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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 0011ero o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS OCHOBHOM
00pazoBaTeIbHOM MPOTPaMMbl OCHOBHOTO OO0IIIero oOpa3oBaHus, MPeICTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (eaepasbHOM padoyeil mnporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIETIIUY MPENoiaBaHusl y4eOHOro npeamMera « XuMus»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1na€t TpeACTaBICHHE O IENIX, OOIIel CTpaTeruu
o0y4yeHUs, BOCHUTAHWUS ¢ PA3BUTHS OOYYAIOUIUXCS CPEACTBAMHU Y4EOHOTO
npeaMeTa, yCTaHaBIUBACT o0si3aTeNIbHOE peaMETHOE COJIepKaHue,
npeayCMaTpUBAET PACHpPECNICHHEe €ro Mo KilaccaM M CTPYKTYpPUpOBaHUE TIO
pasmenaM M TeMaM MPOTPaMMbl IO XHUMHH, OINpeeseT KOJIUYSCTBEHHbIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS] XUMHH C y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00Opa3oBaTelbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHMs, a TakKe TPeOOBaHMM K
pesynbrataMm oOy4eHHs] XMMHUHU Ha YPOBHE 1eJeil n3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOIIETOCs 10 OCBOEHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XWMHUHU CIYXKUT OCHOBOM Juisi (OPMHPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeiCTaBICHU O MaTepuaIbHOM E€AMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GopMUpyEeMble XUMHUEH MPEICTaBICHUS O B3aWMOIPEBPAILECHUIX
SHEPrud M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpoOJieM YCTOMYHMBOTO PA3BHTHS YEIOBEUECTBA — CHIPHEBOM, SHEPreTHYECKOM,
MUIIEBOM M SKOJIOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXKHOCTEH /IS CaMOpPa3BUTHS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHWE MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSITEBHOW y4eOHOW JIESITEIBbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUW, HEOOXOIUMBIX KakK B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATBEHON eI TeTLHOCTH;



3HAKOMHUT CO CHEHU(PUKONW HAYYHOrO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3TJIs1a HA €IUHCTBO IPUPO/BI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00YyYaroIINXcs;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUS B OOyYE€HMU XUMUU O0ECHEeUMBAIOTCS CHEeUUu(UKOM
colepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpBIM  SBIsSETCS  MEeNaroruyecku
aJanTUPOBAHHBIM OTpakKeHHWEM 0a30BOM HAYKH XMMHUH Ha ONpPEACIEHHOM dTane eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011Iero 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBI IMEPBOHAYATBHBIX TOHATHH XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHUHM U HEKOTOPBIX OTACIBHBIX 3HAUUMBIX TOHSITHH
OpraHUYeCKOM XUMHHU.

CtpykTypa cojiepKaHus MPOTpaMMbl MO XMMUHM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOro monaxona Kk e€ u3yudeHuto. Cojep’kaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHSATUN 0 XUMUYECKOM 3JIEMEHTE U BEIECTBE M CUCTEMBI MMOHATUN O XUMHUUECKOMN
peakuuu. OO0e AT CHUCTEMBI CTPYKTYpPHO OpraHM30BaHbl MO MPHUHIUITY
NOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHW HAa OCHOBE TEOPETHUYECKUX IPECTABICHUIN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— TpPENCTaBICHUN 00 DIIEKTPOIUTHYECKON JIUCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUSA pACCMATPUBAIOTCA HAa OCHOBE OSMIUPHYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCIEIOBATEIBHO OT OJJHOTO
YpPOBHS K JPYyromMy, BBITONHSS (GYHKIUA OOBSICHEHHS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U MOIYyYECHHS
M3y4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYEeT  (HOPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMHAYECKON COCTABJISAIONICH HAYYHOU KAPTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HaHUIO U
MeTOoJaM TO3HaHMs B Hayke. M3yueHue XUMHU MOPOUCXOAUT C MNPHUBJICUCHUEM
3HAHWA W3 paHee W3YYEHHBIX YUYEOHBIX mNpeaMeToB: «OKPYKAOMUNA MUY,
«buonorus. 5—7 knacce» u «duznka. 7 Kiacey.



[Ipy wu3yueHHH XUMHHM TPOUCXOAUT (HOPMHUPOBAHUE 3HAHMM OCHOB
XUMHUYECKOW HAyKU Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amaya y4eOHOTo mnpeameTa COCTOUT B (POPMUPOBAHMHM CUCTEMBI XUMHUYECKUX
3HAaHUN — BaXKHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUM,
JOCTYMHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blIka HayKd, B
MpUOOIIEHUN K HAydYHBIM METOJaM TO3HAHUS TMPU U3YYCHUU BEIIECTB U
XUMHUYECKUX PEaKIid, B (GOPMUPOBAHUU M PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIHPHOM U Y4eOHO-HCCIIENOBATEIIHCKON
NeSATeNIbHOCTH, OCBOCHUHM TNpaBWi Oe30macHOTro oOpallieHus ¢ BeleCTBaMU B
MOBCETHEBHOM JKU3HHU.

[Ipu u3ydyeHUM XUMHUHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI Ba)KHOE
3Ha4YCHHUE TPUOOPETN TaKKe IIENH, KaK:

— (QopMHpoOBaHHE HWHTEIJICKTYaJbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0oO00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPUHATUIO DPEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

—  HampaBJICHHOCTh OOYYEHHUST Ha CHUCTEMaTHYeckoe NpHOOIICHHE
oOydJaromuxcs K CaMOCTOSTEIbHOM TO3HABATENbHON [1€ATeNbHOCTH, HAY4YHBIM
METOJIaM TI03HAHMsI, (POPMUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCcIOBUN, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00 YyJarOIIMMUCS
OTbITAa PAa3HOOOPA3HOUN NEATETbHOCTH, IMO3HAHMS M CaMOIMO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJOB AEATEIbHOCTH;

— ¢opmupoBanue oOmEeld ¢GyHKIHOHAIBHOM W  E€CTECTBEHHO-HAyYHOMU
rPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSACHATH W OLCHHUBATH SIBJICHUS
OKPY’KaIOUIEro MUpa, MCIHOJIb3YSl 3HAHUS M OMbIT, MOJIYYEHHbIC NPU HU3YUCHUU
XUMHH, TPUMEHSTh HX MpPH PEIIEHWH MpoOJeM B TOBCEAHEBHON JXKU3HU U
TPYZOBOU JEATEIbHOCTH;

— ¢opMmupoBaHHE Y OOYyYaAIOMUXCS TyMAaHHUCTHUYECKUX OTHOIICHUH,
MOHUMAaHUS [IEHHOCTH XUMHUYECKUX 3HAHWN IS BBIPAOOTKH OSKOJIOTHYECKHU
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYIOBON NEATEIHHOCTH B IEISAX
COXpaHEHHMs CBOETO 3JJ0POBbs M OKPY’KAIOUIEH MTPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMH K OOY4YEHHIO, CTOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCTIMTAHWIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUIIS M HAMPABICHHOCTH JaTbHEHIIIETO
oOy4eHusl.

OOmiee YuCIO dYacoB, OTBEACHHBIX I M3YYCHUS XWMHH Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3zoBanus, cocTaBiser 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 JacoB (2 yaca B HEJIEIIO).

COAEPKXAHUE OBYUYEHUASA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuu. Posib XUMHUUM B KU3HU YE€JIOBEKa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHME CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. IloHdTHEe 0 MeTojax MO3HAHUSA B XUMHUHM. UHCThIE BEIIECTBA M CMECH.
Crnioco0nI pa3jeneHus: CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE dJIeMEHThl. CHUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIoKHBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmysa. BajleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcHTENbHAasT aToOMHAas Macca.
OtHocuTENbHAsT MOJIEKYJISIpHAsg Macca. MaccoBas 10Ji1 XMMHUYECKOTO 3JIEMEHTA B
COCJIMHECHHU.

KonmnuectBo BemecTtBa. Mosb. MossipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX EIWHHMI] BemlecTBa. Pacuérel 1o dopmyiam
XUMHYECKUX COSTUHECHUM.

®u3NYECKUe U XUMUYECKHUE SIBJICHUS. XUMUYECKas peakuus U €€ MpU3HAKHU.
3aK0H COXpaHCHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHHS. Kiaccubukarus
XUMHUYECKUX peaKIui (COeqUHEHNS, Pa3IOKCHHS, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH IOCYAOH, IpaBUjiaMH pabOTHl B J1TaOOpaTOPUHU H
npuéMaMu oOpaIeHus ¢ JJabopaTOpHBIM 00OPYIOBAaHHEM, U3YUYCHHE W OIHMCAHUE
(GU3MYECKUX CBOHCTB O00pa3lloB HEOPTaHWMYECKHUX BEHISCTB, HAOJIOJICHHE
du3uveckux (TUIaBJIEHWE BOCKA, TasHUE JbJa, PAcTUPAHHE caxapa B CTYIKeE,
KUIICHHE W KOHJEHCAIMsi BOJbI) U XHMHYECKUX (FOpeHHE CBEYH, MpOKaJIMBaHUE
MEJTHOU MPOBOJIOKH, B3aUMOJICHCTBHE Mea ¢ KUCIOTON) SBJICHUI, HAOTIOACHUE H
OMHMCaHUE TMPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pa3ioxkeHHe caxapa,



B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapwusi, pa3ioKeHHE TUIPOKCUJIA
menu (I1) mpu HarpeBaHuu, B3auMoAeHCTBHE kefe3a ¢ pacTBopoM conu menu (11),
M3yUY€HUE CIOCOOOB pa3feieHUsi CMeced: ¢ MOMOIIbI0 MarHuta, (puibTpoBaHUE,
BBITIAPUBAHUE, JTUCTUUIIMUSA, XpoMaTorpadusi, MpoBeIeHUEe OYUCTKU MOBAPEHHOU
CoJii, HaAOJIOJIEHHE W  ONHCAaHUE  PEe3yJbTaTOB  MPOBEICHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHUE MOJEJIEH MOJIEKYII
(mapocTepKHEBBIX).

Baxueiiiue npeacTaBuTe M HEOPraHMYeCKMX BeleCTB

Bo3nyx — cMech razos. CoctaB Bo3nyxa. Kuciopoa — 371€MEHT U MPOCTOE
BelecTBo. HaxokaeHuwe Kuciaopoja B TOpupoje, (U3HMYECKUEe U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenue kucnopoaa. CrocoObl
MOJIYYEHHUsI KHUCIOpoJia B JabopaTopud U MPOMBINUICHHOCTH. KpyroBopot
KuciiopoJia B mpupoze. O30H — ajutoTpornHas MoU(pUKAIUS KUCIOPOa.

