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IHOACHUTEJIBbHASA 3AIIMCKA

[Iporpamma 1Mo XMMHUHM Ha YPOBHE OCHOBHOTO 0OO0IIEro oOpa3oBaHUSI COCTaBlIeHAa Ha OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeNbHOM MpOorpaMMbl OCHOBHOI'O OOILEro
obpazoBanus, npeactasieHHbIXx B PI'OC 00O, a Taxke Ha 0OCHOBE (perepaibHOM paboyeil mporpaMmbl
BOCIIUTAHUSI M C Y4YETOM KOHLENIMM IIPerojaBaHusi y4dyeOHOro mpeaMera «XUMHUS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparium.

[Iporpamma o xumuu Jaé€t NpecTaBiIeHUE O LENsIX, 00l cTpareruu o0y4deHusl, BOCIIMTaHUsS
U pa3BUTH OOydYalolUXcs CpeicTBaMM Y4eOHOro mpeaMeTa, YCTaHaBIMBAaeT O00s3aTeabHOe
IIPEIMETHOE COIep)KaHuE, IPEAYCMATPUBAET paclpeie]IeHHe ero 110 KjlaccaM U CTPYKTYpUPOBaHUE 110
pasgenaM M TeMaM MpPOrpaMMbl 10 XUMHH, ONpEAEssieT KOJUYECTBEHHbIE M KadeCTBEHHBIE
XapaKTePUCTUKU COJIEPIKaHUs, PEKOMEHIYEMYIO IOCIEI0BAaTEIbHOCTh M3YUYEHUS XUMUU C Y4ETOM
MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOro TpoIecca, BO3PACTHBIX
0co0eHHOCTEH 00ydJaromMXCs, ONpeAessieT BO3MOKHOCTH MpEeAMeTa Ul pealn3alui TpeOOBaHUI K
pe3yabTaTaM OCBOECHHS OCHOBHOM 0Opa30BaTeNbHON MHPOrpaMMbl HAa YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHMs, a Takke TpeOOBaHMH K pe3yibraTaM OOydeHHMs XMMHMM Ha YpOBHE Liesiel M3ydeHHUs
IpeJMeTa U OCHOBHBIX BHJIOB yU4e€OHO-II03HABATEIbHON JI€ATENLHOCTH 00yYaroIIerocsi o OCBOSHUIO
y4eOHOTO CO/IepIKaHUsL.

3HaHUE XUMMHU CIIYKUT OCHOBOHM Uit (hOpMUpPOBaHHMSI MUPOBO33pPEHUS OOYyYaroIlerocs, ero
MPEJCTaBICHUN O MaTepHaJIbHOM E€IWHCTBE MHpPA, BAXHYIO POJb HTPAlOT (GopMUpYyeMBble XHUMHUEH
IIPEJICTABICHHS] O B3aMMOIPEBPAILECHUAX SHEPrUM U 00 SBOJIOIMUM BEIIECTB B IPHUPOJAE, O IMYyTAX
pelieHns rnodaibHbIX MPO0JIEM YCTOMYMBOTO Pa3BUTHSI UEIOBEUECTBA — CHIPbEBOM, IHEPTETUUECKO,
MUIIEBOM 1 KOJOrMYecKoi 6€30MacHOCTH, MPOOJIEM 3JpaBOOXPAHEHHUS.

N3yuyenue xumuu:

CIOCOOCTBYET pean3aliii BO3MOKHOCTEH JUIs caMOPa3BUTHUS U (POPMHUPOBAHUS KYIbTYPbI
JIMYHOCTH, €€ 001el 1 (PyHKIMOHATLHONW I'PaMOTHOCTH; BHOCHT BKJIaJl B (JOPMHUPOBAHUE MBIIIICHUS
1 TBOPYECKUX CIIOCOOHOCTEHN 00yUaronnXcs, HAaBbIKOB UX CAMOCTOATEIbHON yUeOHOM! JAesITeNbHOCTH,
SKCIIEPUMEHTAJIBHBIX U UCCIIE0BATENIbCKUX YMEHUN, HEOOXOAMMBIX KaK B TIOBCEAHEBHOM KU3HH, TaK
U B IPOe€CCUOHATBHOMN JEeSITEIbHOCTH; 3HAKOMUT CO CIIeU (KON HAyYHOTO MBILIUIEHHUS, 3aKJ1a][bIBAET
OCHOBBI IIEJIOCTHOT'O B3IUIsAZ]a HA €IMHCTBO IPUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAIIOM B
(OopMHPOBAHNUHN €CTECTBEHHO--HAYYHOM IPAMOTHOCTH 00YYAIOIINXCS; CIIOCOOCTBYET (POPMUPOBAHUIO
LIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM,

K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B HKOJIOTHUECKOE 00pa3oBaHNe 00yYarOIIIXC .

JlaHHble HampaBiieHHsT B OOYYEHHH XHMHU OOECHEUMBAIOTCS CHEIU(PUKON COnepKaHHs
y4eOHOro MpeaAMeTa, KOTOPHIN SBISIETCS MEeAarornyeckd aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BoOi
HayKH XMMHUHU Ha ONpesIeIEHHOM JTare € pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIEro o0pa3oBaHHsS OPHUEHTUPOBAH Ha OCBOCHHE
00y4aroIUMHUCsS CHCTEMBbl NEPBOHAYAIBHBIX TMOHATUNH XHMHH, OCHOB HEOPraHMYECKOW XUMHHU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX TOHSATHIH OPraHU4YeCKON XUMHUU.

CtpyKTypa coliep:kaHus IporpaMMbl IO XUMHUU C(OPMUPOBAHA HA OCHOBE CUCTEMHOT0 [T0/1X0/1a
K €€ m3ydeHuro. ColepikaHue CKJIAIbIBAETCSI U3 CUCTEMBI IMOHATUH O XMMHUYECKOM JJIEMEHTE U
BEIIECTBE U CUCTEMBI MMOHATUN 0 XUMHUYEeCKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI
10 TMPHUHLUIY MOCIEJOBATEIBHOTO Pa3BUTHS 3HAHUNH HA OCHOBE TEOPETHUYECKUX Ipe/ICTaBICHHUM
Pa3HOro YpOBHS:

- aTOMHO-MOHeKy.HSIpHOFO y‘-IeHI/I}I KaK OCHOBBI BCCI'0 €CTCCTBO3HAHUA,
— [lepuonuueckoro 3akona /. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XMMHUU;



— YUYCHH O CTPOCHUH aTOMa U XHMHYECKOM CBs3H,

— IPEJICTABJICHUN 00 TEKTPOITUTHYECKOMN TUCCOLUAIINY BEIIECTB B PACTBOPAX.

TeopeTnyeckre 3HAHUA pPACCMATPUBAKOTCA HA OCHOBE SMIMPUYECKH TOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS TOCIEAOBATEIHHO OT OJHOTO YPOBHS K JIPYTOMY, BBITOJIHSS
(GYHKIIUU OOBSICHEHUS W MPOTHO3MPOBAHUS CBONCTB, CTPOSHHUS M BO3MOXKHOCTEH MPAKTHYECKOTO
MPUMEHEHUSI ¥ TIOJTYYEHHUSI U3y4aeMbIX BELIECTB.

OcBoeHure nporpaMmbl IO XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MTPEACTABICHHS O XUMHYECKOM
COCTaBJIAIOLICH HAYYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOMN MPUPO/IbI, IECHHOCTHOI'O OTHOILICHUS
K HAyYHOMY 3HaHHUIO U METOJaM NO3HAaHUsA B Hayke. M3yueHrne XuMUU MPOUCXOAUT C IPUBIICYEHUEM
3HaHUI U3 paHee W3YYeHHBIX y4eOHBIX mpeaMeToB: «OKpyxKaromuid Mupy», «buonorus. 5—7 kimacce»
u «dusuka. 7 Kiaccm.

[Ipyn w3ydeHHH XUMUHU MPOUCXOIUT (OPMHUPOBAHWE 3HAHWM OCHOB XMMHYECKON HAYKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTHUYESCKOW IEATEIHLHOCTH YEIOBEKAa M KaK OJIHOTO M3
KOMITOHEHTOB MHUPOBOM KyNbTYpbl. 3a1auya y4eOHOTO MpeaAMeTa COCTOUT B ()OPMUPOBAHUU CHCTEMBI
XUMHYECKUX 3HAHUH — BaKHEUIMX (DAKTOB, NMOHATHN, 3aKOHOB M TEOPETUYECCKHUX IOJIOKCHUH,
JOCTYITHBIX 000OIIEHUN MHPOBO33PEHUECKOT0 XapaKkTepa, si3blka HAyKH, B MPUOOIICHUH K HAYYHBIM
METOJIaM TIO3HAHWS MMPU M3yYSHUH BEIIECTB U XUMHUYCCKUX PEakiuil, B (OpMHpPOBAHUHM U PA3BUTHU
M03HABATENIBHBIX YMEHUI U UX MPUMEHEHUH B yUeOHO-TT03HABATEIBHON U y4eOHOUCCIIEI0BATENbCKON
NEeATEILHOCTH, OCBOSHUH TTpaBUjI 6€30MacHOr0 0OpallieHusl ¢ BEIeCTBaMH B TTIOBCEIHEBHOM YKU3HH.

[Ipn w3ydyeHWM XWMHUU Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUs BAXKHOE 3HAUCHUE
npuoOpenu Takue e, Kak:

- (1)OpMI/IpOBaHI/IC HWHTCJUICKTYAJIbHO paSBI/ITOﬁ JIMYHOCTH, TOTOBOH K caMoo6pa30BaHmo,
COTPYAHUUCCTBY, CAMOCTOATCIIbHOMY HNPHHATHUIO peHleHHﬁ, CII0coOHOI AJaIITUPOBATLCA K 6BICTpO
MCHAOIINMCSA YCIIOBUAM JKU3HU,

- HalpaBIeHHOCTh OOY4YeHHMs Ha CHCTEeMaThdyeckoe NpuoOIIeHHne OoO0ydJaroumxes K
CaMOCTOSITEJIbHOM TO3HABaTENbHOM NEATEIbHOCTH, HAyYHBIM METOAAaM MO3HaHMS, (OPMHUPYIOIINM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEM K XMMMUU;

- o0ecrieyeHne YCIIOBHH, CIIOCOOCTBYIOIIUMX MPUOOPETEHHIO OOYyJYaroIMMUCS OIbITa
pa3HOOOpa3HON JesATeNbHOCTH, IO3HAHMS M CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3IMUHbIX BUJOB JIE€ATEIbHOCTH;

- dbopmupoBanue oOmel QyHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
YHclie YMEHHUH OOBSICHATh M OLICHUBATH SIBICHUS OKPYXKAIOLIETO MHUPA, UCIONIb3Yys 3HAHHS U OIIBIT,
MOJIy4YEHHBIE MTPH U3yUYEHUU XUMUH, IPUMEHSIThH UX MIPH PEIICHUH TPOOJIeM B TOBCETHEBHOM KU3HU U
TPYZIOBOH AESATENbHOCTH;

- ¢dopmupoBaHue y 00y4aromuxcs ryMaHUCTUYECKHX OTHOIIEHHUH, MOHUMaHUS [EHHOCTH
XUMHAYECKUX 3HAHUHU JIJIs1 BRIPAOOTKH SKOJIOTUYECKHU 11e51ecO00pa3HOro MOBEIEHUS B OBITY U TPYIOBOH
JEATEIBbHOCTH B LEJISIX COXPAHEHHUsI CBOETO 37J0POBbs U OKPYKAIOIIEH PUPOTHON CPENBL;

- pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHS 00IIeUeIOBEYEeCKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MPOdMIIst U
HaNpaBJICHHOCTHU JaJIbHEUIIEro 00yUeHHs.

- Bce J1a0opaTopHble PadoThl BBINOJHAITCH € MCHOJAb30BaHHEM O0OpPYAOBAHMA
«Touxu Pocra»

OOmiee 4yMcinO 4acoB, OTBENEHHBIX IS M3YYEHUS XUMHM Ha YPOBHE OCHOBHOTO OOILEro
obpasoBanwusi, coctaBiser 136 gacos: B 8 kimacce — 68 yacos (2 yaca B Heenmo), B 9 kiacce — 68 gacos
(2 gaca B HeeINIO).



COJAEPKAHUE OBYYEHMUA

8 KJIACC IlepBoHayajibHble XUHMHYECKHE MOHSATHSA

[Ipenmer xumuu. Ponb XMMuUM B )KU3HU YeNOBEKA. XUMHUA B CUCTEME HAayK. Tella U BemecTsa.
dusnueckue CBOMCTBA BEUIECTB. ArperaTHoe cocTosiHue BeulecT. [loHsATHE 0 MeToax Mo3HaHUs B
xumun. Yucrteie BemecTBa 1 cMecu. CriocoObl pa3IeneHus CMece.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3TIEMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHUE.

Xumuueckass ¢opmynia. BaleHTHOCTh aTOMOB XMMHYECKUX DSJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocrtapa BemecTB. OTHOCHUTENbHAS aTOMHAast Macca. OTHOCUTENbHAS MOJIEKYJIIpHas macca. MaccoBast
JIOJISI XUMHUYECKOTO 3JIEMEHTA B COSTMHECHUM.

