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IHOACHUTEJBbHAA 3AIINCKA

[IporpaMMa mo XUMHM Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs COCTABJIEHA Ha OCHOBE
TpeOOBaHUHN K pe3yJIbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTEIBHOW MPOTrpaMMbl OCHOBHOTO OOIIEro
obpaszoBanus, mnpexnctaBieHHbIx B OI'OC OOO, a Takxke Ha OCHOBe (enepanbHON paboueit
IpPOrpaMMbl BOCIIUTAHHUSI M C y4€TOM KOHIIETIMHU IPENojaBaHusl yuyeOHOro mpeamera «XUMHUsS» B
oOpasoBarenbHBIX opranu3anusax Poccutickoii denepammm.

ITporpamma o XuMuu AaéT MpeACTABICHHUE O LENX, O0IeH cTpaTerui o0yueHMsl, BOCIIMTaHUS
U DPa3BUTHUA OOYydaIOUIMXCS CpEeACTBAaMHM Y4eOHOro IpeIMeTa, YCTAHAaBJIMBAeT O0s3aTeIbHOE
IPEeIMETHOE COJepKaHKe, IPeyCMaTpUBaET paclpeieieHue ero 1o KiaccaM U CTPYKTYpHUpPOBaHUE IO
pa3genaM M TeMaM IPOrpaMMbl O XHMHH, OIpeNeNseT KOJIWYECTBEHHBbIE M KauyeCTBEHHBIC
XAPaKTEPUCTUKH COJEPKaHMsI, PEKOMEHAYEMYIO MOCIEI0BATENbHOCTh HU3Y4YEHUS XUMHUH C Y4ETOM
MEXIIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBs3€H, JIOTMKM Yy4eOHOro IpoLecca, BO3PACTHBIX
ocoOeHHOCTeH 00yJaromuxcs, OnpeaenseT BO3MOXKHOCTH IpeaMeTa sl peaau3aluyd TpeOoBaHUNA K
pe3yJbTaTaM OCBOEHHUS OCHOBHOWM 0Opa30BaTeNbHOW MPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs, a TaKke TpPeOOBaHUI K pe3yiapTaraM OOydeHHMs XMMUHU Ha YPOBHE LeJIed H3ydeHUs
IIpeMeTa U OCHOBHBIX BHJIOB y4eOHO-ITO3HABATENbHOMN AEATEIBHOCTH 00YYaroIIerocsi N0 OCBOECHUIO
y4eOHOTO CO/IepIKaHUsL.

3HaHUWE XMMHUHU CIY>KUT OCHOBOW JUI (OPMHUPOBAHUS MHUPOBO33PEHUS OOyUaroOIIErocsi, €ro
IPEJCTaBICHUA O MaTepHaIbHOM EIMHCTBE MHUpA, BAXKHYIO POJb UIPAlOT (popMupyemble XUMHEH
IPEJCTABICHUS O B3aWMOIIPEBPAIICHUAX JHEPIUUM M 00 3BOMIOLMHU BELIECTB B MPUPOAE, O IMyTIX
pereHust r100aNbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, YHEPTETHUECKOM,
MUIIEBOM U SKOJOTHUECKON O€30MaCHOCTH, POOIeM 3paBOOXPAHEHHUS.

N3ydyeHue xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl CaMOpPAa3BUTUS U (OPMHUPOBAHUS KYJIbTYpBI
JMYHOCTH, €€ 001ell 1 QyHKIIMOHATIEHOW TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUIEHUS M TBOPYECKHUX CIIOCOOHOCTEH OO0ydaromuxcs,
HaBBIKOB MX CaMOCTOATENbHON yueOHOH AeATeNbHOCTH, SKCIEPUMEHTAIBHBIX M UCCIEN0BATEIbCKUX
YMEHHUH, HEOOXOJUMBIX KaK B IOBCEHEBHOM KU3HU, TaK U B IPO(ECCHOHATILHON 1EATEIbHOCTH;

3HAaKOMHT CO CHEIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIa{bIBAET OCHOBBI LIEJIOCTHOTO B3TJIs/1a HA
€IMHCTBO MPHUPOJBI U YEJIOBEKA, SIBIISETCSI OTBETCTBEHHBIM 3TaloM B (POPMHUPOBAHUM €CTECTBEHHO--
Hay4YHOH I'PaMOTHOCTH 00y4aroIInXCs;

Croco0CTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYUYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B 9KOJIOTHYECKOE 00pa3oBaHKe 00yUYaIOMINXCSl.

JlaHHbIe HampaBieHUs B OOYYEHMHM XHMMHH O0ECleUMBaIOTCSA CHenU(UKONl copepikaHus
y4eOHOro mpeaMera, KOTOpBIM SIBISETCA IMEAArorddyeckd aJalTHPOBAaHHBIM OTpakeHHEM 0a30BOM
HAyKH XUMHH Ha ONIPEIECIEHHOM JTarle €€ pa3BUTHA.

Kypc xuMum Ha ypoBHE OCHOBHOIO OOIIEro OOpa30BaHUS OPHUEHTHPOBAH HAa OCBOCHHUE
00yYaroIMUMHUCS CHUCTEMBbl TEPBOHAYAIBHBIX TMOHATHHA XMMHH, OCHOB HEOPraHMYECKOW XHUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAUYMMBbIX IOHATHH OPraHNYeCKON XUMHH.

CtpykTypa copepkaHus IporpaMMbl 10 XMMUHU C(POPMHUPOBaHA HA OCHOBE CUCTEMHOTI'O MOAX0/1a
Kk e€¢ m3ydenuto. CojepkaHue CKJIAIbIBACTCS U3 CHUCTEMBbl MOHATUH O XUMHUYECKOM D3JIEMEHTE W
BEIIIECTBE M CUCTEMBI TIOHATHH 0 XUMUYECKOH peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OpraHU30BaHbI
[0 IPUHIUITY [OCIEA0BAaTEIbHOIO PA3BUTUS 3HAHMNH HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUCHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /[. 1. MeHneneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— Y4€HUs O CTPOCHUU aTOMa U XUMHUYECKOM CBA3H;



— IpeCTaBICHUH 00 AIIEKTPOIUTUICCKON AUCCOIUAIINH BEIIECTB B pAaCTBOPAX.

Teopernueckue 3HAHMS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH TOJYYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCA IOCIEIOBATEIBHO OT OJHOTO YPOBHSA K JIPYTOMY, BBIIIOJHSS
GyHKIIMU OOBSCHEHUS W TMPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXHOCTEH MPaKTUYECKOTO
MIPUMEHEHHUS U MOTYUYEHUs] U3y4YaeMbIX BEILIECTB.

OcBoeHHE MPOrpaMMBI TI0 XUMHH CIIOCOOCTBYET (DOPMHUPOBAHUIO TIPEICTABICHUS O XUMUYIECKOM
COCTaBJISIONICH HAyYHOW KapTHHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPOJIbl, IEHHOCTHOTO OTHOIIEHUS
K Hay4YHOMY 3HAaHHIO U METOJaM IMO3HaHuA B Hayke. M3yueHne XUMHH MPOUCXOIUT C IPUBIICUCHUEM
3HaHUH U3 paHee N3YUeHHBIX YUCOHBIX peaMeToB: « OKpyKatomuii Mupy», «buomorus. 5—7 kinaccel» u
«Du3uka. 7 Kiacey.

[Ipy u3yueHHH XMMHUHU TPOUCXOAMT (OPMHUPOBAHWE 3HAHUKH OCHOB XMMHUYECKOH HAyKH Kak
00JacTl COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOW NEATEIbHOCTH YelOBeKa M KaK OJHOTO U3
KOMITOHEHTOB MHUPOBOM KYJBTYpHL. 3ajaya yuyeOHOIro MpeAMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHUA — BaKHEHIHMX (PAKTOB, MOHSITHN, 3aKOHOB U TEOPETHUYECKHX IOJIOKEHUH,
JOCTYIHBIX 00O0OIICHUI MHPOBO33PEHUYECKOTO XapaKTepa, S3bIKa HAyKH, B MPUOOIICHIH K HAYyYHBIM
METOJIaM IO3HAHUS MPH U3YYEHHUU BEIIECTB U XUMUYECKUX peakluid, B GOPMUPOBAHUU U PA3BUTHH
MO3HABATENIbHBIX YMEHUI U X IPUMEHEHUH B y4eOHO-IT03HAaBATEIbHON U Y4eOHO-HCCIIE10BaTENbCKOM
JeSTeIbHOCTH, OCBOCHUH TIPABHII O€30MaCHOTO OOpAIeHHS C BEIIECTBAMH B TIOBCETHEBHOM KU3HHU.

[Ipy wu3ydYeHMM XUMUU Ha YypPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHWs BaXKHOE 3HAYCHHE
MpUOOpEITN TaKue e, KakK:

— (dopMUpOBaHHE HHTEUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K CamMo00pa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIHPHOMY MPUHATHIO PEIICHUI, CIIOCOOHON amanTHpOBaThCS K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKU3HU;

— HAmpaBJICHHOCTh OOYYECHHS Ha CHCTEMaTHYeCKOe TMPHUOOIICHHE OOyJalomuxcs K
CaMOCTOSITENIbHOM TO3HABATEIbHOM NEATEIbHOCTH, HAYyYHBIM METOJaM IMO3HaHUs, (HOPMHUPYIOIIUM
MOTHBAIIMIO ¥ PA3BUTHE CIOCOOHOCTEHN K XUMUU;

— o0ecrieueHue YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYy4YaromMMHUCS — OIBITa
pa3HoOOpa3HOW JeATEIbHOCTH, MO3HAHUS W CaMOINO3HAHMSI, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE ISl PA3JIMYHbIX BUJIOB JIEATEIbHOCTH;

— ¢opmupoBanue o0mIel HyHKIMOHATEHOW U €CTeCTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSICHATh U OIICHUBATH SIBIICHUS OKPY)KAIOIIETO MHUpPA, HWCIOJB3YsS 3HAHUS U OIIBIT,
MOJIy4YE€HHbIE TPU U3yYEHUH XUMHUHU, IPUMEHATH UX MPHU PEIIeHUH NMpoOsIeM B MOBCEAHEBHON KU3HU U
TPYJOBOM JEATEIbHOCTH;

— (dopmupoBaHHe y OO0YyYaIOUIMXCS TYMAHHCTUYECKUX OTHOIICHUU, MOHUMAHHS IIEHHOCTH
XUMHYECKUX 3HAHUU TSI BRIPAOOTKH IKOJOTHYECKH IIeTIECO00Pa3HOTO MOBEACHUS B OBITY H TPYIOBOM
JEeSITEIbHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPY’KaloLel MPUPOIHON Cpeibl;

— pa3BUTHE MOTHUBALIMU K OOyUEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIO U CaMOBOCIUTAHHUIO Ha
OCHOBE YCBOCHHS OOIIIEUYEIOBEYECKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOPY HpOoduiIs U
HAMpPaBIEHHOCTH JAIBHEUIIETO 00yUYeHUS.

OOmree 4McIO YacoB, OTBEACHHBIX JUIsI M3yYEHUS XMMHHU Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBanmusi, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezenio), B 9 kiacce — 68 4acoB
(2 yaca B HezeNIO).



COJEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBOHaYa/IbHbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuun. Posib XUMUUM B )KU3HU YEJNOBEKA. XUMHUS B CUCTEME HAayK. Terna U BeElecTBa.
®dusnueckue CBOKWCTBA BELIECTB. ArperaTHoe cocTosiHue BeulecTB. [loHsTHE 0 MeToAax MO3HAHUS B
xumun. Yucteie BemecTBa U cmecu. CrocoObl pa3eieHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocTeie n
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass popmyrna. BaleHTHOCTh aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCHUTENIbHASI MOJIEKYJIsipHasi Macca. MaccoBast
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemectBa. Monbs. MosnsipHas macca. B3auMocCBsA3p KOJIMYECTBA, MAacChl U 4HCIa
CTPYKTYPHBIX €IMHHUII BemiecTBa. Pacu€Tel o hopmynamM XUMUYECKUX COCTUHEHUH.

