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2023
HOACHUTEJIBHASA 3AIITMCKA

[IporpaMma 1m0 XMMHM Ha YpPOBHE OCHOBHOIO o0OuIero o0pa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeIbHOM NpOrpaMMbl OCHOBHOT'O O0IIEro 0Opa3oBaHUs, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepalibHOW paboyel MporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY NPEnolaBaHusl y4eOHOro npeaMera « XuMHUsH»
B 00pazoBaTeIbHbIX opranuzanusx Poccuiickoit denepannu.

[IporpamMa mo xuMuM OaéT TPEACTABICHHE O IMENSIX, OOIIeH CTpaTeruu
oOy4yeHusi, BOCHUTAHUS U PA3BUTUS OOYYAIOUIUXCS CPEACTBAMU Yy4eOHOIO
npeamera, YCTaHABIIUBAET o0si3aTenbHOe peaMEeTHOE coJiepXKaHue,
npeAycMaTpUBaeT paclpeliesieHne ero mo KiaccaM U CTPYKTYpUPOBaHUE MO
paznenaM M TeMaM MpPOrpaMMbl O XHUMHH, OINPENEISeT KOJIUYECTBEHHbIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoJIepKaHusl, PEKOMEHIyEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUS] XUMHUM C  YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  Mpolecca, BO3PACTHBIX
OocOOCHHOCTEW  OOy4YaroluUXcs, ONpeAeNseT BO3MOXHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTesIbHOU
MporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakXke TpeOOBaHUN K
pe3yabpTataM 00y4YeHHUs XMMUU Ha YPOBHE IIeJIeil U3y4eHUs MPeIMeTa U OCHOBHBIX
BHUJIOB YYEOHO-IIO3HABATEIBHON JIEATEIbHOCTU OOY4YaroUIerocss Mo OCBOCHHIO
y4eOHOT0 COJIep KaHusl.

3HaHUWE XHUMHUHU CIY)KUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOyyaroierocsi, €ro MpeAcTaBiICHUNA O MaTE€pUAIBLHOM E€IUHCTBE MHpPA, BaXKHYIO
pOJib UTPAOT (POopMHUpPYyEMble XUMHEH NPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPTUM U 00 3BOJIIOIMU BEIIECTB B NPUPOJE, O MyTSAX pEHIeHUs rio0albHbIX
npoOjieM yCTOMYHMBOTO PAa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOMH,
MUIIEBOMN U AKOJOTHYECKOM 0€30MaCHOCTH, TTPOOIIeM 3IpaBOOXPaHEHHUS.

N3yuenune xummu:

CIOCOOCTBYET  peajn3allid  BO3MOXKHOCTEW  JUIi  CaMOpa3BUTUSL U
(dhopmMupoBaHus KyJIbTypbl TUYHOCTH, €€ 001IeH U (YHKIIMOHAIBHOU IPaMOTHOCTH;

BHOCUT BKJIJ, B (DOPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CHOCOOHOCTEU
o0y4Yaroluxcsi, HABBIKOB HMX CAMOCTOSATEJIbHOW Y4yeOHOW  JesTeIhbHOCTH,
AKCIEPUMEHTANIBHBIX UM HCCIENOBATEIbCKUX YMEHUM, HEOOXOAMMBIX KakK B
MOBCE/IHEBHOM JKU3HU, TaK U B MPOGECCUOHATILHON JIeSITEIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAyYHOTO MBIIUICHUS, 3aKJIaJIbIBAE€T OCHOBBI
LETIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B GOpMUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00YUaIOIINXCS;

CIOCOOCTBYET (hopMHUpPOBaAHUIO IIEHHOCTHOTO OTHOIIICHUS K



€CTECTBEHHO-HAYYHbIM 3HAHUSIM, K MPUPOJE, K YEJIIOBEKY, BHOCUT CBOW BKJIaj B
HKOJIOTMYECKOE 00pa30BaHUe 00yUYatOLIUXCS.

JlanHble HampaBjieHUS! B OOYyYEHHH XHUMHUHU OOECIEUMBAIOTCA CIEeUUPUKON
COlepXaHUs  y4yeOHOro mpeaMeTa, KOTOPBIM  SBISIETCS  MEJAaroruvecku
aJanTUPOBAHHBIM OTpakeHUEM 0a30BOIM HAYKH XMMHUHU Ha ONpEJeIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIETO 00pa30oBaHUsSI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIUMUCS CUCTEMbI MEPBOHAYAJIBHBIX TMOHATUM XUMHUU, OCHOB
HEOPraHWYECKOM XHMMHUHM W  HEKOTOPBIX OTIEJIbHBIX 3HAYUMBIX ITOHSTUA
OPraHUYECKOW XUMHUHU.

CtpykTypa cofepkaHusi MpOrpaMmbl MO0 XUMUM C(HOpMUpPOBaAHA HAa OCHOBE
CHUCTEMHOTO moaxoaa Kk €€ uzydeHuro. CoJepixaHHue CKIIAIbIBACTCS W3 CUCTEMBI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI HOHATHN O XUMHUUECKOU
peakiuu. OO0e 53TH CUCTEMBbI CTPYKTYPHO OPraHU30BaHbl [0 MOPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEICTABICHHI
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOTI'O 3aKOHA XMIMUH;

— YY€HUS O CTPOEHUH aTOMa U XUMUYECKOU CBSI3H;

— TMpeACTaBlIEHUNA OO0 DIEKTPOJIUTUYECKOW JUCCOLMAIIMU  BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HOMIIMPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DaKTOB, PA3BUBAIOTCS MOCJIEI0BATEIILHO OT OJHOTO
YPOBHS K APYrOMY, BBITIOJIHSS (DYHKIIUU OOBSICHEHUS ¥ TPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUSA W BO3MOYKHOCTEU MPAKTUYECKOTO MPUMEHEHHUS U MOJYUYECHUS U3y4aeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl IO XHMHUU  CIOCOOCTBYeT  (POpMUPOBAHUIO
MPEJCTABIEHNS O XUMHUYECKOW COCTABJISIONIEH HAYyYHOW KapTUHBI MHUpPA B JIOTUKE
€€ CUCTEMHOU MPUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HaHUs B Hayke. V3ydeHne XWUMUU TPOUCXOAHUT C NPUBJICUYECHHEM 3HAHUU U3
paHee M3y4YEeHHBIX y4eOHbIX MpeameToB: «Okpyxaromuii mupy», «buonorus. 5-7
knacce» n «Dusumka. 7 kimacey.

[Ipn wW3yuyeHHUM XUMHHM MPOUCXOAUT (POPMUpPOBAHHME 3HAHUM OCHOB
XUMUYECKOW HAayKH KaK OOJACTH COBPEMEHHOI0 €CTECTBO3HAHMUSI, MPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKA U KAK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a7a4a
y4eOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMbl XUMUUYECKUX 3HAHUN —
BOKHEUIINX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETHUUECKUX TMOJOKEHUH, TOCTYTHBIX
00001IeHUIT MHUPOBO33PEHUECKOTO XapaKTepa, s3blka HAyKH, B MPUOOILICHUH K
HAay4YHbIM METOJIaM MO3HAHUA MPU U3YUYECHHUH BEIIECTB U XUMHUYECKUX PEAKLHUM, B
(GbopMUpPOBaHUM U PA3BUTUU I[IO3HABATEIbHBIX YMEHUW W HUX MPUMEHEHUHU B



y4e0HO-TI03HABATEIbHOW U y4eOHO-MCCIIEIOBATEIBCKON AEATEIbHOCTH, OCBOCHUU
npaBui1 0€301aCHOTO OOpAIIeHUS C BEIECTBAMU B TOBCEIHEBHOM KHU3HHU.

[Ipn u3yyeHMH XMMHHM Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUsI Ba)KHOE
3HaYeHHE MPUOOpENN TaKue 1ed, KakK:

— (QopMuUpOBaHHE WHTEUICKTYaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K
caMo00pa30BaHMI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TMPUHSATHIO PpEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KH3HU;

—  HampaBJICHHOCTh OOy4YeHHs Ha  CHCTEMaTH4ecKoe MpuoOIIeHHe
OoOy4YalIIMUXCA K CaMOCTOSATEIbHOM MO3HABATEIbHON JIE€ATEIbHOCTH, HAyYHBIM
METO/IaM TIO3HaHUs, (OPMUPYIOMIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMHUH;

— obecreueHne yClIOBUM, CIIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YUYarOIIMMUCS
OTbITAa PAa3HOOOPA3HOW NEATCTHLHOCTH, TO3HAHWS M CAMOIIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJTIOYEBHIX KOMIICTCHIIM), UMEIONUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUIOB JCSATCIIBHOCTH;

— ¢opmupoBaHue oO0med (QYHKIIMOHAIBHOM M  €CTECTBEHHO-HAYyYHOMU
rPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSICHATH M OIICHUBATh SIBJICHUS
OKPYXAaIOIIET0 MUpPA, UCIOJb3YysS 3HAHHUS W OIBIT, MOJYYCHHBIC NMPU H3yUYCHUU
XUMUH, IPUMEHSATh WX TPU PEIICHUH MPOOIIEM B TTOBCEAHEBHOM KU3HU U TPYTOBOM
TIeSTEIIbHOCTH;

— (¢dopmupoBaHue y O0OydYarONIMXCS TyMAaHUCTHYECKHX OTHOIICHHM,
MOHVUMAHHUS IIEHHOCTH XWMHUYECKUX 3HAHWUW I BBIPAOOTKH DKOJIOTHYCCKH
1eaecoo0pa3Horo TMOBEJEHUSI B OBITY W TPYAOBOM JEITEIBHOCTH B IEJNSIX
COXPAHEHUS CBOETO 3J0POBbS U OKPYKAOUIEH TPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPONIIO H
CAMOBOCIIUTAHHWIO HAa OCHOBE YCBOCHHs OOIIEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuIsl M HANPABICHHOCTH NaJbHEHIIIETO
oOy4eHusl.

OOmiee 4yuciio 4YacoB, OTBEACHHBIX [UIsl M3Y4YEHHMs] XMMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kitacce — 68 yacos (2
yaca B HeJien0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIHO) |



COIAEPKAHME OBYYEHUA

8 KIIACC

IlepBoHaYaIbHbIE XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Posib XUMHUU B KU3HHU YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATrperartHoe COCTOSHUE
BemiecTB. [loHsATHe 0 MeTogax mo3HaHUs B XMMHHU. YHMCThIE BEIIECTBA U CMECH.
CnocoObl pa3aenaeHusi cMeceil.

ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE BIEeMEHThl. CUMBOJIBI XHUMUYECKUX
31eMeHTOB. [IpocThie U ClI0XKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuueckas popmyina. BareHTHOCT aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BewllecTB. OTHOcHUTENbHAA aTOMHasg macca. OTHOCHUTENbHAS
MOJIEKYJISIpHast Macca. MaccoBasi J0JIsI XUMUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemecrBa. Moisib. MosisipHasi macca. B3auMoOCBs3b KOJIMYECTBA,
Macchl M YHCIIa CTPYKTYPHBIX €IuHHUIl BemiecTBa. Pacu€rel mo Qopmynam
XUMHYECKUX COCIMHEHUM.

OU3NYECKUE U XUMUYECKUE SBIICHUS. XMMUUYECKasd PEAKIUA U €€ MPU3HAKHU.
3aKoH COXpaHEHHUsI MacChl BeleCTB. XuMuueckue ypaBHeHus. Kiaccudukarus
XUMUYECKHUX peakiui (COeAMHEHUS, Pa3IOKEHUs1, 3aMEeIIICHHs, 0OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCY/OM, MpaBuwiiaMu pabOThl B JIabopaTopuu U
npuéMaMu o0pallleHus: ¢ JIabopaTOPHBIM O0OpPYJOBAaHMEM, U3YUYCHHUE U OMHUCAHUE
(u3MYEeCKUX CBOMCTB 0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢uzmyeckux (IUIaBIICHHE BOCKA, TasHUE JibJla, pacTUpPAaHUE caxapa B CTYIIKE,
KUINIEHUE W KOHJIEHCALMsI BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJTUBAHHE
MEIHOM MPOBOJIOKH, B3aMMOJICCTBUE Meja ¢ KHUCIIOTOM) SIBICHUM, HAOIIOICHUE U
OMHUCaHUE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKHUX peakluuil (pasiioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3oKeHUE THAPOKCHIA
Menu (I1) npu HarpeBanuu, B3auMoJieCcTBHE Keme3a ¢ pactBopom coiu meau (ID),
M3YUYEHUE CIIOCOOOB pa3CIICHUs] CMECEH: C MOMONIbI0 MarHuTa, (uibTpOBaHUE,
BBITIAPUBAHKE, JUCTUIUISIIUS, XpoMaTorpadusi, NPOBEICHUE OYUCTKU MOBApPEHHOM
coJid, HaOJIOJICHWE W  ONHUCAaHUE  PE3yJbTAaTOB  IPOBEJCHUSA  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIEH MOJIEKYII
(11apocTep KHEBBIX).

