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Pabouas mporpamMma 1o XMMUHU Ha yPOBEHb OCHOBHOTO 001I1eT0 00pa3oBaHus AT
obyuaronuxcst 8—9-x kimaccoB MKOY Crrocapesckas OlLl paspaboTana B COOTBETCTBUU C
TpeOOBAHUSIMU:

o ®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoit
Denepauuny;

o mpukaza Munnpocsemenus ot 17.12.2010 Ne 1897 «O06 yTBepxkacHIN
denepanbHOro TOCYIapPCTBEHHOTO 00pa30BaTEeILHOTO CTaHAPTa OCHOBHOTO OOIIErO
00pazoBaHUs Y,

o npuka3za Munnpocsemenus ot 18.05.2023 Ne 370 «O6 yTBepxkaeHuu deaepaibHOn
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHuUs»;

o mnpuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu [lopsiaka
OpraHU3aIH U OCYIIECTBIICHUSI 00pa30BaTENbHOM IEATEIHHOCTH 110 OCHOBHBIM
0011eo0pa3oBaTeIbHBIM ITPOrpaMMaM — 00pa30BaTEIbLHBIM MPOTPAMMaM HA4aJIbHOTO OO0IIIETo,
OCHOBHOTO OOIIIETO U CPEeTHEro 00IIero 00pa3oBaHus»;

o Konnenuuu npenogaBanus y4eOHOTo npeamera « Xumus»;

o KoHnenmuu sk010ruueckoro o0pa3oBaHus B cucteMe 0011ero o0opazoBaHus;

e CII 2.4.3648-20 «CaHuTapHO-3ITHIEMUOJIOTHUECKUE TPEOOBAHUS K OPTaHU3AIHSIM
BOCIIUTAHUS U O0yUEHUS, OTIbIXA U 03JJOPOBIICHUS JETEH U MOJIOJICKHN», YTBEPIKIEHHBIX
MMOCTaHOBJICHHEM TJIABHOTO CaHUTApHOTO Bpauda oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'urueHn4eckre HOpMaTUBLI U TPeOOBAHUS K 00ECIIEUCHHUIO
0e301acHOCTH U (WiH) O€3BPEAHOCTH AJIS YeIOBeKa (GaKkTOPOB Cpeabl OOUTAHUSY,
YTBEP>K/I€HHBIX [TOCTAHOBIIEHUEM IJIABHOTO CaHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e y4eOHOro IUIaHa OCHOBHOT'O O0IIET0 00pa30BaHusl, YTBEPKIEHHOTO PUKAa30M
mupektopa MKOY Cmrocapesckas OLL ot 30.08.2023 No 1 «O0 yTBepxkaeHUH OCHOBHOM
00pa30BaTesIbHOI MpOorpaMMbl OCHOBHOT'O O0ILIEr0 00pa30BaHUs»;

Pabouas nmporpamMma opreHTHPOBaHA HA IIEJIEBBIC IPHOPUTETHI, CPOPMYIMPOBAHHBIE B
dbenepanbHON pabouelt mporpaMme BOCIIUTAaHUS U B pabodeil nporpamme Bocniutanuss MKOY
Cmrocapesckas OI11.

[IporpaMmMa mo XuMUM Ha YpOBHE OCHOBHOTO 0011[ero 00pa3oBaHMs COCTaBJICHA Ha
OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl
OCHOBHOTO 00111eT0 006pazoBanusi, npeactaBieHHbIXx B @T'OC 00O, a Takke Ha OCHOBE
benepanbHON paboyeit mporpaMMbl BOCIIUTAHUS U C YU€TOM KOHIICTIIIMU TPENoIaBaHus
yueOHOro npeaMera «XuMus» B 00pa3oBaTelbHbIX opranu3aiusax Poccuiickoit deaeparnuu.

[Tporpamma 1Mo XUMHH aeT MPEACTABICHHUE O TENSIX, OOIIEeH cTpaTeruu 00yueHus,
BOCTIUTAHUS U PA3BUTHUS 00YUAIOIINXCS CPEICTBAMU yU4eOHOTO IpeIMeTa, YCTaHABINBAET
00s3aTenpHOE MPEMETHOE CO/Iep KaHNe, IPETyCMAaTPUBAET paclpeIeIeHHE €ro Mo KjiaccaM U
CTPYKTYPUPOBAHHE 1O pazjiejaM U TeMaM NpOrpaMMbl [0 XUMHUH, ONIPEAEIIAET KOJTNYECTBEHHbIE
Y Ka4eCTBEHHBIE XapaKTEPUCTUKU COJIEPKaHUsl, PEKOMEHYEMYIO TI0CIIe10BaTENIbHOCTh
W3YYEHUS XUMHUH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JTIOTHKU y4eOHOTO
Ipolecca, BO3paCTHBIX 0COOEHHOCTEN 00yUaroIuXCsl, ONPEaEIIeT BO3MOXKHOCTH MpeaMeTa Jis
peanuzanuu TpeOOBaHMI K pe3ylbTaTaM OCBOSHHUSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TaKKe TPeOOBAHUMN K pe3ysibTaTaM 00yUYeHHs] XUMUU
Ha YPOBHE IeJIei U3YUYeHHsI MPEAMETa U OCHOBHBIX BUIOB YUeOHO-T03HABATEIHHON
JESTEIbHOCTH 00YyYaroIIerocs o OCBOCHUIO Y4EOHOT0 COJIepKaHusl.

3HaHUe XUMHUH CITY)KUT OCHOBOM JUIst (GOPMHUPOBAHUS MHUPOBO33PEHHS 00YUArOIIeT0Cs,
€ro NpeJCTaBICHUN 0 MaTepUAILHOM €IUHCTBE MHUPA, BAXKHYIO POJIb UTPAOT (OpMUpPYyEMbIE
XUMHEH MpeACcTaBIeHUS O B3aUMOIPEBPAIICHHUSIX YHEPTHH U 00 HBOIIIOIMU BEIIECTB B MPUPOJIE,
0 MyTSIX pelIeHus rIo0aibHbIX MPOOIEM YCTOWYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBO,
HHEPreTUUECKOM, MUILEBON U 3KOJIOTUYECKON 0€30MacHOCTH, POOIIEM 3paBOOXPAHEHHUS.

N3ydenune xumuu:



e CIIOCOOCTBYET pealn3aluy BO3SMOXHOCTEH Il CAMOPA3BUTHUS B (DOPMUPOBAHHS
KYJBTYpBI JINYHOCTH, €€ 00LIel U (YHKIMOHAIBHON IPaMOTHOCTH;

e BHOCHT BKJIaJl B HOpMUPOBAHHE MBIIICHHS U TBOPUECKUX CIOCOOHOCTEH
00y4aroIuXxcsl, HaBBIKOB UX CAMOCTOSITEJIbHON y4eOHO! AesTeNbHOCTH, SKCIIEPUMEHTANIBHBIX U
MCCJIEI0BATENIbCKUX YMEHUM, HEOOXOAMMBIX KaK B TOBCEIHEBHOM KU3HU, TAK U B
npodecCHOHAIBHOM 1 TeIbHOCTH;

e 3HAKOMHT CO CIIEUU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO
B3IJIs1/1a HAa €IMHCTBO IIPUPOABI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAIlOM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYaIOLIHXCS;

e cnocoOcTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAyYHbIM
3HAHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE 00pa3oBaHue
oOydJaronuxcs.

JlaHHBIE HAMpaBJICHUS B 00Y4EHUU XUMHH 00ECTIeUNBAIOTCS CIEM(PUKOIN CoepiKaHus
y4eOHOT0 NpeMeTa, KOTOPBIH ABISETCS elarornyecky afanTUuPOBaHHBIM OTPaKEHUEM
0a30BOI HAyKH XMMUHU Ha ONIPEJEICHHOM 3Talle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOT'O 0011Ier0 00pa30BaHUsl OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIMMUCS CUCTEMBI [IEPBOHAYAIbHBIX IOHATUN XUMUH, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CtpykTypa colepkaHusi IPOrpaMMbI 10 XUMHUH ¢(hOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noxxoja K ee usydeHuro. CozneprkaHue CKIaJbIBAETCS U3 CUCTEMBI IIOHATUH O XMMUYECKOM
AJIEMEHTE U BEILECTBE U CUCTEMBI MOHATUI 0 XUMHUYECKOM peakuuu. O0e 3TH cucTeMbl
CTPYKTYpPHO OPTraHM30BaHbI 110 IPUHIUITY II0CIEA0BATEIbHOIO PA3BUTHS 3HAHUN HA OCHOBE
TEOPETHUYECKUX NPEICTaBICHUN PA3HOTO YPOBHS:

e ATOMHO-MOJIEKYJIIPHOI'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

o Ilepuonnueckoro 3akona J[.1. Menaeneea kak OCHOBHOT'O 3aKOHA XUMUHU;

e YYEHMS O CTPOCHHUM aTOMa U XMMHUYECKOU CBS3H;

e INPEICTaBICHUN 00 AIEKTPOIUTUUECKON JUCCOLUAIINY BELIECTB B PaCTBOPAX.

Teopernyeckue 3HaHUSA PaCCMATPUBAIOTCS HA OCHOBE AIMIIUPUYECKU MOJIYYCHHBIX U
OCMBICJIEHHBIX (DaKTOB, pPa3BUBAIOTCA MOCIEA0BATEIBHO OT OHOIO YPOBHS K IPYyTOMY,
BBINOJIHSAS QYHKIUN OOBSICHEHHSI U IPOTHO3UPOBAHUS CBONCTB, CTPOSHUS U BO3MOXKHOCTEMH
MIPaKTUYECKOr0 PUMEHEHHUS U NTOIYYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmsbl 10 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO IPEJICTABICHHUS O
XUMHYECKON COCTABIISIIOLIEH HAYYHON KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOM MPUPOJIBI,
LIEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHMIO U METOJIaM IT0O3HAaHMs B Hayke. M3yyenue xumun
IIPOUCXOIUT C IPUBJICUCHUEM 3HAHUM U3 paHee U3YUEHHbIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 kinacce» u «Pusuka. 7 KiIacc.

