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AHHOTAIIUS K PABOYEM ITIPOTPAMME YUEBHOI'O IPEIMETA «XAMMSI.
BA3OBbIIl YPOBEHb»

Pabouast mporpamma yueGHoT0 nipeamera «Xumusi. bazoBerit ypoBeHb) (Haee — pabodast
nporpamMMa) pa3paboTaHa B COOTBETCTBUM CO cleAylomed oQUIMaIbHONH IMPaBOBOM
nHpopManuen:

— ®enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoanuu B Poccuiickoii
denepanuny;

— IIpuxazom Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 «OO6 yTBep»)aeHUU
(denepaabHOrO  rocylapcTBEHHOro  00pa30BaTENBbHOIO  CTaHJapTa OCHOBHOTO  OOIIEro
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 370 «OO6 yTBep»KaeHUU
denepanbHON 00pa30BaTENBLHON MPOTPAMMBI OCHOBHOTO 00IIIero 00pa3oBaHUs;

— CanurapapiMu  TipaBuwiiamMu u HopMmamu  CanlluH 1.2.3685-21 «['uruennueckue
HOPMATHBBI U TPeOOBaHMS K 00ecreueHnI0 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakTOpOB cpenbl OOMTAaHUM», YTBEP)KACHHBIMH MOCTAaHOBJICHHEM [ JTaBHOTO roCyJapCTBEHHOTO
canuTapHoro Bpada Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canunrtapueivu  npaBwiiamu  CIT 2.4.3648-20 «CaHUTapHO-3MTUIEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHHU3aIUsM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH H
MOJIOZIEKU», YTBEP>KICHHBIMU IIOCTAHOBJIEHHEM [JIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit denepanuu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOTrpaMMbl OCHOBHOTO 00111ero o0pa3oBanus Jlumes Ne 369.

Pabouas mporpamMma obecreunBaeT AOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKuT:

— TlosicHUTENBHYIO 3aIIKUCKY;

— Copnepkanue yueOHOTO TIpeIMETa;

— Ilnanupyemsbie pe3ybTaThl OCBOCHUS YU€OHOTO MPEAMETA;
— TemaTnueckoe miiaHUpPOBAHUE.

Pabouas mnporpamMMa SBISETCS 4YacTbI0 OCHOBHOW 0Opa3oBaTeNbHONW MPOTPaMMBI
OCHOBHOTO0 06mero oopazoBanus Jlumes Ne 369, npunsaroi pemenuem [lemarorngeckoro coBera
Jluues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBEepkACHHOM MPHUKA30M JTUPEKTOpA
Junest Ne 369 ot 01.09.2023 Ne 75/21-o0x.



Brimucka-u3BieueHne 3 OCHOBHOM 00pa3oBaTeIbHON
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IHHOACHUTEJBHAA 3AIINCKA

Pabouass mporpamma 1o yueOHOMY mpeaMery «Xumus. ba3oBblii ypoBeHb» (naiee
COOTBETCTBEHHO — pabouas mporpamma o XMMHHN) BKJIFOYAET NMOSICHUTENIbHYIO 3aIIUCKY, COJIEpKaHHe
o0y4eHusi, IUTAHUPYEMbIE pe3yJbTaTbl OCBOCHHUS MPOrpaMMbl 10 XHMHH, TEMaTHUECKOE
IUTAHUPOBAHHUE.

Pabouas mporpaMma 1o XuMHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJIE€HA Ha
OCHOBE TpeOOBaHMIl K pe3ynbTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeIbHON NMPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeacrasiaeHHbx B @I'OC 00O, a Taxxe Ha ocHOBe (enepanbHOil paboueit
IpOrpaMMbl BOCIIUTaHHUSA U C Y4ETOM KOHLIENIUM NpernojaBaHus yd4eOHOro mpeamera «XvUMHA» B
oOpa3oBaTenbHbIX opranm3aiusax Poccuiickoit deneparuu.

Pabouast mporpaMMa 1o XUMHUH JAeT MPEACTABICHUE O IEJIX, 00mel cTpareruu oO0y4eHus,
BOCIIUTAHUsI W PA3BUTHS OOYYAIOIIMXCS CPEICTBAMH Y4eOHOro TMpenMeTa, YCTaHABIUBAET
00s13aTesIbHOE MPEAMETHOE COJEpKaHHue, NMpelyCMaTpUBACT pacHpeiesieHHe €ero Mo KjaccaMm H
CTPYKTYpUPOBAaHHE 110 pa3jielaM U TeMaM IpOrpaMMbl 10 XMMUH, ONPEAEISAET KOJUYECTBEHHbIE U
Ka4eCTBEHHBIE XapaKTEPUCTUKU COJCPKAHUSA, PEKOMEHIYEMYIO I0CIIEA0BAaTEIbHOCT H3yUYCHHUS
XUMHUU C y4ETOM MEXIIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBsi3eHd, JOTMKH y4yeOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEH O0ydJaromuxcs, OnpeAessieT BO3MOXKHOCTH MpeaAMeTa JJIs peanu3aluu
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHON NpOrpaMMbl Ha YpOBHE
OCHOBHOTO 00111er0 00pa30BaHusl, a TaK)Ke TPEOOBAaHUHN K pe3ysibTaTraM OOy4YeHHS XUMUU Ha YPOBHE
neneil WM3ydyeHWs TpeAMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATENBHOW  JESATEIBLHOCTH
00ydJaromerocs Mo OCBOCHUIO0 y4eOHOTO COIePIKAHMUS.

3HaHUE XUMHUH CIY>KUT OCHOBOH 1Js1 ()OPMHPOBAHUS MHUPOBO33pEHHUSI 00yUaroOIIEerocs, ero
NPEACTaBICHUN O MaTepUantbHOM €AMHCTBE MHUPA, BAXKHYIO POJIb MIPAIOT (OPMHUpPYEMbIE XUMHUEH
NPECTaBICHNUS O B3aWMOIIPEBPAIICHUSAX SHEPTUU M 00 BOJIONMU BEIIECTB B MPUPOIE, O MYTAX
peleHus r100aIbHBIX IPOOIeM YCTOHYHUBOTO Pa3BUTHS UEIOBEUECTBA — CHIPbEBOM, SJHEPreTHUECKOH,
MUIIEBOM U 3KOJOrMYECKON 6€30MacHOCTH, MPOOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xuMuu:

CHOCOOCTBYET pealn3aliid BO3MOXKHOCTEH NJIsi caMOpa3BUTUS U (HOPMUPOBAHMS KYJIbTYPHI
JUYHOCTH, €€ 001el 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHME MBIIIJICHUS M TBOPYECKUX CIIOCOOHOCTEH OO0ydarouiuxcs,
HaBBIKOB UX CaMOCTOATENBHOM yueOHOH AeATEeIbHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIE0BATENCKUX
yMEHUH, He0OOXOMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK U B PO(PECCUOHATILHOMN 1A TEIbHOCTH;

3HAKOMMT CO CHEeNHU(PUKOI HAyYHOTO MBILICHHS], 3aK/1aJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIA1a HA
€IMHCTBO TMPUPOJIBI U YETIOBEKA, SBIISETCS OTBETCTBEHHBIM 3TAalloM B (DOPMUPOBAHUU €CTECTBEHHO-
Hay4YHOI rpaMOTHOCTH 00yYaroIuXcs;

CHOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
IPUPOJE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOrMUYECKOe 00pa3oBaHue 00yUYarouXCsl.

JlanHbple HampaBiieHUST B OOyYeHHMM XHMHUHU OOECHEUMBAIOTCS CHEHU(PHUKON COAep:KaHUsS
y4eOHOro npenMeTa, KOTOPbIM SIBISETCS NMEAArorMuyecky aJalTUPOBAHHBIM OTPAXKEHHEM 0a30BOM
HayKU XMMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIEro o0pa3oBaHUsS OPHUEHTHPOBAH HAa OCBOEHHUE
00yYaromMMHUCS CUCTEMbI NMEPBOHAYAIBHBIX MOHSATHH XMMHH, OCHOB HEOPIaHWYECKOH XUMHU H
HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHATHIH OPraHU4YECKON XUMHH.

CrpykTypa cojaepkaHHsl NpOrpaMMbl MO XMMHUH C(QOPMHUpPOBaHA HAa OCHOBE CHUCTEMHOTO
noaxona k e€ nzydenuto. CopepikaHue CKIaIbIBaeTCs U3 CUCTEMBI TOHATUN O XMMUYECKOM 3JIEMEHTE
U BEIIECTBE W CUCTEMbl MOHATUH O XHUMHYECKOH peakuunu. OOe 3TH CHUCTEMBI CTPYKTYpPHO



OpraHM30BaHbl IO MPHUHIMIY IOCIEA0BAaTENIBHOIO Pa3BUTUS 3HAHUNW HA OCHOBE TEOPETUUYECKUX
IIPEICTABICHUI pa3HOrO YPOBHSI:

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

— Ilepuonnueckoro 3akona J[. . MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— TpEeACTaBICHUN 00 JIEKTPOTUTUYECKON AUCCOLMAIIMN BEIIECTB B paCTBOPAX.

TeopeTnueckue 3HAHHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TOJIYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIENOBATEILHO OT OAHOTO YPOBHS K JPYTOMY, BBIITOJIHSAS
¢GyHKIMN OOBSICHEHHS] U MPOTHO3UPOBAHMS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH MPaKTHYECKOTO
MIPUMEHEHUS U MTOJTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpamMmbl MO XHUMHHM CHOCOOCTBYET (DOPMHPOBAHUIO MPEICTABICHUS O
XMMHYECKOM COCTaBJISIONICH HAay4HOM KApTHUHBI MHUpa B JIOTUKE €€ CHUCTEeMHON MPHUPOJBbL,
LIEHHOCTHOTO OTHOUIEHMsI K Hay4YHOMY 3HaHHUIO M METOJaM II03HaHus B Hayke. M3yueHue xumuu
MPOUCXOIUT C MPHUBJICYECHUEM 3HAHUM U3 paHee M3YYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaromuii
Mup», «buonorus. 5-7 knaccel» U «dusuka. 7 Kiacey.

