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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHU Ha YpOBHE OCHOBHOI'O OOIIEro 0O0pa3oBaHMs COCTAaBJICHA HAa OCHOBE
TpeOOBaHUH K pe3ysIibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEIbHOW MPOTrpaMMbl OCHOBHOT'O OOIIIETO
obOpazoBanms, mnpeactaBieHHbIX B ®I'OC OOO, a Takke Ha OcHOBe (denepanpbHOM padoueit
MPOrpaMMbl BOCITUTAHHUS M C y4ETOM KOHLEMIMU MPEnojiaBaHus y4eOHOro mpeaMera «XuMUs» B
oOpa3oBaTenbHbIX Opranu3anusix Poccuiickoii @eneparum.

[Iporpamma 1o XuMHU Ja8T TpPEACTaBIEHUE O IeNsAX, oOmel crpareruu oOy4YeHHs,
BOCIMTAHUS U pPa3BUTHUA OOy4aroUIMXcs CpeACTBaMH ydeOHOro mpeaMeTa, YyCTaHaBIMBaET
00s13aTeNIbHOE TPEIMETHOE COJAEpKaHHe, IpeaycMaTpuBaeT paclpeieseHUue ero o Kiaccam H
CTPYKTYpUPOBAaHHE IO pa3fesiaM U TeMaM MpOrpamMMbl 0 XUMHUH, ONPEAEIAET KOIUUYECTBEHHBIE U
KAueCTBEHHBIC XapaKTEPUCTHKU COACPKAHUS, PEKOMEHAYEMYIO IOCIEI0BaTeIbHOCTh H3YYEHUS
XUMHH C Y4ETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH O0YyYaroImuxcs, ONpeaeisieT BO3MOXKHOCTH IMpeAMeTa Ul peau3aliuu
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHOM NpOrpaMMbl Ha YpOBHE
OCHOBHOTO 0011ero 00pa3oBaHus, a Takke TPEOOBAHHM K pe3ynbTaTaM OOy4YeHHs] XUMHUH Ha YPOBHE
nene uW3ydeHHs TMpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENbHOM /1€ATEIbHOCTH
00y4Jaromierocs Mo OCBOCHHUIO Y4eOHOTO COJIepKaHUSI.

3HaHUE XMMHU CIYXXHT OCHOBOH i (OPMHUPOBAHUS MHUPOBO33PEHUS OOYHYaIOLIETOCs, €ro
NPEJCTaBICHUIA O MaTepUAIbHOM EJUHCTBE MHPA, BAXKHYIO POJIb UTpaioT (GopMupyemble XUMHUEH
MIPEJICTABICHHS] O B3aUMOIIPEBPAILIEHUSAX SHEPTUU U 00 SBOJIOLMU BEIIECTB B MPHUPOJE, O MYTAX
pelieHus rao0anbHbIX MPoOJIeM YCTOMUMBOTO Pa3BUTHS UEIOBEUECTBA — CHIPHEBOI, SHEPreTUUECKOH,
MUIIEBOM U 3KOJIOrMYecKoi 6€30MaCHOCTH, MPOOJIEM 3paBOOXPAHEHHUSL.

N3yuenue xumunu:

CHOCOOCTBYET pealin3allii BO3MOXKHOCTEH Ui caMOpa3BUTHUS U (OPMUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001el 1 (yHKIIMOHATBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHPOBAHHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH oOydarommxcs,
HaBBIKOB MX CaMOCTOSITEIbHON y4eOHOU JeaTeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX
yMeHHi, HeOOXOIMMBIX KaK B IOBCEAHEBHOW KHU3HU, TaK U B MPO(ecCHOHAIBHON 1eATeIbHOCTH;

3HAKOMHUT €O CHEenu(UKON HAyYHOTO MBILIUICHHUS, 3aKJIaJbIBAa€T OCHOBBI I[EJIOCTHOTO B3I
Ha €IMHCTBO TMPHUPOABI M YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM JTanmoM B (HopMUpOBaHHUH
€CTECTBEHHO-HAyYHON I'PaMOTHOCTH 00YUaIOIIHNXCS;

croco6cTByeT GOPMUPOBAHUIO LICHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPHUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHue 00ydaromuXxcsl.

JlaHHbIe HampaBieHUs B OOYYCHMHM XHMHU OOECIIEUMBAIOTCS CHEIU(PHUKON COJepKaHUS
y4eOHOro mpeaMera, KOTOPBIH SBJISETCS MEJaroruuyecky aJanTHPOBAHHBIM OTpaKEHHUEM 0a30BOM
HAYKH XUMHH Ha OMPENICIIEHHOM 3TaIle €€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIIEro OOpa30BaHMsSI OPUEHTHPOBAH Ha OCBOEHHE
O0YJarOIMMHUCS CHCTEMBI IEPBOHAYAIBHBIX MOHATHH XMMHH, OCHOB HEOPraHMYECKON XUMHUH H
HEKOTOPBIX OTJEIbHBIX 3HAUUMbIX MOHITHI OPraHNYECKON XUMUH.

CrtpykTypa coaep)KaHUsi MPOrpaMMbl MO XHMHUU c(OpMHpOBaHA HAa OCHOBE CHCTEMHOTO
nonaxoja k e€ usydenuto. Coneprkanue CKIaJbIBaeTCs U3 CUCTEMbI IOHATUN O XMUMHUECKOM 3JIEMEHTE
U BEIIECTBE M CHUCTEMbl MOHATHA O XHMMHUYEeCKOH peakiuu. OOe 3T CHCTEMBI CTPYKTYpPHO
OpPraHM30BaHbl 110 IPUHLMILY IOCJIEJOBATEILHOTO PA3BUTUS 3HAHMM HAa OCHOBE TEOPETUYECKUX
IIPEICTAaBICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— Y4EHHUsI O CTPOEHUH aTOMa U XUMHUUYECKOH CBSI3U;

— [IPeJICTaBICHUH 00 AIEKTPOIUTUUECKOI TUCCOIMALINU BEILIECTB B PACTBOPAX.



Teopernueckne 3HAHMSI pPAacCMaTPUBAIOTCS HA OCHOBE OMIIMPUYECKH TOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OHOTO YPOBHS K JPYrOMY, BBITIOJHSI
¢byHKIMN OOBSCHEHHS M NMPOTHO3MPOBAHUS CBOMCTB, CTPOCHHMSI M BO3MOXHOCTEH MPaKTHUECKOTO
MIPUMEHEHHUS U MTOJIYY€HUS U3Y4aeMbIX BEILIECTB.

OcBoeHue mTporpaMMbl IO XHUMHUU CIOCOOCTBYET (DOPMUPOBAHMIO MPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAy4YHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOM IIPUPOJBL,
LIEHHOCTHOTO OTHOILIEHUS K HAy4yHOMY 3HAHHMIO MU METOJaM IO03HaHUS B Hayke. M3yueHue Xxumuu
MIPOUCXOJUT C MPHUBJICYCHUEM 3HAHUU W3 paHee M3YyYEHHBIX y4eOHBIX MpeaMeToB: «OKpyxKaroumit
Mup», «buonorus. 5—7 kiacce» u «Pusnka. 7 Kjiacey».

[Tpu m3yueHUH XUMHH MPOUCXOAUT (OPMHPOBAHME 3HAHMM OCHOB XMMHYECKON HAyKH Kak
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, NMPAKTUUYECKON AEATEIbHOCTH YEJIOBEKa U KaK OJHOTO U3
KOMITOHEHTOB MUPOBOW KyJbTYphl. 3a/1aua y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUM — BaXKHEHIIMX (HaKTOB, MOHATHMA, 3aKOHOB M TEOPETHYECKUX ITOJOKCHUM,
JTOCTYIHBIX 0000IEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAyKH, B IPUOOIIEHUN K HAYyYHbIM
METOJIaM TIO3HAHUS MPHU U3YYCHHH BEUIECTB U XMMHUYECKHUX peakuui, B (OPMHUPOBAHUU U PA3BUTHU
MO3HABATENbHBIX YMEHUH W HUX NOPUMEHEHHH B Yy4eOHO-TO3HABATENbHOM U y4eOHO-
UCCIIEIOBATENIbCKOM JeSTENIbHOCTH, OCBOCHUM MpaBHJI 0€30MacHOro OOpalleHUsl C BEIIeCTBaMHU B
[MOBCEHEBHOM KU3HU.

[Ipy u3ydyeHMH XMMHMHM Ha YPOBHE OCHOBHOIO OOLIero oOpa30BaHUS BaXHOE 3HAYCHUE
npuoOpenu Takue e, Kak:

— (GOopMHpOBaHHE HHTEJUIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PELICHM, CIOCOOHOM alanTHpOBaThCA K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

— HamnpaBJICHHOCTh OOY4YeHHS Ha CHUCTEMaTH4YeCKOoe MpHOOIIEHHE OO0ydaommxes K
CaMOCTOSITENIbHOM MO3HABATEILHOM JEATENIbHOCTH, HayUYHbIM METOJaM MO3HaHHs, (POPMHUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrieueHre YCIOBUM, CIOCOOCTBYIOIIMX MPHUOOPETCHUIO OOYYAIONIUMHUCS —OIIBITa
pa3HOOOpa3HON MAEATeNbHOCTH, MO3HAHMWA U CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIHI1), IMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IMUHBIX BUIOB JESITEIbHOCTH;

— ¢opmupoBanue oOIIeH (YHKIIMOHATHHOW W E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qyclie YMEHUH OOBSICHATH U OLEHUBATh SIBJICHHUS OKPYKAIOIIEr0 MHUpA, UCIOJIb3ysl 3HAHUS U OIbIT,
MOJTy4YEHHBIC TIPU U3YUYCHUU XUMUH, IPUMEHITh UX TIPH PEIICHUH MPOOJIeM B TIOBCETHEBHOM KU3HU
U TPYZOBOM NESITEIBHOCTH;

— ¢opmupoBaHHE y OOYyYarOIIUXCS T'YMaHUCTHUECKUX OTHOIICHUH, MOHUMAHUS LEHHOCTH
XUMHUYECKUX 3HAHUM U1 BbIPaOOTKH HKOJIOIMYECKH IeJIecO00pa3sHOro MOBEACHUS B OBITY U
TPYJIOBOM AEATENBHOCTH B LIEJISAX COXPAHEHUS CBOETO 310POBBS U OKPYXKAIOIIEH MPUPOTHOM CPEJIbI;

— pa3BUTHE MOTHBALUU K 00yYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIIUTAHHIO HA
OCHOBE YCBOEHHsI OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpOQHIIS U
HaNpaBICHHOCTHU JJAIbHEHIIEr0 O0yYeHHUS.

OO1iee 4ymMCIIO 4acoB, OTBEACHHBIX MJIS M3Y4YEHHMs] XMUMHUM HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanmus, cocTaBisier 136 gacoB: B 8 kiacce — 68 gyacoB (2 waca B Heaeno), B 9 kiacce — 68
gacoB (2 yaca B HEJIEINIO).

COAEP) KXAHUE OBYYEHUSA
8 KJIACC
IlepBoHaYa/IbHbIE XUMHYECKHE MOHSATHSA
[Ipenmer xumun. Ponb XMMUM B KU3HU YeOBEKa. XMMHS B CHCTEME HayK. Tena v BellecTBa.
®u3nYecKre CBOMCTBAa BEIIECTB. ATpEraTHOe COCTOsIHME BemlecTB. [loHsATHE 0 MeTOAaX MO3HAHUS B
xumun. Yuctele BemecTBa U cMecu. CriocoObl pa3aesieHus CMeceil.



ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMHUECKHUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuueckas popmyna. BaleHTHOCThP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IMOCTOSTHCTBA
cocrasa BenlecTB. OTHOCUTENbHAs aTOMHasl Macca. OTHOCHUTENbHAsA MOJIEKYJIsIpHAst Macca. MaccoBast
JI0JI1 XUMUYECKOT0 AJIEMEHTA B COCIMHEHHH.

KonuuectBo BemectBa. Mosb. MonsipHass macca. B3auMocBsA3b KOJIMUECTBA, MacChl U 4MCa
CTPYKTYPHBIX €IMHUII BemiecTBa. Pacu€Tel o hopMmyliaM XUMUYIECKUX COSTUHEHUI.

Ou3NYeCKMe W XHUMHUYECKHE SBICHUS. XHUMHUYECKas peakuuss W €€ NpU3HAKU. 3aKOH
COXpaHEHHs Macchl BemlecTB. XHUMHYeckue ypaBHeHUs. Kiaccudukaiuss XUMHUYECKHX peakiuit
(coennHEHUS, PA3IOKECHHUS, 3aMEIIICHIS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHMUYECKOH NOCyAOH, MpaBuiiaMd paboOThl B JlabopaTopuu M HpuéMamu
oOpamieHusi ¢ J1aboOpaTOpHBIM OOOPYAOBaHWEM, HM3yUYCHHE M ONHUCaHWE (PU3MUECKUX CBOWCTB
00pa3I0B HEOPTaHUYECKUX BEIIECTB, HAOMIOACHHE (U3NYECKUX (IUIABJICHHE BOCKA, TAasHHUE JIbJa,
pacTupaHue caxapa B CTYyIKe, KUIEHHE M KOHJEHCALMS BOJbI) U XMMHUYECKHX (TOpEHUE CBEYH,
MIPOKAJTMBAHWE METHOM MPOBOJIOKH, B3aMMOJICUCTBUE MeElla ¢ KUCJIOTOMN) SIBJICHUH, HAOIIOJCHHUE W
OMHCaHUE TPU3HAKOB MPOTEKAHUS XMMHMUYECKHUX peaklUHil (pa3ioxeHHe caxapa, B3auMOJeHCTBHE
CepHOM KHUCIOTHI C XJopuJoM Oapus, pasioxenue ruapokcuga meau (II) mpu nHarpeBanum,
B3aUMOJICHCTBHE Kene3a ¢ pactBopoM conu menu (II), u3ydenue crocoboB paszzieneHus cMeceil: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAHHUE, BBIMAPUBAHUE, AUCTHIUISIHS, XpoMaTorpadus, MpOBEICHUE
OYHCTKM TOBAapeHHOW conM, HaOJIIOJeHHe U ONHCaHHWE pEe3YyJIbTaTOB IPOBEACHMS OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JaHUE MOAEIEH MOJIEKYJI (I1apOCTEP>KHEBBIX).

