INOACHUTEJIBHAA 3AIINCKA

[IporpamMMa 1o XuMuu Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs COCTaBJIeHAa Ha OCHOBE
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHON MpPOTrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIXx B ®I'OC 00O, a Ttakxke Ha ocHOBe (herepanbHOM
paboueii mporpaMMbl BOCTIMTAHHS M C YYETOM KOHIICTIIMHU TPENOIaBaHusl y4eOHOTO mpeaMera
«Xumus» B 00pa3oBaTeIbHBIX opraHu3anusax Poccuiickoit deaeparu.

[IporpaMMa 1o XUMHUM Na€T TPEICTABICHHWE O LEAX, OOIIe cTpareruu OoO0ydeHwus,
BOCIIUTAHUS W Pa3BUTHSA OOYYAIOMIMXCS CpPEACTBAMU YYE€OHOTrO TMpeAMETa, YCTaHABIMBACT
00s3aTeNbHOE MPEIMETHOE COJEp)KaHUE, MpelyCMaTpUBaeT paclpeesieHne ero mo Kjiaccam u
CTPYKTYpPUPOBAHUE M0 pa3jieJiaM U TeMaM MPOTrPaMMBbl 110 XUMHUHU, ONPEACIISIET KOTUUYECTBEHHBIE
Y KQYECTBEHHBIC XapaKTEPUCTUKH COICPKAHUS, PEKOMEHIYEMYIO MTOCIIEI0BATEIbHOCTh U3YUCHHS
XUMHUHU C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JIOTMKHA y4eOHOTO Mmporiecca,
BO3PACTHBIX 0COOEHHOCTEN 00YyYarOIMXCs, ONPEeIIeT BO3SMOKHOCTHU MPEAMETA JIJIsl pealin3aluu
TpeOoBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0OOpa30BaTENbHOW MpPOTpaMMbI Ha ypPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takke TPeOOBaHWH K pe3yibTaraM OOy4YeHHs] XUMHH Ha
YPOBHE IIeJIel M3yYeHUs MPEIMETa U OCHOBHBIX BHJIOB YUCOHO-TIO3HABATEIHHON JIEATEILHOCTH
00y4aroIerocs Mo OCBOCHUIO Y4eOHOTO COJepKaHUsI.

3HaHME XUMUH CIIY)KUT OCHOBOH st JOPMUPOBAHUSI MUPOBO33PEHUS 00YUAIOIIET0Cs, €T0
MPEICTABJICHUIN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMUEH
MIPEICTABJICHHS O B3aWMOIPEBPAIICHHIX YHEPTUN B 00 DBOJIIOIIUH BEIIECTB B MPHUPOJE, O MyTsIX
pelieHuss TriI00anbHBIX TPOOJEeM YCTOWYMBOTO pPa3BUTHUS UEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM U DKOJIOTHYECKOI 0€30MacHOCTH, MPoOIeM 3ApaBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET peain3aIlii BOSMOXKHOCTEH JIJII CaMOPa3BUTHS M (POPMHUPOBAHUS KYJIbTYPBI
JUYHOCTH, €€ o01Ieil u GyHKIIMOHATBFHONU IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHPOBAHKE MBIIUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB MX  CAaMOCTOSATENBHOM  y4eOHOM  JEATETbHOCTH, OKCIEPUMEHTAIbHBIX U
WCCJIEIOBATENIbCKUX YMEHUW, HEOOXOJMMBIX KaK B TIOBCETHEBHOW KH3HM, TaK U B
npodeccuoHaNbHOM NesTENIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI IE€JIOCTHOTO
B3TJIsA/Ia HA €IWHCTBO MPUPOJIBI M YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B (JOPMUPOBAHUHT
€CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YYarOIIUXCS;

crocoOcTByeT (HOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEGHUS K €CTECTBEHHO--HAyYHBIM
3HaHHUSM, K TIPUPOJE, K UEIOBEKYy, BHOCHUT CBOW BKJIAQJ B JKOJOrHYecKoe oOpa3oBaHUE
oOyyJaronuxcs.

JlanHble HampaBiieHHs B OOYYeHMHM XHMHUHU OOECTIEUUBAIOTCS crenu(UKON comepaHus
y4e0HOT0 MpeIMeTa, KOTOPBIH SABISIETCS MMeJarornuecky afanTUPOBAHHBIM OTpaKeHUEM 0a30BOit
HayKd XUMUU Ha OTpeIeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs OPUEHTHUPOBAH Ha OCBOCHHUE
00y4JaroIMMHUCS CUCTEMBI MIEPBOHAYATIBHBIX MOHSATUI XUMUU, OCHOB HEOPraHMYEeCKOH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMbIX MOHATHN OPTraHUYECKON XUMUU.

CtpykTypa coaepxaHHsl MPOrpaMMbl MO0 XMUMHH c(OpMHpOBaHa Ha OCHOBE CHUCTEMHOIO
nonxona kK e€ mzydeHuro. CopepxaHue CKIAAbIBACTCS U3 CUCTEMbl MOHATUH O XMMHYECKOM
AJIEMEHTE U BEIECTBE M CHUCTEMBI MOHATHI O XUMHUYecKOoU peakiuu. O0e 3T CUCTEMBI



CTPYKTYPHO OPTaHHU30BaHbI [10 IPUHILIMITY I1OCJIEJOBATEILHOIO PAa3BUTHS 3HAHUM Ha OCHOBE
TEOPETUYECKUX NPEICTaBICHUNA PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHNS;

— [lepuonuueckoro 3akoHa /1. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUY€HUs O CTPOCHUH aTOMa U XUMHUYECKOM CBS3H;

— MpeACTaBICHUH 00 NEKTPOIMTHUECKON AUCCOLMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS [TOCIIE0OBATEILHO OT OJJHOTO YPOBHS K IPYTOMY, BBIIIOJIHSS
(GyHKLINU OOBSICHEHUS U IPOrHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MIPAKTUYECKOTIO
IIPUMEHEHNUS U MOIYYEHHs U3yYaeMbIX BEILECTB.

OcBoeHue MporpaMmbl IO XHUMHH CIIOCOOCTBYEeT (DOPMHUPOBAHUIO NPEACTABICHUS O
XUMUYECKON COCTAaBISIOIIEN HAydYHOM KApTHHBI MHpa B JIOTMKE €€ CUCTEMHOM NIPUPOABI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAaHHIO U METOAAaM IO3HAHUA B HayKe. M3yueHue xummun
HOPOMCXOAUT C MPHUBJICUCHUEM 3HAHUI U3 paHee N3yUeHHbBIX Y4eOHBIX PeaMeToB: « OKpyKaroLuii
mMup», «buonorus. 5—7 xknacce» u «dusuka. 7 Kaacey.

[Tpu u3yyeHUN XUMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOM HayKu Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JIEATEIIbHOCTH YeJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJbTYpbI. 3aJaua y4eOHOIro mpeaMera COCTOMT B (hOpMUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEWINMX (DaKTOB, MOHATHHA, 3aKOHOB M TEOPETHUECKUX
MOJIO’KEHUH, JOCTYNHBIX O0O0OOIIEHWH MHPOBO33PEHYECKOTO XapakTepa, f3blka HAayKd, B
NpUOOIIEHNH K HAyYHBIM METOJIaM MO3HAHUs IPH U3YYEHUH BEILECTB U XMMUYECKHX peakluii, B
(GOopMHpOBaHUM W Pa3BUTHM [I03HABATEIbHBIX YMEHMH M HMX MPUMEHEHHMH B Yy4yeOHO-
MI03HABATEILHON U y4eOHO-HCCIIEI0BATENBCKON JEATEIbHOCTH, OCBOCHUN MPaBUII 0€30IacHOTO
oOpallleHus ¢ BelecCTBaMU B TIOBCEITHEBHOM JKU3HU.

[Ipy M3ydyeHMH XMMHUU Ha ypOBHE OCHOBHOIO 00Iero oOpa3oBaHUs Ba)XXHOE 3HAUYEHUE
npuoOpen Takue 1eJH, Kak:

— (hopMupoBaHHE MHTEIJIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATUIO pEIIEHUHM, CIOCOOHOM amanTHpOBaThCs K
OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

— HalpaBJIeHHOCTh OOY4YEHHS Ha CHCTEeMAaTH4YecKoe MpHOOIIeHne oO0ydarommxes K
CaMOCTOSITENIBHOM ~ ITO3HABaTENbHOM  JEATENbHOCTH, HAyYHbIM  METOJaM  IO3HAHMI,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecleyeHue YCIIOBHM, CIOCOOCTBYIOIIMX INPHOOpPETEHHI0 OOYyYaroIIMMUCS OIbITa
pa3HoOOpa3HON AESTeNbHOCTH, MO3HAHWA U CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIN ), IMEIOIIUX YHUBEPCAIBHOE 3HAUE€HUE /IS Pa3JINYHBIX BUJIOB I€ATEIbHOCTH;

— (¢opmupoBanue o01mel GyHKIIMOHATHHON M €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM
Yrciie yMEHUH OOBSICHATD U OLICHUBATh SIBJICHUS OKPY KAIOLIET0 MUPA, UCTIONb3Ys 3HAHUS U OIIBIT,
NOJYYCHHbIE MPU M3YyYEHUH XMMHHU, NMPUMEHATh MX IpPU PEIICHUH NMpOoOJIeM B TMOBCEAHEBHOM
JKU3HU U TPYIOBOU JEATECIBHOCTH;

— (popmupoBanme y o0yyaromuxcs I'yMaHUCTUUECKUX OTHOLIEHUH, TOHUMAHUS LIEHHOCTH
XUMHUYECKUX 3HAHUHU Ui BBIPAOOTKM SKOJOTHYECKH IIEJIECOO0Pa3HOTO MOBEICHHS B OBITY H
TPYZAOBON [JEATEIBHOCTH B LEISIX COXPAHEHMsSI CBOETO 3[0POBbS M OKPYXaloUleW MpUPOIHOU
cpensl;



— pa3BUTHE MOTUBAIIMU K 00YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHUsS OOIICUYEIOBEUYCCKUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoUiIs ¥ HAITPABJIICHHOCTH JAIBHEUIIIETO 00yUeHUS.

OO61iee yuCnoO 4acoB, OTBEAEHHBIX JUIS U3YyYEHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaiseT 136 yacos: B 8 kinacce — 68 gacos (2 yaca B Hezeno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KJIACC

ITepBoHavyajbHBICe XMMHYECKHE TOHATHSA

IIpeamer xumuu. Poib XMMHM B KM3HH 4eloBeKa. XMMHs B cuUcTeMe Hayk. Tema u
BeniecTBa. Pu3nyYecKue CBOMCTBA BEIECTB. ArperaTHoe cOCTOssHuE BemecTs. [lonstue o metonax
NO3HaHUsA B XUMHHU. YucThle BemecTBa U cMecH. CriocoObl pa3aeseHus CMEeCei.

ATOMBI U MOJIEKYJbl. XUMHUYECKHE 3JeMEeHTbl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U cil0KHbBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyia. BaneHTHOCT aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH [TOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHass aroMHas Macca. OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XMMHUYECKOI'O 3JIEMEHTA B COEAMHEHUH.

KonunuectBo Bemectsa. Moib. MonsipHas macca. BzanmMocBs3b KOu4ecTBa, MacChl M YUCIIa
CTPYKTYPHBIX €MHUI] BeulecTBa. Pacy€rsl o popMysaM XUMHUUECKUX COECAMHEHUI.

dusnyeckue U XMUMHUYECKHUE SBICHHUSA. XHUMUYECKas peakuus U €€ INPU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHUEe ypaBHeHUs. Kimaccupukanuss XUMHUECKUX PEeaKIun
(coemuHeHus, pa3IoKeHHUs, 3aMEICHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenn.

