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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO OOIEro 0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MTPOTPpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, MIPEACTABICHHBIX
B ®I'OC OO0, a Takke Ha oOcHOBe denepaapHOll padodeil mporpaMMbl
BOCITUTAHHS U ¢ YUETOM KOHIICTIIIMH MIPENOJaBaHus YIeOHOT0 MpeaMeTa « XUMUs
B 00pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit denepaiuu.

[Iporpamma mo xXuMmuu HaéT TpEACTaBICHHE O LENAX, OOIed CTpaTeruut
oOy4yeHHUs, BOCHHUTAHUS M PA3BUTUA OOYYAIONIUXCS CpEACTBAaMU Y4EOHOTO
npeaMerTa, YCTaHABIIMBAECT 00s13aTeJIbHOE MPEIMETHOE coAepKaHue,
peaycMaTpuBaeT paclpeieeHue €ro Mo KiaccaM M CTPYKTYpHUpPOBaHHUE IO
pazienaM M TeMaM MpOrpaMMbl IO XUMHUHM, OINPEACISIET KOJWYECTBEHHBIE H
KaueCTBEHHEIC XapaKTEePUCTUKHU coep KaHusl, PEKOMEHIyEMY1O
MOCJIEOBATEIbHOCTh ~ M3YYEHHS XHMHHU C YYE€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4eOHOro  IpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluxcsi, OMNpeaessiIeT BO3MOXKHOCTH TIpeaMera IS
peanuzanuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHMs, a TaKkKe TPEOOBAHUM K
pe3yibpTataM 00yueHUs XMMUU Ha YPOBHE IIeJIeH U3yUeHUs IpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEILHON JIEATEILHOCTH OOYYalolmerocss 1Mo OCBOSHUIO
y4eOHOT'0 CO/IepKaHMUS.

3HaHUE XUMHHM CIY)KUT OCHOBOW sl (OPMUPOBAHUS MHUPOBO33PECHUS
oOydJaromerocsi, ero MpeACTaBICHUNH O MAaTEPHAIBHOM €IWHCTBE MHpPA, BAXKHYIO
pOJIb UTParOT (GopMHUpYEeMble XMUMHEH MPEJCTaBICHUS O B3aUMOIIPEBpAIEHUIX
SHEPIHUM U 00 DBOJIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEIICHHUS TI00abHBIX
npoOjieM YCTOWYMBOTO Pa3BUTHUSI YEIOBEUYECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUIIEBON 1 IKOJIOTHUYECKON 0€3011acCHOCTH, MPOOIJIEM 3IPaBOOXPAHEHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peanu3alldd  BO3MOXKHOCTEH  JJI1  CcaMOpa3BUTHUA U
dhopMUpOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00I1el U (PYHKITMOHATLHON I'PAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHPOBAHUE MBIILIICHUS M TBOPUYECKUX CIOCOOHOCTEH
0oOydJaromuxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOW y4eOHOW JesSTeIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B IPOPECCUOHAIBHON JIeATeIbHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBACT OCHOBBI
[EJTOCTHOTO B3TJIsiAa HAa €IMHCTBO IIPUPOJIBI U YEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4arOITUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTUUECKOE
oOpa3zoBaHuEe 00YUYaIOIINXCS.

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

Kypc xumMum Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOUTUMHCS CHCTEMBbI TEPBOHAYAJBHBIX IMOHATHH XWMHH, OCHOB
HEOPraHWYECKOW XMMHUM M HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUU
OPraHU4YEeCKON XHUMUH.

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

— aTOMHO--MOJICKYJISIPHOTO YYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

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

— Y4€HUS O CTPOCHUHU aTOMa U XMMUYECKOMN CBS3H;

— TpeACTaBICHUNM 00 DIJIEKTPOJUTHUECKON JUCCOIMAIIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HAa OCHOBE OAMIIMPUUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIFHO OT OJHOTO
YpPOBHS K JPYroMy, BBITIONHSSA (DYHKIIUM OOBSCHEHHS U TPOTHO3HPOBAHUS
CBOWCTB, CTPOCHHS W BO3MOKHOCTEH MPAKTUUYECKOIO0 MPUMEHEHHUS U TOJTyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHMHH  CIOCOOCTBYEeT  (POpPMHUpPOBAHHIO
MPEJCTABICHUS O XUMUYECKON COCTaBISIONIEH HAYyYHOU KapTUHBI MUpA B JIOTUKE
€€ CHCTEMHOW TMpHUPOABI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TMO3HaHMS B Hayke. M3ydeHuWe XUMHUM MPOUCXOIUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YUYEOHBIX TpeaMeToB: «OKpyX AUl MUY,
«buomorus. 5-7 knaccel» u «Du3uka. 7 Kiaace.

[Ipy wu3yyeHHH XUMHUHM TPOUCXOAWT (POpMHpPOBAHHE 3HAHWN OCHOB
XUMUYECKOM HAayKH KaK 00JIaCTH 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 TEOPETUICCKUX TOJIOKEHUH,
JIOCTYITHBIX O00OOIIEHN MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B



NpUOOIIEHNH K HayYHbIM METOJAaM I[IO3HAaHWS TIPU U3YYEHUH BEIECTB W
XUMHYECKUX peakinii, B GOpMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIbHON M y4eOHO-HCCIIEe0BATEIBCKON
JEeSTENbHOCTH, OCBOEHUU MpaBmil Oe3omacHOro oOpamieHusi ¢ BEHIeCTBaMU 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, (GOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

— obecrnieueHne yCIOBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YYaOIIMMUCS
OTbITAa Pa3HOOOPA3HOUN NEATENbHOCTH, TMO3HAHHMS M CaMOIIO3HAHUS, KIIFOUEBBIX
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, UCHOJIb3ysd 3HAHUS W ONBIT, MOJYYCHHbIC MPU H3YYCHUHU
XUMHH, TPUMEHSTh HMX TPHU PEIIeHWH MpoOJeM B TMOBCEIHEBHOW XHU3HU U
TPYJIOBOM NESITEIbHOCTH;

— (¢opMupoBaHue y OOyYalolIMXCS TYMaHHCTUYECKHX OTHOLICHUH,
NOHUMAHHUS TEHHOCTH XHUMHYECKHUX 3HAaHUHA [ BBIPAOOTKH 3KOJIOTHYECKH
11eJIeCO00pa3HOro TMOBEJAEHUsI B OBITY M TPYIOBOM JEATETbHOCTH B IEJAX
COXpPAaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH IPUPOTHON CPEIbl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHUS OOIIEYENIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpouis M HAMPaBIEHHOCTH JajbHEHIIETro
oOyJeHusl.

OOmiee 4YMCIO YacoB, OTBEACHHBIX /I HW3YYEHUS XUMHH 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. XMMHSI B CUCTEME HayK.
Tena u BemecrBa. PuU3NYECKHE CBOWCTBA BELIECTB. ATpPETraTHOE COCTOSHHUE
BemiecTB. [loHsATHE O MeTOomaxX MO3HAHWA B XUMHUU. YHCThIE BEUIECTBA U CMECH.
CriocoObl pa3ziesnieHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE 3JIeMEHTbl. CHUMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BELIECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHUE.

Xumuueckast ¢opMyna. BalleHTHOCTh aTOMOB XHMMHUYECKHX DJEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHAas Macca.
OTHOCUTENBHAA MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOrO 3JIEMEHTa B
COEIMHEHUMU.

KonunuectBo BemecTBa. Monb. MonsipHas macca. B3anmMocBsi3p KOJIUYECTBA,
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 oOpalieHusi ¢ J1abopaToOpHBIM 00OPY/IOBAaHUEM, U3YUYECHHUE M OIHMCAHHE
(bu3MYeCKMX CBOMCTB O00pa3lOB HEOPTAaHMYECKHX BEIIECTB, HAOJIIOACHHUE
¢busnuecknx (TUIaBiIeHHE BOCKA, TasHUE JIbJa, pAacTUpAaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUsS BOJAbI) U XUMHYECKHX (FOpPEHHE CBEYHU, MPOKAIMBAHUE
MEHOM MPOBOJIOKH, B3aUMOCIHCTBUE MeJla C KUCJIOTOM) sSiBIeHUMN, HaOI0IeHne U
ONMCAaHWE MPU3HAKOB MPOTEKAHUS XMMUUYECKHX peaklMil (pasfiokeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIIOTHI C XJIOPHUAOM Oapus, pa3joKeHUEe THIPOKCUIA
menu (II) mpu HarpeBanuu, B3auMoAeicTBHE Kemeza ¢ pacTBopoM cosr Menu (11),
U3y4YEeHHE CIOCOOOB pa3/iefieHus CMEceil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBIMIApUBAHUE, TUCTUIUIIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA IMOBAPEHHOM
ColiM, HaOJIOJEHWE W  ONUCAaHWE  pe3yIbTaTOB  NPOBEIEHUS  OIIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHUE MOJEIEH MOJIEKYI
(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 KHUCIOpoJia B J1abopaTopuu W MPOMBIIUICHHOCTH. Kpyropopot
KHCIIopoJia B mpupoze. O30H — aJutoTporHas MOIU(PUKAIUS KUCIOPOa.

TennoBoit 3P hHeKT XUMUYECKOW peakIuh, TePMOXUMHUYECKHE YypaBHEHUS,
9K30- W DHJOTEPMHUYECKUE peakluu. TOIIMBO: yrojib M MeETaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOTr0 3¢ (deKTa, pa3pylieHrue 030HOBOTO CJIOS.

