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IHHOSACHUTEJ/IBHAS 3AIINCKA

[IporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsI COCTaBICHA HA OCHOBE
TpeOOBaHUII K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOH MpOrpaMMbl OCHOBHOIO OOMIEro
obpazoBanwms, npeAcTtaBieHHBX B PI'OC OO0, a Takke Ha OCHOBe (heflepallbHON pabodei MporpaMMBI
BOCIIUTAHUA U € y4ETOM KOHIETIUH MIPENoJaBaHus y4eOHOro npeamera «XuMus» B 00pa30BaTEIbHBIX
opranuzanusx Poccuiickon denepanumu.

[Iporpamma 1o Xumuu Ja€T NpencTaBICHUE O LENiX, O0el cTpaTeruy 00y4eHus], BOCIUTAHUS U
pasBUTHs OOYYAIOLIUXCSl CPENCTBAMU y4eOHOIO IpeaMeTa, YCTaHABIMBAET O0S3aTENbHOE MPEIMETHOE
coJiep)KaHue, MpeayCMaTpUBaeT paclpeiesieHHe €ro Mo KjiaccaM M CTPYKTYpHpOBaHME IO pa3lienaM U
TéMaM TMpOrpaMMbl IO XHMHH, ONpPEIENAET KOJUYECTBEHHBIE M KayeCTBEHHBIE XapaKTEPHUCTUKU
COJEPKaHUs,, PEKOMEHIYEMYIO IIOCIIE€A0BATEIbHOCTh M3YUEHHUs] XMMUHU C YYETOM MEXIPEAMETHBIX HU
BHYTPUINPEAMETHBIX CBS3€H, JIOTHKK Y4eOHOTO Ipoliecca, BO3PACTHHIX OCOOEHHOCTEH oOyuarommxcs,
oTpeJiesisieT BO3MOKHOCTH MpeaMeTa JJisl pealln3aliy TpeOOBaHMH K pe3ysbTaTaM OCBOSHHS OCHOBHOMN
o0Opa3oBaTenbHON TPOTrpaMMBl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs, a Takke TpeOOBaHUN K
pesynbpraTaM OOy4YeHHSI XUMHHM Ha YpOBHE LieJiell M3ydeHHs NpeAMeTa U OCHOBHBIX BHJOB y4eOHO-
MO3HABATENBFHOMN IESTETHbHOCTH 00YYaOLIerocs TI0 OCBOSHHIO YUeOHOTO COJepIKaHMsL.

3HaHHE XUMHH CIYXHUT OCHOBOW Uil (OPMHPOBAHHMS MHMPOBO33PEHHUS] O0y4aroIlerocs, ero
NPEACTABICHUH O MaTepUalbHOM EAMHCTBE MHUpPA, BKHYIO POJb WIPAIOT (QOpMUpyeMble XHUMHUEH
MPECTABICHHUS O B3aMMOTIPEBPAIICHHUIX SHEPIHH U 00 SBOJIOIHMHU BEIIECTB B IPUPOJE, O MYTSIX PEIICHHS
TIO0AIBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DPHEPIeTHUECKOU, MUIICBON U
HKOJIOTUYECKON OE30MaCHOCTH, MPOOIIEM 3[paBOOXPaHEHHSI.

N3yueHne xumuu:

CIOCOOCTBYET pealu3alliil BO3MOXHOCTEH JJisl caMOpa3BUTUSI W (HOPMHUPOBAHUS KYJIBTYPHI
JMYHOCTH, €€ 001Ied U (YHKUMOHAIBHONW IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHHE MBIIIICHNS 1 TBOPUYECKUX CIIOCOOHOCTEN 00Yy4arOIINXCsl, HABBIKOB
X CaMOCTOSITENBbHOW YYEOHOH AeATeNIbHOCTH, JKCIIEPUMEHTANBHBIX W HCCIEIOBATENbCKAX YMEHHI,
HEOOXOJIUMBIX KaK B IIOBCETHEBHOM KH3HHU, TaK U B TPOPECCUOHATEHON IEATELHOCTH;

3HaKOMHT CO CHELM(HUKONH HAYYHOTO MBIIIJICHHUS, 3aKJIaIbIBa€T OCHOBBI LIEJIOCTHOTO B3IJIsJa Ha
€IMHCTBO TPHPOJBI M YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAanoM B ()OPMHPOBAHUH E€CTECTBEHHO--
HAYYHOW TPaMOTHOCTH O00YYatOIIIXCs;

CHoco0CTByeT (POPMHUPOBAHHIO LIEHHOCTHOTO OTHOLICHUS! K €CTECTBEHHO--HAYYHBIM 3HAaHUSM, K
NpUpPOJE, K YEIIOBEKY, BHOCUT CBOH BKJIAJ B HKOJIOrHYECKOEe 00pa3oBaHNE 00yUarOINXCsl.

JlanHble HanpaBleHUs: B 0OyUYeHUH XUMHUH 00ECTIEYHBAIOTCS CrielU(PHUKOI coJiepkaHusl yaeOHOTO
npeaMeTa, KOTOPBIN SBISIETCS MEeAarornieckKy alalTHPOBAaHHBIM OTPa)KeHHUEM 0a30BON HAayKH XMMHH Ha
ONPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO O0OIero o0pa3oBaHUs OpPUEHTUPOBAH HAa OCBOCHUE
00y4JaloMMHCS CHUCTEMBI TEPBOHAYAIBHBIX TMOHATHA XWMHH, OCHOB HEOPTaHMYECKON XUMHH U
HEKOTOPBIX OTJENbHBIX 3HAYMMBIX MTOHATUH OPraHNYeCKON XHUMUH.

CTpyKTypa coJepaHus IPOrpaMMBbl TI0 XUMUHU c(POPMUpPOBaHA HA OCHOBE CHCTEMHOTO MOJIX0/a K
e€ mzydenuto. CozepkaHne CKIIQJBIBAETCS U3 CUCTEMBI MMOHITHNA O XHMHYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBI MTOHATUH O XUMHUYECKO# peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPraHW30BaHBI 10 MPUHLIHITY
MOCIIEA0BATENILHOTO Pa3BUTHS 3HAHUH HA OCHOBE TEOPETHUECKUX MPENCTABICHUN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnyeckoro 3akoHa /. V1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMHU;

— YUYEHHMSI O CTPOEHUH aToMa U XMMHYECKON CBS3H;

— TPEACTaBIEHUI 00 AMEKTPOTUTHUECKON JTUCCOITHAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE AMITUPHUYECKH MOTyYEHHBIX U OCMBICIIEHHBIX
(axTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K APYTOMY, BBITONHIS (PYHKIHH OOBICHEHUS
U IPOTHO3MPOBaHMS CBOMCTB, CTPOCHMS M BO3MOXKHOCTEH NPAKTUYECKOI'O NPUMEHEHHS U IOIY4EHUs
U3y4aeMbIX BEILECTB.

OcBoeHre MporpaMMbl M0 XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKOU
COCTaBIIAIONIEH HayYHOU KapTHHBI MHpa B JOTHKE €€ CUCTEMHOM NMPHPO/BI, IEHHOCTHOIO OTHOIIEHUS K
Hay4YHOMY 3HAaHUIO U METOJaM IIO3HaHUs B Hayke. V3yueHue XMMUHU IPOMCXOIUT C IPUBJIECYCHUEM



3HAaHUU M3 paHee M3YUYCHHBIX YUeOHBIX HpeAMeToB: «OKpyskawomui Mup», «bruonorus. 5—7 Kaacce» U
«®Dusuka. 7 Kiaccey.

[lpy u3y4eHWH XUMHUW MPOUCXOAUT (HOPMHUPOBAHHE 3HAHUN OCHOB XHUMHUYECKOH HAyKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHMSA, MPAKTUYECKOW AESTEILHOCTH YellOBeKa M KaK OJHOTO H3
KOMIIOHEHTOB MHPOBOH KyNbTyphl. 3amadya y4eOHOTO IpeaMeTa COCTOUT B (OPMHUPOBAHUH CHCTEMBI
XUMHAYECKUX 3HAHWH — BaXHEWMNUX (HaKTOB, IOHATHH, 3aKOHOB M TEOPETHYCCKUX ITOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOIO XapakTepa, SI3blKa HAYKH, B MPHUOOIIEHWH K HAayYHBIM
METOJaM TO3HAHWS NPHU M3YYCHWH BEIIECTB W XUMHYECKHX pEaKiuid, B (HOPMHUPOBAHUH W Pa3BUTHHU
MO3HABATENFHBIX YMEHUH M WX NMPUMEHEHWH B y4eOHO-TIO3HABATEBHON W y4eOHO-MCCIIE0BATEIhCKON
JeSITeIbHOCTH, OCBOSHHH TPaBmJl 0€301MacHOro 0OpalleHns C BEeUIeCTBAMH B TIOBCEIHEBHOM JKU3HH.

[Tpu n3ydeHNH XUMHU HA YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus BaKHOE 3HAYEHUE TPUOOpeH
TaKHe eNH, KaK:

— (opMupoBaHHE UHTEJIEKTYaJIbHO pa3BUTOM JUYHOCTH, TOTOBOH K CaM000Opa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSATCIILHOMY TMPHUHITHIO DEUICHHIA, CIIOCOOHOW aaalTHPOBaThCA K OBICTPO
MEHSIOIIIMCSI YCIIOBHUSM JKU3HU;

— HampaBJCHHOCTh OOy4YeHHs Ha CHCTEMaTHYeCKoe TMpHOOIIeHne oOydJamuxcs K
CaMOCTOSITETIbHOM TMO3HABATENBbHOW JESTENbHOCTH, HAyYHBIM METOJaM IO3HaHUs, (OPMHUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XHMUMU;

— ofecrmieueHue yCIIOBHI, CIIOCOOCTBYIOMIMX TPUOOPETEHUIO  OOYYAIOMIMMHCS  OIIBITA
pasHOOOpa3HOW JEATENFHOCTH, TO3HAaHUS W CAMONO3HAHMS, KJIFOUEBBIX HABBIKOB (KIIOYEBBIX
KOMHCTGHHHP'I), HMMCIOIHMX YHUBCPCAIbHOC 3HAYCHHUC AJI PA3JIMYHBIX BUAOB JACATCIIBHOCTU,

— (popmupoBaHne 00mIeH (PYHKIMOHAIHFHOW M €CTECTBEHHO-HAYYHOH T'PAaMOTHOCTH, B TOM YHCIIE
YMGHHI;'I O6’I:SICHSITI) 1 OICHUBATh ABJICHUA OKPYXKAIOIICTO MHPA, UCII0JIb3Yys 3HAHHA U OIIBIT, IIOJTYUYCHHBIC
NpY W3YyYEHHH XUMHH, IPUMEHATh WX TPU PEUICHUH NMPOOJIEM B TOBCETHEBHOHM JKM3HU W TPYIOBOH
JIeSTEIIbHOCTH;

— ¢opMupoBaHHEe y O0OYyYaOIIUXCSA TYMAaHUCTHYECKUX OTHOINEHWH, IMOHUMaHUS IIEHHOCTH
XUMHYECKUX 3HAHUH IS BBIPAOOTKU SKOJIOTUYECKH II€JIECOO0PA3HOr0 MOBEICHUS B OBITY U TPYIOBOMH
JEeSTEeIBHOCTH B LIENAX COXPAaHEHHsI CBOETO 3/I0POBbsSI M OKPYIKAIOIICH PUPOTHON CPEJIbI;

—pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOI0 W CaMOBOCIIMTAaHHIO Ha
OCHOBE YCBOCHHsSI OOIIEYETIOBEYECKUX IEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOQHIsS H
HaIlpaBJICHHOCTHU ,Z[aJ'IBHeﬁIHeI‘O 06yquH51.

OO0mee 4HMCIO YacoB, OTBEACHHBIX I W3YYeHHS XHMHUM Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBanus, coctaBmseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefelno), B 9 kiacce — 68 gacos (2
yaca B HEJICIIO).



COJEPXAHUE OBYYEHUSA

8 KVIACC

IlepBoHayaabHbIE XUMUYECKHE IOHSTHS

IIpenmer xumuu. Ponb XuMuM B JKM3HU 4Y€OBEKa. XUMUS B CUCTEME HayK. Tena M BelIecTBa.
Ou3nvecKre CBOWCTBA BEIIECTB. ATperarHoe COCTOsSHHE BemiecTB. [loHsATHE 0 MeTogax TMO3HAHUS B
xumuu. YucTele BemecTBa U cMecu. CriocoObl pa3iesieHHst CMecel.

ATOMBI W MOIIEKYJIbI. XUMHUYecKhe dJeMeHThl. CHMBOIBI XUMUYECKHX 3JIeMeHTOB. [IpocTeie n
CJIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE yUeHHeE.

Xumnueckas ¢opmyna. BaleHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTeNbHAs aToMHas macca. OTHOCUTENbHAas MOJIEKyJsipHas Macca. MaccoBas
JIOJISL XUMUYECKOTO 3JIEMEHTA B COCTUHEHUH.

KomnuectBo BemectBa. Monb. MomnsipHas macca. B3auMocBs3bp KOIM4ecTBa, Macchl W 4HCHa
CTPYKTYPHBIX €AMHUI] BeliecTBa. PacuéTel mo GpopMynaM XUMHUYECKUX COSAUHEHUH.

®u3nyueckre U XUMMUYECKUE SIBICHUA. XUMHUUYECKasl peakuus U €€ MPU3HAKU. 3aKOH COXPAaHEHUs
Macchl BEIIECTB. XWMHUYecKne ypaBHeHHsA. Kiaccmpukanus XWMHUYECKHX peakiuil (CoeamHeHus,
pasioKeHHs, 3aMEIeHHUs, 0OMEHa).

