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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (efepalibHOI pabouell porpaMMbl BOCIIUTAHUS
U C Y4YETOM KOHIIEMIUU TMpernojaBaHusl Y4eOHOro mpeameTa «XUMHUS» B
oOpazoBaTebHbIX opranuzanusix Poccuiickoit @enepanuu.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, yCTaHABIIUBAET 00s13aTeNIbHOE peMETHOE coJiep>KaHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM W TeMaM MpOTrpaMMbl IO XHUMHUH, OIpPEIEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh ~ M3YYEHUSI XUMHUU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeACISICT BO3MOXXKHOCTH —IpeaMeTa Ul
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIETO 0Opa30BaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIYKUT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4Jaromnierocsi, ero MpejCTaBICHUl O MaTepUaTbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (popMUpPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL 4YEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUYECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 0011el U (YyHKIHOHATBLHOW rpaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIJICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUH €CTECTBEHHOHAYYHON IPaMOTHOCTH 00YUaIOIINXCS;



CrocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
HAyYHBIM 3HaHUSM, K MPUPOJIC, K YEITOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
obpazoBaHre 00yUYarOIINXCS.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
comepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SIBISIETCS  MENAarorudyecku
aJanTUPOBAHHBIM OTpaXkeHHeM 0a30BOM HAYKH XMMHH Ha OMpPEACIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0I1IIer0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHM U HEKOTOPbIX OTIEJIbHBIX 3HAYUMBIX IOHSITHIM
OpraHUYeCcKON XUMUHU.

CrpykTypa coaepkaHus MporpamMMbl MO XUMHUU cPopMHUpOBaHa Ha OCHOBE
CHUCTEMHOr0 Mojxojia Kk e€ u3zydeHuto. CoJiepKaHue CKJIaJIbIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHIM O XUMUYECKOM
peakiuu. O0€ OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO TMPUHIUITY
MOCJIEI0BATEIbHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX IMPEJICTABICHUIN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCET'O0 €CTECTBO3HAHMUS;

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

— YUYEHUS O CTPOCHUH aTOMa U XMMHUYECKOI CBA3H;

— TpeACTaBICHUM 00 DIJICKTPOJUTHUYECCKONM JUCCOIIMAIIMKM BEIISCTB B
pacTBoOpax.

TeopeTnueckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE AMIMUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TOCIEIOBATEIILHO OT OJJHOTO
YPOBHS K IPYTOMY, BBITIONHSS (QyHKIIMH OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TIOTYyUEHUS U3ydaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl 1O XUMHU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKON COCTABIISIOLIECH HAYYHOU KAPTUHBI MUpaA B JIOTUKE
e€ CUCTeMHOM MPUPO/IbI, IGHHOCTHOTO OTHOIICHMSI K HAYYHOMY 3HAHUIO U METOJaM
Nno3HaHUsA B Hayke. M3ydeHue XMMUU MPOUCXOAMUT C TPUBJICUEHHWEM 3HAHUU W3
paHee M3YyYeHHBIX Y4eOHbIX npeameToB: «Oxpyxaromuii mup», «buomnorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHHME 3HAHUN OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
JeSITEIbHOCTH YeJIOBEKa M KaK OJIHOTO U3 KOMITIOHEHTOB MUPOBOM KYJIbTYpHI. 3a/1aua
y4eOHOT0 IpeiMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUN —
BaXHEUITUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETHUECKUX MOJIOKEHUN, JOCTYITHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, si3blka HayKH, B MPUOOLIEHUU K



HAyYHBIM METOJIaM TMO3HAHMS TPH MU3YUYCHUH BEIICCTB M XMMHYECKUX pPEaKInil, B
dbopMUpOBaHUY U PA3BUTHH IMO3HABATEIILHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
NI03HABATEILHON M Y4eOHO-HCCIIEOBATEIBCKON JIEATEIIBHOCTH, OCBOCHUH TPABHUII
0e301acHOro oOpaIeHus ¢ BEIIeCTBAMH B TTIOBCETHEBHOM JKU3HH.

[Ipu mM3ydyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3OBaHMs BaXKHOE
3HaYCHHUE MPUOOPEITN TaKUE IEITH, KaK:

— (¢opMuUpOBaHHE WHTEIUICKTYyaJbHO pa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPHUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HMU;

— HampaBJIICHHOCT, OOYyYEeHHs Ha CHCTEeMAaTHYeCKoe MpHOOIIeHne
oOydJarommxcss K CaMOCTOSITEIbHOW MO3HABATEIHLHON JESATEIHHOCTH, HAYYHBIM
METOJIaM TO3HaHMsI, (POPMHUPYIONTUM MOTHUBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMHH;

— o0ecIieueHre YCI0BUM, CIIOCOOCTBYIOITUX MPHOOPETEHUIO 00yJarOIIUMHUCS
OTbITa PAa3HOOOPA3HON NEATETHHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETEHIMI), MMEIONMUX YHUBEpPCATbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJOB JIEATEIbHOCTH;

— (QopmupoBanmne oOmEeH (QyHKIMOHATLHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBSCHITH W OICHWBATH SIBIICHUS
OKPYXAIOIIEr0 MHpPA, MCTOJB3YysS 3HAHUS W ONBIT, MOJYYCHHBIC MPU U3YUCHUH
XUMUH, PUMEHSATH WX MPU PEIICHUN TPOOJIeM B MTOBCETHEBHOM )XU3HU U TPYIOBOM
NeSITENHHOCTH;

— ¢opMmupoBaHHE Yy OOYyYalOIMUXCS TYMaHUCTUYECKHX OTHOIICHUH,
MOHWUMAHUS TIEHHOCTH XUMHYECKUX 3HAHWA I BBIPAOOTKH DKOJOTHUECKH
1eaecoo0pa3Horo MOBEJAEHUsT B OBITY W TPYJOBOM JACSTEIBHOCTH B LEIAX
COXPAaHEHHMS CBOETO 3J0POBbS U OKPYKAOLIEH TPUPOIHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIECYEIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGWIS W HANPABICHHOCTH JATbLHEUIIETO
0o0yueHus.

OO1mee Ynco 9acoB, OTBEIEHHBIX JJIS H3YUYCHHS XUMUHU HAa YPOBHE OCHOBHOTO
oO1ero obpazoBanusi, coctaisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJel0), B 9 kimacce — 68 yacoB (2 yaca B HEZCIIO).



COJEPKAHUE OBYUYEHUA

8 KNIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. DHU3NYECKHE CBOWCTBA BEIIECTB. ArPETATHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

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

Xumuueckast popMyna. BaleHTHOCT, aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENbHAS
MOJIEKyJIsIpHast Macca. MaccoBasi 10Jis1 XMUMHUYECKOTO 3JIEMEHTA B COEMHEHUH.

KomuectBo BemectBa. Moiib. MonsipHas macca. B3auMocCBsI3p KOIMYECTBA,
MAacChl M 4YHCJIA CTPYKTYPHBIX €IWHWII BemecTBa. Pacuérel mo dopmMynam
XUMHYECKUX COETUHCHUM.

Du3nuecKue U XUMUYECKHUE SBICHUSI. XUMHUUYECKasi Peakiusl U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukanms
XUMHUYECKUX PeaKInil (COeTUHEHNS, PA3I0KEHUS, 3aMEIICHHsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBujIaMu paboThl B J1Ta0OpaTOpUU H
npuémMamu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYECHUE U OIHMCAHHE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPTraHWYECKUX BEIIEeCTB, HAOIIOICHUE
dusnueckux (TUIaBiIeHUE BOCKA, TasHUE JIbJa, pPacTHUPAaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJCHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, IMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sSIBIIEHUH, HAOII0IeHUE U
ONMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pas3iokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioKeHHue THIPOKCUA
meau (1) mpu HarpeBanuu, B3aMMOIeHCTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3felieHHusl CMECEil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BbINIapUBaHUE, AUCTWUISALUSA, XpoMaTorpadus, MpoBEAeHUE OUYUCTKH MOBAPEHHON
cold, HaONIOJeHWe W  ONMCaHUE  PE3yJbTaTOB  MPOBEJEHUSA  OIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAacChl, CO3JAaHUE MOJEIEH MOJEKYI
(IIapOCTEPHKHEBBIX).

Baxkueiiume npeacTaBuTe M HEOPraHMYEeCKUX BelIeCTB

Bosgyx — cmech razos. CocraB Bo3nyxa. Kuciopon — aneMeHT M mpocToe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3HYECKHUe U XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuabl. Ilpumenenue xkuciopoaa. CrocoObl
MOJIy4EHUs KHUCIIOpoJa B J1abopaTopud W MNPOMBIINUIEHHOCTH. KpyroBoport
kucinopoza B npupoe. O30H — aJioTponHas MoAU(PUKALKA KUCIOPOIa.



TennoBodi 3¢ (hEeKT XUMHUYECKON PpeakIuu, TEPMOXMMHUYECKHUE YpPaBHEHMS,
9K30- M DHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pyieHue 030HOBOTO CIOS.

Bonopoxn — snemenT u npoctoe BemectBo. Haxoxaenue Bojopoaa B mpupose,
dbusnyueckre u XUMUYECKHEe CBOMCTBA, MPUMEHEHHUE, CTOCOOBI ToNTydeHus. Kuciaorsr
Y COJIH.

