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1. IlosacHuTeALHAS 3aIMCKA.

JlanHasi mporpaMma no y4eOHOMY IpeaMeTy «XUMHUsS» Ha YPOBEHb OCHOBHOTO OOILEro
oOpa3oBaHus pazpaboTaHa B COOTBETCTBUU C HOPMATHBHO-TIPABOBBIMH JJOKYMEHTAMHU:

— @enepanpublii  3akoH  Poccuiickoit ®enepanun ot 29.12.2012Ne 273— ®d3  «O06
obpazoBanun B Poccuiickoit denepanuny», ¢ U3MEHEHUSMU U JIOTIOJTHCHHSIMH;

— (denepalibHBI  TOCYIapCTBEHHBIM 00pa30BaTEeILHBIM CTaHAAPT OCHOBHOTO  OOIIEro
oOpa3oBanus (nmpuka3 MuHHCTEpcTBa 00pazoBaHus u Hayku Poccuiickoit denepanuu oT
17.05.2012 Ne 413  «OO0 yTBepKIACHWHM H BBEACHUU B JeiicTBHE (eneparbHOTO
00pa30BaTeIbHOTO CTaHAapTa OCHOBHOrO o0O0miero oOpa3oBaHUs»), ¢ HW3MEHEHUAMU H
JOTIOJTHEHUSIMH;

— mpuka3z Munnpocsemenust Poccun ot 18.05.2023 Ne371 «O0 yrBepxkaenuu (denepaibHOMN
00pazoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs»;

— mnpuka3 MunanpocBemenuss PO ot 22.03.2021 Ne 115 «O6 yrBepxknenun Ilopsaka
OpraHu3aluil M OCYIIECTBJICHHS 0O0pa30BaTEIbHON JACSITEIIBHOCTH 10 OCHOBHBIM
0011e00pa3oBaTeIbHBIM TIPOTpaMMaM - 00pa30BaTENbHBIM MPOTPaMMaM Ha4aJIbHOTO
00111eT0, OCHOBHOTO OOIIIET0 U CPEeIHEro 00IIeTro 00pa3oBaHUs;

— (enepanbHas paboyasi mporpaMmma 1o XuMHuu;

— Konnenmus npemnogaBanusi yaeOHOTO MpeaMeTa XUMUST;

— (I12.4.3648-20«CanurtapHo-
SMUAEMUOJIOTMUYEeCKUEeTPEOOBAHUAKOPraHU3aUAMBOCIUTAHUSIMOOYUEHHS,  OTAObIXa U
O37IOPOBJICHUSI J€Te M MOJIOACKH», YTBEP)KIEHHBIX ITOCTAHOBJICHHEM TJIABHOTO
caHuTapHoro Bpaya ot 28.09.2020 Ne 28;

— CanlluH 1.2.3685-21 «I'urnennueckrie HOPMaTHUBHBI U TPEOOBaHUS K 00ECIICUEHHUTO
0e301acHOCTH | (M) O€3BPEIHOCTH /IS YesloBeKa (DaKTOPOB Cpeibl OOUTaAHUS,
YTBEPKJCHHBIX MMOCTAHOBJIECHUEM IJIABHOTO CaHMTapHOro Bpaya ot 28.01.2021 Ne 2;

— ®epepanbHblil NepeueHb YYeOHUKOB, YTBEP)KJICHHBIH MPUKa30M MUHIIPOCBEIICHUS
Poccunm ot 21.09.2022 Ne858;

—  Y4eOHbI m1aH ocHOBHOTO 0011ero oopa3zoBanust MBOY «COILL No5y;

— Tllomoxxenue o paboueld mnporpamMmme Mo y4eOHOMY MpeaMeTy, Kypcy, IUCIHUIUINHE
(Moymio).

[Iporpamma 1o XMMHM Ha YpPOBHE OCHOBHOTO OOIIETro 0Opa30BaHUsS COCTaBIIEHA HA OCHOBE
TpeOoBaHMI K pe3yidbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHON MpOrpaMMbl OCHOBHOTO
obmero oOpazoBanus, mnpezacraBieHHbix B GI'OC OO0, a Takxke Ha OCHOBE (enepaabHOI
paboueil mporpaMmbl BOCIMTAaHHUS M C Y4ETOM KOHIIEMIMM IPENoJaBaHusl y4eOHOro ImpeaMera
«Xumus» B 00pazoBaTeNbHbIX opranu3zanusx Poccuiickoit denepannm.

[IporpaMma mo XuMmHM Ja€T MpeACTaBI€HHE O LEeAX, oOmel crparerun oOydeHus,
BOCIIUTAHUS M PA3BUTUS OOYYAIOUIMXCS CPEACTBAMU Y4eOHOro TMpeaMeTa, YCTaHABIMBAaeT
o0s13aTebHOE MPEeIMETHOE COJIep)KaHKue, MpeaycMaTpUBaeT paclpeesieHue ero Mo KiaccaM U
CTPYKTYPHUPOBAHHE 1O pa3/iejaM U TEMaM MPOrpaMMBbl IO XUMHH, ONPEAEISIET KOJIMIECTBEHHBIE U
KAauEeCTBEHHBIE XapaKTEPUCTUKU COJEPKaHMsI, PEKOMEHIYEMYIO IOCIIEI0BATEIBHOCTh W3YYEHUs
XUMHUH € YY4ETOM MEKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTHMKH y4eOHOro Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUaromuxcs, OnpeessieT BO3MOKHOCTH MPeIMETa ISl pealn3aliuu
TpeOOBaHMI K pe3yJabTaraM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHOM IMporpaMMbl Ha YpOBHE
OCHOBHOTO 00IIero oOpa3oBaHus, a TakkKe TpeOOBaHMH K pe3yibTaTaM OOy4YEeHUS XUMHUHU Ha



YPOBHE LieJiel M3y4CHHS MpPEIMeTa M OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEILHOUW NESITEIHHOCTH
00yJaromerocst 0 OCBOCHUIO y4EeOHOTO COICPIKAHMSL.

3HaHUE XUMUU CITY)KUT OCHOBOU IJisi (DOPMHUPOBAHHS MHUPOBO33PEHUS 00OYUAIOIIEToCs, €ro
MIPEJICTABIICHUA O MaTePHATLHOM €IMHCTBE MHUPA, BAXHYIO POJIb UTPAIOT (HOPMUPYEMBIE XHMHEH
MPEACTABICHUS O B3aUMOIIPEBPAILICHUAX SHEPTUUA U 00 BOJIOIUHN BEIIECTB B MPUPOJIE, O MyTAX
pemieHuss TIHOOAIBGHBIX TPOOJIEM  YCTOWYMBOTO Pa3BUTHS  YEIOBEYECTBA — CBHIPHCBOM,
SHEPreTUYECKOM, MUIIEBOH 1 SKOJIIOTHYECKOH 0€30MacHOCTH, IPOOIIEeM 3/IpaBOOXPaHEHHS.

N3yuenune xumuu:

CHOCOOCTBYET pealn3allii BO3MOXHOCTEH IS CAaMOPa3BUTHS U (DOPMUPOBAHHS KYJIBTYPBI
JUYHOCTH, €€ o0IIel 1 (PyHKITMOHAIEHOW TPaMOTHOCTH;

BHOCHUT BKJIaJlI B ()OPMHUPOBAHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEM OOydaromuxcs,
HaBBIKOB WX  CaMOCTOSITEJIbHOM  y4eOHOW  JESTENbHOCTH,  OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKMX ~YMEHUH, HEOOXOIUMBIX KaKk B TIOBCEJIHEBHOM KW3HH, TaK W B
npodecCuOHAIBHOM eATEeTBHOCTH;

3HAKOMHT CO CTIEIIM(PUKON HAYUHOTO MBIIUICHHS, 3aKJIaIbIBA€T OCHOBBI I[EJIOCTHOTO B3TJIs A
Ha E€IUHCTBO MPHUPOJBI MU 4YEJIOBEKA, SBJIAECTCS OTBETCTBEHHBIM JTanoM B (HOPMUPOBAHUU
€CTECTBEHHO--HAYYHON TPAMOTHOCTH OOYJarOIIHXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHWSIM, K TIpUPOJAE, K YEJIOBEKYy, BHOCHUT CBOM BKJIAJ B OKOJOTHYECKOe OOpa3oBaHUE
00yJaroImxcsl.

JlanHple HampaBiieHUSI B OOY4YEHHM XMMHU OOECIEUMBAIOTCS CHEU(PHUKON COAep)KaHUs
y4e0HOTO MpeaMeTa, KOTOPBIA SBIISIETCS TIENarorHUeCKd aJaNTHPOBAHHBIM OTPAKEHHEM 0a30BOM
HAyKW XUMHH Ha OIIPEACIEHHOM JTare €€ pa3BUTHSL.

Kypc xvMuy Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHHUE
00y4aroMMHUCS CUCTEMbI MEPBOHAYATBHBIX MOHATUI XMMHUH, OCHOB HEOPraHMYECKOW XUMHUH U
HEKOTOPBIX OTJIENbHBIX 3HAYMMBIX TOHATHIA OPraHUYECKON XUMHHU.

CrpykTypa coiepskaHusi MPOrpaMMbl MO XUMHUHU c(POpMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ m3ydeHnto. ConepikaHue CKIAIBIBAECTCS W3 CHCTEMBl HNOHITHUA O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMUYecKoW peakiuu. OO0e 3TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl [0 NPUHLHUITY IIOCJIEJOBATEILHOTO Pa3BUTHs 3HAHMM Ha OCHOBE
TEOPETUUYECKUX ITPEACTABICHUIN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa J1. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOEHUM aTOMa U XUMUYECKOU CBSI3H;

— MPEACTaBICHUIN 00 AMEKTPOIUTUYECKOMN TMCCOIUAIINN BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHHUA PACCMATPUBAIOTCS HA OCHOBE HMIMPUYECKU MOJIYYEHHBIX H
OCMBICIIEHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEIOBATEIBHO OT OAHOTO YPOBHS K JPYTrOMY, BBIIOJHSS
GbyHKIIMHU OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHMS U TIOJIyUYEHHUSI U3y4aeMbIX BELECTB.

OcBoeHue MmporpaMmbl MO XHUMHUHU CIOCOOCTBYET (DOPMHUPOBAHMIO MPEACTABICHUS O
XUMUYECKOW COCTAaBJSIOIIEH HAYyYHOM KapTUHBI MHUpa B JIOTHKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHS K HayYHOMY 3HaHHUIO MU METOJlaM TNO3HaHMs B Hayke. M3yueHue xumun
MIPOUCXOIUT C MIPUBIICYCHNUEM 3HAHUN U3 paHee U3yUeHHBIX y4eOHBIX MpeaMeToB: « OKpyKaromui
Mup», «buonorus. 5—7 knacce» U «Dusuka. 7 Kimacey.

[Ipyu M3yueHun XUMHU TPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HAYKH KakK
001aCcTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKOH JEATEILHOCTH YelI0BeKa U Kak OJHOTO M3
KOMIIOHEHTOB MHPOBOH KyJabTypbl. 3agada y4eOHOTO NpeaMera COCTOMT B (HOPMHPOBAHUU
CUCTEMBbl XUMHUYECKUX 3HAHUN — BaKHEHIIMX (PAKTOB, TOHSATHI, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYIMHBIX OO0OOIIEHHII MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B
MPUOOIIEHUH K HAYYHBIM METOJaM MO3HAHMSI TIPU U3YYEHUHU BEUIECTB U XUMHUYECKUX PEaKIUi, B
(GbopMUPOBAaHMHM W Pa3BUTUM T[O3HABATEIBHBIX YMEHUH W UX TMPUMEHEHHMH B Y4eOHO-
MO3HABATEIBHON U y4eOHO-HCCIIeIOBATENbCKON JEATeNbHOCTH, OCBOSHHH TMPAaBHII O€30MacHOTO
oOpallleHHs ¢ BEIECTBAMHU B IIOBCEAHEBHOM KH3HH.
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[Ipy u3ydyeHHMM XMMHUHU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS BAXKHOE 3HAYCHHE
npruoOpeny Takue 1eNu, Kak:

— QopMHUpOBaHUE WHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa3OBaHHMIO,
COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY TIPUHSITHIO PEIICHUH, CIOCOOHOM aaanTUPOBAThCS K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM KU3HU;

— HampaBJICHHOCTh OOYYEHHS Ha CHCTEMATHYECKOe MpHUOOIIeHHEe OO0ydJaromuxcs K
CaMOCTOSTEIIEHOM MTO3HABATEIIFHOM JICATSIIbHOCTH, HAYIHBIM METOIaM MTO3HAHUS, (DOPMHUPYIOIIAM
MOTHBAIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMUH,

— oOecrieuyeHre YCJIOBHUM, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OO0YyJaroIMMUCS OIIbITa
pa3HOOOpa3HOW JEATENILHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KIFOYCBBIX HABBIKOB (KITHOYEBBIX
KOMITETEHITHH ), UMEIOITNX YHUBEPCATHLHOE 3HAUCHHUE /ISl PA3IMYHBIX BUIOB JCSTEILHOCTH;

— ¢opmupoBanue oOme (QyHKIIMOHATILHOM U €CTECTBEHHO-HAYYHON IpPaMOTHOCTH, B TOM
YHUCIIC YMEHHUHN OOBSICHITH U OIEHUBATH SIBJICHHS OKPYXKAIOIIETO MUPA, UCTIONb3Ysl 3HAHUS U OIIBIT,
MOJIYYCHHBIE TPU M3YYCHUH XUMHH, MPUMEHSTh WX TPH PEHICHUH TPOoOJIieM B TIOBCEIHEBHOM
YKU3HU U TPYJIOBOU JIEATEIIBHOCTH;

— ¢opMHpOBaHHE Yy OOYYAIOIIMXCSA TYMAHUCTHUECKUX OTHOIICHWH, TIOHUMAHUS IIEHHOCTH
XUMHYECKUX 3HAHWHA JJIs1 BBIPAOOTKH HSKOJOTHYECKH IIeIeCOO00pa3HOro TMOBEJIEHUS B OBITY U
TPYIOBOM JIEATEIILHOCTU B IEJISIX COXPAHEHUSI CBOErO 3J0POBbA U OKPYKAIOWIEH MPUPOIHON
Cpenpl;

— pa3BUTHE MOTHBAIIMU K O0Yy4EHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEGHMSI OOIE€UYESIOBEYECKMX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npousis ¥ HAMPaBIECHHOCTH JATbHEHIIIETO0 00YICHHUS.

