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IHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1Mo XMMHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTAaBJICHAa HAa OCHOBE TPeOOBaHWI K
pe3yibTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO 00IIEro oOpa3oBaHUs, IPEACTABICHHBIX
B ®I'OC OOQO, a Takke Ha OCHOBE (QeaepanbHON paboyeld MpPorpaMMbl BOCIIUTAHUS M C Y4ETOM KOHILEHIMU
npernojaBanus y4eOHOTo nmpeamera « XMMHs» B 00pa3oBaTelbHBIX opranu3anusx Poccuiickoit @enepanun.

[IporpammMa nmo xuMuu Aa€T NpPEACTaBICHUE O LENIX, o0Imel cTpaTeruu oOyueHHs, BOCIIUTAHUSA U Pa3BUTHUS
o0ydJarmuxcsi CpeAcTBaMH Y4eOHOro MpeaMeTa, YCTaHaBIMBaeT oO0sA3aTebHOE MpPEAMETHOE COAepIKaHHe,
MpelycMaTpUBaeT paclpelesieHne ero Mo KijaccaM M CTPYKTYpHpOBaHHE MO pas3fesaM M TeMaM IporpamMMbl 110
XMMUH, OIpeleNsieT KOJINYECTBEHHbIE M KAadeCTBCHHBIE XapaKTEPUCTHKH COIEpP)KaHUs, PEKOMEHIYEMYIO
MI0CJIEI0BATENILHOCTh N3YyUCHHS XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH y4eOHOTrO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OOYYaroIIUXCs, ONpeAeisieT BO3MOXKHOCTH MpenMeTa Uil pealn3aliu
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTeNbHOM NporpaMMbl Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus, a TaKkKe TpeOOBaHMN K pe3yiabTaraM OOydeHHMsS XMMHUHM Ha YPOBHE LieJIell HM3Y4EHHUs IpenMera U
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHHOM JESITETHHOCTH 00YyUaIOMIErocs Mo OCBOCHUIO y4eOHOT'O COACPIKaHHSI.

3HaHUEe XUMHHU CIIY>KUT OCHOBOU it (POPMHUPOBaHUSI MUPOBO33PEHHsI 00YUaIOMIErocs, ero MpeACTaBICHUH 0
MaTepHaIbHOM €IMHCTBE MHpa, BAXHYI0 pOJb WIpaloT (QOpMHUpyeMble XUMHEH MpPEACTaBICHUS O
B3aMMOIIPEBPALLICHUAX JHEPTUU U 00 3BOJIOLMM BEIIECTB B NPHUPOJE, O MYyTAX PEHICHUs [NIOOAIBHBIX MpoliIeM
YCTOHYMBOTO Pa3BHUTHS YEIOBEYSCTBA — CHIPHEBOM, IHEPIETUYCCKOM, MHUIICBOM M IKOJIOTMYECKOW O€30MacHOCTH,
mpo0JIeM 3paBOOXpaHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET pealu3alliil BO3MOXKHOCTEH Uil caMOpa3BUTHA U (OPMHUPOBAaHUS KYJIBTYypbl JHYHOCTH, €€
o01eit 1 GyHKIMOHANBHOW TPAMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHPOBAHUE MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEH OOYYaroIIMXCsl, HAaBBIKOB HX
CaMOCTOSITEIBHON YUeOHOH NIeSTeTbHOCTH, IKCIIEPUMEHTAIBHBIX M HCCIICAOBATEIbCKIX YMEHHN, HEOOXOAUMBIX KaK B
MOBCEHEBHOM JKU3HH, TaK ¥ B IPO(PECCHOHAILHON NESTeTbHOCTH;

3HAaKOMHT CO Clelu(UKOIl HayyHOrO MBILUICHHS, 3aKJIaJbIBa€T OCHOBBI LIEJIOCTHOTO B3IJISiIa HA E€IUHCTBO
NPUPOABI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAllOM B (DOPMHUPOBAHUHM ECTECTBEHHO--HAyYHOH TI'PaMOTHOCTH
00yYaIOIIUXCS;

croco0cTByeT (OPMHUPOBAHHMIO LIEHHOCTHOI'O OTHOIIEHHUS K €CTECTBCHHO--HAYYHBIM 3HAHUSM, K NPUPOAE, K
YeJIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHNE O0YyJAOIINXCS.

JlaHHbIe HampaBJcHHUs B OOYYCHUHM XUMHUH 00ECIEUMBAIOTCS CIENU(UKON colep)KkaHus yueOHOro mpeamMera,
KOTOPBIN ABJISAETCS NMEJarorniecky aJalTHPOBAHHBIM OTpaXkeHreM 0a30BOM HAyKHM XMMHHU Ha ONpeeEHHOM 3Tarne eé
pasBUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPHUEHTHPOBAH HAa OCBOCHHE OOYYArOIMMHUCS
CHUCTEMBI TepBOHAYAIBHBIX MOHATUH XHMHH, OCHOB HEOPraHMYECKOH XHMHU M HEKOTOPBIX OTJENBbHBIX 3HAYMMBIX
MOHSITUN OPraHUYEeCKOU XUMUHU.

CtpykTypa coiepkaHusl MporpaMMbl MO XMMUH c(OPMHpPOBaHA Ha OCHOBE CHCTEMHOro IMMojxona K eé
n3ydenunto. CoaepkaHHe CKIAIbIBACTCS U3 CHUCTEMBI MOHATHN O XMMHUYECKOM JJIEMEHTE U BEIIECTBE M CHCTEMBI
MOHATUH 0 XUMHUYECKOH peakiuu. O6e 3TH CHCTEMBI CTPYKTYPHO OpTraHM30BaHBI 10 MPUHIUITY MOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUH Ha OCHOBE TEOPETHUUECKUX NPEICTABICHUH Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO yYEHHsI KAaK OCHOBBI BCEI'0 €CTECTBO3HAHNS;

— Ilepuonnueckoro 3akona Jl. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

— Y4€HHsI O CTPOCHHH aTOMa U XMMUYECKOH CBSI3H;

— MPeJICTaBICHNUN 00 AIIEKTPOIUTHYECKON TUCCOIMALIMN BEILIECTB B PACTBOPAX.

Teoperudeckue 3HaHUsSI PACCMATPHBAIOTCS HA OCHOBE SMIIMPHYECKU IMOJNYYCHHBIX U OCMBICIEHHBIX (aKToOB,
Pa3BUBAIOTCSA MOCIIEOBATENBFHO OT OJHOTO YPOBHS K JIPYTOMY, BBIIONHAS (YHKIHUN OOBSICHEHHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHS U BO3MOXKHOCTEHN MPaKTUUECKOT0 MPUMEHEHNS U MOITY4YEHUS U3y4aeMBbIX BEILIECTB.

OcBoeHre TPOrpaMMbl TIO0 XHMHUH CHOCOOCTBYeT (OPMHUPOBAHWIO TIPEACTABICHHSA O XUMHUYECKOM
COCTABJISIFOIIECH HAay4yHOH KApTHUHBI MUpPA B JIOTUKE €€ CHCTEMHOM NPUPOJbI, [ICHHOCTHOTO OTHOILUEHUSI K HAy4YHOMY
3HAHUIO U METO/IaM MT03HaHMs B Hayke. V3ydyeHne XUMHH IPOUCXOAUT C NMPUBJICUEHHEM 3HAHUN U3 paHEe U3yUYEHHBIX
y4aeOHBIX npenMeToB: «OKpyxarommid Mupy», «bromnorus. 5—7 knaccb» u «Pu3mnka. 7 Kiacey.

[lpr w3yyeHWH XUMHH MPOUCXOAUT (OPMHUPOBAHHE 3HAHUA OCHOB XUMHYECKOH HayKH Kak o0iactu
COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKON NEATEIBHOCTH YENIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOM
KyJbTypbl. 3ajada yueOHOro mpeaMeTra COCTOUT B ()OPMHUPOBAHMM CHCTEMbl XUMHYECKHX 3HAHMH — Ba)KHEHIINX
(aKTOB, MOHATHUH, 3AKOHOB M TEOPETHUECKUX IMOJIOKEHUH, JJOCTYITHLIX 0000IIEHH MHUPOBO33PEHYECKOTO XapaKTepa,
S3bIKA HAayKH, B MPUOOIIEHUM K HAYYHBIM METOAaM IO3HAHUS MPHU M3YUYCHUH BEIIECTB U XMMUYECKUX PEaKIHi, B



(OpMHUPOBaHUM W PA3BUTUH TMO3HABATENHHBIX YMEHHH M MX NPUMEHEHHHW B y4eOHO-TIO3HABATEIHHOH W yd4eOHO-
HCCIIEIOBATENbCKON JEATEIbHOCTH, OCBOCHUHU TpaBWI 0e30MacHOro OOpalleHus] ¢ BEIIECTBAMH B MOBCEAHEBHON
KU3HU.

[Ipu m3yueHNn XMMUHU Ha yPOBHE OCHOBHOTO 001Iero o0pa3oBaHus BaXKHOE 3HAYEHHE MPHOOpENH TaKue IeH,
KaK:

— (opMHUpOBaHWE WHTEIUIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpPa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY MPHHSATHIO PEILICHUH, CTIOCOOHON aJanTHPOBATHCS K OBICTPO MEHSIOIINMCSI YCIIOBUSM JKU3HH;

— HampaBJICHHOCTh OOyuYeHHS Ha CHUCTEMaTH4YecKoe MPHOOUIEHWE oO0ydalomuxcs K CaMOCTOSITENbHON
MMO3HABATENIFHOW JIEATEIBHOCTH, HAYYHBIM METOJaM IO3HaHUS, (OPMHUPYIONIMM MOTHBALMIO ¥ Pa3BUTHE
CIIOCOOHOCTEN K XMMHH;

— ofecrieueHne YCIOBUH, CIIOCOOCTBYIOMIMX NPHOOPETeHNI0 OOYYalONMMICS ONBITa Pa3HOOOPa3HOM
NEATCILHOCTH, TIO3HAHWS W CaMOIIO3HAHWsI, KIIOYCBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), HMMEIOIIUX
YHUBEpPCATbHOE 3HAUYCHHUE IS PA3IHYHBIX BUIOB ICATEIbHOCTH;

— QopmupoBanue o0mel (YHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM YHCIE YMEHHN
OOBSICHSTh M OLIEHWBAThH SIBJICHHUS OKPYKAIOIIET0 MHUpA, WCIOJB3ysS 3HAHHUS U OIBIT, MOJIYYCHHbIE NPU HW3Y9IEHUHU
XUMHH, IPUMEHSATh UX TIPU PEIICHUY POOJIEM B MOBCEIHEBHOM KU3HU U TPYAOBOH JIEATEIBHOCTH;

— ¢opMupOBaHKE y 00yUYAIOIMIKUXCS TYMAaHUCTHUECKUX OTHOLICHWH, MOHUMaHUs IEHHOCTH XUMHUYECKUX 3HAHUN
JUTS BBIPAOOTKHM HKOJIOTHYECKH IeJIeCO00pa3HOT0 TIOBEAEHHS B OBITY U TPYAOBOM AESTEIHHOCTH B MEJSAX COXPaHEHHS
CBOETO 3/I0POBbsS U OKPY>KAIOLIEH IPUPOJAHOU CPELIbI;

— pa3BUTHE MOTHBAallMH K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M CaMOBOCIIMTAHHIO HAa OCHOBE
YCBOCGHHUSI OOIIEYEOBEYECKHX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUIsS W HaNpaBIEHHOCTH
JabHEHIIero 00yYeHusl.

