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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMWI K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTABICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdoueil MNporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIISIIIAN MPENO aBaHusl yIeOHOTO MpeaMeTa « XUMUsDH»
B oOpa3oBarenbHbIX opranuszanusx Poccuiickoit ®enepaumu. IIporpamma
pazpaboTaHa Il YpOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs C HCIOJIb30BAaHUEM
COBPEMEHHOT0 O00OpYAOBaHUS IEHTPa €CTECTBEHHO-HAYYHON M TEXHOJOTUYECKON
HarpaBieHHocTH «Touka poctay. Ha 0a3ze nentpa «Touka poctay obecrieunBaeTcs
peanuzanus 00pa3oBaTeIbHBIX porpaMmm €CTEeCTBEHHO-HAYYHOU u
TEXHOJIOTUYECKOM  HampaBJICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMU  3aKOHOJATENbCTBA B cdepe o0pa3oBaHus U C  Yy4ETOM
pekomennanuii  denepanbHOro omeparopa ydeOHOro mpeamera  «XUMHS).
Hcnons3oBanue o0opynoBaHus I1ieHTpa «Todyka pocTa» TO3BOJISIET CO3/7aTh
YCJIOBUSL: ISl paCUIUPEHUS COAEPKaHUs IIKOJIBHOIO0 XUMHYECKOT0 00pa30BaHMS;
TUISt MOBBIIIICHUS M03HaBaTEIbHOU AKTUBHOCTH oOyyJarommxcst B
€CTECTBEHHOHAYYHOI 001acTH;

JUISL  pa3BUTHS JIMYHOCTH peOEHKa B Ipolecce OOYy4YeHUsT XHUMHH, €ro
criocoOHOCTeM, (opMUpOBaHMS U YAOBJIETBOPEHHUS COIMATIBHO 3HAYMMBbIX
MHTEPECOB U MOTPEOHOCTEN;

o7t paboOThl C OMAPEHHBIMU IIKOJbHUKAMH, OpPTaHU3AMHM WX PA3BUTHUS B
pa3TUYHBIX 00JaCTsIX 00pa30BaTEIbHON, TBOPUECKON JAEATEIHHOCTH.

[Ipumensiss uudpoBbie J1adopaTopuM Ha YpOKaX XHUMHUH, Yydalllhecs CMOTYT
BBITIOJTHUTh MHOKECTBO J1aOOPATOPHBIX PadOT M AKCIEPUMEHTOB MO MpOorpamme
OCHOBHOM IIKOJIBI.

[Iporpamma mo xumum Aa€T MpEACTaBICHUE O IENSIX, OOIIel CcTpaTeruu
OoOy4eHHs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, yCTaHaBJIMBAECT  00s3aTENIbHOE IpeIMETHOE coJiepKaHue,
npeaycMaTpuBaeT paclpeielieHue ero Mo KiaccamM M CTPYKTYPUPOBAHUE 10
pazzmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OIpPEETseT KOJWYECTBEHHBIE U
KaueCTBEHHBIE XapaKTepUCTUKU COJIepKaHMUs, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh W3YYEHHS] XHUMHUU C Y4E€TOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro Tmpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeaAesisieT BO3MOXKHOCTU TMpeaMera s
peanu3anuyu TpeOOBaHUIM K pe3ysbTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTebHOU
porpamMMbl HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkXke TpeOOBaHMIA K
pe3yJibTatam 00y4YeHHs] XUMUM Ha YPOBHE II€JICH M3yUeHUsl TIpeaMeTa i OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIILHOM JEATEIbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.



3HaHWE XWMHH CIY’)KUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PEHUS
oOy4Jaromierocs, ero MpeACTaBICHU O MaTepuaIbHOM EIMHCTBE MHUpPA, BAKHYIO
posib WrparoT (GopMuUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
PHEPrUud M 00 HBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON U KOJOTUYECKON OE30MacHOCTH, MTPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydyenne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATBEHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMHUpOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSTEIHHOW Y4EOHOW JIESITEIIBHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaKk B
MOBCETHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOMN €SI TEIbHOCTH;

3HAKOMUT CO CHENU(UKON HaydHOrO0 MBIIUICHHS, 3aKJIaJblBa€T OCHOBBI
I[EJTIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaromuxcs;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYECKOE
oOpa3oBaHue 00yJaIOUUXCSl.

JlanHble HampaBlieHHsd B OOYYEHMHM XMMHUHM OOECIEYMBAIOTCA CIELH(PUKON
COJIepKaHMsl  y4eOHOTro  MpeaMeTa, KOTOPBIM  SABJISETCA  NEJaroruyecku
aJIanTHPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHUH Ha OMPEICIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero oopa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIMMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TMOHATUN XWUMHUU, OCHOB
HEOPTaHWYECKOH XHUMHUU W HEKOTOPBIX OTICIbHBIX 3HAYMMBIX TOHSITHI
OPTaHUYECKON XUMMUHU.

CtpykTypa coiep>kaHus MPOTPaMMbI MO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOro moaxojaa k €€ m3yudeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOr0 YpOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuomnyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOMW CBSI3H,

— TpencTaBieHUd 00 AIEKTPOTUTHYECKOW HUCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
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YPOBHSI K JPyromMy, BBITIONHsS (QYHKIIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYUYCHHS
M3y4aeMbIX BEIIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHMHH CIOCOOCTBYeT  (POpMHPOBAHHIO
MPECTABICHUS] O XUMHYECKON COCTABJISAIOIICH HAyYHOM KapTUHBI MHpa B JIOTHKE
e€ CHUCTeMHOW NpUPOJbI, LIEHHOCTHOTO OTHOIIEHWS K HAay4YHOMY 3HAaHHUIO U
METOJaM TO3HaHHWs B Hayke. M3ydeHue XUMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YYCOHBIX mpeAMeToB: «OKpyXKalomui MHpY,
«buonorus. 57 knaccel» u «Puszuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUHM TPOUCXOJUT (POPMHUpPOBAHME 3HAHMK OCHOB
XUMHUYECKON HayKd Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3agaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHHWU CHUCTEMBl XUMHYECKHUX
3HAHUN — BaXHEUIHX (PaKTOB, MOHATUM, 3aKOHOB M TEOPETUICCKUX MOJIOKEHUH,
JOCTYIHBIX 00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHUM K HAyYHBIM METOJaM T[O3HAHUS TMPU M3YYCHUU BEUIECTB U
XUMHUUYECKUX peakiuii, B (GOPMUPOBAHUM U PA3BUTHU MO3HABATEIBHBIX YMEHUU U
WX TPUMEHEHHH B YYCOHO-TIO3HABATEIBbHON H  Y4eOHO-MCCIIEAOBATEIHLCKOM
JeATEIIBHOCTH, OCBOCHHUM IIpaBWJI O€30IaCHOIO0 OOpaIlleHHs ¢ BEIIECTBAMHU B
MTOBCETHEBHOM JKU3HHU.