[Tpy M3ydeHHH XUMHHU MPOUCXOIUT (GOPMUPOBAHHE 3HAHUN OCHOB XMMHUYECKOW HAayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON JESITEIHHOCTH YEJIOBEKAa U KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOM KyNlbTYypbl. 3aaya yueOHOTo nMpeaMeTa COCTOUT B (POPMHUPOBAHUH CHCTEMBI
XUMHUYECKHX 3HAHWA — BaXXHEWIIUX ()AKTOB, MOHITHIA, 3aKOHOB M TEOPETHUECKUX MOJIOKECHUH,
JOCTYIHBIX 0000IIEHHI MUPOBO33PEHUECKOT0 XapaKTepa, A3blka HayKu, B IPUOOIIEHNN K HaAyYHbIM
METO/aM MMO3HAHMS MPU U3YYEHHUH BEIIECTB M XUMUYECKUX PeakUuil, B GOPMUPOBAHUU U PA3BUTHH
MO3HABATENbHBIX YMEHMM W HMX NPUMEHEHHH B Yy4eOHO-TIO3HABATEIBbHOM U  y4eOHO-
UCCIIEIOBATEIbCKON JEATEIbHOCTH, OCBOCHUHU TMPaBHJI 0€30MacCHOTO OOpallleHHs! ¢ BEIIEeCTBAMH B
IIOBCEIHEBHOM KU3HU.

[Ipy u3ydyeHMHM XMMHUU Ha YpPOBHE OCHOBHOIO OOIIero o0pa3oBaHHs BaXKHOE 3HAUYECHUE
npuoOpeny Takue 1eH, Kak:

—(opMHUpOBaHHE HMHTEIEKTYalbHO pPa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY HMPUHSATHIO PELICHUH, CIIOCOOHOHN aJanTHUPOBATHCS K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

—HaNpaBICHHOCTh OOyYeHUS Ha CHUCTEMaTHYeCKOoe MpuoOIIeHHe oOydaromuxcs K
CaMOCTOSITENIbHOW TO3HABATEIbHON JESITEIBHOCTH, HAYYHBIM METOAAM IMO3HAHU, (OPMHUPYIOLUINM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

—o0ecrieyeHre YCIOBHM, CIIOCOOCTBYIOIIMX TMPUOOPETEHHIO OOYyYaroIMMHUCS — OIbITa
pa3HooOpa3HOW JEATENIbHOCTH, IMO3HAHMWA M CAaMOIO3HAHMSA, KIIIOUEBBIX HABBIKOB (KITIOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I Pa3IMUHbIX BUJOB JIESTEIbHOCTH;

— opmupoBanue o0mel (yHKIIMOHATBLHOW W E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YHcIe YMEHUN OOBACHATH U OLIEHUBATDH SBJICHUS OKPYXKAIOIIEro MHUpa, UCTIONb3Ysl 3HAHHS U OIIBIT,
MOJTyYEHHBIE TIPU U3YYEHUU XUMUH, IPUMEHSAThH UX MPU PEIICHUU MPOOJIeM B MOBCEIHEBHOM KU3HU
U TPYZIOBOM I€ATEIBHOCTH;

—dopmupoBanue y oO0yyaromMxcs TYMaHHUCTHYECKHX OTHOIICHWN, TMOHUMAaHUS I[€HHOCTH
XUMHUYECKUX 3HAHMM JUIsl BBIPAOOTKHM H3KOJOTHYECKH I[eJIeCOO0pa3HOro IMOBEIACHHUS B OBITY U
TPYJIOBOH AEATEIBHOCTH B LIENISAX COXPAHEHUSI CBOETO 3I0POBbS U OKPYKAIOIIEW PUPOTHON CPEbI;

— pa3BUTHE MOTHBALIMU K 00Y4YEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHMS OOIIEYETIOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY POt U
HAIPaBJIEHHOCTHU JaJIbHEHIIET0 00yUYeHHUSI.

VYuebublil mpeamer XUMHS OTHOCUTCS K TpeAMeTHOH obnactu «EcTecTBEHHO-HAayudHBIE
npeaMeThl». M3yueHne XuMur MpoUuCXOJUT C MPUBJICYCHHEM 3HAHUM U3 paHee N3YUYEeHHBIX yU4eOHbIX
npeameroB: «Oxpyxaroumii Mupy», «buonorus. 5-7 knaccel» u «@usmka. 7 kmace». Obiee 4ucio



qacoB, OTBGI[éHHBIX AJI1 U3y4YCHUS XUMHWU HAa YPOBHC OCHOBHOT'O OGH.IGFO 06pa30BaHI/I$I, COCTAaBJISICT
136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Heeno), B 9 kimacce — 68 yacoB (2 4aca B HEZIETIO).

COJIEP)KAHUE YUYEBHOI'O TIPEJIMETA «XUMMWSI. BA3OBBIIl YPOBEHb»

8 KIIACC

Pa3nea 1. [leppoHavyaabHble XUMHUYECKHE NIOHATHS

[Ipeamer xumun. Pois xuMun B KU3HM YeJIOBEKa. XUMHUS B CUCTEME HayK. Tena u BellecTsa.
®dusnyueckue CBOMCTBA BEUIECTB. ATperaTHoe cOCTOsiHME BellecTB. [loHsATHE 0 MeToaX MTO3HAHUS B
xuMud. Yucteie BenecTBa U cMmecu. CrocoObl pa3eieHus: CMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3T1eMEHThl. CUMBOJIBI XMMUYECKUX 3JIeMEHTOB. [IpocThie u
CJI0OKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumuyeckasi popMyna. BaleHTHOCT aTOMOB XMMHUYECKUX SJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHOCUTENbHAsA aTOMHAas Macca. OTHOCUTENBHASI MOJIEKYJISIpHAst Macca. MaccoBast
JIOJISI XUMUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Momnbs. MosipHas macca. B3auMocBsi3b KOJIU4YEeCTBA, MACChl U YHCIa
CTPYKTYPHBIX €AMHHUII BelecTBa. Pacuérsl mo popmynam XUMUYECKUX COEIMHEHUH.

PU3NYECKUE U XUMUYECKHE SIBICHUSI. XUMHUECKasl peaKLMsl ¥ €€ MPU3HAKU. 3aKOH COXPaHEHHUSI
Macchl BEIIECTB. XuMu4eckue ypaBHeHus. Knaccudukanus XuMUYECKUX peakuui (CoeauHeHus,
pa3noKeHus, 3aMEIICHUs, 00MEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XHMHMYECKOW TOCYJOH, MpaBuiaMu paboThl B JabopaTopuu U NpHUEMaMU
oOparieHust ¢ J1abOpaTOpHBIM OO0OpPYAOBAaHHEM, HM3YYCHHE M ONUCaHWE (U3UYECKUX CBOMCTB
00pa3Il0B HEOPraHWYECKUX BEUIeCTB, HaONMoAeHne (U3MUecKuX (TUIaBJIICHWE BOCKA, TasHUE JIbJA,
pacTHpaHue caxapa B CTYIKe, KUIIEHHE M KOHJEHCAlUs BOJbI) U XMMHYECKUX (TOpPEHHE CBeuH,
NPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMOJEHCTBHE MeJa C KUCIOTOM) sIBIECHUH, HaOmIoneHNe U
ONMCAaHNE NPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuuid (pa3joKeHue caxapa, B3auMOJEHCTBHE
CepHOW KHCIOTHI C XJOpUIOM Oapusi, pasznoxenue runpokcuga menu (II) mpu nHarpeBanum,
B3aMMOJICHCTBHUE Kene3a ¢ pacTBopoM cos meau (1), m3ydenne cmocoOOB pa3aesieHusi cMecei: ¢
MOMOIIbI0 MarHuTa, (QUILTPOBAaHUE, BBIAPUBAHUE, AUCTHIULINSI, XpoMmarorpadus, MpOBEACHHE
OUMCTKHM T[IOBAapEHHON COJM, HaONIOJICHHE W ONHCAHHWE pPEe3yJbTaTOB IPOBEIEHUS OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUsI MaCChl, CO3/IaHHE MOJIEIEeH MOJIEKYJI (IIapOCTEPHKHEBDIX ).

Pa3znen 2. BaxkHeiilue npeacTaBuTeId HEOPraHUYeCKHUX BellecTB

Bo3nyx — cmech raszoB. CocraB Bo3myxa. Kuciopon — 37I€MEHT M IIPOCTOE BELIECTBO.
Haxoxnenue kucimopona B mpupoje, GU3MYECKHe W XUMUYECKHUE CBOMCTBA (PEaKIMHM TOPEHUSA).
Oxcunel. Ilpumenenue kucinopoma. CrnocoObl TONyYeHHUS KHUCIOpoAa B J1a0OpaTOpuu W
npoMbIUieHHOCTH. KpyroBopor kucinopoaa B mpupoge. O30H — amuioTpomnHas MoauduKanus
KHCIIOpOJa.

TennoBoit 3h(dEKT XUMHUYECKOW peakIuu, TEePMOXMMHYECKHE YpaBHEHHUS, DJK30- H
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arpsS3HEHUE BO3/AyXa, YCUJIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CJIOSI.

Bonopon — snemeHT u npoctoe BemecTBo. HaxoxeHre Bogopoa B mpupojae, Gu3ndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI omyyeHusi. KucioTel u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YPaBHEHUSIM.

®dusznueckue CcBoWcTBAa BOAbl. Boaa kak pactBoputenb. PactBophl. HaceilienHble u
HEHACBIIICHHbIE pacTBOPHL. PacTBOpuMOCTh BeliecTB B BoJe. MaccoBas /10151 BELIECTBA B PaCTBOPE.
Xumuueckue cBoicTBa Bonbl. OcHoBaHMs. Posb pacTBOpPOB B NpUPOAE M B KU3HU YEJIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arpsi3HeHUEe NPUPOIHbIX BoJ. OXpaHa v OUMCTKA TPUPOIHBIX BOJ.



Knaccudukanus Heopranmveckux coequHenuit. Oxcuapl.  Kiaccupukamuss OKCHIOB:
coyieoOpasyrorire (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIC) U HeconeoOpasyronme. HoMmenknarypa
OKcHA0B. DU3HUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [loirydeHne okCuaoB.

