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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XMMHHM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padoueil MNporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[IporpamMma mo xumuu Ja€T MpEACTaBICHHE O LENsAX, oOlIeil cTpateruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, — yCTaHaBIMBAaeT  00s3aTENbHOE  MIPEIMETHOE CoJiepKaHue,
peaycMaTpUBaeT pachlpeielieHne €ro Mo KiaccaM W CTPYKTYPHUPOBAaHHUE IIO
pa3zenaMm M TeMaM MPOrpaMMbl MO XHMHH, OMPEAEISeT KOJIUYECTBEHHBIC WU
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUS XUMHH C Yy4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
0COOCHHOCTEM  OOy4aroluXCsl, OINpeAeNsieT BO3MOXHOCTU IpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE I1€JIeH N3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEILHON JESITENFHOCTH OOYYaromerocss MO OCBOCHHIO
y4e0HOTO coIepKaHusl.

3HaHWE XUMHH CIY)KHT OCHOBOW [Isi (OPMHUPOBAHUS MHPOBO33PECHHUS
00y4aroIerocsi, ero MpeACTaBICHUH O MaTepHATIbHOM €IWHCTBE MHUPA, BAKHYIO
ponb urparT (GopMmHEpyemble XUMHEH MPEACTaBICHHUS O B3aUMOIIPEBPAIICHUSIX
HEPrUH U 00 DBOJIOLMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEUICHHs TII00ATBHBIX
npoOJieM YCTOWYHMBOI'O Pa3BUTHS YEJIOBEUECTBA - CBHIPhEBOM, JSHEPreTHYECKOM,
MUIIEBON U 3KOJIOTUYECKOW O€30MMacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuenune xumuu:

e CHOCOOCTBYET peaiu3alil BO3MOXHOCTEH Ui CaMOpPa3BUTHS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

e BHOCUT BKJIal B (opMUpPOBAaHWE MBIINIJICHUS W  TBOPUYECKHUX
CIOCOOHOCTEM  OOydaroluxcs, HaBBIKOB HMX CAMOCTOATEIBHOM  y4eOHOIl
NESATEIbHOCTH,  OKCIIEPUMEHTAIBHBIX W HCCJICNOBATENbCKUX  YMCHHH,
HEOOXOJMMBIX KaK B IIOBCCIHEBHOH JKW3HM, TaK M B TPOo(ECCHOHATBLHON
JeSITEIbHOCTH;

e 3HAKOMUT CO CIENU(PUKON HAYYHOTO MBIIIICHUS, 3aKIabIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JUHCTBO PUPO/IbI U YEJIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOIUXCS;

e CcrmocoOCTBYeT  (OPMHUPOBAHWIO  I[EHHOCTHOTO  OTHOIIEHUSA K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPHUPOJAE, K YEIOBEKY, BHOCUT CBOUM BKJIAJ B
HKOJIOTHYECKOE 00pa3oBaHne 00YyJIarOITHUXCS.



JlanHble HampaBlieHUS B OOYYEHHH XHMMHUU OOECIEUMBAIOTCA Crenn(UKOn
COJEpKaHUsl  y4yeOHOro  MpenMeTa, KOTOPbIM  SBISETCS  IE€IarorU4ecKH
alaliTUPOBAHHBIM OTPaKEHUEM 0a30BOM HayKU XMMHUH Ha ONPENEIEHHOM dTalre eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEr0 00Opa30BaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBI NEPBOHAUYAIBHBIX IOHATUNH XUMHH, OCHOB
HEOPraHWYECKOM XUMHUM UM HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHSATHHI
OPraHUYECKON XUMUH.

CrtpykTypa coaepkaHusi MPOrpaMMbl M0 XUMHUUA CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0o noaxoaa K €€ m3ydeHuro. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATAN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 1O MPUHLHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

- aTOMHO-MOJIEKYJIIPHOI'O YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

- [Iepuonnueckoro 3akona J1.1. MeHneneesa kak OCHOBHOI'O 3aKOHA XUMUU;

- YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3H;

- TMpEeACTaBICHUH 00 3JIEKTPOIUTUYECKOM AHUCCOIMALMM BEIIECTB B
pacTBopax.

Teopetndeckne 3HaHMS PACCMATPUBAIOTCA HAa OCHOBE OMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATENBHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIIONHSS (YHKUMU OOBACHEHHMS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IMPAKTUYECKOIO NMPUMEHEHUS U IOIYYEHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue mnporpaMMbl MO XHMHH CIOCOOCTBYET (POPMHUPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKON COCTABIIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOM NPUPOABI, LIEHHOCTHOTO OTHOIIEHUSA K HAy4YHOMY 3HAHUIO H
METOJaM IO3HAaHWs B Hayke. M3yueHue XMMHUHM NPOUCXOOUT C IPHUBICYEHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEOHBIX MpeaAMETOB: «OKpYyKalomUi MHUPY,
«buonorus. 5-7 knacce» u «Pusuka. 7 Kiace».

[Ipy wu3yyeHMH XUMHHM TPOUCXOAUT (OPMUPOBAHME 3HAHUN OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3agaya yyeOHOro mpeaMera COCTOUT B (POPMUPOBAHUU CUCTEMBI XMMHUYECKHX
3HaHUU - BaKHEUIMX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETHUUECKUX MOJOKEHUH,
JOCTYIIHBIX 00OOIIEHUI MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B
OpUOOLIEHMM K HAy4YHbIM METOJaM T[IO3HaHWS TMpPU HW3YYEHUU BEIIECTB U
XMMHUYECKUX peaklui, B (POPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHUMU B YYEOHO-IIO3HABATENbHOM U y4eOHO-HUCCIIEN0BATEIbCKON
JESITEIbHOCTH, OCBOCHHM TPaBUJ O€30MacHOro OOpalieHus C BELIECTBAMHU B
ITIOBCETHEBHOM KU3HH.

[Ipu u3yyeHnn XUMHUK Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs Ba)KHOE
3Ha4YeHHE MPUOOPETU TaKUE HeIH, KaK:



- (opmMupoBaHWE WHTEIUICKTyaIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

- HampaBJICHHOCTh OOy4YeHHUs Ha CHUCTEMaTHYECKOe MPHOOLIECHUE
oOy4Jaronmxcss K CamMOCTOSATEIbHOM MO3HABATENLHON JEATEIbHOCTH, HAyYHbIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

- obecrnieueHne yCaoBUi, CIOCOOCTBYIONTUX MPUOOPETCHUIO 00YJIarOIITUMUCS
OMbITa Pa3HOOOPA3HOU JEATEIBHOCTH, MO3HAHUS WU CAMOIIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINN), UMEIOMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

- (opmupoBanne o00mel (QYHKIMOHATBHOM M €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH, B TOM UYHCI€ YMCHHH OOBSCHITH H OIICHWUBATH SIBIICHUS
OKPYXAIOIIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHUH, TPUMEHSTh HMX MpPH PEUIEHUU TPoOJeM B TOBCEAHEBHOM >KHU3HU H
TPYJOBOM EATEIbHOCTH;

- ¢opmupoBaHHEe Yy OOy4YalOMMXCA TYMAHUCTUYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1[€JIeCO00Pa3HOr0 TMOBENCHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IENSIX
COXPaHEHHMS CBOETO 3[0POBbS U OKPYKAIOILIEH MPUPOIHON CPEIbI;

- pa3BUTHE MOTHUBALMU K OOYYEHHUIO, CIOCOOHOCTEHW K CaMOKOHTPOJIIO M
CaMOBOCIUTAHUID HAa OCHOBE YCBOEGHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOo(uisi M HANpaBIECHHOCTU AaJbHEHIIEro
oOy4eHus.

OO6miee 4uCIO 4YacoB, OTBEAEHHBIX MJI M3YYEHUS XUMHUU Ha YpPOBHE
OCHOBHOT0 00I1Ier0 00pa3oBaHus, cocTaBisgeT 136 yacos: B 8 kimacce - 68 yacos (2
Jaca B HeJlel0), B 9 kitacce - 68 yacoB (2 yaca B HEJICITIO).



COJEPXAHUE OBYUYEHUASA

8 kuacc

IlepBoHauyajibHbIE XUMHYECKUE OHATHSA

[Ipeamet xumuu. Posib XMMUU B )KM3HU YeJlOBEKa. XUMHS B CUCTEME HayK.
Tenma u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATperaTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeToAax MO3HAHMS B XUMHUM. YHMCThIE BEUIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI M MOJEKYJIbl. XUMUYECKHE 3IeMEHThl. CHMBOJIBI XMMHYECKUX
aneMeHTOB. [IpocTsie 1 CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢opmysna. BareHTHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAs aTOMHasg Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0S XMMUYECKOTO AJIEMEHTA B
COEJIMHEHNUHU.

KonungectBo BemecTBa. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BemecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COCIUHEHNN.

