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IosicHuTeNLHAA 3aNIUCKA

[Iporpamma 1mo XuMuUu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus COCTABIICHA
HAa OCHOBE TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMN
IporpaMMbl OCHOBHOTO 001Iero obpaszoBanus, npencrasieHHbix B @I'OC OO0, a
Takke Ha OCHOBe (enepaibHOl paboueil mporpamMmbl BOCHHUTAHUA U C YUYETOM
KOHIICTIIUA TIpernojaBaHus ydeOHOTro mnpeaMera «XuUMHs» B 00pa3oBaTeIbHBIX
opranu3zanuax Poccuiickon denepanuu.

[Iporpamma 1o XuMMHUM JAET NPEACTABICHHE O ILENsIX, OOLEeH cTpaTeruu
oOyueHusl, BOCIIMTAHUS U PA3BUTHUS O0YUAIOIINXCS CPEACTBAMHU YUeOHOTO MPEIMETa,
yCTaHaBJIMBaeT  00s3aTEIbHOE  MPEIMETHOE  COJEp)KaHHWe, IpeaycMaTpuBaeT
pacmpejielieHde €ero Imo KiaccaM M CTPYKTypUpOBaHUE MO pasjieiiaM U Temam
IporpaMmMbel 1O  XMMHMH, ONPEHEISIET KOJUYECTBEHHbIE M  KAauyeCTBEHHBIC
XapaKTEPUCTUKU COACPKAHUSA, PEKOMEHIYEMYIO IOCIEI0BAaTEIbHOCTh H3yYEHHUS
XUMHUHU C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKH YYEOHOIrO
npolecca, BO3PAaCTHBIX OCOOCHHOCTEH OOydaroIuxcs, OINpenessieT BO3MOKHOCTU
npeaMera Uil peanu3aluu  TpeOOBaHMW K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTeILHON TPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHusl, a TaKkKe
TpeOOBaHMI K pe3yJibTaTaM 00yUYEHUsI XUMUU Ha YPOBHE LEJIeH U3yUeHus peaMeTa 1
OCHOBHBIX BHJOB Yy4e€OHO-MO3HABATEIbHOM JEATEIBHOCTH OOydYarouierocs Io
OCBOEHUIO yUE€OHOI'O COJIEPIKaHNUS.

3HaHME XUMHHM CIYy’)KUT OCHOBOM 11 (OpMUPOBAHUS MHMPOBO33PEHMUS
oOy4Jaronierocs, €ro NpeICTaBICHU 0 MaTepruaIbHOM €UHCTBE MHUPA, BAXKHYIO POJIb
UTrparoT GOpMHUpPYEMbIE XUMHEH MPEICTABICHUS O B3aUMONPEBPALLECHUAX SHEPTUU U
00 DJBOJIIOLMU BEUIECTB B MPHUPOAE, O MYTAX PEIICHUS TIJI0OATBHBIX MPoOIeM
YCTOWUYHUBOTO DPAa3BUTHUSL YEIOBEUECTBA - CBHIPHEBOM, YHEPreTUUYECKOM, MUIIECBOU H
HKOJIOTUYECKOM 0€301acHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET peasiu3allii BO3MOKHOCTEHN JJIsi caMOpa3BUTUSL U (POPMUPOBAHUS
KyJbTYpPbI JINYHOCTH, €€ 0011el 1 (PyHKIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJd B (OPMHpPOBAHME MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEM
oOy4YaronmmMxcs, HaBBIKOB HMX  CaMOCTOSITENIbHOW  y4eOHOH  JAESTEeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX W  HMCCIENOBAaTEIbCKUX yMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOMN €SI TeIbHOCTH;

3HaKOMUT CO CHEUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsija Ha €JUHCTBO NPUPOJBI U YEJIOBEKA, ABISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YyYaIOIIUXCS;

CcrocoOCTBYET (POPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--
Hay4YHbIM 3HAaHHSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHne 00Yy4aIOIINXCS.



JlanHble HampaBieHUS B OOyYEHHHM XHUMHH OO0ECIEUMBAIOTCA CEHUu(pUKON
COJlep)KaHUsl ~ y4yeOHOro  mpeaMera,  KOTOpPbIA  SBISETCA  MEJAaroru4yecku
aIalITHPOBAHHBIM OTpa)KeHHUEM 0a30BOM HayKH XMMHH Ha OIpeNelEHHOM JTare eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOrO oOHIEro 0oOpa3oBaHUS OPUEHTUPOBAaH Ha
OCBOCHHE OOYyYarOIIMMUCA CHUCTEMBbl NEPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB
HEOPraHWYECKON XUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAYUMbIX MOHATHI OPraHUYECKON
XUMUH.

CtpyKTypa conepKaHus HPOrpaMMbl [0 XUMHUHU C(OpMHpOBaAHA HAa OCHOBE
CUCTEMHOr0 mojaxona K €€ m3yueHuro. ColepikaHue CKIAaIbIBa€TCi U3 CHUCTEMBI
MNOHATUN O XMMHYECKOM 3JIEMEHTE M BEUIECTBE U CHCTEMBI IOHATUNA O XUMUYECKON
peakuuu. OOe 3TM CHCTEMBl CTPYKTYpPHO OpPraHU30BaHbl 10  IPHUHIUILY
IIOCJIEIOBATEIBHOTO PA3BUTHs 3HAHWN HAa OCHOBE TEOPETHUYECKUX IPEICTaBICHUN
pPa3HOro ypOBHS:
aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;
[Tepunoanueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;
YYEHHMSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

IpEeCTaBICHUNA 00 AIIEKTPOIUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPAX.

Teopernyeckne 3HaHUWA  pPacCMATPUBAIOTCS HAa  OCHOBE  SMIMPUYECKH
MOJIYYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEAOBATEIBLHO OT OJIHOTO
YPOBHSI K JPYTOMY, BBINOJHAS (YHKUUHA OOBSICHEHUS W IMPOTHO3UPOBAHMS CBOMCTB,
CTPOEHUS U BO3MOYKHOCTEH MPAKTUYECKOTO NPUMEHEHUSA W IOJYYCHHUS H3y4aeMbIX
BEILIECTB.

OcBoeHue MporpamMmbl 10 XUMHUH CLIOCOOCTBYET (HOPMUPOBAHUIO IIPEICTABICHHUS
O XMMHYECKOW COCTaBIJISIIOIIECH HAYYHOW KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOU
IPUPOABI, LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHMIO U METOJaM IO3HAaHUS B
Hayke. MI3ydyeHne XMMHM TPOUCXOIUT C MIPUBJICYCHUEM 3HAHUM U3 paHEEe U3yYEHHBIX
y4eOHbIX TIpeaMeToB: «Okpysxaromnuii Mupy, «buonorus. 5-7 knacce» u «dusnka. 7
KJIAcC».

[Ipu M3yyeHUn XUMHUU TPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XUMHUYECKOU
HAayKW KakK OOJacTH COBPEMEHHOI'O E€CTECTBO3HAHMSI, MPAKTUYECKOW IESATEIbHOCTU
YeloBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTYpbl. 3ajada yuyeOHOro
npeaMeTa COCTOUT B ()OPMUPOBAHUU CUCTEMbl XUMUUECKUX 3HAHUW — Ba)KHEUILINX
(bakToOB, MOHATUHN, 3aKOHOB U TEOPETUYECKUX MOJIOKEHHUH, TOCTYMHBIX 0000UIEHUN
MHPOBO33PEHUYECKOTO XapaKTepa, A3blKa HAYKH, B IPUOOIICHUH K HAyYHBIM METOAaM
MO3HAHUS TPU W3YYCHHM BEIIECTB M XMUMHUYECKHUX pEaKIHid, B (OPMUPOBAHUU U
pa3BUTUHU TO3HABATENIbHBIX YMEHUN U UX NMPUMEHEHUH B Y4eOHO-IIO3HABATEIbHON U
y4e0HO-UCCIIEeIOBATENIbCKON  JESITEIbHOCTH, OCBOCHHMU MpaBWJl  0€30MacHOro
oOpalieHus ¢ BEIIECTBaMU B TOBCEAHEBHOM KU3HHU.

[Ipn u3ydyeHHM XUMUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE



3HaUEHUE MPUOOPENH TaKHe IeJH, KaK:

- (opmMupoBaHWE WHTEIUICKTYaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY TMPUHATHIO PEIICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

- HampaBJIEHHOCTh  OOYy4Y€HHsT  HAa  CHCTEMaTHYEeCKOe  MPHUOOILECHUE
oOy4Jaronmmxcss K CaMOCTOSTENIbHOM TO3HABATENbHON JESTENIbHOCTH, HAyYHBIM
METO/IaM MO3HaHUsI, (GOPMUPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

- obecrieyeHne YCIOBHUI, CHOCOOCTBYIOIIUX MPUOOPETECHHIO OOYYarOIIMMHUCS
OMbITa Pa3HOOOPA3HON JAESATENbHOCTH, MO3HAHUSA U CaMOIO3HAHUSA, KIIFOUEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETCHIIMI), UMEIONIMX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

- (dopmupoBanue oOmEeHd (QyHKIIMOHAIIBHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCIIC YMEHUN OOBSICHATH M OIICHUBATD SIBJICHUSI OKPYKAIOIIETO
MUpa, UCIOJIb3YsI 3HAHUSI U OTIBIT, TOJYYCHHBIC MPU U3YUYEHUN XUMUHU, IPUMEHSATD UX
P pelieHuu mpoOJieM B MOBCETHEBHOM KU3HU U TPYAOBOU €SI TEIHHOCTH;

- (gopmupoBaHue y 00y4aromuxcs ryMaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUs
IIEHHOCTH XWMMYECKUX 3HAHUU JJIsI BBIPAOOTKH DKOJOTHYECKH II€J€CO00pPa3HOro
MOBEJICHUS B OBITY U TPYJIOBOM AESATEILHOCTH B IIEJISX COXPAaHEHHUS CBOETO 3710POBbs U
OKPY’KaroIIEH NPUPOJHON CPEBI;

- pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTaHHUIO HA OCHOBE YCBOCHUS OOIEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABJICHHOCTH JAJIbHEHIIIETO 00yUEHHUS.

OO6miee 4KciIo 4acoB, OTBEAEHHBIX JIsl U3YUEHUS XUMUU Ha YPOBHE OCHOBHOTO
oO1iero 0opazoBanusi, coctapiisieT 136 yacoB: B 8 kiacce - 68 yacoB (2 yaca B HEJIENIO),

B 9 KJacce - 68 JacoB (2 yaca B HEJIEIO).
COJAEPKAHUE OBYUEHMUA

8 KIIACC

IlepBoHavajibHbIE XUMUYECKHE IOHATHS

[Ipenmer xumuu. Ponp XMMUM B )KM3HU YEIOBEKa. XUMUS B CUCTEME HayK. Tena
1 BellecTBa. POU3MYECKUE CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHHE BEIIECTB.
[Tonsitue o mertomax mo3HaHus B xuMmuH. Yucteie BemectBa U cmecu. CrocoObl
pa3aeneHust CMecen.

ATOMBI ¥ MOJEKYJIbl. XUMHYECKHE HJIEMEHThl. CHMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas dopmysa. BaaeHTHOCTh aTOMOB XUMHYECKUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BenlecTB. OTHOcuTenbHas atoMmHasi macca. OTHOCUTENbHas
MOJIEKYJIsIpHasg Macca. MaccoBast 10151 XUMHYECKOTO AJIEMEHTA B COCIMHEHNH.

KommuectBo BemectBa. Monbk. MossipHass macca. B3auMOCBsI3b KOJIMYECTBA,
MaccChl M YUCJa CTPYKTYPHBIX €AUMHUIL BellecTBa. PacuéThl o popmysiaM XuMHUUECKUX



COECIMHEHUM.

du3nyecKue U XUMHYECKUE SIBIICHHS. XHUMHUYECKasl peakius U €€ MPU3HAKU.
3aKOH COXpaHEHUs] Macchl BEUIECTB. XUMHUYECKHE ypaBHeHus. Knaccupukanus
XUMHUYECKUX PEaKINil (COeMHEHUS, PA3IOKEHUS, 3aMEeIlIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM NOCYJOW, MpaBujaMu pabOThl B JTA0OOpAaTOpUH U
npuéMaMu oOparieHus ¢ J1abopaTopHBIM O0OpYJAOBaHHMEM, M3yUYEHHE U OINHMCAHUE
bu3nYecKuX CBOMCTB 00pa3iloB HEOPTAHUYECKUX BEIIECTB, HAOMIOIeHnE (PU3NYECKUX
(myaBlieHWE BOCKa, TasHHUE JIbJa, pacTUpaHUe caxapa B CTyNKe, KWUIEHHE U
KOHJICHCAIMsl BOJbI) W XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIMBAHUE MEIHON
IIPOBOJIOKH, B3aMMOJICHCTBHE MeEJIa ¢ KUCIOTOM) sIBJICHUH, HAOMIOICHNE U ONUCAHUE
MPU3HAKOB MPOTEKAHNUSI XUMHUYECKUX PEaklMii (pa3ioKeHHe caxapa, B3auMOJEHCTBHE
CEpHOM KHUCJIOTHI C XJOpuaoM Oapusi, paszioxkeHue rugpokcuaa meau (II) mpu
HarpeBaHUM, B3aUMOJICMCTBUE >Keje3a ¢ pactBopoM conu meau (II), uzydenwue
CIIOCOOOB pa3/iesieHusl CMECEW: ¢ MOMOILBIO MarHuTa, (UIbTPOBAHKE, BHIITAPUBAHUE,
JUCTUIIIALNS, XpoMaTorpadus, IpOBEICHUE OUUCTKHU MOBAPEHHOM COJIM, HAOIIOACHHUE
Y OIIMCAHUE PE3YIBTATOB IPOBEICHHS ONBITA, WILUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS
MaccChl, CO3/IaHUE MOJIEJIeH MOJIEKYJI (IIapOCTEP>KHEBBIX ).

