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HOSACHUTEJ/IBHAS 3AITNCKA

[Iporpamma 1Mo XMMUM Ha YpOBHE OCHOBHOTO 00mLIero 00pa3oBaHMs COCTAaBJIEHA Ha OCHOBE TPEOOBAaHUH K
pe3ysibTaTaM OCBOCHHS OCHOBHOH  00pa3oBaTenbHONW MpOrpaMMbl  OCHOBHOrO  oOmero oOpasoBaHus,
npezncraBieHHBIX B @PT'OC OO0, a Taxke Ha OCHOBe (pefepanbHON pabodel mporpaMMBI BOCITUTAHUSA B C YIETOM
KOHIICTIIINH TIPETIofaBaHusl y4eOHOro mpeaMmera «XWMHUS» B 00pa3oBaTENbHBIX OpraHM3amuax Poccuiickoit
®denepanuu.

[Iporpamma mo xuMuu fa€T MpeACTaBICHAE O LENX, 00mmel cTpaTeruy 00ydeHus], BOCTIUTAHUS W Pa3BUTHUS
00ydJaromuXxcsi CPEeICTBaMH YYEOHOrO IIpeIMeTa, YCTAaHABIMBACT 00sA3aTEIbHOE MPEAMETHOE COAEpIKaHue,
InpeaycMaTpuBaeT paclpefesieHue ero Mo KjiaccaM M CTPYKTYpHpPOBAaHHUE IO pasfeslaM U TeMaM IpPOrpaMMBbl IO
XUMMH, OINpenAenseT KOJIMYECTBEHHbIE M KAueCTBCHHBIE XapaKTEPHUCTUKU COAEPIKAHHS, PEKOMEHIYyEeMYIO
MOCJICI0BATENILHOCTD M3Y9EHHUS XUMHH C YUETOM MEXIPEAMETHBIX 1 BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKN y9eOHOTO
nporecca, BO3PAaCTHBIX OCOOEHHOCTEH OOYYalOIIMXCs, ONpelessieT BO3MOXKHOCTH IpeaMeTa Ui peau3aluu
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTelIbHOW MPOrpaMMbl Ha YpOBHE OCHOBHOTO OOLIETO
o0pa3oBaHMs, a Takke TpeOOBaHMI K pe3yiabTaTaM OOYYEHHs XMMHH HAa YPOBHE IIeleH H3Y4EHUs NpeaMeTa |
OCHOBHBIX BHJIOB yIeOHO-TTO3HABATEIbHON JESTEIBHOCTH 00YJaIOIIETOCs 10 OCBOCHUIO YI€OHOTO CONEPKAHUSL.

3HaHMEe XUMHUU CIIY)KUT OCHOBOH JU1si (JOPMHUPOBAHHS MHUPOBO33PEHHS 00YYAIOIIErocs, €ro MPeICTaBICHHH O
MaTepuaJbHOM €IWHCTBE MHpa, BaXXHYIO pOJNb HUrpaloT (QOpPMHUpyeMble XHUMHCH IPEACTaBICHHS O
B3aMMOIIPEBPALICHUSX 3HEPTHU M 00 3BOJIOIHMU BEUIECTB B NPHUPOAE, O MYTAX PEUICHUs TII00AIbHBIX MPOoOieM
YCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPhEBOM, SHEPreTUYECKOU, MUIEBOM M HKOJOTMYECKOil 0e30macHoCTH,
mpo6ieM 3paBOOXpaHEHHSI.

N3yuyenune xumuu:

CIOCOOCTBYET peasiu3alii BO3MOXKHOCTEU Ui caMopa3BHTHs U (OPMHUPOBAHMS KYJIbTYPbl JMYHOCTH, €&
o0relt 1 QyHKIIMOHAIBLHON TPAMOTHOCTH;

BHOCHT BKJIaZ B (DOPMHUPOBaHME MBIIIICHUS W TBOPUECKHX CIOCOOHOCTEH OOY4YarOIIMXCs, HABBIKOB HX
CaMOCTOATENHON yueOHOH NesSTEeNbHOCTH, SKCIICPUMEHTAIBHBIX M UCCIIEI0BATENbCKUX YMEHHUH, HEOOXOIUMBIX KaK
B TIOBCEJIHEBHOM JKHM3HH, TaK U B MPOPECCHOHATBHON JIESITEIbHOCTH;

3HAaKOMUT CO CHCHI/I(bI/IKOf/i Hay4YHOI'0 MbINIJICHUS, 3aKJIaAbIBA€T OCHOBBI LICJIOCTHOI'O B3IJIdga Ha €AUHCTBO
NPUPOJBI U YENIOBEKA, SBIACTCS OTBETCTBEHHBIM 3TalloM B (JOPMHPOBAHWH €CTECTBEHHO--HAYYHOH IPaMOTHOCTH
oby4aromuxcs;

croco0cTByeT (GOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K IPUPOJE, K
YeJIOBEKY, BHOCUT CBOH BKJIA/I B 3KOJIOTHYECKOE 00pa30BaHNE 00YJaIOIIUXCSL.

JlanHbIe HanpaBiIeHNs B 00yYE€HUN XUMHUN 00ECIIEUYMBAIOTCS CIIENN(HUKOI colepKaHusl yueOHOTo IpeaMera,
KOTOpLIﬁ SABJIACTCA NEAArorutdyeCK aJariTUpoOBaHHBIM OTPAXKECHUEM 6a301301?1 HayK1 XUMHH Ha OHpeI[e.HéHHOM oTare
€€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00mIET0 0Opa3oBaHUs OPHUEHTHPOBAH HA OCBOCHHE OOYYarOIIMMUCS
CHUCTEMBI TIIEPBOHAYAIIBHBIX MOHATHHI XUMHHU, OCHOB HeOpFaHH‘IeCKOﬁ XUMHHU U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX
HNOHATHA OPraHUYECKON XUMUHU.

CrpyKTypa coJepkaHHsl NPOrpaMMBbl 110 XMMHH C(OPMHpPOBAHAa Ha OCHOBE CHCTEMHOTO MOAXOHa K eé
N3Yy4YCHUIO. CouepmaHI/Ie CKJIaAbIBACTCA W3 CHUCTCMBI MOHATHH O XHUMHUYECKOM DJIEMEHTE U BCHICCTBEC U CHUCTCMBI
MOHATHH 0 XUMHUUECKOH peakiu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHBI IO MIPHUHITUITY MOCIE0BATEIEHOTO
pa3BUTHsI 3HAaHWI HA OCHOBE TEOPETHIECKHUX MPECTABICHUI pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3axona J{. 1. MeHnzeneeBa kak OCHOBHOT'O 3aKOHa XUMUU;

— Y4EHHUs O CTPOCHUH aTOMa U XUMHYECKOH CBSI3H;

— NIPEJCTaBICHUH 00 3JIEKTPOIIMTHYECKOH ANCCOIMAIIN BELIECTB B PACTBOPAX.

TeOpeTI/I‘IeCKI/Ie 3HaHUA pacCMaTpUBaIOTCA HAa OCHOBE OMITUPUYCCKHU TMOJTYUCHHBIX U OCMBICJICHHBIX (baKTOB,
pa3BUBAIOTCS IOCIEJOBATEIIEHO OT OJHOTO YPOBHA K JAPYrOMY, BBIIONHAS (YHKINH OOBSICHEHHS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOECHUS U BO3MOXKHOCTEH MPAKTHUECKOrO NMPUMEHEHHS M TOIYyYEHUs U3y4daeMbIX
BEIIIECTB.

OcBoeHHe MPOTPAMMBI [0 XHMHH CHOCOOCTBYeT ()OPMHUPOBAHHIO TIPEACTABICHHS O XHUMHUYECKOH
COCTaBIIIOLIEH HAYYHOM KapTUHBI MHUPA B JIOTUKE €€ CUCTEMHOM MPUPO/BI, IIEHHOCTHOIO OTHOIIEHUS K HAYYHOMY
3HAHUIO U METOJaM IMO3HAaHUS B Hayke. l3ydyeHue XMMHUU NPOUCXOIUT C TPHUBICYEHUEM 3HAHUHM U3 paHee
M3yYeHHBIX y4eOHBIX mpeameToB: «OKpyxarouui Mup», «buonorus. 5—7 knaccen u «Puznka. 7 Kimacc.



IIpr w3ydeHNMM XWMHH TPOHUCXOAWT (OPMHPOBAHHE 3HAHWI OCHOB XHMHUYECKOW HAyKW Kak o00JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, PAKTUUECKON NEATETHHOCTH YEJIOBEKAa W KaK OJHOTO M3 KOMIOHEHTOB MHPOBOH
KyJIbTYpHl. 3a/aua y4eOHOTO MpeAMeTa COCTOMT B ()OPMUPOBAHMM CHCTEMBI XMMHUYECKHX 3HAHUH — Ba)KHEHIITHMX
(aKTOB, NOHATHIH, 3aKOHOB W TEOPETHYECKUX IIOJIOKEHUH, MOCTYIHBIX O0OOIIEHHH MHPOBO33PEHYECKOTO
XapakTepa, si3bIKa HayKW, B MPHOOIIEHNN K HAYYHBIM METOJaM ITO3HAHUS MPU W3YYCHHUH BEMIECTB M XUMHUYECKUX
peakuii, B (GOPMUPOBAHNN W PA3BUTHH MO3HABATENBHBIX YMEHHUH M WX NPUMEHEHUHU B y4eOHO-TTO3HABATEINEHON U
yueOHO-HMCCIIeI0BATENLCKOM  JIEITEIbHOCTH, OCBOCHMHM NpaBWiI 0e30MacHOro OOpalieHUs] C BELIECTBAMHU B
MOBCEIHEBHOM JKU3HU.

[Ipr m3ydeHNM XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWS Ba)KHOE 3HAUEHHE MPHOOpENN TaKue
LEJIH, KaK:

— (OpMHpPOBaHUE MHTEIJICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM00OOpa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSTETFHOMY TIPHHATHIO PEIICHHH, CIIOCOOHO aganTupoBaThes K OBICTPO MEHSIOIINMCS YCIOBHSAM JKU3HHU;

— HanpaBJeHHOCTh OOy4YEHWs Ha CHUCTEMAaTHYECKOe NpHOOIIeHHEe OOy4alomMXCsl K CaMOCTOSATENIbHOM
MO3HABATEJILHOM JIESATENbHOCTH, HAayYHBIM METOAaM IMO3HaHMS, (OPMHUPYIOIIMM MOTHBAIlMI0O W Pa3BHUTHE
CIIOCOOHOCTEN K XUMHUHU;

— ofecrnieyeHHe YCIOBHH, CIIOCOOCTBYIOIINX IPHOOPETCHUIO OOYYArOIIUMUCS OMBITa pPa3HOOOpa3zHOU
JACATCIbHOCTH, TIIO3HAHUA W CaMOIIO3HAaHUs, KIKYCBbBIX HABBIKOB (K.HIO‘-IeBI)IX KOMHCTCHHHﬁ), HUMCHOIIUX
YVHHBEpCaJbHOE 3HAYCHHE AJIS Pa3IMYHBIX BUIOB ACATEIEHOCTH;

— ¢opmupoBanue o0mmel (QpyHKIMOHAIFHOW M €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, B TOM YHCIIC yYMEHHH
OO0BICHATEL U OLICHUBATDH ABJICHUA OKPYXKArOMICTO MHpa, UCIIOJIb3YSA 3HAHWUA U OMNBIT, MOJYYCHHBIC IPU U3YUCHHUU
XUMUH, IPUMEHTH UX IIPU PELICHUH NPOo0JIeM B TOBCETHEBHOM KU3HU U TPYIOBOH JIEATSIBHOCTH;

— (opMupoBaHre y 0OydJarOIIHUXCS TYMAaHHCTHYCCKAX OTHOIICHUH, MOHUMAaHHUS LEHHOCTH XUMHYCCKHX
3HAHUH 11 BRIPAOOTKHU DKOJOTHUYECKH I[EJICCOO0Pa3HOTO MOBEACHHS B OBITY U TPYAOBOW NEATCIBHOCTH B IEIAX
COXPaHEHHUs CBOETO 3[J0POBbs U OKPYKAIOLIEH IPUPOJHON CPEIbI;

— pa3BHTHE MOTHBAIIMH K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M CaMOBOCIIHTAHHIO Ha OCHOBE
YCBOGHHSI OOIIEYETIOBEYCCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBEIOOpY TpOQHIS M HampaBICHHOCTH
JlanbHEHIero o0y4eHus.

OO1iee 4uCIO 4acoB, OTBEAEHHBIX Ul M3YYEHHs XMMHUHM Ha YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHus,
cocraBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 yaca B HeJlenio), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEP KAHUE OBYUYEHUS

8 KJIACC

IlepBoHaYaJbHBIC XMMHYECKHE OHATHSA

IIpenmer xumun. Poiabe XUMUM B J)KU3HU 4eloBeKa. XUMHs B CHCTEMe HayK. Tena u BemiectBa. Ousnueckue
CBOWCTBA BEILECTB. ArperaTHoe COCTOSIHHE BenlecTB. [IoHATHE 0 METOAAX MO3HAHUA B XUMHUH. YUCTHIE BEIECTBA U
cmecu. CrocoObl pasJieNieHns: cMecel.

ATOMBI M MOJNEKYyJbl. XUMHUYECKHE 3IeMEHTbl. CHMBOJIBI XUMHYIECKUX 3JEMEHTOB. IIpoCThie M CIOXXHBIC
BEIIECTBA. ATOMHO-MOJEKYISPHOE YUCHHUE.

Xumnueckast ¢opmyna. BaleHTHOCTH aTOMOB XHMHMYECKHMX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemiecTB. OTHOCUTENbHAsg aToMHast Macca. OTHOCHUTeNIbHAasT MOJIEKYJIsipHas Macca. MaccoBasi IOJIsi XUMHUYECKOTrO
3JIEMEHTA B COCHEHUH.

