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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCSA CPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE I10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXXUT OCHOBOW [jIsi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAaJl B SKOJIOTHYECKOE
o0Opa3oBaHHe 00Yy4AIOIIHUXCS.



JlanHble HampaBlieHUs B OOyYe€HUH XHMMHUU OOECNEUMBAIOTCS CHEeUU(PUKON
cColepKaHusl  y4yeOHOro  MpeaMeTra, KOTOPBIA  SBISETCS  IeIarorH4ecKH
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKH XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHH W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX MOHSITUU
OpTraHUYECKON XHUMUHU.

CrtpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MIOHATHM O XUMHUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl 1O IPHUHIMUILY
IIOCJIEA0BATEILHOIO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YY4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— TPEACTaBIEHUN 00 JJIEKTPOJIUTUYECKOH JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIMPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHSI K JPyromMy, BBINONHAS (YHKUUM OOBSICHEHUS M MPOTHO3MPOBAHUSA
CBOMCTB, CTPOCHHsI U BO3MOXXHOCTEH ITPAKTUYECKOI'O IPUMEHEHUSA U IOIYYCHUS
M3y4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEACTABIICHNUS] O XMMHYECKON COCTABISIOIIEN HAYyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHOM NpPHUPOJABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO M
METOJaM IIO3HAaHMWS B Hayke. M3ydeHune XUMUM NPOUCXOAUT C INPUBJICUECHUEM
3HaHUW M3 paHee H3YyYEHHBIX Y4EOHBIX MpeaMeToB: «OKpyKaloluil Mupy,
«bunonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wW3yyeHUH XHUMHM M[POUCXOAUT (HOPMUPOBAHME 3HAHMI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIIbBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbBl XHUMHUECKHUX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHUI MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B
OpUOOIIEHUM K HAy4YHBIM METOJaM I[I03HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMHUYECKHUX Peakluii, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATENbHBIX YMEHUHN U
UX TPUMEHEHUH B Y4YeOHO-TIO3HABaTENbHOM U y4eOHO-HCCIIEeI0BaTENbCKON



JESITEIbHOCTH, OCBOCHHM TpPaBUJ O€30MacHOro OOpalleHus C BEIIeCTBAMH B
MMOBCEHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauY€HHE MPUOOPENH TaKHUE 1eIU, KaK:

— (¢GOopMHUpOBaHHE WHTEIUICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
oOy4Jarommxcss K CamMOCTOSTEIbHOM MO3HABATENHLHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, MO3HAHHUS M CaMOIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— ((opmupoBanue oOmEeld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCI€ YMCHHH OOBSCHITH W OIICHWUBATH SIBIICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XUMHUH, TPUMEHSTh HMX MpPU pEUIeHWU TPo0JeM B TOBCEAHEBHOM >KU3HU H
TPYAOBOH AESITENBbHOCTH;

— ¢opmupoBaHHEe y OOydYalOIMXCAd T'YMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHsI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIIsl W HAMPABICHHOCTH JATbHEUIIETO
oOyJeHus.

OOmiee YMCIO 4YacoB, OTBEACHHBIX I HU3YYCHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XuMumM B )KM3HU YENOBEKA. XMMUS B CUCTEME HayK. Tena u
BellecTBa. Ou3nyeckre CBOMCTBA BEIIECTB. ATperaTHOE COCTOsIHUE BellecTB. [lonsaTue o
METO/ax MO3HAaHUS B XUMUHU. YHCThIE BemecTBa U cMecu. CriocoObl pa3IesieHrs CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.
IIpocTeie U COXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudaeckass ¢opMmyna. BaleHTHOCT, aTOMOB XMMHYECKHUX JJIIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BemlecTB. OTHOcuTenbHas aTtomMHas wmacca. OTHOCHUTENbHas
MOJIEKYJIsIpHasi Macca. MaccoBast 10JIs1 XUMUYECKOTO 3JIEMEHTA B COEJUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBSI3b KOJTMYECTBA, MACCHI
U Yuclia CTPYKTYPHBIX €IMHMI] BemecTBa. Pacuérel mo dopMmynaM XUMHYECKUX
COECIMHEHU.

OU3NYECKUE U XUMHUYECKHE SIBIICHUS. XUMHUYECKasl peakius U €€ NpU3HaKu. 3aKOH
COXpaHEHHUs MacChl BELIECTB. XUMHUYEeCKUe ypaBHeHus. Kiaccuduxanus XUMHUECKUX
peakiuii (CoeIMHEHUS, pa3JIOKEHUSs, 3aMeIeHUs], 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHUYECKOW TMOCYJ0M, MpaBuiaMud padOThl B JIabopaTopuu Hu
npuéMaMu oO0palleHus ¢ JabopaTOpHbIM O00OPYJOBAaHHWEM, H3YYEHHE W ONUCAHUE
¢u3HUecKuX CBOMCTB 00pa3lloB HEOPTaHWYECKUX BEIIECTB, HAOMIOJCHUE (PU3UUYECKUX
(T1aBieHUE BOCKA, TasiHUE JIbJa, PACTUPAHUE caxapa B CTYINKE, KAUTIEHUE U KOHJEHCALIM
BOJbI) W XUMHYECKUX (TOpEHHE CBEYM, MPOKAJMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KUCIOTOM) SIBICHUM, HAONIOJACHHE W ONUCAHWE NPHU3HAKOB
NPOTEKaHUSI XUMHUYECKUX peakiuid (pa3joKeHHe caxapa, B3aUMOJICUCTBHE CEPHOU
KHUCIIOTBI C XJIOpHIIOM Oapwusi, pasnoxkenue runpokcuga menu (ll) mpu HarpeBanuw,
B3auMoO/IcHCTBHE kene3a ¢ pactBopoM cosd Meau (1), n3ydenue crmoco6oB pas3ueneHus
cMeceil: C TMOMOIIbI MarHuta, QUIBTPOBAHUE, BbIMAPUBAHUE, JAUCTUIUISINUA,
xpomatorpadusi, TPOBEJECHNE OUYMCTKU TMOBAPEHHOW COJIM, HAOJIIOJICHUE W OINHUCAHUE
pe3yJbTaTOB MPOBEACHUS OMbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MaccChl,
CO3/IaHUE MOJIeTIeH MOJIEKYJ (I1apOCTEPKHEBBIX).

Ba:xHeiimue npeacTaBuTe I HEOPraHNYECKUX BelECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopoa — 3JeMEHT W TIPOCTOE
BellecTBO. HaxokneHue Kuciaopoja B NMpUpoje, PU3HMUECKHEe U XMMHUYECKHE CBOMCTBA
(peaxruu ropenust). Oxcunsl. [Ipumenenue kuciaopona. CrnocoObl MOMyYSHUST KUCIOPOa
B jabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopoT kuciopoma B mpupone. O30H —
aJUIOTpONHAs MOU(PUKAIINS KUCIOPOa.

