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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHHM Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs COCTABJIEHA Ha
OCHOBE TpPEOOBAHMI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTENbHOW MPOrpaMMBbI
OCHOBHOTO 0011ero oopazoBanus, npeacrabieHHbix B GI'OC OO0, a Takxke Ha OCHOBE
denepanbHOil pabouell MporpaMMbl BOCIIMTAHMS U C YYETOM KOHUEIMUUU MPEroJaBaHUs
yueOHOro mnpeamera «XuMus» B 0Opa3oBaTelbHBIX oOpraHuzauusax Poccuiickoi
denepaunu.

[Iporpamma mo xumuu Aa€T MpeJCTABICHUE O LEsAX, O0mIeil cTpateru oOydeHus,
BOCIHUTAHUS U Pa3BUTHs 00yUYaIOIIUXCS CPEICTBAMHM Yy4€OHOTO MpeMeTa, YCTaHaBIUBAET
o0s3aTeNIbHOE TPEIMETHOE COJEpKaHHUe, MPEAYyCMaTpUBAET pACIpPEICICHUE €ro 1o
KJIACCaM U CTPYKTYPHUPOBAHUE MO pa3/ieslaM U TEMaM MPOrpaMMbl IO XUMHH, OIIPEAEISIET
KOJIMYECTBEHHBIE W KAUYECTBEHHBIE XapaKTEPUCTUKH COAECPKAHUSA, PEKOMEHIYEMYIO
MOCJIEIOBATEIILHOCTh U3YUCHUSI XUMUH C YYETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX
CBs3€l, JIOTUKM Yy4eOHOTO TMpoIecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydYaroumxcs,
onpejeNnsieT BO3MOXKHOCTH TpeIMeTa Mjis peaju3alud TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOTI'O OOIIETO
oOpa3oBaHus, a Takke TpeOOBaHUU K pe3yinbTaTaM OOyUeHHsS XUMHUHU Ha ypOBHE Iiejei
U3y4YeHHs] TpeIMeTa M OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIbHON JIESITEbHOCTH
00y4aromierocsi o OCBOECHUIO Y4eOHOTO CO/IepKAHUSI.

3HaHME€ XUMHUU CIYXUT OCHOBOM Uil  (POPMUPOBAHUS  MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTEePHAIbHOM EIUHCTBE MHpPa, BAXKHYIO POJIb
urparT GopMupyeMble XUMUEH MPEACTABICHUS O B3aWMOIPEBPAIECHUAX IHEPTUU U 00
HBOJIIOIIMU BEUIECTB B MPHUPOJE, O MYTSIX PEHIeHUs TI00ambHBIX MPOOJIEM yCTOHYUBOTO
pa3BUTHS 4YEIIOBEYECTBA — CBHIPbEBOM, JIHEPreTUUYECKOW, NHUILNEBOM M HKOJOTHYECKOU
0e301acHOCTH, MPOOJIeM 3 paBOOXPaHEHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET peajn3alid BO3MOKHOCTEH i caMOpa3BUTUA U (POPMUPOBAHHMS
KyJbTYpBI TUYHOCTH, €€ 0011el U QyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJA B (OPMHUPOBAHWE MBIIUJICHUS ¥ TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcs, HAaBBIKOB 170.4 CaMOCTOSITEIbHOU y4eOHOM JIESITEbHOCTH,
HKCIIEPUMEHTATBHBIX U UCCIE0BATEIbCKUX YMEHUHN, HEOOXOAMMBIX KaK B IMMOBCETHEBHOMN
KU3HU, TaK U B MPO(HECCUOHAIBHOU IEeSITEbHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaAbIBAET OCHOBBI LIEIOCTHOTO
B3IJIA/Ia HA E€IMHCTBO HPHUPOJbI M YEIOBEKAa, SABISIETCS OTBETCTBEHHBIM JTAllOM B
(GbopMUPOBaHUY €CTECTBEHHO--HAYYHOU TPaMOTHOCTH 00yYaromnXxcs;

CHOCOOCTBYET (POPMHPOBAHUIO LIEHHOCTHOIO OTHOLIEHUS! K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K OPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIAJ B JKOJOTHMYECKOE OOpa3zoBaHUE
00yYarOIIUXCA.



JlaHHble HampaBlieHHsT B OOYYEHUM XUMUHM OOECHEUYMBAIOTCS  CHEeNU(PUKOM
coJiep>KaHusl y4eOHOro MpeaMeTa, KOTOPBIN SIBIISIETCS MENarorMueckyd aaanTUPOBAHHBIM
OoTpakeHHUeM 0a30BOM HAYKH XMMUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO o0OmIero oOpa3oBaHUsi OpPUEHTHPOBAH Ha
OCBOCHHE OOYy4YaroOlIUMHUCS CHUCTEMbl TMEPBOHAYAIBHBIX TOHSITUH XUMHUU, OCHOB
HEOPraHUYECKOM XHMHUU M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX IMOHSATUA OpPraHUYeCKOU
XUMUHU.

