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IHHOACHUTEJBbHAA 3AIINCKA

[IporpaMMa mo XMMHM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTABJIEHA Ha OCHOBE
TpeOOBaHUHN K pe3ysIbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTEIIBHOW MPOTrpaMMbl OCHOBHOTO OOIIEro
obpaszoBanus, mnpexncraBieHHbIx B OI'OC OOO, a Takxke Ha OCHOBe (enepanbHON paboueit
IpPOrpaMMbl BOCIIUTAHHUSI M C y4€TOM KOHIEMIMHU IPEToJaBaHus yuyeOHOro mpeamera «XUMHS» B
oOpasoBartenbHBIX opranu3anusax Poccutickoii denepammm.

ITporpamma o XxuMuu AaéT MpeACTABICHHUE O LENX, O0IEeH cTpaTerui o0yUueHMsl, BOCIIMTaHUS
U DPa3BUTHUA OOYy4aIOUIMXCSl CpEACTBAaMHM Y4eOHOro IpeIMeTa, YCTAaHAaBJIMBACT O00s3aTeIbHOE
IPEeIMETHOE COJepKaHKe, IPeyCMaTpUBAET paclpeielieHue ero 1o KiaccaM U CTPyKTYpHUpPOBaHUE IO
pagenaM M TeMaM IPOrpaMMbl O XHMHH, OIpeneNiseT KOJIWYECTBEHHBbIE M KaueCTBEHHBIC
XAPaKTEPUCTUKH COJEPKaHMsI, PEKOMEHAYEMYIO MOCIEI0BATENbHOCTh HU3Y4YEHUS XUMHUH C Y4ETOM
MEXIIPEIMETHBIX M BHYTPUIPEAMETHBIX CBsI3€H, JIOTMKM Yy4eOHOro IpoLecca, BO3PaCTHBIX
ocoOeHHOCTeH 00yJaromuxcs, OnpeaenseT BO3MOKHOCTH IpeaMeTa sl peaau3aluyd TpeOoBaHUNA K
pe3yJbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTeNbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs, a TaKKe TpPeOOBaHUI K pe3yiapTaraM OOydeHHs XMMUHU Ha YPOBHE LeJed H3ydeHUs
IIpeJMeTa U OCHOBHBIX BHJIOB y4€OHO-ITO3HABATENbHOMN AEATEIBHOCTH 00YYaroIIerocsi N0 OCBOECHUIO
y4eOHOTO CO/IepIKaHUsL.

3HaHUWE XMMHUHU CIY>)KUT OCHOBOW JUIs (POPMHUPOBAHUS MHUPOBO33PEHHUS OOydaroIIerocsi, ero
IPECTaBICHUA O MaTepHaIbHOM €IMHCTBE MHUpA, BAXKHYIO POJIb UIPAlOT (popMupyemble XUMHEH
IIPEJCTABICHUS O B3aMMOIIPEBPAIICHUAX SHEPIUU M 00 3BOIOLMHU BELIECTB B MPUPOAE, O IMyTIX
peteHust T100aNbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHSI YEJIOBEYECTBA — CHIPbEBOM, IHEPTETUUECKOM,
MUIIEBOM 1 SKOJOTHUECKON OE30MaCHOCTH, POOIeM 3paBOOXPAHEHHUS.

N3ydyeHue xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl CaMOpPa3BUTUS U (OPMHUPOBAHUS KYJIbTYpBI
JMYHOCTH, €€ 001ell 1 (yHKIIMOHAIEHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUpOBAHUE MBIIUICHUS M TBOPYECKHUX CIIOCOOHOCTEH OO0ydaromuxcs,
HaBBIKOB MX CaMOCTOATENbHON yueOHOH AeATeNbHOCTH, SKCIEPUMEHTAIBHBIX M UCCIEI0BATEIbCKUX
YMEHHUH, HEOOXOJUMBIX KaK B IOBCEHEBHOM KU3HU, TaK U B IPO(ECCUOHATILHON 1EATEIbHOCTH;

3HAaKOMHT CO CHEIM(PUKON HAYYHOTO MBIIUICHUS, 3aKIa{bIBAET OCHOBBI LIEJIOCTHOTO B3TJIs/1a Ha
€IMHCTBO MPHUPOJBI U YENIOBEKA, SIBIISETCSI OTBETCTBEHHBIM 3TaloM B (POPMHUPOBAHUH €CTECTBEHHO--
Hay4YHOH IPaMOTHOCTH 00y4aroIInXCs;

CocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHMS K €CTECTBEHHO--HAYUYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCHT CBOW BKJIa/l B DKOJIOTHUECKOE 00pa3oBaHue 00yUatOMIUXCs.

JlaHHbIe HampaBieHUs B OOYYEHMHM XHMMHH O0ECIeUMBAIOTCSA CHeuu(UKOil copepikaHus
y4eOHOro mpeaMera, KOTOpbIH SIBISETCA MEAArorddyeckd aJalTHPOBAaHHBIM OTpakeHHEM 0a30BOM
HAyKH XUMHH Ha ONIPEIECIEHHOM JTalle €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOIO OOIIEro OOpa30BaHUS OPHUEHTHPOBAH Ha OCBOCHHUE
00yYaroIUMHUCS CHUCTEMBbl TEPBOHAYAIBHBIX IMOHATHUH XMMHH, OCHOB HEOPraHMYECKOW XHUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX IOHATHH OPraHUYEeCKON XUMHUH.

CrpykTypa copepkaHus IporpaMMbl 10 XMMUHU C(POPMHUPOBaHA HA OCHOBE CUCTEMHOTI'O MOAX0/1a
Kk e€¢ m3ydeHuto. CojepkaHue CKJIAJIbIBACTCS U3 CHUCTEMbl MOHATUH O XUMHUYECKOM D3JIEMEHTE WU
BEIIECTBE M CUCTEMBI TIOHATHH 0 XUMUUECKOH peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OpTaHU30BaHbI
[0 IPUHIUITY [OCIEA0BAaTEIbHOIO PA3BUTUS 3HAHMNH HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUCHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /[. 1. MeneneeBa kKak OCHOBHOTO 3aKOHA XUMHHU;

— Y4€HUS O CTPOCHUU aTOMa U XUMHUYECKOM CBA3H;



— IpEeCTaBICHU 00 AIEKTPOTUTUIECCKON AUCCOIUAIINH BEIIECTB B pACTBOPAX.

Teopernueckue 3HAHMS pacCcMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH TOJYYEHHBIX U
OCMBICIIEHHBIX (PaKTOB, Pa3BUBAIOTCSA IOCIEIOBATEIBHO OT OJHOTO YPOBHSA K JIPYTOMY, BBIIOJHSS
GyHKIUU OOBSCHEHUS W TMPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXHOCTEH MPaKTUYECKOTO
MIPUMEHEHHUS U MOTYUYEHUs] U3yUaeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMEbI TI0 XUMHH CIIOCOOCTBYET (DOPMHUPOBAHUIO TPEICTABICHUS O XUMUYECKOM
COCTaBJISIONICH HAyYHOM KapTHHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPOJIbl, IEHHOCTHOTO OTHOIIEHUS
K Hay4YHOMY 3HAaHHIO U METOJaM IMO3HaHuA B Hayke. M3ydyeHne XUMHH MPOUCXOIUT C MPUBIICUCHUEM
3HaHUH U3 paHee N3YUEHHBIX YUCOHBIX peaMeToB: « OKpyKaromui Mupy», «buomorus. 5—7 kinaccel» u
«Duzuka. 7 Kiacey.

[Ipu u3ydeHHH XMMHHU TPOUCXOAUT (OPMHPOBAHWE 3HAHUKA OCHOB XMMHUYECKOH HAyKH Kak
00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOW NEATEIbHOCTH YelOBeKa M KaK OJHOTO U3
KOMITOHEHTOB MUPOBOM KYJBbTYpHL. 3ajaya yuyeOHOIro MpeAMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHUA — BaKHEHIHMX (PaKTOB, MOHSITHN, 3aKOHOB U TEOPETHUYECKHX IOJIOKECHUH,
JOCTYIHBIX 00O0OIICHUI MHPOBO33PEHUYECKOTO XapaKTepa, S3bIKa HAyKH, B MPUOOIICHHH K HAYyYHBIM
METOJIaM TMO3HAHUs MPU U3YYEHUU BEIIECTB U XUMUYECKUX peakluid, B GOPMUPOBAHUU U PA3BUTHU
MO3HABATENIbHBIX YMEHUI U UX IPUMEHEHUH B Y4eOHO-I103HAaBATEIbHON U Y4eOHO-HCCIIE10BATEIbCKOM
JeSTeIbHOCTH, OCBOCHUH TIPABHII O€30MACHOTO OOpAICHHS C BEIIECTBAMH B TIOBCETHEBHOM KU3HHU.

[Ipy wu3ydYeHMM XUMUU Ha YypPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHWs BaKHOE 3HAYCHHE
MpUOOpETN TaKue e, KakK:

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

— HAmpaBJICHHOCTh OOYYECHHS Ha CHCTEMaTUYeCKOe MPHUOOIICHHE OOy4alomuxcs K
CaMOCTOSITENIbHOM TO3HABATEIbHOM NEATEIbHOCTH, HAYYHBIM METOJaM IMO3HaHUus, (HOPMHUPYIOIIUM
MOTHBAIIMIO ¥ PA3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecrieueHue YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHHIO OOy4YaromMMHUCS — OIBITa
pa3HoOOpa3HOW JeATEIbHOCTH, MO3HAHUS W CaMOINO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHHE ISl PA3JIMYHbIX BUJIOB JIEATEIbHOCTH;

— ¢opMupoBanue o0mIeH HyHKIMOHATEHON U €CTeCTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSCHATH W OILICHUBATH SIBIICHUS OKPYXKAIOIIETO MHUpPA, HWCIONb3ysS 3HAHUS U OIIBIT,
MOJIy4YE€HHbIE TPU U3yYEHUH XUMUHU, IPUMEHATh UX MPHU PEIIeHUN MpoOJeM B MOBCEAHEBHON KU3HU U
TPYJOBOM JEATEIBHOCTH;

— (dopmupoBaHHe y OOYyYaIOUIMXCS TYMAHHUCTUYECKUX OTHOIICHUW, MOHUMAHHS IEHHOCTH
XUMHYECKHUX 3HAHUU TSI BRIPAOOTKH IKOJOTHYECKH IIeJIECO00Pa3HOTO MOBEACHUS B OBITY H TPYIOBOM
JEeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/J0POBBS M OKPY’KaIOLeH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHUBALIMU K OOYyUEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO M CaMOBOCIUTAHHUIO Ha
OCHOBE YCBOCHHS OOIIEYEIOBEYECKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOPY HpOoduiIs U
HAIMpPaBIIEHHOCTH JAIBHEUIIETO 00yUeHUSI.

OOmree 4McIO0 YacoB, OTBEACHHBIX JUIsI M3yYEHUS XMMHHU Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBanusi, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezenio), B 9 kiiacce — 68 4yacoB
(2 yaca B HezeNO).



COJEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBOoHaYa/IbHbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuun. Posib XUMUU B )KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK. Terna W BelecTBa.
®dusnueckue CBOKWCTBA BELIECTB. ArperaTHoe cocTtosiHue BeulecTB. [loHsTHE 0 MeToAax MO3HAHUS B
xuMmun. Yucteie BemecTBa U cmecu. CrocoObl pa3aeieHus cMecei.

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

Xumuueckass popmyrna. BaleHTHOCThP aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCHUTENbHASI MOJIEKYJIsipHast Macca. MaccoBast
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemectBa. Monbs. MounsipHas macca. B3auMocBsA3p KOJIMYECTBA, MacChl W 4MCa
CTPYKTYPHBIX €IMHHUII BeriecTBa. Pacu€Tel o popmynamM XUMUYECKUX COCTUHEHUH.

