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HHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1o XMMHHM Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa30BaHUSI COCTaBIiEHAa B COOTBETCTBUU C
TpeboBanusiMu DenepalibHOTO TOCYJAPCTBEHHOIO 00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTO OOIIEro
oOpa3oBaHMs, YTBEpXKICHHOTO IpuKkazoM MmuHnpocsBemeHnus Poccum ot 31.05.2021 r. Ne287, a Ttaxxke
denepanbHON 00pa30BaTENBLHON MPOTrPAMMBI OCHOBHOTO OOIIEro 00pa30BaHUs, YTBEPKIACHHOU MPUKA30M
Munnpocsenienust Poccun ot 18.05.2023 1. Ne370., a Takxke Ha ocHOBe (penepanbHOi paboueit mporpaMMel
BOCIUTAHMSI M C Y4ETOM KOHIEMIMM MpernofaBaHusl y4eOHOro npeamera «XuMus» B 00pa3oBaTeIbHbBIX
opranm3anusax Poccuiickoit denepanuu.

[TporpamMma mo xumMuu NaéT MpeEACTaBICHUWE O LENIX, OOIIel cTpareruu OO0y4YeHHs, BOCITUTAHUS H
pa3BUTHA OOYYAMOIIUXCS CPEACTBAMH YYEOHOTO TpPEAMETa, YCTAaHABIMBACT O05A3aTEIbHOE MPEAMETHOE
coJiep’KaHue, MpeAycCMaTpUBAeT paclpelelieHne ero Mo KiaccaM U CTPYKTYpUpOBaHUE MO pasienaM u
TeMaM TMpOrpaMMbl IO XHUMHH, OIpeaeseT KOJIMYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTHUKH
coJiepKaHUsl, PEKOMEHAYEMYIO TIOCJIEIOBATEIBPHOCTh M3YyUYEHUS XUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKHA Y4eOHOTO IIpoIlecca, BO3PACTHBIX OCOOCHHOCTEH O0OydJaromuxcs,
OTpesieNisieT BO3MOXKHOCTU MpeaMeTa il peaju3aluu TpeOOBaHUW K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
o0pa3oBaTeNnbHON MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TpeOOBaHUU K
pesyibpTaTaM O00y4YeHHs XMMHH Ha YpPOBHE II€JIe W3Y4YeHHsl MpeaMeTa W OCHOBHBIX BHUJOB Yy4eOHO-
MO03HABATEIBHON JESTEILHOCTH 00YUYaIOIIEroCs 0 OCBOCHUIO yU4EOHOTO COIEPIKAHMSL.

3HaHMEe XHMHH CIY)KUT OCHOBOH [uisi (OpMHpOBaHHS MHUPOBO33PEHUS OOydarolerocs, €ero
MPEJICTABJICHU O MaTepHalbHOM E€IUHCTBE MHpa, BAXKHYI pOIb UTpaloT ¢GopMUpYyeMble XHUMHEH
MPEACTABJICHUS O B3aHMMOIIPEBPAIICHUSX YHEPTUU U 00 IBOJIIOIIMU BEIIECTB B MPHUPOE, O MYTAX PEIICHUS
JI00ANBHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, YHEPreTUYECKOM, MUIIEBOU U
HKOJIOTHUECKO# 06e30MmacHOCTH, MPoOIeM 3paBOOXPAHEHHUS.

N3yuyenue xumuu:

CIOCOOCTBYET peain3allii BO3MOXKHOCTEH JIJIsi cCaMOPa3BUTHS U (POPMUPOBAHUS KYJIbTYpPhl JUYHOCTH,
e€ o0mielt 1 QyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHHUE MBIIIUICHHS U TBOPUECKUX CIIOCOOHOCTEH 00yJaroIINXCsl, HABBIKOB MX
CaMOCTOSITENILHOM ~ y4eOHOM  JIeATENbHOCTH, OKCIIEPUMEHTAIbHBIX M HCCIENOBATENIbCKUX YMEHHUI,
HEO0OXOTUMBIX KaK B MOBCETHEBHOM JKU3HH, TaK U B IPOGECCHOHATHLHON JesITEeNbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYIHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO B3IJIsA/a Ha
€AMHCTBO TIPUPOJLI W YEJIOBEKA, SIBISAETCS OTBETCTBEHHBIM JTarioM B (OPMHUPOBAHMHM E€CTECTBEHHO--
HAyYHOU IPaMOTHOCTH O0yUaIONTNXCS;

croco6cTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOINEHHUS K €CTECTBEHHO--HAYYHBIM 3HAaHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTMYECKOE 00pa30oBaHUe 00y4arOIINXCs.

JlanHble HampaBlieHUs] B OOYYEHHHM XUMHUU OOECTICUMBAIOTCS CIEIM(PUKON COACpKAHUA YIeOHOTO
mpeaMeTa, KOTOPBIN SIBISETCS MEeIarorH4eckd aJaliTHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKHU XMMHH Ha
onpeneEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS OPHEHTHUPOBAH HA OCBOCHHE
00y4aloIUMUCS CUCTEMBI NIEPBOHAYAIIbHBIX TOHATUN XUMUHU, OCHOB HEOPTaHUYECKON XUMHHU U HEKOTOPBIX
OTJIETIbHBIX 3HAYUMBIX TIOHSITHI OPraHNYEeCKON XUMUH.