BaxxneHiue npeacTaBUuTe M HEOPraHUYECKHUX BELIECTB

Bo3nyx - cmech razoB. CocraB Bo3ayxa. Kucmopon - sineMeHT W mpoctoe
BelecTBo. HaxoxaeHue Kucaopoaa B Ipupoe, (pu3ndeckue u XuMUYeCKUe CBOMCTRA
(peakiuu  ropenusi). Oxcunbl. Ilpumenenue kucnopoga. CrnocoObl MOMydeHUS
KHUCIIOPOJia B JIAOOPATOPHUH U MPOMBIIUIEHHOCTU. KpyroBopoT KHCIOpoa B IPUPOJIE.
O30H - anmoTponHas MOAU(PUKALIKS KUCIOPOIa.

TennoBoi 3¢(HEeKT XUMUYECKON peaKluu, TEPMOXUMUYECKUE YPABHEHHUS, IK30-
U DHAOTEPMHYECKHE pEakUUU. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE BO31yXa,
YCUJICHHE MMApHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon - aseMeHT U npocroe BelecTBo. Haxoxaenue Bogopoaa B IPUPOJE,
dbuznyeckre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CITIOCOOBI MoTydeHus. KUCIIOThI 1
COJIH.

Monsipabiii 00bEM razoB. Pac4€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBorcTBa BOAbl. Bona kak pactBopureins. PactBopsl. HackienHbie
YW HEHACBHILIEHHbIE PacTBOpBI. PacTBOpMMOCTH BemiecTB B Bojae. MaccoBas [0s
BEILIECTBA B pacTBOpe. XMMUYECKUE CBOMCTBA BOAbl. OCHOBaHus. Poiib pacTBOpOB B
MIPUPO/IC U B )KU3HU YesioBeKa. KpyroBopoT BOIbI B MpUpo/ie. 3arpsi3HeHUE TPUPOTHBIX
BoJ. OXpaHa ¥ OYMCTKA IPUPOJIHBIX BOJ.

Knaccubukanus Heopranmdyeckux coeauHeHnid. Oxcuapl. Knaccudukarms
OKCHUJIOB:  COJIeOOpa3yroIie (OCHOBHBIC, KUCIOTHBIE, aM(POTEpPHBIC) U
HecosieoOpasyrone. HomeHnkinarypa okcuioB. @uznueckue 1 XMMUYECKHE CBOMCTBA
okcu1oB. [lomydenune okcuaoB.



OcHoBanus. Knaccupukamuss OCHOBaHW: MmMIETOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenknatypa ocHoBaHud. PU3NYECKHE M XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [loryueHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciaor. ®@usznyeckue u
XUMHUYECKHE cBoMcTBa KucinoT. Psan aktuBHoct MetaiuioB H. H. bekerosa.
[lonydeHue KHUCIOT.

Conu. Homenkinarypa coneil. dusznueckue M XMMHUYECKHE CBOMCTBA COJIEH.
[Tosyuenue conen.

['eHeTnuecKkas CBSI3b MEXKIY KJIACCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEJICIICHUE COACPHKAHMUS KHUCIOPOJa B BO3AYyXE, IMOJYyUYECHHUE,
coOupaHue, pacrno3HaBaHHME U H3YYEHHE CBOMCTB KHUCIOPOJa, HAOII0JEHUE
B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBUSI BOSHUKHOBEHUS M NIPEKPALICHUS
ropenus (mokapa), 03HaKOMJIEHHE ¢ oOpa3llaMi OKCHUJIOB M OMUCAHUE UX CBOWCTB,
NOJIy4eHHe, COOMpaHue, pacro3HaBaHWE W U3YYEHHE CBOWMCTB BOJIOpOJa (FOpeHue),
B3auMoOJielicTBUE Bojopoja ¢ okcuaoMm wmeau (II) (Bo3MOxkHO wuCHOIB30BaHUE
BHUJICOMATEPUAIIOB), HAOJIOJEHUE OOpa3lOB BEHIECTB KOJIMYECTBOM | MOIb,
UCCJIeIOBaHNE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEW PacTBOPEHHOTO
BEILIECTBA, B3aMMOJICCTBUE BOJBI C METaIaMU (HATPUEM U KaJblIieM) (BO3MOXKHO
UCIIOJB30BaHUE BHUACOMATEPHATIOB), MCCIEAOBaHUE O0pa3lloB HEOPTaHUYECKUX
BEIIIECTB PA3IMYHBIX KJIACCOB, HAOIOJACHUE W3MEHEHUS OKPACKM WHIUKATOPOB B
pacTBOpax KHUCIOT W IeJoued, u3ydyeHwe B3aumojeicTBus okcuma memau (II) c
pPAacCTBOPOM CEPHOM KHUCJIOTBI, KHCJIOT C METaUIaMH, PEaKIUNd HEeUTpaau3aiuu,
MOJy4YEHNE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO META/Ia APYTUM U3
pacTBOpa COJIM, PEIICHUE PKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHeime Kiacchbl
HEOPTaHUYECKUX COCAUHEHUID.

IHepuoanueckuii 3akoH u Ilepuoanyeckas cucreMa XMMHYECKUX 3JIEMEHTOB
. U. MenaesieeBa. CtpoeHue aroMoB. XUMHYeCKasi CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbBIC PEAKIUU

[TepBbie MONBITKU KJIaCCU(PUKAIIUA XUMUUYECKUX dJIeMeHTOB. [loHsTHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE M IIEJTOYHO3EMEIbHbIE METalbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPBIE 00pa3yIoT aM(pOTEPHBIE OKCUIBI K THIPOKCHUJIBL.

ITepuonnueckuint 3akoH. [lepuoauueckas cucrema XuMHU4ecKux 3yemeHTos /1. U.
MenpneneeBa. KopoTtkonepuonnas u anuHHonepuonHas ¢opmel [lepuoanueckoi
cucreMbl xumuueckux osiemeHToB Jl. M. Menneneea. Ilepuoasl u  rpynimsl.
Du3NYECKU CMBICIT TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aToMHbIX siaep. M3oronbl. DnekTponsl. CTpoeHUE
AIIEKTPOHHBIX 000JI0YeK aTOMOB TIepBbIX 20 xuMuueckux 3nemMeHToB [lepuoanueckoit
cucreMbl [[. 1. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO DJIEMEHTA II0 €TI0



nonoxenuto B [lepunonnueckoin cucreme /1. I. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI paguyca aTOMOB XUMHUYECKHUX D3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYyNIaM U MEPUOIaM.

3nauenue llepuonnueckoro 3akoHa u Ileprognyeckoil CUCTEMBI XHUMHYECKHUX
AJIEMEHTOB ISl pa3BUTHUA Hayku W npaktuku. Jl. M. MengeneeB - yd€HbId U
rpakIaHUH.

Xumuueckass cBsa3b. KoBaneHTHas (MOJSpHAsT M HENOJSIpHas)  CBSA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp okucneHus. OKUCIUTEIBHO-BOCCTAHOBUTENBbHBIE peakiuu. [Iporeccsl
OKHUCIICHUS U BOCCTAHOBJIEHUsI. OKHUCIIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB W HEMETAJUIOB, B3aWMOJECHCTBUE
TUAPOKCUAA IIMHKAa C pacTBOpPAMHM KHCIOT M WIEJIOYEH, IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIEHO-BOCCTAHOBUTENIBHBIX PEaKINil (TopeHue,
peaKIuu pa3ioKeHUs, COSTUHCHHUS).

Mescnpeomemmnuwie ceasu

Peanmnszanuss MEXNpEeIMETHBIX CBSA3EHM IPU M3YYEHHH XUMUHA B &8 KJacce
OCYIIECTBIISIETCSl Yepe3 MCMOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK Y MOHITHUH, ABJISIOIIUXCA CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOT'O LUKIIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE MOHATHS: HAay4yHbIA (DaKT, TrUmoTes3a, TEopus,
3aKOH, aHAJIN3, CHHTE3, KJlacCU(UKaIs, MepUOANIHOCTD, HAOJIOICHUE, SKCIICPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE.

du3nka: MaTepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIHI,
PaJMOAaKTUBHOCTh, MOJIEKYJIa, OJJICKTPUYECKH 3apsi, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BEUIECTBA, ra3, GU3NUECKUE BEIMUUHBI, €AUHUIIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TMOPOJIbI, MOJIE3HBIE
MCKOIIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKasl peaKLMs

[Tepuonnueckuii 3akoH. [lepuognueckas cucrema XuMHu4eckux 3yemenToB /1. U.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB XUMHUUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJIOB, KAIUs, KAIbIU U UX COCIMHEHUN B COOTBETCTBUU
C TIOJIOXKEHUEM 3JIEMEHTOB B [lepnoanyeckoit cuctemMe u CTpOCHUEM MX aTOMOB.

CtpoeHue BemecTBa: BUJbl XUMHYECKOW CBSI3H. THIBI KPUCTAITIMYECKUX
PEMIETOK, 3aBUCUMOCTDh CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U BUIA
XAMHUYECKOM CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XUMHUYECKUE



CBOMCTBA BEUIECTB, OTHOCALIMXCSA K Pa3jM4YHbIM KJAcCaM HEOPraHWYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XuMUYeCKUX PEaKIUil MO pa3IuyHbIM MpU3HAKaM (110 YUCIY U
COCTaBYy yYacCTBYIOIIMX B PEAKIIUU BEILECTB, IO TEIIOBOMY (P (PEKTy, 10 U3MEHEHHIO
CTEIICHEH OKUCIEHHUS] XMMHUYECKUX DJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTaam3aTopa). DK30- U S3HI0TEPMUUECKUE PEAKIUU, TEPMOXUMUYECKHE YPABHEHUS.

[TonsiTue o ckopoctu xumuueckond peakiuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpaTUMBIX XHMHUYECKUX peakuusx. [IoHsATHE O TOMOTeHHBIX M TIeTEPOTrEeHHBIX
peakumsx. Ilonstue o karamuse. IloHsATHE O XMMHMYECKOM paBHOBecHH. DaKTOpHI,
BIMSIOIIAE HA CKOPOCTh XUMHYECKOM pEaKIUU M MOJOKEHHE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEILHON peakuu. CocraBnenue ypaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pEAaKUMA €  HCHOJb30BAHUEM  METOJAA
AIIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOJUTHYECKON IUCCOLMAIUU. DJIEKTPOIUTBI U HEDJIEKTPOJIMUTHI.
KaTtnonsl, anvonbl. MexaHHW3M JUCCOIMALIMM BEHIECTB C Pa3IUYHBIMU BUIAMU
XUMHU4ecKoi cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiuu moHHoro oOMeHa. YcCIOBUS MPOTEKaHUS PEAKIMH MOHHOTO OOMEHa,
MIOJIHBIE U COKPAIIEHHBIE HOHHBIC YPaBHEHUS peakuuil. CBOKWCTBA KUCIOT, OCHOBaHUM
Y COJIEH B CBETE MPECTABIECHUI 00 JIEKTPOIUTHYECKON nucconnannu. KauecTBeHHbIE
peakuuu Ha HOHBL. [ToHsATHE O TUAPOIN3E CONEN.

Xumuueckuii IKCcnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEILIECTB - METAJUIOB U HEMETAJIJIOB (TpaduTa 1 anmasa), CJI0KHBIX BEIIECTB (XJIopuaa
HATpPHUsI ), UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW PEAKIIMU OT BO3ACHCTBUSA
pa3nUYHBIX (DAKTOPOB, HCCIEAOBAHHE HIICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
polecca IUCCOLUaiy KACIIOT, IEI0Yed U CoJIe (BO3MOYKHO UCIIOJIb30BAaHUE BUIEO
MaTepuajioB), MPOBEACHUE OMBITOB, WUIIOCTPUPYIOIMIUX MPU3HAKK MPOTEKAHUS
peakiuii MOHHOTO oOMeHa (0Opa30oBaHHME OCajika, BBIICICHHE raza, 0Opa30BaHME
BOJIbI), OINBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii  (rOpeHHe, PpEaKIUH  Pa3IOKEHUs, COCIAMHEHHMs), paclo3HaBaHHE
HEOPTaHUYECKUX BEUIECTB C MOMOIIbI0 KAaY€CTBEHHBIX PEAKIMH Ha MOHBI, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaibl 1 MX coeIMHEHUSI

OOmast xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHne u (u3myeckue CBOWCTBA MPOCTHIX
BEILIECTB - TAJION€HOB. XMMUYECKUE CBOMCTBA HAa MPUMEPE XJIOopa (B3aUMOJICUCTBUE C
MEeTajulaMM, HeMeTalJlaMu, IeiaoyaMu). XjopoBoaopon. CofsiHag —KUCTIOTa,
XAMHUYECKUE CBOWCTBA, IOJIYyYEHUE, IPUMEHEHUE. [[erCTBUE XJI0pa U XJI0POBOAOPOIA



Ha OpPTaHu3M YesoBeka. BaxkHelme XJI0puabpl U UX HaX0XKACHUE B IPUPO/IE.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHH okucieHus. CTpoeHne W (PU3NYECKUE CBOMCTBA
MPOCTBIX BEIIECTB - KUCIOPOAa U CEPbl. AJUIOTPOINHbIE MOAU(PUKALIMKN KUCIOPOaa U
cepbl. XuMUYeckue cBoMcTBa cephl. CepoBoAoOpon, CTpoeHue, (U3UYECKUue u
XUMUYeCKrue CcBOMCTBAa. OKCHIIBI cepbl Kak MPEACTABUTENIN KHCIOTHBIX OKCHJOB.
Cepnas kucnora, pU3NIECKUe U XUMHUCCKHE CBOMCTBA (0OIMIME KaK MPEICTABUTEIS
KJlacca KHUCJIOT U chnenudpuyeckue). XUMUYECKHE PEeaKIUH, JIeKalue B OCHOBE
MPOMBIIIUIEHHOTO Croco0a TONy4YeHUs] CepHOM KHUCIOoThl. [Ipumenenue cepHOU
kucioThl. Conu  CepHOM KHCIOThl, KaueCTBEHHas peakius Ha CyJib(aT-uoH.
Haxoxnenue ceppl m €€ COEOMHEHMH B Ipupoae. XHMHYECKOE 3arpsA3HCHUE
OKpPYaIOILEl cpeibl COEUHEHUSIMU Cepbl (KUCIOTHBIE JOK/IM, 3arPsI3HEHHE BO3AyXa
1 BOJOEMOB), CITOCOOBI €0 MpeI0TBPAICHHUS.