Ou3nYecKue U XUMUUECKUE SIBIICHUSA. XUMUYECKasl peakius U €€ MPU3HaKU. 3aKOH COXPaHEHHUS
Macchl BellecTB. XuMUYeckue ypaBHeHHs. Kitaccupukanus XUMHUYECKMX peakuuil (CoequHEeHMUs,
pasoKeHus, 3aMeIeHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMMHYECKOW TIOCYJOH, MpaBmwiaMH paboTbl B jabopaTopuu U TNpHEMaMHU
oOparieHus ¢ J1abopaTopHbIM 000PYI0BaHUEM, H3yUYCHHE U ONUCaHNe (PU3NUECKUX CBOMCTB 00pa3IoB
HEOpPraHMYECKUX BEIeCTB, HaOmofeHne (pusnueckux (IJIaBJIeHHE BOCKA, TasiHUE JIbJa, PACTUpAHHE
caxapa B CTYyINKe, KUMEHHWE W KOHICHCAIUS BOJbI) U XUMHUYECKHX (TOPEHHE CBEYH, MPOKAIMBAHUE
MEIHOW MPOBOJOKH, B3aMMOJICHCTBHE Mella C KHCIOTOH) SIBICHWH, HAOMIOJEHUE W ONMUCAHHE
MPU3HAKOB TIPOTEKAHWS XWMHYECKHUX peaknuii (pa3joKeHHe caxapa, B3auMOJICHCTBHE CEpHOU
KHCIIOTHI C XJIOpUZoM Oapusi, pasznoxkenue runpokcuna meau (II) mpu narpeBanuu, B3aumozeicTue
xene3a ¢ pactBopom conu meau (II), uzydenue cnocoboB paseneHusi CMECeil: ¢ TOMOIIbI0 MarHUTA,
GbuIbTpOBaHNE, BBIMAPUBAHUE, AUCTHIULIIMSI, XpoMarorpadus, MPOBEASHUE OUYMCTKH TOBAPEHHOU
CONM, HAOJNIIOJIEHWE M OINHCAaHUE pe3yJlbTaTOB IPOBENEHUS OIbITa, WIIIOCTPUPYIOMIETO 3aKOH
COXPaHEHHUS MacChl, CO3/IaHUE MOJIeIe MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baskueiinue npeacTraBuTe I HEOPraHMYECKUX BeleCTB

Bo3agyx — cmech razoB. CoctraB Bo3ayxa. Kuciopoa — sJeMEHT W TpOCTOE BELIECTBO.
Haxoxnenue kucimopoga B mpupoje, (GU3MYECKHEe M XHMHUYECKHE CBOMCTBA (pEakIMM TOPEHUS).
Oxkcunpl. [lpumenenue xkuciopoma. CrocoObl TOMYyYEeHHS KHCIOpoJa B JlaopaTopu |
npoMebIieHHOCTH. KpyroBopor kucimopona B mpupoae. O30H — amioTpomHas MOAU(DUKAIIHS
KHUCJIOpO/Ia.

TennoBoit >pdexkT XUMUYECKON peakIuu, TEPMOXUMHUYECKHE ypaBHEHHUS, DJK30- U
SHJOTEPMUUYECKHE PeAKUUU. TOIIMBO: yroib U METaH. 3arpsA3HEHNE BO3AyXa, yCHUJICHHE TapHUKOBOTO
a¢dekTa, pa3pyIieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBO. HaxoxkneHue Bogopoaa B Mpupoje, GuU3ndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oayueHus. KucioTs! u comu.

Mossipablii 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM yPaBHEHUSM.

®usnueckue cBoWcTBa BOAbL. Boxa kak pactBopurenb. PactBopbel. HacelmeHHble u
HEHACBIIICHHBIE pacTBOPBL. PacTBOpUMOCTh BellecTB B Boje. MaccoBasi J10Jisl BEIIECTBA B PACTBOPE.
Xumuyeckue cBoiicTBa BOJbl. OcHoBaHus. Poib pacTBOpOB B NPUPOJIE M B IKU3HU YEIOBEKA.
KpyroBopot BozibI B ipupoe. 3arpsa3HeHne NpupoaHbIX BoA. OXpaHa U OYUCTKA IPUPOAHBIX BOJ.

Knaccupukanuss Heopranmueckux coeamHeHuit. Oxcunel.  Knaccudukanms — oxcumos:
coseoOpa3zymomue (OCHOBHBIC, KHUCIOTHBIE, aMm(poTepHble) M HecoleoOpasyromue. Homenknarypa
okcu10B. u3znueckre U XMMHUYECKHE CBOMCTBA OKCUIOB. [lomyyeHne okcuaoB.



OcHoBanus. Knaccudukanus OCHOBaHMN: TIENOYM W HEPACTBOPUMBIE  OCHOBAHMSL.
Homenkmarypa ocHoBanuil. ®Du3znueckue M XHUMHYECKHE CBOMCTBa OcCHOBaHui. [lomydeHue
OCHOBaHMM.

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

Comu. Homenknarypa coneil. @u3nueckne 1 XUMU4Yeckue cBorcTsa coiel. [lomyuenue conei.

['eneTnyeckas CBA3b MEXKIy KIACCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeNieHHe COAEpKaHMs KHCIOpoAa B BO3IyXe, MOJydYeHHe, coOHupaHue,
pacrmo3HaBaHWEe U H3Y4YCHHE CBOWCTB KHCIOpOJa, HAONIOJCHHUE B3aUMOJICHCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHHUS M MpEKpalleHusi ropeHus (mokapa), O03HAKOMIIEHHE C
o0Opa3aMi OKCHUJIOB M OMHMCAHHE UX CBOICTB, MOJIy4eHUE, COOMpaHue, pacro3HaBaHUEe U U3yUEHUE
CBOHMCTB Bojiopoaa (ropeHue), B3ammojelcTBue Bomopoga ¢ okcugom wmemu (II) (BozmoxHO
WCIIOJIb30BAaHNWE BHUJCOMATEPHANIOB), HaONOJeHHe O0O0pa3loB BEHIECTB KOJUYECTBOM | MOJb,
UCCIIeIOBaHNEe OCOOEHHOCTEH PAacCTBOPECHHMSI BEIECTB C PAa3IMYHON PACTBOPHUMOCTHIO, TPUTOTOBIICHHE
pacTBOPOB € OMpPEACIEHHON MacCOBOWM J0JIE pacTBOPEHHOTO BEIECTBA, B3aUMOICHCTBUE BOIBI C
MeTaulaMu (HaTpUEM M KaJbIFeM) (BO3MOXHO HCIIOJIb30BAaHHE BHJICOMATEPHAIIOB), MCCIICIOBAHUE
0o0pa3I[OB HEOPraHWYECKHX BEMIECTB PA3IUYHBIX KJIAcCOB, HAONIOJACHHE W3MEHEHHUS OKpPacKu
WHIUKAaTOPOB B pacTBOpax KHUCIOT M IIeJouel, M3ydeHue B3auMmonencTBusa okcuzpa meau (II) c
pacTBOPOM CEpPHOM KHCJIOTHI, KHCJIOT C METaulaMHd, peaKkluil HeUTpanu3aluu, OJIyYeHUe
HEpPACTBOPUMBIX OCHOBAaHWW, BBITECHEHHME OJHOIO MeETajla JIPYTMM M3 pacTBOpa COJIM, pPELICHUE
AKCIEPUMEHTAIBHBIX 3371a4 N0 TeMe «BaxkHEeN e KI1acChl HEOPTaHUYECKUX COSIUHEHUIN.

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

[lepBbie MOMBITKH KIacCU(DUKAIMA XUMHUYECKUX 3JIEMEHTOB. [loHSITHE O Tpymmax CXOIHBIX
3J€MEHTOB (ILIEJIOYHBIE W HIEJIOYHO3EMEIbHbIE METAJLIbl, TaJlOre€Hbl, UHEPTHBIEC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aMpOTEPHBIE OKCUIIBI U THAPOKCHIBI.

[Tepuonuueckuii 3akoH. Ilepuoanyeckas cucrema xumudeckux sinemeHToB [[. . Menneneena.
Koportkonepuoanast u mmuaHONIEproAHas Gopmbl [leproandeckoil CUCTEMBI XUMHUYECKUX YJIEMEHTOB
. W. Meunneneesa. Ilepuoast m rpymnmnbl. DU3UYECKHN CMBICH IOPSAIKOBOIO HOMEpa, HOMEpPOB
[IEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX simep. M3otomnbl. DiekTpoHbl. CTpOo€HHE 3JIEKTPOHHBIX
oboouek aTomMoB TepBbIx 20 xumuueckux dnemeHToB [lepuoandeckoit cucremsr . . Menneneena.
XapakTepUCTUKAa XUMHUYECKOIO 3JIEMEHTa IO €ro mnosnoxkeHuto B Ilepumommueckoin cucreme [I. H.
Menneneena.

3aKOHOMEPHOCTH H3MEHEHUs paJuyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAUIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB IO rpyMmam U mepuoam.

3nauenue [lepuoamueckoro 3akoHa u lleproanyeckoit CUCTEMbl XMMUYECKUX JIEMEHTOB JUIsS
pa3BuTHUs Hayku U ipakTuku. [[. 1. MenaeneeB — yu€HbIN U TpaXkKJaHVH.

Xumunyeckas cBsi3b. KoBasieHTHas (MOJSpHAs U HEMOJAPHAs) CBsI3b. DIEKTPOOTPULIATEIBHOCTh
XUMUYECKUX AJIEMEHTOB. VlOHHas CBS3b.

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

Xumuueckuii IKcnepumenm:

U3y4eHHE O0pa3IOB BEIIECTB METANIOB M HEMETAJIOB, B3aUMOJICHCTBUE TUAPOKCUIA IIMHKA C
pacTBOpaMH KHCIIOT U IIEJ0Yed, MPOBEACHUE OMBITOB, MILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peakluil (ropeHue, peakliuy pa3ioKeHHsl, COeTUHEHUS).



Mesxcnpeomemnvle ceasu

Peanuszanus MeXIpeIMETHBIX CBSI3€H IPU U3YUYEHUU XUMUU B § KJIacCe OCYILECTBIISIETCS Yepes3
UCTOJBh30BaHUE KaK OOIIMX ECTeCTBCHHO-HAYYHBIX TMOHATHUH, TaK W TOHSTUH, SBISTFOIIUXCS
CHCTEMHBIMH ISl OTZICIBHBIX MPEJMETOB €CTECTBEHHO--HAyYHOTO ITUKIIA.

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

®dwusnka: Marepus, aroM, OJJIEKTPOH, TMPOTOH, HEWTPOH, WOH, HYKIUA, HW30TOIHI,
PalMOaKTHBHOCTD, MOJIEKYJIa, JIEKTPUUCCKHIA 3apsill, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, a3, YU3NUECKUE BEIMUMHBI, AMHUIIBI H3MEPEHHUSI, KOCMOC, TUTAHETHI, 3BE3/161, COJHIIE.

buonorus: porocunres, neixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPATIbI, TOPHBIC MOPOJBI, MOJE3HBIE HCKOIAaeMBbIE,
TOTLTUBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeECKas peaKus

[Tepuonuueckuii 3akoH. Ilepuoanyeckas cucrema xumudeckux snemeHToB [[. . Menneneena.
Crpoenue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHYECKUX AJIIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KallUsl, KalbIUS U MX COCJUHEHUH B COOTBETCTBUU C IMIOJIOKEHUEM DJJIEMEHTOB B
[Tepuonuueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BelleCcTBa: BHAbI XHMHYECKOW 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 COEAUHEHUM, TEeHEeTHYecKass CB3b
HEOPraHUYECKUX BEILECTB.

