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HOACHUTEJBbHASA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHUN K pe3yabTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM MPENoJIaBaHusl y4eOHOIro
npeaMera «XUMHS» B 00pa3oBaTeNbHBIX —opraHu3anusx Poccuiickoi
denepanum.

[Iporpamma o XuMuHM Ja€T MPEACTABJICHHUE O IIENAX, OOIIEH CTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIEepIKaHHeE,
MpEeayCMaTpUBAET PaCHpe/Ie]ICHUE €ro Mo KiaccaM U CTPYKTYpUPOBAHHUE IO
pazjieliaM M TeMaM MPOrpaMMbl MO XHWMHH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJEN0BATEIbHOCTh HM3YYEHUS XUMHUH C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKHM Y4YeOHOro TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcsi, ONpeneNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbLHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a TaKKe TPEOOBAHMI K
pe3ynbTaTaM OOyYeHHMs XMMHUM Ha YpOBHE LieJied HW3Y4YeHUsi NpeaMeTa u
OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIILHON ACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO Y4EOHOT0 COJEPKAHMS.

3HaHUWE XUMUU CIYKUT OCHOBOU sl (hOPMUPOBAHHUSI MHUPOBO33PECHUS
00y4aroIierocs, ero MpeJCTaBICHUN 0 MaTEPUAIBHOM €TUHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT HOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOTPEBPAIEHUIX
SHEPruu U 00 SBOJIIOIMU BEIIECTB B MPUPOJIC, O MYTAX PELICHUS TII00aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30MacHOCTH, MPOOIIEeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaju3ali  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIHOHATBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
0oOy4JaroInuxcsi, HABBIKOB WX CAMOCTOSTEIBHOW y4eOHOH MESITeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX U HUCCIE0BATEIbCKUX YMEHHM, HEOOXOJIUMBIX KakK B
MOBCEIHEBHOM )KU3HU, TaK U B MPOGHECCUOHAIBHOM JIESITEHLHOCTH;



3HAKOMHUT CO CIEeNU(PUKON HAYIHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
LEJIOCTHOTO B3IJIAIAa HA €AWHCTBO IMPUPOABI W  YEIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOUN IPaMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAY4YHbIM 3HAHHUSIM, K NPUPOJAE, K YEIOBEKY, BHOCHUT CBOW BKJIaJd B
AKOJIOTHYECKOE 00pa3oBaHre 00yJatouXCsl.

JlanHble HampaBiieHUs B 00YYEeHUU XUMHUH 00ecreunBaroTcs crienudukoit
colepKaHUsi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCS TMEeAarormuecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHUAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIIEr0 00pa30oBaHusl OPUECHTUPOBAH Ha
OCBOCHHE OOYUYaIOIIMMUCS CUCTEMBI MEPBOHAYATIBHBIX MOHATUN XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHATHI
OPTraHUYECKON XUMHH.

CrpykTtypa coaepkaHus OIporpaMMbl 10 XuMuu chOpMUPOBaAHA HA OCHOBE
CHUCTEMHOI0 Mojaxonaa K €€ uzyuenuro. CoaepkaHue CKIAAbIBACTCA U3 CUCTEMBI
IIOHATUM O XUMHYECKOM OJJIEMEHTE M BEIIECTBE U CHUCTEMBI IIOHATHU O
XuMuueckoil peakuuu. O0€ 3T CUCTEMbl CTPYKTYPHO OPraHU30BaHBI IIO
MPUHIMITY TIOCIEIOBATEIRHOTO Pa3BUTHSI 3HAHWKA HA OCHOBE TEOPETHUYECKUX
IIPEJCTABIECHUN PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MeHnaeneeBa Kak OCHOBHOI'O 3aKOHa
XUMMWH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— TMpPEACTaBICHUN 00 DdICKTPOJUTUYECKON JHUCCOIMAIIMU BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIMPUYECKHU
MOJTYYECHHBIX M OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCA IOCJIENOBATEIBHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHSS (PYHKIUH OOBACHEHUS W
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS M BO3MOXXHOCTEHU MPAKTHUYECKOTO
MIPUMEHEHUS U MOJYYEHUS] U3Yy4aeMbIX BEILIECTB.

OcBoeHue mnporpamMMmbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABJICHUS O XUMUYECKOU COCTABIIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM NPUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAayYHOMY 3HAHUIO U
METOJaM IO3HaHUs B Hayke. M3yyeHne XMMUU MPOUCXOIUT C MPUBJICUYCHUEM
3HAHWM W3 paHee HM3YyYCHHBIX YYEOHBIX MpeamMeToB: «OKpyKarouwmi Mupy,
«buoinorus. 5-7 xiacce» u «Pusuka. 7 Knacey.



[Ipy wW3yyeHUM XUMHUH TPOUCXOIUT (HOPMUPOBAHUE 3HAHHA OCHOB
XUMUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHM S, TPAKTUYECKON
NEATEIBbHOCTH YEJIOBEKAa M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPHI.
3amaya yyeOHOro NpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbI XMMHUYECKUX
3HAaHUA — BaXXHEHIMX (PAKTOB, TMOHATUH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, TOCTYMHBIX O00OOIIEHNI MHUPOBO33PEHYECKOTO XapaKTepa, s3bIKa
HayKH, B IPUOOIIECHUN K Hay4YHBIM METOJ/IaM IO3HaHUs NpPU U3YyUYEHUH BELIECTB
U XUMHUYECKUX PeaKkuii, B YOPMUPOBAHUU U PA3BUTUU TO3HABATEIIbHBIX YMEHUI
U UX NPUMEHEHUH B y4eOHO-IIO3HABATEIbHOW M y4e€OHO-HCCIIE0BATENIbCKON
TSI TeIbHOCTH, OCBOCHUH MpaBHJI 0€30MacHOr0 oOpalleHusi ¢ BELIECTBAMHU B
ITIOBCETHEBHOM KU3HMU.

[Ipu n3ydyeHnn XMMUM Ha yPOBHE OCHOBHOT'O 00111€r0 00pa30BaHMsI BaXKHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KakK:

— (OpPMHUPOBAHUE HWHTEJUIEKTYyaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HamnpaBJICHHOCTh OOy4Y€HUsT Ha CHCTEMATUYECKOE MpHUOOIICHHE
00Oy4aroluxcsi K CaMOCTOSITEIbHOM 1O3HABATEIbHON JAEATEIbHOCTH, HAYYHBIM
MEeTOJiaM MO3HaHUsI, GOPMUPYIOIIUM MOTUBAIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMUMU;

—  ofecriedeHHe  YCJIOBHUH,  CIIOCOOCTBYIOIIMX  NPHUOOPETEHUIO
OoOyyarolMMUCS  OMbITa PAa3HOOOpPA3HOM  AESITENBbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIMI), MMEOLINX
YHUBEpCAIbHOE 3HAUECHHE JIJISl PA3JIMYHbBIX BUIOB JIE€ATEIbHOCTH;

— (QopMupoBanue o00meH (QYHKIIMOHAIBHOM M €CTECTBEHHO-HAy4YHOU
IrPaMOTHOCTH, B TOM UYHCJIE€ YMEHHH OOBSCHATb U OLICHUBATH SIBJICHUS
OKPYAIOILEr0 MUPA, UCHOJb3Ysl 3HAHUSA U OMNBIT, MTOJYYEHHBIE IPU U3YYECHHUH
XUMUH, MPUMEHATh MX NpPH PEIICHUH NpOoOJeM B TMOBCEAHEBHOM XU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (opmupoBanre y O0OydalOIMUXCd TyMaHUCTUYECKUX OTHOLIEHUH,
NOHMMaHUsl LEHHOCTM XUMHUYECKUX 3HAHMHU JUIsl BBIPAOOTKH 3KOJOTHYECKH
11eJIeCO00pa3HOro TOBEJACHHUsI B OBITY U TPYAOBOM NEATEIbHOCTH B IIEJIAX
COXPaHEHUS CBOETO 3/10POBbs U OKPYKAOIIEU IPUPOLHON CPEBI;

— pa3BUTHE MOTUBALMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOGHHS OOIIEUETOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MPOQUIIS U HANIPABICHHOCTH JaTbHEUIIETO
oOy4eHwusl.



OOmiee 4MCIO YacoB, OTBEACHHBIX ISl M3yYEHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaiseT 136 yacoB: B § kinacce — 68 yacoB
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COILEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHauyajibHbIE XUMHYECKHE OHATHS

[Ipenmer xumun. Ponp XMMuM B )KM3HU Y€IIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemiecTBa. PuU3MUECKHE CBOMCTBA BEIIECTB. ATpErarHoe COCTOSTHUE
BeniecTB. [loHsTHE 0 MeTOAAaX MO3HAHUS B XUMUU. YUCThIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XUMHYECKUE 3JeMEHThl. CHMBOJBI XUMUYECKUX
aneMeHTOB. [IpocThie U CI0KHBIE BelIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aK0H TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHTENbHAas aTOMHasi Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHAsl Macca. MaccoBasi 10JIsl XMMHUYECKOT0 3J1eMEHTa
B COCMHCHUH.

KomnuectBo BemecrBa. Moub. Monsgpras Macca. BzaumocsaA3b
KOJIMYECTBa, MAacChl U YUCIA CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUM.

dusznueckre W XUMHUYCCKHE SBJICHHsS. XUMHYECKas peakmus u eé
MPU3HAKU. 3aKOH COXPaHEHWS MAacChl BEIIECTB. XHMHYCCKHAC YPaBHEHUS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO ¢ XMMHUYECKOH IMOCYI0H, MpaBHIaM# PabOThI B Ja0OpaTOpUH U
npuémamMu o0pallleHus ¢ Ja00paTOPHBIM 000PYI0BAHUEM, U3YUYEHHE U ONTUCAHUE
¢u3nUecKuX CBOMCTB O0Opa3lOB HEOPraHUYECKUX BEIIECTB, HaOI0IeHNE
¢usnueckux (IUIaBieHWE BOCKA, TasHUE JIbJa, PAaCTHpPAaHUE caxapa B CTYIIKE,
KHUTICHUE W KOHJICHCAIIHS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH, TPOKATMBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeJa C KUCIOTOW) SIBJICHUM, HAOII0IeHNE
U OTNMCaHNe MPU3HAKOB MPOTEKAHMS XUMUYECKUX Peakinii (pas3iokeHue caxapa,
B3aMMOJICWCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCUIA
meau (11) mpu HarpeBaHWH, B3aMMOJICHCTBUE Kejie3a C PACTBOPOM COJIU MEIH
(I1), wm3ydenue cnocoOOB pa3leiCHUs CMeCeil: C TMOMOIINBI0 MarHuTa,
buIbTpOBaHKME, BBIIAPUBAHWE, JUCTHILUIAIMSA, XpomaTtorpadus, IPOBEICHHUE
OUYMCTKH TIOBAPEHHOMN COJIM, HAOIIOJCHUE U OMMMCAHUE PE3YIbTAaTOB MIPOBEICHUS
OTBITA, WJUTFOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE MOJIEeH
MOJIEKY (IIapOCTEPKHEBBIX ).

BazkHeiinue npeacTaBuTe/ I HEOPraHNYECKUX BellleCTB



Bo3nyx — cmecsh razos. CoctaB Bo3ayxa. Kuciopoa — 3jnemMeHT u mpoctoe
BemecTBo. Haxoxkaenwe Kuciopoja B mpupoje, (GU3NUECKHe W XUMHYCCKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenne kuciopoaa. CrocoOsbl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W MPOMBIINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMHUYECKO peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- U DHJIOTEPMUYECKHE pEaKIUU. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxoxkaeHune Boaopoja B
npupoae, (U3MYECKUEe W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIO0COObI
nonydenus. Knuemorel u comnn.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 10 XUMUYECKUM YPaBHEHUSM.

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpsl.
HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass 107 BEHIECTBA B pPACTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus1. Poib pacTBOPOB B IPUPOJE U B )KU3HU YesioBeKa. KpyroBopoT BoibI
B [IpUpOJIE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccudukanusa neoprannueckux coeauHenunii. Oxcuanl. Kimaccudukanms
OKCUJIOB: coJieoOpa3yromiue (OCHOBHBIC, KHUCJIOTHBIE, amM{pOTEpHBIE) U
HecosieoOpaszyromue. Homenknatypa okcuaoB. dusnmueckue M XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHue okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IMENOYHM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ou3znueckue U XMMHYECKUE CBOMCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknartypa kuciaor. @usndyeckue u
XMMHUYECKUE CBOWMCTBA KuCIOT. Psan aktuBHoctn MeraiuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenknatypa coneit. @u3n4ecKrue 1 XUMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coien.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHUS KHUCJIOpPOJa B  BO3IYXE,
NOJIy4eHHe, COOMpaHHe, pacro3HABAaHWE W HW3YYEHUE CBOICTB KHUCIOpPOAA,
HAOJIOICHHE  B3aUMOJCHMCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUS U MPEKPAIEHUs TOpeHHUsI (TI0)kKapa), 03HAKOMIJICHHE ¢ 00pa3iamMu
OKCHJIOB M OIMCAHWE WX CBOMCTB, MOJIyYCHHE, COOMpPAaHHE, PACIO3HABAHUE U
M3y4YEHHE CBOWMCTB BOJIOPOJIa (TOPEHUE), B3aUMOJICUCTBUE BOJOPOIA C OKCUAOM
veau (II) (BO3MOXKHO UCIHONB30BAaHUE BUJIEOMATEPUATIOB), HAOJIOJICHHE



00pa3loB BEHIECTB KOJWYECTBOM | MOJb, HCCIEJOBaHHE OCOOCHHOCTEH
pacTBOPEHUsS] BEHIECTB C PA3JIMYHOM PACTBOPHUMOCTBHIO, MPUTOTOBICHUE
pPAacTBOPOB C ONPEICIEHHOW MACCOBOM JIOJIE PACTBOPEHHOIO BEIIECTBA,
B3aMMOJICUCTBHE BOJIBI C MeETa/llaMH (HATpUEM U KajbliieM) (BO3MOXHO
WCTIOJIb30BaHUE BUIEOMATEPUAIIOB), UCCIIEIOBAHNE O0Pa3lloB HEOPTaHUYECKUX
BEIIIECTB PA3JIUYHBIX KJIACCOB, HAOJIO/ICHHE U3MEHEHUSI OKPACKHU UHIUKATOPOB B
pacTBOpax KHUCIOT M Iejouel, uzydeHue B3aumojenctus okcuaa menu (1) ¢
pPacTBOPOM CEPHOM KHCIJIOTHI, KUCIOT C METaJUlaMH, pEaKUUid HEWTpaIu3aluu,
NOJIyYEHHE HEPACTBOPUMBIX OCHOBAHHUM, BHITECHEHUE OJIHOTO METaJlla JPYTUM
W3 pacTBOpPA COJIM, PEUICHUE YKCIEPUMEHTAIBHBIX 33/]1a4 10 TeMe «BaxuHeunine
KJIACChl HEOPTaHUYECKHUX COCTMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenaeneeBa. CTtpoeHne atoMoB. XHMH4YeCKasi CBSI3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHBIE PeaKIUuu

[lepBbie MOMBITKU KiIaCCU(UKAIMU XUMHYECKUX dJeMEHTOB. [loHsiTHE O
IpyImnax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U MIEIOYHO3EMEIbHBIE METaJlIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yroT ampOTEpHbIE
OKCHUJBI U TUAPOKCHU/IBL.

[Tepnoanueckuit 3akoH. [leproandeckas cucTteMa XUMHUYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[lepuonnyeckoir cucrembl xumuueckux a3emeHtoB JI. WM. Menneneesa.
[Tepyonsl u rpynnbl. DU3HMYECKUH CMBICH MHOPSAKOBOTO HOMEPA, HOMEPOB
IIEpUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000JI04Y€K aTOMOB MEPBHIX 20 XUMUUECKUX 3JIEMEHTOB
ITepunoanueckoit cucremsl 1. 1. MenneneeBa. XapakTepuCcTUKa XUMHYECKOTO
3JIEMEHTA M0 ero nonoxenuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUSI paJnyca aTOMOB XMMHYECKUX SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIIaM U MEPUOIaM.

3nauenue Ilepmommueckoro 3akoHa u llepmomnueckol  CUCTEMBI
XMMHUYECKUX JJIEMEHTOB Ul pa3BUTHUS Hayku U npaktuku. [[. . Mennaenees —
YYEHBIA U TPAXKIAHUH.

Xumudeckass cBsizb. KoBaneHTHast (TosisipHass M HEMOJIApHAs) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAs CBS3b.

Crenenbp okucieHusa. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tponecchbl oKucIeHHsI 1 BOCCTaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:



M3ydeHue o0pas3loB BEIICCTB METALIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
TUIPOKCHUAA IIMHKA C PacTBOpPaMU KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mesxcnpeomemmnunie ceasu

Peanm3zanust MeXnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 8 Kjacce
OCYILIECTBIISIETCA Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX
MOHATHUH, TaK ¥ IOHATUM, SIBJISIIOIIMXCS CACTEMHBIMU JJ1s1 OTJEIBbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTI'O ITUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TOHITHS: HAYIHBIN (PaKT, TUTIOTE3a, TEOPHS,
3aKOH, AaHaJIM3, CHUHTE3, KiIaccupukanus, TEPUOIUIHOCTh, HAOIIOIEHNE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Mmarepusi, aroMm, 3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHZ,
M30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUH 3apsi/l, BEIECTBO, TEIO,
00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, T'a3, ((U3NYECKUE BETUUUHBI, €IUHUIIBI
W3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJIBI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KUITACC

BemecTBo M XMMHUYeCKas peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMHUYECKUX 3JIEMEHTOB
. N. MengeneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
XUMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJIbLUsi W HX
COCIMHEHUN B COOTBETCTBHMU C TMOJIOKEHHEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BUIbl XUMHUECKON CBSI3U. THIBI KPUCTAJUITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU
¥ BUJIa XUMHYECKOU CBS3H.

Knaccudukanus u HoMeHKIaTypa HEOPraHUUECKUX BEIIECTB. XUMHUUECKHE
CBOMCTBA BEIIECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIaccaM HEOPTraHUYECKUX
COCMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO Pa3IuYHbIM MHpHU3HAKaM (110
YUCY U COCTABY YYacCTBYIOIIMX B PEAKIIMM BEIIECTB, MO TEIJIOBOMY 3P hEKTy,
10 U3MEHEHUIO CTeTMeHeN OKUCIICHUSI XUMUUYECKHUX JIIEMEHTOB, TI0 00paTUMOCTH,
[0 YYacCTUIO  Karajuu3aTopa). OJK30- U  DSHIOTEPMUYECKHE PEaKIIUH,
TEPMOXUMHUYECKUE YPABHEHUS.



[TonsiTue o0 ckopocTH xumuyeckor peakuuu. I[loHdarne 06 0OpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakusaX. [IoHATHE O TOMOT€HHBIX U T€TEPOT€HHBIX
peakuusax. Ilonarne o karanuse. IloHATHE O XWMHYECKOM PAaBHOBECHUMU.
@akTOophl, BIUSIOIIME HA CKOPOCTh XUMHUYECKOM PEaKIMU M IOJOKECHHE
XUMHUYECKOTO PABHOBECHSI.

OKHCIIUTETPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. (CocTaBieHUE  ypaBHEHH
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIHMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopus  SJIEKTPOIUTHYECKOW  JTHCCOLIMALIMH. ONEKTpOIUTHl U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBI. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBsA3U. CreneHp nucconuanuu. CHIBHBIE U
CcJ1a0bl€ ANEKTPOJINTHL.