CtpykTypa coaepKaHusi MPOTrPaMMEBI [0 XUMHH COPMUPOBAHA HA OCHOBE CHCTEMHOTO TOIX0/a K €
uzydueHuto. CojepaHue CKIAAbIBA€TCS M3 CHCTEMbI MOHATHI O XMMHUYECKOM JJIEMEHTE M BEUIECTBE U
CUCTEMBI MOHATUH O XUMHUYecKoW peakuuu. OOe 3TH CHUCTEMbl CTPYKTYPHO OPraHHU30BAHBI 10 MPUHIUITY
MOCJIEI0BATEIBLHOTO PA3BUTHSI 3HAHUI Ha OCHOBE TEOPETUUECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHUSI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;



— Ilepuoanueckoro 3akona /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOEHUH aTOMa U XMMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 AIIEKTPOIUTUIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernuecknue 3HaHUSA PacCMATPUBAIOTCS HA OCHOBE 3MIIMPUYECKH IMOJTYYEHHBIX U OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K APYroMy, BBIMOJIHAS (YHKIIUN OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXHOCTEM IPAKTUYECKOIO0 NPUMEHEHUS M IOJy4CHHs
U3Y4aEeMbIX BEILLECTB.

OcBoeHne mporpaMmbl MO XUMHH CIIOCOOCTBYET (HDOPMUPOBAHHMIO TPEACTABICHUS O XHUMHYECKON
COCTABJISIFOLIEH HAay4YHOM KapTHHBI MHpaA B JIOTMKE €€ CHUCTEMHOW INPUPOJIbI, IEHHOCTHOIO OTHOLICHUS K
Hay4HOMY 3HAHHUIO U METOJaM IMO3HaHUs B Hayke. M3yuyeHne XMMUU IPOUCXOUT C MPUBJICYEHUEM 3HAHUU
U3 paHee U3YyYCHHBIX y4eOHBIX mpeameToB: «Oxpyxkaronmii Mupy, «buonorus. 5—7 knacce» u «Pusnka. 7
KJIace».

[Tpu m3yuyeHUn XUMHUU MPOUCXOIUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUECKOW NEATEIbHOCTU YEJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOW KyJbTYpHI. 3a7a4a y4eOHOTO MpeMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI XUMUYECKUX 3HAHUM
— BaXHEHMMX (AKTOB, TOHATHH, 3aKOHOB M TEOPETUYECKUX IOJOKEHHM, ITOCTYIHBIX 0000IeHUH
MHPOBO33PEHYECKOTO XapaKTepa, s3blka HAyKd, B MPUOOIIEHWM K HAYYHBIM METOAAaM IIO3HAHUS NpU
M3YYEHHUU BEUIECTB U XMMHUECKUX peakiuii, B (POPMUPOBAHUU U PA3BUTHU MO3HABATENILHBIX YMEHHUH U HX
NPUMEHEHUH B y4eOHO-ITO3HABATENbHON M y4eOHO-HCCIIEIOBATEILCKON NIEATENTbHOCTH, OCBOCHHH IPABHI
0e30macHOT0 0OpaIeHus ¢ BEIIEeCTBAMH B IOBCEIHEBHOM JKU3HU.

[Ipy m3yyeHMM XUMHM Ha YpOBHE OCHOBHOTO 00ILero o0pa3oBaHMs Ba)KHOE 3HAUE€HUE MPHOOpenu
TaKue 1eNH, Kak:

— (opmupoBaHHE UWHTEIEKTYaJbHO PAa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJHUYECTBY, CaMOCTOSITEIbHOMY MPUHSATUIO pELIeHUH, CIOCOOHOM ananTupoBaTtbcs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HaIlpaBJIEHHOCTh OOYYEHUsS Ha CUCTEMaTHYeCKoe MPUOOIIeHNEe 00yUaroImuXcs K CaMOCTOSTEIbHON
MO3HABATENBHON JEeSATeNbHOCTH, HayYHBIM METOJaM MO3HaHUs, (HOPMUPYIOIIMM MOTHBAIUIO U pPa3BUTHE
CITOCOOHOCTEH K XHMUU;

— obOecrieueHne yCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETCHUIO 00YYAIOMMHUCS OIBITa PA3HOOOpa3HOM
NeSITeIbHOCTH, MO3HAHUSI U CaMOIIO3HAHUSA, KIHOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLIWH), MUMEIOIINX
YHHUBEPCAIbHOE 3HAYEHHE JUIsl Pa3JIMYHbIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue o6mEell (QyHKIIMOHAIBHOM W €CTeCTBEHHO-HAYYHOM TI'PaMOTHOCTH, B TOM 4YHCIE
YMEHHUI OOBSCHATH U OLEHUBATh SIBJICHUS OKPY)KAIOIIETO0 MHpA, UCIOJIb3YSl 3HAHUS U OIBIT, MOJTYyYEHHbIE
IpU W3YYEHUHM XHUMHUHU, MPUMEHATh HUX TPHU pEIIeHWH MpoOdjieM B IMOBCEIHEBHOM JXKHU3HM U TPYIOBOMH
JESTENBHOCTH;

— (QopmupoBaHue Yy OOydYalmUXcid T'yMaHUCTHYECKUX OTHOIIEHUM, NOHUMaHHUA LEHHOCTH
XUMHAYECKUX 3HAHUU JUIs BBIPAOOTKH SKOJIOTMUYECKH I1e1eCOO0pa3HOro MOBeJAeHHUS B OBITY W TPYIOBOM
NeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHUBAIMH K 00Y4YEHHUIO, CTIOCOOHOCTENW K CAMOKOHTPOJIIO U CAMOBOCITMTAHUIO HA OCHOBE
yCBOEHHsSI  OOIIEYEeNOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mTpodwmis u
HaNpPaBJICHHOCTH JaJIbHEHIIEr0 O0yYeHHUS.