OOmiee 4YnCIIO YacoB, OTBEAEHHBIX I W3yYeHUS XUMHH Ha YPOBHE OCHOBHOTO oO0ImIero oOpa3oBaHWS,
cocrasiseT 136 yacoB: B 8 kitacce — 68 yacos (2 yaca B Hezelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

I[lepBoHayaabHBbIE XUMUYECKUE MIOHATHS

[Ipeamer xumuu. Ponb XMMHM B JKU3HHU YEJIOBEKa. XUMUS B cucTeMe HayK. Tenma u BemecTBa. Puznueckue
CBOMCTBa BeIIeCTB. ArperarHoe cocTtosiHue BemecTB. [loHSITHE 0 MeTo/MaxX MO3HAHWS B XUMHH. YHCTHIE BEIIECTBa U
cMmecu. CriocoObl pa3ieneHus CMecei.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE dIeMeHTh. CHMBOIBI XUMHYECKHX 3JIeMEHTOB. lIpocThie M ClOKHBIC
BelIecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHHeE.

Xummueckast popmyna. BaJeHTHOCTh aTOMOB XUMHUYECKHX SJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEICCTB.
OtHocuTenbHas aromMHas Macca. OTHOCHTENbHAs MOJEKYIsApHas mMacca. MaccoBas A0Sl XMMHYECKOTO 3JIEMEHTa B
COETMHEHH.

KonnuecTtBo BemiectBa. Monbs. MomsipHas Macca. B3auMocBsI3b KOJIM4YeCcTBa, Macchl M 4Hcia CTPYKTYPHBIX
eIMHUII BemecTBa. Pacuérel mo hopMynaM XUMHUECKHX COSAUHEHUH.

Ou3uveckre W XUMHUYECKHE SBICHUS. XUMHUYECKas peakius W e€ MpHU3HAaKH. 3aKOH COXPAaHEHUS MAacChl
BelecTB. XUMUYecKre ypaBHeHns. Knaccuukanms XUMIUECKUX peakuuil (COeAMHEHUs, pa3ioyKeHNs, 3aMeleHus,
oOMeHa).

Xumuueckuit IKCnepumeHm:

3HAKOMCTBO C XHMHYECKOW IIOCYAOH, MpaBHiIaMH padOThl B J1a0OpaTOpHHM W NpUEMAMH OOpalleHus C
nabopaTopHbIM 000pYJOBaHHEM, U3yUCHHE M OMUCaHUe (PUIMUECKUX CBOMCTB 00pa3llOB HEOPraHUYECKUX BEIICCTB,
Habmronenne ¢usnveckux (IIaBICHUE BOCKA, TasSHHE JIbJa, PACTUpAHHE caxapa B CTYINKE, KATICHWE M KOHACHCAIUs
BOJBI) U XMMHUYECKHX (TOPEHHE CBEYH, NMPOKATMBAHWE MEIHOH IMPOBOJIOKH, B3aUMOJECHCTBHE MelNa C KHCIOTOMH)
SBIICHUH, HaAOJIOJEHWEe ¥ ONHCAHWE IPU3HAKOB MPOTEKAHWS XHUMHUYECKUX peakuuil (pa3ioxeHue caxapa,
B3aMMOJICHICTBUE CEPHOW KHUCIOTHI C XJOpUAOM Oapus, pasnoxeHue ruapokcuga meam (Il) mpm HarpeBanum,
B3aMMOJIeiicTBHE Jkene3a ¢ pactBopoMm comu memu (l1), m3ydeHme crocoOOB pasneneHusi cMeceil: ¢ MOMOIIBI0
MaranTa, (QWIBTPOBAHNE, BBHIMAPHBAHKE, TUCTHIUIALMSA, XpOMAaTOrpadus, MpoBeIeHNEe OYNCTKH TOBAapEHHOMN COJH,
HaOJIOIEHNE W ONMCAaHUE Pe3yIbTaTOB MPOBEACHUS OIBITA, MILTIOCTPUPYIOIIEr0 3aKOH COXPaHEHHsI MacChl, CO3/IaHHE
MOJIeTIe MOJIEKYT (IIIapOCTEPKHEBBHIX).

Ba:kHejinue npeacraBuTe 1 HEOPraHU4eCKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopon — aneMeHT u mpocToe BelecTBo. Haxoxaenue kuciaoposa
B Tpupoe, pusnyeckue M XMMUYECKUe cBoiicTBa (peakunu ropenus). Oxcunsl. [Ipumenenne kucnopoga. CrnocoOst
MONTly4eHUs] KUCIOpoJa B J1a0OpaTOpUHM ¥ TPOMBIIDIEHHOCTH. KpyroBopor kwucimopoma B mpupome. O30H —
AIIIOTPOITHAS MOAM(HUKAIIHS KHCIOPO/Ia.

Tennosoit 3p ekt xuMUIeckoil peakyu, TEPMOXUMHIECKAE YPABHEHUS, IK30- U SHAOTCPMHUUECKIE PEaKIIHH.
TormmuBo: yroyb U MeTaH. 3arpsA3HeHUe BO3/IyXa, YCHICHHE TTapHUKOBOTO 3¢ eKTa, pa3pyIIeHre 030HOBOTO CIIOSI.

Bognopon — snemeHT u mpoctoe BemecTBo. HaxoxkneHue Bojopoia B mpupoje, GU3HUECKUE W XUMUYECKHE
CBOICTBA, IPUMEHEHHE, CITIOCOORI MoTydeHus1. Kuciaoter u conm.

MouisipHblii 00bEM Ta30B. PacuéThl 110 XUMHUECKUM YPaBHEHHUSIM.

dusnveckre cBoiCTBa BObI. Bona kak pactBopurens. PactBopbl. HacklmieHHbIE ¥ HEHACHIIIICHHBIE PACTBOPHI.
PactBopuMoOCTh BeliecTB B BojJie. MaccoBas 10Jisl BEIIECTBAa B pacTBOpe. XMMHUUECKHE CBOMCTBAa BoAbl. OCHOBaHMS.
Ponp pacTBOpOB B mpupoAe W B KM3HU YenoBeka. KpyroBopoT BOIbI B Mpupoze. 3arps3HeHHe MPUPOAHBIX BOJ.
OxpaHa ¥ OYUCTKA MPUPOIHBIX BO/I.

Knaccudukamus nHeopranmueckux coenuHeHuil. Okcunpl. Kiaccudukamms OKCHAOB: coleoOpasyroriue
(ocHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIC) U Hecoeobpasytomue. HoMenknarypa okcuaoB. Ousndeckue 1 XUMUYECKHE
cBoiicTBa OKCHIOB. [lomydeHne okcHuaoB.

OcHoBanus. Kiraccudukarus ocHOBaHWH: MENOYM U HEPACTBOPUMEIE OCHOBaHMs. HoMeHKIaTypa OCHOBaHMIA.
®u3nYeCcCKre U XUMUYECKHE CBOMCTBA OCHOBaHM. [lomydyenrne ocHOBaHUM.

Kucnotel. Knaccuduxkarus kuciior. Homenknatypa kucior. ®@u3ndeckre 1 XUMUYECKHE CBOMCTBA KUCIIOT. Psin
aktuBHocTu MetaiioB H. H. bexeroa. [lonyuenue kucnor.

Comm. HomeHkiatypa coneir. @u3ndueckne 1 XUMHIEeCKHe CBocTBa coneil. [lomyduenue comei.

I'enernyeckast CBSI3b MEXKAY KIacCaMU HEOPTaHUYECKUX COETUHEHHH.

Xumuueckuii Ixcnepumenm:

KayeCTBEHHOE ONpE/CICHUE COJEpKaHMsl KUCIOopoJa B BO3AyXe, MONydyeHHe, coOupaHue, paclo3HaBaHHE U
M3y4eHHe CBOWCTB KHCIOPOAA, HAOIIOAeHNE B3aMOICHCTBHUS BEIIECTB C KHCIOPOJIOM U YCIOBHSA BO3HUKHOBEHHS U
MpeKpanieHnst TopeHus (mokapa), O3HAKOMJIEHHE C OOpas3laMH OKCHIOB W ONHMCAaHWE WX CBOWCTB, IOJyueHHE,
coOupaHue, pacrio3HaBaHUE U M3YUYE€HHE CBOMCTB BOJOPOAa (TOPEHHUE), B3aUMOACHCTBHE BOJOPOAA C OKCHIIOM MEIU
(I1) (BO3MOXHO HCMOJIb30BaHHE BHICOMATEPUATIOB), HAOIOJCHHE OOpa3lOB BEHIECTB KOJIUYECTBOM | MOJIb,
WCCIIEIOBAaHNE OCOOEHHOCTEH PAacTBOPEHUS BEIIECTB C PA3IMYHOM PaCTBOPHMOCTHIO, MPUTOTOBICHHUE PACTBOPOB C
OIpeneNIEHHON MaccoBOM J0Jiell pacTBOPEHHOIO BELIECTBA, B3aHMMOJEHCTBHE BOABI C MeTaJUlaMH (HaTpueM M



KajbleM) (BO3MOXKHO HCIIONB30BaHHE BUJICOMATEPHAIOB), HCCIICAOBAHHE OOpA3IOB HEOPTaHUYECKUX BEIECTB
Pa3IUYHBIX KIacCOB, HAONIOMCHUE M3MEHEHHS OKPACKH HHIUKATOPOB B PACTBOpPAaX KHUCJIOT W INENOYCH, U3yUCHUE
B3ammMozeicTBus okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT ¢ METAJUIAMH, PEAKIMA HEUTPaTHU3aIii,
MOJlydeHHEe HEPAacTBOPHUMBIX OCHOBAaHWH, BBITECHEHHE OJHOTO MeTaula JAPYTUM W3 pPacTBOpa COJIM, pPelIeHHUe
SKCIIEPUMEHTABHBIX 33ad 10 TeMe «BakHelre Kitacchl HEOPTaHUIECKUX COSTUHEHHID.

Hepunonnyecknii 3axkoH u Ilepmoguyeckas cmcremMa xumudeckux 3jdeMentoB JI. W. MenneaeeBa.
CtpoeHue aToOMOB. XUMHUYecKas cBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PEeAKI[UH

[lepBrle TOMBITKM KIACCU(PUKAINN XUMHUYECKUX 3JIeMeHTOB. [loHSATHE O Trpymnmax CXOTHBIX JIIEMEHTOB
(IIe7OYHBIE ¥ IICIIOYHO3EMENIbHBIC METAJUIbI, TaJOTCHBl, HMHEPTHBIC Ta3bl). OJIEMEHTBI, KOTOpbIE OO0pa3yloT
amM(OTepHBIC OKCUJIBI U TUAPOKCHIBI.

Ilepuonuueckuit 3akoH. Ilepuoguueckass cuctema xumuyeckux oiementoB JI. WM. Menneneesa.
Kopotkonepuomuass u jumHHONEpHOAHas ¢opMbl [lepuomuveckoli cucTemMbl XuMmudeckux dsnaemeHtoB I, .
MenpneneeBa. Ilepuonst u rpynmbl. DU3MYECKHI CMBICT MOPSIKOBOIO HOMEpPa, HOMEPOB IEPUOAAa U TPYIIIBI
JJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX szep. M30Tomnsl. DnekTpoHbl. CTpoeHHE JICKTPOHHBIX 000I0YEK aTOMOB
nepBbix 20 xumuueckux 3neMeHToB [lepuoanueckoii cuctemsl . Y. MenaeneeBa. XapakTepUCTUKAa XUMUYECKOTO
3JIEMEHTA 110 ero noJjiokeHuro B Ilepuoguueckoii cucreme 1. 1. Menpeneesa.

