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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNbHbIX oprann3anusix Poccuiickoit dexepanuu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAET PACIpPEEIEHUE €ro Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 TIOCIEeI0BaTEIbHOCTh
U3YYEHUS XUMHUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKU y4eOHOTrO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIETr0 00pa30BaHus, a TaKXKe TpeOOBaHMI K pe3yabTaTaM 00Yy4eHUSI XUMHUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTAaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMUEH
IPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIECTB B MPUPOJIE, O MyTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUIIEBOM 1 AKOJIOTUYECKOM 0€30I1acCHOCTH, MPOOIIeM 3JpaBOOXPaHEHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATelNbHOCTH, O3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPOABI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAarloM B JOPMUPOBAHUU
€CTeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLIHXCS;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCUT CBOH BKJaJ B 3KOJOrH4Yeckoe oOpa3zoBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumMuum Ha ypoBHE OCHOBHOrO 00Iero oOpa30BaHUS OPHUEHTHPOBAH HAa OCBOCHHE
00yYaroIKUMUCs CUCTEMbI NEPBOHAYAIBHBIX TMOHATHIA XUMUHU, OCHOB HEOPIraHUYECKON XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuto. CopepiaHHe CKJIQJbIBACTCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUUECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

—aTOMHO-MOJIEKYJIIPHOI'O YUY€HHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

—Ilepuoanueckoro 3akona /1. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

—Y4Y€HHsI O CTPOCHHUH aTOMa U XMMUYECKOH CBS3H;

—IPEJICTAaBICHUN 00 ANEKTPOIUTUUECKON JUCCOLUAIINH BEILIECTB B PaCTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 PUMEHEHHS U MTOJYyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOLLIEHUSI K HAYYHOMY 3HaHUIO U METOJaM M03HaHUs B Hayke. 3yueHune xumMuu
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATENIbHOCTH YEJIOBEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYIbTyphl. 3ajada y4eOHOro mpeaMeTra COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHPOBO33PEHYECKOTO XapakTepa, s3bIKa HayKH, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKuil, B
(GopMHpOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MO3HABATEJILHOM U yueOHO-MCCIIeJOBATENIbCKOM 1A TeIbHOCTH, OCBOCHUH MpaBUil 0€3011acHOrO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue 1eu, Kak:

—(hOopMHpPOBaHNE MHTEUIEKTYaJIbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO pPEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

—HalpaBJIEHHOCTh OOY4YeHHUsT Ha CHCTeMaTHYecKoe NpuOoOIIeHne Oo0ydaroumxes K
CaMOCTOSITENIBHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HaHUS,
(OopMHPYIOLTMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH;

—o0ecreueHne yCIOBUM, CHOCOOCTBYIONIUX MPUOOPETEHHUIO OOYJArOIUMHUCS OTIBITa
pa3HOOOpa3HON JeATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEPCATIbHOE 3HAUEHUE [T PA3JINYHBIX BUAOB JIEATEIbHOCTH;

—(popmupoBanue o01el GyHKINOHATIHHON M €CTECTBEHHO-HAyYHON T'PaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBICHUS OKPYXKAIOIIErOo MHUpA, UCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
ITOBCETHEBHOM KU3HU U TPYJIOBOH JESITEIBHOCTH;

—(hopMHpOBaHKE y 00YyJaIONMXCS TYMAaHUCTUUYECKUX OTHOIICHUH, IIOHMMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpenpbl;



—pa3BUTHE MOTHBAIMH K 00YyUEHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO1iee Ynciio 4acoB, OTBEACHHBIX Il M3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIETo
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YelOBEKa. XMMHs B CUCTeMe HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass (popmyrna. BaneHTHOCTP aTOMOB XHMHYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COEIMHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, MacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMyraM XMMHUYECKHX COCTUHCHHM.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakuuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIEeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJ0M, MpaBWiIaMu paboOThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, M3yYEHHE U onHcaHue (U3NYECKUX CBONCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATIEHHE W KOHJICHCAIIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KMCIIOTOMN) IBJIEHUH, Ha0II0ieHNE
W ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Mmenu (), uszydenme crocoOoB
pas3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pe3ynbTaTOB MPOBEAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUs MAacCChl, CO3JaHuE
MojieIe MOJeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Oxcunel. Ilpumenenue xucnopoga. CrmocoObl TMONyd4eHHUs KUCIOpoJda B Jaboparopuu U
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alIoTporHas MOAM(pHUKAIUS
KHCIIOpO/ia.

TemoBoit A(PekT XUMHUYECKOW peakIHH, TEePMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakiuu. TOMIuMBO: yroib M MeTaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHwe Bojgopona B MPHUPOJE,
buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MonsipHblii 00bEM ra3oB. Pacu€Tsl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHeie u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpoOB B IPHUPOJAE U B JKU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yrorue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoeoOpa3yronue. Homenkiarypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. @undyeckue U XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnueckas CBA3b MEXIYy KJIACCAMH HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpPE/IENICHUE COACpKaHUs KUCIOPOIa B BO3yXe, MOJydeHHE, cCOOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHus TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcuaom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOCHHE 0Opa3lOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuuii HEUTpanu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DJIeMEHTHI, KOTOpPhIE 00Pa3yroT aM()OTEPHBIE OKCHIBI U THUIPOKCHUJIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepUCTHKa XHUMHYECKOIO 3JIEMEHTa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproguyeckoil CUCTEMBI XUMUUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