Krnaccudpukanus XUMUYECKHX pPEaKIUi MO pa3IUYHBIM TpHU3HaKaM (MO YHUCIy M COCTaBy
YYaCTBYIONINX B PEAKIIUU BEMIECTB, MO TEIUIOBOMY 3(h(}EKTy, M0 M3MEHEHHUIO CTENeHEH OKHUCICHUS
XUMHUYECKHUX DJIEMEHTOB, IO 00paTUMOCTH, MO Y4acTHIO KaTajau3aTopa). JK30- U 3HIOTEPMHUYECKHE
peakuuu, TepMOXUMUYECKNE YPABHEHUSI.

[Tonatue o ckopocTH XuMHuYeckod peakuuu. [loHsTHe 00 OOpaTHUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsITHEe O TOMOTeHHBIX U T€TepOTeHHBIX peakiusx. [loHsTHe O Karamuse.
[lonsiTe 0 XxuMU4YecKOM paBHOBeCHUU. PAKTOPBI, BIUAIONIME HA CKOPOCTh XMMHMYECKOW pEaKkUuu U
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENFHO-BOCCTAHOBUTEIPHBIC ~ PEAKIUU,  JJCKTPOHHBIM  OamaHc  OKHUCIUTEIBHO-
BOCCTAHOBUTENbHOM peakuuu. CocCTaBlIeHUE YpaBHEHUH  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxknuii ¢ UCTONb30BaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopuss SJIEKTPONIUTUYECKON HAUCCOUMALMU. JIEKTPOJIUTHI W HEANEKTPOJHUTHL. KaTHOHBI,
aHUOHBL. MeXxaHW3M AMCCOLMAIIMKM BEIIECTB C Pa3jIUYHBIMU BHUJIAaMU XUMHUYECKON cBsizu. CTeneHb
nucconuanui. CHUIbHbBIE U c1a0ble SJICKTPOIHTHIL.

Peakiun wonHOro oOMeHa. YCIOBHS MNPOTEKaHMWsI PEaKIWid HWOHHOTO OOMEHa, IOJHBIC H
COKpalllEHHbIE HMOHHBIE YypaBHEHUsI peakuuil. CBOMCTBa KHUCIOT, OCHOBAaHWUM W COJIEM B CBETE
MPEJICTAaBICHU 00 AIIEKTPOTUTHYECKON nucconuanuu. KauecTBeHHbIe peakiiuyu Ha UoHEL. [loHsATHE O
TUAPOIIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJIEISIMU KPUCTAIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJUIOB
U HemeTauioB (rpadgura W anmmasza), CIOXKHBIX BEIIECTB (XJIOpHIA HATPHUs), HUCCICIOBAHHE
3aBHCHMOCTH CKOPOCTH XMMHYECKOW PEaKIMH OT BO3JACUCTBUS Pa3IMYHBIX ()aKTOPOB, UCCIICOBAHHE
3JEKTPONPOBOAHOCTA PACTBOPOB BEUIECTB, MPOLECCAa AMCCOLUMALMM KHUCIOT, IIEJIOoYed M Ccojei



(BO3MOYKHO MCIIOJIB30BaHKUE BHJIEO MATEPUANIOB), IPOBEACHUE ONBITOB, WILIIOCTPUPYIOLUINX MTPU3HAKU
MPOTEKAHUs PeaKiuii HOHHOTO oOMeHa (00pa3oBaHME OCaliKa, BBIJCIEHUE Ta3a, 00pa30BaHUE BOJbI),
OTBITOB, WJUTIOCTPUPYIOUINX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi (TrOopeHwue,
peaKuuu paslioKEHUs, COEIMHEHHS), paclO3HaBaHHE HEOPraHMYECKUX BELIECTB C MOMOIIbIO
KaueCTBEHHBIX PEAKIIUN HAa NOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTanbl 1 X COeTUHEHHS

OOmias xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIEHU
okucneHus. CtpoeHne W (U3MYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XHWMHUYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEWCTBHE C MeETaUIaMHM, HEMEeTaJUlaMH, IIeI0YaMH).
Xnoposogopoa. ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJIyUYeHUE, TpuMeHeHue. [leiicTBue xinopa
1 XJIOPOBOJIOPOJIa HA OPraHU3M 4esloBeKka. BaxkHelie XJI0puabl U UX HaX0XKICHHE B IPUPOJE.

O6mast  xapaktepuctuka dnemMeHTOB  VIA-rpynmbl. OCOOGHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U Gru3nueckre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAa
U cepbl. AIIOTpONHBIE MOAM(UKALMK KUCIOpOJa U cepbl. XHMHYECKHE CBOICTBAa CEpBI.
CepoBoniopof, cTpoeHue, (pu3nuecKkue u XuMHUecKue cBoiicTBa. OKCHIBI Cepbl KaK MpPEACTaBUTEIN
KHCIOTHBIX OKcuIoB. CepHasi KHCIIOTa, (U3NYECKME U XHUMHUYECKHe CBOiicTBa (oOmme Kak
MIpe/ICTaBUTENs Kilacca KHUCIOT M creuuduueckue). XUMHUYECKHE PEaKIUH, Jiekallie B OCHOBE
MPOMBIIIJICHHOTO CIIoco0a MmoyryueHus cepHoil Kucnotsl. [Ipumenenue ceprnoit kucnotel. Conu cepHoOn
KHCJIOTHI, KAaUeCTBEHHAsl peakuus Ha cynbdar-noH. HaxoxaeHue cepbl U €€ COeTMHeHUI B MPUPOJE.
XUMUYECKOE 3arpsi3HEHUE OKpY)KaloIled Ccpelbl COCOUHEHUSIMU cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CLIOCOOBI €r0 MPeJOTBPAIICHHUS.

OOmast  xapakTepucThka dieMeHTOB VA-rpynmbl. OcoOEHHOCTH  CTPOCHHMS  aTOMOB,
XapaKTepHbIE CTENEHNU OKUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpoAe, (pu3nuecKkue U XMMHUYECKHE
cBoiictBa. KpyroBopor a3zora B mpupome. AMMHaK, ero (U3MYECKHE W XUMHUYECKHE CBOICTBA,
noyiyueHue u npumeHeHue. Coau aMMOHHMS, UX (PU3HMUECKHE U XUMUYECKUE CBOICTBA, MPUMEHEHUE.
KauecTBeHHass peakiuss Ha MOHBI aMMOHMS. A30THas KHCIOTa, €€ TonydeHue, (U3HUECKHUe H
XUMHYECKHE CBOHCTBa (0OImME KakK TPEACTaBUTENs Kiacca KHUCIOT | crenuduyueckue).
Hcnons30Banre HUTPATOB M COJIEH aMMOHHS B KaueCTBE MHUHEPAIbHBIX YI0OpeHUH. XUMHUUYECKOE
3arpsi3HEHUE OKPY KaIoUIe Cpelbl COETUHEHUSIMU a30Ta (KUCIOTHBIE NOXKAM, 3arps3HEHHE BO3/yXa,
nmouBbl ¥ BonoéMoB). docdop, amnorponneie Mogudukanuu Gocdopa, PU3NIECKUE U XUMUIECCKHE
cBoiictBa. Okcun ¢docdopa (V) u docdopHas kuciaora, U3NUECKUE M XUMHUYECKHUE CBOWCTBA,
nonyuyeHue. Mcnonb3oBanue ¢pocharoB B KauecTBe MUHEPAIBHBIX YI00pEHUH.

O6mrast  xapaktepuctuka dnemMeHTOB I[VA-rpynmbl. OCOOGHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIC CTEMEHU OKUCICHHS. YTIEpOJA, aJUIOTPONMHBIE MOAU(PUKALNU, PACIPOCTPAHEHUE B
npupoje, pusnueckue M XUMHUYECKHE CBOHCTBa. AncopOuus. KpyroBopor yriepoga B mpupoe.
Oxcuapl yriepona, Ux (pU3MUECKHe UM XUMHUYECKHE CBOICTBa, AEMCTBHE Ha KUBbIE OpPraHU3MBL,
MOJTy4YeHUE W TMPUMEHEHHE. JKOJOTUYECKHE NpOoOJIeMBbl, CBsi3aHHBIE ¢ okcuaoMm yriepoaa (IV),
TUIOTE3a II00AILHOTO MOTETICHUS KITUMaTa, MAPHUKOBBIN dPPEeKT. YTONbHAS KUCIOTA U e€ COMU, UX
¢du3nueckue W XUMHYECKHE CBOWCTBa, TONydYeHHWE W MpuMeHeHHe. KadecTBeHHas peakius Ha
KapOoHaT-uoHbl. Vcnonp30BaHne KapOOHATOB B OBITY, MEAMIIMHE, IMPOMBIIUIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[TepBoHayanbHbIe TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSAX yriepojaa (MeTaH,
9TaH, OTWJIEH, AalleTWJIEeH, J3TaHOJ, TJHUIEPUH, YKCycHas Kuciota). IIpupogHbie HCTOYHHUKHU
YIJIEBOJIOPOIOB (YTroJib, IPUPOHBIN Ta3, HEPTH), MPOAYKTH HX TepepaboTku (OEH3WH), UX POJb B
ObITY 1 IpOMBINLIEHHOCTH. [ToHsATHE 0 OMOTOrHUeCKH BayKHBIX BEIIECTBAX: )KUpax, Oelkax, yriieBoaax
— W UX POJU B JKU3HU 4eJioBeKa. MarepuanbHOE E€JUHCTBO OPraHUYECKUX W HEOPraHUYECKHUX
COCIMHECHUM.



Kpemuuii, ero ¢usznueckue u XUMHUECKHUE CBOICTBA, MOMydeHHe u npuMeHeHne. CoequHeHUs
KpemMHHS B mpupoze. OOuime mpenacraBieHus o0 oxcune kpemHus (IV) m xpemHuEeBOW Kucnore.
CuiikaThl, UX UCTIOJIB30BaHHUE B OBITY, B IPOMBIIICHHOCTH. BajkHeHIe CTpOUTEIbHBIE MaTePUAITBI:
KepaMHKa, CTEKJIO, IIEMEHT, O€TOH, 3kene300eToH. IIpobGrmembl 0€30MacHOrO HMCHOJb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B TOBCEAHEBHOM KM3HHU.

Xumuueckuit s3xcnepumenm:

M3ydeHrue oO0pa3I0OB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJISTHOM KHCJIOTHI, IPOBEACHHUE
KaueCTBCHHBIX PEaKIMid Ha XJIOPUA-UOHBI W HAONIOACHUE TPU3HAKOB HMX MPOTEKAHUS, OIIBITHI,
oTpaxkaromuye (U3NYECKUe W XHUMHYECKHE CBONCTBA TaJIOTCHOB M WX COCIWHEHHH (BO3MOYKHO
WCIIOJIb30BAaHNWE BHJIEOMATEPHANIOB), O3HAKOMIIEHWE C oOpa3laMu XJIOpHUIOB (TaJOreHHIOB),
O3HAKOMJICHHE C oOpa3lamMu ceppl u € COCOUHEHUSMHU (BO3MOXHO  HCIIOJIb30BAaHUE
BHJICOMATEPHAIIOB), HaOJIFOeHNE mporiecca oOyriMBaHuUs caxapa O IEICTBUEM
KOHIICHTPUPOBAHHOM CEPHOW KHCJIOTHI, M3yYCHHE XHWMHYECKHX CBOWMCTB pa30aBICHHOW CEpHOM
KHCIIOTHI, TPOBEJACHHE KAUYeCTBEHHOW peakuuu Ha Ccynb(par-uoH W HAONIOJACHHWE TMpU3HaKa &
NpOTeKaHMs, O3HAKOMJIEHHWE C (PU3MUYECKUMH CBOMCTBaMHU a3oTa, (ochopa M UX COCTUHEHUN
(BO3MOXHO HCIIOJB30BAaHUE BHUICOMATEPUATIOB), OOpa3iiaMu a30THBIX M (OCHOPHBIX YIO0OpEHUH,
MoJTydeHue, CoOOMpaHue, pacrio3HaBaHUEe W M3YUYEHUE CBOMCTB aMMHaKa, IMPOBEICHHE KaueCTBECHHBIX
peakiuii Ha HOH aMMOHHS U (pocdaT-woOH U W3ydeHUEe MPHU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHILICHTPUPOBAHHOM a30THOM KHCJIOTHI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
M3y4YeHHUE MOJIEIe KPUCTAUIMUECKUX peméTok anMmasa, rpadura, (QyiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aZICOPOIIMM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM W yCTPOHCTBOM
MPOTHUBOTA3a, TONyYeHUE, COOMpaHHWEe, pacClo3HABAaHWE W W3yUYEHUE CBONCTB YIJIEKHCIIOTO Tasa,
MPOBEJICHUE KAUECTBEHHBIX pEakluid Ha KapOOHAT M CHIIMKAT-WOHBl M W3YYCHHE NPU3HAKOB HUX
NpPOTEKaHUs, O3HAKOMJIICHME C MNPOAYKUHMEH  CUJIMKATHOM  MPOMBIIUICHHOCTH,  pEIICHUE
AKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BakHeHme HeMeTaluIbl U UX COEIUHECHUS».

