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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO OOIIEro 0O0Opa3oBaHUs
COCTaBJe€HA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MTPOTpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, MIPEACTABICHHBIX
B ®I'OC OO0, a Takke Ha ocHOBe deaepaabHOil paboueil mporpamMMbl
BOCITUTAHHS U ¢ YUETOM KOHIICTIIIMH MPENOJaBaHus YIeOHOTo IpeaMeTa « XUMUs
B 00pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit denepaiuu.

[Iporpamma mo xXuMmuu HaéT TpEeACTaBICHHE O LENAX, OOIed CTpaTeruu
oOy4eHUs, BOCHHUTAHWUS MW PA3BUTUA OOYYAIOUIUXCS CpEACTBAaMU Y4EeOHOTO
npeaMerTa, YCTaHABIIMBAECT 00s3aTeJIbHOE MPEIMETHOE cojiep>KaHue,
peaycMaTpuBaeT paclpeieeHue €ro Mo KiaccaM M CTPYKTYpHUpPOBaHHUE IO
pazienaM M TeMaM MpOorpaMMbl IO XUMHUHM, OINPEACISIET KOJWYECTBEHHBIE H
KaueCTBEHHBIC XapaKTEePUCTUKHU coaep KaHusl, PEKOMEHIyEM Y10
MOCJIEOBATEIbHOCTh ~ M3YYEHHS] XHMHHU C YYE€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4eOHOro  IpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluxcsi, OMNpeaesiIeT BO3MOXKHOCTH —TIpeaMera IS
peanuzanuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 0Opa3oBaHMs, a TakKe TPeOOBaHUN K
pe3yibTataM 00y4YeHUs XMMUU Ha YPOBHE IIeJIeH U3ydeHUs IpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEILHON JIEATEILHOCTH OOYYalolmerocss 1Mo OCBOSHUIO
y4eOHOT0 CO/IepKaHMUS.

3HaHWE XUMHHM CIY>KUT OCHOBOW sl (OPMUPOBAHUS MHUPOBO33PECHUS
oOydJaroiierocsi, ero MpeACTaBICHUN O MaTEePUATBHOM E€IWHCTBE MHpPA, BAXKHYIO
pOJIb UTPArOT (GopMHUpYyEeMble XMMHEH MPEJCTaBICHUS O B3aUMOIIPEBPAIEHUIX
SHEPIHUM U 00 DBOJIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEIICHHUS TI00abHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUIIEBON 1 AKOJIOTUYECKON 0€3011acCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3ydenne Xxumuu:

CIIOCOOCTBYET  peanu3alldd  BO3MOXKHOCTEH  JJI1  CcaMOpa3BUTHUA U
dhopMUpOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00I1Iel 1 (PYHKITMOHATILHON I'PAMOTHOCTH;

BHOCUT BKJaJ B (POPMHPOBAHHE MBIILIICHUS M TBOPUYECKUX CIOCOOHOCTEH
0o0ydJarolmuxcs, HaBBIKOB HMX CaMOCTOSATEIbHOW y4eOHOW JesTeIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHAIIBHON JIEITEIIbHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBACT OCHOBBI
[EJTOCTHOTO B3TJIsSiAa HA €IMHCTBO IIPUPOJIBI U YEJIOBEKA, SBJISIETCS] OTBETCTBEHHBIM
3TaroM B (JOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOIIUXCs;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHUSAM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTUUECKOE
oOpa3zoBaHuEe 00YUYaIOIINXCS.

JlaHHbIe HampaBlieHHs] B OOYYEHUH XUMHUHM OOECIICUMBAIOTCS CIEIM(PUKON
CoJep)KaHHMsl  y4eOHOro mpeaMeTa, KOTOPBIM  SBISETCS  IeJarorMuecKu
aJanTHPOBAaHHBIM OTpakeHHeM 0a30BOM HAyKW XMMHH Ha OINpeeEHHOM dTare e
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 00IIIero oOpa3oBaHUs OPUESHTHPOBAH Ha
OCBOCHHE OOYYAIOUTUMHCS CHCTEMBbI TEPBOHAYAJBHBIX IMOHATHH XWMHH, OCHOB
HEOPraHWYECKOW XMMHUM M HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUU
OPraHU4YEeCKON XHUMUH.

CrpykTypa coaepkaHusi MPOTpaMMbl MO XUMHHU C(HOopMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 Tojaxojaa K €€ m3ydeHuto. CojaepkaHue CKIIAJbIBAECTCS W3 CUCTEMBbI
TIOHATHH 0 XUMHUYECKOM 3JIEMEHTE U BEIISCTBE M CUCTEMBI MMOHSATHHA O XUMHUYECKOMN
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHWW HAa OCHOBE TEOPETUUECKUX TMPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoauueckoro 3akona J[. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— Y4€HUS O CTPOCHUHU aTOMa U XMMUYECKOMN CBS3H;

— TPEACTaBICHUNM 00 DJJICKTPOJUTHUECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HAa OCHOBE OAMIIMPUUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIFHO OT OJHOTO
YpPOBHS K JPYroMy, BBITIONHSSA (YHKIIUM OOBSCHEHHS W TIPOTHO3HPOBAHUS
CBOWCTB, CTPOCHHS W BO3MOKHOCTEH MPAKTUUYECKOIO0 MPUMEHEHHUS W TOJTyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHMHH  CIOCOOCTBYEeT  (POpPMHUpPOBAHHIO
MPEJCTABICHUS O XUMUUYECKON COCTaBISIONIEH HAYyYHOU KapTUHBI MUpaA B JIOTUKE
€€ CHCTEMHOW TMpHUPOABI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMS B Hayke. M3ydeHue XUMUM MPOUCXOIUT C MNPUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YUYEOHBIX TpeaMeToB: «OKpyX AUl MUY,
«buomorusa. 5-7 knaccel» u «Dusuka. 7 Kiaace.

[Ipy wu3yyeHHH XUMHUHU TPOUCXOAHUT (POpMHpPOBAHHE 3HAHHK OCHOB
XUMUYECKOM HAayKU KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOUN KYJIBTYPHI.
3amadya yuyeOHOro mpeamMera COCTOUT B (hOPMHUPOBAHUU CHCTEMBI XHMHYECKHX
3HaHUN — BaKHEUITUX (PAKTOB, MOHSATUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKEHUH,
JIOCTYITHBIX O00OOIIEHN MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKd, B



NpUOOIIEHNH K HayYHbIM METOJAaM I[IO3HAaHWS TIPU U3YYEHUH BEIECTB W
XUMHYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIbHON M y4eOHO-HCCIIEe0BATEIBCKON
JEeSTENbHOCTH, OCBOEHUHU TMpaBmil Oe3omacHOro oOpamieHusi ¢ BeHleCTBaMU B
MOBCETHEBHOM >KU3HH.

[Ipu M3ydyeHUM XMMHUM HA YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHHS Ba)KHOE
3HaYeHUE MPUOOPENI TaKHe 1eJd, KaK:

— (GOpMHpPOBAHHE MHTEIUIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HamnpaBJIEHHOCTh OOYyYEeHHs HAa CHCTEMAaTHYeCcKoe MpHOOIIeHUE
oOydJarmuxcs K CaMOCTOSITENHHOM TO3HABATEIBHON eATEIbHOCTH, HAYYHBIM
METOJIaM TO3HaHUs, (GOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

— obecrnieueHne yCIOBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YYaOIIMMUCS
OTbITAa Pa3HOOOPA3HON NEATENbHOCTH, TMO3HAHHMS M CaMOIIO3HAHUS, KIFOUEBBIX
HaBBIKOB (KIFOUEBBIX KOMIETEHIMI), MMEIOUIUX YHUBEpPCaJbHOE 3HAYEHUE IS
Pa3TUYHBIX BUIOB JI€ATEILHOCTH;

— (dopmupoBanue o00miell (QYHKIMOHAIBLHOM U  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH W OLIEHUBATH SIBICHUS
OKpPYXAIOIEr0o MUpa, UCMHOJb3ysd 3HAHUS W OIBIT, MOJYYCHHBIE MPU H3YUCHHUH
XUMHH, TPUMEHITh HMX TPU PEUICHWH MpoOJieM B TIOBCEIHEBHOW KU3HU U
TPYJIOBOM NESITEIbHOCTH;

— (¢opMupoBaHue y OOyYalolIMXCS TYMaHHCTUYECKHX OTHOLICHUH,
NOHUMAHHUS TEHHOCTH XHUMHYECKHUX 3HAaHUHA [ BBIPAOOTKH 3KOJIOTHYECKH
11eJIeCO00pa3HOro TMOBEJEHUsT B OBITY M TPYIOBOM JEATETbHOCTH B IEJAX
COXPAaHEHUS CBOETO 3/I0POBbs M OKPY>KAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHUS OOIIEYENIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpouis M HAMPABIECHHOCTH JajlbHEHIIETo
oOyJeHusl.

OOmiee YMCIO YacoB, OTBEACHHBIX I HW3YYEHUS XUMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2
gaca B HeJlel0), B 9 kiracce — 68 yacoB (2 yaca B HEJICIIO).



COJEPXAHME OBYYEHUA

8 KIIACC

IlepBoHaYanbHbIC XUMHUYECKHE TOHATHS

[Ipeamer xumun. Ponp XMMHM B )KM3HU 4Y€JIOBEKA. XMMHUS B CUCTEME HayYK.
Tena u BemecrBa. PuU3NYECKHE CBOWCTBA BELIECTB. ATpPETraTHOE COCTOSHHUE
BemecTB. [loHsATHE O MeTOomaxX MO3HAHWA B XUMHUU. YHCThIE BEUIECTBA U CMECH.
CriocoObl pa3ziesnieHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHTbl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BELIECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHUE.

Xumuueckast ¢opMyna. BalleHTHOCTh aTOMOB XHMMHUYECKHX DJEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTHOCuTENnbHAs MOJIEKYJISIpHAas Macca. MaccoBas 10 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUMU.

KomnuectBo BemecTBa. Moisb. MomnsipHas macca. B3anmocBs3p KoJIM4yecTBa,
Macchl M 4HCJIa CTPYKTYpPHBIX eIMHMI] BemiecTtBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHHI.

