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IosicHUTEILHAA 3aIIUCKA

PaGouast mporpaMmma 1HO XHMHHM Ha YpPOBEHb OCHOBHOTO oOO0IIero oOpa3oBaHus [UIs
obOyuaromuxcs 8-9-x kmaccos MAOY CII Ne 76 pa3pabotana B COOTBETCTBUU C
TpeOOBaAHUSMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

o mnpukaza Munnpocsenierus oT 31.05.2021 Ne 287 «O06 yTBepkaeHUU (enepalbHOTO
roCy/1IapCTBEHHOI'0 00pa30BaTEIbHOTIO CTaHIapTa OCHOBHOI'O 00IIETr0 00pa30BaHUs»,

o mnpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yrBepkaeHuu ¢eaepaibHOn
00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs»;

e mpukaza Munmnpocemenuss ot 22.03.2021 Ne 115 «O6 yrBepxknenuun llopsiaka
OpraHM3alliil W OCYILECTBJICHHS 00pa3oBaTelNbHONW JAEATEIbHOCTH IO OCHOBHBIM
o0meo0pa3oBaTeIbHBIM TIpOTpaMMaM — 00pa30BaTeNIbHBIM TPOTrpaMMaM  Ha4allbHOTO
00111ero, OCHOBHOT'O OOIIIETO U CPEIHETO O0IIEro 00pa3oBaHUMY;

o Konuenuuu npenogaBanusi yaeOHOro npeamera « Xumusy»,

o KoHIenuuu 3K0I0ruueckoro oopa3oBanus B cucteMe oo1ero oopa3oBaHus;

o CII 2.4.3648-20 «CanuTapHO-31IUAECMUOIOTHICCKHE TPEOOBAHUS K OpraHU3alUsIM
BOCIHUTAHMS U OOYYEHHUS, OTIbIXa U O3IOPOBJICHUS JETEH U MOJOJCKH», YTBEPKICHHBIX
MMOCTAHOBJICHHEM TIABHOTO caHUTAapHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnyeckue HOPMATHBBI U TPEOOBaHUS K OOCCIICYCHHIO
OezomacHocTH u (Wik) OE3BPEAHOCTH IS 4YelOoBeKa (aKTOPOB Cpellbl OOUTAHUS,
YTBEPKJACHHBIX IOCTAHOBJICHUEM TJIABHOTO caHUTapHOTrOo Bpaya oT 28.01.2021 Ne 2;

e y4eOHOrOo TMJIaHa  OCHOBHOrO  0Omero  oOpa3oBaHUS,  YTBEPKACHHOTO
npukazoM MAQOY CII Ne 76 ot 08.08.2024 Ne 01-04-1057;

o Ilonoxenus o pabounx nporpammax MAOYVY CII Ne76, yTBep»A€HHOIO IPUKa30M
MAOY CIII Ne 76 ot 27.08.2024 Ne 01-04-1079/1.

e (enepanbHOil paboueil mporpaMmbl IO y4eOHOMY MpeAMETY «XHUMUS».

PabGouass mporpamMMa OpHEHTHpOBaHA Ha I€JIEBbIE NPHUOPUTETHI, CPOPMYIUPOBAHHBIE B
(benepabHON pabouelt mporpaMMe BOCIIUTaHUS U B pabodeil nporpamme Bocriutanust MAOY
CIII Ne 76.

[IporpamMma 1o XUMHM JaeT MpeJICTaBIeHUE O LensiX, oOmel crparernn oOydeHus,
BOCIIUTAHUS ¥ PAa3BUTHA OOYYAIONIUXCS CPENCTBAMH y4eOHOTO TpeaMeTa, YCTaHABIHBACT
00s13aTeNIbHOE IIPEAMETHOE CO/IepIKaHue, IpeaycMaTpiBaeT pacipeeseHre ero mo KjiaccaM u
CTPYKTYpUpPOBaHWE M[O pasaenaM W TeMaM I[porpaMMbl [0 XHUMHH, ONpEaesieT
KOJINYECTBEHHbIE M KAa4eCTBEHHBbIE XAapaKTEPUCTUKU COACP)KAaHUS, PEKOMEHAYEMYIO
MMOCJICAOBATCIIBHOCTE M3YUYCHUA XUMHH C YUYCTOM MCKIPCAMCETHBIX W BHYTPHUIIPEAMCTHBIX
CBsI3€H, JIOTMKH y4eOHOTro Mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaesser
BO3MOYKHOCTH TIpEIMeTa JUTsl pealn3aluy TpeOOBaHWH K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHOM NPOTrpaMMbl Ha YPOBHE OCHOBHOro oOmiero oOpa3oBaHUS, a TaKxke
TpeOoBaHUN K pe3ylbTataM OOYy4YeHHS] XMMHUU Ha ypPOBHE IeJIed HM3Y4YCHHS MpeaMeTa u
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABaTEJIbHOM JAEATEIIbHOCTH OOYYarolIerocsi 1Mo OCBOCHHUIO
y4eOHOTr0 cofiepKaHMUSL.



3HaHUE XUMHH CIY)XUT OCHOBOW JUIsl (DOPMHUPOBAHHS MHPOBO33PEHUS 0OYUarOIIErocs, ero
HPEJICTABICHUN O MaTepHaIbHOM EIMHCTBE MHUpPA, BAKHYIO POJb UrPalT (OpPMHUpYyEMbIC
XUMHEH TPEACTABICHHUS O B3aWMOIPEBPAIICHUSX JHEPTHMH U 00 DSBOJIOIUHM BEIIESCTB B
HPUPOJIe, O MYTSAX PEUICHHS II00ATBbHBIX NPOOJIEM YCTOWYMBOIO PAa3BUTHUS YEIOBEUECTBA —
CBIPDbEBOI, DHEPreTHYECKOW, TMHIIEBOM U SKOJOTUYECKOH Oe3omacHOCTH, MpobieM
3JpaBOOXPAHCHUSL.