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

MonsipHbiii 00BEM ra3oB. Pacy€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 MpHpoJi€ U B KU3HU yesioBeka. KpyroBopoT BoAbl B MPHUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccuduxanus neoprannmdeckux coenuHeHuit. Oxcuabl. Kiaccuduxanus
OKCHUJIOB:  cosieoOpasyromniue (OCHOBHBIC, KHCJOTHBIC, aM{(OTEepHbIE) U
HecosneoOpasyomue. HomeHknatypa oOKcuaoB. 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 kuciaor. dusndeckue u
XUMHYECKHE CBOMCTBa KHMCIOT. Psjg aktuBHoctm MetamnoB H. H. bekerosa.
[Tony4yeHnue KUCIOT.

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

I'eneTnyeckas CBs3b MEXKY KIaCCaMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEACICHUE COJIepKaHUs KUCIOPOoia B BO3AYyXe, MOJyYCHHUE,
coObupaHue, paclio3HaBaHUE U W3yYCHHE CBOMCTB KHCIOPOJa, HAOIIOJEHUE
B3aMMOJICMCTBUSI BEIIECTB C KHUCIOPOJAOM U YCIOBHS BO3HMKHOBEHUS U
npeKpaiieHuss 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), HaOIOAeHHE 00pa3Il0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHHE OCOOEHHOCTEW pacTBOPEHMs BEIIECTB C
Pa3IMYHON  PACTBOPUMOCTBHIO, MPUTOTOBJICHHE PACTBOPOB C OMPEIACIEHHOU
MacCOBOM J10JIeld paCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJIbI C METalIaMU
(HaTpyeM ®  KalublKeM) (BO3MOXHO  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 HEeWTpalIu3aluu, MOJIy4YeHUE HEePaCTBOPUMBIX
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
ieMeHToB JI. . MengeaeeBa. CtpoeHue aTomMoB. XMMHYECKAsA CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKK KiIacCH(UKAIIMK XUMHUYECKUX dJeMeHTOB. [loHsiTHe o0
IPYIIax CXOJHBIX DJIEMEHTOB (IIEJTOYHBIE U IIEIOYHO3EMEIbHBIE METaJlIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT aM(pOTEPHBIC OKCHIBI
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 TOPSAKOBOTO HOMEpa, HOMEPOB IEpUOJa 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 cucrteme 1. 1. Mennaeneena.

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

3nauenue I[lepuoanueckoro 3akoHa u [leproanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB [JI1 pa3BUTHA Hayku W mnpaktuku. JI. M. MenneneeB — yd€Hbld U
rpak JaHUH.

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

Crenenb  okuciieHusi.  OKHUCIUTENIbHO--BOCCTAHOBUTENIBHBIE  PEAKIUU.
IIpornieccrl OKMCIeHUsI U BOCCTAHOBJIEHUS. OKUCIUTEIN 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  PEaKIUM
(ropeHue, peakiyu pa3aoKeHHs, COSTUHEHUS ).

Mescnpeomemmnbwie cea3u



Peanm3arusi MeXmnpeaMETHBIX CBA3€H MpU HM3YYCHHH XHMHH B 8 Kiacce
OCYIIIECTBIISIETCSI 4Yepe3 HCIIOJIb30BAaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
TIOHATHH, TaK W TOHSITHH, SBISIOIINXCS CHCTEMHBIMH ISl OTACIBHBIX TIPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO--HAYYHBIC MTOHITHSI: HAYYHBIH (akKT, TUIIOTE3a, TeOpus,
3aKOH, aHalu3, CHUHTe3, KiIaccudukamus, TMepUOJUIHOCTh, HAOIIO/ICHNUE,
AKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJICITh, SIBIICHHUE.

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

buonorus: dorocunres, 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 HM3MCHEHHH 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 KPUCTAJITMYECKHUX
pEIETOK, 3aBUCUMOCTh CBOIMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKH U
BUIa XUMHYECKON CBSI3H.

Krnaccudukaius 1 HOMEHKIATypa HEOPraHUYECKHX BEHIECTB. XUMHYCCKHE
CBOWMCTBA BEIIECTB, OTHOCSIIMXCS K pPAa3IMYHBIM KJAcCaM HEOPTaHMYECKUX
COCTMHEHHI, TCHETUYECKas CBS3h 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 KaTaiau3aTopa). DK30- U dHAOTEPMHUUECKHUE PEAKINH, TEPMOXUMHICCKHE
YpaBHEHHUSI.

[TonsaTe 0o ckopocTH XuUMHUYecKoW peakmuu. [loHsATHE 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakmusiX. [IoOHATHE O TOMOTEHHBIX M T'e€TepOTeHHBIX
peakusax. [lonsrue o karanuse. [lonsTHe 0 XUMUYecKoM paBHoBecHu. DaKTOPHI,
BIMSIOIIAE Ha CKOPOCTh XUMHYECKOW PEAKIMH W TOJOKEHHE XUMHUYECKOTO
paBHOBECHHI.

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



OKUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKIMiA € 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 peakiiui 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 BO3JEHCTBUS 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 BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3joKeHUs, COSAUHEHUsI), pacliO3HABaHHE HEOPTaHMYECKUX
BEIIECTB C TIOMOIIbI0 KAYECTBEHHBIX pEaKIMil HAa  HMOHBI, pEIICHUE
AKCIIEPUMEHTAIbHBIX 3a/a4.

HemeTaabl 1 X cOeTMHEHUS

OO6mass xapakTepucTHka TanoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue W (HU3NUECKUe CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHUYECKHE CBOHCTBA Ha TMpUMEpPE  XJopa
(B3amMoOJIeMCTBUE ¢ MeETaJIaMH, HEMETajulaMH, IIeJoYaMu). XJIOPOBOIOPOI.
CongHass KUCIIOTa, XMMHUYECKHE CBOWCTBa, IMOJIy4YeHHUE, NMpUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOpOJa Ha OpPraHU3M uYeJIOBeKa. BakHeHine XJIOpUIbl U HX
HaXO0XJIEHUE B MPUPOJIE.

O6mas xapaktepucTuka sneMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereHn okuciieHus. CTtpoeHne M (Pu3MYecKue CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJa U CEPhl. AJUIOTPOITHBIE MOIU(UKAIIMKM KUCIOpOa
U cepbl. XuMuueckue cBoicTBa cepbl. CepoBoaopona, CTpoeHue, U3NYECKUe U
XUMHUYECKHE CBOMCTBA. OKCUIBI CEpPbl KaK MPEICTABUTEM KHUCJIOTHBIX OKCHJIOB.
CepHas kuciora, (U3MUECKHe W XHUMHYECKHE CBOMcTBa (00IIME Kak
mpeACTaBUTENs Kiacca KHCJIOT M crernuduyueckue). XHUMHUYECKHE peaKIluu,
JeXKaIue B OCHOBE IPOMBIINIJICHHOTO CIoco0a TMOMyYeHUs CEepPHON KHUCIIOTHI.
[Tpumenenue cepHoit KUcIoThl. CoM CEpHOIM KUCIOThI, KAYECTBEHHAS PEAKLIUS Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEAMHEHHN B mpupoje. XUMHUYECKOEe
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 OKHUCIEHHs. 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 peakiius 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 dochopHas kuciora, pu3MIecKue ¥ XUMUIECKHIE CBOMCTRA,
nonydyenue. Ucnonb3zoBanue ¢hochaTroB B kKauecTBe MUHEPATBHBIX YAOOPEHHIA.

O6mas xapakrepuctuka smeMeHToB [V A-rpynmnbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTEMEHHU  OKHUCICHUS.  YIJIepoja,  aUIOTPOIHBIE
Monu(UKALMK, pPACHpPOCTpPaHEHHE B MpuUponae, (PU3MYecKue U XUMHYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupojie. OKCUabl yriieponaa, ux
bu3nueckue W XUMUYECKHE CBOMCTBAa, JEHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJIyYeHUE W TPUMEHEHHUE. DKOJOTHYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rnobanbHOrO TOTEIJIEHUS KIMMaTa, MNapHUKOBBIN
b dexT. YronbHas Kuciaotra u €€ coiu, ux (GU3NIECKUe U XMMHUYECKUE CBOMCTBA,
nojiyueHue u TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

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

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, IOJIyYCHHE U
npuMmeHenne. CoenMHEHHUsT 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 TIPOTEKAHUS, OIBITHI, OTpakaroue (GU3NIECKUEe M XUMHUUYECKHE CBOMCTBA
raJloreHOB M WX COCAMHEHUH (BO3MOXKHO WCIIOJIb30BAHUE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpHAOB (TAJIOTCHUIOB), O3HAKOMJIEHHE C
oOpasmamMu  ceppl HU €€ coeAUHEHMSIMHU  (BO3MOXXHO  HCITOJIb30BaHUE
BUJIeOMaTepraoB), HaOMOICHUE TpoIlecca OOyTIIMBaHUS caxapa Mo JAeHCTBHEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOTHI, H3YyYCHUE XHUMHUYECKUX CBOWCTB
paz0aBICHHON CEPHOM KHUCIIOTHI, TPOBEJACHUE KaYeCTBEHHON peakiy Ha CyIbhar-
MOH W HaONIOZIeHWe Mpu3Haka e€ MPOTEeKaHMs, O3HAKOMIICHHE C (U3UYECKUMU
cBoiicTBamMHu azora, ¢ochopa W HUX COSAUMHEHUU (BO3MOXKHO HCIIOJIH30BAHUE
BUJIEOMAaTepraioB), oOpa3aMu a30THBIX U (GochOpHBIX YI0OpEeHUH, MOoydeHue,
coObupaHue, paclio3HaBaHWE MW M3Y4YCHHUE CBOMCTB aMMMaKa, MPOBEJICHUE
KaueCTBEHHBIX PeaKlMii Ha MOH aMMOHMS U ¢GochaT-uoOH U U3YyUYeHHE TPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MEIbIO
(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 M3Y4YeHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJACHNE KAaYeCTBEHHBIX PEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHbBl U M3YYECHHE TMPU3HAKOB UX TMPOTEKaHUS, O3HAKOMJICHHE C
NPOAYKIIUEH CHUJIMKATHOW TPOMBIIUICHHOCTH, PEUICHUE JKCIEPUMEHTAIbHBIX
3aj1a4 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. MeTauinmdeckasi CBSI3b U
METAUIMYECKasi ~ KPUCTAUIMYECKAss  pemeETKa.  DIEKTPOXUMHUYECKUUA  psll
HaIpsDKEHUH MeTauioB. OU3nyeckue U XMMHUUYECKUEe CBOMCTBA MeTailioB. O01ue
crocoObl ToyueHuss MeTauioB. [loHATHE O KOppO3UM METAIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CruiaBwl (CTalb, YYT'yH, AIOPATIOMUHUH,
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 XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kaiaus). OKCUIbI U



TUAPOKCUABI HaTpus W Kanus. lIpuMeHeHHWe IIEeNOYHBIX METANIOB U HX
COEeIMHEHUN.