BaxHelilne npeacTaBUTE I HEOPraHMYECKHX BelleCTB

Bo3nyx — cmech razo. CocrtaB Bo3ayxa. Kuciopoa — 37eMEHT U IPOCTOE
BemlecTBo. HaxoxzaeHue kucimopojga B TOpUpoae, (PU3HUECKUE U XHUMHUYECKHUE
cBoicTBa (peakuuu ropenust). Oxcunpl. [Ipumenenue kuciopoa.

Cnoco0Obl TMOdy4YeHHs] KHUCIOpPOJa B JA0OpAaTOPUU M TMPOMBIILICHHOCTH.
KpyroBopor kuciopoga B mpupoje. O30H — aJIOTponHas MOIudUKALUS



KHUCJIOpO/Ia.

TennoBoil >P¢deKT XUMUYECKOW peakIuu, TEePMOXMMUUYECKHE YpaBHEHMS,
9K30- U DHAOTEPMUYECKHE peakiuu. TOIIMBO: Yroib M MeETaH. 3arps3HeHue
BO3/1yXa, YCUJICHUE MapHUKOBOTro 3 (peKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopoa — sanemeHT u mpoctoe BemectBo. Haxoxnenue Bogopo/ia B Ipupoze,
¢duzuyeckue M XHUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOOBbl MOJIyYEHUSI.
Kucnots! u conmu.

MoutsipHbIii 00bEM ra3oB. Pacuérbl 10 XUMUYECKUM YPaBHEHUSIM.

Ousnuecknue CBOUCTBA BOAbL. Boma Kkak pactBoputelib. PacTBOpHIL
HacellieHHble W HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis1 BEIIECTBA B pacTBOpE. XMMHUUYECKHUE CBOMCTBA BOAbl. OCHOBAaHUA.
Ponb pacTBOpOB B mpupojie U B *KU3HU ueiaoBeka. KpyroBopoT BOabl B HMpHUpOJIE.
3arps3HeHue NpupoaHbIX Boa. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukamusa nHeopranuueckux coenuHeHuid. Oxcuapl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromue  (OCHOBHBIE,  KHUCJIOTHbIE, aM(OTEepHbIE) U
HecosneoOpasyromue. Homenknatypa okxcuuoB. Dusznueckue M XHUMHUYECKHUE
cBOMCTBa OKCUAOB. [TosryueHue okCuaoB.

OcHoBanus. Krnaccudukanusi oCHOBaHUM: WIENOYM U HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHuil. DPU3MYECKHME U XMMHUYECKHE CBOMCTBA
ocHOoBaHuM. [lomyyeHne OCHOBaHUN.

Kucnotsl. Knaccudukanus kuciaor. Homenkmnarypa kucior. @uznyueckue u
XAMHAYECKUE CBOWMCTBA KUCIOT. Psan axktuBHoctm mertayuioB H. H. bekerosa.
ITomy4yenue Kucior.

Comu. Homenknarypa coneil. PU3NUECKME U XMMHYECKHE CBOMCTBA COJICH.
ITonyuenune coinenl.

['eHeTnyeckast CBSI3b MEXKy KJIacCaMyd HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuil IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECICHUE COAECPKaHUS KHUCIOpPOAAa B BO3JyXE, MOITYUYCHHE,
coOupaHue, paclio3HaBaHWE W HW3YYEHHE CBOWCTB KHUCJIOpOAa, HAOI0/IeHHE
B3aUMOJICHCTBHSI BELIECTB C KHUCJIOPOJAOM M YCIIOBHS BO3HUKHOBEHUS W
MpeKpalieHuss ropeHus (mo)kapa), O3HAKOMJIGHHE C oOpas3liaMu OKCHIOB |
OMHUCaHUE WX CBOWCTB, MOJIydeHUE, COOMpaHUE, PACIO3HABAHHE U U3YUYCHUE
CBOMCTB BOJiopojia (ropeHue), B3aumojeictBue Boaopoaa ¢ okcuaom menu (II)
(BO3MOXXHO HCITOJIb30BAaHHUE BHUJICOMATEpHAIOB), HaOIIOAEHUE OOpa3I0B BEIIECTB
KOJIMYeCTBOM | MOJb, HMCCIEJOBAHHE OCOOCHHOCTEM pPACTBOPEHUS BEIIECTB C
Pa3IMYHON  PACTBOPUMOCTBHIO, MPUTOTOBICHHE PACTBOPOB C  ONPEACIEHHON
MacCOBOW JOJIEM PACTBOPEHHOTO BEIIECTBA, B3aUMOJICMCTBUE BOJIbI C METAJLIAMU
(matpueM ®  KanbllieMm) (BO3MOXHO HCIIOJIB30BAaHHE  BHJICOMATEPHATIOB),
Uccle/oBaHue O0pa3lloB HEOPraHMYECKUX BEUIECTB  Pa3UYHBIX  KJIACCOB,
Ha0II0/IeHUE WU3MEHEHUsI OKPACKU MHJIMKATOPOB B PACTBOPAX KUCIOT U IIENIOYEH,



u3yueHue B3aummojehcTBus okcunga Menu (II) ¢ pacTBopom cepHOM KHCIIOTHI,
KUCIIOT C METaJUIaMHU, PEaKUUH HEUTPAIU3ALUU, [OJIy4EHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOI0 METajjla JPYrMM W3 PacTBOpa COJM, PELICHUE
AKCIEPUMEHTAIBHBIX 3a/lad no TeMe «BaxHeliime Kiaacchl HEOPraHU4eCKHX
COCIIUHEHU .

Iepuoguvyeckuii 3axkoH wu Ilepuoamyeckass cucreMa XUMHYECKHX
iemeHToB JI. WU. MenaeneeBa. CrtpoeHue aroMoB. XUMHYeCKasi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHbIE PeaKIuu

[lepBble MOMBITKM KiIacCU(UKAIMKA XUMUYECKUX 3JeMeHTOB. [loHsiTue o
IPYIINax CXOJHBIX BJEMEHTOB (IIEJOYHbIE U UIEJIOYHO3EMENbHBIE METAIbI,
raJioreHbl, THEPTHBIE Ta3bl). DIEMEHTbI, KOTOPbIe 00pa3ytoT aM()OTEPHBIE OKCHUIBI
Y TUAPOKCHIBL.

[Tepuonnueckuu 3akoH. [leppoguueckas cucreMa XMMUYECKUX 3JIEMEHTOB [1.
N. MenneneeBa. Kopotkonepuonnas u ayinaHonepuoHas gopmsl [leproanyueckoit
cucteMbl XxumMuueckux snemeHToB J[. M. Menpeneesa. Ilepuoabl u rpymnibl.
DU3NYECKUI CMBICII OPAIKOBOIO HOMEPA, HOMEPOB MEPHUO/IAa U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aTtoOMHBIX siaep. M3otonbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK AaTOMOB MepBbIXx 20  XMMHYECKUX  DJIEMEHTOB
ITepuomuueckor cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XMMHUYECKOIO
3JIEMEHTA MO €ro noJjioxkeHuto B [lepuoguueckon cucreme [. 1. Menneneena.

3aKOHOMEPHOCTM M3MEHEHHS paguyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUNIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue [lepuonnueckoro 3akona u [leprnoanueckor CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTUA Hayku U npaktuku. J[. M. MenneneeB — y4€HbId U
rpaX1aHUH.

Xumuueckass cBs3b. KoBaneHTHass (moyisspHasl W HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPUIIATETBHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAsI CBA3b.

Crenenp  okucieHusi.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
ITpouecchl OKUCIEHNS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIM.

Xumuueckuil IKCnepumenm:

M3yueHHUe OO0pa3lloB BEHIECTB METAUVIOB U HEMETAIJIOB, B3aMMOJICUCTBUE
TUOPOKCUA LIMHKAa C pPacTBOpaMH KHUCIOT U IIEJIOYEH, IPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLUN
(ropeHue, peakuu pasyiokKeHUs, COSAUHEHUS).

Mescnpeomemnbnie céasu

Peanuzanmss MeXnpeaIMETHBIX CBSA3EH MPU HM3YYEHHH XHMHUU B 8 Kiacce
OCYILECTBIIIETCSI 4Y€pe3 HCIOIb30BAHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHITUH, SBIAIOIIAXCSI CUCTEMHBIMU ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHOHAYYHOI'O LIUKJIA.

OO0miMe ecTecTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHbIM (pakT, TUIOTE3a, TEOpHs,



3aKOH, aHajdu3, CHHTE3, Kilaccu(puKalus, MNEePUOAUIHOCTh, HaOJIOJACHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHHUE.

®dusuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, JJIEKTPUYECKUN 3apsiji, BEHIECTBO, TEJO, O00BEM,
arperaTHOe COCTOSIHME BEIeCTBa, Ta3, (U3WYECKHWE BEIMYMHBI, E€IUHUIIBI
U3MEPEHUsI, KOCMOC, TUIAHETHI, 3BE€3/1b1, COJTHIIE.

buonorus: potocunTes, Apixanue, ouocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpabl, TOPHBIEC TOPOJIbI, TOJIE3HBIC
HCKONIaeMbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMH4YeCKasi peakusi

[Tepuonnueckuu 3akoH. [leprpoguueckas cucreMa XMMUYECKUX 3JIEMEHTOB [1.
. MenneneeBa. CTpoeHue aromMoB. 3aKOHOMEPHOCTM B HM3MEHECHHHM CBOWCTB
XMMUYECKUX DOJIEMEHTOB TMEPBBIX TPEX TNEPUOJIOB, Kaaus, KaJlblUd H HX
COCIMHEHUM B COOTBETCTBUH C MOJOKEHUEM IJIEMEHTOB B [leproanueckon cucreme
U CTPOCHUEM HX aTOMOB.

CTtpoeHue BemiecTBa: BHAbI XMMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT TUIIA KPUCTAIIIMYECKOW PEIIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaiuss 1 HOMEHKJIATypa HEOPTAaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Ppa3JWYHBIM KJaccaM HEOPraHUYECKUX
COCJIMHEHH M, FTEHETUYECKAs CBSI3b HEOPraHMYECKHX BEILIECTB.

Knaccudukarus XuMrU4ecKux peakiui mo pa3IuvyHbIM MpU3HAKaM (110 YUCTy
U COCTaBy Y4YacTBYIOIIMX B pPEaKIMH BEHIECTB, IO TemIoBOMYy 3(deKkTy, Mo
M3MEHEHHUIO CTENEHEW OKUCIICHHS XUMHYECKHX JJIEMEHTOB, IO OOpaTHMOCTH, IO
Y4acTHIO KaTaiu3aTopa). JK30- U SHJIOTEPMUYECKUE PEaKIUH, TEPMOXUMUUYECKUE
YpaBHEHUS.

[Tonstue o ckopoctd XuMuueckod peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakinusax. [IoHATHE O TOMOTEHHBIX M T'€TePOreHHBIX
peakuusax. [lonstue o karanmuse. [lonsitue 0 xumMHU4eCKOM paBHOBeCHU. DAKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XMMHUYECKOM PEAKIMU M MOJIOKECHHUE XHUMHUYECKOIO

paBHOBECHS.
OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKLUM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTEIBHOM peaKkuuu. CocraBneHue YpaBHEHUI

OKHUCJIUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIUM C  HCIOJIb30BAHUEM  METOJIA
3JIEKTPOHHOTO OajlaHca.

Teopust 2JIEKTPOJIUTHYECKON TUCCOIMALIUN. DIEKTPOJIUTEI U HEIJICKTPOIUTHI.
Katnonsl, aHnoHbl. MexaHU3M AUCCOIMAIIMM BEIIECTB C PAa3IMYHBIMU BHUIAMHU
XuMH4IecKou cBsi3u. CteneHs aucconuanuu. CUiabHbIe U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiimu nonHoro oOMeHa. Y cClIOBHUS IPOTEKAHUS peaKIuii HOHHOTO OOMEHa,



MOJHBIE W COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakuuid. (CBOWCTBAa KHUCIOT,
OCHOBAHUU U COJIEH B CBETE MPEACTABICHUIN 00 3JIEKTPOIUTUYECKON AUCCOLIHAIIIY.
KauecTBeHHbIe peakiinu Ha HOHBL. [IOHSITHE O THIPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAJJIOB W HeMeTauioB (rpadura M anMasza), CJIOXKHBIX BEIIECTB
(xJmopua HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIUU OT
BO3JICUCTBUSA  pa3iIU4HBIX  (AKTOPOB, HUCCIEIOBAHUE  AIIEKTPOMPOBOJHOCTH
pacTBOpPOB BEUIECTB, MpOILECCa JUCCOLMALUMM KHCIOT, WIEJI0YEe U COoJeu
(BO3MOXHO  HCMOJB30BAaHUE BUJIEO MATEPUANIOB), MPOBEIACHUE  OIBITOB,
WUIIOCTPUPYIOIINX ~ MPU3HAKK  MPOTEKaHUsT  peakluuid  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJCJICHHUE Tra3a, O0O0pa3oBaHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLUM
(ropeHue, peaklMy pasyioKEHUs, COCAUHEHHUS), PACMIO3HABAHUE HEOPTaHHUYECKUX
BEIIECTB C MOMOINBIO KAaYECTBEHHBIX PEAaKUWl HAa HOHBI, PEUICHUE
AKCIEPUMEHTAIbHBIX 3a/a4.