OOmast xapaktepucTuka 3jaeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEPHBIE CTEINEHH OKUCIEHUs. A30T, pacupoCTpaHEHUE B IPHUPOJIE,
du3nueckue U XUMHUYEcKue cBoiicTBa. KpyroBopor azora B mpupojae. AMMHUAK, €ro
dbusznyecKkrne U XUMUYECKHE CBOMCTBA, MOy4YeHrne U IpuMenenne. Conu aMMOHHS, UX
¢uznyeckue U XMMUUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha HOHbI
aMMOHHUA. A30THas KUCJIOTa, €€ MolydeHue, (pU3nueckue U XMMHYECKHE CBOMCTBA
(oOmme kak TpEeACTAaBUTENsl Kjacca KHUCIOT W creuuduyeckue). Vcmonb3oBaHue
HUTPATOB U COJIEW aMMOHHUSI B KAaue€CTBE MHMHEPAJIbHBIX yJOOpEeHH. XHWMHUYECKOE
3arpsi3HEHUE OKpPYXKaroIled Cpelapl COCAUHEHMSIMH a30Ta (KUCJIOTHBIE JIOXK]H,
3arpsi3HEHHE BO3/AyXa, MOYBBI M BOJMOEMOB). Docdop, amioTponHbie MOAU(PUKAIIUN
docdopa, usnyeckne n xumudeckue corcta. Okcua Gochopa (V) u dpocdophnas
KHCIIOTa, (PU3MYECKHUEe W XUMHUYECKHME CBOMCTBa, moiydeHue. Mcmonb3oBaHue
¢docdaToB B KauecTBE MUHEPATIBHBIX yI00PEHHUIA.

Oo6mast xapaktepuctuka siemMeHToB [VA-rpynmbl. OcCoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIECHMS. YTJIEepoJ, aJuIOTPONHbIe MOAU(UKALIUH,
pacnpocTpaHeHue B MOpupoje, (HU3MYECKue M XUMHUYECKHE CBOMCTBA. AncopOuus.
Kpyrosoport yriepoaa B npupozae. Okcuibl yriaepoaa, ux Gu3ndeckue U XuMHYECKHUe
CBOWMCTBA, [IEHCTBME HA IKUBBIE OPraHW3MbI, TIOJyYe€HHE U TPHUMEHEHUE.
DKoJjoruueckre MpoOsieMbl, CBs3aHHbe C okcugoMm yriaepoga (IV), rumotesa
rJI00JIBHOTO TIOTETUICHUS KJIMMaTa, MapHUKOBBIN dPdekT. YroapHas KUcIoTa U e€
COJIM, WX (U3NYECKHE M XUMHUYECKHE CBOICTBA, INOJYy4YEHHE M TPUMEHEHHUE.
KauectBenHnas peakiusi Ha kapOoHaT-MOHBI. VMcrnosb3oBaHue KapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHayanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTWJIEH, 3TaHOJI, IIMLEPHH, YKCYCHas KUCJIOTA).
[TpupoHbIE UCTOYHUKH YTIEBOIOPOAOB (Yroib, MIPUPOAHBIN ra3, HEPTh), TPOIYKTHI
ux TnepepaboTku (OEH3WH), UX pOJib B OBITY W MNPOMBINUICHHOCTH. [loHsATHE O



OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUPAX, OCNKAX, YIIeBOAAX - U UX POJIH B KU3ZHU
yesoBeKa. MarepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢puznueckrue 1 XuMUIECKHE CBONCTBA, MOTyYCHHE U IPUMEHEHHE.
Coenunenust kpeMHus B npupoae. O0ume npencrapieHus 06 okcuae kpemuus (IV) u
KpeMHUeBOU kuciore. CHUIMKAThI, X UCIOJIb30BAHUE B OBITY, B MPOMBIILICHHOCTH.
BaxHelilllne CTpOUTENIbHBIE MaTepuajbl: KepaMuKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [IpobieMbr 6e30MacHOro UCTIOIB30BAHUS CTPOUTENIBHBIX MAaTEPHATIOB B
MTOBCEITHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa3O0B HEOPraHMYECKUX BEIECTB, CBONCTB COJSHON KHUCIOTHI,
IIPOBE/ICHHE KAUYECTBEHHBIX PEAKIMI HA XJOPU-MOHBI U HAOIIOJEHNE PU3HAKOB UX
NPOTEKAHUs, OMBITHI, OTpAXKAIOIIKE PU3NIECKUE U XUMUYECKHE CBOWCTBA TaJIOTEHOB U
UX COEIMHEHMH (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUANIOB), O3HAKOMIICHHUE C
oOpa3namMu XJIOpPHUIOB (TaJOr€HUJ0B), O3HAKOMIIEHME C o0OpaslaMu cepbl U €€
COCIMHEHUAMH (BO3MOKHO HCIIOJIb30BaHHE BUJIEOMATEPHANIOB), HAOIIOJEHUE
npoiecca OOyIJIMBaHWS caxapa IM0J JEHCTBUEM KOHLEHTPUPOBAHHOW CEpPHOMU
KHCJIOThl, HW3YyYE€HUE XUMHUYECKHUX CBOMCTB pa30aBIECHHON CEpHOW KHUCIOTHI,
IPOBEJCHIE KaYyeCTBEHHON peaklUy Ha CyJb(daT- UOH U HAOJIIOACHHE NpU3HAKaA €€
IPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKMMHU CBOMCTBaMHU a3oTa, Qochopa U uX
COEJIMHEHUU (BO3MOYKHO HCIIOJB30BaHUE BUAEOMATEPUAIIOB), 00pa3uaMu a30THBIX U
dbochopHbIX yn0OpeHuid, mojyueHue, cCoOupaHue, paco3HaBaHue U U3y4YE€HHUE CBOWCTB
aMMHaKa, IpOBEJACHUE KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHHUA U (ocdaT-uoH U
M3y4YE€HUE NMPU3HAKOB UX MMPOTEKAaHUS, B3aUMOICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM
KHUCJIOTHI C MEJIbIO (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB), N3yUeHHE MOIeTIeH
KPUCTAUTMYECKUX PpEIIETOK anmasa, rpaduta, d¢yiepeHa, O03HAKOMJICHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM NPOTHBOrasa, IOJydeHUE, COOMpaHHe, paclo3HABaHME W HU3yYEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEACHHE KAueCTBEHHBIX peakiui Ha KapOOHAT U
CUJIMKAT-UOHBI U U3YUYEHHUE MTPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C MPOAYKIUEN
CHWJIMKAaTHOM NPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTANbHBIX 33Jady IO TeMe
«BaxHelnme HeMeTaJUIBI U UX COETUHEHU.

MeTtasiibl U X COCAUHEHUSA

OO1as XapakTepUCTUKAa XMMUUYECKUX 3JIEMEHTOB - METAJIJIOB HA OCHOBaHUM UX
noJiokeHus B [lepuoanueckon cucreMe XuMuieckux 3yemeHToB . 1. MenneneeBa u
CTpOoeHHUsI aToMOB. CTpoeHME METAJIOB. MeTamnuyeckas CBSI3b M MeETaUIM4ecKast
KpUCTAJUIMYECKasT PEIIETKA. OJIEKTPOXMMHUYECKUU P HaNPSHKEHUH METaJlJIOB.
dusnueckne U XMMHYECKHE CBOMCTBa MeTawioB. OOmMe crnocoObl MOTy4YeHUs
MeTtaysioB. lloHATHE O KOpPpPO3MM METAIOB, OCHOBHBIE CHOCOOBI 3aIUTHl UX OT
Koppo3un. CruiaBsl (CTaib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B OBITY
Y TIPOMBIIIIEHHOCTH.



[lenounsie meTayuibl: moJokeHHe B lleproanyecko CUCTEME XUMHYECKHX
anemeHToB [[. WM. MeHneneeBa, CTpOGHME MX aTOMOB, HAxXOXICHUE B MPUPOJIE.
duznyeckrue W XMMHUYECKHE CBOMCTBA (Ha mpumepe Hatpuss U Kaims). OKCUIbl U
TUAPOKCUIBI HATpUS U Kanus. [[puMeHeHne mea0uYHbIX METAIIIOB U X COCTUHEHUI.

[[lenoyHO3eMeENbHBIE ~ METAUIBI MAarHuid W KaJblUW:  TMOJOXKEHUE B
[Iepnomnueckon cucrteMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHne ux
aTOMOB, HaxoOXJleHHe B npupoje. Ou3nyeckrue U XUMHYECKHE CBOMCTBA MarHus U
Kanblusd. Baxueime coeiMHeHusT Kaiblsl (OKCUM, TUIPOKCU, coyn). KECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJrOMUHHI: TIoJIokeHKE B [lepuonnueckoit cucteMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHME aroMa, HaxoxacHue B npupone. Dusnyeckue u
XUMHYECKHE CBOMCTBa amtoMUHUS. AMQOTEpHbIE CBOWCTBA OKCHJA M THAPOKCHAA
QIFOMUHUS.

Kenezo: nmonoxxenue B [leproandeckoit cucteMe XuMH4eckux 3iaeMeHToB . 1.
MenzeneeBa, CTpOEHHE aToMa, HAXOXKJIEHUE B pupojae. Pu3nueckue U XMuMUYECKUe
cBoMcTBa xene3a. Oxkcuabl, THAPOKcH bl U conu xenesa (1) u xenesa (III), ux cocras,
CBOICTBA U MOJIyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHUE ¢ 00pa3liaMy METaJIOB U CILJIaBOB, MX (PU3NUECKUMH CBOMCTBaMH,
U3YYEHUE  pe3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO  HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), OCOOECHHOCTEH B3aMMOJECUCTBUSI OKCHJA KaJbllUs U HATpUA C
BOJIOM (BO3MOKHO HCIOJIb30BaHUE BHJIEOMATEpUANIOB), HCCIIEJOBAaHUE CBOWCTB
KECTKOM BOJBI, IIpOIIECCa TOPEHUS KeJie3a B KUCIopoie (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEPUAIIOB), IPU3HAKOB IPOTEKAHUS KAYECTBEHHBIX pPEAKUWH HAa HWOHBL
MarHusi, Kajablus, alioMuHUA, UuHKa, xkeneza (II) m sxenesa (III), memu (II),
HAOJI0ICHUE U OMKCAaHKUE MPOLECCOB OKPALIMBAHMS TIJIaMEHU MOHAMU HAaTpHUsl, Kaaus
U Kaipblus (BO3MOXHO HCIOJb30BaHHE BUICOMATEPHUANIOB), HCCIEIOBAaHUE
aMm(pOTEepHBIX CBOWCTB THUIPOKCHJA AQIIOMUHHUA W TUIAPOKCHUIA IIMHKA, pPEIIECHUE
HKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHel1e MeTamibl U UX COEAUHEHUS.

XHMUA ¥ OKpPY:KaoUas cpeaa

BemecTtBa um marepuanbsl B IIOBCEIHEBHOM >KM3HM 4YenoBeka. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas momomibs mnpu
XUMHUYECKUX OKOTaX U OTPABICHUSX.

XHUMHUECKOE 3arpsi3HEHHE OKpY’Kalolllel cpenbl (MpenenbHas TOImycTUMast
KOHIIeHTpalusi BemecTs, Aaiee - [1JIK). Pons Xxumuu B perieHUd SKOJOTHUECKUX
po0aem.

