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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OOQO, a Ttakke Ha OCHOBE (QenepanbHOl paboueil MNporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIINY MPEnogaBaHusl yueOHOTro mpeaMeTa « XUMHUSI»
B oOpa3oBaTenbHBIX opranm3arusax Poccuiickoit deneparium.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHHMs, BOCIHUTAHHS M PA3BUTUSA OOYYAIOIIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNIbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM W TeMaM MpOTrpaMMbl IO XHUMHUH, OIpPEIEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKU COJIEpKaHMUs, PEKOMEHIYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeACISICT BO3MOXXKHOCTH —IpeaMeTa Ul
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHUS OCHOBHOW 0Opa30oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro oOpa30oBaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
y4eOHOTO COJIep KaHUsI.

3HaHWE XWMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
o0Oy4Jaromnierocsi, ero MpejCTaBICHUl O MaTepUaTbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (popMUpPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPTrUd U 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHS I100aIbHbIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL UYEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
(dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 0011el U PYHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOdHeCCHOHATBHOM JAeSATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPAaMOTHOCTH O0yYaroIIuXcs;



Croco0CcTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUECKOE
obpazoBaHre 00yUYarOIINXCS.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
comepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SIBISIETCS  MENAarorudyecku
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHH Ha OMpPENeIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0I1IIer0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHWYECKOM XHUMHM UM HEKOTOPBIX OTHEJIbHBIX 3HAYMMBIX TOHSTUHN
OpraHUYeCcKON XUMUHU.

CTpykTypa coiepiKaHHs MPOTpaMMBI IO XUMHUU Cc(POpMUpOBaHA Ha OCHOBE
CUCTEMHOTO Toaxoaa K e¢ m3ydeHuro. Cojep:kaHHe CKJIAAbIBACTCS U3 CHCTEMBI
MOHATUI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHIM O XUMUYECKOM
peaknmu. OOe O3TH CHUCTEMBI CTPYKTYPHO OPTraHW30BaHbI IO TPHHITUITY
MIOCJICTIOBATEIIBHOTO Pa3BUTHS 3HAHWN Ha OCHOBE TEOPETHUYECKHX IMPEACTABICHHM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUCHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— I[lepuoguueckoro 3akona [I. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHUS O CTPOCHUU aTOMa U XMMUYECKOM CBA3H;

— TpeACTaBICHUM 00 DIJICKTPOJUTHUYECCKONM JUCCOIIMAIIMKM BEIISCTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMITMPUUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TOCIEIOBATEIILHO OT OJJHOTO
YPOBHS K JIpyroMy, BBITIOJNHSS (QYHKIUU OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUSI U BO3MOKHOCTEH MPAKTHUYECKOTO0 MPUMEHEHUS U TOTYYCHUS
U3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl 1O XUMHU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKON COCTABIISIOLICH HAYYHOU KapTUHBI MUPA B JIOTUKE
e€ CHCTEMHOM TMpHUPOJIbI, IIEHHOCTHOTO OTHOIICHUS K HAay4HOMY 3HAaHUIO W
METOJIaM TO3HaHUs B Hayke. M3yueHue XUMUU MPOUCXOIUT C MPHUBICUCHHUEM
3HAHUM W3 paHee W3YyYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXKalolmuid MUY,
«buomnorus. 5-7 knacce» u «du3nka. 7 Kimacc.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHUA OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
NESTEbHOCTA YENIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJbTYPHI.
3ajaya y4eOHOro mnpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBI XHMMHUYECKHX
3HAHUN — Ba)KHEHUIIUX (HaKTOB, MOHSITHM, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUM,
JOCTYIHBIX 0000IIEHUI MHPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAyKH, B



OpUOOIICHNH K HAayYHbIM METOJaM TIO3HAHWS TPU U3YYCHHH BEUIECTB H
XUMHUYECKUX peakiuii, B GOpMHUPOBAHUU U PA3BUTHH TMO3HABATEIBLHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JeSITENIbHOCTH, OCBOGHHUU TPAaBWJI 0O€30MacHOr0 OOpalieHusi C BEIeCTBaMU B
ITIOBCETHEBHOM KU3HU.

[Ipu u3yyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaUYEHHE MPUOOPENTH TaKUe 1eJIH, KaK:

— (dopMHpOBaHHE MHTEIVIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HMU;

— HamnpaBJIICHHOCTh OOYyYEeHHs Ha CHCTEeMAaTHYeCcKoe MpHOoOIIeHne
o0y4Jarommxcs K CaMOCTOSITEIbHOW MO3HABATEIBLHON JESTEIHHOCTH, HAYYHBIM
METOJIaM TIO3HaHMs, (POPMHUPYIONTUM MOTHUBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecIieueHne YCI0BUM, CIIOCOOCTBYIOITUX MPHOOPETEHUIO 00yJarOIIUMHUCS
OTbITa PAa3HOOOPA3HON NEATETHHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIONUX YHUBEpPCAIbHOE 3HAYEHUE IS
Pa3ITUYHBIX BUJOB JIEATEIbHOCTH;

— (QopmupoBanmne oOmEeH (QyHKIMOHATLHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBICHITHP W OIEHWBATH SIBIICHUSA
OKPYXAIOIMIEr0 MUpPA, MCTOJB3Yys 3HAHUS W ONBIT, MOJYYCHHBIC MPU U3YYCHUHU
XUMUH, TPUMEHITh HMX TMPHU PEIICHUH MpoOJIeM B TOBCEAHEBHOW >XKU3HU U
TPYZIOBOM JEATEIBbHOCTH;

— ¢opMupoBaHHWE y OOYyYalOImUXCS TYMaHUCTUYECKMX OTHOIICHUH,
MOHVUMAHUSI TIEHHOCTH XWMHYECKUX 3HAHWHA 711 BBIPAOOTKH SKOJOTHUYECKH
1eJIeCO00Pa3HOr0 TOBENEHUST B OBITY W TPYAOBOM JESATENBHOCTH B IIENAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTINITAHWIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGWIS W HANPABICHHOCTH JATLHEUIIETO
0o0yueHus.

OOmiee 4YKMCIIO 4YacoB, OTBEACHHBIX I H3YUYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 0011ero 00pa3zoBanus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Ponp XUMUM B )KU3HU YETOBEKAa. XUMHS B CUCTEME HAYK.
Tena m BemecTBa. (DHU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
37eMeHTOB. [IpoCThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAass AaTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B
COEIMHEHUHU.

KommuectBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacuérel 1o ¢opMynam
XUMHYECKUX COCTUHECHUMU.

du3nuecKue U XMMHUYECKHUE SBICHUS. XUMHUUYECKasi Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHHsI MAacChl BEIIECTB. XUMHUUYeCKHe ypaBHeHusa. Knaccuduxarus
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBujIaMu paboThl B J1JaOOpaTOpUu U
npuémMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHHUEM, U3yUYE€HHUE W OIHMCAHHE
¢bu3nuecknx CBOWCTB O0Opa3IlOB HEOPTraHWYECKHX BEIIEeCTB, HAOIIO/ICHUE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pacTHUpaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJEHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOW TPOBOJIOKH, B3aUMOICHCTBUE MeJla ¢ KUCIOTOMN) sIBIICHUM, HAOIIOACHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioxKeHUue THIPOKCUa
meau (1) mpu HarpeBaHuu, B3auMoeCcTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3/elieHHus CMECEe: ¢ MOMOILbI0 MarHuTa, (UIbTPOBaHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
coild, HaONIOJeHWE W  ONMCaHUE  PE3yJNbTaTOB  MPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHHE MOJIENel MOJIEKY
(ILIapoCTEePKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe
BelecTBo. HaxokaeHue kuciopojga B mOpupojse, (GU3MYECKUe U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYCHUsI KHUCJIOpoJa B JIa0OpaTopuul W TMPOMBIILIEHHOCTH. KpyroBopot
Kucinopoza B npupojie. O30H — aJioTponHas Moau(UKaIys KUCIOPO/Ia.

TennoBoit 3¢h(hEeKT XUMHUYECKON peakIuu, TEPMOXMMHUYECKHUE YpaBHEHMS,
9K30- M DSHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 dexTa, pazpylieHne 030HOBOTO CIIOS.

Bomopon — »snemeHT u mpoctoe BemiecTBo. HaxokIeHwe Bogopona B
npupoae, ¢GU3MYECKHEe U XHUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHusa. Kuciaorsl u conm.