TernoBoit 3¢(heKT XUMMUYECKON peakiui, TEPMOXUMHUUYECKHE ypaBHEHUS, 9K30- U
SHJOTEPMUYECKHUE peakuu. TOMINBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHHE
MapHUKOBOTO 3 (PexTa, pa3pyIieHue 030HOBOTO CIIOS.



Bopopon — anemMeHT m mpocTtoe BemecTBO. HaxokeHue Bomopoda B MPUPO/IE,
du3nUeckue U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCO0b! moiydeHusi. Kuciorer u
COJIH.

MosipHbIil 00BEM ra3oB. PacuéTel M0 XUMHYECKUM YPaBHEHUSIM.

dusnyeckrue CBOKMCTBAa BOJbI. Boga kak pactBoputeinb. PactBopbl. HackllieHHbIE U
HEHACBIIICHHBIE pACTBOPBI. PACTBOPMMOCTH BEMIECTB B BOJI€. MaccoBas 1015l BEIIECTBA B
pacTtBope. XUMHYECKHE CBOMCTBA Bojbl. OcHOBaHUsA. Ponb pacTBOpOB B MpHUpOJIC U B
KU3HU 4YesioBeka. KpyroBopoT BObI B MpUpoe. 3arpsisHEHUE MPUPOIHbIX BoA. OxpaHa
Y OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanuss Heopranumyeckux coeauHeHuit. Oxcuael.  Kiaccuduxanuys
OKCH/JIOB: coJieo0pa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HecosneobOpaszytomme. Homenknarypa oxcuyioB. dusnyueckue M XMMHUYECKHUE CBOMCTBA
okcuaoB. [lomyyeHne OKCHuIoB.

OcHoBanus. Knaccudukarusi ocCHOBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBAHUA.
Homenkiatypa ocHoBaHuil. Dusnyueckne ¢W XHUMHUYECKHME CBOMCTBA OCHOBAHMWM.
[Tomyyenne oCHOBaHUM.

Kucnotel. Knaccudukamus xkucinor. Homenknarypa kucnor. ®Pusnueckue Hu
XAMUYECKHE CBOMCTBA KUCIOT. Psn aktuBHOCTH MeTaiuioB H. H. bekerosa. [lomyuenue
KUCJIOT.

Comu. Homenknarypa coneid. Duzndeckue M XUMHYECKHUE CBOMCTBA COJIEH.
[Tonydenue coien.

['eHeTnyeckas CBsI3b MEXKIY KIAaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumMenm:

KAQUECTBEHHOE ONPEHECICHUE COJEPKAHUSA KUCIOPOJa B BO3IAyXE, IMOJYUYCHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHHUE CBOMCTB  KHUCIOpOJa, HaOII0JAcHUE
B3aUMOJICMCTBUS BEIIECTB C KHUCJIOPOJIOM M YCJIOBHS BO3HUKHOBEHUS W MPEKPaILCHUS
ropeHus (rmoxkapa), O3HaKOMJIEHHE C oOpasllaMd OKCHIOB M OIIMCAHHE WX CBOMCTB,
MOJIyYeHHE, COOMpaHHe, PAClO3HABAHME M M3YyUYCHHUE CBOWCTB BOJOpOJa (TOpEHHE),
B3auMojielicTBue Bojopoga ¢ okcugoM wmeaw  (II)  (BO3MOXKHO HCIOb30BaHUE
BUJICOMATEpUANIOB), HAOMIOJIeHHEe O0O0pa3lloB  BEIIECTB  KOJUYECTBOM |  MOJb,
HCCIIeIOBaHUE OCOOCHHOCTEN pacTBOPEHMsI BEIIECTB C Pa3IMUYHONM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOU J0JIEM PaCTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHUE BOJIbI C METAJJIaMU (HATPUEM U KaJIbIIMEM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB), HCCIEIOBaHUE OOpa3llOB HEOPTraHUYECKUX BEIIECTB Pa3TUYHBIX
KJIaCCOB, HAOJIIOJIEHUEe WM3MCHEHUSI OKPACKM WHAMKATOPOB B PACTBOPAX KHUCIOT U
niesniovent, u3yuenue BzaumozeicTBusa okcuna menu (1) ¢ pactBopom cepHOW KUCHOTHI,
KHUCJIOT ¢ METaJUIaMHU, PEAKLNN HEUTpAIU3al1H, I0JIyYEHHE HEPACTBOPUMBIX OCHOBAHUMU,
BBITECHEHHE OJTHOTO METajlla IPYTUM U3 PACTBOPA COJIM, PELICHUE 3KCIIEPUMEHTAIbHBIX
3a71a4 1o TeMe «Ba)XHEeNIIne KJIaCChl HEOPTaHUYECKUX COCTMHEHUID.



IMepuoagnueckui 3axkoH M Ilepuoamyeckasi cucreMa XUMHYECKHX 3JI€MEHTOB
A.A. MengeneeBa. CrtpoeHnme aTomMoB. XHMHUYeCKasd CB3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN

[lepBble MOMBITKUA KIAacCUPUKAIMKA XUMHUYECKUX 3JeMeHTOB. [loHsaTe o rpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHbIE U HIEIOYHO3EMEIbHBIE METAJUIbI, TaJOreHbl, UHEPTHBIC
rasel). JJI€MEHTbI, KOTOpbIe 00pa3yIoT aM(pOTEpHBbIE OKCUABI U TUIPOKCH/IBI.

Ilepnonnueckunt 3akoH. [lepuoguueckas cucrema xuMudeckux anemeHTos J[. U.
MenneneeBa. Kopotkomepuonnas wu jmHHONEpuomHas ¢opMmbl [lepuoamdeckoit
cucteMbl xumudeckux 3iueMeHToB 1. Y. Menneneesa. [lepuoasl u rpynmsl. @uszndeckuit
CMBICJI IOPSIKOBOTO HOMEpPa, HOMEPOB MEPUOIA U TPYIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aToMmHbIX sjaep. M3orombl. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UeK aToMOB MepBbIX 20 xuMuyeckux 3naemMeHTOB [lepmomuueckoit
cuctembl J[. WM. MeHneneeBa. XapakTepUCTHKA XHUMHUYECKOTO »JJIEMEHTA IO €ro
nonoxeHuro B [lepuognueckon cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM  H3MEHEHHMS pajguyca aTOMOB XHWMHYECKHUX  JJEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyNIIaM U MEPUOIaM.

3nauenne Illepuonnueckoro 3akoHa W llepHoaMYEeCKOM CUCTEMBI XHUMHUYECKUX
AJIEMEHTOB JIJIsl pa3BUTHUA HayKu U nipakTuku. 1. 1. MenaeneeB — yu€Hblil U rpa)kJIaHuH.