3HAaKOMCTBO C XMMHUYECKOM IMOCya0H, mpaBuiaMu paOoThl B JabopaTopuu U NpuémMamu
oOpareHust ¢ J1abopaTOpHBIM 00OpYyJOBaHUEM, M3yYEHUE M ONMHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPTAaHMYECKUX BEIIECTB, HAOMI0IeHne Pu3nyecknx (TUTaBJICHHE BOCKA, TasHUE JIbA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE M KOHJAEHCAIMs BOJAbI) U XMMUYECKUX (FOpEHHE CBeuH,
IpOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KUCIIOTOM) SIBJICHUH, HAOI0IeHHE U
ONMCaHNE NPU3HAKOB NIPOTEKAHMsI XUMUYECKUX pEaKIMi (pa3ioKeHue caxapa, B3aUMOIEUCTBHE
CepHOI KHCIIOTHI C XJIOpHIOM Oapwusi, pasnoxenue ruapokcuaa menu (II) mpu HarpeBanwuw,
B3aUMOJICHCTBHUE Kene3a ¢ pactBopoM coiu Meau (I1), u3ydeHue crnoco0OB pa3ieeH s CMECei:
C TIOMOIIBIO MarHura, (QWIbTPOBAaHWE, BbIIAPUBAHHWE, JUCTHIUIALUSA, XpomMaTtorpadus,
NPOBE/IEHUE OYHMCTKU MOBAPEHHOM COJM, HAOJIOJACHHWE U OINMCAaHME PEe3YyJbTATOB MPOBEICHHS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3JlaHHE MOJENeH MOJIeKyl
(1apocTep>KHEBBIX).

Baskueiilue npeacTaBUTEIM HEOPraHNYECKUX BeLeCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciaopon — 37I€MEHT M IIPOCTOE BEMIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpusnueckue 1 XuMUYeCKUe CBOMCTBA (peakluu TOpeHus).
Oxcunpl. Ilpumenenune xkucnopoga. CrocoObl MOMyuyeHMs KUCIOpoaa B JabopaTopuu H
npoMbIIIeHHOCTH. KpyroBopot kuciopoga B npupoze. O30H — ajuloTporHas MOIUBUKAIH
KHCJIOPOJa.

TennoBoil 3¢p¢dekT XUMUUECKOH peakuuu, TEePMOXMMUYECKHE YpaBHEHHUS, 35K30- H
SHAOTEPMHUUYECKHE pPEaKUUU. TOIUIMBO: Yrojb W METaH. 3arps3HEHUE BO3AyXa, YCHIICHUE
HNapHUKOBOTO 3 dexTa, pa3pyuieHre 030HOBOTO CIIOA.

Bonopon — anemeHT 1 mpocTtoe BeniecTBo. HaxoxaeHne Bogopo/a B mpupoae, Gpuznyeckue
U XUMHUYECKHE CBOICTBA, MPUMEHEHUE, CLIOCOOBI oTy4YeHus. KucioTel u conu.

Monsipablit 00bEM ra3oB. Pacy€Tsl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Bonma kak pactBopurens. PactBopbl. HacelmeHnble un
HEHACBIIICHHBIE pPAcTBOPBI. PacTBOpHMMOCTBH BemecTB B BoJe. MaccoBas [OJI1 BELIECTBA B
pacTBope. XUMH4ecKue cBoicTBa Boabl. OcHOBaHMs. Posib pacTBOpOB B IPHUpOJE U B KU3HU



yenoBeka. KpyroBopoT BoIbl B mpupoje. 3arps3HeHuEe NpUpOAHbIX BOA. OXpaHa U OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeamHeHnid. Okcunbl. Kimaccudukamus OKCHIOB:
coyieoOpa3yroniie (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecoeoOpasytonue. Homenknatypa
okcu10B. du3nyeckre U XUMUYECKHUE CBOMCTBA OKCUIOB. [loiyuenue okcuaos.

OcHoBanmsi. Knaccudukainuss OCHOBaHHMM: MIENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenkiarypa ocHoBanuil. ®@U3MYECKHME M XUMUYECKHE CBOMCTBA OcHOBaHuM. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucinor. Ouznyeckue U XUMHUYECKHE
cBoiicTBa kucnot. Psan akruBHoctu metauioB H. H. bekerosa. [losmyyenue Kucior.

Comu. Homenknatypa coseir. @u3nueckue M XMMHUUYECKHE CBOMCTBa coiied. [lomyduenue
COJICH.

['eneTndeckas CBA3b MEXKIY KJacCaMU HEOPTaHUYECKUX COCTMHECHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OINpEIeJIEHUE COJEpKaHusl KUCIOpoJa B BO3AyXe, MOIydeHHe, coOupaHue,
pacrno3HaBaHME M HM3yYEHUE CBOMCTB KUCIOPOJa, HAOMIOJEHUE B3aMMOICHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS U MPEKpaIIeHUs TOpeHus (moxkapa), 03HAaKOMIICHHE C
o0pa3laMyd OKCHJIOB M OINHMCAaHUE HX CBOWCTB, MOJy4YeHUE, COOMpaHWE, paclO3HABaHUE H
U3ydeHHe CBOWCTB BOAOpoaa (ropeHme), B3ammojeicTBue Bogopoma ¢ okcugom meau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAJIOB), HaOI0JeHIEe 00pa3loB BEIIECTB KOJIMUECTBOM 1
MOJIb, HCCIIEOBaHHE OCOOEHHOCTEW PAaCTBOPEHHUs BEIIECTB C PA3TUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), MCCIEOBaHNE OOpPa3I[0B HEOPraHMYECKUX BEIECTB PA3THUYHBIX KJIACCOB,
HAOIIO/ICHUE W3MEHEHHS OKPAaCKH WHIMKATOPOB B PACTBOPAX KHUCIOT U INEJIOYeH, M3ydeHue
B3aumoieiicTBus okcuaa meau (1) ¢ pacTBOpoM cepHO KUCIIOTHI, KUCIIOT ¢ METaJJIaMH, PEaKIUit
HEWUTpaM3aIliy, MOJyuYeHUe HEPACTBOPUMBIX OCHOBAHUH, BHITECHEHHUE OJTHOTO METaJIa IPYyTUM
U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad Mo TeMme «BakHellue Kiaccel
HEOPTaHUYECKUX COCAUHEHUID.

Iepunonuyeckuii 3axon u Ilepuoanyeckasi cucrema xumudeckux iemenros /. WU.
MenpeneeBa. Ctpoenne aToMOB. XuMH4ecKas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[TepBbie MOMBITKH KIACCH(PUKAIINN XUMUIECKUX 1eMeHTOB. [[oHSITHE O Tpymnmax cXOIHBIX
3JIEMEHTOB (ILIEJIOYHbIE U IIEIOUHO3EMETbHBIE METAJUIBI, FAJIOT€HbI, UHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aMpOTEpHBIE OKCHUJIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrtema XuMH4Yeckux dseMmeHtos [l M.
MenneneeBa. KoporkomepuoaHass u umMHHONIepuoaHass ¢opmbl Ilepuoanueckoil CHCTEMBI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HUECKUH CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX siziep. M30Tormbl. DinekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX
ob6onouek aromoB TmiepBbiX 20 xummueckux dieMeHTOB Ilepmommueckoit cuctemsl . .
MenneneeBa. XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA IO €ro nojioxeHuto B [lepuoanueckoii
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U IIEPUOJAM.



3nauenue [lepuoguueckoro 3akona u Ilepuoguyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKu U npakTuku. . 1. MenzaeneeB — y4€HbIi U rpakIaHNH.

XuMHUECcKass  CBS3b. KoBaneHnTtHas (momnsipHas u HETOJISIPHAS) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUECKUX 31€MEHTOB. MIOHHas CBSI3b.

Crenenr  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipoieccs
OKHUCJICHUS U BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4yeHue oO0pa3loB BEHIECTB METAIOB M HEMETaJUIOB, B3aMMOJICUCTBHE THAPOKCH]IA
LIMHKa C PacTBOPAMHU KHUCJIOT M ILIEJIOYEH, MPOBEICHHUE OINBITOB, WILTIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX Peakuil (rOpeHue, peakiui pa3aoKeHus, COCAMHEHNUS).

Mescnpeomemnuwie céa3u

Peanuzanust MexXIpeAMETHBIX CBSI3€M MPU U3YYCHUU XMUMHUU B § KJIacCe OCYILECTBISETCA
4yepe3 UCTOb30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TIOHITHH, TAK ¥ TOHATHH, SBJISTFOITUXCS
CHUCTEMHBIMU I OTAEJbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO111e ecTeCTBEHHO--HAYYHbBIE MMOHATHS: HAYYHBIH (haKT, THIIOTE3a, TEOPHsI, 3aKOH, aHAIIU3,
CUHTE3, KIacCU(pUKaLUs, MEePUOJUIHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT, MOJICITMPOBAHHUE,
M3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: Marepus, aroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJ], W30TOIBI,
pPaZOaKTUBHOCTh, MOJIEKYJa, SJCKTPUUECKUU 3apsiji, BEIIeCTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3NYCCKUE BEIWYUHBI, CIUHUIBI U3MEPEHHs, KOCMOC, TUIAHETHI,
3Bé31161, ComHITE.

buonorus: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtumpochepa, MUHEpadbl, TOPHBIE TOPOJbI, TOJE3HBIC
MCKONIa€MbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XUMHYeCKasi peakuus

Ilepuonnueckuii 3akoH. Ilepuommueckas cucrema xumudyeckux diaeMmeHtoB /[ U.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB XMMHYECKUX
AJIEMEHTOB TMEPBBIX TPEX MNEPUOAOB, KaJMs, KaJdblUUs U UX COCAUHECHHN B COOTBETCTBUU C
MOJIOKEHUEM AJIEMEHTOB B [leproanyueckoil cucTeMe U CTpPOCHHEM UX aTOMOB.

CrtpoeHue BelIecTBa: BHbI XMMHUYECKON CBsI3U. THUIBI KPUCTAUIMUECKUX PEUIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIIIMYECKON PEIIETKU U BUJ1a XUMHUYECKOMU CBSI3H.
Knaccudukanms 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIMIECTB. XHUMHYECKHE CBONCTBA
BEILIECTB, OTHOCSALIMXCS K PA3JIMYHBIM KJlaccaM HEOPraHMYECKUX COEIMHEHMM, TeHeTH4YecKas
CBSI3b HEOPTraHUYECKUX BEILECTB.

Knaccudukanus XuMUUECKHX peakiuil Mo pa3iIudyHbIM MpHU3HAKaM ([0 YHUCIY U COCTaBy
YYacCTBYIOIIUX B PEaKIIUU BEIIECTB, MO TEIIOBOMY (P (HEKTY, 0 U3MEHEHHUIO CTEeTIeHENH OKUCICHUS
XUMHYECKHX DJJIEMEHTOB, IO OOpaTMMOCTH, TIO YYacTHIO KaTanu3atopa). OJK30- U
SHIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHUSI.

[TonsiTne 0 ckopocTH XUMHYECKOW peakiuu. [loHsTHe 00 00paTUMBIX M HEOOpPATUMBIX
XUMUYECKHX peakiusax. [IoHsATHE O TOMOreHHbIX M TeTEepOreHHBIX peakuusax. Ilonstue o
katanuse. [loHsTue o xXumuyeckoMm paBHoBecHH. DaKTOPBI, BIUSAIOIIME HA CKOPOCTh XUMHUUYECKON
PEAKLIHH U MOJ0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, JJIEKTPOHHBIA OajaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBlIEHHE YpPaBHEHUH OKHCIHUTEIbHO--BOCCTAHOBHUTEIBHBIX
peakuuii C UCTIOIh30BAaHUEM METO/1a JIEKTPOHHOTO OanaHca.