[Ipn M3ydeHUu XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3HaYCHHUE IPUOOpETH TaKue IeIH, KakK:

— (QopMmupoBaHUE HHTEIUICKTYAIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO PEIICHUH,
CITOCOOHOM aJIalITHPOBATHCS K OBICTPO MEHSIOIIIUMCS YCIOBHUSM JKH3HU,

— HampaBJICHHOCTh  OOy4YeHHsI Ha CHUCTEMAaTH4YeCKOe MPHUOOIICHUE
OoOy4Jarommxcsi K CaMOCTOSATENIbHOW TO3HABATEIbHOM NESITEIbHOCTH, HAYYHBIM
METOJaM I103HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHUMUH,

— o0ecriedueHue yCa0BUM, CITIOCOOCTBYIONTUX MPHOOPETEHUIO O0yJarOITUMHUCS
OTBITa Pa3HOOOPA3HOM JEATEIPHOCTH, IMO3HAHWUS M CaMOIO3HAHMS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), MMEIOIIUX YHUBEpPCAJIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB JIEATECIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH, B TOM UYHCI€ YMEHUU OOBSICHATH M OLCHUBATH SIBJICHUS
OKPY’KAIOIIEro MHUpa, MCIOJIb3Ysl 3HAHUS M OIbIT, MOJYYEHHbIC NMPU HU3YYCHUHU
XUMHH, TPUMEHSATh HMX IPH PEHICHUH MPOoOJeM B IIOBCEAHEBHOW JKHU3HU U
TPYZIOBOU IE€ATENBHOCTH;

— (opMupoBanne y o0OydYarOlUXCAd TyMAHUCTUUYECKUX OTHOIICHUH,
MOHMMAaHHUS IIEHHOCTH XHUMHUYECKUX 3HAHUW JJI1 BBIPAOOTKH HSKOJOTHYECKHU
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1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPAHEHHUS CBOETO 310POBbS U OKPYKAIOLIEH TPUPOTHON CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOCHHUSI OOIIEYETIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(DHIIS W HAMPABICHHOCTH MATLHEUIIIETO
oOyJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I H3YYEHHUST XHUMHH Ha YpOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaBiisieT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HEJIeI0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).

Onucanue MaTepuaibHO-TEXHUYECKOM 0a3bl ieHTpa « Touka pocTay,

UCIIOJB3YEMOTr0 ISl pealiv3alid 00pa30BaTElIbHBIX MPOTrpaMM B paMKax
npenojgaBaHus XUMUU:

Hudposas (kommberoTepHas) nadopatopus (LJI), mporpammHo-annapaTHbIiA
KOMILJIEKC, JaTYMKOBas CHCTeMa — KOMIUIEKT Y4eOHOTO 000pyI0BaHUs,
BKJIIOYAIOIIUN  U3MEpPUTEIbHBIM  ONOK, uWHTEeppehHc KOTOpOro  IMO3BOJSET
oOecrieunBaTh CBSI3b C MEPCOHAJIBHBIM KOMITBIOTEPOM, M HA0Op JIaTYMKOB,
PETUCTPUPYIOIINX 3HAYEHUSI PA3TUYHBIX (DU3NUECKUX BEITUYMH.

JlaTunk Temieparypbl IUIATUHOBBIA — TIPOCTOM © HAAEXKHBIA JaTYHK,
MpeAHa3HaueH JI1 U3MEPEHUs TeMIEepaTypbl B BOJIHBIX pacTBOPax U B ra30BbIX
cpenax. HWmeer pasnuuHbelil auana3oH wusMepeHuit or —40 mo +180 °C.
TexHuyeckue  XapakTePUCTUKU  JaTYMKA  yKa3aHbl B MHCTPYKIUHU 1O
SKCIUTyaTanuu. JlaTuvk  TeMmmepaTypbl TEpMOMapHBIM MpeAHa3HA4YeH A
u3mepenus temneparyp 10 900 °C. Hcmomb3yercs IMpH BBIMOJHEHUH PaboT,
CBSI3aHHBIX C M3MEPEHHEM TEMIIEpaTyp IUJIAMEHM, IUIABJICHUS W PA3JI0KECHUS
BEILECTB.

JlaT4uK ONTUYECKOMN MJIOTHOCTH (KOJIOPUMETP) — MPEIHAZHAYEH JJIsl UBMEPEHUS
ONTUYECKON TMJIOTHOCTH OKpAaIIEHHBIX PacTBOPOB. Mcmomnb3yeTcss nmpu U3ydeHUU
TeM  «PactBOopbl», «CKOPOCTP  XMMHUYECKHUX  pEaKUui»,  OINpEeleICHUN
KOHIIEHTPAI[MX OKPAIIEHHBIX NOHOB.

HNatuuk pH npennaszHaueH st u3MepeHUs: BoJOpojHOro mokasarens (pH)
BOJIHBIX PACTBOPOB B Pa3JIMYHBIX UCCIIETOBAHUIX O0BEKTOB OKPY KAIOIIEH CPEIbI.

JIaT4uK SIEKTPONPOBOMHOCTH MPEAHA3HAYEH I W3MEPEHUS YIEIbHOU
AIIEKTPONIPOBOIHOCTH JKUAKOCTEH, B TOM YHUCJIE U BOJHBIX PACTBOPOB BEIIECTB.
[IpuMensieTcs mNpU  HU3Y4EHUM TEOPUU  DIJIEKTPOIUTHYECKOW JTHCCOLMALNM,
XapaKTEpUCTHUK BOJHBIX PaCTBOPOB

[IponeneBTrueckuii (BBOAHBIA) Kypc yuyeOHoro mnpeamera «BBeneHue B
XUMUIO», TPEXKIE BCEro, CTAaBUT CBOEU 1eNbl0 CHOPMHUPOBATH YCTOMUMBBIN
UHTEpEeC K JajbpHEiIIeMy U3y4eHHI0 Yy4deOHoro mpenMera  «XUMHS».



OOyuaromuecs TMoJiyyaT BO3MOXHOCTb OCMBICIUTH MECTO XHUMHUH Cpeau
€CTeCTBEHHOHAYYHBIX JUCHUIUIAH, TO3HAKOMHUTBCS C MPEIMETOM H3Y4CHUS
XUMUH, U3yYUTh OCHOBHBIE HamOoJee Ba)KHbIE XUMHUYECKHE TEOPUH U 3aKOHBI,
a TaK)KEe TIOCMOTPETh HA MHP OOBEKTOB MATCPUAILHOTO MHUpPA TJIa3aMU XHMUKA.
OtnpaBHOM TOYKOM IJIsl JAHHOTO Kypca SIBUJIOCH paHee W3YYEHHBIH Marepual
€CTeCTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB — OHojoruu, reorpaduu, GuU3uKy, a
TaKkke wmareMaThku. Yepe3 0000meHHE paHEe W3YYEHHOTO BBICTPAUBACTCS
cofiepKaHHEe JIaHHOTO Kypca, H3Yy4eHHE KOTOpPOro IMPHU3BAHO CYIIECTBEHHOTO
MOBBICHTh Ka4eCTBO JOCTM)KCHUS TPEAMETHBIX pe3yabTaroB ocBoeHus OOII
OCHOBHOTO 00miero o0pa3oBaHMs B YacTU Y4eOHOro mpeamMera «XHUMHSD,
U3y4eHre KOTOPOro OTHeCeHO K § u 9 kiaccaMm. B mensx pa3BUTHS XUMHYECKOTO
B3[JISA1a HA MHP B Kypce MPOBOISATCS IUPOKUE KOPPEISIIUI MEXTY TOTYICHHBIMH
B KJJacc€ DJIEMEHTApHBIMU XHUMHYECKUMH 3HAaHUSMH M HaBBIKAMH, C OJIHOM
CTOpPOHBI, W CBOHCTBaMH OOBEKTOB, KOTOPBIE W3BECTHBI OOYYAIOIIUMCS B
TIOBCEJTHCBHON JKU3HHM, HO JI0 ATOT0 BOCHPUHUMAIMCh WMHU JIUIIb Ha OBITOBOM
YPOBHE, C IPYrOH.