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

AnroMuHUiA: nonoxeHue B llepuonnueckoi cucreMe XMMUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpoeHHE artoma, HaxoxjaeHue B npupone. duszmueckue u
XUMHYECKUE CBOMCTBA almtoMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCHIIA
ATFOMHUHMUSL.

XKeneso: nmonoxenue B [leproanueckoil cucteMe XUMUYECKUX AJIEMEHTOB /I.
N. MeHneneeBa, CTpOE€HHE aTOMa, HAaXOXAeHUWE B mpupoae. Puznueckue u
XUMHYECKUE CBOMCTBA xkeine3a. OKCuIbl, TuApOoKCcH bl U comu xxenesa (II) u xenesza
(ITT), ux coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMi METaJJIOB M CIUIaBOB, HX (DU3UYECKUMHU
CBOMCTBaMHM, M3Yy4YEHUE  PE3YJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS 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: MAarHWs, KaJbLMs, AJIIOMUHUS, LIMHKA, JKeje3a
(IT) u xene3a (I11), meau (1), HabmroaeHNE W OMKMCaHWE MIPOIIECCOB OKPAITUBAHUS
IUIAMEH HMOHAMHM HATpus, Kaiuus M Kajublus (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHUAJIOB), HCCe0BaHNE aM(OTEPHBIX CBOMCTB IMAPOKCHUIA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 Teme «Bakneinmmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKIIAA Cpeaa

BemectBa u maTepuanbl B IOBCEIHEBHOW KU3HHM YeJoBeKa. be3omacHoe
MCIIOJIb30BaHMUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momoib mpu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSX.

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

Xumuueckuii IKCnepumMenm:

U3ydeHre o0pa3lloB MaTepUaoB (CTEKIJIO, CIIaBbl METAJIOB, MOJUMEPHBIE
MaTepuabl).

Mescnpeomemmnoie ceazu



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

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

®dwuszuka: Martepus, aToM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHI,
M30TONBI, PaJMOAKTUBHOCTH, MOJICKYJa, JJIEKTPUYECCKUHA 3apsiji, MPOBOIHUKH,
TIOJYTIPOBOJHUKHY, AWDJICKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TENo, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITYECKAsT
peméTka, CIuiaBbl, (U3MUYECKHUE BEIWYUHBI, CIAMHHUIBI U3MEPEHHs, KOCMUYECKOe
POCTPAHCTBO, TUTAHETHI, 3BE311b1, COJTHIIE.

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

['eorpadus: armocdepa, ruapocdepa, MUHEpAIbl, TOPHBIC TOPOIHI,
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 TMpaBUJaMHU W HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMAIIM3AIIUU 00 YyUaIOIINXCS.

JImdHOCTHBIE ~ pe3yNbTaThl  OTPAXalOT  TOTOBHOCTH  OOYyYalOIIUXCS
PYKOBOJICTBOBATBhCSI CHCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTALMA U
paciIpeHue onbiTa JesTeIbHOCTH 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 HHGpOpMAaIHeil o
NEPEIOBbIX JOCTIXKEHUSIX 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 KOMMETEHTHOCTHU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM W JIPYyrux  BHIAX
JEeSTENBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM MAESTENbHOCTU MPHU
BBIMIOJTHEHUU Y4E€OHBIX, TIO3HABATENBHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX POEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHHIO
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 peaKiluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHM U COCTaBISAIOIIHE
OCHOBY [IJIi TOHUMaHUSI CYIIHOCTH HAYYHOM KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHs MPUPOJBI, B3aMMOCBI3SIX YEJIOBEKa C
NPUPOJHON CPeoi, 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 YHUCIE
HaBBIKOB CaMOCTOSITEJIbHON paboThl € y4eOHBIMH TEKCTaMHU, CIPaBOYHOMN



JUTEpPaTypor, JOCTYITHBIMU TEXHUYECKUMU CPEACTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTUH;

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

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHUE I[IEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM 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) Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPAKTHYECKOMY U3YUYCHHUIO PO ECCUil U TpyJla pa3IudHOro poja,
YBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJOBOM IEATEIHLHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHHS NPEJAMETHBIX 3HAHMK IO XUMHUH, OCO3HAHHBIM BBIOOP
WHUBUIYaTbHON TPACKTOPUH MPOIOJDKCHUS 00pa30BaHUs C YUETOM JIMUHOCTHBIX
MHTEPECOB 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
KWU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHMS, TOHMMaHWE [IEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3NYIECKOMY M TICHXHYECKOMY 3J0POBBIO, OCO3HAHWE IICHHOCTH COOJIIOJICHUS
npaBuiI 0€30MIaCHOTO MOBEACHUS MPU pabOTe C BENIECTBAMH, a TAK)KE B CUTYaITUsX,
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  DKOJOTHMYECKOW  KYJIbTYpBl, OCO3HAHHS TJIO0AJBRHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M IMyTed WX PEelIeHHs] TMOCPEICTBOM METOJ0B XHMUH,
9KOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBbHOM,
KOMMYHUKATUBHON U COLIMATILHOU MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTanpenMETHBIX pe3yJIbTATOB BBIACIAIOT 3HAUYUMBIE IS
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 3HAHMHU W3 3THX MPEIMETOB (GOPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



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

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUS

Ba3oBble JJoruyeckue JelicTBUA:

YMEHMSI HUCIOJb30BAaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS TP OCBOCHUHU
3HAHUHN: PAaCKPBIBATh CMBICI XMMHUYECKHX TMOHATHUN (BBIICIATH WX XapaKTEPHBIC
MpU3HAKH, YCTaHABJIMBATH B3aUMOCBA3b C APYTMMHU TOHATUSIMH), UCIOJIB30BAaTh
MOHATHUS JJIsI O0BSICHEHUS OTIEIBHBIX (DAKTOB U SIBJICHU, BEHIOUPATh OCHOBAHUS U
KpUTEPUU IS KiIacCU(PUKAIMM XUMHYECKUX BEIIECTB U XUMHUUYECKUX PpEeaKIui,
yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCyX ICHUs (MHIYKTUBHBIC, JICTYKTHUBHBIC, 110 aHAJIOTHN),
JIeaTh BBEIBOJIBI M 3aKJIIOUCHUS

yMEHHE TPUMEHATh B TIpoIllecce TO3HAHUS TOHATHS (TIPEJAMETHBIE W
MeTarpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIC TPEICTABICHUS —
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 MCIIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHMS, a Takke B KadeCcTBE OCHOBBI i1 (POPMHUpPOBaHMSI THIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKa3bIBAEMbBIX CYXKICHUN;

npuoOpeTeHne OIbITa IO TUIAHUPOBAHUIO, OPraHU3AIMUd W TPOBEJICHUIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEeHHE HaOIwoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, (OpMYIUPOBATH O0OOIICHUS 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, MOTyYaeMyl0 U3 pa3HbIX HCTOUHHKOB
(HaydHO-TIOMYJISIpHAS ~ JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUsS, CIPaBOYHBIE
nocobusi, pecypchl MHTepHETa), KPUTUYECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;



YMEHHE MPUMEHSITh Pa3IUYHBIE METOABl M 3alpOChl MPU MOHUCKE W OTOOpE
MHPOPMAIIMK ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMWMBIX [JIsl BBITIOJTHCHHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPENeIEHHOTO THITA, TPUOOPETCHHUE OTBITA B
o0NacTi WCMONB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBIIAJICHHE KYJIbTYpPOU aKTUBHOTO MCIIOJI30BaHMUS PA3IMYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITETTFHO BBIOMPATh ONTHUMAIBHYIO (hOopMy MpeacTaBiIeHus] HHOOPMALIUN U
WITIOCTPUPOBATh pEIIaeMble 3aJayd HECIOXHBIMH CXEMaMH, JuarpaMmMmamu,
npyruMu popMamu rpaduKu U ©X KOMOUHALIMSIMU;

YMEHHE WCIONb30BaTh U AaHAIW3UPOBaTh B IMpollecce Yy4eOHOU W
MCCIIEJIOBATEIBCKON NEATEIHHOCTH HH(DOPMAIMIO O BIMSHHUH MPOMBIILICHHOCTH,
CEJIbCKOTO XO3s1CTBa W TPAHCIIOPTa HA COCTOSHHUE OKPYIKAIOIIeH MPUpPOIHON
CpE/IB.

