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MNOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XUMHUU Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeabLHON TPOrpaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHuUsI, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepaibHON paboueil mporpammsl
BOCITUTAHUS U C Y4ETOM KOHLEIIIUU MPErogaBaHus y4eOHOro npeaMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O IENIX, OOIIel cTpareruu
oOydeHMs, BOCHHUTaHUS M PAa3BUTUS OOYYaAIOIIMUXCA CPEACTBAMHU yueOHOTO
npeaMera, yCTaHaBJIMBAET o0si3aTenbHOE MpeMETHOE CoOJIepKaHue,
npeaycMaTpUBaeT paclpeielieHne €ro Mo KiaccaM U CTPYKTYpUPOBAaHHE IO
pa3ienaM W TeMaM NOporpaMMbl MO XUMHH, ONPEACISIET KOJMYECTBEHHBIE M
KauECTBEHHbIEC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh H3YUYCHHMS XUMHUHU € YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM Yy4€OHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpPeAeNsieT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHusl, a TakKe TpeOOBaHUH K
pe3yabTaraMm o0y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3ydeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEJILHOW JEATEIBHOCTH OOYy4Yarolerocsi Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XHUMHH CIY>KUT OCHOBOM I (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH NPENICTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSL 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3yuenue xumuu:

CIOCOOCTBYET  peaiu3aliiid  BO3MOXKHOCTEM  JIIT  CaMOpa3BUTUA |
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 00111el U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jalomuxcsi, HABBIKOB HMX CAMOCTOSITEILHOM  y4eOHOW  JCSITEeILHOCTH,
DKCIIEPUMEHTAIBHBIX M HCCJIENOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JXKM3HU, TaK U B TPOHECCUOHAIBHON JesATEeIbHOCTH;

3HAKOMHUT CO CHenu(pUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
I[EJTIOCTHOTO B3IJIsi[a HA €IMHCTBO MIPUPOIBI U YEIOBEKA, SIBJISICTCS] OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CHocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHble HampaBlieHUS B OOYYEHMH XHMHUHM OOECHEUYHMBAIOTCS CHEelU(PUKON
collepKaHUsi  y4eOHOro  MpeaMeTa, KOTOpbIM  SBIAETCS  MEAaroruuyecku
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKM XMMHUHU Ha ONPEIEIEHHOM dTane €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITHI
OPraHUYECKON XUMUH.

CrtpykTypa coaepkaHus MPOrpaMMbl MO XMUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3zydeHuro. CoaepKaHue CKIIAAbIBACTCS U3 CUCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IIOHATHIA O XUMUYECKOU
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl [0 MPUHIUIY
ITOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX NPEACTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akoHa JI. . MenaeneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

— YUYEHUS O CTPOCHHMH aTOMa U XUMUYECKOH CBSI3H;

— TpeACTaBIE€HUN 00 JJIEKTPOJIUTUYECKOW JMCCOLMAIMM BEIECTB B
pacTBopax.

Teopernyeckne 3HAHHMS PACCMATPUBAIOTCS HA OCHOBE JMIIUPHUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEAOBATENBHO OT OJJHOTO
YPOBHSL K JpPYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS W NPOTHO3WPOBAHUSA
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW MPAKTHYECKOrO MPUMEHEHHUS U MOJIyYCHUS
U3Yy4aeMbIX BEILLECTB.

OcBoeHue mnporpaMMbl MO XHMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJICHNUS] 0 XUMUYECKOW COCTABJISIONIEH HAYYHOW KApTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW MNpUPOIbI, LIEHHOCTHOIO OTHOLIEHWS K HAYyYHOMY 3HAHUIO U
METO/JaM TO3HaHUs B Hayke. V3yuyeHHe XMMHHM TPOUCXOJIUT C NPUBJICUECHUEM
3HAHWM W3 paHee H3YYEHHBIX Y4eOHBIX NpeaMeToB: «OKpYKaloMUid MUDPY,
«buonorus. 57 xknacce» u «PuU3MKa. / KIacC».

[Ipy wu3ydeHHH XUMUU MPOUCXOTUT (HOPMUPOBAHME 3HAHUH OCHOB
XUMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaya y4eOHOro mpeaMeTra COCTOMT B (OPMHPOBAHUM CUCTEMBI XMMHYECKHX
3HaHWU — BaxxHeHIInX (aKTOB, MOHITHIA, 3AKOHOB M TEOPETUUECKHUX MOJIOKECHHH,
JOCTYMHBIX O0OOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, S3bIka HayKd, B



OpUOOIIEHUHM K HAy4YHbIM METOJaM T[IO3HAaHUS TMPU U3YYEHHUU BEIIECTB U
XUMHUYECKUX peaklui, B (OPMHUPOBAHUM U PA3BUTUU NO3HABATEJIbHBIX YMEHHUN U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABAaTEIbHOM U Y4EOHO-HCCIEAOBATEIbCKOM
JESATEIIbHOCTH, OCBOCHUM NpaBUJ O€30IacHOr0 OOpalleHHs C BEIECTBaMU B
ITOBCETHEBHOM KU3HH.

[Ipu u3yyeHUn XMMHUHU HAa YPOBHE OCHOBHOTO OOIIET0 00Opa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHUPOBAHME HWHTEIJIEKTYaJbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA  CUCTEMAaTHYECKOE MPHOOIICHHE
OoOy4JaronmMxcss K CaMOCTOATENIbHON I103HABATENbHOW NESITEIIbHOCTH, HAay4YHBIM
MeTOoJlaM TO3HaHMs, (POPMHUPYIOIIMM MOTHBALMI0 U PA3BUTHE CIIOCOOHOCTEW K
XUMUHU;

— o0ecredeHne yCIOBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YyYaIOINUMUCS
OMbITa PAa3HOOOPA3HON NEATENLHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAYCHUE JIs
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmENd (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUHA OOBSICHATH U OLEHUBATh SIBJICHUSA
OKpY’KaIoIllero MHUpa, WCIOJIb3Yys 3HAHMUS U OMbIT, MOJTYYEHHbIE NPU U3YYECHUU
XUMHH, TPUMEHITh WX TPU PEHICHUH MpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOOydaroolUXcsl TYMaHUCTHYECKMX OTHOIICHUH,
NOHMMAHUS LIEHHOCTH XUMHUYECKHX 3HAHUW JUIsi BBIPAOOTKH HKOJIOTMUYECKU
1eJIeco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LENSIX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTHBAlUM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAHUID Ha OCHOBE YCBOEGHHMS OOILEYETOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY NpoGuis U HampaBiICHHOCTH JajbHEHIIEro
oOyueHusl.

OOmiee YWCIO YacOB, OTBEACHHBIX Ui HW3YYCHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 vacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE TOHATHSA

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHUH. YHCThIE BELIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI W MOJIEKYJIbl. XUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckass ¢Gopmyna. BaleHTHOCTP aTOMOB XUMHUYECKUX SJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. (OTHOcCHUTENbHAas aTOMHas Macca.
OTtHocHTeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi 10Ji1 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUH.

KonnuectBo BemectBa. Moiib. MoisipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHUCJIa CTPYKTYpPHBIX €OUHUL BewlecTBa. Pacuérsl mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Ou3NYEeCKUEe U XUMHUYECKUE ABJICHUSA. XUMHUUYECKas peakuus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsS MacChl BEIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, MpaBUiiaMu paboThl B JabOpaToOpuu u
npuémMamu oOpaileHus: ¢ 1adbopaToOpHbIM 000PYJOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3MUecKkux CBOMCTB 00paslloB HEOPraHMYECKUX BEIIECTB, HAOI0/ICHNE
¢u3nueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIKE,
KUTNIEHWE U KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEUM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHUM, HAOMIOACHUE U
OMMCAaHWE MNPHU3HAKOB MPOTEKAHUS XMMHYECKHUX peakiui (pasjiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUIAOM Oapwuisi, pa3ioKeHHE THUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBHUE Kelie3a ¢ pacTBopoM cosit Meau (11),
U3y4YeHUE CIOCOOOB pa3JelieHus] CMecei: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAaHUE,
BBITIAPUBAHUE, JUCTHILISAIMSA, XpoMaTorpadus, mpoBeeHne OYUCTKH TTOBAPEHHOU
CONM, HaOIIOJCHWE W  ONKCaHWe  pe3yJbTaTOB  MPOBEACHHS  OTbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MAacChl, CO3JaHUE MOJeNed MOJEKYI
(IIapoCTEePIKHEBBIX ).

Ba:xHeiinmue npeacraBuTe M HEOPraHNYECKNX BelleCTB

Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kucimopon — 3J€MEHT U IpOCToe
BenlecTBo. HaxoxnaeHuwe kuciaopojna B Hpupone, (PU3MUECKHe U XUMHYECKHE
cBorictBa (peakuuu ropenus). Oxcupabl. Ilpumenenue kuciopona. CrnocoObl



MOJIYYCHHUST KHUCIopoAa B J1abOpaTOpuuM W TPOMBIIUICHHOCTH. KpyroBopor
KHciopoa B mpupoje. O30H — aioTporiHas MoAuUKaIsa KUCI0opoaa.

TemnoBoii 3¢ ¢deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — nsnemeHT M mpocToe BemiecTBO. HaxokneHue BoJIopola B
npupoae, GU3MYECKMe UM XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHust. Kucmorel u comnu.

MoutsipHbIi 006EM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHHSIM.

@dusnueckne CcBOWCTBAa BOAbl. Boma kak pactBopurenb. PacTBOpEL
HacelllleHHbIE M HEHACBIMIEHHBIE PacTBOpPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBAa B paCTBOpE. XUMHUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Pose pacTBOpOB B mpupoZie M B KU3HHU YelOBeKa. KpyroBopoT BOJbI B IIPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuit. Okcuabl. Kiaccudukanms
OKCHJIOB:  cosieoOpa3yroniue (OCHOBHBIE, KHUCIOTHBbIe, amMOTepHbIE) U
HecosneoOpaszyronue. Homenknarypa oxcunoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccubukanuss ocHoBaHWM: IIEIOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUECKHE U XMMHYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usznyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MmetaimoB H. H. bekerona.
[TonydyeHue KUCIOT.

Comu. Homenkiarypa coneil. duznueckue U1 XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneu.

['eneTnueckas CBI3b MEXIY KiIacCaMU HEOPTaHUYECKUX COCTMHEHHIA.

Xumuueckuii IKCnepuUMenm .

KAU4E€CTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOpOAa B BO3IyXE, IOJyUYECHHE,
coOupaHue, paclo3HaBaHUE U U3YYEHHWE CBOMCTB KHCJIOpPOJAa, HaOII0ICHHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHusl TOpeHus (MmoXapa), O3HAaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOMCTB, IMOJy4Ye€HHE, COOWMpaHUE, PACIIO3HABAHHE W W3YUYCHUE
CBOMCTB BOjI0Opojia (TopeHue), B3auMojencTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KOJIMYEeCTBOM 1 MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOABI C METAJLUIAMHU
(HatpueM ©  KaimblueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAJIOB),



WCCJIEIOBaHNE OO0pa3IlOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaO0JI0ICHUE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT M IEJIOYEH,
u3ydyeHue B3aumojieiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT € MeETajUlaMHi, pPEeakUWil HEUTpah3aluH, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM K3 PACTBOPaA COJIA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/ad NO0 TeMe «BaxHenmme Kiaacchl HEOPraHUYECKUX
COCIMHECHUN.

IMepuognueckuid 3axkoH U Ilepuoamyeckass cucreMa XHUMHYECKHUX
iemenToB JI. M. MenngeneeBa. CrpoeHne aTomMoB. XMMHYECKAsi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KIaCCU(PUKALMU XUMHUUYECKUX dJeMeHTOB. [lonsaTue o
IPYIIAaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M MIECJIOYHO3EMEIBHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3zyloT aM(pOTEPHBIE OKCHUIBI
Y TUJIPOKCUBI.

[lepnonmueckuit 3akoH. [leproanyueckas cucteMa XUMHYECKUX AIIEMEHTOB /1.
N.  MengeneeBa.  KoporkonepuonHas W JJIMHHONEpHOAHAsA  (OpMBI
[Iepuonnueckoii cucrembl xumMudeckux aneMeHToB [l. 1. Menaeneesa. Ilepuobl
u rpynnbl. DU3MYECKUN CMBICI MOPSAJKOBOIO HOMEpa, HOMEPOB IIEpUoAa U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnekrponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenngeneeBa. XapakTepUCTUKAa XUMHUUYECKOTO
3JIEMEHTA 110 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTA HW3MEHEHUS paguyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leprnoanueckoil cuCTEMbl XUMUYECKHUX
AJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. M. MennpeneeB — yd€HbIM U
IpaXIaHUH.

Xumuyeckass cBsizb. KoBajeHTHas (MOJISIpHAsT Y HEMOJSIpHAs) CBSA3b.
DJEKTPOOTPULIATEILHOCTh XUMHUECKHUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUs.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Ipouieccyl OKUCTEHHS M BOCCTAHOBIICHUSI. OKUCITUTENIN U BOCCTAHOBUTEJIH.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAIOB, B3aWMOICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT W IIEJIOYeH, MPOBEICHUE OIbITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiu pa3aoKeHus, COeAUHEHNUS ).

Mesxcnpeomemmnnie ceasu



Peanuzanusit MeXnpeaMETHBIX CBsI3€l MpU KM3YyUYEHUM XHMHUU B 8 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BaHWE KaK OONIMX eCTECTBEHHO-HAYYHbIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01re ecTeCTBEeHHO-HAy4YHbIE MOHSATHSA: HAyYHbIH (akT, TMIoTe3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIOJECHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

®dusuka: Marepusi, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TOIIbI, PaANOAKTUBHOCTh, MOJIEKYJA, AJNEKTPUUECKUIN 3apsiji, BEUIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ras, (pu3anyeckue BEIUYHHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dotocuntes, npixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
II0JIE3HBIE UCKONIAEMBbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKAs peaKkUus

[lepnonmueckuit 3akoH. [leproanyueckas cucTeMa XUMHYECKUX AIIEMEHTOB /1.
. MenneneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTM B HM3MEHCHHH CBOMCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kalvs, KaIbLUSI W HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Illeproanueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHUYECKOM CBSI3U. THUIBI KPUCTAUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAUIMYECKONW PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHUYECKUX BEUIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAaM HEOPraHUYECKHUX
COEMHEHUMN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanus XuMu4ecKuxX peakiuii o pa3IuyHbIM MpU3HaKam (10 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEaKIMH BEIIECTB, MO TerioBoMy 3ddexrty, mo
W3MEHEHHUIO CTETICHEH OKHCIICHUS XUMHUYECKHUX DJIEMEHTOB, IO OOpPaTHMOCTH, TIO
YYaCTHIO KaTajnu3aTopa). DK30- U dHIAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYCCKUE
YpaBHEHMUSL.

[lonsiTue 0 CKOpOCTH XUMHUUYECKOW peakiuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peaknusix. [IOHSITHE 0 TOMOTEHHBIX M TeTEPOTEeHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 xumuueckom paBHoBecuu. DakTopsl,
BIIUSIIONIME HAa CKOPOCTh XUMHYECKOW PEaKIMh M TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEaKIMH,  JJICKTPOHHBIA  OanmaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHON  PEAKLUU. CocraBieHue  ypaBHEHUI



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUA C  HUCIOJIB30BAaHUEM  METOJA
3JIEKTPOHHOT'O OajlaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOIMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PAa3IMYHBIMU BUJIAMU
XUMHUYeCcKOH cBs3u. CteneHs nuccounanuu. CuibHbIE U ca0bIe 3JIEKTPOIUTHI.

