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IToscauTEARPHAA 3aTIMCKA

[Iporpamma 110 XHMHUM Ha YPOBHE OCHOBHOIO OOIIEr0 OOpPa3OBaHUA COCTABACHA HAa OCHOBE
TPeOOBAHUH K PE3yAbTATAM OCBOCHHA OCHOBHOI 0OPa30BaTEABHON IPOIPAMMBEI OCHOBHOIO OOIIIEro
obpazosanus, mnpeacrasaeHHbix B PI'OC OOO, a rtakke Ha OCHOBEe (PeACpPaABHON pabodeit
IIPOTPAMMBI BOCIIUTAHHA U C YIE€TOM KOHIICHIINN IIPEIIOAABAHHA YICOHOIO IIpeAMeTa «XHUMUA» B
00OpasoBaTeABHBIX Opranusanuax Poccuiickoit Peaepanum.

[Iporpamma 110 XUMHUH AAET TIPEACTABACHHUE O IIEAAX, OOIIEH CTPATETHH OOYUEHHA, BOCITHTAHUA
1 PasBUTHA OOYYAIOIIUXCA CPEACTBAMU YYEOHOIO IIPEAMET4, YCTAHABAHBAECT OOA3aTEABHOE
IIPEAMETHOE COAEPZKAHUE, IIPEAYCMATPHBACT PACIIPEACACHHE €TI0 II0 KAACCAM M CTPYKTYPHPOBAHHE
II0 Pa3ACAAM H TEMaM IIPOIPAMMBI IO XHMHH, OIPEACAACT KOAMYECTBEHHBIE M KAa4eCTBEHHBIC
XAPAKTEPUCTUKH COACPIKAHUSA, PEKOMEHAYEMYIO IIOCACAOBATEABHOCTh M3YYCHHA XHMUU C YIETOM
MEKIIPEAMETHBIX H BHYTPHIIPECAMETHBIX CBf3CH, AOIMKM Y4eOHOTO IIPOIECCd, BO3PACTHBIX
OCODEHHOCTEH OOYYAIOIINXCA, OIIPEACAAET BOSMOKHOCTH IIPEAMETA AAS PEAAN3AIINN TPEOOBAHUN K
pe3yAbTaTaM OCBOCHHA OCHOBHOW OOPa3OBATEABHOM IPOIPaMMBI Ha YPOBHE OCHOBHOTO OOIIIETO
00pasoBaHUA, a TAKKE TPEOOBAHMI K PE3yAbTATAM OOYYCHHSA XHMUN HA YPOBHE LIEACH HM3ydICHHSA
IIPEAMETA H OCHOBHBIX BUAOB YY€OHO-IIO3HABATEABHOH AEATEABHOCTH OOYYAFOIIETrOCs 110 OCBOCHHIO
y4eOHOIO COACP/KAHUA.

3HaHUE XUMUH CAYKHT OCHOBOII AAfl (DOPMHPOBAHUA MHPOBO33PEHHA OOYYAFOIIETOCs, €ro
IIPEACTABACHHH O MaTEPHAABHOM EAMHCTBE MHUPa, BAKHYIO POAb HIParoT POPMHUPYEMBIE XHMUEH
IIPEACTABACHHA O B3aUMOIIPEBPAIIECHHUAX SHEPIHH U OO 3BOAFOIIMHU BEITIECTB B IPUPOAE, O IYTAX
perreHns TAOOAABHBIX IIPOOAEM YCTOHYIHBOIO PA3BUTHA 9€AOBEUECTBA - CHIPHEBOIL, S9HEPIETHIECKOL,
ITAINEBOI M SKOAOTHYECKON OE30ITACHOCTH, IPOOAEM 3APABOOXPAHEHHUA.

W3yuenne xummm:

® CIIOCOOCTBYET PEAAU3AINH BO3ZMOKHOCTEH AAfl CAMOPA3BUTHA U (POPMUPOBAHUA KYABTYPHI
AMYHOCTH, €€ 00Iei 1 PyHKIHMOHAABHONW IPAMOTHOCTH;

® BHOCHT BKAGA B (DOPMHPOBAHUE MBIIIACHUA U TBOPYECKHX CIIOCOOHOCTEH OOYYaIOIITHXCH,
HABBIKOB UX CAMOCTOATEABHOMN YIEOHOM AEATEABHOCTH, SKCIIEPIMEHTAABHBIX U HCCAEAOBATEABCKUX

YMEHHH, HECOOXOAUMBIX KaK B IIOBCEAHEBHOI KU3HM, TAK U B IIPO(ECCHOHAABHON ACATEABHOCTH;

® 3HAKOMUT CO CHCHHCpHKOﬂ HAYIHOI'O MBIIITACHMS, 3aKAAABIBACT OCHOBBI IIEAOCTHOTI'O B3T'ASIAQ
Ha C€AHMHCIBO HpI/IpOAI)I N YCAOBCKa, ABAACTCA OTBCTCITBECHHBIM J3TaIllIOM B (pOpMI/IpOBaHI/II/I

CCTCCTBCHHO—H’AY‘IHOI‘/’I FpaMOTHOCTI/I O6Y‘{aIOLLII/IXCH;

® crocoOcTByeT (DOPMHPOBAHUIO IIEHHOCTHOIO OTHOINEHUA K €CTECTBEHHO-HAYIHBIM
3HAHUAM, K IIPUPOAE, K YEAOBEKY, BHOCHT CBOM BKAAA B 9KOAOTHYECKOE OOPA30BAHIE OOYIAFOIIUXCA.

AanHHbIe HAIIpaBACHHA B OOYYCHHHM XHMHH OOECIIEIHBAIOTCHA CHENH(HUKON COAEPKAHMA
YyIEOHOTO IIPEAMETA, KOTOPBIH ABAACTCH IIEAATOTHYECKH AAAITHPOBAHHBIM OTPAKEHHEM Oa30BOM
HAYKH XUMHU HA OIIPEAEACHHOM 9Talle €€ Pa3BUTHA.

Kypc xuMum Ha ypOBHE OCHOBHOIO OOIIEro OOpa3OBaHHA OPUEHTUPOBAH HAa OCBOCHHE
OOYYAOIUMUCH CHUCTEMBI IIEPBOHAYAABHEIX ITOHATUN XUMHH, OCHOB HEOPraHHYECKOH XUMHH U
HEKOTOPBIX OTACABHBIX 3HAYUMBIX ITOHATHI OPTaHUYIECKON XUMUM.

CrpykTypa coAepKaHUA IIPOrPAMMBI IO XUMHH C(POPMHPOBAHA HAa OCHOBE CHUCTEMHOTO ITOAXOAQ
K e€ maydgeHnro. COAEp/KaHUE CKAAABIBAETCA M3 CHCTEMBI ITOHATHH O XHMHYECKOM JAEMEHTE U
BEIIIECTBE M CHCTEMBI IIOHATHH O XHMHYEeCKOIl peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OPraHM30BAHBI ITO IPHUHIIUIY ITOCAEAOBATEABHOTO Pa3BUTHA 3HAHHH HAa OCHOBE TEOPETHYECKIX

HpCACTaBACHI/IfI pasHoro ypOBHHZ aTOMHO—MOACKyAﬂpHOFO Y4ICHMA Kak OCHOBBI BCCro
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ecrectBosHanus; [ leprnoandeckoro 3akona AV MeHAeAeeBa Kak OCHOBHOTO 3aKOHA XHMIH; YICHUA
O CTPOCHHH aTOMA M XUMHYECKON CBA3H; IIPEACTABACHUIN OO 9ACKTPOAMTHYECKON AMCCOLIMAIIUH
BEIIECTB B PACTBOPAX.

Teoperndeckne 3HAHHUA PACCMATPHUBAIOTCA HA OCHOBE OMIIMPHUYECKH IIOAVYCHHBIX U
OCMBICACHHBIX (DaKTOB, PAa3BUBAIOTCH ITOCACAOBATEABHO OT OAHOTO YPOBHA K APYTOMY, BBIIIOAHSASA
dyHKIHE OOBACHEHUA U IPOTHO3UPOBAHUA CBONUCTB, CTPOCHUA U BO3MOKHOCTEH IIPAKTHIECKOTO
IIPUMEHEHHSA U IIOAYICHUA U3YIACMBIX BEIIICCTB.

OcBoeHne TPOrpaMMBI IO XHMHH CIIOCOOCTBYET (POPMHPOBAHUIO IIPEACTABACHUA O
XHMHUYECKOM COCTABAAFOIIEH HAYYHOM KAPTUHBI MHPa B AOTHKE €€ CHCTEMHOH IIPHPOABL,
LIEHHOCTHOTO OTHOIIECHHUSA K HAYYHOMY 3HAHHIO U METOAAM ITO3HAHUA B Hayke. VIsydenue xumun
HPOI/ICXOAI/IT C HpI/IBACqCHHCM 3HaHI/Iﬁ 3 paHee I/ISYT'ICHHI)IX Y‘IC6HI)IX HPCAMCTOBI ((OKPy)KaI—OL[[I/Iﬁ
Mupy, «broaorus. 5-7 kaaccer u «Pusnka. 7 Kaaco».

Ilpu m3yueHNH XUMHH IPOUCXOAUT (POPMHPOBAHME 3HAHUI OCHOB XHMHYECKOH HAYKH KaK
00AACTH COBPEMEHHOTO €CTECTBO3HAHUSA, IIPAKTHYECKON ACATEABHOCTH YEAOBEKA U KaK OAHOIO H3
KOMITOHEHTOB MUPOBOM KYABTYPBL. 3aAada y4€OHOTO IIPEAMETA COCTOUT B (DOPMUPOBAHHH CHCTEMBEI
XUMHYECKUX 3HAHUI - BaKHEUIMUX (PAKTOB, ITOHATHH, 3aKOHOB M TEOPETHYECKHX ITOAOKECHHM,
AOCTYITHBIX OOOOIIIEHUIT MHPOBO33PEHUYECKOIO XapaKTepa, A3BIKA HAYKH, B IIPHOOIIEHUH K HAYIHBIM
METOAAM IIO3HAHUA HpI/I I/I3Y°ICHI/H/I BCIIIECCTB I XUMHNYICCKUX pCaKHHfI, B (bOpMI/IpOBaHI/II/I n pa3BI/ITI/II/I
ITO3HABATEABHBIX ~YMEHMH M HX IPUMEHEHHHM B y4eOHO-IIO3HABATEABHOH M  yd4eOHO-
HCCAEAOBATEABCKOH AEATEABHOCTH, OCBOCHUHU IIPAaBHA OE30IIaCHOIO OOpAaIleHus C BEIeCTBAMU B
ITOBCEAHEBHOM KU3HU.

[lpn wm3ydeHMHM XHMHUHM HA YPOBHE OCHOBHOIO OOIIErO OOpa3oBaHUA BAKHOE 3HAYCHHE
IIPHOOPEAN TAKHE IEAH, KAK:

¢ popMUPOBAHHE HHTEAAEKTYAABHO Pa3BUTON AWYHOCTH, TOTOBOH K CaMOOOPa3OBAHUIO,
COTPYAHHYECTBY, CAMOCTOATEABHOMY IIPHHATUIO PEIICHUN, CIIOCOOHOH aAAIITHPOBATHCA K OBICTPO
MEHSFOITIIMCS YCAOBUAM KU3HU;

® HAIIPABACHHOCTb OOYYECHHA Ha CHCTEMATHYECKOE IIPHOOINEHHE OOYYaroIIuXca K
CAMOCTOATEABHON ITO3HABATEABHOM ACATEABHOCTH, HAYIHBIM METOAAM ITO3HAHUA, (DOPMHUPYIOIINM
MOTHBAITUIO U PA3BUTHE CIIOCOOHOCTEH K XHMUM;

® O0CCIIEYEHHE YCAOBHM, CIOCOOCTBYIOIIHX IIPHOOPETEHHIO OOYYAIOINMMUCH — OIIBITa
PasHOOOPA3HOM AEATEABHOCTH, IIO3HAHUA M CAMOIO3HAHMNA, KAFOYEBBIX HABBIKOB (KAFOYEBBIX
KOMITETEHITUIT), IMEFOIINX YHUBEPCAABHOE 3HAYCHHUE AAS PASAUYHBEIX BUAOB ACATEABHOCTH;

e QopmupoBanue 00IIElH (DYHKINOHAABHOH M €CTECTBEHHO-HAYIHOW I'PAMOTHOCTH, B TOM
YHCAE YMEHUI OOBACHATH U OICHUBATH ABACHUSA OKPY/KAFOIIEIO MUPA, UCIIOAB3YS 3HAHUA U OIIBIT,
ITOAYYIECHHBIE ITIPU H3YYECHUH XUMHUH, IPUMEHAT UX IIPH PEIICHIH IIPOOAEM B IIOBCEAHEBHOM KU3HU
H TPYAOBOII AEATEABHOCTH;

e dopmMupoBaHnEe y OOYYAIOIIUXCA T'YMAHUCTHYECKHX OTHOIICHHUMN, ITOHUMAHHUA IIEHHOCTH
XUMHYCCKHX 3HAHHI AAfl BBIPAOOTKH 3KOAOTHYECKH IIEACCOOOPA3HOIO IIOBEACHHUA B OBITY H
TPYAOBOI ACATEABHOCTH B IIEAIX COXPAHEHHUA CBOETO 3AOPOBBS M OKPYKAIOIIEH IIPHUPOAHON CPEAE;

® pa3BUTHE MOTHBAIIUU K OOYYEHHIO, CIOCOOHOCTENH K CAMOKOHTPOAIO M CAMOBOCIIUTAHUIO HA
OCHOBE YCBOEHUSA OOIIEYEAOBEUECKHUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BHIOOPY HpOodHUAA 1

HaHpaBACHHOCTH AaAbHCfIH.[CFO O6YLICHI/IH.

IIpeacraBaernas mporpamma peasusyercs B 8-9 kaaccax. B 2024-2026 yuebubIX roaax. Y poBeHb
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HM3yYCHHA IIPEAMETa — 0a30BBI. TeMaTHdIecKoe MAAHUPOBAHUE PACCIUTAHO HA ABA YICOHBIX Yaca B
HEAEAIO, 9TO COCTaBAACT 68 yueOHBIX 94acoB B TOA AAS 8-9 KaaccoB. Beero 136 wacos.
Coaeprkanue yaeOHOro mpeaMeTa « XuUMus»
Coaeprkanue oOyuenus B 8 kaacce
Pasaea 1. IlepBoHavyaAbHBIE XUMHYECKUE ITIOHATHA

IIpeamer xumun. PoAb XUMHM B KH3HH YEAOBEKA. XHUMHUA B CHCTEME HayK. TeAa M BeIecTsa.
Pusraeckue CBONCTBA BEIIECTB. ATrperaTHoe COCTOSHUE BernecTs. [loHATHE O METOAAX ITO3HAHUA B
xumun. Yucreie Bermectsa u cmecr. CIIocoOB PasACACHIA CMECEIA.

ATOMBI I MOAEGKYABL XHUMUYeCcKue 9AeMeHThL. CHMBOABI XUMHYECKHX 9AeMEHTOB. [IpocTeie u
CAOKHBIE BEIIIECTBA. ATOMHO-MOAEKYAAPHOE YICHHE.

Xummaeckas opmyaa. BareHTHOCTH aTOMOB XMMHIYECKHX 3AEMEHTOB. 32aKOH IIOCTOAHCTBA
cocrapa BemectB. OTHOCHTEABHAA aTOMHAA Macca. OTHOCHTEABHAA MOAEKYAsApHaA Macca. Maccosas
AOASl XHMHYECKOTO SAEMEHTA B COEAMHEHHUH.

Koamgectso BermectBa. Moab. MoaspHas macca. BaammocBsAsp koAnmdecTBa, MacChl M 9HCA2
CTPYKTYPHBIX EAMHHIT BerecTBa. Pacaérsl 1o hopMyAaM XUMHUIECKUX COCAMHEHHI.

Pusugeckne ¥ XUMHYECKUE ABACHHA. XUMIYECKAA PEAKITUA U €€ IPU3HAKH. 3aKOH COXPAHECHUSA
MAacChl BEIecTB. XuMmudeckne ypaBHenusA. Kaaccmdukanusa XUMHYECKHX PEaKIHH (COeAMHEHH,
Pa3AOKEHNUA, 3aAMEIICHIA, OOMEHA).