KomMMyHnKaTHBHBIE YHHBEPCATbHbIE YUeOHbIE TeiiCTBHUSL:

YMEHHS 3a/1aBaTh BOMNPOCHI (B XOJa€ Iuaiiora W (MIM) ITUCKYCCHH) TIO
CYIIECTBY  OOCyKIaemMol  TeMbl, (QOpPMYIUPOBATH CBOM  TPEIJIOKCHHUS
OTHOCHTEIFHO BBITIOJTHEHUS TPEII0KCHHOH 3a1a4u;

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

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

PeryasiTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIE AeiiCTBHA:

YMEHHE CaMOCTOSITEIPHO OIPEACNATh IENH JeATSIBHOCTH, IIAaHHPOBATh,
OCYIIECTBIIATh, KOHTPOJHUPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Hanbosee d3(hPpeKTUBHBIE CITOCOOBI pelieHUs YIeOHBIX U
MO3HABATEIBHBIX 3a7a4, CaMOCTOSTETbHO COCTABJIATh WJIH KOPPEKTHPOBATH
NPE/UIOKCHHBI  aNTOpUTM JCHCTBHIA TPH BBITIOJHEHUH 3aJaHUi C  y4ETOM
TIOJTy4YeHHs] HOBBIX 3HAHWUH 00 HM3ydaeMbIX OOBEKTaX — BEIISCTBAX M PEAKIIHX,
OILIEHWBATh COOTBETCTBUE IMOJYYEHHOTO pe3yibTaTa 3asBICHHOW IEIH, YMEHHUE
MCTIOJIh30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPe/IaraeMble B YCIIOBUH 3a/IaHUN.

NPEIMETHBIE PE3YJIbTATbBI

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



nedcTBHUM, crenuduyueckue I8 TOPEeAMETHOM 00sacTH  «XHUMHS», BHJIBI
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 00YUAIOIMNXCS YMECHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XMUMHUUYECKMX TMOHSATHI: aTOM, MOJEKYIa,
XUMUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh
(oHOpOIHAST M HEOHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBas JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCAMHEHNHU, MOJIIPHBINA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHUIATEIHLHOCTh, CTEIEHb
OKHCJICHUS, XMMHYECKas peakius, KiacCUuPpUKamus peakiuil: peakiuu
COCJIMHECHUSA, PEAKLUMH PA3JIOKECHUS, PEAKUUH 3aMEUICHUS, pPEeaKIuu
oOMeHa, 2K30- U PHJIOTEPMUUECKUE PEaKIIuu, TeTUIOBOM d(pdeKT peakiumu,
SIPO aToMa, JJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAJUYC
aToMa, XMMHYECKasl CBsI3b, MOJIAPHAs W HEMOJApHAs KOBAJEHTHAs CBS3b,
MOHHAs CBSI3b, MOH, KaTHMOH, aHMOH, PacTBOP, MAaccoBas JOJsl BEIIESCTBA
(TpolieHTHas! KOHIIEHTPAIIHS ) B PACTBOPE;

e WWUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TIOHATHH W
MPUMEHSITH 3TH MOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPALCHHUIA;

¢ ICTIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JJIsI COCTABJICHHUS (pOPMYJT BEIIECTB
Y YpaBHEHUN XMMHUYECKUX PEaKIIU;

e OTIPEJICTISATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHHSX,
CTENIEHb  OKHCJIEHHMsS  JJIEMEHTOB B  OMHApHBIX  COCJMHEHUSAX,
MPUHAJIC)KHOCTh BEIIECTB K OMNPEACTIEHHOMY KJIAcCy COEIWHEHUU MO
dbopmynaM, BHUJ XUMHYECKOW CBs3M (KOBaJEHTHAas W HOHHAas) B
HEOPraHWYECKUX COCIMHEHUSIX;

epackpeiBaTh cmbich [lepumommueckoro 3akoHa JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IOHMMAHHME TMEPUOJAMYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT MX MoJiokeHUsi B Ilepuoanueckoi cucreme,
3aKOHOB COXpPAHEHMSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHa ABOTaApO;

¢ ONMKUCHIBATh M XapakTepu3oBaTh TaOnMMuHyro ¢opmy Ilepuonuueckoit
CUCTEMBbl XUMHMYECKMX OJJIEMEHTOB: pa3inyaTh T[IOHITUSA «TJIaBHAA
noarpynna (A-rpymnma)» u «mnodounas noarpynmna (b-rpymnma)», mansie u
OOJIbIIIE TIEPHOJIbI, COOTHOCUTh OOO3HAUCHMs, KOTOphIE HMEIOTCA B
tabmune «llepuognueckass cucTteMa XuMudeckux diemeHtoB [[. .
MenpeneeBay € YHCIOBBIMU XapAaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij slipa, 00IIee YUCIIO dJIEKTPOHOB
U pacrpeieieHle UX M0 JIEKTPOHHBIM CJI0SIM);

e KJIACCU(UIIUPOBATh XUMHUYECKHUE DJIEMEHTBhI, HEOpraHWYEeCKHUEe BEIIECTBa,
XUMHYECKUE peaKkiuu (10 YUCIY W COCTaBY YYACTBYIOUIUX B peaKIuu
BEIIECTB, MO TEIJIOBOMY 3 (PeKTy);

e XapaKTEepPHU30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBAa BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXkAasi ONMUCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINIA;

« IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpaIEHUNA B
Pa3TUYHBIX YCIOBUSX;

¢ BBIYUCIISITh OTHOCUTENBbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOrO0 JJIEeMEHTa MO (opMylie COeIUHEHUS,
MacCOBYIO JIOJIF0 BEHIECTBA B PACTBOpPE, TMPOBOJIUTH PaCUYEThl IO
YPaBHEHUIO XUMUYECKOHN peaKIny;

e IPUMEHATH OCHOBHBIE OIEPAIlMU MBICIUTENLHON JAESTENIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OOO0OIIeHHe, CHCTeMaTHU3aluio, KiacCu(pUKauio,
BBISIBJICHUE MPUYMHHO--CJIEICTBEHHBIX CBSI3€W — JJI U3Y4YEeHHUS] CBOWCTB
BEIIECTB W XUMUYECKHX pPEaKlUi, eCTEeCTBEHHO-HAYYHbIE METOIbI
NO3HaHUsI — HaOo/IeHne, H3MEpPEHUE, MOJEIUPOBAHUE, JKCIEPUMEHT
(peasbHBIN U MBICIICHHBIN );

e CIIEJIOBATh MPaBUJIaM TOJIb30BAHUSI XUMHUECKOUW MOCYI0N U J1ab0paTOPHBIM
o0opyZOBaHMEM, a TaKXe TNpaBWwiIaM OOpalleHus C BeEllecTBaMH B
COOTBETCTBHUM C MHCTPYKUMSIMHU TIO BBIMOJHEHUIO JaOOPATOPHBIX
XUMHYECKUX OMBITOB IO TMOJIYyYEHUIO U COOMpPAaHMIO Ta3000pa3HbIX
BellecTB (BOAOpOJNAa M KHUCIOpOAA), MPUTOTOBIEHUIO PACTBOPOB C
omnpeeI€HHOM MacCOBOM J10J1€l pacTBOPEHHOTO BEIECTBA, TUIAHUPOBATH
U TIPOBOAUTH XMMHYECKUE HKCIIEPUMEHTHI MO0 PACIIO3HABAHUIO PACTBOPOB
IeJI0Ye W KUCIOT C TMOMOIIBI0 MHIUKATOPOB (JTakMmyc, deHondTanens,
METWJIOPaHX U JIpyTHue).

K xonity oOyueHus B 9 kij1acce nmpeIMeTHbIE Pe3yJIbTaThl HA 6230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e PACKpbhIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX TMOHATUN: XUMHYECKUN
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE 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), KpUCTaJUIM4YecKas peIéTka, KOPpO3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHUMHYECKOW peakluuu, MPEeAeabHO JIOMyCTUMas
koHueHTpauus [IJIK Bemectna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TIOHATHH W
MPUMEHSITH 3TH MOHATHS MPU ONKMCAHUM BEIIECTB U UX MPEBPALICHHUI;

¢ ICTIOJI30BaTh XUMHUUYECKYI0 CUMBOJIUKY JJIsI COCTABJICHHUS (pOPMYJT BEIIECTB
Y YpaBHEHUN XMMHUYECKUX PEaKIU;

* OMPEICIIATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JMYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCy COCIMHEHUH Mo (opMmyiaMm, BHA XUMUUYECKOUH
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;

epackpeiBaTh cmbich Ilepuommueckoro 3axkona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHUE: ONHUCHIBATH W XapAKTEPU30BaTh
tabauyHyo Gopmy Ilepuoandeckoil CHCTEMBbI XUMHUYECKHUX JJIEMEHTOB:
pasnmuuaTh TOHSATHS «TJIaBHas moarpymnma (A-rpynma)y U «moOodHas
noarpynna (b-rpymnma)», Manble W OONbIIME TEPHOJBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOPhIE MMEIOTCS B TEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHHUSI  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj snapa, oOIee 4YHUCI0 JJIEKTPOHOB U
pacripefieieHue HX 10 DSJICKTPOHHBIM CJ0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M HX COCIUHEHUU B
npeaenax MajiblX NMEePUOJ0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB,;

e KJTaCCU(PUITUPOBATh XMUMHUYECKHE JJIEMEHTHI, HEOpraHWYeCKHEe BEIIeCTBa,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBY y4YacTBYIOIIUX B peaKIuu
BEIECTB, MO TEIJIOBOMY 3(PdheKTy, 1Mo M3MEHEHUIO CTETICHEH OKUCIICHHS
XUMHUYECKUX DJIEMECHTOB);

e XapaKTepHu30BaTh (OIMHUCHIBATh) OOIME W CHEIUPUIECKHE XUMHYCCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEHIECTB, IMOJATBEPXKAasi OIKHCAHUE
IpuUMepamMu MOJIEKYJSPHBIX M HMOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIHIA;

e COCTaBJIATh YPaBHEHUS JIEKTPOIUTUUECKON TUCCOIMAIINHI KUCIIOT, IIeJI0UeH
U COJICH, TIOJTHBIE M COKpAIIEHHBIC YPAaBHEHHUS peaKIuii HOHHOTO OOMeEHa,