Xumuueckuii IKcnepumenm:

U3ydyeHue o0O0paslioB MaTepualioB (CTEKJIO, CIUIaBBl METAJJIOB, IMOJIMMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie céasu



Peanuzamus MeXIpeIMETHBIX CBSA3€H NMPU U3yUYEeHUU XUMUU B 9 Kilacce
OCYIIIECTBISIETCS Yepe3 UCIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHSATHH,
TaK U MOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMH JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-
HAy4YHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAYYHbIE MIOHATUS: HAYUHBIN (DaKT, TUIIOTE3a, 3aKOH,
Teopusl, aHANIU3, CUHTE3, KJIaccu(UKaIMs, IEPUOAUIYHOCTD, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICTMPOBAHNE, U3MEPEHHUE, MOJIETb, SIBICHNE, TAPHUKOBBIN 3D ek,
TEXHOJIOTHsI, MaTEPHUATIBL.

dusuka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH]I, U30TOIIBL,
PaZ0aKTUBHOCTb, MOJIEKYJIA, SIEKTPUUECKUI 3apsijl, IPOBOJAHUKH, TOJIYIPOBOIHUKH,
TURJIEKTPUKHU, (OTOIIEMEHT, BELIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHNE
BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAININYECKas pEIETKA, CILIABBL,
(duznyecKue BeIMYUHBI, €AMHULIBI U3MEPEHUS1, KOCMUUECKOE IPOCTPAHCTBO,
IUIaHeTsl, 383761, ConHIE.

buonorus: porocunTes, apixanue, Ouocdepa, 3KocucTeMa, MUHEPaJIbHbIE
yAOOPEHUS, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPO/bI, IOJIE3HBIE
MCKOIIa€MbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

Peanu3anusi BOCIUTATEIBHOI0 NOTEHIUAIA HA YPOKAX XMMHH IIPEIIOIATacT
CIIEAYIOLIEE: - YCTAHOBJIICHUE JOBEPUTEIBHBIX OTHOLIEHUN MEXKY YUUTEIIEM U €TO
YYEHHKaMU, CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPUSATHIO YUAIIUMUCS TpeOOBaHUM
Y IPOCHO yuuTENs, NPUBJICUEHUIO X BHUMAHMS K 00CYK/IaeMOW Ha ypOKe
uH(pOpMAaIK, AKTUBU3AIMU X [TO3HABATENILHOM JAESITENIbHOCTH; - TOOYXKACHHE
IIKOJILHUKOB COOJIIOAATh Ha ypOKE OOIICTIPUHATHIE HOPMBI [TOBEACHUS, TPABHIIa
OOIIEHUS CO CTapIIUMU (YUUTENISIMU) U CBEPCTHUKAMU (ILIKOJIbHUKAMHU ), TPUHIIUIIBI
y4eOHOW JUCHMILIMHBI U CAMOOPTraHU3alluy; - IPUBJICUYECHNE BHUMAHUS LIKOJIbHUKOB
K LICHHOCTHOMY aCIIEKTYy U3y4YaeMbIX Ha YpOKax SBJICHUW, OpraHu3alus UX paboThI C
MOJIy4aeMOi Ha ypOKE COLMAIbHO 3 3HaYUMOI HH(POpMALIUEN - MHULIMUPOBAHUE €€
00CYy>X/I€HHUSI, BICKa3bIBaHUS yUAILIMMHUCS CBOETO MHEHUS IO €€ MOBOAY, BEIPA0OOTKU
CBOErO0 K HEW OTHOIIEHUS; - NCIIOJIb30BAaHNE BOCIIMTATENBHBIX BO3MOKHOCTEN
coJiepKaHusl yueOHOro peMeTa yepe3 IEMOHCTPAIUIO AETSIM IPUMEPOB
OTBETCTBEHHOTO, IPAXKIAHCKOTO MOBEACHHUSI, TPOSBIICHUS YETIOBEKOIIOOUS U
100pOCepeYHOCTH, Yepe3 MOJ00pP COOTBETCTBYIONIMX TEKCTOB ISl UTEHUS, 3a/1a4
JUTSL pelieHus1, TpOOIeMHBIX CUTYalMH 7151 00CY>KI€HUS B KJlacce; - IPUMEHEHHUE Ha
YPOKE MHTEPAKTUBHBIX (hOPM pabOThI yUalIUXCsl: HHTEIJIEKTYaIbHBIX UTP,
CTUMYJIUPYIOIIUX MO3HABATENBHY MOTUBALUIO IIKOJIBHUKOB; TUCKYCCUN, KOTOPBIE



JAI0T YYaIUMCS BO3MOKHOCTh TPUOOPECTH OIBIT BEACHUS KOHCTPYKTHUBHOTO
Jasora; TPynmnoBoi paboThI Wi pabOTHI B Mapax, KOTOPBIC y4aT MKOJLHUKOB
KOMaHJHOU paboTe U B3aUMOJEHCTBUIO C IPYTUMHU JIETHMU; - BKIIOUEHHUE B YPOK
WUTPOBBIX MPOLELYP, KOTOPHIE MOMOTAIOT NOAAECPKATh MOTUBALUIO JETEN K
MOJTYYEHHIO 3HAHUH, HAaTaKUBAHHIO TTO3UTUBHBIX MEXKIMYHOCTHBIX OTHOLLICHHH B
KJ1acce, TOMOraloT YCTAaHOBIICHUIO 1I00pOXKeIaTebHOM aTMOCc(ephbl BO BpeMsl YPOKa; -
opranu3zanus medcTBa MOTUBUPOBAHHBIX U 3PYIMPOBAHHBIX yUalIUXCs HAJl UX
HEYCIIEBAIOIIMUMH OJTHOKJIACCHUKAMHU, JAIOUIEr0 IIKOJIbHUKAM COLIMATbHO 3HAYNMBbIN
ONBIT COTPYITHUYECTBA U B3aUMHOM MMOMOILH; - UHAULIMMPOBAHUE U MOJJICPKKA
HCCIIEIOBATENICKOU JIESITEIbHOCTH IIKOJbHUKOB B PAMKAaX peaavu3aluv MU
VH/IMBUTYAJIbHBIX U TPYIIIOBBIX UCCIEA0BATEIBCKUX MPOEKTOB, YTO JACT
HIKOJBHUKAM BO3MOXXHOCTh TPUOOPECTH HABBIK CAMOCTOSATEIIBHOTO PEIICHUS
TEOPETUUYECKON MPOOJIEMBbI, HABBIK T€HEPUPOBAHUS M ODOPMIICHHS] COOCTBEHHBIX
Ujiei, HABBIK YBOXKUTEILHOTO OTHOIIEHUS K Uy>KUM Ujieam, 4 opopMiIeHHBIM B
paboTax ApyTrux UccienoBareseii, HaBbIK MyOJIMYHOTO BHICTYTUICHHUS TIEPE]]
ayAUTOPUEH, apTYMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUYKU 3PCHMUS.

1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOT'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yNbTaThl OCBOCHMSI IPOrPaMMbl  OCHOBHOIO  OOIIEro
o0pa30oBaHUs [IOCTUTAIOTCS B XO0JA€ OOyYeHHs XMMHM B €IUHCTBE Y4eOHOH U
BOCIIUTATEIbHOU JEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCHUIUCKUMU
COLIMOKYJBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, MPUHATHIMUA B
oOmiecTBe TMpaBWIaMM W HOPMaMu TIOBEICHUS U CIOCOOCTBYIOT IMpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3ALINN 00yYarOIIUXCSl.

JInuHOCTHBIE pe3yJIbTaThI OTPAKAKOT TOTOBHOCTh oOyyJaroumxcs
PYKOBOJCTBOBATbCA CUCTEMOM IMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUNA U PACIIUPEHUE
OIBITA EATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:



1) maTpUOTHYECKOr0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY U
HAy4yHOMY HAcJeIHWI0, TOHMMAHUS 3HAYCHUS XUMHUYECKOM HAyKh B KU3HU
COBPEMEHHOr0 00I111ecTBa, CIHOCOOHOCTH BIIAJETh JOCTOBEpPHOW HHMOpMaIuenn o
NEPEeIOBbIX JOCTIKEHUSIX M OTKPBITHSIX MHPOBOM U OTEYECTBEHHON XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpakIaHCKOro0 BOCIIUTAHUSA:

NPEACTABICHUS] O COIMAIbHBIX HOpPMax M TMpaBUJaX MEXIMYHOCTHBIX
OTHOUIEHUN B KOJIJIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIE0BATENbCKOM, TBOPUECKOM U PYTUX BUJAX JEATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOU ACATEIHHOCTH IIPH BBHIIOTHECHUH YICOHBIX,
MO3HABATENbHBIX 33J1a4, BBINOJHEHUM XUMHUYECKUX HKCHEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOTIOHUMAHHIO U B3aUMOIIOMOIIIN B TIpoLiecce
ATOM y4eOHOH N1eATeTbHOCTH, TOTOBHOCTH OILICHUBATh CBOE IMOBEJCHUE M MOCTYIKHU
CBOMX TOBAPUILIECH C MO3UIIMU HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS
ITOCJIEACTBUN MMOCTYIIKOB;

3) UEHHOCTH HAYYHOI'O NMO3HAHUS:

MHUPOBO33PEHUYECKUE TMPEACTABICHUA O BEIIECTBE W XUMHUYECKOW pEaKIIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIOIINE OCHOBY
JJIsi TOHUMaHMS CYIIHOCTA HAay4YHOW KapTUHBI MUpa, MPEICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/IbI, B3AMMOCBS3AX YEJIOBEKA C MPUPOJTHOU CpeIoH,
O pOJIM XUMHU B NTO3HAHUU ATUX 3aKOHOMEPHOCTE;

MO3HABATEIbHBIE MOTHBBI, HAIlPaBJICHHBbIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBbIE i1 OOBICHEHHs] HAOI0aeMbIX IMPOIECCOB U SBJICHUIA,
MO3HABATEIbHON, UHPOPMAIMOHHOMN U UATATEIIbCKON KYJIBTYPhI, B TOM YHCJI€ HABBIKOB
CaMOCTOATENbHOM pPa0OThl C Y4YEOHBIMH TEKCTaMHU, CIPABOYHOM JIUTEPATYypOM,
JIOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHU;

UHTEpeC K OOyYEeHHIO U TIO3HAHUIO, JHOO03HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caM000pPa30BaHUI0, MPOEKTHOM U UCCIEA0BATEIBLCKOMN eI TEIHLHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBJIEHHOCTU U YPOBHS 00yUYEHUSI B JaJIbHEHIIIEM;

4) ¢opmMupoBaHMSA KYJIbTYPHI 310POBbSI:

OCO3HAaHUE LIEHHOCTHU KU3HHU, OTBETCTBEHHOI'O OTHOIIIEHUSI K CBOEMY 3J10POBbBIO,
YCTAaHOBKMA Ha 3JI0pPOBBIA 00pa3 >KW3HU, OCO3HAHUE IMIOCIEICTBUM W HENPUATHE
BpEAHBIX  MpUBBbIYEK  (YMOTpeOJeHUsT  aJKOroyis, HAapKOTUKOB,  KypeHHs),
HEO0OXOIMMOCTH COOJTFOACHUS TTpaBUII 06€30MTaCHOCTH ITPU OOpaICHUN C XUMHUUECKUMHU
BEII[ECTBAMHU B OBITY U PEATbHOMN KU3HU;

5) TpyaoBoro BocnuTaHus:

WHTEPEC K MPAKTUYSCKOMY HM3yUCHUIO Mpodeccuid U TpyJa Pa3IndHOTrO PoJa,
YBOKEHHE K TPYJy U pe3ysibTaTaM TPYJAOBOU JEATEIBHOCTH, B TOM YHCJIe HA OCHOBE
MPUMEHEHUS TIPEAMETHBIX 3HAaHUM MO XWMHH, OCO3HAHHBIN BBHIOOP MHIUBHUIYJTHHOM



TPACKTOPHH TPOJIOJDKCHUST 00pa3oBaHUs € YYETOM JIMYHOCTHBIX HMHTEPECOB W
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH, YCIEIHOM
poecCHOHATEHON NESITEIIBHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHHM, TOTOBHOCTh
aJIanTUPOBATHCA B MPOGECCUOHAIBHOU CPeJIE;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTMYECKH 11€71€CO00Pa3HOE OTHOIIICHHE K MPUPOJIC KaK UCTOUHUKY KM3HU Ha
3emite, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAHHUE IIEHHOCTH 3JJ0POBOTO M 0€301MacHOTO
oOpa3za KU3HHM, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY (U3MUECKOMY U
MICUXUYECKOMY 3/I0POBbIO, OCO3HAHME LIEHHOCTH COOIIOJCHUSI MPaBUiI 0€30MaCHOTO
MOBECHUS MPHU padOTe C BEUIECTBAMH, a TAK)KE B CUTYaIIUSIX, YTPOKAIOIIUX 3I0POBBIO
1 JKU3HM JIOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble TPH W3YUYCHUW XUMHH, IS
pELIEHUs 3a/lad, CBSI3AHHBIX C OKPYKAIOUIEH MPUPOAHOW CPENOW, NIl MOBBIIICHUS
YPOBHSI ~ DKOJOTHYECKOM  KYJIbTYpbl, OCO3HaHHUS  TJ00aJbHOTO  XapakTepa
HKOJIOTMYECKUX MpOoO0JIeM W MyTeM UuX pEIHIeHUs MOCPEICTBOM METOJIOB XHMUH,
HKOJIOTUYECKOTO MBIIUICHUS,, YMEHHUS PYKOBOJICTBOBAaThCS MM B IIO3HABATEILHOM,
KOMMYHHKATUBHOW U COLUAJIBHON TTPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX pE3yJIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MUPOBO33pEHUS OOIIEHAYUYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIINII,
rurnoTe3a, pakT, cucrema, mporecc, SIKCIEPUMEHT U JPYTOE. ), KOTOPhIE UCIOJIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX MTPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ATHX
peaMeToB (POPMUPOBATH MPEJCTABICHUE O IEJIOCTHOM HAYYHOW KapTHHE MHpA, U
yHUBEpCaJbHbIC yueOHBbIE JelcTBUA  (TO3HABaTENIbHBIE, KOMMYHUKATHBHBIC,
PEryJIsTUBHBIE), KOTOpble oOOecrneunBalOT  (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TJIAHUPOBAHUIO U OCYILECTBICHUIO YUEOHOU e TEILHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble ornyeckue AecTBU:

YMEHHUS UCTIOJIH30BATh MPUEMBI JIOTHYECKOTO MBIILICHUS IPU OCBOCHUHU 3HAHUM:
PacCKpbIBaTh CMBICI XUMUUYECKUX TMOHSTUH (BBIACIATh UX XapaKTEepHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JAPYTUMU TOHSTUSMH), UCIOJIB30BATh MOHSATHS IS
OOBSICHEHUS OTIEIbHBIX (PAKTOB U SBJICHUMN, BHIOUPATh OCHOBAHHS U KPUTEPUU IS
KJaccu(UKAIMM XMMHUYECKUX BEIIECTB U XMMHUYECKHUX PEaKIUd, yCTaHABIUBAThH
MIPUYUHHO-CJICJICTBEHHBIC CBS3U MEXKIY OOBEKTaMH W3YUCHHS, CTPOUTH JIOTUUECKHE
paccyxaeHus (MHIYKTUBHbBIC, IEAyKTUBHBIC, MO aHAJOTWH), JAeiaTh BBIBOJBI U
3aKJIIOYCHHS;

YMEHHE TMPUMEHSATh B NPOILECCE TMO3HAHUS TMOHATUS (MPEIMETHbIE U
METaNnpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIN, HCHOJb3yEMbIE B XHUMHH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XMUMHUU MOJICIbHBIEC TPEICTABICHUS -
XUMHUYECKUN 3HAK (CHUMBOJI DJJIEMEHTa), XuUMH4YecKas ¢GopMmysia U YypaBHEHHUE



XUMHUYECKON peakli - MPU PEeLICHUH Y4eOHO-T03HABATEIbHBIX 3a/1a4, C yUETOM STUX
MOJICJIbHBIX MPEACTABICHUM BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU
U3y4aeMbIX OOBEKTOB - XMMHUYECKHUX BEIIECTB U XMMUYECKUX PEAKINH, BBIABISATH
oOlue 3aKOHOMEPHOCTH, NPUYUHHO-CIICJICTBEHHBIE CBSI3M W TMPOTHUBOPEYHUS B
M3Y4YaeMBbIX MPOLIECCAX U SIBICHUSX.

ba3oBble uccienoBaTenbCcKHe 1eiiCTBUS:

YMEHHE HCIOJIb30BaTh ITOCTABICHHBIE BOMPOCHl B KayeCTBE HWHCTPyMEHTa
MO3HAHHUA, a TaK)Ke B KaueCTBE OCHOBBI JJi1 (POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MPaBUIBHOCTH BBHICKA3bIBAEMBIX CYKJICHUI;

npuUOOpEeTEeHUE OIbITa MO I[JIAHUPOBAHUIO, OpraHU3allUd W TPOBEACHUIO
YUYEHUYECKUX OJKCIEPUMEHTOB, yMEHHME HaOmogaTh 3a XOAOM IpoIllecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €ro pe3yibTar, (POopMyJIUpOBaTh OOOOIICHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITAa, UCCIEI0BAHUS, COCTABIATh OTYET O
poJieIaHHoMi padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHHE BBIOMPATh, aHAJM3UPOBATh U HHTEPHPETUPOBATH HHOOPMALNIO
pa3INyYHBIX BUAOB M (HOPM TPEICTABICHUSA, TMOIYyYaEeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOIyJIApHAs JTUTEpaTypa XUMUYECKOTO CO/AEP KaHUs, CIIPaBOYHbIE 11OCOOuS,
pecypcol HTEpHEeTa), KpUTUUECKH OLIEHUWBATh MPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO
UH(pOpMaLHIO;

yMEHHE TPUMEHATh Pa3IUYHbIE METOJbl M 3alpoChl MPHU IMOWCKE U OTOOpE
MH(pOpPMaIlMU U COOTBETCTBYIOLINX TaHHBIX, HEOOXOUMBIX IS BBIIIOJIHEHUS YUEOHBIX
U TI03HaBATEJIbHBIX 3a/lay ONPENENIEHHOTO THIIA, MPUOOPETEHUE OIbITa B 00JIaCTH
UCIOJIB30BaHUsl  MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHM, OBJaJeHUE
KyJIbTypOH  aKTUBHOTO  WCIOJB30BAaHUS  PA3IUYHBIX  MOUCKOBBIX  CHCTEM,
CaMOCTOATENILHO BBIOMpAaTh ONTUMANIbHYIO (OpPMY MpeAcCTaBICHUS HUHPOPMALMUHU U
WTIOCTPUPOBATH PEIIaeMble 331a4U HECJIOKHBIMH CXEeMaMHU, AMarpaMMaMHu, APyTUMHU
dbopmamu rpaduK U UX KOMOUHAITUSIMU;

YyMEHUE UCIHOJIb30BaTh M  aHAJIU3UPOBATh B  Mpolecce Y4yeOHOM U
UCCJIEIOBATENBCKON JIESITENIbHOCTH HH(POPMALMIO O BIMSHUM TMPOMBILIIEHHOCTH,
CEJIbCKOTO X035IIICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOIHOU CPEbI.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eHCTBUSA:

YMEHHMsI 33/1aBaTh BOIPOCH! (B XOJ€ auajiora u (Win) AUCKYCCUHU) MO CYLIECTBY
o0Cy>KIaeMoi TeMbl, GOPMYIUPOBATH CBOU MPEATIOKEHNS OTHOCUTEIHLHO BBITTOJTHEHUS
MPEJIOKEHHOM 3314,

YMEHHUSI PEACTABIIATH MOJyY€HHBIE PE3yJIbTaThl IO3HABATEILHON EATEIbHOCTH
B YCTHBIX U NMHUCBMEHHBIX TEKCTaX; J€NaTh MPE3CHTALMIO PE3yJIbTaTOB BBITIOJHEHUS
XUMHUYECKOTO JKCIEpUMEHTa (J1a00paTOPHOTO OMBITA, JTAOOpPAaTOpHON pPabOTHI MO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MPOEKTA);

yMEHUS y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMU



MO3HABATENILHON M MCCIE0BATEIbCKON JNEATEIbHOCTH MPU PEUICHUH BO3HUKAOIIUX
npo6JieM Ha OCHOBE yuéTa OOIINX MHTEPECOB U COTTIACOBAHMS MO3UIIUH (00CYKICHUS,
OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBD», KOOPJAWHAIIMS COBMECTHBIX JCHCTBUH,
OTpe/IeICHHE KPUTEPUEB 10 OLICHKE KaueCTBa BHITIOJIHEHHON PabOThl U IPYTHE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

YMEHUE CaMOCTOSATEIbHO ONpPENENsATh UENH JEATEIbHOCTH, IUIaHUPOBATH,
OCYIIECTBISATh, KOHTPOJUPOBATH M MPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATEIIbHOCTh, BBIOUpaTh Hanbojee A(h(PEKTUBHBIE CHOCOOBI PEIICHHUS YYEOHBIX H
MO3HABATEIbHBIX  33Ja4, CaMOCTOSITEJIbHO COCTABJATH WM KOPPEKTHUPOBATH
MPEIOKEHHBIN aJITOPUTM JCUCTBUN MPHU BBINIOJIHEHUN 3a[JaHUM C YUYETOM IOy YCHUS
HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTAaX - BEIIECTBAX W PEAKIMsIX, OIEHUBATH
COOTBETCTBHE ITOJYUYEHHOI'O PE3yJbTaTa 3asBJICHHOM €M, YMEHHUE HCIIOIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, PE/IJIAra€MbIE B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocTtaBe nmpeMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00513aTEIBHOTO COAEPIKaHUS,
YCTaHOBJICHHOTO JJaHHOU (hesiepanbHOl padodeli mporpaMMo, BBIICIISIIOT: OCBOSCHHBIE
0Oy4YaronIMMKCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI, crienupruIecKue s
MPEAMETHON 00J1acTU « XUMHUSD», BUJIBI JESTEIBHOCTHU 10 MOJYYEHUIO HOBOTO 3HAHMS,
€ro MHTEpHpEeTalnu, MPeoOpPa30BaAHUI0 M MPUMEHEHHUIO B PA3JIUYHBIX YUYEOHBIX U
HOBBIX CUTYaIUsX.

K xoHy oOyueHus B 8 kJiacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® PpAaCKphIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IIOHATHI: aTOM, MOJIEKYJa,

XUMUYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOIHOPOJHAsS), BAJCHTHOCThb, OTHOCHUTENbHAS aTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBas JI0Jisl XUMHYECKOTO 3JIEMEHTAa B COEIMHEHHUH, MOJISIPHBIA OO0BEM,
OKCHUJ, KHCIJIOTa, OCHOBAaHHE, COJb, AJIEKTPOOTPHULATEIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMHUYECKas peakius, KiacCUpUKAIMsI peakiuii: peakiuu
COEJIMHEHHUS, PEAKINK PA3I0KEHUS, PEAKIMU 3aMEIIeHMs], peaKlui 0OOMEeHa,
9K30- U SHAOTEPMUYECKUE PEAKLIUU, TEMI0BOU 3D PeKT peakuuu, Sapo aToma,
AJIEKTPOHHBIN CIIOW aToma, aTOMHasi OpOUTallb, paguyc aTomMa, XUMUYeCcKas
CBSI3b, MOJISIPHAs W HEMOJSpHAs KOBAJICHTHAsl CBs3b, MOHHAsl CBS3b, WOH,
KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJs BemiecTBa (IPOLIEHTHAS
KOHLIEHTpAaIMs) B paCTBOPE;

*  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MTOHATUN U IPUMEHSTh

9T MOHATHUS MIPU ONMCAHUU BEILIECTB U UX MPEBPAILICHHUII;

* UCIOJIb30BaTh XMMHYECKYIO0 CHMBOJIUKY ISl COCTaBIIEHUS (DOPMYJT BEIIECTB U

YPABHEHUM XUMUYECKUX PEAKLINM;
* ONpelensiTh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OWHApHBIX COEIUHEHUSX,



CTENIEHb OKUCIIEHUS PJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, MPUHATIC)KHOCTh
BCIIECTB K ONpENeIEHHOMY KJacCy COeQuHEHWH 1o (opmynaM, BHI
XUMHUYECKOU CBSI3U (KOBAJICHTHAS M HIOHHAS) B HEOPTaHUYECKUX COCTMHEHUSAX;
packpeiBath cMmbichn llepmogmueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX JJIEMEHTOB OT WX TMojoxkeHuss B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIIECTB, MOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOrajipo;

OTHMCHIBATh U XapaKTEpHU30BaTh TAOIUUIHYIO popMy [leproandeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB: pa3linyarh TMOHSTUS «TJiaBHas mnoarpymnmna (A-
IpyIIa)» u «rmobdounas noarpynna (b-rpyrma)», Maabie 1 OOJIbIINE TEPUO/IBI,
COOTHOCUTH 00O3HauY€HUs, KOTOpble MMEIOTCsl B Tabmuue «llepuoguueckas
cucremMa xumuuyeckux odiemeHtoB JI. U. MeHneneeBa» ¢ 4YUCIOBBIMHU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMUMHUYECKUX SJEMEHTOB (COCTaB U
3apsn Aapa, 00IIee YUCIIO MIEKTPOHOB U PACTIPENEICHUE UX O 3JIEKTPOHHBIM
CIIOSIM);

KJaccUu(pUIIMPOBaTh XUMHUYECKHE DJIEMEHThI, HEOPraHMYECKHUE BEIIECTBA,
XUMUYECKUE peakuuu (M0 YUCIy M COCTAaBY YYACTBYIOIIMX B pEAKUUU
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHME XWMUYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPXKAsi OMHCAHWE MPUMEPAMHU MOJEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX Kay€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUIN B pa3TUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJK0 XUMHUYECKOIO JJIEMEHTa Mo (opMyse COEIUHEHMS,
MacCOBYIO JIOJIF0 BEILECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOUN peaKiuu;

MIPUMEHSITh OCHOBHBIE OMEPAIIMU MBICIUTEIHHON NESITEIHHOCTH - aHAIu3 U
CHUHTE3, CpaBHEHHE, OO0OOIIEeHWE, CHUCTEMATH3allMi0, KJIacCH(pUKAIHIO,
BBISIBJICHUE MPUYUHHO-CIIECICTBEHHBIX CBSI3€M - IS W3YYEHHS CBOMCTB
BEILIECTB U XUMUUYECKUX PEAKIIUMA, €CTECTBEHHO-HAYYHbIE METObI IO3HAHUS -
HaOJIOICHUE, W3MEPEHHE, MOJCIUPOBAHUE, JKCIEPUMEHT (peajabHbId U
MBICJIEHHBIN );

CJIEIOBATh MPaBHUJIaM MOJB30BAHHUS XUMHUYECKON MOCYI0N U JIabOpaTOPHBIM
o0OpyJlOBaHUEM, a TaKKe TMpaBWiaM OOpalieHuss C BeIeCTBaMU B
COOTBETCTBHUH C MHCTPYKIIMSIMH T10 BBITIOJTHEHUIO JJAOOPATOPHBIX XUMUYECKHUX
OTIHITOB TIO TIOJYYEHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOIA U
KHCJIOpOJia), TPUTOTOBJIICHUIO PACTBOPOB C ONPENEIEHHON MAacCOBOM J10jei



pPacTBOPEHHOIO  BEIECTBA, IUIAHUPOBATL M IMPOBOAUTH XMMHUYECKUE
HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEI0YEN U KUCIIOT C IIOMOLIBIO
UHAUKATOPOB (Takmyc, ¢heHondTarent, MeTHIOPAaHK U IPYTHE).