Baskueiilue npeacTaBuTe 1M HEOPraHUYECKHUX BellecTB

Bo3gyx — cmecs razo. CocrtaB Bo3zayxa. Kuciopom — »l€MEHT W MOpPOCTOE BELIECTBO.
Haxoxxnenne kucioponma B mpupojne, (GU3NYECKUEe W XUMUYECKUE CBOWCTBA (PEAKIIMH TOPCHHUS).
Oxcunpl. Ilpumenenne kuciaopoma. CrocoObl TMONMyYeHHS KHUCIOpOJa B JIAOOpPATOpUU |
npoMbIieHHOCTH. KpyroBopor kucmopoma B mpupone. O30H — amIoTpomHas MOAM(PUKAIUS
KHCIIOPOJA.

TennoBoit 3PexT XUMUYECKONW peaKIuu, TEPMOXUMHUYECKUE YpaBHEHHUSA, 0OK30- U
SHIAOTEPMUYECKHE peakuuH. TOIIMBO: yrojib MW METaH. 3arps3HEHHE BO3/lyXa, YCHIICHHE
NapHUKOBOTO 3(pdexTa, pa3pylieHne 030HOBOTO CIIOA.

Bonopon — anemMeHT u npocroe BemecTBo. HaxoxaeHue Booposia B mpupoje, Gu3ndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CTIOCOObI oay4yeHus. KucioTsl u comu.

Mossipablii 00bEM Ta30B. Pacu€Tel Mo XMMUYECKUM ypaBHEHUSM.

@usnueckue cBolicTBa BoAbl. Boma kak pactBopurens. PactBopel. HacwlmeHHble U
HEHACBIIEHHbIE PACTBOPBI. PacTBOpUMOCTh BemiecTB B Bojie. MaccoBasi 10JIsl BEIIECTBA B PaCTBOPE.
Xumuyeckue cBorcTtBa BoAbl. OcHoBaHus. Pojib pacTBOpOB B MPUPOJE M B KU3HU YEIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbix Bog. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccupukanuss Heopranuyeckux coeauHenuidl. Okxkcugsl.  Knaccudukamuss OKCHAOB:
cosieoOpa3yrone (OCHOBHBIC, KUCIOTHbIE, aM(oTepHble) U HeconeoOpasyrone. HomeHnknaTypa
okcu10B. U3NUECKHE U XUMHYECKHE CBOMCTBA OKCUIOB. [lomydyeHne okCHaoB.

OcnoBanus. Kiaccudukamuss ocHOBaHHMi: MIENOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenkmarypa ocHoBanuil. Pu3znueckue M XUMHUYECKHE CBOMCTBA OCHOBaHuW. Ilomydenue
OCHOBaHHM.

Kucnorel. Knaccubuxanus kucnor. Homenkimarypa kucimoT. Dusnyueckrne M XHUMHYECKHE
cBoricTBa kuciot. Psa akruBHoctu MmetaiuioB H. H. bekerosa. Ilosnyyenue kucior.

Conu. Homenkiatypa coneil. @uznuecknue U XuMudeckue cBorcra coieil. [lonyuenue coineit.

['eneTnueckas CBsI3b MEXKIYy KJIacCaMU HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:



KaueCTBEHHOE OIpEACNiCHUEe COACpPNKAHMS KHUCIOpOJa B BO3IyXe, IMOJy4YCHHE, COOUpaHUE,
pacrmo3HaBaHWEe W H3yYEHUE CBOWCTB KHUCIOPOJa, HAONIOJIEHHWE B3aUMOJNICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHSI BO3HHMKHOBEHHUS M TPEKpallleHUs TOpeHus (moxapa), 03HAKOMIICHHE C
oOpa3amMu OKCHJIOB U ONHMCAHWE UX CBOWCTB, MOJIyu€HUE, COOMPAHUE, PACIIO3HABAHHUE U HU3YUYCHHE
CBOHMCTB Bojopoaa (TopeHue), B3aummojelcTBue Boaopoma ¢ okcuaoM Memu (II) (Bo3mokHO
UCIOJIb30BAaHUE BUJCOMATEPHANIOB), HAONIOJCHHE O0Opa3lloB BEIIECTB KOJIUYECTBOM 1 MOIb,
HCCIIeIOBaHNE 0COOEHHOCTEH PACTBOPECHIS BEIIECTB C PA3IMYHON PACTBOPUMOCTBIO, IPUTOTOBIICHUE
pacTBOpPOB C OMNpPEIETEHHOW MACCOBOM J0JIE pacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOBI C
MeTa/uTaMH (HaTpueM M KaJblFeM) (BO3MOYKHO HCIIOJIB30BAHHE BHJICOMATEPHAIOB), MCCIICIOBAHNE
00pa3I0OB HEOPraHWYECKHX BEMIECTB Pa3IMYHBIX KIACCOB, HAOMIOJCHNE W3MEHEHUS OKpPACKH
MH/IMKATOPOB B PACTBOpax KUCIOT W IIeNodYei, n3ydeHue B3aummopencTBusi okcuaa memu (II) c
pacTBOpOM CEpPHOM KHUCJIOTBI, KHCJIOT C METAUIaMH, PEAKIUN HEeUTpaau3aluu, MNOJIyYeHUE
HEpPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHWE OJHOTO METaJlla JPYTHM W3 PacTBOPA COJIM, PEIICHHE
SKCIEPUMEHTAJBHBIX 337a4 N0 TeMe «BakHeNune K1acChl HEOPraHUYECKUX COSTUHEHUIN.

Ilepuoauyeckuii 3akon u Ilepuoamueckas cucrema xuMu4yeckux djiementos [I. M.
MenpeseeBa. Ctpoenne aroMoB. XMMHYeCKas CBf3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE
peakuumn

[TepBbie MOMBITKM KiIacCHU(PHUKAIUU XUMHUYECKUX AJIEMEHTOB. [loHATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IEJIOYHBIE U IIETIOYHO3EMETbHBIC METAIIbI, TaIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEPHbIE OKCHUIbI U TUIAPOKCH/IBL.

[Tepuoanueckuii 3akoH. [lepuoguueckas cucteMa xumuueckux snemeHToB . . Menzaeneesa.
Kopotkonepuoanas u jmuaHonepuoanas popmsl [leprogudeckoid CHCTEMBI XUMHUYECKHX JJIEMEHTOB
J. . Menneneesa. Ilepuonsl u rpynnsl. DOU3HYECKUNA CMBICT ITOPSIAKOBOIO HOMEPA, HOMEPOB
[I€PUO/Ia U TPYMIIbI JIEMEHTA.

Crpoennie atomoB. CocTaB aTtoMHbIX siep. M3oromnbl. DnekTponbl. CTpoeHHE 3IEKTPOHHBIX
o0oJouek aToMoB mepBbix 20 xumMudecknx neMeHToB [lepuoanueckoit cucrems! J[. . Menneneena.
XapakTepUCTUKa XUMHUYECKOIO 3JIEMEHTA IO ero mojoxkeHuto B Ilepumoanueckoit cucreme JI. U.
Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUs paJuyca aTOMOB XUMHUYECKHMX JIEMEHTOB, METANIMYECKUX WU
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IepUoAaMm.

3nauenue [lepuoguueckoro 3akona u Ilepuoandeckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB JIJIs
pa3BuTHUA HAayKu U npakTuku. [. Y. MenneneeB — yd€HbIN U TpaXKJaHUH.

Xumunyeckas cBsi3b. KoBasieHTHas (MOJISpHAS U HETIOJSIPHAs) CBSI3b. DIIEKTPOOTPHUILIATEILHOCTD
XUMHUYECKHX IEMEHTOB. MIOHHas CBS3b.

Crenenb okucieHus. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccel oOKucneHus u
BOCCTaHOBJEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3YyYeHHE 00pa3IoB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOJICHCTBUE THIPOKCH 1A IIMHKA C
pacTBOpaMu KHUCJIOT U IIEJI0YEH, TPOBEACHUE ONBITOB, MILTIOCTPUPYIOIINX TPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX Peaklnil (ropeHre, peakuu pa3aoKeH!sl, COSAMHEHNU).

Meostcnpeomemnuwie ceasu

Peanusanus MmexnpeIMEeTHBIX CBA3EH IPU U3yYEHUHN XUMHH B 8 KJ1acce OCYIIECTBISAETCS Yepe3
UCIIOJIb30BAaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX TIOHSATHUH, TaK W TIOHATUMN, SIBJISTFOIIUXCS
CUCTEMHBIMU JIJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTecTBEHHO-HAY4YHbIC MOHATHS: HaydHBIH (PaKT, rumoresa, TEOpHs, 3aKOH, aHaJU3,
CUHTE3, KiIaccuukanus, NepuoIuyHOCTb, HAOI0IeHUE, SKCIIEPUMEHT, MOJCIMPOBAHKE, U3MEPEHUE,
MO/I€JIb, SIBIICHHE.



®dusuka: wmarepus, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, MOH, HYKIHJ, H30TOIIbI,
PaMOaKTUBHOCTH, MOJICKYJIa, SJICKTPUUECKHUMA 3apsil, BEIIECTBO, TeJ0, 00BEM, arperaTHOE COCTOSIHHE
BEIIECTBA, a3, PU3NYECKUE BEIIMYUHBI, €IMHULIBI U3MEPEHHUS, KOCMOC, TUIaHETHI, 3BE3/1b1, COIHIIE.

buonorust: porocunTes, npixanue, 6uocdepa.

I'eorpadus: armocdhepa, ruapocdepa, MUHEpAIIBI, TOPHBIC MOPOJIbI, TOJE3HBIE HMCKOIAaeMble,
TOIUTMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasl peaKus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa xumuueckux snemeHtoB . M. Menzaeneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKHX 3JIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KalMs, KaJlbLUS U UX COCAMHEHUNW B COOTBETCTBUU C TMOJOXXEHHEM OHJIEMEHTOB B
[Tepuoauueckoi cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHUYECKOM CBA3M. THUIBI KPUCTAJUIMUECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKOU PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. XMMHUECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K pa3IUMYHbIM KJlaccaM HEOPraHWYEeCKUX COCIUHEHUH, TeHEeTUYecKas CBS3b
HEOPraHMYECKUX BEIECTB.

Knaccudukanus XUMHUYECKUX PEAKIHA MO Pa3IUYHBIM MpHU3HAKaM ([0 YHCIy U COCTaBY
YUYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY AP (HEKTy, 0 U3MEHEHHIO CTETICHEH OKHUCICHUS
XUMHYECKHUX JIEMEHTOB, M0 OOPAaTUMOCTH, MO YYAaCTHUIO KaTalln3aTtopa). JK30- U IHIAOTCPMUUICCKUE
peaxkuu, TEePMOXUMHUUECKHE YPAaBHEHHUSL.

[Tonatue o ckopocTH XuMHUYeckod peakuuu. IlonsTHe 00 0OpaTMMBIX M HEOOPATHUMBIX
XUMUYEeCKUX peakuusix. [loHATHEe 0 TOMOreHHBIX M reTepOreHHbIX peakiusax. [lonsTue o karamnuse.
[TonsTre 0 XxuMU4YeckoM paBHOBecuU. DaKTOPBI, BIMUSIONIME HA CKOPOCTh XMMHYECKON PEeaKkIuu U
MOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCAUTENFHO-BOCCTAHOBUTEIBHBIC — PEAKIMU, JJEKTPOHHBIA  OamaHc  OKHUCIUTENHHO-
BOCCTaHOBUTENbHON peakuuu. CocTaBieHUE YpaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuii ¢ UCIONIb30BAaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust >IE€KTPOJUTHYECKONW JUCCOLMALMM. OJEKTPOJUTHI U HEINEKTPOIUTHL. KaTuoHsl,
aHMOHBI. MexXaHu3M NMCCOLMALMU BEUIECTB C Pa3lIMYHBIMM BUJAMU XUMHUYECKOU CBs3H. CTeneHb
muccoruanuu. CUIIbHBIC U CTa0bIe SIEKTPOIHTHI.

Peakiiun moHHOro oOMeHa. YCJOBUSI NPOTEKAaHUS PEAKUMH HOHHOTO OOMEHa, MOJHBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBa KHUCJIOT, OCHOBAaHWM M COJEH B CBETE
MIPEACTABICHUHN 00 JIEKTPOIUTHIECKOMN nucconnanii. KauecTBeHHbIE peakiiuu Ha HOHBIL. [ToHsTHE O
TUAPOJIN3E COJICH.