TennoBoit 3PHEeKT XUMUYECKOM peakIuu, TePMOXHUMHUYECKHE YpaBHEHUS,
9K30- W DHJAOTEPMHUYECKHE peakluu. TOIIMBO: yrojib M METaH. 3arpsi3HEHHUE
BO3JlyXa, YCUJICHUE MAPHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — »nemMeHT u mpocToe BemlecTBO. HaxokaeHue Boaopoaa B
npupojse, GU3MYECKHe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonydeHusi. Kucnotsl u conu.

MonsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YPaBHECHHSIM.

duznueckue CcBoMcTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE W HEHACHIIICHHBIE PacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBa BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU YesoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OYMCTKA IPUPOJTHBIX BOJI.

Knaccudukanus neopranmdeckux coennHeHuit. Oxcunbl. Knaccudukamms
OKCUJIOB:  coyieoOpasyromue  (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHBIE) W
HecosneobOpasyromue. HomeHknatypa oOkcumoB. DPuU3WYECKHE W XUMHYECKHE
CBOMCTBa OKCUJIOB. [losTydyeHre OKCHIOB.

OcHoBanmsa. Krnaccudukanwss oOCHOBaHHMH: IMIETOYM HW  HEPACTBOPHUMBIC
ocHoBaHMs. HoMmeHkiiarypa ocHoBaHui. PU3NUYECKHE U XUMHYECKHE CBOKCTBA
ocHoBaHui. [lonyyeHne ocHOBaHMI.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusndeckue u
XUMHUYECKHE CBOWCTBa KHCIOT. Psn aktuBHoctm metasuioB H. H. bekertona.
[Tony4yenune Kucior.



Comu. Homenknartypa coneil. @U3MYECKUE U XUMHYECKHE CBOWCTBA COJICH.
ITony4enue comen.

I'eHeTnueckas CBsI3b MEXY KIaCCAMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KAUYEeCTBEHHOE OMPEACIIECHUE COJICPKAHUS KUCIOPOIa B BO3AYyXE, MOJTYYCHUE,
coOupaHue, paclio3HaBaHWE M U3YUYCHHE CBOMCTB KHUCJIOpOja, HaOII0IeHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHHSA U
npeKpalieHuss ropeHus (moxapa), O3HAKOMJICHHE C oOpas3laMu OKCHIOB U
OMHMCaHWE WX CBOWCTB, MOJy4YeHHE, COOMpAHHUE, PACIIO3HABAHUE U U3YyUYCHHUE
CBOMCTB Bojopoja (ropeHwue), B3aumojeicTBue Bojgopoaa ¢ okcugom menu (II)
(BO3MOYKHO UCIIOJIb30BaHUE BUIEOMATEpPUANIOB), HAOIIOICHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEOBAaHUE OCOOEHHOCTEW PACTBOPEHHUSI BEIIECTB C
Pa3IMYHON  PACTBOPUMOCTBHIO, TPUTOTOBJIECHUE PACTBOPOB C OMNPEIACIEHHOU
MAacCOBOH J10JI€id paCTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBUE BOJIbI C METalIaMU
(HaTpreM ©  KaublueM) (BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPUAJIOB),
UCCIEIOBaHNE OOpa3loB HEOPraHMYECKUX BEIISCTB PA3JIMYHBIX KJIACCOB,
HaAOJII0/IeHNEe U3MEHEHUSI OKPACKU WHJUKATOPOB B PAaCTBOPAX KUCJIOT W IICJIOYEH,
u3ydyeHue B3aumojeiicTBusi okcuaa menu (II) ¢ pacTBopomM cepHOM KHCIOTHI,
KHCIIOT C METajulaMH, pPEeaklUuil HeUTpalu3aluuu, IOJIYyYEHHE HEepaCTBOPUMBIX
OCHOBAaHUM, BBITECHEHHWE OJIHOIO METajula JPYTMM M3 pacTBOpPA COJIM, PEIICHHE
AKCHEPUMEHTAIBHBIX 3a/lad Mo TeMme «BaxHellne KiIacchl HEOPraHUYEeCKUX
COEIMHEHUI).

IMepuonuueckuii 3axkoH u Ilepuoauueckass cucreMa XUMHYECKHX
iemenToB JI. WU. MenpgeneeBa. Crpoenne aTomMoB. XUMHYECKasi CBS3b.
OxucanTebHO-BOCCTAHOBUTEIbHBbIC PEAKIIUU

[lepBbie TOMBITKH KIACCU(MUKAIMU XUMUYECKUX dieMeHToB. [loHsTHEe O
IPYIINax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yr0T aM(OTepHbIC OKCUIBI
Y TUPOKCUBI.

[Tepuonnuecknii 3akoH. Ilepuoanueckast cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepwognas ©  JIWHHONEpUOAHAsT  (OPMBI
[Tepunonnueckoit cuctembl xumuueckux 31emMeHToB . 1. Menneneea. [lepuoabl
n rpynnel. Ou3ndeckuil CMBICIT MOPSAJKOBOIO HOMEpPA, HOMEPOB IEpPHOAA H
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnexkrpoHsl. CTpoeHue
ANEKTPOHHBIX  000JOYEeK aToMOB TMepBbIXx 20 XMMHUYECKHUX  HJIIEMEHTOB



Ilepuonnueckon cucreMmsl [[. M. MenneneeBa. XapakTepuUCTHUKa XUMUYECKOTO

3JIEMEHTA 10 €ro MoJIoKEeHUIO B Ilepnoanueckoii cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH MU3MEHEHUS paguyca aTOMOB XUMHYECKUX BJIEMEHTOB,

METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOAaM.

3nauenue [lepnognyeckoro 3akona u [lepuoanyeckor CUCTEMbI XUMHUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W Ipaktuku. [[. M. MenneneeB — ydé€Hbli U
rpaXkJaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIMH.
IIporniecchbl OKUCAEHU U BOCCTAaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydyeHre oO0pa3loB BEUIECTB METAUNIOB U HEMETAJUIOB, B3aUMOJICHCTBHE
TUJIPOKCHAA LIMHKA C pPAcTBOpaMM KHUCJIOT W IIEJIOYeH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropeHue, peakluu pa3aoKeHUs, COCAUHEHUS).

Mescnpeomemmuoie ceasu

Peanuzanusa MeXNpeIMETHBIX CBSI3€d NMpU W3YYEHWH XUMHUM B 8 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAyYHBIX
IIOHATHUM, TaK U MOHATUU, SIBISIOLIUXCSI CUCTEMHBIMU ISl OTIAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0mure ecTecCTBEHHO-HAYYHBIE MOHSATHUS: HAYYHBIH (pakT, TUIIOTE3a, TEOpUs,
3aKOH, aHaJlu3, CHHTE3, KilacCu(UKaANUs, TEePUOJAUIHOCTh, HAOIIOJEHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusznka: marepusi, aToM, OJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIWI,
U30TOIIbI, PAaJMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUM 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IUIaHEThl, 3BE3/bI, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armochepa, rumpochepa, MHUHEpadbl, TOPHBIE MOPOJIHI,
MIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYECKAs peaKus

[Tepnonnueckunii 3akoH. Ilepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMHYECKHX JJIEMEHTOB TIIEPBBIX TPEX TMEPHOJNOB, Kajaus, KaJbIUI M HX



COCIMHEHUM B COOTBETCTBUHU C IIOJIOKEHUEM 3yeMeHTOB B Ilepumognueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUJBI XMMHYECKOW CBSI3U. THUMIBI KPUCTAIIMYECKUX
PEILIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJLIMYECKON PELIETKU U
BUJIa XUMUYECKOU CBS3U.

Knaccuduxanus m HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSAIIMXCS K pa3IM4YHBIM KJlaccaM HEOPraHUYECKUX
COEJIMHEHUM, TEHETUYECKAas CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccuduxanuys XuMU4eCKUX peakiuil Mo pa3IMuyHbIM MpHU3HaAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIUMU BEHIECTB, MO TEIUIOBOMY 3¢ (deKTy, o
U3MEHEHUIO CTETCHEH OKHUCIICHUS XUMHUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, TIO
YYaCcTHIO KaTajau3aTtopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUUECKUE
YpaBHEHUS.

[TonsiTue o ckopoctu xumuueckor peakiuu. [loHsTue 00 00paTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [IoOHsITHE O TOMOTeHHBIX U Te€TEPOTSHHBIX
peakuusx. [Tonsitue o karanuze. [loHsITHE O XMMHUUYECKOM paBHOBecUU. DAKTOPHI,
BIIMSIONINE HA CKOPOCTh XMMHUYECKOM pEaklMu W MOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTENBPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBiieHue YpaBHEHUU
OKUCJINTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMUA C  HCIOJIB30BaHUEM  METOJa
ANEKTPOHHOTO OallaHca.

Teopust 3IEKTPOIIUTHUECKON TUCCOLUALINK. DIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AucCOLMALMM BELIECTB C PA3JIUYHBIMU BUIAAMHU
XuMHu4eckon cBs3u. Ctenens aucconuanuu. CHUIbHBIE U ClIa0ble DJIEKTPOJIUTHI.

Peakiiuu nonnoro ooOMeHa. Y cioBus NMPOTEKAHUS PeaKIuii HOHHOTO OOMEHa,
MOJIHbIE M COKpall€HHbIE HWOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHM ¥ COJE€l B CBeTEe TPEACTaBICHUH 00 3ICKTPOIUTHIECCKOU
nucconunanun. KauectBeHHble peakiiuy Ha MOHBI. 1IoHsATHE O THApPOIU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMUA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB W HeMeTayioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xmopuma HaTpus), UCCIEOBAaHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKIuu
OT BO3JICUCTBHS PA3IUYHBIX (HAaKTOPOB, MCCIECIOBAHUE AIIEKTPOMPOBOTHOCTH
pacTBOpPOB BEWUIECTB, IMpolecca JIUCCOUMALMU KHUCIOT, IIEJI0Ye U COJeH
(BO3MOKHO  HCHOJIb30BAaHHE BHUACO MAaTE€pUaliOB), MPOBEICHHE  OIBITOB,



WUTIOCTPUPYIONIUX  MPU3HAKK  TMPOTEKAHUS  pEakiuii  HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIICICHHE Ta3a, oO0pa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUMN
(ropeHue, peakiuu pasoKeHUsl, COSUHEHUs), paclOo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX pEAaKIM{A HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]a4.

