MHUHUCTEPCTBO INPOCBEIEHUSA POCCHUICKOM ®EJEPALIINA
MuHHCTEPCTBO 00pa30BaHUs H MOJIO/I€sKHOH MOJHTHKH
CBepaJi0BCKOii 00/1aCTH
VIIPABJEHUE OBPA30BAHMSI AJIMUHUCTPAIIUH APTUHCKOI'O
TOPOJCKOI'O OKPYT'A
MAOY "Manuamckas COLI"

PACCMOTPEHO COT'JJACOBAHO YTBEPXAEHO

PykoBpiuTeINb [1IMO 3amecTuTes b MPEKTOPa 1O YBP
L Tpudonosa O.B. [ Y, ~_ Jlpyrosa C.A.

—_—

I[Tporokon Nel ot 28.08.2024r

x ;',/

PABOYAS IIPOTPAMMA
(ID 2809912)

yueOHoro npeamera «Xumus. bazoBbiii ypoBeHb»

TSt o0ydaromuxcs 8 — 9 kimaccoB

Manuax 2024



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YpOBHE OCHOBHOTO 0O0mIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
00pa3oBaTEIbLHOM MPOrPaMMbl OCHOBHOTO O0IIEro 00Opa3oBaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBe (eaepanbHOH pabdouell MPOrpaMMBI
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi y4eOHOTo nmpeamMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit deneparuu.

[Iporpamma mo xuMuM Aa€T TPEACTaBICHHE O IENsAX, OOIIeH cTpaTeruu
oOy4eHHsi, BOCHUTAHUS W Pa3BUTHUs OOYYAIOMIMXCA CPEACTBAMU Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE MpeMETHOE COJIep>KaHue,
MpeaycMaTPUBAET paclpe/ieieHue ero Mo KjlaccaM U CTPYKTypHpOBaHHUE IIO
pazienaM U TEeMaM MpOrpaMMbl MO XUMHH, ONPEAEISIET KOJIUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEALHOCTh M3YUYCHHUS XUMHUHU € Y4YETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3EH, JIOTUKM  Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXHOCTH —MpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHHM K
pe3yibTataMm 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIEH U3yUYeHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TO3HABATEIILHOM JEATEIbHOCTH OO0Yy4Yaromierocsi Mo OCBOCHUIO
y4eOHOTr0 Co/IepyKaHMs.

3HaHWE XHMHUHM CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocs, ero MpejCcTaBICHUN O MAaTEPUAIBHOM €IMHCTBE MHPA, BAXKHYIO
posib urparot GopMHpPyEMbIE€ XMMHEH MPEACTABICHHUS O B3aUMONPEBPAIECHUIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBON M SKOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydeHne xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM IS CaMOpPa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJl B JOpMHUPOBAHUE MBIIIUICHUSI 1 TBOPUYECKUX CIIOCOOHOCTEN
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSATENIbHOW Yy4yeOHOM  JIesITeIhbHOCTH,
OKCIIEPUMEHTAIILHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM XKM3HU, TaK U B MPO(PECCHOHATBLHOMN AeSTETbHOCTH;

3HAKOMUT CO CHEeNU(UKON HAYyYHOTO MBIIIJICHUS], 3aKJIaJIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IJIsIa HA €TMHCTBO MPUPOILI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUYaIOIIUXCS;



CocoOCTBYET (POPMUPOBAHHUIO LIEHHOCTHOTO OTHOUICHHS] K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOI BKJIJ B 3KOJOTHYECKOE
oOpa3zoBaHHe 00YJaIONMINXCSI.

JlanHble HampaBlieHUs B OOYYEHHM XMMHH OOECIEUMBAIOTCS CHEIU(UKON
colepkaHusi  y4eOHOro mpeaMeTra, KOTOPBIA  SIBISIETCA  MEearoruyecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha ONPE/IeTIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOCHHE OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOM XHWMHM H© HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATHN
OPTraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl MO XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoAa K e€ u3zydyeHuro. Coaep:kaHHe CKJIAJbIBAETCS U3 CHCTEMBbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATUNA O XUMUYECKOU
peakiuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
MOCJIEI0BATEIBHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akoHa /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUUECKOM CBSI3U;

— TpenCTaBlIeHUNH 00 DIEKTPOJUTUYECKON JHCCOLMAIIMM BEIIECTB B
pacTBOpax.

TeopeTndueckne 3HAHWS PAcCMATPUBAIOTCS HA OCHOBE AMIMPHUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHSI K JIPyrOoMy, BBINOJHSS (YHKIIUKM OOBSICHEHUS U MNPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHHUSI U MOJy4YCHUS
U3Y4YaeMbIX BEIECTB.

OcBoeHue mnporpaMMbl IO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEIACTABJICHUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTUKE
e€ CHCTEMHOW MNpUpOIbl, LIEHHOCTHOTO OTHOILIEHHWS K HAyYHOMY 3HAHUIO U
METOJaM TO3HaHMS B Hayke. M3yueHHe XUMHUHM TPOUCXOJUT C MPUBICYEHUEM
3HAHWM W3 paHee M3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpYyKarOMMH MUDY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3ydyeHHH XWUMHUH TPOUCXOAUT (PopMUpOBaHWE 3HAHUKW OCHOB
XUMHUYECKON HAyKH Kak 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKON
JESATEIbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHWUU CHCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUMX (PaKTOB, MOHATHMA, 3aKOHOB M TEOPETUUCCKUX IMOJIOKEHUH,
JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKH, B



MpUOOIIEHUH K HAy4YHBIM METOJIaM TIO3HAHUS TPU H3YYCHHH BEIIECTB W
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIbHOM U Yy4yeOHO-HUCCIEA0BATEIbCKOU
JeSITEIbHOCTH, OCBOCHMM MpaBWi 0OE30MaCHOTO OOpallleHHus C BellecTBaMU B
MMOBCEIHEBHOM KU3HU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HaYeHHUe MPUOOPENU TaKUE LI, KaK:

— (dopmupoBaHHe HMHTEIUJIEKTYalbHO pPAa3BUTON JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

— HampaBJICHHOCTh OOYy4YeHHs] Ha CHCTEMAaTH4YeCKOe MPHOOIICHNE
oOydJaronmmxcsi K CaMOCTOATENbHON IM03HABATEIbHON JIEITEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONUM MOTHBALIUIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecnieueHue yCI0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHUIO O0YyYatOIIUMUCS
OMbITa PA3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEIOIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (QopmupoBanue oOmeld (GYHKIMOHAIHHOW M E€CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMCHHH OOBSICHATH M OICHWBATH SIBICHHS
OKPYKAIOIIETr0 MHpA, WCIONb3yS 3HAHWS WM OIBIT, TMOJYyYCHHBIE MPH H3YYCHHH
XUMUH, TPUMEHITh WX TPH PEHICHUU TPOOJEeM B IOBCEIHCBHOW >XU3HH W
TPYZIOBOU JEATEIBHOCTH;

— (¢dopmupoBaHHe Yy OOYYArONIMXCS TYMaHUCTUYCCKUX OTHOIICHUH,
MOHUMAaHUSl IIEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH DSKOJOTUYECKU
IEeJ1€CO00pa3HOT0 TOBENEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IIENISIX
COXpaHEHUS CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHWIO Ha OCHOBE YCBOGHHS OOIIECUETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPO(MHIIS W HANpPaBJICHHOCTH JAJIbHCUIIIETO
00yueHus.

OOmiee 4YuCIO dYacoB, OTBEAEHHBIX JUISI M3yYCHHUS XUMHUHW Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBiseT 136 vacoB: B 8 kiacce — 68 1acoB (2
Jaca B HeJeo), B 9 kiacce — 68 yacos (2 yaca B HeseIio0).



COILEP KXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemectBa. du3nueckue CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MO3HAHUS B XUMHUU. YHCThIE BEHIECTBA U CMECH.
CniocoObl pa3fienieHust CMeceil.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U ClI0kKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAs AaTOMHas Macca.
OTtHOcUTENbHAST MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JIEMEHTa B
COCIMHEHHUH.

KonunuectBo BemectBa. Moisb. MossipHass macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M 4YHUCJa CTPYKTYpHBIX €IWMHHUIl BewecTBa. Pacuérsl mo Qopmyiam
XUMHUYECKUX COCTUHEHUN.