Teopust 2MEKTPOIUTHUECKON IUCCOLMALNN. DJIEKTPOJIUTHI U HEJIEKTPOJIUTHL. KaTHOHBI,
AHUOHBI. MeXaHN3M JUCCOLMAIIMY BEIIECTB C PAa3IMYHBIMU BHIaMU XUMUYECKOU cBs3H. CTeneHb
nucconanuy. CUIbHBIE U CIIA0bIE SIEKTPOIIUTHI.

Peakumu noHHOr0 OOMeHa. YCIIOBUS NMPOTEKaHHUS peaKldii HOHHOTO OOMEHa, MOJIHBIC U
COKpallEHHbIE MOHHBbIE ypaBHEHHUs peakuui. CBONCTBA KUCJIOT, OCHOBAaHUN U COJIel B CBETE
IpEeACTaBICHUNH 00 >3IEKTPOJUTHUYECKONW Jucconuanuu. KadecTBeHHbIE pEeakUMUM Ha HOHBIL.
[TonsiTue o runponuse coneu.

Xumuueckuii IKCnepumenm.

O03HAKOMJIEHHE C MOJENISMHM KPUCTANIMYECKMX PEIIETOK HEOPraHWYECKUX BELIECTB —
METa/UIOB M HeMeTauioB (rpadura M ajnMasza), CIOXKHBIX BEIIECTB (XJIOpHIa HATpus),
UCCJIEIOBAHNE 3aBHCHUMOCTH CKOPOCTHM XUMHYECKOW pEaKkLHUHU OT BO3JECHUCTBUS Pa3JIMYHBIX
(akTOpOB, MCCIIEAOBAHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIEcca AMCCOLUAIUH
KHCJIOT, 1IeJ04eil U coielt (BO3MOXHO UCIOIb30BaHUE BUIE0 MATEPHAIIOB), IPOBEICHUE OIBITOB,
WITIOCTPUPYIOIIUX IPU3HAKK IMPOTEKaHWs peakuuii MOHHOro oOMeHa (oOpa3oBaHHME OCaJKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJbI), OMBITOB, WUIIOCTPUPYIOIIUX HPUMEPbI OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKLUUN (FOpEHHE, pPEaKLUU pa3joKEHUs, COEAUHEHMS), paclo3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOLIbI0 KA4YECTBEHHBIX PEAKIUI Ha MOHBI, pELICHUE
9KCIIEPUMEHTAJIBHBIX 3ajau.

HemeTa/iibl 1 HX COeAMHEHUSA

OO6mass xapakTepucTuka rajnoreHoB. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE
crenieHu okucieHuss. CTpoeHune M (U3HYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — TaJOrE€HOB.
XVMMHYECKHE CBOWMCTBA Ha INpPUMEpPE XJopa (B3aUMOJEHCTBUE C MeETaJlJlaMH, HEMETaJlJlaMH,
miesnoyamu).  Xnoposogopod. ConsiHas KHCIOTa, XUMHYECKHE CBOMCTBA, TOJIYy4YEHHE,
npuMeHeHue. JlelicTBre Xjopa 1 XJI0pOBOAOPO/Ia HAa OPraHU3M YesioBeKka. BaxHeimume Xiopusl
U X HaXO0XJIE€HUE B IPUPO/IE.

OO6mast xapakrepuctuka syeMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (QHU3MUECKHE CBOIMCTBAa MPOCTHIX BEIIECTB —
KHUCJIOpOJia U cepbl. AJUIOTPONHBIE MOIU(UKAIIMKM KUCIOpOJia U cepbl. XUMHUYECKHUE CBOMCTBA
cepel. CepoBogopoJ, CTpoeHue, (u3ndeckrue M XUMHUYeckhe cBoWcTBa. OKCHABI Cepbl Kak
NPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe U XUMHUYECKHE CBOMCTBA
(oOme Kak MpeCcTaBUTENs Kilacca KUCIOT U crienupuieckne). XMMHUECKUE PeaKIiH, JIeKaIIe
B OCHOBE IPOMBIIIEHHOTO CI0c00a MOTy4YeH sl CEpHOM KUCIOTHI. [IpuMeHeHne cepHOil KUCTOTHI.
Conu cepHOM KHCIIOTBI, KauyeCTBEHHasl peakuus Ha cyibdar-uoH. HaxoxaeHue cepbl U eé
COEIMHEHUI B NpHUpoAc. XMMHUECKOE 3arpsI3HEHUE OKPYIKAIOIIEH cpeabl COEAMHEHUSIMHU CEpBI
(KHCTIOTHBIE TOKIIH, 3arpsi3HEHIE BO3/IyXa U BOZOEMOB), CITIOCOOBI €r0 MPe0TBPAIICHUSI.

OOmast xapakTepucThka 371eMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, paclpocTpaHeHHEe B Mpupone, (uznyeckue u
XuUMH4Yeckue cBoiicTBa. KpyroBopot azora B npupojae. AMMHAK, €ro (U3HUECKUe U XUMUYECKUE
CBOWCTBA, NMoy4yeHue 1 npumeHenue. Coiau aMMOHHUS, UX (PU3MUECKUE U XUMHUYECKUE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHA. A30THas KHCJIOTa, €€ IOJIy4YeHHE,
¢u3uueckue M XMMHUYECKHE CBOMCTBa (00IIME KaK MpPEACTaBUTENS Kjacca KHCIOT H
cnenupuyeckne). Vcmonp3oBaHWE HHUTPATOB M COJICH aMMOHHMS B KadeCTBE MHHEPAIBHBIX
yaoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOMIEH Cpebl COSIUHEHUSIMH a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTpONHbIE MOAUDUKALUU
docdopa, ¢pusmueckre n xumuueckue cpoiictBa. Okcun docdopa (V) u pocdopnas kuciora,



¢u3nueckue M XUMHMYECKHE CBOiicTBa, monydeHue. Mcmomb3zoBaHue ¢ochaToB B KayecTBe
MHUHEPaJIbHBIX YI00pEHU.

OOmas xapakrepuctuka 3yeMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIEHMs. YTIIEpOJ], alJIOTPOIHbIE MOAU(DUKALINY, PACIPOCTPAHEHUE B
npupoze, pusnueckue U XuMu4eckue cBoiictsa. Ancop6ouus. Kpyrosoport yriepoaa B mpupose.
Oxcuzpl yriaepona, ux GU3N4ecKue U XUMHYECKHUE CBOMCTBA, ACWCTBUE HA )KHUBBIE OPraHU3MBI,
MOJIyYeHUE W MPUMEHEHHE. JKOJOTUYECKHE TPOOIeMBbl, CBs3aHHBIe ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a IN100aJbHOI0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIM 3(dekT. YronpHas kuciora u eé
COJM, UX (U3MUECKHE M XUMHUYECKHE CBOWCTBA, IOJNlyuyeHHE U INpuMeHeHue. KadecTBeHHas
peaxiust Ha kKapOoHaT-uoHBL. Mcrnonp30BaHne KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIJICHHOCTH
U CEJIbCKOM XO3SIICTBE.

[lepBoHauyabHbIE MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COEAMHEHMSX YIiepoja
(MeTaH, 3TaH, STHJIEH, alleTUIEH, 3TaHOJ, TJIMLEPHH, YKCyCHas KucioTa). [IpupogHble HCTOYHUKH
YTIEBOIOPOAOB (YTob, MPUPOIHBIN a3, He(PTh), MPOIYKTH X NepepadoTku (OEH3UH), UX POJIb
B OBITY M IPOMBINUIEHHOCTH. [ToHsTHE O OMONOrMYecKH Ba)KHBIX BELIECTBAaX: jKMpax, Oekax,
YyII€BOJAaX — M MX POJIM B JKM3HM 4YeJOBeKa. MarepuanpbHOE €IMHCTBO OPIaHUYECKUX U
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢usndyeckne M XWMHUYECKHE CBOMICTBA, MOJNYyYEHHE M TNPUMEHEHHE.
Coenunenuss kpemHus B mpupojae. OOume mnpencrasienuss o6 okcuae kpemuus (IV) u
KpeMHHEBOM kucaoTe. CUIIMKAThI, UX MCIIOJIb30BaHKUE B OBITY, B IPOMBILIUIEHHOCTH. BaxkHeine
CTpOMTENIbHBIE MaTepHajbl: KepaMuKa, CTEKJIO, LEeMEHT, OeToH, ese300eToH. I[IpoGnemsl
0€30MMacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B TIOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenn.

U3y4YeHHe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBEICHHE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOJIOJEHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYEeCKue M XMMUYECKHE CBOWCTBA TaJIOTEHOB M MX COEIMHEHHMH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPHUATIOB), O3HAKOMIIEHHE C O0pa3lamMH XJIOPHIOB (TaJOreHH]IOB),
O3HAaKOMJIEHHE C oOpa3laMu cepbl U €€ COeAUHEHMSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJ€OMATEpHUaAJOB), HaOJrofeHMe Tmporecca OOyIMBaHUS  caxapa 10  JAEHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, N3yUYeHUE XUMHUUECKUX CBOMCTB pa30aBIEHHOW CEpHOM
KHUCJIOTBI, MPOBEJCHUE KAaue€CTBEHHOM peaklMM Ha Ccyiab(paT-WOH U HaONIOJEHHE TNpU3HaKa €€
IPOTEKaHusl, 03HAKOMJIEHHE ¢ (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U UX COEAUHEHUI
(BO3MOYKHO MCIIOJIb30BaHKE BHA€OMAaTepraioB), oOpa3amMu a30THBIX U GOocPOpHBIX YI00peHMi],
NOJy4YeHHue, coOupaHue, paclo3HaBaHME M H3y4YE€HUE CBOICTB aMMMaka, IpOBEJIEHHE
Ka4eCTBEHHBIX PEaKIMii Ha MIOH aMMOHUS U PocdaT-noH U U3yYeHHEe IPU3HAKOB HX MPOTEKAHUS,
B3aMMO/ICICTBYE KOHLIEHTPUPOBAHHOM a30THOM KHMCIOTHI C MEJbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMATEPHUAJIOB), W3Y4YEHHE MOJeNell KPUCTAUIMYECKHX pEmETOK ainMasa, rpadura,
¢ysiepeHa, 03HaKOMJIEHHE € MPOLECCOM aZCOPOIMH PaCTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM
YIJIEM U YCTPOWCTBOM IPOTHBOIa3a, MojyuyeHune, CoOupanue, paclio3HaBaHUE U N3y4YEeHUE CBOWCTB
YIJEKUCIOro ra3a, IPOBEJCHHE KAaueCTBEHHBIX peakUuMid Ha KapOOHAaT M CHJIMKAT-UOHBI U
U3y4CHHE IPU3HAKOB MUX MPOTEKAHMs, O3HAKOMJIICHME C MPOAYKIUEH CHIMKATHOU
IIPOMBIIIIIEHHOCTH, PEILIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Ba)kHelne HeMeTallbl U UX
COCITUHEHUS.

MetaJibl M MX COCJUHEHHA

OO0m1ast XxapaKTepUCTHKA XUMHUECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX MOJIOXKEHHUS
B Ilepuonnueckoii cucreMe xumuyeckux ieMeHToB [[. 1. MenneneeBa u CTpOE€HHs aTOMOB.



