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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIero o0pa3oBaHus, MPeICTaBICHHBIX
B ®I'OC OOQO, a Takke Ha OCHOBE (enepanbHOl paboueid MpoOrpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIINY MPEnogaBaHusl yueOHOTro mpeaMeTa « XUMHUSI»
B oOpa3oBaTenbHBIX opranm3arusax Poccuiickoit deneparium.

[Iporpamma mo xumuu Aa€T MPEJACTABICHUE O IEsIX, OO0IIeil cTpareruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNIbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM U TeMaM MPOTpaMMbl IO XHMMHUH, OIPENETSACT KOJUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeACISICT BO3MOXXKHOCTH —IpeaMeTa Ul
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro oOpa30oBaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEILHON JIEATEILHOCTH OOYyYaromerocsi Mo OCBOEHUIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
o0Oy4Jaromnierocsi, ero MpejCTaBICHUl O MaTepUaTbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (popMUpPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUU U 00 HBOJIIOIMHU BEHIECTB B MPHUPOJIE, O IMYTAX PEHICHHS TI100aTbHBIX
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 (YyHKIHOHATBLHOW rpaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEIIbCKUX YMEHUM, HEOOXOJIMMBIX Kak B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPAaMOTHOCTH O0YyYaroIuXCs;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS 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  mpeaMera, KOTOPBIA  SIBJISIETCS  MENaroru4ecKu
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 3HAUYUMBIX TOHSTHH
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 BEILIECTBE U CUCTEMbI TOHSITHI O XUMUYECKOMN
peaknmu. OO0e O3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHBI TI0 TPHHIIUITY
MIOCJICTIOBATEIIBHOTO Pa3BUTHS 3HAHWN Ha OCHOBE TEOPETHUYECKHX IMPEACTABICHHM
Pa3HOTO YPOBHS:

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

— Ilepuoguueckoro 3akona /1. V1. MenieneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

— YUYEHUS O CTPOCHUU aTOMa U XMMUYECKOM CBA3H;

— TpeACTaBICHUM 00 DIJICKTPOJUTHUYECCKONM JUCCOIIMAIIMKM BEIISCTB B
pacTBoOpax.

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

OcBoeHue mporpaMMbl 1O XUMHU  CHOCOOCTBYeT  (OPMHPOBAHHIO
IIPEJCTABJIEHUS] O XUMUYECKON COCTABIISIOLIECH HAYYHOU KAPTUHBI MUpaA B JIOTUKE
e€ CHCTEMHOM TMpHUPOJIbI, IIEHHOCTHOTO OTHOIICHUS K HAay4HOMY 3HAaHUIO W
METOJIaM TO3HaHUs B Hayke. M3yueHue XUMUU MPOUCXOIUT C MPHUBICUCHHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4YeOHBIX mnpeameToB: «OKpyKaloomuid MUpy,
«buonorus. 5-7 kinacce» u «Pusnka. 7 KIacc.

[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 y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHMM CUCTEMbI XHUMHYECKUX
3HAHUN — Ba)KHEHUIIUX (HaKTOB, MOHSITHM, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUM,
JOCTYIHBIX 0000IIEHUI MHPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAyKH, B



npuOOIICHNH K HAyYHbIM METOJAaM TIO3HAHWS TP HW3YYCHUH BEIIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JeSITENIbHOCTH, OCBOGHHUU TPAaBWJI 0O€30MacHOr0 OOpalieHusi C BEIeCTBaMU B
ITIOBCETHEBHOM KU3HU.

[Ipu uM3yyeHUM XMMHUU HAa YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUsS Ba)KHOE
3HaUY€HUE MPUOOPENH TaKHe 1eJd, KaK:

— (dopMHpOBaHHE MHTEIVIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

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

— o0ecIieueHne YCI0BUM, CTIOCOOCTBYIOITUX MPHOOPETEHNUIO 00YYarOIIMMUCS
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 UHCJIE YMEHUW OOBACHITH W OICHWUBATH SIBJICHUS
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,
MOHVUMAaHUSI TEHHOCTH XWUMHYECKUX 3HAHWA JJI1 BBIPAOOTKH 3KOJIOTHUECKH
1eJIeCO00Pa3HOr0 TOBENEHUST B OBITY W TPYAOBOM JESATENBHOCTH B IIENAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGWIS W HANPABICHHOCTH JATLHEUIIETO
0o0yueHus.

OOmiee 4YKMCIIO 4YacoB, OTBEACHHBIX I H3YUYCHUS XHMHH Ha YpPOBHE
OCHOBHOT'O 0011er0 00pa3oBanus, coctaiseT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. DHU3NYECKUE CBOWCTBA BEHIECTB. ArperaTHOE COCTOSTHHE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
31eMeHTOB. [IpocThie U CIOKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTh 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 COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukamms
XUMHUYECKUX PeaKIuil (COeTuHEHNs, Pa3IoKeHUs, 3aMeIlIeHUsI, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBujIaMu paboThl B J1JaOOpaTOpUu U
npuémMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHHUEM, U3yUYE€HHUE W OIHMCAHHE
(GU3NYECKUX CBOHCTB O0Opa3lloB HEOPraHWYECKMX BEIIECTB, HAOJIOJICHUE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pacTHUpaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJEHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KUCJIOTOM) sIBIEHUH, HAOII0/IeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pas3ioxeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioxKeHUue THIPOKCUa
meau (1) mpu HarpeBaHuu, B3auMoeCcTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3felieHus CMEcEil: ¢ MOMOIIBI0 MarHuTa, (pUIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
coild, HaONIOJeHWE W  ONMCaHUE  PE3yJNbTaTOB  MPOBEJEHUSA  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MAacChl, CO3JaHUE MOJIEIeH MOJIEKYI
(ILIapoCTEePKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKHUX BellECTB

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 KHUCJIOpPOJa B JIaOpaTopuM H MPOMBINIIEHHOCTH. KpyroBopor
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 (dexra, pazpyiieHne 030HOBOTO CIIOSI.

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

Monsipubiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

dusnyeckue cBoMcTBa BOAbL. Boma kak pactBopurenb.  PacTBOphI.
HacelllieHHBIE M HEHACBIIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10714 BEUIECTBA B pacTBOpE. XMMHUYECKUE CBOMCTBA BOJAbl. OCHOBaHUSI.
Poisib pacTBOpOB B Npuposie U B KU3HU 4YesnoBeka. KpyroBopot Boabsl B IPUPOJIE.
3arpsA3HeHre NpUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  coseoOpa3yroniie  (OCHOBHBbIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecosneoOpasyrome. HomeHnknatypa okcugoB. Du3MYECKHME U XUMHUYECKHUE
CBOMCTBa OKCHUJIOB. [TosrydueHue oKCuIoB.

OcHoBanus. Knaccudpukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuil. PHU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucioT. Ousndeckue u
XHMHYECKHE CBoMcTBa KHCIOT. Psan aktuBHocTM MetauioB H. H. bekerona.
[Tonyuenue KuUCIIOT.

Commu. Homenknarypa coseil. @usznueckne u XMMHYECKHE CBOWMCTBA COJIEH.
[Tonydenue cosen.

['eHeTnueckas cBsA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIMHEHHUIM.

Xumuueckuit IKCnepumenm:

KAQ4ECTBEHHOE ONPEJEICHUE COAEPKaHUs KACIOPOAa B BO3AYyXE, MOJYUYEHHUE,
coOupanue, paclio3HaBaHWE W U3YYEHUE CBOWMCTB KHUCJIOpPOJa, HAOII0/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
IpeKpameHnsi TOpeHus (Mmoxapa), O3HAKOMJICHHE C o00pa3laMd OKCHIOB H
OMMUCAaHUE HX CBOWCTB, MOJy4YeHUE, COOMpPAHUE, PACMO3HABAHUE U U3YUYECHUE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabIt01eHne 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HWCCIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METAILIAMU
(HaTpueM ©  KaubllMeM) (BO3MOXHO  HCIOJb30BaHUE BUICOMATEPUAJIOB),



UCCIIEJOBaHUE O00pa3loB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIO0Yel,
uzydyeHre B3aumozeiicTBusi okcuga menu (I1) ¢ pactBopoMm cepHOM KHCIOTHI,
KHCJIOT C METaulaMH, PEAaKUUW HEUTPAIMU3aLUM, IIOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHMI, BBITECHEHME OJIHOI'O METAJlla JPYT'MM M3 pacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 TeMme «BaxHeilmue Kinaccsl HEOPraHWYECKHX
COEIMHEHU.

HHepuoauvyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemenToB JI. WU. MenngeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBA3b.
OKHCINTETbHO-BOCCTAHOBUTE/IbHbBIE PEAKIIUH

IlepBble MOMNBITKM KiIaccHU(UKALMM XUMUYECKUX d3JeMeHTOB. [loHsTHEe O
rpynnax CXOJHBIX OAJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pazytoT aM(pOTEPHbIE OKCHUIbI
Y THJIPOKCHUIBI.