HemeTtasuibl 4 UX COeIMHEHUSI

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHME CBOHCTBA Ha TMpUMEPE  XJIopa
(B3auMOJICMCTBUE C METa/UIaMH, HEMeTajulaMH, MejJodyaMu). XJIOPOBOJIOPO/I.
CongHass KUCIIOTa, XMMHUYECKUE CBOMCTBA, MOJYy4YE€HHUE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJIOpPOJa Ha OpPraHM3M YesoBeKa. BakHeHine XJIOpUIbl U UX
HaX0XJIEHUE B IPUPOJIE.

O6mas xapaktepucTuka 3neMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeNeHW okucieHus. CtpoeHrne W (U3UYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U Cephbl. AJUIOTPONHBIE MOAU(PHUKAIIUN KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOJOpOMA, CTpoeHUE, (Ppu3ndyecKkue u
XUMUYECKHe cBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnast kuclioTa, (QuU3NYECKHME M XUMHUYECKHME CBOMCTBa (oOmume Kak
NpeCTaBUTENsT Kjlacca KHCIOT W crernuduyeckne). XHUMHUYECKHE peaklluu,
JeXalue B OCHOBE MMPOMBIIUIEHHOIO CMOCO0a TIMOMYYEHUSI CEPHOM KHCIOTHI.
IIpumenenune cepHoit KUcaoThl. CoJIM CEpHOM KUCIOThI, KAUECTBEHHAs pPEaKIys Ha
cynbdar-uoH. HaxoxaeHnue cepsl U €€ COCIUHEHHMH B TPHUPOJIEC. XHUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Ccpenbl COEAMHEHUSMH Cepbl (KHUCIOTHBIE IOXKIIH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHHUS.

OO6mrast xapakTepucTuka 37aeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHHUS. A30T, pacIpOCTPaHEHHE B MPHUPOJE,
dusznueckre u XuMu4IecKue cBoicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero
dusznueckre U XUMHUYECKHUE CBOMCTBA, MOTyueHue u npuMeHeHne. Conu aMMOHUS,
X pU3NUECKNEe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas! peakius Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ MoiyyeHue, (PU3nYecKue U XUMHUYECKHe
cBolcTBa (0OIlIME KaK MPENCTaBUTENSl Kilacca KUCIOT W crnenuduyueckue).
Hcnonp3oBaHue HUTPATOB U COJIEM aMMOHHMS B KaueCTBE MHUHEpaIbHBIX
ynoopeHnii. XMMUYECKOE 3arpsi3HECHUE OKPYKAIOIIEH Cpeibl COCTMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXAM, 3arps3HEHUE BO3Ayxa, MOYBBI W BOJMOEMOB). Docdop,



aloTponHele Moaudukauuu (Gochopa, GUMUECKUE MU XUMUYECKHUE CBOMCTBA.
Oxkcua docdopa (V) u pochopHas kuciora, u3ndecKue U XUMUUECKUE CBOWCTRA,
nonyuenue. Mcnonp3zoBanue pocharoB B KaueCcTBE MUHEPATIBbHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCoOOEHHOCTH CTPOCHHMS
aTOMOB,  XapaKTE€pHble  CTENEHU  OKHUCJIEHHUS.  YTJIEepoA,  aJuIOTPOIHBIE
MOAU(UKALMK, PACHPOCTPAHEHHE B MpUponAe, (U3MYECKHEe U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuasl yriepojaa, ux
dbuzndyeckue W XUMHYECKUE CBOWCTBA, JCHCTBME HA JKUBBIE OPraHU3MBI,
NOJIy4YeHHEe W TpPUMEHEHHUE. DKOJOrMYecKue MpoOJeMbl, CBSI3aHHbIE C OKCHUIOM
yraepona (IV), rumore3a rino0anbHOrO TOTEIUICHUS KJIMMAaTra, MMapHUKOBBIN
sbdexT. YronbHas kucnora u e€ coiu, uX (PU3nYecKue U XMMHUYECKUE CBOICTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
yriaepoza (MeTaH, 3TaH, STUIEH, alleTUJICH, ITAHOJI, TJIMIIEPUH, YKCYCHAsI KUCIIOTA).
[IpuponHble HMCTOYHHUKH YTJIEBOJAOPOAOB (Yrojib, NPHUPOJHBIN Ta3, HE(TH),
NPOAYKTHl UX TepepadoTku (OEH3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: XKUpaX, OeNKax, yrieBogax — U ux
pojii B OKM3HM 4eloBeKka. MarepualibHOe €JIMHCTBO OpPraHUYEeCKUX U
HEOpPraHMYECKUX COCTMHEHUH.

KpemHuuii, ero ¢usnueckue ¢ XUMHUYECKHE CBOICTBA, TMOJy4YEHHE W
npuMmeHeHne. CoenuHeHUs KpeMHus B mpupoje. OOmme mnpeacTaBieHus 00
okcuae kpemHus (IV) m xpemuueBoi kuciore. CHIHMKAThl, UX UCIOJIB30BAHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHelilne cTpouTeIbHbIE MaTepHalbl: KepaMUKa,
CTEKJIO, IIEMEHT, OeTOH, xkene300eToH. [IpobdiieMbl 6€30MacHOTO MCIOJIB30BAHMS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSTHOW KUCIIOTHI,
MIPOBEJICHNE KAaYEeCTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TPOTEKAHUS, OMBITHI, OTpaKaIue (U3NUECKHE M XUMHYECKHE CBOMCTBA
rajoreHoB M HUX COEJUHEHHN (BO3MOXKHO MCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpas3laMu XJOPUAOB (TaJOr€HUJI0B), O3HAKOMJIEHHE C
oOpasmamMu  ceppl W €€  COeNMHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BHJIEOMATEpPUAIIOB), HAOJIOIEHUE Mpolecca OOyIriIMBaHUA caxapa Moj JACHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, H3YYEHUE XUMHYECKHUX CBOMCTB



pa30aBI€HHON CEPHOU KHUCIIOTHI, MPOBEICHUE KaueCTBEHHOM peakinu Ha cyabdar-
MOH W HaOIoJIeHHE TpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHUE C (PU3NYEeCKUMU
cBoiicTBaMu azota, ¢ochopa U HUX COECAMHEHHH (BO3MOYKHO HCIOJb30BAHUE
BHJIEOMATEpUaIOB), oOpasiiaMu a30THBIX U (OChHOPHBIX yAOOpEeHUM, MOIydeHuUe,
coOupaHue, paclno3HaBaHWE€ W U3YYCHHWE CBOMCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX Peaklii Ha MOH aMMOHHUS U ¢ochaT-uOH U HU3yUYCHHE MPU3HAKOB
UX IIPOTEKAHHUsl, B3aUMOIECUCTBUE KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI C MEJIBIO
(BO3MO>KHO WCTIOJIb30BAHUE BHJICOMATEPUAJIOB), U3YUYCHUE MoJIesen
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpadura, QyiepeHa, O3HAKOMIIGHHE C
POIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTHUBOTrasa, MoJiydeHUue, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX peaklnii Ha KapOOHAT U
CUJIMKAT-UOHbl M M3YYEHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIHUEH CUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE JSKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BaxHeime HeMeTaaIbl U UX COCAUHECHUS».

MeTta/uibl M UX COEMHEHUS

OO6mas xapakTepUCTHKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
ux nonoxenuss B llepmomuueckor cucreMe Xumuueckux »diaemeHtoB . .
MenpneneeBa u cTpoeHHuss aToMOB. CTpoeHHe MeTaJlioB. MeTajuinueckas CBA3b U
METaJUIM4ecKass  KpUCTAJUIMYECKass  pelE€TKa.  DJIEKTPOXUMUYECKHH  psl
HanpspKeHut MeTayioB. dusnyeckne U XMMUYECKUe CBOMCTBAa MeTaiuioB. OOmue
CIocOoOBl TONy4eHHUs MeTasioB. [loHATHE O KOPPO3UMM METAJJIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Kopposuw. CruiaBel (CTainb, YYryH, AIOPATIOMHHUM,
OpoH32a) U UX MPUMEHEHUE B OBITY ¥ MPOMBIILICHHOCTH.

[[lenoynble MeTaiIbl: MOJIOKEHHUE B llepruoamyeckor CHCTEME XUMHUYECKHX
sanemenToB JI. M. MennaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B IMPUPOJE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u
TUAPOKCHABI HATpuss W Kanus. [IpuMeHeHue IIeNOoYHBIX METauIOB U HUX
COEIMHEHUM.

[[lemoyHO3EMENIBHBIE METAJUIBI MAarHMd W KaJdbUUW: TOJIOKEHUE B
[Tepuonuueckoit cucreme xumuueckux syeMeHToB . M. MenneneeBa, cTpoeHue
MX aTOMOB, HaX0XJAeHUE B Ipupoae. Pu3zndeckne 1 XMMHYECKHE CBOMCTBA MarHus
U Kanblus. BaxkHelmume coequHeHHs KalblMs (OKCHUI, THUAPOKCHUI, COJIH).
XKeécTkoCTh BOABI U CIOCOOBI €€ yCTpaHEHUSI.

AJOMHUHMI: TIOJIO)KEHUE B [lepnoanueckor cCuCTeMe XUMHYECKUX JJIEMEHTOB
J. . MenneneeBa, CTpoeHHME aToMa, HaxoXAeHHWE B mpupoae. Pusnyeckue u



XUMUYECKHE CBOMCTBa atoMUHMsI. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoanyueckoit cucreme XMMAYECKUX 3J€MEHTOB /I,
N. Menneneesa, CTpoeHHE aToMa, HaxXOXXIeHUE B Ipupoac. Pusnyeckue Hu
XUMUYECKHE CBOMCTBA xene3a. OKcuabl, TuApoKcuanl u conu xkenesa (1) u xxenesza
(IIT), ux coctaB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C o0pa3llaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3Yy4€HHUE  PE3yJIbTaTOB  KOPPO3UHM  METAIIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHIA
KaJblUsl M HATPUS C BOJOM (BO3MOXHO HCIIOJIb30BaHUE BUJICOMATEPHAIIOB),
UCCIIEIOBAaHUE CBOMCTB >KECTKOM BOJBI, MPOILIECCA TOPEHUS Kejle3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJBb30BAaHUE  BUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKIIMI HA MOHBI: MAarHWs, Kajblys, ATIOMUHUS, IMHKA, >Kelie3a
(IT) u xenesa (III), mequ (II), HabnrogeHNE U ONMUCaHUE MPOILECCOB OKPAIIMBAHMUS
IJIaME@HU WOHAMHU HATpUs, Kajlusg | KaiblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMAaTepHaIoB), UccaeqoBaHue aM(OTEPHBIX CBOMCTB THIPOKCHU/IA ATFOMUHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHeune
METaJUIbl U UX COEIUHEHUS.