OO01ee 4ncno 4acoB, OTBEAEHHBIX ISl M3YyYEHHS XMMHUHU HAa YPOBHE OCHOBHOTO OOIIETO
obOpa3oBanus, cocraBisieT 136 yacoB: B 8 kimacce — 68 vacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 yaca B HEJICITIO).

Peanuzanus nporpamMmsl o yueOHOMY MpeAMeTy «XUMUS» Ha YpOBHE OCHOBHOTO
obmero obpazoBanus ¢ 2022-2023 ydyeOHOTO roja MoApa3yMeBaeT HCIIOJIb30BaHHE OOHOBICHHOTO
MaTepHUaIbHO-TEXHUYECKOTO OCHAIIeHMs, B TOM 4ucie LudpoBoro o0OpynoBaHUS IEHTpPa
00pa30BaHuUs eCTECTBEHHOHAYYHOH HanpaBJjeHHOCTH «Touka pocray.

HUcnoan3oBanne oOopynoBanusi «Touka pocra» mnpu peaausauuu ganHou OII

MO3BOJHACT CO3AaTh YC/JI0BUSA:

JJI1 paCIUPCHUSA COACPIKAHUA MIKOJIBbHOI'O XUMHUYCCKOI'O o6pa3013aHH;[;

JUIsS. TIOBBIIICHUSI TIO3HABATEIILHOW aKTUBHOCTH OOYYAIOIIUXCS B €CTECTBEHHO-HAyYHOU
obnacry;
— 7S pa3BUTHUS JUYHOCTH peOEHKa B mpolecce OOyueHUss XUMHH, €ro CIOCOOHOCTEH,

(I)OpMI/IpOBaHI/IH H YAOBJICTBOPCHUA CONNAIIBHO 3HAYUMBIX HHTCPECOB U HOTpe6HOCTeﬁ;

Ui paboThl C OJAPEHHBIMM ILIKOJbHUKAMH, OPraHM3alUM MX DPAa3BUTHUS B Pa3IMUHBIX
oOnacTsax 00pa30BaTENbHOM, TBOPUECKOM NEeITETbHOCTH.
Onucanue MaTepuaabHO-TeXHHYecKoi 0a3bl neHrpa «Todyka pocra», HCHOAB3yeMOro
AJIs1 peasin3anuy 00pa3oBaTeJbHBIX IPOrPaMM B PAMKAX NPenoAaBAHUA XUMHUM:
— Indposas (komnbrorepHas) aadoparopus (LIJI), mporpaMMHO-anmapaTHbIi KOMILIEKC,

JaT4yuKOBasg CUCTEMA — KOMIIJIICKT yqe6Horo OGOpy,[[OBaHI/ISI, BKJTFOYAIOITHM H3MepPITeJ'ILHBII>i



OOk, uHTEepdeiic KOTOPOro TMO3BOJSET oOOecreunBaTh CBS3b C  IEPCOHAIBLHBIM
KOMIBIOTEPOM, M HAOOp JAaTYMKOB, PETHCTPUPYIOUIMX 3HAUCHHS Pa3IMYHBIX (DU3MYECKUX
BEJIMYMH.

— JlaT4MK TeMIeparypsbl INIATHHOBBIN — IIPOCTOM M HAJCKHBIN TaTYUK, IPEIHA3HAYCH IS
M3MEpEHUsl TEMIEPaTypbl B BOJHBIX PACTBOpPAaxX M B Ta30BbIX cpenax. VMmeer pa3iauuHblii
nuana3oH usmepeHuit ot — 40 go +180 °C. TexHuueckue XapakTepUCTUKU AATUYNKA yKa3aHBI
B MHCTPYKLUU IO KCILTyaTallH.

— JlaTynk TemMnepaTypbl TepMONAPHbIN NpeIHa3HAuUEH JUIsl u3MepeHus Temmneparyp 1o 900
°C. Hcnonp3yercs MpH BBHINOJIHEHUH pPaOOT, CBS3aHHBIX C M3MEPEHHUEM TeMIepaTyp
IIJIAMEHH, TUIaBJICHUS U Pa3JI0KEHUS BEIECTB.

— JlaTYHMK ONTHYECKOI MUIOTHOCTH (KOJIOPUMETP) — NPpeIHA3HAYCH JUIS U3MEPEHHUS
ONTHUYECKOM TUIOTHOCTH OKPAlIEHHBIX pacTBOPOB. Mcnonb3yercs npu u3ydeHun tem «PactBopsi»,
«CKOpPOCTh XUMUYECKUX PEAKIIHI», OTpeAeIeHUN KOHIIEHTPAIIMH OKPaIllEeHHBIX HOHOB.

— Jarunk -pH npeanasHaueH uisi M3MepeHHs] BoJOpoAHOro mnokasarens (pH) BoaHbIx

PacTBOPOB B Pa3IMYHBIX UCCIIEIOBAHUSAX OOBEKTOB OKPYKAIOIIEH CPEIbl.

— JlaT4uK  JJIeKTPONPOBOAHOCTH  IPEJHA3HA4YCH Ul U3MEPEHUs  yACIbHOU
NEKTPONPOBOJNHOCTH KMJIKOCTEHM, B TOM 4YHCI€ W BOJHBIX pPACTBOPOB BEIIECTB.
IIpumensieTcss npU U3Yy4EHUH TEOPUHU DIIEKTPOJUTHYECKON IUCCOLMALNN, XapaKTEPUCTUK

BOJTHBIX PaCTBOPOB.



2. Copep:xanue
8 kuace

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XMMUM B )KU3HU YETOBEKA. XMMUS B CUCTEME HayK. Tena u BelecTsa.
®dusnyecKre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [lonsTHe 0 MeTonax mo3HaHus B
xumuH. YucTteie BemecTBa 1 cMecu. CriocoObl pa3/ieieHus] CMECEH.

ATOMBI ¥ MOJIEKYJIbI. XUMUYECKHE eMeHThl. CUMBOJIBI XUMHUYECKHUX 3JIEMEHTOB. [IpocThie
Y CJIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumudeckas Gopmysa. BalleHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
coctaBa BemecTtB. OTHocuTenbHas aroMHass wmacca. OTHOCHUTENbHAsT MOJICKYJsipHAsh Macca.
MaccoBast 107151 XHMUUECKOTO 2JIEMEHTA B COSAMHEHHH.

KonnuectBo BemectBa. Mosib. MosisipHast macca. B3auMoCBsI3b KOJIMYECTBA, MAaCChl M YHCIIA
CTPYKTYPHBIX €JMHUII BellecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHH.

dusznyeckue W XUMHUUYECKHE SIBIICHUS. XUMHYECKash peakiuss U e TPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIEeCTB. XHMHYECKHE ypaBHeHHs. Kiaccudukaiuss XUMUYECKUX pPEaKIUi
(coenuHeHws, pa3IoKEeHUS, 3aMeIeHsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOW TMOCY/IOH, MpaBWJIaMH pabOThl B JIa0OpaTOpuu W MpUEMaAMH
oOpareHuss ¢ Ja0OpaTOpPHBIM O0OpYIOBaHMEM, W3YYCHHE M ONHCaHWE (PU3NUECKHX CBOMCTB
00pa3IoB HEOPraHUYECKHX BEIIECTB, HAOMIOeHNE (PU3NUECKHUX (TUIaBIICHHE BOCKA, TasHUE JIHJA,
pacTupaHue caxapa B CTYyNKe, KHUIEHUE W KOHACHCAIMs BOJBI) U XUMHYECKUX (TOPEHUE CBEUH,
MPOKaJUBaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOM) SIBJICHHA, HAOIIOIEHNE U
OTMCAaHHE MPHU3HAKOB MPOTEKAaHUS XMMHUYECKHUX PEaKIMi (pa3joKeHHe caxapa, B3auMOJIEHCTBUE
CEPHOM KHUCJIOTBHI C XJOPUIOM Oapus, pasioxeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3auMOJICCTBHUE kene3a ¢ pactBopoM conu meau (Il), n3ydenne cmocoOoOB pa3ieneHus CMecei: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAHME, BBIIAPUBAHMUE, NUCTHILISALUSA, XpoMmarorpadus, MpoBeIeHUE
OUMCTKA TIOBapEHHOW CoJiM, HaONIOIeHWE U ONHMCAaHHME pPEe3yIbTaTOB IPOBEICHHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JITaHUE MO/IeNIel MOJIEKY (IIapOCTEPKHEBBIX).

BaxHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — smeMEHT M MpOCTOE BEIIECTBO.
Haxoxpaenue kucimopoaa B mpupoje, GU3NYeCKue U XUMHUYECKUE CBOMCTBA (peakUud TOpPEHHS).
Oxcunpl. Ilpumenenune kuciopona. CrnocoObl TMOJMY4YeHHUS KUCIOpOJa B JIabopaTOpuMl U
npoMeblieHHocTH.  KpyroBopoT kuciopoga B mpupoge. O30H — amioTporHas MoauduKanus
KHCTIOpO/Ia.

TemmoBoit 3¢ddekT XUMHUYECKON peakiuu, TEPMOXUMHUYECKUE YPaBHEHHS, 0OK30- H
SHAOTEPMHUUYECKUE peakuud. TOMIMBO: Yroidb W METaH. 3arps3HEHHE BO3/yXa, YCHIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemeHT 1 mpoctoe BemecTBo. HaxoxaeHue Boiopoaa B mpupoje, Gu3ndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI oaydeHus. KucmoTsl u comnm.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

O®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. HacelieHHbsie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BeliecTB B BoJe. MaccoBasi 107151 BEIECTBA B pacTBOPE.
Xumuueckue cBoMcTBa BOAbl. OcHOBaHUs. Poib pacTBOPOB B MPUPOJE UM B KU3HHU UYEIOBEKA.
KpyroBopoT Boibl B ipupoe. 3arpsi3HeHrne NpupoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanuss Heopranmdeckux coenuHennit. Okcunpl. Krnaccudukanus OKCHAOB:
coneoOpa3ymomire (OCHOBHBIE, KHUCIOTHBIE, aM(pOTepHbIE) U HeconeoOpasytomue. HoMmenknaTypa
oKkcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHre okCcuaoB.



OcnoBanms. Knaccupukanus oOcHOBaHMK: IMIENOYM ©  HEPACTBOPUMBIE OCHOBAHUSL.
Homenknarypa ocHoBaHui. Pusznueckue M XMMHUYECKHE CBOMCTBA OCHOBaHuM. Ilomyuenue
OCHOBaHUM.

Kucnotel. Knaccudpukanus xucnor. Homenknarypa kucinor. PU3HUECKHE M XUMHUYECKHE
cBoiicTBa KucioT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. HomeHnknatypa cosell. ®dusznueckue U XuMUYeckue cBoiicTBa coseil. Ilomydenue
coJIen.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE OTpE/IeNIEHNE COJIepKaHusl KUCIOpoJa B BO3AyXe, MOJydYeHHe, coOupaHue,

pacrno3HaBaHUE€ W HU3yYEHUE CBOMCTB KHCIOpOJa, HaOIIOACHHE B3aMMOJCHCTBUS BEIIECTB C
KHUCJIOPOJIOM M YCJIOBHUS BO3HMKHOBEHHS U IpEKpalleHus ropeHus (moxapa), 03HaAKOMJIEHHUE C
oOpa3lilaMd OKCHUJIOB M OINHMCAaHWE MX CBOWCTB, INOJy4YeHHE, COOMpaHHE, pacrno3HaBaHUE H
M3yYeHHe CBOMCTB BOJOpoaa (ropenue), B3ammojeiicTBue Bogopoaa ¢ okcugom wmeau (1)
(BO3MO’KHO HCIIOJIb30BAaHKME BHICOMATEPUAIIOB), HAOMIOACHNE 00pa3I0B BEIIECTB KOJIUIECTBOM |
MOJIb, HCCJEIOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS BEILIECTB C Pa3jIMYHOM PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHONM MAacCOBOM JI0JIEM pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHICTBUE BOJABI C MeTalulaMH (HAaTpUeM M KajibllieM) (BO3MOXKHO HCIHOJIb30BaHUE
BHJICOMATEpPUANIOB), HCCIEAOBaHHE OO0pa3lloB HEOPraHMYECKUX BELIECTB PAa3IMYHBIX KIIACCOB,
HaOMO/IeHNe M3MEHEHUs OKpPAacKh HHAMKATOPOB B pacTBOpax KHUCIOT M IIEN0Yel, H3ydeHHe
B3auMoaeiicTBust okcuaa meau (1) ¢ pacTBOpoM cepHOI KUCITOTHI, KHCIOT C METaJJIaMH, PEaKIInil
HENTpaau3aluy, IOJy4YeHHe HepacTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO METajula JPYyruM
U3 pacTBOpa COJIM, pEUICHHE SKCIEPUMEHTANbHBIX 3a1ady Mo Teme «Baxueimue kiaccel
HEOpraHWYECKUX coeAuHEeHU». JlemoHcTpannu (¢ MCHOJb30BaHHMEeM 00OPYAOBAHHMSI LEHTPA

«Touka pocray):

Iepuoguyeckuii 3axkon u Ilepmoauyeckass cucrema xuMudeckux djementos . H.
MenaeneeBa. CtpoeHue aToMoB. XHMHYeCKasi CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBbie MOMBITKH KIACCU(UKALUU XUMUYECKHX 3JeMeHTOB. [loHsITHE O rpymnmax CXOJHBIX
ANeMEHTOB (IEIOYHBIC M IICIOYHO3EMEIbHBIC METAILIbI, TAIOTCHBI, HHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIe OKCUABI H TUAPOKCHIBI.