Crpoenue MeramioB. MerajuiMueckasi CBS3b M MeETaJUIMUECKash KpUCTaJUIMUECKas pelérka.
DNEKTPOXUMUYECKUN PsAJ HaMpsOKeHUW MeTauioB. Dusnyeckne W XUMHYECKHE CBOMCTBA
MeTtauioB. OO0mue crnocoObl MOMydYeHHsT MeTauioB. [IoHsATHE 0 KOPPO3UH METAIIOB, OCHOBHBIC
crocoObl 3almUThl UX OT Koppo3uu. CruiaBbl (CTajb, YyTyH, MIOPATIOMHHHM, OpoH3a) U HX
MPUMEHEHUE B OBITY M POMBITINIEHHOCTH.

[{enounble MeTaIIBL: TTOJIOKEHUE B [lepuonnueckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaxoxkJeHue B mpupoje. dOusmyeckue U XUMHUUECKUE
cBoOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUJIbI U TUAPOKCHUIBI HaTpus U Kanus. [I[pumenenue
IIEJIOYHBIX METAJIJIOB M UX COCIUHCHHUM,

[IlenoyHO3eMenbHBIC METAIIIBI MATHUH U KaJIbIUIA: TOJI0KeHue B [lepruoauyeckoil cucteme
xuMuyeckux sneMeHToB J[. M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HaXOXIACHUE B IPHUPOJE.
dusnueckyue U XUMHUYECKHE CBOMCTBA MarHus W KajlpOus. BakHeillue coeqUMHEHUS KaJIbLIUS
(oxcua, ruApoKcH I, coyin). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHHS.

Amomunuii: nonoxenue B llepuoanueckoil cucreme xumuueckux saementoB . .
MeneneeBa, CTpOCHHE aTOMa, HaXOXJACHHE B Mpupoje. Puznueckue 1 XMMUYECKUE CBOMCTBA
amroMuHMsI. AMGOTEpPHBIE CBOMCTBA OKCHIA M TUIPOKCHUIA ATTFOMUHUSI.

Kenezo: mnonoxenue B Ilepumoamueckoid cucrteme xumuueckux osiementoB J[. U.
MeneneeBa, CTpoeHHE aTOMa, HaXOXJAEHHE B mpupoje. Pu3nueckue U XUMMUYECKUE CBOWCTBA
xene3a. Oxcuppl, ruapokcuasl u conu xkeneza (1) u xemesa (I11), ux cocras, cBoiicTBa U
MOJTyYeHHE.

Xumuueckuii IKcnepumenn:

O3HaKOMJIEHUE C 0Opa3IaMi METAIJIOB U CIJIABOB, X (PU3UYECKUMH CBOMCTBAMH, H3yUEHUE
PE3YIBTaTOB KOPPO3HH METAILIOB (BO3MOYKHO MCIIOIH30BAHKE BUICOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICCTBUSL OKCHJIa KajbllUd ¢ HATpusi C BOJAOW (BO3MOXXHO HCIOJIB30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHUE CBOWCTB KECTKOW BOJABI, TpoOIlecca TOPEHUs jKeie3a B
KUCTIopo/ie  (BO3MOXKHO  HCIONB30BAaHHE  BUICOMATEPHANIOB), TPHU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kalbllus, aJIIOMUHUS, IUHKA, kene3a (II) u xenesza
(III), memau (II), HaGmroeHre W OMHMCAHME MPOLIECCOB OKPAIIMBAaHUS IJIAMEHH HOHAMHU HaTpUs,
KaJIisg ¥ KaibIUs (BO3MOXKHO MCIIOJB30BAHHME BHJICOMATEPHAIIOB), HCCIeOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AJIIOMUHUS U THAPOKCH/IA [IMHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10
TeMe «BakHelme MeTauIbl U UX COSTUHEHUS.

XuMHs ¥ OKpPY:KaIIAs cpeaa

BemectBa u maTepuaibl B MOBCEIHEBHOM KU3HU 4YelOBEKa. be3omacHoe MCMHOJIb30BaHUE
BEIIECTB M XHMHUYECKHX peakiuii B OwbITy. IlepBas momomis NMpu XHUMHYECKHX OXKOTaxX H
OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKPYXKAroIIel cpe/bl (MpeaenbHas TOMyCTUMAasi KOHIIEHTPAIHS
Bemiects, nanee — [1/IK). Pons xumMuu B perieHr# SKOJIOTHYECKUX TTPOOIeM.

Xumuueckuit Ikcnepumenm:

U3y4eHHEe 00pa3I[0B MaTEPHATIOB (CTEKJIO, CTIABBI METAJUIOB, MOJTMMEPHBIC MaTEPHAIIBI).

Mescnpeomemmnuie céazu

Peanuzanus MexnpeIMeTHbIX CBA3EH IMPHU M3yYEHHH XUMHH B 9 Kiiacce OCylIeCTBISETCS
4yepe3 UCIOJIb30BaHKE KaK OOIINUX €CTeCTBEHHO-HAYYHBIX MOHITHIA, TaK U MOHSATUH, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTACNBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO 1IUKJIA.

OO01ure ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, KIacCUpUKalUs, MEePUOJUIHOCTh, HAOIIOJCHNE, OSKCIEPUMEHT, MOJICITHUPOBAHHUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, ITAPHUKOBBIN A (DEKT, TESXHOIOTHSI, MATEPHAITBI.



dusnka: MaTepHsi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHI, HW30TOIBI,
PAaaAOaKTUBHOCTD, MOJICKYJIA, BJICKTpI/I‘-IeCKI/Iﬁ 3apsan, IMPOBOOHUKU, MMOJIYIIPOBOAHHKH,
JIMAJIEKTPUKH, (OTOAIEMEHT, BEHIECTBO, TEJO, 00BhEM, arperaTHoe COCTOSHHE BEIIECTBa, Ias,
PacTBOp, paCTBOPHUMOCTD, KPUCTAJUTHYECKAs PEIIETKA, CIIIaBbl, (PU3NYECKUE BETUYNHBI, CTUHUIIBI
U3MEPEHHUs, KOCMUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosiorus: dortocunTtes, npixanue, OMocdepa, IKOCUCTEMA, MUHEpPAIbHBIC YI0O0pEHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

['eorpadus: armocdepa, rtumpochepa, MUHEpATbl, TOPHBIE TMOPOJBI, IOJIC3HBIE
HCKOIAeMBIE, TOTUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

JINMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pE3yJNbTaThl OCBOCHHS IPOrPaMMBl OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCS B XOZI€ OOYYECHHUsI XMUMHUHU B €IUHCTBE YU€OHON M BOCTIUTATEIBLHON JCSITEIHHOCTH B
COOTBETCTBUM C  TPAJAWLIMOHHBIMA  POCCHHCKHIMH  COIMOKYJBTYPHBIMH ¥  JIyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBWJIAMH U HOPMaMH IMOBEJCHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMAIN3ALIUU 00YyYatOLINXCS.

JIn4HOCTHBIE pPE3YJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUMXCA PYKOBOJCTBOBATHCS
CHUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITA AEATENIbHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIEHHS K OTE€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY M HAYYHOMY
HACJIEIUIO, MOHMMAHUS 3HAUEHUs XUMHYECKOW HAyKd B KU3HU COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIaJIETh JTIOCTOBEPHOW MH(OpMALME O MepeJoBbIX AOCTHKEHHUAX M OTKPBITUSIX
MHUPOBOW M OTEYECTBEHHOM XMUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 yCTpOHCTBE
Mupa 1 oOlIeCTBa;

2) rpPaKIaHCKOT0 BOCTIMTAHMS:

NpPECTaBICHNUS O COLUMAIBHBIX HOpPMax M TMpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUHA B
KOJIJICKTHBE, KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  TIOJIE3HOM,
y4eOHO-HCCIIeIOBATENIbCKON, TBOPYECKOM W APYyrUX BUAAX MACATEIBHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATENbHOCTH MPHU BHIMOJIHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUM Y4YeOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TPOIIECCE ITOW Y4eOHOH NeATeNbHOCTH, TOTOBHOCTH
OILIEHMBATH CBOE TIOBE/ICHUE M TIOCTYIIKM CBOMX TOBAPHIIEH C TO3UIINK HPABCTBEHHBIX M TIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE  TPEJCTAaBICHHUS O  BEIIECTBE W  XHMHYECKOH  peaxIuH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO DPa3BHTHSI HAayKH W COCTABIISIONINE OCHOBY JUIS
MOHMMAaHUSA CYIITHOCTH HAYYHOU KapTHHBI MUpPA, IPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pasBUTHS MPUPOBI, B3aUMOCBS3IX YelIOBeKa C MPUPOAHOM Cpeoi, O poJd XUMHUH B TIO3HAHUU
ATUX 3aKOHOMEPHOCTEM;

MO3HABATEIbEHBIE MOTHBBI, HAIpPABJICHHBIC Ha TIIOJyYeHHE HOBBIX 3HAHWU TI0 XHUMUH,
HEOOXOJUMbIe 71 OOBACHEHUs HAOMIOAAeMbIX NPOIECCOB M SBIEHUI, MO3HABaTENIbHOI,
UH(POPMALMOHHON M YNTATEIbCKON KYJIbTYpBI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIILHON PaOOThI
C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOH JHTEPATypOWd, JOCTYIMHBIMH TEXHUYECKHMMH CPEICTBAMHU
MH(GOPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpec K OOyUeHHMIO M IO3HAHUIO, JII0OO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MMPOEKTHOW M HCCIEAOBATEIBCKON AEATEIbHOCTH, K OCO3HAHHOMY BBHIOOPY
HAIPaBJICHHOCTH W YPOBHS 00YYEHUS B AbHEHIIIEM;

4) popMUpPOBAHNS KYJIbTYPBI 310POBbS:

0CO3HAHME IIEHHOCTH KU3HHU, OTBETCTBEHHOT0 OTHOILIEHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 3JI0pOBBII 00pa3 >KU3HU, OCO3HAHHWE TOCIEACTBHA M HENPHUSATHE BPEIHBIX IPHUBHIYCK
(ymoTpeOneHus anKoroJisg, HApKOTHUKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIOICHUS TIPaBHII
0€30MacHOCTH MPH OOpaleHUH ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY U peaibHON KU3HU;



5) Tpy/10BOT0 BOCIUTAHUS

MHTEpEeC K MPAKTHUYECKOMY M3Y4YEeHHIO TIpodeccuil U TpyJa pa3indyHOro poja, yBaKeHUE K
TPYIy U pe3yibTaTaM TPYJOBOU JeATEIbHOCTH, B TOM YHCII€ HA OCHOBE MPUMEHEHHUSI TPEAMETHBIX
3HaHUH 10 XWUMHUH, OCO3HAHHBIA BBHIOOP WHIMBUAYAIBHOW TPACKTOPHH TPOJOIDKEHUS
o0Opa3oBaHusl ¢ Y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEW, YCHEIHOM MNpOo(ecCHOHAIBHOW JEsITeIbHOCTH U Pa3BUTHA
HEOOXOIMMBIX YMEHHU, TOTOBHOCTh aJalITUPOBATHCS B IPOPECCUOHATILHOMN Cpejie;