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

dusnyeckue cBoMcTBa BOABL. Boxa kak pacrtBopuTenb. PacTBOpBI.
HacelllleHHBIE M HEHACBIMIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 107151 BellecTBa B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOJAbl. OCHOBaHUA.
Ponb pacTBOpoB B mpupoJie U B )KU3HU 4delaoBeKa. KpyroBopot Bobl B IPUPO/IE.
3arpsi3HEeHUE NTPUPOAHBIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranmdeckux coeauHeHui. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coseoOpa3yronie  (OCHOBHbIE, KHUCIOTHbIE, aM{QOTEepHbIE) U
HecosneoOpasyromme. HomeHknatypa oOkcugoB. Du3HYECKHME W XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHuM. PU3MUECKHME UM XMMHUYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHne ocCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. Homenknatypa kucior. Ousnudeckue u
XMMHYECKUE CBOMCTBAa KHUCJIOT. Psn aktuBHoctm MetanmnoB H. H. bekerosa.
[lomyuenue KHUCIIOT.

Comu. Homenknarypa coseil. @uszndeckue u XMMHUYECKHE CBOWMCTBA COJIEH.
[Tonyuenue cosen.

['eHeTnueckas CcBs3b MEXKIY KJIaCCAMU HEOPraHUYECKUX COCIMHEHUIM.

Xumuueckuit IKcnepumenm:

KAQ4ECTBEHHOE OMPEAEIECHUE COICPKAHUSA KUCIOPOAA B BO3AYyXE, MOJIYUYEHHUE,
coOupaHue, paclio3HaBaHHE W M3YYCHUE CBOWMCTB KHUCJIOpPOJa, HAOJIIO/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HHKHOBEHHS U
IpeKpalieHus ropeHus (1moxkapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHUJIOB U OMTMCAHUE
UX CBOWCTB, TOJIy4eHHE, COOMpaHHWE, DPACIO3HABAHME W W3YYCHHE CBOWCTB
BoZlopoAa (ropeHue), B3auMojieiicTeie Bojioposa ¢ okcuaom menu (I1) (BozmoxuHo
UCIIOJIb30BAaHUE BUACOMATEPHAIIOB), HAOIOICHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 Monb, uccienoBaHHE OCOOCHHOCTEW pACTBOPEHHs BEIIECTB C Pa3IAYHOU
pPacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM JOJIEN
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCIHCTBHE BOJBI C METallaMH (HATpUEM U
KaJblIieM) (BO3MOXHO MCIOJIb30BAHUE BHUACOMATEPHUAIOB), HCCIEIOBAHHE
00pa3110B HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U LIEI0YEH, U3YyUEHHUE B3aUMOJICHCTBUS



okcuna meau () ¢ pactBopom cepHOM KHCIOTBI, KUCIOT C METANIAMH, PEAKIUi
HEUTpAIM3ALUKY, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOIO
MeTaJlla APYTUM U3 PacTBOpPA COJIM, PELICHUE IKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME
«BaxxHeunIne KI1acChl HEOPTraHUYECKUX COSAUHEHUI.

HHepuoauyeckuit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
ieMenToB JI. WU. MenageneeBa. CtpoeHne aroMoB. XMMHYECKasi CBA3b.
OxucInTeTbHO-BOCCTAHOBUTEIbHBIC PeAKIMHU

[lepBble TOMBITKM KJAacCU(PUKAIMKM XUMHUYECKHX 3JieMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, MHEPTHBIE Ta3bl). JIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEPHBIE OKCU/IBI
Y TUAPOKCHUBI.

[Tepunonnueckuii 3akoH. [lepuoauueckas cucreMa XMMAYECKUX 3JIEMEHTOB
H. N. Mengeneera (IICXD). KopoTkonepuoaHass u AJMHHONEPHOIHAS (HOPMBI
[Iepunoanueckout cucreMbl xXuMudeckux 3iemenToB . . Menneneena. [lepuoasl u
rpynnbl. @U3NYECKUN CMBICI HOPSIAKOBOTO HOMEpPA, HOMEPOB MEPUOIA U TPYIIIbI
3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonbl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XUMUYECKOIO
3JIEMEHTA 10 ero nosoxkenuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTA HW3MEHEHUs pajJnyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAUTMYECKUX U HEMETALUIMYECKUX CBOMCTB IO TPYINaM U NEPUOAAM.

3nauenue [leprnonnueckoro 3akoHa u [lepruoanueckoil CuCTEMbl XUMHUYECKHUX
AJIEMEHTOB I pa3BuUTUs Hayku W npaktuku. . M. MenneneeB — yd€Hblii U
rpaXk JaHWH.

Xumuueckasi cBsizb. KoBanieHTHast (MOJsipHAsT YW HEMOJIApHAs)) CBS3b.
DIEKTPOOTPUIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHasI CBS3b.

Crenenb okuciieHusi. OKUCIUTENbHO--BOCCTaHOBUTENbHBIE peakiuu (OBP).
[Tponecchl okucieHus: U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3Y4YCHHE OO0pa3IoB BEIIECTB METAUIOB W HEMETAIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHWHKA C pacTBOpPaMU KHCJIOT W IIEJOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIMX  MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIUN
(ropeHue, peakiu pa3noKeHusl, COEAUHEHUS ).

Mexcnpeomemmunie ceasu

Peanuzanust MexnpeaMeTHbIX CBSA3EH IPU U3YUEHUN XUMUHU B 8 Kilacce
OCYIIECTBIISIETCS Yepe3 UCTI0Ib30BaHUE KaK OOIINUX €CTECTBEHHOHAYYHBIX MIOHATUMH,
TaK W TOHSITUH, SBIAIOUIMXCA CUCTEMHBIMH JJi OTIEIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTI'O [IUKJIA.



OO0mue ecTeCTBEHHOHAYYHBIE TOHSATHS: Hay4dHBIN (haKT, TUIIOTE3a, TEOpHs,
3aKOH, aHaJM3, CHHTE3, Kilaccudukanms, TEePUOAUIHOCTh, HAONIOJCHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

du3uka: maTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIbIL,
PaIMOaKTUBHOCTh, MOJICKYJa, SJICKTPUYCCKHH 3apsji, BEIIECTBO, TEJO, OOBEM,
arperaTHOe€ COCTOSIHUE BEIIeCTBA, Ta3, (u3nueckue BEIWYWHBI, €IUHHUIIBI
U3MEPEHMs, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbI, TOPHBIE ITOPOJIBI, TTOJE3HBIC
MCKOTIaeMbI€, TOTUIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsI peaKIusi

[lepuoanueckuii 3akoH. [lepuoguueckas cucreMa XMMHYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUHM CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KU, KATBLMSA U UX COCTUHEHUM
B COOTBETCTBUM C TOJOXKEHHEM »3JeMeHTOB B Ilepumoaudeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CtpoeHue BemeCTBa: BHUJIBI XMMHYECKOW CBSI3H. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTALIMYECKOU PELIETKU U
BUJA XUMHUYECKOM CBSI3H.

Knaccuduxanuss 1 HOMEHK/IaTypa HEOPraHUYECKUX BEIIECTB. XUMHUECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEJIMHEHUI, TEHETUYECKAs CBSI3b HECOPTAaHUYECKUX BEIIECTB.

Kiaccuduxanust XuMU4ecKUX peakiuii Mo pa3auyHbIM MpU3HAKaM (0 YUCITY
U COCTaBy YYacCTBYIOIIMX B peaKIMU BEUIECTB, MO TeIioBoMy 3(deKTy, Mo
U3MEHEHUIO CTETICHENW OKUCICHUSI XMMUUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTaau3atropa). JK30- U SHJOTEPMUUYECKUE PEaKINHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsiTue o ckopoctH XuMuYeckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpATHUMBIX XUMHUYECKUX peakiusax. [[oHsSTHEe O TOMOIE€HHBIX U T€TEPOTreHHBIX
peakiusx. [lonsatue o katanuze. [loHsATHE O XMMHUYECKOM paBHOBECHHU. DAKTOPHI,
BIIASIIOIINE HA CKOPOCTh XMMHUYECKOM PEAKIMU U TMOJIOKEHUE XUMHUYECKOIO
paBHOBECHSL.

OKHCITUTETPHO-BOCCTAHOBUTEIILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOM peaKunu. CocraBnenue YpaBHEHUU
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUM C  HMCIIOJIB30BAHUEM  METOJIA
3JICKTPOHHOTO OajaHca.



Teopust 3IEKTPOIUTUUECKON TUCCOUUAIMU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M IMCCOLMAIIMN BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CHUIbHbBIC U C1a0bIe AJIEKTPOJIHUTHI.

Peakiiuu nonHoro oomMeHa. Y cnoBusi MpOTEKaHUs peakiinii MOHHOTO 0OMeHa,
NOJIHBIE M COKpAlllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBolcTBa KHCIIOT,
OCHOBAHMI U COJIeH B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKOM TUCCOIHAIUH.
KauecTBeHHbIE peakiiuu Ha HOHBI. [loHATHE O THIpOIH3E CONE.

