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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOT'O O0ILIEro 00pa30BaHMs COCTABIECHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTEeNbHOM MPOrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus, npenactaBieHHbIX B @I'OC OO0, a Takke Ha OCHOBe (QenepaabHOI
paboueil mporpaMMbl BOCIIUTaHUSA U ¢ YUETOM KOHLEMIMHU INPENoAaBaHUs y4eOHOro mpeamera
«Xumus» B 00pazoBaTenbHbIX opranusanusax Poccuiickoit denepannu.

[IporpamMMa mo xumMuu Aa€T OpeACTaBIEHHWE O LENsIX, OOIed crpareruu oOydeHus,
BOCIIUTAHUA M PA3BUTHUA OOYYAIOIIMXCSA CpPEACTBAMHU Y4YyeOHOro IpeaMeTa, yCTaHaBJIMBAET
00s13aTeNIbHOE TPEAMETHOE COJIepKaHKe, MpeIycMaTpUBaeT paclpe/ielieHHe ero mo Kjiaccam u
CTPYKTYpUPOBAHHE 10 pa3jiesaM U TeMaM IpOorpaMMbl 10 XUMHUH, ONpeIeNsieT KOIUYeCTBEHHbIE
U KauyeCTBEHHBbIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IOCJIEI0BaTENbHOCTh
M3YYCHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPHUIIPEJAMETHBIX CBS3€H, JJOTHUKH Y4eOHOTrO
Ipoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, ONpeaenseT BO3MOKHOCTH MIPeaMeTa s
peanu3anuy TpeOOBaHUIl K pe3ynbTaTaM OCBOSHHsSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOT'O 00111€r0 00pa30BaHUs, a TaKKe TPeOOBaHUM K pe3yibTataM 00y4YeHHs] XUMUU
Ha YypOBHE LeNeld H3yd4eHUus MpeaMeTa M OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIbHOM
JeSITEIbHOCTH 00y4aroIerocs o OCBOCHUIO y4eOHOTO COIepIKaHUS.

Ha 6a3ze mentpa «Touka pocta» oOecrmeunBaeTcsi peaiu3aius 00pa30oBaTEIbHBIX
[IPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOH HampaBlIeHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBAaHUSAMU 3aKOHOAATENbCTBA B cdepe o00pa3oBaHus U C Y4ETOM
pexomenganuil PenepanabHOro orneparopa ydeOHoro mpenmera «Xumus». OOpazoBaTenbHas
MporpaMmMa Mo3BOJISIET UHTETPUPOBATh peau3yeMble MOIX0/bl, CTPYKTYPY U COJAEpKaHHUE NPU
opranuzanun oO0yuyeHus XMMUU B 8—9 Kiaccax, BRICTPOEHHOM Ha 0a3e J000ro U3 JOCTYIHBIX
yuebHo-MeToauueckux komiuiekcoB (YMK). HcnonwszoBanue oGopynoBanusi «Touka pocray
npu peanusanuu gasHor OIl mo3BossieT co3naTe ycaoBHs:

o JUTSL PACITMPEHUS COEPIKAHUS IIKOITBHOTO XUMHIECKOTO 00pa30BaHus;

° IJIsT  TTOBBIIIICHUA MO3HABATEJILHOM AaKTHUBHOCTH 06y‘IaIOI]_[I/IXC$[ B
€CTECTBCHHO- HAYIHOU 00J1acTu;

o JUISL Pa3BUTHUS JIMYHOCTH PEOEHKA B Mpolecce OOYYCHUS XUMHHU, €TI0

CIIocOOHOCTEH, (POPMHUPOBAHUS M YIOBICTBOPCHHUS COLMAIBHO 3HAYMMbIX HHTEPECOB
U IOTPEOHOCTEH;

. JUIs1 paboThI ¢ OIapEHHBIMH IIKOJbHUKAMHU, OPTaHU3AIMU UX Pa3BUTHUSI
B Pa3IMYHbIX 00JIaCTAX 00pa30BaTEbHOM, TBOPUECKOH IEATEITHHOCTH.

3HaHUE XUMUH CITYKUT OCHOBOU I (pOpMUPOBAaHUSI MUPOBO33PEHHS 00YJaIOIIETOCS, €ro
IIPEICTABICHUH O MaTEpPUAIBHOM €MHCTBE MUPA, BaXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
MPEICTABICHHUS O B3aUMOIPEBPALICHUAX YHEPTUU U 00 SBOJIIOLIMYU BELIECTB B MPUPOJIE, O MYTIAX
pemeHust TI00aNbHBIX TMPOOJIEM YCTOHYMBOTO Ppa3BUTHS 4YeJOBEYECTBA — CHIPHEBOH,
9HEPreTUYECKOH, MUIIEBOM U SKOJIOrHUecKoi 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peamu3alii BO3MOXHOCTEH JUIsi caMOpa3BUTHS W (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011eH U PyHKIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ()OPMHPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX  CAMOCTOSTENBHOH  y4eOHOW  NESTENPHOCTH,  JKCIEPUMEHTAIBHBIX |
UCCIIEZIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B TIIOBCEJIHEBHOM JKM3HM, Tak U B
npodecCHOHABHOM IeATETPHOCTH;



3HaKOMHUT €O CHeUM(UKON HayyHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1IE€JIOCTHOTO
B3TJIs7]a HA €IUHCTBO NMPUPOABI U YEJIOBEKA, SIBISETCSI OTBETCTBEHHBIM TarloM B (pOPMUPOBAHUN
€CTECTBEHHO--HayYHOH IPaMOTHOCTH 00 y4aroIIuXcs;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMSAM, K TMPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronmxcs.

JlaHHbIe HampaBieHUs B OOYYEHHH XMMHU O0ECIEeUMBAIOTCS CHEIM(UKON conepkKaHus
yuyeOHOro mpeaMeTa, KOTOPBIM SABISETCS MENAarorudyeckd aJarnTUPOBAHHBIM OTpajkKeHUEM
6a30B0Il HAyKH XUMUU HA ONpPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUS OPUEHTHPOBAH Ha OCBOCHHE
00y4aroIUMUCs CUCTEMBI NTEPBOHAYAIbHBIX MOHATHH XUMUH, OCHOB HEOPraHUYECKONH XUMHH U
HEKOTOPBIX OTAEJIbHBIX 3HAUUMBIX IOHATUN OPTraHUYECKON XUMUH.

CrpykTypa comep:kaHUsl MPOrpaMMbl 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ msydenuro. ConepkaHue CKJIAQIBIBACTCS M3 CUCTEMBl HMOHATHH O XUMHUYECKOM
JJIEMEHTE U BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYecKod peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl IO NMPUHIUIY IOCJIEJOBATEIbHOIO Pa3BUTHSA 3HAHMNH HA OCHOBE
TEOPETUYECKHX MPEACTaBICHUIN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepuoamueckoro 3akona [[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHMsI O CTPOEHUH aTOMa U XMMHYECKOH CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOJUTHUECKON TUCCOMAIIMH BEILIECTB B paCTBOPAX.

Teoperndeckue 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE AMIIMPHUYECKU IOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCJIEJOBATENIBHO OT OJHOTO YPOBHSA K JPYromy,
BBINOJHSAS (YHKIUM OOBSICHEHHS] M IMPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IIPUMEHEHNUS U MOJTyYEHHS N3y4aeMbIX BELIECTB.

OcBoeHue mnporpaMMmbl MO XHMHUH CHOCOOCTBYET (HDOPMUPOBAHUIO MPEJCTABICHUS O
XUMUYECKON COCTAaBISIOIIEH HAYyYHOW KapTUHBI MHUpA B JIOTHKE €€ CHUCTEMHOM IIPUPOJBI,
LIEHHOCTHOT'O OTHOLIEHMS K HAyYHOMY 3HaHHMIO M METOJaM MO3HaHUs B Hayke. M3yuenue xumun
MPOUCXOIUT C TIPUBJICYCHHEM 3HAHWH M3 paHee U3YYCHHbIX YYEOHBIX IPEIMETOB:
«Oxpyxarommii Mupy», «bronorus. 5—7 kmacce» u «Pusnka. 7 Kiaccy.

[Ipu u3yueHn XUMUU TPOUCXOIUT (HOPMUPOBAHHE 3HAHUI OCHOB XUMHUUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUUYECKON JESATENIbHOCTH YEJIOBEKAa U KaK OJHOI0
13 KOMIIOHEHTOB MHUPOBOH KyJbTYpbI. 3ajJadya y4eOHOro mpeaMera COCTOMT B (hOpMUpPOBaAHUU
CHUCTEMBbl XMMHMUYECKUX 3HAHUH — BaXXHEWIIMX ()AKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX
MOJIOXKEHUH, JOCTYMHBIX OOOOIIEHHH MHUPOBO33PEHUYECKOTO XapakTepa, S3blka HayKH, B
MPUOOLIEHUN K HAyYHBIM METOJaM IO3HAHUsS IPH U3YYE€HUH BELECTB U XMMUYECKUX pPeakLui, B
(GOpMHpPOBAaHMM W Pa3BUTHM II03HABATEIbHBIX YMEHMH W WX TPUMEHEHHH B Y4eOHO-
M03HABATEIbHON U y4eOHO-MCCIIEJOBATENbCKOM 1ESITEIbHOCTH, OCBOEHUHU IPAaBUJ 0€30IaCHOTO
o0pallleHHs C BeIIECTBAMHU B IIOBCEAHEBHON KU3HU.

[lpy M3y4YeHWH XMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS BaXKHOE 3HAYCHUE
npuoOpenyu Takue e, Kak:

— (hopMUpOBaHHE MHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BAHHUIO,
COTPYIHUYECTBY, CAaMOCTOSTEIILHOMY MPHHATUIO PEUICHWH, CIOCOOHOW amamTupoBaThes K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM XKHU3HH;



— HampaBJICHHOCTh OOYYEeHHsS Ha CHCTEMaTHYeCKOoe NpUOOIIEeHUE OO0YJaroIUXCsI K
CaMOCTOSITEJIBHOM ~ ITO3HABATEJIBHOM  JACATEIBbHOCTH, HAay4YHBIM  METOJAM  IIO3HaHUA,
(hopMUPYIOIIUM MOTHBALIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUM;

— obecreyeHue YCIOBUH, CIOCOOCTBYIOIIMX MHPUOOPETEHUIO0 OOYYaIOUIMMHUCS OIIbITa
pazHoOOpa3HOW JAESITENbHOCTH, MO3HAHUS M CAaMOIMNO3HAHHUS, KIHOYEBBIX HABBIKOB (KIIOUYEBBIX
KOMITIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE IS Pa3IMUHbIX BUIOB JESATEIbHOCTH;

— ¢gopmupoBanue o01Iel GYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
YUCJIe YMEHHN OOBACHATH W OLCHUBATH SIBIICHUS OKPYXKAIOIIETO MHUpPA, UCIOJIb3ysS 3HAHHS W
OTBIT, TOJIYYEHHBIE MpPH M3YyYCHUH XUMUHU, NPUMEHATh HMX MPU pELICHUH MpodiIeM B
IIOBCETHEBHOU KU3HU U TPYIOBOH IESATEIBHOCTH;

— (GopmupoBaHue y 00yJarommxcsi T'YMaHUCTHYECKUX OTHOUICHHM, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHHWHA A BBIPAOOTKHU JKOJOTHYECKHU I1eJeco00pa3HOro MOBEACHUS B OBITY U
TPYIOBOM AEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOWIEH MPUPOTHOMN
Cpenbl;

— pa3BUTHE MOTHBAIIMH K O0YyUEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOIIO M CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOEHHUSI OOIIEYEIOBEYECKUX I[EHHOCTEH, MOTOBHOCTU K OCO3HAHHOMY BBIOOpY
npoduis ¥ HaNpaBJICHHOCTH JajbHeHIIero ooyueHusl.