Crpyktypa coiepkaHUsi MpPOrpaMMbl TIO XUMHH C(HOpPMHUpPOBAHA Ha OCHOBE
CHUCTEMHOI0 oAX0/1a K €€ n3ydyeHuro. CoJiep:kaHue CKIaabIBACTCS U3 CUCTEMbI HOHITUN O
XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHIN 0 XuMHUUecKkoil peakiuu. O6e 3Tu
CHUCTEMBbI CTPYKTYPHO OPraHM30BaHbI M0 MPUHIHUITY TOCIEA0BATEIBHOTO PA3BUTUS 3HAHUN
Ha OCHOBE TEOPETUUYECKUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoguueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HUS O CTPOCHUU aTOMa U XUMUYECKOH CBSI3H;

— IIpeACTaBICHUN 00 DJICKTPOIUTUUECKON JUCCOIUAIIMN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUSI pAaCCMATPUBAIOTCA HA OCHOBE SMIIMPUUYECKHU MOJYUYEHHBIX U
OCMBICJICHHBIX (PAKTOB, Pa3BUBAIOTCS IOCIEAOBATEILHO OT OJHOTO YPOBHS K JIPYromy,
BBITIOJIHSIST  (YHKIIUKM OOBSICHEHWS W TNPOTHOUPOBAHUS CBOWCTB, CTPOCHUS W
BO3MOKHOCTEW MPaKTUYECKOTO MPUMEHEHHUS U MOJYYEHUS U3Yy4YaeMbIX BEIIECTB.

OcBoeHue TporpaMMbl IO XMMHUU CHIOCOOCTBYET (hOPMHUPOBAHUIO MPEICTABICHUS O
XUMUYECKOW COCTABIISIFOIIECH HAYYHOM KapTHUHBI MUpa B JIOTMKE €€ CUCTEMHOM MPHUPOJIBI,
LHEHHOCTHOTO OTHOILIECHUS K HAYyYHOMY 3HAHHMIO M METOJAaM MO3HaHHUs B Hayke. M3yueHue
XUMHH MPOUCXOAUT C MPUBJICUCHUEM 3HAHUMN U3 paHee W3YyYEHHBIX YU4eOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaaccey.

[Ipy W3yyeHUHM XUMHH TMPOUCXOAUT (HOPMUPOBAHHME 3HAHMI OCHOB XUMHUYECKOUN
HAayKd Kak o00JIACTU COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUYECKOW J1eITebHOCTH
YeJIoBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MUPOBOU KyJIbTYphI. 3a/1aya yueOHOTo mpeaMera
cocTOoUT B (OPMHUPOBAHWU CHUCTEMbl XHMHUYECKUX 3HAHUW — BaKHEHIMX (HaKTOB,
MOHATUW, 3aKOHOB M  TCOPETHYECKUX  IMOJOKEHUH, JIOCTYNHBIX  000OIICHHIA
MHPOBO33PEHYECKOTO XapaKTepa, si3bIKka HAayKWd, B MPUOOIICHHH K HAyYHBIM METOJaM
MO3HAHUS MPY U3YYCHUH BEIIECTB U XUMHUUYECKHUX peaKiuii, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATEIFHBIX YMEHMM W HMX NPUMEHEHUU B Y4eOHO-TIO3HABATENBbHONM U y4eOHO-
MCCJIeIOBATEILCKON JICSITENIbBHOCTH, OCBOGHHUM TIPaBWJI 0OE€30MacHOTO OOpaimieHust ¢
BEILECTBAMU B [TIOBCETHEBHOM KU3HMU.

[Ipy w3yueHWn XWMHHM Ha YPOBHE OCHOBHOTO 00ImIEero o00pa3oBaHMs BaKHOE
3HaYeHUE MTPUOOPETN TaKHUe 1IENH, KaK:

— ¢opMupoBaHWE  WHTEIUICKTYaJbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPHUHSATHUIO  PEIICHH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBHSIM JKU3HU;

— HANpaBJICHHOCTh OOYYEHHUsI HA CHUCTEMATUYECKOE MPHOOIIEHHE OOYyYarolmuXxcs K
CaMOCTOSITEJIbHOW TO3HABATEJIILHOM JIESATENIBHOCTH, HAYyYHBIM METOJAM TMO3HAHUA,
GbOpMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CLIOCOOHOCTEN K XMMUU;