PaGouas mporpamMma mporeeBTHYECKOro (BBOJHOIO) Kypca Y4eOHOTo
npeaMera «BBemeHne B XUMHIO» 11 OCHOBHOrO 0OIIero oOpa3oBaHUs
paccuuTana Ha 34 yaca (1 yaca B HeZIelIO).

COILEPKAHUE OBYUEHUA

(mpakTHUecKas 4acTh y4eOHOTO COJICPKaHMs MIPEIMETa YCUIICHA MaTePHAIbHO TEXHHUECKOU
0a3oii 1ieHTpa «Touka pocTay, UCIOIB3YEeMOT0 ISl pealn3allii 00pa30BaTeIbHBIX IPOrPaMM B
paMKax mperno/jaBaHust XUMHUH)

BBenenne

IIpupoma. @usnueckue Ttena. SBneHus npuponsl. EcTtecTBO3HAHME.
EcrectBennble Hayku. IIpenMer wusydenusa xumuu. Mecto XuMHUM cpeau
€CTECTBEHHBIX HayK. OOBEKThI ’KUBOH U HEKUBOU MPUPOABL. YPOBHU — MAKpPO- U
MHUKPOYPOBHHU UX U3YUECHHUS.

2.1. OT aToMa 10 BellecTBa

ATOM — HauMeHbIIasg dYacTula BemiecTBa. HeWsMEeHHOCTH aToMOB B
XUMHUUYECKUX TPEBpAIICHUSX. XHUMUYECKH 3neMeHT. CHMBOJBI  aTOMOB
XAMHUYECKUX 3JIEMEHTOB. SnepHas peakuus. bosbioi B3peiB. [IpocTeie BemecTna.
CnoxHble BelIecTBa (XMMHYECKUE COEAMHEHHUs). Xumuueckas ¢dopmyra.
UucnoBoil unaekc. OTKPBITHE XUMHYECKUX 3JIEMEHTOB. ATOMBI YCTOWYUBBIE U
HeycToWuMBbIe. KpyroBopoTbl aTOMOB XUMHYECKHX OJIEMEHTOB B MPUPOJIE
(xucnopojia, azota U yriepoja). POTOCUHTE3 KaK OJMH U3 MyTEeW KPyroBOpoOTa
yriieposa.



Pacnipenienenrie aToMOB XMMHUYECKHX 3JIEMEHTOB B KocMmoce (BcenenHoi,
Hameil ['anaktuke, ConHeuHor cucteme) u Ha 3emuie. Bakyym. Bogopon u renuit
— caMbl€ pacpoCcTpaHEHHBIE dJIeMEHTHI Hatiell Beenennoit. Kucinopon — camblit
pacnpocTpaHEHHBIN 3reMeHT Ha 3emie. Haubonee pacrnpocTpaHEHHBIE 3JI€MEHTHI
B Pa3HBIX YACTAX 3eMJIM. XUMHUYECKNE FJIEMEHTHI B )KUBBIX OPTaHU3MaxX: JIEMEHTBI
YKW3HU, MAKpO- U MUKPOSJIEMEHTHI. BHOJIOrMYeCKH aKTUBHBIE BELIECTBA.

VYcroituuBeie  (cTaOWJIbHBIE) U HEYCTOWYUBBIE  (PaJAMOAKTUBHBIC)
XAMHUYECKUE 3JIeMEHTHl. PaamoakTuBHbIN pacran. PangnoaktuBHOCTH. M30TOMBI:
ycToiunBbIe (CTaOWIbHBIE) U HEyCcTOWuYuBBIE (paaunoakTuBHbIC). [IpumeHeHue
HEYCTOWYUBBIX (paIuOaKTUBHBIX) aTOMOB. llemHas peakuus. ATOMHas 3HEpPrusl.
Kusznb u nesrenbHOCTh A. A. bekkepers.

DneMeHTapHbIe YacTULIbI (IPOTOHBI, HEUTPOHBI U 3IEKTPOHBI), UX OCHOBHBIE
XapaKTepUCTUKHA — Macca U 3apsa. SAnapo aroma. MaccoBoe dnciio. B3auMocBs3b
MacCOBOTO YHCJIA C YUCIOM IPOTOHOB M HEUTPOHOB. ATOMHAsl €AWHMIIA MACCHI.
[TopsimkoBbiit HOMEp AeMeHTa. JKu3Hb U JieaTesibHOCTh J. Pesepdopaa.

XHUMHUYECKHUIN 3JEMEHT KaK COBOKYIMHOCTh aTOMOB, UMEIOIINX OJMHAKOBBIN
3apsia anpa. CpaBHUTENBHBIN cOCTaB M30TONOB BogopoAa. CrocoObl 0003HaYEHUs
M30TOMOB. MI3MEHEHUS B aTOMAaX MPU XUMUYECKUX MPEBPALICHUSX.

Hctopusa otkpeitus [leproanyeckoil CHUCTEMBI XMUMHUYECKUX JJIEMEHTOB.
[Tepuognunocte. Ilepumogmueckuit 3axkoH . WM. Menneneesa. Ilepuoanueckas
cucteMa. JKusnb u gesarenabHocth [. 1. MeHnaeneena.

Ilepnonnueckas cucrema [[. WM. MenngeneeBa. JIMMHHBIA W KOPOTKUU
BapuaHTsl Ilepuogumueckon cucremsl . 1. MenneneeBa. Ilepuonsl: koporkue u
mvHHble.  [pynmbel. ['maBHeie u  moGounble moarpynmnsl. WMubopmainus o
XAMHYECKOM 3JIeMeHTe, coaepxkamasca B Ilepuoanueckon cucreme J[. .
MenneneeBa. XXusnb u nestenpHocTh H. bopa.

Monekyna. [lonsiTue 0 XuMHUYECKOM CBs3U. BemecTBa MOJIEKYJIPDHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, UX XapaKTePUCTHKA.

Crtpoenune Monekys. Mojenu MOJEKy: apoCTEP>KHEBbIE U MACIITaOHBIE.
MounekynspHas Macca. [Ipumepsl BEeIECTB MOJEKYJISIPHOIO CTPOCHHS: MEPEKUCH
BOJOPOZA, MOJIEKYJSIPHBIM ~ BOJOPOJ, MOJEKYJSIPHBIA  KHCIOPOZ,  O30H,
MOJICKYJISIDHBIA  a30T, MOJICKYJISIPHBIA MOJ, BOJA, aMMHAK, YIJICKUCIbIA Tras,
dbynnepeH, MeTaH, dTHJICH, CIUPT (ITHJIOBBIN CIHUPT), TIHUIEPUH, YKCYC (YKCyCHAs
KHCJIOTa), TJIFOK03a, caxap (caxaposa).

ArperaTHble COCTOSIHHS BemiecTBa (TBEPIOE, KUAKOE, Ta3000pa3HOe) U UX
xapaktepuctuka. Kpucrammueckue u amopdHble BemiecTBa. Duznueckue
MPOIIECCHI: TUIABJICHNE, KPUCTAILTU3AIINS, UCTIApEHUE, KOHICHC AU, CyOInMaIus



(Bosronka). ®dusnueckue CBOICTBa BellecTBa (TemmepaTypa IUIABICHUS WU
TEeMIIepaTypa KUIEHUS).

