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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma mo XxMMHUK Ha YPOBHE OCHOBHOT'O 00IIEro 00pa30BaHuUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOSHHS OCHOBHOH 00pa30BaTENbHON MPOrpaMMbl OCHOBHOI'O O0ILIEro
obpazoBanus, npeacrasieHHbIX B PT'OC 00O, a Takke Ha OCHOBE (heaepalbHOIM paboyelt mporpaMMbl
BOCITUTAHHUS U C YIETOM KOHLENIINHU TpenoiaBaHust yueOHOro npeamera « XuMus» B 00pa3oBaTelbHbBIX
opranmnzauusx Poccuiickoit @eaepanuu.

[IporpaMma o XMMuM AaET MPENCTaBICHUE O IIeIIAX, 00IIeH CTpaTeruu 00y4YeHHsI, BOCIIUTAHUS U
pa3BUTHA 00YYaIOUIMXCSI CPEACTBAMH YU4eOHOI0 IpeAMETa, yCTaHABIMBAET 00s13aTelbHOE IPEAMETHOE
coJiepkaHue, peycMaTprBaeT pacipenelieHre ero Mo KiaccaM B CTPYKTYpHPOBaHHUE IO pa3jieliaM
TEMaM IpOorpaMMmsal 1o XUMHHU, OIIPEACIIACT KOJUYCCTBCHHBIC N KAYCCTBECHHLIC XapPaKTCPHUCTHUKU
COZIEpKaHMs, PEKOMEHAYEMYIO MTOCIIEA0BATENBHOCTh U3YUEHU XUMHUH C YUETOM MEXIPEIMETHBIX U
BHYTPHIIPEIIMETHBIX CBS3EH, JJOTMKN y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH 00yJarommxcs,
orpezessieT BO3SMOKHOCTH TPeMEeTa JIJIsl peai3aini TpeOOBaHUi K pe3ysibTaTaM OCBOSHHS OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbI Ha YPOBHE OCHOBHOI'O 00IIET0 00pa30BaHus, a TAKXKe TPEOOBAHMM K
pe3yabTaTaM 00ydeHHUs] XMMHUHU Ha YPOBHE LIEJIeH U3yUeHUs IPeJMETa U OCHOBHBIX BUJIOB y4eOHO-
MO3HABATENBHOM JIESITENbHOCTH 00YUYaIOIIErocst 0 OCBOSHUIO YIEOHOTO COJIepKaHMUS.

3HaHWE XUMUU CITY)KHT OCHOBOH JIJIs1 YOPMHUPOBAHUST MUPOBO33PEHHS 00YJarOIerocs, ero
MIPEICTABJICHUI O MAaTepPHaIbHOM EIWHCTBE MHUPA, BXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMUEH
NpEACTAaBJICHNA O B3aUMOIIPEBPAIICHUAX DHEPTUU U 06 OBOJIFOIIMHU BEIICCTB B IIPUPOJEC, O IYTAX PCUHICHHUA
rJ100aJIbHBIX TPOOJIEM YCTOWYMBOI'O PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPIeTUUECCKOM, IUIIICBON U
9KOJIOTUYECKON 0E30MaCHOCTH, TPOOIIEM 3APABOOXPAHEHHS.

N3yuenue xumuu:

CIOCOOCTBYET pear3allii BOZMOKHOCTEHN JJISi CAMOPa3BUTHS U (POPMHUPOBAHUS KYIBTYPHI
JIMYHOCTH, €€ 001eH U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMHUPOBaHNE MBITIICHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromuxcsi, HABHIKOB
WX CaMOCTOSITeTIbHON ydeOHOM MesITeNbHOCTH, SKCIIEPIMEHTANBHBIX U HCCIIe0BATEIhCKUX YMEHUH,
HEOOXOANMBIX KaK B IIOBCETHEBHON KU3HU, TaK U B MPO(HeCCHOHATHHOMN eI TENFHOCTH;

3HAKOMUT CO CTIENM(HUKON HAyIHOTO MBIIUIEHNS, 3aKJIaIbIBa€T OCHOBHI IIEJIOCTHOT'O B3TJIsAa Ha
€IMHCTBO MIPUPOJIBI U YETOBEKA, SABIISETCS OTBETCTBEHHBIM ATAIlOM B ()OPMHPOBAHUN
€CTEeCTBEHHO-HAyYHON TPAaMOTHOCTH O0YJarOIINXCS;

croco0cTByeT (hOpMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAYIHBIM 3HAHUSM, K
MIPUPOJIE, K YeTOBEKY, BHOCHT CBOM BKJIAJ B 9KOJIOTHYECKOe 00pa3zoBaHue 00yJaroIiXCs.

JlanHpie HarmpaBiieHUsS B 00YYEHNH XHUMHAN 00ECIIEINBAIOTCS CIIEU(PUKONA COo/epKaHus YIeOHOTO
MpeaMeTa, KOTOPBIH SBISIETCS TeIarOrMYecK aIaliTHPOBAHHBIM OTpayKeHHEM 0a30BOM HayKU XUMHH Ha
onpenenEHHOM 3Tane €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHUsI OPHEHTHPOBAH HA OCBOCHUE
00yYarOMMMHCS CUCTEMBI IIEPBOHAYABHBIX TIOHSATHI XHMHH, OCHOB HEOPTaHHMIECKOW XUMHH U
HEKOTOPBIX OTJENBbHBIX 3HAYMMBIX MTOHATHH OPTaHUIECKOH XUMUH.

CrtpykTypa conep kaHus MPorpaMMEbI IT0 XUMHUH c(pOpMHUpOBaHA HA OCHOBE CHCTEMHOT'0 MTOIX0a K
e€ m3ydyeHnro. CozpepkaHue CKIIABIBAETCS M3 CHCTEMBI TOHATHN O XHMAYECKOM JIEMEHTE U BEIIECTBE U
CHCTEMBI TMOHATHIA 0 XUMHYECKOW peakiun. O0e 3TH CUCTEMBI CTPYKTYPHO OpTraHU30BaHbI 110 TPUHITUITY
MTOCTIEIOBATENFHOTO Pa3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPECTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBEI BCEI'0 €CTECTBO3HAHUS,

— Ilepuoguaeckoro 3akona /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YUYEHHSI O CTPOSHUH aTOMa U XMMUYECKOH CBSI3H;

— IIpEACTaBIEHH 00 AIIEKTPOIUTUYECKON JUCCOUAIINY BEIIECTB B paCTBOPAX.

TeopeTnueckre 3HaHUA PacCMAaTPUBAIOTCS HA OCHOBE SMIIMPHUECKU MOTYYEHHBIX U OCMBICIICHHBIX
(akTOB, pa3BUBAIOTCS MOCIIEAOBATENBHO OT OJHOIO YPOBHS K IPYroMYy, BHIITONHS (QyHKIMN OOBSICHEHUS
1 TIPOTHO3UPOBAHHUS CBOMCTB, CTPOCHHUSI M BO3MOXXHOCTEH MPaKTHYECKOTrO IPUMEHEHHUS U TOTYy4EHHS
H3y4YaeMbIX BEILIECTB.



OcBoeHre IporpaMMBl 10 XMMHH CIIOCOOCTBYET ()OPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKOH
COCTaBJISIONIEH HAYYHOH KapTHHBI MUpPA B JIOTHKE €€ CHCTEMHON PUPOJIBI, IEHHOCTHOI'O OTHOLIEHUS K
Hay4YHOMY 3HaHHIO U METOZAaM MO3HaHMs B Hayke. M3ydueHne XMMUU IpOUCXOJUT C IIPUBIICUEHUEM
3HaHUI U3 paHee U3yUeHHBIX YUeOHBIX mpeameToB: «OxpyKaromuii Mup», «buomnorus. 5—7 xknaccs» u
«®Dusmka. 7 knacey.

[pu n3yyeHnu XMMHUU IPOUCXOAUT (HOPMHUPOBAHHE 3HAHUI OCHOB XMMHUYECKOW HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON AESTETbHOCTH YEINOBEKa U KaK OJJHOTO U3
KOMITOHEHTOB MHPOBOM KyJIbTYpHI. 3a/1aua y4eOHOr0 MpeMeTa COCTOUT B (JOPMUPOBAHUHN CUCTEMBI
XUMHYECKUX 3HAHUH — Ba)KHEHIINX (paKTOB, IOHATHI, 3aKOHOB M TEOPETHUCCKUX IMOJIOKECHUH,
JOCTYITHBIX 0000IIEHNIT MUPOBO33PEHUECKOI0 XapaKTepa, sA3bIKa HAYKH, B IPUOOIICHUN K HAYyYHBIM
MeTo/iaM TIO3HAHMS TPU U3YYEHHUH BEIIECTB U XUMHUECKUX peaklui, B GOPMUPOBAHUH U Pa3BUTHU
MO3HABATENHHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-TI03HABATEIBHON U y4eOHO-HUCCIIeA0BATENBCKOM
JeATelIbHOCTH, OCBOCHUH MPaBuil O€30MaCHOr0 00paIIEHHs C BEIECTBAMH B ITOBCEIHEBHOH JKU3HU.