HemeTasibl ¥ X cOeIUHEHUS

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciieHus. CTpoeHue U (PU3NUecKue CBOMCTBA MPOCTHIX
BEILIECTB — raJIoreHOB. XUMHUYECKHE CBOMCTBA Ha MpUMEPE XJIopa (B3aUMOJICHCTBHE
C MeTaJUlaMH, HeMeTa/ulaMH, Iienodamu). XJiopoBojoposd. ConsiHas KHCIOTa,
XUMHYECKHE  CBOWICTBA, MOJIyd€HHE, IpuMeHeHue. JlelictBue xijopa H
XJIOPOBOAOPOA HA OPTaHU3M YEJIOBEKA. BaxkHEHIINE XJIOPUBI U UX HAXOXKJICHHUE B
MPUPOJE.

O6mias xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CTpoeHue M (U3MYECKHUE CBOMCTBA
MPOCTBIX BEIECTB — KUCJIOPOJia U CEPbl. AJIJIOTPOIHBIE MOAUPUKAIIMU KUCIOPOAA
u cepbl. XuMuueckue cBoicTBa cepbl. CepoBOOpOJ, CTpoeHUE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA. OKCUABI CEpPbl KaK MPEIACTABUTEIN KUCIOTHBIX OKCHUIOB.
Cepnass kucnotra, (Qu3ndeckue ¢ XUMHYECKHE CBOMCTBa (00IME Kak
NpeACTaBUTENsT KJlacca KHUCJIOT M crenuduyeckue). XUMHUYECKUE pEeaKIuu,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO CIOC00a MOMYy4YeHUS! CEPHOW KHUCIIOTHI.
[Tpumenenne cepHoil KUCIOTHI. COJNM CEPHOM KHCIIOTHI, KAYECTBEHHAS PEaKLUs Ha
cynbdar-uod. Haxoxnenue cepbl U €€ COEQUHEHUN B TpUpoje. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH cpelbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JTOXKJH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 IPEA0TBPAILICHHUS.

OO6mias xapakTepucTuka 3J1eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU OKHUCJIEHHUS. A30T, pacClpOCTpPaHEHUE B MPHUPOJE,
¢dbuzmyeckue u xumMmuueckue cBoicta. KpyroBopor azora B npupojie. AMMHUAK, €ro
(du3uYecKre U XUMUYECKHUE CBOWCTBA, NOJIydyeHUe U npumeHenue. Coau aMMOHUS,



ux (pU3MyYecKre U XMMUYECKHUE CBOWMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ MoyyuyeHue, (U3MYeCKUe M XUMHYECKUe
cBoMcTBa (OOUIME Kak MpEeJACTAaBUTENd Kiacca KUCIOT W crnenuduueckue).
Hcnonp3oBaHue HUTPATOB U COJICH aMMOHUS B Kau€CTBE MUHEPATIbHBIX yI00pEHUH.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpe/ibl COCTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBbI U BOJOEMOB). Docdop, amioTponHbIe
Moaudukanuu Gocdopa, pusznueckue m xumuueckue cporctra. Oxcun docdopa
(V) u dochopnas kucinora, pu3MvecKue U XUMHUUYECKHE CBOMCTBA, MOJYUYEHUE.
Ucnonws3oBanue pocdaToB B KauecTBE MUHEPATBHBIX YI0OPEHHUIA.

O6mias xapakrepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHUSI. Y TJIEPO/I, AJIIOTPOIIHbIE MOIU(PUKALINH,
pacrpocTpaHeHue B MpUpoje, GU3NUYECKUe U XUMUYECKUE CBOMCTBA. AcopOIusi.
Kpyrosopor yrinepona B mnpupoae. Oxkcuabl yriaepoja, UX (QPU3HUECKUE U
XUMHYECKHUE CBOWCTBA, JEHCTBME HA JKUBBIC OPTaHU3MBI, TMOJIYYEHUE U
MPUMEHEHHE. DKOJIOTMYEeCKHEe MPoOJaeMbl, CBsI3aHHbIe ¢ OkcuaoM yriepoaa (IV),
runoTe3a o0aJbHOTO MOTEIUICHUS KIUMaTa, MapHUKOBBIM 3(dekT. YroibHas
KHCJIOTa U €€ CcoJid, UX (PU3MYECKHEe M XUMHUUYECKUE CBOWMCTBA, MOJYyYECHHE U
npuMeHenune. KauecTBeHHass peakiusi Ha KapOoHaT-uoHbl. Mcmonap3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJIEHHOCTH U CEJILCKOM XO3SIICTBE.

[lepBoHauanbHbIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriieposaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TAHOJ, TJIUIIEPUH, YKCYCHAsl KHCIIOTA).
[IpuponHble HMCTOYHUKH YTJIEBOJOPOJAOB (Yroyib, MHPUPOJHBIA ra3, HEDTh),
MPOAYKTHl UX TmepepaboTku (O€H3MH), UX POJib B OBITY U MPOMBIIUICHHOCTH.
[TonsTHe 0 OMONOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, OeJKax, yrieBojax — u ux
poJii B KM3HM 4YeloBeka. MarepuanbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUH.

Kpemuuii, ero ¢usnueckue W XUMUYECKHE CBOWMCTBA, TOJyYeHUE U
npuMenenue. CoeuHeHUs KpeMHus B npupoe. OOiue npeacraBieHus 00 OKCHUIE
kpemuus (IV) u kpemHueBoil kuciore. CUIMKAThI, UX HCHOJb30BaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHellne cTpouTeNbHbIE MaTepHallbl: KepamMuKa, CTEKIIO,
IleMeHT, OeToH, keme300eToH. [IpoGieMbl Ge30macHOr0  MCIOJb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B MTOBCEIHEBHOM KU3HMU.

Xumuueckuil IKCnepumenm:

M3yueHue 00pa3I[OB HEOPraHUYECKUX BELIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MIPOBEJICHNE KAYECTBCHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHHUE MPU3HAKOB
WX TIPOTEKAHUS, OMBITHI, OTpa)karonue (PU3NYECKUe W XHUMHYECKHE CBOWCTBA
raJloreHOB U MX COEJUHEHUM (BO3MOXXHO MCIOJIb30BAHUE BUJIEOMATEPHUATIOB),
O3HAKOMJICHHE C oOpasmaMu XJOpPUI0B (TaJOTCHHUIOB), O3HAKOMIICHHE C
obpasilamMu  ceppl W €€  COCAUHCHHSMH  (BO3MOXXHO  HCIIOJIb30BaHHUE
BHJIEOMAaTepHUaoB), HaOIIO/IEHUE Tpoliecca OOYTIIMBaHUsI caxapa IOoj JIeUCTBUEM



KOHIIEHTPUPOBAHHOM CEpPHOM  KHCJIOTBI, HW3y4YEHUE XUMHUYECKHX CBOWCTB
pa30aBICHHOM CEpHOW KUCIOThI, MPOBEJICHUE KAYECTBEHHOW peakiuu Ha
cyibpaT-uoH U HaONIOJACHUE TMpU3HAKa €€ TMPOTEKaHUs, O3HAKOMJIEHUE C
¢uznyeckuMm cBoWcTBaMU a3oTa, (Gochopa M UX COEAUMHEHUN (BO3MOMKHO
UCIIOJb30BAHUE  BUJIEOMATEpPUATIOB), oOOpa3llaMu a30THbIX U PocHOpHBIX
yaoOpeHuid, TmoJlydyeHue, coOupaHue, paclo3HaBaHUE U U3YyUYEHHE CBOWCTB
aMMHaKa, IPOBEJICHUE KAaYECTBEHHBIX PEeaKIMid Ha MOH aMMOHHUS U dochaT-uoH u
M3y4YECHUE TMPU3HAKOB UX IMPOTEKAHUS, B3aUMOJCUCTBHE KOHLIECHTPUPOBAHHOU
a30THOM KHCIIOTBI C MeJpl0 (BO3MOXKHO HCIIOJIh30BaHUE BUJIEOMATEPUATIOB),
M3yUEHUE MOJIENel KPUCTAUIMYECKUX pelETOK anMasa, rpadura, ¢yiuiepeHa,
03HAKOMJICHHE C TIPOILIECCOM aICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yriiéM U yCTPOMCTBOM MPOTUBOras3a, MojiydeHue, coOupaHue, pacro3HaBaHUE U
M3y4YEHUE CBOWCTB YIJIEKHCIIOrO ra3a, NPOBEICHHE KAaYECTBEHHBIX pEakuuid Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yYCHUE MPU3HAKOB UX MPOTEKAHMS, O3HAKOMIICHUE
C MPOAYKIMEH CHIMKATHOW MPOMBILIIJIEHHOCTH, PELICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxkHeime HeMeTaubl U UX COEAUHECHUS.

MeTasuiibl M MX COeINHECHUSA

OO6mras xapakTepuCTUKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux mnosioxkeHuss B llepumogmueckoil cucreme xumuueckux snaemeHtoB /. .
MenpeneeBa u crpoeHust aToMoB. CTpoeHHe MeTaioB. MeTaindeckas CBsI3b U
METAUIMYECKAsT  KpPUCTAJUIMYECKass  pem€TKa.  DJIEKTPOXUMHYECKHN  psij
HarnpsbkeHu MetaiioB. dusnueckue U XxMMHUUYeCcKue cBoicTBa MetaiioB. OOiue
CrocoObl ModydeHus: MeTauioB. [loHsITHE O KOPPO3MM METaIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTajdb, YYryH, JIOPaTIOMUHUMH,
OpoH3a) U UX TPUMEHEHUE B ObITY U MIPOMBIIIJIEHHOCTH.

[I{enounble MeTaJUIBL: TOJOXKEHUE B llepmoguueckoil cucTeMe XUMHYECKHX
anemeHTOB [[. 1. MenneneeBa, CTpoeHME HX aTOMOB, HAXO0XICHUE B IPUPOJE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTtpusi U Kaiausi). OKCUIbl U
TUAPOKCHUIIBI HATpusi W Kaius. [I[puMeHeHue IIeNOYHBIX METANIOB H  UX
COCIUHEHNM.

[IleoyHO3EMENBHBIE METa/UIbl MArHUM W KajdblMi: T[OJOXEHHUE B
[Tepuomuueckon cucreme xumuueckux diemeHtoB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HAXOX/IeHHE B npupoje. Puznueckne u XMMUYECKHUE CBOMCTBA MarHus
u Kanblus. Baxuelue coenuHeHUs Kanblus (OKCHJA, TUIPOKCUI, COJIH).
’KécTkocTh BOJIBI M CIOCOOBI €€ yCTPaHEHUS.

AnmtoMuHui: nionoxxeHue B [lepruonndeckon CUCTEME XUMUYECKUX JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aToMa, HaxoxaeHue B mnpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AM(POTEpHbIE CBOMCTBA OKCHUJIAa U THAPOKCH]IA
ATIOMUHUSL.

Kenezo: nmonoxenue B [leproandeckoit cucteMe XMMHUYECKUX 3JIEMEHTOB [l.



. MengeneeBa, CcTpoeHME aTroMa, HaxoXIeHue B npupoac. PuU3NUECKUE U
XUMHYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCUILI U comu xkenesa (II) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJTyUYCHHE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJIEHHE ¢ oOpa3llaMd METaJUIOB U CIUIAaBOB, HUX (PU3NUYECKUMU
CBOMCTBAMHM, HW3yYE€HHE  PE3yJbTATOB  KOPPO3UU  METAUIOB  (BO3MOXHO
WCIIOJIb30BAHUE BHJICOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbLIUS U HaTpusi ¢ BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUATIOB),
HCCJICIOBAHUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS XKeEJie3a B KHUCIOPOJE
(BO3MOXHO  KCHOJIb30BAaHHWE  BHUJACOMATEPUANIOB), IPU3HAKOB  MPOTEKAHUS
KAQUEeCTBEHHBIX PEAaKUMK HAa MOHBI: MArHWs, KaJdbLHs, ATIOMUHUA, IIUHKA, XKEJe3a
(IT) u xenesa (III), meau (II), HaOmrOACHNE W OMUCAHUE MPOIIECCOB OKPAITMBAHUS
IJJaMEHU HWOHAMU HaTpus, Kaaus M Kaiblus (BO3MOXHO HCIIOJIb30BAHHE
BHJIEOMATEPHUAJIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOMCTB TMAPOKCH/IA aIFOMUHUS U
TUAPOKCHIA LIMHKA, PELICHUE 3KCIEPUMEHTAIBHBIX 3a/1ad No Teme «Baxunenine
METAJUIBl U KX COCTUHEHUSD).

XuMus 4 OKpYKAKOLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elOBEKa. be3omacHoe
MCIIO0JIb30BAHUE BEIIECTB M XMUMHUYECKUX peakiuil B ObITy. [lepBas momolb npu
XUMHUYECKHUX OKOTrax U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYKarolleh cpeabl (MpeaeiabHas AO0MyCTUMAst
KOHIIeHTpaius BenlecTs, nanee — [IJIK). Pons xuMun B penieHun 3K0JIOTHYECKUX
npoOJeM.

Xumuueckuit IKCnepumenm:

u3yueHue o0paslioB MaTepuaioB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEPHBIC
MaTtepuasbl).