OO11ee 4nCiIO 4acoB, OTBEACHHBIX JJI M3YYEHHUs] XUMUHM Ha YPOBHE OCHOBHOI'O OOILETro
oOpa3oBanus, cocTaBisieT 136 yacoB: B 8 kimacce — 68 gacoB (2 yaca B Heseno), B 9 kimacce — 68
4acoB (2 yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIC XUMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YelOBEKa. XMMHS B CUCTeME HaykK. Tena u
BemecTtBa. dusnmyeckue CBONUCTBAa BEHIECTB. ArperatHoe cocTosiHue BemecTB. [lonsatue o
MeTO/[ax MO3HaHusl B XUMUHU. UncThie BemecTBa 1 cMecH. CriocoObl pa3ienieHnst cMecei.

ATOMBI W MOJIEKYJIbl. XUMUYECKUE HIeMEHTbl. CHUMBOJIBI XHMHUYECKUX DJIEMEHTOB.
[IpocTble u cnoXHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckass (opmyna. BaleHTHOCTb aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BemecTB. OTHOCHUTENbHAsA aTOMHAst Macca. OTHOCUTENbHAS MOJIEKYJIsIpHAs
Macca. MaccoBast 105151 XMMUYECKOTO JIEMEHTA B COEIUHEHUH.

KommuectBo BemectBa. Monbs. MonsipHas macca. B3anmocCBA3b KOJIMYECTBA, MACChl U
YHclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacu€Tel mo opmynaM XMMHUUYECKUX COSTUHEHH.

@usnyeckue U XMMHUYECKHUE SBICHUS. XUMUYECKas peakiuss U €€ INPU3HAKU. 3aKOH
COXpaHEHMs MAacChl BelllecTB. Xumuueckue ypaBHeHus. Kiaccudukanus XuMu4ecKux peaxiuuil
(coennHEeHMS, pa3JIOKEHUS, 3aMEIIIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYJ0W, mpaBuwiiaMu paboThl B jabopartopuu U NpuéMamu
oOpamieHus ¢ 1a00opaTOpHBIM O00OpYJOBaHHWEM, HM3yY€HHE W ONHCaHue (U3NYECKUX CBOMCTB
00pa3IioB HEOPTraHMYECKUX BEIIECTB, HAOII0IeHnEe (Pr3ndecKkux (TUIaBIICHHE BOCKA, TASTHUE JIbA,
pacTHpaHue caxapa B CTyIKE, KHIIEHHE M KOHJIEHCALUsl BOJbI) U XUMHUYECKHX (TOpeHHEe CBEYH,
MIPOKAJIMBAaHUE METHON MPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KUCIOTON) SABJICHUM, HaOII0IeHIe
U ONHCAaHME TMPU3HAKOB MPOTEKaHWsI XHMHUYECKUX peakuuid (pa3jioxeHue caxapa,
B3aMMOJICIICTBIE CEPHON KHUCIOTHI C XJIOpUIOM Oapusi, pasioxkeHue ruapokcuaa menu (1) npu
HarpeBaHWM, B3auMojeiicTBue xeneza ¢ pactBopoM coimu menu (), m3ydenume crmocoGoB
paszienieHus cMeced: C IOMOIIBI0 MarHurta, (QUIbTPOBAHME, BbIIAPUBAaHUE, JAUCTUILIALINSA,
xpomaTtorpadusi, TNpOBEIEHHWE OYUCTKM TOBAPEHHOW coNM, HAONIOJEHHE U OINHCaHue
pe3yJabTaTOB IPOBEIEHUS OIBITA, WIUIHOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/1aHHE
MO MOJIEKYI (IIapOCTEePKHEBBIX ).

Ba:kueiinue npeacraBuTe/ M HEOPraHUYECKUX BelleCTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37I€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucimopoaa B npupoe, GU3nIecKue 1 XUMUIECKHE CBOMCTBA (PEaKIMK TOPEHHUS ).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTY4EHHs KHUCIOpoJa B JabopaTopuu H
poMblIieHHOCTH. KpyroBopoT kuciopoaa B npupone. O30H — auioTpomnHasi MOAU(pUKALUs
KHCJIOPO/IA.

TennoBoil 3¢ ¢pekT XUMHUYECKOW peaklud, TEePMOXUMHUYECKUE YpaBHEHMS, 3K30- U
SHAOTEPMHUYECKHE peakiuu. TOomIuBO: Yroib W MeTaH. 3arpsi3HEHHE BO3]lyXa, YCWJICHHE
MApHUKOBOIO A eKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon — »snemeHT M mpocroe BemecTBo. HaxokaeHue BoaOpoAa B NPHUPOJE,
(u3nueckue u XUMHUYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCO0BI rmostydeHus. Kuciorsl u comnu.

MossipHblii 00bEM ra30B. PacuéTsl M0 XUMHUUECKUM yPaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBIIEHHBbIE pacTBOpPBI. PacTBOpHMMOCTh BellecTB B BojJe. MaccoBasi 10Js BELIECTBA B
pactBope. XuMHUecKHe cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B JKU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BOJ. OxpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukauus neopranmdyeckux coeanneHuid. Oxcuapl. Kiaccudukanuss OKCHIOB:
cojeoOpa3ymone (OCHOBHbBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyronme. Homenkiarypa
okcu10B. dU3nUecKre U XMMUUYECKHEe CBOiicTBa okcu0B. [loyueHne okcuios.

OcHoBanus. Krnaccudukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiatypa ocHoBaHui. Pu3MyecKMe M XHMHUYECKHE CBOMCTBAa OCHOBaHWM. IlomydyeHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. Ouznyeckue U XUMUUECKHE
cBoMcTBa KUCIOT. P akruBHocTH MetaiuioB H. H. bekeroBa. Ilonydenne Kucior.

Comu. Homenknarypa coneil. @uzndeckne U XUMUYECKUE CBoMcTBa cosel. Ilomyuenue
COJICH.

['enernueckas cBA3b MEXKAY KjaccaMl HEOPraHUYECKUX COCTUHEHUI.

Xumuueckuii IKCnepuUMeHm:

KayeCTBEHHOE OIpEJIeJICHUEe COACP)KaHUs KUCIOpOoaa B BO3JyXe, MOJydeHue, coOupaHue,
pacno3HaBaHUE M HM3YyYEHHUE CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aMMOJACHCTBHS BEILECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHHSI W MpEKpaIleHUs TOpeHus (1moxapa), O3HAaKOMIICHUE C
o0Opa3llaMyd OKCHIOB U ONKMCAHHE WX CBOICTB, IMONY4YCHHE, COOMpaHUE, paclo3HaBaHUE U
H3yYeHHE CBOWCTB BOjOpoja (ropeHue), B3ammojeiicTBue Bojopoma ¢ okcumom wmeau (1)
(BO3MOXXHO MCITOJIb30BaHME BHIEOMAaTepHaoB), HaOIr01eHHEe 00pa3loB BELIECTB KOJIMYECTBOM
1 Monb, uccnenoBaHne OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3IM4YHON PAacTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBUE BOABI C MeTa/UlaMU (HaTpueM U KalbliueM) (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEOBaHNE 00pa3l0OB HEOPraHMYECKUX BEILIECTB Pa3IMUYHBIX KJIACCOB,
HaO/II0/IeHNe M3MEHEHHs] OKpPAacKd WHIUKATOPOB B PACTBOPAX KHUCIOT U ILEJIO0Yel, M3ydyeHue
B3aumoieiictBust okcuna menu (Il) ¢ pactBopoM cepHO#l KHCIOTBI, KHCIOT C MeTallJlaMH,
peakuMii HEUTpaNIu3aluyu, MOJYyYCHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OIHOTO
MeTajlla IPYTUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Bakuelue
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

IMepuoanyeckuii 3axkon u Ilepuoanueckasi cucrema xummuuyeckux 3jaemenros . W.
MenpaeseeBa. CtpoeHne aToMoB. XumMu4yeckasi cBsizb. OKHCIUTEIBbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBpie TOMBITKH KJIACCU(UKALMKA XUMHYECKHX dyeMeHTOB. [loHsiTHe o rpynmax
CXOIHBIX JIEMEHTOB (IIETIOYHBIC U MIETIOYHO3EMENbHBIE METAJUIbI, TAJIOTCHBI, HHEPTHBIE Ta3bl).
DneMeHTBI, KOTOpble 00pa3yoT aM(pOTepHbIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoanueckass cuctema XuMHU4YecKux »daeMeHtoB J[. U.
MenneneeBa. Koporkonepuoanas u JumHHONEpuoaHas ¢opmbsl lleproanyeckoid cucTEMbl
xumuueckux ssiemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. DU3WYECKUNA CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIX snep. M3ortombel. Onextponbl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEpBhIX 20 XUMHUUYECKHX 31eMeHTOB [leproandeckoil CUCTEMBI
J. W. MengeneeBa. XapakTepUCTHKAa XHUMHUYECKOTO 3JEMEHTAa IO €ro IMOJIOKEHUI0 B
[lepnonnueckoii cucreme /. M. Menneneesa.

3aKOHOMEPHOCTU W3MEHEHHUS paJnyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOJaM.



3nauenue llepuonnyeckoro 3akoHa u [leprognueckoil CUCTEMBI XUMUYECKUX IJIEMEHTOB
JUISl Pa3BUTUA HayKH U npakTuku. [[. V1. MenneneeB — y4€HbIl U IpaKJaHUH.

Xumunyeckas CBS3b. KoBasienTHas  (mosiipHass W HEMOJIApHAs) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUUECKHUX 2JIEMEHTOB. VIOHHAsI CBSI3b.

Crenenp  okucneHusi. OKHCINTENbHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccel
OKHCJICHHUS U BOCCTAHOBJICHHsI. OKHCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O0pa3lOB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE T'HIPOKCH]IA
LMHKA C PAacTBOPAMH KHCIOT U IIEJIOYEH, NPOBEACHUE OINbBITOB, WLIIOCTPUPYIOIIMX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI (TOpPEHUE, PEAKIIUU PA3JI0KEHNS, COETUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBSI3€d NPU U3YYEHHUU XMMHHU B 8 KJacce OCYLIECTBIISETCA
4yepe3 MCMOJb30BaHME KaK OOLIUX €CTECTBEHHO--HAyYHBIX IIOHATUH, TaK W MOHSTHH,
SIBJIFOILMAXCSI CACTEMHBIMU ISl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOT'O LIUKJIA.

OOme ecTecTBEHHO--HAYYHbIE MOHSATH: HAYYHBIM (akT, TUMOTE3a, TEOpHs, 3aKOH,
aHalIMW3,  CHUHTE3,  KilaccUpuKauus,  MNEPUOJUYHOCTb,  HAOJIOJEHUE,  DKCIEPHUMEHT,
MOJIEJIMPOBAaHNE, U3MEPEHNE, MOJIEIb, SIBIICHHE.

®dusuka: MaTepus, aTOM, DJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaANOaKTUBHOCTb, MOJIEKYJA, B3JEKTPUYECKUH 3apsij, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIEeCTBa, ra3, (pU3NyYecKue BEIWYMHBI, €IUHHIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3151, ComHIie.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpasbl, TOpPHBbIE MOPOJBI, MOJE3HBIE
HCKOIIaeMbl€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeCKas peakuus

[lepnonnueckuit 3akoH. Ilepmoaunueckas cuctema XuUMHYeCcKHX dieMeHToB J[. .
Menpeneea. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB XUMHYECKHX
2JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kajlus, KaIbLUsl U UX COCIUHEHUH B COOTBETCTBUHU C
IIOJIO’KEHHUEM DIIEMEHTOB B [lepnondeckoil cucteMe 1 CTPOCHUEM X aTOMOB.

CrpoeHne BemiecTBa: BHIBl XMMHMUYECKOW CBS3M. THIBI KPUCTAINIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIMYECKONM PEIIETKM M BHJA XUMUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHMYECKHUX BeLIeCTB. XHMMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KJaccaM HEOPraHMYECKUX COEIMHEHUHM, TeHeThdecKas
CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XMMUYECKHX peakUUi MO Pa3IMYHbIM MPH3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, N0 H3MEHEHHMIO CTEleHen
OKHCJICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO Y4YacTHUIO KaTalu3aTopa). DK30- U
SHAOTEPMHUUYECKHUE PEAKIMH, TEPMOXUMHUECKUE YPaBHEHUS.

[Tonsitue o ckopocTn XUMHUYECKoi peakiuu. [loHsTHEe 00 OOpaTUMBIX M HEOOPATHMBIX
XMMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilondarue o
karanuse. [loHstne o xumuueckoM paBHOBecHU. DaKTOpbI, BIUAIOIIME HA CKOPOCTh
XMMHMYECKON PEAKIMH U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE ~PEAaKIMH, D3JCKTPOHHBIM OanxaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HHE YpPaBHEHHH OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX
peaxiuii ¢ UCI0JIb30BaHUEM METO/A MIEKTPOHHOT 0 OanaHca.

Teopust 3NEKTPOIUTUYECKON IUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTuoHBI,
aHUOHBI. MexaHM3M [HCCOIMAllMM BEUIECTB C pa3jIMYHbIMM BHJAMU XHMHUYECKOH CBSI3U.
Crenenp aucconuanuu. CUIbHbBIE U CJIa0ble 3JIEKTPOJIUTHI.

Peakuun moHHoro oOMeHa. YCIOBUS MPOTEKaHUs peakldii HOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHHUsS peakiuil. CBOMCTBa KUCIOT, OCHOBaHUI M cojiell B CBeTe
IPEICTABICHUH 00 H3JIEKTPOJUTHYECKOW Iuccoumanuu. KadecTBeHHbIE peakIMUd Ha HOHBI.
[TonaTHE O TUIPONU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOZAEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB —
METAJUIOB M HeMeTauioB (rpadura © anMasa), CIOXKHBIX BEIIECTB (XJIOpUAa HaATpHs),
HCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMHMYECKONM pEakIMU OT BO3JIEHCTBUS pa3IMYHBIX
(akTOpOB, MCCIIEAOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpOLECCa TUCCOLUAINN
KHCIIOT, IIeJo4Yed M cojie (BO3MOXHO MCIIOJIb30BaHUE BHJIEO MAaTEpHUajioB), MPOBEACHUE
OIBITOB, WJUTIOCTPUPYIOIIUX NPH3HAKU NPOTEKAHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHHe
ocajJka, BBIJCJICHHE Tra3a, OOpa3oBaHME BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peaklUuil (TOpeHHe, peakluu pa3ioXKeHUs, COECIUHEHUs),
pacro3HaBaHHE HEOPraHMYECKHX BELIECTB C IIOMOIIBI0 KAauyeCTBEHHBIX pEAaKIMi Ha HOHBI,
pelIeHne HKCIIEPUMEHTaIbHbBIX 3a/1a4.

HemertaJsibl M MX coeJUHEHUS

OOmast xapakrepucTuka TajoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CTpoeHne W (PU3WYECKHE CBOWCTBA TPOCTBIX BEIIECTB — TaJOTCHOB.
XUMHUYECKUE CBOMCTBa Ha NpuMepe xyopa (B3aUMOJEIHCTBHE C MeTajllaMH, HeMeTalljaMH,
menoyamu).  XsopoBopopoa. ConsHas —KHMCIOTa, XUMHUYECKHME CBOWCTBa, IOJy4eHHE,
npuMeHeHue. JleficTBre xjaopa 1 XJI0pOBOAOPO/ia Ha OPraHu3M desloBeka. BaxkHeilue xmopusl
U UX HaXO0XJICHHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3nyeckue CBOMCTBA MPOCTBIX BELIECTB —
KHUCJIOPOAa U cepbl. AJUIOTPOIHBIE MOAU(PUKAIMK KUCIOpOAa U cepbl. XUMUYECKUE CBOICTBA
cepel. CepoBogopos, CTpoeHue, (U3NYeCKHe M XHMHUYecKue cBoiicTBa. OKCHIBI cepbl Kak
IIPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (QU3NYECKHEe M XMMHUYECKHE CBOICTBa
(oOmue Kak MpencTaBUTENs Kiacca KUCJIOT M crneuuduueckue). XHUMHUYECKHE peakIyH,
JeKallie B OCHOBE IPOMBIIUIEHHOIO croco0a MOoJydeHHs] cepHOW Kuciothl. llpumenenue
cepHoi KucnoTsl. ColM CepHOM KUCIOTHI, KaUeCTBEHHAs peakuys Ha cyabdaT-uoH. Haxoxnenue
ceppl U €€ COEQUHEHHH B npupoAc. XHUMHUYECKOE 3arpsA3HEHUE OKpYXKalolleld Cpenbl
COEJIMHEHUSIMU Cepbl (KUCIOTHBIE JOKIH, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapaktepuctuka 31eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHH OKHCIEHHA. A30T, pPACIpPOCTpaHEHHE B IpHUpoJe, (GU3NYECKUe WU
XUMHYeckre cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHAK, €ro (pU3HUecKue 1 XuMHUUECKUe
CBOWCTBA, MOydeHHe U npuMenenue. Conu aMMOHUS, UX (PU3HUECKUE M XUMUUECKUE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHHE,
¢usnyeckue M XHMMHYECKHE CBOMCTBa (0OlIMe Kak TNpeACcTaBUTeNs Kiacca KUCIOT U
cnenupuyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KadeCTBE MHHEpabHBIX



yao0peHuii. XuMHUECKOe 3arpsi3HEHHE OKpYXKarollel cpeibl COeIMHEHUAMHU a30Ta (KHCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO3yXa, MOYBBI W BOAOEMOB). Docdop, ammoTpomHble MOIUPHUKAINNA
dbocdopa, puzndeckue u xumudeckue cpoiictBa. Okcup dochopa (V) u dhochopHas kuciora,
¢u3nyeckrue M XUMHUECKUE CBOMCTBA, moiydeHue. Vcmonb3oBanue QochaToB B KauecTBe
MUHEPAITBHBIX yI00pEHUIA.

Obmas xapakTtepuctuka smeMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHS AaTOMOB,
XapaKTepHbIE CTENIEHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOJU(PHUKAINN, PACTIPOCTPAHEHUE B
npupoje, Gu3ndeckre 1 XuMUIECKre cBOicTBa. Ancopoumsi. KpyroBopot yriiepoaa B mpupoze.
Oxcupsl yriaepoaa, ux GU3NYecKUe ¥ XUMHUYECKHE CBOWCTBA, IEWCTBUE HA >KUBBIC OPTaHU3MBI,
MOJyYCHHUE W TIPUMEHEHHE. JKOJIOTMYECKHEe MPOOJIeMbl, CBs3aHHBIE ¢ okcuaoM yriepoaa (1V),
TUIOTE3a INI00AJBHOTO MOTEIUIeHHs KJIMMaTta, MapHUKOBBIM 3Q¢ekT. YronbHas KHCIOTa U €€
comu, UX (pu3MYecKre M XMMHUYECKHE CBOWMCTBA, MOJIyueHHWE W TpuMeHeHue. KauecTBeHHas
peaknusi Ha  KapOoHar-MoHBL. ~ Vcmomb3oBaHwe — kKapOOHaToB B OBITY, MEAMIIWHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO0351CTBE.

[lepBoHayanbHbIE MOHSATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COCIUWHEHHSIX yIriepojaa
(MeraH, STaH, STHWICH, alETHIEH, JTAaHOJN, TJHIEPHH, YyKCycHas Kuciora). [IpupomHbie
WCTOYHUKU YTJIEBOAOPOJOB (yroib, MPHUPOJAHBIM Ta3, HedTh), MPOAYKTHI HX HepepaboTKu
(6eH3uH), UX poJib B OBITY ¥ MPOMBINUICHHOCTH. [IoHATHE 0 OMOTOTUYEeCKH BaXKHBIX BEIIECTBAX:
KHpax, Oelkax, YrieBoJaX — M HMX pOJM B JKU3HM 4YelloBeKa. MarepuaibHOE €IMHCTBO
OpPraHHYECKHUX M HEOPTaHMYECKHX COSTUHEHUIA.

Kpemuuii, ero ¢usndeckne W XUMHUYECKHE CBOWCTBA, TOJIYYEHHE M TPUMEHECHHE.
Coenunenus kpemHusi B mpupoge. OOmue mnpezncrtaBieHuss o6 okcuume kpemuus (1V) u
KpeMHUEBOH kucioTe. CHIIMKATHI, UX UCIIOIH30BAHKE B OBITY, B IPOMBIIIIIEHHOCTH. BaxHeiiime
CTPOUTETFHBIC MaTepUalibl: KEepamMHuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobiembr
0€30MacHOr0 UCTOIb30BaHUSI CTPOUTEIBHBIX MATEPHAIIOB B TIOBCEITHEBHOI JKU3HU.

Xumuueckuii IKcnepumenm:

M3ydeHHe 00pa3loB HEOPTaHMUYECKUX BEUIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEIACHUE
KAaueCTBEHHBIX pPEaklUWi Ha XJOPUA-UOHBI M HAOINIO/ICHHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHL,
oTpaxkaromue (GU3MYECKUe U XUMHUYECKHE CBOMCTBA TajJOT€HOB U MX COCIUHEHUH (BO3MOKHO
WCIIOB30BaHUE BHJICOMATEPHAJIOB), O3HAKOMIICHHE C OO0pa3laMu XJIOPHAOB (TaJIOTEHUIOB),
O3HAKOMJICHHE ¢ o0pa3uamMu cepbl M €€ COEIUHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEpHAIOB), HAOJIOJIEHHE TMpollecca OOYIJIMBaHUA  caxapa TMOJ  JIeHUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCIIOTHI, U3YYCHHUE XMMUYECKUX CBOMCTB pa30aBICHHONW CEpHOM
KHCIIOTHI, TIPOBEACHHE KAYECTBEHHOH peakiuu Ha cynb(ar-uoH U HaONOJEeHUE MpH3HaKa eé
MPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWMCTBAMHU a30Ta, gocdopa M UX COECTUHEHHI
(BO3MOHO HCTIOJB30BaHUE BUICOMATEPHAIIOB), 00pa3iiaMu a30THBIX U (pocopHBIX yaoOpeHui,
MoJIyueHue, coOMpaHue, paclo3HAaBaHUE © HW3YYCHHE CBOICTB aMMHaKa, MPOBEICHUE
KAueCTBEHHBIX peakuid Ha HWOH aMMOHUsA U Qocdar-noH W U3YYCHHE TPHU3HAKOB HX
MPOTEKAHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI ¢ MeIbl0 (BO3MOXKHO
HCIIOJIb30BAaHNE BHUJEOMATEPUAIIOB), M3YyUEHUE MOJEIEN KPUCTAJUIMUECKHUX PELIETOK aiMasa,
rpaduta, ¢ymaepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpOIMU PacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTIIEM M YCTPOMCTBOM MPOTUBOTrasa, MoidydeHHe, coOupaHue, pacro3HaBaHue
U M3y4YCHHE CBOWCTB YIJICKHCIIOTO Tra3a, NMPOBEJCHHE Ka4eCTBEHHBIX PEaKIMi Ha KapOoHAT U
CWJIMKAT-MOHBl W HW3Y4YCHHE TMPU3HAKOB HX MPOTEKaHUs, O3HAKOMJICHHE C MPOIYKIHei
CWJIMKATHON TPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTANBHBIX 337au No TeMe «BaxkHeiinme
HEMETAaJUIbl U MX COSTUHEHHS.



MeTaJi1bl U MX COEIMHEHUS

OOmass xapakTepUCTHKA XHUMHUYECKHX DJJIEMEHTOB — METaUIOB HAa OCHOBAaHUU WX
nonoxeHnus B [lepuonnueckoi cucteme xumudeckux snemeHToB J1. . MenzaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeraumMueckas CBSI3b M METAJUIMYECKas KpUCTauIMuecKas
peméTka. DNeKTPOXUMUYECKUM psAl HaNpsHKeHUH MeTauioB. Dusmyeckne M XUMUYECKHE
cBoiicTBa MeTayyioB. OOmIMe crnocoObl MotydYeHus MeTauioB. [IoHsATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIiaBkl (CTanb, Yyr'yH, JIOPATIOMUHUHN, OpOH3a) U
WX IPUMEHEHUE B OBITY M POMBIIIJICHHOCTH.

[{erounble MeTAILIBL: TIOJI0KEeHUE B Ilepronueckoi cucteMe XMMUYECKUX 3eMeHTOoB /1.
N. MenneneeBa, cTpoeHHEe MX aTOMOB, HaXxOXieHUE B npupoje. Ou3nueckue U XUMHUYECKUE
cBOiicTBa (Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUIA.

[[{esrouHO3EMENBHBIE METAJUIBI MarHuid M KajabUui: IonoxxeHue B Ilepuoamueckoit
cucteMe xumudeckux 3neMmeHToB [[. M. MeHneneeBa, CTpO€HHE HX aTOMOB, HaXOXKIECHUE B
npupoge. dusnyeckue ¥ XUMUYECKHE CBOMCTBA MarHus M Kajablus. BakHeHue cOequHEHUs
KaJblus (OKCHJI, TUIPOKCU, coin). JKECTKOCTD BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMil: nonoxenue B Ilepuoanueckoil cucrteMe xumudeckux snemeHtoB . .
MenaeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B IIpupoae. Pu3nueckrue 1 XMuMHUYECKHUE CBOMCTBA
aTIOMUHMS. AM(OTEpPHBIE CBOMCTBA OKCHIA U THIPOKCUIA AITFOMUHUSA.

Kenezo: mnonoxenue B llepuogumyeckoit cucreme xumuueckux osaemeHtoB JI. M.
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJeHUe B mpupojae. Ousndeckue U XUMUYECKHE CBOWCTBA
xkene3a. Okcunbl, ruapokcuasl u comm xene3a (1) m xemeza (lll), ux cocras, cBolicTBa H
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pa3l[aMM METa/lIOB M CIUIaBOB, UX (PU3UYECKHMMH CBONCTBaMH,
W3YYEeHHE PE3YNIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIOJNB30BaHUE BUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUIA KaJbIMs U HATPUsI C BOJAOW (BO3MOXHO HCIOJIb30BaHUE
BUJICOMaTEpPHAIIOB), HCCIIEJOBAHME CBOWCTB JKECTKOM BOJBI, Ipolilecca TOPEeHUs JKeleza B
KUCIOposie  (BO3MOXHO  HCIOJb30BAHME  BHUJIEOMATEpPUANIOB), NPHU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEaKIMii HA MOHBI: MarHWs, KalbllUs, AIFOMUHUSA, IMHKA, xene3a (1) u xenesa
(1), menu (1), HaOrOIEHUE ¥ OMMCAHUE TPOILIECCOB OKPAIIMBAHMS IJIAMCHU MOHAMH HATpPUS,
KaJlusl U KaJblHs (BO3MOXHO HCIIOH30BAHKUE BUIACOMATEPHAIIOB), UCCIIEIOBAaHUE aM(OTCPHBIX
CBOMCTB T'MJIPOKCH/IA AIFOMUHUS U THIPOKCUA IMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BakHeliue MeTaibl U UX COSUHEHUS».

XuMus 4 OKpy:Kaomas cpeaa

BemectBa u Marepuainsl B MOBCEJHEBHOW KU3HU YellOBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKUX peakiuuii B ObITy. [lepBas moMomb NpU XUMHUYECKUX OXKOTrax u
OTPAaBIICHUSIX.

XuMUYecKoe 3arpsi3sHEHHE OKpY)KaoIel cpe/sl (MpeaenbHas JOMyCTHMasi KOHIIEHTpalus
Beriects, naiee — [1/1K). Poibs XxumMuu B pemieHun 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuit IKcnepumenm:

u3y4eHue o0pasioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MIOJTMMEPHBIE MATEPHATIBI).

Mesicnpeomemmuie ceazu

Peanuzanus MexnpeaMeTHBIX CBA3€H NPHU M3YYEHUHU XUMUHU B 9 Kilacce OCYLIECTBIISETCS
4yepe3 WCIMOJb30BaHHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHUH, TaK U TOHSATHIA,
SIBJISTFOILIAXCSI CHCTEMHBIMU JIJIS OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.



OO0mue ecTeCcTBEHHO-HAYYHbIE TMOHITHS: HAy4dyHbId (DaKkT, rumoresa, 3aKOH, TEOpUs,
aHaIn3, CUHTE3, KJ1accuukanus, IEPUOAUYHOCTD, HaOoIeHuE, OKCIIEPUMEHT,
MOJICITMPOBAaHUE, U3MEPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBIN 3(PEKT, TEXHOTIOTHSI, MAaTEPHAIIBL.

@dusuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHI, H30TOIbI,
PaaArOaKTUBHOCTD, MOJICKYIJIA, Z-)HGKTpI/I‘I€CKI/II\/JI 3apsn, IIPOBOIHUKU, MMOJIYIIPOBOJAHHWKH,
TVDJICKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, Ta3,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUTMUECKAs PEMIETKA, CIUIAaBbl, (U3UUECKHE BEITHMYUHBI,
SVMHHMIIB H3MEPECHHS, KOCMUYECKOE TTPOCTPAHCTBO, IIAHETHI, 3BE3 161, COHIIE.

buonorusi: (dorocunres, npixaHue, OHocdepa, IKOCUCTEMa, MUHEPAIbHBIC YIOOPCHHS,
MUKPO3JICMCHTBI, MAKPO3JICMCHTHI, ITUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, ruapochepa, MHUHEpaIb, TOPHBIE TIOPOJABI, TOJE3HBIE
HCKOMaeMbIe, TOIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI IIO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATDI

JIM9HOCTHBIE PE3ylbTaTBl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIETr0 0OO0Opa3oBaHUs
JOCTUTAIOTCS B X0JI¢ O0YYCHUS XUMHUHU B €IMHCTBE YU€OHOM M BOCITUTATCIIBHOM JCSITEIILHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCHUCKUMH  COLMOKYJIBTYPHBIMH ¥  JyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, NMPUHATHIMA B OOIIECTBE MPAaBWJIAMA M HOPMaMH TTOBEJACHHS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHUS M COIMAIN3AINN 00YIaIOIIHXCS.

JINYHOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIIMH M pacIIMpEHUE OIbITa JCATCILHOCTH Ha e
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpuoTHYeCKOro BOCIUTAHUA:

IIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYCCKOMY H HAYYHOMY
HACJIEe/IMI0, TOHUMAHMs 3HAYCHHUS XWMHUYECKOW HAyKd B KH3HU COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHOW HH(OPMAIUCH O MEepPEAOBBIX AOCTHIKCHHIX M OTKPBITHSIX
MHPOBOH M OTEUECTBECHHOW XMMHH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOHCTBE
MHUpa 1 00IIECTBa;

2) rpaskKIaHCKOIr0 BOCTIMTAHUSI:

MPEICTABIEHUs] O COLMATBHBIX HOpPMax M MpaBHIAX MEXKIMYHOCTHBIX OTHOIICHWH B
KOJUIEKTHUBE, KOMMYHHUKATHBHOU KOMIIETEHTHOCTH B 00IIIECTBEHHO MTOJIC3HOM,
y4eOHO-UCCIIeIOBATCIIbCKOM, TBOPUECKOH M JPYrUX BHUAAX JESITCIbHOCTH, TOTOBHOCTH K
pa3HOO0pa3HO COBMECTHOM JIESATENHHOCTH MPHU BBIMOJIHEHUN YY€OHBIX, TTO3HABATENBHBIX 33124,
BBITIOJTHCHUHM XUMHYECKHX JKCIEPHUMEHTOB, CO3JaHUM YYCOHBIX TIPOCKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aWMOIIOMOINM B IPOIECCE ITOH y4eOHOH AESITeIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBENEHUE M TOCTYNKH CBOUX TOBapHINEH C TO3WIIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHHMS ITOCIICICTBUH IMTOCTYITKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHUS

MHPOBO33PEHUECKHE  TMPEACTaBICHUS O  BEIIECTBE W  XUMHYECKOH  peakIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABIISIOIIME OCHOBY JUIS
MOHMMAHMUS  CYI[HOCTH HAyYHOW KapTHHBI MHpa, NPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJIBI, B3AaMMOCBS3SIX YEJIOBEKa ¢ MPUPOTHON CPEIoid, O posin
XHUMHH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAIPABIICHHbIE HA TMOJYYCHHE HOBBIX 3HAaHUN 1O XUMHH,
HEOoOXoIUMBIe JJii OOBSICHEHUs HAOIIOMaeMbIX TIPOIECCOB W SBJICHHWM, TTO3HABATEIHHOM,
MH(OPMAIIMOHHON U YUTATEICKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSATEIIBHON PadOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHOHN JUTEPATYpOH, JOCTYIMHBIMU TEXHHUUYECKHUMH CPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEpec K OOYy4eHHI0 M TO3HAHHIO, JIF0OO3HATETHbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOSKTHOW M HMCCIIEOBATEIHCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIIPABJICHHOCTH U YPOBHSI OOYUYCHHS B TaJIbHCHIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKU3HH, OTBETCTBCHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KWU3HHW, OCO3HAHUE IOCICACTBHA M HENPHITHE BPEIHBIX
MPUBBIYEK (YMOTPEONIEHUSI AJIKOTOJsl, HAPKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIIOECHUS



mpaBmw 0€30MaCHOCTH TpPU OOpaIlEHUH C XMMHUYECKHMHU BEIIECTBAMH B OBITY M peajbHOU
KHU3HU;