MeTanjbl M UX COeTUHEHUS

OOmast xapakKTepUCTHKa XUMHYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBAHWU WX TOJIOKEHUS B
[Tepuonuueckoit cucreMe xumuueckux 3nemeHToB Jl. 1. MenneneeBa u crpoeHust atomoB. CTpoeHue
METAJUIOB. MeTayuinyeckas CBs3b U METaJUIMYECKask KPUCTAUITMYECKAs PEIIETKA. DIEKTPOXUMUYECKUI
psAa HampspKeHUH MeTauioB. DHU3MUECKHME W XUMHUYECKHE CBOWCTBA MeTayuioB. OOmme crnocoOsl
MoJTy4eHus MeTauioB. [ToHsATHE 0 KOPPO3UH METAIIJIOB, OCHOBHBIC CIIOCOOBI 3alTUTHI UX OT KOPPO3UH.
CmuniaBsl (CTalib, YyTyH, TIOPATIOMUHUHN, OpOH3a) U MX IPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[Ilenounbie MeTamibl: nojioxkeHue B llepmoamyeckoil cucrtemMe XuMUUeckux asnemeHntoB [l. M.
MenpeneeBa, CTpOCHUE UX aTOMOB, HaXOXJeHUE B npupone. Ouszndeckue U XMMHUYECKUE CBOKCTBA
(Ha mpumepe Hatpusi U Kamusi). OKCUIIBI U TUAPOKCHABI HATpus W Kaius. [IpuMeHeHue IenouHbIX
METAJUIOB U UX COEIUHEHUMN.

[IlenoyHO3eMeNbHBIE METAJIBI MAarHuid M KajblMil: monoxkeHue B Ilepronnueckoi cucreme
xuMuueckux dneMmeHToB J[. WM. MengeneeBa, CTpOoeHHME HX aTOMOB, HAaXOXJICHHE B MPHUPOJIE.
dusnueckrue ¥ XMMUYCCKUE CBOMCTBA MarHus M Kaiblus. BakHelme coeuHeHns Kaablus (OKCHU/I,
TUAPOKCHI, COJIN). JKECTKOCTH BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMunauii: nonoxenue B llepmommueckoil cucreme xumudeckux osnementoB . U.
MenpeneeBa, CTpOEHHE aToOMa, HaxoXkAcHUE B mnpupone. PU3MYECKHME U XUMHUYECKHE CBOWCTBA
amoMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH A AITFOMHHHSL.

Kenezo: nonoxenue B llepuoanyeckoin cucreme xumudeckux snnemeHToB Jl. M. Menpaeneena,
CTPOCHUE aTOMa, HaXOXkAEHUE B mpupoje. Pu3ndyeckue U XMMUYECKHE CBOMCTBA kene3a. OKCUIIbI,
ruapokcuabl u comu xenesa (I1) u sxenesa (III), ux cocra, CBOICTBA U MOIyUYCHHUE.



Xumuueckuit s3xcnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMi METAIOB M CIUIAaBOB, MX (PH3UYECKUMH CBOMCTBAMHU, W3YUCHHE
pPEe3yIBTATOB KOPPO3HH METALIOB (BO3MOYKHO HCITOJIb30BAaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMO/JICHCTBUS OKCHJIA KaNbIIHMs U HATPUS C BOJOH (BO3MOKHO MCIIOJIb30BAHUE BUECOMATEPHAIIOB),
WCCIICIOBAaHNE CBOWMCTB JKECTKOW BOJBI, Mpollecca TOPEHUS Kelle3a B KHCIOpoAe (BO3MOXKHO
UCIOJIb30BaHNUE BHUICOMATEPHUATIOB), TPHU3HAKOB TMPOTCKAHUS KAYECTBCHHBIX PEAKIUHA Ha HOHBI:
MarHus, Kajablus, alFOMUHUS, [IHHKA, kene3a (I1) u sxenesa (II1), menu (I1), HaGnroaeHne u onucaHue
MIPOLIECCOB OKpAIIMBaHUS IUIAMEHH MOHAMH HATpusl, Kajdus U KaJbIHs (BO3MOXKHO HCIIOIb30BaHHE
BUJICOMATEPHAIIOB), HCCJeI0BaHUE aM(OTEPHBIX CBOWCTB THIPOKCHAA AIIOMUHHUS M TUAPOKCUAA
[IUHKA, PEIICHUE SKCIIEPUMEHTANILHBIX 33]1a4 10 TeMe «BakHeHIne MeTayutbl M HX COSTUHEHHUS.

XuMus M OKpyxKamoLias cpeia

BemectBa n Marepuanbl B NOBCEIHEBHOM JKM3HM 4YeNOBEKa. be3omacHoe HCnojab30BaHUE
BELIECTB U XMMHUYECKHUX peakiuii B ObITy. [lepBas moMoIIb Npu XUMUYECKUX 05KOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHWE OKpYyKarolied cpenbl (mpenenbHas IOMyCTUMAash KOHIICHTpAIUs
Bemiects, nanee — [1JIK). Ponb Xxumun B pelieHnn 3KOJIOTUYECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

M3ydeHre 00pa3IoB MaTeprUaioB (CTEKIIO, CIIJIaBbl METAJIJIOB, TIOJIMMEPHBIC MAaTEPUAITB).

Mescnpeomemmnwie ceazu

Peanu3arust MeXIIpeIMETHBIX CBSI3eH MPU U3YYEHUU XUMUHU B 9 KJIacce OCYIIECTBISETCS Yepes
UCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAyYHbIX TOHATUN, TaK W TOHATUH, SABISIOMIUXCS
CUCTEMHBIMU JIJISl OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO 1IHUKIIA.

OOmue ecTecTBEeHHO-HAYYHbIC TOHSTHS: HAYyYHBIM (PakT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KIacCHU(PUKAIUs, TEPUOANIHOCTD, HAOIIOICHNE, YKCIIEPUMEHT, MOICITUPOBAaHNE, U3MEPEHHE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIHN 3(pPEeKT, TEXHOTOTUsI, MAaTEPHAIIBI.

®duzuka: Marepusi, aroM, DSJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHJ, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJIA, DJEKTPUUCCKHUIA 3apsijl, MPOBOJIHUKH, MOTYIPOBOIHUKH, JUIIEKTPHUKH,
(OTORIEMEHT, BEIIECTBO, Telo, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBA, Tra3, pPacTBOP,
PacTBOPUMOCTD, KpUCTAINTMYECKas peieéTKa, CIuiaBbl, (PU3NUYECKUE BEJIUYUHBI, €IUHHUIIBI U3MEpPEHUS,
KOCMHUYECKO€ MPOCTPAHCTBO, MJIaHEeThl, 3BE3/1b1, COHIIE.

buonorusi: Qortocunres, apixanue, Ouocdepa, sKocUCTeMa, MHUHEpaIbHbIE YyI0OpEHUs,
MHUKPO3JIEMEHTBI, MAKPOIJIIEMEHTHI, MU TATEILHBIC BEIIECTRA.

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



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JluaHOCTHBIE Pe3yIbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHUs JOCTUTAIOTCS
B X0/¢ O0ydYeHHUsI XMMUU B €IUHCTBE y4eOHOW M BOCHHUTATEIHHOW AESITEILHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU POCCUMCKHUMH COLIMOKYJIBTYPHBIMH U JIyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH,
OPUHATHIMU B OOILIECTBE MpaBWJIaMd M HOPMaMu TIOBEJEHUS U CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINHN 00YyYarOIINXCS.

JIM4HOCTHBIC PE3yIBTATHl OTPAKAIOT TOTOBHOCTh O0YUAIOIINXCS PYKOBOACTBOBATHCS CHCTEMOM
MO3UTUBHBIX I[EHHOCTHBIX OPUEHTAIlMH U PACIIUPEHHUE ONBbITA NEATEIILHOCTH Ha €€ OCHOBE, B TOM
quclie B 4aCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUA:

[IEHHOCTHOTO OTHOIICHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAYYHOMY
HACJICIUIO, TIOHUMAaHUS 3HAUYEHUS XUMHUYECKOW HayKd B IKU3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BIAJIeTh JOCTOBEpHOM HHOpMAIMEl O MNepeloBBIX AOCTHXKEHUSIX U OTKPBITHIX
MHUPOBOM U OT€YECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOWCTBE MHpa U
00111ecTBa;

2) rpa:kKIaHCKOr0 BOCIIUTAHUSA:

MpEJICTaBICHUs] O COIMAIbHBIX HOpPMax M TpaBUiaX MEXIMYHOCTHBIX OTHOILIEHUH B
KOJJIEKTUBE, KOMMYHHKaTUBHOM KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOH,
y4e0HO-HUCCIeIOBATEIbCKOM, TBOPUYECKOM W  APYTMX BHIAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JAEATEIHbHOCTH TPU BBHIMOJHEHWH YYE€OHBIX, MMO3HABATEIbHBIX 3aj1ad,
BBIMIOJTHEHUN XMUMHYECKUX OSKCIEPUMEHTOB, CO3/IaHUM YYEOHBIX TIPOEKTOB, CTPEMJICHHUS K
B3aMMOINOHMMAHHUIO W B3aMMOIIOMOIIM B TMpolecce STOM Y4yeOHON JesTeNbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE TMOBEJCHUE M MOCTYNKHA CBOMX TOBAPHINEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHMS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 NMO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUSI O BEUIECTBE U XMMHUYECKOH peakliu, COOTBETCTBYIOLINE
COBPEMEHHOMY YypPOBHIO Pa3BUTHS HAyKH M COCTABJISIIONINE OCHOBY JUIsl TOHUMAHUS CYITHOCTH
HAyYHOW KapTHUHBI MHpA, TPEICTABICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIHI,
B3aUMOCBS3SX YEJIOBEKA C MPUPOIHON CPENOi, O POJIM XMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbBIE MOTHBBI, HalpaBlieHHbIE Ha TMOJIy4YeHHE HOBBIX 3HAHUI 10 XUMHUH,
HEoOXoauMBbIE ISl  OOBSICHEHHS HAOMIOJaeMbIX TMPOIECCOB W  SBICHUH, TO3HABATEIHHOM,
WH()OPMAIIMOHHONW W YUTATEIhCKOW KYyIbTYphI, B TOM 4YHCIE€ HaBBIKOB CAMOCTOSTEIHHOU pPabOTHI C
y4eOHBIMM TEKCTaMH, CIPAaBOYHOW JIUTEPATypol, JOCTYNHBIMH TEXHUYECKUMHU CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOy4YeHHMIO M TO03HAHHIO, JIHOO0O03HATENBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHMIO, TPOEKTHOM M MCCIENOBATEIbCKONW NESATEIBbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) dopMuUpoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH XH3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3J0POBBIO, YCTAHOBKU Ha
3I0pOBBI 00pa3 KU3HHU, OCO3HAHUE TOCTCACTBUN U HETIPUSTUE BPEIHBIX MPHUBBIYEK (YIOTPEOICHHUS
QJIKOTOJIS, HAPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOJCHUS TIpaBui O€30MacHOCTH TPH
oOpallleHuU C XUMUYECKIMH BEIIeCTBAaMU B OBITY U pPeajbHOM KU3HU;