[Ipu u3yyeHnr XUMUHU NPOUCXOAUT GOPMUPOBAHNE 3HAHUN OCHOB XMMUYECKON HayKU
Kak 00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUUECKOM JesITeIbHOCTH YeJIOBeKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJbTYpbI. 3a7aua yueOHOro mpeIMeTa COCTOUT B
(OpMHPOBAHNUYU CUCTEMBl XUMUUECKUX 3HAHUIN — BaXXHEUIINX (PaKTOB, MOHATHIA, 3aKOHOB U
TEOPETUYECKHUX MOJIOKEHUH, TOCTYITHBIX 0000LIEHII MUPOBO33PEHUECKOT0 XapaKTepa, SA3bIKa
HaYKH, B IPHOOIEHUH K HAyYHBIM METOJIaM IO3HAHUS IIPH N3YUYE€HUH BEUIECTB U XUMHUUECKUX
peaxuuii, B QOpMUPOBAHUU U PA3BUTHHU TIO3HABATENIbHBIX YMEHUN U UX IPUMEHEHUHU B y4eOHO-
MO3HABATENBHOM U y4eOHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH, OCBOCHUH MPaBUII O€30M1aCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Tpu u3yueHnH XMMHUU Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHUs BaXKHOE 3HAYCHHE
pUOOpPENH TaKKe LEH, KaK:

e (GOpMHpOBAHNE UHTEIJIEKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOM K
camM000pa3oBaHuI0, COTPYJTHUYECTBY, CAMOCTOATEILHOMY IMPUHATHUIO PEIIEHUH, ClIOCOOHOM
a/IalITUPOBATHCS K OBICTPO MEHSFOIUMCS YCIIOBHSIM KHU3HH;



e HAIpPaBJIEHHOCTh OOYUYEHUS HAa CHCTEMaTU4YecKoe MPUOOIIeHUE 00YyJaIOIINXCs K
CaMOCTOSITENIbHOI MO3HABATEIbHON e TeIbHOCTH, HAyYHBIM METO/IaM TIO3HAHMS,
(OPMUPYIOITUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

e o0ecrnedeHne ycaoBHi, CIIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YUAIOIIUMHUCS OTBITA
pa3HOO00pa3HOM AESITENbHOCTH, IO3HAHUS U CAMOIIO3HAHNS, KJIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCATIbHOE 3HAUECHUE JJIS1 PA3IMYHBIX BUAOB JCSITEIbHOCTH;

e (opMupoBanue o0IIeH PYHKIIMOHATBHON M €CTeCTBEHHO-HAYYHOUW IPaMOTHOCTH, B
TOM YHUCJIE€ YMEHHUH OOBACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOLIETO MUPA, UCIIOIb3YsI 3HAHUS U
OTIBIT, IOTYYCHHBIE PU U3YUYEHUU XUMUH, IPUMEHSTh UX MIPH PEIICHUN TIPOoOIieM B
MOBCE/IHEBHOM JKU3HU U TPYAOBO 1€ATEIbHOCTH;

e (opmHpoBaHUE Y 00YHAIOIUXCSA TYMAHUCTHYECKUX OTHOIICHUH, TOHUMaHUS
HEHHOCTU XUMHUYECKUX 3HAHUM JIsl BBIPAOOTKHU 3KOJIOTUYECKH 11eJIeCO00pa3HOro MoBe/IeHUs B
OBITY U TPYAOBOH EATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 3/10POBbsl U OKpPYKaroIlen
MPUPOIHON cpeabl;

e pa3BUTHE MOTHUBAIIMU K O0YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCITUTAHHUIO HA OCHOBE YCBOCHHMSI 00IIEYeIOBEUYECKIX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BEIOOPY PO M HAITPABJIICHHOCTH JAILHEUIIIETO O0YICHHSI.

OO0111ee 4yncIo 4YacoB, OTBEICHHBIX JJIsl U3YUEHUSI XMMHUU HA YPOBHE OCHOBHOT'O OOIIIETO
oOpasoBanusi, cocrapisgeT 136 yacoB: B 8-M kinacce — 68 yacoB (2 yaca B HEZIeINI0), B 9-M Kiacce
— 68 yacoB (2 yaca B HEJICIIIO).

Jlig peanuzanuy IporpaMMbl UCIIOJIb3YIOTCS YU€OHUKHU, JONYIEHHBIE K
MCIOJIb30BAHUIO MIPH peaIU3alMi UMEIOIUX FOCYAaPCTBEHHYIO aKKPEIUTAIUIO
00pa3oBaTeNbHBIX MPOrPaMM HaYaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPETHET0 OOIIET0
00pa3oBaHUs OPraHU3aAlUAMHU, OCYIIECTBISIOIUMHI 00pa30BaTEIbHYIO NEATEIbHOCTD, IPUKA30M
Munnpocsenienust ot 21.09.2022 Ne 858:

o Xwumus, 8 knacc/ I'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A., AKInoHepHOe
obuiectBo «M3narenscTBO «IIpocBenienuey,

o Xumus, 9 xnacc/ I'abpuensn O.C., OctpoymoB WU.I'., Crankos C.A., AKiioHepHoe
obmectBo «M3narenscTBO «lIpocsemienuey,

DNeKTpOHHBIE 00Pa30BATENBHBIE PECYPCHI, TOMYIICHHBIE K UCTIOIB30BAHUIO TIPU
peanu3ainuy UMEIOLTNX TOCYIapCTBEHHYIO aKKpPEeIUTAIIUI0 00pa30BaTebHBIX TPOrpaMM
Ha4aJIbHOTO OOIIET0, OCHOBHOT'O 00IIIET0, CPEAHETO 00111ero 00pa3oBaHusI MIPUKA30M
Munnpocsemienus ot 02.08.2022 Ne 653:

o Xummus, 8 kiacc, PI'’AOY JI1O «Axkanemust Munnpocsemenusi Poccuny;

o Xumus, 9 kinacc, PI'AOY JIIO «Akanemus Munnpocsemenus Poccuny;

e DIIEKTPOHHBIN 00pa3oBaTenbHbIN pecypce «Jlomamnue 3aganus. OCHOBHOE 0011Iee
oOpa3zoBanue. Xumus», 8—9 knacc, AO «M3marensctBo "l[IpocBemenuey;

o Tpenaxep «O0naxo 3HaHu». Xumus. 8 kinacc, OO0 «DuzukoH JIadby;

COJEPXAHUE YYEBHOI'O ITIPEJIMETA

8-ii Ki1ace

HepBOHa‘la.]Ibele XUMHUYECCKHUE ITOHATUA

[Ipenmer xumuu. Ponib XMMHH B )KU3HU YeNlOBeKa. XUMHsSI B CUCTEMe HayK. Tena u
BerecTBa. GU3MUECKUE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHHUE BemecTB. [loHsATHe 0
METOJIaX MO3HaHUs B XUMUU. YuCThIe BemecTBa U cMecu. CIocoObI pa3/ieieHusl CMeCeH.

ATOMBI n MOJ'IeKy.TIBI. XI/IMI/I‘—I@CKI/IG D3JICMCHTEIL. CI/IMBOJ'IBI XUMHWYCCKHUX DJICMCHTOB.
[TpocTeie U ClIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYISIPHOE yUEHUE.

Xumudaeckas popmysa. BaaeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BeriecTB. OTHocUTeNbHAs aToMHas Macca. OTHOCUTENbHASI MOJICKYIISIpHAS
Macca. MaccoBast 10J11 XUMHYECKOT0 DJIEMEHTA B COETMHEHUH.



KonnuectBo BemectBa. Mosib. MosnspHas macca. B3aumMocBs3b KoJIMUeCTBa, Macchl U
YHclia CTPYKTYpPHBIX €IMHHUIL BenlecTBa. PacueTsl o opMynaM XMMHUYECKUX COSTUHEHHH.

du3nyecKkue U XMMUYECKHE ABJICHUA. XUMHUECKas peakus U €€ MPU3HaKU. 3aKOH
COXpaHEHHMs MaCChl BeLIECTB. XUMHUYEeCKue ypaBHeHUs. Kimaccudukanys XuMu4ecKiX peaxiuii
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

XUMHUYEeCKHUI IKCIIEPUMEHT:

3HaKOMCTBO C XUMHYECKOH TOCY/I0H, MpaBHiIaMi paboTHI B JIAOOPATOPUH U TPUEMaMHU
oOpaitieHus ¢ 1abopaTOpHBIM 000pyI0BaHUEM, U3yYEHHUE U ONMCaHue (PU3NUECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNEe (PU3NUECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUTICHHE U KOHACHCAIUs BOJIbI) U XUMHUYECKUX (TOpEHUE CBEYH,
NPOKAIMBAaHUE MEIHOM IMPOBOJIOKH, B3aMMOICHCTBHIE MeJIa C KHUCIIOTOW) sIBICHUH, HAaOI0AeHne
U OIKCaHue MPU3HAKOB MPOTEKAHMSI XUMHUYECKHUX PEaKIil (pa3ioxkeHune caxapa,
B3aMMOJIEICTBHE CEPHON KUCIIOTHI C XJIOpUIOM Oapusl, paznoxeHue ruapokcuaa meau (1) npu
HarpeBaHuU, B3auMoJIeCTBUE keJe3a ¢ pacTBopoM conu Meau (II), uzydenue cnoco6os
pa3aeneHus CMecei: ¢ MOMOIIbI0 MarHUTa, (PHILTPOBAHUE, BRITAPUBAHKE, TUCTHILISINL,
xpomaTorpadusi, IpoBeIeHUE OYUCTKU MIOBAPECHHON COJM, HAOIIOICHNE U OIMCAaHUE
Pe3yabTaTOB IIPOBEIECHHUS OIIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUs MACCHI, CO3aHUE
MojieIei MOJIeKyI (IIapOCTEPKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 371€MEHT ¥ IPOCTOE BEIIECTBO.
Haxoxnenue kucinoposa B mpupojie, Gu3nYecKue 1 XUMUYECKUE CBOMCTBA (peakLuy TOPEHMUS).
Oxkcunsl. [Ipumenenue kuciaopoa. CriocoObl TOMYyYEHHUS KUCIOPOa B TaOOpaTOPHH U
npoMeinuieHHOCTH. KpyroBopot kuciopoza B npupoge. O30H — ajuioTponHasi MOAU(pUKaLUs
KHCIJIOPO/Ja.