6) IKOJIOrHY€eCKOro BOCIIUTAHUS

9KOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K IPUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3eMIe,
OCHOBE €€ CyILeCTBOBaHMS, MOHMMAaHUE LEHHOCTU 3JI0pOBOro M Oe3omacHoro odpasza >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3NYECKOMY M TICUXHYECKOMY 3/0POBBIO,
0CO3HaHME LIEHHOCTH COOJIIO/IEHHs IpaBuil 0€30IacHOr0 MOBEACHUS MPHU padoTe ¢ BELECTBAMH,
a TAK)KE€ B CUTYalLUAX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTy4YaeMble PU U3yUYESHUU XUMUH, I PELICHHs 3a/1a4,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOAHON CPENOM, Uil TOBBILICHHUS YPOBHS 3KOJIOTHYECKOMN
KyJIbTYpPbl, OCO3HAHUS INI00AJTBHOTO XapakTepa SKOJIOIMUECKUX Mpo0JieM U MyTel MX pelleHus
MOCPEJICTBOM METOJ0B XUMHUH, IKOJIOTHYECKOTO MBIIUICHHS, YMEHUSI PyKOBOJACTBOBAaTbCS UM B
M03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMATIBbHOM MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MertampenMeTHBIX pE3YyJbTaTOB BBLACISAIOT 3HAYUMBIE Ui (HOpMHpPOBAHUS
MHUPOBO33peHUsl OOIIeHAyYHbIE TOHATUS (3aKOH, TeOpHUs, MPUHLMII, TUIIOTe3a, (PakT, cucrema,
IpoIiecc, SKCIEPUMEHT U JIPYToe.), KOTOPbIE MCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4eOHBIX
npeaMeTax U MO3BOJSIOT Ha OCHOBE 3HAHHWH U3 3TUX MPEIMETOB (POPMHUPOBATH MPECTABICHHUE O
LEJIOCTHOW HAayyHOM KapTUHE MHpa, U YHUBEpCaJbHbIE yuyeOHble AeMCTBUs (ITO3HABATENbHBIE,
KOMMYHHKATHBHbBIC, PETYJIATUBHBIE), KOTOpble 00OecrneynBaloT (popMHpOBaAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHON EATEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiicTBUS

ba3oBble JlornyecKkue 1eHCTBHA:

YMEHHUs UCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS] IIPU OCBOCHUW 3HAHUM:
pPacKpbIBaTh CMBICT XUMHUECKUX MOHATHI (BBIICIATh UX XapaKTepHbIE IPU3HAKH, YCTAaHABINBATh
B3aMIMOCBSI3b C JPYTMMH TOHSTHUSIMH), HCIONB30BaTh MOHATUSA JJISI OOBSCHEHUS OTIEIBHBIX
(baxTOB U SBJICHUH, BEBIOUPATh OCHOBAHMS M KPUTEPHH IS KITaCCU(PUKAIMU XMMUYECKHIX BEIIECTB
U XUMHUYECKUX DPEaKIHil, yCTaHaBIUBaTh MPUYMHHO-CIECJCTBEHHBIE CBSI3U MEXKIY OObEKTaMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE DPACCYXIEHUS (MHIYyKTUBHBIC, IAEIYKTUBHBIC, MO AHAJIOTHH),
JiefaTh BBIBOJIBI M 3aKJIFOUEHHS;

yYMEHHE MPUMEHATh B MPOLIECCE MO3HAHUS MOHATUS (MPEAMETHBIE M METaIlpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBbIE) MOJENHU, HCIOJIb3yeMble B XHWMHHU, NPEoOpPa3OBbIBATH IIMPOKO
MPUMEHSEMbIE B XUMHH MOJICJIbHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJ DJIEMEHTA),
xuMHu4deckas (opMyna W ypaBHCHHE XUMUYECKOW peakIuu — TpU pelIeHHH Y4eOHO-
IIO3HABATEJIBHBIX 3a/ad4, C YYETOM OTUX MOJEIBHBIX IPEACTABICHUA BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YYaeMbIX OOBEKTOB — XMMHUYECKHUX BEUIECTB U
XUMHYECKHX PEAKIMil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3YYaEMBIX IMPOIIECCaX U SBJICHUSIX.

ba3oBble uccienoBaTe/IbCKUE AeHCTBHA:



YMEHHE HCIOJIb30BaTh MOCTABICHHBIE BOMNPOCHI B KAu€CTBE MHCTPYMEHTa IO3HAHMS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABHIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUII;

npuoOpeTeHre OmbITa 1O TUIAHWPOBAHHUIO, OPTaHM3alMKd W TPOBEACHUIO YYCHHYECKUX
JKCIIEPUMEHTOB, YyMEHHE HAOII0aTh 332 XOJJ0M MPOIecca, CaMOCTOSATEIbHO POTHO3UPOBATH €0
pe3ynbTaT, (GOopMyIHpoBaTh OOOOIICHHS M BBIBOJBI IO pe3ysbTaTaM IPOBEIEHHOTO OIbITa,
UCCIIEI0BaHMSI, COCTABIIATh OTYET O MPOJIETIaHHOM padoTe.

Pabora ¢ nngopmanmeii:

yMEHHE BbIOMpPATh, aHATM3UPOBATHh U UHTEPIIPETUPOBATh HH(DOPMAITUIO PA3TUYHBIX BUIOB
u GopM Mpe/ICTaBICHHUS, [TOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTEpaTypa
XHUMHUYECKOT'0 CO/IEPIKaHus, CIIPaBOYHbIE 10COOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
IPOTHBOPEUYHBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHE IPUMEHATh Pa3IM4YHbIE METOJIbI U 3alPOCHI MIPH MOUCKE U 0TOOpe MHPOpMALUHU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JIJISl BBINOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a/1a4
OIpeNIeNIEHHOr0 TUIA, NPHOOpPETeHHE OMbITa B OO0JIACTH MCIOJIb30BaHUA HH(GOPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJa/JEHUE KYJbTYypOil aKTUBHOI'O MCIIOJb30BaHUS PAa3INYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPAaTh ONTUMAIbHYIO ()OpMY TpeICTaBICHUS
uHbOpMallMl M WUIIOCTPUPOBATH peLIaeMble 3a7aud HECIOKHBIMH CXEMaMH, Juarpammami,
npyrumMu popmamu rpaduKy ¥ ©X KOMOMHAIIMSAMU;

yMEHHE HCMOJIb30BaTh W aHAJU3UPOBATh B Ipoliecce y4eOHOM M HUCCIIe0BaTEIbCKON
NEeSTENIbHOCTH UH(POPMALIHIO O BIUSHUU IPOMBIIIIEHHOCTH, CETLCKOTO X034iCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKpPY Karolled MPUPOJIHOMN Cpebl.

KoMMyHHKaTHBHBIC YHHBePCAJIbHbIC y4eOHbIe NeliCTBUS:

yMEHHsS 3aJaBaTh BOIPOCH (B Xoje auanora M (WIM) JTUCKYCCHM) IO CYIIECTBY
oOcyxmaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO BBIMOJIHEHUS
IPEI0KEHHOM 3a7a4n;

YMEHHUS MPECTABIIATD MTOJyYEHHbIE PE3yJIbTaThl I03HABATEIbHON JESTEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeNlaTh IMPE3eHTALUI0 PEe3yJIbTaTOB BBIMOJIHEHUS XUMHYECKOIO
JKCIeprUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOpaTOPHOW pPabOThl MO HCCIIEIOBAaHUIO CBOWMCTB
BEIIECTB, Y4eOHOIO POEKTa);

yMEHHsI y4eOHOro COTpYyJIHHUYECTBA CO CBEPCTHMKAMH B COBMECTHOM I103HABATEIbHOU U
HCCJIEIOBATENBCKON NIeATEIbHOCTH MPU PELICHHH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yuéra
oOIIMX HMHTEPECOB W COTJIacoBaHMs MO3UIUN (00CYyXIeHus, 0OMEH MHEHHSIMH, «MO3TOBBIE
LITYPMBI», KOOPAMHALIUA COBMECTHBIX ACHCTBHM, ONPENEICHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHCHHOW paOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBEpCAJIbHbIE Y4eOHbIe JeHCTBUS:

YMEHHE CAMOCTOSITEIBHO ONPENENATh LUEIN ACATENbHOCTH, MIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BBIOMPAThH
HanOoJee 3ppekTuBHBIE CIOCOOBI pEIICHNUs YIEOHBIX 1 TO3HABATEIBHBIX 337a4, CAMOCTOSATEIBHO
COCTaBJISATh UJIM KOPPEKTUPOBATH MPEITIOKEHHBIN AJITOPUTM JCHCTBHI PU BBITTOJIHEHUN 3aTaHUH
Cc y4€TOM IOJIyY€HHS HOBBIX 3HAaHUN 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OIICHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yJbTaTa 3asBICHHOW 1LI€NIM, YMEHHE HCIOJb30BaTh U
AHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pPE3yAbTAaTOB IO OCBOCHUIO O00S3aTEIBHOTO COACPIKAHMS,
YCTAHOBJICHHOTO JIaHHOHW (enepanbHoil pabodell mporpaMMOii, BBIIENSAIOT: OCBOCHHBIC



O6y‘{aI-OH_II/IMI/IC$I HAay4YHBbIC 3HAHHWsA, YMCHHUIA U CII0COOBI HeﬁCTBHﬁ, CHeHHq)I/I‘{eCKI/Ie JJIA

npeAMETHOM 00sacTh «XHUMUS», BHIBI JEATCIBHOCTH TO TOJYYCHUIO HOBOTO 3HAHUA, €r0
MHTEpIIpeTaluy, MpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYyaIIHsIX.

K xonmy oOydenus B 8 Kiacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YpOBHE JOJDKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Y OOYUAIOLIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX HNOHATHUN: aTOM, MOJIEKYJA, XUMUYECKUN
9JIEeMEHT, [POCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAS U
HEOJIHOPO/HAs), BaJEHTHOCTb, OTHOCUTENbHAs aTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J10J1s1 XUMUYECKOT0 3JIEMEHTA
B COCAMHCHHWH, MOJSPHBIE 00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peaklusl, Kilaccuukauus
peakLMil: peakliMy COeIMHEHUS], PEAKIIMK PAa3JI0KEHUSI, PEAKLIUN 3aMEILEHUs, PEaKIUU
oOMeHa, 9K30- ¥ SHI0TEPMUYECKHE PEaKIiH, TeIUIOBOH 3((eKT peakuuu, SApo aToma,
AIIEKTPOHHBIN CJIOW aToma, aTOMHas OpOMTalb, pajnyc aToMa, XUMHYECKas CBS3b,
HOJISIpHasl M HEMNOJIApHAas KOBAJICHTHAs CBA3b, MOHHAs CBS3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAsI KOHIICHTPAIs) B PaCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHSATUH M NPUMEHSTH 3TU
HOHSITHS [IPU ONIMCAHUM BELECTB U UX IPEBPAIICHUN;

UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJIi COCTaBJieHUS (OpMyJl BEUIECTB HU
YPaBHEHUN XUMUYECKUX PEAKIIU;

OTIpeNieNIATh BAJCHTHOCTh AaTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEMNEHb
OKHCIICHHS JJIEMEHTOB B OHHAPHBIX COCJMHEHUSX, NPUHAIUICKHOCTh BEUIECTB K
onpefenéHHOMY KJacCy COEIUHEHHH 1o d¢opMynaM, BHUA XUMHYECKOW CBS3H
(xoBaJleHTHas ¥ HOHHAs) B HEOPTAaHUUECKUX COCTUHEHHUSIX;

packpsiBaTh cMmbici [lepmoanueckoro 3akona [I. M. MenpaeneeBa: n1eMOHCTPUPOBAThH
MNOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB XUMUYECKHX 3JEMEHTOB OT HUX
nojio)keHuss B Ilepumonnyeckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOTapo;

ONHKCBHIBaTh M XapakTepuszoBaTh Tabmuunyio Qopmy Ileproguueckoir cucTeMbl
XUMHYECKHX AJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpynna (A-rpymnmna)» u
«nobounas moarpynna (b-rpynma)», manbie u OOJBIIHME TMEPUOABI, COOTHOCHUTH
o0003HavYeHusI, KOTopble uMeroTcsi B Tabnuie «llepuoauyeckas cucreMa XUMUYECKUX
aneMeHToB [[. M. MenneneeBa» ¢ UMCIOBBIMH XapaKTEPUCTUKAMU CTPOECHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsii sAapa, oOOIIee 4YHUCIO 3JIEKTPOHOB M
pacnpeziesieHue X MO0 IEKTPOHHBIM CIIO0SIM);