Peakuuy noHHOro oOMeHa. Y cioBUs NPOTEKaHUS peakluii HOHHOIO OOMeEHa,
IIOJIHBIE M COKpAIIEHHBIE WMOHHBIE YpaBHEHMs peaknuil. CBONCTBAa KHCIIOT,
OCHOBAHM W COJE€il B CBETE€ MPEICTAaBICHUHA OO0 3JIEKTPOJIUTUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumMenm

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYeCKHX
BEILIECTB — METAJIOB W HEMETANIOB (rpaduTa M anMmasa), CI0KHBIX BEIECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakuuu
OT BO3ACHCTBUS pa3iIMYHbIX (AKTOPOB, MCCIEAOBAHUE DSIEKTPOIPOBOIHOCTU
pPacTBOpPOB BEWUIECTB, IMPOLECCA AWCCOLMALMMA KHCIOT, IIEJIOYEd M COJIEH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEpPHAIOB), IMPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  MPOTEKAHHWS  peakuuid  HMOHHOrO  OOMEHa
(oOpa3oBaHue ocajka, BbIJCIECHUE Ta3a, o0Opa3oBaHUE BOJbl), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLIAN
(ropeHue, peaklMy pasyioKeHHUsl, COCIMHEHUs), PACIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX PpPEAKIUMH Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

HeMmeranbl U UX coeTUHEHUS

OO6miass xapakTepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHMYECKME CBOWCTBA Ha IIpUMEpE  XJIopa
(B3aMMOJENCTBUE C METallaMH, HEeMeTalllaMH, WIeso4amu). XJIO0POBOAOPO/I.
ConsiHast KuCIIOTa, XMMUYECKHE CBOMCTBA, INOJy4YEHUE, NPUMEHEHHeE. [lelicTBue
XJIOpa M XJOpPOBOAOPOJAa HAa OPraHU3M 4YeJoBeKa. BakHeWlme XJIOpUAbl U HUX
HaXOXKJEHUE B IPUPOJE.

O6mrast xapakrtepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (Pu3nyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CEPbl. AJUIOTPONHbIE MOIU(DUKALNK KACIOPOAA
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHHe, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAaK MPEICTABUTENN KHCIOTHBIX OKCHUIOB.
CepHas kuciora, (Quanueckue U XUMHYECKHE CBOMcTBa (0Omue Kak
IOpEJICTaBUTENS Kjacca KHUCJIOT M cnenuduueckue). XHUMHUYECKUE PEaKLuH,
JeKallie B OCHOBE MPOMBILUIEHHOTO CHOC00a MOJIY4YEHHUs] CEpPHOM KHCIOTHI.
[Tpumenenue cepHoii KUCIOThL. COMM CEPHOM KUCIOTHI, KAYECTBEHHAs pEAKILIMs Ha



cynabdaT-uoH. Haxoxnenue ceppl U €€ COeIWHEHHN B mpupoge. XUMHUECKOE
3arpsi3HEHHE OKPYKAIOMIeH cpeabl COCNUHEHUSIMU Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6miast xapakTtepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
¢duznyeckue u xumMuyeckue cBoiicrra. KpyroBopot azora B npupoze. AMMHUaK, €ro
dusznyecKkrue 1 XMMHYECKHUE CBOMCTBA, ONyuyeHue U nmpuMenenre. Coiau aMMOHUS,
ux GU3NYECKUE U XUMUYECKHE CBOMCTBA, MpruMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKUe M XUMHUYECKUE
CBOiicTBa (00OmME Kak TPEACTABUTENs Kiacca KHUCIOT W CHEIU(UUECKHe).
Hcnonb3oBaHWEe HUTPATOB M COJEM aMMOHHUS B KAyeCTBE MHUHEPAIbHBIX
yno0peHnil. XuMHUYEeCKOe 3arps3HEHUE OKPYKaOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIIM, 3arpsA3HEHHE BO3AyXa, HOYBBI U BOA0EMOB). Docdop,
aoTpornsele Moaupukammuu ¢docdopa, (uMUECKHUEe M XMMHUYECKHE CBOWCTBA.
Oxcun dochopa (V) u pochopras kuciiora, GU3HNUESCKHE U XUMHISCKHAE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHUA.  YTIEpOod,  aJUIOTPOIHbIE
Moau(UKALMK, PACIPOCTPAaHEHUE B NPUPOJE, (PUINYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B npupojse. OKCubl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACMCTBHE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza r1700aibHOTO TMOTEIJICHUS KJIMMAaTa, IMapHUKOBBIN
addekr. YromapHas KUcaoTa U €€ CoM, uX (PU3NYECKHEe U XUMHYECKUE CBOMCTBA,
nojsyueHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavasIbHBIE OHATHA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTMHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHasl KHCIIOTa).
[TpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yroyib, OPHUPOAHBIM Tra3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3UH), UX POJIb B OBITY U TNPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaX, OesiKax, yrieBoJax — 1 ux
poIM B OKM3HM 4YelloBeKa. MarepuanbHOe €AMHCTBO OPraHM4ecKHuX M
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuwmii, ero ¢usnueckue W XHUMHYECKHE CBOWCTBA, IMOIyYEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacTaBieHus o0
okcuzae kpemuus (IV) u xpemuueBor kucinore. CUIMKAThl, UX MCIOJb30BaHUE B
ObITY, B MPOMBILIUIEHHOCTU. BajkHelilne CTpouTeabHbIe MaTepuaibl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIb30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 0Opa3I[0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karoniue (QU3uYecKhe M XUMUYECKHE CBOWCTBA
TaJOr€HOB M HX COEAMHEHW (BO3MOXXHO HMCHOJb30BAHHE BUIEOMATEPHUAIIOB),
O3HAKOMJIEHHE C o00pa3naMu XJOpPUAOB (TajJOr€HUJIOB), O3HAKOMJICHUE C
oOpaslaMu cepbl M €€ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), HAOIIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOWCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, IPOBEICHUE KAUECTBEHHON pEeaKuu Ha CyIb(aT-
MOH U HaOIOJeHUE MpHU3HAKA €€ NPOTEKaHUs, O3HAKOMJICHHE C (DU3MUECKUMHU
cBoiicTBaMM a30oTa, Qocdopa M UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIOOPEHUIA, TOIyYCHHE,
coOupaHue, pacro3HaBaHWE€ M U3YYCHUE CBOMCTB aMMHUaKa, M[POBEICHUE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHHS U QocdaT-uoH U U3y4eHHE MPU3HAKOB
UX MPOTEKAHUs, B3aNMOJEHCTBUE KOHLIECHTPUPOBAHHON a30THOM KHUCIIOTBI C MEJBIO
(BO3MOXHO MICIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4EHUE  MOAECIIEH
KPUCTAUIMYECKUX peIIETOK anMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  anCcOpOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJICKMCIIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pEakKIMil Ha KapOoHAT U
CWIMKAT-UOHBl W M3yYECHHE TMPU3HAKOB UX MPOTEKaHUsA, O3HAKOMIIEHHUE C
NPOAYKUUEH CHUJIMKATHOM TMPOMBIIIJIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauTbl M UX COCTUHEHUS.

MeTansibl 1 MX COCUHEHUS

OO0miast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux diemeHtoB [, .
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHE MeTayuloB. MeTaindyeckas CBsA3b U
METaJuIMyecKasi  KpUCTauIMueckas  pemérka.  DJEKTPOXUMHYECKHH  psij
HaIpspKeHUH MeTaioB. PU3nyecKkre U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
crocoObl MoydeHus MeTaioB. [loHsATHE O KOpPpO3MM METauIoB, OCHOBHbBIE
CrocOOBI 3amuThl UX OT Kopposuw. CriaBel (CTajib, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY U MPOMBIIIJIEHHOCTH.

[lenounble MeTaJIbl: MosioxkeHue B llepuoguueckoil cucreMe XMMUYECKUX
sanemenToB JI. . MeHnpaeneeBa, CTpo€HHE MX aTOMOB, HaXOXJICHHE B MPUPOJIE.
duznyeckre U XMMHYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kayus). OKCuabl U



TUAPOKCUIBI HATpusi W Kaius. [IpuMeHeHHe WIENOYHbIX METalIOB M HX
COEeIUHCHUM.

[[lenouyno3eMenbHble METaJUIbl MAarHMid W KallbLIMK: IIOJIOKEHHE B
[lepnonmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaXO0XJIeHHUE B rpupoae. uznyeckue 1 XuMUYECKUE CBOWCTBA MAarHUs
U Kanpuud. Baxkdeimme coeguHeHUs Kanblus (OKCHUI, THUIPOKCHUM, COJH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIFOMHUHUN: TIOJ10KeHUE B [leprnoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, crpoeHue aroMa, HaxoKAeHUE B Ipupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCUA
AITFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpOEGHHE aroMa, HaXOXKICHHE B mpupone. Pu3nUecKue Hu
XUMHYECKHE CBOMCTBa jxeie3a. OKCuabl, rTuapoKcuasl U coiu xkenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumMenm

O3HAKOMJIEHHE C O0Opas3llaMud METalIOB U CIUIaBOB, UX (HU3UUECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJblIUS U HATpPUs C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHUIACOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJBI, MpOIECCa TOPEHUS Kele3a B KUCIOPOAE
(BOBMOXKHO  KCMOJIb30BAaHME  BHJICOMATEPHUAIOB), TMPHU3HAKOB  MPOTEKaHUs
KAueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajbllUs, aJIOMUHUS, [IUHKA, *Keje3a
(I1) u xeneza (I1I), menu (I1), HaOarOEHUE M OMIMCAHKE MIPOIIECCOB OKPAITMBAHUS
IJIaMEHU HWOHAMHU HaTpHsl, Kajdus W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB THJIPOKCHIA ATFOMUHUS
Y TUJIPOKCHU/IA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3aj1a4 1Mo TeMe «BakHeilme
METaJUIbl U X COCTUHEHUS.

XuMHuA U OKpYsKamolas cpeaa

BemectBa m marepuanbl B NMOBCEIHEBHOW JKM3HM 4YeJIOBEKa. bezomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XHUMUYECKOE 3arpsi3HEHHE OKpYKarouehd cpefpl (MpeaenbHasl JOoMmyCcTUMas
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHrn 3K0JI0THYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3lloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIE
MaTepuabl).

Mesxcnpeomemmnnie ceazu



Peanuzamusi MeXmpeIMeTHBIX CBs3ed NMpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHME Kak OOLIMX eCTeCTBEHHO-HAyYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OOmiue ecTecTBEHHO-HAay4YHbIE MOHSTHS: Hay4yHbIM (hakT, THIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccu(ukauus, MEepPUOAUYHOCTb, HaOIIO/ICHUE,
OKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

@dusnka: marepus, aTroM, OJIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUJI,
U30TONBI, PaJHOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsi, MPOBOIHUKH,
HOJYIIPOBOJHUKHY, JUIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, O0O0BEM,
arperaTHO€ COCTOSIHUE BEILeCTBa, ra3, paCTBOP, pACTBOPUMOCTb, KPUCTAJUINYECKAS
pemérka, CruiaBbl, (U3UUECKUE BEIMYWHBI, CAMHUIIBI M3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTEMA, MUHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rHuapocdepa, MUHEpaIbl, TOPHBIE IOPOJIBI,
MOJIE3HBIE UCKOTIaeMbI€, TOTLITUBO, BOAHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO OOWLIETO
o0Opa3oBaHMs JOCTUTAIOTCS B Xoie OOy4eHHs XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATEIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAIAULUOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA ¥ JYXOBHO-HPAaBCTBEHHBIMM LICHHOCTSMH, IIPUHATBIMUA B
o0miecTBe MpaBUIaMM M HOpPMamMHM IOBEIEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIHUXCS.

JIM4HOCTHBIE ~ pe3yJbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOyYaroIIMXCA
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUA H
pacILIMpEeHne OIIbITa ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMoTHYECKOT0 BOCIIMTAHNS

LIECHHOCTHOI'0 OTHOLICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAYYHOMY HACIEIWIO, NTOHMMAaHMS 3HAYEHUS XMMHYECKOM HAYKH B KU3HHU
COBPEMEHHOr0 OO0IIeCTBa, CIOCOOHOCTH BJAJIETh JOCTOBEPHOW HHQOpMAIMe o
NIEPENOBBIX JTOCTHXKEHHMSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHUSI:

OPEICTAaBICHUS O COLMAJIBHBIX HOpPMax M IIpaBUjaxX MEXINYHOCTHBIX
OTHOILIIEHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNIbCKOM, TBOPYECKOM W ApPYrMxX  BHUAAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MNpHU
BBINIOJIHEHUHU YYEOHBIX, TMO3HABATEIbHBIX 3a/a4, BBINOJHEHHUH XHWMHUYECKHX
HKCIEPUMEHTOB, CO3/JaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpolLecce OSTOM y4uyeOHOW [eATeIbHOCTH, T'OTOBHOCTH
OLICHUBATh CBO€ TOBENEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTABIISIOLINE
OCHOBY Ul MMOHMMAaHMsS CYIIHOCTH HAyYHOW KapTHUHBI MUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS IPUPOJBI, B3aMMOCBS3SX YEIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJUMBIE Jisi OOBACHEHHUS HAOJI0JaeMBbIX TMPOIECCOB M SIBJICHUM,
M03HABATENIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CAMOCTOSITENIbHOM paboThl ¢ y4yeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMH TEXHHUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHMI0O W MO3HAHHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  CamMo0Opa3oBaHWIO, TPOEKTHOM M  HCCIEeI0BATENbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHA OOy4YeHHUS B
JaJbHEHIIEeM;

4) popMupoOBaHUs KYJILTYPbI 310POBBSI:

OCO3HaHWE IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBBbI 00pa3 *XWU3HHU, OCO3HAHUE MOCIEICTBUNA W
HEIPUATUE BPEIHBIX NPUBBIYEK (YIIOTPEOJIEHUS aIKOr0Jisl, HAPKOTHKOB, KYpEHUS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MacCHOCTH TMpu  OOpallleHun ¢
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuii U Tpya pa3iuyHOro poja,
YBaXEHUE K TPyAy U pe3ynbTaraM TPYAOBOU JIESITEIBHOCTH, B TOM YHCIIE HA
OCHOBE TPUMEHEHMsI MPEAMETHBIX 3HAHUI 10 XUMHUHM, OCO3HAHHBIM BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOKEHUSI 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCIemHON ITpo(hecCHOHATBHON AESITEIbHOCTA U PA3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATILHOM Ccpenie;

6) IKOJIOrM4eCKOr0 BOCIIUTAHHUSI:

HKOJIOTMYECKH 1€JIeCO00pa3HOEe OTHOUIEHHE K MPUPOAE KaK HCTOYHHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUs, IOHUMAHUE [IEHHOCTH 30POBOr0 U
O0e3zomacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 3[I0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJCHUS
paBuJ 0€30MaCHOTO MOBEIEHUS TP pabOTe C BEILIECTBAMH, a TAKXKE B CUTYalLIMSX,
YTPOXKAKOLIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU WU3YUYEHUU XUMHUH, IJIs
pELICHUS 33a/1a4, CBSA3aHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, ISl TOBBILLICHUS
YPOBHSI  9KOJIOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell MX pEeleHUs MOCPEICTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBbIE IS
dbopMupoBaHUsST MHUPOBO33pPEHUS OOIIEHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
INPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbIE
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HaHHWM U3 ATHX MpPeAMETOB (HOPMHUPOBATH MPEACTABICHHUE O IEIOCTHOM