KomngectBo Bemectsa. Monb. MonsdpHas macca. B3anMocBsI3b KOIMUYECTBA, MAcChl U YHUCIA CTPYKTYPHBIX
e/IMHMII BelecTBa. Pacuérsl mo GopmynamM XMMHUUECKUX COCIMHEHUI.

OusnvecKkne W XUMHUYECKHE SBICHHSA. XHMHUYECKas Peakius W e NMPHU3HAKH. 3aKOH COXPAaHEHHS MacChl
BelecTB. XumMudeckue ypasHeHus. Kinaccupukanus XuMIIeCKUX peakui (COSIMHEHNS, Pa3JIOKEHNU, 3aMEICHUS,
obmMeHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMMHYECKOH IIOCYIOH, NMpaBmiIaMH padOTHl B J1aOOpaTopuu W NpHEMaMH OOpAICHHS C
Ja00paTOpPHBIM 000PYIOBaHUEM, H3YUYEHHE U ONUCaHHe (PU3NUECKUX CBOMCTB 00pa3[OB HEOPIraHUUECKHX BELIECTB,
HaOmonenue guznyeckux (IMIaBjleHUe BOCKA, TasHUE JIbJa, PACTHPAHUE caXxapa B CTYIIKE, KUIIEHHE U KOHICHCALUs
BOJB) U XUMHYECKUX (TOpPEHHE CBEYH, NPOKAIMBAHNWEC MEIHON NPOBOJOKH, B3aUMOJEIHCTBHE MeNla C KHCIIOTOH)
SBJICHUH, HAONIOZCHHWE M ONHCAaHWE INPU3HAKOB NPOTEKAHMS XUMHUYCCKUX peakiuil (pasioxkeHue caxapa,
B3aUMOJICIICTBHE CEpHOM KHCIOTHI C XJIOpHIOM Oapus, pasznoxeHue ruapokcuna menu (Il) mpu HarpeBanum,
B3aUMoO/ieiicTBHE Jkene3a ¢ pactBopoMm coin Mean (ll), m3ydeHue crocoOGOB paszieneHus cMecel: ¢ MOMOIIBIO
Mariura, (WIbTPOBaHNE, BBHITAPUBAHKE, TUCTIILIALNS, XpoMarorpadus, IPOBEACHHE OYMCTKH MTOBApEHHOH couH,
HaOJIOZIGHNe M OIMCAHUE pEe3YJbTaTOB IPOBEICHUS OIBITA, HWUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUs] Macchl,
co3/1aHie MoJIesIell MONEKYII (IIapOCTEPIKHEBBIX).

Baskneiilue npeacraBuTe M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopom — anmemeHT M mpoctoe BeuiecTBo. HaxoxaeHue
KUCIIOPOAa B MpHUpoje, (Gu3MYecKMe W XHMHUUYeCKHe cBoiicTBa (peakuuu ropenwusi). Oxcunbl. I[Ipumenenue
kuciopoaa. CriocoObl MOJydEeHUs] KHUCIOPOAa B JIA0OOPATOPHH W TIPOMBIIUIEHHOCTH. KpyroBopor kuciopona B
npupoje. O30H — amIoTpoITHast MOAM(PHUKALINS KHCIOPOIa.

TernoBoit 3ddexkT XUMHYECKOH peakiuuH, TEPMOXMMHUYECKHE YypaBHEHHsS, JK30- M OJHIOTEPMHUYECKHE
peakuuu. TomnmBo: yroab W MeTaH. 3arpsi3HEHHWE BO3/1yXa, YCWIEHHE NapHUKOBOTO 3((eKTa, paspylieHue
030HOBOTO CIIOS.

Bopopoj — anemeHT U npocToe BeliecTBo. HaxoxxaeHnue Bojoposa B Npupoje, GU3NIecKue U XUMHUYECKHE
CBONCTBa, MPUMEHEHHE, CTIOCOOBI oTydeHusI. KUCIOTHI U COH.

Momnspuslif 00bEM ra30oB. PacyéThl M0 XMMUYECKUM YpPaBHEHHUSIM.

®usnyeckue cBoicTBa BOAblL. Boma kak pactBopurenb. PactBopbl. HachlllleHHBIE M HEHaChbILICHHbBIE
pacTBOphl. PacTBOpHMOCTS BeliecTB B Bozie. MaccoBas OIS BELIECTBAa B PacTBOpE. XMMHUYECKHE CBOWCTBA BOMBI.
OcHoBanus. Pone pacTBOpoB B IpupoAe W B KHU3HHM uenoBeka. KpyroBopoT Boxabl B mIpupoje. 3arpsi3HEHHE
OpUPOAHBIX BoJ. OXpaHa U 0YHCTKA IPUPOIHBIX BOJ.

Knaccugukanus Heopranmdeckux coequHeHnil. Okcuapl. Kiaccuduxanms okcumoB: coijeobpa3syromniue
(ocHOBHBIE, KHCIOTHBIE, aMQOTepHbIe) W HecosieoOpasytomue. Homenknarypa okcunoB. Pusmueckue M
XHUMHYECKHE CBOWCTBA OKCUAO0B. [loydeHne okcuos.

OcHoBanus. Kiaccupukanust OCHOBaHW: IETOYM W HEPACTBOpUMBbIE OCHOBaHWs. HomeHKIaTypa
ocHOBaHUU. PU3NUECKUE U XUMUUECKUE CBOMCTBA OCHOBaHUMU. [lomyyeHne ocHOBaHUM.

Kucnorsl. Knaccudukanus kucnor. HomeHnknarypa kucinor. @uznyeckie ¥ XMMHUYECKHE CBOMCTBA KUCIIOT.
Psin aktuBnoctu MetamioB H. H. bekerosa. Ilonyuenue KUcor.

Comm. Homenknatypa coneid. @u3ndeckre 1 XUMAYeCKne CBOHCTBa coneil. [lomyduenune comeit.

I'eneTnueckas cBsI3b MEXKIy KJIACCAMU HEOPraHUYECKUX COEIUHEHUH.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONpEAETICHHE COAEP)KaHM KHCIOPOAa B BO3AyXe, MOIy4YeHHe, COOMpaHue, paclio3HaBaHUE U
M3ydeHHE CBOMCTB KHUCIOPO/Ia, HAOIIOIEHHE B3aNMO/ICHCTBHS BEIIECTB C KUCIOPOJIOM U YCIOBUS BOSHUKHOBEHHS U



MpeKpalmeHnss TopeHus (ToXxapa), O3HAaKOMJICHHE C OOpa3laMHi OKCHIOB W ONMCAaHHE WX CBOWCTB, MOJyYCHHE,
coOupaHme, paclo3HaBaHUE W U3y9EeHHE CBOMCTB BOAOPOAa (TOpeHwHe), B3aNMOACHCTBIE BOJOPOIa C OKCHIOM MeIn
(I1) (BO3MOXHO HCIONB30BAHIE BHICOMATEPHATOB), HAOIIONCHHE OOpa3lOB BELIECTB KONHYECTBOM | MOIb,
UccleI0BaHNe OCOOEHHOCTEH PacTBOPEHHs BEIIECTB C Pa3IMYHON PacTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C
OTIpeneIEHHON MacCcOBOW JOJe pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJABI C MeTalaMH (HATpHEM U
KaJplyeM) (BO3MOXKHO HCHIOJB30BaHHE BHICOMATEPHAJIOB), HCCIEAOBAHHE OOpPA3IIOB HEOPTaHHYECKHX BEIIECTB
Pa3IMYHBIX KJIacCOB, HAOJIONCHNE M3MEHEHUS! OKPACKU MHIMKATOPOB B PacTBOpax KHUCJIOT M IIEJ0oYeH, U3ydeHue
B3anMoieiicTBrs okcuaa meau (1) ¢ pacTBOpoM cepHOM KUCIIOTHI, KUCIOT ¢ METAJIAMH, PEaKIui HeHTpaIn3aIium,
MOJIyYeHNE HEPAaCTBOPHMBIX OCHOBAaHHH, BBITECHEHHE OJHOTO MeTalla APYTUM W3 pPacTBOpa COJH, pEIICHHE
9KCIIEPUMEHTANBHBIX 33124 M0 TeMe «BakHelIIne Kacchl HEOPraHUUEeCKUX COCTUHEHUI.

Ilepuopnuecknii 3akon n Ilepmoamueckasi cucremMa xumu4yeckux 3iaemeHtoB /I, M. Mengeneesa.
Ctpoenue aToM0OB. XuUMHYecKas cBf3b. OKHCIUTEIHHO-BOCCTAHOBUTEIbHbIE PeaKIUH

IlepBblc MOMBITKH KIACCU(PHUKAIIMKA XUMHUYCCKUX DSJIEMEHTOB. [IOHSATHE O Trpymmax CXOJHBIX JJICMCHTOB
(mweno4HbIe M IIENOYHO3EMEJbHBIE METaUIbl, TaJlOreHbl, WHEPTHBIE Ta3bl). ODJIEMEHTHI, KOTOpblE 00pa3yroT
aM(pOTepHBIC OKCHIBI ¥ THIPOKCH/IBL.

Ilepuonuueckuii 3akoH. Ilepumonmueckass cucreMa xumuueckux »saemeHtoB JI. WM. Menneneesa.
Kopotkonepuoanas u anuHHOMEpHoaHas (opmbr [lepuoandeckoil cucteMbl Xumudeckux ayemeHtoB JI. U.
Menneneesa. Ilepuonsl u rpymmbl. OU3NYECKUH CMBICH TOPSIKOBOTO HOMEpPa, HOMEPOB IIEPHONA W TPYIIIHI
JJIeMEHTA.

Crpoenne atomoB. CocrtaB aTOMHBIX siiep. M3otonbl. DnektpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK
aToMoB NepBeIX 20 xuMuueckux sieMeHToB llepmoamueckoit cuctemsl J[. M. MeHneneeBa. XapakTepHCTHKA
XUMHUYECKOI0 3JIEMEHTA 10 ero nojioxkeHuto B [lepuoanueckoit cucreme 1. . Menaeneesa.

3aKOHOMEPHOCTH  H3MEHEHHS paJuyca aTOMOB  XHUMHMYECKHMX  JJIEMEHTOB, METAJUIMYECKUX U
HEMETaJINUYeCKUX CBOWCTB 110 TPyIIIaM U EpHOIaM.

3nayenne [lepmommdeckoro 3akoHa M Ilepmoguueckoil CHCTEMBl XMMHUYECKHX JIIEMEHTOB UL Pa3BUTHS
Hayku U npaktuku. Jl. . MenneneeB — yuy€HbIN U IrpakIaHUH.

Xumnueckas cBsA3b. KoBasieHTHas (HOJsIpHAs M HEMOJISAPHAs) CBSI3b. DIEKTPOOTPHIATEIEHOCTE XUMUYECKHUX
aneMeHTOB. MloHHas CBs3b.

Crenenp  okucneHus.  OKHCIUTEIHHO--BOCCTAHOBUTENFHBIE — peakiuu. lIpomecchl  OKHCICHHS U
BOoccTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHne 00pa3loB BEUIECCTB METAJUIOB W HEMETAIUIOB, B3aMMOICHCTBIE THAPOKCHIA IIMHKA C PACTBOPAMHU
KACJIOT W IIENOYel, IMPOBEJCHHE OIBITOB, WITIOCTPUPYIOMUX MPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuit (ropeHue, peakiuy pa3ioKeHNs, COSTUHEHUS).

Mesicnpeomemnmnuie ceasu

Peanm3anuss MeXIpeIMETHBIX CBS3€d IpH W3YYEeHHWH XWMHA B 8 Kilacce OCYIIECTBISETCS depe3
HCIIONIb30BaHNE KaK OOIIMX eCTECTBEHHO--HAYYHBIX MOHATHH, TaK W TMOHITUH, SBISIOMINXCA CHCTEMHBIMH IS
OTJENBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKIIA.

OO0mme ecTecTBEHHO--HAyYHBIC TOHATHS: HAayYHBIA (DaKT, TUNOTE3a, TEOpHUsS, 3aKOH, aHANM3, CHHTE3,
KiaccuuKalys, NepuoMIHOCTh, HAOI0ICHUE, IKCIIEPUMEHT, MOJICIIMPOBaHUE, H3MEPEHHE, MOJIIb, SIBIICHHE.

®Ou3nKa: MaTepus, aToM, NEKTPOH, IPOTOH, HEHTPOH, HOH, HYKJIH, H30TOIBI, pPAANOAKTUBHOCTb, MOJIEKYIIA,
JNEKTPUYECKUI 3aps]], BEIIECTBO, TeNO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, ra3, (U3WYEeCKHE BEITHUHIHEI,
SAMHUIIBI H3MEPEHHS, KOCMOC, TUIAHETHI, 3BE31161, COIHIIE.

Buosnorust: poTocuntes, npixanue, buocdepa.

leorpadus: armocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE IOPOJBI, MOJE3HBIE HCKOMAeMble, TOIUIMBO,
BOJIHBIE PECYPCBI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKuus

Ilepuonuueckuii 3axoH. Ilepuoanyeckas cucremMa xumuyeckux sinementoB . M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNH CBOIMCTB XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPHOIOB, KaNUs, KaJIbIIHs
U MX COEIMHEHUH B COOTBETCTBHH C ITOJIOKEHHEM 3JIEMEHTOB B [leproinaeckoil cucteMe M CTpOSHHEM HX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUYECKON CBSI3U. THIBI KPUCTAIUIMUECKUX PEILETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT THUIA KPUCTAIUTNICCKON PEMIETKH U BHIA XUMHYCCKOW CBSI3H.



Knaccudpukanmss u HOMEHKIAaTypa HEOPraHWYECKHMX BEIIECTB. XHMHUYCCKHE CBOWCTBA BEIECTB,
OTHOCSIIMXCS K pPAa3IMYHBIM KJIaccaM HEOPraHWYECKHX COCIWHCHUH, TEHETHYecKasl CBA3b HEOPTaHMYECKUX
BEIIIECTB.