Kpucramnsl. Kpucrammmueckas pemerka. Monbsl. Kpucrammmueckas pemerka
NOBapeHHOW cosu. POopMbl KPUCTAIJIOB pPa3IUYHBIX BelIeCTB (KyO, OKTa’p,
JoJIeKa3p, poMO03Ap, cToiOuYaThle M IUIACTUHYAThle KpUCTaibl). CpOCTKH.

Hpy3bl. JIeHIpUTHL.

Knaccudukanus Bemects 1o coctaBy. HWHauBuIyalbHbIE (YUCTHIC)
BemiectBa U cmecu. IIpocteie BemectBa. CIIOXKHBIE BeElIECTBA (XUMHUYECKHUE
coellMHeHUs). MeTtaibl M HeMeTalibl, WX cBoiicTBa. Heopranuyeckue wu
opranuueckue BemiecTBa. OCHOBHBIE KJIACChl HEOPTaHUYECKUX BEUIECTB: OKCHU/IBI,
KHUCIIOTHI (COJIsIHAsi, CepHasi, a30THasi, YroJyibHasi, ocopHas), cOJid, OCHOBAHUSI.
[1enoun.

duznueckre U XMMHUYECKHUE SIBJICHHsA. XUMHUYECKas peakuus. PeareHTsl u
IIPOAYKTBI pEaKIMU. 3aKOH COXPAHEHHSI MACChl. Y DPABHEHHE XUMUYECKOU PEAKIUU.
Kosdpdummentsl. IlpusHaku  XUMHUYECKHMX  pEeaklMil: HU3MEHEHUE  IIBETa,
oOpa3zoBaHue
OCaJiKa, BBIJCJICHHE Ta3a, BBIICJIECHUE WM TOTJOLIEHUE Teruia (BO3HHUKHOBEHUE
CBETA).)

JdemoHcTpanuu.

- OOpa31pl BEHIECTB MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS.

- Mopenu HEKOTOPBIX MPOCTBIX MOJIEKYJ (BOAA, YIIAEKUCIBIN Ta3, KUCIOPO/,
BOJIOPO/T).

- Kpucramnmueckast pemérka Xjaopuaa HaTpHsl.

- OOpa3ipl MHAMBUAYAIbHBIX BEIIECTB (METAJUIbl, HEMETAJUIbI, CIIOKHbIE
BEILECTBA) U cMecel (pacTBOPbI, TPAHUT).

- 3HaKOMCTBO ¢ 00pa3IaMu OKCHI0B, KHCIIOT, COJICH, OCHOBaHHH.

- Peakuuu, JAEMOHCTPUPYIOIIME TPU3HAKK XHUMHYECKUX  PEAKLHUM:
B3aMMOJICUCTBUE NEpMaHraHata Kajius C CyJb(UTOM HATpus B KUCION cpene,
B3aMMOJICHCTBHE XJOpHIAa HATpUs C HUTpaToM cepedpa, B3auMOJIECHCTBUE
KapOoHaTa HATpUs C COJSTHOM KUCIOTOM, B3aMMOJEWCTBHE XJIOpUIAa aMMOHUH C
T'MJIPOKCUIOM HATpUs, TOPEHUE MarHusl.

2.2. DKkcnepuMeHTAILHAs padoTa ¢ BelmecTBaMHu

PactBopenue. PactBopurens. PactBop. PactBopuMOCTS.

Haceimennsiii  pactBop. MaccoBasgs [10JisI  PacTBOPEHHOIO  BEIIECTBA.
[IponienTHast KOHIEHTpamusi pactBopa. JlaGoparopHas mocyaa: TPOOUPKH,
XUMHUYECKUE CTaKaHbl, KOJIObI (TJIOCKOJOHHBIE C IIAPOBUJHBIM M KOHHUYECKUM
TYJIOBOM), BOPOHKH, IUITUHIPBI, MEH3YPKHU, MUIETKH, IIMATEIIH U JIOKKH, CTYIKHU C
MECTUKAMU, BBIITAPUTEIILHBIE YAILIKH.



OunpTpoBanue. Dunbtpel. M3rotoBnenue QuasTpa. Marepuanbsl s
bunbTpoB. 3HaUCHUE (PUIHTPOBAHUS B IIOBCETHEBHOW KU3HH.

HarpeBanue. CnocoOwsr HarpeBanwsi. Kampnmuaamms. OOopymoBaHHe IS
HarpeBaHMs: Ta30BBIC II€YH, DJICKTPUYCCKHE TI€YHM, JJICKTPOIUIMTKU, Ta30BbBIE
TOPENKH U CITUPTOBKH.

BrinapuBanue. JlaboparopHoe oOopyJqoBaHUE [JIsi BBIMAPUBAHMS: Ta30Bas
ropenka, 3JEKTPOIUIMTKA, BbiMaputenbHas ¢apdopoBas yailika, BOAsSHas OaHs.
Huctunnsiuust  (meperonka).  Juctumnsitopel.  JuctuimnupoBaHHas — Boja.
Kpucrammzanus. Oco6eHHOCTH POCTa KPUCTAILIOB.

JleMoHCTpanum.

- PacTBOpBI MEIHOTO Kynnopoca pa3JIu4HON KOHLIEHTPALUK.

- OOopynoBaHue [Uisl HarpeBaHUs: SJIEKTPOIUIMTKH, Ta30BbIE TOPEIKH U
CIIUPTOBKH.

- OOopynoBaHue Uisl HarpeBaHUs: SJIEKTPOIUIMTKH, Ta30BbIE TOPEIKH U
CIIUPTOBKH.

JlabopaTopHbIe ONBITHI.

JlabopaTopHslii onbIT 1. [IpuroToBnenne pacTBopa MNOBAPEHHOM COJIH.

JIaGopartopHslii onbIT 2. [IpurotoBiaeHue pacTBopa MEIHOTO KyIopoca.

JlabopatopHbiii onbiT 3. PasneneHue cMecH mMecka W IMOBAPEHHON COJH
(UIBTPOBAHUEM.

JlabopaTopHhsiii onbIT 4. CTpoeHUE MIIAMEHHU CBEYH.

2.3. BemecTBa BOKpYT Hac

Bo3nyx. Xwumuueckuii coctaB Bo3Ayxa. PasgeneHue Bo3ayxa  Ha
WHIMBUyalibHbIE BemiecTBa. CBoiicTBa Bo3ayxa. BnaxhHocTh. Kucmopon —
CaMblii AaKTWMBHBIM KOMIIOHEHT BO31yXa. [ OpeHHne BelmEecTB B KHUCIOPOJIE.

OxkucieHue KUCIOpOAOM OPTraHUYECKUX BEIIECTB — HCTOYHHK SHEPIUU JKUBBIX
OpraHU3MOB.
[IpruMmeHeHne KHUCIOpOJa W a30Ta — OCHOBHBIX KOMIIOHEHTOB BO3yXa.

Bonopon u rennii — OCHOBHBIE KOMIIOHEHTBI BO3yXa IJIAHETHI 3eMJIS MOCTE €€
oOpazoBanusi. M3menenue coctaBa Bo3ayxa. KadectBo Bozayxa. TokcuyHble
BeIIeCTBa B Bo3ayxe. O30H.

Boma — camoe pacnopoctpaH€éHHOe Ha 3eMjie CII0KHOE BEILECTBO.
Kpyrosopor Bombl Ha 3emie. ArperatHble COCTOsIHUSL BoAwl. lIpecHas Boxa.
JuctumnupoBanHass Bojaa. Boma — OCHOBHOW KOMIIOHEHT BCEX JKHMBBIX
opranu3moB. Boma B opranusme uyenoBeka. Ponb BOIBI B NMPOMBILUICHHOCTH U
cenbCKOM Xxo3diicTBe.  CTpoeHwe MOJIeKydbl BOIbl. BomgopoaHas CBs3b U
dbu3ndeckue CBOCTBA BOABL. Boga — BaXHEHTIIHNIT paCTBOPUTEIT.



VYTIeKucbIi ra3: cOCTaB U CTPOEHUE MOJIEKYJIbl. ATperaTHble COCTOSIHUS U
(bu3nYecKue CBOMCTBA YIJIEKHCIOro raza. PacTBOPMMOCTBH YTIEKHCIIOTO Ta3a B
BOJIC. YTOJIbHAsE KHUCIOTAa. XMMHUYECKas aKTUBHOCTH YIJIEKMCIIOrOo rasa. Pousb
VIJIEKHCJIOTO Ta3a B MPHUPOJE. YTIEKHUCHBIM Ta3 — «IIAPHUKOBBIA Ta3y.
KauecTBeHHas peakuys Ha YIIEKUCHbINA ra3.

IloBapennas cosnb — xyopua HaTtpusa. PU3NMUYECKHE CBOMCTBA NTOBAPEHHOU
COJIM. 3HAauEHUE IIOBAPCHHOW COJIM Ul JKHUBBIX OpraHusMoB. Haxoxxnenue
IIOBAPEHHOU conu B npupoxe. lIpumenenne nosapenHon cosmm. KameHHou coib
(ramut), ero moObrva. IloBapeHHass cojib B MOPCKOM BOJI€ M COJIIHBIX O3€pax.
Camocanounas coib. Knaccudukanus moBapeHHON COJM MO CTENEHW YMCTOTHI U
TI0 CTENEHN H3METbUEHHOCTH. MoMpoBaHHas UIIEBas COJIb.

['mrok03a — camblil U3BECTHBIA UX MPEICTABUTEND YIJIEBOJOB UJIM CaXxapoB.
dopMmyna U CTPOCHHE MOJEKYJbl TIIIOKO3bl. (DU3NYECKHE CBOWCTBA TJIFOKO3BI.
PactBopuMoOCTh TIIOKO3bI B BoAe. lIpriMeHeHHe TIIIOKO3bl B KOHIAUTEPCKOU
MPOMBIIIJIEHHOCTH. [ 1I0K03a — TIpupogHOEe coenuHEeHne. [ J1r0K03a — OCHOBHOM
MCTOYHUK SHEPrUU MOUYTU y BCEX JKUBBIX OPraHu3MoB. A3poOHOE U aHa’pPOOHOE
OKHCIICHHE TIIOKO3bl. [ IMKOr€H M Kpaxmall KaK MCTOYHUKH TIIFOKO3bl B YKUBBIX
opraHu3Max. bpokeHue u ero npuMeHeHue JIsl MOTYUYEHHUsI MUIIEBBIX MPOIYKTOB.

Munepanbl. ['opHbie mopoapl. XUMHUECKHH COCTaB MHUHEPAJIOB: KBapla,
KaJIbI[UTA, MarHeTuTa (MarHUTHOTO >KEJIE3HSAKA), POJOHUTA. ['OpHBIE MOPOJIBI:
MarmMaTU4eckue, ocajouyHble, MeTamopduueckue. [TMHA, TECOK, H3BECTHIK,
MpaMmop: COCTaB, CBOMCTBA, IpPUMEHECHHE. M3BECTh HeramieHas W TalleHas:
MOJIy4€HUEe U NpuMeHeHune. M3BeCTKOBOM BOJAOUW U U3BECTKOBOE MOJIOKO.

[Ipupoanelii ra3, ero coctaB. MeTaH: cOCTaB MOJIEKYJIbI, CBOWCTBA H
npumeHenue. Hedth: coctaB, cBoiicTBa, mpumeHeHue. [locnenctBust paszmuTus
HepTH Ha BOAHBIE NOBEPXHOCTM Moped u okeaHoB. IlepepaboTka HedTH:
NEePErOHKA U KPEKUHT.

[IponykTel nepepaboTku HEPTH M UX NpuMeHeHue. HedTh, npupoaHbIil U
CJIAHIICBBIN Ta3, OypbIil 1 KaMEHHBIN yrim, Topd: uX oOpa3zoBaHUE U 3aJECraHKE B
3eMHOM Kope. AnTpamut. KokcoBanue yras. IIpoaykTbl KokcoBaHMS (KOKC,
KAMEHHOYTOJIbHAs CMOJIa U CBETWJIbHBIM (KOKCOBBIM) Ta3) WX MPUMEHEHUE.
[Tpumenenue Topda.

JdeMoHcTpanuu.

- leMoHCTpanmoHHbIi onbIT «Kuciopos u3 TabieTok».
- KauecTBeHHas peakiys Ha yIJIEKUCIIbIN ras.

- Kpucrammueckas pemérka Xjaopuaa HaTpusl.

- OOpas3Iibl TIIIOKO3bI, CaXapo3bl, Kpaxmasa.

- Konnekiusa « MuHepasbl ¥ TOpHBIE TOPOIBI».

10



- Komnexmus «HedTb 1 poyKTH ee mepepaboTKi.
2.4. Paccka3bl 0 MaTepHaJax

Mertamnsl. [IpencraBurenn MeTaisioB — KEJNE30, ME/lb, ATFOMUHUM, LIUHK,
OJIOBO, CBWHEI, cepebpo, 30JI0TO, IuUTaTHHA, PTYTh. OKHCICHHE KHCIOPOIOM
Bo3ayxa. CoiictBa MetaiioB. [lmactuunocts. Tsarydects. CriaBsl (TypallOMUH,
YyryH, CTajb, JaTyHed W OpoH3a): COCTaB, CBOICTBA, IPUMEHEHHE.
[IpombInuieHHass q00bIYa METAJIOB W3 PYyJ: IOJYyYEeHHE IIMHKA M3 IIMHKOBOM
OOMaHKH W YyTryHa W3 >KEJIE3HOW pyapl. MeTauibl, HaxOIAIIuecs B MPUPOJE B
CaMOPOJIHOM BHJI€: 30J10TO U IaTuHa. [I[puMeHeHne MeTauioB.

Crékna — 310 amop@Hbie Tena. KBapiieBoe u CHIMKaTHOE CTEKJa: COCTaB,
noJlydeHue, cBoicTBa. [loilydeHHne BBICOKOXYMAOXKECTBCHHBIX HW3MICIHA PYIHBIM
BbllyBaHUEM U3 crekna. Oxpacka CTEKON HOHaMHM MeTauioB. CMaibThl —
ryménsle (Hempo3paunble) crekna. JKusue u pedrenpHocts M.B. JloMoHOCOBa.
[Tpumenenue crekon. Kepamuka (dapdop u dasHc): coctaB, crnocod MoxydeHus,
cBorcTBa. [ mazype. [IpuMeHeHnE KEpaMUKH.