N3ydenue xumuu:

e CrmOCOOCTBYET peayM3aliiii BO3MOXKHOCTEU JUISI CaMOpasBUTHS W (OPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 00IIeH U PyHKIIMOHAIBHON IPaMOTHOCTH;

e BHOCHT BKIaJ B (OpPMHpPOBAHHWE MBIIIICHUS M TBOPYECKUX CIIOCOOHOCTEH
OOy4JaroIMXCsl, HABBIKOB HMX CaMOCTOSATCIbHOM  y4eOHOH  JIeATeIbHOCTH,
OKCIIEPUMEHTAJBHBIX ¥ HCCICIOBATEIIbCKUX YMEHHM, HEOOXOJUMBIX Kak B
MIOBCEIHEBHOM JKM3HH, TaK U B IPO(ECCUOHATLHOU JCATCIILHOCTH;

e 3HAKOMHUT CO CIEMU(PUKON HAYIHOT'O MBIIIJICHUS, 3aKJIaIBIBAET OCHOBBI IIEJIOCTHOTO
B3IJIs1a HA €IUHCTBO IPHUPOJBI U YEIOBEKa, SBIACTCS OTBETCTBCHHBIM 3TAIlOM B
(hOpMUPOBAHUN €CTECTBCHHO-HAYYHON TPAMOTHOCTH O0YJarOIIHXCS;

e croco0cTByeT (hOPMUPOBAHHIO IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HaHMSIM, K TIPUPOJE, K YEIOBEKY, BHOCHUT CBOH BKJIQJ B JKOJOTHYECKOE
o0Opa3oBaHue 00YJarOIINXCS.

HaHHHC HallpaBJICHUA B O6y‘IeHI/II/I XHMHHA 00€CIeYnBarOTCs CHGLIPI(I)I/IKOI;’I COACPIKaHUA
yT-I€6HOFO npeameTa, KOTOpI)If/'I ABJBICTCA NCAArorn4€CKyu aAallTUPOBAHHBIM OTPAKCHHUEM
0aszoBoi HAayYKH XUMHHU Ha ONPECACICHHOM 3TallC €€ PA3BUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOLIEro 0Opa3oBaHUS OPUEHTUPOBAH HA OCBOCHHE
00y4aroIMUMUCS CUCTEMbI IIEPBOHAYAIIbHBIX MOHATUNH XUMUHU, OCHOB HEOPraHMUECKOW XUMUU
1 HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX ITOHSATHI OPraHuYeCKOW XUMHUH.

CrpykTypa colepkaHusi MporpamMmbl 10 XUMUU c(HOpMHpOBaHa Ha OCHOBE CHCTEMHOTO
oAxoJa K ee uzydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
9JIEMEHTE M BELECTBE M CUCTEMbl MOHSTUH O XUMHMUYecKOH peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpPHO OPraHM30BaHbl 110 IPUHLHUITY IOCIEI0BATEIBHOIO PA3BUTUS 3HAaHUN HA OCHOBE
TEOPETUYECKHUX MPE/ICTABICHUN Pa3HOTO YPOBHS:

e ATOMHO-MOJICKYJIIPHOTO YYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHMSI,

° Hepnonnqecxoro 3aKOHa I[I/I MeHI[eJ'ICeBa KaK OCHOBHOT'O 3aKOHa XUMHH,

e YUYCHUA O CTPOCHHU aTOMa U XHUMHYECKOM CBsI3H,

° Hpe,[[CTaBJ'ICHI/Iﬁ 00 BHGKTpOHHTquCKOﬁ Aucconranuu BEUIECTB B paCTBOpaAX.

Teopernueckne 3HAHMS pPAcCCMaTPUBAIOTCS HAa OCHOBE JMIUPUYECKH IIOJIYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIENOBATEIBLHO OT OJHOTO YPOBHS K JApPYromy,
BBITONHSAS (QYHKIMU OOBSICHEHUS M MPOTHO3WPOBAHUS CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEH
MIPAKTUYECKOr0 IIPUMEHEHHUS U MOJy4YEHUs] U3y4aeMbIX BELICCTB.

OcBoeHne NpOrpaMMbl MO XHUMHHU CIIOCOOCTBYEeT (POPMUPOBAHUIO MPEACTABICHHUS O
XUMHUYECKON COCTAaBISIOIIEN HAay4YHOW KapTUHBI MUpa B JIOTMKE €€ CHCTEMHOW IPHUPOIBI,
LIEHHOCTHOT'O OTHOLLIEHUs K HAay4HOMY 3HAHMIO U METOAAM II03HaHUsA B Hayke. M3ydenue



XUMHUH TPOUCXOJUT C MPHUBICYCHHEM 3HAHUN U3 paHee M3YyYCHHBIX YYEOHBIX IMPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 knaccel» u «Pu3uKa. 7 KjIacc.

[Ipy u3ydyeHnrn XUMUU MPOUCXOTUT (HOPMUPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAYKU Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JEATEIHHOCTH YEeNOBEKa M Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOM KYNbTYpbl. 3ajadya y4eOHOTo mpeaMeTa COCTOUT B
(OpMUPOBAHUH CHCTEMBI XUMHUYECKHUX 3HAHUN — BaXKHEUITNX (aKTOB, MOHITHIA, 3aKOHOB U
TEOPETUYECKUX MOJI0KEHUH, JOCTYIHBIX 00001IEHIIT MUPOBO33PEHYECKOTO XapaKTepa, SA3bIKa
HayKH, B IPUOOIIEHUH K HAYYHBIM METOJIaM MO3HAHUS TIPH U3YYCHUH BEIIECTB M XUMHUYECKHX
peakuuii, B (GOpMHUPOBAHUM M PA3BUTHUU IIO3HABATEJIbHBIX YMEHUH M MX NPUMEHEHHU B
y4eOHO-TI03HABATEIbHON M Y4eOHO-HCCIEeIOBATEIbCKON AEATEIbHOCTH, OCBOCHUU MPaBUII
0e301acHOro 00paIEHHS C BELECTBAMH B IIOBCETHEBHOM JKU3HU.

[Ipy w3yyeHHMM XMMUU Ha YpPOBHE OCHOBHOTO OOIIero oOpa30BaHUS BaXHOE 3HAUCHHE
IpUoOpenu Takue e, Kak:

e (¢opMupoBaHHE  UHTEIUICKTyaJbHO  Pa3BUTON  JMYHOCTH,  TOTOBOM K
camMo00pa30BaHMIO, COTPYIHHUYECTBY, CAMOCTOSATEIBHOMY NPUHSATHIO DPELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

e HAaNpaBJICHHOCTh OOYYEHHs HAa CHCTEMATHYECKOe NpHUOOIeHHE OOydaroluxcs K
CaMOCTOSTEJIbHON IO3HABATEJIbHON JEATEIbHOCTH, HAYYHBIM METOJAaM IO3HAHMS,
(GOpMUPYIOIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

e o0ecrieueHue YCIOBUM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YYAIOIIMMUCS OIBITa
pa3HoOOpa3HON NeATENbHOCTH, NO3HAHMUSI M CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB
(KTFOUEBBIX KOMIICTEHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHHE JUTS PA3TMIHBIX
BU/JIOB JIEATEIbHOCTH,;