@u3NYecKue U XMMUYECKHUE SIBJIICHHS. XUMHUUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS Macchl BEHIECTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKINil (COeAMHEHUS, Pa3I0KEHNUs, 3aMEIIeHHsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1abOpaTOpuu M
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OPY/IOBAaHUEM, U3YUYECHHUE M OMHMCAHHE
(bu3MYeCKMX CBOMCTB O00pa3lOB HEOPTAaHMYECKHX BEIIECTB, HAOJIIOACHHUE
¢busnuecknx (TUIaBiIeHHE BOCKA, TasHUE JIbJa, pAacTUpAaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUsS BOJAbI) U XUMHYECKHX (FOpPEHHE CBEYHU, MPOKAIMBAHUE
MEIHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJla C KUCIOTOM) sIBJICHUH, HaOII0IeHUE U
ONMCAaHWE MPU3HAKOB MPOTEKAHUS XMMUUYECKHX peaklMil (pasfiokeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIIOTHI C XJIOPHUAOM Oapus, pa3joKeHUEe THIPOKCUIA
menu (II) mpu HarpeBanuu, B3auMojAeHCcTBHE Kemeza ¢ pacTBopoM cosr Menu (11),
U3y4YEeHHE CIOCOOOB pa3/iefieHusi CMEceil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BBIMIApUBAHUE, TUCTUIUIIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA IMOBAPEHHOM
ColiM, HaOJIOJEHWE W  ONUCAaHWE  pe3yIbTaTOB  NPOBEIEHUS  OIIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHUE MOJEIEH MOJIEKYJI
(1apocTepKHEBBIX).

Baxueiiimme npeacTaBuTe M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — 3lneMeHT U mpocToe
BeniecTBO. Haxoxknenue kuciopona B mpupone, (U3MUECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue xkuciopona. CrocoObl



MOJIYYEHHUsI KHCIIOpoJia B J1abOpaTopuu W MPOMBIIUICHHOCTH. Kpyropopot
KHCIIopoJia B mpupoze. O30H — aJutoTporHas MOIU(PUKAIUS KUCIOPOa.

TennoBoit 3P hHeKT XUMUYECKOW peakIuh, TePMOXUMHUYECKHE YypaBHEHUS,
9K30- W DHJOTEPMHUYECKHE peakluu. TOIIMBO: yrojib M METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOTro 3¢ (deKTa, pa3pylieHrue 030HOBOTO CJIOS.

Bonmopon — »nemeHT U mpocTtoe BemiecTBO. HaxokaeHue Bojgopoaa B
npupose, ¢GU3MYECKHe W XUMHUYECKHWe CBOMCTBa, MPUMEHEHHE, CIOCOOBI
nonydeHusi. Kuciotel u comnu.

MomnspHbiii 00BEM ra3oB. Pacu€Tel Mo XUMHUUECKUM YPaBHEHUSIM.

duznueckue CcBoMCTBa BOAbl. Boma kak pactBoputesib. PacTBOpEI.
HaceblllieHHbIE W HEHACHIIIEHHbIE PacTBOPhL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B paCTBOpE. XMMHUYECKUE CBOMCTBAa BOABl. OCHOBaHUA.
Ponb pacTBOpOB B MpHpoJie U B KU3HU 4desoBeka. KpyroBopoT BoAbl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccuduxanus neoprannmdeckux coenuHeHuit. Oxcuabl. Kiaccuduxanus
OKCHUJIOB:  cosieoOpasyromniue (OCHOBHBIC, KHCJOTHBIC, aM{(OTEepHbIE) U
HecosneoOpasywomue. HomeHknatypa OKcuaoB. DU3MYECKHE W XUMHUYECKHUE
CBOMCTBA OKCUIOB. [loryueHne okcuaos.

OcHoBanms. Knaccudukanust ocHOBaHWM: WIENOYM HW  HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHkiatypa ocHoBaHUW. PU3NUECKHE U XUMHYECKHE CBOWCTBA
ocHoBaHui. [lorydenrne ocHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucior. ®Ousudeckue u
XUMHYECKHE CBOMCTBa KHMCIOT. Psjg aktuBHoctm MetamnoB H. H. bekerosa.
[Tony4yeHnue KUCIOT.

Conu. Homenknatypa coseil. @uszndecknue U XMMUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

I'eneTndeckas CBs3b MEXKY KJIaCCaMU HEOPTraHUYECKUX COCTMHEHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEACICHUE COJIepKaHUs KUCIOPOoia B BO3AYyXe, MOJyYCHHUE,
coObupaHue, paclio3HaBaHUE U W3yYCHHE CBOMCTB KHCIOPOJa, HAOIIOJEHUE
B3aMMOJICMCTBUSI BEIIECTB C KHUCIOPOJAOM U YCIOBHS BO3HMKHOBEHUS U
npeKpalieHuss ropeHus (moxapa), O3HAKOMJICHHE C oOpa3laMu OKCHIOB U
OMHMCaHWe WX CBOWCTB, IOJy4YeHHE, COOMpaHHUE, pACIIO3HABAaHUE W W3YYCHHUE
CBOMCTB Bojiopojia (ropeHue), B3aumojaeicTsue Boaopoaa ¢ okcugom meau (II)
(BO3MOIKHO HCIIOJIb30BaHHUE BHEOMAaTEepHalioB), HaOIIOAEeHHE 00pa3I[0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHHE OCOOEHHOCTEW pacTBOPEHMsI BEIIECTB C
Pa3IMYHON  PACTBOPUMOCTBHIO, MPUTOTOBJICHHE PACTBOPOB C OMPEIACIEHHOU
MacCOBOM J10JIeld paCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJIbI C METalIaMU
(HaTpyeM ®  KalublMeM) (BO3MOXXHO  HCIIOJb30BaHUE BHIEOMATEPHAIIOB),



UCCe0OBaHNe OO0pa3lloB HEOPraHMYEeCKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOII0/IeHUEe U3MEHEHHUSI OKPACKU WHIUKATOPOB B PacTBOPAaX KUCJIOT W IIEJIOYEH,
u3ydeHue B3auMmojielcTBus okcunma Menu (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KHCJIOT C MeTajulaMM, PEaKUMi HEeWTpaliu3aiuu, MOJIy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METa/ljia APYTMM M3 pacTBOpa COJIHU, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad Mo TeMe «BakHeHlIne KIIacChl HEOPraHMYEeCKUX
COEIMHEHUN.

Iepuoauuyeckuii 3axkoH u Ilepuoguueckass cucTeMa XHUMHYECKHX
ieMeHnToB JI. U. MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKK KiIacCH(UKAIIMK XUMHUYECKUX dJeMeHTOB. [loHsiTHe o0
IPYIIax CXOJHBIX DJIEMEHTOB (IIEJTOYHBIE U IIEIOYHO3EMEIbHBIE METaJlIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aMmpOTEPHBIE OKCHUIBI
U TUIPOKCUIBI.

[Tepuonnueckuii 3akoH. [leproanueckasl cucTeMa XUMUYECKUX 3JIEMEHTOB /.
. Menneneesna. KopoTtkonepuoanass ®w  JJIMHHONEPHUOIHAS  (HOPMBI
[Tepnoguueckoit cucrtembl xumuueckux snemeHToB [l. Y. MenneneeBa. [leprobl
U Tpynnbl. DU3NYECKUN CMBICT TOPSIKOBOTO HOMEpPAa, HOMEPOB NEpUOJa U
TPYIIIBI 3JIEMEHTA.

Ctpoenne atomoB. CocTtaB aTOMHBIX siiep. M3oronbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepuognueckout cucremnl . M. MenneneeBa. XapakTepuCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MnoJiokeHuto B [leprnoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUS paguyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAUTUYECKUX U HEMETAINIMYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nauenue I[lepuoanueckoro 3akoHa u [leproanueckoi CUCTEMbl XUMUYECKUX
AJIEMEHTOB U1 pa3BUTHA Hayku W npaktukd. JI. M. MenneneeB — yd€Hbld U
rpak JaHUH.

Xumudeckas cBsi3b. KoBaneHTHas (MOJIApHAasT HW  HEMOJSAPHAs) CBS3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okuciieHuss.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
IIpornieccrl OKMCIIEHUsT U BOCCTAHOBJIEHUS. OKUCIUTEIU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHne O0O0pa3IloB BEIIECTB METANIOB M HEMETA/IOB, B3aMMOJICHCTBHUE
TUIPOKCHAA IIMHKA C pacTBOpaMHU KHUCJIOT W IIEJIOYei, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiyu pa3aoKeHHs, COSTUHEHUS ).

Mescnpeomemmnbwie cea3u



Peanm3arusi MeXmnpeaMETHBIX CBA3€H MpU HM3YYCHHH XHMHH B 8 Kiacce
OCYIIIECTBIISIETCSI 4epe3 HCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYyYHBIX
TIOHATUH, TaK W TOHSITHH, SBISIOIIAXCS CHCTEMHBIMH ISl OTACIBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAyYHBIC TIOHATHS: HAYIHBIH (DAaKT, THIIOTE3a, TEOpHS,
3aKOH, aHalu3, CHUHTe3, KiIaccudukamus, TMepUOJUIHOCTh, HAOIIO/ICHNUE,
AKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJICITh, SIBIICHHUE.

®dwuszuka: MaTepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIIHII,
M30TONBI, PAIMOAKTUBHOCTh, MOJICKYJA, JJICKTPUUYSCKUHN 3apsiji, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, ra3, PU3NYCCKUE BEITUYMHBI, €IHMHUIIBI
MU3MEPEHHS, KOCMOC, TJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, rumpochepa, MHUHEpaIbl, TOPHBIE IOPOIHI,
TMIOJIE3HBIC NCKOMIaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasi peaKIust

[Mepuonmueckuii 3akoH. [leproaudeckas cucTeMa XUMHUYECKHX DJIEMEHTOB /.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MECHEHHH CBOWCTB
XUMHAYECKUX DJIEMEHTOB TIEPBBIX TPEX TEPUOMIOB, KalHs, KalblUsd M HX
COCTMHCHWI B COOTBETCTBHM C IIOJIOKEHHWEM JJieMeHTOB B [lepmommueckoii
CHCTEME U CTPOCHHEM WX aTOMOB.

CrpoeHue BemIeCTBA: BBl XUMHYECKOH CBSI3U. THIBI KPUCTAIITMYECKHUX
peIETOK, 3aBUCUMOCTh CBOIMCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKON PEMIETKH U
BUIa XUMHYECKON CBSI3H.

Krnaccudukaius 1 HOMEHKIATypa HEOPraHUYECKHX BEHIECTB. XUMHYCCKHE
CBOWMCTBA BEIIECTB, OTHOCSIIMXCS K pPAa3IMYHBIM KJAcCaM HEOPTaHMYECKUX
COCTMHEHHI, TCHETUYIECKas CBSA3h HEOPraHUIECKHUX BEIIECTB.