Du3nvyecKue U XUMHUECKUE SIBIICHUS. XUMUYECKasi peakius U €€ MPU3HaKU. 3aKOH COXPaHEHHUS
Macchl BellecTB. XuMu4eckue ypaBHeHHs. Kitaccupukanus XUMHUYECKMX peakuHuil (CoequHEeHMUs,
pasNoKeHUs, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumennt.

3HaKOMCTBO C XHMMHYECKOH TIOCYJOH, MpaBwiaMH paboThl B jabopaTopud U TNpHEMaMHU
oOpareHus ¢ J1abopaTopHbIM 000PYyI0OBAaHUEM, H3yUYCHHUE U ONUCaHNe (PU3NUECKUX CBOMCTB 00pa3IoB
HEOpPraHMYECKUX BEIecTB, HaOmofeHne (Gusnueckux (IJIaBJIeHHE BOCKA, TassHUE JbJa, PACTUPAHHE
caxapa B CTyINKe, KUMIEHHWE W KOHJCHCAIUS BOJbI) U XUMHUYECKHX (TOPEHHE CBEYH, MPOKAIMBAHUE
MEIHOW MPOBOJOKH, B3aMMOJICHCTBHE Mella C KHCIOTOH) SIBICHWH, HAOMIOJEHUE W ONMUCAHHE
MPU3HAKOB TIPOTEKAHUS XWMHYECKHUX peaknuii (pa3joKeHHe caxapa, B3auMOJICHCTBHE CEpHOMU
KHCJIOTHI C XJIOpHAOM Oapwusi, pasioxkenue rumpokcuaa meau (1) mpu HarpeBaHuu, B3auMOJACHCTBHE
xenesa ¢ pactBopom conu meau (l1), uzydenne cnocoboB paseneHusi CMECeil: ¢ TOMOIIbI0 MarHUTA,
GbuIbTpOBaHUE, BBIMAPUBAHUE, AUCTHIULIHS, XpoMarorpadus, MPOBEIEeHUE OUYMCTKH TOBAPEHHOU
CONM, HAOJNIIOJIEHWE M OIHCAaHUE pe3yJlbTaTOB MPOBENEHUS OIbITa, WIIIOCTPUPYIOMIETO 3aKOH
COXPAaHEHHUS MacChl, CO3/IaHUE MOJIEIe MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baskueiinue npeacTaBuTe I HEOPraHUYECKUX BeleCTB

Bo3nyx — cmecp razoB. CocrtaB Bo3ayxa. Kucimopox — a71€eMEHT M NpPOCTOE BEIIECTBO.
Haxoxnenue kucimopoma B mpupoje, (GU3MYECKHEe M XHMHUYECKHE CBOMCTBA (pEakiMM TOPCHUS).
Oxkcunpl. I[lpumenenue kuciopoma. CrocoObl TOMYyYEHHS KHCIOpoJa B JlabopaTopu |
npoMebIieHHOCTH. KpyroBopotr kucimopona B mpupoae. O30H — amioTpomHas MOIUDUKAIHS
KHUCJIOPO/JIa.

TennoBoit >(pdexkT XUMUYECKON peaKkIuu, TEPMOXUMHUYECKHE ypaBHEHHUS, DJK30- H
SHIOTEPMUUYECKHE PEAKIUU. TOIIMBO: yroib U METaH. 3arpsA3HEHNE BO3AyXa, YCUIIEHHE TapHUKOBOTO
addekTa, pa3pyIieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocToe BemecTBo. HaxoxkneHue Bogopoja B Mpupoje, GU3ndecKue u
XUMHYECKHUE CBOICTBA, IPUMEHEHHE, CIIOCOObI oayueHus. KucnoTs! u comu.

Mossipablii 00bEM ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHEHUSM.

@dusnueckue cBoWcTBA BOAbL. Boxa kak pactBopurenb. PactBopel. HacelmeHHble u
HEHACBIIIEHHbIE pacTBOPBL. PacTBOpUMOCTh BemiecTB B Boje. MaccoBasi J10Jisi BEUIECTBA B PACTBOPE.
Xumuyeckue cBoiicTBa BOJbl. OcHoBaHus. Poib pacTBOpOB B NPUPOJIE M B IKU3HU YEIOBEKA.
Kpyrosopot Bozibl B ipupoae. 3arpsa3HeHne NpupoaHbIX BoA. OXpaHa U OYUCTKA IPUPOAHBIX BOJ.

Knaccupukanuss Heopranmueckux coeamHeHuil. Oxcunel.  Knaccudukanms — oxcumos:
coseoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aMm(poTepHble) M HecoieoOpasytomue. Homenknarypa
okcu0B. usznueckrne U XUMHUYECKHE CBOMCTBA OKCUIOB. [lomyyeHne okcuaoB.



OcHoBanus. Knaccudukanus OCHOBaHWMN: TMIENOYM W HEPACTBOPUMBIE  OCHOBAHMSL.
Homenkmarypa ocHoBanuil. @Du3znueckue M XHUMHYECKHE CBOMCTBa OCHOBaHui. [lomydyeHue
OCHOBaHMM.

Kucnorel. Knaccuduxamus xucinor. Homenkmarypa kucinor. dusnmdeckue W XUMHYECKHE
cBorictBa KUcnoT. Psan akruBHoctu metauioB H. H. bekerosa. [lonydyenue Kucior.

Comu. Homenknarypa coneil. @u3nueckue 1 XUMUYecKue cBoicTsa cosel. [lonyuenue conei.

['eneTndeckast CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeNieHHe COAEpKaHMs KHCIOpoJa B BO3IyXe, MOJydeHHe, coOupaHue,
pacrmo3HaBaHHEe U W3Y4YCHHE CBOWCTB KHCIOpOJa, HAONIOJCHUE B3aUMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM W YCIIOBUS BO3HHKHOBEHHSI W TMPEKpalleHUs TOpeHHs (Toxapa), O03HAKOMIICHHE C
o0Opa3aMu OKCHUJIOB M ONHMCAHHE UX CBOICTB, MOJIy4eHUE, COOMpaHue, pacro3HaBaHUEe U U3yUEHUE
CBOHMCTB Bojiopoaa (ropeHue), B3ammojelcTBue Bomopojga ¢ okcugom wmemu () (BozmoxHO
WCIOJIb30BAaHNWE BHUJCOMATEPHANIOB), HaONIOJeHHe O0O0pa3loB BEHIECTB KOJIUYECTBOM | MOJb,
UCCIIeIOBaHNEe OCOOEHHOCTEH PAaCTBOPEHHSI BEIECTB C PAa3IMYHON PACTBOPHUMOCTBIO, TPUTOTOBICHHE
pacTBOpPOB € OMpPEACTIEHHON MAacCOBOWM J0JIEM pacTBOPEHHOTO BEIECTBA, B3aUMOIECHCTBUE BOIBI C
MeTaulaMu (HaTpUEM M KaJbIFieM) (BO3MOXXHO HCIIOJIb30BaHHME BHJICOMATEPHAIIOB), MCCICIOBAHUE
0o0pa3I0OB HEOPraHWYECKHX BEIIECTB PA3IUYHBIX KJIAcCOB, HAONIOJACHHE W3MEHEHUS OKpPacKu
MHIMKAaTOPOB B pacTBOpax KHUCIOT M IIeJouel, u3ydeHue B3zauMmonencTBusa okcuzpa meau (I1) c
pacTBOPOM CEpPHOM KHCJIOTHI, KHCJIOT C METaulaMHd, peakUuil HeUTpaau3aluu, OJIyYeHUe
HEPACTBOPUMBIX OCHOBAaHHW, BBITECHEHHME OJHOIO MeETajla JPYTMM M3 pacTBOpa COJIM, pEUICHUE
SKCIEPUMEHTAIBHBIX 3371a4 N0 TeMe «BaxkHEN e KI1acChl HEOPraHUYECKUX COCIUHEHUIN.

Ilepuoanyeckuit 3akon u Ilepmoamyeckas cucreMa xuMudeckux djiaemenros JI. H.
Menpeneesa. CrpoeHue aTomMoB. XMMHYeCKas CB#A3b. OKHCJIMTEIbHO-BOCCTAHOBHUTE/IbHbIC
peakuun

[lepBbie MOMBITKH KIacCU(DUKAIMA XUMHUYECKUX d3JEMEHTOB. [loHSITHE O Tpymmax CXOIHBIX
3J€MEHTOB (ILIEJIOYHBIE W UIEJIOYHO3EMEIbHbIE METAJLIbl, TaJlOre€Hbl, UHEPTHBIEC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBI.

[Tepuonuueckuii 3akoH. Ilepuoanyeckas cucrema xumudeckux snemeHToB [[. . Menneneena.
Koportkonepuoanast u mmuaHONIEproAHas Gpopmbl [leproaundeckoil CUCTEMBI XUMHUYECKUX DJIEMEHTOB
. W. Meunneneesa. Ilepuoast u rpymnmnbl. DU3MYECKHN CMBICH IOPSAIKOBOIO HOMEpa, HOMEpPOB
MIEPUO/IA U IPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX simep. M3oromnbl. DnekTpoHbl. CTpOoeHUE 3JIEKTPOHHBIX
oboouek aTomMoB TepBbIX 20 xumuueckux dnemeHToB [lepuoandeckoit cucremsr . . Menneneena.
XapakTepUCTUKa XMMHUYECKOTO 3JIEMEHTa II0 €ro mnosnoxkeHuro B Ilepmommueckoir cucreme [I. H.
Menneneesna.

3aKOHOMEPHOCTH H3MEHEHUs paJuyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAUIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB IO rpyIam U nmepuojam.

3nauenue [lepuoamueckoro 3akoHa u lleproanyeckoi CUCTEMbl XMMUYECKUX 3JIEMEHTOB JUIs
pa3BuTHs Hayku U ipakTuku. [[. 1. MennaeneeB — yu€HbIN U Tpa)KJaHVH.

Xumunyeckas cBsi3b. KoBasieHTHas (MOJSpHAs U HEMOJIAPHAs) CBsI3b. DIEKTPOOTPULIATEIBHOCTh
XUMUYECKUX AJIeMEHTOB. lOHHas CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIporecchl OKUCIEHHS U
BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4deHHE OOpa3IOB BEIIECTB METANIOB U HEMETAJIOB, B3aUMOJICUCTBUE TUAPOKCUIA IIMHKA C
pacTBOpaMH KHCIIOT U IIEJ0Yed, MPOBEAECHUE OMBITOB, MILTIOCTPUPYIOIIUX MPUMEPbI OKUCIUTEIHHO-
BOCCTAaHOBUTENbHBIX peakluil (ropeHue, peakliuy pa3ioKeHHsl, COeTUHEHUS).



Mesxcnpeomemnule ceasu

Peanuszanus MEXIpEeIMETHBIX CBSI3€H IPU M3YUYEHUU XUMUU B § KJIACCE OCYILECTBIISIETCS YEpPe3
UCTOJB30BaHNE KaK OOIIMX ECTeCTBCHHO-HAYYHBIX TMOHATHUH, TaK W TOHSTUH, SBISFOIIUXCS
CHCTEMHBIMH ISl OTZICIBHBIX MPEJIMETOB €CTECTBEHHO--HAyYHOTO ITUKIIA.

OOmue ecTecTBEHHO--HAy4YHbIC TOHATHSA: HAY4YHBIA (PaKT, THIOTE3a, TEOpHUs, 3aKOH, aHAIIU3,
CHHTC3, KJ'IaCCI/Iq)I/IKaI_[I/IH, NEpUOANIHOCTD, Ha6JIIO,Z[eHI/Ie, SKCHCPUMCHT, MOJACIMPOBAHUC, U3MCPCHUC,
MO/IEITb, SIBJICHUE.