Meoscnpedmemmoie céa3u

Peanuzanuss MeXnpeaIMETHBIX CBSA3EH MPU HM3YYEHHH XHMHUU B 9 Kiacce
OCYILECTBIIIETCSI 4Y€pe3 HCIOIb30BAHUE KaK OOIMX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHATUH, SBJISIONIMXCS CUCTEMHBIMU JIJII OTIEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O [IUKJIA.

OO0mie ecrecTBEHHO-HAYYHbIE TMOHSTHUSA: HAy4dHbIH (hakT, TWIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukauus, TMepUOJUYHOCTb, HAOIIOJCHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE, W3MEPEHHE, MOJIENb, SBICHHUE, IAPHUKOBBIN
3¢ eKT, TEXHOIOTHsI, MAaTEPHAIBI.

dusuka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIbI,
PaaOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUYECKUM 3apsia, MPOBO/IHUKH,
MOJIYNIPOBOAHUKH,  AUDJIEKTPUKU, (OTORNEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSIHME BEIIECTBA, ra3, pacTBOpP, pACTBOPUMOCTb, KPUCTAJUINYECKAS
peméTka, CrjiaBbl, (PU3UUYECKUE BEJIUYMHBI, €IUHUIIBI W3MEPEHUSI, KOCMUYECKOE



MPOCTPAHCTBO, TUIAHETHI, 3BE3/TbI, COHIIE.
buonorusi: dotocuHTe3, napixaHue, Owochepa, IKOCHCTEMA, MHUHEPATLHBIC
yA0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIILHBIC BEIICCTBA.
I'eorpadus: atmocdepa, runpocdepa, MUHEpabl, TOPHBIEC TOPOJIbI, TOJIE3HBIC
HCKOTIaeMbI€, TOTUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUSI MPOTrpaMMbl OCHOBHOTO OOIEro
oOpa3oBaHusl JOCTUTAIOTCA B XOA€ OOyYeHHsS XUMUU B €AUHCTBE YYEOHOH U
BOCIIUTATEIBHON ACATEIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUHCKUMU
COIIMOKYJIbTYPHBIMU M JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, HPHUHSATHIMU B
oOlllecTBE MpaBWJIaMU M HOPMaMu TOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOIO3HAHMsI, CAMOPA3BUTHS U COLUATU3AINHN 00YyYaIOIIUXCS.

JInuHOCTHBIE ~ pe3yJIbTaThl  OTpPAXalOT  TOTOBHOCTh  OOy4Yaroluxcs
PYKOBOJICTBOBATbCA CHCTEMOW  IMO3WUTHUBHBIX ILIEHHOCTHBIX OpPUEHTAllM U
pacIIMpeHue OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOILICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY,UCTOPUUECKOMY U
HAyYHOMY HACJICIUIO, ITOHUMAaHWs 3HAYCHUS XHMUYECKOM HAYKH B KU3HU
COBPEMEHHOT'0 OOIIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOUW HMHGOpPMAIHEH O
MEePEAOBbIX JIOCTMKCHUSIX M OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XHMMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakKAaHCKOr0 BOCIIMTAHUSA:

MPEACTABJICHUS O COIMAIBHBIX HOpMax M TpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUM B KOJUJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCNEOBATEIbCKOW, TBOPUYECKOM W JIPyrUX  BHUAAX
NeATEeIbHOCTH, TOTOBHOCTH K pPa3sHOOOpa3HOM COBMECTHOM AESATEIbHOCTH TIPH
BBITIOJIHEHUU Y4YEOHBIX, I[103HABATEIbHBIX 3a7a4, BBIIOTHEHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3/IaHUM YUEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAHUIO
M B3aUMOINIOMOINM B TIpollecce OTOM Yy4eOHOM JEeATeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEICHUE UM TOCTYNKUM CBOMX TOBapUILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMS:

MHUPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOM pPEaKIWH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKU WU COCTaBISAIOLINE
OCHOBY JJIsl TIOHUMAHUSI CYUIHOCTH HAay4YHOM KapTUHBI MHUpa, MPEJCTaBlICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MNPUPOIbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJHOU CPESIOH, O POJIM XMMHUH B TTO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

M03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAuMBbIe ISl OOBSCHEHHS HAOMI0JaeMbIX MPOILIECCOB U SBIICHHH,
MO3HABATEIbHON, MHMOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM YHCIIE
HaBBIKOB CAMOCTOATENILHOW pabOThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOM
JTUTEpaTypoy, JOCTYNHBIMU TEXHUYECKUMHU CpEJICTBAMH HUH(OPMAIMOHHBIX



TEXHOJIOTHUM;

UHTEpeC K OOYyYEeHHI0O W TO3HAHUIO, IIO003HATENBHOCTh, TOTOBHOCTH U
COCOOHOCTh K caMooOpa3oBaHUIO, MPOEKTHOM U  HCCIEI0BATEIbCKOM
JESATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBJICHHOCTU U YPOBHSI OOyYEHHS B
JaTbHEHUIIEM;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTU JKM3HU, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY
3I0pOBBIO0, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KWU3HU, OCO3HAHUE TMOCJIEACTBUU U
HETPUATHE BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS aKOTOJIsl, HAPKOTUKOB, KypEeHHUSI),
HEOOXOJAMMOCTH COOJIFOJIEHUS] TIpaBWJI  OE30MAaCHOCTH TIPH  OOpalleHHH C
XUMUYECKUMU BEIIECTBAMU B OBITY U pEaIbHOU JKU3HU;

5) TPy10BOr0 BOCIUTAHMS:

MHTEpEC K MPAKTHUYECKOMY M3y4YeHHIO Tpodeccuil u TpyJa pa3uyHOTO poja,
YBaXKEHHE K TPYIY U pe3ysibTaTaM TPYI0BOM JIeATEIbHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHUs]  MPEIAMETHBIX  3HAaHUM 10  XHMHH, OCO3HAHHBIH  BBIOOD
WHJMBHUIYaJbHON TPACKTOPUHU MPOJIOJKEHUS 00pa30BaHMs ¢ YYETOM JIMYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycreuHoi npodeccuoHabHOM AESTEIbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHHUI,
TOTOBHOCTb aIalITUPOBATHCS B MPO(GECCUOHATILHON Cpeie;

6) 3K0JIOrHY€eCKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11€J1eCO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOTO H
O0e3omacHOro o0pas3a KU3HHU, OTBETCTBEHHOE OTHOLIEHHME K COOCTBEHHOMY
(UBUYECKOMY M TICUXMYECKOMY 3J0POBBIO, OCO3HAHHWE IEHHOCTU COOIIOJICHUS
MpaBuil OE€30MaCHOTO TOBEJCHUS MPU pabOTe C BEIIECTBAMU, a TAKKE B CUTYyaIUsX,
YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JTIOJICH;

CIIOCOOHOCTH TPHUMEHSATH 3HAHUSI, MOJy4aeMble MPU WM3YUYECHUH XUMHH, HJIS
penieHus 3a1a4, CBSI3aHHBIX C OKPYXKAIOIIEeH MPUPOIHON Cpeloi, Il MOBBIICHUS
YPOBHSI  DKOJOTMYECKOW  KYJbTYphl, OCO3HaHUS TJI00AJILHOIO  Xapakrepa
AKOJIOTUYECKUX MpoOJeM U MyTed HX PEIICHUS IMOCPEACTBOM METOJ0B XUMUH,
AKOJIOTUYECKOTO MBIILJICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEILHOM,
KOMMYHUKATUBHOW U COLIMAJIBHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJbTATOB BBIACIAIOT 3HAYUMBIE A
(dhopmMupoBaHusi MUPOBO33PEHUS OOIIIEHAYYHbIE TOHATUSI (3aKOH, TEOPHsl, TPUHIIHIIL,
runote3a, ¢GakT, CUCTeMa, MPOIECC, HIKCIEPUMEHT U JIpyroe.), KOTOpbIC
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax M IO3BOJISIIOT Ha
OCHOBE 3HAaHUW M3 3TUX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU
Hay4YHOM KapTHHE MHpA, U YHUBEpCAJIbHbIC y4ueOHbIEC NEUCTBUs (I1O3HABATEIbHEIE,



KOMMYHHMKATUBHbBIC, PEryJSTUBHBIC), KOTOpbIe O0O0ECIEYMBAIOT (POPMHUPOBAHUE
FOTOBHOCTH K CAMOCTOATEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOMU
NEeSTEIbHOCTH.

Ilo3naBaTe/ibHbIE YHHUBEPCAIbHbIE Y4eOHbIE 1eliCTBHSA

Bba3oBble Jiornueckue aeiicTBU:

YMEHHUSI HCMOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAaHUU: PACKPBIBATh CMBIC XMUMHUYECKUX MOHSATUN (BBLACISTH MX XapaKTEpHBIC
MPU3HAKK, YCTAaHABJIMBATh B3aUMOCBSI3b C JIPYTUMH TOHSTHUSMH), HCIOJIb30BAThH
MOHSATHUS JIJIsl OOBSICHEHUS OTICIBHBIX (DaKTOB U SIBJICHUH, BEIOMpPATh OCHOBAHUS U
KpUTEpUU ISl KJIacCU(UKAUU XUMUYECKUX BEHIECTB M XUMHUYECKHX pEaKIuH,
YCTaHABIIUBaTh MPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXKIYy OOBEKTAaMU H3Y4YCHHUS,
CTPOUTH JIOTUUECKHUE PACCYKJEHUS (MHIYyKTUBHBIC, AEAYKTUBHBIE, [0 aHAJIOTHUH),
JIeaTh BHIBOJIbI U 3AKJIIOUCHUS,

YMEHHUE TMPUMEHSITh B TIPOIECCe IO3HAHUS TMOHATHUS (MpPEeIMETHbIE U
MeTarnpeIMEeTHbIE), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJICIbHBIE MPEACTaBICHUS —
XUMUYECKHI 3HaK (CUMBOJ JJIEMEHTa), XUMHUYeckas QopMyna W ypaBHEHUE
XUMUYECKOU peaKIuu — NpHU PElIeHUU YuyeOHO-TI03HABATENbHbBIX 33/1a4, C YYETOM
ATUX MOJICNIbHBIX MPEJICTABICHUI BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKY U3YYaE€MbIX O0BEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEaKIuH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIECACTBEHHBIE CBSI3U WU
MIPOTUBOPEUHUS B U3YUAEMBbIX MPOIECCAX U SBJICHUSIX.

Bba3oBble ucciaenoBarebckne 1eHCTBUSL:

YMEHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAaYECTBE HHCTPYMEHTA
MO3HAHMS, & TAKXKE B KAU€CTBE OCHOBBI JIJIs1 POPMUPOBAHUSI TUIIOTE3BI 110 MPOBEPKE
MPaBUIILHOCTHU BBICKA3bIBAEMBbIX CYXKICHUN;

MpuoOpeTeHHE OMbIiTa MO IUIAHUPOBAHMIO, OpPraHU3allMd U TMPOBEJICHUIO
YYEHUYECKUX OSKCIEPUMEHTOB, YyMEHHUE HaOIoJaTh 3a XOJO0M IMpollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3yibTaT, POopMyIupoBaTh 0000IICHUSI U
BBIBO/IBI IO pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEOBAHMUS, COCTABISATH OTYET O
MpojieJlaHHOM padoTe.

Pab6ora ¢ unpopmaunmueii:

YMEHUE BBIOMpPATh, AHAJIU3UPOBATH M MHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (DOPM MpEICTABICHUS, MOTYyYaeMyl0 U3 Pa3HBIX UCTOUYHUKOB
(HayuHO-TIOMyJIApHAs JIUTEpaTypa XUMHUYECKOTO COJEPKAaHUS, CIPABOYHBIC
nocobusi, pecypchl MHTepHeTa), KpPUTHUYECKH OIICHUBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HHGOPMAIIHIO;

YMEHHUE TPUMEHSATHh Pa3Iu4YHbIe METOAbl U 3aMPOChl MPHU IMOUCKE U OTOOpE
uHpOpMalMK W COOTBETCTBYIOUIUX JAHHBIX, HEOOXOAMMBIX [Jisi BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1ay ONPEEIEHHOTO THUIIA, IPUOOPETEHHE OMbITA B



0o0JlacTW  HMCHOJIb30BaHUS ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIQJICHUE KYJIbTYPOI aKTUBHOT'O MCIIOJIb30BAHUSI PA3JIMYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIBHYIO (OpMY MpeAcTaBiIeHUs UHPOpMAIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXXHBIMM CXEMaMH, JuarpaMMmamu,
npyrumu popmamu rpadvKu U ©X KOMOUHAIUSIMU,

YMEHHUE UCIOJIb30BaTh W aHAJIM3UpPOBATh B IMpolecce Yy4yeOHOUW U
HCCIIEI0BATENBCKON ESITENbHOCTH HH(POPMAIIUI0O O BIUSHUM MPOMBIILICHHOCTH,
CEIBCKOT0 XO3ICTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYXAIolled MNpUpPOIHOM
Cpelbl.