— obOecrnieyeHue ycloBUM, CIOCOOCTBYIOMIMX MPUOOPETECHUIO O0YyUAIOIUMUCS OTbITA
pa3HOOOpa3HOM JEATENbHOCTH, TO3HAHUST W CaMOIIO3HAHMS, KIIOUEBBIX HABBIKOB
(KITIOUEBBIX KOMIIETEHIIUH ), UMEIOIMX YHUBEPCAIbHOE 3HAUCHUE IS Pa3IMYHbIX BHUJIOB
NeATEeNbHOCTH;

— (hopmupoBanue oOuel PyHKIMOHATBHOW U €CTeCTBEHHO-HAYYHOU TPAMOTHOCTH, B
TOM YHUCJI€ YMEHUU OOBSCHSATH U OIEHUBATH SBJICHUS OKPYXAIOIIETO MHUPA, UCHOIB3YS
3HAHUSL W ONBIT, MOJYYCHHBIC MPU HU3YYCHUU XUMHUHU, NPUMEHATh UX MNpPU PEUICHUU
po0JieM B TOBCEHEBHOU KU3HU U TPYJIOBOU JIESITEIBHOCTH;

— ¢opmupoBaHue y OOYYaIOIIMXCS T'YMAaHUCTHYECKMX OTHOIICHHM, MOHUMaHUs
IIEHHOCTH XMMHUYECKUX 3HAaHUN [ BBIPAOOTKM SKOJOTHYECKU II€JeCO00pa3Horo
MOBEJICHUSI B OBITY W TPYAOBOM NEATEILHOCTH B IEISAX COXPAHEHHUSI CBOETO 370POBbS U
OKPYKAIOIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAalMU K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTpPOJIIO U
CaMOBOCIIMTaHHIO Ha OCHOBE YCBOCHHMsSI OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TTPO(UJIS U HAMPABICHHOCTH JaJIbHEUIIIETO 00yUeHHs.

OO6miee yucaO0 4acoB, OTBEAEHHBIX JJISI M3YYEHUs XMUMHUU Ha YPOBHE OCHOBHOTO
obmrero obpas3oBanus, coctarisieT 136 yacos: B 8 kitacce — 68 yacoB (2 yaca B HEJENIO), B
9 knacce — 68 yacoB (2 yaca B HEJICIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B KU3HU YellOBEKA. XMMHUSA B CHUCTEME HaAYK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U CIIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUM.

KonnuecTBo BemiectBa. Moisib. MonsipHast Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IUWHMI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BeHIeCTB. XUMHUYeckue ypaBHeHus. Knaccuduxarms
XUMHYECKUX PEaKLHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpamieHus: ¢ J1abopaTOPHbIM 000PYIOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB O00pa3lOB HEOPTaHWYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUATIEHWE U KOHJIEHCAllMS BOJbI) U XUMUYECKHX (TOpEHHE CBEYH, MPOKATUBAHUE
METHON MPOBOJIOKH, B3aUMOJIEHCTBUE MeJIa C KUCIIOTOM) SIBIICHUHN, HAOII0IeHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHHE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMoOIeiCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IelieHus CMECEi: ¢ MOMOINbI0 MarHuTa, (UIHTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJENIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kuciopon — 3j€eMEHT U MpOCTOe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KucJaopoAa B JabopaTOpud W MPOMBINUIEHHOCTH. Kpyrosoport
KHciopozaa B mpupoe. O30H — autoTponHas MOAU(PUKALMS KUCIOPOIa.

TeroBoil 3PQEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKkUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCHJICHHE TapHUKOBOTro 3¢ (dekra, pa3pylieHue 030HOBOTO CIIOs.

Bopopon — »nemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojie, (Gu3MUecKue W XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Monsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHECHUSIM.

dusnueckue CcBoMCTBa BOAbL. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHblE M HEHACHIIIEHHBIE PAcTBOPHL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MpUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJIHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcupasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. Homenknatypa okcunoB. @Puznyeckue U XUMHUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpameHns ropeHust (mokapa), O3HAKOMJIEHHE C oOpasllaMH OKCHIIOB U
OMHMCAHWE WX CBOWCTB, IOJY4YeHHE, COOMpPAHHWE, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopoja (ropeHue), B3aumojaeircTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW pAaCTBOPEHHsSI BELIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaibliieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUMKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEUTpaau3aluy, IOJYYEHHE HEepPacTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPA COJIM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuyecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIaCCU(UKAIUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3ytoT aM(POTepHBIC OKCHIbI
Y TUIPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepnonnueckoit cuctembl xuMmuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB IEpHOJia U
TPYIIIBI AJIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DinekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TNepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTa 110 ero nosoxeHutro B [lepuoanueckoit cucreme [I. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJIIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB [JI1 Pa3BUTHs HAaykh W npaktuku. [[. V. MeHneneeB — y4€HbId U
IpaKJIaHHH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporuiecchl okucaeHus U BoccTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe OO0pa3IOB BEIIECTB METAUIOB U HEMETaNIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceasu



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pPe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI' O IUKJIA.

