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HOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npeacraBieHabpx B DI'OC OO0, a takxke Ha ocHOBe (emepanbHOM paboueit
MpPOTpaMMBbl BOCITUTAHUS W C y4E€TOM KOHIIEHIIMU TMPEMOJaBaHUsS y4eOHOTO
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanuum.

[Iporpamma no xumuu Aa€T MPEACTABJICHHE O LIENIAX, OOIIe cTpaTeruu
oOyueHHUsl, BOCIUTAHUS M Pa3BUTUS OOYy4AIOUIUXCS CPEICTBaMU Y4eOHOTO
MpeAMeTa,  YCTAaHABIMBAECT  00fA3aTeIbHOE  NPEIMETHOE  COJAEpIKAHUE,
npeAycMaTpUBaeT pacIpeleeHue €ro Mo KiaccaM U CTPYKTYpPHpPOBAHHUE IO
pazzienaM M TeMaM MPOrpaMMbl MO XUMHH, OINPEETSAET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh M3YYEHUS XUMHUHM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKKM Yy4eOHOro Tpoliecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydarIuxcs, ONpeNesieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuu TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOU 00pa3oBaTeIbHON
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TPeOOBaHUIMA
K pe3yjbTaTaM OOY4YeHHs] XMMHUM Ha YPOBHE IIeJiel HM3y4eHUs NpeaMeTa U
OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIILHON ACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO YU4EOHOTO COJIEPIKAHMUS.

3HaHWE XWMUU CIYKUT OCHOBOM il (hOPMHPOBAHUS MHPOBO33PECHHUS
00yyJaroIerocs, ero MpeJaCcTaBICHU 0 MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJib UTPAIOT (POpMUpPYEMBIE XUMUEH MPEACTABICHUS O B3aUMONPEBPAIICHUSIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTIX PEHICHUS II100aTbHBIX
po0JieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, DHEPTETHUCCKOM,
MUILIEBOM U KOJIOTHYECKOU 0€30MacHOCTH, TPOOJIeM 31paBOOXPaHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET pealu3alii  BO3MOXKHOCTEM I caMOpa3BUTHS U
dbopMHupoOBaHUS KYJIBTYphl JIUYHOCTH, €€ oOmed u QyHKIUOHATHHOU
TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00y4Yarolmuxcsi, HABBIKOB HX CaAMOCTOSITCJIbHOW Y4YEOHOU JeSITeNhbHOCTH,
AKCIIEPUMEHTAJILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIbHOCTH;



3HAKOMUT CO CIEeNM(PUKON HAYIHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
LEJIOCTHOTO B3IJIAIA HA €AUWHCTBO IMPUPOABI W  YEJIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAY4YHbIM 3HAHHUSIM, K NPUPOJAE, K YEIOBEKY, BHOCHUT CBOW BKJIaJd B
IKOJIOTHYECKOE 00pa3oBaHUE 00yUarOITUXCS.

JlaHHbBIE HaIpaBJICHUS B 00YYEHUM XMMHH O0ECIIeUUBAIOTCS crieluukon
COJIep)KaHMsl y4eOHOTro TMpeaMeTa, KOTOPBIM SBIACTCS  MEAaroruyecku
aJanTUPOBAHHBIM OTPA’KEHHEM 0a30BOM HAYKHW XMMHUU HA ONPECIEHHOM 3Tare
€€ pa3BUTHUAL.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00I1ero oOpa3oBaHUs OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMbl TNEPBOHAYATIBHBIX MOHSITHN XUMHH,
OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHSATHN
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus OIporpaMMbl 10 XuMuu chOpMUPOBaAHA HA OCHOBE
CUCTEMHOI0 MoJaxona K €€ nzyueHnro. Coaep:kaHue CKIAAbIBAETCA U3 CUCTEMBI
IIOHATUM O XUMHYECKOM OJJIEMEHTE M BEIIECTBE U CHUCTEMBI IIOHATHU O
XuMuuecko peakuuu. O0€ 3TH CUCTEMbl CTPYKTYPHO OPraHU30BaHbI II0
MPUHIMITY TIOCIEIOBATEIRHOTO Pa3BUTHSI 3HAHWKA HA OCHOBE TEOPETHUYECKUX
IIPEJCTABIECHUN PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MeHnaeneeBa Kak OCHOBHOI'O 3aKOHa
XHUMHH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TPEACTaBICHUNA 00 dJICKTPOIUTHYCCKOM JTUCCOIMAIIMM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMITUPUYECKH
MOJTYYECHHBIX M OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCA IOCJIENOBATEIBHO OT
OJIHOTO ypOBHS K JPYroMy, BBINOJHSIS (PYHKIUM OOBACHEHUS W
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS M BO3MOXXHOCTEHU MPAKTHUYECKOTO
MIPUMEHEHUS U MOJYYEHUS] U3Yy4aeMbIX BELIECTB.

OcBoeHue mnporpamMMmbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IPEACTABICHUS O XHMUYECKOM COCTAaBIIOIIEW HAay4YHOW KAapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUN MPUPOAbL, IECHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHUIO
Y METOJIaM IMO3HaHUs B Hayke. M3yueHne XuMuu nNpoOUCXOAUT C IMTPUBJICUEHUEM
3HAHWM W3 paHee HM3YyYCHHBIX YYEOHBIX MpeamMeToB: «OKpyKarouwmi Mupy,
«buomnorus. 5-7 knacce» u «dusznka. 7 Kiaccy.



[Ipy wu3ydyeHun XUMHUH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM  Hayku Kak oOJacTM  COBPEMEHHOTO  E€CTECTBO3HAHUA,
NPAaKTUYECKON JEATEIbHOCTH 4YEJIOBEKa M KAaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYphl. 3a/adya y4yeOHOro MpeamMeTa COCTOUT B (HOPMUPOBAHHUU
CUCTEMbl XMMHYECKUX 3HAHWA — BaKHEUIMMX (PAKTOB, MOHSATHUH, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUH, JOCTYMHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO
XapakTepa, si3bIKa HayKd, B MPUOOIICHUN K HAYYHBIM METOJIaM MO3HAHUS MPHU
U3YYCHUH BEIIECTB M XMMHUYECKUX pEaKlHii, B (POpPMUPOBAHUU U PA3BUTUU
MO3HABATENIbHBIX YMEHUW M HMX MPUMEHEHUWU B Y4YEOHO-IIO3HABATEILHOW U
y4eOHO-HCCIeIOBATEIbCKON JIEATEeIbHOCTH, OCBOCHHUU TPaBUI 0OE30MacHOro
oOpalieHus ¢ BEIIECTBAMHU B TOBCEAHEBHOM KU3HU.

[Ipy wu3yyeHHMM XUMHM Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs
Ba)XHOE 3HaYCHHE NMPUOOPENN TaKUE 11, KaK:

— (OpMHpPOBAHHWE WHTEJUIEKTYaJIbHO pPA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHHI,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HamnpaBJICHHOCTh OOy4Y€HUsT Ha CHCTEMATUYECKOE MpHUOOIICHHE
oOyyaromuxcsi K CaMOCTOSITEJIbHOM 103HABATEIbHON JEATEIbHOCTH, HayYHBIM
METOJiaM MO3HaHUsI, GOPMUPYIOIIUM MOTUBAIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMUH;

—  ofecriedeHHe  YCJIOBHUH,  CIIOCOOCTBYIOIIMX  NPHUOOPETEHUIO
OoOyyarolMMUCS  OMbITa PAa3HOOOpPA3HOM  AESITENBbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIMH), HMEIOIIUX
YHUBEpCAIbHOE 3HAUECHHE JIJISl PA3JIMYHbBIX BUIOB JIE€ATEIbHOCTH;

— ¢opmupoBanue o00ImIEeH (QPYHKIMOHATBHOW W €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATH U OLICHUBATH SIBJICHUS
OKPYAIOILEr0 MUPA, UCHOJb3Ysl 3HAHUSA U OINBIT, ITOJIYYEHHBIE IPU U3YYECHUU
XUMUH, MPUMEHATh MX NpPH PEIICHUH NpOoOJeM B TMOBCEAHEBHOM XU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (dopmupoBaHre y OOydYalIIMUXCd TyMaHUCTUYECKUX OTHOLIEHUH,
NOHMMaHUsl LEHHOCTM XUMHUYECKUX 3HAHMHU JUIsl BBIPAOOTKH 3KOJOTHYECKH
1[eJ1eco00pa3HOro TMOBEACHUS B OBITY W TPYAOBOM JAEATEIBLHOCTH B HEISX
COXpaHEHMs CBOETO 310POBbS U OKPY’KAIOLIEH IPUPOSHOMN CPEBI;

— pa3BUTHE MOTUBALUU K OOYyYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOEHHS OOIIEYeIOBEUECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY TpoQuis ¢  HaIpaBIEHHOCTU
TaTbHENIIero 00yJeHus.



OOmiee 4McnO 4YacoB, OTBEACHHBIX [UJISI M3YyYEHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaniseT 136 yacos: B § kinacce — 68 4acoB
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHayabHbIE XUMHYECKUE OHATHSA

[Ipeamet xumun. Poiab XuMHM B )KU3HU YeIOBEKAa. XUMHUSI B CUCTEME HayK.
Tena m BemecTBa. du3nyeckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToaX MO3HAHUS B XUMUM. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMECei.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U ClIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas popmyna. BaleHTHOCTh aTOMOB XWMHYECKHX D3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBasi 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COC/IMHCHHH.

KomnuectBo BemecrBa. Monb. MomsgpHas Macca.  BzauMocBsisb
KOJINYECTBAa, MAcChl M YHWCIa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacuy€rel mo
dbopmysiaM XUMUYECKUX COCTUHEHUM.

Ou3nuecKkue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Kiaccudukanus XuMm4eckux peakiui (CoeAMHEHUs, pPa3ioKEHUsI, 3aMEILICHHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpuu
U npuéMamMu oOpalieHus C J1abopaTOpHBIM O000PYIOBaHUEM, H3YYCHHE W
onucaHue (PU3NYECKUX CBOWCTB OOpa3llOB HEOPTraHWYECKHUX BEIECTB,
HaOmoieHne pusnueckux (TJIaBleHUE BOCKA, TasHUE JIbJa, paCTUpPaHUE caxapa
B CTYIIKE, KUIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCIHCTBUE MeJa C KHUCIOTOM)
SBJICHUM, HAOJIOJACHUE K ONUCAHWE IPU3HAKOB MPOTCKAHUSI XUMHUUYECKUX
peakiuii (pasokeHue caxapa, B3auMOJIEHCTBUE CEPHOUM KHUCJIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (Il) mpu HarpeBanuu, B3auMopaeicTBHE
xenesza ¢ pactBopom conu meau (1), nuzyuenue crocoOoB pa3aeneHus: CMecei: ¢
MOMOINbID ~ MarHura,  (GUIBTPOBAHHWE,  BHIIAPUBAHWE,  JTUCTUJUISAINS,
xpoMarorpadusi, MpPOBEACHHE OYUCTKA MOBAPEHHOW COJM, HAOIIOJEHUE U
OMKMCAHWE PE3yJIbTaTOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHUS MacChl, CO3/TaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBDIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIEeCTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — aneMeHT u mpoctoe
BemecTBo. Haxoxkmenwe Kuciopoja B mpupoje, GU3NUECKHe U XUMHYCCKUE
cBoiictBa (peakuuu ropenus). Oxcunwl. [Ipumenenne kuciaopoaa. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpUd W MPOMBINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — aJIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMHUYECKO peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- U JHJIOTEPMUYECKHE pEaKIuu. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
BO3/lyXa, yCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — snmemeHT M mpocTtoe BemiecTBO. HaxoxaeHue Bogopoaa B
npupoae, (U3MYECKUEe W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIO0COObI
nonydenus. Knuemorel u comnn.

MousipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSM.

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpsl.
Hacepimiennble 1 HEeHAChIIEHHBIE PACTBOPBL. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 107 BEHIECTBA B pPACTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B IPHUPOJE W B KU3HU 4esloBeKa. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOTHBIX
BOJI.

Knaccuduxanust Heoprannueckux coenrHenuid. Oxcunpl. Kiaccudukanus
OKCUJIOB: coJieoOpa3yromiue (OCHOBHBbIC, KHUCJIOTHBIE, amM(pOTEpHBbIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MUeCKHe U XUMHUUYECKHE
cBoMCTBA OKCHOB. [losTydeHrEe OKCUIOB.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHuN. PHU3NYECKUE U XUMHYECKAE CBOMCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousznueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimmioB H. H. bekerosa.
[lonydeHne KHACIOT.

Comu. Howmenknatypa comeil. Pu3nyUecKkne M XUMHUYECKHE CBOMCTBA
conen. [Tomyyenue cosneil.

I'eneTnyeckas cBsI3bp MEXKY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OINpENEIICHUE COAEpKaHUs KHCIOpOoJAa B  BO3AYXE,
NOJIy4eHHe, COOMpaHHe, pacro3HaBaHWE W HU3Yy4YEHHWE CBOMCTB KHCIIOPOJA,
HaOMIOZICHUE  B3aWMOJICHCTBUS  BEHIECTB C  KHUCJIOPOJOM M YCIIOBHS
BO3HUMKHOBEHUSI M TpEKpalleHus TopeHus (Mmoxkapa), O3HAKOMIIEHHUE C
oOpasllaMi OKCHJIOB W OINHUCAaHWE WX CBOWCTB, TIOJNy4Ye€HHE, COOMpaHHeE,
pacno3HaBaHWE€ M M3YyYE€HHE CBOMCTB BOJopoAa (rOpeHHue), B3aUMOJEHCTBUE



Bojiopojia ¢ okcusioM meau (1) (Bo3MOKHO HCTOIb30BAHKUE BUIEOMATEPUATIOB),
HaOMoZeHUEe O00pa3lOB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBAaHUE
OCOOEHHOCTEW pacTBOpEHUs BEIIECTB C Pa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOM JI0JIEH paCTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMu (HATPUEM U  KaJIbLIEM)
(BO3MOXHO MCIIOJIb30BAaHUE BHUAECOMATEPUAJIOB), HCCIENOBaHHE 00pa3loB
HEOPTraHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpacKM WHJIMKAaTOpPOB B pAacTBOpax KHCIOT U IIECJIOYEH, HW3YUYCHHE
B3aumojiericTBus okcuaa meau (ll) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIUM HEUTPAIU3aLUH, [TI0JyUYEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITECHEHHE OJHOTO MeTaula JpPyI'MM M3 pacTBOpa COJHM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4 0 TeMme «BaXHeWIne KIIacChl HEOPraHUYECKUX
COCIUHEHUI».

Hepuoauyeckuit 3axkoH U Ilepuoamyeckasi cucreMa XUMHYECKHUX
jieMmenToB JI. U. MengeneeBa. CrtpoeHue aromMoB. XUMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMETbHbIE METaJUIbl,
raJIor€Hbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpblE 00pa3yrT am(pOTEepHbIE
OKCHUbI U TUAPOKCHU/IBL.

Ilepnoanyeckuit 3akoH. Ilepuoauyeckas cucremMa XUMHYECKUX JIEMEHTOB
H. W. Menneneea. KopoTrkomepuogHass W JIMHHONEPUOAHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Menneneesa.
Ileproger u rpynmbl. PU3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
Ieproa v Tpymibl JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBL.
CtpoeHue 31eKTPOHHBIX 00010YeK aTOMOB MEPBBIX 20 XUMUYECKUX IJIEMEHTOB
ITepnommueckoi cucremsl . . MenaeneeBa. XapakTepucTuKa XUMUYECKOTO
3JIEMEHTa M0 ero nonoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTM M3MEHEHUs paJuyca aTOMOB XMMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue Ilepmoamueckoro 3akoHa u llepuoanyeckodl CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul pa3BUTUA HAayku U npaktuku. [. 1. Mennenees —
YYEHBIN U TPAXKIAHNH.

Xumuyeckass cBsizb. KoBaneHTHast (mosisipHasi M HEMOJIAPHAs) CBSI3b.
DIEKTPOOTPULIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponecchl OKKCIIEHNsI U BOCCTaHOBIIEHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB BEMIECTB METAJJIOB M HEMETAJUIOB, B3aUMOJICICTBUE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMI
(ropeHue, peakiuu pa3noKeHus, COCUHEHHUS ).

Mesxcnpeomemmnunie ceasu

Peanuzanusi MeXNnpeaMETHBIX CBSI3€H MPU M3YUYCHUH XMMHUHU B 8 Kiacce
OCYILIECTBIISIETCA Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MMOHATHH, TaK MW TIOHATUH, SABJISIONIMXCSA CHCTEMHBIMH JJISI OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIC TOHATHS: HAy4YHBIM (pakT, THIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHHTE3, KiIacCuUKAIUi, IePUOIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEpPEHNE, MOJICNb, SIBJICHUE.

®dusuKa: Marepusi, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TONBI, PAJUOAKTUBHOCTh, MOJEKYJA, JJIEKTPUYECKUM 3apsjl, BEIIECTBO,
Teno, 00bEM, arperaTHOE€ COCTOSIHHUE BEIIECTBa, a3, (PM3MYECKUE BEIWYHUHBI,
€JIMHUIIBI U3MEPEHMS, KOCMOC, TIJIaHeThl, 3B€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEPATbl, TOPHBIE IOPOJIbI,
MOJIE3HBIE UCKOMIA€MbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkiusi

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
. N. MenpneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XMMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJIbLUsi W HX
COCIMHCHUN B COOTBETCTBHM C IIOJIO)KEHHEM 3JIEMEHTOB B Ilepuommyeckon
CHUCTEME U CTPOECHHEM MX aTOMOB.

CtpoeHue BelIeCTBA: BUAbI XUMUYECKON CBS3U. THIBI KPUCTATUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU
¥ BUJIa XUMHYECKOU CBS3H.

Krmaccupukanuss W HOMEHKJIATypa  HEOPTaHMYECKMX  BEIIECTB.
XUMHYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaM
HEOPraHUYECKUX COCIMHEHUM, TCHETUYECKasl CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO pa3IuYHbIM MHpHU3HAKaM (110
YUCITYy ¥ COCTaBY yYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3(PdeKTy,
IO HW3MCHCHUIO CTCICHEW OKHUCJICHUS XMMHUUYECKMX DJIEMEHTOB, IIO
o0OpaTUMOCTH, TIO YYacCTHIO KaTajau3aropa). OJK30- H JHIOTEPMHUYECCKUE
peaKUMH, TEPMOXUMHUYECKUE YPABHEHUS.



[lonsiTe o ckopoctu xumudeckoi peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKMX peakuusx. [loHATHE O TOMOreHHBIX U
reTeporeHHslx peakuusax. [lomarne o karanuse. [loHATHE O XUMHUYECKOM
paBHOBecHH. DakTOpbl, BIMAIOIIME HA CKOPOCTh XMUMHYECKOM pPEaKIHH U
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTENIBHBIE ~ PEAKLWU, JJIEKTPOHHBIA OanaHc
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHOW  peakuuu.  CocraBiieHMEe  ypaBHEHMM
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUNA € HCIOJIB30BAHUEM METOAA
AJIEKTPOHHOIO OaJiaHca.

Teopus  SJIEKTPOIUTHYECKOW  JTHCCOLIMALIMH. ONEKTpOIUTHl U
HEINEeKTpoJuThl. KaTuoHbI, aHMOHBI. MeXaHM3M JUCCOLMALMM BEUIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBsA3U. CreneHp nucconuanuu. CHIBHBIE U
CcJ1a0bl€ ANEKTPOJINTHL.

Peaknuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEaKUHd HOHHOIO
oOMEHa, TOJIHBIE M COKpall€HHblE MOHHbIE YypaBHEHHs peakuuii. CBoiicTBa
KHCJIOT, OCHOBAaHUI U COJIEH B CBETE MPEACTABICHUNA 00 3JIEKTPOJIUTUUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — METAUIOB M HEMETA/UIOB (rpaduTa M ajiMmasa), CIOKHBIX BEIIECTB
(xIopuma HaTpus), HCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH
peakuuu  OT  BO3ACHCTBUS  pa3aUYHbIX  (DAKTOPOB,  HCCIIEJOBaHHE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEIECTB, IpoIecca JUCCOLMALMMU KHUCIOT,
1iesioveil u cosiel (BO3MOXKHO MCIOIB30BAHUE BUAEO MAaTEPUAJIOB), TPOBEICHUE
OMbBITOB, WUTFOCTPUPYIOUIUX NPU3HAKH MPOTEKAHUS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peakuuu pa3NoXKeHus, COEJIMHEHHUS ), pacno3HaBaHue
HEOPraHWYECKUX BEILECTB C MOMOILIBI0 KAYECTBEHHBIX PEaKUUid Ha HOHBI,
pelIeHre 3KCepUMEHTAIBHBIX 3a/a4.

Hemeranbl U MX coeiMHEHUA

OOmass xapakTepucTtuka ragoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHMHUYECKHME CBOWCTBA HA MPUMEPE XJopa
(B3aMMOJEHCTBHE C METaJLIaMH, HEMETAUIaMH, LIEI0YaMu). XJIOPOBOIOPO.
ConsiHast KUCI0Ta, XUMUUYECKUE CBOMCTBA, NMOTy4YEeHUE, MpUuMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HAa OpraHU3M 4esioBeKa. BakHelnue XJIopuasl U UX
HAXO0XIEHUE B IPUPOJIE.



Obmas  xapakrepuctuka 3neMeHToB  VIA-rpynmel.  OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHN OKHUCIeHHs. CTpoeHue U (PUu3nYecKue
CBOMCTBa TPOCTHIX BEHIECTB — KHUCIOPOJAa U Cephl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOIa U cepbl. XUMUYECKUE cBoMcTBa cepbl. CepoBOIOPO/I,
CTpoeHHe, (U3MUECKHEe U XUMHUYECKHe CBoMcTBAa. OKCHABI CEphl  Kak
MPEICTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa, (QU3WYECKUE U
XUMUYECKUE CBOMCTBa (0OIIME Kak MpeJICTaBUTENs Klacca KHUCIOT U
cnenupuyueckre). XuMUYECKUE PEaKIUH, JIEKAIIUE B OCHOBE MPOMBIIILIEHHOTO
croco0a moixy4yeHusi cepHoil kucioThl. [Ipumenenne cepHoit kuciotel. Conu
CEpHOIl KUCIOTHI, KaYeCTBEHHAs peakuus Ha cynbdar-uoH. Haxoxaenue cepbl
U €€ COCIUHEHUU B MpUPOAE. XUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl
COECIMHEHUSIMU Cepbl (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €ro NMpeA0TBPAILEHUS.