Mounsipablit 00bEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBAa BOABL. Boxma kak pactBopuTenb. PacTBOpBHI.
HacelllieHHBIE M HEHACBIIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10714 BEUIECTBA B pacTBOpE. XMMHUYECKUE CBOMCTBA BOJAbl. OCHOBaHUSI.
Poisib pacTBOpOB B Npuposie U B KU3HU YesnoBeka. KpyroBopot Boabsl B IPUPOJIE.
3arpsA3HeHHne NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  cosieoOpa3yroniye  (OCHOBHBbIE, KHUCIOTHbIE, aM{QOTEepHbIE) U
HecosneoOpasyrome. HomeHnknatypa okcugoB. Du3MYECKHME U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudpukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBanusA. Homenkiatrypa ocHoBaHuii. dusznueckue U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucioT. Ousndeckue u
XHMHMYECKHE CBoMcTBa KHUCIOT. Psan aktuBHocTt MeTauioB H. H. bekerona.
[Tonyuenue KuUCIIOT.

Commu. Homenknarypa cosieii. Ou3ndeckue 1 XMMHYECKHE CBOWCTBA COJIEH.
[Tonydenue cosen.

['eHeTnueckas cBsA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIMHEHHUIM.

Xumuueckuit IKCnepumenm:

Ka4ECTBEHHOE ONMPEAEICHUE COJECPKAHUS KUCIOPOAa B BO3AYyXE, MOTyUYEHHUE,
coOupanue, paclio3HaBaHWE W U3YYEHUE CBOWMCTB KHUCJIOpPOJa, HAOII0/ICHHE
B3aMMOJICVICTBUSL BELIECTB C KHUCIOPOAOM U YCJIOBUSL BO3HHKHOBEHHS U
IpeKpameHnsi TOpeHus (Mmoxapa), O3HAKOMJICHHE C o00pa3laMd OKCHIOB H
OMHCAaHUE WX CBOWMCTB, IMOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE W HW3YUYCHHE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCIOJIb30BAaHUE BHICOMATEPHAIOB), Habt01eHHe 00pa3lloB BEIECTB
KOJIMYECTBOM | MOJIb, HUCCIIEIOBAaHME OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEILIECTBA, B3aMMOJICHCTBUE BOJBI C METAJJIAMHU
(HaTpueM ©  KaubllMeM) (BO3MOXHO  HCIOJb30BaHUE BUICOMATEPUAJIOB),



UCCJIEIOBAaHUE OOpa3IOB HEOPTraHWYECKUX BEHIECTB PAa3UYHBIX KIACCOB,
HAOJII0ICHUE U3MEHEHUSI OKPAaCKU MHIUKATOPOB B PACTBOpPAX KUCIOT U IIEIOYEH,
uzyueHue B3aumozeiicTBusi okcuma menu (II) ¢ pactBopom cepHOIl KHCIOTHI,
KUCJIOT C METalUlaMM, PEaKklUd HEUTpalu3aluu, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHWE OJHOTO METajlyla JAPYIMM M3 PacTBOpPA COJM, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a/ad Mo TeMe «BaxHeWlme Kiaccbl HEOPraHUYECKUX
COEIMHEHU.

IMepuonuueckuii 3akoH u Ilepuoagnueckasi cucreMa XUMHYECKUX
3jieMeHTOB [I. 1. MenpnesieeBa. CTpoenne aToMOB. XUMHYECKAS CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX 3JeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBbIE M MHIEJIOYHO3EMEIbHBIE METaJIIbI,
raJIoreHbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIEe 00pa3ytoT aMpOTEPHbIE OKCHUIbI
Y TUAPOKCHUJIBL.

[Iepunonnueckunt 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas Y JUIMHHONEPUOAHAS  (POPMBI
[lepuognueckont cucremsl xumuueckux snemeHTtoB J[. . Menneneea. [lepuoabl
U rpynnbl. DU3WYECKUM CMBICI TOPSAKOBOIO HOMEpPA, HOMEPOB IIepUoOJa U
IPYIIIBI JJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnexkTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuomnnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTUKa XUMHUYECKOIO
AJIEMEHTA 10 €ro MoJioxkeHuto B [lepuoguueckoi cucreme . Y. Meneneena.

3aKOHOMEPHOCTA HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPyINaM U NEPUOAaM.

3nauenue [leprnoanueckoro 3akona u [lepuoanveckoil CUCTEMbI XUMHYECKHUX
AJIEMEHTOB Il pa3BuUTUsA Hayku W mnpaktuku. . V. MenneneeB — yd€Hblii U
rpaXXJJaHWH.

Xumuueckasi cBsizb. KoBalieHTHass (MOJsipHAsT YW HEMOJIApHAs) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUusA.  OKHCIHUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipoueccel OKuCIIeHN U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4yeHrne 00pa3lloB BEIIECTB METAJUVIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
TUJIPOKCHAA LHWHKA C pacTBOpaMU KHUCJIOT W IIEJIOYEH, MPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIIMX —~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKLIUN
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHU).

Mesxcnpeomemmunie ceasu

Peanuzanusi mMeXnpeAMETHBIX CBSI3€M MpU WM3YYEHUM XMMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4epe3 KCIOJIb30BaHUE KaK OOIMMUX eCTECTBEHHO--HAYYHBIX



MOHATHM, TaK U MOHATUHU, SBJISIFOIIUXCS CUCTEMHBIMM I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' 0O [IUKJIA.

OO0mue ecTecCTBEHHO--HAyUYHBIE TTOHATHS: HAYYHBIM (pakT, TUIIOTE3a, TCOpHUS,
3aKOH, aHaJM3, CHHTE3, Kilaccuukamms, TEePUOAUIHOCTh, HAOIIOJEHUE,
SKCIIEPUMEHT, MOJAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: MaTepus, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHU]I,
W30TOMbI, PaAMOAKTUBHOCTh, MOJIEKYJIA, JICKTPUUYECKUIN 3apsil, BEIIECTBO, TENO,
00bEM, arperaTHOe€ COCTOSIHME BEIECTBA, a3, (GU3UYECKUE BEIMYHMHBI, €TAHUIIBI
MU3MEPEHMS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdhepa, MUHEpPATbl, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsI peaKIusi

[Tepunonnueckunt 3akoH. Ileproanueckas cucreMa XMMAYECKUX dJIEMEHTOB /1.
N. MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHHUHM CBOWCTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHUOJOB, KM, KaJdbLHUS M UX
COCIMHEHUHA B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepmoanueckoiut
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemieCcTBa: BHUJBI XMMHYECKOW CBSI3H. THUIBI KPUCTAJUIMYECKUX
PEWETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUINYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccuduxanuss 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUECKUE
CBOMCTBAa BEIIECTB, OTHOCSUIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYE€CKHUX
COEJIMHEHU, TEHETUYECKAs CBSI3b HECOPTAaHUYECKUX BEIIECTB.

Knaccudukanust XuMUYeCKUX peakiuid Mo pa3anyHbIM IPU3HAKaM (110 YUCTY
U COCTaBy YYaCTBYIONIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, o
U3MEHEHUIO CTETNIEHEN OKHUCIICHHMS] XUMHUYECKHUX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTalau3atropa). JK30- U SHJOTEPMUUYECKUE PEaKINU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xumMudeckon peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [[oHsSTHE O TOMOTEHHBIX U T€TEPOr €HHBIX
peakiusx. [lonsatue o katanuze. [loHsATHE O XMMHUYECKOM paBHOBECHHU. DAKTOPHI,
BIIMSIIOIIAE HA CKOPOCTh XWMHWYECKOW PEAKIMU W TOJIOKEHUE XHMHUYECKOTO

paBHOBECHSL.
OKHCITUTETbHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOM peaKunu. CocraBienue YpaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIIPHBIX ~ PEaKIWil ¢  HCIOJb30BAaHUEM  METOJa
3JICKTPOHHOTO OajaHca.



Teopust 3IEKTPOIUTUIUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOJIHTHI.
KaTtnonsl, annonsl. MexaHu3M IMCCOLMAIIMN BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKO# cBsizu. CteneHs aucconuanuu. CUIIbHbBIE U CIa0bIe DJIEKTPOJIUTHI.