XuMHA U OKPYXKAKIIAA Cpeaa

BemectBa u maTepuansl B IMOBCEIHEBHOW U3HHM yeioBeka. beszomacHoe
UCIIOJIb30BaHME BEIIECTB M XMMHYECKUX peakuuid B ObITy. [lepBas momois npu
XUMHUYECKUX 0KOTaX U OTPaBIECHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpPYXKaIoIIel cpeabl (MpenaeiabHas AOMyCTUMAast
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Poib XxumMun B pemieHur 3KOJI0THYECKUX
poOJIeM.

Xumuueckuit IKcnepumenm:

U3y4eHHEe 00pa3lloB MAaTEpUATOB (CTEKIJIO, CIUIAaBBI METAJIOB, MOJMMEpPHBIC
MaTepualbl).

Mexcnpeomemmunie cea3u

Peanuzanusa MexXnpenIMEeTHBIX CBsSI3€ MpU WM3YyYEHHH XUMHUM B 9 Kiacce
OCYLIECTBIISIETCS 4epe3 MCIOJb30BaHME KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMU JUISl OTAENIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: HAYYHBIM (PakT, TUIIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIacCUPUKANUA, TMEePUOJIUIHOCTh, HAOIIOIEHHE,



OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeTb, SBICHUE, IMapHUKOBHIN
3 PeKT, TEXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: MaTepus, aToM, DSJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIH]I,
W30TOMBI, PaJUOAKTUBHOCTh, MOJICKYJA, DJCKTPUYCCKUN 3apsii, TPOBOJIHHKH,
MOMYPOBOJHUKY, JTUDIEKTPUKH, (OTODIIEMEHT, BEIIECTBO, TENOo, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITUIECKAST
peméTKa, CIUIaBbl, (U3MUYECKHE BEIMYUHBI, CIMHHIIBI U3MEPEHUS, KOCMUYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorus: dortocuHTe3, nbIXaHwe, Ouocdepa, IKOCUCTEMA, MUHEPATBHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAaKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpATbI, TOPHBIE IOPOJIHI,
TI0JIC3HBIC UCKOIIAeMbIC, TOTLIMBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA IPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMSI TPOrPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHus JOCTUTalOTCA B XOJ¢ OOy4YeHHMS XHMHUU B E€JUHCTBE Y4YEOHOU U
BOCIUTATENILHON JESITEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIBTYPHBIMU UM JTYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMU, TPHUHSATBIMH B
oOIIecTBE TMpaBUJIaMU M HOPMaMU TOBEJIEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOTIO3HAaHUSs, CAMOPA3BUTHS U COIHAIIA3AIIUU 00YUaIOIIHXCS.

JIndHOCTHBIE ~ pe3ynabTaThl  OTPaXAalOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBATBhCSI CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OpPHUEHTAMA U
paciIfpeHre ombITa ASSTEIHHOCTH HA €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHY€CKOT0 BOCTIUTAHUS

LHEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAYYHOMY HACIEIUI0, NMOHUMAaHMS 3HAYEHUS] XUMUUYECKOM HAayKH B JKU3HU
COBPEMEHHOT'O OOIIECTBA, CMOCOOHOCTH BIAAETh JOCTOBEPHOW HH(pOpMAIMEH O
MEPEOBbIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMHH,
3aMHTEPECOBAHHOCTU B HAYUYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U OOIIECTBA;

2) rPaskIaHCKOT0 BOCTIUTAHUSI:

NPEACTaBICHUS O COIMAJIbHBIX HOpPMax W MpaBUiIaX MEXKIUNYHOCTHBIX
OTHOIICHWH B KOJUICKTHBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHOMCCIENOBATEIbCKOM, TBOPYECKOM W JAPYrUX  BHJAAX



NEATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM MAESTEILHOCTH MpHU
BBITIOJIHEHUU Y4Y€OHBIX, TIO3HABATEIBHBIX 3aJlay, BBINOJHEHUH XUMUYECKHUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpoOIlECCE HITOM Y4eOHOU MEsATEIBHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TMIOBEJACHHWE U TIOCTYIIKM CBOMX TOBApHUIIEH C TO3UIUHU
HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU MU COCTABJISIONINE
OCHOBY Il TIOHMMAaHUS CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl TMPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
NPUPOJHOM CPESIOH, O POJIU XMMHUU B MO3HAHUU ATUX 3aKOHOMEPHOCTEI;

MIO3HABATEJIbHBIE MOTHBBI, HAMPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUM MO
XUMUHU, HEOOXOIUMBIC i OOBSCHEHHS HAOJI0aeMbIX IPOIIECCOB U SBJICHUH,
MO3HABATEILHON, MH(POPMAITMOHHON U YUTATEIBCKOW KYJIbTYPHl, B TOM YHCIIEC
HAaBBIKOB CaMOCTOSITEJIbHOM paboThl C Y4eOHBIMM TEKCTaMH, CIIPABOYHOMU
JTUTEpPaTypor, JOCTYITHBIMH TEXHUYECKUMHU CPEACTBAMHU HWH(POPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYECHHI0O M TO3HAHMIO, JFO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caMOOOpa3oBaHUIO, TMPOEKTHOM MW  HCCIIEI0BaTEIbCKON
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaJIbHEUIIIEM

4) popMHpOBaHHUS KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKM3HU, OCO3HAHHWE IOCIICACTBUN U
HETPUATHE BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aIKOTOJIs, HAPKOTHKOB, KypEeHUs),
HEOOXOIMMOCTH  COOJIOJICHUSI TIPaBWJI OE€30MAaCHOCTH TMPU  OOpalleHHH C
XUMUYECKUMH BEIIECTBAMHU B OBITY M peaJIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHICCKOMY U3YyUYCHHUIO PO ECCH M TPy/la pa3IMIHOrO Poja,
YBOXEHUE K TPYyAy M pe3yJbTaTaM TPYJIOBOM JEATEIBHOCTH, B TOM 4YHUCJE Ha
OCHOBE TIPUMEHCHHS TPEAMETHBIX 3HAHMK TI0 XHMHH, OCO3HAHHBIH BBIOOD
WHJMBHUIYATbHOW TPACKTOPUH IPOJIOIHKEHUS 00pa30BaHUsI ¢ YIETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCIEIIHON Mpo(PecCHOHATBLHON AEATEIbHOCTH U Pa3BUTHA HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATHCS B IPO(PECCHOHATBLHON Cpejie;



6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTHYECKH IIEJIeCO00pa3HOe OTHOIICHHE K TPHPOAC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHMMAHNE IIEHHOCTH 3JI0POBOTO U
O0e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(GU3HUECKOMY M TICHXHUYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHHUS
mpaBuI 0€30ITaCHOTO MTOBEJACHUS TP pabOTE C BEIIECTBAMH, a TAK)KE B CHUTYAITUSAX,
YIPOKAIOIINX 3IOPOBBIO M JKU3HH JIFO/ICH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, IMOJIydaeMble NMPU WU3YYCHUH XUMUH, IS
pEIICHMS 3a/1a4, CBI3aHHBIX C OKPY)KAIOIICH MPUPOTHON CPEIOM, NI TOBBIIICHUS
YPOBHS  DKOJOTHYCCKOH  KYJNBTYphl, OCO3HAHHMS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH HMX pElIeHUs MOCPEICTBOM METOI0B XHMHH,
HKOJIOTHYECKOTO MBIIIICHUS, YMEHUS PYKOBOJACTBOBATHCS MM B IO3HABATEIILHOM,
KOMMYHHUKATHUBHOW W COIIMAIBHON TTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbHI

B cocraBe MeranpeaMETHBIX pPE3YJIBTATOB BBIACISIOT 3HAYUMBIC JUIS
dbopMHUpOBaHUS MHPOBO33pCHHS OOIICHAYyYHbIC TIOHATHS (3aKOH, TEOpHs,
NPHHIIMII, TUTIOTE3a, (HaKT, CHCTeMa, MPOIECC, SKCIEPUMEHT U JIPYroe.), KOTOPhIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4YeOHBIX MpeaMeTax M IO3BOJSIOT Ha
OCHOBE 3HAHUU W3 ITHX MPEIAMETOB (OPMHUPOBATH MPEICTABICHUE O IIEIIOCTHOMN
HAy4YHOU KapTHHE MHUpa, ¥ YHUBEPCaAIbHBbIC YUeOHBIC NEUCTBUS (ITO3HABATEIbHEIE,
KOMMYHHMKATUBHBIC, PETYJIATHBHBIE), KOTOpbIe obOecnednuBarOT (GOpMUPOBaAHUE
TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUTAHUPOBAHHUIO M OCYIIECTBICHUIO yueOHOMU
NESATEeITLHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE eHCTBHS

ba3oBble JJornyeckue 1eicTBUs:

YMEHHUS HCIIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IIPH OCBOCHUHM
3HAHWI: PACKPBIBATH CMBICI XUMHUYECKUX TOHATHHA (BBIACIATh UX XapaKTEPHBIE
MPU3HAKK, YCTAHABJIMBATH B3aWMOCBSI3b C JIPYTUMU TIOHSATHUSIMH), WCIIOJIB30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OTACIbHBIX (DAKTOB U SIBICHHM, BEIOMPATh OCHOBAHUS U
KpUTEPHUH 711 KIACCU(PUKAIMKA XUMHUYECKUX BEIIECTB W XMMHUYECKHX PEAKIUH,
YCTaHABIMBATh MPUIMHHO-CIEACTBEHHBIE CBA3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXKICHUs (MHIYKTHUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BHIBOJIBI U 3AKITIOYCHUS;

yMEHHE TMPUMEHATh B TIPOILECCe TO3HAHUSA TOHATHS (MPEAMETHBIC U
MeTarpeJIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICTH, UCIIOh3yEeMbIe B XUMUH,
peoOpa3oBBIBATh MIMPOKO MPUMEHIEMbIE B XUMUU MOJICIIbHBIC TIPE/ICTABICHUS —



XUMUYECKUI 3HAK (CUMBOJI DJIeMEHTa), Xumudeckas ¢Gopmyna U ypaBHEHHE
XUMUYECKOU peaKkIiuyu — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISITE U XapaKTEPU30BaTh CYIECTBEHHBIE
MIPU3HAKU U3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, NPUYMHHO-CIEJCTBEHHBIE CBSI3M U
MPOTUBOPEUHMS B U3yUaeMbIX MIPOIIeCCax U SIBICHUSX.

