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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pazoBaTeNIbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
npeaMeTa, YCTaHABIIMBAET 00s13aTeIbHOE NPEAMETHOE COJIEp)KaHHE,
IPEAYCMATPUBAET PACHPEACIICHHE €ro IO KiaccaM W CTPYKTYPUPOBAHUE IO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0COOCHHOCTEW  00ydYarommxcsi, ONpelensieT BO3MOXKHOCTUA — IMpeAMeTa IS
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ynbTaraM oOydeHHs] XMMHUHU Ha YPOBHE IIeJIel U3y4eHUs MPeMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIErocs IO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIYKUT OCHOBOM g (opMUpOBaHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepualbHOM E€IMHCTBE MUPA, BAXKHYIO
poNb UrparoT (GopMUpyeMble XUMHUEHW TPECTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSL UYETOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOMH,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumuu:

CIOCOOCTBYET  peaiu3allii  BO3MOXKHOCTEM  JJii  CaMOpPa3BUTHUS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEH
OoOydJaromuXxcs, HABBIKOB HX CaMOCTOSTENbHONM Yy4eOHOH  JIeITeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MTOBCETHEBHOM ’KM3HU, TaK U B MPO(ECCHOHATBHOM 1€ATETbHOCTH;

3HAKOMHUT CO CHENU(UKON HAy4YHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YUYaOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMAM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
collepaHusl ~ y4eOHOro mpeaMeTa, KOTOPbIM  SABJSIETCA  MEIarorMuecku
aJanTHPOBAHHBIM OTpakeHHEM 0a30BOM HAyKHW XMMHH Ha ONPEACIEHHOM dTarle eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHUYECKON XUMUHU.

CtpykTypa comepaHHUsl MPOTpaMMbl IO XUMHH C(POPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILECTBE U CUCTEMBI MOHITHN O XUMHYECKOU
peakiuu. OO0e O3TU CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl [0 IPHHIUITY
MOCJIEAOBATEBLHOIO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOrO YPOBHSL:

— aTOMHO--MOJICKYJISIPHOTO YYE€HMSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUEHHS O CTPOECHUU aTOMa U XUMHUYECKOU CBSI3H;

— TpeACTaBICHUNU 00 JJIEKTPOJIUTUUECKON JUCCOIMAlUM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHA K JIpyromy, BBIONHSAA (YHKIUKA OOBSICHEHUS U MPOTHO3ZUPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOXHOCTEH MPaKTUUYECKOTO MPUMEHEHUS U TOJy4YEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEACTABJICHUS] O XMMUYECKON COCTABJISIIONICH HAyYHOW KApTUHBI MHUpPA B JIOTHUKE
e€ CHUCTEMHOW MPUPOAbI, LIEHHOCTHOTO OTHOILICHHUS K HAyYHOMY 3HAHUIO H
METOJIaM MO3HAaHWSI B Hayke. M3ydeHHE XHMHUM MPOUCXOAUT C MPUBICYCHUEM
3HAHUW U3 paHee H3YYCHHBIX YUEOHBIX NpeaMeToB: «OKpyXalomMuil MUpy,
«buonorus. 5—7 knaccel» U «Du3nka. 7 Kiaacc.

[Ipy wu3ydeHUH XUMHH TPOUCXOIUT (POpMHpOBaHHE 3HAHHH OCHOB
XUMUYECKON HayKH Kak O0JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTA YE€JIO0BEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (HaKTOB, MOHATHUH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH,
JOCTYITHBIX 00OOIICHUN MHPOBO33PEHUYCCKOI'0 XapakTepa, s3blKka HayKH, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMUYECKUX PeaKIuii, B (OPMUPOBAHNU U PA3BUTHH TMO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHMH B Yy4€OHO-TIO3HABATEIIbHOM M Yy4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (GopMHUPOBaHUE UHTEIJIEKTYyaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HaIlpaBJICHHOCTb OOydYeHHsT Ha CHUCTeMaTH4ecKoe MpHOOIICHHE
O0y4aromMxcss K CaMOCTOSITENbHON MO3HABaTEIbHON JAEATeNbHOCTH, HAYYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCATbHOE 3HAYEHUE ISl
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUS
OKPYKaIOI[ET0 MHUpa, WCIONB3YyS 3HAHWS W OMBIT, MOJTYYCHHBIE TPU H3Y4YEHUHU
XUMHH, TPUMEHITh WX TPH PEIICHWH TpoOJeM B TOBCEAHEBHOW KHU3HU W
TPYAOBOM JEATEIIBHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
IEJIECOO0PA3HOro TMOBEJAEHUS B OBITY WU TPYHOBOM JESATENBHOCTH B IIENISAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTUE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHHID Ha OCHOBE YCBOGHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQuiIsl U HAMpPaBICHHOCTU AalbHEHIIEro
o0yJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UJII M3Y4YCHUS XHMHHM Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBanus, cocTaBisieT 136 gacos: B 8 kiacce — 68 gacoB (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KNIACC

IlepBoHaYyanbHBbIC XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Ponp XxuMun B )KU3HU YelnoBeKa. XUMHUs B CUCTEME HayK. Tena u BeniectBa. @U3NUECKHUE CBOMCTBA
BeIIeCTB. ArperatHoe cocTossHue BeuiecTB. [loHsATHE 0 MeToax Mmo3HaHus B XUMHUU. YucThie BenlecTBa U cMecH. CocoOsl
pas3nesieHus CMECEN.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE IEMEHTHI. CHMBOJIBI XMMUYECKUX JIEMEHTOB. 1IpocThie U CII0JKHBIE BELIECTBA.
ATOMHO-MOJEKYIIIPHOE yYEHUE.

Xumunueckass ¢popmyina. BaneHTHOCTP aTOMOB XMMHYECKMX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocutenbHasgs aTomHas macca. OTHOCUTENbHas MOJEKYJspHass macca. MaccoBass 10 XMMHYECKOIO JJIEMEHTAa B
COCIMHECHUMU.