e (¢opmupoBanue o0miei HyHKIIMOHATBLHOW U €CTECTBEHHO-HAY4YHOH IPaMOTHOCTH, B
TOM 4YHCJIE YMEHUH OOBSCHATH M OLICHUBATh SIBJICHHUS OKPYKAIOLIEro MHpa,
WCIIOJIb3Ys 3HAHUS U OTBIT, OJIYYEHHbIE [TPU U3YUEHUU XUMUHU, TPUMEHSAThH UX TIPU
pelieHny mpobsieM B MOBCETHEBHOM JKU3HU U TPYAOBOH J€ATEIbHOCTH,;

e (opmupoBanue y oOy4armuXcsd TI'yMaHUCTHYECKUX OTHOLICHUH, NOHMUMaHUS
LIEHHOCTU XMMMYECKUX 3HAHHUI N7 BBIPAOOTKH SKOJIOIMUYECKU 1€Ieco00pa3Horo
MOBEJICHUS B OBITY U TPYAOBOM JI€ATEILHOCTH B LIEJSIX COXPAHEHUSI CBOETO 3/10POBbS
Y OKPYKaIOIEeH MPUPOTHOMN CPEJIbI,

e pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTAHHUIO Ha OCHOBE YCBOEHUS 00111€4eI0OBEYECKUX [IEHHOCTEH, TOTOBHOCTH
K 0CO3HAaHHOMY BBIOOpY PO IS U HANIPaBIEHHOCTH JallbHEHIIEro 00ydeHusl.

OOmiee YmciiO YacoB, OTBEIEHHBIX JIsi M3YYEHHS XUMHHM Ha ypOBHE OCHOBHOTO OOIIETO
obpa3zoBanwusi, coctaBisieT 136 yacos: B 8-M kiacce — 68 yacos (2 yaca B Hefien0), B 9-M Kiiacce
— 68 yvacoB (2 yaca B Henenoo). B 9 kimacce 14 u3yyaercs: ¢ IpUMEHEHHEM TUCTAHIIMOHHBIX
TEXHOJIOTHUHM.

Jlnist peainzaliuyl MporpaMMbl HCIIONB3YIOTCS YU€OHUKH, JOMYIIEHHBIE K HCIIOJIb30BAaHUIO MTPH
peaiv3allii HMMEIOIIHUX TOCYJapCTBEHHYIO aKKpeIUTaIlio 00pa30oBaTeNbHBIX IPOTpPaMM
HayaJlbHOTO OOIIEro, OCHOBHOI'O OOIIEro, cpeiHero odIiero oopa3oBaHusl OpraHU3aLUsAMH,
OCYILECTBISIOUIMMU 00pa30BaTEeNbHYIO JAESITEeIbHOCTh, MPUKa30M MUHIPOCBEIIEHHUS OT

21.09.2022 Ne 858:



o Xumwms, 8 wimacc/ TIabpuensa O.C., OctpoymoB W.I'., Cnamko C.A., AO
«M3natenscTBO "[Ipocsemnienue»,
e Xumus, 9 kmacc/ TIabpuensa O.C., OctpoymoB W.I'., Cmagxo C.A., AO
«M3natenscTBO "[Ipocsemnienue”.
[TpuMeHSIFOTCS SNEKTPOHHBIE 00pa30BaTeNbHBIC PECYPCHI, TOMYIICHHBIE K HCIIOIh30BAHUIO
NP peaTn3alii UMEIOIINUX TOCYIapCTBEHHYIO aKKPEIUTAIIMIO 00Pa30BaTEIbHBIX MPOrPaMM
HAYaJbHOTO OOIIETr0, OCHOBHOTO OOINEro, CpemHero oOmero oO0pa3oBaHHs MPHKA30M
Munnpocsenienust ot 04.10.2023 Ne 738:
o Xuwmus, 8 xnace, PI'AOY IO «Axanemust Munnpocsemenust Poccuny,
e Xumus, 9 xnacc, DI'TAOY [I10 «Axkanemusst Munnpocemenust Poccuny,
o OI'UC «Mos llIkonax;
e POII

Conep:xkanue y4eOHOIro npeamera

8-i1 ki1acce
HepBOHa'—laJIbeIe XUMHYECCKHUE ITOHATUA

IIpenmer xumuu. Posib XMMKM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tela u BelecTsa.
dusnyeckue cBOICTBa BewlecTB. ArperarHoe cocrossHue BeuiectB. lloHsTtue o meromax
[03HaHUs B XUMUM. YucTele BemecTsa U cMecu. CriocoObl pazjiesieHus: cMeceil.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE 371€eMEHThl. CUMBOJIBI XMMUYECKHX 3J1€MEHTOB. [IpocThie u
CJIO’KHBIE BEIleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

XumMuueckas (bOpMy'J'Ia. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
coCTaBa BCIICCTB. OtHocurensHas atromHas Macca. OTHOCHTEILHAS MOJICKYJIsIpHad Macca.
MaccoBas 10711 XUMHAYECKOI0 3JI€MEHTA B COSTMHEHUH.

KonunuectBo BemectBa. Moibs. MonsipHas macca. B3auMocCBsI3b KOJMYECTBA, MACChl U UMCTa
CTPYKTYPHBIX €UHUII BelecTBa. PacueTsl mo hopmynaM XUMHUYECKUX COCTMHEHUI.

®u3znuecKkue M XUMUYECKHE SBIICHUA. XHUMHUYECKas peakiuss M €€ MPU3HAKU. 3aKOH
COXpaHEHHsS MacChl BeEIIeCTB. XHUMHYECKHME ypaBHeHHs. Kraccupukaus XUMHUYECKUX
peakiuii (CoeTMHEHNS, Pa3IOKEHHUs, 3aMEIICHHs, 0OMEHa).