®dwusmka: Marepus, aroM, OJJIEKTPOH, TMPOTOH, HEWTPOH, WOH, HYKIUA, HW30TOIHI,
PalMOaKTHBHOCTD, MOJICKYJIa, JIEKTPUUYCCKHIA 3apsill, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, a3, PU3NUECKUE BETMUNHBI, AMHUIIBI H3MEPEHUSI, KOCMOC, TUTAHETHI, 3BE3/161, COJHIIE.

buonorus: porocunres, neixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPATbI, TOPHBIC MOPOJBI, MOJIE3HBIE HCKOIAeMBbIE,
TOTLTUBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKI s

[Tepuonuueckuii 3akoH. Ilepuoanyeckas cucrema xumudeckux snemeHToB [[. . Menneneena.
CrpoeHue atoMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHYECKUX AJIIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kallusl, KalbIUS U MX COCJUHEHUHW B COOTBETCTBUU C IMIOJIOKEHUEM DJJIEMEHTOB B
[Tepuonuueckoit cuCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHne BellecTBa: BHAbI XWMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU U BUJIa XMMUYECKOM CBS3H.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEUIECTB. XUMUYECKUE CBOWCTBA BEIICCTB,
OTHOCAIIMXCSA K pa3Iu4yHbIM KJIacCaM HEOPraHMYECKUX COCAUHEHUM, TEeHEeTHYecKass CB3b
HEOPraHUYECKUX BEILECTB.

Knaccudpukanus XUMUYECKHX pPEaKIUi MO Ppa3IUYHBIM TpHU3HaKaM (MO YHCIy M COCTaBy
YYaCTBYIONINX B PEAKIUU BEMIECTB, MO TEIUIOBOMY 3(h(}EKTy, MO0 M3MEHEHHUIO CTENeHEH OKHCICHUS
XUMHUYECKHUX DJIEMEHTOB, TI0 00paTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U 3HIO0TEPMHYECKHE
peakuu, TepPMOXUMUYECKNE YPABHEHUSI.

[Tonatue o ckopocTH XuUMHUYecKoW peakuuu. [loHsTHe 00 OOpaTHMMBIX M HEOOPATUMBIX
XUMUYECKUX peaknusax. [IoHsITHEe O TOMOTeHHBIX U T€TepOTeHHBbIX peakiusax. [loHsTHe o Karamuse.
[lonsiTe 0 XxuMU4YeckoM paBHOBeCHMU. PAKTOPBI, BIUAIONIME HA CKOPOCTh XMMHMYECKOW peakuuu U
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKUCIUTENFHO-BOCCTAHOBUTEIIPHBIC ~ PEAKIUU,  OJCKTPOHHBIM  OamaHc  OKHUCIUTEIbHO-
BOCCTAHOBUTENbHON peakuuu. CoCTaBlIeHUE YpaBHEHUH  OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCTIOIb30BaHUEM METO/1a JIEKTPOHHOI 0 OajlaHca.

Teopust >JIEKTPONIUTUYECKON AUCCOUMALMU. DJNEKTPOJIUTHI W HEIIEKTPOJUTHL. KaTHOHBI,
aHUOHBL. MexaHu3M AMCCOLMAIIMM BEIIECTB C PAa3jIUYHBIMU BHUJIAaMU XUMHUYECKOH cBsizu. CTeneHb
nuccornuanui. CHUIbHBIE U c1a0ble SJICKTPOIHTEHIL.

Peakniun wonHOro OOMeEHa. YCIOBHS TNPOTEKaHMWs PEaKIWi HWOHHOTO OOMEHa, TOJHBIC H
COKpalllEHHbIE HMOHHBIE YypaBHEHUsI peakuuil. CBOMCTBa KHUCIOT, OCHOBAaHWM WM COJIEM B CBETE
MIPENICTABICHU 00 AIIEKTPOIUTHYECKON nucconuanuu. KauecTBeHHbIe peakiiuu Ha MoHbL. [loHsATHE 0
TUAPOIIN3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJIEISIMA KPUCTAIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJUIOB
U HemeTauioB (rpadura W anmmasza), CIOXKHBIX BEIIECTB (XJIOpHIA HATPHUs), HUCCICIOBAHHE
3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEaKIMH OT BO3JACUCTBUS PA3IMYHBIX ()aKTOPOB, UCCIICOBAHHE
3JEKTPONPOBOAHOCTA PACTBOPOB BEUIECTB, MpOLECCa AMCCOLUMALMM KHUCIOT, IIEJI0oYed U cojei



(BO3MOYKHO MCIIOJIB30BaHUE BHJIE0 MATEPUANIOB), IPOBEICHHUE ONBITOB, WILTIOCTPUPYIOLIUX ITPU3HAKU
MPOTEKAaHUs PeaKiuii HOHHOTO oOMeHa (0Opa3oBaHME OCaliKa, BBIJCIEHUE Ta3a, 00pa30BaHUE BOJbI),
OTBITOB, WJUTIOCTPUPYIOUINX MPUMEPhl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHUi (TropeHwue,
peakuuu paslioKEHUs, COCNAMHEHHs), paclO3HaBaHHE HEOPraHMYECKUX BELIECTB C IMOMOIIbIO
KaueCTBEHHBIX PEaKIUii Ha MOHBI, PEIICHNE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTassibl 4 X COeTUHEHUS

OOmias xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTEIEHU
okucneHus. CtpoeHne W (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XHWMHUYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEWCTBHE C MeETaUIaMHM, HEMETaJUlaMH, IIeI0YaMH).
Xnoposogopoa. ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJIyUeHUE, TpuMeHeHue. JleiicTBue xnopa
Y XJIOPOBOJIOPOJIa HA OPraHU3M 4eloBeKka. BaxkHelie XJI0puabl U UX HaX0XKICHHE B IPUPOJIE.

O6mrast  xapakrepuctuka dnemMeHTOB VIA-rpynmel. OCOOGHHOCTH CTPOEHHUS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U Gpru3nueckre CBONCTBA MPOCTHIX BEIIECTB — KMUCIOPOAa
U cepbl. AIIOTpOnHBIE MOAM(UKAIMK KUCIOpOJa U cepbl. XHMHYECKHE CBOICTBAa CEpBI.
CepoBoniopof, cTpoeHue, (pu3nuecKkue u XuMHUecKue cBoiicTBa. OKCHIBI Cepbl KaK MpPeACTaBUTENN
KHCIOTHBIX OKcHIoB. CepHasi KHCIIOTa, (U3NYECKHE U XHUMHUYECKHE CBOiicTBa (oOmme Kak
MpeICTaBUTENs Kilacca KHUCIOT M creuuduyeckue). XUMHUYECKHE PEaKIUH, Jiekallue B OCHOBE
MPOMBIIIJICHHOTO CIIOco0a MoyryueHus cepHoil Kucnotsl. [IpuMmenenue ceproit kucnotel. Conu cepHoOn
KHCJIOTHI, KAaUeCTBEHHAsl peakuus Ha cynbdar-noH. HaxoxaeHue cepbl U €€ COeMHEHUI B MPUPOJIE.
XUMUYECKOE 3arpsi3HEHUE OKpY)KaloIed Ccpelbl COCOUHEHUSMU Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/4yXa U BOJAOEMOB), CLIOCOOBI €r0 MPeJOTBPAIICHHUS.

OOmast  xapaktepucTuka dieMeHTOB VA-rpynmsl. OcoOEHHOCTH  CTPOCHHMS ~ aTOMOB,
XapaKTepHbIE CTENEHNU OKUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpoAe, (pusnuecKkue U XMMUYECKHE
cBoiictBa. KpyroBopor a3zora B mpupome. AMMHaK, ero (GU3MYECKHE W XUMHUYECKHE CBOICTBA,
nosiyueHue u npumeHeHue. Coau aMMOHHMS, UX (U3HMUECKHE U XUMUYECKUE CBOICTBa, MPUMEHEHUE.
KauecTBeHHass peakiusi Ha MOHBI aMMOHHS. A30THas KHCIOTa, €€ TOonydeHue, (U3HUYECKHUe H
XUMHYECKHE CBOHCTBa (0OmME KakK TPEACTaBUTENs Kiacca KHUCIOT | crenuduyueckue).
Hcnons3oBaHre HUTPATOB M COJIEH aMMOHHS B KaueCTBE MHUHEPAIbHBIX YI0OpeHUH. XUMHUUYECKOE
3arpsi3HEHUE OKPY KAIOUIe Cpelbl COETUHEHUSIMU a30Ta (KUCIOTHBIE NOXKAM, 3arps3HEHHE BO3IyXa,
nmouBbl ¥ BonoéMoB). Docdop, amnorponneie Mogudukanuu Gocdopa, PU3NIECKUE U XUMUIECCKHE
cBoiictBa. Okcun ¢ocdopa (V) u docopHas kuciaora, U3NUYECKUE M XUMHUYECKHUE CBOWCTBA,
nonyuyeHue. Mcnonb3oBanue ¢pocharoB B KauecTBE MUHEPAIBHBIX YI00pEHUH.

O6mast  xapaktepuctuka dnemMeHTOB |V A-rpynmel. OCOOGHHOCTH  CTPOEHHUS aTOMOB,
XapaKkTepHbIC CTEMEHU OKUCICHHS. YTIEpOJd, aUIOTPONMHBIE MOAU(PUKALNU, PACHPOCTPAHEHUE B
npupoje, pusnueckue M XUMHUYECKHE CBOHCTBa. AncopOuus. Kpyrosopor yriepoga B mpupoe.
Oxcuapl yriepona, Ux (U3MUecKre U XUMHUYECKHE CBOICTBa, AEMCTBHE Ha KUBbIE OPraHU3MBIL,
MOJIyYCHHE W TPUMEHEHHE. DKOJOTHYECKHEe MpoOIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoma (1V),
TUIOTE3a II100AIbHOTO MOTEIJICHUS KITUMaTa, MAPHUKOBBIN YPPEeKT. YTONbHAS KUCIOTA U e€ COMU, UX
¢du3nueckne W XUMHYECKHE CBOWCTBa, TONydYeHHWE W MpuMeHeHHe. KadecTBeHHas peakius Ha
KapOoHaT-uoHbI. Vcnonp30BaHne KapOOHATOB B OBITY, MEAMIIMHE, IMPOMBIIUIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[TepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSAX yriepojaa (MeTaH,
9TaH, OJTWJIEH, AaleTHJIeH, JTaHOJ, TJHWIEPHUH, YKCycHas Kuciota). [IpupomHble HCTOYHUKH
YTJIEBOJIOPOIOB (YToJib, IPUPOIHBIN Ta3, HEDTH), MPOAYKTH HX IepepaboTku (OEH3WH), UX POJb B
ObITY U TpOMBINIIEHHOCTH. [ToHsATHE 0 OMOTOrHYeCKH Ba)KHBIX BEIIECTBAX: )KUpax, Oeskax, yriieBoaax
— WM UX POJM B JKM3HH YelOBeKa. MaTepuanbHOE EIUHCTBO OPraHUYECKHMX W HEOPraHMYECKUX
COCIMHECHUM.



Kpemuuii, ero ¢usznueckue U XUMHUECKHUE CBOICTBA, MONy4YeHHe u npuMeHeHue. CoequHeHUs
KpemMHUs B mpupoze. OOuime npenacraBieHus o0 oxcuuae kpemHus (V) m xkpeMHUEBOW KucioTe.
CuitikaThl, UX UCTIOJIh30BaHHUE B OBITY, B IPOMBIIINICHHOCTH. BakHEHIIIMe CTpOUTENbHBIC MAaTEPUAITBI:
KepaMHKa, CTEKJIO, IIEMEHT, O€TOH, jkene300eToH. IIpobGiaembl 0€30MacHOrO HMCHOJb30BaHUS
CTPOUTETBHBIX MATEPUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumennt.