XumuuecKkuil IKcnepumenm:

O03HAKOMJIEHUE C MOJEIISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpadura M ajiMasza), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpus ), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peakiuu ot
BO3JICHCTBUA  Pa3jIUYHbIX  (PAKTOPOB, MCCIEJAOBAHUE  AIIEKTPOIMPOBOIHOCTH
PacTBOPOB BELIECTB, MpoOIlecca TUCCOIMAIUU KUCIIOT, HIeJI04eil U coiel (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJICO MaTEpUaIOB), MPOBEIEHUE ONBITOB, WJUIIOCTPUPYIOLIUX
OpU3HAKK MPOTEKaHUd peakluil HOHHOro obOmeHa (oOpa3oBaHuE OcajKa,
BbIJIEJIEHUE Ta3a, 00pa30BaHME BOJbI), OMNBITOB, WLIIOCTPUPYIOIIMX MNPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX pEaKUil (rOpeHHue, peakuuu pPa3ioKEHUs,
COCIMHEHHUSI), PpACIO3HABAHUE  HEOPraHMYECKHUX  BEIIECTB C  IOMOIIbIO
KaueCTBEHHBIX PEAKIIUA Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeIMHEHUSA

OO6miass xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (u3nyeckue CBOMCTBA MPOCTHIX
BELIECTB — FAJIOTE€HOB. XMMUYECKHE CBOMCTBA HAa MpUMeEpE XJIopa (B3auMO/ICHCTBHE
C MeTajulaMH, HEeMeTaJlylaMH, uienodamu). XiopoBojaopoi. ConsiHas KuUCIOTa,
XMMHYECKME CBOMCTBA, IMOJNy4YeHUE, NOpuMeHeHue. JleicTBue xjaopa U
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBeKA. BakHenIne XJI0puabsl U UX HAXO0XKJICHHUE B
IpUpOE.

Obmas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEeHHU OKucieHus. CTpoeHue u (U3HYECKUE CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOJA M CEPhI. AJUIOTPOITHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOAOPO, CTpOCHHE, (PU3UUECKHE U
XuMuuyeckue cBorctBa. OKCHABI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, Gu3ndecKkrue 1 XUMUIECKHUE CBOMCTBA (0OIMe KaK MPEICTaBUTEIS
KJlacca KUCJIOT W crenuduueckue). XUMUYECKHE PEeaKkluu, JIe)Kalue B OCHOBE
IIPOMBIIIVICHHOTO CIoco0a TMOMy4YeHUs CepHON KHUCIOTHL. [IpumeHeHue cepHoit
kucnoTel. CONM CEepHOM KHUCIIOTHI, KAa4eCTBEHHAs peakius Ha CyJab(aT-HoH.
Haxoxnenue cepbl u €€ COCAMHEHHM B NpUPOAE. XUMHYECKOE 3arpsi3HCHUE
OKpY)Kalolel Cpeabl COCIUHEHHUSIMU Cepbl (KUCIOTHBIE MOXKIW, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAILICHHUS.



OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHSA. A30T, PACHPOCTPAHEHHUE B MPUPOJIE,
¢u3nyeckue U xuMudeckue cBoiictea. Kpyrosopor azora B npupojie. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, MOJy4YeHHe U npuMeHenue. Coiu aMMOHMS,
uX (pu3nUecKre U XuMUYECKUe CBOMCTBa, puMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHHMS. A30THasl KHCIIOTa, €€ MOoJydyeHue, (PU3NUYEeCKHUe U XUMHUYECKHUE
cBoiicTBa (0OIME Kak TMpEeACTaBUTENS KJlacca KHUCIOT U CIenu(pUYECKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPAJIbHBIX YI0OpEHUH.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta (KUCJIOTHBIE
JOKU, 3arps3HEHuE BO3/Ayxa, MO4YBbl U BoAoéMOB). docdop, amiorpornHbie
moaudukauu dochopa, puznueckue u xumuueckue cpoiicta. Oxcua docdopa
(V) u dochopras kucinora, GU3MYECKHEC M XMUMHUYCCKHE CBOHCTBA, MOJIYYCHHE.
Ncnonb3oBanue (hocharoB B kKauecTBe MUHEPAIbHBIX YI0OPEHUH.

O6mas xapaktepuctuka snemMeHToB |V A-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIIEHUS. YTIIEpO/, ATIOTPOIHbIE MOU(DUKAITIH,
pacnpocTpaHeHue B IpUpoAe, pu3nyeckue U XuMUYecKkrue cBoMcTBa. AncopOuus.
Kpyrosopor yrimepona B mnpupoae. Okcuipl yriepoaa, HUX (UHYECKUE U
XUMUYECKUE CBOWCTBA, [JEHCTBUE HA JKHUBbIE OPraHU3Mbl, MOJy4YE€HUE U
NpUMEHEHHE. DKOJIOTHYECKUe TpoOsIeMbl, CBsi3aHHbIe ¢ okcuaoMm yriaepona (1V),
TUIIOTE3a TJI00AIBHOTO MOTEIJICHUsI KIMMaTa, MapHUKOBBIA 3P¢dekT. YroibHas
KACIIOTa U €€ CcoiM, UX (PU3MYECKME M XUMUYECKHUE CBOICTBA, IMOIYyYEHUE H
npumeHeHue. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbl. lcnosb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CETbCKOM XO35HCTBE.

[lepBoHavanbHbBIE MOHATUSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCUHEHUSX
yriaepoja (MeTaH, 3TaH, THUIEH, alleTUJIEH, ITAHOJ, TIIMUEPUH, YKCYCHas KUCIIO0TA).
[IpupoaHble HMCTOYHMKK YIJIEBOJOPOAOB (yroib, HPUPOIHBIA Ta3, HEPTH),
OPOAYKTHI UX TepepaboTku (OEH3WH), MX pOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTe 0 OMOIOTUYECKN Ba)KHBIX BEIIECTBAX: )KHUpax, OeNKax, yrieBogax — U ux
pojii B JKH3HM YeJOBeKa. MaTepuanbHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COEIMHEHHU.

KpemHunii, ero ¢usmueckne W XHUMHYECKHE CBOWCTBA, TOJyYCHUE U
npumenenue. CoequHeHHsI KpeMHus B mpupoe. O01iue npeacTaBieHus 00 OKCcuie
kpemuus (1V) u xpemuueBoit kuciore. CUIMKATHI, UX UCIIOJB30BAaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHelle CTpOUTENbHbIE MaTepualibl: KEPAMHKA, CTEKIIO,
IeMeHT, OeToH, kene300eToH. IIpobGimembl 0Ge30mMacHOTO  HMCIOJIB30BAHMS
CTPOUTENBHBIX MATEPUAIIOB B ITIOBCEJHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

H3y4deHrne 00pa3IoB HEOPTraHWMUECKUX BEIICCTB, CBOMCTB COJISTHON KHCJIOTHI,
IPOBEJCHUE KAUYECTBEHHBIX PEaKLUi Ha XJOPUA-UOHBI U HAOIIOJACHHUE MPU3HAKOB



UX TIPOTEKAHUS, OMBITHI, OTpAKAIIHNE (PUINYECKUE M XHWMUYECKHE CBOMCTBA
TAJIOT€HOB M WX COEJMHEHHMH (BO3MOXXHO HCIIOJIb30BAaHHE BHJEOMATEPUAIIOB),
03HAKOMJIEHUE ¢ 00pa3liaMu XJIOPUIOB (TaIOre€HUI0B), 03HAKOMIICHHE C 00pa3IiaMu
ceppl M €€ coeauHEHUsAMH (BO3MOXHO MCIOJIb30BAaHUE BHJICOMATEPHAIIOB),
HaOJII0/ICHNE TIpoliecca O0yrIIMBaHUs caxapa Mol IEHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOMN KHUCIIOThI, U3yYeHHUE XUMHUECKIX CBOUCTB pa30aBIE€HHON CEpHON KUCIIOTHI,
IIPOBE/ICHNE KaYECTBEHHON peakiuy Ha Cyib(aT-uoH U HaOII0IeHHE TpU3HaKa €€
IPOTEKaHMs, O3HAKOMJICHUE C (PU3MYECKUMHU CBOWCTBaMM a30Ta, Gocdopa U UxX
COEeIMHEHUM (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), 00pa3llaMu a30THBIX
u dochopHbIX yIOOpeHUH, MmojgyueHue, coOupanue, pacro3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHAKa, NPOBEACHUE KAYECTBEHHBIX pEaKUMi HAa HOH aMMOHHUS U
dochaT-uoH W HW3yyeHUE MPU3HAKOB MX MPOTEKAHHs, B3aUMOJICUCTBHE
KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeJbI0 (BO3MOXXHO MCHOJIb30BAaHUE
BUJICOMATEPUATIOB), HM3yYECHHE MOJIEe KpPUCTAUNIMYECKUX PEMIETOK aiMasa,
rpaduta, QyiepeHa, O3HAKOMJIEHHE C TPOIECCOM aJcopOlMKM PaCTBOPEHHBIX
BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOrasa, IMOJIy4YEHHE,
coOupaHue, paclio3HaBaHWE M U3YYEHHE CBOMCTB YIJIEKUCIIOrO ra3a, MpOBEACHHUE
KayeCTBEHHBIX PEaklMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB MX
OPOTEKAHMs, O3HAKOMJIEHHWE C MNPOAYKLUMEH CUJIMKAaTHOM MPOMBIIUIEHHOCTH,
pelIeHre SKCIEePUMEHTAIBHBIX 3ajad Mo TeMe «BaxHellme HeMeTallbl U HX
COEAUHEHUS.

Mertasiibl 1 MX COeIMHEHUSA

OO01as xapakTepuCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommueckon cucreme xumuueckux osnemeHto [, .
MenpneneeBa u cTpoeHuss aToMoB. CTpoeHHE MeTAIIIOB. MeTtajinueckas CBs3b U
METAJUIMYECKAasi ~ KPUCTAUIMYECKAas  pPEMIETKA.  ODJIEKTPOXUMHUYECKUMH  pAX
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CHocoObl MOMy4eHUs: MeTayioB. IloHATHE O KOPPO3UM METAIJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, JIOPAITIOMUHUMN, OpOH3a)
U X PUMEHEHNE B OBITY ¥ IPOMBIILIEHHOCTH.