XHMMHYECKUI IKCIIEPUMEHT:

3HAKOMCTBO C XHMMHYECKOW TMOCYyIO0#, mpaBuiaMu paboTel B Jaboparopuu W MpUEeMaMu
oOpareHus ¢ J1abopaTopHBIM 000pYAOBaHUEM, U3YUCHHE M ONMHCAHUE (PU3HMUYECKUX CBOMCTB
00pa3ioB HEOPraHUYECKUX BEIIECTB, HaOroeHue (u3ndeckux (IUIaBJICHUE BOCKA, TasHHUE
JIbJ1a, paCTHpaAHKE caxapa B CTYINKE, KUIIEHUE U KOHCHCAIUS BOJIbI) H XUMHUECKUX (TOpeHne
CBECUHM, NMPOKAIMBAHUE MEIHOW MPOBOJIOKU, B3aMMOJICHCTBHE Meja C KUCIIOTOM) SIBJICHUH,
HaOJTI0ICHNE U OMMCAaHUE IPU3HAKOB MPOTEKAHMSI XUMHUYECKUX peakinii (pas3aoxeHne caxapa,
B3aMMOJICHCTBHE CEPHOI KUCIIOTHI C XJIOPUIOM Oapusi, pasnokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aMMOJICHCTBHE jkeie3a ¢ pactBopom comm memu (I1), m3yuenwe crmoco6oB
pasaeneHrs CMeceil: ¢ MOMOIIbI0 MarHuta, (QUIbTPOBAaHUE, BBIMAPUBAHUE, TUCTHILISAINS,
xpomatorpadus, TpOBEJCHUE OYNCTKH TIOBAPSHHOW COJIM, HAOJIOJCHWE W OIKCAHHE



pPEe3yNbTAaTOB MPOBEJACHUS OIbITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUSI MACChl, CO3/JaHUE
MoJIesIei MOJIeKy (IIapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHNYeCKNX BelleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopon — 31eMEHT M NPOCTOE BELIECTBO.
Haxoxzaenue kuciopoja B mpupone, (usnueckne M XUMHYECKHE CBOWCTBA (peakiuu
ropenust). Oxcunsl. [Ipumenenue xkucinopona. CrnocoObl MONYYEHUS KHCIOpoJga B
71abopaTopuy U MpOMBIIUIEHHOCTH. KpyroBopoT kuciopona B mpupojae. O30H — aIoTporHast
MOTU(BUKAIHS KHCIOPOAA.

TermnoBoit >PQeKT XUMHUYECKOH peaknuu, TEePMOXUMHUYECKHUE YpaBHEHHs, 53K30- U
SHAOTEPMHUUYECKHE PEAKUUHU. TOIUIMBO. yrojib M MeETaH. 3arpsi3HEHUE BO31yXa, YCHICHHE
napHUKOBOTO d((dekTa, pa3pylieHre 030HOBOTO CJIOS.

Bonopox — anemenT u npocroe BemecTBo. Haxoxxaenue Bogopoaa B npupone, pusndeckue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, ClIOCcO0b! ony4yeHus. Kucnorel u comnu.

Mousipablii 00b€M ra3oB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM.

®usnueckue CcBoMCTBA BOJbl. Boma kak pacrBopurens. PactBopel. Hacelmenneie u
HEHaCBILICHHBIE PAacTBOPBI. PacTBOpuMOCTh BelecTB B Boae. MaccoBas 1101 BeLECTBa B
pacTtBope. XumMuueckue cBoicTBa Boabl. OcHOBaHUS. Posb pacTBOpOB B MPUPOJE U B KU3HU
yesoBeka. KpyroBopor Bozapsl B Ipupojie. 3arpsA3HeHUe NPUPOAHbIX BoJ. OXpaHa U OYHCTKA
IIPUPOJIHBIX BOJ.

Knaccudukanms Heopranmdeckux coenuHeHuit. Oxcuabl. Kriaccudukamus OKCHIIOB.
cosieoOpasyronie  (OCHOBHBIC, KHCIOTHbIe, aM(OTepHBIE) U  HECoIeo0pa3yroIIHe.
Homenknarypa oxcuaoB. ®Pusnyeckue M XHUMHUYECKHE CBoicTBa OKcuAoB. [lomydeHue
OKCH/JIOB.

OcnoBanus. Kiaccudukanust OCHOBaHMIA: IIEJIOYM W HEPACTBOPUMBIE OCHOBAHMS.
Howmenxknarypa ocHoBanuii. du3nueckue U XMMUYECKUE CBOMCTBA OCHOBaHui. [lomydeHue
OCHOBaHUIA.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. Pusznyeckue M XUMHUYECKHE
ceorictBa kKucnoT. Psan akrusaoctu metauioB H.H. bekerosa. [lomyyenue kucuor.

Comu. Homenkiarypa cosneid. dusnyeckue U XuMudeckue cBoicTBa coneit. [lonyuenue comneit.
I'enernueckas cBsA3b MEXKIY KJlacCaMH HEOPTaHUYECKUX COETMHEHUH.
XMMHYECKHUI IKCIIEPUMEHT:

KayeCTBEHHOE OMpE/CIICHUE COJICpKAHUs KUCIIOpOJia B BO3JyXe, MOJy4YeHHE, COOUpaHue,
pacro3HaBaHHe W U3yYCHHE CBOICTB KHUCIOpPO/A, HAOIIOICHHE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M yCJIOBUSI BOSHUKHOBEHHUS U TIPEKPAIICHHS TOPEeHUs (IoKapa), 03HAKOMJICHHE C
oOpasiamMyi OKCHJIOB M ONHCAaHHWE WX CBOWCTB, MOJy4eHHE, COOMpaHHe, PAaClO3HABAaHUE U
M3yueHHe CBOMCTB Bojoponaa (ropeHue), B3aumoeiicTBue Bojopoaa ¢ okcumom meau (1)
(BO3MOKHO ~ WCIIOJIb30BaHHE  BHICOMATEPHUANIOB), HAOIO/JEHHE OOpa3loB  BEIICCTB



KOJMYECTBOM 1 MOJb, MCCIENOBaHHE OCOOCHHOCTEH pPacTBOPEHUS BEIIECTB C Pa3IUIHON
pacTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C  OMNPEACIICHHOM MaccoBOM  jJoJiei
pPacTBOPEHHOI'O BEIIECTBA, B3aWMOJICHCTBHE BOJABI C MeTauiaMH (HATPUEM U KaJbIIHEM)
(BO3MOKHO HCITOJIb30BAaHME BHICOMATEPHAIIOB), HMCCIIEAOBAHHE OOpa3lOB HEOPraHMYCCKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUS OKPACKU MHIWKATOPOB B PACTBOPAX
KHCJIOT M IIeloYeH, m3ydeHue B3ammomeicTBus okcuma meau (1) ¢ pactBopom cepHoi
KHUCJIOTBI, KHCIIOT C METajulaMy, PEAKUHUM HEUTpaln3aluH, IOJIYYEHHE HEPAaCTBOPUMBIX
OCHOBaHMH, BBITECHEHHE OJHOTO MeTa/ula JPYrdM HW3 pacTBopa COJIM, PpEIICHUe
3KCIEPUMEHTAIBHBIX 3371a4 110 TeMe «BaxkHeNme K1acChl HEOPraHUYECKUX COCAUHEHUIN.