Knaccudukanus XMMHUYECKUX peaklMid MO pPa3IM4YHbIM NMpH3HaKaM (M0 YHCIY M COCTaBy y4YacTBYIOIIMX B
pEaKIiK BEIIECTB, MO TETIOBOMY 3(GQEKTy, M0 M3MEHEHHUIO CTCTIEHEH OKHCICHUS XUMHYECKUX DJIEMEHTOB, II0
00paTHMOCTH, 10 YYaCTHIO KaTaln3aTopa). DK30- U SHAOTEPMHUUECKHE PEAKINH, TEPMOXUMHIECKUE YPABHECHHUS.

[lonsiTve 0 ckopocTH XuMmH4eckoi peakiuu. IloHsiTHe 00 OOpaTUMBIX M HEOOPATUMBIX XHUMHYECKHX
peakusix. [IoHATHE O TOMOTCHHBIX M TETEPOTEHHBIX peaknusx. [loHatue o katammse. IIoHATHE O XMMHYECKOM
paBHOBecHH. PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEaKINH 1 TTOJI0KECHHUE XHMHUUECKOTO PABHOBECHS.

OKHCIIMTENFHO-BOCCTAHOBUTEIILHBIE PEAKIMH, SJIEKTPOHHBIN OajlaHC OKUCIHMTENLHO-BOCCTAHOBUTEIBLHON
peakiuu. CocTaBleHHE YpPaBHEHHH OKUCIUTEIbHO--BOCCTAHOBHUTEIBHBIX pPEAaKLUIl C HCHOJIb30BAaHUEM MeEToJ]a
3JIEKTPOHHOTO OanaHca.

Teopus 2NIEKTPOIUTHUECKOW AMCCOLMAIMU. ONEKTPOJIUTBI U  HEIJIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHHU3M AUCCOLUALIMY BEIIECTB C PA3IMYHBIMU BUJAMM XUMHUYecKol cBs3U. CTeneHs nucconuanuu. CUIbHbIE U
CITa0bIe SIEKTPOITHTHL.

Peakimn noHHOTO OOMEHa. YCJIOBHS NMPOTEKAHUS PEaKIWi HOHHOTO OOMEHA, MOJHBIE M COKpPAIIEHHBIC
WOHHBIE YypaBHEHMs peakuuid. CBOWMCTBa KHCIOT, OCHOBaHMI W CoOJed B CBeTe NPENCTAaBICHUH 00
3NEKTPOIUTHYECKOH nuccornmanun. KadecTBeHHble peaknuy Ha HOHBI. [IoHsATHE O THApOIN3E COTeH.

Xumuueckuit IKCnepuMeHm:

O3HAKOMJIGHHE C MOJEISIMHM KPHUCTAIMYECKHX PEIETOK HEOPraHWYeCKHX BEIIECTB — METaUIOB U
HeMmeTalwioB (Tpadura M anmMmasa), CIOKHBIX BELICCTB (XJIOpHIa HATPHs), UCCICAOBAHHE 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON pEeaKIUH OT BO3JICHCTBHSA PA3IMYHBIX (PAKTOPOB, HCCIEIOBAHHE AIICKTPOIPOBOJHOCTH PACTBOPOB
BEIIIECTB, IpoIlecca TUCCOIMALMN KUCIOT, IIenoded U coiel (BO3MOXHO HCIHOJBb30BAHHE BUIEO MAaTEpUAJIOB),
MPOBEJICHUE OIBITOB, MUTIOCTPUPYIOIIUX NMPHU3HAKU MPOTEKaHHUs PeakiMii HOHHOrO oOMeHa (0Opa3oBaHMe Ocajka,
BBIJICTICHUE Ta3a, 00pa3oBaHNE BOJBI), ONBITOB, WITIOCTPUPYIOUINX MPUMEPHI OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii (ropeHue, peaknuu pas3lIoKECHUs, COSIUHEHUs), PaclloO3HaBaHWE HEOPTraHWYECKUX BELIECTB C IOMOILIBIO
KAa4YCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI, pCHICHUEC DKCIICPUMCHTAJIBHBIX 3aa4.

HemeTtannsl 1 UX coeANHEHUS

OOmas xapakTepucTHKa rajgoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHbIC CTEICHU OKHCICHHS.
Crpoenne U (u3nyeckre CBOMCTBA MPOCTHIX BELIECTB — TAJIOTEHOB. XHMMHUUYECKHE CBOMCTBA Ha NpHMeEpE XJopa
(B3amMoOzeHCTBHE C MeTaUlaMH, HeMeTallaMH, Inenodamu). XmnopoBojopor. CoiisHas KHCIOTa, XHUMHYECKHE
CBOICTBa, NOJNydYeHHE, NMpuUMeHeHue. JleficTBue XJjopa M XJIOpPOBOJOPOAA Ha OPraHU3M deJoBeKa. Baxkueimue
XJIOPHBI M MX HAXOXK/ICHHUE B IPUPOJIE.

O6mas xapaktepuctka 3yeMeHToB VIA-rpymnmbel. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbBIE CTETICHH
okucieHns. CrpoeHne ¥ (DU3MUECKHE CBOWCTBA NPOCTHIX BEMIECTB — KHCIOPOAAa M Cephbl. AJUIOTPOIHBIC
MOJIM(UKAINK KUCIOpPOAa W Cepbl. XHMMHYECKHE CBOWCTBa cepbl. CepoBOAOpON, CTpOeHHE, (U3NYEcCKHe H
XUMHUYECKHE CBOMCTBA. OKCI/II[I)I CEPhI KaK MPEACTABUTEIN KUCJIOTHBIX OKCHUIOB. CepHaﬂ KHUCJoTa, (I)I/I3I/I‘-ICCKI/IC u
XMMHUYECKHE CBOWCTBa (OOIIME Kak MPEICTaBUTENs Kiacca KHCIOT M crelupuueckre). XUMHUYECKUE PEaKIHy,
JIeXalue B OCHOBE MPOMBIIIICHHOTO CHOC00a IMOJTydeHus! cepHoil kucnoTsl. IIpuMmenenne cepHoit kucinotsl. Comnu
CEpHOW KHCIIOTHI, Ka4eCTBEHHasl peaknus Ha cyiabdar-noH. HaxoxaeHue cepbl M e€ COeIMHEHUH B TNPHPOJIE.
XUMHUECKOE 3arpsA3HEHHE OKPYXKAIOMIEeH Cpeasl COeIMHEHUAMH Cepbl (KUCIOTHBIE HOXKIH, 3arps3HEHHE BO31yXa U
BOJIOEMOB), CITOCOOBI €T0 TIPEIOTBPAILCHHS.

OOmas xapakrepucTuka 371eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTEIIEHU
okHcieHHs. A30T, pacnpocTpaHeHHe B TpHpoze, (U3MYecKhe M XHMH4YecKue cBoiictBa. Kpyroopor azora B
npupoje. AMMHAK, ero (PU3MUECKHe M XMMHYECKHE CBOMCTBa, MoiydeHHe M npuMeHeHue. CoJlM aMMOHUS, WX
(u3nyecKkre U XUMHYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHast peakiys Ha HOHBI aMMOHMS. A30THasl KHCIIOTa,
e€ momydeHwe, (U3MYECKHE M XUMHYECKHE CBoWcTBa (0oOm[pe Kak TMPeACTaBHTENs Kiacca KHCIOT U
cnennupudeckre). Vicnoiap3oBaHNe HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJIBHBIX yI00peHU. XUMIYECKOe
3arpsi3HEHHE OKpYXKaloIIeH cpelbl COCOUHEHHMSMH a30Ta (KHUCIIOTHBIE NOX[IH, 3arps3HEHHE BO3JyXa, MOYBBI U
BonoéMoB). Docdop, amroTpomnHble Moauduraruu docdopa, (GUNIECKHE W XUMHUYECKHe CBOWcTBA. OKCHI
dbocdopa (V) u pochopnas kucioTa, puznveckrue 1 XUMAIECKUE CBOICTBA, monydeHue. Vcnons3oBanue ¢hocdaTo
B KaueCTBE MUHEPAIBbHBIX YI00OpEHHH.

OOmas xapakTepucTHka 35eMeHToB |V A-rpymnmbsl. OcoOEHHOCTH CTPOEHUsI aTOMOB, XapaKTepHbIE CTEIEHU
OKHCIICHHUA. YTJIEPOJ, aJUIOTPOIHBIE MOAW(HUKAINH, PACIpPOCTpPaHCHHWE B MPUPOAC, (QHU3MUECKHE U XHUMHUIECCKHE
cBoiicTBa. Axcopbmmsa. Kpyrosopor yriepona B mpupone. OKCHABI yriepona, WX (U3WYecKne M XUMHYECKHE



CBOWCTBa, JIEHiCTBHE Ha JKUBBIC OPTAHW3MBIL, MOJyYCHNE M MPUMEHEHHE. DKOJIOTHIECKHUE MPOOIeMBI, CBSI3aHHBIE C
okcuaoM yrieponaa (1V), runoresa rmob6aabHOTO TMOTEIUICHNS KIMMAaTa, MapHUKOBBIA 3P deKT. YTonpHass KUCIoTa U
e€ comu, ux (uU3MYECKHE U XUMHYCCKHE CBOWCTBA, IMOJIydeHHE U mNpHMeHeHHe. KadecTBeHHas peakius Ha
KapOOHAT-HOHBI. Mcronb30BaHNEe KApOOHATOB B OBITY, MEIUIIUHE, TIPOMBINUICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHauanbHBIE TOHATHS 00 OPraHMYECKUX BEMIECTBAaX KaK O COCOMHEHUSAX yriepona (MeTaH, STaH,
STHIICH, AaleTHICH, AITAHOJ, TJIHIEPWH, YKCyCHas KHCIOTa). [IpuponHBIE MCTOYHHUKH YTIIEBOIOPOIOB (yrOib,
MPUPOHBIHA ra3, He)Th), TPOIYKTHI HX TepepabOoTKU (OCH3MH), UX POJb B OBITY W MpPOMEBINUICHHOCTH. [ToHATHE O
OHMOJIOTHYECKH BaYKHBIX BEIISCTBAX: XXHpaX, OelKkax, YIiIeBoJax — M UX POIH B XKU3HH 4YelIOBeka. MarepuanabHOE
€IMHCTBO OPraHMYECKUX U HEOPraHUUECKUX COSANHEHUH.

Kpewmuuii, ero gu3uueckue ¥ XUMHUUYECKUE CBOMCTBA, MojydeHUe W npuMeHeHne. COeMHEHUS KPEMHUS B
npupoze. O6mue npencraieHus 06 okcuae kpemuus (1V) u kpemuueBoi kucinote. CHITUKATHI, HX UCTIOJIE30BAHNE
B OBITy, B TIPOMBINUICHHOCTH. BaKHEWIHMe CTpOWTEIbHBIE MaTepHalbl: KepaMuKa, CTEKJIO, LEMEHT, OETOH,
xkene300eToH. [IpobiemMbl 0€30I1aCHOTO UCTIONB30BaHUs CTPOUTEIBHBIX MATCPHATIOB B IIOBCCIHEBHOM JKU3HU.

Xumuueckuii Ikcnepumenm:

M3ydeHne O00pasllOB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISHON KHCIOTHI, NPOBEACHHE KadeCTBEHHBIX
peaknuii Ha XJIOPUA-MOHBI M HAONOJCHWE IPHU3HAKOB WX MPOTEKAHWUS, OIBITHL, OTpakalomme (Qu3muecKue M
XUMHUYECKHE CBOMCTBA TaJIOTEHOB M X COCTUHEHHH (BO3ZMOKHO MCIIOJIb30BAHUE BUIEOMATEPUAIIOB), O3HAKOMIICHHE
¢ obOpa3mamMu XJIOPHUIOB (TAJIOTEHHUIIOB), O3HAKOMJICHHE C OOpa3maMu cepbl W e€ COeNWHCHHAMH (BO3MOXKHO
WCIIONIE30BAaHUE  BUACOMATEPHUANOB), HAONIONCHHWE TIpolecca OOYrMUBaHHA — caxapa IOA  JeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHON KHUCJIOTHI, H3yYe€HHE XHMHUYECKHX CBOWCTB pa30aBIeHHOW CEpPHOW KHCIOTHI,
MPOBEICHUE KAUYCeCTBCHHOM peakiuy Ha Cyib(aT-HOH U HAONIOJCHHE MPHU3HAKa ¢ MPOTEKaHUs, O3HAKOMIICHHE C
(m3nyeckuMU CBOMCTBaMH a30Ta, (ocopa m MX coeAWHEHHMH (BO3MOXKHO HCIIONB30BAaHHE BUACOMATEPHUANIOB),
o0Opa3iaMu a30THBIX M (OCPOPHBIX YHAOOpPCHHM, MOTydYeHHE, COOMpaHUe, PACIO3HABAaHUEC W HM3YUYCHHUC CBOWCTB
aMMHaKa, MPOBEACHHUEC KA4YEeCTBCHHBIX pEakiMii Ha HMOH aMMOHHsA U (ocdarT-WOH M H3yUYCHHE MPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCIHCTBHE KOHIICHTPHUPOBAHHON a30THOW KHCIOTHI C MeIbi0 (BO3MOXKHO HCIIONB30BaHUE
BHCOMATEPHAJIOB), H3YUCHHE MOJIENICH KPUCTAIUIMICCKIX PEMIETOK anMasa, rpadura, GpyuiepeHa, O3HaAKOMIICHHE C
MPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTA3a, MOJIyUYCHHE,
cobupaHue, pacrmo3HaBaHHWE W U3YyYCHHE CBOMCTB YIJICKUCIIOTO ra3a, IPOBEICHHE KAauCCTBEHHBIX pEaKIUi Ha
KapOOHAT M CHJIMKAT-WOHBI M W3YYCHHE MPHU3HAKOB WX IMPOTEKaHWS, O3HAKOMIJICHHE C TPOIYKIWEH CHIMKAaTHOW
MIPOMBIIIIJIEHHOCTH, PEIICHNE YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeire HeMeTalsIbl U KX COSTUHEHUS .