K koHiy oOyueHus B 9 KJjacce MpeaMETHBIC PE3yJIbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUHN 3JIEMEHT,
aToM, MOJIEKyJla, HOH, KAaTHOH, AaHWOH, IIPOCTOE BELIECTBO, CIIOKHOE
BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHHUS,
XUMUYECKasl PEaAKIUsl, XUMUYECKasl CBSA3b, TEIIIOBOU 3(PHEKT peakiiuu, MOJb,
MOJISIPHBIM 00BEM, pacTBop, AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAST JTUCCOIMAINS, PEAKIMU MOHHOTO OOMEHa, KaTaau3arop,
XUMHUYECKOE paBHOBECHE, O0OpaTMMble M  HeEoOpaTHUMbIE  pEaKIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIINH, OKUCIUTENb, BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTAHOBJICHUE, aJUIOTPONUs, aM(OTEPHOCTh, XHUMHUYECKas
CBSI3b (KOBaJICHTHAsl, MOHHAs, METAJUINUECKas), KPUCTAIUIMYECKAS PEIIETKA,
KOppO3Usi METAJUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON pEaKUuu, MPEAeIIbHO
nonyctuMas koHueHntpauus [IJIK BemecTsa;

WJUTIOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHI U MPUMEHSITh
9T TIOHATUSI IPU OTMCAHUU BEILIECTB U UX MPEBPAILICHUII;

MCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY ISl COCTaBJIEHUS (POPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENIENATh BAJCHTHOCTh U CTEIEHb OKUCICHHS XUMUYECKHX 3JIEMEHTOB B
COCIMHEHUAX  PA3JIMYHOIO  COCTaBa, NPUHAIEKHOCTh  BEIIECTB K
OnpeAenéHHOMY KJIaccy COeIMHEHHI 1Mo popMyiam, BUJI XMMHUYECKOUN CBSI3U
(KoBaJIeHTHasi, MOHHAsI, METAJUIMYECKAs) B HEOPraHMYECKUX COCAUHEHUSIX,
3apsii MOHA TI0 XUMHUUYECKOH (popMyIie, XxapakTep cpeibl B BOAHBIX pacTBOpax
HEOPTaHUYECKUX COCIMHEHUH, TUIl KPUCTATUIMYECKON PEIETKH KOHKPETHOTO
BEILIECTBA;

packpsiBath cMbica [lepuomnueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBAaTh €ro IOHMMaHUE: OINHUCHIBATh M  XapaKTepPHU30BaATh
tabnmuunyio ¢opmy Ileproandeckoil CUCTEMBI XMUMHYECKUX DIIEMEHTOB:
pasnuyaTh TOHSATHUS «TJIaBHas moarpynmna (A-rpynma)» W «1mobo4yHas
noarpynmna (b-rpynma)», Manele W OOJbIIME TMEPUOABLI, COOTHOCUTH
0003Ha4YeHUs, KOTOPhIE UMEIOTCSA B MEPUOIUYECKON TabJIUIE, C YUCITOBBIMU
XapaKkTepUCTUKAMH CTPOEHUS aTOMOB XUMHUYECKUX SJEMEHTOB (COCTaB U
3aps sapa, 0011Iee YMCIIO MIEKTPOHOB U PACTIPEICICHUE UX 0 dJIEKTPOHHBIM
CJI0sIM), OOBSICHSITH OOIIE 3aKOHOMEPHOCTH B U3MEHEHUY CBOMCTB 2JIEMEHTOB
U UX COCIUHEHUN B Tpejenax MallbIX MEPHOJIOB U TJIABHBIX MOJATPYII C
YUYETOM CTPOECHUS UX aTOMOB;

KJIaccu(pUIMpoBaTh XUMHYECKHE JJIEMEHTBhI, HEOPTraHMYECKHE BEIIECTBa,



XUMUYECKHE peakiuu (1m0 4YHCIy M COCTaBy Y4YaCTBYIOIIUX B peakluu
BEIIIECTB, TO TEIUIOBOMY 3(DQeKTy, M0 HW3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMME U CHCMU(PUICCKHE XUMHUYCCKHE
CBOMCTBA MPOCTHIX U CJIOKHBIX BEILIECTB, MOJITBEPXKAasi ONMCAHUE IPUMEPAMU
MOJICKYJIIPHBIX W HWOHHBIX YPaBHCHHH COOTBETCTBYIOIINX XHMHYECKHUX
peaKkuuu;

COCTaBJISITh YPABHEHUS DJICKTPOIUTHUECKON JUCCOLMAIIMKM KUCIOT, IIeI0uen
U COJIEH, TIOJIHBIE W COKPAIIEHHBIE ypAaBHEHUS pPEAKLHMil MOHHOro OOMEHa,
ypaBHEHUS peaKIlfii, MOATBEPKAAIOUIUX CYIIECTBOBAHNE TEHETHUECKOU CBS3H
MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIHMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUN
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHCa ATUX PEaKIINA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKAHMUS] XWMHUYECKHX TMPEBpAIICHU B pPa3IHYHbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 7JJIEMEHTa M0 (opMylie COEIUHEHUS,
MacCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI MO YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh MIpaBuUIIa MOJB30BAHMS XUMUUYECKOU MOCY 10 U J1aOOpaTOPHBIM
000pyJI0OBaHUEM, a TAKKE MpaBHUIa OOpaIeHUs C BEIECTBAMHU B
COOTBETCTBUH C MHCTPYKLHUSMU MO BBHITIOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJTYYEHUIO U COOUPAHUIO Ta3000pa3HbIX BEUIECTB
(aMMmaka u yrieKucioro rasa);

MPOBOJUTH PEAKLMHU, TOATBEPKAAIOUINE KAYECTBEHHBIN COCTAaB Pa3IMYHBIX
BCIIECTB: PACIO3HABATH OMBITHBIM ITyTEM XJIOPHU/I-, OpOMUI-, HOIH/I-,
KkapOoHar-, pocdar-, CHIIMKaT-, Cyab(paT-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHUS ¥ MOHBI U3YYEHHBIX METAJNIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICTUTEIILHON JAESTENHHOCTH - aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNE, CUCTEMATHU3AIIMIO, BBISIBIICHUE PUUUHHO-
CJICICTBEHHBIX CBSI3€H - JUIsl U3yUYEeHUSI CBOMCTB BEIIECTB M XUMUYECKHUX
peaxinii, eCTeCTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS - HAOJI0IeHNE,
U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeabHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosimuecTBO 4yacon
HaumeHoBaHMe pa3aesioB U TeM DyieKTpOHHbBIE (IN(POBLIE)
Ne n/n KonTpoabHbIe IIpakTH4yeckue
NMpoOrpamMMmsl Beero o0pa3oBaTelibHbIE pecypchl
padoTsI padoTsI
Paznea 1. [lepoHayaibHble XUMHYECKHE TIOHSATHS
11 XuMHs1 — BakHas 001aCTh 5 5 Bbu6mmorexa LIOK
' €CTECTBO3HAHUS ¥ TIPAKTUYECKOM https://m-edsoo.ru/7f41837¢
JeSTeNLHOCTH YeJIOBEeKa
Bbubnunoreka IJOK
1.2 BeecTsa 1 XUMHYECKHE PEAKIIHH 15 1 https://m-edsoo.ru/7f41837¢
Hroro no pazaeny 20

Pasnen 2. BaxkHeiiue npeacTaBuTEeId HEOPTAaHNYECKUX BELIECTB

Boznyx. Kucnopon. Ilonstue 06

bubmoteka [IOK
https://m-edsoo.ru/7f41837¢

b1 OKCHIaxX 6
Bonopoa.Ilonarue o kucnorax u Bbu6nuoreka IJOK

%) COJIsIX 8 1 https://m-edsoo.ru/7f41837¢
Bopa. Pacteopsr. [lonsrue 06 butmmoreka [IOK

D3 OCHOBaHHUAX 5 1 1 https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KIJIACCHI ) Busmorexa [JOK

D4 HEOPraHWYECKUX COSTMHCHUN 11 1 1 https://m.edsoo.ru/7f41837c

HWroro mo pazneny 30

Paznen 3. [lepuoguueckuii 3axkon u Illepuoanyeckas cucrema xumuueckux 31eMeHToB . U. MenneneeBa. CtpoeHue aToMoB. XUMHUYECKAsl CBSA3b.

OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE peakuuun



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

ITepuoauueckuit 3aK0H U

b1 [lepuoanueckas cucrema . Bubmmoreka [IOK
' XxuMudeckux emenros 1. U. https://m-edsoo.ru/7f41837c
MenneneeBa. CTpoeHHe aToMa
XuMmunueckas CBS3b.
3.2 OKHUCTUTETLHOBOCCTAHOBUTEIbHBIC 8 bubmorexa [IOK
’ https://m-edsoo.ru/7f41837¢c
peakun
bu6nuoreka IJOK
Wroro no pasaeny 15 https://m-edsoo.ru/7f41837¢
bubmuorexa LIOK
PesepBHOE BpeMs 3 https://m-edsoo.ru/7f41837¢c
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I[TPO'PAMME
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https://m-edsoo.ru/7f41837c
https://m-edsoo.ru/7f41837c
https://m-edsoo.ru/7f41837c
https://m-edsoo.ru/7f41837c

9 KUIIACC

KoJaunyecTBO 4acoB

JJleKTpoHHBbIE (I (pPOBbIE)

Ne ni/m HaumenoBaHue pa3jiejioB U TeM MPOrpaMMbl KoHTpobHBI € IMpakTHyeckue
Beero o0pa3oBaTelibHbIE pecypchl
padoTsI padoTsI
Pa3nen 1. BemmecTBo M XMHYecKHe peaKIMA
[loBTOpeHue u yrimy0ieHne 3HaHN OCHOBHBIX Bbu6mmorexa LIOK
1.1 pas3aelioB Kypca 8 kiacca 5 1 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTA XHMUYECKUX Bu6mmoreka LIOK
1.2 peaknuii 4 https://m.edsoo.ru/7f41a636
DIIEKTPONUTHYECKAS] TUCCOLMALU. XUMUUYECKUE Bbu6mmorexa LIOK
1.3 peakiuy B pacTBOpax 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nen 2. HemeTanjbl M X cOeTUHEHUSI
OO01mas XxapakTepUCTHKa XUMHUIECKHUX SJIEMEHTOB Bu6inorexa LIOK
01 VIIA-rpynmel. I"anorenst 4 1 https://m.edsoo.ru/7f41a636
2.2 O01mas XxapakTeprUCTHKA XUMUIECKIX buGmuorexa LIOK
' H PAKTEp https://m.edsoo.ru/7f41a636
anemeHToB VIA-rpynmel. Cepa u € coequHeHus 6
butmoreka [IOK
2.3 OO0m1ast XapakTepUCTUKA XUMUYECKUX JIEMEHTOB 7 1 hitps://m.eds0o.ru/7f41a636
VA-rpynmsl. A30T, pocdop u ux coequHEeHUs
OO0m1ast XapakTepUCTUKA XUMUYECKUX JIEMEHTOB
2.4 AA-rpynnsl. YTIepoa U KpEMHHN U UX 8 1 2 bubmoreia LHOK

COEIUHEHUS

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

Wtoro no pazaeny

25

Pasgen 3. MeTa/liibl M MX COeTUHEHUS

bu6nmoreka IJOK
3.1 OO0mwme cBOKWCTBAa METAJIOB 4 https://m.edsoo.ru/7f41a636
bubmuoteka LIOK
3.2 BaxHelIie METaILIbl U UX COETMHEHHUS] 16 https://m.edsoo.ru/7f41a636
Wtoro no pazaeny 20
Paznen 4. XuMusa u okpy:kamonias cpeia
bubmuorexa LIOK
4.1 BeniecTsa ¥ MaTepHalibl B )KM3HH YeJIOBEKA 3 https://m.edsoo.ru/7f41a636
HWroro no pazneny 3
bubmuorexa LIOK
PesepBHOE BpeMsl 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

KoanyecTBo 4acoB

DJIeKTpoHHBIe HH(POBBIE

Nen/m| Tema ypoka KoHTpoabHbIe IIpakTHYecKH e
Beero o0pa3oBaTejbHbIe PecypChbl
padoThI padoThI
[Ipeamet xumuu. Posib XMMUH B )KM3HU YETIOBEKA. Bu6mmorexa LIOK
1 Tena n Bemectsa 1 https://m.edsoo.ru/ff0d210c
bubmuoreka LIOK
2 TToHSATHE O METOAAX MO3HAHUS B XUMHUH 1 https://m.edsoo.ru/ff0d227e
[IpaxTmueckas padora Ne 1 «IIpaBuna paboTs B
" bubnuoreka [IOK
3 nabopatopuu 1 NpuéMbl 0OpaIeHHUs C 1 https://m.edsoo.ru/f0d23de
nabopaToOpHBIM 000PYTOBAHUEM)
Uucreie BemecTBa U cMecH. CriocoOb! pas/ierieHus Bu6mmotexa LIOK
4 cMmeceit 1 https://m.edsoo.ru/ff0d26ca
S ITpaktuueckas padora Ne 2 «Paznenenue cmeceit 1 Eggg@ﬁeﬁiorﬁ/ F0d28c8
(Ha mpuMepe OUMCTKH MOBAPSHHON COJIN )» o .
bubmmoreka IIOK
6 ATOMBI H MOJIEKYITHL 1 https://m.edsoo.ru/ff0d2a6c
XVWMUYECKHE HIIEeMEHThI. 3HAKH (CIMBOJIBI) bubmuoreka LIOK
7 XUMHYECKUX JIEMEHTOB 1 https://m.edsoo.ru/ff0d2be8
Bu6nmoreka [JOK
8 TTpOCTHIE U CIOXKHBIE BEMECTBA 1 https://m.edsoo.ru/ff0d2a6c
Bu6nmoreka [JOK
9 ATOMHO-MOIEKYIIAPHOE YIeH e 1 https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. 1 bubmuoreka IIOK