OO1iee yncno 4acoB, OTBEIEHHBIX Ul U3YyYEHHS] XMMHUU Ha YPOBHE OCHOBHOT'O 00111er0o 00pa3zoBaHus,
cocrapsieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflen0), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ieneHus: cMeceil.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass (popmyrna. BaneHTHOCTP aTOMOB XHMHYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BenecTBa. Pacu€rel o opMmynamMm XUMHUYIECKUX COSTUHEHUH.

dusnueckue M XUMHUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKh. 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, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIt01eHue
W ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOPHUAOM Oapus, paznoxkenue ruapokcunaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwme crmocoOoB
pas3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHON coju, HAONIOACHUE U ONHCAHHE
pe3ynbTaTOB MPOBEAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUs MAacCChl, CO3JaHuE
MojieIe MOJeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3Je€MEHT W IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Oxcunel. Ilpumenenue xkucnopoma. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alIoTporHas MOAM(pHUKAIUS
KHCIIOpO/ia.

TemnoBoit A(}PekT XUMHUYECKONW pEeaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeETaH. 3arps3HEHUE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpoctoe BemiecTBO. HaxoxkneHue Bojopoaa B IPUPOJE,
buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHeie u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTtBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arps3HeHUE NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHe U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyueHnne okcuioB.

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

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kuciot. @usndeckue U XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

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

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OIUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHNE OOpPa3I[0OB HEOPTaHMUECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuuii HEUTpalIu3alnu, MOJIYYEHUE HEPACTBOPHUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
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. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucremMa 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 JIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

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



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. 1. Mennenees — y4€HbIl U IPaKJaHUH.

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

Crenenp  okucieHus.  OKHMCIUTENbHO--BOCCTAHOBUTENBHBIE — peakuuu. IIpomeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, peaKLUU Pa3JI0KEHNs], COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAyYHBIX IOHATUH, TaKk U IOHSATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJA, H30TOIIbI,
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 HM3MEHEHHU CBOMCTB XUMHYECKHX
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 XUMUYECKOM CBA3M. THNBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuse. lloHATme o0 XuMH4YecKOM paBHOBecuU. @DakTOphl, BIUAOIME HA CKOPOCThb
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMU, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. COocCTaBlI€HHE YPABHEHHMHM OKHCIUTEIbHO--BOCCTAaHOBUTEIBHBIX
peaxkuil ¢ UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOI0 OajaHca.

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

Peakumu noHHoro oOMeHa. YCIIOBHS NMPOTEKaHUs peakuil HOHHOTO OOMEHa, MOJHBIC 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 IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUIMUYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLiecca AMCCOLUALUN
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WDLIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
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 okucieHus. CTpoeHne M (Qu3nMyecKkue CBOWCTBA IPOCTHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHUYECKHE CBOWCTBA
(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 peakiius Ha cyibdaTr-uoH. Haxoxaenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETMCHH OKHUCICHHS. A30T, pacIpoCTpaHEHHEe B Tpupone, (Qundeckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuusi HA MOHbI aMMOHUS. A30THasi KUCJIOTA, €€ TMOJy4YeHHUe,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. Mcmonb3oBanue QocdatoB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopbuus. Kpyrosopor yriepoja B mpupose.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TJI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIH 3P QekT. YronbHas KUCIOTa U €€
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 COECIMHEHUSX yIriepoja
(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. [[OHATHE 0 OMOIOTMYECKH BaXKHBIX BEIICCTBAX:
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 kpemMHusi B mnpupoje. OOume mnpencrasieHus o6 okcune kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolue (pU3NYecKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB U MX COEAMHEHHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, H3yY€HHE XUMHUUYECKUX CBOIMCTB pa30aBlIeHHON cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YA0OpEHMUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI C MeJbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUuE
U U3y4YEeHUE CBOMCTB YIJIEKHCIIOTO ra3a, pPOBEJCHHE KAaYeCTBEHHBIX PEaklMi Ha KapOoOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJIJIbl U UX COCIUHEHUS.



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. Meramnueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[[{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 U TUAPOKCUIBI HATpUsl 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
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus W Kajbuud. BaxxkHelmue coeauHeHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBOMCTBA
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. Okeuapl, Tuapokcuabl U coim skeneza (1) u sxemesa (I1l), ux cocras, cBoiicTBa U
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KaJbIMs U HATPHUSI C BOJOM (BO3MOXKHO MCITOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblvs, aJIIOMUHUSA, IMHKA, kene3a (1) 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 THUIPOKCU/IA IIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
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 |
OTPABJICHHSIX.

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 OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTEe3a, 3aKOH, TEOpH,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJHJI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTAUIMYECKAs PpEHIETKA, CIUIaBbl, (U3MUYCCKUE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpaIbl, TOPHBIE TMOPOJBI, IOJC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOIO o00Imiero oOpa3oBaHus
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMAaMM HOBEJCHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMsI, CAMOPA3BUTHS U COLIMAIM3ALMN O0yYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIBHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIaJIETh JOCTOBEPHON MH(OpManueil o mepefoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOI,
y4eOHO-HUCCIIEIOBATEIbCKOM, TBOPUECKOW W JPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW AesaTenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHS O  BELIECTBE UM  XHMHUYECKOH  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHWMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOIAHON CPEoid, O pOJH
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBJIEHHbIE Ha IOJyYeHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
MHQPOPMAIIMOHHON M YNTATEINBCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITETIHHON PaOOTHI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camM0o00pa30BaHUIO0, IPOCKTHON M HCCIEN0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HANpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 3J0pPOBbIM 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HENPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