MeTanabl 1 UX COeIMHEHH S

OOmas XapakTepuCTHKa XUMHYECKHX JJIEMEHTOB — METAIUIOB Ha OCHOBAaHMHM WX IIOJNIOKCHHS B
Ilepuonuueckoii cucreMe xumuueckux snemeHToB J[. M. MenneneeBa u crpoenust aromoB. CTpoe€HUE METaJIOB.
Mertannuueckasi CBsi3b W MeTAJUIMUECKas KPUCTATMYECKasl PemeéTKa. DJIEKTPOXUMUYECKUH Pl HAMpsKEHUH
MeTauioB. OuU3MUecKie U XUMHYECKHE CBOHCTBAa MerautoB. OOmme crocoObl moiydeHus MetamwioB. [loHsATHE O
KOPPO3HH METaJUIOB, OCHOBHBIE CIOCOOBI 3aIMUTHl UX OT Koppo3uu. CruiaBwl (CTajb, YyTyH, AFOPATIOMHAHUA,
OpoH3a) U UX MPUMEHEHHE B OBITY ¥ MPOMBIIIIIEHHOCTH.

[[lenounbie MeTambl: ojoxkenue B [lepuonuueckoii cucteme xumudeckux saemenToB JI. M. Menpeneena,
CTPOCHHE WX aTOMOB, HaXOXIeHue B mpupoae. Pusndeckne W XUMHUYECKHE CBOWCTBa (Ha IpUMepe HATpUS U
kanust). OKCHUIbI ¥ THAPOKCHUIBI HATPUS U Kanus. [IpuMeHeHre MeT0YHbIX METAJUIOB U MX COeIMHEHUH.

[llenoyHo3eMenbHBIE METANIBI MarHUi W Kalpluii: nosioxkeHue B [lepuoamdeckoil cucreMe XUMHUYECKUX
anemeHToB [[. U. MeHngaeneeBa, cTpoeHHE HMX aTOMOB, HaXOXXIEHUE B mpupoje. PU3NYECKUE U XUMHUUYECKHE
CBOWCTBa MarHus W KambIus. BaxkHelmune coequHEeHUs KambIus (OKCHI, THAPOKCHA, coin). JKECTKOCTH BOIBI U
Croco0BI €€ yCTpaHeHus!.

AmomuHuit: nonoxenue B [lepuoguueckoit cucteme xumuueckux anneMmentoB 1. V. MenneneeBa, ctpoeHue
aToMa, HaXOXJAeHue B npupoje. Ousndeckre u XUMUYECKUE CBOWCTBA AMIOMHUHUSA. AMGOTEpHBIC CBONCTBAa OKCHIA
Y THJIPOKCHIA ATFOMHUHHS.

Kenezo: nonoxenue B Ilepuonnyeckoit cucreme xumuueckux anemeHTtoB Jl. M. MenpgeneeBa, ctpoeHue
aToMa, HaxokJeHue B mpupoje. Pu3nyeckrue U XUMHUYeckue cBoilcTBa xkene3a. OKCUABI, THAPOKCHIBI U COJH
xenesa (I1) u xxenesa (111), ux cocras, cBONCTBa ¥ MOJTyYeHHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMd METAaJUIOB U CIUIABOB, MX (PU3MYCCKUMHU CBOMCTBAMU, M3yYCHHE PE3yJIbTATOB
KOPpPO3HH METAJUIOB (BO3MOXKHO HCIOJB30BaHUEC BHJICOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA
KaJbIXs U HATPUS C BOJOH (BO3MOXKHO HCITOJB30BaHNE BUAECOMATEPHAIOB), HCCIEIOBAaHUE CBOHCTB JKECTKON BOJIBL,
Mpolecca TOPEeHHs Kenne3a B KUCIOopone (BO3MOXHO HCIIONIb30BAHUE BUICOMATEPHANIOB), IPU3HAKOB MPOTEKAHUS



KaueCTBEHHBIX pEaKIUi HAa MOHBI: MarHus, KajbLus, alOMUHMA, nuHKa, xenesa (I1) u xemesa (1), mequ (1),
HaOJIOIeHNEe W ONHMCAaHWE IIPOIECCOB OKPAIIMBAHUS IUIAMEHH WOHAMH HATPHS, Kalusd M Kb (BO3MOXKHO
UCIIOJIb30BAaHUE BHJCOMATEPHAJIOB), HCCIIE0BaHUE aM(OTEPHBIX CBOMCTB TMIPOKCHIA IIOMHHHUS U THIPOKCHIA
IIMHKa, PeLIeHUE IKCIIEPUMEHTAIbHBIX 33J1a4 10 TeMe «BaskHelIne MeTasIbl ¥ X COCJUHEHHUS.

XumMus 1 OKpy:Kaoas cpeaa

BemectBa M MaTtepuanbl B ITOBCEJHEBHOM JKM3HH dYelloOBeKa. be3omacHOe HCIOJIh30BaHUE BEUIECTB U
XMMHUYECKHX peaklui B ObITy. [lepBast moMomh pu XMMHUYECKUX 0)KOTaxX M OTPABJICHHSX.

XuMmudeckoe 3arpsi3sHeHNE OKpYysKaromie cpepl (TpeebHas JomycTUMas KOHIICHTPANHS BEIIECTB, Aajee —
[IAK). Pons XuMuH B pelIeHUH SKOJIOTHYECKUX TIPOOIeM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3IoB MaTepHAIOB (CTEKIIO, CIUIaBbl METAJUIOB, TOJMMEPHBIE MATEPHUAIIBI).

Mesicnpeomemnmnuie ceasu

Peanmzanusi MeXIIpEAMETHBIX CBs3edl NpM M3YYeHMHM XHMHM B 9 Kiacce OCYIIECTBISIETCS dYepes
UCIIOJIb30BAaHUE KaK OOLIMX €CTeCTBEHHO-HAy4YHBIX MOHATHH, TaK W TOHATHUH, SBISIOIINXCS CHUCTEMHBIMU IS
OTJIENBHBIX MTPEIMETOB €CTECTBCHHO--HAYIHOTO ITUKIIA.

OO0mume ecTeCTBCHHO-HAy4YHBIE ITOHATHS: HAy4YHBIH (DakT, THIIOTE3a, 3aKOH, TEOPHS, AaHAINW3, CHHTES,
Ki1accuuKanms, MepuoJMYHOCTb, HAONIOJCHUE, DKCIICPUMEHT, MOJACIMPOBAHUE, M3MEPEHHUE, MOJENb, SBICHUE,
MapHUKOBHIH 3(h(HeKT, TEXHOIOTHS, MAaTCPHAIIBL.

Om3mKa: MaTepus, aTOM, DIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIIAA, U30TOTIBI, paIHOaKTHBHOCTE, MOJICKYJI,
ANIEKTPUYECKUH 3apsijl, MPOBOAHHUKH, MOJYIPOBOJHHUKH, AWUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHHE BEILleCTBa, I'a3, pacTBOP, paCTBOPHUMOCTb, KPUCTAIUIMYECKas! PEeHIETKA, CIUIaBbl, (hHU3HMYECKUE
BEJIMYMHEI, SAUHUIIBI I3MEPEHHS, KOCMUYECKOE IMPOCTPAHCTBO, IUTAHETHI, 383161, COHIIE.

buonorus: dorocunres, npixaHue, Ouocdepa, sKocucTeMa, MHHEpaIbHbIE YJOOPEHUS, MHKPOIJIEMEHTHI,
MAaKpO3JICMCHTHI, MUTATCIIbHBIC BEIIECTBA.

Teorpadust: atmocdepa, rumpocdepa, MHHEpPANbl, TOPHBIE HOPOIBI, IMOJE3HBIC HCKOMAaeMbIe, TOILTHUBO,
BOJIHBIC PECYPCHI.



INIAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSI TIPOTPAMMBI IO XHWMHWH HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInqHOCTHBIE pPE3yIbTaThl OCBOEHMS IPOTPaMMBl OCHOBHOTO 0O0mIEro oOpa3oBaHHS AOCTUTAIOTCA B XOAE
00y4eHNs XMMHH B €AWHCTBE Yy4eOHOH M BOCIHTATENHHON NEATEIBHOCTH B COOTBETCTBHM C TPaJUIMOHHBIMU
POCCHHCKMMH COLMOKYJIbTYPHBIMU M JTyXOBHO-HPaBCTBEHHBIMHU [IEHHOCTSIMU, NPUHATHIMU B OOLIECTBE HpaBHIaMHU
M HOpPMaMH TOBEACHHSI M CIOCOOCTBYIOT IIpOIlEcCaM CaMOINO3HAHWSA, CaMOpas3BUTHS M COLMAIN3ANU
00yJaroImuxcsi.

JIn4HOCTHBIE PE3YJIBTATHl OTPAKAIOT TOTOBHOCTh O0YUYAIOIIUXCS PYKOBOJICTBOBATHCSI CUCTEMO MO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALMI U PacUIMPEHUE OIBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YaCTHU:

1) naTpHOTHYECKOr0 BOCIMTAHMS

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJNbTYpHOMY, UCTOPUYECKOMY U HAy4YHOMY HACIEIUIO,
MOHMMAaHHMS 3HAYEeHUs] XUMUYECKOH HayKH B KM3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAAETh JOCTOBEPHOM
uH(popManuel o MepeoBhIX JOCTHKECHUSIX U OTKPBITHAX MHPOBON M OTCUECTBEHHON XMMHM, 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHUAX 00 ycTpoiicTBe Mupa 1 00IIecTBa;

2) rpa)IaHCKOro BOCIUTAHUS

NPE/CTABICHUS. O COIMAIBHBIX HOPMaxX M TIPaBHIAX MEXJIMYHOCTHBIX OTHOIICHWH B KOJJICKTHUBE,
KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, y4eOHO-HMCCIIeOBATENbCKOM, TBOPYECKOH U
JpYrUX BHAAX MAEATEIBHOCTH, TOTOBHOCTH K pa3HOOOpPa3HONH COBMECTHOM JESTENLHOCTH IPH BBHIIOJIHEHUU
y4eOHbIX, MTO3HABATENbHBIX 3aJlad, BBIIOJIHEHHH XMMHYECKHUX HKCIEPHMEHTOB, CO3JaHUU YYeOHBIX INPOEKTOB,
CTpEeMJICHUSI K B3aMMOIIOHMMAHMIO M B3aWMOIIOMOIIM B IIPOIEcCe 3TOW YUeOHOH IeATeNbHOCTH, TOTOBHOCTH
OILIGHUBATh CBOE MOBEJICHUE U IOCTYIKH CBOMX TOBAapHIIEH C MO3UIIMH HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM
0CO3HaHMSA MOCIEICTBUN OCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHHUS

MHPOBO33PEHUECKHE TIPEICTABICHUS O BEHNIECTBE M XHMHYECKOM pPEaKIUH, COOTBETCTBYIOIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJIIIOIIME OCHOBY JUIS MOHMMAaHHs CYIIHOCTH HAayYHON KapTHHBI
MUpA, NPEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJBI, B3AUMOCBA3SIX YEJIOBEKa C IMPUPOIHON
Cpezoi, 0 PO XUMHH B NTO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHBIE MOTHBBI, HAllpaBJICHHbIC Ha IOJyYeHHE HOBBIX 3HAHMM MO XUMHH, HEOOXOAMMBIE JUIS
00BsICHEHHS HaOJII0JaeMbIX TIPOLIECCOB U SIBJICHHUH, TIO3HABATEIHHOH, HH(OPMAIIMOHHON 1 YNTATEIbCKON KYIbTYPHI,
B TOM YHCIIC HABBIKOB CAMOCTOSITEIbHON pabOThl C y4EOHBIMH TEKCTaMH, CIIPABOYHOI JIMTEPaTypoH, JOCTYITHBIMH
TEXHUYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

HHTEpeC K O0Y4YEeHUIO M MO3HAHUIO, JIF0003HATENFHOCT, TOTOBHOCTh M CIIOCOOHOCTh K CaMO0OOpa30BaHUIo,
MPOEKTHOM 1 HMCCIIeI0BATENBCKOM NEesITeIHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBJICHHOCTH M yPOBHS 0Oy4YeHHUs B
nanbHEHIIEeM;

4) ¢popMupoBaHHUs KYJbTYPHI 310POBbS:

OCO3HaHME LIEHHOCTH JKM3HM, OTBETCTBEHHOTO OTHOLICHHMS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3I0POBBII
00pa3 )KM3HH, OCO3HAHWE TOCIIEICTBUI M HETIPUATHE BPEIHBIX IPHUBBIUEK (YIIOTPEOJICHHS aJIKOTOJISI, HAPKOTHKOB,
KypeHUsI), HEOOXOAUMOCTH COOJIIOCHUS MPAaBUI OC30MACHOCTH MPH OOpalCHUHA ¢ XMMHYECKAMH BEIIECTBAMHU B
OBITY U pealbHOH KU3HU;

5) TpynoBoro BocnuTanusi:

MHTEpeC K IPAKTUUECKOMY M3YUCHHIO NpodeccHii W TpyAa pasIMuHOTO poja, YBaKeHHE K Tpyay H
pe3yabpTaTaM TPYZOBON MEATEIBHOCTH, B TOM YHCIE HAa OCHOBE NMPHUMEHEHHS NPEIMETHHIX 3HAHHUN 0 XHMHH,
OCO3HaHHBIH BBIOOD MHIMBHIAYAIHHOH TPACKTOPUH IIPOJIOKEHUSI 00pa30BaHus ¢ yU4ETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMMH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCremHOH Mpo(eccHOHaBHOM e TeNbHOCTH
1 pa3BUTH HEOOXOANMBIX YMEHHUH, TOTOBHOCTD aallTHPOBATHCS B MPO(ECCHOHAIBHON CPeae;

6) 9K0JOrNYeCKOro BOCIUTAHMSI:

9KOJIOTMYECKH IieJiecoo0pa3Hoe OTHOLIEHWE K NPHUpOJE Kak HCTOYHHMKY J>KM3HM Ha 3emie, OCHOBe €
CYyIIIECTBOBAHNS, MIOHIMaHUE LIEHHOCTH 30POBOTO M Oe30macHOro obpasa XKU3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (PM3NYECKOMY U MCHXHUYECKOMY 3[J0POBBIO, OCO3HAHHE IEHHOCTH COOJIIOAECHHUS NMpaBuiI 0€301macHOro
TIOBE/ICHHS TIPH PabOTe C BEIIECTBAMH, & TAKXKE B CUTYallUsIX, YTPOKAIOIINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH NMPHUMEHSATh 3HAHUS, IOJlydaeMble NPH M3YYEHHHM XMMUH, JUIS PELIeHUs 3a]lad, CBSI3aHHBIX C
OKPYXArOIIe MPUPOJTHON CpPeloH, JJIsl TMOBBIMICHUST YPOBHS JKOJOTHUECKOH KyJIbTYpbl, OCO3HAHUS TII0O0ATHLHOTO



XapakTepa 3KOJIOTHYECKHX IPOOJIEM M IIyTeH WX pEHICHHsS MOCPEACTBOM METOAOB XHMHUH, SKOJIOTHYECKOTO
MBIIIICHHS, YMEHHUS PYKOBOJICTBOBATHCS] M B [IO3HABATEILHOM, KOMMYHUKATUBHOM M CONMANIBHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pPe3yJbTaTOB BBLACIAIOT 3HAYMMBbIE IS (DOPMHPOBAHHS MHPOBO33PEHHMS
oOIeHayYHbIe TOHATHS (3aKOH, TEOpWs, NPUHINII, THIIOTe3a, (PakT, cucTeMa, IpPOIecC, IKCIIEPUMEHT U APYToe.),
KOTOpBIC HCIIONB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUEOHBIX NMpEIMETax M MO3BOJSIOT Ha OCHOBE 3HAHWH M3 3THX
npeaMeToB (GOpMHUPOBAThH IMPEACTABICHHWE O IEJIOCTHOW HAaydyHOM KapTHHE MHUpa, M YHHUBEpCalbHbIE y4deOHbIC
JeWicTBusa  (IO3HAaBaTENbHBIE, KOMMYHHKATHUBHBIE, PETYNATHBHBIC), KOTOpBIE oOOecrednBaoT (HOPpMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IJIAHUPOBAHHIO U OCYIECTBICHHUIO yIEOHOH NEeATETbHOCTH.

IMo3naBaTesibHbIE YHHBEPCATbHBIE YUeOHbIE AeiiCTBHS

Ba3oBble Jornyeckue AeiicTBUA:

YMEHHS HCIIOIb30BaTh NPHEMBI JIOTHYECKOTO MBIIUICHHS TNPH OCBOCHHM 3HAHUH: pPAcKphIBaTh CMBICI
XUMHUYECKHUX MMOHATHH (BBIIENATD UX XapaKTepHbIe IPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b C APYTUMH HOHITHSIMH),
UCIIOJIb30BaTh MOHSTHUS JJIsl OOBSICHEHUS OTAENBHBIX (DaKTOB W SIBJICHHH, BHIOMpPATh OCHOBAHUSI M KPUTEPUH IS
KIacCH(UKAMM XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEAKIWH, yCTAaHABINBATh IMPHUMHHO-CICACTBEHHBIC CBS3U
MEXKAYy OOBEKTaMH M3y4YCHHUS, CTPOHUTH JIOTHIECKUE pacCyXIeHHSA (MHAYKTHBHBIC, NEAYyKTHBHBIC, [0 aHAJIOTUH),
JCJIaTh BBIBOAbBI U 3aKJIFOUCHU A,

yYMEHHE NPUMEHSTHh B IIPOIECCE MO3HAHMSA MOHATHA (NMPEIMETHbIE W METalpeIMETHBIE), CHMBOJINIECKUE
(3HAKOBBIE) MOJENH, WCIOJIb3YEMbIE B XHMHUH, NMPeoOPa30BHIBATH MIMPOKO NPHUMEHSAEMBIE B XUMHH MOJEIbHBIC
MPE/ICTABICHUS — XUMUYECKHUH 3HaK (CUMBOJI 3JIeMEHTa), XUMH4ecKasi popMyJsia U ypaBHEHUE XUMHUUECKOI peakLuu
— Ipu pPEeHICHUHU y‘-Ie6HO-HO3HaBaTeJ'H>HI)IX 3aga4dy, C y‘IéTOM 9THX MOJCIBbHBIX HpeL[CTaBHeHI/Iﬁ BBIABIISAITD H
XapaKTepU30BaTh CYIIECTBCHHBIC PH3HAKN M3Y9aeMbIX 00BEKTOB — XMMHUUCCKHUX BELIECTB M XUMHUECKHX PEAKIIUH,
BBISBIIATH O6IIII/I€ 3aKOHOMEPHOCTH, NMPUIUHHO-CJICACTBECHHBIC CBA3NW U MNPOTHUBOPECYUA B M3Yy4aCMbIX ITpoHECcCax U
SIBJICHUAX.

Ba3oBble ncciieqoBaTeIbcKue 1eiicTBUA:

YMEHHE HCIOJIB30BaTh MOCTABICHHBIE BOIIPOCHI B Ka4eCTBE MHCTPYMEHTAa MO3HAHMSA, a TaKKe B KayeCTBE
OCHOBBI 1JIs (I)OpMI/IpOBaHI/ISI THUIOTE3BI 1O IMPOBEPKE NPABUIIBHOCTU BHICKA3bIBAEMBIX Cy)K[[eHHﬁ;

HpHOGpeTCHI/IC OIlbITa IO IIJIAHUPOBAHWUIO, OpraHU3alUu W TMPOBECACHUIO YUYCHUYCCKHUX OKCIICPUMEHTOB,
yMEHHE HaOJIIoAaTh 3a XOIOM IIpoliecca, CaMOCTOATENBHO IPOTHO3WPOBATH €T0 pPEe3ynbTaT, (OPMYIHUPOBATH
0000111eHUsT U BBIBOABI 10 pe3yJbTaTaM MPOBEJAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIATh OTUET O MPOJEIaHHOM
paborte.

PaGora c undopmanueii:

yMEHHE BBIOWpPATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH WH(POPMAIMIO pa3IMYHBIX BUIOB U (opm
NpEACTAaBJICHUA, TOJIYy4Ya€MYK0 H3 pa3HblX HCTOYHHUKOB (Hay‘IHO-HOHyJ’IHpHaH JiuTeéparypa XHUMHYCCKOTO
COJIepKaHus, CIIPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHYECKH OLEHHWBATh IPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHE IIPUMEHSTh pa3IM4yHble METOJAbl W 3alpoChl IPU TMOUCKE M O0TOOpe HHpOpMauuu |
COOTBETCTBYIOIIUX JTaHHBIX, HCO6XOI[I/IMI)IX JJIA BBIIIOJTHCHUSA y‘-Ie6HI)IX M IMO3HABATCJIBHBIX 3aJa4 onpe,uenéHHoro
THIIa, TNPUOOpPETEHHE OmbITa B 00NAaCTH HCHOJIB30BaHUS WH(POPMANNOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
OBJIaZICHUC KyHI;TypOﬁ AKTUBHOTO HCIOJIb30BAHUA PA3JIMYHBIX MOHUCKOBBIX CUCTEM, CAMOCTOATCIHBHO BBI6I/IpaTB
ONTUMATbHYIO (JOPMY MpeaCTaBICHHUS HHGOPMAIIUK U WUTFOCTPUPOBATH PEIIaeMbIe 3aa4 HECIOKHBIMU CXEMaMH,
JrarpaMMaMH, IpyruMu GpopMaMu rpaduKu U HX KOMOMHAIASIMHY;

yYMEHHE HCIIOJIb30BaTh ¥ AaHAIW3UPOBAaTh B Ipolecce y4yeOHOH M HCCIIEA0BATENILCKON AEATeIbHOCTH
nH(OpMaLMIO O BIMSHUM NPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAHCIIOPTa HA COCTOSIHUE OKPYKaroleH
MPUPOTHOH CpesIbL.

KoMMyHuKaTHBHBIC yHHBepcAJIbHbIC y4eOHbIC JeiiCTBHA:

YMEHHS 3a7aBaTh BOMPOCHI (B XOie auaigora M (WIM) AHUCKYCCHH) IO CYIIECTBY OOCYKZaeMOW TEMBI,
(hopMynHpOBaTh CBOW MPEIOKESHHUSI OTHOCUTENBHO BBIMIOJTHEHUS MTPEITIOKEHHON 3a1a4H;

YMEHHS NIPEACTABIATH NOIYyYSHHBIE Pe3yIbTaThl MMO3HABATEIBHON JEATEIBHOCTH B YCTHBIX M NMUCHMEHHBIX
TEKCTax; ACJaTbhb MNPE3CHTAIUIO PE3YJIbTATOB BBINOJIHCHUA XHUMHUYCCKOIO0 SKCIIEPUMCHTA (na6opaT0pH0ro OIIbITA,
1abopaTOpPHOH pabOTHI MO UCCIICTOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMeHHs y4eOHOTO COTPYAHUUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEIBHON U MCCIIEI0BATEILCKOM
JIeSITeNIbHOCTH TIPH PEICHUH BO3HUKAIONIUX MTPO0IIeM HAa OCHOBE y4€Ta OOIIMX WHTEPECOB M COTIIACOBAHMS TTO3UIIUI
(060y>1<)1eHm[, o0OMeH MHCHHUAMHU, «MO3I'OBBIC IITYPMBI», KOOPpAHWHAIWA COBMECTHBIX }Z[eﬁCTBPIfI, OIIPEACIICHUEC
KpUTEPHUEB IO OllEHKE Ka4eCTBa BHITOJIHEHHOW pabOThI U APyTHE).



PeryasaTuBHBIEe YHHBepcadbHbIe YUeOHbIe 1elCTBUA:

YMEHHUE CAMOCTOSITEIBHO ONPENENATh LIETU ACSITEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATH, KOHTPOIMPOBATh U
MpU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JICATEIEHOCTh, BEIOMpPATh Hanboee 3(h(HEeKTUBHBIC CITOCOOBI PELICHHUS
Y4eOHBIX U MO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIBHO COCTABISATh MM KOPPEKTHPOBATH MPEIOKEHHBIN aaropuT™
JIEHCTBUH TPU BBHITIOIHEHUH 3aIaHUH ¢ YIETOM ITOTydeHHS HOBBIX 3HAHUN 00 M3ydaeMBIX OOBEKTaX — BEIIECTBAX U
peakuusax, OLEHMBATb COOTBETCTBUE IIOJYUYEHHOIO pe3ysbTaTa 3asBICHHONW LENHM, yYMEHHE HCIOJIb30BaTh M
aHANM3UPOBATh KOHTEKCTHI, MpeJylaraéMble B YCJIOBUM 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pPe3yIbTaTOB IO OCBOCHHUIO O0S3aTEIHHOTO COACPIKAaHUS, YCTAHOBICHHOTO NAaHHOM

(dhenepanpHOl paboYeii MPOrpaMMOii, BBIICIISIOT: OCBOCHHBIC O0YYAIOIMMUCS HAYYHBIC 3HAHUS, YMCHHUS U CIIOCOOBI
JeHcTBUH, crienuduyeckre Uil NPeAMETHOUW o0macTH «XWMHS», BHIBI ACATEIHHOCTUH 1O TOJIYYCHUIO HOBOTO
3HAHUS, €r0 HHTEPIIPETAINH, TIPe0OPa30BaHHUIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CHTYaITHSX.

K xonmy oOydyeHus B 8 Kiacce mpeIMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh

c(hOPMHUPOBAHHOCTD Y O0YUIAFOIIUXCS YMCHHIA:

®  DPACKpBIBaTh CMBIC] OCHOBHBIX XMMHUECKUX MOHATHIL: aTOM, MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT, IPOCTOE
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OAHOPOAHAS W HEOOHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEIBHAS
aTOMHass M MOJIEKYJSIpHas Macca, KOJMYECTBO BEIIeCTBA, MOJIb, MOJSIpHAs Macca, MaccoBas OIS
XIUMHYECKOTO DJIIEMEHTA B COCIMHCHHUW, MOJSPHBIH OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
3IEKTPOOTPHUIATEIIFHOCTh, CTENCHh OKHCICHUS, XHMUYECKas peakius, KIACCH(PUKANUsi pPeaKIui:
peakiMyd COCTUHCHUS, PEAKIUU pPAa3JIOKCHHS, PEaKIMH 3aMCIICHHs, PEaKIHd OOMEHa, 3K30- H
SHIOTEPMHUYCCKHE pEaKIUH, TEIUIoBOW 3(PdekT peakiuu, sSAPO aroma, 3JICKTPOHHBIA CJIOH aToma,
aTOMHasi OpOHTaNb, paglyC aToMa, XUMHUYECKas CBA3b, MOJPHAS W HENOJSIPHAS KOBAJICHTHAs CBS3b,
WMOHHAs CBS3b, NOH, KATUOH, aHUOH, PACTBOP, MaccoBas JIOJIsI BellecTBa (MPOIICHTHAs KOHIIEHTpAIHs) B
pacTBope;

®  JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MMOHITHH W MPUMEHATh 3T MNOHATUA MPHU
ONMCAaHUHU BEUIECTB U UX NPEBPAILECHUM;

®  KCIOJB30BaTh XUMHUYECKYIO CUMBOJIMKY Ui COCTaBJICHHs ()OPMYJI BEIIECTB M YPABHEHUH XUMUYCCKHX
peakuuit;

®  OmIpeAessATh BAICHTHOCTh ATOMOB 3JICMEHTOB B OWHAPHBIX COCTUHECHUAX, CTETICHh OKUCIICHHS SIIEMEHTOB
B OMHApHBIX COEJAMHEHUSX, MPHUHAJJIC)KHOCTh BEIIECTB K ONpEACIEHHOMY KJIAacCy COEAUHEHUH M0
(hopmymnam, BUJ XUMUYECKOU CBSI3U (KOBaJICHTHASI U MOHHASI) B HEOPTAHUUECKUX COSAMHEHUSX ;

e packpbiBaTh cMbici Ilepuonmdeckoro 3akona Jl. M. MenneneeBa: N€MOHCTPUPOBATH IMOHUMAaHHUE
MEePUOINYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT MX MoJiokeHus B Ilepuonnueckoit
CHUCTEME, 3aKOHOB COXpPaHEHHUS MAacCChl BEIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJEKYJISPHOTO
Y4EHHs, 3aKOHa ABOTaJpo;