[Tomumepsl. CtpoeHue Moisiekyn nonumepoB. MoHoMmep. MakpomodiekyJa.
Buasl nonuMepoB: MmiaacTUKU (MOJMATHICH, TOJUIIPONUICH, MOJUKAPOOHATHI,
TesIoH, ToNMATUIICHTepedTaiaT), A1acToMephl (Kaydykd, ryTTarnepua, pe3uHa,
H00HUT), TOJUMEpHbIE BOJOKHA. OCOOECHHOCTH TOJYYEHHUS TMOJUMEPOB, HX
npuMeHeHne. CUHTETUYECKUE U PUPOIHBIC MOJIUMEPHI.

JdemoHcTpanuu.

- Komnekimsg « ATFOMUHHUN U €T0 CILJIaBBD).

- Konmneknus «7Keneso u ero cruiaBbny.

- Konmnekmusa «UyryH u ctanby.

- Komnekuusa «CTekI0o ¥ U3J1eNus U3 CTEKIIay.

- Komnekmms «IlmactMmaccey.

2.5. Tunsbl pacyeTHbIX 32124

1. BerurcieHnue MOJIEKYJISIPHOM MacChl BEIIECTB.

2. PacdeT MaccoBO# J0JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

2.6. TeMbl NpaKTHYECKUX PadoT

[Ipaktuueckas padota 1. [IpocTeiimme XxuMuueckue oneparuu.

[Ipaktuueckas padota 2. IlpaBuna pabotsl co cnuptoBkoil. HarpeBanue
KHUJIKOCTEH.

2.7. 3aHuMaTeJibHbIE ONBITHI

- [IpuroroBneHne N3BECTKOBOW BOJBI.
- ['openue maruus

- OKucieHue Meau

- PacTBOpsieM MeTaIbl B KUCIIOTax

- [Tosyyaem xkucnopon
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- 3yuyaem razupoBky

- Conénas razupoBKa

- YHUBEpPCaAJIbHbIA UHAUKATOD

- «Po30BO€E MOJIOKO»

- «P030BO€E MOJIOKO» ONSATH CTAHOBUTCS MPO3PAYHBIM
-M3BecTkOBas BOJa MyTHEET

- 3BecTKOBas BOJIa CHa4Yajaa MyTHEET, @ TOTOM CTAHOBUTCS MTPO3PAYHOU
- MyTb NOSABISIETCSA CHOBA U HE HCYE3AET

- OnsTh BBINAIAET ME

- ['0TOBUM HACBILIEHHBIN PACTBOP

- BeipamyBaeM KpUCTaIbl TOBAPEHHOW COIU

- Huth cropaet MaJIMHOBBIM TJIAMEHEM

- Huth ropurt 3en1€HBIM IIIaMEHEM

- CenurtpsiHas Oymara

IIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUA

JINYHOCTHBIE PE3YJIBTATBI

1. Poccwuiickas rpakgaHCKas HIACHTUYHOCTh (MATPUOTH3M, YBAXKEHHE K
OreuecTBy, K MPONUIOMY M HACTOAIIEMY MHOTOHAIlMOHAIBbHOrO Hapoaa Poccuu,
YyBCTBO OTBETCTBEHHOCTH U Joiara mnepen PonuHoi, uaeHtudukamus ceds B
KauecTBe TrpaxkaaHuHa Poccun, CyOBEKTHBHAs 3HAYUMOCTh MCIIOJIb30BaHUS
PYCCKOTO 5I3bIKa U SI3bIKOB Hapo0B Poccuu, oco3HaHue U OIlylIeHHUEe JIMYHOCTHOM
COMPUYACTHOCTH CYABOE POCCUIICKOTO HAPOIA).

2. TOTOBHOCTP W CIOCOOHOCTh OOYYAIOIIMXCS K CaMOpPa3BUTHUIO U
caM000Opa30BaHUI0 HA OCHOBE MOTHBAIIMU K OOYYEHUIO U MO3HAHUIO; TOTOBHOCTh U
CIIOCOOHOCTD OCO3HAaHHOMY  BBIOOpY U IIOCTPOCHHUIO  JTAJIbHEHILIEH
WHJMBUAYAJIbHOW TpaekTopuu oOpa3oBaHUs Ha 0a3e OPUEHTUPOBKU B MHUPE
npodeccuii M TPOPECCUOHANBHBIX TMPEANOYTCHUN, C YYETOM YCTOMUYMBBIX
MMO3HABATEIbHBIX UHTEPECOB.

3. Pa3Butroe MOpaIBHOE CO3HAHME M KOMIIETEHTHOCTb B PEUIEHUU
MOpPAJIbHBIX TPOOJEM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (QopMuUpoBaHUE
HPAaBCTBEHHBIX YYBCTB W  HPABCTBEHHOTO TOBEJCHHUS, OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHBIM MocTynkam. ChopMUPOBAHHOCTH
OTBETCTBEHHOTO OTHOUIEHUS K YYEHHUIO; YBaXKUTEIBHOTO OTHOIICHUS K TPy,
HaJIM4Yue OMbITa YYaCTHS B COIIMATIBLHO 3HAYUMOM TPY/IE.

4. CdhopMHPOBAHHOCTh IEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY ypPOBHIO pa3BUTHS HayKd U OOIIECTBEHHOW MPAKTHKH,
VYUTBIBAIOIIETO COIMANIbHOE, KYJBTYPHOE, SI3BIKOBOE, JYXOBHOE MHOT000paszue
COBPEMEHHOI'0 MUpA.

5. Oco3HaHHOE, YBAXKHUTEIbHOE U J0OpOXKenaTelibHOE OTHOILIEHUE K
JPYrOMy YeJIOBEKY, €ro MHEHUI0, MHUPOBO33PEHHIO, KYJIbTYpE, S3bIKY, BEPE,
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IPpaKJAHCKOM TO3UIMU. ['0OTOBHOCTh U CIIOCOOHOCTH BECTH JTUAJIOr C JIPYTUMU
JIOABMH U JJOCTUTATh B HEM B3aMMOIIOHUMAHUS.

6. OCBOGHHOCThH COILIMAJIBHBIX HOPM, MPaBHJI MOBEJAEHUs, pojie u ¢dopm
COLIMAJbHOM KU3HM B Tpynmax H cooOmecTBax. YdacThe B IIKOJIHHOM
CaMOYIIPaBJICHUU U OOIIECTBEHHOMN JKU3HH B Ipejiesiax BO3PACTHBIX KOMIIETECHIINIA,
TOTOBHOCTh YYacCTBOBaTh B KM3HEJEATEILHOCTH MOAPOCTKOBOIO OOIECTBEHHOIO
O00BbEIUHEHUS, TMPOTYKTUBHO B3aMMOJCHCTBYIONIETO C COIMAIBHOM Cpemol u
COLIMAIbHBIMU ~ HMHCTUTyTaMHu;  (OpPMHUpPOBAHHME  KOMIETCHIIMI  aHau3a,
POEKTUPOBAHUSA, OPTaHU3AINH JEATEIBHOCTH, PEPICKCUH U3MEHEHU, CIOCOO0B
B3aMMOBBITOJHOTO  COTPYAHHYECTBA, CIOCOOOB pealu3alud COOCTBEHHOTO
JUAEPCKOTro MOTEHIMAaNA.