HAyYHOW KapTUHE MHPA, U YHUBEpPCAJIbHbIC YUeOHbIE NEUCTBUS (II03HABATEIIHHbIC,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpble obOecneunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
JESITEIIbHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS WCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWH: PacKphIBaTh CMBICT XMMHYECKUX TOHSITHH (BBIICIATH MX XapaKTEPHBIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMH TMOHSTUSMHU), UCIOIH30BAThH
MOHATHUS 1711 OOBSICHEHUS OTJIETbHBIX ()AaKTOB U SIBJICHUM, BHIOMPATh OCHOBAHMS U
KpUTEPUH U1l KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABJIMBATh TMPUINHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTHUECKHE PACCYX ACHUS (MHIYKTUBHBIC, ACTYKTHBHBIC, TIO aHAJIIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHATh B TIPOIIECCE I[IO3HAHUS TOHATUS (TMPEIMETHBIE U
MeTaIpeMETHBIC), CHMBOJIMYCCKHE (3HAKOBBIE) MOJICIH, UCIIONh3YEMbIC B XUMHH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMbIC B XUMHH MOJIEITHHBIC TTPEACTABICHHS —
XUMHUYECKUW 3HAK (CHMMBOJ »JJIEMEHTa), XUMUYeckas (opMyrna u ypaBHEHHE
XUMHUYECKON peakIuy — MpU PEHICHUH Y4eOHO-TIO3HABATENIbHBIX 3aj1a4, ¢ YYETOM
ATUX MOJENBHBIX TPEJICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKH U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYECKUX PEaAKITHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble uccienoBare/ibCKue 1eHCTBUSA:

YMEHHE HCIIOJb30BaTh TOCTABJIICHHBIE BOIPOCH B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TakKke B KadeCTBE OCHOBBI ISl (POPMHUPOBAHMSI THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETEHHE ONbITa M0 IUIAHWPOBAHUIO, OpPraHU3allud W TPOBEICHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOImaTh 3a XOJOM IIpollecca,
CaMOCTOSATENILHO MPOTHO3UPOBATh €T0 PE3yNbTaT, (POPMYITUPOBATH 000OIICHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEJACHHOTO OIBITA, HCCIICIOBAHUS, COCTABIIATH OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBHIOWpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH WHOOPMAIUIO
pPa3IMYHBIX BUJIOB U (hOPM TIPEICTABIICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMYJIApHAs JUTEpaTypa XHMHYECKOTO COJACP)KaHWS, CIPaBOYHBIC
nocobusi, pecypcel WNHTepHETa), KpPUTUYECKH OLEHWUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IMYHbIE METOJBI U 3alpOoChl MPU MOHUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJIMMBIX MJi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPENeIEHHOTO THIIA, TPUOOPETEHUE ONbITA B
0o0JaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBIIQJICHUE KYJIbTYpPO aKTUBHOTO MCIIOJIb30BAHMS PA3TUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BHIOMPATh ONTUMANIbHYIO (OpMY IpecTaBiIeHUs HHPOPMAIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMmami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHHE UCIOJIb30BaTh M aHAIM3UPOBATh B Mpolecce ydyeOHOH W
UCCJIEIOBATENLCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHUPOIHOM
Cpepl.

KoMMmyHnKaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1elicTBUS:

YMEHHs 3a/aBaThb BONPOCHl (B XOA€ Juajiora W (WiIu) JTUCKYCCHM) IIO
CyLIeCTBY  OOCyXJaeMol  TeMmbl, (OPMYJIUPOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS NMPEAJIOKEHHOM 3a/1a4u;

YMEHHS ~ TPEJICTaBIsITh  MOJyYEHHBIE  pEe3ylbTaThl  MO3HABATEIBHOMN
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JeNaTh MPEe3CHTAIHIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIIEPUMEHTa (JaOOpaTOpHOIO OIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

yMeHHsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABAaTEIIbHOM M HMCCIIEIOBATENLCKOM  NIEATEIBHOCTH TMPU  PEIICHUU
BO3HUKAIOIIKX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unui (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JIEWCTBUH, OIpelIeleHHe KpPUTEpUEeB 1O OLIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIE YHUBEPCAIbHBIE y4eOHbIE 1elicTBUS:

YMEHHE CaMOCTOATEIBHO OMNPENENATh ILEIN ACATEeIbHOCTH, MIAHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3PpheKTUBHBIE CIIOCOOBI peleHns YIeOHbIX U
MO3HABATENBHBIX 3a/1ad, CaMOCTOSITEIHbHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  aJITOPUTM JEHUCTBUM INPU BBINOJHEHUM 33JaHUN C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKITUSX,
OLICHWBAaTh COOTBETCTBUE IOJIYUEHHOTO pe3yjbTaTa 3asBJICHHOW LIE€TH, YMEHHE
UCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPe/jIaracMbie B yCIOBUH 3aaHUA.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB MO OCBOEHHUIO 005S3aTENbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW eaepanbHOM paboueil mporpamMmon,
BBIJIETISIIOT: OCBOEHHBIE OOYYArOIIMMUCA HAy4YHBIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, CcHenmupuIecKue s TpeAMETHOW o0mactu  «XuMHUS», BHUIBI
JEATEIBHOCTH MO  [OJYYEHUID HOBOIO  3HAaHWS, €ro HHTEpIpETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

K xoHiy oOyuenus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHATHUI: aTOM, MOJEKYJa,
XUMHAYECKUN JIIEMEHT, NMPOCTOE BEHIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJTHOPOHAS), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAaHHE, COJIb, DJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHB
OKHCIICHUS, XMUMHUYECKasl peakius, KiaccupuKalus peakiuid: peaxkiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aroMHas OpOuTalb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAs U HEMOJISIpHAsi KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUIsI COCTaBieHUS (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJIACcCy COEIUHEHHI MO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbIci [lepuoanueckoro 3akona JI. M. Mennaeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUsI MaCChl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHA ABOTaJIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepmonuueckoit
CUCTEMbl XMMHUYECKHUX OJJEMEHTOB: pa3jiuyaTh IMOHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», manbie u
OOJNBINIE TIEPHOJBI, COOTHOCUTH OOO3HAYEHHUs, KOTOPhIE HMEIOTCS B
tabnuue «llepuoanueckass cucrema Xxumuueckux osnementoB Jl. W.
MeHnneneeBay C YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IICKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHUYECKUE BEIICCTRA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MAacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO 3JIEMEHTa 10 (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEAKIIUU;

MPUMEHSTh OCHOBHBIE OINEpPAlMM MBICIUTENBHON NEATEIbHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allulo, KJacCU(pUKAIUIO,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — ISl U3Y4YEHUsI CBOWCTB
BEIIECTB M XUMHUYECKUX PEaKIHil, €CTECTBEHHO-HAyYHbIE METO/IbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBWUjaM  TMOJIb30BAHHUS ~ XMMHYECKOM  TOCYIOM U
Ja00paTOpPHBIM  O0OpYJIOBaHMEM, a TaKXKe IMpaBWIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH TIO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB IO TOJYYEHUIO M COOUpaHUIO
razoo0pa3HbIX BeHIECTB (BOAOPOJAa MW KHCIOPOAA), MPUTOTOBIEHUIO
pacTBOPOB C OMNPENCIEHHOM MAacCOBOW JIOJIE pACTBOPEHHOrO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMUYECKHUE  OKCIEPUMEHTHI  TIO
pacIio3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIBI0 MHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX TMOHATHN: XUMUYECKUH
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, AaHWOH, MPOCTOE BEIECTBO,
CJIO)KHO€ BEUIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBS3b, TEIJIOBOU A(DEeKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  PACTBOpP,  BJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHUECKAsT JUCCOLMAIUs, PEaKIMM HOHHOTO
oOMeHa, Karaau3aTtop, XHUMHYECKOE paBHOBecHe, OOpaTHUMbIe U



HEOOpaTUMbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAaHOBIICHHE,
aloTponusi, aM(pOTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYecKas pemeéTka, KOppo3us METaJuioB,
CIUIaBBbl, CKOPOCTb XHUMHYECKOM PEaKUWW, NPeIesbHO I0IMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSITHUU H
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPEIENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSX PaA3JIMYHOrO COCTaBa, MPUHAMJIEKHOCTh BELIECTB K
ONpeAenEHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUA XUMUYECKOU
CBs3M (KOBaJCHTHasl, WOHHAs, MeETaUIMUecKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsijl MOHA M0 XUMUYECKOU (opmyrie, XapakTep Cpenbl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COEAMHEHUH, TUI KPUCTAINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomumueckoro 3akona J[. W. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIUCHIBaTh W XapaKTePHU30BATh
Tabnuunyo Gopmy llepuoanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh MNOHATHUS «TJlaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME TMEPUOJBI, COOTHOCUTH
0003HaYCHHUS, KOTOpPhIE MMEITCS B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMHU  CTPOEHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjapa, OOIIee YHUCIO DJJIEKTPOHOB H
pacmpenieieHde WX 0 JJIEKTPOHHBIM  CIOSIM), OOBSCHSITH OOIIME
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COEAMHEHUUN B
npeaenax MajblX NEPUOJIOB U IIABHBIX MOATPYMI C YUETOM CTPOEHUS HX
aTOMOB;

KJIAaCCU(PUIIMPOBATh XUMHUYECKHE HJIEMEHTbI, HEOPraHUYECKHE BEILECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B pEaKIUU
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEILECTB, MOATBEPXKIAsi OMHCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINN;

COCTABJISITH YPaBHEHHUS 3JEKTPOJUTUYECKON JAHCCOLUMALUUU  KHCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA,
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJCKYJISIPHYIO H MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coOn0aTh  MpaBWja  MOJb30BAaHHUA  XUMHYECKOW  MOCYAOM H
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIUSIMH TI0 BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH, TOJATBEP)KIAIONINE  KAuyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHII-, OPOMHI-,
uonu-, KapoOonart-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICTUTCIBHON NEATCILHOCTH — aHAJU3
W CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CUCTEMATU3allUI0, BBISBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBbIE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIMPOBAHNE, SKCIECPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4vecTBO yacoB
Ne HaumeHoBaHme pa3iesioB u JJeKkTpoHHbIE (IU(PPOBBIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavaibHbIe XUMHYECKHE MOHATHSI
XuMusi — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [IOK
' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xumMmuueckue 15 1 bubmnoreka LIOK
' peaKiuu https://m.edsoo.ru/7f41837¢c
Wroro mo pasnery 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka LIOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoxa. ITonstue o kuciorax 8 1 bubnnorexa [IOK
' U COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsr. [Tonsitue 00 5 1 1 Bbu6nmuoreka [IOK
' OCHOBaHHMSAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChI bu6mmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COECAUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnuyeckux 3jieMeHToB JI. . MenaeseeBa. CTpoeHne aToMoB.
Xumuveckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bu6mmoreka [IOK
XUMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XUMHYECKAs CBS3b. BuGiorexa LIOK

32 OxucamTesyHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCJIIBHBIC peaKHI/II/I

Hroro o paszerny 15 Etptlri?/jln(feedl;i;—.[r?/sf41837c
PesepBHOE BpeMst 3 bubmorexa [IOK

https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME



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

9 KJIACC

KounvecTBO 9acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/n P Kontpoabsnsie | IlpakTtudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
Pa3zjnen 1. BemecTBO M XMMHYEeCKHE PeaKIIuN
11 [ToBTOpEeHME U yriay6ienue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nunoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 8 1 1 bubnunoreka [IOK
' XHUMUYECKHUE PEAKIIMHU B PACTBOPaAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO11ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
' anemeHTOB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 brommorexa LIOK
' PyTHEL. &P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCcTUKa XUMUYECKIX
2.3 aseMeHTOB VA-rpynimsl. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCcTUKa XMMUYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 brommorexa LIOK
' N Py ) poa https://m.edso0.ru/7f41a636
KPEMHUH U UX COECIMHEHUS
Hroro mo pazneny 25



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

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CROHCTBA MCTATIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme MeTasuibl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/ 7412636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpena
4.1 BemecTBa 1 MaTepHualbl B )KU3HU YEIIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosan4yectBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | I[lpakTHueckue
n/n Bcero H3yuYeHHusi | oOpa3oBaTesibHbIE
padoThbI padoTsbI
pecypchbl

1 [Ipenmer xumuun. Postb XMMuM B )KU3HU 1 bubnuorexa [LIOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c

2 [TonsiTrie 0 MeTO/1aX MO3HAHUS B XUMHUH 1 bubmmorexa [IOK

8 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia

3 paboThI B 1a00OpaTOpUu U IPUEMBI 1 bubmmoreka [JOK
oOparieHus ¢ JlabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHEM»

4 Yucrele BemecTBa 1 cMecH. CriocoObl 1 bubnuoreka [IOK
paszzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas pabora Ne 2

5 «Paznenenue cMeceit (Ha mpumepe 1 bubmorexa [IOK

s . PHMED https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOU COJIM)»
but6mmoreka [JOK
6 A 1
TOMBL I MOTICKYIIH https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE 2JIEMEHTHI. 3HAKH 1 but6mmoreka [JOK
(CHMBOJIBI) XUMHUUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie U CITOKHBIC BEIECTBA 1 bubamorexa [HOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE yUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ffod2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aK0OH OCTOSHCTBA COCTaBa BE€HICCTB.

bub6mmoteka [IOK

10 X .B
MMIECKas (popuyIIa. BaneHTHOCTS https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
OTtHOcuTENnbHAs aTOMHAs Macca. bubmmoreka [IOK
11
OTtHocuTenbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHUYECKOT0 bubnuoreka [JOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 Konunuectso BeniecTBa. MoJib. bubnuoreka [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
1 Ou3nyecKue U XUMHUYECKUE SIBICHHUS. bubmmoreka [JOK
XuMH4YECcKask peaKLus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yCIOBUS IPOTEKAHUS bubmmoreka [JOK
15 .
XUMUYECKHUX PeaKLni https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUSI MACChI BEIIECTB. bubmuoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrurcnenust Kom9IecTBa, MacChl
17 BEII[ECTBA 10 YPAaBHEHUSIM XUMUYECKUX bubmmorexa [IOK
B . yp https://m.edsoo.ru/ff0d5708
peaKIuii
Knaccudukaiys XuMIYeCKUX peaKkiuit
18 (coe I/IH(I;HI/ISIH a3JI0’KEHUS e buomiorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIONENCT 0606yq eHUE U buomiorexa LIOK
H T, Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHU T
20 KonTponbnas padota Nel o teme bubmuorexa [LIOK
«BelecTBa 1 XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cmecs razos. Cocras bu6nuoreka [IOK

Bo3ayxa. Kuciopom — anemMeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOEC BEIICCTBO. Os30H

duznueckre U XMMHUYECKUE CBOMICTBA

bu6mmoteka IIOK

22 KHCIIOPOAA (PCAKIIHH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CrocoObI MONTYYCHHUST KHCIOpoa B
23 nabopaTopuu iq 1} OMBIIHJ'IGHII){OCTI/I bubmorexa LHOK
PATOp P ' https://m.edso0.ru/ff0d497a
[Ipumenenue kucnopoaa
TernoBoit 23pPexT xummaeckon
24 peaKIuu, MOHSITHE O bubnnorexa [JOK
TEPMOXUMHYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYCCKUX PEAKIIHIX
Tomnuso (HedTh, YTOJIb U METaH).
25 3ar }ISHGIEI/ICq];OS yra CIIOCOOBI t):ro bubmmorexa [IOK
P A%, https://m.edsoo.ru/ff0d4c4a
MPEOTBPALICHUS
[TpakTrueckas padora Ne 3 mo Teme
26 «ﬁon €HUE U Ic)o61/1 aHue KUCIopoaa brbmmorexa [IOK
yi - p poad, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
97 Bonxopon — sneMeHT U npocroe bubnnorexa [IOK
BelecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)8 du3nyeckne u XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmnorexka [IOK
29 II
OTUITHE © IRHCAOTAX 1 cOTX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MOoTy4YeH s BOAOPOIA B bubnuoteka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas pabota Ne 4 o Teme
P P bubmuorexa [JOK
31 «ITonmydenne u cobrpanue BOI0PO/Ia,

W3yYEHUE ETO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MouisipHblii 00bEM razoB. 3aKOH

bub6mmoteka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Boranciennss o0b€Ma, KOIUYSCTBA

