MHHUCTEPCTBO NMPOCBEILLIEHHUS POCCHIA

MHUHUCTEPCTBO OBPA30OBAHMS 1 HAVK
TATAPCTAH

YIIPABJEHUWE OBPA3OBAHUSIHYP.]

MYHULHUITAJLHOI'O PAMOH.

MBOY Crapo-Yeanunckas COIILI Hypaar

PACCMOTPEHO COI'JTACOBAHO Yk
PyxoBoaurens IHIMO 3am. nupekropa o VP ﬂm
By A ]/(// :
Bacunbesa H.B. Tepentsena A.A.
[Tporoko Nel I1p#
ot "26" aBrycra 2023 oT 1 cenTsbps 2023 or'

PABOYASI TIPOTPAMMA
(ID 2305556)

y4eoHoro npeamera «Xumusi. BazoBsiii Y

st oby4daronmxes: 8 —9 kjaccon

Crapbie Yeauawsl 20232 ron



HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1Mo XMMHUK Ha YPOBHE OCHOBHOT'O 00IIETr0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaraM OCBOCHHS OCHOBHOW 0O0pa3oBaTelIbHOH MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTIIMU IPENOJaBaHus y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @exneparu.

[Iporpamma 1o XuMuUHM Ja€T TPEACTABICHUWE O MEJAX, OOMEeH cTpaTeruu oOydeHus,
BOCIIMTAHUS W pa3BUTHS OOYJalOIIUXCS CPEACTBAMHU Y4EOHOTO IpEeIMeTa, YCTaHABJIMBACT
00s13aTeNIbHOE TIPEMETHOE COJIEpKaHUe, TMPEAyCMaTPUBAET paclpe/ieieHue ero 1o Kjaccam U
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IMPOTrpaMMBbl TI0 XHMHH, OTIPEIENSIEeT KOJINYeCTBEHHBIE
W KadeCTBEHHBIE XapaKTCPUCTHKH COACPKaHUS, PEKOMEHIYEeMYI0 IIOCIIE0BaTEIbHOCTD
W3yUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH y4eOHOTO
mporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONpeAessieT BO3SMOXHOCTH TpeMeTa s
peanu3anuu TpeOOBaHUI K pe3ylibTaTaM OCBOEHUsI OCHOBHOW 00pa3oBaTEeNIBHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TakKe TpeOOBaHMH K pe3yabTaTaM 00ydeHHs] XUMHUH
Ha YypPOBHE IeJie W3Yy4YeHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
JEeSITeIbHOCTH 00Y4aroIerocst o OCBOCHUIO Y4€OHOTO COJIepKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPECTaBICHUI O MaTEPUATBHOM E€MHCTBE MHUpPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MPEJCTAaBICHHS O B3aMMOTIPEBPAIICHUSX SHEPTUU M 00 IBOIIIOIUH BEIIECTB B MPHPOJIE, O MYTAX
pemeHusl TI00aTBHBIX TMPOOJIIEM YCTOWYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKON O€30MacHOCTH, TPOOJIEM 3IpaBOOXPAHCHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealu3aliii BO3MOXKHOCTEH JJs caMopa3BUTUS U (OpPMHUpPOBaHUS
KYJIbTYpPBI JINYHOCTH, €€ 0011el 1 PYyHKIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00 ydJaroImmxcs,
HAaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHONl  JEeSATENbHOCTH,  OKCIEPUMEHTAJIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccuoHaIbHON 1eATEIbHOCTH;

3HAKOMHUT €O CHEHU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIsJ1a HA €JMHCTBO MPUPOJIBI U YETIOBEKA, SIBJSETCSI OTBETCTBEHHBIM 3TalloM B (OPMUPOBAHUU
€CTECTBEHHO--HAYUYHOUH IpaMOTHOCTH 00YUYaIOUINXCS;

crocoOcTByeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YeJIOBEKY, BHOCHUT CBOM BKIJIaJ] B JKOJOTHMYECKOe OOpa3oBaHHE
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOyYe€HUU XHUMHH 00ECHeuMBarOTCS CHEIU(PUKON colep:KaHus
yu4eOHOro TmpeaMeTa, KOTOPBIA SIBISETCS TMEJaroruuyeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOii HAYKU XUMUU Ha ONPECIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIEro o0pa3oBaHMs OPUEHTHPOBAH Ha OCBOCHHE
00y4aroMMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATUH XUMHUHU, OCHOB HEOPraHWYECKOH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX IOHATHH OpPraHu4ecKOi XUMHH.

CtpykTypa coliepaHHs IpOrpaMMbl 10 XMMHHU CPOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usyueHuro. CoJiepKaHHMe CKIIAIbIBACTCSd U3 CHCTEMBl MOHATHH O XMMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XUMHYecKod peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 0 MNPUHLUIY IOCIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX H
OCMBICTICHHBIX (DaKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIEHO OT OIHOTO YPOBHA K JPyromy,
BBITIOJTHSAS (DYHKIMU OOBSICHEHHS W TPOTHO3UPOBAHHS CBOMCTB, CTPOCHUS M BO3MOYKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHHUS U TIOJyYEHUS U3y4aeMbIX BEIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMUPOBAHUIO MPEJCTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTHMHBI MHpPAa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenune xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW U3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5-7 kmacce» u «dusnka. 7 Kiacey.

[Ipyu u3ydeHnn XUMUHN TPOUCXOAUT (POPMHUPOBAHHE 3HAHUIM OCHOB XUMUYECKOM HayKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEbHOCTH YelloBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX (aKTOB, MOHSITHH, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
MPHOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MTPU N3YUYEHUHU BEUIECTB M XUMUYECKUX PEAKIIHii, B
(GOpMHUpPOBaHMM M pa3BUTHM [I03HABATEIbHBIX YMEHUH M HUX IPUMEHEHUHU B Y4eOHO-
MIO3HABATEIbHON M y4eOHO-HMCCIIEI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUil 0€3011acHOrO
oOpaleHHs ¢ BeIECTBAMHU B IIOBCEAHEBHOM KHU3HH.

IIpy u3ydeHUM XMMHUU Ha ypOBHE OCHOBHOIO OOLIEro oOpa3oBaHUS Ba)XKHOE 3HAYEHUE
pruoOpeN TaKue e, Kak:

— (hopMuUpOBaHKE MHTEIIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMO0Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PpEIIEHUH, CHOCOOHOW aJanTHpoBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBHSM KHU3HH;

— HAamNpaBJICHHOCTh OOyuYeHHMs Ha CHCTEMaTH4YecKoe MpHoOIIeHHe OOydaromuxes K
CaMOCTOSATEJIbHOW  IMO3HABaTEJIbHOM  AEATENbHOCTH, HAy4YHbIM  METOAaM  IO3HAHMS,
(opMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— olecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIUX HPUOOPETEHUIO0 OOYYAIOIIMMHUCSA OIIbITa
pa3sHOOOpa3HON NIEATETbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIH ), UMEIOLIUX YHUBEPCAIbHOE 3HaYCHUE /sl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue obmell GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh U OLICHMBAThH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, UCHOJb3YS 3HAHUS U
ONBIT, TOJYyYEHHbIE IPU H3YYEHUM XHUMUHU, NPUMEHATh HUX MpH peleHuH mpolieM B
MOBCETHEBHOM JKU3HU M TPYIOBOM JAEATENBHOCTH,

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XUMUYECKUX 3HAHUHM A BBIPAOOTKU SKOJIOTUYECKH LEIecO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 3J0POBbS M OKDPYKAIOLIEH NPUPOIHOMN
Cpelsl;



— pa3BUTHE MOTHUBAIMK K O0OY4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHUS OOILEYEIOBEYCCKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIIs U HAIIPaBJIEHHOCTH JajbHEHIIEro ooydeHusl.