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

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTHUECKOMY M3yUEHUIO Mpodeccuil U Tpya pa3IudyHoOro poja, yBaXeHHe K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCuoHaIbHOM N1eATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHHE IICHHOCTH COOJIFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YIPOXKAOIMKUX 3JOPOBbIO U Y KU3HU JIIOIIGP'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIOOATLHOTO XapaKTepa dKOJIOTHYESCKUX MPOOJIeM M IyTeH WX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA q)OpMI/IpOBaHI/IfI
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCMOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (JOPMUPOBATH MPECTABICHUE 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 YHHMBEPCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMBI JIOTUYCCKOro MBINUICHUA TIpU OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCTIONH30BATh MOHSATUS ISl OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUYINHHO-CIICACTBCHHBIC CBA3U
MEXy O0BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHBIE, 1eTyKTHBHEIE,
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 (CUMBOI DJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaEMBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIISATH O6H_II/IC 3aKOHOMCPHOCTH, IMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBarenLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI JUIsI (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpOBaTH OOOOLICHHS W BBIBOJBI IO pe3yabTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HbIX HCTOUHUKOB (HAYYHO-TIONYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3INdHble METOJIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHGOpPMAIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOAUMBIX /ISl BBIIIOJIHEHUS YU€OHBIX U I03HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (OopMy MpeacTaBieHUsS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
NeSITeIbHOCTH HH(OPMALIMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUpPOBaTb CBOM MPEUIOKEHUS OTHOCUTENIBHO BBINOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHl 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 HMHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPENENATh LIEIU ACITEIbHOCTH, IIJIAHUPOBATh, OCYLECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATH IPEIIOKEHHBIA aJITOPUTM JEHCTBUM Npu
BBIIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJaHUI.

MNPEJIMETHBIE PE3YJIbTATHBI

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



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xoHuy oOyuenus B 8 kJiacce nmpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTh y OOYUAIOIIUXCS YMEHHUI:

® DACKPBIBATH CMBICII OCHOBHBIX XMMMYECKHX MOHSATHHA: aTOM, MOJIEKYJAd, XUMHYECKUI
JJIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpHas Macca, MaccoBass JA0JI XUMHYECKOIo
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYEeCKas peaKiusi, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs! KOHLIEHTpalUsl) B pacCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATHH W TPUMEHSTH 3TH
MIOHSATHS TIPH ONIMCAaHUH BEUIECTB U MX MPEBPAIICHUNH;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHKY [UIS COCTaBJeHHs (OpMyNl BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OIIPENIENSITh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

epackpsiBaTh cMbici llepnoanueckoro 3axona JI. M. MenneneeBa: neMOHCTpHUpOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;

®ONUCHIBATh M XapakTepu3oBaTh TalOiuuHyro Qopmy Ilepuoanueckoit cucremsl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe MEPHOABI, COOTHOCHUTH
o0o3Ha4YeHus1, KOTopble UMeroTcsl B Tabnuue «lleprognueckasl cucteMa XUMHYECKHX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

e KJlaccU(pUIMPOBAaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMYECKHE BELIECTBA, XMUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

e XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3IUYHBIX
KJIAaCCOB, IOATBEpXKJas  ONMCAHWE IPUMEPAMU  MOJIEKYJISPHBIX  ypaBHEHMH
COOTBETCTBYIOINX XMMUYECKUX PEaKIIHii;

® [I[POrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAaHUS XUMUYECKHX MPEBPALICHUN B PAa3IMUHBIX YCIOBHSIX;

® BEIUUCIIATE OTHOCHUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peaKInm;



® [IPUMEHATh OCHOBHBIC OIEPALMM MBICIMTEIBHON NEATEIIBHOCTH — AHAJIW3 U CUHTE3,
cpaBHEHHE, 0000IIeHNe, CUCTEMAaTH3alHI0, KJIacCU(DUKALMIO, BBIABICHUE INPUYMHHO-
-CJICICTBEHHBIX CBA3€H — I U3Y4YCHMsI CBOMCTB BEIECTB U XMMHUYECKUX PEAKLUH,
€CTeCTBEHHO-HAYYHBIE = METOABl  TO3HAaHUS  —  HAONIOJACHHME,  HM3MEpEeHHeE,
MOJICJIMPOBAHHE, SIKCIIEPUMEHT (peaslbHbIi U MBICICHHBII);

eCJIe[IOBaTh TNPaBWIaM TMOJb30BaHMUA XHMHUYECKOH TIOCYIOoW U  J1abOpaTOpHBIM
o0opyOBaHUEM, a TaKXe IpaBUiIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBUM C
MHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JJA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJIyYCHHIO
U coOMpaHuIo0 Tra3000pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILLECTBA, IUIAHUPOBATH
U IIPOBOJMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAaHUIO PAaCTBOPOB ILEIOUYEH U
KHCJIOT C HOMOILBIO UHIMKATOPOB (JIaKMyc, (peHON(TaTenH, METUIOPAHXK U APYTrHe).