Xumuueckass  cBsa3b.  KoBaneHTHas  (mojispHas W HEMOJISIpHAsA)  CBSI3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHus. OKHUCIUTEIBHO--BOCCTAHOBUTEINIbHBIE peakuuu. [Ipormecchr
OKHCJIEHUS U BOCCTAHOBIICHUSI. OKUCIUTENN U BOCCTAHOBUTEU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0Opa3oB BEIIECTB METAIUIOB U HEMETANIOB, B3aMMOJICHCTBUE
TUIPOKCUAA IMHKA C pPACTBOPAMHM KHCJIOT M IIEJOYEH, NPOBEICHUE ONBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPhl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuidi (ropeHue,
PEeaKIMK PA3IIOKECHHS, COSTUHEHU ).

Mesxcnpeomemmnuwie ceasu

Peannzanusi MeXNpeaIMETHBIX CBA3€H TIpU M3YYEHMH XHMUUM B 8§ Kiacce
OCYILIECTBIISIETCS 4Y€pe3 MCIOJIb30BaHME KaK OOIIMX E€CTECTBEHHO--HAYUHBIX TMOHSATHUH,
TaK W TOHSITUH, SBISIONIMXCS CUCTEMHBIMU JIJIl OTHEJIBHBIX MPEAMETOB €CTECTBEHHO--
HAy4YHOTO I[UKJIA.

OO0mIre ecTeCTBEHHO--HAYYHBIC TIOHATHS: HAyYHbIN (DAKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaju3, CHUHTE3, Kiaccu(ukamus, TEepUOJAUYHOCTh, HAOIIOACHUE, OKCIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBICHUE.

®dusuka: mMarepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, HU3OTOIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, OJJICKTPUUECKUN 3apsiji, BEIIECTBO, TeENO, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, Ta3, (PU3MUYECKHE BEIMYUHBI, €IUHUIIBI W3MEPCHUSI,
KOCMOC, TIJIaHETHI, 3B€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.



['eorpadusi: atmocdepa, rumpocdepa, MUHEpaybl, FOPHBIE MOPOJbI, MOJIE3HbIC
HCKOMNaeMbIE, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYecKasi peaKus

Ilepuomnueckuii 3akoH. [lepuoguueckas cucrtema Xxumuueckux siemeHToB /1. U.
MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOWCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KATUs, KAIbIUA U UX COCUHEHHUI B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B lleprnoanueckon CuCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THITBI KPUCTAJUIMYECKUX PEUIETOK,
3aBUCHMOCTh CBOWCTB BEIIECTBA OT THNA KPUCTALIMYECKOW PpEIIETKA U BHJA
XUMHUYECKOU CBS3H.

Knaccudukanys © HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XUMHUYECKUC
CBOICTBA BELIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHUYECKUX COEIUHEHUN,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XUMHUYECKUX peakluil MO Pa3jMdHbIM MpuU3HaKaMm (10 YHUCIy U
COCTaBY YYAaCTBYIOIIMX B PEaKIMU BEUIECTB, MO TEILUIOBOMY 3(PPEKTy, MO HM3MEHEHUIO
CTETICHEW OKHUCJICHUSI XUMHUYECKUX DOJEMEHTOB, IO OOpaTUMOCTH, IO YYacCTUIO
KaTanu3aropa). IK30- U SHJIOTEPMHUECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPaBHEHUSI.

[TonsitTue o0 ckopocTH XuUMHYEeCKOM peakiuu. I[loHstue 00 00paTUMBIX W
HEOOpaTUMBIX XUMHMUYECKUX peakuusix. [loHATHE O TOMOIE€HHBIX M TIe€TePOTCHHBIX
peakuusax. [lonstue o karanmse. I[loHsTHE O XMMHYECKOM paBHOBeCHMU. DaKTOPBHI,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKON PEAKIIMK U TOJIOKEHNE XUMUUECKOTO PABHOBECHSI.

OKUCANTETLHO-BOCCTAHOBUTEIBHBIC peakuuu, AIEKTPOHHBIN Oayanc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakiuu. CocTaBlieHUE YPaBHEHUN OKUCIUTEIbHO--
BOCCTAHOBUTEIBHBIX PEAKIUH C UCIOIB30BaHUEM METO/1a AJIEKTPOHHOIO OajaHca.

Teopust JNEKTPOJIUTHUYECKON AUCCOLMALMNA. OJEKTPOJIUTBI W HEAJIEKTPOJIUTHI.
Katnonsl, aHmoHbl. MexaHuU3M AUCCOIMALIMM BEIIECTB C Pa3JIMYHBIMUA BUIAMU
XUMUYeCcKo# cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CJIa0bIe SJICKTPOJIUTHI.

Peakiuu nonHOrO OOMEHA. YCNOBUS MPOTEKAHMSI peakluii HMOHHOTO OOMEHa,
TOJIHBIE U COKpAIIEHHBIC NOHHBIE YpaBHEHHMS peakiuid. CBOMCTBA KUCIOT, OCHOBAHUW U
COJIE B CBETE MPEACTABICHUN 00 AIEKTPOJMTHUUECKON auccormanuu. KadecTBeHHbIE
peakuuu Ha UoHbI. [loHsITHE O THAPONN3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJCISIMUA KPUCTAUNIMUECKUX PEIIETOK HEOPTraHUUECKUX BEIECTB
— METaJUIOB M HEeMeTauioB (rpadura U anmasa), CJI0KHBIX BEUIECTB (XJIOpHUAA HATpHUs),
UCCIICIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOW peakiuu OT BO3JEHCTBUS
pasNUYHBIX (PAKTOPOB, HCCIEAOBAHUE AJICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB,
MpoIecca JUCCOLMAIMN KUCIIOT, MIeJoYeld U coseil (BO3MOKHO HMCHOJIb30BAHHUE BUECO
MaTepualioB), MPOBEACHNE OMBITOB, ULUTFOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEaKIUil
MOHHOTO 0OMeHa (00pa3oBaHME OCaJiKa, BhIJEIEHHE ra3a, 00pa3oBaHUE BO/IbI), OIMBITOB,
WJUTIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUuid (rOpeHue,



pEeaklMK pa3JIOKEHUs, COEJUHEHHUs), PACIO3HABAHUE HEOPraHWYECKUX BEIIECTB C
MTOMOILIBIO KAYECTBEHHBIX PEAKLIMI Ha NOHBI, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/a4.

Hemeranibl 4 MX coeIMHEHUA

OO6mu1as xapakTepucTrka rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepPHbIC
creneHu okucneHus. CTpoeHue u (pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB.
XHUMHUYECKHE CBOMCTBa Ha MpuMepe xJyopa (B3aUMOJEHCTBHE C METaJUIaMH,
HEMeTaJUIaMH, ejaoyamMu). XiopoBojgopoa. CossiHasg KHCIIOTa, XUMHYECKHE CBOWCTBA,
MOJIy4eHHUe, MpuMeHeHne. JleiicTBrue XJiopa M XJOPOBOJIOPOAA Ha OPraHU3M YEJIOBEKa.
Bakneiiive XJI0puabl U UX HaXO0XJIEHUE B IPUPO/IE.