33 BCIICCTBA I'a3a IO €TI0 U3BCCTHOM bubmorexa LHOK

o .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
Brrunciienus 00EMOB ra3oB 110

34 ABHCHHIO PEAKIIMU HA OCHOBE 3aKOHA bubmorexa [IOK
P .. peartt . https://m.edso0.ru/ff0d5708
00BEMHEIX OTHOIIICHMI I'a30B

35 ®duU3NYECKUe U XMMUYECKHE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwii. [TonsiTue 00 bubnuoreka [IOK
WHJMKaTOpax https://m.edsoo.ru/ff0d59e2
Bonma kak pacteoputens. HackleHHEIC

37 1 HEHACHI peHHLIIe) acTBOpBI. MaccoBas bubmorexa [TOK

B P PPl https://m.edsoo.ru/ff0d5b40
JI0JISl BEILIECTBA B paCTBOpE
[TpakTuyeckas padora Ne 5 o Teme

38 «IIpurorosiieHHE PACTBOPOB C bubnnorexa [IOK
OonpeAeNEHHON MaCcCOBOM 0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»

39 KonTtponsHas padora Ne2 o teme bu6mmoreka [IOK
«Kucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
Okcupl: cocTaB, KitaccupuKarms, bubnunoreka [IOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenne n XMMUYECKHUE CBOMCTBA

41 KHUCIIOTHBIX, OCHOBHBIX 1 aM(pOTEPHBIX brbmorexa TIOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUsI: COCTaB, Ki1accuukanms, Bbubnunoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnne u XuMHUYECKHE CBOKWCTBA bubnuorexa [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiiaccupukanus, bubmmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHnne u XuMHUYECKHE CBOKWCTBA bubnuorexa [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpA,
46 cnocoé(iblljnon )eHI/ISI XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas padora Ne 6. Pemienue
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME bubmmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN)
48 I'eneTnyeckas CBsi3b MEXAY KlaccaMu bubnnorexa [IOK
HEOPraHWYECKUX COCAMHEHUIN https://m.edso0.ru/00ad9a50
bu6nmmorexka [IOK
49 O06001IeHHEe U CHCTEMAaTH3aIlNsT 3HAHUHA
- t https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHl HEOPTAHMYECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbIe MOMBITKU KIIACCHPUKAITUU
51 XI/II\F/)II/I‘—IeCKI/IX 2JIEMEHTOB 1('II)OH5{THe 0 bubmorexa HOK
' https://m.eds00.ru/00ad9ffa
rpynmnax CXOJHBIX dJIEMEHTOB
[Tepuoauueckuii 3aK0H U
but6mmoreka [JOK
52 [Teproauueckast cicTeMa XUMHUYECKIX
https://m.edsoo.ru/00ada52c
anemenToB 1. Y. MenaeneeBa
bu6mmoreka [IOK
53 [Tepuonpl, rpymImbl, HOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Crpoenue aromoB. CoCcTaB aTOMHBIX

bub6mmoteka [IOK

54
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I04eK
. bu6mmoreka [IOK
55 aTOMOB 371eMeHTOB [leproauueckoit
https://m.edsoo.ru/00adaébc
cuctemsl J. 1. Menaeneepa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubnuoreka [IOK
Ilepuonnueckont cucreme /. W. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproauyeckoro 3akoHa st
57 pa3BuTUs HayKu U npaktuku. 1. 1. bubnuorexa [LIOK
MenpeneeB — y4€HbIN, IEJAror U https://m.edsoo.ru/00ada96e
rpaX 1aHUH
Peseprubiit ypok. O60011eHIE U
58 CI/ICTEM&TI/I?»ZP ust 3HaHI/II;IH / brbsmorexa HOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepoyHas pabota
Konrtponbnas pabora Ne4 o teme
59 «Ctpoenne aroma. XUMUYECKas CBSI3b» bubmmorexa [IOK
p . ) https://m.edsoo.ru/00adbh486
/ Beepoccuiickas mpoBepouHas paboTta
ONEeKTPOOTPULIATEIBHOCTh aTOMOB bu6mmoreka [IOK
60
XHUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
61 n
OFHAZ XHMITCCKAT CRASD https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHas XuMudeckas bu6mmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanienTHast HenmosspHas XuMHUIECKast bubnmnoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
64 CTeneHb OKUCIICHHS but6mmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIIUTENBHO-BOCCTAHOBUTEILHEIC 1 bubnuoreka [JOK
peaknuu https://m.eds00.ru/00adb076
bu6mmoteka [IOK
66 OKHUCIATEIN U BOCCTAHOBUTEIIH 1 httos://m.edsoo.ru/00adb076
PesepBuElil ypok. O0001IIEHHE U
67 CI/ICTIe)MaTI/BZp 1501 3HaHI/II;IH 10 TEME 1 Bubmaorexa ITOK
H https://m.edsoo.ru/00ad9ch2
«Ctpoenne aroma. XMMUYECKAsH CBSI3b)»
68 PesepBHblit ypok. O600111€HUE U 1 bu6mmoteka [LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I1O 68

[TPOI'PAMME
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9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kontpoanueie | Ilpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
[Teproanueckuii 3aKoH.

1 [Tepuonuueckas cucreMa 1 bu6mmoteka [IOK
XUMHUYECKHX deMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmuorexa [JOK
2 CBOMCTB XUMHUYECKHUX JIEMEHTOB 1
N https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Knaccudukanus n HoMeHk1atypa 1 bubnuoreka LIOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMnueckon CBSI3U U THIIBI 1 bu6mmorexa [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX pa3JIeNIoB Kypca 8 kiaccay

5 Krnaccudukanus XuMunaeckux 1 bu6mumoreka LIOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XMMHUYECKOMN

7 eakuu. IToHsITHE O TOMOT'€HHBIX U 1 bubmiorexa [JOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsTHE O XUMUYECKOM PAaBHOBECHH.

bu6mmoreka [IOK
8 DakTOophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOU PCaKMr 1 MMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECHA

OKUCIIUTEIIEHO-BOCCTAaHOBHUTCIIHLHEIC

Bu6muoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTUICCKON
10 L[I/IcfounaupmpCHanme U ciia0ble Eubmorexa HOK
) https://m.edso0.ru/00adcd68
AJEKTPOJIUTHI
11 HMonHble ypaBHEHUS PEAKIIMA bubnnorexa LIOK
yp pearh https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOIICTBA KUCJIOT U
12 OCHOBAHUI1 B CBETE IPEICTABICHUN bubmmorexa [OK
pvﬂ https://m.edsoo.ru/00add5d8
00 DJIEKTPOTUTHYCCKOMN TUCCOIMAIINN
XHUMHUYECKHE CBOICTBA COJIEH B CBETE
13 IPEACTABIIEHNI 00 bubmmorexa HOK
bed " https://m.edsoo.ru/00add8b2
3IEKTPOJIUTUYECKON TUCCOLMALINN
bu6mmorexa [IOK
14 I1 7
OHATHE O THAPOIH3E CoIeH https://m.edsoo.ru/00add9d4
15 O06o001meHre B cuCTeMaTH3 IS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[TpakTryeckas padora Ne 1.
16 «Pernrenne >xcnepuMeHTAITBHBIX Bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbnas padota Ne2 o teme
17 «DNEKTPOIUTHUECKAS TUCCOIIHAIINS bubmorexa OK
p A HHALHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIUU B paCTBOPAX)»
OO6m1ast xapaKTepUCTHUKA TAJIOTEHOB.
18 XUMHAYECKHAE CBOMCTBA HA IIPUMEDPE bubmmorexa [OK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 XnopoBogopon. ColisiHast KUCIIOTA, bubnmoreka [IOK
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XUMHUYECKHE CBOMCTBA, OJIyYCHHE,
MIPUMCHECHHE

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

[TpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «ITonydyenue coIHOMN KUCIIOTHI,
yi . . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruucnenust no ypaBHeHUSIM
21 XUMHYECKUX PEAKIINI, ECIIN OIUH U3 buGnnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHTOoB JIaH B H30BITKE
29 OO01mas xapaKTepUCTHKA YIIEMEHTOB bu6nuoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOAU(PHUKAIIUU CEPHI.
23 Haxoxnenue cepbl U €€ coenMHEHU bu6mmoreka [IOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoiopo/1, CTpOEHHUE, bubnunoreka [IOK
¢u3nyeckre u XMMUYECKHEe CBOICTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHasi KHCIIOTA,
25 ¢du3nyeckre 1 XMMUYECKHEe CBOICTBA Buomorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PeaKluu, JeKaIlIue B
OCHOBE TMPOMBIIIIEHHOTO crocoba
26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnnoreka [HOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIleu cpeibl COCTUHEHUSIMU
cephl
97 Brruucnenue MmaccoBo 10J1M BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapaKTeprCcTUKA HIIEMEHTOB bubnmoreka [JOK
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VA-rpynnel. A30T, pacnpocTpaHeHUE
B Ipupoje, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6mmoreka [IOK

29 XHUMHYECKHE CBOMCTBA, OIYUECHHUE U
i https://m.edsoo.ru/00adf004
MIpUMEHEHHE
[IpakTuueckas pabora Ne 3 o teme
30 «ITonydeHne aMmmMuaka, H3y4eHHE ero bubmmorexa [IOK
. ye > M3y https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3OTHAas KHCIIOTa, €€ PU3NICCKUE U bu6nunoreka [IOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B Ka4Y€CTBE MUHEPATIbHBIX
32 oOpenuii. XuMu4eckoe bubmmorexa [HOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COETMHEHUSIMU a30Ta
docop. Oxeun docdopa (V) u
33 (poc:ll))o pHaH KI/ICJ‘I?))Ta (I()bl/il/lflec):l(l/le " Bubmmorexa LIOK
p o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYeHHE
Hcnonb3oBanue GocaToB B
34 Ka4yecTBE MUHEPAJIbHBIX YI00pEHU. bubnnoreka [HOK
3arpsi3HEeHUE NPUPOTHOMN Cpebl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHEeHUE B
35 npu I())z[e (I;)I/I3I/II;){6CKII)/IG Y XUMUYECKHE brbmmorexa LOK
PHPOAC, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcunpl yriiepoaa, ux Gusndeckue u bubnmnoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbBIE ¢ OKcHIoM yriepoza (1V)

37 VYronpHasg KUca0Ta ¥ €& COIn bubmorexa TIOK
https://m.edsoo.ru/00ae006¢c
[Ipaktrueckas padora Ne 4 1o reme

38 "[TonyueHue yriaekucioro rasa. bubnmnoreka [JOK
KadecTtBenHas peakius Ha KapOoHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHaYaIEHBIE TOHATHS 00
39 OpPraHHYECKUX BEIIECTBAX KaK O bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 KpemHuwii u ero coeiMHEHUS bubnnorexa LIOK
https://m.edso0.ru/00ae080a
[TpakTrueckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bu6nmnoreka [IOK
«BaxHelne HeMETaIUIbl U UX https://m.edso00.ru/00ae0bf2
COCTUHECHUS»

Kontponbnas padora Ne3 mo teme
42 «Baxaelnie HeMeTaJIIbl U BX bubmorexa TIOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO01as xapaKTepUCTUKA XUMHUIECKIX
3JIEMEHTOB — METAJIJIOB.

43 MeTtanauueckas CBSI3b U bu6mmorexa [IOK
METAJUTNYECKast KPUCTALTHYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nvYecKue CBOMCTBA
METaJIJIOB
XUMUYECKHE CBONCTBA METAILJIOB.

. bu6mmoreka [IOK

44 DNEKTPOXUMUICCKUN PST

HaIpsHKEHUN METaJUIOB

https://m.edso0.ru/00ae1156
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OO6mwme crmocoOb! MOTyYeHUS
MetaiuioB. CruiaBbl. BerauciieHus no

Bu6muoreka [JOK

45 %
YPABHCHIAM XUMIHCCKHIX peartiut, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
MIPUMECH
46 Ilonsatue 0 KOPPO3UHU METAILIOB bubmorexa LOK
pp https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47
Ienounpie MeTaLb! https://m.edsoo.ru/00ae14bh2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bu6nuoreka [IOK
Kalus https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMenbHbIE METAIIIBI — bubnuorexa [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 BaxxHelmme coequHEHU KalbIU bubmnorexa [JOK
a A https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3ALIHS
3HAHUU
59 JKEcTKoCTh BOABI U CITOCOOEI €& bu6nmmoreka [IOK
yCTpaHEeHUs https://m.edso0.ru/00ae1886
ITpakTruyeckas pabora Ne 6 mo Teme
53 "YKEcTKOCTL BOABI U METOIEI €6 bubmorexa LOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmorexa [IOK
54 An I
FOMIHIH https://m.edsoo.ru/00ae1c64
55 AMpoTepHbIe CBOWCTBA OKCHJIA U bubnnoreka [HOK
TUAPOKCHIA https://m.edsoo.ru/00ae1c64
56 Weeso bu6mmoreka [IOK

https://m.edso0.ru/00ae1d86
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OKCI/I,I[BI, THAPOKCUABI K COJIN KEJI€3a

bu6mmoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHNE U cCUCTEMATU3ALIHASA
3HAHUU
[IpakTuueckas padbora Ne 7. Pemienue
59 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [HOK
«BaxHeinnme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHHUSI
Beruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CITH O1H U3
60 peareHToB J1aH B U30BITKE UITU bu6nunoreka [IOK
COAEPKUT NpuMecu. Beraucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXO/Ia ITPOJTYKTa
peaxkuuu
61 O000111eHIE U CHCTEMATHU3AIIHS
3HaHUN
KontponbHas padora Ne4 o teme
62 «BaxHeinme MeTauibl U uX
COEZTUHEHUSI
63 Bemecrsa u marepuansl B bu6mmoreka [IOK
IOBCEHEBHOW KU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYeCKOe 3arpsi3HEHNE bu6mumoreka LIOK
OKpPY KaroLLEen Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perienun bu6mumoreka LIOK
HKOJIOTHYECKUX MPoOIIeM https://m.edso0.ru/00ae4270
66 PezepHblil ypok. O60011eHIE 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edso0.ru/00ae0dOa
67 PesepBHbIit ypok. O6001IeHNE U bubnmoreka [JOK



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

cucremMarusanua 3HAaHUH

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

68 PezepHblil ypok. O6001meHe 1

cucTeMaTu3anusd 3HaHUU

Bu6muoreka [JOK
https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME

68



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




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJBHOMN ITPOTPAMMBbBI

8 KJIACC

Kon
MPOBEPSIEMOro
pe3yJbTara

HpOBepﬂeMLIe NnpeaAMETHLIC PE3YJIbTAaTbl 0CBOCHUS OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmMsbI OCHOBHOT'O o0mIero 06p330BaHI/Iﬂ

1

I1o Teme: ((HepBOHaan'ILHbIe XUMHNYCCKHUC ITOHATHA»

11

pPacKpbIBaTb CMBICII OCHOBHBIX XMMHMYECKHMX IIOHATHH: aTOM,
MOJIEKYJIa, XUMHMYECKUI D3JIEMEHT, INPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJIHAs U HEOAHOPOJHAs), BaJCHTHOCTb,
OTHOCUTEJIbHAs aTOMHash W MOJIEKYJISIpHas Macca, KOJIMYECTBO
BELIECTBA, MOJb, MOJIIpHAas Macca, MaccoBas A0S XMUMHUYECKOIO
JJIEMEHTa B COEIMHEHUHU, MOJISIPHBIM 00BEM, XMMHUYECKas peaxius,
KiIaccu(uKalnus — peaklMid:  peakIUM  COEAMHEHUs,  pPeaKkLuu
pa3oKEHUs, pEaKIUM 3aMEIEHHs, pPeakUuh OOMEHa, DJK30- H
SH/IOTEPMHUECKUE DPEAKLUH, TEIIoBOH 3(pQEeKT peakuuu, pacTBop,