KomnuectBo BemectBa. Mosib. Mossipaas Mmacca. B3auMOCBsI3b KOJIMYECTBA, MAacChl U 4YUCIa
CTPYKTYPHBIX €IUHUIL BelecTBa. Pacu€Tel 1o hopmMynaM XMMUYECKUX COCTMHECHUM.

dusnueckre 1 XUMHUECKHUE SIBJICHUSA. XUMHUUECKas Peakius U €€ MPU3HAKU. 3aKOH COXPaHEHUS
Macchl BEIIECTB. XHMHUYSCKHE ypaBHeHUs. Kiaccudukanus XUMHUECKUX peakiuid (COeTUHCHUS,
pasnoXeHus1, 3aMeleHus, 0OMEHa).

Xumuueckuii IKcnepumenm:. 3HAKOMCTBO C XMMHYECKOH TOCYHOH, MpaBuiaMu pPadOTHl B
naboparopun u npuémamu oOpaileHusi ¢ JabopaTOpHBIM OOOpPYIOBAHUEM, M3YUYEHUE U OMHCAHHE
(bu3MYeCKUX CBOMCTB OOpa3llOB HEOPraHMYECKHX BeUIeCTB, HaOMIOAeHHE (PU3MUEecKUX (IUIaBICHUE
BOCKa, TasHUE JIbJla, paCTUpPAHUE caxapa B CTYIKE, KUIIEHUE U KOHAECHCALUs BOJbI) U XUMHUYECKUX
(ropeHue cBeuw, MPOKAJTUBAHUE MEAHOW MPOBOJIOKH, B3aUMOJCHCTBUE MeJia C KUCJIOTON) SIBJICHHM,
HAOJIOZICHNE W ONMCAaHHE MPHU3HAKOB NPOTEKAHUS XMMHUYECKUX peakinuii (pasjokeHue caxapa,
B3aMMO/ICIICTBIE CEPHOM KHUCIOTBHI C XJIOpUIOM Oapus, paznoxenue ruapokcunaa menu (II) mpu
HarpeBaHuu, B3aMOJICICTBHE jKeme3a ¢ pacTBopoM conu Meau (1), u3ydenue crocoOoB paszieneHus
CMeceil: ¢ TIOMONIbI0 MarHuTa, (UIBTPOBAaHUE, BHINAPUBAHME, MUCTUILIALMSA, Xpomarorpadus,
MIPOBEJICHUE OUMCTKU MOBAPEHHOW COJIM, HAOJIOICHUE U OMHCAHHUE PE3Yy/IbTATOB MPOBEACHHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl, CO3JaHNe MOENIel MOJIEKYJT (I1apOCTEPKHEBBIX).

Baskneiimue npeacTaBuTe/ M HEOPraHMYECKUX BellecTB

Bo3znyx — cmech rasoB. CocraB Bozayxa. Kucimopox — 3JIEMEHT M NPOCTOE BELIECTBO.
Haxoxnenue kucioposaa B mpupozae, ¢U3MUeckue M XUMHUECKHE CBOICTBa (peakuuu TOpEHHS).
Oxcupnpl. [lpumenenune kuciopoga. CrocoObl MONMy4eHHs] KUCIOpoJa B Jlabopatopuu U
npoMebliieHHocTH. KpyroBopor kucnopoga B mnpupoge. O30H — amuioTponHas MoauuKanus
KHCIIOpO/1a.

TennoBoit  3pdexT XuMHUECKON peakiuHu, TEePMOXUMHYECKHE YpaBHEHMs, DOK30- H
SHAOTEPMHUYECKHE peakliy. TOIIMBO: yroib U MeTaH. 3arpsi3HeHue BO34yXa, yCUJICHHE TaPHUKOBOTO
s dexra, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — anemeHT u npocroe BemiecTBO. HaxoxxaeHne Boioposia B Mpupoje, GU3ndecKue u
XUMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0bI momydeHus. KuciaoTsl u conu.

Mounsipabiii 00BEM ra3zoB. PacuéTsl Mo XMMHUECKUM YPaBHEHUSM.

Odusnyeckue cBoucTBa Boabl. Boma kak pacrBoputens. PactBopel. HacelieHHbie u
HEHaCBILIEHHBIE PAaCTBOPHI. PacTBOpUMOCTH BelecTB B BoJe. MaccoBast 10JIsl BEIIECTBA B PacTBOPE.
Xumuueckue cBoiicTtBa Bojbl. OcHoBaHMs. Poilb pacTBOpOB B NpUPOJE U B JKHU3HM 4YEJIOBEKA.
KpyroBopot Bozbl B ipupoie. 3arps3HeHre NpUpoAHbIX Boj. OXpaHa U OYHCTKA MPUPOJHBIX BO/I.

Knaccudpukanuss Heopranumdeckux coeauHeHuil. Oxcuapl. Kiaccudukanuss OKCHIOB:
cosieoOpa3zymomne (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U HecosneobOpasyromme. HomeHnknaTypa
okcu10B. du3nueckre U XMMUYECKHe CBOMCTBa OKCcuIoB. [loyuenne okcuios.

OcnoBanusa. Kraccudukanus ocHOBaHMM: IMmETOYM UM HEPACTBOPUMBIC  OCHOBAHWUSI.
Homenknarypa ocHoBaHuii. @u3M4eCKHMe M XHUMHUYECKHE CBOWCTBA OCHOBaHWHU. [lomydeHue
OCHOBaHUM.



Kucnorel. Knaccudukanus xucinor. Homenkmarypa kucior. DPuU3MYecKue W XUMHUYECKUE
cBoricTBa kucnot. Psan akruBHoctu metauioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenknatypa cosieil. @u3nyeckue U XuMu4deckue cBoicTBa cosel. [lonyyenue cosneil.

I'enetnyeckas CBS3b MEXKAY KJIaCCaMHM HEOPTraHMUYECKUX COCTUHEHHM.

Xumuueckuil Ikcnepumenm: Ka4eCTBEHHOE ONPEICIICHUE COJACPIKAHUS KUCIOPOIa B BO3IYXE,
MoJIy4eHHe, COOMpaHHWe, pACIO3HAaBaHWE W W3YYCHHE CBOWCTB KHCIOpPOJAa, HaOIIOJICHUE
B3aUMOJICMCTBUSL BELIECTB C KHCIOPOJOM U YCJIOBUS BO3HHMKHOBEHHUS M IPEKpALICHUS TOPECHHUS
(moxapa), o3HaKOMJICHHE ¢ OoOpa3laMi OKCHIOB M ONMHCAHHE UX CBOMCTB, MOJYy4YeHHE, COOMpaHue,
pacrno3HaBaHHe U M3Y4YEHHE CBOICTB BOJoOpona (TOpeHHe), B3auMOJICHCTBHE BOJOPOAA C OKCHUAOM
Meau (II) (BO3MOXXHO HCHOJIB30BaHME BHUACOMATEPUAIOB), HaAOMIOACHUE OOpa3lloB BEIECTB
KOJMYECTBOM | MOb, WCCIEIOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEHICCTB C  Pa3IMYHOU
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OINPEIEIEHHOW MAacCOBOM J0JIEM PaCcTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBUE BOJIbI C METANIaMU (HaTpHEM M KaJlbliieM) (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCJIEIOBAaHUE OOPA3[[0OB HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaONto/IeHne M3MEHEHUs] OKpPAaCKU HWHIMKATOPOB B pAcTBOpax KHCIOT U IIeNoued, H3ydyeHue
B3auMoeiicTBus okcuaa menu (1) ¢ pacTtBopom cepHO# KHCIOTHI, KUCJIOT C METaUIaMH, PEaKIIUi
HEUTpAIM3allH, TTOTYYEHUE HEPACTBOPUMBIX OCHOBAHHMM, BBITECHEHHE OAHOTO METauia APYrUM U3
pacTBOpa COJM, PELICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «Ba)kxHelIne Ki1acchl HEOPraHUYECKUX
COETUHEHUN Y.

IMepuonuyeckuii 3axkon u Ilepuogmyeckass cucrema xumu4deckux 3jementos /. H.
MenpeneeBa. Ctpoenne aToMoB. XuMu4deckass CBsi3b. OQKHMCIMTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBbie MOMBITKH KIACCH(PUKAIMN XUMHUUYECKHX 3JIeMEHTOB. [loHsATHE O Trpymmax CXOIHBIX
9J€MEHTOB (IIEJIOYHBIC M IIEJIOYHO3EMEIbHBIE METAJUIbI, TAJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUIPOKCHUJIBI.

[Iepuoanueckuii 3akoH. Ilepuognueckas cucrema xumuueckux anemeHToB [{. 1. Menneneesa.
Kopotkonepuoanas u anuuHonepuoHas Gopmsl [leproanueckoit CHCTEMBbI XUMUYECKHX JIEMEHTOB
. Y. Menneneesa. [lepuons! u rpynnsl. DU3HYECKUN CMBICT TOPSAKOBOTO HOMEPA, HOMEPOB IIEPUOAA
Y TPYIIBI JIEMEHTA.

Crtpoenue aromoB. CoctaB aTOMHBIX siep. M3oTombl. DnekTpoHbl. CTpoeHUE SIEKTPOHHBIX
o0oiouek aToMoB TepBbIX 20 xuMuueckux 3neMeHToB [lepuonnyeckoii cucremsr J{. 1. Menneneena.
XapakTepuCTUKa XUMUYECKOr0 3JIEMEHTA IO €ro mnoJjiokeHuro B llepmoamueckon cucreme [I. .
Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHMS paJuyca aTOMOB XMUMHUYECKHUX 3JEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U EPUOIAM.

3nauenue Ilepuogumueckoro 3akoHa u [leproanUecKoil CUCTEMBI XUMHYECKUX SJIEMEHTOB JIJIS
pa3BuUTHS Hayku U npakTuku. [. . MeHneneeB — yd€HbIN U rpak JaHUH.

Xumudeckas cBsi3b. KoBasieHTHast (TTOJIIpHAs W HETOJSIPHAs) CBSI3b. DJIEKTPOOTPUIIATEITLHOCTh
XMMHYECKUX IJIEMEHTOB. MloHHas CBSA3b.

Crenenb okucneHus. OKUCTUTENBHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipolecchl okuciieHus u
BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:. W3ydyeHHE OOpa3OB BEIIECTB METAUIOB U HEMETAJJIOB,

B3aUMOJICVCTBHUE THIPOKCHUIA [IUHKA C
pacTBOpaMu  KHUCJIOT W  IIEJIOYEH, TMPOBEICHUE  OMNbITOB, WUIIOCTPUPYIOIIUX  MPUMEPHI
OKHCIIUTEILHOBOCCTAHOBUTEIbHBIX PEAKIINI (TOPEHUE, PEaKLIUU PA3IOKEHUs, COCIUHEHHUS).

Mesicnpeomemmunie ceéazu



Peanuzaiust MeXIpeIMETHBIX CBSI3€M MPU M3YYEHUU XUMUU B 8 KJIACCE OCYILECTBIISIETCS YEpe3
UCIOJIb30BaHNWE KaK OOIIMX eCTECTBEHHO--HAYYHBIX MOHATUN, TaK U MOHSITHH, SBISIFOIIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01Iue ecTecTBEHHO--HAYYHbIC MOHATHSA: HAay4HbIN (akT, TMIIOTEe3a, TEOPHs, 3aKOH, aHaJH3,
CUHTE3, KJIacCH(PUKAIUs, IEPUOANIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE,
MOJIETIb, SIBJICHUE.

®usmka: Marepus, aToM, DJJEKTPOH, IMPOTOH, HEWTPOH, HWOH, HYKIHJ, HW30TOIBI,
PaMOaKTUBHOCTh, MOJIEKYJIa, DJIEKTPUUYECKUI 3apsijl, BEIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHHE
BELIECTBA, ra3, PU3NYECKUE BEIUYUHBI, €AMHULIBI U3MEPEHUs1, KOCMOC, TIaHeThl, 3BE3/1b1, COHIIE.

buonorus: porocunTes, aApixanue, buocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpPAIbl, TOPHBIC MOPOIBI, MOJE3HBIC HCKOIAEMEIE,
TOILJIMBO, BOJIHBIE PECYPCHIL.

9 KJIACC BeniecTBo M XUMHYECKAasi peaKkiusi

Ilepuonuueckuit 3akoH. [lepuoguueckas cucrema xumudeckux snemeHToB [[. . Menaeneena.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, Kalus, KaJlbLMsl U HMX COCIMHEHUH B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B
[Iepnonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.

CrtpoeHue BelecTBa: BUIbl XUMUYECKON CBSI3H. THITBI KPUCTATUNIMYECKHUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUIA XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XMMUUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILUXCA K Ppa3JIMYHbIM KJAcCaM HEOPraHWYeCKHX COCAMHEHUM, TEeHEeTUYecKass CBA3b
HEOPraHUYECKHUX BEILIECTB.

Knaccudukanus XUMHUYECKUX pEaKUUN MO pPa3luYHBIM MpU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY (D (eKTy, M0 M3MEHEHUIO CTETIeHEeW OKHUCIICHHS
XUMUYECKUX 3JIEMEHTOB, IO OOPaTUMOCTH, MO YYACTUIO KaTalu3aTopa). IK30- U SHIOTEPMUUYECKHE
peaKkIy, TePMOXHUMHUYECKUE YPABHECHHSI.