KoMMyHuKaTUBHBIE yHUBePCAJIbHbIE YUeOHbIe 1elCTBHS:

YMEHUSI 337]aBaTh BOMPOCHI (B X0/1€ AUaiora u (Wiau) AUCKYCCUH) MO CYILIECTBY
oOcyxmaeMoil  Tembl, (OpMyIUpPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIIBHO
BBITIOJIHEHUS TIPEIJIOKEHHOM 3a/1a4u;

YMEHHUSI ~ TMPEJCTABIATh  MOJYYEHHbIE  pPe3yJIbTaThl  IO3HABATEIHHOU
NESATETLHOCTH B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JejaTh MPEe3eHTaLNI0
PE3yJAbTATOB BBHIMOJIHEHUS XUMUYECKOTO JKCIepUMeHTa (J1abopaTOpHOIrO ONbITA,
nabopaTopHOM pabOTHI MO UCCIEOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUsSI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MMO3HABATEIBHOMN U UCCIIEI0BATEIbCKOM NESITEILHOCTH MIPU PEHIEHUN BOSHUKAIOIITUX
npoOjieM Ha OCHOBE Yyu€ra OOIMX MHTEPECOB M COTJIaCOBAaHUSA MO3ULIUM
(oOcyxneHusi, OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbD», KOOPJMHAIIMS
COBMECTHBIX JICMCTBUN, ONPEHAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOU pabOoThI U APYTHE).

PeryasiTuBHBIE yHUBEpPCAJIbHbIE YyYeOHbIe 1eliCTBHA:

YMEHHUE CaMOCTOSITEIBHO OMNpPEACNSITh LENU JACSITENIbHOCTH, IUIAHUPOBATD,
OCYILECTBIIATh, KOHTPOJIUPOBATH U NPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeIbHOCTD, BBIOMpaTh Hanboliee 3P(HEeKTUBHBIE CIIOCOOBI PEIICHUSI YUYECOHBIX U
MO3HABATEIbHBIX 3aJ]a4, CAMOCTOSATEIbHO COCTaBIATh WJIM KOPPEKTUPOBATh
MPEIOKEHHBIA aAJITOPUTM JEUCTBUM TP BBINOJHEHUU 3aJaHUA C YYETOM
MOJIyYeHHUs HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEAKIUSX,
OIICHUBATh COOTBETCTBUE IIOJIYUYEHHOI'O pe3yJjbTaTa 3asBICHHOM I1IeJH, YMEHUE
UCII0JIb30BaTh U AaHAJIU3UPOBATh KOHTEKCTHI, ITPe/IJlaraeMble B YCIOBUU 3aJJaHUN.

HPEJIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX Ppe3yJNbTAaTOB IO OCBOEHUIO 00s3aTE€IBLHOIO
COJIEpXKaHUs, YCTAHOBJIIEHHOTO JaHHOW (denepanbHOl paboueil mporpaMMoH,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIONIMMUCA HAy4dHbIC 3HAHUS, YMEHUSI U CIIOCOOBI
NeUCTBUM, crenududeckue Uil TpeaMeTHoM obmacth  «XUMHUsS», BHUIbI
NEATEILHOCTH MO  TMOJYYEHHID HOBOIO  3HAHUA, €ro HHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K koniry oOyuenus B 8 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM yPOBHE



JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y O0YYAIOIIUXCSl YMEHHUIA:

PacCKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHX MOHSTHUN: aTOM, MOJIEKYJa,
XUMUYECKHUI 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEILECTBO, CMECH
(oHOpOJIHASE U HEOAHOPOAHAS), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIs XMMHUYECKOTO 3JIeMEHTa B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULATEIBLHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKas PpeaKius, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, pPEaKUUU 3aMEIICHUs, PpPeaKiuu
oOMeHa, 3K30- U 3HJ0TEPMUUYECKUE PEeaKlUU, TeIIoBoi 3(PpQekT peakiuu,
SJIPO aTOMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, pauyc aTroMa,
XUMUYECKAs CBSI3b, MOJISIPHAS U HEMOJISIpHAS KOBAJEHTHAsl CBSI3b, MOHHAs
CBSI3b, MOH, KaTHOH, AaHHWOH, pacTBOp, MaccoBas JOJisi BEIIecTBa
(TIporieHTHAs KOHIIEHTpAIIKsI) B paCTBOPE;

WUTIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH H
MPUMEHSTH 3TU MOHATHSI IPU ONTMCAHUU BEIIECTB U UX MPEBPAILICHUII;
UCIIOIb30BaTh XHUMHUYECKYIO CUMBOJUKY JMJis cocTaBieHuss Gopmyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKLINM;

OMpENIEeNsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCAUHEHUSX,
CTENEHb  OKHUCIEHUS  DSJEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEILECTB K OMNPEACIEHHOMY KJIACCy COEJAMHEHUU Mo
dbopmynaMm, BHJ XUMHUYECKOM CBsi3M (KOBaJ€HTHAs W HOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

packpeiBath cwmbica Ilepunoamueckoro 3akona JI. WM. Menngeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT uX mojoxeHus B Ilepuoanueckoit cucreme,
3aKOHOB  COXPAaHEHUsI MacChl  BEIECTB, IOCTOSIHCTBa  COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yU€HHUsI, 3aKOHA ABOTapo;

OMHUCHIBATh U XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogmueckoit
CUCTEMbl XMMHUYECKHUX DJJIEMEHTOB: pa3jinyaTh MOHITUS  «TJaBHas
noarpynna (A-rpymnmna)» u «mnodounas noarpymmna (b-rpynna)», mansie u
OOJbIlIMEe TEPHUOJIbI, COOTHOCUTH OOO3HAYEHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepumoamdeckas cucteMa XumMuuyeckux odjemeHtoB J[. U.
MeHneneeBay € UYUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00Ilee YKHCIIO AIEKTPOHOB
U pacipeiesIeHue UX MO JIEKTPOHHBIM CJIOSM);

KJIaCCU(pUIIMPOBATh XMMHUYECKUE BJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YHUCIy U COCTaBy YYacCTBYIOIIMX B PEAKIUU
BEILIECTB, MO TEIUIOBOMY 3(PdeEKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOWMCTBA BEIECTB



Pa3IMYHBIX KJIACCOB, MOATBEPK/Iasl OMUCAHUE MTPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kaue€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUS XUMUYECKHX [MpEeBpalleHuid B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO »3JIeMEHTa 1o (opMyie coeauHEeHus,
MacCOBYIO JIOJIFO BEIIECTBA B pPAacTBOpPE, MPOBOJAUTH PacuéThl MO
YPaBHEHHUIO XUMUYECKON peaKIuu;

MIPUMEHSTh OCHOBHbBIE OIEpPallU MBICTUTEIBHON ACSTEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, O0O0OOIleHHE, CHCTeMaTH3alldIo, KiIacCU(HUKAIUIO,
BBISIBJICHHE MPUYUHHO--CIIC/ICTBEHHBIX CBSI3€d — JJI M3Yy4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX pEaKIui, eCTeCTBEHHO-HAYYHbIE METO]IbI
MO3HAHUS — HAONIOACHUE, HU3MEPEHUE, MOJEIUPOBAHUE, SKCIIEPUMEHT
(peanbHbIN U MBICIICHHBIN);

CJIeI0BATh MTpaBUJIaM MOJIb30BAHUSI XUMUYECKON MOCY101 U 1a00paTOPHBIM
o0opy/loBaHHEM, a TakXkKe INpaBuiIaM oOpalleHusi C BElIeCTBAMU B
COOTBETCTBUU C MHCTPYKIUSMH IO BBIIOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKHX OMNBITOB IO TOJYYEHUI0O U COOMpaHHUI0 Ta3000pa3HbIX
BEIIECTB (BOAOpPOJAa M KHCJIOpPOJAa), IPUTOTOBICHHUIO PACTBOPOB C
OIPEAECIEHHON MACCOBOM JOJIEW PACTBOPEHHOTO BEUIECTBA, INIAHUPOBATH U
MPOBOJIUTh XMUMHUYECKHUE SKCIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB
miesioyeld M KUCJIOT ¢ MOMOIIBI MHIAUKATOPOB (Jakmyc, dheHondTaieuH,
METUJIOPAHX U JIPYTHUE).

K koniry oOyuenus B 9 Kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM yPOBHE
JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTD Y O0YYAIOIIMUXCSl YMEHHUI:

PacKpbIBaThb CMBICII OCHOBHBIX XUMHUYECKHUX MOHATUH: XHUMUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHUOH, I[POCTOE BEILECTBO,
CJI0’KHO€ BELIECTBO, BAJICHTHOCTb, DJIEKTPOOTPULIATEIBLHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl PeaKius, XUMHUECKasl CBs3b, TEIUIOBOU 3deKT
peakiuu,  MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAS OAUCCOLMALUA, PEAKLUU HOHHOTO
oOMeHa, KaTaJu3aTop, XUMHUYECKOE€ paBHOBecHE, oOOpaTUMble U
HEOOpaTUMbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU,
OKUCJIUTENIb,  BOCCTAHOBUTEIIb,  OKHUCJIEHHE UM  BOCCTAaHOBJICHUE,
ajuioTponusi, aM()OTepHOCTh, XUMHUYECKasi CBSI3b (KOBAJICHTHAsl, MOHHAs,
MeTa/lInyecKas), KpUCTAUIMYECKass peleéTka, KOppOo3Hs METaJUIOB,
CIUIaBbl, CKOpPOCTb XHWMHUYECKOW PEaKluu, MPEAeIbHO JOMyCTUMAs
koHueHTpauus [1JIK Bemectsa;

WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHWYECKHUX IIOHATUM U



MPUMEHSTH 3TU MOHATHSI IPU ONTMCAHUU BEIIECTB U UX MPEBPAIICHUII;
UCIIOIb30BaTh XHUMHUYECKYIO CHUMBOJUKY JMJis cocTaBieHuss Gopmyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKLIUM;

OMpEeNIEeSATh BaJCHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX AJIEMEHTOB B
COCIMHEHUSIX PA3IMYHOrO0 COCTaBa, MPUHAJUIEKHOCTh BEIIECTB K
onpeeIEHHOMY KJIACcCy COEIUHEHHH 1o (opmyliaM, BUJl XUMHUUYECKOU
CBs3W (KOBAWJICHTHAs, WOHHAs, METAJJIMYECKAasl)) B HEOPTaHHUYECKUX
COCIMHEHUSIX, 3apsAJl MOHA M0 XUMUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCcTBOpPaX HEOPTaHUMYECKUX COCIUHEHUH, THI KPUCTALTUYECKOU
PELIETKN KOHKPETHOI'O BEILIECTBA;

packpeiBath cwmbichn Ilepuommueckoro 3axkona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMaHUE: OIUCHIBATh M XapaKTEPU30BaATh
tabnnunyo (opmy Ileproguyeckoi CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuuaTh TMOHATUS «TJaBHas mnoarpynma (A-rpymnma)y M «moOodHas
noarpynna (b-rpymnma)», Manpie U OOJbIIME TEPHUOJbI, COOTHOCHUTD
0003HauYEHUSI, KOTOPBIE UMEIOTCS B IEPUOIMUECKOM TabJIHIIe, C YUCITOBBIMU
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsi  siApa, OOINee YKCIO DJJIEKTPOHOB U paclpeselieHHe UuX MO
AJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB RJIEMEHTOB M WX COEJUHEHUN B Mpejenax MajblX MEepUoJOB U
TJIABHBIX MOJTPYIII C YYETOM CTPOEHUSI KX aTOMOB;

KJIaCCU(PUIIUPOBATh XMMHUYECKUE BJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YHUCIy U COCTaBy YYACTBYIOIIMX B PEAKIUU
BEILIECTB, MO TEIIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTENEHEH OKHUCICHUs
XUMHYECKHUX JIEMEHTOB);

XapakTepu30BaTh (OMHCHIBATH) OOIHME W CHEIUDUICCKHE XUMHYECKHE
CBOMCTBA TMPOCTHIX M CJIOXHBIX BEHIECTB, NOATBEPKIas OMHCAHUE
puMepaMy MOJIEKYJISIPHBIX M HMOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XAMHAYECKUX PEAKIUU;

COCTaBJISITh yPaBHEHUS  BJCKTPOJMTHUYECKON JIUCCOIMAIMU  KHUCIOT,
LIEJIOYEH U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHHUS PEAKIIUI MOHHOTO
oOMeHa, ypaBHEHMsS peaklui, MOATBEPXKIAIIINX CYIIECTBOBAHUE
TFEHETUYECKOM CBSI3M MEX]y BEILIECTBAMU Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHca 3TUX PEaKIIUii;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHMUS,
BO3MOXKHOCTU TMPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B pa3IUYHBIX
YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO »3JIeMEHTa 1o (opMyie coeauHEeHus,



MacCOBYIO JIOJIFO BEIIECTBA B PacTBOpPE, MPOBOIUTH PACUYETHI IO
YPaBHEHUIO XUMHUECKON PEaKIIHH;

coOII0IaTh MpaBUJa MOJIH30BAHUS XUMUYECKON TIOCYI0M 1 J1a00paTOPHBIM
o0opyZOBaHWEM, a TakKe TMpaBWia OOpamieHusT C BEIIECTBAMU B
COOTBETCTBUHM C HWHCTPYKIMSAMHU TI0 BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX ONBITOB MO TIOJYYEHHUIO W COOMPAHHUIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO rasa);