OcnoBanus. Kiaccudukanust ocHOBaHWN: TMIETOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenknarypa ocHoBanuil. @Pusnueckue M XHMMHUYECKHE CBOMCTBA OcHOBaHMU. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkiarypa kucior. Dusnueckue M XUMHUYECKHE
cBoiicTBa kuciot. Psag akruBHoctu metamuioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenknarypa coneii. @usnueckne u XuMHUYECKUE CBoMcTBa coiiel. [lonyuenue conen.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE OMNpEJIeIICHHE COJEpXKaHUS KHCIOpoJa B BO3JAyXe, MOJydyeHHue, coOupaHwue,
pacmo3HaBaHME ¥ M3yYEHHUE CBOMCTB KHUCJIOpOJa, HAOMIOJEHUE B3aWMOJCHCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBHSI BO3HHUKHOBEHHUS U MpEKpallleHUs TOpeHHs (Mokapa), O3HaKOMJICHHE C
oOpa3iiaMu OKCHJIOB M OMHMCAHUE X CBOWMCTB, OTyuyeHUE, COOMpaHue, pPaclio3HaBaHUE U U3yUCHHE
CBOHMCTB Bojopoaa (TopeHue), B3auMojeiicTBue Boaopoma ¢ okcuaom meau (II) (Bo3mokHO
UCIIONIb30BaHNE BHJICOMATEPUAIOB), HAOIO/IEHHE OOpasloB BEIMIECTB KOJUYECTBOM | MOIb,
UCCJIeJIOBaHHE OCOOCHHOCTEH PacTBOPEHHUS BEIIECTB C PA3IMYHON paCTBOPUMOCTbHIO, TPUTOTOBIICHHE
pacTBOPOB C OIPENEIEHHON MACCOBOM J0OJIEM PAaCTBOPEHHOIO BELIECTBA, B3aUMOJECHCTBUE BOIBI C
MeTayutlaMH (HaTpyueM U KaibIiueM) (BO3MOKHO HCIIOJIh30BaHHE BUICOMATEPUAIIOB), UCCICIOBAHNE
00pa3I0oB HEOPraHWYECKUX BEIISCTB PA3JIMYHBIX KJIAcCOB, HAONIOIEHUE HM3MEHEHHUS OKpPaCKH
WHIUKATOPOB B PAcCTBOpPAaxX KHUCJIOT W IIeioued, n3ydeHue B3ammonenctBus okcuma meau (II) c
pacTBOPOM CEPHOM KHUCIIOTBHI, KHUCIOT C METaJUIaMH, DPEaKUUW HEUTpanu3aluu, IOJy4ECHHE
HEpPacTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOTO METaJlla JPYTMM W3 PACTBOpA COJIM, PEUICHUE
AKCIEPUMEHTANBHBIX 337a4 N0 TeMe «BaxkHeNmMe KI1acChl HEOPraHUYECKUX COCAUHEHUIN.

Paznean 3. Ilepuoanyecknii 3axkoH u [lepuoguveckasi cucreMa XuMHYEeCKHX 3j1eMeHTOB /1.
N. MenpeneeBa. Ctpoenne aToM0B. XUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIACCU(DUKANNYA XUMHYECKHX 3JIeMEHTOB. [IoHSATHE O Tpymmax CXOMHBIX
3JIEMEHTOB (LIEJIOYHbIE U IIETOYHO3EMENbHBIE METAJIbl, TaJOTeHbl, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEepHbIE OKCUIBI U TUIPOKCHIBI.

Ilepuonnueckuii 3akoH. [lepuonuueckas cucrema xumudeckux 3neMeHToB JI. 1. Menaeneena.
Kopotkonepuoanas u nmuaHONIEproAHast GopMbl [leproanueckoit cHCTEMbI XUMHYECKUX DJIIEMEHTOB
. U. Mengeneesa. Ilepuoast um rpynmbl. OU3NYECKU CMBICT MOPSAIKOBOTO HOMEpPA, HOMEPOB
NepHo/ia U TPYMIIIbI 3JIEMEHTA.

Ctpoenune atomoB. CoctaB aTOMHBIX sjaep. M3oTomnbl. DiekTpoHbl. CTPOCHUE JIEKTPOHHBIX
00ost0uek aToMoB TiepBbIX 20 xuMuueckux neMeHToB [lepuonudeckoii cucrems! [{. . Menneneesa.
XapakTepucTHKa XHMHYECKOrO0 3JIEMEHTa Mo ero mnojoxkeHuto B Ilepuommueckoit cucreme JI.
H. Menpneneesa.

3aKOHOMEPHOCTH M3MEHEHMS paguyca arOMOB XMMHYECKUX 3JEMEHTOB, METAUIMYECKUX H
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoi CUCTEMbl XUMUUYECKUX IJIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. J[. . Menenees — yd€HbIN U TpaXXAaHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (MOJIspHAs U HETIOJSIpHAs) CBSI3b. DJIEKTPOOTPUIATENIbHOCTD
XUMUYECKUX AJIeMeHTOB. IOHHas CBS3b.

Crenens okucneHusi. OKUCIUTENIBHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipouecchl okucnenus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHm:



u3ydeHre 00pa3IoB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCH/IA IUHKA C
pacTBOpamMu KHCIOT U LIEJI0YEH, TPOBEAECHHE OIBITOB, MWILTIOCTPUPYIOIIMUX TPUMEPBI OKUCINUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKLUil (TOpEHUE, peaKLUu pa3yIoKEeHNs, COETUHEHMS).

9 KUIACC

Pa3znea 1. BemecTBO M XUuMH4YecKasi peakius

IIepnonnueckuit 3axoH. [lepuoanueckas cucrema xuMuyeckux ieMeHToB /. 1. Menneneesa.
CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX 3JIE€MEHTOB MEPBBIX TPEX
NEPUOJIOB, Kallus, KaJbLIMS M MX COEAUHEHUH B COOTBETCTBHUU C TOJIOKEHHUEM OHIIEMEHTOB B
Ileproanueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbl XHMHUYECKOM CBSI3M. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBHCHMOCTH CBOWCTB BELIECTBA OT THUIIA KPUCTATMYECKON PEIIETKU U BUIa XUMUYECKOH CBSI3U.

Krnaccudukanust 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XMMUYECKHE CBOMCTBA BEIIECCTB,
OTHOCSIIIMXCS K Ppa3MUYHBIM KJaccaM HEOPraHMYEeCKHX COCJIMHEHUHN, TeHeTHYecKass CBS3b
HEOPTraHUYECKHUX BEILIECTB.

Knaccudukanus XMMHUYECKUX peakIUil MO pa3iuyHbIM MpU3HaKaM ([0 YUCIY U COCTaBy
YYaCTBYIONIMX B PEAKIIMH BEIIECTB, IO TEILIOBOMY 3(PEKTy, IO U3MEHEHHIO CTEIIEHEH OKHCICHUS
XUMHUYECKHUX 3JIEMEHTOB, 110 OOPaTUMOCTH, 110 YHAaCTHIO KaTaau3aTopa). DK30- U SHI0TEPMUYECKUE
peaKIu, TePMOXUMUYECKUE YPABHEHUSI.

[TonsiTie 0 CcKOpoCcTH XHUMHUYECKOW peakimuu. [loHsTHe 00 00paTUMBIX M HEOOPATUMBIX
XUMUYECKHUX peakuusax. [IoHsTHe 0 TOMOT€HHBIX U TeTepOreHHbIX peakiusax. [lonsTue o karamuse.
[TonsiTe 0 XxuMHUyeckoM paBHOBecHH. DAKTOPHI, BIUAIONINE HA CKOPOCTh XUMUYECKOW PEaKkuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE — PEAKIMH, JJIEKTPOHHBIH  OalaHC  OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiI€HUE YpPABHEHUN OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOJIb30BaHUEM METO/1a AJIEKTPOHHOIO OaliaHca.

Teopust 3MEKTPOJUTUYECKON AMCCOUMALMH. ODIEKTPOIUTHI U HEINEKTPOJUTHL. KaTHOHBI,
aHUOHBI. MeXaHn3M AMCCOIMAIMK BEIIECTB C PA3JIMYHBIMU BUJAAMU XUMUYECKOW cBsizU. CTerneHb
mucconuaiuu. CUIbHBIE U c1a0ble SJICKTPOIHUTHI.

Peakiun woHHOTO OOMEHA. YCIIOBHsI MPOTEKAHUS PEAKIMA HOHHOTO OOMEHa, TOJIHBIE H
COKpalllEHHBbIE MOHHBIE ypaBHEHHs peakiuil. CBONCTBAa KHUCIOT, OCHOBAHMM U COJIEM B CBETE
MIPEACTABICHUI 00 AIEKTPOIUTHIECKON nuccormainuu. KauecTBeHHbIe peakin Ha HOHBI. [loHsTHE
O THJIPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMIJICHHE C MOJIETISIMU KPUCTATNIMYECKHUX PEIIETOK HEOPraHUYECKHUX BEIIECTB — METAIIIOB
U HeMmeTawioB (rpadura W anamasa), CIOXKHBIX BEIISCTB (XJOpUIA HATPHUA), HCCICIOBAHUE
3aBUCHUMOCTH CKOPOCTH XUMUYECKOU PEAKIINH OT BO3JECHCTBUS PA3TUIHBIX ()aKTOPOB, UCCIICIOBAHUE
3IEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MpOIECCa NUCCOLMALMM KHUCIOT, IIeio4Yel u comeit
(BO3MOYHO UCTIOJB30BaHUE BHJICO MATEPHUAJIOB), IPOBEACHHUE OTBITOB, MILTIOCTPUPYIOIIUX MPU3HAKH
MPOTEKAHUs PeaKInii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCajIKa, BHIJICICHHUE Ta3a, 00pa3oBaHNE BOHI),
OMBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid (ropeHue,
peakuuy pas3ioXKeHHs, COCAUHEHHUS), pPACllO3HABaHHWE HEOPraHMYECKUX BEIIECTB C IMOMOUIBIO
KAueCTBEHHBIX PEAKIIUN HAa MOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 33]1a4.

Pasznen 2. HemeTa/sIbl 4 UX coOeINHEHUS

OO6mas xapakTepucThKa rajoreHoB. OCOOCHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIC CTEIICHU
okucienus. CTpoeHne W (U3MUYECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XMMHUYECKHE
CBOMCTBa Ha TIpUMEpe XJiopa (B3aUMOJEHCTBHE C MeETa/NIaMH, HEMETA/UIaMH, IIEJI0YaMH).



XnopoBogopoa. CofsiHass KUCIOTa, XMMHUYECKHUE CBOMCTBA, MOJydeHHe, NpuMeHeHue. JleiicTBue
XJIOpa 1 XJIOPOBOJI0PO/1a Ha OpraHu3M yesioBeka. Basknelme XI0puabl U UX HaX0KIEHUE B IPUPO/IE.

OOmast  xapakrtepuctuka 3ieMeHToB VIA-rpynmbl.  OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHble CTeneHu okucieHus. CrtpoeHne M (U3MYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOITHBIE MOIU(PUKAIIMH KHCIOPOJa U cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBoaopo]i, cTpoeHue, pusndeckre u XumMmuieckue cBoiictBa. OKCUIBI cephbl KaK MPeICTaBUTEIH
KHACIOTHBIX OKcUaoB. CepHasi KucioTa, (U3MYECKHMEe W XHMMHUYECKHe CBoicTBa (00Iue Kak
MPEJICTaBUTENS Kilacca KUCIOT M crneurduueckue). XUMUYECKUE pPEakKIMH, JeKallie B OCHOBE
NPOMBIIIJICHHOTO CIOCO0a TMOJIydeHHs] CepHOM KucnoThl. llpumenenue cepHoit kucnoTsl. Comu
CEpHOI KHUCIOTHI, KaUeCTBEHHAs peakius Ha cyibdar-uoH. Haxoxaenue cepbl u €€ coeJMHEHHI B
npupoze. XMMHUYECKOE 3arpsi3HeHNE OKPYKaIOLIeH Cpebl COSMHEHUSMH Cepbl (KUCIOTHBIE TOKIH,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 TIPEIOTBPAIICHHUS.