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

Xumnueckast Gpopmyia. BaneHTHOCTS aTOMOB

XUMHUYCCKHUX 2JICMCHTOB

https://m.edsoo.ru/ff0d2eae

11

OtHocurenbHas aToMHas Macca. OTHOCUTEIIbHAS

MOJIEKYJIApHas Macca

Bbu6mmoreka IJOK
https://m.edsoo.ru/ff0d323c¢

MaccoBas 10151 XUMHAYECKOT0 JICMEHTA B

Bbu6mmoreka IJOK

12 COETMHEHUU https://m.edsoo.ru/ff0d350c
bubmuoreka LIOK
13 Konnuectso BemectBa. Monbs. Monspnas Macca hitps://m.edsoo.ru/ff0d5230
DU3NYECKUE U XUMUUECKUE SABIEHUSA. XUMUUECKAS Bubiorexa LIOK
14 peaknusd https://m.edsoo.ru/ff0d37fa
IIpu3HaKu U yCI0BUs IPOTEKAHUS XUMUYECKUX Bu6mmotexa LIOK
15 peakiuii https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHS MacChl BEIIECTB. XMUMHYCCKHE Bu6imorexa LIOK
16 ypaBHEHUS https://m.edsoo.ru/ff0d3b88
BbruucneHns Komu4ecTBa, Macchl BEIIECTBA MO Bu6imoreka LIOK
17 YPaBHEHHAM XMMHYECKHX PeaKLui https://m.edsoo.ru/ff0d5708
N bubnuoreka [IOK
18 Krnaccudukaryss XaMUUeCKUX peakiiui https://m.edsoo.ru/f0d334
(coennHeHus1, pa3noKeHNs, 3aMeleHus, oOMeHa)
- bubmuoreka LIOK
19 M. B. JIOMOHOCOB — Y4€HBbIi- S3HIIUKIIONEIUCT. https://m.edsoo.ru/fR0d40c4
O00011IeHNE ¥ CUCTEMaTHU3alIKs 3HAHU ]
Konrponbnas padora Nel no reme «Bemectsa u Bubmmoreka LIOK
0 XUMHUYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech ra3o. CocTaB Bo3ayxa. bubmmorexa [IOK

Kucnopox — anement u npoctoe Bemiectso. O30H

https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d40c4
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DuU3NYECKUE U XUMUYECKHUE CBOMCTBA KUCIOpOAa

(peaxkuuu okucnenus, ropenue). [lonsarue 06

Bbu6nmoreka [JOK
https://m.edsoo.ru/ff0d4614

) OKCHJIaX
23 CriocoObl oTy4eHus KHUCI0poaa B 1abopaTopuu U bubmorexa HOK
https://m.edsoo.ru/ff0d497a
MPOMBINIUICHHOCTHU. [IpuMeHeHrne Kucaopoaa
TenmoBoii 3¢ heKT XUMUIECKON PeaKIny, TIOHATHE
24 0 TEPMOXMUMHUYECKOM YPaBHEHUH, 3K30- U Eubmiorexa HOK
P P ’ https://m.edsoo.ru/ff0d4790
SHIOTEPMUYCCKUX PEAKIIUIX
Bu6nmoreka [JOK
25 Tormnueo (HedTh, yrojb U MeTaH). 3arps3HEHUE https://m_edsoo.ru/f0d4cda
BO3/yXa, CIIOCOOBI €T0 MPEIOTBPAIICHHUS
bubmoreka IIOK
26 [Ipaktnueckas padora Ne 3 mo Teme «Ilomydenue n https://m edsoo.ru/f0d4ac2
coOupaHue KUCIOPOa, U3yUEeHUE €ro CBONCTBY
Bomopox — 3ieMeHT U MPOCTOe BENIECTRO. Bu6morexa LIOK
27 Haxoxnenue B mpuposie https://m.edsoo.ru/ff0d4dd0
®dusnueckre 1 XUMHUYECKHE CBOMCTBA BOJIOPOIA. Bu6imorexa LIOK
s [Tpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bu6nuoreka [JOK
h9 TMoHsTHE 0 KHCIOTAX U COISIX https://m.edsoo.ru/ff0d50d2
Bu6nuoreka [JOK
30 Crioco0bI 1OTy9eHns BOAOPO/a B 1abopaTopun https://m.edsoo.ru/ff0d4dd0
Bu6nuoreka [JOK
31 [Ipaktuueckas padora Ne 4 o reme «Ilonyuenue u https://m.edsoo.ru/F0d4F42
coOupaHHe BOJIOPO/Ia, H3yUCHHE €r0 CBOWCTBY
Bu6mmoreka IJOK
32 MonspHblii 066EM ra3oB. 3aK0H ABOrazpo https://m.edsoo.ru/ff0d542e
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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
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d542e

Brrunciaenus 06bEMa, KOIMYSCTBA BEIIECTBA Ta3a

I10 €T0 U3BECTHOMY KOJMYCCTBY BCIICCTBA WU

Bbu6nmoreka [JOK
https://m.edsoo.ru/ff0d55a0

33 00BEMY
Berunciienust 00EMOB ra3oB 10 ypaBHEHUIO
34 peaKIu Ha OCHOBE 3aKOHA 0OBbEMHBIX OTHOICHUH bubmorexa [IOK
https://m.edsoo.ru/ff0d5708
ra3oB
bubaunoreka LIOK
35 du3UYeCKHe M XUMUIECKUE CBOWCTBA BOJIBI https:/m.edsoo.ru/ff0d587a
bubauoreka LIOK
36 Cocras ocHoBaHuil. [lonsTHE 00 HHIUKATOpAX https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputeins. HachllieHHbIE U
37 HEHACBIILICHHBIE pacTBOPBI. MaccoBas 1omis bubmmorexa [IOK
= p Pb!- A https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
[IpakTndeckas padota Ne 5 o Teme
38 «IIpuroToBiieHHE PACTBOPOB C OIPEACIEHHON bubmoreia LHOK
P p p bea https://m.edsoo.ru/ff0d5eba
MAacCOBOM J10JIEH PaCTBOPEHHOTO BEILIECTBAY»
KonTtpoibHas pabora Ne2 o reme «Kucniopo. Bubsorexa LIOK
39 Bozopost. Bona» https://m.edsoo.ru/ff0d6342
bubnunoreka LIOK
40 Oxcuibl: cocTaB, Kilaccu(puKaiys, HOMEHKIaTypa hitps://m.edsoo.ru/fl0d664e
41 Tlonyuenue U XUMHUYECKHE CBOMCTBA KMCIOTHBIX bubimorexa LOK
’ https://m.edsoo.ru/ff0d664e
OCHOBHBIX ¥ aM()OTEPHBIX OKCHIOB
OcHOBaHUS: COCTaB, KJIacCH(pUKAIIHS, Bu6mmorexa LIOK
40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
Bu6nuoreka [JOK
43 IToyueHne 1 XUMIUIECKIE CBOMCTBA OCHOBAHMIA https:/m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccubukamms, bubmuorexa IIOK
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HOMCHKJIATypa

https://m.edsoo.ru/ff0dfee2

Bbu6mmoreka IJOK
https://m.edsoo.ru/ff0dfee2

45 TlonyyeHue U XUMHYECKHE CBOMCTBA KUCIIOT
Comnu (cpeaHue): HOMEHKIATypa, CIIOCOOBI Bu6moreka LIOK
46 HOJTy4EHH s, XHMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Mpaktuyaeckas pabora Ne 6. Pemenne Bubmuorexa [JOK
47
9KCIIEPUMEHTAIBHBIX 337124 10 TeMe «OCHOBHbIE https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTaHUYCCKHUX COCTMHCHUI
['eneTrueckas CBS3b MEXKIY KJIaCCaMU bubnuoreka [IOK
48 HEOPraHUYECKUX COEMHEHUM https://m.edsoo.ru/00ad9a50
bubmuoreka LIOK
49 OG00OLIEHNE U CHCTEMATU3AIUS 3HAHMIMI https:/m.edsoo.ru/00ad9cb2
bubnuoreka LIOK
K 0 A
50 OHTpOJIbHAs padoTa Ne3 no Teme "OCHOBHBIE https://m.edsoo.ru/00ad9e a
KJIaCChl HEOPTAaHMUECKUX COeTMHEHUN"
[lepBble MONMBITKH KJIACCU(PHUKAIIMA XMMUYECKUX
51 351eMeHTOB. [IoHsTHE O rpyNIax CXOJIHbIX bubmorexa HOK
’ py A https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
52 Ilepuonuueckuit 3axkoH u [lepuoanieckas cuctema bubimorexa LHOK
pHoA pHOA https://m.edsoo.ru/00ada52¢c
xumudeckux dyemenToB /. 1. MenneneeBa
bubmuoreka LIOK
53 Ilepuoapl, rpymnnel, NOATPYNIIbI https://m.edsoo.ru/00ada52c
Crpoenne atomMoB. CoCcTaB aTOMHBIX sIIEp. Bubsorexa [IOK
54 Mzoromnl https://m.edsoo.ru/00ada342
s CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB BuGmorexa LIOK

aneMmeHToB Ilepuoaunydeckoit cucremsi J1. 1.

https://m.edsoo.ru/00ada6bc
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Menneneena

XapaKTepI/ICTI/IKa XHUMHUYCCKOTI'O 3JICMCHTA I10 €TI0

. Bbu6mmoreka IJOK
56 nonoxxenuto B [lepuonnueckoii cucreme /. U. https://m.edsoo.ru/00ada824
Menneneena
5 3nauenne [leproanyueckoro 3aKkoHa ISl pa3BUTHS bubnuoreka [IOK
Hayku u npaktuku. 1. . Mennenee — y4EHbIi, https://m.edsoo.ru/00ada96e
HeIaror U rpakaaHuH
DIEKTPOOTPULATENLHOCTh aTOMOB XUMHUECKUX Bub6mmoreka LIOK
58 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubauoreka LIOK
59 MOHHAS XUMHYEcKasi CBS3b https://m.edsoo.ru/00adac34
bubauoreka LIOK
60 KoBalleHTHas T10J1IpHAs XMMHYECKAs! CBA3b https:/m.edsoo.ru/00adaab8
bubmuoreka LIOK
61 KoBalleHTHAs HEMOJISIPHAsS XUMUYECKAs CBA3b https:/m.edsoo.ru/00adaab9
bubmuoreka LIOK
62 CTeleHs OKUCICHMS https://m.edsoo.ru/00adae28
bubmuoreka LIOK
63 OKHCIUTETbHO-BOCCTAHOBUTENbHbBIE PEAKITUI https://m.edsoo.ru/00adb076
bubmuoreka LIOK
64 OKHCANTENN U BOCCTAHOBUTEIHN https://m.edsoo.ru/00adb076
KonuTponbhas pabora Ne4 o teme «CtpoeHue Bubsorexa [IOK
65 atoma. XUMHIECKas CBSA3bY https://m.edsoo.ru/00adb486
Pe3epBHbIit ypok. O000IICHHE U CHCTEMATH3AIUS Bu6nunorexa LIOK
66 3HaHUU https://m.edsoo.ru/00adb33c

67

PeszeprubIil ypok. O0001IeHe U CUCTEMaTH3aITHS

3HAHUH

bubmuoreka IIOK
https://m.edsoo.ru/00ad9cb2
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68

PesepBHblii ypok. O000IICHNE U CHCTEMAaTH3AIIHS

3HAaHUN

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

68



https://m.edsoo.ru/ff0d61c6

9 KIIACC

KosnuecTBO 4yacos DIeKTPOHHbIE
Ne i/ undpoBbie
I Tema ypoka Beer o KonTpoanbh ble | [IpakTHuec kue 06pazoBATEIBHDbIC
padoTbI padoThI pecypest

[Tepuoanueckuit
3aKOH.
[lepuoanueckas Bu6mmoreka LIOK

1 cucTema 1 https://m.edsoo.ru/00ad
XUMHYECKUX b59e
anemenToB Jl. W.
Menneneena
3aKOHOMEPHOCTH B Bu6mmoreka [IOK

2 HW3MCHEHUH CBOICTB 1 https://m.edsoo.ru/00ad
XUMHYECKAX b6b6
JJIEMEHTOB TIEPBBIX
TpEX NEPUOAOB
Knaccudukarus u
HOMEHKTaTYpa bubmuorexa LIOK

3 1 https://m.edsoo.ru/00ad
HEOPTaHHYECKUX b7ed
BEIIECTB
Buner xumudeckoit bu6mmoreka IJOK

4 CBSI3U ¥ THITBI 1 https://m.edsoo.ru/00ad
KPUCTALINYECKUX bac6
pemeEToK
Kontponphas

5 paborta Nel mo Teme 1 1
«IToBTOpEHUE U
yriyOrieHne 3HaHUH
OCHOBHBIX Pa3/IeJIOB
Kypca 8 kiacca»