MacCcCoOBas O0Jid BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/I}I) B paCcTBOpPC

1.2

HWILNTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHUX MOHATHH H

MPUMCHATH OTU MOHATHUA TP OITMCAHHUU BEIICCTB U UX HpeBpaHIGHI/Iﬁ

13

HCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJI€HUS (OpMyI

BCIICCTB U ypaBHCHI/II‘;I XHUMHUYCCKUX peaKuHﬁ

14

PaCKpbIBATH CMBICJI 3aKOHOB COXpaHCHUA MacCcChI BCUICCTB,
MOCTOSIHCTBA COCTAaBa, ATOMHO-MOJICKYJIAPHOIO  Y4YCHUSA, 3aKOHa

ABorazipo

15

OIpCACIIAATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COEIMHEHUSIX

1.6

KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUEC PpCaKIUU (HO qucily Hu COCTaBy

Y4YaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TeIIoBOMY 3¢ dekTy)

1.7

BBIUUCIISATh OTHOCUTENBbHYIO MOJIEKYJISIPHYI0 U MOJSPHYIO MAaccChl

BEIIECTB




1.8

BBIUHCIISATH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1o Qopmylie

COCIMHCHMNA,

1.9

BBIYUCIIATE MAaCCOBYIO JOJIFO BCIICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/Ibl TO3HAHUS — HAOII0JCHHE,
W3MEpEHUe,  MOJCIUPOBAHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIH )

Ilo Teme: «Bakueiimme MpEaACTAaBUTCIIN HCOPraHUNYCCKNUX BCIICCTB»

2.1

PaCKpbIBaTb CMBICJI  OCHOBHBIX  XHUMHWYCCKHX TTOHSITHIA: OKCHI,

KHCJI0Ta, OCHOBAaHUE, COJIb

2.2

OIIpCACIIATE IMPHUHAJIC)KHOCTh BCIICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeuHEeHui 1o popmynam

2.3

KJ'IaCCI/I(bI/IIII/IpOBaTI) HCOPraHN4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh  (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA
BEILIECTB PA3JIUYHBIX KJACCOB, MOATBEP)KAas ONMUCAHUE IMPUMEpaMU

MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKI_II/Iﬁ

25

IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B  3aBHCHMOCTHU OoT HX
Ka4€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTH MPOTCKAHUA XHUMHYCCKUX

npeBpameHHﬁ B pas3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh MpaBWJIaM  TIOJB30BAaHUS XUMHUYECKOW TOCYIOH U
nabopaTOpHBIM O00OPYIOBaHHEM, a TakK)Ke MpaBHJIaM OOpaIieHus C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMHU TIO BBIMOJTHEHUIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO MOJYYCHHUIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BEmIeCTB (BOJOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIECTBA, MNIAHUPOBAThH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI TI0
pacro3HaBaHUIO pAcTBOPOB IIEIOYeH U KHCIOT C TOMOIIBIO

UHAUKATOPOB (JIakMyc, peHondTanent, MEeTHIOPAHX U JPyrHe)

2.7

MIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN pEaKIINN

[To Teme: «llepuoanueckuii 3akoH u Ilepuogmueckas cucrema
xumuyeckux snemeHToB Jl. W. MenneneeBa. CTpoeHHE aTOMOB.

Xumuyeckas cBa3b. OKMCIUTETbHO-BOCCTAHOBUTEIbHBIEC PEAKIIAN)

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XWMHYCCKHUX HOHATHH: AApO aTroma,
AJICKTPOHHBIA CJIOW aToMa, aTOMHasi OpOuTal b, paguyc aroma,

XUMHYCCKasd CBA3b, IOJAPHAA MW HCIOJISIPHAasd KOBAJCHTHAs CBA3b,




ANEKTPOOTPHUIIATEILHOCTh, HOHHAs CBsI3b, WOH, KaTHOH, aHWOH,

CTCIICHb OKHUCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUC JJICMCHTHI

3.3

OIMCHIBATh M XapaKTepHU30BaTh TaOmMuHyr Gopmy [leprogmueckoit
CUCTEMBl XHMHYECKHUX D3JIEMEHTOB: pa3IU4aTh MOHATHS «TJIaBHAsS
noarpynmna (Arpynma)» u «mobouyHas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOJbI

3.4

packpeiBaTh cMbica l[lepmoamueckoro 3akona [[.M. MeHnneneesa:
JEMOHCTPHUPOBATh MOHUMAaHUE MEPUOIUYECKON 3aBUCHMOCTH CBOICTB
XUMHUYCCKUX DJJIIEMCEHTOB OT MUX IIOJIOXKCHHA B HepnoanquKoﬁ

CUCTEMC

35

COOTHOCUTh  O0O3HAuYEHUs, KOTOpbIE HUMelTca B  Tabnwuie
«[lepuonuyeckass  cuctema  Xxumuuyeckux  anementos  J[.U.
MenzeneeBa» C YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XUMHUYECKHUX DJJIEMEHTOB (COCTaB U 3aps] sjapa, o0liee dYHcio

QJICKTPOHOB H PACIPCACICHUC UX 110 9JICKTPOHHBIM CJ'IOSIM)

3.6

OIpCACIIATh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI)IX

COEIMHEHUIX

3.7

OIIPCACIIATE BUI XUMHYECKOH CBS3HU (KOBaJ'IeHTHaH 151 I/IOHHaSI) B

HEOPTraHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

ITo Teme: «BemmecTBo U XUMUYECKAS] pEAKIUSD)

11

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TIOHSATHH: PacTBOP,
SJEKTPOJIUTHI, HEIJIEKTPOJUTHI, BJIEKTPOJUTUYECKAS] TUCCOIUAINS,
peaku MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
oOparumbie u HEoOpaTHUMBbIe peaKIuu,
OKHUCJIUTEITHHOBOCCTAHOBUTEIIHHBIC peaxiumu, OKUCJIUTEIb,
BOCCTAHOBUTEb, OKHUCJICHHE M BOCCTAHOBJIEHUE, AJJIOTPOMUS,
amMmpOTepHOCTh,  XMMHYECKasi  CBsI3b  (KOBaJe€HTHas, MOHHAsd,

METaJlJI4ecKasi), KpHUCTaJUIMYecKass peui€Tka, CIUIaBbl, CKOPOCTh




XUMHYECKOHN peaKkuu

1.2

HUIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MOHATUH H

MNPHUMCHATH OTU MOHATHUA IPHU ONIMCAHNU BCIICCTB U UX HpeBpameHHﬁ

13

COCTaBJIATh YPABHEHUS 3JEKTPOJUTUYECKON AUCCOLUALMU KUCIIOT,
LIEJIOYEH M COJIEH, IOJHBIE U COKpAlICHHBIC YPAaBHEHHUS PEaKLMN

HOHHOTrO OOMeHa

14

PaCKpbIBaTh CYHIHOCTHh OKHUCIMUTEIBbHO-BOCCTAHOBUTECIIbHBIX peaKHI/Iﬁ

IOCPEACTBOM COCTABJICHHS SJICKTPOHHOI'O OajlaHca 3THUX peaKuHﬁ

15

IIPOBOJUTH PACUETHI I10 YPABHEHUIO XUMUYECKOHN PEaKLIUU

IIo temam: «Hemeramnsl M HMX COEOUHEHUS» M «MeTamibl U HX

COCOAUMHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBAThH) 00IIKE U CICIU(PUICCKUE XUMHUUECKIE
CBOMCTBA MPOCTBIX U CIIOKHBIX BEHIECTB, MOATBEPXKAas OMHCAHUE
MIpUMEepaMu MOJICKYJIIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHNYCCKHUX peaKI_II/Iﬁ

2.2

COCTaBJISITb YpPaBHCHHUA peaxunﬁ, MMOATBCPIKAAIOIUX CYIICCTBOBAHUC

TCHETHUYECKOM CBSI3U MCXKAY BEIIECTBAMHU Pa3JINYHBIX KJIACCOB

2.3

MPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXXHOCTH IMPOTCKAHUA XMUMHYCCKUX HpeBpaHIGHI/Iﬁ B pa3IMYHBIX

YCIIOBUSX

24

CleoBaTh MpaBWJIaM  TIOJb30BAaHUS XUMHUYECKOW TOCyIOoH U
a00opaTOpPHBIM O0OPYIOBAaHHEM, a TaK)Ke IMpaBUJIaM OOpAIEHUS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBINOJIHEHUIO
na6opaT0prlx XUMHYCCKUX OIBITOB IO IOJYUYCHUIO U C06I/IpaHI/II-O

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

25

MPOBOJUTh PEAKIMU, MOATBEPKAAIONINE KAYECTBEHHBIM COCTaB
pa3MUYHBIX BEIIECTB: pPACIO3HABATH OMBITHBIM NYTEM XJOPHU-,
Opomun, womua,  kapOonat, Qocdar, cummkar, cynabdar,
TUIPOKCUIUOHBI, KaTHOHBI aMMOHHSI, MOHBI H3YYCHHBIX METAJIIOB,

NMPUCYTCTBYIOIIHEC B BOJAHBIX PACTBOPAX HCOPTraHNYUCCKHX BCILICCTB

ITo Teme: «XuMUS 1 OKpyX)aromiasi Cpeaa»

3.1

pacKpbIBaTh  CMBICI OCHOBHBIX XuUMuYeckux moHstui: [IJIK

BCIICCTBA, KOPPO3UA MCTAIJIOB

3.2

NPpUMCHATE OCHOBHBIC OIICpalun MBICIIMTEIbHOM JACATCIIbHOCTH —




aHaIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMAaTHU3aIlHIo,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIC,IICTBCHHBIX CB$I3CI\/JI — JId I/I3y‘-IeHI/I$I
CBOMCTB BEIISCTB M XHUMHYCCKHX PEaKIHH; eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHHUS — HAOIIOJACHUE, H3MEPEHUE, MOJICIUPOBAHUE,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUS

8 KJIACC

Kon

IIpoBepsieMblii 31eMeHT COiePKAHMS

1

HepBOHa‘-IaJIbHBIe XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumuu. Ponp XMMUM B JKM3HHM 4YEJIOBEKA. XHMMHS B CHCTEME HayK.
Tena u BemectBa. PU3MUYECKUE CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSHUE

BCIICCTB

1.2

ITonsaTtue o MeTomax MO3HAHUS B XMMUM. UHCTHIC BEILIECTBA M CMECH. CriocoObl

Pa3aciICHUsA cMmecer

13

ATOMBI © MOJICKYIJIBI. Xumuuyeckue dneMeHTbl. CHMBOIBI  XUMHYECKHX

251eMeHTOB. [IpocTble U Cll0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE yYCHHE

14

XumMuueckas (bopMyna. BanenTHOCThP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTraBa BC€IICCTB. OtHocutenbHas aTOMHasn macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAs Macca. MaccoBas 107151 XMMHUYECKOTr'0 dJIeMEHTa

B COSIMHECHUH

15

KomnuectBo BemectBa. Monbs. MousipHas Macca. B3aumocBs3p KOJIMYECTBa,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHIl BemecTBa. Pacué€rsl mo ¢opmynam

XUMHYECKHUX COSIMHEHUM

1.6

dusnueckue U XUMUYECKUE sBICHUSA. XUMUYECKas peakluus U €€ NMPU3HAKU.
3aKOH COXpaHEHUsl Macchl BellecTB. XuMudeckue ypaBHeHus. Knaccuduxanus

XUMHUYCCKUX peaKI_[I/Iﬁ (COCI[I/IHGHI/IH, Ppa3IOKCHU:, 3aMCIICHUA, O6MeHa)

1.7

XUMUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOHN MOCY/I0H, C IIpaBUIaMHU
pabotel B saboparopud u mpuéMamMu oOparieHuss ¢ J1abopaTOpHBIM
o0opynoBaHuEM, H3y4y€HHUE U OINucaHhe (U3UYECKUX CBOICTB 00pa3loB
HEOPraHMYeCKUX BeUIecTB, HaOIrofeHue (QU3MUecKuX (IUIaBJICHHE BOCKA,
TasiHUE JIbJla, paCTUPAaHUE caxapa B CTYIKE, KUIIEHWE U KOHJAEHCAIlUs BOJbI) U
XUMHUYECKUX  (TOpEeHHME  CBEYM, MPOKAJIMBAaHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICHICTBME MeJla C KHUCJIOTOH) SIBJICHWHA, HAOJIOJCHWE W OIHUCAHHE
NPU3HAKOB MPOTEKaHMsS XUMHMYECKMX peakuuid (pasjoxeHue caxapa,
B3aMMOJICIICTBME CEpHOM KUCIOTHI C XJIOPUAOM Oapus, pasjoKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJIEUCTBHE Kelie3a C PaCTBOPOM

comu meau(Il), uzydenne cnocoboB pazeneHus cMeceit (C TOMOIIbI0 MAarHUTa,




(dbunbTpoBaHUE, BBIMAPUBAHKE, TUCTUJULIIMSA, Xpomarorpadus), MpoBeaeHUE
OYHNCTKHN HOBapCHHOﬁ coJiu, Ha6JIIOI[€HI/I€ " OIMMCAaHUEC PC3YJIbTATOB MMPOBCACHUA
OIBITa, WJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOjeieh

MOJICKYJI (IIIapOCTEPIKHEBBIX )

Baxnerinme rnpeacTaBuTeNM HEOPraHMUECKUX BEILIECTB

2.1

Bosnyx — cmech razoB. CocraB Bozayxa. Kucinopog — aneMeHT M mpoctoe
BemecTBo. Haxoknenue kucimopoaa B mpupope, GU3NYECKUe U XUMUYECKUE
cBoiictBa (peakumu ropenus). Oxcunbl. Ilpumenenue kucinopoga. CrocoOb
MOJyYeHHs KHCIopoga B JabopaTopuM M TNPOMBINUIEHHOCTH. Kpyrosopot

Kucnopoa B npupoje. O30H — ajulIoTponHasi MOAU(PHUKAIUS KUCIOpOia

2.2

TernoBoit 3¢ (hekT XUMUIECKOH peakny, TEePMOXUMUYECKHE YPaBHEHHUS, IK30-
U DHIOTEPMUYECKUE peaklMy. TOMIMBO: Yroiab U METaH. 3arpsi3HEHUE BO3lyXa,

YCUJICHUEC ITAPHUKOBOTO 3(1)(1)6KT8., pa3pyHI€HuC 030HOBOI'O CJIOs

2.3

Bomopoa — anemeHT u npoctoe BemiectBo. Haxoxaenue Boopoia B MpUpo/Ie,
¢usnyeckue W XUMHUYECKHE CBOMCTBA, MPHUMEHEHHE, CHOCOOBbI IOJIyYCHHUSI.

Kucnore! u conu

2.4

Moutsipabiii 00BEM ra3oB. Pacuérsl Mo XMMUUECKUM ypaBHEHUSAM

2.5

®usnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacellienHpie 1 HEHACBILIEHHBIE PACTBOPHI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBass 10711 BelIeCTBA B pPacTBOpe. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpoB B MpUpoOJe M B XKM3HU uyenoBeka. Kpyrosopor
BOJABI B TMpUpOJie. 3arps3HEHUE NPUPOAHBIX BoA. OxpaHa H OYHCTKA

MPUPOAHBIX BOJ

2.6

Knaccupukanus Heopranmdyeckux coenuHeHuid. Okcuasl. Knaccuduxanums
OKCHJIOB: cojieo0Opasyromue (OCHOBHbIE, KHCIOTHbIE, aM(OTepHbIe) U
HecoseoOpasyrone. HoMmenknarypa okcuioB. Du3MUECKHE U XHUMHUYECKHE

cBOMCTBa OKCUJIOB. [TomyueHne okcruioB

2.7

OcHoBanus. Knaccudukanust ocHoBaHMHA: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHOBaHUl. DU3nUecKrue U XUMHYECKHUE CBOMCTBA

ocHoBaHMi. [TonyueHne ocHOBaHMIA

2.8

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucnor. dusmdeckue u
XUMHUecKHne cBoiicTBa KHcIIOT. Pan aktuBHOCcTH MetamiaoB H.H. bekerosa.