K konny oOyueHus B 9 kiacce NpeaMETHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

® DaCKpBIBAaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHATHM: XMMHYECKUH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
JEKTPOOTPULIATENBHOCTD, CTENEHb OKUCICHMS, XUMUYECKas PEaKUus, XMUMHUYECKas
CBSI3b, TEIUIOBON 3((EeKT peakuuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOp, JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBbIE pPEaAKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE ~ PEaKIUH,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYEcKas), KpPUCTAJUIMUECKas pEIETKa, KOpPPO3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XUMHWYECKOM pEaKIuH, IPEeeNbHO JOIyCTUMAs
xoHuentpauus [I/IK BemecTsa;

® UIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATUH M TPHUMEHATh OTHU
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

® [ICIIOJIB30BATh XHMMUYECKYIO CHUMBOJIMKY [UIsl COCTaBJeHHS (OpMyNT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUN;

® OIIPEACIIATH BaJICHTHOCTD U CTENIEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B COCUHEHUAX
pa3IMYHOIO COCTaBa, IPUHAIIEKHOCTh BEIIECTB K ONPENEIEHHOMY  KIAacCy
coequHEHUN 1o ¢opMynaaMm, BUJ XHUMHUYECKOH CBA3M (KOBAJIEHTHAs, HWOHHAas,
METaJIJIMYecKasl) B HEOPraHMYEeCKUX COEAMHEHUSX, 3apsii HMOHA 10 XUMHYECKOU
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA,

e packpbiBaTh cMbIc Ilepuoanueckoro 3akona [I. 1. MenaeneeBa u 1€EMOHCTPUPOBATH €TI0
NOHMMAaHMEe: ONKMCHIBATh M XapaKTepu3oBaTh Tabauunyo ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAMYECKON Tabnuue, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENICHUE UX 110 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB JJIEMEHTOB M HX
COCIMHEHUH B IIpeesiax MajblX IEPUOAOB U TJIABHBIX IOATPYIII ¢ YY4ETOM CTPOCHUS
UX aTOMOB;



e K1accu(hUIMpPOBaTh XUMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);

e XapakTepu3oBaTh (ONUCHIBATh) OOIIME U crHeun(pUYecKkue XUMHUYECKHEe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

® COCTaBJIATh YPABHEHMsI DJIEKTPOIUTHUUECKON AMCCOLMALMM KHUCIOT, ILIEJoYell U coiieH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BellecTBaMU
pa3INYHbIX KIIACCOB;

® DACKpBIBATh CYHIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEaKLni;

® [[POrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHs, BO3MOKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

® BHEIUUCIIATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJTF0 XMMHAYECKOTO AJIEMEHTa 110 (hopMysie COeTUHEHNsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

ecoOMIOIaTh  MpaBHWJA TIOJB30BAHUS XUMHUYECKOW TOCYAOH ©  J1TaOOpaTOPHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMU 10 BBIIOJHEHHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYCHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

® [IPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PAa3JIMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IMYTEM XJIOpPHA-, OpoMmHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, Cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbI AMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;

® IPUMEHATh OCHOBHBIE OIEpaIlMM MBICIUTENIbHON AESTeNbHOCTH — aHallu3 M CUHTES,
cpaBHeHHE, O0O0OOIIEeHHEe, CHCTEMAaTU3alMIO, BBIABICHUE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJEHUEe, W3MEPEHHEe, MOJEIMPOBAHUE,
SKCIIEPUMEHT (peabHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KIIACC

Ne

HaumenoBaHue pa3jiesioB u

KoanuecTBo 4acoB

KoHTpoJibHbIE

IIpakTH4eckue

JaekTpoHHbIe (HU(pPOBHIE)

n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pasnean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
NPaKTHYECKOHN JIESITeTbHOCTH https://m.edso0.ru/7f41837c
YyeJIoBeKa
19 BemecTBa 1 xuMudeckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiine npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoa. [lonsitue 5 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopona.Ilonstue o kucinorax 3 1 bu6nmoreka [JOK
U COJIAX https://m.edsoo0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBaHHUAX https://m.edsoo0.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bu6mmorexa [IOK
HEOPraHUYECKUX COSTUHEHUIT https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumunueckas cBsi3b. OKHCJIUTEIbLHO-BOCCTAHOBUTE/IbHbIE pPe€aKIuu



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

[lepuonuueckuii 3aK0H U
[Tepuonnueckas cucrema

bu6mmoreka [IOK
3.1 XUMHYECKHX daeMeHToB Jl. W. 7 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aroMa
o | e 8
' https://m.edso0.ru/7f41837¢c
BOCCTAHOBHUTEIIBHBIC PEAKIIUU
Hroro o pasznein 15 bubmmorexa [IOK
pasacIy https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
P p https://m.edsoo0.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne /it P Konrtpoabnsie | Ilpakruueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcsl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakul
[ToBTOpEeHME U yriyOeHne 3HAHUH bubnuotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JieNioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubmuoreka [IOK
' XUMHUYECKUE PEaKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bu6muoreka [JOK
' anemeHTOB VIIA-rpynmebl. ["anorens https://m.edsoo.ru/7f41a636
vy | e 6
' PYHIHL 2-€P https://m.edsoo.ru/7f41a636
COETMHEHUS
23| snowomoniaspym, Ao goobop s | 7 1| BrbmoresalloK
' PYHIBL. ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
24| saowormon Moy, ineponn : 1 , | BuGmorera LOK
' . PYHTIRL. pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS



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

Htoro mo pazneny 25
Pa3zgen 3. MeTa/iIbI M BX COeIUHEHU S
. but6mmoreka [IOK
3.1 Obume cBoiicTBa METAILIOR 4 https://m.edsoo.ru/7f41a636
3.9 B . 16 bubnunorexa LIOK
. AKHCUIIINEC METAJIJIBI 1 UX COCAMHCHUA https://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pasznen 4. Xumus u oxkpyxamomas cpeaa
41 B 3 bubmnoreka IIOK
. cuIecrBa u MaTepI/IaJII)I B JKU3HH YCJIOBCKA https://m.edSOO.rU/7f41a636
Htoro no pazneny 3
p 3 bubmnoreka IIOK
C3CPBHOC BpEMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N KosmvecTBo yacos Nara DJIeKTPOHHBIE HH(POBLIE
Tema ypoxa KonrpoJsbnsie | IIpakrnyeckue o0pa3oBaTejbHbIe
n/n Bcero U3YYeHU s
padoThI padoThI pecypchbl
1 [Ipeamer xumuu. Posb xumuu B 1 bubmuorexa [JOK
KM3HM 4yelloBeka. Tea u BerecTna https://m.edsoo.ru/ff0d210c
5 IlonsiTe 0 MeTO1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuna
3 paboThI B 1a00paTOpUN U TPUEMBI 1 bubnuorexa [JOK
oOpartieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa U cmecu. CriocoObl bu6mmoreka [IOK
4 . 1
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «II’)&?,Z[CJ'ICHI/IC CI\I;eceITI (Ha mpumepe 1 bubmorexa LIOK
N https://m.edsoo.ru/ff0d28c8
OYHUCTKHY TTOBAPEHHOU COJIN )»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50



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

3aKOH MOCTOSHCTBA COCTaBa
BellecTB. XUMuyeckas popmyia.

bu6mmoreka [IOK

10
BajieHTHOCTh aTOMOB XHMHUYECKHUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
1 OrtHocuTeNnbHas aTOMHAs Macca. bu6mmoreka [IOK
OTHOCHTEIbHAS MOJIEKY/ISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCUHCHUH https://m.edsoo.ru/ff0d350c
13 KommuaectBo BemectBa. Mok, bu6mmoreka [IOK
Monsipaast macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKHX PEAKIIHA https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMHUECKUE YpaBHEHHUS https://m.edsoo.ru/ff0d3b88
B
17| semcorsa no ypummemmy bitGnotexa LIOK
B YpagHex https://m.eds00.ru/ff0d5708
XUMHYECKHUX PEaKIIHA
" K;Iaaccn\(,b?:jsﬂﬂ );HMI/IIIe;::H;( . BuGmorexa LIOK
KITHi WHEHUS JIO’KCHHS
peardt ! P ’ https://m.edso0.ru/ff0d3f34
3aMelIeHus, oOOMeHa)
M. B. JI — Y4EHBIIA-
19 9H I/IKJ‘I(;)I'II/;OIITI(():FO];(Squ eeI:II::I " bubmmorexa LIOK
) et " https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsI 3HAHHUHA
20 KonrtponsHast padora Nel mo teme bubnuorexa [IOK

((BeIIIeCTBa U XUMHUYCCKUC PCAKLIU

https://m.edsoo.ru/ff0d4290



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
https://m.edsoo.ru/ff0d4290

Bo3nyx — cMmech razos. Coctas

bu6mmoreka [IOK

21 .K —
POSILYRA. RHCTOPOA ~— JICMEILT U https://m.edsoo.ru/ff0d448e
npoctoe BemectBo. O30H
o -
I e
POAA Lpeaith ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumaax
C 0
23| asoparoput n npowscrocrs b orera LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[TpumeHnenue kucnopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkIuu, MOHATHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUYCCKHUX PEAKITHIX
T .
55 | Sarpmmesie souynor ncestu o b orera LIOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
IT 6ota Ne 3
I
i P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BeecTBo. Haxoxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
Bogopona. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KUCIOTAX U COJAX Bu6miorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHusT BOAOPO/Ia B bubnmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas padbora Ne 4 o Teme bubnnorexka [JOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

«[Tonydyenue u cobupanue BoaOpoaa,
U3Y4YEHHE €ro CBOMCTBY

https://m.edsoo.ru/ff0d4f42

MoutsipHblii 00BEM ra3oB. 3aKOH

bubmuorexa [JOK

32
ABorajpo https://m.edsoo.ru/ff0d542e
. Boruucnenus 061(,)é:12(1), K;)n;qecoTBa Butnnorexa LOK
10 €ro U3BECTHOM
petrieetpa fasa . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
34 Berancnenus 00pEM0B :?:BOHZ Butmorexa LOK
€aKI[Md Ha OCHOB
ypaBHeHHIO,,p B . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUH Ta30B
35 dusznyeckre U XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsatue 00 bubmuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens.
37 HacrimieHspie 1 HeHACHIIIIEHHBIC bu6nmoreka [JOK
pacTtBopbl. MaccoBas 07151 BEIIecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpurorosiieHHE PaCTBOPOB C bubnuoreka [IOK
onpeAenEéHHOM MacCOBOM A0Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHast pabora Ne2 o reme bubmuorexa [IOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 OKcHIpl: COCTaB, KJIacCU(UKAI, bubnmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnnorexka [JOK