Pu3nyecKre U XMMUYECKUE SABJICHHsI. XUMUYECKasl peakus U €€ NpU3HAKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

e 3HAKOMCTBO C XUMHUYECKOM TMOCyIOM, TMpaBuUjaMu padoOThl B
nabopaTtopun W mHpuéMaMu oOpamieHuss ¢ J1a00opaTOpHBIM  000PYJIOBaHUEM,
U3y4YeHUE U onucaHue (PU3MUECKUX CBOMCTB 00pa3llOB HEOPraHUYECKUX BEIIECTB,
HaOmoieHne pu3nyeckux (IIaBiIeHUE BOCKA, TasHUE JIbJA, PACTUPAHHME caxapa B
CTYNKE, KWIIEHHE€ W KOHJEHCAlMs BOJbI) M XHUMHYECKHX (TOPEHUE CBEYH,
MPOKAJIMBAaHUE MEIHOW MIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCIIOTOM) SIBJIICHUH,
HAOJIOJICHUE M ONHMCAHME MPU3HAKOB TMPOTEKAHUS XHWMUYECKUX peakuui
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOpPHIOM Oapus,
paznoxenue ruapokcunga meau (l1) mpu HarpeBaHuu, B3aMMOJCICTBHE KeJe3a C
pactBopoM conu mMeau (1), n3yuenne cnocoOOB pazieneHus cMecel: ¢ TOMOIIBIO
MarHuTa, (uibTpoBaHWE, BBIIAPUBAHUEC, JAUCTWUIAIUSA, Xpomatorpadus,
IPOBEJCHNE OYMCTKHU MOBApEHHOM COJIM, HAOJIOJEHHWE U ONUCAaHUE PE3yJIbTaTOB
MPOBEICHUS OIbITa, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MaccChl, CO3JaHUE
Moeield MOJIEKYJ (IIapOCTEP>KHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHNYECKHUX BelleCTB

Bo3ayx - cMech razos. CocraB Bo3nyxa. Kucnopon - aneMeHT u mpoctoe
BelecTBo. Haxoknenuwe kuciopoja B MpUpoAe, (PU3MYecKHe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJly4YeHHUsI KUCIOpoJa B JIabopaTOpuU H MpOMBIIUIeHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H - alIoTpoIiHas MOAU(UKALIHS KUCIOPOA.



TemnoBoii 3¢ (deKkT XUMHUUECKOH peaKINH, TEPMOXHUMHUYECKHUE ypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon - sneMeHT W mpoctoe BemecTBO. Haxoxkaenwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nonyuyeHus. Kucmotsl u comnu.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyueckne CBOWCTBA BOoAbl. Boma kak pactBopurenb. PacTBOpEL
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B *KU3HU 4esnoBeKa. KpyroBopot BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanus Heopranndeckux coeauHenuii. Okcuanl. Knaccudukanus
OKCHJIOB:  cosieoOpasyromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukamuss OCHOBaHUW: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanust kuciaor. Homenknarypa kucinor. @uznyueckue u
XUMHYECKHE CcBoMcTBa KHUCIOT. Psn axktmBHOcTM MeTamioB H.H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenkmarypa cosneil. @u3n4eckue 1 XMMAYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

e KAauECTBEHHOE OIPEACICHUE COACPkKAaHHUS KHUCIOpPOJAa B BO3IyXE,
MOJIy4eHHe, CcoOMpaHue, paclio3HaBaHUE U U3YYEHUE CBOWCTB KHCJIOPOJA,
HaOJFOICHUE B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJAOM M YCIOBUS BOZHUKHOBEHUS
U TIpeKpamieHus TopeHus (moXkapa), O3HAaKOMIIEHHE ¢ 00pas3laMu OKCHUIOB H
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACNO3HABAHUE W W3YUYCHUE
CBOMCTB BOoaoOponaa (ropeHme), B3aumMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJII0ICHNEe U3MEHEHHUS OKPAaCKM MHAMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumozeiictBus okcupa menu (IlI) ¢ pacTBopoM cepHON KHCIOTHI,
KUCJIOT C METaJUIaMH, PEaKIUid HEUTpaIU3aluu, IOJYy4YEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METajjla JAPYTMM M3 PacTBOpa COJM, PELICHUE



DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYEeCKHX
COEIMHEHUI.

IMepuognueckuid 3axkoH u Ilepuogmyeckass cucreMa XHUMHYECKHUX
iemeHnToB .. MennaeneeBa. CrtpoeHue aroMoB. XHMMHUYECKAsi CBS3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KiIacCU(UKAIMU XUMUYECKHX 3JIeMEHTOB. [loHsTHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y TUJIPOKCUBI.

Ilepnonnueckuit 3axoH. llepuonnueckas cucTeMa XMMHYECKHUX DJIEMEHTOB
AWM. MenneneeBa. KoporkonepuogHas W JJIMHHONEpHOAHAsA  (HOPMBI
[Tepronnueckoii cuctembl xumuieckux 3neMeHToB .M. Menaeneesa. [lepuoabl u
rpynnbl. @U3NYECKUNA CMBICT NOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U TPYIIIIbI
DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sAnuep. W30Tombl. DIEKTPOHBI.
CtpoeHue 3JIEKTPOHHBIX O00JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuomnueckoin cucrembl J[.MI. MeHnneneeBa. XapakTepuUCTHKA XUMHAYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckont cucreme [I.11. Menneneesa.

3aKOHOMEpPHOCTH H3MEHEHUSI paJnyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYIIIAM U IIEPUOIAM.

3nauenue llepumomnueckoro 3akoHa u llepmoanueckol  CHUCTEMBI
XAMHWYECKUX JJIEMEHTOB ISl pa3BUTUs Hayku W npaktuku. .M. Mennenees -
YYEHBIN U TPAKIAHUH.

Xumuyeckass cBsi3b. KoBaneHTHas (MOJispHAasi M HEMOJSIpHAsi) CBS3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHHs.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIUU.
[Iporecchl OKuCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMenm:

e U3y4YeHHUE 0Opa3IOB BEIIECTB METAIJIOB U HEMETAJIJIOB, B3aMO,ICHCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX — PEaKUUN
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHNUS).

Mescnpeomemmnuie ceazu

Peanuzanus MeXnpeAMETHBIX CBA3€M NMPU HM3YYEHUM XUMHM B 8 KJacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TAK U MOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO61re ecTeCTBeHHO-HAYYHbIE TTOHITHS: HAyYHbIN (akT, TUIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHI,
M30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJA, DIEKTPUUYECKUN 3apsll, BEIIECTBO, TEJIO,



00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rumpocdhepa, MUHEpaNbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 kJacc

BemecTBO M XMMHYeCKas peakus

[Tepnonnueckuii 3akoH. llepuoguueckas cucremMa XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTU B W3MEHEHUU CBOICTB
XAMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPHUOJNOB, KalIWs, KaIbIUi MU UX
COCMHCHUNW B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BemecTBa: BUIBI XUMHYECKOW CBSI3U. THUIIBI KPUCTAIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHUJ1a XUMHUYECKOU CBSI3U.

Knaccudukanus m HOMEHKIATypa HEOPTAHUYECKUX BEIIECTB. XHUMUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3JIMYHbIM KJIACCaM HEOPraHUYECKUX
COCAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XuUMHUYECKHUX peakluuid MO pa3IudHbIM Mpu3HakaMm (1o
YHUCIIy U COCTaBY YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY A dexTy, 1o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[lonsiTue o0 ckopocT XumHuueckod peakuuu. IloHaTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pEAKIUU U TOJOKEHUE XUMHUYECKOIO
paBHOBECHUSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIIMU, JJIEKTPOHHBIN  OayiaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHOU peaKunu. CocraBiieHue YpPaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUU C  HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust AJIEKTPOITUTHYECKON JIUCCOLAINM. DIIEKTPOJIUTHI 151
HE2JICKTpouThl. KaThoHbl, aHUOHBL. MEXaHU3M JUCCOLMALIMM BEHIECTB C
pPa3IUYHBIMM BHUJIAMU XUMHUYECKON CBsi3u. CterneHp auccoruanvu. CuiabHbIE U
ci1a0bIe SJIEKTPOIUTHI.

Peakiuu #oOHHOTO oOOMeHa. YcCIOBUS MNPOTEKAHHUS peaKkUuid HOHHOIO
oOMeHa, MOJIHbIE U COKpaIIEHHbIC MOHHBIE YpaBHEHUs peakiuil. CBONCTBA KUCIIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 JIICKTPOJIUTHUECKOMN
nuccormannu. KauectBeHHbIe peakiu Ha MOHBL. [[oHSITHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

e  O3HAKOMJICHHUE c MOJIEIIAMU KPUCTAJUTMYECKUX pPELIETOK
HEOPTAaHWYECKUX BEIIECTB - METAUIOB M HEMETAIOB (rpaduTa W anmasa),



CIIOHBIX BEIIECTB (XJIOpUAA HATpUA), HCCIEAOBAHHE 3aBHUCHUMOCTH CKOPOCTH
XUMUYECKON peakluu OT BO3JACUCTBUS Pa3IMUYHBIX (HaKTOPOB, HCCIEIOBAHUE
AJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpollecca JHUCCOIMUAIMU  KHUCIOT,
niesioyel u coseil (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEO MATEPHUATIOB), MPOBEJCHUE
OTBITOB, WJUTIOCTPUPYIOUIUX MPU3HAKK MPOTEKAHUS PEaKIUil HOHHOTO OOMEHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  peakuui
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid HAa HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranibl U MX coeiMHEeHUA

O6mass xapakTepucTtuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTENneHu okucieHusa. CTpoeHue u (PU3HUYECKUE CBOMCTBA MPOCTHIX
BEUIECTB - TaJIOT€HOB. XHMUYECKHME CBOMCTBAa Ha IpuUMepe XJopa
(B3auMoOJIEHiCTBUE C MeTayIlaMH, HeMeTaJylaMH, IIejiouaMu). XJIOPOBOJOPO/I.
CongHasg KHMCIOTa, XUMUYECKUE CBOWCTBA, MOIy4YeHHE, NpuMeHeHue. [leiicTBue
XJIOpa ¥ XJOPOBOJOpOJia Ha OpraHu3M 4ellioBeka. BaxHeilliue Xjiopuasl U HX
HAXO0XKJEHUE B IPUPOJE.