XummaeckHi 3KCIIEpHMEHT:

3HAKOMCTBO C XHMHYECKOH ITOCYAOH, IIpaBHAAMHU PaOOTEIl B AaDOPATOPUM W IPUEMAMMU
obparrieHuss ¢ AaDOPATOPHBIM OOOPYAOBAHHEM, H3YYEHHE U OIHMCAHHE (DU3MYIECKUX CBOMCTB
00Opa3IOB HEOPraHUYECKUX BEIECTB, HAOAIOACHHE (PU3MYECKUX (ITAABACHHE BOCKA, TASHUE ABAQ,
pactupaHue caxapa B CTyIIKE, KHIIEHHE M KOHACHCAIINA BOABI) M XHMHYECKUX (TOpEHHE CBEYH,
IIPOKAAUBAHHE MEAHON IIPOBOAOKH, B3AHMOACHCTBHE MEAA C KUCAOTOMN) ABACHHI, HAOAIOACHHE H
OIIMCAHHE IIPU3HAKOB IIPOTEKAHMA XHUMHYECKHX PEaKkIuil (pa3sAOiKEeHHE caxapa, B3aHMMOACHCTBHE
CEPHOH KHCAOTBI C XAOPHAOM Oapus, passomenne THApokcuaa MeAau (II) mpm marpeBanmm,
B3aUMOAEHCTBHE #xKeAe3a ¢ pactBopom coan mean (II), msydenume crrocoOoB pasaeAeHHA cMmecei: ¢
ITOMOITBIO MarHuTa, (PUABTPOBAHHE, BHITAPHBAHUE, AUCTHAAAIMSA, XpOMaTorpadus, IIPOBEACHHE
OYMCTKA IIOBAPEHHOM COAHM, HAOAIOACHHE U OIIMCAHUE PE3YABTATOB IIPOBEACHHA OIIBITA,
HAAFOCTPHPYIOIIETO 3aKOH COXPAHEHUA MACCHI, CO3AAHHE MOAEACH MOAEKYA (IIAPOCTEP/KHEBBIX).

Pasaea 2. Backueiime IIpeACTABUTEAN HEOPTAHUYECKUX BEIIECTB

Bosayx — cmecp rasos. CocraB Bo3ayxa. Kmcaopoa — sAeMeHT M IpOCTOE BEIECTBO.
HaxomxaeHHE KHCAOPOAA B IPHPOAE, (PU3UUECKHE M XUMUYECKHE CBOMCTBA (PEAKIIUM TOPEHHA).
Oxcuarr.  Ilpumenenne kucaopopa. CIIOCOOBI  ITOAYYEHHA KHCAOPOAA B AaDOpaTOpud U
mpoMeIIAeHHOCTH. Kpyropopor kucaopoaa B mpupoae. O30H — aAAOTpOIIHAA MOAUUKAIIHA
KHCAOPOAQ.

TenroBoit  apdeKkT XUMHUYECKON PpEaKInd, TEPMOXUMHYECKHE YPAaBHEHHA, 9K30- U
SHAOTEPMHYCCKUE PpEAKIHMH. TOIIAMBO: YrOAb M METaH. J3arpfA3HEHHE BO3AyXa, YCHACHHE
IIAPHUKOBOTO 3(ppeKTa, pa3pyIIeHne 030HOBOIO CAOS.

Boaopoa — saemenT m mpocroe BemectBo. HaxomaeHIE BOAOPOAA B ITPUPOAE, (PHIUIECKHE H
XUMHYECKHE CBOMCTBA, IIPHIMEHEHHE, CITOCOOBI IToAydeHHA. KrcAoTsl 1 coam.

MoasapHBIi 00BEM 1a30B. Pacu€Thl 110 XUMIYECKUM YPABHCHHAM.

®dusugeckme cBoMcTBa BOABL Boaa kak pactsBopureab. PactBoprl. Hacermennsie u
HEHACHIITICHHBIE PACTBOPHL. PacTBOPUMOCTD BeImecTs B BoAe. MaccoBas AOAfl BEITIECTBA B PACTBOPE.
Xnmuaeckne cBorcTBa BOABL. OcHoBaHHA. POAB pacTBOPOB B IIPHUPOAE M B KH3HH YEAOBEKA.
KpyroBopoT BOAEI B Tpupoae. 3arpa3HeHne IPUPOAHBIX BOA. OXpaHa H OYHCTKA IIPHPOAHBIX BOA.



Kaaccndbukarmua  Heoprammdeckux —coeaumHeruii. Oxcuapl.  Kaaccuduxanmsa — oxcuaos:
coaeobpasyrorue (OCHOBHBIE, KHCAOTHBIE, aM(OTEpHEIE) U HecoAaeoOpasyromue. Homenkaarypa
okcrAOB. Pusraeckre M XMMIYECKHE CBOMCTBA OKCUAOB. [loAydenne okcuAoB.

Ocnopannsa.  Kaaccudukarua —OCHOBaHMIAL: INEAOYM W HEPACTBOPHMEIE  OCHOBAHUSL.
Homenkaatypa ocnopanmii. ®Pusmueckne u XHMHYECKHE CBOMCTBa OcHOBaHui. Iloaydenwme
OCHOBAHUH.

Kucaorer. Kaaccudukarua xucaor. Homenkaatypa kmcaor. Pusmdeckume M XUMHIYECKHE
cBoricTBa KHCAOT. PAA akruBHOCTH MeTaar0oB H. H. Bekerosa. [Toayuenue kucaor.

Coan. Homenxkaarypa coaeii. Pusndeckue u XUMHYECKHE CBOMCTBA cOACH. [loAyuenne coaeti.

I'enermdeckas CBA3b MEKAY KAACCAMH HEOPTaHHMYECKUX COCAMHEHUIT.

Xnmmaeckmii sxcriepamMeHT:

KAYECTBEHHOE OITPEACACHHE COACP/KAHHA KHCAOPOAA B BO3AYXE, IIOAYYEHHE, COOMpaHME,
PACIIO3HABAHUE M H3yYCHHE CBONCTB KHCAOPOAA, HAOAFOACHHE B3aUMOACHCTBHA BEIIECTB C
KHCAOPOAOM U YCAOBHA BO3HHKHOBEHUA M IIPEKPAICHHA IOpeHHA (IIOkKapa), O3HAKOMACHHE C
00pa3IaMI OKCHAOB M OIIMCAHHE UX CBOMCTB, IIOAYYCHHE, COONpPAHUE, PACIIO3HABAHNE U H3yYCHHE
CBOMCTB BOAOPOAA (TOpEeHHE), B3aMMOACHCTBHE BOAOPOAa ¢ okcmaoMm wmeau (II) (BosmomxkHO
HCIIOAB30BAHIE BHACOMATCPHAAOB), HAOAIOACHHE OOpPA3IOB BEIIECTB KOAHYECTBOM 1 MOAB,
HCCAGAOBAHHE  OCOOECHHOCTEH  PAaCTBOPEHMA  BEIECTB C  PA3AHYHON  PaCTBOPHUMOCTBIO,
IIPUTOTOBAEHHE PACTBOPOB C OIPEACAEHHON MACCOBOM AOAEH pPacTBOPEHHOIO BEIIECTBA,
B3aMMOAEHCTBHE BOABI C METaAAaMHU (HATPUEM M  KaAbITHEM) (BO3MOMKHO HCIIOAB3OBAHHE
BHUACOMATEPHAAOB), HCCACAOBAHUE OOPA3IIOB HEOPIAHWYECKUX BEINECTB PA3AHYHBIX KAACCOB,
HAOAFOACHHME H3MEHEHHUSA OKPACKH HHAHKATOPOB B PACTBOPAaX KHUCAOT H IINEAOYEH, H3y4CHHE
B3aumoAercTBus okcuaa meau (II) ¢ pacTtBOpoM cepHOIT KHCAOTEI, KHCAOT C METAAAAMM, PEAKIINI
HEHTPAAU3AIINHI, IIOAYYEHUE HEPACTBOPUMBIX OCHOBAHHI, BBITECHEHHE OAHOIO METAAAA APYTHM U3
pacTBOpa COAHM, pEIIEHHE OSKCIEPUMEHTAABHBIX 33Aad 1O Teme «Bakmeiimme KAaccer
HEOPraHUYECKHX COCAMHCHUID.

Paszaea 3. Ilepuoanmueckuii 3axoH u Ileprnoanyeckas cucreMa XUMUYECKIX SAEMEHTOB

A. 1. MeuaeAeeBa.
Crpoenue atromoB. XumMuyecKkas CBA3b.
OKuCcAUTEABPHO-BOCCTAHOBUTEABHBIE PEAKITHI

[lepBBle ITOIBITKH KAACCH(PHKALIME XUMHUYECKUX 3AE€MEHTOB. [loHATHE O IpyHmax CXOAHBIX
9AEMEHTOB (IIIEAOYHBIC U INEAOYHO3EMEABHBIC METAAABI, TAAOTCHBI, HHEPTHBIE TI'a3bl). DAEMEHTHI,
KOTOpBIE 00Pa3yroT aM(OTEPHBIE OKCHABI X THAPOKCHABI.

[Tepuoamaeckuii 3akon. [lepuoamdeckas cucrema xumugeckux saementos A. M. Menaeaeesa.
Koporkomepuoanas u  asumaHOIEpHOAHAA dopmbl  [lepmoAudeckoll CHCTEMBI XHMHIYECKUX
anemenToB A. M. Menaeaeesa. Ileproasr u rpymmel. Pusmdeckuii CMBICA ITOPAAKOBOIO HOMEpa,
HOMEPOB IIEPUOAA U IPYIIIIBI SAEMEHTA.

Crpoenne atomoB. CoctaB atomMHBIX fAAep. VIzoromsr. Daexrponer. CrpoeHne 3AEKTPOHHBIX
06oA04gek aToMOB 11epBbIX 20 xuMudeckux aaeMeHTOB [leprnoanueckoii cucremsr A, V1. Menaeaeesa.
XapakTepHuCTHKAa XHMHIYECKOTO 3AEMEHTA IT0 ero mosoxenuro B [lepmoamdeckoit cucreme A, T
Menaeaeesa.

3aKOHOMEPHOCTH M3MEHEHHA PAAHUYCa ATOMOB XHMHUYECKHX SAEMEHTOB, METAAAMYECKHX U
HEMETAAAMYECKAX CBOMCTB IO IPYIIIIAM M IIEPHOAAM.

3navenne [leproamdaeckoro 3akona u [leproamdeckoi cuCTEMBI XUMHUYECKUX SAEMEHTOB AAA
pasurua Hayku 1 npaktak. A. V1. MenaeaeeB — yIEHBIN U TPAKAAHIH.

Xumudeckas cfA3b. KoBareHTHAA (ITOAAPHAA U HEIOAAPHAA) CBA3b. DAECKTPOOTPUIIATEABHOCTD

XUMHAYECKUX SAeMeHTOB. VloHHAs CBA3b.



Crenenp oxucaeHus. OKHCAUTEABHO-BOCCTAHOBUTEABHBIE peakiuu. [Iporieccsr okucAeHus u
BoccTaHOBAeHUA. OKMCAUTEAN U BOCCTAHOBUTEAM.

XumugeckHr 9KCIIEpHMEHT:

HU3ydeHne OOPA3IIOB BEIIECTB METAAAOB M HEMETAAAOB, B3AUMOACHCTBHE I'MAPOKCHAA IIMHKA C
pacTBOpaMH  KHCAOT W INEAOYEH, IIPOBEACHHE OIIBITOB, HAAIOCTPHUPYIOIIUX IIPHUMEPHI
OKHCAHUTEABHO-BOCCTAHOBUTEABHBIX PEAKIUIT (TOPEHUE, PEAKIINN Pa3AOKEHNA, COEAUHEHUA).

Me>xnpeamerHsre cBA3H

PeaAnsamus MeKIIPEAMETHBIX CBA3EH IIPH M3YYEHUN XUMHUH B 8 KAACCE OCYIIECTBASACTCA Yepes3
HCIIOAB30BAHHE KaK OOIINUX €CTECTBEHHO-HAYYHBIX IIOHATHI, TAK W IIOHATHH, ABASIOIIIHXCH
CHCTEMHBIMH AAfl OTACABHBIX IIPEAMETOB €CTECTBEHHO-HAYIHOIO ITHKAA.

OO1mne ecTecTBEHHO-HAYYHBIEC ITOHATHA: HAYYHBI (DAKT, THIIOTE3a, TEOPHUA, 3aKOH, aHAAU3,
CHHTE3, KAACCU(DUKAIUA, IEPHOAUYHOCTb, HAOAIOACHHE, O9KCIEPHUMEHT, MOACAHPOBAHUE,
HU3MEPEHHUE, MOACABD, ABACHUE.

®uspka: marepusA, aTOM, 9AEKTPOH, MPOTOH, HEHTPOH, HOH, HYKAHA, H30TOIIBL,

>
PaAHOAKTHBHOCTB, MOACKYAQ, SIACKTPHYICCKUN 3aPAA, BEIIIECTBO, TEAO, OOBEM, arPEraTHOE COCTOSHIE
BEILIECTBA, Ia3, (DU3NYCCKIE BEAMYNHEL, CAUNHUIIEI H3MEPEHHSA, KOCMOC, IIAAHETHI, 3BE3ARL, COAHIIE.
buonaorusa: porocunres, Aprxanue, bnocdepa.
I'eorpacus: armocdepa, ruapocdepa, MHHEPAABL, TOPHBIE ITOPOABI, ITIOAE3HBIE HCKOIIAEMEIE,

TOIIAMIBO, BOAHBIC pﬁcprbI.

Coaeprxanue oOyuenus B 9 kaacce
Pasaea 1. BemecTBo 1 xuMu4gecKkas peakmus

[Tepuoamaeckuii 3akon. [lepmoamdeckas cucrema xumugecknx srementos A. M. Menaeaeesa.
Crpoenne aTroMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XHMMUYECKHX SACMEHTOB IIEPBBIX TPEX
IIEPHOAOB, KAAHA, KAABIIUSA M HX COCAHHEHHI B COOTBETCTBUM C IIOAOKEHHEM 3AEMEHTOB B
ITeproarmdeckoii cucTeMe B CTPOEHNEM HX aATOMOB.

CrpoeHne BerecTBa: BUABI XUMUYECKOM CBA3U. THIIBI KPHCTAAAMYECKHX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEIIIECTBA OT THIIA KPUCTAAAMYECKOM PEIIETKA M BUAQ XUMIICCKOM CBA3M.

Kaaccndukamus 1 HOMEHKAQTypa HEOPIaHUYECKUX BEIECTB. XUMUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIUXCA K PA3AHMYHBIM KAACCAM HEOPraHHYECKUX COCAMHEHHUI, TICHETHYEeCcKads CBA3b
HEOPTAHMYECKUX BEITIECTB.

Kraccudpukanua XUMHYIECKHX PEAKITHH II0 PA3AHMYHBIM IIPU3HAKAM (IIO YHCAY H COCTaBY
VYIACTBYIOIIUX B PEAKIINU BEIIECTB, ITO TEIAOBOMY 3 (EKTy, IO H3MEHEHUIO CTEIICHEH OKUCACHUA
XUMHYECKHX SAEMEHTOB, I10 OOPATHMOCTH, IO YIACTHIO KATAAH3ATOPA). DK30- H S3HAOTEPMHYECKIE
PeaKIIIH, TEPMOXUMHYECKUE YPABHEHHA.

[Touatue o ckopocru xumudeckoil peaknun. [loHsTHe 00 OOpPaTHMBIX M HEOOPATHMBIX
XUMHNYCCKUX peaKHI/IHX. HOHHTI/IC O TOMOI'€CHHBbIX U1 FeTepOFeHHbIX peaKHI/IHX. HOHHTI/IC O KaTaAHn3c.
[Tousarue o xumudeckom paBHOBecHu. PakTOpPHI, BAUAIOIIHE HA CKOPOCTh XUMUYECKON PEAKIINN U
ITOAOKEHHE XUMIYECKOIO PABHOBECHH.

OKHUCAUTEAPHO-BOCCTAHOBUTEABHBIE ~ PEAKIIUM, 9ACKTPOHHBI  0aAaHC — OKHCAHTEABHO-
BOCCTAaHOBHTEABHON peaknnn. (CocraBAeHHE YPaBHEHHH OKHCAHTEABHO-BOCCTAHOBHTEABHBIX
PEaKIUIl C NCIOAB30BAHUEM METOAA SAEKTPOHHOIO OaAaHCa.

Teopusa >AEKTPOAHTHYECCKOM AHCCOLHAIINN. DACKTPOAUTBHI WM HEIAEKTPOAUTHL KaTHOHSBI,
aHHOHBI. MeXaHU3M AMCCOITHAITMHN BEIECTB C PASAMYHBIMH BHAAMH XHMU4eCcKO cBaAsu. CrereHb
aucconarun. CHABHBIE U CAAOBIE 9ACKTPOAUTHIL.

Peakriun moHHOrO OOMEHA. YCAOBHA IIPOTEKAHHA PEAKIIMH HOHHOIO OOMEHA, IIOAHBIE U
COKpAIlIEHHBIE HMOHHBIE ypaBHeHHA peakiuii. CBOMCTBA KHCAOT, OCHOBAaHHI M COAEH B CBETE
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ITPEACTABACHHH 00 3AEKTPOAUTHYECKOI Anccormannn. Kavecrsennsle peaknun Ha HoHbL [lonsaTme
O THAPOAH3E COACH.