[lepuonnueckuii 3axkoH. llepmommueckas cucremMa xumuueckux diaeMmeHtos [l U
MenneneeBa. KopoTtkonepuoanas u uHHONepuoaHas ¢opmbl [leprogudeckoir  cucTembl
xumudeckux odaemeHtoB JI. WM. MenneneeBa. Ilepuoast u rpymmbl. DU3HYECKHH CMBICI
MOPSAIKOBOTO HOMEpAa, HOMEPOB IEPUOJIAa U TPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX sifep. M3otomnbl. DnekTpoHsl. CTpOeHUE 3IEKTPOHHBIX
obosouek atoMoB TmepBeIx 20 xuMmHUeckux odneMeHToB Ilepwonmueckoit cucremsr J[. .
MenneneeBa. XapakTEpUCTUKA XMMHUYECKOTO 3JIEMEHTA MO €ro mnoJiokeHuto B [lepuomnueckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU M3MEHEHUsl pajnyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U [IEPUOJIAM.
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3nauenue [lepuonnueckoro 3akoHa u [lepuoanueckoit cUCTEMbl XUMUYECKUX AJIEMEHTOB JIJIs
pa3BuTHUs Hayku U pakTuku. [. . MeHnneneeB — yd4€HbIN U rpaXkJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (nomnsipHas u HEMNOJIApHAas ) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenp okuciieHus. OKHCIUTENbHO--BOCCTAHOBUTENIbHBIEC peakiuu. [Iporiecchl okucaeHus
1 BoccTaHoBJNeHUsI. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3ydeHre OoOpa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHIA

LIMHKA C PacTBOpaMU KHCJIOT W WLIENOYEH, IIPOBENCHHUE ONIBITOB, WLIIOCTPUPYIOIINX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuuil (TOpeHHe, PEeaKIUH Pa3JIOKEHUS, COCTUHEHUS).

JdeMoHcTpanuu (¢ ucnoib30BaHueM 00opyaoBanusi neHtpa «Touka pocray):

Meostcnpeomemmnnie ceasu

Peanmu3anus MeXnpeaMeTHBIX CBSA3€H NpPU M3YYEHWH XMMHMHM B 8 KIIAcCe OCYIIECTBIIAETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX MOHITHH, TaK U TIOHITHH, SBIISIONTAXCS
CHUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IUKJIA.

OO0mme ecTeCTBEHHO--HAYYHbIC TTOHSATHS: HAYIHBIA (PaKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHAJIH3,
CUHTE3, KiacCUpUKAIKsA, TEPUOIUIHOCTh, HAOIIOJEHNEe, OKCIIEPUMEHT, MOJCIHUPOBAHHE,
M3MEPEHUE, MOJIENb, SIBJICHHE.

®usuka: MaTepus, aroM, OJIEKTPOH, TMPOTOH, HEHUTPOH, HOH, HYKJIHA, H30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJa, JJIGKTPUYECKHI 3apsij, BEIIeCcTBO, Telo, 00bEM, arperaTHoOe
COCTOSIHUE BEUIECTBa, ra3, (PU3MYECKHE BEIUYUHBI, E€IUHHUIBI HM3MEPEHHUs, KOCMOC, ILUIAHETHI,
3BE351, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MuUHEpabl, TOPHBIE TIOPOBI, TIOJIE3HBIE HCKOTIAEMBIE,
TOIUIUBO, BOJIHBIE PECYPCHI.

9 kJacc

BemecTBo M XUuMHYeCcKasi peakiusi

[lepuonuueckuii 3akoH. llepmommueckas cucremMa xumuueckux siaemeHToB I U
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX SJIEMEHTOB
MEepBBIX TPEX MEPHOJOB, Kalusl, KalblUs M MX COCAUHEHMA B COOTBETCTBUU C TOJOKEHUEM
aneMeHToB B [lepuoanueckoil cucreme U CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XUMHYECKON CBsI3U. THUIBI KPUCTALIMYECKUX PEHIETOK,
3aBHCHUMOCTBH CBOMCTB BELIECTBA OT TUMA KPUCTAIUTMYECKON PEIETKU U BUAA XMMHUECKOH CBSI3U.

Knaccudukanuss ¥ HOMEHKIaTypa HEOPraHMYeCKHX BellecTB. XHMHYECKHE CBONCTBa
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccaM HEOPraHM4eCKUX COeIMHEHUH, TeHETUYECKas CBSI3b
HEOPraHMYECKUX BEIECTB.

Knaccudukanus XUMHUYECKUX PEAKIMil MO pa3IUYHbIM MpHU3HAKaM (TI0 YMCIY M COCTaBY
YYaCTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY dPGEKTY, 0 UBMEHEHUIO CTETIeHEeH OKHCICHUS
XUMHYECKUX AJIEMEHTOB, IO 0OPaTUMOCTH, M0 YYaCTHIO KaTajau3aTopa). IK30- U JHJIOTEPMUYECKHE
peaklMu, TepPMOXUMUYECKUE YPABHEHHUS.

[Tonsitne o0 ckopocTH xuMmHYeckod peakiuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsTHe 0 rOMOTeHHBIX U reTeporeHHbix peakuusax. [lonarue o karamuse.
[Tonarue o xumuyeckoM paBHOBecur. DakTOPbI, BIMUIIOUIME HA CKOPOCTh XUMHUECKON peakiuu 1
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSL.



OKHCIUTENPHO-BOCCTAHOBUTEIBHBIE  PEAKIUHM, AJIEKTPOHHBIM OajgaHC  OKUCIMTEIBHO-
BOCCTaHOBUTEIbHOM peakuuu. CocTaBiieHME YpaBHEHMHM OKHUCIIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCTOJIb30BAaHIUEM METOA AIEKTPOHHOTo OanaHca.

Teopust 3M€KTPOJUTHUECKON AUCCOLMALMM. ODJEKTPOIUTHI U HEIIEKTpoiuThl. KaTuoHBI,
aHUOHBI. MeXaHu3M JUCCOLMALUU BEIIECTB C Pa3IM4YHbIMU BUJAMH XUMUYECKOH cBs3u. CreneHb
muccouuanuu. CuibHbIE U c1a0ble 3JEKTPOJIUTHI.

Peakuuu nonHHoro obMeHa. YciioBUS NPOTEKAaHUS PEAKIMM MOHHOIO OOMEHA, IMOJHBIE U
COKpallEHHbIE HMOHHBbIE YpaBHEHMsI peakiuil. CBONCTBa KHCIOT, OCHOBaHMM U coJiell B CBETE
MPEACTABJICHUI 00 JEKTPOIUTUUECKON ucconmanuu. KauectBeHHbie peakiiuu Ha HOHBL. [lonsaTue
O THAPOJIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIETOK HEOPraHWYECKHUX BEIIECTB —

METaJJIOB M HEeMeTauloB (rpajura ¥ anmasa), CIOXKHBIX BEIIECTB (XJIOpHAa HaTpus),
UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTHM XMMMUYECKOM pEaKIUH OT BO3JACHCTBHUS pPa3INYHBIX
(bakTOpOB, HCCIIEJOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoOIecca IUCCOLUALITN
KHCJIOT, LIEJI0Yel U cosiei (BO3MOKHO MCIOJIb30BaHUE BUIEO MATEPHAIIOB), POBE/IEHUE OTIBITOB,
WUTIOCTPUPYIOIIMX TMPU3HAKU TPOTEKaHHs peaklni HOHHOTO oOMeHa (oOpa3oBaHue oOcajka,
BBIJICTIEHUE Ta3a, 00pa30BaHUE BOJIbI), OMbBITOB, WJUIIOCTPUPYIOMIMX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBMTENBHBIX peakUUil (rOpeHue, peakuuu pPas3jokKEHHs, COCAMHEHHs), paclo3HaBaHHUE
HEOPraHMYeCKUX BELIECTB C IIOMOIIbI0 KAa4yeCTBEHHBIX pPEAaKUMH Ha MOHBI, pelIEeHHUE
AKCIEPUMEHTAIBHBIX 3a7a4. JleMoHcTpauum (C HCHOJb30BaHMEeM O0OpPYIOBAHHUS IEHTPa

«Touka pocray):

HeMeTanibl 1 HX cOeIMHEHUS

OO6mras xapakTepUCTHKa TaloreHoB. OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTCTICHU
okucnenus. CtpoeHne W (PU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJON€HOB. XHWMUYECKHE
CBOWCTBAa Ha MpuMepe XJjopa (B3aUMOJCHCTBHE C MeETa/UIaMHM, HEMETAIaMH, IIeJoYaMu).
XnopoBogopoa. CoJisiHasg KHUCJIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YeHHUE, NpUMEHEeHuE. [lelicTBue
XJIoOpa ¥ XJOPOBOJOpOJa Ha OpPraHU3M uYejoBeKa. BakHelue XJIOpUABl U UX HAXOXKJICHUE B
MIPUPOJIE.

OO6mas xapakrepuctuka osyneMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTerneHHu okuciaeHus. CTpoeHne W (U3UYCCKHE CBOMCTBA IPOCTHIX BEHIECTB —
KHCJIOPOJIa U CePhl. AJUIOTPOITHBIE MOAM(PUKAIIMKI KUCIOPOaa U cepbl. XUMUYECKHUE CBOHMCTBA CEPBI.
CepoBosiopo, cTpoeHue, GU3NYecKue U XUMHUecKrue cBoricTBa. OKCHIIBI Cephl KaK MPEACTaBUTETN
KUCTOTHBIX OKcuaoB. CepHasi KucioTa, (U3NYECKHe M XUMHUYECKHe cBoWcTBa (0OmHMe Kak
MIPEJICTaBUTENS Kllacca KUCIOT U crnenuduueckue). XUMUYECKHe Peakiiu, JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO Croco0a MoyueHusi cepHoi Kuciotel. [Ipumenenue ceproit kucnoTel. Conu
CEpHOM KHUCIIOTHI, KaUeCTBEHHAs peakius Ha cynabdar-uoH. HaxoxaeHue cepsl U €€ COeMHEHUI B
npupojae. XUMHUYECKOE 3arps3HEHHE OKpYKalolleld Cpeapl COCTUHEHHSIMH Cepbl (KHUCIOTHBIE
JIOK]TH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €T0 MPEA0TBPAICHUSI.

OOmass xapakrepuctuka d1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTETICHH OKUCIEHUS. A30T, paclipoCTpaHEHHE B IPUPOE, (PU3HUecKre U XUMUYECKUE
cBoiictBa. KpyroBopoT azora B mpupoae. AMMHaK, ero (pu3MUeckue W XUMHUYECKHE CBOMNCTBA,
nosryueHue u npuMenernue. Com aMMOHUS, UX (PU3HUECKHE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE.
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KavecTBeHHast peakiusi Ha HOHBI aMMOHHS. A30THas KHCJOTa, €€ MoJydeHue, (U3NYecKue M
XMUMUYECKHe CBOicTBa (0OImMe Kak TPEACTaBUTENs Kilacca KUCIOT M CHEHU(pHYECKHE).
Hcnonb30BaHNe HUTPATOB U COJEM aMMOHUS B KaueCTBE MUHEPAIbHBIX yJOOpPEHHH. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOUIEH cpeabl COEIMHEHUSIMHU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE
BO3/yXa, MOUBEl M BOJ0EMOB). Docdop, amtoTpomnnsie Moaudukamun dochopa, dpuzndeckne u
xumudeckue cpoiictBa. Oxcua docdopa (V) u dochopras kuciora, Gpusndeckne ¥ XUMHUICCKHC
CBOIiCTBA, mosrydeHue. Mcmonb3oBanue GocdaroB B KaueCTBe MUHEPAIBHBIX YA0OPCHHIA.

OOmast xapakrepuctuka d1eMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIE CTENCHW OKHUCICHUS. YTIEepOll, auIOTPONHBbIE MOIU(BHUKAINH, PACIPOCTPAHEHHE B
npupoje, ¢puznyecKkue U XUMUYeckue cBoicTBa. Ancopbuus. KpyroBopoT yriepona B mpupoie.
Oxcuapl yriepoja, uX (pU3M4ecKHMe M XUMHUYECKHE CBOICTBA, JIEHCTBUE HA KUBBIE OPraHU3MBI,
MOJIydYeHHe W TPUMEHEHHe. DJKOJOrHYecKue MmpoOiieMbl, CBsi3aHHbIE ¢ okcuaom yriepona (1V),
TUTIOTE3a II100aIbHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIN dPQeKkT. YronpHas KUCIOTa U €€ COJIH,
ux (u3NYeCKue U XMMUYECKUE CBOWCTBA, MOJIyueHHUE U NpuMeHeHue. KauecTBeHHast peakius Ha
KapOoHaT-uoHbI. Vcnonb3oBaHnue kapOOHATOB B OBbITY, MEIUIMHE, TPOMBIIUIEHHOCTH U CEILCKOM
XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OpPraHWYECKUX BEIIECTBAX KAaK O COEAMHEHHUSX YIiepoja
(MeTaH, 3TaH, STWJIEH, alleTHJIEH, ATAHOJ, IVIMLEPUH, YKCYCHas kucioTa). [IpupoaHbie HICTOUHUKHI
YTIEBOAOPOJIOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOIYKTHl X NepepaboTku (O€H3UH), UX POJIb B
ObITy M TpoMblIIeHHOCTU. [loHATHE O OMOJIOTHYECKH BaKHBIX BEIIECTBAxX: >KHUpaX, OenKax,
yriaeBoJax — M HMX pOJM B JKU3HM 4YeloBeKa. MaTepuallbHOE€ €IUHCTBO OPraHUYeCKUX H
HEOPraHN4eCKUX COCTUHEHUM.

Kpemuwuii, ero ¢usmveckue W XUMUYECKHE CBOMCTBA, TMOJyYEeHHUE M TPUMCHCHHUE.

Coenunenus kpeMHusi B mpupozae. OOmume mnpencrtaBiaeHus o0 okcuae kpemuus (1V) u
KpeMHHEBOU KucioTe. CUIMKATBI, UX UCIOJIb30BaHUE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHew e
CTPOUTENIbHbIE MaTepuaibl: KepaMuKa, CTEKJIO, IEMEHT, OeToH, kene300eToH. IIpobiemsl
0€30MacHOTO  HUCIOJIb30BaHUS  CTPOMUTENBHBIX MaTepuajoB B  IOBCEJAHEBHOM  KHU3HHU.