Peaxiiun noHHOro o6mMeHa. Y cnoBusl MPOTEKAaHUS PEaKIMii HOHHOTO OOMEHa,
NOJIHBIE M COKpAlllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBolcTBa KHCIIOT,
OCHOBaHMM U coJiell B CBeTe TMpeACTaBICHUN 00 3IIEKTPOIUTHYECKOU
mucconuanvu. KauectBeHHbIE peakiini Ha HOHBL. [[OHATHE O TMAPOIIU3E COJIEH.

XumuuecKkuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpadura M ajiMasza), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), HUCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICHCTBUS PA3UYHBIX (PAKTOPOB, HCCIEIOBAHHE DJICKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, IMPOLECCA AWCCOLMALMUA KHCIOT, WIEJIOYEd U  COJIEH
(BO3MOXKHO  MCIIOJB30BAHME BUJEO  MaTEpUalioB), MPOBEIECHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJEICHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUN
(ropeHue, peakiuu pasjioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BCIIECTB C IIOMOIIbI0 KAYECTBEHHBIX PpEAKIMA HA HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 3a]1a4.

HemeTta/uibl M UX COeIMHEHMS

OO6miast xapakTepucTHKa rajdoreHoB. (OCOOEHHOCTHM CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qu3nyeckue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha TMpPUMEPE  XJOpa
(B3auMOJEICTBME C METaUlaMH, HEMETAJJIaMH, IIeJo4aMH). XJIOPOBOJIOPO.
ConsHass KHCIIOTa, XMMUYECKUE CBOMCTBA, IOJYyYECHHE, NMPUMEHEHHE. [lericTBue
XJIOpa M XJIOPOBOJIOPOJA HA OPraHM3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXOXJICHUE B PUPOJIE.

Obmas xapaktepuctika 3meMeHToB VIA-rpynmbl. OcoOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENeHW okucieHus. CTpoeHue U (PuU3NUECKHUE CBOWCTBA
IIPOCTHIX BEIIECTB — KUCIOPO/a M CePhl. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHe cBoicTBa cephl. CepoBOAOPOA, CTpOCHHUE, (PU3MUecKHe H
XuMuuyeckue cBorctBa. OKCHABI CEpbl KaK MPEACTABUTEIN KHCJIOTHBIX OKCHJIOB.
CepHas kwuciora, (QuU3HUecKMe H XHMHYECKHE CBOWMCTBAa (0OmIME Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE PEaKInH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJIYYeHHsS] CEPHOUM KHCIIOTHI.
[Ipumenenue cepHoii KUcioThl. Coau CEpHON KUCIOThI, KAU€CTBEHHAs pEaKLIUs Ha
cynb(ar-uon. Haxoxxnenue cepbl u €€ COCAMHEHHH B TPHPOAC. XUMHUYECKOE



3arpsi3HEHUE OKPYXKAIOMIEH cpeapl COCNUHEHHUSIMH Cepbl (KHCJIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 IPEI0TBPAIIICHHUS.

OO6mass xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTETMEHH OKHUCIEHHUA. A30T, paclpOCTpaHEHUE B MPHUPOJIE,
dusnueckre u XuMHIeCKue cBoicTBa. KpyroBopot azora B npupojie. AMMHUaK, ero
busznueckre U XUMUYECKHUE CBOMCTBA, MOJydyeHue U npumeHenue. Coiam aMMOHUS,
uX pU3NYECKHe U XMMUYECKUE CBOMCTBA, puMeHenne. KauecTBeHHasi peakuus Ha
MOHBI aMMOHHMS. A30THas KHCIIOTa, €€ IMoJydyeHue, (PU3NYEeCKHe U XUMHYECKHE
cBoiicTBa (0OIME Kak TMpEeACTaBUTENS KJlacca KHUCIOT U  CHelu(pUYECKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaIbHBIX
ynoopenuii. XUMUYECKOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeJibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIC JIOKIM, 3arpsi3HEHWE BO3JyXa, MOYBBI U BOJ0EMOB). Docdop,
ajutoTponHble Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKHUE CBOMCTRA,
nosydyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBE MUHEPATBbHBIX YAOOPEHUIA.

O6mas xapaktepuctuka 3neMeHToB |V A-rpynmnbel. OcCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCICHHUA.  YTJIEpOH,  aJIOTPOMHbBIE
Moau(HKaAIKA, PACTIPOCTPAHCHHE B TpHUpoae, (U3UYECKHE U XHUMHYCCKHUE
cBoricTtBa. Ancopbuus. Kpyrosopor yriepona B npupojae. Okcuabl yriepoja, ux
dusnueckrue W XUMHUYECKHE CBOWCTBa, JCHCTBHE HA JKHUBBIC OPTaHU3MBEI,
NOJy4YeHHEe W TPHUMEHEHHE. DKOJIIOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a riao0ambHOr0 MOTEIJICHUS KIMMaTa, MNapHUKOBBIN
s dext. YronpHas KucaoTa v €€ coiid, ux (pu3nueckue u XMMUUYECKUEe CBOWCTRA,
MoJIydeHHe W TnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUITMHE, TTPOMBIIIUICHHOCTH M CEILCKOM
XO35MCTBE.

[TepBoHa"aMbHBIC TOHATHS 00 OPTAaHUYECKHUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepona (MeTaH, 3TaH, STHICH, alleTHIICH, 3TaHOJI, TIIMIEPHUH, YKCYCHAsl KHCIIOTa).
[IpupogHbIE WMCTOYHWKK YTIIEBOJIOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
NPOAYKTHI WX TepepaboTku (O€H3WH), MX POJIb B OBITY W TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BAXKHBIX BEIIECTBAX: KUPaAX, OCNKaX, YriieBoJax — U UX
poli B OKHM3HU UeJOBeKa. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U
HEOPTaHWYECKUX COCIMHCHHUM.

Kpemnuii, ero ¢wusnueckue M XHUMHYCCKHE CBOWCTBa, IIOJYYECHHE U
npumeHenue. CoenvHeHus KpemHusi B mnpupone. OOmue mupeacraBieHus 00
okcuae kpemHus (1V) u kpemHueBoi kuciaore. CHIMKAThl, UX HCMOJIb30BaHUE B
ObITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpoUTeNbHbIE MaTEepHalIbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiemMpl 6€30macHOr0 HCITOIb30BaHUS
CTPOUTEIHHBIX MATEPHAJIOB B TTIOBCETHEBHOM KU3HHU.



Xumuueckuit IKcnepumenm:

H3y4deHrne o0pa3IoB HEOPTraHUYECKUX BEIICCTB, CBOMCTB COJITHON KHCJIOTHI,
IIPOBE/ICHNE KAUYE€CTBEHHBIX PEaKIMi Ha XJIOPUJ-UOHBI U HAOIIIOJICHUE MPU3HAKOB
UX TPOTEKAHUsSI, OIBITHI, OTpaKAMOIIHME (PUINYECKUE U XHMUYECKHE CBOMCTBA
TraJIOTeHOB M WX COEJWHEHMU (BO3MOXKHO HCIIOJIb30BaHHWE BHIEOMATEPHAIIOB),
O3HAKOMJIEHHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAIIOB), HAOJIOIEHUE Mpolecca OOyTrIIMBaHUsl caxapa Moj JIeHCTBUEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTHI, M3yYCHHE XUMHUYECKUX CBOWCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJICHUE KAYECTBEHHON peakluu Ha cyibdar-
MOH U HaOJIOJIeHUuEe TNpHu3HaKa €€ MPOTeKaHWs, O3HAKOMJIEHHWE C (PU3MYecKUMHU
cBOMcTBamMu a3zoTa, ¢ochopa U HUX COCAMHEHUM (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEepUaioB), oOpasaMu a30THBIX U (POCHOPHBIX yIOOpEHUH, MOJIyYeHUE,
coOupaHue, pacrno3HaBaHME€ U HW3YYEHUE CBOWCTB aMMmHaka, IMpPOBEACHHUE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHMS U PocdhaT-uOH U U3yUEeHUE TTPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICVCTBUE KOHLICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YECHUE MoJIeNen
KPUCTATMYECKUX PEmETOK anMmasza, rpadura, QyiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTra3a, MoJydeHue, COOMpaHue, pacrno3HaBaHUE U U3Y4YCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAYeCTBEHHBIX PEAaKIUi Ha kapOOHAT U
CUJIMKAT-MOHBl W W3yYCHUE TMPHU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIMEN CUIIMKATHOW MPOMBIINUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3a7a4 o TeMe «BaxxHeime HeMeTallIbl U UX COCTMHEHUSY.