Xumuaeckuil 9KCITEpHMEHT:

O3HAKOMAECHHE C MOACAAMHU KPHUCTAAAMYECKHX PEIIETOK HEOPTAaHMYIECKUX BEIIECTB — METAAAOB
U HEMETaAAOB (rpacdmra M aAMa3a), CAOKHBIX BEIIECTB (XAOPHAA HATPHUA), HCCACAOBAHHE
3aBUCHUMOCTH CKOPOCTH XMMHYECKOH PEAKIINN OT BO3ACHCTBHUA PA3ANIHBIX (DAKTOPOB, HCCACAOBAHIE
5AEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, IPOIECCA AMUCCOIMAIMH KHCAOT, ITEAOYEH M COACH
(BO3MOKHO HCIIOAB30BAHHE BHACO MATEPHAAOB), IIPOBEACHHE OIIBITOB, HAAFOCTPHUPYIOIIIX
IIPU3HAKH IIPOTEKAHUA PEAKIUI HMOHHOro oOOMeHa (OOpa3OBaHME OCAAKA, BBIAGACHHE Ia3a,
00pa3soBaHUE BOABI), OIBITOB, MAAFOCTPHUPYIOIIUX IPHUMEPH OKHCAHTEABHO-BOCCTAHOBHTEABHBIX
peaknmil (ropeHue, PeakIimy PasAOKEHNA, COEANHEHNSA), PACITO3HABAHNE HEOPTAHIMYECKUX BEITIECTB
C TIOMOIIIBIO KAYECTBEHHBIX PEAKIUIT HA HOHBI, PEIIICHUE SKCIIEPUMEHTAABHBIX 3aAa4.

IToBTOpeHne u 0OOOIIEHHE CBEACHNUI IO Kypcy 8 KAacca. XUMHYECKHAE PEeaknny — 5 d.

bunapnueie coeamnennsa. OKCHABI COACOOPA3YIOIIUE M HECOAEOOpa3yrOIIHe. ['HAPOKCHABL:
ocHoBaHUsA, aMOTepHEIE, KUCAOTH. CpeAHHe, KICABIE, OCHOBHBIE COAU.

O06o01IeHIEe CBEACHHH O XHMHYECKHX peaknuax. Kaaccumpukarusa XUMIYECKHX PEaKIHi 110
PA3AMYIHBIM OCHOBAHUAM: COCTABY M YHCAY PEArHPYIOIINX U OOPA3YIOIIUXCA BEIIECTB, TEIIAOBOMY
spdeKTy, HAIPABACHHIO, H3MCHEHHIO CTEIEHEH OKHCAGHHA 3AEMEHTOB, OOPa3yIOIIUX
pearupyroIIue BeIecTsa, pase, HCIIOAb3OBAHHIO KATAAU3ATOPA.

ITonaTne o ckopocTn XuMmIYecKor peaknuy. PakTOPHI, BAHAOIINE HA CKOPOCTh XMMHYECKHX
PEaKIMIl: IIPUPOAA PEATHPYIOIIUX BEINECTB, HX KOHIICHTPAIUA, TEMIIEPATypa, IIAOIIAAD
COIIPUKOCHOBEHHA, HAAUYHE KaTaAnuzaTopa. Karaans.

AemMoHCTparn

*  (O3HAKOMAECHHE C KOAACKIIIAMI METAAAOB 1 HEMETAAAOB.

*  O3HaKOMAEHHE C KOAAEKIUAMU OKCHAOB, KHCAOT U COACH.

*  3aBHCHMOCTb CKOPOCTH XHMHYECKOHN PEAKITHH OT IIPUPOABI PEATUPYIOIINX BEIECTB.

*  3aBHCHMOCTb CKOPOCTH XHMHYECKOHN PEAKITHH OT KOHIICHTPAIIUN PEATNPYIOIIHX BEIIIECTB.

*  3aBHCHMOCTD CKOPOCTH XHMHYECKOHN PEAKITHH OT ITAOIIAAN

COIIPHUKOCHOBEHUS PEATHPYIONIHNX BEIIECTB ((KHIIAIIII CAOM»).

*  3aBHCHMOCTb CKOPOCTH XHMHYECKOH PEAKIIMH OT TEMIIEPATYPhI PEATHPYIOIIUX BEIIECTB.

AabopaTopHBIC OIIBITHI
BsammoaericTBre aMmmmaka m XAOPOBOAOPOAA.

Peaxrua melirpasnsannm.
Habaroaenue termaoBoro apdexra peakiiuu HelTpaAH3ariHH.
BsanmoaeticTBre cepHOIt KUCAOTHI ¢ OKCHAOM MeAn (1.

ik e

Pazaoixenne mepokcuaa BOAOPOAA C IIOMOIIIBIO KATaAa3hl KapToeAs

6. 3aBHCHMOCTb CKOPOCTH XHMHYECKOW PEAKIHH OT IPHPOABI PEATHPYIOIIUX BEIIECTB HA
IIpUMEPE B3aUMOACHCTBHA PACTBOPOB THOCYAb(ATA HATPHUA U XAOPHAA OapHs, THOCYAbdATA HATPUSA
M COAAHOM KHUCAOTHI.

7. 3aBHCHMOCTb CKOPOCTH XHMHYECKOH PpEAKIHH OT IIPUPOABI METAAAOB IIPH  HX
B3aMMOAEHCTBUU C COASHOM KHMCAOTOM.

8. 3aBHCHMOCTb CKOPOCTH XUMHYECKOM PEAKITUU OT IPHPOABI KHCAOT ITIPH B3AUMOAECHCTBIN UX
C JKEAE30M.

9. 3aBUCHMOCTD CKOPOCTH XHMHYECKOHN PEAKITHH OT TEMIIEPATYPHL.

10.3aBHCHMOCTD CKOPOCTH XUMUYECKOH PEAKIINN OT KOHIICHTPAIIHH.



11.3aBucHMOCTD  CKOPOCTHM ~ XHMHYECKOI  PEAKIMU OT IIAOINAAU  COIPHKOCHOBECHHSA
PEaTuPYIOIINX BEIIECTB.

12.3aBUCIMOCTD CKOPOCTH XHMHYECKON PEAKITUN OT KATAAU3ATOPA.

Xummgeckne peakuu B pactsopax — 10 .

[TousaTHe 00 9ACKTPOAUTHIECKON AMCCOLHUAIIIH. DACKTPOAUTH H HEIACKTPOAUTHL MexaHusMm
AMICCOITMAITUN 9ACKTPOAUTOB C PA3AUYHBIM XapakTepom cBA3H. CTEneHb SAEKTPOAUTHYECKOM
aucconmarun. CHABHBIE U CAAOBIE 9ACKTPOAUTHIL.

OCHOBHBIE ITOAOKEHHA TEOPUHU IACKTPOAUTHIECKOH Arccormarun. Kaaccudukarnms HOHOB 1
nx cBO¥cTBA. KHCAOTBI, OCHOBAHUA M COAH KaK 9AEKTPOAUTHL VX KAaccudukanysa u AMCCOITHAITHA.

OO1mne XUMHUYecKre CBOMCTBA KUCAOT: U3MECHEHHE OKPACKH HHAHKATOPOB, B3AUMOACHCTBHE C
METAAAAMH, OKCHAAMH H THAPOKCHAAMU METAAAOB, COAAMH. MOAEKYAApPHBIE I MOHHBIE (IIOAHBIE T
COKpAIIIEHHBIE) YPABHEHUA PEAKIIHIH.

XHUMHYECKHH CMBICA COKPAIIEHHBIX YPaBHEHHUHA. YCAOBHA IIPOTEKAHHA PEAKIITHI MEKAY
3AEKTPOAHTAMH AO KOHIIA. PA aKTHBHOCTH METAAAOB.

OO011Me XUMUYECKUE CBOMCTBA IIIEAOYEIT: B3AUMOAECHCTBHE C KUCAOTAMU, OKCUAAMU HEMETAAAOB,
coasmu. OOIIIme XUMIYECKHE CBOHCTBA HEPACTBOPHUMBIX OCHOBAHMHIL: B3ANMOACHCTBHE C KHCAOTAMH,
Pa3AOKEHHE IIPU HATPEBAHUH.

OOmmue XuMHYECKHE CBOMCTBA CPEAHHX COACH: B3aHMMOAEHCTBHE C KHCAOTAMH, INEAOYAMH,
COAIMH M METAAAAMU. B3anMOAEHCTBIE KUCABIX COAEH CO IIEAOYAMH.

I'mapoans, kax OOMEHHOE B3aUMOAECHUCTBHE COAEH C BOAOM. I HAPOAU3 COAH CHABHOTO
OCHOBAaHHA U CAADON KHUCAOTHL. I'MAPOAM3 coAM cAaOOro OCHOBAHHA M CHABHOH KHCAOTHL [lIkaaa
pH.

CBoiicTBa KHCAOT, OCHOBAaHHUI, OKCHAOB M COAEH B CBETE€ TEOPHH ISAECKTPOAUTHYECKOM
AMCCOIIAIIUN 1 OKUCAUTEABHO-BOCCTAHOBUTEABHBIX PEAKIINH.

AemMoHCTparmm.

* McmprTanme BEIeCTB U UX PaCTBOPOB HAa 3AEKTPOIIPOBOAHOCTE.

*  3aBHCHMOCTD 3AEKTPOIIPOBOAHOCTH YKCYCHOM KHCAOTHI OT KOHIIEHTPAITHH.

* ABmKEHHE OKPAIIIEHHBIX HOHOB B 9AEKTPHUIECKOM IIOAE.

*  OmnpeaeseHne XxapakTepa CPEABl B paCTBOPAX COAEH.

AabopaTOpHBIEC OIIBITEL

13.Auccormanms cAaOBIX 9ACKTPOAUTOB HA IIPUMEPE YKCYCHOH KHCAOTHL.

14.MameneHne OKpacKu MHAUKATOPOB B KHCAOTHOM CPEAE.

15.Peaxmusa HeATpaAU3AIIUN PACTBOPA IIEAOYH PA3ZAMIHBIMUI KHCAOTAMH.

16.IToayuenne ruapoxcuaa meau (II) m ero B3anMoAeHicTBIE C PAa3AMIHBIMEI KIHCAOTAMH.

17.BzanMoAeiicTBIE CHABHBEIX KHCAOT € OkcuAOM Mean (II).

18-20. BazaumoaericrBre KUCAOT C METAAAAMMU.

21.KagecTBeHHas peaknusd Ha KAPOOHAT-UOH.

22.IloAygeHnE CTYAHA KPEMHHEBOIT KHCAOTHL

23.KauecTBeHHAA peaknnsa Ha XAOPHA - HAU CYAb(AT-HOHBI

24.VIsmeHEHNE OKPACKA HHAUKATOPOB B ITTEAOYHOM CPEAE.

25.BzanmoaericTBrE IIIEAOYEH C JTAEKUCABIM Ta30M.

26.KauecTBeHHas peaknnsa Ha KATHOH AMMOHUA.

27 IToaygaenne ruapokcuaa mean (II) u ero pasaoxenne.

28.B3zanmoaeiicTBre KApOOHATOB C KHCAOTAMHU.

29.IToaygaenne ruapokcuaa xeaesa(I1D).

30.B3zanmoaericTBre xeAe3a ¢ pactBopoM cyabdara mean (1)

[Ipakruaeckue paboTsr



1. CBoiicTBa KHCAOT, OCHOBaHHUI, OKCHAOB M COACH B CBETE TECOPHH IACKTPOAUTHYECKON
Aanccormmarnu 1 OBP.

Pazaea 2. HemeTaAAbI U X COEAMHEHUA

OOmas xapakrepucTrka raAoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIC CTEIICHN
okucAenusa. CrpoeHne n (pU3UMYIECKHE CBOMCTBA IIPOCTHIX BEIIECTB — TAAOTEHOB. XHUMHYECKHE
CBOMCTBA Ha IPHMEPE XAOpa (B3aMMOACHCTBHE C METAAAAMH, HEMETAAAAMH, IIEAOYAMH).
XA0poBoAOpoA. CoAfiHAas KHCAOTA, XMMHYECKHE CBOMCTBA, IIOAYYEHIE, IpUMeHeHue. AeHcTBHe
XAOPa U XAOPOBOAOPOAA HA OPraHM3M YEAOBEKA. Bakmeiilme XAOPHABI M HX HAaXOMKACHHE B
IIPHPOAE.

OOmas xapaktepuctuka sAeMeHTOB  VIA-rpymmmsr.  OcoOeHHOCTH — CTpOEGHHA — aTOMOB,
xapakTepHble crereHn okucaeHusA. CrpoeHme u (u3MdYeckne CBOMCTBA IIPOCTBIX BEIIECTB —
KHCAOPOAQ M CEPBI. AAAOTPOITHBIE MOAU(HKAIINN KHCAOPOAA U CEPEI. XUMHIYECKIE CBOMCTBA CEPHI.
CepoBoAOpOA, cTpOCHHE, (PUINUECKHE U XUMUYECKHE CBOICTBA. OKCHABI CEPBI KaK IIPEACTABUTEAN
KHCAOTHBIX OKCHAOB. CepHaf KucAoTa, (DU3MYECKHE M XHMHYECKHE CBOHCTBA (OOIIME Kak
IIPEACTABUTEAS KAACCa KHUCAOT H crenududeckre). XUMIYECKHE PEAKIINM, AEKAIIHE B OCHOBE
IIPOMBIIIIAEHHOIO CIIOCO0A IIOAYYEHHA CEPHOH KuCAOTHL. [Ipmmenenme cepuoit kucAotsl. CoAn
CEpPHOH KHUCAOTHI, KAYECTBEHHAA peakiusd Ha cyAbdar-uon. Haxoxaenue ceprr u e€ coeannenuii B
HpUpPOAE. XUMHYECKOE 3arPASHEHHE OKPYKAFOIIIECH CPEABI COEAMHEHHAMH CEPhI (KUCAOTHBIE AOKAH,
3arpA3HEHUE BO3AYXa H BOAOEMOB), CITOCOOBI €I'0 IIPEAOTBPAITICHHA.

OoOmmas xapakrepuctuka 3AeMenToB VA-rpyrmrsr. OcoOeHHOCTH CTPOEHUA ATOMOB, XapaKTepHBIC
CTCIICHH OKHUCACHIA. A30T, PACIPOCTPAHCHHUE B IIPHPOAE, (PU3HYECKHE M XUMHYECKAE CBOWUCTBA.
Kpyrosopor asora B npupoae. AMMmax, ero (pu3n<¥eckne ¥ XUMHYECKHE CBONCTBA, ITIOAYICHHE 1
npumMenenue. CoAn aMMOHUSA, UX (PU3UYIECKHE U XUMHYECKHE CBOMCTBA, TpuMeHeHne. Kagectsennas
peaKIs Ha HOHBI AMMOHHA. A3OTHAS KHCAOTA, €€ IOAYICHNE, (DU3MYECKIE H XUMHYECKIE CBOICTBA
(oOrmue Kak IPEACTABUTEAA KAACCA KHCAOT U cuermdudeckue). Fcroap3oBanmne HUTPATOB U COACH
AMMOHHA B Ka4ECTBE MHHEPAABHBIX YAOOpeHHi. XUMHYECKOE 3arpA3HEHHE OKPYMKAFOIEH CPEABI
COEGAMHEHUAMU a30Ta (KHCAOTHBIE AOKAHM, 3arpA3HEHHE BO3AYXa, ITOYBHI U BOAOEMOB). Pocdop,
aasoTponHele Moaudukarmu docdopa, dusmdeckue u xumudeckue corctsa. Okcua docdopa
(V) u dochopnas kucaoTa, pusumgeckne U XHMUYECKHE CBOMCTBA, mOAydeHue. Vlcrmoab3oBanume
docdaroB B kagecTBE MHHEPAABHBIX YAOOPEHHI.

OOmas  xapakrepuctuka sAeMeHTOB  IVA-rpymmsl.  OcOOEHHOCTH — CTPOCHHA — aTOMOB,
XapaKTepHBIE CTEIIEHHM OKUCAEHHA. YTAEPOA, AAAOTPOIIHBIE MOAUMDHUKAIIUNHU, PACIPOCTPAHEHUE B
LIpUPOAE, (PU3UIECKHE U XHUMHYECKHE CBOMCTBA. AAcopOrma. KpyroBopor yraeposa B IPHPOAE.
OKCHABL yrA€pOAd, UX (DU3MYECKHE U XHMUYECKHE CBOICTBA, ACHCTBHE Ha KUBBIC OPIaHHU3MEL,
IIOAYIECHHE U IPUMEHEHNE. DKOAOTHYECKHE IIPOOAEMBI, CBA3AHHBIE C OKCHAOM yraepoaa (IV),
IUITOTE32 FAODAABHOTO ITOTEIACHUA KAUMATA, ITAPHUKOBBIH 9 eKT. YIOABHAA KUCAOTA U €€ COAH,
nx (pHU3NYECKHe U XMMUYECKHE CBOIMCTBA, IIOAYYeHHE U IIpuMeHeHHe. KadecTBeHHas peakiusa Ha
kapOoHat-uoHsl. Vicmoap3oBanne kapOOHATOB B OBITY, MEAHUIIMHE, IIPOMBIIIIACHHOCTH U CEABCKOM
XO3AMUCTBE.