[TonsiTne o ckopoctu xumuueckod peakuuu. lloHarne o006 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusix. [[oHATHEe O TOMOTEHHBIX U TeTePOreHHBIX peakiusax. [loHsTre o xaramuse.
[TonsiTe 0 XuMUYECKOM paBHOBecHH. DAKTOPHI, BIMUSIIONIME HA CKOPOCTh XMMUYECKON pEaKiuu 1
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu, 3IEKTPOHHBIN OamaHc
OKHCITUTEIbHOBOCCTAHOBUTENbHON  peakiuu.  CocTaBieHHWE  ypaBHEHHH  OKHCIHUTEIHHO--
BOCCTAHOBUTEBHBIX PEAKIIMH C UCIIOIH30BAHUEM METOJIa SJIEKTPOHHOTO OasiaHca.

Teopus HNEKTPOTUTUYECKON NUCCOLUMALMU. DIEKTPOJIUTHI M HEIIEKTPOJuThl. KaThoHBI,
aHUOHBI. MeXaHW3M JHUCCOIMAlMA BEIIECTB C PA3JIMYHBIMU BHJIAMH XUMHUYECKOW CBsi3u. CTemneHb
nuccoranuu. CUIIbHBIE U CITa0bIe SJICKTPOJIUTHI.

Peakiiun nonHOTO OOMEHa. YCIIOBUS TPOTEKAHHS PEAKIMA HMOHHOTO OOMEHa, TOJIHBIE W
COKpallléHHbIE HMOHHBIE ypaBHEHUs peakinuil. CBOWCTBa KHCIOT, OCHOBAHMM M COJEM B CBETE
MIPeJICTaBICHUA 00 dNMEKTPOIUTHUECKOH Arccoruanyu. KauecTBeHHbIe peakiuu Ha HOoHBL. [ToHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm: O3HAKOMJIEHUE C MOJENAMH KPHUCTAUIMYECKUX PEHIETOK
HEOPTaHMYECKUX BEIIECTB — METAUIOB M HEMeTaioB (rpadura W aimasa), CIOXKHBIX BEIIECTB
(x;mopua HaTpUs), WCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEaKIUU OT BO3ACHCTBUS
pasnmuuHbBIX (HaKTOPOB, HCCIETOBAHUE DJICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoIlecca
JUCCOITMAITUY KUCIIOT, MENOYEH 1 CoJielt (BO3MOXKHO MCITOIH30BaHUE BUICO MAaTEPHUATIOB), TPOBEICHUE
OTIBITOB, MJUTIOCTPUPYIOLINX MPU3HAKK MPOTEKAHMsI peaKkIiii HOHHOTO oOMeHa (0Opa3oBaHME OCaJKa,
BBIICTICHUE Ta3a, OOpa3oBaHHWE BOJBI), OMBITOB, WJUIIOCTPUPYIOIINX MPUMEPHl OKUCIHTEIHHO-
BOCCTAHOBUTEIBHBIX peakiuil (TOpeHHe, peaKkuu pa3loKEeHHs, COCIUHEHHUs), Pacro3HABAHHE



HEOPraHMYECKUX BEUIECTB C IIOMOIIBIO KAYECTBEHHBIX PpEAaKUMW Ha HOHBI, pELIECHUE
9KCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtaJjibl U MX coeiMHEHUSA

OOwiast xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTEIEHU
okuciaeHus. CtpoeHue M (uU3MUECKUe CBOMCTBAa MPOCTHIX BEIIECTB — TIaJOr€HOB. XHUMHUYECKUE
CBOMCTBAa Ha ImpuMepe Xxjopa (B3aUMOJCICTBHE € MeTalllaMM, HEMEeTalJlaMH, IIEI04YaMH).
Xnoposojopoa. CossiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, IOJIy4eHHE, IpuMeHeHue. JlelicTBre xiaopa
1 XJIOPOBOJIOPO/1a HA OPTaHM3M uelloBeKa. BaxkHelme XJ10pyu/ipl 1 UX HaX0XAECHHUE B IPUPOJIE.

O6mass  xapaktepuctuka dneMeHTOB VIA-rpynmbel. OCOOGHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u Gu3ndeckre CBOMCTBa MPOCTHIX BELIECTB — KMCIOPO/1a
U cepbl. AJUIOTpONHbIE MOAM(HUKAINK KHCIOPOAA M Cepbl. XWUMHYECKHE CBOWMCTBA CEpBHI.
CepoBoniopoJi, cTpoeHue, (pusnueckue U XUMHYECKHe CBOMCTBAa. OKCHABI Cepbl KaK MPEACTaBUTEIH
KUCIOTHBIX OKcuaoB. CepHast KucioTa, (U3MUECKHEe U XHUMHUYECKHE CBOHCTBa (00IIME Kak
MPEJICTaBUTENs Klacca KHUCIOT M crhenuduyeckre). XUMHUYECKUE PEaKluu, JeKallie B OCHOBE
MIPOMBIIIIJIEHHOTO crioco0a moxy4eHus cepHoit KucnoThl. [Ipumenenne ceproit kuciaotel. Conu cepHoi
KHCIIOTHI, KAUeCTBEHHAas peakius Ha cynb(ar-uoH. HaxoxaeHue cepsl U €€ COeIMHEHUN B MIPUPOJIE.
XUMHUECKOE 3arps3HEHUE OKPYXKAIOMEH cpenbl COCTUHEHUSMH Cepbl (KUCIOTHBIC OXKIH,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €0 MPEIOTBPAIICHHUS.

OOmast xapakrtepucTuka dneMeHTOoB VA-rpynmnbel. OCOOSHHOCTH CTPOEHHS  aTOMOB,
XapaKTepHbIe CTENIEHH OKUCICHUs. A30T, paclpOoCTpaHEHUE B MPUPOJE, PU3NUECKHEe U XUMHUYECKUE
cBoiictBa. KpyroBopor azora B mpupoge. AMMHaK, ero (U3NYECKUe U XUMHUYECKHUE CBOMCTBA,
noiydyenue u npuMeHeHne. Coiau aMMOHUS, X (QU3NYECKHE M XMMUYECKHE CBOWCTBA, IPUMEHEHHE.
KayecTtBeHHast peakiusi Ha HOHBI aMMOHHS. A30THas KHCJIOTa, €€ mMoiydeHue, (u3ndecKkue M
XUMHUYECKHE CBOHCTBa (oOmIMe KakK NpPeACTaBUTENs Kiacca KHCIOT M CHelU(pHUYEecKue).
Vcnonp3oBaHne HUTPATOB U COJEH aMMOHHS B KayecTBE MHHEPAJIbHBIX YH0OpeHHH. XuMH4ecKoe
3arps3HEHUE OKPY)KAIOLIEH cpelbl COeAMHEHUSIMH a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3/yXa,
nmouBbl U BoZ0éMOB). Docdop, amioTponHsle MoauduKanuu (ocdopa, prusnueckue U XUMUYECKUE
cBoiictBa. Oxcun ¢ocdopa (V) u docdopHas kuciora, GU3NIECKUEC U XUMHUUYECKHE CBOMNCTBA,
nosydenue. VMcnonb3oBanue pochaToB B Ka4eCTBE MUHEPATBHBIX y100pEHUI.

OOmast xapaktepuctuka 2yeMeHTOB IVA-rpynmsl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHM OKUCIECHHUS. YTIEepoJ], ajuIOTPOIHble MOAM(DUKALMHU, PACHPOCTPaHEHUE B
npupojie, puU3MUecKue U XUMUYECKHE CBOMCTBA. AjcopOius. KpyroBopor yrieposa B mpupoje.
Oxcunpl yriaepona, X (QHU3MYECKHE W XMMHUYECKHE CBOMCTBA, NIEHCTBHE Ha JKUBHIE OPTaHU3MBI,
MOJTydYeHUE W TPUMEHEHHE. DKOJOTUYECKHe MpoOJieMbl, CBsi3aHHbIE ¢ okcuipom yriepoaa (IV),
TUIIOTE3a IN100aTbHOT0 MOTEIUICHUS KIIMMaTa, HapHUKOBBIN 3(h(eKT. YroabpHas KUCIOTa U €€ COH, UX
¢u3znyeckue M XUMHUYECKHE CBOMCTBA, MOJYy4YeHHE U TNpuMeHeHue. KaudecTBeHHas peakius Ha
kapOoHaT-uoHbl. Mcnonb3oBaHue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJICHHOCTH U CEBCKOM
XO35ICTBE.

[lepBoHaUaIEHBIC TOHATHSI 00 OPTaHMYECKUX BEIIECTBAX KaK O COCTUHEHUSX yriepona (MeTaH,
9TaH, OSTWIIEH, AaleTUJIeH, S3TaHOJ, TJHUIEPHH, YKCyCcHas Kuciora). IIpupoaHble HCTOYHHUKH
yIJI€BO0POI0B (Yrojib, MPUPOAHBINA ra3, HePTh), MPOAYKTHl UX NepepaboTku (OEH3HMH), UX POJb B
OBITY U TPOMBILIIIEHHOCTH. [ToHsATHE 0 OMOIOTNYECKH BayKHBIX BEIIECTBAaX: JKUPaX, OeKax, yrieBoaax
— W WX POJIM B JKM3HM 4YelloBeKa. MaTepuaibHOE EeIWHCTBO OPTaHWMYECKHMX W HEOPTaHWYECKHX
COEIMHEHUH.

Kpemuuii, ero ¢usnueckue u XuMHU4YEeCKHE CBOMCTBA, MOJIyYeHUE U npuMeHeHne. CoeMHeHns
kpemHus B mpupojge. OOmume mpencraBienus o0 okcuae kpemaus (IV) m kpeMHHEBOW KHCIIOTE.
CunMkarel, MX UCIOJIH30BAHUE B OBITY, B IPOMBIIIICHHOCTH. BaskHeue cTpouTenbHbIe MaTepUaIIbL:



KepaMuKa, CTeKJI0, IIEeMEeHT, OeToH, xkene300eToH. IIpoOneMbl 0e30macHOro HCMOIh30BAHUS
CTPOUTEILHBIX MAaTEPUAJIOB B MIOBCEIHEBHOMN KU3HU.

Xumuueckuii yIkcnepumenm: v3y4deHue o0Opa3iioB HEOPraHUIECKUX BEIIECTB, CBOMCTB COJITHOM
KHUCIIOTHI, TIPOBEJCHHE KAYECTBEHHBIX PEaKIUi Ha XJIOPHUI-UOHBI W HAOIIOJICHUE TPH3HAKOB WX
MIPOTEKAHUS, ONBITHI, OTpaKarolIue (pU3NUecKre U XUMHUUECKHUE CBOMCTBA rajlOreHOB M UX COSTUHEHHM
(BO3MOXKHO  HCHOJB30BaHME BUICOMATEpPHANIOB), O3HAKOMJIEHHME C oOpa3uaMu  XJIOPHJIOB
(rasoreHu10B), O3HAKOMJICHHE C 00pa3lamMu cepbl U €€ COoeMHEHUSIMHU (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB),  HAONIOJICHWE  Tpolecca  OOyrIMBaHWs —~ caxapa  I[OJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, M3yUYeHHE XUMHUYECKUX CBOHCTB pa30aBlICHHON CepHOU
KHUCIIOTHI, TMPOBEJICHUE KAueCTBEHHOW peaknuuu Ha Cynb(ar-uoH W HAOIIOACHHWE NpHU3HAKa &
MIPOTEKaHUs, O3HAKOMJICHHE C (PU3MYEeCKMMH CBOMcTBaMHM a30Ta, ¢docopa M HX COEAMHEHUH
(BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB), 0OpasaMu a30THBIX M (HOCHOPHBIX YHOOpEHHHA,
MoJiyueHue, coOnupanue, pacro3HaBaHuEe M U3y4yeHHe CBOWCTB aMMHUAaKa, MPOBEICHHE KaueCTBEHHBIX
peaknuii Ha MOH aMMOHUS U Gocdar-uoH ¥ U3YYCHHE NMPU3HAKOB UX MPOTEKAHUS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEAbI0 (BO3MOXKHO HCIOJIb30BAaHHUE BUIECOMATEPUATIOB),
M3Y4YCHHE MOJeNel KPHUCTAJUIMYECKUX pemEToK anmasza, rpadura, QymiepeHa, O3HAKOMIIEHUE C
MPOLIECCOM  aACcOpPOLMU  PACTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM YIIAEM U yYCTPOWCTBOM
MPOTUBOTa3a, MOJIyueHUE, COOMpaHue, paclO3HABAaHME W HU3YYEHHE CBOMCTB YIJIEKHCIOrO rasa,
MPOBEJCHUE KAYECTBEHHBIX DPEAKIMid Ha KapOOHAT W CUJIMKAT-HOHBI W W3Yy4YEHUE IPU3HAKOB HUX
NPOTEKaHUs, O3HAKOMIICHME C TMPOAYKUHMEH  CHUJMKATHOM  IMPOMBINUIEHHOCTH, PEUICHUE
SKCIEPUMEHTAIBHBIX 33714 10 TeMe «BaxkHeNme HeMETaUIbl U UX COCIUHEHUS.