[Ipu n3ydeHnn XMMHM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs BAKHOE 3HAUEHUE PHOOPENH
TaKue e, Kak:

— ¢popMHUpOBaHKE HHTEIUIEKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOI K caMO0Opa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOSTEIBHOMY NMPUHSTHIO PEIICHUH, CTOCOOHOM aJanTUpOBaThCS K OBICTPO
MEHSIOIIMMCS YCIIOBHSIM JKU3HU;

— HaIlpaBJICHHOCTh 00YUYEHHS Ha CUCTEMATHIEeCKOe IPUOOIIEeHHE 00yTaroIXCsl K
CaMOCTOSTEIILHOW MO3HABATEIBHON JIEATEILHOCTH, HAYYHBIM METOJIaM MO3HaHHUs, (GopMUpyrOIIM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecriedeHre yCIIOBHA, CIIOCOOCTBYIOMIUX MPHOOPETEHUIO 00YJIAFOIIMHUCS OIBITA
pa3zHo00pa3HON JeATENFHOCTH, TIO3HAHHS U CAMOITO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHITNH ), UMEIOIINX YHUBEPCATbHOE 3HAUEHHUE JIJISI PA3IMYHBIX BUIOB JAESTENBFHOCTH;

— (dopmupoBanue o011el (yHKIIMOHAIBHON M €CTECTBEHHO-HAYYHON rPaMOTHOCTH, B TOM YHCIIC
YMeHHH OOBSICHITH U OIIEHUBATH SIBJICHUS OKPYXKAIOIIET0 MUPA, UCTIOIB3yd 3HAHUSA U OIBIT, IOJTy4YeHHBIC
MIPH U3YYEHUU XUMHUH, IPUMEHSTD WX MPH PEIICHUH MPOOIIEM B TIOBCEIHEBHOM KU3HU M TPYJOBOM
NeSITeTbHOCTH;

— ¢opMupoOBaHHEe y 00yJaOMINXCA TYMAaHUCTHYECKIX OTHOIIICHUH, MTOHUMAaHUS IIeHHOCTH
XUMHYECKIX 3HAHUHN JJIs1 BRIPAOOTKH SKOJIOTUIECKH IeTIecO00pa3HOro OBEEHHSI B OBITY U TPYAOBOH
JeSITeTFHOCTH B IIEJISIX COXPAaHEHUS CBOETO 370POBbS U OKPYKAIOIIEH MPUPOTHON CPEIBI;

— pa3BUTHE MOTHBAIIMH K O0YYEHHUI0, CIOCOOHOCTEH K CAMOKOHTPOIIO ¥ CAMOBOCITUTAHHIO Ha
OCHOBE YCBOGHHS O0IIEYEIIOBEUYECKUX [IEeHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis 1
HaIpaBIEHHOCTH JAbHENTIIEr0 00ydeHusI.

OO1ee 9nCIIo 4acoB, OTBEAEHHBIX JUI U3YYEHUSI XUMUU Ha YPOBHE OCHOBHOTO OOIIIETO
00pa3oBaHMs, COCTABISIET: B 8 Kitacce — 68 vacoB (2 9aca B HEEIo).

B tom uuncne:

8KIJI.- KOHTPOIBHBIX Pa0oT 4, MPAKTUIECKUX padoT O.

YMK ona neparora:
» Xumus, 8 kmacce/ ['abpuensa O.C., OctpoymoB WU.I'., Cragkos C.A., AKiimonepHoe 00111ecTBO
«M3natenscTBO «IIpocBenieHme»

Pabouasa nporpamma copmmnpyeTcs ¢ y4eTom paboyen nporpammMbl BOCUTAHUS.
[eatenbHOCTb yuntens ¢ ydetom paboyer nporpaMmbl BOCNUTAHUS:

v/ YCTaHOBJIEHVE AOBEPUTENbHbBIX OTHOLLUEHUIN MeXAY Nefarormnyeckum paboTHUKOM U ero
ofy4arLwmmmncst, CnoCoBCTBYHOLLMX MO3UTUBHOMY BOCTIPUATUIO OByYaoLLMMncsa TpedoBaHUM 1
npocbb negarornyeckoro paboTHMKA, NPUBIIEYEHMIO X BHUMAHWS K 0BCYy>KO4aeMOn Ha ypoke
NMHopMaLmMK, aKkTUBM3aLUN NX NO3HABATENbHOM AEATENBHOCTY;

v nobyxaeHne oby4varomxcs cobnoaaTtb Ha ypoke 0BLLENPUHATLIE HOPMbI NOBEAEHUS,
npasuna obLeHns co cTapwmmMmn (negarormdeckumm paboTHUKaMM) U CBEPCTHUKaMM
(oByyarowmmncs),NPUHLMNLI y4eOHON ANCUMMIINHBI 1 CaMOOPraHn3aunm;



v/ NpuBreYyeHne BHUMaHNs o0yyatoLmMxcs K LEHHOCTHOMY acrnekTy ndydaemMblx Ha ypokax
SABNEHNN, OpraHn3aumsi ux paboTbl C NONy4aeMon Ha ypoke coumanbHO 3Ha4YMMOM
NHopMaumen — HNUMNPOBaHME ee 06CYXAEHMS, BbiCKa3biBaHNs1 00y4atoLLMMMUCA CBOEro
MHEHWS Mo ee NoBoAY, BbIpabOTKM CBOErO K HEN OTHOLLEHWS;

v/ BKIIOYEHME B YPOK UIPOBLIX NpoLeayp, KOTopble NOMOratoT NoggepKaTb MOTUBALMIO
oByyatoLLMXCA K MOSTYYEHUIO 3HAHWUI, HaNaXXMBaHMO NO3UTUBHbBIX MEXITMYHOCTHBIX OTHOLLEHWI
B Kriacce, MOMOratT YCTaHOBMNEHMIO foOpoxenaTenbHon atMocdepbl BO BPEMS YPOKa;

v/ opraHusauus wedcTBa MOTUBUPOBAHHBIX U 3pYANPOBaHHbLIX 00yYaroLmMXCca Hag nx
HeycneBalLWMMM O4HOKNACCHUKaMK, Aarowero obyyarwmmcsa counanbHo 3Ha4YUMBbIN OMbIT
COTpyOHMYeCTBa U B3aMMHON NMOMOLLY;

v VHUUMMPOBAHME M NoaaepKKa UccrenoBaTernbCKon AesTENbHOCTM 00yYatoLmMXCa B paMKax
peanusaumm MM MHOMBMAYaNbHbLIX U TPYNMNOBbIX UCCReLoBaTEeNbCKUX NPOEKTOB, YTO AacT
obyyaoLmmcs BO3MOXHOCTb NPUOBPECTUN HaBbIK CaMOCTOATENBHOIO peLleHNsa TEOPETUYECKON
npo6nemsbl, HaBblk reHEPUPOBaHUA 1 0POPMITEHNA COBCTBEHHbIX NOEN, HAaBbIK YBAXKUTENbHOMO
OTHOLLEHUS K Yy>KUM naesm, opopMneHHbIM B paboTax Apyrmx uccnegosartenen, HaBbIK
nyGnnMYHOro BbICTYNNEHUA Nepea ayanTopuen, apryMeHTMpOBaHUSA N OTCTaMBaHWUsi CBOEWN TOYKM
3peHus;

v [NocTtaHoBKa BocnUTaTesNbHbIX Liefien, CnocobCTBYHOLLMX pasBUTUIO OBy4atoLLmxcs,
He3aBMCMMO OT X CMOCOBHOCTEN N XapaKTepa;

v OnpegeneHne n NPUHATUE YETKUX NPaBuST NoBeAeHUA 06yYaloLWmMMMCa B COOTBETCTBUM C
ycTaBoM 06pa3oBaTenbHON OpraHn3auumn n npaBmnamMmm BHYTPEHHErO pacnopsiaka
obpasoBaTenibHON opraHnsauuu;

v Peanusauusa BocnutatenbHbIX BO3MOXHOCTEN pa3fMyHbIX BUOOB AeATenbHOCTU pebeHka
(y4ebHown, nrpoBow, TPYOOBOWN, CMOPTUBHOW, XYAOXKECTBEHHON 1 T.4.);

v NHdopMmpoBaHHOCTL 0ByyvaroLwmxca 06 0COBEHHOCTAX pas3nuyHbIX cdep
npodeccrnoHanbHoO AeATeNbHOCTH, B TOM YMCHE C YHETOM MMEKLLMXCS NoTpebHoCTEN B
npocdpeccroHarnbHbIX Kagpax Ha MECTHOM, pernoHanbHOM 1 oegeparnibHOM YPOBHSIX;
opraHM3aumio NpodeccnoHanbHOM OpneHTaumm obyyarLmnxcsa Yepes3 CucTemMy MEPONPUATUR,
nposBognmMbix OpraHnsaumen COBMECTHO C pasnnyHbIMKU NpeanpuaTnaMm, obpasosaTeribHbIMU
opraHusaumsmMu, LeHTpaMu npodoprmeHTaumoHHon paboTbl, NPaKTUYECKON NOArOTOBKMY;

v OkasaHue ncmnxorsoro-negarorndeckon Noaaep>Kkn, KOHCYnbTauMOHHOM NOMOLLM
obyyvaroLmmcs B X NPodeCccnoHanbHON opueHTaumm, BKIYaLen B TOM YMcie ANarHocTuky
MOTMBaLMK, CNOCOBHOCTEN N KOMMETEHUMI 0ByYaloLmnxcs, HeOOXOANMbIX AS1S NPOAOIHKEHUS
nony4veHus obpasoBaHus 1 Boidopa npodeccun.