[TepBoHavaAbHBIE ITOHATHA OO OPrAaHUYECKUX BEIECTBAX KAK O COCAMHEHHUAX YyTAEPOAA (METaH,
3TaH, 9THAEH, AIETHACH, 3TaHOA, TAHIEPHH, YKCYCHAA KHCAOTA). Ilpmpoanble wmcTOYHUKH
YTAEBOAOPOAOB (YTOAB, IIPHPOAHBIN Ta3, HETB), IIPOAYKTHI UX IIepepadOTKU (DEH3HUH), UX POAb B
OBITY U IPOMBIIIACHHOCTH. [loHATHE O OHOAOTHYECKM BaKHBIX BEIIECTBAX: JKUPAX, OCAKAX,
JIAEBOAAX — M HX POAM B JKU3HH dYeAOBeka. MaTepmaAbHOE EAMHCTBO OPTAHHYECKHX U
HECOPIaHUYIECKUX COCAMHEHUM.



Kpewmuunii, ero dousudgeckue U XUMAYECKUE CBOICTBA, ITOAyUeHNE 1 mpuMeHeHue. CoeAnHeHMsA
kpemHusa B npupoae. Obrmue mpeacraBaeHus o0 okcuae kpemuwusa (IV) u kpemHHEBON KHCAOTE.
CHAHMKATEL, HUX HCIIOAB30OBAHHE B OBITy, B IIPOMBIIIACHHOCTH. BaKHEHIIIHE CTPOUTEABHBIE
MATEPHAABL: KEpPAMHKa, CTEKAO, IIEMEHT, O€TOH, keAe300eToH. [lpobaemsbr OesorracHOTroO
HCIIOAB30BAHHA CTPOUTEABHBIX MATEPHUAAOB B IIOBCEAHEBHOM KU3HH.

XumuaeckHH 3KCIIEpHMEHT:

H3yYeHHEe OOPa3IOB HEOPraHHMYECKUX BEINECTB, CBOICTB COAAHON KHCAOTHI, IIPOBEACHHE
KAYCCTBCHHBIX PEAKIIHMH HA XAOPHA-HOHBI U HAOAIOACHHE IIPU3HAKOB UX IIPOTEKAHUSA, OIIBITHI,
oTpaaromue (HGU3NIECKHE M XUMHYECKHE CBOICTBA TAAOI€HOB M HMX COCAMHEHHH (BO3MOMKHO
HCIIOAB30BAHNE BHACOMATEPHAAOB), O3HAKOMACHHE C OOpa3laMU XAOPHAOB (TaAOI€HHAOB),
O3HAKOMAGHHE C oO0pasiaMu cepbl u e COCAMHEHHAMH (BO3MOXKHO  HCIIOAB30OBAHHE
BHACOMATEPHAAOB),  HAOAIOAGHHME  IIpollecca  OOYIAHBAHMA  caxapa  IOA  ACHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHUCAOTBI, M3yYCHUE XUMHYECCKHUX CBONUCTB Pa3OABACHHON CEPHOM
KHCAOTBI, IIPOBEACHHE KAYECTBEHHOM PEAKIINNI Ha CYAb(AT-HOH U HAOAIOACHHE IIPU3HAKA e
IIPOTEKAHUA, O3HAKOMAEHHE C (DU3HMYECKUMH CBOHCTBAMH a30Ta, docdopa M HX COECAMHEHUN
(BO3MOKHO HCIOAB30BAHHE BHACOMATEPHAAOB), 0OpasiaMu a30THHIX U (POCOPHBIX yAOOpEeHHI],
IIOAYYCHHE, COOHPaHUE, PACIO3HABAHHICE M H3YICHIE CBOMCTB AMMUAKA, IIPOBEACHIE KAYCCTBEHHBIX
PEaKITHH HAa HOH aMMOHHA U (hOoCcdaT-HOH U H3yUEHHUE IIPU3HAKOB HX IIPOTEKAHNSA, B3AUMOACHCTBHE
KOHIICHTPUPOBAHHOM a30THOI KHCAOTBI C MEABIO (BO3MOKHO HMCIIOAB30BAHNE BHACOMATEPHAAOB),
H3YYCHHE MOAEAEH KPHCTAAAMYECKHX PEIIETOK aAMasa, rpadura, pyssepeHa, O3HAKOMACHHE C
IIPOIIECCOM  AACOPOIIMU  PACTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YIAEM UM yCTPOHCTBOM
IIPOTHBOIa32a, IIOAYYEHHE, COOMpaHHE, PACIIO3HABAHHE M H3yYCHHE CBOMCTB YIAGKHCAOTO Ia3a,
IIPOBEACHHE KAYECTBEHHBIX PEAKIIMH Ha KApOOHAT M CHAHMKAT-MOHBI M H3Y9YCHHE IIPHU3HAKOB HX
IIPOTEKAHUA, O3HAKOMACHHE C IIPOAYKIIHEH CHAMKATHOI  IIPOMBIIIACHHOCTH, pEIICHHE
SKCIIEPUMEHTAABHBIX 3aAa9 110 TeMe «BaskHeIme HeMETaAABl I UX COEAMHEHUD).

Pazaea 3. MeTaaabl 1 X COEAMHEHUA

OOrmas XapakTepUCTUKA XUMUYIECKHX 9AEMEHTOB — METAAAOB Ha OCHOBAHHH UX IIOAOMKEHIA B
[Tepuoamaeckoii cucreme xumudeckux sremeHToB A, M. Menaeaeepa u crpoenus aromos. Crpoenne
MeTaAAOB. MeTaaAmdaeckas CBA3b M METAAAMYECKAA KPUCTAAAMYECKAs PEIETKA. DAEKTPOXUMUYIECKIH
PAA HanpsxeHHH MeTasAoB. Pusmdecknme M XUMHUYECKHe CBOICTBa MeTaAAoB. OOmme criocoOsr
IIOAYYEHHA METaAAOB. [loHATHE O KOPPO3UM METAAAOB, OCHOBHBIE CIIOCOOBI 3aIINUTBI HX OT
kopposun. CraaBel (CTaAb, 9YyI'yVH, AIOPAAIOMHHUIN, OpOH32) M HX IPHUMEHEHHE B OBITy W
HPOMBILHACHHOCTI/I.

[Ileaounsie MeTaAABL ITOAOKeHHE B Ileproamdeckoil cucreme xummdeckux saemeHToB A, 1.
MenaeaeeBa, CTpOeHHE UX ATOMOB, HAXOKACHHE B IIpupoAe. Pusndeckue 1 XUMHYECKHE CBOMCTBA
(ma mpumepe Hatpus U KaAndA). OKCHABI U THAPOKCHABI HATpHUA 1 Kaaus. [Iprvenenue rmeAodHBIX
METAAAOB M UX COCAMHEHHII.

[IleaogHO3EMEABHBIE METAAABI MATHHH M KaABIIUI: HOAOeHHe B Ilepmoamdeckoii cucreme
xumudaeckux aaemenToB A, M. MenaeaeeBa, CTpoeHHE HX aTOMOB, HAXOKACHHE B IIPUPOAE.
Duspraeckne ¥ XUMIYIECKHE CBOMCTBA MaTHUA U KaAbIA. BaxHelmme coeAmHeHns KaAbITHA (OKCHA,
THAPOKCHA, COAH). ZKECTKOCTD BOABI M CITOCOOBI €€ yCTpaHEHH.

Aaromunui: moaoxkenue B Ilepumoamdeckoil cucreme xmmmdecknx saemento A, M.
MenaeaeeBa, cTpoeHHE aTOMa, HAXOKACHHE B IpHpoAe. Pusmdeckue M XUMHYECKHE CBOMCTBA
arroMuHnA. AM(OTEPHEIE CBOHCTBA OKCUAA B THAPOKCHAA AAFOMITHIA.

Keaeso: moroxenue B [lepuoandeckoit cucreme xumugeckux srementos A. M. Menaeaeesa,
CTPOEHHE aTOMA, HAXOKAEHIE B IpupoAe. Pusmdeckre 1 XUMIYECKIE CBOUCTBA KeAe3a. OKCHAH,
rIAPOKCHARL 1 coan keaesa (II) m xeaesa (III), mx cocras, cBOMCTBA 1 ITOAYYEHHE.
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Xumugeckur 9KCIIEpHMEHT:

O3HAKOMACHHE C OOPAa3IaMU METAAAOB U CIIAABOB, UX (PU3MYECKUMU CBOICTBAMH, H3yICHIHE
PE3YABTATOB KOPPO3UHU METAAAOB (BO3MOKHO HCIIOAB30BAHHE BHACOMATEPHUAAOB), OCOOCHHOCTEH
B3aUMOACHCTBIA OKCHAQ KAABIIHA U HATPHUA C BOAOH (BO3ZMOKHO HCIIOAB30BAHIE BHACOMATEPUAAOB),
HCCACAOBAHUE CBOMCTB JKECTKOM BOABI, IIPOIIECCA TOPEHHSA JKEAE3a B KHCAOPOAE (BO3MOMKHO
HCIIOAB30BAHHE BHUACOMATEPHAAOB), IPU3HAKOB IIPOTCKAHUA KAYECTBEHHBIX PEAKIIMH Ha HOHBI:
MAarHUSA, KAABITHS, AAFOMIHISA, IHHKA, skeAe3a (1I) m sxeaesa (III), mean (II), HabAroAeHME U OITHICaHTE
IIPOILIECCOB OKPAIIUBAHNSA IIAAMEHI MOHAMH HATPHSA, KAAUA U KAAbLINA (BOZMOMKHO HCIIOAB30OBAHIE
BHACOMATEPHAAOB), HCCACAOBAHHE aM(OTEPHBEIX CBOMCTB I'MAPOKCHAA AAFOMUHHA U THAPOKCHAA
LIMHKA, PEIIICHUE 9KCIIEPUMEHTAABHBIX 3aA24 IO TeMe «BarKHeHIIIe MeTAAABL I UX COCAMHEHUM).

Pasaea 4. Xumusa 1 okpy>Karomasa cpeaa

BermiectBa 1 mMaTepraAbl B IIOBCEAHEBHOI JKH3HH YEAOBEKA. bes3oracHoe MCIIOAB3OBaHIE
BEIIECTB ¥ XUMUYECKUAX PeaKnii B ObrTy. [lepBas IIOMOIIB P XMMIYECKHIX 0KOraX U OTPABACHUSAX.

XHMHYECKOe 3arpA3HEHHE OKPY/KAIOIIEH CPEABl (IIPEACABHAA AOIYCTHMAs KOHIIEHTPAIIHA
Berects, AaAee — [TAK). POAb XuMuH B pEIIICHIHE 9KOAOTHYECKAX ITPOOACM.

Xummaecknil 9KCITIEpHMEHT:

HU3ydeHne OOpPa3IoB MATEPUAAOB (CTEKAO, CIIAABBI METAAAOB, IIOAUMEPHBIE MATCPUAABI).

Me>xnpeamerHsre cBA3H

Pearmzarusa MEKIIPEAMETHEIX CBA3ECH IPU HM3YYEHUN XMMUHU B 9 KAACCE OCYIIECTBAACTCA Yepe3
HCIIOAB30BAHME KaK OOIIUX ECTECTBCHHO-HAYYHBIX IIOHATUH, TAK W IIOHATHH, ABAAIOIIHXCH
CHCTEMHBIMH AASl OTAE€ABHBIX IIPEAMETOB €CTECTBEHHO-HAYIHOTIO IIUKAA.

OOmme ecTecTBEHHO-HAYYHBIE ITOHATHA: HAYYIHBIH (DAaKT, THIIOTE3a, 3aKOH, TEOPHSA, aHAAU3,
CHHTE3, KAACCU(DUKAIUA, IIEPUOAHMYHOCTb, HAOAIOACHHE, OSKCIEPUMEHT, MOAECAHPOBAHUE,
HU3MEpPEHHUE, MOACAD, ABACHUE, ITAPHUKOBBIH 9D EKT, TEXHOAOTHUSA, MATEPHAABIL.

Pusmka: marepus, aTOM, 9IAEKTPOH, IIPOTOH, HEHTPOH, HOH, HYKAHA, H3OTOIIbI,
PAAMOAKTUBHOCTD, MOAEKYAQ, IACKTPIYECKUIT 3aPAA, IPOBOAHUKH, IIOAYIIPOBOAHUKH, AUSACKTPHKH,
doTosAeMEHT, BEINECTBO, TEAO, OOBEM, AarperaTHOE COCTOSIHHE BEINECTBA, Ia3, PacIBOP,
PACTBOPHMOCTD, KPUCTAAAMYECKAS PEIIETKA, CITAABBI, (PU3HYECKIE BEAMYNHEL, CAUHHUIIBl H3MEPEHI,
KOCMHYECKOE IIPOCTPAHCTBO, ITAAHETHI, 3BE3ABI, CoAHILE.

buoaorusa:  dorocunTes, Apixanme, Owmocdepa, ISKOCHCTEMA, MHHEPAABHBIE YAOOpEHUA,
MHKPOIAEMEHTHI, MAKPOIAECMEHTBI, ITNTATEABHBIC BEIIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAABL, TOPHBIE ITOPOABI, ITOAE3HBIE HCKOIIAEMBIE,
TOIIAUBO, BOAHBIE PECYPCHL

ITaarupyemMble pe3yAbTATBI OCBOCHHA yI€OHOr0o mpeaMeTa « XUMUA»

Msyuenne XumMun Ha YPOBHE OCHOBHOIO OOINErO OOpPa3OBAHMA HAIPABACHO HAa AOCTIKCHIE
OOYYAFOITUMUCH AMIHOCTHBIX, METAIIPEAMETHBIX U IIPEAMETHBEIX PE3YABTATOB OCBOCHUA YIEOHOTO
IIPEAMETA.

AvgHOCTHBIE PE3yABTATBI OCBOCHHA IIPOTPAMMBI  OCHOBHOIO OOIIEro 0Opa3soBaHUA
AOCTHTAIOTCH B XOAE OOYYEHHA XHMHU B €AMHCTBE YYEOHOM M BOCITHTATEABHOH AEATEABHOCTH B
COOTBETCTBHH C TPAAUITMOHHBIMU POCCHICKHMHU COITMOKYABTYPHEIMH M AYXOBHO-HPABCTBEHHBIMI
LIEHHOCTAMH, IPHHATBIME B OOINECTBE IIPABUAAMH U HOPMAMHU IIOBEACHHA U CIIOCOOCTBYIOT
IIPOIIECCAM CAMOIIO3HAHMUSA, CAMOPA3BUTHA U COIIHAAU3AIHMH OOYIaFOIIIXCA.

AMYIHOCTHBIE PE3YABTATHI OTPAKAIOT TOTOBHOCTh OOYYAFOIIIXCA PYKOBOACTBOBATBCA CHCTEMOIT
ITO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIUI U PACIIUPEHUE OIBITA ACATEABHOCTH Ha €€ OCHOBE, B TOM
YHCAE B JACTH:

MATPUOTHYIECKOTO BOCIIMTAHMA:
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IICHHOCTHOTO OTHOIIEHHA K OTEYECTBEHHOMY KYABTYPHOMY, HCTOPHYECKOMY U HAyIHOMY
HACACAMIO, ITOHUMAHUA 3HAYCHHA XHMHYECKOM HAYKH B JKH3HH COBPEMEHHOIO OOIIECTBa,
CIHOCOOHOCTH BAAAETH AOCTOBEPHOH HHQOPMAITUEH O IEPEAOBBIX AOCTHKEHHAX M OTKPBITHAX
MHPOBOH M OTEYECTBEHHON XUMHH, 3aUHTEPECOBAHHOCTH B HAYIHBIX 3HAHUAX OO YCTPOHCTBE MUPA
M OOIIIECTBA;

IPa>kAAHCKOT'O BOCIIUTAHUA:

HPCACTQ.BACHI/IH O COIHMAABHBIX HOpMaX " HpaBI/IAaX MEKAMIHOCTHBIX OTHOIICHUN B
KOAACKTHBE, KOMMYHHKATUBHOM KOMIICTEHTHOCTH B  OOIIECTBEHHO IIOAC3HON, y4eOHO-
HICCACAOBATEABCKOH, TBOPYECKOH M APYTHX BHAAX ACATEABHOCTH, TOTOBHOCTH K PasHOOOPa3HOI
COBMECTHOH AEATEABHOCTH IPH BBIIIOAHEHHH VYEOHBIX, ITO3HABATEABHBIX 33AaY, BBIIOAHEHUHI
XUMHYECKHX SKCIIEPUMEHTOB, CO3AAHUH YUEOHBIX ITIPOCKTOB, CTPEMACHHA K B3AMMOIOHUMAHHIO U
B3aMOITOMOIITH B IIPOIIECCE 3TOH yIeOHOM AEATEABHOCTH, TOTOBHOCTH OIICHUBATL CBOE IIOBEACHHE
M IIOCTYIIKH CBOMX TOBAPHIIEH C HO3UIINNA HPABCTBEHHBIX M IIPABOBBIX HOPM C YIETOM OCO3HAHUSA
ITOCACACTBHI ITOCTYIIKOB;

IEHHOCTH HAyYHOTO IIO3HAHUA:

MHPOBO33PEHYECKIX ITPEACTABACHHIT O BEIIECTBE M XUMHUYECKOM PEAKITHH, COOTBETCTBYFOIITIX
COBPEMEHHOMY VPOBHIO Pa3BHTHA HAYKH M COCTABAAIOIIUX OCHOBY AAf TOHHMAHHA CYIITHOCTH
HAyYHOH KAPTHHBI MHP2, IIPEACTABACHUII OO OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHA IIPUPOABI,
B3aMMOCBA3AX YEAOBEKA C IIPUPOAHOM CPEAOH, O POAH XHMUH B IIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

ITO3HABATEABHBIX MOTHBOB, HAIIPABACHHBIX Ha ITOAYYEHHE HOBBIX 3HAHUH II0 XHMHH,
HEOOXOAUMBIX AAA  OOBACHEHHS HAOAIOAAEMBIX IIPOIIECCOB U SABACHHI; IIO3HABATEABHOII,
nH(GOPMALINOHHON U YHTATEABCKON KYABTYPBI, B TOM YHCAE HABBIKOB CAMOCTOATEABHON PabOTHI C
YVIEOHBIMU TEKCTAMH, CIPABOYHOIl AHTEPATYPOH, AOCTYIIHBIMH TEXHHYECKHMH CPEACTBAMH
nH(GOPMALIMOHHBIX TEXHOAOTHUI; HHTEpeca K OOYYECHHIO M IIO3HAHUIO, AIOOO3HATEABHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K CAMOOOPA30BAHMUIO, IIPOCKTHOMN 1 HCCACAOBATEABCKOH ACATEABHOCTH,
K OCO3HAHHOMY BBIOOPY HAIIPABACHHOCTH H YPOBHA OOYUEHHA B AAABHEHIIIEM;

¢dopMHUPOBaHUA KYyABTYPbI 3A0POBBA:

OCO3HAHMA IIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIIEHHUA K CBOEMY 3A0OPOBBIO, YCTAHOBKU HA
3AOPOBBIIT 00PA3 KU3HU, OCO3HAHUA ITOCACACTBHUIT M HEIIPUATHA BPEAHBIX IIPUBBIYEK (YIIOTPEOACHHA
AAKOTOAfl, HAPKOTHKOB, KypPEHHA), HEOOXOAUMOCTH COOAIOACHHA IIPABUA OE30IACHOCTH IIPU
OOpAIIIEHUN C XUMHYECKUMH BEILIECTBAMU B OBITY U PEAABHON KU3HU;

TPYAOBOI'O BOCIIUTAHMA:

HHTEPECA K IPAKTUYECKOMY H3YIEHHIO IPOMECCHIT H TPYAQ PASAYHOIO POAQ, YBAKEHHE K TPYAY
1 Pe3yAbTaTaM TPYAOBOH AEATEABHOCTH, B TOM YHCA€ HA OCHOBE IIPUMEHEHHA IIPEAMETHBIX 3HAHUI
II0 XHMHH, OCO3HAHHOIO BBIOOPA MHAHBUAYAABHOH TPACKTOPHUU IIPOAOAKEHHA OOPasOBaHHA C
yIETOM AMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMUHM, OOINECTBEHHBIX HHTEPECOB U
ITOTPEOHOCTEH, YCIIEITHON IIPOGECCHOHAABHOMN ACATEABHOCTH U PAa3BUTHA HEOOXOAUMBIX YMEHHII,
TOTOBHOCTD aAAIITHPOBATHECA B IPOGPECCHOHAABHOH CPEAE;

3KOAOTUYECKOI'0 BOCIIMTAHUA:

5KOAOTHYECKH IIEAECOOOPA3HOrO OTHOIICHHA K IIPUPOAE KAK HCTOYHHUKY KU3HH Ha 3eMAe,
OCHOBE €€ CyIIeCTBOBAHHA, IOHHMAHHA IIEHHOCTH 3AOPOBOTO M 0OE30IIACHOTO 00pa3a KHU3HH,
OTBETCTBEHHOTO OTHOIIEHHA K COOCTBEHHOMY (PU3HYECKOMY M IICUXHYECKOMY 3AOPOBBIO,
OCO3HAHUSA IIEHHOCTH COOAFOACHUSA IIPABUA OE30ITACHOIO ITOBEACHUSA IIPH PabOTE C BEIIECTBAMM, A
TAK/KE B CHUTYAIIUAX, YTPOKAIOIINX 3AOPOBBIO U KH3HH AFOACH;

CIOCOOHOCTH IPHUMEHATh 3HAHUSA, IIOAYIACMBIC IIPH HM3YYCHHUH XUMHH, AAf PEIICHUA 3aAad,
CBA3AHHBIX C OKPY/KAFOIIIEH IIPUPOAHOM CPEAOM, HOBBIIICHHUA YPOBHA SKOAOIMYECKOH KYABTYPHI,
OCO3HAHUSA I'AODAABHOTO XapaKTepa 3KOAOTHYECKHX IIPOOAEM H IyTEH HX PEIIEHHA ITOCPEACTBOM

12



METOAOB XHMHH; SKOAOTHYECKOTO MBIIIACHUSA, YMEHUA PYKOBOACTBOBATBCA MM B IIO3HABATEABHOH,
KOMMYHHKATHBHON M COIIMAABHOM IIPAKTHKE.

MertanpeAMeTHBIE PE3yABTATHI

B cocraBe MerampeAMETHBIX PE3YABTATOB BBIAGASFOT 3HAYHUMBIE AAf  (DOPMHUPOBAHHA
MHPOBO33PEHHA OOINEHAYIHBIE ITOHATHA (32KOH, TEOPHA, UPHHIIMIL, THUIIOTE3a, (DAaKT, CHCTEMa,
IIPOIIECC, SKCHEPHUMEHT U APYTOE.), KOTOPBIE HCIOAB3YIOTCH B €CTECTBEHHO-HAYYHBIX YICOHBIX
IIPEAMETAX U ITO3BOASFOT HA OCHOBE 3HAHUI U3 3THX IIPEAMETOB (POPMUPOBATH IIPEACTABACHIE O
LICAOCTHOI HAYYHOH KapTUHE MHpPa, U YHHUBEPCAABHBIC YICOHBIC ACHCTBHA (IIO3HABATECABHEBIC,
KOMMYHUKATUBHBIC, PETYAATHBHBIC), KOTOPBIE OOECIEYHBAIOT (POPMUPOBAHHE TOTOBHOCTH K
CaMOCTOATEABHOMY ITAAHHPOBAHHIO M OCYIIECTBACHUIO YIEOHOH AeATeAbHOCTH. MerarpeAmeTHbIe
PE3YABTATHI  OCBOEHHUA OOPA30OBATEABHOM IIPOIPAMMBEI IO XHMHH OTPaKaIOT  OBAAACHHE
YVHUBEPCAABHBIMHU IIO3HABATEABHBIMH ACHCTBUAMHI, B TOM YHCAC!

6a30BBIE AOTHYECKUE ACHCTBHA:

YMEHHNC HCIIOAB30OBATH HpI/IéMI)I AOTHYIECKOI'O MBIIIIACHHA HpI/I OCBOEHUU 3HAHUIA: paCKpI)IBaTI)
CMBICA XHMIYCCKUX ITOHATHN (BBIACAATH UX XAPAKTEPHBIC IIPU3HAKH, YCTAHABAMBATD B3aUMOCBA3D C
APYTHMI ITOHATHAMI), HUCIOAB3OBATH ITOHATHA AASl OOBACHCHHA OTACABHBIX (DAKTOB M ABACHHI,
BBIOMPATD OCHOBAHNA H KPUTEPUU AAf KAACCH(DUKAINK XUMHYCCKHX BEIIECTB M XHMHIYCCKUX
PEAKITHH, YCTAaHABAMBATH IIPUYHMHHO-CACACTBEHHBIE CBA3M MEKAY OOBEKTAMH H3Y9EHUA, CTPOHUTDH
AOTMYECKUE PACCYKACHUA (MHAYKTUBHEIE, ACAYKTHBHBIE, IIO AHAAOTHH), IIPOBOAUTH BBIBOABI U
3aKAFOYEHUSA; YMEHHE IIPUMEHATh B IIPOIIECCE O3HAHUA ITOHATUA (IpeAMETHEBIE u
METaIPEAMETHBIE), CHMBOAMYECKHE (3HAKOBBIE) MOAEAH, UCITOAB3YEMBIE B XHMHUH, IIPEOOPA3OBBIBATD
IIIIPOKO IIPUMEHACMBIC B XIMUN MOACABHBIC IIPEACTABACHHUS - XUMIYCCKIN 3HAK (CHMBOA 9ACMCHTA),
XUMHUYCCKaAA cbopMyAa " ypaBHCHI/IC XUMHIECKOM pCaKHI/II/I - HPI/I pCLHCHI/H/I y‘IC6HO-HO3HaBaTCAbeIX
32AQ9, C YIETOM ITHX MOAECABHBIX IIPEACTABACHUI BBIABAATH M XapPaKTEPH30BATh CYIICCTBEHHEIC
[IPU3HAKH U3Y9IAEMBIX OOBEKTOB - XMMUYCCKUX BEIIECTB M XUMIYCCKIAX PEAKIIUIA, BEIABAATD OOIIIHE
3aKOHOMEPHOCTH, IPUIHHHO-CAEACTBEHHBIE CBf3H M IIPOTUBOPEYHA B HM3yYaEMBIX IIPOIECCAX U
ABACHUAX;

6a30BBIE MCCAEAOBATEABCKUE ACHICTBHA:

YMEHUE HCIIOAB30BATh ITIOCTABACHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA IIO3HAHUA, 4 TAK/KE B
KAYCCTBE OCHOBBI AAA (POPMHUPOBAHHUA TIMIIOTE3BI IO IIPOBEPKE IIPABHABHOCTH BBICKA3BIBACMBIX
CYKACHII; IIPHOOPETEHNE OIBITA IO IIAAHHPOBAHUIO, OPIaHU3AIMH U IIPOBEACHUIO YICHIICCKUX
SKCIIEPUMEHTOB: YMEHHE HAOAIOAATH 32 XOAOM IIPOIIECCA, CAMOCTOATEABHO IPOTHO3HPOBATH €rO
pe3yabtar, (OpPMyAHMpPOBaTH OOOOIIEHHA M BBIBOABI IIO PE3YABTATAM IIPOBEAEHHOIO OIIBITA,
HCCAEAOBAHUSA, COCTABAATH OTYET O IIPOACAAHHOIT paboTe;

pa6ora c uHpOpMarHEeii:

yMEHUE BBIOUPATh, aHAAUZUPOBATh U MHTEPIIPETUPOBATE HH(MOPMAIIUIO PASAUYIHBIX BHAOB U
dopM HIpPeACTABACHHSA, IIOAYIAEMYIO U3 PAa3HBIX HCTOYHUKOB (HAYIHO- ITONYAAPHAS ANTEpPATypa
XHUMHIYECKOTO COAEPKaHUSA, CIIPAaBOYHBIE IIOCOOHA, pecypchl VHTepHEeTa), KPHTHIECKH OLEHUBATDH
IIPOTUBOPEYNBYIO M HEAOCTOBEPHYIO HMH(OPMAIUIO; YMEHUE IIPHMEHATh PA3AUYHBIE METOABI U
3aIIPOCHI IIPU IIOHCKE U OTOOpe HMH(OPMALMHI U COOTBETCTBYIOIIUX AAHHBIX, HEOOXOAHUMBIX AAA
BBEIITOAHEHHA YICOHBIX M IIO3HABATEABHBEIX 32Aa9 OIPEACAEHHOTO THIIA, IIPHOOPETEHHE OIbITA B
00AACTH HCIIOAB30BAHMA HH(POPMAITHOHHO-KOMMYHUKATUBHBIX TEXHOAOTHH, OBAAACHHE KYABTYPOI
AKTUBHOIO  HCIIOAB3OBAHHA PA3AMYHBIX ITONCKOBBIX CHCTEM, CAMOCTOATEABHO BBIOHPATH
OITUMAABHYIO (DOPMYy IIPEACTaBACHUA HMH(OPMALIUKA H HAAIOCTPHPOBATH PEIIAEMBIC 3aAAYN
HECAOKHBIMU CXEMAMH, AMATPAMMaMU, APyruMu popMaMu rpaddUKH U UX KOMOMHAIIUAMU; YMCHECE
HCIIOAB30BATh M AHAAM3HPOBATH B IIPOIECCE YUYEOHOM M HMCCACAOBATEABCKOH ACATEABHOCTH
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MHAOPMAIINIO O BAUAHHH IIPOMBIITACHHOCTH, CEABCKOTO XO3fAHCTBA M TPAHCIOPTA HA COCTOSHHE
OKPY/KAFOITICH IIPHUPOAHOI CPEABI.

V' obyuaromerocs OYAyT cpOPMHPOBAHEL CACAYIOIINE YHUBEPCAABHBIE KOMMYHHKATHBHBIE
AEUCTBHA:

YMEHHE 32AaBATh BOIPOCH (B XOAE AHMAAOTA U (HAH) AUCKYCCHH) IIO CYIIIECTBY OOCYKAAEMOI
TeMBI, POPMYAHPOBATH CBOH IIPEAAOKEHUA OTHOCHTEABHO BBIITOAHEHHA IIPEAAOKCHHON 3aAAYM;

IIPHOOPETEHUE OIBITA IIPE3CHTAIINN PE3YABTATOB BBIIOAHCHHA XUMHYECKOIO SKCICPHMEHTA
(AabOpaTOPHOro OIBITA, AAOOPATOPHON PaOOTHI IO HMCCACAOBAHHIO CBOICTB BEIIECTB, YIECOHOIO
IIPOEKTA);

3aMHTEPECOBAHHOCTD B COBMECTHOM CO CBEPCTHHKAMHM ITO3HABATEABHOM M MCCAECAOBATEABCKOM
ACATEABHOCTH IIPH PEIICHUN BO3HHUKAIOIIUX IIPOOAEM HA OCHOBE Y4Y€Ta OOIIUX HHTEPECOB H
COrAaCOBaHUA IO3UIMIT (OOCYKACHUA, OOMEH MHEHHAMH, «MO3IOBBIC IIITYPMBED), KOOPAMHAITHSA
COBMECTHBIX ACHCTBHIH, OIPEACACHHE KPHUTEPHEB IO OIEHKE KAYeCTBA BBITOAHEHHOH pPabOTHI U
ApyTHO);

V'  obyuarormerocss OyAyT cOPMHPOBAHEI CACAVIOIINEC YHUBEPCAABHBIE PEryAATHBHBIE
AEMCTBHA:

YMEHHE CaAMOCTOATEABHO OIIPEACAATH IEAH ACATEABHOCTH, IIAAHHPOBATb, OCYIIECTBAATD,
KOHTPOAHPOBATD U IIPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOFO ACATEABHOCTD, BHIOUPATh HaubOoAEE
3 PEKTUBHBIE CIIOCOOB! PEIIeHns YIeOHBIX H IIO3HABATEABHBIX 33A29, CAMOCTOATEABHO COCTABAATD
HAU KOPPEKTHPOBATH IIPEAAOKEHHBIM AATOPUTM AEHCTBHH IIPU BBITOAHEHHUH 3aAAHUN C YIETOM
ITOAYYECHHA HOBBIX 3HAHHA OO M3YJIaeMBIX OOBEKTaxX - BEIEeCTBAX M PEAKIIHAX, OIICHHBATDH
COOTBETCTBHE ITOAYYEHHOTO PE3YABTATA 3AIBACHHOMN IIEAH;

YMEHHE HCIIOAB30BATh H AHAAH3UPOBATH KOHTEKCTHI, IPEAAATAEMBIEC B YCAOBHUH 3aAAHHH.

ITpeameTHBIE Pe3yABTATHI

B cocraBe mpeAMETHBIX PE3yABTATOB IO OCBOGHHIO  OOA3ATEABHOTO  COACP/KAHUA,
YCTAaHOBAEHHOIO  AAHHOH cpeAepaAbHof/'I pa6oqef/'1 IIPOIPAMMOM,  BBIAGASIFOT:  OCBOEHHBIE
OOYYAFOIUMUCS HAyYHBIE 3HAHUA, YMEHUA U CIIOCOOBI ACHCTBHH, CHIENU(MDUIECKIE AAT IIPEAMETHOI
obaacta «XHUMHUA», BHABl AEATEABHOCTH IIO ITOAYYCHHIO HOBOIO 3HAHHSA, €O HHTEPIPETAIIHH,
IIPEOOPA3OBAHMIO U IPUMEHEHUIO B PASAMYHBIX YICOHBIX M HOBBIX CHTYAITHAX.