Ba3oBble ncciaenoBaresibCKue 1eiiCTBUS:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHl B KAUYE€CTBE WHCTPYMEHTA
MO3HAHMS, a TaKXKe B KauyeCTBE OCHOBBI [JIsi (DOPMUPOBAHUSI THUIOTE3bI IO
IPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMBIX CYKJICHH;

npuoOpeTeHue OMbITa MO TUIAHUPOBAHUIO, OPTaHW3allMM M TMPOBEICHUIO
YUYEHUYECKUX DJKCHEPUMEHTOB, yMeHHe HaOmoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 pe3yJbTat, (GOpMYyJIHpPOBATH 00OOIIECHUS U
BBIBO/JIBI IO pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpoJieNTaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHE BBIOWpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGOPMAIIUIO
pPa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, MOJIyIaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4yHO-TIONyJIIpHAs JUTepaTypa XHUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHBIE
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OIEHUBATH MPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;

yMEHHE MPUMEHSTh Pa3IHYHbIE METOJBI M 3aMpOChl MPU MOUCKE U OTOOpE
UHGOPMAIIMK ¥ COOTBETCTBYIOUIUX JaHHBIX, HEOOXOIMMBIX ISl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENBHBIX 3a7a4 OMPEeeIEHHOTO TUIIA, MPUOOPETEHNE OIbITA B
00JaCTH  HMCHOJB30BaHMUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIb30BAaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTUMAIBHYIO (OpMY MPEACTABICHHS UHGOPMAIINH U
WUTIOCTPUPOBATh pelIaeMble 3aJaydl HECJIOKHBIMU CXEMaMH, JuarpaMmMaMi,
apyruMu popMaMu rpaduKu U UX KOMOMHAIUSIMU;

YMEHUE HCHOJIb30BaTh M AaHAJWM3UpOBaTh B Mpolecce Yy4eOHOU W
MCCJIeI0BATEILCKON JEATEIPHOCTH MH(POPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MNPUPOIHOU
Cpenpbl.

KoMMyHHKaTHBHBbIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHA:



yMEHHUS 3aJaBaTh BOMPOCHl (B XOje Juajgora W (Wiu) JUCKYCCHH) TIO
CyliecTBy  oOcyxmgaeMod  Tembl, (GOpPMYJIUpPOBaTH CBOM  MPEJIOKEHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TIPEAJIOKEHHON 3a1a4H;

YMEHHUS  MPEJACTaBIATh  TOJYYEHHBIE  PE3ylbTaThl  IMMO3HABATEIIHHOM
NEATeIbHOCTA B YCTHBIX U TMHUCHMEHHBIX TEKCTax; JejaTh MPe3eHTAIHIO
pPEe3yIbTATOB BBHIMIOJIHEHUS XMUMHUYECKOTO0 SKCIEpUMEHTa (J1abopaTOPHOIO OIBITA,
1a00paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOIO MPOEKTA);

yMEHUs Y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHOM U MCCJEAOBATEILCKOW  JICSITEIBHOCTH  TPU  PEIICHUU
BO3HUKAIOUIMX MpOOJieM HAa OCHOBE Y4€Ta OOLIMX MHTEPECOB M COIIACOBAHUS
no3unuii (00CyXkaeHuss, OOMEH MHEHUSMHU, «MO3TOBBbIE HITYpPMbI», KOOPAUHAIUS
COBMECTHBIX JICHCTBHI, OINpeNeieHHue KPUTEpPHEB IO OIEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U IPYTHE).

Pery/isiTUBHBIE YHUBEpPCAIbHbIE YUeOHbIE AeCTBHS:

YMEHUE CaMOCTOSITEIILHO OMPENeNATh U JeATCIIbHOCTH, TUIAaHHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Hanbosee 3 (PeKTUBHBIE CIOCOOBI PEIICHUS YYEOHBIX U
MO3HABATEIbHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBIATh WM KOPPEKTUPOBATH
NPEJIOKEHHBIN  aJITOPUTM  JEHCTBUHA TIPU  BBIMOJIHEHUW 3aJaHUN C  y4ETOM
MOJIyYeHHUsS HOBBIX 3HAaHUN 00 M3ydaembIX OOBEKTaX — BEIIECTBAX U PEaKLHUAX,
OLICHMBATh COOTBETCTBHE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1eIH, yMEHHE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, MIPeIjiaraéMble B YCIOBUH 3aJaHH.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 005S3aTEIBLHOTO
COJICp’KaHMsI, YCTAaHOBJICHHOTO JaHHOW (enepanbHOl pabodeil mporpamMMon,
BBIJICIISIFOT: OCBOCHHBIE OOYYAIOUIUMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeHcTBHM, crnenupuyeckue g NPEAMETHOM 001acTH  «XHUMHS», BHJIBI
NEATENIbHOCTH 10  MOJYYEHHIO HOBOTO  3HAHHUS, €ro HHTEpIpEeTalnH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIUSX.

K xoniy oOydenus B 8 kjacce nmpeMeTHbIe pe3yabTaThl HA 0A30BOM yPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e pacKpbIBaThb CMBIC OCHOBHBIX XMMHUUYECKUX IOHSTHH: aToM, MOJIEKYIa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOJHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAA aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEIECTBAa, MOJb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00BEM,



OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHD
OKHCJICHHUS, XUMHYECKas PeaKius, Kiaccu(ukamus peakuuil: peakiuu
COCIMHECHUS, PEaKIUU PA3JIOKECHUS, PEAKIUU 3aMEIICHUs, PEaKINu
oOMEeHa, HK30- U SHJOTEPMUYECKHE PEAKLIMH, TEIUIOBOM 3(P(HEKT peakiuu,
SApO aToMa, JJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAAUYC
aToMa, XMMHMYECKAsl CBS3b, MOJIIPHAS W HEMOJApHAas KOBAJIEHTHAS CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHWOH, PACTBOP, MACCOBasl JOJISI BEIIECTBA
(MporeHTHAsI KOHIIEHTPAIIKsI) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHATHH U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJI30BaTh XUMUUYECKYI0 CHMBOJIUKY IS COCTaBJICHHUS (HOpMYT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

OTIPENICNIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHUCIICGHHMs  DJIEMEHTOB B  OWHApHBIX  COCJMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAacCy COEIMHEHUU TI0
dbopmynaM, BHUJ XUMHYECKOHW CBsi3u (KOBaJICHTHas U WOHHAas) B
HEOPraHWYECKUX COCTUHEHUSIX;

packpeiBath cmbicn [lepuonnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHWE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HUX MojoxxkeHus B llepuogumyeckoil cucreme,
3aKOHOB COXpPAaHEHMSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHsI, 3aKOHa ABOTapo;

ONMKCHIBATh W XapakTepu3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoii
CUCTEMbl XUMHMUYECKUX DJJIEMEHTOB: pa3iudaTh I[OHATHA «TJIaBHAs
noarpynna (A-rpymma)» u «mobounas noarpymnmna (b-rpymma)y, maneie u
OOJBIINE TEPHOJbI, COOTHOCHTh OOO3HAUYEHHUS, KOTOPbIE HUMEIOTCA B
tabmune «llepuogumyeckas cucrema Xumudeckux siemernToB [[. .
MenzaeneeBa» € YUCIOBBIMM XApPAKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB | 3apsj si/ipa, 00IIee YMCIIO JIEKTPOHOB
U pacipeiesICHUE UX MO 3JIEKTPOHHBIM CIOSIM);

KJIacCU(UIIUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YUCIYy M COCTaBY Y4YacTBYIOLIMX B pEaKIUU
BEIIECTB, MO TEIIOBOMY D (DEKTy);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE MPUMEPAMH MOJEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;



IIPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXXHOCTU IIPOTEKaHUs XHUMHUYECKUX IPEBpPaALICHUN B
Pa3IMYHBIX YCIOBUAX;

BBIYUCIIATD OTHOCUTENIBHYIO MOJICKYJSIDHYIO U MOJISIPHYIO  MAacChl
BEIIECTB, MAacCCOBYIO JOJI0 XMMMUYECKOIO »JJIeMEHTa 1o (opMmyie
COCAMHEHUS, MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
II0 YPAaBHEHUIO XUMUYECKOHN PEaKIH;

IIPUMEHATh OCHOBHBIE OIIEPALIMM MBICIIMTEIBHON ACATEIBHOCTH — aHAJINU3
U CHHTE3, CpaBHEHME, O00O0OIIEHHE, CHCTEMAaTU3alLUI0, KIacCU(UKALHNIO,
BBISIBJICHUE IIPUYMHHO-CIIEACTBEHHBIX CBS3€M — JUIsI U3YyYEHUS CBONMCTB
BCIIECTB M XMMHUUYECKUX pPEAKUUW, €eCTECTBEHHO-HAay4YHbIC METOJbI
NO3HAHUA — HaOJIOJEHHE, H3MEPEHHE, MOJEIUPOBAHHUE, IKCIEPUMEHT
(peanbHbBINA U MBICIICHHBIN);

clenoBaTb — IIpaBWIaM  [OJIb30BAHMA ~ XUMHUYECKOM  IOCYAOM U
na0opaTOpHbIM O0OpYyJIOBaHUEM, a TaKXe IpaBUiIaM oOOpallleHus cC
BCIIECTBAMU B COOTBETCTBUM C MHCTPYKUMSAMHU IO BBIIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHHI0O U COOHUpaHUIO
ra3oo0pa3HbIX BeUIECTB (BOAOpPOJAa M KHUCIOPOAA), IPUTOTOBIICHUIO
pacTBOPOB C ONIPEACIEHHON MAacCOBOM J0JIEW pacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh U HPOBOAUTH  XUMMYECKHE  DKCIIEPUMEHTHI IO
pacCIO3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT € IIOMOILIBIO UHIUKATOPOB
(makmyc, peHondranen, METUIOPAHK U IPYTHE).

K xoniy o0ydenus B 9 kjacce npeaMeTHbie pe3yabTaThl HA 6230BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX TOHATHUH: XUMHUYECKUU
AJEMEHT, aTOM, MOJEKYyJa, WOH, KaTUOH, aHUOH, IMPOCTOE BEILECTBO,
CJI0KHO€ BEIIECTBO, BAJICHTHOCTb, J3JIEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHUCJICHHSI, XUMHYECKasi PeaKilis, XUMUYECKas CBA3b, TEIIOBOU ekt
peaknud, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJICKTPOJIUTBI, 3JEKTPOJUTHYECKAs IAUCCOLMALNS, PEAKIMU HOHHOTO
oOMeHa, KaTauu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HeoOpaTUMBIE pEaKIUU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIINH,
OKHCJIUTENb,  BOCCTAHOBUTEJb,  OKHCICHHE W  BOCCTAaHOBJICHHE,
amiotponusi, am(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJICHTHAsl, MOHHAs,
MeTaJUIM4ecKasi), KpUCTaJUIM4ecKas pemeTKa, KOPpO3Hsi METAIIOB,



CIJIaBbl, CKOPOCTb XHMMHYECKONW pEAKLIUHU, TMPEACIbHO JOMyCTUMAS
koHueHTpaus [1/IK Bemectsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHX TMOHSITHH U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAICHHUI;
UCIIOJI30BaTh XUMUUYECKYI0 CHMBOJIUKY IS COCTaBJICHHUS (OpMYyT
BEIIECTB U YPABHEHUM XUMHUYECKUX PEAKIUM;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OTPeNICIEHHOMY KJIACCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
CBs3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTaHWYECKUX COCAMHEHMM, TUIM KPUCTAJUIMYECKOM
pEeLIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHUE: OINHCHIBATH W XapaKTepHU30BaTh
TabnuuHyo dopmy Ilepuoandeckoil cCUCTeMbl XUMUUYECKUX DJIEMEHTOB:
pa3nuuarh TOHATHS «TJIaBHas moarpynmna (A-rpynma)» u  «ImoOodHast
noarpynmna (b-rpynma)», Maneie U OOJbIIME MEPHOJBI, COOTHOCHUTD
0003HauYeHusl, KOTOpPhIE HMEIOTCS B TMEPUOJUYECKON TaliuIe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB H 3apsij sapa, oOIlee YHCIO DJJIEKTPOHOB U
pacupeneneHue WX 10 DJIEKTPOHHBIM CJIOSM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B U3MEHECHUU CBOMCTB 3JIEMEHTOB M UX COCAWHEHUU B
Ipeaenaax MajlblX IEPUOJ0B U TJIaBHBIX MOArPYIII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YUCIYy M COCTaBY Y4YacTBYIOLIMX B pEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHIO CTETICHEW OKHMCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOImMEe W crenuduueckrue XUMHYECKHEe
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEIIECTB, IOATBEPKAAs OIMCAHUE
IPUMEPAMU MOJIEKYJSPHBIX M HOHHBIX YPABHEHUN COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPAaBHEHHS 3JEKTPOJIUTHYECKOM JUCCOLMALAHN  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIIUH HOHHOTO



oOMeHa, YpaBHEHHSA peakiui, TMOATBEPKAAOIINX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKIIHA
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OajaHca STUX PEeaKIIHii;
POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHWS XUMWYCCKUX TMPEBPANICHUH B Pa3IMIHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W  MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO JJIeMeHTa 1o (opmyie
COCTMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XUMHUYECKOM  MOCyAOH
nabopaTopHbIM OOOpYIOBAaHWEM, a TakKkKe TMpaBwiIa oOpameHus ¢
BEIIECTBAMA B COOTBETCTBHM C HWHCTPYKIHMSIMH IO BBIITOJHEHUIO
1a00paTOPHBIX XHMHUYECKUX ONBITOB IO TIONYyYEHHIO M COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  MOATBEp)KIAIONIME  KadeCTBEHHBI  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUI-, OpOMU-,
uoaua-, kKapooHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, TUIPOKCUI-HOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpaxX HEOPraHUYECKHUX BEIIECTB;

NPUMEHSITH OCHOBHBIE OIEpaIlMy MBICIUTEIILHON JesATEeIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMaTH3alllI0, BBISABICHUE
PUYUHHO-CIIEICTBEHHBIX CBSI3€M — Il M3Y4YEHUS CBOWCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTECTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJII0IeHNe, M3MEpPEHUE, MOJCIMPOBAHHUE, JKCIEPUMEHT (peasibHbI U
MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne | HammenoBanue
(uudgposbIe)
n/ | pa3aesioB U TeM Bcer | Kontpoabnsl | IlpakTuyeckn
o0pa3oBaTte/ibHbIE
n NPOrpamMmbl 0 e padoThbI e padorbl
pecypcsl

Pasnea 1. IlepeoHayanibHbIe XMMHYECKHE IIOHATHSA




XUMHS — BaykHas
00J1acTh
€CTECTBO3HAHUS U

bubmuoreka [IOK

1.1 . 5 https://m.edsoo.ru/7f4183
MIPAKTHICCKON 7¢
JIEATEIILHOCTH
yeaoBeKa
BemecTBa n bu6mmoreka [IOK

1.2 | xuMmu4deckue 15 https://m.edso0.ru/7f4183
peaxkmuu 7c

Hroro mo pazueny 20

Pasnen 2. Baxuneiimme npeacraBuTe/ M HEOPraHMYECKUX BelECTB

Eomyx. bubmunorexa [IOK

2.1 HeHopoa. 6 https://m.edso0.ru/7f4183
[TorsTre 00 7c
OKCHax
Bonopon.Ilonsitue bubnuoreka [JOK

2.2 | 0 KHCIOTax U 8 https://m.edsoo.ru/7f4183
COJIAX ic
Bopna. PactBopsr. bubnuorexa [JOK

2.3 | Iloustue 00 5 https://m.edsoo.ru/7f4183
OCHOBAHUSIX ic
OCHOBHBIE KJIaCCHI bubnuorexa [JOK

2.4 | HEOpraHWYECKUX 11 https://m.edsoo.ru/7f4183
COCTMHEHNH 7c

Hroro no pazgeny 30

Pasznen 3. Ilepuoauueckuii 3axkoH u [lepuoguveckasi cucreMa XuMHYeCKHX j1eMeHTOB /1.
N. MenneneeBa. CtpoeHue aToMOB. XUMHYECKasi CBA3b. OKHCJINTEIBHO-

BOCCTAHOBUTEC/IbHBIC PCaKIIUHA

[Tepuonuueckuii
3aK0H U
Ilepuoanueckas
bubmuoreka [JOK
cucTreMa
3.1 7 https://m.edsoo.ru/7f4183
XUMHAYECKUX 7¢
anemeHTOB J[. 1. o
Menaeneena.
Crpoenue aToma
XuMudeckas bu6mmoreka [JOK
3.2 | CBSI3b. 8 https://m.edsoo.ru/7f4183

OKHCIIUTEILHO-

7c



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

BOCCTaHOBUTEJIbH
bl€ peakLuu

bubmuoreka [IOK
Hroro no pazgeny 15 https://m.edsoo.ru/7f4183
7c
bu6mmoreka [{OK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
7c
OBILEE
KOJIMYECTBO
YACOB IO 68 4 >
I[TPOTPAMME
9 KJIACC
No | HauMeHoBAHIe KosunyecTBO 4yacoB DJIeKTPOHHBbIE
(un¢posbie)
n/ | pa3jeyioB U TeM Bcer | Konrpoububl | IlpakTnuyecku
oOpa3oBarTe/ibHbIE
n NPOrpaMmblI 0 e padoThI e padoThI
pecypchl
Pasznen 1. BenecTBo 1 XUMMUYECKHE peaKkuM
[ToBTOpEeHME M
yriryOneHue bubmmnoreka ITOK
1.1 | 3HaHUI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pa3aenoB Kypca 8 36
KJjlacca
OcCHOBHBIE
bu6mmoreka [JOK
1.2 JAROHOMEpHOCTH 4 https://m.edsoo.ru/7f41a6
XUMHYECKUX 36
peakuuit
DNEKTPOIUTHYUECK
ast TUCCOLIUAIIHSL. bu6mmoreka [JOK
1.3 | Xumuueckue 8 1 1 https://m.edsoo.ru/7f41a6
pEaKiyu B 36
pacTBopax
Hroro no paszneny 17
Pasznen 2. HeMeTasiibI M X COeAMHEHHS
O6mas Bubmoreka LIOK
2.1 | xapakTepucTHKa 4 1 https://m.edsoo.ru/7f41a6

XUMHUYCCKUX

36



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

aneMeHToB VIIA-
rpynnsl. ['agoreHst

Oomas

XapaKTepPUCTHKA
bu6mmoreka [{OK

pp | HMIICCKX 6 https://m.edsoo.ru/7f41a6
anemeHToB VIA- 36
rpymnmsl. Cepa u eé o
COCTMHEHUS
O6mas
XapaKTepPUCTHKA
XUMHYECKUX bubmmoreka [{OK

2.3 | amemenToB VA- 7 https://m.edsoo.ru/7f41a6
rpymisl. A3or, 36
¢dbocdop u ux
COCTMHEHUS
O6mras
XapaKTepPUCTHKA
XUMHUYECKHX bu6moreka [IOK

2.4 | osmementoB IVA- 8 https://m.edsoo.ru/7f41a6
TpyIIbl. YTIeposa 36
U KPEMHHU U UX
COCTMHEHUS

Hroro mo pazgeny 25

Pa3znen 3. Meraiibl M X cOeANHEHHUS

OO01ue cBOUCTBA

bu6mmoreka [JOK

3.1 4 https://m.edsoo.ru/7f41a6
METAILIOB
36
Baxneiimmue bu6mmoreka [JOK
3.2 METAJUIbI U KX 16 https://m.edsoo.ru/7f41a6
COCIMHEHUS 36
Utoro no pazneny 20

Pasnen 4. Xumus n okpy»kaomas cpeaa

BemtectBa u bu6mmoreka [JOK
4.1 | marepuaibl B 3 https://m.edsoo.ru/7f41a6
YKU3HU YeJIoBeKa 36
Utoro mo pazneny 3
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6

36



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
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OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68 4

IHOYPOYHOE IIVTIAHUPOBAHHUE

8 KUIIACC

Ne Koirectso DJIeKTPOHHBbIE IU(PPOBHIE

n/n Tema ypoka 1acop o0pa3oBaTejibHbIE PeCypChl
Bcero

1 [Ipeamer xumun. Posib xumun B 1 bubnuoreka [JOK
’KA3HM JeJIoBeKa. Tejra U BelecTBa https://m.edsoo.ru/ff0d210c

9 TlousiTie 0 MeTOAaX MO3HAHUS B 1 bu6moreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1

3 «IIpaBwmiia paboTHl B 1abOpaTOpUU 1 1 bubnuoteka [JOK
puEMBI 0OpaIeHHsI C https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYTOBAHUEM)

4 YucThle BEIIECTBA U CMECH. 1 bubnuoreka [JOK
Crioco0nI pasneneHus cMmecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5 «Paznenenne cmeceit (Ha mpumepe 1 Bu6mmorera [IOK

. https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bu6moreka [IOK

0 ATOMBI I MOTEKYIEL L https://m.edsoo.ru/ff0d2a6c

7 XHUMHUYECKHUE IEMEHTHI. 3HAKU 1 bubnuorexa [JOK
(CUMBOJIBI) XUHMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmorera I[IOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 bubmorera I[IOK

https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa

10 BelecTB. Xumuueckas hopmya. 1 bubmmoreka [JOK
BaneHTHOCTH aTOMOB XUMHUYECKUX https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB

1 OTHOcuTENbHAs aTOMHAs Macca. 1 bubmmoreka [JOK

OtHocuTenbHAs MOJICKYJIIpHast

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

Macca

12 MaccoBas 10JIsI XHMHYECKOTO bubmunorexa LIOK
3JIEMEHTA B COEUHECHUU https://m.edso0.ru/ff0d350c
13 KoauuectBo Bemecrsa. MoJib. bubmnoreka LIOK
Moumnspnas macca https://m.edso0.ru/ff0d5230
14 Ddu3ndecKrue U XUMHUUCCKIE bubmnnoreka LIOK
SIBICHUSA. XUMUYECKasl PEaKIIHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs IPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MacChl BEIIECTB. bubnuotexa [JOK
XHAMHUYECKUE YPAaBHEHHUS https://m.edso0.ru/ff0d3b88
Berurcnenus: KoJIm4ecTBa, MacChl
17 BEIIECTBA MO YPABHEHUSIM brbmorexa [IOK
P N https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIIHid
Knaccudukanus xumuaeckux
18 €aKIUi (COCAMHCHHUS, PA3JIOKCHHUS brbmorexa [TOK
pedidi A P ’ https://m.edsoo.ru/ff0d3f34
3aMernieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIi-
19 sHIKKIoneauct. O000IeHIE 1 bubmorera [JOK
’ N https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
KonTtponsHas padorta Nel o teme
20 «BemecTBa 1 XUMHUYECKHE bubmorexa [IOK
o https://m.edso0.ru/ff0d4290
peaKIm»
Bo3nyx — cMech razos. CocraB
21 Bo3ayxa. Kucinopoa — sneMeHT u bubmorexa [TOK
ATES. PO https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
du3nvecKrue 1 XHMUIECKHE
99 CBOMCTBA KUCJIOPOJia (peaKIuu bubnuorexa [JOK
okucneHus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoObl MOTyYeHHS KUCIIOPOa B
23 J1abopaTopuu iqn OMLIIHJIeHII-IoIE:TH Bubmmorera [IOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpuMeHeHne Kucnopoia
TennoBoii 3 HeKT XuMHIECKOM
24 peaKIyu, TIOHATHE O bubmuoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, https://m.edso0.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHUIX
Tonnuso (HedTh, YTOJIb U METaH).
(e, yr ) bubnuorexa LIOK
25 3arpsi3HEHUE BO3/lyXa, CIOCOObI €ro

INpeaAOTBPALICHHUA

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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[Ipaktuyeckas padora Ne 3 o reme

bubnunoreka LIOK

26 «lonysenne u cobupaie . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yYEHUE €TO CBOMCTBY»

97 Bonxopox — anemeHT u nmpocroe bubnuoreka [IOK
BelecTBo. Haxoxienue B mpupoe https://m.edsoo0.ru/ff0d4ddo
dusznUecKrue 1 XUMHUCCKHE

28 cBO¥CTBa Bojjopoa. [Ipumenenune bubmorexa [JOK

https://m.edso0.ru/ff0d4ddo
BOJIOpOJA
bu6mmoreka [IOK

29 Hontsmite 0 KACAOTAX M COTAX https://m.edsoo.ru/ff0d50d2

30 Crioco0pl mosty4eHust BOJ0poaa B bu6mmoreka [IOK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
[IpaxTnueckas padota Ne 4 o Teme

31 «[Tony4yenue u cobupanue bubmorexa HOK

. https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yYEHUE €TI0 CBOMCTBY

39 MousipHbiii 00BEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n€Ma, KoJIM4ecTBa

33 BEII[ECTBA Ia3a [0 €ro0 H3BECTHOMY Bubamorexa [IOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncnenust 00EMOB ra3oB 1Mo
34 YpaBHEHHUIO PEAKIIMKN Ha OCHOBE bubmorexa IOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH ra30B

35 dOu3nyecKne 1 XUMUYSCKUE bubnuoteka [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanui. [lonsarue 00 bubnuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.

37 HacplmenHbie 1 HEHACHIIICHHBIC bubnuorexa [JOK
pactBOpbl. MaccoBas 1015 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOpE
[IpakTnueckas paborta Ne 5 o Teme

38 «IIpuroToBieHHE PacCTBOPOB C bubnuorexa [JOK
onpeaeIEHHONM MacCOBOM AoJie https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KonTtponpHas padota Ne2 o teme bubnuorexa LIOK
«Kucnopoa. Bomnopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [TonyyeHue u XUMHYECKUE CBOKWCTBA bubmorexa [IOK

https://m.edsoo.ru/ff0d664e
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KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB

42 OCHOBaHUS: COCTaB, bubnuoreka [{OK
KJIacCH(UKaIsi, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarms, bubmnoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
46 cnocoi(ib}: 0T )eHI/H[ XI/IMI/I‘IZEKI/IG bubmorexa [JOK
N yi ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTrueckas padota Ne 6.
47 Pemenune skcnepuMeHTanbHbBIX bubnuorexa [JOK
3aga4 no teme «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPTaHWYECKUX COCAMHCHUIDY
I'eHeTHueckas CBS3b MEKITY
48 KJIaCCAMM HEOPraHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9a50
COCTMHEHU N
49 O06o00mmeHe U CHCTEMAaTH3aITHS bubnuoreka [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
KonTtponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI Bu6mmorexa [IOK
. https://m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COCTMHCHUI
[TepBbie MONBITKH KIacCUpUKAITIT
51 XUMHYECKHUX AyieMeHTOB. [lonsaTue o bubmorera [JOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX JIEMEHTOB
[Tepuoanueckuii 3aKOH U
59 [Tepuoauueckas cucrtema bubmuoreka [JOK
XUMHUYECKUX djeMeHToB [1. 1. https://m.edsoo.ru/00ada52c
Menneneesa
53 [lepuoapl, TPYIIIBI, TOATPYIIIEI bubmorera I[JOK
P > TPYITHBL 26 https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubmuoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CTtpoeHue IeKTPOHHBIX 000I0YeK
. bu6mmoreka [IOK
55 aToMOB 3J51eMeHTOB [lepnoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHaeneeBa
b K
56 XapakTepucTuKa XUMHUYECKOTO nommorexa O

https://m.edsoo.ru/00ada824
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3JIEeMEHTA TI0 €T0 MOJIOKEHUIO B
IIepnoaunueckoii cucreme /1. M.
MenneneeBa
3nauenue Ilepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MPAKTUKH. /1. 1 bubnuotexa [JOK
N. MenaeneeB — y4€HbIH, Me1aror https://m.edsoo.ru/00ada96e
Y TPaXJIaHUH
DNEeKTPOOTPUIIATEILHOCTH ATOMOB
58 XUMHYECKHX AJIEMEHTOB/ 1 bu6mmoreka [IOK
Bcepoccuiickas npoBepoyHas https://m.edsoo.ru/00adaab8
pabota
bu6mmoreka [IOK
59 HomHast xiireckas cossb L https://m.edsoo.ru/00adac34
60 KoBaneHntHas nmonsipHas XuMH4eCKas 1 bubnuotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenomsipHast 1 bubnuotexa [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 (TeIIeHb OKHCIICHHS 1 https://m.edsoo.ru/00adae28
63 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC 1 bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OxucauTenu U BOCCTAaHOBUTENU 1 httos://m.edsoo.ru/00adb076
KontponbHas padota Ned4 o teme
65 «CTtpoeHne atoMa. XuMHUIECKast 1 bubmorexa [TOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 PeseprubIit ypok. O6001IeHNE 1 1 bubnuoreka [IOK
cUucTeMaTU3alys 3SHaHUH https://m.edsoo.ru/00adb33c
67 PesepBubIit ypok. O6001IeHNE 1 1 bubmuoreka [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch?2
PezepBHblit ypok. O0oO1IEHNE U bubnuorexa LIOK
68 . 1
cHUCTEMAaTU3aIMs 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
[TPOTPAMME
9 KJIACC
Ne Komrsecrno DJIeKTpOHHbIEe N (ppoBbIE
Tema ypoka JacoB
n/n o0pa3oBaTe/ibHbIE PeCypChl

Bcero
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Ilepnoanueckuil 3aK0H.
IIepnoauueckas cucrema

bubnunorexa LIOK

1
XUMHUYECKUX emMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XUMHUYECKHX DJICMECHTOB bubmorexa [IOK
. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Krnaccudukarus 1 HOMEHKIIaTypa bu6mmoreka [IOK
HEOPraHMYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl xuMHu4eckoil CBSI3U U THIIEI bu6moreka [IOK
KPUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponsnas pabora Nel no teme
5 «[loBTOpEHue u yrioyonenue
3HAHUM OCHOBHBIX Pa3/IENIOB Kypca
8 Kacca»
Knaccudukanus xumMmuaeckux
6 €aKINii 110 Pa3IHYHBIM bubmmorexa TIOK
p P https://m.edsoo.ru/00adbch0
MpU3HAKaM
[ToHATHE O CKOPOCTH XUMHUYECKOMN
7 eakuu. [IoHSITHE O TOMOTCHHBIX bubmorexa [TOK
P ' https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKITUIX
[TonsiTHE O XMMUYECKOM
aBHOBecHH. DaKTOPBI, BIUSIOIIHNEC
8 Ea CKOPOCTH XHMI/II{:CKOIZ CaKINHu Bu6mmorexa [IOK
P P https://m.edsoo.ru/00adc28c
Y TIOJIOKEHNE XUMUIECKOTO
paBHOBECHs
9 OKHuCIUTEITHbHO- bubnuorexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIKU https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOM
10 muccornuanu. CHIIBHBIE U ClIa0bIe bubmmorexa TTOK
' https://m.edso00.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHUS peaKnii Eubmorexa ITOK
P P https://m.edsoo.ru/00add448
XHUMHYECKUE CBOMCTBA KHCIIOT U
12 OCHOBAHUH B CBETE MPEACTABICHUI bubmuoreka [IOK
00 PIEKTPOIUTHYECKO https://m.edsoo.ru/00add5d8
JMCCOLMAIIN
XUMHUYECKUE CBOMCTBA COJIEH B
. bu6mmoreka [IOK
13 CBETe MpeCTaBICHUI 00