TernoBoit 3¢ (hexT XUMUIECKOH peakIny, TEePMOXUMUYECKHE YPaBHEHHS, IK30- U
SHJIOTEPMHUUYECKHE peakuu. TOIIMBO: yrojib U METaH. 3arps3HEHUE BO3/1yXa, YCUICHUE
NapHUKOBOTO P QeKTa, pa3pylHieHne 030HOBOTO CIIOS.

Bonopon — anemenT u npocroe BemecTBo. Haxoxaenue Bonopoa B Ipupoe,
¢uznyecKkne 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI oyueHus. Kuciorsl u comnu.

MosnsipHblii 00beM ra30B. PacueTsl 1o XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boga kak pactBoputens. PactBopsl. HacsimeHnHbie n
HEHACBILICHHBIE PaCTBOPBI. PacTBOpUMOCTB BelecTB B BoAe. MaccoBast 10JIs BELIECTBA B
pacTBope. XuMHUYeCKHe cBOiicTBa BObl. OCcHOBaHUs. Posib pacTBOPOB B IPUPOJE U B KU3HU
yesoBeka. KpyroBopor Bozbl B mpupoje. 3arpsi3HeHNne IPUPOIHBIX BoA. OXpaHa ¥ OYMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus Heopraunyeckux coearnenuit. Oxcunapl. Knaccugukanus okcuaos:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTIOTHBIE, aM(OTEpHBIC) U HecosleoOpasyromue. HomeHnknarypa
oKcu0B. PU3NYECKNE U XMMUUECKHE CBOMCTBAa OKCHIOB. [losyueHne okcumos.

OcHoBanust. Knaccugukaiiys ocCHOBaHUM: I11€JI0YU U HEPACTBOPUMBIE OCHOBAHHUSI.
Homenknarypa ocHoBanuil. du3nueckrne U XUMUYECKHE CBOMCTBA OCHOBaHUM. [Tonyuenne
OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnot. Homenknarypa kuciot. @usnueckue u
XAMHYECKHE CBOMCTBA KUCIOT. Psi aktuBHOCTH MeTtaiioB H.H. bekerona. [lonydyenue kucior.

Comu. Homenknatypa cosneid. @uznueckne 1 XuMU4ueckue cBoiicta conel. [lonyuenue
COJICH.

I'enernueckas cBA3b MEXAY KJIacCaMH HEOPTraHMYECKUX COCTUHEHHM.

XUMUYEeCKHUI IKCIIEPUMEHT:

KaueCTBEHHOE ONPEAEIICHNE COAEPKAHUSA KUCIOPOJa B BO3/1yX€, OJIyUEHHE,
coOupaHue, pacrio3HaBaHuE U U3y4eHHe CBOMCTB KUCIOPO/1a, HAOIIOAEHHE B3aUMOICHCTBHS
BEIIIECTB C KMCIOPOAOM M YCIOBHS BO3ZHUKHOBEHUS U MPEKpAIeHUs] TOpeHHs (Ioxapa),
03HAaKOMJIEHHE ¢ 00pa3liaMH OKCHUJIOB U OMHCAHHUE UX CBOMCTB, MOTYYeHHUE, COOUpaHHE,
pacrio3HaBaHME U U3Y4YE€HUE CBOMCTB BOAOPOAa (TOpeHue), B3auMOACHCTBUE BOAOPOAA C



okcuoM meau (I1) (Bo3MOXKHO KCIIONIb30BaHKE BUACOMATEPHUATIOB), HAOIIOIeHIE 00pa3IoB
BEIIECTB KOJMYECTBOM | MOJIb, UCCIIEJOBaHHE OCOOEHHOCTEN pacTBOPEHNUS BEIIECTB C
Pa3JIMYHON paCTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMPEACIICHHON MAaCcCOBOW J10EN
PacTBOPEHHOIO BELIECTBA, B3aUMOJICHCTBUE BOJIBI C METAIJIAMU (HAaTPHUEM U KaJIbIIUEM )
(BO3MO’KHO MCIOJIH30BAHNE BHICOMATEPUAIIOB), UCCIIEIOBAaHIE 00PA3I0B HEOPTaHUYECKHIX
BEIIECTB PA3IMYHbIX KJIACCOB, HA0JI0IEHNE U3MEHEHUSI OKPACKH UHUKAaTOPOB B pacTBOPax
KHCJIOT U 11eJI04el, u3ydeHue B3aumoieicTBus okeua meau (I1) ¢ pactBopom cepHOM KUCIOTHI,
KHCJIOT C METAJJIAMU, PeaKIUi HEUTpaIu3alny, OJIy4YeHHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOTO METAJJIa IPYTUM U3 PACTBOPA COJIM, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33124
1o teme «BaxkHel1ne Ki1acchl HEOPraHUYECKUX COETMHEHUI.

Mepuoauueckuii 3akon u [lepuoaunyeckas cucrema xXumMmuueckux jiemenTos 1. A.
MenpeneeBa. CTpoeHue aToM0B. XUMUYeCKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[IepBbie NONMBITKY KIACCU(PUKAIUU XUMUYECKUX 1eMEeHTOB. [IoHsATHE 0 rpynmax
CXOJIHBIX 3JIEMEHTOB (IIIE€TTOYHbIE U IIETOYHO3EMETbHBIC METAUIbI, TAJIOTCHBI, UHEPTHBIC Ta3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

[Iepnonnueckuit 3akoH. [lepuonnueckas cucrema XMMU4ECKUX 31eMeHToB 1. 1.
MenneneeBa. Kopotkonepuoanas u niuuaHonepuoanas Gopmsl Ilepuoanueckoil cucteMsl
xuMmuueckux 3neMeHToB .M. Menneneesa. [lepuonasl u rpynmnbl. DU3NUECKU CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenune atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpoeHue
3IEKTPOHHBIX 000JI0UEK aTOMOB NEPBBIX 20 XUMUYECKHX A1eMeHTOB [lepuoanyueckoil cucTeMsl
J.N. MenneneeBa. XapakTepUCTUKa XUMHUUYECKOTO 3JIEMEHTA MO0 €r0 MOJIOKEHUIO B
[Tepuoauueckoii cucreme JI.M. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHUS PaJNyca aTOMOB XMMHYECKUX DJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIAM U IIEpUOAAM.

3nauenue [lepuonnueckoro 3akona u [lepruoauueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB JJIs1 pa3BUTHS HaAyKH U NpakTuku. [[.J. MenneneeB — yueHbIi U rpaxaaHuH.

Xumuueckas cBsa3b. KoBanenTHas (ToJisspHas U HETIOJSIpHAS) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenens okucienusi. OKUCIUTENHHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporeccsr
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUI IKCIIEPUMEHT:

M3y4eHrne o00pa3iioB BEIIECTB METAIJIOB M HEMETAJIIOB, B3aUMOJICHCTBUE THIPOKCHU A
[IMHKA C paCTBOPAMH KUCIIOT U IIEJI0UYeH, TPOBEICHHE OIBITOB, MIITIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

MexnpeameTHble CBSI3U

Peanuzanus MexnpeIMeTHBIX CBSA3€H NpU U3yYEHUN XMMUU B §-M KJlacce
OCYIIECTBIISIETCS Yepe3 UCIOIH30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MMOHATUN, TaK U
MOHSATUH, SBISAIOIIMUXCSA CUCTEMHBIMU JUISI OTAENIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (akT, TUTIOTE3a, TEOPHS, 3aKOH,
aHaJIN3, CUHTE3, KIacCU(PHUKAIS, IEPUOTUIHOCTh, HAOTIOACHHUE, YIKCIIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHHE.

®duznka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIHI,
pPaZoaKTUBHOCTb, MOJIEKYJIA, JIEKTPUYECKHUH 3apsi]l, BEIIECTBO, TE€JI0, 00BEM, arperaTHoOe
COCTOSTHUE BEIIECTBA, Ta3, (pU3n4ecKre BeTUIUHbI, SIUHUIIBI U3MEPEHUs, KOCMOC, MJIAHETHI,
3Be3abI, ComHIle.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbl, TOPHBIE TTOPO/IbI, ITOJIE3HBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



9-it knacc

BemecTtBo 1 XUMHYECKasl peaKIust

IIepnonnueckuit 3akoH. [lepuonnueckas cuctema XMMHU4ECKUX 3i1eMeHToB J1.1.
Menneneesa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKUX
JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHs, KAJIBLUA U UX COEIUHEHUN B COOTBETCTBUU C
II0JIO’KEHUEM DJIEMEHTOB B [Iepuondyeckoil CUCTEME U CTPOEHUEM X aTOMOB.

CrpoeHue BelecTBa: BUJIbl XUMUUECKOHN CBSA3H. THIBI KPUCTAIUIMUECKUX PELIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKON PEIETKU U BUIa XUMUUYECKON
CBSI3H.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIeCTB. XUMUYECKHUE CBONCTBA
BELIECTB, OTHOCAIIMXCS K Pa3IMYHbIM KJIacCaM HEOPTaHUYECKUX COEIMHEHUMN, TEeHETUYECKas
CBSI3b HEOPTaHUYECKHUX BELICCTB.

Knaccudukanus XuMHUecKuX peakiuii o pa3iTUYHbIM IPU3HAKaM (110 YUCITY U COCTaBY
Y4YacTBYIOUIMX B PEaKLUH BELIECTB, 110 TEIUIOBOMY 3()(EKTy, 10 N3MEHEHHIO CTeTeHEeH
OKHCJIEHUS XUMUUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, 10 YYaCTHIO KaTanu3aTopa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTre o ckopoctu xuMHueckoil peakuuu. [Tonsarre 00 oOpaTUMbIX U HEOOPATUMBIX
XUMHUUYECKHX peakuusx. [IoHATHe 0 FOMOT€HHBIX U reTeporeHHsbIX peakuusax. [lonsatue o
karanuse. [lonsaTue o XuMuyeckom paBHoBecHH. PaKTOPBI, BIUSAIOIINE HA CKOPOCTh
XUMHYECKON PEaKIMU U II0JI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH, HIEKTPOHHBIN OaJTaHC OKUCIUTEIBHO-
BOCCTaHOBUTENBHOM peakiy. CocTaBlIeHHE YPABHEHNN OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOTO OanaHca.