HMepuoguueckuii 3akoH u Ilepuoamuyeckasi cucremMa xumMu4deckux 3jementos JI.H.
Menpeieena. Crtpoenue ATOMOB. XumMuueckas CBA3b. OKHCINTEIBHO-
BOCCTAHOBHMTE/IbHbIC PeaKIu

HepBBIe IIOIIBITKH KJ'IaCCI/I(i)I/IKaI_[I/II/I XMMHYECKHX 3JIeMeHTOB. IloHATHE O I'pyiniax CXOJHBIX
9JICMCHTOB (HICJIOLIHI)IC U ICJIO0OYHO3CMCEIIBHBIC MCETAJJIbl, T'aJIOFCHbI, HWHCPTHLIC ra31>1).
3J'IeMeHTLI, KOTOPLIC 06p33y1-0T aM(l)OTepHBIe OKCHAbI U TUAPOKCHUIDBI.

Ilepuonuueckuii 3akoH. [lepuoguueckas cucrema xumuueckux 3nmemeHToB J[.1. Mennaeneena.
Kopotkonepuonnas u mmuHHONepuoaHas ¢opmbl [lepuoandeckoil CHCTEMbl XUMHUYECKHX
sanemenToB J[.M. MenneneeBa. Ilepuonbl u rpynnbl. PU3HMUECKUN CMBICH IMOPSIKOBOIO
HOMEpAa, HOMEPOB MEPHUOJIA U TPYMIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX saep. M3otonbl. DnekTpoHsl. CTpoeHUE 31EKTPOHHBIX
obosouek aromoB mepBeix 20 XuMmuueckux 31eMeHTOB [lepmommueckoit cucremsr JI.M.
MeneneeBa. XapakTepuCcTUKa XUMUYECKOTO 3JIEMEHTA I10 €ro MoJIoKeHuto B [leproanueckoit
cucteme /.M. Menpeneena.

3aKOHOM€pHOCTI/I HN3MCHCHUA pauyCa aTOMOB XMMHYCCKUX J3JICMCHTOB, MCTAJUIMYCCKUX U
HEMETAJNIMYSCKUX CBONCTB MO rpymnmnaMm 1 nepuogaM.

3nauenue llepnonnueckoro 3akoHa u Ilepnonnueckoil cucTeMbl XUMUYECKUX IEMEHTOB AJIs
pa3BuTus Hayku U npaktuku. (.M. MeHaeneeB — y4eHsll U IpaKJaHUH.

Xumuyeckas CBSI3b. KoBanentnas (momstpHast u HEToJIsIpHast) CBSI3b.
DNEeKTPOOTPHUIIATETLHOCTh XUMHYECKUX 2JIEMEHTOB. lloHHAas CBS3b.

Crenenpb oxkuciacHus. OKUCIUTEIHHO-BOCCTAHOBUTEIIHHEIC pCaKkunu. Hpoueccm OKHCJICHUSA U
BoccTaHOBJICHHA. OKHCINUTEIIN U BOCCTAHOBUTEIIH.

XHMMHYECKUI IKCIIEPUMEHT !
n3yudeHre o0pasloB BEIECTB METAJUIOB U HEMETAJIIOB, B3aUMOJIEHCTBHE THAPOKCH/IA LINHKA C
pacTBOpaMM KHCIOT M IIEJIOYeH, IIPOBEIECHHUE OIBITOB, MIUIIOCTPUPYIOLIUX IIPUMEPHI

OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKInil (TOpeHre, PEaKIluy Pa3IOKECHHUS, COSAMHEHHUS).

MexnpeameTrHblie CBSI3H



Peaﬂmauns{ MCKIIPCAMCTHBIX CBsI3eM Ipru U3YUYCHUH XUMHU B 8-M kiacce OCYHICCTBIIACTCA
Uepe3 HCIIOJIb30BAHUC KaK O6H_[I/IX €CTCCTBCHHO-HAaY4YHBIX HOHﬂTHfI, TaKk H HOHHTHﬁ,
ABJIIIOINUXCA CUCTEMHBIMU UI OTACJIBHBIX IMPEAMETOB €CCTCCTBCHHO-HAYYHOI'O ITUKIJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4HBIN (haKT, TUTIOTE3a, TEOpHs, 3aKOH, aHAJNU3,
CUHTE3, KJacCU(UKaIus, MEePUOJANIHOCTh, HAOJIOJEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE,
HU3MEPEHHE, MOJIENb, SIBJICHUE.

®dusuka: wMarepus, arToM, OJCKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIHI, H30TOIIHI,
PaIMOAKTUBHOCTh, MOJIEKYIIA, JJIEKTPUUYECKUN 3apsj, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHHE BEIECTBA, ra3, (U3MYSCKUE BEIIMYUHBI, CAMHULIBI H3MEPEHHUs, KOCMOC, IJIAaHETHI,
3Be3abl, ComHile.

buonorus: porocunres, npixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MTOPOJIBI, MOJE3HBIE UCKOIIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9-ii KJ1acce
BEII.IQCTBO U XUMHNUYEeCKas peammﬂ

Ilepuonuueckuii 3akoH. [lepuoauyeckas cuctema xumuueckux 3imemeHToB J[.1. Menneneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX JIEMEHTOB MEPBBIX
TpeX NMEePUOAOB, Kajus, KAIbIU U UX COCIMHEHUN B COOTBETCTBUU C TTOJIO’KEHUEM DJIEMEHTOB
B [Iepnoandeckoii cucremMe U CTPOEHUEM UX aTOMOB.

CTpOeHI/Ie BCIIIECTBA. BHUJbI XUMHYECKOM CBSA3H. THIIBI KPpUCTATNIMICCKHUX PCHICTOK,
3aBHCHUMOCTE CBOICTB BC€IIECTBa OT THIIA KpHCTaJIJIH‘{eCKOfI PEIICTKU U BHUOA XHUMHYISCKOM
CBA3U.

KHaCCI/Iq)I/IKaI_II/IH U HOMCHKJIaTypa HCOPraHHM4YCCKHUX BCIICCTB. XHUMHUYECKHE CBOMCTBA
BCIICCTB, OTHOCAINIUXCA K PAa3JIMYHBIM KilaCcCaM HCOPraHU4CCKUX COGI[I/IHCHI/H\/JI, TCHETUYCCKaA
CBs3b HCOPIraHNYCCKUX BCIICCTB.

Krnaccudukanuss XUMUUECKHX PEAKIUi 10 Pa3IHUYHbIM MpU3HaKaM ([0 YUCIY U COCTaBy
Yy4YacTBYIOIIMX B PEAaKIMM BEILIECTB, MO TEIUIOBOMY 3(PQeKTy, MO H3MEHEHHIO CTeleHeH
OKHCJICHHSI XUMHUYECKHX AJIEMEHTOB, 10 00pPaTHMOCTH, TI0 YYaCTHIO KaTaiu3aropa). JK30- U
SHJOTEPMUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHCHUS.