Crenenp  okucieHuss.  OKHCIMTEIBHO-BOCCTAHOBUTENIBHBIE — peakuuu.  [Ipomeccel
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 HCMOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBbIX IOHATHM, Tak M IOHATHH,
ABJISIOIIMXCSI CHCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHUE BEULIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKON CBA3H. THUNBl KPUCTAIIMYECKHX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYEeCKUX COETUHEHHM, TeHeTh4YecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTaauszaTropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuse. llomatme o XxumuueckoM paBHOBecHH. DakTOpbl, BIMAIOIIME HAa CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHUE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIb30BaHUEM METO0/1a SJICKTPOHHOTO OasiaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHUS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEHa, TOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpoOLEcca JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIICICHHE Tra3a, OOpa3oBaHHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl M MX coeTUHEHUSI

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHUYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHrne U (QU3NYECKHEe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cynbhar-uon. Haxoxaenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO0mass xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, nonydyeHue u npumeHeHne. Coau aMMOHUS, UX (HU3NYECKUE U XMMHUYECKHUE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuil. XuMHU4YECKOe 3arpsi3sHEHUE OKPYXKAIOMEeH Cpeabl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xucnora,
¢du3nyeckue M XUMHYECKHE CBOMcTBa, monydeHue. Vcnosnb3zoBaHue ¢ochaToB B KauyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoiicta. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TJI00ANILHOTO TOTEIUICHHUS KJIMMAaTra, MapHUKOBBIM 3PQeKT. YTolibHas KHUCIOoTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KaK O COECJUHEHMSIX YIJepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX pOJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE O OMOJOTUYECKH BAKHBIX BEIIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemHusi B mpupone. O6mme mnpencrtaBieHuss o6 okcunae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
6€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTepHAIOB B TOBCEJHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (U3NYEeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUJEOMATEpHUaoOB), HaOIIOJeHHWEe Tpouecca OOYyIJIMBaHUS  caxapa TMoja  JieliCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHCIOTHI C MEIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM NPOTHBOras3a, NoJdy4eHHe, coOOUpaHue, paclio3HaBaHUe
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIIICHHOCTH, PELICHUE JKCIIEPUMEHTAIBHBIX 3a1ad 10 Teme «BaxHeniune
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Mertaminueckass CBA3b M METAUIMYECKas KpPUCTAJUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, JFOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupoae. PU3NYECKUE U XUMUYECKHE CBOMCTBA MarHus U KaJblusa. BaxkHelmme coenrnHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHHE B mpupojae. Ouznueckue u XMMHUYECKHUE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpO€HHUE aToOMa, HaXxoXJaeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocras, cpoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3ydeHHE Pe3yJbTaTOB KOPPO3UH META/LUIOB (BO3MOXKHO HCITOJIb30BaHME BHICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMi HAa MOHBI: MarHus, Kajbllvs, aIFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THAPOKCUJIA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/AEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHau3,  CHHTE3,  Kilaccu(uKalus,  MEPHUOAMYHOCTh,  HAONIONEHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsij, MPOBOJAHUKH, TOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, ApixaHue, Ouochepa, IKOCHCTEMa, MHUHEPAIbHBIC YIOOpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJTHBIC pecypehl.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyIbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U  JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALIMN O0yYaOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAalOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMi M paCIIMpPEHHUE ONBITA ACSITEIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpuoTH4YeCKOro BOCIIMTAHUSA:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HayKM B >KM3HU COBPEMEHHOrO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpMAIUEeil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2)rpaaaHCcKOro BOCIIMTAHMSA:

MPEJICTABICHUS. O COI[MAIBHBIX HOpPMax M MpaBHIIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Yy4eOHO-
MCCJIEIOBATEIbCKOM, TBOPUECKON M JPYTUX BUJAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOI
COBMECTHOM JI€ATEIbHOCTU NPHU BBINOJIHEHUU Y4eOHBIX, MO3HABATEIbHBIX 337a4, BBITOJHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B IpoLecce 3TOH yuyeOHOM AedATenbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
MOBE/IEHNE U TOCTYNKH CBOUX TOBapHILEH C MO3UIMKM HPABCTBEHHBIX W IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MTOCJIEICTBUI MIOCTYIIKOB;

3)11eHHOCTH HAYYHOT'O IO3HAHUS:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  pEaKlMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIME OCHOBY JUIS
NMOHMMAHUA  CYUIHOCTH HAyYHOM  KapTUHBl MHpa, MpeJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YeJOBEKa ¢ MPUPOJHOM Cpeoi, 0 posu
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHbIE MOTHBBI, HalpaBJIEHHbIE Ha IOJyYeHHE HOBBIX 3HAHUM MO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHON PabOThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIHCKONU JEATEIPHOCTH, K OCO3HAHHOMY BBIOOPY
HANpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4)popMupOBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3/0pOBbI 00pa3 >KM3HMU, OCO3HAHHE IMOCIEACTBUII W HENPHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTHUECKOMY M3yUeHUI0 Mpodeccril U TpyAa pa3iIudHOro poja, yBaXEHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6)3K0J1I0rM4eCKOr0 BOCTIUTAHUS

IKOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS TPaBUJI OS30MMaCHOTO MOBEACHHS IPU paboTe ¢ BEIICCTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIIGI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUs TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM H IyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMBI JIOTUYCCKOro MBINUICHUA TIpU OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHSIMHU), UCTIOJIH30BaTh MOHSATHUS I OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE PACCYXKICHUS (MHIYKTHUBHBIC, 1€ TyKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKH H3YyYaE€MBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KAueCTBE HWHCTPYMEHTa IMO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CaMOCTOSTEIBHO IPOTHO3UPOBATH €ro
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3INYHbIE METO/IBI U 3aMIPOCHI IPU MOUCKE U 0TOOpe MHPOopMaIK U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpeacTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATH B TMpollecce Y4eOHOH U HCCIen0BaTEIbCKOM
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPENEIATh LENN AEATEIBHOCTH, NIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WM KOPPEKTUPOBATh IPENJIOKEHHBIM alrOpUTM AECWCTBUH NpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



oOydarlomuMucs Hay4yHble 3HAHHUS, YMEHHs M CHOCOObI JeWcTBUM, crenuduyeckue s

OpeIMETHOW 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJsS XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliuy COeAUHEHNUS, pEaKLUU Pa3IOKEHUs], PEAKIUU 3aMEILEHUs, PEeaKuu
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas [0 BellecTBa (IPOLEHTHAsI KOHLIEHTpalKsl) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YpaBHEHUN XMMHYECKUX PEAKIUN;

OTpE/eNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAasi U MOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe MEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTOopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIACCOB, IIOATBEP)KJas  ONHCAaHWE IPUMEpPaMM  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCHUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIEHHE, CHCTEMAaTH3aIUI0, KIacCH(UKAIINIO, BBISIBICHUE MPUYUHHO--
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAaHUS XUMHUYECKOW TIOCYyIOM U J1TabOpaTopHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOPOJA), MPHUTOTOBIICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHUCTIOT C TIOMOIIIbIO MHIUKATOPOB (JIakMmyc, peHondTanenH, METUIIOPaHK U Jpyrue).

K xonmy oOyuenust B 9 kJjiacce mpeIMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble M HEOOpaTHMbIe pPEaKIHH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYEcKas), KpPUCTAJUIMUECKas pEIETKa, KOpPPO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOM peakluu, MpeleibHO JOMyCcTUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJMKY JUISl COCTaBJi€HMsSI (OpMyYJd BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
MeTaJlJIMYecKasi) B HEOPraHMYEeCKUX COCAMHEHHUAX, 3apsii HOHAa MO0 XUMHYECKOH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo ¢opmy Ilepuonndeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTb 0003HAu€HHs, KOTOpbIE HUMEIOTCA B IEPHOJUYECKOW Tabiuie, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, oo1Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIO0AM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpeJenax MalbIX IEPUOIOB U TJIABHBIX NOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENCHEH OKUCICHUS XMMUYECKHIX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMHUYECKHEe CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUMALMU KUCIIOT, IIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJY BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BO3MOKHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opysoBaHUEM, a TakKe MpaBuia oOpalleHUs C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIUSMHU TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJOpUA-, OpoMmuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CUWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M MOHBI HM3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BELIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
AKCIIEPUMEHT (peanbHbBIN u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoauuecTBo yacoB
Ne HaumeHnoBaHue pa3jesnoB u TeM DJieKTpoHHbIE (I (ppoBHIE)
KonrposabHbie IIpakTnueckue
n/n NPOrpaMMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Paznen 1.IlepBoHavanbHble XHMHYECKHE TOHITHS
» Xumust — BakHas 00J1acTh ) - , Bumorexa LOK
. €CTECTBO3HAHUS U MMPAKTUUCCKOH
P https://m.edsoo.ru/7f41837c
JeATEIIBHOCTH YeJIOBEKa
Bubmmoreka IIOK
1.2 B 1 1
SIICCTRA 1 XUMIHCCKHE pearinm ° https://m.edsoo.ru/7f41837c
Hroro mo paznmery 20
Paznen 2.BakHeiinine npeacTaBuTeIM HEOPraHNYECKHUX BeUIeCTB
Bubnmoreka IIOK
21 B .K T
0sayx. Kucziopox. Hotsrie 06 oxcnax 6 https://m.edsoo.ru/7f41837¢c
bubnuoreka I[IOK
2.2 B 1 8 1
OAOPOALHIOIITHE © KHEAOTAX H COIX https://m.edsoo.ru/7f41837c
53 Bona. PactBops!. ITonsTre 00 5 1 1 bubnuorexa IIOK
' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 1 1 Bubmmorexa [IOK
' COE/IMHEHN https://m.edsoo0.ru/7f41837c
HWroro mo pasaeny 30

Pa3nen 3.Ilepuoauyeckuii 3axoH u [epuoanyeckas cucrema xumudeckux 3jaemeHToB . . MenneneeBa. CTpoenune aToMoB.

OKHNCIANTEIHbHO-BOCCTAHOBUTEILHbBIE peaKkuuu

XuMuueckasi CBi3b.

Tlepuoauueckuii 3aKoH U

31 Ilepuonuueckas cucreMa XMMHUYECKHUX 7 Bubmmorexa IIOK
' anementoB JI. . MenneneeBa. Ctpoenue https://m.edsoo.ru/7f41837¢c
aToma
39 Xumuueckas cBs3b. OKUCIUTEIIBHO- 3 1 bubnuorexa IIOK

BOCCTAaHOBUTCIIbHBIC PCAKIIUN

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



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

Bubnunoreka IJOK

Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
p BHOE BOEMS 3 Bubmuoreka IIOK

C3EpBHOC Bpe https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME
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9 KIIACC