MeTaJuibl M UX COCANHEHUS

OO6mrast XxapakTepucTUKa XUMUUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHMM UX TOJIOKEHUS B
[Iepuonnueckoii cucreme xumuueckux 3neMenToB /1. 1. MenaeneeBa u ctpoenus aromoB. CTpoeHne
MeTauioB. MeTtayuinueckasi CBA3b U METAJNIMYECKasi KPUCTAIUINYECKAs pEeHIETKA.
DNEeKTPOXUMHUYECKUN Psi/i HANPSDKEHUH MeTauioB. OU3NYEeCKUue U XUMUUECKHE CBOMCTBA METAJIOB.
O6mwme criocoOb! mosydeHust MeTayyioB. [IoHATHE 0 KOPPO3UK METANIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI
ux or koppo3uu. CraBbl (CTanb, Yyr'yH, JIOPATIOMUHUNA, OpOH3a) U MX NpPUMEHEHHE B OBITY U
MPOMBILIJIEHHOCTH.

[lenounble MeTauibl: TonoxeHue B [lepuoanueckoil cucteme xumudeckux snnementos /I, 1.
MeHeneeBa, CTpOCHHE UX AaTOMOB, HAXO0KJE€HUE B TpUpoje. PU3nuecKre 1 XUMUYECKHe CBOMCTBA (Ha
npuMepe HaTpuss W Kaiusi). OKCUIBI M TUIPOKCUABI HATpUA W Kaius. [IpuMeHeHHe NIeTOYHBIX
METaJUIOB U UX COEIMHEHUM.

[IlenoyHO3eMENbHBIE METAUIBI MAarHUM W KaJIbIUMK: TosiokeHue B llepronnueckoi cucreme
xumuueckux anemeHToB JI. M. MenaeneeBa, CTpOEHHME HMX aTOMOB, HAaxOXIEHUE B IIPUPOJE.
dusnyueckre u XUMUYECKNE CBOMCTBA MarHus M Kaimbliusl. BaxuHelmme coemHeHUsT KaTbIHsl (OKCHI,
TUAPOKCH, coin). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AmomuHuil: nonoxenue B Ilepuoguyeckoil cucreme xumuueckux siemeHtoB J[. WM.
MenzeneeBa, CTpOCHHE aToOMa, HaXOXIeHWE B mpupoae. PuU3MYECKHMEe W XUMHUYECKHE CBOMCTBA
aTFOMUHUSI. AMGOTEpHBIE CBOMCTBA OKCH/IA M THUIPOKCHIA AITFOMUHUS.

Keneszo: nonoxkenue B Ileprnonnueckoi cucreme xumuueckux sneMeHtoB Jl. M. Menneneena,
CTpOEHHE aToMa, HaxokJieHue B npupoze. Ouznueckue U XMMUUECKHe cBoWcTBa xene3a. OKCHUBbI,
ruapokcuabl u conu skenesa (1) u xxenesa (IIl), ux cocras, cBoiicTBa U nosyueHue. Xumuueckuil
IKcnepumenm:. O3HAKOMIIEHHE ¢ 00paslaMH METaJUIOB U CIJIABOB, UX (PU3MUYECKMMM CBOHCTBAMH,
U3yuyeHHE pe3yNbTaTOB KOPPO3UM METAIJIOB (BO3MOXKHO HCIIOJIb30BAaHHE BHUAEOMATEPHUAIIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBHS OKCHJA KalbIUsl W HATPUs C BOJOW (BO3MOXKHO HCIOJb30BAHUE
BUJIEOMATEPHAIIOB), UCCIIEJOBAaHUE CBOMCTB KECTKOM BOJBI, IIpOLIECCa TOPEHUS kKeje3a B KUCIOPOoIe
(BO3MOYKHO HCITIOJIb30BaHHWE BHUJCOMATEPHUAIOB), TPU3HAKOB NMPOTEKAHUSI KAUECTBEHHBIX PEaKkIuil Ha
MOHBI: MarHus, Kaablus, aTfoMuHus, 1uHKa, xenesa (I1) u xemesa (I11), meau (1), Habmonenue u



OMHMCAHUE TMPOIECCOB OKpAIIMBAaHUS IUIAMEHU HOHAMU HATpUsl, KaJldig M Kaublus (BO3MOKHO
MCIOJIb30BaHUE BUIEOMATEPHUAIIOB), UCClIeIOBaHHE aM(OTEPHBIX CBOMCTB T'MAPOKCHIA AIOMUHUS U
TUAPOKCHIA IIMHKA, PElIeHUE SKCIePUMEHTAIbHBIX 3a7au 1o TeMe «BakHeine MmeTaibl U UX
COCMHEHUS.

XuMHUS ¥ OKpPY:KaI0IIasi cpeaa

BemectBa u MmaTepuansl B IIOBCEAHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe MCIOiIb30BaHUE
BEIIECTB U XMMHUECKUX peakuuii B ObITy. [lepBas momols npu XUMUYECKUX 05KOraX M OTPaBJICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKarouled cpenbl (IpelenbHas AONYCTHMas KOHLEHTpaLus
BemecTs, ganee — [1/1K). Ponb xumMun B perieHur 3KOJIOTHISCKUX TIPOOIIEM.

Xumuueckuii Ikcnepumenm:

u3ydeHue o0pas3IoB MaTepUajoB (CTEKIIO, CIIJIaBbl METAIIJIOB, OJIMMEPHbBIE MaTEPUAIbl).

Meosicnpeomemmnuwie ceazu

Peanuzanus MexnpeaMeTHBIX CBSA3EH MpU U3yYeHUH XUMUU B 9 Ki1acce OCYLIECTBISIETCS Yepe3
UCIOJIb30BaHNWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W TIOHATUN, SBISIONIMXCS
CUCTEMHBIMU JIJISl OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO LIHUKIIA.

OOme ecTeCTBEHHO-HAyYHBIC TMOHITHSA: HAYYHBIA (PAKT, TUIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CHHTE3, KJIacCH(pHUKaLsl, NIEPUOTUIHOCTh, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTIMPOBAHNE, U3MEPEHHE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIHN 3()PeKT, TEXHOTIOTHsI, MaTepPHAIIbI.

Oduzuka: MaTepus, aroM, OJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUI, H30TOIbI,
PaAMOaKTUBHOCTH, MOJIEKYJIA, SNIEKTPUUECKUM 3apsij, TPOBOJAHUKH, TIOTYIIPOBOJHUKHU, TUIIEKTPUKH,
(GOTORIEeMEHT, BEIIeCTBO, Telo, OO0BEM, arperaTHOE COCTOSHHME BEIeCTBa, Tra3, pacTBOD,
pPacTBOPUMOCTb, KpUCTAJUIMUECKAs PEHIETKA, CIUIaBbl, (PU3HMUECKUE BEIIMUMHBI, €IUHULIBI U3MEPEHUS,
KOCMHUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢otocunTe3, AbixaHue, Ouocdepa, HIKOCHCTEMA, MHUHEPAIbHbIE YIAOOPEHHS,
MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOIBI, MOJIE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA INTPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yIbTATHI OCBOCHUS IIPOTPAMMBI OCHOBHOTO 00111eT0 00pa30BaHus JOCTUTAIOTCS
B XOJIe 00y4eHUs] XUMHUH B €IUHCTBE Y4eOHOIl M BOCIMTATENILHON JESITEIbHOCTH B COOTBETCTBUU C
TPAIULMOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
IPUHATBIMU B OOLIECTBE NpPaBWIAMH M HOpPMaMM IIOBEJIEHHS M CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLUATN3ALINN 00yJarOIIIXCSl.

JIMYHOCTHBIE Pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh 00YUaIOIINXCSI PyKOBOACTBOBAThCS CUCTEMOI
MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMIl M pacIIMpeHUe ONbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM
quClie B YaCTH:

1) nNaTPHOTHYECKOT0 BOCHHMTAHHUSI: IICHHOCTHOTO OTHOIICHHS K OTECYECTBEHHOMY
KYJbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICIUIO, TIOHMMaHUsl 3HAYCHUS XHMHUYECKONM HAayKd B JKU3HH COBPEMEHHOro OOIIeCTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOW HMHQOpPMAIMEH O NepeAOBBIX JOCTHIKEHHUSAX H OTKPBITHSIX
MUPOBOW U OTEYECTBCHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOWCTBE MUpa U
00111eCTBA;

2)  rpa’KIaHCKOr0 BOCIHHTAHHSI:

MPEACTABJICHUS O COIMATIBHBIX HOPMAaX U MPABMIIAX MEXIMYHOCTHBIX OTHOIICHUM B KOJUIEKTHBE,
KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJE3HOM, Y4EOHO-MCCIIEI0BATEIbCKOM,
TBOPUYECKOM U APYTUX BUIAX AEATEILHOCTH, TOTOBHOCTU K pa3HOOOPa3HOM COBMECTHOI NeATEIbHOCTH
IIPU BBIMIOJIHEHUU Y4YeOHBIX, MO3HABATENbHBIX 3314, BHIMOJHEHUH XUMHUYECKHX SKCIIEPHUMEHTOB,
CO3/IaHUU YUEOHBIX TIPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHHIO U B3aHMOIIOMOIIIY B MPOLIECCE ITON
y4eOHON JESITeNIbHOCTH, TOTOBHOCTU OIICHUBATH CBOE TMOBEJACHUE M MOCTYIKHA CBOMX TOBApPHILEH C
MO3UIIMA HPABCTBEHHBIX W IPABOBBIX HOPM C YYETOM OCO3HAHHUS IOCIEACTBUN IMOCTYNKOB; 3)
LHEHHOCTH HAYYHOI0 MO3HAHUS: MUPOBO33PEHUYECKUE MPEICTABICHUS O BEHIECTBE M XUMHYECKOU
peaKlH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISIOLINE OCHOBY IS
MOHUMAHUS CYIIHOCTH HAyYHOW KapTUHBI MUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUS TPUPOJIBI, B3aUMOCBSA3SX YEJIOBEKa C MIPUPOTHON CPEOH, O PO XUMHUHU B TMIO3HAHUH ITUX
3aKOHOMEPHOCTEH; TO3HABATEIbHBIE MOTHBBI, HAIpPABJICHHBIC HAa TOJyYE€HHE HOBBIX 3HAHUMA IO
XUMUHU, HEOOXOIUMbIC IS OOBSICHEHUs HAOIIOJAaEMBIX IPOIECCOB M SIBICHHH, IMO3HABATEIHHOM,
MH()OPMAIIMOHHONW M YUTATEIhCKOW KYJIBTYpPhI, B TOM YHCJIE€ HABBIKOB CAMOCTOSTEIHHOU pabOTHI C
y4eOHBIMA TEKCTaMH, CIOPAaBOYHOW JIUTEPATypoOil, IOCTYMHBIMH TEXHUYECKHUMH CpEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTUI; HHTEPEC K 00YYEHUIO U MO3HAHUIO, TF0003HATEIHHOCTh, TOTOBHOCTh
U CIOCOOHOCTh K C€aMOOOpa3OBaHHIO, TPOEKTHOWM M HCCIIENOBATEIbCKOM MESITEbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAINpPaBICHHOCTH U ypOBHS OoOydeHus B jaaibpHeiiieMm; 4) (popMuUpoOBaHUS
KYJBbTYPbI 310POBbS: OCO3HAHHWE IIEHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 3JI0POBBIM 00pa3 JKU3HHU, OCO3HAHHE TMOCIEIACTBUI M HETPUSATHE BPETHBIX
MpUBBIYEK (YIOTPEOJICHUS aTKOTOJIsI, HAPKOTHKOB, KYpeHHs), HEOOXOIMMOCTH COOIOICHUS TIPaBUI
0€30MacHOCTH TIpU OOpAIllEHUH C XUMHYCCKUMH BEIIECTBAMH B OBITY M pPEaJbHON JKU3HU; D)
TPYJAOBOr0 BOCHUTAHMS: WHTEPEC K MPAKTUICCKOMY HM3yUEHUIO Mpodeccuid U Tpyaa pa3IuaHOro
poja, yBaXXeHue K
TPYIy U pe3yibTaTaM TPYIOBOM AEATEIBHOCTH, B TOM YHCJIE€ HA OCHOBE NMPUMEHEHUS NMPEIMETHBIX
3HaHUH 10 XMMHH, OCO3ZHAHHBIA BHIOOP WHIMBHUAYATHHOW TPACKTOPHUH MPOIOJDKEHUST 00pa30BaHUS C
y4€TOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX MHTEPECOB U
noTpeOHOCTEH, ycremHol MpodecCHOHANBHOW NEITEIbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMECHHH,
TOTOBHOCTh aJIalITUPOBATLCS B TPO(ECCHOHANIBHON cpefe; 6) IKOJTOrm4ecKoro BOCIIMTAHUS:



AKOJIOTHYECKHU IIeJIeCO00pa3HOe OTHOIIIECHUE K MPUPOJEe KaK UCTOYHUKY JKU3HHU Ha 3eMiie, OCHOBE €€
CYLIECTBOBAHMSI, IOHUMAaHNE IIEHHOCTH 370pPOBOrO U 0e30mMacHOro odpasa >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U TICUXWYECKOMY 30pPOBbIO, OCO3HAHHE ILIEHHOCTH
coOroieHusl MpaBuil 0€30MacHOr0 MOBEIEHUs MpHU paboTe ¢ BEUIECTBAMH, a TaKXKE B CHUTYaIUsX,
YIPOXKAIOMIUX 3/I0POBBI0 M KU3HMU JIIOJEH; CIIOCOOHOCTH NPUMEHSTh 3HAHMS, IMOJIy4aeMmble MPHU
W3YYCHUU XHUMHM, Ui PELICHHS 3a1ad, CBSI3aHHBIX C OKPYXKAIOWIEW NPUPOAHOM Cpenou, s
MOBBIIICHUS YPOBHS YKOJIOTHUECKON KyIbTYPhI, OCO3HAHUS TJI00aTBHOTO XapaKkTepa dKOIOTHIeCKUX
po0GJsieM U MyTel MX pelIeHUs TOCPEACTBOM METO/I0B XUMHUH, SKOJIOTHUYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATbCSI UM B [TO3HABATENIbHON, KOMMYHUKAaTUBHOM U COLIMATILHOM MTPaKTHKE.