KonnuectBo BemecTBa. Monb. MomsipHas Macca. B3auMoCBs3b KOJIMYECTBA, MACCHl M YUCIA CTPYKTYPHBIX €IHHMIL
BelecTBa. Pacuérel mo popMynaM XUMHUUECKUX COCTUHEHUM.

duznueckne U XUMHUYECKUE SIBICHUS. XMUMHUYECKasi peaklus U €€ NPU3HAKU. 3aKOH COXPAaHEHHs MAaCChl BEILECTB.
Xumuueckue ypaBHeHus. Knaccudukanus XMuMUYECKUX peakinil (COeAMHEHUS, PA3I0KEHUS, 3aMeLIeHuUs1, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XUMHYECKOW TTOCY/I0M, TpaBIJIaMH pabOTHI B JJabopaTopuu 1 nmpuéMaMu oOpaiieHus ¢ 1abopaTopHbIM
000py0OBaHUEM, H3YYEHHME U OIMCaHUE (PU3MUYECKUX CBOWCTB 00pa3Li0oB HEOPraHMYECKUX BELIECTB, HAOJIIOJIEHUE
¢usnyeckux (IJIaBJI€HUWE BOCKA, TasHUE JbJa, PACTUpPAHHME caxapa B CTYIKe, KUIEHHE M KOHJEHCAIMs BOIbI) U
XUMHUYECKUX (FOPEHHME CBEYM, IPOKAJMBAHHE MEJHOW IIPOBOJIOKM, B3aMMOJEHCTBHE MeJa € KHUCJIOTOW) SIBICHUH,
HaOJII0/ICHNE U OMHMCAHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX Peakinil (pazIoxkeHne caxapa, B3auMOJICHCTBUE CEPHOM
KHCJIOTBI C XJIOpUJIOM Oapus, pasnoxkeHnue rugpokcuna meau (1) mpu HarpeBanuu, B3auMOZEICTBUE JKeJle3a C pacCTBOPOM
comu Memu (ll), m3yueHue cmocoOGOB pazfeneHus cMeceil: ¢ IMOMOUIbI0 MarHurta, (UIbTPOBAHUE, BBIIAPUBAHUE,
JUCTUIUISALUS, XpoMmarorpadusi, MpPOBEJECHUE OYUCTKA IIOBAPEHHOM COJNM, HAOJIOJEHHE M ONHMCAHUE pEe3ybTaToOB
POBE/ICHNUS ONbITa, MJUTFOCTPUPYIOLIETO 3aKOH COXPaHEHHUsI MacChl, CO3/1aHue MoJIeNel MOJIEKY (IIapOCTEPKHEBBIX).

BaxHelimue npeacTaBuTe 1M HEOPraHMYeCKNX BellleCcTB



Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kucinopon — aneMeHT M mpocToe BemecTBo. HaxoxaeHue kuciaopona B
npupoje, (pusmueckue U XUMHUYECKHe cBoicTBa (peakiuu ropeHus). Oxcunbl. IIpumenenue kuciopona. CrocoObl
NOJIyYE€HUSI KHCIOpOAa B JIaDOpaTOPUM U MPOMBILUIEHHOCTH. KpyroBopoT kuciopona B npupoae. O30H — amioTporHas
MoAu(DUKAIIAS KUCIIOPOa.

TermoBoil >(pPexT XUMHUECKON peakuu, TEPMOXUMUYECKUE YPABHEHHUS, SK30- U IHAOTEPMHUUYECKUE PEaAKIUH.
TormnuBo: yrosb 1 MeTaH. 3arpsi3HeHHE BO3/1yXa, YCUIICHHE MapHUKOBOro 3 (dekTa, pa3pyIieHne 030HOBOTO CJIOSL.

Bonopoa — anemeHT u npocroe BeuecTBo. Haxoxaenue Bogopo/ia B npupoae, pusnueckue 1 XuMUIeCKUe CBOWCTBA,
npuMeHeHue, crnocoObl mosydyeHnus. Kucnorsl u conu.

Monsipablil 00b€M ra3oB. Pacyérsl Mo XMMHYECKUM YPaBHEHUSIM.

dusnueckue cBOWCTBAa BonAbl. Boma kak pactBoputenb. PactBopbl. HachlllleHHbIE M HEHACHIIEHHBIE PACTBOPBIL.
PactBopuMoOcCTh BemiecTB B Bojie. MaccoBasi 107151 BEUIECTBAa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMs. Pob
pPacTBOPOB B MPUPOAE M B JKU3HU 4YeloBeKa. KpyroBopoT BOABI B NMpUPOAE. 3arpsA3HEHUE NMPUPOAHBIX BoA. OxpaHa u
OYMCTKA IIPUPOIHBIX BOJ.

Knaccudukarus Heoprannyeckux coeauHeHuil. Oxkcuabl. Knaccudukanus okcugo: cosieoOpasyronye (OCHOBHBIE,
KUCJIOTHBIE, am(oTepHble) U HeconeoOpasywomue. Homenknarypa okxcuaoB. dusnueckue U XUMHUUYECKHE CBOMCTBA
okcua0B. [TonydyeHnue okCuIoB.

OcnoBanusi. Kiaccudukanuss ocHOBaHMM: IMIENOYM W HEPaCTBOPUMBbIE OCHOBaHMs. HoMmeHkiIaTypa OCHOBaHMIA.
Pu3nvecKre U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lonyyeHne oCHOBaHUM.

Kucnorsl. Knaccudukanus xucnor. Homenknatypa kucinor. Ou3nueckue U XUMUYECKHUE CBOMCTBA KUCIOT. Psn
aktuBHOoCcTH MeTtayuioB H. H. bekerosa. [lonydyenue kucior.

Comu. Homenknarypa couneil. ®uznueckue 1 XUuMHUYECKHE cBoKcTBa coliel. [lomyduenue coneil.