Krnaccudukaius XMMHUECKAX PEaKIUid 110 pa3IHYHbIM NMPU3HAKAM (IT0 YHUCITY
M COCTaBy YYacTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIJIOBOMY 3(QeKTy, o
M3MEHEHUIO CTENEHEH OKMCICHHS XMMHUYECKHUX JJIEMEHTOB, MO0 OOpaTHMOCTH, IO
YUACTHUIO KaTajau3aTopa). DK30- U dHIAOTEPMHUUECKHAE PEAKINH, TEPMOXUMHICCKHE
YpaBHEHHUSI.

[TonsaTe 0o ckopocTH XuUMHUYecKoW peakmuu. [loHsATHE 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakmusiX. [IoOHATHE O TOMOTEHHBIX M T'e€TepOTeHHBIX
peakusax. [lonsarue o karanuse. [loHsTHE 0 XUMUYeCKOM paBHOBecHH. DaKTOPHI,
BIMSIOIIAE HAa CKOPOCTh XHUMHYECKOW PEAKIMH U TOJOKEHHUE XUMHUYECKOTO
paBHOBECHHI.

OKHCTHTETFHO-BOCCTAHOBUTENIBHBIE ~ PEaKIUH,  DJIGKTPOHHBIH  OayiaHc
OKHCITUTEIIPHO-BOCCTAHOBUTEIBHON ~ pEaKIIHH. CocraBiieHne  ypaBHEHUH



OKUCJIUTEILHO-BOCCTAHOBUTEIBHBIX  PEAKIMid €  HCHOJIb30BAaHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust 2IEKTPONTUTUUECKON TUCCOIUALINHU. DIEKTPOIUTHI U HEAJIEKTPOIIUTHI.
KaTtnonbl, annonsl. MexaHu3M AUCCOLMAIMM BEIIECTB C Pa3IMUYHBIMU BHUAAMHU
xuMudeckon cBsizu. CreneHs guccormanun. CUIIbHBIE U CJIA0BIe DJICKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBUs MPOTEKaHUS PEaKIIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIE YypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHHUW W COJIGM B CBETe TMPEACTABICHUH 00 DJICKTPOJIUTHYECCKON
nucconmanuu. KadecTBeHHbIE peakiiud Ha MOHBI. [IoHsATHE O TUAPOIIH3E COTIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMA KPUCTAIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x7opua HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKIuu
OT BO3JEHUCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DJIECKTPONPOBOIHOCTH
pacTBOpPOB BENIECTB, IMpollecca JUCCOIMAIMU KHUCIOT, IIeJoYed U  colier
(BO3MOXKHO  WCIIOJIb30BAaHWE BHJCO MAaTE€pUalioB), TPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKAHUS  pPeaKlUid  HOHHOTO  oOMeHa
(oOpazoBaHme oOcajaka, BBIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropeHue, peakiuu pa3joKeHUs, COSAUHEHUsI), pacliO3HABaHHE HEOPTaHMYECKUX
BEIIECTB C TIOMOIIbI0 KAYECTBEHHBIX pEaKIMil HAa  HMOHBI, pEIICHUE
AKCIIEPUMEHTAIbHBIX 3a/a4.

HemeTaibl M UX cOeTMHEHUS

OO6mass xapakTepucThuka TajoreHoB. (OCOOEHHOCTH CTPOSHHsSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue W (HU3NUECKUe CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHUYECKHE CBOHCTBA Ha TMpUMEpPE  XJopa
(B3amMoOJIeMCTBUE ¢ MeETaNIaMH, HEMETajUlaMH, IIeJoYaMu). XJIOPOBOIOPOI.
CongHass KUCIIOTa, XMMHUYECKHE CBOMCTBa, IMOJy4YeHHUE, NMpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOpOJa Ha OpPraHU3M uYeJIOBeKa. BakHeHine XJIOpUIbl U HX
HaXO0XJIEHUE B MPUPOJIE.

O6mas xapaktepucTuka sneMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTENeHH OKHciIeHus. CTpoeHrne U (PU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJa U CEPhl. AJUIOTPOITHBIE MOIU(UKAIIMKM KUCIOpOa
U cepbl. XuMuueckue cBoicTBa cepbl. CepoBoaopona, CTpoeHue, U3NYECKUe U
XUMHUYECKHE CBOMCTBA. OKCHUIBI CEpbl KAaK MPEICTABUTEIM KHUCJIOTHBIX OKCHJIOB.
CepHas kuciora, (U3MUECKHE W XHUMHYECKHME CBOMcCTBa (00IIME Kak
mpeACTaBUTENs Kiacca KHCJIOT M crernuduyueckue). XHUMHUYECKHE peaKIluu,
JeXKaIue B OCHOBE IPOMBIINIJICHHOTO CIoco0a TMOMyYeHUs CEepPHON KHUCIIOTHI.
[Tpumenenue cepHoit KUcIoThl. CoM CEpHOM KUCIOThI, KAYECTBEHHAS PEAKLIUS Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEAMHEHHH B mpupoje. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIoIIeW cpeabl COCNUHEHUSAMH cepbl (KUCIOTHBIC JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTETNEHH OKHUCIEHHUs. A30T, PaCIpPOCTPAHEHHE B MPHUPO/IE,
busnyeckre U XuMuueckue cBoiicTBa. KpyroBopor azora B nmpupoje. AMMUaK, ero
bu3nUeckre 1 XUMUYECKHE CBOWMCTBA, MOJyuyeHue U npuMeHenune. Colu aMMOHUS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHS. A30THas KHUCIOTa, €€ TMojydyeHue, PU3NYecKrue U XUMUUYECKHe
cBoiicTBa (0OlIME Kak TMpejCcTaBUTENS Kilacca KHUCIOT M CHeluduyYecKue).
Hcnonb3oBaHue HUTPATOB M COJIEH aMMOHHMS B KaueCTBE MHUHEPAIbHBIX
ynoopenuii. XuMU4YecKoe 3arpsi3sHeHHe OKPYKaIoIIe Cpelibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3/ayXa, MOYBBl W BoAo&MOB). docdop,
altoTponHeie Moaudukanuu Gochopa, GUMUECKHE M XUMUYECKHE CBOICTBA.
Oxcun docdopa (V) u pochopHas kuciora, Gu3ndecKue U XUMUUECKHUE CBOWCTRA,
nonydyenue. Ucnonb3zoBanue hochaTroB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka smeMeHToB [V A-rpynmnbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTEMEHHU  OKHUCICHUS.  YIJIepoja,  aUIOTPOIHBIE
Monu(UKALMK, pPACHpPOCTpPaHEHHE B MpuUponae, (PU3MYecKue U XUMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoje. OKCUAbI yriiepona, ux
bu3nueckue W XUMUYECKHE CBOMCTBAa, JEHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJIyYeHUE W TPUMEHEHHUE. DKOJOTHYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumoresa r1100anbHOrO TOTEIJICHUS KIUMAaTa, MApPHUKOBBIN
b dexT. YronbHas KuciaoTa U €€ coid, uX (GU3NYECKHUe U XUMHUYECKHE CBOICTBA,
nojiyueHue u TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCMHEHHUAX
yriaepoja (MeTaH, 3TaH, STUJIECH, alleTUJIeH, STaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HCTOYHUKU YIJIEBOJOPOAOB (Yyroib, NPUPOAHBIA Ta3, HeDTh),
IPOJIYKTHl WX TepepadoTku (O€H3UMH), UX POJIb B OBITY M MPOMBIINIICHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKHN BaXKHBIX BELIECTBAX: XKUpax, OelKax, yrieBojax — u ux
poiii B OKM3HM UeJoBeKa. MarepuarbHOE €IWHCTBO OPraHUYEeCKUX U
HEOPraHMYECKUX COCTUHEHUH.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, IOJIyYCHHE U
npuMmeHenne. CoenuHeHHUs KpeMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u xpemuueBoit kucnore. CHIMKAThl, X UCIOJIb30BaHHUE B
OBITY, B IIPOMBIIINICHHOCTH. BakHeline CTpoUTENbHbIE MaTepHallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [IpobiemMpl 6€30macHOr0 MCIOJIH30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHrne oOpas3IoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IIPOBEICHUE KAaYeCTBEHHBIX PEAKIMK Ha XJIOPUA-UOHBI U HAOJIOJICHHE TIPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKaroume (PU3NYECKHEe M XHUMHUYECKHE CBOWCTBA
raJjloreHOB M WX COCAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpHAOB (TAJIOTCHUIOB), O3HAKOMJIEHHE C
oOpasmamMu  ceppl HU €€ coeAUHEHMSIMHU  (BO3MOXXHO  HCITOJIb30BaHUE
BUJIeOMaTepraoB), HaOMOICHUE TpoIlecca OOyTIIMBaHUS caxapa Mo JAeHCTBHEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOTBbI, HW3YyYCHUE XUMUUYECKUX CBOMCTB
paz0aBICHHON CEPHOM KHUCIIOTHI, TPOBEJACHUE KaYeCTBEHHON peakiy Ha CyIbhar-
MOH W HaONIOZIeHWe Mpu3Haka e€ MPOTEeKaHMs, O3HAKOMIICHHE C (U3UYECKUMU
cBoiicTBamMHu aszora, ¢ochopa W HUX COSAMHEHUM (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMAaTepraioB), oOpasaMu a30THBIX U (GochOpHBIX YIO0OpEeHUH, MOoydeHue,
coObupaHue, paclio3HaBaHWE MW M3Y4YCHHUE CBOMCTB aMMMaKa, MPOBEJICHUE
KaueCTBEHHBIX PeaKlMii Ha MOH aMMOHMS U ¢GochaT-uoOH U U3YyUYeHHE TPU3HAKOB
WX POTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO
(BO3MOYKHO HCITOJIE30BaHUE BUJICOMATEPUAJIOB), M3y4eHUE Mojienen
KPUCTAJUTMYECKUX PEIETOK anmasa, rpadura, QyiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  QJICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHe, COOMpaHue, pacro3HaBaHUE U M3Y4YeHHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJACHNE KAaYeCTBEHHBIX PEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHbBl U M3YYECHHE TMPU3HAKOB UX TMPOTEKaHUS, O3HAKOMJICHHE C
NPOAYKIIUEH CHUJIMKATHOW TPOMBIIUICHHOCTH, PEUICHUE JKCIEPUMEHTAIbHBIX
3aja4 no teMe «BakHeHIne HeMeTaJUTbl U UX COSTUHCHUS).