Peakuuu wmoHHOro oOMeHa. YcCiOBUS NPOTEKaHWs PEaKUUid HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHblE MOHHbIE YypaBHEHHs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEd B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIIECTB — META/UIOB U HEMETa/UIoB (rpaduta W ajiMasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpusl), UCCIIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUECKON peakuu
OT BO3JIEHCTBUS Pa3lIMUYHBIX (DaKTOPOB, UCCIEIOBAHHE 3JEKTPOIPOBOAHOCTU
pacTBOpPOB BEWIECTB, MpOLECCa IUCCOLUALMU KHCIOT, IIEJI0OYed M CoJied
(BO3MOXHO ~HCIOJIb30BAaHUE BHUAECO MATEPHAIOB), MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOUIUX  MPU3HAKK TMPOTEKAaHUs peakuuid HOHHOro oOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX ~PEAKIUI
(ropenue, peakuu pa3aoKeHUsl, COEIUHEHNS ), pACIO3HABAHNE HEOPTaHUYECKUX
BEUIECTB C TIOMOLIbIO KAayeCTBEHHBIX pPEAKUMHA HAa HMOHBI, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranbl U MX coeiMHEHUA

OObmass xapakTepucTtuka ragoreHoB. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHMHUYECKHME CBOWCTBA HA MPUMEPE XJopa
(B3aMMOJEHCTBHE C METAJJIaMH, HEMETalNIaMH, IIEeI04YaMu). XJIOPOBOJIOPO.
ConsiHast KUCIOTa, XUMHUYECKHUE CBOMCTBA, MOJyYeHUE, NpuMeHeHue. JleiicTre
XJIOpa ¥ XJIOPOBOJOPOJA HA OpraHU3M 4esIoBeKa. BakHelme XJIopuabl U UX
HAXO0XIEHUE B IPUPOJIE.



Ob6mas xapakrepuctuka 3meMeHToB VIA-rpynmnsl. OcOOeHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTeTeHN OkucieHusl. CTpoeHne U PU3nYecKue CBOMCTBA
IPOCTHIX BEHIECTB — KUCIOpOAa U Cepbl. AJUIOTPONHbIE MOAUPUKAIINU
KHUCIopoZa U cepbl. XUMHUYECKHue cBoMcTBa cepbl. CepoBOIOpPOA, CTPOCHHE,
¢usznyeckue W XuUMHUUECKHe CBoicTBa. OKCHABI Cepbl KakK MPeACTaBUTEIH
KHCIOTHBIX OKCHAOB. CepHasi KHCIOTa, (U3MUECKUEe U XUMUYECKHUE CBOMCTBA
(oOmme Kak mpejcTaBUTENs Kjacca KUCIOT U crenuduueckue). XuMHUYECKUe
peaKkiMM, JIeKallMe B OCHOBE MPOMBIIUIEHHOTO CMOco0a MOJy4eHUs CEpHOM
kucnoThl. [Ipumenenune cepuoit kuciaotbl. Colid CepHOM KUCIIOThI, KaUe€CTBEHHAS
peakuusi Ha cynbdar-uoH. HaxoxxmeHnue cepbl U €€ COeIUHEHUN B MPUPOJE.
XHUMHUUYECKOE 3arpsi3HEHHE OKPYKAIOIIEW Cpelbl COCOUHEHUSMH  CEpPbI
(KUCIOTHBIE JTOKIU, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €Tro
OpEeIOTBPALCHHUS.

O6mas xapakrepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIEHUS. A30T, paclipOCTpaHEHUE B IPUPOJE,
¢usnueckue U xumMuueckue cpoiictBa. KpyroBopot azora B npupoje. AMMUAK,
ero (u3nueckue U XUMHUYECKHE CBOWCTBA, IMOJIyueHUE U NpuMmeHeHue. Comu
aMMOHHS, UX (PU3NUECKHE U XMMUUYECKHE CBOMCTBA, TpuMeHeHne. KauecTBeHHas
peaklys Ha UOHbI aMMOHUS. A30THasg KUCJIOTa, €€ MOJydeHHe, (PU3HUYECKUE U
XUMUYECKUE CBOMCTBa (OOIIME Kak MPEACTaBUTEN Kiacca KHUCIOT W
cnenuduueckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHHS B KauecTBe
MUHEPAJIbHBIX YJ0OpeHH. XHWMHUYECKOE 3arps3HEHUE OKpYXkarollel cpesbl
COCIMHEHUSIMHU a30Ta (KHUCIOTHBIE MO, 3arpsi3HEHUE BO3/yXa, MOYBBI U
BoZ10EMOB). Docdop, amnorpornHbie Mogudukanuu ¢ocdopa, Pu3MUECKUe U
xumuueckue croiicta. Oxcua pochopa (V) u pocdhopnas kucnota, Guzndeckue
U XUMHUYECKUE CBOIcTBa, monydeHue. Vcnonb3oBanue (ocharoB B KauecTBe
MUHEPATbHBIX YI0OpEHUH.

O6mas xapakrepucTtika neMeHToB |V A-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapakTEpHbIE CTENEHU OKUCJIEHUS. YTIEpol, aUIOTPOIHBIE
MOAU(DUKALIMKM, PACHpPOCTPaHEHUE B MPUPOJE, (PU3NYECKHE U XHUMHYECKUE
cBoiicTBa. Ancopouus. Kpyrosopot yriaeposa B npupoje. OKCUIbI yraepoaa, ux
¢usznyeckue MW XUMHYECKHE CBOWMCTBA, JEHCTBHUE HA KHUBBIE OPraHU3MBI,
NOJIyYCHHE U MPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (1V), rumore3a riodaJbHOTO MOTEIUVICHUS KJIMMAaTa, MapHUKOBBIM
s dekT. YronpHas KUCIIOTa U €€ COIH, uX (PU3NYSCKUEe M XUMHIECCKHUE CBOMCTRA,
nojiyueHue u npuMmeHenue. KauecTBeHHas peakiusis Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3s1CTBE.



[lepBoHauanbHble TOHATUS 00 OpPraHMYECKHX BEIIECTBaX Kak o
COCIMHEHUSX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJICH, 3TaHOJ, TJIUUEPHH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHHUKH  YIIEBOAOPOIOB  (yroib,
IPUPOJIHBIN ra3, HeTh), IPOIYKTH UX MEepepadoTKH (OCH3UH), KX POJIb B OBITY
Y TIPOMBIIUIEHHOCTH. [IoHATHE O OMONOTMYECKH Ba)KHBIX BEILECTBAaX: KUpPax,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, MOJYyUYECHHE H
npumeHenue. CoenvHeHUs: KpeMHUsi B mpupoje. OOimue mpencraBiieHus 00
okcujie kpeMuus (1V) u kpemaueBoi kucnore. CUIUKATHI, UX UCIOJIb30BAHUE B
OBITY, B TPOMBINIJICHHOCTH. BaxkHelime crpoutenabHble MaTepraibl: KepaMHuKa,
CTEKJIO, IIEMEHT, OETOH, kene300eToH. [Ipo0aembl 6e30macHOro NCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa310B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
MIPOBE/ICHHE KAUYECTBEHHBIX pEAKUHM Ha XJOPUI-MOHBI M HaOIIOJEHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaroliue (PU3nYecKkue U XMMHUUYECKHE
CBOMCTBA TaJOTEHOB M HUX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), O3HAKOMJICHHE C oOpaslamMu XJOpPUJIOB (TalOreHUIOB),
O3HAaKOMJIEHME C oOpa3lamMu cepbl U €€ COECOUHEHUSIMH (BO3MOXKHO
UCIIOJIb30BaHUE BHUAECOMATEpUaAJIOB), HaAOMIOJEHHE TMpolecca OOyTrIMBaHUS
caxapa moJ JCUCTBUEM KOHUEHTPUPOBAHHOW CEPHOWU KHCIOTBI, U3YYECHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHUCIOTHI, TPOBEIACHUE
KAueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaONMI0JIeHWEe Mpu3HaKa eé
MIPOTEKaHUsl, 03HAKOMIICHHE C (PU3UYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COCIMHEHU (BO3MOXKHO WCIIOJIb30BAaHHWE BHJIEOMATEpHUAIOB), 0Opa3lamMu
a30THBIX B (POoCHOPHBIX yIOOpPEHUH, MOJydeHHne, COONpaHue, paclio3HaBaHHUE U
M3y4YEHUE CBOMCTB aMMMaKa, NPOBEICHHUE KAaueCTBEHHBIX pPEaKUWid Ha HOH
aMMOHUSI W (¢GocpaT-MOH U HU3YYEHUE TNPU3HAKOB HUX MPOTEKAHMS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEbI0 (BO3MOKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHANIOB), HW3YYEHUE MOJACICH KPUCTALTUYECKUX
pemérok anmMasa, rpaduta, pymiepeHa, 03HaKOMIIEHUE C MTPOLIECCOM afCcopOLUn
PacCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IIPOTUBOrasa,
NoJIy4eHHe, COOMpaHue, pacno3HaBaHue U U3yUYeHHE CBOMCTB YTIIEKHUCIIOTO Ia3a,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U N3yYCHUE
MPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJIEHHE C NPOIYKIHEH CUIUKATHOU
MIPOMBIIUIEHHOCTH, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxkHeilne
HEMETAJUIbl U UX COCAMHEHUS.



MeTaibl ¥ UX COeTUHEHUS]

OOmiasi XapakTepUCTUKAa XHMHUYECKUX JIIEMEHTOB — METaUIOB Ha
OCHOBaHHH UX NOJIOXKEHHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
. 1. MenneneeBa u cTpoeHus: atToMoB. CTpoeHHE MeTalioB. MeTtayundeckast
CBSI3b M METAJUIMYECKas KPUCTAIUIMYECKAS PEIIETKA. DIEKTPOXUMUUYECKUMN PsifT
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl mnomydeHus: MmeTtawioB. [loHATHE O KOPpPO3UMM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUThl WX OT Koppo3uu. CmaBbl (CTajlb, YYTYH,
JIOPATIOMUHUNA, OpOH3a) U UX PUMEHEHUE B ObITY U IPOMBIIIIEHHOCTH.

[[lenounsie MeTasUIbL: TOJOXKEHNE B [Ilepnoandyeckoit CuCTEME XUMUYECKUX
aneMmeHTOB /. 1. MeHnneneeBa, CTpOeHHE UX aTOMOB, HAX0XJICHUE B IIPUPOJE.
duznyueckre 1 XUMUYECKHUE CBOMCTBA (Ha puMepe HaTpus U Kaius). OKCUIbI U
TUAPOKCUABl HATpusi W Kaius. [IpuMeHeHue IIEeTOYHBbIX METAUIOB M UX
COECIMHEHU.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KalbLIMK: IIOJIOKCHHE B
[lepnogmueckoi cucreme XxuMuaeckux 35eMeHToB . . Menneneesa, ctpoenue
UX aTOMOB, HaxXOXJeHHe B mpupoje. PU3MYeCKHe U XUMHUYECKHE CBOICTBA
MarHusi M Kaiblus. Bakueiimme coequHeHUs Kanblus (OKCUI, TUIPOKCHUI,
coiin). JKECTKOCThH BOJBI U CLIOCOOBI €€ YCTPAHEHHUS.

AmomuHui: nosiokeHue B llepuonnueckon cucreMe XMMHYECKHX
sanementoB JI. M. MenneneeBa, CTpOEHHE aToOMa, HAXOXKJICHUE B IPUPOJE.
duznueckre W XUMUYECKHE CBOMCTBA amtoMUHHSA. AMQOTepHBIE CBOWCTBa
OKCH/JIa U TUAPOKCUA ATFOMUHUSL.

Kenezo: nonoxenue B llepuoanueckor CUCTEME XUMUYECKUX 3JIIEMEHTOB
. . Menneneesa, ctpoeHne aToma, HaxoxkAeHue B mpupone. dusznueckue u
XUMHUYECKHe CcBoMcTBa xkeneza. Okcuapl, THApoKcHabpl U conu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE C 0Opa3llaMd METalIOB U CIUIABOB, HUX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pE3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHJA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KUCIIOPOIE
(BO3MOKHO  HKCIIOJIb30BAHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHBI: MAarHUs, KaJbIKs, ATFIOMUHUS, [ITHKA, JKeJie3a
(I u xenesa (1), menu (1), HabrFOAEHUE U OMMCAHKE TIPOIIECCOB OKPAIIMBAHUS
IJJaMEHU HWOHAMHU HATpHs, Kalusig WM Kajdblus (BO3MOXHO MCIOJIb30BAaHUE
BUJIEOMATEPUATIOB), HCCIIEIOBaHWEe aM(OTEpPHbIX CBOWCTB THUIPOKCHUAA



QTIOMUHUS U TUIPOKCHUJIA [IUHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«BaxxHeuIre METAJUTBI U UX COCTUHEHUS.

XuMHA 4 OKPYKAKIIas cpeaa

BemecTBa 1 Marepuainbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomnacHoe
HCITOJI30BAaHNE BEIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBast momors mpu
XUMUYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMMHUYECKOE 3arpsa3HEHUE OKPYKaoIIel cpebl (mpeaeinbHas JOmyCcTUMast
KOHIIEHTpaIus Belects, nanee — [1JIK). Poib Xxumuu B perieHuu 3K0JI0THYECKUX
poOJIeM.

Xumuueckuii IKCnepuMenm:

n3ydeHue o0pasioB MaTepuaioB (CTEKIIO, CTUIaBbl METAIOB, TTOJIMMEPHBIE
MaTepualbl).

Mexcnpeomemmnunie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYILIECTBIISIETCA 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MIOHATUM, TaK U MIOHATHH, SBJISIFOLIUXCS CUCTEMHBIMHU JJII OT/ICJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TIOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHSs, aHAIW3, CHUHTE3, KiIaccUuUKalus, MNePUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, MOJEb, SIBICHUE, MapHUKOBBIM
3¢ eKT, TEXHOIOTHS, MaTCPHAIHI.

dusznka: marepus, aTtoMm, dJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIH],
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJTYNPOBOJHUKH, JUAJIEKTPUKU, (OTOIIEMEHT, BEIIECTBO, TelO, OOBEM,
arperaTHOe€  COCTOSIHME  BEIIecTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTaJUIMUeCKasi pemeéTka, CIUIaBbl, (QU3UYECKHe BEJIUYWHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE IMTPOCTPAHCTBO, TIAHETHI, 3BE3b1, COJIHIIE.

buonorus: gorocunTes, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLUIUBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUsI JOCTUTAIOTCSA B XOA€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATEIIbHOM  JIESTEIIbBHOCTH B COOTBETCTBUM C  TPAAULMOHHBIMU
POCCUMCKUMHU COLIMOKYJIBTYPHBIMU M JAyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU,
MPUHATBIMU B OOLIECTBE MPAaBUJIAMU M HOPMaMH MOBEACHHS U CIIOCOOCTBYIOT
MPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIU3ALNNA 00YYarOIUXCSl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTUBHBIX LIEHHOCTHBIX OpPUEHTALlUA W
pacIIMpEHnE OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LICHHOCTHOTO  OTHOWIEHHWS K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEIUIO, ITOHUMAaHUsA 3HAYCHUSA XUMUYECKOU
HayKH B KU3HU COBPEMEHHOI0 OOIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOM
uHpopmManuen O MepeoBbIX JOCTHKEHUSX UM OTKPBITUSX MHPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTHM B HAYYHbIX 3HAaHHUAX 00
yCTpOMCTBE MUpa U OOLIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IIPEACTABJIEHUS] O COLMAIBHBIX HOPMAax M IIpaBWIaX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTHU B OOLIECTBEHHO
MOJIE3HOM, y4yeOHOMCCIIEOBATENbCKOM, TBOPYECKOM W  JIPYrux  BHJAX
JEsITEeIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM NEATENbHOCTH NPHU
BBITIOJIHEHUN YYEOHBIX, IMO3HABATENIBbHBIX 3a/1a4, BBIOJIHECHHUH XHUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Y4E€OHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIOHMMAHHIO U B3aUMOIIOMOIIH B MPOLIECCE ATON yueOHOM IeATEbHOCTH,
TOTOBHOCTH OLICHUBAaTh CBOE MOBEACHUE U IIOCTYIIKM CBOUX TOBApUILIEH C
IIO3ULIMM HPABCTBEHHBIX U IPABOBBIX HOPM C YUYETOM OCO3HAHUSA IOCIEIACTBUN
IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHYECKHUE MPEICTABICHUS O BEIIECTBE U XUMHUECKON PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOLLKE
OCHOBY JIsl TOHUMAaHUS CYIIHOCTH HAyYHON KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJBI, B3aUMOCBS3AX YEJIOBEKA C
IIPUPOTHOM CPENOU, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;



[T03HABaTEJIbHbIE MOTHBBI, HAPABIICHHBIE HA MIOJyY€HHE HOBBIX 3HAHUM 110
XUMHH, HEOOXOTUMBIE ISl OOBSICHEHHUS HaOJII0aeMbIX MPOLIECCOB U SIBJICHMIA,
M03HABATENbHOM, HH()OPMAITMOHHOM U YUTATEIBCKON KYJIbTYpPbl, B TOM YHCIIE
HABBIKOB CaMOCTOSTEIBbHOM paboOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOMU
JUTEPaTypOM, JOCTYMHBIMHU TEXHUYECKUMHU CPECTBAMHU HHPOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHIO U TO3HAHUIO, JI0O03HATEIHbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHMIO, MPOEKTHOM U  HCCIEA0BATEIbCKON
NEeSTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHSI 00yUYEHUS B
JlajabHEHIIeM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSIL:

OCO3HaHUE LIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOLICHHMS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 37J0POBBIA 00pa3 KU3HU, OCO3HAHUE IOCIEICTBUN U
HEMPUATUE BPEIHBIX NpHUBBIYEK (YNOTpeOJEHUs alIKoroyisg, HapKOTHKOB,
KypEeHHUs), HEOOXOIMMOCTH COOJTIO/ICHHUS MTPaBII O€30MACHOCTH MPHU 0OpaIlleHUN
C XMMHYECKMMU BELIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPAaKTUYECKOMY HM3yUYEHUIO Mpodeccuil U TpyAa pa3InyHOro
poJia, YBaXKEHUE K TPYJly U pe3yJbTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHHMM MO XWMHUHU, OCO3HAHHBIA BHIOOD
UHAMBUIYAJIbHOM  TPAaeKTOpUM MPOJOJDKEHHMs 00pa3oBaHHS C  Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
nOTpeOHOCTEH, yCremHol MpoPeCCHOHATILHOW JEATCIBHOCTH W Pa3BUTHSA
HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B MPO(ecCHOHATBLHON
cpene;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMUYECKU 11eJIeCO00pa3HOe OTHOILIEHUE K NMPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIlIeCTBOBaHUS, IOHUMAHUE LIEHHOCTHU 3J0POBOTrO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJIEHUS
npaBusl 0€30IaCHOrO TMOBEAEHUS MpH padoTe C BELIECTBAMH, a TaKXe B
CUTYALMSIX, YTPOKAOIIMX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YYEHUU XUMUH, IJI5
pelIeHnsT 3aJad, CBA3AHHBIX C OKPYXAWIIEH MOPUPOAHOU CpEIoM, I
MOBBILICHUSI YPOBHS SKOJOTMUYECKOM KyJIbTYpbl, OCO3HAHHUSA TJ00ATbHOTIO
XapakTepa 3KOJIOTUYECKUX MPOOIIEM U MyTel UX PeLIeHUs TOCPEACTBOM METOI0B
XUMHUH, SKOJOTMYECKOIO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBAaTbCS MM B
[I03HABATEIbHON, KOMMYHUKATUBHON U COLUAIIBHOM IIPAKTUKE.



METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMeTHBIX pPe3yJbTATOB BBIACISIOT 3HAYMMBIC JIJIS
GopMUPOBaHUS MHPOBO33PCHHsI OOIICHAYYHBIE TMOHATH (3aKOH, TEOPHS,
NPUHIIAI, TUITOTE3a, (DaKT, CHCTeMa, TTPOIIECC, IKCIIEPUMEHT U JIPYToe. ), KOTOPhIS
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEaMETax M MO3BOJISIIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O IIETOCTHON
Hay4yHOW  KapTUHE MHpa, W  yHHBEpPCalIbHBbIE Y4YeOHBIC  JEHCTBUS
(To3HaBaTeNbHBIC, KOMMYHHKATHBHBIC, PETYJIATHUBHEIEL), KOTOpPBIC
obOecrieunBarOT  (OPMUPOBAHWE  TOTOBHOCTH K  CAMOCTOSTEIHLHOMY
TJIAHUPOBAHMIO M OCYIICCTBICHUIO yUeOHOU eITeTHHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUA

ba3zoBble 1ornyeckue AecTBUA:

YMEHUSI KCIOJIb30BATh MPUEMBI JIOTHUECKOTO MBIIUJICHUS! TP OCBOCHUU
3HAHWI: PaCKPHIBATh CMBICT XUMHUYCCKUX MOHATHH (BBIACIATh UX XapaKTCPHbBIE
MIPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMHU TIOHATHSIMH ), UCTIOJIB30BaTh
MOHATHUS JUTsI OOBICHEHUS OTACIBHBIX (DaKTOB W SIBJICHHUH, BEIOUPATh OCHOBAHUS
U KPUTEPUU JIJIs1 KIacCU(PUKAIIMI XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHM,
yCTaHABJIMBATh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXKIY OOBEKTaAMH HU3Y4YEHUS,
CTPOUTH JIOTHYECKUE pacCykaeHus (MHAYKTUBHBIC, JEAyKTUBHBIC, II0
aHAJIOTUM), IeJIaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE MPUMEHSTh B TMPOIECCE IMO3HAHUS TOHATUA (TIPEIMETHBIE H
METaInpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIIOIb3yeMbIC B
XUMUH, TpeoOpa3oBbIBaTh IMIUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MIPEACTABICHHUS] — XUMHUYECKHUH 3HAK (CHMBOJI 3JIEMEHTA), XUMHUYecKas opmyria
1 ypaBHEHHWE XMMHUUYECKOW PEaKIMH — TMPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJICIBHBIX MPECTABICHUHN BBISIBIISATH U XapaKTEpPU30BaTh
CYILIECTBCHHBIC TPU3HAKU H3YYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMUYCCKUX PEaKIWi, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, TPHYUHHO-
CJICICTBCHHBIC CBSI3U M TIPOTUBOPEUHS B H3y4aeMbIX MPOIECCaX U SBICHHSIX.

Ba3oBble uccienoBaTebCcKue AeiiCTBUSA:

yYMEHHUE UCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE UHCTPYMEHTA
MO3HAHUS, a TAaKXK€ B KAa4ECTBE OCHOBBI Il (POPMUPOBAHUS TUIIOTE3BI TI0
IIPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYXKICHUMH;

NPHOOPETCHUE OMBITA 1O TUTAHHUPOBAHUIO, OPTAaHU3AIMHM W IPOBEICHUIO
VUYCHHUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJOM Tpoliecca,
CaMOCTOSITENIbHO TIPOTHO3UPOBATH €T0 Pe3yibTaT, (OPMYIHUPOBATH 0OOOIICHUS
Y BBIBOJIBI 10 pe3yjbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIISTH
OTU€T O MPOJIeNIaHHOM padoTe.



Pabora ¢ nunpopmanuei:

yYMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH WH(GOPMAIUIO
Pa3IMYHBIX BUIOB U (hOPM MIPEACTABICHHUS], TOTyYaeMyI0 U3 pa3HbIX HCTOYHUKOB
(HayyHO-TIONYJISIpHAS JIUTEpaTypa XUMHYECKOTO COJAEp>KaHUsA, CIPABOYHBIC
nocoOus, pecypcsl MHTEpHETAa), KPUTUUECKU OLICHUBATh NMPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;

yYMEHHUE NMPUMEHSTh Pa3jIu4Hble METOJIbI U 3aMPOCHI MPU TOUCKE U 0TOOpE
uH(pOpMAaIIM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JIJISi BBITTOJIHEHHUS
y4eOHBIX U MMO3HABATENIbHBIX 3a]1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHUE OIbITa
B 00JIaCTH HCTIONB30BaHMUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
OBJIAJICHUE KYJbTYpOW AaKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMANbHYIO (OpPMY IpEACTaBICHUSI
UHPOpMAMU U WIUIIOCTPUPOBATh pELIaeMble 3aJJaud HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE UCIOJb30BaTh W aHAJU3MpPOBAaTh B Mpouecce ydeOHOH U
HCCJIEI0BATENbCKON IESITENIBHOCTH HH(POPMALIMIO O BIUSHUYU IPOMBILIIEHHOCTH,
CEJIBCKOTO XO35MCTBAa M TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH MPUPOIHOU
Cpebl.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeiCTBHUSA:

YMEHHMS 3aJaBaTh BOIMPOCHI (B XO0J€ Auanora u (Wiu) JUCKYCCUHU) TIO
CyHIeCTBY 00CyXkaaeMoil Tembl, (OpPMYJIUPOBaTbL CBOU  IPENJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUSI TPEACTABISATh IMOJIyYEHHBIE pE3yJbTaThl I103HABATEIbHOU
NEeSATEIbHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTax; JenaTh MPE3eHTALHI0
PE3yNbTATOB BBIOJIHEHUS] XUMUYECKOTO AKCIIEPUMEHTA (J1a0OpaTOPHOTO OMBITA,
nabopaTtopHOil pabOThl MO UCCIEJOBAaHUIO CBOWCTB BEIIECTB, Y4YEOHOro
IPOEKTA);

yMEHHUsI y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM W  MCCIENOBATENbCKOM  JEATENBHOCTH MpPU  PELICHUU
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yué€Ta OOUIMX MHTEPECOB U COTJIACOBAHUS
no3utuii (00Cyk1eHns, 0OMEH MHEHHSIMU, «MO3TOBBIE IITYPMbI», KOOPIUHAIIHS
COBMECTHBIX JICMCTBUH, ONpENEJICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM pa0OThI U APYTHE).

PeryisiTuBHBIE YHHBepCcaJbHbIe y4eOHbIe 1eHCTBUS:

YMEHHUE CAMOCTOSITENBHO ONPENENATh LEIU NEATEIbHOCTH, TUIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPHU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JesITeILHOCTD, BRIOUpATh Hanbosiee 3PhEeKTUBHBIE CIIOCOOBI pEIIeHUsT YIEOHBIX
U TO3HABATEJIbHBIX 337]a4, CAMOCTOSITEILHO COCTAaBISATh WM KOPPEKTUPOBATH



MIPEJIOKEHHBIM AJITOPUTM ACHCTBUM NPU BBINOJHEHUN 33aJaHUM C Y4ETOM
MOTYYEHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTaX — BEILECTBAX U PEAKIIUSX,
OIIEHMBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJIbTaTa 3asiBJICHHOMN L€, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCJIOBUHU 3aIaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJabTATOB 1O OCBOCHHUIO 00S3aTEIHHOTO
coJiepKaHus, YCTAHOBJIEHHOTO JaHHOU (enepaibHOM pabouelt mporpammoi,
BBIJICJIIOT: OCBOCHHBIE O0YYaIOIIUMUCS HAy4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI
nercTBui, creuuduyeckue Ui MpeaMETHOW o007acTh  «XHUMUS», BHJIBI
JNEATEIbHOCTH 10 TMOJYYEHHID HOBOTO 3HAHUS, €ro HWHTEPHPETaLNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K koniy oOydenuss B 8 kiacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOITUXCS YMEHUINA:

e PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUI: aTOM, MOJIEKYJIa,
XUMHUYECKUHN 3JIEMEHT, IPOCTOE BEHIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAs ¥ HEOJTHOPO/IHAS ), BAJIGHTHOCTb, OTHOCUTEIIbHAS aTOMHAsI
Y MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JOJIsI XMMHYECKOIO DJIEMEHTa B COCIMHEHUH, MOJISIPHBIN
00bEM, OKCHJ, KUCJIOTa, OCHOBAaHUE, COJIb, DJIEKTPOOTPUILIATEIILHOCTD,
CTENEeHb OKHUCJICHUS, XUMUYECKash peaKiusi, KiacCuUKalus peaxiuii:
PEAKUMU COCIUHEHUS, PEaKUUU PA3JIOKCHUS, PEaKLUU 3aMEIICHUs,
peakiuu 00MeHa, 9K30- M 9HA0TEPMHUUCCKHE PEAKITUU, TETUIOBOU 3P HEeKT
peaKkIuu, SIAPO aToMa, DJICKTPOHHBIM CJIOM aroMa, aTOMHasi OpOUTalb,
pagdyc aroMa, XUMHUYECKas CBs3b, IMOJApHAss U HENOJspHasd
KOBAJICHTHAsA CBSI3b, MOHHAS CBs3b, MOH, KAaTHUOH, AHWOH, PacTBOD,
MaccoBasi J0Ji BenlecTBa (IMPOIEHTHAs KOHUEHTPALUsI) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSATUN U
MIPUMEHSThH ATU TIOHATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUII;

e HCIOJIb30BaTh XHWMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIeHUS (GopMyll
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

e ONpEAENATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCIICHHS JJIEMCHTOB B  OWHApHBIX COCIUHCHHUSIX,
MIPUHAJIC)KHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COCAMHEHUM IO
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAasT M MWOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpsiBaTh cMbIch Ilepmommueckoro 3akona J[. 1. Menneneesa:
JEMOHCTPUPOBATh NMOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJokeHus B [leproandeckoi cucreme,



3aKOHOB COXPAHEHMSI MACChl BEILIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUsI, 3aKOHA ABOTaJIpo;

OMKCHIBATh M XapaKTepu3oBaTh TabmuuHyio (opmy [lepuonnueckoi
CUCTEMbl XMMHYECKHUX DJJIEMEHTOB: pa3nyaTh TMOHATUS «TJaBHas
noarpynmna (A-rpymnmna)» u «nodounas noarpynna (b-rpynmna)», Maneie
1 OOJbIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonnueckas cucrtema xumudeckux siaemeHtoB JI. U.
MenpeneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAll sapa, oOIIee YHuCIo
AIEKTPOHOB U pachpeeieHUE UX M0 JIEKTPOHHBIM CIIOSIM);
KJIacCU(PUIIMPOBATh ~ XUMHYECKHE  DJIEMEHTBI,  HEOPTaHUYECKHE
BEIIECTBA, XUMUYECKUE peaKInu (M0 YUCITY M COCTaBY YYaCTBYIOIIUX B
pEaKIIMK BEIIECTB, 10 TEIIOBOMY 3P deKTy);

XapaKTepru30BaTh (OMUCHIBAThH) OOIME XUMUUYECKHUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJACCOB,  MOATBEpXKJas  ONUCAHHE  MpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEaKIIHil;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HX
KAUE€CTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUUYECKUX
MPEBpaICHUN B pa3IUYHBIX YCIOBUSX;

BBIYUCIISAITH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJIO XMMHYECKOTO »dJIeMeHTa To Qopmyiie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINH;

MPUMEHAITh OCHOBHBIE OTMEpaIlid MBICIUTEIBLHON AESTEIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O000O0IIeHHe, CHCTEMaTU3AIlUIO,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
U3YUYEHHUS] CBOWMCTB BEUIECTB M XHUMHUYECKHX pPEaKIHil, €CTeCTBEHHO-
Hay4YHblE  METOJbl  TO3HAaHWS —  HAOMIOJCHUE, HU3MEpEHue,
MOJEJIMPOBAHUE, IKCIEPUMEHT (PEabHbIM U MBICJICHHBIN);

CIENOBATh TMpABUJIAM  TOJB30BAHUS XHMHUYECKOM MOCYyIOW U
nabopaTopHbIM 000pPYJIOBaHMEM, a TaKKe MpaBWIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSIMH 1O BBINOJIHEHUIO
Ja00pATOPHBIX XWMHUYECKUX OIBITOB IO TOJYYEHUIO M COOHMpaHUIO
razoo0pa3HbIX BeEMIECTB (BOAOPOJAa M KHCJIOpPOJAa), MPUTOTOBICHUIO
PAaCTBOPOB C ONPENEIEHHON MAaCCOBOM JI0JIEH PAaCTBOPEHHOTO BEIIIECTBA,
IJAHUPOBATh U MPOBOAUTH  XMUMHUYECKHE  IKCIIEPUMEHTHI 10
paclo3HaBaHWID pPACTBOPOB IIEJIOYEH U KHUCIOT C [OMOIIbBIO
UHAMKATOPOB (JaKMycC, peHoJIPTaIenH, METUIOPAHXK U IpyTHE).



K koniy oOydenus B 9 kJjacce IpeIMETHbIE pe3yibTaTbl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHSATHUIN: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WUOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKas PEAKIIHsI, XUMUIECKasl CBSA3b, TEMIIOBOU d(PeKT
peakiMu, MOJIb, MOJIIPHBI  00BEM, PpacTBOp, DJIEKTPOJIHUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS TUCCOLUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUU,
OKHCIIUTENIb, BOCCTAHOBUTENIb, OKHUCICHHE W  BOCCTAHOBJICHHE,
aJoTponus, aMpOTEPHOCTb, XUMUYECKasi CBA3b (KOBaJICHTHAs, HIOHHAS,
METa/NInYecKas), KpUCTaJUIMYecKas pemieTka, KOppo3us MeETaJuIoB,
CILJIaBbl, CKOPOCTb XHMHYECKOW PpEaAKIMU, MPEIETbHO OMyCTUMAast
koHueHTpanus [[JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHITUUH U
NPUMEHSTH 3TU NOHATHUSA IPY ONMCAHUY BEUIECTB U UX MPEBPAILLICHUII;
UCIIOJIb30BaTh XHMMUYECKYI0 CHUMBOJIMKY JJIi COCTaBJICHHS (opmyl
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

OTIPENICIIATh BAJICHTHOCTh U CTETICHb OKUCJICHUS] XUMUUECKUX AJIEMEHTOB
B COCIMHEHUSX Pa3JIUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeIUHEHUM 1o (hopmyiiaM, BHJ XUMHUUYECKON
CBs3U (KOBaJIGHTHAsi, WOHHAs, METaJUIMUecKas) B HEOPraHHMYECKUX
COCMHEHUSX, 3apsii MOHA 110 XUMUYECKOU popMmyJie, XapakTep Cpebl B
BOJTHBIX pacTBopax HEOPTaHUYECKUX COCMHEHUH, THUTI
KPUCTAINTMYECKON PEHIETKU KOHKPETHOTO BEILIECTBA;

packpbiBath cMbIica Ilepuommyeckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €ro MOHUMAHME: OIHUCHIBATH W XapaKTEPU30BATh
Tabnuuynyto Gopmy Ileproanueckoil CUCTEMbI XUMUYECKHUX 2JIEMEHTOB:
pasznuyaTh MOHATUS «JaBHas noArpynna (A-rpynmna)» u «noOodHas
noarpynmna (b-rpynma)», manbie W OOJbIIME TMEPUOIBI, COOTHOCUTH
0003HAYCHUS, KOTOpPbIE HMEIOTCSI B IEPUOIUYSCKON Tabmuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHHMS aTOMOB XHUMHUUYECKUX
AJIEMEHTOB (COCTaB W 3apsi sjapa, OOIIee YHUCIO DJIEKTPOHOB U
pacmpeneynieHue UX IO OJJIEKTPOHHBIM CJIOSM), OOBSCHSTH OOIIHE
3aKOHOMEPHOCTH B UBMEHEHHUH CBOMCTB 3JIEMEHTOB M UX COCJAMHEHUN B
npeaenax MajiblX IEPUOIO0B U IMIABHBIX MOJTPYIII C YYETOM CTPOEHUS UX
aTOMOB;



KIacCU(PUIUPOBaTh ~ XUMHYECKHE  DJIEMEHTHI,  HEOPTaHUYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (110 YUCIIY U COCTaBY YYaCTBYIOIIHNX B
pEeaKIMK BEUIECTB, MO TEIIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTETECHEH
OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIUE U CICIU(PUICCKUE XUMUICCKUC
CBOMCTBA MPOCTHIX M CIOXXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHUE
IpUMEPAMH MOJIEKYJIIPHBIX M MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUii;

COCTABJISITh YPABHEHUS DJEKTPOJUTUYECKONW JHCCOLMAIMA KHUCIIOT,
LIEJI0YEed W COJIEW, NOJIHBIE W COKpPAIIEHHBIE YPABHEHUS PEAKLIMU
MOHHOTO  OOMEHa, YpaBHEHUS  pEaKUHM,  MOATBEPKIAIOUIUX
CYILIECTBOBAHUE T'€HETHUYECKON CBA3U MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUui
MTOCPEJICTBOM COCTABJIEHUS JJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUI B pPa3IWYHBIX
YCIIOBUSX;

BBIYUCIISAITH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO JIIEMEHTa MO (opmyiie
COCAMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pAacTBOpPE, IPOBOJIHTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

coOno/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMMHYECKOM  TOCYI0M U
J7a00paTopHbIM O0OpYJOBaHHEM, a TakKe IpaBuUiia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH TO BBINOJHEHUIO
7a00pPaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U yTIEKUCIIOTO Ta3a);

MPOBOAUTL  PEaKIMU, TOATBEPKAAlOlIMe KAa4eCTBEHHBIM COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MTyTEM XJIOPHU-, OPOMUI-
, monu-, kapooHat-, pocdar-, cuIMKaT-, cyiabdar-, TUIPOKCUI-UOHBI,
KaTHUOHBI aMMOHUS ¥ MOHBI U3yYEHHBIX METAJUIOB, TPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

IMPUMEHSITh OCHOBHBIE OIEPAIIMH MBICIIUTEIBHON JESITEIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0O00OIleHHEe, CHUCTEMaTU3allUIo,
BBISIBIICHUE TTPUYMHHO-CJICICTBEHHBIX CBS3E€H — ISl M3yUYEHUS CBOWCTB
BEIIECTB M XHUMHYECKHUX pEaKlHil, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HaHUS — HaOJO/IEHNEe, U3MEPEHUE, MOJICTUPOBAHUE, SKCIIEPUMEHT
(peanbHbI 1 MBICTIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
KoanuecTBO 4acos
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIe (LM POBbLIE)
KonTposabHbie IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHMS U 5 0 9 bubnnoreka IIOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c

YyeIoBeKa

19 BemecTBa 1 xuMudeckue 15 1 0 bubnnoreka IIOK

' peaxiuu https://m.eds00.ru/7f41837¢

Hroro mo pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
91 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubmuoreka [JOK

' 00 okcHugax https://m.eds00.ru/7f41837¢c
99 Bonopoa. Ilonstue o 8 0 1 bubmuotexa [JOK

' KHCJIOTax U COJISIX https://m.edso0.ru/7f41837¢
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK

' OCHOBaHMAX https://m.eds00.ru/7f41837¢
94 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK

HEOPraHUYECKUX COCIMHEHUN

Hroro no pasneny 30

https://m.edsoo.ru/7f41837¢c
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Paznea 3. Ilepuoanueckuii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMOB.
Xumuueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepuoauueckuii 3aKOH U

[Teproaudeckas cuctema
bu6nmoreka [IOK

3.1 XHMHHCCKHX DIIEMCHTOB ! 0 0 https://m.edso00.ru/7f41837c

U. Menpneneesa. Ctpoenue
aToma

XUMHYECKast CBA3b.
bubmuorexa [JOK

3.2 Oxncimrennio- 8 2 0 https://m.edso0.ru/7f41837c

BOCCTAHOBUTCIIbHBIC PCAKIITUN

HToro 1o pasnen 15 bubmmorexa LIOK
pasiely https://m.eds00.ru/7f41837¢c
PesepBHoe Bpems 3 0 0 bubmuoreka LIOK