OO6uue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIH (aKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH],
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHMs, KOCMOC, IJIAHETHI, 3BE€3/1bI, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMbI€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTM B HM3MEHEHHUM CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTy
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 00paTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TETePOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKknuu. CocraBneHue ypaBHEHUU



OKHCJIUTENIbHO--BOCCTAHOBUTENBHBIX ~ pPEAKIMA € HKCMOOJb30BAaHUEM  METO]IA
ANIEKTPOHHOTO OajaHca.

Teopust JNEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccorumanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBus MpOTEKaHUSI peaKiuii MIOHHOTO OOMEHa,
IOJIHBIE M COKpAll€HHbIE HOHHBIE YypaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA MW CcOJell B CBeTe MpPEJACTaBICHUN 00 BIEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenHm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE HJICKTPOMPOBOTHOCTU
pacTBOpPOB BEILECTB, IMpOLECCa AHCCOLMAIMU KHUCJIOT, INEJIOYER U COJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  peaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHWE BOJABI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa HWOHBL, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaJibl U MX COeITMHEHHUS

OO6mast xapakTtepuctuka ranoreHoB. (OCOOEHHOCTH CTPOCHHUSI ATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsiHas KMCIIOTa, XMMHUYECKHE CBOWMCTBa, MOJy4YeHHE, NMpUMEeHeHue. [leicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHU3M YeJIOBeKa. BakHehmue XJIOpUAbl U KX
HaXO0XJCHHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHne W (PU3NYECKHe CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIMHbIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHUe CBOMcTBa cepbl. CepoBOOpPOA, CTpoeHUE, (Ppu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (QuU3HUecKMe © XHMHYECKHE CBOWCTBAa (00mme Kak
MPEACTaBUTENsI Kjlacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKIilnw,
JeXalme B OCHOBE IPOMBIIIJIEHHOIO CIOCO0a TMOJYYEHUS CEPHOM KHUCIOTBHI.
[Ipumenenune cepHoil KUCAOTHI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUM B TPUpPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEW Cpeabl COEIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacHpOCTpPaHEHHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, pU3NYecKre U XUMUUYECKHE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kiacca KHUCIOT W craeruduyueckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HEHNE OKPYKaIOIIEe Cpeibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
aloTponHeie Moaudukauuu Gochopa, GUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnons3zoBanue hocharoB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoge. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
b dext. YronpHas KUcIoTa U €€ COM, UX (PU3NYeCKne U XMMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIECTBAX KAK O COCTUHEHUAX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULIEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTne 0 OMONOTUYECKU BaKHBIX BEIIECTBAX: KUpaX, OelKax, yriieBojax — U ux
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHH M.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npumeHenue. CoenuHeHHs] KpeMHHS B mpupone. OOmme mnpeacTaBieHus 00
okcuge kpemuus (IV) m kpemuueBoit kuciore. CUUKAThl, UX HCIOJb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 6€30MacCHOr0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPHUAJTIOB B MOBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHUE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpakaroumue (PU3MYECKHE U XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcOeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHUE
BUJIeOMaTeprasoB), HaOIOIeHHE Tpoliecca OOyTJIMBAaHUS caxapa Moja JACHCTBHEM
KOHIICHTPUPOBAHHOM  CEpPHON  KHUCJIOTHI, M3Yy4YCHHE XUMUUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa W HUX COEAUHEHUN (BO3MOXKHO HCIIOJIH30BAHHUE
BUJIEOMATEepUasoB), oOpa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHUS U (pocdaT-uOH U U3yYEHUE MPU3HAKOB
WX MPOTEKAHUSI, B3aUMO/JICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTasa, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYE€HHE TNPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKAa XUMHYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
nx mnonoxenus B Ilepuognueckoit cucreme xumuuyeckux sjemeHtoB [l .
MenneneeBa u cTpoeHus: atToMoB. CTpoeHre MeTauioB. Meramindeckas CBs3b U
METAJUIMYECKasi ~ KpUCTAUIMYECKass  pem€rka.  OJNEKTPOXUMHUYECKUA  Psif
HaIpspDKeHUH MeTauioB. Ou3nyecknue 1 XMMHUYECKUE CBOKMCTBa MeTauioB. OOmme
crocoObl ToyyeHuss MeTauioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmiaBbl (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[lleounble MeTasuibl: MoJIokeHUE B [lepruoamyecko cucTeMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXICHHUE B IMPUPOJIE.
du3nyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUBI U



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHCHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B npupoae. PU3nUeCcKue U XUMUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHMUSI.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanyueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aroMa, HaxOXJeHHUE B Ipupoae. Pusnueckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOMCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U coyn kenesa (1) u sxenesa
(IIT), ux cocra, CBOMCTBA U MOJyUYCHHE.