MeTaajbl 1 UX COeAMHEHHS

OO6m1as xapakTepucTHKa XUMHUYECKUX IJIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux mnonoxeHuss B Ilepumommueckont cucreme xumuuyeckux siemeHtoB [l .
MenpeneeBa u ctpoeHus atomoB. CTpoeHre MeTajuioB. MeTayuimdeckasi CBsI3b U
METAUIMYECKasi ~ KPUCTAIMYECKAasT  pemETKa.  DJIEKTPOXUMHUYECKUU  Psfl
HaIpsDKEHUH MeTauioB. OU3nyeckue U XMMHUUYECKUEe CBOMCTBA MeTailioB. O01ue
crocoObl ToyueHuss MeTauioB. [loHATHE O KOppO3UM METAIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CriaBbl (CTalb, YYT'yH, JIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: mojioxkeHue B Ileproamyeckoil cucremMe XMMHUYECKUX
sanemenToB JI. 1. MenpeneeBa, CTpOCHHME MX aTOMOB, HaXOXKJIECHUE B IPHUPOJE.
dusnyeckne U XUMHUYECKUEe CBOWCTBA (Ha mpuMepe HaTpus U Kajaus). OKCHUJIBI U



TUAPOKCUABl HaTpuss W Kanus. lIpuMeHeHHe IIEeNIOYHBIX METANIOB U HX
COEeIMHEHUN.

[IlemouHO3€MENbHBIE METAUIbl MarHuid W KaJbLMil: TOJOXKEHUE B
[Tepunoguueckont cucremMe xumuueckux snemeHtoB J[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJeHUE B Ipupoae. Pu3ndyeckne 1 XUMUYECKHE CBOMICTBA MarHus
U Kajblus. Bakueilmme coenuHeHHUS KaibIUs (OKCHA, THUIAPOKCHI, COJIH).
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEeHHUSI.

AnroMuHUiA: nonoxeHue B llepuonnueckoi cucreMe XMMUYECKUX AJIEMEHTOB
. 1. MenpneneeBa, CTpoeHHE artoMma, HaxoxkjaeHue B mnpupone. duszmueckue u
XUMHYECKUE CBOMCTBA altOMUHUA. AM(OTEpHbIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATFOMHUHMUSL.

XKeneso: nmonoxenue B [leproanueckoil cucteMe XUMUYECKUX AJIEMEHTOB /I.
N. MeHneneeBa, CTpOE€HHE aTOMa, HAaXOXAeHUWE B mpupoae. Puznueckue u
XUMUYECKHE CBOMCTBA Xkeie3a. OKCuIpl, THAPOKCUIbI U conH xenesa (1) u xeneza
(ITT), ux coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMi METaJJIOB M CIUIaBOB, HX (DU3UYECKUMHU
CBOMCTBaMHM, M3Yy4YEHUE  PE3YJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJEUCTBHS OKCHIA
KaJdpllusi UM HaTpus C BOAOW (BO3MOXHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEOBAaHNE CBOMCTB >KECTKOW BOJbI, MpoLecca TOPEHUs Kejle3a B KUCIOPOAE
(BOBMOXHO  HWCIIOJIb30BaHHWE  BHJIEOMATEpPHANOB), MPHU3HAKOB  MPOTEKAHMUS
KaueCTBEHHBIX PEaKIMii HAa MOHBI: MArHMs, KajbLUs, aIFOMUHUSA, LIUHKA, >KEJie3a
(IT) u xene3a (I11), meau (1), HabmroaeHNE W OMKMCaHWE MIPOIIECCOB OKPAITUBAHUS
IUIAMEH HMOHAMHM HATpus, Kaiuus M Kajublus (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHUAJIOB), HCCIeOBaHNE aM(OTEPHBIX CBOMCTB IMAPOKCHUIA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 Teme «BakHeinmme
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKIIAA Cpeaa

BemectBa u maTepuanbl B IOBCEIHEBHOW KU3HHM YeJoBeKa. be3omacHoe
MCIIOJIb30BaHME BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momoib mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUSX.

XUMHUYECKOe 3arpsi3HEHHE OKpY’Karollew cpennl (mpeaesibHas JOMyCTUMAast
KOHLIEHTpauus BewecTs, aainee — [1JIK). Pons XxumMuum B pelmieHnn 3KOJIOTHUECKUX
poOJIeM.

Xumuueckuii IKCnepumMenm:

U3ydyeHre o0pa3lloB MaTepUaoB (CTEKIJIO, CIIaBbl METAJJIOB, MOJUMEPHBIE
MaTepuabl).

Mescnpeomemmnoie ceazu



Peanm3arusi MeXmnpeaMETHBIX CBA3€H MpU HM3YYCHHH XHUMHH B 9 Kiacce
OCYIIIECTBIISIETCSI 4epe3 HCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYyYHBIX
TIOHATUH, TaK W TOHSITHH, SBISIOIINXCS CHCTEMHBIMH ISl OTACIBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAyYHBbIC TOHSATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHadu3, CHHTE3, KIacCU(PUKAIUsA, TEePUOIUIHOCTh, HAOIIOJICHHUE,
DKCIIEPUMEHT, MOJCIHPOBaHUE, H3MEPEHHE, MOJEIb, SBJICHHUE, ITapHUKOBBIN
s PeKT, TeXHOIOTHUSI, MaTePUAITHI.

®dwuszuka: MaTepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHII,
M30TONBI, PaJMOAKTUBHOCTH, MOJICKYJa, JJIEKTPUYECCKUHA 3apsiji, MPOBOIHUKH,
TIOJYTIPOBOJHUKHY, AWDJICKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TENo, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITMIECKAsI
peméTka, CIuiaBbl, (U3MUYECKHUE BEIWYUHBI, CIUHHUIBI U3MEPEHHs, KOCMUYECKOe
POCTPAHCTBO, TUTAHETHI, 3BE311b1, COJTHIIE.

buonorus: dotocuHTe3, npIxanue, Omocdepa, dKOCHCTEMa, MUHEPATbHBIC
yIoOpeHUs, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE IOPOIHI,
TNIOJIE3HBIC UCKOMIaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNIbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOT'O  OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XOJle OOy4YeHHS XMMHUU B €JAMHCTBE Y4YeOHOW U
BOCIUTATENILHON JI€SITEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMU UM JTYXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPHUHSATHIMH B
oOlIecTBe TMpaBUJaMU W HOpPMaMHU I[IOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMAIIM3AIIUU 00 YyUaIOIINXCS.

JImdHOCTHBIE ~ pe3yNbTaThl  OTPAXalOT  TOTOBHOCTH  OOYyYalOIIUXCS
PYKOBOJICTBOBATBhCSI CHCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTALMA U
paciIpeHue onbiTa JesTeILHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS

[IEHHOCTHOT'O OTHOUIEHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY
U HAydYHOMY HACIIe[IMI0, MOHWMAHUSA 3HAYEHUS XUMHUYECKON HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEpPHOW HHGpOpMaIHeil o
NEPEIOBbIX JOCTIKEHUSIX U OTKPBITHUSX MHPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpakIaHCKOTr0 BOCIMTAHMS:

NpPEJICTaBIIEHUsI O COIHUAJIbHBIX HOpPMax M TpaBWIaX MEXKIUYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMMETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEOBATENbCKOM,  TBOPYECKOM W JAPYrHX  BHIAX
JEeSTENBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM MAESTENbHOCTU MPHU
BBIMIOJTHEHUU Y4E€OHBIX, TIO3HABATENBHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B TMpoIecce ITOW Y4eOHOUW JesATEeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJEHUE U TMIOCTYNKHM CBOUX TOBApHILEH C TO3UIUMU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUYECKUE TMPECTABICHUS O BEIIECTBE M XUMHUYECKON peaKkiluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHM U COCTaBISAIOIIHE
OCHOBY [IJIi TOHUMaHUSI CYIIHOCTH HAYYHOM KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJIBI, B3aMMOCBI3SIX YEJIOBEKa C
IPUPOJHON CPeIo, O POJIU XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEH;

NO3HaBaTEIbHBIE MOTHBBI, HAMIPaBJICHHbIC HA MOJYYEHUE HOBBIX 3HAHWM IO
XUMHH, HEOOXOIUMBbIE i OOBSICHEHUS HAOJIOMaeMbIX MPOIECCOB U SBIICHUH,
NO3HABaTEIbHOM, WH(MOPMAIIMOHHOW M YHUTATENbCKOW KYJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEJIbHON paboThl € y4eOHBIMH TEKCTaMHU, CIPaBOYHOMN



JUTEpPaTypor, JOCTYITHBIMU TEXHUYECKUMU CPEACTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYECHHI0O W TIO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K caM0ooOpa3oBaHUIO, TMPOEKTHOM U  HCCIIEIOBATEIIbCKON
NEATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPABICHHOCTH W YPOBHS OOy4YCHHS B
JIaJIbHEUIIIEM;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHUE I[IEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHHE TOCICICTBUU W
HETPUSATHE BPEIHBIX MPUBLIYEK (YIIOTPEOJICHUS AJIKOTOJIs, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOAICHUS TpaBWwiI O€30MacHOCTH TIpH  OOpallieHuu C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PeabHOM KU3HM;

5) Tpya10BOro BOCIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYECHHUIO IPOQECCUil U Tpyia pa3IudHOro poja,
YBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJOBOM IEATEIHLHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHHS NPEJAMETHBIX 3HAHMK IO XUMHUH, OCO3HAHHBIM BBIOOP
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUS 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
ycrnenHou npodeccuoHanbHON NEeSITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATRLCS B PO ecCHoHaILHOM Cpejie;

6) 3K0J10TMYeCKOro BOCIIMTAHMS:

DKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIIECTBOBaHMS, TOHUMaHWE [IEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3NYIECKOMY M TICHXHYECKOMY 3J0POBBIO, OCO3HAHWE IICHHOCTH COOJIIOJICHUS
paBujI O€301IaCHOT0 MOBEJCHUS MPU paboTe C BEIECTBAMH, a TAK)KE B CUTYyaIlUsX,
YIPOKAIOIINUX 3J0POBBIO U KU3HU JTIOJEH;