[Tonyyenue xucior

2.9

Comu. Homenxiarypa coneil. du3nueckue U XUMHUYECKUE CBOMCTBA COJIEH.

ITonyuyenue conen




2.10

I'eneTnueckas CBA3b MCXKIY KilaCCaMH HCOPIraHUYCCKUX COG)II/IHGHI/II\/'I

2.11

XVUMUYECKUN  DKCIEPUMEHT: KayeCTBECHHOE OIpEAEICHUE  COACpKaHUS
KHCJIOpO/la B BO3JyXE, IOJY4YeHHE, COOMpPAaHME, PACIIO3HABAHUE M M3y4EHHUE
CBOWCTB KHCJIOPO/a, HAOIIOAEHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCJIOBUSI BOSHUKHOBEHUS U NPEKpallleHusl TOpeHus (I1okapa), 03HaKOMIJIEHHUE C
o0Opa3llaMu  OKCHJIOB M OINMCAHUE HX CBOMCTB, IOJy4YeHHE, COOMpaHHe,
pacro3HaBaHUE W HM3Yy4YEHUE CBOWCTB BOJAOpOJa (FOpeHHE), B3aUMOJICUCTBUE
Bozopoza ¢ okcuoM menu(Il) (Bo3aMOXXKHO HMCIOIB30BAHNE BHIEOMATEPUAIIOB),
HaOmozeHne oOpa3loB BEIIECTB KOJIWYECTBOM | MOIIb, HCCIICOBaHHE
0COOEHHOCTEM pacTBOpEHUS BEIIECTB C PA3JIMYHOM  PpacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCCOBOM JOJIEW PaCTBOPEHHOIO
BEIIECTBA, B3aUMOJCHCTBHE BOABI C MeTaulaMd (HaTpUeM M KaJlbLUEM)
(BO3MOYKHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB), OIPEAEIECHUE PaCTBOPOB
KUCJIOT M IIeJoYed C IOMOUIbI0 HMHJIUKATOPOB, HcCcieloBaHHEe 0Opas3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOJCHHE W3MEHEHUs
OKpPAacCKM HHJIUKATOpPOB B pacTBOpax KHCIOT U INEJIoYel, H3ydeHHE
B3auMozeicTeus okcuga meau(Il) ¢ pacTBOpoM cepHOM KHUCIOTHI, KHCIOT C
METaJUIAMM, PEAKINHA HEUTPAIU3ALNH, TIOJyYeHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTajyla JPYTMM U3 pacTBOpa COJM, pELIEHUE
9KCIIEPUMEHTAJIBHBIX 3a/ad 1o TeMme «BaxHeline Kiacchl HEOpraHMYECKHX

COEIMHEHUN )

[Iepnoanueckuit 3akoH u [lepuoanueckas cucreMa XUMAYECKHUX JJIEMEHTOB
J.U. MenneneeBa. Ctpoenue aToMoB. XUMHYECKask CBsI3b. OKUCIUTETHHO-

BOCCTAHOBUTCJIbHBIC pCAKIIUN

3.1

[lepBple TOMBITKH KIACCU(PUKALUKA XUMHUYECKUX dJeMeHTOB. [loHsTHe o
TPYIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIOTeHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHABI U TUAPOKCHIbI

3.2

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMu4ueckux daeMeHToB 1. 1.
Meneneena. Koporkonepunoanas 51 JUTMHHOTIEPUOIHAS (bopMbI
[lepuonnueckont cucrembl xumuueckux dnemMeHtoB J[.M. Menneneesa.
[Iepuonsr u rpynmbl. OU3NYECKH CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpymisbl 3JIEMCHTA

3.3

Crpoenne aromoB. CoctaB aromHbIX saep. M3oronsl. DnekTponsl. CTpoeHue

ANIEKTPOHHBIX ~ 000JI04eK aroMoB TepBbIX 20 XMMHUYECKHMX 3IIEMEHTOB




[Tepuonuueckoit cucremnl J[.M. Menneneea. XapakTepuCTUKa XUMUYECKOTO

3JIEMEHTa M0 ero nojoxeHuto B [lepuoauueckoit cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHHS paJuyca aroOMOB XHMMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB IO TpYINaM U IEPUOAM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproanyueckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB ISl pa3BUTUs HaykKu WU npaktuku. .M. MenxaeneeB — y4€HbIA U

I'paXXIaHUH

3.5

Xumuueckass cBs3b. KoBanieHTHass (MOJispHAsT W HEMOJSIpHAsi)  CBS3b.

BHCKTPOOTpI/IHaTeJ'IBHOCTB XAMHYECKHX dJIeMeHTOB. loHHAs CBA3h

3.6

Crenenpb okuciacHus. OKHCIUTEIIFHOBOCCTAHOBUTEIIHHEIC pCaKkunu. HpOHGCCBI

OKHCJICHMS U BOCCTAHOBJICHHA. OKUCIIMTEIN U BOCCTAHOBUTEIIH

3.7

XUMHYECKUMN OKCIICPUMCHT:. HU3YYCHUC 06pa3u0B BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aHUMOCHCTBIC THAPOKCHUIA IUWHKAa C paCTBOpaMu KHUCIOT H
menoqeﬁ, MMPOBEACHUEC OIIBITOB, WIUIIOCTPUPYIOIIHUX IMPUMEPBI OKUCIHUTCIIbHO-

BOCCTAHOBUTEJIBHBIX peakluii (TOpeHue, peakiiuy pa3ioKeHHs, COSTUHEHNS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

BemectBo 1 xumnueckas peakuus. [lopropenue

11

[Tepuonnueckuii 3akoH. [lepuoguueckas cucremMa XUMUYECKUX dyiemMeHToB 1. 1.
MenpeneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHHUHU CBOICTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, Kalblusi MU HX
COCMHEHUI B COOTBETCTBHM C MOJIOKEHHUEM 3JIEMEHTOB B llepuoamyeckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CtpoeHne BemecTBa: BUIbl XHUMHUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKU
1 BUJA XUMHUUYeCcKon CcBs3H. Kiaccudukanust 1 HOMEHKIaTypa HEOpraHUIeCKUX
BeIIECTB (MEXIyHApoAHas U TpUBHUAIbHas1). XUMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCA K pa3IM4YHbIM  KJaccaM HEOPraHMYECKHUX COCIMHEHUH,

TCHECTUYCCKAA CBA3b HCOPraHNYCCKHUX BCIUICCTB

13

Knaccuukanus XuMU4ecKuX peakiuil Mo pa3InyHbIM MpU3HaKaM (110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEaKIMHM BEIIECTB, IO TEIUIOBOMY 3(QeKTy, Mo

H3MCHCHHIO CTEIICHECH OKHCICHHMS XMMHYCCKHX 9JICMCHTOB, I10 O6paTI/IMOCTI/I,




MO0 y4YacTHIO KaTajam3aropa). OK30- W DSHAOTEPMHUYECKHE  PEaKIlvH,

TEPMOXUMHNYCCKUEC YPABHCHUA. IlousTue o CKOpPOCTH XHUMHYSCKOM pC€akuun

14

[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U IeTEPOreHHbIX peakuusax. [IoHATHe 0 XMMHUYECKOM PaBHOBECHH.
@DakToppl, BIUAIONIME HA CKOPOCTb XHMHUYECKOM PpEaKIMH M II0JI0KEHUE

XUMHNYCCKOTI'O PaBHOBCCHA

15

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUHUA C MCIIOJIb30BAaHUEM METOJIA

QJICKTPOHHOI'O Oananca

1.6

Teopust 2JIEKTPOIIUTUYECKONW NUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, anuonsl. MexaHuU3M JUCCOLMALMU BEIIECTB C Pa3IMYHbIMU BUIAMU
xummuueckoi cBs3u. Ctenens quccounanuu. CUIIbHBIE U cla0ble 3JEKTPOIUTHI.
Peakiuu nonHoro obmena. YcClioBUSI MPOTEKAHHUS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIE ypaBHEHMs peakuuil. CBoMCTBa KHUCIOT,
OCHOBaHMN U COJIEM B CBETE TMPEACTAaBICHUNA 00 3IIEKTPOIUTHUECKON

Auccounanuu. KauecTtBeHHBIE pC€aKuu Ha HOHBI. ITonsarue o TUAPOIU3C coJieit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSIMH KPUCTAITIMYECKUX
PEIIETOK HEOPraHMYECKHUX BELIECTB — METAIJIOB W HeMeTalioB (rpadura u
azMasa), CJIO’KHBIX BEIIECTB (XJIOpUJa HATpHsl); UCCIEJOBAaHHE 3aBHCHUMOCTH
CKOPOCTM XHMHYECKOM peakiuu OT BO3JACHCTBUSA pPa3IUYHBIX (HaKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLMAIMU  KHUCIOT, INEeNo4ed M cojied  (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB); TPOBEJACHHE ONBITOB, WUIIOCTPUPYIOMIUX MPHU3HAKU
IIpOTeKaHMs peakluii HOHHOro oOMeHa (0Opa3oBaHUe OCajKa, BbIIEICHUE rasa,
o0Opa3oBaHHe BOJIbl); ONBITOB, HIIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEaKLUH (TOpeHHe, peakluu paszIoXKeHUs, COCAUHEHUSs);
pacrno3HaBaHHe HEOPraHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX pEaKIUii

Ha WOHBI; pCHICHUEC SKCIICPUMCHTAJIbHBIX 3aJiad

HemeTamsl 1 UX COeAUHEHUS

2.1

OO6mast  xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHre u pu3ndeckre cBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpE XJopa
(B3auMoJielicTBHE C MeTajUlaMH, HEMEeTalllaMH, IIeJ0o4aMu). XJIOPOBOJIOPO/I.

CosngHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YEeHHUE, MpUMeHeHne. JleiicTBue




XJIOpa U XJIOPOBOJOPO/Ia Ha OpPraHU3M uejloBeka. BaxkHeilline XJIopuabl U UX

HaXOXIACHUEC B IIPUPOJLC

2.2

OOmas xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHbBIE CTENEeHN OKucieHus. CTpoeHne u Gpu3nuecKkue CBOMCTBa
MPOCTBIX BEUIECTB — KHUCIOpPOJAa M Cepbl. AJUIOTPOINHBIE MOIU(DUKAIIH
KHCIOpOAa W cephl. XUMHUYECKHE CBoicTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
¢dusnyeckne W XUMHUYECKHE CBoWcTBA. OKCHIBI Cepbl KakK IPEICTaBHTEIN
KHCJIOTHBIX OKCHIOB. CepHas KHCIOTa, (U3NYECKHEe U XMMHUYECKHE CBOICTBA
(oOmue kKak IpeacTaBUTENs Kiacca KUCIOT M crenu(puiecKkre). XuMUYECKUe
peakiuy, JieKale B OCHOBE MPOMBIIUICHHOTO CIIOCO0a TONYYEeHUs CEPHOM
kucnotel. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COCOUHEHUH B MPHUPOJE. XUMHUECKOE
3arpsi3HCHUE OKPYIKAIOIICH CPelbl COCIUHCHHUSIMHU Cepbl (KUCIOTHBIC TOXIIH,

3arpA3HCHUC BO31yXa U BOI[OéMOB), CII0COOBI €T0 MMpCaAOTBPpaAlICHUSA

2.3

OOmiass xapakTepucThuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHBIC CTCTICHU OKUCICHUSA. A30T, PacCIpOCTPAaHCHUE B IPUPOJIE,
(du3nUecKkre U XMMHUYECKHe CBOWcTBa. KpyroBopor a3ora B nmpupojie. AMMHAK,
ero (u3MYeckre M XMMHUYECKHE CBOICTBa, MOdydeHHe W mpumeHeHue. Comnu
aMMOHUSI, UX (QU3NYECKHMe M XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE.
KauecTBeHHast peakiiusi HAa MOHbI aMMOHHS. A30THasl KUCJIOTa, €€ MOJIy4eHHE,
(dbuzmvyeckue W XUMHUYECKHE CBOMCTBa (00IIME Kak MpEeACTaBUTENsS Kiacca
KHCIOT U crnenududeckue). Mcnomp3oBaHne HUTPATOB U COJied aMMOHHS B
KauecTBE MHMHEpAJIbHbIX y100peHuil. XUMHUYECKOe 3arpsi3HEHUE OKpY’Karolen
Cpelbl COSAMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3aTPS3HEHNE BO3/1yXa, MIOYBbI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpuznUeckre U XUMUUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucnora, Qusnueckue u
XUMUYECKHE CBOWCTBa, monydeHue. Mcmomnp3zoBanue (ocdaroB B KadecTBe

MUHEpAIbHBIX Y100peHuit

2.5

OO6mass xapaktepuctuka »yeMeHToB I[VA-rpynmel. OcoOEHHOCTH CTPOSHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUS. YTIJepoJ, aUIOTPOIHbIE
MoaudUKaAIKM, paclpocTpaHeHHe B TpUpoje, (PU3MYecKrne U XHUMHUYECKHE
cBoiictBa. Aacopormus. Kpyrosopot yriepoaa B mpuponae. OKcuabl yriiepoaa,
ux (u3uveckre W XUMHUYECKUE CBOWCTBA, JCWCTBHE HAa JKUBHIC OPraHHU3MBI,

IOJIYUYCHHUEC U IPUMCHCHHUC. IKOIOTUUECKHUE HpO6HeMI>I, CBsA3aHHBIC C OKCHJIOM




yraepona(IV); rumoresa mIo0anbHOrO MOTEIUICHHS KIMMAaTa;, MapHUKOBBIM
apdekr. YrompHas KuCIOTa W €€ CONMU, MX (U3MYECKHE U XUMUYECKUE
CBOWCTBa, TMOJY4YCHHUE W TpuUMeHeHue. KadecTBeHHass peakiusi Ha KapOoHarT-
nonbl. Mcnonn3oBanue Kap60HaTOB B 6BITy, MCIUIUHC, MPOMBINIJICHHOCTH U

CEJILCKOM XO3SIUCTBE

2.6

[TepBoHauanpHbIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTHMHEHHSIX
yriepona (MeTaH, 3TaH, STWJIEH, AaleTHJCH, STaHOJ, TJHUIEPHH, YKCYCHas
kuciora). Mx cocraB W xumuueckoe crpoeHue. llonstue o Ouosormyecku
BO)XHBIX BEIECTBAX: JXHpaxX, OENKax, YIJIeBOJaX — W HMX POIU B JKU3HH
4yenoBeka. MarepuaabHOe E€IWHCTBO OpPraHWYeCKUX ¢ HEOPraHW4eCKUX