['eneTnyeckas CBA3b MEXKAY KIIACCAMH HEOPTraHUYECKUX COCTMHEHUN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpe/IeNICHUE COIePKaHMsI KUCIOPO/Ia B BO3/1yXe, IOJTy4yeHHe, cCOOMpaHue, paclio3HaBaHUE U U3yUEHUE
CBOMCTB KHCIIOpOAa, HAOJIIOIEHHE B3aUMOJICHCTBUS BEIECTB C KUCIOPOJAOM M YCIIOBHSI BOBHHMKHOBEHUS U MPEKPAIICHUS
ropeHus (mokapa), O3HAKOMJICHHME C oOpa3laMd OKCHJIOB M OIMCAaHUE HUX CBOMCTB, IMOJNIyd€HHUE, COOUpaHHe,
pacro3HaBaHUE W U3y4EHHE CBOMCTB BOJOpoja (ropeHue), BzauMmozeicTeue Bogopoaa ¢ okcuaoM menu (1) (Bo3amoxHO



UCIOJIb30BaHUE BUIEOMATEPUATIOB), HAOIIOACHUE 00Pa3liOB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEOBAaHNE OCOOEHHOCTEH
pPacTBOpPEHUs BEILECTB C PA3IMYHOW PAaCTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0JIEU
pPacTBOPEHHOI'O BEIIECTBA, B3aWMOJECHCTBHUE BOJBI C METajulaMH (HaTpueM M Kaibl[ueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIEJOBaHUE OOpa3llOB HEOPraHMUECKUX BELIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHUE WU3MEHEHUS
OKpPAaCKH MHAMKATOPOB B PACTBOPAX KHUCIIOT M IeJ0o4ueH, u3ydeHue Bzaumozeiictus okcuga meau (1) ¢ pactsopom ceproit
KHMCJIOTBI, KACJIOT C METAJJIAMH, PEAKLMN HEUTpAIM3ALUH, ITI0Jy4EHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOIO
MeTajula APYruM U3 pacTBOpa COJIM, PELICHNUE HKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxkHenmme Kiaccsl HEOPraHu4eCKuX
COECIUHEHUN).

Ilepuonnueckuii 3akoH u Ilepuoguveckas cucrema xumudeckux 3jaeMeHToB /I. . MengeneeBa. Ctpoenue
aToMOB. XUMHYeCKasi CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIMU

[lepBble MONBITKH KJIacCU(UKAIIMN XUMUYECKUX AJIEMEHTOB. [IOHATHE O rpyInax CXOIHbBIX 3JIEMEHTOB (LIEIOYHbIE U
IIEJIOYHO3EMENbHBIE METAJJIbl, TAJIOT€Hbl, WHEPTHBIE Tra3bl). DJEMEHTbI, KOTOpble 00pa3yloT aM(OTEepHBbIE OKCHUIBI U
TUAPOKCUBI.

[lepnonnuecknii 3akoH. Ilepuonnueckas cucrema xumuueckux anemeHToB /. 1. MenneneeBa. Koporkonepuonnas u
mumHHOTNIeproHas Gopmel [lepuonuyeckoit cucreMbl xumudeckux snemeHToB [[. M. Menneneesa. [lepronbl U rpynmb.
@U3NYECKHUN CMBICI MMOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX siep. M3orombl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumuueckux sjeMeHToB llepuonnueckoit cuctembl . M. MeHneneeBa. XapakTepuCTHKAa XUMHYECKOIO
3JIEMEHTA 10 €ro MoJ0KeHuIo B [lepuonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUSl paguyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAUIMYECKUX W HEMETALNIMYECKHUX
CBOMCTB I10 TPYIIIaM U IepruoaaMm.

3nauenue llepuonnueckoro 3akoHa u llepmoanueckoil CUCTEMbl XMMHYECKHX 3JEMEHTOB JUIS PAa3BUTHS HAyKU U
npaktuky. /. 1. MeHnneneeB — yu€HbIN U rpak1aHUH.

Xumuueckass cBs3b. KoBajieHTHass (HOJsipHAs M HEMNOJSIpHAsi) CBSA3b. OJIEKTPOOTPULIATEIIBHOCTh XUMHMYECKUX
a1eMeHTOB. IOHHas CBS3b.

Crenenp okucneHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE peakuuu. lIpomeccel OKMCIEHHS W BOCCTAHOBJICHUS.
OKucIUTENN 1 BOCCTAHOBUTEIIN.



XumuuecKkuii IKCnepumenm:

u3ydeHue o0pa3iioB BEIIECTB METAUIOB M HEMETAIIOB, B3aUMO/ICHCTBUE THAPOKCUIA IIMHKA C PACTBOPAMH KHUCIIOT U
IIeJIOYCH, MPOBEACHHUE OIBITOB, HWLUTFOCTPHPYIONIUX TPUMEPhl OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pPEaKIHUil (TOpEeHHE,
peaKuu pa3aoKeHUsI, COCAMHEHUS).

Mesxicnpeomemmunie céazu

Peanu3zanius MeXNpeaMETHBIX CBSI3CH MPU M3YYCHUH XUMUU B § KJIacCce OCYIIECTBIISETCS Yepe3 UCIOIb30BaHUE KaK
OOIUX ECTECTBEHHO--HAYYHBIX MOHSATHUH, TaK W TOHSATUHN, SBISIONIMXCS CHUCTEMHBIMHU IS OTAETHHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmme ecTeCTBEeHHO--HAYYHBIC TIOHATHS: HAYYHBIN (aKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAIN3, CHHTE3, Kiaccudukarus,
NEPUOINIHOCTh, HAOIIOICHIE, SKCIIEPUMEHT, MOJISTMPOBAaHNE, U3MEPEHUE, MOJICNb, SBIICHHE.

dusnka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHA, HW30TOMBI, PAAHMOAKTHBHOCTH, MOJIEKYIIA,
AIEKTPUUECKHUI 3apsiyi, BEMIECTBO, T€I0, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKUE BEIIMYUHBI, CIUHHIIBI
U3MEpEeHUs, KOCMOC, IJIaHEeThI, 3BE3/1bI, COJHIIE.

buonorust: oTocunTes, NbIxaHue, buocdepa.

['eorpadus: armocdepa, rumpochepa, MuHEpanbl, TOPHbIE TOPOABI, TOJE3HBIE HCKOIMAeMble, TOIUIMBO, BOJHBIC

peCypChl.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHHN HA YPOBHE OCHOBHOTI'O
OBILIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIETr0 00pa3oBaHMs JOCTUTAIOTCA B XOie 00ydeHUS
XUMUU B EIUHCTBE YYEOHOH M BOCIHMTATEIHLHON ACSITCIHPHOCTH B COOTBETCTBUU C TPAJAWIIMOHHBIMH POCCUUCKUMU
COLMOKYJIBTYPHBIMH ¥ JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpaBWJIAMH M HOPMaMH
MOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUSA, CAMOPA3BUTHS M COIIMATU3AIMN 00yYarOIIHX CS.