Pu3NYeCKUe U XMMHUUYECKUE SBJICHUS. XUMHUUYECKash peakuus U €€ MpU3HaAKU.
3aKOH COXpaHEHHsS Macchl BelecTB. XuMuueckue ypaBHeHUs. Kiaccupukanms
XUMHUYECKUX peakluil (COeIUHEHMs, pa3IoKEeHUs, 3aMeIlleHus, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OPYAOBaHUEM, U3YUEHUE U OINMCAHUE
¢u3nueckux CBOMCTB 00pa3lloB HEOPTraHMYECKUX BEIIECTB, HAOIIOICHHE
¢u3nueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pAacCTUpPaHUE caxapa B CTYIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUH, HAOII0CHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX pEaKUui (pas3ioKeHHe caxapa,
B3aUMOJEHCTBUE CEPHON KHUCIOTHI C XJOPHUIOM Oapwsi, pa3iokKeHHe T'MIPOKCHIA
meau (II) mpu HarpeBanuu, B3auMoJIelCTBHE Kene3a ¢ pactBopoM cosu meau (I1),
U3Y4YEHHE CIOCOOOB PA3EJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (GUiIbTPOBAHUE,
BbITIApUBAHUE, NUCTHLISAIMSA, XpoMaTtorpadusi, MpoOBEIeHNE OYUCTKH TTOBAPEHHON
coiu, HaOMIOJeHHWEe M  ONUCaHUEe  pe3ylbTaTOB  MPOBEJIEHUS  OIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJeNIed MOJEKYI
(1IapoCTep>KHEBBIX ).

BaskHelinmue npeacTaBuTe/ M HEOPraHUYeCKNX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aineMeHT U MpocToe
BemiecTBo. HaxoxneHue kucimopona B MpHPOAE, (PU3NYECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuapl. [Ipumenenne kucmopoma. CrocoOb!



MOJIy4eHHUs] KHCIIOpoja B JjabopaTopud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — alIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernnoBoit 3¢(}eKT XUMHUECKON peaklnu, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- U HHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »smeMeHT W mpocToe BemecTBO. Haxokaenwe Boaopoaa B
npupoae, (GU3MYECKUEe ¢ XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nony4yeHus. Kncmorel u comnm.

MoutsipHbIit 006EM ra30B. PacuéTel Mo XMMHUYECKUM ypaBHCHUSIM.

dusnyeckue cBoucTBa BOoAbl. Boma kak pactBopurtens. PacTBOpEL
HacelllleHHbIE W HEHACBIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J11 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI. OCHOBAaHMS.
Ponb pacTBOpOB B Mpupojie U B KU3HMU YesioBeKka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHne NpUPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOJHBIX BOJI.

Knaccudukanusa neopranmdeckux coeauHeHuil. Okcunabl. Kiaccudukanms
OKCHJIOB:  cojieoOpasytonue  (OCHOBHBIE, KHCJIOTHBIE, amM(pOTepHbIE) W
HecoseoOpasyromue. Homenknatypa oxcugoB. DU3WYECKHE M XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIETOYM M HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBanuii. Puznyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHui. [lomydueHne OCHOBaHHU.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XUMHUYECKHEe CcBOMcTBa KHCIOT. Pan axtuBHOcTHm MetauioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Conu. Homenkiarypa coiieil. @u3nveckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonydyenue cosen.

['eHeTnyeckas CBSI3b MEXK/y KJlacCaMU HEOPTraHUYECKUX COCIMHECHUIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJIEPkKaHUs KUCIOpoJa B BO3/IyX€e, MOTyUYECHHE,
coOupaHue, pacrno3HaBaHWE M HU3YUYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHUE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HUKHOBEHHUS W
MpeKpamieHuss TopeHus (Tmokapa), O3HAKOMJICHHE ¢ O0Opa3llaMu OKCHIOB W
OMHCAaHUEe WX CBOWCTB, TMOJyYeHHE, COOMpaHWEe, pPACTO3HABAHWE U H3YYCHHE
CBOMCTB BOJIopojia (TropeHue), B3auMojercTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUACOMAaTEpHaIOB), Habt0AeHHE 00pa3IloB BEIECTB
KOJIM4ecTBOM 1 MoJb, HCCIIEJOBaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNpPENEIEHHON
MAaCCOBOW J0JIEWM PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM U KajblKeM) (BO3MOXHO HCIOJb30BAaHUE BHICOMATEPHUAIIOB),



HCCIeIOBaHNEe OO0pa3lloB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PAaCTBOpPAxX KUCIOT M IIEJIOYEH,
u3yueHue B3ammojeiictBus okcuma Meau (Il) ¢ pactBopom cepHOM KHCIIOTHI,
KHCJIOT C METajulaMH, peakUWil HEUTpalM3aluM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PELICHUE
AKCIIEPUMEHTAIBHBIX 33/a4 10 Teme «BaxHenmme Kiaccbl HEOPraHUYECKUX
COEIMHEHUI.

IHepuoauueckui 3axkoH U Ilepuoamyeckass cucreMa XMMHYECKHX
iemenToB JI. WU. MenageneeBa. CrpoeHune aTromMoB. XMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KIACCU(PUKAIIMU XUMHYECKUX dJieMeHTOB. [loHsiTe o
Ipynmnax CXOJHBIX JJEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHbIE METaJLIbI,
raJIOreHbl, MHEPTHBIEC Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEpHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuogHass W JJIUHHONEpHUOAHAs  (POPMBI
[Tepuoanueckont cucreMbl xumudeckux 3neMeHToB J[. 1. Menneneesa. Ilepuonsl
U rpynnbl. PU3WYECKUN CMBICH IOPSAKOBOIO HOMEpPa, HOMEpPOB IEpHoaa |
TPYMIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTtonsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TMepBbiX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckout cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanueckon cucreme /. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paJuyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYyNIaM U NEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CHCTEMbI XUMUYECKUX
JJIEMEHTOB i1 pa3BuThs Hayku W npaktuku. . M. MenneneeB — ydéHbId U
rpaXKJaHVH.

Xumuyeckass cBs3b. KoBajieHTHast (MOJIIpHAsE YW HENOJSPHAs) CBS3b.
DIEKTPOOTPULATETBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs! CBA3b.

Crenenb okucneHus. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipoueccel okuciieHus: U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHUS).

Mescnpeomemmnbnie céasu



Peanuzamnuss MeXnpeaIMeTHBIX CBs3ed MpU HM3yYEeHUH XUMHH B 8 Kiacce
OCYIIECTBJISIETCS 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyUHbIX
NOHATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO01Me ecTeCTBeHHO--Hay4YHbIE MOHSTHS: HAyYHBIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHaJlIMu3, CHUHTE3, KIacCUPUKalUs, MNePUOAUYHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usuka: marTepus, aTroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWUL,
U30TOIIbI, PaJMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUI 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BEIECTBA, T'a3, PU3NYECKUE BETUUYUHBI, €AUHUIIBI
M3MEPEHNS, KOCMOC, IUTAHETHI, 3BE311bI, COonHIIE.

buonorus: orocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJIBI,
II0JIE3HBIE UCKOIIAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAS peaKUMs

[lepnognueckuit 3akoH. [leproauyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kalus, KaIbIUd W HX
COCMHEHU B COOTBETCTBUM C TIOJIOKEHUEM »3JeMeHTOB B llepuoanueckon
CHUCTEME U CTPOCHHUEM UX ATOMOB.

Crpoenue BemiecTBa: BHAbI XUMUYECKOW CBSI3U. THUIBI KPHUCTAUTMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PELIETKH U
BUa XUMHUYECKOU CBSI3H.

Knaccudukainys 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSALIMXCA K PAa3JMYHBIM KJaccaM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPraHNYECKUX BEILECTB.

Knaccudukanys XuMUYECKUX peaklMii MO pa3InyHbIM NpHU3HAKaAM (110 YUCITY
M COCTaBy Y4YacTBYIOIIMX B pEAKLUMU BELIECTB, MO TEIUIOBOMY 3(dexTy, Mo
M3MEHEHHUIO CTETNEeHEeW OKHCIIEHUS XMMUYECKUX JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKUE PEaKLUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckOpocTH XUMUYECKOM peakiuu. [loHsiTue 00 00paTUMbBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusix. [IoHsITHE 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusx. [lonarue o karammse. [loHsTHe 0 XUMHYECKOM paBHOBeCUU. DAKTOPHI,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLMH,  JBJCKTPOHHBIA  OajaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHOU peakiyu. CocTaBlIeHUE YPAaBHEHUI



OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX ~ PEaKUUd C  HCIOJb30BAHUEM  METOJA
AJIEKTPOHHOIO OalaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonbl, aHnoHbl. MexaHW3M JUCCOLMALIMM BEUIECTB C PA3JIMYHBIMU BHJIAMHU
XUMHUECKOH cBsi3u. CTenenb quccounanuu. CUIIbHbIE U C1a0ble 3JEKTPOJIUTHI.