COJEPKAHUE OBYYEHUSA

8 KJIACC

IlepBoHayaibHbIe XUMHYECKHE TIOHATHS

[Ipeamer xumuu. Posb XuMuu B )KM3HU 4€TI0BEKa. XUMUSA B CUCTEME HayK. Tena U BellecTBa.
®duznyeckue CBOMCTBA BEUIECTB. ArperaTtHoe cocTosiHue BemiecTs. [IoHsATre 0 MeToaax Mo3HAHUS B
xumun. YncTeie BemecTBa u cMecr. CIiocoObI pa3/IeieHus] CMEeceu.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 31€MEHTHI. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. IIpocThie u
CIIO’KHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHHeE.

Xumundeckas popmyina. BaneHTHOCTh aTOMOB XUMHYECKUX AJIEMEHTOB. 3aKOH MTOCTOSTHCTBA
cocrapa BellecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBast
JIOJIST XUMHUYECKOr O DJIEMEHTA B COEAUHEHNH.

KommuectBo Bemecrsa. Monb. Monsipaast Macca. B3anMocCBsI3b KOM4yecTBa, MacChl M 4CIia
CTPYKTYPHBIX €IMHHUII BerlecTBa. Pacuérel mo opMynaM XMMUYECKAX COCIUHEHUH.

du3nyuecKkue 1 XUMUYECKUE SABJICHUsI. XUMHUUECKas peakuus U €€ Mpu3HaKu. 3aKOH COXpaHEHUs
Macchl BellecTB. XuMHUUecKue ypaBHeHus. Kinaccndukanus XuMUIecKux peakiuil (CoeTMHeHuUS,
pa3IoXKeHU, 3aMEeIIeHUs, OOMEHa).

Xumuueckuii Ixcnepumenm:.



3HaKOMCTBO C XUMHUYECKOH MMOCYI01, TIpaBHiIaMH PadOThI B TaOOpaTOpUH U pUEMaMH 0OpaIleHus
¢ 1abopaTopHBIM 000pYIOBaHNEM, U3yUCHUE U ONMCaHNEe (PU3MUECKUX CBOWCTB 00pa3IoB
HEOpraHMYECKUX BEIIECTB, HAOMoAeHHEe QU3NUECKHX (TIJIaBlICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE
caxapa B CTyIKe, KUIICHHE ¥ KOHJIECHCALMs BOABI) M XUMUYEeCKUX (TOpEHNE CBEUH, IPOKATMBAHNE MEIHOU
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KHCIIOTOH) SIBJIICHH, HAOMI0JeHUE U ONTUCAHUE TPU3HAKOB
MIPOTEKaHUS XUMHUYECKUX peakIuil (pa3nokeHue caxapa, B3auMOJICHCTBIE CEPHOIl KUCIIOTHI C XJIOPUIOM
Oapwusi, pasznoxenue ruapokcuaa Menu (1) mpu HarpeBanuu, B3auMOJICHCTBHE Kejie3a C pACTBOPOM COJH
menu (1), u3ydenue cnoco0OB pa3lieNieHns CMECEH: ¢ TTOMOIIBIO MarHuTa, GUIbLTPOBAaHHUE, BHIIApUBAHHUE,
JUCTHIUISIINS, XpoMaTorpadusl, IpoBeJeHne OYUCTKH MTOBAPEHHOW CONM, HAOMII0JICHUE U ONHCaHne
pe3yabTaTOB MPOBEACHUS OIBITA, MIUTIOCTPUPYIOLIET0 3aKOH COXPaHEHHUS Macchl, CO3/JaHNe MOzesel
MOJIEKY (IIapOCTEeP KHEBBIX).

BaxHeiilue npeacTaBuTeTd HEOPTaHUYECKUX BeleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — ajgeMeHT u nmpocTtoe BemecTBo. Haxoxnenue
KHCJIOpOoJa B IpHUpoe, PU3nUuecKrue U XMMHUYecKie cBoiicTBa (peakiuu ropenus). Oxcuppl. [Ipumenenne
kucnopona. CriocoOsl moTydeHus KHCIopo/ia B 1JabopaTopuu M MPOMBIIUIEHHOCTH. KpyroBopor
Kucnoposa B npupoze. O30H — alIOTponHast MOTU(PHKAIINS KUCIOPO/IA.

TernoBo# 3 dexT XuMIIecKoi peakinu, TepPMOXUMHUYECKHAE YPaBHEHHS, IK30- U
SHAOTEPMHUYECKHE peakny. TOoIIHMBO: yronb U MeTaH. 3arpa3HeHre BO3/IyXa, YCHIEHUE TapHUKOBOTO
s dexTa, pazpynieHre 030HOBOTO CIIOS.

Bonopon — aneMeHT u pocToe BeniecTBo. HaxoxaeHre Boopoaa B pupo/ie, Grusndeckue u
XMMHYECKHE CBOICTBA, IPUMEHEHHE, CIOCOObI morydeHnua. Kucnorsr u conu.

Monsipablit 00bEM ra3oB. PacuéTsl 0 XMMHYECKUM YPaBHEHHUSM.

®duznueckue CBOMCTBA BoABL. Bona kak pactBoputenb. PactBopsl. HacklleHHbIE 1
HEHACHIIIIEHHBIE PacTBOPHI. PacTBOpUMOCTh BeliecTB B Bozie. MaccoBasi 10Jsl BEIIEeCTBA B pacTBOpeE.
XuMudeckre cBoicTBa BoAbl. OcHOBaHUSA. PoJib pacTBOPOB B MPHUPOJIE M B KU3HU deloBeKa. Kpyrosopor
BOJIBI B TIpUpO/iE. 3arpsi3sHEHNE MPUPOAHBIX Boa. OXpaHa W OYMCTKA MPUPOIHBIX BOJI.

Knaccudukarus Heopranmdeckux coenuaeHnid. Oxcuabl. Kimaccndukarys okCHuaoB:
cosieobpasyiorre (OCHOBHBIE, KMCIOTHBIC, aM(pOTepHbIC) U HecolieoOpasyromre. HomeHkmaTypa
OKCUJ0B. PU3NUECKHE U XUMUYECKHE CBOWCTBA OKCHIIOB. [lonyueHue okCcuaoB.

OcnoBanns. Kimaccuukanus ocHOBaHMIA: MIETOYN U HEPACTBOPUMEIE OCHOBaHUsA. HomeHnkmaTypa
OCHOBaHMM. PU3NUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUi. [lonydyeHre oCHOBaHUM.

Kucnorer. Knaccudukamus kucnor. Homenkmnarypa kucinor. @u3ndeckre U XUMAYeCKHe CBOMCTBA
kucinot. Psg aktuBHocTH MetasuioB H. H. bekerosa. Ilonyyenue kucnor.

Comn. Homenkmartypa cosneii. @u3ndeckrne U XUMUIecKkrue cBorcTBa coneld. [lomydenne comeid.

I'enerndeckas cBA3b MEXIY KTacCAMU HEOPTAaHUYECKUX COEIMHEHHM.

Xumuueckuit IKCnepumMeHm:

KaueCTBEHHOE ONpeeNieHre ColepKaHus KUCIOPoaa B BO3AyXe, MOMydeHne, COOMpaHue,
pacrno3HaBaHWE U U3Y4YEHHE CBOMCTB KUCIOPOIa, HAOIOIeHNEe B3aUMOISHCTBHSI BELIECTB C KUCIOPOIOM
Y yCJIOBYS BO3HUKHOBEHUS U TIPEKpAIleHus TOpeHus (Ioyapa), O3HaKOMIIEHHE ¢ 00pa3aMi OKCHIOB U
OIMCaHWE UX CBOKCTB, ITOy4eHre, COOMpaHre, paclio3HaBaHWE U U3YYEHUE CBOI CTB BOIOPO/Ia
(ropenmue), B3anmoieiicTeue Bogopoaa ¢ okcugoM meawn (1) (Bo3sMokHO BcTIonb30BaHMe
BHJICOMATEPUAIIOB), HAOIFOIeHre 00pa3I[0B BEIIECTB KOJIMYECTBOM | MOITb, UCCIIEIOBAaHUE OCOOCHHOCTEH
PAcCTBOPEHUS BEIIECTB C PAa3IMYHON paCTBOPHUMOCTHIO, IPUTOTOBJIEHHUE PACTBOPOB C OMpeEeNnEHHON
MacCOBOM JToJieil paCTBOPEHHOTO BEIIIECTBA, B3aUMOJICHCTBHE BOJIBI C METAJUTAMHU (HATPHUEM U KaJIbIIHEM )
(BO3MOXXHO HCIIOIB30BaHNE BUAEOMATEPHAIIOB), UCCIIEAOBAHUE 00pa3I[0B HEOPTAaHIMYECKIX BEIIECTB
Pa3TUYHBIX KJIACCOB, HAOIIO/IEHNE U3MEHEHHS OKPACKH MHIUKATOPOB B PACTBOPAaX KUCJIOT H IIEN0YeH,
n3ydeHue B3anmoieiicteust okcuaa menu (11) ¢ pactBopoM cepHON KHCIOTBI, KHCIOT ¢ METaIlJIaMH,
peaKnuii HeNTpanu3auy, NOJy4eHHEe HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OHOI0 METaJlIa JPYyTUM
13 pacTBOpa COJIH, PELLICHUE IKCIIEPUMEHTANIBHBIX 3a7ja4 110 TeMe «Ba)xHele Ki1acchl HEOPraHUYEeCKUX
COEIIMHEHUI».



epnoanyeckuii 3axon u Ilepuonuyeckasi cucreMa XMMHYecKuX djaemeHToB . U.
MenpeneeBa. CTpoeHune aToMOB. XUMH4YecKas cBsi3b. OKHUCIMTETbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[epBBIe TONBITKH KiIaCCH(PUKAINN XMMUYECKHX 3JIeMEeHTOB. [loHsATHE O rpynmax cXoaHBbIX
3JIEMEHTOB (ILEJIOYHBIE U HIETTOYHO3EMENIbHBIE METAILTBI, TAIOTEHBI, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEpHBIE OKCHIBI U TUAPOKCHIBIL.