Xumuueckuit IKCnepumenHm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJgpllusi W HaTpusd C BOAOW (BO3MOXHO WHCIIONB30BAHUWE BHJIEOMATEPHUATIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KaJblUs, AJFIOMUHUS, LIMHKA, JKeJie3a
(IT) u xene3a (I1I), meau (II), HabmroneHNE U ONMKMCaHUE MPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHW HMOHAMM HaTpus, Kauusg ¢ Kajublus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEpPHUAJIOB), HcCleoBaHNe aM(OTEPHBIX CBONCTB THAPOKCHUIA ATIOMUHMUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7ay 110 Teme «BaxHueimue
METAJUIBl U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB MU XMMHUYECKUX peakiuil B ObITy. [lepBas momornis npu
XUMHYECKHX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4YeCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTEepUANOB (CTEKIJIO, CIUIABBI METAJJIOB, TIOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunie ceasu



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BaHUE KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBJSIONIUXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJIEb, SBICHUE, TAPHUKOBBIN
3 PeKT, TeXHOIOT U, MAaTePUAIIBI.

dusnka: wMartepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOMBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DJCKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOYTPOBOJHUKH, ITUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TENo, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, a3, PaCTBOP, pACTBOPUMOCTb, KPUCTAIITMIECKAsT
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COIHIIE.

buonorus: dortocuHTe3, nbIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHUSI, MUKPOA3JIEMEHTBI, MAKPOAJICMCHTHI, TUTATCIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3ybTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIbHON NESATENIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIeccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIUATU3AIMH 00yYaOLIXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSI CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
paclIMpeHue OMbITa JIESITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJeJuI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOI'0 OOUIECTBA, CIIOCOOHOCTH BIAJIETh JAOCTOBEpPHOW MHpOpMaIHeil o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESITENHHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM MAESITENbHOCTH MpH
BBITIOJTHEHUU YYEOHBIX, I103HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOUM JeATENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKkiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKA W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI MIPUPOJIbI, B3aUMOCBA3AX YEIOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIE HA TMOJIYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOIUMBIE NJisi OOBSICHEHHS HaO0aeMbIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C Yy4eOHBIMHU TEKCTaMHU, CIPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO M MO3HAHHIO, JIF0OOO3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0OOpa30BaHMIO, NPOEKTHOM M HMCCIIEI0BATEIbCKOMN
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPAaBICHHOCTH W YPOBHS OOYydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBI 00pa3 KW3HHU, OCO3HAHWE IOCIEIACTBHA U
HETMPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOIICHHSI aTKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOJUMOCTU COOJIIOZICHUs TMpaBWi O0€30MacHOCTH MpU  OOpalIeHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEpEC K MPAKTUISCKOMY M3YUCHHIO TTpodeccuii u Tpyaa pa3IndHoOro poja,
yBOXCHHE K TPYAy W PE3ysIibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHANBUAYATLHON TPACKTOPHH MPOIOJDKCHHSI 00pa30BaHU ¢ yUETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€J1eCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUH, IS
pELIeHUs 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM W IMyTeH UX PEIIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MerampeaMeTHBIX pPE3yNbTATOB BBIACISIOT 3HAYMMBIC IS
dbopMupoBaHUST MHUPOBO33pEHHUs OOIICHAy4YHBIE TIOHATHUA (3aKOH, TEOpHs,
MIPUHIINT, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
HCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpPEIMETax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITHUX MPEAMETOB (POPMHPOBATH MPEICTABICHUE O ICJIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHbBIEC, DPETYJIATUBHBIE), KOTOpbIE 0OECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4€OHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: PaCKPBIBaTh CMBICI XUMHUYECKUX MOHITHUN (BBIACTSATH UX XapaKTEepHbIE
NPU3HAKK, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TOHSTHUSMH), HCIOJIb30BaTh
MOHATHUS JIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJICTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PaCCYKJeHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
nmpeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIC B XUMHUHU MOJACIbHBIC TPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU PEHIeHUH Y4eOHO-TT03HABATENbHbBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyeCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIIOTE3bI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpuOOpETeHNe ONbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TMPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHWE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYyYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOHUCKE U OTOOpE
uH(pOpMaIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIb30BAHMS PA3IMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH opMaMu rpauKu U UX KOMOMHALUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOM W
UCCJIEeI0BATENbCKON AEATENbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOT0 XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEW MPUPOIHOU
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CylIecTBY  oOCykaaemMol  TeMbl, (QOPMYJIHpPOBaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJY4YEHHbIE  pe3yibTaTbl  MO3HABaTEIbHOU
JESTENbHOCTH B YCTHBIX U MHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMUYECKOTO JKCIEpUMEHTa (1abopaToOpHOro OIbITA,
1ab0paTOpPHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHUE CAMOCTOSITENIbHO OMNPEAENATh LEIU JEATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEUCTBUUA MPHU BBINOJHEHUN 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IIOJIy4YEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUU 33IaHUN.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeaMETHBIX pE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsI, YCTAaHOBJIEHHOTO JaHHOM (enepanbHON paboueil mnporpammon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAay4YHbI€ 3HAHUSA, YMEHHUS H CIOCOOBI