Metajuibl 4 X COCTUHEHUSI

OO6mias xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B llepumommueckon cucreme xumuueckux osnemeHtos JI. .
MenpaeneeBa u crtpoeHus arToMoB. CTpoeHre MeTaiuioB. Mertajunueckasi CB3b U
METaJUIM4YeCKasi ~ KpUCTaUIMYecKas  peméTka.  DJICKTPOXUMHUYECKUH  psll
HaMpsbKeHUil MetauioB. Ou3nyeckue U XMMHUYECKUE CBOMCTBA MeTallioB. O0mue
CIOCOOBI TONy4YeHUs MeTaioB. [loHATHE O KOppPO3WM METALIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YYTyH, AIOPATIOMHHUMH,
OpoH32a) U UX MPUMEHEHHE B OBITY U TIPOMBIIIUICHHOCTH.

[llenounsie mMeTauibl: noyokeHUe B llepuoanyeckon cucremMe XUMHUYECKHUX
snemeHntoB /. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HAaXOXJICHUE B MPUPOJIE.
®u3nuecKue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe Hatpus U Kanusi). OKCuasl U
TUAPOKCHUABI HATpusd MW Kanusa. lIpuMeHeHue IIeNOYHbIX METAUIOB MW UX
COCAVHEHUN.



[IlenouyHO3€eMENIBHBIE METAUIBI MAarHUM W KAJIbLWW: MOJIOKEHUE B
[lepuognueckoit cucremMe xumuueckux 3nneMeHToB [[. . MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIEHUE B Npupoje. Pu3ndecKkne 1 XUMHUYECKUE CBOMCTBAa MAarHHUs
U Kanpluda. Baxseidmue coenuHeHHs Kanblusi (OKCHJ, THUAPOKCHUI, COJIH).
XKéctkocTh BOABI M CIIOCOOBI €€ YCTPAHEHHUS.

AMoMuHUN: nojiokeHue B [leprnoanyueckoil cucteMe XUMHYECKUX JIEMEHTOB
. . MennaeneeBa, CTpoeHHE aToOMa, HaxoXAcHHWE B npupoaec. Dusznyeckue u
XUMHUYECKUE CBOMCTBA aTIOMUHHUA. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIIA
ATIOMHUHUSL.

Keneso: nonoxenue B Ileproanueckoil cucTeMe XUMHUYECKHUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOE€HHE aTOMa, HAaXOXKJECHHE B mpupoje. Pu3NUecKue Hu
XUMHYECKHe CBOMCTBA kene3a. OKcubl, ruipokcuibl U con xenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TOJIYYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAJIOB M CIUIaBOB, WX (PU3HMYECKUMHU
CBOMCTBaMH, M3Yy4€HHE  PE3yJIbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUSI OKCHJA
KaJIbIIUSl W HATpUs C BOJAOM (BO3MOXHO HCIIOJIb30BAaHUE BHUEOMATEPUAIIOB),
VICCJIEJJOBAHUE CBOWCTB KECTKOW BOJbI, IIPOLIECCA TOPEHUS KeJie3a B KUCIOPOAE
(BO3MOXHO  HCMOJIb30BAaHME  BUJICOMATEPUANIOB), MPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAKIIMd HA MOHBI: MarHus, KaJblMs, aTIOMUHUS, I[IMHKA, JKEJIe3a
(I u xenesza (11), memu (11), HaOMIOCHKME W ONTMCAHUE MPOIIECCOB OKPAIIHBAHHMS
JIaMEHU MOHaMU HaTpusl, Kalusl W Kaidblugd (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHUE aM(OTEPHBIX CBOMCTB TUJIPOKCUJIA ATFOMUHUS
Y TUJIPOKCHUA IUHKA, PEIIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 10 Teme « BaxxHeumue
METAJUIBI U KX COCTMHEHHUS.

XuMHS M OKPYKAOLIAA cpeaa

BemecTBa m marepuansl B IOBCEAHEBHOM »KM3HM YeJoOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoips npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYX arlleil cpeabl (MpeaenbHas I0MyCcTUMas
KOHIIeHTpanus Beiects, nainee — [1/IK). Ponp xuMun B pelieHN 3K0IOTHYECKUX
pooeMm.

Xumuueckuit IKCnepumenm:

U3y4YCeHHE O0pa3Il0B MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIUMEPHBIC
MaTepualbl).

Mexcnpeomemmunie ceasu

Peanuzanuss meXnpeAMETHBIX CBSI3€M MpH WM3YyYEHUM XMMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIHUX eCTEeCTBEHHO-HAYYHBIX



HNOHATUMN, TaK U MOHATUH, SIBISIOMIMXCS CUCTEMHBIMH JIJISl OTJENIbHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT0 1IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHSATUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCUpUKalus, [EpUOJNIHOCTh, HAOIIO/IEHNUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIM
3¢ deKT, TeXHOIOTHS, MAaTEPHAIIHI.

dusmka: maTepus, aToM, OdJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHII,
U30TOMBI, PAAMOAKTUBHOCTH, MOJICKYJA, JJIEKTPUYECKHHA 3apsii, MPOBOIHHUKH,
TIOJYTIPOBOTHUKH, JAUAJICKTPUKH, (POTOIEMEHT, BEIIEeCTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, PaCTBOP, pACTBOPUMOCTD, KPUCTAIITUIECKAsI
peméTka, CruiaBbl, (PU3MUECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMUYECKOE
TIPOCTPAHCTBO, TIAHETHI, 3BE3 161, COHIIE.

buonorus: ¢dotocuHTe3, npixanue, Omocdepa, sKocucTemMa, MHUHEpaIbHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE MOPOIbI,
MI0JIE3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATEIBHOUN JIEITEILHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMUA POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, TPUHSITHIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TO3UTHUBHBIX I[IEHHOCTHBIX OpHUEHTAIlUd U
pacIlIMpEeHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT'0 OOIIEeCTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HHGPOpMAIMEH O
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUUAIBHBIX HOPMax M NpPaBWIAX MEXKIMYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeNOBATEIbCKONW, TBOPYECKOM W JAPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4€OHBIX, TI03HABATEJIbHBIX 3a/1ay, BBINOJHEHUH XWMHUYECKHUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I IOHUMaHUSI CYIIHOCTH HAYYHOU KapTHHBI MUpA, MpEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0/IaeMbIX IMPOIECCOB M SIBJICHUM,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM



JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYYEHHIO M TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KHU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMH BEIIECTBAMHU B OBITY U PETbHOMN KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBaXEHHUE K TPYAy M pe3ysibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJIbHON TPACKTOPUHU MPOJIOJKEHUsT 00pa30BaHus ¢ yUETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) IK0JIOrM4eCKOro BOCIUTAHNA:

AKOJIOTMYECKU LEJIECOO0pa3HOE OTHOIICHHE K NPUPOAEC KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAaHUE [IEHHOCTH 310POBOIO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HYECKOMY M TICUXHYECKOMY 3J0pPOBBIO, OCO3HAHUE LIEHHOCTH COOJIIOJCHHUS
npaBuil 0€30MIaCHOTO MOBEACHUS MPU PadOTE C BEUIECTBAMHU, a TAKXKE B CUTYyalUsX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAIOIIEH IPUPOIHON CPEAON, AJIs ITOBBIIIECHNUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJIBHON IIPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJACISAIOT 3HAYUMBIC JIS
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PacKpbIBaTh CMBICT XMUMHUYECKUX MOHATHMA (BBIACNATH MX XapaKTEepHBIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh TMPUYMHHO-CICACTBEHHBIC CBS3M MEXKIY OOBEKTaMHU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMeTHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIH, UCIIOh3YEMbIC B XUMUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJICTBHBIX TPEICTABICHUN BBISABIATH M XapaKTEPHU30BATh CYIICCTBCHHBIC
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHWSA, a TakKe B KadeCTBE OCHOBHI s (DOPMUPOBAHHUS THIIOTE3BI II0
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUMN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HaOmomaTh 3a XOJOM IIpolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, aHAIM3UPOBATH W WHTEPHPETUPOBATH HHGPOPMAIIHIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;