JIMYHOCTHBIE pPE3yJabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS CHCTEMOW IMO3UTHUBHBIX
IIEHHOCTHBIX OPUEHTAITMI U PACITUPEHUE OIbITa ICITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMOTHYECKOr0 BOCITUTAHMS

IIEHHOCTHOT'O OTHOIIEHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAyYHOMY HACICAHIO, TTOHUMAaHUS
3HAYCHUS XMMHUYCCKOW HAyKH B JKH3HU COBPEMEHHOTO OOINECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW WMH(MOpMAaImen o
MEPEIOBBIX JOCTUKEHUSX U OTKPHITUSX MUPOBOM U OTEYECTBEHHON XMMUU, 3AMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MUpPa U OOIIECTBA;

2) TPa’KAaHCKOr 0 BOCTIMTAHUS :

MIPEJICTABIICHUS O COITMAIBHBIX HOPMAaX M MPABHJIAX MEKITMYHOCTHBIX OTHOIICHUH B KOJUICKTHUBE, KOMMYHHUKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, yueOHO-MUCCIIeIOBATEILCKOM, TBOPUYECKOW W APYTUX BHIAX JEATEIHHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOW NEATEILHOCTH TPU BBIMIOJIHEHUH YYE€OHBIX, ITO3HABATENbHBIX 3ajad,
BBIMIOJIHEHUN XUMUYECKUX OKCIIEPUMEHTOB, CO3/JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHHS K B3aMMOIIOHHUMAHHIO H
B3aMMOIIOMOIIIA B TIPOIIECCE ATOW Y4EeOHOM NeATEeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEACHUE M IMOCTYIKH CBOMX
TOBApHINEH C TIO3UIINH HPAaBCTBECHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBHIA MMOCTYITKOB,;

3) HEeHHOCTH HAYYHOI O TIO3HAHMS

MHPOBO33PEHUYCCKHE TIPEJCTABICHHUS O BEIIECTBE W XWMHYECKOW PEAKIIMH, COOTBETCTBYIOIIHE COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M COCTABIISIONIME OCHOBY JIJISl TOHUMAHUS CYITHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS



00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MPUPOJIbI, B3aUMOCBS3IX YEJIOBEKAa C MPUPOJHON Cpefoi, O pOoJM XUMHUU B
IIO3HAHUHU ITUX 3aKOHOMEPHOCTEM;

MO3HaBaTEIbHbIE MOTUBBI, HAIIPABJICHHBIE HA MOJYyYCHUE HOBBIX 3HAHUN MO XUMHUU, HEOOXOIUMBIC NI OOBSICHEHUS
HAO0JII0TaeMBIX TIPOLIECCOB U SIBJICHMM, MO3HABATENHHOM, MHMOPMAIIMOHHOW W YMUTATEIHCKOW KYJIbTYPHl, B TOM YHCJE
HABBIKOB CaMOCTOSITEILHON paboThl ¢ y4E€OHBIMHU TEKCTaMH, CIPABOYHOW JIUTEPATYpOH, JIOCTYMHBIMH TEXHUYECKUMHU
cpencTBaMu HHGOPMAITMOHHBIX TEXHOJIOTHH;

WHTEpPEC K OOYYEHWI0O W TIO3HAHWIO, JHO003HATEIHHOCTh, TOTOBHOCTH M CIOCOOHOCTH K CaMOOOpa3OBaHUIO,
IPOEKTHOM M HCCIEAOBATENbCKOM JEeATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBIEHHOCTH WU YpPOBHS OOyYeHHs B
JlabHEHNIIIeM;

4) popMHUpOBaHNUA KYJILTYPbI 310POBbSI:

OCO3HAHUE IEHHOCTU >KWU3HH, OTBETCTBEHHOI'O OTHOIICHMSI K CBOEMY 370POBBIO, YCTAHOBKHM Ha 3JI0pOBBIA 00pa3
KU3HU, OCO3HAHUE TOCIICCTBUN U HEMPUATHE BPEAHBIX MPUBBIYEK (YHNOTPEOJCHUS alIKOroJisi, HApKOTUKOB, KYpPEHUS),
HEOOXOJIMMOCTH COOJIOJICHUS MPaBUIl OE30MaCHOCTU MPU OOpaIEHUU ¢ XMMUYECKUMU BEIIeCTBAMU B OBITY U peasibHOU
KU3HU;

5) TPpy10BOIr0 BOCTIMTAHMS:

MHTEpPEC K MPAKTUYECKOMY U3YYEHHIO MpoQeccHil u Tpyaa pa3audyHOro pojia, YBaXKEHHE K TPYyAYy W pe3ylibTaram
TPYJIOBOM JI€SITEIBHOCTH, B TOM YHCJE HAa OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUM MO XUMUM, OCO3HAHHBIA BBIOOP
WHIMBUTyaJTbHOW TPACKTOPUHU MPOJODKCHHS 00pa30BaHUs ¢ YYETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUHU,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCNemHoil npodeccuoHaIbHOU AESITeIbHOCTH U Pa3BUTHUSI HEOOXOIMMBIX
YMEHHH, TOTOBHOCTh aJalITUPOBATHCS B IPOECCUOHATIFHOM Cpelie;

6) 3K0J10rM4ecKOro BOCUTAHUS:

HKOJIOTMYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KAK UCTOYHHKY KU3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHMS,
MMOHUMAHUE LEHHOCTH 3JI0pOBOr0 W 0e€30macHoro o0pas3a >XH3HU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
bu3MUecCKOMY M TICUXMYECKOMY 3/I0pPOBbIO, OCO3HAHUE IEHHOCTU COOJIOJCHUS MPaBUiI OE30MAaCHOTO TMOBEJACHUS MPH
padoTe C BeleCTBaMU, a TAaKKE B CUTYalUsIX, YTPOKAIOIINUX 3]0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUA, TMOJIy4aeMble MPU H3YYEHUM XWMHH, JJI1 PEIICHUS 3a7ad, CBSI3aHHBIX C
OKpyXXarouied MNpUPOAHOW CpEIOi, HJisi TOBBIIMICHUS YPOBHS SKOJOTMYECKOM KyJIbTYPhl, OCO3HAHHUS TJ00AIBHOIO