Teopus 21EKTPOIUTUUECKON TUCCOLMALIMNA. DIEKTPOIUTHI U HEAIEKTPOJIUTHL.
Karnonsl, aHnoHbl. MeXaHu3M IMCCOLMALMU BEIIECTB € PA3IMYHBIMUA BUJAMHU XUMUYECKOU
cBsi3u. Crenenp auccouuanyy. CuibHbIE U cl1aOble SJIEKTPOIUTHI.

Peakuuu nonHoro oOMeHa. Y cioBus IPOTEKaHUs peakluii HOHHOTO 0OMeHa, MOJIHbIE U
COKpAILLCHHBIE HOHHBIE YpaBHEHMsI peakunii. CBOICTBAa KUCIIOT, OCHOBAHUI U COJIEH B CBETE
IpeJICTaBICHUN 00 ANEKTPOIUTHYECKON Jucconnanui. KauecTBeHHbIE peakiuy Ha HOHBI.
ITonsATHE O THIPONHU3E CONEN.

XHMHYECKUI IKCIIEPUMEHT:

03HaKOMJIEHHE C MOJEIIIMUA KPUCTAINIMYECKUX PELIETOK HEOPraHMYECKHUX BEIIECTB —
METaJIJIOB U HeMeTallJIoB (rpaduTa U anmMasa), CJI0KHBIX BEUIECTB (XJIOpUIa HATPUS),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEAKIIMH OT BO3AECUCTBUS Pa3IMUHbIX
(bakTopoB, HCCIEA0BaHNE IEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, MTPOLIECCa AUCCOIAIINU
KUCJIOT, 1IeJI04Yel 1 conelt (BO3MOXKHO HCIOIb30BAHUE BHIE€OMATEPUAIIOB), IPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOIIMX PU3HAKY MPOTEKaHUS peaklii HOHHOro oOMeHa (00pa3oBaHKE 0CaIKa,
BbIJIEJIEHHUE ra3a, 00pa30BaHue BOJIbl), OMBITOB, MIUTIOCTPUPYIOLINX IPUMEPBl OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIX pEaKIUil (TopeHue, peakliuu pas3iokeH!s, COETUHEHHs ), PaCIIO3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOILBIO KAUECTBEHHBIX PEAKIMI HA HOHBI, PELICHHE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayibl 1 MX coeJHHEHUSA

O6mas xapakTepucTUKa rajnoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
cteneHu okucienus. CTpoeHue U Gpu3ndeckre CBOWCTBA MPOCTHIX BELIECTB — raJIOreHOB.
XvMHYecKue CBOWCTBA Ha MpUMepe XJIopa (B3auMOJIEICTBIE ¢ MeTallJlaMHi, HEMEeTallllaMH,
niesouamu). Xnopoogopoa. CossiHast KUCIIOTa, XMMUUYECKHE CBOMCTBA, NOJyUYEHHE,
npuMeHeHue. JlelicTBre Xopa 1 XJI0pOBOAOPO/ia Ha OpraHU3M desioBeKka. BaxkHelue Xaopuabt
Y X HaXO0XJIEHUE B IPUPOJIE.

O6mas xapakrepucTuka 31eMeHToB VIA-rpynmnel. OcoO0eHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u GpU3nvecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpOJ1a ¥ Cephl. AJNTOTPONHBIE MOIU(UKALINY KUCTIOPO/Ia ¥ Cepbl. XMMUYECKHE CBOMCTBA
ceprl. CepoBoI0pOJI, CTpOEHHE, (U3NUECKHE U XUMUYEeCKHe cBOicTBAa. OKCHIIBI CEphI Kak



NPEJCTaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIIOTa, PU3NUECKUE U XMMUYECKHE CBOWCTBA
(oOrIMe Kak MmpeaCcTaBUTENS Kilacca KUCIIOT U CeUpUIECKre). XUMUUECKHE PEeaKIlnH,
JeKallye B OCHOBE MPOMBIIIIJICHHOTO CIIoco0a MoTy4eHus: cepHOi KucioThl. [Ipumenenue
cepHoi kucnoTsl. CoaM CepHOM KUCIOTHI, KaueCTBEHHas peaklus Ha cyib(ar-nod. Haxoxnenne
Cepbl U €€ COCIMHEHUM B IpUpoAe. XUMUYECKOE 3arps3HEHUE OKPYXKAIOLIEH CpeIbl
COEMHEHUSIMU cepbl (KUCIOTHBIE TOKAM, 3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OOw1ast xapakTepucTHKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs aTOMOB,
XapaKTEPHBIE CTETIEHU OKUCIIEHUS. A30T, paclpOCTpaHEHHE B IPUPOAe, PU3UIECKUE U
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHAK, €ro GU3n4ecKue 1 XMMUYECKHE
CBOWCTBA, MOJy4yeHHe U npuMeHenne. Coiau aMMOHUS, UX (pU3MYecKre 1 XUMUYECKUE CBOMCTBA,
npruMeHeHue. KauecTBeHHas peakiusi Ha MOHbl aMMOHUS. A30THAasl KUCJIOTa, €€ MOJIyueHHe,
¢du3nveckre 1 XMMUYECKHE CBOMCTBA (00IIHMe KaK MPEJCTaBUTEINS Klacca KUCIOT U
cneunduyeckue). Mcnoab3oBaHUe HUTPATOB U COJICH aMMOHUS B KQUE€CTBE MUHEPAIbHbIX
ynoopeHuit. XuMHU4YeCKOe 3arpsi3HeHNE OKPYKAIOIIEH Cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIE
JIOX/M, 3arpsi3HEHHE BO3/1yXa, IOYBbI U BOJ10eMOB). Docdop, astoTpoIiHble MOAUPHUKALIUN
docthopa, pusnueckue u xumuueckne cporctBa. Oxeua pocdopa (V) u pochopHas kucnora,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, nosryyeHue. Mcnonb3oBanue pocdaros B kauecTse
MUHEPAIBHBIX YIOOPEHUI.

OOwas xapakrepucTka 31eMeHToB IVA-rpymnmbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHBIE CTETIEHU OKUCIICHUS. YTIIEpOo/I, aJUIOTPOITHbIE MOAN(DUKAILIUNK, PACIIPOCTPAHEHHE B
npupoe, Gpu3ndeckue 1 XuMuyeckue cBoiictra. Ancopouus. Kpyrosopot yriepona B npupose.
Oxcupl yraeposa, ux (pusnuecKkue U XUMUIeCKHAe CBOMCTBA, AEHCTBUE Ha )KUBBIC OPraHNU3MBI,
HOJIy4EeHHE U TPUMEHEHHEe. DKOJIOTHYecKre Mpo0IeMbl, CBsI3aHHbIE ¢ OKCUA0M yriaepoaa (IV),
THIIOTE3a II00aTbHOTO MOTEIUICHUS KIIMMaTa, MTaPHUKOBBIA 2P QeKT. YTobHas KICIOTa U €€
COJIM, UX (PU3NYECKHE U XUMHUECKUE CBOICTBA, MolyueHue U npuMeHeHue. KauecTsennas
peakuus Ha KapOoHaT-uoHbIL. Mcnonb3oBaHue kapOOHATOB B OBITY, MEAULIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KaK O COEIMHEHUSAX yriepoaa
(MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, STaHOJI, TJIMLEPHH, YKCyCcHas KucioTa). [IpupoiHble
MCTOYHUKHU YTJIEBOJOPOJIOB (YIroib, IPUPOAHBIN a3, HeTh), MIPOIYKTHI UX MEpepadOTKH
(OeH3uH), UX pOJIb B OBITY U IPOMBIIIIIEHHOCTU. [IOHATHE 0 OMOJIOrMYECKH BaXKHBIX BEIIECTBAX:
KUpax, OenKax, yrieBojax — M UX poJIM B )KU3HU YejoBeka. MaTepuaabHOE €JUHCTBO
OpPraHMYECKUX Y HEOPTaHMYECKUX COCIUHEHHMN.

Kpemuuii, ero pusndeckne u XuMH4eCKre CBOMCTBA, OJIyU€HUE U IPUMEHEHHE.
Coenunenus kpeMHus B npupoae. OOmue npeacrasienus o6 okcuae kpemuus (IV) n
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBILUIEHHOCTH. BaxkHeiue
CTpOUTENIbHbIE MaTepHalIbl: KEpaMHKa, CTEKJIO, IIEMEHT, O€TOH, ese300eToH. [Tpobaembl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

XHMMHYECKUI IKCIIEPUMEHT:

n3ydeHrne o0pasoB HEOPTAHNYECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI,
NPOBE/IEHUE KaUE€CTBEHHBIX PEaKIMii Ha XJIOPUI-UOHBI U HAOII0JeHHE TPU3HAKOB UX
MPOTEKAHUs, OTBITHI, OTPaXKAIOLIUE PU3NYECKUE U XUMUYECKHE CBONCTBA raJOreHOB U UX
COEMHEHUH (BO3MOKHO UCIIOIb30BaHUE BUICOMATEPHATIOB), O3HAKOMIIEHHE € 00pa3zliaMu
XJIOPUOB (TAJIOTEHUIOB), 03HAKOMJICHHE C 00pa3IiaMu CEPhl U €€ COCTMHEHUSIMHU (BO3MOYKHO
UCIIOJIb30BaHUE BUICOMATepHAIOB), HAOII0IeHHUE MTpoliecca 00yTIIIMBaHUS caxapa 1oj
JIEHCTBUEM KOHIIEHTPHUPOBAHHOM CEPHON KHMCIIOTBI, N3y4YEHNE XUMUYECKUX CBOMCTB
pa30aBIeHHOI CepHOIl KMCIOTHI, MPOBEICHHE KaYeCTBEHHON peakluy Ha Cynb(aT-uoH u
HaOJII0/IeHUe MPU3HaKa ee IPOTeKaHusl, O3HaAKOMJIEHHE ¢ (PU3MUYECKUMH CBOMCTBAMU a30Ta,
dochopa 1 ux coenuHeHNUH (BO3ZMOXKHO HUCIOIb30BAHUE BUICOMATEPHAIIOB), 00pa3liaMu
a30THBIX U PochopHBIX yHOOpEeHHt, MOTydeHne, coOupanue, pacmo3HaBaHue U U3YICHUE
CBOWCTB aMMHaKa, MPOBEICHNE KaUeCTBEHHBIX PEaKIMii Ha HOH aMMOHUS U hocdaT-uoH u