Peakunu noHHOro oOMeHa. Y cioBUs NPOTEKaHUS! peakluii HOHHOTO OOMeEHa,
IIOJIHBIE M COKpAaIEHHbIE HMOHHBIE YpaBHEHMsI peaknuil. CBONCTBa KHCIIOT,
OCHOBaHMN U coJiel B CBeTE€ TMPEICTaBICHUM 00 3IEKTPOIUTUYECKON
nucconuanyu. KauectBeHHbIe peakin Ha MOHBL. [ToHsATHE O THApOIH3e Coen.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKHX
BEILIECTB — METAUIOB U HEMETaoB (rpagura M ajnMasa), CIO0XKHBIX BEIIECTB
(xJopuga HaTpusi), UCCIEIOBAHUE 3aBUCHUMOCTU CKOPOCTHM XMMHYECKOW PEeaKInH
OT BO3/JCHCTBUS pa3IUYHbIX (HAKTOPOB, HCCIEJOBAHUE AIIEKTPONPOBOIHOCTU
pacTBOpPOB BEIIECTB, MpOLECCAa JUCCOLMALMM KHUCIOT, IIEJIOYed U  COJeH
(BO3MOXKHO  MCHOJIb30BAaHME  BHJIEO MAaTEpUAlOB), IPOBEAEHUE  OIBITOB,
WUTIOCTPUPYIOUIMX ~ OPU3HAKK  MPOTEKaHUS  peakluii MOHHOro  oOMeHa
(oOpa3oBaHue oOcajaka, BbIIEJICHHE ra3a, o0Opa30BaHHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakluuu pa3ioXKeHHs, COSAMHEHNUs), paclioO3HaBaHUE HEOPraHWYEeCKUX
BELIECTB C TIOMOUIBIO KAYECTBEHHBIX pEAaKIUHd Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (U3NUECKUue CBOMCTBA MPOCTHIX
BEIIECTB — TAJONeHOB. XMMHMYECKHME CBOWCTBA Ha OpuUMepe  XJiopa
(B3aMMOJEHCTBHE € METallaMHM, HEMETaJulaMH, IierodamMu). XJIOPOBOJAOPOA.
ConsiHass KHCIIOTa, XMMUYECKHE CBOWCTBA, NOJIyYEHHE, NMpUMEHeHue. JlenicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpPraHU3M 4YeJoBeKa. BakHeWlme XJIOpUABI U HUX
HAaxO0KJE€HUE B IPUPOJIE.

O6mast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (uU3NUECKHe CBOWCTBA
IPOCTHIX BELIECTB — KUCIOPOa U Cepbl. AJUIOTPONHbIE MOJIU(DHUKALIMN KUCTOPOIa
U cepbl. XuMUyeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (HU3UUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas xuciora, ¢GU3MYSCKHE UM XHMHYSCKHE CBoiMcTBa (0OIMe  Kak
OpeiCcTaBUTeNd Kiacca KHUCIOT M crnenuduueckue). XUMUYECKUE peakiu,
JEeXalMe B OCHOBE MPOMBILUIEHHOTO CIOCO0a IOJYy4YEHUs CEpPHOW KHUCIIOTHI.
IIpumenenune cepHoil Kuca0Thl. COMM CEPHON KUCIIOThI, KAYECTBEHHAs PEaKIMs Ha



cynabdar-uoH. Haxoxzaenue cepbl U €€ COEAMHEHUH B MIpUpOJE. XUMUYECKOE
3arpsi3HEHHE OKPY’XKAIoIIEH cpelibl COSAMHEHUSIMU Cepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapaktepuctuka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapAaKTEPHBIE CTENEHU OKHCIECHHUS. A30T, PaCpOCTPAHEHUE B MPHUPOJE,
dusngeckre u XUMHIECKHe CBOMCTBA. KpyroBopoT azora B nmpupoje. AMMHUaK, ero
bu3nUecKrue 1 XUMHUIECKHAE CBOMCTBA, MOJydeHHe U ipuMeHeHue. Coam aMMOHUS,
uX pU3MUECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMUYECKUE
cBOMcTBa (0OIIME Kak WPEACTaBUTENA Kiacca KHCIOT M creuudduueckue).
Ucnonb3oBaHWe HUTPATOB U COJIEM aMMOHHS B KadyeCTBE MHUHEPAJIbHBIX
yA00peHnil. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COEUHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKIW, 3arps3HEHUE BO3[yXa, MOouBbl W BOA0EMOB). Docdop,
ajutoTpornHelie Mojudukanuu gocdopa, Qu3NUECKHe U XUMHYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucnora, hpundecKkre 1 XUMUIECKUE CBONCTBA,
noxyuyeHue. McnonszoBanue GpocdaroB B KauecTBE MUHEPAIBHBIX YIOOPEHHIA.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHHA.  YTIIEpOH,  aJUIOTPOIHBIE
MOAU(UKALIUKA, PACIPOCTpaHEHUE B TMpUPOJE, GU3NUYECKHME U XUMHUYECKHE
cBoiicTtBa. AncopOuusa. KpyroBopotT yriepoaa B npupone. OKCUIbl yriiepoaa, ux
duznueckue W XUMUYECKHE CBOWCTBa, JICEWCTBHE HA KUBBIE OPraHU3MBI,
MOJYyYEeHHE W MPUMEHEHUE. DKOJOTHUECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), runore3a ri00albHOrO TOTCILICHHWS KIMMaTa, MapHUKOBBIN
addekT. YroapHas KUCI0Ta U €€ COolMM, uX (PU3NYECKUEe W XUMHYCCKHE CBONCTBA,
noiiyueHue U npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Ucnonb3oBanrne kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO351CTBE.

[lepBoHauanbHbIC MOHATUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, IJIMIIEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJAOB (Yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOYKTHI WX mepepaboTku (OCH3WH), UX pOJib B OBITY W TPOMBIIUICHHOCTH.
[TonsTre 0 OMOTOTHYECKU BaXKHBIX BEILIECTBAX: KUpax, OeIKax, yriieBojax — U Ux
poiM B OKM3HM 4elloBeKa. MarepuaabHOe E€IUHCTBO OPTraHUYEeCKUX U
HEOPTAaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TIOJIyYeHUE U
npumeHenune. CoenuHeHus KpemHHsS B mpupoge. OOmme mnpeacraBieHus 00
okcune kpemuusi (IV) u kpemaueBoi kuciore. CHWIMKAThI, UX UCIOJIb30BaHUEC B
OBITY, B MPOMBIIUIEHHOCTH. BaxkHellme cTpouTenbHble MaTepuasbl: KEpaMHuKa,



CTEKJIO, TIEMEHT, O0eToH, xkene300eToH. [Ipobaembr 6€30macHOr0 MCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUEe 00pa30B HEOPTAaHMYECKUX BELIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBE/ICHUE KAaUeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TTPU3HAKOB
WX TIPOTEKAHWS, OMBITHI, OTpaKaromue (U3NYECKHE W XUMHUYECKHE CBOWCTBA
TaJIOTEHOB M HX COEJAMHEHH (BO3MOXHO HMCIOJb30BAHUE BUIECOMATEPHUATIOB),
O3HAKOMJIEHHE ¢ oO0pa3laMyd XJOpUIOB (TAJIOr€HHIOB), O3HAKOMIICHHE C
oOpaslamMu  cepbl U €€  COCAMHEHHSIMU  (BO3MOXHO  HCHOJb30BaHHE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, M3YYEHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBEICHNE KaUECTBEHHOW peaKIMu Ha CyJbdar-
MOH W HAOJIO/IeHWe TpHU3HaKa e MPOTEKaHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBamMu azota, (ochopa um ux coequHEeHUH (BO3ZMONKHO HCIOJIB30BAHKE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOWpaHue, pacno3HaBaHME€ U HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U QocdaT-uOH U U3yYEeHHE MPU3HAKOB
UX TIPOTEKAHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTHI C ME/IBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHUE Mozenen
KpPUCTAJUIMUECKUX PeIIETOK anmasa, rpadura, QyiepeHa, O3HAKOMIICHUE C
MPOIECCOM  acopOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
yCTPONCTBOM TPOTUBOTras3a, MoJyueHue, coOupaHue, pacrio3HaBaHUE M M3yUCHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJICHUE KAa4eCTBEHHBIX PEaKIMii Ha KapOoOHAT U
CUJIMKAT-UOHBl U W3yYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHHE C
MPOAYKIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHWE HSKCIEPUMEHTAIBHBIX
3aJa4 o TeMe «BakHelnme HeMeTaJUIbl 1 UX COEIUHECHU.

MeTaJibl 1 MX COCTUHEHUSA

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosoxeHus B llepuonnueckor cucreme xumuueckux a3emeHtoB J[. W.
MengneneeBa u crpoeHusi atomoB. CTpoeHUE MeTauioB. MeTamndeckasi CBsi3b U
METAJJIMYECKasi  KpPUCTAJUIMYEeCcKass  pemeéTka.  DJIEKTPOXUMHYECKUU  psif
HarnpspbKeHn MetauioB. duznueckne U XUMUUECKHE CBOMCTBAa MeTaiioB. OO01mue
CrocoObl Mody4yeHus: MeTamioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHbBIC
CIoCcOOBI 3alUThl MX OT Koppo3uu. CmaBbl (CTajab, YYTyH, IIOPATIOMHUHHM,
OpoH32a) U X TPUMEHEHUE B OBITY M MPOMBIIIJICHHOCTH.

[[lenounbie MeTauIbl: MOJOXKeHUE B Ilepuoanueckoit cucTeMe XUMHUYECKUX
aneMmeHToB . M. MenzeneeBa, CTpoeHUE UX aTOMOB, HAaXOXKJIEHUE B IIPUPOJE.
duznyueckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u



TUAPOKCUILI HaTpusi W Kaius. [IpuMeHeHHe IeNOYHbIX METaNIOB M HX
COE€IMHEHUM.