CIIOCOOHOCTHU MPUMEHSTHh 3HAHUS, MOJydaeMble MPU U3YYECHUH XUMUH, IS
pelIeHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIECH MPUPOTHON CPEOM, AJIsl MOBBIIICHUS
YPOBHS  DKOJOTHYECKOW  KYJIbTYphl, OCO3HAHHUS TJIO0AJBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M IMyTeH WX pEelIeHHs] MOCPEICTBOM METOJ0B XHMUH,
9KOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBbHOM,
KOMMYHUKATUBHON U COLIMATILHOU MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTanpeIMETHBIX pE3yJIbTATOB BBIACIAIOT 3HAUYUMBIE JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TIOHATUS (3aKOH, TEOpHs,
IPUHITUII, TUTIOTE3a, PaKT, cUcTeMa, MPOIIECC, IKCIIEPUMEHT U JAPYTroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TMO3BOJSIOT Ha
OCHOBE 3HAHWHU W3 ITHX MPEIMETOB (GOPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOU KapTHHE MUpPA, U YHUBEpCAIbHbIC YUeOHBIC EUCTBUA (ITO3HABATEIbHEIE,
KOMMYHHMKATUBHBIC, PETyJISATHBHBIE), KOTOpble oOecneunBaOT (GopMHUpoOBaHHUE
TOTOBHOCTH K CaMOCTOSTEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JEATSIILHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUS

Ba3oBble JJoruyeckue JelicTBUA:

YMEHMSI HUCIOJb30BAaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS TP OCBOCHUHU
3HAHUHN: PAaCKPBIBATh CMBICI XMMHUYECKHX TMOHATHUN (BBIICIATH WX XapaKTEPHBIC
MpU3HAKK, YCTaHABJIMBATH B3aUMOCBA3b C APYTMMHU TOHATHSIMH), HUCIOJIB30BAaTh
MOHATHUS JJIsI O0BSICHEHUS OTIEIBHBIX (DAKTOB U SIBJICHU, BEHIOUPATh OCHOBAHUS U
KpUTEPUU IS KiIacCU(PUKAIMM XUMHYECKUX BEIIECTB U XUMHUUYECKUX PpEeaKIui,
yCTaHaBJIUBaTh MPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXIy OOBEKTAMH H3Y4YEHUS,
CTPOUTH JIOTUUECKHUE paCCyX IAeHUs (MHIYKTUBHBIC, JICAYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BBEIBOJIBI M 3aKJIIOUCHUS

yMEHHE TPUMEHATh B TIpoIllecce TO3HAHUS TOHATHS (TIPEJAMETHBIE W
MeTarpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUU MOJIEIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIeMEHTa), XUMHYeckas (opMylia W ypaBHEHHUE
XUMHUYECKOW PEAKIIUM — MPHU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKK U3YYae€MbIX 00OBEKTOB — XUMHYECKHX BEIIECTB U XUMUUYECKUX PEaKITuH,
BBISIBJIATH  OOIME 3aKOHOMEPHOCTH, TPUYUHHO-CIICJACTBEHHBIC CBSI3U U
MPOTUBOPEUHUS B U3yYaE€MBbIX MPOIECCax U SBJICHUSAX.

Ba3oBnble uccienoBarejabcKue 1eHCTBUSA:

YMEHHME HCIIOJIb30BaTh IMOCTABICHHBIE BOIMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHMS, a Takke B KadecTBE OCHOBBI i1 (POPMHUpPOBAHMSI THIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKa3bIBAEMbBIX CYXKICHUN;

npuoOpeTeHne OIbITa IO TUIAHUPOBAHUIO, OPraHU3AIMUd W TPOBEJICHUIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOJoIaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, (OpMYIUPOBATH OOOOIICHUS U
BBIBO/JIBI IO pe3yJIbTaTaM MPOBEAEHHOTO ONBITa, UCCIETOBAHUS, COCTABIATh OTUET
0 MpojieraHHoM pabdore.

PaboTa ¢ undpopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3IUYHBIX BUIOB U (POpM Mpe/ICTaBICHUS, MOTYyYaeMyl0 U3 pa3HbIX HCTOUHHKOB
(HaydHO-TIOMYJISIpHAS ~ JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUsS, CIPaBOYHBIE
nocobusi, pecypchl MHTepHETa), KPUTUYECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;



YMEHHE MPUMEHSITh Pa3IUYHBIE METOABI M 3alpOChl TPU MOHUCKE W OTOOpE
MHPOpPMAIIMK ¥ COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBITIOJTHECHHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPENeIEHHOTO THITA, TPUOOPETCHHUE OTBITA B
o0NacTi WCMONB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBIIAJICHHE KYJIbTYpPOU aKTUBHOTO MCIIOJIb30BaHHUS PA3IMUHBIX TTIOMCKOBBIX CHCTEM,
CaMOCTOSITETTFHO BBIOMPATh ONTHUMAIBHYIO (hOopMy MpeacTaBiIeHus] HHOOPMALIUN U
WITIOCTPUPOBATh pEIIaeMble 3aJayd HECIOXHBIMH CXEMaMH, JuarpaMmMmamu,
npyruMu popMamu rpaduKu U ©X KOMOUHALIMSIMU;

YMEHHE WCIONb30BaTh MW AaHAIM3UPOBaTh B IMpollecce Yy4eOHOU W
MCCIIEZIOBATEIHCKON JEATEIBHOCTH MH()OPMAIMIO O BIMSIHAHM MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3s1CTBa W TPAHCIIOPTa HA COCTOSHHUE OKPYIKAIOIIeH MPUpPOIHON
CpE/IB.

KomMMyHnKaTHBHBIE YHHBEPCATbHbIE YUeOHbIE TeiiCTBHUSL:

YMEHHS 3a/1aBaTh BOMNPOCHI (B XOJae Iuaiiora W (WIM) JTUCKYCCHH) TIO
CYIIeCTBY  OOCyXIgaemMol  TeMbl, (OpPMYTUpOBATH CBOU  IPEIJIOKCHHUS
OTHOCHTEIFHO BBITIOJTHEHUS TPEII0KCHHOH 3a1a4u;

YMEHHS  TPEJCTABIATh  TOJTYYCHHBIE  PE3yJbTaThl  TO3HABATEIHHOU
ACSITEIFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JellaTh IPEe3eHTAINIO
pe3yabTaTOB BBIMOJHEHUST XUMHUYECKOTO JKCIIEpUMEHTa (J1abopaTOpPHOTO OIIBITA,
71ab0paTopHOI pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO IPOEKTA);

YMEHHS Y4YeOHOTO COTPYJAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEILHOM W HCCIEAOBATEIIbCKOW  JEATENIbHOCTH  TPH  PEIICHUHU
BO3HHUKAIONIUX IMPOOJIEM Ha OCHOBE y4éTa OOIIMX HWHTEPECOB M COTJIACOBAHWSI
no3unuii (00CYXIeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBD», KOOPIMHAIIHS
COBMECTHBIX JICWCTBUH, ONpEIEICHHEe KPUTEPUEB TI0 OICHKE KadecTBa
BBITTOJTHEHHOU pabOThI U ApyTHE).

PeryasiTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIE AeiiCTBHA:

YMEHHE CaMOCTOSITEIIBHO OINPEACIATh IeJIH JEeATSIbHOCTH, TUTAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJHUPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Hanbosee d3(hPpeKTUBHBIE CITOCOOBI pelieHUs YIeOHBIX U
MO3HABATEIBHBIX 3a7[a4, CaMOCTOSITEIHO COCTABJIATh WIH KOPPEKTHPOBATH
NPE/UIOKCHHBI  aNTOpUTM JCHCTBHIA TPH BBITIOJHEHUH 3aJlaHUil C  y4ETOM
TIOJTy4YeHHs] HOBBIX 3HAHWUH 00 HM3ydaeMbIX OOBEKTaX — BEIISCTBAX M PEAKIIHX,
OILIEHWBATh COOTBETCTBUE IMOJYYEHHOTO pe3yibTaTa 3asBICHHOW IEIH, YMEHHUE
MCTIOJIh30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIpe/IaraeMble B YCIIOBHH 3a/IaHUN.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pe3yJdbTaTOB II0 OCBOCHHIO 0053aTEIHHOrO
COJIepKaHusl, YCTAaHOBIEHHOTO MHaHHOW (enepanbHOl paboueil mporpamMMmon,
BBIJICIISIFOT: OCBOSHHBIC OOYYAIOIIMMHUCS HAaydHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



nercTBHUM, crenuduueckue I8 TPEeAMETHOM 00macTh  «XUMHS», BHIIBI
NEATEBHOCTA MO  TOJYYEHHIO HOBOTO 3HAHWS, €ro HHTEPIpETalNH,
npeoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIUSX.

K xoHmy oOydenus B 8 kijiacce mpeMeTHbIC pe3yJIbTaThl HA 0a30BOM yPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMMUXCS YMECHUM:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TMOHATHH: aTOM, MOJIEKYJa,
XUMUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh
(oHOpOIHAST M HEOHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTA B COCIMHEHNHU, MOJISPHBINA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHUIATEIHLHOCTh, CTEIEHb
OKHCJICHUS, XMMHYECKas peakius, KiacCUuPpUKamus peakiuil: peakiuu
COCIMHECHUSA, PEAKUMH PA3JIOKECHUS, PEaKUUH 3aMEUICHUS, pPEeaKIuu
oOMeHa, 2K30- U DHJAOTEPMUUECKUE PEaKIIuu, TeTUIOBOM d(pdeKT peakiumu,
SIPO aToMa, JJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAJUYC
aToMa, XMMHYECKasl CBsI3b, MOJIAPHAs W HEMOJApHAs KOBAJEHTHAs CBS3b,
MOHHAs CBSI3b, MOH, KaTHUOH, aHMOH, PacTBOP, MAaccOBas JOJsl BEIIECTBA
(TpolieHTHas! KOHIIEHTPAIIHS ) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHSATUM W
MPUMEHSITH 3TH MOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPALCHHUIA;

e HCIOJIb30BaTh XUMHYECKYH) CHMBOJMKY JUIS COCTaBlieHUs (hopMyi
BEILIECTB U YPABHEHHI XUMUUYECKUX PEAKIINI;

e OIpeaeNsATh BaJEHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENIEHb  OKHCJIEHHMsS  JJIEMEHTOB B  OMHApHBIX  COCJMHEHUSAX,
MPUHAJIC)KHOCTh BEIIECTB K OMNPEACTIEHHOMY KJIAcCy COEIWHEHUU MO
dbopmynaM, BHUJ XUMHYECKOW CBs3M (KOBaJCHTHAas W WOHHAs) B
HEOPraHWYECKUX COCIMHEHUSIX;

e packpeiBaTh cmbich Ilepumognueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh IOHMMAHHME TMEPUOJAMYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT MX MoJiokeHUsi B Ilepuoanueckoi cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTaApO;

e OIKCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ileproanueckoit
CUCTEMBbl XUMHMYECKMX OJJIEMEHTOB: pa3inyaTh T[IOHITUSA «TJIaBHAA
noarpynna (A-rpymma)» u «mnodounas noarpynmna (b-rpymnma)», mansie u
OOJIbIIIE TIEPHOJIbI, COOTHOCHUTh OO0O3HAUCHMs, KOTOphIE HMEIOTCS B
tabmune «llepuognueckass cucTteMa XuMudeckux diemeHtoB [[. .
MenpeneeBay € YHCIOBBIMU XapAaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij slipa, 00IIee YUCIIO dJIEKTPOHOB
U pacrpeiesieHle UX 0 JIEKTPOHHBIM CJI0SIM);

e KJIaCCU(PUIMPOBATH XMMHUYECKUE IJIEMEHThI, HEOPTAHUUYECKHE BEIIECTBa,
XUMHYECKUE peaKkiuu (10 YUCIY W COCTaBY YYACTBYIOUIUX B peaKIuu
BEIIECTB, MO TEIJIOBOMY 3 (PeKTy);

e XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXkAasi ONMUCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX
ypaBHEHHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpaIEHUNA B
Pa3TUYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCUTENIBHYIO MOJEKYJISIPHYIO © MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JOJIO XHUMHUYECKOrOo »dJeMeHTa 1o ¢opMmyIie
COEIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YpaBHEHUIO XUMUYECKOUN peaKInu;

e TPUMEHATH OCHOBHBIE OMEPAIUU MBICTUTEIBHONU NEATEHOCTH — aHaJINu3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMaTH3aluio, KIacCU(PUKAIUIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBSI3€H — ISl M3Y4YEHUS CBOMCTB
BEIIECTB W XUMUYECKHX pPEaKlUi, eCTEeCTBEHHO-HAYYHbIE METOIbI
NO3HaHUsI — HaOo/IeHne, H3MEpPEHUE, MOJEIUPOBAHUE, JKCIEPUMEHT
(peasbHBIN U MBICIICHHBIN );

e cCIEJOBaTh IMpaBUJaM  [OJB30BAHMS  XUMHUYECKOM  TOCYAOH U
nabopaTopHbIM 00OpYJOBaHMEM, a TaK)Ke TMpaBUiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHMSAMH TIO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), NPUTOTOBIECHUIO
pPacTBOPOB C OMNpeNeIEHHOW MacCOBOM J0Jell pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh W TMPOBOAMTH  XHMHUUYECKHE  JKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;makmyc, dheHondTanenH, METHIOPAHXK U JPYyTrue).

K xoniy oOyueHus B 9 kij1acce npeIMeTHbIE Pe3yJIbTaThl HA 6230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX TOHSATHH: XUMHYECKUN
AJIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOHO€ BEIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPUIATEIHHOCTh, CTEINEHb
OKHUCJICHHSI, XUMUYECKasl peaKilysi, XUMUYecKas CBs3b, TEIUIOBOU 3(PdeKT
peakuud, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, BJIEKTPOJIUTUYECKAs JUCCOLMAIIMS, PEaKIUh HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOe paBHOBecHe, OOpaTuMble W



HEOOpaTUMbIe pEaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBLHBIC PpEaKIInU,
OKHCIIUTEIIb,  BOCCTAaHOBHTEIb, OKHCICHHE HM  BOCCTAaHOBJICHHUE,
ajutoTponus, aMmGOTEePHOCTh, XUMHUYECKasi CBI3b (KOBAJICHTHAs, MOHHAS,
MeTaJUTMYecKasi), KpUCTaJUIMYecKas permeéTka, KOPpO3Ws METAJLIOB,
CIJIaBbl, CKOPOCTb XHUMHYECKOW peakluuu, NPeAeIbHO JIOMyCTUMAas
koHueHTpauus [IJIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHSATUM W
MPUMEHSITH 3TH MOHATHS MPU ONKMCAHUM BEIIECTB U UX MPEBPALICHHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHHS (opMys
BEILIECTB U YPABHEHHUI XUMUUECKUX PEAKIINI;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3JMYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OTpeeIEHHOMY KJIACcCy COCIMHEHUH 1o (opMynaMm, BUI XUMHYECKOU
cBs3u (KOBaJICHTHAs, WOHHAs, METa/UIMYeCKas) B HEOPraHMYEeCKUX
COCIMHEHUAX, 3aps]] MOHA M0 XUMHYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PacTBOpPAaX HEOPraHWYECKHUX COCAMHEHMH, THUI KPUCTAJUIMYECKOM
PELIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHUE: ONHUCHIBATH W XaPAKTEPU30BaTh
tabauyHyo Gopmy Ilepuoandeckoil CHCTEMBbI XUMHUYECKHUX JJIEMEHTOB:
pasnmuuaTh TOHSATHS «TJIaBHas moarpymnma (A-rpynma)y U «moOodHas
noarpynna (b-rpynma)», manple U OOJbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOPhIE MMEIOTCS B TEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMM ~ XapaKTEPUCTUKAMHU  CTPOCHHUSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj snapa, oOIee 4YHUCI0 JJIEKTPOHOB U
pacripefieieHue HX 10 DSJICKTPOHHBIM CJ0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOICTB 3JIEMEHTOB M UX COCIUHEHUM B
npeaenax MajiblX NMEePUOJ0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB,;

KJIaCCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIECTBa,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBY y4YacTBYIOIIUX B peaKIuu
BEIECTB, MO TEIJIOBOMY 3(PdheKTy, 1Mo M3MEHEHUIO CTETICHEH OKHUCIICHUS
XUMHUYECKUX DJIEMECHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME U CHEIU(UUECKHEe XUMHUYECKHE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEHIECTB, IMOJATBEPXKAasi OIKHCAHUE
IpuUMepamMu MOJIEKYJSPHBIX M HMOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIHIA;

COCTaBJISITh YPABHEHMSI DJCKTPOJMTUYECKON JTHUCCOIMALIMM  KHUCJOT,
IEJI0YEH U COJICH, MOJIHBIE U COKPAIIEHHbIC YPAaBHEHUS PEAKIIMA HOHHOTO



oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TeHEeTHYECKOW CBSI3U MEXK/y BEIIeCTBAMH PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHUCJIHMTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
MIOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OajlaHCca ATUX PEeaKInii;
IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpAIICHU B pPa3IHMUHbBIX
YCIIOBUSAX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJIEKYJSIDHYI0O M MOJISIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JOJIO XHUMHUYECKOro »dJeMeHTa 1o ¢opMyIe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YpaBHEHUIO XUMUYECKOUN pEeaKInu;

coOmoaTh  MpaBujia  TOJIb30BAHUS ~ XMMHUYECKOW  TMOCYAOW |
nabopaTopHbIM  000pYyIIOBaHHEM, a TaKKe I[paBuja OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHMSAMHU TIO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (AaMMHUaKa M YIJIEKUCIIOro rasa);

OPOBOAUTH  PEAKIMH, MOATBEPXKIAIONIME  KAueCTBEHHBIH  COCTaB
pPa3TUYHBIX BEUIECTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOPHUA-, OPOMHU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIukar-, Ccyibdar-, THIPOKCUI-HOHBI,
KaTHOHBI aMMOHHUSI M MOHBI MU3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKHUX BEIIECTB;

NPUMEHSITH OCHOBHBIE OIEpaIliy MBICIUTEIFHON AESTENIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, OO0O0OIleHHe, CUCTEMATU3allUI0, BbISBICHUE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — ISl M3Y4YEeHHs] CBOMCTB BEIECTB U
XUMHYECKUX PEAKIUH, eCTeCTBEHHO-HAayYHbIE METO/Abl TO3HAHUS —
HaOJII0IeHne, MU3MEpPEHUE, MOJEIMPOBAHHUE, DKCIEPUMEHT (peasibHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoaunuyecTBO 4acoB
Ne HanmeHoBaHMe pa3ae/ioB DJIeKTPOHHbBIe (LM(POBbIE)
n/n TeM NPOrpaMmbl Bcero Konrpoaeuwie Hpaxkruyeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI
Paznean 1. IlepBonavyanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOU JAESATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeroBeKa
12 BemtecTBa 1 XuMHu4ecKue 15 | bubmuoreka [JOK
peakuuun https://m.edsoo.ru/7f41837c
Hroro no pazgeny 20
Pazjen 2. Baxuneiiime npeacrtaBuTe/ M HEOPraHMYeCKUX BelIeCTB
)1 Bosnyx. Kucnopon. Ilonsarue 6 bubmmoreka [IOK
00 okcHmax https://m.edsoo.ru/7f41837¢
9 Bonopona.Ilonstue o kucnorax 2 | bubmmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. Ilonstue 06 5 | | bu6mmoreka [JOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCCHI 1 1 | bubmuorexa [JOK
HEOPraHUYECKUX COEAUHEHHI https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepunoanueckas cucrema xumuueckux 3jiemenToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPeakmumn




[Tepuonnueckuii 3aKOH U

31 Ilepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHUYECKUX 31eMeHToB /1. W. https://m.edsoo.ru/7f41837¢c
MemnneneeBa. CtpoeHue atoma
3.2 ﬁfﬁff:ﬁf}fm 8 Bubmoreta LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEILHBIE PEAKIIUU
Hroro no pazneny 15 Bubmnorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorera LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NpPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XMuMH4YeCKHe peakuuu
11 IToBTOpEHue u yrioyOnenne 3HaHUM 5 1 bu6mmoreka [IOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHYECKAs JUCCOIHAITHSI. 2 | | bubmmoreka [JOK
' XUMHUECKUE PEAKIIMU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemeranibl 1 UX cOeIMHEHUS
21 OO01mmas XxapakTepuCTUKa XUMUIECKIX 4 | bubmmoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas XxapaKTepUCTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa [TOK
' PYIIIBL. 6P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.3 sneMeHToB VA-rpymnmsl. A30T, hocdop u ux 7 1 bubmmorexa OK
' PYHHEL. ’ P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01mmas XxapakTepUCTUKa XUMUIECKIX
2.4 anemeHToB [VA-rpynmel. Yriepoa u 8 1 2 bubmorexa [TOK
' . PYIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHEHUS
Hroro no pazgeny 25




Pa3gen 3. Meraiibl 1 UX COeTUHEHUA

. bubmmoreka [JOK
3.1 Obmme croicTsa MeTanIoB 4 https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
3.2 Baxkneiine MeTamibl ¥ UX COCTUHEHUS 16 hitps://m.edsoo.ru/7f412636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpyskamomas cpeaa
4.1 B 1 4eJoBeKa 3 bubmmorexa OK
' CHICCTBA 1 MATCPHAIIBL B AH3H . https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
p BHOE BDEMS 3 bubmuoreka [JOK
e3ep p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68







IHOYPOYHOE IINTIAHUPOBAHHUE

8 KUIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Kontposabubie | IlpakTnueckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 [Ipeamer xumun. Posib XUMUU B KU3HU 1 bubmuorexa [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTOAX MO3HAHUS B XUMUU 1 bubmorexa HOK

8 https://m.edsoo.ru/ff0d227¢
IIpakTnueckas padora Ne 1 «IIpaBuna

3 paboThI B TAOOPATOPHH U TTPUEMBI ! bubmmoreka [JOK
oOparteHus ¢ J1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opymoBaHUEM)

4 Uucrele BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHus: cMecen https://m.edsoo.ru/ff0d26¢ca
[IpakTuueckas padota Ne 2

5 «lfas eJeHne cﬁeceﬁ (Ha mpumepe 1 bubmorexa [TOK

A . p p https://m.edsoo.ru/ff0d28¢c8
OUYHCTKH NTOBApPEHHOM COJIM)»
bubmuorexa [JOK
1

6 ATOMBI 1 MOTICKYJIb! https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHE dJIEMEHTBI. 3HAKH | bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cOXKHBIE BEIECTBA 1 bubmorexa HOK

p B https://m.edsoo.ru/ff0d2a6¢
bub OK

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nommoreka 11

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSIHCTBA COCTAaBa BEIECTB.

bubmuoreka [JOK

10 Xumuueckas gpopmyna. BaneHTHOCTb
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX JIEMEHTOB
1 OTHocHUTeNBHAsI aTOMHAsI Macca. bubmmoreka [JOK
OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. MoJib. bubmuoreka [JOK
MougnsipHast macca https://m.edsoo.ru/ff0d5230
14 dOu3nyecKknue 1 XUMUUECKHE SBICHUS. bubmuorexa [JOK
XuMHUECKast peaKuus https://m.edsoo.ru/ff0d37fa
L5 [Ipu3Haky 1 ycia0BUS NPOTEKaAHUS bubmmoreka [JOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MacChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4yecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSM XUMHUYECKUX bubmorexa [TOK
. . P https://m.edsoo.ru/ff0d5708
peakiuit
Krnaccudukarus XuMHIECKUX peaKIui
18 (coemuHeHHs, Pa3I0KCHUS bubmorexa HOK
- P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIOeTUCT. O000IIeHHE U bubmorexa [TOK
' B https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIus 3HaHUI
20 KonTtponsHas padota Nel mo reme bu6mmoreka [JOK
«BelecTBa 1 XUMHUYECKHE PEAKIIN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razos. CocrtaB bu6mmoreka [JOK

Bo3ayxa. Kucnopom — aiemMeHT u

https://m.edsoo.ru/ff0d448¢




npocroe BeecTBo. O30H

duznueckue 1 XUMUYECKHE CBOIICTBA

bubmuorexa [JOK

22 KHCIIOPOAA (PeaKIHH OKHCIICHNS, https://m.edsoo.ru/ff0d4614
ropenue). [Tlorsitue 06 oxcumaax
CriocoOsI MoTydeHust KHCIIOpOo/ia B
73 6 i eHl:{oﬂcm bubmuorexa [JOK
M1abOPATOPHI 1 TIPOMBIHILI ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHue kucnopoaa
TennoBoit 3¢ ekt XumMuIecKoit
24 peakiu, OHITHE O bubmuorexa [JOK
TEPMOXMMHUYECKOM YPAaBHEHHUU, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKUX PEAKIIASIX
To 0 (He()Th, YrOJIb U METAH).
)5 3 IUIHBO (HETh, yr 5 ) bubmmoreka [JOK
ArpASHEHHE BOSAYXA, CHOCODR €10 https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[Ipaktuueckas padota Ne 3 o Teme
%6 I?I P 5 bubmuorexa [JOK
«ITonyuenue u covupaHHe KHCJIOpOJa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €ro CBOUCTBY
7 Bonopon — anemMeHT u npocroe bubmmoreka [JOK
BemecTBo. HaxoxaeHnue B mpupoie https://m.edsoo.ru/ff0d4dd0
)3 duznyecknue 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IT € 0 KHCJIOTax M COJISIX bubmorexa [TOK
OrATH . 1 https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MmoTydeHust BOAOPOJia B bubmmoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padota Ne 4 o Teme
P P bubmuorexa [JOK
31 «ITonyuenue u cobupanue Bo10poa,

W3yYECHHUE Er0 CBOMCTBY

https://m.edsoo.ru/ff0d4{42




MonsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABorajipo https://m.edsoo.ru/ff0d542¢
Brrunciienns o0béMa, KOJIHIECTBA
33 eIllecTBA ra3a o €ro H3BECTHOM bubmorexa [IOK
B TBa rasa 110 €ro U3BECTH
. . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Brrancienus 00EMOB ra3os 1o
34 aBHCHHIO peak a OCHOBE 3aKOHa bubmorexa [IOK
BHEHU WM Ha OCHOB
yp . peak . https://m.edsoo0.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUH Ta30B
35 duznyecknue 1 XUMUIECKHEe CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [lonsitre 00 bu6mmoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacrBoputens. HacelmeHHbIS
37 eHac pe Ie) acTBO MaccoBas bubmorexa [IOK
Y HEHACKIIEHHBI TBOPEI.
B p p https://m.edsoo.ru/ff0d5b40
TI0JIsl BEIIECTBA B PaCTBOPE
[IpakTnueckas padorta Ne 5 o teme
18 «IIpuroToBieHne pacTBOPOB C bubmmoreka [JOK
ONpEeAENIEHHON MAacCCOBOM A0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponsHast padota Ne2 o reme bubmmoreka [JOK
«Kucnopon. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccuuKams, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonmydenne 1 XMMHUYECKHE CBOMCTBA
41 c 3: OCHO aM(pOTEepPHBIX bubmorexa [TOK
KHCJIOTHBIX, OCHOBHBIX M aM
p https://m.edsoo.ru/ff0d664e
OKCHIOB
4 OcHoBaHus: cocTas, Kiaccudukarms, bubmmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosmydyenune u XuMHUYECKHE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHM U https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocraB, knaccudukaus, bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XuMHU4YeCKUe CBOMCTBA bubmmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATYypa,
46 é P ) P bubmuorexa [JOK
CITOCOOBI MOJTYUCHUS, XUMHUYECKUE
. T https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJ1acChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHU I
43 ['eneTnyeckas CBsI3b MEXy KJIacCaMu bubmmoreka [JOK
HEOPraHUYECKUX COEAMHEHUI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHre U CUCTeMAaTH3aIHS 3HAHHA
- t https://m.edsoo.ru/00ad9cb2
KonTponsHas padora Ne3 o teme
50 "Oc 5 e K IZlcc €OpraHuYECKUX bubmorexa [IOK
HOBHBIE KJIaCCHl HEOpraHUY
. P https://m.edsoo.ru/00ad9ela
COCTMHECHUH
[TepBbic MONBITKY KiIacCcUPUKATUN
51 y €CKHUX JIEMEHTO 1(?[0 €eo bubmorexa HOK
XUMHUYECKHX AJIeMEHTOB. [loHsaTH
https://m.edsoo.ru/00ad9ffa
IpyHnax CXOJHBIX AIIEMEHTOB
Ilepuoauueckuii 3akoH U
57 n P bubmuorexa [JOK
epUOaNYECKasi CHCTeMa XUMHUYECKUX
pHOA https://m.edsoo.ru/00ada52¢
anemeHToB J[. . MeHneneera
bubmuorexa [JOK
53 IIepuoasl, rpynimsl, MOATPYIIIILI

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

>4 saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UeK
55 aToOMOB 3JieMeHTOB [leproauueckoit bubmorexa [TOK
https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. Menzaeneesa
XapakTepucTuka XuMHUYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKEHHIO B bubmmoreka [JOK
[Tepuonnueckoii cucreme /. W. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanueckoro 3aKoHa s
57 pa3BuTHs Hayku U npaktuku. J1. U. bubmmoreka [JOK
MenneneeB — y4E€HBIN, ME1aror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB bubmmoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Homast xuMieckas cBssb https://m.edsoo.ru/00adac34
60 KoBanenTHas noisipHas XuMHuecKas bubmmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenoJsisipHasi XUMUYeCKast bubmmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CTeneHE okuCICHSS https://m.edsoo.ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIBHBIC bubmmoreka [JOK
peakuuun https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN bubmorexa [TOK
https://m.edsoo.ru/00adb076
65 KonTponsHas padora Ned o teme bubmmoreka [JOK




«CTtpoeHne atoMa. XUMHUECKasi CBS3bY

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

66 PesepBHeIit ypok. O600IICHNE 1 1 bubmmoreka [JOK
cHCTeMaTH3aIus 3HaHUN https://m.edsoo.ru/00adb33c¢c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubmmoreka [JOK
cHCTeMaTH3aIus 3HaHUN https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0oO1eHne u | bubmmoreka [JOK
cHCTeMaTH3aIus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposabubie | IlpakTnueckue
n/n Bcero u3ydeHusi ~ o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
Ilepnoanueckuit 3aK0H.