OOmast  xapaktepucTuka 3JeMeHTOB VA-Tpymnmbl. OCOOEHHOCTH  CTPOCHHS  aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHUs. A30T, pacpocTpaHeHHe B Ipupoe, GU3ndeckrue U XUMUYeCKue
coiictBa. KpyroBopor asora B mpupone. AMMHAK, €ro (U3NYECKHEe W XUMHUYECKHE CBOMCTBA,
nojiyueHue u npumenenue. Coiau aMMOHUS, X PU3NYECKUE U XMMUYECKHE CBOMCTBA, MPUMEHEHHE.
KauyectBeHHast peakuuss Ha WOHBI aMMOHHs. A30THas KUCIOTa, €€ MoiydyeHHe, (pu3nyeckue u
XUMUYECKHE CBOWCTBa (00mME Kak TMPEACTaBUTENS Kiacca KHCIOT U CHelupUUYecKue).
Hcnonp3oBaHrne HUTPATOB U COJIEH aMMOHMS B KAaueCTBE MHHEPAJIbHBIX YAOOpeHHH. XuMuueckoe
3arpsi3HEHNE OKPYKAIOIEH cpelibl COSMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/U, 3arpsi3HEHUE BO3/yXa,
no4Bbl ¥ BO0EMOB). Docdop, amtorpornHsie Moaudukanuu dochopa, Gusnyeckrue 1 XUMHUECKUE
cBorictBa. Okcua ¢ocdopa (V) u docdhopHas kucinora, QpuU3NUEeCKHe W XUMHUYECKHE CBOMCTBA,
nonydenue. Mcnons3zoBanue ¢pochaToB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mass  xapaktepuctuka djeMeHTOB [VA-rpynmbel.  OCOOEHHOCTH  CTPOCHHS  aTOMOB,
XapaKTEpHbIE CTEMEHU OKUCICHUS. YTIEpoJ, aUIOTPONHbIE MOIU(UKAINKM, PACHPOCTPAHEHUE B
npupoje, GU3NIecKue U XUMHUUYECKHe CBOMCTBa. AjcopOrus. KpyroBopoT yriepona B mpupoe.
Oxcuapl yriepoaa, ux (U3NYECKHe M XMMHYECKHE CBOMCTBA, JEMCTBUE HAa KHUBBIC OPraHU3MBI,
MOJyYeHHE W MPHMEHCHHE. DKOJOTMYCCKHE MpoOiIeMbl, CBsA3aHHbIe ¢ okcuaom yriepoaa (1V),
TUIIOTe3a IJI00ANbHOr0 MOTEIUICHUS KIIMMaTa, MapHUKOBBINA 3 dekT. YroapHas KUcioTa u e€ coiu,
ux (pu3nueckue ¥ XMMUYECKHE CBOMCTBA, MOJyueHHE U npuMeHeHHe. KauecTBeHHast peakius Ha
KapOoHaT-MOoHBL. Vcnonap3oBaHne KapOOHATOB B OBITY, METUIIMHE, MPOMBIIIICHHOCTH M CETbCKOM
XO341CTBE.

[lepBoHauanbHbIE MOHATHS 00 OPTrAaHUYECKUX BEIIECTBAX KaK O COSMHEHUAX yriepoaa (MeTaH,
9TaH, OSTWJICH, alleTWJIEeH, JTaHOJ, TJHUIEpPUH, YKCycHas Kuciora). [IpuponHble HCTOYHHKHU
YIJIEBOAOPOAOB (YroJib, IPUPOAHBINA ra3, HeTh), IPOAYKTH UX NepepadoTku (OeH3MH), UX POJb B
ObITYy M TPOMBINUIEHHOCTH. [loHATHE O OHMOJOrMYecKH BaXKHBIX BEIIECTBAX: JKUpax, OenKax,
yIJIeBOAaX — W HUX POJIM B JKU3HM 4YEJIOBEKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX H
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢pusnueckue 1 XUMHUECKUE CBOMCTBA, OJdydeHne U npumeHenne. CoeMHeHus
KpeMHusi B mipupoae. O0mme npenacraBiaeHus o0 okcuae kpemuus (IV) m KpeMHHEBOM KHCIIOTE.
Cunmkatpl, WX HCHOJB30BaHHWE B OBITY, B MPOMBIIUICHHOCTH. BaxXHEWIIHe CTpOHUTENIbHbIC
MaTepuaibl: KepamMHuKa, CTEKJIO, IIeMEeHT, OeToH, xene300eroH. IIpobrmembr OGe3omacHOTO
UCTIOJIb30BAaHUS CTPOUTENBHBIX MaTEPUAIIOB B IOBCETHEBHOMN YKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre OoOpa3lOoB HEOPTaHWYECKHX BEIECTB, CBOWCTB COJITHOW KHCIIOTHI, MPOBEACHUE
KAueCTBEHHBIX PEaKIMil Ha XJIOpUA-UOHBI U HAOIIOJAEHHE MPU3HAKOB HMX IMPOTEKAHMS, OIBITHI,
oTpakaromue (pu3nuecKue M XMMUYECKHE CBONCTBA TAJIOI€HOB M HX COEAMHEHUH (BO3MOXXHO
WCIIOJIb30BAaHUE BHUICOMATEPHUATIOB), O3HAKOMJICHHE ¢ oOpaslaMu XJIOPUIOB (TaJIOTCHHUIOB),



O3HaKOMJICHHE ¢ oOpa3mamMu ceppl M €€ COEAMHEHUSMH (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEPHAJIOB),  HAOJIOJEHWE  mpolecca  OOyriaMBaHUS — caxapa  TOJ  JICWCTBHEM
KOHIICHTPUPOBAHHOW CEPHOI KHUCIIOTHI, M3y4eHHE XHUMHUYECKHX CBOICTB pa30aBlieHHON CEpHOM
KHCJIOTBI, NPOBEJCHHE KAaueCTBEHHOM peaklUd Ha Cynb(aT-uoH M HAOJMIOJEHHE NpU3HaKa e
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MYECKUMHU CBOICTBaMHU a30Ta, (ocdopa W MX COEAMHEHUM
(BO3MOYXHO HMCIOJIb30BaHUE BHJICOMATEPUAIOB), oOpa3liaMu a30THBIX M (HOChHOPHBIX YAOOpEHUH,
NoJy4YeHue, COOMpaHue, paclio3HaBaHUE U N3YUYE€HUE CBOMCTB aMMMaKa, IPOBEICHNE KaUeCTBEHHBIX
peakiuii Ha MIOH aMMOHUS U (Hoc(aT-MOH U N3ydEHHUE IPU3HAKOB UX MPOTEKaHUs, B3aUMOJIeiCTBHE
KOHIICHTPUPOBAHHON a30THOW KHCIOTHI C MEAbIO (BO3MOXKHO HCIOJb30BAHHUE BHJICOMATEPHAIIOB),
U3ydeHHe MoJellell KpUCTAJUIMYECKMX PeIIETOK anMasa, rpadura, QyninepeHa, 03HAKOMIIEHUE C
IPOIIECCOM  AACOPOIMM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM
IPOTHBOIa3a, MOJy4YeHHE, COOMpaHHe, PACIO3HABAHWE M HM3YYEHHE CBOMCTB YIJIEKHCIIOIO TIasa,
NpOBEICHUE KAa4eCTBEHHBIX PEaKUWi Ha KapOOHAT M CHIMKAT-UOHBI U W3YyYEHHE NPU3HAKOB HX
NPOTEKaHHs, O3HAKOMJICHME C NPOAYKIHEH CHIMKATHOH IPOMBIIUICHHOCTH, pEIICHUEe
AKCIIEPUMEHTAJIBHBIX 33a4 10 TeMe «BaykHelI11e HeMeTaJlIbl U UX COEIUHEHUS».

Pa3nen 3. MeTa/iIbl M MX COeAMHEHUS

OO0mmas XxapakTepUCTHKAa XUMHUECKHX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUH MX TIOJIOKCHUS B
[Tepuoanueckoii cucteme xumuueckux 3nemenToB J[. 1. Menneneesa u crpoenust aromoB. CTpoeHue
METaJIJIOB. Meraimnueckas  CBsi3b M METAJUIMYECKas  KPUCTAUIMYECKas  pelIeTKa.
DNEKTPOXUMHUUECKUH psifl HApsyKeHU MeTaioB. Pu3nuecKkne 1 XMMUYECKUE CBOMCTBA METAJIJIOB.
OO6mue criocoObl MOJTy4eHHST MeTa/LIOB. [IOHSITHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIE CTIOCOOBI 3AIUTHI
ux oT koppo3uu. CruiaBbl (CTalb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U UX NPHUMEHEHHE B OBITY H
MPOMBIIIIEHHOCTH.

[Ilenoynble MeTauIbl: MOJOXKEHUE B Ilepuogmyeckoil cUCTEME XUMHUUYECKUX 3JIEMEHTOB /l.
N. MenpeneeBa, CTpoeHHE HMX aTOMOB, HaXOXIeHHE B mnpupoje. PU3NYECKUEe U XHUMHUYECKHUE
cBoiicTBa (Ha mpumepe HATpus u Kanws). OKCUABl U THIPOKCHIBI HATpus U Kanus. [IpuMeHeHue
IIECIOYHBIX METAJIOB B UX COCTUHCHHI.

[IlenoyHO3eMENBHBIE METAJUIBI MAarHUK M KalbUUi: MojoxeHue B llepuonnueckon cucreme
xumudeckux snemeHtoB JI. WM. MenpgeneeBa, CTpoeHHME HMX aTOMOB, HaxOXICHUE B MPHUPOJE.
®dusnyeckue ¥ XUMUICCKHUE CBOMCTBA MarHKs U KaJblius. BakHeHIIIe COeTMHCHHS KaIbIUs (OKCH/I,
TUAPOKCHI, CONH). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHH .

AmoMuHuii: nonoxenue B Ilepuogudeckold cuUcTeEME XMUMHYECKMX 3iieMeHToB [l
N. MenneneeBa, CTpO€HHE aToMa, HaXxoXKJAeHUE B npupoje. Pusnyeckue U XMMUYECKHUE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUSL.

Kenezo: nonoxenue B [lepnognyeckoii cucreme xumudeckux snemeHtoB Jl. M. Menneneena,
CTPOEHHE aToMa, HaxoXJeHue B npupoje. Ousnyeckrue u XUMHUUECKUE CBOMCTBA xene3a. OKCUabL,
ruapokcuabl U conu xenesa (I1) u sxenesa (III), ux cocra, cBOWCTBA U MOJTyUYEHUE.

Xumuueckuii IKCnepumMeHm:

O03HAaKOMJICHHE ¢ 00pa3llaMd METAJIOB U CIIaBOB, UX (DU3NYECKUMH CBOMCTBAMU, M3yUEHUE
pPEe3yNbTaTOB KOPPO3UU METAILIOB (BO3MOXKHO HCIOJIB30BAHUE BUICOMATEPHATIOB), OCOOECHHOCTEH
B3aMMOJICHCTBUS OKCHUA KAJIBIUS U HATPHS C BOJAOU (BO3MOXHO MCITOIh30BaHUE BUICOMATEPHAIIOB),
UCCJIEIOBAHNE CBOMCTB JKECTKOM BOJBI, IMpoIllecca TOPEHUs Kele3a B KUCIOpoAe (BO3MOXKHO
WCIIOJIb30BAaHUE BHUCOMATEPUATIOB), MPU3HAKOB MPOTEKAHWs KAUYEeCTBEHHBIX PEaKIMil Ha HOHBI:
MarHusl, KaJbIus, aTIOMUHUS, IUHKa, xene3a (1) u sxenesa (I11), meau (II), HabaroaeHwe U OnUcaHue
MIPOIIECCOB OKPAITMBAHMS TUIAMEHH MOHAMH HATPUS, KIS M KaJdbIHs (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEA0BaHNE aM(DOTEPHBIX CBOWMCTB TUIPOKCHIA ATIOMUHUS U THUIAPOKCHIA
[IUHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelIne MeTauibl U UX COSTUHEHUSD.



Pasznen 4. Xumus U oKpyskamomas cpeaa

BemectBa 1 Marepuasipl B MOBCEJHEBHOM JKM3HM 4YesnoBeKa. be3ornacHoe Hcmosib30BaHUE
BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBast moMoIb mpy XUMHUYECKUX 05KOTaX U OTPABIICHUSX.

XVUMUYECKOE 3arps3HEHHE OKpYKaromed cpenbl (TpeaenbHas IOMyCTUMasi KOHIICHTPAIIHS
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUAX TTPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAJIBI).

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IPEJIMETA
«XUMMUSL. BA3OBbI YPOBEHb»
JInuyHOCTHBIE pe3y/IbTaThl

JIMYHOCTHBIE ~pe3yJabTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOIO 0Omiero oOpa3oBaHUs
JOCTUTAIOTCS B X0/1€ OOYYEHHsI XUMHUHU B €IMHCTBE y4eOHOW M BOCHMTATEIBHOW JEATEIBHOCTH B
COOTBETCTBUHU C TPAJULMOHHBIMH POCCUNCKHMH COLHOKYJIBTYPHBIMH U JYXOBHO-HPaBCTBEHHBIMU
[ICHHOCTSIMH, TPUHATHIMH B OOIIECTBE MNpaBUJIaMM M HOPMaMH TOBEACHUS U CHOCOOCTBYIOT
IpoleccaM caMOINO3HaHUs, CAMOPA3BUTHS U COLMATTU3ALIUH 00yUYaIOIIUXCS.

JIMYHOCTHBIE PE3YNIBTATHl OTPAKAIOT TOTOBHOCTH 00YUYAIOLIMXCS PYKOBOACTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPHEHTAlMH U PACIIUPEHUE OIBITA NECATCIBHOCTH HA €€ OCHOBE, B TOM
YHCJIE B YaCTU!

1) maTpUOTHYECKOTO BOCITUTAHHMSI:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U HAyYHOMY
HACJIeINI0, TIOHUMAaHMsA 3HAYEHUS XHUMHUYECKOM HAykM B KHM3HM COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BIAJIETh JOCTOBEPHOM HH(pOpMaIeil o MepeloBBIX TOCTHXKEHUSX M OTKPBITHAX
MHUPOBON U OTEUECTBEHHOW XUMHHM, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 yCTpOWCTBE MUpa
1 00IIECTBA;

2) rpaXKIaHCKOT'O BOCITUTAHHS:

MIPEICTABICHUS] O COLMAJbHBIX HOPMax M IPaBUJaX MEXKIMYHOCTHBIX OTHOLUEHUH B
KOJUIEKTHBE, KOMMYHHMKaTUBHOU KOMIIETCHTHOCTH B 0O0I1IECTBEHHO IIOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPYECKOM U JPYyruxX BUAAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOW NEATEIbHOCTH NPHU BBINOJHEHUM Y4EOHBIX, ITO3HABATENBHBIX 3ajad,
BBIIOJIHEHUH XMMHUYECKHX OKCIIEPUMEHTOB, CO3JAaHMH YYEOHBIX NPOEKTOB, CTPEMJICHHA K
B3aMMOIIOHMMAaHUIO ¥ B3aMMOIIOMOIIH B ITPOLIECCE ATON Y4eOHOM eATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEACHHUE U MTOCTYIKHU CBOMX TOBAapHILEH C MMO3ULMU HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4E€TOM OCO3HAHUS NOCIEACTBUNA TOCTYIIKOB;

3) LIEHHOCTH HAyYHOT'O TO3HAHUS:

MHUPOBO33PEHUYECKUX MPEICTABICHUN O BEIECTBE M XUMUYECKOM PEAKIIMH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIIOIIMX OCHOBY Ul NOHUMAaHMs CYIIHOCTH
Hay4YHOIl KapTHHBI MMpa, IPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS NPHUPOJBI,
B3aUMOCBS351X YEJI0BEKA C IPUPOJHOMN CPEO, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHBIX MOTHMBOB, HAIpPAaBICHHBIX HA IIOJyYEHHWE HOBBIX 3HAHUW II0 XHMHH,
HEOOXOIUMBIX JUIs OOBSICHEHUST HAOII0TaeMBIX MTPOIIECCOB U SIBJICHUM;

MI03HABATENbHOM, MH(OPMALIMOHHON M YUTATEIbCKON KYyJIbTYpbl, B TOM 4YHCJE HaBBIKOB
CaMOCTOSITENIbHOW paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JUTEPATypoOil, IOCTYIHBIMH
TEXHUYECKUMU CPeACTBaMH MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepeca K OOYYEHHUIO M TMO3HAHUIO, JHOOO03HATENbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUI0, NMPOEKTHOW M HCCIENOBATEIbCKON JEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY



HaIMpaBJICHHOCTH U YPOBHs 00y4eHUS B JAJIbHEHIIEM;

4) bopMHpOBaHUS KYJIbTYPHI 3A0POBB:

OCO3HaHHUS LIEHHOCTHU >XKM3HHU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3J0POBbIO, YCTAHOBKH
Ha 3J0pOBbIii 00pa3 >KWU3HMU, OCO3HAHHS TMOCIHEACTBUM UM HENPUITHUS BPEIHBIX MPUBBIUYEK
(ynorpeOyieHUsI QJIKOTOJIs, HAapKOTUKOB, KYypeHHs), HEOOXOIMMOCTH COOJIIOJCHHUS TpaBUII
0€30MacHOCTH MIPU OOPAIEHUN ¢ XUMUYECKUMH BEIIECTBAaMU B OBITY M peaIbHOM KU3HU;

5) Tpy10BOTO BOCITUTAHUS:

MHTEpeca K MPaKTHYECKOMY M3y4eHUI0 Ipodeccuil U Tpyla pa3IuyHOro poJia, YBaXKEHHUE K
TPYAY U pe3ysibTaTaM TPYIOBOW JEATEILHOCTH, B TOM YMCIIE HA OCHOBE NMPUMEHEHUS MPEAMETHBIX
3HAHUU MO XUMUH, OCO3HAHHOT'O BHIOOpA MHIUBUYATbHOU TPACKTOPUH MPOJIOIKEHUST 00pa30oBaHUs
C y4€TOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTEH, yCHEIHOW TPO(ECCHOHATBEHON NIEATEILHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJalITUPOBATHCS B IPOPECCHOHATIBHOM cpee;

6) 9KOJIOrHMYECKOTr0 BOCITUTAHUS:

HKOJIOTHYECKHU LIEIecO00pa3HOro OTHOIICHUS K MPHUPOJE KaK MCTOUYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CyIleCTBOBaHHWSA, MOHHMMaHHUs IEHHOCTH 370pOBOro u Oe3omacHoro obpasa KHU3HH,
OTBETCTBEHHOT'O OTHOILIECHHS K COOCTBEHHOMY (PU3NUECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHS
IIEHHOCTH COOJIIOICHHS TIpaBMJI O€30MacHOTO TMOBEACHUS MPHU paboTe ¢ BEIIECTBAMH, a TaKXe B
CUTYaIUsX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HU JIOJEH;

CIOCOOHOCTH MPUMEHSATH 3HAHUS, MOJy4aeMble MIPU W3YYCHUU XUMHHU, JJIs pEeUIeHHs 3a/ad,
CBA3aHHBIX C OKPYXKalOLEeHd NPUPOJHON CPENOM, NMOBBIIICHUS YPOBHS JKOJOTMYECKOW KYJIBTYPBI,
OCO3HaHHUA TJ00aTBHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTel UX peleHUs] MOCPEICTBOM
METOJIOB XUMUHU;

HKOJIOTMUECKOTO  MBIIUICHUSI, YMEHHUS pYKOBOJCTBOBATbCSI KM B II03HABATEIbHOM,
KOMMYHUKATUBHON U COLIMAJIBHON ITPAKTHKE.

MeTtanpeamMeTHblIe pe3yJabTaThl

B cocraBe MerampeaMeTHBIX pe3yJbTaTOB BbIACISAIOT 3HAaYMMble JUId (POpMUpPOBaHMS
MHUPOBO33pEHUsI OOIEeHayYHbIE TMOHATHS (3aKOH, TEOpHs, NMPHUHLMUI, TUMOTe3a, (akT, cucrema,
IpoIeCcC, IKCIEPUMEHT U JAPYroe.), KOTOpbIE HCIOJB3YIOTCSd B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax M MO3BOJSIIOT Ha OCHOBE 3HAHMM M3 THX MpeIMETOB (POPMHUPOBATH MPEICTaBICHUE O
LIEJIOCTHOM HaydyHOW KapTUHE MHUpPA, M YHHUBEpCalbHbIE YydeOHbIE IeHCTBHS (TIO3HABAaTEJIbHBIE,
KOMMYHUKAaTUBHBIC, PETYIATUBHBIE), KOTOpble O0EcreurnBaloT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOATEIILHOMY IIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOU NEeSITEIbHOCTH.