[lepnomnueckuii 3akoH. [lepuoguueckas cucteMa XMMHYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas Y JUIMHHONEPUOAHAs  (POPMBI
ITepuonnueckoii cucremsl xumudeckux ieMeHToB [[. . Menneneesa. Ilepuonaer
U rpynnsl. DU3WYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIepUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMoB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
Ilepnomnueckori cucremsl [[. M. MengaeneeBa. XapaKTepUCTMKa XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTM W3MEHEHHUS paJdyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepnogmueckoro 3axoHa u [lepruoandeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku W npaktuku. [[. M. MeHneneeB — yd€HbId U
IPaKIAHUH.

Xumuueckast cBs3b. KoBaneHTHass (mojsipHass M HENOJISIpHAs)  CBS3b.
DNEeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipoueccsl okucaeHUs: U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA IMHKA C pacTBOPAMM KHCJIOT M WIEJIOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiu pa3noKeHusl, COEAUHEHHUS ).

Mexcnpeomemmunie ceéasu



Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XMMHHM B 8 Kilacce
OCYIIECTBJISICTCS. 4epe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX
IIOHATUM, TaK Y MOHITUU, SIBIIIOLINXCS CUCTEMHBIMU JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTI'O LIUKJIA.

OO011e ecTeCTBEHHO--HAyYHbIE TIOHSTHS: HAyYHBIN (pakT, TUNOTE3a, TEOPHS,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukanusi, TMepUOJUYHOCTb, HAOII0ECHNE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, D3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUI,
U30TOIBbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUM 3apsl, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, ra3, (GU3MYEeCKUe BEIUYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dortocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpasibl, TOpPHBIE MOPOIBI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHUYECKAsI peaKI st

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /l.
N. MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHUHM CBOWCTB
XUMHYECKUX DHJIEMEHTOB TMEPBbIX TPEX TMEPUOJOB, KM, KaJIbLU M UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepmoauueckont
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemecTBa: BHUJBI XMMHYECKOW CBSI3H. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIMYECKOW PEHIETKH U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHU, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanys XuMAYECKUX PEaKIUid MO Pa3InYHBIM MpU3HAKaM (10 YHUCITY
U COCTaBy YYaCTBYIONIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
U3MEHEHUIO CTETNIEHENW OKUCIIECHUSI XMMUUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTalau3atopa). JK30- U SHJIOTEPMUUYECKUE PEaKIU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xumMudeckon peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [[oHsTHE O TOMOrE€HHBIX U TE€TEPOTreHHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XMMHUYECKOM PEAKIMU U TMOJOKEHHE XUMHUYECKOIO
paBHOBECHSL.

OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBiienue YpaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIUil C HKCIOJb30BAaHUEM METOJa
3JICKTPOHHOTO OajaHca.

Teopus 3IEKTPOIUTUYECKON TUCCOUMUALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXaHu3M [HMCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKO cBsizu. CteneHs aucconuanuu. CHUIIbHbBIC U C1a0bIe 3JIEKTPOJIHUTHI.

Peakiiuu noHHOro o6MeHa. Y CnoBus MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. (CBoWCTBa KHCIIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUYECKOM
muccouuanvu. KauectBeHHble peakuny Ha MOHbL. [[oHATHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajiMasza), CIOXHBIX BEIIECTB
(XJopua HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKINH
OT BO3JICUCTBHS paA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOTHOCTH
pacTBOpPOB BEIIECTB, IMpollecca JUCCOIMALMM KHUCJIOT, MIeJodYer u  cojei
(BO3MOXHO  KCIOJIb30BaHME BHJACO MaTEpUaJOB), IMPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
(ropeHue, peakiuu pa3iioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI KAYECTBEHHBIX pPEAKUMM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6miast xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Gu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMMOJICCTBUE € MeETaJJIaMU, HEMETaulaMH, IejioyaMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTA, XMMUYECKUE CBOMCTBA, IOJyYEHHME, NpUMEHEHHe. JlericTBue
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTENEeHU OKucieHusa. CtpoeHue U (PU3NUYECKHUE CBOWMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia M CePhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cephl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTpoeHue, (Pu3nyecKue M
XuMuuyeckue cBorctBa. OKCHABI Cepbl KAK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kucinora, (QuU3HUECKMe H XHMHYECKHE CBOMCTBa (0OOIIME Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucioThl. Coau CEpHON KUCIOThI, KAUECTBEHHASI PEAKLIUS Ha



cynb(ar-uon. Haxoxxnenue cepbl u €€ COCAMHEHHH B TPHUPOAE. XUMHUYECKOE
3arpsA3HEHHUE OKPYXAIOIIE Cpenbl COEANHEHUAMH CEPbl (KUCIOTHBIE JOXK]H,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapAaKTEPHBIE CTENIEHU OKHUCIEHHS. A30T, pacnpOCTpaHEHHE B MPUPOJIE,
busznueckre U XUMHUECKUe cBoCTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero
busznueckre U XUMUYECKHUE CBOMCTBA, ModydyeHue u npumeHeHue. Conu aMMOHUS,
uX (pU3NYECKHe U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKue U XUMHYECKHE
cBoOiicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U Clenu(pUYEecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopennii. XUMUYECKOE 3arpsi3HEHUE OKPY’KAIOIIeH cpelibl COeIMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arps3HEHUE BO3JyXa, MOYBBI U BOJIOEMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3MUecKue U XUMUUECKHUE CBOMCTRA,
nosyaenue. Mcnonb3zoBanue pocharoB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 3nneMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJuIOTPOIHbIE
MoaudUKalMy, pacnpocTpaHEHWe B TpUpoJe, (U3UYECKHEe W XUMHUUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupojae. OKCuibl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIydEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (1V), rumore3a riao0anbHOr0 MOTEIUIEHUS KIMMaTta, MapHUKOBBIN
s dekt. YronpHas KucaoTa v €€ coyid, ux (PU3nUecKue U XMMUUYECKUEe CBOWCTRA,
noiydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHauanbHble TOHATUSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSIX
yriepojaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
IPOAYKThI UX TepepaboTku (OEH3WH), WX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCNIKaX, YIIIeBOJaX — U UX
poi B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢wu3nueckue H XHMHYECKHE CBOMCTBA, TIOJIYUCHHUE M
npumeHeHue. CoenvHeHuss KpemHusi B mnpupone. OOmue mnpeacTaBieHus 00
okcusie kpemuus (IV) u kpemHueBor kucinore. CHIHMKAThI, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpOUTeNbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOoH, Xkene300eToH. IIpobiieMpl 6€301aCHOTO HCITOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCETHEBHOM KU3HH.

Xumuueckuil IKcnepumenm:

H3ydeHrne o0pa3IoB HEOPTraHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
IIPOBEJICHNE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUJ-UOHBI U HAOIIOJICHUE NMPU3HAKOB
UX TPOTEKAaHUS, OMBITHI, OTpaKaOIIHEe (PUINYECKUE U XHUMUYECKHE CBOMCTBA
raJjoreHOB M HX COEIWHEHUH (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB),
O3HAKOMJIECHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAIIOB), HAOJIOIEHUE Mpolecca OOYyIIIMBaHUsL caxapa IMoJ JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YCHHUE XUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakluK Ha Cyibdar-
WOH W HaOIIOJIeHUE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HUX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUaioB), oOpasaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOJIyYeHHE,
cobupaHue, paclio3HaBaHME W M3YYEHHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdhaT-uOH U U3yUYEHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3AUMOJICVCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YEeHUE MoJIeNen
KPUCTAJUTMYECKUX PEemETOK anMmasza, rpadura, QyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOTA3a, MOJydYEeHUE, COOMpaHue, paclio3HABAaHUE U U3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIUKAT-MOHbl M W3yYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIIMEH CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxxHenmme HeMeTallTbl U UX COCIMHEHUS».

MeTayibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumuudeckux osnemeHros J[. .
MenpeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTalsioB. Metajuinueckasi CBSI3b U
METaJUIMYEeCKasi  KpUCTaJUIMUecKas  pemeéTka.  DJIEKTPOXUMHUYECKUH  psll
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CIOCOOBI TONYYeHHUS] MeTaioB. [loHATHE O KOPPO3WU METAIJIOB, OCHOBHBIC
CrocOOBI 3amUThl UX OT Kopposuu. CrutaBel (CTalnb, YYTyH, AIOPATIOMHHUH,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[llenounsle mMeTasuibpl: noyo)keHUE B llepuoanyeckoin cucremMe XMMHAYECKHUX
snemeHtoB JI. M. MeHneneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe Hatpus U Kanusi). OKCUasl u



TUJIPOKCUZIBI HATpUsi W Kaiuus. [IpuMeHeHue MENOYHbIX METAII0OB U HX
COCJIMHCHMHU.