O6mas xapakrepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCICHHsS. A30T, pacupoCTpaHEHUE B
npupoje, Gpuznyeckue U XuMuYeckue cBoiictea. KpyroBopot azora B nmpupoze.
AMMHaK, ero pU3nYecKue U XUMUUECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, WX (UBMYECKHE W XUMUYECKHE CBOWMCTBA, NpPUMEHEHHE.
KauecTtBeHHas peakuusi Ha MOHBI aMMOHHUSI. A30THAsl KUCJIOTa, €€ MOJIyYEHHE,
(¢u3nuecKkue M XUMHUYECKHE CBOMCTBa (0OlIME Kak MpEeACTaBUTENs Kiacca
KUCIIOT ¥ crenuduyeckue). VMcnoap3oBaHue HUTPATOB U COJIeH aMMOHHUS B
KayeCTBE MUHEPAJIbHBIX YJO0OpeHHid. XUMHUECKOe 3arpsi3HEHUE OKpY’Karolen
Cpelbl COEUHEHUSIMU a30Ta (KUCIOTHBIE JT0XK]IU, 3arpsi3HEHUE BO3yXa, TOUBbI
u BonoémoB). Docdop, amnorpornubie Moaudukanuu gocdopa, husndeckue u
xumuueckue cBoctBa. Oxcua  dochopa (V) u  docdopnHas kucinora,
du3nueckre U XMMUYECKUE CBOMCTBA, nonydeHue. Mcnonb3oBanue dhocdaros B
KaueCTBE MUHEPAJILHBIX yI0OPEHHI.

O6mass  xapakrtepuctuka oaneMeHToB |IVA-rpynnsl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIECHHUA. YTJIEPO, aNIOTPOIHbIE
MOAU(DUKALIMKM, PACHpOCTPaHEHUE B MPUPOJE, (PU3NYECKHE U XHUMHYECKUE
cBoiictBa. AzncopOuusi. KpyroBopot yraepoaa B npupoae. Okcuabl yriaepoaa,
ux (uU3NUECKHe M XUMUYECKHE CBOWCTBA, JIEHCTBUE HA KUBBIE OPTaHU3MBEI,
MOJIyYeHHE U MPUMEHEHHE. DKOJIOTHUECKUE MPOOJIeMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (1V), rumore3a riodaJbHOTO MOTEIUVICHUS KJIMMAaTa, MapHUKOBBIM
addekr. YrompHas Kuciaora W €€ ConM, MX (PU3HYECKHE M XHUMHYCCKHE
CBONMCTBa, MOJyYeHHWE W MpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUITMHE, MPOMBIILUICHHOCTH U
CEJIbCKOM XO35IMCTBE.



[lepBoHauyanbHble TMOHATHS 00 OpPraHMYECKHX BEIIECTBAX Kak o
COCIMHEHUSX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJICH, 3TaHOJ, TJIUUEPHH,
yKCycHasi Kuciota). [lpupoaHble HCTOYHHMKH  YIJIEBOJOPOAOB  (Yrodb,
IPUPOJIHBIN ra3, HeTh), IPOIYKTH UX MEepepadoTKH (OCH3UH), KX POJIb B OBITY
Y TIpOMBIIUIEHHOCTH. [loHATHE 0 OMOJOTrMYECKM Ba)KHBIX BELIECTBAX: KHUPAX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, MOJYyUYECHHE H
npumeHenue. CoenuHeHus kpemMHusi B mpupoze. OOume npeacraBieHus 00
okcujie kpeMuus (1V) u kpemaueBoi kucnore. CUIUKATHI, UX UCIOJIb30BAHUE B
OBITY, B TPOMBINIJICHHOCTH. Ba)kHelie cTpouTenbHble MaTepHalibl: KEpaMuKa,
CTEKJIO, LIEMEHT, OETOH, )kene300eToH. [Ipo0aembl 6e30macHOro UCHoIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUue O0O0pa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOMN
KHCJIOTBI, TIPOBEICHNE KAUECTBEHHBIX PEAKIIM Ha XJIOPUA-HOHBI U HAOII0IEHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaroliue (PU3nYecKkue U XMMHUUYECKHE
CBOMCTBA TaJOT€HOB M HUX COEAMHEHUH (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), O3HAKOMJICHHE C oOpaslamMu XJOpPUJIOB (TalOreHUIOB),
O3HAaKOMJIEHME C oOpa3lamMu cepbl M €€ COEIMHEHHUSIMH (BO3MOYKHO
UCIIOJIb30BaHUE BHUACOMATEpUaAIOB), HaAOIIOJEHUE TMpolecca OOyTIMBaHUSA
caxapa moJ JACHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHUCIOTHI, TPOBEIACHUE
KAueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOMI0JIeHHE TMpU3HAKa €€
MIPOTEKaHUs, 03HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMHU a30Ta, (hochopa u ux
COCIMHEHMI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasiamu
a30THBIX B (POCHOPHBIX yIOOPEHUH, MOJIydeHHEe, COOMpaHKE, paclIO3HABAHHUE U
M3y4YEHUE CBOMCTB aMMMAaKa, NPOBEICHHE KAaueCTBEHHBIX pPEaKUWid Ha HOH
aMMOHUSI W (¢GocpaT-MOH U HU3YYEHUE TNPU3HAKOB HUX MPOTEKAHMS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHON a30THOM KHCIIOTBI C MEAbIO (BO3ZMOYXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), HW3YYEHUE MOJCNICH KPUCTALTUYECKUX
peméTok anmMasza, Trpaduta, (QymiepeHa, O3HAKOMJIIEHHE C IMPOIECCOM
a7copOIMM PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM
IpOTHBOrasa, MoJy4YyeHue, cCOOMpaHHe, paclo3HaBaHUE M H3YYEHUE CBOWCTB
VIJIEKUCIIOTO Ta3a, MPOBEJACHHWE KAYeCTBEHHBIX peakluid Ha KapOOHAT U
CUJIMKAT-UOHbl W M3YyYECHUE MPU3HAKOB HMX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENH CUIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHHE SKCHEPUMEHTAIbHbBIX
3a71a4 o Teme «BaxkHele HeMeTauIbl U UX COSIUHEHUS.



MeTausibl 1 X COeIMHEHUS

OOmrast xapakTEepPUCTHKAa XHMHYECKHUX OJJIEMEHTOB — METAUIOB Ha
OCHOBaHUHU UX NOJIOKEHUS B [lepnoanueckoi cucTeMe XUMHYECKUX SJIEMEHTOB
. 1. MenneneeBa u cTpoeHus: atToMoB. CTpoeHHE MeTalioB. MeTtayundeckast
CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKAsI PeIIETKA. DIEKTPOXUMUYECKUMN Psifl
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl momydeHuss MeTawioB. [loHATHE O KOpPPO3UMM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUThl WX OT Koppo3uu. CmaBbl (CTajlb, YYTYH,
JTIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{emoynpie  MeTtamwibl: nosiokeHne B llepuogmueckoi  cucreme
xuMu4eckux 3neMeHToB [[. 1. MenneneeBa, CTpO€HHE X AaTOMOB, HAXOXKJICHUE
B mnpupoje. Pusznyeckue W XUMHUYECKHE CBOMCTBA (Ha MpUMEpE HATPHUS U
kanus). OKCuabl W TUAPOKCHIBI HATpuUs W Kaiud. [IpruMeHeHHe IIeTOYHbIX
METAJIOB U UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KalbLIMK: IIOJIOKCHHE B
Ileppnogmueckoir cucreme xumuuyeckux osnemeHtoB JI. WM. Menneneesa,
CTPOEHHUE HUX ATOMOB, HAaXOXJICHUE B Mpupoge. Ou3znueckue U XUMUUYECKUE
CBOMCTBa MarHusi W Kajiblus. BaxxHeimme coequHeHus Kanbliusa (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTPaHEHHS.

AmoomuHui: nosiokeHne B llepuonnueckod cucTeMe XMMHYECKHX
aneMmeHToB JI. M. MenneneeBa, CTpoeHHME aTOMa, HAXOXKICHUE B IPUPOJE.
duznueckre W XUMUYECKHE CBOWMCTBA amtoMUHUS. AMGOTEpHBIE CBOWCTBA
OKCHJA ¥ TUAPOKCHUIA ATFOMUHUSL.

Kenezo: nomoxenne B [lepruoanueckor CHCTEME XUMUYECKUX AJIEMEHTOB
. . Menneneesa, ctpoeHne aToma, HaxoxkAeHue B mpupone. dusznueckue u
XUMHUUYECKHe CcBoMcCTBa xkene3za. Okcuapl, THApOKcHabpl U conu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ oOpasllaMHd METa/VIOB M CIUIaBOB, UX (DU3NYECKUMU
CBOMCTBAMHU, HW3YyUYCHHE PE3YJbTATOB KOPPO3UU METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOBI, MPOLECCAa TOPEHUS JKEJE3a B KUCIOPOIE
(BO3BMOXXHO HCIIOJL30BaHWE BHJACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMil HA MOHBI: MArHUs, KaJIbIUs, aIFOMUHUSA, LIMHKA, )KeJe3a
(1) u xenesa (Il), memu (Il), HaOmrOmEHHWE W OMHCAHUE MPOIECCOB
OKpallMBaHUSl IUIAMEHUM HWOHAMHM HATpUs, Kajausd W KalblUs (BO3MOXKHO
UCIIOIb30BaHUE BHUACOMATEPHATIOB), HCCleAOoBaHWE aM(OTEPHBIX CBOWCTB



TUAPOKCUJA ATIOMUHUS U TUIPOKCUJA IUHKA, PEIICHUE SKCHEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxHelIme MeTasibl U UX COEAUHECHUSD.

XuMHA 4 OKPYKAKIIas cpeaa

BemecTBa n Marepuainibl B IOBCEJHEBHOM JKM3HU YeJOBeEKa. be3zomacHoe
HCITOJI30BAaHNE BEIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBast momors mpu
XUMUYECKUX 0KOTraxX U OTPaBIICHUSIX.

XUMMHUYECKOE 3arpsa3HEHUE OKPYKaoIIel cpebl (mpeaeinbHas JOmyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJK). Pomp xumMum B penieHuun
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepuMenm:

n3ydeHue o0pasioB MaTepuaioB (CTEKIIO, CTUIaBbl METAIOB, TTOJIMMEPHBIE
MaTepHaIbl).

Mexcnpeomemmnunie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYILIECTBIISIETCA 4epe3 HCIOIb30BaHUE KaK OOIUMX €CTEeCTBEHHO-HAYUHbBIX
MOHATUM, TaK W TOHATHM, SBISIONIMXCS CUCTEMHBIMH IS OTJEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr'0 IIUKIIA.