NeUCcTBUM, creuudpuyueckue s NOpeAMETHON o0macTu «XUMHS», BHJbI
NEATENBHOCTA IO  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEPIPETAlUU,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy o0yuenus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y OOYUAIOIIMXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpOIHASE M HEOJTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUSA, PEaKIUU PA3JIOKECHUSA, PEAKUUH 3aMEIICHUs, pPEaKIuu
oOMeHa, HK30- U SHJOTEPMUYECKHUE PEaKLIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIONW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHas KOBAJICHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTUOH, aHUOH, PACTBOP, MACCOBas JOJsl BEIIESCTBA
(poIeHTHAsI KOHIICHTPAIIMs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITHUS NIPU ONUMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUN;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
IPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHNUYECKUX COCTMHEHUSAX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMMAaHWE TNEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHSI MAacChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaApO;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto Qopmy Illepuogmyeckoit
CUCTEMBl XUMHYECKUX DJJIEMEHTOB: pAa3JIM4arTh IIOHATUS «TJIABHAA
noarpynna (A-rpymnma)» u «mnodounas noarpymnmna (b-rpymnmna)», Maneie u
OombIIMEe TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeereHre uxX no 3JeKTPOHHBIM CII0IM);

KJIaCCU(UIIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEAKUUU (MO YHUCIY M COCTaBY Y4YaCTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKIAsl OMMCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKHMX IIPEBPALCHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYKO Macchl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOMN pPEaKLnH;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 000OIIeHHE, CHCTeMAaTHU3aluio, KiacCUu(UKaIHIo,
BBISIBJICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl MU3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUSI — HAONIOIEHHE, M3MEpPEHUE, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NpaBUJiaM  IIOJb30BaHUS  XUMHUYECKOM  MOCYIoOH U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TMOJYYCHHIO U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIENOYEH U KUCIOT C OMOIIIbIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOyuenus B 9 Kjacce mpeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIlIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasl PeaKIlysi, XUMUYECKasi CBS3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENb,  OKHCIEHHE W  BOCCTAHOBIICHHE,
amioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJUIMYeCcKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METalIOB,
CIJIaBbl, CKOPOCTb XHMHUYECKON pEaKUHH, MPEACIbHO IOIMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHSITHU U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUN;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METa/NIMYeCcKas) B HEOPraHHMYEeCKUX
COCMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTEepU30BaTh
Tabinunyto ¢opmy [leproanyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHATUS «rJaBHasg mnoarpymnna (A-rpynmna)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OoOJibIIME TEPHOJBI, COOTHOCUTH
0003HaueHusi, KOTOpPhIE HMEIOTCS B TMEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsa  sjapa, oOIIee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MaliblX MEPUOJ0B U IIaBHBIX MOJATPYII € YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHENMU(PUUECKUEe XUMUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPABHEHHSI DBJEKTPOJUTHYECKOW JTHCCOLUMALIMU  KHUCJIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO ¥ MOJSIPHYIO MacChl
BEIIECTB, MAacCCOBYIO [OJI0 XHMHYECKOTO »JJIeMEHTa 1o (dopMyle
COEIUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XMMHUYECKON peaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKUUSMH TIO BBHITIOJHEHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO MW COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHUI-, OPOMH/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIMi MBICIUTEIBLHON ACSTENIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, OO0OO0OIlEeHHe, CHUCTEMATU3allUI0, BbISBICHUE
IPUYUHHO-CIICJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Paznea 1. IlepBoHayasibHble XUMHYECKHE MOHSATUSA
XuMusg — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837c
Hroro mo pazaeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo0.ru/7f41837¢
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo0.ru/7f41837¢
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCAUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnen 3. Ilepuoanyeckuii 3akoH u llepuoagnveckasi cucrema xumnuyeckux 31eMeHToB /I, . MengeseeBa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemMeHToB /. U. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aToma
X .
) Jaren https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KonuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Kontpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsI padoTsbI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kimacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoreka [IOK
' peaxuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' sneMeHToB VIIA-rpynmbl. ['amorensl https://m.edsoo.ru/7f41a636
OO01as XxapaKTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyFsL. 6P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 bubmmorexa [TOK
' DYIHEL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHIX
24 snemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pazgen 3. Meraiibl 1 UX COeTUHEHU S