[IlenouyHo3eMeIbHBICE METaIbl MAarHMd W KaJbl[Mi: TIOJIOKEHHE B
[Iepuonnueckoii cucremMe xumudeckux siemeHToB 1. M. Menneneesa, ctpoeHue
MX aTOMOB, HAX0XJICHUE B ITpUpoic. PU3NUECKUE U XUMHUYECKHE CBOMCTBA MATrHUS
U Kaiblusa. Baxkuelmue coequHeHHS Kaiublusd (OKCHJA, THIPOKCHI, COJIN).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnoMHUHUH: TI0JIO)KEeHUE B [leproinueckoi cCUCTeMEe XUMMUYECKUX SJIEMEHTOB
. U. MennaeneeBa, CTpoeHHE aToOMa, HaxoXAcHHWE B npupoaec. Dusznyeckue u
XUMHUYECKHEe CBOWCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHUIA M THAPOKCH/IA
AJTIOMHHMUS.

Kenezo: nonoxkenue B [lepnoandeckoil cucreMe XUMUUYECKUX 3JIEMEHTOB /.
. MengeneeBa, cTpoeHME aroma, HaxOXJIeHUE B mpupone. Dusznyeckue u
XUMHYECKHe CBOMCTBA kene3a. OKCubl, ruipokcuibl U con xenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJTYYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAIOB U CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHJA
KaJIbIUS W HATpUsi C BOJOW (BO3MOXXHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
VCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHHUS KeJIe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHUE  BUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAaKIMi HA WOHBI: MarHus, KaJblMs, aTIOMUHHUS, [IMHKA, JKEJIe3a
(I u xenesza (11), mexu (11), HaOMOCHKME W ONTMCAHUE MPOILIECCOB OKPAIIMBAHHMS
JIaMEHU MOHaMU HaTpus, Kalus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIeI0BaHUE aM(OTEPHBIX CBOMCTB T'UJIPOKCUJIA ATFOMUHUS
Y TUJIPOKCHUA IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3314 110 TeMe « BaxkHeunmme
METAJJIbl U UX COCUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKU3HM 4eEJIOBEKAa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHE OKpYKarouleh cpeibl (MpeleiabHasi JO0MyCTUMAast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xuMun B pelieHn 3K0I0THYECKUX
pooeMm.

Xumuueckuii IKcnepumenm:

H3y4deHrue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu



Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYEHMH XMMHUU B 9 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAay4YHOT'0 1IMKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE TOHATUS: HAY4YHbIM (aKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KilaccuuKanus, MEePUOAUYHOCTh, HAOMIOIEHHE,
OKCIEPUMEHT, MOJCTUPOBaHUE, HW3MEPEHUE, MOJEb, SBIEHUE, MapPHUKOBBIH
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

®dusuka: MaTtepusi, aTroM, OHIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, NPOBOJHUKH,
HOJTYIPOBOJHUKHU, JUDICKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PacCTBOP, pACTBOPUMOCTD, KpUCTAIIITNIECKAsI
peméTka, CruiaBbl, (U3MUECKHUE BEIMYUHBI, CAWHUIBI W3MEPEHHUS, KOCMHUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/b1, COMHIIE.

buonorusi: ¢dotocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOTIaeMble, TOTUTUBO, BOJHBIE 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 X0/€ OOy4YeHMS XMMHHM B €IUHCTBE Yy4eOHOU U
BOCIIUTATEIBHOUN JIEITEILHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMUA POCCUUCKUMU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUAIM3ALNY O0yYAOITUXCS.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIlIMpEeHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOI'O OTHOILICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW HHGpOpMAIHE 0
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeOBATEIbCKOM, TBOPYECKOM W JPYrUX  BHJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpOIEcce ATOW y4eOHOM NeATeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHHUS O BEIIECTBE M XMMHYECKOW pPEAKILINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
IPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIEC
HAaBBIKOB CaMOCTOSITEJIbHOM pPabOThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH W YPOBHsS OOyYEHHsS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
YBAXEHHUE K TPYAy M pe3yibTaTaM TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHuUs C y4ETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHoi npohecCuoHaNbHOM JIEATEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JIOrM4€eCKOro BOCIUTAHUS:

AKOJIOTMYECKU LEJIECOO0pa3HOE OTHOIICHHE K NPUPOAEC KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, TOHUMAHUE HEHHOCTH 30POBOrO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuil 0€30MIaCHOTO MOBEACHUS MPU PadOTE C BEUIECTBAMHU, a TAKXKE B CUTYyalUsX,
YTPOXKAIOMIKUX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX TMPOOJIEM W TMyTeW WX peIIeHUs TMOCPEICTBOM METOJOB XHUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJACISAIOT 3HAYUMBIC JIS
dbopMupoBaHUS MHUPOBO33pEHMsI OOIECHAyYHbIE TMOHATUS (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 MHpA, U YHUBEpCaIbHbIC yaeOHbIE NelcTBUs (IT0O3HABATEIbHBIC,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble JJjoruueckue aeicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
HOHATHS JIJIs1 OOBSICHEHUS! OTICJIbHBIX (PAKTOB U SIBJICHUM, BRIOWPATh OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeNIaTh BHIBOJIbI U 3aKIIOUYEHUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI D3JIEeMEHTa), XUMHU4eckas (opMyna M ypaBHEHHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHWA, a Tak)Ke B KadeCTBE OCHOBBI I (DOPMHUPOBAHHS THUIIOTE3BI IO
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUMN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCICTOBAHUS, COCTABISATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HaydHO-TIOMYJISIpHAsl  JIMTEpaTypa XUMHUYECKOTO COJEpKaHUsS, CIPaBOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE TPHUMEHSTh Pa3jIN4HbIe METOJbl W 3alpOChl MPU MOUCKE B OTOOpe
uH(GOpPMAIIM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3JIMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATEIHLHO BHIOMPATHh ONTUMAIBHYIO (POpMY MpeacTaBieHUus: HHPOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIbCKON JESTENbHOCTH MH(DOPMAIUIO 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 TIPEIOKESHHOH 3a1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pe3yabTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEepUMEeHTa (J1abopaTOpPHOTO OIBITA,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, yUeOHOTO MPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENbHOM M HWCCIENOBATEIBCKON  JEATENbHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3utuii (oOCykaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIAMHAITUS
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMNPEACATh WLENHU JESTENbHOCTH, IJIaHHUPOBATh,
OCYILECTBISATh, KOHTPOJIHPOBATh U MPU HEOOXOAWMOCTH KOPPEKTHPOBATH 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 IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaracMbI€ B YCIOBHH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX pE3yJbTAaTOB 10 OCBOCHHUIO 005S3aTEIbHOrO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI



JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEIbHOCTH 1O  MOJYyYEHHI0 HOBOIO  3HaHWS, €ro HHTEpIpETalnH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

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

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATHI: aTOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIsI XMMHUYECKOTO AJIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHE PEAKIIMH, TEIJI0BOU 3 EKT peakiu,
SIPO aToMa, JJICKTPOHHBIM CJIOW aToma, aTOMHash OpOUTa b, PaaUyC
aToMa, XUMHUYECKasi CBsI3b, MOJIAPHAS U HEMOJSpHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAcTBOpP, MAacCOBas JIOJS BEIIECTBA
(TIpolieHTHAs1 KOHIIEHTPAIIUs) B PaCTBOPE;

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

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

e OINpENENsATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIACCY COCIMHEHUW IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepuoanueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAaHEHUsI MAcChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATH W XapakTepuzoBaTh TaOIMUHYO (Qopmy Ileprogudeckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpymnmna (b-rpymnma)», mManeie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoguyeckas cucremMa XuMHYecKHX d3iemeHToB J[. U
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij spa, 00IIee YiClIO dJIEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIEeCTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCHUTCIBHYIO MOJICKYJISPHYIO M MOJSPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XMMHYECKOrO JdjieMeHTa 1o dopmylie
COEIMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

PUMEHSATh OCHOBHBIC OIEpaIliy MBICIIUTCIBHON JEATEIHPHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3alluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBCHHBIX CBS3CH — ISl M3YYCHUS CBOWMCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MO3HaHUsI — HAOJIJICHUE, HU3MEpPEHUE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIEN0BaTh  IpaBWIaM  TMOJb30BAHUS  XUMHUYECKOM  TMOCYJIOM W
71a00paTOpHBIM  00OpYJOBAaHMEM, a TakKe IMpaBWiIaM OOpallleHUusl ¢
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), MNPUTOTOBICHUIO
pacTBOPOB C ONMPEACITEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;makmyc, heHoNnGTANTCHH, METUIIOPAHK U APYTHE).

