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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XMMHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPENOJaBaHus YIeOHOTO MpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeIIbHOE peaAMETHOE coJiepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh U3YUYEHHUS] XUMHUU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakXke TpeOOBaHUM K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyyJaroIierocsi, ero MpeACTaBICHUM O MaTEePUATBLHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHUUYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJajJ B (DOPMHUPOBAHHWE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHEMU(GUKON HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAeT OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)K€HHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTane eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUU CcPOpMHpOBaHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeNCTaBlICHUA 00 BIEKTPOJUTUYECKON JOHUCCOLMAlMM BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAaydYHOMY 3HAaHHUIO U
MeTOJlaM TO3HaHMWS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kjacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKOM HayKH Kak 00JIACTM COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, IMMOHATHHA, 3aKOHOB M TEOPETUICCKHUX ITOJIOKCHHM,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOYy4YEHUST HA  CHUCTEMAaTUYECKOE MPUOOILIECHHE
oOy4Jaronmxcss K CamMOCTOSATEIbHON MO3HABATEILHOM JEATEIbHOCTH, HAy4YHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CITIOCOOCTBYIONMIUX MPHUOOPETEHUIO O0YyYaIOIIUMUCS
OMbITa PAa3HOOOPA3HON NEATETBLHOCTH, MO3HAHHUS W CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONINX YHUBEpCAIbHOE 3HAYCHUE MIJIs
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YyMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKpY>KaroIlIero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHM, TPUMEHSTh UX TpPU pEUIeHHMH NpoOJieM B MOBCEIHEBHON JKU3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eecoo0pa3HOro TOBEICHUS B OBITY W TPYIOBOM JACATEILHOCTH B IENSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIs W HAMpPaBIEHHOCTH AajbHEHIIEro
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

VYyer paboyeil mporpaMmbl BOCIUTAHUS MPU U3YyUYEHUU MpeaMeTa «XUMUSD)
peanu3yeTcs yepes:

- MakCHUMajJbHO€  HCMOJb30BAaHUE  BOCHUTATENIBHBIX  BO3MOXKHOCTEU
coJlep KaHusl yueOHOTO TpenMeTa « XUMus» st GOpMUPOBAHUS Y OOYHAFOIITIXCS
POCCUHCKHX TPATUIIMOHHBIX JIYXOBHO-HPABCTBEHHBIX M  COIMOKYJIBTYPHBIX



HEHHOCTEH, POCCHUIICKOTO HCTOPUYECKOTO CO3HAHMSI Ha OCHOBE HCTOPHYECKOTO
IPOCBEUICHMSI; TOA00pP COOTBETCTBYIOLIETO COAEPKAHUS YPOKOB, 3a/laHuM,
BCIIOMOTaTeNbHBIX MaTepUajIoB, MPOOIEMHBIX CUTYallUi AJIsi OOCYKICHHUI,

- BBIOOp METOJIOB, METOJUK, TEXHOJOTUH, OKA3bIBAIOIIUX BOCIUTATEIHLHOE
BO3JICCTBHE HA JTUYHOCTh B COOTBETCTBUU C BOCIIUTATEIBHBIM UCAIOM, LIENBIO U
3aJjayaMd BOCIHMTAHUSA, IEJNEBBIMH OpPUEHTHUPAMU PpE3yJbTaTOB BOCIUTAHUS;
pealin3anuio MPUOPUTETa BOCIUTAHHS B YUEOHOM JIeATEIBHOCTH;

- TpPUBJICYECHUE BHUMAHUS OOYYaAIOMIUXCS K IIEHHOCTHOMY AaCIEKTY
U3y4aeMbIX Ha Yypokax «XUMHUU», SBJICHUA U COOBITUN, WHUIMUPOBAHUE
00CYyX/IeHU, BBICKAa3bIBAHUN CBOETO MHEHHS, BBIPAOOTKH CBOETO JMYHOCTHOTO
OTHOIICHUS K U3YYaEeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM;

-  NPUMEHEHUWE  MHTEPAKTUBHbIX  (opM  y4yeOHOW  pabOTBl  —
WHTEJUICKTYaJbHBIX, CTUMYJHMPYIOIIUX TO3HABATEIbHYI0O MOTHBAIIMIO, MTPOBBIX
METOJUK, JUCKYCCUH, JarolMX BO3MOXKHOCTb HPUOOPECTH ONBIT BEICHUS
KOHCTPYKTUBHOTO JHAJioTa; TPYIIOBOW paboThl, KOTOpas y4YUT CTPOUTH
OTHOIIIEHUSI U JEHCTBOBATh B KOMaHJE, CIIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO
MBIIIICHUS;

- noOyxjaeHue oOydJaromMxcsi coOJoAaTh HOPMBI TOBEJAEHUsS, IpaBHIIa
OOIIEHUS CO CBEPCTHUKAMU U MENaroruuecKuMy paboTHUKAaMU, COOTBETCTBYIOLIHE
yKJIaay o001eo0pa3oBaTeIbHON OpraHu3aliy, YCTAaHOBJICHUE U TOJJCPKKY
no0poskenaTenbHO atMochepsl;

- OpraHM3alMio HACTAaBHMYECTBA MOTHUBUPOBAHHBIX U JPYIUPOBAHHBIX
oOyuJaroluxcs Hajl HeYCIIEBalOIMMHU OJHOKIACCHUKAMU, B TOM YHCJIE C OCOOBIMU
o0pa3oBaTeIbHBIMA  TOTPEOHOCTSIMH, JAIOIIETO OOYyYaIOMMUMCS  COIHAIBHO
3HAYMMBIH OIBIT COTPYHHYECTBA U B3aUMHOMN TIOMOIITH;

- UHUIUUPOBAHWE W TOMJEPKKY HCCIEIOBATEIBCKON J1eATEeIHHOCTH
oOy4Jaronuxcs, MJIAaHUPOBAHUE M BBHIMOJHEHUE WHAWBUIYAIBHBIX M TPYIIOBBIX
MIPOEKTOB BOCTIUTATEILHON HAIIPABICHHOCTH.



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena u BemiectBa. dusnueckue CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Macca. B3auMocBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYECKHE ypaBHeHUs. Knaccupuxanus
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SABJICHUM, HAOMIOACHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xene3a ¢ pactBopoM conu meau (11),
U3y4YEeHHE CIOCOOOB pa3JelieHHus CMeced: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTepKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenune kucinopoaa. CrocoObl



MOJIy4eHHUsST KHUCIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOT0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJZie U B KU3HU 4yeloBeka. KpyroBopot BoAbl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyronme. Homenknatypa okcugoB. Du3nyeckue W XHUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnot. Homenkiarypa kucior. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (Mmoxapa), O3HAKOMJIEHHE ¢ oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEJOBAHUE OCOOCHHOCTEW pacTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



uccieoBaHue o0pa3lOB HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, IOJIYYECHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBble TOTMBITKM KIACCU(DHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
U TUAPOKCUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpuoAa H
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpakTtuku. [[. M. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tporecchl OKuCIEHUs U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKIu. CocraBiieHue ypaBHEHHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUHU C  HCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AJIEKTPONPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpa3oBanue ocajika, BBIJIEJICHUE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WJUTIOCTPUPYIOLINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapakTtepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHiCTBUE C METaUIaMU, HEMeTa/ulaMu, IIesio4amMu). XJIOPOBOIOPO/I.
CosisiHass KUCIIOTAa, XMMHUYECKHE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pu3myeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBoOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3MUECKMe W XHMHYECKHE CBOMCTBa (0OIIME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYECKOe 3arps3HEHUE OKPYIKAIOIIEH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3n4IecKue U XMMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriaepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6aqbHOr0 TOTEIUVICHUS KIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHMUYECKUX BEIIECTBAX KAK O COETUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTHYECKH Ba)KHBIX BEILIECTBAX: )KHUpax, OeJKax, yriieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenne. CoenuHeHHs KpeMHus B mnpupoge. OOmwme mnpenctaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB U HX COCIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3YYEHWE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBamMu a3ora, ¢dochopa M HX COCAMHEHHM (BO3MOXKHO HCIIOJIb30BAaHUE
BHJICOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyUYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
UX IPOTEKAHUSI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOTras3a, MojydyeHue, cOOMpaHue, pacrlo3HaBaHUE M U3yUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BakHenmme HeMeTauIbl U UX COCTHHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YyTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
HX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, cTpoeHHE aroma, HaxoxaeHue B mpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCHIBI M cosn xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
HCIIOJB30BaHNE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HAa WOHBI: MarHus, KaJIbLHs, aIFIOMUHHUS, [IUHKA, >KEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTtepuasoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIE
MaTepualbl).

Mesricnpeomemnuwie céasu



Peanuzammsi MEXIpeAMETHBIX CBSI3€M MPW HM3YyUYEHWHM XMMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJIT OTACITBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTePUAITHI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOIUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBEe MpaBUJIaMU M HOPMaMHU TIOBEJIEHUS M CIHOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacIIMpPEHUE OMBITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIIOCOOHOCTh K  €CaMOOOpa30BaHHMIO, TPOEKTHOW U  HCCIEI0BATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 *U3HH, OCO3HAHUE MOCIEJICTBUNA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUECKOMY M3YUYeHHIO Mpodeccuii u TpyJa pa3iuyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIIEHHE K MPHUPOAE KAaK HCTOYHHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MMACHOTO MOBEIEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOM  KYJbTYpPhl, OCO3HAaHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH H3YUYCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YMEHHE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3allpoChl NMPU MOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHaJU3UpOBaTh B IIpollecce Y4YeOHOUW U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMs 3a/aBaTb BONPOCH (B XoA€ Juanora M (WIM) TUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEJILHO BBINOJHEHHS IPEMJIOKEHHON 3a/1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yNbTAaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH IPU  pPELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MTO3HABATEIBHBIX 33/1a4, CAMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4yHbl€ 3HAHMS, YMEHUS M CHOCOOBI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUYECKasl peaKuus, KiacCUuPUKAUs peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs W HEMOJSIpHAsh KOBAJICHTHAs! CBSI3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY [UIsl COCTaBJi€HHS (HOpMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAasT M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y», manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 001Iee YHCIIO dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JIEATCIHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, €eCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAONIOACHWE, W3MEPEHHEe, MOJICIUPOBAHHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakMmyc, dheHondTaienH, METUIIOPAHXK U JPYTHE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IMHEHUN 1o ¢dopmysiaM, BUA XHUMHUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuonmueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoJdbIIME MEPUOIbl, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO0 TEMIOBOMY 3P (HEKTy, M0 U3MEHEHHUIO CTENCHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JIEATeIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmnoreka IIOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa. ITonsitue o kucinorax bu6nmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [ToBTOpenue u yrirybneHue 3HaHUHA 5 1 Bu6muotexa [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o paznueny 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. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutposabubie IlpakTnyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Poiap XuMuM B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METO/IAX O3HAHUS B XUMUHU 1 bubmorexa LHOK

A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paboThl B 1a00paTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceilt (Ha mpumepe 1 1 bubmmorexa [TOK

s N PUMED https://m.edsoo.ru/ff0d28c8
OUYHCTKY TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL I MOTICKYIHL https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmorexa [JOK