O6mas xapaktepuctuka 351eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (pru3nuecKkue CBONCTBA MPOCTHIX BEIIECTB
— KUCJIOpOJa U cepbl. AJIJIOTPOINHbIE MOAU(PUKALUNA KUCIOPOJa U Cephl. XUMUUYECKHUE
cBoiicTBa cepbl. CepoBOAOPOJI, CTpOCHUE, (U3NUECKUE U XUMUYECKUE cBOMCTBA. OKCHIbI
Cepbl Kak MpEACTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas Kuciaora, (U3NYECKUE U
XMMHUYECKUE CBOMCTBa (OOIIME KaK MPEJCTaBUTENs Kiacca KUCIOT U crenuduiecKkue).
XVWMHUYECKHE pEaKIMH, JIekKAIMe B OCHOBE IPOMBIIUIEHHOTO CHoco0a MOJyYeHHs
cepHOU KUCHOTHI. [Ipumenenune cepHoit KUCIOThl. COIM CEPHOM KUCIOThI, KAYECTBEHHAS
peakuus Ha cyibgaT-uoH. HaxoxeHnue cepbl 1 €€ COeIMHEHUH B IPUPOie. XUMUUECKOE
3arpsi3HEHHE  OKPYJKAIOIIEW Cpelbl COCOUHEHUSMH Cepbl  (KUCIIOTHBIE  JOXKIM,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEA0TBPALLICHUS.

OO6mias xapakrepuctuka 31nemMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHbIE CTENEHH OKUCIEHUS. A30T, pacCIpOCTpAHEHHE B MPHUPOAE, (PU3UUECKUE U
XUMHUYecKue cBoicTBa. KpyroBopor azora B mpupoae. AMMHUAK, ero (pusmueckue u
XUMHUYECKHUE CBOMCTBA, MOJyyeHUEe U npuMeHeHue. Coau aMMOHMS, WX (pu3nmdeckue u
XUMUYECKUE CBOWCTBA, NpuUMeHeHHe. KadecTBeHHass peakuuss Ha HOHBI AMMOHHSL.
A30THas KucClOTa, €€ MoJlydeHHe, (PU3MYECKHMEe U XMMHUYECKHME CBOMCTBa (00IIHME Kak
OpeaCcTaBUTeNs Kiacca KUCIOT U crneunduueckue). VMcnonb30BaHne HUTPATOB U COJICH
aMMOHHMS B KaueCTBE MHUHEPAJIbHBIX yH0OpeHud. XuUMHUYECKOoe 3arpsi3HeHue
OKpY>Karolllel Cpelpl COCIUHEHUS MU a30Ta (KUCIOTHBIE O, 3arpsi3HEHUE BO31yXa,
nmo4Bbl U BojioéMOB). Dochop, amnorponubie Mogudukanuu docdopa, pusznueckue u
xumuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora, guznueckue u
XUMHUYECKHE CBOilcTBa, mosyueHue. lcnonb3oBanue ¢QocharoB B KadecTBe
MUHEPATBHBIX Y0OPEHUA.

O6mas xapakrepuctuka 35eMeHToB |V A-rpynmnbl. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEepHbIE  CTENEHUM  OKHCICHUS.  YTIEepoJ,  aUIOTPONHble  MOAUUKAINH,
pacrpocTpaHeHrue B Tpupoje, (puznueckue M XUMHYECKHUE CBOMCTBa. AjcopOrus.
Kpyrosopot yraepoaa B mpupozae. Okcuasl yriaepoaa, ux (Qpusndeckue U XUMHUECKHE
CBOMCTBA, JICVCTBUE HA KUBBIE OPTAHU3MBI, [TOJIyYEHUE U TPUMEHEHUE. JKOJOTUYECKUE
npoOJieMbl, CBA3aHHbIe ¢ okcuaoM yriaeponaa (1V), runore3a ri1o6anbHOTO MOTEIJICHUS
KJIMMaTa, TMapHUKOBBIM 3(PdekT. YrojbHas KUCJIOTa U €€ COoNu, UX (U3NYECKUE U
XUMHUYECKHE CBOICTBA, MOJy4eHHEe U TpuMeHeHre. KauecTBeHHast peakuus Ha KapOoHaT-



nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIINIEHHOCTH U CEJIHLCKOM
XO35UCTBE.

[lepBoHavyasibHBIE TOHATHS OO0 OPTAaHMYECKHX BEIIECTBAX KaK O COCAMHCHHSIX
yriaepoja (METaH, 3TaH, ATHJIEH, alleTWICH, 3TaHOJ, TIJIMIEPUH, YKCYyCHas KHUCIOTa).
[IpupoHbie HCTOYHUKHU YTIEBOAOPOIOB (YroJib, TPUPOAHBINA ra3, HEDTh), MPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIL B OBITY M IPOMBITIUICHHOCTH. [ToHATHE 0 OHONIOTHYECKH
BAKHBIX BEIIECTBax: JKHpaxX, OelikaxX, YIJIEBOJAaX — M MX POJM B JKU3HHU YEJIOBEKA.
MarepuaiibHOE €IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCIUHECHUM.

Kpemnuii, ero ¢usmvyeckne u XMMHUYECKHE CBOWMCTBA, MOJYyYEHHUE U MPUMEHEHHE.
Coenunenusi kpemHusi B npupojie. OOmue npeacrasieHuss 06 okcune kpemuus (1V) u
KpeMHHeBOW KucioTe. CHIMKAaThl, UX HWCIIOJB30BAaHUE B OBITY, B MPOMBIIICHHOCTH.
Baxneiimme cTpouTenbHBIE MaTepualibl: KepamMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpobieMbl 0€30MacHOTO UCIOJIB30BAHUSI CTPOUTENBHBIX MaTepUajoB B
MOBCEIHEBHOM )KU3HU.