8 xaacc

PACKPBEIBATH CMBICA OCHOBHBIX XHMHYECKHX ITOHATHI: aTOM, MOAEKYAQ, XUMUYECKHI SAEMEHT,
IIPOCTOE BEIIECTBO, CAOXKHOE BEIIECTBO, CMECh (OAHOPOAHAs M HEOAHOPOAHAfA), BAACHTHOCTD,
OTHOCHUTEABHAS ATOMHAf U MOAEKYAfIPHAA MACCa, KOAHYECTBO BEIECTBA, MOAb, MOAAPHAfA Macca,
MaccoBasg AOAfl XHMHUYECKOIO JACMEHTA B COCAMHEHHH, MOAAPHBIH OOBEM, OKCHA, KHCAOTA,
OCHOBAaHHE, COAb, 3AEKTPOOTPHUIIATEABHOCTb, CTEIIEHb OKHUCAEHHA, XHMHYECKasd PEaKIus,
KAACCU(DHUKAIIUA PEAKIIHI: PEAKIIUN COCAMHEHUA, PEAKIINH PA3AOKEHHUA, PEAKIINU 3aMEINEHU,
peakITuu OOMEHA, 5K30- U 9HAOTEPMHYECKUE PEAKIIUH, TEIAOBOH 3(D(EKT peakIuu, AAPO aToMa,
SAEKTPOHHBIA CAOH aTOMa, aTOMHAfl OPOHTAAb, PAAHYC ATOMA, XUMUYECKASl CBA3b, IIOAAPHAA U
HEIIOAAPHAA KOBAACHTHAS CBf3b, MOHHAA CBA3b, MOH, KATHOH, aHHOH, PACTBOP, MacCOBag AOAA
BEIecTBa (IPOIEHTHAA KOHIIEHTPAIINA) B PaCTBOPE;

HAAFOCTPUPOBATH B3AMMOCBA3h OCHOBHBIX XHMHYECKHX HOHATHUH M IPHUMEHATb 3TU ITOHATHA
IIpY OIIMCAHHH BEITIECTB U UX IIPEBPAITICHUII;

HCIIOAB30BATh XHMUYECKYIO CHMBOAHKY AAfl COCTaBACHUA (POPMYA BEIECTB U YPAaBHEHIIM
XUMHYECKIX PEAKITHII;

OIIPEAEAATD BAAEHTHOCTb ATOMOB 3AEMEHTOB B OHMHAPHBIX COCAMHEHHAX, CTEIICHDb OKHUCACHUA
AEMEHTOB B OHHAPHBIX COCAHMHEHHAX, IPHHAAACKHOCTb BEIIECTB K OIPEACACHHOMY KAACCY
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COCAMHEHHIT ITO (DOPMYAAM, BHA XHMHUYECKON CBA3U (KOBAACHTHAS M MOHHAf) B HEOPTaHHYECKUX
COCAMHCHUSX;

packpeBath cmbicA [leproanaeckoro zakona AV MenaeAeeBa: AeMOHCTPUPOBATH IIOHUMAHIE
IIEPUOANYECKON  3aBHCHMOCTH ~ CBOMCTB ~XHMHYECKHX JAEMEHTOB OT HX IIOAOKEHHA B
[Teproandeckoii cucreMe, 3aKOHOB COXPAHEHHS MACCHI BEIIECTB, ITOCTOSHCTBA COCTAaBa, ATOMHO-
MOAEKYAAPHOIO VYCHHSA, 3aKOHA ABOTaApPO, OINCHIBATD U XaPaKTEPHU30BATh TAOAUYHYIO (HOpMy
ITepuOAHYECKOH CHCTEMBI XHMIYECKAX JACMEHTOB: Pa3AMYATh ITOHATUA «TAaBHas HOArpymma (A-
rpyama)» u «aobouHas moArpymnma (B-rpymma)y, Maspie n OOABINHE IIEPHOABI, COOTHOCHTD
0003HAYEHNA, KOTOPBIE UMEIOTCSA B TabAuIIE «I leproamdaeckas crucreMa XUMIYIECKUX 9AeMeHTOB A M.
MenaeA€eBa» ¢ YNCAOBBIMH XAPAKTEPUCTUKAME CTPOEHUSA ATOMOB XHUMHYECKHX SAEMEHTOB (COCTaB U
3apsA AAPA, OOIIEE YUCAO IACKTPOHOB U PACIIPEACACHHE UX IO SIACKTPOHHBIM CAOSM);

KAACCH(PUITIPOBATH XUMUYECKAC SIAEMEHTEL, HEOPTaHHYECKUE BEIIIECTBA,

XUMHIYECKHE PEAKIINN (II0 YUCAY U COCTABY YYACTBYIOIIHX B PEAKIIUU BEIIECTB, IIO TEIIAOBOMY
appexry);

XapaKTEePH30BaTh (OIHCHIBATH) OOINHME XMMHYECKHE CBOMCTBA BEIIECTB PA3AMYHBIX KAACCOB,
IIOATBEPIKAAA  OIIMCAHHE IIPUMEPAMH  MOAEKYASPHBIX YpaBHEHHI COOTBETCTBYFOIITUX
XUMHUYECKAX PEAKIIN;

IIPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX KA4EeCTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHHUA XUMHYECKHIX ITIPEBPAIIEHUIT B PA3AHMYHBEIX YCAOBHUAX;

BBIYHCAATH OTHOCHTEABHYIO MOACKYAAPHYIO M MOASPHYIO MAacChl BEIIECTB, MACCOBYIO AOAFO
XUMHYECKOIO 3AEMEHTa IO (POPMyAE COCAMHEHHUA, MACCOBYIO AOAKO BEINECTBA B PacTBOPE,
HPOBOAHUTH PACYETHI IO YPABHEHUIO XUMUYECKOM PEAKIINH;

IIPUMEHATH OCHOBHBIE OIIEPAIINH MBICAUTEABHON ACATEABHOCTH - AHAAU3 U CHHTE3, CPABHEHUE,
0000IIIeHne, CUCTEMATU3AIINIO, KAACCH(DUKAITIIO, BBIABACHUE IIPUYMHHO-CAGACTBEHHBIX CBA3EH -
AAfl I3Y9EHHA CBOMCTB BEIIECTB M XMMHYECKUX PEAKITHI, €CTECTBEHHO-HAYIHBIE METOABI IIO3HAHHS -
HaOAFOACHHE, H3MEPEHIE, MOACAHPOBAHIE, SKCIIEPUMEHT (PEAABHBINA U MBICACHHEII);

CAEAOBATD ITPABUAAM IIOAB30BAHUA XUMIYECKOH IIOCYAOH B AaDOPATOPHEIM OOOPYAOBAHHEM, 4
TAaKKe IPABHAAM OOPAINEHHA C BEINECTBAMU B COOTBETCTBHH C HHCTPYKIIUMAMHU IO BBIIOAHCHHIO
AADOPATOPHBIX XHUMHYECKUX OIIBITOB II0 IIOAYYECHHIO U COOMPAHHUIO Ia3000Pa3HBIX BEIECTB
(BOAOPOAZ M KHCAOPOAQ), IIPUIOTOBACHHIO PACTBOPOB C OIPEACACHHOM MacCOBOHM AOAEH
PACTBOPEHHOIO ~ BEILECTBA, IIAAHHPOBATH M IPOBOAUTH XHMHUYECKHE OKCIEPHMEHTH  IIO
PACIIO3HABAHUIO PACTBOPOB IIIEAOYEH U KHCAOT C IIOMOIIBIO HHAUKATOPOB (AaKMYC, (peHOADTAACHH,
METHAOPAHAK U APYTHE).

9 xaacc

PACKPBIBATH CMBICA OCHOBHBIX XHMUYECKUX ITOHATUH: XHMUYECKHI SACMEHT, ATOM, MOACKYAA,
HOH,  KATHOH,  aHHOH,  IIPOCTOE  BEINECTBO,  CAOXKHOE  BEINECTBO,  BAACHTHOCTB,
3AEKTPOOTPUIIATEABHOCTD, CTEIIEHb OKUCACHHSA, XUMIYECKAsA PEAKITHA, XUMUYIECKasA CBA3b, TEIIAOBOIT
apdexr peaxkimum, MOAb, MOAAPHBIA OOBEM, PpaCTBOP, 9IACKTPOAUTHI, HEIACKTPOAUTHI,
IAEKTPOAHTHYCCKAA ~AUCCOLMAIINA, PEAKIUKM HOHHOIO OOMEHa, KATAAU3ATOpP, XHMHYECKOE
paBHOBecHe, OOpaTUMBIE U HEOOPATUMBIC PEAKIIHH, OKHUCAHUTEABHO-BOCCTAHOBUTEABHBIE PEAKIIUH,
OKHCAHUTEAb, BOCCTAHOBHTEAb, OKHCACHHE M BOCCTAHOBAGCHHE, aAAOTpONHA, aM(OTEPHOCTB,
XMMHAYECKAs CBA3b (KOBAACHTHAsA, MOHHAf, METAAAMYECKAA), KPUCTAAANYECKAS PEIIETKa, KOPPO3Ud
METaAAOB, CIAABBI, CKOPOCTb XUMHYECKOI PEaKIINH, IPEACABHO AomycTuman konneHTparua [TAK
BEIIECTBA,;

HAAFOCTPHPOBATH B3aUMOCBA3b OCHOBHBIX XHMHYECKUX HOHATUH M IPHMEHATb 3T ITOHATHA

IIPX OIMCAHMH BEIECTB U UX MPEBPAIECHHLT;
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HCIIOAB30BATh XUMHYECKYIO CHMBOAHKY AAf COCTaBACHHA (POPMYyA BEILECTB U YPAaBHECHUI
XHMHYECKAX PEaKIIHi;

OIIPEACAATh BAACHTHOCTb M CTEIIEHb OKHCACHHUA XHMHIYECKHX 3JACMEHTOB B COCAMHEHUAX
PA3AMYHOIO COCTABa, IIPUHAAACKHOCTD BEIIECTB K OIPEACAECHHOMY KAACCY COCAMHEHHH IO
dopmyAram, BHA XHUMHUYECKON CBA3H (KOBAACHTHAA, MOHHAS, METAAAMYECKAs) B HEOPTaHHIECKUX
COCAMHEHHUAX, 3apAA HMOHA IIO XHMHUYECKOH (POPMyAe, XapaKTep CPEABl B BOAHBIX PacTBOPax
HEOPraHMYECKUX COCAMHEHUI, THIT KPUCTAAAHMYIECKON PEIIETKH KOHKPETHOTO BEITIECTBA;

packpbBath cMBEICA [lepmoamdeckoro 3akoma AJI. MenAeAeeBa B ACMOHCTPHPOBATH €IO
IIOHUMAHUE: OIMCBIBATD M XaPaKTepHU30BaTh TaOAmdIHYIO (opmy Ilepuoamdaeckoii cucremsr
XUMHIYECKUX DAEMEHTOB: PAa3ANYATh IIOHATHA «IAaBHAA IOArpymma (A-rpymma)» u «1odbodHas
roArpyta (b-rpyima)», MaAsre 1 GOABIIINE IIEPUOABL, COOTHOCHTh OOO3HAYEHMUSA, KOTOPBIEC HMEIOTCA
B IICPUOAHYECKOH TaOAHIIE, C YHUCAOBBIMH XAPAKTEPHUCTUKAMHU CTPOCHHSA ATOMOB XHMHYECKUX
9AEMEHTOB (COCTaB M 3aPAA AAPA, OOIIEE YUCAO IAECKTPOHOB U PACIIPEACACHUE UX 110 9ACKTPOHHBIM
CAOSIM), OOBACHATH ODIIME 3aKOHOMEPHOCTH B M3MEHEHUN CBOMCTB 9ACMEHTOB H X COCAMHEHUH B
IIPEAEAAX MAABIX TIEPHOAOB M TAABHBIX ITIOATPYIII C YIETOM CTPOECHHA HX aTOMOB;

KAACCH(PUIIIPOBATH XUMUYECKHE SAEMEHTHI, HEOPTAHIMYECKHE BEIIIECTBA, XUMIUECKHE PEAKITII
(IT0 9MCAY M COCTABY YYIACTBYIOIIUX B PEAKIINH BEIECTB, IO TEIIAOBOMY 3(PPEKTY, 10 M3MEHEHHIO
CTEIEHEH OKHUCACHHA XUMHUYECKIX SAEMEHTOB);

XapaKTEePHU30BaTh (OIHCHBATE) OOIUE M CHeNH(UIECKIE XUMHYECKHE CBOMCTBA IIPOCTHIX U
CAOKHBIX BEITECTB, ITOATBEP/KAAA OIMMCAHUE IPUMEPAMU MOAEKYAAPHBIX M HMOHHBIX YPaBHEHUM
COOTBETCTBYFOIIIUX XUMUYIECKAX PEAKITHI;

COCTABAATH YPABHEHUSA IACKTPOAUTHIECKON AUCCOLMAIINNA KUCAOT, IIIEAOYEN M COAEH, IIOAHBIE
U COKpAIIEHHBIE YPABHEHUA PEAKIIUIl MOHHOTO OOMEHA, YPABHEHUA PEAKIIHH, ITOATBEPKAAFOIINX
CYIIIECTBOBAHIE TEHETUIECKON CBA3H MEKAY BEIIECTBAMI PA3AMYHBIX KAACCOB;

PACKPBIBATE CYIITHOCTH OKICAUTEABHO-BOCCTAHOBUTEABHBIX PEAKITHIT ITOCPEACTBOM COCTABACHUSA
3AEKTPOHHOIO OAAAHCA ITHX PEaKIINIL;

IIPOTHO3UPOBATH CBOMCTBA BEITIECTB B 3aBHCUMOCTH OT UX CTPOEHHSA, BO3ZMOKHOCTH IIPOTEKAHUSA
XIMHYECKAX IIPEBPAIIEHNI B PA3AHYHBIX YCAOBHUAX;

BEIYHCAATD OTHOCHTEABHYIO MOAEKYAAPHYIO M MOAAPHYEO MACCHI BEITIECTB, MACCOBYIO AOAFO
XHUMHYECKOTO JAEMEHTAa II0 (DOPMYAE€ COECAMHEHHSA, MAaCCOBYIO AOAIO BEIECTBA B PacTBOPE,
IIPOBOAHUTH PACYETHI IO YPABHEHNUIO XUMHYIECKON PEAKITHIT;

COOAIOAATD IIPABUAA IIOAB30BAHHUA XUMHYECKOH ITOCYAOH M Aa0OPATOPHBIM OOOPYAOBAHUEM, A
TaKKE IIPABUAA OOpPAINEHHA C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIIHAMHU IIO BBIIOAHEHHIO
A2DOPATOPHBIX XHUMHYECKAX OIIBITOB II0 IIOAYYCHHUIO M COOMPAHHUIO Ia3000Pa3sHBIX BEIECTB
(aMMHIaKa ¥ yTAEKHUCAOTO TI'a32);

IIPOBOAUTD ~ PEAKIINH, IIOATBEP/KAAFOIIME KAYECTBEHHBIM COCTaB PA3AHYHBIX BEITIECTB:
PACIIO3HABATD OIIBITHBIM ITYTEM XAOPUAOPOMUA-, HOAHA-, KapOOHAT-, (pocdar-, CHAUKAT-, CYABDAT-,
THAPOKCHA-MOHBI, KATHOHEI AMMOHHSA M MOHBI M3YYCHHBIX METAAAOB, IIPHUCYTCTBYIOIIHE B BOAHBIX
PACTBOpPaxX HEOPTAaHUYIECKUX BEITIECTB;

IIPUMEHATh OCHOBHBIC OIIEPAITIH MBICAUTEABHOM ACATEABHOCTH - AaHAAU3 U CHHTE3, CPaBHEHUE,
0000IIIeHNe, CHCTEMATH3AIHIO, BBIABACHHE IIPUYMHHO-CACACTBEHHBIX CBA3EH - AAfl H3YYCHHA
CBOICTB BEIIECTB U XUMHYECKHUX PEAKIIUIT, €CTECTBEHHO-HAYYHBIEC METOABI IIO3HAHUA - HAOAIOACHIE,
U3MepEeHNe, MOACAUPOBAHHE, SKCIIEPUMEHT (PEAABHBIN M MBICACHHBIH).
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Temarnueckoe IIAAHUPOBAHUE

8 xaacc
N KoanuecTBo yacos BDaexTpoHHBIE
Qo
HamnmeHoBaHUE Pa3A€AOB U TEM (mucpposere)
n/u Koutp. IIpaxr.
IPOrpaMMbI Bcero o0pa3oBaTeAbHBIE
paboTter | pabGoTeI
pecypcsl
Pasaea 1. IlepBoHavasbHBIE XUMUYECKHE IIOHATHA
XuMusa — BaKHAL OOAACTD butoaunorexka [IOK
1.1 €CTECTBOZHAHUSA U IIPAKTHIECKOMN 5 2 https://m.edsoo.ru/7f418
AEATEABHOCTH YEAOBEKA 37¢
bnoaunorexka IIOK
1.2 Bemecta u xuMuYeckue peaknnn 10 1 https://m.edsoo.ru/7f418
37¢
Hroro o pasaeay 15

Pasaea 2. KoanyecTBeHHBIE OTHOLIIEHUA B XUMUH

2.1

2.2

Koamgectso Bemecta. MoadpHas

Macca

Moasapusiit o6bem. Pacaerst 1o
VXP

Hroro o pasaeay:

Paszaea 3. Baxkueiimue op

3

https:

buoaumortexka LIOK
m.edsoo.ru/7f418

37c

https:

buoaunorexka LIOK
m.edsoo.ru/7f418

3¢

€ACTABUTEAN HEOPIraHNYIECCKHUX BEIIECTB

B K M 5 butaumoreka LIOK
. A . g
2.1 O3AYX. RHCAOPOA. LIOHATHE O 5 https://m.edsoo.ru/7f418
OKCHAAX
37c
B I bubanoreka [ITOK
0A0POA. TTorATHE O KECAOTA
2.2 AOPOA. & IOTATH HenoTax H 6 1 https://m.edsoo.ru/7f418
COAAX
37c
bubanoreka [IOK
Boaa. P LIT o
2.3 OAd- FACTBOPBL. LIOMATHE O 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHUAX
37c
o butaumorexka IIOK
HOBHEBIE KAACCEI
2.4 CHOBHDIC Rhace § 11 1 1 hitps://m.edsoo.ru/ 7418
HEOPIraHUYECKUX COCAMHECHNUN N
37c
Hrtoro mo pasaeAy 27

Paszaea 4. ITepuoanueckuii 3akoH u Ileproandeckan cucreMa xumudeckux ssemeHToB A. M.
MenaeaeeBa. Crpoenue aromoB. Xummueckasn cBiA3b. OKMCAUTEABHO-BOCCTAHOBUTEABHBIE PEAKIIMI

3.1

3.2

IMeproanvecknii 3aK0H 1
ITeproanaeckas cucrema
xumMudeckux saemeHToB A, M.