[[lenoyno3emenbHble METAJUIbl MarHMid MW KaJbLMW: IIOJIOKCHHE B
Ilepnognueckon cucreme xuMmuueckux sineMeHToB [[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOKJICHHUE B Ipupoae. PU3nyecknue 1 XUMUYECKUE CBOKMCTBA MAarHus
U Kanpluda. Baxseiilve coeavHEHHUs Kaiblus (OKCUI, TUIPOKCHUA, COJH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoi cuctemMe XuMUYECKUX 3JIEMEHTOB
JI. 1. Menneneesa, cTpoeHHME aToMa, HaxOXXICHUE B Ipupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCU]IA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOCHME aToMa, HAxOXKIEHHE B mpupone. dusmyeckue u
XUMHYECKUEe CBOMCTBA kene3a. OKCUbl, TuipoKkcu bl U conu xenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA U OJYUICHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpaslamMu METalIOB U CIUIaBOB, UX (HU3UYECKUMU
CBOMCTBAMHU, U3YYEHHE  PE3YyJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbLIMS W HATpus C BOJOM (BO3MOXKHO HCHOJIb30BAHUE BUIECOMATEPHUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS JKEJIe3a B KUCIOPOJE
(BOBMOXXKHO  HCIOJIb30BAHME  BHUJCOMATEPHATIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIUM HAa MOHBI: MarHus, KajabllUs, allOMUHUS, [IMHKA, JKeJie3a
(1) u xene3a (II1), meau (II), HaOMIOICHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJAaMEHH MOHaMU HaTpHs, KalIus W Kajablus (BO3MOYKHO HCHOJIb30BAaHUE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIIPOKCHUIA ATFOMUHUSA
Y TUJPOKCHU/JIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3aj1a4 1Mo TeMme «BakHeiime
METAJLJIbI U KX COCTUHECHUS.

XuMHA U OKpY:Ka0LIaa cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXWU3HU 4YeJIOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. IlepBas momoris mnpu
XUMHUYECKUX 0)KOTaxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpebl (mpenesibHas AOMycTUMast
KOHIleHTpanus BeiecTs, aaiee — [1JIK). Posb xuMun B pelieHn 3K0JI0TUYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTrepuabl).

Mescnpeomemmnbnie céasu



Peanuzamnus MeXnpeaIMeTHBIX CBs3ed NMpu HM3y4yeHUH XuMuUM B 9 Kiacce
OCYILECTBIISIETCSl Yepe3 MHCIONb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTeCTBEHHO--HAyYHOTO IIHKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE NMOHATHSA: HAy4YHBIH (akT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CUHTE3, Kiaccu(ukauus, TMEepUOAUYHOCTh, HaOIIOACHUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJENb, SBJICHUE, MapPHUKOBBIHI
3¢ (exT, TEXHOIOTHS, MAaTePHUATTBI.

dusuka: Marepus, aTroMm, OJIJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIUJ,
M30TOMBI, PaJHOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJIYyIPOBOJIHUKH,  TUAJIEKTPUKH, (OTOIIEMEHT, BEHIECTBO, Tel0, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, I'a3, paCTBOP, PACTBOPHUMOCTh, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEIMYUHBI, €AUHHIIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunTes, apixaHue, Ouocdepa, 3KOocUCTEMa, MUHEPAJIbHbIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI.



IHINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHUSA MPOTPaMMbl OCHOBHOTO  OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOYy4YeHUs XMMHHM B €IWHCTBE y4eOHOU H
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, HPHUHSATHIMU B
oOlIecTBe MpaBWJIaMH M HOPMaMH IOBEACHHS W CIIOCOOCTBYIOT MpoLEeccaM
CaMOMNO3HAHUS, CAMOPA3BUTHUS U COLIMAIIU3ALIMHI O0YUYarOIIHUXCS.

JIMYHOCTHBIE ~ pEe3yJdbTAaThl  OTPaKalOT  TOTOBHOCTb  OOYYArOIIMXCS
PYKOBOJCTBOBATbCA CHCTEMOM IO3UTHBHBIX ILEHHOCTHBIX OpPUEHTAMM U
pacIMpeHne ONbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHNS:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACJICIUIO, ITOHMMAHUS 3HAYEHUs XHMHUYECKOW HAyKH B IKU3HHU
COBPEMEHHOro OOIIeCcTBa, CIOCOOHOCTH BJAJETh JOCTOBEPHOM HH(pOpManuen o
IIEPEIOBBIX JOCTMIKEHUAX M OTKPBITUAX MHUPOBOM M OTCYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHUpa U OOILIECTBA;

2) rpaskKAaHCKOT0 BOCIIUTAHUS:

NPEACTABICHUS] O COLHAIBHBIX HOPMAaX M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIECHUN B KOJJIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM M JAPYTHX  BHUAAX
JEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpU
BBINIOJIHEHUM Y4e€OHBIX, TMO3HABAaTEIbHBIX 3a/a4, BBINOJHEHHUH XHUMHYECKHX
HKCIIEPUMEHTOB, CO3/1aHUN YUE€OHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B IIpolLiecce€ O3TOM y4uyeOHOW JeATEeIbHOCTH, TOTOBHOCTHU
OLIEHMBATh CBOE TOBEIECHHE M IMIOCTYIIKM CBOMX TOBApHIIEH C MO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCJIEACTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKM M COCTABIISIOLINE
OCHOBY JUIsl TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJABI, B3aHUMOCBA3SX YEIOBEKA C
IPUPOTHOMN CPENION, O POJIM XMMHUM B IMIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

ITI03HABATEJIbHBIE MOTHUBBI, HAPABJICHHBIE HA ITOJIyYEHHE HOBBIX 3HAHUU II0
XUMUHU, HEOOXOIUMBIE TSI OOBSICHEHUS HAOII0JAEMBIX IMPOIIECCOB W SIBJICHUA,
MO3HABATENbHON, MHPOPMAIIMOHHON W YUTATENIbCKOW KYJIbTYPhl, B TOM YHCIE
HABBIKOB CAMOCTOSATEIBHONU pabOThl C Y4eOHBIMH TEKCTaMH, CIIPABOYHOU



JUTEPATYpPOH, JOCTYMHBIMH TEXHHUYECKUMHU CpEACTBaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEHHI0O W TO3HAHMIO, JIOOO3HATEIBbHOCTb, TOTOBHOCTH H
CIOCOOHOCTh K  €CaMOOOpa30BaHHUIO, IPOEKTHOM M  HMCCIEI0BATEIbCKON
JESTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBJIEHHOCTH M YPOBHSI OOy4YeHUS B
JlaJIbHCUIILIEM;

4) popmMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0pOBBIA 00pa3 »W3HH, OCO3HAHUE IOCIEICTBHA H
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS alIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJIUMOCTH  COOJIOJICHUST TpaBuUil OE€30MaCHOCTH TMpU OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY MU3YUYECHHIO MPOPECCUil U Tpyaa pa3IMuHOTO POJa,
yBaXEHUE K TPyAYy U pe3yjibTaTaM TPYJIOBOM AESITEIBHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHMM 10 XHMHH, OCO3HAHHBIH BBHIOOD
WHJIUBUAYAJIbHOW TPAEKTOPUU MPOAOJKEHUSI 00pa30BaHUS C YYETOM JIMUHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XMMHUHU, OOUIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHemHON MpodhecCuOHATBLHON AESTEIPHOCTH U PA3BUTUSI HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHANIBHON CPEJIE;

6) IKOJOrH4eCKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1€JECO00pa3HOE OTHOIIEHHE K MPUPOJIE€ KAK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAaHMS, HIOHUMAHNUE LIEHHOCTH 3JJ0POBOTO U
O6e3zomacHOoro oOpa3a KHU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(u3HMUEeCKOMY M TICUXUYECKOMY 3[I0pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJOJICHUS
MpaBujI 0€30MACHOT0 MOBEIEHU MPU PabOTe C BEUIECTBAMU, a TAK)KE B CUTyalUsX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble TIPU U3YYEHUU XUMHH, JJIs
pelLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH NMPUPOIHONW CPEIO, ISl TOBBIICHUS
VPOBHSI  DKOJIOTMUECKOW  KYJIbTYphl, OCO3HAaHUA TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJIeM M MyTeW HMX pPEIICHUs MOCPEIACTBOM METOJOB XHUMMUH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIBHOW MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTampenMeTHBIX pe3yJdbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupOBaHUS MHUPOBO33PECHHUSI OOIICHAy4YHbIC TMOHATUSA (3aKOH, Teopusl,
MPUHIINII, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbhIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpeAMETaX W IO3BOJIAIOT Ha
OCHOBE 3HAaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPECTABICHNUE O MEITOCTHOU