Ilonsatue o CKOpPOCTH XUMHYECKOMN PCaKuu. [Tonsitue 00 06paTI/IMBIX u HeO6paTI/IMBIX
XUMHYCCKUX PCAKIUAX. IlousiTHE O TOMOTEHHEIX U FETCPOrcHHbIX PCAKIUAX. Ilonstue o
karaiauze. IloHaTHE O XHUMHUYECKOM PaBHOBCCHUU. q)aKTOpLI, BJIMAOIIHUE Ha CKOPOCTb
XHUMHYSCKOM PEaKIUN U MOJTOKCHUC XUMHUYCCKOI'O0 paBHOBECHUA.

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC PCaKkuu, BHGKTpOHHLIﬁ 0ajaHC OKHCIUTEILHO-
BOCCTAaHOBUTEIBHOMU pCaKknuu. CocraBieHue ypaBHCHI/Iﬁ OKHCJIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peaKHI/Iﬁ C UCIIOJIb30BAHUEM ME€TOAA 3JICKTPOHHOI'O OajaHca.



Teopust 3IEKTPOIUTHUECKON IHUCCOLMALMU. DJNEKTPOJIMUTHI U HEIEKTPOJIuThl. KaTnousl,
aHUOHBI. MexaHu3M AMCCOLMALMM BEILECTB C Pa3INYHBIMU BHJAMH XUMUYECKOW CBSI3H.
Crenenp aucconuanyy. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakummn noHHOro OOMEHa. YCIIOBUS NMPOTEKAHUS PEAKIMH HOHHOTO OOMEHA, TMOJHBIC U
COKpaIllCHHbIE HOHHBIC yYpaBHEHUS peakiuii. CBOMCTBAa KUCIOT, OCHOBAHUHN U COJIEH B CBETE
MPEACTABICHUN 00 3JIEKTPOIUTHYECKON aucconuanuu. KauecTBeHHbIE peakiMd Ha HOHBI.
[TonsiTue 0 THAPOIN3E COJICH.

XuMHYeCKHH IKCIIEPUMEHT:

O3HAKOMJIEHHE C MOJEISIMM KPUCTANIMYECKUX PEHIETOK HEOPraHWYECKUX BELIECTB —
METaJIOB U HeMeTauioB (rpadura W anMasa), CIOKHBIX BEHIECTB (XJIOpHIA HATPHUsA),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOM pEaKLMM OT BO3JEHCTBHUS pa3iIMYHBIX
(hakTOpOB, HCCIe0BaHUE SIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, MpoIlecca AUCCOLUAIITT
KHCJIOT, Ieiodeil M cosedl (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPHAJIOB), MPOBEICHHE
OIBITOB, WIUTFOCTPUPYIONIUX MPU3HAKH MPOTEKAHUS PEaKIiii HOHHOrO oOMeHa (0Opa3oBaHue
OcaJika, BBIICICHHE Ta3a, O00pa30oBaHUE BOJbI), OIBITOB, WILIFOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuii (ropeHue, peakiiuy pa3iosKeHUs, COCTUHECHUS),
pacrno3HaBaHHE€ HEOPraHMYECKUX BEILECTB C MOMOLIbI0 KaueCTBEHHBIX PEAKIUIl Ha HOHBI,
pellIeHre YKCIEPUMEHTATbHBIX 33/1a4.

HeMeTanabsl M MX cOeTUHEHUS

OOm1ast xapakTepucTuKa ranoreHoB. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC CTEIICHU
okucieHus. CTpoeHue U pU3NUeCcKue CBONCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XUMUYECKHE
CBOMCTBa Ha NpHMepe XJopa (B3aUMOJCHCTBHE C METaJUIaMH, HEMETAJUIAMH, LICJI0YaMHU).
XnopoBojgopon. ConsiHas KUCJIOTa, XMMHYECKHE CBOWCTBA, IOJy4YeHHE, NPUMEHEHHE.
JelicTBue XxJiopa M XJIOPOBOJOPOJA HA OPraHU3M YeENOBEKa. BaxkHelmue XJIOpUIbl U HX
HaXO0XXJICHUE B TIPUPOJIE.

OOmast xapakrepuctuka »31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTereHn okuciaeHus. CTpoeHne n (GU3NIECKHe CBOWMCTBA MPOCTHIX BEHIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(DUKALIMU KUCIOPOJa U cepbl. XUMUUECKUE CBONUCTBA
cepsl. CepoBOOPOI, CTPOCHHE, (PU3MUECKHE U XHUMHYECKHE CBOMCTBA. OKCHIBI CEphl Kak
MPEJCTaBUTENN KUCIOTHBIX OKCUI0B. CepHasi KUCIIOTa, (U3NUYECKHE U XUMUUECKUE CBONCTBA
(oOmme kak mpeacTaBUTENs Kiacca KHCIOT | crernuduueckue). XUMHUYECKUE peaKilvy,
JIeKallie B OCHOBE NMPOMBIIUIEHHOTO Croco0a IMoJyuyeHHs] CepHOM KHUCHOoThl. [IpumeHenue
cepHoil kucioThl. ColM CEepHOM KHCIOTHI, KaueCTBEHHAas peakuMss Ha Cyiab(paT-HOH.
HaxoxxaeHue cepbl U ee COeIMHEHUH B MpUpoje. XMMUYECKOE 3arps3HEHUE OKpYyKarollen
Cpelbl COCTMHEHHUSIMU CePbI (KUCIOTHBIE JT0XKIH, 3arPS3HCHUE BO3/IyXa H BOJIOSMOB), CIIOCOOBI
€ro Mpe0TBpaIleHHs.

