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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUs
COCTAaBJIEHA Ha OCHOBE TpeOOBAHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTEIbHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe eaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUU MPENoAaBaHusi y4eOHOTo nmpeaMera « XuMus)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepannm.

[Iporpamma mo xumuu Aa€T MPEIACTABICHHE O MENsIX, OOIel cTpaTeruu
oOy4eHHsl, BOCHHUTAHUS U PAa3BUTHS OOYYAIOIMIUXCA CPEACTBAMHU y4eOHOTO
npeaMeTa, YCTaHABIIMBAET o0s3aTeNbHOE peaMETHOE COJIepKaHue,
peAyCMaTPUBAET pPACIpENEIEHUE €ro Io KiaccaM M CTPYKTYpUPOBAHHE IO
pazieliaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPEIENeT KOJUYECTBEHHBIE W
KaueCTBEHHbIE XapaKTepUCTUKHU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEI0OBAaTEIbHOCTh  U3YUYEHHUSI XUMHU C YUYE€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO IMpollecca, BO3PACTHBIX
0COOEHHOCTEN  00ydYaroluxcsi, OINpeAeNseT BO3MOXXHOCTH IpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTEIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl, a TaKXke TPeOOBaHUM K
pe3yibpTaTamM 00y4YeHUs XUMUU Ha YPOBHE 1IeJIeH M3yUYeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENLHON JEATEIbHOCTH O00yYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHUWE XUMHHM CIYKUT OCHOBOM Juisi (OPMUpPOBAHHMS MUPOBO33PEHUS
oOydJaromierocsi, ero MmpejCTaBICHU O MaTepUATLHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GOopMUPYEMbIE XUMHEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUd U 00 SBOJIOLMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs riao0agbHbIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA — CBIPbEBOM, IHEPrEeTUUYECKOM,
NUIIEBOM M 3KOJOTMYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuenue xumum:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JJiE  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPhI JIMUHOCTH, €€ 0011IeH U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEU
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSTEIHHOW Yy4eOHOW  JESITEIBHOCTH,
IKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TIPO(PECCHOHATBLHOMN NeSITeIbHOCTH;

3HAKOMHUT CO CIHEeNM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBA€T OCHOBBI
[[EJIOCTHOTO B3IJIsSIIa HA €JUMHCTBO MPUPOABI U YETIOBEKA, SBJISICTCS OTBETCTBEHHBIM
sTanoMm B (OPMHUPOBAHNHN €CTECTBEHHO-HAYUYHON TPAMOTHOCTH O0YYaIOIUXCS;



Croco0CcTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJOTMYECKOE
o0pa3oBaHUE 00yYAOLTUXCHI.

JlanHbie HampaBlieHWS B OOYYCHHH XWMHH OOCCIICYMBAIOTCS CHETU(PUKON
colepKaHUs  y4eOHOro  IpeaMeTa, KOTOPBIM  SBISIETCA — IME€AaroruyeckKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKH XMMHUHU Ha OMPEICIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CUCTEMbl MEPBOHAYAIbHBIX MOHSITUNW XHMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAUYMMBIX IMOHSATHUU
OPraHUYECKON XUMUHU.

CtpykTypa coaepkaHus MpOrpamMMbl MO XUMUU C(OPMHUPOBaHA HA OCHOBE
CHCTEMHOr0 mnojaxoaa kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MTOHATHN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbBI TOHIATU O XUMHUYECKON
peakiuu. OO0e O3TH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbI 110 TMPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEIACTABICHUM
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4EHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBICHUM 00 HICKTPOJMTUYECKON JUCCOLMAIMU BEIIECTB B
pacTBOpax.

TeopeTrnueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OSMIIMPUYECKH
TIOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIECIOBATEIHHO OT OJTHOTO
YPOBHS K JPYyrOMY, BBINIONHSAA (PYHKIMH OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXKHOCTEH MPAKTUYECKOrO MPUMEHEHHUSI U TOIy4YCHUSA
M3y4aeMBbIX BEILIECTB.

OcBoeHne mporpaMMBl IO XHUMHU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
MIPEJCTABJICHNUS] O XMMAYECKOW COCTABIIAIOIIECH HAYyYHON KapTUHBI MUpPA B JIOTHKE
€€ CHCTEeMHON TMpPHUPObI, IIEHHOCTHOIO OTHOIICHHUS K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HAaHUsI B Hayke. M3ydeHHe XUMHM MPOUCXOJUT C MPHUBICUCHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YUEOHBIX MpeaMeToB: «OKpYyXKalOUUi MUPY,
«buonorus. 5—7 knacce» U «PuU3nKa. 7 KIaccy.

[Ipy wu3yYeHMH XUMHH TPOUCXOAUT (POpPMHPOBAHWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYpHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMBl XUMHUYECKHX
3HAHUN — Ba)KHEHUIINX (PaKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUCCKUX ITOJIOKCHHM,
JOCTYIHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNM K HAy4YHbBIM METOJaM T[IO3HAHHUS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATENbHBIX YMEHUN U
UX TIPUMEHEHWH B Y4eOHO-ITO3HABATCIIbHOW M Y4YeOHO-HCCIIEI0BATEIbCKON
JESTETPHOCTH, OCBOCHHMHM TIPABMJI OE30MaCHOTO OOpaIleHWs C BEIIeCTBAMH B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUSI BaXKHOE
3Ha4YCHUE MPUOOPEIU TaKue e, KaK:

— (dopMHUpOBaHHE WHTCIUICKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOM aIaNTUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOyYEHUS HA  CHUCTEMAaTHYECKOE IMPUOOIICHHE
00ydJaronuxcsi K CaMOCTOSATEILHON IT03HABATCIIBHOW JIEATEIIbHOCTH, HAyYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIIMM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrnieueHne yCIOBHM, CITOCOOCTBYIONUX MPUOOPETEHUIO 00YJarOIITUMUCS
OTBITa PA3HOOOPA3HON NEATEIHHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIUI), WUMEIOIMNUX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUJIOB ACSITEIBHOCTH;

— ((dopmupoBanue oOmEeH (QyHKIIMOHATBHON W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUNU OOBACHITH U OICHUBATH SIBICHUS
OKPY’KaIOIIer0 MHpA, UCIOJIb3Ysl 3HAHUS MU ONBIT, MOJYYEHHBIE NMPU W3YUYEHUU
XUMUH, TPUMEHATh WX IPH PEIICHHH MpoOjeM B ITOBCCIHEBHOW XU3HU W
TPYAOBOM JIEATENBHOCTH;

— ¢opMmupoBaHHEe y OOy4YaOIMMXCA TYMAHUCTHYECKUX OTHOIICHHMA,
MOHVUMAaHUS IIEHHOCTH XUMHUYCCKUX 3HAHWK IS BBIPAOOTKH HKOJIOTHYCCKU
IIEIeCO00Pa3HOT0 TOBENECHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IIENISIX
COXpaHEHUS CBOETO 3/I0POBbS M OKPYKAIOMIEH TPUPOTHON CPEIbL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(HIIL M HANPABJICHHOCTU JATbHEUIIETO
o0yueHus.

OOmiee 4YuCIO 4YacoB, OTBEAEHHBIX IS HW3YYEHUsS XUMHU Ha YPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHus, coctapiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHavaibHbIe XUMUYECKHE MIOHATHS

[Ipenmer xumuun. Ponp XUMUM B )KM3HU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3WUECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHHUE
BellecTB. [loHsATHE O MeToAax MO3HAHUS B XUMHUU. UUCThIE BEUIECTBA U CMECH.
CrniocoOsI pa3jeneHus cMeceil.

ATOMBI W MOJNEKYJIBl. XHUMUYECKHE 3JIEeMEHThl. (CUMBOJIBI XUMHUYECKUX
sneMeHTOoB. [IpocThie U CloKHbBIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas ¢opmysna. BajleHTHOCT aTOMOB XHUMHUYECKHUX DIIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHTENbHAasE aTOMHas Macca.
OtHocuTenbHasT MOJIEKYJIsIpHAsi Macca. MaccoBasi JOJIsl XUMHYECKOTO 3JIEMEHTA B
COEIMHECHUM.

KomnuectBo BemecTBa. Monb. Monsipaas macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUM.