Xumuueckuii Ikcnepumenm:

03HAKOMJIEHUE C MOJIEJIIMU KPUCTAIINYECKUX PEIIETOK HEOPraHUYECKUX BEUIECTB — METAIIJIOB
u HemeTrauioB (TpaduTa ¥ anmasa), CIOKHBIX BEHIECTB (XJIOpUIA HATPHUs), HCCICIOBAHUE
3aBHCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIIuy OT BO3JICHUCTBUS Pa3INYHbIX (DAKTOPOB, HCCIIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, IpoLiEcca AUCCOLMALMM KHUCIIOT, IIEJIoYe M coiei
(BO3MOYKHO HCTIOJIb30BaHUE BHIEO MaTepUasoB), MPOBEIECHUE OIMBITOB, UJUTIOCTPUPYIOLIUX MPU3HAKH
MPOTEKAHUS peaKIuii HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BBIJCICHHE Ta3a, 00pa30BaHUE BOIBI),
OMBITOB, WUIIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIHLHO-BOCCTAHOBUTENIbHBIX peakuuil (ropeHue,
peaklu pasyIoKEHUs,, COCAUHEHHUs), pPACIO3HABAHUE HEOPTraHMYECKUX BEIIECTB C MOMOIUIBIO
KAaueCTBEHHBIX peaklUii Ha HOHBI, pellIEHUE SKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTaibl U MX coeJUHEHUS

OO6mias xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEepPHBIE CTEMEHU
okucnenus. CtpoeHue W (U3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOrCHOB. XUMHYECKHE
CBOMCTBa Ha TMpuMepe XJopa (B3aUMOJEHCTBHE C MeTaUIaMH, HEMeTaUIaMH, IIeJI0YaMu).



Xnoposojgopoa. ComnsiHas KHCIOTa, XMMHUYECKHE CBOMCTBa, MOJIy4YeHHE, NpuUMeHeHue. JlelicTBue
XJIopa U XJIOPOBOJOpOJAa HAa OpPraHM3M uejoBeKa. BakHellue XJOpUIIbI U UX HAXOXKJICHUE B
IIPUPOJIE.

OO6mrast  xapaktepuctuka dyeMeHTOoB VIA-rpynmbl. OcCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MYECKHE CBONCTBAa MPOCTHIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOIIHBIE MOAM(UKAIINN KHCIOPOJa U cepbl. XUMHUYECKUE CBOWCTBA CEPHI.
CepoBoniopofi, cTpoeHue, GU3NIecKue U XUMHUecKue cBOMCTBA. OKCUABI Cepbl KaK MPEICTaBUTEIH
KHCIIOTHBIX OKcHaoB. CepHas KucinoTa, (U3WYecCKMe M XHMHUYECKHE CBoilcTBa (oOmime Kak
MpeJICTaBUTENs Kjacca KUCIOT U creuupuyeckue). XUMHUECKUE pPEeaklnH, JeKallde B OCHOBE
NPOMBIIIICHHOTO croco0a MoyydyeHust cepHo KucinoTel. [IpumeHenue cepHOi kucnotel. Comu
CepHON KHCJIOTHI, KaUeCTBEHHAsI peakiys Ha cynbpaT-uoH. HaxoxaeHue cepbl U e€ COeTUHEHUN B
npupoje. XUMUYECKOE 3arps3HEHHE OKpYKarolllel cpeabl COeAMHEHUSIMHU Cephl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHUE BO3AyXa U BOAOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHUS.

OOmiast  xapakTepucTHka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKkTepHbIe CTENCHH OKHCICHUS. A30T, paclpoCTpaHeHHE B MPHUPoJE, (hrU3nYecKrue U XUMUYECKHE
cBoiictBa. KpyroBopor azora B mpupoae. AMMHAK, ero (pU3WYECKHEe U XUMHUYECKHE CBOMCTBA,
nosiyueHue u npuMmenenue. Coau aMMOHUS, UX (U3NUECKHe U XUMUYECKUE CBOICTBA, TPUMEHEHHUE.
KauecTBeHHas peakuus Ha HOHBI aMMOHHS. A30THas KHCIOTa, €€ MONydYeHHe, (U3HUECKUe U
XMMHYECKHE CBOWcTBa (00IIMEe Kak TMpeACTaBUTENs Kilacca KHUCIOT U crneuuduyeckue).
Vcnonb30BaHue HUTPATOB U COJICH aMMOHHUSI B KayeCTBE MHUHEPAIbHBIX ya0OpeHUH. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOLIEH cpelibl COeAMHEHUAMHU a30Ta (KUCIOTHBIE JOXAH, 3arpsi3HEHHE BO3yXa,
mouBHl U BojoéMOB). Docdop, amnorponnsie Mogudpukamuu Gochopa, Gusndeckne U XUMUIECKUE
croiictBa. Oxcua ¢ochopa (V) u dochopHas kucnora, pu3nMUeckrue W XUMHUYECKHUE CBOKHCTBA,
noydyeHue. Mcnonb3oBanue ¢hochaToB B KaueCTBE MHHEPAIBHBIX YA00OPEHUH.

OO6mrast  xapaktepuctuka odyeMeHToB [VA-rpynmbl. OcCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTEMEHU OKUCICHUS. YTIEpOH, aUIOTPONHbIE MOAM(HKAINU, PACIPOCTPAHEHHUE B
npupoje, (GpuU3MUecKue W XUMHUYECKHe CBOMCTBa. Ancopbumsa. KpyroBopoT yriepoia B NpHpoZE.
Oxcunpl yrieponaa, ux (pusuueckue U XUMHYECKHE CBOICTBa, NEHCTBUE Ha >KUBbIE OPraHU3MBI,
MOJIydeHHUE M TPUMEHEHHUE. DKOJOTHYECKHEe MpoOJIeMbl, CBsi3aHHBIE ¢ okcuuoMm yriepoaa (IV),
TUN0Te3a IN100aJIbHOr0 MOTEIUICHHUs KJIMMaTa, MapHUKOBBIN 3(p@eKT. YronpHas KUCIOTa U €€ COJH,
uX (QU3NYeCKue M XMMUYECKHE CBOWCTBA, MONMy4YeHHE W NMpuMeHeHue. KadecTBeHHas peakius Ha
KapOoHaT-MOHBI. Vcronp30BaHHEe KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHayanbHble MOHATHSA 00 OpraHUYECKHUX BEIIECTBaX KaK O COEIUHEHUSX yriepoaa (MeTaH,
9TaH, OJTHJIEH, AaleTWICH, 53TaHOJI, TJIHIEPUH, YKCyCHas KuclIoTa). [IpupogHbie HCTOYHHKU
YTJIEBOJIOPOIOB (yroJib, IPUPOIHBIA Ta3, He(PTH), MPOAYKTHI UX MEepepadOTKu (OE€H3MH), UX POJb B
ObITYy U NpPOMBINUIEHHOCTU. [loHATHE O OHMOJOTMYECKH BaXKHBIX BEIIECTBAX: JKHUpaX, OeKax,
yriaeBojax — W HX POJM B JKU3HU YeJIOBEeKa. MarTepuanbHOE €IMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCTUHEHUI.

Kpemuuii, ero ¢puznyeckue 1 XUMHUYECKHE CBOMCTBA, MOIydYeHUe U npuMeHeHne. CoeTuHeHus
kpemHHs B mpupoze. OOmme mpeacraBieHus o6 okcuae kpemaust (IV) m kpeMHUEBOW KHCIIOTE.
CunukaTel, HMX MHCIONb30BaHHE B OBbITY, B MPOMBIIICHHOCTU. BakHeiiine CTpoUTenbHbIE
MaTepuabl: KepamHKa, CTeKJo, IIeMEeHT, OeToH, kene300eToH. [Ipobiembl OGe30macHOro
WCIIO0Ib30BaHUSI CTPOUTENIbHBIX MAaTEPUATIOB B TOBCETHEBHON KU3HH.

Xumuueckuii Ikcnepumenm:

M3y4eHHE O00paslloB HEOPraHMYECKHX BEUIECTB, CBOWCTB COJITHOM KHCJIOTBI, MPOBEACHUE
KAueCTBEHHBIX pEaKUUi Ha XJIOPHUI-MOHBI M HAONIOJIEHUE MPU3HAKOB WX MPOTEKAHHWS, OIIBITHI,
oTpaxkaromue (U3NUECKUe M XHUMHYECKHE CBOMCTBA TaJOr€HOB M UX COCTUHEHUN (BO3MOXKHO
WCIIOIb30BaHUE BHUICOMATEPUATIOB), O3HAKOMJIEHHE ¢ oOO0pa3liaMu XJOpUIOB (TaJIOTCHHUIOB),



O3HaKOMJIEHHE C oOpa3namMu cepbl U € COCOUHEHUSMH (BO3MOXKHO  HCIOJIh30BaHUE
BUJICOMATEPHANIOB),  HaONIOJIeHWE  mporiecca  OOyraMBaHUS ~ caxapa  MOjA — JCHCTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIIOTHI, M3Y4YEHHE XUMHUYECKHUX CBOMCTB pPa30aBICHHON CcepHOI
KHCJIOTBI, TPOBEJCHHE KayeCTBEHHOW peakluu Ha cynbpaT-uoH W HaONIofieHHE IMpu3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (U3MUECKMMH CBOWCTBAMHU a30Ta, ¢ochopa W HUX COCTUHEHUU
(BO3MOXKHO HCHOJB30BaHHUE BHIEOMATEPUAIOB), 00pa3laMu a30THBIX M (HOCPOPHBIX yH0OpeHuil,
MoJTyueHue, coOnpanue, pacro3HaBaHUe U U3yUYeHHE CBOMCTB aMMHUAaKa, IPOBEJCHIE KaueCTBEHHBIX
peakuuii Ha HOH aMMOHHMS U (ocdaT-uOH U W3YUYEHHE MPU3HAKOB MX MPOTEKAHUs, B3aUMOJICHCTBUE
KOHIEHTPUPOBAHHON a30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO MCIIOJIb30BaHHE BHUAEOMATEpUAJIOB),
M3YYEeHHE MOJCNIel KpUCTANIMYECKUX pemérok amMasa, rpadura, QynnepeHa, 03HaKOMIICHHE C
IPOIIECCOM  acOpOLMK  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOWCTBOM
MPOTUBOTa3a, MOJy4yeHue, coOupaHue, paclo3HaBaHME M H3y4YEHHE CBOMCTB YIJIEKHCIIOTO rasa,
MIPOBEJICHUE KAUECTBEHHBIX pEaKkIUil Ha KapOOHAaT M CHJIMKAT-UOHBI M M3y4YEHHE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHME C MPOAYKLIHEH  CHJIMKATHOM  MPOMBILUICHHOCTH, pPEIICHHE
AKCIEPUMEHTAIIbHBIX 3a/1a4 10 Teme «BaxkHelme HemeTaibl U UX COSTUHEHUSD.

MeTaJuuibl M MX COCIUHEHUS

OO01ast XxapakTeprUCTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB Ha OCHOBAHUM UX TOJIOKEHUS B
Ilepuonnueckoin cucreme xumuueckux odnaemeHToB [J[. WM. MenneneeBa M CTPOEHHS aTOMOB.
Crpoenne wetaiioB. MeTamuyeckass CBsi3b W METaUIMuecKash KpPUCTAUIMYecKas pemeTka.
DNEKTPOXUMHUECKUN psAJl HANPSKEHUH MeTaiuoB. PU3NUeCKue U XMMHYECKHE CBOMCTBA METAJJIOB.
O6mwme crmocoObl mMmomydeHuss MeTauioB. [loHATHE O KOPPO3WUM METALIOB, OCHOBHBIE CITOCOOBI
3alIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUAN, OpOH3a) M UX IPUMEHEHUE B OBITY
Y IPOMBIIIIEHHOCTH.

[llenounbie MeTaibl: TIo0keHUE B [lepuoandeckoil cucteMe XxumMudeckux snemeHToB 1. M.
MeHeneeBa, CTpO€HUE UX aTOMOB, HaxOJI€HHUE B npupojae. Pu3nueckue 1 XUMUYECKUE CBOMCTBA
(na mpumepe HaTpus U Kanus). OKCUIIBI U TUAPOKCHUABI HATpus U Kanus. [IpuMeHeHue mienoyHbix
METaJUIOB U UX COECTMHEHUM.

[IlenouHO3eMENBHBIE METAUIBI MarHUl W Kaiblui: moJjiokeHue B Ilepronnyueckoi cucreme
xuMuueckux ssemeHToB . WM. MeHnneneeBa, CTpoeHHME HX aTOMOB, HaXOXIACHUE B MPUPO/IE.
duznueckre 1 XUMHUYECKUE CBOMCTBA MarHUs U KaJbIusa. BaxHelme coemMHCHUS Kanblus (OKCH]I,
THIPOKCHI, COJH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHSHHS.

AmomMuHuii: nonoxeHue B llepuoanueckoit cucreme xumuuyeckux saemeHtoB [l W
MenpeneeBa, CTpOCHHE aToMa, HaxokaAeHue B mnpupoae. dusznyueckne M XUMHYECKHE CBOWMCTBA
amoMuHusL. AMpOTepHbIe CBOMCTBA OKCHIa U THIPOKCHIA ATFOMUHUS.