BHCKTpOHHTquCKOﬁ AUucconmranumn

https://m.edsoo.ru/00add8b2
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bubmunoreka LIOK

14 ITonsaTue o rugposn3e couei
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cUCTeMaTH3aIus bubnmorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
16 «PelreHne 3KcepruMeEHTaIbHbIX bubmorexa [JOK
P https://m.edsoo.ru/00addbfa
3a/1au»
KonTtposnsHas padota Ne2 mo Teme
17 «INEKTPOTUTHYECKAS bubnuotexa [JOK
JIUCCOIMAINS. XUMHUYECKHE https://m.edsoo.ru/00addecO
pEaKIuy B pacTBOPAX»
OO01as XxapakTepucTuKa
18 raJiloreHOB. XMMHUYECKHUE CBOMCTBA bubmorera [JOK
' https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
XmopoBosopoa. CoJistHast KHCIIOTA,
19 XUMHYECKHE CBOMCTBA, MOJTyUICHUE brbmorexa [TOK
> Oy ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTuueckas padbora Ne 2 o
20 teMe «IloyydueHue CosTHOM brbmorexa [TOK
yi -~ . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3ydeHUE e€ CBOHUCTBY
Brruucienus mo ypaBHEHUSIM
21 XAMHYECKNX PEAKIINI, €CIIH OIUH bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE
99 OO6mras xapakTepucTuKa bubnuoteka [JOK
aneMeHTOB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AmtoTponHbie MOIUGUKAITIH
23 cepnl. Haxoxnenue cepsl u € bubnuorexa [JOK
COCJIMHEHUH B MPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoa0po1, CTPOCHHE,
P P P bubnuorexa [JOK
24 (bU3UYEeCKHEe U XUMHUYECKUE
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunpl cepbl. CepHast KUCIOTA,
bubnuorexa [JOK
25 (bU3UYEeCKHEe U XUMHUYECKUE
. https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHHUE
XUMUYECKUE PeaKIInH, JIeKAIIHE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
. bu6moreka [IOK
26 MIOJIy4EHUS CEPHOM KUCIIOTHI.

XUMHYECKOE 3arps3HEHUE
OKpYXarollen cpebl

https://m.edsoo.ru/00adec8a
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COCAMHCHUAMU CCPBI

Briuncienne MmaccoBor 10U

bubnunorexa LIOK

27
BBIX0/1a ITPOJIYKTa PEAKLIUU https://m.edso0.ru/00adec8a
OO01as XxapakTepucTUKa
a1eMeHTOB VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHHUE B IIPUPOIE bubmorexa [JOK
pactpoctp PHpoe, https://m.edsoo.ru/00adeea6
(bu3HUecKre U XUMUICCKHE
CBOICTBa
AmMuak, ero ¢usnueckue u

29 XUMUYECKHE CBOMCTBA, MOTYUYCHUE brbmorexa [IOK

> HOMYH https://m.edsoo.ru/00adf004
Y IPUMCHEHUE
[IpakTnueckas padora Ne 3 o
30 teme «[loydyeHne ammuaka bubmorexa [IOK
- . ’ https://m.eds00.ru/00adf180
W3YYCHHE ero CBOHCTBY

31 A3oTHas KucnoTa, e€ pusndeckue bubnuoteka [JOK
1 XUMHUYECKHE CBOMCTRA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHHMSI B KQ4eCTBE MUHEPATHHBIX

32 noOpennii. XUMHYECKOE bubmmorexa TTOK
yAODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpeibl
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 dhocdhopnas kucnora, puznyeckue bubnuoreka [IOK
1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4eHUE
Hcnonws3oBanue docdaToB B

34 Ka4yeCcTBE MUHEPAITbHBIX bubnuorexa [JOK
ynoOpeHuii. 3arps3HeHne https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTaMu
VYriepo, pacpocTpaHeHUE B

35 npu I(j e gmﬂzecxie u Bubmmorera [IOK

PHPOZE, _ https://m.edsoo.ru/00adfd9c
XMMHYECKHE CBOMCTBA
Oxcubl yriaepona, ux Gpu3nuecKue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE TIPOOIEMBI bubmorexa [TOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yIJIepo/ia
(V)
bu6mmoreka [IOK
37 VYroapHasg KUCIoTa U €€ COTu
https://m.edsoo.ru/00ae006¢
b K
38 [IpakTuueckas padbora Ne 4 o nommorexa O

https://m.edsoo.ru/00ae027¢



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

teme "[lomyuenue yriekuciaoro
raza. KauecrBeHnHas peakuus Ha
KapOoHaT-uOH"

[lepBoHauanbHbIEC TOHATHSA 00

39 OpPraHMYECKUX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yTiepoia
. bubmnoreka LIOK

40 Kpewinit it ero coeaeris https://m.edso00.ru/00ae080a
[IpakTnueckas padora Ne 5.

41 Pemenue skcnepuMeHTanbHbBIX bubnuotexa [JOK
3aj1a4 1o teMe «BakHekme https://m.edsoo.ru/00ae0bf2
HEMETAJLIbl U UX COCTUHCHUS
KonTponsnas pabora Ne3 no teme

42 «BaxHeiie HeMeTauIbl U UX bubmorexa [JOK

https://m.eds00.ru/00ae0el8
COCTUHCHUS
OO01as XxapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —

43 MeTaJIJI0B. MeTajnueckasi CBsI3b U bu6moreka [IOK
METaJUIMYECKask KPUCTAJUTMYECKAst https://m.edsoo.ru/00ae103e
pemérka. Gu3ndyeckre CBOMCTBa
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUICCKUN PSITT bubmorexa [TOK

. https://m.edsoo.ru/00ae1156
HaIpsDKEHU METaJlIOB
OO6mre crnocoObl MOTyICHUS
meTaioB. CiuiaBel. Berunciaenms
45 110 YpaBHEHUSIM XUMHYECKHUX bubmorexa [TOK
. https://m.edsoo.ru/00ael1156
peaKIuii, eclii OJIMH U3 PEarcHTOB
COJICPXKUT IPUMECH
bubnuorexa [JOK
46 [ToHsATHE O KOPPO3UU METAJLIOB
https://m.eds00.ru/00ae1278
bubnuorexa [JOK

47 [lenotbte meTabt https://m.edsoo.ru/00ae14b2

48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubmuoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2

49 [I{enoyHO3eMeENbHBIE METAIIIIBI — bubmmoreka [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael15e8

50 Baxxneime coeqUHEHUS KaJIbIU bubmorexa IIOK

https://m.edso00.ru/00ael5e8

51 O06o01IeHre U cucTeMaTu3arus

3HAHUH
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JKEcTKOCTh BOIBI M CIIOCOOBI €8

bubmunoreka LIOK

52 YCTpaHEHHUs https://m.edso00.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o
53 Tteme "YKECTKOCTh BOJIbI U METObI Bubnmorexa [IOK
. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubmnoreka LIOK
>4 ATIOMHHH{ https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
5 Keneso https://m.edso00.ru/00ae1d86
57 Okcuibl, THAPOKCUIIBI U COJIH bubnuotexa [JOK
xenesa (II) u xxeneza (I1I) https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTu3arus
3HAHHH
[IpakTnueckas padora Ne 7.
59 Pemenne skcnepuMeHTanbHbBIX bubnuoteka [JOK
3a7a4 1o teMe «BaxHeHme https://m.edsoo.ru/00ae3de8
METaJUTBI  UX COCTMHCHUSD)
Boruncnenus no ypaBHEHUsIM
XMUMHYECKUX peaklui, eclii OJIUH
50 W3 PEareHTOB JaH B U30BITKE WIIH bubnuoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTA
peakuuu
61 O6001enHue u cucTreMaTu3anus
3HAHUH
KontponbHas padorta Ned4 o teme
62 «Baxknelue MeTauIbl U UX
COEJIMHEHUS
63 Bemectsa u marepuaisl B bubmuoreka [IOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HeHUE bubnuorexa [JOK
OKpYXarollen cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B perieHun bubnuorexa [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O00O1IEHNE U bubnuorexa LIOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001IIEHNE U bubnuorexa LIOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oOmIeHNE U Bbubmuotexa [JOK
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‘ CHCTEMATH3AIUS 3HAHUI https://m.eds00.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUIS YYAEHUKA

» Xumus: 8- kitacc: 6a30BbIN ypOBEHb: YUECOHUK; 5-¢ U3ganue, nepepadoTaHHoe,
8 kiacc/ I'abpuensia O.C., OctpoymoB WN.T"., Cnagkos C.A. AKITMOHEPHOE
obmrectBo «M3narensctBO «IIpocBemnienue»

» Xumus, 9 kinacc/ 'abpuensu O.C., Octpoymos WU.I'., Cnagkos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

METOJINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

*  Tabpuenam, O. C. Xumus. 8 kiacc: yaeOHUK 17151 00111€00pa3oBaTeIbHBIX
yapexxaennit O. C. ['abpuensn. -M.: [poda, 2020.

*  Cooprux MaTepHaJIOB IO peau3auu GeaepaaTbHOT0 KOMIIOHEHTA TOCYIapCTBEHHOTO
cTaHgapTa o01Iero oopa3oBaHus B 00IIe00pa30BaTEIbHBIX YUPEKIACHUIX
Bounrorpaackoit o6nactu -Bonrorpan: Yuurens, 2019.

»  Tabpuensn, O. C. Xumus. 8 Kiacc: KOHTPOJIbHBIEC U MpoBepouHbie padotsl O. C.
lNabupuensu u ap. - M.: JIpoda, 2021

»  [labpuenan, O. C. Xumus. § xnacc: pabouas terpans Kk yueobnuky O. C. 'abpuensina
O. C. T'abpuensn, A. B. fmykoBa. - M.: Ipoda, 2020.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. CereBoe oOpaszoBarebHOE co00mecTBO «OTKpHITHINA Kiaccey (http://
WWWw.openclass.ru);



https://m.edsoo.ru/00ad9cb2
http
http://www.openclass.ru/

2. Yunrenwsckuii mopran «Bce mis Yuurenein» (http://www.uchportal.ru);

3. Meroacoser (http:// metodsovet.su);

4. OTKpBITHINA KaTaJlor 00pa30BaTEeIbHBIX MPE3eHTAUHN «Y YeOHbIEC TPE3CHTALIUN
(http:// www.uroki.net)



http://www.uchportal.ru/
http
http
http://www.uroki.net/