YMEHHE MPUMEHSTh pa3INdHbIe METOAbl M 3allpoChl MPU MOHCKE U OTOOpE
uH(GOpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJUMBIX JUISl BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
0o0JacTH  HMCTHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3JIMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpaguku U KX KOMOMHAIIMSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSI:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Auajgora W (WJIH) JIUCKYCCHH) TIO
CymiecTBy  oOCykgaemMol  Tembl, (QOpMYJIHpOBaTH CBOU  TPEIIOKCHHUS
OTHOCHTEIFHO BBITIONHEHUS TPEUI0KCHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITETFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh IPE3CHTAIUI0
pe3yabTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEepUMEeHTa (J1abopaTOpPHOTO OIBITA,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENbHOM W HWCCIIEOBATENBCKOM  JEATENBHOCTH  TPH  PEIICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3utuii (oOCyXaeHUs,, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHSI
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMNPEACATh WLENHU JESTENbHOCTH, IJIaHHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSTEIHLHO COCTaBIATh WM KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJYYEHHOTO pe3yJbTaTa 3asBJICHHOW IIeNM, yMEHHE
UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaracMbI€ B YCIOBHH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCSA HAy4yHble 3HAHMS, YMEHHS M CIIOCOOBI



JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEIbHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 kiiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM yPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJTHOPOHAS), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHUsS, XUMHUYECKasi peakius, KiIacCHU(PUKAIUs peakiui: peakiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
SIPO aToMa, JJICKTPOHHBIM CJIOW aToma, aTOMHash OpOUTa b, PaaUyC
aToMa, XUMHYECKas CBS3b, MOJIAPHAs W HETMOJSpHAs KOBAJICHTHas CBSI3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAcTBOpP, MAacCOBas JIOJS BEIIECTBA
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIg COCTaBieHus (popmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAUHEHUH 10
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHusi B llepuoauyeckoil cucreme,
3aKOHOB COXPAaHEHUsI MAcChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnmna)y, maneie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema Xumudeckux osiemerToB . U.
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij s/pa, 00IIee YUCIO IEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DIJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE XMMHYECKHE CBOWMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTHM MPOTEKAHUS XHUMHUYECKUX TPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCHUTCIBHYIO MOJICKYJISPHYIO M MOJSPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO JjieMeHTa 10 (opmyre
COEIMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

PUMEHSATh OCHOBHBIC OIEpAIlMi MBICIIMTEIBHON JEATEIbHOCTH — aHAIN3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3alluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBCHHBIX CBS3CH — JUIsI M3YYCHUS CBOWMCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MO3HaHUsI — HAOJIOICHUE, HU3MEpPEHHUE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIEN0BaTh  IpaBWIaM  TMOJb30BAHUS  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpPYJIOBAaHUEM, a TakKe IMpaBWaM OOpallleHHus ¢
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TIONYYCHHUIO ¥ COOMPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), MNPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  I10
pPacro3HaBaHUIO PACTBOPOB MIETIOYEH U KUCIIOT C MTOMOIIBI0 HHIUKATOPOB
(;makmyc, heHoNnGTANTCHH, METUIIOPAHK U APYTHE).

K xoniy oOydenus B 9 kjacce npeIMeTHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS YMEHHIA:

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: XHUMHYCCKUUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJUTUYECKAS] JTUCCOIMAINSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U



HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBMTENb,  OKHCIEHHME W  BOCCTaHOBIICHHE,
ajoTponusi, aMm(pOTepHOCTh, XUMUYECKasl CBs3b (KOBAJIGHTHAs, MOHHAS,
METaJUIMYECKasi), KPUCTAUIMYECKAs] pEHETKA, KOPPO3HUsl METAILIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuH, IMpeaeiabHO JOIMyCTUMas
koHueHTpauus [IJIK BemecTna;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATUA U
OPUMEHSTH 3TU HOHSITHUS [IPYU ONMCAHUM BEUIECTB U UX MTPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJieHUS (Qopmyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
ONpeNeiEHHOMY KJIacCy COEIMHEHUU 1o (opmynaM, BHA XHUMHYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOpax HEOPraHMYECKUX COCTUHEHUMN, TUI KPUCTAIMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIca llepuomnueckoro 3akona J[. WM. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», manbsle u OOJbLIME TEPUOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOJUYECKOM Tadiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpenielieHue HMX 1O JJIEKTPOHHBIM  CJO0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COCIWHEHHH B
npejaesax MajlblX IMEPUOAOB U TIABHBIX MOArPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOLIMX B pEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W crenudUueckrue XUMHUYECKHE
CBOMCTBa MPOCTBHIX M CIOXKHBIX BELIECTB, MOJTBEpPKIasi OMNHUCAHUE
OpuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIIU;

COCTaBJSAITb YPAaBHEHUSI AJIEKTPOJMTUYECKOW JTUCCOLUMALMMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOIO



oOMeHa, ypaBHEHUS PEaKIHi, MOATBEPXKIAIOIMMNX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIICCTBAMH PAa3TUIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MIOCPEJICTBOM COCTaBJICHHUS JIEKTPOHHOIO OajlaHca 3THX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHMS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX TIPEBpaIllcHUN B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISTE OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M  MOJIIPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrOo JjieMeHTa 110 (opmyre
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

cOO0JII01aTh IpaBujia  NOJb30BaHU XUMHUYECKOU MOCyA0U1 u
1a0bopaTOpHBIM  00OPY/JOBaHMEM, a TaKXe TMpaBWjia OOpamIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

NPOBOJAUTH  PEAKIMH,  IOATBEPXKIAIOMINEC  KAYECTBCHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
uoaua-, kapoOboHat-, ¢ocdar-, cuiukar-, cyiab(dar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUS M HWOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAaHMUECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIlUN MBICTUTEIBHONU NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allul0, BBISBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€d — JUIS W3y4YEHHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOIOICHNE, W3MEpPEHHe, MOJCIUPOBAHUE, JKCIICPUMEHT (peaabHBIM U
MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB
Ne HaumeHnoBaHue pa3jiesioB u K I JJeKkTpoHHbIe (LU(POBHIE)
n/n TeM NPOrpaMMsbI Bcero OHTPOIBHBIC paKTHieckue o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI
Pa3nea 1. [leppoHayajbHble XUMHYECKHE OHATHS
Xumus — BakHasi 00J1aCTh
11 €CTECTBO3HAHUS U 05 00 1 bubnmoreka [JOK
' IIPAKTUYECKOHN NEATEIbHOCTH https://m.edso0.ru/7f41837c
4eloBeKa
19 BemecTBa n xumudeckne 15 1 0 bubmuoreka [JOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. BaxkHeililne npeacTaBuTe/ i HEOPraHMIeCKNX BellecTB
21 Bozayx. Kucnopoa. [Tonsitue 6 0 1 bubnuoreka [IOK
' 00 okcuax https://m.edsoo0.ru/7f41837c
29 Bonopoa.ITonstue o 8 0 1 bubnuoreka [JOK
' KHUCJIOTaX U COMISX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonstue 06 5 1 05 bubnuoreka [JOK
' OCHOBaHUSIX ’ https://m.edsoo0.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 05 bubnunoreka [IOK
' HEOPraHMYECKUX COCIMHEHU N ’ https://m.edsoo.ru/7f41837c
Hroro no pazmeny 30
Pa3nen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xumudeckux 1eMmeHToB Jl. U. MenaeneeBa. CTpoeHue aTOMOB.
Xumnyeckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHMH
[Teproguueckuii 3aK0H U
[Tepuoanueckas cuctema
bubnuoreka [JOK
3.1 XUMHUUYECKUX demeHToB J[. 1. 07 00 00 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aToma



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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XUMHYECKas CBI3b.