METANPEIAMETHBIE PE3YJIBTATbBI

B coctaBe wMmeTampeaMETHBIX pE3YNbTAaTOB BBIACISAIOT 3HAYUMBIE [UIsl  (OPMHUPOBAHUS
MHUPOBO33PEHHUs OOIICHAayuYHble TOHATUS (3aKOH, TEOpHsl, MPUHIUI, TUIOTE3a, (aKT, CUCTEMA,
MPOIIECC, AKCIEPUMEHT U JPYroe.), KOTOPbhIE HCIOJB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYCOHBIX
MpeIMeTax W IMO3BOJISIFOT Ha OCHOBE 3HAHWN W3 ATHUX MPEAMETOB (OPMHUPOBATH IMPEACTABICHHE O
[[EJIOCTHOW HAyYHOW KapTHHE MHpa, W YHHBEpCalbHBbIC Y4eOHBIC aCUCTBHS (IIO3HABATEIBHBIC,
KOMMYHHKATHUBHBIC, PETYJISITHBHBIEC), KOTOpble obOecrneynBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIFHOMY IJIAHUPOBAHUIO U OCYIIECTBIICHUIO YyueOHOU nearenbHocTu. [lo3HaBaTenbHbIE
YHHMBepcajbHbIe YueOHblIe AeiicTBus ba3oBble Joruvyeckne eiicTBus:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUU 3HAHUU: PACKPHIBATH
CMBICII XUMHUYECKUX TMOHATUN (BBIACTATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C
JIPYTUMH TIOHSTHSMHE), UCIOJIB30BaTh TOHSATHS I OOBSCHEHUS OTHCIBHBIX (DaKTOB W SIBJICHHIA,
BBEIOMpATh OCHOBAaHUS M KPUTCPUU I KIACCU(PUKANNN XHUMHUYCCKHUX BEIIECTB M XUMHYCCKHX
peakuuii, yCTaHaBJIMBATh MPUUYMHHO-CIEACTBEHHBIE CBS3M MEXIYy OOBEKTaMU H3y4€HUS, CTPOUTH
JIOTUYECKUE pacCyXAeHHs (MHIYKTHBHBIC, ACAyKTHBHBIC, MO aHAJOTHH), JeNaTh BBIBOIABI U
3aKJIIOUEHUS; YMEHHE PUMEHSTH B MpOIlecce MO3HAHUS MOHATHS (MPEAMETHBIE U METApPEAMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HCIONb3yeMble B XHUMHUH, MPE0OpPa3OBBIBATh IIHPOKO
MPUMEHSAEMbIE B XUMHUU MOJCIbHBIC TPEACTABICHUS — XUMHUYECKHUH 3HAaK (CHMMBOJI DJIEMEHTA),
xuMudeckas ¢GopMmysa U ypaBHEHHE XUMHUECKOW PEaKIMU — MPU PEIIEHUN YIeOHO-TT03HABATEIIbHBIX
3a/1a4, ¢ Y4ETOM 3TUX MOJENIbHBIX MPEACTaBICHUHN BBIABISATH U XapaKT€PU30BATh CYILIECTBEHHBIC
MPU3HAKU U3Y4aeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIINi, BBIBIATH 00IIHE
3aKOHOMEPHOCTH, NMPUYUHHO-CIIC/ICTBEHHbIE CBSI3M U NPOTHBOPEYMS B HM3y4YaeMbIX MpolLEccax H
SIBIICHUSIX.

Ba3oBble ncciienoBare/bCcKue AeMCTBUS: YMEHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B
KauecTBE MHCTPYMEHTA TMO3HAHMsI, a TaKKe B KayecTBE OCHOBBI A7l ()OPMUPOBAHUS THIIOTE3HI MO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXACHHI;, MPUOOPETEHHE OMbITAa MO IUIAHUPOBAHUIO,
OpraHH3aIfH U MPOBEACHUI0 YICHHUECKUX IKCIIEPUMEHTOB, yMEHHE HA0II01aTh 32 XOJI0OM TIpoIlecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yiabTaT, (opMynupoBaTh OO0OOIIEHHS M BBIBOJABI IO
pe3yibTaTaM MPOBEAEHHOTO OMBITA, HCCIICIOBAHHUS, COCTABIIATH OTUET O MpoieIanHo# padoTte. PaGoTa
¢ uHgopmaumeit:

yMEHUE BBIOMPaTh, AaHAIM3UPOBATH U WHTEPIPETUPOBATH MH(POPMAIIUIO PA3IMYHBIX BUIOB H
dbopM TpenCTaBICHHS, TOJYYaeMYyH) W3 Pa3HBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIMTEpaTypa
XUMHYECKOTO COJAEpkKaHUs, CIpaBOYHBbIE MOCOOus, pecypchl MHTepHETa), KPUTHUECKU OIEHUBATh
MIPOTUBOPEUYUBYIO M HEJJOCTOBEPHYIO UH(DOPMAILIUIO;

YMEHHE TPUMEHSTh PA3TUYHBIE METOJBI M 3alpochl MPH MOHWCKE W OTOOpe MHGpOpMAIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX TSI BBITIOJIHEHHS Y4€OHBIX M TIO3HABATENBHBIX 3a/1a4
ornpeAenéHHOro TUIIA, npuodpeTeHue OTIbITa B o0nactu MCIIOJIb30BaHUs
MH(OPMALIMOHHOKOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIaJICHUE KYJIbTYpOi aKTUBHOTO MCIOJIb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CHCTEM, CAMOCTOSTEIHHO BHIOMPATh ONTHUMAIBHYIO (HOpMY MpEeACcTaBICHUS
nH(OPMAILIUY U WIUTFOCTPUPOBATH PEIIaeMbIe 33/Ja4H HECIOKHBIMHU CXEMaMH, TuarpaMMaMu, APYTUMHI



¢dopmamu rpaduKkd ¥ MX KOMOMHAIMAMHU; yMEHHE MHCIONb30BaTh M aHAJIM3UPOBATh B IpoOIecce
y4eOHOW W HCCIeAOBATEIbCKON NEATENbHOCTH HH(OpPMALMIO O BIMSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOT'0 XO3S5ICTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIICH MPUPOAHOMN Cpebl.
KoMMmyHnKaTUBHBbIE YHUBEPCAJbHbIE y4eOHbIE eiCTBHS:

yYMEHHUS 3a7aBaTh BOMPOCHI (B X0J1e AUaiora v (Mjin) AUCKYCCHH) MO CYIIECTBY 00CYKIaeMOoi
TeMbI, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTEILHO BBITIOJIHEHHUS NPEAIOKEHHON 3a7aui;
YMEHUSl TPEICTABIATh TOJTYYEHHBIC PEe3yJIbTaThl IMO3HABATEIBHOW JEATENIbHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIMIO Pe3yJIbTaTOB BBHIIOIHEHUSI XUMHUYECKOTO SKCIIEPUMEHTA
(;1abopaTopHOro oOmbITa, J1abOpaTOPHOM pabOTHl MO HUCCIEJOBAHMIO CBOMCTB BEIIECTB, y4E€OHOIO
MIPOEKTAa); YMEHUSI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH MO3HABATEIbHOU U
HCCIIEIOBATENbCKON AESITEbHOCTU MPH PEIICHUH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE y4y&Ta OOIIHX
UHTEPECOB M COIJIACOBaHUS MMO3ULMN (0OCYX AE€HUsS, OOMEH MHEHHUSMHU, «MO3TOBBIE LITYPMBI»,
KOOP/MHAIIMSI COBMECTHBIX JICHCTBHM, ONpe/IeIeHNe KPUTEPHEB M0 OIEHKE KauecTBa BBITOJTHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIe yHHBepcaIbHbIe YUeOHbIe JeiicTBUS:

YMEHHE CaMOCTOSITETIBHO OIPENeNATh e JeATeIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBISTH,
KOHTPOJMPOBATh U MPH HEOOXOANMOCTH KOPPEKTUPOBATH CBOIO JICATEILHOCTh, BEIOMpATh Hanbomee
3¢ heKTHBHBIE CIIOCOOBI PEIICHUST YUCOHBIX M TMO3HABATEIBHBIX 3374, CAMOCTOSITEIIBHO COCTaBIISTh
WM KOPPEKTHPOBATh MPEAJIOKEHHBIM alropuT™M AEWCTBUUA TPHU BHINOJHEHUH 3alaHUi C y4E€TOM
MOJIyY€HUsI HOBBIX 3HAHUU 00 H3y4aeMmblX OOBEKTaX — BEIIECTBAX M pEaKUHUAX, OLIEHUBATh
COOTBETCTBHE IMOJYYCHHOTO pe3ybTaTa 3asBICHHON €)M, YMEHUE HCIIOJIb30BaTh U aHAJTH3UPOBATh
KOHTEKCTBI, IIpe/IaraeéMble B YCIIOBUH 3a/1aHUI.

NPEIMETHBIE PE3YJIbTATDI

B cocraBe mnpeaMeTHBIX pE3yIbTATOB 10 OCBOGHHMIO 00S3aTENILHOTO  COJEP)KAHUA,
YCTAaHOBJICHHOTO  JaHHOW  (enepasibHOM  pabodeil  MpOrpamMMoil, BBIICNAIOT: OCBOEHHBIE
o0yJaroImMMUCs Hay4YHble 3HAHUS, YMEHUS U CIIOCOObI JecTBUH, crieruduueckue i IpeaMeTHON
obmact «XHUMHS», BUABI JEATEIBHOCTH M0 IOJYYEHUIO HOBOTO 3HAHUS, €ro HMHTEpIpeTalui,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX M HOBBIX CUTYAIUIX.

K xoH1y o0yuenus B 8 kJjiacce npeMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

. pPacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TMOHSATHUH: aTOM, MOJICKYJa, XUMHUYECKHUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMeCh (OAHOPOAHAS U HEOJHOPOIHAS),
BAJICHTHOCTh, OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJIApHas Macca, KOJHWYECTBO BEIIECTBAa, MOJIb,
MOJISIpHAsI Macca, MaccoBasi 10l XMMHYECKOTO JIEMEHTa B COSAMHEHUH, MOJIIPHBIN 00BEM, OKCHI,
KHCJIOTA, OCHOBaHHUE, COJIb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHCIICHHS, XUMHYECKass peakius,
KJIaccupuKanmsi peakiuil: pPEeaKiuyd COCAWHEHHs, PEaKIMU Pa3JIoKEHHUsS, PEAKIUHA 3aMEICHHUS,
peakiuu oOMeHa, 3K30- U JHAOTEPMHUECKHE pPEeaKlUd, TerIoBod 3(DQeKT peakiuu, Sapo aTroma,
ANEKTPOHHBIA CJIOH aToMa, aTOMHas OpOWTaNb, paAMyC aToOMa, XMMHYECKas CBS3b, MOJSIpHAs W
HETOJsIpHAsi KOBAJIEHTHAs CBs3b, MOHHAs CBS3b, MOH, KAaTMOH, aHUOH, PAacTBOp, MaccoBas A0S
BelecTBa (MPOICHTHAs! KOHIIEHTpPAIlUs) B PaCTBOPE;

. WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHYECKMX IOHATHM W TNPUMEHATH 3TH
MTOHSATHUSA ITPU ONMCAHUY BEIIECTB U UX NPEBPALICHUN;
. UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIUKY ISl COCTaBJIEHUS (JOPMYII BEIIECTB M YpaBHEHUI

XUMHUYCCKUX peaKuHﬁ;

. OTIPENIEATh BAJICHTHOCTH aTOMOB DJJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, CTEICHb
OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COCAMHECHUSAX, MPUHAMJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY
KJIacCy COeAMHEHWH 1o ¢dopMyliaM, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAas ¥ HWOHHAs) B
HEOPraHUYECKUX COCIUHEHUSX;



. packpbiBaTh cmblci llepuonnueckoro 3axona JI. M. MenzeneeBa: 1eMOHCTPUPOBATH
IIOHMMAaHHUE NEPUOJUYECKON 3aBHCHMOCTH CBOMCTB XMMHMYECKHX JIEMEHTOB OT UX IIOJIOJKEHHUS B
Ilepuoguueckoii cucTeMe, 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo;

. ONHUCBIBaTh M  XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoguueckoil cucremsl
XMMHUYECKHUX DJJIEMEHTOB: pa3ziuyaTh IOHATHS «rJlaBHasg mnoarpynna (A-rpymmna)» M «11o0o4yHas
noxrpymnna (brpynma)y, manbeie u 6oJbIMe NepruoIbl, COOTHOCUTH 0003HAYEHUSI, KOTOPhIE UMEIOTCS B
tabmune «l[lepumoguueckas cucrema xummudeckux ayeMmeHToB J[. M. MeHneneeBa» C 4YUCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB M 3apsi s1pa, o0llee Yuciio
JIEKTPOHOB U PacHpeeeHUEe UX 10 JIEKTPOHHBIM CII0sM);