O6mas xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (PpU3nYecKue CBONCTBA
MPOCTBHIX BEILECTB - KUCIOPOAA U CEPbl. AJTIOTPONHbIE MOAU(UKAIIMN KUCIOPOa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYEeCKUe CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3Uueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENS Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeXallie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEaKIUs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHHWA B TMpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW cpeabl COCIWHEHHMSIMH cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALLECHUS.

O6mras xapaktepuctuka 3meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHUCIEHHS. A30T, paclpOCTPAHEHHE B MPUPOLE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npuposie. AMMHaK, ero
bu3nuecKkue 1 XuMUYECKHUe CBOMCTBA, MOMyuyeHrue U npuMenenue. Coiu aMMOHUS,
ux QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3MYEeCKhe M XUMHUYECKUE
cBOlcTBa (0OIlIME Kak TMpEeJCTaBUTENS KJlacca KHUCIOT U clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3HeHUe OKPYKaIoIel cpe/ibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAW, 3arpsi3HEHHE BO3/AyXa, IMOYBBI W BOAoEéMOB). Docdop,
annotpornuelie Monupukammu ¢docdopa, GuzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMHUIECKUE CBOMCTBRA,
nosyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIOOPEHUIA.



Obmas xapakrtepuctuka 3meMeHToB |V A-rpynnbel. OCOOEHHOCTH CTpPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHS.  YIJIepoA,  aJUIOTPOIHBIC
MOAU(UKALIUM, PACHPOCTPAaHEHHE B MpuUpojae, (U3MYECKUE U XHUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
dbu3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE Ha IKHUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
ahdexT. YrompHas KACIOTa U €€ CONMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
NoJIydeHUE U TnpuMeHeHue. KauecTBeHHass peakuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKUX  BEIIECTBAX KaK O
COCIMHEHUAX yriepona (MeTaH, 3TaH, J3TWIEH, aleTUJIEH, 3TAaHOJ, TJIMLEPUH,
yKCyCHasi kuciota). [IpupoaHble HCTOYHUKU YTIEBOJOPOAOB (YTrojb, IPUPOIHBIN
ra3, He(Th), MNPOAYKTHl HX TepepaboTku (OEH3UH), UX POJIb B OBITY W
MPOMBINIUIEHHOCTU. [loHsTHE O OMOJOTHYECKM Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriieBojax — M HMX POJIM B KU3HM 4YeJloBeKa. MaTepuaibHOE €IUHCTBO
OpPTraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUMN.

Kpemuuii, ero Qusnueckue U XUMHUYECKHE CBOMCTBA, IOJY4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss o0
okcunie kpemaust (IV) u kpemuueBoi kucinore. CHWIMKAThl, UX UCIOJIb30BaHUE B
OBITY, B TIPOMBIIIJICHHOCTU. BaxHelilne CTpoUTeIbHbIE MaTepHaibl: KePaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCHOJIb30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

e u3ydyeHuE O0O0pa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOU
KHUCIIOTBI, TIPOBEICHUE KAaUYeCTBEHHBIX PEAKIIUN Ha XJIOPUI-UOHBI U HaOIOJICHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpakaroliue (U3MUYECKHE U XHUMHYECKUE
CBOMCTBAa TaJOT€HOB M HUX COCOUHEHHH  (BO3MOXXHO  MCIOJIb30BAHHE
BUJICOMATEPHUAIIOB), O3HAKOMJICHHME C oO0pa3liaMu XJIOPUIOB (TaJOTEHUIOB),
O3HAKOMJIEHHUE C 00pa3liaMH cephbl U €€ COeAMHEHUAMHU (BO3MOKHO HCIIOIb30BaHHE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUS caxapa Mo JCUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHON CEPHON KUCIOTHI, TPOBEICHUE KAUYECTBEHHOM peakuu Ha Cyib(aT-
MOH M HAOJIOJeHUWE NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BHUJICOMATEpUAIIOB), oOpas3iiaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJydYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, MPOBEACHHUE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX IPOTEKaHHUsI, B3AMMOIEUCTBAE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BHJIEOMATEPHUAIIOB), V3y4YCHUE MOJIeIIen
KPUCTAIUTMYECKUX pEeHIETOK anmasza, rpaduta, (QyiaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEMIECTB AKTHUBUPOBAHHBIM YTIEM U
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YCTPOMCTBOM NPOTHBOTa3a, MOJydYeHHe, COOMpaHue, paclo3HaBaHUE M M3yUCHUE
CBOMCTB YIJIEKHCJIOTO rasa, IPOBE/ICHUE KauyeCTBEHHBIX pPEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYE€HHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENW CUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTalTbl M UX COCTUHEHUS».

MeTaJsibl 1 X COeITMHEHUS

OO611as xapakTEepUCTUKA XUMUYECKHUX 3JIEMEHTOB - METAJJIOB HA OCHOBAHUHU
ux nonoxeHus B llepmogmdeckor cucremMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtajmndeckasi CBsi3b U
METAJUTMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaIpspKeHU MeTauioB. OU3nyeckne U XUMUYECKHUE CBOMCTBA MeTayioB. OOmue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAIIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTaiuibl: nojoxkeHue B [lepuoauueckon cucTeMe XUMUYECKUX
anemeHToB J[.MI. Menneneesa, CTpoeHHE MX aTOMOB, HaXOXICHHUE B IPUPOJE.
duznyeckre U XUMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HAaTpusi W Kainusgd. I[IpruMeHeHHe MIENOYHBIX METAUIOB U HUX
COCUHECHUM.

[[lenouyHo3eMeNbHBIE METAUIbl MAarHuii W KaJbLWW: IIOJOXEHUE B
[Tepronnueckoil cucreme xumuueckux 3nnemeHtoB [[.M. MenaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B rpupoae. PU3ndecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomuHui: nonoxenue B llepuogmyecko  cHCTEME  XMMHUYECKHUX
sanemenTtoB .M. MenneneeBa, CTpO€HME aToMa, HAXOXICHHE B MIPUPOJE.
du3nyeckre 1 XUMUYECKUE CBOMCTBA alfOMUHUS. AMGOTEpHBIE CBOWCTBA OKCHA
Y TUAPOKCUA ATFOMUHUS.

Kenezo: nmonoxenne B [lepruoanyeckor CUCTEME XHUMHUYECKUX SJIEMEHTOB
.. MenpaeneeBa, CTpOo€HHME aTOMAa, HAXOXAEHHE B mpupojac. Pusndeckue u
XHMHUYECKHE CBOMCTBa Xkene3a. OKCubl, THAPOKCU B U comu kene3a (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumMeHm:

e O3HAaKOMJIEHHE C oOpasllaMyd METAJIOB U CIUIABOB, UX (U3UYECKUMU
CBOMCTBaMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPUATIOB),
MCCIIEOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHUS KEJe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIOJB30BAaHWE  BHUIEOMATEpPUANOB), MPU3HAKOB  MPOTEKAHMS
KAQYECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KaJblHs, ATIOMUHUS, [IMHKA, JKEJIe3a
(1) u xenesa (111), mexu (1), HAOMOACHME W ONMMCAHUE MPOIIECCOB OKPAITHBAHHS
IJJaAMEHH MWOHAMU HATpus, Kalusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATFOMUHUS
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Y TUJPOKCHUJIA IMHKA, PEUIEHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxuelue
METaJUIbl U UX COCAUHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa u matepuanbsl B MOBCEIHEBHOW >KHU3HU 4elloBeka. bezomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakuuil B ObiTy. IlepBas momomnib mpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XHMMHUYECKOE 3arpsi3HEHHE OKpyKarolieh cpenbl (mpeaeiabHast AOMyCTUMAast
KOHIIEHTpalus BemiecTB, gaiee - [1/IK). Poab xuMun B perieHnn 3KOJIOTMYECKUX
npooIieM.

Xumuueckuii IKCnepuMenm:

e u3ydeHHME O00pa3uoB MaTepHalOB (CTEKJIO, CIUIAaBbl  METaJUIOB,
MOJIMMEPHBIE MaTEpPHUAIIbI).

Mesicnpeomemmuboie cea3u

Peann3zanust MeXNpeaMETHbIX CBS3€d NpH M3YYEHWH XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYyUHbIEC TOHSTHS: HAYYHBIM (PaKkT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KiIacCU(pUKALMs, TEePUOJAUYHOCTh, HAOIIOICHUE,
AKCHEPUMEHT, MOJICTTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMAPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®dusuka: Martepusi, aToM, OHJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHU]I,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DJICKTPUYECKUIN 3apsij, MPOBOJAHUKH,
MOJYNPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAs
pemeTka, CIUiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusa: ¢orocuntes, apixanue, Ouocdepa, d3KocHUCTEMa, MUHEPAIHHBIC
yI0OPEHHS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaIbl, TOPHBIE TOPOIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOECHHS MPOTrpaMMbl OCHOBHOI'O OOILIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUST XMMHUU B €IUHCTBE y4yeOHOU H
BOCIIUTATEIbHOU JEATENBHOCTH B COOTBETCTBUH C TPAJULIUOHHBIMA POCCUHCKUMU
COLIMOKYJIbTYPHBIMM M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, IPUHATBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3ALMHN O0yYarOIIHXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHMBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITA ACITEILHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIMTAHMSA '

e IICHHOCTHOIO  OTHOLIEHHS K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAYyYHOMY HaCIEOUI0, IIOHMMaHUsA 3HAYEHUs XUMHUYECKOU
HAayKH B XU3HU COBPEMEHHOro OOIIECTBa, CIOCOOHOCTH BIIAAETh JOCTOBEPHOM
uHbopMalMer O TMEepelOBbIX JOCTHKEHUSX M OTKPBITUAX MHPOBOM U
OTE€YECTBEHHON XHMMUH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpPOWCTBE
MHpa 1 00IIIeCTBa;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

e TMPEICTABICHUS O COLUMAIBHBIX HOPMAX M MPABUIIAX MEKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3sHOOOpPAa3HON COBMECTHOW JEATEIbHOCTH MNpHU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpoOLEccCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEACHHE M IIOCTYIKM CBOUX TOBAPHUILEH C ITO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUS:

e MMPOBO33PEHUYECKHE INIPEACTABICHHUS O BEIIECTBE M XUMHUYECKOH
peaKkiuy, COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKH H
COCTAaBJISIFOIIME OCHOBY JUIsl IOHMMAHUS CYLIIHOCTM HAYYHOM KapTHUHBI MUPA,
NpeacTaBlieHuss 00  OCHOBHBIX  3aKOHOMEPHOCTAX  pPa3BUTUSL  MPUPOJIBI,
B3aMMOCBS35IX YEJIOBEKA C MPUPOJHOM CPENOW, O POJIM XMMHUU B MO3HAHUM ITHUX
3aKOHOMEPHOCTEN;

e II03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA NIOJyYCHHE HOBBIX 3HAHUU
0 XUMHH, HEOOXOAUMBIE JIs1 OOBSICHEHHUS HA0JII0Ja€MBIX MPOLIECCOB U SIBJICHUH,
M03HABATENIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
JUTEPATypOi, MOCTYMHBIMU TEXHHUYECKHMMH CpPEJCTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;
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e HHTEpeC K OOYYEHHIO M MO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U
CHOCOOHOCTH K  CcaMOOOpa30BaHUIO, MPOEKTHOW U HCCIIENOBATEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH M YpOBHS OOy4eHHUs B
JaJIbHEHIIIEM;

4) hopMUpPOBaHUS KYJbTYPHI 3/10POBb;

e OCO3HaHME LEHHOCTU JKU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370pOBBI 00pa3 KW3HMU, OCO3HAHUE IOCIEICTBUNA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTr0sl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH  COOJNIIOJIEHUST TpaBui OE30MACHOCTH TpU  OOpaleHUH ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U pPEaIbHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

e UHTEpeC K MPAKTHUYECKOMY HM3Y4YEHHUIO Mpodeccuil U Tpyaa pa3IudyHOIO
pona, yBaXXEHHE K TPYAY U PE3YyJbTaTaM TPYIOBOW NESITENBHOCTH, B TOM YUCJIE Ha
OCHOBE TPUMEHEHMs] MPEAMETHbIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
VH/IMBUIYaJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW po(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHU,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(eCcCHOHATIBHOM cperie;

6) IK0JIOrHYeCKOro BOCIIMTAHHSA:

e DKOJIOTUYECKH 1€1ecO00pa3HOE OTHOILIEHUE K MPUPOJE KaK MCTOYHUKY
JKA3HU Ha 3€MJIE, OCHOBE €€ CYILECTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 310POBOTO U
O0e3omacHOro o0Opa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIIOIEH;

e CHOCOOHOCTH MPUMEHSTH 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XHUMHH,
JUIA  pEIIEHHST 3a7ay, CBS3aHHBIX C OKPYXKaKOIIEH NPUPOJHON CPEaor, s
NOBBIUICHUSI YPOBHSA SKOJOTMUYECKOM KYJbTYpbl, OCO3HAHMS TJI00AIBHOTO
XapakTepa 3KOJOTHYECKUX MpOoOJieM U MyTel MX pelIeHHs MOCPEICTBOM METO/I0B
XUMHUH, 3KOJIOTMYECKOTO0 MBIIUIEHHS, YMEHUS pPYKOBOJCTBOBAaTbCS KM B
II03HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMATILHOM IIPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeIMETHBIX pe3yJbTAaTOB BBIICISIOT 3HAYUMBIE JIJIs
dbopMUpOBaHUS MHUPOBO33PEHUsI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU
HAy4YHOM KapTHUHE MHUpA, U YHUBEpCaJbHbIe yueOHbIE IeUCTBUS (I103HABATEIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPHIE 00ECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIAHUPOBAHUIO W OCYIIECTBIICHUIO Y4eOHOM
JEATEIIbHOCTH.
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Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jiornyeckue AeiicTBHA:

e YMEHHS MCIOJIb30BATh MPUEMBI JJOTHUYECKOTO MBIIUICHUSI IPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB U ABJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUYECKUE PACCyX IACHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 AHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUYCHUS;

e yMEHHE MPUMEHATH B NPOIIECCE MO3HAHUSI MOHATHUS (MPEIMETHBIC U
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIETU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUYECKON peakIuu — MpU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 33/1a4, ¢ YYETOM
ATUX MOJEIBHBIX IMPEICTABICHUI BBISABIATh M XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJICACTBEHHBIE CBS3M U
MIPOTUBOPEYUHS B U3y4aeMbIX MTPOILIECCAX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

e yMEHHME WCIOJIb30BaTh IIOCTABJICHHBIE  BOMPOCHl B  KAueCTBE
WHCTPYMEHTA TIO3HAHMS, a TakXKe B KayeCcTBE OCHOBBI Il (PopMHUpOBaHUS
TUIIOTE3bI TIO IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

e MPUOOPETEHHUE OINbITA IO MJIAHUPOBAHUIO, OPTAHU3AIMKU U MIPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/JIBI 110 PE3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIEIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

e yMEHHE BBHIOMPATh, AHATU3UPOBATH U MHTEPIPETUPOBATH WHOOPMAITUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOJIyIaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHbIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHUIO;

e yYMEHHE NPUMEHSATh PA3IUYHBIE METOJbl M 3alpOChl MPU TOUCKE U
orbope wuHOOPMAIMM ¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJAUMBIX IS
BBITIOJTHEHUS Y4e€OHbIX M TIO3HABaTEIbHBIX 3aJady  OMNpeAeIEHHOTO THIIA,
npuoOpeTeHrue  ombiTa B O0JACTM  HUCIHOJIb30BaHUS  MH(OpMaAMOHHO-
KOMMYHUKATUBHBIX  TEXHOJOTHU, OBJIaZICHUE KYJbTYpO AKTUBHOI'O
WCIIOJIb30BAHUSL PA3JIMYHBIX TIOUCKOBBIX CHCTEM, CaMOCTOSATEIHLHO BBIOUPATH
ONTUMAJIbHYI0  (HOopMy TIpeACTaBiCHHS WHPOPMAMA U  WLTIOCTPUPOBATH
peraemMbie 3a7a4d HECIOKHBIMH CXEMaMH, JuarpamMmamu, Apyrumu (popmamu
rpauKu U UX KOMOMHAIUSMU;
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e YMEHHE HCHOJb30BaTh W AaHAIM3UPOBATH B IIpolecce Y4YEOHOH W
MCCJIEIOBATENLCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSIHHE OKPYKAIOIIEH NpUPOIHON
Cpellbl.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

e yYMEHHMS 3aJaBaTh BOMPOCHI (B XO0j€ auajgora v (WIM) JUCKYCCHH) IO
CYLIECTBY  OOCyXJaemMoil  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIBHO BBIITOJHEHMS PEJI0KEHHOM 3a]a4H;

e YMEHHUS TPEJICTaBIATh MOJIYYCHHBIE pE3yJbTaThl MO3HABATEIbHOM
NESTEIbBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IPE3CHTALUIO
pPE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

e yMEHHUS Y4YeOHOrOo COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEJIbHOM M HUCCIIEOBATENbCKON  JNEATENBHOCTH  HPU  PEIICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE HITYPMbI», KOOpJIWHALIUSA
COBMECTHBIX JICWCTBUH, OIpelIeJIeHUEe KpPUTEpPUEB IO OLIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryJsiTuBHBIe YHUBepCaJbHbIEe y4eOHbIe AelicTBUS:

e YMEHHE  CaMOCTOSTENIbHO  OMNpeNesTh  LEId  JeATEIbHOCTH,
IUTAHUPOBaTh, OCYIIECTBISATH, KOHTPOJIUPOBATH U TpPU  HEOOXOAMMOCTH
KOPPEKTUPOBATh CBOIO JI€ATEJIbHOCTh, BbIOMpAaTh Haubosaee 3(PPEeKTUBHbBIE
CHOoCcOOBl  pemieHus Y4yeOHBIX U TI03HABATENbHBIX 3a/lady, CaMOCTOATEIbHO
COCTAaBIISAITh WJIM KOPPEKTUPOBATh TMPEIJIOKEHHBIM aIrOpUTM JEHCTBUM IIPU
BBITIOJTHEHUH 33JaHUil ¢ y4€TOM TMOJNyYeHHs HOBBIX 3HaHWK 00 W3ydaeMbIX
O0OBEKTaX - BEIIECTBAX M pEAKIMIX, OLICHUBATh COOTBETCTBHE IMOJIYYEHHOTO
pe3yinbTaTa 3asBICHHOM 1€, YMEHHE WCIIOJIb30BaTh M  aHAJU3UPOBATH
KOHTEKCTBI, TIpeJIaraeMble B yCJIOBUH 3a/1aHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX PE3YNBTATOB TIO0 OCBOCHUIO OO0S3aTEIHHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMHCS HAy4YHBIC 3HAHUSA, YMEHHUS U CIIOCOOBI
neucTBul, crneruduueckue g TpeAMETHONM o0nactu  «XUMHS», BUBI
NESATEIIBHOCTH IO  IOJYYEHUIO HOBOTO  3HAaHWA, €ro HMHTEPIPETALUU,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSX.