. bubmmoreka [JOK
3.1 Obmme cBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»kaiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorexa [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
P P https://m.edsoo0.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [lonsiTHe 0 MeTOaxX MO3HAHUS B XUMUU 1 Bubamorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOparieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTIOBaHUEM
4 Yuctele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [IOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBAPEHHOM COJIH)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubnuoreka [JOK
(CUMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cloXXHBIE BEllleCTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz HIHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XHMHYECKUX JICMCHTOB
1 OTtHocCHuTENBHAs aTOMHAsI Macca. bubnuoreka [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOTO bu6mmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. bubmmoreka [{OK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 Pu3nuecKue 1 XMMHYECKHE SIBJICHUSI. bubmuorexa [JOK
XuMuUecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koJimyecTBa, Macchl
17 BEIIIECTBA 10 YPABHEHHUSIM XUMHUYECKUX Bubmmorexa [JOK
B . M https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMHIECKUX peakui
18 (coenuHEHMS, PA3IOKEHUS bubmorexa HOK
8 > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AHCT. Hvl https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIls 3HAaHUH
20 KonTtponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e
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npoctoe BeuecTBo. O30H

dusznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCI0POJA (pEaKIIIH OKHCICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 okcugax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorera [JOK
patTop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TemoBoii 3¢ ekt xumMuueckon
24 peaxkuuu, IoHATHE O bubnuorexa [JOK
TEPMOXMMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYSCKUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
25 3ar HSHGI-EI/qu];OS . a, CIIOCOOBI c)ero Bubamorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Tpaktruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa Bubmmorexa [JOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe bubnmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bu6nuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmunoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brurunciienus 00béMa, KOJIMYeCTBa
33 BEIIECTBA ra3a I10 €ro U3BECTHOM bubmorexa [TOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIIH 00BEMY
Brrancienus 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 ®Ou3nvecKrue U XMMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJEI https://m.edsoo.ru/ff0d587a
CoctaB ocHoBaHui. [loHsarue 00 bubnuorexa [IOK
36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPLL. MaccoBas bubmorexa HOK
Hl P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [JOK
omnpeaeEHHON MacCOBOU 0Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KilaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyueHnue 1 XuMUYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmiorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUIOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosmydyenune u XMMHUYECKUE CBOMCTBA

bubmunoreka [JOK

43
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéI)II) ITOJT )eHI/H[ XI/IMI/I‘IZEKI/IG bubmiorexa HOK
y YHACHI, https://m.eds00.ru/00ad9474
CBOICTBA
[Ipaktuueckas padota Ne 6. Pemenue
SKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
48 I'eneTnueckas cBsI3b MEXY KJaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001Ienre U cucTeMaTH3alis 3HAHUI
- t https://m.edsoo.ru/00ad9ch2
KonTtponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa LHOK
. P https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[TepBbie MOMBITKU KIIACCH(PUKAIIUU
bubnuoreka [JOK
51 XUMHYECKUX deMeHTOB. IToHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubnuoreka [JOK
52 [lepuoanueckas cucteMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

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

bubmunoreka [JOK

>4 snep. M3oTonel https://m.edsoo.ru/00ada342
CTpoeHHe EKTPOHHBIX 000JI0UYCK
55 aToMOB 3JieMeHTOB [leproanueckoit bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa ajis
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBaneHntHas nosisipHas XuMu4deckas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenmoasgpHasi XMMUYECKast bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 CTeIIeHE OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIIUTENHbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIIUTENN U BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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«CtpoeHne atoMa. XUMHUECKasi CBA3bY

https://m.edso0.ru/00adb486

66 PesepBHeIii ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
CHCTEMAaTH3alHs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabusbie | IlpakTnueckue op
n/n Bcero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 bubnmorexa [JOK

N https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMrueckoil CBSI3U U THIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHUE U yriyOneHne 3HaHUH 1 1
OCHOBHBIX pa3ZIeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMUYECKUX 1 bubnuoreka [IOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKON

7 eakuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peaKiin. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHaTHE O XMUMUYECKOM PABHOBECHUHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XHUMHUYCCKOTO paBHOBCCHUS

OKHCIINTEIEHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
) https://m.edsoo0.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOUCTBA KUCIOT U
12 OCHOBAaHHUH B CBETE IIPEICTABICHUN bubnmorexa LHOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 peacTaBiIeHuit 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 TTousarue o ruapoanse coaen bubmmorexa [TOK
P https://m.edsoo.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne skciepuMeHTAIILHBIX Bubmiorexa HOK
p https://m.edsoo.ru/00addbfa
3a7a4uy
KonTponpHas padota Ne2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmiorexa IOK
p A HHATHA: https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKllii B pacTBOpax»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/III-\]/[-II/ILIGCI?I/IG CBzﬁCTBa Ha IIpUMeEpE Bubmiorexa OK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
20 «[Tomy4eHne COJITHON KUCIIOTHI, bubmorexa HOK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brruucnenus mo ypaBHeHUSIM
21 XUMUYECKUX PEAKIUM, €CITN OJIUH U3 brbmmorexa [OK
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHeHU I bu6mmoreka [IOK
B IIpUpoJie. XUMUYECKHE CBOKMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3UYeCKre 1 XUMUYECKHE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PeaKIIuH, JIeKaIIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MIOJIyYE€HHS CEPHOU KUCIIOTBHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brranciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynimsl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XUMHUYECKHE CBOWCTBA

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

AmMHaK, ero Gpu3NIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
» O https://m.eds00.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3ydeHUe ero bubmorexa HOK
i 1Y https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ hpusndeckue u bubnuoreka [IOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHuE HUTPATOB U COJIEH
aMMOHUS B KQUECTBE MUHEPATBHBIX

32 oOpenuil. Xumuueckoe Bubamorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIIEH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®docdop. Oxeua pochopa (V) u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(l)I/II)SI/I(‘IestI/Ie u bubmmorexa [TOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HeHue NPUPOJHON CpeIb https://m.edsoo.ru/00adfc20
dbocharamu
VYraepo, paclipocTpaHEHHUE B

35 npu I(jz[e gmnlflecxrl)/le U XUMHUYECKUE bubmmorexa [IOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckre mpoOIeMsl,
CBsI3aHHbIE C OKcUJoM yriepoaa (IV)

37 VYroJsibHAsI KUCOTA U €€ COJn brbamorexa [OK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[IepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmorexa [TOK
P https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coeguHeHus bubmmorexa [OK
P https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTtponbHas padota Ne3 o teme

. bu6mmoreka [JOK
42 «Baxueimme HeMeTaubl U UX
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
AJIEMEHTOB — METaJIOB.

43 Metannuueckas CBSI3b U bubnuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ael103e
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edso0.ru/00ae1156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPAaBHEHUSM XUMHUUYECKHUX PEAKIUH, brmmorexa [OK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
bubmmoreka [{OK
46 Hontsrite 0 Koppositit MeTanon https://m.edsoo.ru/00ae1278
bu6mmorekxa [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 Oxkcuzpl ¥ TUAPOKCHIBI HATPUSA U bubmuorexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 Illenouno3eMeNbHBIC METATIIBI — bubnuorexa [JOK
KaJIBIIUN ¥ MarHui https://m.edsoo0.ru/00ae15e8
50 Baxueime coequHEHNS KaJIbIIUI bubmmorexa [IOK
https://m.edsoo.ru/00ael15e8
51 O00011eHNE U CUCTEMATU3 AL
3HaAHUH
52 JKEcTKoCTh BOABI M CIIOCOOBI €& bubmuoreka [JOK
yCTpaHEHUsI https://m.edso00.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo0.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edso0.ru/00ae1d86
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Oxcuppl, THAPOKCHIBL U COJIU JKETIE3a

bubmunoreka [JOK

> (IT) u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O0600m1IeHre U CUCTeMAaTH3aAIHS
3HAHUU
[Ipaktuyeckas padora Ne 7. Pemmenue
59 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«Baxnenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Boruncnenus no ypaBHeHUsIM
XMUMHYECKUX PEaKLUid, eCIi OJUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MaccoBOM JIOJIU BBIX0J1a IPOAYKTa
peaxkuuu
61 O060011eHre U crucTeMaTu3alus
3HAHUU
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
63 BemiectBa u matepuasl B bubnnorexa [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE bu6nuoreka [IOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHun bubnuoreka [IOK
9KOJIOTUYECKUX MTPOoOsIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o01IeHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CHUCTEMAaTHU3alus 3HaAaHUN

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

68

PesepBHeIii ypok. O600IIeHNE 1
CHCTEMAaTH3aINs 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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