1 Ilepuoauueckas cucrema | bubmmoreka [JOK
XUMUYECKUX 31eMeHTOB JI. M. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1 bubmmorexa OK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPHOJIOB

3 Krnaccudukarus 1 HOMEHKIaTypa 1 bubmmoreka [JOK
HEOPraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buibl xuMudeckol CBSI3U U THITBI 1 bubmmoreka [JOK
KPHUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast padota Nel mo teme

5 «IloBTOpEHUE U yrnyOnaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»

6 Knaccugukanus XumMmuaeckux 1 bubmmoreka [JOK
peaKkuuii Mo pa3aIuYHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHATHE O CKOPOCTH XUMUYECKOU

7 eaknuu. IToHsaTHE O TOMOT€HHEIX U 1 bubmiorexa LOK
P ' https://m.edsoo.ru/00adbe9a
reTePOreHHBIX PEAKIMIX
[ToHsTHE O XUMUYECKOM PAaBHOBECHUHU.

bubmuorexa [JOK
8 @akTOpsl, BIUAIOIINE HA CKOPOCTh 1

XUMUYECKON PEAKLUU U MOJI0KEHUE

https://m.edsoo.ru/00adc28¢c




XUMHUYCCKOTO PAaBHOBCCHUA

OKHCIINTEITEHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

? peakuuun https://m.edsoo.ru/00adcade
Teopust 3eKTPOIUTHIECKON
10 P P C Obe bubmuorexa [JOK
FIHCCOTIMATIH. LAUIBHBIC 1 C1a https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
1 " - bubmuorexa [JOK
OHHBIC YPABHCHHA PEaKItiH https://m.edsoo.ru/00add448
XUMHYECKHE CBOIICTBA KUCIIOT U
12 . . bubmmoreka [JOK
OCHOBAHIH B CBETE prHCTaBHeHHH https://m.edsoo.ru/00add5d8
00 AJIEKTPOIMTUICCKOM JUCCOITUAITTT
X €CKHE CBOMCTBA COJIEH B CBETE
13 HIMITHECR 06 bubmuorexa [JOK
MPEACTABICHHI O . https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUUECKOU TUCCOIHAIIUN
14 I . bubmuorexa [JOK
OHATHE O THAPOJIHMZE COMIEH https://m.edsoo.ru/00add9d4
15 O06001IeHne U CHCTeMATH3AIIHS bubmmoreka [JOK
3HAHUHI https://m.edsoo.ru/00addd12
ITpakTuueckast padora Ne 1.
16 lf N P X bubmuorexa [JOK
(T CITICHIE SKCHEpHMEHTAIN https://m.edsoo.ru/00addbfa
3agauy
KonTpoabHas padora Ne2 1o teme
17 5 P P « AL bubmuorexa [JOK
(CACRIPOTHATHHACCRAT AHCCOTHATIA. https://m.edsoo.ru/00addecO
XUMUYECKHE PEaKIUK B paCTBOPAX»
OO0111ast XapaKTepPUCTHKA TAJIOTEHOB.
13 X B If) pv HDHMEDE bubmuorexa [JOK
MMHHCCIHE CBONCTRA Ha Hp p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopoa. ComnsiHast KUCIIOTA, bu6mmoreka [JOK




XUMHUYECKHE CBOMCTBA, MOTYUYEHUE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[IpakTuueckas padota Ne 2 o Teme
20 «l?lo eHue cop STHOM KUCJIOTHI bubmorexa [TOK
JIY4E€HUE COJI
yi B . ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBONUCTBY»
Brruucnenus mo ypaBHEHUSIM
21 €CK eazp Wi, €CIIH OJIVH U3 bubmorexa [TOK
XUMHYECKHUX
peaKui, A https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
” OO01mas XxapaKTepUCTHUKA SJIEMEHTOB bubmmoreka [JOK
VIA-rpymribl https://m.edsoo.ru/00ade64a
ANITOTpOITHBIE MOTU(DHUKAIIIH CEPBI.
” HaxoxnaeHnue cepsl u €€ coeIMHEHNI bubmmoreka [JOK
B Npupoe. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoa0po1, CTPOCHHE, bubmmoreka [JOK
(buszHyuecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KUCIOTa
25 busnueck Ie) pnqecme CBOI;ICTBa bubmorexa [TOK
W3WYECKUC U XUM
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE peaKilu, JeKallre B
OCHOBE MPOMBIIIIEHHOTO criocoda
%6 MIOJIy4YEHUSI CEPHON KUCIIOTHI. bubmmoreka [JOK
XHUMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKPYKaIOLIEH Cpelibl COCTUHEHUSIMU
cepol
7 Brrancnenue MaccoBoit J0JIM BBIXO/1A bubmuorexa [JOK
MPOAYKTa PEAKLINU https://m.edsoo.ru/00adec8a
28 OO01mas xapaKTepUCTHUKA dJIEMEHTOB bubmmoreka [JOK




VA-rpynmnsl. A30T, pacipoCTpaHEHUE
B IIpupoJe, Gpu3ndeckue u
XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHak, ero puzndeckue u

29 . bubmmoreka [JOK
XUMUYECKHE CBOMCTBA, MOJTyYeHUE U
v https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[Ipaktuueckas padota Ne 3 o Teme

30 I?I P K. H3VHCHIE ero bubmuorexa [JOK

«ITonyuenue aMmmuaxa, u HUE er
N 7 i https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KHCTOTa, € PU3NIECKUE U bubmmoreka [JOK
XUMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KaU€CTBE MUHEPAIbHBIX

3 6 s % Koo P bubmuoreka [JOK

oOpeHuit. XumMu4
yA1oop . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
COCIMHEHUSIMU a30Ta
®docdop. Oxecua pocdopa u
3 o (%) P Ab q)q)p V) bubmuorexa [JOK
ocdopHas KucioTa, pusndeckue u
p . https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyYeHNE
Hcnons3oBanue pochaTo B
KaueCcTBE MUHEPATHHBIX YI0OPESHUH. bubmmoreka [JOK

34 .
3arps3HeHne IPUPOJIHON Cpebl https://m.edsoo.ru/00adfc20
docharamu
VYraepon, pacipocTpaHeHHUE B

35 P i poctp . ccKie bubmuorexa [JOK
npupo/jie, GU3NIecKue U XUMHIECKU

P P A https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcunpl yriaeposaa, ux Gu3ndecKue u bubmmoreka [JOK

XUMHYECKHUE CBOVCTBA.

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




DKOJIOTUYECKHE MTPOOIIEMBI,
CBsI3aHHbIE C OKcHuIoM yriaepoza (IV)

. bubmmoreka [JOK

37 YronbHas KHCIOTA 1 eE coin https://m.edsoo.ru/00ae006¢
[IpakTnueckas padbota Ne 4 o Teme
"[Tonyuenue yriekucioro rasa. bubmmoreka [JOK

38 KauecTBenHas peakuust Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHauanbHbIE IOHATUS 00
39 oprpaHqucxnx BElIECTBaX KakK O buomorexa LIOK
https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yTiiepo/ia
40 Kpemuuii u ero coenuHenus buomorexa LIOK
https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue

A1 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TEME bubmmoreka [JOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS
KontposbHas Ta Ne3 no teme

42 «];)aml;oe;m;e I})Iif/loeTZJJITISI U UX bubmmorexa OK

https://m.edsoo.ru/00aelel 8
COCTMHEHUS
OO01mas XxapakTepuCTUKa XUMUIECKIX
AJIEMEHTOB — METAJIOB.

13 Merannuueckasi CBsI3b U bubmuorexa [JOK
METAJIINYECKAs] KPUCTAIIINYECKAS https://m.edsoo.ru/00ael103e
pemérka. Pu3nUeCcKUe CBOMCTBA
METaJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUYECKUN psif buomorexa LIOK

HaIpsHKEHUH METaJUIOB

https://m.edsoo.ru/00ael 156




OOm1re cnocoObl MoTyYeHUs
MetauioB. CriaBel. BerduciaeHus no

45 CKHX DEAKILL bubmuorexa [JOK
YPABHCHIVIV XHMITIC PCAli, https://m.eds0o.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJIEPIKUT
npuMecu

46 n « METAILIOR bubmuoreka [JOK

OHATHE O KOpposHi o https://m.edsoo.ru/00ael278
bubmuorexa [JOK

47 Ilenourbie MeTaLis! https://m.edsoo.ru/00ael4b2

43 OKcubl ¥ THAPOKCUJIBI HATPUSI U bubmmoreka [JOK
KaJaus https://m.edsoo.ru/00ael4b2

49 [IlenoyHO3€MENbHBIE METAILIBI — bubmmoreka [JOK
KaJIBIIUA U Maraium https://m.edsoo.ru/00ael 58

50 B . bubmuorexa [JOK

KHCHILHE COCMMHCHIT KaTlbIHA https://m.edsoo.ru/00ael 58

51 O0001enne ¥ cucTEMaTH3AINS
3HAaHUU
JKécTKoCTh BOJBI U CITOCOORI €€ bubmuorexa [JOK

52
YCTpaHEHHUS https://m.edsoo.ru/00aecl1 886
IIpakTryeckas padora Ne 6 o Teme

53 "}IIZ" « P OB o8 bubmuorexa [JOK

eet OCTB"BOHH aeton https://m.edsoo.ru/00aelaed
YCTpaHEHHS
. bubmmoreka [JOK

>4 Amommimii https://m.edsoo.ru/00ael c64
AmboTepHbIE CBOHCTBA OKCHJIA U bu6mmoreka [JOK

55
TUIPOKCHIA https://m.edsoo.ru/00aelc64

Bbubmunoreka [IOK

56 Keneso 1

https://m.edsoo.ru/00ael1d86




Oxcupl, TUAPOKCHUIBI M COJIN JKele3a

bubmuorexa [JOK

37 (IT) u xenesa (III) https://m.edsoo.ru/00ae35¢e6
53 O06o00mIeHe U cucTeMaTH3aIUs
3HaHUU
[IpakTnueckas padora Ne 7. Pemienue
59 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TEME bubmmoreka [JOK
«BaxHeie MeTaJuibl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIU, €CIIU OJIUH U3
60 peareHToB JaH B U30BITKE WU bubmmoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael 750
MacCOBOM JI0JIM BBIXOJIa TIPOIyKTa
peakiumn
61 O06o00muIeHne U cucTeMaTH3aIUs
3HaHUH
KonTtponsHast padota Ne4 o teme
62 «BaxHenmume MeTalibl U UX
COCTMHEHUS
63 BemectBa u maTepuaisl B bubmmoreka [JOK
MMOBCEAHEBHOM KU3HH YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMUYECKOE 3arpsi3HEHNE bubmmoreka [JOK
OKpYKaroIlen Cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnn bu6mmoreka [JOK
AKOJIOTHYECKHX TIPOOIIeM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O0oO1meHne u bu6mmoreka [JOK
cUCTEeMaTU3als 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHeIit ypok. O600IICHNE 1 bubmmoreka [JOK




cuCTeEMaTu3alusg 3HaHUN

https://m.edsoo.ru/00adb33c¢

68 PesepBHblit ypok. O0oO1eHne u

cUCTeEMAaTU3aIusg 3HaHUN

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.I'., Cnankor C.A.,
AxrmmmonepHoe obmectBo «M3matenbcTBo «lIpocBerienne»
» Xumus, 9 kiacc/ 'abpuensu O.C., Octpoymos WU.I'., Cnankor C.A.,

AxrmmonepHoe obmectBo «M3matenbcTBo «lIpocBerienue»

METOJJNYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Epemun Xumus BBenenue B mpeMeT. METOAMYECKOE TTOCOOHe

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

http://festival. I september.ru/subjects/4/