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

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 08 > >
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9 KVIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne n/n P Kontpoabnesie IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. BeniecTBO U XUMHUYECKHE PeaKIUU
11 [ToBTOpenue u yrirydsieHre 3HaHUN 5 1 0 bubnuoreka [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnuorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs JUCCOLUAIIHS. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
91 OO6m1ast XxapakTepruCTUKa XUMUUECKHUX 4 0 1 bubnunoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepruCcTHKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa [OK
' PymisL. 6P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO6m1ast XxapakTepruCTUKa XUMUUECKHIX Bt -
2.3 aneMeHToB VA-rpymnmsl. A3ot, pochop u 7 0 1 nomoreka 1

nX COCANMHCHUA

https://m.edsoo.ru/7f41a636
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OO01mas XxapakTepuCTHKa XUMUIECKUX

bu6mmoreka [JOK
2.4 3neMeHTUOB IVA-rpynmel. Yriaepon u 8 httos://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHUS
Hroro mo pazueny 25
Pazgen 3. MeTa/liIbl H HX COeIMHEHUA
bu6mmoreka [JOK
A 7 4
3 Obume cBoficTBa MCTAILIOR https://m.edsoo0.ru/7f41a636
bubmuoreka [JOK
2 B i 1
3 aKHEUIIe MeTaJUIBI U UX COSIUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo paszneny 20
Pa3znen 4. Xumusi u okpyxamomas cpeaa
41 BemectBa u Mmatepuansl B ;KM3HU 3 bubnunoreka [JOK
' 4eJI0BeKa https://m.eds00.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmmorexa [TOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHMUE

8 KUJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
IIpeamer xumun. Ponb xumuu B
1 JKHU3HU 4yesioBeka. Tena u 1 0 0 bubmorexa [OK
' 02.09.2025  https://m.edsoo.ru/ff0d210c
BEIIIECTBA
5 IlonsaTre o MeTOaxX MO3HAHUS B 1 0 0 bubnnoreka IIOK
XUMUHU 04.09.2025  https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
3 «[IpaBuna paboTsl B 1aboparopuun 1 0 1 bubnmnoreka HOK
Y TIpUEMBI O0OpaIIEeHUs C 09.09.2025  https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM)
4 YucThie BelecTBa U CMECH. 1 0 0 bubnuoreka [IOK
Crioco0sl pazfeneHust cMmecei 11.09.2025  https://m.edsoo.ru/ff0d26ca
I1 O6ota Ne 2
5 ((I?;KT;IZ;C;: il\lfizc;;iHa npuMepe 1 0 1 brbmmorexa LTOK
! . PrMED 16.09.2025  https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
6 ATOMEI H MOIICKYJTEI 1 0 0 18.09.2025  https://m.edsoo.ru/ff0d2a6¢
XUMUYecKre 3JIEMEHTRI. 3HAKH
7 (CHMBOJITBI) XUMUYECKUX 1 0 0 bubmmorexa LOK
23.09.2025  https://m.edsoo.ru/ff0d2be8

9JICMCHTOB
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bu6nuoreka [IOK

I1
8 POCTRIE 1 CHOXHRLC BEMlecTRa 25.09.2025  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubsmorexa LHOK
YAPHOE YA 30.09.2025  https://m.edsoo.ru/ff0d2d50
3aK0H IOCTOSIHCTBA COCTaBa
10 BellecTB. XUMuyeckas popmyia. bubnmoreka [JOK
BasieHTHOCTh aTOMOB XMMHUYECKUX 02.10.2025  https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHocuTeNbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJISIpHAS bubmorexa [OK
P 07.10.2025  https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XMUMHYECKOTO bubmuorexa [JOK
3JIeMEHTa B COCIMHEHHUH 09.10.2025  https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moiib. bubmuorexa [JOK
MousipHas macca 14.10.2025  https://m.edso0.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHUE bu6mmoreka [IOK
SIBIICHUSI. XUMUYECKasl peakims 16.10.2025 @ https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBUs MPOTEKAHUS bubmuoreka [JOK
XUMHUYECKUX PEaKIUi 21.10.2025  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl bubnmnoreka [JOK
BELIECTB. XUMHUUYECKUE YPABHEHUS 23.10.2025  https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa [TOK
» P . 05.11.2025  https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
18 Krnaccudukanus XuMuueckux bubmmoreka [JOK
peakmuii (CoequHeHus, 06.11.2025  https://m.edsoo.ru/ff0d3f34
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pa3IoKEeHUs, 3aMEILCHHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIii-

bu6nmoreka [IOK

19 . 06006
DHIICTONEATCT. TIDOBIIEHHE 1 11.11.2025 https://m.edso0.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHUH
Kontponbnas padota Nel o reme
20 «BerecTBa u XMMUYECKHE bubmorexa LOK
13.11.2025  https://m.edsoo.ru/ff0d4290
peaKIum»
Boznyx — cmecsk razos. Cocras
21 Bo3ayxa. Kucnopon — snemeHT u bubmorexa [OK
' 18.11.2025  https://m.edsoo.ru/ff0d448e
npocrtoe BemectBo. O30H
duznuecKue U XUMUYECKHE
99 CBOMCTBA KHCIIOPO/ia (peaKkiuu bubnuotexa [HOK
okucieHus, ropenue). [lonsarue 20.11.2025  https://m.edsoo.ru/ff0d4614
00 okcuaax
CriocoObl ToTy4eHust KUCIIOpoa B
93 nabopaTopuu u bubnmnoreka [JOK
npombinieHHOCTH. [IpuMenenne 25.11.2025  https://m.edsoo.ru/ff0d497a
KHCIIOpOJIa
TennoBoit 3¢ ekt xumMuueckoit
peaKIuu, MOHSATHE O
24 TEPMOXHUMHUYECKOM YPaBHECHHUH bubmorexa HOK
Y ’ 27.11.2025  https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUICCKHUX
peaKnusx
TornmBo (HedTh, yroiab U METaH).
25 3ar HSHGI—EHG(I];OS . a, CIIOCOOBI : bubmorexa LOK
P AYXE, 02.12.2025  https://m.edsoo.ru/ff0d4c4a

€ro nNpcaoTBpaliCHus
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[TpakTuyeckas padora Ne 3 o
teme «llomydyenue u cobupanue

bu6nuoreka [IOK

26
KHUCJIOPO/JIa, U3YYEHHE €TO 04.12.2025  https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
B _
| e e e
HIETO: 8 09.12.2025  https://m.edso0.ru/ff0d4ddo
IpUpOJIC
dusnueckue U XUMUYECKHE
28 cBoiicTBa Bojopoaa. [Ipumenenune bubmorexa [JOK
AOPOAR. 1P 11.12.2025 https://m.edsoo.ru/ffodaddo
BOZIOpOJA
29 [ToHsATHE O KUCIOTAX U COJIAX bubmorexa [IOK
16.12.2025  https://m.edsoo.ru/ff0d50d2
30 Crioco6bl mosry4eHust BOAOPO/1a B bubnuotexa [HOK
naboparopun 18.12.2025  https://m.edsoo.ru/ff0d4dd0
ITpakTryeckas pabora Ne 4 o
31 teme «[loyduenne u cobupanue bubmorexa LOK
v P N 23.12.2025  https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, H3YUCHHE €T0 CBOHCTRBY
39 MossipHblii 00BEM ra30B. 3aKOH bubnmnorexka HOK
ABoraapo 25.12.2025  https://m.edsoo.ru/ff0d542e
Brruncinenus o0b€Ma, KOJIUYECTBA
33 BEIIIECTBA rasa Mo €ro M3BECTHOMY bubmuotexa [JOK
KOJIMYECTBY BEIIECTBA WIIH 30.12.2025  https://m.edsoo.ru/ff0d55a0
00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 YPAaBHEHUIO PEAKIMU Ha OCHOBE bubmmoreka [JOK
3aKOHA OOBEMHBIX OTHOIICHUM 13.01.2026  https://m.edsoo.ru/ff0d5708

ra3oB
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35 DOU3NYECKUE U XUMUUYECKUE bubmuorexa [JOK
CBOMCTBA BObI 15.01.2026  https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [Tonsitue 00 bubmuorexa [JOK
HHIUKATOpax 20.01.2026 @ https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.

37 HacpllienHbie 1 HEHACHIIIIEHHbBIE bubmuorexa [JOK
pacTBopbl. MaccoBast 1071 22.01.2026  https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padota Ne 5 o

38 teme «IIpuroroiieHre pacTBOPOB bubnuotexa [HOK
C oIpenenéHHOM MacCOBOM JoJIe 27.01.2026 @ https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTponbnas padorta Ne2 o teme bubnnorexka HOK
«Kwucnopoa. Bonopoa. Boga» 29.01.2026 @ https://m.edsoo.ru/ff0d6342

40 Oxcunsl: cocTaB, KiacCupUKaLUs, bu6nuoreka [IOK
HOMEHKJIaTypa 03.02.2026  https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMu4YecKue

41 CBoﬁ}:iBa KUCJIOTHBIX, OCHOBHBIX bubmmorera LOK

’ 05.02.2026  https://m.edsoo.ru/ff0d664e
1 aM(bOTEPHBIX OKCHJIOB

42 OcHoOBaHUS: COCTaB, bubmuotexa [JOK
KJ1accuukanus, HOMEHKIJIaTypa 10.02.2026  https://m.edsoo.ru/ff0d67ca

43 [Tonydyenue u xumMuyeckue bubnuoreka [JOK
CBOICTBa OCHOBaHUH 12.02.2026  https://m.edsoo.ru/ff0d67ca

m Kucnortsr: cocras, bubnuotexa [JOK
KJaccu(uKanus, HOMEHKIATypa 17.02.2026 = https://m.edsoo.ru/ffOdfee2
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[Tonyuyenue u xummudeckue

bu6nuoreka [IOK

45
CBOMCTBA KUCJIOT 19.02.2026  https://m.edsoo.ru/ffOdfee2
Conu (cpegnue): HOMEHKIATYypa,
46 CHOCOéBII) nz(['_)n )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC Bubmaorexa ITOK
. v ’ 24.02.2026  https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckas padota Ne 6.
Pemenue skciepuMeHTAIBHBIX
47 3aga4 no teMe «OCHOBHBIE bubmaorexa LIOK
26.02.2026 @ https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTraHUYCCKUX
COCTUHEHUN
I'enetnueckas CBSI3b MEKAY
48 KJIaCCaMHU HEOPraHUYECKUX bubmiorexa LIOK
. P 03.03.2026 @ https://m.edsoo.ru/00ad9a50
COEIUHEHNI
49 O06001IeHNEe U CUCTEMATU3AIIHS bubnuorexa [JOK
3HAHUH 05.03.2026 @ https://m.edsoo.ru/00ad9ch?
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI Bubmorexa ITOK
. 10.03.2026  https://m.edsoo.ru/00ad9ela
HEOPTaHWYECKHUX COCTUHCHHIMA
[TepBbie MOMBITKH
51 KJIacCU(UKALUN XUMUYECKUX bu6nuoreka [IOK
anemeHToB. [loHsATHE O rpynmax 12.03.2026  https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Iepuoanueckuii 3aK0H U
59 [lepuonnueckas cucrema bu6nuoreka [IOK
XUMHYECKUX deMeHToB J[. U. 24.03.2026 = https://m.edsoo.ru/00ada52c

Menneneena



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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https://m.edsoo.ru/00ad9a50
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bu6nuoreka [IOK

>3 Heprozsi, rpymrsi, MO py IS 26.03.2026  https://m.edsoo.ru/00ada52c

54 Crtpoenune atomoB. CocTaB bubnnoreka HOK
aTOMHBIX sifep. M3oTomnbl 31.03.2026  https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX

55 000J109€K aTOMOB AJIIEMEHTOB bubmuorexa [JOK
[Tepuoanueckoii cuctemsl 1. 1. 02.04.2026 = https://m.edsoo.ru/00ada6bc
Menneneesa
XapaKkTeprucTUKa XUMHUECKOTO

56 3JIEMEHTA MO €ro MOJIOKEHUIO B bu6mmoreka [IOK
[Tepunoanueckoii cucreme /1. U. 07.04.2026 @ https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuonnyeckoro

57 3aKOHA JIJI Pa3BUTHS HAYKU U bubnuotexa [HOK
npaktuku. J[. 1. MenaeneeB — 09.04.2026 @ https://m.edsoo.ru/00ada96e
YU€HBIH, TIEAArOr U IPAKIaHUH
Pesepubiil ypok. O6006111eHIE 1

58 CUCTEMaTHU3aI1s 3HAHWH / bubmuotexa [JOK
Bcepoccuiickas nmpoBepouHas 14.04.2026  https://m.edsoo.ru/00adb33c
pabota
Kontponbnas padota Ne4 o reme

59 «CTtpoeHne aroma. XuMHU4IecKast bubnmnoreka [JOK
cBs3b» / Beepoccwmiickas 16.04.2026  https://m.edsoo.ru/00adb486
IpoBepoyHas pabora

60 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKUX DJIEMEHTOB 21.04.2026  https://m.edsoo.ru/00adaab8
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bu6nuoreka [IOK

o1 Honast Xumireckas cesh 1 23.04.2026  https://m.edsoo.ru/00adac34
62 KoBanentnas nossipuas 1 bubnnoreka HOK
XAMUYECKas! CBSI3b 28.04.2026  https://m.edsoo.ru/00adaab8
63 KoBanientnas nenomnsipHas 1 bubnmoreka [JOK
XHMHYECKasl CBS3b 30.04.2026  https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
o4 Crenetib OKHCICHHS 1 05.05.2026 https://m.edsogru/OOadanS
65 OkucnauTenbHo- 1 bubmuorexa [JOK
BOCCTAHOBHUTEJILHBIE PEAKIIUN 07.05.2026 @ https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
06 OKHCIHTEIN H BOCCTAHOBHTENH 1 12.05.2026 https://m.edsogru/OOadb076
PesepBHeIil ypok. O000IICHHE 1
67 CHCTEMAaTHU3allMsl 3HAHUH 110 TeMe 1 bubmuorexa [JOK
«CTtpoeHne aroMa. XuMHU4IecKast 14.05.2026  https://m.edsoo.ru/00ad9ch2
CBSI3b)»
68 PesepBHblil ypok. O606111eHNE 1 1 bubnuoreka [JOK
CUCTEMATH3AINI SHAHUN 19.05.2026 | https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
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9 KVIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[lepuoauueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 0 0 bubnnoreka IIOK
XUMUYeCcKHX 351eMeHToB 1. 1. 01.09.2025  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOHCTB XUMHUUYECKHUX DIIEMEHTOB 1 0 0 bubnmorexa IOK

. 05.09.2025  https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKJIaTypa HEOPTaHUIECKUX 1 0 0 brbmmorexa LTOK
08.09.2025  https://m.edsoo.ru/00adb7e2
BEIIECTB
Buasl xumMuueckoii CBA3U U
4 THUIIBI KPUCTAUTHYECKUX 1 0 0 bubnnorexa LIOK
R P 12.09.2025 @ https://m.edsoo.ru/00adbac6
pemeTox
KonTponbnas paborta Nel mo

5 teMe «lloBTOpeHue u 1 1 0
yriyoJieHne 3HaHUH OCHOBHBIX 15.09.2025
pa3aenoB Kypca 8 Kiaccay
Knaccudukanus XuMH4ecKux

6 €aKIUH 110 Pa3INIHBIM 1 0 0 bubmmorexa TIOK
P P 19.09.2025  https://m.edsoo.ru/00adbcb0

IMpU3HaAKaM



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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https://m.edsoo.ru/00adbcb0

ITonsTue o ckopocTu
XuMuueckon peakuuu. [lonsarue

bu6nuoreka [IOK

! 0 TOMOTEHHBIX U T€TEPOreHHBIX 22.09.2025  https://m.edsoo.ru/00adbe9a
peaxusax
ITonsiTHE O XMMUYECKOM
paBHOBecuu. DakTOpHI,

8 BIIUSIONINE HA CKOPOCTh bubnmoreka [JOK
XUMUYECKON PEaKIuu 1 26.09.2025  https://m.edsoo.ru/00adc28c
MOJIOKEHHUE XUMHYECKOTO
paBHOBECHS

9 OKHCIUTEIIBHO- bu6nuoreka [IOK
BOCCTAaHOBUTEJIbHBIC PEAKIIUU 29.09.2025  https://m.edsoo.ru/00adcade
Teopust MeKTPOTUTHUECKOM

10 nuccounranuu. CUibHbIE U bubmorexa LHOK

03.10.2025  https://m.edsoo.ru/00adcd68
ci1a0ble AIEKTPOJIUTHI

11 HonHble ypaBHEHMSI peaKkLIui brbmmorexa LTOK

06.10.2025  https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCTOT U
OCHOBAHMH B CBETE
12 npezcTaBiIeHuit 0o brbmmorexa LTOK

. 10.10.2025  https://m.edsoo.ru/00add5d8
AIEKTPOTUTUYECKOM
JTUCCOLIMAITUU
XUMHUYECKUE CBOMCTBA COJIEH B

13 CBeTE TMpeACTaBICHUH 00 bubnuotexa [JOK
ANEKTPOIUTUYECKON 13.10.2025  https://m.edsoo.ru/00add8b2

JUCCoanu



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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https://m.edsoo.ru/00add8b2

bu6nuoreka [IOK

14 Homsre o riaporuse coneit 17.10.2025  https://m.eds0o.ru/00add9d4
15 O0001IcHNEe U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HAHUU 20.10.2025  https://m.edsoo.ru/00addd12
[IpaxTuueckas padora Ne 1.
16 «Pemenne sxcnepuMeHTAIBLHBIX buGnnorexa LIOK
P 24.10.2025 @ https://m.edsoo.ru/00addbfa
3amauy
KonTtponpsHas padora Ne2 mo
17 TeMe «DJIEKTPOIUTHYECKAS bubnnorexka HOK
IUccouanua. XUMHUYECKHAE 05.11.2025 @ https://m.edsoo.ru/00addecO
PEaKIMK B PaCTBOPax»
OO6111ast XapaKTEPUCTHKA
18 I‘aJII(I)IF:H)(()Bp )?;MipileTcI/II:;e Bubmaorexa ITOK
. ' 07.11.2025  https://m.edsoo.ru/00addfe2
CBOICTBa Ha IpUMEpE XJIopa
Xioposogopona. ConsgHast
19 KI/ICJ‘f)OTa inilfqewne CBOIICTBA Bubmorexa ITOK
’ ’ 10.11.2025  https://m.edsoo.ru/00ade104
MOJTyYeHUE, MPUMCHCHHE
[Tpaktuyeckas padora Ne 2 o
20 TeMme «IlomydyeHue costHOM Bubmorexa ITOK
i .. . 14.11.2025 https://m.edsoo.ru/00ade348
KHUCTIOTHI, U3y4YeHHE €€ CBOMCTBY
Berurcnenus o ypaBHEHUSIM
21 XUMUYECKHUX PEAKLUH, ECIIH bubnmnorexka HOK
OJIMH U3 PEareHTOB JaH B 17.11.2025  https://m.edsoo.ru/00ade488
A30BITKE
29 OO0m1as XxapaKTepucTUKa bubnuotexa [JOK
anemeHToB VIA-rpymmsl 21.11.2025  https://m.edsoo.ru/00ade64a
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ANOTpOINIHBIE MOAU(PHUKALINN
cepsl. HaxoxieHue cepsl u eé

bu6nuoreka [IOK

23 COCIMHEHUH B IPUPOJIE. 24.11.2025  https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoIopo, CTPOCHHCE,
24 qml:s)nqefxgei xniuqecxne bubmmorexa LJOK
. 28.11.2025  https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcuapl cepsl. CepHas KMCIIOTA,
25 bu3HYecKue 1 XUMHUIECCKHE bubmorexa LHOK
. 01.12.2025  https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XHUMHYECKUE PEAKIUH, JICKAITUE
B OCHOBE IIPOMBIIIUICHHOTO
26 croco0a Moyy4eHus CepHon bubnuoreka [IOK
KUCIIOTBI. XUMHUYECKOE 05.12.2025  https://m.edsoo.ru/00adec8a
3arpsI3HEHUE OKPYXKaroLen
CpeIbl COCTMHEHUSIMU CEPBI
97 Brrancienue MaccoBoit gosiu bubmorexa [JOK
BBIX0/1a TPOJIYKTA PEAKLUU 08.12.2025 @ https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTHKa
aneMeHToB VA-rpynisl. A30T,
28 pacrnpoCcTpaHEHHUE B IPUPOJIE, brbmmorexa LTOK
12.12.2025  https://m.edsoo.ru/00adeea6
buznyecKrue 1 XUMUYECKHE
CBOMCTBA
AMMHuak, ero ¢puznueckKue u
29 XHMHYECKHUE CBOMCTBA bubmorexa [TOK
’ 15.12.2025 https://m.edso0.ru/00adf004