7.ChopMHpPOBAHHOCTH IIEHHOCTH 3JI0POBOTO M 0€30MMacHOTO 00pa3a KU3HU;
UHTEpUOpU3ALMS TPaBWI WHIUBUAYaJIbHOTO U KOJUIEKTMBHOIO 0€30MacHOro
MOBEICHUSI B UYPE3BbIYAWHBIX CHUTYaIUAX, YTPOKAIOUIMX >KU3HH U 3OPOBBIO
JIIOJICH.

8. ChopMUPOBAHHOCTh OCHOB 3KOJIOTUYECKOM KYJIBTYpPbl, COOTBETCTBYIOIIEH
COBPEMEHHOMY  YpPOBHIO  JKOJIOTUYECKOTO  MBIIUICHUS, HAJIUYUE  OIMbITa
HKOJIOTUYECKH OPUEHTUPOBAHHON pPEQIIEKCUBHO-OLIECHOYHONH U MPaKTUYECKOU
JESTEIIbHOCTH B KU3HEHHBIX CUTYyalUsAX (TOTOBHOCTb K HMCCJIEIOBAHUIO MPUPOJIBI,
K 3aHATHSM CEJIBbCKOXO3SHUCTBEHHBIM TPYIOM, K XYHAOXKECTBEHHO-ICTETHUECKOMY
OTPaKEHUIO TPUPOJBI, K 3aHATUAM TYpPU3MOM, B TOM YHCIE 3KOTYPU3MOM, K
OCYIIECTBICHUIO IPUPOTOOXPAHHON JEATEILHOCTH).

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaIMETHBIX pe3yibTaTOB BBIICISAIOT 3HAYUMBIE JUIS
bopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, TeopHus,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 3TUX MpeAMETOB (HOPMUPOBATH MPEACTABICHUE O LIEIOCTHOMN
HAyYHOW KapTHHE MUpPa, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (TI03HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETyJISATHBHBIE), KOTOpbIE 0OECneunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYUIECTBJICHUIO y4eOHOMU
NESATEIbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeicTBHUA:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUSI MPU OCBOCHUU
3HAHMI: PACKPBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEHATH UX XapaKTepHbIE
IPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTMMH HOHSTHSMH), WCIIOJIb30BaTh
HNOHATUA ISl OOBSICHEHHUS OTAEIbHBIX (AaKTOB M SBJICHUN, YCTaHABJIUBATH
NPUYUHHO-CJIEICTBEHHBIE CBS3M MEXIYy OOBEKTaMU M3y4Y€HHUS, CTPOHUTH
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JIOTUYECKHUE PACCYKIECHUS (MHIYKTHUBHBIEC, IE€IyKTUBHbBIE, [0 AHAJOTUM), AEJIaTh
BBIBO/IbI U 3aKJIFOUCHHS,;

YyMEHUE MPUMEHATh B TNIpPOLlECCE INO3HAHUA NOHATHS (NIPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIe B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEJIbHBIC TTPEICTABICHUS —
XUMHYECKUI 3HAaK (CMMBOJI JJIEMEHTAa), XUMHUYecKas (opMmyia U ypaBHEHHE
XUMHUYECKOHN pEeaKUU — IIPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a/1a4.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KAUYECTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadyeCTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3bI IO
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOPETEHNE ONbITa IO I[UIAHUPOBAHUIO, OPraHU3ALMH W TPOBEICHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, (OopMyIUpOBaTh 00OOIICHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIIETOBAHUS, COCTABIISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmaumeii:

yMEHHE BbIOMpaTh, AHAIU3UPOBATH WU HMHTEPIPETUPOBATH HH(POPMALUIO
Pa3IMYHBIX BUJOB U (POPM MpeACTaBICHUS, MOIYyYaeMyl0 U3 pa3HbIX UCTOUYHUKOB
(HayyHO-TIONyJIApHAsg JUTEpaTypa XUMHUYECKOrO0 COAEpKaHUsA, CIPaBOYHbIE
nocobusi, pecypcsl MHTepHETa), KpPUTUYECKH OIEHUBATHh MPOTUBOPEUYHMBYIO H
HEJIOCTOBEPHYIO MH(DOPMAITHIO;

YMEHHE CaMOCTOSITEIbHO BBIOMPATh ONTHUMAJIbHYIO (POpMY NpeacTaBICHUS
uHGOpMallMl W WJUIIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH,
qyarpaMMamu, IpyruMu (popmamu rpaduku U ©X KOMOWHALUSMY;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpoBaTh B Ipolecce y4eOHOH U
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOLHOU
CpEBbL.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Jauajiora W (WiM) JIUCKYCCHUHU) TIO
CYHUIECTBY  OOCyXHaeMoil  TeMbl, (OpPMYIUPOBAaTH CBOU  HIPEIJIOKCHHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

YMEHUS  MPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIbHOU
JeSATEIbHOCTH B YCTHBIX U TUCbMEHHBIX TEKCTaX;

YMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
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COBMECTHBIX JCHCTBUM, OINpEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BEITIOJTHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe y4eOHbIe NeCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3p(eKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
NO3HABATEJIbHBIX 337a4, CaMOCTOSITEIIBHO COCTAaBJSTh WIH KOPPEKTHUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEUCTBUKA TP BBINIOJIHEHUM 33JaHAM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIMIX,
OLIEHUBATh COOTBETCTBUE MOJTYUYEHHOTO PE3YJIbTATA 3asIBJICHHON LIEIIH.

HPEAMETHBIE PE3YJIBTATDBI

K xoHIly 00ydeHus B 7 Kjiacce MpeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUI:

—  pAacKphIBaTb CMBICI OCHOBHBIX XHMHUYECKHX TOHATHH «aTOM»,
«MOJIEKYJIa», «XHUMHUYECKHI DJIIEMEHT», «IPOCTOE BELIECTBO», «CIOKHOE
BEILIECTBO», «XUMUYECKAsI PEAKIIH», HCIIOJIb3Ys 3HAKOBYIO CUCTEMY XHUMUHU;

— Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;

— ONPEEATh COCTaB BEIIECTB M0 X (hopmyam;

— PACKpPBIBATh CMBICI 3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB;

— ONHUCHIBaTh CBOMCTBA TBEPJbIX, KHUJAKUX, Ta3000pa3HbIX BEIIECTB,
BBIJICTISIS UX CYIIIECTBEHHBIE PU3HAKHY;

— pa3iauvaTh XUMUYECKUE U (U3UYECKUE SIBJICHUS,

— Ha3bIBaTh IPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEAKLINIA;

— BBISIBJISITh TIPU3HAKHU, CBUACTEJHCTBYIOMIME O MPOTEKAHUU XUMHUUYECKOMN
peaKIu MPU BHITTOJIHEHUN XUMUUYECKOTO OTBITA;

— TI0JIB30BATHCS JTAOOPATOPHBIM 000PYI0OBAHUEM U TIOCYI0M;

— co0uroAaTh NpaBuiia 0€30NacHON padOThl IPH MPOBEAECHUH OIBITOB;

— BBIYHCJISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MAacCy BEIIECTB;

— XapakTepu3oBaTh (U3NYECKUE W XUMHUYECKHE CBOMCTBA MPOCTHIX
BEILECTB: KUCJIOPOJIa U BOAOPOIA;