K xoniy oOydyeHus B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

e  pACKpbIBaTh CMBICJ OCHOBHBIX XMMHUUYECKUX IOHATUH: aTOM, MOJIEKYJIa,
XAMUYECKUU  BJIEMEHT, IMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs aTOMHas |
MOJIEKYJIApHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsA Macca, MaccoBas
JIOJISI XUMUYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHUJ, KUCIIOTA,
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OCHOBAHHUE, COJib, BJEKTPOOTPUIATEIBLHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas
peakius, KiaccupuKaius peakuid: peakiiui COSIUHEHUs, PEaKIUU Pa3IoKeHUs,
peakiMy 3aMeIlCHUs, peakIu OOMEHa, 3K30- U SHIAOTEPMUYECKHUE pEaKIIUH,
TEIJIOBOM 3(PQeKT peakiuu, sApOo aToma, SJICKTPOHHBIA CIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XHUMHYEcKas CBs3b, IOJIApHAs U HEMOJSpHAs
KOBAJICHTHAsI CBS3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MacCcOBas IO
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUsI) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aHUMOCBS3b OCHOBHBIX XUMHUYECKUX TOHITUU U
MPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCMOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JIJIi COCTaBJICHHS (HOpMyJ
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e  ONpEAEIsATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEIIIECTB K OINpPEACIEHHOMY KJIacCy COeAMHEHUM 1o GopmyiiaMm, BUJI XUMUYECKON
CBSI3M (KOBAJICHTHAS] U MOHHAS) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cMbica Ilepuonnueckoro 3akona [[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh  [OHUMAaHUE  MNEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKUX BJIEMEHTOB OT HUX MoJiokeHusa B [lepuoamueckoil cucreme, 3aKOHOB
COXpPAaHEHHMSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOIO
Y4€HUs, 3aKOHa ABOTAIpO;

e OIKMCHIBAaTh W XapakTepu3oBaTh Ta0aMuHyr (opmy Ilepuonuueckoit
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TjaBHas moiarpymna (A-
rpynna)» u «mnobounas noarpynmna (b-rpymma)», Maneie U OOJbLIME MEPUOABI,
COOTHOCUTH 00O3HA4YeHHUs, KOTOpble uMerTcia B Tabmuue «llepuonnueckas
cuctemMa Xxumuueckux oanemeHTtoB .M. MengeneeBay ¢ 4YMCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3apsijl
a1ipa, 00IIIee YUCIIO AIEKTPOHOB U PaCHpe/IeTICHUE UX 0 DJIEKTPOHHBIM CIIOSIM);

e KIaccU(PUIMPOBATH XUMUUYECKHE DJIEMEHTHI, HEOPTAHMYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TerIoBoMy G DEKTy);

e  XapakTepu3oBaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBONCTBA BEIECTB
pPa3JIMUHBIX KJIACCOB, TMOJTBEPKJas OINKHCAaHUE MPUMEPAMHU MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

e TMPOTHO3UPOBATH CBOMCTBAa BEIIECTB B  3aBUCUMOCTH OT HUX
KaueCTBEHHOI'0 COCTaBa, BOBMOXKHOCTU MPOTEKAHUS XUMUUYECKUX MPEBpAIICHUN B
Pa3JIMYHBIX YCIOBUSIX;

e BBIUUCIATH OTHOCUTEIIBHYIO MOJIEKYJSAPHYIO U MOJISIPHYIO MAacChl
BEILIECTB, MAacCOBYIO JOJI0 XMMHUYECKOro 3JieMeHTa 1o (opMmyse COeAUHEHUS,
MAacCOBYIO [OJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHHIO
XAMHUYECKOMN pEeaKIuu;

e MPUMEHSTH OCHOBHBIC ONEPAIMU MBICIUTEIHHON JEATEIbHOCTU - aHAIU3
W CHHTE3, CpaBHEHHE, O0000IeHNne, CHUCTEeMATH3aIuIo, KJIacCU(UKAIUIO,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — Il U3YUYEHHUS CBOMCTB BELIECTB U
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XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METObI MTO3HAHUS - HAOIIOACHHUE,
U3MEpEHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN);

e CIENOBAaThb MpaBUJaM  TMOJb30BAaHUA XHUMHUYECKOM TOCYIOH U
7a00paTOpHBIM 000pPYAOBaHUEM, a TAKXKe MpaBUiiaM OOpaleHUsl C BEIIECTBAMU B
COOTBETCTBHUHM C HWHCTPYKIHSIMHU IO BBINOJHEHUIO JaOOPATOPHBIX XUMHUYECKUX
OMBITOB MO TOJYYCHUI0O U COOMpPaHHIO Tra3000pa3HbIX BelIECTB (BOjgopoaa H
KHCIIOpOJia), TMPUTOTOBJICHUIO PACTBOPOB C OMNPENEIIEHHOM MaccoBOM JoJiel
PacCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U IMTPOBOJUTH XUMUYECKHAE IKCTIEPUMEHTHI
II0 PACIIO3HABAHHUIO PACTBOPOB IIEJIIOYEHM M KHUCIOT C MOMOIIBK) HHAUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K xonimy oOydyenus B 9 kJjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

e pacKpblBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TOHATUM: XUMHUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb  OKHUCJICHHS,
XUMHUYECKasi peakivs, XUMHUYECKas CBsI3b, TEIUIOBOM A EKT peakiuu, MOJb,
MOJISIPHBIN 00BEM, PacTBOp, IICKTPOIUTHI, HEINEKTPOIUTHI, DIIEKTPOTUTHUECKAS
JTUCCOIIMAITHS, PEAKIIMM HOHHOTO OOMEHa, KaTalnu3aTop, XMMHUYECKOE PaBHOBECHE,
oOpaTUMble ¥ HEOOpaTUMbIE pEaKIMHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
pEaKUHUHU, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKHUCICHUE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM(pOTEpPHOCTh, XHUMHYECKas CBsI3b (KOBaJEHTHasl, WOHHAs,
MeTaJTMYeCcKas), KpUCTaUIMYECKas pemeTka, KOPpO3Husi METalioB, CILUIABBI,
CKOPOCTh XHMHMYECKOM pEaKLNH, NPeAeNbHO aomyctumas KoHueHtpauus [IJIK
BEILIECTBA;

e WUIIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XWUMHYECKUX TMOHSATHN U
MPUMEHSITH ITU TIOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e UCIIOJIb30BAaTh XHWMHYECKYI) CHUMBOJIMKY JJIS COCTaBJICHHS (QopMyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e  ONPEAENATh BAJCHTHOCTD U CTENEHb OKUCIEHNUS XUMHUYECKUX JIEMEHTOB
B COCAMHEHMSAX  pPa3JIMYHOIO  COCTaBa, IPUHAIEKHOCTh  BELIECTB K
OTIpENICIEHHOMY KJIACCy COCIMHEHHH 1O QopMysaMm, BUJ XUMHYECKOU CBS3H
(KOBaJICHTHAs, HIOHHAS, METAJUINYECKAsA) B HEOPTAaHUYECKUX COCAMHEHUSIX, 3aps]l
MOHAa TIO0 XUMHUYECKOW (opmyse, XapakTep Cpeapl B BOJHBIX PacTBOpPax
HEOPraHWYECKUX COCAUHEHUM, THUIl KPUCTAUIMYECKOM PEIIETKA KOHKPETHOTO
BEILIECTBA;

e packpeiBaTh cmbich Ilepuognueckoro 3akona J[.MI. MenneneeBa wu
JIEMOHCTPUPOBATh €ro MOHMMAaHWE: OIMUCHIBATH M XapaKTEPU30BaTh TAOJIMUYHYIO
bopmy Ilepuoguyeckoil cUCTEMbl XMMUYECKUX 3JEMEHTOB: pa3iMyaTh MOHATHUS
«rinaBHas noArpynmna (A-rpymnmna)» u «rmodounas noarpynna (b-rpynmna)y, mansie u
OonbpIIiE  TEPHOJIbI, COOTHOCHUTH OO0O3HAYEHHs, KOTOpbIE HWMEIOTCS B
MEePUONYECKON TaOIHIE, C YUCIOBBIMH XapAKTEPUCTHKAMU CTPOEHUS aTOMOB
XUMHUUYECKUX D3JIEMEHTOB (COCTaB W 3apsAll slpa, OOIlee YHUCIO BJIEKTPOHOB U
pacnpeneneHrue uX Mo JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIHE 3aKOHOMEPHOCTH
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B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpeiesiax MaJblX MepUo0B
Y TJIABHBIX MOJATPYIII C Y4ETOM CTPOCHHS UX aTOMOB;

e KJacCU(PUIMPOBATH XUMUYECKHUE DJIEMEHThI, HEOPraHUUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU BEILECTB, IO
TerIoBoMy 3(h@eKxTy, MO0 HU3MEHEHUIO CTENEHEW OKHUCIECHUS XUMHYECKHX
AJIEMEHTOB);

e  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME W CHEIUPUUECKUE XUMUUYECKUE
CBOMCTBA TPOCTBIX U CIJIOKHBIX BEHIECTB, MOJTBEPKJas OMKHCAHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX U MIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

e COCTaBJISITh YPABHEHUSI DJIEKTPOJUTUYECKON AHCCOLMAIMU KHUCIOT,
HIEJIOYEH U COJIEH, MOTHBIE U COKPAIIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa,
YpaBHEHUS pEaKIui, MOJATBEPKIAIOIINX CYIIECTBOBAHUE TI'E€HETUYECKOW CBS3U
MEK]Ty BEIIECTBAaMU Pa3JIMUHBIX KJIACCOB;

e pacKpbIBaTh CYUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;

e IPOTHO3UPOBATH CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS,
BO3MO>KHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPAICHUN B PA3JIUYHBIX YCIOBUSX;