®  ONWCHIBATh M XapaKTEePH30BaTh TaOMUIHYI0 (hopmy [leproamaeckoll CHCTEMBI XUMHIECKIX JIEMEHTOB!
pa3nuyaTh MOHATHSA «TJaBHAA MOATpymna (A-Tpymnmna)» u «nobounas noarpynmna (b-rpymnma)», mansie u
OoJpIIHe IePHOIbl, COOTHOCUTHh 0003HAYEHUS, KOTOpPBIe UMEIOTCs B Tadnuie «[lepnonndeckas cucrema
xumuueckux snemeHToB Jl. M. MenneneeBa» ¢ YMCIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHHS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB W 3apsj siapa, oOIIee YUCIO AJIEKTPOHOB M paclpeaesieHHe UX IO
AJIEKTPOHHBIM CJI0SIM);

e KIaccu(pUIUPOBATh XUMHUYSCKUE DJIEMEHTBHI, HEOPTaHMYCCKUE BEIISCTBA, XMUMHYECCKHE peakiud (10
YHCJIY ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, [0 TEILIOBOMY 3PQEKTY);

e  XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEHIECTB Pa3IUYHBIX KIJIACCOB,
MOJATBEPKIasl ONHUCAHHE NpUMEpaMH MOJEKYJSIPHBIX YPaBHEHHHA COOTBETCTBYIOUIMX XHUMUYECKUX
peakuuit;

®  TIPOTHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX Ka4eCTBEHHOTO COCTaBa, BO3MOXHOCTH
MPOTEKAaHUsI XMMHUYECKUX MPEBPAIICHUN B pa3INYHBIX YCIOBUSAX;

®  BBIUUCIATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHUYECKOT'0 dJIeMEHTa M0 (GopMyJie COSTUHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B pacTBOPE, IPOBOINUTH
pacy€Thl 10 ypaBHEHUIO XUMHUYECKOW PEaKIIy;

® [PUMEHATH OCHOBHBIE OIEpalMd MBICIUTEILHON JAESITeIbHOCTH — aHalIM3 U CHHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMATH3AIIHNIO, KIACCU(DUKAIINIO, BHISIBICHUE MPUIMHHO--CIIEJICTBEHHBIX CBSA3CH — IS
M3YYEeHHUS] CBOWCTB BEHIECTB M XHMHUYECKUX PEaKIUH, €CTECTBEHHO-HAYYHBIE METONBI IMO3HAHUS —
HaOJIOICHUE, U3MEPEHUE, MOJICITUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHEBIH);



CJIE/IOBATH TPABHUJIAM MOJIb30BAHUS XUMHYECKOH MOCYN0M U J1abOpaTOpHBIM 00OPYAOBaHUEM, a TAKXKE
npaBujiaM OOpAaIlleHUs ¢ BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIMSMHE MO BBITIOJIHEHHUIO JIAOOPATOPHBIX
XUMHYECKHX OIBITOB IO MOJYYCHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB (BOJOPONA U KUCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB C ONpPEeEHHON MacCOBOi 10l pacCTBOPEHHOTO BEIIECTBA, UNIAHUPOBATh
U TPOBOJUTH XUMHYECKHE OKCICPUMEHTHI IO PACIIO3HABAHHMIO PACTBOPOB MIETIOYEH M KHCIOT C
MOMOIIIBI0 MHIUKATOPOB (JIAKMYC, (peHONPTaNCHH, METIIOPAHXK U APYTHE).

K kxoHmy oOyueHus B 9 Kjacce INpegMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YJAFOITIXCS YMEHHM:

PacKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHI: XMMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTUOH, aHWOH, IPOCTOE€ BEIIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTb, AJIEKTPOOTPULATEIBHOCTD,
CTCIICHb OKHCJICHUS, XMMHUYCCKAs PEaKlus, XUMHUYCCKass CBS3b, TEIUIOBOW S((EKT peakiuu, MOJIb,
MOJISIPHBI 00BEM, paCTBOD, SIEKTPOIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTHICCKAS JUCCOIUAIINS, PEAKITII
HOHHOTO OOMEHA, KaTajau3aTop, XMMHYECKOC pPaBHOBECHE, OOpaTHMMbIC M HEOOpPAaTUMBIC PEaKIHH,
OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIE  PEAaKIMM, OKHUCJIUTENb, BOCCTAHOBUTENIb, OKHUCJIEHHE U
BOCCTAaHOBJICHHE, AJUIOTPONHs, aM(OTepHOCTh, XHMHYECKas CBsI3b (KOBAJICHTHAs, WOHHAs,
METaJUTN4ecKas ), KPUCTAIUITMYeCKass PemIéTka, KOPpPO3HWs METaUIOB, CIDIABBI, CKOPOCTh XHMHYECKOW
peakuuu, npeaensHo qomyctumas konnentpanus [1IK BemiecTsa;

WUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH M NPUMEHSATh 3TU MOHATHS NpPHU
ONMCAaHUHU BEUIECTB U UX MPEBPAILECHUN;

HCIIOJIb30BaTh XMMHUYCCKYIO CUMBOJIUKY I COCTABICHHS ()OPMYIT BEIICCTB U YPABHECHUI XUMHUYCCKUX
peakiuii;

ONpPEENATh BAJICHTHOCTh U CTENEHb OKHUCIEHUS XMMHUYECKHUX 3JIEMEHTOB B COCAMHEHUAX PA3IUYHOIO
cocTaBa, IPUHAUICKHOCTh BEIICCTB K OMPEACIEHHOMY KJIACCY COCTUHECHUN MO (GopMyinaM, BHI
XUMUYECKON CBsI3U (KOBaJICHTHAsl, MOHHAS, METaJUINYecKas) B HEOPTaHMUECKUX COEAMHEHMSX, 3apsi
HMOHA TI0 XMMUYECKOH (GopMyIe, XapakTep Cpeibl B BOJHBIX PAaCTBOPaX HEOPTaHWYIECKUX COCIWHCHHIA,
THUI KPUCTAJUIMYECKOHN pEIIETKN KOHKPETHOTO BEILIECTBA;

packpbiBath cMbich [lepuoanueckoro 3akona J[. 1. MeHneneeBa U 1eMOHCTPUPOBATh €r0 MOHUMAaHHUE:
OTICHIBATh W XapaKTEePH30BaTh TabMMuHyI0 Gopmy [leproamdeckoil CHCTEMBI XUMUIECKHUX DIICMEHTOB!
pa3nnyaTh MOHATHS «TIaBHAS MOATpyHIa (A-Tpymmna)» U «nodounas moarpymma (b-rpymma)», Mansie u
0ONBIINE MEPHOMbI, COOTHOCHTH O0003HAUCHHS, KOTOPHIC HMEIOTCS B MEPUOJUYCCKON TaOHIle, ¢
YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XHMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsija sjpa,
olIIee 9YHCIO BIIEKTPOHOB M paclpelelieHHe HX 0 AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OO0IIHe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWMCTB 3JIEMEHTOB M MX COEIMHEHUU B Mpejesiax MajblX MEepUOa0B U
[JIABHBIX MOATPYHI C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCH(UIMPOBATh XMUMHYCCKHE JJIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBA, XUMHUYECKHE peaknuu (1o
YHUCIy U COCTaBYy YYACTBYIOIINX B PEAKIIUH BEIIECTB, MO TEIUIOBOMY d(h(deKTy, 10 H3MEHEHHIO CTeIICHEH
OKHUCJICHHUS XUMHUECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE M CIICII(PHUSCKIEC XUMHUYSCKIE CBOHCTBA MPOCTHIX U CIOKHBIX
BELIECTB, IMOATBEP)KJas ONHCAHME NpUMEpPaMH  MOJIEKYJSIPHBIX U  HMOHHBIX  ypaBHEHUH
COOTBETCTBYIOLIUX XUMUUECKUX pEeaKIuii;

COCTaBJISITh YPaBHEHUS DJIEKTPOJIUTHUYECKON JUCCONMAIMM KHMCIIOT, LIeJo4Yed U cosell, TOJIHbIE U
COKpaII€HHBIC YpaBHEHUS pEaKIWid HWOHHOTO OOMEHa, YpaBHEHHS pEaKIWid, MOATBEPIKIAOIINX
CYIIECTBOBAHUE I€HETUUYECKOM CBA3M MEXAY BEIIECTBAMU Pa3IMYHbBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIHM MOCPEICTBOM COCTaBJIEHUS
3JIEKTPOHHOTO 0ayaHca 3TUX PEeaKIui;

MPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXXHOCTH NPOTEKAHUS
XUMHUUYECKHUX MPEBPAIIEHUN B PA3JINYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCHUTENIBHYIO MOJIEKYJSIPHY0O W MOJSIPHYKO MacChbl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO 3JIEMEHTa 10 (OpMyJie COSIMHEHUS, MACCOBYIO JIONIO BEIIESCTBA B PAacTBOpPE, IMPOBOIHUTH
pacy€Thl 10 ypaBHEHUIO XUMHUYECKOW PEaKIIy;

coOmoaaTh MpaBWiia TOJH30BAHUS XUMUYECKOW TIOCYA0H M Jab0paTOpHBIM 000PYIOBaHHEM, a TaKKE
MpaBHIa OOpAIICHUs C BEMICCTBAMU B COOTBETCTBUH C HHCTPYKIIMSIMH 110 BBITIOJTHEHUIO JTa0OPaTOPHBIX
XUMHUYECKHX OTBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (aMMHaKa W YTIEKUCIOTO
rasa);



MPOBOJIUTh PEAKIMH, MOJTBEPKAAIOIINE Ka4eCTBEHHBIH COCTaB Pa3IMYHBIX BELIECTB: PAaClO3HABATH
OTIBITHBIM ITYTEM XJIOpUA-, OpOMHI-, HOAUI-, KapOoHaT-, pocdar-, cuaukar-, cyabdpar-, THAPOKCHII-
WOHBI, KATHOHBI aMMOHHS U HOHBI M3YYCHHBIX METAJUIOB, NMPHUCYTCTBYIOIIKE B BOIHBIX PACTBOPAX
HCOPTraHMYCCKHUX BEIIECTB;

NPUMEHSITh OCHOBHBIC OIEpAIMMA MBICIUTEIBHON ACATSIBHOCTH — aHali3 W CHHTE3, CPaBHEHHE,
00001IIeHHEe, CUCTEMATH3A1IMIO, BBISIBICHUE MPUYMHHO-CICICTBEHHBIX CBS3EH — ISl M3Y4CHHs CBOWCTB
BEIIIECTB M XUMHUYCCKHUX PEaKIUil, €CTECTBCHHO-HAYYHbIC METOBI MIO3HAHMS — HAOJIIOICHHE, H3MEPEHHE,
MO/ICTTUPOBAHHUE, IKCIIEPUMEHT (PEalIbHbIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

Pasznen 1. HepBOHa‘{aJILHLIe XUMHYECCKHUE MOHATUHA

HaumeHoBaHue pa3jenoB u TeM
MpOrpaMMbl

KoanuecTBo yacoB

Bcero

KonrtposabHbie IIpakTnuyeckue

DJieKTpoHHbIe (1U(ppoBLIE)
o0pa3oBaTesIbHbIE pecypehbl

XuMust — BakHast 00J1acThb

1.1 €CTECTBO3HAHMS U IIPAKTUYECKOM 5 bubmmotexa OK
' P https://m.edsoo.ru/7f41837c
JIEATEILHOCTH YEJIOBEKA
bubaroreka [JOK
1.2 B 1
SIICCTRA 1 XUMIHCCKHE pearinm ° https://m.edsoo.ru/7f41837c
HWroro mo paszaeny 20

Paznen 2. BaxkHeiimue npeacTaBuTe I HEOPraHMYeCKUX BeleCTB

21 Boznyx. Kucnopon. [Torsatue 06 6 bubamoreka [TOK
' OKCHIax https://m.edsoo.ru/7f41837c
bubaroreka [TOK
2.2 B T
onopoa.IToHsATHE O KUCTOTaX U COISAX 8 https://m.edso0.ru/7f41837¢
23 Bopa. PactBopsl. [TonsiTue 00 5 Bubnuorexa IIOK
' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 Bubmorexa [IOK
' coeMHEeHMit https://m.edsoo.ru/7f41837c
HWroro mo pasaeny 30

Paznen 3. Ilepuoauueckuii 3akon u llepnoauyeckas cucrema xumuieckux 3aeMeHToB . U. MenaeneeBa. CTtpoenne aToMoB. XUMHUYECKAasl CBSA3b.