S) TPyAOBOr0 BOCIMTAHHUSA:

HMHTEPEC K MPAKTUIECKOMY U3YUYCHHUIO MPoQeccuii U TpyAa pa3aIuvaHOrO poja, yBaKCHUE K TPYILy
U pe3ylibTaTaM TPYAOBOIl AESITEIbHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUM



M0 XMMHUH, OCO3HAHHBIN BHIOOP MHIWBHUIYyALHON TPACKTOPUHU MPOJOHKEHUS 00pa3oBaHUs C y4ETOM
JTUYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
yCHemHoil mnpodecCHOHATbHOW JESTENBbHOCTH M Pa3BUTHUS HEOOXOAMMBIX YMEHHIl, TOTOBHOCTb
a/JIanTHPOBaThes B MpodeccnoHanbHOI cpee;

6) ’K0JIOTNYEeCKOT0 BOCITUTAHHUSA

IKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K MPUPOJE KAaK HCTOYHHKY >KH3HU Ha 3emile,
OCHOBE €€ CyIIeCTBOBAHMs, MOHMMaHHE IIEHHOCTH 3J0pPOBOro U 0e30macHoro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MUYECKOMY M MCHUXHUYECKOMY 3J0POBbIO, OCO3HAHUE
IIEHHOCTH COOJIFOJICHHST TIpaBWJI OE30MacHOTO TMOBEACHUS MpU paboTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYAIUAX, YIPOXKAIOLUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJy4YaeMble MPH W3YYCHHHM XUMUU, JUIS PEUICHUS 3anad,
CBSI3aHHBIX C OKPY’KaroUIeH MPUPOAHON CPEmOid, JJIsl TMOBBIIIECHHUS YPOBHS SKOJOTMYECKOU KYJIbTYPHI,
OCO3HaHHUA TJ00aIbHOIO XapaKTepa 3KOJIOTUYECKUX MPOoOJeM U MyTell X pelIeHHs MOCPEACTBOM
METOJIOB XMMHH, SKOJOTHYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJCTBOBATHCS MM B TO3HABATEIILHOM,
KOMMYHHMKATUBHON U COLIMAJIBHOW ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTampeaMETHBIX pPE3yJIbTAaTOB BBINCISAIOT 3HAYUMBIE Ui (OPMUPOBAHHUS
MHUPOBO33pEHUSI OOIIEHAYYHbIC TOHATHS (3aKOH, TEOpHs, NPUHIMI, THIOTe3a, (akT, cHucrema,
MPOLIECC, AKCIEPUMEHT M JApPYroe.), KOTOpbhle HCHOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX
npeaMeTax M MO3BOJISIIOT HAa OCHOBE 3HAHUM W3 3THUX MPEeAMETOB (POpMHpPOBATh MpPEICTaBICHHE O
[[EJIOCTHOM HAay4YHOU KapTHHE MHpa, M YHUBEpCAbHbIC Y4eOHble nelcTBUS (ITO3HABATENBHEIE,
KOMMYHHUKATHUBHBIC, PETYJISTUBHBIC), KOTOpbIE 00ecreynBaloT (OPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

ITo3HaBaTe/IbHBbIEC YHHBEpPCAJIbHbIE 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 OOBSICHEHHS OTHAEIbHBIX (DAaKTOB M SIBJICHUIA,
BBIOMpATh OCHOBAHHSI W KPHUTEPUHU [UISI KIACCU(PUKANUUA XUMHUYECKUX BEIIECTB U XUMHUYECKUX
peaKiuii, yCTaHABIMBATh MPUYMHHO-CIICJICTBCHHBIC CBSI3U MEXKIY OOBEKTAMH HW3YUYCHHsSI, CTPOHTH
JIOTUYECKHE pacCcykAeHUs (MHIYKTUBHbIC, AEIyKTUBHbIE, IO aHAJIOTHUU), [eNaTh BBIBOJABI U
3aKJIIOYEHUS;

YMEHUE TPUMEHSTh B TMPOLECCe IMO3HAHMWS TOHATUS (NIPEAMETHBIE W METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENIH, UCHOIb3yeMble B XHMHH, MPEOOpa3OBHIBATh IIHUPOKO
MpUMEHsIeMble B XHMHUM MOJENbHbIE MPEICTABICHUS — XUMHUYECKUH 3HAK (CHMBOJ JJIEMEHTA),
XxuMHuueckas Gopmyra U ypaBHEHHE XMMHUUYECKOM peaklUy — MPU pelieHUH y4eOHO-MT03HABATEIbHbBIX
3a/a4, ¢ Yy4€TOM 3THUX MOJEIbHBIX MPEICTaBICHUN BBISBISATh U XapaKTEPU30BATH CYILIECTBEHHBIE
MPU3HAKYA U3Y4YaeMbIX OOBEKTOB — XMUMUYECKUX BEIISCTB U XUMUYECKUX PEAKIU, BBISIBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3M WM NPOTUBOPEUHs B H3y4YaeMbIX MpoLEeccax Hu
SIBIICHUSIX.

ba3oBbie ucciienoBare/ibCKie 1eHCTBUSA:

YMEHHUE UCIO0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B
KauecTBE OCHOBBI ISl (DOPMHpOBAHHUS THIOTE3bl MO MPOBEPKE MPABUIBLHOCTU BBICKA3bIBAEMBIX
CYXJICHUM;

NpUOOpEeTeHHEe OMbITa M0 IUIAHUPOBAHHUIO, OpPTaHW3allMd M MPOBEACHUIO YYCHHUECKUX
AKCIIEPUMEHTOB, YMEHHE HaOII0aTh 3a XOJOM MPOIECCa, CaMOCTOSTENLHO IPOTHO3UPOBATH €0



pe3yabTar, (opMymupoBaTh OOOOINEHUS W BBIBOABI IO pE3yJNbTaTaM IMPOBEIEHHOTO OIbITA,
WCCJIETIOBAHMS, COCTABIIATH OTYET O MPOJIEIaHHOM paboTe.

Pab6ora ¢ undopmanmueii:

yMEeHHE BbIOHMpaTh, aHAIM3UPOBATh U WHTEPIPETHPOBATH MH(MOPMALIMIO Pa3IUYHBIX BUIOB U
¢dopM TmpencTaBieHHs, MOMy4YyaeMyl0 M3 pa3HBIX MCTOYHHKOB (HAy4HO-IIOMYJISIpHasl JUTEparypa
XMUMHYECKOTO COJEpXKaHMs, CIPaBOYHBIE MMOCOOMs, pecypchl MHTepHeTa), KPUTHYECKH OLECHHBATH
MIPOTUBOPEUYUBYIO U HETOCTOBEPHYIO HH(OPMALINIO;

yMEHHE MPUMEHSATh pa3iMYHble METOJbl U 3alpochl MPHU MOUCKE U OTOOpe MHpopmanuu u
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JUIsl BBIIOJIHEHUS Y4YEOHBIX W IO3HABATENbHBIX 3a7ad
OIpeNeIEHHOTO THMA, TNPUOOPETEHHE OMbITa B O0JIACTH HUCHOJB30BAHUSA HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH, OBJIAJEHUE KYJbTYpOHl AaKTUBHOIO MWCIIOJIB30BaHUS Pa3INYHbIX
MOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BbIOMpaTh ONTUMANIbHYIO (hOpMYy IpeacTaBiIeHUs UHQOpMALUU
U WUTIOCTPUPOBATH pellaeMble 3aJauld HECJIOKHBIMH CXEMaMH, Juarpammamu, ApyruMu (popmamu
rpaduKu 1 UX KOMOMHAITUSAMU,

YMEHHE WCIONb30BaTh M AaHAJTU3UPOBaTh B IIpolecce Y4YeOHOW M HCCIeN0BaTeIbCKON
NEesTeIbHOCTH MH(GOPMAIUIO O BIMSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO3sICTBa M TpaHCIOPTa Ha
COCTOSTHHUE OKPY>KaroIIeH MPUPOIHOMN CPEIbl.

KoMMmyHuKkaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

yMEHHsI 3a7]aBaTh BOMPOCH! (B XO0Jle JUANOTa U (MJIK) AUCKYCCHHU) IO CYIIECTBY 00CYXIaeMoi
TeMBI, (POPMYITHPOBATH CBOU MPETIOKEHHUS OTHOCUTEIHHO BBIIOJHEHHSI IPEATIOKEHHOM 3a/1a4;

YMEHHS TPEICTAaBISATh MOTYYEHHbIE PE3YyJbTaThl MO3HABATEIbHON AESITEIbHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JAeJaTh IMPE3EHTALNIO PE3yIbTaTOB BBIIOJHEHUS XMMHYECKOIO SKCIIEpUMEHTA
(;mabopaTopHOro oOmeITa, Ja00paTOpHO pabOTHI MO HCCIEAOBAHUIO CBOICTB BEIIECTB, Y4eOHOTO
MIPOCKTA);

yMEHHUSI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM IO3HABaTEIbHOW U
MCCIIEIOBATENILCKON JEATENIbHOCTU MPH PELICHUH BO3HUKAIONIMX MPOOJIEM Ha OCHOBE y4éra OOLIMX
MHTEPECOB M COIJIACOBAHMA NO3ULMH (00CYX aeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC ILITYPMBD»,
KOOpJUHAIINSI COBMECTHBIX NEHCTBUH, OIpe/eleHre KPUTEPUEB IO OLEHKE KayecTBa BBIITOJHEHHOM
paboTHI U APYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHME CaMOCTOSITEIBHO ONPEAENATh LU JEATENIbHOCTH, IUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTH, BbIOUpaTh Hambosee
s dexTuBHBIC CITOCOOBI pelieHusT y9eOHbIX W MO3HABATEIbHBIX 3a7[a4, CAMOCTOSITEIIBHO COCTAaBIISAThH
UM KOPPEKTUPOBATh IPEIJIOKECHHBIA AJITOPUTM JACUCTBUN IPU BBIIOJHEHHUU 33JaHUNA C y4ETOM
MOJyYeHUs HOBBIX 3HAHMKH 00 H3yyaeMbIX OOBEKTAaX — BEIIECTBAX M pEAKUUAX, OLECHHUBATH
COOTBETCTBHE IMOJIyUEHHOTO pE3yJibTaTa 3asBJICHHOHN LM, YMEHHUE HCIONb30BaTh U aHAJIU3UPOBATH
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUU 3aaHHIi.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe nmpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHUIO 00SA3aTENBHOTO  COAEpKaHMUS,
YCTAHOBJICHHOTO  JaHHOW  (emepasibHOW  paboueld  MPOrpaMMON,  BBIIEISIOT:  OCBOCHHBIC
00y4aroIMMUCs Hay4Hble 3HAHHS, YMEHHUS M CIIOCOOBI JACWCTBUH, crienupuieckue i MpeIMeTHON
obmact «XUMHUS», BHIBl JEATEIBHOCTH MO TIOJYYEHUIO HOBOI'O 3HAHUS, €r0 WHTEpHpETaIHH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIUYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoH1y o6yueHus B 8 kiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPAXkaTh
c(OPMHUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