YpaBHEHUS] peaKklMii, MOATBEPKAAIOIINX CYIIECTBOBAHHUE TIE€HETHYECKOU
CBSI3M MEXJy BEIIECTBAMU PA3TUUYHbBIX KIJIACCOB;

e PACKpbIBaTh  CYIIHOCTh  OKHCJIHTEIIbHO-BOCCTAHOBUTENBHBIX  pPEAKIU
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTr0 OallaHCca ATUX PeaKInii;

* IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT HUX CTpPOECHUS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpAIICHU B pPa3IHMUHbBIX
YCIIOBUSAX;

¢ BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO0 JJIEeMEHTa MO (QopMylie COEIUHEHUS,
MAacCOBYIO JIOJIF0 BEIIECTBA B pPACTBOpPE, TMPOBOJAUTH PACUYETHI TIO
YPaBHEHUIO XUMUYECKOMN peaKIny;

e COOJTIOATHh TIPABWJIA TIOJIB30BAHUS XMMHUYECKON MOCYION M TaO0paTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuia oOpalieHuss ¢ BeleCTBaMHU B
COOTBETCTBHUM C HMHCTPYKUMSIMHU TIO BBIMOJHEHUIO JAOOPATOPHBIX
XUMHYECKUX OIBITOB IO TMOJIYyYEHUIO U COOMPAaHMIO Ta3000pa3HbIX
BEIIECTB (aAMMHUaKa U YTIEKHUCIIOTO Ta3a);

* IPOBOJIUTH PEAKIUH, MOATBEPKIAIONINE KAYECTBEHHBIN COCTaB pa3IUYHBIX
BEIIECTB: PACMO3HABaTh OMBITHBIM MYTEM XJIOPUA-, OPOMHI-, HOIUMI-,
kapOoHat-, ¢ocdar-, cwIMKaT-, Cyibhar-, THIPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOLIUME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

e IPUMEHATH OCHOBHBIE OIEPAIlMU MBICIUTENLHON JAESTENIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHCTeMAaTHU3aliio,  BbISBICHUE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — ISl M3Y4YEeHHs] CBOMCTB BEIECTB U
XUMHYECKUX PEAKIUH, eCTeCTBEHHO-HAayYHbIE METO/Abl TO3HAHUS —
HaOJII0IeHne, U3MEpPEHUE, MOJEIMPOBAHHUE, DKCIIEPUMEHT (peaslbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecTBo yacon OcHOBHBIE BH/bI
DJIeKTPOHHbIE AeSITeJIbHOCTH
HaumeHoBaHue
(undposbie) 00y4alIUXCs C Y4eTOM
Ne n/m pa3fieyioB U TeEM KoHTpoJbHbIE IIpakTHYeckue . .
Bcero o0pa3oBaTe/ibHbIE | HamNpaBJeHUi padouei
NporpamMmbl padoThbI padoThbI
pecypchl NPorpamMmbl
BOCIIHUTAHUS
Paznean 1. IlepBonavyanbHble XUMHYECKHE TIOHATHS
Buptyanbnas skckypcus
XuMHs — BakHas pTy . P
6 «Bennuaiimmne
00JacTb
bubmmoreka [JOK JOCTHKEHUS
€CTECTBO3HAHUS U .
1.1 . 5 2 https://m.edsoo.ru/ COBPEMEHHOM XUMHH.
MPaKTUYECKOU
7141837c VYpox-koHpepeHuus
NEeSITENHLHOCTH
«Benukue nmeHa B
YeJoBeKa
OpraHUKe»
B bubmuorexa [JOK
elIecTBa U
1.2 15 1 https://m.edsoo.ru/
XUMUYECKUE PeaKuu
7141837¢
Hroro no pazgeny 20

Pa3nen 2. Baxkneiilme npeacTaBuTeId HEOPT

AHUYECKHUX BEeIIEeCTB

2.1

Bosnyx. Kucnopoa.

ITonsarue 00 oxkcugax

bubmuorexa [JOK
https://m.edsoo.ru/
7141837¢

Buptyanbnas skckypcus
«Muoroobpaszue
OpPraHMYECKUX BEIIECTB)»
YPOK-nIpakTUKyM
«IIlapocrepxkHeBbIe




MOJIENIA OPTaHUYECKUX
COEIMHEHUI

Bonopon.Ilonstue o

bubmuoreka [JOK

2.2 COTAX 1 CO 8 https://m.edsoo.ru/
KHCJIOTaX U COJISIX
7141837¢
3amura IpoeKkToB
«VIHTENNEKT - KapThl
Bona. PactBopsr. bubmmoreka [JOK CHETIMeCKAs © p3
TCHEeTUYECKas CBSI3b
2.3 [Tonsitre 06 5 https://m.edsoo.ru/ . scca
MEX]Ty KJaccaMu
OCHOBAHUSIX 7141837¢ Y
OpPraHHYECKUX
COCJIMHEHUI»
OcCHOBHBIE KJIACChI bubmmoreka [JOK
Yac obmenus «Pa3rosop
2.4 HEOPraHMYECKUX 11 https://m.edsoo.ru/
. 0 MPaBUJIHLHOM TTUTAHHUI)
COCIMHEHU M 7141837¢
Hroro no pazgeny 30

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

Xumuuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakmumn

[Tepuonnueckuii
3aKOH U
ITepnognueckas

bubmuorexa [JOK

VYpox-koHpepeHuus
«Opranuyeckas XuMusi B

3.1 CHUCTeMa XMMUYECKUX 7 https://m.edsoo.ru/7
JKU3HH YEJIOBEKa»
anemenToB . U. f41837c¢
Menjene-ena.
Crpoenue aToma
10 XHUMUYECKask CBS3b. g bubmuorexa [JOK

OKHUCIINTEIIBLHO-

https://m.edsoo.ru/7




BOCCTaHOBUTEJIbHBIE f41837¢c
peakuuu
bubmuoreka [JOK
Wtoro no pazneny 15 https://m.edsoo.ru/7
f41837¢
bubmuorexa [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7
f41837¢
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9 KUIIACC

KoaunuecTBO 4acoB

OcHOBHBIE BH/BI

DJIEeKTPOHHbIE
HaumenoBanue AeATEeJIbHOCTH
Ne MNpakruu | (uudpoBbIe)
pa3iesioB U TeM KonTpoabHbie 00y4aIIUXCs C Y4eTOM
n/n Bcero eCKHe o0pa3oBaTe/IbHbIE ~ .
NMpOrpaMmblI paboThbI HaTnpaBJIeHUii padoueii
padoThbI PeECypChI
NporpaMmbl BOCIIUTAHUSA
Pa3nes 1. BemecTBo U XMMH4YeCKHe peakKuMu
[ToBTOpEHME M
P . bubmmoreka [JOK BupryanbHas skcKypeus
yrayOneHne 3HaHUIA _
1.1 5 1 https://m.edsoo.ru/7f41a6 «Benuuaifime 10CTHXEHUS
OCHOBHBIX Pa3/IeJioB .
36 COBPEMEHHOU XUMHH.
Kypca 8 Kiacca
OcHoOBHbIE bubmmoreka [JOK v o
OK-KOH(EepEHITUs
1.2 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/7f41a6 p petn
. «CocCTaBBeIIECTBY
XUMUYECKUX PEeaAKIUi 36
DNEeKTPOTUTHYECKAs
ccop . bubmuorexa [JOK
JIVCCOITHAITHS.
1.3 8 1 1 https://m.edsoo.ru/7f41a6 Ypok-npakTuKym
XUMUYECKUE PEaKLIK B 16
pacTBopax -
Hroro no pazneny 17
Paznen 2. HemeTaunibl U UX COeIMHEHUSA
OO01mmas XxapakTepucTuKa BupTryanpHas 3kcKypcus
ec P 5 : eHTO bubmuorexa [JOK Bp 4 P
XUMHYECKUX JIEMEHTOB «B Mupe mpocThIx
2.1 4 1 https://m.edsoo.ru/7f41a6 betip
VIIA-rpynmsl. 16 BEIIECTB)
I"anorensl T VYpox-koHpepeHuus




«Mertaiuisl UX pPOJIb B
KU3HU YEJIOBEKa»
YPOK-nIpakTUKyM

OOm1ast xapakTepuCTUKA
XUMHNYCCKHUX IJICMCHTOB

bubmuoreka [JOK

2.2 VIA-rpyrmsi. Cepa u eé 6 I31t6tps://m.edsoo.ru/7f4la6 VY poK-IIpakTUKyM
COCTMHEHUS
OOmast xapakTepuUCTHUKA
XUMHUYECKUX IIEMEHTOB bubmmoreka [JOK
2.3 VA-rpymmsl. A30T, 7 https://m.edsoo.ru/7f41a6
docdop u ux 36
COCTMHEHUS
OOm1ast xapakTepuCTUKA
XUMHUYECKUX IIEMEHTOB bubmmoreka [JOK
2.4 IVA-rpynmsl. Yraepon 8 https://m.edsoo.ru/7f41a6
Y KPEMHHI 1 UX 36
COCTMHEHUS
Hroro no pazgeny 20
Paznen 3. Merasujibl U MX COeIMHEHUS
3amura IpoeKkToB
O6imte croficTBa bubmmoreka [JOK «VIHTENNeKT - KapThl
3.1 2 https://m.edsoo.ru/7f41a6 B3aHMOCBSI3b
Metaiion 36 OpraHMYECKUX U
HEOPraHMYECKHUX BEIICCTB)
Baxwueiimme metamisl U bromiorexa LOK
3.2 8 https://m.edsoo.ru/7f41a6

nX COCIMHCHUA

36




Hroro no pazneny

10

Pasnen 4. Xumus u okpysamomas cpeaa

BemectBa u matepuaibl

bubmuorexa [JOK

Ypok-nedatsl «3amura
OKpYKaroIlEen Cpelibl OT
BPEIHOTO BO3JICUCTBHUS
BEILIECTBY

4.1 3 https://m.edsoo.ru/7f41a63
B KHM3HH YeJIOBEKa VYpox-koHpepeHuus
6 «Oprannueckasi XMMHs B
KHU3HU YEJIOBEKa»

Hroro no pazgeny 3
bubmuorexa [JOK

PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
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IHOYPOYHOE IINTIAHUPOBAHHUE

8 KITIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpouabnbie | Ilpakrnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

1 [Ipenmer xumuu. Postb XMMUM B )KU3HU 1 0 0 bu6mmoreka [JOK

yesoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
0 0 bubmmoreka [JOK

2 IToustTe 0 MeTOJaX MO3HAHUS B XUMHUU 1 hitps://m.edsoo.ru/f0d227¢

[Tpaktuyeckas padora Ne 1 «IIpaBuna paGoTs BuGmiorexa LOK
MOITMOTEK

3 B J1abopaTopuu ¥ MPUEMBI 0OpaIEeHHs C 1 0 0 hitps://m.edsoo.ru/f0d23de
71a00paTOPHBIM 000PYIOBAHUEM T ‘

4 UYucrele BemecTa U cmecH. CrocoObl 1 0 0 bu6mmoreka [JOK
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26¢ca
[IpakTnueckas padora Ne 2 «Pa3nenenue BuGmiorexa LOK

. . 0 0 MOITMOTEK
1

5 CMGC;:I/I (Ha mpuMepe OUNCTKU MOBAPEHHOM https://m.edsoo.ru/f0d28c8
COJIN)»

0 0 bubmuoreka [JOK
1

6 ATOMEL H MOJICKYTEI https://m.edsoo.ru/ff0d2a6¢

7 XUMUYECKUE AMEMEHThI. 3HAKU (CUMBOJIBI) 1 0 0 bubmmoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

0 0 bubmuorexa [JOK
1

8 Hpoctsie 1 clIOMKHBIC BEMECTBA https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [JOK

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 0 0 i

https://m.edsoo.ru/ff0d2d50




3aKOH MNOCTOSHCTBA COCTAaBa BEIECTB.

10 X eckas opmyrna. BaleHTHOCTh aTOMOB bubmmorexa OK
UMUYECK .
PMY. https://m.edsoo.ru/ff0d2eae
XUMUYECKUX DJIEMEHTOB

1 OTHocCuTeNBHAsI aTOMHAsI Macca. bubmmoreka [JOK
OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10711 XUMHUYECKOTO dJIEMEHTa B bubmuorexa [JOK
COCAUHEHUU https://m.edsoo.ru/ff0d350c

13 KonuuecTo Bemiecta. Mosib. MosisipHas bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230

14 du3nyecKknue 1 XUMUUECKHE SBICHUS. bubmuoreka [JOK
XuMHUYECKast peaKuus https://m.edsoo.ru/ff0d37fa
[IpusHaku 1 ycnoBUs MPOTEKAHUSI XUMHUUECKHUX bubmmoreka [JOK

15 .
peakuuu https://m.edsoo.ru/ff0d3al6

16 3aKoH COXpaHEHHUs MacChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88

17 Berancienus konmaecTBa, Macchbl BEIIECTBA 110 bubmuoreka [JOK
YPaBHEHUSM XUMUYECKUX pEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukanusa xuMudeckux peaxknui

18 (coe (1; Usl, pa3I0KCHUS 3a£e eHUS bubmorexa HOK

WHEHUS, , ,
4 p B https://m.edsoo.ru/ff0d3f34
oOMeHa)

19 M. B. JIoMOHOCOB — y4€HBIM-3HIUKIIONEIUCT. bubmmoreka [JOK
O0o001IeHne U CUCTeMAaTH3aIHS 3HAHHIA https://m.edsoo.ru/ff0d40c4
KonTtponeHas padota Nel mo Teme «BemiectBa bu6mmoreka [JOK

20
A XUMHAYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bosayx — cMmech razos. CoctaB Bo3ayxa.

yx X bubmuorexa [JOK
21 Kucnopon — anemMeHT 1 IpocToe BEHeCTBO.

O30H

https://m.edsoo.ru/ff0d448e




duznueckre 1 XUMUYECKUE CBOIICTBA

bubmuorexa [JOK

22 KHUCTI0poa (PEeaKIK OKHUCIEHUS], TOPEHHE). hitps://m.edsoo.ru/ff0d4614
IMousarue 06 oxcumax
Cr1ocoObl MOMYYEHHS KUCIOPOa B

” 5 i HI;OHCTH bubmuorexa [JOK
J1abOPATOPHH H IPOMBIIILIC ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHue kucnopoaa
TenmoBoii 3¢ PeKkT XUMUISCKON PeaKIUH,

24 080 5 peaxtl bubmuoreka [JOK
MOHATHE O TEPMOXUMHUIECKOM YPaBHEHUH, hitps-//m. edsoo.ru/ 04790
9K30- ¥ SHJIOTEPMHUIECCKIX PEAKIIHIX

)5 TormuBo (HedTh, Yroab U MeTaH). 3arps3HeHHe bubmmoreka [JOK
BO3/IyXa, CIIOCOOBI €ro MpeI0TBpPAIeHUS https://m.edsoo.ru/ff0d4c4a
IIpakTryeckas padora Ne 3 o Teme

26 I?I . OupaHHe KHCIopoaa bubmorexa HOK
«lomyrenne u COUHp H1oposa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE ero CBOUCTBY

7 Bosioposi — »iieMeHT 1 MpoCTO€E BEIIECTRBO. bubmuoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0

)3 duznyeckne 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 I1 KHCIIOTaX U COJIIX bubmorexa [IOK

OHATHE O . . https://m.edsoo.ru/ff0d50d2

30 C OBI ITOJIYYEHHS BOIOPOIa B JIaA00OpaTOPUHU bubmorexa [IOK

TOCODBI TOIYH HOPOAL patop https:/m.edsoo.ru/f0d4ddo
IIpakTryeckas padora Ne 4 o Teme
31 «3 eu 12061/1 aHue BOI0Opoaa bubmorexa HOK
onyHerm . p AOPOZa, https://m.edsoo.ru/ff0d4f42
W3YYCHHE ero CBOUCTBY
Bbubmunoreka [IOK
32 MonsipHblii 00bEM Ta30B. 3aK0H ABOTAIPO nomHoTeka 1l

https://m.edsoo.ru/ff0d542¢




Brrancienus 00bEMa, KOJIMUECTBA BEIIECTBA

bubmuorexa [JOK

33 rasa 1o €ro U3B€CTHOMY KOJIMYECTBY BEII[ECTBA
. Y ¥ BEl https://m.edsoo.ru/ff0d55a0
i 00bEMY
Brrunciaenust 00bEMOB ra30B 10 YPaBHEHUIO
34 ea a OCHOBE 3aK0OHa 00 éyp BIX Bubmrorexa IIOK
KIIUU H HOBE 3aKOH HEMH
peardi . https://m.edsoo0.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnueckue €CKIE CBOMCTBA BOILI Bubmrorexa IIOK
U3UUYECKUE U XUMUYECKUE CBOUCT
A https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 Cocras ocHoBanuil. [lousarue 00 nHIMKATOPAX
A p https://m.edsoo.ru/ff0d59e2
Boxa kxak pactBopurens. HacemieHHbIe B
37 eHac ep e pac 0 MaccoBas nois Bubmrorexa IIOK
HEHACBIILEHHBI TBODBL.
B p p A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PacTBOpE
IIpakTuueckas padora Ne 5 mo Teme
38 «3 OTOBIIE pe aCTBOPOB C OIIPEAEIEHHO Bubmrorexa IIOK
UTOTOBJICHU TBOPOB C OI
P o o P p pedl https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBAY
39 KonTponsHas padora Ne2 o reme «Kucmopoj. bubmmoreka [JOK
Boaopona. Bona» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiIacCU(UKAIINS, bubmmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
TlonmyueHne U XUMHUYECKHE CBOVMCTBA
A1 i b bubmuorexa [JOK
KHCJIOTHBIX, OCHOBHBIX ¥ aM(pOTEPHBIX
P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cocTas, Ki1accudukarms, bubmuoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonyueHue u XuMHU4YECKHE CBOMCTBA bubmmoreka [JOK