ITepuonmueckuii 3akoH. Ilepuoauyeckas cucrema XMMUIeCKHX a1eMeHToB 1. 1. Menzeneesa.
Koporkonepuoanas u jymmHHONIEproaHas popmel [lepuoanyeckoit cucTeMbl XUMUYECKHX 3JIEMEHTOB /1.
N. Menaeneesa. Ileproasl u rpymisl. @U3M4EeCKUd CMBICH TOPSIAKOBOIO HOMEPA, HOMEPOB IIEPUOJA U
TPyl AJIEMEHTA.

Crtpoenne aromoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHre JIeKTPOHHBIX
000J10ueK aTOMOB MepBhIx 20 XxuMuueckux 3aeMeHToB [lepuoanueckoit cucremsl Jl. 1. Menneneesa.
XapaKTepUCTHUKa XMMHUYECKOI0 AIEMEHTA 110 €ro nonoxeHuro B llepuonnueckoit cucreme /1. 1.
Menpeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paiyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYMIaM U TepHoaM.

3unauenue [lepuonnyeckoro 3akoHa u [leproanyueckol CUCTEMbI XUMHUYECKHX 3JIEMEHTOB IS
pa3BuUTHS Hayku U npakTuku. [. M. MenneneeB — y4€HbIN U TpaXxJaHUH.

Xummaeckas cBsi3b. KoBamenTHas (TOISIpHAS W HETIONISIPHASI) CBSI3b. DJIEKTPOOTPHUIIATEIIHFHOCTh
XUMHYECKUX 31eMeHTOB. VIOHHas CBS3b.

Crenenp okucnenus. OKMCIUTENbHO--BOCCTAHOBUTEIbHBIE peakiinu. [Iporeccsl OKuCIeHus u
BOoccTaHOBIJIEHUS. OKUCIIATENN M BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3y4deHre o0pas3ioB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aMMO/ICHCTBHIE THAPOKCHA IIMHKA C
pacTBOpaMM KHCIIOT U ILENIOUYEH, IPOBEICHUE ONBITOB, HILTIOCTPUPYIOIUX TPUMEPBI OKHUCIUTEIBHO-
BOCCTaHOBMTENBHBIX pPeakUi (TOpeHUe, peakuy Pa3IoKEeHUS, COEIUHEHNU).

Meoscnpeomemmnuie cea3u

Peanm3arms MeXIpeaMETHBIX CBSI3€H MPU N3yUEHUH XUMHHU B 8 KIJIACCE OCYIIECTBIISIETCS Yepe3
WCIIONB30BaHME KaK OOINX €CTECTBEHHO--HAYYHBIX TIOHSATHMA, TaK ¥ MOHITHHN, SBISIOIIUXCS CHCTEMHBIMH
IUTS OTJENBHBIX TPEAMETOB €CTECTBEHHO--HAYIHOT' O ITHKIIA.

OO0me ecTecCTBEHHO-HAYYHBIE ITOHITHS: HAyYHBINA (DaKT, TUIOTE3a, TEOPHUs, 3aKOH, aHAJIH3,
CHHTE3, KITACCU(UKAIS, TEPUOINIHOCTD, HAOIIOIEHNE, SKCTIEPIMEHT, MOJIETUPOBAHNE, H3MEPEHHE,
MOJIEIb, SIBJICHHE.

dwu3uka: MaTepusl, aTOM, DIIEKTPOH, POTOH, HEUTPOH, FIOH, HYKJIH/I, U30TOMBI, PaJHOAKTHBHOCTS,
MOJIEKYIIa, DIIEKTPUUYECKHH 3apsi]l, BEIIECTBO, TEIO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3,
(hm3HUeCKre BETHYNHBI, ENUHUIBI U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE31161, COIHIIE.

buonorus: dorocunres, neixanne, 6uocdepa.

I'eorpadms: armocdepa, ruapocdepa, MHHEPAITBI, TOPHBIE TIOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE,
TOILJTNBO, BOHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI ITIO XUMHWHU HA YPOBHE
OCHOBHOI'O OBLHIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIE Pe3yAbTATHl OCBOCHUS MMPOrPaMMBI OCHOBHOT'O OOLIEro 00pa3oBaHUs JOCTUTAIOTCS B
X0a¢e 06y‘IeHI/IH XUMHHU B CIUHCTBEC y‘-IC6HOI\/'I M BOCITUTATEILHOM JACATECIIBHOCTH B COOTBETCTBHUU C
TpaauIMOHHBIMHA pOCCHﬁCKHMH COLIMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBCHHBIMU NCHHOCTAMU,
MPHUHSATHIMH B 00IIIECTBE MPAaBHIIAMH U HOPMaMH TIOBEICHUS M CIIOCOOCTBYIOT MIPOLIECCaM CaMOIO3HAHMUS,
CaMOpa3BUTHS U COIIMATIM3ALIMN 00yYarOIUXCsl.

JInuHoCTHBIE PE3YIbTAThI OTPAKAIOT TOTOBHOCTDH O6y‘-IaIOHII/IXC$I PYKOBOACTBOBATBLCA CHUCTEMOM
ITO3UTHBHBIX HEHHOCTHBIX OpI/ICHTaHI/II\/'I " paClIMPCHUE OIIbITa ACATCIBHOCTU Ha eé OCHOBE€, B TOM 4YHCJIC B
YacTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOI'0 OTHOILIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPHYECKOMY U HAYYHOMY
HACJIE/INIO, TOHUMaHHS 3HAYCHHsI XUMUYECKOH HAYKH B KH3HH COBPEMEHHOr0 O0IIECTBa, CIOCOOHOCTH
BJIQJICTh JIOCTOBEPHON MH(OPMAIIHEH O NIePEAOBbIX JOCTHIKEHUSIX U OTKPBITHIX MUPOBON U
OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOIr0 BOCIIUTAHUS

npeaCTaBJICHUA O COUUAJIBHBIX HOPMax U MpaBuiaX MEKIUNIYHOCTHBIX OTHOIIIEHHUH B KOJIJICKTHUBE,
KOMMYHUKATHBHOW KOMITETEHTHOCTH B OOIIECTBEHHO TOJIE3HON, yIeOHO-MCCIIEIOBATEIHCKOM,
TBOPYECKOW U JIPYTHUX BUJAX JIEATENLHOCTH, TOTOBHOCTH K pa3HOOOpPa3HON COBMECTHOM JIESITENbHOCTH
IIpH BBINTOJIHCHUU y‘-IeGHI)IX, IMMO3HABATCIIBHBIX 3a1a4, BBIIIOJITHEHUN XUMHWYECKUX SKCIICPUMCHTOB,
CO3J1aHUHU yqe6HI)IX IIPOCKTOB, CTPEMJICHUA K B3aUMOIIOHMMAaHUIO 1 B3aUMOIIOMOIIHA B ITPOLECCE 3TOU
y4e0HOH AeATeNbHOCTH, TOTOBHOCTH OIIEHWBATh CBOE MOBE/IEHHE U MTOCTYIKH CBOMX TOBAPHUIIEH C
MTO3UIINH HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIEACTBHIA ITOCTYTIKOB;

3) HIEeHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33pEHYECKHE TPEACTABICHHSI O BEIIECTBE U XMMHYECKON PEaKIIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U COCTABIISIOIINE OCHOBY JJISl TOHUMAHUS CYITHOCTH HAayIHOMN
KapTUHBI MHPA, PEICTABIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPOIBI, B3AUMOCBA3SIX
YyeJnoBeKa ¢ MPUPOIHON CPEIoi, O POJIM XUMHUH B TTIO3HAHMHU ATUX 3aKOHOMEPHOCTEH;

MMO3HaBaTeIbHbIE MOTUBBI, HAIIPABJICHHBIE HA TIOJTyYeHHE HOBBIX 3HAHUHN 110 XUMUH, HEOOX OIMMEbIE
T O0BSICHEHHS HAOII0JaeMbIX MTPOIIECCOB U SIBICHUH, TO3HABATENFHON, HHPOPMAIIMOHHON H
YUTATENbCKON KyJIbTYPHI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEILHON PabOTHI ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JTUTEPATYPOil, TOCTYITHBIMU TEXHHYECKIMH CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIl;

WHTEpec K 00YYEHHIO U MTO3HAHHIO, TF0003HATENFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHMIO, TPOSKTHON U MICCIEOBATENBCKON NEITETLHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBIEHHOCTH W YPOBHsI 0OyUEHUS B AalTbHEUIIIEM;

4) ¢popMupOBaHHS KYJILTYPbI 310POBbSI:

OCO3HaHUE IEHHOCTH JKU3HU, OTBETCTBEHHOT0 OTHOIICHHSI K CBOEMY 370POBBIO, YCTAHOBKHU Ha
3I0OPOBBIN 00pa3 KU3HU, OCO3ZHAHUE TTOCIENCTBUH M HENPUATHE BPEAHBIX MTPUBBIYEK (YIIOTPEOICHUS
AJIKOTOJISI, HAPKOTHUKOB, KyPEHHSI), HEOOXOJIMOCTH COOITIO/IEHIS TIPaBUII 0€30MaCHOCTH MPU O0paIeHu!
C XUMUYECKMMH BEIIECTBAMU B OBITY M pEaIbHON KU3HH;