K xoniy oOydenus B 9 kjacce npeIMeTHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: XHUMHYCCKUUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3P (HEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U



HeoOpaTUMBbIE PEaKIUU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCJIUTENIb,  BOCCTAHOBMTENb,  OKHCIEHHME W  BOCCTaHOBIICHHE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAUIMYECKAs] pEHETKA, KOPPO3HUsl METAILIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuH, IMpeaeiabHO JOIMyCTUMas
koHueHTpauus [IJIK BemecTna;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATUA U
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJieHUS (Qopmyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

ONPENEIATh BaJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSIX, 3apsij MOHA MO0 XUMUYECKON (opmyre, XapaKkTep Cpellbl B
BOJIHBIX PAacTBOpax HEOPraHMYECKUX COCTUHEHUMN, TUI KPUCTAIMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
tabnnunyto (opmy Ilepuoanueckoil cUCTEMbl XMMHUYECKHX 3JEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOJUYECKOM Tadiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpefielieHue HMX 10 JJIGKTPOHHBIM  CJOSIM), OOBSICHATH OOIIue
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 (10 4YMCIly M COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBa MPOCTBHIX M CIOXKHBIX BELIECTB, MOJTBEpPKIasi OMNHUCAHUE
OpuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIU;

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



oOMeHa, ypaBHEHUS PEaKIHi, MOATBEPXKIAIOIMMNX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKy BEIIECTBAMH Pa3IUIHBIX 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, MaCCOBYIO JIOJIO BEIIECTBA B PacCTBOPE, MMPOBOJIUTH PACUETHI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

cOO0JII01aTh IpaBujia  NOJb30BaHU XUMHUYECKOU MOCYI0U u
1a0bopaTOpHBIM  00OPY/JOBaHMEM, a TaKXe TMpaBWjia OOpamIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOJYYEHHUIO H COOMPAHHIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

NPOBOJAUTH  PEAKIMH,  MOATBEP)KIAIONIME  KAYeCTBCHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
uoaua-, kapoOboHart-, ¢ocdar-, cuiukar-, cyiab(dar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUS M HWOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIlUN MBICTUTEIBHONU NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allul0, BBISBICHUE
MPUYMHHO-CJICICTBEHHBIX CBS3€d — JUIS W3y4YEHHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOJIOICHNE, M3MEpPEHUEe, MOJACIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA U
MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB
Ne HaumenoBanue pasiesioB u daekTpoHHbIe (LU(PpoBHIE)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Pasznea 1. [lepBoHayasibHble XMMUYECKHE TOHATHS
XuMus — BaxkHasi 00J1acTh bubmorexa [IOK
CCTECTBOSHANIS I https://m.edsoo.ru/7f418
1.1 . 5 0 2 3http://khimia.ri 1 .ru/

MPAKTHHCCKOM ACATEILHOCTH http://www.informika.ru/text/

Hesoseka database/chemy/START.html 7¢
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

BewecTBa 1 XuMHYECKUE http://khimia.ri 1 .ru/

1.2 15 1 0 . .

peakuuun http://www.informika.ru/text/
database/chemy/START.html
http://chemistry.nm.ru/

Hroro no pazmeny 20

Pa3znen 2. BaxHeiinue npeacraBuTe, M HEOPraHMYeCKNX BellecTB
bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

Boszayx. Kucnopoa. [Tonsitue http://khimia.ri 1 .ru/

2.1 6 0 1 . .

00 okcumax http://www.informika.ru/text/
database/chemy/START.html
http://chemistry.nm.ru/

59 Bonopon.Ilonsitue o 8 0 1 bu6mmoreka [JOK

KHCJIOTax u COJIAX

https://m.edsoo.ru/7f41837c¢



https://m.edsoo.ru/7f418
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http://www.informika.ru/text/
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http://chemistry.nm.ru/
https://m.edsoo.ru/7f41837c
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http://www.informika.ru/text/
http://chemistry.nm.ru/
https://m.edsoo.ru/7f41837c

http://khimia.ri 1 .ru/
http://www.informika.ru/text/

database/chemy/START.html
http://chemistry.nm.ru/

2.3

Bona. PactBopsl. [Tonsitue 00
OCHOBaHUSIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

http://khimia.ri 1 .ru/
http://www.informika.ru/text/
database/chemy/START.html
http://chemistry.nm.ru/

24

OCHOBHBIE KJTacChI
HEOPraHUYECKUX COCIMHEHUN

11

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
http://khimia.ri 1 .ru/
http://www.informika.ru/text/
database/chemy/START.html
http://chemistry.nm.ru/

Hroro no pazaeny

30

Pasnen 3. llepnoanuecknii 3axon n llepuoguyeckas cucrema xumudeckux 3jaemeHToB Jl. M. MenaeneeBa. CTpoeHHne aToMOB.

Xumudeckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€akIumn

[lepuognyeckuii 3aK0H U
[Iepnonnueckas cucrema

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

http://khimia.ri 1 .ru/

31 XMHMH%CKHX S?MeHTOB A1 ! http://www.informika.ru/text/
CHAcIIe-eBa. LIpoeHHe database/chemy/START.html
aroma http://chemistry.nm.ru/
bu6mmoreka [JOK
XUMHYECKas CBA3b.
https://m.edsoo.ru/7f41837¢
3.2 OKUCIUTEIILHO- 8

BOCCTAHOBUTCIIbHBIC pCAaKIIUU

http://khimia.ri 1 .ru/
http://www.informika.ru/text/
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http://khimia.ri/
http://www.informika.ru/text/
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https://m.edsoo.ru/7f41837c
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database/chemy/START.html
http://chemistry.nm.ru/

Hroro mo pazneny 15 bubmmorexa [{OK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO HACOB 68

10 [TIPOTPAMME



http://chemistry.nm.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Ne
n/
i

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmmbl

Koan4yecTBo 4yacoB

Bcer
0 e padoThI

KoHTpo/ibHBI

IIpakTHyeckn
e padoThI

DJIeKTPOHHbIe (M (ppOoBbIe) 00pa3oBaTeIbHbIE PeCypPChl

Pa3nen 1. BemecTBo 1 XuMm

HYE€CKHE pPCAaKIIUHN

1.1

[ToBTOpEHME N
yrayOeHne 3HaHUH
OCHOBHBIX Pa3/IeJIOB
Kypca 8 kiacca

bu6mmoreka I{OK https://m.edso00.ru/7f41a636 Xumus 1 KU3Hb:
http://www.hij.ru u

1.2

OcCHOBHEBIE
3aKOHOMEPHOCTH
XHUMHYCCKAX
peakuii

bu6mmoreka I{OK https://m.edsoo.ru/7http://khimia.ri 1
.ru/f41a636http://khimia.ri 1 .ru/

1.3

DJIEKTPOJIUTHYECKA
s1 TUCCOITMAITHS.
XuMHudecKkue
peakuuu B
pacTBopax

bu6maunoreka [JOK
https://m.ehttp://shnic.narod.ru/dsoo.ru/7f41a636http://shnic.narod.r
u/

Hroro no pazgeny

17

Pa3gena 2. HemeTaibl ¥ X COeANHEHHUSA

2.1

Oo0mmas
XapaKTEPUCTHUKA
XUMHYECKHUX
anemeHToB VIIA-
rpynusl. ['anorenst

bu6mmoreka I{OK https://m.edsoo.ru/7f41a636 http://khimia.ri 1
.ru/ http://lib.morg.chem.msu.ru/ tutorials/korenev/1 .doc

2.2

Oo6mmas
XapaKTepUCTHKA

bubnuoteka [{OK https://m.edsoo.ru/7f41a636
http://lib.morg.chem.msu.ru/ tutorials/korenev/1 .doc,



https://m.edsoo.ru/7f41a636
http://www.hij.ru/
https://m.edsoo.ru/7http:/khimia.ri
http://khimia.ri/
https://m.ehttp/shnic.narod.ru/dsoo.ru/7f41a636http:/shnic.narod.ru/
https://m.ehttp/shnic.narod.ru/dsoo.ru/7f41a636http:/shnic.narod.ru/
https://m.edsoo.ru/7f41a636
http://khimia.ri/
http://lib.morg.chem.msu.ru/
https://m.edsoo.ru/7f41a636
http://lib.morg.chem.msu.ru/

XUMHYECKUX http://lyceuml.ssu.runnet. ru/~vdovina/sod.html
aneMeHToB VIA-
rpynmnsl. Cepa u eé
COCTUHCHHMS
OOmas
XapaKTePUCTHKA
XUMHYECKUX bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
2.3 anemeHToB VA- 7 http://lib.morg.chem.msu.ru/ tutorials/korenev/1 .doc,
rpyIibL. A30T, http://lyceuml.ssu.runnet. ru/~vdovina/sod.html
bochop u ux
COCAUHCHUA
OOmas
XapaKTepPUCTHKA
XUMHYECKHX bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
2.4 snementoB IVA- 8 http://lib.morg.chem.msu.ru/ tutorials/korenev/1 .doc,
rpynnel. YTiaepoa u http://lyceuml.ssu.runnet. ru/~vdovina/sod.html
KpPEMHUN U UX
COCIUHCHUA
HWroro mo pazneny 25
Pa3ngen 3. Merajuibl M MX COeTHHEHHUSA
O6uute cBoiicTBa bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
3.1 4 http://lib.inorg.chem.msu.ru/ tutorials/korene v/2 .doc,
MCTAJIJIOB .
http://lyceuml.ssu.runnet. ru/~vdovina/sod.html
Baxueiiine bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
3.2 METaJUTbI U UX 16 http:/lib.inorg.chem.msu.ru/ tutorials/korene v/2 .doc,
COEIMHEHNS http://lyceuml.ssu.runnet. ru/~vdovina/sod.html
Hroro no pazneny 20



http://lyceuml.ssu.runnet/
https://m.edsoo.ru/7f41a636
http://lib.morg.chem.msu.ru/
http://lyceuml.ssu.runnet/
https://m.edsoo.ru/7f41a636
http://lib.morg.chem.msu.ru/
http://lyceuml.ssu.runnet/
https://m.edsoo.ru/7f41a636
http://lib.inorg.chem.msu.ru/
http://lyceuml.ssu.runnet/
https://m.edsoo.ru/7f41a636
http://lib.inorg.chem.msu.ru/
http://lyceuml.ssu.runnet/