U3y4YEeHUE IIPU3HAKOB UX IIPOTEKaHUs, B3aUMOJACUCTBUE KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI
C MeJibl0 (BO3MOKHO UCMOJIb30BaHUE BUACOMATEPUAIOB), H3yUYeHUE MOieNIel KPUCTAITMYECKUX
pelieTok anMasa, rpadura, QyuiepeHa, 03HaKOMIICHHE ¢ TIPOIIECCOM aIcOPOLIUY PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM MIPOTHUBOrasa, ojydeHue, CoOupanue,
pacro3HaBaHUE U U3YYECHHUE CBOMCTB YIVIEKUCIIOTO ras3a, IPOBEJCHUE KAUECTBEHHBIX PEAKIUI Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YYEHUE IPU3HAKOB UX MPOTEKAHUs, 03HAKOMJICHHE C
IIPOJYKLIHUEH CUIIMKATHON NIPOMBIIIIIEHHOCTH, PEIICHUE KCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«BaxuHelmme HeMeTaIbl U UX COSAUHEHUS».

MeTaJuibl M UX COCIMHEHUS

OO01as xapakTepucTUKa XUMHUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX
nonoxkeHus B llepuoanueckon cucreme xuMuueckux anemMeHToB .M. Menzaeneesa u CTpoeHus
atomMoB. CTpOoe€HHE METAJUIOB. MeTaluindecKkas CBsI3b U METaJUIMYeCKask KpUCTANINYECKAast
penieTka. DIEeKTPOXUMHUUECKUH Psi/l HANPSHKEHUN MeTauioB. GU3MYecKue U XUMUYECKUE
cBoiicTBa MeTaioB. OOuMe crocoOsl moydeHus MetaioB. [ToHsTHE 0 KOPPO3UH METAIIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT Koppo3un. CIIiaBsl (CTallb, 9yTYH, TIOPATIOMUHHN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilesrounble MeTasuIbL: TOJIOXKEHUE B [lepnonnueckoil cucreMe XUMHYECKUX SJIEMEHTOB
J .. MenneneeBa, CTpOCHHE UX aTOMOB, HaX0XkAeHUE B ipupoae. Pu3sndyeckue u XuMUIECKre
cBoiicTBa (Ha mpuMepe HaTpus U Kaius). OKCuabl U TUAPOKCUIbI HaTpud U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[IlesrouHO3EMENBHBIE METAIIIIBI MATHUN U KAJIBLIMNA: 110JI05KeHHE B [leproanueckoit
cucreMe XxumMudeckux aeMeHToB [[.1. MenzeneeBa, cTpoeHUE UX aTOMOB, HAXOK/JEHUE B
npupozae. Duznueckrne U XUMHUYECKUE CBOMCTBA MarHus U Kajablus. BaxkHenme coeIMHEeHNs
KanmbIus (OKCU, TUAPOKCU, coln). JKeCTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

AsroMuHMI: TTonokeHue B [lepuoanyueckoit cucreMe XuMuyeckux 3yemeHTon J1.1.
MenpeneeBa, CTpoeHUE aTOMa, HAX0XKACHHUE B Iipupoie. Pu3nueckue 1 XUMUUECKHE CBOMCTBA
amoMuHusl. AM(OTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA AITFOMUHUSI.

XKeneso: nonoxenue B [lepuoanueckoit cucreMe XuMUIecKux 3emeHTos [1.1.
MenieneeBa, CTpoe€HHE aTOMa, HaXOXkAeHUE B pupoze. Pusndeckrne 1 XMMUYECKUE CBOMCTBA
xkenesza. Okeunibl, ruapokcuanl u conu xenesa (II) u sxenesa (I11), ux cocras, cBoiicTBa 1
IIOJIyYECHHUE.

XHMHYECKUI IKCIIEPUMEHT:

03HaKOMJIEHHE C 00pa3llaMy METAJIJIOB U CIUIABOB, UX (PU3NYECKMMH CBONCTBaMH,
U3y4eHHE Pe3yIbTaTOB KOPPO3UH METAJIOB (BO3MOXKHO HCIOJIb30BAHNE BHIEOMAaTEPUAIIOB),
0COOEHHOCTEH B3aMMO/IEHCTBUS OKCUAA KaJIbLIMs M HATPUS C BOJOW (BO3MOKHO MCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOBI, IPOLIECCa TOPEHUS JKele3a B
KHCII0po/ie (BO3MOYKHO HCIIOJIb30BAHUE BUIEOMATEPHAIIOB), TPU3HAKOB IIPOTEKAHUS
KaueCTBEHHBIX peaKlUii Ha HOHBI: MaTHUS, KAJIbLIWA, ATFOMUHHYS, IWHKA, xkene3a (I1) u xeneza
(III), menu (I1), HaGnroieHNE U ONKCAaHUE MPOIIECCOB OKPAIIMBAHUS IUIAMEHN MOHAMHU HATpUs,
KaJIMsl U KanbLus (BO3MOKHO MCIOJIb30BAHUE BHIEOMATEPUANIOB), UCCIIEI0BaHIE aM(pOTEPHBIX
CBOMCTB I'MAPOKCH/IA aJTFOMUHUS U THIPOKCUA [IMHKA, PEIICHNE SKCIEPUMEHTAIBHBIX 33124 110
TeMe «BakHelre MeTaibl U UX COETUHEHUS».

XuMus M OKpyKamoLas cpeaa

BemectBa u Marepuainsl B IOBCEIHEBHOM KU3HU YelloBeKa. bezonacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuil B ObITy. [lepBasi momMols mpu XMMHYECKUX
0’KOrax U OTPABJICHUSX.

XUMUYECKOe 3arpsi3HeHUE OKpY Karollel cpeibl (TpeaesibHas JOmyCcTUMast
KOHIIEHTpalus BemecTs, Aanee — [1/1K). Porb XuMuu B perieHH 9KOJIOTHYECKUX MPOoOIeM.

XHMMHYECKUI IKCIIEPUMEHT !

n3yueHue o0pas3IoB MaTepHaioB (CTEKIIO, CINIAaBbl METAJUIOB, TOJIMMEPHBIE
MaTepuabl).

MexnpeamerHblie CBA3U



Peanu3arust MEXNPEAMETHBIX CBS3EH MPU U3yYCHUN XUMUU B 9-M Kitacce
OCYIIIECTBIISCTCS Yepe3 UCTIOIb30BaHNE KaK OOIUX €CTECTBCHHO-HAYYHBIX TTOHATHMN, TaK U
MOHSITHA, SBIISFOLIUXCS CUCTEMHBIMU JIJISL OT/JICIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbBIC TIOHATHS: HAydHbIH (DAKT, TUIIOTE3a, 3aKOH, TCOPHSI,
aHaJIN3, CUHTE3, KJIaCCH(PUKAIUS, IEPUOTUIHOCTh, HAOTIOACHHE, YIKCIIEPUMEHT,
MOJICJTMPOBAHUE, U3MEPEHHUE, MOJICITb, IBJICHHE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHS, MaTePHAIIBI.

dwu3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, U30TOIIHI,
pPaZiMOaKTUBHOCTh, MOJICKYJIA, JJIICKTPUICCKUI 3apsiJi, IPOBOJIHUKH, TTOJIYIIPOBOIHUKH,
JUDIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, 00HEM, arperaTHOE COCTOSIHUE BEIECTBA, Ia3,
pacTBOp, PaCTBOPUMOCTD, KPUCTAILIMYECKAsl PEIIeTKA, CIUIaBbl, PU3NUCCKUE BEIIMYNHBI,
€IMHHMIIBI I3MEPEHHUSI, KOCMIYECKOE MPOCTPAHCTBO, IIAHETHI, 3Be3/1bl, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa, sKocucTeMa, MUHEPAJIbHBIC YI00PEHHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATECIILHEIC BEIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIC TTOPO/IbI, ITOJIC3HBIE
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITPE/IMETA

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHSI IPOTPAMMbl OCHOBHOTO 00111er0 00pa3oBaHus
JIOCTUTAIOTCS B XO/I¢ OOYYCHUS XMMHUH B €IMHCTBE YICOHOM M BOCITUTATEIILHOM JICATEIHBHOCTH B
COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUICKUMU COLUOKYIBTYPHBIMU U JYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B 00I1IECTBE MPAaBUJIAMU U HOPMaMH TIOBEJICHUS 1
CIOCOOCTBYIOT IIPOIIECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0YUAOIIUXCSL.

JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh O0YYaIOLINXCS PYKOBOACTBOBATHCS
CUCTEMOM MO3UTHBHBIX LICHHOCTHBIX OPUEHTAIUI U PACIIMPEHHE OMbITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1)maTpuoTH4YeCKOro BOCIUTAHMSA:

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY U
Hay4YHOMY HacJIe/I10, MTOHUMAHUS 3HaYEHUsI XUMUYECKON HAyKu B KU3HH COBPEMEHHOIO
oOmiecTBa, CHOCOOHOCTH BJIAJIETh JOCTOBEPHOUN HH(OpMaLIMel 0 epe1oBbIX JOCTUKEHUSIX U
OTKPBITHSIX MUPOBOM M OTE€UECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTpONCTBE MHpa 1 0OIIECTBA;

2)rpakIaHCKOr0 BOCIIUTAHUA:

MIPEACTABJICHUS O COIMATBLHBIX HOPMaX U MpaBUjiaX MEKINYHOCTHBIX OTHOIICHHI B
KOJJIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, y4eOHO-

M CCJIEIOBATENIbCKOM, TBOPUECKOM U IPYIUX BUJAX JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOI
COBMECTHOH JIeATeIbHOCTHU MPU BHITIOJHEHUH YUeOHBIX, TO3HABATEIBHBIX 33/1a4, BHITOTHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB, CO3/TaHUN YU€OHBIX MMPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIY B MpoOLIEcCce ITON YUeOHO! AeATebHOCTH, TOTOBHOCTH OLICHUBATh CBOE
MOBEJICHUE U TIOCTYIIKH CBOMX TOBAPHIIECH C MO3UIIMA HPABCTBEHHBIX U TIPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCJEICTBUI MOCTYIKOB;

3)eHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE U XUMHUECKOM peaKilni,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOIINE OCHOBY JJIs
MOHMMAaHUS CYIIHOCTH HAYYHOU KapTUHBI MUPA, TIPEICTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3aUMOCBS35X YEJIOBEKa C IPUPOIHON cpeiol, 0 poiu
XMMHUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

MMO3HABaTEIbHBIC MOTUBEI, HAMPABIICHHBIE HA TIOJYYCHHE HOBBIX 3HAHUN 110 XUMHH,
HEoOX0oUMBIE 111 00BsICHEHUST HAOII0JaeMbIX MPOIIECCOB U SIBJICHUMN, TIO3HABATEIHLHOMH,
WH()OPMAITMOHHON M YUTATEIHCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSATEILHON PaOOTHI




C Y4eOHBIMH TEKCTaMH, CIIPABOYHON JTUTEPATYPOM, JOCTYITHBIMI TEXHUYECKIUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

MHTEpEC K 00YUYCHUIO U MTO3HAHUIO, JIF0003HATEIIEHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K
caM000pazoBaHuI0, IPOEKTHOM U UCCIIEIOBATENLCKON AESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABIEHHOCTH U YPOBHS O0YUYCHHS B TalbHEHUIIIEM;

4)(popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO,
YCTaHOBKH Ha 3JI0POBBIM 00pa3 ®U3HU, OCO3HAHUE MTOCIEICTBUN 1 HEMIPUSITHE BPEIHBIX
MPUBBIYCK (YIOTPEOICHUS AIKOTOJIsl, HAPKOTUKOB, KypeHUs ), HEOOXOIMMOCTH COOIIOICHHS
paBuJI OE30MMACHOCTH MIPH OOpaIleHUH ¢ XMMUYECKUMU BEIIECTBAMU B OBITY U pealibHOM
KU3HU;

5)TpynoBoro BocnuTaHmsi:

MHTEPEC K MPAKTUIECKOMY H3yUEHUIO TPOo(deccuil u Tpyaa pa3IuaHOro poja, YBaXKCHUE
K TPYAY U pe3yjbTaTaM TPYAOBOH AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHUSI
MPEAMETHBIX 3HAHUM 110 XMMHUH, OCO3HAHHBIN BHIOOP MHANBUYaTbHON TPACKTOPUU
MPOJOHKEHHSI 00pa30BaHUsl C YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHUH,
0O0IIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIIENTHOH NMPodhecCHOHANBHON AeITeTbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHLCS B MPOGECCHOHATIBHON CPEIE;

6)3K0J10rM4eCKOro BOCIIUTAHUA:

9KOJIOTMUYECKH 11e1eco00pa3Hoe OTHOLICHHE K MPUPOAE KaK UCTOYHHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHKUE IICHHOCTH 3/I0POBOTO M 0€30MacHOro oopasa
JKU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DU3MUECKOMY U TICUXUUYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTH COOIOICHUS TTpaBuiI 0€30MacHOT0 MOBEACHHS MpU paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYaLIUAX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIFO/ICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, IOTYIaeMbIC IPU U3YUCHUU XUMHUH, IS PEIICHUS
3aJ1a4, CBA3AHHBIX C OKPYXKAIOIIECH MPUPOJIHON CpeaoH, sl OBBIIICHUS YPOBHS IKOJIOTUYECKOM
KYJIbTYpbI, 0CO3HAaHUSI TTI00aJTbHOTO XapaKTepa SKOJIOTUUECKUX MPOOIeM U TyTeH UX PEIICHUS
MOCPEJICTBOM METOI0B XUMHH, SKOJIOTUYECKOT'O MBIIIICHUSI, YMEHUS PYKOBOJICTBOBATHCS UM B
ITIO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEJMETHBIE PE3YJIbTATbI

B cocraBe MeTanpeIMeTHBIX Pe3yabTaTOB BBLACTSIOT 3HAYUMBIC 111 (DOPMHUPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPUSI, TPUHITUI, TUTIOTE3a, (HaKT, CHCTEMA,
MIPOLIECC, SKCTIEPUMEHT U JP.), KOTOPbIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX
MpeMETax U MO3BOJISIOT HA OCHOBE 3HAHUM M3 ATHX MPEAMETOB (OPMHUPOBATH MIPEACTABICHHUE O
[EJIOCTHOW HAyYHOU KapTUHE MHpPA, U YHUBEpCcalbHbIe yueOHbIe NelicTBUA (TT03HABATENbHEIE,
KOMMYHUKaTHBHbBIE, PETYJISTUBHBIE), KOTOpbIE 00eceunBaoT HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHO 1eATeTbHOCTH.

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJornueckue aeMcTBUs:

YMCHI/IH HUCITIOJIB30BATh HpI/IeMBI JJOTUYCCKOT'O MBIIIIJICHU A HpI/I OCBOCHHNHN 3HaHPII>'IZ
PacKpbIBaTh CMBICII XUMUYECKUX MOHATUH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH,
yCT AHABJINBATh B3aUMOCBS3b C )IpyrI/IMI/I HOHS[TI/IS[MI/I), HUCIIOJIB30BATh ITOHATUSA OJI51 06’b$[CHeHI/I$I
OTJIENbHBIX (PAKTOB U SBIICHU, BHIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIaCCUPUKALIUN
XUMHWYECKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, yCTaHaBHI/IBaTL HpI/I'-II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3H
MEXy 00bEKTaMH U3y4eHUs, CTPOUTD JIOTHUYECKHUE pacCykAeHUs (MHAYKTUBHEIE, TETYKTUBHEIE,
110 aHaJ'IOFI/II/I), J€JIaTh BbIBO/JIbI 1 3aKJIFOUCHHS,

yYMEHUE NPUMEHSATH B MPOLIECCE MO3HAHUS MOHATHUS (IPEIMETHBIE U METANIPEIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOJIb3YEMbIE B XUMHH, TPEOOPa30BhIBATH IIKPOKO
MPUMEHSIEMbIE B XUMUHU MO/JIETbHbBIE TIPEICTABICHUS — XUMUYECKHUI 3HAK (CUMBOJ 2JIEMEHTA),
XuMH4YecKas popmyra U ypaBHEHHE XUMUYECKOM peakiuu — MpU pelIeHnH yueOHOo-
[03HABATEJIbHBIX 3a/1a4, C YYETOM ITUX MOJAEJBHBIX MPEICTABIECHUN BBISBIATH U




XapaKTepU30BaTh CYIIECTBEHHBIE TPU3HAKH N3YUAEMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XMMHUYECKHUX PEaKIUil, BEISIBIATH O0IME 3aKOHOMEPHOCTH, IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
NPOTHBOPEYHS B U3Y4AaEMBIX MPOLIECCAX U SABICHUSAX.

Ba3oBble uccienoBarejhLcKue AeiicTBHA:

YMEHHE UCIO0JIb30BaTh IOCTABIECHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA IIO3HAHMUS, a
TaKXe B Ka4yeCTBE OCHOBBI /ISl (POPMUPOBAHUS TUIOTE3bI 10 IPOBEPKE NPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

IpUOOpeTEeHUE ONbITA 10 IIIAHWPOBAHUIO, OPIraHU3ALUU U IPOBEICHUI0 YUYEHUUECKUX
HKCIEPUMEHTOB, YMEHUE HAOIIOIATh 32 X0JI0M IPOIIECca, CAMOCTOSTEIBHO MPOTHO3UPOBATH €TO
pe3yibTart, GopMyIupoBaTh 0O0OLIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM IIPOBEJCHHOIO OIIbITA,
MCCJIEJOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

Pa6ora ¢ nundopmanmeii:

yMEHHUE BHIOMPaTh, aHATTM3UPOBATh U HHTEPIPETUPOBATH HH()OPMAIIHIO Pa3IMYHBIX
BUJIOB U (pOPM IIPEJCTABICHHUS, IIOTY4aEMYIO U3 PA3HBIX UCTOYHUKOB (Hay4yHO-IOMYJIsIpHas
JUTEepaTypa XUMHUYECKOTO CO/IEP KAHUS, CIPABOYHBIE TOCOOUSI, pECYPChl HHTEpHETA),
KPUTUYECKH OLICHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAILIHIO;

YMEHHE PUMEHSATDH PA3IUYHbIE METOIBI M 3aIIPOCHI IIPH MOUCKE U 0TOOpe HHpOpMaIum
U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX Ul BBIITOJIHEHHs YU€OHBIX U 103HABATEIbHBIX
3a/1a4 OIPEJIEIICHHOI 0 TUIIa, IPUOOPETEHUE OIbITa B 00JaCTH UCII0JIb30BaHUS HH(OPMALIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHMH, OBJIaIECHUE KYJIbTYPO aKTUBHOI'O UCIOIb30BAHUS PA3IMUHBIX
MOUCKOBBIX CUCTEM, CAMOCTOSITENIbHO BEIOMPATh ONTHMAIBHYIO (POPMY IPEACTABICHUS
UHGOPMALIMU U WTIOCTPUPOBATh pelllaeMble 3a/1a4l HECIOKHBIMU CXEMaMH, IuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHUE UCIIOJIb30BaTh U aHAIM3UPOBATh B IIpoliecce y4eOHOM 1 UCCIIe0BaTENIbCKOM
JEeSITeTLHOCTH WH(POPMAILIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJLCKOT0 X035HCTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpe/ibl.