HAay4YHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (IO3HABATEIHHbIC,
KOMMYHUKATUBHBIC, DPETYJISTHBHBIE), KOTOpble oOecneunBaioT (HOpPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOMU
NEeSITETBHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSITHH (BBIICIATH MX XapaKTEpPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIb30BAThH
MOHSATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMK XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHil,
yCTaHABIMBATh MPUYNHHO-CIICJICTBCHHBIE CBSI3W MEXIy OOBEKTaMHU HW3Y4YCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO AHAIOTHH),
JIeaTh BHIBOJIBI U 3aKJITIOYCHUS;

yMEHUE TMPUMEHATh B TMpOIECCe TMO3HAHUS TOHATUS (TIPEIMETHBIE W
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XHMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHUH MOJICIbHBIC MPEACTABICHUSI —
XUMHAYECKUH 3HaK (CUMBOJ »JJIEMEHTa), XuMuueckas Qopmysia U ypaBHEHUE
XUMHUYECKON PeaKIuu — MpU pElICHUH y4eOHO-TI03HABATENbHBIX 33J1a4, C YUYETOM
ATUX MOJICNIbHBIX TMPEICTABJICHUNA BBISBISTh U XapaKTEPU30BATh CYIICCTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUYECKHX BEIIECCTB M XUMUYECKUX PEaKITHH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIC CBSI3U |
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHUE HCIIOJIh30BaTh TOCTABJICHHBIE BOIPOCH B KAdeCTBE WHCTPYMCHTA
MMO3HAHUS, a TaKKe B KAaueCTBE OCHOBBI i1 (OPMHPOBAHUS THUIOTE3bI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIbITa 10 TUTAHHUPOBAHUIO, OPTaHU3AIlMU W TPOBEIACHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaOMoAaTh 3a XOJOM Tpollecca,
CaMOCTOSITEJIFHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICOBAHUS, COCTABIATH OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ ungopmaumeii:

yMEHUE BBIOWpATh, aHAIM3WPOBATh M HHTEPIPETUPOBATH HUHQPOPMAIIUIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4yHO-TIOMYJISIpHAST ~ JIUTEpaTypa XHMHYECKOTO COJICP)KaHMS, CIPABOYHBIC
nocobusi, pecypcsl VHTepHeTa), KPUTHYECCKH OIICHHBATh NPOTHBOPCUYHMBYIO M
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBI W 3aMpOoChl MPU MOUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JJIsi BBIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J]a4 ONPEIeIEHHOTO THUIIA, TPUOOPETEHHUE OIbITa B
0o0JlaCTH  UCHOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY IpeacTaBieHUs HHGOPMAIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECJIOXKHBIMH CXEMaMH, JIuarpaMmami,
IpyruMu popmMamMu rpapuKi U ©X KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHAJU3UpOBaTh B IIpollecce Y4yeOHOU W
UCCJIeI0BATEIHCKON JEATEIBHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIICTBAa M TPAHCIOpPTAa HAa COCTOSHUE OKPYKAIOMIEH MPUPOTHON
CpEIb.

KoMMyHuKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIE 1elCTBHUS:

YMEHMs 3a/aBaTh BONPOCHl (B Xonae auaigora U (WIM) IUCKYCCUH) IO
CyumiecTBy  oOcyxJaemMoll  TeMbl, (OpPMYyJIHpPOBaTb CBOM  NPEIJIOKECHUSA
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1auu;

YMEHHsSI ~ TPEACTaBISTh  TOJYyYEHHBIE  pe3yibTaThl  MO3HABATEIbHOMN
ACSTENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeJaTh TMPE3CHTALNIO
PE3yJIbTaTOB BBIMOJHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOPHOrO OIbITa,
nabopaTopHOM pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATENBPHON M HWCCIENOBATENbCKOM  JNEATEIBbHOCTH TMPU  PEUICHUH
BO3HUKAIOIINX TPoOJIeM Ha OCHOBE yuéTa OONIMX WHTEPECOB M COTJIACOBAHUSA
no3unuii (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIAWHAIUSI
COBMECTHBIX JCWCTBHUH, OIpenejeHue KpPUTEPUEB IO OIEHKE KauyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryisiTuBHBIe YHUBepCaJbHbIe y4eOHbIE 1eiCTBHA:

YMEHHE CaMOCTOATEIBHO OMPENENSITh LETN AEATeIbHOCTH, IUIAaHWPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeILHOCTD, BBIOUpATh Harbosee 3pGeKTUBHBIC CIIOCOOBI PEIICHUsS YICOHBIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOATEIBHO COCTaBIISATh WM KOPPEKTHPOBAThH
IPEIJIOKEHHBIM AJITOPUTM JEWCTBUM IIPM BBINOJIHEHUM 3aJaHUW C  y4ETOM
MOJTyYeHUs] HOBBIX 3HAHWU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX WU PEaKIUsX,
OLICHHMBAaTh COOTBETCTBHUE MOJYYEHHOIO pe3ysibTaTa 3asBICHHON IeNH, yMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATH KOHTEKCTHI, Mpe/yIaraeMble B YCJIOBUH 3a/laHUH.

NPEJIMETHBIE PE3YJBTATbBI

B cocraBe mpeAMETHBIX pe3ydbTaTOB IO OCBOCHHUIO 00S3aTENHHOTO
COJIep)KaHusl, YCTAHOBIIGHHOTO JaHHOW (enepanbHO paboueil MporpaMMoil,
BBIJICIISIIOT: OCBOCHHBIE O0YUYaIOIMMUCS HAyYHbIE 3HAHUSI, YMEHUS U CIIOCOOBI



NEUCTBUN, crnenupuuecKkue I TNpeAMETHOW o0nacTh  «XUMHUS», BUIBI
NEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HaHMs, €ro HHTEpIpETallH,
peo0pa3oBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K koHIy oOyueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XAMHWYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COSIMHEHHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHWE, COJb, JIJIEKTPOOTPULIATEIBHOCTb, CTEIICHBb
OKHCIICHUS, XUMHUYECKasl peakiusi, KiacCupUKalusi PEeaKluid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHUS, PpPEaKIHNH
oOMeHa, HK30- U PHJIOTEPMHUUECKHE PEAKIINH, TEIII0BOM 3(h(PeKT peakiuu,
AIpO aTOMa, DJIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOuTalb, paguyc
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUA U
MPUMEHSTH 3TH HOHSTHUS NIPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [IJIi COCTaBlEHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OINpENENsATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OHMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIacCy COEIWHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJICHTHass W WOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona JI. M. Menneneena:
JIEMOHCTPUPOBATh TOHMMAHUE TEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHusl B llepumonnueckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh U XapaKTepu3oBaTh TaONMMuHyl0 Gopmy Ilepuogndeckoi
CUCTEMbl XHWMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUS «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», manbie u
OOJNBINIME TIEPUOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuueckas cucrteMa XumMudeckux osnemeHtoB JI. .
MeHnieneeBay ¢ YUCIOBBIMU XAapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij siapa, O0Iee YUCIIO ICKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHMCIy W COCTaBy YYacTBYIOIIMX B pPEaKINU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO W MOJISIPHYIO  MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJII0O XHMHUYECKOTO »JJieMeHTa 1o ¢dopMmye
COCIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIBHON JIEATEIIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allMI0, KiIacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBSI3€U — Il M3Y4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBAaTh  IpaBWjaM  MOJIb30BaHUS  XUMHYECKOW  TOCYAOM U
7a00paTOpHBIM  O0OPYJOBaHMEM, a TakXXe IMpaBwiaM OOpalieHus: c
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH TIO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB IO TOJYyYEHUI0 M COOUPaAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAa U KHCJIOpPOJAa), MPUTOTOBJICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJEH PACTBOPEHHOIO BEILIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pacIio3HaBaHHUIO PACTBOPOB LIEJIOUEH U KUCIOT C MOMOUIBIO MHIUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPacKpbhIBAaTh CMBICII OCHOBHBIX XHMHUYECKUX IIOHATUNA: XUMHYECKHUUI
JJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IIPOCTOE BEIIECCTBO,
CJI0KHOE BELIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasl peaklns, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  PAcTBOpP,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJICKTPOIUTHYECKAS IHUCCOLMANUs, PEaKLUUU HOHHOIO
oOMeHa, KaTaiau3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCJIMTENIb,  BOCCTAHOBMTENb, OKHUCICHHE UM  BOCCTAHOBIICHHE,
aJJIOTpONUs, aM(POTEPHOCTh, XUMHUECKas CBsA3b (KOBAJIEHTHAs, WOHHAs,
METaJJIMYECKasi), KpUCTAIIMYECKasi pemérka, KOppo3Hus METaslioB,
CIUIaBbl, CKOPOCTb XHUMHYECKOMW pPEaKUWW, NPeNesIbHO JOMyCTUMAas
xoHuenTpauus [1/IK Bemecrna;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX NOHATHH U
IMPUMEHSATH 3TH MOHATHS IPU ONKMCAHUH BEIIECTB U X MPEBPAILCHHUIA;
UCIIONB30BaTh XHUMHUYECKYI0 CHMBOJHKY JJS COCTaBJIeHUS (HopMyI
BEILECTB U YPABHEHUN XUMHWUYECKUX PEAKLINM;