MOJIY4YCHHUC U ITPUMCHCHUC
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[IpakTuueckas padora Ne 3 o

30 teme «[lomydyenne aMmmuaka bubmmorexa [JOK
y ’ 19.12.2025  https://m.edsoo.ru/00adf180
U3y4CHHE €r0 CBOMCTBY
A30THas KUCoTa, eé
31 ¢du3nvecKkre 1 XUMHYECKHE bubmmorexa LJOK
. 22.12.2025  https://m.edsoo.ru/00adf306
CBOWCTBA
VMcnonb30BaHue HUTPATOB U
coJiell aMMOHHUS B KauecTBe
39 MUHEPATBHBIX YIOOPEHHIA. bubnmnoreka HOK
XHMHYECKOE 3arpsi3HEHUE 26.12.2025  https://m.edsoo.ru/00adf518
OKpYKaIOIIEH cpebl
COCAMHEHUSIMH a30Ta
®ochop. Okcun dhocdopa (V) u
33 dbocdopHas KuciIoTa, bubnmnoreka HOK
buznyecKkue 1 XUuMHUYECKHE 29.12.2025  https://m.edsoo.ru/00adf68a
CBOMCTBA, IOJIy4CHUE
Hcnonb3oBanue Gocdatos B
34 KaueCTBE MUHEPAJIbHBIX bubnuoreka [JOK
ynoOpeHuit. 3arps3HeHue 12.01.2026 = https://m.edsoo.ru/00adfc20
IpUPOIHOI cpeabl pocharamu
VYraepon, pacipocTpaHeHUE B
35 npnp?me, gmnlfiec;l)de " brbmmorexa LTOK
. 16.01.2026  https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcunpl yriieponaa, ux
36 (1)1/131/112:6012111;6 If XJ:IMI/I‘-IGCKI/IG Bubmmorexa [IOK
19.01.2026  https://m.edsoo.ru/00adfebe

CBOICTBA. DKOJIOTUYCCKHE
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poOJIEMBbI, CBSI3aHHbBIE C
okcuom yriepoaa (1V)

37 VroibpHas KUCI0TA U €€ COIU Bubmaorexa ITOK
23.01.2026 = https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o
38 teMe "llosrydeHue yriekuciaoro bubnmoreka [JOK
rasza. KauectBeHHas peakius Ha 26.01.2026  https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorexa HOK
P 30.01.2026 @ https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTiepoaa
40 KpeMmuuii u ero coequHeHns bubnnorexa LIOK
P A 02.02.2026 = https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5.
41 Pemienne skcnepruMeHTaIbHBIX bubnmnoreka [JOK
3a7a4 o teMe «BaxHeimue 06.02.2026 | https://m.edsoo.ru/00ae0bf2
HEMETAIUIBL U KX COSTUHEHUS
Konrtponsnas padora Ne3 o
42 TeMe «BajkHelIne HeMeTallIbI Bubmorexa ITOK
09.02.2026 = https://m.eds00.ru/00ae0e18
U UX COEIUHEHUSD)
OO61as xapakTepuCcTHKa
XUMHYECKHUX DIIEMEHTOB —
43 MeTauioB. MeTtamnueckast but6mmoreka [IOK
CBSI3b U MeTaIndyecKas 13.02.2026 = https://m.edsoo.ru/00ae103e

KPHUCTAJUIMYECKasl pEIIETKA.
duznueckue cBOICTBA METAJLIIOB
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XUMHYECKHUE CBOUCTBA

44 METAJUIOB. DJIEKTPOXUMHYECKUI bubnnorexa IOK
] vp 16.02.2026  https://m.edsoo.ru/00ae1156
PAI HAMIPSHKEHUH METaJIOB
OO0mue cnocoObI MOTYYEHUS
MeTaiutoB. CIUIaBhbI.
45 Brluucnenus no ypaBHeHUSIM bubnmoreka [JOK
XUMUYECKUX PEaKIni, eCiu 20.02.2026  https://m.edsoo.ru/00ael1156
OJIMH U3 PEareHTOB COJICPIKHT
pUMecH
46 ITonsiTHe 0 KOPPO3UU METAIIOB bubnnorexa LIOK
PP 23.02.2026 = https://m.edso0.ru/00ae1278
bubnnoreka IIOK
47 [emowmere meTanb 27.02.2026  https://m.edsoo.ru/00ael4b2
48 OKcubl ¥ THAPOKCUIBI HATPHUS bubnuotexa [HOK
U KajJus 02.03.2026 @ https://m.edsoo.ru/00ae14b2
49 [llenouHO3eMeTbHBIC METAIIBI — bubmmorexa [JOK
KT U MarHui 06.03.2026 @ https://m.edsoo.ru/00ael15e8
50 Baxneiime coefuHEHUS bu6mmoreka [IOK
KalbLs 09.03.2026 = https://m.edso0.ru/00ael15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUH 13.03.2026
59 JKEcTKOoCTh BOJBI U CIOCOORI €€ bu6nuoreka [IOK
YCTpaHEHHSI 23.03.2026  https://m.edsoo.ru/00ae1886
IIpaxTuueckas padota Ne 6 o
53 Teljl)we ")KéCTKOCI”)FB BOJBI U bubmmorexa TIOK
g 27.03.2026 = https://m.edsoo.ru/00aelae8

METO/Ibl €€ yCTpaHEHUs"
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bu6nuoreka [IOK

>4 AioMHHHi 30.03.2026  https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA bubnnoreka HOK
W TUAPOKCHIA 03.04.2026 = https://m.edsoo.ru/00aelc64
bu6nuoreka [IOK
o Keieso 06.04.2026  https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH bubnmnoreka [HOK
xenesa (1) u xemnesa (1) 10.04.2026  https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH 13.04.2026
[IpakTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bubnuotexa [HOK
3a7a4 1o teme «BaxkHeimme 17.04.2026 = https://m.edsoo.ru/00ae3de8
METAJLIbI U UX COCIUHCHUS
Berurcnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJIMH U3 PEareHTOB JaH B
60 H§6HTKGI;IJ'H/I conepfm/n bubnmorexa [IOK
20.04.2026  https://m.edso0.ru/00ael1750
npuMmecu. Beruncienus
MacCOBOH J0JIU BBIXO/Ia
MPOYKTA PEAKITUU
61 O06o0mIeHre U cucTeMaTr3aIus
3HAHUH 24.04.2026
KonTponbnas padorta Ne4 o
62 TeMme «BakHewme MeTaiasl 1 97 04.2026

HUX COCIUHCHUS)



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemectBa u maTepuainsl B 1 bubnmnoreka HOK
IIOBCE/IHEBHOM JKU3HU YEJIOBEKA 04.05.2026  https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnnoreka HOK
OKpPY’KaroIllel cpebl 08.05.2026  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHnu 1 bubmmoreka [IOK
9KOJIOTUYECKHX MTPOOIeM 11.05.2026  https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600mIeHNE U 1 bubnuoreka [JOK
CUCTEMAaTH3alMsl 3HAaHUH 15.05.2026  https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [JOK
cUCTeMAaTU3alusA 3HaHUI 18.05.2026 @ https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O000IICHNE U 1 bubnuotexa [HOK
cucTeMaru3anus 3HaHuil 22.05.2026 @ https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOI'O 00111ero
o0pa3oBaHus

1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

1.3

pacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHUX HOHSTHUH: aTowm,
MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT, IIPOCTOE BEILIECTBO, CIOKHOE
BEIIIECTBO, CMECh (OHOPOJHAs U HEOAHOPO/HAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHasi M MOJIEKYJSIpHAs Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAs. Macca, MaccoBasi A0JI1 XUMHUUYECKOTO
3JIEMEHTa B COEIUMHEHHMH, MOJIAPHBI 00BEM, XHMMHUYEcKas
peaknms, KiacCH(UKAIMs pEaKIHii: peaKkIud COeAUHEHUS,
pPEaKIMU PA3JIOKEHHs], PEaKlMK 3aMeIleHus], peakiuu oOMeHa,
9K30- U IHI0TEPMUYECKUE PEAKIINH, TEII0BON 3 (EeKT peakuu,
pacTBOp, MaccoBasi 10Jisl BelIecTBa (MPOLEHTHAsE KOHIIEHTPALU)
B PacTBOpE

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHITHH
U TPUMEHATh 3TH NOHATHA IpPU OMNMCAHMM BEUIECTB U MX
IIpEBpAICHUI

UCIOJIb30BaTh XMMMYECKYI0 CHMBOJHMKY JUISI COCTaBJICHHS

(dbopMyI1 BelecTB M YpaBHEHUI XUMHUYECKUX PeaKLuit

1.4

PaCKpbIBaTb CMBICII 3dKOHOB COXpaHCHUA MACChl BCHICCTB,
IMMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 Y4YC€HHSA, 3aKOHA

ABoraapo

1.5

OonpeACiIsATb BAJICHTHOCTL AaTOMOB JJICMCHTOB B 6I/IHapHLIX

COETUHEHUIX




1.6

1.7

KJIacCH(PUIMPOBATH XUMUYECKUE PEaKIUH (II0 YUCITY M COCTaBY
YUYaCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEIII0BOMY 3 dekry)
BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl

BC€IICCTB

1.8

BBIYHUCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO SJIEMEHTA 10 (hopMyIie

COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

IIPUMCEHATH C€CTCCTBCHHOHAYYHBIC METObI II03HaHUA —
Ha6JIIOI[eHI/Ie, HU3MCPCHHUC, MOZACIIMPOBAHUC, SKCIICPUMCHT

(peanbHBIN M MBICJICHHBIH )

2.1

IIo Teme: «Baxneimue npeaACTaBUTCIM  HCOPTraHUYCCKHUX
BCIICCTB»
PaCKpbBIBATb CMBICI OCHOBHBIX XHMHUYCCKHUX MMOHSATHUH: OKCHJI,

KHCJI0OTa, OCHOBAHHUEC, COJIb

2.2

OIpPEAEIATh IPUHATIEKHOCTD BEIIECTB K ONPEeIEHHOMY KJIacCy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

2.5

2.6

XapakTepu30BaTh (OMHUCHIBATh) OOIME XMMHYECKHE CBOMCTBA
BEUIECTB  pa3JIMYHBIX  KJIAccoOB, IMOJATBEp)KJas  ONUCAHHE
IpUMEpaMU  MOJIEKYJSIPHBIX  YPaBHEHMHM COOTBETCTBYIOLIUX

XUMUYECKHUX PeaKLnn

IMPOrHO3NPOBATH CBOMCTBaA BC€IIECCTB B 3aBHUCHMOCTH OT HX
KauCeCTBCHHOI'O COCTaBa, BOBMOKHOCTHU NNPOTCKaHUA XUMHUYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBHAX

CIE0BaTh MpaBUJIaM IOJIb30BAaHUSI XUMHYECKOW MOCYAON U
n1abopaTopHBIM 000pyAOBaHKEM, a TAKXKE MPaBUIIaM OOpaleHHs
C BEIIIECTBAMH B COOTBETCTBUU C HHCTPYKIIMSIMU T10 BBITTOJTHEHUIO
1ab0OpaTOPHBIX XMMHUYECKHUX OIBITOB MO TMOJYYEHUIO H
cobupaHnio Ta3000pa3HBIX BEMIECTB (BOJOPOJIa M KUCIOPOA),
MPUTOTOBJIEHUIO PACTBOPOB C OINpPEACIEHHOW MaccoBOM AoJei
pPacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATH W TMPOBOJUTH

XUMHUYCCKUC DOKCIICPUMCHTBHI 110 PpacCllO3HABAHHUIKO PAaCTBOPOB




2.7

3.1

3.2

3.3

IIICJ'IO“IGﬁ H KHCIOT C TIIOMOIObIO HHIHWKATOPOB (J'IaKMYC,

denondrazent, METUIOPAHXK U APYTHE)
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

ITo teme: «llepuomuueckuii 3akoH u Ilepumoanueckas cucrema
xumudeckux aementoB [. M. MenaeneeBa. CTpoeHne aTOMOB.
XumMuueckas CBSI3b. OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIE

peaKImm»

pPacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHSITHH: SJIpO
aToMa, PJIEKTPOHHBINA CJION aToMa, aTOMHas OpOUTallb, Painuyc
aToma, XUMUYECKasl CBsI3b, MOJISIPHAS U HETOJIIpHAsi KOBAJICHTHAs
CBSI3b, AJNEKTPOOTPHUIATEILHOCTh, MOHHAS CBS3b, MOH, KaTHOH,

AQHHMOH, CTETICHb OKUCIICHHS
KJIaCCU(UITUPOBATh XUMUYECKHE DIIEMEHTHI

ONMHKCHIBATE W XapaKTepu3oBaTh  TaOIMYHYIO  Gopmy
[Tepuonuyeckoil cucTeMbl XMMMUYECKUX 3JIEMEHTOB: pa3jinyarb
NOHATUS «TJIaBHAs mnoarpynna (Arpymnma)» #  «1000YHas

noarpynna (brpymnmna)», «Masbie» u «00IbIIne)» MePUOIbI

3.4

3.5

packpbiBaTh cMbIc [lepuoguueckoro 3akona J[.M. MeHnneneesa:
JIEMOHCTPUPOBAaTh TMOHUMAHUE NEPUOANYECKON 3aBUCHUMOCTH
CBOMCTB XWMHYECKHUX DJIIEMEHTOB OT HX IIOJOKEHUI B

Ilepnonnueckoi cucreme

COOTHOCUTh O00O3HAuUEHUs, KOTOpPhIE HMEIOTCS B TaOIHIIe
«Ilepuoanyeckass cucrteMa XuUMH4YecKux diemeHToB JI.M.
MenaeneeBa» C YHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS
aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsj siapa, oliee

YHUCJIO DJICKTPOHOB U PACHPCACICHNUC UX T10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KUIIACC

OTpEeNsiTh CTENeHb OKHUCIEHUS DJJIEMEHTOB B OWHAPHBIX
COETUHEHUIX
OTPENIETIATh BUJ XUMHUYECKOU CBSI3M (KOBAJICHTHAs W WOHHAs) B

HCOPTaHNUYCCKUX COCAUHCHUAX




Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI OCHOBHOTI'O 00111er0
o0pa3zoBaHus

1

11

1.2

1.3

1.4

ITo Teme: «BGH_IGCTBO N XUMHYCCKad pCaKus»

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHATHI: pacTBOD,
JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, JIEKTPOIUTHYECKAS
JUCCOIMALMS, PEeakUuu HMOHHOTO OOMeHa, KaTaau3aTop,
XUMHYECKOEe paBHOBECHE, 00OpaTUMble U HeOOpaTHUMbIE PeaKIuy,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIbHBIE ~ PEAaKIUHM,  OKHUCIIMTEIb,
BOCCTAHOBUTEIIb, OKUCIEHHE W BOCCTAHOBJICHUE, aJIOTPOIIHS,
aM(pOTEepHOCTh, XHWMHYECKas CBsI3b (KOBAJICHTHAs, HWOHHAs,
MeTaJlJIN4ecKasi), KpUCTaJUIMUecKasl peéTka, CIijiaBbl, CKOPOCTh

XUMHYECKON peaKun

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MMOHATUN
U TPUMEHATh JTU TOHATHUA MpPH OMNHCAHMU BEHIECTB U MX
MPEBPALLCHUI

COCTABJISITh  YPABHEHHS  DJIEKTPOIUTHYECKON  THCCOIMAILIIN
KHCIIOT, IIEJI0YeH U COJIei, MOJIHbIE U COKpALIEHHBIE YPAaBHEHHUS
peakifii HFOHHOTO OOMeHa

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
PeaKIIHii MOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOTO OaJlaHCca ATUX

peakuun

1.5

MMpOBOANUTD paC‘léTH 110 YPaBHCHHUIO XUMHYECKOU peaKknuuu

2.1

IIo Temam: «HeMeTamabl U UX COCAUHEHU» U «MeTaaabl U UX

COETUHEHUS

XapaKkTepu3oBaTh (ONHMCHIBATh) o0OmMe U  crneuuduyeckue
XMMHUYECKHE CBOMCTBA IIPOCTBIX M  CIIOXHBIX BEIIECTB,
MOJTBEPK/1asl ONMUCAHUE MPUMEPAMU MOJIEKYJISPHBIX U MOHHBIX

ypaBHeHPIfI COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.2

COCTaBJIATH YpaBHCHUA peaKuHﬁ, MMOATBCPKAAOIIUX
CYIICCTBOBAHUEC TCHETUYECKON CBSI3H MCXKAY BCIICCTBAMU

Pa3JIMYHBIX KJIACCOB




2.3

IMIPOrHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBHUCHMOCTH OT HX
CTPOCHUA, BO3MOXXHOCTHU MMPOTCKAHUA XUMHUYCCKHUX

MIPEeBpAICHUM B Pa3JIMYHBIX YCIOBHUIX

2.4

2.5

3.1

CJIeZIOBaTh MpaBHJIAM TIOJb30BAHUS XUMHUYECKOW TOCYAOH U
n1abopaTopHBIM 000PYOBaHUEM, a TAKXKE MPaBUIaM OOpaIleHus
C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMHU IO BHITIOJTHEHUIO
Ha60paTOpHBIX XUMHWYCCKUX OIIBITOB 10 IMOJIYYCHHIO nu
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa W YIJIEKHCIIOTO

rasa)

MPOBOIMTh PEaKIUH, MOATBEPIKIAIOIINE KAaYeCTBEHHBIM COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPHI-,
Opomun, wuoaun, KapOonat, ¢docdar, cuiukar, cynbdar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHUS, HWOHBI H3YYCHHBIX
METAJUIOB,  NPUCYTCTBYIOIIME B BOJHBIX  PacTBOpax

HCOPTraHNYCCKUX BCIICCTB
ITo Teme: «XuMHS U OKpYXaroas cpeaar»

pacKpbIBaTh CMBICI OCHOBHBIX XuUMHuYecKux moHatuil: [1JIK

BCIICCTBA, KOPPO3Us MCTAJLJIOB

3.2

MPUMEHSITh OCHOBHBIE OTI€PAIIH MBICTTUTEILHOMN NeSTEIbHOCTH —
aHaJM3 W CHHTE3, CpaBHEHHE, O0OOIIEHHE, CHUCTEMATHU3AIIHIO,
BBISIBJICHHE MPUYUHHO-CJIEICTBEHHBIX CBSI3€H — ISl W3YYCHHUS
CBOﬁCTB BCIICCTB U XUMHNYCCKUX peaKHHﬁ; GCTCCTBGHHOHaquI)IC
METOJIbI TO3HAHUS — HAONI0/ICHNEe, U3MEPEHNE, MOIETUPOBaHNE,

AKCIIEPUMEHT (peabHbI U MBICICHHBIN)




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon
1

1.1

1.2

1.3

1.4

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[TepBoHayanbHbIE XUMUYECKUE TIOHATHS

IIpenmer xumun. Ponp XMMUHK B )KM3HU YETI0BEKA. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

IlonsTHe 0 MeTojax IO3HAHUS B XUMHUM. UMCTBIE BelIeCTBA UM CMECH.