XapakKTepa AKOJOTHYSCKUX MPOOJeM M IMyTeld MX PEIICHUS MOCPEICTBOM METOJIOB XMMHH, KOJIOTHYECKOT0 MBIIUICHHS,
YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEILHON, KOMMYHUKATUBHOM M COLIMAIILHOM ITPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocTaBe MeranpeaMeTHBIX Pe3yJIbTaTOB BBIICIISAIOT 3HAYUMbIC sl (POPMUPOBAHUS MUPOBO33PEHUS OOIICHAYYHBIC
MOHSATHUS (3aKOH, TEOPHs, IPUHITUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U APYTOE.), KOTOPhIC UCIOJIb3YIOT CS
B €CTECTBCHHO-HAYYHBIX YUEOHBIX TpeaMETax W TO3BOJIAIOT HA OCHOBE 3HAHWW W3 JTUX MPEAMETOB (HOpPMUPOBATH
IPE/ICTABJICHUE O IIJIOCTHOM HAydYHOW KapTHHE MHUpa, W YHUBEpPCAIbHbIC Y4eOHbIC IEHCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHUBHBIC, PETYJISITUBHBIE), KOTOphIE oOOecreunBaroT (QOpMHUPOBaHUE TOTOBHOCTH K CaMOCTOSTEILHOMY
MJTAHUPOBAHUIO M OCYIIIECTBIICHUIO YIEOHON NesATETHHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YYeOHbIE 1eHCTBHUSA

ba3oBbIe JJoruueckue 1eMCTBUA:

YMEHHS MCIOJIb30BATh MPUEMBI JJOTHYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHWW: PACKPBIBATH CMBICI XUMHYECKUX
MOHATUM (BBIICIATh UX XapaKTepHbIC MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMH IOHSATHUSIMHU), MCIOJIb30BATh
MOHSTUS JJIS OOBSICHEHHS! OTIEIbHBIX (DaKTOB U SIBJICHUM, BBIOMpATh OCHOBAHUS W KPUTEPUHU MJIs KJaccUPUKau
XUMHUYECKUX BEIICCTB M XUMHUUYCCKHUX peaKIuid, yCTaHaBJIMBATh IMPUYMHHO-CJICJACTBEHHBIC CBSI3M MEXIY OOBEKTaMH
U3Y4YEHUsI, CTPOUTH JIOTUUECKHUE PACCYKJECHHUS (MHAYKTUBHbBIC, ICAYKTUBHBIC, MO aHAJIOTMH), JeJaTh BBIBOABI U
3aKJIFOUCHUS

yYMEHUE IPUMEHSThH B MPOLECCE MTO3HAHUS MOHATUA (TPEAMETHBIE U METAIPEIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIC)
MOJIEJIA, MUCTOJb3yeMble B XHMHH, MPEeOOPa30BbIBATH IIUPOKO MPUMEHSIEMbIE B XUMHUH MOJICIbHBIC TPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ JJIEMEHTA), XUMHUYEeCKas (QopMmysia U ypaBHEHHE XHMHYECKOW pPEaKIUu — TPHU pPErIeHUN
y4eOHO-TI0O3HABaTEIbHBIX 33J1a4, C YUETOM ITHUX MOJICTBHBIX MPEJICTABICHUH BBISBIIATH U XapaKTEPHU30BaTh CYIIICCTBCHHBIC
MPU3HAKN M3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB W XMUMHYECKUX PEAKIMi, BBISBISATH OOIINE 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U Y MMPOTUBOPEUHS B U3y4aEMBbIX MPOLECCaX U SBIICHUSX.

ba3oBbIe ucciaenoBaTebLCKue JeHCTBUS .

YMEHHE HUCMOJIb30BATh MOCTABICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHHUS, a TAK)KE B KAYECTBE OCHOBBI JIJIA
(hopMHUPOBAHUS TUITOTE3HI IO ITPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX CYIKJICHHI;



IpUOOpPETEHHE ONBITa IO IUIAHUPOBAHUIO, OpraHU3allMyd U IPOBEACHHUIO YYEHMUYECKUX SKCIEPUMEHTOB, yYMEHHUE
HaOJI0aTh 3a XO/I0M MPOLIECCa, CAMOCTOSTENBHO MPOTHO3UPOBATH €T0 PE3YJbTAT, (POPMYIUPOBATH 00OOIIEHUS U BHIBOIBI
1O pe3yibTaTaM MPOBEAEHHOTO OIbITa, UCCIEAOBAHUS, COCTABIIATH OTYET O MPOJIEIAHHON padoTe.

Pabora ¢ undopmanmneii:

yYMEHHE BbIOMpaTh, aHATM3UPOBATh U MHTEPIPETUPOBATh UHPOPMALIMIO PA3IMYHBIX BUAOB U (POPM MPEACTABICHUS,
NOJIy4a€MYI0 M3 PAa3HbIX MCTOYHUKOB (HAYYHO-TIONYJISIPHAA JMTEpAaTypa XHWMHYECKOTO COJIEpKAHUsS, CIPaBOYHBIC
nocoOus, pecypcbl IHTepHETA), KpUTHUUECKU OLICHUBATH MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(POPMALINIO;

YMEHUE MPUMEHSTh pa3jIMuYHble METOABI M 3alpoChl IPU MOUCKE U O0TOOpe MH(pOpPMAUU U COOTBETCTBYIOLIMX
JaHHBIX, HEOOXOUMBIX I BHITOJHEHHS Y4€OHBIX M TIO3HABATENBHBIX 33]a4 OMpPEAeIEHHOTO TUIIA, MPUOOPETEHHNE OMbITa
B 00JaCTM UCHOJb30BaHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUM, OBJAJEHUE KYJIbTYPOH AaKTHUBHOIO
WCIIONIb30BAaHUSl PA3IMYHBIX TOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MpPEICTaBICHUS
MH(OpMaIMU U WUTFOCTPUPOBATH PEIIAEMbIE 3aJa4l HECIOKHBIMU CXEMaMU, JuarpaMMaMu, ApyruMua (opMaMu rpapuku
U UX KOMOMHALIUAMU;

YMEHHE HMCMOIb30BaTh U aHAIM3UPOBATH B MPOLIECCE YUEOHOW U MCCIE0BATENbCKON I€ATETbHOCTH HH(POPMALIUIO O
BJIMSIHUU ITPOMBIIIEHHOCTH, CEJIbCKOI0 X031iCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIIEH IPUPOAHON CPEBI.

KoMMyHuUKaTHBHBbIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBHSA:

yYMEHUS 3a]1aBaTh BOMPOCHI (B X0/ Arayiora u (Wiu) JUCKYCCUH) MO CYIIECTBY 00CYK1aeMoi TeMbl, (POpMYyIUpOBATH
CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIMOIHEHUS TPEITIOKEHHOM 3a1a4H;

YMEHMS IPEICTABIATh MOJYYCHHBIEC PE3YJIBTATHI [I03HABATEIbHOM NEATEILHOCTU B YCTHBIX U ITHCbMEHHBIX TEKCTaX;
JeNaTh MPE3EHTAINI0 Pe3yJIbTaTOB BBHIMOJIHEHUS XHUMHYECKOrO 3KCIepuMeHTa (J1a0opaTOpHOrO OmbITa, Jad0paTopHOM
paloTHI IO UCCIIENOBAHUIO CBOWCTB BELIECTB, YUEOHOTO IPOEKTA);

YMEHHUS Y4YEOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM IT03HABATEIBHOW M HCCIEAOBATEIbCKOM
NESATENbHOCTH TPU PEIICHWH BO3HUKAIOMIMX MPOoOJIeM Ha OCHOBE yd€Ta OOUIMX MHTEPECOB M COIJIACOBAHHUS IMO3ULUN
(0OcyxneHusi, 0OOMEH MHEHUSIMHU, «MO3IOBbIE IITYPMbD», KOOPIAHHALIUS COBMECTHBIX JIEHCTBUH, OIpEIEICHUE KPUTEPUEB
IO OLICHKE Ka4eCTBa BHIIIOJHEHHON pabOTHhI U Ipyrue).

PerynsiTuBHBbIC YHMBEpPCAIbHbIC Y4eOHbIE 1eliCTBHUSA:



YMEHHUE CaMOCTOATENIBHO OMNPEIEISATh LEIU ACATEIBHOCTH, IJIAaHUPOBATh, OCYILECTBIISATH, KOHTPOJIMPOBATh U IIPH
HEOO0XOMMOCTH KOPPEKTUPOBATH CBOIO AESTEIbHOCTh, BbIOMpaTh Hanboee 3(h(heKTUBHBIE CITIOCOOBI pELICHUS YUeOHBIX U
NO3HABATEIbHBIX 3aJ]a4, CAMOCTOSTENBHO COCTABJISITH WM KOPPEKTHPOBATH MPENJIOKEHHBIA aNrOPUTM JEUCTBUM TNpHU
BBITOJIHEHUH 33J]aHUM ¢ Y4ETOM MOJTyYEHHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBbEKTaX — BELIECTBAX U PEAKIIUIX, OLICHUBATh
COOTBETCTBUE TOJYYEHHOIO pe3yjbTaTa 3asBICHHOW UM, YMEHHUE HCIOJIb30BaTh W AHAIU3UPOBATH KOHTEKCTHI,
npesaraéMble B yCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX PE3YNbTATOB IO OCBOCHUIO O00S3aTENLHOTO COJEP)KaHUS, YCTAaHOBJIEHHOTO JaHHOM
benepanbHOl paboyel MpoOrpamMmoil, BBIJACISIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4dHbIC 3HAHUS, YMEHHUS U CIHOCOOBI
NercTBHH, crierudUUecKre I IPeAMETHON 001acTH « XUMUS», BUJIBI ICSITEILHOCTH 110 TTOJIYYSCHHIO HOBOT'O 3HAHMS, €T0
WHTEpIpeTaIuu, NpeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CUTYyaIlUsIX.

K xoniy oOydenus B 8 kjiacce npeaMeTHbIe pe3yabTaThl Ha 0230BOM YPOBHE JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh
y 00y4aroImuxcsi yMEHUM:

e PpacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: aTOM, MOJIEKYJIa, XHMUYECKUI AJIEMEHT, ITPOCTOE BEILIECTBO,
CIIO)KHOE BEILECTBO, CMECh (OJHOPOIHAs M HEOAHOPOIHAs), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas |
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJIs XUMHAYECKOr0O AJIEMEHTA B
COCAMHEHUH, MOJSAPHBIA OO0BEM, OKCHJA, KHUCIOTa, OCHOBAaHUE, COJb, 3JIEKTPOOTPUIATENFHOCTh, CTEICHb
OKHUCJICHUS, XMUMHUYECKas peakius, KiacCu(UKalMs peakiui: peakluu COCIAUHEHUS, PEAKIUU PA3I0KECHUS,
pEaKIMy 3aMEIlEeHUs, PeaKIui OOMEHa, 9K30- U HHJOTEPMUUYECKUE PEAKIUHU, TEIIOBOM A(D(PEKT peakiuu, sapo
aToMa, 3JEKTPOHHBII CJION aToMa, aTOMHasi OpOUTalb, paAUyC aTOMa, XUMUYECKask CBSI3b, MOJISIPHAS U HENOJIsIpHAas
KOBaJICHTHAsl CBsI3b, MOHHAs CBA3b, MOH, KAaTHOH, aHWOH, PACTBOp, MaccoBas JOJs BemiecTBa (MPOICHTHAs
KOHILIEHTpAIKs) B pacTBOPE;



WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSITUUA M MPUMEHATh 3TH MOHATHS NPU OMUCAHUU
BEILIECTB U UX MPEBPAILICHHUII;

UCII0JIb30BaTh XMMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIeHUsI (hOpMYJT BEILIECTB U YPaBHEHUN XUMHUUECKUX PEAKIIUN;
OTPENENATh BaJEHTHOCTh AaTOMOB D3JIEMEHTOB B OWHAPHBIX COCAUHEHUSAX, CTEIECHb OKUCICHHUS SJIEMEHTOB B
OMHAPHBIX COCAMHEHUSIX, MPUHAIICKHOCTh BEIIECTB K OMpPEACIEHHOMY KJIacCy COeAMHEHUM mo ¢opMysiam, BHUJ
XUMUYECKOU CBSI3U (KOBAJEHTHASI 1 MOHHAS1) B HEOPTAHUYECKUX COCTMHEHUSX;

packpeiBaTh cMbIc [lepuognueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTpUPOBATh MOHUMAHUE TTEPUOTUYECKOU
3aBUCUMOCTH CBOMCTB XHMHWYECKHX DJIEMEHTOB OT HUX IIOJIOXKEHHS B llepuonnueckoil cucreme, 3aKOHOB
COXpaHEHHUSI MaCChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHSI, 3aKOHA ABOTrapo;
OIMMCHIBAThH U XapaKTepu3oBaTh TabinyHyto hopmy [lepronnueckoit CHCTEMbI XUMHUECKUX 3JIEMEHTOB: pPa3inyaTh
MOHATHUS «rJaBHas noArpynna (A-rpynmna)» u «modouyHas noarpynna (b-rpynmna)», mMansie 1 OOJIbIIME MEPUOIBI,
COOTHOCUTH 0003HaYEHHUsI, KOTOpbIE UMEIOTCs B Tabnuie «llepuoanueckas cucrema XuMuueckux aneMenTos J[. .
MenpeneeBa» ¢ YUCTOBBIMU XapPaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U 3apsl A]ipa,
00l11ee YUCIIO AJICKTPOHOB U pacIpeesiCHUE UX M0 JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIUPOBATh XUMUUYECKHE JJIEMEHTHI, HEOPraHWYECKHUE BEIIEeCTBA, XUMHYECKUE peakiuuu (1Mo YUCIy U
COCTaBY yYaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEMI0BOMY b (DEKTY);

XapaKTepu30BaTh (OMUCHIBaTh) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX KJIACCOB, IOJTBEPXKIasi
OMUCaHue MPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4ECTBEHHOI'O COCTAaBa, BO3MOYKHOCTU IPOTEKAHUS
XUMUYECKUX NPEBPALICHUN B PA3TUYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYEO MAacChl BEIIECTB, MAacCOBYIO JIOJK0 XUMHUYECKOTrO
AJIeMEHTa 1Mo (opMYyJie COSTUHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PAcTBOpPE, MPOBOAUTEH PACUETHI MO YPABHEHHUIO
XUMHUYECKON peakiuy;

MPUMEHSTh OCHOBHBIE OIEpaIlii MBICIUTEIBHOU JEATEIHbHOCTH — aHalu3 W CHHTE3, CpaBHEHHE, 0000IIEeHHE,
CHUCTEMAaTHU3allUI0, KIacCU(UKAIIUIO, BBISIBICHUE MPUYUHHO--CIICACTBEHHBIX CBSI3€M — /i1 M3YyYEHHUS CBOWMCTB
BEIIECTB W XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METOJbl TO3HAHHS — HAONIOJCHUE, W3MEpPEHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaIbHbIA U MBICIICHHBIN );



CJIEZIOBATh IIPaBUJIaM IOJIb30BAHUS XUMUYECKOW MOCYA0N U JabopaTOpHBIM 000OpPYIOBaHUEM, a TAKXKE MpaBUIIaM
oOpalIeHus] ¢ BEUIECTBAMH B COOTBETCTBUHM C HHCTPYKIMSAMHU I10 BBINOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX
ONBITOB MO TMOJYYEHUI0O U COOMpPAHUIO Tra3000pa3HbIX BEHIECTB (BOAOPOJA M KHCIOPOAA), MPUTOTOBIEHUIO
PacTBOPOB C OINPEIEIEHHON MacCOBOM JOJIEW paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUUYECKUE
HKCIIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB WIEJIOYEH M KHUCIOT C TOMOIIbI0 HMHAMKATOPOB (JIaKMYC,
benondranenH, METUIOPAHXK U IPYTHE).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosunuecTrBo 4yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
n/n TeM NMPOrpamMMbl Bcero Konrpoabusre Hpakruecikue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BaykHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmorexa [IOK
MPAKTUYCCKOMN eI TEIBHOCTH https://m.edsoo.ru/7f41837¢
YeoBeKa
12 BemecTBa n xumuueckue 15 1 bubmumoreka [IOK
peaxkuu https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. Ilonsitue bubmmoreka LIOK
2.1 6
00 oxcuzax https://m.edsoo.ru/7f41837¢c
59 Bonopon.Ilonsatue o kucmorax 3 1 bu6moteka [IOK
U COJISIX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [ToHsiTHE 00 5 1 1 bubmoreka [IOK
OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHEIE KJIACCHI 11 1 1 bubmiorexa [IOK
HEOPraHUYEeCKUX COEMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[lepuoanyeckuii 3aK0H 1
[Tepuonnueckas cucrema

bu6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837¢c
Mennene-ea. CTpoeHue atoma
XuMHUYeECKas CBA3b. Eu6 10K
nOIMOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bubmoreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TIOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara undposBbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A p
n/n Bceero U3ydeHus1 | oOpa3oBareibHbIE
padoThI padoThI
pecypchbl

1 IIpenmet xumun. Poibp XuMHH B )KU3HU 1 bubmmoreka LIOK
yesjoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTe 0 MeTOaX MTO3HAHUS B XUMHUHU 1 bubmorexa [TOK

https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padora Ne 1 «IIpaBuia

3 paboThI B JTAOOPATOPHH M ITPUEMBI 1 bubmmorexa [IOK
oOpalieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM»

4 Uucteie BemecTBa U cMecH. CITOCOOBI 1 bu6mmoreka [JOK
paszesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2

5 «Pa3genenue cmeceit (Ha mpumepe 1 brbmorexa [TOK

A . pumep https://m.edsoo.ru/ff0d28c8
OYHUCTKH MOBAPEHHOMN COJIH)»
bubmioreka [IOK
6 A 1
TOMBLH MOJICKYIIB! https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bubmoteka [JOK
(CMMBOJIBI) XUMUYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CIIOXKHEBIE BEIIECTBA 1 bubmorexa HOK

P https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE yUeHHE 1 butmmorexa [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
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3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [JOK
10 Xumuueckas popMyia. BaaeHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX HJIEMEHTOB
11 OTHOCHUTEIIbHAs aTOMHAs Macca. bubmoteka IJOK
OTHOcCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XUMHYECKOT'0 bubmioreka [IOK
3JIEMEHTa B COEIUHCHUU https://m.edsoo.ru/ff0d350c
13 KoamuectBo BemecTBa. Moib. bubmotexa [JOK
MomnsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne U XUMUISCKNC SIBICHUS. bubmioreka [IOK
XumMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycnoBUs IPOTEKAHUS bubmuorexa [IOK
XUMUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konuuectna, Macchl
17 BEIIECTBA MO YPAaBHEHUSIM XUMUUECKUX bubmmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccudukanuss XUMUIECKUX pPeaKIuii
18 (coenuHeHUs1, pa3JIOKEHUS bubmiorexa LIOK
! P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKJIOEUCT 0606y eHue u bubmioreia LTOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3allusl 3HAHUH
20 Kontponphas pabora Nel o reme bubmuoreka LIOK
«BemecTBa 1 XUMHUECKHUE pEAKIIUN» https://m.edsoo.ru/ff0d4290
21 Bosnyx — cMech razos. Cocras bu6mioteka LIOK

Bo3ayxa. Kuciaopong — aneMeHT u

https://m.edsoo.ru/ff0d448e



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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npocroe BemectBo. O30H

duznyeckue U XUMUYECKHUE CBOMCTBA

22 KHCIopoa (peakuu OKHCIEHUS bubmorexa [OK
TIOpOAd (peakdt g ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CriocoOwI moTydeHust KUCIopo/a B
23 nabopaTOpUU U MPOMBIIIJICHHOCTH brbmorexa [TOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucimopona
TennoBoi 3¢dekT XuMuIecKou
24 peakiuu, MOHATHE O bubmmorexa [IOK
TEPMOXUMHUYECKOM YpaBHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUIX
TommuBo (HeTh, Yroiib U METaH).
25 3ar SISHCIEI/IC(1;03 yia CIOCOOBI Zro bubmorexa [JOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «Ilonyuenue u cobupanue K1ciopozaa bubmmorexa [IOK
Y . p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHE ero CBOMCTB»
97 Bonopon — 3neMeHT u mpocroe bubmmotexa [IOK
BelecTBo. Haxoxaenue B mpuponae https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XUMHYECKHE CBOMCTBA bu6moreka [JOK
Bozopoaa. [Ipumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
bubmioreka [IOK
29 II
OFITHC O KHCHOTAX M cOTAX https://m.edsoo.ru/ff0d50d2
30 CriocoOblI OJIy4eHHS BOIOPO/Ia B bubmoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padorta Ne 4 mo treme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue BOA0Opoaa,

H3Y4YEHHUE €ro CBONCTBY»

https://m.edsoo.ru/ff0d4f42



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MounsipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncaenns o0bEMa, KOIHMYECTBA
33 BEII[ECTBA T'a3a MO €ro M3BECTHOM bubmiorexa LIOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UJIU 00BEMY
Beraucienust 00bEMOB ra3oB 1Mo
34 ABHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA brbmorexa [TOK
P R peakh . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 ®du3znyecKkne 1 XMMUYECKUE CBONCTBA bubmotexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwmii. [TonsTHE 00 bu6mmoreka [JOK
MHIMKaTOpaxX https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HachileHHbie
37 u HiHaCBIpeHHBII; aCTBOPBI MH;CCOBaH bubmmorexa [IOK
N P PRI https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEILIECTBA B pacTBOPE
[Ipaktueckas padorta Ne 5 mo teme
38 «IIpuroroBiieHre pacCTBOPOB C bubmotexa [JOK
OIpeenEHHON MacCOBOM 10JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBA»
39 KonTtponbsHas padora Ne2 o teme bubmuorexa [JOK
«Kucnopon. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTa, KiIaccupuKaus, bubmioreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITony4yenue 1 XuMHU4YECKHE CBONCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/JIOB
42 OcHoBaHus: cOCTaB, Kiaccupuranus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d59e2
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43 [Toyuenue u XuMHu4YecKe CBOMCTBA bubmuoreka LIOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxanus, bu6moreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonyyeHnue u XuMHYECKHE CBOWCTBA bubmmotexa [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYPa,

46 CHOCOéBII)HOJ'I )eHI/I}I XI/IMI/I‘:Z(I:)KI/IC bubmorexa HOK

. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[IpakTuueckas padorta Ne 6. Perenue

47 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«OCHOBHBI€ KJIaCChl HEOPIaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIIMH CHUIN

48 I'enernueckast CBSI3b MEX1Y KlaccaMu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O0o001IeHEe U CUCTeMaTH3aIUs 3HAHUI

m H https://m.edso0.ru/00ad9ch?2
KonTtponbsnas padora Ne3 mo reme
50 "OCHOBHBIE KJIaCCHI HEOPraHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTMHCHUM
[lepBbie MONBITKY KJIaCCU(PUKALIUH
51 XHMHYECKHUX 3JIeMEHTOB. IlorsaTue o bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepnonnueckuii 3aKoH 1
bu6moreka [JOK
52 [Tepuonuueckas cucTeMa XUMHY ECKHX
https://m.edsoo.ru/00ada52¢
anemenToB /. 1. MeHneneeBa
buo OK
53 [Tepuoapl, rpymnmbl, HOATPYIIIBI nosmorexa L1

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

bu6mmoreka [JOK

>4 snep. 3oTombl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 060J‘IO‘~ICKV BuGmiorexa LIOK
55 aToMOB 35ieMeHTOoB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA IO €ro MOJIOKECHUIO B bu6moreka [JOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leppoanueckoro 3akoHa JJis
57 pa3BUTUS HAyKH U nipakTuku. 1. W. bubmuorexa [IOK
MenneneeB — y4€HbIH, Ieaaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DJIEKTPOOTPULATEIIEHOCTh ATOMOB bubmotexa [JOK
XUMHYECKUX DJICMCHTOB https://m.edsoo.ru/00adaab8
bu6moreka [JOK
59 VIoHHas XHMHHECKas CBA3k https://m.edsoo.ru/00adac34
50 KoBasieHTHas nossipHas XuUMH4YeCKast bubmmoteka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOIsIpHAsS XUMHYECKast bubmotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmioreka [IOK
62 Creneitb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIHTEIbHO-BOCCTAHOBUTEILHBIC bubmoteka [JOK
peaKkuuu https://m.edso0.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIHN bubmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponwsnas padora Ned o teme bubmotexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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«CtpoeHune atomMa. XMMHUYECKas CBSA3b»

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

66 PesepBHbIii ypok. O6001IeHNE 1 1 bubmmoreka [IOK
CHUCTEMAaTH3aIlUs 3HAHUHU https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O6001IeHNE 1 1 bubmotexa [JOK
cucTeMaTHh3aIus 3HaHU https://m.edso0.ru/00ad9ch?2
68 PezepBHblii ypok. O0001IeHNE U 1 bubmmotexa [IOK
CHCTEeMaTH3aIlus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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