MertamnpeamMeTHbIe pe3ybTaThl OCBOCHHSI 00pa30BaTeIbHON MIPOrpaMMBbI IO XUMHHU OTPAXKAIOT
OBJIa/ICHUE YHHBEPCATbHBIMH MO3HABATE/ILHBIMH AeliCTBUSIMHU, B TOM YHCJIE:

1) 6a30BbIC JIOTHYCCKUE ICHCTBUS:

YMEHHUE UCI0JIb30BaTh IPUEMBI JIOTHYECKOTO MBIIIJIEHUS IIPU OCBOCHUU 3HAHUMN: paCKpHIBATh
CMBICJI XMMUYECKHX TOHATHH (BBIACIATH UX XapaKTepHbIE MPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3h C
JPYTUMH TIOHATHAMM), MCIIOJIB30BaTh MOHATHS sl OOBSICHEHHUS OTACIbHBIX (PAKTOB U SIBICHHUH,
BBIOMPATh OCHOBaHMS M KPUTEPUU [UIA KIACCH(PHUKAIMU XUMHUYECKUX BELIECTB M XHUMHYECKUX
peakIuii, ycTaHABIUBaTh NMPUUYUHHO-CIEJACTBEHHBIE CBA3M MEX1y OOBEKTaMH HM3Y4€HHUs, CTPOUThH
JIOTMYECKUE pacCyXIeHHUs (MHIYKTHBHbIC, JACIYKTUBHBIC, MO aHAJOTHH), MPOBOAMTH BHIBOABI H
3aKIIIOYECHHUS;

YMEHHE NPUMEHSTHh B IPOLECCEe IMO3HAHMS MOHATUS (TpeAMETHBIE M MeTalpeaAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, HCIONb3yeMble B XUMMH, IpeoOpa3oBhIBaTh LIUPOKO
NpUMEHSeMble B XMMHUHU MOJICNbHBIE MPEICTaBICHUS — XUMUYECKUHA 3HaK (CHMBOJ 3JIEMEHTA),
XUMHYecKast (opMyJia U ypaBHEHUE XMMHUUYECKON peakIuy — IIPU PEIIEHUHN y4eOHO-I103HaBaTEIbHbIX



3a/a4, ¢ y4ETOM ITHX MOJENBHBIX MPEICTABICHUI BBISBISATh M XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XUMHUECKHUX BEUIECTB M XUMUUYECKUX PEAKIIUii, BBISBIATH OOIIHe
3aKOHOMEPHOCTH, TPUYNHHO-CIICACTBEHHBIC CBS3M U MPOTUBOPEUMS B HM3y4aeMbIX Ipoleccax H
SBJICHUSX;

2) 6a30BbBIC UCCIICAOBATEIIBCKHEC NCHCTBUS:

YMEHHE HUCII0JIb30BaTh MIOCTABICHHbIE BOIIPOCH] B KaYeCTBE MHCTPYMEHTA MO3HAHUS, a TAK)Ke
B KaueCTBE OCHOBBI IJi1 (DOPMHPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX
CYXXJICHUM;

IpUOOpEeTeHUEe OMbITa MO IUIAHUPOBAHUIO, OPraHM3allMd M TPOBEICHHUIO YUYCHHUYECKUX
SKCIIEPUMEHTOB: YMEHHE HaOII0JaTh 3a XOJOM IpoIlecca, CaMOCTOSITEIbHO IMPOrHO3UPOBATh €ro
pe3yabTar, (GopMyIHpoBaTh O0OOLIEHHS W BBIBOABI IO pe3yjibTaTaM IPOBEIEHHOTO OIIbITA,
HCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOesIaHHOM padoTe;

3) pabota ¢ uHpOpManueit:

yMeHHe BbIOHpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIMIO PA3IUYHBIX BUJIOB U
dbopM mpeacTaBIeHUS, MOMYy4aeMyI0 W3 Pa3HBIX UCTOYHUKOB (HAYyYHO-TIOMYJSIpHAS IJUTEpaTypa
XUMHYECKOTO COJIep>KaHusl, CIpPaBOYHbIe 1MocoOusi, pecypchl VHTepHeTa), KPUTUYECKH OLIEHUBATh
IPOTHBOPEUYHMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPUMEHATh Pa3IU4HbIE METOJBI M 3allpOChl MPU MOUCKE U 0TOOpe MHbOpMaluu U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOAMMBIX [JIsl BBHITIOJHEHUS! y4eOHBIX U MO3HABATENBHBIX 33]a4
ornpeaenéHHOro THUIIA, npuodpeTeHue OTbITa B obnactu MCIOJIb30BAHUS
WH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH,  OBIAQJCHHWE  KYIbTYpOW  aKTUBHOTO
UCIIOJIb30BAHUS PA3JIINYHBIX MOMCKOBBIX CHCTEM, CAMOCTOATEILHO BBIOUPATh ONTUMAIIbHYIO POpMY
npencTaBieHusT WHGOPMAIMM W WUTIOCTPUPOBATH peElIacMble 3aJa4d HECIOXKHBIMU CXEMaMH,
JIuarpaMMamu, IpyrumMu GopMaMu rpaduKi ¥ ©X KOMOWHAIIASIMH;

YMEHHE HCIOJb30BaTh M aHAIU3UPOBAaTh B TIpolecce y4yeOHOM M HCCle0BaTeNbCKOM
JEeSTENIbHOCTH MH(POPMAIUIO O BIUSHUY MPOMBIIUIEHHOCTH, CEILCKOTO X03sIICTBa M TpaHCIOpTa Ha
COCTOSIHME OKPYKarOLIEH IPUPOJHON Cpebl;

VY oGyuatomerocst 0yyT chopMUPOBaHBI CIEAYIONTHNE YHUBEPCAJIbHbIle KOMMYHUKATUBHbIE
ACHCTBHSA:

yMEHHE 3a/1aBaTh BOIPOCHI (B XO€ Iuaiora u (Win) JUCKYCCHHU) TIO CYIIECTBY 00CYKIaeMOi
TEMBI, POPMYJIMPOBATH CBOM MPEITIOKEHUS OTHOCUTEIIBHO BHITIOIHEHUS MPEITI0KESHHOM 3a/1auu;

MpUOOpETEHUE ONBITA MPE3EHTALNN PE3YIbTATOB BIMOIHEHHUS] XUMUYECKOTIO SKCIIEpUMEHTA
(;mabopaTopHOrO OMBITA, JA00PATOPHOI PAaOOTHI MO HCCIEAOBAHUIO CBOWMCTB BEUIECTB, Y4€OHOTO
MIPOCKTA);

3aMHTEPECOBAaHHOCTh B~ COBMECTHOM  CO  CBEPCTHHKAMH  [IO3HABATEIbHOH |
MCCJIEIOBATEIBCKOM NEATENIbHOCTH IPU PEUIeHUH BO3HUKAIOLIUX MPoOJieM Ha OCHOBE yuéTa 00LIuX
UHTEPECOB U COIIACOBAHMS MO3UIUI (00CYXIeHHsS, OOMEH MHEHHMSMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JEUCTBUMN, ONPE/IeICHUE KPUTEPUEB 110 OI[CHKE KaueCTBA BBHITOJIHEHHOM
paboThI U ApyrHe);

VY oOyuatomerocst 0yayT chOpMHPOBaHBI CIAEAYIONIME YHHUBEPCAJbHbIE PeryJsiTHBHbIE
ACHCTBHSA:

YMEHHE CaMOCTOATEIbHO OMPENENATh LENH JeSTEIbHOCTH, IMJIaHHUPOBaTh, OCYHIECTBIATD,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTD, BRIOUpATh Hanboee
3¢ eKkTUBHBIC CTIOCOOBI PEIICHUsI YUeOHBIX U IMO3HABATEIBHBIX 3a7a4, CAMOCTOSATEILHO COCTABIISATh
WU KOPPEKTUPOBATh IPEMIOKCHHBIM QJITOPUTM JCUCTBUM IIPU BBIOJIHEHUHU 3aJaHUM C y4ETOM
MOJIy4YeHHUs HOBBIX 3HAaHUUH 00 H3y4aeMbIX OOBEKTax — BEIIECTBAX W PEaKUUiX, OICHUBATh
COOTBETCTBHE MOJIyYEHHOT'O pe3yJibTaTa 3asBJICHHOH 11EJIH;

YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUH.



IIpeaMeTHBbIE pe3yJbTaThl OCBOSHHUS MPOrPaMMBbI 110 XUMHUU Ha YPOBHE OCHOBHOTO OOIIIETO
00pa3oBaHUs: OCBOCHHBIE OOYUYAIOUIMMHUCS HAay4dHBIE 3HAHMS, YMEHHs U CIOCOOBI JeicTBUi,
crenuduyeckue sl MpeaMeTHON 00JacTu «XUMUS», BUIBI IEATSILHOCTH IO TIOJYYCHUIO HOBOTO
3HAHMS, €r0 MHTEPIpETalnd, MpeoOpa3oBaHUI0 M MPUMEHEHHIO B PA3TUYHBIX YU4EOHBIX M HOBBIX
CUTYaITUsX.

B cocraBe mpeaMeTHBIX pPE3YIbTATOB BBIJACIAIOT: OCBOCHHBIE OOYUYAIOIIMMHUCS HAyYHBIC
3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUH, crienuuiecKue s MpeaMeTHON o0macTi « XUMUs, BUIbI
JESTEIILHOCTH TI0 MOJIYY€HHUIO HOBOT'O 3HAHMSI, €T0 HHTEPIPETAIlUH, TPeoOpa30BaHUIO U TPUMEHEHHIO
B Pa3IMYHBIX y4eOHBIX n HOBBIX CUTYaIHIX.