KomMyHHKaTHBHbIE yHHBepcaJdbHble Y4eOHbIe JelicTBUA:

YMEHHUS 3a/1aBaTh BOIIPOCHI (B X0/ Auanora v (M) JUCKYCCHH) IO CYIIECTBY
o0cyxaeMoi TeMbl, (POPMYJIHPOBATh CBOU MPEIOKEHHUSI OTHOCUTEIHHO BBITOIHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHHUSI PEACTABIAT OJyUYEHHBIE PE3YIbTaThl TO3HABATEIILHOMN 1€ATEIBHOCTH B
YCTHBIX M MUCBbMEHHBIX TEKCTaX; JieNaTh IPE3EHTAINI0 PE3yIbTaTOB BHIIIOIHEHHSI XUMUYECKOTO
AKCIIEpUMEHTA (J1a00paTOPHOTO OTBITA, JTA0OPATOPHOI pabOTHI MO MCCIIETOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHS Y4eOHOT0 COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIbHON U
UCCIIEI0BATEIbCKON AEATENbHOCTH IPU PEIIEHUH BO3HUKAIOUIMX Mpo0jeM Ha OCHOBE yueTa
OOLINX MHTEPECOB U COTJIAaCOBAHUS MO3ULIUH (00CYX/1eHUsl, 0OMEH MHEHHUSIMH, MO3TOBbIE
HITYpMBbI, KOOPJUHALIMS COBMECTHBIX JACHCTBUIL, ONpeielieHne KPUTEPUEB 10 OLIEHKE KauecTBa
BBITIOJIHEHHOU PabOTHI U JIp.).

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe AelicTBHUA:

YMEHHE CaMOCTOSATENBHO ONPEAENATh LENN AesITeNbHOCTH, TUIAaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JESITEIHHOCTD,
BbIOMpaTh Hanbosee 3P PEeKTUBHBIE CITIOCOOBI PelIeHUs] yYeOHbIX U TO3HABATENIbHBIX 3a/1a4,
CaMOCTOSITENIEHO COCTAaBIIATh WIIM KOPPEKTUPOBATH MPEATIOKEHHBIN alNropuT™ ASUCTBUH MpH
BBINTOJIHEHUH 33JJaHUI C YYE€TOM TIOJTYYCHHUST HOBBIX 3HAHHUH 00 M3y4aeMbIX 00BEKTaX —
BEIIIECTBAX U PeaKIsIX, OLEHUBATh COOTBETCTBUE MOJyYEHHOTO pe3yJbTaTa 3asBJICHHOM LenH,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJiaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX pe3yabTaTOB [0 OCBOSHHIO 0053aTeILHOTO COACPIKAHNUS,
YCTaHOBJIEHHOT'O JaHHOM (eiepanbHON pabouell mporpaMMoi, BEIJIEISIIOT: OCBOEHHBIE
0o0ydJarnMucs HaydHble 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUM, CrieIIU(pUIeCKHUe IS




peIMETHOM 001acTH « XUMUS», BUIBI ASSITEILHOCTH O MOTYYSHUIO HOBOTO 3HAHUS, €TO
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaILIHSX.

8-i kaacc

K koH1y 00y4yenus B 8-M Kjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh cPOPMUPOBAHHOCTH Y OOYHAIOLINXCS YMEHHIA:

e PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATHI: aTOM, MOJIEKYJIA, XUMUYECKUN
AJIEMEHT, MIPOCTOE BEILIECTBO, CJI0KHOE BELIECTBO, CMECH (OAHOPOIHAS U HEOAHOPOHAS),
BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U MOJIEKYJISIpHasl Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBas A0JISI XUMHYECKOTO 3JIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00beM,
OKCH/I, KHCIIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATENBHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKas
peakuus, Kiaccu(uKaIys peakifii: peakuy COeANHEHH S, PEAKIINU PA3TI0KCHHS, PEaKIIUU
3aMelIeHUs], peakuu 0OMeHa, SK30- U YHJIOTEPMUYECKHE PEaKIu, TeII0BOK AP (HEeKT peakiu,
PO aTOMa, SJCKTPOHHBIN CII0I aToMa, aTOMHAasi OpOUTaIb, PAIIYyC aTOMa, XUMUYECKasi CBSI3b,
MOJISIPHASI U HETIOJISIpHAs KOBAJIEHTHAs CBA3b, MOHHAS CBSI3b, MOH, KATHOH, aHUOH, PacTBOD,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;

e WJUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUI U IPUMEHSTh 3TU
MOHSITHUS TIPU ONMCAHUH BEIIECTB M UX MPEBPAIICHUI;

e HCHOJB30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHHs (JOPMYJT BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUM;

e OMNpeAeNsATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSX, CTETICHb
OKHCJICHHUS JIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, IPUHAICKHOCTh BEIIECTB K OIPEICICHHOMY
KJIacCy coeuHeHu o ¢popMynaM, BUJ XUMUYECKON CBSA3H (KOBaJICHTHAsI U MOHHAS) B
HEOPraHUYECKUX COEANHEHUSX;

e packpsiBaTh cMbici [lepuoanueckoro 3akona /[.M1. MenneneeBa: 1eMOHCTPUPOBATH
NOHMMAaHNE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS B
Ilepnonnueckoii cucreMe, 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IIOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

e OMMHCHIBATh U XapaKTepu30oBaTh TabauuHyto popmy [lepruonnyeckoit cucTeMsl
XUMHUUYECKHX 3JIEMEHTOB: pa3nyaTh MOHITHS «TJaBHas noArpynna (A-rpynna)» U «modoyHas
noarpynmna (b-rpymnma)y», mansie u 60bIIMe TIEPUOABI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE
uMeroTcs B Tabnuie «llepuonnueckas cucrema xumuueckux nemeHtoB JI.M. MenneneeBay ¢
YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsijl
a1pa, oOlIee YUCIIO 3JIEKTPOHOB U PaCIpeIeIeHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

e KJIacCH(PHUIIMPOBATH XUMUYECKHE SJIEMEHTHI, HEOPTaHNYECKHE BEIIECTBA,
XUMHUUYECKHE PeaKIuu (110 YUCITY U COCTaBy y4aCTBYIOUIMX B PEAKI[UHU BEIIECTB, 10 TEIIOBOMY
dbdexry);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XUMUUECKHE CBOMCTBA BEIIECTB PA3TUIHBIX
KJIaCCOB, OJATBEPKasi ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOLIUX
XUMUYECKHUX PEAKLUN;

e IIPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOT'O COCTAaBa,
BO3MOKHOCTH TIPOTEKAHHS XUMHYECKUX MPEBPAICHUH B PA3TUIHBIX YCIOBHUSX;

e BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEUIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOT'0 3JIeMeHTa 1o (GopMyJie COETUHEHHS], MAaCCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, MPOBOJIUTH PACUEThl IO YPABHEHUIO XUMHUECKOU pEaKIINu;

e TIPUMEHATH OCHOBHBIE ONEPALMU MBICTUTENLHOMN ESTEIbHOCTH — aHAINU3 U CUHTE3,
CpaBHEHHE, 0000IIeHIEe, CHCTEMATH3AIINIO, KITacCU(DUKAIINIO, BBISBICHUE TPUIHHHO-
CJIEICTBEHHBIX CBSI3€U — JIJIsl U3yYEHUS CBOMCTB BEUIECTB U XUMUYECKHUX PEaKIIUi, €CTECTBEHHO-
Hay4YHbIE METO/IbI MIO3HAHUS — HAOMIOICHNE, U3MEPEHUEe, MOJICITUPOBAHHE, YKCIIEPHUMEHT
(peanbHBIN ¥ MBICTICHHBIH ),

e CJIEIOBAThH MPABUIIAM IOJIb30BAHMS XUMUYECKON TTOCYI0N U TaOOpaTOPHBIM
00opy/i0BaHUEM, a TaK)Ke IIPaBUIaM OOPAIEHHS C BEIIECTBAMU B COOTBETCTBHHU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB MO TOTYYEHHUIO U



coOupaHHIo ra3000pa3HBIX BEMIECTB (BOJOPOAA U KHCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C
ONpeAeICHHON MacCOBOM 10JI€H PAaCTBOPEHHOTO BEILIECTBA, IUIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE YKCIIEPUMEHTEHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIIOT C TIOMOIIBIO
WHIUKATOPOB (JTakKMyC, (heHONPTaTCHH, METHIIOPAHXK U . ).

9-ii kaace

K koniy o0y4enus B 9-M KJ1acce peIMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JIOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTh Y 00YYAIOLINXCS YMEHHM:

e PACKPBIBaTh CMbBICJI OCHOBHBIX XUMUYECKUX NOHATUN: XUMUUECKUN JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl PEAKLIMsl, XUMUYECKasl CBS3b,
TEIUI0BOM 3P PEKT peakuuu, MoJlb, MOJSIPHBIN 00bEM, pACTBOP, JIEKTPOJIUTHI, HEITEKTPOIIUTHI,
AIIEKTPOIUTUYECKAs TUCCOLUAIINS, PEAKIIMU HOHHOTO 0OOMEHa, KaTalu3aTop, XUMUYECKOe
paBHOBecHE, 00OpaTUMble U HEOOpaTUMbIE PEaKI1H, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKkuuu, OKHCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAaHOBIIEHUE, AJIOTPOIIHUS,
aM(pOTEpHOCTh, XUMUYECKas CBsI3b (KOBAJICHTHAs!, MOHHAs, METAIIMUECKAs ), KpHUCTAIIINUECKast
pelieTka, KOppo3us METaJIJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON PEAKIINH, IIPEIETbHO
nonyctumast koHuentpauus [1/IK Bemectsa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUH U IPUMEHSTH 3TU
HIOHSITHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

e HCIIOJIb30BaTh XMMHYECKYIO CUMBOJIMKY JJISl COCTaBICHHS (DOPMYIT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEaKLUN;

e OIpeAeNsATh BAJIEHTHOCTb U CTENIEHb OKUCIECHUS XUMUYECKUX IEMEHTOB B
COEIMHEHUAX Pa3IMYHOIO COCTaBa, IPUHAIIECKHOCTD BEILIECTB K ONPEICIIEHHOMY KJIaccy
COeMHEHUH 1Mo GpopMyIiaMm, BUJ XUMUYECKOH CBS3H (KOBaJICHTHAsI, HOHHAS, METAJNTNYECKas) B
HEOPraHMYECKUX COEJUHEHUSX, 3apsi]l HOHA 110 XUMHUYECKOH (opMyIie, XapaKkTep Cpe/ibl B
BOJIHBIX pacTBOpax HEOPraHUUYECKUX COSAUHEHUMN, TUIl KPUCTAINIMYECKON PEIETKU
KOHKPETHOI'O BELIECTBA;