YHPPHOC Y https://m.eds0o.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 IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 X .B
ummecKas opmya. Barentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
11 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COSIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUs bubnnoreka [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Beranciienus konmmdecTBa, MacChl
17 BEIIECTBA 110 YPABHCHUSIM XUMHYECKUX bubmorexa HOK
B . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukarus xuMHU4eCKuxX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa LIOK
A P ’ https://m.eds00.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBI1-
19 sHIMKIoneaucT. O600IeHHE 1 bubmorexa HOK
) et HVI https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bub6nuorexa [IOK

Bo3ayxa. Kucimopos — sieMeHT 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 BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peartt . https://m.eds00.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOslI MosTy4eHus KUCI0po/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa HOK
PaTOPHIL 1 TIp ‘ https://m edso0.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi 3 PexT XuMUIEeCKOoM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIAX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €r0 bubmorexa LHOK
P A%, https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
Y . p POa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTso. Haxoxaenue B npupoje https://m.edsoo0.ru/ff0d4ddo
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmmorexa [OK
https://m.edsoo0.ru/ff0d50d2
30 Crioco0bI TToTy4deHus1 BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITonmydenne u cobupanue BoI0poOa,

W3Yy4YEHUE €r0 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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 ABHCHMIO PEAKIIMH HAa OCHOBE 3aKOHA bubmorexa HOK
ybaB PEAIIUTIL T https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HIGI:HaCBI peHHLIE aCTBOPBI MH:ICCOBEUI bubmmorexa [JOK
B PACTBOPEL. https://m.eds00.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpoOB C bubnuoreka [IOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCUpUKaIu, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHre U XUMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: 101 q)eHI/IH XI/IMI/I‘IZ(I:)KI/IG bubmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 I'enernueckas cBsI3b MEKy KJIacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHMA
m & https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHEBIE KJ1aCChl HCOPTaHUYECKHX bubmorexa LIOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/OII/I‘IGCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoaHbIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoanueckas cHCTEMa XUMHUECKUX bubmorexa [JOK
pHOA https://m.edsoo.ru/00ada52¢c
anemeHToB /1. I. Menaeneena
b K
53 [Tepwoapl, TPYIITBI, TOATPYIIITHI nomorexa IO

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J5ieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BuTHUA Hayku U npaktuku. /1. 1. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBHbIil ypok. O6001ICHHE 1
58 CI/ICTI;)MaTI/ISZ pnﬂ 3HaHI/II7LIu / bubmorexa LHOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padora Ne4 o teme
59 «CTtpoenne atoMa. XMMHUYECKAs! CBA3bY bubmmorexa [OK
p . ' https://m.edso00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
60 DNEeKTPOOTPHUIIATETFHOCTh ATOMOB bubnmnorexa [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 4
OFTHAZ XHMITHCCKA CBASh https://m.edsoo.ru/00adac34
62 KoBaneHnTHast nosnsipHas XUMHUYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossspHas XuMu4eckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCITCHUS bubmuotexa [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso00.ru/00adb076
bubmuoreka [JOK
1
66 OxucauTeny 1 BOCCTAHOBUTEIU httos://m.edsoo.ru/00adb076
PesepBHelil ypok. O6o00IeHHE 1
P P i]l bubmuorexa [JOK
67 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe 1
https://m.edsoo.ru/00ad9ch2
«Ctpoenne aroma. XUMHUYECKas CBS3b)
68 PesepBHeIil ypok. O6o00ICHHE 1 1 bubnnoreka [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
[lepuoanueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnunoreka HOK
XUMH4YECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOICTB XUMUYECKHUX AIEMEHTOB 1 bubmmorexa [JOK

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

3 Kiaccudukanust 1 HOMEHKIJIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMHu4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHUE U yriayOsieHue 3HaHui 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 Kiiacca»

5 Knaccugukarus Xumuueckux 1 bubnnoreka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIUMN U IMOJIOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a TUHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS pPeaKIINA buGnnorexa LIOK
yp peaxi https://m.eds00.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPeACTABICHUI bubnmorexa LOK
puz[ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edsoo.ru/00add8bh2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 IlousTie o runponnze coien bubnmorexa LOK
AP https://m.edsoo.ru/00add9d4
O0o001mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
15 B
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «PeleHue 3KCIIEPUMEHTATBHBIX Bubmorexa ITOK
P https://m.edsoo.ru/00addbfa
3a7a9»
KonrponsHas padora Ne2 o teme
17 «3J‘IeIl:()T OJ'II/ITI/EIGCKa}I HCCOLAAINA bubmmorexa LHOK
p g HHAATH. https://m.edsoo.ru/00addecQ
XVUMUYECKUE peaKlui B PACTBOPAX»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopona. CossiHast KUCIIOTa, bubnnorexa [JOK
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XUMUYECKHE CBOWMCTBA, MOJTYyUYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «ITomyueHue COITHON KUCIOTHI,
Y . N https://m.edsoo.ru/00ade348
U3y4YEeHUE €€ CBOWCTB»
Brruncnenus no ypaBHeHUsIM
21 XUMWYECKUX PEAKLIUNA, €CII OOUH U3 Bubmaorexa ITOK
p ’ https://m.edso0o.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKALIUY CEPHI.
93 Haxoxnenue cepbl 1 €€ cOeTMHEHUI bubnuorexa [JOK
B [IpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnmnoreka [JOK
¢uznyecKkue 1 XuMHUYECKHE CBONCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOWCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHEHUE
XYUMHYECKUE peaKkilui, JexKalinue B
OCHOBE ITPOMBILIIEHHOT'O CrIocoba
26 MIOJTyY€HUs] CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
97 Brruncnenue MaccoBOi#l JOJIM BBIXO/1a bu6mmorexa [IOK
IIPOYKTA peaKkLuu https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuCcTHKa dJICMCHTOB bubmmoreka [JOK
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VA-rpynnsl. A30T, pacripocTpaHeHHE
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

bubmuoreka [JOK

29 XAMUYCCKHE CBOMCTBA, IOIYyUYCHUE B
Y https://m.edso00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITomy4yeHre aMmmMHuaKa, U3y4eHue ero bubmorexa LHOK
Y Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuid. XuMHU4YECKOe bubmorexa LHOK
yAHOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubnuorexa LIOK

p L https://m.edso00.ru/00adf68a
XUMHYECKHE CBONCTBA, MOyYCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATBHBIX YI00pEHUH. bubnuoteka [JOK
3arpsi3HeHue NPUPOJHON CpeIb https://m.edsoo.ru/00adfc20
docharamu
Yruepon, paciipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa LIOK

p ? He https://m.edso00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yraepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrUYecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIoM yriaeposa (1V)

37 VYronpHas KUCIoTa U €€ COu bubmorexa OK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme

38 "IlosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauectBennas peaxuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaibHBIC TOHATHSA 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnwuii u ero coenuuenus bubnmorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxueiinye HeMeTaIbl U UX https://m.edsoo0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o teme

42 «Baxueiinye HeMeTaIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCITUHCHUS
OO01mas xapakTepucTUKa XUMUIECKIX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METAJINYECKask KpUCTAITMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edsoo.ru/00ael1156
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O0611me crnocoObl MoTydeHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 ABHEHUSIM XMMHUYECKUX PEaKIil bubnnorexa LIOK
yP PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47
IHenoumpie MeTaibl https://m.edsoo.ru/00ael14b2
48 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxkueiimme coefuHEHUA KAJIbLIUS bubmmorexa LJOK
a H https://m.edsoo.ru/00ae15e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HAHUU
59 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTkoCTh BOIBI M METOOEI €€ bubmmorexa [TOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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

Oxcuipl, TMAPOKCHUIBI U COJIU JKEJe3a

bubmuorexa [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka HOK
«BaxxHelmue MeTamibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUSD)
Boruncnenus mo ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COACPXKUT IpuMecH. Beraucienus https://m.edso00.ru/00ae1750
MAacCOBOM JI0JI BBIXOJA IPOIYKTa
peakuuu
61 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «BaxuHelme MeTamibl 1 UX
COETMHEHUS)
63 BemectBa u matepuansi B bu6mmoreka [JOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXKarOIIEeH Cpeabl https://m.edso00.ru/00ae4270
65 Ponb xumuu B pelieHuu bubnnoreka [JOK
HKOJIOTHUECKUX MPOoOIIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O6o0uieHue u bubnuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PesepBublit ypok. O6001eHne 1 bub6nuorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTHU3al U 3HaAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O6001IeHNE 1
crucTemMaTu3auurs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

8 KVIACC
Kon "
pOBEpsIEMOro IIpoBepsiembie NpeiMeTHbIe Pe3y.IbTaTbl 0CBOeHUs 0CHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 ITo Teme: «IlepBoHaYanbHbIE XUMHYECKUE MTOHITUS»
pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKMX IOHATHUH: aTOM, MOJEKYJa,
XUMHUYECKUM 3JIEMEHT, INPOCTOE BEIIECTBO, CIIO)KHOE BEIECTBO, CMECHh
(omHOpOJHAs M HEOJHOPOJHAS), BAJIGHTHOCTh, OTHOCUTENbHASL aTOMHAsl U
MOJIEKYJISIpDHasl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJSPHAs Macca,
11 MaccoBasi J0Jsi XUMUYECKOTO AJIEMEHTa B COSAMHEHUH, MOJSIPHBIA 00BEM,
XUMUYECKas peakuus, KiaacCu(UKalUs peaklyil: peakiuu COeJUHEHUS,
peakuuu pasyioKEHUs, pPEeaklMM 3aMELICHUs, peakuuu oOMeHa, JK30- U
HHJIOTEPMHUUYECKHE pPEaKLUH, TeIIoBoM 3(p(deKkT peakiuu, pacTBop,
MaccoBasl J10Jis BeulecTBa (IIPOLEHTHAs: KOHIIEHTpAalKsl) B pacTBOpe
12 WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHYECKUX HOH?[’EI/II\/’I u
IIPUMEHSATH 9TH MOHATUSA IIPU ONMCAHUU BEIIECTB U UX NIPEBPALLEHUN
13 HCMONL30BATE  XMMUUMECKYIO CHMBOJMKY JUIL COCTABIICHHS bopmyn
BEUIECTB U YPAaBHEHUI XUMHUYECKUX peaKLnui
14 pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHs MacChl BELIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOT'O Y4€HUs1, 3aKOHa ABOrapo
1.5 ONPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJIaCCU(UIUPOBATh XUMHYECKHE peakuuu (M0 4YUCIy U COCTaBy
YUYacTBYIOLIMX B peaKIH BELIECTB, 10 TEMI0BOMY YPPEKTy)
1.7 BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB
18 BBIUUCIIATh MAacCCOBYIO [IOJK0 XHMMYECKOrOo »3JeMeHTa 1o ¢opmye
COETMHEHUS,
1.9 BBIUHCIIATh MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 OPUMEHATh E€CTeCTBEHHOHAYYHbIE METO/bl IO3HAHUS — HaOIIOJICHHUE,
U3MEepeHne, MOIETUPOBAaHNE, SKCIIEPUMEHT (PeaJIbHbII U MBICJIEHHBIH )
2 ITo Teme: «BaxHeliue npeacTaBUTENN HEOPTAHUYECKUX BELIECTB)
21 pacKpbIBaTh CMBIC OCHOBHBIX XUMHYECKHMX MOHSITHH: OKCHJ, KHCIOTa,
OCHOBaHUE, COJb
29 ONpEAENATh INPUHAMIEKHOCTh BEIIECTB K OMNPENCIEHHOMY KJlaccy
coelMHeHuH 1no popMynam
2.3 KJaccu(UIIMPOBaTh HEOPraHMUECKUE BELIECTBA
XapakTepu30BaTh (OMHUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
2.4 Pa3IMYHbIX KJIacCOB, MOATBEPKIasi ONUCAHHE MTPUMEpPAMHU MOJIEKYJISIPHBIX
YPaBHEHHUH COOTBETCTBYIOIIMX XUMUUECKUX pEaKLU
IIPOrHO3MPOBAaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
2.5 COCTaBa, BO3MOXHOCTH TPOTEKAaHUS XUMHUYECKUX IPEBpaIlCeHUN B
Pa3IMYHBIX YCIOBUAX
26 cleoBaTh ~ INpaBWJIaM  IOJb30BaHUS  XMMHUYECKOM  MOCYAOH M