K xoHmy oOyueHuss B 8 KJjiacce rmpeMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLTUXCS YMEHHIA:
- pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMOHSATHI: aTOM, MOJIEKYJla, XUMUYECKUI 3JIEMEHT,
MIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCUTEJIbHAsE aTOMHAsi U MOJIEKYJIsIpHAasi Macca, KOJIMYECTBO BEILlECTBAa, MOJIb, MOJIIpHAs Macca,
MaccoBasi A0S XUMHYECKOro 3JeMEHTa B COEAMHEHHMU, MOJISIPHBIM OO0BEM, OKCHA, KHUCIOTa,
OCHOBaHHUE, COJb, DJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHHUS, XHUMHUYECKas peakius,
KJIacCU(pUKaLUs peakIuil: peaklHd COEAUHEHHUS, PEaKIMH pasJIoKEHUs, peakluH 3aMelleHus,
peakuuu oOMEHa, 3K30- U JHAOTEPMHUUYECKUE PEAKINH, TEIUIOBON 3PQEKT peakiuu, sapo aToMa,
JMIEKTPOHHBIA CIIOM aToMa, aToMHas opOWTaib, paguyc aToMa, XMMHUYecKas CBs3b, MOJSpHAs U
HETOJISipHasl KOBaJICHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KAaTHOH, aHWOH, PacTBOP, MAaccoBasi JOJIS
BelecTBa (IMPOIICHTHAs KOHIIEHTpPAIlUs) B PacTBOPE;
- WUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSTUNA W MPUMEHSATH TH TMOHATHUS TIPH
OIMCAHUU BEUIECTB U UX MPEBPAILLCHUN;
- HUCTOJb30BaTh XUMHYECKYIO CHMBOJUKY JUIsl COCTaBIeHUS (OpMyT BEHIECTB W YpaBHEHHA
XUMHYECKHUX PEaKInii;
- OTpEeNATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTCTICHb OKHCIICHUS
9JIEMEHTOB B OWHApHBIX COEOUHEHUSX, NMPUHAAJICKHOCTh BEIIECTB K OMNpPENEIEHHOMY Kiaccy
coequHeHUN 1Mo (hopmymnaMm, BUA XUMHYECKON CBsI3U (KOBAaJICHTHAs U MOHHAs) B HEOPTAHUYECKUX
COCTUHEHUSIX;
- packpsiBaTh cMbIca Ilepuonnueckoro 3akona JI. . MenaeneeBa: 1eMOHCTpUPOBATh IIOHUMAaHUE
NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT UX MOJ0KeHUs B [lepronnueckoi
CHUCTEME, 3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJSPHOTO
y4eHUs, 3aKoHa ABOTajpo;
- ONUCBHIBATh M XapakTepu3oBarh TabamuHyro (opmy Ileprogudeckoll CHCTEMBI XUMUYECKUX
AJIEMEHTOB: pa3auyaTh MOHATHS «rjaBHas moarpynna (A-rpymnma)» u «nobounas moarpymnma (b-
rpynmna)», Manble U OOJbIINE MEPUOIbI, COOTHOCUTh 0003HAUEHUS, KOTOPhIE UMEIOTCS B TaOIuUIEe
«Ilepuognueckas cucrema XuMu4eckux oanemeHtoB J[. WM. MenneneeBa» ¢ 4YHCIOBBIMHU
XapaKTePUCTUKAMHU CTPOSHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB | 3apsij siapa, o0Iee Yruciio
3JIEKTPOHOB U pacnpeiesieHue X MO JIEKTPOHHBIM CII0SM);
- KJTaCCU(UIIUPOBATH XUMUIECKUE IJICMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUECKHUE PEAKITHH (TI0
YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY 3P HEKTY);
- XapakTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEUIECTB Pa3IUYHBIX KIIACCOB,
MOJATBEPKJIasi ONMHMCAHHWE MPUMEpPAMU MOJEKYISPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peaKLuii;
- IPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUECTBEHHOT'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX TPEBPAIICHUN B PA3IUYHBIX YCIOBUSIX;



- BBIYMCIIATb OTHOCHUTEJIBHYIO MOJEKYJISPHYIO M MOJIIPHYIO MacChl BELIECTB, MAacCOBYIO JOJIIO
XMMHYECKOIO 3J€MEHTa Mo (opMysie COEIMHEHMs, MAacCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
IIPOBOJUTH PACUEThI 110 YPAaBHEHHUIO XUMUYECKOM PEaKIUu;

- IPUMEHATH OCHOBHBIC OIEPAlMM MBICIUTEIBHON IESATEIBHOCTH — aHAJIU3 M CUHTE3, CPaBHEHHE,
00o011eHne, CHCTEMAaTU3aLUIO, KJIacCU()UKALIUIO, BBIABICHHE PUUYNHHO-CIICACTBEHHBIX CBsI3€eH — U1
M3YYEHHs CBOMCTB BEILECTB U XUMUUYECKUX PEAKINN, ECTECTBEHHO-HAYYHbBIE METOBI IO3HAHUS

— Ha0JoIeHNe, U3MEPEHNe, MOJICIIMPOBAaHUE, HIKCIIEPUMEHT (peabHbI U MBICIICHHBIH );

- CJIeZIOBaTh MpaBHJIaM I0JIb30BAaHUSI XMMHMUYECKON MOCYJOH M J1a00paTOpHBIM 00OpYyIOBaHHUEM, a
TaKXe IMpaBUjaM OOpalleHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBITOJHEHHIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJYYEHHIO M COOMpPAHUIO Tra3000pa3HbIX BEILECTB
(Bomoposa M KHCIOpOJA), IMPHUTOTOBICHUIO PACTBOPOB C OMNpPENeNEHHOM MacCOBOM Jojei
pPacTBOPEHHOIO  BEIECTBA, IUIAHUPOBATH UM IMPOBOJUTH XMMHYECKHE DKCIEPUMEHTHI 110
pacro3HaBaHHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB (JJakMyc, peHon(TaIenH,
METHUJIOPaHXK U APYTHE).

K xoHmy oOyueHuss B9 KJjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYYAIOLIHXCS YMEHHIA:
- PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, UOH,
KaTHOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BELECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTENEeHb OKHCIICHUS, XUMUYeCKasi PeaKilysi, XuMUYecKasi CBSI3b, TEIJIOBOM P (PEeKT peakuu, MoJb,
MOJISIPHBIA 00BEM, PACTBOP, AJIEKTPOIMUTHI, HEIIEKTPOIMTHI, SJICKTPOIUTHYECKAs AUCCOLMAINS,
peakIMu MOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOE pPaBHOBECHE, OOpaTUMbIE W HEOOpaTHMBbIC
peaKkLny, OKUCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIUN, OKUCIIUTEND, BOCCTAHOBUTENb, OKUCIEHHUE U
BOCCTAHOBJICHHME, aJJIOTPONHUs, amM(pOTepHOCTb, XHUMHYECKas CBI3b (KOBAJIEHTHAs, WOHHas,
METAJIIIMYECKast), KpUCTAIUIMUECKasl PEIIETKA, KOPPO3UsS METAJUIOB, CILJIABbl, CKOPOCTh XUMUYECKOU
peakuuu, npeneabHo nonyctumas konnentpanus [IJIK BemecTsa;
- WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMMUYECKHUX NOHSTUH M NPUMEHATH 3TH MOHATUS IIPU
OIMCAHUU BEUIECTB U UX MPEBPAILECHUM;
- HCIIOJIb30BaTh XHMMHYECKYIO CHUMBOJHKY JUIS COCTaBlIeHHS (OpMYJ BEIIECTB M ypaBHEHHH
XUMHYECKHUX PEaKIUi;
- ONpPEIENITh BAJEHTHOCTh U CTENEHb OKUCICHMS XHUMHUYECKHMX DJJIEMEHTOB B COEIUHEHUSX
pPa3IUYHOIO COCTaBa, NPUHAJUIEKHOCTh BEIIECTB K ONpEeAeNEHHOMY KIAcCy COEIUWHEHUH II0
dopmynaM, BUJ XMMHUYECKOH CBsI3M (KOBAJIGHTHAs, MOHHASA, METaJUIMYecKas) B HEOPraHMYECKHX
COCIMHEHUSX, 3apsj] HOHA IO XUMHUYEecKoWl (opmylie, XapakTep cpelbl B BOIHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOIO BELIECTBA;
- packpeiBath cmbica Ilepunonnueckoro 3akona JI. WM. MenneneeBa W JEeMOHCTPUPOBATH €ro
NOHMMAaHME: OINUCHIBATh M XapakTepu3oBaTh TabmuuHyio Qopmy Ilepuoguueckoil CUCTEMBI
XUMHYECKHX 3JIEMEHTOB: pa3iuyarh IMOHATUS «rJaBHas moArpymnmna (A-Tpymma)» U «11o0o4yHas
noarpynna (b-rpymnmna)», Manbie u 0oJbIINE TEPUOIbI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE HMEIOTCS
B TEPUOAMYECKON Tabiuile, C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS AaTOMOB XHMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsi] si/ipa, 0OIee YUCIIO SJIEKTPOHOB U pacIipeieieHUue X MO 3JIEKTPOHHBIM
CJI0SIM), OOBSACHATH OOIINE 3aKOHOMEPHOCTU B U3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B
Ipejienax MaJbIX IEPUOJO0B U INIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;
- KJ1JacCU(UIUPOBATh XUMUYECKUE 3JIEMEHThI, HEOPraHNUECKHE BELIeCTBa, XUMHUUECKHUE PEaKIIH (110
YHCIy M COCTaBY YUYacTBYIOLIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY 3((eKTy, M0 M3MEHEHHIO
CTEMEeHEH OKUCICHHS] XUMHUYECKHUX AJIEMEHTOB);



- XapakTepHu30BaTh (OMUCHIBATh) OO0IIME U cHenu(UYecKrne XUMHUYECKHE CBOWCTBA MPOCTHIX U
CJIO)KHBIX BEILIECTB, MOATBEP)KIAs ONUCAHHE IPUMEPaMH MOJIEKYJSPHBIX M HMOHHBIX YpaBHEHHM
COOTBETCTBYIOINX XUMUYECKUX PEaKIHii;

- COCTaBJIATh YPaBHEHMs IEKTPOIUTUYECKON NUCCOLMALMU KUCIIOT, HIEJI0Yed U COoJel, MOJIHbIE U
COKpAIlIEHHBIC YpaBHEHHUsS pEaKUMi HMOHHOrO OOMEHa, YpaBHEHHUS pEaKIi, MOATBEPKIAIOIINX
CYIIECTBOBaHHE I'€HETHUECKON CBA3HM MEX/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

- PacKpbIBaTh CYLIHOCTh OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEACTBOM COCTABJICHUS
JIEKTPOHHOTO OajaHca ATUX peaKIuii;

- IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3SMOXXHOCTH MPOTEKAHHS
XMMHUYECKHUX MPEBPALICHUN B PA3JIMUHBIX YCIOBUSIX;