bubmuoreka IJOK

3.2 OxuncnurensHo- 08 https://m.edsoo.ru/7f41837c

BOCCTAHOBUTEIHHBIC PEAKIINHI

bubmuoreka IJOK

Yroro no pasaeiny 15 https://m.edsoo.ru/7f41837¢c
P 3 bubmuoreka [JOK

C3CPBHOC BpEM https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ IpPOrpaMMBbE Beero KOﬁHTpOJIbeIe HpﬁaKTI/I‘IECKI/le 06pazoBaTETBHBIE
padoThI padoThbI pecypebr
Pa3znes 1. BemecTBo M XuMn4eckne peakimumn
11 [ToBTOpEHME U yrayOaeHne 3SHAaHU I 5 0 0 bubnuoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 0 0 bubnuoreka [IOK
' peakuuii https://m.edso0.ru/7f41a636
13 DIEeKTPOIUTHYECKAS TUCCOLALINSL. 8 1 05 bubnuorexa [IOK
' XUMHUYECKUE PEAKLIMU B PACTBOPAX ’ https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. HeMeTasibl M MX COeUHEHUS
21 OOm1ast xapakTepuCTHKa XMMUYECKHX 4 0 1 bubnuoreka LIOK
' snemeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
0
e ; ; o Bomoma X
' PYIUIBL £-€p https://m.edso0.ru/7f41a636
COEIIMHEHHUSI
OO6mrast XxapaKTepuCTUKa XUMUYECKHUX
bu6mmoreka [JOK
2.3 anemeHToB VA-rpynmsl. A3oT, dochop u ux 7 0 1 https://m.edsoo.ru/7f41a636
COEJIMHEHHUSI
OO01as XxapakTepUCTUKAa XUMHUECKHUX
bub6munoreka [JOK
24 DJEMEHTOB IVA-rpynmel. Yraepoa u 8 1 1,5 httos://m.edso0.ru/7f41a636
KPEMHUM U UX COCTUHEHUS
Hroro no pazneny 25
Pa3znes 3. MeTaJuibl M UX COCAUHEHUS
. bubmuoreka [JOK
3.1 Obmpe CBOHCTB METAIIOB 4 0 0 https://m.edso0.ru/7f41a636
3.2 Baxkueiinme MeTallIbl U BX COCAUHCHUS 16 1 1 bub6munorexa [JOK



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

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

Hroro mo paznery 20
Pa3nen 4. XuMusi u OKpy kaouias cpeaa
4.1 BentectBa u Marepuaibl B )KA3HU YEJIOBEKA 3 bubmiorexa LJOK
) p https://m.edsoo.ru/7f41a636
Hroro mo paznery 3
PesepBHOE Bpemst 3 Bubmzorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo yacon DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
1 [Ipeamer xumuu. Ponbs XumMuu B )KU3HU 1 0 0 bu6nunoreka [JOK
yesioBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
2 ITonsiTe 0 MeTOmAX MO3HAHUS B XUMHUH 1 0 0 https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
paloThl B 1a00paTOpPUU U MPUEMBI bubmuoreka [IOK
3 1 0 0,5
oOpalieHus ¢ 1adbopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucrteie BemecTBa U cMecH. CrocoObl bu6mmoreka [{OK
4 . 1 0 0
pas3zeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 0 0,5 Bubmrorexa LIOK
A . bumMep ' https://m.edsoo.ru/ff0d28¢8
OYHMCTKH TOBAPEHHOMN COJIN)»
bu6mmoreka [{JOK
6 ATOMEI H MOTIEKY I L 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE PIIEMEHTHI. 3HAKH 1 0 0 Bbubnunoreka [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmoreka [[OK
IT 1 0 0
8 POCTHE H COAHHIE Beliectna https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
J ATOMHO-MOJICKYJIAPHO yHeHHE . 0 0 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
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https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBAa BCIICCTB.

bu6mmoreka [JOK
10 X .B
Hmiricekas popuyaa. Barenthocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX IJICMCHTOB
OTHoOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [{JOK
11
OTHocuTENbHAsA MOJIEKYIISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOTr0 bu6mmoreka [{OK
3JIeMEHTAa B COCIMHECHUU https://m.edsoo.ru/ffod350c
13 KomnuectBo BemecTBa. Moib. Bbu6nuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMUYECKHUE SIBJICHUS. bubmoreka [[OK
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycia0BuUs IPOTEKaHUS bubnuoreka IIOK
15 .
XAMUYECKUX PEAKIUUN https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnienus koauyecTBa, Macchl
17 BEIIECTBA 10 YPAaBHECHHUSAM XUMHYECKUX bubmorera IOK
H . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukaius XuMuueckux peaxiun
18 (coenMHEHUS, PA3IOKCHUS bubmorexa [JOK
g b ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUsI, OOMEHA)
M. B. JIoMOHOCOB — yu€HBIi-
19 sHimKiIoneauct. O0o0IeHre U budmiorexa [IOK
) B https://m.edsoo.ru/ff0d40c4
CHUCTeMaTHh3aIus 3HaHUI
20 Kontponbnas padora Nel mo teme bu6moreka [IOK
«BemecTBa 1 XUMHYECKUE PEAKIUID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bu6mmoreka [IOK

BO3JyXa. KI/ICJ'IOpO,I[ — OJICMCHT U

https://m.edsoo.ru/ff0d448e
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IMpOCTOC BCUICCTBO. O30H

du3znueckre U XMuMHUYECKHE CBOMCTBA

22 KHCIIOpOJia (pEeaKIIuu OKUCIICHUS Bubmmorexa [JOK
poia (peartl ’ https://m.edsoo.ru/ff0d4614
ropenue). [loustre 06 okcumgax
CriocoObI ONTydeHHsT KUCTIOpOa B
23 nabopaTopuu ZIIIH OMBIH_UIerH(iICTI/I bubmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoii 3¢ ekt XumMrueckoi
24 peaKkIuu, MOHITHE O bubnmnoreka [HOK
TEPMOXMMHYECKOM YPaBHEHUU, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKITUIX
TomnuBo (HePTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie¢l)303 . a, CIIOCOOBI 2:1"0 bubamorexa LIOK
P %, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTnueckas padora Ne 3 o reme
26 «[Tony4yeHnue u cobupanue Kuciopoa bubmmorexa TIOK
i N p pOAa, https://m.edsoo.ru/ff0d4ae2
M3Yy4EHHUE €ro CBOWCTB»
97 Bonopon — anemeHT u nmpocroe bubmuoreka LIOK
BemecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nYECKre 1 XMMUYECKHE CBOMCTBA bubmoreka [[OK
Bogopoaa. [Ipumenenne Boropoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 Honsie 0 KucnoTax i Consx https://m.edsoo.ru/ff0d50d2
30 CriocoObI omy4YeHus BOIOPOa B bubnmoreka [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 mo Teme
Bbubnunoreka [JOK
31 «ITonyuenue u cobupanue BOIOpoaa,

W3YYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MossipHblit 00bEM razoB. 3aKOH

bubmuoreka [JOK

32 0
ABorajipo https://m.edsoo.ru/ff0d542e
Brruncnenus o6b€Ma, KonuyecTBa

33 BEIECTBA ra3a Mo ero N3BECTHOM 0 bubmorexa [IOK

. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WU 00BEMY
Brruncnenus 006EMOB Ta30B 1O

34 aBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA 0 bubmorera [OK
ypaB peaiii 1 https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B

35 DOU3NIECKHE U XUMHUYECKHE CBOMCTBA 0 bubmuoreka [JOK
BOZIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsitue 00 0 bubnmnoreka LIOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacrBopurens. HachlieHnubie

37 u HeHacmpeHHLIE acTBOpbL. MaccoBast 0 bubmorexa [OK

H P P https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIIECTBA B pacTBOPE
[IpakTnueckas pabora Ne 5 mo reme

38 «IIpuroroByieHrue pacTBOPOB C 05 bubmuoreka [JOK
onpeenéHHON MacCOBOM T0Jei ’ https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 Kontponbnas pabora Ne2 o teme 0 bubnmnoreka [IOK
«Kucnopon. Bogopoan. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, KiaccupuKaims, bu6mmoreka [{JOK

40 0
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMH4YECKUE CBOKMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 0 bubmorera IIOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUs: COCTaB, KiIaccuUKaIusi, 0 bubnmnoreka [HOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



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
https://m.edsoo.ru/ff0d67ca