OKHCINTEILHO-BOCCTAHOBUTEIbHBIE peakuun

3.1

3.2

Tlepuoauueckuii 3aKoH U
Hepnogmqecxaﬂ CHUCTEMA XUMHNYCCKUX
anemenToB JI. . Mennene-ena.
CtpoeHune aToma

Xumudeckas cBg3b. OKHCIUTEIHHO-
BOCCTaHOBUTEJIHHBIE PEAKITNH

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837c¢

Bbubaunorexa [JOK
https://m.edsoo.ru/7f41837c



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

bubamoreka [TOK

Hroromo pasaery 15 https://m.eds00.ru/7f41837¢
PesepBHOE BpeMms 3 BH6JI_HOTeKa LOK

https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aeioB H TeM (uudposkie)
KonrtposabHbie IIpakTnuyeckue
n/n MPOTrpaMMBbI Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchl
Paspea 1. BemecTBo U XuMHUYecKHe peakuum
[ToBTOpenue u yriyOieHne 3HaHUH bubanorexa [JOK
11 5 1
OCHOBHBIX Pa3/JesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubanorexa [IOK
' peaxuuit https://m.edsoo.ru/7f41a636
DNEKTPOAUTHYECKAS AUCCOLUALIMSL. bubamoreka [TOK
1.3 8 1 1
XuMHYECKHE PEaKIUK B paCTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pasnen 2. HemeTasibl U UX COeIMHEHUS
21 OO61ast XapaKTePUCTHKA XUMHYCSCKIX 4 1 bubanorexa [JOK
' anemenToB VIIA-rpymnmel. ['agoreHst https://m.edsoo.ru/7f41a636
' TPYHIBL. T-€p https://m.edsoo.ru/7f41a636
COCTUHCHUS
g | oo e : L e ok
. MEHTOB V A-TpyIIibl. T U UX
. Py ’ P https://m.edsoo.ru/7f41a636
COCTUHCHUS
y 30611112;[ x;pr/TAepHCTHKa X;/IIMI/Ie‘Ie(::KI/IX . . , Butmorexa LOK
. MEHTOB -Tpymmbl. YT. u
7 N Py frepon https://m.edso0.ru/7f41a636
KPEMHUH ¥ X COSTUHECHHUSI
Hroro no paszneny 25
Paznen 3. Mera/uibl M MX cOeJUHEHUST
Bubnuoreka [IOK
3.1 06 i 4
HINe CBOHCTEA MeTalion https://m.edsoo.ru/7f41a636
bub. OK
3.2 Baskueiinme MeTauibsl ¥ UX COSTUHEHHS 16 1 2 htI/tIp::I;I/?;.CeI;aSCI)_E).ru 17§412636
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https://m.edsoo.ru/7f41a636
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Hroro mo paznmery 20
Pazgen 4. Xumus 1 okpyzkaromasi cpeja
4.1 BemiectBa 1 MaTepHabl B )KU3HU UeJIOBEKa 3 bubamorexa LIOK
' B P https://m.eds00.ru/7f41a636
Hroro mo pazneny 3
PesenBIOE Bhe 3 bubmuoreka [TOK
BHOE BpeMs
P P https://m.edso0o.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

8 KUIACC
N KoauuyecTBo yacoB Jara JuieKTpoHHbIe UG POBHIE
Tema ypoka Kontposabubie  IlpakTuueckue o0pa3oBaTelbHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypchbl

1 IIpenmer xumun. Ponb XuMuu B )KU3HU 1 bubanoreka [JOK
yesoBeka. Tena u BelecTBa https://m.edsoo.ru/ff0d210c

2 TTonsATHE O METOaX TTO3HAHUS B XUMUHU 1 Brbmorexa LIOK

https://m.edsoo.ru/ff0d227e
IIpaxtudeckas padora Ne 1 «I[IpaBuina paboTsl
3 B §a60paT0pI/II/IpI/I TIPUEMBI 06pfmeHH$[Iz 1 Bubnmorexa OK
https://m.edsoo.ru/ff0d23dc
nmabopaTopHEIM 000PYJOBaHUEM)

4 Yuctoie BemecTBa U cMecH. CriocoOsl 1 bubnnorexa [IOK
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
IIpaxtudeckas padora Ne 2 «Pa3nencHue

5 c1vr1)ecel71 (Ha npnrl)wepe OYHUCTKH HOZ][?,apeHHOIZ 1 bubaorexa LIOK

https://m.edsoo.ru/ff0d28c8
COJIH)»
bubarorexa [TOK

6 ATOMBI H MOJCKy Ibl ! https://m.edsoo.ru/ff0d2a6¢

7 XUMHUECKUE 3TEMEHTHI. 3HAKH (CHMBOJIBI) 1 Bubnnorexa [IOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 TIpocThie U CIIOKHBIC BEIECTBA 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUeHHE 1 Bubmorexa [IOK

https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuueckast popmyna. BaneHTIEOCTL aTOMOB 1 bubamorexa LIOK

https://m.edsoo.ru/ff0d2eae
XUMHYECCKHX JICMEHTOB
OTHocuTeNbHAsI aTOMHAs Macca. Bubmorexa [IOK

11 1
OTHOcHUTeNbHast MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 70151 XMMHUYECKOTO DJIEMEHTAa B 1 Bbubnuoreka [IOK

COCANHCHNHA

https://m.edsoo.ru/ff0d350c



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

KonunuectBo Bemectsa. Moab. MossipHas

Bbubnnorexa [JOK

13 Mmacca https://m.edsoo.ru/ff0d5230
14 duznueckre U XMMUYECKUE SBICHHS. Bbubnnorexa [JOK
XUMHUecKast peaKiust https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy U YCIOBUS MPOTCKAHUS XUMUICCKUX bubmuoreka [TOK
peakuuii https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUS MacCCHI BEIIECTB. Bbubnnorexa [JOK
XUMHUUYECKHE YpaBHEHHS https://m.edsoo.ru/ff0d3b88
17 BrIunciaeHus KoJu4ecTBa, MacChl BEIIECTBA 10 bubnnorexa [IOK
YPABHEHUSIM XUMHYECKUX PEaKIInit https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUYECKUX peaKIui
18 (coeunﬁq;HmupamomeHm 3a£em;m Bubmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIoMOHOCOB — y4€HBIH-3HLUUKIONEIUCT. bubamoreka [TOK
OO0001IEHNE U CUCTEMATHU3ALIMS 3HAHUN https://m.edsoo.ru/ff0d40c4
20 Kontponbnas pabora Nel mo teme «Bemectsa Bbubnuorexa [IOK
U XUMHYECKHE PEAKIHI» https://m.edsoo.ru/ff0d4290
Boznyx — cMech razos. CoctaB Bo3ayxa.
21 Kncﬁ};pon — 3JIEMEHT U MPOCTOE BeIL[lileCTBo. Bubmmorexa HOK
https://m.edsoo.ru/ff0d448e
O30H
Ou3HYECKUE U XUMUYECKUE CBOMCTBA
22 KHCJIOpo/a (peaKkIuy OKUCIICHUS, TOPCHHUE). Bubnmorexa HOK
’ https://m.edsoo.ru/ff0d4614
Ionstre 06 oKcHIax
CriocoObl MOTy4YeHHsI KUCIOPOa B
23 nabopaTopuu zrqnpommmne}lr;oﬂcm. bubamorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne Kucopoaa
TemnoBoit 3¢ (pekT XUMUIECKO# peakIuu,
24 MIOHATHE O TE)E)MOXI/IMWIGCKOM yIl)DaBH:HI/II/I bubamorexa LIOK
’ https://m.edsoo.ru/ff0d4790
OK30- 1 SOHAOTCPMUYECCKUX PCAKITUAX
TormmmBo (HEPTH, yroib U METaH).
25 3arpﬂ3He1§He¢1)303a};xa CII0COOBI iro Bubmorexa [OK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHHUS
26 IIpakrrueckas padora Ne 3 o Teme bubanorexa [JOK



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

«Ilomydenue u cobupanue KucIopoaa,
U3y4eHHE ero CBOMCTB»

https://m.edsoo.ru/ff0d4ae2

97 Bonopon — »aieMeHT 1 poCcToe BEUEeCTBO. Bbubnnorexa [JOK
Haxosxmenue B pupoie https://m.edsoo.ru/ff0d4dd0
28 ®duzndecKkre U XMMUYECKUE CBOMCTBA bubanorexa [JOK
Bojiopoza. [IpuMeHeHne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsaTHE O KHCIIOTAX U COJIIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHust BOJ0poia B bubanorexa [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4ddo
i ZIlPIaKTI/IlIeCKaH paZOTa Ne 4 o Teme Bu6miorexa LIOK
OJIYFICHIE I CODUPATIHE BOAOPOAR, https://m.eds00.ru/ff0d4f42
H3yUYCHHE ET0 CBOMCTBY»
bubamoreka [TOK
2 M i é . A
3 OJIIPHBIH 00BEM Ta30B. 3aKOH ABOraapo https://m.edsoo.ru/ff0d542¢
. Brruucaenus 006éMa, KOIJ:I/I‘IGCTBa BEIIlECTBA Butmorexa LIOK
rasa 1o e.:.ro M3BECTHOMY KOJIMYECTBY BEIIECTBA https://m.edsoo.ru/ffod55a0
WK 00BEMY
o | el s o e
U H HOB H: 'BEMHBIX
peaxtt N https://m.edsoo.ru/ff0d5708
OTHOILICHUHU I'a30B
35 duznueckue €CKHE CBOWCTBA BO Brbmmorexa LIOK
U314 e U XUuMHnu4 U BOUCTBA B bl
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsTre 00 uHIUKATOpPaX bubmmorexa LIOK
’ A P https://m.edsoo.ru/ff0d59e2
B .H
| e B
HCHACBhI HHBI TBOPHEI. Bast A
B P P Ao https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PAaCTBOPE
38| dpmoronnense pocmmopen e onpeent BrGmmorera L1OK
P N . P p ped https://m.edsoo.ru/ff0d5eba
MacCCOBOI J0JIeH paCTBOPEHHOTO BEIIECTBAY
39 KonTtponsnas pabora Ne2 mo teme «Kuciopox. Bubmmorexa [IOK

Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342
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OKcuabl: cocTaB, KIaccupuKanms,

Bbubnnorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
" Ho:;;qe}me I/(I) :H(l)vmqecmz C(];)(())ﬁ:TBa Butmorexa LOK
KUCJIOTHBIX, OCHOBHBIX U aM(OTEpHBIX
P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OCHOBaHWUsI: COCTaB, KJIaCCU(UKAIINS, bubmuoreka [TOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [MomyueHne U XUMHYECKIE CBOMCTBA Bubmmorexa [IOK
OCHOBaHHUH https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocTaB, KiaccupuKaIms, bubnnorexa [IOK
44
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Noy4yeHune 1 XUMUYECKUE CBOICTBA KHCIIOT bubaorexa LIOK
- https://m.edsoo.ru/ffOdfee2
Comu (cpenHre): HOMEHKIIATYpa, CIIOCOOBI Bubmmorexa [IOK
46 .
MOJTyYeHHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[MpakTnueckas pabora Ne 6. Penienue
47 AKCIIEPUMEHTAJIBLHBIX 3a7a4 10 TeMe bubanorexa [JOK
«OCHOBHBIE KJIACCHI HEOPrAaHUYECKHX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIT
48 I'eneTnueckas cBsI3b MEXy KJIacCaMu Bubnuorexa [IOK
HEOPTaHHYECKUX COCANHEHHI https://m.edsoo.ru/00ad9a50
bubarorexa [TOK
49 0606 i
00ILeHNE U CUCTeMaTH3alHs 3HAHUH https://m.edsoo.ru/00ad9ch?
50 KonTtpomnsnaas padora Ne3 mo teme "OcHOBHEIE Bubnnorexa [IOK
KJTACCHI HEOPTAHHMYECKUX COCNHEHNH" https://m.edsoo.ru/00ad9ela
II
ol epBbIeecHOHL;TI;I/I :nagcnl(?llsxaunzo . Bubmorexa LIOK
XUMHYIECKHX DIIEMEHTOB. [TOHSTH TImax
Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
II i I
o | L T
T https://m.edsoo.ru/00ada52c
Menneneena
bubnnorexa [JOK
53 Ilepuonsl, rpynmsl, NOArPYMIILI

https://m.edsoo.ru/00ada52c
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Crpoenne atomoB. CocTaB aTOMHEBIX SI/IEp.

Bbubnnorexa [JOK

>4 W3otomnst https://m.edsoo.ru/00ada342
CTpoeHHE AIISKTPOHHBIX 000I0YCK aTOMOB
55 SHEI‘,JMQHTOB Hepnlz)nnqecxoﬁ cucremsr [. 1. bubmotexa OK
https://m.edsoo.ru/00adaébc
Menneneena
XapakTepuCcTHKa XUMHUYECKOT'0 JIEMEHTA 110
56 eropnonoI:KeHmo B [lepuonuueckoii cucteme /1. Bubmmorexa LIOK
https://m.edsoo.ru/00ada824
. Menneneera
3Hauenue [leproandeckoro 3akoHa I
57 pa3BUTHUA HayI:I)(I/I Ii[ npaktuku. J[. 1. li[/IeHzLeneeB Bubmiorexa LIOK
. https://m.edsoo.ru/00ada96e
— yuéHBIH, EAaror U TPaKIaHuH
58 DNEeKTPOOTPULIATEILHOCTh aTOMOB Bubmmorexa [IOK
XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHast XuMHuJIecKas CBsI3b Bubnmorexa OK
https://m.edsoo.ru/00adac34
60 KoBasneHTHast OJIsipHAs XUMUYECKas CBSI3b bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemonsipHast XUMHUYECKas CBSA3b bubamorexa LIOK
https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHHUS Bubnmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIMTENbHO-BOCCTAHOBHUTEIILHBIE PEAKIMN bubamorexa LIOK
https://m.edsoo.ru/00adb076
64 OKUCIUTENHN U BOCCTAHOBUTEIIN Bubmmorexa HOK
https://m.edsoo.ru/00adb076
65 Konrponbhas padora Ned4 o teme «Ctpoenue bubanorexa [JOK
aroMa. XUMHIECKAs CBSA3bY https://m.edsoo.ru/00adb486
66 PezepBHbIit ypok. O000mEeHne n bubanorexa [JOK
CHCTEMATH3ALUS 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBubIit ypok. O600menue n Bubmmorexa IIOK
CHCTEMATH3AaIHs 3HAHUH https://m.edsoo.ru/00ad9cb2
68 PezepBHbIit ypok. O000mEeHne n bubanorexa [JOK

CUCTCMaTU3alusa 3HAHUUI

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

KoauuecTBo yacoB

JJIeKTPOHHBIE NU(POBLIE

Ne Jara
Tema Ypoka KOHTpoﬂb[",]e HpaKT“qecxﬂe 06pa30BaTeJIbeIe
n/n Bcero H3yYeHUs
padoThI padoThI pecypcbl
ITepuonnueckuit 3akoH. Ileprnoauueckas

1 pHoa PHOA v 1 Bbubnnorexa [JOK

cucTteMa XuMH4Yeckux 3neMenTos 1. 1.

https://m.edsoo.ru/00adb59e
Menzeneesa
3aKOHOMEPHOCTH B I3MEHEHUH CBOWCTB

9 p . 1 bubamoreka [TOK
XUMHMYECKHX 3JIEMEHTOB NEPBBIX TPEX

P P https://m.edsoo.ru/00adb6b6
MIepUOJIOB

3 Knaccudukamnus u HOMeHKIaTypa 1 Bubmmorexa [IOK
HEOPraHHYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHYECKOH CBA3H U THUIIBI 1 bubnnorexa [IOK
KPUCTAIUTHYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas pabora Nel mo teme

5 «IToBTOpEHUE U YTrITyONIeHNE 3HAHUMA 1 1
OCHOBHBIX Pa3JIeNoB Kypca § Kiraccay

6 Knaccudukanms XuMiuaecKux peakiuii mo 1 Bubmmorexa [IOK
pa3IUYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsTHE O CKOPOCTU XUMHUYECKOHN PEAKIIUU.