5) Tpy10BOro BoCHUTAHMS:

WMHTEPEC K MPaKTHYECKOMY H3YYEeHHUI0 Mpodeccuii ¥ Tpyaa pa3indHoro poja, yBaKeHHE K TPYAY U
pe3yabTaTaM TPYAOBOM JIESTENFHOCTH, B TOM YHCIIe HA OCHOBE IPUMEHEHHS MTPEIMETHBIX 3HAHUN T10
XUMHH, OCO3HAHHBIN BBIOOP HHIUBUIYAIEHOW TPAEKTOPHUH TTPOIOIIKEHHSI 00pa30BaHU C yIETOM
JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycremHoi npodeccHoHaIbHON NeITeNbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTh
a1al THPOBATHCS B TPO()ECCHOHATIBHOM CPEE;



6) 9K0JIOrM4ecKOro BOCIIMTAHMS:

9KOJIOTHYECKH 1efIeco00pa3Hoe OTHOLIEHHE K IPUPOie KaK MCTOUYHUKY JKU3HU Ha 3emMiie, OCHOBE
e€ cylIecTBOBaHHS, MOHUMaHKE LIEHHOCTH 370pOBOro U Oe30macHoro o0pasa >KU3HHU, OTBETCTBEHHOE
OTHOIIEHUE K COOCTBEHHOMY (PH3UUECKOMY U IICUXHYECKOMY 3/10POBbIO, OCO3HAHUE LIEHHOCTH
co0oaeHus paBuil 0€30MacHOro MOBEACHUS PH paboTe C BEIIECTBAMH, a TAKXKE B CHTYyaIHIX,
YTPOXKAIOIIMX 3I0POBBIO U JKU3HU JIFOJIEH;

CIOCOOHOCTH MPUMEHSITH 3HAHUSI, IOTydaeMble TPU N3yYeHUH XUMHH, TSI PElICHHs 3a/1a4,
CBSI3aHHBIX C OKPY>KAIOLIEH IPUPOJHON CPENOH, IS ITOBBIIIEHUS YPOBHS DKOJIOTMYECKON KYJbTYPBI,
OCO3HaHUS TII00ANTBHOTO XapaKTepa SKOJOrMYECKUX MPOOIIeM U ITyTel UX PelIeHUs ITOCPEICTBOM
METO/0B XUMUH, IKOJIOTUYECKOT O MBIIIJIEHNS], YMEHUSI PYKOBOJCTBOBATHCS UM B ITI03HABATEIBHOM,
KOMMYHUKATUBHON U COLIMAJIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YJILTATOB BBIACISIOT 3HAYMMEIE /75l OpMUpOBaHUS
MHUPOBO33pEHUS OOIICHAaYYHBIE TOHATHUS (3aKOH, TEOPH S, IPUHITUIL, TUTIOTE3a, (haKT, CUCTeMa, Tpoliecc,
9KCTIIEPUMEHT U JAPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETax U
MO3BOJISIIOT HA OCHOBE 3HAHMI U3 3THX MPEAMETOB (POPMHUPOBATH MTPEACTABICHHE O IIEIOCTHON HaydYHOH
KapTHHE MUpPa, U YHUBEpCaJIbHbIE YueOHbIe NeHCTBUS (MT03HABATENbHbBIE, KOMMYHHUKATUBHBIE,
PETYJSITUBHBIC), KOTOPBIE 00eCIIeunBaIOT POPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY
MJIAHUPOBAHUIO M OCYIIECTBIICHHUIO Y4eOHOU eI TeThbHOCTH.

Ilo3HaBaTe/bHBbIE YHHBepcAIbHbIE YueOHbIe AeiicTBHUA

ba3oBble Joruyeckue geicTBus:

YMEHHS UCIIOJIb30BATh MPUEMBI JIOTUYECKOr O MBIIUIEHUS IIPU OCBOCHUH 3HAHUI: pacKpbhIBaTh
CMBICIT XUMHUYECKUX TTOHITHIA (BBIIEIATH MX XapaKTepHbIE MPHU3HAKY, yCTAHABIMBATH B3aMMOCBS3b C
JIPYrUMHU HOHATHSIMU), UCIIONIb30BAaTh IOHATHA 17151 00BSICHEHUS OTAEIbHbIX ()aKTOB U ABJICHUH,
BBIOMPATh OCHOBAHHS M KPUTEPHUH JUTS KJIACCH(HUKAIINN XUMUYECKHX BEIIECTB U XUMHUYECKHX PEaKIIH,
yCTaHaBJIMBaTh IPUUMHHO-CIIEICTBEHHBIE CBSI3H MKy 00bEKTaMH U3Y4€HUs, CTPOUTH JIOTUIECKUE
paccykaeHus (MHAyKTUBHBIE, ISyKTUBHBIE, I10 aHAJIOTHH), IeJIaTh BBIBOJIBI U 3aKIIIOUECHUS;

yMEHHE IPUMEHSTh B IIPOLECcce T03HAHUS IOHATHA (TIpeMETHbIE U METAIIPEAMETHBIE),
CHMBOJINYECKHE (3HAKOBBIE) MOJIENHN, HCIOJIB3yEMbIC B XUMHH, ITPE0OPa30BBIBATH IIHPOKO IPUMEHIEMBbIE
B XMMHUH MOJEIbHBIE IPEICTABICHUS — XMMUYECKHH 3HaK (CHMBOJ 3JEMEHTa), XUMHU4IecKast hopmyna u
YpaBHEHHE XMMHUYECKOH PEaKUHU — IIPU PEIIeHNH yIeOHO-TI03HABATENbHBIX 33124, C YYETOM ITHX
MOJIENIBHBIX MPECTABICHUH BBIABIATE M XapaKTEPU30BaTh CYIECTBEHHBIE IPU3HAKHA N3Y4aeMBbIX
00BEKTOB — XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIHH, BBISBIATH OOLIME 3aKOHOMEPHOCTH,
MPUYHUHHO-CIICICTBEHHBIE CBS3H M IPOTUBOPEUHS B M3y4aeMBbIX MIPOLECCAX U ABICHHIX.

BazoBble nccienoBareabCcKue AeiiCTBUA:

YMEHHE UCIIOIB30BATh ITIOCTABJICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA TIO3HAHNU S, 4 TAK)XKE B
Ka4yecTBE OCHOBBI s (HOPMHUPOBAHUS TUIIOTE3BI 110 ITPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX
CYKIEHUH;

puoOpeTeHne ONbITA 10 VIAHUPOBAHUIO, OPTAaHU3ALNN 1 IPOBEACHUIO YICHUIECKUX
9KCIEPUMEHTOB, YMEHUE HAOM0OAATh 3a XOAOM IIPOIIECCa, CAMOCTOSITENBHO TPOTHO3UPOBATH €ro
pe3ynbraT, hopMynupoBaTh 000OIIEHHS U BBIBOIBI IO pe3yIbTaTaM MIPOBEAEHHOIO OIIBITA,
HCCIIEI0BAHMUS, COCTABIATh OTUET O MPOJIEIaHHOHN padoTe.

PaGora ¢ nunpopmanueii:

yMeHHEe BbIOMpPaTh, aHAJIM3UPOBATh U HHTEPIIPETUPOBATH MH(OPMALIMIO PA3IMYHBIX BUAOB U (HOPM
MPEACTAaBICHHS, TOTY49aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-NIOMYJISIpHAs IUTEPATypa XUMUIECKOTI'0
coZiepKaHusl, CIpaBOYHbIE MOcOOHsI, pecypchl IHTepHETa), KPUTHUECKH OLIEHUBATh IPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO HH(OopMaIHIo;

yMEHHE MPUMEHSTh Pa3IMYHbIE METOABI U 3aIIPOCHI ITPU NOMCKe U 0TOope nHpopmanuu u
COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX ISl BHITOJHEHUS YUeOHBIX M O3HABATEIbHBIX 33134
OnpenenéHHOro THIa, MPUOOPETEHNE OMBITa B 001aCTH NCIONb30BaHHsI HHPOPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIaJICHHE KyJIbTYpOI aKTUBHOI'O HCITOJIb30BaHUS Pa3INYHbIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BEIOMPATh ONTUMANIbHYIO (POPMY MpeACcTaBiIeHus] HHQOpMalru 1