IIPOBOJIMTH PEAKIINH, ITOATBEPKIAFOITNE KaUeCTBEHHBIN COCTAaB Pa3IMYHbIX
BEIIIECTB: PACIIO3HABATHh OMBITHBIM MYTEM XJIOpUI-, OpOMUA-, HOIUA-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCUA-UOHBI, KATHOHBI
aMMOHHS W HWOHBI HM3yYCHHBIX METAIJIOB, TPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYCCKUX BEIICCTB,;

IIPUMEHSATH OCHOBHBIC OIEPAllMH MBICIUTEILHOMN ACATEILHOCTH — aHAIM3 H
CHHTE3, CpaBHEHHE, O0O0O0OIeHHe, CHUCTeMaTHU3allui0,  BBHISIBJICHHUE
MIPUYUHHO-CIICJICTBEHHBIX CBSI3e — JUISI WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUid, €eCTECTBEHHO-HAyYHBIE METOAbl TIO3HAHUS —
HaOII0JIcHHe, M3MEpPEHHE, MOJICIMPOBAHHUE, SKCICPUMEHT (peallbHBId H
MBICJICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KIIACC
KosanuecTBo 4yacos JIeKTPOHHbIE
HaumeHnoBanue
Ne (mudposbie)
pa3aeyioB U TeM KoHTpoJibHbIE IIpakTH4eckune
n/n Bcero o0pa3oBaTe/bHbIE
NporpamMMel padoThI padoThI
pecypchl
Pasnea 1. IlepBonavajibHbIe XMMHYECKHE TOHATHSA
XHUMHS — BaXkKHas
00JacTh
Bbu6nmoreka [IOK
€CTEeCTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/7f41
MIPAKTUIECKON 837
NeATEIbHOCTH 7
YyesoBeKa
Bbu6nmoreka [IOK
BemecrBa u
1.2 15 1 https://m.edsoo.ru/7f41
XUMHUYECKHUE PEaKIIUN
837c
Hroro no pazaeny 20
Pasnea 2. Baxkneiimme npeacraBuTe/ M HEOPraHMYEeCKUX BellecTB
Boznyx. Kucnopog. bubmorexa [TOK
2.1 6 https://m.edsoo.ru/7f41
[TonsiTre 06 oxcHmax
837c
Bbu6nmoreka [IOK
Bonopoa. Ilonsitue o
2.2 AOPOA 8 1 https://m.edsoo.ru/7f41
KHUCJIOTaX U COMSX.
837c
Bopa. PactBopsl. bubnmnorexa [JOK
2.3 IToustue 06 5 1 1 https://m.edsoo.ru/7f41
OCHOBAHHUAX 837¢c
OCHOBHBIE KIIACCHI Bbu6nmoreka [IOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41
COCJIMHCHUM. 837¢
Wroro no pazneny 30

Pazpnen 3. [lepuoauvecknii 3axon u [lepuoanyeckasi cucreMa XumMmuiecknx 31ementos /1. U.
MenpeneeBa. CTpoeHne aToMOB. XUMHYECKas CBSA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[Tepuoanueckuii 3aK0H

u [lepuoanueckas
bu6mmoreka [IOK
CHUCTEeMa XMMUYECKUX

3.1 7 https://m.edsoo.ru/7f41837
anemeHToB /J[. W.

Memnnene-eBa.

Cc

Crtpoenue atoma

3.2 XumMudeckas CBA3b. 8 1 bubmuorexa [IOK



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

OxkucnIuTEeIbHO-BOCCTA
HOBUTCJIbHBIC PCAKIINHN

https://m.edsoo.ru/7f41837

Cc

Bbu6mmoreka [IOK
Hroro no pazgeny 15 https://m.edsoo.ru/7f41837
c
bu6mmoreka [IOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41837
c
OBUIEE KOJIMYECTBO 68

YACOB IIO [TPOTPAMME
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9 KJIACC

XHUMHUYCCKUX

KonnyecTBo yacoB DJICKTPOHHBIE
Ne| HammeHoBanue
(mudposbie)
n/ | pa3aejioB M TeM KonTtpoabnsbl | [IpakTuuecku
Bcero o0pa3oBaTe/bHbIE
I | NpOrpamMMel e padoThI e padoThI
pecypchl
Pa3pnen 1. BemecTtBo M XMMH4YeCKHE PeaKINH
IToBTOpEHUE U
. Bbu6nmoreka [IOK
yrayOneHue 3HaHu |
1.1 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3fielioB 6
Kypca 8 kiacca -
OcHoBHBIC bu6nmoreka [IOK
1.2 | 3akoHOMEpPHOCTH 4 https://m.edsoo.ru/7f41a63
XUMHYECKUX PEaKIIHii 6
DNEKTPOIUTUYECKAS
Bbu6nmoreka [IOK
JACCOIAAITS.
1.3 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYECKUE PEeaAKIINH p
B pacTBOpax B
Wroro no pazneny 17
Paznea 2. HemeTaJLiIbl M HX COeTHHEHUS
Oo6mas
XapaKTepUCTHKa
bu6nmoreka [IOK
XUMHUYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a63
3JICMEHTOB p
VIIA-rpynmst. -
I'anmorensl
Oo6mas
XapaKkTepuCcTHKa
Bbu6mmoreka [IOK
XUMHUYECKUX
2.2 6 https://m.edsoo.ru/7f41a63
3JICMEHTOB p
VIA-rpynmnsl. Cepa u -
€€ COeIMHEHUS
OO6mas
XapaKkTepuCcTHKa
XUMHYECKHUX bu6nmoreka [IOK
2.3 | 21eMEeHTOB 7 1 https://m.edsoo.ru/7f41a63
VA-rpymmsl. A30r, 6
dochop u ux
COCIMHEHHS
OO6mas bubmuorexa [IOK
2.4 | xapakTepHuCTHKA 8 1 2 https://m.edsoo.ru/7f41a63

6
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JJIEMEHTOB
IVA-rpynmnsl. Yraepon
U KPEMHHN U UX
COCIMHEHHUS

Hroro no pasneny

25

Pa3zgen 3. MeTaaiabl 1 MX cCOeIMHEHUSA

. bu6mmoreka [IOK
OO0mrue cBOMCTBA
3.1 4 https://m.edsoo.ru/7f41a63
METAaJLJIOB P
. Bbu6mmoreka [IOK
Baxxuetliime MeTaibl
3.2 16 https://m.edsoo.ru/7f41a63
U UX COCAUHEHHUS P
Hroro no pazgeny 20

Pasnea 4. Xumus 1 OKpyx

alomas cpeaa

I[TPOTPAMME

BemecTBa n bu6nmoreka [IOK
4.1 | Marepuaibl B KU3HU 3 https://m.edsoo.ru/7f41a63
yeJioBeKa 6
Wroro no pazneny 3
bu6mmoreka [IOK
PesepBHoe Bpemsi 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO
YACOBITIIO 68



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

8 KIIACC
KoanuecTtBo 4yacos JIeKTPOHHbIE
Ne arTa nupoBbIe
Tema ypoka KonTtpouasnsbie | IIpakTHyeck A mp
n/n Bcero u3ydeHusi | oOpa3oBareiib
padoThI ue padoTbl
HbIe pecypchl
IIpeamer xumuun. bubnuoreka
1 Posne xumuu B :KuU3HU 1 HOK
yejoBeka. Tenau https://m.edsoo.r
BEILICCTBA. u/ff0d210c¢
bubnuoreka
> IlonsTue o MmeTomax 1 LHOK
IO3HAHHUA B XUMHUH. https://m.edsoo.r
u/ff0d227e
IIpaxTrueckas
pabota Ne 1
bubnuoreka
«IIpaBumna paboTsl B
[HOK
3 nabopaTopuu U 1
v — https://m.edsoo.r
PHEMBL 0bpatie w/ff0d23dc
¢ 1a00paTOPHBIM
000pyIOBaHUEM.
bubnuoreka
YucTthic BelecTBa U OK
4 cMecu. CriocoObl 1 1
A TeeHI CMecelt https://m.edsoo.r
PA3CTICHITT CMECCH. w/ff0d26ca
IIpaxTrueckas
pabota Ne 2 bubnuoreka
s «Paznenenue cmecei 1 [HOK
(Ha mpumepe https://m.edsoo.r
OUYMCTKH [TOBAPEHHOMN u/ff0d28c8
COTIN)».
bubnuoreka
6 ATOMBI U MOJIEKYJIBI. 1 HOK
https://m.edsoo.r
u/ff0d2a6¢
XHUMHUYECKHUE
bubnuoreka
DJIEMEHTHL. 3HAKU OK
7 (cuMBOJIBI) 1 1
UMIECKIX https://m.edsoo.r
ec w/ff0d2bes
2JIEMEHTOB
] IIpocTsle U C0KHBIE 1 bubnuoreka
BEILIECTBA HOK
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https://m.edsoo.r

peaxkuui

u/ff0d2a6¢
bubnuoreka
9 ATOMHO-MOJIEKYJISIPH LHOK
0€ y4EHHE https://m.edsoo.r
u/ff0d2d50
3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB.
bubnuoreka
XuUMHU4YECKast 10K
10 opmyJia.
gaie:THOCTL aTOMOB b, meedsoo.r
wff0d2eae
XUMHUYECKUX
2JIEMEHTOB
OtHocuTenbHas bubnuoreka
1 aTOMHas Macca. [HOK
OrHocuTenbHAsS https://m.edsoo.r
MOJIEKYJIAPHAS Macca wff0d323¢c
MaccoBas gois bubnuoreka
12 XUMHYECKOTO [HOK
3JIEMEHTA B https://m.edsoo.r
COEIMHEHUH u/ff0d350¢
bubnuoreka
Komnuecto
13 BerniecTBa. MoJib. HOK
MospHas Macca https://m.edsoo.r
u/ff0d5230
dusznueckue u
bubnuoreka
XUMHYECKUE
14 SIBIICHMS. HOK
XMuecKas https://m.edsoo.r
w/ff0d37fa
peakuus
IIpusHaku u ycnosus bubnuoreka
15 IIPOTEKAHUS [HOK
XUMHYECKHUX https://m.edsoo.r
peakuumii wff0d3al6
3aKOH COXpaHEHUs bubnuoreka
16 MacChl BEIIIECTB. [HOK
XHUMHUYECKHUE https://m.edsoo.r
ypaBHEHUSA w/ff0d3b88
Brruncienus
KOJINYECTBA, MAaCChI bubnuoreka
17 BEIIIECTBA 10 [HOK
YpaBHEHUAM https://m.edsoo.r
XMMHUYECKHX u/ff0d5708
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Knaccudukarus