M3ydeHHue oO0pa3IOB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJISTHOM KHCJIOTHI, IPOBEIACHHUE
KAueCTBCHHBIX PEaKIMid Ha XJOPUA-UOHBI W HAONIOACHUE TPU3HAKOB HMX MPOTEKAHUs, OIIBITHI,
oTpaxkaromuye (U3NYECKUe W XHUMHYECKHE CBONCTBA TAJIOTCHOB M WX COCIWHEHHH (BO3MOYKHO
WCIOJIb30BAaHNWE BHJIEOMATEPHANIOB), O3HAKOMIIEHWE C oOpa3laMu XJIOpHUIOB (TaJOreHHIOB),
O3HAKOMJICHHE C oOpa3mamMu ceppl U €€ COeOUHEHUSMHU (BO3MOXHO  HCIIOJIb30BAaHUE
BHJICOMATEPHAIIOB), HaOJIFO[eHNE mporiecca oOyriMBaHus caxapa O TIEICTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KHCJIOTHI, M3y4YCHHE XHMHUYECKHX CBOWCTB pa30aBICHHOW CEpHOM
KHCIIOTHI, TIPOBEJACHHE KAUeCTBEHHOW peakuuu Ha Ccynbpar-uoH W HAONIOACHHE TMpU3HaKa &
NpOTeKaHMs, O3HAKOMJIEHHWE C (PU3MUYECKUMH CBOMCTBaMHU a3oTa, (ochopa M UX COSTUHEHUN
(BO3MOHO HCIIOJB30BAaHUE BHUICOMATEPUATIOB), OOpa3iiaMu a30THBIX M (OCHOPHBIX YIO0OpEHUH,
MoJTydeHue, coOOMpaHue, pacrio3HaBaHUe W M3YYEHUE CBOMCTB aMMHaKa, IMPOBEICHHE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHHS U (pochaT-HOH U W3ydeHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHILICHTPUPOBAHHOM A30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HMCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
M3y4YeHHE MOJIEIe KPUCTAUIMUECKUX pemeéTok anMmasa, rpadura, (QyiepeHa, O3HaAKOMIICHHE C
MPOIIECCOM  aZICOPOIIMM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM W yCTPOHCTBOM
MPOTHUBOTA3a, MONyYeHUe, COOMpaHHE, pacClo3HABAaHWE W W3yUYEHUE CBONCTB YIJIEKHCIIOTO Tas3a,
MPOBEJICHUE KAUECTBEHHBIX peakluid Ha KapOOHAT M CHJIMKAT-UOHBl M W3YYCHHE NPU3HAKOB HUX
NpPOTEKaHUs, O3HAKOMJICHME C MNPOAYKUHMEH  CUJIMKATHOM  MPOMBIIUICHHOCTH,  pEIIeHUe
SKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BakHeHme HeMeTauIbl U UX COSIUHECHUS».

MeTanjbl M UX COeTUHEHUS

OO0mast XxapakKTepUCTHKAa XMMHYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBAHWU WX TOJIOKEHUS B
[Tepuonuueckoit cucreMe xumuueckux 3remeHToB Jl. 1. MenneneeBa u crpoeHust atomoB. CTpoeHue
METAJUIOB. MeTayuinyeckas CBs3b U METaJUTMYECKask KPUCTAUIMYECKas PEIETKA. DIEKTPOXUMUYECKUI
psaa HanmpspKeHUH MeTauioB. DHU3MUECKHME W XUMHYECKHE CBOWCTBAa MeTayutoB. OOmume crnocoObl
MOJTy4eHUs: MeTaJuioB. [ToHATHE 0O KOPPO3UH METAIIJIOB, OCHOBHBIEC CIIOCOOBI 3alTUTHI UX OT KOPPO3UH.
CnuniaBsl (CTalb, YyTyH, TIOPATIOMUHUMN, OpOH3a) U MX IPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[Ilenounbie MeTamibl: mojioxkeHue B llepuoamyeckoil cuctemMe XuMUUYeCKux anemeHntoB [l. M.
MenpeneeBa, CTpOCHUE UX aTOMOB, HaXOXJAeHUE B npupoae. Ouznueckue 1 XMMHUYECKUE CBOKMCTBA
(Ha mpumepe Hatpusi U Kajusi). OKCUIIBI U TUAPOKCHUABI HATpus W Kaius. [IpuMeHeHue IenouHbIX
METAJUIOB U UX COEIUHEHUMN.

[IlenoyHO3eMeNbHBIE METAJIBI MarHuid M KajblMil: monoxkeHue B Ilepronnueckoi cucreme
xuMmuueckux dneMmeHToB J[. WM. MengeneeBa, CTpO€HHME HX aTrOMOB, HaXOXJIECHHE B MPHUPOJIE.
dusnyeckrue ¥ XUMUYCCKUE CBOMCTBA MarHus M Kaiblus. BakHelme coequHeHns Kaablus (OKCH/I,
THAPOKCHI, COJIN). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMunaMii: nonoxenue B llepmommueckoil cucreme xumudeckux osnementoB . U.
MenpeneeBa, CTpOEHHE aToOMa, HaxOXAcHUE B mnpupone. PU3NYECKHME U XUMHUYECKUE CBOWCTBA
amoMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHHHSL.

Kenezo: nonoxenue B llepuoanmyeckoin cucreme xumuueckux sinemeHToB J[. 1. Menpaeneena,
CTPOCHUE aTOMa, HaXOXkAeHUE B mpupoje. OPu3ndeckue U XMMUYECKHE CBOMCTBA kene3a. OKCUIIbI,
ruapokcuabl u comu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u Moy4eHUE.



Xumuueckuii IKcnepumenn.

O3HaKOMJICHHE ¢ oOpa3laMu METAUIOB M CIUIaBOB, UX (DH3UYECKUMH CBOWMCTBAMHU, U3YUCHHE
pPEe3yIBTATOB KOPPO3WH METALIOB (BO3MOYKHO HCITOJIb30BAaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH
B3aMMO/JICHCTBUS OKCHJIA KaNbIMs U HATPUS C BOJOH (BO3MOXKHO HMCIIOJIb30BAHUE BUECOMATEPHAIIOB),
WCCIIEIOBAaHNE CBOWMCTB JKECTKOW BOJBI, Mpollecca TOPEHUsS XKele3a B KHCIOpoAe (BO3MOXKHO
WCIOJIb30BaHNUE BHUICOMATEPHUATIOB), TPHU3HAKOB TPOTEKAHUS KAYECTBEHHBIX PEAKIUHd Ha HOHBI:
MarHusi, Kajablus, aTlFOMUHUS, [IHHKA, kerne3a (1) u sxenesa (1), menu (1), HaGnroaeHne u onucanue
MIPOLIECCOB OKpAUIMBaHUs IUIAMEHW MOHAMH HATpusi, Kajdus U KajbIHs (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPHAIIOB), HCCJIeI0BaHUE aM(OTEPHBIX CBOWCTB THJPOKCHIA ANIOMHUHHUS M TUAPOKCUAA
[IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 33]1a4 10 TeMe «BakHeHIne MeTauibl M KX COSTUHEHHUS.

XuMus M OKpyxkamoLias cpeaa

BemectBa n Marepuanbl B NOBCEIHEBHOM JKM3HM 4YeEJNIOBEKAa. be3omacHoe HCnojab30BaHUE
BELIECTB U XMMHYECKHUX peakiuii B ObITy. [lepBas moMoIib Npu XUMUYECKUX 05KOraxX M OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKamolield cpenbl (mpenenbHas IOMyCTUMAash KOHIICHTPAIUs
Bemiects, nanee — [1JIK). Ponb Xxumun B pemnieHnn 3K0JIOTUYECKUX TPOOIeM.

Xumuueckuii IKcnepumenm:

M3ydeHrne 00pasIoB MaTepruaoB (CTEKIIO, CIJIaBbl METAIIJIOB, MOJUMEPHBIC MAaTEPUAIBI).

Mescnpeomemmnwie ceasu

Peanm3arust MeXIpeIMETHBIX CBSI3€H MPU U3YYEHUU XUMUU B 9 KJIacce OCYIIECTBISETCS Yepes
UCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAyYHbIX TOHATUN, TaK W TOHATUH, SBIAIOIIUXCS
CUCTEMHBIMU JIJISl OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO 1IHUKIIA.

OOmue ecTecTBeHHO-HAYYHbIC TOHSTHS: HAYyYHBIM (PakT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KIacCH(UKAIUs, TEPUOANIHOCTD, HAOIIOICHNE, YKCIIEPUMEHT, MOJACITUPOBAaHNE, U3MEPEHHE,
MO/JIETIb, SIBICHUE, TAPHUKOBBIN 3(pPEKT, TEXHOTIOTUSI, MAaTEPHAIIBI.

®duzuka: Marepusi, aroM, DSJIEKTPOH, MPOTOH, HEWUTPOH, MOH, HYKIHJ, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJIA, DJEKTPUUCCKHUIA 3apsijl, MPOBOJIHUKH, MOTYIPOBOIHUKH, JUIIEKTPHUKH,
(OTOAIEMEHT, BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHHWE BEIIeCTBA, Tra3, pPacTBOP,
PacTBOPUMOCTb, KpUCTAIITMYECKasl peléTKa, CIuiaBbl, (PU3NUYECKUE BEJIUYMHBI, €IUHUIIBI U3MEpPEHUS,
KOCMHUYECKO€ MPOCTPAHCTBO, MJIaHEeThl, 3BE3/1b1, COJHIIE.

buonorusi: Qortocunres, apixanue, Ouocdepa, 5KoCHUCTEeMa, MHUHEpaIbHbIE YyI0OpeHUs,
MHUKPODJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEILHBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEPATbI, TOPHBIC MOPOJBI, MOJE3HBIE HCKOIAeMBbIE,
TOIUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JIuaHOCTHBIE Pe3yIbTaThl OCBOCHHUS MMPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHUs JOCTUTAIOTCS
B X0/¢ O0OydYeHHUsI XMMHUU B €IUHCTBE y4eOHOW M BOCHHUTATEIHHOW AESITEILHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU POCCUMCKHUMH COLIMOKYJIBTYPHBIMH W JIyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH,
NPUHATHIMU B OOILIECTBE MpaBWJIaMd KM HOPMaMu TIOBEJAEHUS U CIHOCOOCTBYIOT Mpolleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATH3AINH 00YyYarOIIUXC .

JIu4HOCTHBIC PE3yIBTAThl OTPAKAIOT TOTOBHOCTH O0YUAIOIINXCS PYKOBOACTBOBATHCS CHCTEMOM
MO3UTUBHBIX I[EHHOCTHBIX OPUEHTAIlMH U PACIIUPEHHUE ONBbITA NEATEIILHOCTH Ha €€ OCHOBE, B TOM
quCclie B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSIL:

[IEHHOCTHOTO OTHOIICHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAYYHOMY
HACJICIUIO, TIOHUMAaHUS 3HAUYEHUS XUMHUYECKOW HAayKd B IKH3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEpHOM HHOpMAIMEel O MNepeloBBIX AOCTIXKEHUSIX U OTKPBITHIX
MHUPOBOHM U OT€YECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE MHpa U
o01IecTBa;

2) rpakIaHCKOr0 BOCTIMTAHUSI:

MpEJICTaBICHUs] O COIMAIbHBIX HOpPMax M TpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUIH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOH,
y4e0HO-HUCCIIeIOBATEIbCKOM, TBOPUYECKOM W APYTMX BHJAX JAEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JAEATEIHbHOCTH TpPU BBHIMOJHEHWH YYE€OHBIX, MMO3HABATEIbHBIX 3aj1ad,
BBITIOJTHEHUN XMUMHYECKUX OSKCIIEPUMEHTOB, CO3/1aHUM Y4YEOHBIX TIPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO W B3aMMOIIOMOIIM B TMpolecce O3TOM Y4yeOHON JesTeNbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE TMOBEJCHUE M MOCTYNKHA CBOMX TOBAPHINEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHMS MOCIEACTBUM MOCTYIKOB;

3) IEeHHOCTH HAYYHOTI'O TIO3HAHUS:

MHPOBO33PEHUYECKUE MPEACTABICHUSI O BEUIECTBE U XMMHUYECKOH peakliu, COOTBETCTBYIOLINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH W COCTABJISIIONINE OCHOBY JUIsl TOHUMAHUS CYI[HOCTH
HAyYHOW KapTUHBI MHpA, TPEICTABICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIHI,
B3aUMOCBS3SX YEJIOBEKA C MPUPOTIHOM CPENOi, O POJIM XMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbBIE MOTHBBI, HalpaBlieHHbIE Ha TMOJIy4YeHHE HOBBIX 3HAHUI 10 XUMHUH,
HEeoOXoauMBbIe ISl  OOBSICHEHHsS HAOMIOJaeMbIX MPOIECCOB W  SBICHUH, TO03HABATEIHHOM,
WH()OPMALIMOHHOW W YUTATEIhCKOW KYIbTYphI, B TOM YHCIIE HaBBIKOB CAMOCTOSTEIHHOU pPabOTHI C
y4eOHBIMM TEKCTaMH, CIPAaBOYHOW JIUTEPATypol, JOCTYNHBIMH TEXHUYECKUMHU CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOy4YeHHMIO M TO03HAHHIO, JHOO0O03HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOW ¥ UCCIICIOBATEIbCKON IEATENIHHOCTH, K OCO3HAHHOMY BBHIOOpPY
HAIpPAaBJIEHHOCTU U YPOBHS 00yUYeHUS B JajbHEHIIEM;

4) popMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHUE I[EHHOCTH XKM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0pPOBBIO, YCTAHOBKH HA
3II0pOBBI 00pa3 KU3HU, OCO3HAHUE TIOCTECACTBUN U HETIPUSTUE BPEIHBIX MPHUBBIYEK (YIOTPEOICHUS
QIKOTOJISl, HAPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOJCHUS TpaBui O€30MacHOCTH TIpH
oOpallleHuu ¢ XUMUYECKIMH BEIIECTBAaMU B OBITY U peabHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

HMHTEPEC K MPAKTUIECKOMY U3YUYCHHUIO MPoQeccuii U TpyAa pa3aIuvHOrO poja, yBaKECHUE K TPYILY
U pe3ylibTaTaM TPYAOBOHl AESITETbHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHWM



M0 XUMHUH, OCO3HAHHBIN BHIOOP MHIMBHUIYyALHON TPACKTOPUHU MPOJOHKEHUS 00pa3oBaHUs C y4ETOM
JTUYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
yCHemHoil mnpodecCHOHAIbHOW JESTENBHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHIl, TOTOBHOCTb
a/JIanTHPOBaThes B MpodeccnoHanbHO cpee;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

AKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K MPUPOJE KaK HMCTOYHHKY >KH3HU Ha 3emIle,
OCHOBE €€ CyIIeCTBOBAHMs, MOHMMaHHE LIEHHOCTH 3J0pPOBOro U 0e30MacHOro obpasza >KW3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MUYECKOMY M NMCHUXHUYECKOMY 3/J0pPOBbIO, OCO3HAHUE
IIEHHOCTH COOJIFOICHHS TIpaBUJI OE€30MacHOTO TMOBEACHUS INMPU padoTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYAIUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUWS, MOJy4YaeMble MPH W3YYCHHHM XUMHUU, JUIS PEUICHUS 3anad,
CBSI3aHHBIX C OKPY’KaroUIeH MPUPOAHON CPEeNOid, JJIsl TMOBBIIICHHUS YPOBHS SKOJOTMYECKOU KYJIbTYpHI,
OCO3HaHHUA TJ00AIbHOIO XapaKTepa 3KOJIOTMYECKUX MPOOJeM U MyTell WX pelIeHHs MOCPEACTBOM
METOJ0B XMMHH, HSKOJIOTHYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJCTBOBATHCS UM B IO3HABATEIIHHOM,
KOMMYHHMKATUBHON U COLIMAJIbHOW IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTampeaMETHBIX pPE3YJIbTAaTOB BBINCISAIOT 3HAYUMBIE Ui (OPMHUPOBAHHUS
MHUPOBO33pEHUsSI OOIIEHAYYHbIC TOHATHS (3aKOH, TEOpHs, NPUHIMI, THIOTe3a, (akT, cucrema,
MPOLIECC, AKCIEPUMEHT M JApPYroe.), KOTOpble HCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX
npeaMeTax M MO3BOJISIIOT HAa OCHOBE 3HAHUM W3 3THUX MPEAMETOB (POpMHpPOBATh IMpPEICTaBICHHE O
[[EJIOCTHOM HAay4YHON KapTHHE MHpa, M YHUBEpCAbHbIC Yy4eOHble nelcTBUs (ITO3HABATENBHEIE,
KOMMYHHKATHUBHBIC, PETYJISTUBHBIC), KOTOpbIE 00€crednBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEeNbHOCTH.

ITo3HaBaTe/IbHBbIEC YHHMBEpPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jiornueckue 1eMCTBUA:

YMEHHUS UCIOIb30BATh MPUEMBI JJOTUYECKOTO MBIIUICHHS MPU OCBOCHUM 3HAHUMU: PacKphIBaTh
CMBIC XUMHUYECKUX TOHATUN (BBIIEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
OPYTMMU TIOHATHSMHU), UCIOJB30BaTh TMOHATHS Ui OOBSICHEHHUS OTHAEIbHBIX (DAaKTOB M SIBICHUIA,
BHIOMpATh OCHOBAHHSI W KPHUTEPUHU [UISI KIACCU(PUKANUUA XUMHUYECKUX BEHIECTB W XUMHUYECKUX
peaKiuii, yCTaHABIMBATh MPUIMHHO-CIICJICTBEHHBIC CBSI3U MEXKIY OOBEKTAMH HW3YUYCHHsI, CTPOHTH
JIOTUYECKUE pacCcykAeHUs (MHIYKTUBHbIC, AEIyKTUBHbIE, IO aHAJIOTHUU), [eNaTh BBIBOJABI U
3aKJIIOYEHUS;

YMEHUE TPUMEHITh B TMPOLECCe IMO3HAHMS TOHATUS (NIPEAMETHBIE M METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENIH, UCIHOIb3yeMble B XHMHH, MPEOOpPa3OBHIBATh IIHUPOKO
MpUMEHsIeMble B XHMHUM MOJENbHbIE MPEICTAaBICHUS — XUMHUYECKUH 3HAK (CHMBOJ JJIEMEHTA),
XxuMuueckas (Gopmyra U ypaBHEHHE XMMHUUYECKOM peakluy — MpU pelieHUH y4eOHO-T03HABaTENbHbBIX
3a/a4, ¢ y4€TOM 3THUX MOJIEIbHBIX MPEICTaBICHUN BBISBISATh U XapaKTEPU30BATH CYIIECTBEHHBIE
MPU3HAKHA U3YYaeMbIX OOBEKTOB — XMUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIU, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3M WU NPOTUBOPEUHs B H3y4YaeMbIX MpOLEccax u
SIBIICHUSIX.

ba3oBble ucciienoBare/bCKie AeHCTBUSA !

YMEHHUE UCI0JIb30BaTh MOCTaBICHHBIE BOIPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a TaKXKe B
KauecTBE OCHOBBI ISl (DOPMHpPOBAHHUS THIOTE3bl MO MPOBEPKE MPABUIBLHOCTU BBICKA3bIBAEMBIX
CYXJICHUH;

MpUOOpETEeHHEe OMbITa [0 IUIAHUPOBAHUIO, OpPraHW3allMd M MPOBEACHUIO YYCHHUECKUX
AKCIIEPUMEHTOB, YMEHHE HAOI0aTh 3a XOJOM MPOIECCa, CaMOCTOSITENILHO IMPOTHO3HUPOBATH €0



pe3yabTar, (opMynupoBaTh OOOOINEHUS W BBIBOABI IO pE3yJNbTaTaM IMPOBEIEHHOTO OIbITA,
MCCIIETIOBAHMS, COCTABIIATh OTYET O MPOJIEIaHHOMN paboTe.

Pabora ¢ undopmanmueii:

yMeHHE BbIOHMpaTh, aHAIM3UPOBATh U WHTEPIPETHPOBATH MH(GOPMALMIO Pa3IUYHBIX BUIOB U
dopM TmpencTaBieHHs, MOMy4YyaeMyl0 M3 pa3HBIX MCTOYHHKOB (HAy4HO-TIOMYJISIpHasl JHUTEparypa
XMMHYECKOTO COJEpXaHMs, CIPaBOYHBIE MMOCOOMs, pecypchl MHTepHeTa), KPUTHYECKH OLEHHBATH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

yMEHHE MPUMEHSATh pa3iMYHble METOJbl U 3alpochl MPHU MOUCKE U 0TOOpe MHpopManuu u
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JUIsl BBIOJIHEHUS Y4YEOHBIX W IO3HABATENbHBIX 3a7ad
OIpeNeIEHHOTO THMA, TNPUOOPETEHHE OIbITa B O0JIACTM HUCHOJB30BAHUS HMH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH, OBJIAJIEHUE KYJbTYpOll aKTUBHOIO MWCIIOJIB30BaHUS Pa3INYHbIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMpaTh ONTUMANIbHYIO (hOpMy IpeacTaBieHUs UHPOpPMALUU
U WUTIOCTPUPOBATH pellaeMble 3aJaud HECJIOKHBIMH CXEMaMH, Juarpammamu, ApyruMu (popmamu
rpaduKu 1 UX KOMOMHAITUSAMH;

YMEHHE WCIONb30BaTh M AaHATU3UPOBaTh B IIpolecce Y4YeOHOW M HCCIeN0oBaTeIbCKON
NEesTeIbHOCTH MH(GOPMAIUIO O BIMSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SICTBa M TpaHCIOPTa Ha
COCTOSTHUE OKPY>KaroIIeH MPUPOTHON CPEIbl.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHS 33J]aBaTh BOMPOCHI (B X0J€ auanora u (Win) JUCKYCCHH) IO CYIIECTBY OOCYXmTaeMoi
TeMbI, (POPMYIHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHITIOJHEHHSI IPEATIOKEHHOM 3a/1a4u;

YMEHHS TPEJCTAaBISATh MOJTY4YSHHbIE PE3YyJbTaThl MO3HABATEIBHON AESTEIbHOCTH B YCTHBIX U
MIMCBMEHHBIX TEKCTaX; AeJaTh IMPE3EHTALNIO PE3yIbTaTOB BBIIIOJHEHUS XMMHYECKOIO SKCIIEPUMEHTA
(;mabopaTopHOro omeiTa, Ja0OpaTOpHO pabOTHI MO HCCIEAOBAHUIO CBOICTB BEIIECTB, Y4eOHOTO
MIPOCKTA);

yMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM I103HaBaTElIbHOU U
MCCIIEI0BATENILCKON JEATENIHOCTU MPH PELICHUH BO3HUKAIONIIMX MPOOJIEM Ha OCHOBE y4éra OOLIMX
MHTEPECOB M COIJIACOBAHMSA NO3ULMH (00CYX aeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBD»,
KOOpJUHAIINSI COBMECTHBIX NEHCTBUH, OIpe/eleHre KPUTEPHUEB IO OLEHKE KayecTBa BBIITOJHEHHOM
paboTHI U APYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIbHO ONPENENATh LENU JAEATEIbHOCTH, IJIaHUPOBaTh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTh, BHIOUpATh Hambosee
¢ dexTuBHBIC CITOCOOBI pelieHusT y9eOHbIX W MO3HABATEIbHBIX 3a7a4, CAMOCTOSITEIIPHO COCTAaBIISAThH
UM KOPPEKTUPOBATh IPEIJIOKECHHBIA AJITOPUTM JACUCTBUN IPU BBIIOJHEHHUH 33JaHUNA C y4ETOM
MOJyYeHUs HOBBIX 3HAHUKH 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M pEAKUUAX, OLECHHUBATH
COOTBETCTBHE IMOJIyUEHHOTO pe3yJibTaTa 3asBJICHHOHN LM, YMEHHUE HCIONb30BaTh U aHAJIU3UPOBATH
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUU 3aaHHIi.

HNPEJIMETHBIE PE3YJIbTATHI

B cocraBe nmpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHUIO 00SA3aTENBHOTO  COAEpKaHMUS,
YCTAHOBJICHHOTO  JaHHOW  (emepasibHOW  paboueld  MPOrpaMMON,  BBIJIEISIOT:  OCBOCHHBIC
00y4aroIMMUCs Hay4Hble 3HAHHS, YMEHHUS M CIIOCOOBI JACWCTBUH, crienupuieckue Ui MpeIMeTHON
obmact «XUMUS», BHIBl JEATEIBHOCTH MO TIOJYYEHUIO HOBOI'O 3HAHHUS, €r0 WHTEpHpETalHH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JTUYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiy o6yuenus B 8 kiiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPAXkaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIIUXCA YMEHUI:

® PaCKpbIBaTh CMBICJI OCHOBHBIX XMMHUYECKHUX MOHATUI: aTOM, MOJIEKYJIa, XUMUYECKHUI JIEMEHT,
IIPOCTOE BELIECTBO, CJIOKHOE BEHIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs), BaJICHTHOCTD,



OTHOCHUTENIbHAS aTOMHAasi M MOJIGKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasl JOJii XHMMHYECKOTO OJJIEMEHTa B COCAMHEHHH, MOJSPHBIA OO0BEM, OKCHI, KHUCIIOTa,
OCHOBaHHUE, COJIb, JJEKTPOOTPHUIATENLHOCTh, CTENEHb OKHCIEHUS, XHUMHUYEcKas peakius,
KJacCUpUKALUg pEeaklUHid: peakUH COCIUHEHHS, PEaKIUH pa3lIOoXKEeHHs, pPEaKIUH 3aMelIeHHUs,
peakiuu oOMEHa, 3K30- M SHIOTEPMHUYECKHE PEaKIMH, TEeIioBoi 3(D(eKT peakuuu, SApo atoma,
ANIEKTPOHHBIA CIIOM aToma, aTOMHas OpOWTaNb, PaJAMyC aroMa, XMUMHYECKas CBs3b, MOJIApHAS H
HEMnoJIsIipHasi KOBaJIGHTHasl CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH, PAacTBOp, MaccoBas JOJI
BelecTBa (MPOIICHTHAs! KOHIIEHTPAIUsI) B PACTBOPE;

® WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSITHA W NMPUMEHSATH ATH MOHSATHUS
P OMUCAHUK BEILIECTB U UX MPEBPAICHHI;

® 1ICTIOJIb30BAaTh XUMHUYECKYI0 CHMBOJHMKY JJIsi COCTaBJICHHS (OPMYIN BEUIECTB M ypaBHEHUN
XUMHYECKUX PEAKIIU;

® OTIPEIENIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSIX, CTETICHb OKHCIICHUS
AJIEMEHTOB B OWHApHBIX COEAMHEHHSX, NPUHAAJIEKHOCTh BEIIECTB K OIpeneIEéHHOMY KIIaccy
coequHEeHU 1Mo (opmyrnaMm, BUJ XUMHUYECKOW CBS3U (KOBAJICHTHAS M WOHHAS) B HEOPraHUYECKUX
COCJIMHECHMUSIX;

epackpeiBaTh cMbicha [lepuomanueckoro 3akona JI. WM. MeHnneneeBa: IeMOHCTPUPOBATH
MOHMMAaHHUE TEePUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT WX IIOJIOKEHUS B
[lepuoanueckoi cucreMe, 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUeHUs, 3aKOHa ABOTaipo;

® OMIMCHIBATh M XapaKTepU30BaTh TaOmMuHyro (opmy lleproamueckoil cuCTEMbl XMMHUYECKUX
AJIEMEHTOB: Pa3IM4aTh MOHATHS «rJaBHas moarpynna (A-rpynma)» u «mobounas noarpymma (b-
rpynmna)», Maible U OOJNbIINE TEPUOMbI, COOTHOCUTh O0O3HAUEHUsS, KOTOPhIE MMEIOTCS B Ta0JIHIle
«Ileppuoguueckas cucrema xumudyeckux odnemeHtoB [J[. WM. MeHneneeBa» ¢ 4YUCIOBBIMHU
XapaKTepUCTHUKAMHU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsl sijpa, oOllee 4Hcio
AJIEKTPOHOB U paclpeAesieHUe UX MO0 ICKTPOHHBIM CIIOSIM);

e KJIACCU(UIIMPOBATH XUMHYECKHE JIEMEHTHI, HEOPTaHUYECKHIE BEIIECTBA, XHMHUECKHUE PEAKIIUU
(110 YMCITy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D PeKTy);

® XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMUYECKUE CBOWMCTBA BEUIECTB PA3IMYHBIX KJIACCOB,
MOATBEPK/Iasi OMHMCAHWE MPHUMEpPaMH MOJICKYJISPHBIX YPAaBHEHHA COOTBETCTBYIOIIMX XUMHYECKUX
peaKIunii;

® [[POTHO3UPOBATh CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT HX KadeCTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALLEHUI B pa3INYHbBIX YCIOBUSX;

® BEIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOT0 JIeMEHTa 1o (opMyJie COeTUHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, POBOAUTD
pacuéThl M0 YpaBHEHUIO XUMUYECKOM peaklnu;

® IPUMEHSAITH OCHOBHBIC OTIEPAIH MBICITUTEILHON NeSITEILHOCTH — aHAIIM3 U CUHTE3, CPaBHEHUE,
0000111eHe, ccTeMaTU3alllIo, Kiaccu(UKaIHio, BBISBIEHUE IPUYUHHO--CIIEICTBEHHBIX CBSA3EH — AJs
W3YYCHHsI CBOMCTB BEIIECTB M XMMHYECKHX PEaKIHi, €CTECTBEHHO-HAYYHBIE METOMBI TMO3HAHUS —
HaOItoIeHNe, U3MEPEHUE, MOJICIUPOBAHKE, YKCIIEPUMEHT (pealbHbI U MBICTICHHBIN ),

e cJIe10BaTh IIPaBHJIaM MOJIb30BAHUS XUMUYECKON MOCYI0M U TaOOpaTOpHBIM 000pyA0BaHUEM,
Tak)Ke MpaBwiiaM oOpallleHHs C BEUIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHSIMH IO BBIIOJIHEHHUIO
Ja00pPATOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEMIECTB (BOIOPOIa
U KHCIIOpOJa), NPUTOTOBIEHHUIO PAacTBOPOB C ONPEACIEHHOM MAacCcOBOM [0yed pacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATh M MPOBOAWTH XUMHUYECKUE IKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB
IEJI0YEH M KUCIIOT C MOMOIIbI0 HHIUKATOPOB (JJTakMyc, (heHOIPTaIeHH, METHIIOPAHX U IPYTHE).



K konIy o0OyueHus B 9 kjiacce nmpeIMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y 00YUAIOIIUXCA YMEHUI:

® PaCKpPBIBATh CMBICJI OCHOBHBIX XUMUYECKUX IMOHATUN: XUMUYECKUI JIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTHOH, aHMOH, IIPOCTOE BELIECTBO, CII0)KHOE BELIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHULATEIBLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl PEaKLMsl, XUMUYECKasi CBA3b, TEIUIOBOU
adpdext peaknuu, MOJIb, MOJSIpHBIH  O00BEM, pacTBOp, OIEKTPOIHTHI,  HEIJICKTPOJIUTHI,
AJIEKTPOIUTUYECKAs JUCCOIMALUS, PEaKI[M HOHHOTO 0OMEHa, KaTaau3aTrop, XMMHUYECKOe paBHOBECHE,
oOpaTumble U HEOOpAaTUMBIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIMH, OKUCIUTEID,
BOCCTQHOBUTEINIb, OKUCIIEHME M BOCCTAHOBJIEHUE, AJUIOTPONHs, aM(pOTEPHOCTb, XUMHUYECKas CBS3b
(KoBaJIeHTHAasi, MOHHAsA, META/NINYecKas), KpUCTAJUINYECKas peleTKa, KOppo3usl METaJIOB, CIUIAaBH,
CKOPOCTb XUMHUYECKON peaKkIuu, peAeabHo fomyctumas konuentpanus [1/IK Bemectsa;

® IJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSITHUH UM NPUMEHSATH ITH MOHATHS
IIPY OIIMCAHUM BELLIECTB U X IIPEBPALLCHMUI;

® ICTI0JIb30BAaTh XMMHUYECKYI0 CHUMBOJMKY MJISi COCTaBICHHS (OpPMYJ BEIIECTB M YpaBHEHUH
XUMHYECKUX PEAKIIU;

® ONIPENENIATh BaJCHTHOCTb U CTENEHb OKHUCIIEHUS XHMHUYECKUX 3JIEMEHTOB B COEIMHEHUSX
pPa3IMYHOIO COCTaBa, MPUHAMJIEKHOCTh BELIECTB K OINPEACIEHHOMY KJIAcCy COEAMHEHHUH 10
dbopmynaM, BHJI XUMHUYECKOM CBS3M (KOBaJEHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COEAMHEHUSX, 3apsA] HMOHA IO XMMHYECKOHl (opMyie, XapakTep cpeibl B BOJIHBIX pacTBOPax
HEOPraHUYECKUX COCAVMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKH KOHKPETHOI'O BELIECTBA;

e packpbiBaTh cMbIca llepuonnueckoro 3axkona JI. M. MenneneeBa U I€MOHCTPUPOBATH €TI0
MOHMMAaHHE: OIUCHIBaTh M XapakTepu3oBaTh Tabmuunyio ¢opmy Ileproguueckoil cucTembl
XMMHAYECKHX 3JIEMEHTOB: pa3inyaTh MOHATUS «riaBHas noArpynmna (A-rpynma)y U «1mobodHas
noarpynmna (b-rpynma)», Massie u O0NbIIHE MEPUOIbI, COOTHOCUTH 0003HAYCHUS, KOTOPHIE UMEIOTCS B
NEpUOJNYECKON Tabyuie, C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHMS aTOMOB XHUMHMUYECKHX
3JIEMEHTOB (COCTaB U 3apsij A1pa, 00IIee YUCIO AIIEKTPOHOB U pacIpe/leIeHue MX IO AJIEKTPOHHBIM
CII0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COCIMHEHHH B
Ipezeaax MaJbIX NEPUOJOB U INIABHBIX MMOATPYIII C Y4ETOM CTPOCHHSI HX aTOMOB;

e KJ1acCU(PUIUPOBATh XUMUUYECKHE 3JIEMEHTBI, HEOPraHMUECKHE BELIECTBA, XUMUYECKNE PEAKLIUU
(Mo yMcay M cocTaBy Y4YacTBYIOIIMX B PEAaKLMU BELIECTB, MO TEIUIOBOMY 3((EeKTy, M0 U3MEHEHUIO
CTEINEHEHN OKUCIIEHUS! XUMHUYECKUX HJIEMEHTOB);

® XapaKTepu30BaTh (ONMUCHIBATh) OOIIME U CreHU(pUIECKUe XUMHUECKUE CBOMCTBA MPOCTHIX U
CIIOXKHBIX BEILECTB, IOIATBEP)KJasi ONHCAHWE IPUMEpPaMH MOJEKYJSAPHBIX M HOHHBIX YpPaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIMII;

® COCTaBJISATh YPABHEHUS NIEKTPOJIUTUUECKON TUCCOLMALINN KUCIIOT, IIEJI0UEN U COJIEH, TTOIHbIE
U COKpalICHHBIE YpaBHEHHUsS pPEaKLUWid HMOHHOTO OOMEHAa, ypaBHEHMs pEakIUil, MOATBEPKIArOIINX
CYILECTBOBAHME FCHETHYECKOM CBSI3U MEX]y BEILIECTBAMU PA3JIMYHBIX KIACCOB;

® DaCKpbIBaTh  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBHUTENIBHBIX  pEaKUUH  IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOI0 OajlaHCa ITUX peaKLuii;

® [I[POTHO3UPOBAaTh CBOWCTBA BCILIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
IIPOTEKAHNS XMMUYECKHUX IPEBPAILCHNAN B PA3IMYHBIX YCIOBUSIX;