WUTIOCTPUPOBATH pellaeMble 3a7a4l HECJIOKHBIMH CXEMaMH, AUarpaMMamu, APYruMu GpopMamMu
rpaduku 1 ©X KOMOUHAIMSIMU;
yMEHHE UCTIOIB30BaTh U aHAJIM3UPOBATh B Ipoliecce y4eOHOH 1 HCCIeI0BaTENbCKOMN
JeATebHOCTH HH(POPMALIMIO O BIMSHUN POMBILUICHHOCTH, CEILCKOTO XO03SCTBA M TPAHCIIOpTa Ha
COCTOSIHME OKPY>KaIoIe MPUPOAHON Cpeibl.
KomMmyHunkaTuBHbIE YHHBepcaJbHbIE yueOHbIe el CTBUS:
YMEHUS 33J1aBaTh BOIIPOCHI (B X0J1€ auajora u (Win) TUCKYCCHH) IO CYIIECTBY 00CYXKaaeMon
TeMbl, (OpMYITHPOBATH CBOH MPEATIOKEHUSI OTHOCUTEIBHO BBIMOTHEHUS MPEJI0KEHHON 3a/1a4H;
yYMEHHUSI TIPECTABISTh TIOTyYEHHBIE PE3YNIbTAThI MO3HABATEILHON JCSITENBHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; AeNaTh MPE3CHTAINIO PE3YJIbTATOB BHITIOTHEHHSI XUMUYECKOT'0 IKCIIEPUMEHTA
(;1abopaTopHOro OIbITa, JAOOPAaTOPHOH PAOOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO
MIPOEKTA);
yMEeHHS y4eOHOr0 COTPYTHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMN MO3HABATEIBHON 1
HCCIIEIOBATENLCKOW JACATENFHOCTH MTPH PEIICHMH BO3HUKAIONIHMX MPOOJIeM Ha OCHOBE y4éTa 00IIMX
WHTEPECOB U COTJIACOBAHMS NO3UIHH (00CYKIeH!s, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI,
KOOPJMHAIINSI COBMECTHBIX JCHCTBUI, ONIpE/IeIeHNEe KPUTEPUEB TI0 OIICHKE Ka4eCTBa BHITIOJIHEHHON
paboThl U ApyrHE).
PerynsiTuBHbIE YyHUBepCcAIbHBIE YUeOHbIE 1eliCTBHS:
YMEHHE CaMOCTOSATENBHO OMPEeNATh IeNN AeITEeNbHOCTH, JIaHUPOBATh, OCYLIECTBIIATH,
KOHTPOJIMPOBATH U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESITEIHHOCTh, BRIOMPATh HanOojee
3 peKTUBHBIE CTIOCOOBI PEIICHNS YIeOHBIX U TIO3HABATEIIFHEIX 334449, CAMOCTOSTEIIEHO COCTABIIATD WITH
KOPPEKTUPOBATH MPEIJIOKEHHBIN aJITOPUTM JEUCTBUI NPU BBINOJHEHUH 33JaHUM C YYETOM IO y4EHUS
HOBBIX 3HAHHU 00 W3y4aeMbIX O0BEKTaX — BEIIECTBAX U PEAKIUIX, OIICHUBATH COOTBETCTBHE
MTOJTyYeHHOTO Pe3yNbTaTa 3asBICHHON 1M, yMEHNE HCIIO30BaTh M aHAJIM3UPOBATh KOHTEKCTHI,
MpeyIaraeMbple B YCIOBUH 3aJJaHUH.
HPEJAMETHBIE PE3YJIBTATBI
B coctaBe mpeaMeTHBIX pe3yIbTaTOB MO0 OCBOSHHUIO 003aTETFHOT'O COJIEPKAHUS, YCTAHOBIEHHOTO
TaHHOM (emepaibHON pabodel MporpaMMOi, BRIIEISIOT: OCBOSHHBIE 00YJIAIONTIMMUCS HAYJHbBIE 3HAHU,
YMEHHSI B CIIOCOOBI JSHCTBUM, crieinGUUecKue sl MPeIMETHON 00J1acTH «XUMUS», BUIBI ASATEIbHOCTH
TI0 TTOTyYEHUI0 HOBOTO 3HAHMSI, €r0 HHTEPIIPETAINH, IIPEOOPA30OBAHUIO U IPUMEHEHHUIO B PA3INIHBIX
Y9E€0HBIX ¥ HOBBIX CUTYaIlHsX.
K xoniry oOydenus B 8 kiiacce rmpenMeTHbIE pe3y/IbTaThl HA 0a30BOM ypOBHE JOJKHBI OTPaXKaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:
®  pPacKpBIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHI: aTOM, MOJIEKyJa, XUMHUYECKUH DIIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS ¥ HEOTHOPOHAS ), BaJICHTHOCTH,
OTHOCHTENhHASI AaTOMHAS U MOJICKYJISIpHASI Macca, KOTMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBast JIOJsl XMMHUYIECKOT 0 3JIEMEHTa B COSAMHEHUH, MOIISIPHBIN 00bEM, OKCHI,
KHCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPHIIATENHHOCTD, CTEIIEHb OKUCIICHHS, XUMHIeCcKast
peaxmus, KacCuUKAIUS PeaKIuil: peakuy COSTUHEHIS, PEaKIIiH Pa3iI0KEeHH, PEaKIIHH
3aMelIeHns, peaknu 00MeHa, SK30- H SHJOTEPMUIECKIE PEAKITIH, TEIIOBON dPPEeKT
peaxIuu, AIpo aTomMa, dIEKTPOHHBIN CI0H aToMa, aTOMHast OpOUTalb, pauyc aToMa,
XUMHYECKas CBSI3b, TOJSIPHAS M HEMIOJSIPHASI KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, HOH, KATHOH,
aHWOH, PACTBOP, MacCoBast JIOJIS BEIIECTBA (IIPOIEHTHASI KOHIICHTPAIIHS) B PACTBOPE;
® JULTIOCTPUPOBATH B3aUMOCBSA3h OCHOBHBIX XHMUYECKUX TTOHATUH M IPUMEHSTh 3TH TIOHSATHUS
IIPY OTIFICAHWH BEIECTB M UX MPEBPACHUN;
®  JCIIOJNIB30BaTh XMMUYECKYIO CUMBOIUKY JUISI COCTAaBIICHHS ()OPMYIT BEIIECTB U YpaBHEHUI
XUMHYECKUX PEaKIIHii;0lpe/IeNsiTh BAaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX
COE/IMHEHUSX, CTEIIEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COETMHEHUSX, IPUHAICKHOCTD
BEIIECTB K ONPEAECTIEHHOMY KIIaccy
e coequHEHMH 1Mo (GopMyliaM, BUJ XMMUYECKOW CBSI3U (KOBaJICHTHAs! U MOHHAs) B
HEOPraHUYECKUX COCTUHEHUSIX;



e packpsiBaTh cMbIch [lepuonnueckoro 3axona . 1. MenaeneeBa: 1eMOHCTPUPOBATh
MMOHUMAaHNE TMEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XUMHUECKHUX 3JIEMEHTOB OT UX MOJIOKECHUS
B [lepuonnyeckoii cucreMe, 3aKOHOB COXPaHEHHUS Macchl BELIECTB, TOCTOSIHCTBA COCTABA,
ATOMHO--MOJICKYJIAPHOTO YUEHHsI, 3aKOHAa ABOTapo;

®  ONHCHIBAThH M XapaKTepU30BaTh Taban4Hyto Gpopmy [lepuoanyueckoil cucTeMbl XUMUYECKHX
9JIEMEHTOB: Pa3IN4aTh MOHATHUS «TJ1aBHAs MOATpyMa (A-rpymma)» U «mobouHas moarpymnmna
(Bb-rpymma)», Manblie U O0JbIINE TEPHOABI, COOTHOCHTh 0003HAUEHHSI, KOTOPBIE HMEIOTCS B
tabnuie «llepuoauueckas cucteMa XuMuueckux snemenTos [1. M. MeHnneneera» ¢
YHCIIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsij
sipa, o0IIee YUCIIO IEKTPOHOB M PACIIPEACICHUE UX 0 IICKTPOHHBIM CIOSIM);

e Kmaccu(UIMPOBATh XUMHUYECKUE IJIEMEHTHI, HEOPTraHHYECKU e BENECTBA, XUMUYCCKUE PEAKIINN
(110 YMCTy ¥ COCTaBy YYaCTBYIOUIMX B PEAKIIMU BEUIECTB, MO TermioBoMy 3ddekty);

®  XapaKTepU30BaTh (ONMUCHIBATH) OOIIME XUMUYECKUE CBOWCTBA BEIIECTB Pa3IMYHBIX KIIaCCOB,
MOJTBEPIK/asl OMHCAHUE TIPUMEPAMH MOJIEKYIISPHBIX YPaBHEHUH COOTBETCTBYIOLIHX
XUMUYECKUX PEAKIIN;

® IPOTHO3MPOBATH CBOMCTBA BENIECTB B 3aBUCUMOCTH OT UX KAUeCTBEHHOT'O COCTaBa,
BO3MOKHOCTH TPOTEKAHHS XUMUYECKHUX TPEBPAICHUH B PA3IIMUHBIX YCIOBHSIX;

®  BBIYUCIIATH OTHOCHUTENHHYIO MOJIEKYISIPHYIO I MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJTIO
XUMHYECKOTO DJIEMEHTA 10 (popMyIie COeTMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKOW pEaKIIny;

® [PUMEHITH OCHOBHBIC ONEPAI[UH MBICIUTEIBHON JIEITETBHOCTH — aHAIIN3 U CHHTE3,
CpaBHeHHe, 0000IIeH e, CHCTEMATH3AIINIO, KIaCCH(HUKAIIUIO, BBISIBIICHHE TIPUYMHHO-
-CIIEICTBEHHBIX CBSI3€H — JUI M3YYEHHS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKITH,
€CTEeCTBEHHO-HAay4YHBIE METO/IbI TIO3HAHUS — HAaOI0/IeHNEe, N3MEPEHUE, MOICITHPOBAHHE,
AKCIIEPUMEHT (peaIbHBIM W MBICIICHHBIH );

e  CJIEOBAaTh MPABHUIIAM OIB30BAHMS XHMUYECKON TIOCYI0H 1 1a00paTOPHBIM 000pYIOBaHHEM, a
TaKXKe MpaBUiIaM OOpaIleHus C BEIIECTBAMU B COOTBETCTBHY C HHCTPYKIIUSMHU I10
BBITIOJTHEHUIO JTa00PaTOPHBIX XUMHUYECKUX OIBITOB I10 MOIy4YEHUIO M COOMPaHHUIO
ra3000pa3HbIX BEMECTB (BOJOPOIa M KUCIOPOA), IPUTOTOBICHUIO PACTBOPOB C
onpenenéHHON MacCOBOM J10JIe paCTBOPEHHOTO BELIECTBA, IJIAHUPOBATH U TPOBOJIUTH
XUMHYECKHE IKCTIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IENOYEH M KUCIIOT C TIOMOIIBIO
WHIUKATOPOB (JTakMmyc, heHon(pTaNenH, METHIIOPAHXK U IPYTHE).

TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoauvecTBo yacos DJIeKTPOHHbIE
Ne | HaumenoBanue
(ungposbie)
n/ | pa3sgesioB H TeM Bcer | Kourtpoabn | IIpakruueck
oOpa3oBaTeJibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypcsl

Pa3nea 1. IlepBoHayanbHbIe XMMHYECKHE IIOHATHSA

XUMHUI —
Ba)kHasg 00J1aCTh
bu6mmoreka [JOK
€CTECTBO3HAHUSA U
1.1 N 5 2 https://m.edsoo.ru/7f418
MIPaKTUYECKOH 17¢
ESATENLHOCTHA —

YCJI0BCKa



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

BemecTBa u bubmuoreka [IOK
1.2 XUMHUYECKUE 15 1 https://m.edsoo.ru/7f418
peakuuu 37¢c
Wroro mo pazueny 20
Paznen 2. Baxuneiimme npeacTtaBuTe/ M HEOPraHMYEeCKUX BelECTB
Bozayx.
o bubnuorexa [JOK
Kucnopo.
2.1 6 1 https://m.edsoo.ru/7f418
IToustue 00
37c
OKCHUIgax
Bonopon. bubnuotexa [JOK
2.2 IToustue o 8 1 https://m.edsoo.ru/7f418
KHCJIOTaX U COJISIX 37c
Bopna. PactBopsi. bubnuorexa [JOK
2.3 IToustue 00 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHHUAIX 37c
OCHOBHEBIE
CIACCHL bu6moreka [IOK
2.4 11 1 1 https://m.edsoo.ru/7f418
HeOpFaHI/I"IeCKI/IX 37C
COEeIUHEHNN _
Hroro mo pazgeny 30

Pasznen 3. Ilepuoaguueckuii 3axoH u [lepuoguveckas cucreMa XuMHYeCKHUX j1eMeHTOB /1.
N. MenneneeBa. CTpoeHue aToMoB. XUMH4YeCKasi CBA3b. OKUCJIANTEIBLHO-
BOCCTAHOBHMTEJIbHbIE peaKINU

[Tepuonuueckuii
3aKOH B
[Tepuonnueckas
bu6mmoreka [JOK
3.1 cuerema 7 https://m.edsoo.ru/7f418
XUMHYECKUX 37¢
anemeHToB /[l. W. T
MeHaeneena.
Crpoenue atoma
XuMH4decKas
CBSI3b. bu6mmoreka [JOK
3.2 OKHUCIUTEIBHO- 8 1 https://m.edsoo.ru/7f418
BOCCTAaHOBUTEIBH 37c
bI€ PEAKIIUU
bu6mmoreka [JOK
Hroro no paszneny 15 https://m.edsoo.ru/7f418
37c
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37¢c



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
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
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

OBLLEE

KOJIMYECTBO
YACOB I1O o8 4 6
I[MPOT'PAMME
INOYPOYHOE IIVIAHUPOBAHUE
8 KUIIACC
Neo KoauuecTBo yacoB DJIeKTPOHHBbIE
KonTpoa IMpakTuye Aara uupposwie
Tema ypoxka Bce usyye
n/ ro bHbBIE CKHe st o0pa3oBartejibHbIE
I padoThI padoThI pecypchl
BBoansrit
WHCTPYKTaX 10
Tb. IIpeamer bubmmoreka IJOK
1 xumuu. Poib 1 https://m.edsoo.ru/ffo
XAMHHA B KU3HU d210c
yenoBeka. Tena u
BEIECTBA.
[Tonsartue o
MeTosax bu6moreka [IOK
2 O3HARIA B 1 https://m.edsoo.ru/ff0
d227e
XUMHH
[TepBuunbIit
MHCTPYKTaX I10
Tb.
[IpakTuueckas
pabora Ne 1 bu6moreka [IOK
3 «IIpaBuiia paboTHI 1 1 https://m.edsoo.ru/ff0
B JIaOOpaTOPUH U d23dc
TPUEMBI
oOpareHus ¢
J1a00paTOPHBIM
o0opynoBaHUEM
UucThle BeliecTBa
Y CMECH.
CriocoOsr
bu6mmoreka [JOK
4 P asz[ereHm 1 https://m.edsoo.ru/ff0
cMmeceit d26ca
(3HAKOMCTBO ¢
npodeccueit
XUMUK-1a00paHT)
5 [lepBuunbIi 1 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

HUHCTPYKTaX 110
Thb.
[IpakTnueckas
pabota Ne 2
«Paznenenue
cMmeceil (Ha
[IPUMEPE OUUCTKU

https://m.edsoo.ru/ff0
d28c8

IIOBAPEHHOM

COJIN)»

ATOMEL 1 bubmmoreka [{OK
3] MOJIEKYJIbI https://m.edsoo.ru/ff0

d2a6c

XUMHUYEeCKHue

AJIEMEHTHI. 3HAKU bubnuotexa [JOK
7 (CUMBOJIBI) https://m.edsoo.ru/ff0

XUMHYECKUX d2be8

3JIEMEHTOB

[Ipocteie u bubnuoreka [JOK
8 CIIOXKHBIC https://m.edsoo.ru/ff0

BElIECTBA d2a6c

ATOMHO- bubnuorexa [JOK
9 MOJIEKYJIIPHOE https://m.edsoo.ru/ff0

y4YEeHUE d2d50

3aKoH

IOCTOSIHCTBA

COCTaBa BEIECTB.

Xumuueckas bubnuoreka [{OK
10 dhopmyina. https://m.edsoo.ru/ff0

BaneHTHOCTb d2eae

aTOMOB

XUMHYECKUX

3JICMEHTOB

OtHocuTenbHas

aTOMHas Macca. bubmuoreka [JOK
11 OtHocuTenbHas https://m.edsoo.ru/ff0

MOJIEKYJISpHAS d323c

Macca

MaccoBas noJist

HMIIECKOTO bubmuoreka [JOK
12 S TeMeHTA B https://m.edsoo.ru/ff0

d350c

COCTMHCHUU

KoauuectBo bu6mmoreka [JOK
13 BeriecTBa. MoJib. https://m.edsoo.ru/ff0

Moumnsipaast macca

d5230



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

dusznueckue n

XUMHYCCKHUE bubnuoreka [IOK
14 SIBIICHHS. https.//m.edsoo.ru/ff0

XuMudeckas d37fa

peaxius

[Ipu3naku n

YCIIOBHS bubnuorexa [JOK
15 MIPOTEKAHUS https://m.edsoo.ru/ff0

XAMHYECKUX d3al6

peakuui

3aKkoH

COXpaHEHHUS bubnuorexa [JOK
16 MAacChI BEIECTB. https://m.edsoo.ru/ff0

XuMHuecKue d3b88

YpaBHECHHUS

Brranciaenus

KOJINYECTBA,

MaccChl BeIIeCcTBa bubmorexa [IOK
17 1o ypaBHeHIM https://m.edsoo.ru/ffo

d5708

XUMHYECKUX

peakuui

Knaccudukanus

XUMHYECKUX

peakimit bu6moreka [IOK
18 (coenuHeHws, https://m.edsoo.ru/ff0

paslIoKEeHUs, d3f34

3aMeILCHMS,

oOmeHa)

M. B. JlomonocoB

— YUYEHBI-

S — bu6mmoreka [JOK
19 OBoGuenie 1 https://m.edsoo.ru/ff0

d40c4

CHUCTEeMaTH3aIlns

3HAaHUU

KonTposbHas

pabota Nel mo bubnuoreka [IOK
20 teme «BemectBa https://m.edsoo.ru/ff0

U XMMHUECKHUE d4290

peaKIum»

Bo3nyx — cmech

razoB. CocraB bu6mmoreka [JOK
21 BO3/yXa. https://m.edsoo.ru/ff0

Kucnopon — d448e

OJICMCHT U



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

poOCTOE
BerecTtBo. O30H

22

duznyeckue u
XUMHYCCKHUE
CBOMCTBA
KHCJIOpOJia
(peakuuu
OKHCJICHHS,
TOpPEHHE).
Ilousatue 06
OKCHUJIaxX

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
d4614

23

Crioco0sl
MOJTyYEHUs
KHCIIOpO/ia B
naboparopuu u
MPOMBIIIICHHOCTH
. [Ipumenenne
KHCIIOpoJa

bubmmoreka [{OK
https://m.edsoo.ru/ff0
d497a

24

TemoBoit ahdexr
XUMHYECKOM
peaKIu, TIOHATHE
o
TEPMOXUMHUIECKO
M YpaBHCHHH,
9K30- U
SHJOTEPMHYCCKHUX
peaKIusIX

bu6moreka [IOK
https://m.edsoo.ru/ff0
d4790

25

TommBo (He(Ts,
yroJib U METaH).
3arpsi3HeHue
BO3JlyXa, CIIOCOOBI
ero
MIpeI0TBpAILlCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d4cda