Pa3nen 4. Xumus 1 OKpyKaomas cpena

B
41 criectsa 3 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636

' MATEpHalbl B http://www.informika.ru/text/ database/chemy/START.html
KU3HU 9EJIOBEKA

Hroro mo paznery 3

PesepBHOE Bpems 3 bubmuoreka LIOK https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO

YACOB I10 68

[TPOI'PAMME
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http://www.informika.ru/text/
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KoanuyecTBO yacon
Ne DeKTpOHHBbIE HU(POBbHIE
Tema ypoka Kontpoasubie | IlpakTtuueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
IIpeamer xumuu. Pons XUMHUH B )KU3HU bubmorexa HOK
pelt ' https://m.eds00.ru/ff0d210¢ http://khimia.ri
1 yenoBeka. Tena u BemectBa. MIOT 001- 1 0 0 _ i .
9022 002-2022. 0 46-2022 1 .ru/ http://www.informika.ru/text/
TS B database/chemy/START.html
[TpakTuueckas padora Ne 1 «IIpaBuia
paboThI B 1ab0opaTopun ¥ MPUEMBI
2 oOparieHus ¢ 1a00paTOPHBIM 1 0 1 brbmmorera [IOK
https://m.edsoo.ru/ff0d23dc
obopynoBanuem» MOT 004-2022, 048- D
2022, 071-2022.
bubmmoreka [JOK
Yyerhie BelIeCTEa 1 eMech. Cocoshl https://m.edsoo.ru/ff0d26ca http://khimia.ri
3 . eneHH;I{HCMeceﬁ ' 1 0 0 1 .ru/ http://www.informika.ru/text/
pasa database/chemy/START.html
http://chemistry.nm.ru/
bu6mmoreka [JOK
TTOHsTHE 6 METONAX HOSHAMIA B https://m.edsoo.ru/ff0d227e http://Khimia.ri
4 VML A 1 0 0 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
http://chemistry.nm.ru/
[TpakTuueckas pabota Ne 2 Bub6nunoreka [JOK
5 «Pa3nenenune cmeceit (Ha mpumepe 1 0 0 https://m.edsoo.ru/ff0d28c8 http://khimia.ri

OYMCTKH 1noBapeHHou coiu)» NOT
004-2022, 071-2022,

1 .ru/ http://www.informika.ru/text/
database/chemy/START.html



https://m.edsoo.ru/ff0d210c
http://khimia.ri/
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
http://khimia.ri/
http://www.informika.ru/text/
http://chemistry.nm.ru/
https://m.edsoo.ru/ff0d227e
http://khimia.ri/
http://www.informika.ru/text/
http://chemistry.nm.ru/
https://m.edsoo.ru/ff0d28c8
http://khimia.ri/
http://www.informika.ru/text/

http://chemistry.nm.ru/

ATOMEI 1 MOII CKYJIbI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢ http://khimia.ri
1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
http://chemistry.nm.ru/

XUMHUYECKUE DTIEMEHTBI. 3HAKH
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB

Bub6nunoreka [JOK
https://m.edsoo.ru/ff0d2be8 http://Khimia.ri
1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
http://chemistry.nm.ru/

HpOCTI)Ie " CJIOXKHBIC BEIIECCTBA

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6chttp://Khimia.ri
1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
http://chemistry.nm.ru/

ATOMHO'MOJ’IGKYJ’IHPHOG YUYCHHUC

bu6nmoreka [JOK
https://m.edso0.ru/ff0d2d50 http://khimia.ri
1 .ru/ http://www.informika.ru/text/
database/chemy/START.html

10

3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB.
Xumudeckas popmyna. BaaeHTHOCTD
ATOMOB XUMHUYECCKUX DJICMCHTOB

bubmuoreka [JOK
https://m.edsoo.ru/ffOhttp://khimia.ri 1 .ru/
http://www.informika.ru/text/
database/chemy/START.html d2eae

11

OTHOCUTEIBbHASA aATOMHAsA Macca.
OTHOcHTEeNbHAsE MOJIEKYJISIpHAs Macca

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d323c http://khimia.ri
1 .ru/ http://www.informika.ru/text/
database/chemy/START.html

12

MaccoBas J0JI1 XUMHYCCKOI'O

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c¢ http://kKhimia.ri
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9JICMCHTA B COCIMHCHHU U

1 .ru/ http://www.informika.ru/text/
database/chemy/START.html

KomnuecTBo BeriectBa. MoJib.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d5230http://khimia.ri

13 MonspHas macca 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
bu6mmoreka [JOK

14 DOU3NYECKUE U XUMUYECKHUE SIBJICHUS. https://m.edsoo.ru/ff0d37fa http://kKhimia.ri

XumMuueckasi peakuus 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
bub6mmoreka I[JOK

15 IIpu3Haku U yciaoBuUs NIPOTEKaHUS https://m.edsoo.ru/ff0d3al6 http://khimia.ri

XUMHUUYECKUX PEaKIHil 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
bubmunoreka IJOK
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. https://m.edsoo.ru/ff0d3b88 http://khimia.ri
XUMUYECKUE YPaBHEHUS 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html

Broranciienns koaudecTBa, MacChl bubmmorera [OK

17 ’ https://m.edsoo.ru/ff0d5708 http://khimia.ri
BeIeCTRa 1o ypaBHeiIMM 1 .ru/ http://www.informika.ru/text/
XUMIHCCIR peariin database/chemy/START.html
Krnaccudukarus XuMHYECKUX peaKIni bubmorera LOK

5 t peard https://m.edsoo.ru/ff0d3f34 hitp:/khimia.ri
(coepunenn, g ASTOICHI, 1 .ru/ http://www.informika.ru/text/
3aMEIICHHS, 0OMeHa) database/chemy/START.html
M. B. JIoMOHOCOB — y4€HBIii- bubnmnoreka [HOK

19 sHnukIoneauct. O6o0enue u https://m.edsoo.ru/ff0d40c4 http://Khimia.ri

cUCTEMATHU3aliA 3HAHUN

1 .ru/ http://www.informika.ru/text/



http://www.informika.ru/text/
https://m.edsoo.ru/ff0d5230http:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d37fa
http://khimia.ri/
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d3a16
http://khimia.ri/
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d3b88
http://khimia.ri/
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d5708
http://khimia.ri/
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d3f34
http://khimia.ri/
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d40c4
http://khimia.ri/
http://www.informika.ru/text/

database/chemy/START.html

KonTtponbnas padora Nel mo Teme

bubnunoreka [JOK
https://m.edsoo.ru/ff0d4290http://khimia.ri

20 «BemecTBa 1 XUMHAYECKUE PEAKIIUN 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
Bo3nyx — cmecsk razos. Cocras bubmmorexa LIOK Lo
https://m.edsoo.ru/ff0d448ehttp://khimia.ri
21 BO3AyXa. KHCIO0pOA ~— OMeMEHT i 1 .ru/ http://www.informika.ru/text
MpOCTOE BEMecTBO. O30M database/chemy/START.html
Bo3nyx — cmecsk razos. Cocras bubmorexa [TOK L
29 Bosyxa. KHCTIOPOX — dEMeHT i https://m.ed§oo.ru/ffhttp://kh|m|a.r| 1.ru/
http://www.informika.ru/text/
MpOCTOE BEweCTBO. Q30K database/chemy/START.html 0d4614
Crioco0bI moMy4YeHus: KUCIOpo/a B bubmorexa [JOK .
https://m.edsoo.ru/ff0d497ahttp://khimia.ri
23 A1a00paTOpHH H MPOMBIILICHHOCTH. 1 .ru/ http://www.informika.ru/text/
Hprmenenie knenopona database/chemy/START.html
TennoBoit 3 PexT XuUMUIECKOI bubnnoreka [HOK
24 peaKkuuu, MOHATHE O https://m.edso0.ru/ff0d4790 http://khimia.ri
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- 1 .ru/ http://www.informika.ru/text/
1 OHJOTEPMHUYECKUX PEAKIIHIX database/chemy/START.html
TorumBo (HedTh, yroiab U METaH). bubmiorexa LOK oo
’ https://m.edsoo.ru/ff0d4c4a http://khimia.ri
25 3arpssHCHHE BO3YXa, CMIOCOGH ero 1 .ru/ http://www.informika.ru/text/
MPCAOTEPAEHIA database/chemy/START.html
[Ipaktuueckas padora Ne 3 mo Teme bu6mmoreka [JOK
26 «[Tomy4yenue u coOupanue KUciIopoa, https://m.edsoo.ru/ff0d4aehttp://khimia.ri 1

uzyudenue ero csorcte» MOT 004-
2022,049-2022

.ru/ http://www.informika.ru/text/
database/chemy/ START.html 2



https://m.edsoo.ru/ff0d4290http:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d448ehttp:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/ffhttp:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d497ahttp:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d4790
http://khimia.ri/
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d4c4a
http://khimia.ri/
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d4aehttp:/khimia.ri
http://www.informika.ru/text/