DOU3NYECKHME U XUMUYECKUE SABJIEHHUSA. XUMHUYECKasl PEaKUUs U €€ TIPU3HAKHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMHUeCKue ypaBHeHus. Knaccudukarus
XUMUYECKUX PEaKIuil (COeTUHEHNs, PA3I0KEHUs, 3aMEIIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOM MOCYJ0H, MpaBWIaMu padOThl B J1a0OpaTopuu U
npuéMaMu oOpallleHus ¢ JIabopaTOpHBIM O0OPYIOBaHUEM, U3YUCHUE U OMUCAHUE
¢u3HUecCKMX CBOWCTB 0O0pa3lOB HEOPTaHWYECKHX BEIICCTB, HAOIIOACHUE
¢busnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHHE W KOHJCHCALMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKATHBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTOMN) sIBICHUM, HAOII0/ICHUE U
OMHUCAaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasjioxKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THAPOKCUIA
menu (I1) mpu HarpeBaHum, B3auMoJieicTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
W3YUYEHHUE CIOCOOOB pa3feiCHUs] CMECEH: ¢ MOMOIIbI MarHurta, (puUiIbTPOBaHUE,
BBITIApMBAaHUE, JUCTUIUIAIMUA, XpoMaTorpadus, mpoBeJeHNe OYUCTKH MOBAPEHHON
comv, HaONIOJEHWE W  ONMUCaHWe  pe3yJbTAaTOB  MPOBEACHHS  OTbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIEJIE MOJIEKYII
(I1apOCTEPKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHUYeCKUX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucmopon — amemeHT u mpoctoe
BelecTBO. Haxokmenue kucimopoma B Tpupoae, (HU3HMYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. [Ipumenenne kucimopoga. CrocoObl



MOJIYYeHHsS] KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B mpupoje. O30H — aIoTponHast MOAU(PUKALINS KUCIOPOIa.

TernoBoit 3h(PEeKT XUMUUECKON peaklUuh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHue
BO3/lyXa, yCHWJICHHE MapHUKOBOTO 3(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctoe BemiecTtBo. HaxoxkaeHuwe Bogopona B
npuposie, ¢GU3MYECKMEe ¢ XUMHUYECKHWE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. Kucnorsl u conm.

Monsipabiil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOJbl. Boma Kak pacTtBopuTesib. PacTBOpHI.
HacelllieHHBIE M HEHACBIIEHHBIE PacTBOpPBI. PacTBOPMMOCTh BEILIECTB B BOJE.
MaccoBas [10Jis BELIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B KHU3HHU 4enoBeKka. KpyroBopoT BOAbl B IPUPOJE.
3arps3HeHne NpUupoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coenunenuit. Oxcunpl. Knaccuduxarus
OKCUJIOB:  cosieoOpa3yioliue  (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusmueckue M XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccubukanuss ocHoBaHWM: IMETOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. DPU3MYECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[TomyyeHnue KUCoT.

Comu. Homenknatypa coseil. @U3NYECKMEe U XMUMHUYECKUE CBOMCTBA COJICH.
[Tomyyenue couei.

['eneTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIPEECIICHUE COJEPKaHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOMCTB KHUCJIOpOJa, HAOII0JEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS U
NpeKpalleHusl TopeHus (MoXapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCHUIOB U
OMHCaHUE HX CBOMCTB, MOJydYeHHE, COOWMpaHUE, pACIIO3HABAHHE W HW3YUYCHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMojehcTBUE Bojopoaa ¢ okcuaom memau (1)
(BO3MOYKHO HCIIOJIb30BAHUE BUIEOMATEepUaIOB), HAOIIOJEHHE 0Opa3Il0B BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pAacCTBOPEHHUSI BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, ITPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHOU
MAaCcCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJUIaMHU
(HaTpueM ©  KajbplueM) (BO3MOXKHO  HCIOJIb30BaHUE  BHJIEOMATEPHANIOB),



UCCIIEJIOBaHME O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0IeHNE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpAaxX KHUCIOT U LIEJIOYEH,
u3ydyeHue B3auMojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIIOT C MeTajulaMH, PEaKUHW HEUTPpAIN3ALNH, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METAJUIa IPYyTMM H3 PacTBOpa COJM, pelIeHHe
DKCIIEPUMEHTAJBHBIX 3aJad M0 Teme «BaxHelmmue KiacChl HEOPraHWYECKHX
COCIMHEHU.

Iepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHBIE PEAKIMU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsiTHe O
IpyNmnax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMEJIbHBIE METALIbI,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[lepnoanueckuii 3akoH. [lepuoauueckas cucTeMa XUMUYECKHUX JIEMEHTOB /I,
N. Mengeneesa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAas  (GOpMbI
[Tepunoanueckoit cucrembl xumudeckux sneMeHToB [. M. Menneneesa. [leprnoabt
u rpynnbl. DHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sifep. M3oTonsl. DnekTpoHsl. CTtpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK AaTOMOB TMepBbIX 20 XUMUYECKUX  DJIEMEHTOB
Ilepnogmueckoin cucremnl [[. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
3JIEMEHTA 10 €ro noJioxkeHuro B [lepuoanueckoit cucrteme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 IPYMNIIAM U IIEPUOJAM.

3nauenue [lepuogmueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB I pa3BuUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hbli u
IPAKIAHUH.

Xumunueckass cBsi3b. KoBaneHTHast (HOJspHAass W HEMOJIApHAsl) CBSA3b.
OIEeKTPOOTPULIATEIBHOCTh XUMUYECKHUX MIEMEHTOB. VIOHHAs CBI3b.

Crenenp  okuciieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipoueccol OKMCAEHUS U BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB W HEMETAJUIOB, B3aUMOJEHCTBHE
TUAPOKCUIA LHMHKA C pPACTBOPAMHM KHUCJIOT M UIEJNOYEH, NMPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakliiy pa3ioKEeHHs], COEJUHEHU).

Mesxcnpeomemmunie cea3u



Peanu3zanust MeXNpeAMETHBIX CBSI3€M MpPU HM3YUYEHHMM XHMHHM B 8 Kilacce
OCYILIECTBJISIETCS. 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OT/ACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHbIE MOHSATHSA: HAYYHBIH (PaKT, TUIIOTE3a, TEOPUS,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukanus, TMepuoAUYHOCTh, HaOII0ICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (pU3WYecKue BETUUYHHBI, ¢IUHHIIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpPANbI, TOPHBIE MOPOBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMUMHYeCKasi peaKus

[Iepnogmueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kaaus, Kalablui H HX
COCAMHEHU B COOTBETCTBUM C MOJIOKEHUEM »3JIeMEHTOB B Ilepmoamueckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa: BHJAbl XMMHUYECKOM CBSI3U. THIBl KPUCTALIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHWYECKHUX BEIIEeCTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Ppa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEJIMHEHU, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIECTB.

Knaccudukanus XuMUIecKuX peakivii Mo pa3IundHbIM MpU3HaAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TeruioBoMYy 3G (deKTy, 1o
U3MEHEHUIO CTETNEeHEeH OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUECKUE
YPaBHEHUS.

[Tonsitue o ckopoctn xuMuueckou peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusx. [IoHsTHEe 0 TOMOTe€HHBIX M TeTEePOreHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XMMUYECKOM paBHOBecuU. DakTopBhI,
BIIUSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU M TOJO0XKEHUE XUMHUYECKOIO
paBHOBECHSL.

OKHCIIUTETbHO-BOCCTAHOBUTENIFHBIE ~ PEaKIMM,  JJIGKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHOMN peakuuu. CocraBrnenue ypaBHEHUI



OKHUCJIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIIOJIB30BAaHUEM  METOJA
ANIEKTPOHHOIO OanaHca.

Teopust ANEKTPONUTHIECKON TUCCOUHUALNU. DIICKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Karvonbl, aHnoHbl. MeXaHM3M JUCCOLMALIMM BEIIECTB C PA3JIMYHBIMU BUJIAMU
XxuMHuueckoi cBsizu. Crenens aucconuanuy. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHL.

Peakiiuu noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHMS peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHMI W cCOJEd B CBET€ MPEJICTABICHUNA OO0 3IEKTPOIUTUYECKOU
nucconuannu. KauectBeHHbIE peakuy Ha MOHBL. [IOoHSITHE O THAPOIIM3E COJIEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJVIOB M HEMeTauioB (rpadura W anMmasa), CIOKHBIX BEIIECTB
(xJIopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKkuu
OT BO3JCHCTBHUS pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, IpPOLECCa JUCCOLMAMU KHUCIOT, IIEJI0oYeld U CoJel
(BO3MOXXHO  MCIOJB30BAHME BHUJEO MaTEpHANIOB), IMPOBEJACHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKAHHMs  peakuMid  HOHHOrO  oOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiuu pas3ioKEeHHs, COSUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BELIECTB C TOMOUIBIO KAYECTBEHHBIX pEaKIMii Ha HOHBI, pELIECHUE
AKCIIEPUMEHTAIIbHBIX 33/1a4.