KoanuecrBo yacoB DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3aeioB H TeM (uudposbie)
KoHnTpoabHbie IIpakTnuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasnen 1.BemecTBo M XUMHYeCKHE peaKLMU
[ToBTOpenue u yriyOieHne 3HaHUH bubnnorexa [JOK
11 5 1
OCHOBHBIX Pa3fIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 Bubmmorexa [IOK
' peaxuuit https://m.edsoo.ru/7f41a636
DNEKTPOAUTHYECKAS AUCCOLUALIMSL. bubanorexa [TOK
13 8 1 1
XuMHYECKHE PEaKIUK B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo paznmery 17
Pa3gen 2.HemeTaJIbl M MX COCIMHEHUS
21 OOm1ast XapaKTepUCTHKA XUMHUIECKAX 4 1 Bubmorexa [IOK
' anemenToB VIIA-rpymnmst. ["anoreHst https://m.edsoo.ru/7f41a636
06
22| sseviemon VIA rpym. Cepa et ; buGaotexa LIOK
' TPYHIEL L-ep https://m.edso0.ru/7f41a636
COEAMHEHUS
R 7 L | pooox
. JIeMeHTOB V A-TpyIIIbL. T, U UX
Py P https://m.edso0.ru/7f41a636
COCAMHEHUS
y Simzﬂ xoapelliclT:pHcha X;/IIMI/Ie‘Ie(::KI/IX . , , BuGmuorexa LIOK
. MEHTOB -rpynmsl. Y u
7 N Py frepon https://m.edsoo.ru/7f41a636
KPEMHHH M X COCTUHEHUS
Hroro no paszneny 25
Pazgen 3.MeTanibl U HX COeJUHEHUSA
Bbubnuoreka [IOK
3.1 06 i 4
T CROMCTRA METaIlIon https://m.edso0.ru/7f41a636
3.2 Baxneiiie MeTaIbl ¥ KX COCAMHEHUS 16 1 2 Bbubnuoreka [IOK



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

Hroro no pazneny 20
Pazgen 4. Xumus M oKpy:karomas cpeaa
41 Bemecta u marepua. 3 €JI0BEKa 3 Bubmmorexa LIOK
' HHECTRA H MATCPHAIIBL B AHSHI HeioBer https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBHOE Bhe 3 bubanoreka [JOK
BH BpEM
P P https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



https://m.edsoo.ru/7f41a636
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INOYPOYHOE IIJNIAHUPOBAHME 8 KJIACC

KoanuecTBo yacoB

DJieKTpoHHbIe U pPOBbHIE

No Hdara
Tema ypoka Konrpoabnsie | IlpakTHyeckue obpa3zoBare/ibHbIe
n/n Bceero H3yYeHUs!
padoThI padoThI pecypcel
1 IIpenver xumun. Ponb XUMHUM B )KM3HU YEJIOBEKA. 1 bubaunorexa [JOK
Tena u BerecTBa https://m.edsoo.ru/ff0d210c
2 TlonsTre 0 MeToAaX MO3HAHUS B XUMUU 1 bubmorexa LIOK
A https://m.edsoo.ru/ff0d227e
IT 6ota No 1 «IT 3
paTop P patl https://m.edsoo.ru/ff0d23dc
nmabopaTopHEIM 000PYJOBaHUEM)
4 Yucrteie BemecTBa U cMecH. CriocoObl pa3ieeHust 1 bubnunorexa [JOK
cMmecei https://m.edsoo.ru/ff0d26ca
[MpakTyeckas pabora Ne 2 «Paznenenue cmeceit bubnunorexa [JOK
5 . 1
(Ha MpUMepe OYKMCTKU MTOBAPEHHOMN COJN)» https://m.edsoo.ru/ff0d28c8
bubaroreka [TOK
A 1
6 TOMBIH MOTICKY BT https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKUE dJIEMEHTBI. 3HAKH (CUMBOJIBI) 1 bubarorexa [TOK
XUMHYECKHUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEMIECTBA 1 bubmmorexa LIOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE YUEHHE 1 bubmmorexa LIOK
YIVIpHO® ¥4 https://m.edsoo.ru/ff0d2d50
10| Xomacons Gopuyen. Bancommocn arovos . BuGmworera LIOK
pMyJa. https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX DJIEMEHTOB
OtHocuTenbHas aToMHas Macca. OTHOCHUTEIbHAS Bbubaunorexa [IOK
11 1
MOJIEKyJIsipHast Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 70151 XMMHYECKOTO DJIEMEHTA B 1 bubnuoreka [IOK
COEVHEHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo Bemecta. Mosb. MonsipHas macca 1 Bbubaunoreka [TOK



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
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https://m.edsoo.ru/ff0d5230

14 ®duznueckre U XMMUYECKUE SBICHHS. Bbubnnorexa [JOK
XuMudeckas peakiust https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBus MPOTEKaHU XUMHYECKUX bubanorexa [JOK
peakuuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHHsI MacChl BEIIECTB. XMMHUUECKHE bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrranciaeHns koandecTBa, MacChl BEIIECTBA 110 Bbubnnorexa [JOK
YPABHEHUSIM XUMHYECKUX PEaKIInit https://m.edsoo.ru/ff0d5708
18 Knaccudukarms XuMIIecKuX peakiuit Bubmmorexa [IOK
(coemuHEHHS, PA3IOKEHUS, 3aMEIICHUsI, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIM-IHIUKIIONIEIUCT. bubnunorexa [JOK
O6001IeHIe U CHCTEeMATH3AIINS 3HAHUIH https://m.edsoo.ru/ff0d40c4
20 Kontponbnas pabora Nel mo teme «Bemectsa u bubaunorexa [JOK
XUMUYECKHE PEAKIIAI» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMmechk razos. CocTtaB Bo3ayxa. Bubmmorexa [IOK
Kucnopoa — anemeHT u npoctoe BeiectBo. O30H https://m.edsoo.ru/ff0d448e
® .
e | oo oo el o
beaktl » TOPEHHE). https://m.edso0.ru/ff0d4614
oKcuax
93 Croco0bI oTy4eHus KUCIopoaa B JabopaTtopun U bubaunoreka [JOK
MPOMBIIUICHHOCTH. [IpMeHeHre KUCIopoaa https://m.edsoo.ru/ff0d497a
y ze:ﬂozoﬁ S(btl)ee:;OXI/IMI/Ia‘IeC‘jOﬁ pzaljénn, HOHSTHE BuGmuorexa LIOK
TEPMOXUMHUY M YpaBHEHUH, 3K30- U
P P ’ https://m.edsoo.ru/ff0d4790
OHJOTEPMHUYECKUX PEaKIIMIX
25 TommmBo (HedTh, yroiab U MEeTaH). 3arpsA3HEHHE Bu6mmorexa [IOK
BO3/IyXa, CIIOCOOBI €T0 MPEIOTBPAIICHHSI https://m.edsoo.ru/ff0d4c4a
26 [Ipakrrueckas padora Ne 3 o Teme «[losyyenue bubnnorexa [JOK
U cOOMpaHue KUCIOPO/a, U3yUYCHHE er0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
27 Bonopoa — 3neMeHT U IPOCTOE BEIIECTBO. Bbubaunoreka [TOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 Du3HUeCKUe U XUMUYECKUE CBOMCTBA BOJOPOIA. bubnmnorexa [JOK