Bonopon — snemeHT u mpocToe

bu6nunoreka [JOK
https://m.edsoo.ru/ff0d4dd0 http://kKhimia.ri

2t BeulecTBo. Haxoxxienue B npupoze 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
bubmuoreka [JOK
28 DOU3NIECKUE U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d4dd0 http://khimia.ri
Bozopona. [IpumeHenne Bogopoaa 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
bu6nmoreka [JOK
https://m.edsoo.ru/ff0d50d2 http://khimia.ri
29 [ToHsTHE O KHCITOTaX M COJISAX . .
1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
bu6mmoreka [JOK
30 CriocoObI IOTy4eHUs BOIOPO/IA B https://m.edsoo.ru/ff0d4dd0 http://khimia.ri
n1abopaTopuu 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
[Ipaktuueckas padora Ne 4 mo Teme bubnuoreka [JOK
31 «[Tomy4yenue u cobupanue BOAOPoOaa, https://m.edsoo.ru/ff0d4f4http://khimia.ri 1
usydenue ero csorcts» MOT 004- .ru/ http://www.informika.ru/text/
2022, 049-2022 database/chemy/START.html 2
bu6mmoreka [JOK
32 Monsipsblii 00bEM razoB. 3aKOH https://m.edsoo.ru/ff0d542e http://khimia.ri
ABorazpo 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
Brraucnenus o0béma, KonumdecTa bmmorexa LIOK
’ https://m.edsoo.ru/ff0d55a0 http://khimia.ri
33 BEIECTBA ra3a Mo ero N3BeCTHOMY . .
. 1 .ru/ http://www.informika.ru/text/
KOJIMYCCTBY BCIICCTBA UJIN O6’b€My . databaSE/Chemy/STARThtml
34 Brruncienus 00EMOB Ta30B I10 bubmnoreka [JOK



https://m.edsoo.ru/ff0d4dd0
http://khimia.ri/
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d4dd0
http://khimia.ri/
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d50d2
http://khimia.ri/
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d4dd0
http://khimia.ri/
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d4f4http:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d542e
http://khimia.ri/
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d55a0
http://khimia.ri/
http://www.informika.ru/text/

YPaBHCHUIO pCaKIINU Ha OCHOBC
3aKO0HA 00BEMHBIX OTHOILIEHUM Ta30B

https://m.edsoo.ru/ff0d5708 http://khimia.ri
1 .ru/ http://www.informika.ru/text/
database/chemy/START.html

dusznyeckue u XMMHUUECKHE CBOMCTBA

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d587a http://khimia.ri

35 BOJIbI 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
Bub6nunoreka [JOK
36 CocraB ocHoBanuii. [TorsTHE 00 https://m.edsoo.ru/ffOdhttp://khimia.ri 1
HHIUKATOpax .ru/ http://www.informika.ru/text/
database/chemy/START.html 59e2
Bopna kak pacTBopuTenb. bu6mmoreka [IOK
37 Haceiienasie 1 HEHACKIIIIEHHEBIE https://m.edsoo.ru/ff0d5b40http://khimia.ri
pactBOpbl. MaccoBast 10J1 BENIECTBA B 1 .ru/ http://www.informika.ru/text/
pactBope database/chemy/START.html
[TpakTiaeckas pabora Ne 5 mo reme
«[IpuroroBneHue pacTBOPOB C bubmmorera LIOK .
38 oTpenenEH ol MaccoBoi Honeii https://m.edsoo.ru/_ﬁOdSepahttp://kh|m|a.r|
pactBopéHHoro semectsay HOT 004- 1 .ru/ http://www.informika.ru/text/
2022, 049-2022 database/chemy/START.html
Bu6nunorexa [JOK
39 KonTtponbnas padora Ne2 mo teme https://m.edsoo.ru/ff0d6342http://khimia.ri
«Kucnopon. Bogopoa. Boga» 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
bubnunoreka [JOK
40 Oxkcuapl: cocTaB, KaccupuKaims, https://m.edsoo.ru/ff0d664ehttp://khimia.ri
HOMEHKJIaTypa 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
41 [Tony4yeHnue n XUMHUYECKHE CBOMCTBA bubnunoreka [JOK



https://m.edsoo.ru/ff0d5708
http://khimia.ri/
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d587a
http://khimia.ri/
http://www.informika.ru/text/
https://m.edsoo.ru/ff0dhttp:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d5b40http:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d5ebahttp:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d6342http:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d664ehttp:/khimia.ri
http://www.informika.ru/text/

KHUCTIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
OKCHJIOB

https://m.edsoo.ru/ff0d664ehttp://khimia.ri
1 .ru/ http://www.informika.ru/text/
database/chemy/START.html

OcHoBaHU4: COCTaB, KJ'IaCCI/I(l)I/IKaI_[I/IH,

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d67cahttp://khimia.ri

42 HOMEHKJIaTypa 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
Bub6nunoreka [JOK
43 [Tonydenune u XuMHU4YECKUE CBOMCTBA https://m.edsoo.ru/ff0d67chttp://khimia.ri 1
OCHOBaHUM .ru/ http://www.informika.ru/text/
database/chemy/START.html a
Bub6nunorexka [JOK
44 Kucnotsl: coctas, kinaccudukaius, https://m.edsoo.ru/ffOdfeehttp://khimia.ri 1
HOMEHKJIaTypa .ru/ http://www.informika.ru/text/
database/chemy/START.html 2
Bub6nunoreka [JOK
45 [Tonyuyenune u XuMHU4YECKUE CBOWCTBA https://m.edsoo.ru/ff0dfee2http://khimia.ri
KUCJIOT 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
Conu (cpeaHue): HOMEHKIATypa bubamorexa LIOK o
’ https://m.edso00.ru/00ad9474http://khimia.ri
46 CHOSO&I TONYHCHI, XHMHHCCKIE 1 .ru/ http://www.informika.ru/text/
cpomcTBa database/chemy/START.html
[Tpaktuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 3a/a4 110 TEME bubamorera LIOK L
https://m.edsoo.ru/00ad9b7chttp://khimia.ri
47 «OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX _ . .
. 1 .ru/ http://www.informika.ru/text/
coemnreruiiy HOT 004-2022, 048- database/chemy/START.html
2022, 054-2022
48 ['eneTnueckas cBA3b MEXAY KiIacCaMU bubnunoreka [JOK



https://m.edsoo.ru/ff0d664ehttp:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d67cahttp:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/ff0d67chttp:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/ff0dfeehttp:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/ff0dfee2http:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/00ad9474http:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/00ad9b7chttp:/khimia.ri
http://www.informika.ru/text/

HCOPraHNn4CCKUX COCIUHEHUH

https://m.edsoo.ru/00ad9a50http://khimia.ri

1 .ru/ http://www.informika.ru/text/
database/chemy/START.html

O0001IeHE U CHCTEMATH3aIHAA

Bbubnuoreka [JOK
https://m.edsoo.ru/00ad9cbhttp://khimia.ri

49 3HAHUI 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html 2
[1epBbIe MONMBITKH KIaccuuKauu buomorexa [IOK Lo
50 CHMIECKIX SenerTon. TomsTie o https://m.edsoo.ru/_OOad9f_fahttp://kh|m|a.r|
1 .ru/ http://www.informika.ru/text/
[PYIIAX CXOIMBIX SIEMEHTOB database/chemy/START.html
bu6nunoreka [JOK
51 'Ifg?z;giiainz iizji&f;i;:iimx https://m.edsoo.ru/.OOad9e:\1ahttp://khimia.ri
o 1 .ru/ http://www.informika.ru/text/
COCMMHERHH database/chemy/START.html
[leproauyeckuit 3aK0H U bubmorexa HOK L
59 TTepHOIHECKas CHCTEMA XHMHHECKIX https://m.edsoo.ru/.OOada5.2chttp://kh|mla.rl
1 .ru/ http://www.informika.ru/text/
snementos JI. 1. Mexneneesa database/chemy/START.html
bu6nmoreka [JOK
https://m.edsoo.ru/00ada52chttp://khimia.ri
53 [Tepuoapl, TPy, MOATPYTIIHI 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
http://chemistry.nm.ru/
Bub6nunoreka [JOK
Crpoerte atomo. CocTaB aTOMHBIX https://m.edso0.ru/00ada342http://khimia.ri
54 1 .ru/ http://www.informika.ru/text/

saep. M3otormbl

database/chemy/START.html
http://chemistry.nm.ru/



https://m.edsoo.ru/00ad9a50http:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/00ad9cbhttp:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/00ad9ffahttp:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/00ad9e1ahttp:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/00ada52chttp:/khimia.ri
http://www.informika.ru/text/
https://m.edsoo.ru/00ada52chttp:/khimia.ri
http://www.informika.ru/text/
http://chemistry.nm.ru/
https://m.edsoo.ru/00ada342http:/khimia.ri
http://www.informika.ru/text/
http://chemistry.nm.ru/