OO61re ecTeCTBEHHO-HAYYHBIE TTOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHSs, aHAIW3, CUHTE3, Kilaccu(ukalus, MNepUOIUIHOCTh, HAOII0JACHUE,
AKCIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, MOJEb, SIBICHUE, MapHUKOBBIM
3¢ eKT, TEXHOIOTHS, MaTCPHAIHI.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJTYNPOBOJHUKH, JUAJICKTPUKHA, (OTOAIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOe€  COCTOSIHME  BEIIecTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTaJUIMUeCKasi pemeéTka, CIUIaBbl, (QU3UYECKUE BEJIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE IMTPOCTPAHCTBO, TIAHETHI, 3BE3b1, COJIHIIE.

buonorus: gorocunTes, npixanue, ouocdepa, FIKOCUCTEMA, MUHEPATIbHbBIE
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE IOPOJIbI,
MOJIE3HBIE HCKOTIaEMBbIE, TOIUIUBO, BOJIHBIE peCypCBhl.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS IMPOTPaMMbl OCHOBHOI'O OOIIEro
00pa3oBaHUsl JOCTUTAKOTCA B XOA€ OOYYEHHS XMMHH B €IMHCTBE Y4EOHOU U
BOCIIUTATEIBHON  JIEATEIBHOCTH B  COOTBETCTBHUM C  TPAJAUIIMOHHBIMU
POCCHMCKMMHU COLIMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH,
IMPUHATHIMUA B OOIIECTBE IMpPaBWJIAaMH U HOPMaMH IOBEACHUS M CIIOCOOCTBYIOT
porieccaM CaMOIIO3HAHUS, CAMOPA3BUTHSI M COLIMAIM3AIIMK O0yJarOITUXCS.

JIugyHOCTHBIE  pe3yJbTaThl  OTPAXaOT TOTOBHOCTh  OOyYarolIUXCs
PYKOBOJICTBOBaTbCS CUCTEMOM TIMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAUA U
pacIIMpEHUE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

IIECHHOCTHOTO  OTHOUIEHUSI K  OTEUECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY U HAy4YHOMY HACJEUI0, MOHUMAHUS 3HAYEHUS XUMHUYECKOUN
HayKH B )KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIKEHHSIX UM OTKPBITHSIX MHUPOBOH H
OTEUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAyYHBIX 3HAHUIX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHUI B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIENOBATEILCKOM, TBOPUYECKON W JIPYTUX
BUJIaX JIEATEIBHOCTH, TOTOBHOCTH K PA3HOOOPa3HOW COBMECTHOM JIESITEIIbHOCTH
MIPU BBIMOJHEHUH Y4E€OHBIX, TO3HABATEIBHBIX 33/1a4, BHIMOJHEHUH XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEeMJIEHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
NEeATEeIbHOCTH, TOTOBHOCTH OIIEHHMBAaTh CBOE MOBEIECHHE U TOCTYIKH CBOUX
TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEUIECTBE U XUMHUECKON peaKInu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBJISIOIINE
OCHOBY JIJISI TOHUMaHUSI CYIIIHOCTH HAyYHOU KapTUHBI MUpa, MIPeACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



[I0O3HABATEJIbHBIE MOTHBBI, HAlPABJIEHHbIE HA IMOJYYEHHUE HOBBIX 3HAHUU
M0 XHWMHUHU, HEOOXOauMbIe IJs1 OOBSCHEHUS HAOIIOAEMBIX MPOLIECCOB U
SBJICHUH, NO3HABATEIbHON, MH()DOPMALIMOHHOW U UYUTATENBLCKOM KYJIbTYPHI, B
TOM 4YHCJIE HaBBIKOB CaMOCTOSITENIBHOM pabOThl € YYEOHBIMU TEKCTAMH,
CIPABOYHOM  JIUTEPATypO, JOCTYIHBIMHM TEXHUYECKUMU  CpPEACTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOyYEHHIO M IO3HAHMIO, JII0OOO3HATENIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMO00pa30BaHUIO, IIPOEKTHOM U  HUCCIEI0BATEIbCKON
JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOpY HAIPaBICHHOCTH U YPOBHS 00y4YEeHHUS B
JlajabHEHIIeM;

4) popMupoBaHUSI KYJIbTYPHbI 310POBbSI:

OCO3HaHUE LIEHHOCTU >XU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 37J0POBBIA 00pa3 KU3HU, OCO3HAHUE IOCIEICTBUN U
HEMPUATUE BPEIHBIX NpHUBBIYEK (YIMOTpeOJEHUs aJIKoroJii, HapKOTHUKOB,
KypeHusi), HEOOXOJUMOCTH COOJIOJEHUsT TMpaBuWi 0€30MacHOCTH  MpHU
oOpalieH ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U pEajbHOM JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTHUUECKOMY HM3YyUYEHUIO Mpodeccuil U Tpyaa pazIudHOro
poJia, YBaXKEHUE K TPYJly U pe3yJbTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUsS MPEIMETHBIX 3HAHUU MO XUMHH, OCO3HAHHBIM BBIOOP
UHAMBUIYAJIbHOM  TPAaeKTOpUM MPOJOJDKEHHs 00pa3oBaHHUS C  Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, ycmemHod NpodecCuOHATbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOJMMBIX YMEHHWH, TOTOBHOCTh aJalTHPOBATHCS B MPO(EeCCHOHATBLHON
cpexne;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMUYECKU 11eJIeCO00pa3HOe OTHOILIEHUE K NMPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBaHMS, TIOHUMAHUE LIEHHOCTHU 370POBOTrO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOLIEHUE K COOCTBEHHOMY
(U3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJIEHUS
npaBusl 0€30MaCHOrO MOBEAEHUS MpH padoTe C BELIECTBAaMHU, a TaKXKE B
CUTYALMSIX, YTPOKAOIIMX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOTyYaeMble PU U3yUYEHUU XUMHH, JIJIS
pelIeHnsT 3aJad, CBA3AHHBIX C OKPYXAWIIEH MOPUPOAHOU CpEIoM, I
MOBBILICHUSI YPOBHS SKOJOTMUYECKOM KyJIbTYpbl, OCO3HAHHUSA TJ00ATbHOTIO
XapakTepa 5KOJOTHYECKHX MpoOJeM M MyTed HX peleHUs MOCPEeICTBOM
METO/I0B XMMUH, IKOJIOTMYECKOT0 MBILIUICHHS, YMEHUS PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAIIbHOM IIPAKTHUKE.



METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MerampenMETHBIX pPE3YyJIbTATOB BBIICIAIOT 3HAUYUMBIC IS
dbopMuUpOBaHUS MHMPOBO33pPEHUsI OOIICHAyYHBIC TOHATHUS (3aKOH, Teopusl,
NPUHIIMI, TUMoTe3a, (akT, cuUcTeMa, MPOIECC, SKCIEPUMEHT M Jpyroe.),
KOTOPBIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MpeIMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHWUH W3 JTUX TMpeaAMEToB  (opMupoBaTh
MPEICTABICHUE O I1IEJIOCTHOM HAay4yHOW KapTUHE MHUpPA, U YHUBEPCAJIbHBIC
ydeOHbIC JIEUCTBUA (ITO3HABATEJIbHBIC, KOMMYHHUKATUBHbBIC, PETyJISTHBHBIC),
KOTOpBIE 00OecneynBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
TJIAHUPOBAHMIO M OCYIICCTBICHUIO yUeOHOU eITeTHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

ba3oBble JJornyecKkue 1eMCTBUA:

YMEHHSI MCIIOJB30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMUYECKUX MOHATUM (BBIACISITh UX XapaKTEPHBIC
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3h C IPYTUMU MOHSITUSIMHU ), UCIIOJIb30BATh
MOHATHUS )15l OOBICHEHUS OTAEIBHBIX (JAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS
U KPUTEpUM I8 KIacCU(PUKAIUM XUMHYECKUX BEIIECTB M XUMHYECKHUX
peakIuii, yCTaHaBJIWBAaTh NMPUUYMHHO-CIICJICTBEHHBIC CBSI3M MEXIY OOBEKTaMHU
M3YUYCHHUS, CTPOUTH JIOTUYECKHUE pacCykJeHUs (MHIYKTUBHBIC, NETyKTUBHBIE,
110 aHAJIOTHH ), JIeJIaTh BHIBOJIBI U 3aKJIFOUCHHUS;

yMEHHUE TPUMEHATh B TMPOIECCe ITO3HAHUS TOHATHS (MPEeIMETHBIC U
METanpeIMETHbIC), CHUMBOJIMYCCKHE (3HAKOBBIC) MOJCIH, HCIOIb3yEeMbIC B
XUMHH, TPeoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XUMHHU MOJICIBHBIC
MPEJCTaBICHUS — XUMUYECKUH 3HaK (CUMBOJI 2JIEMEHTA), XUMU4eckas popmya
Y ypaBHEHUE XUMHUYECKOW PEAKIUU — MPHU PEIICHUH Y4eOHO-TI03HABATEIbHBIX
3a7a4, C Y4YETOM OTHUX  MOJECIBHBIX MPEJACTABICHUM  BBIABISATH U
XapaKTepu30BaTh  CYIIECTBEHHBIE TIPU3HAKU HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XUMHUYECKHUX  pEeaKkIui, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, TMPUUYUHHO-CIICJICTBEHHbIE CBSI3M U TMPOTUBOPEUMS B
M3y4aeMbIX MPOIIECCAX U SIBIICHUSIX.

ba3oBble uccienoBare/ibCKue AeiiCTBUSA:

YMEHHE HUCI0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAY€CTBE MHCTPYMEHTA
MO3HAHMS, a TaKXK€ B KA4eCTBE OCHOBBI i1 (hOPMHUPOBAHHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYKICHUM;

MPUOOPETCHUE OMBITa IO IIAHUPOBAHMIO, OpPraHU3AIlMd M IPOBEICHHUIO
VYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEIIEHO TIPOTHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IICHUS



Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO OIbITa, UCCIEIOBAHMS, COCTABIAThH
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BbIOMpATh, aHAJIM3UPOBATh M HMHTEPIPETUPOBATH HMH(POPMALUIO
pa3aMuYHBIX BUAOB M (GOpPM TMPEACTABICHUS, TMOJy4aeMyl W3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIIpHAsA JUTEpATypa XUMHUYECKOIO COJEpKaHU,
CIpaBOYHbIE TMOcCOOuUs, pecypchl VHTepHeTa), KpPUTHUYECKHM OLIEHUBATh
IPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(POPMALHIO;

YMEHHE PUMEHATH Pa3IM4YHbIE METO/IbI U 3aIPOCHI IIPU MOUCKE U 0TOOpE
uH(GOpPMALMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOTUMBIX JIS BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3aa4 ONpeAeIEHHOTO TUIIA, TPHUOOPETEHUE OIBITA
B 00JaCTH HCIIOJIb30BAHUS MH()OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpOM AaKTHUBHOTO HCIIOJIb30BAHMS PA3IUYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIBHYIO (HOpMY MpEACTaBICHUS
nH(pOpMaMU U WUIIOCTPUPOBATH PEIIAEMBbIE 33a4M HECJOKHBIMU CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHE WCIIOJIb30BATh W AaHAIM3UPOBaTh B Ipolecce Yy4yeOHOU u
UCCIIEI0BATEIBCKON JEeSATENBHOCTH UH(POpPMAIUIO 0 BIIUSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBAa M TPAHCIOPTAa HA COCTOSTHUE
OKPYXaroIIEH MPUPOTHON CPEIBI.