HonyquI/Ie 1 XMMHYECKHE CBOMCTBA

Bbu6nunorexa [JOK

43 0
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukanus, 0 bu6munoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHUYECKHE CBOMCTBA 0 bubnuoreka IIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpa,
46 cnocoérfl) oI )CHI/ISI XI/IMI/I‘{ZSKI/IG 0 Bubmorexa ITOK
. ya ’ https://m.eds00.ru/00ad9474
CBOICTBa
[Tpaktnueckas padora Ne 6. Pemmenue
47 AKCIEPUMEHTAIBHBIX 3a/a4 10 TEME 05 bubmuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX ’ https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
48 I'enernyeckas cBsi3b MEXKY KlaccaMu 0 bubnuoreka LIOK
HEOPTaHUYECKUX COCTUHEHU https://m.edsoo.ru/00ad9a50
bu6mmoreka [{JOK
49 O0o01IeHne U cucTeMaTU3aIus 3HAHHI 0
H H https://m.edsoo.ru/00ad9ch?2
Kontponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 0 bubnnorexa LHOK
o p https://m.edsoo.ru/00ad9ela
COCIMHEHUMN
[TepBbie MONMBITKH KIaCCHPUKAITIT
51 XUMHUYECKUX 31eMeHTOB. [IoHsTHE O 0 Brbmiorexa OK
' https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX 3JIEMEHTOB
[Teproauueckuit 3aK0H U
52 [Teproguueckas cucTeMa XMMHYECKUX 0 bubmiorexa LOK
pHOA https://m.edsoo.ru/00ada52¢
anemenToB JI. 1. MenpeneeBa
bu6mmoreka [JOK
53 [Tepuonpl, rpymIbl, TOATPYIIIHI 0 nbsmorexa L

https://m.edsoo.ru/00ada52c¢c
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Crpoenne atoMoB. CocTaB aTOMHBIX

Bbu6nunorexa [JOK

>4 siaep. M3otorbl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 0007T109eK
55 aToMoB 3JieMeHTOB [lepuonnueckoi Bubmiorexa OK
https://m.edsoo.ru/00ada6bc
cuctemsl . 1. MenaeneeBa
XapakTepucTuka XUMUYECKOT O
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bu6moreka [JOK
[Tepuoguueckoii cucrteme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoandeckoro 3akoHa st
57 pa3BUTHA HAayKH U npakTuku. J. 1. bubmuoreka LIOK
MenpeneeB — y4€HBIN, TIEIAror u https://m.edsoo.ru/00ada96e
rpaKIaHUuH
DIEeKTPOOTPHUIIATETHFHOCTh ATOMOB bubnuorexa [JOK
58
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
Bbub6nunorexa [JOK
59 Honmas xmuriecias cpssb https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHast Xumuueckas bubnmnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenonsipHasi XuMH4ecKas bubmuotexa [{OK
CBSA3b https://m.edsoo.ru/00adaab9
Bbubnunoreka [JOK
62 Crenen okncaeHus https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE bubnmnoreka [HOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIIUTETN ¥ BOCCTAHOBUTEIH bubmorexa [OK
https://m.edsoo.ru/00adb076
65 Kontponbnas pabora Ne4 o reme bubnmoreka [HOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CTpOCHI/Ie aToMa. XMMHYECKas CBS3b»

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

66 PezepHblil ypok. O6001meHue 1 1 bu6mmoreka [IOK
cucTeMaTu3anus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6001eHNE U 1 bubnuoreka LIOK
cucTeMaTu3anus 3HaHu’ https://m.edsoo.ru/00ad9cb2
68 PesepubIil ypok. O6001meHNe 1 1 bubamnoreka [HOK
CUCTEeMAaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hdara uugposbie
w/n Tema ypoka Beero Koﬁxnponbmﬂe HpﬁaKanecxne W3ydeHHs | 0GpA30BATENbHbIC
padoThbI padoThI pecypebi
[Tepuoauyeckuii 3aKoH.

1 ITepuoanueckas cuctema 1 0 0 bubamnoreka [HOK
XUMUYECKUX 3J1eMeHTOB /1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XEIMI/IHGCKI/IX 3JIEMEHTOB 1 0 0 Bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOJIOB
Knaccugukanus 1 HoMeHKIaTypa bubmuoreka [IOK

3 1 0 0 _

HEOPTAaHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bubl XuMU4eCKON CBSI3M U TUIIBI bubmuoreka [JOK

4 < 1 0 0
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
O06o0mmaromnuii ypok 1mno reme

) «IloBTOpenue u yrinyOnenue 3HaHUN 1 0 0
OCHOBHBIX pa3JieJIoB Kypca 8 Kiaccay

6 Knaccudukanus xuMmuueckux 1 0 0 bubmuotexa [{OK
pPEeaKIMii MO pa3JIuYHbIM NMPU3HAKAM https://m.edso0.ru/00adbcb0
[ToHsaTHE O CKOPOCTH XUMUYECKOM

7 CaKIUU HOHHI;I/Ie 0 TOMOTEHHBIX U 1 0 0 Bubmiorexa LIOK
PCAKIHH. https://m.edsoo.ru/00adbe9a
TETEPOrCHHBIX PEAKIUAX
[TonsiTe 0 XMMHUYECKOM PAaBHOBECHUHU.

@akTOopsbl, BIUAIOIINAE HA CKOPOCTh bubnmnoreka [HOK

8 . 1 0 0 _

XUMHUYECKON PeaklMu U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC bubmuoreka [JOK

9 1 0 0 _
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 31€KTPOIUTUUECKON 1 0 0 bubnmnoreka [HOK

JAUCCOLMAaIlH. CuibHEBIE U c1a0bIe

https://m.edsoo.ru/00adcd68
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QJICKTPOJINTBL

11 HoHHbIe ypaBHEHUS peaKIuid 0 Bubmioreka LIOK
M peakt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUM B CBETE MPeACTaBICHUMN 0 bubnnorera LIOK
val https://m.edsoo.ru/00add5d8
00 JICKTPOIUTHYCCKOMN JTUCCOIUALINH
XMMHYECKHE CBOIMCTBA COJIEH B CBETE
13 MpeICTaBIICHUH 00 0 Bubmaorexa [JOK
pell o https://m.edsoo.ru/00add8b2
AICKTPOIUTHUCCKON AMCCOLMAIINHI
. bubnuoreka [JOK
14 HonsTne 0 ruapomse coneit 0 https://m.edsoo.ru/00add9d4
15 O06o01IeHne 1 cucTeMaTH3aIus 0 bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTuueckast padora Ne 1.
16 «I?emeHI/Ie 3I<cnpe MMCHTAJIbHBIX 0,5 bubmmoreka LIOK
p ! https://m.edsoo.ru/00addbfa
3a1a49d»
KonTponsHaas padora Ne2 o teme
17 «9J‘IGII()T OJII/ITI/Ip‘{eCKaH Wccoanus 0 Bubamoreka LIOK
p o HaIHA. https://m.edsoo.ru/00addecQ
XMMHUYECKHE PEaKIIMU B PaCTBOpaxX»
OO011as XxapakTepUCTHKA FaJIOr€HOB.
18 XI/III-\]/[-II/I'-I€CKI:/IG CBI;ﬁCTBa Ha IpUMeEpE 0 brbmiorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJIopa
Xinoposonopon. CorstHast KUCiI0Ta
19 XI/IMII/)IquIi[I/Ig CiOﬁCTBa TIOJT eHI/Ie’ 0 Bubmorexa LIOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IIpakTuueckas padora Ne 2 1o Teme
20 «Hpon €HUE C(gISIHOf/'I KUCJIOTBI 1 Bubmorexa LIOK
v .. . ’ https://m.edsoo.ru/00ade348
M3y4deHue e€ CBOMCTBY»
Brruncienus mo ypaBHEHUSIM
21 XUMHYECKAX eali,p Wi, €CJIM OIUH U3 0 brbmiorexa LIOK
peaKiu, o https://m.edsoo.ru/00ade488
peareHToB JaH B N30BITKE
22 OO0mas xapaKTepHCTHKA DJICMEHTOB 0 bubmunoreka [IOK



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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
https://m.edsoo.ru/00ade488