JdemoncTpauuu (¢ ucnoaib30BaHueM 000pynoBaHus meHTpa « Touka pocray):

Xumuueckuii Ikcnepumenm:
M3y4YeHHEe 00pa3lloB HEOPraHUYECKHX BEIIECTB, CBOMCTB COJISHOW KHCIIOTHI, IPOBEICHHE

Ka4eCTBEHHBIX pEaKIMi Ha XJOPHUA-UOHBI U HAOIIOJEHUE NPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaronye (pu3nyeckue U XMMHUYECKHE CBONCTBA TajOr€HOB M MX COEJUHEHUH (BO3MOKHO
UCIOJb30BAHUE BUJEOMATEPHATIOB), O3HAKOMJICHHE € OOpa3lamMHu XJIOpPHUIOB (TaJlOreHUI0B),
O3HaKOMJIEHHe C oOpa3uamu cepbl U €€ COeIMHEHMSIMU (BO3MOXKHO HCHOJIb30BaHUE
BUJiEOMATepUalioB), HaOMIOleHHEe TMpolecca OoOyrIMBaHMsA — caxapa IOjA  JelcTBHEM
KOHIICHTPUPOBAHHOW CEpHOW KHUCIIOTHI, U3y4EHHE XMMUYECKHUX CBOMCTB pa30aBIeHHOH cepHOM
KHCJIOTHI, MPOBEJCHNE KaueCTBEHHOM peakuuu Ha cynb(aT-uoH M HaOrofeHue MpHU3Haka e€
MPOTEKaHMsl, O3HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaAMM a30Ta, (pocdopa M UX COEAMHEHUI
(BO3MOXKHO HCHOJIB30BAHNE BHJICOMATEPUANIOB), 00pa3liaMH a30THBIX M (POCPOPHBIX yA0OpEHHIA,
NoJlydeHue, coOupaHue, pacro3HaBaHHME M M3YYEHHE CBOICTB aMMuaka, IpOBe/EeHHE

Ka4CCTBCHHBIX peaKuHﬁ Ha MOH aMMOHMUSA U (I)OC(I)aT-I/IOH " U3Y4YCHHUC MPHU3HAKOB UX MPOTCKAHUS,
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B3aUMO/JICHICTBUE KOHLIEHTPUPOBAHHOW A30THOW KHCJIOTHI C MEIbIO (BO3MOYKHO MCIIOJIb30BaHUE
BUJEOMATEPUAIIOB), M3YYCHHE MoOJeNell KpPUCTAJUIMYECKHX pEMETOK anmasza, rpadura,
¢ynnepeHa, 03HaKOMIICHHE C IIPOLIECCOM aJICOPOLMU PACTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM
yrIéM M yCTPOMCTBOM MPOTHBOTA3a, IIOJydEHHE, COOMpaHHUE, paclO3HABAaHHE U H3ydEHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, IPOBE/ICHNE KAYECTBEHHBIX peaKlUii Ha KapOOHAT U CUJIIMKAT-UOHBI U
W3y4yeHUE INPU3HAKOB MX IPOTEKaHUSA, O3HAKOMIICHME C IPOJYKUMEH CUJIMKATHOU
IIPOMBIILIJIEHHOCTH, PELICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxHelme HeMeTaulbl U UX

coeuHEeHUY. JleMoHcTpanum (¢ McnoJib30BaHueM 000py1oBaHus HeHTPa «Touka pocTay):

MeTalJabl M MX COeAMHEHUS

OO6mast XxapakTepUCTUKa XUMUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBAHUH HMX TOJIOKEHUS
B Ilepuonnueckoin cucreme xumudeckux sineMeHToB [l M. MenpeneeBa M CTpPOEHHsT aTOMOB.
Crpoenne wmetayuioB. MeTaimnyeckas CBs3b W MeTaJUTMUeCKas KpUCTAJUTMYECKas perieTka.
DJIEKTPOXUMUYECKUN pAl HaNpsDKEHU MeTauioB. (DU3MYECKHMe M XUMHUYECKHE CBOMCTBA
MeTauioB. OOmue crnocoObl MmoaydeHus: MeTauioB. [IOHITHE O KOPPO3WH METANJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CmaBel (CTanb, YyryH, JIOPAJIIOMMHMM, OpoOH3a) U HX
MIPUMEHEHHE B OBITY M IPOMBITIUICHHOCTH.

[Ilenounble MeTasUIBI: TOJIOKEHHUE B [lepuoauyueckoil cucreme XuMH4ecKux 3neMeHToB [l. 1.
MenneneeBa, CTpOCHUE UX AaTOMOB, HaX0KJICHUE B Mpupoae. PU3NYECKUe U XUMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCHIBI ¥ TUIPOKCHIBI HATpHs U Kanus. [I[puMeHeHHe MIen0YHbIX
METAJJIOB ¥ UX COCIUHEHUN.

[[lenouHO3eMeENbHBIE METAUIBl MAarHUM M KalbLWil: moJjioxkeHue B [lepronnueckoit cucreme
xuMuueckux snemeHTtoB J[. M. MeHneneeBa, CTpo€HHME MX aTOMOB, HAaXOXJECHHE B MPHUPO/IE.
duszndeckue W XHUMHYSCKHE CBOMCTBA MarHusg MW Kalblusa. BakHeHIne cOeIMHEHUS KalbIMs
(oxcun, rumpoKcua, cor). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUS.

AmomuHuil: nosioxkenue B Ilepuogmyeckoid cucreme xumudeckux osnementoB . U.
MenneneeBa, CTpOCHUE aTOMa, HAXOXKJCHHE B mpupoje. PU3HMYeCKUe U XUMUYECKUE CBOWMCTBA
aFOMUHUSL. AM(OTEpHBIE CBOMCTBA OKCHA M THUIPOKCUA ATFOMUHUSL.

Kenezo: mnonoxkenue B Ilepuoanuveckoid cucreme xumuueckux dsmemeHtoB I W
MenneneeBa, CTpO€HUE aTOMa, HAXOXJEHHE B mpupoje. PU3MYecKue U XUMUUYECKHUE CBOWMCTBA
xene3a. Okcupnpl, ruapokcunsl U conu skenesa (Il) u xemeza (Il), ux coctaB, cBoiicTBa u
MOJTy4YECHHE.

Xumuueckuil Ikcnepumenm:

03HAaKOMJICHHE ¢ oOpasllaMd METAJNIOB W CIUIaBOB, UX (PU3WYECKUMH CBONCTBAMH,

M3Y4YEeHHE pPE3yIbTaTOB KOPPO3UH METauIOB (BO3MOXKHO HCIIOJIB30BAaHUE BHICOMATEPUAIIOB),
O0COOCHHOCTEH B3aMMOICUCTBUSA OKCUAA KallblMsi U HATPUS C BOAON (BO3MOXKHO MCIIOJIb30BaHKE
BUJICOMATEPUAJIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOW BOJBI, MpoIllecca TOPEHHUs Kele3a B
Kucinopoae  (BO3MOXKHO  HCIIOJNIB30BAHME  BHUIEOMATEpUANOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHWs, KalbIus, aJlOMUHUS, IMHKa, kene3a (l1) u xenesa
(11), mequ (1), HaOMIOEHUE W ONMHUCAHUE MPOIECCOB OKPALIUBAHUS TUIAMCHH HOHAMH HATPHS,
Kamusl U KaJbIus (BO3MOXHO HCIIOJIb30BaHHE BUICOMATEPHANIOB), UCCIEIOBaHUE aM(POTEPHBIX

CBOMCTB HApOKCHUAa AJIFOMUHHA U TUAPOKCHIA LIUHKA, PCHICHUEC SKCIICPUMCHTAJILHBIX 3a/la4 110
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TeMe «BaxHeline MeTaibl U HUX COCOAUHCHUSA. I[eMOHCTpaIII/II/I (C HCIOJIB30BAHUEM

odopynoBanus nentpa «Touka pocray):

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuasibl B NOBCEAHEBHOW >KM3HM uelloBeKa. be3omacHoe wucrolib30BaHue
BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. IlepBas momomp NOpH XUMHYECKHMX OXOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKarolled cpenbl (IpeneibHas JOMyCTHMasi KOHLIEHTPALMs
Bemiects, najiee — [1JIK). Poias xumMun B perieHun 3K0JI0THYECKUX MpoOIeMm.

Xumuueckuit IKcnepumenm:

M3y4yeHHe 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUaJIbI).

Meostcnpeomemmnuoie ceasu

Peanuzarusi MeXnpeaMeTHBIX CBs3€H MpU M3yYEeHUHU XUMHH B 9 Kilacce OCYIECTBIISETCS
4yepe3 UCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATUMN, TaK U MOHSATUHU, SBIISTFOITUXCS
CUCTEMHBIMU JJISl OTJICJIBbHBIX TPEIMETOB €CTECTBEHHO--HAyYHOTO 1IMKIIA.

OO01ue ecTecCTBEHHO-HAyYHbIE TIOHATHUS: HAy4HBIN (DakT, runoresa, 3aKOH, TEOPHs, aHAIIU3,
CHUHTE3, Kiaccuukanus, MNEepUOJUYHOCTb, HAOMIOJEHUE, OSKCIEPUMEHT, MOJEIUPOBaHUE,
W3MEPEHUE, MO/IENb, SIBJICHUE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPUAITHI.

dusmka: wMaTepusi, aroM, DOJIEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIHJ, HW30TOIIbI,
pPaaMoOaKTUBHOCTh,  MOJIEKYyJa, JJCKTPUYECKUN  3apsil, TMPOBOJHUKH,  IOJYIPOBOIHUKH,
IUDJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TENO, 00BEM, arperatHoe COCTOSIHHE BELIECTBA, ras,
pacTBoOp, paCTBOPUMOCTh, KPUCTAJUITMUECKash PEeIIETKa, CIUIaBbl, (PM3UYECKUE BETUUYHMHBI, €IUHUIIBI
M3MepeHus, KOCMUYECKOE MPOCTPAHCTBO, TUIaHEeThl, 3BE3/1b1, CoJHIIE.

buonorust: ¢orocunTes, apixanue, Ouocdepa, 3KOCHCTEMa, MHUHEpAJIbHBIC YIOOpEHHS,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTaTeNIbHbIE BEIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHepabl, TOPHbIE TOPOIbI, MOJIE3HBIE UCKOMAEMBbIE,
TOIUIUBO, BOJTHBIE PECYPCHI.



13

3. Ilnanmpyemble pe3y/abTaThl OCBOCHHS YU4eOHOI0 NMpeaMeTa, y4eOHoro Kypca (B ToM
YyHCJle BHEYPOUHOI 1esiTeIbHOCTH), y4e0HOr0 MOAYJIsI

JIMUHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPaMMBbl OCHOBHOTO oOImiero oOpa3oBaHUs
JOCTUTAIOTCS B XOJ€ OOy4YCHHS XMMHUHU B €IMHCTBE Y4eOHOUW M BOCIUTATEILHOUN JCSITEIHLHOCTH B
COOTBETCTBUHU C TPAJUIMOHHBIMU POCCHUCKAMHU COLUOKYJIBTYPHBIMU U JIYXOBHO-HPABCTBCHHBIMU
[IEHHOCTSIMH, TPHHITBIMA B OOIIECTBE NpaBWJIAMH W HOPMaMH IIOBEJICHHUS U CIIOCOOCTBYIOT
MpoIIeccaM CaMOITO3HAHUS, CAMOPA3BUTHS M COITMATTU3AINN 00yJaIONTUXCS.

JIM9HOCTHBIE PE3YJIbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOUW IO3UTHUBHBIX IICHHOCTHBIX OPUEHTAIMHA W PACIIUPEHUE OMbBITA JEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

IIEHHOCTHOTO OTHOMIICHHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, UCTOPHYCCKOMY W HAYIHOMY
HACJICIUIO, TIOHMMAaHWs 3HAYCHHUS XWMHYECKOW HAYKH B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIIQJIETh JOCTOBEPHOW HWH(POPMAIMEH O TEPEIOBBIX JOCTHIKCHHUSIX W OTKPBITHIX
MHPOBOW U OTCUECTBEHHOW XMMHH, 3aNHTCPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa
H O0IIeCTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJICTABJICHUSI O COIMAIBHBIX HOpPMax | TMPaBWIAX MEXIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO MTOJIE3HOM,
y4e0HO-HCCIICIOBATEIIBCKOM, TBOPYECKOW W JPYIMX BHJAX JCSITEILHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOW COBMECTHOW ACATEILHOCTH TPH BBIITOJHEHUU YYeOHBIX, TO3HABATCIIBHBIX 33jad,
BBITIOJITHCHUM XHUMHYECKHX OSKCIICPUMEHTOB, CO3JaHMHM YyYCOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMMOIIOHUMAHWIO W B3aWMOIIOMOIIM B TIPOIECCe ATOW y4eOHOHM JIeATSIBHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJICHUE U IMOCTYIIKA CBOMX TOBAPHUIIECH C IMO3UIIUN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIIEACTBHH IMOCTYITKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMA '

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIISCTBE U XUMUYECKOU PEAKIIUHU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABJISIOIIHME OCHOBY JIJIi IMMOHUMAHUS CYIIHOCTH
HAyYHOW KapTHUHBI MHUpa, MPEJICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPHUPOJIBI,
B3aMMOCBS35X YCJIOBEKA C IPUPOJTHOM CpeIoi, O POJIM XMMHH B IIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MMO3HABATE/IbHBIC MOTHBBI, HAIPaBJICHHBIC HA TIOJYYCHHE HOBBIX 3HAHUH [0 XHUMHUH,
HEOOXOUMBbIC Il OOBSACHEHHUS HAOMIOJACMBIX IIPOIECCOB M SBJICHHM, IT03HABATEIILHOM,
MH()OPMALIMOHHON Y YUTATEIIbCKON KYJIbTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIBLHON pabOThI C
y4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATypO#, IOCTYINHBIMH TEXHHUYECKUMH CpPEACTBAMU
HH()OPMAMOHHBIX TEXHOJIOTHH;