KoMMmyHuKaTHBHBIC yHUBepcalbHbIe yYeOHbIE JeiCTBHA:

yMEHHUs 3a7aBaTh BOIPOCH (B XoJe auayiiora W (WiIM) JUCKYCCHH) II0
CyHlecTBYy 00cyxkaaeMoil Tembl, (OPMYyJIHPOBaTb CBOU  MPEIJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOHN 3a1auH;

YMEHUSI TMPEJCTaBIATh MOJYYEHHBbIE Ppe3yJbTaThl IO3HABATEIHLHON
JESTeIbHOCTY B YCTHBIX W NHCbMEHHBIX TEKCTaX; JAejaTh MPE3EHTAINI0
pe3yJIbTaTOB  BBIMOJIHEHUS XUMHUYECKOTO HSKCIepUMEHTa (J1abopaTOpHOro
OTIbITA, JTA0OPATOPHOUN PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MIPOEKTA);

yMEHUsI y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
[O3HABATEJIbHOM W  HCCIEAOBATEIIbCKOM  JESTENIBHOCTH IPU  PEIICHHUU
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3uuuid  (oOCyxJeHus, OOMEH MHEHHMSIMH, «MO3TOBbIE€  IUTYPMBI»,
KOOpPJIMHAIIUA COBMECTHBIX ACHCTBUM, OMNpENEICHUE KPUTEPUEB MO OILICHKE
KauyecTBa BBINOJIHEHHOM pabOThI U ApyTHUE).

PerysiTuBHbIe YHUBepPCAJbHbIEe YUeOHbIe AelicTBUS:

YMEHHUE CAMOCTOSITENBHO ONPEAENSTh UEAN AESATENbHOCTH, INIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIMPOBATH U MPU HEOOXOJIUMOCTU KOPPEKTUPOBATH CBOIO



JesITeNIbHOCTD, BBIOMpaTh Hanbosee 3 (HeKTUBHBIE CITOCOOBI PEIIeHUs Y4eOHbIX
Y TMO3HABATENIBHBIX 33/1a4, CAMOCTOSITEIBHO COCTABIIATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEMCTBUU TIPU BBINIOJHEHUM 33JaHUA C YYETOM
MOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBaX U PEaKlusiXx,
OLICHUBATh COOTBETCTBUE MOJYUYECHHOTO PE3yJIbTaTa 3asiBJICHHOMN LIEJIH, YMEHUE
WCMOJIb30BaTh M AHAIM3UPOBATH KOHTEKCTHI, IPEIJaracMble B YCIOBHH
3aJIaHUMN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB MO OCBOEHHUIO 00s3aTEIBHOTO

coliepKaHMs, YCTAaHOBJIEHHOTO JaHHOW (emepanbHONW paboueil MmporpaMmMoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHbBIC 3HAHUS, YMEHHUS U CIIOCOOBI
NeUCTBUM, crenuduueckue g MpeaMETHOM o0nacT «XUMHS», BHUJIbI
JNEATEIBHOCTH 10 IIOJIYyYEHUKD HOBOIO 3HAHWs, €ro HHTEPIPETaLNH,
MpeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.
K xoniy oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YHAIOIMMNXCSI YMEHUM:

e PACKpbIBATh CMBICII OCHOBHBIX XMMHWYECKUX MOHATUH: aTOM, MOJIEKYIa,
XMMHUYECKUM 3JIEMEHT, IIPOCTOE BELIECTBO, CIIOXKHOE BEILIECTBO, CMECH
(omHOpOAHAs ¥ HEOJTHOPOJIHAS ), BaJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAsI
W MOJEKYJISIpHasg Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas J0Ji1 XUMHYECKOTO DJJIEMEHTa B COCHUHECHUMU,
MOJIIPHBI ~ 00BEM, OKCHJ,  KHCJIOTa,  OCHOBAaHWUE,  COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PeaKkuusl,
KJIaccu(UKaIUsI peaKIUi: peaKui COSTUHECHUS, PEaKIIUK Pa3I0KEeHHUS,
peaKkIuy 3aMeIeHUs], Peakluu OOMEHa, 2K30- M JHIAOTEPMUUYECKHUE
peaKkimu, TEIIoBoM 3PGEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aTomMa, aToMHas oOpOuTanh, paAMyC aToMa, XHUMHYECKas CBS3b,
MOJIIpHAs. W HENOJISIpHAs KOBAJEHTHAas CBS3b, WOHHAs CBSI3b, HWOH,
KaTUOH, aHHUOH, PAaCTBOpP, MaccoBas JOJisl BellecTBa (MpPOLEHTHAs
KOHLIEHTpaIus) B pacTBOPE;

e WUUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHYECKUX IIOHATHW U
MIPUMEHATH THU MOHATUS IIPU OMMCAHUU BEIIECTB U UX MIPEBPALLCHUN;

e HCTIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY [IJII COCTaBieHUS (HOopMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OTIPEICTISATH BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCIICHHS DJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BEUIECTB K ONMPEACIEHHOMY KJIACCy COCIUHEHUU I10



dbopmynam, BUA XUMHUYECKOW CBsS3M (KOBAJICHTHAsT W WOHHAs) B
HEOPraHUYECKUX COETUHEHUSIX;

e packpbiBath cMbica llepuommueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh NOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHUX AJIEMEHTOB OT UX moJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTajIpo;

e ONIMCHIBATh M XapaKTepu3oBaTh TabnuunHyio (opmy Ilepuognueckoit
CUCTEMbl XMMHYECKUX DJJIEMEHTOB: pa3MyaTh TMOHATUS «TrJIaBHas
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpymma)», Mansie
1 OOJbIIME MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonnueckas cucrtema xumudeckux siaemeHtoB JI. U.
MeHzeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsii sapa, oOIIee YHCIo
AJIEKTPOHOB U pacipeeieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

e KJIaCCU(UIIMPOBATH XUMUUYECKUE 3JIEMEHTHI, HEOPTAHUYECKHUE BEIIECTBA,
XUMUYECKUE peakinu (MO YMCIY U COCTaBY YYaCTBYIOUIUX B pEaKIMU
BEIIECTB, M0 TEIIOBOMY A (eKTy);

* XapaKTEpHU30BaTh (ONMUCHIBATh) OOIIME XMMHUYECKHME CBOMCTBA BEILECTB
pa3IMUHBIX  KJACCOB,  MOATBEpPXKJas  ONUCAaHHE  MpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA;

e [POTHO3UPOBATh  CBOWMCTBA BEHIECTB B  3aBUCUMOCTH OT  HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MPEBpaIlEHUN B pa3IUYHBIX YCIOBUSX;

¢ BBIUUCIIATh OTHOCUTEJIBHYIO MOJICKYJSIDHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa To Qopmyiie
COEMHEHHUs, MAacCOBYIO JIOJIO0 BEIIECTBA B pacTBOpe, MNPOBOAUTH
pacu€Thl MO YPAaBHEHUIO XUMHYECKON PEaKIIM;

e IPUMEHSATh OCHOBHBIC OTEPAI[UU MBICIUTEILHON JACATEILHOCTH — aHAJU3
Y CUHTE3, CpaBHEHHE, 00001IeHrEe, CUCTEMATU3alIUI0, KIacCU(UKAIIUIO,
BBISIBJICHUE TPUYMHHO-CIICICTBEHHBIX CBSA3E€H — IJI1 U3yYEHUS! CBOWCTB
BEIIECTB M XHUMHYECKUX PEaKIHil, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HAOJIIOJCHUE, U3MEPEHUE, MOJCIIMPOBAHUE, DKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

e CIICIOBATh  MpaBWIaM  TOJIb30BaHHS ~ XMMHUYECKOW  MOCYAOM U
nabopaTopHbIM 000PYIOBaHMEM, a TaKKe MpaBWIaM OOpaImIeHUus C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH MO BBINOJHEHUIO
Ja00PATOPHBIX XMMHUYECKUX OIBITOB IO TOJYYEHUIO M COOHMpaHUIO



ra3o00pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCIOpPOAA), HMPUTOTOBIECHUIO

pacTBOPOB C ONPEACIEHHOM MACCOBOM [JOJEH PACTBOPEHHOIO

BEILIECTBA, IJIAHUPOBATh U MPOBOAUTH XUMHUYECKUE HKCIIEPUMEHTHI I10

pAcCllO3HAaBAHMIO pACTBOPOB IIEJIOYEH H  KHUCIOT € MOMOIIBIO
UHANKATOPOB (Jakmyc, (eHondTaaerH, METUIOPAHK U IPYTHE).

K koniy oOydeHus B 9 kJjacce IpeaMETHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

e PACKpBIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TMOHATHUNA: XUMHWYECKHUM
AJIEMEHT, aTOM, MOJIEKyJa, UOH, KaTHOH, aHWUOH, MPOCTOE BEILIECTBO,
CJIOKHOE BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHCJICHHS, XMMHMUYECKas peakius, XUMHUYECKas CBA3b, TEIIOBOM
ahdexT peakiuu, MoJb, MOJSIPHBIA 00BEM, PacTBOP, SIEKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH,
OKHUCJIUTENb, BOCCTAHOBHUTENIb, OKHCIEHHE M  BOCCTaHOBIJICHHE,
ajoTponus, amMQpOTEepPHOCTh, XHUMHUYECKass CBSI3b (KOBaJICHTHAs,
MOHHAs, MeETa/UInYecKas), KpHUCTaIMYecKas pemeéTka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKON peakiuu, MNpeaeiabHO
nonycrumas konnentpauus [1JIK Bemecrtsa;

e WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWUMHUYECKHUX TOHSITUH H
NPUMEHSTH 3TH OHATHUSA MPY ONMCAHUM BEUIECTB U UX MMPEBPAILICHUII;

e UCIIOJI30BAaTh XUMUYECKYIO CHUMBOJHKY JJISI COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUIA;

e OTIPEACIIATh BAJIGHTHOCTD U CTEMEHb OKUCIICHUS XUMUYECKUX AJIEMEHTOB
B COCJIMHEHUSX PAa3JIMYHOIO COCTaBa, IMPUHAJJICKHOCTh BEIIECTB K
onpenenEéHHOMY KJIaccy COeIuHEHUuM 1o (hopmyiiaM, BUI XUMHUYECKON
CBsI3U (KOBAJICHTHAsl, WMOHHAs, MeETaJUIMYecKas) B HEOPTraHUYECKUX
COEIMHEHHUSIX, 3apsA]l MOHA MO0 XUMUYECKOH (hopMyJsie, XapakTep Cpeabl
B BOJHBIX  pacTBOpax  HEOPraHMYECKUX  COCIUHEHHM,  THUI
KPUCTAINTMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMbICH Ilepuogunueckoro 3akoHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAHME: OIHUCHIBATH W XapaKTEPU30BaTh
TabanyHyro popmy Ileproauueckoit CUCTEMbl XUMUYECKUX JIEMEHTOB:
pasnuyaTh MOHATUS «TJIaBHas moarpynmna (A-rpymnma)» u «moOodyHas
noarpynma (b-rpymnma)», Mansie W OOJBIIME MEPUOMBI, COOTHOCHUTH
0003HAYCHUSA, KOTOPbIE HMEIOTCS B IEPUOAUYCCKON TalmHIEe, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHHMS aTOMOB XUMHUUYECKUX