Crioco0sbI pa3elieHust CMece

ATOMBI U MOJICKYJIBI. Xumunueckue s3iaeMeHTEl. CHMBOJIBI XUMHYECKHX
JJICMCHTOB. HpOCTbIC H CJIOXKHBIC BCIICCTBA. ATOMHO'MOJ’ICKYJ'IHpHOC

y4EHHUE

Xummnueckas Gopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BewecTB. OTHOCHUTENbHAsE aTOMHas Macca.
OtHocuTenbHas MoOJEKyJsIpHas Macca. MaccoBas OIS XMMHYECKOIO

9JICMCHTAa B COCAMHCHUHN

1.5

KonunuectBo BCIICCTBA. Mos. MOHHpHaH Macca. Bzaumocss3b
KOJIMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX CAWHUI] BEIICCTBA. Pacuaéter mo

dbopMynaM XUMHUECKUX COSAMHEHUIA

1.6

1.7

duznyueckue MW XHUMHUYECKHE SBICHHUSA. XHMHYECKas peakuusa u ee
IMPU3HAKH. 3aKkoH COXPAaHCHUA MACChI BCIICCTB. XuMudeckue YpaBHCHHUA.
KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHUYCCKUX peaKI_[I/Iﬁ (COCI[I/IHeHI/IH, Ppa3I0KECHUA,

3aMeIIeHus, 0OMeHa)

XVWMHYECKUH DKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOM IOCYIOH, ¢
npaBwiiaMd  paboTel B jaboparopur M npuéMaMu  OOpalieHHs ¢
7a0opaTopHbIM 000py/IOBaHMEM, M3Y4YEHHE M ONMCaHUe (PU3MUECKUX
CBOMCTB 00pa3IioB HEOPTAHMYECKUX BEIIECTB, HAOMIOJCHUE (PU3HMUECKUX
(maBneHHE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUTIEHUE U
KOHJEHCAllUS BOJAbI) U XHUMHUYECKHUX (FOpEHHE CBEYH, IPOKAIMBAHUE

MEIHOM TPOBOJIOKH, B3aUMOJEUCTBHE Mejla C KHUCIOTOW) SIBJICHHH,




HAOJIO/IEHUE U OINMCAaHUE MPHU3HAKOB MPOTEKAHHUS XUMHUYECKUX PEeaKuil
(paznoxeHue caxapa, B3aUMOJECHCTBUE CEPHOM KHUCIOTBI C XJIOPHAOM
Oapusi, pasnoxkenue ruapokcuaa  wmeau(ll)  nmpu  HarpeBaHwmw,
B3aMMOJICHCTBHE Kene3a ¢ pactBopoM conu Meau(ll), m3yuenue cnocobos
paszenieHus cMeceil (¢ MoMoIIbI0 MaruuTa, (UIbTPOBaHUE, BHIIAPUBAHUE,
TUCTUIUIALMS, XpoMaTorpadusi), MpoBeICHHE OYNCTKH TOBAPEHHOM COJIH,
HAOMO/IeHUEe U ONHCAaHUE  Pe3yJbTaTOB  IPOBEACHUSA  OIbITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHHE Mojenei

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxuneimme MMpEACTAaBUTCIIU HCOPraHNYCCKUX BEIICCTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — aineMeHT u nmpocToe
BemecTBo. HaxokaeHue kucimopoja B mpupone, (Qusmyeckue u
XUMUYeCKne cBoicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue
kucinopona. CrocoObl TMOJNydeHUs KUCIOpoJa B J1abopaTopuu U
npoMbinieHHOCTH.  KpyroBopor kuciopoga B npupone. O30H —

AJJIOTPOIIHAaA MOI[I/I(bI/IKaI_II/IH Kucjiopoaa

2.2

2.3

2.4

2.5

2.6

TemnoBoit 3hPekT XuMUYECKON peakiuu, TEPMOXUMUYECKIE YPaBHEHHUS,
9K30- M DHAOTEPMUYECKHE peakuuu. TOIUIMBO: yroJb M METaH.
3arpsi3HeHuEe BO3/AyXa, YCUJICHHE MapHUKOBOro 3¢@dekra, paspyllieHue

O30HOBOT'O CJIOA

Bonopos — anemenT u nipoctoe BetecTBo. HaxoxkaeHre Bogopoia B Ipupo/ie,
du3MYecKre M XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI TONYYCHHSI.

Kucnors! 1 comn
MounspHblii 00bEM Ta30B. Pacu€Tbl 10 XMMUYECKUM ypaBHEHUSIM

®dusnyeckue CBOMCTBa BOAbL. Boja Kak pacTBOpUTENb. PacTBOpEIL.
Hacelliennble ¥ HEHACBIILEHHBIE PAaCTBOPLI. PacTBOPUMOCTBL BEILECTB B
Bozie. MaccoBas 10J1 BEIeCTBa B pacTBOpe. XMMUYECKHUE CBOMCTBA BOJBI.
OcHoBanus. Poib pacTBOpPOB B IpUPOJIE U B )KU3HU YenoBeka. Kpyrosopor
BOABl B INpUPOJE. 3arpsA3HEHHE NpUPOJIHBIX BoA. OXpaHa M OUYUCTKA
MIPUPOAHBIX BOJI

Knaccudukanust Heoprannuecknx coenunennii. Oxcuapl. Knmaccudukanus

OKCHJIOB: colieoOpa3yromue (OCHOBHBIC, KHUCIOTHBIC, aM(OTEepHbIE) U




2.7

2.8

Heconeo6pa3y}omne. HOMCHKHaTypa OKCHJOB. duszndyeckue 1 XUMHUYECKHE

CBOMCTBA OKCHIIOB. [lomyuenue okcuaoB

OcnoBanus. Knaccudukanus OCHOBaHM: IENOYM U HEPACTBOPHUMBIC
ocHoBaHMA. HomeHknarypa ocHOBaHMHA. @DHU3HUECKHME M XHUMHUYECKHE

cBOMCTBA OCHOBaHuUN. [lonyyenue ocHOBaHMM
Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucinot. @usndeckue u
XAMHYECKHE CBOMCTBA KUCIIOT. Psi akruBHOCTH MeTtaiioB H.H. bekerona.

[Tonydyenue Kkuciaor

2.9

2.10

211

Conu. Homenknarypa cosneid. @u3ndeckue 1 XUMUYECKHE CBOMCTBA COJIEH.

[Tonyuyenue conent
I"'eneTnueckas CBA3b MECXKAY KilaCCaMH HCOPraHUYCCKUX COCIII/IHGHI/Iﬁ

XHUMHUYECKUN DKCIIEPUMEHT: KAauye€CTBEHHOE OIPENEIICHUE COJEpPKAHUSA
KHCJIOPO/ia B BO3/lyX€, MOJIy4YeHUe, COOMpaHue, paclio3HaBaHUE U U3yUeHUe
CBOMCTB  KHCIOpoO/a, HAaONIOACHHE B3aUMOJAEWCTBUS  BELIECTB C
KHUCJIOPOIOM M YCIIOBUSI BO3HMKHOBEHHMsSI M IPEKpAIlEeHUs TOPEHUs
(mo>kapa), 03HaKOMJIEHHE C 00pa3liaMi OKCHUJIOB M OMUCAHUE X CBOMCTB,
HoJy4yeHue, coOupaHue, paclo3HaBaHHE U M3y4eHHE CBOWCTB BOJOpOJA
(ropenwne), B3aumojencTerue Bojgopoaa ¢ okcuaom meau(ll) (BozmoxkHO
UCIOJIb30BaHUE BHJIEOMATepUANIOB), HaOMI0eHHe 00pas3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIe10BaHUE OCOOEHHOCTEN paCTBOPEHUS BEILIECTB
C  pAa3IMYHOW  pacTBOPUMOCTBIO, IIPUTOTOBIEHHUE  pPacTBOPOB  C
onpeaenEéHHON MAacCOBO Joneun pPacTBOPEHHOTO BEILIECTBA,
B3aUMO/IEIICTBHE BOABI C METaJUIaMU (HATpHEM M KaJlbleM) (BO3MOXHO
UCIIOJIb30BaHUE BUEOMATEPUAJIOB), ONpEAEIEHUe PAacCTBOPOB KHUCIOT U
mejaoyed ¢ MOMOLIbI0  MHJIUKATOPOB, HCCJIEIOBaHHE  OO0paslioB
HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB, HAOJIO/IEHUE N3MEHEHUs
OKpacKd HWHAMKATOPOB B pacTBOpax KUCIOT M IIeJouel, H3ydeHue
B3aumMozeiicTBus okcuaa Meau(ll) c pacTBopom cepHOM KUCITOTBI, KUCIIOT €
MeTaJUlaMH, peaKkIuid HeHTpalu3aluy, MOJy4eHHe HepacTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOIO MeTajula JIPYruM U3 pacTBOpa COJIH,
pellIeHHe SKCIEePUMEHTATIbHBIX 3a7ad 1Mo Teme «BaxHelime Kiacchl

HEOPTaHNUYCCKUX COG}II/IHCHI/II\/’I»




[Tepuoanueckuii 3akoH u [lepuoanyeckas cucteMa XUMHYECKHX
anemenToB J{.U. MenneneeBa. CTpoeHre aTOMOB. XMMHUUYECKasi CBS3b.

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pE€aKknuu

3.1

3.2

[lepBble MOMBITKK KJIaCCU(PUKAUU XUMUYECKUX 3JIeMeHTOB. [loHsTHE O
TPYIIaxX CXOHBIX JIEMEHTOB (ILIEJI0YHBIE U IEJI0YHO3EMETbHBIE METaILIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aMpoTepHbIE

OKCHUAbI U TUAPOKCHUIBI

[Tepuonnueckuii 3akoH. [lepronnueckas cucTeMa XUMUYECKUX SJIEMEHTOB
AWM. MenneneeBa. KopoTkomepuoaHas W JJIMHHONEPHOAHAS (HOPMBI
[lepuoauueckoit cuctembl xumMuueckux snemeHToB [[.M. Menneneena.
[Iepuoas! u rpynmsl. PU3NYECKHU CMBICIT IOPSAKOBOIO HOMEpa, HOMEPOB

nepruoaa v rpymuiibl 3JICMCHTA

3.3

Crpoenue aromoB. CoctaB aroMHbIX saep. M30Tonbl. DJIEKTPOHBI.
CtpoeHue HJIEKTPOHHBIX O0O0JIOYEK aTOMOB TEPBBIX 20 XHWMHUYECKHX
aneMeHToB [lepuoandeckoii cuctemsl J[.M. MenaeneeBa. XapakTepucTuka
XAMHYECKOI0 3JIEMEHTA IO €ro MOoJIOKEHHI0 B llepuoamueckoin cucreme

JI.1. MeHnneneeBa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA pagnuyCa aTOMOB XHMHUYCCKUX SJICMCHTOB,
METAJUIMYSCKUX U HEMETAINIMISCKUX CBOMCTB IIO rpymnmnamM M mnepuoaam.
3HadeHue Hepnonﬂqecxoro 3aKOHa H Hepnozu/mecxoﬁ CUCTCMBI
XUMHUYCCKUX DJBJICMCHTOB [JIA Pa3BUTHA HAYKW W IIPAKTHKH. ILI/I

MeHeneeB — y4€HbIN U IPaKJaHUH

3.5

3.6

3.7

Xumudeckas cBa3b. KoBajaeHTHas (HOJ’IﬂpHaH u HeHOJ'IHpHaH) CBA3b.

3JI€KTpOOTpI/IHaTeJ'II>HOCTB XHMHYECKHX 3JIeMEHTOB. loHHAas CBSI3b

CreneHb OKHCJICHUSA. OKHCIUTEIIFHOBOCCTAHOBUTEIILHBIC pPCaKkmuu.

Hpoueccm OKHCJICHHS U BOCCTaHOBJICHHS. OKUCIUTEIIN U BOCCTAHOBHUTEIN

XVUMUYECKUN IKCHEPUMEHT: H3y4YeHHE 00pa3lioB BELIECTB METaUIOB U
HEMETAaJUIOB, B3aUMOJCHCTBAE TUAPOKCUAA LIMHKA C PACTBOPAMU KUCIIOT U
niesIo4eii,  MPOBEACHUE  ONBITOB,  WJUIFOCTPUPYIOUIUX  MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuui  (ropeHue,  peakuuu

pa3IokKeHUs!, COeAMHEHNS)

9 KJIACC




Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

BCH_IGCTBO N XUMHUYECCKas pCaKus. HOBTOpCHI/Ie

11

1.2

[Iepnoanueckuit 3akoH. Ileproauyeckas cucteMa XUMUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CtpoeHrne aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUHU
CBOMCTB XMMHMUYECKUX 3JIEMEHTOB MEPBbIX TPEX MEPUOJIOB, KaIMs, KAIbLIHS
U HUX COEIMHEHUH B COOTBETCTBUU C IIOJOKEHHEM JJIEMEHTOB B

[leproauueckoii cUCTEME U CTPOEHUEM UX aTOMOB

Crpoenue BemiecTBa: BUAbl XUMUUECKOU CBSA3U. THIBI KPUCTATMYECKUX
pEmETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTAJUIMYECKOU
pPEMIETKN W BUJA XUMHUYECKOW CcBs3M. Kiaccudukanwst 1 HOMEHKIATypa
HEOPraHMYECKUX BEUIECTB (MEXKIyHAPOIHAS U TPUBHANIbHAS ). XUMHUYECKHE
CBOICTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJ1acCaM HEOPTraHUYECKUX

COCHHHCHHﬁ, ICHCTHUYCCKAsA CBA3b HCOPIraHNMYCCKHUX BCUICCTB

1.3

14

Knaccudukanuss XMMUYECKUX peakIMi 10 pa3IM4HbIM IPH3HAKaM (IO
YUCIy M COCTaBy Y4YaCTBYIOIIUMX B PCaKIUMKW BCUICCTB, IO TCIINIOBOMY
3 eKTy, Mo U3MEHEHHUIO CTETICHEH OKHCICHUS XUMHYECKUX 3JIEMEHTOB, 110
00paTUMOCTH, MO YYaCTHUIO KaTajlu3aropa). DK30- U SHIOTEPMHUYECKHE
peakiuy, TEPMOXMMHYECKHE ypaBHeHus. IloHsTHe O CKOpOCTH

XUMUYECKON pPeaKun

[TonsiTe 06 00paTUMBIX M HEOOPATUMBIX XUMHUUECKUX peakuusx. [lonsaTue
O TOMOTEHHBIX M TETEpOTreHHBIX peakuusax. I[loHsTHE O XMMHUYECKOM
paBHOBecuH. DaKTOPHI, BAUSIONINE HA CKOPOCTh XUMUYECKOW peakluu U

MOJIOKECHNUEC XUMHUYCCKOI'0 paBHOBCCHUS

1.5

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMU, JJICKTPOHHBIA  OanaHc
OKUCIUTEIbHO-BOCCTAHOBUTENBbHON peakuuu. (CocTaBleHUE ypaBHEHUH
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI C HCIOJb30BAHHUEM METO]Ia

QJICKTPOHHOT'O OamaHca

1.6

Teopust ~ DNEKTPOTUTHUYECKON  JTUCCOIMALMU.  DIJIEKTPOIUTHI U
HEINeKTPoJInThl. KaTnoHbI, aHNOHBI. MeXaHNu3M IHUCCOIUAIMHA BEIIECTB C
pa3IMYHBIMM  BUJAMU XUMHUYeCKOW cBsi3u. CTeneHb UCCOIUALUU.
CwibHbIE W ca0ble ANEKTPOJIUTHI. Peaknmu MOHHOTO OOMeHa. Y CIIOBHS
MPOTEKAaHUs PeaKIfii HOHHOTO OOMEHa, TIOJHBIC M COKpAIEHHbIE HOHHBIE

ypaBHeHUs peakiuid. CBOWCTBa KHUCJIOT, OCHOBAaHMM W COJIEH B CBETE




1.7

Hpe,I[CTaBJ'IeHI/Iﬁ 00 3J'I€KTpOJ'II/ITI/ILIeCKOI\/'I Jucconuanuu. KauecTBeHnble

peaxkuuu Ha noHblL. [loHsTHE O rUApONIN3E coelt

XUMHUYeCKHi SKCIICPUMCHT: O3HAKOMJICHUC C MOJCIIIMU KPHUCTAJTINIMICCKUX
penIéTOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U HEMETAIIOB (rpaduTa u
anMasa), CIOXKHBIX BELIECTB (XJIOpHAAa HATpUs); HUCCIEJOBaHUE
3aBUCHMOCTH CKOPOCTH XMMUYECKOW PEaKIMH OT BO3JICHCTBUS Pa3IMUHBIX
(baxkTopoB; HCCIEIOBAaHUE NIEKTPOIPOBOJHOCTU PACTBOPOB BEILECTB,
mpouecca JIUCCOLMAIMM  KHUCIOT, MIeJo4ell W coleidl  (BO3MOXKHO
UCIIOJIb30BAHUE BUJICOMATEPHAJIOB); MIpOBE/ICHUE OTIBITOB,
WUTIOCTPUPYIOIMX TPU3HAKM MNPOTEKAaHWsS PpeakIuid HOHHOTO OOMeHa
(oOpazoBaHue oOcajaka, BbACIEHUE ra3za, 0Opa3OBaHUE BOJIbl); OIBITOB,
WILTIOCTPUPYIOIIUX pUMEpHI OKHCJIUTEITbHO-BOCCTAHOBUTEIIBHBIX
peakmuii (ropeHue, peakiuu pa3IoXKEeHUs, COSAUHEHHs); PACIO3HABAHNE
HCOPTaHNYCCKUX BCIICCTB C INOMOIIBIO KAYCCTBCHHBIX peaKHI/II\/JI Ha HOHBI,

PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hewmertansl ¥ uX cCOeIUHEHUS

2.1

OO6mass xapakrepucTtuka ramoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — raJlOr€HOB. XMMUYECKHUE CBOMCTBA Ha MPUMEpPE XJIopa
(B3aumojieiicTBIE c METaJUIAMH, HEMETAIlJIaMH, Hies04aMu).
XnopoBogopoa. ConsiHas KHCIIOTa, XUMHYECKHE CBOMCTBA, IMOJYYEHUE,
npuMeHeHue. JleficTBue XJopa u XJIOPOBOAOPO1a Ha OPraHU3M YEJIOBEKa.

Baxueiimnine XJIOPUABI U UX HAXOXKICHUC B IIPUPOAC

2.2

OO6mas xapakrepucTtrka 31eMeHToB VIA-Tpynnbl. OcoOeHHOCTH CTPOSHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHusa. CTpoeHue U (QU3NYECKHUe
CBOWCTBA MPOCTBIX BEIIECTB — KUCIOpOJa U cepbl. AJUIOTPOIHBIE
Moau(UKAIMK KUCIOpPOJAa U Ccepbl. XHUMHUYECKHE CBOWCTBAa CEpHI.
CepoBoniopoJ1, cTpoeHue, Gpusnueckue 1 XuMuueckue cBoicTBa. OKCHIbI
Cepbl KaK TNPEJCTaBUTENN KHCIOTHBIX OKcuaoB. CepHas KucioTa,
¢u3nueckne U XMMHUYECKHe CBOMCTBA (00IIMe Kak MpeJCcTaBUTeNs Kiacca
KHUCIIOT U crenuduueckue). XMMUYECKUE PEeaKIUH, JIeKallie B OCHOBE
IPOMBIIIJICHHOTO CHoco0a MOJy4eHHUsl CepHOW KHcHoThl. [IpumeneHwue.
Conu cepHOM KHCJIOTBL, KaueCcTBEHHAas peaklus Ha Ccylb(ar-HoH.

HaxoxneHnue CCPBI U e€ COeqUHEHHUH B npupone. XHUMHUYECKOE 3arpsA3HCHUC




2.3

OKPY)KaIOH_ICI\/'I Cp€abl COCAMHCHUSAMH  CEPBI (KI/ICJ'IOTHBIC JOXIHU,

3arpsA3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 MPEeIOTBPAILECHHUS

OO6mas xapakTepucTuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTepHBIC CTENEHU OKHCIEHHs. A30T, PaclpoCTpaHEHUE B
npupoze, (GU3MUEcCKue M XUMHYecKHe cBoicTBa. Kpyrosopor asora B
npupone. AMMHUaK, ero GU3MYeCKue U XMMUYECKUE CBOMCTBA, MOTy4YCHHE
u npuMeHeHune. Conu aMMOHUS, UX (PU3NUECKUE U XMMUYECKHE CBOMCTBA,
npumeHenne. KadecTBeHHass peakuuss Ha HOHBI aMMOHHUS. A30THas
KUCIIOTa, e€ moyyueHue, Gu3n4eckue 1 XuMHUECKUe CBOICTBa (00Iue KaKk
IpEeACTaBUTENSl Kilacca KHCIOT W crneuuduyeckue). Mcmomp3oBanue
HUTPATOB M COJICl aMMOHHMS B KaueCTBE MHUHEPAJIbHBIX YAOOPECHHII.
XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOUIeH Cpelbl COCAMHEHHSIMHU a30Ta

(KUCJIOTHBIE HOXK/IH, 3arPA3HEHUE BO3/1yXa, [I0YBBI U BOJOEMOB)

2.4

2.5

2.6

®dochop, amrorporHbie Momudukanuu  docdhopa, GUHMYECKHE U
xummudeckne cBoiictBa. Oxcua docdopa(V) um docdopHas Kuciora,
¢du3nveckue W XUMHYECKUE CBOWCTBA, NOJy4YeHHe. lcnonb3oBaHue

¢dochaToB B kKauecTBE MHHEPAIBHBIX YI0OpSHUN

OO6mas xapakrepucTrka 31eMeHToB |V A-Tpynmbsl. OcoOeHHOCTH CTPOSHHS
aTOMOB, XapaKTepHble CTENEHH OKHUCIIEHUsS. YTJIepoJ, aJuIOTPOIIHbIE
Mo (UKAINK, PACIPOCTPAaHEHHUE B MPUPOJE, HPU3MUECKUE U XUMHUYECKHE
cBoiictBa. Axcop6uus. Kpyrosopor yrieposga B mnpupoae. Okcuisl
yriaepojaa, ux pU3NYecKue U XMMUYECKUE CBOMCTBA, JEHCTBHE HA YKUBBIE
OpPraHu3MBbl, TOJIyY€HHE U MpPHUMEHEHHE. OKOJOrMYeckue mpoOIeMsl,
CBsI3aHHBIE ¢ oKkcuzioM yriepoaa(lV); runoresa rmo6anbHOTO MOTETUICHUS
KJIMMaTa; NapHUKOBBIM 3(ddekr. VYrompHas kuciaora M €€ COlM, HUX
¢usznyeckue M XMMHYECKHE CBONCTBA, IIOJIYYEHHE U IPUMEHEHHUE.
KauecTBenHas peakuus Ha kapOoHaT-HOHBL. Mcnonb3oBaHne kapOOHATOB B

6BITy, MCIUIHHE, TPOMBIIIJICHHOCTH U CCJILCKOM XO3SICTBE

HepBOHa'-IaJ'II)HI)Ie mouaTust o0 OpraHnM4€CKuXx BEIICCTBAX KaK O
COCMHEHUSX yriepoda (MeTaH, OTaH, OTHUJEH, AaleTWIEeH, 3TaHoJ,
[JIMLEPUH, YKCyCHas Kuciaora). VX cocTaB M XHUMHUYECKOE CTpOECHHE.
[TonsiTHE O OMOJOTMYECKH BaXKHBIX BELIECTBAX: XKHUpaX, OeiKax, yriaeBogax
— W UX POJIM B )KU3HHU YCJIOBCKA. MaTepI/IaJ'IBHOG CAWHCTBO OPTraHUYCCKUX U

HCOPTaHNYCCKUX COE€IUHEHUH




2.7

Kpemuuii, ero ¢usnyeckre W XHMHUYECKHE CBOWCTBA, IOJIyYCHHE W
npuMmenenne. CoequHeHus KpeMHUs B ipupoie. O01mue npeacTaBieHus 0o
okcunme kpemHusa(lV) wu  kpemHueBod kucnore. CuiamKarel, HX
UCTIOJIb30BaHUE B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH. Baxnewmme
CTPOMTENBHBIC MaTepHalbl: KepamMHKa, CTEKJIO, IEMEHT, OCTOH,
xene300eToH. IIpoGieMbl Ge30MacHOrO HMCMONIb30BAHUS CTPOUTEIBHBIX

MaTCpHaJIOB B HOBCCHHCBHOP'I KHU3HU

2.8

XUMUYECKUN  SKCIIEPUMEHT: HU3y4eHHEe O00pa3loB HEOPraHHMYECKUX
BEIL[ECTB, CBOMCTB COJITHOM KUCJIOTHI; MPOBECHNE KaYECTBEHHBIX PEaKINil
Ha XJOPHA-MOHBI U HAOIIOJECHHE MPU3HAKOB HMX MPOTEKAHHS; OIBITHI,
oTpakaromue (QU3NYeCKNe M XHMHYECKHE CBONCTBA TaJOTEHOB M UX
COEIMHEHU N (BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPHAIIOB);
03HAaKOMJICHHE C 00pa3lamMu XJIOPUAOB (TJIOTC€HUIOB); O3HAKOMJICHHE C
obpasmamMu cepbl M €€ COeAMHEHUsSIMH (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEpHalioB); HaOIIOJIeHUEe IMpolecca OOYIIMBaHUA caxapa MoJ
JIEUCTBUEM KOHLIEHTPHUPOBAHHON CEPHOM KUCIIOTHI, U3YYEHNE XUMUYECKHUX
CBOMCTB pa30aBIICHHOW CEpPHOW KHCJIOTHI, IPOBEJICHHE KAa4eCTBEHHOM
peakuuMu Ha cyiabpaT-MOH M HaAOMIOJEHHE NpHU3HAKa €€ MpPOTEKaHUS;
O3HAKOMJICHHE C (U3MUecKUMH CBOMcTBamMHM a3oTa, (Gochopa U uX
COEIMHEHUH (BO3MOYXKHO HCIIOJIb30BAHUE BMJIEOMATEPHAIIOB), 00pa3zliaMu
a30THBIX U (ochopHBIX  yHAOOpeHui; TmonydeHue, coOupaHue,
pacro3HaBaHHe U U3y4Y€HUE CBOWCTB aMMHUaKa; IPOBEJCHHE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHHUS U (ocdaT-HOH U U3YYECHHE MPHU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C
MebIo (BO3MOXKHO HCIIONIb30BaHKE BHIEOMATEPUAIIOB); U3yUEHHE MOJIEIe
KPUCTAJUTMYECKUX PEIIETOK anmasa, rpaduta, Qysiepena; 03HaKOMIICHHUE C
MIPOLIECCOM a/ICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM NPOTHBOTrasa; IOJIy4€HUE, COOMpaHue, paclno3HaBaHUE U
M3Yy4YEHUE CBOMCTB YIJIEKUCIIOT0 ra3a; MpoBeIeHNE KaY€CTBEHHBIX pPeaKIuil
Ha KapOOHAT- U CUJIMKAT-WUOHBI M HU3yYEHWE MPU3HAKOB MX MPOTEKAHUS,
03HAKOMIIEHHE C MPOAYKIIMEH CHUIMKATHON IPOMBIIUIEHHOCTH; pEIIeHUE
SKCTIIEPUMEHTAIBHBIX 3a/lady MO0 TeMme «BaxHelme HeMeTaluilbl M WX

COCOUHCHU A

Mertamisl 1 UX COeIUHEHUS




3.1

OOmas xapakTepuCTHKa XHMHUYECKHX OJJIEMEHTOB — METaJUIOB Ha
OCHOBaHMM uX TnoJiokeHus:s B llepuoanueckoil cucTeME XHUMHUYECKUX
snemeHToB /.M. MenaeneeBa u ctpoeHusi aroMoB. CTpOCHHE METAJIOB.
Meraminueckas CBsi3b M METANIMUECKasl KPUCTAJUIMYECKas pelIeTKa.

DJIEKTPOXUMHUYECKUH PsiJl HANIPSIKEHU METaJJIOB

3.2

3.3

Ouznyeckue M XHUMHUYECKHE CBOiicTBa MeTauioB. OOmMe crnocoOsl
noJTydeHust MeTauioB. [ToHsATHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIE CTIOCOOBI
3alIUThl UX OT Koppo3uu. CruiaBsl (CTalb, YyT'YH, AIOpaTlOMUHUN, OpoH3a)

U MX IIPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH

[lenouyHble MeTaJUIBL: ONOKeHHE B [lepuoinyeckoii cucreMe XUMUYeCKUX
anementoB J[.MI. MeHueneeBa; CTpOEHHME HX aTOMOB; HAaxO0XJCHUE B
npupoje. Ou3nyeckue U XUMUYECKHE CBOMCTBA (Ha MpUMEpe HATpUs U
KaJII/IFI). OKCI/II[I)I U TUAPOKCHUJIbI HATPUSA U KaJIus. HpI/IMeHeHI/Ie ISJIIOYHBIX

MCTaJJIOB U UX COGI[I/IHGHI/II‘/'I

3.4

Illenoyno3eMenpHBIE METAUIBI MAarHUM W KaJbLMi: IIOJOXKCHHE B
[Iepnoanueckoit cucreme xmMmuueckux syeMeHToB .M. Menneneesa;
CTPOCHHUE WX aTOMOB; HaX0XJeHHE B pupoje. Duznueckrue U XuMHUUECKHe
CBOMCTBAa MarHusl M Kajblus. BaxHeunime coeMHEHUST KalbIUs (OKCHU/,

TUAPOKCHU, coln). ZKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AnromuHni: nonoxenue B Ilepuoauueckoii cucteMe XUMHUYECKUX 2JIEMEHTOB
.. MenneneeBa; ctpoeHne aroma; HaxoKIAeHHE B ipupojie. Guznyeckue u
XMMHYECKHE CBOWCTBAa aTIOMUHMS. AMQOTEpHbIE CBOMCTBa OKCHIA |

TUAPOKCH]IA AITFOMUHUS

Kene3o: monoxenue B [lepuoanyeckoil cHCTEME XUMHUUYECKUX IJIEMEHTOB
J.1. MenneneeBa; cTpoeHHE aToMa; HaX0XAeHUE B pupoje. Puznueckue
U XUMHUYECKHE CBOMcTBa Kene3a. OKCUIbl, THAPOKCH b U conu xene3a(ll)

u xxene3a(lll), ux cocras, cBolicTBa U MOTyUYECHHE

3.7

XUMHUYECKUN HKCIIEPUMEHT: O3HAKOMJICHHE C OOpa3llaMH METAJJIOB M
CIUTaBOB, WX (U3UYECKUMHU CBOMCTBAMH; U3yUE€HHE PE3yTbTATOB KOPPO3HH
METauIoB (BO3MOYKHO HCIIOJIb30BAaHWE BUICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJA Kalbllisd ¥ HATpUs C BOJOW (BO3MOXKHO
UCIIOJIb30BaHNE BHUCOMATEPHAIOB); HCCJICIOBAHUE CBOWCTB IKECTKOM
BOJIBI; TIPOIECCAa TOPEHUS Kelle3a B KHCIOopo/ae (BO3MOKHO HCIIOIh30BAHHE

BUJICOMaTEPHUAJIOB); MPHU3HAKOB MPOTEKaHHUSI KaueCTBEHHBIX peakuuil Ha




4.1

4.2

WOHBI (MarHus, Kaublus, adromunus, nubka, sxenesa(ll) u sxemesa(lll),
meau(ll); mabmrogeHne W omucaHue MPOLECCOB OKpalllMBaHUsS IUIAMEHU
WOHAMHU HATpHs, Kauusg W Kaiblus (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); HCCIEIOBaHUE aM(POTEPHBIX CBOWCTB THAPOKCHA
QIIOMUHUS ¥ TUIAPOKCHJIA IIMHKA; PEIICHUE YKCIICPUMEHTAIBHBIX 33]1a4 10

TeMe «BaxHenmre MeTamibl U UX COEIUHEHUS
XHUMHA U OKpYXKarolas cpena

HoBble wmarepuansl u TexHonoruu. BemectBa U mMarepuaibl B
MOBCEIHEBHOM JKU3HM 4YEJOBEKa. XMMHS UM 3J0pOBbe. be3omacHoe
MCIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas momorpb

IIpU XUMHUYCCKUX OKOrax U OTpaBJICHUAX

OCHOBBI ~ 3KOJIOTUYECKOW TI'PAaMOTHOCTH. XHUMHYECKOE 3arps3HEHHE
okpyxaromerd cpenpl IIJIK. Ponp XuMum B pelieHMM 3KOJOTMYECKHX
npobuieM. [IpupoaHble HCTOUYHUKH YTIIEBOAOPOIOB (Yrojb, IPUPOIHBIM a3,

He(Th), MPOYKTHI UX MEPEPabOTKH, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XHUMUYECKUHN OKCIICPUMCHT: H3YUCHHUC 06pa3u0B MaTcprualioB (CTGKJ'IO,

CIUIaBbl METAJUIOB, IOJUMEPHBIE MATEPUAIIbI)




MPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon

NMpPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi HA OCHOBe
PIoC

1

[IpencraBnenue:

11

0 MO3HABAEMOCTHU SIBIICHUH MPUPOIbI, TOHUMAaHUE 0ObEKTHBHOU
3HQUMMOCTH OCHOB XHMMHYECKOM HayKd Kak o00Jsactu
COBPEMEHHOT'0 €CTECTBO3HAHMSI, KOMIIOHEHTA OOIIEH KyIbTyphI U
MPAaKTUYECKON  JIEATEIIbHOCTH  YEJIOBEKa B YCIOBHSX
COBPEMEHHOr0 OOIIecTBa; MOHMMAaHUE MeCTa XHMUU Cpeau

APYrux €CTECTBCHHbIX HAYK

1.2

(¢} HAay4YHBbIX METOAAaX IIO3HaHWUA, B TOM qucCJieC
OKCIICPUMCHTAJIBHBIX U TCOPCTUYCCKUX MCTOAAX HCCICAOBAHHA
BCIICCTB n HU3YyUCHUA XUMHNYCCKHX peaKHHﬁ; YMCHHC
HUCIIOJIB30BaTh MOACIN AJIA 00BICHCHUS CTPOCHUA aTOMOB U

MOJICKYII

1.3

0 cepax mpodeccuoHATBHONW JESATETBHOCTH, CBA3aHHBIX C
XVUMHAEH M COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha
JOCTH)KEHUSIX XUMUYECKON HayKH, YTO MO3BOJIUT 00YUYaIOIIMMCS
paccmaTtpuBaTh  XUMHUIO Kak cdepy cBoe  Oyaymieit
npoeCCUOHANIbHON  JIeATEIbHOCTH U ClIeNaTh OCO3HAHHBIN
BBIOOD XMMMM Kak NpOQUIBHOIO IMpeAMEeTa MpHU Iepexoae Ha

YPOBEHb CPEAHEro o01Iero oopa3oBaHus

2.1

Brnanenune cucreMoll XUMUYECKUX 3HAHUHN U YMCHHUC ITPUMCHATDH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

BaKHEHIIINE XUMUYCCKHUE MMOHSATHS. XMMHYCCKUN QJICMCHT, aTOM,
MOIJICKYJIa, BEHIECTBO, IIPOCTOC U CIIOKHOC BCHICCTBO, OAHOPOAHAA
n HCOOHOPOaHAA CMCECH, OTHOCUTCIIBHBIC aToOMHas n

MOJICKYJISIpHasAs MacCChbl, KOJIMYCCTBO BCHICCTBA, MOJIb, MOJIIpHAA




2.2

Macca, MOJSIDHBIA OOBEM, OKCHI, KHCJIOTa, OCHOBaHHE, COJIb
(cpenHsis), XUMUYECKasl peaklysl, peaklui COCAUHEHNS, PEAKIINU
Pa3lIOKEeHUs, PEaKIMU 3aMEIICHHs, PEeaKIi OOMEHaA, TEIIOBOM
3¢ deKT peakIuu, 3K30- U JHIOTEPMUICCKHE PEaKIUu, PacTBOP,
MaccoBasi JIOJIsl XUMHUYECKOTO AJIEMEHTa B COCAMHEHHUHU, MacCoBast
JI0JIl ¥ TIPOLICHTHASI KOHLICHTpAIIMS BEIECTBA B PAacTBOPE, SAPO
aToma, JJICKTPOHHBIA CIIOW aroMa, aTOMHas OpOUTalb, paanuyc
aroMa, BaJCHTHOCTb, CTCIICHb OKHCJICHHS, XUMHYECKasi CBS3b,
ANIEKTPOOTPHUIIATEILHOCTD, MOJISIPHAS M HETIOJSIpHAsT KOBAJICHTHAS
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAsi CBS3b, KPUCTAJLUTHUYECCKAs
pemérka (aToMHasi, WOHHAs, METaUTMYecKas, MOJICKYIISIpHas),
WOH, KaTHOH, aHHMOH, OJICKTPOJIUT ©  HEIICKTPOJHT,
AIIEKTPOJIMUTUYECKAS JUCCOLMAIIMS, PEaKIMd HOHHOTO OOMEHa,
OKHUCITUTEIIbHO-BOCCTAHOBHUTEIIbHBIC ~PEAKLUH, OKUCIHTESIh U
BOCCTAHOBHTEIIb, OKHCJICHHE W BOCCTAHOBJICHHUE, DIICKTPOJIH3,
XMMHYECKOE PaBHOBECHE, OOpaTUMbIC U HEOOpAaTHMBbIC PEaKIIUH,
CKOPOCTh XUMHYECKOW peakimu, karamuzarop, 1K, xopposus

METAJIJIOB, CIUIABbI
OCHOBOIIOJIATraloIIKMe 3aKOHbI XUMHH: 3aKOH COXPaHEHUS MacChl,
nepuoanueckui 3akoH .M. MenzaeneeBa, 3aKOH MOCTOSTHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

3.1

TCOpHUU  XUMHH! ATOMHO-MOJICKYJISIpHAA TCOpus, TCOpHUA

BJIEKTPOJIUTUYECKON AUCCOUALINT
Brnanenue ocHOBaMM XMMHUYECKON TPAaMOTHOCTH, BKJIFOYAIOIIIEH:

YMEHHE TMPaBWIBHO WCIIOJIB30BaTh HW3YyYEHHBIE BEIIECTBA U
MaTepHaibl (B TOM 4HCIe MUHEpaJbHbIE YA00pEHHsI, METAIIBI U
CIUIaBBI, TPOAYKTHI TepepaOdOTKH TPUPOAHBIX HCTOYHHUKOB
yIJI€BOAOPOIOB (yIJis, TNPUPOJHOrO Taza, HepTH) B OBITY,
CEeITbCKOM XO3SHCTBE, HA MPOU3BOJACTBE M MMOHWMAaHHUE 3HAYCHUS
KHUPOB, OCNKOB, YIJIEBOJOB JUIsl OpraHM3Ma 4elloBeKa, YMEHHE
MIPOTHO3UPOBATh BIIMSIHHAE BEIIECTB U XUMHUYECKUX MTPOIIECCOB Ha

OpPTraHM3M Y€JIOBEKa U OKPYXKAIOIIYIO IPUPOAHYIO CpPELY

3.2

YMCHHUC HHTCIPHUPOBATH XHUMHUYCCKHUEC 3HAHUA CO 3HAHUAMU

JPYTUX y4eOHBIX MPEeIMETOB




3.3

HaJIW4Yhe omblTa paboThl €  pa3IMYHBIMH  HUCTOYHMKAMHU
uHbOpMAIMKM 1O XUMHUU (HAay4yHas ¥ HAyYHO-TOMYJspHAs