KHCJIOTHBIX, OCHOBHBIX U

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

aM(pOTEepHBIX OKCHJIOB

OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS, bubnmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnuorexa [JOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kinaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XuMHUYECKUE CBOMCTBA bubnuorexa [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
C : ,
o | ol e
. - ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
r
o | Lo o
B p https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O06001IeHne U cCUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
" : (())ZITEOJ‘IBI—:UI I;a; COTa » :0 Te;v;e BuGmorexa LIOK
HOBHBIC KJIACCHI HEOPTAHHUIECKUX
. P https://m.edsoo.ru/00ad9ela
COCTMHECHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN BuGmorexa LOK
51 XUMUYECKUX A1eMeHTOB. [lonaTue o

rpymmnax CXOJHbIX 3JIEMCHTOB

https://m.edso0.ru/00ad9ffa
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https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

bu6mmoreka [IOK

52
XUMHUECKHX d1eMeHToB 1. 1. https://m.edso0.ru/00ada52c
Menpeneena
53 [Tepuoapl, rpymmsL, 1O, TITIBI Bubmiorexa LIOK
PHOABL, TPYTHIEL, TOMPY https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubmuorexa [IOK
saep. U3ororsl https://m.edsoo.ru/00ada342
C 0
TPOCHHE IIEKTPOHHBIX O onoquU Butmorexa LOK
55 aToMoB 3J5ieMeHTOoB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapaKkTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B bu6mmoreka [IOK
[Mepuoanyeckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [[. bubnnoreka [JOK
U. MenneneeB — yuéHblil, menaror u https://m.edsoo.ru/00ada96e
IpaX<TaHuH
58 DNEeKTPOOTPULIATEIbHOCTh ATOMOB bubnnoreka [JOK
XHMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumMuueckas CBsi3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHasi XUMHYECKas bubmuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenosipHas bubnnorexka [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CteneHb OKUCICHUS bu6mmoreka [IOK
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https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00adae28

63 OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC 1 bubnmoreka [JOK
peakiuu https://m.edsoo.ru/00adb076
64 Oxkwucnure OCCTaHOBHTE 1 bubmmorexa LIOK
HUCIIUTEIN U BOCCTAHOBUTEIIN
el . https://m.edsoo0.ru/00adb076
o K((j)HTpOJ'IBHa}I pa6o;a Ne4 o Teme . BuGnorexa LIOK
(- TPOCHHC aTOMa. AUMUHACCKA https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHrlit ypok. O60011eH1Ee 1 1 bu6mmoreka [IOK
CHUCTEMATHU3ALMUS 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600meHne u 1 bubnnorexa [HOK
CUCTEMATHU3ALMUS 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O600meHne u 1 bubnnorexa [JOK
cUcTeMaTU3alys 3HAHUI https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KJIACC

KoaunuecTBO 4acos

DJIeKTpoHHbIe HU(POBBIE

JIj;-)H Tema ypoka Beero KOHTpOJILHbIe HpaKanec](ne fd[:;:EHI/IH 06pa303aTe.111>H1>1e
padoThI padoTshI pecypchbl
Ilepnonnueckuit 3aK0H.

1 [Tepuonnueckas cucrema 1 bubnmoreka [JOK
XUMHUECKHX 31eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHCHHUH

2 CBOWCTB XII?IMI/IHGCKI/IX 3JIEMEHTOB 1 Bubnuorexa LIOK

) https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xXuMuueckou CBSI3U U TUIBI 1 bu6mmoreka [IOK
KPHCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbact
KonTtponsHas padora Nel no reme

5 «[ToBTOpEHUE u yrnyonaeHue 1 1
3HAaHUI OCHOBHBIX pa3/elioB Kypca
8 kiacca»

6 Knaccudukanus XumMuueckux 1 bu6nmoreka [JOK
peakiuii o pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTE O CKOPOCTH XUMHYECKOM

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa HOK

https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
IlonsiTHe 0 XUMHYECKOM Bu6morexa LIOK
8 paBHOBeCHH. PAKTOPBI, BIUSAIOLINE 1

Ha CKOPOCTb XUMHYECKOMN pCaknuun

https://m.edsoo.ru/00adc28c
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" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OxucIuTEeNnHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
T <
o | R
A M. https://m.edso0.ru/00adcd68
ANEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIinn bubmorexa [JOK
yp peaxi https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KHCIOT U
12 OCHOBAHMH B CBETE MPEACTaBICHUI bu6mmoreka [IOK
00 3JCKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
IHACCOLAAIINN
% N -
o | e o et
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIU
14 IlonsTre o TUIPOIIM3E COJIeH bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edso0.ru/00addd12
IT oora Ne 1.
16 «l?:ilzlfijleecjlj:nia I/IOI\IZHT;HI)HI)IX bubmorexa [JOK
p https://m.edso0.ru/00addbfa
3a1au»
Kontponbnas padota No2 o teme
17 «DNEKTPOTUTHYECKAS bubnmuorexa [JOK
nucconmanysa. XUMUYeCcKue https://m.edsoo.ru/00addecO
pEaxIuu B pacTBOPAX»
18 OO6m1ast XxapaKTeprUCTHKA TajJOTeHOB. bubnmuorexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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https://m.edsoo.ru/00addec0

XHUMUYECKUE CBOMCTBA HA IPUMEPE
XJiopa

https://m.edsoo.ru/00addfe2

XnopoBogopon. CosstHast KHCIIOTa,

19 XHUMHYECKHE CBOMCTBA, ITOJIYUYEHHE bubmmorexa LIOK
> O ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpaxTuueckas padora Ne 2 1o TeMe
20 «I?IOJITHZHI/IG :OIjMHoTI?I KI/ICJI:TL;[ N bubmmorexa [IOK
I .. ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
B clie 0 YpaBHE
21 | summsccrans peatu, com oz Butmorac LIOK
peaki, a https://m.edso00.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
99 OO6m1ast XxapakTepuCTHKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpyrmisr https://m.edsoo.ru/00ade64a
AnIoTpOmnHBbIC MOAU(UKAITUN CEPBHI.
Haxoxnenue cepol u eé bu6mmoreka [IOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHUYECKHE CBOMCTBA CEPBI
C
24| gusmsccxre nxnvmscore Brtmmorera LIOK
. https://m.edso0.ru/00ade802
CBOMCTBA
0) .C
s | s o e
. https://m.edso0.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
0
OCHOBE HpOMBII.HJ'IfHHOFO crocoba BuGmorexa LOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOe 3arps3HEHNe
OKpY>Karolleu cpeibl

https://m.edsoo.ru/00adec8a
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COCAUHCHUAMU CEPhI