UHTEpEC K OOYYCHHIO M MO3HAHMIO, JIFO003HATEIBHOCTh, TOTOBHOCTh W CIIOCOOHOCTh K
caM0o00pa30BaHUI0, MPOCKTHON W HCCIICAOBATEILCKOM JEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPABJICHHOCTU M YPOBHS OOYyUEHUsI B TAJIbHEHIIIEM;

4) popMuPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 370POBBIO, YCTAHOBKHU
Ha 370pOBBI 00pa3 JKU3HHU, OCO3HAHWE TOCICJACTBHA W HEMPUSATHE BPEIHBIX IMPUBBIUCK
(ynoTpeOiieHusT aJKoTOoJis, HApKOTHKOB, KYpEHHs), HEOOXOTUMOCTH COOMIOJCHHS TPaBUI
0€30MacHOCTH TIPU OOPAIICHUU C XUMUYECKHMHU BEIIECTBAMH B OBITY M PEaIbHOU KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

HWHTEpeC K MPaKTHYECKOMY HM3y4eHHIO MpoeccHii U Tpyda pa3IUyHOTO poJa, YBAKEHHE K
TPYZy U pe3yJbTaTaM TPYAOBOU JEATEILHOCTH, B TOM YHCJIC HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUH M0 XUMUH, OCO3HAHHBIA BHIOOP WHAUBUAYAILHOW TPACKTOPHH MPOIOKEHUS 00pa30BaHMUsI
C Y4€TOM IUYHOCTHBIX HWHTEPECOB M CIOCOOHOCTHM K XHUMHH, OOINECTBEHHBIX HMHTEPECOB U
noTpeOHOCTeH, yernemHoi podecCHOHaTbHON NesITeNFHOCTH U PAa3BUTHSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJaITUPOBATHCS B MIPO(ECCHOHAIBHOM cpeie;

6) PIKOJIOrHYeCcKOro BOCIIMTAHMA:
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9KOJIOTHYECKH IIeJIeCO00pa3HOe OTHONICHHE K MPHUPOJAC KaK MCTOYHHMKY XU3HHM Ha 3emile,
OCHOBE €€ CyYIIECTBOBAHMS, TOHMMAaHWE I[IEHHOCTH 3JI0POBOTO W 0OE€30TacHOro o0pasza KU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PH3UYECKOMY H IICUXHYECKOMY 370POBBIO, OCO3HAHUE
LIEHHOCTH COOIO/ICHHS MpaBWJl 0€30MacHOTO TMOBENEHHs MpH paboTe C BEIIECTBAMH, a TAKKe B
CUTYaIMSX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHWSI, [MOJTydaeMble TIPYU M3YYCHHH XUMUH, IS PEIICHUS 3a1ad,
CBSI3AHHBIX C OKPYXKAKIIEH MNPUPOJAHON CpeloW, Uil TOBBIIIEHUS YPOBHS SKOJOTMYECKOU
KYJIbTYpbI, OCO3HAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKHX MPOOJIeM M IMyTed UX penieHus
MOCPEJCTBOM METOJIOB XHMHH, HKOJOTHYECKOTO MBIILICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B
II03HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIILHON IIPAKTUKE.

METAIIPEMETHBIE PE3YJbTATbI

B cocraBe wmerampeaMETHBIX pe3yJAbTATOB BBIACISIOT 3HAUYUMbIC U1  (HOPMHUPOBAHUS
MHPOBO33PEHUsI OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHs, MPHUHIUI, TUMOTe3a, (PakT, CUCTEeMa,
MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
MpeAMeTax W MO3BOJISIIOT HA OCHOBE 3HAHWM M3 3THUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O
[IEJIOCTHOW HAy4yHOW KapTHHE MHpA, U YHUBEpPCAJbHBIE Y4eOHBIE NEWUCTBUS (ITO3HABATEIHHBIC,
KOMMYHUKATHUBHBIE, PETYISITUBHBIE), KOTOpbIe OO0eCrneynBalOT (POpMUpPOBAaHHME TOTOBHOCTH K
CaMOCTOSITEIPHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO Y4€OHOU JIEeITETbHOCTH.

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS

ba3oBbIe Joruuyeckue AecTBHUA:

YMEHUS UCTOJIB30BATh MPUEMBI JIOTHYECKOTO MBITIUICHHS TP OCBOCHHUH 3HAHHI: PACKPHIBAThH
CMBICJT XUMHUYECKUX MOHATHH (BBIACIATh UX XapaKTEPHBIC MPU3HAKU, YCTAHABIUBATh B3aMMOCBS3b
C APYTMMH TIOHSTHUSMHU), UCIIOJIB30BATh MOHATHUS IS OOBSICHEHHS OTIACIBHBIX (DAKTOB M SIBIICHUH,
BBIOMpATh OCHOBAHUS U KPUTCPUH IS KIACCH(PUKAINHM XUMHYECKHUX BEIIECTB M XUMHYECCKHUX
peaKkIvii, yCTaHABIMBATh MPUYNHHO-CIICJCTBEHHBIE CBS3M MEXIY OOBEKTaMU W3YYCHHS, CTPOUTH
JIOTUYECKHE pACCYKACHHS (MHIYKTHBHBIC, JACIyKTUBHBIC, [0 aHAJOTWH), JAENaTh BBIBOJABI M
3aKII0UCHMUS,

yMEHUE TPHUMEHSATH B IIPOIECCEe TMO3HAHMS TOHATHSA (TIPEAMETHBIE W METalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH, HCIOJIb3yeMble B XHWMHH, MPeoOpa3oBBIBATh IIHPOKO
MIPUMEHSIEMbIC B XHMHH MOJICTbHBIC TPEICTABICHUS — XWMHYECKHH 3HaK (CHMBOJI 3JIEMEHTA),
xuMudeckas (opMyna W ypaBHGHME XUMHUYECKOW peakluud — TPH pelieHud ydeOHo-
MO3HABATEJIBHBIX 33/1a4, C YYETOM ATUX MOJCIIbHBIX MPEACTABICHUI BBISBIATh U XapaKTepU30BaTh
CYIIIECTBEHHBIC MPU3HAKU W3YYaeMbIX OOBEKTOB — XUMHYECKHX BEIIECTB M XUMHUYECKHX PEaKIIHiH,
BBISBJISITH OOIIHE 3aKOHOMEPHOCTH, IIPUUNHHO-CJICJICTBEHHBIC CBSI3U U MPOTHBOPEUYHS B H3y4aEMbIX
MpoIEeCccax U SABJICHUAX.

ba3oBrle ncciaegoBarebCKHe AeHCTBHS.

YMEHUE UCHOJIb30BaTh OCTABICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS, A TAKXKE
B Ka4eCTBE OCHOBBI JJIsi (POPMHUPOBAHHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

MpHOOpeTeHne OMbITa MO TUIAHUPOBAHUIO, OPraHU3alldd U MPOBEACHUI0 YUCHUYECKUX
AKCMEPUMEHTOB, yMEHHE HaOII0OAAaTh 32 XOJ0M MPOIECcCca, CaMOCTOSITENBHO MPOTHO3UPOBATH €ro
pe3ynbTaT, GopMyIHMpoBaTh 0000IIEHUS W BBIBOJABI MO pe3yabTaTaM MPOBEAEHHOTO OIIbITA,
WCCIIeIOBAHUS, COCTABISITh OTUET O MPOJIeNIaHHOM pabdoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh U WHTEPIIPETUPOBATH HHPOPMAIUIO PA3IUYHBIX BUAOB U
dbopM mpencTaBIeHUS, MOIYYaeMyI0 U3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JHTEepaTypa
XUMHUYECKOTO COJEpKaHUs, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), KPpUTHUECKHU OlEHUBATH
MPOTUBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIHUIO;

yYMEHHE TPUMEHSITh pa3INdHble METOJBI M 3ampoChl IPHU MOHMCKEe U 0TOOpe mHpopmanuu U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX JUIS BBIMIOJTHEHHs] YYEOHBIX U TMO3HABATEIBHBIX 3a/1a4
OTIpeZIeNIEHHOTO THIA, MPUOOpPETEHHE OMbITa B OO0JIACTH HUCHOJB30BaHUS WHGOPMAITMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJAJE€HUE KYJIbTYpOM AKTUBHOTO HCIOJB30BaHUS PA3THUYHBIX
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MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHUMAJbHYIO (OpPMY  IPEICTABICHHUS
uHbOpMAlMM W WUIIOCTPUPOBATH pelIaeMble 33Ja4d HECIOKHBIMU CXEMaMH, JHarpaMMaMy,
apyrumu popmamu rpaduku U BX KOMOMHALUSAMMY,

YMEHHME MHCIIOJb30BaTh M AaHAJIM3UpPOBATh B Ipolecce Y4eOHONM U UCCIIENOBaTEIbCKOMN
JESITeIbHOCTH UH(POPMALIMIO O BIUSHUH IPOMBIIIIIEHHOCTH, CEJIbCKOTIO X03sICTBa U TpaHCIIOpTa Ha
COCTOSIHUE OKPYKAIOUIEH MPUPOTHON Cpeibl.

KoMMyHUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeiicTBUA:

YMEHHS 337aBaTh BOTIPOCHI (B X0JI¢ TUAJIOTA U (WMJIH) TUCKYCCHH) TIO CYIIECTBY 00CYK1aeMOi
TeMBI, POPMYIUPOBATH CBOU MPEITI0KEHNSI OTHOCUTEIFHO BBITIOHEHHS TPEUIOKEHHON 3a1a4H;

YMEHHUSI NIPEACTABIATh MOIY4YEHHbIE PE3YJIbTaThl I03HABATEIBHOMN JIEATEIbHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTax; JellaTh IMPE3CHTALMI0O  PE3YJAbTAaTOB  BBINOJHEHUS  XUMHYECKOIO
JKCIIEpUMEHTa (J1a00paTOPHOTO OTbITA, J1Aa0OPAaTOPHOM pPabOThI TO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHSI Y4eOHOro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABaTEIbHON U
HCCIIEIOBATENIbCKON JESITEIbHOCTH TPU PEILIEHNH BO3HUKAIOIINX MPoOJIeM Ha OCHOBE y4€Ta O0ImMX
MHTEPECOB U COTJIACOBAHHUA MO3ULUHN (0OCYXAEHHS, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMBI»,
KOOPJMHAIINS COBMECTHBIX JEHCTBHI, ONpeieNieHne KpUTEPHUEB 0 OLIEHKE KaYyeCTBa BHIMOIHEHHOMN
paboThI U ApYyTHE).

PerynsiTuBHbIC YHUBEPCcaIbHbIC YUeOHbIE 1eHCTBHA:

YMEHHE CaMOCTOSATEIbHO OMpPENeNsITh LEIH NESITeIbHOCTH, IUJIAHUPOBATh, OCYIIECTBIATSH,
KOHTPOJMPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO JIEATEILHOCTD, BEIOMpATh HanboJee
s dexTuBHBIC CIIOCOOBI PEMICHHS YYeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSATEILHO COCTABIISITh
WA KOPPEKTUPOBATh MPEMJIOKECHHBIA AJTOPUTM ACHCTBUUN TMPH BBINOJHEHUHU 33laHUN C Y4ETOM
MOJIyYeHHUsI HOBBIX 3HaHWI 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAX W pEaKUusiX, OLIEHHUBATh
COOTBETCTBUE TOJYYEHHOTO pe3yiabTaTa 3asBJIEHHOM 1Ie€JIM, YMEHHE HCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIOBUM 3aJIaHUM.

HNPEIMETHBIE PE3YJIBTATHBI
B cocraBe nmnpeaMeTHBIX pe3yabTaTOB MO OCBOEHHIO 0O0S3aTENBHOTO  COJIEp)KaHus,
YCTaHOBJIEHHOTO JaHHOW (¢eaepanbHOH pabouell MpOrpaMMOi, BBIAEISAIOT: OCBOCHHbBIC
00yyaroUMMuUCs Hay4dHbIE 3HAHUSI, YMEHUS U CIIOCOOBI NEHCTBHM, crienupudeckue Uit MpeAMETHON
obnmactu «XUMHS», BUIBI NEATEIBHOCTH MO MOJYYECHUIO HOBOTO 3HAHUS, €r0 HHTEPIpETaluHy,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHbIX Y4EOHBIX U HOBBIX CUTYaLIUSX.
K xonmy oOyuenusi B 8 kiacce mpeaMeTHbIe pe3ysibTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:
® PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATHI: aTOM, MOJIEKYJa, XUMUUECKUN SIIEMEHT,
MIPOCTOE BEIECTBO, CI0KHOE BEIIECTBO, CMECh (OAHOPOIHAS M HEOJHOPOHAS), BAJIEHTHOCTbD,
OTHOCHUTENIbHAs aTOMHAs M MOJIEKYJspHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas JI0JII XMMHYECKOrO 3JeMEHTa B COCAMHEHHUU, MOJIAPHBIA O0O0BEM, OKCHUI,
KHCIIOTa, OCHOBaHHUE, COJb, JJIEKTPOOTPULIATEILHOCTb, CTENEHb OKHCIICHHUS, XUMHUYECKas
peakiusi, Kiaccuukanus peakuuid: peakiuy COEAWHEHUS, PEaKIHHU Pa3IoKEHHS, pPEeaKiuu
3aMeIleHus, PeaKkIuu OOMEeHa, JK30- U OHHAOTEPMUYECKHE pEaKIHH, TernoBol dhdekt
peakiuu, SApO aToMa, JIEKTPOHHBIM ClIoM aToMa, aToMHas OpOUTallb, paalyC aroma,
XUMHYECKasl CBSA3b, MOJSIPHAS M HETIOJIIpHAsT KOBAJIIEHTHAs CBS3b, MOHHAS CBSI3b, HOH, KaTHOH,
aHMOH, PacTBOP, MAaccoOBas JI0JiA BellecTBa (MIPOLIEHTHAs KOHIIEHTpAIHsl) B PaCTBOPE;
® WUTIOCTPUPOBATH B3aMMOCBS3h OCHOBHBIX XMMHYECKHUX MOHATUNA U TMPUMEHSTH 3T TOHSITHUS
MIPU OMMCAHUM BEIIECTB U UX MPEBPAICHUII;
® ICIIOJIb30BAaTh XMMHYECKYIO CHMBOJHMKY JUIsl COCTaBIeHHS (OpMyd BEIIECTB W YpPaBHEHHIA
XUMHYECKUX PEaKIIUi;
® OIpeneNsITh BAICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTETICHb OKUCICHHUS
JJIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, MPUHAUIEKHOCTh BEIIECTB K OMpPeNeIEHHOMY KiIaccy
coenmuHeHUN 1O (QopMmynaM, BHJI XUMHYECKOW CBsi3u (KOBaJGHTHAas W WOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;
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packpbiBaTh cMbichn [lepuoanueckoro 3axkona JI. WM. MengeneeBa: J1eMOHCTPUPOBATh
IIOHUMAaHHE MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHHUS
B llepuonnueckoil cucreme, 3aKOHOB COXPAHEHHs MacChl BELIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHMs, 3aKOHa ABOrasipo;
OIMCBHIBATh M XapaKTEPU30BaTh TaOMU4HYyI0 (Gopmy [leproamueckoil CHCTEMBl XHMHUYECKHX
AIIEMEHTOB: pa3iinyaTh MOHSATHS «TJIaBHAs moArpynmna (A-rpymma)» u «moOodHas MoArpymnmna
(b-rpynma)», Manbie U OONBIINE MEPUOBI, COOTHOCHTh O0OO3HAYECHHS, KOTOPbIE MMEIOTCS B
tabimne «[lepuonudeckas cucreMa XuMHIECKUX 3eMeHToB J. 1. MenaeneeBay ¢ YMCIOBBIMH
XapaKTepUCTUKaMHU CTPOEHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sijpa, oOliee
YHCJIO 3JIEKTPOHOB U PACHPEEIIEHUE UX MO 3JIEKTPOHHBIM CII0SIM);
KJIaCCU(UIMPOBATH XMMHUECKHE AIEMEHThI, HEOPraHMUECKHE BELIECTBA, XUMUYECKHE peaKkLun
(M0 9yKCITy M COCTaBY Y4acTBYIOLIUX B PEAKLUU BELIECTB, [0 TEMJIOBOMY 3 (DEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMHYECKHE CBOWCTBA BEIIECTB PA3JIUYHBIX KIIACCOB,
MOATBEP)K/As ONKMCAHME MpPUMEpaMU  MOJEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOLINX
XUMHUYECKUX PEAKIIN;
[IPOTrHO3UPOBaTh CBOWCTBAa BEIIECTB B 3aBUCHUMOCTH OT HUX KayeCTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKIX MIPEBPALICHUI B Pa3JIMYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO Macchl BELIECTB, MAaCCOBYIO JOJIIO
XMUMHUYECKOTO 3JeMEeHTa MO0 (POopMyle COEIUHEHMs, MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKInu;
MIPUMEHSTH OCHOBHBIE OTI€paIli MBICIIUTEIbHOM JIESITENbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00001IeHNe, CUCTEeMaTH3allMIo, KIACCU(PHUKAIMIO, BBISIBICHUE MPUYUHHO--CIIEICTBEHHBIX
CBA3€M — JUIsl M3y4EHUs CBOMCTB BEIIECTB M XMMHMYECKUX PEAKLHH, €CTECTBEHHO-HAYYHbIC
METO/Ibl MO3HAaHUS — HaOJI0JIEeHUe, U3MEPEHNE, MOJICIIMPOBAaHNE, YKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN );
ClIeI0BaTh MpaBUiiaM MOJIb30BaHUS XUMHUUYECKOH MOCY10i1 M J1abopaTOPHBIM 000PYA0BaHUEM, A
TaKkKe TNpaBHiaM OOpalleHUus C BELIECTBAMH B COOTBETCTBUM C HHCTPYKLUUAMH IIO
BBITIOJIHEHUIO  JTA0OPAaTOPHBIX XMMHUYECKUX ONBITOB MO TMOJYYEHHIO U  COOMpaHUIO
ra3oo0pa3HbIX BelIeCTB (BOJAOpOJa M  KHUCIOPOJA), MPHUTOTOBICHUIO PAcTBOPOB C
ONpeNeNEHHON MAacCOBOM JI0JIeM pPacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTh M IPOBOJIUTH
XUMHUYECKUE HKCIIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB LIENOYEH M KHUCIOT C IOMOIIbIO
WHIUKATOpOB (JIakmyc, heHoadTaaenH, METUIOPaHK U IPyTrue).

K xoniy obyuenus B 9 kiacce npeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUYAIOUINXCS YMEHHI:
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMHUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, AaHHUOH, T[POCTOE€  BEIIECTBO, CJOXHOE  BEIIECTBO, BAJEHTHOCTD,
ANEKTPOOTPULATENBHOCTb, CTENEHb OKHUCIEHHUS, XUMHYECKas pPEaKUus, XUMUYECKas CBS3b,
TeII0BOM 3 (eKT peakuu, MoJib, MOJIIPHBIA 00BEM, PACTBOP, FIMEKTPOIUTHI, HEITEKTPOIHTHI,
ANIEKTPOJIUTUYECKAS JUCCOLMAIUS, PEAKIMH HOHHOTO OOMEHa, KaTajau3aTop, XUMHYECKOe
paBHOBecHe, oOpaTHMMble U HEOOpaTUMbIE pPEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu, OKHUCIMTENb, BOCCTAHOBUTENb, OKHUCIEHHE W BOCCTAHOBIICHHE, aJUIOTPOINS,
aM(pOTepHOCTh, XUMUYECKas CBsI3b (KOBaJCHTHAS, MOHHAS, METAIITHYECKas ), KpUCTAJUTHUECKast
pelmeérka, KOppo3Ws METaJUIOB, CIIIaBbl, CKOPOCTb XWMHYECKOM pEaKUUH, MPEIEIIbHO
nonyctuMas koHueHntpanus [1/1K Bemectsa;
WJUTFOCTPUPOBATHh B3aWMOCBSI3b OCHOBHBIX XMMHWYECKUX MOHSTHI M NMPUMEHSTHh 3TU MOHSATHUSA
MIPU OMMCAHUM BEIIECTB U UX MPEBPAICHUII;
UCMOJb30BaTh XUMUYECKYI0 CHUMBOJMKY ISl COCTaBlIEHHS (OpPMYS BEIIECTB M YpaBHEHHI
XUMHUYECKUX PEAKIUN;
ONPEAEIATh BAJIEHTHOCTb M CTENEHb OKHUCICHHMS XMMHYECKHUX DJIEMEHTOB B COCIUHEHHAX
Pa3IMYHOIO COCTaBa, NMPUHAAIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHHUM IO
dbopMmynam, BUJ XUMHUYECKOW CBS3M  (KOBaJCHTHAas, WOHHAsA, MeETAJIM4ecKas) B
HEOPraHMYeCKUX COEIMHEHUSX, 3apsA] MOHA MO XUMHUYECKol (opmyse, xapakrep cpensl B
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BOJHBIX pAacTBOpax HEOPraHUYECKUX COCAMHEHUW, THUIl KPUCTALIMYECKOW PEETKU
KOHKPETHOTO BELIECTBA;

packpsiBaTh cMmbica Ilepuogmueckoro 3axkona [l. M. MenaeneeBa M JEMOHCTPUPOBATH €r0
MOHMMaHHE: ONHKCBHIBATH M XapakTepu3oBaTh TabimuuHyio ¢opmy lleproauueckoil cUCTEMBI
XMUMHMUYECKUX AJIEMEHTOB: Pa3inyaTh MOHATUS «IJ1aBHas moarpynna (A-rpymmna)» u «n1o0o4Has
noarpynna (b-rpynmna)y», maneie u OojbplIMe NEPUOJbI, COOTHOCUTh O00O3HAUYEHHUS, KOTOpbIE
UMEIOTCS B IEPUOJUYECKON Tabiauue, ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB
XMMUYECKUX JIEMEHTOB (COCTaB U 3apsia sapa, 00Iee YUCIIO 3JICKTPOHOB U paclpeieieHue UX
M0 DJICKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
JJIEMEHTOB U MX COEJUHEHMH B Ipejeiax MajblX MEPHOJOB U IJIaBHBIX MOArPYHI € Y4ETOM
CTPOEHUS UX aTOMOB;

KJIaCCU(UIMPOBATH XMMHUECKHE AIEMEHThI, HEOPraHMUECKHE BELIECTBA, XUMUYECKHE peaKLun
(Mo 4yMciIy W COCTaBy Yy4YacTBYIOIIMX B PEaKIMM BEIECTB, MO TEIIoBoMy 3¢deKTy, Mo
M3MEHEHUIO CTENEeHEeH OKUCIEHUS! XUMUYECKUX AJIEMEHTOB);

XapaKTepu30BaTh (OMHMCHIBATh) OOMIIME M CHEIU(UISCKHE XUMUYECKHE CBOMCTBA MPOCTHIX U
CJIOXHBIX BEILIECTB, OATBEPKIasi ONMCAaHUE PUMEPAMU MOJIEKYIISIPHBIX M HOHHBIX YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHi;

COCTaBJISATh YPABHEHUS JIEKTPOIUTHUECKON TUCCOLMAIIMHN KUCTIOT, IIe04el U CoJel, MoTHbIe
U COKpam€HHbIE YpaBHEHHS peakluil HOHHOro oOOMEeHa, YypaBHEHHUS  pEeaKIHid,
MOATBEPKIAIOIIUX CYIIECTBOBAHME TE€HETHMUECKOM CBS3M MEX]y BEIIeCTBAMU pa3IUYHbIX
KJIaCCOB;

pacKpblBaTh  CYHIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUil  MOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OanaHca ITUX PEaKIIHii;

MIPOTHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALLECHUN B PA3JINYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MAcChl BEIECTB, MAaCCOBYIO JIOJIIO
XMUMHUYECKOTO 3JIeMEeHTa MO0 (POopMyle COEOUHEHMs, MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHHUIO XUMHYECKOM pEaKIMH;

coOiroAaTh IpaBuiia MOJIb30BAHUS XUMUUYECKOHM MOCYA0N U 1ab0opaTOPHBIM 000PYAOBaHHUEM, a
TaKKe MpaBuja oOpalleHus ¢ BElIeCTBaMU B COOTBETCTBUU C MHCTPYKLHUSMHU 1O BBIITOJHEHUIO
1a00pPaTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHHUIO U COOMpPAHUIO ra3000pa3HBbIX BEIIECTB
(aMMHaKa ¥ yrieKuciIoro rasa);

MPOBOJIUTh PEAKLUMM, NOATBEPKIAIOIINE KAaYeCTBEHHbIH COCTaB PpA3JIMYHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJOpUI-, OpOMHUI-, HOAUI-, KapOoHat-, docdar-, CHUIHUKAT-,
cynbdaTr-, TUAPOKCUI-HOHBI, KATHUOHBl aMMOHHUS ¥ HMOHBl HM3yYEHHBIX METaJUIOB,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIraHMUYECKHUX BEILIECTB;

MIPUMEHATh OCHOBHBIE ONEPALIUH MBICIUTEIBHON IEATEIBHOCTH — AHAJIW3 U CUHTE3, CPABHEHHUE,
000011eHIe, CHCTEeMAaTH3allUI0, BBISIBJICHUE MPUYMHHO-CIECICTBEHHBIX CBSI3eU — IJI M3Y4eHUs
CBOWCTB BEIIECTB M XUMHUYECKHUX PpEAKIUH, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUSA —
HaOI0IeHNE, U3MEPEHUE, MOICIIMPOBAHKE, SKCIIEPUMEHT (peabHbId U MBICJICHHBIN).
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4. TemaTuueckoe IVIAHHPOBAHUE € YKA3aHHEM KOJIHYECTBA aKAJeMHYECKUX YACOB,
OTBOJUMbIX HA OCBOEHHE KAK/I0H TeMbl, BO3MOKHOCTH HCIOJIb30BAHUSI N0 ITOI
Teme JOP u HOP

Temarudeckoe MIaHUPOBAHUE IO XUMHHU 11 8-9-T0 KJIACCOB COCTABIJICHO C Y4eTOM paboueit
InporpaMmbl BOCITUTAHUA. BocnurarensHbii IIOTEHIMAJI JaHHOT'O y‘IC6HOFO npeamera
oOecreunBacT pealin3airio CISAYIONINX IIEJIEBBIX MPUOPUTETOB BocnuTanus ooydaromuxcs O0O0:

B YCBOCHHH UMH 3HAHUI OCHOBHBIX HOPM, KOTOpPBIE OOIIECTBO BHIPAOOTANIO HA OCHOBE
9THX IIEHHOCTEH (2 IMEHHO, B YCBOCHUU UMH COLIMAIBHO 3HAYMMBbIX 3HAHHUN

B Pa3BUTHH MX TIO3UTUBHBIX OTHOIIEHUH K STHM OOIIECTBEHHBIM IIEHHOCTSIM (2 IMEHHO, B
Pa3BUTHH UX CONMATBHO 3HAYUMBIX OTHOIIICHH);

B MIPHOOPETEHNH MU COOTBETCTBYIOIIETO STHM IIEHHOCTSIM OITBITA TIOBEJICHMS,

OTIbITa TPUMEHEHHS CPOPMHUPOBAHHBIX 3HAHWH M OTHOIIEHHUH Ha MPAaKTHKE (2 IMEHHO, B
MpUOOPETEHUN UMH OIBITA OCYIIECTBICHUS COIMAIBHO 3HAYMMBIX JIEI).

Peanuzanus BOCIUTaTEIHHOTO MOTEHIIMANA YPOKA TIPEIIOIaraeT CleayIomiee:
YCTaHOBJIEHUE JIOBEPUTEIHHBIX OTHOIIECHUI MEX/Y YIUTEIEM U €r0 YUCHHKAMH,
CHOCOOCTBYIOUIUX MO3UTUBHOMY BOCIPUSATHIO yJaIIUMUCS TpeOOBaHUM U MTPOCHO
YUuTENsl, MPUBJICUCHUIO UX BHUMAHHS K 00CyX/1aeMoii Ha ypoke HH(popMaIum,
AKTHBHU3AIMH WX TTO3HABATEILHON JEATEITbHOCTH;

moOyX/IeHUE ITKOJIEHUKOB COOJIO/IaTh Ha YPOKE OOIIETIPHHSATHIE HOPMBI TTOBEICHHS,
MpaBuiia OOIIEHUS CO CTAPUTUMHU (YUUTEISAMHU) U CBEPCTHUKAMHU (ITKOJILHUKAMH ),
MIPUHIMIBI Y4eOHOM IUCHUTUIMHBI M CAMOOPTraHU3alINH;

HCI0JIb30BaHNE BOCIIMUTATEIbHBIX BO3MOXKHOCTEHN COJIepKaHusl ydeOHOTO IIpeIMeTa uepes
JEMOHCTPAIIHIO I€TSIM IPUMEPOB OTBETCTBEHHOTO, TPaXAaHCKOTO MOBEACHHUS,
MIPOSIBJICHUS YEIIOBEKOJIIOOUSI M TOOPOCEPICUHOCTH, Yepe3 Mo00P COOTBETCTBYIOIIUX
TEKCTOB JJISl UT€HUs, 3a]1a4 Ui pelieHus], MpoOJeMHBIX CUTyallul /Ui 00CYK/IeHUS B
KJlacce; MPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (hOpM pabOThl ydaluxcs:
MHTEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOLIUX [T03HABATEIbHYIO MOTUBAIUIO IIKOJLHUKOB;
IPyNIOBOM pabOThHI WK pabOThI B Mapax, KOTOPhIE yyaT MIKOJFHUKOB KOMaHIHOM paboTe
Y B3aMMOJICHCTBHIO C IPYTUMHU JETHMU;

BKJIIOUEHHUE B YPOK UTPOBBIX MPOLIETYP, KOTOPbIE IOMOTAIOT MOAJEPKATh MOTUBAIUIO
JIeTel K MOTY4YEeHUIO 3HAaHUH, HaJTa)KUBAHUIO MTO3UTUBHBIX MEKIMNYHOCTHBIX OTHOLICHUI B
KJ1acce, MOMOTal0T YCTAaHOBJICHUIO T0OpOXkKenaTeabHOi aTMoc(epsl BO BpeMs YpOKa;
opranu3anus medcrTsa MOTUBHPOBAHHBIX U SPYAUPOBAHHBIX YUALTUXCS HAJ UX
HEYCIEeBAIOIIMMHU OTHOKIACCHUKAMHU, JTAIOIIET0 MIKOJIbHUKAM COLUATbHO 3HAYUMBIN OTIBIT
COTPYJHHYECTBA U B3aMMHOMN TIOMOIIIN;

WHUIMUPOBAHUE U MOJJIEPKKa UCCIIEI0BATENbCKON JeSITENFHOCTH IIKOJILHUKOB B PAMKaXxX
peanu3an UMUA UHAUBUIYATbHBIX U TPYNIIOBBIX UCCIEAOBATEIBCKUX IPOEKTOB, YTO JaeT
IIKOJIFHUKaM BO3MOKHOCTh MPUOOPECTH HABBIK CAMOCTOSITEIBHOTO PEILIEHUS
TEOpeTUYEeCKOi MpoOIeMbl, HABBIK TEHEPUPOBAHUS U 0(POPMIIEHHUS COOCTBEHHBIX HJIEH,
HAaBbIK YBOKUTEIHHOTO OTHOIICHUS K UyXKUM UJesIM, 0(hOpMIIEHHBIM B paboTax APYrux
uccleioBaTeneil, HaBbIK MyOJIMYHOTO BBICTYIUIEHUS IIepes ayJUTOpUEH,
apryMEHTUPOBAHUS U OTCTAaUBaHMsI CBOCH TOUKH 3pEHHUS.

co3/1aHue OJIarONpUATHBIX YCIOBUN JJIS pa3BUTHUS LIEHHOCTHBIX OTHOLLIEHHH: K IPUPOJIE
KaK UCTOYHHKY JKU3HU Ha 3emiie, OCHOBE CaMOTO €€ CYILECTBOBAaHUS, HyKIAIOIIEHCs B
3alIUTe ¥ MOCTOSSHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKa,

K 3HaHUSM KaK MHTEJJIEKTYaJIbHOMY pecypey, odecneunBaroiieMy Oyayiiee 4eaoBeka,
KaK pe3y/bTaTy KpOMOTJIMBOTO, HO yBJIEKaTeIbHOIO Y4eOHOTO Tpya
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8 kuace
KoimuecTBo DJIEeKTPOHHbIE ®opma
Ne aKa/JieMU4eCKUX (uugposbie) yuedoHO- KOHTPOJIs1
n/m | Tema/paznen 4acos, MeTOANYECKHUE
OTBOJAUMBIX HA MaTepuabl
0CBOEHHE TeMbI
Paznean 1. IllepBonayanbHble XUMHUYECKHE OHATHS
XuMusi — BaxkHast
obnacTp c
11 €CTEeCTBO3HAHUS U bu6mmoreka [IOK
' MPaKTUIECKON https://m.edsoo.ru/7f41837c
NEeSTETHHOCTH
YeJIoBeKa
15
19 BemecTBa u bu6mmoreka [IOK
' XUMHYIECKHE PEaKIIuH https://m.edsoo.ru/7f41837c
[IpakTrnueckue
paboTel — 2
Wroro no pazaen 20
pasaciy KonTposbHas
pabora - 1
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
6
51 Bosznyx. Kucnopoa. bubnuorexa [JOK
' TTousarue 00 oxcumax https://m.edsoo.ru/7f41837c
8
59 Bonopon.Ilonstue o bubnuoreka [IOK
' KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. 5
bubmorexa [JOK
2.3 [Tonstue 06
https://m.edsoo.ru/7f41837c
OCHOBaHUSX
OCHOBHBIE KJIacChl 11
bubmorexa [JOK
2.4 HEOPraHMYECKHX
. https://m.edsoo.ru/7f41837c
COEIMHEHU N
IIpaxTruueckue
pabotsl — 4
%l 30
TOTO ITO pa3Aciy KoHTpobHas
pabora - 2

Pasnea 3. Ilepuoguyecknii 3akoH u Ilepnoguyeckas cucreMa XMMHYECKHX
3jeMeHTOB /JI. . Menneneesa. Ctpoenne aToMoB. XUMHYECKAsl CBA3b.

OKHCAUTENbHO-BOCCTAHOBHUTEIbHbIE peaKkuuu

3.1

[lepuonnueckuii

7

bubnunorexa [IOK



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

20

3aKOH U https://m.edsoo.ru/7f41837c
IIepuonnueckas
CUCTEMAa XUMHUYECKUX
anemenTtoB /1. W.
Menpeneena.
Crtpoenue atoma
XUMHYECKas CBA3b.
3.9 OKHUCIIMTEIBHO- 8 bubmuoreka IIOK
BOCCTAHOBUTEIIbHBIE https://m.edso0.ru/7f41837c
peakiuu
15 bubnuoreka [JOK KontponsHas
Hroro o paszexy https://m.edsoo.ru/7f41837c | pabota - 1
PesepBHoe BpeMs 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
[IpaxTrnueckue
OO11ee KOJIMYECTBO YacoOB 68 paboTsi — 6
110 MporpamMme KoHnTtposbHas
pabora - 4
9 kJaacc
KosimuecTBo DJIeKTPOHHBIE ®opma
Ne akajgemuyeckux | (uudposbie) KOHTPOJIsA
Temal/pazaen
n/n 4acoB, oOpa3oBaTe/ibHbIE
OTBOJMMBbIX HA pecypcsbl
OCBOEHHE TeMbl
Pa3znen 1. BenmecTBo M XUMHMYeCKHEe peaKku
[ToBTOpEeHuE 1 5
11 yrayonaeHne 3HaHUH bubmuoreka [IOK
OCHOBHBIX Pa3JIeJIoB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcCHOBHBIE 4
12 3aKOHOMEPHOCTH bubnmnoreka HOK
XUMHUYECKUX https://m.edsoo.ru/7f41a636
peaxkuun
DNEeKTpOIUTHYECKas
13 JHCCOIIHAIIHSL. 8 bubnuoreka [IOK
XUMHUYECKHE https://m.edsoo.ru/7f41a636
peakiuu B pacTBOpax
IIpakTrnueckue
pabotsr — 1
Hroro no paszneny 17 KOHTpOIIbHAsI
pabora - 2



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 2. HemeTa bl M UX COeAUHEHU S

OO0mas
XapaKTepUCTUKA
2.1 XUMHAYECKUX
aneMeHToB VIIA-
rpynnsl. ['agoreHsl

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

OO6mas
XapaKTepPUCTHKA
2 2 XUMHUYCCKUX

' s1eMenToB VIA-
rpynmnsl. Cepa u eé

COCAUMHCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Obmas
XapaKTepUCTHKA
XUMUYIECKUX

2.3 a1IeMeHTOB VA-
rpynnsl. A3or,
¢dbocdop u ux
COCTMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Oo61mas
XapaKTepUCTHUKa
XUMHYECKUX

24 anemeHToB [VA-
rpyIIbl. YTaepoa u
KpPEMHHUM U UX
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

25

[IpakTnueckue

pabotel — 4
KonTposbHas
pabora - 1

Pa3pen 3. Merajiibl 1 UX COeTUHEHUS

OO0111e cBolicTBa
METAIIIIOB

3.1

4

bubmorexa [IOK
https://m.edsoo.ru/7f41a636

Baxxneiimnme
3.2 METaJIBI U UX
COEIMHEHUS

16

bubnuorexa [IOK
https://m.edsoo.ru/7f41a636

Hroro no pasaeny

20

IIpaxTrueckue

paboTbI — 2
KoHTposbHas
pabora - 1

Pasnen 4. Xumus n okpy»xawomas cpeaa

4.1 BemtectBa u

3

bubnunorexa [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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MaTcepurajibl B JKU3HU

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

YeJoBeKa
Uroro mo paznueny 3
3
P bubmuorexa [HOK
SICPRHOS PPN https://m.edso00.ru/7f41a636
[IpakTnueckue
68 _
OO0111ee KOJIMYECTBO YaCOB paboTsl — 7
KonTposbHas

0 mporpamMmme

pabora - 4



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

Tadauna KajJeHJIApHO-TEMATHYECKOTI0 IJIAHMPOBAHNS 110 KOHKPETHOMY IPEIMETY, KYPCY

8 kiacce

n/n

Tema ypoka

Jara
no
IJIAHY

Jara
no

pakry

KoppekTuposka

[Ipenmer xumuu. Poss xuMuu B )KU3HU
geJjioBeka. Teia u BemecTna

Ilonsatue o METOJaX IIO3HAaHUA B XUMHHU

[IpaxTnueckas padota Ne 1 «IIpaBuiia
paboTel B 1aOOPATOPUU U IPUEMBI
oOpallieHus ¢ J1abopaTOPHBIM
000pyI0BaHUEM

Yucrtele BemrecTBa u cMecu. CriocoOnl
pa3aeiieHust cMecen

[Ipaktrueckas padota Ne 2 «Paznenenue
cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM
COJIH )»

ATOMBI U MOJIEKYJIbI

XHUMHUYECKHUE DIIEMEHTHI. 3HAKU (CUMBOJIBI)
XUMUYECKUX JIEMEHTOB

HpOCTHe " CJIOKHBIC BEUICCTBA

ATOMHO-MOJIEKYIIIPHOE YUYEHHE

10

3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
Xumunyeckas popmyna. BaneHTHOCTh aTOMOB
XMUMHUYECKUX JIEMEHTOB

11

OTHOCUTeNnLHAsA aTOMHas Macca.
OTHOCUTENLHAA MOJICKYJIsIpHasg Macca

12

MaccoBas 40 XUMHYECKOTO 3JIEMEHTa B
COCIMHCHHNUN

13

KommuecTtBo BemlecTBa. MoJib. MOJ'IHpHaH
Macca

14

Ddu3znyecKrue U XUMHUYECKUE SIBICHHUSL.
XuMHU4YecKas peaKknusd

15

[Ipu3HaKku U yCIOBUS MPOTEKAHUS
XUMUYECKHUX peaKIuii

16

3aKoH COXpaHCHUA MACChI BCHICCTB.
XUMUYECKHUE YpaBHCHHUA

17

Brrunciaenus KOJIMYE€CTBA, MAaCChl BCIIICCTBA
110 YpaBHCHUAM XUMHWYCCKUX pCaKLII/Iﬁ
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18

Krnaccudukarus XuMHYECKUX peaKui
(coemHEHMsI, Pa3I0KEHHs, 3aMEIICHUS,
oOMeHa)

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIuKIonequcT. O000IIeHNE U
CUCTEMAaTU3alUs 3HAHNHI

20

KonTtposnsHas padota Nel mo Teme
«BellecTBa 1 XUMUYECKHUE PEAKLIHI

21

Boznyx — cmech razoB. CocTaB Bo3ayxa.
Kucnopog — 31eMeHT U pocToe BEMIEeCTBO.
O30H

22

duznueckre 1 XUMUYECKUE CBOUCTBA
KHCJIOpoJia (peaKkIuu OKUCIIEHHUs, TOPEHHE).
TTousarue 00 oxkcumax

23

CrrocoOBI IMOJTydeHHUsT KHCI0OPOo/ia B
1a00paTOPHUH U MPOMBIIIICHHOCTH.
[Tpumenenue kuciopoaa

24

TennoBoit 3 PexT XuMHUIEeCKO# peakiuy,
MOHATHE O TEPMOXUMUYECKOM YPaBHEHUH,
9K30- ¥ SHJO0TEPMHUUECKHUX PEaKIINIX

25

TormumBo (HedTh, yroas U METaH).
3arpsi3HEHHE BO3IyXa, CIIOCOOBI €ro
MPEOTBPAIICHHS

26

[IpakTuueckast padota Ne 3 o Teme
«[lonydyenue u cobupanue KHCIOpo/a,
W3Y4EHHUE ero CBOMCTB»

27

Bonopos — aneMeHT u mpocToe BEIIecCTBO.
Haxosxnenue B mpupojie

28

dusznueckre U XUMHUUECKHE CBOMCTBA
BoJiopona. [Ipumenenue Bogopoaa

29

ITonsaTue o KUCIOTax U COJISAX

30

CrniocoOsl motyueHust BOAOPoIa B
J1abopaTopuu

31

IIpakTtuyeckas padora Ne 4 o reme
«Ilomyuenue u cobupanue Bo10po/a,
U3Y4YEHHE €ro CBOMCTBY

32

MonsipHblil 00bEM ra3oB. 3akoH ABOrajapo

33

Brruucnenus o6b€Ma, KOJIMYECTBA BEIIECTBA
ra3a Io €ro U3BECTHOMY KOJINYECTBY
BEIIECTBA WU 00BEMY

34

Brruncnenus 006EMOB ra3oB M0 ypaBHEHHIO
peaKiuy Ha OCHOBE 3aKOHA 0OBbEMHBIX
OTHOIIIEHUH Ta30B
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35 dusuyeckre U XUMHUYECKUE CBOMCTBA BOIbI

36 CocraB ocHoBanuil. [lonsTe 06
WHJIUKaTOpax
Bopa xak pactBoputens. HacbllieHHbIe U

37 HEHACBIIIEHHbIE PaCTBOPBI. MaccoBas 107s
BEILIECTBA B pacTBOpE
[Ipaktuyeckas padora Ne 5 o reme

38 «[IpuroroBieHue pacTBOPOB C ONpeneIEHHON
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA»

39 KonTtponsnas pabora Ne2 no teme
«Kucnmopoa. Bonopona. Boga»

40 Oxcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa
[Tosmydyenne u XMMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

42 OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS,
HOMEHKJIaTypa

43 [Tonydyenne u XMMHUYECKUE CBOMCTBA
OCHOBaHUH

44 Kucnotsl: cocras, knaccuduxarus,
HOMEHKJIaTypa

45 [Tony4yeHue u XUMHYECKHE CBOMCTBA KHCIIOT

46 Conu (cpemnue): HOMEHKIIATypa, CIoCcoObI
MOJIy4eHUs, XHMUYECKUE CBOMCTBA
[IpakTuueckas padota Ne 6. Permnenue

47 AKCIEPUMEHTAJIbHBIX 33124 10 TeMe
«OCHOBHBIE KJIACChl HEOPTraHUYECKUX
COEUHEHUI

48 I'enetnueckas cBsI3b MEXKAY KlaccaMu
HEOPraHMYECKUX COCTMHEHHIA

49 O06o001IcHNEe B CHCTEMAaTH3alKs 3HAaHUIT
KouTtponbnas pabora Ne3 mo teme

50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX
coequHeHun"
[TepBbie MOMBITKU KIACCH(PUKAITUU

51 XUMUYECKUX 351eMeHTOB. [loHaTHE 0 rpynmax
CXOJIHBIX AJIIEMEHTOB
[Tepuonnueckuii 3akoH u Ilepuoanueckas

52 cucTeMa XMMUYecKux 3neMentoB /1. .
MenneneeBa

53 Ilepuopl, rpymnmbl, NOATPYIIIbI
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Crpoenne atoMoB. CocTaB aTOMHBIX SJIED.

54
H3oTonst
CTpoeHHe AIEKTPOHHBIX 000I0YEK aTOMOB

95 anemeHToB Ilepuonnueckoit cuctemsr /1. .
MenneneeBa
XapakTeprucTUKa XUMHYECKOTO AJIEMEHTA 110

56 ero noJjioxkeHuto B [leproamueckoii cucreme
. N. MenneneeBa
3navenue [leproanueckoro 3aKoHa s

57 pa3BuTHA HayKu U npaktuku. 1. 1.
MeneneeB — y4€HBIH, ITEJAror U
IpaXKIaHUH

58 DIEKTPOOTPUIIATEIIBHOCTh AaTOMOB
XHUMHYECKUX 3JICMCHTOB

59 HNonnas xumuveckast CBsI3b

60 KoBaneHTHas moJIsipHast XHMMUYECKas CBSI3b

61 KoBasnieHTHas HEMOJISIpHAs XUMUYECKast CBS3b

62 CreneHb OKUCIICHUS

63 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH

64 OxucauTenu ¥ BOCCTAaHOBUTENU

65 KonTtponbHas padota Ned4 o teme
«CtpoeHue atoma. XUMHYECKast CBA3bY»

66 Peseprubrit ypok. O6001IeHNE 1
cUCTeMaTu3allus 3HaHUH

67 PeseprubIit ypok. O6001IeHNE 1
cUCTeMaTu3allus 3HaHUH

68 PeseprubIit ypok. O6001eHNE 1

cucremMaTrusanusa 3HAHWUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 kiaacc

n/n

Tema ypoka

Jara
1o
IVIAHY

Jara
1no

pakry

KoppekTuposka

[Iepnoanueckuit 3axoH. [lepnoanueckas
CUCTEMAa XMMHUYECKUX d1eMeHTOB [I. M.
Menpeneesa

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYCCKHUX DJIEMCHTOB IMEPBBIX TpéX
TIEPHOJIOB

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKHNX BEIECTB

Bunpl XuMH4uecKkou CBSA3U U THIIEI
KPUCTAJUIMYECKUX PEIIETOK

KonTponbnas pabora Nel no teme
«IToBTOpeHue u yriyOneHne 3HaHU OCHOBHBIX
pa3aesioB Kypca 8 Kiaccay

Knaccudukanus XuMuueckux peakiui 1mo
pa3IUYHBIM TPU3HAKAM

[ToHsiTHE O CKOPOCTH XMMUYECKOUN PEaKIINU.
[ToHsiTHE O TOMOTEHHBIX U FE€TEPOTEHHBIX
peaxkuusax

IloHsTHE O XUMHYECKOM paBHOBECHUU.
(DaKTOpBI, BJIMAOIIUE HA CKOPOCTH
XUMHYECKOH PE€AKIUU U IMOJIOKEHUEC
XHUMHUYECKOT'O paBHOBECCHUSA

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKinuu

10

TeOpI/IH SJICKTpOHI/ITH‘ICCKOﬁ Juccouuanuu.
CunbHble U ci1a0bIe QJICKTPOJIUTBI

11

WNonnble ypaBHEHHS peakuuid

12

XuMHUecKre CBOMCTBA KUCIOT U OCHOBAHUN B
CBETE MPECTaBICHUI 00 AMEKTPOTUTHIECKON
JIUCCOLIUAIINHU

13

XMUMHYECKHE CBOMCTBA COJIEU B CBETE
MIPEJICTaBICHUM 00 IEKTPOTUTUYECKOM
YCCOIMAIINN

14

[TonsTue o0 ruapoU3e coyen

15

O00011IeHUE U cCUCTEMATU3ALUS 3HAHU

16

IIpaktudeckas pabora Ne 1. «Perenune
9KCIEPUMEHTAJIBHBIX 3a7a4»
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17

KonTtposneHas padota Ne2 mo treme
«DNEKTPOJIUTHUECKAS UCCOLIUAITHSL.
XUMHUUYECKUE PEAKIH B PACTBOPAX)

18

OO61ast xapakTepUCTHKA rajJoTreHOB.
XHUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa

19

Xnoposojopoa. CossiHast KUCIIOTA,
XUMUYECKHE CBOMCTBA, TMOTyYCHHE,
IIPUMEHEHUE

20

[IpaxTnueckas padota Ne 2 o Teme
«IlomydeHne CONsTHOM KUCIOTHI, U3ydEHUE €€
CBOMCTB»

21

Brruucnenus mo ypaBHEHUSIM XUMHYECKUX
peaKIuii, eclii OJIMH U3 PEareHTOB JaH B
N30BITKE

22

OO6mrast xapakTepucTHKa 31eMeHTOB VIA-
TPYIIIBI

23

AnnoTponHbie MOIU(UKALIUN CEPBHI.
Haxosxnenue cepsl u €€ coeTMHEHUH B
npupoje. XMMHYECKHUE CBOMCTBA CEpPbl

24

CepoBonopo, cTpoeHue, (pu3ndeckue u
XUMHUYECKHE CBOMCTBA

25

Oxcunpl cepbl. CepHast KUCIIOTa, GU3HYECKUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

26

XUMUYECKUE PeaKlnu, JIeXKaIIle B OCHOBE
MIPOMBIIIIJIEHHOTO CII0Cco0a MoTy4eHus: CepHOn
KHCIOTBl. XUMHUYECKOE 3arps3HEHHE
OKpY’KaIoIllel Cpeibl COeAUHEHUSIMHU CEPhI

27

Brrunciaenne maccoBoit JOJIN BBIXOJa
MPpOAYKTA pCaKIuu

28

OO01as XxapakTepucTUKa AEeMEeHTOB V A-
rpymnmbl. A30T, pacipocTpaHEHHUE B PUPOE,
(buznuecKkrue U XMMHUYECKUE CBOMCTBA

29

AMMI/IaK, €ro (1)I/I3I/I‘ICCKI/IC Hn XUMHNYCCKHEC
CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHUC

30

IIpaktuyeckas padora Ne 3 o reme
«I[lony4yeHne aMmMuaka, U3ydeHUE €ro CBOMCTB»

31

A30THas KUCOTa, € pu3nueckue u
XMMHUYECKUE CBOMCTBA

32

Hcnonb30BaHue HUTPATOB U COJIEH aMMOHMS B
KayecTBE MUHEPAIbHBIX YI100pEHUH.
XVMHYECKOE 3arpsI3HEHUE OKPYXKaIOLIEH
Cpelibl COEAMHEHUAMH a30Ta

33

®dochop. Oxeun docdopa (V) u pochopuas
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KHCIIOTA, (PU3NYECKHE U XUMHUECKUE CBOMCTBA,
MIOJIy4YEHUE

Hcnons3oBanue dochaToB B KauecTBE

34 MUHEpaJIbHBIX y100peHuil. 3arpsi3HeHue
MIPUPOTHOM cpenpl hochaTamu

35 Yriepos, pacpocTpaHeHHe B IPUPO/IL,
(bu3HUecKre U XUMUYECKUE CBOMCTBA
Oxcuppl yriaepoaa, ux pusudeckue u

36 XUMHYECKHE CBOMCTBA. DKOJIOTHUECKHE
po0JIeMBI, CBSI3aHHBIC C OKCHJIOM YTIIepojia
(V)

37 VroJipHas KACIIOTa U €€ COJIH
[IpaxTnueckas padota Ne 4 o Teme

38 "[Toy4enue yriekuciioro rasa. Kagectsennas
peakius Ha KapOoHaT-noH"

39 [TepBoHaUaTBHBIE TIOHATHS 00 OPTraHHYECKUX
BEIECTBaX KaK O COCTMHEHUSIX yriIepo/ia

40 Kpemuwuii u ero coenuHeHUst
[Tpaktruueckas padota Ne 5. Permenue

41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxnennine HeMeTaJIbl U UX COCTUHCHUS)

42 KonTtponbHas padota Ne3 o teme
«Baxnennne HeMeTaIbl U MX COCIUHEHUSDY
OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX

43 9JIEMEHTOB — METAJUIOB. MeTanyeckas
CBSI3b U METAJUTHYECKas KPUCTAIITMUSCKast
pemérka. Gu3ndecKkue CBONCTBA METAJIOB
XuMHYecKre CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUYECKUH Pl HAIPSHKEHUM
METAJIJIOB
O61ue crnocoObl NOTYyYeHUS METAJIOB.

45 CrnaBel. Beruncnenus mo ypaBHeHUSIM
XUMHUYECKUX PEaKIUi, €CITN OJIUH U3
pEareHToB COMEPKUT MPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB

a7 Illenouynble METAIIIBI

48 Oxcupl ¥ TUIPOKCHIBI HATPHS U Kalus

49 [llemouyHO3eMEIbHBIC METAILIBI — KAIbIHH 1
Marsuui

50 Baxneiiime coeqUHEHUS KaJIbIUI

51 O0o001Ienre U cucTeMaTH3alys 3HAHUH

52 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUs
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53 [Ipaktuyeckas padora Ne 6 o reme
"YK&cTtkoCTh BOJBI M METOIbI €€ YCTpaHEeHHs "

54 AnroMuHAR

95 AmboTepHBIE CBOWMCTBA OKCHUJIA U THIPOKCH A

56 XKeneso

57 Oxcunpl, THAPOKCUIBI U cosn xkenesa (I1) u
xenesa (I11)

58 O00011IeHNEe U CHCTEMAaTH3aLUs 3HAHUI
[IpaxTnueckas padota Ne 7. Pemenue

59 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«BasxkHelnre MeTalIbl 1 UX COCITMHEHMS
Berurcnenus o ypaBHEHUSM XUMHYECKUX
peaKIui, eciii OJIUH U3 PearcHTOB JaH B

60 M30BITKE WIIH COACPIKUT MPUMECH.
Brrancnenns MaccoBoi JOJIM BEIXOZA
MIPOJIyKTa PEaKIuu

61 O0001IeHrEe ¥ cUCTEMATH3AIHAS 3HAHUIT

62 KonTponbnas pabora Ne4 no teme
«BaxxHeiie MeTalIbl U UX COCIUHECHUS

63 BeniecTBa n maTepualnbl B TOBCEAHEBHOM
JKM3HU YeJ0oBEKa

64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
cpenbl

65 Ponb XxumMuu B pemieHun SKOJOTHIECKUX
npooieM

66 PeseprubIit ypok. O6001IeHNE 1
CHCTEMAaTU3alMs 3HAHUI

67 PeseprubIit ypok. O6001eHNE 1
CHCTEMAaTU3alMs 3HAHUI

68 PesepBuslit ypok. O600mIeHE U
CHCTEMATU3aLMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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