JIuTepaTypa, cIoBapy, CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATh I/IH(bOpMaI_[I/IIO O BEIIECTBaAx, UX
INpeBpaliCHUAX W MPAKTUUYCCKOM HNPHUMCHCHHU HW YMCHUC

HUCIOJb30BaTh €€ I peicHuA y‘le6HO-H03HaBaTeJ'IBHHX 3aJa4

Brnanenue ocHOBaMM NOHATHIHOTO anmnapara ¥ CHMBOJIMYECKOTO
S3pIKa XMMHM JJIs COCTaBlieHUS (OpMYNn HEOPraHUYECKUX
BEIIECTB, YPAaBHEHUW XUMHUUYECKUX PpEaKUUid; OCHOBAMH

xumuueckoit HomeHknatypsl (IUPAC u TpuBHnanbHOIf)

YMeHue  OOBACHATH  CBSI3b  IOJOXKEHHUS ~ DJIEMEHTa B
[lepuonuyeckoii cucTeMe ¢ YHUCIOBBIMH XapaKTEPUCTHKAMU
CTPOCHUS aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsi s/pa,
o0IIee YHciI0 3JIEKTPOHOB), PACIPENCICHHUEM JJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSM aTOMOB TEPBHIX TPEX MEPUOJIOB,

KaJlvusg U KaJIbIIUA

[IpencraBinenue o0 NEPUOAMYECKOM 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (pagmnyc aToma,
3JEKTPOOTPHUIIATEIHHOCTD), MPOCTHIX W CIOXKHBIX BEIIECTB OT
MOJIOKEHUs dyieMeHToB B [lepuoanueckoit cucreme (B MabIX
nepuojax M TJIABHBIX MOJArPYMIAX) W 3JIEKTPOHHOTO CTPOEHHUS

aToMa

YMmenue kinaccupuIpoBaTh:

7.1

XUMHUYCCKUC 3JICMCHTEI

7.2
7.3

8.1

HEOpraHUYECKHE BEIIECTBA
XUMHNYCCKUEC pCaKINn
YMeHue onpenensrs:

BAJICHTHOCTh MW CTCIIEHb OKHUCICHHA XHUMHYCCKUX DJDIJIIEMEHTOB,

3apsaa HOHa

8.2

8.3

BUJI XUMUYECKOW CBS3M M TUIl KPUCTAIUIMYECKON CTPYKTYpPHI B
COETUHEHUIX
XapakTep Cpelbl B BOJHBIX pPacTBOpax BeIIECTB (KHUCIOT,

OCHOBaHUM)




8.4

OKHCJIUTEJIb 1 BOCCTAHOBUTCIIb

9 YMeHue xapakTepru3oBath (PU3HMUECKUE U XUMUYECKUE CBOMCTBRA:
MPOCTHIX BEUIECTB (KUCIOPOJ, 030H, BOAOPOA, TpaduT, anmMas,
9.1 KpeMHHH, a30T1, pocdop, cepa, xyiop, HATpUN, KaJluid, MarHuu,
KaJIbIIUH, aTFOMUHHM, JKEJI€30)
CJIO)KHBIX BEIIECTB, B TOM YHMCIJIE UX BOJIHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJI, CEPOBOJOPOJI, OKCHJIBI U TUIPOKCHIBI
metamwioB I-1IA rpynn, amomunus, meau (I1), nunka, sxenesa (Il
9.2 u ), okcuger yrnepoma (Il u 1V), xpemuus (IV), azora u
docpopa (Il u V), ceper (IV m VI), cepuucras, cepnas,
a30THCTad, a30THasA, pochopHas, yroibHas, KpeMHHEBasi KUCIOTa
U UX COJIN)
MPOTHO3UPOBATh M XapaKTEpPH30BaTh CBOWCTBA BEIIECTB B
93 3aBHCHMOCTH OT MX COCTaBa U CTPOEHUS, IPUMEHEHHE BEUIECTB B
' 3aBHCUMOCTH OT MX CBOHCTB, BO3MOXHOCTh HPOTCKAHHS
XUMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUIX
10 YMeHue COCTaBIATh MOJIEKYJSIPHBIE W HWOHHBIE YPaBHEHHUS
peaKkuuii, B TOM YHCIIE:
10.1 peaxkuuii HFOHHOTo OOMeHa
10.2 OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI
10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOWMCTBAa M3YYEHHBIX KIIACCOB
' (TpyI) HEOpraHM4YECKUX BEIIECTB
10.4 MTOITBEPIKIAIONIUX TEHETHUECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHUe BEIYHUCISTh (POBOJUThH PACUETHI):
111 OTHOCHTEIIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHUYECKOTO 3JI€MEHTa B COETUHEHUU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00hEM ra3oB
114 10 YPaBHEHHUSAM XMMHUYECKUX PEAKIIMA M HAXOIUTh KOJMYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB PEaKIuu
12 Bnanenue (3HaHue OCHOB):




12.1

12.2

OCHOBHBIMM METOJIaMH HAy4yHOro I[O3HaHUs (HaOIIoACHUE,
U3MEpPEHUE, OJKCIEPUMEHT, MOJEIUPOBAHUE) IPU H3YUCHHUU
BELIECTB M XUMHUYECKHX SBIICHUH; yMeHue cGhOpMyInpOBaTh

MPOOJIEMY | MPEIOKUTh MTYTH €€ PeIICHHs

0e30macHoi paboThl ¢ XUMHYECKUMH BEIIECTBAMH, XUMUYICCKOM

MOCYA0H U JIabopaTOPHBIM 000pyA0BaHUEM

12.3

mpaBwiIaMd  0€30macHOro  oOpamieHWsi C  BEHICCTBAMH,
HCIIO0JIb3YEMBIMU B IOBCEAHEBHOM KU3HH, IPABUIIAMH IOBEACHUS
B LIEMSAX COEpeX)EeHUs 3J0pPOBbS U OKPYXKAIOIIEH MPUPOIHOMN
Cpelbl; TOHMMaHue Bpena (OMacHOCTH) BO3/JCUCTBUS Ha YKUBBIC
OpraHU3MbI OINpPEICIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS U

IpeaAoOTBpalliCHUA UX BPpECAHOI'O BOSI[GﬁCTBHSI

13

131

Hanuuue MPAKTHUYICCKUX HAaBBIKOB IUIAaHUPOBAHUA u

OCYHICCTBJICHHUSA CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!

HU3Yy4YCHUC U  OIKMCAHUC (bI/I3I/I‘~I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHUEC C (I)I/I?»I/I‘ICCKI/IMI/I U XUMHWYCCKHMMU ABICHUAMMU,
OIIBIThI, UWJIJIFOCTPHUPYIOIIUC MMPU3HAKU NPOTCKAHUA XUMHYCCKUX

peakuuii

13.2

HU3YyUCHUC CII0CO00B pa3aciICHUA cMmecei

13.3

134

135

13.6

MOJIYUYCHHUEC KHCJIOpOOda U H3YUCHUC Cro CBOfICTB; MOJIYYCHHEC
BOAOPOJa U U3YUCHHUEC €TO CBOﬁCTB; MOJIYUCHHUEC YTJICKUCIIOrO ra3a
U U3YUCHHUC €TI0 CBOI>'ICTB; MOJIYUCHHNEC aMMHUAaKa U U3YUCHHUC €Tro

CBOWCTB

IIPUTOTOBJIEHUE PACTBOPOB C OIPENEIEHHON MacCOBOM AOJEH

PacTBOPEHHOTO BEIIECTBA

MPUMEHEHHE  HWHAMKATOPOB  (TakMyca, METWIOpaHXka H
¢deHondTanenHa) AnA  ONpeNeNeHUs XapakTepa cpeabl B

pacTBOpaxX KUCJIOT U IIEJIOYEH

HUCCIICAOBAHUEC U OIIMCAaHHC CBOMCTB HCOPraHNM4YCCKUX BCHICCTB
Pa3IMYHbIX KJIACCOB; HU3YUCHUC B3alMOJCHCTBUS KHCIOT C
METaljlaMu, OKCHJaMH MCTaAJJIOB, PacTBOPHUMBIMHA )51
HECPACTBOPHUMbBIMU OCHOBAHHAMU, COJISIMH, IMMOJIy4YCHHC

HEPaCTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHEC OAHOro mMerajlia




13.7

JIPYTUM M3 pacTBOpa COJIM; UCCIIEJOBaHHE aM(OTEPHBIX CBOMCTB

THUAPOKCHUIAOB AJIFOMHUHUA U TUHKA

pelieHne 3KCHepUMEHTANBHBIX 3a7a4 Mo Temam: «OCHOBHbIE
KJIaCChl HEOPraHWYECKUX COCAMHEHUN»; «IJIEKTPOJUTHYECKAS
Iuccouanussy, «BaxHelme HeMeTaIbl U WX COCIMHEHHUSI»;

«BaxHelmme MeTaaiasl 1 UX COCAUHCHUA»

13.8

14

141

14.2

XUMHUYECKHE JKCIEPUMEHTBI, WLUIIOCTPUPYIONINE TPU3HAKH
MPOTEKaHMS PEaKIMii HOHHOTO 0OMEHa; Ka4yeCTBEHHBIC PEaKIIHU
Ha TPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XIJIOPHUI-,
Opomua-, uoaun-, cyiabdar-, docdar-, kapOOHAT-, CUIMKAT-
AQHWOHBI, THAPOKCHJI-WOHBI, KATHOHbI aMMOHHS, MAarHus,
KaJIBIMS, aTFOMUHUA, kene3a (2+) u kenesa (3+), menu (2+),

IIMHKA
YmMmenue:

MIPECTaBIATh PE3YyJIbTaThl SKCIIEPUMEHTA B ()OpPME BBIBOJOB,
JI0Ka3aTeNbCTB, IPaUKOB U TAOJIUL U BBIABIATh SMIMPUUYECKUE

3aKOHOMEPHOCTH

yYCTaHaBIMBaTh CBSA3M MEXAY PpEaJbHO  HaO0JII01aeMbIMU
XUMUYECKUMU SBJICHUSAMU U IIPOLECCAMHU, IMPOUCXOAAIIMMHU B
Makpo- U MHKPOMHUDPE, OOBACHATH MNPUYMHBI MHOI000pasus

BCIICCTB




HHEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJlePIKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

YucTteie BemecTBa u cMecu. CriocoObI pasziesieHus: cMecei

1.2

1.3

ATOMEBI U MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOIBI XHUMHYECKHX
9JICMCHTOB. HpOCTBIe " CJIOKHBIC BCIICCTBA.

Xumuueckass Gopmyna. BaneHTHOCTb aTOMOB XMMHYECKHUX 3JIEMEHTOB.

CTeneHb OKHCIICHUS

14

1.5

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTEIBLHAS aTOMHAs Macca.
OTtHOCHUTENIBHAS MOJICKYJIApHast Macca. MaccoBasgs [0 XUMHYECKOIO

9JICMCHTA B COCIMHCHHUH

KommaectBo BemectBa. Mok, MossipHas macca. MoJIIpHBIi 00bEM Ta3oB.

B3aumocBs3b KOJIMYCECTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA

1.6

DuU3nYecKUe U XUMUYECKHE SIBICHUS. XUMUYECKas peakus U €€ IpU3HaKU.
3aKOH COXpAaHEHHS MACChI BEILIECTB. XUMHUECKHE YPaBHEHUS
[Iepnonnueckuit 3akoH u [lepuonnueckas cucreMa XUMUYECKHX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonnueckuii 3akoH. [lepuoguueckas cucteMa XMMUYECKUX 3JIEMEHTOB
JA.N. Mengeneesa. [leprnoast u rpymmbl. @U3UUECKUNA CMBICT TOPSIAKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI 2JICMCHTA

2.2

2.3

Crpoenne aromoB. CoctaB aromMHbIX siep. M3orTombl. DIEKTPOHBI.
CrpoeHue >JEKTPOHHBIX 000JI0UEeK AaTOMOB IMepBbIX 20 XHMMHYECKHX

aneMeHToB llepuoanyeckoii cucremsl [[.11. MenneneeBa

3aKOHOMEPHOCTH B M3MEHEHUM CBONCTB XMMHUYECKHX IJIEMEHTOB MEPBBIX
TpEX MEePUOJIOB, KaJus, KaJbIUs (pagmnyca aTOMOB,
AIEKTPOOTPHUIIATEIHPHOCTH, METATUYECKUX U HEMETAIUNTMYECKUX CBOMCTB) U
WX COEIMHEHUH B COOTBETCTBUM C TOJOXKEHHEM DJIIEMEHTOB B

[Iepnonnueckoil cucTeMe U CTPOCHUEM X aTOMOB

CrpoeHue BelecTBa




3.1

Xumuyeckass cBsi3b. KoBaneHTHas (MOJdsipHas W HEMOJSpHAsi) CBS3b.
DNeKTPOOTPULIATEILHOCTh XMUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Merannndeckas CBI3b

3.2

Tunbel kpucTaIMUecKuX pemeEToK (aToOMHas, MOHHAas, MeTajiindeckas),
3aBUCUMOCTB CBOMCTB BELIECTBA OT TUIIA KPUCTAIIMYECKOM PEIIETKU U BU1A

XHUMHYECKOH CBI3U

Baxwnelime npencraBuTelln HEOPraHMYECKUX BelecTB. Hemeramisl u ux

COCIUHECHUA. MeTamisl 1 uX COCIUHCHUA

4.1

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX COCTUHCHUN: OKCUIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHEIE, amM(pOTepHBIC) u
Hecosieo0pa3yrolye; OCHOBaHM (MIEIOYN U HEPACTBOPUMBIC OCHOBAHUS);
KHCJIOT (KUCIIOpOJICOAepkKae M OECKHCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCIIBIX )

4.2

4.3

4.4

dusznueckue M XUMHUYECKHE CBOWMCTBA IMPOCTHIX BEIECTB-HEMETALIOB!
BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

dusnueckue U XUMHUYECKUE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJJIOB: JINTHA,
HATpUs,  KalWs, MarHus W KalblWs,  aJIOMHHHS,  JKele3a.

DNEKTPOXUMHUUECKUN Psiji HAIIPSHKEHUH METaIIOB

Ou3nyeckue W XUMHYECKHME CBOMCTBA BOJAOPOIHBIX COCIMHEHUM

HEMCTAJJIOB: XJIOPOBOAOPOAA, CCPOBOAOPOJAA, aMMHUAKaA

4.5

4.6

dusnyeckre 1 XUMUIECKUE CBOWCTBA OKCUIOB HeMeTainioB: cepsl (1V, V),
asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(lV).
[TonydyeHnne OKCHI0B HEMETAIIIIOB

Xumnueckue coiictBa okcu10B: MetaiwioB |A—IIIA rpynm, nunka, mequ(ll) n

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

4.7

XUMHUECKHE CBOICTBa OCHOBaHMH M aM(OTEPHBIX TUAPOKCHIOB (Ha
IpUMepe FUAPOKCUIO0B alIFOMUHNS, JKene3a, [IMHKa). [lomyuenue ocHoBaHui

1 aM(OTepHBIX THIPOKCUIOB

4.8

4.9

OO6ume XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOIHOM,
CEepOBOJIOPOAHOMN, CEPHUCTON, CEPHOM, a30THOMH, PpochopHOH, KPEeMHHUEBOH,
yroiabHOH. OcoOble XUMUYECKHE CBOMCTBA KOHIEHTPUPOBAHHOM CEpHOM U

a30THOM KucnoT. [lonydenue kucmor

OO6mme XxuMHUIECKHe CBOMCTBA cpeHux coiier. [omyduenue coneit
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HOJ'Iy‘leHI/IC, co6npaHHe, pacimo3sHaBaHHUE€ BOAOpPOAAa, KMCJIOpOJda, aMMHAaKa,

YTJIIEKHCIIOTO ra3a B 1abopaTopuu

[Tonyyenne ammuaka, CEpHOM M A30THOM KHCIIOT B IMPOMBIIUIEHHOCTH.

OO6mmue crmocoOb! MOTYyYEHUS METAJIIOB

4.12

5.1

5.2

I'enernueckas cBsI3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN
XUMHYECKUE PEAKIIUU

Knaccupukanuss XMMHYECKHX pEakIMid MO Pa3IMYHbIM IPU3HAKAM: IO
YUCIIy U COCTaBY Yy4YacTBYIOIIMX B PEAKUUU BEILIECTB, II0 TEIJIOBOMY

3¢ ey, Mo N3MEHEHUIO CTETICHEH OKUCIICHUSI XUMHYECKHUX JJIEMEHTOB

TernoBoit ApPeKT XUMUIECKON peakIiy, TEPMOXUMUYECKAE YPaBHEHHUS.

DK30- 1 OHAOTCPMHUUCCKUC PCAKIIUHU. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHUA

5.3

OKHCIUTENTBHOBOCCTAHOBUTEIIBHBIE peaxkuuu. Oxucnurenu u
BoccTaHoBUTENU. [Ipoliecchl OKMCIEHUSI U BOCCTAHOBJIEHMSI. DJIEKTPOHHbIN

0aJaHC OKHMCIIUTEIbHOBOCCTAHOBUTEIbHOM pCaKluu

5.4

5.5

Teopust ~ DJIEKTPONIMTHYECKOW  Auccouuanuu.  KaTWOHBI,  aHUOHBI.
DNEeKTPOIUTHl W HEANEeKTPoNuThl. CHIIbHBIE M Clla0ble SJIEKTPOJHTHI.

CreneHp IUCCONUAAN

Peakiium moHHOrO OOMeHa. YCIIOBUS TPOTEKaHHS PEAKIHA HOHHOTO

O6MeHa, ITIOJIHBIC U COKpaH_IéHHLIe HWOHHBIC YPABHCHUSA peaKI_II/Iﬁ

XUMUs U OKpy’Karolas cpeja

6.1

BemectBa 1 maTepualibl B IOBCEHEBHOW JKHM3HHU 4YelloOBeKa. besomacHoe
HCIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B 1abopatopuu u ObITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHUYEeCKOe 3arps3HEHUE OKpYKaromlel cpeapl (KUCIOTHBIC JOXKIH,
3arpsi3HEHUE TIOYBHI, BO3/TyXa U BOJOEMOB), CITIOCOOBI €r0 MPEI0TBPaICHHUS
[IpenensHas gomyctumas koHmentpaius Bemiects (IIJIK). Ponp xumuu B
pEelIeHUU DKOJOTHYECKUX TpoOsieM. YcuiieHue mMapHUKoBoro sddekra,

Pa3spymi€cHUC O30HOBOT'O CJI0A

6.3

[Ipumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUN
B OBITY, MEIULIMHE, IPOMBIIIUIEHHOCTH U CETILCKOM X03stiicTBe. [[pumenenune
METAJIJIOB M CIUIaBOB (CTaslb, YYT'yH, JIOPATIOMMHMNA, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH UX coeauHeHuil. IloHATHE O KOppO3MHM METaJlIoB,

OCHOBHBI€ CITOCOOBI 3aIUTHI UX OT KOPPO3HH




[IpupoaHble UCTOYHHUKHU YIIIEBOJOPOIOB (Yroib, IPUPOIHBINA ra3, HedTh),

o4 MPOAYKTHI MX NIepepaboTku (OEH3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHaYaIbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHMSIX
65 yriepoaa (MeTaH, 9TaH, ATWJIEH, AleTHJIEH, 3TAaHOJ, TJIMLEPUH, YKCyCHas
' kucnorta). [loHsATHE O OMOJNIOTMYECKH BAXXKHBIX BEIIECTBAX: KHUPAX, OCNKax,
YIJI€BO/IaX — M UX POJIU B KHM3HU YEJIOBEKa
7 Pacuérsr:
7.1 1o hopMynaM XUMHYECKHX COCAMHEHUI
7.2 Macchl (MaccoBOif) JJ0JIM PaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 M0 XUMUYECKHM yPaBHEHUSAM




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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