e packpsiBaTh cMbIci [lepronnueckoro 3akona .M. MenaeneeBa u 1eMOHCTPUPOBATh
€ro MOHMMaHUE: ONHUCHIBATh U XapaKTepU30BaTh TaOIU4YHYIO Gpopmy Ilepuoaudeckoil cucteMsl
XUMHUYECKHX 3JIEMEHTOB: pa3InyaTh MOHITHS «TJaBHas noAarpynna (A-rpynna)» U «modoyHas
noarpynna (b-rpymnna)», Masisle 1 60bIINE TEPUO/IBI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE
UMEIOTCS B IEPUOANYECKOM TalIHIIe, C YNCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsiz sAapa, 00lee YMCIo 3JIEKTPOHOB U paclpeieleHne uxX
10 3JIEKTPOHHBIM CJI0SIM), OOBSICHITH 001IME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB 3JIEMEHTOB
Y MX COEIMHEHUH B Npeeax MajblX IEPUOIOB U INIaBHBIX MOATPYIII C Y4ETOM CTPOEHUS UX
aTOMOB;

e KJIACCU(PHUIMPOBATH XUMHUECKUE 3JIEMEHTHI, HEOPIraHUYECKHE BEIIeCTBa,
XUMHUUYECKHE PeaKkuu (110 YUCITY ¥ COCTaBy Y4aCTBYIOUIMX B PEAKI[UHU BEIIECTB, 10 TEIIOBOMY
3pdeKTy, 10 U3MEHEHUIO CTENEeHEeH OKUCIEHHUS] XUMUYECKHX 3JIEMEHTOB);

e XapaKTepHu30BaTh (OMHCHIBAThH) O0IIKE U crienupHUUecKre XUMUYECKHEe CBOCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, OATBEPK1asi ONIMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIH;

e COCTaBJIATh YPaBHEHMS JIEKTPOIUTHUECKOHN IUCCOLMALIMN KUCIIOT, IIEJI0UYe U
coJiel, MOJTHbIE ¥ COKpAallleHHbIE YPaBHEHUS peakuii HOHHOTO OOMEHa, ypaBHEHUS PEeaKIIHii,
MOATBEPKIAOLIUX CYIIECTBOBAaHME F€HETUUECKOM CBSI3H MEX/1Y BEIIECTBAMHU PA3IIMUHBIX
KJIaCCOB;

e PACKpBIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

e IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTHU
MPOTEKAaHUS XMMHUYECKUX MPEBPAILIEHUH B pa3INYHbIX YCIOBUSX;



e BBIYHCIATH OTHOCHTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJK0 XUMHUYECKOT0 JIEMEHTA M0 (POpMyJie COeTMHEHMSI, MaCCOBYIO JIOJIIO BELECTBA
B PacTBOpE, MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMHUYECKON PEaKIINu;

e COOJIOAATh IPaBUJIA MOJB30BaHUS XUMUYECKOH MOCYA0H U 1a00paTOPHBIM
000pyI0BaHUEM, A TAKXKE MPaBUIIa OOPAIICHHUS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIIUSAMHU
IO BBINOJIHEHHIO JJAOOPAaTOPHBIX XMMUYECKHUX OIBITOB I10 MOJYYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAKa M YTIEKUCIIOTO ra3a);

e TPOBOAMTH PEAKLIUH, TOATBEPHKAAIOLINE KAYECTBEHHBIH COCTaB pa3IMYHbIX BELECTB:
pacrio3HaBaTh ONBITHBIM ITyTEM XJIOPHI-, OpPOMHI-, HOTUA-, KapOoHAaT-, pocdaT-, CUIMKAT-,
cyibdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U MOHBI U3yYEHHBIX METAJJIOB,
NPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

e IPUMEHATH OCHOBHBIE ONEPALlMU MBICIUTEIBHOMN AESITEIbHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEMATH3AIINIO, BBISBIICHHE TPUYMHHO-CIICICTBEHHBIX CBS3EH — IS
U3y4EHMsI CBOMCTB BEIIECTB M XMMUUYECKHX PEaKLUil, €CTECTBEHHO-HaY4YHbIE METO/Ibl TIO3HAHUS
— Ha0JI0IeHNe, U3MEpEeHHe, MOJISTMPOBAHIE, SKCTIEPUMEHT (peaslbHbI M MBICJICHHBIH ).



8-i Ki1ace

TEMATHUYECKOE IINTAHUPOBAHUE

KoauyecTBO yacoB DJIeKTPOHHbIE
Ne | HammeHoBaHue pa3/ieioB (undposbie)
n/n H TeM NPOrpaMMmbl Beero Kontpoarneie | [IpakTudeckne o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypesl
Paznen 1.1lepBoHavanbHble XUMUYECKUE TTOHSATHUS
XuMus — BaxkHas 00J1acTh
11 | €CTECTBOSHAHMA 1 5 1 5 bu6mmoreka [IOK
" | mpakTHUecKOn https://m.edso0.ru/7f41837c
JIEITENLHOCTH YEJIOBEKA
12 BemiecTBa 1 XUMHYECKHE 15 1 0 bu6mmoreka [IOK
" | peakiuu https://m.edsoo0.ru/7f41837c
Htoro no pazneny 20
Paznen 2. BaxHeiine npecTaBUTENIN HEOPraHUYECKUX BEILIECTB
21 Bozayx. Kucnopoa. 6 0 1 bubmnoreka IIOK
"~ | ITousTre 06 OKCcHUIAX https://m.edsoo.ru/7f41837¢c
29 Bonopon. [lonsitue o 5 1 1 bubmnoreka IIOK
"~ | KMCI0Tax M COAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [lonsitue 5 1 1 bu6nuorexa [IOK
" | 06 ocHOBaHUAX https://m.edsoo.ru/7f41837c
el I B L [momosano
' p - https://m.edsoo.ru/7f41837c
COeTUHEHH I
Hroro no paszneny 30

Paznen 3. Tlepuoauyeckuii 3akoH u [leproguyeckas cucreMa xuMuueckux snemeHTon J[. 1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUECKas CBA3b. OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU

Ileproauueckuii 3aK0H U
[Tepuoanueckas cucrema BuGmuorexa LJOK
3.1 | XUMHYECKUX DIIEMEHTOB 7 0 0 ]
https://m.edso0.ru/7f41837c
.. Menneneena.
CrpoeHue aToMOB
XuMudecKkas CBA3b.
32 OKHUCIUTENBHO- 8 1 0 bubmuoreka [JOK
"~ | BOCCTaHOBUTENLHEIE https://m.edso0.ru/7f41837¢c
peakuuu
Hroro no paszneny 15
bu6mmorexa [IOK
HosTopenue 3 0 0 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 6 6
YACOB I10 ITPOTPAMME




9-i1 KJ1ace

Kosn4yecTBo yacos DJIeKTPOHHbIE
HaunmenoBanmue
N a3/1eJIOB U TeM (ppoBbIe)
/o pasi Beero | KOHTPOabHbIE | TIpakTHyeckue 06pazoBaTebHbIe
HpOrpaMmbl paboThbI pa6oThb pecypebl
Pa3nen 1.BemecTBo u XUMHUYECKUE PEAKIIMU
IToBTOpEeHUE U
11 yriyOJIeHHE 3HAaHUN 5 9 0 bubmuorexa [JOK
"~ | OCHOBHBIX pa3JIEIoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
OcHoBHBIE
1.2 |3akoHOMEpHOCTH 4 0 0 bubmorexa LIOK
. https://m.edsoo0.ru/7f41a636
XUMHYCCKHUX PEAKIIHA
DNeKTpOoNIUTHYECKAs
13 UCCOLIMALIUS. 8 1 1 bu6mmoreka [IOK
" | XumMHYecKue peakiuu B https://m.edso0.ru/7f41a636
pacTBopax
Hroro no pazgeny 17

Pa3nen 2. Hemeraiuisl 1 X cOeIUHEHUS

OO01mas xapakTepucTHKa

0 { |XMMHUECKHX JIIEMEHTOB 4 0 1 bubmnoreka IIOK
" | VIIIA-rpynmsl. https://m.edsoo.ru/7f41a636
T"asorensl
OO6m1ast XxapakTepucTruKa
0o |XMMHYECKHX JIIEMEHTOB 6 0 0 bu6nuoreka [IOK
" | VIA-rpynmsl. Cepa u ee https://m.edsoo.ru/7f41a636
COEITMHEHHUS
OO6m1ast XxapakTepucTrKa
XAMHUYECKHUX DJIEMEHTOB
bu6nuoreka [IOK
2.3 | VA-rpymmL Asor, ! . . https://m.edsoo.ru/7f41a636
¢dochop u ux
COEIMHEHHUS
OO6m1ast XxapakTepucTruKa
XAMHYECKHUX DJIEMEHTOB
but6mmorekxa [IOK
24 | IVA-Tpymmet Yraieponn |- 8 . 2 https://m.edsoo.ru/7f41a636
KpEMHUH U UX
COEIUHEHHUS
Hroro no paszneny 25
Pasnen 3. MeTaiuibl ¥ UX COSTUHEHUS
31 OO01me cBolcTBa 4 0 0 bu6mmorexa [IOK
" | MeTannoB https://m.edsoo.ru/7f41a636
32 Baxkueiinine MeTamisl 1 16 1 5 bu6nmoreka [JOK

UX COEIUHEHUSI

https://m.edso0.ru/7f41a636




Hroro no paszneny

20

Paznen 4. Xumus u okpysxaroias cpena

41 BemectBa u maTepuais 3 0 0 bubmuorexa [JOK
" | B )KM3HHU YeIOBEKa https://m.edsoo.ru/7f41a636
Wroro no pazueny 3
bu6mmoreka [IOK
Hosroperie 3 0 0 https://m eds00.ru/7t41a636
OBILIEE KOJIMYECTBO 68 6 7

YACOB I10 ITPOTPAMME
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