OIPENENSATh BaJIEHTHOCTh U CTEIIEHb OKUCIICHUS! XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOTO COCTaBa, MPUHAMIECKHOCTh BEIIECTB K
ONpeAeNéHHOMY KJIAcCy COEIMHEHHH 1o (opmysaM, BUA XUMUYECKON
CB3M (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsa]l UOHA [0 XUMHUYECKON (popmyre, XapakTep Cpelsl B
BOJHBIX PAaCTBOPAaX HEOPTraHWYECKUX COECIMHEHMM, TUII KPUCTATIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbich llepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIMCHIBATh M XapaKTepU30BaATh
Tabnnunyo ¢opmy Ilepuoanueckoil cuCTeMbl XUMHUYECKUX AJIEMEHTOB:
paznuyaTh TMOHATHUS «TJIaBHas mnoArpynna (A-rpymnmna)» M «moOodHas
noarpynna (b-rpynma)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTh
0003HayYeHUsl, KOTOpbIE MMEIOTCA B MEPUOJUYECKONM Tabiuie, ¢
YUCJIIOBBIMM  XapaKTEPUCTUKAMHM  CTPOECHHS  aTOMOB  XMMHYECKHX
JJIEMEHTOB (COCTaB M 3apsiA  sjapa, oO0Illee 4YHCIO DSJIEKTPOHOB U
pacrpefieieHde UX 10 DJJEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COCAUMHEHUUN B
Ipesesiax MajblX IEPUOAOB U INIABHBIX MOATPYIII € YYETOM CTPOEHHUS HX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BELIECTBA,
XUMHUYECKHE peakuuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIUX B peakluu
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOHIME U cHenupUUYECKHe XUMHUYECKHE
CBOMCTBAa NPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPKIas OMUCAHUE
NpUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIHUX
XAMHUYECKUX PEaKI1i;

COCTABJISITH YPaBHEHHUS BJEKTPOJUTUYECKOM JAUCCOLMALMHM  KHUCIOT,
LIEJI0YEH U COJIEU, TIOJIHBIE U COKPAIIEHHBIE YPABHEHMS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHca ITHX PEaKIni;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOEHUS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX IIPEBpaAlllEHU B Pa3IUYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIDHYIO H  MOJISIPHYIO — MaccChl
BCI[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIeMEeHTa 1o (opmyre
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOAUTH PacUEThI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0aTh  MpaBWja  IOJIb30BAHUS ~ XMMHUYECKOHM  HOCyaoll U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaK)Ke IMpaBWiia OOpaIllEHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBITOJTHCHHIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB 110 TIOJYYEHHUI0 W COOHpPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYEeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
noaua-, KapOonat-, docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-HOHBI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIHNEC B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTEPAIlH MBICIUTEILHOW NEATCIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CUCTEeMAaTU3alMI0, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEaKIui, €CTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT (pEalbHBIN U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounvecTBO 4acoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(POBHIE)
KoHnTpoJibHbIE IpakTuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUMUYECKHE MOHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

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

YeJIoBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bubmnoreka IIOK

' peaxiuu https://m.edsoo.ru/7f41837¢c

Wroro o pazneny 20

Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. [lonstue 5 bubnuorexa LIOK

' 00 okcuaax https://m.edso00.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax 8 1 bu6mmoteka [IOK

' M COIAX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [JOK

' OCHOBAHUSIX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK

' HEOPraHMYECKHMX COEAUHEHN N https://m.edso00.ru/7f41837c

Hroro o pasneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
Xumudeckas cBsi3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUMN



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

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHUYECKHX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XUMHUYECKast CBS3b. BuGmorexa LOK

32 OKHCIHTEIEHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIITUN

Hiroro no paszery 15 oo ST
PesepBHOE Bpems 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnubie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHe PeaKIUU
11 [ToBTOpEeHME U yriayonenue 3HaHUN 5 1 bubnnorexa IOK
' OCHOBHBIX Pa3/IEeNoB Kypca 8 Kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [JOK
' peakimii https://m.eds00.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XUMUYECKUE PEaKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO11ast XapakTepUCTUKA XUMUYECKHUX bubnuoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpymmel. Cepa u e€ 6 Bubmmorexa LIOK
' PYTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as xapakTepuCcTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, hocdop 1 ux 7 1 bubmoreia HOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMHUECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' Ny PYHBL poa https://m.eds00.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
Hroro 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

Paszgea 3. Mera/liibl 4 UX COeANHEHUSA

. bu6mmoreka [IOK
3.1 Obmpue crofCTEA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelinme MeTayuibl 1 UX COEIUHEHUI 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHalinl B )KU3HH YeI0BEKa 3 bubmnorexa [JOK
' B P https://m.edso0o.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubnmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosaunyecTBo yacos DJIEeKTPOHHbBIE
Ne uudposeie
Tema ypoka Kourposbnublie | IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 [Ipeamer xumun. Poiab XuMuM B )KU3HU 1 bubnuoreka LIOK
yesoBeka. Tenma u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAX ITO3HAHUS B XUMHUH 1 bubmoreia HOK
8 https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpaBuna paboTsl
3 B J1a00OpaTOpUH U MIPUEMBI OOpAILICHHS C 1 bubmoreia HOK
PaTOPHIL T TP patt https://m.edsoo.ru/ff0d23dc
J1ab0paTOPHBIM 000PYTOBAHUEM)
Yucteie BemecTBa U cMecH. CIocoObl bu6mmoreka [IOK
4 . 1
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 «Pa3nenenue
5 caljeceﬁ (Ham I/III)V[e € OYMCTKHU noia e€HHOM 1 1 bubmorexa [OK
PHMEp p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBLH MOTICIYIH 0 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHE FTEMEHThI. 3HAKU (CUMBOJIBI) 1 bubnuoreka [IOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CITOKHBIE BEMIECTBA 1 bubmorexa [TOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 bubmorexa [TOK
YPPHOC Y https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. 1 bubmuoreka [JOK



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

Xumuueckast popmyna. BaneHTHOCTh aTOMOB
XUMHYECKHUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHocuTeNIbHAs aTOMHAs Macca. bubmuoreka [JOK
11
OTHocuTeNnbHASI MOJIEKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMHUYECKOI0 2JIEMEHTA B bubmuorexa [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KommuectBo BemectBa. Monb. Mousipaast bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuoreka [JOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U yci0BUSA IPOTEKAHUSA bubnuorexa [JOK
15 .
XUMHYECKUX PeaKIuid https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChI BEIIIECTB. bubnnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 BrrunciaeHus KoJIM4yecTBa, MacChl BEIIECTBA 10 bu6mmoreka [JOK
YPaBHEHUSM XUMUYECKUX PEAKLIUN https://m.edso0.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakiiui
18 (coe I/IHq;HHﬂH A3JI0KECHUS 3a1§e elllma bubmorexa HOK
A P ’ B ’ https://m.edso0.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT 0606yq eHUE U bubmorexa LIOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
Konrtponsnas padora Nel o Teme «BemectBa bubnuoreka [IOK
20
U XUMUYECKUE PEAKLIUID) https://m.edso0.ru/ff0d4290
Bos — cMech ra3oB. CocTaB BO3ayXa.
21 KI/ICJJI'I}(I)XO — BJIEMEHT U MPOCTOE Beﬂy:cmo bubnmorexa [IOK
poA P B ' https://m.edsoo.ru/ff0d448e
O30H
22 du3nyecKre 1 XUMUICCKHE CBOMCTBA bu6mmorexa [IOK



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

KHCII0po/ia (peakliMyi OKUCIIEHUS, TOPEHUE).
ITonsaTue 06 oxcunax

https://m.edsoo.ru/ff0d4614

CriocoOslI mostyueHus: KUCIopoa B

bu6mmoreka [IOK

23 0 .
H1aDOPATOPHIL I HPOMBIHILICHHOCTH https://m.edsoo.ru/ff0d497a
[IpuMeHneHnue kucnopoa
TermmoBoit 2 hHEeKT XUMHUUESCKON PEaAKITNH,
24 IIOHSITHE O T(i)(bMOXI/IMI/IIIeCKOM paBHeHI/II/I bubmorexa [JOK
p P : https://m.eds00.ru/ff0d4790
9K30- M YHJIOTEPMHUYECKUX PEAKIIUIX
TomnuBo (HedThb, yroyib U METaH).
25 3ar }I3HeI§I/Ie(11;03I[yra CII0COOBI t):ro bubmorexa HOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuyeckas padora Ne 3 o Teme
26 «ITonyduenne u codupaHue KHCIOpOIa bubmorexa [JOK
7 1P posa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTBY
97 Bomopoa — sneMeHT u mpocToe BeIecTBO. bu6mmoreka [JOK
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 duznvecknue 1 XUMUYECKHUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [lonsaTHE 0 KHCHIOTaX U COMIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oNTyueHust BOJIOPOa B bubmuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padorta Ne 4 o teme
31 «ITonyuenne u cobupanue BOIOPOIa bubmmorexa [IOK
i . P poaa, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €T0 CBOMCTB)
N n bubmuorexa [JOK
2 M . A
3 OJIIpHBIN 00BEM Ta30B. 3aKOH ABOTaAPO https://m.edsoo.ru/ffod542e
33 Brrunciienus 00bEMa, KOJIUYECTBA BEIECTBA Bbubmmoreka [JOK