[llenounsie mMeTauibl: NoyokeHUE B [lepuoanyeckoin cucremMe XMMHUYECKHUX
anementoB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
du3nyecKue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe HaTpusi U Kanus). OKCUIbl U
TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe WIENOYHbIX METaUIOB M UX
COCAVHEHUN.

[[lenoyHO3€eMENBHBIE METAJUIBI MAarHMM W KAJIbLWW: MOJIOKEHUE B
[lepnoanueckoit cucreme xumuueckux 3yiemMeHToB . . MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJEHUE B npupoje. PU3NUECKUE U XUMUUYECKHE CBOMCTBA MarHus U



Kayblusl. BaxkHelme coeIMHeHUs Kaiablusl (OKCUI, TUIPOKCHU, COJn). JKECTKOCTD
BOJIbI ¥ CIIOCOOBI €€ yCTpaHEHUS.

AnmoMUHUH: TIoJI0)KeHUE B [leproinueckoi cucTeMe XMMUYECKUX 2JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHuE aroma, HaxOxXAeHUE B mpupoac. Pusnyeckue u
XUMHUYECKUE CBOMCTBA aIOMUHHUA. AM(OTEpHBIE CBOMCTBA OKCHAA U THAPOKCUIIA
ATOMHUHUSL.

Keneso: nonoxenue B [leproanueckoil cucTeMe XUMHUYECKHUX 3JIEMEHTOB /I,
N. MeHneneeBa, CTpOE€HHME aTOMa, HAaXOXJeHUE B mnpupone. duznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCUIb, THAPOKCHUIBI U coiu xxenesa (1) u sxenesa
(1), ux coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAJIOB M CIUIaBOB, WX (PU3HMYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJIEHCTBUS OKCHIA
KaJbIIUSl W HATpus C BOJOW (BO3MOXHO UCIIOJIb30BaHUE BHUJIEOMATEPUAIIOB),
VCCJIEJOBAHUE CBOWCTB »KECTKOW BOJbI, IPOLIECCA TOPEHUS KeJie3a B KUCIOPOAE
(BO3MOXHO  HCMOJb30BAHUE  BUJIEOMATEPUATIOB), IMPU3HAKOB  IPOTECKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MarHUs, KaJIbLIKs, aTIOMUAHUSA, [IMHKA, sxene3a (11)
u sxenesa (lll), menu (Il), HaGmroneHne u onucaHue MPOIIECCOB OKpaIIUBAHUS
JIaMEHU MOHAaMU HaTpusl, KaJlus W Kaidblugd (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCClieI0BaHUE aM(OTEPHBIX CBOMCTB I'MAPOKCHUIA AIFOMUHUS U
TUJIPOKCHAA LIMHKA, PEIICHUE SKCIEPUMEHTAJbHBIX 3a7a4 1o TeMe «BaxHeimme
METAJUIBI U KX COCTMHEHUS».

XuMHS M OKpPY:KaloUasi cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOM »XU3HM YeloBeKa. bes3omacHoe
UCIIOJb30BaHUE BEILECTB U XMMUUYECKUX peakiuil B ObITy. [lepBas momoiipb npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYXKawlled cpeabl (MpeaenabHasi JOoMmycTUMas
KOHIIeHTpainus BemiecTs, nainee — [1/IK). Ponp xuMun B pelieHNn 3K0JIOTHYECKUX
npoOeM.

Xumuueckuit IKCnepumenm:

u3ydyeHrue o0pas3lioB MaTepuanoB (CTEKJIO, CIUIABHI METAJUIOB, MOJHUMEpPHbIC
MaTepHuasbl).

Mexcnpeomemmunie ceazu

Peanuzanus MeXNpeIMETHBIX CBSI3€M NpU M3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBISICTCS 4epe3 HCIOJb30BaHHE KaK OOIHUX €eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W MOHATUN, SBISIOIIUXCS CUCTEMHBIMM JUISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOT'O 1IUKJIA.



OO1ue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHHTE3, KIacCUpUKalusi, [EepUOJUIHOCTh, HAONIO/IEHNUE,
AKCIIEPUMEHT, MOJICIMPOBAaHUE, H3MEPEHUE, MOJENb, SBJICHHE, MapHUKOBBIN
3 deKT, TeXHOIOTHS, MAaTEPHAIIHI.

dusuka: marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIM]I, U30TOIIbI,
PaMOaKTUBHOCTb, MOJIeKya, AIIEKTPUUYECKUI 3apsig, HPOBOHUKH,
HOJIYIPOBOJHUKH, JUDIEKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHOE€ COCTOSIHUE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KpUCTAJUTMYECKAs]
peméTKka, CIUIaBbl, (PU3UYECKUE BEIUYMHBI, €IUHHIIBI W3MEPEHHUs, KOCMHUYECKOe
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, ’KocucTemMa, MUHEPAIHHBIE
yIoOpeHus, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPaIIbl, TOPHBIE TOPObI, TOJIE3HBIE
HICKOTIaeMble, TOTNIUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUralOTCS B X0J€ OOYy4YEeHHS XMMHUHM B €IUHCTBE YYEOHOU U
BOCIIUTATEIBHOUN JIEITEILHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMUA POCCUUCKUMU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBE MpaBWJIaMHM W HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

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

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW HHGpOpMAIHE 0
NEPEOBBIX JOCTHKEHUSAX W OTKPBITHSIX MHPOBOMI M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIIeNOBATEIbLCKONW, TBOPYECKOM W JOPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOTIOMOIIIY B MPOIECCE ITOM yueOHOM NesTeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEACHUE M MOCTYNKA CBOMX TOBAPHUILEHW C IMO3UMUUMUA HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YYETOM OCO3HAHHUSI OCIIEICTBUI MIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

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

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM



JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEI0BATEIHCKON
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATUE BPEIAHBIX MPUBBIYEK (YIOTPEOJIICHUS AIKOTOJIsl, HAPKOTUKOB, KYpPEeHHUSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 podeccuil u Tpyaa pa3iuyHOro poja,
yBaXXEHUE K TPYAY U pe3yJibTaTaM TPYJI0BOM eI TEILHOCTH, B TOM YHCJI€ HA OCHOBE
NPUMEHEHUSI  TPEIMETHBIX 3HAHWA 10 XHWMHH, OCO3HAHHBIA  BBIOOD
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHuUs C y4ETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JIOrM4€eCKOro BOCIUTAHUS:

AKOJIOTHYECKH 1EJ1€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyILECTBOBAHMS, MOHHMAHHE LIEHHOCTU 3J0POBOrO H
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
paBuil O€30MIaCHOTO MOBEJAEHUS MPU PabOTE C BEIIECTBAMU, a TAKXKE B CUTYaIIMSIX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMeranpenMETHBIX pPE3YNbTATOB BBIICISIOT 3HAYUMBIC IS
dbopmMupoBaHUS MUPOBO33pPEHUS OOIICHAYYHBIE TTOHSTHS (3aKOH, TEOPHUs, TPUHITHUTI,
runore3a, (QakT, CHUCTeMa, TMPOIECC, DIKCIEPUMEHT | JIPYroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUW U3 ATUX MpPEAMETOB (HOPMUPOBATH MPECTABICHHE O IEIOCTHOMN



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

Ilo3naBaTebHbIEe YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABIMBATH B3aWMOCBS3b C JIPYTMMH TMOHSATHUSMH), HCIOJIB30BATh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHIAYKTUBHBIC, JCTYKTUBHBIC, IO AHAJIOTHH),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMHUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
PU3HAKN U3YYaEMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUUYCCKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MIO3HAHUSA, & TAK)KE B Ka4€CTBE OCHOBBI JTsI (JOPMUPOBAHHS TUIIOTE3HI TIO IPOBEPKE
IPABMWIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATETFHO MPOTHO3UPOBATH €T0 PEe3yNbTaT, (HOPMYIUPOBATH 0000IICHHS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MTOJIYIAEMYI0 U3 Pa3HBIX MCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

yYMEHHE MPUMEHSITh PAa3JIMYHbIE METOJIBI M 3aIIPOCHI TIPU MTOUCKE U 0TOOpE



uH(GOpPMAIIM ¥ COOTBETCTBYIONIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJTHEHUS
y4eOHBIX U TMO3HABATEIbHBIX 3aJ]1a4 OMPENEIEHHOTO THUIIA, TPUOOPETEHHE OMBITA B
00JacTM  MCTOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO UCMOJb30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOUPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs UHPOPMAIIUU U
WUIFOCTPUPOBATh pEUIaeMbI€ 3aJaud  HECIIOKHBIMU CXEMaMH, JAuarpaMmamu,
apyruMu popmamu rpaguKku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAJIU3UPOBATH B TIpolecce y4eOHOU WU
UCCJIeIOBATEIbCKON AEATENHHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOT0 XO35IMCTBA M TPAHCHOPTAa HA COCTOSIHUE OKPYXKAIOLIEH MNPUPOIHOM
Cpenbl.

KoMMyHuKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA:

YMEHHUS 337]aBaTh BOIPOCHI (B X0JI€ AUATIOTA U (UJTM) TUCKYCCUU) MO CYILIECTBY
oOcyxaaemMol TeMbl, (OpMyJIUpPOBaTH CBOM MPEJIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS MPEIOKEHHOM 3a1a4u;

YMEHHUS  MPEACTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  MO3HABATEIbHOMN
JEATeIbHOCTY B YCTHBIX W TIMCBbMEHHBIX TEKCTax; JenaTh MPE3CHTAINI0
pPE3yNbTATOB BBHIMOJHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (JabopaTOPHOIO OIbITa,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHUS y4eOHOr0 COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM M MCCIENOBAaTENbCKOM  JESITENIbHOCTH  HpPU  PELIECHUU
BO3HUKAIOLIMX MpOOJIeM Ha OCHOBE Y4E€Ta OOLIMX MHTEPECOB U COIJIACOBAHUSA
no3unuii (00CyXJeHuss, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JCHCTBUM, OIPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PeryasiTuBHbI€ YHUBEPcAJbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIbHO ONPENENSATh LEIN ACSITENbHOCTH, IIaHUPOBATH,
OCYULIECTBIISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BEIOUpaTh Hanbosee 3pPeKTUBHBIE CIIOCOOBI pelIeHUs] Y4eOHbIX U
[O3HABATEIbHBIX 3a/1a4, CAaMOCTOSATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  ANTOPUTM JECUCTBUM TIPU BBINOJHEHUH 33aJaHUA C YYETOM
TIOJTY9CHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIICCTBAX U PEAKIIHSIX,
OIICHMBATh COOTBETCTBHUE IOJIYYEHHOTO pe3yjbTaTa 3asBICHHON LIEJIH, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, PE/IJIaraeMbI€ B YCIOBUU 3aIaHUI.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO O0s3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JaHHOW (enepaibHOW pabodeil mporpaMMmon,
BBIJICTISIFOT: OCBOCHHBIE OOYYAIONIUMUCS HAay4YHbIC 3HAHUS, YMEHHS U CIOCOOBI
JNEUCTBHM, crenuduyeckue g TpeAMETHOM o0macTtu  «XHUMHUS», BB



ACATCIIbHOCTHU 10 IMOJIYYCHHIO HOBOTI'O 3HaHMU:I, €ro HHTCPIIPCTALINHU,
Hp606paBOBaHI/IIO " IIPUMCHCHHUIO B PA3JIMIHBIX y‘-Ie6HI>IX M HOBLIX CUTYallUAX.

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

JIOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX MOHSTUN: aTOM, MOJIEKyJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS ATOMHAS U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJISIpHAas Mmacca,
MaccoBasi J10JIsI XMMHUYECKOTO 3JIEMEHTA B COSIUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCJICHUS, XUMHUYECKas peakius, KiacCu(UKaIUs peakuui: peakuuu
COCJIMHEHHUSI, PEAKLUMUHU Pa3JIOKEeHUs, PEaKUUHU 3aMEIICHUS, PEeaKIHH
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEaKIIMH, TEMI0BOU A(P(EKT peakiui,
AJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalb, paJinyc aToMma,
XUMUYECKasl CBSI3b, MOJISIPHAS U HETOJISIpHAsl KOBAJICHTHAs! CBS3b, MOHHAS
CBS3b, HOH, KaTHOH, AaHWOH, pPACTBOpP, MaccoBas JOJs BElIlecTBa
(TIpolieHTHAsI KOHIICHTPAIIUs) B PACTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX TIOHSATHA U
MPUMEHSTH 3TH MOHITHUS MIPU ONMUCAHUM BEIIECTB U UX MPEBPaICHUI;
UCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY JJII COCTaBleHUs (opMy
BEIIECTB U YPABHEHUN XUMHYECKUX PEAKIUN;

ONPEIENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHUSX,
CTENEHb  OKHUCIEHUS  DBJEMEHTOB B  OWMHApPHBIX  COEJUHEHUSX,
MPUHAAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KiacCcy COEAUHEHUH IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAs M HOHHAs) B
HEOPTaHUYECKUX COCIMHECHUSX;

packpsiBaTh cwmbIci llepmommueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJAMYECKON 3aBUCHMOCTU CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoaumyeckoid cucreme,
3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTrajpo;

OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo (opmy Ilepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHas noarpymnmna (b-rpymnma)», Maneie u
Oonbllie TNEPUOAbl, COOTHOCUTh OOO3HAUEHUS, KOTOPbIE HUMEIOTCS B
tabmune «llepuoguyeckas cucrema Xumudeckux diemerToB . U.
MeHnneneeBay C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YUCI0 JIEKTPOHOB U
pacrpeereHue Ux Mo 3JIEKTPOHHBIM CIIOSIM);



KJIacCU(DUIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HECOPraHUYECKHE BEIECTBA,
XUMUYECKUE peakiuu (10 YHCIy UM COCTaBYy YYACTBYIOIIUX B pEaKuu
BEIIECTB, MO TEII0BOMY 3 (DexTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3ITUYHBIX KJIACCOB, MOJTBEPK/Iasi ONMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHIA;

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

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHMYECKOTO JJIeMEeHTa 1o (opMmylie COeIUHEHHS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO
XUMHUYECKOUN peaKIuu;

NPUMEHSTh OCHOBHBIE OIEPAllU MBICIUTEIBHON NEATEIbHOCTH — aHAIH3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHUCTeMaTH3alluio, KiIacCU(PUKAIIUIO,
BBISIBIICHUE MPUYUHHO--CJICJACTBEHHBIX CBSI3€H — JUIsI M3YyUYECHHUS CBOMCTB
BEIIECTB W XHUMHYECKUX pEaKIUi, €CTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUS — HAOIIOJICHUE, W3MEPEHHEe, MOJICTUPOBAHUE, HKCICPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CJIe0BaTh MPaBUJIaM MOJIb30BaHUS XUMUYECKON MOCYI0M U Ta00paTOPHBIM
o0Opy/IOBaHMEM, a TaKXke IMpaBwiaM oOpallleHus C BeIleCTBaMU B
COOTBETCTBUM C HHCTPYKIMSMU TO BBIMIOJTHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKHUX OMBITOB 10 MOJYYEHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJa M KHCIIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OINMpPEACIEHHON
MacCOBOM J0JIEM PacCTBOPEHHOIO BEIECTBA, IUIAHUPOBATH W MPOBOAUTH
XUMUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB MIEIOUEH U
KHUCJIOT C TIOMOIIIbIO MHIUKATOPOB (Makmyc, (peHondTanienH, MEeTHIOPaHK

U JpyTHE).

K koHIiry o0ydenust B 9 kiacce npeIMEeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPAXKATHh CPOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUM:

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: XHUMHYCCKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEMIECTBO, BaJIEHTHOCTH, SJEKTPOOTPHUIATEIHHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TETUIOBOH 3(dekT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJICKTPOIUTHI, DJIEKTPOJIUTUYECKAS JUCCOIMAIUS, PEAKIMH HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble U
HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKITUH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKHCIICHHE U BOCCTAHOBJICHUE, aJITIOTPOTIHS,



aM(pOTEPHOCTD, XUMUYECKas CBA3b (koBaJIEHTHa, HMOHHAs,
METaJUTMYECKast ), KpUCTAIUIMYECKAs PEIIETKA, KOPPO3HS METAJLIIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW pEaKIUH, MPEIETbHO JOMYCTUMAsi KOHLEHTPALMS
ITJIK BemiecTna;

WUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHUYECKMX NOHATUA U
NPUMEHATH 3TH HOHITHUS MIPU ONMCAHUU BEUIECTB U UX MPEBPALICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJeHUS (QopMmyl
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKLIN;

ONPENEIATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCAUHEHUAX PA3JIUYHOLO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
OnpeneiEHHOMY KJIacCy COeQUHEHUM 1o ¢dopmysnaMm, BUJI XUMHUYECKOU
CBs3UM (KOBaJICHTHAs, WOHHAs, MeETa/UIMYecKas) B HEOPraHWYECKHUX
COCMHEHUSX, 3aps]l MOHA M0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPaX HEOPTAHMYECKUX COCIMHEHUH, TUIT KPUCTAJUIMYECKON
PELIETKNA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MeunpeneeBa u
JEMOHCTPUPOBATh €r0 TOHUMAHME: OIHUCHIBAaTh W XapaKTepU30BaTh
Tabnmuunyo ¢opmy lleproanueckoit cUCTeMbl XUMUYECKUX JJIEMEHTOB:
paznuyaTh MOHATUS «IJIaBHAs mnoArpynmna (A-rpynmna)» U «1moboyHas
noarpynna (b-rpynma)», wmanble u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabJIUIIE, C YNCITOBBIMU
XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apAn  sApa, oOOHIee YHWCIO JJIEKTPOHOB U PACIPENENICHHE HUX 110
AJIEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M UX COCJIMHEHUHN B Tpejerax MajbIX MEepUOJOB U
[JIABHBIX MOJICPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMUYECKUE peakiuu (10 4YKCIly M COCTaBY Y4YaCTBYIOIIUX B PEaKIuu
BEIIECTB, MO TEIUIOBOMY 3(P(hEKTy, M0 U3MEHEHUIO CTEMEHEH OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CcHenudUuecKkrue XUMHUYECKHE
CBOMCTBa MPOCTBHIX M CJOXKHBIX BEIIECTB, MOJTBEPKJIasi OMNHUCAHUE
MpUMEpaMHi MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIUX
XUMUYECKHUX PEaKIU;