Xumuueckuii Ikcnepumenn:

3HAKOMCTBO C XUMHUYECKOH MOCYAO0H, MpaBuiIaMu padOTHI B Ta00OpaTOpuy U IpuéMamMu oOpaIieHus
¢ nabopaTopHbIM 00OpyJOBaHMEM, H3yYeHHE ¢ OIUCaHWe (U3NYECKUX CBOMCTB 0OOpasloB
HEOpPraHMYEeCKUX BEIECTB, HaOdroneHne (uindyeckux (IUIaBICHWE BOCKA, TasHUE JbJla, pacTHpaHUE
caxapa B CTYIKe, KHTICHHE ¥ KOHJIEHCAIUS BOJBI) H XUMHUYECKUX (TOPEHHE CBEYH, TIPOKATMBAHUE METHON
MPOBOJIOKH, B3aMMOJICHCTBUE Mella C KHUCJIOTOH) sIBICHHWH, HAOMIOACHWE W ONKMCAaHUE MPU3HAKOB
MPOTEKaHUsI XUMUUYECKUX peakluuil (pas3iokeHne caxapa, B3auMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapwusi, paznoxxenue runpokcuna meau (1) mpu HarpeBaHum, B3aMMOJIEICTBHE JKene3a C paCTBOPOM COJIH
menu (11), m3yueHne crmocoOOB pa3jienieHus: CMecei: ¢ TIOMOINBI0 MarHuTa, GUIBTPOBAaHUE, BHIIAPUBAHNE,
JUCTWIIISIINS, XpoMaTorpadusi, MPOBEJCHUE OYUCTKU IOBAPEHHOHN CONH, HAOIIOJCHUE W OINKCAHUE
pe3yabTaTOB MPOBEACHUS OIbITA, WUTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHMSI MAacChl, CO3JaHHE MoJeNnen
MOJIEKY (IIapOCTEPKHEBBHIX ).

BaxHeiilmue npeacTaBuTeIM HEOPraHUYECKNX BeleCTB

Bozayx — cmecsk razos. CoctaB Bo3ayxa. Kuciopos — aneMeHT u nipocToe BemecTBo. Haxoxaenue
KHCIIOpOJia B MPHUpo/Ie, GU3NIECKHe U XUMUIECKHE CBOMCTBa (peakiuu ropeHus). Oxcunbl. [Ipumenenne
kucnopoga. CriocoObl TOMYYeHHS KHUCIOpOJAa B JIadOpaTopuyd W IPOMBINUIEHHOCTH. Kpyroopor
Kucioposia B mpupoze. O30H — aJutoTponHast MOJU(HUKALIUS KHCIOPO/a.

TenmoBolt  3ddekT XUMUYECKOW  peaklnHd, TEPMOXMMHUYECKHE ypaBHEHHUS, DOK30- U
SHAOTEPMUYECKUE peakuu. TOIUIMBO: yroib U METaH. 3arps3HEHHE BO3/yXa, YCUJIEHUE MapHUKOBOTO
3 dexra, pa3pyieHre 030HOBOTO CIIOSI.

Bonopon — snemeHnt m mpoctoe BemiecTBo. Haxoxnenme Bozopona B mpupoje, pusudeckne u
XMUMHYECKHE CBOICTBA, MPUMEHEHUE, CIIOCOOBI TomyueHus. KucnoTel u conu.

Momnsipablit 00BEM Ta30B. PacuéThl MO0 XHMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopsl. HackllieHHblE U
HEHACBIIIEHHbIE pacTBOphl. PacTBopHMOCTh BemecTB B Bojae. MaccoBas 0 BEIECTBA B PacTBOpE.
Xumndeckue cBorcTBa BoAsl. OCHOBaHUs. Ponb pacTBOpOB B IPUPOAE U B KU3HU yeioBeka. Kpyrosopor
BOJIBI B PUPO/IE. 3arps3HEeHNe MPUPOAHBIX BoA. OXpaHa W OYUCTKA MPUPOJHBIX BOI.

Knaccupukanus  Heopranmuyeckux — coeguHeHuid.  Oxcuupl.  Knaccudukaunmss — OKCHIOB:
cojeoOpasytonie (OCHOBHBIC, KHCIIOTHBIE, aM@oTepHble) M HecosneoOpasytomue. Homenknarypa
okcu1oB. Dr3nyeckre u XUMHYECKHE CBOMCTBA OKCHUIOB. [lomyyuenre okcumoB.

OcHoBanns. Knaccubwukanusi oCHOBaHUI: METOYN U HEPACTBOPUMBIE OCHOBaHMsA. HoMeHKIaTypa
ocHoBaHUH. DU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loydueHre oCHOBaHUH.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kuciot. @u3ndeckie ¥ XUMHIESCKHEe CBOMCTBA
kuciot. Psg akrusHocTu MetasuioB H. H. bekerosa. [Tonyuenue Kucior.

Comu. HomeHnknatypa coneil. @uszndeckue 1 XUMUYECKHE CBOMCTBa coell. [lonydenue conen.

I'enernyeckas cBsI3b MEXIY KJIacCaMH HEOPTaHUYECKUX COSAMHEHUM.

Xumuueckuii Ixkcnepumenn:



KAaueCTBEHHOE OIIPE/CICHHE COJCpKaHMA KHCIOpoJa B BO3JyXe, IOJIy4eHHE, COOHMpaHue,
pacro3HaBaHUE U W3yYCHHE CBOICTB KHCIOPOAA, HAOIIOAECHUE B3aUMOACHCTBHS BELIECTB C KUCIOPOAOM
Y YCIIOBHS BOSHHKHOBEHHUS M MPEKpalleHusl ropeHus (1oxkapa), 0O3HaKOMJICHHE ¢ 00pa3liaMi OKCHIOB H
OMMCaHWE WX CBOWCTB, MOJy4YeHHE, coOMpaHHe, pPaclO3HABaHHE W M3Y4YCHHWE CBOHCTB BOAOpOIA
(ropenme), B3amMmomelictBue Bomopoma ¢ okcumom Memm  (II)  (BO3MOXXHO  HMCIOJB30BaHHE
BHICOMATEPHAJIOB), HAOIIOAeHNE 00Pa3IIOB BEMIECTB KOJIMIECTBOM | MOJTb, HCCIIEIOBAHNE OCOOEHHOCTEH
pPacTBOPEHMsI BEIIECTBC pPA3IWYHON pPACTBOPUMOCTBIO, NPHUTOTOBIEHHE pPAcCTBOPOB C ONpPENEIEHHON
MaccOBOH J0JIel pacTBOPEHHOTO BELIECTBA, B3aMMOAEHCTBHE BOJIBI C METAJUIaMH (HATPUEM U KaJIbIHEM)
(BO3MOXXHO HCIIOJIB30BaHHE BHIIEOMATEPHAJIOB), HCCIENOBAHHE OOpas3lOB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIaccoB, HAOMIOJICHHE N3MEHEHHUS! OKPacKH MHAMKATOPOB B PacTBOpax KUCIOT M HIEJOYeH,
n3ydyeHune B3ammMojneicTBus okcuaa menu (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCIOT C MeETajlaMy,
peaxnuii HeHTpanu3aluy, NoJdy4eHHEe HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OTHOIO METajlla IPyTuM
U3 pacTBOpa COJIM, PElIEHUE 3KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelure kinaccsl HEOPraHn4eCKUxX
COEIMHECHMID).

Ilepuoguyecknii 3axkon u Ilepuoaumyeckass cucrema xumudeckux i3jemenros [ H.
Menpgenaeea. Crtpoenne aTromMoB. XuMH4YecKas CBs3b. OKHCIMTEIbHO-BOCCTAHOBUTE/IBHBIE
peakuuu

IlepBble MOMBITKM KJACCHU(UKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsTHEe 0 rpymnmax CXOOHBIX
3JIEMEHTOB (ILLEJIOYHBIE M ILIEJIOYHO3EMEJIbHBIE METaJUIbl, aJlOT€Hbl, WHEPTHBIE TIa3bl). ODJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCHUJIBL.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux aieMeHToB [[. M. MeHnneneesa.
Kopotkonepuognas u mmaHONIEproAHas (hopMbl [leproamdeckoil cHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
N. Menpneneesa. Ilepuoasl u rpynmsl. @U3NYECKUN CMBICT NOPAJIKOBOIO HOMEpa, HOMEPOB IIEPUONA U
TPYMIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3orombsl. OnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
obosouek aromoB mepBbix 20 xummdeckux dnmeMeHToB [lepuommueckoit cucremsl JI. . MeHneneesa.
XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTa I0 €ro mnojioxkeHuro B llepuoguueckon cucreme [I. HU.
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHMs paauyca aToOMOB XHMHYECKUX 3JIEMEHTOB, METAJUIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB IO TPyMNIaM U IepruoiaM.

3uauenne [lepmoanueckoro 3akoHa u Ilepromndeckol CHUCTEMBI XHMHUYECKHX JJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [. V1. MennesneeB — yu€HbIN U rpakIaHUH.

Xumnueckast cBsi3b. KoBajeHTHas (MOJISIpHAs W HENOJSAPHAst) CBSA3b. DJIEKTPOOTPHLATENLHOCTD
XUMHUYECKUX 3JeMEeHTOB. IOHHas CBA3b.

Crenenp okucieHus. OKHCIMTEIBbHO--BOCCTAHOBUTENbHBIE peakuuu. llpomecchl OKUCIeHHS H
BOCCTaHOBJIEHUS. OKUCITUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm .

n3ydeHue o0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEHCTBUE THAPOKCHIA ITMHKA C
pacTBOpaMHM KHCIOT M IIEJIOYEH, MPOBEIEHUE OMNBITOB, MILTIOCTPUPYIOLIUX MPUMEPBI OKHUCIUTEIBHO-
BOCCTaHOBHUTENBHBIX peakiuil (rOpeHne, peakluy Pa3IoKEeHHUs, COeTUHEHUS).

Meosrcnpeomemnmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€H NMPU M3YYEHHH XHMHUHU B 8 KIJIACCE OCYILECTBISIETCS Yepe3
WCIIOJIb30BaHME KaK OOIINX €CTECTBEHHO--HAYUHBIX MMOHATHH, TaK U MOHATHM, SBJISIOLIMXCS CUCTEMHBIMU
JUTSL OT/IETBHBIX MTPEIMETOB €CTECTBEHHO--HAYIHOTO ITHKJIA.

OOme ecTeCTBEHHO--HAY4YHbIE MOHATHS: HAY4HBIA (aKT, TUIOTE3a, TEOpHs, 3aKOH, aHaJIM3,
CHHTE3, KiaccupUKaluus, NepUOAUYHOCTh, HAOIIONEHHE, HKCIEPHUMEHT, MOJEIMPOBaHHE, H3MEPEHHE,
MOJIEJb, ABJICHHE.

®duznka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIU, U30TOIBI, PaJHOAKTUBHOCTH,
MOJIEKyJa, DJICKTPUYECKUI 3apsii, BEIIeCTBO, TeNo, O00bEM, arperaTHOe COCTOSIHUE BEIEeCcTBa, ras,
¢du3udIeckue BEINYUHBI, €IHHUIBI H3MEPEHUS, KOCMOC, TIaHeTHI, 3BE37161, ComHIIEe.

Bbuonorus: GoTocunTes, apixanue, onocdepa.

leorpadus: atmocdepa, ruapocdepa, MHHEpalbl, TOPHbIE MOPOABI, IOJE3HBIE HCKOMAEMBbIE,
TOIINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo H XMUMHYeCKasi peaKuus



Tlepuonuueckuit 3akoH. Ilepuoamueckas cucrema xumuueckux snemeHToB [[. M. MeHneneena.
CrtpoeHne aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XHMHYECKHX 3JEMEHTOB IEPBBIX TPEX
MEPUOOB, KanMs, KajblMsl M HUX COEIMHEHUH B COOTBETCTBHM C IIOJIO)KEHUEM D3JEMEHTOB B
Ilepuoanueckoil cuCTeEME U CTPOCHUEM MX aTOMOB.

CrtpoeHue BemecTBa: BUIBl XHMHYECKOW CBSI3U. THITBI KPHUCTAIITMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BellleCTBA OT TUMA KPUCTAJUIMYECKON PEIIETKHA U BUIa XUMUYECKON CBSI3HU.

Knaccudpukanus u HOMEHKJIATypa HEOPTaHHMUECKMX BEIIECTB. XMMHUYECKHE CBOWCTBA BEILECTB,
OTHOCSIIIAXCS K  Ppa3iMYHBIM  KJlaccaM HEOPraHWYeCKMX COCJAMHEHWH, TeHeTHYecKas CBSI3b
HEOPTaHWYECKNX BEIIECTB.

Knaccupukanms XUMHYECKMX pEaKUMH MO pa3IuyHBIM NpH3HakaM (10 YHCIy H COCTaBy
YUYaCTBYIOIIMX B PEAKIMW BEIIECTB, MO TEIIOBOMY 3((deKTy, M0 HU3MEHEHHUIO CTENeHeld OKHCICHUS
XUMHYECKHAX DJIEMEHTOB, 10 OOpaTHMOCTH, M0 YYAaCTHIO Karaju3aTopa). JK30- W DHIOTEPMHYECKHE
peaxkium, TEPMOXUMUYECKHE YPAaBHEHMUSL.

[TonsiTie 0 cKOpocTH XUMHYECKOH peaknuu. [loHsTne 00 00paTUMBIX W HEOOPAaTUMBIX
XUMHYECKAX peakuusax. [loHsTHe 0 TOMOTEHHBIX M TETEpOTeHHBIX peaknusax. [loHsTHe o KaTammse.
[lonsiTe o XWMH4YecKOM paBHOBecHH. (DaKTOPBI, BIUSIONINE HA CKOPOCTh XMUMHYECKOW pEaKIuud U
MOJIO’KEHUE XUMHUECKOTO PaBHOBECHS.

OKHCIUTETPHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  JIEKTPOHHBIA  OamaHc  OKHCIUTEIHHO-
BOCCTAHOBUTENBHOU peaku. CoCTaBIe€HUE YPaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKLIUN C
UCIIOJIb30BaHUEM METO/Ia JIEKTPOHHOr 0 OanaHca.

Teopus 3MEKTPOIUTHICCKON JUCCOIMAIIMU. DICKTPOIUTHI U HEANEKTPOIUTH. KaTHOHBI, aHHUOHEI.
MexaHU3M TUCCONHAIH BEIIECTB C PAa3IMYHBIMU BHUIAMU XUMHUYECKOW CBs3H. CTETeHb TUCCOIHAIIHH.
CunbHbIC U c1a0ble 3JCKTPOJIHTHL.

Peaknmn woOHHOrO OOMEHa. YCJIOBUS TNPOTCKaHHsS pEaKIUid HMOHHOTO OOMEHA, TIIOJIHBIE |
COKpamiéHHblE WOHHBIE ypaBHEHHs peaknuii. CBOWCTBA KHCJIOT, OCHOBaHMH M CcOJed B CBeTe
MIPEJICTABICHUH 00 JIIEKTPOIUTUYECKOW auccormanni. KadecTBeHHbIe peakiuu Ha WOHBL. [loHsATHE O
TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenn .

03HAKOMIIEHUE C MOJIEISIMA KPUCTAIUTMUECKUX PEIMIETOK HEOPTaHWYECKUX BEIIECTB — METAILIOB U
HeMmeTaioB (TpaduTa U anMmasa), CIIOKHBIX BEHIECTB (XJIOpHIA HATPHUs), UCCIENOBAHUE 3aBHCHMOCTH
CKOPOCTH  XHMHUYECKOW peakmuh OT  BO3JIEHCTBUS  Pa3M4HBIX  (DAKTOPOB,  HCCIETOBaHUE
AJIEKTPONIPOBOJHOCTH PACTBOPOB BEIIECTB, TIpOIecca AWCCOIMAIMK KHCIOT, IIeNoYeid U coleit
(BO3MOXKHO HCIONB30BaHUE BHUJEO MATEPUANIOB), MPOBEIEHHE OIBITOB, WJUTIOCTPHPYIOIMIUX IMPU3HAKU
MPOTEKaHUsl Peakiyii HOHHOro oOMeHa (00pa3oBaHUE OCaJKa, BBIIACICHHE ra3a, 0O0pa30BaHHE BOJIbI),
OTIBITOB, WLTIOCTPUPYIOMINX MIPUMEPHI OKUCIUTEITHHO-BOCCTAHOBUTENBHBIX PeaKiuii (TOpeHne, peakiuu
pa3joXeHHs, COEAMHEHUs), pPacro3HaBaHWE HEOPTaHWYECKHWX BEIIECTB C MOMOINBI0 KadyeCTBEHHBIX
peaKHI/Iﬁ Ha WOHBI, pCIICHUEC OKCICPUMECHTAJIbHBIX 3a1a4.

HemeTansbl M UX coequHeHUs!

OOmast xapakTepucTHKa rajgoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTENEHH
okucneHus. CTpoeHne u HU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHOB. XUMHYECKHE CBOMCTBA
Ha TIpuMepe xJiopa (B3auMoJIEHCTBHE ¢ METAJTIaMH, HEMETaJUIaMH, Iiesoyamu). Xiopooaopon. ConsHas
KHCIIOTa, XMMHUYECKHUE CBOMCTBA, IOJy4YeHHE, NMpUMEHEHHe. J[eficTBHE XJopa M XJOpOBOAOpOJa Ha
OpraHu3M uesnoBeka. BaxHeillne XJI0puabl U X HAXOXKICHUE B IPUPOJIE.

OO6mras xapakTepucTuka 31eMeHTOB VIA-Tpynmel. OcOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHEBIE
crernieHH okucieHus. CtpoeHue W (pu3MUYecKHe CBOWCTBA MPOCTBHIX BEIIECTB — KHCIOPOJA W CEpBI.
AnnorponHble MoOAM(UKAIUK KUCIOpoJa W cepbl. XUMHUYecKue cBoiictBa cepbl. CepoBopopor,
CTPOCHUEC, (I)I/ISI/IT-ICCKI/IC M XAMHYECKHE CBOICTBA. OKCI/I}IBI CEpbl KaK MPEACTAaBHUTCIIN KHCIOTHBIX
okcumoB. CepHas KucioTa, PU3NYECKHEe W XMMHYECKHe CBOWCTBa (0OIIMe Kak MpEeCTaBHTENs Kiacca
KHACIOT W crneuupuueckue). XUMHUYECKHE PEaKIMHW, JIeXallde B OCHOBE MNPOMBIIUIEHHOTO crocoda
MTOJIYYCHHSI CepHON KHUCIOTHL. llpuMenenme cepHOU KuCIOTHL. CONM CEpHON KHCIIOTHI, KadyeCTBECHHAS
peaknmsi Ha cynbdar-noH. HaxoxaeHue cepbl U €€ COeTUHEHUN B MPUPOJIC. XUMUUYECKOE 3arpsA3HCHHE
OKpY>Kalollel cpeasl COSHMHEHUSIMH cepbl (KUCIOTHBIE TOXAW, 3arps3HEHHE BO3IyXa U BOJOEMOB),
CHOCOOBI €T0 MPEAOTBPAILCHHS.

OO6mas xapakTeprucTuka 3JIeMeHTOB VA-Tpynmnbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTCIIEHN OKHCIICHUS. A30T, paclpoCTpaHEHHE B TPHUPOJE, (U3MUECKHE M XUMHYECKHE CBOMCTBA.



KpyroBopor a3zora B mpupoze. AMMHak, ero (HU3MYECKHE W XHMHYCCKHE CBOMCTBA, IMOJIYUYCHUE H
npumenenue. Comu aMMOHUS, X (DU3WYECKWe W XUMHUYECKHe CBOWCTBA, MpuMeHeHne. KadecTBeHHas
peakiusi Ha MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MoiydeHHe, (QU3MYSCKUE M XUMHUYECKUE CBOWCTBA
(obmue kak mpeAcTaBUTENS Kiacca KHCIOT M crnenuduueckue). Vcmonb3oBaHHe HUTPATOB U COJEH
aMMOHHSA B Ka4eCTBe MHHEPAIbHBIX YIOOpeHWH. XHWMHYECKOe 3arpsA3HEHHE OKPYXKAroIeHd Cpemsl
COCMHEHISIMA a30Ta (KUCIIOTHBIE IOXAW, 3arpsS3HEHHE BO3qyXa, MOYBBI W BOJ0EMOB). Docdop,
annotponHeie Moaudukamu dochopa, puznueckue U xuMmuieckue coiictBa. Okcua docdopa (V) u
¢dochopras kucnora, puMUecKkne W XUMHUYECKHE CBOWCTBA, MoiydeHue. Mcmomb3oBanue ¢ochatoB B
KaueCTBe MUHEPAIBHBIX YIOOpEHUIA.

OO0mas xapakrepucTika 31eMeHToB [VA-rpynmbel. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIC
CTCTICHH OKHCIICHHS. YTJIEPO/I, AJUIOTPOITHBIC MOTUPHUKAIINH, PACIPOCTPAHEHHUE B MPUPOJEC, PU3NICSCKHC
U XUMH4YecKue cBoicTBa. AxpcopOrus. Kpyrosopor yrmepoma B mpupoge. OKCHIbl yriiepoga, HX
(U3MYECKUE U XUMUYECKHE CBOWCTBA, JNCHCTBHE Ha KUMBBIC OPraHU3MBbI, TOJIYYCHUE M TPUMCHEHHE.
DKonoruveckue MpoOsieMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV), runoresa riodagbHOTO MOTEIICHUS
KITUMaTa, MapHUKOBBIN A (deKT. YTOoNbHAS KUCIOTa U €€ CONHU, MX (PU3NIEeCKHe U XUMUIECKIE CBOWCTBA,
nonydeHre U npuMeHeHue. KauecTBeHHast peaknys Ha KapOoHaT-WOHBI. VMcmonp3oBaHne KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIICHHOCTH U CEJILCKOM XO3SIICTBE.

IlepBoHavanbHBIE MOHATHS 00 OPraHUYECKHX BEIIECTBaX KaK O COSNWHEHHSIX yriiepoaa (MeTaH,
3TaH, YTHIIEH, alleTHUIICH, 3TaHOJI, TJINIEPHH, YKCYCHas KUCIoTa). [IpupogHbIe HCTOYHHUKH YTIEBOIOPOIOB
(yromnp, mpupoAHBI Tra3, HE(Tb), MPOAYKTH WX IMepepadoTku (OCH3WH), MX poOJib B OBITY U
MPOMBIIUICHHOCTU. [ToHSITHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: KHMpaX, OeliKax, yrieBojax — M MX
POIH B JKM3HU YeToBeKa. MaTtepualibHOe eJMHCTBO OPTaHNYECKUX M HEOPTaHUIECKUX COCTMHEHUN.

Kpemuuii, ero ¢usuueckue M XUMHUYSCKUE CBOWMCTBA, MOJydeHHEe M HpuMeHeHue. COeIMHCHUS
KpeMmHHUsi B mpupoae. OOmme mnpezncraBieHuss o6 oxcuae kpemuums (IV) u kpeMHHEBOH Kuciore.
CunukaTel, UX HCIIONB30BAaHUE B OBITY, B MPOMBIINUICHHOCTU. BakHelIe cTpouTeNnbHbIE MaTepUabL:
KepaMHKa, CTEKJI0, IeMeHT, OeToH, kene300eToH. [Ipobrmempl 0e30MacHOTO  HCIOJIB30BaHUS
CTPOHUTEIILHBIX MAaTEPHAJIOB B MTOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenn .

W3ydeHue oOpa3lOB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJISTHOH KHCIIOTHI, IPOBEICHUE
KAueCTBCHHBIX PEAKIMHA Ha XJIOPHI-MOHBI W HAONIOJCHUE TPU3HAKOB WX NPOTCKAHHS, OIIBITHI,
oTpaxkarlue (U3NYECKHE M XUMHUECKHE CBOWMCTBA TaJlOTCHOB M WX COCJAMHEHUN (BO3MOXKHO
WCIIONb30BaHNE  BHICOMATEPHANIOB), O3HAKOMIIEHHE C OOpa3llaMH XJIOPHIOB (TaJOT€HHUIOB),
03HaKOMIIEHUE ¢ 00pa3liaMi Cephl U €€ COSIMHEHUAMHU (BO3MOXHO HCIIOJIH30BaHHE BHEOMATEPHUAIIOB),
HaOJro/leHNe Tpoliecca OOyIIMBaHUS caxapa IMOJ JISHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOW KHCIIOTHI,
M3yYeHNe XUMUYECKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIIOTHI, TPOBEJICHIE KaueCTBEHHON peaKIny Ha
cynehaT-uoH U HaONrofeHrWe TpU3HaKa e€ MPOTeKaHWs, O3HAKOMIIEHHE C (PU3NYECKHMH CBOWCTBAMHU
aszora, ¢ocdopa u uX coemuHeHUN (BO3MOXKHO MCIIOIH30BAHUE BHICOMATEPHATIOB), 00pas3IaMu a30THBIX
u ¢GochopHBIX yMOOpEeHUid, MOoJy4YeHue, coOMpaHue, pacro3HaBaHWE M HM3YYEHHE CBOMCTB aMMHaKa,
MPOBE/ICHHE KAaYECTBEHHBIX PEAaKIMii HAa HMOH aMMOHHUSA H (ocdaT-WOH U HM3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJEWCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCJIOTBI C MeAbl0  (BO3MOXKHO
UCIIOJIb30BaHHE BUJICOMATEPUANIOB), M3YUYEHUE MOJENeH KPHCTAUIMYECKHX PEemETOK anMasza, rpadura,
¢ymiepeHa, 03HaAKOMIJICHHE C ITPOIIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJydYeHrne, coOupaHue, paclo3HaBaHUE W W3YYEHHUE CBOMCTB YTIIEKHCIIOTO
rasa, IpOBEJCHUE KAaYECTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-MOHBI M HU3YYCHHE MPHU3HAKOB HX
MPOTEKaHUsl,  O3HAKOMJIEHHME C  TPOAYKIHEH  CHUJIMKATHOW  TMPOMBIIUICHHOCTH,  pEIICHUE
AKCIIEPUMEHTAIILHBIX 33/1a4 110 TeMe «BakHelIne HeMeTauTbl U UX COCTUHEHHSD».

MeTaJulbl M X COEHHEHHS

OO01mas XxapakTepUCTHKAa XMMHUYSCKHUX 3JICMEHTOB — META/UIOB HAa OCHOBAaHHM MX IOJIOKEHHUS B
Ilepuoanueckoit cucteme xumuueckux 3neMeHToB J[. . MenaeneeBa u ctpoeHus atomoB. CTpoeHune
MeTayyIoB. MeTayutnyeckasi CBSA3b M METAIMYECKas KPUCTAJUIMYECKas PeméTka. DIIeKTPOXUMHIYECKUI
psan HampspkeHW MetainoB. Dusnveckne W XHMHYECKHE CBOWCTBa MeTauioB. OOmme CcrocoObl
MoJTydeHUs] MeTaJIoB. [IOHATHE O KOPPO3MH METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIlIUTHI UX OT KOPPO3HH.
Crnagsl (CTalb, YyryH, JIOPATIOMUHHNA, OPOH3a) U X MPUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH.

[lenounble MeTamibl: NojiokeHue B llepumomnueckoil cucrteMe XMMHUeCKUX anemeHToB [JI. .
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOKJIeHUE B Tpupoze. PU3NIecKne U XMMUYeCKHe CBOMCTBA (Ha



npuMepe HaTpus U Kanusa). OKCUIBI U TUAPOKCUABI HATPUA U Kanus. [I[puMeHeHne menoYHbIX METalIoB
U UX COCIUHEHUI.

[[enouHo3eMenbHbIE METAIBI MarHuii M Kajdbluil: monokeHue B Ilepuomuyeckoil cucteme
xuMudeckux anementoB . . MenaeneeBa, CTpoeHHE UX aTOMOB, HaxoXJeHue B mpupoae. duzndeckue
¥ XMMHYECKHE CBOMCTBA MarHusl W Kaiblus. BaxHeimme coequHeHHS Kamblus (OKCH, THAPOKCHII,
conn). JKEcTKoCTh BOBI 1 CIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B [lepuoaunyeckoit cucreme xumuueckux eMentoB /. . Menneneesa,
CTpPOEHHE aToMa, HaxOXJAeHWe B mnpupoae. Du3Nveckne W XUMHUYECKHE CBOMCTBA afOMUHUS.
AmMdoTtepHbIe CBOWCTBA OKCHIA M THAPOKCH 1A ATFOMUHUSI.

XKenezo: nonoxenue B Ilepuoanueckoit cucreme xumuueckux sneMmeHtoB Jl. M. Mennaeneesa,
CTPOCHHUE aToOMa, HaxokjAeHHe B mpupone. Puznyueckre U XUMUYECKHE CBOMCTBa »xene3a. OKCHIBL,
ruapokcunbl u conu xenesa (I1) u xemesa (I1I), mx cocras, cCBOWCTBA U MOTyYeHHE.

Xumuueckuii IKcnepumenn .