26

[TepBuunbIi
MHCTPYKTaX MO
Thb.
IIpakTrueckas
pabota Ne 3 mo
teme «llonydenne
U coOupaHue
KHCIIOpOAa,
U3Y4YEHHE €TI0
CBOMCTB»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d4ae2

27

Bonopox —

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

9JIEMEHT U
MpoCTOE
BEIIIECTBO.
Haxoxnenne B
pupoae

https://m.edsoo.ru/ff0
d4ddo

dusznueckue n

XUMHYECKHE
N bubnuotexa [JOK
CBOICTBa
28 BOODOE https://m.edsoo.ru/ff0
AOposa. d4ddo
[IpumeHeHne
BOJIOpOJIA
Momstie o bubmmoreka [{OK
29 CHCIOTAX 1 O https://m.edsoo.ru/ff0
d50d2
CniocoObl
bu6moreka [IOK
TTOJTyYCHUS
30 BOTohONA B https://m.edsoo.ru/ff0
Hopod d4ddo
naboparopuu
[IepBuuHbIi
WHCTPYKTaX TI0
Th.
[IpakTunueckas
bu6moreka [IOK
pabota Ne 4 o
31 rente «TonvaeHHe https://m.edsoo.ru/ff0
yi daf42
1 coOnpaHue
BOJIOpO/IA,
H3y4YEHUE €ro
CBOMCTB
Monsipablii 00BEM bubnuoreka [JOK
32 razoB. 3aKOH https://m.edsoo.ru/ff0
ABorazipo d542e
Breruucnenus
00BEMa,
KOJIMYECTBA
bubmuoreka [JOK
BECIIICCTBA rasa I10
33 10 H3BECTHOM https://m.edsoo.ru/ff0
y d55a0
KOJIMYECTBY
BEIICCTBA WK
00BEMY
Breraucnenus
00BEMOB Ta30B 10 bu6mmoreka [JOK
34 YPaBHEHHUIO https://m.edsoo.ru/ff0
peakuuu Ha d5708

OCHOB€ 3daKOHa



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

00BEMHBIX
OTHOIIEHU Ta30B

dusznueckue n

bubnuoreka [IOK

35 XUMHYCCKHUE https://m.edsoo.ru/ff0
CBOMCTBA BOJIbI d587a
CocraB
. bu6mmoreka [{OK
OCHOBAaHHIA.
36 Monsie o6 https://m.edsoo.ru/ff0
d59e2
WHIAKATOpaX
Boma xak
PacTBOPUTEIIb.
Hacpimennsie u
bubmmorexa [{OK
HEHACHIIICHHEIE
37 ACTBODLL https://m.edsoo.ru/ff0
p PBIL. d5b40
MaccoBas gomis
BEIIeCTBA B
pacTBope
[IepBuuHBIi
WHCTPYKTaX 10
TB.
[IpakTnueckas
pabota Ne 5 o
bu6moreka [IOK
TeME
38 ToMrOTOBICHIE https://m.edsoo.ru/ff0
P d5eba
pacTBOPOB C
onpeaenEeHHO N
MacCOBOI nouei
PacTBOPEHHOTO
BEIECTBAY
KonTposbHas
bubmuoreka [JOK
pabota Ne2 o
39 rente «KHCIODO https://m.edsoo.ru/ff0
PO d6342
Bomopoa. Bona»
OKXCHuIBI: COCTaB, bu6mmoreka [JOK
40 KJaccudukanms, https://m.edsoo.ru/ff0
HOMEHKJIaTypa d664e
ITonyyenue u
XUMHYECKUE
CBOICTBA bu6mmoreka [JOK
41 KHUCJIOTHBIX, https://m.edsoo.ru/ff0
OCHOBHBIX U d664e
amM(pOTEpHBIX
OKCHJIOB
42 OcHoOBaHu4: bubmuoreka [JOK



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

COCTaB, https://m.edsoo.ru/ff0
KIaccuuKanys, dé7ca
HOMEHKJIaTypa
[Tonyuenue u
bu6mmoreka [IOK
XUMHUYECKUE
43 . https://m.edsoo.ru/ff0
CBOMCTBA
. d67ca
OCHOBaHHI
KucnoTsr: cocras, bu6mmoreka [IOK
44 KJIacCH(UKaIus, https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee2
[Tonyuenue u bubnuorexa [JOK
45 XUMHUYECKHE https://m.edsoo.ru/ff0
CBOMCTBA KHUCJIOT dfee2
Comnu (cpenuue):
HOMEHKJIaTypa,
bubmmoreka [JOK
CIIOCOObI
46 R https://m.edso0.ru/00
YHCHHA, ad9474
XUMHYECKHE
CBOIiCTBa
[TepBuunbIi
WHCTPYKTaX TI0
TB.
[IpakTnueckas
pabota Ne 6.
bu6moreka [IOK
Pemenne
a7 S https://m.edso0.ru/00
p ad9b7c
BIX 3a7a4 I10 TEME
«OCcHOBHEBIE
KJ1acChl
HEOPraHMYECKUX
COEUHEHUI
I'enetnyeckas
CBSI3b MEXKIY bubnuoreka [JOK
48 KJaccaMu https://m.edso0.ru/00
HEOPraHUYECKUX ad9a50
COCIMHEHU
O06o06mIeHNEe 1 bu6mmoreka [JOK
49 CUCTEMATHU3AIHA https://m.edso0.ru/00
3HAHUM ad9ch2
KoHnTtponsHas
pabota Ne3 mo bubnuorexa LIOK
50 teMe "OCHOBHBIE https://m.edsoo.ru/00

KJ1aCChI
HCOPraHNn4CCKUX

ad9ela



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

coequueHuin"

IIepBble NONIBITKU

KJIacCU(UKAIIN

XUMHYECKUX bubnuoreka [IOK
ol 3JIEMEHTOB. https://m.edso0.ru/00

ITonsarue o ad9ffa

rpynmnax cXoaHbIX

3JIEMEHTOB

[Tepuonnueckuii

3aKOH B

[lepuoanueckas bubnuorexa [JOK
52 cucrema https://m.edso0.ru/00

XUMHYECKUX adab2c

anemenToB J]. 1.

Meunneneena

[Tepuonst, bubnuoreka [JOK
53 TPYIIIIHI, https://m.edso0.ru/00

IO AT PYIIIIBI ada52c

Crpoenue aToMOB. bubnuoreka [JOK
54 CocTraB aTOMHBIX https://m.edso0.ru/00

sanep. U3oTomnsl ada342

Crpoenue

AIEKTPOHHBIX

000JI0YCK aTOMOB bubnuotexa [JOK
55 AJIEMEHTOB https://m.edso0.ru/00

ITepuouueckoit ada6bc

cuctemsr /1. 1.

Meunpeneena

XapakTepucTUKa

XUMHYECKOTO

9JIEMEHTA 110 €ro bu6mmoreka [JOK
56 MOJIOKCHUIO B https://m.edso0.ru/00

[Tepunoauaeckoit ada824

cucteme /. 1.

Menneneesa

3HayeHue

[Tepuonnueckoro

3aKOHA IS

Pa3BUTHS HAYKH U bubmorexa LIOK
57 npascruan, J1, . https://m.edso0.ru/00

adad6e

MengeneeB —

Y4€HBIH, IIearor

Y TpaXIaHUuH
58 OnexTpooTpuLaTe bubnuorexa [IOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

JIBHOCTH aTOMOB https://m.edsoo.ru/00
XAMHAYECKAX adaab8
DJIEMEHTOB
bubnuoreka [IOK
u
59 onHas 1 https://m.edso0.ru/00
XAMHAYECKas CBA3b
adac34
Kosanentnas bu6mmoreka [{OK
60 MOJISIpHAS 1 https://m.edso0.ru/00
XUMHYECKAs CBSI3b adaab8
Kosanentrnas bu6mmoreka [{OK
61 HEMnoJIIpHAas 1 https://m.edso0.ru/00
XUMHYECKas CBSI3b adaab9
CrremeHs bubmmoreka [{OK
62 1 https://m.edso0.ru/00
OKHUCJICHUS
adae28
OKucIuTeIbHO- bu6moreka [IOK
63 BOCCTAHOBUTEJIBH 1 https://m.edso00.ru/00
BIE PEAKIIUH adb076
o bu6moreka [IOK
64 1 https://m.edso0.ru/00
BOCCTAaHOBUTEIHN adb076
O06o06meHne u bu6moreka [IOK
65 CHCTEMAaTHU3aLUS 1 https://m.edso0.ru/00
3HAHUH adb33c
KonTposbHas
3] Ned
pz (e):TjCTO 0:1(-)11/16 bu6mmoreka [JOK
66 TeM p 1 https://m.edsoo.ru/
aroma. 00adb486
XumMuueckas
CBSI3bY»
O06o006111EHNE U bu6mmoreka [JOK
67 | cucremaruzanusg 1 https://m.edso0.ru/00
3HAHUH ad9ch2
O060011IEHNE U bu6mmoreka [JOK
68 | cucremaruzanusg 1 https://m.edsoo.ru/ff0
3HAHUM d61c6
OBILIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHE MATEPHUAJIBI VIS YUUTEJIA

Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxmmonepHoe obmiectBo «M3natensctBo «lIpocBenienne»

Mertoaudeckoe nocodbue. 8 kinacc (aBropsl O. C. I'abpuensu, U. I'. OctpoymoB,
C. A. Cnnagkos).

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET
bub6mnorexa IIOK

https://resh.edu.ru/

https://uchi.ru/

Caiit ®UIIHA (https://fipi.ru/)

https://edu.skysmart.ru/
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