HeMeTa/nibl U MX COeIMHEHUS

OOmiasi xapakTepucTHUKa rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre U (PU3NYECKHe CBOMCTBA MPOCTHIX
BELIECTB — TrajoreHoB. XHMHUYECKHME CBOWCTBA Ha MpUMeEpe  XJjopa
(B3aMMOJEHCTBUE C METaJJIaMd, HEMETaUIaMH, IIeJ0YaMH). XJIOPOBOIOPO/.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBa, MOJydeHUE, MpuMeHeHue. JleiicTBue
XJIOpa U XJOPOBOJOPOJA Ha OPraHU3M YeNoBeKa. BakHeilmme XJIOpUAbl U HUX
Hax0XJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHune u ¢u3NYECKUe CBONCTBA
IPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U ceppl. Xumudeckue cBoiicTBa cepbl. CepoBomOpoO, cTpoeHue, GU3HUECKUE U
XUMUYecKkrue cBOMCTBAa. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qusnueckue U XHUMHYECKHE CBOMCTBa (00mIMEe Kak
OpeaCcTaBUTeNsd Kiacca KHCIOT M crneuuduueckue). XUMHUECKHE pEakIvu,
Jeallie B OCHOBE MPOMBIIUIEHHOTO CrHoco0a MONy4YeHHUs CEpHOM KHCIOTHI.
[Ipumenenue cepHoi KUCIOThl. COMM CEpHOW KUCIIOTHI, KAUECTBEHHAs peaKlMs Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COCAMHEHUH B TPHUPOAC. XUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpefbl COCAMHEHHUS MU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAICHUS.

OObmias xapakrepucTuka 37eMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIC CTENICHU OKHUCICHHs. A30T, PACHpPOCTPAHCHHE B MPHUPO/IE,
dusnueckne 1 XuMHueckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3rUecKre 1 XUMUYCCKHAE CBOMCTBA, MOJydYeHHE U IpuMeHeHue. Coar aMMOHUS,
X GU3HYECKUE U XMMUYCCKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THAasl KHCJIOTa, €€ TOJydYeHHe, (U3MYECKUE W XUMHUYCCKUE
cBOMcTBa (00mMEe Kak TMPEACTABUTENsT Kiacca KHUCIOT W CcHenuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpaJIbHBIX
yI00peHN. XUMUYECKOE 3arps3HEHUE OKPYIKAIOIICH CPEIbl COSTMHCHUSIMH a30Ta
(KUCTIOTHBIE JIOXJHW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BoAoéMoOB). Docdop,
ajutoTpornHbie Momudukauu (Gocdopa, puzmyeckne M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaora, PU3MIECKUEC U XUMHUIECKUE CBOMCTBA,
nosyuenue. Mcnoap3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mas xapakrtepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB,  XapaKTepHbIE  CTEMEHW  OKUCIEHUSA.  YTJIEPOJ,  aUIOTPOITHBIC
MOMU(PUKAIINKA, PACTIPOCTPAaHEHUE B TpUpojae, (u3Mdeckue U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npupone. OKCUIbI yriiepoaa, ux
du3nUecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HAa JKUBBIC OpPTaHU3MEI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0albHOTO TMOTEIJIEHUS KIMMaTa, HapHUKOBBIN
addexrt. YrompHas Kuciaora U €€ coym, nX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
nojiyueHue W npumeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcrnonp3oBaHrne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILICHHOCTH M CEIbCKOM
XO35MCTBE.

[TepBoHavasibHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBaX KaK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIMIEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HCTOYHUKH YIJIEBOJOPOAOB (Yroiib, HPUPOAHBIA Tra3, He)PTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTHe 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPaAX, OCNIKaX, YIIIEBOIAaX — U MX
poid B OKM3HM YeNOBeKa. MaTepualibHOEe €IMHCTBO OpPTraHUYECKUX W
HEOPraHUYECKUX COCIMHEHUM.

Kpemuwmii, ero ¢usndeckue W XUMHUYCCKHE CBOWCTBA, IIOJIy4YeHUE U
npumenenue. CoenuHeHus: KpeMHusi B mpupojne. OOiue mnpeacraBiieHus 00
okcuae kpemuus (IV) u kpemHueBor kuciaore. CHIMKaThl, UX HCMHOJIb30BaHUE B
ObITY, B TIPOMBIIIUICHHOCTU. BakHelilne CTpoUTeNbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbl 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3yUYeHHE 00pa30B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBEJICHUE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaKalIue (QU3NYECKHUE M XHUMHUYECKHE CBOMCTBA
rajJoreHOB M HUX COCIWHEHHH (BO3MOXXHO HCIIOIb30BaHUE BHUIACOMATEPHAIIOR),
O3HAKOMJIEHME C O0Opa3naM XJIOPUJOB (TaJOT€HHUIOB), O3HAKOMIICHHE C
oOpa3znaMu  ceppl M €€  COCAUHEHUSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOyTiIMBaHUs caxapa Ioj JACHCTBHEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJOTBl, M3YYEHUE XHUMHYECKUX CBOICTB
paz0aBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH U HaONIOJIeHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIJICHHE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W HX COCAMHEHHH (BO3MOXKHO HCITOJIH30BAHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yI0OpEHUH, MOoIyUYeHue,
coOupaHue, pacrno3HaBaHME€ M U3YYEHUE CBOWCTB aMMHUaKa, MPOBEJICHUE
KAueCTBEHHBIX pEakiuii Ha MOH aMMOHMS U ¢GochaT-uOH U U3YyUYECHHE MPU3HAKOB
UX IPOTEKAHHUs, B3AMMOIEUCTBAE KOHUEHTPUPOBAHHON a30THOU KUCIIOTHI C MEBIO
(BO3MOKHO VICIIOJIb30BAHUE BHJICOMATEPHUAIIOB), W3y4ECHUE MOJIETIer
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydyeHHE, COOMpaHue, paclo3HABAaHUE U U3YUYCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJICHUE KAaUeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl U H3yYEHUE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMEN CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3aj1a4 1o TeMe «BaxkHelne HeMeTaubl U UX COCTUHEHUS.

MeTaJsibl 1 UX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUHU
ux nonoxeHus B llepuomuueckon cucreMe XUMUUYEeCKUX diiemeHToB . .
MenpneneeBa u ctpoeHus: aToMmoB. CTpoeHUE MeTauioB. MeTamnyeckas CBs3b U
METaJUTMYECKasl ~ KpUCTa/UIMUecKass  peméTka.  DJICKTPOXUMUYECKUN Pl
HanpspKeHU MeTaiuioB. OU3NYecKne U XMMUYECKHUE CBOMCTBA MeTayioB. OOmue
CIOoCOOBI TONy4YeHUs: MeTawioB. [loHSATHE O KOPpO3WHM METaIOB, OCHOBHBIE
crocoObl 3amuThl X OT Kopposuu. CruaBel (CTallb, YyTyH, AIOPAITIOMUHUMH,
OpoH3a) U X MPUMEHEHUE B ObITY W MPOMBIITICHHOCTH.

[Ilenounbie MeTauibl: noyiokeHue B Ilepronnueckoil cucTeMe XUMUYECKUX
snementoB JI. M. MenpaeneeBa, CTpo€HHME WX aTOMOB, HAXOXKJAECHHE B IPHUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbl 1



TUAPOKCUABI HATpuss W Kaius. [IpuMeHeHHe WIENOYHbIX METAIOB M HX
COEIMHEHUM.

[[lenouyno3eMenbHble METaJUIbl MAarHuii MW KalblMH: IIOJIOKEHHE B
Ilepnognueckon cucreme xuMmuueckux diaeMeHToB [[. 1I. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. PU3ndyeckre 1 XMMUYECKUE CBOMCTBA MarHus
U Kanplusa. Baxseiive coeauHEHUS Kaiblusg (OKCUJ, THUIPOKCHI, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIIOMHUHUN: TIOJI0)KEeHUE B [lepronueckor cCuCTeMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoKIE€HHE B npupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIA
ATOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToma, HaXOXKICHHE B npupone. PU3MUECKHE H
XHMHYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCUIbl U cou kene3a (1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTYy4YECHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ o0pa3llaMud METAIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMH, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJCUCTBHUS OKCHIA
Kalbllid W HATpUs C BOJOM (BO3MOXKHO MCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HCCJIEJJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS KEJI€3a B KUCIOPOJIE
(BO3MOXKHO  HCMOJIb30BAHUE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIM HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, [IMHKA, Keje3a
(I1) u xenesza (III), mequ (II), HabnrogeHNE M OMUCAHUE TPOIIECCOB OKPAIIUBAHUS
IUTAMEHU HWOHAMHM HaTpusl, Kaldusl W KaublUusg (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS
U TUJPOKCHUJIA IMHKA, PEUIEHUE SKCIIEPUMEHTANIBHBIX 3314 10 TeMe «Baxueriue
METaJUIbl U KX COECTUHEHHUS.

XuMHS M OKpPYKAKOLIAA cpeaa

BemecTtBa m marepuanbsl B NOBCEAHEBHOW KW3HM 4elloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinpb npu
XUMHUUYECKUX 0KOTaxX U OTPABIICHUSIX.

XHUMUYECKOE 3arps3HEHHE OKpYKarouehd cpeibl (MpeaeiabHasl I0MyCcTUMast
KOHIIeHTpalus BemecTs, aanee — [1/IK). Ponb xuMuu B pemieHnn 3KoI0ruYeCcKuxX
npooseMm.

Xumuueckuii IKCnepumMenm:

U3y4deHHe oOpaslloB MAaTEpUANIOB (CTEKJIO, CIUIABbI METAJJIOB, MOJUMEPHBIE
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzanus MeXnpeIMETHBIX CBs3e€d NpU HM3YYEeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS. 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1iue ecTecTBEHHO-HAyUHbIE MOHATHSA: Hay4YHBIH (PakT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCU(pUKALMs, TEePUOJAUYHOCTh, HAOII0ICHHE,
DKCIIEPUMEHT, MOJCTUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, TapHUKOBBIN
3 deKT, TEXHOTIOTUSsI, MaTEPUAIIBI.

®dwuszuka: Marepusi, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsii, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATUTMYECKAs
pemérka, CruiaBbl, (U3MUYECKHE BEIMYMHBI, C€AUHUIBI W3MEPEHUsS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COMHIIE.

buonorusi: dortocunres, npixanue, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpANbl, TOPHBIE MOPOJBI,
MOJIC3HBIE UCKOIAEeMbI€, TOTIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOT'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUASA

JIMUHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE PE3yJbTAThl OCBOCHHS MPOrPAMMbl OCHOBHOI'O OOILETO
o0pa3oBaHMsl JOCTHTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Y4eOHOU u
BOCIUTATEJIBHOMN EATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUNCKUMHU
COITMOKYJIBTYPHBIMH UM JYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, TPUHSITHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COTUATM3AIUN O0YIAFOIITIXCS.

JIngyHOCTHBIE ~ PE3yJbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUMN U
paclIMpeHre OMbITA IESITETbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpMoTHYECKOr0 BOCIMTAHUSA:

IIECHHOCTHOT'O OTHOIICHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJICAWIO0, TOHMMAaHUs 3HAYEHUs] XUMHYECKOM HAayKd B JKU3HU
COBPEMEHHOTr'0 OOIIECTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOW HMHQpoOpmaruenn o
NEPEOBbIX JOCTUXKEHUSX W OTKPBITUSAX MHPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTRA;

2) rpaskaaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHUSI O COIMAIbHBIX HOpPMax M MpaBUJIaX MEKIUYHOCTHBIX
OTHOIIICHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOM,  y4eOHOHMCCIEAOBATENbCKOM, TBOPYECKOM W APYyrMxX  BHAAX
JEATeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOH COBMECTHOHN JICATEIBHOCTH TPH
BBITIOJTHEHUN Y4YeOHBIX, TO3HABATCIBHBIX 3aJa4, BBITOJTHEHUH XUMHYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoIleCCE HITOM Y4YEOHOW JESITENHbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHHE M IIOCTYNIKA CBOMX TOBApHUILEH C MO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKHM M COCTABIIAIOIINE
OCHOBY JI1 NMOHUMAaHUsSI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpA, MPECTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJIbI, B3aMMOCBS3SX 4YEJIOBEKA C
MPUPOIHOMN CPESIOi, O POJIM XUMHUHU B TTIOZHAHUM 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOIIOJAEMBbIX IMPOIECCOB M SIBICHUM,
MO03HABATENLHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM pPaboOThl C y4eOHBIMM TEKCTaMH, CIPABOYHOM



JUTEPATypPOr, JIOCTYIHBIMA TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JTHO003HATEILHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIIENOBATEIbCKON
JESITETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIIIEM;

4) gpopMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU J>KWU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBbI0, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU U
HEMPUATUE BPEIHBIX NMPUBBIYECK (YHOTPEOICHHS aTKOTOs, HAPKOTUKOB, KypeHHs),
HEOOXOJIUMOCTH COONIOJICHUs] MpaBuid 0€30MacHOCTH TIpu  OOpalleHun ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUEeHUIO TTpodeccuii U Tpyia pa3InyHOTO PoJia,
YBOXKEHHE K TPYyAy M pe3yjibTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XWUMHUH, OCO3HAHHBIA BBIOOP
WHJMBUAYaJIbHOU TPACKTOPUHU MPOJIOIKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHentHon npodeccnoHanbHON IeITSIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(ECCUOHATBHOM CpeJIe;

6) IK0JIOrH4eCcKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE [IEHHOCTH 3J0POBOrO U
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 30POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJACHHUS
paBuUJ1 0E€30MaCHOTO MOBEICHUSI P pabOTE C BEIIECTBAMU, a TAK)KE B CUTYalUsIX,
YTPOKAIOMIKNX 3JI0POBbIO U )KU3HU JIIOCH;

CITIOCOOHOCTH MPHUMEHATHh 3HAHMWSI, MOJy4aeMble MPU U3YUYECHUH XUMHH, IS
pelLIeHus 3a/1a4, CBSA3aHHBIX C OKPYKAIOIIEH MIPUPOJIHON CPENON, ISl TOBBILLICHUS
YPOBHSI  SKOJOTMYECKOM  KyJIbTYpPhl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOT0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wmeTampeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TEOopHus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPHIS
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LIETOCTHOU



HAy4YHOW KapTUHE MHUpa, M YHUBEPCaAIbHbIC YueOHbIE JCHCTBUS (ITO3HABATEIIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpHIE 0OecneduBaroT (HOpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4EOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jiorunyeckue AeicTBHA:

YMEHHUsSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUS] TPH OCBOCHHUH
3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX MOHSATUM (BBIACISITH UX XapaKTEPHbBIC
NpPU3HAKH, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMU MOHSTUSMH), UCIOJIb30BAThH
MOHATUS JIS1 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SIBIICHHM, BRIOWpPATh OCHOBAHUS U
KpUTEPUU JUIS KIAacCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKHUX PEaAKIIUH,
yCTaHaBJIMBaTh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJEHUS (MHIYKTUBHBIC, JCAYKTUBHbBIC, TI0O aHAJIOTUH),
JIeNIaTh BRIBOJIBI M 3aKJIFOUCHUS

YyMEHHE TPUMEHATH B TIPOIECCe IO3HAHWS TOHATUSA (TIpeAMETHBIE |
MeTanpeIMETHbIC), CAMBOJINYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIE TIPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ 3JIEMEHTa), XUMHUYeckas ¢GopMmyia M YpaBHCHHE
XUMHYECKON PeaklMy — MPHU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3a]a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISIBIATH U XapaKTEPU30BATh CYIIECCTBECHHBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUUECKUX PEAKIIUMT,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MTPOIIECCAX U SIBIICHUSIX.

ba3oBble ucciegoBarTe/bCKHeE AeiiCTBUSA:

YMEHHUE MCIIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHMUS, a TaKXKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIbITa 110 IUTAHUPOBAHUIO, OPraHU3AIlMd W IPOBEACHHUIO
YYCHUYECKUX OKCIICPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MPOJIENIAaHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pa3IMUHBIX BUJIOB U (OPM MIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHUBATh MNPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;



YMEHHE MPUMEHTh Pa3INYHbIE METOJbl U 3alpOoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONpPEIEIEHHOTO THIIA, TPUOOPETEHUE ONbITA B
o0JacTh UCHOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPOI aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSATENIbHO BHIOMpaTh ONTUMAJIBHYIO (OpMY MpeCTaBICHUSI HHGOPMALIH U
WUTIOCTPUPOBATh PpeIlaeMble 3a7aud HECIOKHBIMU CXEMaMH, JharpammaMu,
apyrumu popmamu rpadvki U UX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBATh B IIpoliecce Y4YeOHOU W
UCCIIEJIOBATEIbCKON N1eATEIbHOCTH MHMOPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA W TPAHCIOPTa HAa COCTOSIHME OKpYKarouledl MNpUupoaHON
Cpelpbl.

KoMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe YueOHbIe 1eiiCTBHUA:

yMEHHUs 3aJlaBaTh BOIPOCH (B XOJ€ Juanora W (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxJaaemMoll  Tembl, (OpPMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJTHEHUS IPEITI0KEHHON 3a/1a4u;

YMEHUSl  NPEJCTaBIATh  NOJYyYEHHbIE  pe3yJbTaThbl  [O3HABATEIbHOU
NEeSATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OIbITa,
1abopaTopHOI paboTHI IO UCCIIEJOBAHUIO CBOMCTB BEIIECTB, YUIE€OHOTO MPOEKTA);

yMEHUsI y4eOHOTro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATENILHOM M MCCIIEIOBATEIbCKOM  ACSATENBHOCTH  MPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuil (00cyxaeHusi, OOMEeH MHEHHMSIMH, «MO3TOBbIE IITYpPMbD», KOOPAUHALUS
COBMECTHBIX JCHCTBUM, OIpEICICHHEe KPUTEPUEB [0 OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe 1eCTBHSA:

YMEHUE CAMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO
NeATeIbHOCTh, BBIOUpaTh Hanbosee d3(PPeKTUBHBIEC CIIOCOOBI pelieHUs YUYeOHbIX U
NO3HABATENbHBIX 3aJa4, CaMOCTOSTEIbHO COCTaBJISATh WIH KOPPEKTUPOBATH
IPEIVIOKEHHBIA AJITOPUTM  JIEWCTBUM TPHU BBINOJHEHWM 3aJaHUM C Y4ETOM
HOJyYeHUs] HOBBIX 3HAHUU 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pE3yjbTaTa 3asBICHHOW 1], YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3aJIJaHUN.

MNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 005S3aTEIbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepasibHOW pabodeil mporpaMMoHu,
BBIJICNIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS Hay4yHble 3HAHUS, YMEHHS U CIOCOOBI



nerdcTBUl, crnenuduUecKue IS IpeAMEeTHOH o0nacth  «XUMHUS», BHUIBI
NEATEIbHOCTH IO  MOJYYEHWID HOBOIO  3HaHWs, €ro HHTEpIpETalNH,
peoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHUIX.

K xony oOyuenus B 8 kiacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE

JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECHh
(oHOpOIHAST M HEOJHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHAash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIeMEHTa B COSTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKUCJICHMS, XMUMHUYECKasl peakius, KiaccupuKaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHUS, PEaKIUU 3aMElIeHUs, peaKuu
oOMeHa, K30- ¥ SHJIOTECPMHUUCCKHE PEAKIINH, TEIII0BOU A((EKT peakiinm,
SAIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOuTalb, PaaNyC
aTomMa, XMMHYECKas CBS3b, MOJSPHAA U HEMOJISpPHAs KOBAJICHTHAs CBS3b,
WOHHas CBs3b, MOH, KATMOH, aHUOH, PAcTBOP, MaccoBas JOJs BEIIECTBa
(mpolieHTHAs! KOHILIEHTPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATUHA U
MPUMEHSTH 3TU NOHATHUSA IPU ONMKMCAHUY BEIECTB U UX MPEBPALLICHUMN;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBiieHHs (popMyn
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OINpENENsATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCIIEHUS  DJJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
IIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACcCy COEAUHEHUM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBajJeHTHass M HOHHas) B
HEOPTraHNUYECKUX COCAUHEHUSX;

e packpseiBaTh cMbIci [lepuonnueckoro 3akona JI. W. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKONM 3aBUCUMOCTU CBOICTB
XUMHYECKUX DJIEMEHTOB OT MX moJjiokeHus B llepronnueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTajipo;

e ONUCHIBATH M XapakTepuszoBaTh TaOIMuHYy0 QopMy Illepuogudeckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3auyaTh [OHATHS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIE TEPHUOJIbI, COOTHOCUTh OOO3HAUEHMS, KOTOPhIE HMEIOTCA B
tabnuie «llepumoanyeckass cucrema XuMHU4YecKux d3nemeHtoB J[. M.
MenpeneeBay ¢ UYHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO JIEKTPOHOB
U paclpeieieHHe X M0 SJEKTPOHHBIM CII0SIM);

KJ1acCU(UIUPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIly W COCTaBYy YYacCTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TeTUIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU TMPOTEKAHUS XHUMHYECKHUX IPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYHO MacChl
BELIECTB, MAaCCOBYIO JOJII0 XHMHYECKOrO0 3JeMEHTa 10 (opmyIe
COEAMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUU;

NPUMEHSTH OCHOBHBIE OINEPAllMU MBICIUTEIbHON JEATEeIbHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCu(uKaiuio,
BBISIBJICHUE TPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUS CBOICTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAYyYHbIE METO/bI
NO3HAHUA — HAOIIOJEHHE, M3MEpEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIM U MBICIICHHBIN);

CIEIOBATh  MpaBWUJaM  MOJIb30BAHUS ~ XUMHYECKOWM  TOCyAOM U
7a00paTOpHBIM  O0OpYJOBAaHHEM, a TakKe IpaBWiaM OOpallleHHs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYECHUIO U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPENEIEHHON MACCOBOW JIOJEH PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XHUMHUYECKHE  SKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB LIEJIOYEH U KUCIIOT C MOMOUIBIO WHIUKATOPOB
(;rakmyc, dhenondTanenH, METUIOPAHXK U IPYTHUe).

K xonny oOyuenus B 9 kiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKUX NOHATHUNA: XWMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHUCJIEHUS, XUMUYECKas peaKusi, XUMUYECKasl CBA3b, TEIUIOBOU 3(P(PeKT
peakuuy, MOJb, MOJSPHBIA  00BEM,  pACTBOp,  AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, AJIEKTPOJIMTUYECKAsT IUCCOLMALMNA, PEAKLHUH HOHHOIO
oOMeHa, KaTauu3aTrop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKlUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTAaHOBJICHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJUIMYECKAsi), KpPUCTAJUIMYECKAass pEHIETKa, KOPpO3Usl METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakUuH, MPeaeabHO JOMyCThUMas
koHueHTpanus [TJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MPUMEHSITh 3TU TOHSTHUS MPU ONUCAHUU BEIIECTB U UX MPEBPAIICHUMH;
UCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJIMKY JJIS COCTaBIICHHUS (HOPMYT
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMUYECKON
CBsI3U (KOBaJEHTHAs, WOHHAs, METaJUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (opMmyJie, XapakTep Cpelbl B
BOJHBIX PAacCTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHMMAHUE: OIKCHIBATH W XapaKTepU30BaTh
Tabmnunyio Gopmy [lepuoanueckoil cUCTeMbl XMMHUYECKUX 3JIEMEHTOB:
pazinuath TMOHATHS «rjaBHas mnoiarpynna (A-rpynma)y U «modouyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HAauEHUs, KOTOpPHIE WMEIOTCA B TMEPUOIWYECKONW Tabmuie, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsia  sijApa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpenieseHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBACHATH 0OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUUN B
npejenax MaJlblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOpPraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, IO U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHYECKUX DJICMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIHME U CHEHUPUUECKHE XUMHUYECKUE
CBOMCTBAa TPOCTBHIX M CJIOXKHBIX BEIIECTB, MOATBEPXKJas OMHCAHUE
npuMepaMu MOJICKYJISIDHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
HIEJI0YEH U COJIEH, MTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIMI HOHHOTO



oOMeHa, ypaBHEHHUs pEaKlMi, TMOATBEPKIAOIINX CYIIECTBOBAHHUE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH Pa3INIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ATHX PEaKIInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAHUS XHUMHUYECKHX IMPEBPALICHUH B pa3IMIHbIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JOJII0 XHWMHYECKOTO »3JeMeHTa 10 ¢dopmMyIie
COEIMHEHMsI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIINH;

coOnolaTh  MpaBWia  MOJb30BAaHMUS ~ XMMHYECKOM  mocyaol U
7a0opaToOpHbIM  OOOPYJIOBAaHMEM, a TaKXke mpaBuia oOpaiieHust ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMH IO  BBIITOJIHCHHUIO
71a00paTOPHBIX XHMHYECKHUX OMNBITOB TIO0 TOJYYEHHUIO W COOMpPaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIHMH, TOATBEPKIAIOININEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonua-, kapbonat-, ¢ocdar-, CwIMKaT-, Cyiabhar-, TUIPOKCUI-HOHBI,
KaTHOHBl aMMOHUSI M WOHBI W3YYCHHBIX METAIIOB, MPUCYTCTBYIOIIUE B
BOJHBIX pacTBOpaX HEOPTAHMUECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMX MBICTUTEIIBHON JIEATeILHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIHid, eCTECTBEHHO-HAyYHbIC METOJAbI TIO3HAHHS —
HAOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (peaabHBIM M
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KounuectBo yacos D1eKTPOHHbIE
Ne HaumeHnoBanue pa3uesion Kontpoabnbie | TpakTaueckue (ungposbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThl
pecypcsbl
Pa3znea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Xumusi — BaxkHast 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK
' HPAKTHYECKON https://m.edsoo.ru/7f41837¢
NESITEIbHOCTH YeJIOBEKa
12 BerectBa 1 xumMuueckue 15 | bubmuoreka [JOK
' peaxkuuu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Pa3nes 2. BaskHelimme npeacTaBUTe Il HEOPraHUYECKUX BellecTB
21 Bosayx. Kucnopos. 6 bu6mmoreka [{OK
' [TousTHe 00 OKCUIax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonsarue o g | bubnuorexa [IOK
' KHUCIIOTaX U COJISIX https://m.edsoo.ru/7f41837¢c
73 Bopna. PactBopsl. [lonsiTue 5 1 1 bubnunorexa [JOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OcHOBHBIE KJIacChl Eu6 1OK
noInoTeKa
2.4 11 1 1
HeopraHHq?,CKHX https://m.edsoo.ru/7f41837¢
COEIMHEHU I
Wroro no pazaeny 30
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Paspnen 3. Ilepnoanueckuii 3axoH u Ilepuoanyeckas cucreMa xumudeckux 31eMeHToB /. . MenaeseeBa.

Crtpoenue aToMOB. XUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

[Tepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema
3.1 XHUMHYECKHUX dJIEMEHTOB JI. 7
N. MengeneeBa. CTpoeHue
aToma

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

XUMHUYECKAA CBA3b.

19 OKHUCITUTEITBHO- g | bubmuoreka [JOK
' BOCCTaHOBHTEILHEIE https://m.edsoo.ru/7f41837¢c
peaxkiuu
bu6mmoreka [IOK
n 15
TOTO O pasAeiy hitps://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorera [JOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB 68 4 5

[10 IIPOTPAMME
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9 KJIACC

KoanuyecTBO 4acos

DJIeKTPOHHbIE
Ne HaumeHnoBanue pa3uesion Kontpoabnbie | TpakTaueckie (undposbie)
n/m | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3znea 1. BemecTBo U XUMHYeCKHE peaKIul
IToBTOpEeHue U yriryoseHue
1.1 3HaHHfII) OCHOBH}I:IXyaB €JIOB 5 1 bubmorexa LIOK
' pasit https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka [JOK
' XUMHYECKUX PEaKIUi https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAS
1.3 ucconuanysl. XuMU4eCKHUe 8 1 1 bubmmorexa [IOK
' A 1AL, https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Hroro no pasneny 17
Pa3znea 2. HemeTa/sIbl M X COeIMHEHUS
OOmas xapakTepUCTHUKA
p p bu6nmoreka [JOK
2.1 XUMHYECKUX DIIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO01mas xapakTepucTHKa
29 XUMHYECKHUX JIEMEHTOB 6 bubmuoreka [JOK
' VIA-rpynmnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COEIUHEHHUS
OO011ast XxapakTEPUCTHUKA
B P P bu6mmoreka [JOK
2.3 XUMHYECKHUX DIIEMEHTOB 7 1

VA-rpynmsl. A3ot, hocdop

https://m.edsoo.ru/7f41a636
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1 UX COCAUHECHUA

OO1m1ast xapakTepUCTHKA

24 XAMUYECKHX DJIEMCHTOB g bu6mmoreka [JOK
' IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHHH ¥ UX COCTMHCHUS
Uroro no pazaeny 25
Paznen 3. Metasiibl M UX COeAMHEHUS
. bubnuorexa [JOK
3.1 OO01111e cBOMCTBA METAIIJIOB 4 httos://m.edsoo.ru/ 741636
19 Baxwueiiire MeTamibl 1 UX 16 bu6mmoreka [JOK
' COCUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa u matepuansl B 3 bubnuoreka [IOK
' JKU3HU 4EJI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
PEHOS BP hitps://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB 68

I10 ITIPOIT'PAMME



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

8 KIIACC
KosmnuecTBo yacos D1eKTPOHHbIE
N Tema ypoka Kontpoasubie | IlpakTudyeckue Aata uHpponbie
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThI
pecypchl
1 [Ipenmet xumuu. Pons xumuu B 1 but6mmoreka [{OK
JKU3HU 4YejIoBeKa. Teja U BelmecTBa https://m.edsoo.ru/ff0d210c
) [TonsiTHe 0 MEeTOAAX MO3HAHHKS B | bubmuoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[Ipaxtuyeckast pabora Ne 1 «IIpaBumna
3 paboThl B 1a00OpaTOPUU U IPUEMBI | bubnmoreka [JOK
oOparieHust ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUE M
4 Yucrtele BemecTsa u cmecu. CriocoObl | bu6nuoreka [JOK
pa3aeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTuyeckas padora Ne 2
5 «Pa3nenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK
8 . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKU OBAPEHHOM COJN)»
bubmorexa [JOK
6 A 1
TOMBT H MOJICKy TR https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE FJIEMEHTHI. 3HAKH ) bubmuoreka [JOK
(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsie U cl10KHbBIE BELIECTBA 1 bubmorexa HOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LHOK

https://m.edsoo.ru/ff0d2d50
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3aKO0H ITOCTOSHCTBA COCTaBa BCIICCTB.

bubnuoreka [JOK

10 X eckast o a. BanenTtHoc
MMrecKas Gopmyt HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10511 XMMHAYECKOTO bubmorexa [JOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350¢
13 KoaunuectBo BemecTBa. Moib. bubnuoteka [JOK
Monspaas macca https://m.edsoo.ru/ff0d5230
14 ®u3nuecKue 1 XUMHYECKHUE SIBJICHUS. bubnmoreka [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycaoBUs IPOTEKAHUS bubmuoreka [IOK
XUMHUYECKHUX PEaKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MaCcChl BEUIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus KoiM4yecTBa, MacChl
17 BEILECTBA 110 YPAaBHEHUSIM Bubmmorexa [IOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEeaKui
Knaccudukanus XuMHIecKux
18 €aKIui (COeTMHEHUS, PA3I0KECHUS bubmorexa HOK
peait A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIKIIoneaucT. O6o0eHue u bubmorexa OK
B AReT. 270001 hitps://m.edsoo.ny/ff0d40c4
CUCTeMaTH3alusl 3HAaHUH
20 KontponsHast pabora Nel mo teme bubmuoreka [IOK
«BelecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bu6nuoreka [IOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BemecTBo. O30H

duznueckre 1 XUMUYECKHE CBOIICTBA

22 KHCII0po/ia (peakluy OKUCIIEHUS bubmmorexa LHOK
poJia {peakit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 00 oxcumax
CrocoOsI MOTy4eHHs KHCIOPO/Ia B
23 1a60paToOpuu U MPOMBIIUICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOM
24 peaxkLuy, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKITUIX
TomnuBo (HedTh, yroiab U METaH).
25 3arpsi3HeHUE BO3/1yXa, CIOCOOBI €ro Brbmrorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEeIOTBPAILICHUS
[Ipaktrueckas padorta Ne 3 o Teme
26 «ITonmydenne u coOupanue bubmorexa [OK
y p . https://m.edsoo.ru/ff0d4ae2
KHUCIIOPO/1a, H3yUYEHUE €TO CBOMCTB
7 Bonmopon — anemeHT u mpocToe bubnuoreka [JOK
BelecTBO. Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 duzndecKre 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 I1
OIPITHE O KHCHOTAX 1 CONAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTy4eHHst BOAOPOIa B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
bubmuorexa [JOK
31 «ITomyuyenue u cobupanme BOAOpO/a,

W3YUYECHHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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MounsipHbiit 00BEM ra3oB. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brranciaenust 00b€Ma, KoJIM4YecTBa
33 BEIECTBA ra3a o €ro N3BECTHOM bubmorexa LIOK
m . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienus o0bEMOB ra3os IO
34 aBHEHUIO PEaKIINH Ha OCHOBE bubmmorexa LOK
P "p " " https://m.edsoo.ru/ff0d5708
3aK0HA 0OBLEMHEIX OTHOIIECHHUH ra30B
35 duznvecKkue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CoctaB ocHoBanwuii. [lonstie 06 bubnuotexa [JOK
WHIAUKATOPAX https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
17 Hacrimennsle 1 HeHACHIIIIEHHBIE bubmuorexa [JOK
pactBOpbl. MaccoBasi 10J1s1 BELIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas pa6ora Ne 5 o reme
13 «IIpuroToBiieHHE PaCTBOPOB C bubnmoreka [JOK
onpeaenEéHHON MacCOBOM J101eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
19 KonTponbHas padora Ne2 no teme bu6mmoreka [IOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupel: cocTaB, KacCUPUKALINS, bu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue n XuMU4YECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa LOK
’ https://m.edsoo.ru/ff0d664¢
aM(pOTEpPHBIX OKCHJIOB
42 OcHOBaHHUs: COCTaB, KIacCU(pUKAIIHS, bubnmoreka [IOK



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
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca

[TonyueHne u XMMHUYECKHE CBOMCTBA

bu6nuoreka [JOK

43
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukarus, bubmuoreka IIOK
HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XMMUYECKHE CBOMCTBA bubmmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMCHKIATypa,
46 CHOCOG(SLII) oJ )CHI/ISI XI/IMI/I'—IZ(I:)KI/IC bubmorexa HOK
. ya ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
[IpakTuyeckas padora Ne 6. Pemenue
47 SKCTIEPUMEHTAIBHBIX 3314 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
43 ['eneTnueckas CBsI3b MEXKy Kilaccamu bubnmnoreka [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMaTU3 A bubmuoreka [JOK
3HAaHUHU https://m.edsoo.ru/00ad9cb2
Kontponbhas padota Ne3 o teme
" bu6mmoreka [IOK
50 OcHoBHbIE KJIacChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9¢la
COETMHEHUI
[TepBbie MOMBITKY KIacCU(pUKAITUN
51 XUMUYECKUX A1eMeHTOB. [loHsATHE O bubmorexa [IOK
) https://m.eds00.ru/00ad9ffa
rpynmnax CXoIHbIX 3JIEMEHTOB
[Tepronnueckuii 3aKOH 1
5 [lepuoanueckast cucrema bu6mmoreka [IOK

XUMUYeCKHX djieMeHToB JI. 1.
Menneneena

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

but6mmoreka [{JOK

53 IT
CPHOABL, TPYHIIEL TOMPYTHIE https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COoCcTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
. bubnmoreka [JOK
55 aToMOB 3JieMeHTOB [leproanueckoil
https://m.edsoo.ru/00adabbe
cuctemsl /1. 1. Menpaeneepa
XapakTepucTuka XUMHIECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0KEHUIO B bubmmoreka [JOK
ITepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTUS HAYKHU U MIPakTUKU. [l bu6mmoreka [IOK
N. MengaeneeB — y4€HbIi, Me1aror 1 https://m.edsoo.ru/00ada96e
rpak1aHuH
58 DIEeKTPOOTPULIATETLHOCTH ATOMOB bubnmnoreka [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
59 HMonnas xumMu4deckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBanentnas nosnsipHasi XuMudecKkas bubnmnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenomnsipHas bubnmnorexa [JOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab9
bu6numoreka [IOK
62 CreneHb OKUCTIECHUS
https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC bubnmnorexka HOK
peakuu https://m.edsoo.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBUTEIIN bubnmoreka [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

https://m.eds00.1ru/00adb076

KontponbHas padota Ne4 o teme

65 «Crtpoenune aToma. XuMHUECKast 1 E;I(Ss/izf:;igg/léoa db486
CBSI3b» :

66 PesepsHblit ypok. O60011eHue 1 | bu6mmoreka [IOK
cUCTeMaTU3alus 3HaHuH https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O000mmeHnE 1 | bu6muoreka [IOK
crucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2

68 PesepBuelit ypok. O6o01IeHue U ) bubnmnorexka HOK
crucTemMaTu3auus 3HaHUI https://m.edsoo.ru/ff0d61c6

OBILEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Koau4yecTBO 4acoB

DJIeKTPOHHbBIE
Ne aTa ndpoBbie
Tema ypoka Kourpoasnsie | IlpakTnyeckue A uupp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIEC
padoThl padoTsbl
pecypcbl
[lepuoauueckuii 3aK0H.
| [Tepuonnueckas cucrema | bu6mmoreka [IOK
XAMUYECKHX 351eMeHTOoB 1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B
) W3MEHEHUU CBOWCTB 1 bu6mmoreka [IOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
NEePBBIX TPEX NMEPUOIOB
Knaccudukanms u
3 HOMEHKIATYDA 1 bu6mmoreka [JOK
yp https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BELIECTB
Bunper xumMuaeckoii cBSI3U U
4 THUIIBI KPUCTAIUIMIECKUX 1 bubmorera [IOK
. P https://m.edsoo.ru/00adbac6
peéToK
KonTponsnas padora Nel no
teMe «lloBTOpeHune n
5 yriyOJieHue 3HaHUH 1 1
OCHOBHBIX Pa3iejioB Kypca 8
KJacca
Knaccudukanms xumuaeckux
6 €aKIUil IO pa3INYHBIM 1 buGmnorexa [IOK
p p https://m.edsoo.ru/00adbcb0
MpU3HaAKaM



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

[TonsTHE O CKOpOCTH
XUMHYECKON PEaKIUU.

bu6mmorexa [JOK

7
IToHsATHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOrE€HHBIX PEAKIIMIX
TTousTe 0 XMMHUYECKOM
paBHOBecHU. DakTOPHI,

2 BIIMSIFOIIIAE HA CKOPOCTh bu6moreka [IOK
XUMHYECKON peaKIuu u https://m.edsoo.ru/00adc28¢c
MOJI0KEHUE XUMUUECKOTO
paBHOBECHS

9 OKuUCIUTENbHO- bu6mmoreka [JOK
BOCCTAaHOBHUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 31EKTPOIUTUYECKON

10 nuccoryanuy. CUIbHEIE U buGmnorexa [IOK

’ https://m.edsoo.ru/00adcd68
ca0bbIe AJIEKTPOTUTHI

11 HMounnrle ypaBHEHUS peaKIui buGnnorexa [IOK

yp P https:/m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KHUCIIOT
1 OCHOBAHUH B CBETE
12 [IPEICTABIIEHUNA 00 bubnmorexa LIOK

p . https://m.edsoo.ru/00add5d8
3JEKTPOJIUTUYECKON
IUCCOLINAIINU
XHUMHYeCKHEe CBOMCTBA COJIEH

13 B CBETE MpEJCTaBICHUN 00 bu6mmorexa [IOK
3JEKTPOJIUTUYECKON https://m.edsoo.ru/00add8b2
IUCCOLIUAIINU

N bubmuoreka IHOK

14 [TonsaTHE O THAPOIU3E CONEi 1

https://m.edsoo.ru/00add9d4



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

O000meHue 1

bu6mmorexa [JOK

15
cHUCTEMaTU3alus 3HaHuH https://m.edsoo.ru/00addd12
[IpaxTuyeckas padora Ne 1.
16 «Pelllerie bubmuoreka [JOK
https://m.edsoo.ru/00addbfa
AKCTICPUMEHTATBHBIX 3a71a9»
Kontponsnas padora Ne2 o
17 TeMe «DJIEKTPOIUTHYECKAS] bubnuorexa [IOK
aucconranuysa. XuMUYECKue https://m.edsoo.ru/00addec0
peaKIuu B PaCTBOPAX»
OO01mas xapakTepucTHKa
18 FaJII:FeHOBp XI/IMIz/I‘-IeCKI/Ie bubmmorexa [JOK
. ' https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MpUMEPE XJI0pa
XnopoBogopoa. ConsiHas
19 KHCJIOTAa, XUMUYECKHUE bubmuoreka [{OK
CBOICTBA, MTOJyYCHHE, https://m.edsoo.ru/00ade104
pUMEHEHNE
[IpakTuueckas padora Ne 2 o
20 teMe «lloydenue conssHoM bu6nuoreka [IOK
KHUCJIOTBI, U3YyUYCHHE €€ https://m.edsoo.ru/00ade348
CBOWCTB»
Brruucnenus no ypaBHeHUSIM
71 XUMUYECKHUX PEAKLUHN, ECITU bu6nuoreka LIOK
OJVH U3 PEareHTOB J1aH B https://m.edsoo.ru/00ade488
U30BITKE
” OO01mas xapakTepucTHKa bu6nuoreka [IOK
aneMeHToB VIA-rpynmnsl https://m.edsoo.ru/00ade64a
3 AmoTponHbie MoIU(pUKALIN bubmmoreka [JOK

cepbl. Haxoxxnenue cepsl u e€

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

COEIMHEHUH B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPhI

CepoBoaopo/i, CTpOEHHUE,

bu6mmorexa [JOK

24 H3NYCCKHUE U XUMHUICCKHE
b . https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepsl. CepHas

25 KHUCTI0Ta, PU3NICCKUE U bu6mmoreka [JOK
XHMHYCCKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MpUMEHEHNE
XUMUYECKUE PEAKIIUH,

JIe)KaIle B OCHOBE
IPOMBIIIEHHOTO CrIoco0a
26 MTOJTYYCHHS CEPHON KHCIOTHI bubmotera [JOK
Y P ’ https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHUE
OKpYXaloIleil cpeaspl
COCTMHCHUSMU CEPbI

7 Brruunciienue maccoBoii Joau bu6mmorexa [JOK
BBIX0/1a IIPOJYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO1m1as xapakTepUCTHKA
371eMEeHTOB V A-rpynisl. A30T,

28 aCIIPOCTPAHEHHUE B IIPUPOJIE buGmnorexa [IOK
pactipoctp PHPOZE, https://m.edsoo.ru/00adeea6
(bu3mvYecKre 1 XUMUYECKHE
CBOICTBA
AMMHaK, ero Gu3nIecKue u

29 XUMHYECKHE CBOMCTBA bubmoreia HOK

’ https://m.edso0.ru/00adf004
MOJTyYeHHe U IPUMEHEHUE
30 [IpaxTuyeckas padora Ne 3 o bu6nuorexa [IOK

teMe «llonydenue ammuaka,

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

W3Yy4YEHHUE €ro CBOKWCTBY

A3OTHas KHCIO0Ta, €€

bu6mmoreka [JOK

3 (1)1/133qu01<1/1€ H XM ecKie https://m.edsoo.ru/00adf306
CBOWCTBA
Hcnonb30BaHre HUTPATOB U
COJIE aMMOHHS B KQUECTBE

1 MHUHEPaJIbHBIX YA0OpSHHHA. bubnuorexa [IOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adf518
OKpYXKaIOIIEeH Cpeabl
COEIMHEHUSIMH a30Ta
®ochop. Oxcun docdopa (V)

1 u pocdopHast KucoTa, bubnuoreka LIOK
(u3znyueckre u XUMHUYECKUe https://m.edsoo.ru/00adf68a
CBOICTBA, MTOJy4YECHUE
Hcnons3oBanue pochaToB B

34 KayeCTBE MUHEPAIbHbBIX bubnuorexa LIOK
yaoOpeHuit. 3arpsi3HeHHE https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
Yraepon, pacnpocTpaHeHUE B

35 Hpnpzﬂe, g)muzec;:/le U Bubmmorexa LIOK

. https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOMCTBA
Oxkcunsl yraepoaa, ux
¢bu3nyeckue 1 XUMHYECKHUE
36 CBOICTBa. DKOJIOTHYECKUE Bubmmorexa LIOK
https://m.edsoo.ru/00adfebe
IPOOJIEMBI, CBSI3aHHBIC C
okcuaom yriepoxaa (IV)
37 VYronbpHas KucioTa u €€ coiu buomorexa LIOK

https://m.edsoo.ru/00ae006¢



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

[IpakTuueckas pa6ora Ne 4 o
teme "[lonyyenue

bu6mmoreka [{OK
38 YIJIEKUCIIOTO rasa.
https://m.edsoo.ru/00ae027¢
KauectBenHnas peakuus Ha
KapOoHaT-HOH"
[TepBoHavanbHBIC TOHATHS 00
bu6mmoreka [JOK
39 OPraHMYEeCKHUX BEIIECTBAX KaK
https://m.edsoo.ru/00ae054¢
0 COEIMHEHHUAX yTiepoja
N bubnuorexa [IOK
40 Kpemuuii u ero coeuHeHus
https://m.edso0.ru/00ae080a
[IpakTrueckas pabora Ne 5.
Pemenue
41 SKCIEPUMEHTAIbHBIX 3a7a4 II0 bubmmorexa LOK
p . https://m.edsoo.ru/00ae0bf2
TeMme «Baxkueiimnine
HEMETAJIBI U UX COEINHEHUIY
Kontponbnas padota Ne3 o
42 TeMme «Bakueiimniue bubmmorexa TIOK
https://m.edsoo.ru/00ae0el8
HEMETAJIBI U UX COEINHEHUIY
OO6mras xapakTepucTuka
XUMHUYECKUX DIIEMEHTOB —
MeTaIoB. MeTainueckast
43 CBSI3b U METaJLINYecKas Eubmorexa OK
. https://m.edsoo.ru/00ae103e
KpUCTaJUITMUecKasi pemérka.
dusnueckue cBOUCTBA
METAJJIOB
XHUMHUYECKHUE CBOMCTBA
44 METaJIJIOB. bubmuoreka [{OK

DNEKTPOXUMUYECKUN P
HaIPsKEHUN METaJIOB

https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OO6mue cmocoOb! MOTyYeHUS
MeTauioB. CIUiaBbl.
Brraucnenus mo ypaBHEHUSIM

bu6mmoreka [IOK

45
XUMUYECKUX PEAKLUM, ECIH https://m.edsoo.ru/00ael156
OJIMH U3 PEAreHTOB COACPKUT
pUMeCH
46 [TonsiTne 0 KOppo3un bubnuorexa [IOK
METaJIJIOB https://m.eds00.ru/00ae1278
bu6mmoreka [{OK
47
[lenoureIe MeTans: https://m.edso0.ru/00ae14b2
43 OKCHUIBI ¥ TUAPOKCHUIBI bu6mmoreka [JOK
HATpHUs U Kallus https://m.edsoo.ru/00ae14b2
49 IllemouyHO3eMeTbHBIC METAILTBI bubmuoreka [JOK
— KaJIbIIMHA ¥ MarHui https://m.edsoo.ru/00aecl5e8
50 Baxneiimme coequHCHNAS bu6mmoreka [JOK
KaJIbIIUA https://m.edsoo.ru/00ael5e8
51 O0001enue u
cHCTeMaTH3aIus 3HaHUH
5 JKécTkoCTh BOJIBI M CTIOCOOBI bu6mmoreka [JOK
€€ yCTpaHEeHHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas pa6ora Ne 6 o
53 TeMe "JKECTKOCTEL BOALI U buGnnorexa [IOK
. " https://m.edsoo.ru/00aclae8
METO/IbI €€ yCTpaHEHHUSI
bu6mmorexa [JOK
54 Airo 7|
JTEOMHHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOWCTBa bubmmorexa [IOK
OKCHJIa ¥ THAPOKCHUAA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK



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

https://m.edsoo.ru/00ae1d86

OKcHIbI, THIPOKCUIIBI U COJTH

bub6moreka [JOK

57
xenesa (I1) u xxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O06o061IeHuEe U
cucTeMaTHu3aIus 3HaHWI
[IpaxTuyeckas padora Ne 7.
Pemenne
59 SKCIIEPUMEHTAIBHBIX 327124 110 bubmorexa [IOK
p N https://m.edsoo.ru/00ae3de8
TeMe «Bakaenmme MeTaJlIbl U
X COECIUHECHUI»
Brruucnenus no ypaBHEHUSIM
XUMUYECKHUX PEAKLUHN, ECIIH
OJIMH U3 PEarcHTOB JaH B
60 I/136I>ITKGI:;/IJ'II/I COLEPKUT buGmnorexa [IOK
p https://m.edsoo.ru/00ael1750
npuMecH. Beruucnenus
MAacCOBOM J0JIM BBIXO/a
MPOJIyKTa peaklnu
61 O000mieHne 1
cUCTeMaTu3alus 3HaHuH
Kontponbnas padota Ne4 no
62 TeMe «BakHel1Me MeTanabl U
HX COEIUHEHU
BemecrBa u matepuaisl B
63 [IOBCEIHEBHON KU3HUA bubmnorexa [IOK
https://m.edsoo.ru/00ae3f50
yenoBeKa
64 XUMHUYECKOE 3arpsI3HEHNE bubnuorexa [JOK
OKpYXKaroIle Cpeabl https://m.edsoo.ru/00ae4270
65 Posb xumum B penieHun bubmuoreka [JOK



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

9KOJIOTMYECKUX MPpoOIeM

https://m.edsoo.ru/00ae4270

66 PesepBHblit ypok. O0001meHne 1 bub6nuoreka [IOK
Y cUCTeMaTHU3allus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0o01eHue | bu6muorexa IIOK
Y cUCcTeMaTHu3allis 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHslit ypok. O600mieHme | bubmmoreka [JOK
U CUCTEMAaTH3allis 3HaHUH https://m.edso0.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

» Xumus, 8 knacc/ 'abpuensia O.C., Octpoymos U.T'., Cnagkos C.A.,
AxuunonepHoe obiectBo «M3naTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,

AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIbI VIS YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30BbIi-ypOBEHb.-
Peanuzauus-rpedoBanuii-OI'OC-0cHOBHOT0-00111€r0-00pa30BaHMsL. -

Metoauueckoe-nocooue-ais-yunrens.pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

Brenurenannsiehttp://www.chemnet.ru ['azera « Xumusi» u cailt ajist yuurens «51
U1y Ha YPOK XUMUN

http://him.1september.ru Enunas komnexuus LIOP: IIpeamerHast KomeKIus
«XUAMUD)

http://school-collection.edu.ru/collection/chemistry EcrecTBenHo-Hay4HbBIE
sKcnepuMeHThl: Xxumus. Kommekuus Poccuiickoro o0mieo0pa3oBaTeabHOTo
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anux6epoBoii



http://www alhimik.ru Bcepoccuiickast onummnuaza mKoJIbHUKOB MO0 XUMUHU
http://chem.rusolymp.ru Oprannueckasi XuMusi: JJIEKTPOHHBIN YUCOHUK IS
CpPEIHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIA YUEOHUK