VIA-rpynibl

https://m.edsoo.ru/00ade64a

AmoTpOITHBIE MOIU(PUKAIIUH CEPBI.
Haxoxnenue ceppl U €€ coe IMHEHH I

bub6nunoreka [JOK

23 B Ipupoje. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBo110pO/1, CTPOEHUE, bubmuoreka [JOK
($hU3UYECKUE U XUMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcunpl ceprl. CepHas KHCIOTA,
25 (bHSI/IEGCKI/Ile) u XI/II\EI/I‘IGCKI/IG CBOICTBA bubmiorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINY, JIEKAITUE B
OCHOBE IMPOMBITIIEHHOTO CITOco0a
ITOJIYYEHUS] CEPHON KHUCIIOTHI. bubnuoreka IIOK
26 :
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaroIEn CpeJibl COEAMHEHUSIMU
cepbl
27 Brrunciienre MaccoBoi 1OJIM BbIXOJ1A bubnuoreka [JOK
MPOAYKTA PeaKIuu https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCTUKA SJIEMEHTOB
08 VA-rpynmsl. A30T, paclipocTpaHeHHe bubamnoreka [HOK
B IIpUpoze, pU3NUecKue u https://m.edsoo.ru/00adeea6
XUMHYECKUE CBOMCTBA
AmMuak, ero GpU3NIECKHUE U
29 XUMUYECKUE c?;oﬁCTBa MOJIy4eHUE U bubmmorexa [IOK
’ ya https://m.edso0.ru/00adf004
MIPUMEHEHHE
[IpakTueckas padora Ne 3 o reme
30 «I%on eHue aNII)MI/IaKa U3Y4YECHHE ero bubmiorexa LIOK
- ya > M3y https://m.edso0.ru/00adf180
CBOMCTB»
31 A3oTHas Kucnora, e€ Gu3nIecKue u bubnmnoreka [HOK
XUMUYECKUE CBOMCTBA https://m.eds00.ru/00adf306
32 Hcnonp30BaHUE HUTPATOB U COJEN bubmuoreka LIOK

AMMOHHSA B KAQUYCCTBC MUHCPAJIBHBIX

https://m.edsoo.ru/00adf518
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ynoOpeHuit. XumMudeckoe
3arps3HEHUE OKPYKAIOLIEH Cpebl
COCIVHECHMSIMU a30Ta

dochop. Oxeun pochopa (V) u

bu6mmoreka [{JOK

33 (pocopnas KHCIIOTa, (rrssraecxue y 0 https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, TOTyYEHUE
Hcnonp3oBanue hocdaros B
KayecTBe MHUHEPAIBbHBIX YI0OpEHUH. bubnmoreka [HOK
34 o 0 _
3arpsi3sHEHUE TPUPOIHON Cpebl https://m.edso0.ru/00adfc20
dbocharamu
VYraepon, paciipocTpaHeHHe B
35 npu 1(:)) lel EHSH{)ICCTI;II)JG 1 XUMUYECKHE 0 Bubmiorexa LIOK
PHPOJIC, https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxcuppl yriepona, ux puzndeckue u
36 XUMHUYECKHE CBOMCTBA. 0 bub6mmoreka [IOK
DKOJOTUYECKUE MPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHI0M yriepoaa (1V)
.. bu6mmoreka [{JOK
37 VYronpHas KHCI0Ta U €€ COolTn 0 https://m.eds0o.ru/00ae006¢
[IpakTueckas pabota Ne 4 mo Teme
"ITonyyeHue yriaekucioro rasa. bubnuoreka [IOK
38 1 .
KavecTBenHnas peakuus Ha KapOoOHAT- https://m.edso0.ru/00ae027e
noH"
[TepBoHavanbHBIC TOHATHS 00
39 0 lngI/I'-IeCKI/IX BEIIECTBaX KaK O 0 brbmiorexa LIOK
P m https://m.eds00.ru/00ae054e
COEIIMHEHMSIX yIiiepoia
. bu6mmoreka [{JOK
40 Kpewuii n ero coeaunenns 0 https://m.edso00.ru/00ae080a
[IpakTnueckas padora Ne 5. Perenue
41 HKCIIEPUMEHTATIBHBIX 33/1a4 110 TEME 05 bubnmnoreka [HOK
«BaxHenre HEMETAIIIbl U UX ' https://m.edsoo.ru/00ae0bf2
COCITMTHCHHS)
42 KonTponbHas padora Ne3 mo Teme 0 bubmmoreka [JOK
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«BakHeiimme HeMeTaJUIbl U X
COETUHEHUS

https://m.edsoo.ru/00ae0el8

OO1m1as xapakTepuCTHKa XMMUYECKHX
3JIEMEHTOB — METaJIOB.
Mertannuueckas CBA3b U

bu6mmoreka [JOK

0
43 METaJlJINYeCKask KpUCTaIIMYECKast https://m.edso00.ru/00ae103e
pemérka. duzndeckue CBOMCTBA
METAJLIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.
44 DHAEKTPOXUMUYECKUN DS 0 bubanorexa LIOK
P N PAx https://m.edsoo0.ru/00ae1156
HaMpsHKEHUH METAIIJIOB
O61ue cnocoObl MOTYYeHHUS
MetaiuioB. CiuiaBel. BeiuuciieHust mo
45 aBHEHUSIM XUMHUYECKUX PEAKIINU 0 bubmmorexa LIOK
M PeaKIHHL, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COICPIKUT
MIPUMECH
bubmuoreka [[OK
46 HonsTre 0 KopposuM METaNI0B 0 https://m.edso0.ru/00ae1278
bu6mmnoreka [JOK
0
at Illenoumnpie MeTaILI https://m.edsoo.ru/00ae14b2
48 OKcuapl ¥ THAPOKCHUABI HATPUS U 0 bubnmnoreka [HOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAILIBI — 0 bubnuoreka LIOK
KaJbIUHA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxxueiiiie coeqMHEHNS KaIbIHAS 0 bubmorexa LIOK
a 1t https://m.edsoo.ru/00ae15e8
51 O0001IeHE U CHCTEMATH3AIAA 0
3HaHUHU
JKEcTKOCTh BOMIBI M CITOCOOBI €€ bubmoreka [JOK
52 0 _
YCTpaHEHUS https://m.edso00.ru/00ae1886
53 [TpakTiueckas pabota Ne 6 mo Teme 05 bubnmnoreka [HOK

"YKECTKOCTH BOABI U METOMEI €6

https://m.edsoo.ru/00aelae8
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ycTpaneHus"

N bubnuorexa [JOK
>4 AmOMHHHIE 0 https://m.edsoo.ru/00aelc64
55 AmMorepHBIC CBOWCTBA OKCHIA U 0 bubnmnoreka [HOK
THJIPOKCHU A https://m.edsoo.ru/00aelc64
bu6mmoreka [{JOK
56 Keneso 0 https://m.edso0.ru/00ae1d86
57 OKcuipl, THIPOKCHUIIBI U COJTH JKENe3a 0 bu6mmoreka [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O60061eHne U cucTeMaTH3aus 0
3HAaHUU
[TpakTruueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 05 bubnmnoreka [JOK
«BaxHeumme MeTamibl U uX ' https://m.edso00.ru/00ae3de8
COEIIMHEHHUS
Brrancnenus mo ypaBHEHUSIM
XUMHUYECKUX PEaKui, ecliu OJUH U3
60 peareHToB J1aH B U30bITKE WIIN 0 bubmuoreka LIOK
COJICPKUT MpUMECH. Brruncnenus https://m.eds00.ru/00ae1750
MacCcOBOH JI0JIM BBIXOJIa MPOJIYKTa
peaxIuu
61 O6o6uvleHI/Ie Y CHCTEeMaTH3aIus 0
3HAaHUU
KontponbHas padora Ne4 o teme
62 «BaxHneillne MeTaIbl U UX 0
COEJIMHEHUSD
63 Bemecrsa n Marepuasl B 0 bubamnoreka L{IOK
IIOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE 0 bubamnoreka L{IOK
OKpY’Karollen cpeJibl https://m.eds00.ru/00ae4270
65 Pone xumum B pereHnn 0 bubmuotexa [{OK

OKOJIOT'MYCCKUX HpO6J'ICM

https://m.edso0.ru/00ae4270
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66 PesepHblil ypok. O6001eHne 1 1 bubmuoreka LIOK
cHUCTeMaTHu3aIvs 3HaHUM https://m.edsoo.ru/00ae0dOa
67 Pesepsublii ypok. O6001meHue u 1 bubmmoreka [IOK
CHCTEeMaTH3aIlHs 3HAaHUH https://m.edsoo.ru/00adb33c
68 PesepHblil ypok. O600menue u 1 bu6mmoreka LIOK
cHCTeMaTH3aIvs 3HaHUM https://m.edsoo.ru/00ad9ch?2
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[NPOI'PAMME
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[IOKYMEHT MOATMUCAH 3/IEKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BHO)XETHOE OBLLLEOBPA30BATEJIbHOE 26.09.23 04:38 (MSK) Ceptudumkart 4EC351B2CA87BF74411B943C8B7FE142
YYPEXXAEHUE "KOMCOMOJIbCKASl N2 1 CPEHASA
OBLLIEEOBPA30BATEJIbHASA LUKOJIA", byTHa WHHa BukToposHa, vpekTop