Menaeaeesa. Crpoenne aToma

Xumuyeckas CBA3b.

https:

buoauorexka IIOK
m.edsoo.ru/7f418

37c

https:

buoauorexka IIOK
m.edsoo.ru/7f418

37c
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buoaunoreka [IOK

33 Orncamterso- 5 https://m.edsoo.ru/7418
BOCCTAHOBHUTEABHBIC PEAKIINH
37c
bubaunorexa [ITOK
roro no pasaeay 20 https://m.edsoo.ru/7f418
37c
bnoaunorexka IIOK
PesepsrOE Bpemst 3 https://m.edsoo.ru/7f418
3¢
OO0r111e€ KOAHYECTBO YACOB 110 IIPOIPaMMeE 68
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9 xkaacc

KoamgectBo yacos
Ne Haumenosanue pasaesos u Baexrponusbie (LU pPOBLIE)
Konrp. Ilpakr.
n/ua TEM IIPOrpaMMBI Bcero o6pasoBaTeAbHBIE PECYPCHI
paboTel = paboThI
Pasaea 1. BemecrBo u xumMudecKue peakiiuu
[Tosropenne u yraybacHume
11 P yERy 5 1 bunoanorexka IIOK
. 3HAHHH OCHOBHEBIX PAa3ACAOB
p https://m.edsoo.ru/7f41a636
Kypca 8 kaacca
19 OcHOBHEBIE 3aKOHOMEPHOCTH 4 Bbubanorexa IIOK
' XUMHYECKUX PEAKITHI https://m.edsoo.ru/7f41a636
DAEKTPOAUTHICCKAS
13 p Xur g 1 1 Bbubanorexa IIOK
. AHCCOITHAITHA. X HMITICCKIC
https://m.edsoo.ru/741a636
peaknuu B pacTBOpax N
Hrtoro mo pasaeay 17

Pasaea 2. HemeTaAAbI 1 X COEAVHEHHUA
), OO0r11as XapakTepuCTHKA it ) 1 Bubanorexa LIOK
. A g -
NHMITAICCII SACMCHTOB https://m.edsoo.ru/7f41a636
rpymmsL. ['arorensr *
., OOr11as XapakTepUCTHKA via ] Bubanorexa LIOK
. XUMHAYECKUX SAEMEHTOB -
MHHeC ° CM,? © https://m.edsoo.ru/7f41a636
rpymmsl. Cepa u €€ coeAnHEeHu :
OO0r11as XapakTepUCTHKA
93 XUMHUYECKUX 3IAEMEHTOB VA- g 1 buoanorexka [IIOK
' rpymmsL. A3ot, pocdop 1 ux https://m.edsoo.ru/7f41a636
COCAMHEHUSA
OO0r11as XapakTepUCTHKA
o4 XUMHAYECKUX 3AeMeHTOB IV A- - 1 5 bubanorexa LIOK
' TPYIIIEL. YTAEPOA B KPEMHHH I https://m.edsoo.ru/7f41a636
UX COEAMHEHUA
Hroro o pasaeay 25
Pasaea 3. MeTaAABI 1 X COEAMHEHUS
butamorexka IIOK
3.1 06 7 4
[HLHE CBOMCTBEA METAANOD https://m.edsoo.ru/7f41a636
30 Baxueimme meTaAAbl 1 X 16 1 5 buoamorexka IIOK
’ COCAVTHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pasaey 20
Pasaea 4. Xumua n okpy»karomas cpeaa
41 Bermecta 11 MaTepmasr B 3 bubanorexka IIOK
’ KIU3HH YEAOBEKA https://m.edsoo.ru/7t41a636
Hroro mmo pasaeay 3
P 3 bubanoreka ITOK
3ePB Bpems
e3epBHOE BpeM https://m.edsoo.ru/7f41a636
06
I1ee KOAMYECTBO 9ACOB 110 68 4 -

nporpaMMe
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IToypouHoe maaHumpoBaHmIe

8 xaacc
Ne Koa-Bo | Ilpakr. | Popmsl 30
HammeHoBaHUe pa3sseAa U TEM yPOKa Jac paboTeI | KOHTpOAA P
Tema 1. [TepBoHaYaABHBIE XUMUYECKIE 15 ’ 3
TOHATHA
ITpeamer xuMum, e pOAb B KU3HI. METOABI https://resh.edu.
1 | msyuenns xumnn. BermecTsa, ux arperatHee 1 ru/subject/lesso
COCTOSHMS. n/2731/main/
INpaxruaeckas pabora Ne 1 «[Ipasnaa
5 6e301acCHOCTH IIPU pabOTE B XUM. 1 1 [pakr
Aaboparoprn. HabAroAeHwue 3a ropsrmeit pabora
CBEYOI»
Mnousudyansvrivie semyecmea u crecu Berects. https://resh.edu.
3 Crnocobsr pasdenerusn cveced 1 ru/subject/lesso
Aaboparopras pabora Ne2 «PazaeseHue n/1522/main/
cMecH»
4 Ipaxrugeckas padora Ne 2 «Ouncrka 1 1 Ipaxr
3aTPASHEHHON ITOBAPEHHOI COATD pabota
QusudecKue U XUMIYCCKIC ABACHIUS https://resh.edu.
5 | Aaboparopuas padora Ne3 «Pusugeckne 1 ru/subject/lesso
ABACHUSA U XUMITIECKHE PEAKITUID n/1485/main/
ATOMHO-MOACKyAspHas Teopus. Amomst. https://resh.edu.
6 | Monexyave. Xumunuecxue snemernmer. IICXD 1 ru/subject/lesso
A . Meroeneesa n/1486/main/
XuM. DOPMYABL 3aKoi nocmoaHemea cocmasa https://resh.edu.
semyecine Moaekyaaprozo cnpoerun Kaaccugpurayun ru/subject/lesso
7 | eemecme. IIpocmeie u caosncrvie semyecnisa 1 n/1487/main/
Aabopatopras pabota Ne4 «OsHakomacHIe
¢ 0Opa3IIAMH IIPOCTEIX M CAOKHBIX BEIIICCTBY
Ommtocumensiias amomnasn w MOAEK)IAPHAAL Macct? https://resh.edu.
8 | KagecTBEHHBIH M KOAMYECTBEHHBIH COCTaB 1 ru/subject/lesso
BEITECTBA n/1487/main/
Perrerne 3apaw o teme «Maccosan dosn https://resh.edu.
g | xmmuecrozo aexenma 1 ru/subject/lesso
n/1487/train/#1
56725
BaAeHTHOCTD XHMM. 9AEMEHTOB. https://resh.edu.
10 1 ru/subject/lesso
n/1487/main/
CocraBaeHue POPMYA IO BAACHTHOCTH U https://resh.edu.
{1 | OmpeAcAenme BAACHTHOCTH 11O dopmyram 1 ru/subject/lesso
OHHAPHBIX BEIIIECTB n/1487/train/#1
56725
XuMHYIecKue YpaBHCHUSA. 3aKkoH coxparieris https://resh.edu.
12| Maccer semypecns 1 ru/subject/lesso
n/1487/main/
XUMIYIECKHE PEAKIIHH, UX THIIBI https://resh.edu.
13 1 ru/ subject('lesso
n/1487/train/#1
56725
ITosropenune u 0OobIIEHNE IO TEME https://uchebnik
14 «[lepBoHAYAABHEIC XVIM. IIOHATHS» 1 .mos.ru/compos
er3/lesson/4824
9/demonstration
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15

Konrpoarsnas padora 1 o teme
«ITepBOHAYAABHEIE XHM. TIOHATHN

KP

Pa3AeA 2. KoAnuecTBeHHEBIE OTHOILIEHUA B

XUMHUHU

16

Koamdgecrso Bermectsa. MoasdpHas macca

https://resh.edu.
ru/subject/lesso
n/2063 /train/#1
94684

17

MoAsApHSBIH 0ObeM.

https://resh.edu.

ru/subject/lesso
n/2731/main/

18

Pemenue 3apag mo YXP

https://resh.edu.

ru/subject/lesso
n/2063/main/

Pasaea 3. Baskueiimme npeAcraBuTeAn

HEOPraHUYECCKHUX BEIIECCTB

27

19

Bosayx, ero cocras

https://resh.edu.

ru/subject/lesso
n/2446/main/

20

Krcaopoa: xum. saaeMeHT, IpocToe
BEIIECTBO, IIOAYIEHHUE, CBOMCTBA

https://uchebnik
.mos.ru/compos

er3/lesson/4364

/view

21

Ipaxrugeckas pabora Ne 3 «lloaygenue,
cobHpaHue U PACIIO3HABAHIE KICAOPOAA»

ITpakr
pabora

22

OKCcHABL

https://resh.edu.
ru/subject/lesso
n/2447 /train/#1
94504

23

ITprmenenne kucaopoaa. O3oH

https://uchebnik
.mos.ru/compos

er3/lesson/4521

[view

24

Boaopoa: xum. aAeMeHT, IIPOCTOE BEIECTBO,
ITOAYIEHHE U CBOMCTBA

https://resh.edu.

ru/subject/lesso
n/3119/main/

25

Ipaxrugeckas pabora Ne 4 «[Toayuenne,
cOOHupaHue U PACIIO3HABAHUE BOAOPOAA»

ITpakr
pabora

https://uchebnik
.mos.ru/compos

er3/lesson/5098

/view

26

Permmenue 3apau

27

ITonsarme o kucaoTax (cocras,
HOMEHKAATYPa, KAacCuuKarims)

https://resh.edu.

ru/subject/lesso
n/2055/main/

28

ITorATme o coadx (cocTaB, HOMEHKAATYPA)

https://resh.edu.

ru/subject/lesso
n/2054/main/

29

O06061menue 1o Temam «Kucaopoa.
Oxcuasp» u «Boaopoa. Kucaorser. Coamn»

https://resh.edu.
ru/subject/lesso
n/3119/train/#2
08161

30

Boaa: amomaapzoe Bemmecrso. CBolicrBa
BOAEL [lonsarne 06 ocHOBaHmsAX (COCTaB,
HOMEHKAQTYPa, KAACCH(DUKAITHA)

https://resh.edu.

ru/subject/lesso
n/2062/main/

31

PactBoprr. Maccosas AOAS PACTBOPEHHOTO
BeEIecTBa

https://uchebnik
.mos.tru/catalogu
e¢/material view

21
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lesson templates

/8076

32

Perrenue 32Aa49 HA HAXOXACHHC MaCCOBO¥
AOA PACTBOPEHHOI'O BEHIECTBA

https://uchebnik
.mos.ru/compos
/demonstration

33

INpakTugeckas padora Ne 5 «[Ipuroroacuue
pacTBOpa C 33aAAHHOM MACCOBOM AOAEH
PACTBOPEHHOIO BEIIECTBA»

ITpaxr
pabora

https://uchebnik
.mos.ru/catalogu
e/material view
lesson templates

/8113

34

Pemmenue 3apaq

https://uchebnik
.mos.ru/a la

ver/12672

35

OKCHABL KAACCH(UKALIHSA, XUM. CBOHCTBA

https://resh.edu.

ru/subject/lesso
n/2445/main/

36

Xum. cBorcTBa aM(OTEPHBIX OKCHAOB

https://resh.edu.

ru/subject/lesso
n/2684/train/#1

94460

37

OcHoBanus, UX XUM. CBOMCTBA

https://resh.edu.

ru/subject/lesso
n/2443 /main

38

Kucaorsr, xum. cBOMCTBA

https://resh.edu.

ru/subject/lesso
n/3120/main

39

CoAn, XM, CBOMCTBA

https://resh.edu.

ru/subject/lesso
n/2441/main/

40

Perrrenne 3aa29 11 yrIpasKHEHIH

https://uchebnik

.mos.ru/compos
er3/lesson/4747

0/demonstration

41

Ipaxrugeckas pabora Ne 6 «Perrenne
9KCIEPUMEHTAABHBIX 3aAa4 110 TEME
«OCHOBHEBIE KAACCEI HEOPIraHUYIECKIX
COEAMHEHHID)

https://uchebnik
.mos.ru/eplayer
books/25142/ve
rsions/2.0/chapt
ers/Chapter070
index.xhtml#pag
e-240

42

I'emeTmyeckas CBA3b MEKAY KAACCAMU
HEOPraHUYECKUX COEAMHEHUI

https://resh.edu.

ru/subject/lesso
n/2440/main/

43

OCYU.[@CTBACHI/IC IICIIOYCK IIPEBPAIICHUA
HEOPTaHMYICCKUX BEICCTB

https://resh.edu.

ru/subject/lesso
n/2440/main/

44

O6006mmenue o teMe «OCHOBHBIE KAACCHL
HEOPraHHYECKIX COCAMHCHII

https://uchebnik

.mos.ru/compos
er3/lesson/4747

0/demonstration

45

KorTtpoasnas pabora Ne 2 «OcHoBHBIE
KAACCBHI HEOPIaHUYIECKUX COCAMHEHII

KP

Paszaea 4. Ilepuoandeckuii 3aK0H U
ITepuoamyeckas cucreMa XUMHYECKUX
asemenToB A. 1. MenaeaeeBa. CtpoeHne

20

22
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aTOMOB. XUMHUeCcKaa CBA3b. OKUCAUTEABHO-

BOCCTAHOBUTCABHBIC PEAKIINHU

46

EcrecrBennsie cemelcTBa XHM. 3ACMEHTOB.
Orkporrue  [leprmoamaeckoro 3akona A
MenaeaeeBeIM

https://resh.edu.

ru/subject/lesso

n/2053 /train/#1
94700

47

OcHoBubIE CBCACHHSA O CTPOCHHH ATOMA

https://resh.edu.

ru/subject/lesso
n/2051/main/

48

CTpOCHI/IC SACKTPOHHBIX 0DOAOYEK ATOMOB

https://resh.edu.

ru/subject/lesso
n/2050/main/

49

CrpoeHne aTOMa U 9ACKTPOHHBIX OOOAOYCK
Ha IIpUMEPE XHM. DACMEHTOB  MAABIX
LIEPHOAOB

https://resh.edu.

ru/subject/lesso
n/2050/main/

50

XapakreprucTuKa XHM. 3AEMEHTA II0  €ro
noAoxennro B [ICXD AJl. MenaeaeeBa

https://resh.edu.

ru/subject/lesso

n/2053 /train/#1
94700

51

INepuoamaeckas cucrema AVl Menaeaeesa

https://resh.edu.

ru/subject/lesso
n/2049/main/

52

Xumnueckas cBA3b. VIoHHAA XUM. CBA3b

https://resh.edu.

ru/subject/lesso

n/2439/train/#2
08255

53

KoBaaenTHas XuM. CBA3b

https://resh.edu.

ru/subject/lesso
n/2439/main/

54

KoBaaenTnasn HCHOAHpHaH nu HOAHpHa.H XHUM.
CBA3b

https://resh.edu.

ru/subject/lesso
n/2048/main/

55

MerasAmyeckas XUM. CBA3b

https://resh.edu.

ru/subject/lesso
n/2438/main/

56

KpI/ICTaAAI/I‘ICCKI/IC peImeTku  u CBOMCTBA
BECILICCTB

https:/ /resh.edu.

ru/subject/lesso

n/2438/train/H#2
08270

57

O6obmerue mo Teme «I13 uw TICXD.
Crpoenne aToMOB. XHUM. CBA3b»

https://resh.edu.

ru/subject/lesso
n/3093/main

58

CreneHb OKHACAEHUA

https://m.edsoo.

ru/00adae28

59

HpOHSCCbI OKHCACHHSA 11 BOCCTAHOBACHUA

https://m.edsoo.

ru/00adb076

60

OBP, MeToA 3AeKTPOHHOTO HaAaHca

https://m.edsoo.

ru/00adb076

61

O6o0bmienue o Teme «OBPy

https://m.edsoo.

ru/00adb076

62

IlpoBepounas pabora mo Temam «I13 nu
TIICXD. Crpoenne aroma», «XUM. CBA3bY,
«OBP»