OObmass xapakrepucTuka »3i1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTENEHH OKHUCIEHHs. A30T, pacHpoCTpaHEHHE B MpUpoie, (HU3NYECKUue H
XxuMHuueckue cpoictBa. KpyroBopor aszora B mnpupone. AmMMmuak, ero (¢Gu3nyecKue u
XMMUYECKHE CBOWCTBa, MojydeHue M npuMeHeHue. Coiau aMMOHUS, UX (U3NYECKHE U
XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha MOHBI aMMOHUS. A30THas
KHCJIOTa, €€ MOoJy4eHHe, (GU3NUecKue U XMMUYECKUe cBoicTBa (0OIIMe KaK MpeacTaBHTEINs
KJacca KUCIoT u cnenududeckue). Vcrmonp30BaHue HUTPATOB M COJICH aMMOHHUSI B KaUeCTBE



MUHEPAIBHBIX yI0OpeHU. XUMHUECKOE 3arpsi3HEHHE OKPYXKAIOWIEH Cpeapl COeIUHEHUSIMU
a30Ta (KUCJIOTHBIE JI0K/IH, 3arpsi3HEHUE BO3/1yXa, HOYBHI U BogoeMoB). Docdop, autoTponHsie
moaudukauu (ocdopa, pusmueckue u xummueckue cpoiictBa. Oxcua docdopa (V) u
docdopras kucioTa, GusNYecKkue M XMMHUYECKHE CBOMCTBA, MoiydeHue. lcmomp3oBanue
¢dochaToB B kKauecTBe MUHEPAIBHBIX YAOOPCHHIA.

OOmast xapakrepuctuka »31eMeHTOB |V A-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETICHNU OKHUCIIEHUS. YTIIepo/l, aJUIOTPOIHbIe MOIU(BUKALIUY, PACTIPOCTPAHEHUE
B Tpupoje, (U3MUECKUE W XUMHUUYECKHe cBoiicTBa. AncopOuus. KpyroBopor yriepona B
npupoae. OKcuabl yriepoaa, ux QU3nvyeckrue U XMMUYECKUEe CBOMCTBA, IEHCTBUE HA KUBBIC
OpPTraHU3MBbI, TIOJTYYCHUE U TPUMEHEHUE. DKOJOTHUECKUE MPOOIEMBI, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riio6aapHOro MOTEIIEHUs KIIMMaTa, MapHUKOBBIN 3G (ekT. YroibHas
KHCJIOTa U €€ COJH, X (PU3MUECKHUE U XUMHYECKHE CBOICTBA, MOJyYE€HUE U MPUMEHEHHE.
KauectBennas peakius Ha kapOoHaT-uOHBIL. Mcrionb3oBanue kapOOHATOB B OBITY, MEAUIIMHE,
MIPOMBIIIJICHHOCTH U CEITLCKOM XO3HCTBE.

[lepBoHayanbHble TOHATHS 00 OpPraHWYECKUX BEIIECTBAX KAaK O COCIMHEHUSX Yriepoja
(MeTaH, STaH, STHJICH, alETHJICH, 3TaHOJ, TJIMIEPHUH, YKCYCHas Kuciora). [IpupomHbie
HCTOYHHMKH YIJIEBOJOPOIOB (yrosib, MPUPOAHBIA ra3, He(Th), MPOAYKThI MX MEpepabOTKU
(OeH3uH), WX pojab B OBITY W HPOMBINUICHHOCTH. [lOHSITHE O OHOJOTHYECKH Ba)KHBIX
BEIIECTBAX: JKHUpaX, Oeykax, yriaeBoJax — M UX pPOJIM B KH3HM 4YeloBeka. MaTepuanabHOe
€MHCTBO OPTraHMYECKUX M HEOPTAHUYECKUX COCTUHEHUN.

Kpemuuii, ero puszndeckue u XUMHYECKHUE CBOWCTBA, IMOTy4YCHHE U TpuMeHeHue. CoeTMHeHNUS
KpemHus B pupoe. Oomiue npeacrapienus o6 okcuae kpeMmuus (I\V) 1 kpeMHUEBOM KHCIIOTE.
CundkaThl, UX MCIOJIB30BaHHE B OBITY, B MPOMBIIUICHHOCTU. BaxkHelmme cTpouTenbHbIe
Marepuaibl. KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, xene300eroH. [IpoGiembl Oe3omacHOTO
WCIIOJIB30BaHUSI CTPOUTENIHHBIX MATEPHAJIOB B IIOBCEIHEBHOM JKU3HHU.

XHMMHYECKUI IKCIIEPUMEHT:

U3yvyeHHe O00pa3llOB HEOPraHMYECKHX BELIECTB, CBOWCTB COJITHOM KHCIIOTHI, MPOBEICHHE
Ka4C€CTBCHHBIX peaKHI/II\/’I Ha XJIOPpUA-UOHBI U Ha6J'[IO)IeHI/I€ MIPHU3HAKOB UX IMMPOTCKAHUA, OIIbITHI,
OTpakaromre GU3NIECKHe U XMMHUUECKUE CBOWCTBA TAJIOTCHOB M UX COeAMHEHHH (BO3MOXKHO
UCIIOJIb30BAHUE BHICOMATEPUAIIOB), O3HAKOMJICHHE C 00pa3iiaMu XJOpuaoB (raJoreHUI0B),
O3HAaKOMIICHHE C O00pa3lamMu cepbl U €€ COCOMHEHUSMH (BO3MOXHO HCIIOJIb30BaHHE
BHCOMATepHAIOB), HaOIIOIeHHe Tmpolecca OOYIIMBaHHUs caxapa TOx JAeicTBHeM
KOHIICHTPUPOBAHHON CEPHOM KHCJIOTHI, H3y4eHHE XHUMHYECKHX CBOMCTB pa30aBICHHOM
CEpHOW KHCIIOTHI, MPOBEJACHHE KAa4YeCTBEHHOW pPEaKiud Ha Cyib(har-HOH W HaOII0ICHHE
NpHU3HAKa ee MPOTEKaHUs1, 03HAKOMIICHUE ¢ (PU3NUECKUMH CBOWCTBaMHU a30ta, (ochopa u nx
coequHeHUH (BO3MOXKHO HCIIOJB30BAHUE BHICOMATEPHUANIOB), 00pa3llaMy a30THBIX U
docdopHbIX ymoOpeHHi, MmonydeHUe, CoOMpaHWE, PACIIO3HABAHUE W M3YYCHHE CBOMCTB
aMMHaKa, NMpoBe/IeHNe KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (ocdaT-uOH U U3yueHHUe
NPU3HAKOB UX MPOTEKAHMUS, B3aUMO/ICHCTBIE KOHIICHTPUPOBAHHOW a30THOM KHCIIOTHI C MEIIBIO
(BO3MOKHO HCIIOJIB30BAHNUE BHICOMATEPHATIOB), H3YyYEHHE MOJENEH KPUCTATHISCKHX
pelieTok anMasza, rpadura, ¢ywaepeHa, O3HAKOMICHHE C MPOLIECCOM  aacopOIuu
PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, IMOJy4EHHE,
coOupaHue, pacro3HaBaHHE H M3YYCHHE CBOWCTB YIJICKHCIIOTO Tra3a, MpPOBEICHUE
Ka4C€CTBCHHBIX peaKHI/II\/’I Ha Kap60HaT " CUJIMKAT-UOHBI 1 U3YYCHHUEC ITPU3HAKOB UX ITPOTCKAHUA,



O3HAaKOMJICHHUC C HpOI[yKHHefI CHJIMKAaTHOM MPOMBIINIJIICHHOCTH, pCIICHUC SKCIICPUMCHTAJIbHBIX
3aaa4 I10 TEME «Baxaelne HeMeTaIbl 1 UX COCOIUHCHUA.