CtpoeHue 3JIeKTPOHHBIX 0007109eK

bu6nunoreka [JOK
https://m.edsoo.ru/00ada6bchttp://khimia.ri

95 aToMoB 3JieMeHTOB [lepuonnueckoit 1 .ru/ http://www.informika.ru/text/
cucrems! J[. 1. Menaeneena database/chemy/START.html
http://chemistry.nm.ru/
XapakTepucTUKa XUMHUYECKOT O bubmorexa [HOK .
https://m.edso0.ru/00ada824http://khimia.ri
56 ?elﬁilf;qzzlfg; :;;IT(?D;ZH;IOHB 1 .ru/ http://www.informika.ru/text/
Mereneesa database/c_hemy/START.htmI
http://chemistry.nm.ru/
bu6mmoreka [JOK
3nauenue [lepuoaudeckoro 3akoHa .
https://m.edsoo.ru/00ada96ehttp://khimia.ri
57 ;ﬂﬂl\ﬁzzgz;m_w;?HZ?;K;:;;Of'H 1 .ru/ http://www.informika.ru/text/
FpasK A ’ database/chemy/START.html
http://chemistry.nm.ru/
bub6nunoreka [JOK
D HEKTPOOTPHLIATENHOCTS ATOMOB https://m.edsoo.ru{OOadanghttp://khimia.ri
58 1 .ru/ http://www.informika.ru/text/
RUMHHCCIHIX SJCMEHTOB database/chemy/START.html
http://chemistry.nm.ru/
bubmuoreka IJOK
https://m.edsoo.ru/00adac34http://khimia.ri
59 HonHas xuMH4IecKas CBA3b 1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
http://chemistry.nm.ru/
bu6nmoreka [JOK
KoBaeHTHA MOMAPHA XHMUHECKS https://m.edsoo.ru/00adaab8http://khimia.ri
60 1 .ru/ http://www.informika.ru/text/

CBA3b

database/chemy/START.html
http://chemistry.nm.ru/
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http://www.informika.ru/text/
http://chemistry.nm.ru/
https://m.edsoo.ru/00ada96ehttp:/khimia.ri
http://www.informika.ru/text/
http://chemistry.nm.ru/
https://m.edsoo.ru/00adaab8http:/khimia.ri
http://www.informika.ru/text/
http://chemistry.nm.ru/
https://m.edsoo.ru/00adac34http:/khimia.ri
http://www.informika.ru/text/
http://chemistry.nm.ru/
https://m.edsoo.ru/00adaab8http:/khimia.ri
http://www.informika.ru/text/
http://chemistry.nm.ru/

61

KoBanenTHas HCIIOJISIpHAsA XUMHUYCCKasA
CBA3b

bu6nunoreka [JOK
https://m.edsoo.ru/00adaab9http://kKhimia.ri
1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
http://chemistry.nm.ru/

62

CreneHp OKUCIIEHUSA

bubmnoreka IJOK
https://m.edso0.ru/00adae28http://khimia.ri
1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
http://chemistry.nm.ru/

63

OKHCIIUTENTEHO-BOCCTAHOBUTEIIbHBIC
peakuuu

bu6mmoreka [JOK
https://m.edso00.ru/00adb07http://Khimia.ri
1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
http://chemistry.nm.ru/6

64

OKMCIIUTEIN ¥ BOCCTAaHOBUTEIIH

bub6nunoreka [JOK
https://m.eds00.ru/00adb076http://khimia.ri
1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
http://chemistry.nm.ru/

65

KonTtponbnas padora Ne4 mo teme
«Ctpoenue aroma. XuMHAYECKast
CBSA3b»

bubmuoreka IJOK
https://m.edsoo.ru/00adb486http://khimia.ri

1 .ru/ http://www.informika.ru/text/
database/chemy/START.html
http://chemistry.nm.ru/

66

PesepubIil ypok. O600meHne u
CUCTEMAaTHU3alus 3HAHUI

bu6nmoreka [JOK
https://m.edsoo.ru/00adb3http://khimia.ri 1
.ru/ http://www.informika.ru/text/
database/chemy/START.html
http://chemistry.nm.ru/3c



https://m.edsoo.ru/00adaab9http:/khimia.ri
http://www.informika.ru/text/
http://chemistry.nm.ru/
https://m.edsoo.ru/00adae28http:/khimia.ri
http://www.informika.ru/text/
http://chemistry.nm.ru/
https://m.edsoo.ru/00adb07http:/khimia.ri
http://www.informika.ru/text/
http://chemistry.nm.ru/6
https://m.edsoo.ru/00adb076http:/khimia.ri
http://www.informika.ru/text/
http://chemistry.nm.ru/
https://m.edsoo.ru/00adb486http:/khimia.ri
http://www.informika.ru/text/
http://chemistry.nm.ru/
https://m.edsoo.ru/00adb3http:/khimia.ri
http://www.informika.ru/text/
http://chemistry.nm.ru/3c

PesepBHblit ypok. O60011eHNE U

bu6nunoreka [JOK
https://m.edsoo.ru/00ad9cb2http://khimia.ri

67 CHCTOMATI AL 1 1 .ru/ http://www.informika.ru/text/
HNCTCMATHU Ui 3HAHUN
i database/chemy/START.html
http://chemistry.nm.ru/
bubmnoreka IJOK
PesepBHLI Yhok. OBOBIICHIE 1 https://m.edsoo.ru/ff0d61c6http://khimia.ri
68 CHCTE MaTI/IB;IpI/ISI .3HaHI/II7LIu 1 1 .ru/ http://www.informika.ru/text/
B database/chemy/START.html
http://chemistry.nm.ru/
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/00ad9cb2http:/khimia.ri
http://www.informika.ru/text/
http://chemistry.nm.ru/
https://m.edsoo.ru/ff0d61c6http:/khimia.ri
http://www.informika.ru/text/
http://chemistry.nm.ru/

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne nudposbie
Tema ypoka Konrpoasbnsie | IIpakTtuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Ilepuognueckuit 3akoH. Ilepuoanueckas
1 CUCTeMa XHMHUYCSCKUX 3ieMeHToB [I. 1 1 0 0 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1 0 0 bubamorexa LIOK
P P https://m.edso0o.ru/00adb6b6
MEepPUOIOB
3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bu6mmoreka [JOK
HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bubl XuMu4eckom CBSI3U U TUIIbI bubmuorexa [JOK
4 ) 1 0 0
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo teme
5 «[ToBTOpEHUE U yriydiaeHue 3HaHUH 1 1 0
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
6 Knaccudukanus XuMAYECKUX peakiuil Mo 1 0 0 bubnuorexa [IOK
Ppa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMHYECKOW PEAKIIMH.
7 [ToHsiTHE O TOMOTEHHBIX U F€TEPOreHHBIX 1 0 0 bubmorexa [JOK
p https://m.edsoo.ru/00adbe9a
peaxusax
[ToHsiTHE O XUMHYECKOM PAaBHOBECHHU.
8 DaKTOopBbI, BIUSIONIAE HA CKOPOCTh 1 0 0 bubnuoreka [JOK

XUMHYECKOH PCaKIUHU U IMMOJIOKCHUC
XUMHYECKOI'0 paBHOBECH

https://m.edsoo.ru/00adc28c¢
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9 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC bubnuoreka [JOK
peakuu https://m.edsoo.ru/00adcade

10 Teopus 3IEKTPOIUTUYECKON JUCCOLMALINH. bubnuorexa [JOK
CwibHBIC U C1a0bIe SJIEKTPOJIUTHI https://m.edso00.ru/00adcd68

11 HonHble ypaBHEHUS PEAKIIUN bubmmorexa [{OK

yp peart https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U OCHOBAHUM
12 B CBETE MPECTABIECHUI 00 bubmmorexa [{OK
peAl N https://m.edsoo.ru/00add5d8
AICKTPOIUTUICCKON AUCCOLUALIIHI
XHUMHUeCcKHe CBOMCTBA COJIEH B CBETE
13 [IPEACTABIEHUN 00 DIEKTPOIUTHUECKOM bubnnorexa [IOK
peA p https://m.edsoo.ru/00add8bh2
JIIUCCOLIMAIHA
14 ITousTHe o ruIponM3e cojei bubmnorexa HOK
P https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK

15 O0001IeHre 1 cucTeMaTU3aus 3HAHUN https://m.edsoo.ru/00addd12
[IpakTuyeckas padora Ne 1. «Pemenue Eu6 OK

16 JKcTepuMeHTaNTbHBIX 3a1au» MOT 004-2023, htI:sz'I/I;IrzTSCIi(sa:)gru 100addbfa
046-203, 049-2023 T '
KonTtponbnas padora Ne2 o reme

17 «IIIEKTPOIUTHYECKAS JUCCOLIHALINS bubmnorexa HOK

P A AT, https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKITUU B PACTBOPAX)»

18 OO61mas xapakTepuCcTUKa raJOoreHoB. bubnunorexa [JOK
XUMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopoa. ConsiHas KACIIOTa,