AJIIEMEHTOB (COCTaB M 3apsia sijpa, oOIIee YHCIO JIIEKTPOHOB H
pacrpeneseHue UX M0 JJIEKTPOHHBIM CJO0SIM), OOBSICHATH OO0IIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB U MX COCAMHEHUN B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
HX aTOMOB;

e KJIACCU(PUITMPOBATH XUMUUYECKHUE DJIEMEHTHI, HCOPTAHUUECKHUE BEIECTBA,
XUMUYECKUE peaklnu (10 YUCIY U COCTAaBY YYACTBYIOIIMX B peakluu
BELIECTB, MO TEIUIOBOMY J(QekTy, M0 H3MEHEHUIO CTeleHen
OKHUCJICHUSI XUMUYECKUX JIEMEHTOB);

e XapaKTepu30BaTh (OMUCHIBATH) OOMME W CHenudUUecKrue XUMHUYECKHE
CBOMCTBA MPOCTBIX M CIOXXHBIX BEIIECTB, MOATBEPXKAAsl ONHUCAHUE
IpUMEPaMH MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHHU COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUH;

e COCTaBJISITh YPAaBHEHUS AJICKTPOJIUTHYECKON JUCCOIMALIUM  KHUCIOT,
HIEJI0YE€W W COJIEW, TOJIHBIE W COKpAIIEHHBIE YPABHEHHUS PEAKLIMM
MOHHOTO  OOMEHa, YypaBHEHUS  peaKlMil,  MOATBEPHKIAIOIINX
CYILIECTBOBAHHME T'€HETHUUYECKOM CBSI3M MEX]y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

e PACKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIIUM
MTOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHCa ATUX PEaKIIHiA;

e IPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTHM OT HUX CTPOECHUS,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUI B Pa3IUYHBIX
YCIIOBUSX;

¢ BBIUUCIIATh OTHOCUTEJIBHYIO MOJICKYJSIDHYIO W MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOTrO »3JIeMEeHTa 1o (opmyiie
COEMHEHHUs, MAaCcCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
pacy€Thl O YPaBHEHUIO XUMHUUYECKON PEaKInu;

e COONIONATL  TpaBUJia  TOJIb30BAHMS ~ XMMHUYECKOM  MOCYIod U
7a00paTopHbIM O0OpYJIOBaHHEM, a TakKe IpaBuUiia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH 1O BBINOJTHEHUIO
7a00pPaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAKa U YTIICKHUCIIOTO Ta3a);

¢ IPOBOJAUTh  PEAKIMH, TMOATBEPXKIAIONMINE KAauyeCTBEHHBI  COCTaB
pPa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYyTEM  XJIOPHU/I-,
Opomun-, wuomua-, KapObonatr-, docdar-, cunukar-, cymnbdar-,
TUAPOKCUJI-MOHBI, KATHOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;



e IPUMEHSATHh OCHOBHBIE OTIEPAIMH MBICIIUTEITLHOMN JEATETPHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, O00O0OIlEHHE, CUCTEMATH3allhl0, BBISIBICHUE
IPUYUHHO-CJICICTBCHHBIX CBS3€H — I M3yYCHUS CBOWCTB BEILECTB M
XUMUYCCKUX PEaKIMiA, CCTECTBEHHO-HAYyYHBIC METOIbI IO3HAHUS —
HaOII0ICHUE, U3MEPECHHE, MOJICTUPOBAHNE, DKCIIEPUMEHT (peaabHbIN U
MBICJICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
HauMeHnoBauue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KonTposabHubie IIpakTH4eckune
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
nporpamMmbl padoThI padoThI
Pa3nean 1. [lepBoHayanbHble XUMUYECKHE OHATHS
XuMusi — BakKHast
11 00J1acTh €CTeCTBO3HAHUS 5 5 bubmuorexa [JOK
' Y [IPAKTHICCKON https://m.edsoo.ru/7f41837c
JIeATETLHOCTH YeJIOBEKa
19 BemectBa 1 xumnueckue 15 1 bu6nunoreka [IOK
' peakiuu https://m.edso0.ru/7f41837¢c
Hroro no paszneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe Il HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. 5 bubnuoreka [JOK
' [MousTre 06 OKCHIAX https://m.edso0.ru/7f41837c
59 Bogopon. Ilonsitue o 8 1 bubnuoreka [JOK
' KHUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c
53 Bona. PacTBopsl. 5 1 1 bu6nuoteka [IOK
' [TonsiTie 06 OCHOBAaHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCCBhI Eub OK
2.4 HEOPraHUYECKUX 11 1 1 nommoreka L1

COEeIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Hroro mo pazneny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKMCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[lepuoauueckuii 3aKOH U

Ilepuonnueckas cucrema
bu6nmoreka [IOK

A 7
3 XAMHIHCECKHIX SJICMCHTOB https://m.edsoo.ru/7f41837c

. . Menneneena.

Crpoenue aToma

XUMHYECKASA CBI3b.

3.9 OKHCITUTENBHO- 8 5 bubmuorexa [JOK
' BOCCTaHOBUTEIILHBIE https://m.eds00.ru/7f41837¢c
peakiuu
bubnnoreka IIOK
n 1
TOTO 0 pasAcity > https://m.edso0.ru/7f41837c
PeszepBHoe Bpems 3 bubmorexa [JOK

https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c

9 KVIACC

HaumenoBanue

KoaunuecTBO 4acoB

Ne dyekTpoHHbIe (LM pPOBbLIE)
pa3iejioB H TeM KonTtpoJbHbie IpakTnyeckue
n/n Bceero o0pa3oBaTejibHbIE PeCypPChI
MporpamMmMbl padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
[ToBTOpEHUE U
11 yrayOneHue 3HaHUM 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeJIoB https://m.edso0.ru/7f41a636
Kypca 8 kiiacca
OcHoOBHBIE
12 3aKOHOMEPHOCTH 4 bubmorexa [JOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEAKITHIA
DNEKTPOTUTHYECKAS
13 JUCCOLIAINA. 3 1 1 bu6nuoreka [IOK
' XUMUYECKUE PEAKIIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no paszneny 17
Pa3znen 2. HemeTasIbl M HX cOeIMHEHHS
OO0mas xapaKTepUCTHUKA
P P bubmmoteka [IOK
2.1 XUMHYSCKHX JJICMEHTOB 4 1
https://m.edso0.ru/7f41a636
VIIA-rpynnst. ['anorenst
OO0mas XxapakTepUCTHKA
B P e bubmuorexa [JOK
2.2 XAMHYECKHUX DJIEMEHTOB 6

VIA-rpynmnel. Cepa u eé

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

COCOAMHCHUA

OO61mas xapakTepucTHKa

53 XUMHUYECKHUX IJICMEHTOB 7 bubmuorexa [JOK
' VA-rpymimst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 ux coeTMHCHHS
OO01mas XxapakTepUCTHKA
XUMHYECKHX 3JIEMECHTOB Eubs 1IOK
nOJIMOTEeKA
2.4 IVA- )
rp}:HHH yraepox 8 https://m.edsoo.ru/7f41a636
KpPpEMHHHU U UX
COCAUHCHUA
Hroro mo pazneny 25
Pazgen 3. MeTa/uIbI M BX COeTUHEHU S
31 OO0mue cBoicTBa 4 bu6mmoteka [IOK
' METaIJIOB https://m.edso00.ru/7f41a636
3.9 Baxneiie MmeTauibl U 16 bu6mmoreka [IOK
' WX COEIUHEHHUS https://m.edso00.ru/7f41a636
Hroro mo pazueny 20

Pa3nes 4. Xumus n okpy:kawmasi cpeaa

41 BemecTBa u marepuaisl B 3 bubmmoteka [IOK
' ’KM3HHU YeJOBEKa https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3
b K
PeszepBHoe Bpems 3 nomorexa [0

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
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KounuecTBO 4acoB
JJIeKTPOHHbIE
n Hara undgpoBbie
Tema ypoka KoutpoabHbie IpakTuyeckue
/ Bceero U3ydeHust o0pa3oBaTejibHbIE
padoThI padoThI
n pecypcsbl
[Ipenmer xumuu. Pons xumuu B bu6mmoreka [IOK
1 JKM3HH 4yeaoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILIECTBA Oc
[TousiTHe 0 METOIAX MMO3HAHUS B bubmmorexa [TOK
2 1 https://m.edsoo.ru/ff0d22
XAMHUHU
e
[TpaxTiueckast padorta Ne 1
bu6nmoreka [JOK
«[IpaBuia paboTsl B 1aboparopun
3 . 1 https://m.edsoo.ru/ff0d23
U IpUEMBI 0OpaIeHusI ¢ dc
1a060paTOPHBIM 000PYTOBAHUEM o
bu6mmoreka [IOK
YucTele BelllecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
Crnioco0wI paznieneHust cMecei ca
[TpaxkTnueckas padota Ne 2 bubnuorexa [IOK
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYMCTKHU TTOBAPEHHOM COJIN)» c8
6 ATOMBI U MOJIEKYJIBI 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

https://m.edsoo.ru/ff0d2a
6¢C

XuUMHYeCKUE dJIEMEHTRI. 3HAKU

bu6mmoreka [IOK

7 (CUMBOJIBI) XMMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIEMCHTOB e8
bu6mmoreka [IOK
8 [IpocTble U ClIOXkKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/ff0d2d
50
3aK0H IIOCTOSIHCTBA COCTaBa
BEIIIECTB. XUMHUYECKas hopmyJa bubmorexa HOK
10 ' A https://m.edsoo.ru/ff0d2ea
BaneHnTHOCTH aTOMOB o
XUMHYECKHX 3JIEMECHTOB -
OTHocUTENbHAs aTOMHAs Macca. bu6mmoreka [IOK
11 | OrtHocuTenbHas MOJIEKYJIApHast https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas 107151 XUMHYECKOTO bubmorexa LOK
12 g https://m.edsoo.ru/ff0d35
DJIEMEHTA B COCIMHCHIH oc
bu6nmoreka [JOK
K . Mogs.
13 OJIMFICCTBO BEMeCTB. VIOID https://m.edsoo.ru/ff0d52
MousipHas macca
30
®dusnyeckue 1 XUMHIECCKUE bubmorexa HOK
14 https://m.edsoo.ru/ff0d37f

SBIeHUS. XUMHUYecKas peakuuga

a



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

[Tpu3Haky U yCIOBUS MPOTEKAHUS

bubmuorexa [JOK

15 . https://m.edsoo.ru/ff0d3a
XUMHUYECKHUX PEeaKIIHii 16
3aKoH COXpaHEHUsI MaCChl bubnunoreka [HOK

16 | BemiecTB. XUMHUYECKUE https://m.edsoo.ru/ff0d3b
YpaBHEHMUS 88
Brraucienus konudecTBa, MacChl bubnuorexa [JOK

17 | BewiecTBa 110 ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHYECKUX PEaKIuii 08
Knaccudukanusa XuMHuecKux

€aKIHil (CoeIMHEHUS bubmorexa LIOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3NoKeHUs, 3aMEIICHHUS, 4
oOMeHa) 4
M. B. JIOMOHOCOB — y4€HBIii- bubnnoreka [JOK

19 | sHmuknoneauct. O600MIEHHE U https://m.edsoo.ru/ff0d40
CHCTEMaTH3aIlUsl 3HAHUM ca
Konrtponsnas padora Nel o teme bubnnorexka [JOK

20 | «BemecTBa U XUMHYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Bo3nyx — cmecsk razos. Cocrtas bu6mmoreka [IOK

21 | Bo3ayxa. Kucinopog — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemiecTBo. O30H 8e
Ou3nYeCcKue 1 XUMUIECKHE
CBOICTBA KHCIIOpOa (peaKiuu bubmorexa [JOK