COCTaBJSAITb YPAaBHEHUSI AJIEKTPOJIUTUYECKOW JTUCCOLUMALMM  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUSI PEAKIIMA HOHHOIO
oOMeHa, ypaBHEHHS pEaKkiui, MOATBEPKIAIOIMNUX CYIECTBOBAHUE
T€HETUYECKOM CBSI3M MEXKY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;



pPacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN
MIOCPEJICTBOM COCTABIICHUS SJIEKTPOHHOTO OajlaHCca 3TUX PEaKInid;
IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX CTPOCHUA,
BO3MOXHOCTU TPOTEKAHHUS XUMHUYECKUX TMPEBpAIICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBLHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOTO »JJIeMeHTa Mo (opMyse COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO
XUMHUYECKOM peaKinu;

coOJII01aTh TIPAaBUIIA MOJIH30BAHUS XUMUYECKOM MOCYA0M U 1a00paTOPHBIM
o0opyJoBaHMEM, a TakXe INpaBWwiIa oOpallleHus C BellecTBaMU B
COOTBETCTBHHM C HWHCTPYKIMSIMH TIO BBINOJHEHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OTBITOB 10 TIOJYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIICCTB
(aMMHaKa U yriaeKucioro rasa);

IIPOBOJUTH PEAKIIMH, TTOATBEPIKIAIONTNE KAYSCTBEHHBIN COCTaB pa3IMIHbIX
BEIIECTB: PACIO3HABaTh OMNBITHBIM MYTEM XJIOPUI-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuwimkar-, cyiabdar-, TUIPOKCUI-UOHBI, KATHOHBI
aMMOHHS W HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHUICCKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIC OTIEPAIIMHA MBICIIUTECIILHOMN NEeITEILHOCTH — aHATTU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO0, BBISIBIICHUE IPUUYUHHO-
CIICICTBCHHBIX CBSI3€H — JJI1 M3YYCHHsI CBOWCTB BEIICCTB M XMMHYCCKUX
peaKIuii, E€CTECTBEHHO-HAYYHBIE METOJBI IO3HAHUS — HaOIIOICHUE,
M3MEPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumenoBaHue pa3iesioB u daekTpoHHbIe (LM POBbHIE)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acTh
11 €CTEeCTBO3HAHUS 1 5 5 bubmuoreka [JOK
' IPAKTHYECKOM JIEATENBHOCTH https://m.edso0.ru/7f41837c
YeJI0BEKa
12 BerectBa u xuMuueckue 15 1 bu6nunoreka [JOK
' peaxiuuu https://m.edsoo.ru/7f41837c
Hroro mo paznueny 20
Pasjen 2. Baxueiilune npeactaBuTe i HEOPraHMYeCKUX BellecTB
21 Bosayx. Kucnopon. [lonsarue 5 bu6mmoreka [JOK
' 00 oxcuaax https://m.edso0.ru/7f41837c
29 Bognopoa. ITonsitue o 3 1 bu6mmoreka [IOK
' KHUCJIOTaX U COMIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tousitue 06 5 1 1 Bbub6nunoreka [JOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
OCHOBHBIC KJIaCChI bubnuoreka [JOK
2.4 . 11 1 1
HEOPraHMYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Wroro mo pazneny 30

Pa3nen 3. [lepuoanuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 3jiemeHToB JI. U. MennaeneeBa. CTpoeHHne aToMOB.
Xumunueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[Ieproauueckuii 3aK0H U

31 [lepuognyeckas cucrema 7 bubnnoreka LHOK
XUMHUYECKUX ieMeHToB /[[. M. https://m.edsoo0.ru/7f41837c
MengeneeBa. CTpoeHue aroma
XumMuyeckas CBA3b.

3.2 OxucnIuTeIbHO- 8 bubmmorera IOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC pCAaKIIUU
bu6mmoreka [JOK
Hroro no pasaeity 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa [JOK
https://m.edso00.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbIe
Ne ni/m P Kourpoasnbie | IlpakTnyeckue (1up )
NPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTtBo m XMMu4eckue peakuumn
11 IToBTOpenue u yrinyOneHue 3HaHUN 5 1 bu6muoreka LIOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHIX 4 bubmmoreka [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
DIIEKTPOIIUTHYECKAS TUCCOLUAIIHS. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTainl M X coeANHEHUSA
21 OO11as xapakTepuCTHKa XMMUYECKHX 4 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmesl. ["ajgorens https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMAYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 brbmiorexa [IOK
' pymHEL. £€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1as xapakTepUCTHKa XMMUYECKHX
2.3 anemeHToB VA-rpynmsl. A30T, pocdhop u ux 7 1 Bubmmorexa [JOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OOm1ast XapaKTepUCTHKA XUMAYECKHIX
24 sanemeHToB |V A-rpynmsl. Yriepon u 8 1 2 bubmmorexa [JOK
' . DYHIBL POt https://m.edsoo.ru/7f41a636
KPEeMHHUH M UX COCTUHEHUS
Hroro no pazneny 25



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

Pazgen 3. MeTaJJIBI M HX COCTUHEHU S

. bubmuoreka [JOK
A1 4
3 Obmue cBOCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [{JOK
3.2 Baxueline Metauibl U UX COEAUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpykaouias cpeaa
4.1 BemectBa 1 MaTepraibl B )KA3HU YEJIOBEKA 3 bubnnorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IVTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
No ungpoBbie
Tema ypoka Kontpoabubie | IIpakTnueckue bp
n/n Bcero o0pa3oBaTtejibHbIE
padoThI padoTshI
pecypcsl
1 [Ipeamer xumuu. Pons xumuu B 1 bubmunorexa [JOK
’KA3HHU 4JejIoBeKa. Teja U BelecTBa https://m.edsoo.ru/ff0d210c
2 [TonsTe 0 MeTO/IaX MO3HAHUSA B 1 bubnuoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTnueckas pabora Ne 1 «IIpaBuna
paboTHI B 1a00paTOPUU U TPUEMBI bubnuoreka [JOK
3 1 1
oOpalieHus ¢ 1adopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyaOBaHUEM»
Yucteie BemecTBa U cMecH. CItoco0bl bubnuorexa [JOK
4 . 1
pa3aeiieHust cMeceit https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2
5 «Paznenenue cMeceit (Ha mpumepe 1 1 bubmmorera [IOK
A . PHMEp https://m.edsoo.ru/ff0d28c8
OYHCTKH ITOBAPEHHOM COJIN )»
bubmuoreka [JOK
6 A 1
TOMBL H MOICKYIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHE IIEMEHTHI. 3HAKH 1 bu6mmorekxa [JOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIC BEIIIECTBA 1 bubmoreia HOK
P t https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YYEHUE 1 bubmmorexa [JOK
Yp e https://m.edsoo.ru/ff0d2d50



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

3aKO0H IIOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [JOK
10 X .B
umiricckas popuyaa. Barenthocts https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHUYECKUX JICMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [JOK
11
OTHocuTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMHUYECKOTr 0 bu6mmorekxa [JOK
3JIeMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemniectBa. Mosib. bubmuoreka [JOK
Monsipnas macca https://m.edsoo.ru/ff0d5230
14 dusnyecKkre 1 XUMUYECKHUE SBICHHS. bubmoreka [JOK
XuMHYEcKas peakus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycinoBUs MPOTEKAHUS bubnuoreka IIOK
15 .
XAMUYECKUX PEAKIUUN https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konmm4ecTBa, Macchl
17 BEIIIECTBA 10 YPAaBHCHUSIM Bubmorexa [JOK
H P . https://m.edsoo.ru/ff0d5708
XUMHYCCKUX PEaKIni
Kinaccudukanus xumMmuueckux
18 eaKnuii (COeTMHEHUS, PA3TIOKCHUS brbmmorexa LIOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUsI, OOMEHA)
M. B. JIoMOHOCOB — yu€HBIii-
19 sHimKIoneauct. O0o0IeHrE U bubmaorexa HOK
) B https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aINs 3HAHHUIA
20 Kontponbhas pabora Nel o reme bubnuorexa [{OK

«BelecTBa 1 XUMHYECKHE peakuum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d5708
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Boznyx — cmech razoB. CocTaB BO3ayXa.