OOriee 4MCIIO YacoB, OTBEAEHHBIX IS M3yYCHUS XMMHU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaiseT 136 gacos: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. PuU3HUeCKWe CBOMCTBA BEUIECTB. ArperarHoe cocrosiHue BemecTB. Ilonsatue o
METOJIaX MOo3HaHus B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus CMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTeie U cnoXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Macca. OTHOCUTEIbHAS MOJIEKY IsIpHast
Macca. MaccoBast J10Jis1 XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anMoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Trl mo opMysiaM XUMHUUECKHX COSTMHEHUH.

dusznueckue M XUMUUYECKHE SIBJICHUS. XUMHUYECKas peakiuus u e€ TMPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYecKne ypaBHeHUs. Kiaccupukanus XUuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUS, 3aMeleHns, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW TMOCYI0#, MpaBWwiIaMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHus ¢ J1abopaTOpHBIM OOOPYIOBAHMEM, M3yUYE€HHE W OMUCaHWE (DU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOeHNE (PU3NYECKUX (TIaBICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTIEHWE W KOHJCHCAIIUS BOJbI) M XUMHUYECKUX (TOPEHUE CBEYH,
MPOKaJTUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOIIOACHIE
U ONHUCaHWE TMPU3HAKOB TMPOTEKaHHs XMMHUYECKMX peakuui (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIIOTHI C XJIOpUIOM Oapus, pasnoxkenue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE >kene3a c¢ pactBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszesieHuss CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHHUE, BHINApUBAHUE, AWCTUILIALNA,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJIEHUE U OIHCaHUE
pe3yJbTaTOB MPOBEACHHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXpPaHEHHs] MAacChl, CO3/aHue
MoJenel MOJIeKy (IIapoCTEP>KHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
HaxoxpaeHnue kucnopoja B npupoje, Gpu3nyeckue U XUMHUECKUEe CBOMCTBA (PeaKkIu TOPEHHUS).
Oxcunpl. Ilpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJga B Jaboparopuud U
npoMeleHHocTu. KpyroBopot kucnopoaa B npupone. O30H — auioTpomnHas MoaudUKanus
KHCTIOpO/a.

TemmoBoit 3¢hdekT XUMHUECKON peakluud, TEPMOXUMHUYECKHUE YpPaBHEHHUS, 5K30- HU
SHAOTEPMHUUYECKUE peaKuuHu. TOMIMBO: Yrojdb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxokneHue BoJopojJa B IMPUPOJE,
(buznyecKkrue U XuMUYEeCKHe CBOWCTBA, MPUMEHEHHE, CIOCOObI monydeHus. Kucnote u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOpPbL. PacTBOpHMOCTHh BellecTB B BojJe. MaccoBasi 10is BElIeCTBa B
pactBope. Xumudeckue cBoWcTBa BoJbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHHE MPUPOIHBIX Boja. OXpaHa M OYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeauHeHuid. Oxcuapl. Kitaccuukanus OKCHIIOB:
coneoOpa3ymomiue (OCHOBHBIC, KUCIOTHEIE, aM(OoTepHBIC) U HeconeoOpasyroniue. Homenknarypa
okcu10B. DU3NUYECKUEe U XUMHUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MYeCKME M XUMHYECKHE CBOMCTBA OCHOBaHuM. llomyuenue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa kuciot. P aktuBnoctu metamuioB H. H. bekerosa. [lonydenne Kucior.

Comu. Homenknarypa coneil. @usznueckue U XuMu4eckue cBoictBa coseil. Ilomyuenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMS KUCIOPOaa B BO3yXe, MOJyYeHHE, COOMpaHHE,
pacro3HaBaHUE U HM3yYEHUE CBOMCTB KHCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M yCJIOBUS BO3HMKHOBEHHUS W TMPEKpaIeHus ropeHus (Mmoxapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIHMCAHWE WX CBOMCTB, MOJy4eHHE, cOoOMpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (TopeHwe), B3amMojeicTBre Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HMCIOJIb30BAaHHE BHUIEOMATEPHAIOB), HAOIIOICHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccnenoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IUYHOM PaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHCTBUE BOJBl C MeTa/llaMd (HaTpUEeM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUANIOB), UCCIIEOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOI0/IeHNe W3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOpAaX KHUCIOT W IIEN0YeH, H3ydeHHE
B3auMojeiicTBus okcuna meau (ll) ¢ pacTBopoMm cepHO#Ml KHCIOTHI, KHCIOT C MeTajUIaMH,
peakuuii HeUTpalIu3alu, TMOJYYeHUE HEpPaCTBOPUMBIX OCHOBAHUH, BBITECHEHHE OJHOTO
MeTajula IpyruM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/a4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.

Ilepuonuveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuyeckux sjiementon . U.
MenpgesieeBa. CTpoeHne aToMOB. XMMH4YeCKas CBSA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(PUKALMKM XUMHUYECKUX djemMeHToB. [loHsitue o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JIOYHBIC U IIETOYHO3EMENbHbIE METAIUIbl, TaJOTeHbl, MHEPTHBIC Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUIBI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux sneMeHToB JI. M. Menneneesa. Ilepuonsl u rpynnbl. DPU3HYECKUNA CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
ANEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMHUYecKuX 37aeMeHTOB [leproaudeckoi CUCTEMBI
J. . MengeneeBa. XapakTepucTHKa XUMHUYECKOTO 3JEMEHTAa MO €ro IOJIOKEHUIO B
[Tepuomnueckout cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIaM U MEPUOAAM.



3nauenue [lepuonnueckoro 3akona u Ilepuoanyeckoi CUCTEMbI XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHs HayKu U npaktuku. J[. M. MenaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBS3b. KoBanenrtnas (monstpHast u HETOJIsIpHAas) CBSI3b.
DIEeKTPOOTPULIATEILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecch
OKHUCIICHUS U BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YCeHHE OO0pa3loB BEIIECTB METAUIOB M HEMETa/IOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PACTBOpPAaMHU KHUCJOT M IIEJIOYEH, MPOBEACHUE OIBITOB, HMILTIOCTPUPYIOMIHNX TPUMEPDI
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINK (TOpeHre, peakiiuy pa3ioKeHHsI, COCTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXIpeAMETHBIX CBSI3€H MPU U3YUYEHUH XUMHUU B 8 KIIACC€ OCYIIECTBIISACTCS
Yepe3 WCIOJb30BaHHE KakK OOIIUX ECTECTBEHHO--HAYYHBIX TMOHSTHH, TaK W TOHSTHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IUKIIA.

OO0mue ecTeCTBEeHHO--HAyYHbIE TOHATHS: HAy4YHBIM (DaKT, THUIOTE3a, TEOPHs, 3aKOH,
aHaluM3,  CHUHTE3,  KiIaccuukanus,  MEePUOJUYHOCTh,  HAOJIOJEHUE,  DKCIIEPUMEHT,
MO/IETUPOBAHNE, U3MEPEHHUE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKHI 3apsi, BEIIEeCTBO, Telo, O00BEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (PU3WYECKHE BEIUYHHBI, €IUHUIBI M3MEPEHUs, KOCMOC, TJIAHETHI,
3BEé31161, CoJTHITE.

buonorus: ¢portocunres, nprxanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

[lepuonuueckuii 3akoH. Ilepuonuueckass cucrema xumudeckux osnementoB [l U.
MenpeneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBONCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallvs, KalblMsi U HUX COCIMHEHUH B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepuoanueckoil cucreme U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPHUCTAUIMYECKOM PEIIETKH W BHUJA XUMHYECKOMN
CBSI3H.