7 . P peardi 1 bubarorexa [TOK

OHATHE O TOMOTEHHBIX U TeTePOTCHHBIX
P https://m.edsoo.ru/00adbe9a
peaxmuax
[ToHsATHE O XUMUYECKOM PaBHOBECHH.

8 DaxTOPEI, BIHUSIONINE HA CKOPOCTh 1 Bu6mmorexa IIOK
XUMHUYECKOH Peakiny 1 MOJI0KEHIE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHS

9 0 1 Bbubmorexa [IOK

KHCJIUTEIbHO-BOCCTAHOBUTEIIFHBIE PEAKIHH
peaitt https://m.edsoo.ru/00adcade
Teopus 3J1EKTPOIUTHUECKON TUCCOLMALIMNH. Bubmmorexa LIOK

10 1

CustbHBIE U CITA0bIE IEKTPOITUTHI https://m.edsoo.ru/00adcd68
. Bbubnuoreka [IOK
11 WonHble ypaBHEHUS peakuuil 1

https://m.edsoo.ru/00add448
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XUMHUYeCKHe CBOMCTBA KMCJIOT M OCHOBAHMIA

bubaunoreka [JOK

12 i 00
B eBete HpeHCTaBHeMHHH ° https://m.edsoo.ru/00add5d8
3JEKTPOIUTUICCKON TUCCOIMAIIUI
. XI/ICMZLIZCKZC cisc())p"écaTB: cm:)eﬁ B CBee:eOU Butmorexa LOK
I TaBJICHUH JIEKTPOTUTHICCKON
pen P https://m.eds00.ru/00add8h?2
JIICCOIIHAITIH
14 Tlo €0 0JIN3€ COJIeH Brbmorexa LIOK
HATHE O THAPOIH TS
P https://m.edsoo.ru/00add9d4
15 0606 . bubamoreka [TOK
0OIIIeHNE U CUCTEMAaTH3alNs 3HAHUN
B H https://m.edsoo.ru/00addd12
IIpakTrdeckas padora Ne 1. «Perrenue Bubmmorexa [IOK
16
IKCIEPUMEHTAITBHBIX 3219 https://m.edsoo.ru/00addbfa
. i(SOH:EO.H:Haﬂ paicl);a N92C:(()) Te;vIe BuGmorexa [IOK
HTHUY S U nanus.
JIeKEpOI A HHatt https://m.edsoo.ru/00addecO
XUMHUUECKUE PEaKIMU B PACTBOPAX»
18 OO0mast XxapaKTepUCTHKA TaJIOTCHOB. Bubmmorexa [IOK
XUMHUYECKHE CBOMCTBA HA MMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
X .C
19 e cnoicraa, noayuene biorera L1OK
- Oy ’ https://m.edsoo.ru/00ade104
pUMEHEHHE
YCHU SAHOHN KU ThI, U’ HU
vny 7 JIOTHL M3YH https://m.edsoo.ru/00ade348
CBOWCTBY
B
. :;qnc%e};tﬂ r[(c)) ypaB};eH::hé XI/:)MI/I‘;eCKI/IX BuGmuorexa LIOK
KIINH JIN HH U I'CHTOB HB
peaidii, A P A https://m.edsoo.ru/00ade488
N30BITKE
OO0mast xapakTepucTHKa 1eMeHTOB VIA- Bbubmorexa [IOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
n | e o
XOXIACHU bl U HNHCHUU B
A p fI https://m.edsoo.ru/00ade64a
npupozae. XUMHAIECKHE CBOUCTBA CEPhI
24 CepoBoiopo, cTpoeHue, (hu3nIecKue u bubanoreka [JOK

XHMHYECKHE CBOMCTBA

https://m.edso0.ru/00ade802
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Oxcunsl cepbl. CepHast KUCIIOTa, PU3MIECKUE

Bbubnnorexa [JOK

25
U XUMHYECKHE CBOHCTBA, TPUMCHCHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKINH, JIEKAIIE B OCHOBE

26 MPOMBIIIJICHHOTO CrI0c00a TOTyYeHHS Bubmmorexa [IOK
CEepHOM KHUCIOTHI. XUMHIECKOE 3arpsIi3HCHHE https://m.edsoo.ru/00adec8a
OKPYXKaIOMIEH Cpelbl COCIMHEHNUSIMH CEPBI

27 Brrancnenue MaccoBOM JOJIU BBIX0O1a bubanoreka [JOK
OPOAYKTA PeaKIUH https://m.edsoo.ru/00adec8a
OO0mas xapakTepuCTHKa IeMeHTOB V A-

28 n AP;O pac OCTpaHCHUE one Bubmiorexa LIOK
TpYIIIbL. T, pacit HEHHUE B IPU ,

by pactipoctp . prpoa https://m.edsoo.ru/00adeea6
(usnyeckre 1 XUMHYECKUE CBOWCTBA
AMMUaK, ero Gu3NIecKue U XUMHUIECKUE Bubmmorexa [IOK

29 N
CBOMCTBA, MOJyYCHHUE U IPUMEHEHHUE https://m.edsoo.ru/00adf004
IIpaktuueckast padota Ne 3 mo Teme

30 «§0 THZ e z d a;a 3 He TeN; 0 Bubmiorexa LIOK

JIy4eHHE aMMHUaKa, U3yueHHE er'
. ‘ Y https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas kuciora, e€ pusnueckue u bubnnorexa [JOK
XUMHYECKHE CBOHCTBA https://m.edso0.ru/00adf306
Hcnons30Banye HUTPATOB U COJIEH aMMOHHMS

32 B Ka4eCTBE MUHEPAIBHBIX YI00OpEHHIA. Bubmorexa [IOK
XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH https://m.edsoo.ru/00adf518
Cpenbl COeIMHEHUSIMU a30Ta
Docdop. Oke octopa (V octhopHa

33 (bp(b na Gocgopa (V) u ochopras Bubmmorexa [IOK
KUCIIOTa, (GPU3MIECKHE U XUMHYECKHUE

5 https://m.edsoo.ru/00adf68a
CBOICTBA, IOJTy4eHHE
Hcnons3osanue pocdaro a4ecTBe

34 HeH:H pat (1())6 6’2 8 UB 1;; q3 TeB . bubanorexa [JOK

MHH bHBIX HUA. 3arps3HeHn
p N yAoop p https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl pocharamu

35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubanorexa [JOK
(usnyecKre 1 XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriepoja, ux Gpusndeckue u

36 XUMHYECKHE CBOMCTBA. DKOJIOTHYECKHE bubanorexa [JOK

l'IpO6J'I€MI)I, CBA3aHHBIC C OKCHUIOM YIJICpOJa
(v

https://m.edsoo.ru/00adfebe
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Bbubnnorexa [JOK

37 VYronbpHas KucioTa v €€ Coau https://m.eds00.ru/00ae006¢
IIpaktudeckas padora Ne 4 o Teme
38 "l'IljonyquI/Ie yFI;ICKI/ICJIOI‘O rasa. bubamorexa LIOK
https://m.edsoo.ru/00ae027e
KauectBeHnHas peakuus Ha KapOoHAT-HOH"
39 IlepBoHauanbHBIC TOHATHS 00 OPraHUYCCKUX bubaunorexa [JOK
BEII[ECTBAX KaK O COCUHECHUSX yriieposa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coennueHus Brbmmorexa LIOK
https://m.edsoo.ru/00ae080a
IIpaktuueckast padota Ne 5. PemienHue
41 SKI:JHepI/IMeHTaJ'IliHLIX 3a]1aq 1o TeMe Bubamorexa [IOK
N https://m.edsoo.ru/00ae0bf2
«BaxneWme HeMeTauTbl M UX COCAMHCHHS
42 Kontponbnas pabora Ne3 o teme bubnuorexa [IOK
«Bakueiie HeMeTaIbl U UX COETUHEHUS https://m.edsoo.ru/00ae0e18
OO0mast XxapaKTepUCTHKA XUMAYCCKIX
43 3JIEMEHTOB — METAJJIOB. MeTaindeckast bubaroreka [TOK
CBSI3b M METAJUTHYECKAst KPUCTAIUTHYCCKAsT https://m.edsoo.ru/00ae103e
peméTka. Puznueckue CBOMCTBA METAIJIOB
XuMHYeCcKHe CBOMCTBA METAJIOB.
44 DNIEKTPOXUMHUUECKHUN Psii HANpsLDKEHUN bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
METaJIJIOB
OO011He crIocoObI MOTYUICHUS METAILIOB.
CrnaBbl. BeranciieHust o ypaBHEHUAM Bubnnorexa [IOK
45 .
XUMHUYECKUX PEAKIUA, €CITH OJIMH W3 https://m.edsoo.ru/00ae1156
PeareHTOB COACPIKUT MPUMECH
46 ITonsiTHe 0 KOPPO3UHN METAIIOB Brbmmorexa LIOK
https://m.edso0.ru/00ae1278
bubanorexa [TOK
47 [l{enousie MeTaLIbI https://m.edsoo.ru/00ae14b2
48 OKCHIBI ¥ THAPOKCHUIBI HATPUS U KAJTHS Brbmmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [[enouHO3€MENBHBIE METAIUIBI — KaJIbLUM U Bubmmorexa [IOK

MarHui

https://m.edsoo0.ru/00ae15e8
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Bbubnnorexa [JOK

50 Bakueiiie coOeJUHEHUS KaJIbIUS https://m.edso0.ru/00ael5e8
51 O0001IeHNE U CUCTEMATH3ALMSA 3HAHUA
52 JK€ctkocTh BOABI M CLIOCOOHBI €€ yCTpaHeHHs I;gs;l:l;(;:z;i?::/o 0ac1886
53 IIpaxTrdeckas padbora Ne 6 o Teme Bubmmorexa IIOK
"YKECTKOCTH BOIBI M METOIBI €€ YCTpaHEeHHs" https://m.edsoo.ru/00aelae8
54 J— bubmuoreka [TOK
https://m.edsoo.ru/00aelc64
55 AmoTepHbIe CBOICTBA OKCHAA U Bubmmorexa [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubamoreka [TOK
56 HKeneso https://m.edsc]i).ru/Oan1d86
57 Oxkcupipl, THAPOKCHIBI 1 conn xene3a (1) u bubanorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHNE U CUCTEMATH3ALMA 3HAHUA
| stenepmcnmmmn s no o bimorera LIOK
«BaxHel1ne MeTauIbl ¥ UX COSIUHEHUSD https://m.edsoo.ru/00ae3de8
BrrurciieHus mo ypaBHECHUSIM XHMAYECKHX
o | o oo e
BbIUuCIEHUs MACCOBOM I0JM BBIXOJA https://m.eds00.ru/i0ae] 750
MPOAYKTA PeaKIuu
61 O0001IeHHE U CUCTeMAaTH3aIHs 3HAHUH
62 Kontponsnas pabora Ne4 o teme
«BaxHe#me MeTauTbl ¥ UX COSAUHCHHS
63 BemecrBa u Marepuaisl B IOBCEJHEBHOM Bubmmorexa LIOK
’KU3HH YeIIOBEKA https://m.edsoo.ru/00ae3f50
64 XuMHUecKoe 3arps3HEHUE OKPY>KaroLen bubanorexa [JOK
cpeabl https://m.edsoo0.ru/00ae4270
65 Ponb XuMuM B pemeHnH 3KOJIOTHYECKIX Bubmmorexa [IOK

mpooiieM

https://m.edso00.ru/00ae4270
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66 PeseprubIit ypok. O600meHne n 1 Bubmmorexa [IOK
cUCTEMaTH3aLns 3HAHWH https://m.edsoo.ru/00ae0dOa
67 PeseprubIit ypok. O600meHne n 1 Bubmmorexa [IOK
CHCTEMATH3alys 3HAHUN https://m.edsoo.ru/00adb33c
68 PezepBHbIi ypok. O000mIEeHNE 1 1 bubanorexa [JOK
cUCTeMaTH3alys 3HAHWH https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

» Xumus, 8 knace/ Pymsuruc I'.E., @enpaman @.I'., Akunoneproe obmiectso «M3matensctBo «IIpocBemenues

* Xumus, 9 xnace/ Pymsurtuc I'.E., ®ensaman @.I'., Akunoneproe obmiectBo «M3matensctBo «IIpocBenienne)

METOJAUYECKUE MATEPHUAJIbI AJI51 YUUTEJISA
1. T'abpuensa O.C , Bockoboitaukosa H.I1., Simrykoa A.B. Hactonpras xaura yuaurens Hpoda ,2021

2. I'abpuensn O.C., SmykoBa A.B. , Terpans 1 1a00paTOpHBIX ONBITOB U IIpakTHYecKUX padoT poda 2022
3. T'abpuensu O.C. Metoanueckoe nocodue k yueoHuky dpoda 2021

4. Xumust: TexHOIOTHUeCKUe KapThl

5. Xumus 8 kiacc: KoHTpoNbHBIE U IPOBEPOYHBIC PAOOTHI

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI 1 PECYPCBI CETH UHTEPHET
1.Tl'azera " Xumus " u calft 1 yuutens " S uny Ha ypok XUMUHR"

2.Enunas xomiekmus LIOP

3.Komexmus Poccuiickoro o6meo0pa3oBaTeI-HOTO TOpTaia