https://m.edsoo.ru/ff0d5230
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IIpumenenue Bogopoaa

https://m.edsoo.ru/ff0d4dd0

29 IlonsTHE O KHCIIOTAX U COJIIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
bubaunorexa [JOK

30 C 0 §]

MoCcOOBI MTOTyYeHHS BOJIOPO/Ia B TabopaTopuu https://m.edsoo.ru/ff0d4ddo
[Ipaktrueckas padora Ne 4 o Teme «[losyyenue bubnnorexa [JOK
31 .
U cOOMpaHue BOJOPOa, U3YYCHHUE Er0 CBOWCTBY» https://m.edsoo.ru/ff0d4f42
Bbubnnorexa [JOK
32 M i 00BE .3 A
OJIIPHBIH 00BEM ra30B. 3aKOH ABOraapo https://m.edsoo.ru/ff0d542e
B OBé
o | D e e
.. Y Y Belt https://m.edsoo.ru/ff0d55a0
00BEMY
I
peaxtt . https://m.edsoo.ru/ff0d5708
OTHOIIIEHHH I'a30B
35 Dusnyeckre ¥ XUMUYECKHE CBOMCTBA BOIbI Brbmmorexa [1OK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBauuii. [TonsTre 00 MHAUKATOpaX bubmmorexa LIOK
’ A P https://m.edsoo.ru/ff0d59e2
57| nevacomone pacomo. Macoon o BuGmmorera LIOK
m P PBI. A https://m.edsoo.ru/ffod5h40
BEIIIECTBA B PaCTBOPE
II o6ora Ne 5
38 «l?[aIIfITE(TI(CJCBI;Z;}IIIfI): (;ff[BO 011: (:: Zi[MZ eJIEHHON bubmmorexa LIOK
P N . P p ped https://m.edsoo.ru/ff0d5eba
MacCCOBO J0JIeH paCTBOPEHHOTO BEIIECTBAY
39 KonTtponsnas pabora Ne2 mo teme «Kuciopox. Bu6mmorexa [IOK
Bonopox. Bona» https://m.edsoo.ru/ff0d6342
40 OKcHIBI: cOCTaB, KIacCH(UKAINsI, HOMCHKIIATYpPa bubmmorexa LIOK
b ’ s, P https://m.edsoo.ru/ff0d664e
ITonyyenue nu XUMHUYECKUE CBOMCTBA KUCIOTHBIX, Bbubaunorexa [IOK
41
OCHOBHBIX M aM()OTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
42 OcHoOBaHMSI: COCTaB, KaccuuKarys, Bbubnuoreka [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 IlonydyeHue u XMMHYECKUE CBOMCTBA OCHOBAHUI bubmmorexa [IOK
va https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocta accuduka; OMEHKJIaTypa bubmorexa LIOK
HCIIOTHI: TaB, KJIacCu(UKaIus, HOMEHKIIAT
a P https://m.edsoo.ru/ffOdfee2
45 TTonyuenne €CKHE CBOMCTBA KHCJIO bubmotexa IOK
JIYIEHHE ¥ XMMHUYECKHUE CBOMCTBA KMCIIOT
i https://m.edsoo.ru/ffOdfee2
6 Coummu (cpenHre): HOMEHKIIATYPa, CIIOCOOBI Bubmmorexa IIOK
MOJTy4EeHHs, XUMHUUECKHE CBOMCTBA https://m.edsoo0.ru/00ad9474
47 E(iiiTH;;:;(::niﬁ?;ii ga?l. rI{):): Teel:: iOCHOBHHe bubmotexa OK
p A . https://m.edsoo.ru/00ad9b7¢c
KJIACCHI HEOPTAHMYECKUX COCIMHCHUI
48 I'eneTnueckas cBA3b MEXIy KIaccaMi bubnunorexa [JOK
HEOPraHHYECKHUX COCANHCHU https://m.edsoo.ru/00ad9a50
49 O00011IEHNE U CHCTEMATH3ALMS 3HAHUN bubmotexa OK
t H https://m.edsoo.ru/00ad9ch?2
50 KonTtpomsHas padora Ne3 mo teme "OcHOBHEIE Bubmmorexa [IOK
KJTACCHI HEOPTAHHMYECKUX COCNHEHHH" https://m.edsoo.ru/00ad9ela
11
| e e
' Py A https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
11 51 11
53 | cucrewa smmrsconn smeverton 1L, BuGuorera LIOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepronasr TIIIEI, TIOATP YIIIEI bubmmorexa [I0K
PHOIBL, TPYHIEL, HOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atoMoB. COCTaB aTOMHBIX sIIEP. bubanoreka [JOK
H3oToms! https://m.edsoo.ru/00ada342
C i
55 | omewesros Mepmomrmecxost cnorewst .1 BuGmuorera LIOK
PHOA o https://m.edsoo.ru/00adaébc
Menpaeneena
56 XapakTepucTUKa XUMHUIECKOT'0 DJIEMEHTA TI0 €ro bubaunoreka [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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noJiokeHuto B Ilepuoguueckoii cucreme . 1.
Menpeneesa