e BBIUHCIATH OTHOCUTEIBHYID MOJIEKYJSIPHYIO ¥ MOJSIPHYIO MAacChl
BEII[ECTB, MAacCOBYIO JOJI0 XMMHUYECKOTO 3JeMEeHTa Mo (opMmysie COEIUHEHUS,
MacCOBYIO JOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHHIO
XAMHUYECKON peaKIuu;

e coOmoaTh TOpaBWia  MOJB30BAHUA  XMMHYECKOM  MOCYOH H
7a00paTOpHBIM O0OPY/IOBAHUEM, a TaKXKe IMpaBHIa OOpallleHUs C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKIUSMH IO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB MO TOJYYEHUIO M COOHMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M
VTJIEKUCIIOTO Ta3a);

e TMPOBOAUTH pEAKUWH, MOJATBEPKIAIONIME KAYECTBEHHBIA COCTaB
pPa3TUYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OPOMHI-, HOIUI-,
KapOoHat-, ¢pocdar-, CUIMKaT-, CyIb(aT-, THAPOKCHUI-UOHBI, KATHOHBI AMMOHHS U
MOHbl M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPTaHUYECKUX BEILIECTB;

e IPUMEHSTH OCHOBHBIE ONEPAIMHN MBICIUTEIBHON AEATEIBHOCTU - aHAIU3
U CHUHTE3, CpaBHEHHE, 000O0IIEeHHEe, CHUCTEMATHU3aIUIO, BBISIBICHUE MPUIYUHHO-
CJICICTBEHHBIX CBSI3€U - JJI1 U3YUYCHUS CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIINM,
€CTeCTBEHHO-HAyYHbIC  METOJAbl  TMO3HAHUS -  HAOJMIOJCHUE, H3MEpEeHue,
MOJICJIMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3ieioB U TeM K n DJiIeKTpoHHbIE (HH(POBHIE)
n/n MPOrpaMMbI OHTPOJIBHbIE PAKTHYECKHE o0pa3oBaTeJIbHBIE PeCYPChI
porp Beero padoThI padoThI P peeyp
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUS
XuMus - BaykHasg 00J1acThb
1.1 | ecTecTBO3HAHMS M MPAKTHUCCKOU 5 0 2 Bubmaorexa IOK
) https://m.edsoo.ru/7f41837c
IEeITEILHOCTH YeJIOBEKA
bubnunoreka LIOK
1.2 | BemecTBa U XUMHUYECKHE PEAKIIMH 15 1 0 https://m.edsoo.ru/7f41837¢
Htoro no pazneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. [Tousitue 06 6 0 1 bubnunoreka LIOK
' OKCHAax https://m.edsoo.ru/7f41837¢c
29 Bonopon. [lonsarue o kuciorax u 8 0 1 bubnuoreka [IOK
' COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexa LIOK
' OCHOBaHHUIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1acChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCTMHECHHI https://m.edsoo.ru/7f41837c
Htoro 1o pasneny 30

Pa3nea 3. [lepuoaunyeckuii 3akon u Ilepu

Xumuueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu

oanyeckasi cucremMa xumuueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMOB.

3.1

3.2

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKHUX 3eMeHTOB /JI. .
MenneneeBa. CtpoeHne aToma

XUMHUYECKASA CBI3b.
OKHUCIIUTENBHO-

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c

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

20



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

BOCCTAaHOBUTCIIBHBIC PEAKIINHN

Hroro no pazgeny 15 B_H6HHOTeKa HOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 B_H6HHOTGKa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabpie  [pakruieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Pasznes 1. BemecTBo 1 XUuMHYeCKHe peaKkuuu
11 [ToBTOpenue u yriy0OiaeHne 3HaHHH OCHOBHBIX 5 1 0 bubnuoreka [IOK
pazzienoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnuorexa [JOK
peaxkuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnnoreka [JOK
XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 0 1 bubnnoreka [JOK
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 BJIGHl\ieHTOIE) VIAl-:)rpynnH. Cepau eé 6 0 0 B,H6HHOTeKa HOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToé) VA-lﬁpynnm. A3ot, pocdop u ux 7 0 1 h ttpgﬁgfg;;?&ggﬁ(s%
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 aneulxieHToé) IVAl-:)r*pynnH. VYrnepoa v KpeMHUR 8 1 2 B_H6HHOTeKa HOK
S —. https://m.edso0o.ru/7f41a636
Hroro no paszneny 25
Pa3nen 3. MeTauiibl U MX COeIMHEHUS
3.1  OOmmue cBONWCTBAa METAILIOB 4 0 0 Bubamorexa LIOK

https://m.edsoo.ru/7f41a636
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bu6mmoreka [IOK

3.2  Baxueiimue MeTaJUIBI U UX COEIUHEHUS 16 https://m.eds0o.ru/7f41a636
Hroro no pazaeny 20
Pa3L[e.11‘ 4. XuMus ¥ OKpy Kauas cpeaa
4.1  BemecTBa u MaTepHaIbl B )KU3HH YEIIOBEKA 3 E_'H6HHOTeKa HOK
https://m.edso0.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE Bpems 3 B_H6HHOTeKa HOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 68
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IHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uudposbie
u/n Tema ypoka Beero KOHT%OJILHLIC HpaKTﬁnquKne W3yuenus 06pazoBaTebHbIE
padoThI padoThI pecypebi
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 0 0 bu6mmoreka [IOK
YyelloBeKa. Teja u BemiecTna https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2  Ilomsarue o MeTomax MO3HAHUS B XUMHUU 1 0 0 https://m.edsoo.ru/ff0d227e
paTop P patl https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYIOBAHUEM
4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 0 0 bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
I1 §] 0?2 «P
et N 1 Brmorea 10
pumep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 | ATomsl 1 MONEKYIBI 1 0 0 https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CIMBOJIBI) 1 0 0 bubnmnoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 | IIpocTsie U CIIOKHBIC BEIIECTBA 1 0 0 https://m.edsoo.ru/ffod2a6e
bu6mmoreka [IOK
9 | ATOMHO-MONEKYIAPHOE yieHHE 1 0 0 https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSHCTBA COCTABA BEILIECTB. Butmiorexa LIOK
10 Xwumwnueckas popmyna. BaneHTHOCTH aTOMOB 1 0 0 https://m.edsoo.ru/ff0d2eae
XAMHYECKHX DIIEMEHTOB
11 OTHOCHUTENbHAs aTOMHAs Macca. 1 0 0 bubmuorexa [JOK

OTtHocuTenbHASI MOJIEKYJISIPHASI Macca

https://m.edsoo.ru/ff0d323c
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12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuoreka [JOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Mounb. Mousipaast bubnnoreka [HOK
Mmacca https://m.edsoo.ru/ff0d5230
14 Pu3znyuecKrue 1 XUMUYECKHUE SIBJICHUS. bubmmoreka [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBus NPOTEKAHUS XUMUYECKUX bubnuoreka [IOK
peakuuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHHS MacChl BEIIECTB. bubnnoreka [HOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus konudyecTBa, Macchl BELIECTBa 10 bubnuorexa [JOK
YPAaBHEHUSAM XUMHUYECKUX PEAKINNA https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMuueckux peakiuii
18 (COG,I[I/IHq;HI/I}IHpaBJ'IO)KeHH}I 3a151)em;m;1 bubnnorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M.B. JIOMOHOCOB - Y4EHBIA-IHIHUKIONEIUCT. bubnnoreka [JOK
O000111eHIE U CUCTEMATH3aIUs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KontponsHas padora Nel o teme «Bermecta bubnnorexka [JOK
U XMMUYECKHE PEAKIIH https://m.edsoo.ru/ff0d4290
Bos - cMech ra3oB. CocraB BO3yxa.
21 KI/IC?I}(;)[()OI[ - 3JIEMEHT U IPOCTOE Bei[uy:cmo bubmmorexa [TOK
: https://m.edsoo.ru/ff0d448e
O30H
du3znuecKrue 1 XMUMUYECKHE CBOMCTBA
22  xucnopoja (peakiuu OKHCICHUS, TOPESHHUE). bubmmorexa LOK
’ https://m.edsoo.ru/ff0d4614
[TonsTre 06 okcuagax
CriocoOslI MoTy4eHus KHCIopoia B
23  naboparopun zlqnpOMmmneHI;cim bubmmorexa [TOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoit 3 PeKT XUMUIECKON pEaKIIHH,
24  moHATHE O T(i)l()bMOXI/IMI/ILIeCKOM yII))aBHIe_IHI/II/I bubnnorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEaKLUIX
25  TomnuBo (He(Th, YToJib M METaH). 3arpsizHeHHe bubnuoreka [IOK
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BO31yXa, CII0COOBI €T0 MMpEaAOTBPaAIICHHUA

https://m.edsoo.ru/ff0d4c4a

26 [Ipaktuueckas padora Ne3 «llonyuenue u bubmmoreka [JOK
coOMpaHue KUCIOPO/Ia, U3YUYECHUE €T0 CBONUCTB)» https://m.edsoo.ru/ff0d4ae2
27 Bonopozn - a1neMeHT U IpoCTOE BEIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 ®uznuecKre 1 XMMHYECKHE CBOMCTBA bubmmoreka [JOK
Bojtopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29  TloHsATHE O KHCIIOTAX M COJISIX buGnnorexa LIOK
https://m.eds00.ru/ff0d50d2
30  CmocoOsI mosTydeHust BOJOPOA B TabopaTopuu bubnnorexa [IOK
https://m.edsoo.ru/ff0d4ddo
31 [Ipaktuueckas padota Ned «[lomydenue u bubnnoreka [JOK
coOupaHue BOJAOPOJa, U3YUEHHE €ro CBOMCTBY https://m.edsoo.ru/ff0d4f42
N " bubmuorexa [JOK
32 MonspHblit 006EM ra30B. 3ak0oH ABOTaIpo https://m.edsoo.ru/ff0d542e
Breruncnenus o0b€Ma, KOTMYECTBA BEIIECTBA
33 | rasa o ero U3BECTHOMY KOJUYECTBY BEIIECTBA bubmorexa [TOK
. y https://m.eds00.ru/ff0d55a0
WK 00bEMY
oo | P b e s BuSorea 10K
peaxtt o https://m.edso0.ru/ff0d5708
OTHOIIICHUH T'a30B
35 | dusnyeckre U XUMUYECKHE CBOICTBA BOIBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0d587a
. bu6nmmoreka [JOK
36  Cocra ocHoBauwii. [ToHsiTHE 00 MHAMKATOpPAX https://m.edsoo.ru/f0d59e2
37 newacomnene pactsopm. Mactossn xoms umorerca LIOK
B P Bl a https://m.edso0.ru/ff0d5b40
BEIECTBA B paCTBOPE
o | P e e e Busorea 10
P P pe a https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBA
39  KonrtpossHas padora Ne2 mo teme «Kuciopo. bubmmoreka [JOK
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https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342