OCHOBaHUN

https://m.edsoo.ru/ff0d67ca




KucnoTsl: cocraB, knaccudukaus, bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenune €CKHE CBOICTBA KUCIIOT bubmmorexa OK
JTy4eHHE U XUMHYECKHE CBOWCTBA KU
¥ https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CriocoObl bubmmoreka [JOK
MOJIy4YECHHS, XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTnueckas padora Ne 6. Pemenue
AKCIEPUMEHTAJIBHBIX 3374 110 TEME bu6mmoreka [JOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7¢c
COCIIMHEHUIN»
43 ['eneTnyeckast CBsI3b MEXy KJIacCaMu bubmmoreka [JOK
HEOPraHUYECKUX COEANHEHHI https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O0o001IeHre U CHCTeMAaTHU3aINs 3HAHUIA
- t https://m.edsoo.ru/00ad9cb2
50 KonTtponsHast padota Ne3 mo teme "OcHOBHBIE bubmmoreka [JOK
KJIACChl HEOPraHUYECKUX COCTMHEHU " https://m.edsoo.ru/00ad9ela
[TepBbie MONBITKU KIacCU(UKAIIUN
51 P 1(?[ . bubmuorexa [JOK
XUMUYECKUX 3JIeMEHTOB. [loHsTHE O Tpynmnax
pynt https://m.edsoo.ru/00ad9ffa
CXOJTHBIX AJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuognueckas
52 f eMa ec a71e ep oB JI. 1 bubmorexa HOK
cucTeMa XuMudeckux 3neMmentos /. U.
https://m.edsoo.ru/00adas52c
MenneneeBa
53 I bubmuorexa [JOK
€pHO/Ibl, TPYIIIBI, TOATPYIIIHI
PHOZEL, TPYT APy https://m.edsoo.ru/00adas52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX SIZIED. bubmmoreka [JOK
H3oTtomns https://m.edsoo.ru/00ada342
55 CtpoeHue AIeKTPOHHBIX 000JI0YeK aTOMOB bubmmoreka [JOK

aneMeHToB [lepuonuueckoil cucremst /1. U.

https://m.edsoo.ru/00ada6bc




Meupeneena

XapakTepucTuka XUMHYECKOTO AJIEMEHTa 10

bubmuorexa [JOK

I1 7| .
56 ero nosoxeHuto B [lepuonnueckoii cucreme /] hitps://m.edsoo.rw/00adag24
H. MenneneeBa
3nauenue [leproanueckoro 3aKoHa s
57 a3BUTHS Hayku U npaktuku. /1. 1. Menenees bubmmorexa OK
p L YK P IR A https://m.edsoo.ru/00ada96e
— Y4€HBIH, earor U rpakKJIaHuH
58 DNEeKTPOOTPUIIATEIEHOCTh ATOMOB bubmmoreka [JOK
XUMHWUECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 4!
OHHAA XMUMHUHcckas CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTHas moiasapHast XUMHUYECKas CBSI3b bubmorexa [IOK
P https://m.edsoo.ru/00adaab8
61 KoBanenTHas HerongpHass XUMHUYECKas CBA3b bubmiorexa LOK
p https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 C
TCTCHB OKACIICHUA https://m.edsoo.ru/00adae28
63 OKHUCIUTEIHLHO-BOCCTAHOBUTEILHBIE PEAKIIUH bubmiorexa LIOK
peaxi https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIN bubmorexa [IOK
https://m.edsoo.ru/00adb076
65 KonTtponsHast padota Ne4 mo teme «CtpoeHue bu6mmoreka [JOK
aToMa. XUMHUYECKas CBA3L) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0oO1eHne u bubmmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c¢
67 PezepHblit ypok. O0oO1meHne u bu6mmoreka [JOK

cUCTeEMAaTHU3alusg 3HaHUN

https://m.edsoo.ru/00ad9cb2




68

PesepBHeIit ypok. O600IICHNE 1
cUCTEeMaTU3alrs 3HAHUI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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9 KUIIACC

KoaunuecTBO 4acos

N DJIEeKTPOHHbIE
°
u/n Tema ypoka B Konrpoububie | IIpakTnyeckue uugposbie
r
cero paboThl paboThl o0pa3oBaTe/IbHbIE
pecypcsl
[Tepuonnueckuii 3akoH. [lepuoanueckas Bu6 110K
nonuoTexa
1 cucTemMa XuMudeckux 3memeHToB /. 1. 1 0 0
M https://m.edsoo.ru/00adb59e
eHJiesieeBa
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB Eubs OK
. nonuoTexa
2 XMUMHMUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 0 0 1
ps://m.edsoo.ru/00a
https://m.ed /00adb6b6
[IEpPHOJIOB
3 Krnaccudukarus 1 HOMEHKIIaTypa | 0 0 bubmmoreka [JOK
HEOPraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMHU4ECKOI CBSA3U M THIIEI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padota Nel mo treme
5 «IloBTOpEHUE U yrinyOaeHue 3HaHUI 1 1 0
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kjacca»
6 Krnaccudukarust XUMHYECKHX peaknuii o 1 0 0 bubmmorexa [LIOK
PAa3JIUYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHATHE O CKOPOCTH XMMUYECKON PEAKIIUH. Eu6 LIOK
nonuoTexa
7 IToHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 0 0
https://m.edsoo.ru/00adbe9a
peaxkuusax
[ToHsTHE O XUMUYECKOM PAaBHOBECHUHU. Bu6 OK
nonuoTexa
8 @DakKTOpBI, BIUAIOIIME HA CKOPOCTh 1 0 0 1

XUMHYECKOM PCaKIUU U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHUYECKOTO PAaBHOBCCHUA

IIPUMEHEHHE

9 0 ca bubmuorexa [JOK
KHCIUTEIbHO-BOCCTAHOBUTEIHHBIE PEAKIIMHI
peaKt https://m.edsoo.ru/00adcade
10 Teopus >MEKTPOUTUUECKON TUCCOITHAIUH. bubmmoreka [JOK
CunbHBIC U CITa0BIC AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
1 o & VDhaBHE caIi bubmuorexa [JOK
HHBI BHEHUS peaKIui
yp peak https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUHU B
12 CBETE MPEACTABICHHI 00 3IEKTPO JeCKOU bubmorexa HOK
BETE II TaBJICHUH JIEKTPOJIUTH
pea p https://m.edsoo.ru/00add5d8
JIACCOIHAIIAH
XHWMHUYECKHUE CBOMCTBA COJIEH B CBETE
13 4 06 . bubmmoreka [JOK
MPEACTABICHUN 00 AJIEKTPOIUTUYCCKOM
pedl p https://m.edsoo.ru/00add8b2
JIACCOIHAIIAH
14 ITo €eo 0JIU3€ COJIEH bubmmorexa HOK
HSTHE O THAPOIIN JeH
o https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15 O00011IeHNE ¥ CUCTEMAaTH3aIIUsl 3HAHUH
m 1 https://m.edsoo.ru/00addd12
16 IIpaxTnueckas padora Ne 1. «Pemenue bubmmoreka [JOK
JKCIIEPUMEHTAJIBHBIX 3a/1a9) https://m.edsoo.ru/00addbfa
KonTpoinbHas padora Ne2 mo teme
17 «9 ep 0 . ecKa ccolua bubmorexa [TOK
JIEKTPOJIUTHYECKAS IHU Hanus.
p A tan https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIINH B PACTBOPAX)
OO01as XxapakTeprUCTUKA TAIOTCHOB. bubmmoreka [JOK
18 .
XuMHYeCKre CBOKMCTBA Ha MPUMeEpe XJIopa https://m.edsoo.ru/00addfe2
Xaoposogopoa. CoJistHast KUCIIOTA,
P P . bubmmoreka [JOK
19 XUMHUUYECKHE CBOMCTBA, NOJIyYEHUE,

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




[IpakTnueckas padora Ne 2 o Teme

bubmuorexa [JOK

20 «TonyyeHune COJITHON KHUCIOTHI, U3yYEHUE €€
. yi » 1Y https://m.edsoo.ru/00ade348
CBOMCTB»
Boruucnenust mo ypaBHEHUSIM XUMHYECKUX
21 €aKkIui, eciiu o " 3 pEareHToB JaH B bubmmorexa HOK
KIIMH, €CJIM OJUH 1
PEaKTIHH, A P A https://m.edsoo.ru/00ade488
H30BITKE
OO0mas xapakTepucTruka 31eMeHTOB VIA- bubmmoreka [JOK
22
CPYIIIbI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOU(DUKAIIUN CEPBI.
23 Haxo : €HHe ce (beé coe HHGI:{I/Iﬁ B bubmorexa [TOK
XOXKICHH Bl U
A p vﬂ https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOMCTBA CEPhI
CepoBojiopo, cTpoeHue, (PU3NIecKue u bubmmoreka [JOK
24 .
XUMHWYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
’5 Oxcunpl cepbl. CepHast KUCIIOTa, (PU3UYECKHE bubmmoreka [JOK
1 XMMHYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKLIUH, JIEXKAIIUE B OCHOBE
%6 MIPOMBIIIJIEHHOTO CrI0CcO0a MOJIydeHUs CEpHON bubmmoreka [JOK
KUCIOThL. XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaloIEl Cpelibl COCTMHEHUSIMU CEPBI
7 Brrancnenue MaccoBoit J0JIM BBIXO/1a bubmuorexa [JOK
MPOAYKTa PEAKLINU https://m.edsoo.ru/00adec8a
OO01mas XxapakTepucTUKa AIEMEHTOB V A-
73 Ap P AHEHIC ot bubmuorexa [JOK
rpynmnsl. A30T, paclipoCTpaHEHUE B PU
pyn » pactipoctp . PHPOJIE, https://m.edsoo.ru/00adeea6
(bus3nyuecKkrue u XMUMUYECKUE CBOMCTBA
29 AmMHaK, ero Gpusndeckne 1 XuMUIecKre bu6mmoreka [JOK
CBOMCTBA, NTOJIY4CHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTnueckas padora Ne 3 o Teme bu6mmoreka [JOK

«HonyquHe aMMHakKka, U3ydCHue €ro

https://m.edsoo.ru/00adf180




CBOWCTBY

A30THas KHCTIOTa, €€ PU3NIecKue u

bubmuorexa [JOK

31
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH aMMOHUS
0 B KQU€CTBE MUHEPAIbHBIX yI0OpEHUI. bubmmoreka [JOK
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHUSIMHU a30Ta
dochop. Okcun dpocdopa (V) u pochopuas
33 KHCJIOTA, PU3MUYECKHEe U XUMUYECKHE bubmmorexa HOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4E€HUE
Hcnons3oBanue GpochaToB B KayecTBe
34 MUHEPAIBHBIX YI00OpeHnii. 3arpsi3HeHne buGnnorexa LIOK
P N YAODP - >arp https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenpl hocdaramu
35 VYrnepos, pacupocTpaHeHUE B IPUPO/IE, bu6mmoreka [JOK
buznUecKre U XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriaeposaa, ux Gu3ndecKue u
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHIECKHE bubmuorexa [JOK
po0JIeMBl, CBSI3aHHBIE C OKCUIOM yIIepo/ia https://m.edsoo.ru/00adfebe
(Iv)
37 VYroapHas KucioTa u €€ cosu bubmmorexa HOK
https://m.edsoo.ru/00ae006¢
IIpakTnueckas padota Ne 4 o Teme
38 "IlonydeHne yriekucioro rasa bubmmorexa OK
. o ' . https://m.edsoo.ru/00ae027¢
KauectBenHnas peakiusi Ha KapOOHAT-UOH
39 [TepBoHauaNBHBIC IOHATHS 00 OPraHUIECKUX bubmmoreka [JOK
BEIIECTBAX KaK O COCIMHEHUSX yTIilepoia https://m.edsoo.ru/00ae054¢
. bubmmoreka [JOK
40 Kpemuuii u ero coenHeHus &

https://m.edsoo.ru/00ae080a




[IpakTnueckas padora Ne 5. Pemenue

bubmuorexa [JOK

41 AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
P . s https://m.edso0.ru/00ac0bf2
«BaxHueime HeMeTauTbl U UX COSTUHCHUS

4 KonTtponsHast padota Ne3 mo teme bubmmoreka [JOK
«BaxHeine HeMeTaIbl U UX COCTMHEHUSD) https://m.edsoo.ru/00ae0el8
OO01mmas XxapakTepUCTUKa XUMUIECKHIX

13 3JIEMEHTOB — METaJUI0B. MeTamnnueckas bubmmoreka [JOK
CBSI3b U METAININYECKask KPUCTAIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. Gu3nuecKue CBONCTBA METAIOB
XUMHUUYECKHE CBOMCTBA METAJJIOB.

44 5 N . bubmuorexa [JOK

JIEKTPOXUMHUYECKHUIN PsiJ HANIPSHKCHUH
P P p https://m.edsoo.ru/00ael 156
METaJJIOB
OO6mue criocoObl OMYICHHSI METAJLIOB.

45 CrninaBel. Beruncnenus o ypaBHEHUSIM bubmmoreka [JOK
XUMUYECKUX PEAKLUN, €CIIU OJIUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJIEPKUT MPUMECH

46 I bubmuorexa [JOK

OHATHE O KOPPO3UH METAJIIIOB
pp https://m.edsoo.ru/00ael1278
bubmuorexa [JOK

47 €JI0YHBIC METaJLTBI
I https://m.edsoo.ru/00ae14b2

48 0 oKC 4 ar bubmuorexa [JOK

KCHUIbI M THAPOKCHUIBI HATPHUS U KA
s P A p https://m.edsoo.ru/00ae14b2

49 [[lenoyHO3eMeNBHBIE METAIUIBI — KAJBLIUHA U bubmmoreka [JOK
MarHum https://m.edsoo.ru/00aelSe8

50 BaskHeHILIe Coelie . bubmuorexa [JOK

QXKHEUIITN WHEHUS KaJIbIIA
A t https://m.edsoo.ru/00aelSe8
51 OO6o01IeHe U cuCTeMaTH3alus 3HAaHU I




bubmuorexa [JOK

52 JKECTKOCTE BOJBI M CIIOCOOLI €€ yCTpaHEHUS
A yerp https://m.edsoo.ru/00ael1 886
53 IIpakTnueckas padorta Ne 6 o Teme bubmmoreka [JOK
"YKécTtkoCcTh BOABI M METOJIBI €€ ycTpaHeHus" https://m.edsoo.ru/00aeclael
bubmuorexa [JOK
54 ATroMuHAN
https://m.edsoo.ru/00ael c64
55 AmdoTepHBIE CBOMCTBA OKCHIA OKCUA bubmmorexa OK
M(}OTEpHBIE CBOMCTBA OKCUIA U TUIPOKCH
p A AP A https://m.edsoo.ru/00ael c64
Bbubmunoreka [IOK
56 Keneso 1
https://m.edsoo.ru/00ael1d86
57 Oxcunpl, Tuapokcusl 1 conu xenesa (1) u bubmmoreka [JOK
xenesa (I1T) https://m.edsoo.ru/00ae35¢6
58 O0001enne U cucTeMaTU3alys 3HaHUH
IIpakTryeckas padora Ne 7. Pemienue
59 P enTa P 184 110 TeMe bubmuorexa [JOK
SKCIIEPUMEHTATIbHBIX Y I10 TEM
P . A https://m.edsoo.ru/00ae3de8
«Baxxnennne MeTaisl ¥ UX COSTUHEHUI
Boruucnenust mo ypaBHEHUSIM XUMHYECKUX
€aKIMi, eClIM OJJMH U3 pearcHTOB JaH B
60 P Sbrrie colte P cc bubmuorexa [JOK
N30BITKE WU SKUT IIPUMECH.
sep . p https://m.edsoo.ru/00ael1750
BrraucieHust MacCoOBOI IOJIM BRIXOJA
MPOAYKTA pEaKIu
61 O0001enne U cucTeMaTU3alys 3HaHUH
2 KonTtponsHast padota Ne4 o reme
«Baxxuenime MeTaJUIbl U UX COEIUHEHUSD)
63 BemectBa u maTepualibl B TOBCEHEBHOM bubmuorexa [JOK

JKHM3HH 4YCJIOBCKA

https://m.edsoo.ru/00ae3f50




64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIIEH 1 bubmmoreka [JOK
cpelbl https://m.edsoo.ru/00ae4270
65 Ponb XxumMuu B perieHnu 3K0JI0rM4ecKuxX 1 bubmmoreka [JOK
npobiem https://m.eds00.ru/00ae4270
66 PezepBHblit ypok. O0oO1eHne u 1 bu6mmoreka [JOK
cUCTEeMaTH3allus 3HaHU N https://m.edsoo.ru/00ae0d0a
67 PezepHblit ypok. O0oO1eHne u 1 bubmmoreka [JOK
cUCTEeMaTH3allus 3HaHU N https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O0o01eHne u 1 bu6mmoreka [JOK
cUCTeMaTH3allus 3HaHU N https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

» Xumus, 8 kinacc/ Kysuernora H.E., Tutoa U.M., I'apa H.H., Akninonepnoe
obmectBo «M3naTenscTBO «IIpocrenienue»
» Xumus, 9 kinacc/ ,Kysnenosa H.E., Tutopa .M., I'apa H.H. AkninonepHoe
obmectBo «M3aaTenscTBO «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
-Metonnoanepxka. Bomoroackas 061acTb. XuMusl.
(https://vk.com/chemistry vologda)
-Metoauueckasi MOMOIIb YUUTENTIO XUMUU
(https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-khimii/)
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETHU
UHTEPHET
bu6mnoreka IHOK:
https://lesson.academy-content.myschool.edu.ru/04/11
http://school-collection.edu.ru - ExuHas koymekius nudpoBbIX 00pa3oBaTEIbHBIX
pecypcoB
Sdamgia.ru — OGpa3oBaTeIbHBIN MOPTAJ IS MOJTOTOBKU K 9K3aMEHAM:
https://sdamgia.ru/
https://soc-ege.sdamgia.ru
https://neznaika.pro
http://www.alleng.ru/ - DnexrpoHHas OUOIUOTEKA YICOHOM JIUTEPATYPHI
http://chemistry-chemists.com/Libraries. — DnekTpoHHass OMOIMOTEKA IO XHUMUHU,
busuke.
http://windows.edu/ru - «kEquHoe okHO JocCTyIa K oOpa3oBaTEbHBIM pecypcam»
(6ecrutaTHas ANEKTpOHHAs OUOIMOTEKA)
http://www.chem.msu.su/rus/elibrary/ - DOnekTpoHHass OuOIMOTEKAa YYEOHBIX
MaTepHayioB MO XUMHUH
http://www.nehudlit.ru/books/subcat352.html
OoubmoTexka. X uMus
«DenepanbHbIi HHCTUTYT MEIarorudeckKux u3MepeHuin» - http://www.fipi.ru
«DenepalibHbI  IEHTp HMHGOPMAIIMOHHBIX  00pa30BaTENbHBIX PECYPCOBY -
http://fcior.edu.ru
https://proshkolu.info —«3OnekTpoHHOE EPUOAUIECKOE U3TAHHUE)
college.ru - pazaen "OTKPBITOro KOJUIeIKa" 10 XUMUH.
YYEBHOE OBOPYJIOBAHUE
OBOPYJIOBAHUE JIA TPOBEAEHU A JIABOPATOPHBIX,

HeXy,IIOX(eCTBGHHa}I




[TPAKTUYECKUX PABOT, IEMOHCTPAIINMU:
Ob6mee obopymoBaHue (XUMHUS):

Hudporas madbopaTopus yaeHUIecKas (XUMHS).
HudpoBbie MUKPOCKOITHI.

Hab6op mis OI'D mo xumun.

HoytOyxwu (4 mt.).

IIxad BeITSXKHON — 1 ITYKA.