. KJIACCU(UITUPOBATh XMUMHYECKHUE SJIEMEHTHI, HCOPTAaHUYECKHUE BEIIECTBA, XMMHUYECKUE
peakuuu (1Mo YUCIy U COCTAaBY YYaCTBYIOIIUX B PEAKIUU BEIIECTB, MO TEILIOBOMY 3G (deKTy);

. XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIAaCCOB, IOATBEP)KJas OINMCAHUE [PUMEpPaAMU MOJICKYJISPHBIX YpaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUI;

° IMIPOIrHO3UPOBATH CBOMCTBA BECILIECTB B 3aBHCHUMOCTH OT HX Ka4e€CTBECHHOTO cocCTaBa,
BO3MOXHOCTH IIPOTCKAHUA XUMHNYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHUAX;

. BBIYUCIISITh OTHOCHUTEIIEHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJTI0 XUMHYECKOTO AJIEMEHTa 1Mo (popMylie COeAMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIINH;

. HpI/IMCHﬂTI) OCHOBHBIC OHepaHI/II/I MI)ICJ'IHTGJ'II)HOI71 ACATCIIbHOCT — aHaJIu3 M CHHTC3,
CpaBHEHHE, 00OOIICHHUE, CUCTEMATH3AIIHNIO, KIIACCU(UKAIINIO, BEISIBICHHE TPHYNHHO--CIICICTBEHHBIX
CB$I3€I>1 — JIA I/I3y‘-I€HI/I$[ CBOI\/'ICTB BCIICCTB U XUMHUYCCKUX peammﬁ, GCTGCTBGHHO-HaquI:vle METOAbI
MO3HAHUS — HAOII0IeHUE, U3MEPEHNe, MOJIEIMPOBAHNE, IKCIIEPUMEHT (peabHbI U MBICICHHBIN);

. clenoBaThb IpaBWJaM  IOJIb30BaHMSI XMMHUYECKOM mocynoil U 1abopaTopHBIM
000pyJI0BaHUEM, a TaKXke MpaBUiIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMHU I10
BBINOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKHX OIBITOB IO IMOJYYEHHIO U COOMpaHHIO ra3000pa3HbIX
BEIIECTB (BOAOPO/Aa M KHUCIOPOAA), IPUTOTOBJIEHUIO PACTBOPOB C OINpENeIEHHON MaccoBOU joieit
pacTBOPEHHOrO  BEIIECTBa, IUIAHUPOBATb W MPOBOJUTH XHUMHUYECKHE SKCIEPUMEHTHI 110
pacrno3HaBaHUIO PACTBOPOB ILIEIOYEH U KUCIIOT C MOMOIIBIO HHIUKATOPOB (1akMyc, peHOoaPTaNerH,
METUJIOPAHXK U JPYTHE).

K xoniy oOyuenus B 9 kjiacce nmpeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPAaXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUIXCS YMEHU:

. pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSITHI: XUMUYECKUU 3JIEMEHT, aToM,
MOJIEKYyJla, WOH, KaTHOH, aHHOH, WIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTb,
AJIEKTPOOTPHUIIATEIHPHOCTD, CTENICHb OKUCIICHHS, XUMUYECKasl PEaKIUs, XUMHIECKas CBS3b, TEIJIOBOU
a¢pdext peakuuu, MOJb, MOJAPHBIA 00BEM, pPACTBOP, DJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAs. JUCCOLMAILNSA, PEAKIMH HOHHOrO OOMEHa, KaTalu3aTtop, XHUMHUYECKOe
paBHOBecHe, OOpaTUMble M HEOOpaTHMbIE PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTEIh, BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAaHOBIEHHUE, aAJIOTPONHs, amM(pOTEPHOCTH,
XUMHUYECKast CBsI3b (KOBaJ€HTHAs, MOHHAS, METAJUIMYECKAs), KPUCTATHYECKAs PEIIETKA, KOPPO3US
METAJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKIUU, MpeaeabHo Aomyctumas KoHneHtpauus [TIK
BEIICCTBA;

. WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUUYECKUX TMOHSITHH W NPUMEHSTh 3TH
MOHSATHUSA MPU ONMKMCAHUU BEIIECTB U UX MPEBPACHUN;

. UCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JIJISl COCTaBICHHs (OPMYJ BEIIECTB U ypaBHEHU I
XUMHYECKUX PEAKIIUI;



. OIIPENENATh BAJCHTHOCTD U CTEIIEHb OKUCIICHUS XUMHUUYECKUX 3JIEMEHTOB B COCIUHEHUAX
pPa3IMYHOIO COCTaBa, IPHUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY KIJIACCy COCIMHEHUH I10
¢dbopmynaM, BUA XUMHMUYECKOW CBS3UM (KOBAJCHTHAs, MOHHAsA, METAaUIMYeCKas) B HEOPraHMYECKUX
COEAMHEHUSX, 3apsii MOHA II0 XUMHUYECKOW (opmMyiie, Xapakrep cpeabl B BOJIHBIX pPacTBOpax
HEOPraHUYECKUX COCAVMHEHUH, TUIl KPUCTAIINYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

. packpbiBaTh cMbIci [Iepuoanyeckoro 3akona J[. 1. Menaeneea u 1eMOHCTPUPOBATH €r0
MOHMMAaHMEe: ONKCHIBaTh M XapaKTepu3oBaTh TabnuuHyro ¢opmy Ilepuonuyeckoil cucTembl
XUMHUYECKHUX JJIEMEHTOB: paszNuyaTh MOHATHS «rJIaBHasg mnoArpynmna (A-rpymnma)» U «1moboyHas
noarpynna (b-rpymnma)», mansie u OosblIne MEePUObl, COOTHOCUTh 0003HAUEHUS, KOTOPhIE UMEIOTCS
B HepHOI[H‘ICCKOﬁ Ta6JII/II_[€, C YHUCJIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHHUA ATOMOB XHMHYCCKHUX
2JIEMEHTOB (COCTaB U 3apsij AApa, 00Ilee YNUCIIO IEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM
CII0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB JJIEMEHTOB U UX COCJAMHCHUN B
npejenaax MajibIX MEPUOI0B U INIABHBIX MOATPYII C YI4ETOM CTPOCHHS UX aTOMOB;

° KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHYCCKUC DJBJICMCHTBI, HCOPraHMYCCKHNE BCIICCTBA, XUMHUYCCKUC
peaKnuu (HO YUCJIy U COCTAaBy Y4YacCTBYHOIIUX B PCAKIHUH BCHICCTB, IO TCIIJIOBOMY SQ)(beKTy, 10
M3MEHEHMIO CTCICHEH OKHCICHUS XMMHUUECKUX SHCMGHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CIICHU(PUISCKUE XUMHUYECKHUE CBONCTBA MTPOCTHIX
U CJIOKHBIX BEIIECTB, MOJATBEPIKIasi OMHCAHUE MPUMEPAMH MOJICKYJSIPHBIX U MOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUH;

. COCTABJIATh YPABHEHUS DJIEKTPOJIMTUYECKOW NMCCOLMALMM KUCIOT, IIEIOYEH U COJIEH,
MOJHBIE M COKpAaIIEHHBIE YpPAaBHEHHMS pPEaKIWd HMOHHOTO OOMEHa, YypaBHEHHS peakUui,
MTOATBEPKIAIOIINX CYIIECTBOBAHNE N'E€HETUYECKON CBSI3U MEXKy BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

° PACKphIBATh CYHIHOCTb OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKum?I MMoCpEaACTBOM
COCTaBJICHUSA 3JICKTPOHHOT'O OajaHca 3TUX peaKuHﬁ;

° MMPOTrHO3UPOBATH CBOMCTBA BEMISCTB B 3aBHUCHMOCTH OT HX CTPOCHUSA, BO3MOKHOCTU
MMPOTCKAHUS XUMHUYCCKUX HpeBpaH_leHI/Iﬁ B Pa3JIMYHBIX YCIIOBUSAX;

. BBIYUCIISATh OTHOCUTENIBHYIO MOJIEKYJISIDHYIO U MOJIIPHYIO MaccChl BEILECTB, MAaCCOBYIO
JIOJTF0 XUMHYECKOTO AJIEMEHTa 1Mo (popMylie COeAMHEHUs, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUIECKOHN PEaKIINH;

. coOrofaTh MpaBWIa  TOJIb30BAHUS  XHUMHYECKOM TMOCymol ®  1a00paToOpHBIM
o0opy/IoBaHUEM, a TaKXKe MpaBuia OOpaIICHHs ¢ BENIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSIMHU TIO
BBITIOTHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OMBITOB MO TONYyYEHUIO M COOMpPaHUI0 Ta3000pa3HBIX
BEIIECTB (aMMHaKa M YTIIEKUCIOro ra3a);[TpoBOJUTE PEAKIUH, IMOATBEPKIAIONINE KaueCTBCHHBIN
COCTaB PA3JIMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM ITYTEM XJIOPUT-, OpOMUI-, MOAHI-, KapOoHaT-, pocdaT-, CUIUKAT-, CyTb(aT-
, THIPOKCHU/I-HOHBI, KATHOHBI aMMOHUSI M HOHBI M3yYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTaHHMYECKHUX BEIICCTB;

. NPUMEHSTh OCHOBHBIE OIEpalli MBICIUTENIBHON JEesATeNbHOCTH — aHalIW3 U CHHTE3,
CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3allMi0, BBIABICHHE MPUYMHHO-CIEICTBEHHBIX CBS3eH — IS
U3Y4YEHHsI CBOMCTB BELIECTB M XMMMUYECKUX PEAKLIMH, €CTECTBEHHO-HAy4YHbIE METOJbI MO3HAHMS —
HabJIt0/IeHne, U3MEPEHNe, MOJIEIUPOBAHHE, IKCIIEPUMEHT (peaibHbI U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosin4ecTBo 4acoB Hcnoabsosanne | J’1€KTPOHHbBIE
Ne HaumeHoBaHue pa3aesioB U o0opynoBaHusi (uudgposbie)
n/n TeM NPOrpaMMbl Beero Konrposbubie Hpaxruieckue «Touxu Pocra» | o6pasoBarein
padoThbI padoTsbI HbIe pecypebl
Paznen 1. [lepBoHayajibHble XUMMHYECKHE MOHATHSA
XuMusi — BaxkHast 00J1acTh
€CTECTBO3HAHUS U Bub6suoreka [JOK
11 TNPaKTUYECKOHU e TEIbHOCTH S 2 https://m.edsoo.ru/7f41837c
YeJI0BeKa
BemecTBa u xummnueckue bubnuoteka [IOK
1.2 peakunu 15 1 https://m.edsoo.ru/7f41837c
Wroro mo pasnery 20
Pazgen 2. BaxHelimue npeacTaBuTe 1M HEOPraHMYeCKHX BellleCTB
Boznyx. Kucnopogn. [lonsitue bubnnoreka [IOK
2.1 00 okcuaax 6 https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o kuciorax bubnmnoreka [IOK
2.2 U COIAX 8 1 https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [TonsiTre 06 bubnmnoreka [IOK
2.3 OCHOBAHUSIX 5 1 1 https://m.edso0.ru/7f41837c
OcHOBHBIE KJIacChI bubmuorexa [JOK
24 11 1 1

HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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. [lepuoauyeckuii 3axon u [lepuoanyeckasi cucrema xumuueckux 3jemenToB . . MenaeneeBa. CTpoeHue aToMOB.

Xumuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHU

Ilepnonnueckuii 3aK0H U
Ilepnonnyeckas cucrema Bu6mmoreka LIOK
31 XUMHUYECKHX ieMeHToB /[, U. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CtpoeHue aroma
XHUMHYECKast CBS3b.
bubmnoreka LIOK
3.2 OxucurenbHo- 8 1 https://m.edso0.ru/7f41837c
BOCCTAaHOBUTCIIbHBIC pCAKIINU
bu6mmorexa [IOK
Yroro no pasneny 15 https://m.edso00.ru/7f41837c
bu6mmorexa [IOK
PeseppHoe Bpemst 3 1 https://m.edso00.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB IIO
ITPOT'PAMME 68 5
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9 KJIACC

KounvecTBo yacoB DJIeKTPO HUcnoan3o
HHBbIE BaHUe
No 11/t HaunmeHnoBaHue pa3aesioB U TeM 6
- NPOrpaMMbl Beero Kourpoububie | IIpakruyeckue (undppos 0oopynos
padoThI padoThbI bie) aHus
o0pa3oBa «Touxkn
TeJIbHbIE Pocra»
pecypchbl
Pa3nes 1. BemecTBO M XUMHYeCKHEe peaKIUH
[ToBTOpeHwue U yriaydieHne 3HaHu| bubnuoreka LIOK
11 OCHOBHBIX pa3JieioB Kypca 8 kiacca 5 1 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX bubnuoteka [IOK
1.2 peakuui 4 https://m.edsoo.ru/7f41a636
DIEKTPOTUTHIECKAS TUCCOIUAITNS. bu6nmmoreka [IOK
13 XUMHYECKUE peaKklliy B pacTBOpax 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. Hemeraibl M MX COeIMHEHUS
OO0mas xapakTePUCTHKA XUMUYECKHIX bubnmuoteka [JOK
2.1 aneMeHToB VIIA-rpynmel. ["anorensr 4 1 https://m.edsoo.ru/7f41a636
OO01mas xapaKTepUCTHKA XUMHUYECKHUX
292 snementoB VIA-rpynmel. Cepa u eé 6 Bubnmorexa IOK
COeIUHEHHS https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMHYECKHX
23 sneMeHToB VA-rpynmsl. A30t, hocdop u ux 7 1 bu6morexa [IOK
COe/THHEHHS https://m.edsoo.ru/7f41a636
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OO01mas xapaKTepUCTHKA XUMHUIECKHX

24 snemenToB IVA-rpynmsl. Yriaepos u 8 EH@_I/I;IOTedKa HO/I7<f41 636
KPEMHUH M UX COCAMHCHUS ttps://m.edsoo.ru a
Hroro no pazneny 25
Paszgea 3. Merasuibl 1 MX COeIUHEHUSH
. bubmnoreka LIOK
31 Obuye coficTBa MeTaIOB 4 https://m.edsoo.ru/7f41a636
. bubnuoreka LIOK
3.2 Baxkneime Metamisl U UX COSIUHEHUS 16 hitps://m.eds00.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus 4 okpy:Kawiias cpeia
bu6mmoreka [IOK
4.1 BemectBa 1 Matepuansl B )KU3HU YEJIOBEKa 3 hitps://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3
bu6mmoreka [IOK
PesepaHoe Bpems 3 https://m.eds00.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBo yacoB JuekTpoH | Hcnouab3o
No . Jara HbIE BaHHeE
n/n €Ma ypoxa Beero Kourposbnbie | IlpakTuveckue | uzyuenust uu¢pposbie | 06opyrosa
padoTbI padoTsI o0pasoar | HHs
eJIbHbIE «Toukn
pecypcsl Pocra»
[Ipenmer xumuu. Posib XuMuH B KU3HU bu6mmoreka [IOK
1 yejoBeKa. Tela U BelecTna 1 https://m.edsoo.ru/ff0d210c
bu6mmorteka [IOK
2 [ToHsTHE O METOIAaX MMO3HAHUS B XUMUU 1 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas pabora Ne 1 «IIpasuia
paboThl B 1a00paTOpuu U NPUEMBI Bu6morexa 1IOK
3 00paleHust ¢ TaA00PATOPHBIM . https://m.edso0.ru/ff0d23dc
000py/I0BaHHUEM»
Yucrtele BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 paszaenenus cMecen 1 https://m.edsoo.ru/ff0d26ca
[MpakTuyeckas pabora Ne 2
5 «Pasnenenue cmeceii (Ha mpumepe 1 bubnuorexa IIOK
OUHCTKH TTOBAPEHHOM COIH)» https://m.edsoo.ru/ff0d28c8
bu6mmorexa [IOK
6 ATOMBI H MOJIEKYIbI 1 https://m.edsoo.ru/ff0d2a6c
- XUMHYECKUE DIIEMEHTHBI. 3HAKH L Bbubnmuoreka [JOK

(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

https://m.edsoo.ru/ff0d2be8
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bub6mmoteka [IOK

8 TIpocrbic 1 ClOKHbIC BeLIECTRa https://m.edsoo.ru/ff0d2a6c
bu6mmoteka [IOK

d ATOMHO-MOJICKYJIAPHOC yuCHHE https://m.eds00.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuueckas Gpopmyna. BajseHTHOCT Bubmmorexa IIOK
aTOMOB XMMHYECKUX JIEMEHTOB https://m.eds00.ru/ff0d2eae

11 OTtHocuTenbHAs aTOMHas Macca. bu6mmoteka LIOK
OtHOcHTENbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
MaccoBasi 105151 XUMUYECKOTO bubmmoreka [JOK

12 3JIEMEHTA B COEUHEHUHN https://m.edsoo.ru/ff0d350c
KonunuectBo BemiecTBa. Moib. bu6nmmoteka [IOK

13 Mosipaast macca https://m.edso0.ru/ff0d5230
DuU3NYECKue U XUMUYECKUE SIBICHHUS. bu6mmoteka IIOK

14 XUMUYeCKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycnoBus MPOTEKAHUS bubnnorexa [IOK

15 XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
3aKOH COXPaHEHHSI MaCChl BELIECTB. bubnnoreka [IOK

16 XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus Komu4ecTna, MacChl

17 BEIIIECTBA 10 YPaBHEHUSIM XUMHUYECKUX Bubmmorexa IIOK

peakuuit

https://m.edsoo.ru/ff0d5708
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Knaccudukanust XuMHYECKUX peaKIui

18 (coenuHeHus, pa3ioXKeHHUs, But6mmoreka [IOK
3aMelleHHs, OGMeHa) https://m.edsoo.ru/ff0d3f34
M. B. JIomoHOCOB —

19 yuénplipHIpKIoneauct. O6o0menue u Bu6mmorexa [IOK
CHCTeMATH3AIMS 3HAHMIA https://m.edsoo.ru/ff0d40c4

20 KontponsHas padora Nel mo teme bu6mmoteka LIOK
«BelecTBa 1 XUMHYECKUE PEAKIMN https://m.edsoo.ru/ff0d4290

1 Boznyx — cmecs razos. Cocras bu6mmoteka LIOK
Bo3ayxa. Kucinopong — snemeHT u https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
Ou3nyeckue u XUMHIECKHE CBONCTBA

22 KHCIIOpo/a (peaKkiMu OKACIIEHHS, Bub6mmorexa IIOK
ropennue). TTonsTie 06 okcHmax https://m.edsoo.ru/ff0d4614
Crioco0bl mostyueHus: KUCIopoja B

23 1a60PaTOPUM M IIPOMBIILIEHHOCTH. bubnuorexa [OK
TIpHMeHeH e KHCITOpoNa https://m.edsoo.ru/ff0d497a
TennoBoii 3ppexT xumMuueckoit

Y peaKIuu, MOHATHE O Bu6miorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUECKUX PEAKIIUIX
Tomnuso (HedTh, yroib U MeTaH).

25 3arpsi3HEHHE BO3/yXa, CIIOCOOBI €10 bubmiorexa [IOK

MPeIOTBPALLECHUS

https://m.edsoo.ru/ff0d4c4a
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[TpakTuyeckas padora Ne 3 o Teme

bubnuorexa [JOK

26 «ITonydenue u cobrpanue Kucaopoaa, .
W3yHeHHUE ero CBOHCTB» https://m.edsoo.ru/ff0d4ae2
Bonopox — anemeHT u npocroe bubmmoreka [JOK

27 BelecTBo. Haxoxaenue B npuposie https://m.edsoo.ru/ff0d4dd0
DOU3NYECKUe U XUMHUYECKUE CBOMCTBA bubnnorexa [JOK

28 Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ffod4dd0

bubnuoreka [IOK

29 IlorsTrE O KHCIOTaX H COLIX https://m.edsoo.ru/ff0d50d2
CrniocoOsI moTy4eHus BOAOpoaa B bu6nmoreka [IOK

30 naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o teme

31 «Iloydyenne u cobMpaHue BOIOPO.A, brbnnorexa LIOK
W3yHeHHE ero CBOHCTE» https://m.edsoo.ru/ff0d4f42
Mosipablii 006EM Ta30B. 3aKOH bu6mmoteka IIOK

32 ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciennsa o0néMa, KOJIMYECTBA

33 BEIIECTBA 'a3a 110 €r0 U3BECTHOMY bubmmorexa LIOK
KONHYECTBY BEIIECTBA HITH 00BEMY https://m.edsoo.ru/ff0d55a0
Brruucnenus 00bEMOB ra30B 110

34 YPAaBHEHMIO PEAKIIUM Ha OCHOBE 3aKOHA Bubmiorexa TIOK
06BEMHEIX OTHOLICHI 308 https://m.edsoo.ru/ff0d5708

35 DOU3NYECKUE U XUMUYECKHE CBOMCTBA bubmnorexa [JOK

BOJIBI

https://m.edsoo.ru/ff0od587a
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CocraB ocHoBanui. [Torsarue 00

bub6mmoteka [IOK

36 MHJUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopuresnb. HacbllieHHbIE

37 U HEHACHIILEHHBIE PaCTBOPLI. Maccosast Bu6mmorexa [IOK
7IO7ISl BEIeCTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[TpakTryeckas padora Ne 5 o Teme

38 «IIpuroroBiieHHE PACTBOPOB C Bu6suoreka LIOK
ONPEICNEHHOH MacCOBOH JoMei https:/m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
KontponbHas padora N2 mo teme bubnnorexa [JOK

39 «Kucnopoa. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTas, KiIaccupukanms, bu6mmoteka I1IOK

40 HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHYECKHUE CBOMCTBA

41 KUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmiorexa [IOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: COCTaB, KJIacCHpUKaIus, bu6mmoteka [IOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonyuenne u XUMHYECKUE CBONCTBA bu6mmoreka [IOK

43 OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kwucnotsr: cocras, knaccudukanus, but6mmoreka [JOK

44 HOMEHKJIATypa https://m.edsoo.ru/ff0dfee?

45 ITonyyenue U XUMUYECKUE CBOMCTBA bubmuotexa [LIOK

KHUCJIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpeanue): HOMEHKIATypa,

46 CIIOCOOBI MTOTYYCHHS, XAMHUYCCKHE Bubmorexa [OK
CBOICTBA https://m.edso0.ru/00ad9474
[TpakTuyeckas padota Ne 6. Perenune
AKCIICPUMEHTAIIbHBIX 33724 110 TEME Bu6miotexa [[OK

47 «OCHOBHBIE KJIaCChl HEOPTAaHUICCKUX https://m.eds00.ru/00ad9b7c
COEIMHEHUN
I'eneTndeckast CBA3b MEXIYy KJIACCaMH bu6mmoteka LIOK

48 HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50

49 5 . bubnnorexa [JOK
O06001eHre U cucTeMaTH3alus 3HaHUI https://m.eds0o.ru/00adach?
KonTponbnas padora Ne3 no teme

50 "OCHOBHBIE KJIACCHl HEOPTAaHUIECKHX But6mmoreka [IOK
CoeIHHeHHI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUN

51 XMMHAYECKHX DJIeMEHTOB. IToHsaTHE O Bub6mmorexa IIOK
IPYTIAX CXO/HBIX YIEMEHTOR https://m.edsoo.ru/00ad9ffa
[Tepuonuueckuii 3aKOH U

52 [lepuoanueckas cuctreMa XUMHYECKUX brbmorexa LIOK

https://m.edsoo.ru/00ada52c
anemeHToB /1. I. Menaeneena

53 bubnuorexa [JOK
Tlepuonet, rpymmby, OATpyTIILI https://m.edsoo.ru/00ada52c

£4 Crpoenne aroMoB. COCTaB aTOMHBIX bubmuoteka [IOK

saep. M3oTonsl

https://m.edsoo.ru/00ada342
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CrtpoeHnue 311eKTPOHHBIX 000JI04eK

55 aToMoB 311eMeHToB [leproauuecKoii BH6J_H/IOTeKa HOK
cucremsi JI. M. Menneneesa https://m.edsoo.ru/00adaébc
XapakTepucTuKa XUMHUUYECKOTrO

6 3JI€MEHTA 10 €ro MOJOKEHUIO B Bubmmoreka [JOK
[lepuonnueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
3navenue [lepuoauueckoro 3akoHa JJis

- pa3BUTHUSA HAYKU I/I"HpEtKTI/IKI/I. . 1. Bubmmoreka [JOK
Mennenees — yu€HblIi, IeAaror u https://m.edsoo.ru/00ada96e
rpaXxIaHUH
DIeKTpOOTPULIATETbHOCTh AaTOMOB bubnnoreka [IOK

58 XAMHUYECKHAX IJIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmoteka I1IOK

59 HonHas xumiriecKas cBs3b https://m.edso0.ru/00adac34
KoBaneHnTHas nonsipHas XuMudeckas bubnuoreka LIOK

60 CBS3b https://m.edsoo.ru/00adaab8
KoBaneHTHas HeNoOIsIpHas XUMUYECKas] bubnuoreka LIOK

61 CBSI3b https://m.edsoo.ru/00adaab9

bubnunoreka [IOK

62 Crernenb okucenus https://m.edsoo.ru/00adae28
OKHUCIIUTEIbHO-BOCCTAHOBHUTCIIHHEIC bubnunorexa LIOK

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

but6mmoreka [JOK

64 OKucauTeN U BOCCTAHOBUTEIN https://m.eds00.ru/00adb076

65 Kontponbnas padora Ne4 mo teme bubmuoteka [IOK
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«Ctpoenue aroma. XUMUYECKasl CBSI3b)»

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

PesepBubIil ypok. O6001ICHHE 1 bubnuoreka [JOK

66 CcUCTEMaTU3alus 3HAHUU 1 https://m.edsoo.ru/00adb33c
PesepBHelil ypok. O000IICHHE 1
cucreMatu3anus 3Hanui. Mitorosas Bu6mmoreka [JOK

67 KOHTpOIbHas paboTa Ne5 3a kypc 8 1 https://m.edsoo.ru/00ad9cb2
KJiacca.
PesepeHsiil ypok. O600meHe 1 bu6mmoteka LIOK

68 cucTeMaTu3alus 3HaHU! 1 https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB ITO 68

[NPOIT'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kosun4yecTBo yacoB JuekTpon | Hcnosan3o
Ne Jlata HbIE BaHHe
- Tema ypoka
wn Yp Beero Konrpouabsnsie | IlpakTuyeckue H3ydeHus uudpoBbie | 000pya0Ba
padoThI padoThI oOpasoBar | HHHA
eJIbHbIE «Touku
pecypcsl Pocta»
[Iepnonnueckuii 3aK0H.