https://m.edsoo.ru/00ada824

3nauenue [leproauaeckoro 3akoHa I pa3BUTHA

bubaunorexa [JOK

57 Haykd U ipakTukd. J{. V1. MenneneeB — yu€HbIH, 1 https://m.eds0o.ru/00adag6e
Me1aroT U TPpayKTaHuH
58 DNEeKTPOOTPHUIIATEITEHOCTS ATOMOB XHMHUYIECKHUX 1 Bubmmorexa IIOK
2JIEMEHTOB https://m.edsoo.ru/00adaab8
bubaunorexa [JOK
59 " 1
OFHA XHMITICCKast CBASE https://m.edsoo.ru/00adac34
60 KoBanentHas nosipHast XUMHYECKas CBSI3b 1 bubmotexa OK
P https://m.edsoo.ru/00adaab8
61 K B 1 bubanorexa [TOK
OBAJICHTHAS HETOJIIPHAS XHUMHUYCCKas CBSI3b https://m.eds0o.ru/00adaab9
bubamorexa [JOK
2 1
6 Crenen, okucneHis https://m.edsoo.ru/00adae28
63 OKHCIINTENBHO-BOCCTAHOBUATENBHBIE PEAKIIUN 1 bubmotexa HOK
peartt https://m.edso0.ru/00adb076
64 OKHCIIATENN U BOCCTAHOBUTEIHN 1 bubmmorexa [IOK
https://m.edso0.ru/00adb076
65 KontponsHas padora Ned mo teme «CtpoeHue 1 Bubmmorexa [IOK
aroMa. XUMHUYECKAs CBA3bY» https://m.edsoo.ru/00adb486
66 PeseprHBIit ypok. O000IIEHNE U CHCTEMAaTH3AIUS 1 Bubmorexa [IOK
3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001meHe U CHCTeMaTH3a1us 1 Bubnuorexa IIOK
3HAaHUN https://m.edsoo.ru/00ad9ch?2
68 PeseprubIit ypok. OG00ImIeHNe U CHCTEMaTH3AIUs 1 Bu6mmorexa [IOK
3HaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IT1O ITPOTPAMME 68
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9 KIIACC

KoauuecTBo yacoB

DJieKTpoHHbIe U pPOBbHIE

No Hara
Tema ypoka Konrpoasnsie | IIpakTHueckue o0pasoBaTe/bHbIE
n/n Bcero U3y4eHust
padoThI padoThI pecypcel
Ilepuonuueckuii 3akoH. [leproanyeckas
1 cncf)TeMﬂa XUMUYECKUX SHGMZHTjB A1 1 Bubmmorexa LIOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
2 XI/IMI/I‘IeCKiX AJIEMEHTOB TEPBBIX TPEX 1 bubamorexa LIOK
PRRRIP https://m.eds00.ru/00adb6b6
MEPHOIOB

3 Krnaccudukamnus u HOMeHKIaTypa 1 Bubmmorexa [IOK
HEOPraHHYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHYECKON CBA3H U THUIIBI 1 bubanoreka [JOK
KPHUCTATUTHYECKHUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabora Nel o teme

5 «IloBTOpEHUE U yriybiaeHue 3HaHUN 1 1
OCHOBHBIX Pa3JIeNoB Kypca § Kiaccay
Krnaccudukanus XuMHUECKUX pPEeaKInii 1o bubaunoreka [JOK

6 1
Pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XUMUIECKOH PEAKIIHH.

7 [onsarue o FOMI?)l“eHHLIX U TeTe OF:HHBII;I( 1 Bubmmorexa IOK

p https://m.edsoo.ru/00adbe9a
peaKImsIx
[onATHE 0 XUMITYECKOM PAaBHOBECHH.

8 ®akTophbl, BIUSIOLIIE Ha CKOPOCTh 1 Bubmorexa [IOK
XUMHYECKON PEaKINH U MOJI0KECHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PAaBHOBECHS

9 OKHCIHUTENTbHO-BOCCTAHOBHTE. e pea 1 bubamorexa LIOK

KHCJTUTEIIbHO-BOCCTAHOBUTEIILHBI KIUH
peaxtt https://m.edsoo.ru/00adcade

10 Teopus 3J1EKTPOIUTHUECKON TUCCOLMALIMH. 1 Bu6mmorexa [IOK
CustbHBIE U CITa0bIe SIEKTPOITUTHI https://m.edsoo.ru/00adcd68

bu6mmorexa IIOK

11 HonHble ypaBHEHUS peakLuii 1 nbnioteia L1

https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00add448

XHUMHUYECKHE CBOMCTBA KMCJIOT U OCHOBAHMH

12 B CBETE IPEACTABJICHUH 00 Bubmmorexa LIOK
pel . https://m.edsoo.ru/00add5d8
9JIEKTPOIUTUYECKON TUCCOLUALIUU
. XI/ICMZLIZCKZC ciszp“écamz cm:)eﬁ B CBee:eOU Butmorexa LOK
I TaBJICHUH JIEKTPOITUTHICCKON
bed P https://m.edsoo.ru/00add8h2
JIMCCOLIMALIAN
14 ITonsiTue o rugponuse comei Bubmmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O6o0011eHNe U cucTeMaTH3a 3HAHUY BuGamorexa LIOK
HUC W CUCTEMATH3allUs 3HAHUN
B t https://m.edsoo.ru/00addd12
16 [TpakTnueckas pabora Ne 1. «Pemenue bubnunorexa [JOK
IKCIIEPHUMEHTATIBHBIX 38181 https://m.edsoo.ru/00addbfa
K 6ota Ne2
UTHY ST T HaIus.
JIeKEpOI A HHat https://m.edsoo.ru/00addecO
XuUMHUYECKHE PEeaKIMU B PACTBOPax»
18 OO0mast XxapaKTepUCTHKA TaJIOTCHOB. Bubmmorexa [IOK
XuMH4eCcKUe CBOHCTBA Ha MIPUMEPE XJIopa https://m.edsoo.ru/00addfe2
X .C
19| ximnicexne cvoicraa, moayuene brmorera L1OK
- Oy ’ https://m.edsoo.ru/00ade104
pUMEHEHUE
JIYYCHHE COJISTHOM KHCIIOTBI, U HU
. g i https://m.edsoo.ru/00ade348
CBOWCTBY
, B:;HCHVeHeIzﬂ n(()) ypaBlzeH:;m; XI/;MI/I‘I:CKI/IX BuGmuorexa LIOK
ui 1 OJIH U ICHTOB JIaH B
DAL, coim o P A https://m.edsoo.ru/00ade488
N30BITKE
OO6mas xapakTepucTuka 31eMeHToB VIA- bubanoreka [JOK
22
TPYIIIIBI https://m.edsoo.ru/00ade64a
A .
23| Hoxomnne copun o coumumeni bimorera LIOK
5 P f[ https://m.edsoo.ru/00ade64a
npupozae. XuMHUYECKHE CBOUCTBA CEPhI
24 CepoBoziopoJi, cTpocHHE, PU3HYECKUE U Bubmorexa [IOK

XHMHUYCCKHE CBOMCTBA

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



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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OKCI/IHLI CCPBhI. CepHaﬂ KHUCJI0Ta, (bI/ISI/I'{eCKI/Ie

bubaunorexa [JOK

25
U XUMHYECKHE CBOHCTBA, MPUMCHCHHUE https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKINH, JIEKAIIE B OCHOBE

26 MPOMBIIIJICHHOTO CIIO0c00a TOTyYeHHS Bubmmorexa IIOK
CEpHOM KHUCIOTHI. XMUMHIECKOE 3arpsi3HCHHE https://m.edsoo.ru/00adec8a
OKpY KaloIIeH cpebl COSAMHEHUSIMH CEPhI

97 Brrmanciaenne MaccoBO# T0OJIM BBIXO1a Bbubnnorexa [JOK
TPOJIYKTa PEAKIINH https://m.edsoo.ru/00adec8a
OO61ast xapakTepuCcTHKa J1eMeHTOB VA-

28 r anI AF;OT pacn OCTpaHEHHUE B MIPUPOIC bubamorexa LIOK

PYIHB: > pactipoctp '© B TIPHPOAE, https://m.edsoo.ru/00adeea6
(u3HUeCcKre 1 XUMHIECKHE CBOWCTBA
AMMUaK, ero GU3HIECKUe U XUMUUCCKUE bubaunoreka [JOK

29 N
CBOJICTBa, MOTyYCHUE U IPHUMCHEHUE https://m.edsoo.ru/00adf004
I[Ipaxtuueckas padora Ne 3 mo teme

30 «30 THZ e z . a;a 3 r[e TeN; 0 bubamorexa LIOK

JIy4EeHHE aMMU. U3y4YCHHUE eTr
Y i https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3OTHas KHCIOTa, e€ (hru3ndeckue u Bubmmorexa [IOK
XMUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30Banye HUTPATOB U COJIEH aMMOHHMS

32 B Ka4eCTBE MUHEPAIBHBIX YI0OpEHHIA. Bubmorexa [IOK
XuMHUYECKOe 3arpsi3HEHHE OKPYIKAIOIIEH https://m.edsoo.ru/00adf518
Cpezbl COeANHEHUSIMA a30Ta
o .0 \Y

o | sk ook oo

o https://m.edso0.ru/00adf68a
CBOMCTBA, MOIy4EHHE
Hcnons3osanue pocdaro a4ecTBe

34 HOMBSOBAMH (1)6 Gar UB];K eete bubnnorexa [JOK

MHUHEPAIBHBIX YA0OpEeHU. 3arpsi3HeHne

PEILILIE Y0BP P https://m.edsoo.ru/00adfc20
NPUPOJHOM cpenibl pocdaramu
Yraepon, pacnpocTpaHeHHe B IPUPOJIE, bubanoreka [JOK

35 .

(bu3HUECKre ¥ XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux Gpusnyeckue u
HBLYTIIEP HU ¢ bubnmnorexa [JOK
36 XAMHYECKHE CBOWCTBA. DKOJIOTHYECKHE

poOJIEMBI, CBA3aHHBIE C OKCHIOM yTJIepoa

https://m.edsoo.ru/00adfebe
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(v

37 VYrosbHas KUCTIOTA U €€ COHI Brbmmorexa [IOK
https://m.edsoo.ru/00ae006¢c
1T 6ota Ne 4
JTydeHHUE YTIIEKHCIIOTO ra3a.
Vi Y " https://m.edsoo.ru/00ae027e
KauectBeHnHas peakuus Ha KapOOHAT-HOH
39 IlepBoHauanbHBIC TOHATHS 00 OPraHUYCCKUX bubanorexa [JOK
BEIIIECTBAX KaK O COCMHCHUSIX YIIIepoia https://m.edso00.ru/00ae054e
40 Kpemuuii u ero coeiMHeHUS Bubmmorexa [1OK
P A https://m.edsoo.ru/00ae080a
1T 6ota Ne 5. P
o | e rene
P N 8 https://m.edsoo.ru/00ae0bf2
«BaxHeWme HeMeTauTbl M UX COCAMHCHHS
42 KontponsHas pabora Ne3 mo teme Bubmmorexa [IOK
«Baxkgelne HeMeTaJuIbl U UX COCIUHEHU» https://m.edsoo.ru/00ae0el18
OO61mas xapakTepUCTHKA XUMUYECKUX
43 3JIEMEHTOB — MeTaJUIoB. MeTanyeckas bubaunoreka [JOK
CBSI3b M METAJUINYECKAsT KPUCTAIUTHYECKAsT https://m.edso00.ru/00ae103e
peméTka. OU3MYECKUE CBOMCTBA METAIIIOB
X 7 .
» amginqicme CBe(LiCTVBa MeTaannm:K - BuGmuorexa LIOK
JIEKTPOXUMHUYUECKHH PSII HATPSHKEHUH
P PAR Hanp https://m.edso0.ru/00ae1156
METaJIJIOB
OO6mue crocoObl MOTYyYEHUS] METALIOB.
CriaBbl. BeranciieHust o ypaBHEHUAM Bubnuorexa IIOK
45 .
XUMHUYIECKHUX PEaKInii, eCITH OJIMH U3 https://m.edsoo.ru/00ae1156
pearcHTOB COACPIKUT MPUMECH
46 TlonsTHe 0 KOPPO3UU METAIIIOB Brbmmorexa [IOK
PP https://m.edsoo.ru/00ae1278
Bbubaunorexa [IOK
47
[l{enousie MeTaLIb https://m.edsoo0.ru/00ae14b2
bu6. OK
48 OKCHIIBI ¥ TUIPOKCHUIBI HATPUS ¥ KAJIHS Hoamorexa I

https://m.edsoo.ru/00ael14b2
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HleJ'IOLIHO3eMeJ'ILHLIe METaJIbl — KaJIbLIHUHI U

bubaunorexa [JOK

49
MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiinime coeIMHEHHS KaIbIUs bubmmorexa [IOK
A : https://m.edsoo.ru/00ae15e8
51 O060011IeHNEe U CHCTEMATH3ALNS 3HAHUIH
52 JKECTKOCTEL BOABI U CITOCOOEI €€ yCTpaHEHHUS bubmorexa LIOK
A yerp https://m.edso0.ru/00ae1886
53 [Ipaktrueckas padora Ne 6 o Teme bubnnorexa [JOK
"XEcTKOCTh BOABI M METOMIBI €€ yCTpaHeHHS" https://m.edsoo.ru/00aelae8
54 J— bubaunorexka [JOK
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOMCTBA OKCHAA U Bubmmorexa [IOK
THIPOKCHA https://m.edsoo.ru/00aelc64
bubamorexa [TOK
56 K
e1eso https://m.edsoo.ru/00ae1d86
57 Oxkcunipl, THAPOKCHIIBI U conn xkene3a (1) u bubnuorexa [TOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001eHNE U CUCTEMATHU3ALN 3HAHNUHA
- g{[;aimqe:m;l pa60Ta; i\fga7. ij:H:e BuGmiorexa LIOK
IIEPUMEHTAIBHBIX 4 [10 TEM
p N . A https://m.edsoo.ru/00ae3de8
«Bakneiye MeTajljIbl U UX COEIUHEHHSI
BrrurciieHus mo ypaBHECHUSIM XHMAYECKHX
o p:gKHI;I{Z, ecmz ;)/:[:I}; u3 peare}éZOB 1aH B BuGuorexa LIOK
HU30BITKE WIIN WAT IPUMECH.
Aep N p https://m.edsoo0.ru/00ael1750
BrrunciieHuss MacCOBOM JI0JIM BBIXO/1A
MPOAYKTA PeaKIuu
61 O060011IeHNe U CHCTEMATH3ALNS 3HAHUIT
62 KonrponbsHas padora Ned4 o teme
«BaxaeHmme MeTalibl M UX COCTUHCHUS
63 BeuiectBa u Matepualbl B IOBCEJHEBHOM Bbubaunorexa [JOK
JKM3HH 4eJIOBEKA https://m.edsoo0.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHNE OKPYKAIOIICH bubamoreka [JOK
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cpensl https://m.edsoo0.ru/00ae4270
65 Ponb XuMuUM B pemIeHUH 3KOIOTHYECKIX 1 Bubmmorexa IIOK

npobiiem https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001meHne u 1 bubanorexa [JOK

CHCTEMATU3ALUA 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O6001meHne u 1 bubnnorexa [JOK

CHCTEMATHU3ALUA 3HAHUI https://m.edsoo.ru/00adb33c
68 PeseprubIit ypok. O600meHne n 1 Bubmmorexa IIOK

CHCTeMaTH3aLMsl 3HAHUIT https://m.edso0.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68
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