® PaCKpbIBaTh CMBICJI OCHOBHBIX XMMHUYECKHUX IOHATUI: aTOM, MOJIEKYJIa, XUMUYECKHUI JIEMEHT,
IIPOCTOE BEILIECTBO, CJIOKHOE BEUIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs), BaJIEHTHOCTD,



OTHOCHUTENIbHASI aTOMHAasi W MOJIGKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasl 0Nl XHMMHYECKOTO DJJIEMEHTa B COCAMHEHHH, MOJSPHBIA O0BEM, OKCHI, KHUCIOTa,
OCHOBaHHUE, COJIb, JJIEKTPOOTPHUIATENLHOCTb, CTENEHb OKHCIEHUS, XHUMHUYEcKas peakius,
KJacCUpUKALUg peaklUMid: peakUH COCIUHEHHS, PEaKIUH pa3lIOoXKEeHHs, pPEaKIHH 3aMelIeHHUs,
peakiuu oOMEHa, 3K30- M SHIOTEPMHUYECKHE PEaKIMH, TeIioBo 3(D(eKT peakuuu, SApO aToma,
ANIEKTPOHHBIA CIIOM aToma, aTOMHas OpOWTanb, PaJAMyC aroMa, XMUMHYECKas CBs3b, MOJIIpHAS H
HEMnoJIsIpHasi KOBaJIGHTHasl CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH, PAacTBOp, MaccoBas JOJIs
BelecTBa (MMPOIICHTHAs! KOHIIEHTpPAIUsI) B PaCTBOPE;

® WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX MOHSITHM W NPUMEHSATH ATH MOHSATHS
MIPU OMUCAHUM BEILIECTB U UX MPEBPAICHHUI;

® ICTIOJIF30BaTh XUMHUYECKYI0 CHMBOJIHMKY HJIsi COCTaBJICHHS (OPMYINl BEIIECTB M ypaBHEHUN
XUMHYECKUX PEAKIIU;

® OTIPE/IENIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSIX, CTETICHb OKHCIICHUS
AJIEMEHTOB B OWHApHBIX COEAMHEHMSX, NPUHAAJIEKHOCTh BEIIECTB K OIpeleIéHHOMY KIIaccy
coequHEeHN 1Mo (opmyrnaMm, BUJ XUMHUYECKOW CBSI3U (KOBAJICHTHAS M WMOHHAS) B HEOPTaHUYECKUX
COCJIMHEHMUSIX;

epackpeiBaTh cMbica [lepuomanueckoro 3akona JI. WM. MenneneeBa: IeMOHCTPUPOBATH
MOHMMAaHHUE TEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT WX IIOJIOKEHUS B
[lepuoanueckoil cucreme, 3aKOHOB COXpPAHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUeHUs, 3aKOHa ABOTaIpo;

® OIIICHIBATh M XapaKTepU30BaTh TaOMMuHyro Qopmy lleproamueckoil cUCTEMBI XMMHUYECKUX
AJIEMEHTOB: DPa3IM4aTh MOHATHS «rJaBHas moarpynna (A-rpynma)» u «mobounas noarpymma (b-
rpynmna)», Maible U OOJNbIINE TEPUOMBI, COOTHOCUTh O0O3HAUEHUsS, KOTOPhIE MMEIOTCS B Ta0JHIle
«Ileppuoguueckas cucrema xumudyeckux dnemeHTtoB [J[. WM. MeHneneeBa» ¢ 4YUCIOBBIMHU
XapaKTePUCTHUKAMHU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsl sjpa, oOliee 4Hucio
ANIEKTPOHOB U paclpeAesieHUE UX MO ICKTPOHHBIM CIIOSIM);

e KJIaCCU(UIIMPOBATH XUMHYECKHE JIEMEHTHI, HECOPTaHUYECKHUE BEIIECTBA, XHMHUECKUE PEAKIIUU
(110 YMCITy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY 3D PeKTy);

® XapaKTepU30BaTh (OMUCHIBATh) OOIINE XUMUYECKUE CBOWMCTBA BEUIECTB PA3IMYHBIX KIIACCOB,
MOATBEPKIasi OMHMCAHWE TPUMEpPaMH MOJICKYJSPHBIX YPABHEHHA COOTBETCTBYIOIIMX XUMHYECKUX
peaKIuii;

® [[POTHO3UPOBATh CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT HX KadyeCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALLEHUI B pa3INYHbBIX YCIOBUSX;

® BEIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO JIOJIIO
XUMHYECKOT0 3JIeMEHTa 1o (opMyJie COeTUHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, TPOBOAUTD
pacuéThl M0 YpaBHEHUIO XUMUYECKOM peaklnu;

® IPUMEHSAITH OCHOBHBIC OIEPAIH MBICITUTEILHON NeSITEILHOCTH — aHAIIM3 U CUHTE3, CPaBHEHUE,
00o0011eHe, cucTeMaTu3alnio, Kiaccu(UKaluio, BhISIBIEHUE IPUYUHHO--CIIEICTBEHHBIX CBSA3EH — AJs
W3YYCHHsI CBONCTB BEIIECTB M XMMHYECKHX PEaKIHi, €CTECTBEHHO-HAYYHBIE METOMBI TMO3HAHUS —
HaOIt0IeHNe, U3MEPEHUE, MOJICIIUPOBAHKE, YKCIIEPUMEHT (pealbHbI U MBICICHHBIN ),

e CcJIe10BaTh IIPaBHJIaM MOJIb30BAHUS XUMUYECKON MOCYI0M U TaOOpaTOpHBIM 000pyI0BaHUEM,
TaK)Kke MpaBuiiaM oOpallleHHs C BEUIECTBAMH B COOTBETCTBHHM C WHCTPYKIHSMH IO BBIIOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEMIECTB (BOIOPOIa
U KHCIIOpOJa), NPUTOTOBIEHHUIO PAacTBOPOB C ONPEACIEHHOM MAacCcOBOM [o0yied pacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATH M MPOBOJHWTH XMMHUYECKUE IKCIIEPUMEHTHI MO0 PACIIO3HABAHUIO PACTBOPOB
IIEJI0OYEH ¥ KUCIIOT C MOMOIIBIO HHIUKATOPOB (JJakMyc, (heHOoIpTaIeHH, METHIIOPAHX U IPYTHE).



K konIy oOyueHus B 9 kjiacce mpeIMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y 00YUAIOIIUXCA YMEHUI:

® PaCKpPBIBAaTh CMBICJI OCHOBHBIX XUMUYECKUX IMOHATUN: XUMUYECKUI JIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTHOH, aHMOH, IIPOCTOE BELIECTBO, CII0)KHOE BELIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHULIATEIBLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl PEaKLMs, XUMUYECKasi CBA3b, TEIUIOBOU
adpdext peaknumu, MOJIb, MOJSIpHBIH  O00BEM, pacTBOp, OIEKTPOIHTHI,  HEIJICKTPOJIHUTHI,
AJIEKTPOIUTUYECKAs JUCCOIMALUS, PEaKI[M HOHHOTO 0OMEeHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTuMble U HEOOpAaTUMBIE PEAKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, OKUCIUTEID,
BOCCTQHOBUTEIIb, OKUCIIEHME M BOCCTAHOBJIEHUE, AJUIOTPONHs, aM(pOTEPHOCTb, XUMHUYECKas CBS3b
(KoBaJIeHTHAasi, MOHHAsA, META/NINYecKas), KpUCTAJUINYECKas peleTka, KOppo3us METaJIOB, CIUIaBH,
CKOPOCTb XUMHUYECKON peaKkIuy, peAeabHo fJomyctumas koHuentpanus 111K Bemectsa;

® MJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX MOHSITHUM U IPUMEHATH ITH MOHATHS
IIPY OIIMCAHHUM BELLECTB U X IIPEBPALLCHMUI;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJMKY JISi COCTaBICHHS (OpPMYJ BEIIECTB M YpaBHEHUH
XUMHYECKUX PEAKIIUN;

® ONIPENENIATh BaJCHTHOCTb M CTENEHb OKHUCIIEHUS XHMHUYECKHUX 3JIEMEHTOB B COEIMHEHUSX
pPa3IMYHOIO COCTaBa, IPUHAMJIEKHOCTh BELIECTB K OINPEAECIEHHOMY KJIacCy COEAMHEHHUH 10
dbopmynaM, BHJI XUMHUYECKOM CBs3M (KOBaJEHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHWYECKHUX
COEAMHEHUSX, 3apsA] HMOHA IO XHMMHYECKOHl (opMmyie, XapakTep cpeabl B BOJHBIX pacTBOPax
HEOPraHUYECKUX COCAVMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKH KOHKPETHOI'O BELIECTBA;

e packpbiBaTh cMbIca llepuonnueckoro 3axkona JI. M. MenneneeBa U I€MOHCTPUPOBATH €TI0
NOHMMAaHHE: OIUCHIBaTh M XapakTepu3oBaTh TabmuuHyio ¢Gopmy Ileproguueckoil cucTeMbl
XMMHAYECKHX 3JIEMEHTOB: paszinyaTh MOHATUS «rJaBHas noarpynmna (A-rpynma)y U «1mobodHas
noarpynna (b-rpynmna)», Masbie u O0NbIIHMe MEPUOIbI, COOTHOCUTH 0003HAYCHUS, KOTOPHIE UMEIOTCS B
NEpUONYECKON TabyuIe, C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHMS aTOMOB XHUMHMUYECKHX
3JIEMEHTOB (COCTaB U 3apsij A1pa, 00IIee YUCIO AJIEKTPOHOB U paclpe/ieieHue UX IO AJIEKTPOHHBIM
CII0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COCIWHEHHH B
Ipezeaax MaJbIX NEPUOJOB U INIABHBIX MMOATPYIII C Y4ETOM CTPOCHHSI HX aTOMOB;

e KJ1acCU(PUIUPOBATh XUMUUYECKHE 3JIEMEHTBI, HEOPraHUUYECKHE BELIECTBA, XUMUYECKUE PEAKLIUU
(Mo yMcay M cocTaBy y4yacTBYIOIIMX B PEAKLMU BELIECTB, MO TEIUIOBOMY 3((EeKTy, 0 U3MEHEHUIO
CTEINEHEH OKUCIIEHUS! XUMUUYECKUX HJIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CrenU(pUUIECKUe XUMHUYECKUE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEILECTB, IOATBEP)KJasi ONHCAHWE IPUMEpPaMH MOJEKYJSAPHBIX M HOHHBIX YpPaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIMII;

® COCTaBJISATh YPAaBHEHUS NIEKTPOJIUTUUECKON TUCCOLMALINN KUCIIOT, IEJI0UEN U COJIEH, TTOIHbIE
U COKpalI€HHBIE YpaBHEHHS pPEaKLUUid HMOHHOTO OOMEHa, ypaBHEHMS pEakIUil, MOATBEPKIArOIINX
CYILECTBOBAHME FCHETHYECKOM CBSI3U MEX]y BEILIECTBAMU PA3JIMYHBIX KIACCOB;

® DaCKpbIBaTh  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUH  IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOI0 OajlaHCa ITUX peaKluii;

® [I[POTHO3UPOBAaTh CBOWCTBA BCILIECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOXHOCTH
IIPOTEKAHNS XMMUYECKHUX MPEBPAILECHNN B PA3JIMYHBIX YCIOBHAX;

® BEIYHCIIATh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYHO MacChl BEILECTB, MACCOBYIO JIOJIO
XMUMHYECKOI0 JIEMEHTA 10 (POpPMyJIe COETUHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKON PEaKIUU;

e cOOIIOIATh MIPaBUJIa TIOJIB30BAHUS XMMHUYECKON MOCYA0H 1 1abopaTOpHBIM 000pyI0OBaHUEM,
TaKXke MpaBuia OOpalleHHs C BEHIECTBAMH B COOTBETCTBHHM C MHCTPYKIUSMH IO BBITOJHEHHIO