OKcupl: coCTaB, KiIacCUpUKaIUs,

bubmuorexa [JOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KI/IcnyhoHHx OCHOBHBIX U aM(OTEPHBIX bubmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
42 :
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnnoreka [HOK
OCHOBAaHMUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnuorexa [JOK
44 .
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45  TlomyuyeHue ¥ XUMUYECKHE CBONCTBA KUCIOT bubmmorexa [TOK
v https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubnuorexa [JOK
46 . .
MOJYYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas pabora Ne6 «Pemenue
47 | OKCUEPUMEHTAIBHBIX 32]124 10 TeMe bubnuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnyeckas cBA3b MEXKIY Kiaccamu bubnnorexka [JOK
48 . .
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 | O000IIIeHNE U CUCTEMATHU3AIUS 3HAHUI https://m.eds00.ru/00ad9ch?
50 KonrtponbHas padora Ne3 o reme «OCHOBHBIE bubnnorexka [JOK
KJIACChl HEOPTaHUYECKNUX COCTUHECHUIN» https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCUPUKAITIT
51 xnﬁnqecxnx 3JIEMEHTOB ?IOH;IITIHe 0 rpyImnmnax bubmorexa HHOK
) pyn https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
PHO PHO bu6mmoreka [IOK
52  cucreMa XuMHUYECKUX demMeHToB J1. 1.

Menneneena

https://m.edsoo.ru/00ada52c

27



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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bu6mmoreka [IOK

53 | IepuonLL, TPYINELL, NOATPYTIIEI https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIED. bubnnoreka [HOK
M3oTomnsl https://m.edsoo.ru/00ada342
CTpoeHue dIEeKTPOHHBIX 000JI0UEK aTOMOB
55 BJIGI!)MCHTOB Hepnpo;mqecxoﬁ cuctremsl J[.1 Bubmmorexa HOK
i https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTUKa XUMHUYECKOTO BJI?MCHTa o Bu6miorexa LIOK
56  ero monoxenwuro B [lepuonnyeckoii cucreme _
https://m.edsoo.ru/00ada824
H.1. Menneneea
11
| e e e B LOK
p . YK P S A https://m.edsoo.ru/00ada96e
- YYEHBIH, IeJaror U rpaxJaaHuH
58 DNEeKTpOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 | HonHas xuMHYecKas CBA3b Bubumorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas moJisipHasi XUMUYECKas CBSI3b bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HEMOMSPHAS XUMHUECKAas CBI3b Bubmiorexa ITOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 | Crenens oxucnenns https://m.edsoo.ru/00adae28
63  OKUCIUTETHHO-BOCCTAHOBUTEIHHBIC PEAKIIHH Bubmorexa HOK
https://m.edsoo.ru/00adb076
64 | OxwucauATEIA U BOCCTAHOBUTEIN Bubmorexa OK
https://m.edsoo.ru/00adb076
65 KontponsHas padora Ne4 o reme «CtpoeHue bubnnorexa [HOK
aToMa. XuUMHUYECKas CBI3b) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O600611eH1E 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
67  PesepBHblil ypok. O00011I€HNE U bubnuoreka [IOK
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cucremMarusanuia 3HAHUM

https://m.edsoo.ru/00ad9ch2

PesepBubIil ypok. O600111eHIE 1
cUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68

bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6
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IHOYPOYHOE INTAHUPOBAHHUE

9 KJIACC
KoandyecTBO YacoB DJIeKTPOHHbIE
Ne Hara uudposbie
T
w/n eMa ypoka Beero KOHT%OJILHLIC HpaKTﬁl/I‘IeCKI/Ie wayeHus 06pa3oBATETBHbIC
padoThI padoThI pecypesl
Ilepuonnueckuii 3axkoH. Ileprnoamueckas
1 CI/I(E?FGMI;. XUMHUYECKHIX aneMIe)HT(I)[B An 1 0 0 bubmmorexa [TOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
2 XI/IMI/IquKgx DIIEMEHTOB IIEPBBIX TPEX 1 0 0 Bubmorexa HOK
p p https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
3 Kiaccudukanust 1 HOMEHKIIaTypa 1 0 0 bubnnoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buner XuMu4eckoil CBSI3U U THIIBI bu6mmoreka [IOK
4 - 1 0 0 i
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
K o]
5 | Tlossoperme n yyonesns amem | . 0 https://myschool.edu.ru/
p Yoy https://resh.edu.ru
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccudukanms XuMuueckux peakiui 1mo bubnuotexa [JOK
6 1 0 0 _
pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
ITorsATHE O CKOPOCTH XMMHYUECKOHN PEaKIINH.
7 ITousrue o FOMI?)FCHHBIX H TEeTE OFSHHBII)I( 1 0 0 Bubmorexa HOK
p https://m.edsoo.ru/00adbe9a
peaKIusax
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
DakTOpPBI, BIUAIOIIKNE HA CKOPOCTh bubnnorexka [HJOK
8 . 1 0 0 i
XUMHYECKON PEAKIIUH U MTOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bu6mmoreka [IOK
9 1 0 0 i
peaKuuu https://m.edsoo.ru/00adcade
10 | Teopwus 2IEKTPOTUTHUECKON JUCCOLUAIIHH. 1 0 0 bubmmoreka [IOK
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https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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https://resh.edu.ru/
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CuibHbIE U c1a0bIe OJICKTPOJIHUTHI

https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK

11 Monnbie ypasuenus peaxiuii https://m.edsoo.ru/00add448
XuUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUM Bubnorexa [TOK

12 B CBCTC P CHCTaBHeUH Hi 00 https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYECKON AUCCOLMAIIIHI
XUMHUYECKUE CBOWCTBA COJIEN B CBETE

13 npencraBieHUi 00 AIEKTPOIUTUUECKON $H6HHOTeKa HOK

https://m.edso0o.ru/00add8b2
JIUCCOIUAIIIN
14 TlonsTHe O THAPOIH3E COJIEH bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK

15 | OGoOuieHne U cuCcTeMaTU3alus 3HAHUH https://m.edsoo.ru/00addd12

16 [IpakTuyeckas pabora Nel «Pemenue bubnuoreka [IOK
SKCIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
Kontponbnas pabota Ne2 o reme

17  «DnexkTpoauTudeckas TucCOIraIus. h ttp?ﬁgngizzgﬁig(g 5 deco
XHUMHYECKUE PEAKIIUU B PACTBOPAX) " '

18 OO01mmas xapakTepuCcTHKa TaJIOr€HOB. bu6mmoreka [IOK
XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
XmopoBogopoa. CoJisiHast KHCIIOTA,

19  xumuueckue CBOICTBa, MOJIyUYCHUE, h ttpfﬁgnggjzzgl(ri /%IOC; fj<elo 4
MIPUMCHCHUE " '

20 [Ipaktuueckas padota Ne2 «Ilomyduenue bubnnoreka [JOK
COJISHOU KHUCJIOTBI, U3y4EHHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348
Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX Bu6miorexa 1IOK

21  peakmui, eciM OJUH U3 PEarcHTOB JIaH B https://m.edso0.ru/00ade488
H30BITKE T '

29 OO0mas xapakTepucTuka 3J1eMeHTOB VIA- bubnmoreka [JOK
TPYNIbI https://m.edsoo.ru/00ade64a

23 AnnoTpornHble MOAU(DUKALIUU CEPBI. bubnnorexka [JOK

Haxoxnenne cepbl v €€ coeIMHEHUH B

https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00addec0
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npupojae. XuMUYECKHUE CBOMCTBA CEPhI

o CepoBoaopo, ctpoenue, Gpu3ndeckue u bubmmoreka [JOK
XUMUYECKHE CBOMCTBA https://m.eds00.ru/00ade802
o5 Oxcunel cepol. CepHast KUCIIOTa, (PU3HYECKUE bubnnoreka [HOK
Y XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHYECKUE peaKkliny, Jiexallrue B OCHOBE
og  POMBILLIEHHOrO croco0a Mmoyry4eHust bubnuoreka [IOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarOILIEH Cpelibl COEAUHEHUSIMH CEPbI
27 Brruncienue MaccoBoil 101U BBIXOJ1a bu6mmoreka [IOK
MIPOJIYKTa PeaKLUH https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTUKa 3J1eMEHTOB VA-
28 T III'IIHBI AI:;»OT pacn OCTpaHEHHE B MPUPOJEC Bubmorexa IOK
by ) » paclipoctp . PHPOAC, https://m.edsoo.ru/00adeea6
bu3HYECKre M XUMUICCKIE CBOHCTBA
AMMHaK, ero GuU3NIecKue 1 XUMHYECKHE bubnuoreka [IOK
29 . i
CBOMCTBA, OJIy4YEHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
[TpakTuueckas pabota Ne3 «llonyuenue bubnuorexa [JOK
30 . ;
aMMHaKa, U3y4eHUEe €ro CBOMCTBY https://m.edso0.ru/00adf180
31 A3oTHas Kucnora, e€ Gusndeckue u bu6nmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHWe HUTPATOB U COJIEH aMMOHUS
B KQ4e€CTBE MUHEPAJIbHBIX YI0OPEHUH. bubnuotexa [JOK
32 . ;
XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAOLIEH https://m.edso0.ru/00adf518
Cpelbl COeTMHEHHUSIMU a30Ta
®ocdop. Okenp pocdopa (V) u pochopnas
33 KI/ICJI(I())TE (1)1/13H1I1[e((1:)1<1/1c(3b prngapsqecqline(b P bubmmorexa LIOK
Lo https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYeHUE
Ucnonws3zoBanue GpocdaToB B KauecTBe
34 | MuHEpaIbHBIX zlqc)>6 (EHI/H?I 3arps3HeHne Bubanorexa LIOK
PAIbHEIX YAOOP - 2arp https://m.edsoo.ru/00adfc20
IpUpOIHOI cpenbl hocharamu
35 Yraepon, paclipocTpaHEHHE B IIPUPOJIE, bubmuorexa [JOK

buznyecKkue 1 XuMUYECKHe CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuppl yraeposa, ux Gpusndeckue u