Xumuueckuii IKCnepumenm:

M3yuyeHHE OOpa3l0B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJISTHOM KHCIOTHI,
MPOBEJICHUE KAUYEeCTBEHHBIX PEAKIMNA HA XJIOPUA-UOHBI U HAOIIOJCHUE MPU3HAKOB HX
IPOTEKAaHMs, OMBITHI, OTpaKaOIIKNe (QU3NUECKUE U XUMHUYECKHUE CBOWMCTBA raJIOT€HOB U
UX COEAMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE BHUJCOMATEPUATIOB), O3HAKOMIJICHHE C
oOpa3naMu  XJOpuJI0B (TaJOT€HUJIOB), O3HAKOMJIEHHWE C oOOpa3naMu cepbl U €€
COEIMHEHHUSIMU (BO3MOYKHO HCIIOJIb30BaHUE BUAECOMATEPUAJIOB), HAOIOJCHHE Ipoliecca
oOyriMBaHMs caxapa Moj ACHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI, H3yUYECHHE
XUMUYECKUX CBOMCTB pPa30aBIECHHOW CEpHON KHUCIOTHI, MPOBEICHHE KayeCTBEHHOM
peakmu Ha cyib(ar-uoH U HaOIIO/IEHUE MpU3HAKa €€ MPOTEKaHMs, O3HAKOMJICHHE C
¢uznueckumMu  cBoiicTBaMu  a3ora, (Gochopa U HX COCAMHEHUH  (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEPUAIIOB), oOpa3luaMu a30THBIX U (HOChHOpPHBIX YyAOOpEHMUI,
MOJIyYeHHE, COOMpaHHe, paclio3HaBaHUE W W3YYCHHE CBONCTB aMMHaKa, MPOBEICHUE
KauyeCTBEHHBIX pEaKlUii Ha MOH aMMOHHUS U (PocdaT-UOH U HU3yYEHUE MPU3HAKOB HUX
IIPOTEKaHUsl, B3aUMOJCHUCTBUE KOHILICHTPUPOBAHHOM Aa30THOM KHCJIOTBI C MEIBIO
(BO3MOXHO MCHOJIb30BaHUE BHJIEOMATEPHUANIOB), U3YyUEHUE MOJIENEH KPUCTATTUYECKUX
pemérok anMaza, rpaduta, ¢yiuiepeHa, O3HAKOMJIEHHWE C MPOIECCOM aJaCcopOIUU
pPacCTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa,
MOJIy4eHHe, COOMpaHue, paclo3HaBaHWE M W3yUYEHHUE CBOWCTB YIJIEKUCIOTO Tasa,
MPOBEJICHNE KAauyeCTBEHHBIX peakiuii Ha KapOOHAT M CUJIMKAT-UOHBI U U3Y4YEHUE
NPU3HAKOB  MX  MPOTEKaHUs, O3HAKOMJIGHME C  TPOAYKIMEH  CHJIMKATHOMN
MPOMBIIIJIECHHOCTH, PEIICHUE JKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «BaxHelme
HEMETAJJIbI U UX COCTUHEHUS».

MeTaJiibl 1 X COeIMHEHUS

OO6miast xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIOB Ha OCHOBAHMM MX
nojioxkeHusa B Ilepuoguueckon cucremMe xumMudeckux sneMmeHtoB . M. Menneneesa u
ctpoeHusi aromoB. CTpoeHue wmeTauioB. MeTamuinyeckas CBSI3b M METaJIMYecKas



KpUCTAJNIMYECKAs] PEIIETKA. JJEKTPOXUMUYECKUN pAN  HANPSOHKEHU  METAJIOB.
duznyueckre 1 XUMUYECKHE CBOMCTBA MeTaIIOB. OO1Ire CriocoObl MOMyYeHUS METAIIIOB.
[ToHsiITHE O KOPPO3WH METAIIIOB, OCHOBHBIC CITOCOOBI 3aIUTHI MX OT Koppo3uu. CruiaBsl
(cTainp, 4yryH, JIOpATIOMUHNN, OPOH3a) U UX MPUMEHEHHE B ObITY U IPOMBIIIUICHHOCTH.

[lenoyHble MeTauibl: MOJIOKEHUE B llepuoandeckold CUCTEME XUMHUYECKUX
anemeHToB [[. WM. MenneneeBa, CTpOCHHME HUX aTOMOB, HAXOXJECHUE B MPUPOJIE.
@usznyeckre M XHMHYECKHE CBOICTBa (Ha mnpumepe Hatpus u Kanus). OKcuabl U
TUIPOKCUIBI HATPUA U Kanus. [ [puMeHeHne meNnoUYHbIX METAIVIOB U UX COCIUHEHUN.

[IlenouyHO3eMeNbHBIE METAIIIBI MAarHUM M KaJdbLMM: NOJI0kKeHUe B [lepuonnueckon
cucTteMe XumMuueckux anemeHToB /. M. MenaeneeBa, CTpo€HHE UX aTOMOB, HAX0XKICHUE
B npupone. dusnyeckue U XUMUYECKUE CBOWCTBA MarHus M Kaublus. Baxuenmue
COCIMHEHUS KajbItus (OKCHI, TUAPOKCHA, coiH). JKECTKOCTh BOABI W CIIOCOOBI €&
YCTpPaHECHUS.

AmromuHuii: nonoxenue B [lepuoauyeckoi cucteMe XUMHIECKUX 31eMeHToB Jl. 1.
MenzeneeBa, CTpOEHUE aTOMa, HAXOXKJeHUE B Ipupoje. PU3snuecknue U XUMHUYECKHUE
CBOMCTBA aTIOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHJIA U TUJIPOKCU]Ia ATFOMUHUS.

Kenezo: nmonoxenune B Ileproanueckoin cucrteMe XxuMuueckux sneMeHToB J[. U.
MenzeneeBa, CTpOEHUE aTOMa, HaXOXKJeHUE B Ipupoje. PU3nuecKrue U XUMHUYECKHUE
cBoiicTBa xene3a. Okcunpl, ruapokcuabl u conu xenesa (I1) u xenesza (111), ux cocras,
CBOWCTBA U MOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHUE ¢ o0pasllaMyd METAIOB M CILJIAaBOB, UX (DU3MYECKUMU CBOMCTBaAMH,
U3YYCHHE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIIOJIh30BaHUE
BUIEOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJICHCTBUS OKCHJIa KalbIIUA U HATpUsl C BOJOU
(BO3MO’KHO HCIIOJIb30BaHUE BUACOMATEPHUAIOB), UCCIEAOBAHUE CBOMCTB MKECTKOM BOJBI,
MpoIiecca TOpeHus Keje3a B KUCIOpoie (BO3MOXKHO MCIOJIb30BAHUE BUICOMATEPHUAIIOB),
IIPU3HAKOB MPOTEKAHUS KAaYE€CTBEHHBIX PEAKLIUM HA UOHBI: MArHUS, KAJIbLIUS, aTFOMUHUSA,
nmuuka, kenesa (1) m xeneza (l1), menu (Il), HaGmrogeHne u omucaHue MPOIECCOB
OKpalIMBaHUS IJIAMEHU MOHAMHU HATPHUsl, KAIHUS U KalblKs (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HUCCIICIOBAaHUE aM(OTEPHBIX CBOMCTB THUIAPOKCUIA ATIOMUHUS U
TUJIPOKCUAA IIMHKA, PENICHHE OSKCIEPUMEHTAIbHBIX 3a1ad 1o TeMme «Baxueimue
METAJUJIbl K KX COCUHEHHUS.

XuMHS M OKPYKAKOIIAA cpela

BemectBa u Marepuasibl B IMOBCEIHEBHOW JKWU3HU YeEJIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHUYECKMX peakiuid B ObiTy. IlepBas momonis mnpu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpyXKarollel cpeapl (mpeaenabHas JIOMycTUMAast
KoHIleHTpanusi BemlecTB, gaiee — I[I/IK). Poibp Xumum B pelieHHH 3KOJIOTUYECKHUX
npoosieMm.

Xumuueckuit IKCnepumenm:



U3ydyeHue oO0pa3loB MaTepuaJoB (CTEKJIO, CIUIABBl METAJUIOB, IOJIMMEpHBIE
MaTepuabl).

Mesxicnpeomemmuunie cea3u

Peanuzanuss MeXNpeAMETHBIX CBsi3ed IpU M3YyYEeHMM XUMUU B 9 Kjacce
OCYILECTBIISIETCS YEPEe3 UCIOIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK
U TIOHSTHUH, SBISIONIMXCA CHCTEMHBIMH JUIS OTICJIBHBIX MPEIMETOB E€CTECTBEHHO--
HAYYHOTO IHKJIA.

OO011ue ecTecTBEHHO-HAYYHbIE MMOHATHS: HAYYHBIN (pakT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJIu3, CHUHTE3, KiIaccu(uKauus, NEPUOAUYHOCTb, HAOIIOAEHUE, HKCIEPUMEHT,
MOJICIMPOBAaHUE, U3MEPEHUE, MOJIENb, SBJICHHE, MapHUKOBBIA 3((EKT, TexHoorus,
MaTepUabl.

®dwuszuka: Marepusi, aToM, 3JEKTPOH, NPOTOH, HEHUTPOH, MOH, HYKIHW, HW30TOIIHI,
PaZlOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsijl, MPOBOAHHUKH, IMOITYIPOBOJAHUKH,
IUDJIEKTPUKH, (POTO3TIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPHUMOCTb, KpUCTaNIMYecKas pemérka, CIUIaBbl, (U3NUecKue
BEJIMYMHBI, EAWHMIIBI HM3MEPEHHUs, KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Comnnue.

buonorust:  ¢otocunTes, aAbixaHue, Ouocepa, >KOCHCTEMA, MUHEPAIbHBIC
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpasbl, TOPHBIE IOPOJbI, MOJIE3HBIC
HCKOTIaeMble, TOTUIHBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHUTAIOTCS B XOJI¢ OOYyYCHHsS] XUMUU B EAUHCTBE Y4YEOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMAIIA3AITIN 00yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpoOIlecC€ OTOM y4eOHOW NESTeNIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEICTABICHUS O BELIECTBE M XMMHUUYECKOM PEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIICHHOCTH U YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3yibTaraM TpPYIAOBOU NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(heCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIINX 310POBBIO U )KU3HU JTIOJEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTell UX pEelIeHUs: MOCPEACTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 3TUX MPeaMETOB (OPMHUPOBATH MPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIAeHUs (MHIYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbIE TIPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (pOPM IPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOAbI U 3alpOChHl MPU MOUCKE U O0TOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIB30BAHUS PA3TMYHBIX MIOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipoliecce Yy4yeOHOU u
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

yMEHUSl 3a/laBaTh BOMPOCH (B XoJ€ jauaiora W (W) AUCKYCCHH) TIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO SKCIEpUMEHTa (1ab0paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENEHATh UENH JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUS, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KAaTHOH, aHUOH, PACTBOpP, MaccoBas JI0Jsl BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY ISl COCTaBJICHUS (Hopmy
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJlGHTHAasT W HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAaHEHHUs MAacChl BEIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeIeiCHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W  MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAAa U KHCJIOpPOJAA), MNPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHWMHYECKOE€ paBHOBecHe, OOpaTuMble W



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemérka, KOppo3Hus METaJlIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJICHHS (HOopMys
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbica Ilepuomumueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHHUsS, KOTOPhIE MMEIOTCA B IEPUOAUYCCKONW TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUN B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIMIOBOMY 3P (HEKTy, M0 M3MEHEHHUIO CTENeHEeW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATh YPABHEHUS BJIEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYID MAacCh
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe I[paBuUiia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 IIpeamer xumun. Poiab XMMUHU B KU3HA 1 bu6mmoreka [IOK
yenoBeKka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TousiTre 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 bubmnorexa [IOK
a https://m.edsoo.ru/ff0d227e
[IpakTrueckas padorta Ne 1 «IIpaBwiia paboTh
3 B 1a00paTOPUH U IPUEMEI O0pAILIEHHS C 1 1 bubmorexa [IOK
patop p patt https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYTOBAHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2 «Paznenenue
5) cMeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 1 bubmmorexa [JOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBL H MOJICKY IR https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEIECTBA 1 bubmmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKYIIIPHOE VUCHUE 1 bubnnorexa LIOK
yip yi https://m.edsoo.ru/ff0d2d50
10 3aK0H IOCTOSIHCTBA COCTaBa BEILECTB. 1 bu6mmoreka [IOK



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

Xumuueckasi popmyna. BaneHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTEIbHAA aTOMHAg Macca.

bu6mmoreka [IOK

11
OTtHocHTeNnbHASE MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuorexa [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KommuectBo BemectBa. Monb. Mossipaast bubnuorexa [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUs IPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHWMHYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
17 BrruncieHus KoaudecTBa, MacChl BEIIECTBA 10 bu6mmoreka [JOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIUN https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakiiui
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS 3a1\I;e eL:{I/I;I bubmmorexa [OK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 KonTponsnas padora Nel no teme «BemiectBa bubnuorexa [IOK
U XUMUYECKHE PEAKIIH https://m.edso0.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 KI/IC?I}(I)XO — 3JIEMEHT U IPOCTOE Beﬂy:CTBO bubmmorexa [JOK
poA P B ' https://m.edsoo.ru/ff0d448e
O30H
22 du3nYecKre U XMMUYECKHEe CBOMCTBA bubmuorexa [JOK