L Ilepuoanueckas cucrema L Bu6nmoreka LIOK
XUMUYECKHX deMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHX 3JIEMEHTOB 1 brbmorexa LIOK
MePBBIX TPEX TIEPHOJIOR https://m.edsoo.ru/00adb6b6
Knaccudukanms u HomeHkiIaTypa bubmuorexa [JOK

3 HEOPraHWYECKUX BEIECTB 1 https://m.edsoo.ru/00adb7e2
Bunpl xuMnuecko CBSI3U U THIIBI bu6mmoteka [IOK

4 KPUCTAININYECKUX PEIETOK 1 https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel o teme

5 «[ToBTOpEHUe u yrnyOiaeHue 3HAaHHA 1 1
OCHOBHBIX pa3JIeioB Kypca 8 kimacca»

Knaccudukamust XUMUYECKUX PEAKIIAI Bubnuoreka IIOK
p

6 10 Pa3IMYHBIM [IPU3HAKAM 1 https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTU XMMHUYECKOU

7 peakuuu. IIoHATHE O TOMOTEHHBIX 1 brbnmorexa LIOK
TeTepOTeHHbIX PEaKIIX https://m.edsoo.ru/00adbe9a
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IIOHHTHG()XHMHHCCKONlpaBHOBCCHH.

8 DaKTOpbI, BAUSIONIME HA CKOPOCTh Bubnmorexa [OK
XMMUHUECKOH PEaKIIHH 1 TIONOKEHHE https://m.edsoo.ru/00adc28c
XMMHYECKOTO0 PaBHOBECHS
OKUCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnuoreka [IOK

9 peakuuu https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTUYECKON

10 nuccoranui. CHIbHbIC U C1a0ble But6mmoreka [IOK
SIEKTPONHTEI https://m.edsoo.ru/00adcd68

. bubnuorexa [LIOK

11 Honnrie ypapHenus peakuuii https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIIOT U

12 OCHOBAHWIi B CBETE MPEJICTABIEHUI Bubsmorexa IIOK
06 SITEKTPONHTHYECKOi AMCCOIHAIH https://m.edsoo.ru/00add5d8
XUMHYECKUE CBOMCTBA COJIEH B CBETE

13 npejcTaBieHnii 00 bubnmorexa LIOK

N https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITIT
. but6mmoreka [JOK

14 HonaTHe 0 TUAPOIH3E COMCH https://m.edsoo.ru/00add9d4
O0001IeHNE U CUCTEMATHU3 AN but6mmoreka [JOK

15 3HaAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.

16 «Perienne 3KCIIepUMEHTAIIBHBIX brbmiorexa LIOK

3aga4q»

https://m.edsoo.ru/00addbfa
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Konrtponsnas padora Ne2 o teme

bu6mmoteka [IOK

17 «DIEKTPOIUTUIECKAS TUCCOITUAITHSI. htinesfiin o 100atdecs
XUMHYECKUE PEaKIMu B PACTBOPAX» pS.//m.€ds0o.furbaddec
OO01mmas xapakTeprCcTUKa TaJIOTCHOB.

18 XuMHUUecKHe CBOMCTBA Ha IPUMEpE bubnnorexa LIOK
xopa https://m.edsoo.ru/00addfe2

19 XnopoBoaopon. ConsiHas KUCIO0TA, bu6nmorexka [IOK
XMMHYECKHUE CBOMCTBA, ITOJTYyUYCHHE, https://m.edsoo.ru/00ade104
MIPUMCHEHHE
[IpakTuueckas padbora Ne 2 o teme

20 «lTosryueHnue cosIHON KUCIOTBHI, bubsmorexa LIOK

" . https://m.edsoo.ru/00ade348

n3y4yeHue e€ CBONCTB»
Brruncnenus mo ypaBHEeHUSIM

21 XUMHMYECKHX PEAKIMIA, €CIIM OUH U3 bubmmorexa LIOK
PEATEHTOB /1aH B M3GHITKE https://m.edsoo.ru/00ade488
OO0m1as xapakTepruCcTHKa SJIEMEHTOB bubnnoreka [IOK

22 VIA-rpynmst https://m.edso0.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIANA CEPHI.

’3 Haxoxnenue cepol u eé€ coemiHeHHﬁ Bubnuoreka [JOK
B Ipupojie. XMMUIECKHEe CBOHCTBA https://m.edsoo.ru/00ade64a
cephl

24 CepoBoiopo1, CTpOEHHUE, bubnnoreka [IOK

(pI/ISI/ILICCKI/IC U XHMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxcunpl cepbl. CepHas KMCIIOTA,

bubnuorexa [JOK

25 (bu3nyecKre U XUMUYECKHE CBOMCTBA,
NpHMEHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKLIUH, JICKALLHE B
OCHOBE IPOMBIIIJIEHHOTO Croco0a
" MOJIyYEHUS] CEPHOI KUCIIOTHI. BuGmorexa [IOK
XMMUYECKOE 3arpsA3HEHHE https://m.edso0.ru/00adec8a
OKpY>KaloIleH Cpeibl COCTUHEHUSIMU
cepbl
Breruucnenue MaccoBoit 10J1M BBIXOJ1a bubnuorexa [JOK
21 MPOAYKTA PEaKI1 https://m.edsoo.ru/00adec8a
28 OO61mas xapakTepucTUKa SIIEMEHTOB bubnnoreka [IOK
VA-rpynmsl. A30T, pacipocTpaHEHUE https://m.edsoo.ru/00adeea6
B IIpHUpoie, GU3NYECKUE U
XMMHYECKHUE CBOMCTBA
AmMHaK, ero pusnveckue u
29 XHUMUYECKUE CBONUCTBA, TIONYYEHUE U brbmiorexa [IOK
NpHMeHeH e https://m.edso0.ru/00adf004
ITpakTruyeckas pabora Ne 3 o Teme
30 «ITony4yeHre aMMUaKa, U3y4eHHE €ro brbmiorexa [IOK
CBOHCTB https://m.edso0.ru/00adf180
21 ABOTHasI KHCIIOTa, €€ PU3nIecKue u but6mmoreka [JOK

XHUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHHS B Ka4YeCTBE MUHEPAIbHBIX

32 ynoOpeHuii. XuMHU4ecKoe bu6nuorexa LHOK
3arps3HEHNE OKPYXKAIOIEH CpeIbl https://m.edsoo.ru/00adf518
COETMHEHUSIMH a30Ta
dochop. Oxeun dochopa (V) u

33 bochopHas KucnoTa, PU3NIECKHE U Bu6mmoreka [IOK
XMMUYECKHE CBOHCTBA, TTOMydeHHe https://m.edsoo.ru/00adf68a
Hcnonp3oBanue pocdaros B

2 KayecTBe MI/IHepaJIBHBIXVy,[[06peHI/Ifl. BuGuorexa [IOK
3arpsA3HeHHe NPUPOIHOH CPe/IbI https://m.edso0.ru/00adfc20
dhocharamu
Yraepon, pactipocTpaHEHHE B

35 npupoie, GU3NIECKUEe U XUMHIECKHE Bubmmoreka [IOK
cBOMCTRA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusndeckue u bubnnoreka [IOK

36 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKosornyeckre mpoodIeMsl,
cBsi3aHHBIE ¢ okcuoM yriepoaa (1V)

37 . bubnuorexa [JOK
YrobHas KHCNIOTa 1 ¢€ conn https://m.eds00.ru/00ae006¢
[IpakTuueckas padota Ne 4 mo Teme

28 "IlosrydeHne yrieKucioro rasa. Bu6mmorexa IIOK

KauecTtBeHHas peakuus Ha
KapOoHaTHOH"

https://m.edsoo.ru/00ae027e
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HepBOHa‘IaIIBHBIe IOHATHS 00

39 OpraHMYECKHUX BEUIECTBAX KaK O Bubmorexa TIOK

COEMHEHMAX YTIIEPOaa https://m.edsoo.ru/00ae054e
. bubnnoreka [IOK

40 Kpemunid u ero coenenms https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe Bu6morexa [[OK

41 o
«BaxxHeHIIME HEMETAIUIBI M HX https:/m.edso0.ru/00ae0bf2
COCMHEHUS
KonTponbnas padota Ne3 o teme

42 «Baxkneiime HeMeTaIIbl U KX But6mmoreka [IOK
COCIUHCHIS» https://m.edsoo.ru/00ae0e18
OO01as xapaKTepuCTUKa XUMHUIECKHX
JJIEMEHTOB — METAJIJIOB.

13 Meraunueckas CBsi3b U Bu6miorexa [OK
MeTalnaecKas kpucTalindeckas https:/m.edso0.ru/00ae103e
pemérka. PU3nYeCKue CBOMCTBA
METaJlIOB
XUMHUYECKHE CBOKWCTBA METAJUIOB.

44 DIIEKTPOXUMHUYCCKHUIA PsiJ bubmiorexa [IOK

HaIpsHKEHUH METaJUIOB

https://m.edsoo.ru/00ae1156
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OO6mwme crmocoOb! MOTyYeHUS
MmeraiutoB. CiuraBel. Berauciienus no

45 YPaBHEHUSAM XUMUYECKUX PEAKLINM, bubmmorexa LIOK
CCII OJIMH U3 PEATrCHTOB COICPIKUT https://m.edsoo.ru/00ae1156
MpUMecH
bu6mmoteka [IOK
46 lloHATHE O KOPPO3HH MCTAILIOR https://m.edsoo.ru/00ae1278
bubnuoreka [IOK
4t [lenoumpie MeTaIbI https://m.edsoo.ru/00ae14b2
Okcuapl ¥ THAPOKCUIBI HATPUS U bubmmoreka [IOK
48 KaJIust https://m.edsoo.ru/00ae14b2
[IlenoyHO3EMENBHBIE METAIITHI — bubmuoreka [JOK
49 KaJblUWA U MarHui https://m.edsoo.ru/00ae15e8
5 bu6mmoteka IIOK
50 BaxHelIIHe COCMHEHNA KallbLs https://m.edsoo.ru/00ae15e8
O06001IeHre U CHCTeMaTH3aIUS
51 3HAaHUM
JKEcTKOoCTh BOJIBI M CITOCOOBI €€ but6mmoreka [JOK
52 YCTPAaHEHUS https://m.edso00.ru/00ae1886
IIpakTruyeckas pabora Ne 6 o reme
53 "JKECTKOCTB BOJIBI M METOIBI €€ bu6mmorexa IIOK
ycrpaneHus” https://m.edsoo.ru/00aelae8
5 bu6nunoreka [IOK
o4 AnmoMuHUN

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



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

AmMdoTepHbIe CBOIICTBA OKCHIA U

bub6mmoteka [IOK

55 THAPOKCHIA https://m.edso0.ru/00ae1c64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
&7 OKcuibl, TUIPOKCUIBI U COJIU XKeJe3a bubmmoreka [IOK
(1) u sxenesa (1) https://m.eds00.ru/00ae35e6
O06o01IeH e U cUCTeMaTH3AIUS
58 3HaAHUU
[IpakTuueckas pabora Ne 7. Pemenue
- IKCIIEPUMEHTAIILHBIX 33724 110 TeMe Bu6moreka [JOK
«BaKHEHIINE METAIUTBI M HX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKHUX PEaKIi, eCITH OJTUH U3
peareHTOoB J1aH B U30BITKE HITU Bu6morexa [OK
60 COZIEPHKUT NPUMECH. Bhrancienus https://m.eds00.ru/00ae1750
MaccOBOM JOJIH BBIX0Ja TPOAYKTa
peaxium
O000111eHIE ¥ CUCTEMATHU3AIIHS
61 3HaAHUU
KonrtponbHas padora Ne4 o teme
62 «BakHeume MeTajlibl U UX
COCTTUHEHHUSI
63 BemecTBa u maTepuaisl B bubmuoteka [IOK

HOBCG,I[HGBHOﬁ KHU3HH YCJIIOBEKa

https://m.edsoo.ru/00ae3f50
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XUMUYECKOE 3arpsi3HEHUE bubmuoreka [IOK

64 OKpY>Karolleu cpeibl 1 https://m.edsoo.ru/00ae4270
Ponb XUMUHU B peneHuu bubnuoreka [JOK

65 HKOJIOTHYECKUX MPOOIIeM 1 https://m.edsoo.ru/00ae4270
PesepBubIil ypok. O6001IeHNE 1 bubnuoreka [JOK

66 CUCTEMaTU3alusl 3HAHUU 1 https://m.edsoo.ru/00ae0d0a

67 PesepBHblit ypok. O60011eHUE U 1 bu6nmorexka [IOK
cUCTEMAaTH3alMs 3HAHUN https://m.edsoo.ru/00adb33c
PesepeHbiit ypok. O600meHue u bu6mmoteka [LIOK

68 cUcTeMaTu3auus 3HaHUI 1 https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOBIIO 68

I[TPOI'PAMME
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