7a00paTOpHBIM O0OpPYJIOBAaHWEM, a TakKe TIpaBWjaM oOpaimeHusl ¢




BCIICCTBAMH B COOTBCTCTBHMU C HHCTPYKIUUSAMU 110 BBIITOJIHCHHUIO
7a00paTOPHBIX XWMHUYECKHUX OIBITOB MO TOJYYCHHIO W COOHMPAHHIO
ra3oo00pa3HBIX BeMIeCTB (BOAOpOAA H KHUCIOPOAA), NPHUTOTOBICHHIO
pPacTBOPOB C OMpE/IeIEHHON MAacCOBOM JOJIeH pacTBOPEHHOTO BEIIECTBA,
IJIaHUPOBATh n MMpOBOAUTD XUMHUYCCKUEC SKCIICPUMCHTBI 10
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH M KUCIOT C MOMOIIBIO WHIUKATOPOB
(maxmyc, Gpenondranent, METUIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

IIo Tteme: «llepmomnueckuit 3akoH u Ilepuommueckas cucrema
xumudeckux anementoB J[. M. MenneneeBa. CTpoeHHE aTOMOB.
Xumnueckasi cBi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIEC PEAKLIUM)

3.1

pPacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHX TIOHATHM: SIpO aroma,
DIIEKTPOHHBIA  CJIOW aToMa, aroMHas OpOuTalb, pajuyc aroma,
XUMUYECKasi CBs3b, TOJIIPHAs W HEMOJISIpHAs KOBAJEHTHAs CBSI3b,
AIIEKTPOOTPHUIIATEILHOCTh, UOHHAS CBSI3b, MOH, KATUOH, aHUOH, CTETCHb
OKHUCIICHUS

3.2

KJIaCCI/I(bI/IIII/IpOBaTB XUMHNUYCCKHUE DJICMCHTBI

3.3

OMHCHIBAaTh W XapakTepu3oBaTh TaOiauuHyio ¢opmy I[lepuoamueckoit
CUCTEMBl XHMHYCCKHX OJJIEMEHTOB: pa3inyarh IOHSATHS «TJIaBHAS
noarpynna (Arpynna)» u «mobounas noarpymnmna (brpynma)y, «mansie» u
«00JIBIIIHEY TTEPUOIBI

3.4

packpsiBaTh cMbIchn  Ilepmommueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAHHE TEPUOAMYECKON 3aBUCHMOCTH CBOKCTB
XUMHWYCCKHUX JIEMCHTOB OT UX ITOJIOXKCHUSA B HepHOILH‘IeCKOﬁ CHUCTEMC

3.5

COOTHOCHUTH 0003Hau€HUsl, KOTOpbIe UMer0TCs B Tabunue «Ilepuonnyeckas
cucrteMa XuMHueckux odnemeHTtoB J[.M. MenneneeBa» ¢ YHCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3aps szpa, oOIliee 4YHMCIO DJIEKTPOHOB M paclpesielieHHe HX 10
AIIEKTPOHHBIM CJIOSIM)

3.6

OMnpeCACIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 61/1Hapme COCIUHCHUAX

3.7

ONpeNeNsiTh BUJ XUMHUYECKOW CBS3M (KOBWICHTHass W HWOHHAs) B
HEOPTaHWYECKUX COCIMHEHUSIX

9 KVIACC

Kon
IPoBEePsAEMOro
pe3yJjabTaTa

1

11

IIpoBepsiemble mpeMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'O 00111ero 00pa3oBaHus

IIo Teme: «BemiecTBo U XUMHUYECKast pCaKkIus»

pacKpbIBaTh  CMBICII  OCHOBHBIX XHMHYECKMX IIOHATUH: pacTBOD,
ANEKTPOJIUTBI,  HEDJIEKTPOJIMTBI,  AJIEKTPOJUTHUYECKAs  JIUCCOLMALNS,
peakIMM HOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYECKOE paBHOBECHE,
oOpaTtuMble U HeoOpaTUMbIE PEaKIUi, OKUCINTEIbHOBOCCTAHOBUTEIbHbBIE
peakuyy, OKUCIMUTENb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAaHOBIICHHUE,
ajoTponusi, aM(pOTEpHOCTh, XUMHUYECKasl CBsI3b (KOBAJICHTHAs, MOHHAs,
METAJIJINYECKasl), KpPUCTAIIMYECKass pemérka, CIUIaBbl, CKOPOCThb
XUMHYECKON PEaKIUN

1.2

HIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHUUYCCKHX MOHATUH U




MMPUMCHATDH 3TU MOHATHS ITPU OTIMCAHUHN BCIICCTB U UX HpeBpaHleHHf/'I

13

COCTaBJIATH ypaBHeHI/HI BHGKTPOJII/ITI/I‘IGCKOﬁ Jaucconualmin KHCJIOT,
IIeJIOYeH U COJICH, IMOJTHBIC M COKPAIEHHbIC YPABHCHMS PEaKIUi HOHHOTO
oOMmeHa

14
1.5

PacCKpbeiBaTb CYHIIHOCTb OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ
MOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

MIPOBOAMTD PACUETHI MO0 YPABHEHUIO XUMUYECKOM peaKkuu

I[Io Temam: «Hemetamimel u HX COCAUHCHUA» U «MeTtaltel U HX
COCOAUHCHUA»

2.1

XapaKkTepU30BaTh (OMHUCHIBATH) OOIUE M CHEMU(DUUESCKHE XUMHUUYECKHE
CBOMCTBA TPOCTBIX M CIIOKHBIX BEIIECTB, IOATBEPKAAs OIMHUCAHUE
IpUMepaMu MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHHUIl COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUI

2.2

2.3

2.4

2.5

COCTaBJIATb YPAaBHCHUA peaKHI/IfI, MNOATBCPKAAIOIUX CYHICCTBOBAHUEC
IeHETHYECKOM CBSI3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH HNPOTCKAHHUA XUMHYCCKUX npeBpameHHﬁ B Pa3IMYHbIX
YCIOBHUAX

CJIeZIOBaTh  IpaBWJIaM  I[OJIb30BaHHS  XMMHYECKOH  MOCyaoil U
nabopaTOpHBIM  00OPYJIOBaHUEM, a TakKe TMpaBWiaM OOpalleHus ¢
BCIICCTBAMH B COOTBETCTBUH C WHCTPYKLIHUSMH IO BBITIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB II0 IMOJIYYCHUIO H C06I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (aAMMHUAKa M YIIIEKKCIIOTO Ta3a)

IIPOBOAMTH  PEaKLMH, MOATBEPXKAAIOIIME  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEILECTB: PAacIO3HaBaTh OMNBITHBIM IMYTEM XJIOPUI-, OpOMUL,
o, kapoonar, pocdar, CUIUKaT, Cynb(ar, THIPOKCUANOHbI, KATHOHBI
AMMOHHMSI, MOHBl HM3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB

ITo Teme: «XuUMHSI M OKpYIKAIOIIAs CPEIay

3.1

3.2

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMueckux noHstui: ITJIK Bemiectsa;
KOpPpO3Hs METAJIIOB

MPUMEHSITh OCHOBHBIE ONEPAllMH MBICTUTEILHON JESTEIbHOCTH — aHAN3
U CUHTE3, CpaBHEHHE, OOOOIIEeHHE, CHCTEeMaTU3AINIO, BBHISBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSI3ed — AJII M3yUeHUs CBOWCTB BEIIECTB U
XUMHUYECKHX PEaKIUi; eCTCCTBCHHOHAYyYHbIC METOABl ITO3HAHUS —
HaOI0/IeHNE, W3MEpPEHUE, MOJACTUPOBAaHUE, SKCIIEPUMEHT (peaabHBId U
MBICJICHHBIN )



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
[TepBoHavanbHbIE XUMHUYECKHE TOHSATHS

[Ipenmer xumun. Poiap XMMHUHM B KHM3HU 4YesIOBEKa. XUMHUSI B CUCTeME HaykK. Tenma u
BelecTBa. Gu3nueckue CBOMCTBA BEUIECTB. ATperaTHOE COCTOSIHUE BEILIECTB

1.2

[TonsiTue o merogax mo3HaHus B XuMuu. Yuctele BemiectBa M cMmecH. CrocoObl
paszaeiieHusl cMecel

1.3

1.4

1.5

1.6

1.7

2.1

2.2

2.3

ATOMEBI U MOJICKYJIBL. Xumudeckue 3iaeMeHTEl. CUMBOJIBI XMMHYSCKUX 3JICMCHTOB.
HpOCTBIe " CJIOKHBIC BEUICCTBA. ATOMHO'MOJ’ICKYJ'IHPHOC YUCHUC

XuMuueckas (bOpMy.]'Ia. BanenTHOCTE aTOMOB XHMMHMYECKHX DJJIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCIICCTB. OtHocurenpHas aroMHas Mmacca. OTHOCUTENIbHAS
MOJICKYJIAApHAasd Macca. MaccoBas 101 XUMHYECKOT'O JIEMEHTA B COCAMHEHUU

KonuuectBo BemecTBa. Moisib. MossipHas macca. B3aumMocBsA3b KOJIUYECTBA, MAacChl U
yuciaa CTPYKTYPHBIX €AMHHI] BemiecTBa. Pacu€rsl 1o ¢opMmynaM XHUMHYECKUX
COEeIMHEHUN

®u3nuecKkue U XUMUYECKUE SIBJICHUSA. XUMUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXPAaHEHHUs MacChl BEIIECTB. XUMUUecKue ypaBHeHUs. Kinaccupukanus XuMHuecKux
peakiuil (CoeIMHEeHUs, PAa3I0KEeHUS, 3aMelIeHs], 0OMeHa)