— XapaKkTepu30BaTh (PU3NUECKUE U XUMUUYECKUE CBONCTBA BOJIBI;

— PACKpPBIBATh CMBICIT TTOHSATUS «PACTBOPY;

— BBIUHCJISITH MAaCCOBYIO JIOJIF0 PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;

— XapakTepu3oBaTh (HU3NYECKHEC M XHUMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB: OKCUJIOB, KMUCJIOT, OCHOBAHUM, COJIEH;

— packpsIBaTh cmbich llepuoanueckoro 3akona /. . Menneneena;

— PACKpPBIBATh CMBICI TOHATHM: «XUMHYECKASI CBS3bY;

— PACKpPBIBATh CMBICI TOHSTUNA «HOHY;

— OLICHUBAThH BIIMSIHUE XUMHUYECKOTO 3arpsi3HEHUSI OKPYKAloLIEeld cpeabl Ha
OpraHu3M YeJIOBEKa;
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— I'PaMOTHO O6paHIaTBC}I C B€II€CCTBaMH B HOBCCHHGBHOﬁ KHU3HHU.

TemaTH4ueckoe INIAHUPOBAHUE

Ne HaumenoBanue pasaenos | KoanuecTBo yacos
U TeM NPorpaMmbl Bcero | KonTpoabnbie | [IpakTuueckne
padoThI paéoThbI

BBeneunue 1

1 Ot aToMa 110 BeliecTBa 13

2 | DKcnepuMeHTalbHast paboTa 6 2
C BEMICCTBAMU

3 | BemecTBa BOKpyT Hac 7

4 | 3HaKOMCTBO C MaTepuajaMu 6 1
Pe3epBHOE Bpems 1
OO6111€€ KOJMYECTBO YACOB 34 1 2

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJBI 1J151 YYEHUKA

Xumusi: Breaenue B npeaMer: 7 knacc: yueoHoe nocooue / Epemun B.B.,
Hpos3nos A. A., Jlynun B.B.; nox penakuuen Jlynuna B.B.
AxnmonepHoe obmiectBo «M3narenscTBo «lIpocBenieHney

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Metoauueckoe nmocodue k yueonomy nocoduto B. B. Epemuna, A. A.
Hpo3nosa, B. B. Jlynuna «Xumus. Beenenue B npeamer. 7 knacey / B. B.
Epemun, A. A. Ipo3nos, O. 1O. Kepumos, B. 1. Maxonuna, O. 1O. CumoHOBa,
H. B. Epemnna, OOUIeCTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO «JJPODAY;
AxunonepHoe ob6mectBo «M3narenbctBo «IIpocBenienne»
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I[HoypouyHoe miianupoBanue 7 KJjacc

n/n

Tema ypoka

KoauyecTBO 4acos

Bcero

KoHTposbHble
pabortbl

IpakTHyeckne
padoThI
(Mcmoyib30BaHuE
o0opynoBaHust
Toukm pocTa)

Jara
U3y4YeHHs

JJIeKTPOHHBIE
nudpossbie
o0pa3oBaTeJibHbIE
pecypchbl

Bsenenue. 13
YEeTr0 COCTOUT
MHUD.

Beunrie aTOMEL.

ATOMEI B
KOCMOCE, Ha
3emie 1 B
OpraHu3Me.

HeycroiiunBbie
aTOMBI.

Kak yctpoen
aToM.

N30TomEb!

Hcropus
CO3JaHus
Ilepronnueckon
CHUCTEMBI
XUMUYECKHX
AJIEMEHTOB.

CrpykTypa
Ilepuoanueckoit
CHCTEMBI

ATOMBI
COEINHSIIOTCS B
MOJIEKYJIbI

10

I'a3ml, )KHAKOCTH
Y TBEpJIbIC
BEIIIECTRA.

11

Kpucrannmueckas

CTPYKTYypa
BEIICCTBA.
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12

Knaccudukanus
BEILIECTB

13

[IpeBpamenue
BEILECTB.
XHUMHUYECKUE
peakuuu

14

PactBopenue. JIO
1 [IpurotoBnenue
pacTtBopa
IIOBAPEHHOM
cosn. JIO 2
[IpuroToBneHue
pacTtBopa
MEIHOIO
KyIopoca.

15

ITP1 Tlpocreitmme
XUMHUYECKHE
omepamun

16

OuibTPOBAHKE.
JIO 3 Pa3zngenenue
CMecH Iecka 1
HOBAPEHHOM cou
GuIbTpOBAaHUEM.

17

Harpesanue. JIO
4 HarpeBanue Ha
JNEKTPOIUIUTKE.
JIO 5 Ctpoenue
IUIAMEHU CBEYH

18

Beinapusanue u
KPUCTAJUIM3aLUs

19

[1P 2 TIpaBuna
paboThl co
CIIUPTOBKOM.
Harpesanue
KUJKOCTEN

20

Bo3nyx n
KHCJIOPOJ

21

Bona

22

Yraexkucnelil ras
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23 | IloBapenHnas conp | 1

24 | I'moko3a 1

o5 Munepainsl 1 1
TOpPHBIE TOPOJIBI
I'oproune

26 | BemecTna: ras, 1
He(Th, YyTOIh

97 Mertamibsl u 1
CIUIaBbI

28 | Crexio 1

29 | Kepamuxka. 1

30 | Iorumepst 1

31 O6o006menne u 1
MOBTOPEHHE.
Hrorosas

32 | KOHTpOJIbHAS 1
pabora
AHanu3

33 | KOHTPOJIBHOM 1
paboThI

34 | PesepBHbIif ypok | 1

OBILIEE

KOJIMYECTBO 34

YACOB 11O

[TPOTPAMME
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YYEBHO-METOAMYECKOE OBECIIEHEHHWE OBPA30OBATEJIBHOI'O
[TPOLIECCA OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IJIA
YYEHUKA

. Xumusi. Beenenue B npeamer. [loa pegaknuein 10KTopa XMUMAYECKHUX
Hayk, akagemuka PAH B.B. Jlynnna

Mockaga IIpocsemienne 2024

METOANYECKUE MATEPUAJIBI 1A YUUTEJIA

YUYEBHOE OBOPY/IOBAHUE
BuneomnpoekTop, HOyTOYK, KOJUIEKIIUU, TAOJIUIIBI

OBOPYIOBAHUE JIUTA ITPOBEJAEHN A JIABOPATOPHBIX,
ITPAKTUYECKUX PABOT, IEMOHCTPAILINIA

HAOOPHI [J151 JTA0OPATOPHBIX padOT, CTEKIISIHHAS TIOCYAa, KOJJICKIIUN
METaJUIOB 1 TIOJIC3HBIX UCKOMAEMbIX, XUMUUICCKUE PEaAKTHUBBI

JOKYMEHT MOZAMUCAH 3MIEKTPOHHOM MOAMUCHIO 20

MYHULUWNANNIbHOE KASEHHOE OBLLEOBPA3O0OBATEJIbHOE YYPEXXAEHUE 25.11.24 10:21 Ceptudukar 32C7CA898E953A3B66F05FB6B31672FA
"MAXOMOBCKAS CPEQHASAA OBLLLIEOBPA3OBATEJIbHAS LUKOJIA", LLnnkuHa (MSK)
EkaTepvHa MuxaiinoBHa, AMpeKTop