Brlunciienne MaccoBOi 10U

bubmuorexa [JOK

27
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepucTHKa SJIEMEHTOB
VA- A

28 TPYHIbL . SOeT’ ore bubnmoreka [IIOK

acTIpOCTpaHEHUE B TIPU
pacnpoctp PHPOAE, https://m.edsoo.ru/00adeea6
¢busnveckrue 1 XUMHYECKHE
CBOICTBA
AmMHEaK, ero Gu3nvecKue u

29 €CKHE CBOMCTBA, IMOJyUYCHHE bubmmoreia LIOK

XUMHUYCCKHUE CBOKMCTBA, ITOTYYCHU
> OV https://m.edso00.ru/00adf004
Y IPUMCHEHUE

0 Hl?lalcmqecxas{ pa6ZT2 N933 r;o TeetMe Butmorexa LIOK

«[Tony4yenne aMMuaka, u HU
T it https://m.eds00.ru/00adf180
€r0o CBOWCTBY»

31 A3oTHas KuCI0Ta, e€ GU3nIecKue u bubnunoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

“ aMM6OHI/I$I 13 K;‘ICCTBC MUHEPATBHBIX BuGmiorexa LIOK

HUN. XHUMHUYECKOE
yAOPPE © . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
COCTMHEHUSIMH a30Ta
o . V
33 o oc((ii))op Oxenn (1)00(1)(1()) pa (V) u bubmuorexa [JOK
ocopHas KucioTa, pusndeckue u
P L https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubnmoreka [JOK

ynobpenuii. 3arps3HeHne
MIPUPOAHOM cperbl hochaTamu

https://m.edsoo.ru/00adfc20
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Yrnepon, pacnpocTpaHeHue B

35 npupojie, Gu3nIecKue u bubmmorexa LIOK
PHPOAC, - https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOMCTBA
Oxcupsl yriaepona, ux (pusnveckue
% | oronormecse npotnens BuGanorera LIOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VrojapHas KUCIIOTA U €€ COJIn bubmorexa HOK
https://m.edso0.ru/00ae006c¢
[IpakTuueckas padbora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnnorexa [HOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
I1 )
30 | oprammecrns nemeernax kax o BuGiorera LIOK
P B https://m.edso0.ru/00ae054e
COEIMHEHUSX yIiIepo/ia
40 KpeMunii u ero coe fuHeHUS bubmorexa [JOK
P A https://m.edso0.ru/00ae080a
[IpakTuueckas padorta Ne 5.
41 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a71a4 110 teme «BaxHeine https://m.edso0.ru/00ae0bf2
HEMETAJIJIBI U UX COSIUHEHUS
K 6ota Ne3
42 «](B)ZLII){O;I];JPJI:IE EiM(;TTE;ﬂJ:H r:IOHZeMe bubmorexa [JOK
https://m.edso0.ru/00ae0e18
COEIUHEHUD)
43 OO01mas xapakTepucTHKa bubnmnoreka [JOK

XUMHNYECKHUX IJIEMECHTOB —

https://m.edso0.ru/00ae103e
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MeTayIoB. MeTandeckast CBsi3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. @u3nyeckue CBOMCTBA
METaJIJIOB

XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIIEKTPOXUMUYCCKHUH DA, bubmmorexa LIOK
p N P https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
. .B
o | oo Comn B
P . https://m.edso0.ru/00ae1156
peaKIuii, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [ToHsATHE O KOPPO3UM METAIUIOB bubmmorexa [IOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47
Ienotnre Merabi https://m.edso0.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJIus https://m.edso0.ru/00ae14b2
49 [Ile0uyHO3EMENBHBIE METAILIIBI — bubnnoreka [JOK
KaJIBIIUI ¥ MAarHUAU https://m.edso0.ru/00ae15e8
50 Baxueiinme coefMHEHNA KaJIbIUA bubmorexa [JOK
a t https://m.edso0.ru/00ae15e8
51 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUH
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [IOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
53 [IpakTuueckas pabora Ne 6 o Teme bubnnorexka [JOK

"YKECTKOCTE BOABI I METOIEI €6

https://m.edso0.ru/00aelae8
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ycTpaHeHus"

54 J— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnuorexa [JOK
THJIPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 X
eAes0 https://m.edso00.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u sxemesa (1) https://m.edso00.ru/00ae35e6
58 O06001IeHrEe U CUCTEMATU3ALIHS
3HAHUU
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3a7a4 1o TeMe «BakHeime https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COJCPKUT pUMeCH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peakuumn
61 O06001IeHne U CUCTEMATU3AIIHS
3HAHUU
KonTponbnas padora Ne4 o teme
62 «BaxHele MeTauIbl U UX
COCTMHCHHU S
63 BemectBa u marepuansl B bubnnorexka [JOK

MMOBCEIHEBHOM KM3HH YeJIOBEeKa

https://m.edso0.ru/00ae3f50
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64 XUMUYECKOE 3arpsi3HEHUE 1 bubmuorexa [JOK
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001eHNE 1 1 bubmumorexa [IOK
crcTeMaTH3allus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O600111IeHIE 1 1 bubmuorexa [JOK
cHCTEeMaTH3allHs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O60011eHNE 1 1 bu6mmoreka [IOK
CHUCTEMATHU3ALUS 3HAHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