Bbub6nunoreka IJOK

21 K — )
UCJIOPOJ — DJIEMEHT U TIPOCTOE BEIIECTBO https://m.edsoo.ru/ff0d44ge
O3o0H
du3nyecKre 1 XUMUYECKHE CBOMCTBA
22 KHCJIOpO/Jia (peaKIIuu OKUCIICHUS, TOPCHHE ) bubmorera IOK
posa peatdt » TOP ' https://m.edsoo.ru/ff0d4614
IlonsTHe 00 oKCcHAAX
Crioco06bI moTyyeHus: KUCIopoJia B
23 1a00paTOpUU 1 MIPOMBIIIICHHOCTH bubmorexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHne Kucaopoaa
TemnoBoil >PpPeKT XUMUUECKOH peaKIuu,
24 MTOHSATHE O T(SCPMOXI/IMI/ILIGCKOM paBH:HI/II/I bubmorexa HOK
P P ’ https://m.edso0.ru/ff0d4790
9K30- M SHJOTEPMHUECKUX PEAKIIAIX
TomnmBo (HeDTh, Yrollb ¥ METaH).
25 3ar }IBHCI-EI/qu];OZ’» o a, CIIOCOOBI iro bubmmorera [OK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
IIpaxtnueckas padora Ne 3 mo TeMe
26 <<1_P}0J'I eHHe I/II()JO6I/I aHMe KUCI0po/1a bubmmorera [OK
i . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYEHUE €r0 CBOMCTBY»
97 Bonopoa — 21eMeHT U IPOCTOE BEMIECTBO. bubnuoreka IIOK
Haxoxnenue B mpupone https://m.edsoo.ru/ffod4ddo
28 ®du3nyYecKre 1 XMMHUYECKHEe CBOMCTBA bubmuoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IloHsATHE O KHCIOTaX U COMIAX bubmmorera [OK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl osTy4eHust BOAOPO/Ia B bubnuoreka [JOK

nabopatopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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IIpaktuyeckas pabora Ne 4 o Teme

31 «ITonyuenne u coOupanue BoAOpoaa bubmorexa HOK
i . p AOPOLE, https://m.edsoo.ru/ff0d4f42
W3YYCHUE €T0 CBOWCTBY
bu6mmoreka [JOK
32 MonstpHelii 005EM ra3oB. 3aKoH ABOraapo
P P https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIUUECTBA BENIECTBA
33 rasa Io ero u3BECTHOMY KOJIHNYECTB bubmorexa HOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA HIIN 00BEMY
Brruucnenust 00bEMOB ra3oB 10 YpaBHEHUIO
34 €aKIIMH Ha OCHOBE 3aKOHA 00BEMHBIX bubmiorexa HOK
peaitt o https://m.edsoo.ru/ff0d5708
OTHOILIEHH Ta30B
35 dusnyeckre 1 XUMUYECKHE CBOMCTBA BOJIBI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
bubmnoreka IJOK
36 Cocras ocHoBanuii. [Torsitne 00 HHIUKaTOpax
g P https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacbieHHbIe 1
37 HEHACHIIIEHHEIE PacTBOPLI. MaccoBas 10 bubmorera IOK
Hl p P! a https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B pACTBOPE
[Ipaktuyeckas padora Ne 5 mo Teme
38 «IIpuroroBiieHre PacTBOPOB C ONpeIeIEHHON bubmorexa HOK
P . . P p beA https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIeH pacTBOPEHHOIO BELICCTBAY
39 KonTtponbnas padora Ne2 o teme bubnmnoreka [HOK
«Kucnopon. Bogopoxn. Boga» https://m.edso0.ru/ff0d6342
Okcupl: cocTaB, KnaccupuKams, bubmuoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMH4YECKUE CBOMCTBA
bu6munoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX

OKCHIOOB

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHus: cOCTaB, KiacCU(UKALINS, bubnmnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XUMHYECKHE CBOMCTBA bubmuoreka IIOK
OCHOBAaHMI https://m.edsoo.ru/ff0d67ca
m Kucnorsr: cocras, kinaccudukanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune u XuMHYECKUE CBOMCTBA KUCIOT bubmorexa [TOK
ye https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIIATypa, CIIOCOObI bubnmnoreka [HOK
MOTYyYEHHS, XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edso0.ru/00ad9b7c
COCTMHEHUI
48 I'enernueckas cBsI3b MEXKIY KIacCaMHu bubamnoreka [HOK
HEOPTaHUYECKUX COCTMHEHUI https://m.edso00.ru/00ad9a50
bu6mmoreka [JOK
49 O060061eHure 1 cucreMaTH3anus 3HaHUH
B t https://m.edso00.ru/00ad9ch2
50 Kontponsnas padora Ne3 mo teme "OcHOBHBIE bub6mmoreka [IOK
KJIACChl HEOPTaHUYECKUX COSAUHEHMIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKU KIacCU(PUKAIIUU
o1 XUMHYECKHUX d1eMeHTOB. [loHsTHE O TpynIax bubmmorexa [IOK
' 20 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
Ilepnonnueckuii 3akoH u Ilepuonuyeckas
52 cucreMa XuMH4eckux 3neMeHToB 1. U bubmmorera LIOK
o https://m.edsoo.ru/00ada52c
MenneneeBa
bubnmnoreka LHOK
53 Ilepuroapl, rpymnbl, NOArPYIIIbI 1

https://m.edsoo.ru/00ada52c
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CTpOCHI/Ie aromoB. CocTaB aTOMHBIX AACP.

bub6nunoreka IJOK

4
> M3otonsr https://m.edsoo.ru/00ada342
CtpoeHue 3IEKTPOHHBIX 0007I0YEK aTOMOB
95 anemenToB [lepuoguyeckoit cuctemsr J. U bubmmorexa [IOK
pHo o https://m.edsoo.ru/00ada6bc
Menpgenecena
XapakTepucTUKa XUMAYECKOT0 JIEMEHTA 10
N bu6nunoreka [JOK
56 ero nonoxeHuto B [lepuoanueckoii cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leproanueckoro 3akoHa Jijist
o7 a3BUTHUS HayKu U npaktuku. [. bubmorexa [JOK
p YK . P . A https://m.edso0.ru/00ada96e
MenzeneeB — y4€HbIN, TIeIaror U rpakKIaHuH
DNEeKTPOOTPULIATEIBHOCTh AaTOMOB bu6muoreka [IOK
58
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 u
OHHAT XUMIHcckas CBA3b https://m.edsoo.ru/00adac34
60 KoBanenTHas HemosipHast XUMUYECKas! CBI3b bubmorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBaneuTnas nossipHast XUMHUYECKas CBI3b Bubmaorexa OK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Creneus okucieHH https://m.edsoo.ru/00adae28
63 OKUCIUTEBHO-BOCCTAHOBUTENBHBIE PEAKIIN Bubmaorexa OK
peakit https://m.edso0.ru/00adb076
64 OKUCIUTEN U BOCCTAHOBUTEIIH bubmorexa LIOK
https://m.edso0.ru/00adb076
65 Kontponsnas padora Ne4 o teme «Ctpoenue bu6mmoreka LIOK

aroma. XUMHAYECKasl CBSI3b»

https://m.edsoo.ru/00adb486
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66 PesepBHelit ypok. O6001IeHNE U 1 bubnmnoreka [HOK
cucTeMaTu3anus 3HaHu| https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600meHue 1 1 bubmuoreka IIOK
cucTeMaTu3anus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PesepBubIil ypok. O6001meHue 1 1 bu6mmoreka [JOK

cUCTEMAaTH3aLA 3HAHUN

https://m.edsoo.ru/ff0d61c6

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kourpoasnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
[Iepuonuueckuii 3akoH. Ilepuoanueckas
1 cucTeMa XuMU4eckux asemenToB 1. 1 1 brbamorexa TIOK
S https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
MIEepHO0B
3 Knaccudukanust 1 HOMEHKIaTypa 1 bubmmoreka [[OK
HEOPTaHWYECKHUX BEUIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYEeCKON CBSI3U U TUIIBI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o reme
5 «IToBTOpEHUE U yriydraeHue 3HaHUH 1 1
OCHOBHBIX pa3J/IeJIoB Kypca 8 Kiacca»
5 Knaccudukanus XuMHUECKUX peakuii mo 1 bubmmnoreka [IOK
Pa3IMYHBIM IPU3HAKAM https://m.edso0.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOW PEaKIIMH.
7 [ToHsiTHE O TOMOTE€HHBIX U T€TEPOreHHBIX 1 bubmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peaKIusIx
[TonsTHE O XUMHUYECKOM PAaBHOBECHH.
8 @akTOopsl, BIUSAIOIINE HA CKOPOCTh 1 bubnuoreka IIOK

XUMHYSCKON PCaKn U IMOJIOXKCHUC
XUMHNYECKOI'0 paBHOBCCHA

https://m.edsoo.ru/00adc28c
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9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 37EKTPOTUTUYECKON AUCCOLMALINH. bubnmnoreka [IOK
CuiibHBIC U C1a0bIe 2JIEKTPOJIUTHI https://m.edso00.ru/00adcd68

11 HoHHbIC YypaBHEHUS peaKInid Bubmorexa IIOK

P peaxt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAaHUI
12 B CBETE IPEACTaBICHUI 00 bubmorexa [OK
e ~ https://m.edsoo.ru/00add5d8
3JIEKTPOTUTUYECKON JUCCOLMAIIIT
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 MPECTaBICHUI 00 YJIEKTPOIUTUIECKOM bubmorera [IOK
pe P https://m.edsoo.ru/00add8b2
JIACCOLHAIIN
14 ITonsiTve o ruapoIU3e coneit bubmoreia HOK
s https://m.edsoo.ru/00add9d4
bu6mmoreka [{OK
15 O0o0menue 1 cucTeMaTH3aIvs 3HaHHI
- H https://m.edsoo.ru/00addd12

16 [IpakTtuyeckas padora Ne 1. «Pemenue bubmuoreka [IOK
SKCIEPUMEHTAIBHBIX 3a71a4) https://m.edsoo.ru/00addbfa
KonTtponbhas padora N2 o Teme

17 «IIEKTPOIUTHYECKAS JUCCOLIAALTIS bubmaorexa HOK

P i https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIINU B PACTBOPAX»

18 OO01mast xapaKTeprCcTUKA TAIOTCHOB. bubnuoreka [JOK
XUMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ColstHas KHCIOTa,