XUMHYCCKHUX Bubnuoreka
13 peakuui L[IOK
(coenuHenus, https://m.edsoo.r
pasiioxeHus, u/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JloMoHOCOB —
.. bubnuoreka
YUEHBIA-OHIIUKIIONE]] OK
19 uct. O6o0meHue u 1
S — https://m.edsoo.r
A WT0d40c4
3HAHUH
KonTponbHast pabota
bubnuoreka
Nel o Teme OK
20 «BemectBa u B!
HMIHECKIE https://m.edsoo.r
u/ff0d4290
peaKuum»
Bo3nyx — cmech
razoB. CocraB bubnuoreka
b1 Bo3ayxa. Kucnopon [HOK
— BJIEMEHT U https://m.edsoo.r
IPOCTOE BEILIECTBO. w/ff0d448¢
O3oH
dusznueckue u
XUMHYECKUE bubnuoreka
h) CBOMCTBa KHUCIOpOa LIOK
(peakuuu OKUCTIEHUS, https://m.edsoo.r
ropenue). [lonstue u/ffod4614
00 okcumax
CrniocoObI moryueHust
KHCIIOpPOJia B bubnuoreka
b3 nabopaTopuu U [HOK
IIPOMBIIUIEHHOCTH. https://m.edsoo.r
IIpumeHeHue u/ff0d497a
KHCIIOpOJia
TemnnoBoit a3 dext
XUMHUYECKOH
bubnuoreka
peaKkiu, OHITHE O
[HOK
24 TEPMOXUMHUYECKOM
ABHOHIL. SK30- I https://m.edsoo.r
P ’ w/ff0d4790
SHIO0TEPMUYECKHUX
peaKuusax
)5 Torumso (HedTs, bubnuoreka
yroJIb U METaH). [HOK
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3arpsi3HeHue https://m.edsoo.r
BO3/IyXa, CIIOCOOBI wff0d4cda
€ro IpeaoTBpalIeHUs
IIpaxTrueckas
pabota Ne 3 o Teme bubnuoreka
b6 «Ilony4yenue u [HOK
cobupanue https://m.edsoo.r
KUCIIOpOAa, U3YyUYEeHHUE w/ff0d4ae2
€r0 CBOMCTBY
Bomopon— snemenr bubnnoreka
7 U TIPOCTOE BEUIECTBO. [HOK
Haxoxnenue B https://m.edsoo.r
rnpupone u/ff0d4ddo
dusznyeckue u
bubnnoreka
XUMHYECKHE
. LHOK
28 CBOMCTBA BOJAOPOJA.
TprMeHeHIE https://m.edsoo.r
P w/ff0d4ddo
BOJOpOAA
bubnnoreka
ho [lonsarue o kucnorax LIOK
M COMISIX https://m.edsoo.r
u/ff0d50d2
bubnnoreka
CrniocoObI moryueHust
LHOK
30 BOZOpOJa B
Ha60DATODIH https://m.edsoo.r
paTop w/f0d4ddo
IIpaxTrueckas
pabota Ne 4 o Teme Bu6imoreka
31 «Ilony4yenue n [HOK
cobupanue https://m.edsoo.r
BOJOpOJa, U3y4YECHUE u/ff0d4{42
€ro CBOMCTBY
MonsipHbiii 00bEM BI?EHOTGM
32 ra3oB. 3aKOH 1
ABOraIDO https://m.edsoo.r
AP w/f0d542¢
Breraucnenus
00BEMa, KOITHYECTBA
bubnnoreka
BEIIIECTBA ras3a Io ero
LHOK
33 U3BECTHOMY
—— https://m.edsoo.r
Y WDAS5a0
BCIIECTBA HIIU
00BEMY
34 Breraucnenus bubnnoreka
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00BEMOB T'a30B 110 LHOK
YPaBHEHUIO peakuu https://m.edsoo.r
Ha OCHOBE 3aKOHa w/ffod5708
00BEMHBIX
OTHOIIIECHUN T'a30B
Bubnuoreka
dusnueckue u OK
35 XUMHYECKHE B!
BONCTEA BOLLL https://m.edsoo.r
CBOHMCTRA BOA w/f0d587a
Ny Bubnuoreka
CocTaB OCHOBaHHH. OK
36 IToustue 06 t
MHIHKATODAX https://m.edsoo.r
AAIGTOP w/Ff0d59¢2
Boa kak
PacTBOPUTEIb.
Bubnuoreka
Hacprimenusie n
LHOK
37 HEHACBIIIIEHHEIE
acTBOPEL. Maccopast https://m.edsoo.r
PACTBOPHL- w/Ff0d5b40
JIOJIS BEILIECTBA B
pacTBope
[IpakTnueckas
pabota Ne 5 mo Teme
«IIpurorosienue Bu6imoreka
13 pacTBOPOB C LIOK
OIpeEeIEHHON https://m.edsoo.r
MacCOBOH Joien u/ff0d5eba
pPacTBOPEHHOTO
BEIIECTBAY
KOHTpOHBHaﬂ pa60Ta BI/I6JII/IOTCK3.
29 No2 o Teme LIOK
«Kucnopon. https://m.edsoo.r
Bonopox. Bona» u/ff0d6342
OKcHIBI: COCTaB, BI?EHOTGM
40 KIaccuguKaus, t
HOMCHKIIATYDA https://m.edsoo.r
7P WH0d664e
[Tonyuenue u
XUMHYECKHE
o Bubnuoreka
CBOWCTBa OK
41 KHUCJIOTHBIX, 1
OCHOBHBIX I https://m.edsoo.r
u/ff0d664e
aM(OTepHBIX
OKCHIOB
42 OcCHOBaHUS: COCTaB, bubnnoreka
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KJIaccu(UKaIus, LIOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d67ca
Bubnuoreka
ITonyuenue u OK
43 XUMHUYECKHE L
CBOICTBa OCHOBAHUU https:/m.edso0.r
u/ff0d67ca
Bubnuoreka
KucnoTtsl: cocTas, OK
44 KIaccuduKanus, t
HOMCHKIIATYDA https://m.edsoo.r
yp w/ff0dfee?
Bubnuoreka
ITonyuenue u OK
45 XUMHUYECKHE L
CBOICTBA KHCIOT https://m.edsoo.r
u/ff0dfee2
Conu (cpennue):
Bubnuoreka
HOMEHKJIaTypa,
LHOK
46 COCOOBI MOTYYEHHS,
N HMITUCCKIE https://m.edsoo.r
. u/00ad9474
CBOMWCTBa
IIpaxTrueckas
pabota Ne 6.
Pemrenne bubnunoreka
47 AKCIIEPUMEHTAIIbHBIX [TOK
3a71a4 110 TeME https://m.edsoo.r
«OCHOBHBIE KJIACCHI u/00ad9b7c
HEOPraHUYeCKUX
COCTUHEHUI
I'eneTnyeckas cBsA3b Bubauoreka
43 MEXIy Kiaccamu [TOK
HEOPraHUYECKUX https://m.edsoo.r
COCTUHEHUH u/00ad9as50
O606weHe 1 Bubnuoreka
LHOK
49 CUCTEMATHU3aIHA
— https://m.edsoo.r
u/00ad9¢cb2
KonTponbHast pabota
Bubnuoreka
Ne3 o Teme OK
50 "OCHOBHEIE KJIACCHI t
S https://m.edsoo.r
P . u/00ad9ela
coeqrHeHnn"
IIepBble ONBITKU bubnuoreka
51 KJIaCCU(PHKAITUH IHOK

XHUMHUYCCKUX

https://m.edsoo.r
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31eMeHTOoB. [lonsaTue
O rpynnax CXOIHbIX

w/00ad9ffa

3JIEMEHTOB
[Tepuoanueckuit
3aKOH H bubnuoreka
5) [Tepuonnueckas LIOK
CHUCTEMA XUMHUUYECKUX https://m.edsoo.r
anemeHToB /J[. W. uw/00ada52c
MenneneeBa
bubnuoreka
53 [lepuoasl, rpynmnsl, LIOK
MOATPYIIIBI https://m.edsoo.r
u/00ada52c¢c
CrpoeHue aTOMOB. Bubmzorexa
54 CocTaB aTOMHBIX HOK
sutep. 3otors! https://m.edsoo.r
u/00ada342
Crpoenue
AIEKTPOHHBIX
000J10Y€K aTOMOB Bubmiorexa
55 3JIEMEHTOB HOK
Mepromuueckoit https://m.edsoo.r
cuctemsl J[. W. whladubh
MenneneeBa
XapakTepucTuka
XUMHYECKOTO
3JIEMEHTA 10 €T0 Bubmiorexa
56 MOJIOKEHUIO B HOK
Mepromuueckoit https://m.edsoo.r
cucteme /JI. W. wllladaizd
MenneneeBa
3HaueHue
Ilepuonnueckoro
3aKOHa JJI Pa3BUTH Bubmiorexa
57 HayKU U IPAKTUKH. HOK
J1. U1 Menzences — https://m.edsoo.r
Y4EHBIN, IEJAror U w00adad6e
rpaKJaHUuH
DIEeKTpoOTpULIATETD BubmoTexa
53 HOCTb aTOMOB LIOK
XUMHYECKUX https://m.edsoo.r
3JIEMEHTOB u/00adaab8
59 HMonHas xuMudeckas bubnuoreka
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CBSI3b [HOK
https://m.edsoo.r
u/00adac34
Bubnuoreka

KoBanenrnas 1OK

1
60 fosipHa https://m.edsoo.r

XUMHYECKAs CBI3b w/00adaabs
Bubnuoreka

KoBanenrHas 1OK

1 1
6 HenoipHad https://m.edsoo.r
XUMHYECKAs CBI3b w/00adaabo
Bubnuoreka
62 CreneHp OKUCIEHUS 1 HOK
https://m.edsoo.r
u/00adae28
Bubnuoreka
OKHUCIUTEITHHO-BOCCT OK
63 AHOBUTEIILHLBIE 1 t
https://m.edsoo.r
peakim w/00adb076
Bubnuoreka
64 Oxucnurenu u 1 IIOK

BOCCTAQHOBUTEIIN https://m.edsoo.r
u/00adb076

KonrponbHas pabota bubnuoreka

Ne4 1o Teme [HOK

65 1

«CTpoeHue aroma. https://m.edsoo.r

XUMHUYECKas CBI3DY w/00adb486

Pe3epBHBIii ypok. bubnuoreka

O06o0menue u LHOK

66 1

CHUCTEMAaTHU3alsA https://m.edsoo.r

3HAHUN u/00adb33c¢

Pe3epBHBIil ypok. bubnuoreka

O06o06menue u LHOK

67 1

CHUCTEMAaTHU3alLsA https://m.edsoo.r

3HAHUH u/00ad9cb2

Pe3epBHBIii ypok. bubnuoreka

O06o0menue u LHOK

68 1
CHUCTEMAaTHU3alsA https://m.edsoo.r
3HAHUN u/ff0d61c6
OBIIEE KOJIMYECTBO
YACOBIIO 68

I[TPOTPAMME
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9 KJIACC

N KosanuecTBo 4yacos I JIeKTPOHHbIE
aTa
Kontpous | IIpakTnuec nudposeie
Tema ypoka Bce H3Y4YeH
n HbIE KHe o0pa3oBaTe/bHbIE
ro us
n padoThI padoThI pecypcsl
[Tepuoanueckuii 3aK0H.
bu6nmoreka [IOK
[lepuoanueckas cucrema
1 1 https://m.edsoo.ru/00a
XHMUYECKHUX 3JIEMEHTOB /I, 1b59e
H. Menneneepa
3aKOHOMEPHOCTH B
M3MCHCHUU CBOICTB Bubmiorexa LIOK
2 1 https://m.edsoo.ru/00a
XHMHYECKHUX JJIEMCHTOB db6b6
MEPBBIX TPEX NEPUOJOB
Knaccudukanus n bu6mmoreka [JOK
3 | HOMEHKJIaTypa 1 https://m.edsoo.ru/00a
HEOPTraHUYECKUX BEILIECTB db7e2
Buabl XUuMHUUECKOH CBSI3U U bu6mmoreka [IOK
4 | TUIBI KPUCTAILITUYECKUX 1 https://m.edsoo.ru/00a
peLETOK dbac6
Konrponsnas paborta Nel mo
teme «IloBTOpenue u
S | yruyOneHue 3HaHU] 1 1
OCHOBHBIX pa3JeloB Kypca 8
KJ1accay
Knaccudukarus bu6mmoreka [JOK
6 XUMHUYECKUX PEaKLUi 110 1 https://m.edsoo.ru/00a
pa3IMYHBIM IIPU3HAKAM dbcb0
ITonsTHE O CKOPOCTH
XUMUYECKOHN peakinuu Bubmiorexa LIOK
7 ) 1 https://m.edsoo.ru/00a
[lonsTHE O TOMOTEHHEBIX U dbea
TeTePOreHHBIX PEAKIUAX
[lonsATHE 0 XMMHYECKOM
paBHOBecuH. DakTOpHI,
bu6mmoreka [IOK
BIIMSAIONINE HA CKOPOCTh .
8 . 1 https://m.edsoo.ru/00a
XUMUYECKON peaklu 1 de28¢
IMOJIOKCHUE XMMHUYECKOTO
paBHOBeECHs
bu6mmoreka [IOK
OKHCIUTEIBHO-BOCCTAHOBHUT
0 1 https://m.edsoo.ru/00a
€JIbHBIE PEaKIIKU deade
10 Teopus 3JIEKTPOIUTHYECKON 1 bu6mmoreka [JOK
aucconuanuy. CHIIbHEIE U https://m.edsoo.ru/00a
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cia0Obie SJICKTPOJIHUTBI

dcd68

Bbu6nmoreka [IOK

11 | MonHble ypaBHEHNUs peakuuil https://m.edsoo.ru/00a
dd4438
XHWMHUYECKHE CBOMCTBA
KHUCJIOT U OCHOBAaHHI B CBETE bubmmoreka [IOK
12 | npencraBieHuit 06 https://m.edsoo.ru/00a
AJIEKTPOJIUTUYECKON dds5d8
JUCCOLHAIIN
XHUMHUYECKHE CBOMCTBA COJIEH]
. Bbu6nmoreka [IOK
B CBETE MpEJCTaBICHUN 00
13 [— https://m.edsoo.ru/00a
AIEKTPO €CKO ddSb2
JACCOLHAIIN
bu6mmoreka [IOK
14 | ITonsTue o ruaponu3e conen https://m.edsoo.ru/00a
dd9d4
OGoGere 1 Bbu6nmoreka [IOK
15 N —— https://m.edsoo.ru/00a
cnete 3Lt 3 dddi2
[Tpaktuyeckas padota Ne 1. bu6mmoreka [JOK
16 | «Pemenue https://m.edsoo.ru/00a
JKCIIEPUMEHTAJBHBIX 3a1aW) ddbfa
Konrpomnbnas paborta Ne2 o
bu6mmoreka [IOK
TeMe «DIEeKTPOTUTHIECKAS
17 https://m.edsoo.ru/00a
Jucconnanus. XMMUYCCKUE ddecO
peaKiuu B pacTBOPax»
OO1as XxapakTepucTUKa bubnmnorexa [JOK
18 | ranorenoB. XuUMHYCCKHUE https://m.edsoo.ru/00a
CBOICTBA Ha IIPUMEPE XJI0pa ddfe2
XnopoBogopoa. ConsiHas
P P bubmuorexa [IOK
KHCJI0Ta, XUHMHYCCKHUE
19 CBONCTEA. TONVICHIE https://m.edsoo.ru/00a
» TTOTYHCHHC, de104
MIPUMEHEHHE
[TpakTuyeckas pabota Ne 2
bu6nmoreka [IOK
o Teme «[lomydenue
20 S G —— https://m.edsoo.ru/00a
c? (i CJIOTBI, U3yUYEHUE de348
€€ CBOWCTB» -
Brruncnenus mo ypaBHEHUSIM
. bu6mmoreka [IOK
XUMHYECKHUX PEAKIIHi, ecIu
21 JH 113 DeATCHTOR JaH B https://m.edsoo.ru/00a
OJUHITT H3 pEareHTon A de488
HU30BITKE
bu6mmoreka [IOK
OO1as XxapakTepucTuKa
22 https://m.edsoo.ru/00a

aneMeHTOB VIA-rpynmnbl

de64a
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https://m.edsoo.ru/00ade348
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AJ'IJ'IOTpOHHBIC MOI[I/I(I)I/IKaLII/II/I
CCPBLI. HaxoxnaeHnue CCPBI U