KJIaccu(UIMPOBATh XUMHUYECKHE 3JIEMEHTBI, HEOPTaHMYECKUE BEIIECTBA, XMMUYICCKHE
peakiuu (M0 YHCIy W COCTaBY Y4YacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOICTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB, IOATBEp)KJas  ONHMCAHHWE NPUMEpaMH  MOJEKYJISPHBIX  YpaBHEHHU
COOTBETCTBYIOIINX XUMUYECKUX PEaKLUt;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUUECKHUX MPEBPAIICHUN B PA3JINYHBIX YCIOBUSX;
BBIUHCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (hopMyIie COeTUHEHHsI, MAaCCOBYIO JIOJIO BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI [0 YPABHEHUIO XMMUYECKOM peaKkIuu;



MIPUMEHSATh OCHOBHBIE ONEpAIlMM MBICIUTEIBHON NEATEIbHOCTH — AHAJU3 M CUHTE3,
cpaBHeHHE, 0000IIEeHIE, CUCTEMATH3AINIO, KIacCU(UKAIINIO, BBISIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — U1l M3YYEHUs CBOKCTB BEIIECTB M XUMUYECKUX PEAKIUU,
€CTECTBEHHO-HAYYHBIC METO/IbI MO3HAHUS — HAOJII0IEHNE, U3MEPEHKE, MOICTUPOBAHUE,
SKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

CJe0BaTh TMpaBWIaM IIOJIb30BAHUA XUMHUYECKOW TIOCYI0M ©  Ja00paTOPHBIM
o0opyZOoBaHHEM, a TakXe IpaBuWiaM OOpallleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU TIO BHIMOJTHEHHUIO Ta00PATOPHBIX XMMHUYECKUX OMBITOB 10 MOTYYSHHIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAAa M KHCIOPOJA), HPUTOTOBJICHUIO
pacTBOPOB C OMPENAEIEHHON MAaCCOBOM J10J€M PACTBOPEHHOIO BEUIECTBA, INIAHUPOBATH
U MPOBOJIUTh XUMHYECKUE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB WIEJIOYEH U
KHUCJIOT C IIOMOIIIBIO MHANKATOPOB (JaKkMyc, heHondranent, METUIOPAHK U IPYTHE).

K xonimy oOydenus B 9 kJjacce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y OOYUAIOLIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX NOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, [IPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTbD,
AIEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCJICHMS, XUMUYECKas peaklus, XUMHUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakiyu, MOJIb, MOJISIPHBIM 00BEM, PacTBOpP, JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJEKTPOJIUTHYECKAass JMCCOLMAIUS, pPEaKIWd MOHHOTO oOMeHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBecHe, oOpaTHUMble WU HEoOpaTUMBbIe peaKIuH,
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIE ~ PEaKlUH,  OKUCIHUTENIh,  BOCCTAHOBUTEIb,
OKHCJICHME M BOCCTAaHOBJICHHE, AIOTPONUs, aM(pOTEpHOCTh, XHMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAas, MeETaJUINYecKas), KpUCTaJJIM4ecKas pemérka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakluu, TMpeAesbHO JO0MycTUMas
koHieHTpanus [IJIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSATUH M NPUMEHSTH 3TU
MOHSTHUS ITPU ONKUCAHUM BEIIECTB U UX MPEBPAIICHUII;

UCIIONIb30BAaTh XUMHUYECKYI0 CHUMBOJMKY JJIsi COCTaBleHUS (OpMyN BEUIECTB H
YPaBHEHUN XUMUYECKUX PEAKLIUM;

OTpEeeNIATh BaJCHTHOCTh U CTENEeHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAMIEKHOCTh BEUIECTB K OINPEACIEHHOMY
KJIacCy COEIMHEHHWH 1Mo (QopmynaM, BUA XUMHYECKOW CBSI3U (KOBaJCHTHAsl, HOHHAS,
METaJJIM4ecKasi) B HEOPraHWYECKUX COEAMHEHMSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopmyiie, XapakTep cpelbl B BOAHBIX PAcTBOpPaxX HEOPraHUYECKUX COEIUHEHUH, THUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

packpbsiBaTh cMbich [lepuoanueckoro 3akona JI. V1. MenzeneeBa u JeMOHCTPUPOBATH
€ro NOHMMAaHME: ONHCHIBATh U XapaKTepu3oBaTh TaOimuuHyio (Gopmy Ilepuoamueckoii
CUCTEMBl XMMHUYECKHMX OJJIEMEHTOB: pa3iMuyaTh MOHITHUS «IJIaBHas mnoArpynma (A-
rpymma)» u «mnobouyHas mnoarpynmna (b-rpymma)», manple u OONbIIME TEPHOIBI,
COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPUOAMYECKOM TabIuUIIE, C YUCIOBBIMHU
XapaKTEpUCTUKAMHU CTPOEHUSI aTOMOB XMMHUYECKHMX JIEMEHTOB (COCTaB U 3apsj sAapa,
o0Imiee YnCio AIEKTPOHOB M PACIPEICIICHHE UX TI0 AJICKTPOHHBIM CJIOSIM), OOBICHSITH
o0uiye 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB 3JIEMEHTOB M HUX COCAUHEHUN B
mpeJenax MajlbIX EPUOAO0B U TTIaBHBIX MOATPYMII ¢ YYETOM CTPOSHUS KX aTOMOB;



KJIaccu(UIMPOBATh XMMHYECKUE JIEMEHTHI, HEOPTaHMYECKHE BEIECTBA, XUMUYCCKHE
peakiuu (IO YHUCITy W COCTaBY YYACTBYIOUIMX B PEAKIUU BELIECTB, MO TEIUIOBOMY
3 eKTy, 0 U3MEHEHUIO CTENICHEW OKHCICHUS XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHCHU(PUUECKUE XUMHUECKUE CBOWCTBA
NPOCTBIX U CIOXKHBIX BEIIECTB, MOATBEPKIAsi OMMCAHUE TIPUMEPAMHU MOJICKYJISPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIONIMX XUMHUECKUX PEAKIIHIA;

COCTABJIATh YPABHEHUS SJICKTPOJUTHUECKON JAUCCOLMAIMH KUCIIOT, MIEJI04Yel U colel,
TIOJTHBIC M COKpAIIEHHBIC YPAaBHECHUsI PEaKIMi HOHHOTO OOMEHa, YPaBHEHUS pEaKIuii,
HOJTBEPKJIAIOIIMX ~ CYLIECTBOBAaHME TI'€HETHUYECKOW CBSI3M MEXIy BeIIeCTBAaMU
Pas3INYHBIX KIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca STHX PEaKLuii;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTHU
NPOTEKAHUS XUMUYECKUX MTPEBPAIICHUH B Pa3INUHbIX yCIOBHUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BELIECTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOT0 3JIeMEHTa 10 (hopMylie COeTUHEHNUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOANUTH PACUETHI IO YPABHEHHIO XUMHUYECKOW PEaKIINH;

coONoaTh IMpaBWa TIIOJIb30BAaHUS XUMHYECKOW TMOCYIOM U J1abopaTOpHBIM
00Opy/IOBaHHEM, a TaKKe IMpaBHia OOpPAalICHUS C BEHIECTBAMH B COOTBETCTBHU C
MHCTPYKIHUSMHU T10 BBITIOJTHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJyUYEHHIO U
cOoOMpaHUIO ra3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO rasa);

NPOBOJUTH PEAKLMH, TOJATBEPIKIAIOIINE KAaueCTBEHHBIH COCTaB Pa3IMYHBIX BEILIECTB:
pacmo3HaBaTh OMBITHBIM IyTEM XJIOPHUA-, OpOMHI-, HOIUA-, KapOoHaT-, Qocdar-,
CUIIMKAaT-, Cynb(haT-, THIPOKCHUA-UOHBI, KATHOHBI aMMOHHS ¥ WOHBl H3yYeHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
NPUMEHSITh OCHOBHBIC OTIEPAIIMH MBICIHTEIBHON NEATENFHOCTH — aHAJIM3 W CHUHTE3,
CpaBHEHHE, O00OOIICHHE, CHCTEMAaTH3alliio, BBISIBICHHE MPUYNHHO-CIICACTBEHHBIX
CBSI3eH — JUI1 M3YYEHHUS CBOWCTB BEIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayYHBIE METO/IbI TO3HAHUS — HAOIIOICHNE, U3MEPEHNE, MOJIEIIMPOBAHHE, SKCIIEPUMEHT
(peanbHbBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoumnuecTBo yacos
Ne HaunmeHnoBaHue pa3ies1oB U DJIeKTpOHHbIe (LM (ppoBbIE)
KonTpoJbubie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypPChI
padoThI padoThI
Pa3gen 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
NPaKTHYECKOH IeATETBHOCTH https://m.edsoo.ru/7f41837c
YeJ0BeKa
19 BemecTBa u xuMuueckue 15 1 bubmuoreka [JOK
peakiuu https://m.edsoo.ru/7f41837¢c
Wroro mo paszneny 20
Pa3nen 2. Baxueiinme npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB
21 Bosnyx. Kucnopon. Ilonsarue 6 bubmmorexa [IOK
00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o 8 1 bu6mmorexa [JOK
KHCIIOTaX M COJISAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK
OCHOBAHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCHI 1 1 1 bu6mmoreka [JOK
HEOPraHUYeCKUX COCTMHEHHIA https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Paznen 3. Ilepuoagnuecknii 3axoH u Ilepuoguyeckas cucrema xumnieckux 3jeMeHToB /I. U. Menneneesa. CtpoeHue aToMoB.
XuMmnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepuonnueckas cucrema

bubmuoreka [JOK
31 XMMHHCCKHX S/ICMEHTOB J| ! https://m.edsoo.ru/7f41837c
Menpnene-eBa. CTpoeHue
aToMa
X .
. OI/IMI/I‘IeCeKaH c13_}13b . bubmunorexa [JOK
' KACTHTCEIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKI_[I/II/I
N 15 bu6mmoreka [JOK
TOTo 1o pasiely hitps://m.edso0.ru/7f41837¢
p 3 bu6mmoreka [JOK
C3CPBHOC BPCMi https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

9 KUIACC

Koaun4yecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Kontpoubnbie | IIpakTnueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoTsbI padoTsbI
pecypcsbl
Paznen 1. BemecTBO M XMUMHYeCKHE peaKIMU
[ToBTOpEHME U yIITyOJICHHE 3HAHUIT bubmuoreka [JOK
1.1 5) 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca https://m.edsoo0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTU XUMHUYECKUX 4 bubmuorexa [JOK
' peakuuii https://m.edsoo0.ru/7f41a636
DJIEKTPOJIUTHYECKAS TUCCOIUALIUS. bu6nmoreka [IOK
1.3 8 1 1
XUMHYECKHE PEaKIIMU B paCTBOPaxX https://m.edso0.ru/7f41a636
Hroro no paszaeny 17
Pa3nen 2. HemeTaibl M MX COETHHEHHSA
21 OOm1ast XapakTepUCTUKAa XUMHUUECKUX 4 1 bubmmoreka [IOK
' anemeHTOB VIIA-rpynmer. ["anoreHs https://m.edsoo.ru/7f41a636
o | Cmmmeme—
' PyIHpL. - https://m.edsoo.ru/7f41a636
COEIMHEHUS
vy | S | L ook
. JIEMEHTOB V A-TpYIIIBL. T "
Py ’ P https://m.edsoo.ru/7f41a636
UX COEIMHEHUS
24| sacwemon WVacrpyams. Yrseponn . 1 ,  DumoreliOK
' . PYTHRE poa https://m.edsoo.ru/7f41a636
KPEeMHHHN B UX COCTUHECHUS
Hroro no pazneny 25