63

Pemmenue 3apau

https://resh.edu.

ru/subject/lesso

n/2440/train/#1
94609

23
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[ToBropenune u 0600IIEHHE 32 Kypc 8 KAacca

https://resh.edu.

ru/subject/lesso

o4 ! n/2440/train/#1
94609
65 Wrorosas KOHTpOABHas paboTa 3a Kypc 8 1 KP https://m.edsoo.
KAacca ru/00adb486
66 | Araams u pabora Haa orruOkamu KP 1
67- | Peseps 5
68
IToypounoe maaHupoBaHUe
9 xaacc
Ne Koa-Bo | IIpaxr Dopmbl
HaunmeHnoBanue paspera v TeM ypoKa gac paboThl | KOHTPOAA o0P
Pasaea 1. BemmecrBo 1 xumuyeckue 17 1 1
peaximnu
Tema 1.1. IToBropeHue u yrayoaeHue 5 ) )
3HAHUI OCHOBHBIX Pa3A€AOB Kypca 8 kaacca
Kaaccudukarms HEOPTraHMYECKUX bubanorexa
1 COCAMHEHHWN, XHWM. CBOWCTBA OCHOBHBIX 1 LHOK
KAACCOB HEOPTaAHUYIECKUX COCAMHEHUIT https://m.edsoo.
ru/00adb7e2
Perrenue 3aaag mo YXP bnbanorexa
2 1 LHOK
https://m.edsoo.
ru/00adb7e2
I13, IICXD, usmenenue CBONCTB SACMEHTOB B bubanoreka
3 | HEPHOAAX M IpyNIIAX. Crpoenne aroma, AApa 1 LHOK
U 3AEKTPOHHEIX OOOAOYEK ATOMOB https://m.edsoo.
ru/00adb59%e
Buapr xum. cBasp. THIBI KPHCTAAAIYECKHX Bbubamorexa
4 perreTox 1 [LHOK
https://m.edsoo.
ru/00adbacb
5 IIposepounas padora «lloBropenue 3HaHumit 1 p
OCHOBHBIX Pa3A€AOB Kypca 8 Kkaaccay
Tema 1.2. OcHOBHBIE 3aKOHOMEPHOCTH 4 ) )
XMMHYECKUX PeaKIuii
6 | Kaaccuduxarusa xummdeckux peaknuit 1
ITorAatHe © CKOPOCTH XHM. PEAKIIHH. bnbanorexa
- I'omoreHHBIE ¥ IETEPOTCHHBIC —PEAKIIHH. 1 IHOK
ITousTme o KaTaAmse https://m.edsoo.
ru/00adbe9a
IToraTHe O XUMHYECKOM  PaBHOBECHT. bnbanorexa
3 QaxTops,  BAHMIOIIHE  Ha  CKOPOCTb 1 LHOK
XUMHYECKOH — PEAKIIMH M ITOAOKCHHE https://m.edsoo.
XHMHIYECKOTO PaBHOBECHSA ru/00adc28¢c
OKHCAUTEABHO-BOCCTAHOBUTEABHEIE bubanoreka
9 peaxiuu 1 LHOK
https://m.edsoo.
ru/00adcade
Temam 1.3. DaekTposuTHUECKASA AUCCOLIAALIVA. 3 1 1

XyMurgeckre peakiiny B PacTBopax
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Teopus 3AEKTPOAUTHIECKON ANCCOLIMAITHM.

Bbubanorexa

LHOK

10 1
CuApHBIE I CAAOBIE SACKTPOAHTHL https://m.edsoo.
ru/00adcd68
bubanorexa
. LHOK
11 | Monusie ypaBHEHHS peakIiuii 1 https:/ /m.cdsoo.
ru/00add448
. . bubanoreka
XuMHuYecKre CBOIMCTBA KUCAOT ¥ OCHOBAHMI LIOK
12 | B cBere mpeacTaBAeHHI 0O 1
9AEKTPOAHTHICCKON AUCCOIHALIAN https://m.edsoo.
ru/00add5d8
. . bubanorexa
Xumuueckne CBOTCTBA COACH B CBeTE LIOK
13 EEE?SE?;\;;?H 00 3AEKTPOAUTHIECKOI 1 https://m.edsoo.
ru/00add8b2
bubanorexa
. LHOK
14 | IlousTre O THAPOAH3E COACH 1 htps://m.edsoo.
ru/00add9d4
bnbanorexa
15 [Tpaxrugeckas padora Ne 1. «Perrenne 1 ITpakr LHOK
SKCIEPUMEHTAABHBIX 32AAY» pabora https://m.edsoo.
ru/00addbfa
bubanoreka
16 | O6O0OIIEeHne U CUCTEMATU3AIMS 3HAHUI 1 HOK
https://m.edsoo.
ru/00addd12
KonrTpoapnas pabora Ne 1 o Teme E{gﬁno rera
17 | «DaexTpoanTHIECcKas ALCCOLIUALIHA. 1 KP
XUMI9IECKHE PEAKITHH B PACTBOPAX» https://m.edsoo.
ru/00addec0
Paszaea 2. HemeTaAAbl 1 X COEAMHEHHUA 25 1
Tema 2.1. O01m1aa XapaKTEPUCTUKA XUMUAYECKHX 4
aaemeHTOB VIIA-rpyrmmsl. I'arorens:
bubanoreka
18 OOrmas XxapaKTepUCTHKA TAAOTCHOB. 1 LHOK
XnMIgeckne CBOMCTBA Ha IIPAMEPE XA0Opa https://m.edsoo.
ru/00addfe2
bnbanorexa
XaopoBoaopoa. CorsiHAS KHCAOTE, LIOK
19 | xummrgeckue CBOWCTBA, IIOAVICHHE, 1 httos:
ttps://m.edsoo.
VPHMEHCHIE ru/00ade104
bubanoreka
20 IIpaxrugeckas padora Ne 2 1o teme 1 ITpakr [LHOK
«/3yaeHune CBOMCTB COATHON KHCAOTBD pabota https://m.edsoo.
ru/00ade348
bubanoreka
21 | CoeaAmHEHMSA TAAOTEHOB 1 LOK
https://m.edsoo.
ru/00ade488
Tema 2.2. O0iaa XapaKTepUCTHKA
xuMudecKux daemeHToB VIA-rpymnmer. Cepa u 6 -
e€é COeAUHEHUs
OO0r11as xapakTepuCcTHKa 9AeMeHTOB VIA Ip. b
HOAHOTEKA
22 | Cepa, ee aAAOTPOITHBIE MOAMMDUKALINN 1 1 LIOK

CBOMCTBA

25
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https://m.edsoo.

ru/00ade64a

23

CepoBOAOPOA U CYAB(UABI

bubanoreka
LHOK
https://m.edsoo.

ru/00ade64a

24

OKCHABI cepBl.

Bubanorexa
LIOK
https://m.edsoo.

ru/00ade802

25

CCpHI/ICTa}I KHCAOTA 1 €€ COAN

Bubanorexa
LTOK
https://m.edsoo.

ru/00adea28

26

Cepnas KHCAOT2, €€ CBOICTBA

bubanoreka
[TOK
https://m.edsoo.

ru/00adec8a

27

[Ipaxrugeckas padbora Ne 3 «syuenne
CBOMCTB CEPHOM KUCAOTED

[Tpaxr
pabora

bubanorexa
IHOK

https://m.edsoo.

ru/00adec8a

Tema 2.3. O0Omiaa xapaKTepUCTHKA

XUMHYIECKHX 3AeMeHTOB VA-rpymmsl. A3or,

docdop u ux coeAnHeHHUA

28

OO111ast XapaKTePUCTUKA XUMUIECKIX
saeMeHTOB VA-rpymmsL. A3oT

bubanorexa

LHOK

https://m.edsoo.

ru/00adeeab

29

Anvmumak. CoAn aMMOHUA

bubanorexa
LHOK
https://m.edsoo.

ru/00adf004

30

[Ipaxrugeckas padora Ne 4 «[Toaygenne
aMMHaKa ¥ U3Y9IEeHHE €O CBOMCTBY

ITpakr
pabora

Bbubanmorexa
LHOK
https://m.edsoo.

ru/00adf180

31

OKCI/IABI a30Ta. A30THCTAasA KHCAOTA

bubanorexa
IHOK
https://m.edsoo.

ru/00adf306

32

A3zoTHaA KHCAOTA, ee cBorcTBa. Hurrparer

bubaunoreka
[IOK
https://m.edsoo.

ru/00adf518

33

Docdop, ero aAAOTPOIIHBIE MOAN(DUKALIIE
U CBOWCTBA.

Bubanorexa
LHOK
https://m.edsoo.

ru/00adf68a

34

Coeaunennsa dpocdopa

bubanoreka
LTOK
https://m.edsoo.

ru/00adfc20

35

Pemenne 3aaa4 1 ypaskHeHIIi

Tema 2.4. O0rasa xapaKTepUCTHKA

XUMHYIECKUX 3AeMeHTOB IVA-rpymmsl. Yraepoa

u erMHI/Iﬁ U UX COCAUHCHUNA

26
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O6H_[aﬂ XapaKTCpI/ICTI/IKa XUMHUYCCKHUX

Bubanorexa

LHOK

36 saemeHTOB IVA-rpymmer. Yraepoa ! https://m.edsoo.
ru/00adfd9c
OKCHABI yTACPOAQ, TIOAYICHIE U CBOHCTBA bubanoreka
37 1 HOK
https://m.edsoo.
ru/00adfebe
VroAbHAS KHCAOTA U €€ COAU bubanoreka
38 1 HOK
https://m.edsoo.
ru/00ae006¢
[Ipaxrugeckas pabora Ne 5 «[Toaygenne bubanoreka
39 | YPACKHCAOTO rasa. KauectBennas peaknusd Ha 1 ITpaxr [HOK
KapOOHAT-HOHBD pabora https://m.edsoo.
ru/00ae027e
Kpemamit u ero coeannenus bubanorexa
40 1 HOK
https://m.edsoo.
ru/00ae080a
IToAygeHmEe HEMETAAAOB H UX BAKHEHIIINX bubauorexa
COEAMTHEHUI IHOK
41 1
https://m.edsoo.
ru/00ae054e
49 KonTpoapnas pabora Ne 2 «Hemeraaasr u ux 1 KP
COEAMHEHUN
Pasaea 3. MeTaAABI 1 X COEAMHEHUS 20
Tema 3.1. OGIre CBOIICTBA METAAAOB 4 -
OO0r11as XapaKTepUCTHKA XUMITIECKIX bubanorexa
43 5AEMEHTOB — METAAAOB. MeTaaanmveckas 1 [HOK
CBA3b M METAAANYECKAA KPUCTAAANYIECKASA https://m.edsoo.
pemrérka. Pusnyeckue CBOMCTBA METAAAOB 1u/002e103e
. bnbanorexa
XuMHuYecKre CBOIMCTBA METAAAOB,
44 | DAEKTPOXUMUYECKUN PAA HAIPAKEHIN 1 LOK
METAANGE https://m.edsoo.
ru/002e1156
OO0r1ue c1ocoOB HOAYYEHHA METAAAOB. bubauorexa
45 CraaBer. Beraucaenus o ypaBHeHHAM 1 [LHOK
XAMHYECKAX PEAKIIHU, €CAU OAHH U3 https://m.edsoo.
PEareHTOB COAEPRAT IPUMECH 1u/00ae1156
bubanorexa
46 | IlonAarue o KOPPO3UU METAAAOB 1 }I;I OK_
ttps://m.edsoo.
1u/002e1278
Tema 3.2. Bacxknueiiinne MeTaAABI U UX 16 1
COEAUHEHUA
bnbanorexa
LHOK
47 | llleaounbie METAAABL 1 htps://m.edsoo.
tu/002ae14b2
bubanoreka
ITOK
48 | OKCHABI I THAPOKCHABI HATPHUA U KAAHSA 1 https://m.edsoo.
tu/002ael14b2
49 [IIeA0OuHO3EMEABHBIE METAAABL — KAABIIAI U 1 bnb6anorexa
MATHUH IHOK
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https://m.edsoo.

ru/00ael5e8

50

Baxuernimme COCAMTHCHMSA KAABITHA

bubanoreka
LHOK
https://m.edsoo.

ru/00ael5e8

51

O060o0IIEeHAE U CUCTEMATU3AIIA 3HAHIIT

52

7KécrrocTh BOABL U CIIOCOOBI €€ YCTpaHCHMS

Bubanorexa
HOK

https://m.edsoo.

ru/002ae1886

53

IIpaxrugeckas padora Ne 6 1o Teme
"7KECTKOCTD BOABI I METOABI €€ YCTPAHEHHUS

[Tpaxr
pabora

Bubanorexa
ITOK
https://m.edsoo.

ru/00aelae8

54

AAroMuHHINI

Bubanorexa
LIOK

https://m.edsoo.

1ru/00aelc64

55

AMq)OTeprIC CBOMCTBA OKCHAQ U
THUAPOKCHAQ

bubanorexa
LHOK
https://m.edsoo.

ru/00aelc64

56

Keaeso

bubanmorexa
IHOK

https://m.edsoo.

ru/00ae1d86

57

OKcHABL, THAPOKCHABI B coAn xeAe3a (IT) n

xeaesa (I1I)

bubanorexa

LHOK

https://m.edsoo.

ru/00ae35e6

58

O0600IIeHrE U CUCTEMATU3AIUSA 3HAHNII

bubaunoreka
[TIOK
https://m.edsoo.

1ru/00ael1750

59

[Ipakrraeckas pabora Ne 7. Pernenne
SKCIEPHUMEHTAABHBIX 34A4Y 11O TEME
«BaskHeIIIIe METAAABL H UX COCAMHCHIS»

ITpakr
pabora

Bbubanmorexa
IHOK
https://m.edsoo.

ru/00ae3de8

60

Permenne 3anau

bubanorexa
IHOK
https://m.edsoo.

1ru/00ael1750

61

O0600IIeHrE U CUCTEMATU3AINSA 3HAHUIIT

bubaunoreka
[IOK
https://m.edsoo.

ru/00ael1750

62

KonuTtpoapnas pabora Ne 3 o Teme
«BamedIme METAAABL M X COCAMHCHUD

KP

Pasaea 4. XuMusa u okpy»Karomas cpeaa

bubanoreka
63 BerrectBa 1 MaTepraAsr B TOBCEAHEBHOM LHOK
KU3HH YEAOBEKA https://m.edsoo.
ru/00ae3f50
64 XnMI9IecKoe 3aTpASHEHHIE OKPYKAFOITICH bubanoreka
cpeabl. OxpaHa cpeAst [HOK
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https://m.edsoo.

ru/00ae4270

65

Poab xumuu B PpEIICHN SKOAOTHTYICCKUX
IpodAeM

bubanoreka
LHOK
https://m.edsoo.

ru/00ae4270

PesepsHOE Bpemsa

66-67

Peseps. O6001IIeHIE 1 CHCTEMATH3ALINA
3HAHNN

Bubanorexa
HOK

https://m.edsoo.

ru/00ae0d0a

Hroro:

68
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VYUEBHO-METOAUUYECKHUI KOMITAEKT

Aas yaeHnka
Xumns. Vaebuuk. 8 kaacc/T'abpueasa O.C., Ocrpoymos IN.I'., Caaakos C.A., Akunoneproe

obrectBo, M3aareapctBo «lIpocserenney; 2024 r.

Xnmus. Vaebuuk 9 kaacc: yaeouuk O.C. I'abpueasn.-3-¢ usa., mepepad.-M.: Apoda, 2024.

Aasa yaureaa
Xumust. Vuebuuk. 8 kaacc/Tabpueasa O.C., Ocrpoymos IL.I., Caaakos C.A., Axkunonepaoe

obmectso, M3aateapctBo «lIpocsermenney; 2024 r.

Xumua. Vaebuux 9 kaacc: yaeOunk O.C. ['abpueasn.-3-e usA., mepepad.-M.: Apoda, 2024.

I'ab6pueasua O. C. Xumus. 8 kaacc: KOHTpOAbHBIE U HpoBepounsie padoTel O. C. ['abupureadn u

Ap. - M.: Apoda, 2024.

ITOP u pecypcCsl ceTH HHTEPHET

MyAbTHMEAHITHBIE 0OpPa3OBaTEABHEIE pecypchl. http://www.chemnet.ru

I'asera «Xumua» u calit aas yaureas «f1 may Ha ypox xumum» http://him.Iseptember.ru

BEamnas KOAAEKITUSA LHOP: [IpeamerHas KOAAEKITHSA «XTIMUD http://school-

collection.edu.ru/collection/chemistry , http://rushim.ru/books/books.htm

DAeKTpOoHHAA OHOAHOTEKA YIeOHBIX MATEPHUAAOB ITO xuMun Ha rmoprase Chemnet.

OOKYMEHT NOAMUCAH
QNEKTPOHHOW NOAMCHIO

Ceptudpmkat: 02D19E9600C7BOF4864EESE93B7C5A1E8S
Bnapeneu: ParoxuHa Onbra AnekcaHapoBHa
Heiicteutenex: ¢ 27.11.2023 go 27.02.2025
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