Knaccudukanuss u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KJjaccaM HEOPraHMYeCKUX COCTUHEHHH, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX PeakIuil 0 pa3TUYHbIM MpH3HAKaM (M0 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TeIIoBoMy 3(hdekTy, Mo H3MEHEHHIO CTerneHei
OKHUCJICHUS XUMHUYECKHX 3JIEMEHTOB, 10 OOpAaTUMOCTH, MO YYaCTHIO KaTamu3aropa). JK30- U
SHIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumMuyeckoil peakiuu. [lonsarue o6 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [[oHSATHE O TOMOIreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHATHe O XuUMHUEeCKOM paBHOBecHHM. DaKTOphl, BIMSIOUNIME HAa CKOPOCTh
XUMUYECKON PEaKIMU U MOJI0KEHUE XUMHUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHOU peakiuu. COCTaBlIE€HUE YpPaBHEHUN OKHUCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peakiuii ¢ UCTIOJIb30BAaHHUEM METOA MIEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHM3M JHCCOIMALIMM BEUIECTB C PA3JIMYHBIMM BHUJAMU XUMUYECKOM CBA3M.
Crenenp auccouuanuy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHHUsS peakuuil. CBOICTBa KUCIIOT, OCHOBaHM M COJEH B CBETE
MIpPEICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJICH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M anmasa), CIOKHBIX BELIECTB (XJIOpUAAa HaTpus),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMHUYECKOM peaklIuu OT BO3JCHCTBHUS pa3IMYHBIX
(akTOpOB, HCCIEIOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLiecca AUCCOLUALMU
KHUCJIOT, Iejaoyedl MU cojiell (BO3MOKHO MCIIOJIb30BaHME BHUJEO MAaTepuasoB), IMPOBEIECHUE
OTIBITOB, WJITIOCTPUPYIOUIUX TPU3HAKU MPOTEKAHUS pPeaKIuil MOHHOro obOMeHa (oOpazoBaHueE
ocaJlka, BblJeJIeHHE Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COeAMHEHHUS),
pacro3HaBaHHEe HEOPraHMYECKHX BEIIECTB C IOMOIIBI0O KAueCTBEHHBIX pEaKIUil Ha HOHBI,
pelIeHne SKCIIepUMEHTaIbHbIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHUSA

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEpHBIE
crerneHd okucieHuss. CrtpoeHue M (U3NYECKHE CBONCTBA IMPOCTBIX BELIECTB — TaJOTE€HOB.
XWMHUYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3aUMOJICHCTBHE C MeTa/llaMH, HEMeTaJUIaMH,
menoyamu).  XyopoBojopod. ComsHas KUCIOTa, XHUMHUYECKHE CBOWMCTBA, IOJyYCHHE,
npuMeHeHue. JleficTBre Xjopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelioBeKa. BaxHeiine XJIopubl
U UX HaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAa U cepbl. AJUIOTPONHbIE MOIU(PHUKALMU KHCIOpOJa U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBoJopoJ, CTpoeHue, (u3ndyeckue M XuMudeckue coicTBa. OKCHABI Cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme Kak MpeNCTaBUTENs Kilacca KHUCIOT M crenuduueckue). XUMHUECKUE peakiuH,
JeKale B OCHOBE IPOMBIIUIEHHOIO CIoco0a MOIydyeHUs cepHOM kuciaoTel. IIpumeHeHue
cepHOi kucaoThl. CoM CepHOM KUCIOTHI, KaUeCTBEHHAs peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COENMHEHHMH B mpupoAe. XHMHMUYECKOE 3arps3HEHUE OKPYXKaloLleW Cpelbl
COEJIMHEHUSIMH Cepbl (KUCIOTHBIE JOXAM, 3arpsS3HEHUE BO31yXa U BOJOEMOB), CIIOCOOBI €ro
IIPEOTBPALLECHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHUsA. A30T, pacupoCTpaHeHuWe B Hpupojae, Qusnueckue u
XUMH4eckue cBoiicTBa. KpyroBopoT a3orta B mpupoje. AMMHAK, ero pU3NUecKue 1 XUMHUECKUE
CBOICTBA, MosyueHue U npuMmenenue. Coiau aMMOHUS, UX (PU3HYECKHE U XUMUYECKHE CBOICTRa,
npuMeHeHne. KauecTBeHHas peakuMsi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XUMHUYECKHE CBOIicTBa (0OLIME Kak MpEACTaBUTENS Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HHUTPATOB M COJIEH aMMOHHS B KauyeCTBE MMHEPAJIBbHBIX



ynoopeHuii. XuMHUeCKoe 3arps3HeHUE OKPYKAIOIICH Cpellbl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IM, 3arps3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Pochop, ammoTponHble MOAUDUKAITUN
dochopa, puznueckne n xummuueckue cpoiictBa. Oxcua dochopa (V) u dochopnas kuciora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. Mcmomwp3oBanue ¢ochaToB B KauecTBE
MUHEpaJIbHBIX YI0OpEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENICHH OKHCICHHS. YTIJIEPOJ, aJUIOTPOMHbIE MOAN(UKAIINH, PACIPOCTPAHEHUE B
npupoje, GU3NIecKue U XUMUIeCKrue cBoiicTBa. Ancopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yrieposa, ux (pu3nMueckue U XMMHYECKUE CBOWCTBA, JIEHCTBUE HA JKUBbIE OPIaHU3MBI,
MOJIydCHHUE W MIPUMEHEHHEe. DKOJIOTHYECKHUEe MPOOeMbl, CBsA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TEe3a IJ100aJbHOrO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciaora u eé
colii, UX (U3MYECKHe W XUMHYECKHE CBOMCTBA, MOJyueHHWE M NpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBanume  kapOoHaToB B OBITY, MEIUIUHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble MOHATUS 00 OpPraHMYECKUX BELIECTBaX KaK O COEAMHEHMSIX Yriepoja
(MeraH, OTaH, OJTWUJIEH, AalleTWJIEH, JTaHOJ, IJIMIEpPUH, yKcycHass kuciota). Ilpuponnsie
WUCTOYHUKU YTJI€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHI UX MepepaboTKu
(6eH3uH), UX poJb B OBITY M TPOMBIIIIIEHHOCTH. [I0HSATHE 0O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenmkax, yrieBoJax — M HX POJU B KU3HU 4YeloBeKa. MarepualbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, MOJy4eHHE U TPUMEHEHHE.
Coenunenus kpemHusi B mnpupone. OOmwue mnpenacrtaBieHus o6 oxcuae kpemuus (1V) u
KpeMHHEeBO# kucnote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, Xene300eToH. IIpoGmemsr
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

M3y4YeHHe 00pa3lloB HEOPTaHWYECKUX BEILECTB, CBOMCTB COJITHON KHUCIOTHI, TIPOBEACHUE
KAaueCTBEHHBIX pPEeaKIuil Ha XJIOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIbITHI,
oTpaxaromue (GU3NYECKue U XUMHYECKHE CBOMCTBA rajoreHOB M MX COCTUHEHHH (BO3MOKHO
WCIOJIb30BaHME BHUICOMATEPHANIOB), O3HAKOMIIEHHE C 00Opa3laMu XJIOpUAOB (TaloreHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEAMHEHUSAMHU (BO3MOXHO HCIOJb30BaHUE
BHUJIEOMATEpUANIOB), HAOMIOJEHHEe Tmpolecca OOyriuMBaHUsA  caxapa TMOJ  JHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUeHHE XMMHUYECKHX CBOWCTB pa30aBIICHHOMN CEpHOI
KHUCIIOTBI, TIPOBEJICHHE KAYeCTBEHHOU peakiuu Ha cynb(ar-uoH U HaONIO/IeHWE TMpH3HaKa eé
MPOTEKAaHMsI, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMH a30Ta, ¢ocdopa U MX COCAUHEHUN
(BO3MOKHO HCTIOJIB30BaHUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochopHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOWCTB aMMHaka, IMPOBEICHHE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U Qocdar-HOH M H3YYEHHE NPU3IHAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIOJb30BAHUE BHUIEOMATEPHUAIOB), M3ydYeHHE MOJeNell KpUCTAIUIMYECKHX pEeHIETOK aliMasa,
rpaguta, ¢ymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aAcOpOIMHM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM U YCTPOICTBOM NpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclio3HaBaHUE
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha KapOoOHAT U
CHJIMKAaT-MOHBl M M3y4YE€HUE TMPU3HAKOB UX MPOTEKaHMs, O3HAKOMJIEHHE C TPOJyKIHeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIICHUEe SKCIIEPUMEHTAIBHBIX 3a/1au 1Mo Teme «Bakueiimue
HEMETAaJUIbl ¥ UX COEAUHEHUS.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepuCTUKa XWMHUYECKUX DJIEMEHTOB — METa/lIOB HAa OCHOBAaHUM WX
noJiokeHnusd B Ilepuoanueckon cucreMe xumuueckux 3iemeHToB 1. . MenzeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTaminueckas CBsI3b M METAJUIMYECKas KpUCTaIMYecKast
peméTka. DJEKTPOXUMUYECKUN Pl HanpsDKeHUH MeTauioB. DU3MYECKHe U XUMHUYECKHUE
cBoiicTBa MeTayuioB. OOIIMEe CIOCOOBI MOJydeHHs MeTauioB. [IoHsATHE 0 KOPpO3UH METAIIOB,
OCHOBHBIE CTIOCOOBI 3aIIUTHI KX OT KOppo3uu. CiuiaBsl (CTallb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
UX PUMEHEHUE B OBITY M POMBIIILIEHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOCHUE UX aTOMOB, HaXOXJEHHE B Npupoae. PU3NYECKHE U XUMUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpust U Kanus). OKCUABI U TUIPOKCUIBI HATpusl U Kanud. [Ipumenenmne
LIETOYHBIX METAUIOB U UX COCTUHEHUH.

[[lenoyHO3eMeENbHBIE METAUIBI MarHui W KajbLUi: mosoxkeHue B [lepuoamyeckon
cucremMe xumudeckux snemeHToB [[. WM. MeHneneeBa, CTpO€HUE UX aTOMOB, HaxOXXJICHUE B
npupoae. Ou3znyeckne U XMMUYECKHE CBOMCTBA MarHus U KaJlblusa. BakHeillme coenuHEeHus
KaJbIHs (OKCH, TUAPOKCU, coJin). JKECTKOCTH BOJBI U CITOCOOBI €€ YCTpaHEeHHUSI.

AmroMuHMI: TonoxeHue B Ilepumoanueckoll cucreMe XMMHUYECKHMX 3ieMeHToB J[. M.
MenneneeBa, CTpOEHHE aTOMa, HaxokKAeHue B mpupojae. Ouzndeckne U XMMAYECKUE CBOMCTBA
aTIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckorr cucrtemMe Xumudeckux osnemMeHtoB [l U.
MenneneeBa, CTpOEHHE aTOMa, HaxokKAeHUEe B mpupojae. Ouzndeckne U XMMAYECKUE CBOMCTBA
xene3a. Oxkcunpl, ruapokcusl U conu kenesa (l1) u xenesza (l1l), ux cocras, cBoiicTBa u
MOJTy4YEeHHE.

Xumuueckuil IKCnepumenm:

O3HAaKOMJICHHE C O00pa3laMl MeTalIoOB M CIUIaBOB, UX (U3MYECKUMHU CBOICTBaMH,
M3Y4YECHHUE pe3yNIbTaTOB KOPPO3UH METaNIOB (BO3MOXKHO KCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUAA KANbLMSI U HATPHUS C BOJIOM (BO3MOMXHO MCIOJIb30BaHUE
BHJICOMATEpPUAJIOB), HCCIIEOBAHHE CBOMCTB KECTKOW BOJBI, IpoLlecca TOPEHHs XKeje3a B
KHCTIOpoie  (BO3MOXHO  MCIOJb30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX peaKIMii Ha MOHBI: MarHus, Kajbl¥s, alFOMUHUA, HUHKa, xkene3a (I1) u xenesza
(1), memu (11), HabaromeHKe W OMMCAHUE MPOLIECCOB OKPAIIMBAHUS IUIAMEHH MOHAMH HATPHS,
Kalusl U KaJblng (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0BaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMHHUS U THIPOKCUA LINHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]a4 110
TeMe «BaxxHelne MeTauibl U UX COSUHEHUS».

X¥MHUA U OKpYKaIIas cpena

BemectBa n maTtepuainsl B OBCEIHEBHOW JKU3HU 4elloBeKa. be3omacHoe MCHOb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuii B ObITy. IlepBas moMomip Mpu XUMHUYECKHX OXKOTax U
OTpPABJICHUSIX.

XuMHYeCcKoe 3arpsi3HEHHE OKpYyKarole cpeabl (MpenenbHas JomycTuMasi KOHIEHTpalus
BelecTs, nanee — [1JIK). Posb xumMuu B penieHnn 5K0JI0THYECKIX IpooieM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzamus MexnpeaAMETHBIX CBSI3€M MpU U3YUYEHUH XUMUHU B 9 Kilacce OCYLIECTBISAETCA
4yepe3 UCIOJIb30BaHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATUN, TaK U TOHSATHH,
SIBJISIFOLLUXCS] CACTEMHBIMH JJ1s1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTEe3,  Kilaccu(ukanusi,  NEpHOAUYHOCTh,  HAOMIONEHHE,  AKCIEPUMEHT,
MO/ICTIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE, TAPHUKOBBIN 3()(EeKT, TEXHOIOTHs, MaTepHUaIb.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUUYECKUNW 3aps], MPOBOJHHUKH, IOJIYIIPOBOJHUKH,
JIMDJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIeCTBa, TI'as,
pacTBOp, pacTBOPHUMOCTb, KPUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIUYHHBI,
€IMHHULIBI U3MEPEHUS], KOCMUYECKOE IIPOCTPAHCTBO, IIJIaHEThI, 3BE3/1bl, CoHLIE.

Bbuonorus: ¢otocunres, npixanue, Ouocdepa, dKOCHUCTEMa, MUHEpaIbHBIE yI0OpEeHUs,
MHUKPO3JIEMEHTBI, MAaKPOJIEMEHTBI, IMTATEJIbHbIE BELLIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIaeéMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0JIe O0OYUCHHSI XMMHUU B SIIMHCTBE YICOHOM M BOCIMTATEIbHOW JCATSIBHOCTH B
COOTBETCTBUU C  TPAAUIMOHHBIMH  POCCHMCKAMH  COLIMOKYJIBTYPHBIMH H  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMAaMH TOBEICHHS H
CIIOCOOCTBYIOT IIPOLIECCaM CaAMOIIO3HAHUS, CAMOPA3BUTHS M COLMATM3ALIH 00yYarOINXCSL.

JIMYHOCTHBIE pE3yNIbTAThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACIIMPEHHE OMBITAa JCATSIBHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHUS XMMHYECKOW HAyKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpPMALUEH O MEePEeIOBhIX IOCTHKCHUSX M OTKPBITHUSAX
MHUPOBOHM M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 00IIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJCTABICHHUS O COLMAIBHBIX HOpPMax M MpaBHIaX MEKJIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-UCCIIeI0BATEIbCKON, TBOPYECKOW W JAPYIMX BHIAX JCATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HOI COBMECTHOI JIeATEIBHOCTH NPH BHINOJIHEHHN Y4eOHBIX, TO3HABATENBHBIX 337124,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MpOILecce 3TOW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE W IOCTYIIKM CBOMX TOBApHUIIEH C TO3WIUK HPABCTBEHHBIX WU
MPABOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIIEACTBHII TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABIISIIOIINE OCHOBY IS
NOHMMAHMSl  CYIIHOCTH HAay4yHOHl  KapTHHBI ~MHpa, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHs MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHU B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJYYCHHE HOBBIX 3HAHMH MO XHMHH,
HEOOXoMUMbIe Ui OOBSCHEHHs HaOIIOJAaeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATENIBHOIA,
UH()OPMAIIMOHHON M YUTATENILCKOI KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON paboThI
C Y4eOHBIMHM TEKCTAMH, CIPABOYHOM JIUTEPATYpOH, NOCTYIHBIMH TEXHUYECKHMH CPEICTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYCHHIO U MO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIEIOBATENBLCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJbTYPHI 310POBbSI:

OCO3HAaHWE IIGHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/IOPOBBIH 00pa3 JKW3HH, OCO3HAHUE IIOCICACTBHH W HENPHITUE BPEIHBIX
NPUBBIYEK (YIIOTPEOIEHUS AJIKOTOJIS, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MacHOCTU MPH OOpalleHWH ¢ XUMHYECKHMHU BEIIeCTBAMU B OBITY U peallbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TpyAy U pe3yiabTaTaM TPYAOBOM JCATEIHHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
MPEIMETHBIX 3HAHWK TI0 XUMHUHU, OCO3HAHHBIM BBIOOP WHIWBUIYATBHOW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHusl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
0OIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BHUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTh a/IalITUPOBATHCS B TIPO(HECCHOHAILHOM Ccpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JJ0POBOro U Oe30macHoro odpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY U TICUXHUYECKOMY 30POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIIUSIX, YIPOKAIOIINUX 3I0POBBIO M KU3HU JIFOCH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble MPHU U3YYCHUH XUMUH, ISl PEIICHHS
3a7a4, CBSI3aHHBIX C OKPYXaIOUIEH MPUPOTHON CPENOH, ISl TOBBIICHUS YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa IKOJOTUUECKHX MPOoOJeM U MyTed WX PEIICHHS
MOCPEACTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
IT03HABATEIbHOM, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe merampenMeTHBIX PE3yiIbTaTOB BBIACISAIOT 3HAYMMBIE 11 (OPMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIMUIN, TUNOTe3a, (akT, cucTeMa,
MIPOLIECC, IKCIIEPUMEHT U APYTroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPEIMETOB (OPMUPOBATH MPEJICTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHbIe ydeOHbIE NEHCTBHUS (I10O3HABATEJIbHBIE,
KOMMYHHMKATHBHBIC, PEryJIsSTUBHBIE), KOTOpble oOecnedrnBaioT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU e TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSl HCHOJIb30BaTh MPUEMBI JIOTUUECKOIO MBIILICHUS IPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XMMHUYECKUX MOHATHH  (BBIIEIATH WX XapaKTEpHbIE IPU3HAKHU,
yCTaHABIUBATh B3aMMOCBS3b C JIPYrUMH HMOHATUSMU), UCIIOJIb30BATh MOHATHUS AJs1 OOBSICHEHHS
OTIENbHBIX (DAaKTOB U SIBICHUI, BBIOMPATh OCHOBAHUS M KPUTEpUMU s Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBS3U
MeXAy 00BEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIC, 1€ TyKTUBHbIC,
10 aHAJIOTUH ), JIeNIaTh BBIBOJIBI U 3aKITFIOUYCHHUS;

yYMEHHE MPHUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (MIPEeIMETHhIE U METanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, MPEOOPa3OBHIBATH HIMPOKO
MPUMEHSEMbIE B XUMHH MOJIeJIbHbIC MPEICTaBICHUS — XUMUYECKHI 3HAK (CUMBOJ DJIEMEHTA),
XuMuueckas ¢opMyla U ypaBHEHHE XHMHUECKOW peakiuu — TMpU pelIeHnd YydeOHo-
MO3HABATENbHBIX 3a/a4, C Y4YETOM OTHX MOJEIbHBIX TMPEJACTaBICHUN BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHbIC MPU3HAKH M3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKUX PEaKIUH, BBISIBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEYHS B U3YyUaEMBIX MTPOLECCAX U SIBICHUSIX.

ba3oBble ucciaenoBare/bcKue 1eHCTBUA:



YMEHHE WCIIOJb30BaTh MOCTABJICHHBIC BOTPOCHI B KaYeCTBE WHCTPYMEHTA IO3HAHUS, a
TAaK)KE€ B KA4eCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpETEHNE OMbITA MO IUIAHUPOBAHUIO, OPraHW3aIMU U TPOBEIACHHUIO YICHHUECKHUX
IKCIIEPUMEHTOB, YMEHHE HAOIOIATh 32 XOJOM IIPOIIecca, CAMOCTOSTEIIBHO MTPOrHO3UPOBATH €T0
pe3ynbrat, (GopMyIupoBaTh OOOOMICHWS W BBIBOJBI 10 pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCIICIOBAHUS, COCTABIISATH OTUET O MPOJICIIaHHOH padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOUPATH, aHATHM3UPOBATH U HHTEPIPETUPOBATH HH(DOPMAILIUIO PA3INIHBIX BUIOB
1 (OpM IMpeICTaBICHHS, ITOJTYy4aEMYIO M3 Pa3HBIX HCTOYHUKOB (HAYyIHO-TIOYJISIPHAS IUTEpaTypa
XAMHYECKOTO COJICp)KaHHS, CIpPaBOYHBIC TOCOOMS, pecypchl MHTepHeTa), KpPUTHYECKU
OIICHUBATH MMPOTUBOPECUUBYIO U HEJJOCTOBEPHYIO HWH(OPMAIIHIO;

YMEHHE IPUMEHSTH Pa3JINIHBIC METOJIBI ¥ 3aMPOCKHI TIPH IMOMUCKE B 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX JUTS BBHITTOJTHEHUS yUYCOHBIX U MTO3HABATEIBHBIX 33149
OTIPENICIEHHOTO THITA, MPHOOPETEHUE ONBbITa B OO0JIACTH WCIOJB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOU aKTUBHOTO HCIOJIb30BAHUS PA3THUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYI0 (OpPMY MpeICTaBICHUS
nHQOpPMAMA ¥ HWUTFOCTPUPOBATH pellacMble 3a/Ja4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduk U UX KOMOUHAIMSIMU;

YMEHHE WCIIOJb30BaTh W aHAJTU3WPOBATH B TpoIlecce YYeOHOH W HCCIIeI0BATEIBCKOM
NESITETLHOCTH HHPOPMAIIHIO O BIUSHUU TPOMBIIUICHHOCTH, CEIBCKOTO X031 CTBA U TPAaHCIIOpTa
Ha COCTOSTHUE OKPYXKAIOIICH MPUPOTHOU CPEJIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUsSI 3aJaBaTh BOMPOCH (B XoJe muajora W (WiIM) AWCKYCCHH) IO CYIIECTBY
obcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TMPEUIOKEHUS OTHOCUTENIBHO BBITOJHEHHUS
MpeJI0KEHHOM 3a1a4H;

YMEHHUSI IPEACTABIATh OJy4YeHHbIE PE3YJIbTaThl T03HABATEIBHON JESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 PEe3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
SKCIIEpUMEHTa (J1abopaTOPHOTO OMbITA, JTAOOPATOPHOM pabOThl MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);

yYMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM IMO3HABATEIbHOU U
HCCIIEIOBATENIbCKON AEATEeIbHOCTH MpPU PELICHUH BO3HMUKAIOMIMX MpoOJieM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIacOBaHMs MO3UIMI (0OCyxkaeHus, oOMEH MHEHUSMHU, «MO3TOBbHIE
HITYPMBI», KOOPJMHALIMS COBMECTHBIX ACHCTBUIA, ONpeAeIeHNE KPUTEPHEB 10 OI[EHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpYyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIFHO ONPEENATh LeTU ACATeIbHOCTH, TUIaHUPOBATh, OCYIIECTBIAT,
KOHTPOJHUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBHIOHMPATH
HauOonee APQEeKTUBHbIE CHOCOOBI  pemieHus y4eOHbIX M TO3HABaTENbHBIX  3a7ad,
CaMOCTOSITENIBHO COCTABIISITh WM KOPPEKTUPOBATh MPEIOKEHHBIH aITOPUTM JEHCTBUI MpHU
BBITIOJIHEHUH 33JaHUl ¢ Y4€TOM TOJYYEeHHS HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTax —
BEII[ECTBAX U PEAKIUAX, OIEHUBATh COOTBETCTBHUE MOJTYYCHHOTO Pe3yibTaTa 3asiBICHHON IENH,
YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpelaraéMble B YCIOBUU 3aJaHUN.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOil pabodeld mPOrpaMMoOil, BBIIEISIOT: OCBOSHHBIC



oOyJaromMMHUCsT Hay4YHble 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUi, cneuuduyeckue IS
IpeaMeTHON o0macT «XUMUS», BHIBI NEATEILHOCTH MO TOJIYYEHHIO HOBOTO 3HAHHUA, €rO

MHTEpIpETaINH, TPEeoOpa30BaHHUIO U IPUMEHEHHUIO B PA3ITUYHBIX y4eOHBIX U HOBBIX CUTYALIUsX.
K xonmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHUN: aTOM, MOJIEKYJIa, XUMUYECKUI
JJIEMEHT, [POCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMeCh (OJHOpOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJsS XUMHUYECKOIO
JJIEMEHTAa B COEJUHEHHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTAa, OCHOBAHME, COJIb,
ANIEKTPOOTPULIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKasl peakius, Kiaccuuxarus
peaxkiuuii: peakiuu COeAMHEHUS, peakuu pa3IoXKeHHs], PEaKIIMK 3aMEIIeHUs], peaKkLun
0o0MeHa, 7K30- U SHAOTEPMHUECKUE PEaKIUH, TEIIOBOM 3PPEKT peakiuu, siApo aToma,
ANIEKTPOHHBIA CJIOM aToma, aToMHas OpOWTalb, pajuyCc aroMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJISIpHAsi KOBAJIEHTHAsl CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHOH,
pacTBop, MaccoBas J0JIs BellecTBa (MPOLEHTHAsI KOHILIEHTPAllKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX IMOHATUH M TNPUMEHSTH 3TH
MOHSTHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPALCHHI;

WCIO0JIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMyJn BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPE/IeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAUHEHMSIX, CTENEHb
OKHCIICHHSI JIEMEHTOB B OMHApHBIX COCIMHEHUSX, NPUHAUIEKHOCTh BELIECTB K
ONpeNeN€HHOMY KJlacCy COEIUHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBSI3U
(KoBaJIeHTHAsl M NOHHAs) B HEOPraHUYECKUX COETMHEHHUSX;

packpsiBaTh cmbica Ilepuoaumyeckoro 3axkona [[. M. MenpaeneeBa: neMOHCTpUPOBATH
[IOHMMAaHHUE IEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT HX
nonokeHus B llepmompnueckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMsI, 3aKOHa ABOTazipo;
ONMCBIBATh M XapakTepu3oBaTh TaOiauuHyro ¢opmy llepuoauueckoil cucteMsl
XMMUYECKHUX 3JEMEHTOB: pa3iMuaTh MOHATUSA «IJlaBHas noAarpynna (A-rpynma)» u
«obounas noarpynna (b-rpynma)», manele u  OoJsiblIME MEPHOABI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcss B Tabnuue «llepuonnyeckas cucrema XUMHYECKUX
aneMmeHToB JI. 1. MenneneeBa» ¢ YUCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YUCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 110 3JIEKTPOHHBIM CJI05IM);

KJIaccu(UIUPOBaTh XUMHUECKUE 3JI€MEHThI, HEOPraHMYECKHE BELIECTBA, XUMUYECKUE
peakuuu (10 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, 10 TEIIOBOMY
shdexty);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  IOATBEpPXKJas ONMCAHME IPUMEpPAMHM  MOJIEKYJSIPHBIX ~ ypaBHEHUU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIINA;

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHMCHMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX NIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIeMEHTa 10 (hopMysie COeAMHEHUs, MaCCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, MPOBOIUTH PACYETHI IO YPABHEHUIO XMMHUECKON PEaKIINH;



MIPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIHbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCu(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBS3€H — JJI1 M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKLHUI,
€CTECTBEHHO-HAY4YHbIE  METOJbl  IIO3HAHUS  —  HAOIIOAEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeI0BaTh IIpaBWJIaM IOJb30BAaHUS XMUMHUYECKOM TMOCYJOoM U  1a00paTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKHX OTBITOB 10 TOJYICHHIO
U COOMpaHUI0 Ta3000pa3HBIX BENMIECTB (BOJOPOJA M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE HKCIIEPUMEHTHI 10 PAClO3HABAHUIO PACTBOPOB IIENIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHIly 00yueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOpPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX MOHATUN: XUMUYECKHH AJIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XUMHYecKas
CBSI3b, TEINIOBOM 3PQEKT peakuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKasl JUCCOLMAIUs, peaklUud HOHHOro OOMeHa,
KaTajau3aTop, XHMHUYECKOe paBHOBecue, oOpaThMble W HEOOpaTUMbIE peakluu,
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKUUU,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTponus, amM(pOTepHOCTb, XUMHUYECKas CBS3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKHUX MOHATUH M MPUMEHATH ITH
MOHSATHS TPU OMKMCAHUU BEIIECTB U UX MPEBPALCHHUIA;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX DJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPUHAMICKHOCTh BELIECTB K OMIPEACIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTaJjinyeckasi) B HEOPraHWYECKUX COCAMHEHUSX, 3apsA]l HMOHA IO XUMHYECKON
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuoaudeckoro 3akona [[. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTeMbl XMMHUYECKHUX ODJIEMEHTOB: pa3linyaTh MOHATUS «riaBHas mnoiarpynna (A-
rpynna)» M «mnoboyHas mnoxarpynna (b-rpynma)», Mmanble U OonblIMe MEPHOJBI,
COOTHOCUTb 0003HaueHHs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHCIOBBIMHM XapaKTEPUCTHUKAMH CTPOEHHSI aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB U
3apsia spa, oolee YUCiIo MEKTPOHOB U paclpeieNieHUe X MO AIEKTPOHHBIM CII0SM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COCIMHEHUH B IpEJesiax MaJbIX NEPUOJOB M TJIaBHBIX MOAIPYII C YYETOM CTPOCHHS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE IEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMHUUYECKHE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME W CHeuu(pUUIECKUe XUMHUYECKHE CBOWCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPIK/Iasi OMMMCAHUE IPUMEPAMU MOJICKYJISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTHUYECKON JUCCOUMALIMU KHUCIIOT, IIEI0UYEH U COJIEH,
MIOJIHBIC ¥ COKpAIIEHHBIC YPABHEHUS peaKkii HIOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOATBEPXKAAIONINX CYIIECTBOBAHME TEHETHYECKOW CBS3M MEXKIY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIUH IMOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOEHUS, BO3MOXKHOCTH
MPOTEKAHMSI XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTa 10 (hopMysie COeTMHEHNUsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACUYETHI TIO YPABHEHUIO XUMUYECKOH pEaKIny;

coONMOaTh TpaBHWJA IIOJIb30BAHHS XHUMHYECKOHW TIOCYHOH ©  JabopaTOpHBIM
00OpyJIOBaHHEM, a TaKXKe TpaBWiIa OOpalleHUs C BEIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO ra3a);

MIPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE KaUeCTBEHHBIN COCTaB Pa3lMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENILHON NEATEeIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IeHne, CHUCTEeMATU3allUI0, BBIIBICHUE MPUYUHHO-CIEACTBEHHBIX
CBs3€M — JUIi M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX pEaKIUH, €CTEeCTBEHHO-
HayyHble METOJbl T[O3HaHWA — HaONIoJeHHe, H3MEpeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM MPOrpaMmabl Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [IOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bomopoa.Ilonstue o kucimorax 8 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYeCKUX COCTMHCHUIN https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akoH u Ilepuoguyeckasi cucrema xumuieckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU



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

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bubnnoreka [IOK
3.1 XHMUHECKUX d1eMeHToB /1. 1. ! https://m.edsc]i).ru/7f41837c
Memnpene-eBa. CTpoeHue
aToMa
XuMudeckasi CBSI3b.
3.2 OKI/ICJ‘[I/Ie"l(“:eJ'?I)H(z)- ’ 8 brbmiorexa LIOK
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
Hroro mo pazgeny 15 bubmorexa HOK
https://m.edsoo0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM nudpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (ncpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnuorexa [JOK
1.1 5) 1
OCHOBHBIX Pa3JIesIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
DIIEKTPOJIUTHYECKAS] AUCCOIALIMSL. bu6moreka [IOK
1.3 8 1 1
XUMHUYECKUE PEAKIH B PaCTBOpaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTa/JILI M X COeANHEHHUS
51 OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
- Obmas xapaifszpHcha X(I/;MI/I‘IGCK.I./IX . BuGmorexa [OK
. JJIEMEHTOB -rpynnsl. Cepa u eé
Pyl P https://m.edsoo.ru/7f41a636
COEIMHEHUS
006
25 onewewon VArpynma, Asor,qochoprx | 7 ;| Bemorea lOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
e | o S 8 1 , | Dok
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 06 i 4 bubmmoreka [JOK
| e T e https://m.edsoo.ru/7f41a636
3.2 B 7 16 bubnuorexa [JOK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU S https://m.edsoo.ru/7f4la636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 B 3 bubmoreka [IOK
. CIICCTBA U MaTCpHAJIbl B J)KU3HU YCIIOBCKA https://m.edsoolru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
PR https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kourpoububie | IlpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTbI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumuu B 1 bu6mmoreka [{OK
JKU3HHM YeloBeKa. Tea u BemecTsa https://m.edsoo.ru/ff0d210c
9 IlonsaTtue o MeTogax MO3HAHUS B 1 bu6moreka [IOK
XUMHUN https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TTPUEMBI 1 1 bubnuorexa [JOK
oOpareHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl bu6mmoreka [IOK
4 . 1
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTnueckas padora Ne 2
5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI 1 MOJIEKYJIbI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOKHBIE BELIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YYEHHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MNOCTOSHCTBA COCTaBa 1 bu6mmoreka [JOK



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

BeIecTB. XuMuueckas hopmyia.
BajenTHOCTE aTOMOB XUMHYECKHUX

https://m.edsoo.ru/ff0d2eae

JJICMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuotexa [JOK
OTHOCHUTENbHASI MOJICKYJISIpHAST Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bu6mmoreka [{OK
JJIEMEHTA B COEIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [{OK
MossipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUSI. bu6moreka [IOK
XUMHYeCKas: peaKiius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubnuorexa [JOK
XUMUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BeIlleCTBA 110 ypaBHeHI/I;nv; bubmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUN
Knaccudukanus XuMuueckux
18 peaKuHI(“f (co:ﬂHHeHHﬂ Pa3IOKECHHS bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIONEIUCT. 06063';61{146 u bubmmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIls 3HAaHUH
20 KonTponpHas padota Nel mo teme bubnuorexa [IOK
«BeriecTBa 1 XUMUYECKUE PEAKITUI» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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

npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 nabopaTopun ZIquOMI)IIHJ'IerHOILTI/I. brbmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
25 3arpﬂ3HeéHeq];o3’nyy§(a CIocoObI zzro Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «l?lonyquI/Ie " Ic)o6I/IpaHI/Ie bubmiorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/J1a, U3YYCHHE €T0 CBOHCTBY»
97 Bopopon — sneMeHT u mpoctoe bu6mmoreka [JOK
BeniectBo. HaxoxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
08 dOu3nyecKue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
Bozopoaa. IIpumenenue Boaopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOIa B bubnunoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme BuGmorexa LIOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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MonsipHblii 00bEM Ta30B. 3aKOH

bubnuoreka [IOK

32 ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYeCTBa
33 BEII[ECTBA ra3a [0 €ro U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Boraucnenus 005EMOB ra3oB 110
34 YpaBHEHUIO PEAKIIMU Ha OCHOBE bubmuorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHHUH Ta30B
35 du3nvecKkue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsarue 06 bubnuorexa [JOK
HHIUKATOpaXx https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTENb.
37 Hacpnnenusie 1 HeHaCBIIIIEHHBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBast 10Jis BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTruueckast pabota Ne 5 o Teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
onpenenéHHOM MaCCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas pabora No2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHne u XuMHUYECKHE CBOMCTBA
41 K:CH}:’:HLI: OCHOBHLT)((: u S Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaH#usI: cOCTaB, K1accuuKaims, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBONCTBA bubnuorexa [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocraB, knaccudukarus, bu6mmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
C : s
16 | cmestn mampermn, emaners Bnmmorexa L1OK
N ya ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 337]a4 110 TEME bubmmoreka [IOK
«OCHOBHBIC KJIACCHI HEOPTraHHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
r
%8 | xoaccan neopramccian buGorera LIOK
. P https://m.edsoo.ru/00ad9a50
COCTUHCHUI
49 O000111eHNE U CUCTEMATU3ALMS bu6mmoreka [JOK
3HaHUI https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
50| "Ocrosmie xiacest neoprasaccxi Gnimmorexa [1OK
o P https://m.edsoo.ru/00ad9ela
COCIUHECHUI
I1
5L | s anowrmon, Tommmne buGaotexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX SJIEMEHTOB
n N
€pUOMYECKUN 3aKOH U BuGmiorexa 1IOK
52 Ilepnoanueckas cucrema

XUMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/00ada52¢c
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Meunneneena

53 [Tepwo b1, TPYIIIEI, TOATPYIIIIHI Bubmuotexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX bubnuotexa [JOK
saep. V3otorsl https://m.edsoo.ru/00ada342
CtpoeHnue AIIeKTPOHHBIX 060J10qel<v Butnorexa [OK
55 aTOMOB 251eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adagébc
cucremsl JI. 1. Menpeneena
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Mepuoauueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NMPAKTUKH. 1. bubnuorexa [JOK
. MenpeneeB — y4EHBIH, IeIaror u https://m.edsoo.ru/00ada96e
rpaKJaHuH
58 DIJIEKTPOOTPUIIATEITLHOCTh AaTOMOB bubnuoreka [{OK
XHUMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHHas xumudeckas CBs3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMuudeckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenossipHas bubnuoreka [IOK
XHUMHYECKas CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAaHOBUTEIIbHBIC bubmuoreka [JOK

peaxiuu

https://m.edsoo.ru/00adb076
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bubnuoreka [IOK

64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 htts://m.edsoo.ru/00adb076
o | oo |
CBA3En https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
cUCTEMAaTH3aIUs 3HAHWHA https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cUCTEMAaTH3aIUs 3HAHWHA https://m.edsoo.ru/00ad9ch2
68 PesepBHbiit ypok. O600111€HNE U 1 bubnuoreka [JOK
cUcTEMAaTH3aIis 3HAHWHA https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe N poBbIe

Ne Jara
w/n Tema ypoka Beero KonTpoubnsbie | IlpakTuueckue H3yveHHs o0pasoBaTe/bHbIe
padoTbI padoThbI pecypchl
[Iepnoanueckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuotexa [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MCHECHUH

2 CBOICTB XEIMI/I‘-I@CKI/IX 3JIEMEHTOB 1 bubmmorexa LOK

) https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

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

4 Bunpl xuMrueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpeHue u yriayoiaeHue 1 1
3HaHMUI OCHOBHBIX Pa3/eioB Kypca
8 kmacca»

5 Knaccudukanus XuMuaeckux 1 bu6mmoreka [JOK
PeaKImii 10 Pa3IMYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHaTrEe 0 CKOPOCTH XUMUYECKOU

7 peakuuu. HOH;II;I/Ie 0 TOMOT'€HHEBIX U 1 bubmorexa HOK

https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX
[ToHsATHE O XUMHYECKOM BuGmmorexa [OK
8 paBHOBecuH. DaKTOPBI, BINAIOMINE 1

Ha CKOPOCTb XHMHUYECKOM pcaknumn

https://m.edsoo.ru/00adc28¢c
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1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKHCIUTENHHO- bubnuotexa [JOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOITUTHUECCKON
10 I[I/ICSOIII/I&III/II/I?CI/IJ‘IBHBIC 1 ciabbie Bubmrorexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUsI peaKkIUuil brbmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHCIIOT B
12 OCHOBAHHU B CBETE MPEIACTABICHUIN bubnuorexa [JOK
00 IEKTPOIMTHUECKOM https://m.edsoo.ru/00add5d8
JIUCCOLMAITAN
XuMHYECKHe CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bubmorexa [IOK
N https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUYECKON JUCCOIHAITIT
14 [TonsaTue o runmpoause comnei bubmorexa [JOK
https://m.edsoo.ru/00add9d4
15 O000I11IeHNE U CUCTEMATH3ALMSI bu6mmoreka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «lfemeHHe SKCHpepI/IMeHTaJIBHBIX bubmuorexa LIOK
https://m.edsoo.ru/00addbfa
3a/1a49
KonTponpHas padota Ne2 o teme
17 «QIIEKTpOJINTHYECKAs bubnuoreka [IOK
nuccoruanysa. XUMHUUECKHE https://m.edso0.ru/00addec0O
peaKIuu B pacTBOPax»
18 OO11ast xapaKTepUCTHKA IaJIOT€HOB. bubnuorexa [IOK
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XHUMHUYECKUE CBOMCTBA HA IPUMEPE
xJiopa

https://m.edsoo.ru/00addfe2

Xnoposojopoa. CossiHast KUCIIOTA,

bu6mmoreka [{OK

19 XHMHUYECKHE CBOMCTBA, MOJIYUYEHHE,
v https://m.edsoo.ru/00ade104
MIPUMCHCHHE
ITpakTryeckas padora Ne 2 o Teme
20 <<1Plon cHHUE coljv[Hoﬁ KHCIIOTBI bubmuorexa LIOK
YHCHIE £0 ’ https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOWCTBY
BrrunciieHns mo ypaBHEHUSIM
21 XAMHYECKIX eazp Wi, €CIU OJUH bubmorexa OK
peaKuui, a https://m.edsoo.ru/00ade488
W3 pEareHTOB JaH B H30BITKE
99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmtoTpoTniHbIe MOTU(UKAITUN CEPBI.
Haxoxnenue cepol u €€ bu6mmoreka [IOK
23 .
COEIMHEHUH B IPHPO/IE. https://m.edso0.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoIOpOa, CTPOCHUE
24 (I)Hznqefmfe IIfI’ XI/III:/II/I‘IeCK,I/Ie Bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOICTBA
Oxcunapl ceprl. CepHas KMCIIOTa,
25 (1)I/ISI/I‘IILGCKI/I12 u XHl\queCKI/Ie Bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XUMUYECKUE PEaKIInH, JIeKAIIHE B
OCHOBE MPOMBIILIEHHOTO CII0c00a
p N bubnuorexa [IOK
26 MIOJIy4EHUS CEPHOM KUCIIOTHI.

XUMHYECKOE 3arps3HEHNE
OKpYXarollen cpebl

https://m.edsoo.ru/00adec8a
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COCAMHCHUAMU CCPBI

Briuncienune MmaccoBor 10U

bu6mmoreka [{OK

21 BBIXO/Ia MIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpymnsl. A30T,
28 paCprO}:)r;paHeHI/Ie B IIPHPOJIC bubmmorexa LIOK
’ https://m.edsoo.ru/00adeea6
(bu3HUecKre U XUMUICCKHE
CBOMCTBA
AmMuak, ero uznyeckue u
29 XMMHUYECKHE CBONCTBA, MOIy4YEeHHE bubmmorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTrueckas padota Ne 3 mo Teme
30 «lPlonyquHe aleMHaKa W3Y4YCHHE Bubnuorexa LIOK
N ’ https://m.edsoo.ru/00adf180
€ro CBOMCTBY
31 A3oTHas kucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHS B KAYECTBE MUHEPAIIbHBIX
32 ynoopenuii. Xumudeckoe ’ bubmotexa [JOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpeibl
COCIUHECHUSIMH a30Ta
®ochop. Oxena pochopa u
33 (bOC((Il))ollojHas[ KI/IfJ'I((i))Ta (b(bPl:I)3I/I(‘{\giKI/Ie " bubnmorexa HOK
o https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBONCTBA, MOIyUYeHUE
Hcnons3oBanue pochaToB B
34 KaueCTBE MUHEPATHHBIX bubmuoreka [JOK

ynoopeHuil. 3arps3HeHne
MIPUPOIHOM cpenpl hocdaramu

https://m.edsoo.ru/00adfc20
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Yraepoa, pacipocTpaHEHHE B

35 npupoje, Guzndeckue u Brbmiorexa LIOK
’ _ https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOMCTBA
Oxcuppl yriaeponaa, ux pusndeckue
Y XMMUYECKHUE CBOWCTBA.
36 DKOJIOTUIECKHE MTPOOIIEMBI bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 VYroapHas KuciioTa U €€ coau Bubnuorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTueckas padota Ne 4 o Teme
38 "[TomyueHne yriaekucioro rasa. bubnuoreka [JOK
KadecTBenHast peakmus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[lepBoHauanbHBIEC TIOHATHS 00
39 oprpaHI/IquKI/IX BEIlIECTBaX KaK O Bubnuorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepoia
40 KpemHuwuii u ero coenuHeHus Bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5.
41 Pemenue skcriepuMeHTaIbHBIX bubnuoreka [JOK
3aj1a4 1o teMe «Baxuelmme https://m.edso0.ru/00ae0bf2
HEMETAJUTbl U KX COSTUHECHUS»
KonTtponbHas padota Ne3 mo teme
42 «Baxcrl){eﬁmne EeMeTaJ‘IJ‘IBI U UX bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHEHUS
43 OO01as XxapakTepucTuKa bubnmnoreka [JOK

XUMHUYCCKHX JJICMCHTOB —

https://m.edso0.ru/00ael103e
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METaJlJI0OB. MeTalnueckas CBsI3b U
MeTaJUTMYeCcKasi KpUCTaIMuecKast
pemérka. Gu3nyecKkre CBOMCTBA
METAJIJIOB

XUMHYECKHE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUECKUN Psifl brbmiorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHU METaJIOB
O61ue cnocoObl NOTy4YEeHUS
MetauioB. CriiaBel. Beraucienms
45 10 YPaBHEHUSIM XUMHUYECKUX bubmmorexa LIOK
. https://m.edsoo.ru/00ae1156
peaKIuii, eclii OJIMH U3 PEarcHTOB
COJICPKUT IPUMECH
46 [TonsaTHE O KOPPO3UU METAJLIOB Bubnuorexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [enotrtie MeTaiTEL https://m.edsoo.ru/00ael14b2
48 OKcupl ¥ TUAPOKCHUIBI HATPUS U bu6mmoreka [JOK
KaJus https://m.edsoo.ru/00ael14b2
49 IlenoyHO3EMEIBHBIE METAJIbI — bubmuoreka [JOK
KaJbIUi U MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiiue coequHEHUS KaJIbLIU bubmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O06o01IeHre 1 cCucTeMaTHU3aIus
3HAHUM
59 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
53 [IpakTtuyeckas padora Ne 6 o reme bubnuorexa [IOK

"YKEcTKOCTh BOIBI U METOIBI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

. bubamnoreka LIOK
>4 AomiHil https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [IOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
% Keneso https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIIBI U COJIH bubnuotexa [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o00meHe U CHCTEMaTH3aITHS
3HaHUH
[TpakTuueckas padota Ne 7.
59 Pemenune skcnepuMeHTanbHbBIX bubnuorexa [JOK
3aja4 1mo teme «BaxkHeiimue https://m.edsoo.ru/00ae3de8
METaJUTBl U UX COCTUHCHHUSI
Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH
60 W3 PEeareHTOB JaH B H30BITKE WM bu6mmoreka [JOK
COJICPKHUT IpUMECH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJU BBIX0J1a IPOAYKTA
peakuu
61 O00011IeHNE U CUCTEMATH3ALMSI
3HAHUH
KonTtponeHas padota Ne4 o teme
62 «BaxxHeitne MeTallIbl U UX
COCJTUHECHUS»
63 Bemiectsa u marepuaisl B bu6mmoreka [JOK

MMOBCEIHEBHOM JKHU3HU YEJI0BEKa

https://m.edso0.ru/00ae3f50
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64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpYKaloIIeH cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX TPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O000IICHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allMs 3HAHUIT https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHCTeMaTH3allMs 3HAHUIT https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET