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/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCJI0POAa (peaK Uy OKUCIIEHUS, TOPEHUE).
ITonsaTue 06 oxcumax

https://m.edsoo.ru/ff0d4614

Crnoco0bl MoTy4eHus: KHUCI0po/ia B

bu6mmoreka [IOK

2 )
3 A1200paTOPHH H POMBIILICHROCTH https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3 PeKT XMMUIECKOIN peaKIuu,
24 MMOHATHE O TEPMOXHUMHUUYECKOM YPaBHEHHUHU bubmmnorexa [IOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX
TomnuBo (HedTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 ¢ a, CII0CcOoOBI lro bubmmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tonmyuenne u cobupanue KuciIopoaa bubmorexa [TOK
yi . p poza, https://m.edsoo.ru/ff0d4ae2
W3YUYCHHE €r0 CBOHCTBY
97 Bomopon — aneMeHT u mpocToe BeIecTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4ddo
29 IToHsATHE O KMCIOTAX U COIIX bubmmorexa [TOK
https://m.edsoo.ru/ffod50d2
30 Crioco0slI osTydeHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOAOPOIA bubmmorexa LOK
vt . p poia, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
N n bubnuotexa [JOK
32 M S .3 A
O/VIPHEI OOBEM TA30B. SAKOH ABOTANpO https://m.edsoo.ru/ff0d542¢
33 Brruncienus o0béMa, KOJIMYSCTBA BEISCTBA bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa 1o ero M3BeCTHOMY KOJIUYECTBY
BEIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB Ta30B M0 ypaBHEHUIO

bu6mmoreka [IOK

34 0bé
PEAICLTH 11d OCHOBE SAKOHA OUREMHBX https://m.eds00.ru/ff0d5708
OTHOIIEHUH Ta30B
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIbI bubmmorexa [TOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 C i. I1 0
octaB ocHoBaHuil. [loHATHE 00 MHAMKATOPAX httos://m.edsoo.ru/fod59e2
Bopna kak pactBoputens. HacbieHHbie u
37 He}?acm epHHme paCTBO Bl MaIiOBaﬂ oJIst bubmmorexa [JOK
H PacTBOPEL A https://m.eds00.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpurotoBiieHrE PaCTBOPOB C OMPEACTEHHOM bubmmorexa [JOK
p N N p p peal https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBA
39 KonTtponbHast padora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KjIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBaHHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuorexa [JOK

45 [Tonydyenue u XuMU4ecKue CBOMCTBA KUCIOT
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJyYEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 337124 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
48 ['eneTnyeckas cBsI3b MEXKIy KiIaccaMmu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHNe ¥ CHCTeMAaTU3alNs 3HAHUN
t t https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubnnoreka [JOK
KJIACChl HEOPTaHUYECKUX COCTMHEHMI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 xnﬁnqecxnx JJIEMEHTOB 1(?[0H;1Tne O Tpymmax bubmmorexa [OK
' 26 https://m.edsoo.ru/00ad9ffa
CXOHBIX 2JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cucTeMa XMMU4YecKux annemMeHToB /1. U bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Menneneesa
53 Ileproasl, TpyMIIBL, HO, TTBI bubmmorexa LIOK
P > TPYITEL TOATPYT https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. COCTaB aTOMHBIX SIIEP. bubnuotexa [JOK
N3otonst https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0YeK aTOMOB
55 anemenToB lleproanueckoit cucremsr J[. U bubmmorexa [JOK
proa T https://m.edsoo.ru/00ada6bc
Menneneena
56 XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 10 bubnmoreka [JOK
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ero nosioxeHuto B [lepuoanueckoit cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoauyeckoro 3akoHa ass

bu6mmoreka [IOK

>7 DA3BHTIA HAyKH H,,HpaVKTHKH' A 1. ! https://m.edsoo.ru/00ada96e
MeneneeB — y4€HbIU, IEAAror U rpakJIaHuH
DJIEKTPOOTPULIATETLHOCT aTOMOB bubnnoreka [HOK
58 1
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honnas xumueckas cAsp 1 https://m.edsoo.ru/00adac34
60 KoBaneHTHAS 110IIpHAs XUMUYECKAs CBI3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HeronsapHas XUMUYECKasl CBSI3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenen, oKuCeHI 1 https://m.edsoo.ru/00adae28
63 OKUCIINTETBFHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubmorexa [JOK
peakit https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue 1 bubnnorexka [JOK
aToMa. XUMHUYECKas CBA3bLY» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6006111eH1E 1 1 bubnuoreka [IOK
cUCTEMaTH3aInsI 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600111eHNE U 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
68 PesepBHblitl ypok. O600111eH1E 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cUcTeMa XuMH4eckux snemenTos /1. 1 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
1(50)2 (i ()
3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel no reme
5 «IToBTOpEeHue u yriybaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
6 Krnaccudukanys XuMHUECKUX peaklui Mo 1 bubmmnoreka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHUYECKOM pEeaKIuu.
7 [ToHsiITHE O TOMOTEHHBIX M TE€TEPOT€HHBIX 1 bubmmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[loHsATHE 0 XUMHYECKOM pPaBHOBECHH.
3 @dakTophl, BIUAIONINE HA CKOPOCTh 1 bubnunorexa LIOK

XHUMHYISCKOMN PEaKIMU U IMOJIOKCHUC
XUMHYECKOT'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 Wonnrle ypaBHEHUS peakIun bubnnorexa LHOK

yp peak https://m.edsoo.ru/00add448
XUMHYeCKHEe CBOMCTBA KHUCIOT U OCHOBaHHI
12 B CBETE MPEICTABICHUN 00 bubnnorexa [JOK
pea N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIHAIITT
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOIUTHUYECKON bubmorexa HOK
pea p https://m.edsoo.ru/00add8b2
IUCCOLIAAIIAN
14 ITousiTre o TUAPOIIN3E COJIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bu6nmorexa LIOK
15 00600 5
ODIICHUE I CHCTEMATHIAMHA SHARMIH https://m.edsoo.ru/00addd12

16 ITpakTryeckas pabora Ne 1. «Pemenune bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 no teme

17 «DIIEKTPOIUTHYECKAS TUCCOLIMALNS bubmorexa HOK

p a T{HATLIA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»

18 OO6m1ast XapaKTeprUCTHKA TaJOTeHOB. bubnmnoreka [JOK
XHMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIOTa,

19 XI/IMII/)IquIiIHi:3 CiOﬁCTBa HOJIYUYEHHUE bubnnorexa [JOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 [IpakTuyeckas padora Ne 2 o Teme bu6muoreka [JOK

«IlomydeHue CONSTHON KUCIOTHI, U3y4ECHUE €€

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

CBOWCTB»

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

21 €aKIIMii, €CIIM OJIMH U3 PEareHTOB JIaH B brbmmorexa [JOK
peardiH, A P A https://m.edsoo.ru/00ade488
n30bITKE

99 O6mas xapakrepucTuka 31emMeHToB VIA- bubmmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.

23 Haxo>1<p €HHE cepbl Hq;é coe I/IHeII)-II/Iﬁ B bubmorexa LIOK

5 P f[ https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBonopoi, ctpocHHe, (U3HUECKUC U bubnnorexa [JOK
XUMHUYECKHE CBOKMCTBA https://m.edso0.ru/00ade802

o5 Oxcunsl cepbl. CepHas KHCIOTa, (U3HUECKUE bubnnorexa [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XHUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE

26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmmnoreka HOK
CEPHOU KUCJIOTHI. XMMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpeibl COeTMHEHUSIMHU CEPhI

97 Brruncienue MmaccoBOU JI0JIH BEIXOJA bubmmoteka IIOK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1IeMeHTOB V A-

28 rPyInbl. A30T, pacIpPOCTPaHEHHE B IPUPOJIE bubmorexa LOK

PYHIEL » pactipoctp . pHpOE, https://m.edsoo.ru/00adeea6
(du3nYecKre U XUMUIECKIE CBOHCTBA

29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bubmuoreka [JOK
CBOMCTBA, IIOJIy4CHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padbora Ne 3 o Teme

30 «ITonydyeHne amMmmuaka, u3y4yeHue ero Bubmmorexa [IOK

. i - 1Y https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubnuoreka [JOK
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XUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/00adf306

Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHUS
B KaUECTBE MUHEPATBHBIX YIOOPEHUH.

bub6nmoreka [IOK

32
XHUMHYECKOE 3arpsA3HEHNE OKPYKaAIOIIEeH https://m.eds00.ru/00adf518
Cpelbl COCTMHEHUSIMHU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
33 KHCJIOTa, GU3HYECKUE M XUMHUCCKHE bubmorexa LOK
L https://m.edso00.ru/00adf68a
CBOWCTBA, MOJTy4YCHUE
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
34 MUHEPAJIbHBIX yI0OpeHHil. 3arps3HeHne bubmmorexa LIOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTamMu
VYrnepoa, pacnpocTpaHeHue B IPUPOJIE, bubmmoreka [JOK
35 .
(hU3MYECKre U XMMUYCCKHUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
36 XAMUYECKHE CBOMCTBA. DKOIOTHUSCKUE bu6nmorexa LIOK
poOJIeMBbI, CBSI3aHHBIE C OKCUJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(V)
N bubmuoreka [IOK
37 h%
FOIBHAT KHCIOTa 1 €¢ cOIH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 "[Tomy4yeHne yriIeKUCIOTO rasa bubmmorexa LIOK
yi yr ) \ https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
39 IlepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKUX bubmuoreka [IOK
BEILIECTBAX KaK O COEAUHEHUAX YIiepoaa https://m.edsoo.ru/00ae054e
bubnunorexa LIOK
40 K i
POMEH 11 CT0 COCHHEm https://m.edsoo.ru/00ae080a
41 IIpakTuyeckas pabora Ne 5. Pemenue bu6muoreka [JOK

OKCIICPUMCHTAJIbHBIX 3a/la4 IO TCMC

https://m.edso0.ru/00ae0bf2
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«Baxuelinine HeMeTaUIbI U UX COCAUHEHUS

Kontponbnas padota Ne3 no teme

bu6nmorexa [IOK

42 «Baxuelinine HeMeTaUIbl U UX COEIUHEHUS https://m.edsoo.ru/00ae0el18
OO61as xapakTepuCcCTHKa XUMUYECKUX

43 3JIEMEHTOB — METAJI0B. MeTtajuinueckas bubnnorexa [JOK
CBSI3b M METAJUITMYECKAs] KPUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndYecKre CBOMCTBA METAIIIIOB
XUMHUYECKHE CBOWCTBA METAIIJIOB.

44 DNEeKTPOXUMHUYECKUH PsiJl HAPSIKEHUI bubmmorexa [JOK

https://m.edsoo.ru/00ae1156
METaJJIOB
OO0mmue criocoOb! MOTYYSHHUS METAJLIOB.

45 CmuiaBbl. BerunciieHust o ypaBHEHUSIM bubmmoreka [JOK
XUMHYECKUX PEaKIUi, €CIu OJUH U3 https://m.edsoo.ru/00ae1156
pEareHToB COACPKUT MPUMECH

46 [TonsiTHE 0 KOPPO3UM METAIIIOB bubmorexa LOK

https://m.eds00.ru/00ae1278
bubmmoteka IIOK

47 [lenorbte MeTanE: https://m.edsoo.ru/00ae14b2

48 OxcuIbl ¥ TUIPOKCHIBI HATPHS U Kalus brbmmorexa [TOK

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

49 [IlerouHO3EMENBHBIE METAIIIIBI — KAJIBLIUNA U bu6muoreka [JOK
MarHui https://m.edsoo.ru/00ael5e8

50 Baxuelinme coenMHEHNS KAJIbIU bubmmorexa TIOK

https://m.edsoo.ru/00ae15e8

51 O06001enre u cucTeMaTr3aIus 3HaHUA

N N bubmuorexa [{OK
52 XécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS https://m.eds0o.ru/00ae 1886
53 [TpakTrueckas padota Ne 6 o Teme bubnuorexa [JOK
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"YKécTkocTh BOJBI U METO/BI €€ yCcTpaHeHus"

https://m.edsoo.ru/00aelae8

bu6nmmoreka [IOK
54 AmoMuHuI
https://m.edsoo.ru/00aelc64
AMpoTepHBIE CBOIICTBA OKCHJIA U bubnuoreka [JOK
95
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bub6nmoreka [IOK
56 Keneszo
https://m.edsoo.ru/00ae1d86
57 Oxcupsl, TuIpoKcH bl U conu xxenesa (1) u bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
[IpakTnueckas padora Ne 7. Pemenue
59 AKCIICPUMEHTAJIBHBIX 3a7a4 10 TEME bubmorexa HOK
P . A https://m.edsoo.ru/00ae3de8
«BaxHeHme MeTaibl ¥ MX COCAUHCHUS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIIMi, €CJTM OJIMH U3 PEearcHTOB JIaH B
60 11?136I>ITK6 WJIN COJIE )KI/ITI:'I HMEeCH bubmorexa HOK
sep . p ' https://m.eds00.ru/00ae1750
BrruncieHus MaccoBO# 10JIM BbIXO/a
MIPOIYKTA PEaKIuu
61 O06o0meHre u cucTeMaTr3aIs 3HaHHH
62 KonTponbnas padora Ne4 no teme
«BaxHeHme MeTaIbl ¥ X COSIUHEHUS
BemectBa 1 Matepuanbl B MTOBCETHEBHOM bubnunorexa LIOK
63
JKW3HU YEIT0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEN bubnuotexa [JOK
Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuM B pelieHnn 5KOJI0THYECKUX bu6muoreka [JOK
poOiem https://m.edso0.ru/00ae4270
66 PesepBubIil ypok. O60011IeHIE 1 bubnuoreka [JOK
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cUCTeEMAaTH3alud 3HaAaHUN

https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O6001IeHIE 1 1 bubnmnoreka HOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O600611eH1Ee 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIeCTBO

«3parenbetBO «lIpocBenieHne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Xumust (6a30BbIit ypoBeHb). Peanusanus tpedbosannii ®I'OC ocHOBHOTO
o01iero

oOpa3oBaHus: MeToaMYecKoe ocodue ais yunurtens / Kasepuna A. A.,
IInuyruna I'.B.; mox pen.

I'. B. ITmuyrunoi. M. : ®I'GHY «MHCTUTYT CTpaTernu pa3BuTus

obpazoBanust PAOy, 2022

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
bubmmoreka IIOK

https://m.edsoo.ru/