6 Knaccudukanus 1 bubnmnoreka [HOK
XUMHIYECKIX https://m.edsoo.ru/00ad

bcb0

peakuui mo

Pa3IMYHbIM
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MpU3HAKaM

ITonsiTue o ckopoctu

. bub6mmoreka [JOK
7 NUMHHACCIOHR https://m.edsoo.ru/00ad
peakuuu. [Tonstue o be9a
TOMOTCHHBIX U
reTepPOreHHbBIX
peaxiusax
[TonsTue o
XHUMHYIECKOM
PaBHOBECHH.
DakTophl,
BJIMAOIINC HA bubnuoreka [JOK
8 CKOpPOCTh https://m.edsoo.ru/00ad
XUMHYECKOM c28c
peaKiuy 1
OJIOXKEHUE
XUMHUYECKOT'O
paBHOBECHS
OxucnuTenbHo- bubaunoreka [JOK
9 BOCCTaHOBUTEIIbH bI€ https://m.edsoo.ru/00ad
peakiuun cade
Teopus
. butmmoreka [IOK
10 SCKIpOTITHTCCK Ot https://m.edsoo.ru/00ad
JTUCCOIUALIHH. d68
CunbHble U calble
BIIEKTPOIUTHI
butmmoreka [IOK
11 Honnble ypaBHeHUS https://m.edsoo.ru/00ad
peaxiuit d448
XuUMUYECKUE
. butmmoreka [IOK
12 CRONeTEd THCHOT " https://m.edsoo.ru/00ad
OCHOBAaHHUI1 B CBETE 4548
MIpeICTaBIeHUH 00
BIIEKTPOJIUTUYECK OU
JUCCOIHAIIH
13 XuMudeckue bu6mmoreka IJOK

CBOMCTBA COJIEH B

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

CBCTC

npencTaBieHuil 06 d8b2
3JIEKTPOIUTHYECK Oif
JMCCOLUAIAN
bubmuoreka [IOK
[Tonsitue o https://m.edsoo.ru/00ad
14 THIIPOJIN3E COoNel dod4
O06001IeHNE U bubmoreka [{OK
15 CUCTEMAaTH3aIUs https://m.edsoo.ru/00ad
3HAHUI dd12
IIpakTrueckas
pabora Ne 1. Bu6mmoreka [IOK
16 «Pemenue https://m.edsoo.ru/00ad
JKCIIEPUMEHTAb dbfa
HBIX 3319
KontponbHas
pabota Ne2 o Teme Bbubanoreka [IOK
17 «DNEeKTPOTUTHYE https://m.edsoo.ru/00ad
CKasl TUCCOLMALIS. dec0
XUMUYECKUE
peakiuu B
pacTBopax»
Obmas
XapaKTepUCTHKA
ATORCHOB. bubmmnoreka [HOK
18 https://m.edsoo.ru/00ad
XUMUYECKUE dfe2
CBOiicTBa Ha
npuMepe XjIopa
X10poBOAOPOS.
ConsiHast KHCIOTA, Bu6miorexa [IOK
19 XUMHYECKHE https://m.edsoo.ru/00ad
CBOICTBA, el04
MOJTyYeHHE,
MpUMEHEHNE
20 bubnmnoreka [HOK
TpaxTHueckas https://m.edsoo.ru/00ad
€348

paborta Ne 2 o Teme

«ITonmyuenue
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COJITHOM KUCIOTHI,
n3yuyeHue eé

CBOICTBY

Brruncnenus no

YpaBHEHUSAM bu6mmoreka [IOK
21 XUMHYECKUX https://m.edsoo.ru/00ad
peakIuii, ecau ouH e488
W3 PEeareHToB JaH B
n30bITKE
Ob6mas
ADAKTEPHCTHKA bubamoreka LHOK
X TEPUCTH
22 Paicrep https://m.edsoo.ru/00ad
anemeHToB VIA-
ebda
TPYTIIBI
AnnotponHbie
MOAU(HUKAIIAN CEePHI. bu6mmoreka [IOK
23 Haxoxnenue cepsl u https://m.edsoo.ru/00ad
eé coeIHEeHHil B c64a
MpUpoJeE.
Xumuueckue
CBOICTBA CEPBI
CepoBogopon,
CTPOEHHUE, bub6imoreka [IOK
24 ¢duzndeckue u https://m.edsoo.ru/00ad
XUMHYECKHE €802
CBOICTBa
OKcuabl cepel.
CepHnast KHCIIOTA,
busmHecKye 1 bubanoreka [HOK
25 https://m.edsoo.ru/00ad
XAUMHUYECKHe ca28
CBOICTBA,
MpUMEHEHNE
26 butmmoreka [IOK
https://m.edsoo.ru/00ad
ec8a
Xumuueckue

peakIu, JeKaime B
OCHOBE
MIPOMBITTUICHHOTO

croco0a moyYeHust
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CEepHOM KHUCJIOTHI.
XUMHYECKOE
3arpsi3HEHHE
OKpY>Karollen cpeibl
COCTMHEHUSIMU CEPBI

Brruucnenue
p7 | MAccoBoR oI Eﬁﬁ/ﬁiﬁiﬂﬁmow
BBIXO/Ia MPOIYKTa cc8a
peaxkun
Obmas
XapaKTepUCTHKA
371eMeHTOB VA-
rpymmsl. A30T, Bu6mmoreka [IOK
28 pacmpocTpaHeHHe B https://m.edsoo.ru/00ad
pUpoIeE, eeab
(msnueckue u
XUMHNUYECKHEC
CBONCTBa
AMMmuax, ero
(msnueckue u
IMITCCKIC bubamnoreka [HOK
29 . https://m.edsoo.ru/00ad
CBOWCTBA, 004
MOJYYCHUE H
IIPUMEHEHUE
IpakTiyeckas bubmuotexa [JOK
30 pabota Ne 3 o https://m.edsoo.ru/00ad
teme «[lomydueHue f180
aMMHaKa, UI3y4YCHHue
€ro CBOMCTB»
A30THas KUCIOTA, e
butmmoreka [IOK
31 usmieciie n https://m-edsoo.ru/00ad
XUMHYECKUE 306
CBOWCTBa
32 bubnmnoreka [HOK
MCIoNnb30BaHMIe lfl;tIpSS://m.edsoo.ru/OOad

HUTPATOB U COJIEH
aMMOHHS B Ka4eCTBE

MHHEPAJIBbHBIX
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yaoOpeHuit.
XUMHYECKOE
3arpsi3HEHE
OKpY>Karollen cpeibl
COCTMHECHUSIMU

a3oTa

®docdop. Oxcnn
dbocdopa (V) u

(dhocdoprast KUCIIOTA, bubmmorexa LHOK
33 https://m.edsoo.ru/00ad
dbm3uaeckue u f63a
XUMHYECKUE
CBOICTBA,
MOJTyYCHUE
Hcnons3oBanue
¢dbocdaros B
Ka4yeCcTBe bubmuorexa LIOK
34 MUHEPAIBHBIX https://m.edsoo.ru/00ad
yI06peHHii. fc20
3arps3HeHne
HPUPOJHOU Cpenbl
dhocharamu
Yraepon,
' ;‘;Il;i‘;‘:p aenme BuGmorexa LIOK
35 https://m.edsoo.ru/00ad
¢duzndeckue u £d9c
XUMHUYECKUE
CBOMCTBa
Oxkcunsl yriepoaa,
ux (pu3NvecKue u
XUMHYECKUE
CBOHCTEA bubanoreka [HOK
36 https://m.edsoo.ru/00ad
OKOJIOTUYECKHE febe
poOIeMBL,
CBSI3aHHBIE C
OKCHJIOM yTJiepoJia
V)
VrosbHas KHCIIOTa U Bubmorexa IIOK
37 https://m.edsoo.ru/00ae

eé

006¢
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COJIN

IIpakTrueckas
pabota Ne 4 o Teme

"Monydenne bubaunoreka [JOK
38 https://m.edsoo.ru/00ae
YTIIEKUCIIOTO Ta3a. 027¢
KauectBennas
peakuus Ha
kKapOoHaT-HOH"
ITepBoHauvanbHbIC
MOHSTHSA 00
OpraHHUECKIX bubaunoreka [JOK
39 https://m.edsoo.ru/00ae
BEIIECTBaX KakK O 054¢
COCAMHEHHSIX
yriepoaa
Bbubnmnoreka IJOK
Kpemnuii u ero https://m.edsoo.ru/00ae
40 COCIUHCHHUS 080a
IIpakTnueckas
pabora Ne 5.
Pewenue bubmmnoreka ITOK
41 JKCIIEPUMEHTANb https://m.edsoo.ru/00ae
HBIX 3a71a4 TI0 TeMe 0bf2
«Baxuneiue
HEMETAJUIBI ¥ UX
COCIMHEHHSD»
KontponbHas
pabota Ne3 o Teme Bubmiorexa IJOK
42 . https://m.edsoo.ru/00ae
«Baxuneiue 0el8
HEMETAJUIBI ¥ UX
COCIMHEHHSD»
43 O6mas Bubnmnorexa [JOK
XApAKTEPHCTHKA https://m.edsoo.ru/00ae
103e
XUMHYECKAX
3JIEMEHTOB —
METaJIIOB.
Meramnuueckast
CBSI3b U
MeTaJuTnyecKast

KPUCTaJUIMYECKAs]
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peléTKa.
dusnyeckue

CBOMCTBAa METAJIOB

XuMHuyeckue

CBOMCTBA METAJIJIOB. Bu6mmoreka [JOK
44 DIEeKTPOXUMUYEC https://m.edsoo.ru/00ae
Kuil psj 1156
HaIpsHKEHUN
METaJIJIOB
O6mwme crocoOb!
MOJTyYCHUS
MetannoB. CIIIaBsL. brbmmorexa [IOK
45 https://m.edsoo.ru/00ae
Beruucnenus mo 1156
ypaBHEHUSIM
XUMHYECKUX
peaKuuii, eciiu OAUH
U3 PearcHTOB
COJICPYKUT MPUMECH
Bbubnmoreka IJOK
46 [onsTre o https://m.edsoo.ru/00ae
KOPPO3UHU METAJNIOB 1278
bub6mmoreka [IOK
Ilenounbie https://m.edsoo.ru/00ae
47 METaJLIbl 14b2
OKcuabl U butmmoreka [IOK
48 THJIPOKCHUIBI HATPHS https://m.edsoo.ru/00ae
¥ KaJus 14b2
[llenouH03eMers bub6mmoreka [IOK
49 https://m.edsoo.ru/00ae
HbIC METAJLJIBI - 1508
KaJIbIMH ¥ MarHUi
Baxneidime Bu6mmorexa [JOK
50 COCIUHCHHMS https://m.edsoo.ru/00ae
KaAJIbLUSA 15e8
O600menue n
51 CHCTEMAaTH3ALHI

3HAaHUN



https://m.edsoo.ru/00ae
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JKécTkocTh BONBI U

bubmmoreka [JOK

52 CIOCOOBI €€ https://m.edsoo.ru/00ae
YCTpaHEHUS 1886
IIpakTrueckas
pabota Ne 6 o Teme Bu6smorexa [JOK
53 "YK&cTKoCTh BOJBI U https://m.edsoo.ru/00ae
METOJIBI €€ lae8
ycTpaHeHus"
bubmmoreka [JOK
AmoMuHUI https://m.edsoo.ru/00ae
54 1c64
AwmboTtepHbie bubmoreka [{OK
55 CBOWCTBA OKCHJIA U https://m.edsoo.ru/00ae
THIPOKCHU/IA lco4
butnuorexa LIOK
Kemeso https://m.edsoo.ru/00ae
56 1d86
Oxcunpl,
TUJIPOKCHUJIBI U COJIA bubsmorexa [IOK
57 https://m.edsoo.ru/00ae
xenesa (1) u xenesa 3506
(TI)
O6001meHue u
58 cHucTeMaTu3alus
3HAHUU
ITpakTnueckas
paborta Ne 7.
Pemenne Bbubmnoreka IIOK
59 JKCIIEPUMEHTAb https://m.edsoo.ru/00ae
HBIX 3aJ1a4 110 TeMe 3de8
«Baxneitme
MCETAJJIbI U UX
COCTUHCHHUSDY
60 butmmoreka [IOK

Brrancaenus mo
YpaBHEHUSAM
XUMHYECKHUX
peakiuii, ecau oquH
U3 peareHTOB JIaH B
HU30BITKE UIIN

COZIEPKUT PHUMECH.

https://m.edsoo.ru/00ae
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Brruucnenus
MacCOBOM JIOJIN
BBIXO/JIa TTPOJYKTA

peaxiyu

O0001enue u

61 CHUCTEMaTHU3ALIMS 1
3HAHUU
KonTponbHas
pabota Ned o Teme

62 . 1
«Baxuenmue
METaJLIBI U UX
COCITUHCHHSDY
BemectBa u
MATEpHATBI B bubmmorexa [IOK

63 . 1 https://m.edsoo.ru/00ae
MTOBCEIHEBHOM 350
JKU3HU YeI0BEeKa
XUMUIECKoe bubmuoteka LIOK

64 1 https://m.edsoo.ru/00ae
3arps3HCHUE 4270
OKpY>Karollen cpeibl
Ponb xumuu B
petieHu Bubmmoreka [JOK

65 1 https://m.edsoo.ru/00ae
JKOJIOTHYECKUX 4270
pooieM
PesepBHBI ypOK.
0606 1weHe 1 Bu6nuoreka IJOK

66 1 https://m.edsoo.ru/00ae
CUCTEMAaTH3aIUs 0d0a
3HAHUU
Pe3epBHblii ypok.
OGobweH e 1 Bbubnuoreka [IOK

67 1 https://m.edsoo.ru/00ad
CUCTEeMaTH3aIUs b33c
3HAHUU
PesepBHBI ypoOK.
0606 1weHe 1 Bubnunoreka [IOK

68 1 https://m.edsoo.ru/00ad
CUCTEeMAaTH3aIUs 9¢ch2
3HaHUMI

OBIIEE KOJIMYECTBO 68
YACOB I1O

[TPOT'PAMME
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