P P . bubmuoteka [JOK

19 XUMHUYECKHE CBOMCTBA, MOJIYYCHHE,

IIPUMEHEHNE

https://m.edsoo.ru/00ade104
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[Ipaktuyeckas padora Ne 2 o Teme

bu6mmoreka [{OK

20 «ITomyyeHne CONSTHON KUCIIOTHI, N3yUYEHUE
. y? yi https://m.edsoo.ru/00ade348
e€ CBOMCTBY
Brrurcnenus mo ypaBHEHUSAM XUMHYECKUX
21 €aKIIMii, €CITU OJIUH U3 PEareHTOB JIaH B bubmmorera [IOK
PEaKIH, A P A https://m.edsoo.ru/00ade488
U30BITKE
29 OO6mas xapakTepucTuka 3JeMeHToB VIA bubnmnoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTrponHbie MOIUGUKALIUN CEPBI.
23 HaxoxgleHHe Cephl H(lzaé COCI[I/IHGI})II/Iﬁ B bubnnorexa [IOK
P N https://m.edsoo.ru/00ade64a
npupoae. XMMHYECKHUE CBOICTBA cepbl
24 CepoBogopo/, cTpoeHue, Guzndeckue u Bbubmmoreka [JOK
XUMHUYECKHE CBOWCTBA https://m.edso0.ru/00ade802
Oxkcuapl cepsl. CepHasi KMCIIOTA,
25 (1)I/ISI/III€CKI/IIC) " xmﬁnqewne CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMECHEHUE
XHUMHUYECKHUE PEAKIUH, JIEIKAIUE B OCHOBE
26 MPOMBIIIJIEHHOT O CII0C00a MOTYy4YeHUS bubmuoreka LIOK
CEpPHOM KUCIOThl. XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlEH Cpe/ibl COETUHEHUSIMH CEPbI
97 Brruncnenne MmaccoBol J0JIM BBIXOJIa bu6mmoreka [{OK
IIPOAYKTa peaKuu https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTruka 31eMeHToB VA
28 rpynmnsl. A30T, paclipoCTpaHEHHE B bubnuoreka LIOK
npupoe, pu3nyecKue 1 XuMHUIECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHaK, ero GU3NYecKue U XUMUIECKHE bubnmnoreka [IOK

CBOﬁCTBa, MMOJIYYCHHUEC U IPUMCHCHUC

https://m.edsoo.ru/00adf004
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[Ipaktuyeckas padora Ne 3 o Teme

30 «[TomyueHne amMmmuaka, U3ydeHHe ero bubamorexa [IOK
. i > 1Y https://m.eds00.ru/00adf180
CBOHCTB»

31 A3oTHas KUCIIOTa, €€ GU3NIECKHUe U bubnuorexa [JOK
XUMHYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEH

32 aMMOHHS B KaUECTBE MUHEPAIbHBIX bubnuoreka LIOK
ynoopennii. XuMHUYeCcKOe 3arps3HeHne https://m.edso00.ru/00adf518
OKpYKAIOIIel Cpebl COeTMHEHUSMH a30Ta
®dochop. Oxeun pochopa (V) u pochophas

33 KHCTOTa, GU3NUYECKUE U XUMUYECKHE bubmorexa LIOK

L https://m.edsoo.ru/00adf68a
CBOICTBA, OJTyUYEHUE
Hcnons3oBanue ¢pocdaroB B kKauecTBe
34 MHUHEPAIbHBIX YIOOPEHNI. 3arpsi3HEHUeE bubmmorexa HOK
p N YAOOP - arp https://m.edsoo.ru/00adfc20
MPUPOIHOIM cpenbl hochaTamu
Yrnepon, pacpocTpaHeHUE B IPUPOJE, bubmmnorexa [IOK

35 .

(u3nueckue U XuMHUYeCcKre CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcupt yriepona (1) u (1V), ux
(bu3mvYecKre U XMMHUYECKUE CBOIMCTRA. bubnmnoreka [HIOK

36
DKOJIOTMUECKHUE MPOOIJIEMBI, CBA3aHHBIC C https://m.edsoo.ru/00adfebe
okcuaoM yriepoaa (1V)

bub6munoreka [JOK
37 VYronbHast KUCI0TA U €€ CONH
https://m.edso00.ru/00ae006¢
[Ipaktrueckast padota Ne 4 mo Teme
| bub6munoreka [JOK
38 [TomyueHue yriekuciaoro rasa.

KauecTBeHHas peakiys Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢
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HepBOHa‘-IaHLHLIC MIOHATHS 00

39 OpPTaHWYECKUX BEIIECTBAX KaK O bubmorexa [TOK
https://m.edso0.ru/00ae054e
COCIMHEHHSX YTIIepoia
40 Kpemnuwii u ero coeuHeHus bubmaorexa LOK
https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3aa4 110 TEME bubnmnoreka [IOK
«BaxHeimme HeMeTaJIIbl U UX https://m.edso00.ru/00ae0bf2
COCITMHEHHU S
Kontponbnas padora Ne3 o teme

42 «Baxneimue HeMeTaJlTbl U UX Bubmorexa [TOK

https://m.edso00.ru/00ae0e18
COCJIMHEHMUSI
OO01mas XxapaKTeprCTHKa XUMHUIESCKHIX

43 3JIEMEHTOB — MeTaJuIoB. MeTramueckas bubnmnoreka [{IOK
CBSI3b M METAJUIMYECKAsl KpUCTaJUIMnYecKas https://m.edsoo.ru/00ae103e
pemrérka. @U3NIECKUE CBONCTBA METAJIOB
XHUMHYECKHE CBOWCTBA METAIIJIOB.

44 DNEKTPOXUMHUYECKUH PsiJi HAPSKEHU I brbmxorexa [IOK

https://m.eds00.ru/00ae1156
METaJIJIOB
O61u11e criocoObl MOTYYEHUsT METAJIIOB.

45 CrutaBbl. BerauciieHust mo ypaBHEHUSM bubnmnoreka [HOK
XUMHYECKUX PEAKIINM, €CIIU OUH U3 https://m.edsoo.ru/00ael1156
pEareHToB COACPKHUT MPUMECH

46 [TonsiTre 0 KOPPO3UM METAILIIOB butamorexa LIOK

https://m.edso0.ru/00ae1278
bu6maunoreka [JOK

47 [lenormbre meTabI https://m.edso0.ru/00ae14b2

bu6mmoreka [{OK

48 Oxcupl U TUIPOKCUIBI HATPUS U KaJTUs

https://m.edsoo.ru/00ael4b2
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bu6nmnorexa [JOK

49 €JIOYHO3EME € MeTal
[Henounoseneibubie MeTan bl https://m.edsoo.ru/00ae15e8
50 Baxneime coenMHeHUs KaJbIUs bubmmorexa [{OK
4 A https://m.edsoo.ru/00ael5e8
51 O000111eHE U CUCTEMATU3alUs 3HAHUI
bub6mmorexa [JOK
52 JKEcTKOCTh BOABI U CIIOCOORI €€ YyCTpaHEHUS
8 yerp https://m.edso0.ru/00ae1886
[Ipaktrueckas padora Ne 6 mo Teme
53 "YKEcTKOoCTh BOJBI U METOIEI €€ bubnnorexa [IOK
Y A https://m.edsoo.ru/00aelae8
yCTpaHEeHHS
bubmuoreka [JOK
54 AJTOMUHUHT
https://m.edsoo.ru/00aelc64
55 AmMdorepHbIC CBOICTBA OKCHA H bubnmnoreka [HOK
TUIPOKCHU 1A aTFOMUHHUS https://m.edsoo.ru/00aelc64
bu6mmoreka [{OK
56 Keneso
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, TuIpOKcU bl U comu xenesa (1) u Bbubmmoreka [JOK
xenesa (1) https://m.edso00.ru/00ae35e6
58 O0001IeHre 1 cucTeMaTU3aus 3HaHui 110
TeMme «MeTauieD)
[IpakTuueckas padbora Ne 7. Pemenue
59 JKCIEPUMEHTAILHBIX 33134 10 TEME bubnnorexa [IOK
P . s https://m.edsoo.ru/00ae3de8
«Baxkueliume MeTasuibl U UX COEIUHEHUI
Brrurcnenus o ypaBHEHUSIM XUMHYECKUX
€aKIMii, eCJIM OWH U3 PEearcHTOB JaH B
pedKtt A P A bubmuoreka [JOK
60 U30BITKE UITH CONIEPKHUT MTPUMECH.

Brruucnenus MaccoBoii 1011 BbIXO/1a
IPOAYKTA PEaKIU

https://m.edso0.ru/00ael750
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61 O06o0mIeHre U CUCTEMATU3aIIMS 3HAHUHA 1
62 Kontponsnas padora Ne4 o teme 1
«BaxHe#mme MeTaTbl B X COSTMHEHUSD)
63 BemiecTtBa 1 Matepuaibl B IOBCETHEBHOM 1 bub6nunoreka [JOK
JKA3HU YE€JI0BEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIICH bubmoreka [[OK
64 1
cpenbl https://m.edso0.ru/00ae4270
65 Ponb XuMuM B pEIEHUH dKOJIOTMYECKHUX 1 bubmuorexa I[{OK
npodiaem https://m.edso00.ru/00ae4270
PesepBHblit ypok. O600meHue u bubmmnoreka [{IOK
66 . 1
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHNE U 1 bubnuoreka [IOK
cUcTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O6001meHue 1 1 bubnmnoreka [IOK
cUCTeMaTHu3alys 3HaHU I https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

» Xumus, 8 kimacce/ I'abpuensa O.C., Octpoymos WU.T"., Cnankos C.A.,
AxnmonepHoe ob6mectBo «M3natenberBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB N.T'., Cnagkos C.A.,
Axnmonepuoe obmectBo «M3marensctBo «IIpocserienuey

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi. ba3oBblii ypoBEHb.
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