COETMHEHUN

2.7

Kpemunuii, ero ¢usnueckne ¥ XHMHUYECKHE CBOICTBA, IMOINyYCHHE U
npuMenenue. CoenuHeHus KpemMHusi B npupoje. OOmmue mpeacraBieHus 00
okcune kpeMHUs(IV) u kpemHueBoii kuciore. CUIMKAThl, UX UCIOJIb30BaHUE B
ObITY, METUIIMHE, IPOMBIIUIEHHOCTU. BajkHele cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJO, LIEMEHT, OeToH, jxene300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCC,HHGBHOI;'I KHN3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3Y4YeHHE OOpa3l0B HEOPraHUYECKHUX BEILECTB,
CBOMCTB COJISHOM KHCJIOTBI; ITPOBEIECHNE KAYECTBEHHBIX PEAKLUI HA XJIOPU[-
MOHBl U HAONIOJICHWE MPU3HAKOB MX IMPOTEKAHHUS; OIBITHI, OTPAXKAIOIINE
¢u3nyeckre U XMMUYECKHE CBOWCTBA raJIoOTEHOB M UX COETUHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHME C O0pa3lamMH XJIOPHJIOB
(raJloreHu1I0B); O3HAKOMJICHME C oOpa3uamMu cepbl M €€ COeAMHEHHUSIMU
(BO3MOKHO HCIIOJIB30BAaHWE BHUJEOMATEpUATIOB); HAOIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa IOoJ JeHcTBHEM KOHLEHTPUPOBAHHON CEpHOW KHUCIOTHI,
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBlI€HHOW CEpHOI KHUCIIOTHI, MPOBEIECHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH M HaONMIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NYECKUMH CBOIICTBaMH a30Ta, ¢pochopa u ux
COeMHEHUI (BO3MOXKHO HCHOJb30BAHUE BHUJIEOMATEpUAIOB), o0Opa3Lamu
a30THBIX U (HochHOPHBIX YIOOpEHUH; MOTyIeHHE, COOMpaHue, paclio3HaBaHUE U
U3Y4YEHHE CBOMCTB aMMHaKa; IPOBEJCHHE KAauyeCTBEHHBIX pEakUuil Ha HOH
aMMOHHMS U ¢docaT-uOH M HU3YYEHHE MPU3HAKOB MX IMPOTEKaHUS,
B3aUMO/JICHICTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI ¢ MEIBIO (BO3MOXKHO
UCIOJIb30BAHUE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJeNeH KPUCTAIIMYECKUX
peméTok anmasa, rpadurta, QymIepeHa; O3HAKOMJIGHHE C MPOLIECCOM

azicopOLMK PacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM




MPOTHBOTa3a; MOJYYeHHUE, COOMpaHHe, PAacIO3HABAHHE W H3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; MPOBEJACHHE KadeCTBEHHBIX peakiuii Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKaHUs; O3HAKOMIICHHE C
MPOAYKIIMEH CUIMKATHOW MPOMBIIUICHHOCTH; PEIICHHE SKCIIEPUMEHTAIBHBIX

3a71a4 o TeMe «BakHelIne HeMETAJUIbl U UX COEIUHEHU

MeTtamisl 1 BX COCIMHCHUA

3.1

OO01mmas xapaKTepUCTUKa XUMUYECKHIX JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nojgoxxeHus B llepumoanyeckoid cucreme XuMuueckux oanementoB J[.U.
MenneneeBa u ctpoenust aroMoB. CTpoeHue MeTauioB. MeTtaminueckast CBs3b U
METaJUIMYeCKas KpUCTAJUIMYecKass pemeTka. IJIEKTPOXUMHUYECKUH sl

HaIIpsHKEHUN METAJIIIOB

3.2

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. OO0IIMe croco0bl MONTYYeHUS
MeTaisioB. [loHsATHE 0 KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CrutaBsl (CTajib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMCHCHHE B

6BITy W ITPOMBIIIJIICHHOCTH

3.3

[lenouynsle Meramibl: nosioxkeHue B Ilepumoaumyeckoll cucTeMe XHMHUYECKUX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XUMUYECKHe CBONCTBA (Ha mpumepe HaTpust U Kanus). OKcuasl U
TUAPOKCUABI HAaTpus W Kanus. lIpuMeHeHue INEeIoYHBIX METAIOB M HX

COEIMHEHUN

3.4

Illenoyno3eMenbHbIE  METa/UIbl MarHuii W KajJblIMA:  TOJIOKEHHWE B
[Tepuonnueckon cucreme xuMmuueckux 3ieMmeHToB [[.M. Mennaeneesa; ctpoeHue
WX aTOMOB; HaxoXXJeHue B npupoje. PU3nyeckue M XMMHYECKHE CBOMCTBA
Marfusi ¥ Kajblus. BakHeimme coeanHeHUs Kamblus (OKCUI, THUIAPOKCHUI,

conn). JKEcTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS

3.5

AmroMyHUI: ToJIOkKeHUE B Ileprnoanyeckoil cucreMe XMMHUYECKHX AJIEMEHTOB
J.1. Menneneesa; cTpoeHUE aTOMa; HaXOxXkJAcHHWE B mpupone. Pusndeckue u
XMMHYECKHE CBOWCTBA allFOMUHUS. AM(OTEpHbIE CBOIICTBA OKCHA U THIPOKCH/IA

AJTFOMUHUA

3.6

Kenezo: nonoxenue B [lepuognueckoil cucreme XuMuyeckux 3neMenToB J[.1.
MenzeneeBa; CTpOEHHWE aTOMa; HAXOXKIECHWE B mpupone. Dusmyeckue u
XUMHYECKHE CBOMCTBa >kene3a. OKcuabl, TuApokcuansl u conu sxenesa(ll) u

xene3a(lll), ux coctas, CBOMCTBA U MOTYICHHE

3.7

XUMUYECKUH SKCTIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3llaMi METAJIJIOB U CIUIABOB,

X (PU3MYECKUMU CBOWCTBAMU; H3y4YCHHE pE3yJbTaTOB KOPPO3HHM METaJIOB




(BO3MOXHO HCIIOTH30BaHUE BHJICOMATEPHAJIOB), 0coOeHHOCTEH
B3aUMOJCHCTBUS OKCHJA Kajdbllud M HATpusi C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHUE BHUAEOMATEPUAIOB); HCCIEIOBAHHE CBOMCTB XKECTKOW BOJBI;
mpoiiecca TOpPEHHUs Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIMii Ha MOHBI
(marnus, xanbius, amoMunus, nuHka, skenesa(ll) u xemesza(lll), menu(Il);
HaOJII0/IeHNE U OMMCaHUE MPOLIECCOB OKpAlIMBaHUS IUIAMEHU MOHAMH HATpus,
Kamuss W Kaiblus  (BO3MOXKHO — HCHOJBb30BAaHUE  BHJIEOMATEpPUANIOB);
uccienoBaHie aM(QOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THUIPOKCHIA
LIMHKA; pellIeHne IKCIIEPUMEHTAIbHBIX 3aj1a4 10 TeMe «BaxxHe1e MeTauisl 1

X COCAUHCHUA»

XuMus u OKpYyzKaroias cpeaa

41

Hosele MaTepuansl n TexHonoruu. BemecTBa U mMarepualbl B IOBCEJHEBHOU
JKU3HM 4YelloBeKa. XUMUs U 310pOBbe. be3onacHoe UCIonb30BaHUE BEUIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBas momomb OpU XMMHUYECKHX O0XKOTax U

OTpaBIICHUX

4.2

OCHOBBI ~ JKOJIOTHYECKOM  TPaMOTHOCTH.  XHMHUYECKOE  3arpsi3HCHHE
okpyxkatomei cpeasl [1/IK. Pons xumun B pemieHnn dKOJOTUYECKUX TPOOIIEM.
[IpupoaHble HWCTOYHUKH YTIIEBOJOPOJIOB (Yroyib, MPUPOIHBIA Ta3, HE(TH),

MPOAYKTHI X MepepabOTKH, UX POJIb B OBITY U MTPOMBIIIJIEHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3y4yeHHe 00pa3lioB MaTepuasoB (CTEKIIO, CIIJIaBbl

METAJIJIOB, OJIMMEPHbBIE MaTEPUAIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBAHUSA K IPEAMETHBIM pe3yJibTATAM
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOT'0 00111er0 o0pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O II03HaBa€MOCTH SBJICHMH MPUPOJbI, IOHUMAHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOWIeH KyIbTYyphl M TPAKTHUECKOU
NeSITEeIbHOCTH YeJIOBEKa B YCIOBHMSX COBPEMEHHOI'O OOIIECTBa;

IIOHUMAHHUEC MECTAa XUMHHU CPCIU NPYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAaY4YHbIX MCETOJAAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W U3YUCHUA
XUMHNYCCKHUX peaKHHﬁ; YMCHHC HCIIOJIB30BaTh MOJCIN I

00BACHECHUS CTPOCHUSA aTOMOB 1 MOJICKYJI

13

0 cdepax npodeccuoHATBHON NeSATETbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPCMCHHBIMU TCXHOJOTUAMHU, OCHOBAHHBIMU Ha JOCTUIKCHHAX
XMMHUYECKOM HayKH, YTO TMO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayiieil npodhecCHOHaIbHON NesSTEIbHOCTH
U clieNaTh OCO3HAHHBIM BBIOOp XMMHM Kak NMPO(UIBLHOTO HpeaMera

MIpH [Iepex0/ie Ha YPOBEHb CPeIHEro o0IIero oopa3oBaHus

Bianenne cuctemMoil XMMHUYECKMX 3HAHMM W YMEHHE NPHUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIKOYACT:

2.1

BAOKHEHIINE XUMHUYECKHE TIOHATUSA: XUMHYECKMM D3JIEMEHT, aToM,
MOJIEKYJIA, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPOAHAsl CMeCh, OTHOCUTEJIbHBIE aTOMHasi W MOJEKYJspHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSpPHAas Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb (CpelHss), XUMHUYecKas
peakuus, peaklUHd COEOUHEHMs, PEAKLUH pPa3JIOoKEHUS, PEaKLIUuU
3aMelIeHMs], peakluu oOMeHa, TerioBol 3(p@eKT peakiuu, 3K30- U
SHAOTEPMHUUYECKHE PEAKLUU, PAacTBOp, MAaccoBas J0Js XHMHUYECKOTO
3JIEMEHTAa B COEJMHEHUH, MaccoBast 0JIsl U MPOLIEHTHAsE KOHLIEHTPALHSI

BEIIECTBA B PACTBOPE, SIPO aTOMa, DIICKTPOHHBIH CIIOI aTOMa, aTOMHasI




opOuTanbp, paguyc aroma, BaJCHTHOCTb, CTENEHb OKHCIICHHS,
XMMHUYECKast CBSA3b, IICKTPOOTPHLIATEIBHOCTS, MOJISIPHAS M HEMOJIApHAs
KOBAJICHTHAass  CBSI3b, MHOHHAs  CBA3b, METAJUINYECKas  CBA3b,
KpUCTAJUIMYeCKass pemérka (aroMHas, WOHHAs, MeETaJIHYecKasi,
MOJIEKYJISIpHAs), MOH, KaTUOH, aHUOH, JJIEKTPOJUT U HEIIEKTPOIIHT,
NIEKTPOJIMTUYECKAs JAUCCOLMAIMS, pPEaKIMd HMOHHOTO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLUH,  OKUCIHUTENb U
BOCCTaHOBHTEIIb, OKHCJIEHHE U BOCCTAHOBICHHE, DJIIEKTPOJIH3,
XUMHAYECKOE paBHOBecHe, OOpaTMMble W HEOOpaTUMbIC pPEaKIIUH,
CKOPOCTh XHMMHYECKOW peakiuu, Kartaimmusarop, IIJIK, xopposus

MCTaAJITIOB, CIIJIaBBbI

2.2

OCHOBOIIOJIATalONIMe 3aKOHbI XMMHHU: 3aKOH COXPAHEHUS Macchl,
nepuoguueckuii  3akoH JJ. MenneneeBa, 3aKkOH IMOCTOSIHCTBA

COoCTaBa, 3aKOH ABoraszo

2.3

TCOpHUH XHUMHH: ATOMHO-MOJICKYJISIpHAad TCOpuUs, TCOpHUAa

BHCKTpOHHTHqCCKOfI JUucconuannnu

Bnangenue ocHoBamu XHUMHYCSCKOHN I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ
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YMEHHE TPaBUIIBHO UCIIOJB30BATh N3YUEHHBIE BEIIECTBA U MATEPHUAIBI
(B TOM wuyHucle MMHEpaJbHBbIE YIOOpEHHs, METaUlbl M CIUIABBHI,
MPOAYKTHl TEepepadOTKA MPUPOIHBIX HCTOYHHUKOB YTIIEBOJIOPOJIOB
(yrasi, mpupoAHOro rasa, He(TH) B OBITY, CEJIBCKOM XO3AHCTBE, Ha
MPOU3BOJICTBE M TOHWMAaHHWE 3HAYCHHUsS >KUPOB, OEJIKOB, YIIIEBOJIOB
JUIs. OpraHKU3Ma YelloBeKa; yMeHHe MPOTrHO3UPOBATh BIMSHUE BEIIECTB

U XUMHUYCCKHUX HNPOLCCCOB HA OpPraHHU3M 4YCJIOBCKA W OKPYKAIOUIYIO

MPUPOHYIO CPENY

3.2

YMCHHUEC HUHTCTPUPOBATH XUMHUYCCKUC 3HAHHUA CO 3HAHUSAMU APYIrUX

y4eOHBIX TPEIMETOB

3.3

HaJM4yue OmbITa paboThl C Pa3IMYHBIMH WCTOYHUKAMU HHQPOpMAIUU
Mo XUMMU (HaydHass M HAy4HO-TIOMYJISIpHAs JIMTEparypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(i)OpMaIII/IIO 0 BCEUICCTBAX, HX
IMpEBpPALICHUAX nu MMPAKTUHYICCKOM MMPUMCHCHUHN n YMCHUEC

HCIIOJIb30BAaTh €€ JIJIs pelleHus yueOHO-TI03HaBaTeIbHBIX 3344

BJ'IaI[eHI/Ie OCHOBAMH TIOHSITHHHOTO amnrmnapara M CHMBOJHUYECKOI'O

A3bIKA XUMHUHU OJI1 COCTaBJICHHUA (bopMyn HEOPTraHNYCCKUX BCUICCTB,




YpPAaBHEHUNA  XUMHUYECKUX  pPEAKUUWA;  OCHOBAMHU  XHMHYECKOM

nomenkaarypsl (IUPAC u TpuBHAaIBHOM)

YMeHue oOBACHATH CBSA3b IOJIOKEHUS 3ieMeHTa B [lepuogunueckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsj sapa, oOlee Yucio
JNEKTPOHOB), PACHpPEIEICHUEM 3JEKTPOHOB I10 SHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOA0B, KAIHS U KaIbLIUs
[IpencraBnenue O  NEPUOJAMYECKOM  3aBUCUMOCTM  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aroma, 3JeKTPOOTPULIATEIbHOCTH),

6 MPOCTBIX W CJOXKHBIX BEUIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepmonnueckoit cucremMe (B MalblX TMepuofax MW  TJABHBIX
MOArpyNIax) 1 3J€KTPOHHOIO CTPOEHUS aToMa

7 YMeHue K1acCupUIMPOBATH:

7.1 XUMHYECKUE 3TIEMEHTHI

7.2 HEOpraHUYECKUE BEIIEeCTBA

7.3 XUMHUYECKUE PEAKITTI

8 YMeHue onpenensTs:

81 BaJIEHTHOCTh U CTENE€Hb OKUCJIEHUS XMMHYECKHUX 3JIEMEHTOB, 3apsil

' HOHa

82 BUJl XUMHUYECKOW CBS3M W THUI KPUCTAUIMYECKOH CTPYKTYphl B

' COEAMHEHUSX

8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUIN)

8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu30BaTh (PU3MUECKUE U XUMUUECKUE CBOWCTBA:
MPOCTBIX BEIIECTB (KHUCIOPOZ, O30H, BOJOPOJ, TpaduT, aimas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, KaJIWi, MarHuu,
KaJIbITWH, A TFOMUHHM, KEJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX pacTBOpoB (BOJa,
aMMHaK, XJOpPOBOJOPOJ, CEpPOBOJAOPON, OKCHIbl U THUIPOKCHIBI

9. MetaiioB [-IIA rpynn, amomunus, menu (II), uunka, xeneza (II u

' III), okenpasr yraepona (I u IV), kpemuus (IV), azota u dochopa (111
u V), cepot (IV u VI), cepHucras, cepHas, a30THUCTas, a30THasi,
dbochopnas, yroapHas, KpeMHHUEBAsi KHCIOTA U MX COJIN)