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

®IPOBO/INTH PEAKIMH, TOATBEPKIAIONINE KAdeCTBEHHBIH COCTaB Ppa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMUJI-, HOAU-, KapOoHAT-, pocdaT-, CHIMKAT-, CylbdaT-,
THIPOKCH-NOHBI, KATHOHBI aMMOHUSI M WOHBI M3YYEHHBIX METAJJIOB, NPHCYTCTBYIOIINE B BOJTHBIX
pacTBOpax HEOPraHWYECKHUX BEIIECTB;

® [IPUMEHATH OCHOBHBIE ONEPALIUU MBICIIUTEILHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHUE,
000011eHne, CHCTEMAaTH3AINIO, BEISBICHUE IPHYMHHO-CIICICTBEHHBIX CBA3EH — ISl M3Y4YEHHs CBOWCTB
BEIIECTB M XHMMHUYECKHX pEaKIUil, €CTeCTBEHHO-HAayYHble METOJbl IMO3HaHHUA — HaOIIo/eHHe,
U3MEpEeHue, MOJICITUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC

KoanuecTBO 4acoB

Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTPOHHbBIe (HM(POBbIE)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pazgea 1. [lepBoHavaibHbIe XMMUYECKUE MOHATHS
Xumus — BakHasg 00J1acThb
1.1 €CTECTBO3HAHUA U IIPAKTUUCCKOU 5 2 buGnnorexa LIOK
' p https://m.edsoo.ru/7f41837¢c
EeSITEILHOCTH YEI0BEKA
Bbu6nuoreka [JOK
1.2 BemecTBa 1 XuMuueckue peakiuu 15 1
t peakd https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paznen 2. BaxxHeiiue npeacTaBuTe/Id HEOPraHU4eCKUX BelllecTB
)1 Boznyx. Kucnopoa. [Tonsitie 06 6 bubnuoreka [IOK
' OKCHJIaxX https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 B 1 8 1
OAOPOA-LIQHITHE O KHEIOTAX 1 cOIIX https:/m.edsoo.ru/7f41837c
)3 Bopna. PactBopsr. [Tonsitue 06 5 | | bu6mmoreka [IOK
' OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 | | bubmmoreka [JOK
' COeIMHEHU N https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pasznen 3. Ilepuoaguueckuii 3axoH u Ilepuoaguyeckas cucrema xumnueckux 3jeMeHToB /I. U. MenneneeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHUTE/IbHbIE peaKIIul

3.1

[lepronnueckuii 3aKOH U

7

Bbu6nuoreka [JOK




[lepuoanueckas cucTeMa XUMHUYECKUX
anemeHnToB /I. 1. Mennene-eBa.
CrpoeHue aToma

https://m.edsoo.ru/7f41837¢

30 Xumuueckas cBsizb. OKMCIUTEIBHO- 8 bubmuorexa [JOK
' BOCCTAHOBUTEJILHBIE PEAKI[UU https://m.edsoo.ru/7f41837¢c
Bbu6nuoreka [JOK
Hroro mo pasiery 15 https://m.edsoo.ru/7f41837¢
Bbu6nuoreka [JOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




9 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB U TeM uudpoBbie
Ne i/m P Kontpoabnbie  IIpakTnueckue (upp )
NMporpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XuMu4ecKkne peakiun
11 [ToBTOpEHME 1 yIITyOJICHHE 3HAHUT 5 | bubanorexka [HOK
' OCHOBHBIX Pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT JUCCOLIHAIIHSI. 2 | 1 bubanorexka HOK
) XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Nroro no pazgeny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS
)1 OO6mas XxapakTepruCcTUKa XUMHUIECKUX 4 | bubnnorexa [HOK
' sneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast xapaKTepucTUKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa LOK
' PYTHIRL 6P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast xapaKTepucTUKa XUMUIECKUX
2.3 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas XxapakTepucTUKa XUMUYECKUX
2.4 anemeHToB I[VA-rpynmnsl. Yriaepon u 8 1 2 bubmmorexa [OK
' . PYIHIBE poA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Nroro no pazgeny 25




Pa3gen 3. MeTaJlJIbI M BX COeTUHEHU S

3.1 OO01Ire CBONCTBA METAILIOB 4 bubmorexa LOK
https://m.edsoo.ru/7f41a636
3.2 Bakuelimme MeTayuIbl U UX COEIUHEHMUS 16 bubmmorexa IOK
https://m.edsoo.ru/7f41a636
Nroro no pazgeny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerniecTBa 1 MaTepuabl B )KU3HU UEJIOBEKA 3 bubmmorexa [IOK
‘ B p https://m.edsoo.ru/7f41a636
Nroro no pazgeny 3
PesepBHOE BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Tema ypoka KouaunyecTBo DJIeKTPOHHBbIE U(PPOBHIE
n/n 4acoB oOpa3oBaTe/ibHbIE pecypchl
| [Ipeamet xumun. Pois XUMUU B KU3HA | bu6nuoreka [JOK
yejioBeka. Tejia U BemecTsa https://m.edsoo.ru/ff0d210c
) [TonsiTE 0 MeTOAAX MO3HAHUS B | bubnoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
IIpakTnueckas padora Ne 1
3 «IIpaBuna paboTsl B 1ab0OpaTOpUu U | Bubmuotexa [JOK
puEMBI 00paIeHus ¢ Ja00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucteie BemecTBa U cMecH. CriocoObl | bubnuoteka [JOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
IIpakTnyeckas padora Ne 2
. but6mmoreka [IOK
5 «Paznenenue cmecelt (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBAapEHHOHN COJIN)»
bub OK
6 ATOMBI 1 MOJIEKYJIBI 1 nosmotexa I
https://m.edsoo.ru/ff0d2a6c¢
7 XuMHUYeCKUe 3JIEMEHTBI. 3HAKU | bubnuoteka [JOK
(CUMBOJIBI) XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmunoreka LIOK
8 [IpocThie U COXKHBIE BENIECTBA 1
https://m.edsoo.ru/ff0d2a6c¢
but6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1
https://m.edsoo.ru/ff0d2d50
3aK0H TOCTOSIHCTBA COCTaBa BEIIECTB.
but6mmoreka [IOK
10 Xumudaeckast opmyna. BameHTHOCTH 1
https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHUX JIEMEHTOB
1 OtHOcHTENbHAsA aTOMHAs Macca. | bubmuoreka [{OK
OTHOcHTENbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
D MaccoBas 10511 XMMHYECKOTO 1 bubnuoreka [JOK
3JIEMEHTA B COCAUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuaectBo BemecTBa. Motb. | bubnuoteka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 du3nYecKrue U XUMUYECKUE SIBICHUS. | bubmuoreka [{OK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBUs IPOTEKaHUS | bu6nuorexa [IOK
XUMHYECKHUX PEaKL Ul https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. | bu6nuoreka [IOK

XUMHUYECKUE ypaBHEHUS

https://m.edsoo.ru/ff0d3b88




Brraucnenus KOJIMYECCTBA, MACChI

17 BEIIESCTBA [0 YPABHCHUSAM XUMHICCKUX bubmorexa HOK
HHeCTBa Ho yP https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanust XMMHUYECKHX PEeaKIIHid
18 (coenmHeHMS, pa3I0KEHUS bubmorexa [IOK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHMS, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. OO00IICHHE 1 bubmorexa OK
H AT, o https://m.edso0o.ru/ff0d40c4
cUCTEeMaTH3aIus 3HaHUI
20 Kontponbnas padota Nel o teme bu6nuoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bo3ngyx — cmech razos. Cocras
21 Bo3ayxa. Kucmopo 9JIEMEHT U bubmorexa HOK
Ayxa. oA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nyecKkrue U XUMHUYECKHUE CBOMCTBA
22 KHCIJIOPO/Jia (peaKIuu OKUCICHUS bubmorexa [IOK
PoAa peaich . https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOsbI OTy4YeHUs KUCIOPO/ia B
23 71a00pPaTOPHUH U IPOMBIIIJICHHOCTH bubmorera [IOK
patop P ' https:/m.edsoo.ru/ff0d497a
IIpuMeHeHue kucnopona
TennoBoii 3pPeKT XuMUIECKOI
24 peaKIuu, OHSITHE O bu6nuoreka [IOK
TEPMOXMMHUYECKOM ypaBHEHHH, DK30- U https://m.edsoo.ru/ff0d4790
OHIOTEPMUUYECKUX PEAKIIUIX
TormumBo (HedTh, yroib U METaH).
(edb, y ) bubmoreka [IOK
25 3arpsi3HEHUE BO3TyXa, CIIOCOOKI €T0
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPACHUS
IIpakTnueckas padora Ne 3 no Teme
26 «ITonydenne u cobupanue Kuciopoaa bubmorexa HOK
y N p poa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHUE €r0 CBONCTBY»
7 Bonpopon — snemMeHT 1 npocroe bu6nuoreka [IOK
BelecTBo. Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 duznyeckne 1 XUMHYECKHIE CBOMCTBA bubnuoteka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHUCITOTAX U COJISIX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTy4YeHus: BOAOPO/Ia B bubmuoreka [{OK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTnueckas padora Ne 4 o Teme
bubmunoreka LIOK
31 «[Tonyuyenue u cobupanue BoAOpoa,

M3y4YE€HHUE €r0 CBONCTB)

https://m.edsoo.ru/ff0d4f42




MomnsipHblii 00bEM ra30B. 3aKOH

bubmunoreka LIOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro M3BECTHOM bubmorexa OK
B MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brraucnenus 00bEMOB ra3oB 1Mo
34 ABHEHUIO PEAKIIMM HA OCHOBE 3aKOHA Bubmmorexa [IOK
ypas peartim i https://m.edsoo.ru/fi0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 DuU3NYECKUEe U XUMUYECKHE CBOMCTBA bubmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuoreka [IOK
AHIAUKATOPax https://m.edsoo.ru/ff0d59¢e2
Bopa xak pactBoputens. HacblleHHbIE
37 Y HEHACHIIIICHHBIE PACTBOPHI bubmorexa OK
5 PacTBOpEL https://m.edsoo.ru/fi0d5b40
MaccoBast 10Jis BEIIECTBA B paCTBOPE
IIpakTnueckas padora Ne 5 no reme
18 «IIpuroToBieHne pacTBOPOB C bu6nuoreka [IOK
onpeaenéHHON MacCOBOM 10eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELLIECTBA»
39 KonTponbnas padorta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiacCu(pUKaIus, bubmunoreka LIOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubnmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS, bubmuoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [lonydyeHne u XuMHUYECKHE CBOWCTBA Bu6muotexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, but6mmoreka [IOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0dfee2
45 [TomyyeHue u XUMHUYECKUE CBOMCTBA bubmmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnocoébllj oI q)eHI/I;I XHMI/IquKHe bubmorexa HOK
N YACHI, https://m.edsoo.ru/00ad9474
CBOMCTBa
IIpakTnueckas padora Ne 6.
47 Pemienne skcnieprMeHTaIbHBIX 33124 bubmmoreka [JOK

o TeMe «OCHOBHBIE KJIaCChI
HEOPTaHWYECKHUX COCTMHCHUI

https://m.edsoo.ru/00ad9b7c




43 ['eneTnyeckas cBsI3b MEXKIy Kilaccamu bubmmoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
49 O06o01IeHre U cucTeMaTru3aIus bubnuoteka [JOK
3HAHUI https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
. https://m.edsoo.ru/00ad9ela
COCIMHECHU I
[TepBbIe MOMBITKH KIacCUPUKAITII
51 XUMHYECKHUX 3J1eMeHTOB. [ToHsATHE O bubmorexa [IOK
i https://m.edsoo.ru/00ad9ffa
TPYIIaxX CXOTHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U
bubmunorexa LIOK
52 [Tepuoanueckasi cucteMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . MenaeneeBa
53 Ilepuopl, TPyHIIkL, 110 TIITBI bubmmorexa [IOK
PHOAPL, TPYIHIRL TOAPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubmmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
N bu6mmoreka [IOK
55 aTOMOB 3JiIeMeHTOB [lepuonnueckoit
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA TI0 €T0 IOJI0KCHHUIO B bubmuoreka [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneesa
3nauenue [leproanyeckoro 3akoHa
57 TSl pa3BUTHSI HAyKH 1 ipakTuku. 1. W. bubnmoreka [JOK
MenpeneeB — y4€HbIN, IEIArOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
53 DIEKTPOOTPULIATETLHOCTH aTOMOB bubmmoreka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka LIOK
59 Honnas xuMHuueckas CBsi3b
https://m.edsoo.ru/00adac34
60 KoBanentnas nossipHas XuMudeckas bubmmoreka [JOK
CBs3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOsIpHAS XUMHUYECKast bu6nuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bubmuotexa [JOK
62 CreneHb OKHUCIEHUS 1
https://m.edsoo.ru/00adae28
63 OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE bubmmoreka [JOK
peakunu https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIIH bubmuoreka [IOK




https://m.edsoo.ru/00adb076

KonTtponsHas padora Ne4 o reme

65 «Ctpoenne atroMa. XUMHUYeCcKas bubmmorexa LIOK
P ' hitps://m.edsoo.ru/00adb486
CBA3bY»
66 PesepBHblit ypok. O6001menue u Bubmuotexa [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PeseprubIit ypok. O6001IeHNE 1 bu6nuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PesepBHslit ypok. O60011eHne u bubmmoreka [JOK

cUCTeMaTU3alus 3HaHU!