Bbu6nmoreka [IOK

23 o8 COCTHMHCHII B IDHDOC https://m.edsoo.ru/00a
. [IpHpOAE. de64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBomopoJ1, CTpOEHHE, bubmmoreka [IOK
24 | ¢usndyeckre U XUMHUYECKHUE https://m.edsoo.ru/00a
CBOMCTBa de802
Oxcuppl ceprl. CepHast
bu6mmoreka [IOK
KHCTOTa, GU3NYECKUE U
25 . https://m.edsoo.ru/00a
XUMHUYECKHE CBOMCTBA,
dea28
MIPUMEHEHHE
XUMHUYECKUE PEAKITIH,
JIe)Kalllie B OCHOBE
MPOMBIIIJICHHOTO crlocoba bu6mmoreka [JOK
26 | momy4eHus CEpHON KHUCIIOTHI. https://m.edsoo.ru/00a
XUMHUYECKOE 3arpsi3HEHUE dec8a
OKPY>KaloIllel Cpeibl
COEIMHEHUSIMU CEPbI
. bu6mmoreka [IOK
Brruncienue maccoBoit 1oau
27 BLIXOMA IDOLVTA DeAKII https://m.edsoo.ru/00a
a p I[y p a dec8a
OO1as XxapakTepucTuKa
371€MEHTOB V A-IpyIIIIbI. bubnmnorexa [JOK
28 | A3oT, pacpocTpaHeHHE B https://m.edsoo.ru/00a
npupoe, Gu3ndecKue u deea6
XUMHUYECKHE CBOMCTBA
AMMuak, ero GpuznYecKue u bu6mmoreka [IOK
29 | XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00a
MOJIyYEHUE U NIPUMEHEHUE dfoo4
[TpakTryeckas pabota Ne 3
bu6mmoreka [IOK
o teme «Ilonyuenue
30 AMMUAKA. H3VIEHIE ero https://m.edsoo.ru/00a
aga, 13y df180
CBOWCTBY»
A3oTHas KucioTa, eé bubaunoreka [IOK
31 | ¢pusnyeckue 1 XUMHUYECKUE https://m.edsoo.ru/00a
CBOMCTBa df306
Hcnonk30BaHre HUTPATOB U
CoJIell aMMOHHS B KaUeCTBE
. bu6mmoreka [IOK
MUHEPATBHBIX yI0OpEHUIA.
32 https://m.edsoo.ru/00a
XUMHUYECKOE 3arpsi3HEHUE dF518
OKPY>KaloIllel Cpeibl
COCMHEHUSIMU a30Ta
33 | @ocdop. Oxeun dhocdopa bubnmnorexa [JOK
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

(V) u docdopnas xkucnora,
bu3nUecKre U XUMHUECKUE
CBOWCTBA, MOJyYCHHE

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

df68a

Hcnonb3oBanue pocdaros B
Ka4yecTBE MUHEPAJIbHBIX

bu6mmoreka [IOK

34 | ynoOpeHuil. 3arpsi3HeHUE https://m.edsoo.ru/00a
MPUPOIAHOM CpeIbl dfc20
dbocharamu
Yruepon, pacupocTpaHEeHUe B bu6mmoreka [JOK
35 | npupoze, pusnueckue u https://m.edsoo.ru/00a
XMMHYECKHE CBOMCTBA dfd9c
Oxcunsl yriepoja, ux
busnueckue 1 XUMUUECKHE bubmuorexa LIOK
36 | cBoiicTBa. DKOJIOTHUYECKHE https://m.edsoo.ru/00a
pOoOIJIeMBI, CBSI3aHHBIE C dfebe
okcuaom yraepoaa (IV)
Bbu6nmoreka [IOK
37 | YronpHas KUCIOTA U €€ CONu https://m.edsoo.ru/00a
e006¢
[TpakTuyeckas pabota Ne 4
o teme "[lonyuenue bubnmnorexa [JOK
38 | yriaekucnoro rasa. https://m.edsoo.ru/00a
KauectBennas peakuus Ha e027e
KapOoHaT-HOH"
IlepBoHayasIbHBIE TOHSTHS bu6mmoreka [JOK
39 | 00 opraHMuYeCcKUX BEIIeCTBAX https://m.edsoo.ru/00a
KaK 0 COEIMHEHUAX YTIIEpoaa e054e
bu6mmoreka [IOK
40 | KpemHuii u ero coeivHeHuUs https://m.edsoo.ru/00a
e080a
[Tpaktuyeckas padota Ne 5.
Pemenue
bu6mmoreka [IOK
AKCIIEPUMEHTATBHBIX 33724
41 . https://m.edsoo.ru/00a
o Teme «Baxxueime
e0bf2
HEMETAIJIBI U UX
COEIMHEHHUS»
Konrponsnas pabota Ne3 o
. bu6mmoreka [IOK
TeMe «Baxueime
42 https://m.edsoo.ru/00a
HEMETAIJIBI U UX
e0el8
COEIMHEHHUS»
OO1as XxapakTepucTuKa bubnmnorexa [JOK
43 | XMMHYECKUX DIIEMEHTOB — https://m.edsoo.ru/00a

MeTaJuI0B. MeTamnndeckas

el03e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

CBSI3b U METaAJTAYECKas
KPHUCTAJUIMYECKasl pELIETKA.
duznyeckue CBOMCTBA
METaJIJIOB

44

XUMHUYECKHE CBOIMCTBA
METaJlJIOB.
DNEeKTPOXUMHUYECKUH Pl
HaNpsLKEHUN METAIIIIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00a

el156

45

OOu1re criocoObl MOTYYEeHHUS
MeTaiioB. CruiaBsl.
Beruncienus mo ypaBHEHUsIM
XMMHUYECKHX PEaKIHi, eCin
OJIH M3 PEareHTOB COJIEPIKHT
npuMecu

Bbu6nmoreka [IOK
https://m.edsoo.ru/00a

el156

46

ITonsTHE O KOppO3UU
METaJUIOB

Bbu6nmoreka [IOK
https://m.edsoo.ru/00a

el278

47

lenouynbie METAILIBI

bu6mmoreka [IOK
https://m.edsoo.ru/00a

el4b2

48

OKCI/I)IBI U TUAPOKCUIBI
HaTpUA U KaJiud

bu6mmoreka [IOK
https://m.edsoo.ru/00a

el4b2

49

lenouno3eMenbHbIE
METaJLIbl — KaJIbIIUH B
MarHui

bu6nmoreka [IOK
https://m.edsoo.ru/00a

el5e8

50

Baxueiinue coequHeHUS
KaJIbIUS

bu6mmoreka [IOK
https://m.edsoo.ru/00a

el5e8

51

O0600111eHIE U
CUCTEMATHU3ALMUA 3HAHUI

52

KécTtkocTh BOJIBI M CTTOCOOBI
e€ ycTpaHeHus

bu6mmoreka [IOK
https://m.edsoo.ru/00a

1886

53

[TpakTuyeckas pa6ota Ne 6
1o TeMe "JKEcTKOCTh BOABI U
METOJIbl €€ yCcTpaHeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/00a

elae8

54

AroMuHUNR

bu6mmoreka [IOK
https://m.edsoo.ru/00a

elc64

55

AmdoTepHbIe CBOHCTBA
OKCHJIA U TUAPOKCH]IA

bu6nmoreka [IOK
https://m.edsoo.ru/00a

elc64

56

Kenezo

bu6mmoreka [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

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

eldg6

OKCI/I,I[BI, THAPOKCUABI U COJIH

Bbu6nmoreka [IOK

57 1 https://m.edsoo.ru/00a

xenesa (I1) u sxenesa (III) 35¢6
53 O0600meHue 1 !

CHCTEMAaTHU3allNs 3HAHUI

[TpakTuyeckas padota Ne 7.

Pemenne bu6mmoreka [IOK
59 | sKcIepUMEHTaIbHBIX 3a/1a4 1 https://m.edsoo.ru/00a

mo TeMme «Baxkneine e3de8

METaJIJIbl U UX COCAUHCHUS

Brruucnenust no ypaBHeHUSIM

XUMUYECKUX PEeaKluid, eciu

OJIVH U3 PEareHToB JIaH B Bbu6nmoreka [IOK
60 | U30BITKE UITU COIACPIKUT 1 https://m.edsoo.ru/00a

npuMecH. Brrancienus el750

MAacCOBOM J0JIM BBIX0OJ1a

MPOJIYKTa PEAKIIUU
61 O0600meHue 1 !

CHCTEMAaTHU3allNs 3HAHUI

Konrpomnbnas pabota Ne4 o
62 | TeMme «BakHeHIIMe METaJIIbI 1

U UX COCIUHEHUS

BemectBa u marepuansl B Bbu6nmoreka [IOK
63 | MOBCEAHEBHOM KM3HU 1 https://m.edsoo.ru/00a

YeJI0BEKA e3f50

XUMHUYECKOE 3arpsi3HEHUE bubnorera HOK
64 S — 1 https://m.edsoo.ru/00a

e4270

Ponp xumMuu B perieHun bubnorera HOK

65 >KOTOTHHECKHX TpOGTIEM 1 https://m.edsoo.ru/00a
e4270

PesepBHbIil ypok. bubnmnorexa [JOK
66 | O000LIEHNE U 1 https://m.edsoo.ru/00a

CHCTeMaTHu3alus 3HaHUI e0d0a

PesepBHbIil ypok. bubnmnorexa [JOK
67 | O000LIEHNE U 1 https://m.edsoo.ru/00a

CHCTeMaTHu3alus 3HaHUI db33c

PesepBHbIil ypok. bubnmnorexa [JOK
68 | O000LEHNE U 1 https://m.edsoo.ru/00a

CHCTeMaTHu3alus 3HaHUI d9cb2

OBHIIEE KOJIMYECTBO 63

YACOBIIO [TPOTPAMME



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHUAJIBI 1151 YYEHUKA

* Xumusi, 8 knacc: yueOnuk / 'abpuensu O.C., - U3patenncTBo «/podar, 2019 r.
* Xumusi, 9 knacc: yueOnuk / 'abpuensin O.C., - U3ngatenncTBo «/podar, 2018 .
METOANYECKUE MATEPUAJIBI IJISI YUUTEJISA

Mertoauueckoe nmocodue no xumun Xumus, 8 kimacc/ ['abpuensu O.C.,2019 r.

Harnsanneiii cipaBoununk «Xumus. ['oropumces k OI'D u BITP» 8-9 knaccel /

Tpodumona A.U., 2022 r.

HUPPOBBIE OBPA3OBATEJIBHBIEPECYPCBI U PECYPCBI CETU
HUHTEPHE

http://9001¢gr.net/prezentatsii/khimija/khimija-v-zhizni.html

Enunas xomnexius LIOP http://fcior.edu.ru/

Buneoypoku no xumuu, 7-11 kii.http://mriya-urok.com/categories/himiya/

BupryansHas xumuyeckas mikosa http://maratakm.narod.ru/

[Toptan "Cetb TBOpueckux yuuteneit" http://it-n.ru/default.aspx

Coo011ecTBO B3aMMOIIOMOIIH yunuTene. Xumus http://pedsovet.su/load/97

lNazera "Xumus" u caidt nida yuurens " uay Ha ypok
xumun" http://him.1september.ru/

WebElements: oHaitH-cClipaBOYHUK XUMHUECKUX
snemeHTOB http://webelements.narod.ru/

Xumust Uil BCeX: WUTIOCTPUPOBAHHBIE MATEpUAIbI 1O 0011IEH, OPraHUYECKON U
HEOPTaHUYECKOU XUMUU

http://school-sector.relarn.ru/nsm/

Xumnueckuii cnpaBounuk http://tehtab.ru/Guide/GuideChemistry/



http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://fcior.edu.ru/
http://mriya-urok.com/categories/himiya/
https://multiurok.ru/goto.php?url=http://maratakm.narod.ru/
https://multiurok.ru/goto.php?url=http://it-n.ru/default.aspx
https://multiurok.ru/goto.php?url=http://pedsovet.su/load/97
https://multiurok.ru/goto.php?url=http://him.1september.ru/
https://multiurok.ru/goto.php?url=http://webelements.narod.ru/
https://multiurok.ru/goto.php?url=http://school-sector.relarn.ru/nsm/
https://multiurok.ru/goto.php?url=http://tehtab.ru/Guide/GuideChemistry/