19 XMMHYECKHE CBOMCTBA, MOJIyYEHUE bubmiorexa HOK

’ i ’ https://m.edsoo.ru/00ade104
pUMEHEHUE

20 [Tpaktuyeckas pabora Ne 2 mo Teme Bbubmuorexa [IOK
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«TomydeHue CONSTHON KUCIIOTHI, U3yYECHHE €€
csoiicte» MOT 004-2023, 046-2023, 051-
2023, 071-2023

https://m.edsoo.ru/00ade348

Brraucnenns nmo YpPaBHCHUAM XUMHUYCCKHUX

bubmoreka [JOK

21 €aKIH, eCJIM OJUH U3 PearcHToB JIaH B
peaKtt A p A https://m.edsoo.ru/00ade488
U30BITKE
29 O6mas xapakrepucTuka 31eMeHToB VIA- bubnuorexa [JOK
TPYIITIBI https://m.edsoo.ru/00ade64a
AnnotponHbie MOAU(GUKALIUN CEPHI.
23 Hax0>Kp SHHE Cephl Hq)eé coe I/IHGII){I/Iﬁ B bubmorexa [JOK
s p VH https://m.edsoo.ru/00ade64a
npupoie. XUMHUECKHUE CBOICTBA Cephl
24 CepoBogopoi, cTpoeHue, Gpuzndeckue u bubnmuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
o5 Oxkcunpl cepol. CepHas Kuciora, Gpu3nuecKue bubnunorexa [JOK
Y XMMHYECKHE CBOWMCTBA, TPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 IPOMBILUIEHHOT 0 C10c00a NOTy4YeHus bubnuoreka [IOK
CEPHOU KHUCIIOTbL. XMMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl COeAMHEHUSIMU CEPhI
97 Brruucienne MaccoBoi 1011 BbIXO/1a bubmoteka [JOK
IIPOJYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO0mras xapakTepucTrka 3J1eMeHToB VA-
28 Ipyambl. A30T, pacIpoCTpaHEeHUE B IIPUPOJIE bubnnorexa [IOK
DYHIIB. » pactipoctp . PHPOAE, https://m.edsoo.ru/00adeea6
buznyecKkue 1 XUMHUIECKHE CBONCTBA
29 AMMHaK, ero GU3NYecKue U XMMUYECKHe bu6muorexa [IOK
CBOMCTBA, NOJIyYEHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
30 [TpakTruueckas padora Ne 3 mo Teme bubnunorexa [IOK

«HonyquHe aMMHaKka, U3y4CcHHUeC €ro -

https://m.edsoo.ru/00adf180
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csoricte» MOT 004-2023, 049- 2023, 051-
2023, 062-2023.

A3OTHas KUCNoTa, €€ Gu3nuecKue u

bubmoreka [JOK

31
XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonp30BaHNE HUTPATOB U COJICH aMMOHUS
39 B KaU€CTBE MUHEPAILHBIX YIO0OpEHUH. bubnuorexa [[OK
XHUMHYECKOE 3arpsA3HEHUE OKPYKaAIOLIEH https://m.edsoo.ru/00adf518
CpeIIbl COSTMHEHUSMU a30Ta
®dochop. Oxcun hochopa (V) u pochopras
33 KUCIIOTA, (U3NIECKUE U XUMUYECKHE bubmmorexa LIOK
L https://m.edso0o.ru/00adf68a
CBOICTBa, TTOJTy4eHHE
Hcnons3zoBanue GocdaroB B kKayecTBe
34 MHUHEpaTbHBIX (I())6 (EHI/Iﬁ 3arpsi3HeHUe bubamorexa LOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
npupoaHon cpeapl pocharamu
35 VYraepon, pactipocTpaHEHHUE B IPUPOIE, bubnuorexa [{OK
¢du3nveckue U XMMUYECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxkcupel yriiepona, ux GU3HIecKue u
36 XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE bubnuoreka [JOK
po0JIeMBI, CBSI3aHHBIE C OKCHJIOM YTJIepo/ia https://m.edsoo.ru/00adfebe
(V)
i bubnuorexa [[OK
37 VYronbHast KUCIIOTa U €€ COo
POApHAT KHeTOTa 1 HH https://m.edsoo.ru/00ae006¢
38 Kpemuuii u ero coenuueHus bubmorexa [JOK
p A https://m.edsoo.ru/00ae027e
39 KpeMHueBas kucinora u ee cou bubmorexa [JOK
P ’ https://m.edsoo.ru/00ae054e
40 O06001eHre MmaTepuana 1o TeMe bubnuoreka [JOK

«Baxaelme HeMeTauIbl 1 UX COCOUHCHU I

https://m.edsoo.ru/00ae080a
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[Tpaktuyeckas padora Ne 5. Pemenue
9KCHEPUMEHTAIbHBIX 337134 I10 TEMe

. bubnuoreka [JOK

41 «BaxHelmme HeMeTaIbl ¥ UX COSTMHEHMSI https://m. eds0o.ru/00ae0bf2
NOT 004-2023, 046-2023, 049-2023, 059-

2023.

42 Kontponbnas pabora Ne3 o treme bubnunorexa [JOK
«BaxxHelmme HeMeTaIbl ¥ UX COSIMHEHMS https://m.edsoo.ru/00ae0el8
OO0m1as XxapakTepruCcTUKa XUMHUECKUX

43 AJIEMEHTOB — METAJI0B. MeTaimyeckas bubnunorexa [IOK
CBS3b U METAJUINYECKAsk KPUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. duznyeckrue cBOMCTBa METAJLIOB
XHUMHYECKUE CBOMCTBA METAILIOB.

44 DNEeKTPOXUMHUYECKUHN Psi/i HAPSKEHU N bubmmorexa LIOK

https://m.edso0o.ru/00ae1156
METaJIIOB
O61u1me crnocoObl MOTYyYeHUs METAJUIOB.

45 CnnaBbl. BeruucieHus o ypaBHEHUAM bubnunorexa [JOK
XMMHYECKUX PEAKIINH, €CIIU OJMH U3 https://m.edsoo.ru/00ael1156
pEareHToB COACPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UU METAIIIIOB bubmmorexa [JOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 [enorbte MeTanb: https://m.edsoo.ru/00ae14b2

48 OKcupl U TUIPOKCUIBI HATPUS U KaJIUs bubmmorexa LIOK

https://m.edsoo.ru/00ae14b2

49 IllemoyHo3eMeNnbHBIC METAILIBI — KAaJIbLHH 1 bubmuoreka [JOK
MarHui https://m.edsoo.ru/00ael5e8

50 Baxuelimue coeInHeHUs KanblUs bubnmorexa LHOK

https://m.edsoo.ru/00ael5e8
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51

O0001IeHrEe ¥ cucTeMaTH3alus 3HAHUI

52 JKEcTKoCTh BOJIBI M CITOCOOBI €€ yCTpaHCHUS bubmoreia HOK
A yetp https://m.eds00.ru/00ae1886
[TpakTtruueckas padora Ne 6 o Teme
o N " bubmmoreka [JOK
53 JKé&cTkoCTh BOJBI U METOIBI €€ YCTpaHEHUS https://m.edsoo.ru/00acLae8
HOT 004-2023, 046-2023, 077-2023. T '
bubmmoreka [JOK
54 Anro i
MTHITH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 K
1e30 https://m.edso00.ru/00ae1d86
57 Oxkcunpl, TuIpOKCcU bl U comu xenesa (1) u bubmmoreka [JOK
xenesa (1) https://m.edso00.ru/00ae35e6
58 O0001IeHre 1 cucTeMaTu3aus 3HaHUH
ITpaxTuueckas padora Ne 7. Pemenne
59 AKCIIEPUMEHTAIbHBIX 3a/1a4 10 TEME bubmorexa [IOK
p . a https://m.edsoo.ru/00ae3de8
«BaxHeHIme MeTaIbl ¥ KX COSAMHEHUSDY
Brrurcnenus o ypaBHEHUSIM XUMHYECKUX
€aKIIMH, €CJTU OJIMH U3 PearcHTOB JIaH B
60 5136LITK6 WJIU COJIE )KI/ITII)'I HMECH bubmorexa HOK
Aep . P ’ https://m.eds00.ru/00ae1750
BrerunciieHus MacCOBOM JIOJIH BBIXO/a
NPOJIYKTa PEaKINU
61 O06o001IeHre U CUCTEMaTH3alHsl 3HAHUH
62 Konrponsnas padora Ne4 o treme
«BaxxHelII1Me METaUTbl U UX COCIMHCHHS
63 BemecTBa 1 MaTepuraisl B TOBCEIHEBHON bubmuorexa LIOK

KHU3HHU YCIIOBCKA

https://m.edsoo.ru/00ae3f50
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64 XUMHYECKOE 3arpsi3HEHUE OKpYKarolen 1 bubnuoreka [JOK
cpenbl https://m.edso0.ru/00ae4270
65 Ponb XuMuM B pelIEeHNH 3KOIOTHYECKUX 1 bubnuorexa [JOK
npooyiem https://m.eds00.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE 1 1 bubnuoreka [IOK
cUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PesepBubIit ypok. O600menue u 1 bubmoreka [JOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01meHue u 1 Bbubmuorexa [IOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68
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