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

Ne Tema ypoka KosaunuyectBo DJIeKTPOHHBbIE HU(PPOBHIE
n/n 4acoB oOpa3oBaTe/ibHbIE pecypchl
[lepuoauueckuii 3aK0OH.
but6mmoreka [IOK
1 [lepuoauueckast cucteMa XUMHYECKUX 1
https://m.edsoo.ru/00adb59e
anemenToB J[. 1. Menaeneesa
3aKOHOMEPHOCTH B U3MEHECHHUH
N bubmunoreka LIOK
2 CBOMCTB XMMHUUYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanust 1 HOMEHKIIAaTypa | bubmmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMHuuecKkou CBS3U U TUITBI | bubmuoteka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontposbnas padota Nel o teme

5 «IToBTOpeHue u yrioyoieHue 3HaHUI 1
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiiaccay

6 Knaccuukanus XuMHU4eCKUX peaKiui | Bu6muotexa [JOK
[0 pa3JINYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsATHE O CKOPOCTH XUMUYECKON

7 eakquu. IIoHATHE O TOMOI€HHBIX U 1 bubmmorexa [OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[ToHsITHE O XMMUYECKOM PAaBHOBECHH.

8 @DaxTOpHl, BAUSAIOLIUNE HA CKOPOCTh | bu6nuorexa [IOK
XUMHYECKOW PEAKLUU U MOJI0KEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHUCIHTENbHO-BOCCTAHOBUTEIHHBIC | bu6nuoreka [IOK
peakunu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUIECKOU

10 mucconuanyy. CHIIBHBIE U CIIA0bIE 1 buGnnorexa LIOK

’ https://m.edsoo.ru/00adcd68
3JIEKTPOIUTHI

11 HonHrle ypaBHEHUS peaKIIUU 1 bubnnorexa LIOK

P P https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEACTABIECHNI 00 1 bubnnorexa LIOK
e https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON AUCCOIUALINHT
XuMHUYEeCKre CBONCTBA COJIEHN B CBETE
13 IIPEACTABIIEHNUI 00 DIIEKTPOIIUTUYECKON 1 bubmmorexa [OK
P P https://m.edsoo.ru/00add8b2
JIUCCOILMAITAN
. bubmuoteka [JOK
14 [Tonsatue o runponuse comueit 1 B

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




bubmunoreka LIOK

15 O00011eHrEe U cUCTEMATU3aLMs 3HAHUN
https://m.edsoo.ru/00addd12
16 IIpakTuyeckast padora Ne 1. bubmmoreka [JOK
«PellleHne 3KCepUMEHTAIIBHBIX 3a7aW» https://m.edsoo.ru/00addbfa
KonTtponsHas padora Ne2 o reme
17 «DIIEKTPOIUTHYUECKAS] TUCCOLIHAIIHAS bubnnorexa LIOK
P ' https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUN B PACTBOPAX»
OO01mast xapakTeprCcTUKa TaJIOTCHOB.
18 XUMHU4YECKHE CBOICTBA HA IpUMEpPE bubmorexa [IOK
p P https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComnsiHast KHCIIOTA,
. but6mmoreka [IOK
19 XAMHWYECKHE CBOWCTBA, MOJyUYECHHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHUE
IIpakTnyeckasi padora Ne 2 no teme
. bubmunoreka LIOK
20 «ITonyueHnne COISTHON KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
M3y4YEeHHUE €€ CBOMCTBY»
Brruucnenus no ypaBHEHUSIM
21 XUMHYECKHUX PEaKIUU, €CIIN OOUH U3 bubnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
» OO01mast xapakTeprCcTHKa dJIEMEHTOB but6mmoreka [IOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
Annorponabsie MOAU(UKAIIUNA CEPBI.
P ¢ R P . but6mmoreka [IOK
23 Haxoxnenue cepbl 1 €€ COETMHEHUH B
. https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOMCTBA CEPBI
24 CepoBoaopos, cTpoeHue, puznyeckue bubmmoreka [JOK
1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTa,
25 ¢u3nUecKrue 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHUYECKUE PEAKLINH, JICKALLUE B
OCHOBE IIPOMBIIIICHHOTO CII0c00a
26 MIOJIy4EHUs] CEPHOM KUCIIOTHI. Bu6muotexa [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKAaIOIIEe Cpebl COETUHEHUSIMU
cephbl
7 Brruncnenue MaccoBoit 01U BBIXOJIa bubmuotexa [JOK
HNPOIYyKTa peakuuu https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepucTHKa 3JIEMEHTOB
)% VA-rpynmsl. A30T, paclipOCTpaHEHHE B bu6nuoreka [IOK

npupoze, GU3nYecKue 1 XUMUYECKHe
CBOMCTBA

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




AmMMHaK, ero Gu3nvecKue u

29 XMMHYECKHE CBOMCTBA, MOJYYEHUE U bubmorexa [IOK
> 1Oy https://m.eds00.ru/00adf004
MIPUMEHEHUE
IIpakTnueckas padora Ne 3 no Teme
30 «ITomyyeHne aMmmMuaka, U3y4eHUe ero bubmorexa [IOK
o i https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KuCioTa, €€ hru3ndecKue u bu6nuoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

. but6mmoreka [IOK
32 yaoOpeHui. XuMHU4YeCKOe 3arpsi3sHeCHUE
. https://m.edsoo.ru/00adf518
OKPY’KaIoIIeH cpe/ibl COeTUHEHUSIMU
azora
Docdhop. Oxenn bocdopa (V) u
dop docgopa (V) bubmuoreka [{OK
33 dbocdopnas kucinoTa, Gu3nUecKue u
. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MIOJTyUYCHUE
Hcnonb3oBanue hocdaToB B KauecTBE

34 MUHEPATBHBIX YI0OPEHHIA. bubmmoreka [JOK
3arpsi3HeHUE MPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu

35 VYrnepon, pacpocTpaHeHHE B PUPOJIE, bubmmoreka [JOK
¢u3nUecKrue 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9¢c
Oxcupel yraepoaa, ux Gu3ndeckue u

36 XHMHYECKHE CBONCTBA. JKOJIOTHUYECKHUE bubmuoteka [JOK
POOJIEMBI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepoaa (IV)

but6mmoreka [IOK
37 YronbHasg KACJIOTa U €€ CONu
https://m.edsoo.ru/00ae006c
IIpakTnueckas padora Ne 4 o Teme

o "IlosrydyeHune yrieKucioro rasa. bu6nuorexa [IOK
KauectBenHas peaxiiys Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpTraHMYECKHUX BEIIECTBAX KaK O bubmorexa OK
P m https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX YIIIepoa
but6mmoreka [IOK
40 Kpemuuii u ero coetuHeHus
P 8 https://m.edsoo.ru/00ae080a
IIpakTnyeckasi padora Ne 5. Pemenue
41 AKCTIEPUMEHTAIBHBIX 3314 110 TEME bu6nuoreka [IOK

«BaxHenme HeMeTaIbl U UX
COEIUHEHUS

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




KonTtponbHas padora Ne3 o reme

42 «Baxueine HeMeTaIbl M UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCIMHCHUS
OO01mas xapaKTeprucTUKa XUMUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannndeckas CBsI3b U bubmunoreka LIOK
METAJUINYECKAsA KPUCTAILUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckue CBOMCTBA
METaJII0B
XuMHUYECKUE CBONCTBA METAJIIIOB.

44 DNEKTPOXUMHUYECKHUN psil HANIPSKEHUN bubmmorexa LIOK

https://m.edsoo.ru/00ael 156
METaJII0B
O61m11e cnocoObl MOTYyYSHHsI METAJLIOB.

45 CmuiaBbl. Beruncienus no ypaBHEHUSM bubmmoreka [JOK
XUMHMYECKUX PEaKLU, €CIIU OOUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJIEPKUT MPUMECH

Bbubmunoreka LIOK

46 Homstie o kopposHi METaIon https://m.edsoo.ru/00ae1278

bubmunoreka LIOK

41 [HenorEie MeTaTEL https://m.edsoo.ru/00ae14b2

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

49 [[{emouHO3eMENbHBIC METAIIIIBI — bu6nuoreka [IOK
KaJIbIIUA U MarHui https://m.edsoo.ru/00ael5e8

. bu6mmoreka [IOK
50 Bakueiimue coenMHEHUA KaJIbINA
https://m.edsoo.ru/00ael5e8

51 O00011eHNEe U cUCTEMATU3aLMs 3HAHUN

5 JKEcTKOCTh BOABI U CIIOCOOKI €& bubmunoreka LIOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
IIpakTnuyeckas padora Ne 6 no reme

53 "XKEcTKOCTL BOABI M METOEI €€ bubmmorexa [OK

" https://m.edsoo.ru/00aelae8
YCTpaHEHUS

54 PN — but6mmoreka [IOK

https://m.edsoo.ru/00aelc64

55 AmMdoTepHbIe CBOICTBA OKCH/IA U bu6nuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64

56 Weneso but6mmoreka [IOK

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

57 OKcubl, THAPOKCUIBI M COJIU KeTe3a bubmunoreka LIOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e¢6

58 O06o001IeHre U cucTeMaTr3alus 3HaHHIA




IIpakTnueckas padora Ne 7. Pemenue
59 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME bubmmoreka [JOK
«Baxxnenme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIINii, eCITH OJNH U3
60 peareHToB J1aH B U30BITKE WU bubmmoreka [JOK
COAEPKUT puMecH. Beruncienus https://m.edsoo.ru/00ae1750
MaccOBOH J0JH BBIXOJa MPOAYKTa
peakuuu
61 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN
KonTtponsHas padora Ne4 o reme
62 «Baxueiie MeTajibl U UX
COCTUHEHUSD)
63 BemectBa u matepuansi B bubnuoteka [JOK
MTOBCEJHEBHOM KU3HH YEIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEeHNe bubmmoreka [JOK
OKPYXaIoIIe cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHuun bubnuoreka [IOK
HKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O6001IeHNE U bu6nuoreka [IOK
cUCTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001meHue u Bu6muotexa [JOK
cUCTeMaTU3alus 3HaHU! https://m.edsoo.ru/00adb33¢c
68 PesepBHelit ypok. O6o0IIeHHE 1 bu6nuoreka [IOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00ad9cb2
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