® BEIYHCIIAATh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYHO MacChl BEILECTB, MACCOBYIO JIOJIIO
XMUMHYECKOI'0 JIEMEHTA M0 (OpMyJIe COETUHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKON pPEaKIUU;

e cOOJIIOIaTh MIPaBUJIA TIOJIB30BAHUS XMMHUYECKON MOCYA0H 1 1abopaTOpHBIM 000pyI0OBaHUEM, A
TaKXke MpaBuja OOpalleHHs C BEHIECTBAMH B COOTBETCTBHHM C MHCTPYKIUSAMH IO BBITOJHEHHIO



71a00paTOPHBIX XUMHUECKUX OIBITOB MO MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO Ta3a);

®IPOBO/INTH PEAKIMH, TIOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMUA-, HOAMI-, KapOoHaT-, pocdar-, cunmkar-, cynbdar-,
THIPOKCH/-NOHBI, KATHOHBI aMMOHUSI M WOHBI M3YYEHHBIX METAJJIOB, NMPHCYTCTBYIOIINE B BOJTHBIX
pacTBOpax HEOPTaHWYECKHUX BEIIECTB;

® [IPUMEHATH OCHOBHBIE ONEPALIUU MBICIIUTEILHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHUE,
000011eHnEe, CHCTEMATU3AINIO, BBIBICHUE IPHYMHHO-CIICICTBEHHBIX CBA3EH — ISl H3Y4YEHHs CBOWCTB
BEIIECTB M XHMMHUYECKHX pEaKIUil, €CTeCTBCHHO-HAyYHble METOJbl IMO3HaHHUA — HaOIIo/eHHe,
M3MEpEeHue, MOJICTTUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC

KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHBbIe (LM pOoBbIE)
Kontposabubie IIpakTuyeckue
n/n | MporpamMmbl Bcero o0pa3oBaTebHbIE PECYpPChI
padoThI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS
XuMus — BaxxHasi 00J1acTh
1.1 €CTECTBO3HAHMSI U MTPAKTHUECKON 5) 2 bubmmorexa [TOK
' P https://m.edsoo.ru/7f41837c
ACATCIIbHOCTH YCIIOBEKaA
bu6mmorexa [IOK
1.2 B 15 1
CIECTEA M XHMITICCKHE Peariit https://m.edso00.ru/7f41837c
Hroro no pazneny 20
Pa3nes 2. BaskHelilne npeacTaBuTe/ Il HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilousitue 06 6 bubmmoreka [JOK
' OKCHIaX https://m.edso00.ru/7f41837c
Bbu6nmuoreka [JOK
2.2 B I 8 1
OHOPOA-LIOHATHE O KHETOTaxX # COTAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [Tonsarue 06 5 1 1 bubmmoreka [IOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 1 1 1 bubanorexa [HOK
' COETMHEHHI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumuyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT

3.1

Ilepuoauueckuii 3aKOH U

7

bu6mmoreka [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

HepI/IOI[I/I‘IeCKaSI CUucreMa XuMHNUYCCKHUX
snemeHToB JI. Y. Menaene-eBa.
Ctpoenue aToma

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

3.9 Xumuueckas cBsizb. OKHCIUTEIBLHO- 8 bubmuorexa [JOK
BOCCTAHOBUTEIIbHBIE PEAKLIMHI https://m.edsoo.ru/7f41837c
Hroro mio pasaery 15 fgfﬁﬁfﬁggﬁfmssn
PeszepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIe
Ne /i P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUMHYeCKHE peaKIUun
11 [ToBTOpenue u yrirybneHue 3HaHUH 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeyioB Kypca 8§ Kiacca https://m.edso0o.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [HOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMALIM. 8 1 1 bubmmoreka [JOK
' XUMUYECKUE PEaKIMU B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazgeny 17
Pa3gen 2. HeMeTaJJIBI M UX CO€IHUHEHUS
51 OO01mast xapaKTeprucTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHEL L-€p https://m.edsoo.ru/7f41a636
COCANHCHUA
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa LHOK
' PyTaL ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mast XapaKTepruCcTUKa XUMUIECKUX
2.4 anemeHToB |VA-rpynnel. Yraepon u 8 1 2 bubmmorexa LIOK
' . py ’ poa https://m.edso0o.ru/7f41a636
KPEMHUH U UX COECAMHEHUS
HWroro no pazneny 25



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

Pa3gen 3. MeTaJJIbI M X COCIUHEHU A

N bu6mmoreka [IOK
3.1 Obmue cBoHCTBa METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Bakneiimme MeTaIbl ¥ UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Paznen 4. Xumus U oOKpyKammas cpeaa
4.1 BeimiecTBa 1 MaTepHaibl B )KU3HU YEIOBEKA 3 bubmorexa LOK
' Hl p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Tema ypoka KouaunyecTBo JIeKTPOHHBbIE HU(PPOBHIE
n/n 4acoB oOpa3oBaTe/ibHbIE pecypchl
1 [Ipeamet xumun. Pois XUMUU B KU3HA 1 bu6nuoreka [IOK
yesnoBeKka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
5 [TonsTe 0 MeTOAaX MO3HAHUS B 1 bubmoreka [IOK
XAMUH https://m.edsoo.ru/ff0d227e
IIpakTnueckas padora Ne 1
«IIpaBuna paboTsl B 1abopaTopuu U Bu6muotexa [JOK
3 . 1
npuEMBI 00paIeHus ¢ J1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucteie BemecTBa U cMecH. CriocoObl 1 bubmuoteka [JOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTnyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [IOK
s . PHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBapEHHOHN COJIN)»
bu6mmoreka [IOK
0 ATOMEL H MOIICKY IEI ! https://m.edsoo.ru/ff0d2a6c
7 XuMHUYECKHe 3JICMEHTBI. 3HAKU 1 bubnuoteka [JOK
(CUMBOJIBI) XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIEC BEIIECTBA 1 bubmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa [IOK
YVIPHOC Y https://m.eds00.ru/ff0d2d50
3aK0H OCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumudeckast popmysa. BameHTHOCTB 1 bubmorexa [IOK
pMyZIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
OtHOcHTENbHAsA aTOMHAs Macca. bubmoreka [{OK
11 1
OTHOcHTENbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO 1 bubnuoreka [JOK
DJIEMEHTA B COCAUHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuaectBo BemiecTBa. Mok, 1 bubnuoreka [JOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 Du3nYecKue U XUMUYECKUE SBICHUS. 1 bubmuoreka [{OK
XuMuUecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycinoBUs IPOTEKaHUS 1 bu6nuorexa LIOK
XUMHYECKHUX PEeaK Ui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MaCcChl BEIIECTB. 1 bu6nuoreka [IOK

XUMUYECKUE YpaBHEHUS

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

Brraucnenus KOJIMYECCTBA, MACChI

17 BEIIIECTBA [0 YPABHCHUSAM XUMHYCCKHX bubmorexa HOK
Hl 5 yp https://m.edsoo.ru/ff0d5708
peakui
KJ'IaCCI/I(bI/IKaI_[I/IH XUMHUYCCKUX peaKHI/Iﬁ
18 (coenMHEHHMS, Pa3JIOKCHUS bubmorexa HOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneAUuCcT. OO00IICHHE 1 bubmorexa [IOK
t AT Hvl https://m.edsoo.ru/ff0d40c4
cucreMatTu3ianus 3HaHUun
20 Kontponbnas padota Nel o teme bu6nuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3ngyx — cmech razos. Cocras
21 Bo3ayxa. Kuciaopom — sneMeHT u bubmorexa HOK
AY%d. oA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3znyecKrue U XUMHUYECKHUE CBOMCTBA
22 KUCIopoja (peakimu OKUCICHUS bubmorexa HOK
poAia (peatt ’ https://m.edso00.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoO0BbI MoTy9YeHHsI KUCIIOPO/Ia B
23 71a00PaTOPHUH U IPOMBIIIICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopona
TennoBoii 3pPeKT XuMUIECKOi
24 peaKIuu, OHSITHE O bu6nuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
DHIOTEPMUUYECKUX PEAKIIUIX
TormmuBo (He()Th, Yrojib ¥ METaH).
25 3ar HSHGI-EI/qu];OS yxa CITOCOOBI iro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
IIpakTnuyeckas padora Ne 3 o Teme
26 «ITonydenne u cobupanue Kuciopoaa bubmorexa HOK
y N P pOa, https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY
97 Boxopon — snemenT u mpoctoe bu6morexa IIOK
BelecTBo. Haxoxnenue B npupojae https://m.edsoo.ru/ff0d4dd0
28 duznyueckne 1 XUMHYECKHIE CBOMCTBA bubnuoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IT
OHFTHE O KHEOTax 1 colbix https://m.eds00.ru/ffod50d2
30 Crioco0sI ToTy4YeHust BOAOPO/Ia B bubmoreka [{OK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTnueckas padora Ne 4 o Teme
bubmunoreka LIOK
31 «ITonyuyenue u cobupanue BOAOPO/Ia,

M3y4YE€HHUE €r0 CBONCTBY

https://m.edsoo.ru/ff0d4f42
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmunoreka LIOK

32
ABorazapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHYECTBA
33 BEII[ECTBA ra3a [0 €ro U3BECTHOM bubmorexa OK
t . Y https://m.edsoo.ru/ff0d55a0
KOJIMYCCTBY BCUICCTBA UJIN OG’bGMy
Brraucnenus 00bEMOB ra3oB 1Mo
34 ABHCHMIO PEAaKIIMH Ha OCHOBE 3aKOHA bubmorexa [TOK
yp . peakd . https://m.edsoo.ru/ff0d5708
O6’beMHBIX OTHOLICHUHU Ira30B
35 DuU3NYECKUEe U XUMUYECKHE CBOMCTBA bubmuoreka [{OK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE
37 n HI;HaCBIpeHHBIIG) ACTBOPbI B BH6HHOTeKa HOK
= PacTBOpEL https://m.eds00.ru/ffod5h40
MaccoBast 10Jis BEIIECTBA B paCTBOPE
IIpakTnueckasi padora Ne 5 no reme
38 «IIpuroToBieHne pacTBOPOB C bu6nuoreka [IOK
onpeaecsaéHHON MacCOBOM 10JIeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»
39 KonTponbhas padorta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaccupUKaIms, bub6munoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorera LHOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS, bubmoreka [{OK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [lonyuyeHne u XuMHUYECKHE CBONWCTBA Bu6muotexa [JOK
OCHOBAaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TomyuyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéBII) HIE)JI q)eHI/I;I XHMI/IquKHe bubmorexa [JOK
N M ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[MpakTuyeckasi padora Ne 6.
47 Pemienne skcnepruMeHTaIbHBIX 33124 bubnmoreka [JOK

o TeMe «OCHOBHBIE KJIaCChI
HEOPTaHWYECKUX COCTMHCHUI

https://m.edsoo.ru/00ad9b7c
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48 I'eneTnyeckas cBsI3b MEXKIy Kilaccamu bubmmoreka [JOK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U cucTeMaTr3aIus bubnuoteka [JOK
3HAHUMN https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUIECKUX bubmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COCINHCHUUN
[TepBbie MOMBITKH KIacCHUPUKAITII
51 XUMHYECKHX dIeMeHTOB. [loHsiTre 0 bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOTHBIX AJIEMEHTOB
[lepronnueckuii 3aK0H U
bubmunoreka LIOK
52 [Iepronnueckas cucTeMa XUMUYECKHUX
https://m.edsoo.ru/00ada52c
snemenToB 1. Y. MenaeneeBa
53 He NOJbI, I'PVIIIIEIL, 110 TIITBI EI/IG.HI/IOTGKa HOK
PHOZRL TPY » OATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnmoreka [JOK
saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
55 aToOMOB 3J1eMeHTOB Ilepnoanyeckon bubmmorexa [OK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0KCHHUIO B bubnuoteka [JOK
[Tepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproanyeckoro 3akoHa
57 TSl pa3BUTHS HAyKH 1 ipakTuku. . W. bubmmoreka [JOK
MenpeneeB — y4€HbIN, MTEIAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DNEKTPOOTPULIATEIBHOCTh ATOMOB Bu6muotexa [JOK
58
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka LIOK
59 Honnas xuMuueckas cBsI3b
https://m.edsoo.ru/00adac34
60 KoBanentnas nossipHas XuMudeckas bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanieHTHast HETOsIpHAS XUMHUYECKast bu6nuoreka [IOK
CBS3b https://m.edsoo.ru/00adaabh9
bu6mmoreka [IOK
62 CrerneHb OKUCIEHUS
https://m.edsoo.ru/00adae28
63 OKuCIUTENBHO-BOCCTAHOBUTENILHBIC bu6morexa LIOK
peakuun https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTCIIH bubmunoreka LIOK
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https://m.edsoo0.ru/00adb076

KonTtponsHas padora Ne4 o reme

bubmunoreka LIOK

65 «Ctpoenne atoMa. XuMHUUIECKast https://m.eds00.ru/00adbAag6
CBSI3b)

66 PesepBublit ypok. O6001menue u Bu6muotexa [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c

67 PeszeprubIil ypok. O6001IeHNE 1 bu6nuoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2

68 PesepBHslit ypok. O60011eH1Ee 1 bubmmoreka [JOK

cUCTeMaTu3alus 3HaHU!