- BBIUUCIIATH OTHOCHTEIBbHYIO MOJEKYJSPHYIO M MOJSIPDHYIO MAacchl BELIECTB, MAacCOBYIO JIOJIIO
XMMHYECKOIO 3J€MEHTa Mo (opMysie COEIMHEHMs, MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
IIPOBOJUTH PACUEThI 110 YPAaBHEHHUIO XUMUYECKOM PEaKIUu;

- COOJIO/IaTh MpaBHJIAa TMOJIB30BAHMS XUMHUYECKON MOCYI0M W Ja0OpaTOPHBIM OOOpYIOBaHHEM, a
TaKXKe NpaBuiIa OOpAIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH IO BBITOJHEHHIO
71a00PATOPHBIX XUMUYECKUX OTIBITOB IO IMOJTYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHaKa
U YIJIEKUCIIOTO rasa);

- IPOBOAMTD PEAKIMH, TOATBEPKAAIOLINE KAUeCTBEHHBIN COCTaB Pa3JINYHbIX BEIECTB: PACIIO3HABATh
OTIBITHBIM ITYTEM XJIOpU-, OpOMUJ-, HOAU-, KapOoHAT-, pocdar-, cuuKaTt-, cynb(ar-, THAPOKCU-
WOHBI, KATUOHBI aMMOHMSI M MOHBI M3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIME B BOAHBIX PacTBOpax
HEOPraHMYECKUX BEIIECTB;

- IIPUMEHSTh OCHOBHBIE ONEPAIMM MBICIUTEIBHOW AEATEIIBHOCTH — aHAlM3 U CUHTE3, CPaBHEHHE,
0000111IeHNe, CHUCTEeMAaTU3alMIO, BBIABICHHE IMPUYMHHO-CICICTBEHHBIX CBS3€H — IJIs1 M3y4YCHHS
CBOWCTB BELIECTB M XMMUYECKHX PEAKIMi, ECTECTBEHHO-HAayYHbIE METO/Ibl I03HAHM — HAOII0IEHUE,
U3MEpEHUE, MOJICIIMPOBAHUE, IKCIICPUMEHT (peasIbHbIA M MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHE

8 KJIACC
No HanmenoBanue TeMbl KonnuectBo yacoB DOnekTpoHHBIC (IU(PPOBLIE) BocnurarenbHblii
/I Bcero | Kontpospe | [Ipaktuueckue | 0Opa3oBaTelbHbIE PECYPCHI IMOTEHIHAT
HBIE paboThI
paboThI
1 Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE OHATHUSA
11 XuMus — BakHast 0071acTh 5 2 https://m.edsoo.ru/7f41837c - opmupoBanue
€CTEeCTBO3HAHUS U https://lesson.academy- CTPEMIICHHSI K
PaKTHYECKON content.myschool.edu.ru/04/08 MOJTYYCHHIO 3HAHHIA;
JIeITCIIbHOCTH YeI0OBEKa - popMupoBanue
KYJIBTYPEI 30POBOI'0O
1.2. BemecrBa n xumMuueckas 15 1 https://m.edsoo.ru/7f41837c o0pasa KH3HH;
peaxius https://lesson.academy- - (hopmupoBaHue
content.myschool.edu.ru/04/08 YBaKCHHS K
pe3yanaTaM pr;[a
(cBOETO M APYTHX
HToro no pazaeny 20 1 2 JOJIEH);
2. Pa3znen 2. Ba:kHelilime npeacTaBuTe M HEOPraHMYECKUX BelIECTB - opmuposanue
2.1. | Bosayx. Kucnopon. 6 1 https://m.edso0.ru/7f41837¢ OKOJIOTNYECKON
[Tonsitre 06 OKCcHIaX. https://lesson.academy- KYJIbTYpBI;
content.myschool.edu.ru/04/08 - popmupoBanue
OTBETCTBEHHOTO,
2.2. | Bogopox. Iowsitre o 8 1 https://m.edsoo.ru/7f41837¢c OEpeKHOr0 OTHOLICHHUS!
KHCJIOTaxX M COJISX. https://lesson.academy- K IIPUPOAC,
content.myschool.edu.ru/04/08 OKPYKaIOLLeH CPese;
- popMupoBanue
2.3. | Boza. PactBopsL. [lonsitue | 5 1 1 https://m.eds00.ru/7f41837¢ POCCHHCKOMH
06 OCHOBAHHUSX https://lesson.academy- Ipa1aHCKOM
content.myschool.edu.ru HACHTUHOCTH,
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2.4. OCHOBHBIE KJIaCChI 11 1 1 https://m.edsoo.ru/7f41837c - (hopMupoBaHue
HEOPraHUYECKUX BEIIECTB https://lesson.academy- TOOPOTHI;
content.myschool.edu.ru/04/08 - (hopMupoBaHue
CIIPaBCAJINBOCTH,
Hroro no pazneay 30 2 4 - (opmupoBanue
3 Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucreMa xumuueckux 3jaementon /1. U. IPYKEIo0us 1
MenaeneeBa. CTpoeHue aToM0OB. XUMH4YeCKasi CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE B3aNMOIIOMOIIIH;
peakuuu - opmupoBanue
3.1 [Tepuoauueckuii 3aKOH U 7 https://m.edsoo.ru/7f41837¢ YBAXKEHUA K CTapIINM,
[epuonuyeckas cucrema https://lesson.academy-
XUMHYECKHX 3J1IeMeHTOB [1. content.myschool.edu.ru/04/08
N. Menpneneesa. Ctpoenue
aTOMOB.
3.2 XUMHYECKas CBA3b. 7 1 https://m.edsoo.ru/7f41837c
OKHCITUTETBHO- https://lesson.academy-
BOCCTaHOBHUTEIIbHBIC content.myschool.edu.ru/04/08
peakuuu
Pe3epBHOe Bpemsi 4
Hroro nmo pazneny 18 1 https://m.edsoo.ru/7f41837c
O011ee KOJMYECTBO YacoB | 68 4 6
9 KUIACC
No HaunmenoBanue Tembl KonmdecTBo yacon OnekTpoHHBIC (IU(PPOBLIE) BocnurarenbHbli
n/n Bcero Konrposs | IpakTrueckue | 00pa3oBaTEIbHBIE PECYPCHI MOTEHLIH AN
HBIE paboTsl
paboThI
1 Paszgea 1. BenrecTBO 1 XUMHYeCKasi peakius
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1.1 [ToBTrOpenue u yriybnenne | 5 1 https://m.edsoo.ru/7f41a636
3HAHUI OCHOBHBIX Pa3fieioB https://lesson.academy-
Kypca XUMHH 8 Kitacca content.myschool.edu.ru/04/09

1.2. OCHOBHBIE 3aKOHOMEPHOCTH | 4 https://m.edsoo.ru/7f41a636
MPOTCKAHHS XUMUYCCKHX https://lesson.academy-
peakiuii content.myschool.edu.ru/04/09

1.3. DIEKTPOTUTHYCCKAS 8 1 https://m.edsoo.ru/7f41a636
JAHMCCOIMALIHSL. https://lesson.academy-
XUMHUECKUE PCAKIHH B content.myschool.edu.ru/04/09
pacTBOpax.
HToro no pasneny 17 2

2 Paznen 2. HeMeTasIbI H UX COeANHEHUS

2.1 OOmas xapakTepucTuKa 4 https://m.edso0.ru/7f41a636
XHUMHUYECKHX 3JICMEHTOB https://lesson.academy-
VII-A rpynmsl. ["anoresst content.myschool.edu.ru/04/09

2.2 OOmas xapakTepucTuKa 6 https://m.edso0.ru/7f41a636
XHUMHYECKHX 3JICMEHTOB https://lesson.academy-
VI-A rpynmsl. Cepa u ee content.myschool.edu.ru/04/09
COCIMHCHMUS.

2.3 OOmas xapakTepucTuKa 7 https://m.edso0.ru/7f41a636
XHUMHUYECKHX 3JICMEHTOB https://lesson.academy-
VA rpynnsl. Azot, ¢ocdop content.myschool.edu.ru/04/09
1 UX COCOIUHEHU S

2.4 OOmas xapakTepucTuKa 8 1 https://m.edso0.ru/7f41a636
XHUMHUYECKHX 3JICMEHTOB https://lesson.academy-

IV -A rpynmsl. Yriaepon, content.myschool.edu.ru/04/09

erMHI/II\/'I 1 UX COCIUHECHUS.
HTtoro mo pasneny 25 1

3 Pa3zgen 3. Merasiibl M UX cOeIMHEHUS

3.1 O6mme cBoiicTBa MeTawios | 4 | | https://m.edso00.ru/7f41a636

- opmupoBanue
CTPEMJICHHSI K
MOJTYYEHHIO 3HAHU;
- (hopmupoBaHue
KYJIBTYpBI 3JJ0POBOTO
o0pas3a )XH3HU;

- popmupoBanue
HABBIKOB 0€3011aCHOTO
MOBE/ICHUS B
IIPUPOJHON Cpene;

- popmupoBanue
HABBIKOB 0€3011aCHOTO
MOBE/ICHUS B
YpE3BbIYANHBIX
CUTYaIUsX;

- (hoopmupoBaHue
YBa)KEHUS K
pe3ynbTaraM Tpyaa
(cBOETO M IpyTUX
Jro1e);

- opmupoBanue
AKOJIOTMYECKOU
KYJIbTYpBI;

- (hopmupoBaHue
OTBETCTBEHHOTO,
OepeKHOTO OTHOIICHUS
K IIPUPOJIE,
OKpY’KaloIlleH cpeae;
- opmupoBanue
HABBIKOB OXPaHBI,
3alUTHI,
BOCCTAHOBJICHHUSI
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https://lesson.academy- PUPO/IBL,
content.myschool.edu.ru OKpY’KaloIIen cpeibl
3.2 Baxkueitmme metamisl 1 ux | 16 1 https://m.edso00.ru/7f41a636 - (hopmupoBanue
COEIMHEHUSA https://lesson.academy- JOOPOTHI;
content.myschool.edu.ru/04/09 - (hopmupoBanue
CIIpaBCAJIMBOCTH,
Hroro no pasneny 20 1 - (hopmupoBanue
Pa3nes 4. Xumus v oKpysKawmasi cpeaa APYXKEMOOUs u
4.1. BerectBa 1 MaTepuaisl B 2 https://m.edsoo.ru/7f41a636 B3aHMOIIOMOIIIH,
’KM3HU 4eJIOBEKa https://lesson.academy- - hopmupoBanmne
content.myschool.edu.ru YBXCHUS K CTapIINM;
Pe3epBHOe Bpemsi 4
Hroro no paznery 6 https://m.edsoo.ru/7f41a636
https://lesson.academy-
content.myschool.edu.ru
O01ree KoJIH4ecTBO YacoB | 68 4
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