9.3 IIPOTHO3UPOBaTh M  XapaKTepu3oBaTb  CBOMCTBAa  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa M CTPOCHUA, IPUMCHCHHE BCIICCTB B
3aBUCHMMOCTH OT UX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKHUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHLBIX YCIOBHUAX

VYMeHnune cocTaBisITh MOJICKYJISIPHBIC U HOHHBIC YPAaBHCHUSA peaKHI/Iﬁ, B

10
TOM YHCJIE:
10.1 peakiuii HFOHHOTO oOMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEeaKIuil
103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIaCCOB
' (Tpymim) HeOpraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXK/1y HUMH
11 YMeHue BIYUCIATh (IPOBOJIUTH PAacu€Thl):
111 OTHOCUTEIIHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO Macchl BEIECTB,
' MacCOBYIO JIOJO0 XUMHUYECKOTO 3JIEMEHTa B COSTMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM ra3oB
114 10 YpaBHCHUSAM XHMHYECKUX PEAKIUH W HAXOAUTh KOJIUIECCTBO
' BelIecTBa, 00BEM M MacCy peareHTOB WU MPOAYKTOB PEaKIHH
12 Brnanenue (3HaHNE OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO  TO3HaHusA  (HaOIIOJeHue,
121 M3MEpEHUE, SKCIIEPUMEHT, MOJICITUPOBAHNE) PH U3YUICHUHU BEIIECTB U
' XUMHYECKUX SIBICHUH; yMeHHe CcGhOpMyIHUpoBaTh MpodieMy H
MIPEITIOKUTH ITYTH €€ PEIICHUS
129 Oe3omacHOl pabOThl C XWMHUYECKHMMH BEIIECTBAMH, XUMHYECKON
' MOCYA0H U TabOpaTOpPHBIM 000PYAOBaHHEM
npaBuiiaMu 0€30TTacCHOTO 0OpaIeHUs C BEMIECTBAMH, UCIIOJIb3YEMBbIMH
B TIOBCETHEBHOW XKM3HU, IPABUIIAMU MOBEACHUS B LIETSAX COepEKEHUS
123 370pOBbSl M OKPYXKAIOIIEH NPUPOJHON Cpellbl; MOHMMAaHHWE Bpena
' (omacHOCTH) BO3JCHCTBHSI HAa >KUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W TPEIOTBPAICHHUS HX BPEIHOTO
BO3JICHCTBUS
13 Hannuue mpakTuuecKWX HAaBBIKOB TUIAHHPOBAHHS M OCYIIECTBICHHS
CIIETYIOIINX XUMUISCKUX IKCIICPUMECHTOR:
131 M3YYCHHE W OMHCAaHUE (PU3NIECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (bHSPI‘-IGCKI/IMI/I n XUMHNYCCKUMHU SABJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHUS XUMHUECKUX PEaKIHi

13.2

M3y4eHHEe CIOCOO0B pa3ielIeHHs cMeceit

13.3

IIOJIy4€HUEC KHUCIOpoaa W HM3YYCHHE €Io CBOﬁCTB; IMOJTY4YCHHUC
BOAOpPOAa U U3YUCHHUE €TI0 CBOP'ICTB; IMOJIYYCHHE YIJICKHCIIOrO rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIYUYCHHUC aMMHAKa U U3YYCHHUEC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB €  OIPENEIEHHOM MAacCOBOM  J0JEH

pacTBOPEHHOTO BELIECTBA

135

MIpUMEHEHHE WH/IMKAaTOpPOB (;makmyca, METHUJIOpaHKa u
¢beHondranenna) i ONpeAeNeHUs XapakTepa Cpelsl B PacTBOPAx

KHCJIOT U IJ.[CJ'IO‘ICIZ

13.6

WCCIIEIOBAaHHE M OIMUCaHHE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aUMOACHCTBUSI KHCIIOT C METaJlJIaMH,
OKCHUJAMH  METaJUIOB,  pPAacCTBOPUMBIMH M  HEPACTBOPUMBIMU
OCHOBaHUSIMHU, COJISIMU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUA;
BBITECHEHHE OJHOIO MeTajjla JpYrMM W3  pPacTBOpa  COJIH;
uccienoBaHue aM(OTEPHBIX CBOWCTB THIPOKCHIIOB AIIOMHHHS H

UHKA

13.7

pelieHne YKCIePUMEHTANIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIEC KJIacChl
HEOPraHUYECKUX COCTUHEHUI; «ONEeKTPONIUTHYECKAS
mucconmanusy, «BaxHeWIne HEMETalIbl M WX  COSIHHEHUS),

«Ba)xHeHIlne MeTaJUIbl U UX COSIUHEHUS)

13.8

XUMHYECKHE  OKCIEPUMEHTBHI,  WJUIIOCTPUPYIOLIUE  TMPU3HAKH
MPOTEKAHUS PeaKIuii MOHHOTO OOMEHA; Kau4eCTBEHHBIC PEaKIMH Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPAaX HOHBI: XJIOPUI-, OpOMHI-,
vonua-, cynedar-, ¢ocdar-, kapOoHAT-, CHIUKAT-aHHUOHBI,
TUIPOKCHU/I-UOHBI, KATHOHBI aMMOHHUS, MarHusl, KaJbIlHs, aTFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYwmenue:

141

NpEACTAaBIATL  PE3YyJIbTAThl  3KCIICPUMCHTA B (I)OpMC BBIBOJIOB,
J0Ka3aTcIIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_[ U BBIABIIAATH OMITUPHUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHABIIMBATh CBSI3M MEXKTY PEATbHO HAOIIOJaeMbIMH XUMHUYECKUMH
SBJICHUSIMU U TIPOLIECCaMU, IPOUCXOASIIMMU B MaKpO- U MUKPOMUPE,

OOBSCHITH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




IHNEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3J1eMeHT COePKAHMS
1 [IepBoHavasibHBIC XUMUYECKUE TIOHSATHUS
1.1 UucTteie BemecTBa U cmecu. CriocoObl pa3esieHus cMecei
12 ATOMBI W MOJIEKYJIbl. XUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMHYECKHX
' 351eMeHTOB. [IpocThie U COXKHbBIE BEILIECTBA.
. Xumundeckas ¢popMyna. BageHTHOCTh aTOMOB XMMHUYECKUX AyieMeHTOB. CTerneHb
' OKUCIICHUS
3aKOH TMOCTOSHCTBA cocTaBa BewlecTB. OTHOCHTENbHAs aToOMHasg Macca.
14 OTtHocuTeNnbHASE MOJIEKYJISIPHAsE Macca. MaccoBasi 107151 XMMUYECKOTO 3JIEMEHTa
B COCAMHEHUU
15 KommgectBo BemiectBa. Mok, Momsipaass macca. MosipHBIE 00BEM Ta30B.
' B3anMocBs3b KoMuecTBa, MacChl M YMCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 ®u3znuecKkue U XMMUYECKHE SIBIICHHUS. XMMUUYECKAsl peakuus U €€ MPU3HAKU.
' 3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUECKUE YPAaBHEHUS
) [lepuonnueckuit 3akoH u Ilepuoanueckass cucTeMa XMMHUYECKHX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHue aToMOB
[Iepnonnueckuit 3akoH. [lepuonnueckas cuctema XMMHU4ECKUX 31eMeHToB J1.1.
21 Menneneesa. [lepuoast u rpymnmbl. OU3HUECKUil CMBICT TOPSAIKOBOTO HOMEPA,
HOMEPOB Neproa U TPYIIIbI JIEMEHTA
Crpoenue aromoB. CocraB aToMHBIX siaep. M3otombl. DnekTponbl. CTpoeHue
2.2 ANIEKTPOHHBIX ~ 000J704YeKk aroMoB TMepBbiIX 20 XUMHUECKUX JJIEMEHTOB
[Tepuonnueckont cucremsl /.. Menaeneesa
3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHUUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kallus, Kaiuplus (paguyca aTOMOB, 3JIEKTPOOTPUIATENbHOCTH,
2.3 METATMYECKNX W HEMETAIUIMYeCKHX CBOMCTB) M HX COCOUHEHHH B
COOTBETCTBUM C TIOJIOXKEHHEM »djeMeHTOB B Ilepuoamueckoit cucreme u
CTPOCHHEM HX aTOMOB
3 CrtpoeHue BelecTBa
Xumnueckass cBsi3b. KoBasieHTHass  (HOJsipHass M HEMOJsIpHasl)  CBS3b.
3.1 DNEKTPOOTPULIATEILHOCTh XUMUYECKUX  DJIEMEHTOB. HNonHas  cBs3b.

Metamnuueckas CBA3b




3.2

Tunsl kpucTauIMdecKuxX  peméTok (aToMHas, MOHHAs, MeTaJuInYecKas),
3aBUCUMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAIMYECKOM PELIETKH M BHUIA

XUMHUYECKOH CBA3U

Baxwneimue MNpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramner m mx

COCIUHECHUA. Meramisl 1 UX COCINHCHUA
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Knaccupukanus v HOMEHKIIATypa HEOPTraHMYECKHX COEIMHEHHH: OKCHIOB
(coneobpa3syromue: OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbIC) u
Hecosieo0pa3yrole; OCHOBaHHMN (LIENOYM W HEPACTBOPUMBIC OCHOBAHUS);
KHCJIOT (KHCIOPOJCOACpKaMe W OCCKHCIOPOAHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

dusnyeckue MW XHMHUYECKHE CBOMCTBa IMPOCTBIX  BCHICCTB-HCMCTAJLJIIOB:

BOZIOPOJIa, XJIOpa, KUCIOPOa, cephl, a30Ta, hocdopa, yriaepoaa, KpeMHUS

4.3

duszndyeckrue M XMMUUYECKHUE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJLJIOB: JINTHUA,
HaTpuA, Kajlusd, Marovusd U KaJIbLWs, aJJIOMHUHUA, KECJIC3a. aﬂeKTpOXI/IMI/ILIeCKI/Iﬁ

P HAaIPSDKEHUN METAJUIOB
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dusnueckne M XUMHUYECKHUE CBOMCTBA BOJOPOJHBIX CO€I[I/IHCHI/II71 HEMETAIIOB!

XJIOpOBOAOpPOaa, CCPOBOAOPOAA, aMMHUAKA

4.5

dusnyeckne U XMMUYECKUE CBOMCTBAa OKCHIOB HemetamioB: cepsl (IV, VI),
asora(Il, 1V, V), dochopa(Ill, V), yraepona(ll, 1V), kpemuus(IV). Tlonydenue

OKCHJI0B HEMETAJIIIOB

4.6

Xumuyeckue cBoiictBa okcuaoB: metamioB |A—IIIA rpynm, nunka, menu(Il) u

xenesa(ll, 11). [TonydeHne OKCHI0B METAILIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHMU M aM(OTEpHBIX THIAPOKCHJIOB (Ha MpHUMEpe
THJIPOKCUIOB  alIOMMHHUA, Kele3a, UuHKa). llodydeHune ocHoBaHuUM U

aM(OTEPHBIX THAPOKCHIOB

4.8

OOme XMMHUYECKHe CBOWCTBA KHCIOT: XJIOPOBOJOPOJHON, CEPOBOJOPOIHOM,
CEPHHUCTOM, CEepHOM, a30THOH, (ochHOpHOH, KpeMHHEBOW, yroibHOW. OcoObie
XMMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.

[Tonyuyenue xkucnor
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OOme xuMuUeckre CBOMCTBa cpeqHux coneid. [lomyuenue coneit

4.10

HOJ’IY‘{CHI/IC, CO6I/IpaHI/Ie, pacnio3dHaBaHUC BOJOpOJ4, KHUCIOpOdd, aMMHaKa,

YIJICKUCIIOIO ra3a B Ha60paTOpI/II/I

4.11

[Tonyyenne aMMuaka, CEpHOM M a30THOM KHCIIOT B MPOMBINIIEHHOCTH. OO0IHe

CITOCOOBI IOJIYUCHHA METAJIJIOB




4.12

I'emeTnueckast CBA3b MCXKIY KilIaCCaMH HCOPraHUYCCKUX COCI[I/IHeHI/II\/'I

XuMmudeckue pC€aKkunun

5.1

Krnaccudukanus XuMHUeCKUX peaklMii o pa3Iu4HbIM IPU3HAKAM: 110 YUCTY U
COCTaBY Y4YaCTBYIOUIMX B PEaKIUU BEILIECTB, MO TeIioBoMy 3(deKTy, Mo

M3MEHEHHIO CTCIICHEH OKHUCICHUS XUMHYCCKUX AJICMEHTOB

5.2

TernoBoit 2P PeKT XUMHUUECKON peakIuy, TEPMOXHUMUYECKUE YpaBHEHUS. DK30-

U OHAOTCPMHYCCKUC PCAKIINU. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHHA

5.3

OKUCIINTEIBHOBOCCTAHOBUTEbHBIE peaKIMU. OKHCIUTEIN U BOCCTAHOBUTEIH.
[Ipoumeccsl  OKHCIEHHMST M BOCCTAaHOBICHHMA.  OJEKTPOHHBIA  OanaHc

OKHCJIUTETLHOBOCCTAHOBUTEILHOM pCaKkiuu

5.4

TeopI/IH BHGKTPOHHTHHGCKOﬁ Jucconnanuu. KaTI/IOHBI, AHHUOHBI. :‘)HGKTpOHI/ITH n

HCOJICKTPOJINTHI. CuibHbBIE U cl1a0bIe QJICKTPOJIMTEI. CreneHb Jucconuanumu

5.5

Peakuuu noHHOTO obOMeHa. YcaoBH IMPOTCKAHUA pCaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIC U COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XHMHS M OKpY’KAOIIasl cpenia

6.1

BemecrBa u Marepuansl B IOBCEAHEBHOM JKM3HM 4eloBeka. besomacHoe
UCIOJIb30BAaHNE BEIIECTB M XMMHUYECKHX peakiuil B jadopaTropuu U OBITY.

HepBa;I nmoMomb MMpu XUMHUICCKUX OXKOIraX U OTPABJICHUAX

6.2

XuMUYeckoe 3arps3HeHHE OKpyKaromiedl cpeabl  (KHCIOTHBIE — JTOXKIIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS
[IpenenpHas nmomyctumasi koHneHtpanus BemiectB ([TJK). Pomp xumuum B
pEeIIeHUU DKOJIOTHYECKUX TMpolOyieM. YcuieHue MapHUKOBOTO dddekra,

pa3pylieHrue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, azora, docdopa, yriaepojaa, KpeMHUS U UX COCTUHEHUN B
ObITY, MEIWIMHE, TNPOMBIIUIEHHOCTH M CEeIbCKOM Xo3zsicTBe. [lpumenenue
METAIJIOB M CIJIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH MX coenHeHUH. [IoHsATHEe 0 KOppPO3UU METaJIIIOB, OCHOBHbIE

CHOCOOBI 3aIIUTHI KX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHHKHU YIJIEBOJOPOJOB (yrojib, MNPHUPOIHBIA Ta3, HedTh),

MPOIYKTHI X TiepepaboTku (OCH3MH), UX POJIb B OBITY U IPOMBIILICHHOCTH

6.5

[lepBoHayanbHbIe TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUSAX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, ITIMLIEPUH, YKCYCHasl KUCIIOTA).
[ToHsITHE O OMOIOTUYECKU BYKHBIX BEIIECTBAX: )KHUPaX, OeIKax, yriieBoaax — U UX

POJIHN B )KM3HU YCIIOBCKA




PacuéTrr:

7.1 1o ¢popMysaM XUMHYECKUX COSAMHCHHM
1.2 Macchl (MacCOBOM) JI0JIM pacCTBOPEHHOTO BEIIECTBA B PaCTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPASOBATEJ/IBHBIE PECYPCBI U PECYPChbI CETH

HUHTEPHET