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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9 KVIACC

Ne Tema ypoka KosanuyectBo DJIeKTPOHHBbIE HU(PPOBHIE
n/n 4acoB oOpa3oBaTe/ibHbIE pecypchl
[lepuoauueckuii 3aK0OH.
1 [Teproanueckast cuicTeMa XUMHYECKHAX 1 bubmorexa I[JOK
P https://m.edsoo.ru/00adb59e
anemenToB J[. 1. Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XUMHYECKHX AJICMEHTOB 1 bubmorexa HOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Knaccudukanust 1 HOMEHKJIAaTypa 1 bubmmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XuMHU4uecKoM CBS3U U TUITBI 1 bubnuoteka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpeHue u yrioyoieHrue 3HaHUI 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay

6 Knaccudukamnuss XMMHUYEeCKHX PEeaKIIHid 1 bubmunoreka LIOK
10 Pa3jIMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcbQ
IIoHsATHE O CKOPOCTH XUMUYECKON

7 eakquu. IIoHATHE O TOMOI€HHBIX U 1 bubmmorexa T[TOK
p ) https://m.edsoo.ru/00adbe9a
TeTePOTEeHHBIX PEaAKIIUSIX
[ToHsiTHE O XUMHYECKOM PAaBHOBECHH.

8 @DakTOpHl, BAUSAIOLUINE HA CKOPOCTh 1 bu6nuorexa [IOK
XUMHYECKOW PEAKLUHU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHUS

9 OKHCITUTEIIEHO-BOCCTAHOBUTEIIHHBIC 1 bubnuoreka [JOK
peakuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUIECKOU

10 ncconuanui. CUIbHEBIE U ci1a0ble 1 bubmorexa HOK
A HHAtH. https://m.edso0.ru/00adcd68
AJICKTPOJIUTHI

bubmunoreka LIOK
11 Honnnie ypaBHEHHS peaKIAil 1
yp peakt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMI B CBETE IIPEJCTABICHUN 00 1 bubmorexa [JOK
. pedl https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON JTUCCOIHAITIT
XUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIPEACTABIIEHNUI 00 DIIEKTPOIIUTUYECKON 1 bubmmorexa TOK
p p https://m.edsoo.ru/00add8b2
JMCCOIMaIlnN
. bubmuoreka IIOK
14 [TonsTue o runponuse comneit 1 1

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

15 O06o00mIcHNEe U CHCTEMAaTH3alHs 3HAHUH
- . https://m.edsoo.ru/00addd12
16 IIpakTuyeckast padora Ne 1. bubmmoreka [JOK
«PellleHre 3KCIEePUMEHTAIIBHBIX 3a7aW» https://m.edsoo.ru/00addbfa
KonTtponsHas padora Ne2 o treme
17 «DNEeKTPOIUTHIECKAS TUCCOITHAITHS bubmorexa HOK
P A HHAH. https://m.edsoo.ru/00addec0
XHUMHYECKUE PEAKIIUN B PACTBOPAX)
OO01mast xapakTeprCcTUKA TaJIOTCHOB.
18 XuMHYECKUE CBOMCTBA HA IPUMEPE bubmorexa I[JOK
pHMEp https://m.edsoo.ru/00addfe2
XJIopa
XnopoBogopoa. ComnsiHast KHCIIOTA,
19 XHMHYECKHE CBOMCTBA, MOJIyUCHUE bubmorexa [JOK
> Oy ’ https://m.edsoo.ru/00ade104
HPUMEHEHHE
IIpakTnueckasi padora Ne 2 no reme
20 «ITonydeHne COITHOM KUCITOTHI bubmorexa HOK
y . . ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTBY»
Brluucnenus 1o ypaBHEHUIM
21 XUMHUYECKUX PEAKIINil, €CIIN OIUH U3 BI/IGHHOTGKa HOK
PEarIHi, A https://m.edso0.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mast xapaKTepuCcTHKA dJIEMEHTOB bu6nuoreka [IOK
VIA-rpymniibl https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOAU(MUKAIIUN CEPHI.
23 Haxo>1<p E€HHE CePBI I/Iq)eé coe, I/IHGII){I/Iﬁ B bubmorexa [JOK
8 P fl https://m.edsoo.ru/00ade64a
npupoe. XMMHUYECKHE CBOMCTBA CephI
CepoBoaopon, cTpoeHue, puznyeckue bubnmoreka [JOK
24 .
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTAa,
25 ¢u3nUecKrue 1 XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
HNPUMEHEHHUE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBINIICHHOTO CII0c00a
26 MIOJIyYEHUs] CEPHOM KUCIIOTHI. Bu6muotexa [JOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
97 Brruncnenune MaccoBoit 01U BBIXOJIa bubnuoteka [JOK
IIPOYKTA peaKkuu https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepucTHKa 3JIEMEHTOB
28 V A-rpynmsl. A30T, paclipOCTpaHEHHE B bu6nuoreka [IOK

npupoze, GU3nIecKue 1 XUMUYECKHe
CBOMCTBA

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



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

AmMHaK, ero pu3nvecKue u

29 XUMUYECKHE CBOWCTBA, MOJTyYEHUE U bubmorexa [JOK
> oY https://m.eds00.ru/00adf004
pUMEHEHUE
IIpakTnueckas padora Ne 3 no Teme
30 «ITonyuenne aMmMuaka, U3y4eHue ero bubmorexa HOK
. Y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCioTa, €€ hru3ndecKue u bu6nuoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHSI B KQUe€CTBE MUHEPATbHBIX

32 oOpeHuni. XUMHUYECKOE 3arpsi3HECHUE bubmorexa [IOK
YROOP . P https://m.eds00.ru/00adf518
OKPYXKaIOIIEH CPeAbl COEAUHEHUAMUA
azoTa
®docdop. Oxcua pochopa (V) u

33 (bocg)o pHasi ann(fTa (b(bprl)sn(qezmne u bubmorexa [JOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYeHHE
Hcnonb3oBanue hocdaToB B KauecTBe
MUHEPATBHBIX YI0OPEHHIA. bubmmoreka [JOK

34 .
3arpsi3HeHUE MPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
VYriepon, pacpocTpaHeHHE B PUPOJIE, bubmmoreka [JOK

35 .
¢u3nUecKrue 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupel yraepoaa, ux Gu3ndeckue u

36 XHMHYECKHE CBONCTBA. DKOJIOTHYECKHUE bubmuoreka [JOK
POOJIEMBI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

but6mmoreka [IOK
37 YronpHas KUCIOTa U €€ COTu
https://m.edsoo.ru/00ae006¢c
IIpakTnuyeckas padora Ne 4 o Teme
"IlosrydyeHune yrieKucioro rasa. bu6nuorexa [IOK

38
KauectBenHnast peaxiiysi Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHbIe MOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KAK O bubmmorexa [TOK
P https://m.edsoo.ru/00ae054e
COECIMHEHUAX yriiepoaa
40 Kpemuuii u ero coetuHeHus bubmorexa [TOK
P A https://m.edso0.ru/00ae080a
IIpakTnyeckas padora Ne 5. Pemenue
41 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6nuoreka [IOK

«BaxHenme HeMeTaIbl U UX
COEIUHEHUS

https://m.edso0.ru/00ae0bf2



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

KonTtponsHas padora Ne3 o reme

42 «BakHelne HeMeTauIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCIUHCHUSDY
OO01mast xapakTeprucTUKa XUMUIECKUX
3JIEMCHTOB — MCTaJIJIOB.

43 Merannndeckas CBSI3b U bubmunoreka LIOK
METAJJINYECKask KpUCTaTMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAaJIJIOB
XHUMHUYECKHE CBOICTBA METAJIIOB.

44 DNEKTPOXUMHUYECKHUN psijl HANIPSKEHUN bubmmorexa LIOK

https://m.edsoo.ru/00ae1156
METAaJIJIOB
OO6u1re cnocoObl MOTYyYSHHsI METAJLIOB.

45 CmuiaBbl. Beruncienus no ypaBHEHUSM bubmmoreka [JOK
XUMHUYECKHUX PEaKLU, €CIIU OOUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJIEPIKUT MPUMECH

46 [TonsTHE O KOPPO3UH METAIIIOB bubmmorexa LIOK

https://m.edsoo0.ru/00ae1278
Bbubmunoreka LIOK

41 [{enorrpte MeTaet https://m.edsoo.ru/00ae14b2

48 OKcuabl U THAPOKCUJIBI HATPUS U bubmmoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2

49 [[{emouHO3eMENbHBIC METAIIITBI — bu6nuoreka [IOK
KaJIbIIUA U MarHui https://m.edsoo.ru/00ael15e8

50 Baxueiimne coenuHEHNS KaJIbIIU bubmmorexa LOK

https://m.edso0.ru/00ae15e8

51 O00011eHNe U cUCTEMATU3ALMs 3HAHUN

59 JKEcTKOCTh BOABI U CIIOCOOKI €& bubmunoreka LIOK
YCTpaHECHUS https://m.edso0.ru/00ae1886
IIpakTnueckas padora Ne 6 no reme

53 "XEcTKOoCTh BOABLI M METOBI €8 bubmmorexa [TOK

" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
N bu6mmoreka [IOK

>4 AmOMHHHH https://m.edsoo.ru/00aelc64

55 AmMdoTepHbIe CBOICTBA OKCHUIA U bu6nuoreka [IOK
THAPOKCHA https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK

o0 Keneso https://m.edso0.ru/00ae1d86

57 OKcubl, THAPOKCUIBI M COJIU KeTe3a bubmunoreka LIOK
(I u xeme3a (111) https://m.edso0.ru/00ae35e6

58 O06o0mIeHre U cucTeMaTr3als 3HaHHHA
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IIpakTnueckas padora Ne 7. Pemenue
9KCHEPUMEHTAIbHBIX 3a7a4 110 TEMe

bubmunoreka LIOK

59 «Baxnenme MeTaJIbl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Brruucienus 1o ypaBHEHUIM
XUMHNYCCKHUX peaKHHﬁ, €CJIN OUH U3
50 peareHToB /1aH B U30BbITKE UITU bubmmoreka [JOK
COAEPKUT IpuUMecH. Berancienus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIXOJIA TIPOTyKTa
peaxiyu
61 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN
KonTtponsHas padora Ne4 o reme
62 «BaxHeunme MeTaJibl U UX
COCTMHEHUSD)
63 BemectBa u matepuansl B bubnuoreka [JOK
IIOBCEIHEBHOM KU3HU UEI0OBEKA https://m.edsoo0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE bubnmoreka [JOK
OKpYXaIoIIeil cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHuun bu6nuoreka [IOK
HKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PeseprubIit ypok. O6001IeHNEe 1 bu6nuoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PezepHblit ypok. O6001meHue u Bu6muotexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O6o0IIeHHE 1 bu6nuoreka [IOK

CUCTeMaTHU3anus 3HaHUU

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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