22 P b https://m.edsoo.ru/ff0d46

OKHCJIeHus, Topenue). [lonstue
00 okcugax

14



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

Croco0bl mosty4eHus KUciaopoaa
B J1adopaTopuu 1

bu6mmoreka [IOK

23 https://m.edsoo.ru/ff0d49
NPOMBIIIICHHOCTH. [IpuMeHenne 7a
KHUCII0poaa o
TennoBoii 3¢ hexkT XuMuIecKoi
peaKkuuu, MOHATHE O bubnnoreka [HOK
24 | TepMOXUMHUYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- U DHJIOTEPMUYCCKHX 90
peaKIusax
TormuBo (He(Th, Yroiab U METaH). bubnnoreka [JOK
25 | 3arpsi3HeHHe BO3/yXa, CIIOCOOBI https://m.edsoo.ru/ff0d4c
€ro MpeIoTBPAIICHUS 4a
[Tpaktuyeckas padora Ne 3 o
teme «Ilonydyenue u cobupanue bubmorexa HOK
26 i https://m.edsoo.ru/ff0d4ae
KHUCTIOpPO/1a, U3yUYEHUE €T 9
CBOWCTB» B
Bonopon — snemeHT u mpocroe bubnmoreka [IOK
27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ffod4d
npupose do
du3nyeckrue U XUMUYECKHE bu6nmoreka [JOK
28 | cBoiicTBa Bogopoaa. [Ipumenenne https://m.edsoo.ru/ffod4d
BOZIOpOIA do
bu6mmorexa [IOK
29 | TloHsiTHE O KUCIOTAX U COMSAX https://m.edsoo.ru/ff0d50
d2
bu6 OK
30 | CmocoObl moTydeHus BOJIOPO/Ia B nosmoteka I

https://m.edsoo.ru/ff0d4d



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
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naboparopuu

do

[TpakTrueckas padora Ne 4 mo
teme «Ilonydyenue u cobupanue

bu6mmoreka [IOK

31 https://m.edsoo.ru/ff0d4f4
BOJIOPO/Ia, U3yUYEHUE Er0 9
CBOMCTBY» =
MoutsipHbIii 00bEM ra30B. 3aKOH bubmorexa LHOK
32 https://m.edsoo.ru/ff0d54
ABoranpo %6
Brrunciaenus o6néMa, KOJIMYECTBA
bu6mmoreka [IOK
BEII[eCTBa ra3a Mo ero u3BeCTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WU ”
00BEMY o
Brruncnenus o06EMOB ra3os 110
bu6mmoreka [IOK
YPaBHEHHUIO pEaKlMu Ha OCHOBE
34 . N https://m.edsoo.ru/ff0d57
3aKOHA 00BEMHBIX OTHOIIEHHH 08
rasoB 03
bu6nmoreka [JOK
dusznueckre U XUMHUUIECKHE
35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOJBI 29
CocraB ocuoBanuii. Ilonsitue 00 bubmaorexa IJOK
36 https://m.edsoo.ru/ff0d59
WHIUKAaTOpax 02
Boga kak pactBopuTens.
HaceImeHHble 1 HEHACKIIIIEHHBIE bubmorexa LIOK
37 https://m.edsoo.ru/ff0d5b
pacTBOpbl. MaccoBast 4ot 40
BEIIIECTBa B pacTBOPE -
38 | IIpaktuueckas pabora Ne 5 o bubnuorexa [IOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

teme «IIpuroroBiieHUE paCTBOPOB
C onpeAeNEHHON MacCOBOM A0JIeH
PacTBOPEHHOTO BEILIECTBAY

https://m.edsoo.ru/ff0d5e
ba

Kontposbnas padota No2 o teme

bubmuorexa [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoxa. Boga» 42
OKcuapl: cocTaB, KiaccuuKanus bubmorexa HOK
40 ' ’ ’ https://m.edso0.ru/ff0d66
HOMEHKJIaTypa
4e
ITony4yenue u XuMHU4ECKUE bubnnorexa [HJOK
41 | cBOMCTBA KHCJIOTHEIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(OTEPHBIX OKCHIIOB 4e
OcCHOBaHUS: COCTaB bubmorexa LIOK
42 ' ’ https://m.edsoo.ru/ff0d67
KJ1accu(uKalus, HOMEHKIaTypa ca
bu6nmoreka [JOK
ITony4yenue n XumMu4ecKue
43 . . https://m.edsoo.ru/ff0d67
CBOIiCTBA OCHOBaHMI ca
bu6nmoreka [JOK
KwucmoTsr: cocTas,
44 https://m.edsoo.ru/ff0dfee
KJaccuukanms, HOMEHKJIATypa 9
bu6mmoreka [IOK
[Tony4yenue n XumMu4ecKue
45 . https://m.edsoo.ru/ff0dfee
CBOICTBA KUCJIOT )
Conu (cpennue): HOMEHKIATypa, bubmuorexa [JOK
46 | cmocoObI MONTYJICHHS, https://m.edso0.ru/00ad94

XMMHYECKHE CBOMCTBA

74



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

[TpakTuyeckas padora Ne 6.
Pemenne skcniepuMeHTaIbHBIX

bu6mmoreka [IOK

47 | 3ama4 o teme «OCHOBHEIC https://m.edsoo.ru/00ad9b
KJIACChl HEOPTaHMYECKUX ic
COECIUHEHUI)
['eneTnueckas CBA3b MEXKAY bubnnoreka [HOK
48 | KkiaccamMu HEOPraHUYECKUX https://m.edsoo.ru/00ad9a
COeIMHEHU 50
O00011IeHNE U CUCTEMATH3AIUS Brommozexa [IOK
49 . https://m.edsoo.ru/00ad9c
3HaAHUH
b2
Konrtpomnsnas padora Ne3 mo teme bubnuoreka [IOK
50 | "OcHoBHBIE KIacChI https://m.edsoo.ru/00ad9e
HEOPraHUYECKUX COCAUHEHUI" la
IIepBble MONBITKH
KJIACCU(PUKAIUU XUMAYIESCKUX bubmorexa LOK
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [IoHATHE O rpynmax fa
CXOJHBIX 3JICMCHTOB o
[Tepuoauueckuii 3aK0H U
bu6nmoreka [JOK
Ilepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHYECKHUX 3jieMeHToB J[. 1. 2
MeHn ieneesa B
bu6mmorexa [IOK
53 | Ilepuonsl, TpymnIbl, MOATPYIIIIHI https://m.edsoo.ru/00ada5
2c
54 Ctpoenue atomoB. Coctas bubnuorexa [IOK

aTOMHBIX siaep. M3oTombl

https://m.edsoo.ru/00ada3



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

42

CtpoeHue IEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB

bubmuorexa [JOK

55 . https://m.edsoo.ru/00ada6
[Tepuoanueckoii cucremsi /. U. be
Menpeneena _
XapakTepucTuka XUMHYECKOTO
bubmuorexa [JOK
3JIEMEHTA 110 €r0 MOJI0KEHHUIO B
56 . https://m.edsoo.ru/00ada8
[Tepnomuueckon cucreme /1. 1. 24
MenneneeBa _
3unauenue [lepuonuyeckoro
bu6mmoreka [IOK
3aKOHA JJIs Pa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. JI. 1. MenaeneeB — 6e
Y4€HbII, IEAAror U rpakJlaHuH _
PesepBublil ypok. O0001IEHHE U
P P . bubnuorexa [JOK
cucTeMaTU3ams 3HaHuH /
58 . https://m.edsoo.ru/00adb3
Bcepoccuiickas npoBepodHast 3c
paboTta 3C
Konrtponsnas padora Ne4 o teme
bu6mmoreka [IOK
«CTtpoenne atoMa. XuMHUUYECKast
59 . https://m.edsoo.ru/00adb4
cBs13b» / Beepoccuiickas 86
poBepoyHas pabora _
bu6nmoreka [JOK
DIIEKTPOOTPULIATETLHOCTh
60 https://m.edsoo.ru/00adaa
aTOMOB XMUMHUYECKUX DIIEMEHTOB b3
bu6mmorexa [IOK
61 | HMonHas xumuueckas CBSI3b https://m.edsoo.ru/00adac

34



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

KoBanenTHas IMOoJIApHAasa

bubmuorexa [JOK

62 1 https://m.edsoo.ru/00adaa
XUMHUYECKAS CBA3b b3
KoBaneHnTHas HemnonspHas Bubmiorexa LIOK
63 p 1 https://m.edsoo.ru/00adaa
XUMHUYECKAS CBA3b b3
bubmuoreka [JOK
64 | CreneHp OKUCIEHUS 1 https://m.edsoo.ru/00adae
28
OKHCITUTENBHO- bubmmorexa [IOK
65 1 https://m.edsoo.ru/00adb0
BOCCTAHOBHUTEIJIbHBIC PEAKIIUU 76
bubmuorexa [JOK
66 | OxucauTen U BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb0
76
PesepBubIil ypok. O0001IEHHE U
CI/ICTEM&TI/I?»ZII_:[)I/I}I 3HAaHUH 110 TEME Brbmmozexa [IOK
67 1 https://m.edsoo.ru/00ad9c
«Ctpoenue aroma. XuMu4eckas b2
CBS3b» o
. bu6nmoreka [JOK
P . 0000
68 C3CPBHBIM YPOK ° fu cHue 1 1 https://m.edsoo.ru/ff0d61
cucreMaTtni3ania 3HaHUN 06
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Jara uudgposbie
n | Tema ypoka Konrpoabnsie IIpakTnyeckue
Bcero U3y4eHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
n
[Tepuonuyeckuii 3aK0H.
bu6mmoreka [IOK
[Tepuonuueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIEMEHTOB []. e
U. Menneneesa }
3aKOHOMEPHOCTH B
. bu6mmoreka [IOK
U3MEHEHUU CBOWCTB
2 1 https://m.edsoo.ru/00adb6b
XUMHUYECKHX 3JIEMEHTOB 6
MIEPBBIX TPEX MEPUOIOB B
Knaccudukanus u bubnnorexa [JOK
3 HOMECHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Bunpl xumMudeckou CBSI3U U bu6mmoreka [IOK
4 THUIIBI KPUCTAJNINYECKUX 1 https://m.edsoo.ru/00adbac
peImEToK 6
Konrpomnbnas padora Nel
o treMe «IloBropenue u
5 yri1yOieHre 3HaHu| 1 1
OCHOBHBIX pa3zesioB Kypca
8 xacca»



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

Knaccudukanus bubnunoreka [JOK
6 XUMHUYECKHUX PEAKLMMN 110 https://m.edsoo.ru/00adbch
Pa3IMYHBIM MMPU3HAKAM 0
ITonsiTHE O CKOPOCTH
XUMHYECKON peaKkuu Brbmuorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IlousTHE O TOMOI€HHLIX U .
TeTEPOreHHBIX PEAKIIHIX -
ITonsgaTue 0 XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
bubmuorexa [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEaKkIuu 1 c
[OJIOKEHHE XUMHYECKOTO -
paBHOBECHS
OKHCIUTEIIBHO- bu6mmoreka [JOK
9 BOCCTAHOBUTEIbHBIC https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6mmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nucconuanyi. CUIbHBIE U 8
CI1a0bIe ANEKTPOIIUTHI -
bu6mmoreka [IOK
HNonHble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakiui
8
XUMHYECKHE CBOUCTBA
. bu6mmoreka [JOK
KHCJIOT ¥ OCHOBAHUI B
12 https://m.edsoo.ru/00add5d

CBETE MpeJCTaBICHUN 00
IIEKTPOJINTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconranuu

XUMHYECKHE CBOUCTBA

coJieii B cBETE bubmuorexka [JOK
13 | mnpencraieHwmit 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIACCOILMAIIAN
bubmuoreka [JOK
[TonsiTHe 0 TUAPOTU3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGmete i bubmuorexa [JOK
15 . https://m.edsoo.ru/00addd1
cUcTeMaTu3aIus 3HAaHUH 5
[TpakTuueckas paborta No 1.
bu6mmoreka [IOK
«Pemenne
16 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATBHBIX X
3a71a9» -
Konrtponbnas padora Ne2
10 TeMe
bu6mmoreka [JOK
«INEKTPOIUTUYECKAS
17 https://m.edsoo.ru/00addec
JIUCCOITUAITHS. 0
XHUMHUYECKUE PEAKIINN B B
pacTBopax»
OOmas xapakKTepuCTHKa
P P bubmuorexa [JOK
TraJlIoreHOB. XUMHUYECKHUE
18 - https://m.edsoo.ru/00addfe
CBOMCTBA Ha IIpUMEpe 5
XJIopa B
19 | Xnoposomopon. ConsiHast bubnnoreka [JOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJI0Ta, XUMHNYCCKHUEC
CBOMCTBA, IIOJIy4CHHUE,
IpUMEHEHHE

https://m.edsoo.ru/00adel10
4

[TpakTuyeckas padora Ne 2
1o teme «Ilomyuenue

bu6mmoreka [JOK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KHUCJIOTBHI, g
M3y4EHHE €€ CBOUCTBY» a
Brrancaenus mo
PaBHEHUSIM XUMUYECKUX bubmorexa [IOK
21 Y . https://m.edso0o.ru/00ade48
peaKkIui, eciivi OANH U3 g
PEareHTOB JIaH B U30BITKE B
bu6mmoreka [IOK
OO0m1as XxapakTepuCcTUKa
22 https://m.edsoo.ru/00ade64
anemeHToB VIA-rpynms a
AmoTponHbie
MOIU(PUKAIIUN CePBI.
¢ P N bubmuoreka [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. a
XHUMHYECKHE CBOMCTBA -
cepbl
CepoBoaopoj1, CTpOEHHUE, bubmuoreka [JOK
24 buznyecKkue 1 XuMUYECKHE https://m.edsoo.ru/00ade80
CBOMCTBaA 2
Oxkcuasl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 https://m.edsoo.ru/00adea2

XUMHUYCCKUC CBOﬁCTBa,
MMPUMCHCHUC

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKIIUH,
JIS)KAIe B OCHOBE

MPOMBIIIIEHHOTO CII0c00a bubnmoreka [JOK
26 | moJy4eHHS CEpHOU https://m.edso0o.ru/00adec8
KHUCTIOThI. XUMUYECKOE a
3arpsi3HEHUE OKPY Karolei
CpeIbl COCTUHECHUSIMU CEPhI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 | nonu BBIXOJA MPOAYKTa https://m.edsoo.ru/00adec8
peakuuu a
OO01mas xapakTepuCcTHKa
371eMeHTOB VA-Tpymiibl. bubnuorexa [JOK
28 | A3oT, pacnpocTpaHECHHE B https://m.edsoo.ru/00adeea
npupoe, Gu3nYecKue u 6
XMMHYECKHUE CBOMCTBA
AMMHaK, ero pusnveckne bubnnorexa [JOK
29 1 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
MOJTy4YeHHUE ¥ PUMEHEHHE 4
[TpakTuyeckas padora Ne 3
no Teme «l[lomyuenue bubmorexa HOK
30 i https://m.edsoo.ru/00adf18
aMMUaKa, H3y4yeHue ero 0
CBOMCTB» =
A30THas KucoTa, e bu6mmorexa [IOK
31 | ¢wusnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBaA 6
bubnmnoreka [JOK
32 Hcnons3oBanre HUTPATOB 1

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

Y COJIE aMMOHMUS B
KaueCTBE MUHEPATbHBIX
ynoopeHuit. XuMu4yeckoe
3arpsi3HEHUE OKpY Karolei
Cpelbl COeTMHEHUSIMU
azoTa

[ee)

®docdop. Oxcua pochopa
(V) 1 dpochophas kucora,

bu6mmoreka [IOK

33 https://m.edso0.ru/00adf68
buznyecKkue 1 XUMUYECKHE a
CBOIICTBa, MOJIy4YEeHUE B
Hcnons3oBanue Gocdaton
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpenuil. 3arps3HeHHe https://m.edsoo.ru/00adfc2
PUPOIHON cpeabl 0
docharamu
Yraepon,
bu6mmoreka [IOK
35 | Pactpoctparienue s https://m.edsoo.ru/00adfd9
npupoe, Gu3nYecKue u c
XUMHUYECKHE CBOHCTBA
Oxkcupsl yriaepoaa, ux
bu3nueckrue 1 XUMHUYECKHE bubnnorexa [JOK
36 CBOMCTBA. DKOJIOTMYECKHUE https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C e
okcuzom yriepoaa (1V)
VYronbHas KucaoTa u eé€ bubmorexa OK
37 https://m.edso0.ru/00ae006

COJIn

c



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

[Tpaktuyeckas padora Ne 4
no teme "[lonydenne

bu6mmoreka [JOK

38 | yraekucioro rasa. https://m.eds00.ru/00ae027
KauectBennas peakius Ha e
KapOoHaT-HOH"
[lepBoHavasibHBIEC TOHSATHUSA
bu6mmoreka [JOK
00 opraHnyYecKux
39 https://m.edsoo.ru/00ae054
BELLIECTBAX KAK O o
COEIMHEHUSIX YTepoaa B
Kpemit 11 ero bu6mmoreka [IOK
40 https://m.edso0.ru/00ae080
COEIMHEHUSI )
[TpakTuyeckas padora Ne 5.
Pemenue
3KCIIEPUMEHTAJIBHBIX 32124 Bubmiorexa [JOK
41 p . https://m.edsoo.ru/00ae0bf
o TeMe «BaxkHelmme 2
HEMETAaJJIbI U UX -
COEIMHEHU
KonrtponbHas padora Ne3
no teme «Bakneimue Bubmiorexa IJOK
42 https://m.edsoo.ru/00ae0el
HEMETAJJIbI U X g
COEIMHEHUS =
OO01mas xapakTepuCTHKa
XUMHUYECKHUX IJIEMEHTOB — bu6mmorexa [JOK
43 METAIUIOB. MeTayutnueckas https://m.edsoo.ru/00ae103

CBS3b U METaJNINYECKast
KPUCTAJUINYECKast pEIIETKA.

€



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

dusnueckue cBoiicTBa
METAJLJIOB

XUMHYECKUE CBOUCTBA

bu6mmoreka [JOK

METaJLJIOB.
44 . https://m.edsoo.ru/00ael15
DIEKTPOXUMUYECKUN P 5
HaIpsHKEHUH METAJLIIOB h
OO011ue crocoobl
MOJTyYEHUST METAJUIOB.
CnnaBel. Berauciaenus mo bubmuoreka [JOK
45 | ypaBHEHHUSIM XUMUYECKUX https://m.edsoo.ru/00ae115
pEaKIMii, €CJIU OJIUH U3 6
PEareHTOB COJCPIKUT
pUMecH
ITousTue o Koppo3uu bubmmorexa [TOK
46 PP https://m.eds00.ru/00ae127
METAaJIJIOB 3
bu6mmorexa [IOK
47 [IlenounbIe MeTAITBI https://m.edsoo.ru/00ael4b
2
OKCHIBI U TUAPOKCHUIBI bubmmorexa [TOK
48 P https://m.edsoo.ru/00ael4b
HATpUS U KaJaus )
[[lemounO3eMeNbHBIC bubnmnoreka [JOK
49 METAaJIJIbI — KaJIbIHH 1 https://m.edso00.ru/00ael5e
Mar"uim 8
50 BaxkHeiimme coequHeHNs bu6nmoreka [JOK

KaJIbIIUS

https://m.edsoo.ru/00ael5e



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

[ee)

O060061EHNE U

51
cHUCTeMaTH3aIus 3HAaHUI
K&cTkocTh BOJBI U bubmorexa HOK
52 . A https://m.edso00.ru/00ae188
CIocoObI €€ ycTpaHeHUs 6
[TpakTuyeckas padora Ne 6 bubnuoreka [IOK
53 o Teme "XKEcTKoCcTh BOJIBI https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHeHus" 8
bu6mmoreka [IOK
54 |  AmoMHHHI https://m.edsoo.ru/00aelc6
4
. bubmuorexa [JOK
A
55 MboTepHBIe CBOCTBA https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THJIPOKCHIA 4
bu6mmoreka [JOK
56 | XKemneso https://m.edsoo.ru/00ae1d8
6
Oxcupl, TMIAPOKCUIBI U bubnnorexa [JOK
57 conu xene3a (I1) u xenesza https://m.edso0o.ru/00ae35e
(D) 6
58 O6o0menue u
cHUCTEeMaTH3aIus 3HAaHUI
[TpakTiueckast pabora Ne 7.
Pelwerie bubmuoreka [JOK
59 https://m.edsoo.ru/00ae3de

DKCIEPUMEHTAIBHBIX 3a7a4
no teMe «Bakneimue

8



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

METaJJIbI U UX
COCOAUHCHU A

Beruucnenus no
YPaBHEHUSM XUMHYECKHX
peaKkuuii, €CJid OJJMH U3
peareHToB JIaH B U30BITKE

bu6mmoreka [JOK

60 https://m.edsoo.ru/00ael75
WJIU COJICPYKUT MPUMECH. 0
Brruncienns maccoBoit -
JIOJTU BBIXO/1a IPOAYKTa
peaKIuu
61 O06o0061IEHNE U
cucreMaru3anus 3HaHuil
KonTponbnas padora Ned
62 no teMe «Baxkueiimune
METaJUIBI U UX
COEIUHEHUS
BemectBa u matepuansl B bubnunoreka [JOK
63 [MOBCEIHEBHON XU3HU https://m.edso0.ru/00ae3f5
YyesoBeKa 0
XUMHYECKOE 3arpsi3HeHHe Brbmmotexa HOK
64 . https://m.eds00.ru/00ae427
OKPYKAroIIel cpebl 0
bu6mmorexa [IOK
Ponp xumuu B perieHun
65 https://m.edsoo.ru/00ae427
IKOJIOTMUYECKUX MPOoOIeM 0
66 Pe3epBHBIil ypok. bub6nuorexa [IOK

0O000meHne n

https://m.edso0.ru/00ae0d0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTHU3al U 3HAHUN a
Pe3epBHbIi ypoOK. bubnmoreka [JOK

67 O060061EeHNE U 1 https://m.edsoo.ru/00adb33
CUCTEMAaTHU3al U 3HAHUN c
Pe3epBHbIit ypoOK. bubnmoreka [JOK

68 O6o061IEHNE U 1 https://m.edsoo.ru/00ad9ch
cHUcTeMaTU3alvs 3HaHUHI 2

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