03HAKOMJICHUE C 00pa3llaMd METAJUIOB M CIUIABOB, MX (DU3MYCCKUMHU CBOWCTBAMH, H3yUCHHUEC
pe3yIbTaTOB KOPPO3WH METALIOB (BO3MOXHO HCIIONB30BaHUE BHJIEOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICWCTBUSL OKCHIA KalbIIUS W HATPUS C BOAOHM (BO3MOXXHO HWCIOJB30BAHHE BHEOMATEPHUAJIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOXBI, MpoIlecca TOPCHUS Kele3a B  KHUCIopoae (BO3MOXKHO
WCTIONB30BaHME BHICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEaKIUi Ha WOHBI: MarHHA,
KaJIbIUs, aMIOMHAHUS, nMHKA, xene3a (II) u xenesa (1), menu (II), HabmroeHne U OMUCaHKUE MPOIIECCOB
OKpalllMBaHUs IUIAMCHU HWOHAMH HATpHsl, Kalusg MW Kaidblusd (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB), HUCCIIC0BaHNE aM(pOTEPHBIX CBOMCTB THIPOKCUIA ATIOMUHMS U THAPOKCUIA LIUHKA,
pellleHne SKCIIePUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHeHIne MeTalTbl U X COSIMHEHUS.

XuMHS U OKPY’KAOLIAsA cpeaa

BemectBa u Matepuaisl B MOBCETHEBHOM JKHU3HH YellOBeKa. be3zomacHoe uCcmoap30BaHre BEIIECTB
1 XUMUYECKHX peaknuid B ObITy. [lepBast moMoms Ipyu XUMUYECKIX 0’KOTaX U OTPaBICHUSIX.

XuMu4eckoe 3arpsi3HEHHE OKpYyKamlel cpenbl (TpefenpHas JOMyCTHMas KOHIIGHTPAIUS
BeniecTs, Aanee — [1/IK). Poss xumun B pernreHr# 3K0JI0TrHYECKHUX TPOOIIEM.

Xumuueckuii sxcnepumenm:

M3yYeHue 00pa3ioB MaTepHaNIOB (CTEKJIO, CTUIABBI METAIIOB, TOJUMEPHBIC MaTEPHAIIHI).

Mesxicnpeomemnmnsule ceasu

Peanmuzammsi MEXIIPEAMETHBIX CBSI3€d NPH M3YUCHUH XUMUU B 9 Kilacce OCYIIECTBIIACTCS 4epe3
WCTIONIb30BaHME KaK OOIIMUX €CTECTBEHHO-HAYYHBIX TTOHATUH, TaK W TOHSATHH, SBISIOMUXCS CHCTEMHBIMU
JUTSL OTAETBHBIX MTPEIMETOB €CTECTBEHHO--HAYIHOTO IIUKJIA.

OO01Me eCTeCTBCHHO-HAYUYHbIC TOHSATHS: HAyYHBIM (DakT, TUIIOTE3a, 3aKOH, TCOPHs, aHaJu3,
CUHTe3, Kiaccuukamus, MepHOANYHOCTh, HAOIIOZCHHE, SKCIIEPUMEHT, MOJIENIMPOBaHUE, WU3MEPEHUE,
MOJIeJb, SBJICHHE, TAPHUKOBBINA 3P HEKT, TEXHOJIOTHS, MATepUAITHI.

®dusnka: MaTepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIBI, PaTHOAKTHBHOCTD,
MOJIEKYJIa, O3JICKTPUYECKUM 3apsj, IPOBOJHUKH, TIOJIYIIPOBOIHUKH, JHUIJICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, Telno, OO0BEM, arperaTHoe COCTOSHUE BEIECTBA, Tra3, pPacTBOp, PaCTBOPUMOCTb,
KpUCTAJUIMYECKash PpelIéTka, CIUIaBbl, (DU3MUYSCKUE BEJIUYMHBI, CAMHMIBI H3MEPEHHs, KOCMHUECKOES
MIPOCTPAHCTBO, IUIAHETHI, 3BE31T61, COTHIIE.

buonorus:  ¢otocuHTe3, nbIXaHue, OWocdepa, OIKOCHCTEMAa, MHUHEpPAIbHBIE yIOOpEeHHS,
MUKPORJIEMEHTHI, MaKpO3JIEMEHTHI, TUTATENIbHBIC BEIIECTBRA.

leorpadus: atmocdepa, ruppocdepa, MHHEpAIbl, TOPHBIE IMOPOJBI, TOJE3HBIE HCKOIAeMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHNHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMSA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yIbTAaThl OCBOSHHS IPOrPaMMbl OCHOBHOI'O 00IIEro 00pa30BaHMs JOCTUTAIOTCS B
XoZle OOy4eHHUs] XMMHUHM B EIUHCTBE Y4eOHONH W BOCIHTATEIbHOM NEATEIBHOCTH B COOTBETCTBHUU C
TPaJULAOHHBIMH POCCHUMCKMMH  COLMOKYJIBTYPHBIMH W  JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH,
IPUHATHIMY B OOIIECTBE IPAaBUIAMU M HOPMaMHU IIOBEACHUS U CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHNS,
CaMOPAa3BUTHS U COLMATIM3ALNHN 00yYaIOIIHXCA.

JIMYHOCTHBIE pe3ybTaThl OTPAKAIOT TOTOBHOCTH OOYHAIOIIMXCSI PYKOBOJICTBOBATHCS CHUCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIMH U paCIIMpPEHHE OIBITA IeSITeIHbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YacTH:

1)maTpuoOTHYECKOro BOCIIMTAHMA:

LIEHHOCTHOTO OTHOLIEHHA K OTEYECTBEHHOMY KYyJILTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HacJIeANIO, IOHUMaHHs 3HAYEHUS] XUMUYECKOH HAayKH B KH3HHM COBPEMEHHOI'O OOILIECTBA, CIIOCOOHOCTH
BIaJeTh JOCTOBEpHOH HHGOpManMEHd O TMEpeIOBBIX HOCTIXKEHMSIX M OTKPBITHSIX MHPOBOW U
OTCUECTBCHHOIN XUMUH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOHCTBE MUpPA U OOIIECTBA;

2)rpa:kIaHCKOr0 BOCIIMTAHMSA:

NPEACTABICHUS O COLMANBHBIX HOPMaxX M MPaBUIIaX MEXJIMYHOCTHBIX OTHOLIECHHH B KOJUIEKTUBE,
KOMMYHHKATUBHOH  KOMIIETGHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, y4eOHO-HCCIe0BaTeNbCKON,
TBOPYECKOH M JAPYTHX BUJAAX JAEATENBHOCTH, TOTOBHOCTH K pa3HOOOPa3HO COBMECTHOW NESTEINBHOCTH
IpU BBIOJIHEHUH Y4YEOHBIX, MO3HABATEIbHBIX 3a7ad, BBIIOJIHEHHH XUMHYECKHX 3KCIIEPUMEHTOB,
CO31aHUHN y‘-IC6HI)IX IMPOCKTOB, CTPEMJICHUA K B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B IIPOLECCE 3TOMU
y4eOHON JesTEeNHbHOCTU, TOTOBHOCTH OIICHMBATh CBOE IMOBEIEHHWE U TMOCTYNKHA CBOUX TOBAPHILCH C
MO3ULMHN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS [TOCIIEACTBUN ITIOCTYIIKOB;

3)HeHHOCTH HAYYHOI'0 MIO3HAHMSA !

MHUPOBO33PEHUYECKHE IPECTABICHUSI O BEHIECTBE M XMMHYECKOW PEaKIMU, COOTBETCTBYIOIIHE
COBPEMCHHOMY YPOBHIO PAa3BUTHUA HAYKH U COCTABJIAIOIINEC OCHOBY JJISI MTOHMMAHUA CYITHOCTHU Haquoﬁ
KapTHHBl MHpa, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSA NPUPOABI, B3aUMOCBS3AX
YeNoBeKa ¢ MPUPOJHON Cpeioi, O pOIM XUMHUH B IO3HAHUH dTUX 3aKOHOMEPHOCTEIH;

IMMO3HABATCJIIbHLIC MOTHBBI, HAITPABJICHHBIC HA MMOJIYYCHUC HOBBIX 3HAHUM 110 XUMHU, HCO6XO]II/IMLIG
Ui OOBsICHEHHS HaOIIONAaeMbIX NPOLIECCOB U SIBICHHWH, I103HABATENbHOM, HH()OpPMAIMOHHON H
YUTATENLCKOW KYJIBTYpPhl, B TOM YHCJIE HAaBBIKOB CaMOCTOSTEIbHOM PadOTHl C y4yeOHBIMH TEKCTaMHu,
CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUYESCKUMHU CPEJCTBAMH HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpEC K OOYYEHHIO M TIIO3HAHUIO, JIIOOO3HATEIBLHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHMIO, TPOEKTHOW U MCCIIENOBATENBCKOW JAEATEIIBHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPaBIEHHOCTH U YPOBHS 00y4EHHUS B JajbHEHIIEM;

4)popMupoBaHusi KyJIbTYPbI 310POBBSI:

OCO3HAHME IICHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3J0pPOBBIO, YCTAaHOBKH Ha
3I0pOBBI 00pa3 KU3HU, OCO3HAHWE IMOCIEACTBUNA M HETNPHUSATHE BPEIHBIX NMPHUBBIYEK (YHOTpeOIeHUS
aJIKOTOJIs, HAPKOTUKOB, KypEHUs ), HEOOXOAMMOCTH COOJIOACHISI TIpaBUil 0€30IIaCHOCTH TP OOpaIIeHIH
C XUMHYECKHMH BEILIECTBaMH B OBITY M PEabHOM )KHU3HU;

5)TpynoBoro BocnuTaHus:

UHTEpEeC K MPaKTUIECKOMY H3YUYECHHIO Po(eccHii U Tpy/a pa3indHoTO pojia, YBaXKEHHE K TPYIy U
pe3yibTaTaM TPYIOBOH AEATENbHOCTH, B TOM YHCJIE Ha OCHOBE HNPUMEHEHHs MPEAMETHBIX 3HAHWU I10
XUMHH, OCO3HAHHBIA BBIOOD HHIMBHUIYaJbHON TPACKTOPHUM MPONOJDKEHUS 00pa3oBaHHsA C Y4ETOM
JIMYHOCTHBIX HHTEPECOB H CIIOCOOHOCTH K XUMHH, OGIIICCTBCHHBIX HUHTEPECOB H HOTpe6HOCTeI>’I,
yCHemHoW Mpo(eCCHOHANBHON JEATSIIbBHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTBH
aJanTHPOBAThCS B IPO(ECCHOHATLHOMN CpeE;

6)3K0JI0rNYeCKOro BOCIMTAHMA:

9KOJIOTHUYECKH 1L1eJ1eCO00pa3HOe OTHOLIEHUE K IIPUPOJie KaK UCTOUHHUKY JKU3HU Ha 3eMile, OCHOBE
e CyllecTBOBaHUS, MOHMMAaHHWE LIEHHOCTH 3I0POBOTO M 0Oe30macHOro obpasa >KU3HH, OTBETCTBEHHOE
OTHOLICHWE K COOCTBEHHOMY (HM3MYECKOMY M TICHXHYECKOMY 3J0POBBIO, OCO3HAHWE IIEHHOCTH
coOUIIOJIeHNsT TIpaBUI OE30IIaCHOrO IOBEIEHHs NpPU pPaboTe C BEIECTBAMHU, a TAKKE B CHUTYyalUsX,
YIPOXKAIOLIUX 310POBbIO U JKU3HU JIIOAEH;



CIIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJlydaeMble TPU HM3YYCHHH XWUMUH, IS pelleHHs 3afad,
CBSI3aHHBIX C OKpYXaroledl MpUpOAHOW CpeNoM, HJisl MOBBILICHUS YPOBHS 3KOJOTMYECKOW KYJIBTYpPBI,
OCO3HaHUs TJIO0AJTBHOTO XapakTepa JKOJOTHYECKHX NPOOJEM M MyTeH WX PEIICHHS ITOCPEACTBOM
METO/JIOB XUMHH, SKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOICTBOBATHCS MM B TMO3HABATEIBHOM,
KOMMYHUKATHUBHOW U COLIMAJIbHOM MPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATDBI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC s (DOPMUPOBAHUS
MHUPOBO33pEHHsI OOIIeHAyYHbIE TTOHATHS (3aKOH, TeOpHsl, IPUHIHI, THUIOTe3a, (akT, CHCTEMa, IMPOIIECC,
SKCMIEPUMEHT W JpPYyToe.), KOTOpPBIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax Hu
MO3BOJISIOT HA OCHOBE 3HAHWH M3 ATHX MPEAMETOB (DOPMUPOBATH MPEACTABICHHUE O IIEIOCTHOW HAYYHOH
KapTUHE MUpPa, W YHHUBEPCAIbHbIC Y4eOHBbIC JCHCTBUS (IIO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,
pPETYIATUBHBIE), KOTOpble O0ecrmeynBaloT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIEHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YYCOHOU e TEILHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Jloru4eckue aeiicTBus:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHUS] TPU OCBOCHHHM 3HAHWHN: PacKpHIBATH
CMBICTT XMMHUYECKHNX ITOHSITHI (BI)IZ[GJ'ISITI) X XapaKTCPHBIC MPU3HAKH, YCTAHABJIWBATH B3aMMOCBA3bL C
IPYTHMUA TIOHATHSIMH), HWCIOJB30BaTh MOHATHA i OOBSCHEHHS OTIENbHBIX (DAaKTOB W SIBICHUIA,
BEIOMpaTh OCHOBAaHWS M KPUTEPHH IS KIACCUPUKAIIMN XUMHUYECKUX BEIIECTB M XUMUYECKHUX PEaKInH,
YCTaHaBJIMBATh IMPUYMHHO-CIICACTBCHHLBIC CBA3HM MCKOAY O6’b€KTaMI/I HU3YyUCHHA, CTPOUTH JIOTHUYCCKUC
pacCyKacHusd (I/IH)IyKTI/IBHLIe, ACAYKTHUBHBIC, 110 aHaJIOI‘I/II/I), J€J1aTh BBIBOAbI U 3aKJITIOUYCHU A,

YMEHHE TPUMEHITh B TMpOIecCe TIO3HAHWS TMOHATHA (IIPEeIMETHBIE W METalpeIMETHEIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIENIH, UCTIOIb3yEeMbIE B XUMUH, IPEOOPa30BBIBATh IIMPOKO IPUMEHAEMbIE
B XMMHHU MOJICJIbHBIC MPEICTABICHUS — XUMHUYCCKUH 3HAK (CHMBOJI 3JIEMEHTA), XUMU4ecKasi GopMmylia u
ypaBHEHHE XHMHUYECKOW PEaKkIui — IMPU PElIeHHH y4eOHO-TIO3HABATEIbHBIX 3a7ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBISBIATh M XapaKTEPHU30BaTh CYIISCTBEHHBIE MPHU3HAKH HW3y4aeMBIX
O0OBEKTOB — XHUMHYECKHUX BCIHICCTB U XHUMHUYCCKUX peaKum‘/'I, BBISIBIIATH O6HII/Ie 3aKOHOMEPHOCTH,
MMPUYIMHHO-CJIICACTBCHHBIC CBA3U W ITPOTUBOPCYUA B U3YUACMBIX ITPOLICCCAX U ABJICHUAX.