3 | XuMHUueCKue CBOMCTBA. DKOJOTHYECKUE bubnuorexa [JOK
po0JIEMBbI, CBSI3aHHBIC C OKCHJIOM YTJIepoIa https://m.edsoo.ru/00adfebe
(V)

37  YronpHas KHCIIOTa U €€ COIH buGnuorexa [IOK

https://m.edsoo.ru/00ae006¢c
[Tpaktrueckas padota Nod «Ilomydenue

38 IJ)IeKchoro raI:)*,a Ka‘IGCTBeHHa;/q CaKIUs buGnuorexa [IOK
T ) p https://m.edsoo.ru/00ae027e
Ha KapOOHAT-HOH»

39 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX bubnuorexa [JOK
BEILIECTBAX KaK O COEAMHEHUSIX YIIIEpOa https://m.edsoo.ru/00ae054e

40 | KpeMHUl ¥ ero coequHEHUS Bubumorexa LIOK

P https://m.eds00.ru/00ae080a
[TpakTuueckast pabota N5 «Pemenue

41 | OKCUEPUMEHTAIIBHBIX 32/1a4 110 TeMe bubnmnoreka [JOK
«BaxHeime HeMeTallbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUSI»

42 KonTtponsHast padora Ne3 o reme bubnuoreka [IOK
«Baxueiinme HeMeTaJlIbl U UX COCAUHEHUS https://m.edsoo.ru/00ae0e18
OO01mas XxapakTepUCTHKA XUMUYECKUX

43  OTIEMCHTOB - METAIIOB. Merammnueckas bubmuorexa [JOK
CBS3b U METaJUIMYECKask KPUCTAIINYECKast https://m.edsoo.ru/00ae103e
peméTka. @U3nUecKue CBOMCTBA METAIIOB
XuMHUYECKHE CBONCTBA METAJIJIOB.

44  DHeKTPOXUMHUYECKHN P HANPSKEHUI Bubmiorexa ITOK

p P p https://m.edso00.ru/00ae1156
METaJUIOB
O6111e crnocoObl MOTYyYEHHsI METaJLIOB.

45 CrutaBbl. Berauciienus mo ypaBHEHUSIM bubnmoreka [JOK
XAMHYECKUX PEAKIUM, ECIIU OJUH U3 https://m.edsoo.ru/00ael1156
peareHTOB COJICPYKHUT MPUMECH

46  IloHsATHE O KOPPO3UHU METAILIIOB bubmorexa HOK

https://m.edsoo0.ru/00ael278
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bu6mmoreka [IOK

47 | lllenosmpie Meramsl https://m.edsoo.ru/00ae14b2
48 | Okcuapl ¥ THAPOKCUIIBI HATPUS U KATUS Brbmorexa IOK
https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNIbHBIE METAIIIBI - KAIBIUN U bubnuorexa [JOK
Maraui https://m.edsoo.ru/00ael5e8
50  Baxueimmue coeTMHCHUS KaTbIIHs bubmmorexa [IOK
https://m.edsoo.ru/00ael5e8
. https://myschool.edu.ru/
51  OO0oOmenue u cucreMaTU3amus 3HAHUH https:/resh.edu.ru
52 | JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS bubnnorexa [IOK
https://m.edsoo.ru/00ae1886
53 [IpaxTuueckast padora Ne6 «OKEcTkoCcTh bubnuoreka [IOK
BOJIbl U METO/bI €€ YCTPAHECHUSI» https://m.edsoo.ru/00aelae8
. bubmuorexa [JOK
54 | AmoMuHKiH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 | Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U conn xkene3a (1) u bubnnoreka [JOK
xenesa (11) https://m.edsoo.ru/00ae35e6
. https://myschool.edu.ru/
58 | O0o0OeHne u cucTeMaTu3alusa 3SHAaHUI hitps://resh.edu.ru
IIpaktnueckast padbora Ne7 «Pemenue
59 BKI:ZHepI/IMeHTaJIr;HBIX 3aJ71a4 10 TEME bubmmorexa LIOK
. https://m.edsoo.ru/00ae3de8
«Baxueime MeTaIbl 1 UX COETUHEHUSIN»
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX
peaKknuid, eClIi OJIMH U3 PEarcHTOB JaH B Bu6morexa LIOK
60  U30BITKE UM CONEPKUT IIPUMECH.

Brranciienns MaccoBoil J0OJIM BBIX01a
MPOAYKTA PEAKIUU

https://m.edso0.ru/00ael1750
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https://myschool.edu.ru/

61  OOoOmeHue U cucTeMaTU3aLMs 3HAHUI 1 https://resh.edu.ru

62 KonrponbHas padora Ne4 mo teme 1 https://myschool.edu.ru/
«BaxkHelmme METaIUIbl U KX COSAUHEHU https://resh.edu.ru

63 BemiectBa u Marepuaisl B IOBCETHEBHOU 1 bubmmoreka [JOK
JKU3HU YEII0BEKA https://m.eds00.ru/00ae3f50

64 XUMHUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEH 1 bubnnoreka [HOK
Cpebl https://m.edsoo.ru/00ae4270

65 Posnb XuMHM B pelIEeHUH SKOJIOTHYECKHUX 1 bubnnoreka [HOK
npobisieM https://m.eds00.ru/00ae4270

66 PesepBHblit ypok. O0001IeHNE U 1 bubnnorexa [HJOK
cucTeMaru3anus 3HaHUM https://m.edso0.ru/00ae0dOa

67 Peseprublit ypok. O600IIeHNE U 1 bubnuoreka [IOK
cHUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [HOK
cucTeMaru3anus 3HaHUM https://m.eds00.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

* Xumusa, 8 kmacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkop C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHue.

* Xumusa, 9 xkmacc/ I'abpuensun O.C., OctpoymoB W.I'., Cnagkop C.A.,
AxrmmmonepHoe o01iecTBo «M3marenberBo «lIpocBemenne.

METOJIUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS

1. I'abpuensan O. C., Bockoboitnukosa H. I1., AmykoBa A. B. HactonpHas
KHUTa yuutens. Xumus. 8 ki1.: Metoandeckoe nocodue. - M.: [Ipoda, 2021.

2. T'abpuensa O. C., AmyxkoBa A. B. Tetpaas 11st 1a00paTOPHBIX OMBITOB U
npaktuyeckux padot. 8 k1. K yueOnuky O. C. I'abpuensina «Xumus. 8 kinace». M.
Hpoda, 2022.

3. l'abpuensu, O. C. Metonuueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumusy. 8 kiacc / O. C. 'abpuensn. - M.: JIpoda, 2021. - 109.

4. Tabpuensin, O. C. Meroauueckoe rnocodue k yueonuky O. C. 'aGpuensna
«Xumusy. 9 knacc / O. C. T'abpuensn. - M.: JIpoda, 2021. - 108.

5. Xumus. 8 ki.: KoHTpoisibHbIE U TipoBepoUHbie paboThl K yueOHuky O. C.
["abpuensHa «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. YimakoBa u

ap. - M.: Ipoda, 2022.

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChbI
CETU UHTEPHET

http://www.chemnet.ru T'azera «Xumusi» u cait s yuutens «5 uay Ha
YPOK XUMHUHY.

http://him.1september.ru Enunas xomnekius LIOP: TIpeamerHas Kosuiekus
«XUMUD.

http://school-collection.edu.ru/collection/chemistry  EctecTBeHHO-HayuYHBIC
skcriepuMeHThl:  xumusa. Komnekuuss Poccuiickoro  o6mieoOpa3oBaTeabHOTO
nopTana.

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii.

http://www alhimik.ru Beepoccuiickas onmumIinaaa IIKOJIbHUKOB 1O XUMUH.

http://chem.rusolymp.ru Opranudeckast XUMUs: JICKTPOHHBIA YISOHUK IS
CPEIHEH IIKOJIBI.

http://www.chemistry.ssu.samara.ru OCHOBBI ~ XHMHHU:  DJECKTPOHHBIH
y4eOHHUK.

http://www hemi.nsu.ru OTKpeITBIN KOJLISIHK: XUMUSI.

http://www.chemistry.ru  JluctaHnuoHHass  OJUMIHMaga IO  XUMHH:
TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOEKT.

https://myschool.edu.ru/

https://resh.edu.ru
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