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

Pa3nea 3. Merajuibl 1 UX COeIMHEHUSA

3.1 OO01re cBOMCTBA METAILIO 4 bubmuoreia LIOK
. W€ CBOICTBA METAJIIIOB
m https://m.edso00.ru/7f41a636
. bubmmnoreka [IOK
3.2 Baxueiinme MeTaiuisl ¥ UX COSINHEHN 16 hitps://m.eds0o.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:kamomas cpeaa
41 Bewe . croBe 3 bubnmmoreka [IOK
' HHECTEA 1 MATCPHAIIBL B KHSHH HCI0BCKA https://m.eds00.ru/7f41a636
Utoro mo pazneny 3
p 3 bu6mmoreka [IOK
C3CPBHOC Bpem https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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




INOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
No Kosun4yecTBo 4acoB Jara DJieKTPOHHbBbIE N POBbIE
Tema ypoka Konrposbubie | IIpakTuyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3yYeHUs
padoThI padoTsbI pecypchl

1 [Ipenmer xumuu. Ponbs xumuu B 1 bu6mmorexa [JOK
JKU3HU YeIoBeKa. Tela U BelecTBa https://m.edsoo.ru/ff0d210c

5 ITonsTHEe 0 MeTO1aX MO3HAHUS B 1 bu6mmoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1

3 «[IpaBuna paboTsl B 1abopaTopuu 1 bub6nuorexa [IOK
U IpuéMbI 0OpaIeHus ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)»

4 YucTthie BelecTBa U CMECH. 1 bu6mmoreka [JOK
Crnioco0sl pazieneHus cmeceit https://m.edsoo.ru/ff0d26ca
[TpakTuaeckas padora Ne 2

5 ((Il))a?»,I[GJ'IeHI/IC cﬁeceﬁ (Ha mpumepe 1 Bubnmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COIM)»

6 ATOMBI U MOJIEKYJTBI 1 Bubmorexa HOK

https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMUYIECKUX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie 1 CIIOKHBIC BEIIECTBA 1 Bubnnorexa IOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE yUEHUE 1 bubmorexa IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IMOCTOSHCTBA COCTaBa
BEIIECTB. XUMUYecKas popmyIa.

bu6mmoreka [IOK

10 BajieHTHOCTh aTOMOB XUMHUECKUX https://m.edsoo.ru/ff0d2eae
AIIEMEHTOB
OTHOCHUTEeNIbHAs aTOMHAs Macca.
11 OTtHOCUTENbHASI MOJIEKYJISIPHAS bubnnorexa IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas goJsi XUMHYECKOTO bu6mmoreka [JOK
3JIEMEHTA B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KommuaectBo BemecTBa. Mob. bu6mmoreka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMHYCCKHUE bu6mmoreka [JOK
SIBJICHUS. XMMHUYECKasi PeaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBus NpoOTEKaHUs bubmuoreka [{OK
XUMHUYECKUX PeaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubnmnoreka [JOK
XUMHYECKUE YPaBHCHHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus KoauuecTBa, MacChl
17 BEIIIECTBA 10 ypaBHeHI/I}Il\; bubmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX peaKIui
Knaccudukamms xumuaecknx
18 peaxung (co:z[HHeHm{, bubmorexa HOK
https://m.edsoo.ru/ff0d3f34
pasoKeHHS, 3aMeIeHUs, OOMeHa)
M. B. JIOMOHOCOB — y4€EHBI- BuGmorexa LIOK
19 sHimkIoneauct. O0o00IeHne n

cucTeMaTH3aus 3HaHUu!

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d3f34
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Konrponsnas padora Nel o teme

20 «BerecTBa 1 XUMHUYECKHE BuGmmorera LIOK
https://m.edsoo.ru/ff0d4290
peaKuum»
Bo3nyx — cmech ra3zos. Cocras
21 BOS)f;IX&. Kucnopon — sanement u Bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
du3nvecKue U XUMHUICCKHE
29 CBOMCTBA KUCJIOpO/1a (peaKiuu bubnmnorexa [JOK
okucneHus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHIaX
Crioco0sl MoTy4eHus KUCI0poia B
23 naboparopun ZI npOMLILuJIeHI;IoI::TI/I. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Tpumenenue Kkuciaopoaa
TemnnoBoii 3¢ PeKT XUMHIECKOM
€aKIuu, MOHSATHUE O
24 EepMI:_)XI/I,l\/II/I‘ICCKOM ypaBHEHUHU bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- M SHAOTEPMHUYECKUX
peaKuusax
TormmuBo (He(Th, Yroiab U METaH).
25 3anH3HeI£He¢];03I[§X3, CTIIOCOOBI gro bubmmorexa LOK
https://m.edsoo.ru/ff0d4c4a
MPeIOTBpALCHUS
[TpakTiaeckas pabota Ne 3 mo Teme
26 «IP[OJ'Iy‘IeHI/IC u 206I/IpaHI/Ie bubamorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCITIOPOJ1a, U3YYSHHE €r0 CBOMCTBY»
97 Bonopon — sneMeHT u rpocroe bubnuorexa [IOK

BemecTBo. Haxoxaenue B mpupojie

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

duznyeckue 1 XUMHYECKHE

28 cBoMcTBa Bojiopoa. [Ipumenenue bubmmorexa [IOK
https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA

29 [ToHsATHE O KHCIOTAX U COMIAX bubmmorexa IOK

https://m.edsoo.ru/ff0d50d2

30 CrniocoObI oTy4YeHus: BOJOPO/a B bubmmorexa [IOK
nabopaTtopun https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padora Ne 4 1o Teme

31 «E[onyqeﬂne U EOGHpaHHe bubmorexa OK

. https://m.edsoo.ru/ff0d4f42
BOJIOPO/A, U3YUEHHE €T0 CBONCTBY»

32 MoutsipHbIf 00BEM Ta30B. 3aKOH bubmuoreka [JOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYeCTBa

33 BEIIIECTBA rasa 10 €ro W3BECTHOMY bubmmorexa LIOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Brruucienust 00bEMOB ra3oB 110

34 YPaBHEHUIO PEAKIMU HA OCHOBE bubnuorexa [IOK
3aK0HA 00BEMHBIX OTHOIIEHHMA https://m.edsoo.ru/ff0d5708
razoB

35 du3nyecKkue U XUuMHUUYECKHUE bu6mmoreka [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lonstre 00 bu6mmoreka [IOK
WHANKATOpaX https://m.edsoo.ru/ff0d59e2
Boma kak pacTBopuUTENb.

37 Hacsimienaslie 1 HEHACHIIIICHHBIS bu6mmoreka [IOK

pacTBOPBLI. MaccoBas goJs
BC€HICCTBA B PaCTBOPC

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
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ITpakTuyeckas pabora Ne 5 o Teme
«ITpuroroBiieHrE pacCTBOPOB C

bu6mmoreka [IOK

38 ornpeaenEHHON MAaCCOBOM oIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BELIECTBA

39 Konrponsnas padora Ne2 mo teme bubnuoreka [IOK
«Kucnopoza. Bomopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, KJIacCUupUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue u XUMHUYECKU

41 CB(:)J;};TZa I(eI/ICJ'IOTHBIXeCOCHeOBHLIX u Bubmworexa LIOK

’ https://m.edsoo.ru/ff0d664e

aM(pOTEpPHBIX OKCHJIOB

42 OcHOBaHUS: COCTaB, bu6mmoreka [JOK
Kiaaccu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonydyeHnue nu XxXuMH4eCcKue bubmuoreka [{OK
CBOIicTBa OCHOBaHUIA https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctas, kinaccuduxaus, bu6mmoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuenune n xummudeckne bu6nuoreka [JOK
CBOICTBA KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa

46 CHOCOéBII) Hji)ﬂy‘-I)CHI/ISI, XI/IMI/I‘-IZ(IZ)KI’/IC bubmmorexa LOK
CBOHCTE https://m.edso0.ru/00ad9474
[TpakTuyeckas padora Ne 6.

47 PemreHne skciepUMEHTAIBHBIX bubnuorexa [IOK

3aga4 110 TCMEC «OCHOBHBIE KJIACChI
HEOPTaHUYCCKUX COCHHHeHHﬁ))

https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

I'eneTnyeckas cBs3b MCKAY

48 KJIaCCaMH HEOPTaHHUYECKUX Bubmmorexa LIOK
N https://m.edsoo.ru/00ad9a50
COCTMHEHUH
49 O06001IeHNEe U CUCTEMATU3ALIHS bubmuoreka [JOK
3HAHHUN https://m.edsoo.ru/00ad9cb?2
KonTponbsras padora Ne3 mo teme
50 "OCHI;BHLIG Knlzlccm bubmorexa LIOK
o https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHCHUI
51 | ammmcort svomommon, Tommmne BrGmiorera LIOK
https://m.edsoo.ru/00ad9ffa
0 TPYMIaxX CXOHBIX 3JIEMEHTOB
[Iepuoanueckuii 3aKOH U
59 [Tepuonuueckas cucteMa bu6mmorexa [JOK
XUMHUYECKHX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52¢
Meneneesa
53 [Tepuromsl, rpyMIIbL, HOATPYIIBI bubmmorexa IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocrtaB bubnmoreka [JOK
aTOMHBIX siep. M30Tomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX o6onoqel<v BuGmorexa [OK
55 aToMOB 351eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cucteMsl /1. 1. MeHaeneeBa
XapaKkTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA 10 €ro MOJIOKEHUIO B bu6mmoreka [JOK
[Mepuonnueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Meunpeneesa
57 3nauenue [leproauyeckoro 3akoHa bubnmorexa [JOK

AJIs1 pa3BUTUA HAYKH U IIPAKTUKH.

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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. . MenneneeB — yu€HbIid,
MeIaror v rpaXxJJ1aHuH

58 DIEKTPOOTPULIATEIBHOCTh aTOMOB 1 bubnuorexa IIOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
59 HonHas XuMu4ecKas CBSI3b 1 https://m.e dsgo.ru /00adac3d

60 KoBanenTtHas nonsipaas 1 bubmuoreka [JOK
XHUMHYECKast CBSI3b https://m.edsoo.ru/00adaab8

61 KoBanenTtHas nenonsipHas 1 bubmuoreka [{OK
XHUMHUYECKast CBA3b https://m.edsoo.ru/00adaab9

62 CTereHb OKHCIICHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adae28

63 OKucCIUTEIHLHO- 1 bu6mmoreka [JOK
BOCCTAaHOBUTEJbHBIE PEAKIIUU https://m.edsoo.ru/00adb076

bu6mmoreka [JOK
64 OKHCIIUTEIN ¥ BOCCTAHOBUTEIIN 1 https://m.e dsc])-(I).ru 100adb076

65 | crpuomme srows, Xrmmreonmn | 1 Enmorexa 10K
N https://m.edsoo.ru/00adb486

66 PezepBHslii ypok. O6001meHe 1 1 bubmuorexa [IOK
cCUCTEMATH3AIUS 3HAHUN https://m.edsoo.ru/00adb33c

67 PezepBHslii ypok. O6001meHE 1 1 bubmuorexa [IOK
CHCTEMaTH3alMs 3HAHUI https://m.edsoo.ru/00ad9cb2

68 PezepaHblil ypok. O60011eHE 1 1 bubnuorexa [IOK
CHCTEMAaTH3alMs 3HAHUI https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIACC

KoandyecTBO 4acoB

DJIEeKTPOHHBIe HH(PPOBbIE

Ne Jara
Tema ypoka Kontposbubie | IIpakTHyeckue 00pa3oBaTesIbHbIE
n/n Bcero U3YYCHUSA
padoTbl padoTbI pecypchl
[Tepuoauueckuii 3aK0OH.

1 [Tepuonnueckas cucrema 1 bu6mmorexa [JOK
XMMHYECKHX d1eMeHTOB J[. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XEMI/I‘ICCKI/IX SJIEMEHTOB 1 bubmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanmst 1 HoMeHKIaTypa 1 bubmuoreka [{OK
HEOPraHUYeCKUX BEILECTB https://m.edsoo.ru/00adb7e2
Bupl XuMHu4eckou CBSI3M U THUIIBI bu6mmorexa [JOK

4 .. 1
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbact
Kontponbnas pabota Nel o teme

5 «IToBTOpEHUE U yriIyOIeHue 1 1
3HaHWUW OCHOBHBIX pa3esioB
Kypca 8 Kiacca»

Knaccudukaims XUMHUECKUX

6 eaK 1/11(“;) o HaSJ'II/I‘lHBIM 1 bubmorexa OK
peart p https:/m.eds00.ru/00adbch0
MpU3HaKaM
IToHsaTHE 0 CKOPOCTH XUMHUYECKOHU

7 €aKINU HOHHI”)[I/IC 0 TOMOTEHHBIX 1 bubmorexa HOK
P ’ https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIHIX

8 IloHsTHE O XUMHUYECKOM 1 bu6mmorexa [JOK

paBHOBecHH. PAKTOPBHI,

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adc28c

BJIMSIIOLLIME HA CKOPOCTh
XUMHUYECKOHN peaKIuu U
MOJIOKEHNE XUMHUYECKOTO

paBHOBECHS
9 OKucIuTEIBLHO- bubmuoreka [JOK
BOCCTAHOBUTEIIbHBIE PEAKIHH https://m.edsoo.ru/00adcade
Teopust SNEKTPOIUTHISCKOMN
10 I[Hccls)ounaun;.p CunbHEIE U bubmorexa HOK
https://m.edsoo.ru/00adcd68
ci1a0ble AIEKTPOJIUTHI
11 HonHbIe ypaBHEHUS peakUi bubmorexa LIOK
https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCJIOT U
OCHOBaHUI B CBETE
12 MpeJICTaBICHHI 00 bubmmorexa HOK
. https://m.edsoo.ru/00add5d8
AIIEKTPOITUTHYECKOM
JIACCOIUAIIAN
XUMHUYECKHE CBOMCTBA COJIeH B
13 CBeTE MpeJCTaBICHUI 00 bubnmorexa [JOK
JIEKTPOTUTHIECKO https://m.edsoo.ru/00add8b2
JINCCOIUAIIAN
14 [TonsiTHE O TUAPOIN3E COJICH bubmmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O06001IeHNE U CUCTEMATU3AIIHS bubmuoreka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1. BuGmiorexa 1IOK
16 «Pemenune sKcriepuMeHTaIbHBIX

3agaq»

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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https://m.edsoo.ru/00addbfa

Konrtponsnas padora Ne2 o teme

17 «INEKTPOTUTHIYECKAS bubmuorexa [JOK
nucconuanys. XUMUYECKue https://m.edsoo.ru/00addec0O
pEaKiuu B pacTBOPAX»

. Oobmas xape)lécTepHcha BuGmmorexa OK
raJIOTeHOB. XMMHUYECKHE

5 https://m.edsoo.ru/00addfe2
CBOICTBA HA TIpUMEPE XJI0pa
X .C
19 wwcrora, nmimicexie crofcrsa biGorera L1OK
’ ’ https://m.edsoo.ru/00ade104
MOJTyYCHHE, IPUMECHEHUE
IT 6ota Ne 2
20| tewe dloayuce commoli b morera LIOK
Y .. https://m.edsoo.ru/00ade348
KHUCTIOTHI, U3y4YCHHE € CBOWCTBY»
B
20| xuntscexix pearia, e o bitbmorera LIOK
DAL, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B H30BITKE

29 OO1as xapakTepucTUKa bubnmoreka [JOK
aneMeHTOB VIA-Tpymmbl https://m.edsoo.ru/00ade64a
AmnnoTponHble MOAU(PUKALUU
cepbl. Haxoxnenue cepol 1 €€ bubnmoreka [JOK

23 .

COCJTMHECHUH B IPHUPO/IC. https://m.edsoo.ru/00ade64a
XHUMHYECKNE CBOMCTBA CEPBI
CepoBogopo, CTpOEHHE,
24 q)ngﬂzefxﬁei x;fquetKHe Bubmorexa HOK
. https://m.edsoo.ru/00ade802
CBOICTBa
O .C
KcHIbI cepbl. CepHast KUCIIOTa, BuGmiorexa [IOK
25 buznyecKre U XUMHUIECKUE

CBOfICTBa, IMPUMCHCHHEC

https://m.edsoo.ru/00adea28
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XHUMHUYECKUE PEAKLINH, JIEIKALLNE
B OCHOBE IIPOMBIIIJIEHHOT'O
crioco0a ToTy9eHus! CEpHOI

bu6mmoreka [IOK

26
KHCJIOThI. XUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKAIOIICH CPeIbl
COCTMHCHUSAMH CEPbI
Breraucienne maccoBoi q0m bu6mmoreka [JOK
27
BBIXO/1a MPOJIYKTa PEaKLUH https://m.edsoo.ru/00adec8a
OOm1ast xapaKTepUCTHKA
351eMeHTOB VA-rpynisl. A30T,
28 S — o bu6mmorexa [JOK
MPOCTPAHCHUE B PU
pactipoctp PHPOAS, https://m.edsoo.ru/00adeea6
¢busnvecKue 1 XUMUYECKHE
CBOIICTBa
AMMHUaK, ero pu3nuecKue u
29 XUMUYECKHE CBOMCTBA Bubmmorexa LIOK
’ https://m.edso0.ru/00adf004
MOJTYYCHHUE ¥ IPUMCHCHHE
“ HpaKTI/II_FeCKaa pabota Ne 3 o BuGmiorexa LIOK
uaka
reme « OﬂyquHevaMM ’ https://m.edsoo.ru/00adf180
W3YYCHHE €r0 CBOMCTBY
31 A3oTHas kuciora, e€¢ pusudeckue bu6morexa [JOK
1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U
COJICH aMMOHUS B KQUECTBE
39 MUHEPAIBHBIX Y100pEHHUIA. bubnmorexa [JOK
XUMHYECKOe 3arpsi3HeHNE https://m.edsoo.ru/00adf518
OKpYXKaloIei cpebl
COCJTMHCHUSIMU a30Ta
33 dochop. Oxeun pochopa (V) u bubnmorexa [JOK

dbochopHas kuciaora, GU3NIECKHE

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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U XUMUYECKHE CBONCTBA,
MOJTy4YeHue

Hcnons3oBanue docdaTos B
Ka4eCcTBE MUHEPAIbHBIX

bu6mmoreka [JOK

34 yI00peHui. 3arpsi3HeHHe https://m.edsoo.ru/00adfc20
MIPUPOTHON cpeapl pochaTaMu
VYraepon, pacrpocTpaHeHHE B
35 HpHpEﬂ); gmnlt){ecgl)de u Bubamorexa LIOK
’ 8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxcuppl yrieposa, ux
35| oonforss Seonomsconst Buomoresa LIOK
https://m.edsoo.ru/00adfebe
po0OIJIeMBbI, CBSI3aHHBIE C OKCHUIOM
yriepoaa (1V)
37 YroapHas KUCIOTa U €€ Cou Bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
ITpakTnueckas padora Ne 4 o
38 teMme "[lonydeHue yriaekucinoro bubmuorexa [IOK
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HoH"
[TepBoHayabHbBIE MOHATHUS 00
39 OpfaHI/I‘IeCKI/IX BelIeCTBaxX KakK 0 bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIepoaa
40 Kpemuwuii u ero coeuHeHus bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
41 ITpakTrueckast padorta Ne 5. bubmumorexa [IOK

Pemenne OKCIICPUMCHTAJIbHBIX

https://m.edso0.ru/00ae0bf2
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3a11a4 110 TeMe «Bakueunmme
HEMETAJUIbI U UX COSTUHEHUSI

Konrtponsnas padora Ne3 o teme

bu6mmoreka [JOK

42 «BaxHenmye HeMeTaIlIbl U UX https://m.edsoo.ru/00ae0e18
COCTUHCHUSDY
OO1as xapakTepucTUKa
XAMHYECKHUX DJIEMCHTOB —
43 METaJII0B. Metannndeckas CBs3b bubmuoreka [JOK
U METaJUTHYecKas https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKasl pelI€TKa.
du3znyeckue CBOMCTBa METAJIJIOB
XUMUYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUYECKUHN PSILL bubmorexa IOK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJNIOB
O61ue cnocoObl MOTyYeHUS
MetaiuioB. CruiaBbel. Berancnenus
45 10 YPaBHEHHSIM XUMHYECKUX Bubmmorexa HOK
. https://m.edsoo.ru/00ae1156
peaKIuii, €CIIU OJIMH U3 PEarceHTOB
COZEPKUT IPUMECH
46 [TonsiTHE O KOPPO3UU METAIIOB bubmorexa LIOK
https://m.edsoo.ru/00ael1278
47 [llenouHble MeTAILITBI bubnmorexa LHOK
https://m.edsoo.ru/00ae14b2
48 OKCuIbI M THAPOKCUIBI HATPUS U bu6mmoreka [JOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIC METAIITBI — bubmuoreka [JOK

KaJIbIIMA 1 Mardui

https://m.edso0.ru/00ae15e8
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Baxxnaeilinme coequHEeHUS

bubmuoreka [{OK

>0 KaJTbIHsI https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3ALIUS
3HAHHUI
59 JKEcTKOCTh BOABI U CITIOCOOBI €€ bu6mmoreka [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 mo
53 Telljwe ")KéCTKOCI’;B BOJBI I METOJBI bubmorexa HOK
i " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 J— bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOMCTBA OKCUAA U bubnuoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
% Keneso https://m.edsoo.ru/00ae1d86
57 Oxcupl, THIPOKCUIBI U COMTU bubnmorexa [JOK
xenesa (IT) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O060011eHEe ¥ cUCTEMaTU3alUI
3HAHUI
ITpakTrueckas padorta Ne 7.
59 Pemenne sxkcniepuMeHTanbHBIX bubnnorexa [JOK
3a1a4 1o TeMe «BaxkHewme https://m.edsoo.ru/00ae3de8
METaJUThl U X COSTUHEHUS
Berarcnenus mo ypaBHEHUAM
60 XUMHYECKUX PEAKLIUN, ECIIH OAUH bubmuorexa [IOK

N3 pC€arcHTOB AaH B H30BITKE WJIN
COACPIKUT IMMPHUMCCH. Brrancnenus

https://m.edso0.ru/00ael1750
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MacCOBOH JI0JIM BBIXO/IA ITPOITYKTA
peaKun
61 O00011IeHIE U CUCTEMATU3ALIUS 1
3HAHUH
Kontponbnas pabota Ned4 o reme
62 «BaxxuHeiimme MeTabl 1 UX 1
COEIMHEHUS»
63 BemecrBa u Mmarepuaisl B 1 bubmmorexa [IOK
[IOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE 1 bubnuoreka [IOK
OKPYIKAFOIICH CPe/Ibl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHun 1 bubmmorexa [IOK
HKOJIOTHYECKUX MPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O60011eHuE U 1 bubnuorexa [IOK
CHCTeMAaTH3alus 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHNE U 1 bu6nuoreka [JOK
cUCTEMATH3AIUS 3HAHUN https://m.edsoo.ru/00adb33c
68 PezepaHblil ypok. O60011eHIE 1 1 bubnuorexa [IOK
CHCTEMaTH3alMs 3HAHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I1O 68
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METOIUYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET