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW NOCYJIOW, C NpaBUJIaMHU
paboTsl B naboparopuu U npuéMaMu oOpallieHus ¢ J1abopaTOPHBIM 000PYIOBaHHUEM,
U3ydeHHe U OmHcaHue (U3NYECKUX CBOIMCTB OOPa3lOB HEOPraHWYECKHX BEIIECTB,
HaOmoieHue (Qu3uveckux (MJIaBJIeHHE BOCKA, TasHUE IIbJja, pacTUpaHHE caxapa B
CTYNIKe, KWIICHWEe W KOHJACHCAIUS BOJBI) W XUMHUYECKHX (TOpEeHHE CBEYH,
MPOKaMBaHWE MEIHOW MPOBOJIOKH, B3aUMOJEHCTBHE Mella C KHCIOTOW) SBICHUH,
HaOJII0ICHNE U OTIHCAaHKE TPU3HAKOB MPOTEKAHNS XUMUYECKUX PEaKInii (pa3ioKeHne
caxapa, B3aMMOJCICTBHE CEPHOM KHUCIOTHI C XIJIOpUIOM Oapus, pasloKeHue
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE Keie3a C pacTBOPOM COJIU
meau(ll), wu3ydyeHuwe cmocobOB paszneneHus cmecedl (¢ MOMOIIBI0 MAarHuTa,
buIbTpOBaHKE, BHITIAPUBAHKE, TUCTIILISAINS, XpoMaTorpadus), MPOBEICHUE OYHCTKH
MOBApEeHHOW coyii, HAOJIOJCHHE W ONHCaHWE Pe3ylbTaTOB TMPOBEACHUS OIBITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHHWsS MAacChl, CO3[JaHHe MOJENed MOJIEKYI
(I1apOCTEePIKHEBBIX )

Baxwneitmue MPEACTAaBUTCIN HCOPTaHNYUCCKHUX BCIICCTB

Bosnyx — cmech razos. CoctaB Bo3nyxa. Kucinopon — a371eMEHT U IpocToe BELIECTBO.
Haxoxnenue kucimopoaa B nmpupoje, Gu3ndeckue 1 XUMUYECKHE CBOMCTBA (peaKIuu
ropenus). Oxcuapl. [Ipumenenue kucinopona. CrnocoObl MOMy4YeHHs] KUCIOPOJa B
nabopaTopur W TPOMBIIUIEHHOCTH. KpyroBopor kuciopoma B mpupoae. O30H —
AIUTOTPOMHASI MOAU(HUKAIUS KUCIOPOaa

TennoBoil 3¢dekT XUMUYeCKOl peakiuu, TePMOXMMUYECKHE ypaBHEHHsS, 2K30- U
SHIOTEPMHUYECKHE peakuuu. TOMIMBO: Yrojilb M METaH. 3arpsA3HEHHE BO3/ayXa,
yCUJIEHHE TapHUKOBOTO 3(dekTa, pazpylieHne 030HOBOTO CI0s

Bomopon — namemeHT M mpocroe BemiecTBo. HaxoxkneHue Boaopoja B IPUPOIE,
¢u3nueckre 1 XUMHYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOObI nomydeHus. Kuciaorsl u
coym

2.4

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YpaBHEHHUSIM




2.5

®dusnueckue CBOMCTBA BOAbl. Bojma xak pacrBopurens. PactBopsl. Hackliennsie u
HEHACBILICHHBIE pacTBOphl. PacTBOopuMOCTh BemiecTB B Boae. MaccoBasg nomis
BELIECTBA B pacTBOpE. XUMHUUECKHUE CBOMCTBA BoAbl. OcHOBaHus. Poiib pacTBOpOB B
IPUPOLE WM B JKU3HM 4eIOBeKa. KpyroBopor Boabl B IpHpOIE. 3arpsA3HEHHE
IpUpoAHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOAHBIX BOA

2.6

2.7

2.8

2.9

Knaccudukanus Heopranmdecknx coenuneHuit. Oxcuapl. Kiaccupukanus oKCHIOB:
coyieoOpaszyroniue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpPHBIC) M Hecoeo0pa3yrolue.
HomeHnknarypa oxcuoB. Pu3ndeckue U XUMHYECKUE CBOMCTBA OKCUIOB. [lomydenue
OKCHJIOB

OcnoBanus. Knaccuduxanust ocHOBaHUil: MIENOYM W HEPACTBOPUMbBIE OCHOBAHUSI.
Homenkiarypa ocHoBanuil. DU3HYECKHE U XUMHYECKHE CBOWMCTBA OCHOBAHUM.
[TonydyeHnne ocHOBaHMI

Kucnorel. Knaccudukamus kucinor. Homenknatypa kucnor. ®Pusmueckue u
XMMHYECKHE CBOMCTBa KuCHOT. Pspg axtuBHoctm wmetauioB H.H. bekerosa.
[Toyyenue Kkuciaot

Comu. Howmenknatypa coneil. @usznueckue M XUMHUYECKHE CBOWCTBA COJIEH.
IToyuyenue conen

2.10

211

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMM HCOPTaHUYCCKHX COCIMHEHU I

XUMHUYECKUH 3KCIIEPUMEHT: KauyeCTBEHHOE OIpeJesIeHHE COJIEpKaHUs KUCIOpojaa B
BO3/yXe, MOIy4eHHe, cOOMpaHue, paclio3HaBaHUE M U3yYEHUE CBONCTB KUCIOPOJA,
HaOJr0IeHNe B3aUMOJEHUCTBUS BELIECTB C KUCIOPOJIOM U YCIOBUS BO3HHUKHOBEHUS U
IpeKpaleHus ropeHus (moxapa), 03HaKoMJIEHHE ¢ 00pa3liaMu OKCHJIOB U OIKCaHUE
UX CBOWCTB, MOJIyu€HHE, COOMpaHue, PaCO3HABAHUE U U3yYEHHUE CBOMCTB BOJOpOJA
(ropenue), B3aumojeicTBue Bopopoaa ¢ okcupom  wmenu(ll)  (BozmoxkHO
UCIIOJIb30BaHUE BUJIEOMATEPHAIOB), HAOIIOJeHHE 00pa3LlOB BEUIECTB KOJUYECTBOM |
MOJIb, HUCCIIEJOBaHME OCOOEHHOCTEH pacTBOPEHHS BEIIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, TIPUTOTOBIIEHUE DPACTBOPOB C OINPENEIEHHONW MacCOBOW JloJei
pacTBOPEHHOTO BEIIECTBAa, B3aMMOJEWCTBUE BOJBl C MeTalylaMH (HaTpueM U
KaJblieM) (BO3MOKHO HCIOJIb30BaHHWE BUAEOMATEPHUAIIOB), ONpPEEICHHE PacTBOPOB
KUCJIOT Y 1IeJIoYeld ¢ TOMOUIbI0 HHJUKAaTOpOB, HCCIEA0BaHHE 00pa3LoB
HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB, HAOJIIOJCHHE W3MEHEHUs OKpPAcKU
MHAMKAaTOPOB B PacTBOpax KHUCIOT U LIEIOYEH, M3y4YeHHE B3aUMOJCHCTBUS OKCHJA
menu(ll) ¢ pacTBOopoM cepHONM KHMCIOTBI, KHCIOT C MeETalllaMM, pPeakLui
HeUTpaau3aluyu, IOJydeHHE HEpPacTBOPHUMBIX OCHOBAHMUW, BBITECHEHHE OJIHOTO
MeTajula JIpyIrMM M3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTANbHBIX 3ajjau 10 TeMe
«BaxxHenme Kiacchl HEOPraHMYECKUX COSTMHEHUN»

ITepnonnueckuii 3akoH u [lepuonnueckas cuctema XUMHUYECKUX 3ieMeHToB J1.1.
Mengeneesa. CtpoeHue aToMoB. XUMHUYECKAs CBA3b. OKUCINTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

3.1

3.2

3.3

[lepBble MOMBITKH KiIaccU(UKAIMM XUMHUYECKHX 3jeMeHTOB. lloHsTtue o rpynmax
CXOAHBIX DJIEMEHTOB (IEJIOYHBIE M IIEJOYHO3EMENBHBIE METAJIbl, TaJOreHBbI,
WHEPTHBIE Ta3bl). OJEMEHTBI, KOTOphie o0O0pa3yloT am(pOTepHBIE OKCHABI U
TUAPOKCHIbI

Ilepnonnueckuii 3akoH. [lepmoandeckas cucrema XHMHYeCKuX dnemeHToB J[.U.
MenneneeBa. Koporkonepuognas W JUIMHHONEpHoaHas ¢opmbl I[lepuognueckoi
cuctemMbl xuMmuueckux odnemeHToB JI.W. Menneneea. Ilepuonbl u  rpynimel
Pu3nYeCKU CMBICI IOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIILI HIEMEHTA

Crpoenue artomoB. CoctaB artoMHbIX siaep. M3orombl. DnekTponbl. CTpoeHue
AJICKTPOHHBIX 000JI0U€K aTOMOB MepBbIX 20 XUMHUUYECKHX deMeHTOB [leproandeckoit




3.4

cucreMbl JI.1I. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOIO 3JIEMEHTAa IO €ro
nosnoxkeHuto B [lepuoanyeckoii cucreme .M. Menaeneena

3aKOHOMEPHOCTM  M3MEHEHUs  pajuyca aTOMOB  XMMHYECKUX  3JIEMEHTOB,
METaJUIMYECKUX M HEMETANIMYECKHX CBOMCTB IO TpyNnaM U IMepuojaM. 3HaueHue
Ilepuonnueckoro 3akoHa u Ilepmonnueckoil cUCTEMbl XUMUYECKHUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. .M. MeneneeB — yu€HbIN U rpaXJaHUH

3.5

3.6

Xumuueckass  cBs3b.  KoBasieHTHast — (moJjsipHass W HEMOJISIpHAsl)  CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

Crenedp oxucieHUS. OKHUCINTEIHFHOBOCCTAHOBHUTCIBHEIC PEaKuu. HpOHCCCBI
OKHCJICHUS B BOCCTAaHOBJICHUSA. OKUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUH SKCIIEPUMEHT: U3ydeHHEe OOpaslloB BEIIECTB METANIOB U HEMETAJUIOB,
B3aMMOJICICTBHE THAPOKCUAA IMHKA C PACTBOPAMH KHUCIOT M ILIEI0Yel, MpoBeIeHUE
OMBITOB, WUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUii
(ropenue, peakluu pas3ioKeHHsl, COeTUHEHUS )

9 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

BemectBo n xumundeckas peakuusi. [lopropenue

11

1.2

[lepuonuueckuii 3akoH. Ilepuomuueckas cucrema XuMuueckux siemeHtoB J[.H.
MengeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB
XHMHYECKUX JJIEMEHTOB TIE€PBBIX TPEX TMEPHUOJIOB, Kallusl, KajlblUud U HX
COCIMHEHUN B COOTBETCTBHM C IIOJIOKEHHUEM »JJeMEHTOB B llepmoamueckoi
CHUCTEME U CTPOECHUEM HUX aTOMOB

Crpoenue BeliecTBa: BUAbl XUMUUYECKOU CBSA3HM. THIBI KPUCTAUIMUECKUX PEIIETOK,
3aBHCUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAJUIMYECKOW PEETKH W BHUAA
XUMHYecKor cBsizu. Kiaccudukanus ¥ HOMEHKIATypa HEOPTaHUYECKUX BEIECTB
(MexxyHapoHas U TpUBHAJbHAS ). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS
K pas3jIu4yHbIM KJIacCaM HEOPraHWYECKUX COCIMHEHUW, TIE€HETHYECKas CBA3b
HEOPraHWYECKUX BEIIECTB

1.3

Knaccudpukanus XuMU4ecKUX peakuuid M0 pa3iMyHbIM MpU3HaKaM (10 4YHUCIy U
COCTaBy YYacTBYIOUIMX B pEakUUH BELIECTB, MO TEIIOBOMY 3¢¢ekTy, Mo
U3MEHEHHUIO CTeNeHEeH OKMCICHUS XMUMUYECKHX IJIEMEHTOB, MO0 0OpaTMMOCTH, IO
YYacTHIO KaTajlu3aTopa). DK30- U SHAOTEPMHUUECKUE PEAKLIUU, TEPMOXUMHUUYECKHE
ypaBHeHUs. [IoHsATHE O CKOPOCTH XMMHUYECKOUN pEeaKIuu

14

1.5

[TonsiTue 00 OOpaTUMBIX M HEOOPATUMBIX XHUMHUYECKUX peakiusx. llonstue o
TOMOTE€HHBIX U T€TEPOTE€HHBIX peakuusx. [IoHATHE O XMMHUYECKOM pPaBHOBECHH.
@dakTophl, BIMSIONIME Ha CKOPOCTh XUMHUYECKOW peakuuu | MOJIOKEHHE
XMMHYECKOTO PABHOBECHUS

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peaxuuu, AIIEKTPOHHBIN OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBnenue YpaBHEHUH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ pPEaKUUH C  HCIOJIB30BAHMEM  METOJA
3JIEKTPOHHOTO OajaHca

1.6

Teopm{ 3J'ICKTpO.HI/ITI/I‘-ICCKOI7I JAucCCconranuu. 3HCKTp0J’II/ITBI U HCOJICKTPOJIUTHI.
KaTI/IOHI)I, aHWOHBI. MexaHu3m aucconvaguu BEHICCTB C pPa3JIMUHBIMU BHUIaMU
XHMUYECKOH CBs3U. CTeIeHb AUCCoMaInu. CunbHbIC U claa0bie OJICKTPOJMUTEL.




1.7

Peakumu moHHOro oOMeHa. YCIIOBHSI NMpOTEKAaHUS pPEaKUUWid HOHHOTrO oOMeEHa,
IIOJIHBIE M COKpAIEHHbIE MOHHBIE YypaBHEHMsA peakuuid. CBONCTBAa KHCIOT,
OCHOBAHMU U COJIEH B CBETE MPEICTABICHUH 00 3JIEKTPOTUTHUYECKON AUCCOLIUAIIH.
KauecTBeHHbIE peakiiy Ha HOHBL. [IoHsATHE O THApONIM3E Conel

XUMHUECKUH HKCHEPUMEHT: O3HAKOMJIIEHHME C MOJEISAMH KPUCTAUIMYECKUX
pPEemIETOK HEOPraHMYECKUX BEIIECTB — METAVIOB U HeMeTawioB (rpadura u
aJMasa), CJIOXHBIX BELIECTB (XJOpHJA HATpHs); MCCIEIOBAaHUE 3aBUCHUMOCTHU
CKOPOCTM XMMHMYECKOW peakluH OT BO3JACHCTBUS pa3IM4YHBIX (aKTOPOB;
UCCJIEIOBAaHHUE JIEKTPOIPOBOJHOCTH PAaCTBOPOB BEILECTB, IIpoliecca JAUCCOLUALNH
KHUCJIOT, 1LIEJo4Yed M cojell (BO3MOXKHO HCIOJb30BaHUE BHJIEOMAaTEpPUAIIOB);
IIPOBE/ICHUE OIBITOB, WILTFOCTPUPYIOIUX MPU3HAKU [IPOTEKaHUS peaKii HOHHOIO
obMeHa (oOpa3oBaHME OcCajJKa, BBIJCICHHUE raza, OOpa30BaHUE BOJbI); OIBITOB,
WITIOCTPUPYIOIIUX ~ NPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUii
(ropeHue, peakiuu pas3iokKeHUs, COSAUHEHMsI); pacllO3HABaHUE HEOPraHMUYECKUX
BEIIECTB C IIOMOLIBIO  KAYECTBEHHBIX peakUuMid Ha HMOHBI; pELICHHE
SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramns u nx COCAMHCHUA

2.1

OO61as xapakTepucTUKa rajgoreHoB. OcoOEHHOCTH CTPOEHUSI AaTOMOB, XapaKTEPHbIE
crenenn okucieHus. CtpoeHue U (U3MUECKHE CBOWCTBA MPOCTHIX BELIECTB —
rajoreHoB. XWMHYECKHE CBOWMCTBA Ha IMpUMEpe XJopa (B3auMOICIHCTBUE C
MeTaJlJIaMH, HeMeTa/slaMu, Iienodamu). XiopoBopopoxa. ComnsHas KHCIOTA,
XMMHYECKHE CBOWCTBA, MOJIydeHUE, NpuUMeHeHue. [lelictBue XxJjiopa H
XJIOPOBOJIOPOJIa HA OPraHU3M 4YeoBeKa. BaxkHelne Xa0puibl U X HaXO0XK/IECHUE B
npupojie

2.2

O6was xapakrepuctika 31eMeHToB VIA-rpynnbsl. OCOOEHHOCTH CTPOECHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHue u (u3HuecKhe CBOMCTBA IMPOCTHIX
BEIIIECTB — KUCIIOPOJIa U Cepbl. AJUIOTPOITHBIE MOAU(DUKALUN KUCIOPOJA U CEPHI.
Xumudeckue cBorcTBa cepbl. CepoBOIOPO, CTpOeHUE, GU3NUECKUE U XUMUYECKHE
cBoiictBa. OKcuapl ceppl Kak INPEACTABUTENN KHUCIOTHBIX OKCHAOB. CepHas
KHCII0Ta, (pU3NUecKre U XUMHUYECKUE CBOMCTBA (00IIMe Kak MpeCTaBUTENs Kilacca
KACIOT U crneuupuyeckue). XHUMHUYECKHE peaKklUH, JeKallueé B OCHOBE
IPOMBIIIJIEHHOTO CHOco0a MoylydeHus cepHod kucinotel. Ilpumenenue. Comu
CepHON KHMCIIOTHI, KaUeCTBEHHAasl peakiys Ha cyiabpaT-uoH. Haxoxnenue cepsl u eé
COCIMHEHUN B Ipupoje. XHMHUYECKOE 3arps3HEHHE OKpYXKaroled Ccpeabl
COEJMHEHUSIMU cepbl (KHCIOTHBIE MOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB),
CIOCOOBI €ro MpeAoTBpalleHUs

2.3

2.4

O6mas xapaktepuctuka 35eMeHToB VA-rpynnbsl. OcOOEHHOCTH CTPOEHHUS! aTOMOB,
XapaKTepHble CTENEHH OKHUCIEHHUS. A30T, pacnpocTpaHeHHE B MPHUPOJE,
du3nveckne u XuMudeckne cBoiictea. KpyroBopot a3ora B mpupojie. AMMHUAK, €ro
¢u3nueckue U XUMHUYECKUE CBOMCTBA, OJMy4YeHue U npumeHenne. Com aMMOHUH,
uX (U3NYECKHe U XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peaknus Ha
MOHBI aMMOHUS. A30THasg KHCIIOTa, €€ MoJy4yeHHe, (PU3NYECKUe U XUMHUYECKHe
cBoiicTBa (0OmMe Kak WpeNCTaBUTeNd Kjacca KUCIOT M CHEelU(pHUYECKHe).
Hcnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B KadecTBE MHHEPAJIbHBIX
ynoOpeHnii. XUMHUYECKOe 3arps3HEHUE OKPYIKAIOIIEH Cpellbl COSIMHEHUSIMH a30Ta
(KHCTIOTHBIE JI0XKIH, 3arps3HEHUE BO3yXa, TOYBBI U BOJOEMOB)

®ocdop, amnorponHsle Momubukanuu ¢ochopa, duznyeckrue M XUMHUYECKHE
cpoiicrBa. Okcup pochopa(V) u pocdopHas kucinora, Gu3nYecKue U XUMUYECKUE
CBOWcTBa, mosydeHue. Vcronb3oBanue QochaToB B KauecTBE MHMHEPAIbHBIX




ya00peHui

2.5

2.6

2.7

O61as xapakrepuctuka 31eMeHToB |V A-rpynmnbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEeHU OKUCICHHs. YTJIepoA, aUIOTPOIHble MOAupUKALNU,
pacrpocTpaHeHHe B MpHUpoe, GU3NIYECKHE U XUMUYECKHE CBOICTBA. AJCOpOIHS.
Kpyrosopor yrinepoga B mnpupome. Oxcuabl yriepoia, HX (Qu3MYecKkue u
XMMHYECKHE CBOICTBA, JEeWCTBME HAa JKUBBIE OpPraHMU3MBI, IIOJIyY€HHE H
NpUMEHEHHEe. DKOJIOTHUSCKHE MPOoOJeMbl, CBs3aHHbIe ¢ okcuaoM yriepoxa(lV);
TUMoTe3a TI00alhbHOrO MOTEIUICHUS KJIMMAara; MapHUKOBBIM 3¢ dekt. YrombHas
KHCTIOTa U €€ coiu, MX (U3NYECKMEe M XUMHUYECKHE CBOICTBa, IMOJIy4eHHE U
npuMeHenne. KauecTBeHHass peakuusi Ha KapOoHar-moHbl. cmonb3oBanue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH U CEIILCKOM XO031CTBE

[lepBoHavanbHble MOHATUS 00 OPraHUYECKHX BEUIECTBAX KAaK O COEAMHEHUAX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, ITAHOJ, [JIMLEPUH, YKCYCHasl KUCIIOTA).
Ux cocraB u xumuueckoe cTpoeHue. lloHaTHe O OHOMOTHYECKH BaXKHBIX
BEIIIECTBAX: JKHUpaxX, Oelikax, YIJIEBOJIAaX — MU HMX POJH B JKU3HU YEJIOBEKa.
MatepuanbHO€ €IMHCTBO OPTAaHUYECKUX U HEOPTaHUUYECKUX COCAMHEHUN

KpemHuuii, ero ¢usnueckue u XMMHUYECKHE CBOMCTBA, MOJIyY€HHE U IPUMEHEHHE.
Coenunenus kpeMmuus B npupoje. Oomme npencrapieHus 00 okcune kpemuus(1V)
U KpeMHHMEBOH kuciore. CHIMKAThl, UX MCIIOJIb30BaHHE B ObITY, MEIULUHE,
IIPOMBILIUICHHOCTH. BakHeHIMe CTPOUTENbHBIE MaTepHalbl: KEPaMHKa, CTEKIIO,
HeMeHT, ©OeroH, xkene300etoH. [IpobOnembl 0Oe30macHOr0  MCHOIB30BaHUS
CTPOMTENBHBIX MAaTEPHAJIOB B TIOBCEAHEBHOM KU3HU

2.8

3.1

XVUMUYECKUN OSKCIEPUMEHT: H3y4YeHHe OOpa3lloB HEOPraHWYeCKUX BEIIECTB,
CBOICTB COJITHOM KHUCIIOTBI; IIPOBEJICHUE KAUECTBEHHBIX PEAKLUN Ha XJIOPHUI-UOHBI
U HaOJIOZeHHE MPU3HAKOB WX MPOTEKAHUS; OMbBITHI, OTpaXkarolue (Gpusndeckue u
XMMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHMH (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB); O3HAKOMJIEHHE C o0paslamMu XJIOpPHUJIOB (raJlOTeHHJIOB);
03HAaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeTUHEHUSAMH (BO3MOKHO UCIOJIb30BaHUE
BUJIEOMATEpHAJIOB); HaOJIIOJIeHHE Mpoliecca oOyriIMBaHUs caxapa MoJ JIeHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOW  KHUCIOTBI; HM3YYEHHE XUMHYECKHX CBOWCTB
pa30aBIeHHOI CEepHON KUCIOTHI, MPOBEICHHE KaUeCTBEHHOM peaklnuu Ha cynabgaT-
MOH M HaONIOZeHWE TNpHU3HaKa €€ IMPOTEKaHMs; O3HAKOMJIEHHE C (U3NYECKUMU
cBoiicTBaMM a3oTa, Qochopa M HMX COECIUHEHUH (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMaTEpHaoB), 0oOpa3llaMu a30THBIX M (ocOpHBIX YI0OpEeHMIt; MonydeHue,
coOMpaHue, paclo3HaBaHHME M M3y4YeHHE CBOICTB aMMuaka; IpOBEJCHUE
KaueCTBEHHBIX peaklnii Ha MOH aMMOHMSI U (pocaT-MOH U U3ydeHHEe IPU3HAKOB UX
IIPOTEKAaHUs, B3aUMOJEHCTBUE KOHIICHTPUPOBAHHOM a30THOW KHCJIOTBI C MENBIO
(BO3MOXKHO HCIOJIb30BaHUE BUJIEOMATEPHAJIOB); U3y4YeHHe Mojenei
KPUCTANIMYECKUX pEIIETOK anMasa, Tpadura, QysuiepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM MHPOTHBOrasa; MOJIydeHHe, cOOMpaHue, paclio3HaBaHHE U U3yueHHE
CBOMCTB YIJIEKUCIIOTO rasa; NpoBeJeHHE KaueCTBEHHbIX peaklMil Ha KapOoHaT- U
CUJIMKAT-UOHBl M U3Y4YEHUE IMPU3HAKOB HUX [MPOTEKAHUSA, O3HAKOMJIEHUE C
MPOAYKIMEH CUITMKATHOW MPOMBIIIIEHHOCTH; PEIIEHUE YKCIIEPUMEHTAIbHbIX 33/1a4
1o Teme «BaxxHeillre HeMeTaIbl U UX COETUHEHUS

Mertamisl 1 UX COeTUHEHUS

OO0mas xapakTepUCTHUKAa XUMHYECKHX JJIEMEHTOB — METAJIOB Ha OCHOBAaHUM HX
nonoxkeHus B [lepuoanueckoil cucreme xuMmuueckux sneMentoB J[.1. Mennaeneena
U cTpoeHusi aToMoB. CTpoeHue MeTalioB. MeTtajuinueckas CBS3b M MEeTaJNINYeCKas




KPUCTAJIIIMYECKAs] PEMIETKA. DIEKTPOXUMUUECKUM Psii HAIIPSHKEHUH METaIIOB

3.2

3.3

3.4

3.5

3.6

3.7

dusnueckue M XMMHUYECKHE CBOWcTBa MeTauioB. OOmme crnocoObl MOXy4YeHUs
MeTauioB. [IoHATHE O KOPpPO3MM METaJIOB, OCHOBHBIE CIOCOOBI 3aIUTBl UX OT
Koppo3uu. CriaBel (CTasb, YyryH, JIOPATIOMUHHMA, OpOH3a) U MX NPHUMEHEHHE B
OBbITY ¥ IPOMBILIIEHHOCTH

[[enounsle MeTaabl: monoxeHue B llepuoanyeckoil cucreMe XHUMHUYECKUX
anementoB [[.M. MenneneeBa; CTpOEHHME UX aTOMOB; HAXOXIECHHUE B IPUPOJE.
Ouznyeckue U XUMUYECKHe CBOIcTBa (Ha mpumepe HaTpusi U Kanus). OKCUasl U
TUAPOKCUABl HaTpusi © Kanus. [IpuMeHeHHe MIEJTOYHBIX METALUIOB U HX
COCIMHEHUN

[IlenoyHoO3eMenbHbIC METAJUIBI MAarHUKA U KaJIbLM: MoJioxkeHue B Ilepuoanyeckoit
cucreme xumuyeckux siemeHToB .M. MeHnneneeBa; CTpO€HHME HX aTOMOB;
HaxoxaeHue B npupoje. Puznueckue 1 XUuMHUUYECKUE CBOMCTBA MAarHUsl U KaJIbIUs.
Baxneilimue coenrHeHus Kanbuus (OKCUI, TUAPOKCUA, cosn). JKECTKOCTh BOABI U
CrocoObI €€ ycTpaHeHUs

Amomunuii: nonoxxenue B Ilepronuueckoit cucreme XxuMudeckux snementoB [I.U.
MenpneneeBa; cTpoeHUe aToMa; HaXxoXKAeHue B npupoje. duznyeckue U XuMHUUECKUE
CBOMCTBa aTrOMUHMS. AM(OTEpHbIE CBOMCTBA OKCH/IA U TMIPOKCU1A ATFOMUHUS

Kene3o: nonoxenue B Ilepuonnueckor cucreme XuMHueckux siemMeHtoB J[.H.
MeHeneeBa; CTpPOCHHE aroMa; HaxOXJeHWe B mnpupoae. Dusuveckue u
XUMUYECKHe CBoMcTBa xene3a. Okcunbl, Tuapokcuasl u coiu xenesa(ll) u
xene3a(lll), ux cocras, cBOHCTBA U MOTyYEHUE

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMy METAJJIOB M CIUIABOB, UX
(UBHYECKUMU  CBOHCTBAMH; HW3YYCHHE pE3YJIbTAaTOB KOPPO3UU  METAIIOB
(BO3MOXHO HCIIONB30BaHHE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS
OKCHJIa KJTBIIAS U HATPHUS C BOJIOH (BO3MOYKHO HCITOJIb30BAHKIE BHICOMATCPUAIIOB);
HCCIIEIOBAaHUE CBOWCTB KECTKOW BOBI; MpOIlecca TOPEHUS Kejle3a B KUCIOPOJe
(BOBMOXXHO  WCIOJB30BAaHUE  BHJICOMATEPHAIIOB);  MPU3HAKOB  TPOTCKAHUS
Ka4eCTBEHHBIX PEAKIUil Ha MOHBI (MarHusl, KAIbIUs, ATIOMUHHUS, IIWHKA, xere3a(ll)
u xeneza(lll), menu(ll); HabGmomeHue W omHMCaHWE MPOIECCOB OKPAIIUBAHUS
IUIAMEHH WMOHAMHU HATpUs, Kaiuuid ¢ Kajblus (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); UCCIICIOBaHHE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATFOMUHUS
U THAPOKCHUIA IIMHKA; PEIIeHNe SKCTIEPUMEHTANBHBIX 3a/1a4 1o TeMe «BakHeiinue
METAJITBI U UX COCTMHEHUS)

XHUMHS ¥ OKpYyXKarolas cpeaa

4.1

4.2

4.3

HoBeie marepuansl u TexHonoruu. BemectBa W maTepuanbl B IOBCEIHEBHOU
JKA3HU 4eJIoBeKa. XUMHsI U 310pOBbe. be3ormacHoe HUCIOab30BaHUE BEIIECTB U
XUMUYECKHX peakiuid B ObITy. IlepBas momomp Mpu XUMHUYECKHUX OXKOTax H
OTPABJIEHHUSX

OCHOBBI 3KOJIOTUYECKOM IPaMOTHOCTU. XHUMHYECKOE 3arpsi3HEHUE OKpYKarollen
cpeast IIJIK. Ponp Xxumum B pemieHUHM 3KoJoruueckux mnpobiem. IIpuponHsie
UCTOYHUKU YIJIEBOAOPOJOB (Yrojb, MPHUPOAHBIN ra3, He(Th), HPOAYKTHI HX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

XUMHUECKUH HKCHEPUMEHT: HM3y4YeHHE 0Opas3I[0B MaTepHajoB (CTEKJIO, CIUIABBI
METAJIJIOB, MOJIMMEPHBIE MaTepUAIIbI)



ITPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

1

1.1

1.2

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanusi Ha ocHoe PI'OC

IIpencrapienue:

0 T[I03HABAa€MOCTH SIBICHUN MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHYECKOW HAYKH Kak OOJACTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIeHl KyJIbTYphl M MPaKTHYECKON
JESITEIbHOCTH 4YEJIOBEKa B YCJIOBHUAX COBPEMEHHOIO OOIIECTBA;
MOHMMAaHHUE MECTa XUMHUU CPEAH IPYTHX €CTECTBEHHBIX HAYK

0 HAYYHBIX MCTOJAX IO3HAHUA, B TOM YUCIIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCHICCTB U HUZYUCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaTh MOACIHN JJIA
00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

2.1

2.2

0 cepax npodeccuoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTH)KCHUSX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYaIOIUMCS paccMaTpUBaTh
XHMUIO KaK chepy cBoelt Oymyieit mpodeccuoHaANbHOM NesTeIbHOCTH
U CeNaTh OCO3HAHHBIM BBIOOP XMMHU Kak IPOQUIBHOIO MpEeaMeTa
IIPU TIEpeX0/ie Ha YPOBEHb CpeHero o01iero o0pa3oBaHus

Bianenne cucteModl XHMMHMYECKMX 3HAHUM M yYMEHHE IIPUMEHSTH
CUCTEMY XMMHYECKUX 3HAHUU, KOTOPast BKIIOYAET:

BOKHEHIINE XUMHWUYECKHE TIOHATHS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJa, BELIECTBO, IPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTENBHBIE aTOMHas ¥ MOJIEKYJIIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CpeAHssA), XUMHYECKas
peaKius, peakuuu COEOUHEHHUS, PEAKIHMU Pa3JIOKEHHs, pEeaKuu
3aMeIleHUs, Peakluu oOMeHa, TeruloBOi 3(¢eKT peakuuu, 3K30- U
SH/IOTEPMHUYECKHE DPEAKIIMH, PAacTBOP, MaccoBasi JOJS XMUMHUYECKOIO
AJIEMEHTA B COEIMHEHUH, MacCOBasl J10JI U MIPOLEHTHAsI KOHLEHTpaLHs
BEILIECTBA B pPaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas
opOuTanb, pagudyc aTroma, BaJE€HTHOCTb, CTENEHb OKHUCICHHS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHAs U HETIOJIIpHAsT
KOB&JICHTHAs  CBSI3b, MOHHas  CBsI3b, METaLIMYECKas  CBA3b,
KpUCTa/NIM4ecKass pemeérka (aToMHasi, HOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIPHAs), MOH, KAaTUOH, aHWOH, JJIEKTPOJIUT U HEDIIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, peakKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCIIEHHE W  BOCCTAHOBIICHHE, DJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHUMble peaKluy,
CKOPOCTh XMMHU4YECKOW peakumu, kKataimsarop, IIJK, xoppo3sns
METAJUIOB, CILIABbI