Ba3oBble uccienoBaTebCKue 1eCTBUA:

YMCHHE HCIIOJb30BATh IMOCTABJICHHBLIC BOIIPOCHI B KAYECTBC MHCTPYMCHTA IMO3HAHUA, a TAKKE B
Ka4yeCTBE€ OCHOBBI IJIsd (I)OpMI/IpOBaHI/IH TUIOTE3bI II0 TIPOBEPKE IIPABUIIBHOCTHU BbICKA3bIBACMbBIX
CY>XJICHHUI;

MpHOOpPETEeHNE OMBbITa 10 IUIAHMPOBAaHWIO, OPTaHMW3AallMd W TPOBEIECHUIO YYEHUYECKHX
SKCTIEPUMEHTOB, YMEHHE HAONIONAaTh 3a XOJIOM IIpoIlecca, CaMOCTOSTENBbHO IPOTHO3UPOBATH €r0
pe3ynbTaT, (QopmynHpoBaTh 0000mEHNS ¥ BBIBOABI 10 pe3ylbTaTaM IPOBEAEHHOTO OIIBITa,
WCCIIEJIOBAHNS, COCTABJIATH OTYET O MPOJIEIAaHHON padoTe.

Pa6ora ¢ undopmanueii:

YMEHHUE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3ITUYHBIX BUJOB U POPM
MIPEJICTABJICHUS, TTOJIy9aeMYyH M3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JINTEPATypa XUMHUYECKOTO
COJIepKaHusl, CIIPaBOYHbIE 1MOCOOUs1, pecypchl HTepHETa), KPUTUYECKU OIEHUBATH NMPOTHBOPECUHBYIO U
HEJI0OCTOBEPHYIO HHHOPMAIIHIO;

YMEHHE TPUMEHSTh pa3jnyHbie METOABl M 3alpochl NpPU TMOUCKE M OTOOpe WHGPOpMAIUU WU
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOMUMBIX JUIS BBHINIOJHEHHS Y4YeOHBIX W TIO3HABATENBHBIX 33734
onpeAenEHHOr0 THIA, MNPUOOpPETeHHWEe oOmbiTa B 00JacTH  HMCIOJB30BaHUS  HHPOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIAJCHUE KYyJIbTYpOH aKTUBHOTO HCIIOJIBb30BAHUS Pa3IUUHbBIX
MOMCKOBBIX CHCTEM, CAMOCTOSATEIBHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TpE/CTaBIeHUS WH(POPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/adi HECIOKHBIMH CXE€MaMH, TuarpaMMmamy, IpYruMH (opMamMu
rpaduKku 1 UX KOMOWHAIIHSIMY,

YMECHHE WCIONb30BaTh W aAHAIM3UPOBATH B TpoIllecce Y4YeOHOH H  HCCIIEIOBaTEIbCKON
JIEeSTEIbHOCTH MH(POPMAIMIO O BIMSHUM TPOMBIIIJICHHOCTH, CEIFCKOTO XO3SICTBA M TpPaHCIOPTa Ha
COCTOSIHUE OKPYXKaIoIllel Npupo HOI Cpeibl.

KoMMyHHKaTHBHBIE yHUBePCAJIbHBIE y4eOHbIe elCTBHSA:

YMEHHS 3a/1aBaTh BONPOCH (B XOje auanora u (WiM) JUCKYCCHH) 1O CYIIECTBY OOCYyKIaeMoin
TeMBI, ((OPMYITUPOBATH CBOM MPEJIOKEHUS OTHOCUTENIEHO BBITIONHEHHMS ITPEI0KESHHOM 3a/1a4H;



YMEHUSI NPEICTABIATh IONYYEHHBIE PE3YyJbTaThl NO3HABATEIBHOW JESITEIIBHOCTU B YCTHBIX M
MHACBMEHHBIX TEKCTaX; JAeJaTh IMPE3CHTALUI0 PE3YyJIbTAaTOB BBINOJIHEHUS XUMHYECKOTO 3KCIEPUMEHTA
(;1abGopaTopHOro OmBITAa, J1a0OPaTOPHOH PabOTHI MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4EOHOTO
MPOEKTa);
YMEHHS Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW MO3HABATEIHHOW U
WCCIIEIOBATEIbCKON JESTeTbHOCTH TPW PEUICHHH BO3HUKAIOMINX IMPOOJIEeM Ha OCHOBE y4€ra OOIIHX
WHTEPECOB M COIJIACOBaHMS TO3ULUH (0OCYXKJACHUS, OOMEH MHEHUSMH, «MO3TOBBIC INTYPMBD»,
KOOpJIMHALAS COBMECTHBIX JEHCTBUM, ONpPENEJICHUE KPUTEPUEB IO OLIEHKE KAueCTBA BBIIOJHEHHOU
paboTsI U IpyTHE).
PeryasiTuBHbIe yHUBepcAIbHbIE YUeOHbIE JeHCTBU:
YMEHHE CaMOCTOSITEIbHO OMNpPENesATh ILEeTU JeATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJINPOBAaTh M TPHU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO IESTEIHHOCTh, BHIOMpaTh Hamboiee
3¢ eKkTUBHBIC CITOCOOBI pelieHUsT YYCOHBIX M MTO3HABATEIBHBIX 33]1a4, CAMOCTOSATEIBHO COCTABJIATH WU
KOPPEKTUPOBATH MPEUIOKEHHBIA AJITOPUTM JEHCTBUHI IIPU BBINOJHEHUU 3aJaHUN C YYETOM IOIYUYEHUS
HOBBIX 3HAHMH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBaX W pEAKIHAX, OICHWBAaTh COOTBETCTBUE
MOJIYYEHHOI'O0 Ppe3yJibTaTa 3asBICHHOW ILE€NH, YMEHHE HCIOJIb30BaTh U AHAJIU3UPOBATH KOHTEKCTHI,
npeJiaraeMble B YCIOBUH 33JaHUM.
HPEAMETHBIE PE3YJIBTATBI
B cocraBe mpeaMeTHBIX pe3ylbTaTOB 10 OCBOSHUIO 00S3aTETFHOTO COAEePIKaHUs, YyCTAHOBIEHHOTO
JIAaHHOU (penepalibHOM paboueil MPOrpaMMOi, BBIIEISIFOT: OCBOCHHBIC O0YYaIONIMMUCS HAYYHbBIC 3HAHUS,
YMEHHS U CIIOCOOBI JICUCTBUH, CrIeU(UICCKHE IS IPSIMETHON 001aCTH « XUMUSA», BUIBI JCATSIBHOCTH
M0 TIOJIYYEHUIO HOBOTO 3HAHWS, €r0 MHTEPIPETAINH, TPeoOpa30BaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYyaIlHsIX.
K koHIy o0yuenus B 8 KJiacce mpeIMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hopMHUPOBAHHOCTH y 00YUAIONITUXCS YMEHUH:
®  PacKphIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMUUYECKHUM 3JIEMEHT,
MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OHOPOIHAS M HEOJHOPOIHASI), BAJICHTHOCTD,
OTHOCHUTEJNIbHAsI aTOMHasg M MOJIEKYJISIpHAs Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJIIpHas
Macca, MaccoBas IIOJII XMMHYECKOTO DJIEMEHTa B COSIMHEHHUW, MOJISPHBIA OOBEM, OKCHI,
KHUCIIOTa, OCHOBaHHUE, COJb, 3JEKTPOOTPULATEIBHOCTh, CTEHEHb OKHUCICHHS, XUMHUYECKas
peakiusi, KiacCH(pUKAIVsI PEaKIUi: PeaKIMU COCAMHEHHUS, PEaKIUU Pa3jIoKCeHUs, PEaKIuu
3aMeIleHNs], peakiuu OOMeHa, 3K30- M JHAOTEPMHUYCCKHE DEaKIUH, TEIIoBOH 3QeKT
peaxkiuu, Sapo aToMma, JSJIEKTPOHHBIM CIoW aToMa, aToMHas opOWTallb, paguyc aToMma,
XUMUYECKas CBA3b, MOJSPHAs U HEMOJISIPHAsl KOBAJICHTHAsI CBSI3b, HIOHHAS CBSI3b, MOH, KATHUOH,
aHUOH, PacTBOpP, MaccoBas JI0JIsl BEIIeCcTBa (MPOLIEHTHAs! KOHIIEHTPAIUs) B pacTBOPE;
®  WJUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX IMOHSATUH U MPUMEHSATH 3TH MOHATHUS
MIPH OINKCAHUU BELIECTB U UX MPEBPAILICHUN;

® WCIOJNB30BaTh XMMHYECKYH) CHMBOJIUKY JIJISi COCTaBJICHUS ()OpPMYJ BEIIECTB M YpaBHEHUH
XUMUYECKUX PEaKIuii;

® OIpEneNsATh BaJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHHUSIX, CTCTICHb OKHCIICHUS
3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, TMPHUHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy
coemuHeHU 10 (opMysiaM, BHJ XHMHYECKOW CBsi3W (KOBaJCHTHAas U HOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbici Ilepuonnueckoro 3akona JI. WM. MenneneeBa: J1€MOHCTPUPOBATH
MMOHUMAaHUE MTEPUOINIECKOMN 3aBUCHIMOCTHA CBOMCTB XMMHYECKHIX 3JIEMEHTOB OT MX IOJIO0KEHUS
B Ileproamueckoil crcreme, 3aKOHOB COXpPAaHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOT'O YUE€HHUsI, 3aKOHA ABOTaapo;

® ONHWCHIBATh M XapaKTepu3oBaTh TaOmuuHyo (Gopmy [lepromudeckoil CUCTEMbl XMMHYECKUX

3JIEMEHTOB: Pa3/inyarh MOHATHS «TJIaBHAs MOATpymnmna (A-rpymma)» U «[000YHas MOATPyIa
(b-rpynma)», Mansie u OOJNBIIHE MEPHUOMIBI, COOTHOCUTH O0O3HAYCHHMSI, KOTOPHIC MMEIOTCS B
tabmune «llepmommyeckass cucrtema xummdeckux oanmemeHtoB JI. U. MenxgeneeBay ¢
YUCIIOBBIMUA XapPaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKUX SJIEMEHTOB (COCTaB W 3apsi
sipa, o0IIIee YHCIIO0 AIEKTPOHOB U PacTpeie]IeHHe UX M0 ANEKTPOHHBIM CIIOSAM);

e KIACCHQUIUPOBATH XUMHUYECKHE DIIEMECHTBI, HEOPraHUUECKUE BEIIECTBA, XUMUIECKUE PEAKIINU

(110 9HCITY ¥ COCTaBY yJaCTBYIOIINX B PEAKIIMH BEIICCTB, IO TSIIOBOMY 3P HEKTY);



XapaKTepU30BaTh (ONUCHIBATh) OOLIME XMMHUYECKHE CBOWCTBA BEILECTB PA3JIMUHBIX KIIACCOB,
NOATBEP)KIasl OINMCAHUE IPUMEpPAaMH  MOJIEKYJSPHBIX yPaBHEHUH COOTBETCTBYIOIIUX
XHMHYECKUX pPEeaKiIuii;

NPOTHO3MPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KauyeCTBEHHOTO COCTaBa,
BO3MOXKHOCTHU MPOTEKAHHU XUMHUECKUX NPEBPAIICHUI B Pa3IMUHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYISIPHYIO W MOJISIPHYIO MacChl BEILIECTB, MAacCCOBYIO JOJIO
XHUMHYECKOT0 3JeMEHTa Mo (opMyse COelTMHEHHUS, MacCOBYIO JIONIO BEIECTBa B pacTBOpE,
IPOBOJUTE PACUETHI 10 YPABHEHHIO XUMHUYECKON PEaKIIH;

IOPUMEHATh OCHOBHBIE ONEpalMyd MBICIUTEIBHON JEATENbHOCTH — AaHAIN3 U CHHTE3,
cpaBHEHHME, 0000IIeHHe, CHCTEeMaTH3alMI0, KJIACCH(PUKALUIO, BbISIBICHHE NPUYUHHO-
-CJICICTBCHHBIX CBS3ed — JJs W3yYeHHWs CBOWCTB BEUIECTB M XHMHYECKUX DEaKIHiH,
€CTECTBCHHO-HAY4HbIE€ METOJbl IIO3HAHUS — HAOJIIOJCHUE, H3MEPEHUE, MOAEIMPOBAHUE,
AKCIIEPUMEHT (PeaJbHBIA ¥ MBICIIEHHBIN );

CJIeZIOBATh MIPAaBUJIaM MOJIB30BAaHHUS XUMHUYECKOM MOCYIOH U 1ab0paTOPHEIM 000pYyAOBaHHEM, a
TAaKXXC IIpaBUJIaM O6paHlCHI/I$I C BCIICCTBAMHU B COOTBCTCTBHMU C HWHCTPYKOUAMHU 110
BBIIIOJTHCHUIO na60paToprlx XAMHUYCCKUX  OIBITOB TII0 IOJYYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HBIX BeIIeCTB (BOXOpONa © KHCIOPOAa), MPHUTOTOBICHHUIO PacTBOPOB C
ONpeAeNEHHONM MAacCcOBOM J0JIEM pPacTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTh M MPOBOIAUTH
XMMHUYECKHE DKCIIEPUMEHTHI M0 PAclO3HABAHUIO PACTBOPOB IIEJIIOUEH M KUCIOT C IMOMOIIBIO
WHAUKATOPOB (JJakMyc, (heHoNM(TaNenH, METUIIOPAHXK U JPyTHE).

K xoHiy o0y4eHust B 9 Kjacce npeaMeTHbIC pe3ysIbTaThl HA 0a30BOM YPOBHE AOJDKHBI OTPasKaTh
c(OpMHUPOBAHHOCThH y 00YYArOIIUXCS] YMEHUH:

PacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MMOHITHNA: XUMHUECKUAN IEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHWOH, T[IPOCTOE  BEMIECTBO, CIOXXHOE  BEIIECTBO,  BAJICHTHOCTH,
AIIEKTPOOTPULIATENILHOCTh, CTENEHbh OKHUCIICHUS, XVUMHYECKas Peakius, XUMUYecKas CBS3b,
TeroBoi 3((deKT peakiu, MOJIb, MOJSIPHBIH 00BEM, PacTBOP, AINEKTPOIUTHI, HEANIEKTPOIHUTEHI,
3IEKTPOJINTHYECKAs TUCCOIMAINS, PEeaKIMH HOHHOrO OOMEHa, KaTajJu3aTop, XUMHUECKOe
paBHOBecHe, OOpaTHMble ¥ HEOOpaTUMBbIE pPEaKIMH, OKUCIUTEIHLHO-BOCCTAHOBHUTEIHHBIE
peaxiuy, OKHUCIUTEIh, BOCCTAHOBUTENb, OKHUCICHWE W BOCCTAHOBJIEHHE, aJJIOTPOIHS,
aM(pOTEPHOCTh, XUMHYECKasi CBS3b (KOBAJICHTHAS, HOHHAS, METAJTMUECKast), KpHCTAIUTMIECKast
pemérka, KOppO3Ws METaJuIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOH peakiuu, MpeaeinbHO
nonyctumMas koHuentpauus 11K BeniecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX IOHATUH M MPUMEHATH TH MOHSITHS
IIPH OTIMCAHUU BEILECTB U UX MPEBPALICHHIA;

WCTIONb30BaTh XUMHUYECKYI0 CHMBOJHKY JJISI COCTaBJIeHHS (DOPMYJ BEIIECTB W YpaBHEHHU
XUMHYECKHUX PEaKIni;

ONpENENATh BAJICHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKHX DJIEMEHTOB B COCAMHEHMSIX
Pa3IMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEOUHEHUH 0
dopmynam, BUJ XUMHYECKOH CBs3M  (KOBAJICHTHAs, WOHHAs, MeTaJulM4eckas) B
HEOPraHMYECKHX COCJAMHEHMSX, 3aps)i MOHA 10 XMMHUYECKOW (GopMmylie, XapakTep Cpeibl B
BOJHBIX PAacTBOpaXx HEOPraHMYECKUX COCIUHEHHN, THII KPUCTAJUIMYECKOW PEIETKH
KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIch Ilepuoaudeckoro 3akona [[. Y. MenueneeBa U AE€MOHCTPUPOBATH €O
MOHWMaHHUE: OMHUCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢opmy lleprmoamueckoil cucTeMbl
XUMHYECKUX JJIEMEHTOB: pa3iiMyaTh MOHATHS «TJIaBHAs moArpynna (A-rpymnma)» u «rnobouHas
nonrpynma (b-rpymma)», mMansle U OONbIINE MEPHOABI, COOTHOCHTh O0O3HAUYEHWsI, KOTOpHIC
MMEIOTCS B TIEPHOAMYECKON TabIuIle, ¢ YMUCIOBBIMH XapaKTEPHCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKUX 3JICMEHTOB (COCTaB M 3apsij sipa, 00IIee YUCIIO JESKTPOHOB U PACTIPEICICHIE UX
MO0 DJIGKTPOHHBIM CIJIOSIM), OOBSCHATH OOINME 3aKOHOMEPHOCTH B W3MCHCHHUU CBONCTB
9JIEMEHTOB M WX COCJMHEHUH B TpeJeNiaX MallbIX MMEPHOAOB M TIABHBIX MOJATPYIII C YIETOM
CTPOEHHUS UX aTOMOB;

KJIACCU(UIIMPOBATH XUMHUYCCKUE 3JICMEHThI, HEOPTaHUIECKHE BEIIECTBA, XUMUYCCKUE PEAKITUU
(mo umMcay W COCTaBy YYacTBYIOIIMX B pPEaKIMM BEIIECTB, IO TEIDIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTETIeHEeH OKHUCICHNS XUMHYECKUX AIIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATH) OOIMME W CHEIU(PUICCKAEC XUMHYECCKHE CBOWCTBA MPOCTHIX H
CIIOKHBIX BELIECTB, IIOATBEPXAas ONUCAHWE IPUMEPAMH MOJEKYISIPHBIX W HOHHBIX
YPaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIMIA;

COCTaBIISITh YPaBHEHHUSI SJIEKTPOJIUTUIECKON JUCCOUMAIIMN KUCIOT, LIeJI0Yel U CoJieid, MOTHbIE
M COKpamléHHble ypaBHEHUS pPEaKUUH HMOHHOrO OOMEHa, YypaBHEHHUS  pEeaKIui,
MOJTBEPXKIAIOIINX CYIIECTBOBAHHE T'€HETHUECKOH CBSI3M MEXIY BEIIECTBAMHU Pa3IHYHBIX
KJIACCOB,

pacKpelBaTh  CYIIHOCTb  OKHCJIHUTENIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMH  IOCPEACTBOM
COCTaBJICHUSI JJIEKTPOHHOTO OallaHca 3TUX PEaKLuii;

MPOTHO3MPOBAaTh CBOWCTBAa BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHUS, BO3MOXKHOCTH
NPOTEKAaHUSI XUMUUYECKHUX MPEBPAILICHUI B PA3INYHBIX YCIOBHSX;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOT0 3JEeMEHTa M0 (GopMysie COSIMHEHHUS, MAaCCOBYIO JOJIIO BEIIECTBA B PacTBOpE,
MPOBOJUTE PACUETHI 10 YPABHEHHIO XUMHUYECKON PEAKIIIH;

coOJII0IaTh MpaBHJia MOJIb30BAHUS XMMUYECKOH MOCYA0H 1 1TaO0paTOPHBEIM 000pyIOBaHUEM, a
TAKXXC IpaBUJia O6paH_[CHI/ISI C BCHICCTBAMU B COOTBECTCTBUU C MHCTPYKIUAMU 110 BBIITOJIHCHUIO
1a00paTOPHBIX XUMHYECKUX OMBITOB MO MOJYYCHUIO M COOMpaHHIO ra3000pa3HbIX BEIECTB
(aMMmaKa ¥ yTIIEKUCIIOTO ra3a);

MPOBOAUTh PpPEaKLUMM, MOATBEPKAAIOIINE KAYeCTBEHHBIM COCTaB pPAa3JUYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHUI-, OpOMHUA-, HOAUA-, KapOoHaT-, dochaT-, cUIMKaT-,
cym,(’paT-, TUAPOKCHUI-UOHBI, KaTHUOHBbI AMMOHUA u HOHBbI N3YYCHHBIX MCTaJJIOB,
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHNYECKUX BEILECTB;

NPUMEHATh OCHOBHBIE OINEpalMyd MBICIUTEIBHONW MEATENbHOCTH — AaHAIW3 U CHHTE3,
CpaBHEHHE, 00001IeHNE, CUCTEMAaTHU3aLUI0, BEISIBICHUE IPUUMHHO-CICACTBEHHBIX CBA3EH — IS
HN3y4YCHUA CBOWCTB BCUICCTB U XUMHNYCCKUX peaKHI/II\/'I, €CTCCTBCHHO-HAYYHBIC METO/Ibl ITIO3HAHU A
— Ha0JII0JIeHre, U3MEPEHUEe, MOAEIHPOBAaHUE, SKCIIEPUMEHT (pealbHBIN U MBICIICHHBIH).



TEMATUYECKOE IINITAHUPOBAHUE

8 KUIIACC
KouuyecTBo yacon
Ne HanMeHoBaHue pa3jaeioB U TeM KonTpoabHbre IpakTuueckue DJIeKTpOHHBbIE (M (poBHIe)
n/n MPOrpamMMblI Bcero paGoTbHI paGoTh! o0pa3oBaTesibHbIE pecypchl
Paznen 1.1lepBoHayaibHble XUMUYeCKHe TIOHATHS
1.1 éﬁfé&;omzﬁ;ia; ES;II?TCI:ZeCKoﬁ 5 2 bubmorexa [IOK
CSTCITBHOCTH HEIOBEKa https://m.edso0.ru/7f41837c
1.2 BemecTBa u XuMu4ecKue peakiiuu 15 1 ﬁgg;%ﬁ;%ig}?ﬁn £41837¢
Hroro mo pa3gemy 20
Pa3zjnen 2.Baxkueiinue npeicTaBUTETH HEOPraHUYECKUX BelIECTB
21 Bosznyx. Kucnopoa. [Tonsitue 06 6 Bu6mmoreka [IOK
OKCHJIaX https://m.edso0.ru/7f41837c
29 Bonopoa.Ilonsarue o kuciorax u 8 1 bubanoreka [IOK
COJISX https://m.edso0.ru/7f41837c
23 Bona. PactBopsr. [lorstue 06 5 1 1 Bubnmnorexa [JOK
OCHOBAHHSAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 butmoreka [IOK
HEOPraHMYECKUX COCTUHECHUI https://m.edso0.ru/7f41837c
Hroro no pazaeny 30

Pasnen 3.11epuoguyuecknii 3axon u llepuoanyeckasi cucrema xumudeckux djaeMeHToB . U. Menneneea. CtpoeHue aToMoB. XUMHUYECKASl CBA3b.

OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPeaKkumuun

Tlepuonnueckuii 3aK0H 1

31 Ilepnoamuaeckas cuctema 7 bu6mmotexa [IOK
' XUMHUYECKUX 371eMeHToB /1. U. https://m.edsoo.ru/7f41837¢c
Memngene-eBa. CTpoeHue aroma
o | mamecms v ; 1 busmorea 10
' https://m.edso0.ru/7f41837c
BOCCTaHOBHUTEJbHBIC PEAKIIUN
HUroro no pazneny 15 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c



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

PezepBHOe BpeMs

butmuoreka [IOK
https://m.edsoo.ru/7f41837¢

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68



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

9 KJIACC

KoanuecTBO 4yacoB JJ1eKTPOHHBbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
n/n nporpaMmbl Bcero Konrpossasie | IpaxTaraeckue o0pa3oBaTeJibHbIE
padoTsI padoTsI pecypel
Pa3jien 1.BemiecTBo M XUMHYeCKHE PeaAKIINU
11 [ToBTopenwue u yriryOiaeHne 3HaHUH 5 1 Bubmuorexa [JOK
OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnunoreka [IOK
peakiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOIUTUYECKAS JUCCOLUALIUS. 8 1 1 bubmmorexa [IOK
XUMHUYECKUE PEaKIMU B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro mo paznemy 17
Pa3zjnen 2.HemeTasibl U MX COeIMHEHUSI
21 OOm1as xapaKTepuCTHKa XUMUYECKUX 4 1 Bbubnuorexa LIOK
anemeHToB VIIA-rpymmsl. ["anoreHs https://m.edsoo.ru/7f41a636
22 mewemon ViAupymnm. Copan e6 6 ubmiorexa LIOK
S https://m.edsoo.ru/7f41a636
OOm1as XxapaKTepHCTHKA XUMUYECKUX Br6morexa IIOK
23 onewenton VAcrpymuut. Asor, ocdop i s 7 : et o0, 17412636
24 mewemon IVApymnm. Yracponn 5 ) 2 BuGmnorera LIOK
KpeMHITH H X COEAHCHTA https://m.edso0.ru/7f41a636
Hroro no pasaeny 25
Paznen 3.MeTaniabl M MX cOeTUHEHUS
. bubnmnorexa [JOK
31 Obmme cBOHCTE2 METAILIOR 4 https://m.edS(])_}).ruﬂf41a636
3.2 Bakueiinme MeTaIbl M UX COCTUHEHHUS 16 1 2 ES;I;I/(;:ZIEZCI)IO?IJN 412636
Hroro mo pasaeny 20

Pasznen 4.Xumus U oOKpy:Kaomas cpeaa



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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4.1 BemectBa 1 MaTepuabl B )KH3HU YeJIOBEKA

3 bubmuoreka LIOK
https://m.edso0.ru/7f41a636

Hroro mo pazneiny 3

PesepBHOE BpeMst 3 bubnuoreka [JOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

8 KUIIACC

N KoaunyecTBo 4yacoB Jlara DJIeKTpOHHBIE HU(POBBIE

o/u ~ Temaypoka Beero Kontpoabusie  Ipakrimdeckue L ooyen g o0pa3soBaTesbHbIE
padoThI padoThI pecypchbl

1 IIpenmet xumuu. Posb XUMUU B KU3HU 1 0 0 bubmuoreka LIOK
yenoBeka. Tena v BelecTa 04.09.2023 | https://m.edsoo.ru/ff0d210c

2 IlonsaTHe 0 METOAX ITO3HAHUS B XUMUH 1 0 0 06.09.2023 Eﬁﬁﬁﬁscﬁﬁﬁ/ﬁo 4227e
[Mpaktuueckas padora Ne 1 «[IpaBuna paboTs Buborexa LIOK

3 B 1a00paTopi i IPHEMBI OOpalLieHiL ¢ 1 0 ! 11.00.2023  https://m.edso0.ru/ff0d23dc
nmabopaToOpHBIM 000y IOBAHHEM) T — '

4 Yuctele BemecTBa U cMecH. CriocoObl 1 0 0 Bu6nmoreka IJOK
pasjencHus cMeceit 13.09.2023 |  https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2 «Pa3aenenue Bubmorexa L[OK

5 cMmeceil (Ha mpuMepe OYUCTKH MOBAaPEHHOM 1 0 1 18.00.2023  https://m.eds00.ru/ff0d28c8
COJIH)» o — '

bubmuoreka IIOK

6 ATOMBI 1 MOTIEKYJIBI ! 0 0 20.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XHUMHYECKHe FIeMEHThI. 3HAKH (CMBOJIBI) 1 0 0 bubnmorexa [IOK
XAUMWYECKHUX SIIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8

bubmoreka IIOK

8 Tpoctsie 1 CnOKHEIE BelecTBa . 0 0 27.09.2023 = https://m.edsoo.ru/ff0d2a6c

bubmuoreka LIOK

9 ATOMHO-MOJICKYIAPHOE yueHHE ! 0 0 02.10.2023  https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSHCTBA COCTAaBA BEIIECTB.

10 Xummueckast Gopmyna. BaneHTHOCTS aTOMOB 1 0 0 04.10.2023 Eﬁﬁﬁﬁsiﬁﬁ/ﬁo d2eae
XHMHYECKHUX 3JIEMEHTOB T — '

11 OTHocuTeNbHas aTOMHas Macca. 1 0 0 bubmmoreka IIOK
OTtHocuTeNnbHas MOJIEKYJISIpHAsi Macca 09.10.2023  https://m.edsoo.ru/ff0d323c

12 MaccoBas g0 XUMHYECKOT0 DJIEMEHTA B 1 0 0 bubmuoreka IIOK
COEIMHEHNH 11.10.2023  https://m.edsoo.ru/ff0d350c

13 KonuuectBo BemiectBa. Monbs. MonsipHas 1 0 0 Bubnuoreka [IOK
Macca 16.10.2023 = https://m.edsoo.ru/ff0d5230



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

Ddusznueckrue U XUMHUUYCCKUE SIBJICHUS.

bubmuoreka LIOK

14 XUMHYecKast peaKiys 18.10.2023  https://m.edsoo.ru/ff0d37fa

15 IIpu3Haky ¥ yCa0BUs NPOTEKAHUS Bubnmuorexa LIOK
XUMHAYECKHX PEAKIINit 23.10.2023 = https://m.edsoo.ru/ff0d3al6

16 3aKOoH cCOXpaHEHHS MacChl BEIIECTB. bubmunorexa [IOK
XUMHYECKHE YPABHCHUS 25.10.2023 @ https://m.edsoo.ru/ff0d3b88

17 Brruncienus konmdecTBa, MacChl BEMIECTBA bu6nmoreka IJOK
10 YPABHEHHUSIM XUMUYECKHX PEAKIIUi 06.11.2023  https://m.edsoo.ru/ff0d5708
Knaccudukanus XkMUIeCKUX peaKkini Buborexa LIOK

18 (COCTHHCHNS, PAsIIONCHNS, 3aMCLICHI, 08.11.2023 https://m.edsoo.ru/ffod3f34
oOMeHa) o — )
M. B. JIoMOHOCOB — y4€HBIIi- Bubnnorexa LOK

19 OHIUHIKAOTIEANCT. O6O6erHHe " 13.11.2023  https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIHs 3HAHUH

20 Kountpoabnas paGora Nel mo teme bubnuorexa LIOK
«BemecTBa 1 XUMHYECKHE PEAKIINI 15.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3myx — cMmech razo. CoctaB Bo3ayxa. Bubmorexa L[OK

21 KHC10pos — 5718MEHT H IPOCTOE BEECTSO. 20.11.2023  https://m.edsoo.ru/ff0d448e
O30H AL JIm. .
DuU3NYECKUE U XUMUYECKHUE CBOMCTBA BuGmmorexa ITOK

22 KHCIIOPOJA (PEAKILHH OKHCIICHH, FOPCHHC). 22.11.2023 @ https://m.edsoo.ru/ff0d4614
TTonsitue 06 oxkcumax T E— :
Cnoco0bI OTyYeHus! KHCIOpOa B Butmorexa LIOK

28 1abopaTOpHIt  NPOMBILLICHHOCTH. 27.11.2023  https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucaopoaa
TermnoBoii 3QPEeKT XUMUIECKOW PEeaKIUH, Buborexa LIOK

24 TTOHATHE © TEPMOXHMITIECKOM YPaBHCHIH, 29.11.2023  https://m.edsoo.ru/ff0d4790
DK30- U DQHAOTEPMHUUYECKUX PEAKLIUIX T — :
Tomnuso (HedTh, yrois 1 METaH). Bubsorexa [IOK

25 Sarpsssenie BosiyXa, cocobst ero 04.12.2023  https://m.edsoo.ru/ff0d4cda
IpPEeOTBPAIICHHS
IIpakTudeckas padora Ne 3 o reme Buborexa LIOK

26 «llonyuciue 1 coOHpanue KuCI0pOAa, 06.12.2023  https://m.edsoo.ru/ff0d4ae2
M3YYEHHUE ETO CBOMCTBY T — ]

27 Bopopon — smeMeHT U MpocToe BEUIEeCTRO. 11.12.2023 = bubmuoreka LIOK



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
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

Haxoxnenue B mpupoae

https://m.edsoo.ru/ff0d4dd0

28 du3nyeckre U XUMHUYECKHE CBOMCTBA bu6nmoreka IJOK
BoJopoa. [IpiMeHenue Bogopoaa 13.12.2023  https://m.edsoo.ru/ff0d4ddo
29 TlonsTre 0 KUCIOTaX M COIIIX buGmorexa LIOK
18.12.2023 = https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4YeHHs BOAOPO/Ia B bubnuoreka [IOK
nabopaTropuu 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
3| onyaemme n robupamme ropna buGmotea LOK
. ’ 25.12.2023 | https://m.edsoo.ru/ff0d4f42
U3YyYCHUE €r0 CBOHCTBY
N .. Bu6nuoreka IJOK
32 Monsprtii 0058w rasos. 3axon ABorazpo 27122023 https://m.edsoo.ru/ff0d542e
| Do e s s B 10K
. 15.01.2024 | https://m.edsoo.ru/ff0d55a0
BeIlecTBa WA 00BEMY
| Pl s o s B LOK
o 17.01.2024 | https://m.edsoo.ru/ff0d5708
OTHOLIICHUHU ra3oB
35 dusnyeckre U XUMHUYECKHE CBOMCTBA BOJIBI buGniorexa LIOK
22.01.2024 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [loHsiTHE 00 MHANKATOPAX Bubmiorexa LIOK
' 24.01.2024  https://m.edsoo.ru/ff0d59e2
57| novscrmmmnste sactaon. Macoonss sor BuGmorexa LIOK
) 29.01.2024 | https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOPE
B | pmoromene pacradpen o onporenémof bumotea LOK
N o . 31.01.2024 | https://m.edsoo.ru/ff0d5eba
MacCCOBOH J10JIeH paCTBOPEHHOTO BEIIIECTBAY
39 KonTpoabnas padora Ne2 no teme Bubmoreka [JOK
«Kucaopoa. Bogopoa. Boaa» 05.02.2024  https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiiaccuuKanus, Bu6nmoreka IJOK
HOMEHKJIaTypa 07.02.2024  https://m.edsoo.ru/ff0d664e
M| smenerses, oonosmre 1 aboTepmx Bumorexa LIOK
’ p 12.02.2024  https://m.edsoo.ru/ff0d664e

OKCHIOB
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d664e

42 OcCHOBaHUS: COCTaB, KiIacCU(UKAIINSA, bubnuoreka [{OK
HOMCHKJIATypa 14.02.2024  https://m.edsoo.ru/ff0d67ca
43 [Tonydenue u xuMHUYECKHE CBONCTBA Bubnmuorexa LIOK
OCHOBaHHI 19.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTas, kinaccudukanms, bubmuoreka LIOK
HOMEHKJIATypa 21.02.2024 = https://m.edsoo.ru/ffOdfee2
45 [Toydenue 1 XUMHYECKHE CBOWCTBA KUCIIOT bubmorexa HOK
26.02.2024 = https://m.edsoo.ru/ffOdfee2
46 Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubmmorexa [IOK
MOJYYIEHHUS, XUMUIECKHE CBOMCTBA 28.02.2024  https://m.eds00.ru/00ad9474
IIpakTudeckas padora Ne 6. Permenne
47 9KCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHHMYECKUX 04.03.2024  https://m.edsoo.ru/00ad9b7c
COCAMHEHUIN»
48 T'eneTnueckas CBsA3b MEXIY KIacCAMU bubmmorexa [IOK
HEOPraHMYECKUX COCTUHECHUI 06.03.2024  https://m.edsoo.ru/00ad9a50
. bubmoreka IIOK
49 ObobmeHHe 1 crCTeMaTH3AUA SHAHMIA 11.03.2024 https://m.edsoo.ru/00ad9cb?2
[
50 "Ocommue stacent noopranaeciix BuGmorera LIOK
. 13.03.2024 @ https://m.edso0.ru/00ad9ela
coeTHHEeHHId
5L xamamcckan stewenton, Howare o pyrras ubmotera LIOK
: 18.03.2024  https://m.edso00.ru/00ad9ffa
CXOJHBIX 3JIEMEHTOB
o | epmomeh o epmonreas B 10K
T 20.03.2024 = https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuo b1, TPYIIIBI, TOATPYIIIIBI bubimorexa LOK
’ ’ 01.04.2024  https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX SIIEP. bubnmorexa [JOK
H3zoromsl 03.04.2024  https://m.edsoo.ru/00ada342
S5 snewenos Mepuommaeoron cuerev L. 1 ubmotera LIOK
T 08.04.2024  https://m.edsoo.ru/00ada6bc
Menneneena
56 XapakTeprUCTHKA XUMHUYECKOI'0 3JICMEHTA 110 10.04.2024 | Bubauorexa [JOK
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€ro noJioxkeHuro B [lepuoanueckon cucreme
J. 1. Menneneera

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

3nauenue [lepuonnueckoro 3akoHa st

bu6nmoreka IJOK

S7 DASBITIIL HAYKH H PAKCTHIH. A 1. . 15.04.2024  https://m.edsoo.ru/00ada96e
MemneneeB — y4€HBIH, IeJaror U rpaxaaHnuH
58 DIIEKTPOOTPHUIIATEIIBHOCTH ATOMOB 1 bubmmoreka [JOK
XUMHUYECKHX 3JIEMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaab8
59 HoHHas XuMHu4eckas CBSI3b 1 buGmrorexa LIOK
22.04.2024  https://m.edsoo.ru/00adac34
60 KoBanentHas monsipHas XuMH4YeCKas CBSI3b 1 bubmmorexa [IOK
24.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanentHas HenosipHast XUMUYECKast CBSA3h 1 bubmorexa [IOK
29.04.2024 = https://m.edsoo.ru/00adaab9
bubmuoreka IIOK
62 CreneH okucneHHs ! 06.05.2024 https://m.edscl)_}).rUIOOadanS
63 OKHCIUTENTLHO-BOCCTAHOBUTENLHBIE PEAKIINU 1 bubmorexa [IOK
08.05.2024 |  https://m.edso0.ru/00adb076
64 OKHUCIUTETN U BOCCTAHOBUTEIIH 1 buGmorexa LIOK
13.05.2024  https://m.edsoo.ru/00adb076
65 KonTpoabnas pabora Ned4 o teme 1 15.05.2024 Bbubnuorexa LIOK
«CTtpoenue aToMa. XuUMHYECKAas CBA3b» https://m.edsoo.ru/00adb486
66 Pe3zepeHsiii ypok. O6o0uIeHne 1 1 Bubmorexa [JOK
CHCTEMAaTU3aLMs 3HAHUN 20.05.2024  https://m.edsoo.ru/00adb33c
67 PesepeHelit ypok. O6o01IeHue 1 1 Bubmoreka [JOK
cucTeMaTh3amnys 3HaHUu| 22.05.2024 | https://m.edsoo.ru/00ad9cbh2
68 PesepeHelit ypok. O6o01IeHue 1 1 Bubmoreka [JOK
cucTeMaTh3anys 3HaHu| 27.05.2024 | https://m.edsoo.ru/ff0d61c6
69 PesepBHEIit ypok O0001IEHNE 1 1
cucTeMaTHU3alusa 3HaHUI 29.05.2024
OBIIEE KOJIMYECTBO YACOB I10 69
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9 KJIACC

Ne

KoanuecTBo yacoB

Jara

DJIeKTpOHHBbIE HU(POBBIE

o/ Tema ypoka Beero KonTpoabnbie | IlpakTnyeckue W3ydenus o0pa3zoBaTejbHbIE
padoThI padoThI pecypcbl
Ilepuonuueckuit 3akoH. [lepuoanueckas Bubmiorexa LIOK

1 cucTeMa Xxummudeckux snemenTos 1. 1. 1 0 0 04.09.2023  https://m.edsoo.ru/00adb59%
MemnneneeBa T — '
3aKOHOMEpPHOCTH B U3MEHEHHUH CBOMCTB Bubmmorexa LIOK

2 XUMHAYECKHUX JIIEMEHTOB MEPBBIX TPEX 1 0 0 06.09.2023  https:/m.eds0o.ru/00adb6b6
NEpUOJIOB e — '

3 Knaccudukamnus 1 HOMEHKIATypa 1 0 0 bubmmorexa [IOK
HEOPraHUUYECKUX BEIICCTB 11.09.2023  https://m.edsoo.ru/00adb7e2

4 Buasl XuMHuecKoi CBA3H U TUIBI 1 0 0 Bu6nmoreka IJOK
KPHUCTAJUTMYECKUX PEIIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
KonTpoabnas padora Nel o teme

5 «IloBTOpeHue u yriydaeHue 3HAHUH 1 1 0 18.09.2023
OCHOBHBIX pa3JejioB Kypca 8 kiiacca» T

6 Krnaccudukarus XaMUUeCKUX peakiui 1mo 1 0 0 Bubnunoreka [IOK
Pa3IMYHBIM IPH3HAKAM 20.09.2023 = https://m.edsoo.ru/00adbch0
[lonsATHE O CKOPOCTH XUMHUYECKOI peakuny.

7 IToHsITHE O TOMOTEHHBIX W T€TEPOTeHHBIX 1 0 0 25 09.2023 E;Igg_%ﬁzlaasgorﬁo()a dbe9a
peakusx T — '

[ToHsATHE O XUMUYECKOM PABHOBECHHU.

8 @DaKTOpBI, BIUSIOIMUE HA CKOPOCTh 1 0 0 Bubmoreka [JOK
XUMHYECKOHN PeakIuy U MOJIOKEHUE 27.09.2023 | https://m.edsoo.ru/00adc28¢c
XUMHAYECKOTO PABHOBECHS

9 OKHCANTENBHO-BOCCTAHOBUTEIBHBIE 1 0 0 Bubmuorexa LIOK
peaximn 02.10.2023 |  https://m.edsoo.ru/00adcade

10 Teopust AIEKTPONIUTUIECKON JTUCCOLUALINH. 1 0 0 bubmuoreka LIOK
CuiibHbIC U CITa0bIe 3JIEKTPOIHUTHI 04.10.2023  https://m.edsoo.ru/00adcd68

. bubmuoreka IIOK

1 Hottitbie ypapierits peaiiii . 0 0 09.10.2023  https://m.eds00.ru/00add448

12 XUMHUYIECKHE CBONCTBA KUCIOT 1 1 0 0 bubmunoreka IIOK
OCHOBaHUH B CBETE NPEJCTABICHUH 00 11.10.2023  https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

3JIEKTPOIUTUICCKOM TUCCOIAITIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE

13 MPEJICTABICHUH 00 JICKTPOIUTHISCKON bubmmorexa LIOK
16.10.2023 | https://m.edsoo.ru/00add8b2
JIMCCOLMALIAHA
14 TlonsTue o ruaponuse comneit Eubmiorexa OK
18.10.2023 | https://m.edso0.ru/00add9d4
15 O0001IeHNE U CUCTEMATH3ALMU 3HAHUI bubmmorexa LIOK
23.10.2023  https://m.edsoo.ru/00addd12
16 IIpakTudeckas pabora Ne 1. «Pemenue bubmmorexa [IOK
IKCIIEPUMEHTAJIBHBIX 331aW» 25.10.2023 | https://m.edsoo.ru/00addbfa
17 Onexmpommimcean mrccommamms Buaorerca LIOK
p A [(HATIHS. 06.11.2023  https://m.edsoo.ru/00addecO
XUMHYEeCKHE PEAKIHH B PACTBOPAX»
18 OO011as XapaKTePUCTUKA TaJIOTCHOB. bubnuoreka [IOK
XUMHYECKHEe CBOMCTBA Ha IPUMEPE XJIopa 08.11.2023  https://m.edsoo.ru/00addfe2
19| xmmcoams oaofiorss, nomyunne bumorera LIOK
’ ’ 13.11.2023 | https://m.edso0.ru/00adel104
IIpUMEHEHUE
20 ggiﬁ;ﬁzﬁagoﬁ?ﬁ ﬁcigfbje;imeHHe bubmorexa [IOK
N . ’ 15.11.2023 = https://m.edsoo.ru/00ade348
€€ CBOMCTBY»
j | D e oo Bumorers 110K
’ 20.11.2023 | https://m.edsoo.ru/00ade488
HA30BITKE
29 OO6mras xapakTepuCTHKa JIEMEHTOB VIA- Bbubnuoreka [IOK
IPYIIIBI 22.11.2023 | https://m.edsoo.ru/00ade64a
23| Haxommenmte coput o8 evommmennti Bumorexa LIOK
. 27.11.2023 | https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKHE CBOMCTBA CePhl
24 CepoBoiopoJ1, cTpoeHHe, (PU3UYECKUE H bubnmorexa [JOK
XUMHUYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
25 | uemmtomns n xmmeomre ovfcTsa bumorera LIOK
’ 04.12.2023 = https://m.edsoo.ru/00adea28
MIPUMEHEHHUE
26 XHUMHYECKHE PEAKIHH, JIe)KAIIUE B OCHOBE 06.12.2023  Bbubsnuoteka [JOK



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
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

MPOMBIIIUICHHOTO CITOCO0a MOTyUeHUS
CEpHOM KUCIOTHL. XUMUYECKOE 3arps3HEHUE
OKpY’KaroIel cpepl COeAMHEHUSIMHU CEPBI

https://m.edsoo.ru/00adec8a

Brrunciaenne MaccoBoM JOIH BEIXOIA

bu6nmoreka IJOK

27 HPOIYKTA PEaKIUU 11.12.2023 https://m.edso0.ru/00adec8a
OO01mas xapaKTepUCTHKA JIEMEHTOB V A-

8 rpynnsl. A30T, pacCpOCTpaHEHHE B Bubnmuorexa LIOK
npupoje, GU3nIecKUue U XUMHICCKUE 13.12.2023  https://m.edsoo.ru/00adeea6
CBOICTBa

29 AMMHUaK, ero GU3NIeCKHe U XUMUICCKHE bubmuoreka LIOK
CBOMCTBA, OJyYCHUE U PUMCHEHHE 18.12.2023  https://m.edsoo.ru/00adf004
IIpakTudeckas padora Ne 3 mo Teme

bubmuoreka IIOK

30 «lonytierite ammiaKa, H3y<eHHe ero 20.12.2023 https:/m.eds00.ru/00adf180
CBOWCTBY»

31 A3oTHas KUCIIOTa, e€ pusnueckue u bubmuoreka LIOK
XMMHUYECKHE CBOWCTBA 25.12.2023 |  https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJICH

32 aMMOHHUS B KaUE€CTBE MUHEPAIbHBIX Bbubnuorexa LIOK
yno0pennii. XMMHUYECKOe 3arpsi3HEHHE 27.12.2023 = https://m.edsoo.ru/00adf518
OKpY>Kalolel cpe/ibl COeTMHEHUSIMH a30Ta
®dochop. Oxcua hocdopa (V) u hochopHas

33 KHCJIOTa, QU3HYECKHE U XMMUYECKHE BHGH_HOTeKa LIOK

" 15.01.2024  https://m.edsoo.ru/00adf68a
CBOMCTBA, OJy4CHHUE
Ucnonb3oBanue ¢pocdaToB B KauecTBe
34 MUHEpaJIbHBIX YJ00peHuid. 3arpsi3sHeHne BHGH_HOTeKa LIOK
- 17.01.2024  https://m.edso0.ru/00adfc20
IPUPOJIHOM cpessl hocharamu

35 Yraepon, pactipocTpaHEHUE B PUPOJIE, bubnuoreka I[IOK
(bu3ryecKre U XUMUYECKHE CBOICTBA 22.01.2024 @ https://m.edsoo.ru/00adfd9c
Oxcubl yriieposa, ux pusndeckue u

36 XHMHYECKHE CBOMCTBA. DKOJIOTHUYCCKUE bubmuoreka LIOK
npo0JeMBbl, CBSI3aHHBIE C OKCHIOM yTJIepoAa 24.01.2024  https://m.edsoo.ru/00adfebe
(Iv)

37 VYronbHasg KACI0Ta U €€ CONu bubmorexa [IOK

29.01.2024  https://m.edso00.ru/00ae006¢

38 IIpakTudeckas pabora Ne 4 o reme 31.01.2024  Bubauoreka [JOK
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"[lomyuenue yriaekucnoro rasa.
KauectBeHHas peakius Ha KapOoHaT-HOH"

https://m.edsoo.ru/00ae027e

HCpBOHa‘-IaIH)HI)Ie MOHITHS 00

39 OpPraHMYECKUX BEIIECTBAX KaK O BH6JI_HOTeKa HOK
P ——— 05.02.2024  https://m.edsoo.ru/00ae054e

40 Kpemnuii u ero coeguHeHust BH6JI_HOTeKa 0K

07.02.2024  https://m.edso0.ru/00ae080a
IIpakTudeckas padora Ne 5. Permenne

a1 9KCTIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuoreka [IOK
«BaxkHelIe HeMeTaUIbl K UX 12.02.2024 | https://m.eds00.ru/00ae0bf2
COCTHHCHHMS
Kountpoabnas paGora Ne3 nmo teme BuGnotexa LOK

42 :?;’ﬁ:'{gl:;;f HEMETALIBT X 14.02.2024  https://m.edsoo.ru/00ae0el18
OO01ast XapaKTePUCTUKA XUMUIECKIX

43 3JIEMEHTOB — METAJJIOB. MeTauinueckas Bubnunoreka [IOK
CBSI3b U METAJUTHUYECKAs KPHCTAJUTHYECKAst 19.02.2024  https://m.edsoo.ru/00ael03e
pemérka. PU3NYECKHUE CBOMCTBA METAILIOB
XuMHYECKUEe CBOWCTBA METAJIIOB.

44 DIEKTPOXUMHUYECKUH P HATPSDKCHUMA BHGJI_HOTeKa HOK
METAIOR 21.02.2024 = https://m.edsoo0.ru/00ael1156
OO611ue crocoObl MOJYyYSHHSI METAJLIOB.

45 Crnnassl. BeUucineHus no ypaBHEHUSIM Bbubnuorexa LIOK
XUMHUYECKHUX PEAKIMiA, €CITH OJTUH U3 26.02.2024 | https://m.edso0.ru/00ae1156
pPEareHTOB COJEPIKUT MPUMECH

46 IlonsTHE O KOPPO3UU METAIIIOB BHGH_HOTeKa OK

28.02.2024 = https://m.edsoo0.ru/00ael278

47 [lenounbie METAILIIBI BHGH_HOTeKa 0K

04.03.2024 | https://m.edsoo.ru/00ae14b2
48 OKCHIBI M TUAPOKCHIBI HATPHUS U Kaus BHGH_HOTeKa LOK
06.03.2024 | https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3eMETBHBIE METAIIBI — KANBLIUN U Bubmuorexa LHOK

MarHui 11.03.2024 = https://m.edsoo.ru/00ael5e8
. Bubnmnoreka [IOK
50 BaxcHeHIII1e COeMHCHMUS KalbIus 13.03.2024 = https://m.edsoo.ru/00ael5e8
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51

O060011IeHNE U CUCTEMATH3ALMS 3HAHWI

18.03.2024
52 JKécTKoCTh BOMIBI M CIIOCOOBI €€ yCTpaHEHUS Eubmiorexa OK
A yerp 20.03.2024 | https://m.edsoo.ru/00ae1886
o | Do a6 oo o Bnonss LOK
 BOA A 01.04.2024  https:/m.edsoo.ru/00aelae8
yCTpaHCHHS
N Bu6nmoreka IJOK
54 Amommimii 03.04.2024 | https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOHCTBA OKCUAA U Bubmuoreka [JOK
55 THIPOKCH/IA 08.04.2024 https://m.edso0.ru/00aelc64
bubmuoreka LIOK
56 Keneso 10.04.2024  https://m.edsoo.ru/00ae1d86
57 Oxcupl, THIAPOKCU B U coiu xxene3a (1) u bubnuoreka [IOK
xenesa (IID) 15.04.2024 = https://m.edsoo.ru/00ae35e6
58 O00011eHNE U CUCTEMATH3ALUA 3HAHUI 17.04.2024
59 | e st 20 vone BuGmorera LIOK
pr A 22.04.2024 | https://m.edsoo.ru/00ae3de8
«Ba)KHeI/IHH/Ie METAJIJIbI U UX COCIUHCHUS))
BBI‘II/ICHGHI/IH 110 ypaBHeHI/IHM XUMHUYCCKHUX
peaKIvii, eCJIM OJIMH U3 PEarcHTOB JIaH B
60 M30BITKE WM COIEPIKUT TPUMECH. EHGH_HOTeKa LOK
. 24.04.2024 | https://m.edsoo.ru/00ael750
BrelunciieHus MaccoBO 10JIA BBIXOIA
HpOZIyKTa peaKHI/II/I
61 O00011IeHNE ¥ cUCTEMATH3aLU 3HAHUI 29 .04.2024
KonTpoabnas padora Ned o teme
62 «Baxkueime MeTaJIbI H HX 06.05.2024
COeIMHEeHUA»
63 BemectBa u MaTepuanibl B IOBCEIHEBHOM Bu6nmoreka IJOK
JKU3HH YeI0BEKa 08.05.2024 | https://m.eds00.ru/00ae3f50
64 XuMHYECKOe 3arpsi3HEHUE OKPY Karoen bubmunoreka IIOK
cpezpl 13.05.2024 = https://m.edsoo.ru/00ae4270
65 Postb XuMuH B PEIICHUH SKOJIOTHYECKUX 15.05.2024 | Bubaunorexa [IOK
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https://m.edso0.ru/00ae4270

npobieM
66 PeseprHbIit ypok. O6obmenne n 1 bubmmoreka [JOK
CHCTEMATU3alMs 3HAHUH 20.05.2024  https://m.edso0.ru/00ae0dOa
67 PesepeHelii ypok. O6001IeHue 1 1 Bubnmuorexa LHOK
CHCTEMAaTU3ALMs 3HAHUH 22.05.2024  https://m.edsoo.ru/00adb33c
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YYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30BATEJIBHOI'O ITPOLHECCA
OBS3BATEJBHBIE YUYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cnankos C.A., AKIIMOHEpHOE 00IIIECTBO
«M3narensctBo «lIpocBerieHune»

» Xumus, 9 xknacce/ ['abpuensa O.C., Octpoymos U.I'., CnagkoB C.A., AkuroHepHOe 00IIeCTBO
«3narenbcTBO «IIpocBerieHue»

METOJUYECKHNE MATEPHUAJIBI 1J151 YYUTEJISA
0. C. I'abpuensn, U. I'. Octpoymos, U. B. Akcénosa, Xumus. 8 kiacc. Meroauueckoe mocooue.

3. 0. C. I'abpuensn, U. B. Tpuryouak. Xumus. 8 kiacc. 3aiaqHuK
O. C. I'abpuensu u ap. Xumust. 9 kiacc. ba3osrit ypoBeHs. MeTomnueckoenocobue.

3. 0. C. I'abpuensn, U. B. Tpuryouak. Xumus. 9 kinacc. 3a1auHuk
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://www.alhimik.rullpencraBnens! cienyromnme pyOpruKA: COBETH A0UTYPUEHTY, YIUTEIO XHMHUH,
CIIPaBOYHHK (OU€HB OOIbIIast MoA00pKa TaOIHI] U CIIPABOYHBIX MaTEpHAIIOB), Bec&nas XHMHS, HOBOCTH,
OJIMMIIMAbI, KyHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHHI )

2. http://www.hij.ru/XKypraan « XumMus 1 KU3HbMITOHITHO M 3aHUMATEIBHO PAaCCKa3bIBacT 000 BCEM
MHTEPECHOM, YTO IIPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHbI# KypHAT « XUMUKA B XUMHsD). B xKypHaie
MMPEACTABJICHO MHOKCCTBO OIIBITOB IO XUMHUHU, COACPKUTCA MHOT'O 3aHUMAaTeJILHOMN I/IH(I)OpMaHI/II/I,
HO3BOJ’I$HOHICI7] YBJICYb YUCHHUKOB 3KCHCpHMCHTaJ’IBHOI\/’I HaCTbIO IIpEAMETA.

4. http://c-books.narod.ru JIuteparypa o XUMuHu.

5. http://1september.ru/. XKypnan «llepBoe ceHTSOps» I yauTenel U He ToIbKo. B HEM mpeacTaBneHo
00JIBIIIOE KOJIUYECTBO PA0OT YICHUKOB, B TOM YHCIIE H UCCIIEI0BATEILCKOTO XapakTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIbHBIN MOPTAI CO CChUIKAMU Ha
00pa3oBaTeIbHBIE CANTHI IO XMMUH.

7. www.periodictable.ru COOpHHK cTaTell 0 XUMHYECKHX JIEMEHTaX, WILTFOCTPHUPOBAHHBIH
OKCIICPUMECHTAMMU.
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