3aKOHOMEPHOCTH W3MEHEHUS pajiyca aTOMOB XUMHUYECKHX AJIEMEHTOB, METAIUTMUECKUX W HEMETAIUTHYECKUX
CBOMCTB IO TpYIIIaM U MEPHOJIaM.

3nauenue [lepuoguyeckoro 3akoHa u [leproanueckoil CHCTEMBI XUMUYECKUX DJIEMEHTOB JJI Pa3BUTHSA HAYKH
u npaktuku. 1. V1. MenaeneeB — y4€HbI U IpakJaHUH.

Xumudeckasi cBs3b. KoBaneHTHas (ITOJIpHAsl W HETONApHAs) CBSA3b. DIEKTPOOTPHUIATEIBHOCTh XUMHUYECKUX
37€MEHTOB. IOHHas CBSI3b.

Crenenr  okucneHns. OKHCIUTEIHHO--BOCCTAHOBUTENIbHBIE  peakiuu. IIpormecchl  OKUCIIEHUS |
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm.

M3y4eHue oOpas3loB BEUIECTB METANIOB M HEMETAJIOB, B3aWMOJEHCTBUE TMAPOKCHAA IIUHKA C PacTBOpPaMHU
KHCIIOT | IIENOYEH, MTPOBEICHHUE OMBITOB, MIDTFOCTPUPYIOMINX MTPAMEPHI OKACITHTEIHHO-BOCCTAHOBUTEIHHBIX PEaKIIUi
(ropeHue, peakiy pa3nokKeHHs, COSTUHEHN).

Mesxcnpeomemnuuie cea3u

Peanm3aris MeXITpeIMETHBIX CBA3EH P M3YUCHUH XUMHH B § KJTacce OCYIIECTBISIETCS Yepe3 UCIOIb30BaHIe
Kak OOIIMX €CTECTBEHHO--HAYYHBIX TOHATHH, TaK U MOHATHH, SBISIFOIIUXCS CUCTEMHBIMH JIJISI OT/IEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O I[HKJIA.

OOmue ecTecTBEeHHO--Hay4yHbIE TIIOHATHS: HAy4YHBIH (DaKkT, rumore3a, TEOpwWs, 3aKOH, aHaIW3, CHHTE3,
KJIACCU(UKAIHS, IEPHOAUYHOCTh, HAOIIOIEHUE, SKCIIEPUMEHT, MOACTUPOBaHIE, U3MEPEHNE, MOJICITb, SIBIICHUE.

®usuka: Marepus, aToM, 3JIEKTPOH, OIPOTOH, HEUTPOH, MOH, HYKIIW/I, U30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYIA,
AIIEKTPUYECKUN 3aps]], BEUIECTBO, Tello, 00BbEM, arperarHoe COCTOSHHE BEIIeCTBa, ra3, (pU3MYECKHe BEIWYHHBI,
€IMHULIBI U3MEPEHMSI, KOCMOC, TUIAHETHI, 3BE371b1, CoIHIIe.

Buonorust: potocunTes, npixanue, ouochepa.

I'eorpadus: armocdepa, rugpochepa, MUHEPaIIbl, TOPHBIC TIOPOIbI, ITOJIC3HBIC UCKOTAEMbIE, TOIUIMBO, BOIHBIC
pecypchl.

9 KJIACC

BemecTBo M xXuMHuyeckasi peakius

[lepuognueckuit 3akoH. [lepuognueckas cucrema xumudeckux anemeHToB [I. M. Menneneea. CrpoeHnue
aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBONCTB XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIHS, KAIBIUSI U
Hux COCI[I/IHGHI/Iﬁ B COOTBETCTBHU C ITOJIOKECHHUEM DJICMECHTOB B HepI/IOI[I/I‘IeCKOI\/'I CUCTEMEC U CTPOCHUEM HMX aTOMOB.

CrpoeHne BemiecTBa: BHABI XUMHUYECKOW CBS3H. THITBI KPUCTAIMYECKUX PEMIETOK, 3aBUCHMOCTH CBOWCTB
BEIIECTBA OT TUTA KPUCTALTMYECKON PENIETKA U BU/Ia XUMAYECKOU CBSI3H.

Krnaccudukarms v HOMEHKIIATypa HEOpraHUYECKUX BEIECTB. XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJjIacCaM HEOPraHNM4€CKUX COGJII/IHEHHfI, TCHETHUYECKAas CBA3b HCOPraHNMYCCKUX BECIICCTB.

Krnaccudukanus XMMHYECKUX pPEAKIMH M0 Pa3IMYHBIM IMpH3HaKaMm (10 YUCIYy W COCTaBy YYacCTBYIOIIUX B
peakIuu BEIIeCTB, MO TEIUIOBOMY 3 (EKTy, M0 W3MEHEHHWIO CTEICHEH OKHUCIECHHS XUMHUYECKHX JJIEMEHTOB, IO
00paTUMOCTH, 110 YYACTHIO KaTan3aropa). IK30- U SHAOTCPMHUUECKHIE PEAKITUH, TEPMOXUMHUECKUE YPABHEHUSI.

[MonsiTHe 0 ckopocTH XuMHYecKkol peakiun. [ToHsTHEe 00 00PATUMBIX U HEOOPATHMBIX XUMHUECKHX PEaAKIUIX.
[TonsiTHE O TOMOTEHHBIX U T'€TepOreHHbIX peakuusx. [lonsrtue o karamuze. [loHSATHE O XMMHUYECKOM PaBHOBECHH.
q)aKTOpBI, BJIMAIOIINUE HA CKOPOCTh XUMHYECKOHN PEaKIrU U IMOJIOKEHUE XUMHNYCCKOTO PAaBHOBECH.

OKHUCIUTEIbHO-BOCCTAHOBUTEIHLHBIE p€aKknunu, 3H€KTpOHHLII7[ OajlaHC OKHCIIMTEJILHO-BOCCTAHOBUTEILHOM
peakiuu. CocTaBieHHE YpPaBHEHHM OKHUCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKUUA C HCIOJIB30BAHUEM METOAA
3JIEKTPOHHOTrO OajaHca.



Teopust 2MEKTPOIUTHYECKON TUCCOMMAMH. DJIEKTPOINTHl U HEJIEKTPOIUTHI. KaTHOHBI, aHHOHBL. MexaHHu3M
JIUCCOLMAIMH BEUIECTB C PAa3IUYHBIMH BUAAMU XMMHYECKOW cBs3u. CreneHp nucconmanun. CuibHBIE W cladble
JJEKTPOJIUTHI.

Peakuuu noHHOro ooOMeHa. Y CJI0BUS MIPOTEKAHHUS PEaKInii HOHHOTO 0OMEHa, IOJIHBIC U COKPAIIEHHBIC HOHHBIC
ypaBHeHHs1 peaknuid. CBOWCTBAa KHCIIOT, OCHOBAaHHWH M COJIEH B CBETE MPEACTaBICHHNA OO0 3JIEKTPOIMTHYECKOM
nucconuanyy. KayecTBeHHble peakiiuy Ha HOHBL. [IoHATHE 0 ruApoau3e comeil.

Xumuueckuit IKCnepumeHm:

O3HAaKOMJIEHHE C MOJEISIMHI KPUCTAIUIMYECKUX PEMIETOK HEOPTaHNYECKHUX BEUIECTB — METAIIOB M HEMETAIJIOB
(rpaduta M anMaza), CIOXKHBIX BELIECTB (XJIOpHIA HATPHs), UCCIECAOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKOH
peaKkuy OT BO3JACHCTBUS Pa3IHYHBIX (PAKTOPOB, UCCIIECAOBAHKE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB, Ipoliecca
JUCCOIMAIH KHCJOT, IIesoueil u coiieil (BO3MOYKHO HWCIOJB30BAaHHE BUIEO MATEPHAJIOB), MPOBEIECHUE OIBITOB,
WITIOCTPUPYIOUINX NPHU3HAKK IMPOTEKaHUSl peakiuii HMOHHOTO oOMeHa (oOpa3oBaHHME oOcajKa, BbIIEIEHHE Trasa,
o0pa3zoBaHKE BOJIbI), ONBITOB, WILTFOCTPUPYIOMINX MPHUMEPH OKHCIHTEILHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue,
peakIny pa3ioKeHHs, COeINHEHH ), paCIIO3HABAHNE HEOPTaHMIECKHUX BEIIECTB C TIOMOIIBI0 Ka4eCTBEHHBIX PEaKIUil
Ha MOHBI, PEIIeHIE YKCIIEPUMEHTATFHBIX 33/1a4.

HemeTanasl 1 UX coeTMHEHHS

OOmas xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTpPOSHHS aTOMOB, XapaKTEpHBIC CTETICHHW OKHCIICHUSI.
Crpoenne u (u3MYecCKHue CBOMCTBA MPOCTBHIX BEIIECTB — TaJOT€HOB. XHWMHUYECKHE CBOICTBA Ha MpUMeEpe XJopa
(B3aMOJEHCTBHE C MeTajulaMH, HeMeTaUlaMH, IiejodaMu). XiopoBogopoxa. CojsiHas KHCIIOTa, XUMHYECKHE
CBONCTBA, IMOJydYeHUEe, NpUMEHEHHe. JleWcTBUe XJopa M XJIOPOBOJAOPOJA HA OpraHu3M 4elloBeka. BakHelue
XJIOPUJIBI M NX HAXOXKICHUE B TIPUPOJIE.

Obmas xapakrepuctuka 3eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE CTENEHHU
okucienus. CTpoeHne 1 Gu3NIecKre CBOMCTBA MPOCTHIX BEIIECTB — KMUCIOPOAa M Cephl. AJUIOTPOITHBIE MOAUGDUKAIIN
KHCIIOpOJia U cepbl. XUMHUYECKHe CBOMCTBa cephl. CepoBOIOPO, CTpOeHHUE, PU3NIECKIEe M XMMHUYECKHUE CBOMCTBA.
Oxcuapl cepbl Kak MPEICTABUTENM KHUCIOTHBIX OKCcHAOB. CepHas KHCIIOTa, (QU3WYECKHE W XMMHYECKHE CBOWCTBa
(oOmme Kak MpEACTAaBUTENs Kiacca KUCIOT U crnenupuveckue). XUMHUYECKHE pEaKlWu, JIeKallue B OCHOBE
MPOMBIIIIJICHHOTO CHoco0a MONyYeHHus CEpHOM KHUCHOTHL. IlpuMmeHeHne cepHOil KHCHOTHL. CONM CEpHOM KHCIOTHI,
KadeCTBEHHAs peaknus Ha cynbdar-noH. HaxoxmeHue cepbl U €€ COeMHEHNN B IPUPOAe. XUMAYECKOEe 3arps3HeHIe
OKpyKarollel cpelpl COSINHEHUSAMH Cepbl (KUCIIOTHBIC JOKAM, 3arpsi3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MIpeIOTBPAILCHHUS.

OObmas xapaktepucThka 31eMeHTOB VA-rpynmbl. OcCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTETICHU
OKHCIIEHUS. A30T, paclipOCTpaHeHHE B MIPHUPO/Ie, (PH3MUecKne U XUMUIEeCKHe CBOCcTBa. KpyroBopoT a3ora B mpupoe.
AMMHaK, ero pU3NUECKHe U XUMUYECKUE CBOMCTBA, MONyuyeHHe U npuMeHeHne. Comu aMMOHUS, UX (PU3UUECKUE U
XMMHYECKUE CBOWMCTBA, MpuMeHeHrne. KauecTBeHHas peakilvs Ha MOHBI aMMOHUS. A30THasi KHACJIOTa, €€ MolydeHue,
(m3nYecKue U XMMHUYECKUE CBOHCTBA (00IIHe KaK MpeACTaBUTENs Kilacca KUCIOT U cnienududeckue). Mcnoiap3oBanne
HUTPATOB M COJIE aMMOHHSI B KaueCTBE MHUHEPAJBbHBIX YIOOpeHUH. XUMHUECKOE 3arpsi3HEHUE OKPYKaIOIIeH cpelibl
COeJIMHEHHUSMH a30Ta (KUCIOTHBIE JOXKIW, 3arps3HEHHe BO3AyXa, MOYBEI M BOJ0EMOB). Docdop, amioTporHbie
Momudukaunu docdopa, ¢usznueckue m xummdeckue cpoiictBa. Oxcun ¢ocdopa (V) u docdopHas kuciora,
(u3nYecKue U XMMHYECKUE CBONCTRA, mosryueHue. Mcnonbp3oBanue GochaToB B Ka4eCTBE MUHEPATIbHBIX YI0OPEHHIA.

OOmas xapakrepuctuka 3jieMeHTOB |V A-rpymnmnbel. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIE CTEICHH
OKHCJICHUS. YTIEpoA, aUIOTPONHbIE MOAM(DUKALNM, PAcIpOCTpaHEHHE B MpUpoAe, (DU3NYECKHE W XUMUYECKHE
cBolictBa. Ancopouus. KpyroBopor yrmepoma B mpupoge. Oxcuisl yriepoia, MX (U3MYECKME W XMMUYECKUE
CBOWCTBA, JICHCTBHE Ha XKHMBBIC OPraHWU3MBI, MMOJyYCHUE W NMPUMEHEHHE. JKOJOTUYECKUE MPOOJIeMbl, CBS3aHHBIE C
okcuoM yriepona (1V), runoresa riao6aipHOTO MOTEIUICHHS KITMMAaTa, MapHUKOBBIN 3 dekT. YTronbHas KuciuoTta u e
con, uX (U3MYECKHe W XUMHYECKHE CBOWCTBA, MONyYeHHE W NpuMeHeHne. KauecTBeHHas peakmus Ha KapOoHart-
noHsbl. Mcnons3oBaHne KapOOHATOB B OBITY, MEAUIIUHE, POMBIIIICHHOCTH M CEIbCKOM XO35HCTBE.

[epBoHavyanbHBIE TOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COSAMHEHHSX yriiepojaa (MeTaH, 3TaH, dTUJIEH,
alleTHIICH, STaHOJ, TIUIEPUH, YKCYCHas KUCIOTa). [I[pupoaHple HCTOYHUKN YTIIEBOAOPOAOB (YTroib, TPUPOIHBIN Ta3,
He(Th), MPOMYKTHl UX TepepaboTku (OEH3WH), UX POJbh B OBITY M MPOMBINUICHHOCTH. [loHATHE O OHMONOTHYECKU
BaXHBIX BEIECTBax: >KHMpax, OenKax, YIJIeBOAaX — M WX POJM B JKM3HM UYeEJIOBeKa. MarepHaabHOE E€IMHCTBO
OpPraHUYECKUX U HEOPTaHMUECKUX COEIUHEHUM.

KpemHuuii, ero ¢usndeckne M XMMHUYECKHE CBOMCTBa, MojlydyeHne W npuMmeHeHne. COoenTUHEHUS KpeMHUs B
npupone. Obmue npeacrasaeHus o0 okcuae kpemuus (1V) u xpemaneBoit kucnore. CHIIMKATHL, UX UCTIOIH30BAHNE B
OBITY, B TPOMBIIUICHHOCTH. BakHeHlmne CTpOWTEeNbHBIE MaTepHalbl: KepaMuKa, CTEKIIO, IIEMEeHT, OCTOH,
xene300eToH. [IpobneMbl 6€30acHOr0 UCTIONB30BAHUS CTPOUTEIBHBIX MaTEpPHAJIOB B IOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:.

n3ydeHne oOpa3l0B HEOPraHMYECKHWX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI, MPOBEAEHHE KaueCTBEHHBIX
peaknuii Ha XJIOPWA-MOHBI W HAONIOJEHHE NPU3HAKOB HX MPOTEKaHMS, OIBITHL, OTpaXawouue (U3NYeCcKue H
XMMUYECKUE CBOMCTBA I'aJIOTEHOB M UX COCTUHEHHUH (BO3MOKHO MCIIOJIB30BaHUE BUEOMATEPHAIOB), 03HAKOMIICHHE C



obpasmamu  XJIOpUAOB (TAJIOTCHHUIOB), O3HAKOMIIEHHE C oO0pa3naMud cepbl M €€ COeAMHCHUSAMH (BO3MOXKHO
WCTIONB30BaHUE  BHIEOMAaTepHaloB), HaOmIoJeHWe Tmpolecca OOyrJaMBaHUS — caxapa 104  ACHCTBHEM
KOHIIGHTPUPOBAHHOM CEPHON KUCIIOTHI, N3yYEHNE XUMHUUECKUX CBOWCTB pa30aBICHHON CEPHON KUCIIOTHI, MPOBEICHHE
Ka4eCTBEHHOHN peakiu Ha Cyab(par-MoH U HaONIoJIeHHe MpHU3HaKa e€ MPOTEKaHWs, 03HAKOMIICHHE C (PU3MUECKIMU
cBoOMcTBaMH a30Ta, hochopa U UX COSTUHEHUH (BO3MOXKHO HCITOJIb30BAaHUE BHICOMATEPHAIIOB), 00pa3laMy a30THBIX
u QochopHbix ynoOpeHuil, momyueHue, coOupaHue, paclo3HaBaHWE W HM3YYE€HHE CBOWCTB aMMHaKa, MPOBEICHHE
KadeCTBEHHBIX peakinii Ha MOH aMMOHHA H (QochaT-HOH W W3ydeHHE MPHU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOW KHUCIIOTHI C MEABIO (BO3MOXKHO HCIIOIB30BaHIE BUICOMATEPHATIOB), N3YICHNE MOJIETeH
KPUCTAUTMUECKUX PEIETOK ajMasa, rpaduTa, QyiuiepeHa, 03HaKOMIIEHHE C MPOLECCOM aAcOpOLMH pacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YTIIEM M YCTPOHCTBOM MPOTHUBOTa3a, MONyueHHe, COOMpaHue, paclio3HaBaHUE U U3yUCHHE
CBOMCTB YTJIEKUCIIOTO Ta3a, IMPOBEJCHHE KAYeCTBEHHBIX peakIuii Ha KapOOHAT W CHJIMKAT-WOHBI M W3yUCHHE
NPU3HAKOB WX TMPOTEKaHWs, O3HAKOMIICHHE C TPOAYKUUEH CHIMKATHOW MPOMBIIIICHHOCTH, pelleHHe
SKCHEPUMEHTAITBHBIX 33134 10 Teme «BaxkHele HeMeTalulbl U KX COCTUHEHUS.

MeTayuibl 4 X COeTMHEHUSA

OO0mas xapakTepUCTHKa XHMUYECKUX IIEMEHTOB — METAJJIOB HA OCHOBAaHWH UX TMONIoKkeHus B [leproamaeckoit
cucreMe xuMuueckux anemeHToB Jl. . Menneneesa u crpoenus aromoB. CTpoeHue MeTaioB. MeTamnyeckas CBsA3b
W MeTaJUIMYeCKas KPUCTAJUIMYecKas peméTka. DNEeKTPOXUMHUECKUH psl HamnpspkeHuil meramioB. dusnueckue u
XIMHYECKHE CBOMCTBA MeTaIUTOB. O0IITHe CTIOCO0BI MoMy4YeHHsI MeTauioB. [IoHsATHE 0 KOPPO3UH METAIJIOB, OCHOBHBIE
CHoCcO0BI 3alUTHl UX OT Koppo3uH. CruaBel (CTalb, YyryH, JIOPaJIOMHHUH, OpOH3a) M MX MpPUMEHEHHE B OBITY U
IMPOMBIIIIJICHHOCTH.

[lenounsle MeTamisl: nojoxenue B [lepuonnueckoit cucteme xumuueckux sneMeHtoB M. V1. Menneneesa,
CTPOCHHE MX aTOMOB, HaXOXJIeHHe B pupoze. Oru3nueckue 1 XUMUYECKHE CBOMCTBA (Ha pUMeEpe HATPHS M KaJus).
OKCI/IIH)I W TUAPOKCUIBI HATPUA U KaJIKAL. HpI/IMCHCHI/IC ICJIOYHBIX MCTAJIJIOB U UX COCHHHGHHﬁ.

[Ilenouyno3emMenbHblE METANIBl MarHUil M KaJlbLMi: HoJokeHHEe B Ilepuonuyeckoil cucTteMe XUMHUYECKUX
anemeHToB JI. 1. MeHaeneeBa, CTpOCHUE UX aTOMOB, HaXOKJAeHUE B Mpupoae. OU3ndyeckue 1 XMMUYECKUE CBOMCTBA
MarHusi ¥ Kaublius. BakHeiline coequHeHHUs Kayblus (OKCHI, THIPOKCUM, coir). JKECTKOCTh BOMBI M CHOCOOBI €
yCTpaHEeHHUS.

Amomunuii: nonoxenue B Ilepuoanyeckoil cucreMe xumuuyeckux snemeHToB [[. M. Menneneesa, crpoeHue
aToMma, HaxoXXJeHue B npupoje. Puznueckne U XUMHUUECKUE CBOHCTBA aroMHHUS. AM(OTEpHbBIE CBOHCTBA OKCHIIA U
THAPOKCHUA aJTIOMHUHUA.

Kenezo: nonoxenue B Ilepuognueckoi cucreme xumuueckux sneMeHToB J[. . Menzaeneesa, ctpoeHue aTroma,
HaxoXJIeHue B mpupoje. Pu3nveckre 1 XUMHUIEeCKHe CBOHUCTBA kene3a. OKCuapl, THAPOKCHIBI U comu xxene3a (1) u
xene3a (I11), ux cocras, cBOMCTBA U MMOJTyYCHUE.

Xumuueckuil IKCnepumeHm:

O3HaKOMJIEHHE C 0o0pasllaMd METAJJIOB W CIDIABOB, WX (PU3MYECKUMH CBOWCTBAMH, M3y4YeHHE PE3yJIbTATOB
KOppPO3UH METa/IOB (BO3MOXKHO HCIIONIb30BAHME BHICOMATEPHANIOB), OCOOEHHOCTEH B3aWMOJICHCTBHS OKCHA
KQJIBIIHSI ¥ HATPHUS C BOAOU (BO3MOXHO MCIIOIH30BaHUE BUICOMATEPUAIIOB), UCCIEAOBAHIE CBOMCTB JKECTKOU BOJIBI,
mpoliecca TOPEeHHs Jkejle3a B KUCIOpoae (BO3MOXXHO HCIONB30BAaHHE BUIACOMATEPUANIOB), MIPU3HAKOB TPOTEKAHHS
Ka4eCTBEHHBIX PEaKIMii Ha MOHbBI: MArHus, Kajblius, aJroMuHus, 1uHKa, skene3a (1) m xenesa (I1), memu (I1),
HaOJIoIeHNEe W OMUCAaHUE MPOIECCOB OKPAlIMBaHHUA TUIAMEHH WOHAMH HATpHsl, Kaluusg W Kalblug (BO3MOXKHO
WCIIONIb30BAaHNE BHJIEOMATEPHUAJIOB), HCCIeloBaHHE aM(OTEPHBIX CBOWCTB THUAPOKCHAA ANIOMHUHHS W THIPOKCHIA
[IWHKA, pElICeHHNEe YKCTIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe « BaykHelIme MeTayutbl 1 UX COeIUHEHSI.

XumMus U OKpysKamwuas cpeaa

BemectBa u Marepuansl B TOBCEAHEBHOM JKM3HM 4YeloBeka. be3omacHoe HCHOIb30BaHME BEIIECTB H
XUMHYECKUX peakiuii B ObITY. llepBas mOMOIIb IIPH XUMHUYECKUX 0XKOTaX M OTPABJICHUSX.

XUMHYEcKoe 3arpsi3HEHHE OKpY’Karollell cpesl (TmpenenbHas JOMycTUMas KOHIEHTpAIUs BEUIECTB, Jajee —
[MAK). Poib xuMuu B pelieHu# SKOJIOTHYECKHX TPOOIIEM.

Xumuueckuil IKCnepumenm:

n3y4deHHne 00pa3loB MaTEpPHAaJIOB (CTEKIIO, CIUIABBl METAIJIOB, IIOJIMMEPHBIC MaTEpHAIIBI).

Mexcnpeomemmusie cea3u

Peanuzanust MexXnpeIMETHBIX CBS3€W PU U3YUSHUH XUMHHU B 9 Kilacce OCyLIeCTBIAETCS Yepe3 UCTIONIb30BaHNe
KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSATHH, TaK M HOHSITUH, SBJISIOLINXCS CUCTEMHBIMH IJIS1 OTIENIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmIMe eCTeCTBEHHO-HAYYHbIC TIOHSATHS: HayuHbli (aKkT, THIOTE3a, 3aKOH, TEOpHUs, aHajlu3, CHHTE3,
Kjaccu(uKanmsi, NepUOAUYHOCTb, HAOIIOJEHHE, AKCIIEPUMEHT, MOJCTUPOBAHME, HW3MEPEHHUE, MOJIENb, SBIICHHE,
MAPHUKOBBIH AP PEKT, TEXHOIOTHSI, MaTEPHAIIBI.

®dusuKa: Marepus, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIIK/I, U30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYIA,
JNIEKTPUYECKUN 3apsil, NPOBOAHUKH, MNOJIYNPOBOAHUKH, AMIIEKTPUKH, (OTOINEMEHT, BEIIECTBO, TeNO, OOBEM,



arperaTHoe COCTOSHHE BEIIeCTBa, T'a3, pacTBOP, PACTBOPHMOCTh, KPUCTAJLTUYECKAsI PENIETKa, CIUIaBbl, (U3NUeCKue
BEJTMYMHBI, SIMHUIBI U3MEPEHUS, KOCMHYECKOE MTPOCTPAHCTBO, TUIaHETHI, 3BE3/TbI, COITHIIE.

Buonorust: ¢dotocunres, apixanue, Ouocepa, IKOCUCTEMa, MHUHEPAIbHBIC YIOOPEHUS, MHKPO3JIECMCHTHI,
MaKpO3JIEMEHTHI, MM TATEIbHBIC BEIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaITbI, TOPHBIC TIOPOJIBI, MTOJIE3HBIE UCKOMIAEMBIE, TOTUTHBO, BOJIHBIE

pecypchl.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI IIPOTPAMMBbI IIO XHWMHUHU HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA30OBAHUA

JIMMHOCTHBIE PE3YJIbTATbI

JINYHOCTHBIE pe3yNabTaThl OCBOEHHUS IIPOrPaMMbl OCHOBHOTO 00IIEro oOpa3oBaHMS IOCTUTAIOTCS B XOIE
o0y4JeHus XMMHUU B €IMHCTBE Y4eOHOM M BOCIIMTATEIBHOW NESTEIBHOCTH B COOTBETCTBUU C TPAJULHUOHHBIMHU
POCCHICKMMH COLIMOKYJIBTYPHBIMH M AyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B OOILECTBE MpaBUIaAMH H
HOpPMAaMU TIOBEICHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTUS U COLUATU3AMN 00y IatOLIUXCSL.

JINYHOCTHBIE pe3yJbTAaThl OTPAXKAIOT FOTOBHOCTh OOyYarOIIMXCS PYKOBOJACTBOBAThbCS CHCTEMOM IMO3UTHBHBIX
LIEHHOCTHBIX OPUEHTAIMI U pacUIMpEHHE OMbITa IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpuoTHYECKOT0 BOCIIMTAHMSI:

LEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H HAy4HOMY Hacjeauio,
MOHUMAaHHUS 3HAYCHUS! XUMUYECKON HAayKH B JKU3HH COBPEMEHHOTO OOIECTBa, CHOCOOHOCTH BIIAAETh JOCTOBEPHON
HHpOpMaLIUeH O MepeJOBbIX JOCTIKEHUAX U OTKPBITUSIX MUPOBOW M OTEUECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B
HayYHBIX 3HAHUSIX 00 YCTpoiicTBe MUpa 1 00IIeCTBa;

2) rpasKIaHCKOro BOCIMTAHMA:

MPECTaBICHNU O COLHUAIBHBIX HOpPMaxX M TpaBWIaX MEXKIUYHOCTHBIX OTHOIIEHHWH B KOJIIEKTHBE,
KOMMYHHKATHBHOIM KOMITETEHTHOCTH B OOIIECTBEHHO MOJIE3HOW, YIeOHO-NCCIIeIOBATEIhCKOM, TBOPUECKON U APYTUX
BUAAX JESTENbHOCTH, TOTOBHOCTH K pPa3sHOOOpPa3HOW COBMECTHOM JESITEIbHOCTH IIPU BBIIOIHEHHH YYEOHBIX,
MO3HABATENBHBIX 33J]a4, BBITOJIHEHHUH XHUMHYECKUX IKCIIEPHMEHTOB, CO3JAaHUM YUEOHBIX NMPOEKTOB, CTPEMIICHHS K
B3aMMOITIOHUMAHHIO M B3aUMOIIOMOLIM B MpOIECCE ATOM Y4eOHOH JesITeNbHOCTH, TOTOBHOCTH OIEHHBATH CBOE
MOBEJCHUE M MOCTYIKHW CBOMX TOBapHUIIEld C IMO3MLUH HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4YETOM OCO3HAHHUS
IIOCJIEICTBUM [TOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 O3HAHUS:

MHUPOBO33PEHUECKHUE MPEICTABICHUS O BELIECTBE M XMMUYECKOM PEaKLUH, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO PAa3BUTHs HAyKd W COCTaBISIOLIME OCHOBY [UId IOHMMAaHHsS CYIIHOCTH HAay4YHOW KapTHHBI MHpa,
MIpe/ICTaBIEeHUsI 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS MPUPOIBI, B3AUMOCBS3AX YeJIOBEKa C MPUPOAHOI cpenoil, o
POJM XMMUH B NO3HAHUH ITHX 3aKOHOMEPHOCTEI];

MO3HABaTeNIbHbIC MOTHBBI, HAIIPABJICHHBIC HA IIOJIyYCHHE HOBBIX 3HAHMHA IO XUMHH, HEOOXOIUMBIE IS
00BbsicHEHHS HaOJIF0IaeMbIX TIPOLIECCOB M SABJICHUH, TO3HABATENILHON, HHPOPMALIMOHHOW U YUTATEILCKOH KYJIbTYPHI, B
TOM YHUCIIE HaBBIKOB CaMOCTOSTEIbHON pabOTHl ¢ y4yeOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATypOl, JOCTYIMHBIMH
TEXHUYECKUMH CPEICTBAMHU HHPOPMALMOHHBIX TEXHOJIOTHil;

WHTEpeC K OOyYeHHWIO W IMO3HAHWIO, JIF0O03HATETHFHOCTh, TOTOBHOCTh M CHOCOOHOCTH K CaMOOOpPa30BaHUIO,
MPOEKTHON U MCCIIEOBATENBCKON JESTEIFHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOydYeHHs B
JTanbHEHIIEM;

4) dpopMupoBaHusI KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH KM3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha 3/I0POBBII 00pa3
YKU3HU, OCO3HAHME MOCIEACTBUN U HEMPHUATHE BPEIHBIX MPUBbIUEK (YIIOTPEOIEHHUS aJIKOToJIsl, HAPKOTUKOB, KypEeHHs),
HEOOXOIUMOCTH COOMIONIEHHs NpaBUi OE30HaCHOCTH NPH OOpAIIEHHH C XUMHYECKMMH BEIIECTBAMU B OBITY U
pEabHOM KU3HU;

5) TpynoBoro BocnuTaHusM:

HHTEpPEC K MPAKTHYECKOMY H3YyUEHHIO Mpodeccuii W TpyAa pa3iuyHOIO pOAa, YBaKEHHE K Tpyay U
pe3yibTaTaM TPYAOBOW IEATENbHOCTH, B TOM YHCIE Ha OCHOBE NPUMEHEHHS INPEIMETHBIX 3HAaHUH MO XHMUH,
OCO3HAHHBIH BHIOOP MHIIUBHUYaIbHON TPAEKTOPHH TPOJODKEHHUS 00pa3oBaHMs C YUETOM JTMYHOCTHBIX MHTEPECOB U
CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIEIHONW MPOECCHOHANBHON AeSITEIbHOCTH U
Pa3BUTHS HEOOXOIUMBIX YMEHUH, FTOTOBHOCTh aJallTUPOBATHCS B IPO(ECCHOHANBHON Cpeae;

6) 9K0JIOrHYecKOro BOCIIUTAHMSI:

9KOJIOTUYECKH 1IeJIecO00pa3HOe OTHOIIEHHE K TNpPUPOAE KaK HCTOYHHMKY J>KM3HM Ha 3emile, OCHOBE e€
CYIIECTBOBaHUs, MOHMMaHUE LEHHOCTH 3I0pOBOTO M Oe3omacHoro obpasa >KW3HM, OTBETCTBEHHOE OTHOILIEHHE K
coOCTBEeHHOMY (DH3MYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIOJIEHHS MpaBHi 0€301MacHOro
MOBEICHNUS TIPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYalHAX, YTPOXKAIOUINX 37I0OPOBBIO M )KU3HH JIIOJEH;

CIOCOOHOCTH NMPHUMEHSATH 3HAHUS, MOIydaeMble NPU W3YYEHHHM XUMHH, JJISl PELIeHHs 3a]ad, CBA3aHHBIX C
OKpy’Karomeil NMpUpOAHONW CpeloH, Uil TOBBILICHUS YPOBHSA 3KOJIOTMYECKOH KyIbTYpPbl, OCO3HAHHUS TIIO0AIBHOIO
XapakTepa SKOJIOTMYECKHMX MpoOJieM W TyTell HMX pEeleHHs TOCPEACTBOM METOAOB XHUMHH, 3SKOJIOTHYECKOTO
MBIIIICHUS, YMEHHUS PyKOBOJCTBOBATHCSA UM B IMIO3HABATENIbHOM, KOMMYHHUKAaTHBHOM M COLMANBHOMN MPaKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampenmMETHBIX pPE3YyJIbTATOB BBUICIAIOT 3HAYMMBIC sl (OPMHPOBAHHS MHPOBO33PECHUS
oOllleHayYHbIe MOHATHS (3aKOH, TEOPHS, NMPUHIIMII, TUIOTe3a, (HaKT, CUCTeMa, MPOLECC, IKCIEPUMEHT H JPYroe.),
KOTOpPBIE HMCHOJNB3YIOTCSI B €CTECTBEHHO-HAyUHBIX Y4EOHBIX NpPEAMETax W IO3BOJIIIOT Ha OCHOBE 3HAHWMU M3 3THX



npeaMeToB (hOPMHUPOBATH IMPEACTABICHHE O LEJIOCTHOW HAy4HOM KapTHHE MHUpA, W YHHBEpCaJbHbIC y4eOHBIC
neiicTBUsl  (NO3HABaTeNbHbIE, KOMMYHUKATHBHBIC, pETYJISTHBHBIEC), KOTOpble oOecrneynBaloT (QOpMUPOBaHKE
TOTOBHOCTH K CAMOCTOSITEIIbHOMY IJITAHUPOBAHHIO U OCYIIECTBICHHUIO YIeOHOH NesITeNbHOCTH.