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

ra3a o ero u3BeCTHOMY KOJINYECTBY
BEILIECTBA U 00BEMY

https://m.edsoo.ru/ff0d55a0

Boruncnenust 06bEMOB ra30B [0 YpaBHEHUIO

bu6mmoreka [IOK

34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX
pearl . https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 du3znueckue U XUMHISCKHE CBOHCTBA BOJIBI bubmorexa [JOK
A https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
36 C i. I1 o
octaB ocHoBaHui. [ToHsATHE 00 MHIUKATOpaX httos://m.edsoo.ru/ffod59e2
Bopna kak pactBoputenb. HackleHHbIe 1
37 He}facmmepHHme paCTBO bl MaiL(I:OBaSI JIOJISt bubmorexa LIOK
P Pl https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o reme
38 «IIpuroroBiieHHE PaCTBOPOB C OMPEACAEHHOU bubmorexa HOK
P . . P p bed https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JICH pacCTBOPEHHOTO BEIIECTBAY
39 KonrtpomnbHast pabora Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KjIacCUpUKAIu, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX B aM(OTEPHBIX bubmmorexa TIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue u XuMHYECKHE CBOWCTBA bubnuoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukarnms, bu6nmmorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bu6mmoreka [IOK

45 [TonydyeHune u XMMUYECKUE CBOMCTBA KUCIIOT
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpeaHue): HOMEHKIIATypa, CrocoObl bubnuoreka [IOK
MOJy4YEeHUS, XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Pemenne
9KCIIEPUMEHTAJIBHBIX 33/a4 110 TEME bubmuoreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPIAHUYECKUX https://m.edso00.ru/00ad9b7c
COCTUHEHUN)»
I'eneTnyeckas cBA3b MEXKAY KiIaccaMu bubnnorexa HOK
48 .
HEOPraHWYECKUX COCAMHEHUIN https://m.edso00.ru/00ad9a50
bub6mnoreka [IOK
49 O06001IeHre ¥ cCUCTeMAaTH3AIHS 3HAHHUHA
B H https://m.edso00.ru/00ad9ch2
50 KonTponbnas padota Ne3 o teme "OcHoBHbIE bubnnorexa HOK
KJIACChl HEOPTAaHUYECKUX COCTUHEHHM" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XI/ISII/I‘ICCKI/IX 9JIEMEHTOB gom?ne 0 Tpymmax bubmmorexa LIOK
' Py https://m.edsoo.ru/00ad9ffa
CXOHBIX 2JIEMEHTOB
[Tepuonnueckuii 3akoH u Ilepuoanyeckas
52 cucTeMa XMMUYecKux 3yemMeHToB . U bubmorexa [TOK
T https://m.edsoo.ru/00ada52¢c
Menneneesa
53 [TepwoapI, TPYIIIBI, TTOATPYIIITHI bubmorexa [TOK
P > TPYITIE, Py https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CoCTaB aTOMHBIX SIJIED. bubnmoreka [JOK
N3otomsr https://m.edsoo.ru/00ada342
CtpoeHue 3eKTPOHHBIX 000710YeK aTOMOB
55 anemeHToB [lepuonnyeckoit cucremsr /1. U bubnmorexa [IOK
proa Y https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTepucTuka XUMHUECKOTO 3JIEMEHTA 110 bubnmoreka [JOK
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ero noJyioxkeHuto B [lepuonnueckoit cucreme
. U. MenneneeBa

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

3nauenue [leproanueckoro 3akoHa s

bu6mmoreka [IOK

57 A
DasBHTI HayKH H‘,HpaVKTHKH A https://m.edsoo.ru/00ada96e
MenpeneeB — y4E€HBIH, MEIArOT U TPaKIaHUH
58 DNEeKTPOOTPULIATETLHOCTH AaTOMOB bubnuoreka [IOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bub6mnoreka [IOK
59 u
OHHAA XUMIHCCkasd CBA3b https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsapHas XUMAYECKAs! CBSA3b bubmorexa [TOK
p https://m.edsoo.ru/00adaab8
61 KoBasieHTHAs HEMOIsIpHAA XUMHAYECKas CBA3b bubmorexa LIOK
p https://m.edsoo.ru/00adaah9
bu6mmoteka [IOK
62 C
TCHCHD OKHCIICHIA https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIANA bubmmorexa TIOK
p https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN ¥ BOCCTAHOBUTEIIH bubmmorexa TIOK
https://m.edsoo.ru/00adb076
65 Kontponsnas padora Ned o teme «CtpoeHue bubnuoreka LIOK
aToMa. XUMHYECKAsI CBI3b) https://m.edsoo.ru/00adbh486
66 O06o00mmeHre 1 cHCTEMaTH3alns 3HAHUH 110 bubmuoreka [JOK
TEME KJIACChl HEOPTAHUYECKUX COCTMHEHUN. https://m.edsoo.ru/00adb33c
O00011IeHIE U CUCTEMATU3AIA 3HAHUI 110
. bu6mmoreka [JOK
67 TeMe XUMUYECKHE CBOMCTBA, TeHEeTHYECKas
https://m.edsoo.ru/00ad9cbh2
CBS3b.
68 O06o01IeHre U cucTeMaTH3alus 3HaHUH 3a bubmuorexa [JOK

Kypc 8 Kiacca.

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Konrpoasubie | IIpakruueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcsl
[Tepuoanueckuii 3akoH. [leproauueckast
1 cUcTeMa XuMHueckux 3nemeHToB /1. 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
2 XMMHYECKHX AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa LHOK
p P https://m.eds00.ru/00adb6b6
MIEePHOJIOB
3 Krnaccudukanus 1 HOMEHKIaTypa 1 bub6mnoreka [IOK
HEOPraHWYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buipsl XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme
5 «[ToBTOpEHUE U yriyOaeHNE 3HAHWIA 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 kimacca»
5 Knaccuukanus XuMu4eckux peakiui no 1 bubnuoreka LIOK
pa3IM4YHBIM [IPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUECKON pEeaKIIUH.
7 [Tonsitre o I‘OMI())I‘CHHBIX U TeTe orepHHLIX 1 bubmmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peaKnusax
[ToHsATHE O XUMHUYECKOM PaBHOBECHH.
3 @DaxTopHl, BIUSIOLINE HA CKOPOCTh 1 bubnuoreka [IOK

XUMHYECKOU pCaKuu U MOJIO0KCHUC
XUMHYECCKOT'O paBHOBECH A

https://m.edsoo.ru/00adc28c
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9 OKuCINTETHFHO-BOCCTAHOBUTEILHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPOIUTUUECKON TUCCOUALIUN. bubnmoreka [JOK
CunbHble U cnabble AJIEKTPOIHUTHI https://m.edso00.ru/00adcd68

11 HonHble ypaBHEHUS peakinit bubmmorexa [IOK

yp peakl https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U OCHOBaHUM
12 B CBETE IIPECTaBICHUH 00 bubamorexa [TOK
p . https://m.eds00.ru/00add5d8
AIEKTPOJIUTHYECKON AUCCOLIUALINU
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOIUTHYECKON bubnmorexa [TOK
p P https://m.edsoo.ru/00add8b2
JACCOLHAITAN
14 IlonsiTvie 0 TUAPOJIU3E COJICH bubnuorexa LIOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 0606 i
00IIIEHNE U CUCTeMaTH3alus 3HAaHUH https://m.edsoo.ru/00addd12

16 [IpakTuueckas padota Ne 1. «Pemenue bubnuoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
Kontponbnas padora No2 mo teme

17 «INEKTPOTUTUYECKAS TUCCOITHAIINS bubmmorexa LOK

p ' https://m.edsoo.ru/00addec0
XHWMHYECKHUE PEAKIIUU B PACTBOPAX»

18 OO6m1ast XxapaKTepruCTHKA TaJOTeHOB. bubnmoreka [JOK
XHUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIOTa,

19 XI/IMII/DIquIiIH: CiOﬁCTBa MOJTy4YeHHUE bubmmorexa [JOK

> TOIYH ’ https://m.edso00.ru/00ade104
MIPUMEHEHHE
20 [IpakTuyeckas padora Ne 2 o Teme bubnuoreka [IOK

«[TonyueHnue consiTHON KUCIOTBhI, U3y4YECHHE €€

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

Brrancnenus no YpaBHCHUAM XUMHUUYCCKHUX

21 €aKIui, eCIT OJH U3 PEearcHTOB JIaH B bubnmorexa LIOK
pearti, A P A https://m.edso0.ru/00ade488
n30bITKE

29 OO01mmas xapakTepucTrka yieMeHToB VIA- bubnuoreka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAUGUKALIUN CEPHI.

23 Haxo;xp €HHUE Cephl I/Iq)eé coe I/IHeI;H/IIZ B bubmoreia HOK

a p uﬂ https://m.edsoo.ru/00ade64a
npupoae. XMMHUECKHE CBOMCTBA CEPhI
CepoBoaopo/, cTpoeHue, Gu3ndecKue u bubnuorexa [JOK

24 .

XMMHYECKHUE CBOMCTBA https://m.edso00.ru/00ade802

o5 Oxcunpl cepol. CepHasi KUCIO0Ta, PU3NUECKHE bubnuorexa [JOK
1 XMMUYECKHE CBOMCTBA, IPUMEHEHNE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE

26 MIPOMBIIIIJIEHHOTO CII0C00a MOIy4eHUs bubnuoreka [JOK
CEpPHOM KHCIOThl. XMMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaIoIllEel Cpe/ibl COETUHEHUSIMU CEPBI

97 Brraucienne MaccoBoi 1071 BEIXO/a bubmuoreka [JOK
MIPONYKTA PEaKLIUU https://m.edso0o.ru/00adec8a
OOmias xapakTepUCTHKA 2IEMEHTOB VA-

28 r I1111111;1 AILOT pacn OCTpaHEHHUE B PUPOJE bubmorexa [TOK

PYEHEBL > Pactipoctp o B TIpHpoAs, https://m.edsoo.ru/00adeea6
(bU3UYeCKre U XUMHYECKHE CBOMCTBA

29 AMMHUaK, ero pu3nuecKue U XuMH4ecKue bubnuoreka [IOK
CBOMCTBA, IIOJIyYEHHUE U IPUMEHEHHE https://m.eds00.ru/00adf004
[TpakTuueckas padbora Ne 3 mo Teme

30 «I?Ion eHue al\fMI/IaKa W3YYCHHE €TO bubmorexa LIOK

. i > 13Y3 https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3OTHas KUCJI0Ta, €€ PU3NIECKHUE ’ bubmuorexa [JOK
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XHMHYECKHE CBOMCTBA

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

Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS
B KaYECTBE MUHEPAIbHBIX YA00OpEHUH.

Bbu6mmorexa [JOK

32
XUMHUYECKOE 3arpsI3HEHUE OKPYKArOLIEH https://m.edsoo.ru/00adf518
Cpelbl COETMHEHUSIMU a30Ta
docdop. Oxcua pochopa (V) u pochopras
33 KHCJIO0Ta, (U3NIECKHE U XUMHYECKHE bubmmorexa LIOK
L https://m.edso00.ru/00adf68a
CBOICTBa, OTy4YeHUE
Ucnons3zoBanue GocdaToB B KayecTBe
34 MHUHEpPaJIbHBIX ﬂq())G qe)HI/Iﬁ 3arps3HeHue bubmaorexa [IOK
PEILHBIF YAOOP oup https://m.edso0.ru/00adfc20
MIPUPOIHOM cpenbl hocharamu
35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnuoreka [JOK
(hU3UYECKHe U XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuoreka [JOK
poOJIEMBI, CBS3aHHBIE C OKCHIOM yTJIepoJa https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCIOTA U €€ CONu Bubmmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padorta Ne 4 o Teme
38 "I_II)OJI eHue IJ)ICKI/ICJ'IOFO rasa bubamorexa LOK
i yr ) | https://m.edsoo.ru/00ae027e
KauecTBeHHas peakuus Ha KapOOHAT-HOH
39 IlepBoHayaIbHBIE TOHATHS 00 OPraHUYECKUX bubnuoreka [IOK
BEILIECTBAX KaK O COCAUHEHUX YIiIepoaa https://m.edso0o.ru/00ae054e
bu6mmoreka [JOK
40 K i
POMEHH 1 €10 CocipHerint https://m.eds00.ru/00ae080a
41 IIpakTuyeckas padora Ne 5. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIBHBIX 3aJ1a4 110 TEMEC

https://m.edsoo.ru/00ae0bf2
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«Baxaelne HeMeTalJIbl U UX COCIUHCHUA»

Kontponbnas padora Ne3 mo teme

Bbu6mmorexa [JOK

42 «Baxuelnme HeMeTaUIbl U KX COEIUHEHUS https://m.edsoo0.ru/00ae0el8
OO01mmas XxapakTepuCcCTHKa XUMUIECKUX

43 3JIEMEHTOB — MeETaJlJIOB. MeTaimdeckas bubmuorexa [IOK
CBSI3b M METAJUIMYECKAS] KPUCTAIUIAYECKAs https://m.edsoo.ru/00ae103e
pemérka. dusznyeckue CBOMCTBA METAIIIOB
XUMHYECKHE CBOMCTRBA METAJLJIOB.

44 DNEKTPOXUMHUUECKUN Psii HAPSKEHU I bubmmorexa LIOK

https://m.edso00.ru/00ae1156
METaJIJIOB
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

45 CrnnaBel. Berunciaenus no ypaBHEHUAM bubnnorexa [IOK
XUMHYECKUX PEaKIUui, eIy OJNH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPKUT NTPUMECH

46 [TonsiTHE O KOPPO3UU METAIIOB bubmmorexa [IOK

https://m.edso00.ru/00ae1278
bu6mmoreka [IOK

47 [Henoribie MeTaLer https://m.edso0o.ru/00ae14b2

48 Oxcuapl U TUAPOKCUIBI HATPUS U KATUS bubmmorexa [JOK

https://m.edso0.ru/00ae14b2

49 [IlerouHO3EMENBHBIE METAIIIIBI — KAJIBLIUNA U bubnuoreka [IOK
MarHum https://m.edso0o.ru/00ae15e8

50 Baxxuelimne coequHeHns KaabIlUg bubmmorexa TIOK

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

51 O06o001IeHre U cHCTeMaTH3alys 3SHaHU I

N " bubmmorexa [JOK
52 XécTtkocTh BOJBI M CTIOCOOBI €€ yCTpaHEHHUSI https://m.edsoo.ru/00ae1886
53 [TpakTuueckas padora Ne 6 mo Teme bubnmoreka [JOK
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"YKEcTKOCTh BOABI U METO/IbI €€ yCTpaHeHus"

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

bu6mmoreka [IOK
54 AFOMUHMI
https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOIICTBa OKCHUIA U bubnmoreka [JOK
95
TUAPOKCHIA https://m.edsoo.ru/00aelc64
Bbubmmoreka [JOK
56 Kenezo
https://m.edso00.ru/00ae1d86
57 Oxcuibl, THAPOKCU B U conn xenesa (1) u bubmmoreka [JOK
xenesa (1) https://m.eds00.ru/00ae35e6
58 O00011IeH1E U CUCTEMATU3AlHS 3HAHUI
[IpakTuyeckas pabora Ne 7. Pemenne
59 AKCIICPUMEHTAJIBHBIX 3324 10 TEME bubamorexa [OK
P . 8 https://m.edsoo.ru/00ae3de8
«BaxxHennme MeTaJlIbl U KX COSAMHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUYECKIX
€aKIIMi, €CJTM OJIMH U3 PEearcHTOB JIaH B
60 E36HTKC WJIU COJIe )KI/ITI?'I HMECH bubmorexa [IOK
AeP . p ' https://m.eds00.ru/00ae1750
BrruncieHuss MacCcoBO# 101U BbIXOa
MIPOIYKTA PEAKITUN
61 O06001eHre U cucTeMaTH3alys 3HaHUH
62 KonrtponsHas pabora Ne4 o teme
«BaxHeHme MeTaJlIbl U KX COSAMHEHUS)
BemecTsa u MaTepuansl B IOBCEIHEBHOM bu6mmoteka [IOK
63
JKW3HU YeI0BEKa https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHHUE OKPY KAIOIIEH bubnmoreka [JOK
cpenbl https://m.edso0.ru/00ae4270
65 Ponp XxuMum B perieHnu 3K0JI0THYECKUX bubnuoreka [IOK
npobiem https://m.edsoo.ru/00ae4270
66 O06o001IeHre U cUCTeMaTU3alKsl 3HAHUH 110 bubmuoreka [JOK
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TEMEC MCTAJIJIBI.

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

67 O06o001IeHre U cucTeMaTU3alus 3HaHUH| 110 1 bubnmoreka [JOK
TEME HEMETAJLIIbI https://m.edso00.ru/00adb33c
68 O06o01IeHre U CHCTeMaTH3alks 3HAaHUH 32 1 bubmuorexa [JOK
Kypc 9 kiacca. https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYHEHUKA

» Xumusi, 8 kimacce/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxrmonepHoe o61mecTBo «M3marenscTBo «lIpocBemnieHne

» Xumus, 9 kinacc/ I'abpuensu O.C., Octpoymon N.I'., Cnaakos C.A.,
AxknnonepHoe obiectBo «M3aarensctBo «IIpocBerienne»

METOANUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