Keneso: nonoxenue B [lepuognueckoil cucreme xumuyeckux neMentoB J[. . Menneneena,
CTPOEHHE aTOMa, HaxoXJeHue B npupozae. Gusnyeckne U XUMHUECKHE CBOMCTBA kene3a. OKCUIpL,
ruapokcu bl u conu xxenesa (II) u xenesa (I11), ux coctas, cBOMCTBA U TTOTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE C 00pasllaMH METAJUIOB M CIUIABOB, UX (PU3UYECKHUMH CBOMCTBAMH, M3y4CHUE
pE3yIbTaTOB KOPPO3HH METAIOB (BO3MOXKHO HCIIOJIb30BAHHME BUICOMATEPHANIOB), OCOOCHHOCTEH
B3aMMO/JICHCTBUS OKCH/Ia KaJIbLUs U HATPUs C BOAOH (BO3MOKHO HCIOIb30BAaHUE BHIEOMATEPUATIOB),
UCCIIEIOBaHUE CBOICTB >KECTKOM BOABI, Ipoliecca TOPEeHUs jKele3a B KHUCIOpoe (BO3MOXKHO
WCIIONb30BaHUE BHUICOMATEPHUAJIOB), MPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKIMH Ha HOHBI:
MarHusi, Kaublus, aTFOMUHYS, TUHKa, xene3a (I1) u xxenesa (I1I), mequ (II), HabnroneHue u onvucanue
MIPOLIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMM HATpUs, Kallus U KajblHs (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHAIIOB), HCCIeIOBaHUE aM(POTEPHBIX CBOWCTB THAPOKCHAA aJIOMUHUS U TUIPOKCHU]IA
LIMHKA, pEelICHUE IKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxkHeil1re MeTanibl U UX COSTUHEHUS.



XuMus U OKpy:Kamlas cpeia

BemectBa u marepuansl B NOBCEIHEBHOW XM3HU 4YelOBeKa. be3omacHoe WMCIOIb30BaHHUE
BEIIECTB M XMMUUYECKUX peakuuii B ObITy. [lepBas moMoIIs MPU XUMHUUECKUX 0’KOTaX U OTPABICHUSX.

XuMUYeckoe 3arps3HeHHe OKpyXkarouleil cpeabl (MpeaenbHas AOMyCTUMash KOHIICHTpaIus
BemecTs, nanee — [1/1K). Posib xuMun B pereHrnn 3K0JIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAJIbI).

Meostcnpeomemnuwie ceasu

Peanusanus mexnpeIMEeTHBIX CBA3EH IPU U3yYEHUHU XUMHH B 9 Kiacce OCYIIECTBISAETCS Yepe3
UCTOJb30BAHUE KaK OOLIMX €CTEeCTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUH, SBISIOMIUXCS
CUCTEMHBIMU JUIsl OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOT'0 IIUKJIA.

OO01ue ecTecTBEHHO-HAY4YHbIC MOHATHS: HaydHBIH (PaKT, rumoresa, 3aKOH, TEOPHsl, aHAJIU3,
CUHTE3, Kilaccuukaus, NepuonyHOCTb, HAOMI0IEeHUE, SKCIIEPUMEHT, MOJICINPOBAHKE, U3MEPEHUE,
MO/IEIIb, SIBJICHUE, MAPHUKOBBIN 3()(HeKT, TEXHOTOTHs, MaTepHUabl.

®dusuka: Marepus, aToM, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIUA, H30TOIbI,
PaauOAKTUBHOCTD, MOJIEKYJIA, AIEKTPUUECKUI 3apsil, IPOBOJHUKH, TOJYIPOBOJHUKH, AUJIEKTPUKH,
(GOTORIEMEHT, BEIIEeCTBO, TeJNO, O0bEM, arperarHoe COCTOSHHME BeIIecTBa, Ta3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAITMUECKasl PeIETKa, CIjIaBbl, (GPU3NYECKHE BETMUNHBI, €AUHUIBI H3MEPEHNU,
KOCMHUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COIHIIE.

buonorusi: ¢otocunres, npixanwe, Ouochepa, S3KOCHUCTEMa, MHUHEpAJIbHBIE YAOOpEHMUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaANIbI, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAeMbIe,
TOIUINBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA ITPOI'PAMMBLI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JUYHOCTHBIE PE3VYJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS TIPOTPaMMbl OCHOBHOTO 00miero oOpa3oBaHUs
JOCTHTAIOTCS B X0Ji¢ OOy4YeHHs] XMMHHU B €IWHCTBE YYCOHOW M BOCIHUTATEIHHOW NESATEIBHOCTH B
COOTBCTCTBUH C TPAaAUIIMOHHLBIMU pOCCHﬁCKHMH COINMOKYJIbTYPHBIMU U NYXOBHO-HPAaBCTBCHHBIMU
HCHHOCTAMU, IIPUHATBIMUA B OGH.IGCTBG npaBujiaMld W HOpMaMHU TNOBCACHUA U CHOCOGCTByIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COITUATM3AIINNA 00YJarOIITUXCS.

JIngHOCTHBIE pE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTHUBHBIX IICHHOCTHBIX OpI/IeHTaI_[I/Iﬁ U paClIMpCHUC OIbITa ACATCIIBHOCTH HA eé OCHOBC,
B TOM YHUCJIC B HaCTH.:

1) naTpuoTHYeCKOro BOCIMTAHUSA:

IIEHHOCTHOTO OTHOIICHUSI K OTEUYECTBEHHOMY KYJIBTYPHOMY, HMCTOPHYECKOMY M HAy4YHOMY
HaCcJICIUu, IIOHUMaHHUA 3HA4YCHUA XUMHUYECKON HAayKM B JKU3HU COBPEMCHHOTI'O OGH.IGCTBa,
CIOCOOHOCTH BIIQJIETh JOCTOBEPHOH HH(OpMaLUel O NepefoBhIX JOCTHXKEHHSIX U OTKPBITHUSIX
MHPOBOM M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOUCTBE MHUPA U
00I1IeCTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHUS:

ONpeACTaBJICHUA O COHUAJIBHBIX HOpMax HW IMpaBWiIaX MCKINYHOCTHBIX OTHOLIEHUIT B
KOJIJICKTHUBCEC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B OGH.IGCTBGHHO HOHG3HOI>1,
y4eOHOUCCIIEOBATEIbCKON, TBOPYECKOW W JPYrUX BHUJAX JICATEIBHOCTH, TOTOBHOCTH K
pa3H006pa3H0171 COBMECTHOM ACATCIIbHOCTU IIPU BBINIOJIHCHUU y‘-Ie6HbIX, IIO3HaBAaTCJIIBHBIX 3aaay,
BBIITIOJIHCHUHU XUMHUUYCCKHUX OKCIICPUMCHTOB, CO3JaHHUU y‘Ie6HbIX IMPOCKTOB, CTPCMJICHUA K
B3aMMONIOHMMAHUIO M B3aWMOIIOMOIIM B TIPOILECCe ATOW y4eOHOH NeATeTbHOCTH, TOTOBHOCTH



OLICHHUBATh CBOE IOBEJICHUE U MOCTYNKH CBOMX TOBAPUILIEH C MMO3ULUU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4E€TOM OCO3HAHUs NOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSA:

MHPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE U XUMHUYECKOW PEaKIH, COOTBETCTBYIOILINE
COBPEMEHHOMY YPOBHIO DPAa3BUTHsSI HAyKH M COCTABJISIOLIME OCHOBY JUISl MOHHMMAaHHS CYIIHOCTH
HAYYHOH KapTHHBI MHUpa, MPEICTABICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS MPUPOIHI,
B3aUMOCBSA35IX YEJI0BEKA C IIPUPOJHOM CPEloi, O POJIU XMMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[TI03HABATEJIbHBIE MOTHBBI, HAIpPaBJICHHbIE HA IIOJYyYEHHE HOBBIX 3HAHUM IO XUMUH,
HeoOxoaumble JUIsi  OOBSICHEHMs] HaOJII0JaeMbIX IPOLECCOB M SIBICHUN, [O3HABATEIbHOM,
MH(POPMALIMOHHON M YUTATENBCKOM KYJIbTYpbl, B TOM YHCIJIC HAaBBIKOB CAMOCTOSITEIIbHON palbOThI C
y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEpaTypol, JHOCTYNHBIMH TEXHMYECKUMH CpEJICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOY4YeHMIO U TIO3HAHMIO, JF0O03HATEIbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa3oBaHUIO, MPOCKTHOM M HCCIEI0BAaTENbCKOM JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAMpPaBICHHOCTU M YPOBHsI 00yYeHUS B JaJIbHEHIIEM;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3JI0POBBII 00pa3 >KU3HU, OCO3HAHHUE TOCIEACTBUNA U HETIPUATUE BPEIHBIX MPUBBIUEK (YIIOTPEOICHHS
QJIKOTOJIsl, HAPKOTHKOB, KYpPEHHs), HEOOXOJUMOCTH COONIIONCHUS TpPaBHII OE30MACHOCTH MPHU
O0palIeHnt ¢ XUMUYECKHMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TpynoBOro BOCIMTAHMSA:

MHTEpEeC K MPAKTUYECKOMY M3YYEHHIO Mpodeccuii U TpyAa pazIMyHOro poja, YBaKEHUE K
TPYAYy U pe3ysibTaraM TPYAOBOM AESITEIBbHOCTH, B TOM YMCJIE HA OCHOBE IPUMEHEHHUS MPEIMETHBIX
3HAHUU 10 XUMHUH, OCO3HAHHBIA BHIOOP MHAMBUAYAIbHON TPACKTOPUHU MPOJOHKEHHS 00pa30BaHMUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHUMHH, OOILECTBEHHBIX HMHTEPECOB U
MOTPEOHOCTEN, yCeIHON MpodeCCHOHATBHON ACSITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTD a/IalITUPOBATHCS B IPOPECCUOHATIBHOM Cpe/ie;

6) 3K0J10rMYecKOro BOCIIMTAHMS:

HKOJIOTMYECKU I1€1ecO00pa3HOe OTHOUIEHHE K MPUPOJE KaK HMCTOYHUKY >KU3HM Ha 3eMmile,
OCHOBE €€ CyIleCTBOBaHUS, MOHMMAHHME LIEHHOCTH 3J0pOBOro M Oe3omacHoro oOpasza KH3HHU,
OTBETCTBEHHOE OTHOILICHHE K COOCTBEHHOMY (PU3MUYECKOMY U TICUXHUYECKOMY 3/10pPOBBIO, OCO3HAHHE
LIEHHOCTH COOJIOZICHUSI MpaBMJI OE30MaCHOrO TMOBEACHUS MpH paboTe C BEIIECTBAMH, a TAaKXe B
CUTYaLMSX, YTPOKAOIINX 30POBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMS, MOJydyaeMble MPH HU3YYCHUH XUMHH, U1 pElleHus 3aiad,
CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPENOH, Ul OBBIIECHHS YPOBHS dKOJIOTMYECKOU KYJIBTYPBI,
OCO3HaHHUs TN00aIbHOrO XapaKTepa 3KOJOTUYECKUX MPOOJIeM U MyTed WX pelIeHUs MOCPEICTBOM
METOJ0B XMMHH, YKOJIOTUYECKOIO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMAJIBHOMU IIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MmeranpeIMETHBIX pPE3ylIbTaTOB BBIIENAIOT 3HAUYMMBbIE JUIA  (OPMHPOBAHUS
MHUPOBO33pEHHUs OOIlEHAyYHbIe TOHATHS (3aKOH, TEOpus, NPUHLHI, THUMOTe3a, (aKT, cHUcTeMa,
MPOLIECC, AKCIIEPUMEHT M JPYroe.), KOTOpbI€ HCIONb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
npeaMeTax U MO3BOJIAIOT Ha OCHOBE 3HAHMU M3 3TUX NpeAMETOB (OpMHUPOBATH MpEICTaBICHUE O
[IEJIOCTHOM HayyHOW KapTHHE MHUpPA, U YHUBEpcajbHbIC ydeOHbIC JIeicTBUs (TIO3HABATEIbHBIE,
KOMMYHHMKATUBHBIE, PETYJISITUBHBIE), KOTOphle oOecneuynBaroT (HOpMHUpPOBaHHME TOTOBHOCTHU K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM NEATEIbHOCTH.

ITo3naBaTenbHbIC YHHBeEPCAJIbHbIC YU4eOHbIE e CTBUS

ba3oBble jlorn4yecKue AeiCTBHUA:



YMEHUS HCIIOJIb30BaTh MPUEMBI JJOTMYECKOTO MBIIIICHHUS MTPU OCBOSHUM 3HAHUI: PacKphIBATh
CMBICIT XUMHUYECKUX TMOHATUN (BBIIENIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIMBATH B3aUMOCBS3b C
IPYrUMH TOHATUSIMH), HMCIIOJB30BaTh HMOHATHUS Ui OOBSICHEHUS OTIECNbHBIX (DAKTOB M SIBICHUH,
BbIOMPATh OCHOBAaHUS M KPUTEPUM I KIacCU(PUKALUM XMMHUYECKMX BELIECTB U XHMHUYECKUX
peaKlMii, yCTaHABIMBATh NPHUYMHHO-CIEACTBEHHBIE CBA3M MEXAY OOBEKTaMH H3y4eHHsl, CTPOUTh
JIOTHUECKUE pacCyKACHUA (MHIYKTUBHBIC, NEIAyKTHUBHBIC, IO aHAJOTUH), JEJIaTh BBIBOJIBI U
3aKIIIOYCHUS;

YMEHHE NpPUMEHATh B IMPOLECCE IO3HAHUS NOHATUS (NPEIMETHbIE M METalpeMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, MHCIIOJIB3yEMbIE B XHMMHH, IPEOOpPa30OBbIBATh IIUPOKO
NpUMEHSeMble B XHMHUHU MOJICJIbHbIE NPEJCTABICHUS — XUMHUYECKUH 3HAK (CUMBOJ 3JIEMEHTA),
XUMu4eckas popMyiia U ypaBHEHHE XUMUYECKON peakluy — IIPH PeIICHHH Y4eOHO-TI03HABATEIbHBIX
3aja4, ¢ y4€TOM 3TUX MOJEJbHBIX IMPEICTABICHUH BBIABIATH U XapaKTEPU30BaTh CYIECTBEHHBIE
IIPU3HAKHU U3yYaeMbIX OOBEKTOB — XMMUYECKHUX BEIIECTB U XUMUYECKUX PEAaKLUM, BBISBIATE 00LIHE
3aKOHOMEPHOCTH, NPUYMHHO-CJIEJICTBEHHBIC CBS3M M INPOTUBOPEYMs B HM3Y4YaeMbIX Ipoleccax H
SIBIICHUSIX.

Ba3zoBrble ucciaenoBareJLCcKue AeiCTBUSA:

YMEHHE UCIIOJIb30BaTh MOCTABIEHHBIE BOIIPOCH B KAUECTBE NHCTPYMEHTA IMO3HAHUS, & TAKXKE B
KayecTBE OCHOBBI Uil (POPMHUPOBAHUS THIIOTE3bl 1O IMPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYKJICHUU;

npuoOpeTeHre OomblTa M0 IJIAaHWPOBAHUIO, OPraHM3allMd M MPOBEIACHUIO YYCHHUYECKUX
HKCIEPUMEHTOB, YMEHUE HAOII0JaTh 3a XOJOM IIpOllecca, CaMOCTOATENBHO HMPOTHO3UPOBATh €ro
pe3ynbrar, (opMynupoBaTh OOOOIIEHMS M BBIBOABI IO pE3yJlbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBaHUS, COCTABIIATh OTUET O MPOJICIaHHOM paboTe.

PabGora ¢ undopmaumei:

yYMEHHUE BbIOMpaTh, aHAIU3UPOBATH U MHTEPIPETUPOBATh MHPOPMALMIO PA3IMYHBIX BUIOB U
dbopM mpencTaBieHUs, MOMy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JUTepaTypa
XMUMUYECKOTO COJIECpXKaHMs, CIPAaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH OLIEHUBAThH
IIPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMALIHIO;

YMEHHE NPUMEHSTh pa3lIMyHble METOJbl M 3alpochl NP MOMCKE U OTOOpe MH(pOpPMALUU U
COOTBETCTBYIOIMX JaHHbBIX, HEOOXOAMMBIX Il BBIMOJIHEHUS y4eOHBIX M IO3HABATENbHBIX 3a/ad
OIPENIEIEHHOTO THIA, TNPUOOPETEHHE OMNbITa B OOJACTH HCIOJIB30BaHHUS WH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIaJ€HUE KYJIbTYpOW AKTUBHOTO HCIOJb30BAHUS PA3THUYHBIX
IIOUCKOBBIX CUCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (POpMY MpeCTaBICHU HH(DOpMaIK
U WUIIOCTPUPOBATh PELIaeMble 3aJaYll HECIOXKHBIMU CXEMaMH, AMarpaMMaMu, JpyrumMu (GopmMamu
rpaduKu 1 UX KOMOWHAIMSIMU;

YMEHHE MHCIOJb30BaTh M aHAJIM3MpPOBaTh B IIpolecce Y4eOHOW M HCCIIeA0BATENIbCKOM
JESTeIbHOCTH MH(MOPMALIMIO O BIUSHUM IPOMBIIIICHHOCTH, CEJIbCKOIO XO35ICTBAa M TPAHCIOPTa Ha
COCTOSIHME OKPY’KAIOIIEH IIPUPOSHON CPENBL.

KoMMyHuKaTHBHBIE YHHBepcaJlbHbIe YUeOHbIe el cTBUA:

YMEHHMsI 33/1aBaTh BOMPOCH (B XOJ€ aUaiora u (Wiu) AUCKYCCHUU) MO CYIIECTBY OOCYKIaeMon
TeMbl, OPMYJINPOBATh CBOM MPEII0KEHN OTHOCUTEIIBHO BBINOJIHEHUS NPEITI0KEHHON 3ajauu;

YMEHHUs MPEJCTABIATh NOTYYEHHbIE PE3YIbTAThl MO3HABATENbHON JESITEIBHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTAaX; JeJaTh MPE3ECHTALHUIO Pe3YyIbTATOB BHIOJIHEHUS XUMHUUECKOTO SKCIIEPUMEHTA
(;mabopaTopHOrO OMBITA, JAOOPAaTOPHOH PabOTHI MO HCCIEIOBAaHHIO CBOMCTB BEUIECTB, Y4eOHOTO
MIPOCKTA);

yYMEHHUs Y4eOHOro COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH I03HABAaTEIbHON MU
MCCIIEI0BATENILCKOM JEATEIbHOCTH NPU PEIICHUH BO3HUKAIONIUX Mpo0IeM Ha OCHOBE y4é€Ta OOIIMX
MHTEPECOB M COTJIACOBaHMs MO3UIMHA (00CYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYpPMBI»,



KOOPJAMHAIIMS COBMECTHBIX JNEUCTBUI, OMpeesieHe KPUTEPUEB MO OLEHKE KAYeCTBA BBITOJIHEHHOU
paboThI U ApyTHE).

PeryasiTuBHble yHUBepPcaAJIbHbIE YUeOHbIE 1eHCTBUA:

YMEHHE CaMOCTOATENIbHO ONpPEAENATh LEIN JEATEIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESTENbHOCTh, BEIOUpATh Hanbosee
s¢dhekTuBHBIE CTIOCOOBI pelieHrs] YIeOHbIX U TTO3HABATENIBHBIX 33]1a4, CAMOCTOSTEIHHO COCTaBIATh
UM KOPPEKTUPOBATh IMPEIJIOKECHHBIM aIrOpUTM JCUCTBUM IPU BBIIOJHEHUU 3aJaHUN C y4ETOM
MOJIyYEeHUsI HOBBIX 3HAaHUM 00 U3ydyaeMbIX OOBEKTaX — BEIIECTBAX U pEaKIUsiX, OICHUBATh
COOTBETCTBHUE MOJIYYEHHOI'O PE3YJIbTATa 3asBJICHHOM LI€JIM, YMEHHE UCIOJIb30BATh U AHAJIU3UPOBATH
KOHTEKCTBI, IIpe/jlaraéMble B YCJIOBUU 3a/IaHUM.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yJNbTATOB IO OCBOCHUIO O0S3aTENBHOTO  COJEpKaHus,
YCTAaHOBJICHHOTO  JaHHOW  deaepanbHOl  paboyeidt  mporpamMMoil, BBIICISIOT: OCBOCHHBIC
00yJaIOUTMMUCS HAYYHbIC 3HAHWSI, YMEHHS U CIIOCOOBI NeHCTBUH, crieupuIecKue Ui MpeIMeTHOMI
obmactu «XuUMHS», BUABI JNEATEIHHOCTH IO TOMYYEHUIO HOBOTO 3HAHHWSA, €r0 HHTEPIpEeTalluy,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMUHbIX YYEOHBIX U HOBBIX CUTYyAIIHSIX.

K xoniy oOyuyenuss B 8 Kijacce mpeaMmeTHblE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaThb C(POPMHUPOBAHHOCTD y 00YUAIOMINXCSI YMEHUH:

® PACKPBIBATH CMBICI OCHOBHBIX XUMHYECKUX IMOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHUN JIEMEHT,
MIPOCTOE BEUIECTBO, CJIIOKHOE BEIIECTBO, CMECh (OHOPOIHAS U HEOJHOPOIHAS ), BAJICHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHAsI U MOJIEKYJISIpHasi Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBast 10Jisl XUMHUYECKOT'0 3JIEMEHTa B COSAMHEHUH, MOJIIPHBINA 00BEM, OKCHJI, KUCIIOTA,
OCHOBaHUE, COJIb, JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKash PeaKus,
KJIacCU(UKALIUS PEAKIINI: pEaKIui COSTUHEHUS, PEaKIIMU PA3JI0KECHUS, PEAKIIIH 3aMeIICHUS,
peakiuu oOMeHa, 9K30- U SHJOTEPMUIECKIE PEaKIUH, TeIIOBOU AP (PEKT peakiuu, sapo aToMa,
AJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, paAuyc aToMa, XuMU4eckas CBsI3b, OJSpHAs U
HEIOJISIPHAs KOBAJICHTHAs CBSA3b, HOHHASI CBSA3b, HOH, KATHOH, aHUOH, PACTBOP, MacCOBAasl 1011
BelecTBa (MPOLIEHTHAS! KOHIICHTPAIHs) B PACTBOPE;

® JWUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKHUX MTOHATUN U IPUMEHSATH ITU NOHATHUS IPU
ONMCAHUU BEUIECTB U UX MPEBPALLCHUIH;

®  ICIIOJIB30BATh XMMHUYECKYIO CHUMBOJIMKY Ui COCTaBlIeHUs ()OPMYJI BEUIECTB U YpaBHEHU
XUMHYECKHUX PEAKIIU;

® ONpeleNsITh BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTEIIEHb OKHCIICHUS
DJIEMEHTOB B OMHAPHBIX COCTMHEHUSX, IPUHAIIICKHOCTh BEIIECTB K OMPEIEIEHHOMY KIIacCy
coeuHeHuM 1o popMyiaM, BUJ XUMUUYECKON CBSA3H (KOBaJCHTHAsI U MOHHASI) B HEOPTraHUYECKUX
COEIMHECHUSX;

e packpbiBaTh cMbIch [lepuoanueckoro 3akona . . MeHnneneeBa: 1eMOHCTpUPOBATH TOHUMAHUE
MEPUOIUYECKON 3aBUCUMOCTHU CBOMCTB XMMUYECKHX 3JIEMEHTOB OT UX MOJIOKEHHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXpPaHEHHUS MaCChl BEUIECTB, TOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHA ABOrapo;

® ONUCHIBATH U XapaKTepH30BaTh TaOMMuHY0 Gopmy [leproaudeckoii CUCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3NnyaTh MOHATHS «TJIaBHas nmoArpynna (A-rpynma)» u «modounas noarpymnma (b-
TpYIIa)», MaJible ¥ OONBIIHNE MEPUOIbI, COOTHOCUTH 0003HAUYCHHUSI, KOTOPHIC UMEIOTCSI B TAOJIHIIE
«IIepuognueckas cucrema xXuMuueckux 35eMeHToB /. . MenaeneeBa» ¢ Y4MCIOBBIMU
XapaKTePUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB | 3apsi siipa, ooiee
YHCIIO 3JIEKTPOHOB U PaCHpe/IesIeHHe UX O 3JIEKTPOHHBIM CIIO0SM);

e IaccH(pUIUPOBATh XUMHUECKHUE DJIEMEHTHI, HEOPTAaHMUECKUE BEIIECTBA, XUMHUUECKHE PEAKIIUU
(0 YMCITY ¥ COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY (P deKTy);



XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBONCTBA BEIIECTB Pa3IMYHbIX KJIACCOB,
MOATBEPIK/Iasl ONMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIHNX
XUMHYECKHUX PEAKIIU;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTABA,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALIEHUM B Pa3JIMYHbIX YCIOBUIX;
BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JOJIFO
XHUMHYECKOT0 3JIEMEeHTa M0 GopMyJie COSMHEHNS, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUUECKOU pEaKIny;
IPUMEHSATh OCHOBHBIE ONIEPALIMY MBICIUTENIBHOMN IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE,
0000111eHIe, CUCTEMAaTH3aIUIO0, KJIaCCU(PHUKAIUIO, BBISIBICHNUE TPUINHHO-CIIEICTBEHHBIX CBSI3eH
— JUIsL U3yYEHHUsI CBOMCTB BELIECTB U XMMUYECKUX PEAKIUI, €CTECTBEHHO-HAYYHbIE METO/IbI
NO3HaHUs — HAOJII0IeHUE, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIICPUMEHT (peasIbHbINA 1
MBICJICHHBIN);
CJIeZIOBATh MPaBUJIaM IOJIb30BAHUS XUMHUECKOM MOCY10M 1 1abOpaTOpHBIM 00OPYAOBAaHUEM,
TaKXe MpaBuiIaM 0OpalleHHs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKLUSAMU TI0 BBITTOJTHEHHIO
71a00paTOPHBIX XUMUYECKUX ONBITOB MO MOJYYCHHUIO U COOMPAHHIO ra3000pa3HBIX BEUIECTB
(BozlopoJia M KUCIOPO/a), MPUTOTOBIICHUIO PACTBOPOB C OMPEACIEHHON MAaCCOBOM T0MIeH
PacTBOPEHHOTO BEUIECTBA, IVIAHUPOBATH U MPOBOIUTh XUMUYECKHE SKCIIEPUMEHTHI 110
pacrio3HaBaHHUIO PACTBOPOB LIEJIOUEH U KUCIIOT C TOMOIIBIO HHANKATOPOB (JIAKMYC,
dbenondTanerd, METUIIOPAHXK U APYTHE).

K koH1y 00ydenust B 9 kjiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH y 0OYUAIOIIUXCS YMEHUA:
PacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MTOHATUN: XUMUYECKAM 3JIEMEHT, aTOM, MOJIEKYJIa,
VOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJIEGHTHOCTD,
AJIEKTPOOTPHULIATEIBLHOCTD, CTETIEHb OKUCIICHUS], XUMUUECKasl PEAKLUsl, XUMUYECKasl CBS3b,
TeI10BoM 3 PeKT peakliuu, MOJIb, MOJISIPHBIN 00bEM, PACTBOP, ANEKTPOIUTHI, HEANEKTPOIIUTHI,
JNEKTPOIIUTUYECKAS AUCCOIMALINS, PEaKIIU HOHHOTO 0OMEHa, KaTaanu3aTop, XUMUYECKOoe
paBHOBecHE, 0OpaTUMbIe U HEOOpAaTUMBbIE PEaKI[MU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaxkuu, OKUCIUTENb, BOCCTAHOBUTEIb, OKMCIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOINS,
aM(pOTepHOCTh, XMMHYECKas CBA3b (KOBAJICHTHAs, HOHHAS, METANINYecKas ), KpucTainyecKas
pemETKa, KOPPO3Usl METAIUIOB, CIUIABbI, CKOPOCTh XUMHYECKOM pEaKIuu, NPeIeabHO
nonyctumas konuentpamus 11K BemecTsa;
WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHI U IPUMEHATH 3TH MTOHATHUSA [IPU
ONMCAHUHU BEIIECTB U UX NIPEBPALLECHUN;
UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJIsl COCTaBICHUS (JOPMYJI BEIIECTB U ypaBHEHUI
XUMHYECKHUX PEAKIIU;
ONPENENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS! XMMUYECKUX 3JIEMEHTOB B COEAMHEHUSX
Pa3IMYHOIO COCTaBa, IPUHAIJIEKHOCTD BEIIECTB K ONPEIEIEHHOMY KJIacCy COEAMHEHNUN 11O
dopmynamM, BUA XUMUYECKOH CBSI3H (KOBAJIEHTHAsI, MOHHAs, METAJUIMYECKas) B HEOPraHHMUECKUX
COEIMHEHUSX, 3aps HOHA 110 XUMHUUYECKOHN GopMyJie, XapaKTep Cpebl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOIO BELIECTBA;
packpsiBaTh cMmbici [leprnoandeckoro 3akona J[. 1. MenzaeneeBa u 1eMOHCTPUPOBATH €r0
NOHUMAaHHMeE: OMKCHIBATH M XapaKTepU30BaTh TabMuuHyo Gopmy Ileproanueckoii cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3IN4aTh MOHITHS «TJaBHAs moarpymma (A-Tpyrna)y u «mododHast
noarpynma (b-rpymma)y», manbeie U 60IbIINE TIEPHOIBI, COOTHOCUTHh 0003HAYCHHS, KOTOPHIC
UMEIOTCS B IEPUOAMYECKOM TabHIle, C YNCIOBBIMU XapaKTEePUCTUKAMU CTPOEHHUS aTOMOB
XMUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sApa, oOlIee YHCIIO0 IIEKTPOHOB U paclpeieiieHre uxX
10 AJIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB 3JIEMEHTOB



U UX COeIMHEHHI B IpeiesiaX MaJbIX MEPHOIOB U INIaBHBIX MOATPYIII ¢ YYETOM CTPOSHUS UX
aTOMOB;

KJIaccu(UIUPOBATh XMMUYECKHE 3JIEMEHThI, HEOPraHMUECKUE BEIIECTBA, XUMUUYECKHUE PEAKIIUU
(10 YMCITy U COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, I10 TEIUIOBOMY (P (deKTy, o
U3MEHEHHMIO CTETICHEH OKUCIICHUS! XUMHUECKUX HJIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIHNE U crienU(PUIECKUe XUMUYECKHUE CBOMCTBA MTPOCTHIX U
CJIO’KHBIX BEILECTB, NOATBEPXK/1asi ONMMCAHUE IPUMEPAMHU MOJIEKYJIAPHBIX U HOHHBIX YpaBHEHHMA
COOTBETCTBYIOIINX XUMUIECKUX PEAKIIHIA;

COCTaBJIATh YPaBHEHHS dJICKTPOIUTHUECKON TUCCONMAIIMN KUCIIOT, MIET0Yeii U Coeil, MOJTHBIE U
COKpalI¢HHBIC YPaBHEHHUS pEaKINii HOHHOTO OOMEHa, ypaBHEHHSI PEAKIIH, TTOATBEPIKIAIOIINX
CYIIIECTBOBaHHE T€HETHUECKOM CBSA3M MEXIY BEIIECTBAMH PAa3JIMYHBIX KIACCOB;

PacKpBIBaTh CYIIHOCTh OKMCIUTEIbHO-BOCCTAHOBUTEIFHBIX PEAKIHI TTOCPEACTBOM COCTaBIICHHS
3JIEKTPOHHOTO OanaHca 3TUX PEeaKLn;

IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOXKHOCTH NMPOTEKAHUS
XUMHUYECKUX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XHUMHYECKOT0 3JIEMEeHTa 0 (GopMyJie COSMHEHNs, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
IPOBOANTH PACUETHI IO YPABHEHUIO XUMHUYECKOI peakuuy;

cOOII0IaTh MPaBUJIA MOJIB30BAHMS XUMHUYECKON TIOCYI01 U 1TaOOpaTOPHBIM 000PYAOBaHUEM, A
TaKOKe TMPpaBHiIa OOPAIIEHHS C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIMSIMU I10 BBITTOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX ONBITOB MO MOJYYCHHUIO U COOMPAHHIO ra3000pa3HBIX BEUIECTB
(aMMHaKa ¥ yTrJIeKHCIIoro rasa);

NPOBOJUTH PEAKIINH, TOATBEPKIAIOIINE KaUeCTBEHHBII COCTAaB Pa3IMYHBIX BEIECTB:
pacrio3HaBaTh ONBITHBIM ITyTEM XJIOPHI-, OPOMUI-, HOJH -, KapOoHaT-, hocdar-, cunmkar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS M MOHBI H3YYEHHBIX METAJIJIOB,
IPUCYTCTBYIOIIHE B BOJAHBIX PACTBOPaX HEOPTAaHMYECKHUX BEILECTB;

IPUMEHSITh OCHOBHBIE ONEPAIIN MBICTUTEIBHOM IEATEIIbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHUE,
000011eHNe, CHCTEMAaTU3AIHIO, BBISIBICHHE TIPUUYNHHO-CIICACTBEHHBIX CBA3EH — JUI N3y4YCHUS
CBOWCTB BEILECTB U XUMUYECKHUX PEAKIINH, ECTEeCTBEHHO-HAYUYHbIE METObI ITO3HAHUS —
HaOJI0IeHNEe, U3MEPEHNE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuyecrBo yacos
Kont IIpak
HaunmenoBanue
Ne poJib THYeC DJIeKTpOHHbIe (HM(pPpOBbIE)
pa3aesoB U TeM
n/n Bcero HbIe KHe o0pa3oBaTe/bHbIEC PECYPChI
NPOrpamMMblI
pador | pador
bl bl

Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE MOHATHUS

XUMHS — BaKHas

o0nacTh
11 €CTECTBO3HAHHUS U 5 ) https://m.edsoo.ru/7f41837¢c
' MPAKTUYECKOU http://school-collection.edu.ru
JEATEIbHOCTH
YeJIoBeKa
12 BemecTBa u 15 1 http://school-collection.edu.ru
' XMMHUYECKHE PEAKIHH https://m.edsoo.ru/7f41837c
Hroro no paszneny 20

Pa3znea 2. BaxxHeiinmue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB

71 Boznyx. Kucnopogn. 6 https://m.edsoo.ru/7f41837¢
' [NousTie 00 okcumax http://him.1september.ru
Bonopon. Ilonstue o https://m.edsoo.ru/7f41837¢
2.2 8 1 .
KHCJIOTaX U COJISAX http://him.1september.ru
Bopna. PactBopsil.
2.3 IToustue 00 5 1 1 https://m.edsoo.ru/7f41837¢
OCHOBaHHUSX
OCHOBHBIE KJIaCCBI
24 1 1 1 https://m.edsoo.ru/7f41837¢
' HeopraHHq?CKHX http://him.1september.ru
COCTUHCHHI
Hroro no pazneny 30

Pazpnen 3. Ilepnonnueckuii 3axkon u llepuoguyeckas cucrema xumnueckux djaementon /1. U.
MenpgeseeBa. Ctpoenne aToM0oB. XUMHYeCKasi CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[Tepuoanueckuii 3aK0H
bubmmorexa [IOK

https://m.edsoo.ru/7f41837¢
http://him.1september.ru

u Ilepuoanueckas

3.1 CHCTEMA XUMHUYECKUX 7

snemeHnToB /J[. M.

MenneneeBa. CtpoeHue



https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
http://him.1september.ru/
https://m.edsoo.ru/7f41837c
http://him.1september.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
http://him.1september.ru/
https://m.edsoo.ru/7f41837c
http://him.1september.ru/

aToMa

XUMHYECKasd CBI3b.

OKuCIUTENbHO- Bubmmorexa [JOK
32 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTCIIEHBIC http://him.1september.ru
peakuuu
bubmorexa [IOK
Hroro no paszneny 15 https://m.edsoo.ru/7f41837¢
http://school-collection.edu.ru
PesepBHOE BpeMst 3 Bubamorexa [IOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 63

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/7f41837c
http://him.1september.ru/
https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41837c

9 KUIACC

KoandyecTBO 4acoB

Kont Ipakr | JJeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB POJILH | HMYECK (undposbie)
n/n U TeM NMPOrpaMMbI Bceero bIe ne o0pa3oBaTe/bHbIE
padoTt padot pecypchl
bl bl
Pa3zneu 1. BemecTBo 1 XUMHYECKHE peaKku
[ToBTOpEeHME U yriyOIeHHE Bubmiorexa LJOK
. https://m.edsoo.ru/7f41a636
1.1 3HAaHUW OCHOBHBIX 5 1
g http://school-
Pas/ICIIoB Kypea 6 Kiacca collection.edu.ru
OcHOBHBIE Bbu6nuoreka [JOK
1.2 3aKOHOMEPHOCTHU 4 https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIui
DNEeKTPOIUTHYECKAS
1.3 rccounanusa. XuMU4eCcKre 8 1 1 bubmmorexa [IOK
’ g HHatit https://m.edsoo.ru/7f41a636
peaKkIu B pacTBOpax
Hroro no pazneny 17
Paznen 2. HeMeTaJJIBI M UX COeAUHEHUS
OO6mras xapakTeprucTruKa bubmuoreka [{OK
2.1 XUMHYECKUX AJIEMEHTOB 4 1 https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ['anorenst
06 bubmuoreka [JOK
Hias XapaKTepuctiKa https://m.edsoo.ru/7f41a636
XUMHYECKUX AJIEMEHTOB
2.2 " 6
VIA-rpynnsl. Cepa u e€
COCTUHECHUS
OO6mras xapakTepucTruKa
)3 XUMHYECKUX AJIEMEHTOB 7 1 bubmuoreka [JOK
' VA-rpynmnsl. A3ot, Gpocdop https://m.edsoo.ru/7f41a636
Y UX COCAUHEHHUS
OO6mras xapakTepucTruKa
54 XUMHYECKUX AJIIEMEHTOB g | ) bubmuoreka [JOK
' IVA-rpymmel. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHHH 1 UX COCTUHCHUS
Hroro no pazneny 25

Pa3gen 3. MeTasiibl M UX COeTUHEHU S



https://m.edsoo.ru/7f41a636
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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

bu6mmoreka [IOK

3.1 06 7 4
HIHE CBOHCTEA METAILIOB https://m.edsoo.ru/7f41a636
39 Baxwnerime MeTamibl U UX 16 bubmuoreka [JOK
' COEIMHEHHUS https://m.edsoo.ru/7f412636
Hroro no paszneny 20

Pa3znea 4. Xumus U oOKpyKammas cpeaa

41 BemectBa u marepuasl B 3 bubnmoreka [JOK
' YKW3HU YeJIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmiorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO HACOB 68

I10 ITIPOTPAMME



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

IHOYPOYHOE INIAHUPOBAHUME

8 KJIACC
KoaunuyecTBO yacos bl |
ar
Kon Tpa 2 DJIeKTPOHHbIE
Ne Be Tpo K nudposbie
Tema ypoka JbH yeck | M3
n/n er o0pa3oBaTe/bHbIE
0 bie ne ¥ pecypchl
paod pabo | €H
OThI ThI us
[Ipenmer xumuu. Ponb
1 XHMHH B ’KHU3HU YeJIOBEKa 1 bubmorexa HOK
) https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
) IlonstHe 0 MeToaax | Bbubmmnoreka [JOK
MO3HAHUA B XUMUH https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1
«ITpaBuna paboThI B
3 nabopaTtopuu U IpUEMbI | bubnmorexa [JOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM
000opyI0BaHUEM»
YucTeie BelecTBa U CMECH.
4 CnocoObI pa3eneHust 1 bubmorexa HOK
. pasit https://m.edsoo.ru/ff0d26ca
cMecert
[TpakTrueckas padbota Ne 2
5 «Paznenenue cmecei (Ha | Bbubmmnoreka [JOK
MPUMEPE OUYNUCTKH https://m.edsoo.ru/ff0d28c8
MTOBApPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBI H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE DJIEMEHTHI.
7 3Haku (CHMBOJIBI) 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2be8
XUMHYECKHX DJICMEHTOB
g [IpocTble u cioXkHBIE | bubnmoreka [JOK
BEIIIECTBA https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE ] bubnnorexa HOK
y4yeHue https://m.edsoo.ru/ff0d2d50
3aKO0H ITOCTOSHCTBA
10 COCTaBa BEIIECTB. 1 bubnuorexa [JOK

Xumuueckas hopMmya.
BanenTHOCTH aTOMOB

https://m.edsoo.ru/ff0d2eae



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
https://m.edsoo.ru/ff0d2eae

XHUMHUYCCKHUX JJIEMCHTOB

11

OTtHOCUTENbHAI aTOMHAA
macca. OTHOCUTENbHAA
MOJIEKYJISIpHAsI Macca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323¢c

MaccoBas goias

12 XHMHYECKOT0 2JICMEHTA B bubmorera [TOK
https://m.edsoo.ru/ff0d350¢
COCAMHCHUH

13 KonnuectBo BemecTna. bubmuoreka [JOK
Mons. MonspHas macca https://m.edsoo.ru/ff0d5230
duzndeckue u

14 XHUMHUYECKHE SIBICHUS bubmorera [IOK

' https://m.edsoo.ru/ff0d37fa
XuMuyecKas peakius
IIpu3Haku u ycinoBus
15 MPOTEKAHUS XUMHUUECKUX bubmorexa LHOK
P . https://m.edsoo.ru/ff0d3al6
peakiui
3aKOH COXpaHEHMs MACChI
16 BEILECTB. XUMHUUYECKHE bubmorexa [TOK
HHICCTE: https:/m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brruucienus KoaudecTna,

17 Macchl BEMIECTBA IO bubnuotexa [JOK
YPaBHEHUAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus

18 XUMUYECKUX PEeAKIU bubnnorexa HOK
(coenuHeHus, pa3noKeHHUs, https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHA)

M. B. JlomoHOCOB —

19 YUEHBIN-IHIIUKIIONETUCT. bubnuoreka [JOK
O06o06meHue u https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3alus 3HaHUH
KonrpomnsHas padora Nel

20 mo Teme «BemecTBa u bubmorexa [TOK

o https:/m.edsoo.ru/ff0d4290
XUMUYECKUE PEAKLINI)
Bo3ayx — cMech razos.

)1 CocraB Bo3ayxa. Kucmopon bubmuoreka [JOK
— DQJIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
duzndeckue u

” XUMHYECKHE CBOMCTBA bubnuorexa [JOK

KHCIIOpOJia (peakiuu
OKHUCJICHUS1, TOPEHUE).

https://m.edsoo.ru/ff0d4614



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

[Tonsatue 00 okcumax

CrniocoObI mosTy4eHust
KHCJIOpO/ia B J1abopaTopuu

bu6mmoreka [IOK

23 U IIPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHeHue Kucnopoaa
TennoBoi a3 dexT
XUMHYECKOW PEaKIuu,
MIOHSITUE O

24 TEPMOXUMHUYECKOM bubmmorexa LOK

https://m.edsoo.ru/ff0d4790

ypaBHEHUH, 3K30- U
SHJO0TEPMUYECKHUX
peaxkuusax
Toruso (HedTh, yrois u

)5 MeTaH). 3arpsi3HEHUE bubnuorexa [IOK
BO3/lyXa, CIIOCOOBI €r0 https://m.edsoo.ru/ff0d4c4a
MpeI0TBPAILLECHUS
[TpakTuueckas padora Ne 3

26 no teme «llonyuenue u bubnnorexa [HOK
coOupaHue KUCIopO/a, https://m.edsoo.ru/ff0d4ae2
W3y4YE€HHUE €ro CBOMCTBY
Bonopon — snemenT u

27 HpélcfoeﬂBemecmo. bubmmorexa [OK

https://m.edsoo.ru/ff0d4dd0

Haxoxnenue B nmpupojie
dusnyecKue u

)% XUMHUYECKHUE CBOMCTBA bubmuorexa [JOK
Bogopoza. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOAOpOJA

29 [TonsiTue o KkucmoTax 1 bubnuorexa [JOK
COJIAIX https://m.edsoo.ru/ff0d50d2

30 Crioco6bI mosryueHus bubmmorexa [JOK
BOJIOpO/A B JIaOOpaToOpuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4

31 o teme «llonyuenue n bubnmorexa [JOK
cobupanue BoJ0po/a, https://m.edsoo.ru/ff0d4f42
W3y4YEHHUE €ro CBONCTBY

0 MounsipHblii 00BEM ra3oB. bubnmorexa [JOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o00bEMa,

1 KOJINUECTBA BEILIECTBA ra3a bubmuorexa [JOK

I10 €r0 U3BECTHOMY
KOJINYECTBY BELIECTBA WU

https://m.edsoo.ru/ff0d55a0



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
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

00BEMY

Brruucienus 00EMOB
ra3oB [0 YPaBHEHUIO

bu6mmoreka [IOK

34 eaK a OCHOBE 3aKOHa
PEAKIIN Ha OCHOBE SaKOH https://m.edso0.ru/fl0d5708
00BEMHBIX OTHOIIIECHUIT
ra3oB
du3znueckue u
35 XUMHUYECKHUE CBOMCTBA bubmorexa HOK
https://m.edsoo.ru/ff0d587a
BOJIBI
36 CoctaB OCHOBaHHH. bubnuorexa [JOK
[TonsiTre 06 MHAMKATOpPAX https://m.edsoo.ru/ff0d59¢2
Bopna kak pactBopuTes.
Hacrpienusie u
37 HEHACBIIICHHBIC PACTBOPHI bubmorexa HOK
B PACTBOPEL. https://m.edsoo.ru/ff0d5b40
MaccoBas J10J1 BellecTBa
B pacTBOpe
[TpakTrueckas padora Ne 5
no teMe «lIpurotonienue
38 aCTBOPOB C OINPeAcIEHHON bubmorexa HOK
P p . 13 a https://m.edsoo.ru/ff0d5eba
MacCOBOU foJei
pacTBOPEHHOTO BEILIECTBA»
Kontponbnas pabora No2
39 o teme «Kucmopo bubmoreia HOK
POA. https:/m.eds0o.ru/ff0d6342
Bonopoa. Bona»
OKCcHuIBI: COCTaB,
40 KJ1accupuKams bubmorexa HOK
T, https://m.edsoo.ru/ff0d664¢
HOMEHKJIaTypa
[Tonydyenue n XuMu4decKue
A1 CBOMCTBA KUCJIOTHBIX, bubmuoreka [JOK
OCHOBHBIX ¥ aM(pOTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB,
42 KJIaccupuKaIms bubmorexa HOK
T, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [TonyueHnune u xumudeckue bubnuoreka [JOK
CBOMCTBa OCHOBaHUI1 https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras,
44 KJIacCU(UKAIIHS bubmorexa HOK
HH, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [TonyueHnue u xumudeckue bubnuoreka [JOK

CBOMCTBA KUCJIOT

https://m.edsoo.ru/ff0dfee2
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Comnu (cpennue):
HOMEHKJIaTypa, CII0COOBI

Bbu6nuoreka [JOK

46
MOJIYYEHUS, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuueckas padora Ne 6.
Pemenue
47 JKCIEPUMEHTAIBHBIX 3a7a4 bubmmorexa [JOK
1o reme «OCHOBHBIE https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPraHUYECKUX
COCTUHEHUN
['eneTnyeckas cBs3b
43 MEXy Kaccamu Bbubnmuoreka [JOK
HEOPTaHUYIECKHUX https://m.edsoo.ru/00ad9a50
COCTUHEHUN
49 O6o06menue u Bbubnmuoreka [JOK
cucTeEMaTH3alus 3HAHU I https://m.edsoo.ru/00ad9cb2
KonrponbHnas padora Ne3
50 o Teme "OCHOBHBIC Bbu6munoreka [JOK
KJ1aCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9ela
coenuHeHun"
IlepBble ONBITKH
KJIacCU(pUKALIU
51 XI/IMI/I‘-I;I()JKI/IX 3JIEMEHTOB bubmmorexa [JOK
‘ https://m.edsoo.ru/00ad9ffa
[TonsiTue o rpynnax
CXOJIHBIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
5 [Tepuonuueckas cucrema Bbubnuoreka [JOK
XHMHYECKHX dJIeMeHTOB /I, https://m.edsoo.ru/00adas52c
. MenneneeBa
[lepuoasl, rpymnmsi, bubnnorexa [HOK
53
IMOATPYIIIIEL https://m.edsoo.ru/00adas52¢
54 Crpoenue atomoB. CocraB bubnnorexa HOK
aTOMHBIX siiep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX
000JI04€K aTOMOB
55 S LEMEHTOR bubnnorexa HOK
. https://m.edsoo.ru/00ada6bce
[Tepuoanueckoit cucTeMsl
. 1. Menneneena
XapaKkTepuCcTUKa
bu6mmoreka [IOK
56 XUMHUYECKOI0 JIEMEHTA 110

€TI0 IMOJOXKCHUIO B

https://m.edsoo.ru/00ada824
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[Tepuonuueckoit cucreme
. . Menneneena

3HavyeHue
[Tepuoanueckoro 3akoHa
JUTSl pa3BUTHUS HAYKU U

bu6mmoreka [IOK

57
npaktuku. 1. 1. https://m.edsoo.ru/00ada96e
MenneneeB — y4EHBIN,
MeIaror v rpaKJanuH
DIEKTPOOTPULIATEIHLHOCTD
58 aTOMOI};) XI/II\I/jI)I/IjeCKI/IX bubmorexa HOK
https://m.edsoo.ru/00adaab8
JJIEMEHTOB
Bbubmmnoreka [JOK
59 4!
OHHAA XHMIcckad CBA3b https://m.edsoo.ru/00adac34
60 KoBanientnas nonsipas bubnnorexa [HOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBasientnas nenomnsipHas bubnnorexa HOK
XUMHUYECKas CBI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2
6 Crenems oxucenms https://m.edsoo.ru/00adae28
OKUCIUTEIBHO-
63 BOCCTaHOBUTEJIbHBIE bubmorexa HOK
https://m.edsoo.ru/00adb076
peakiuu
64 Oxucnaurenu u bubnuorexa [JOK
BOCCTAaHOBUTEIIN https://m.edsoo.ru/00adb076
IIpomexxyTouHast
65 aTI;eCTa }II/ITOHHaSI abora buGnnorexa LIOK
H paboTa. hitps://m. edsoo.ru/00adb486
KontponbHas padota
Pe3epBHEI YPOK.
66 0 60g eHHeyi Bbubnmunoreka [JOK
B . https://m.edsoo.ru/00adb33c
cucTeMaTH3alus 3HAaHUI
Pe3epBHbIit ypoK.
O06001IeHnEe 1
67 cucTeMaTH3alus 3HAaHU I buGnnorexa LIOK
8 https://m.edsoo.ru/00ad9cb2
0 TeEME «XHUMHYECKas
CBSI3bY.
Pe3epBHbIil ypoK.
O06001IeHNEe 1
68 cUCTeMaTU3alus 3HaHUM. bubmuoreka [JOK

CocraBneHue ypaBHEHUI
OKHCIINTCIBbHO-
BOCCTAaHOBUTCJIIBHBIX

https://m.edsoo.ru/ff0d61c6
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9 KUIACC

KoauuecTBO Yyacon pl |
arT
Kon | IIpa | a
DJIeKTPOHHbIE
TpO KTH 3
Ne undposBbie
Tema ypoka Bce JbH | 4ec y
n/n oOpa3oBaTe/ibHbIE
ro bIe KHe e pecypes
paé | pad H
OThbI OTBI n
f
[Tepuoauueckuii 3aK0OH.
[Iepnonnueckas cucrtema 1 bubmmoreka [JOK
XHMHYECKHX dJIeMEHTOB /I, https://m.edsoo.ru/00adb59e
. Menneneena
3aKOHOMEPHOCTH B
M3MCHCHHUHU CBOICTB 1 Bbu6mmoreka [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
Knaccudukamnus u
HOMEHKIATVDA 1 Bbu6mmoreka [JOK
yp https://m.edsoo.ru/00adb7e2
HEOPraHWYECKUX BEIIECTB
Bunpl xuMu4ueckou cBSI3U U
TUIIBI KPUCTAIIMYCCKUX 1 bubmmorera [IOK
.. P https://m.edsoo.ru/00adbac6
pemeToK
KonrtponsHas padora Nel mo
teMe «lloBTOpeHue u
yriryOneHue 3HaHUH 1 1
OCHOBHBIX pa3/IesoB Kypca 8
Kjaccay
Knaccudukamnus
XUMHUYECKHUX PEAKIIUU 10 1 bubmmorexa [OK
p https://m.edsoo.ru/00adbcb0
pa3IMYHBIM MpU3HAKAM
ITonsiTHE O CKOpPOCTH
XUMHYECKON PEAKIIUU. 1 bubnuoreka [IOK
IloHsiTHE O TOMOT€HHBIX U https://m.edsoo.ru/00adbe9a
reTePOreHHBIX PEaKLUsIX
IloHsTHE O XUMHUYECKOM
paBHOBecHH. PaKTOPHI, 1 bubnuorexa [IOK

BIIMAIOIINE HA CKOPOCTh
XUMHYECKON peakiuu u

https://m.edsoo.ru/00adc28c
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ITOJIOKCHHUE XUMHWYCCKOI'O

paBHOBECHS
OKUCIUTEILHO-
9 BOCCTaHOBUTEJILHBIE bubmorexa OK
https://m.edsoo.ru/00adcade
peaxkiuu
Teopust 37EKTPOTUTUYECKON
10 ncconuanyui. CUIbHBIE U bubmmorexa [OK
g HHATHIH. https://m.edsoo.ru/00adcd68
cy1abble 3IEKTPOITUTHI
1 HNounbie ypaBHEHUSA Bbubnmunoreka [JOK
peakuuii https://m.edsoo.ru/00add448
XUMHYeCcKHe CBOUCTBA
KHCJIOT ¥ OCHOBAHHH B CBETE
12 MpeICTaBICHUN 00 bubmorexa HOK
Pl . https://m.edsoo.ru/00add5d8
ANEKTPOIUTUIECKON
IACCOLIUAIAA
XUMHYeCKHEe CBOMCTBA
COJIEH B CBETE
13 peaCTaBIeHUI 00 bubmorexa LOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKOM
JIACCOLTHAIIANA
14 ITonsgrue o ruaponause cojei bubmmorexa [OK
AP hitps://m.edsoo.ru/00add9d4
L5 O000111EeH1E U Bbubnuoreka [JOK
cucTeMaTu3alus 3HaHuI https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «PellleHe Bbubnuoreka [JOK
https://m.edsoo.ru/00addbfa
AKCTICPUMEHTAIBHBIX 33729
Kontponbnas padora Ne2 o
17 TeMe «IJIEKTPOIUTHYECKAs bubmmoreka [JOK
nucconuanug. XuMuueckKue https://m.edsoo.ru/00addec0
pEeaKIu B pacTBOpax»
OO0111ast XapakKTepPUCTHUKA
18 FaJIOFeHOBp XI/IMI:/I‘ICCKI/IC bubmorexa LOK
. ' https://m.edsoo.ru/00addfe2
CBOICTBa Ha IIpUMEpPE XJI0pa
Xnopooaopon. ComnsiHast
19 KHUCJI0Ta, XUMUYECKHE bubmuoreka [JOK
CBOWCTBA, MOJYYEHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTuyeckas pabora Ne 2
Bbu6mmoreka [JOK
20 o teme «llomyuyenue

COJISTHOM KHCJIOTBI, U3YUYCHUC

https://m.edsoo.ru/00ade348
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€€ CBOICTBY»

Briuucinenus no
YPAaBHEHUSAM XUMHUYECKHUX

bu6mmoreka [IOK

21
peaKkuuii, eciu OOUH U3 https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
” OO1as xapakTepuCcTHKa bubnmoreka [JOK
aneMeHToB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AJITOTPOIIHBIE
MOIU(HUKAIIUH CEPBI.
23 Haxoineﬂne ce 51 U eé buGnnorexa [IOK
. p https://m.edsoo.ru/00ade64a
COCIMHEHUH B IPUPOJE.
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopo/I, CTPOCHHE,
24 (bnznqecxge " XI/IE/II/I‘IGCKI/IC bubmmorexa [IOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuppl cepol. CepHas
)5 KHUCIIOTa, GU3NYECKUE U bubnmoreka [JOK
XHUMHYSCKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMUYECKUE peaKInu,
JIe)KaIue B OCHOBE
MIPOMBIIIIJICHHOTO CTI0c00a
26 IIOJIY4YEHHS CEPHOM bubmmorera [IOK
7 P https://m.edsoo.ru/00adec8a
KHUCIIOTHI. XUMHUYECKOS
3arpsi3HEHUE OKpY-Karolen
Cpelibl COEIMHEHUSIMU CEePhI
Brruucnenne maccoBoit
27 0JIY BBIXOJIa IIPOYKTa bubmmorera [IOK
A Aa pozty https://m.edsoo.ru/00adec8a
peakuumn
OO6mras XxapakTeprucTuKa
3JIeMEHTOB VA- TIBI.
28 A3oT, pacnpoc FEZZHHe B bubmorexa HOK
» pactpocip https://m.edsoo.ru/00adeea6
npupoze, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA
AMMHak, ero Gpu3ndecKue u
29 XHMHYECKHE CBOMCTBA bubmmorera [IOK
’ https://m.edsoo.ru/00adf004
MOJIy4YeHUE U MPUMEHEHUE
[Tpaktrueckas padora Ne 3
30 no teme «llomydenue bubnuoreka [IOK

aMMHaKa, U3y4eHue ero
CBOWCTB»

https://m.edso0.ru/00adf180
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A3oTHas KucioTa, eé

Bbubnuoreka [JOK

31 U3UYECKUE U XUMHUYECKUE
¢ . https://m.edsoo.ru/00adf306
CBOICTBa
Hcnons3oBaHue HUTPATOB U
COJIE aMMOHHS B KQUECTBE
10 MHUHEPAJIbHBIX Y10OpSHHIA. bubnuorexa LIOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpY>Karolleu cpebl
COETMHEHUSIMH a30Ta
docdop. Oxcun pochopa
1 (V) u pocdopnas kucnora, bubmmoreka [JOK
(hU3UYECKHE U XUMUYECKUE https://m.edsoo.ru/00adf68a
CBOWCTBA, OJIyYECHHE
Hcnonb3oBanue pocdaTos B
KaueCcTBE MUHEPATbHBIX
34 oOpenwuii. 3arpsizHeHue bubmmorexa LIOK
YAODP . P https://m.edsoo.ru/00adfc20
MIPUPOIHOM CpeIbl
dbocharamu
Vriepon, pacupocTpaHeHHE
35 B II If oI[ ep q)nfnq:fKHe " bubmmorexa [IOK
PHPOE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcuppl yriaepona, ux
¢bu3nvecKue 1 XUMUYECKHE
36 CBOMCTBA. DKOJIOTMUECKUE bubmmorexa [IOK
' https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBSI3aHHBIC C
okcuaom yriepoaa (IV)
37 VYronbHasg KucaoTa u eé bubmuoreka [JOK
conu https://m.edso0o.ru/00ae006¢
[TpakTuueckas padora Ne 4
o teme "[lonyuyenue
38 JIEKHUCIIOTO ra3a bubmmorexa [IOK
" ‘ https://m.eds00.ru/00ae027e
KauecTBeHHas peakiusa Ha
KapOoHaT-HOH"
[TepBoHaYabHBIE TOHSATHUS
39 00 OpraHMYecKHux bubmmoreka [JOK
BEILIECTBAX KaK O https://m.edsoo.ru/00ac054e
COEIMHEHUSIX yTiepoaa
Bbu6mmoreka [JOK
40 Kpemnnii u ero coenuHeHus
p A https://m.edsoo.ru/00ae080a
A1 [IpakTuueckas padora Ne 5. bubnmoreka [JOK

Pemrenue

https://m.edsoo.ru/00ae0bf2
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AKCTICPUMEHTAIBHBIX 337124
o TeMe «Baxnenmme
HEMETAJUIBI B UX
COCIMHEHU S

KonrtponsHas padora Ne3 o
TeMe «BaxHenmue

Bbubnuoreka [JOK

42
HEMEeTaJIJILI U UX https://m.edsoo.ru/00ac0e18
COCIIMHEHU S
OOm1ast xapaKTepUCTHKA
XUMHYECKHUX DJIEMEHTOB —
MeTaioB. MeTrajuindaeckas
43 CBSI3b U METAJINYECKAS bubmorexa LOK
. https://m.edsoo.ru/00ac103e
KPHUCTAJUIMYECKas pEIIETKA.
dusnyeckure cBOMCTBA
METaJlJIOB
XUMHYeCKHEe CBOMCTBA
44 METAJIJIOB. Bbubnuoreka [JOK
DIIEKTPOXUMUYECKUH P https://m.edsoo.ru/00ael1156
HaIpsHKEHUN METaJlIoB
OO6mmwme crmocoOb! TOTyICHUS
MeTtanIoB. CIjiaBbl.
Brruncnenuns mo
45 aBHEHUIM XUMUYECKUX bubmorexa LOK
P . https://m.edsoo.ru/00ael156
peakiuii, eciu OJUH U3
pEeareHTOB COACPKUT
pUMecHu
46 [TonsiTre 0 KOppo3un bubmmoreka [JOK
METAaJIJIOB https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47 €JIOUHBIEC METaJIJIBI
m https://m.edsoo.ru/00ae14b2
43 OKCHUIBI ¥ THAPOKCHUIBI Bbu6nuoreka [JOK
HATpHUA U KaJIus https://m.edsoo.ru/00ae14b2
IllenoynO3eMeNbHEIC
49 METaJUIbI — KAJILIUN U buGnnorexa [IOK
. h https://m.edsoo.ru/00ael5e8
Mar"ui
50 Baxwuerime coemuHeHU bubmuoreka [JOK
KaJIbIUS https://m.edsoo.ru/00ael15¢8
51 O060011EeH1E U
cucTeMaTu3alus 3HaHui
5 JKECTKOCTH BOJIBI M CIIOCOOBI bubmuorexa [JOK

e€ ycTpaHeHus

https://m.edsoo.ru/00aec1886
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[TpakTrueckas padbota Ne 6

Bbubnuoreka [JOK

53 mo Teme "JKECTKOCTh BOABI U
.. ,,H https://m.edsoo.ru/00aelae8
METO/BI €€ yCTpaHCHHS
Bbubnuoreka [JOK
54 AmoMuH#
https://m.edsoo.ru/00aclc64
55 AmMdoTepHbIe CBOCTBA bubmmoreka [JOK
OKCHJIa ¥ THAPOKCHAA https://m.edsoo.ru/00aelc64
Bbubnuoreka [JOK
56 Keneso nosmotexa I
https://m.edsoo.ru/00ae1d86
Oxcunpl, THAPOKCUIBI U
A P A bubmuoreka [JOK
57 conu xene3a (I1) u sxenesza
https://m.edsoo.ru/00ae35¢6
(I1I)
O06o01eHue u
58 CHCTEMAaTH3alUs 3HAHUH I10
TeMe «MeTallb»
[TpakTuyeckas padora Ne 7.
Pemenue
59 SKCIICPUMCEHTAJIBHBIX 33134 bubmiorexa HOK
p . A https://m.edsoo.ru/00ae3de8
mo Teme «Baxneme
METAJIBI U UX COCTHMHCHUS)
Brraucnenus 1o
YpaBHEHUSM XUMHUYECKUX
peaKkuuii, eciii OOUH U3
60 peareHToB J1aH B U30BITKE bubnmoreka [JOK
I COAEPKUT MPUMECH. https://m.edsoo.ru/00ael1750
Beruucnenus maccoBoit
JIOJIA BBIXOJ1a TIPOJTYKTa
peakuumn
61 O06001enne u
CHCTEMaTH3alMsI 3HAaHUI
[TpoMexxyTouHas
62 aTTecTanMoHHas pabdoTa.
KontponbHas padota
BemectBa u Matepuaisl B
63 IIOBCEIHCBHOM KU3HU bubmorera [IOK
A https://m.edsoo.ru/00ae3f50
YyeJIoBeKa
64 XUMHYECKOE 3arps3HEHNE bubnmoreka [JOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHun bubnuoreka [IOK

HKOJIOTHUECKUX MPOOIeM

https://m.edsoo.ru/00ae4270
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Pe3epBHbIit ypoK.

Bbubnuoreka [JOK

66 O6obmenme 1 . I https://m.edsoo.ru/00ac0d0a
cucTeMaTU3alus 3HaHUI
PesepBHBIii ypOK.

67 O06o01enue u 1 Bbubnuoreka [JOK
CUCTEMATHU3alUs 3HAaHUU 1O https://m.edsoo.ru/00adb33c¢
TeMe «MeTaib
PesepBHbIii ypOK.

68 O06o01eHue u 1 Bbubnuoreka [JOK
CHUCTEMATHU3alUs 3HAaHUU 1O https://m.edsoo.ru/00ad9cb2
TeMe «HemeTtaiuien)

OBIIEE KOJIMYECTBO HACOB 68

I10 ITIPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIbBI JJISA YYHEHUKA

Xumust. 8 kiace/I"abpuensn O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIIMOHEpHOE
obmectBo , M3maTenscTBo «IIpocBerienne;
Xumus 8 kiace: yueonuk O.C.I'abpuensia.-3-e uz., mepepad.-M.: poda, 2023r.

METOINYECKHUE MATEPUAJIbI IJ51 YUYUTEJIA

Tabpuensam, O. C. Xumusl. 8 kiacc: yueOHUK 151 001eo0pa3oBaTesIbHBIX yupexaeHui O.
C. I'abpuensn. -M.: [Ipoda, 2007.

CbopHux MaTepHalioB 10 peanu3auu (eIeparbHOr0 KOMIOHEHTA rOCyJapCTBEHHOTO
CTaHaapTa o0mIero oopa3oBaHus B 00I1e00pa30BaTENLHBIX YUPEKACHUAX Bororpaackoit
obmactu -Bonrorpaza: Yuurens, 2006.

T'abpuensan, O. C. Xumus. 8 Knacc: KOHTPOIbHBIC U TpoBepouyHbIe padoTh O. C.
I"abupuensa u np. - M.: [Ipoda, 2003.

T'abpuensn, O. C. Xumus. 8 xnacc: padbodast rerpanp k yueoOHuky O. C. 'abpuensua O. C.
labpuensn, A. B. Amykosa. - M.: JIpoda, 2007.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChHI

CETU UHTEPHET

MynbTuMeuitHBIE 00pa30BaTEIbHBIC PECYPCHI.
http://www.chemnet.ru

l"azera «Xumus» u calT s yaurens «S uay Ha ypok xumun» http://him.1september.ru.

Enunas komteknust LIOP: [Ipeamernas kommekius « Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnexTpoHHas OubimoTeka yu4eOHbIX MaTepHuaioB o XuMuu Ha moptaie Chemnet.
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