Ilo3HaBaTe/bLHbIE YHHBEpPCaJIbHbIE YUeOHbIe AeiicTBHA

Ba3zoBrble jlornueckne geicTBus:

YMEHHS HCIIONIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUIEHUS TPH OCBOSHUM 3HAHUN: PacKpbIBaTh CMBICI
XMMUYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIC IIPU3HAKU, YCTAHABIMUBATh B3aUMOCBA3b C JPYTUMH HOHSATHAMH),
WCIONb30BaTh MOHATUA Ui OOBSICHEHUs OTAEIBbHBIX ()AaKTOB M SIBICHWUH, BBIOMpPATh OCHOBAHMWS M KPUTEPUM I
KJaccu(UKalMd XUMHUYECKHX BELIECTB M XMMUYECKUX PEakKlUi, yCTaHaBIMBATh MPUYMHHO-CIEICTBEHHBIC CBSI3H
MEXIy OOBEKTaMH H3YUEHUs, CTPOHUTH JIOTMYECKHUE PpacCyKIeHUs (MHAYKTHBHBIC, ICTyKTUBHBIC, 10 aHAJIOTHUH),
JIeJIaTh BBIBOABI U 3aKJIFOUYCHUS;

yMEHUE TPUMEHATh B MpOLECCEe MO3HAHMS TMOHATHS (MpPEeIMETHbIE M METalpeAMETHBIC), CUMBOINYECKUE
(3HaKOBbIC) MOJENH, HCHOJIB3YeMble B XHMHH, NPEOOpPa3OBHIBATH IIMPOKO MPUMEHSEMBIE B XUMHU MOJEIIbHBIC
MIPEICTABICHUS — XUMUUECKUM 3HaK (CUMBOJI 3JIEMEHTa), XuMuueckas GopMyia U ypaBHEHHE XUMUYIECKOIN peaKkiuy —
IPU pelIeHUH Y4eOHO-TIO3HABATENbHBIX 3alad, C Y4YETOM OTUX MOAEIBHBIX IPEICTABICHUI BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU U3y4aeMbIX OOBEKTOB — XUMHYECKUAX BEIIECTB M XMMHUYECKUX PEaKLui,
BBISIBIISITH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIC CBS3H W MPOTUBOPEUUS B M3y4aeMBIX IpOLECCAX H
SIBIICHUSIX.

Ba3zoBrble uccienoBaTebcKue NeiiCTBHA:

yYMEHHE HCIONb30BaTh MOCTaBJICHHbIE BOMPOCH B KaueCTBE MHCTPYMEHTa MO3HAHHSA, a TaKXKe B KayecTBe
OCHOBBI 11 ()OPMHUPOBAHMSI TMIIOTE3bI 110 IPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX CY>KICHUH;

nproOpeTeHre OMbITa MO IUIAHUPOBAHUIO, OPraHW3alUK U IPOBEACHHUIO YUEHHYECKUX SKCIIEPUMEHTOB, YMEHUE
HaOJIOaTh 32 XOAOM MPOIEcca, CaMOCTOSTEIBHO MPOTHO3MPOBATH €r0 pe3yibTar, GopMyaupoBaTh 0000IIEHUS U
BBIBOBI 110 Pe3y/IbTaTaM NPOBEAEHHOTO OIbITA, HCCIEAOBAaHMSA, COCTABIISITh OTYET O MPOJETIaHHON padoTe.

PaGora ¢ unpopmanueii:

yMEHUE BBIOMpATh, AaHAIM3UPOBATh M HMHTEPIPETHPOBATH HHMOPMANMIO PA3TUYHBIX BHIOB H (HopM
MpeJCTaBICHUs, IOIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHAS TUTEpaTypa XUMUYECKOTO COJIepKaHus,
CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), KPUTUYECKH OLIEHMBATH MNPOTUBOPEUMBYIDO U HEIOCTOBEPHYIO
HHOPMAIHIO;

yMEHUE MPUMEHSATh Pa3InYHbIC METOMABI U 3allPOCHl MPH MOUCKE U 0TOOpe MHPOPMAILIUK U COOTBETCTBYIOLIMX
JAHHBIX, HEOOXOANUMBIX JUIS BBIIOJIHEHHUS Y4EOHBIX M MO3HABATEIbHBIX 3aJad ONpedeN€HHOTO THIa, MpHoOpeTeHue
omplTa B 00JaCTH HCIIONAB30BaHUS HMH(GOPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJOIMH, OBNAICHUE KyJIbTYpOr
AKTHUBHOTO HWCIOJIb30BaHUSI Pa3MYHBIX IOWUCKOBBIX CHCTEM, CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (opMYy
npeacTaBieHusT MHGOpMAaUMU M WUIIOCTPUPOBATH pEIIaeMble 3a/a4d HECJIOXHBIMH CXEMaMHM, AuarpaMMamH,
IpyruMu opMamu rpaduK 1 UX KOMOMHAIIASMU;

YMEHUE WCIONB30BaTh W aHAM3UPOBAaTh B TMpolecce YYeOHOH W HCCIIeO0BATEIbCKON JIESTEIbHOCTH
WHPOPMAIIUIO O BIMSHWUU TMPOMBIIUICHHOCTH, CEIBCKOTO XO3SIMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYIKAOIIEH
MIPUPOTHOU CPEJIBI.

KoMMyHnkaTHBHBIE YHUBepcaJIbHbIe y4eOHbIe el CTBUA:

yYMEHUS 3a/laBaTh BOMNPOCH (B Xojae jauanora W (WJIM) JUCKYCCHHM) TIO CYIIECTBY OOCYXIAeMOH TeMbl,
(hopMynHpOBaTH CBOM NPEATIOKECHUS OTHOCUTEIBHO BHIITOJHEHUS IPEII0KEHHOHN 3a/1a4H;

YMEHHSI TPEICTABIATH MOJyUYEHHBIC PE3YJbTaThl [MO3HABATENBHOW NEATENBHOCTH B YCTHBIX M IHCBMEHHBIX
TEKCTax; JeNlaTh IMPEe3CHTALMIO PEe3yIbTaTOB BBIMOIHEHUS XHMHYECKOTO J3KCIIEpHMEHTa (I1abopaTOpPHOTO OIBITA,
nabopaTopHOii pabOTHI IO UCCIIEOBAHHIO CBOWCTB BEIIECTB, YUEOHOTO MTPOCKTA);

YMEHHUSI y4eOHOr0 COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABAaTEIBLHOM M HCCIIENOBATEIILCKON
JEATETHFHOCTU TIPH PEIICHUH BO3HUKAIONINX MPOOJIeM Ha OCHOBE yuéTa OOIIUX WHTEPECOB U COTVIACOBAHUS MO3UITUH
(oOcyxneHusi, oOMEH MHEHHSMH, «MO3TOBBIE INTYPMBI», KOOpAWHAIMS COBMECTHBIX JEHCTBHUI, OIpe/eieHne
KPUTEPHEB IO OLIEHKE Ka4eCTBa BBIIIOJIHEHHOH paboThl U IpyTHeE).

PeryasiTuBHBIC yHHBepcaJIbHbIE y4eOHbIE JelCTBHA:

YMEHHE CaMOCTOSITEIFHO OMPENENATh IeJH AESITeIbHOCTH, TUIaHUPOBATh, OCYIIECTBIATh, KOHTPOINPOBATh U
pyu HEOOXOANMOCTH KOPPEKTUPOBATh CBOIO JIESTEIBHOCTD, BEIOMpaTh Haubosee 3(pdekTuBHBIE COCOOB! pelIeHHs
y4eOHBIX M I03HABATENIBHBIX 33[a4, CAMOCTOSATENILHO COCTABISATH WM KOPPEKTUPOBATH MPEIJIOKEHHBIA alrOpPUTM
NEeHCTBUIA TIPH BHITIOJHEHUN 33J]aHU C YYETOM TOJYYeHHS HOBBIX 3HAHHHM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U
peakiusx, OIIEHWBAaTh COOTBETCTBHE IIOJIyUEHHOTO pe3yjbTaTa 3asBICHHON II€JM, yMEHHE HCIONb30BaTh |
aHAJIN3UPOBATH KOHTEKCTBHI, ITpejIaracMble B YCIOBUH 33JaHUM.

HPEIAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHIO O00S3aTENBHOTO COAEpPKaHHS, YCTAHOBJICHHOTO JAHHOM
(benepanbHO paboyeld mporpaMMoi, BBIACISIOT: OCBOCHHBIE O0YYalOUIMMUCS HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI



NEHCTBUHN, crieIu(UIecKue IS IPEAMETHON 00J1acTh «XUMUSD), BUABI ACATEIHFHOCTH I10 TTOJIYICHHIO HOBOTO 3HAHUSA,
€ro MHTepIpeTaIiy, TPpeoOPa30BaHUIO0 U TPUMEHEHHIO B PA3IMYHBIX YICOHBIX F HOBBIX CUTYaIUAX.

K xonmy oOydeHuss B 8 KJIacce TpEIMETHBIC pe3yNbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh
c(hOPMHUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX HOHATHHA: aTOM, MOJIEKYJa, XMMHUYECKUI 3JI€MEHT, IpPOCTOe
BEIIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOTHOPOAHAS), BAJCHTHOCTb, OTHOCHTEJIbHAS
aTOMHas M MOJIEKyJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas IO
XMMUYECKOr0 »JJIEMEHTAa B COCAMHEHWH, MOJISIPHBIH OOBEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJb,
3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIICHNSA, XUMUYECKasl peakys, KIacCU(hUKaIus peakLuil: peakuuu
COCAMHEHHS, PEeaKkUUH Pa3lOoKEHUs, PEaKlIWU 3aMELICHHUs, peakud oOMeHa, 3K30- U IHIOTECPMHUUECKHUE
peaknuu, TermnoBoi ekt peakumu, sApo aToma, SNEKTPOHHBIN CIIOW aToMa, aTOMHAasi OpOUTalb, paanyc
aToMa, XUMHYECKasl CBsI3b, NOJSIPHAs M HEMOJApHAs KOBAJIEHTHAs CBs3b, MOHHAs CBsI3b, MOH, KaTHOH,
aHHMOH, PaCTBOP, MaccoBast A0JIS BelllecTBa (MPOLEHTHAsI KOHIICHTPAIHsI) B paCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX TOHATUH M IPUMEHSTH 3TH MOHSTHUS TIPH OMUCAHUT
BEIIECTB U UX MPEBPaIICHUI;

HCIONB30BaTh XMMHUYECKYI0 CHMBOJIMKY U COCTaBJIEHHUsS (DOpPMyJ BEIIECTB U YPAaBHEHUM XUMHUYECKHX
pEeaKIInii;

OIIpPENEIIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETIEHb OKHUCIICHUS 3JIEMEHTOB B
OMHAPHBIX COETUHEHUSIX, IPUHAIJIC)KHOCTD BELIECTB K ONPENeIEHHOMY KJIACCY COeAMHEHUH 0 popMyam,
BUJ] XUMUYECKOH CBS3M (KOBAJICHTHASI M MOHHAS) B HEOPraHUYECKUX COSTMHEHHSAX;

packpeiBaTh cmbica Ilepuogmueckoro 3akona J[. M. MenneneeBa: IeMOHCTPUPOBAaThH MOHUMAaHHUE
MEPUOANYECKON 3aBUCHMOCTH CBOWCTB XMMHUYECKHX JJIEMEHTOB OT MX IoJjokeHus B llepmonnmyeckoi
cHCTEMe, 3aKOHOB COXPAaHEHMS MacChl BEILECTB, IOCTOSHCTBA COCTaBA, aTOMHO--MOJICKYJIIPHOTO YUEHUS,
3aKoHa ABOTaapo;

OINMCHIBATh M XapaKTepu3oBaTh TaOnu4Hyio ¢opmy [lepuoamueckoil crcTeMbl XUMHUYECKUX AJIEMEHTOB:
pa3nuyath MOHITUS «TJaBHas NoArpymnma (A-rpynma)» u «mobounas moxarpymnmna (b-rpynma)y, manbie u
OoJplIME MEPHOMBI, COOTHOCUTHh 00O3HAUYEHUs, KOTOphle UMeIoTcs B Tabnune «llepuoamueckas cucrema
xuMuueckux siemeHtoB J[. M. MeHueneeBa» € YMCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XAUMUYECKHUX 3JIEMEHTOB (COCTaB W 3apsi sjapa, olllee YHCIO AJIEKTPOHOB W paclpefeficHHe HX I10
ANIEKTPOHHBIM CJIOSIM);

KJ1accu(UIMPOBATh XMMUYECKUE JIEMEHTbI, HEOPraHWYECKUE BELIECTBA, XMMUYECKUE PEaKUUH (110 YUCITY
¥ COCTaBy YYaCTBYIOIIUX B PEAKIIUH BEIECTB, IO TEIUIOBOMY 3P QexTy);

XapaKTepH30BaTh (OMUCHIBATh) OOIIMEe XUMUYECKHE CBOWCTBA BEIIECTB PA3IMUHBIX KJIACCOB, MOATBEPKIAs
OIMMCaHnE€ NpUMEPaMn MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XUMHUUYCCKUX peaKHHﬁ;
MIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBHCUMOCTH OT MX KayeCTBEHHOIO COCTaBa, BO3MOXHOCTU
MPOTEKAHUSI XUMHUYECKHX MPEBPAILEHUH B Pa3IMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILECTB, MACCOBYIO JOJII0 XUMHUYECKOTO
3JIeMeHTa 1Mo (opMysie COEIUHEHHs, MAacCOBYIO JOJIIO BEIECTBA B PAcTBOpPE, MPOBOJUTH PACUETHI IO
YPaBHEHUIO XUMHUECKON PEaKIH;

MNPUMCHATHL OCHOBHBIC OIICpalun MBICITUTEIbHOMN ACATCIIBHOCT — aHaJIM3 W CHUHTE3, CpPaBHCHUC,
00001IICHHe, CUCTEMATH3AIINI0, KIACCU(UKAIIMIO, BBISBICHUE NPUUYMHHO--CICACTBCHHBIX CBS3CH — s
W3y4YeHHS CBOWCTB BELIECTB M XWUMHUYECKMX PpEaKLHid, €CTECTBEHHO-HAy4HbIE€ METOHAbl IO3HAHUS —
HabJro/IeHNe, U3MEPEHNE, MOJISIMPOBAHHE, SKCIIEPUMEHT (PeajbHbIA U MBICIICHHBIN);

CIIEZIOBaTh TPABUJIaM IOJIb30BAHUS XMMHUYECKOM TMOCYJOH M J1IaOOpaTOPHBIM OOOPYAOBAaHHEM, a TaKKe
ImpaBujIaM 06pau1eHI/151 C BCHICCTBAMH B COOTBCTCTBUM C MHCTPYKIUAMU 110 BBIITOJIHCHUIO J'Ia60paTOpHBIX
XMMUYECKUX OIBITOB IO MOJIYYEHHIO M COOMPAHHMIO ra3000pa3HbIX BELIECTB (BOAOpPOJAa M KUCIOpOAa),
MIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHON MacCOBOH J10Jiel pacTBOPEHHOTO BELIECTBA, IJIAHUPOBATH U
MIPOBOANTHh XUMHUYECKHE HKCIEPUMEHTH TI0 PACMO3HABAHHUIO PACTBOPOB INEIOYEH M KUCIIOT C TTOMOIIBIO
WHIMKATOPOB (JakMyc, heHondranenH, METHIOPaHXK U JIPYTHUE).

K xonmy oOyuyenuns B 9 KkJlacce mpeIMeTHBIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTD y 00YYAFOIUXCS YMEHUI:

PacKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHX TOHSATHH: XUMHYECKHH JIIEMEHT, aTOM, MOJIEKyJja, HOH,
KaTUOH, aHUOH, IIPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTb, EKTPOOTPULIATEILHOCTD, CTENEHD
OKHCJICHUSI, XUMHUECKasi peaklys, XMMUYecKas CBs3b, TEIJIOBOM 3(deKT peakunu, Moib, MOJISPHBIA
00BEM, pacTBOp, DJEKTPOIMTHI, HEIIEKTPOIUTHI, 3JIEKTPOIMTHYECKAs IUCCOLMALMS, PEaKUIUHd HOHHOTO
oOMeHa, KaTaln3arop, XMMHYECKOE€ paBHOBECHE, OOpaTHMbIE W HEOOpPAaTUMBIE pPEaKIUH, OKHCIUTEIHHO-
BOCCTAHOBUTEINBHBIE PEAKIIMU, OKHCIUTEIh, BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAHOBJIEHUE, aJUIOTPOIHA,
aM(OTEepHOCTb, XUMHUYECKasi CBSA3b (KOBAJICHTHAs, MOHHAS, METAJUINYECKas), KpUCTAIUINYECKasl peléTKa,



KOPpO3Usl METaJUIOB, CIUIaBbl, CKOPOCTh XMMUYECKOW peakIUH, NMpeesbHO JOIyCTUMas KOHLEHTpaLus
ITJIK BemiecTRa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX ITOHITUN U IPUMEHSTH STH MOHATHUS PH ONMUCAHUH
BEIIECTB U UX MPEBpAIECHUN;

HCIONb30BaTh XMMHUYECKYI0 CHMBOJIMKY [UI COCTaBJIEHHsS (DOpPMyJ BELIECTB U YPAaBHEHUM XUMHUYECKHX
peaKInii;

OIIPENENATh BAJCHTHOCTh U CTENEHb OKUCICHHA XMMHUYECKHX JJIEMEHTOB B COCAMHEHHSIX Pa3IMYHOTO
COCTaBa, IPUHAUICKHOCTh BEIIECTB K ONPENeNEHHOMY KJIacCy COEAMHEHMH 1o ¢opMmynaaMm, BUA
XMUMUYECKOH CBsI3U (KOBaJIeHTHAs!, HOHHASA, METAIUINYECKasl) B HEOPraHUUECKUX COSANHEHUSX, 3apsi NOHA
[0 XMMUYECKOH (opmyse, xapakrep cpedsl B BOIHBIX PACTBOpPax HEOPraHWYECKUX COCAMHEHHH, THII
KPHUCTATIMYECKON PEIETKI KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMblch Ilepuonnyeckoro 3axona [[. M. MenneneeBa u 1eMOHCTpUpPOBATh €0 MOHUMAaHUE:
OINMCHIBATh M XapaKTepu3oBaTh TaOnuuHyro ¢opmy lleprmogmueckoil cHCTEMBI XUMHYECKUX 3JIEMEHTOB:
pa3nuyaTh MOHITUS «TJaBHAs MoArpymnma (A-rpynma)» u «mobounas moxarpynmna (b-rpynma)y, manbie u
OonplIMe MEpPHOIbl, COOTHOCUTH O003HAU€HHs, KOTOPbIE HMEIOTCA B IEPHOAMYECKOM Tabmuue, c
YHCJIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsn siapa, oduiee
YHCJIO DJIEKTPOHOB M PaclpeefieHne MX IO 3JIEKTPOHHBIM CIIOSM), OOBSICHATH O0IIME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COCAMHEHMH B Ipeesiax MajblX IEPHOAOB M IVIABHBIX IOATPYMII C
YYETOM CTPOECHUS UX aTOMOB;

KJaccu(UIMPOBaTh XUMUYECKHE 3JICMEHTHI, HEOPraHUYECKHE BEIIECTBa, XUMUYECKHUE peakuu (110 YHCITY
W COCTaBYy YYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TemIoBoMYy 3S((eKTy, M0 H3MEHEHHIO CTeleHeH
OKHCJICHUSI XUMHYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIMEe W crenu(uIecKrue XMMHUYECKHE CBOWCTBA MPOCTBIX H CIOXKHBIX
BEIIECTB, MOATBEPKAAs ONMCAHUE NMPUMEPAMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHH COOTBETCTBYOLIMX
XUMUYECKUX PEaKIIUii;

COCTaBJISTh YpPaBHEHMS OSJIEKTPOIMTUYECKOW NMCCOLMAIMM KHUCIIOT, INejIo4Ye M cojei, MonHble u
COKpamI€HHbIE YypaBHEHUS pEaKUUH MOHHOTO OOMeHa, YypaBHEHUS peakiuid, MOATBEPKAAIOLINX
CYIIECTBOBAaHHE I'€HETHUYECKOM CBSI3M MEXXIY BELIECTBAMH Pa3JIMUHBIX KJIACCOB;

pPacKpbIBaTh  CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA MOCPEICTBOM  COCTaBICHUS
AIIEKTPOHHOTO OallaHca 3TUX Peakluii;

MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTH HPOTEKaHUS
XUMHUYECKUX MPEBPALICHUN B Pa3INUHbBIX YCIOBHSIX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BEILECTB, MACCOBYIO JOJII0 XUMHUYECKOTO
3JIeMeHTa 1o (GopMylie COeIUHEHUs,, MacCOBYIO JIOJIIO BEIECTBa B pPAcTBOPE, NMPOBOIUTH PACUETHI IO
YPaBHEHHIO XUMHUYECKOM peaKLuHy;

coOIoIaTh MpaBHja TOJB30BAHUA XUMHUYECKOH Mocynoi M jabopaTopHBIM 0O0OpYJOBaHHEM, a TaKKe
npaBmwia oOpalieHus] ¢ BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIUSIMH MO BBITOJHEHHUIO JIAOOPAaTOPHBIX
XMMUYECKHX OIBITOB IO IOJYYEHUIO M COOMPaHHIO ra3000pa3HbIX BELIECTB (aMMHAKa M YIJIEKHCIIOrO
rasa);

MPOBOANTH PEAKIMH, MOATBEPKAAIONIME KA4eCTBEHHBIH COCTAaB pAa3IMYHBIX BEUIECTB: pACO3HABATh
OTIBITHBIM ITyTEM XJIOPHUJI-, OPOMU/I-, HOJHI-, KapOoHaT-, ¢pochat-, CHIMKaT-, cylbdaT-, THIPOKCHI-HOHBI,
KaTHOHBl aMMOHMS ¥ HMOHBl H3y4YEHHBIX METAJUIOB, MPHCYTCTBYIOIIME B BOAHBIX pacTBOpax
HEOPraHMYECKHUX BELIECTB;

MIPUMEHATh OCHOBHBIE OIEpaIlM MBICIUTENbHON JEesSTeNbHOCTH — aHaliu3 M CHHTE3, CpaBHEHHE,
0000I1IeHNe, CHCTEeMAaTH3aIMIO, BBISBICHHE NPUYUHHO-CIICIICTBEHHBIX CBS3eH — JJIsI M3yUeHHs CBOWCTB
BEIIECTB U XMMHUYECKUX PEaKIVii, eCTeCTBEHHO-HAYYHbIC METOJbI MO3HAHUSI — HaOJIO/NEHNEe, N3MEpEHUE,
MOJICJINPOBaHKE, IKCIIEPUMEHT (peabHbIi U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro mo pazueny 20

Paznes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso0o.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BeniecTBO 1 XUMHYECKHE PeaKIIU
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTeprucTHKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro no pazmeny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B
umeckas opmyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa [JOK
HeCTBa 1O Jp https://m.eds00.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/ISIH a3JI0KEHHS e bubmorexa [JOK
A o : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoOMOHOCOB — y4€HBIi1-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa LHOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHU
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Boznyx — cmechk ra3zos. Cocras bubnmoreka [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa LHOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKkrue U XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bubmuorexa [JOK
31 «ITonydenne u coOupanue BOIOPOa,

WU3yYE€HHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKI[Mi Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HI;HaCLI peHHBIz aCTBOPBHI MH;CCOBaSI bubmmorexa [JOK
5 P PEL- https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHast pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUu(UKAI, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenuue): HOMEHKIATypa,
46 cnocof(SLII) OJI )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
= H https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
bubanoreka [JOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI nosmoreka L

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 AJIEMEHTA TI0 €ro MOJ0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
> Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOsApHAS XUMHYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OkucIuTenu U BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTpomnbnas padota Ne4 mo Teme bubnmoreka [JOK
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«CtpoeHue aroma. XUMUYECKasl CBSI3b

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEeMaTU3alus 3HAaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Bcer Konrpoabubie IIpakTuueckue
n/n u3yuyeHusi oOpa3oBaTelbHbIE
0 padoThI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cucTeMa XMMUYecKux 3meMenToB /1. U 1 bubmorexa [IOK
T https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmorexa LHOK
P p https://m.edsoo.ru/00adb6b6
MIePHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMu4eckoi CBSI3U U TUIIBI 1 bubmmorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel mo teme
5 «IToBTOpEHuUe U yriybaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
6 Knaccudukanys XuMHUECKUX peaklui 1o 1 bubnmnorexka HOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOM
7 eakuuu. [ToHATHE O TOMOTEHHBIX U 1 bubmorexa LOK
peaKItn. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[loHsiTHE 0 XUMHYECKOM PAaBHOBECHH.
8 @DakTophl, BIUAIONINE HA CKOPOCTh 1 bubmmorexa [JOK
pbl, . p https://m.edsoo.ru/00adc28c
XUMHUYECKON PEaKLUU U MOJIOKEHUE
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XUMHYCCKOTI'O paBHOBECHUA

IIPUMEHEHHE

9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3EKTPOAUTUUECKOM TUCCOLMALINN. bubmmoreka [IOK

10
CuitbHBIE U CJTa0bIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMonHble ypaBHEHUS peakuit bubmmorexa [JOK

P peaxt https://m.eds00.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U
12 OCHOBaHHH B CBETE IIPEICTABICHHUI 00 bubmorexa LHOK
. P https://m.edso0.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIHAIITT
XUMUYECKUE CBOKCTBA COJIEN B CBETE
13 MPEACTABICHUIN 00 AIEKTPOTUTUUECKON bubmmorexa [JOK
pel P https://m.edsoo.ru/00add8b2
JUCCOITHAITUT
14 [TonsiTne o runponuse conen bubmmorexa LOK
P https://m.edsoo.ru/00add9d4
bu6nuoreka [IOK
15 O06001eHre U cucTeMaTr3aIs 3HaHUA
B t https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubnuoreka [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponsHast pabota Ne2 o reme

17 «INEKTPOIUTHYECCKAS TUCCOIUAITNS bubmmorexa [JOK

P ’ https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMH B PACTBOPAX)»

18 OO01ast xapaKTepUCTHKA TaJIOTeHOB. bubnuotexa [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xaoposomopoxa. ConstHas KHCIOTA,

POBOZOpOX . bubmmorexa [JOK

19 XUMHUYECKHE CBOMCTBA, MTOTYICHHE,

https://m.edsoo.ru/00ade104
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[TpakTuyeckas padora Ne 2 o Teme

bu6nuoreka [IOK

20 «ITosydyeHnue COJITHOM KUCIIOTHI, H3YUCHHE
. yi{ v https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XHMHYECKUX
21 €aKIIMii, €CIIM OJIUH U3 PEareHTOB JIaH B bubmmorexa LJOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
99 OO6mras xapakTeprucTuka 3J1eMeHTOB VIA- bubnmnoreka HOK
IpYyIIIBI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(DUKAIIUU CEPBHI.
23 Haxo;xI;eHHe cephl Hq;é COG,Z[I/IHCI;-)II/Iﬁ B bubmorexa HOK
p ’ https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopoi, cTpocHHE, (U3HUECKUC U bubnmnoreka [HOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunbl cepbl. CepHasi KMCIIOTA,
25 ¢u3nyeckrue 1 XUMUYECKHE CBOMCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKkIlnu, JIekKaIllle B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MOTy4YeHUS
26 CEpPHOU KUCIOThI. XUMUYECKOE bubmmorexa [JOK
p ' N https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHECHHSIMU CEPBI
97 Brruucnenue MaccoBoil 10JIM BBIXO/1a but6mmoreka [IOK
MIPOAYKTa pPeaKkuu https://m.edsoo.ru/00adec8a
OO6mrast xapakTepucTrUKa 3J1IeMEeHTOB V A-
08 rpynmnsl. A30T, pacipocTpaHeHHE B bu6muoreka [JOK

npupojae, GU3NIECKue U XUMUIECKUE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero Gu3n4ecKkue 1 XUMHIECKUE

bu6nuoreka [IOK

29
CBOWCTBA, IOJIyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTrueckas padota Ne 3 o Teme

30 «[lonydyeHre aMMuaKka, U3y4eHUE ero bubmmorexa [TOK

. v » 15X https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpu3nvIecKkue u bu6nuoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH

39 aMMOHHS B KAYECTBE MUHEPAJIbHbBIX bubnuorexa [HOK
ynoopenuit. XumMuueckoe 3arpsisHeHue https://m.edso0.ru/00adf518
OKpY>Karollen cpeabl COeTMHEHUSIMHU a30Ta
®docdop. Oxcun pochopa (V) u

33 q)ocg)o pHasI KI/ICJI((l))Ta q)qnfsn(qelxne u bubmorexa LHOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTyYEHUE
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
34 MUHEpaIbHBIX YI0OpEeHUI. 3arpsi3HeHNe bubmmorexa [JOK
p N yA00P - 2arp https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hocdaTaMu

35 VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE, bubnmnoreka [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeposa, ux GU3nYecKue u

36 XHMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE but6mmoreka [IOK
MPOOJIeMBI, CBSI3aHHBIC C OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

37 VYronbHast KUCHOTA U €€ CONU Bubmmorexa [IOK

https://m.edsoo.ru/00ae006¢c

38 [IpakTuueckas pabora Ne 4 o Teme bu6muoreka [JOK

"IlosrydeHne yrieKucioro rasa.

https://m.edsoo0.ru/00ae027e
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KavecTBenHas peaxiys Ha KapOOHAT-HOH"

HepBOHa‘IaIIBHBIe MIOHATHS 00

39 OpPraHUYeCKHUX BEIIECTBAX KaK O bubnnorexa LIOK
p https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX YTIIepo/ia
40 KpeMmunii u ero coe iuHeHU Bubmaorexa ITOK
P https://m.edso0.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue

41 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bu6nmoreka [IOK
«Baxueiinme HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COEIMHEHU S
KonTponbnas padorta Ne3 mo teme

42 «Banele HeMeTauibl 1 UX bubmmorexa IOK

https://m.edsoo.ru/00ae0el18
COEIUHEHUSD)
OO01mmas XxapakTepruCTHKa XUMUIECKUX

43 3JIEMEHTOB — METAJUIOB. Merajuinueckas bubmuorexa [JOK
CBA3b U METAJUINYECKAs] KPUCTAILINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCKre CBOMCTBA METAJLIIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 ONEKTPOXUMHUYECKHUH psia HANPSKEHUH bubmmorexa [IOK

p p p https://m.edsoo.ru/00ae1156
METAJIJIOB
OO6mme crmocoOb! MOTYyYEHUST METAJIOB.

45 CrmuiaBbl. BerarciieHust o ypaBHEHUSIM bubnmnoreka [JOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEeareHTOB COJEPIKHUT MPUMECH

46 IToHsATHE O KOPPO3UH METAIIOB bubnnorexa LIOK

pp https://m.edsoo.ru/00ae1278
Bbubnnorexa IHIOK
47 Illenoynbie METAIIBI i\

https://m.edsoo.ru/00ael4b2
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bubnuoreka LIOK

48 @)
KCHIBTI THADOKCHILT HATPIGT H KATHA https://m.edsoo.ru/00ae14b2
[llenouyHo3emMenbHBIC METAITBI — KaJTbIIHI bubmuorexa [{OK
49 .
1 MarHuu https://m.edsoo.ru/00ael5e8
50 Baxueiinme coequHEHNS KaIbLIH bubmorexa LIOK
& H https://m.edsoo.ru/00ael5e8
51 O060011eHNEe U CUCTEMATH3alMs] 3HAHUI
59 JKécTkocTh BOMIBI U CIIOCOOEI €€ bu6mmoreka [IOK
YCTPaHEHHS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 "JK€cTKOCTh BOJBI U METOEI €6 bubmmorexa HOK
| A 8 https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [IOK
54 Ao %
MU https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnmnorexka HOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6nuoreka [IOK
56 XKeneso
& https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tuporcu bl u conn xenesa (1) u bubnmnoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U CUCTEMATH3AIM 3SHAHUH
[IpakTuueckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a1a4 [10 TEME bubnmorexa [IOK
P . https://m.edso0.ru/00ae3de8
«Ba)kHeImne MeETaIIbl i KX COETUHEHUSI
BerurcieHus mo ypaBHEHUSIM XHMHUECKHAX
. bubmuorexa [{OK
60 peaKIui, eClii OJTUH U3 PEarcHTOB JIaH B

HU30BITKE WITH COJACPIKHUT IPHUMECH.

https://m.edsoo.ru/00ael1750
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Briuncienusa MaccoBOM IO BBIXOJA
MPOAYKTa PEAKLUU

61 O06001IeHrEe ¥ cucTeMaTh3aluus 3HaHUI 1
62 KontpomnsHas padora Ne4 o reme 1
«BaxkHelme MeTaibl U UX COSTUHEHUS
63 BemecTBa u maTepuaisl B TOBCEIHEBHOM 1 bubnmnoreka HOK
JKU3HU 4EII0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKaOIIeH 1 bubnmnoreka HOK
cpelibl https://m.edsoo.ru/00ae4270
65 Posb xvMuM B pelieHnH 3KOJIOTMYECKUX 1 bubnuorexa [HOK
npobiem https://m.edso0.ru/00ae4270
66 PesepBHblIil ypok. O606?ICHH€ u 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o011eHuE 1 1 bu6mmoreka [JOK
cucTeMaTHu3alys 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111eHNE U 1 bubnmnorexka HOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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