5) Tpy/10BOr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTHIECKOMY M3YUEHHUIO MPodecCuil U Tpyaa pa3indyHOro poja, YBaXKEHHE K
TPYAy H pe3yibTaraM TPYIOBOW JEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHCHUS
MpEeIMETHbIX 3HAaHUM 10 XWUMHUHU, OCO3HAHHBIM BBIOOP WHIWBUIYATbHOW TpPAECKTOPUU
MIPOJIOJKCHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB U CHOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEN, YCHENTHOW MpOo(eCcCHOHATBHON NeATeIbHOCTH U
pa3BUTHUSL HEOOXOJUMBIX YMEHUI, TOTOBHOCTH aJJallTUPOBATHCS B PO ECCUOHATILHON Cpelie;

6) IKOJIOrHYeCKOr0 BOCITHTAHHA:

9KOJIOTHUECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIECTBOBAaHHMS, MOHUMaHHE IIEHHOCTH 3J0pPOBOr0 M 0e30macHOro obpasa >KU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (DH3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHHS MpaBUil O€30MacHOTO MOBEACHUS MpU paboTe ¢ BEIleCTBAMHU,
a TaK)K€ B CUTYaIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, IMOJydaeMble TPU HM3YICHHH XHMHH, JUIS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY)KaoIel MPUPOAHON CPeloil, ISl OBBIIICHUS YPOBHS SKOJIOTHUYEeCKON
KYJIbTYpPbl, OCO3HAHUS TI00ATILHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM U MyTeH MX PemIeHUs
MTOCPEJICTBOM METOJIOB XHUMHH, YKOJIOTHUECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHECS UM B
MO3HABATEIHHON, KOMMYHUKATUBHOM U COIMAIbHOM MPaKTUKE.

METAINIPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pPe3ylbTaTOB BBIICISAIOT 3HAUMMBbIE 7S (OPMUPOBAHUS
MHPOBO33pEHHUs OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIINI, THIOTe3a, (aKT, CUCTEMa,
MPOIIECC, PKCIEPUMEHT U APYroe.), KOTOPBIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX
MpeMeTax M MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MIPEICTABICHUE O
I[EJIOCTHOM HAay4yHOW KapTHHE MHpa, U YHHBEpCaJbHbIE ydeOHbIe NEeHCTBUS (TIO3HABAaTEIbHBIE,
KOMMYHHKATHBHBIC, PETYIIATUBHBIC), KOTOpBIE oOecrnednBaroT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM eATeIbHOCTH.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIe el CTBHUS

Ba3zoBble Jioruyeckue aeicTBUsI:

YMEHHSI HCIOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TMPU OCBOCHHM 3HAHHMA:
pacKphIBaTh CMBICT XHUMHUYECKHX TMOHATHH (BBIOSISITH WX XapaKTEepHBIE IPU3HAKH,
yCTaHABIMBATh B3aMMOCBSA3b C JAPYTrUMH MOHSATUSMU), UCIIONbH30BATh MOHATHS AJs1 00BSICHEHUS
OTIENbHBIX (DaKTOB M SBICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU MJS KIACCH(PUKAIIUU
XUMHYECKHUX BEIIECTB M XMMHYECKHUX PEAKIUH, YCTAHABIUBATH MPUIHHHO-CJIC/ICTBEHHBIC CBS3H
MeX1y OOBEKTaMHU U3YUEHUs, CTPOUTH JIOTHUECKHUE pacCykIeHus (MHAYKTUBHEIC, 1€ TyKTUBHBIE,
10 aHAJIOTUH), IEJIaTh BBIBOJIBI U 3aKIIFOUCHUS;

YMEHHE MPUMCHSITH B IMPOIecCe TO3HAHUS MOHATHS (IIPEAMETHBIC M METalpeIMETHBIC),
CUMBOIIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMble B XHMHH, MPEOOPa3oBBIBATH HIMPOKO
MPUMCHSIEMBIE B XUMHH MOJICTIbHBIC MPEACTABICHUSI — XUMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XuMHueckass ¢opMyla M ypaBHEHHE XHUMHUECKOHW peakuud — TpU pelleHuu YydeOHo-
MO3HABATENBHBIX 33/7a4, C Y4€TOM OTHUX MOJAENBHBIX MPEICTAaBICHUN BBISIBIATH U
XapaKTepU30BaTh CYIIECCTBEHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIHi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICJICTBEHHBIE CBSI3H U
MPOTUBOPEYHS B H3y4ae€MbIX MPOIECCaX U SIBICHUSX.

Ba3oBble ucciieqoBaTe/ibCKue AeiCTBUA:



YMEHHE HCHOJIb30BaTh ITOCTABIEHHBIE BOIPOCH B KaueCTBE MHCTPYMEHTa IIO3HAHUSA, a
TaKK€ B KadeCTBE OCHOBbI i1 (OPMHUPOBAHUS THUINOTE3bl 10 MPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OIbITa MO IJIAHWPOBAHUIO, OPraHU3alMM U MPOBEACHUIO YYCHHYECKUX
HKCIEPUMEHTOB, YMEHHE HA0IIOIaTh 32 XOJIOM TPOIIECCa, CAMOCTOSITEIbHO IPOTHO3UPOBATH €0
pe3yibTar, (opMyiIupoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJIEeIOBaHUS, COCTABIATH OTUET O POEIaHHON padoTe.

Pa6ora ¢ undopmaumneii:

yMEHUE BbIOMPaTh, AaHATU3UPOBATH U UHTEPIPETUPOBATH HH(POPMALIMIO PA3IUUHBIX BUI0B
1 GOpM IpeICTaBICHUS, TOTYyIaeMYIO U3 PAa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTepaTypa
XMMHYECKOTO COJEpKaHUsA, CIpaBOYHbIE MOcoOMsA, pecypchl IHTepHeTa), KpPUTHYECKH
OLIEHUBATh IPOTHBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHSATH Pa3IUIHbIe METO/IBI U 3aIPOCHI IIPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJIs1 BHIIOJIHEHUS y4eOHBIX U O3HABATENIbHBIX 3314
OTpeNIeIEHHOr0 TUMA, MPHOOpETeHHE OIbITa B 00JACTH HCHOJb30BaHUS HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJIbTYpOU aKTUBHOTO UCIIOJIb30BAHUS Pa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAbHYIO (opMy mpeacTaBiIeHUs
uHGOpPMAMM U WUIIOCTPUPOBATH pEIIaeMble 33/a4l HECIOKHBIMU CXEMaMHU, TUarpaMMami,
apyrumu popmMaMu rpaduku U UX KOMOWHAIUSMU;

YMEHHUE HCIMOJIb30BaTh M aHAIU3UpPOBaTh B Ipolecce y4yeOHOM M HcCCiIe0BaTeNnbCKON
NEeSATENbHOCTH UH(POPMAIIUIO O BIMSHUU NPOMBILIUIEHHOCTH, CEJIBCKOT0 X034HCTBA U TPAaHCIIOpTa
Ha COCTOSIHUE OKPY’KaIoLIeH IPUPOIHON Cpe/ibl.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

YMEHMs 3aJaBaTh BOIPOCHl (B XOJe Auamora M (WiaM) AMCKYCCHUH) IO CYIIECTBY
oOcyxnaeMoil TeMbl, (HOPMYIMPOBATH CBOM HPEJIOKEHUS] OTHOCUTENIBHO BBINOJIHEHUS
IIPEIIOKEHHON 3a/1auH;

YMEHHUSI NIPEACTABIATH OTyYEHHbIE PE3YJbTAaThl TO3HABATEIBHOMN 1€ATEIbHOCTU B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JelaTh MPE3EHTALUI0 pPEe3yJIbTaTOB BBIIOJHEHUS XMMHUYECKOIO
JKCIepUMEHTa (JJa0OpaTOPHOTO ONbITa, JIA0OPATOPHOM pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MMPOCKTA);

YMEHUS y4eOHOIro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
WCCIIEIOBATENILCKON JEATEIBbHOCTH TPU PEIIEHHH BO3HHUKAIOMIMX IMPOoOJieM Ha OCHOBE ydéra
Oo0IIMX HMHTEPECOB W COIIACOBAHMS MO3HUIMKA (0OCYXICHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALUA COBMECTHBIX ACHCTBUI, ONpPEAEIEHUE KPUTEPUEB 110 OLICHKE KauyecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHble yHHBepCcaJIbHbIE YUeOHbIE 1eHCTBHS:

YMEHHME CAMOCTOSATEIBHO ONPEAEIATh LEIU ACATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MNpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIESITENBHOCTb, BBIOMPATH
Haubosiee HPQPEKTHBHbIE CIOCOOBI pelIeHHs Y4eOHBIX M IO3HABAaTEJIbHBIX  3aj]ady,
CaMOCTOSITEJIBHO COCTABJIAITh WM KOPPEKTUPOBATH INPEIJIOKECHHBIA QJITOPUTM JEHCTBHM IIPU
BBINIOJIHEHUM 33JaHUN € Y4ETOM MOJIy4EHUS HOBBIX 3HAaHMH 00 H3yyaeMbIX OOBEKTaX —
BEILIECTBAX U PEaKLUAX, OLCHUBATh COOTBETCTBUE IOJIyUEHHOI'O pe3yibTaTa 3asiBICHHOM LIeNy,
YMEHHE MCII0JIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, [IPE/IJIaraeMble B YCIIOBUU 3aJaHUM.

NPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOSHHIO O0S3aTENBHOIO COJCpPXKAHUA,
YCTAaHOBJICHHOTO JIaHHOW (enepasibHOM pabodeid mporpaMMol, BBIICISIOT: OCBOCHHBIC



O6y‘laIOII_[HMI/ICSI HAay4YHbIC 3HAaHUSA, YMCHUA U CIIOCOOBI HCﬁCTBHﬁ, CHCI_[I/I(I)I/ILICCKI/IC JII
Hp@I{MCTHOfI obnactu ((XI/IMI/ISI», BUIblI OCATCIBHOCTU IO IMOJYUYCHHUIO HOBOI'O 3HAHUA, €TI0
HUHTEpIIpETAllvN, Hp606p330BaHI/IIO 1 MPUMCHCHUIO B PA3JIMYHBIX y‘ie6HbIX M HOBBIX CUTYyallUAX.

K xonuy oOyuenus B 8 kjiacce mpeIMeTHbIE pe3ylbTaThl HA GA30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUJAIOIIMXCSl YMEHU:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHSATHH: aTOM, MOJEKYJa, XUMUYECKUI
AJIIEMEHT, MpPOCTOE BEIIECTBO, CJIOXHOE BEIEeCTBO, CMeCh (OJHOpOIHAs U
HEOJIHOPO/IHAsA), BAJCHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJs XUMHYECKOIO
AJIEMEHTAa B COEAMHEHHM, MOJISIPHBIM O0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHULIATETILHOCTD, CTETIEHb OKUCIICHHS, XUMUYECKas peakiins, KjIacCuPpUKaIus
peakLuii: peakuy COEIMHEHNUs, pEaKLUU Pa3JI0kKEHUs, PEaKIIMH 3aMELICHUs, peaKLIUU
o0OMeHa, 9K30- U SHAOTEPMHUECKHUE PEaKlnu, TETUIOBOM 3PPEeKT peakiuu, Apo aToMa,
AJIEKTPOHHBIN CJION aroma, aTOMHas OpOHWTajb, PaguyC aTOMa, XUMHUYECKas CBs3b,
NOJIIpHasl M HEMOJIApHAas KOBAJECHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBas A0 BellecTBa (MPOLEHTHAs KOHIIEHTpallKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHMX MOHATUH M NPUMEHATH 3TH
MOHSITHS MIPU OMTMCAHUM BEILIECTB U MX MPEBPAICHHIA;

UCTIOJIb30BaTh XHUMHYECKYI0 CHUMBOJHKY JJIsl COCTaBJeHHS (OPMYIT BEUIECTB H
YpaBHEHUN XUMUUYECKUX PEAKIUM;

ONpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COCAMHEHHUAX, MPUHAAJCKHOCTh BEIIECTB K
Onpene’€HHOMY KIAacCy COeIMHEHHH 1o QopMmylaMm, BHJI XUMHYECKOW CBSI3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmblca llepnonnueckoro 3akona [[. M. MeHneneeBa: 1eMOHCTPUPOBATh
MOHUMAaHHE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nonoxkeHuss B Ilepumommyeckoil cucrteMe, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHHMsI, 3aKOHa ABOTaJIpo;
OMKCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHYECKHX AJIEMEHTOB: pas3inyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpynma)» u
«mmobounas moxarpynma (b-rpynma)», Maneie ¥ OONBIIME TEPHOIBI, COOTHOCHTH
0003HaueHMs1, KOTopble UMeroTcs B Tabmuue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsja sapa, oOIiee YHCIO 3JIEKTPOHOB U
pacrpeielieHre UX 10 3JEKTPOHHBIM CIIOSIM);

KJ1acCu(UIUPOBATh XUMUUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEILeCTBA, XUMHUYECKUE
peakuuu (II0 YUCIy M COCTaBY Y4YacTBYIOIIMX B PEAKLUU BEIIECTB, 110 TEIJIOBOMY
sdexry);

XapaKTepu3oBaTh (ONMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JINYHBIX
KJIacCOB, MOJATBEp)KJas  ONHCAaHWE TpPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALICHHUI B PA3IMUHbIX YCIOBUSIX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (hopMyie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHYECKOW PEAKLUU;



MPUMEHSTh OCHOBHBIE OINEPAIlUM MBICIUTEIHLHOU NEATEIHbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, 0000IICHHE, CUCTEMATH3AINIO, KIaCCU(UKAIUIO, BBISBICHUE MPUINHHO-
-CJICIICTBEHHBIX CBS3€U — JUIS M3YYCHHS] CBOWCTB BEIIECTB M XMMHYCCKHX PEAKIIHH,
CCTCCTBCHHO-HAYYHBIC  METOJbI  TO3HAHWSI  —  HAONOJeHWe,  HW3MEpCHHE,
MO/JICIIUPOBAHUE, IKCIICPUMEHT (pealIbHBIA M MBICJICHHBIH );

CIeOBaTh TMpaBWIAM TIOJB30BAaHUS XUMHYECKOW TMMOCYyIoi U  J1ab0paTopHBIM
000OpyIOBaHMEM, a TAKXKe MpaBUIaM OOpAIICHUS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKITUSIMHU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOTYyYEHUIO
U coOupaHui0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONpEeIEHHON MacCOBO J0JIel pacCTBOPEHHOTO BEIIECTBA, TNIAHUPOBATH
U TIPOBOJIMUTH XUMHUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB IIENOUeH U
KHCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JTakmMyc, peHodTanenH, METUIOPAHXK U IPyTHUe).

K xoHuy oOyueHus B 9 kJiacce NpeIMETHbIE Pe3y/lbTaThl Ha 0A30BOM YPOBHE JIOJIKHbI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIMXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX IMOHATUM: XUMUYECKUUA JJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IPOCTOE BEIIECTBO, CJIOAKHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCICHHS, XMMHYECKas peakius, XUMUYeCKas
CBAI3b, TEIUIOBOM 3 (EKT peakluu, MOJb, MOJSIPHBIN 00BEM, pacTBOp, IIEKTPOIIUTHI,
HEDJICKTPOJIIUTHI, DJIEKTPOJIUTHYECKAs] UCCOIMAIUS, pEaKIUd WMOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE PpEaKIUH,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUU,  OKHUCJIHTENb,  BOCCTAHOBUTEID,
OKHCJIEHWE W BOCCTAHOBJICHHE, aJUIOTPOINHUs, aM(POTEpHOCTh, XUMUYECKas CBS3b
(koBalleHTHasi, MOHHAs, MeTaJlIn4yecKas), KpPUCTAJUIMUecKas peméTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIuHu, TMPEeAeiabHO JOIyCTUMAas
koHneHnTpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHUX MOHSTHH M NPUMEHSTH 3TH
TIOHSTHUS TIPU OTIMCAHUH BEIIECTB U X MPEBPAICHUH;

UCIIONIb30BAaTh XMMUYECKYI) CHMBOJHUKY [UJISI COCTaBiCHHS (OpMyT BeEIIeCTB U
YpaBHEHUN XUMUUYECKUX PEAKIUM;

ONpENENsATh BAJEHTHOCTh W CTENEHb OKHUCJICHUS XUMUYECKHX JJIEMEHTOB B
COCAMHEHUSAX PA3JIUYHOrO COCTaBa, NPHUHAIEKHOCTh BEUIECTB K ONPEIEIEHHOMY
KJIACCy COeIMHEHUH 1o Qopmynam, BUA XUMUYECKOW CBsI3U (KOBAJICHTHAs, WOHHAS,
METaJUTMYECKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3apsiji HOHA IO XHWMHYECKOU
dbopMmyre, xapakTep cpeabl B BOJHBIX PAcTBOpPAaX HEOPTaHUYECKUX COENMHEHUH, THUII
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOTIO BEILIECTBA;

packpsiBaTh cMbici [lepronnueckoro 3akona . M. MenneneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHHE: OMHUCHIBATh U XapaKTepHu30BaTh TabimuuHyo dopmy [lepuoamueckoit
CHUCTEMBl XUMHUYECKHUX OJJIEMEHTOB: DPa3juvaTh MOHITHS «TrJiaBHas mnoArpymma (A-
rpynmna)» u «modbounas mnoxarpynmna (b-rpymma)», manple W OONBIINE TEPUOIBI,
COOTHOCUTh O0O3HAauY€HHUs, KOTOpPbIE HWMEIOTCS B TMEPUOAMYECKOM Tabmuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsif sapa, 00IIee YMCIo STIEKTPOHOB U PACTIPEIETICHHE UX 10 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWMCTB SJEMEHTOB M HX
COCAMHEHUN B MpeJeax MaJbIX MEPUOAOB M TJIABHBIX MOArPYII ¢ YY4ETOM CTPOCHUS
UX aTOMOB;



KJIaccu(pUIUpPOBaTh XMMUYECKHE IEMEHTHI, HEOPTaHUYECKHE BEIECTBA, XUMUYECKHE
peakuuu (10 YHUCIy U COCTaBy YYacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3pdeKTy, 10 U3SMEHEHUIO CTENIEHEeH OKUCICHUS XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHEHUPUUECKHEe XUMHUYECKHE CBOWMCTBa
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXkAAsl OMMCAHUE IPUMEPAMH MOJIEKYISPHBIX U
MOHHBIX YPaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI;

COCTAaBIISATh YPABHEHMSI IJIEKTPOIUTUUECKON TUCCOLMALIUN KUCIIOT, IEN0YEH U CONEH,
IIOJIHBIE U COKpAIEHHBIE YPaBHEHUS peaklMi MOHHOIO OOMEHa, YpaBHEHMsI peaKLui,
MOATBEPXKJAIOIUX CYHICCTBOBAHME TE€HETUYECKOM CBA3M MEXIY BEIIECTBAaMHU
pa3IMYHBIX KJIACcCOB;

pPacKpbIBaTh CYHNIHOCTH OKHMCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIHUN MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHca 3THUX pPeakluii;

IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHMsI, BO3MOKHOCTH
IIPOTEKAHUSI XMMUUECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJIAPHYIO M MOJIIPHYIO MacChl BEILECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMeHTa 1o (popMylie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, IPOBOJUTH PACUETHI 0 YPAaBHEHUIO XUMHUUECKON pPEeaKIHH;

coOmolaTh MpaBWja IOJb30BAaHUS XMUMHUYECKOH TOCyAoH U JabopaTOpHBIM
o0opynoBaHHEM, a Takke MpaBuia oOpallleHus C BEIIECTBAaMU B COOTBETCTBUHU C
MHCTPYKLHUSAMH 10 BBIIOJHEHHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOIY4YEHUIO
¥ cOOMpaHMIO ra3000pa3HbIX BEHIECTB (aAMMHUAKa M YIIICKUCIOTO ra3a);

IIPOBOAMTDH PEAKLMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMYHBIX BELLECTB!
pacro3HaBaTh ONBITHBIM MyTEM XJopuia-, OpoMua-, moaua-, kapOonar-, ¢ocdar-,
CHWJIMKaT-, Ccynab(daT-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHMS M HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OINEpAlMi MBICIUTEIbHON NEATEeIbHOCTH — aHaJIU3 M CHHTE3,
cpaBHEHHe, O000O0IIeHHEe, CHCTEMAaTHU3aLUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€d — JUISl M3YYEHMsI CBOMCTB BEIECTB M XMMHYECKUX PEaKIHH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOIIOAEHUE, U3MEpEeHue, MOJECINPOBaHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosanyecTBo yacoB
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Paznen 1. IlepBoHayajbHble XMMUYECKHE TIOHATHUSA
XuMust — BaxkHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubmuorexa [IOK

' MIPaKTUYECKON JeATEIbHOCTH https://m.edsoo0.ru/7f41837c

YeII0BEKa

12 BemecTBa u xXuMuueckue 15 1 bubmuorexa [IOK

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

Hroro no pazueny 20

Pa3znen 2. BaxHeiune npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB
91 Boznyx. Kucnopon. Ilonsitue 5 bubmuorexa [IOK

' 00 okcumax https://m.edso0.ru/7f41837¢c
29 Bonopoa.llonarue o kuciorax 8 1 bub6mmoreka [IOK

' U COJISIX https://m.edso00.ru/7f41837¢
53 Bona. PactBopsl. [lonsitue 00 5 1 1 bu6nuoreka LIOK

' OCHOBaHHMSAX https://m.edso0.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 11 1 1 bubmuotexa [JOK

' HEOPraHUYECKUX COCAUHEHUN https://m.edsoo.ru/7f41837c

HWroro no pazneny 30

Paspnea 3. Ilepnoanueckuii 3axkon u Ilepuoanueckas cucrema xumudeckux jiemeHToB /I. U. MengeneeBa. CTpoenne aToMoOB.
XuMmnueckas cBsi3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMuyeckas CBS3b. Eu6 10K
nOINOTEKA
3.2 OxuenuresnsHo- 8 https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3pen 1. BemecTBo 1 XMMH4ecKkne peakuuu
11 IToBTOpenue u yrnyOieHne 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JIesIoB Kypca § Kiacca https://m.edsoo0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6nmnoreka [IOK
' peakumii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs JUCCOLIUALIMSL. 8 1 1 bubnuotexa [JOK
' XHWUMUYECKUE PEAKIIUU B pacTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3zgen 2. HemeTasibl M X COeANHEHUSA
21 OO61mas xapaKTepuCTHKa XUMUYECKUX 4 1 bu6nmoreka [IOK
' anemeHToB VIIA-rpynmebl. ["anorenst https://m.edso0.ru/7f41a636
OO01mast XxapaKTepUCTHKa XUMUIESCKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 buommorera LOK
' PyIHBL. 5P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO61mas xapaKTepuCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymisl. A3ot, pochop u ux 7 1 Bubnuorexa LIOK
' PyTHHBL ’ P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
24 anemeHToB |V A-rpynnsl. Yriaepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIRL. pos https://m.edso0.ru/7f41a636
KPEMHUH ¥ UX COCTUHEHUS
Hroro no pazueny 25



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

Paznen 3. MeTa/iibl M HX COeJUHEHUSA

3.1 OOm1re cBO¥CTBAa METAIIOB 4 E:::;;ﬂ%fg;?gﬁ 415636
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 EggH;;T:;ifzﬁ 413636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuanbl B )KM3HU 4YeJIOBEKa 3 bubmorexa [OK
https://m.edsoo0.ru/7f41a636
Htoro mo pazneny 3
PezepBHOE Bpems 3 bubmorera [IOK
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HNOYPOYHOE IINIAHUPOBAHHUE

8 KNIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchbl
1 [Ipenmer xumuu. Posib XUMUHK B )KU3HU 1 bubnuorexa [IOK
yeJioBeKa. Teia U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAX MO3HAHUS B XUMUU 1 bubmorexa LIOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1ab0paTopuu U IpUEMBI 1 bubnmoreka [JOK
oOpareHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTtele BemecTBa U cMecH. CriocoObl 1 but6mmoreka [IOK
paszeneHus cmecei https://m.edsoo.ru/ff0d26ca
[IpaxTrueckas pabora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmorexa LIOK
A . PHMEp https://m.edsoo.ru/ff0d28c8
OYUCTKHU TIOBAPEHHOU COJIN)»
bu6nuorexa LIOK
6 A 1
TOMBT M MOJCKYIIHL https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIIEMEHTBI. 3HAKU 1 bubmuorexa [IOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6c
bu6 OK
9 ATOMHO-MOJIEKYJISIPHOE yUEHUE 1 nonmoreka I

https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK
10 X .B
umiriecKas popmyna. Baneurocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTHOCUTENIbHASI MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XHUMHAYECKOr0 bubnunorexa LIOK
3JIEMEHTa B COEAUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MounspHas macca https://m.edso0.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMHu4decKkasl peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBuUs NIPOTEKaHUS bubnnoreka [IOK
15 .
XAMUYECKHAX PEAKINN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edso0.ru/ff0d3b88
Breruucnienus: koanuecTBa, MacChl
17 BEILIECTBA [0 YPABHCHHSIM XHMHYECCKUX bubmorexa LOK
o . P https://m.edsoo.ru/ff0d5708
peakIuit
Knaccudukanms XuMH4ecKux peakiuit
18 (coenuHeHMS, Pa3I0KEHUS bubamorexa [HOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIlIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHukIonenuct. O000IeHne bubmorexa LIOK
' B https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3aIis 3HaHUH
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech rasos. Cocras bubmmorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d5230
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IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCTICHUS bubmmorexa [IOK
poAa (peatdt ’ https://m.edso0.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoOblI IMOJIyYeHHUsT KHCII0pO/ia B
23 1a00paToOpHH }I;qn OMI)IIHJ'IerHOHCTI/I bubmorexa LIOK
PATOPHIL M TIp ' https://m.edso0.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKIu, MOHATHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YPABHEHHH, DK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKITHIX
TorumBo (HedTh, yroiab U METaH).
25 3ar 513He1§ne(11;03 . a, croco0bI )ero bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILICHHSI
[IpaxkTrueckas padora Ne 3 o Teme
26 «[lomy4enue u cobupanue KHUCIopoia bubamorexa [OK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopoa — anemeHT u mpocToe bubmuorexa [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [IOK
29 Honsrie 0 KucII0TaX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHHs BOJ0OPO/Ia B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6nuorexa [IOK
31 «ITonyueHnue u coOupanue BoIOpPoOa,

W3Yy4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42
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Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA

33 BEIIIECTBA ras3a Mo €ro Uu3BeCTHOM bubmmorexa [JOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brraucienus 005EMOB ra3oB 110

34 ABHCHUIO PEaKIIMM HAa OCHOBE 3aKOHA bubmorera [JOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHI ra30B

35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lorstue 00 bubmuorexa [IOK
HMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackieHabie

37 u HI;HaCI)I peHHLIIe) aCTBOPBHI MH:ICCOBaﬂ bubmorera [JOK

m p oI https://m.edsoo.ru/ff0d5b40
JTOJISI BEIIECTBA B PACTBOPE
IIpakTueckas padora Ne 5 o Teme
«IIpuroroBiieHrEe pacTBOPOB C bubnnorexa [IOK

38 .. . N
OIPEIENIEHHON MacCOBOM JONEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»

39 KonTponbHas padora Ne2 o Teme bub6nmoreka [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
OKcHIBl: COCTaB, KiIaccupUKaIs, bubmuorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: cOCTaB, KiIacCU(pUKAIIHS, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonyyeHnue u XUMHUYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, bu6nmoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue 1 XuMU4ECKHE CBOWCTBA bubmmorexa [LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) o1 )eHI/ISI XHMHquKHe bubmorexa LIOK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Permenue
JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmorexa LIOK
47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edso0.ru/00ad9b7c
COEJIMHEHUI»
48 ['eneTnueckas CBsI3b MEXAY KJIaCCAMU bubnmoreka [JOK
HEOPraHMYECKUX COEANHEHUN https://m.edso0.ru/00ad9a50
bubmuorexa [IOK
49 O06o001eHre U cucTeMaTru3alus 3HaHUH
. . https://m.edsoo.ru/00ad9ch2
KontponbHas pabota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX bubmmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COCIMHECHUI
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMUYECKHX dyeMeHTOB. [loHsATHE O bubmmorexa [JOK
' https://m.edso00.ru/00ad9ffa
TpyIIax CXOAHBIX JJIEMEHTOB
[Teproanueckuii 3aKOH U
52 [lepromnueckas cuCTeMa XMMHUYECKUX bubmorexa LIOK
p https://m.edsoo.ru/00ada52¢
anemenToB . 1. MenaeneeBa
bubmuorexa [IOK
53 [lepuopl, rpynmbl, TOATPYIIITHI 1

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

bubmuorexa [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEK
55 aToMOB 3J1IeMeHTOB [lepuonnueckoit bubmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepUCTHKA XUMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [IOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpaeneesa
3nauenue [leprnoandeckoro 3akoHa aJist
pa3BuTHs HayKu U npaktuku. [1. U. bubnmnoreka [JOK
57 N
MenneneeB — y4E€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpa)kIaHUH
DNEeKTPOOTPULIATEIIBHOCTh AaTOMOB bubmmorexa [IOK
58
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 Honmas xiirieckas coisp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMU4eCKas bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonasipHas XUMUYECKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [IOK
62 CreneHb oKHCICHHA https://m.edsoo.ru/00adae28
63 OKUCIUTENHbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [IOK
peakuuu https://m.edso00.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIU bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KontponbHas pabota Ne4 o teme bubnuoreka [IOK
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«CTpOGHI/Ie aToMa. XMMHYECKas CBI3b»

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

66 PesepBHblii ypok. O60011eH1Ee 1 1 bubmmorexa LIOK
cucTeMaTH3anus 3HaHUN https://m.edso0.ru/00adb33c
67 Pezepublil ypok. O60011eHNE U 1 bubmmorexa [IOK
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblii ypok. O60011eHE 1 1 bubnmorexa [IOK
CUCTEMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KJIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypchbl
Ilepnonueckuii 3aKOH.

1 Ilepnonuueckas cucrema 1 bubnnorexa [IOK
XUMHUYECKHUX deMeHToB [[. W https://m.edsoo.ru/00adb59e
Meuneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMUYECKHUX AJIIEMEHTOB 1 bubmmorexa [IOK

. https://m.edsoo.ru/00adb6hb6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIIaTypa 1 bubnmoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XuMu4eckoi CBsI3U U TUITbI 1 bubmuoreka [IOK
KPUCTAJITIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbhas padota Nel o reme

5 «IToBTOpeHUE M yriryOineHnue 3HaHUIA 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay

5 Knaccudukanus xumuaeckux 1 bubnnorexa [IOK
pEeaKInii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[TonaTHE O CKOPOCTH XUMUYECKOI

7 eaknuu. IloHITHE O TOMOT'€HHEIX U 1 bubmorexa IOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIUIX
[loHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 @akTopsl, BIUSAIOIINE HA CKOPOCTh 1 bubnmnoreka [JOK
XUMHYECKOW PEAKIINH U MOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIC 1 bu6nuorexa LIOK
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peakiuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOITUTHYECKOU
10 nuccouunannu. CHIBLHBIE U ClIa0bIe Bubmiorexa ITOK
' https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HNounble ypaBHEHUS peaKIil bubmorexa [IOK
P peakn https://m.edsoo.ru/00add448
XMUMHUYECKUE CBOUCTBA KUCJIOT U
12 OCHOBAaHUH B CBETE IIPEACTABIICHUN Bubmiorexa ITOK
p VH https://m.edsoo.ru/00add5d8
00 AIEKTPOIUTUIECKON JUCCOITUAITUI
XUMHAYECKHUE CBOMCTBA COJIEH B CBETE
13 IIPEICTaBIECHUN 00 bubmorexa [OK
pedl . https://m.edsoo.ru/00add8hb2
AIEKTPOIUTUYECKON AUCCOLIHAIIITT
14 ITousiTue o TUAPOIU3E CONEH bubmorexa [IOK
s https://m.edsoo.ru/00add9d4
15 O06001IeHNE B CUCTEMAaTH3aIIHS bubmuorexa [IOK
3HaHWUH https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1.
16 «Perenne sxkcepuMeHTaAIBHBIX Bubmaorexa ITOK
P https://m.edsoo.ru/00addbfa
3amauy
Kontponbhas pabora Ne2 no teme
17 «INEKTPOIIUTHUECKAST TUCCOLIHAIINS bubmmorexa [OK
P A HHATHA. https://m.edsoo.ru/00addecO
XYUMUYECKUE PEeaKIMH B PACTBOPAX)»
OO0m1as XapaKTEepUCTUKA TaJIOTCHOB.
18 XUMHYECKHUE CBOMCTBA Ha IIPUMEPE bubnnorexa HOK
p p https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. CojssHas KHCIIOTA,
19 XI/IME‘I@CITI/I: CﬁOﬁCTBa [MOJIVYEHUE bubmorexa [IOK
’ ya ’ https://m.edsoo.ru/00adel104
MIPUMEHEHUE
20 [IpakTueckas padbora Ne 2 o Teme bubamorexa [HOK

https://m.edso0.ru/00ade348
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«[TomydyeHue COJISTHON KHCJIOTHI,
M3y4YeHHUE €€ CBOMCTBY»

Beruncienus no ypaBHEHUsAM

bu6nunorexa LIOK

21 XUMHUYSCKHUX PEAKIUi, €CIIM OIMH 13
peartl A https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30bITKE
29 OO0m1as XapaKTEpPUCTUKA JIEMEHTOB bubnunorexa LIOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHble MOIU(MUKAIIMY CEPHI.
23 Haxosxnenue cepsl U €€ COeTMHEHUI bubmmorexa [IOK
B MpUpoJe. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBoaopo, CTpoeHHE, bu6muoteka [IOK
24 .
buznyecKre U XUMHUYECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxcunpl cepol. CepHast KUCIIOTa,
25 ¢buznyeckre 1 XUMHUYECKUE CBONCTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHUE
XUMUYECKUE PeaKIIiH, JeKallie B
OCHOBE ITPOMBIIIIEHHOTO CrIocoda
26 MOJTYYCHHS] CEPHOM KUCIIOTHI. bubnmoreka [JOK
XHUMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIIe Cpeabl COEAUHEHUSIMU
cephl
97 Boiunciienre MaccoBoil 1071 BbIX01a bubmuorexa [IOK
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO6m1as XxapaKTEepUCTUKA JIEMEHTOB
28 VA-rpynnsl. A30T, pacripocTpaHeHHe bubnnorexa [IOK
B Ipupo/ie, GU3nvecKue u https://m.edsoo.ru/00adeea6
XUMUYECKHE CBOWCTBA
29 AMMUak, ero Gu3nYecKue u bubnnoreka [IOK

XUMHNUYCCKHUEC CBOﬁCTBa, MMOJIyYCHHUEC U

https://m.edsoo.ru/00adf004
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IIPUMECHCHUC

[TpakTueckas padora Ne 3 o Teme

bubnuorexa [IOK

30 «ITonyueHne aMMHuaKa, U3ydeHHUE €ro
. I i https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, €€ PU3nYecKue u bubnmoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJIEN
aAMMOHHUS B KQUECTBE MUHEPATbHBIX

32 oOpeHuil. XuMu4eckoe bubmmorexa [JOK
yAoop ' . https://m.edso00.ru/00adf518
3arps;3HEHUE OKPY)KAIOIIECH CpeIbl
COCTMHEHUSIMU a30Ta
doctop. Oxeun pochopa (V) u

33 (bocg)o pHaﬂ KI/ICJ'I((I))Ta q)(blf?,n(qe)cxﬂe u bubamorera LOK

p o https://m.edso0.ru/00adf68a
XHUMUYECKHE CBOWCTBA, ITOJTyYCHHE
Hcnonrs3zoBanue gpocdaros B

34 KaueCTBE MUHEPATbHBIX YIOOPEHUH. bubnnoreka [IOK
3arps3HeHue TPUPOTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Vriepon, pacipocTpaHEHHE B

35 npu 2 e (11))1/131/1}3160;:46 U XUMHUYECKHE bubamorera LIOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuipl yraepona, ux GU3nIecKue u

36 XHMHYECKHE CBOMCTBA. bubmuorexa [IOK
DKOJIOTHYECKHE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIC ¢ oKkcHoM yriepoaa (1V)

37 VYronpHas KUCIOTa U €€ CONu bubmmorexa [IOK

https://m.edso00.ru/00ae006¢
[Tpaktrueckas padorta Ne 4 o Teme
" bubmuoteka [IOK
38 [Tony4yeHne yriekucioro rasa.

KavecTBeHnHas peakiys Ha KapOOHAT-

https://m.edsoo.ru/00ae027e
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HOH

[lepBoHaYaIBHEIC TOHATHS 00

bubnuorexa [IOK

39 OPTAHIHCCIIX BELIecTBax Kak o https://m.edsoo.ru/00ae054e
COCAMHEHUSX Yriiepoaa

40 Kpemnwnii u ero coenuHeHust bubmorexa [IOK

https://m.edso00.ru/00ae080a
[IpakTueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIBHBIX 3aJa4 110 TEME bubmuoreka [IOK
«Baxneiinye HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHCHUS»

Kontponbhas pa6ota Ne3 no teme
42 «BaxkHeHmme HeMETaUIbI B UX bubmorera [IOK
https://m.edso0.ru/00ae0el8
COCJTUHEHUS»
OO01mas xapaKTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 MeTtannuueckas CBsI3b U bubnuorexa [IOK
METAJUIMYECKast KPUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
peméTka. Pu3nuecKue CBOMCTBA
METaJJIOB
XuMHYECKHEe CBOMCTBA METAJLJIOB.

44 DNEeKTPOXUMHUYECKHUH s bubmorexa [HOK

N https://m.edso0.ru/00ae1156
HaIpsKEHUH METaJIOB
OO6mre crocoObl MOTyYeHUS
MeTajoB. CruiaBbl. BerauciaeHus mo
45 YPAaBHEHUSIM XUMUYECKHUX PEAKLINM, bubamorexa [OK
https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
puMecHu

46 [ToHsiTHE O KOPPO3UU METAIIOB bubmmorexa LIOK

https://m.eds00.ru/00ae1278

47 [llenounple MeTaLTBI bu6mmoreka [IOK
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https://m.edsoo.ru/00ael4b2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U bu6nunorexa LIOK
KaJus https://m.edso00.ru/00ae14b2
49 [IlenouyHO3EMENBHBIE METAILIBI — bubmuoreka [IOK
KaJIbLIUA 1 MarHui https://m.edsoo.ru/00ael15e8
50 BakHelilme coeAMHCHUS KaJTbIIHS bubmorexa LIOK
A H https://m.edsoo.ru/00ae15e8
51 O06001IeHne U CHCTEMAaTH3aIUs
3HaHUU
JKEcTkoCcTh BOABI U CIIOCOOKI €& bubmuorexa [IOK
52
YCTpaHECHUS https://m.edso0.ru/00ae1886
[Tpaktuueckas padora Ne 6 o Teme
53 "KEcTKOCTb BOJIBI U METOJIBI €€ bubmmorexa [IOK
\ A g https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmorexa [IOK
54 An i
FOMHITHH https://m.edsoo.ru/00aelc64
AmdorepHbIe CBOICTBA OKCHIA U bubnnorexa [IOK
55
TUAPOKCHUIA https://m.edso0.ru/00aelc64
bu6nmmoreka [IOK
56 XK
ceso https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCUIIBI M COJTH JKelie3a bubnnorexa [IOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O00011eHE U CUCTEMATU3ALHL
3HaAHUU
[Mpaktuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIBHBIX 3aJa4 10 TEME bubnnorexa [IOK
«BaxHeimme MeTambl 1 UX https://m.edsoo0.ru/00ae3de8
COCIMHEHUS
60 Brruucienust mo ypaBHEHUAM bubnuorexa [IOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

XUMUYECKHUX PEAKLM, €CII OJIUH U3
peareHTOB J1aH B U30BITKE WU
COIEPKUT IpUMeECH. Beruncienus
MAaCCOBOM JOJIM BBIXOJA ITPOYKTA
peaxkuuu

https://m.edsoo.ru/00ael750

O00011eHNE U CUCTEMATU3ALHSL

61 . 1
3HAHUH
Konrponsnas padora Ne4 o reme
62 «Baxuneimme MeTamibl 1 UX 1
COETUHEHUS»
63 BemectBa 1 Matepuasl B 1 bubmmorexa [IOK
IIOBCEIHEBHOM JKU3HH Y€JI0OBEKA https://m.eds00.ru/00ae3f50
64 XHUMHUUECKOE 3arpsA3HEHUE 1 bubnnorexa [IOK
OKpYXKarolleu cpeasbl https://m.edso0.ru/00ae4270
65 Ponp xumuu B penieHun 1 bubnnoreka [JOK
IKOJIOTHUYECKUX POOIEM https://m.edso00.ru/00ae4270
PezepBHublil ypok. O60011eHUE U bubnnorexa [IOK
66 . 1
cUcTeMaTHh3aus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O600111eHE 1 1 bubmmoreka LIOK
CUCTeEMaTHU3alUs 3HAaHUN https://m.edsoo.ru/00adb33c
68 PezepHblii ypok. O600111eHUE U 1 bubmmorexa [IOK
CUCTEMAaTHU3aLMs 3HAHUN https://m.edsoo.ru/00ad9ch2
OBHIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYHEHHUKA

» Xumus, 8 kimacc/ 'abpuensa O.C., OctpoymoB WU.I"., Cnaakos C.A., AKnroHEepHOE
obmectBo «M3natenscTBO «IIpocBemenney
» Xumus, 9 knacc/ I'abpuensin O.C., Octpoymos W.I'., Cnaakos C.A., AKunoHepHOE
obmectBo «M3natenscTBO «IIpocBemienney

METOIUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

O. C. T'abpuensn, U. I'. Octpoymos, 1. B. AkcénoBa, MeTonndeckoe nocooue ajsi yauTens
XUMMUA 8 knacc. Ilpocsemenue 2019.

«Xumus, 9 knacey O. C. I'abpuensina, 1. I'. Octpoymona, C. A. Cnankosa. [Ipocserienue.
2019.

MeToaudeckue peKOMEHIANN K U3YYEHUIO TEM Kypca XMMHH § Kiacca.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HHTEPHET

http://him.1september.ru Enunas komnekuus L{IOP: [IpenmerHas komnekuus «XuMUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTHI:
xumusi. Komtekuust Poccuiickoro o01eo0pa3oBaTebHOro moprana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anmux6epoBoit

http://www alhimik.ru Beepoccuiickast onumnuaga mKoJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckas XuMusi: JI€KTPOHHBIA YI€OHUK JIJI CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN Y4EOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUIEK: XUMUS

http://www.chemistry.ru JlucTaHIIMOHHAS OTMMITHA/A TI0O XUMHUH: TEICKOMMYHUKAIIMOHHBIN
00pa3oBaTeIbHBIN MTPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry J[uctTaHimoHHBIEC IBPUCTHUECKHUE
OJIMMITHAIBI TI0 XUMHH

http://www eidos.ru/olymp/chemistry 3anumarenabHas XUMus
http://home.uic.tula.ru/~zanchem M3 omnbita padotsl yuutenst xumun: cat H.I1O.
CricMaHOBOM

http://sysmanova.narod.ru Kabunet xumuu: caiit JI.B. PaxmanoBoi

http://www 104.webstolica.ru Knaccugukaiys XuMHUuecKUX peakiuii
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