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXpPAHEHHUSI MacChl,
nepuoauyeckui  3akoH JI.M. MengeneeBa, 3aKOH MOCTOSIHCTBA




COCTaBa, 3aKOH ABOTaJpo

2.3

3.1

TEOPUHU XUMUHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TeopUs
IIEKTPOJINTUYECKON JUCCOLMALUU

BJ'IaI[CHI/Ie OCHOBaMH XHMHYECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_[eI\/lIZ

YMEHUE MTPaBUIIbHO MCHOJIb30BaTh U3yUYEHHbBIC BEIIECTBA U MaTEpUAIIbI
(B TOM 4HCIe MHUHEpaJbHBIE YAOOpPEHHS, METauIbl W CIUIABHI,
OPOJYKTHl MEepepaboTKU MPHUPOAHBIX HCTOUYHUKOB YTJIEBOJIOPOIOB
(yras,, mpupoaHOTo Tasza, He(TH) B OBITY, CENLCKOM XO3SHCTBE, Ha
MIPOM3BOJICTBE M IMOHUMAaHHE 3HAUEHUS KUPOB, OEJIKOB, YTIEBOJIOB
JUIsl OpraHr3Ma 4eoBeKa; YMEHUE [IPOTHO3UPOBATh BIMSHUE BEIIECTB
U XMMHUYECKHX IPOLECCOB HA OPraHHU3M YEJIOBEKAa U OKPYKAIOLIYIO
IIPUPOJHYIO Cpery

3.2

3.3

YMEHUE WHTETPUPOBATH XUMUYECKHE 3HAHUSA CO 3HAHMSIMHU APYTrUX
y4eOHBIX MPEIMETOB

HaJIMYHUC OIIbITa pa6OTI)I C pas3siin4YHbIMHU UCTOYHUKAMU HH(bOpMaIII/II/I

0 XUMHMM (Hay4yHas M HAy4yHO-IIOINYJIApHAs JIMTEparypa, CIIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHBHO OIICHWBATh WH(POPMAIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M NPAaKTHUYECKOM  MPUMEHEHHMH H  yMEHHeE
MCII0JIb30BaTh €€ JUIsl pelleHns yueOHO-1103HaBaTEeNIbHbIX 3a/1a4

Brnanenue ocHOBamMM MOHSATUHHOIO amnmapata U CUMBOJHAYECKOTO
A3bIKa XUMUU JJI1 COCTaBlieHUS (HOpMyJT HEOpPraHMYEeCKHX BELIECTB,
YpPaBHEHUH  XUMHYECKHMX  PEAKIMd; OCHOBAMHM  XHMHUYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHON)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs dMeMeHTa B [lepuomudeckoit
CHCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsa sAapa, oOIee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOOB, KATUS M KAJIbIIHS

[IpeacraBnene O  NEPUOAMYECKOM  3aBUCMMOCTHM  CBOMCTB
XUMUYECKUX DJIEMEHTOB (paJlyC aTtoMa, 3JEKTPOOTPUIATEIHHOCTD),
MPOCTBIX W CIIOXKHBIX BEIIECTB OT IOJOKEHUS DJIIEMEHTOB B
[lepuonnueckoii cucreme (B MajblXx TNEpHOJAX H  TJIAaBHBIX
MOJArPYNIax) v 3JEKTPOHHOTO CTPOEHHUS aTOMa

YMeHnue kinaccupuuupoBarh:

7.1

XUMHWYCECKHUEC DJICMCHTHI

7.2

HCOPTaHNYCCKUEC BCIICCTBA

7.3

XUMHUYCCKUEC PCAKIINH

YMeHue onpeaensrs:

8.1

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHUYCCKUX IJICMCHTOB, 3apsan
HOHa

8.2

8.3
8.4

9.1

BHJI XHMHMYECKOM CBA3M M THUN KPHUCTAUIMYECKOW CTPYKTYphl B
COCIMHEHUAX

XapakTep cpebl B BOJHBIX PACTBOPax BEMIECTB (KUCIOT, OCHOBAHUH)
OKHUCIIUTEIb 1 BOCCTAHOBUTEID

YMeHue xapakTepu3oBath (pU3nUecKre U XUMUUECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TIpaduT, anamas,




KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalud, MarHHA,
KaJIBIIMI, aJTFOMHHHH, JKEJI€30)

CJIOKHBIX BEIECTB, B TOM YHCJIE WX BOJHBIX pPacTBOPOB (BoOja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIbI U THAPOKCHIBI
meramwioB |-IA rpynm, amomunus, meau (1), muaka, xenesa (Il u

9.2 I11), oxcuast yraepona (I u 1V), kpemuus (1V), azota u dpocdopa (111
u V), ceppl (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA M UX COJIH)
MPOTHO3MPOBaTh W  XapaKTePU30BaTh CBOICTBAa  BEIIECTB B

9.3 3aBHCHMOCTH OT MX COCTaBA U CTPOCHHS, IPUMEHEHHE BEILECTB B
3aBUCHUMOCTH OT MX CBOWCTB, BO3MOXXHOCTh IIPOTEKAHUS XUMHUYIECKUX
MIPEBpAICHHUM B Pa3JIMYHbIX YCIOBUIX

10 YMeHHue coCTaBiIsITh MOJIEKYJISIPHbIE U HOHHBIE YPaBHEHUS peakuuil, B
TOM YHCIIC:

10.1 peakiyii HFOHHOTO OOMeHa

10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUI

103 WUTIOCTPUPYIOIINX XMUMHYECKHE CBOMCTBAa M3yUYEHHBIX KJIAcCOB
(Tpymim) HEOPraHUYECKUX BEIECTB

104 MOITBEPIKIAOIIUX TCHETHUYECKYIO B3aUMOCBSI3b MKy HUMHU

11 YMeH#e BIYUCIATH (IIPOBOIUTH PaCUEThl):

111 OTHOCUTCIIEHYI0 MOJICKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XUMHUYECKOT0 3JIEMEHTA B COSMHEHHH

11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIISCTBA M €r0 MacCy, 00bEM Ia30B

114 M0 YpaBHEHUSM XHMHUYCCKUX PEAKIUH W HAXOJHUTh KOJINICCTBO
BellecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEaKIIUu

12 Brnanenue (3HaHUE OCHOB):

OCHOBHBIMH  METOJAAMH  HAy4YHOTo  TMo3HaHUs (HaOmrogeHwue,

191 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yUCHUH BEIICCTB U
XUMHUYECKUX SBIIEHUHN; yMeHHe cGhopMynupoBath mpodieMy U
MIPEUIOKUTH MYTH €€ PEIICHUS

122 06e3omacHO pabOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
MOCYI0U U J1abopaTOPHBIM 000PYAOBaHUEM
npaBUjIaMu 0€30MacCHOTO OOpaIEHUs C BEIECTBAMH, HCTIOIb3YEMbIMU
B TMOBCEHEBHOM KM3HU, TIPaBUIIAMU MOBEACHUS B LIEJSIX cOepeKeHuUs

123 3I0pOBbSI U OKPYKAIOIIEW MNPUPOAHON Cpeapl; MOHUMAaHHE Bpeaa
(omacHOCTH) BO3JCHCTBHSI Ha J>KHUBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEJAOTBPAIICHUS WX BPEIHOTO
BO3JEHCTBUS

13 Hannuue mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYFOIIMX XUMHYECKUX IKCIICPUMEHTOB:

W3YYCHHE U ONUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

13.1 ¢  (U3NYECKUMH M  XUMUYECKHUMH  SIBICHUSMHU;  OTBITHI,
WUTIOCTPUPYIONIHE MPU3HAKH MTPOTEKAHNS XUMHUSCKUX pEaKIIni

13.2 M3y4YeHHe CIIOCO00B Pa3IeICHHs CMecei

133 MOJTydeHUEe KHUCIIOpOJa M HW3YYCHHE €ro CBOWCTB; IMOJIYUCHHE

BOJOpOoJa M M3YUYCHHUC €ro CBOﬁCTB; MMOJYYCHHUC YIIJICKHCJIOIO ra3a




HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUC aMMHaKa U U3YUYCHUC CT'0 CBOICTB

13.4

135

13.6

13.7

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJen
pPacTBOPEHHOIO BEILECTBA

MIPUMEHEHHE WHIUKATOPOB (;mrakmyca, METUJIOpaHIKa u
denondranenna) ans ONpeNeTeHHUS XapakKTepa Cpelbl B PacTBOpax
KHUCJIOT U IIeJI0Yel

WCCIICZIOBAHUE U  ONHMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3yUYEHUE B3aUMOEUCTBUS KHUCIOT C METAJUIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBAaHUSIMH, COJIIMHM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHU;
BBITECHEHHWE OJHOTO MeTajula JAPyrMM W3  pacTBOpa  COJM;
ucclieioBaHue aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H
LIMHKA

pelIeHne YKCIEPUMEHTANIbHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIIMHEHUI; «DNEKTPOIUTHYECKAS
aycconanusy; «BakHedInnme HEMETaulbl W HMX COCIUHEHHY,
«Baxkaenmme MeTaiibl 1 UX COSIMHEHMS

13.8

XAMHYECKHE  OKCICPHUMEHTBI,  WUIIOCTPHPYIOIIUE  IPH3HAKH
NPOTEKaHHs PEaKUUil MOHHOrO OOMEHA; Ka4eCTBCHHBIC PEaKI[MH Ha
HPUCYTCTBYIOLIME B BOJHBIX PAaCTBOpax HMOHBI XJIOPHI-, OpOMHU-,
womua-, cymbdar-, Qocdar-, KapOoOHAT-, CHIMKAT-aHHOHBHI,
T'UAPOKCHI-UOHBI, KATHOHBI aMMOHHSI, MarHusl, KaJlblHs, aTFOMUAHHUS,
kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYMmenue:

141

NPEJCTaBIATh PE3yJbTaThl JKCIIEpUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeabCcTB, Tpa@UKOB M TaOMUI] W BBIABIATH SMIMPUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXJY PeabHO HAOII0JaeMbIMU XUMHUECKUMU
ABJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIMMHI B MaKpO- U MUKPOMHUPE,
O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB



INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kox  IlpoBepsieMblii 3J1eMEeHT COepPKAHUS

1 [TepBOHAYAIbHBIC XUMUYECKUE MTOHATHUS
1.1  Ywuctsle BemecTBa U cMecu. CIocoOBI pasniesieHus: cMecei

1.2 ATOMBI U MOJICKYIJIBI. Xumudaeckue 31eMeHThl. CHMBOJIBI XMMHUYECKHX DJIEMCHTOB.

HpOCTHG 1 CJIIOKHBIC BCIICCTBA.

Xumuueckass (opmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JeMEHTOB. CTemneHb
OKHUCIICHUSA

1.3

3aKOH TIOCTOSIHCTBA  cocraBa  BemlecTB.  OTHOCUTENbHAs aTOMHas — Macca.
1.4  OrtHocuTenbHas MOJEKyJsipHas Macca. MaccoBas [10Ji1 XMMHUYECKOTO 3JIEMEHTa B

COECIMHEHUU

15 KonnyectBo BemectBa. Monb. Mousipuas Macca. MomsipHbelii  00bEM  Ta30B.
B3auMocBsI3b KOIMYECTBA, MACCHl U YHCIIAa CTPYKTYPHBIX €IMHULL BEIIECTBA

16 dusnyeckue U XMMHYECKHE SIBICHUS. XMMHUYECKas Peakuus U €€ NMPU3HAKU. 3aKOH
COXpaHEHUs MaCChl BEUIECTB. XMMUYECKHE YPABHEHUS

2 Ilepnonnueckuit 3akoH u Ilepmonnueckas cucremMa XUMHUYECKHUX diemeHTOB J[.M.

Menaeneena. CTpOGHI/Ie aTOMOB

Ilepuonuueckuit 3akoH. Ilepumoguueckas cucrema xXumuueckux siaemeHToB J[.U.
2.1 MenneneeBa. lIlepmonst u rpynmbl. DPUINYECKUN CMBICI MOPSAKOBOIO HOMEDA,
HOMEPOB MEPHOJIa U TPYIIIbI AJIEMEHTA

Crpoenne atomoB. CocrtaB aTOMHBIX dAnep. HM3oronel. Onextponbsl. CTpoeHue
2.2  DJIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKUX dieMeHTOB [leproanyeckoit
cuctemsl /.M. MeHnneneenra

3aKOHOMEPHOCTH B HW3MEHEHMHM CBOMCTB XHMHUYECKHX D3JIEMEHTOB IE€PBBIX TPEX
MEepPUOMIOB,  Kaius, Kaublus (paguyca  aTOMOB, JJIEKTPOOTPHUIATEIBHOCTH,
METATNYECKIX U HEMETaJUIMYECKUX CBOMCTB) U UX COEIWHEHUN B COOTBETCTBUU C
MOJIOKEHUEM dJIeMeHTOB B [leproinueckoi cucteMe U CTpOEHHUEM UX aTOMOB

2.3

3 Crpoenue BeniecTa

Xumuyeckass  cBs3b.  KoBaneHTHas  (monsipHass W HEMOMNSIpHAs)  CBS3b.
3.1 | DuexTpoOTpHUIIATEIIPHOCTh XHUMHYECKUX 3JIeMeHTOB. MoHHAs CBs3b. Meramndeckas
CBSI3b

Tumpl KPUCTAITUYECKUX PEIIETOK (aTOMHAsi, MOHHASI, METaJUINYeCcKasi), 3aBUCUMOCTD
CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOU CBSI3U

3.2

Baxuelmme mnpencraBUTeNd HEOpPraHWYECKUX BemecTtB. Hemeramnmer u ux
coenqruHeHus. MeTauibl U UX COeqUHEHUS

Knaccupukanuss ©  HOMEHKJIATypa HEOPraHMYECKHMX  COEAMHEHHWM:  OKCHJIOB
(coneobpa3syrolue: OCHOBHbBIE, KHUCJIOTHbIE, aM(QOTEpHbIE) U HEC0JIe0Opa3yIolIHe;
OCHOBaHUH (IEN0YM UM HEPaCTBOPHUMBIE OCHOBAHMS); KMCIOT (KHCIOPOJCOAEpIKaIHe
1 OECKHUCIIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX M KUCIIBIX)

4.1

duznueckue U XUMHYECKHE CBOMCTBa MPOCTBIX BCIICCTB-HEMCTAJJIOB: BOJOPO/JA,

4.2
XJI0pa, KUCIIOPO/Ia, cephl, a30Ta, Ghocdopa, yriepoa, KPeMHHsI

OuU3NYECKNE U XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JUTHUS, HATPHS,
KaJusi, MarHusg W KaJbIUs, QIIOMHHHUS, Keine3a. OJIEKTPOXUMHUYECKUU  Psif

4.3




HaIpsDKEHUN METaJUIOB

duznueckue M XHMHUYECKHE CBOMICTBa BOAOPOOHBIX COGI[I/IHGHI/Iﬁ HCMCTAJIJIOB:

44 XJIOPOBOJIOPOa, CEPOBOAOPO/IA, AMMHUAKA
dusnyeckrue ¥ XMMUUYECKHE CBOMCTBA OoKcuaoB HemetaioB: cepol (1V, VI), azora(ll,
45 IV, V), docdhopa(lll, V), yrmepoma(ll, 1V), xpemuus(lV). Ilomyuenue oxcumoB
HEMETAIIJIOB
46 Xumudeckue cBoiicTBa okcuaoB: MeTauioB |A—IA rpymm, muaka, mequ(ll) u xenesa(ll,
[11). TTosryueHne OKCUIOB METAJIIOB
XUMHUYECKHE CBONCTBA OCHOBAaHMW H aMQOTEPHBIX THIPOKCHIOB (Ha MpUMepe
4.7 | TUAPOKCHIOB AIIOMHHHMS, Kene3a, IUHKa). [lonydyeHune ocHoBaHUM U amM(OTEpHBIX
THJIPOKCHUIOB
OO0mue XUMHYECKHE CBOICTBA KHUCIOT: XJIOPOBOJOPOJHOHN, CEPOBOJOPOIHOM,
48 CEpHHUCTOM, CGpI}OfI, A30THOMH, (bocq)oplioﬁ, Kp?MHPIGBOfI,v yrosibHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHON cepHOW M a30THOU kucinot. [lomyuenue
KHCJIOT
4.9 | OOmume XMMHYECKHE CBOMCTBA cpelHUX cojeid. [Tomyduenue comneit
410 [lomyuyenune, coOupaHue, pacro3HaBaHUE BOJOPOAA, KHCIOpOAa, AaMMHAKa,
YTJIIEKUCIIOTo Ta3a B 1JabopaTopuu
411 [Tonydyenue ammmaka, CEpHOM W a30THOM KHCIOT B MpoOMbIIUIeHHOCTH. OOmue
CTIOCOOBI OTYYCHHUSI METAJIIOB
412 T'enermdeckas CBsI3b MEXKIY KJIacCaMH HEOPTaHUYECKUX COCTUHEHUN
5 XUMUYECKHE peakliuu
Knaccudukanusa XUMHYECKHX pPEaKIMil MO pa3iMyHbIM IpPU3HAKaM: MO YHUCIY U
5.1 cocraBy ydacTBYIOUIMX B PEAKIIMU BEILECTB, MO TEIUIOBOMY 3((}eKTy, IO H3MEHEHUIO
CTEINeHeH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB
59 TennoBoil 3¢ ekt XUMUYEeCKOl peakiuu, TePMOXMMHUYECKHE ypaBHEHHSA. DK30- U
SHIOTEPMHUYECKHE peakni. TepMOXUMUYECKHE YPaBHEHUS
OKHCINTENbHOBOCCTAHOBUTENbHbIE peakiuuu. OKHCIUTENH U BOCCTAHOBUTEIH.
5.3  Ilpouecch OKHCIICHUS u BOCCTaHOBJICHHUS. DNEeKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINU
54 Teopust SNEKTPONUTHUECKOW aucconrany. KaTWoOHBI, aHUOHBL. DIIEKTPOJUTHI H
' HEeRJIeKTPOJINThl. CHIIbHBIE U c1a0ble 3JeKTPOoINThl. CTENeHb AUCCOLUAIIH
55 Peaknun HOHHOTO oOMeHa. YcinoBus pOTeKaHuA peaknuii HOHHOrO 0OMeHa, OJIHbIE
Y COKpam¢HHbIE HOHHBIE YPAaBHEHHSI PEaKIIHi
6 XuMHs U OKpY’Karolias cpefa
BemectBa u Mmarepuansl B TNOBCEJHEBHOM JKHM3HM dYeloBeka. beszomacHoe
6.1 wucnonp30BaHWE BEMIECTB M XWMHYECKHX peakiuii B yaboparopuu u Obity. Ilepas
MIOMOIIb IPY XUMHUYECKUX 0’KOTaX U OTPABICHUAX
XUMHUUYECKOe 3arpsi3HEHHE OKpYXarollell cpeibl (KUCIOTHBIE M0, 3arpsi3HEHHE
6o  TOUBbL, BO3TYXa H BOJIOEMOB), CHOCOOBI ero mpenoTBpamieHus [IpenenpHas
nonyctumas konueHtpamus semiects (IIK). Ponb xuMuun B perieHMH 5K0IOTHYeCKUX
npoOieM. YcuieHne mapHUuKoBoro 3¢ dekra, pa3pymeHne 030HOBOTO CIIOS
[Ipumenenue cepsl, a3ota, ¢ocdopa, yrieposia, KpeMHUSI U UX COEIUHEHUHN B OBITY,
MEIULMHE, TPOMBIIIJICHHOCTH M CeNbCKOM Xo3siiicTBe. [IpuMeHeHHe MeTauioB H
6.3  crutaBoB (cTanb, YyryH, TIOPATIOMHHHNA, OpoH3a) B OBITY W TMPOMBIIIICHHOCTH WX

coenuHeHuil. [IoHATHE O KOPPO3UM META/UIOB, OCHOBHBIC CIOCOOBI 3aIUTBI MX OT
KOPpO3HH




[TpupoHbIle UCTOUHUKHU YTIEBOAOPOAOB (Yroib, MPUPOIHBIN a3, HEMTH), MPOIYKTHI

6.4 WX nepepadoTKu (OCH3WH), KX POJIb B OBITY U TPOMBIIINICHHOCTH
[lepBoHavasbHbIE MOHATHS 00 OPraHWYECKUX BEHIECTBAX KaK O COCIUHEHHUSX YIiepoja

6.5 (MeraH, 9TaH, 3TWICH, alleTWIEH, 3TaHOJ, TNIMIEPUH, YKCyCHas Kuciota). [lonstue o
OMOJIOTMYECKH BaKHBIX BEILECTBAX: JKUpPaX, OelIKax, YIiaeBoJax — M UX POJIU B JKU3HU
YeJI0BeKa

7 Pacuérsl:

7.1 1o ¢opmysiaMm XUMHYECKUX COCTUHEHUI

7.2 | macchl (MaccoBOil) 10U pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 1O XMMUYECKHUM YPaBHEHUSIM




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus, 8 knace/ Pymsutuc I'.E., ®eapaman @.I., AkuroHepHOe 00111eCTBO
«3narensctBo «IIpocBemenue»

» Xumus, 9 knace/ Pynsutuc I'.E., ®enpaman @.I'., AkiimonepHoe 00IIeCTBO
«3narensctBO «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
Xumus. lupaktudeckuit marepuain. 8-9 knaccol/Pagenxuit A. M.,
AxmmonepHoe obuiectBo "U3narensctBo"[Ipocsemenne”, 2025 rox

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/

https://interneturok.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://oge.sdamgia.ru/
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