MeTajliibl M UX COCIMHCHUHA

OO01mmas xapakTeprucTUKa XUMUIECKHIX JIEMEHTOB — METAJUIOB HA OCHOBAHUH KX TIOJIOKEHUS B
[Tepuonuueckoit cucreme xumuuyeckux anemeHToB .M. MenzaeneeBa U CTpOCHHS aTOMOB.
Crpoenue metaiyioB. MeTaynueckas CBSI3b U METAIMYECKas KPUCTAJUIMYECKasi pelleTKa.
DJIEKTPOXUMHUYECKUN Pl HaNpsoKeHUM MeTauioB. DHU3WyYecKMe U XUMHUYECKHE CBOMCTBA
MeTaiioB. O01ue criocoObl Moy4eHus MeTauioB. [ToHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIS
CIoCO0BI 3aIIUTHl UX OT Kopposuu. CIuiaBel (CTalb, YyryH, JIOPATIOMHHHN, OpOH3a) M UX
MIPUMEHEHHE B OBITY U MTPOMBIIIIJICHHOCTH.

[IlesouHble MeTAJLIBL: NTOJIOKEHUE B lleproauyeckoi cucteme XxuMudeckux anemenTos /.M.
MenpeneeBa, CTpOCHHE MX aTOMOB, HaxOXJIEHUE B Ipupoae. Pusznyeckue U XMMHUYECKHE
cBoiictBa (Ha mpumepe Hatpus u Kanmus). OKCHIBl W THIPOKCHIbBI HATPHUS M KaJIHsl.
[IpyMeHeHne HIETOYHBIX METAJIJIOB U UX COSAUHEHU.

[lenouHO3eMeNbHBIE METAJIIIBI MArHUM M KallbLUW: NoJiokeHue B [lepuonnueckoil cucreme
XuMH4YecKux 3yieMeHTOB .M. MeHnaeneeBa, CTpoeHME UX aTOMOB, HAXOXIECHHUE B MPUPOJIE.
Pu3nyuecKrue 1 XUMUYECKUE CBOMCTBA MarHus U Kailblus. BaxHelme coeIMHEHUs KaJlbLIMs
(oxcua, THAPOKCHI, coyn). JKeCTKOCTh BOBI M CIIOCOOBI €€ YCTPAaHCHHS.

AmomuHuil. monokeHue B Ilepmomumyeckoit cucteme Xxummueckux dnemeHToB J[.U.
MeneneeBa, CTpOCHHE aTOMa, HaxO0XKJIeHHE B pupojie. Pu3ndeckue 1 XUMHIECKUE CBOMCTBA
arOMUHMSL. AMGPOTEpHBIE CBOMCTBA OKCH/IA M THIPOKCHIA ATFOMUHHUS.

XKeneso: nonoxenue B [lepuonuueckoii cucreme xumuueckux 3nementoB [I.11. Menneneena,
CTPOCHHE aToMa, HaXxOXJeHue B mpupoje. Ou3ndeckue M XUMHUYECKHUE CBOKMCTBA JKeje3a.
Oxcuppl, ruapokcusl u comn xenesa (1) u xenesa (I11), ux coctas, CBOHCTBA U MOTyYEHHE.

XUMHUYECKUI IKCIIEPUMEHT !

O3HaKOMJICHHE ¢ 00pa3laMH METAJUIOB U CIUIABOB, MX (DU3UYCCKUMHU CBOMCTBAMH, U3YUCHHE
pe3ynbTaTOB  KOPPO3MHM METAUIOB  (BO3MOYKHO — HCIIONB30BAaHHE  BHICOMATEPHUAIIOB),
OCOOCHHOCTEH B3aMMOJICHCTBUSI OKCHAA Kalbllusg W HATpUsl C BOJOH (BO3MOXKHO
UCIIOJIb30BAHUE BHICOMATEPHATIOB), HCCICIOBAaHUE CBOWMCTB JKECTKOM BOJBI, IMpoliecca
TOpeHHs Kelie3a B KHCiIopone (BO3MOXKHO HCIOJIBb30BAaHHE BHICOMATEPHAIOB), MPU3HAKOB
NPOTEKaHHs KAYECTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJdbLUs, aJFOMUHMS, IUHKA, KeJe3a
(1) u xene3a (M), menu (1), HaOGrOEHUE M OMMCAHKME MPOIECCOB OKPAIIMBAHUS TIAMEHU
HOHAMHU HATpHsl, Kanusd ¥ Kaimblus (BO3MOXKHO WCIIOJBb30BAHUE BHACOMATEPHUATIOB),
uccienoBaHre aM(pOTepPHBIX CBOMCTB THAPOKCHIA ATIOMHHUS M THIPOKCHIA [IUHKA, PEIICHHE
IKCTIEPUMEHTANBHBIX 33J1a4 10 TeMe «BakHeHIne MeTamibl 1 UX COSANHEHUS.

XuMus M OKpyxKamoLas cpeia
BemectBa 1 marepranbsl B MOBCEIHEBHOM JKM3HM 4YellOBEKa. be3oracHoe HMCIoJIb30BaHUE

BEIIECTB U XMMHUYECKUX peakiuil B ObITy. IlepBas momolns mpu XUMHYECKHX OXKOTax W
OTpPABJICHUSX.



XUMUYECKOe 3arps3HEHUE OKpyKaromied cpeabl (mpeaenbHas AOMYCTHMas KOHIICHTPAIUS
Bertects, ganee — [1JIK). Poiab Xumun B pelieHnH 3KOJI0THUSCKUX IPOOIIEM.

XuMHUYECKUI IKCIIEPUMEHT !
H3yueHre 00pas3IioB MaTepHaioB (CTEKIIO, CIIaBbI METAJUIOB, MTOJIMMEPHBIC MAaTEPHAIIBI).
MexnpeameTHble CBSI3U

Peanuzanus MEXIPEIMETHBIX CBSA3EU MPHU M3YYEHUU XUMHUH B 9-M KJIacce OCYLIECTBISETCS
4yepe3 MHCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAay4YHbIX IOHATHM, Tak U IOHATHUH,
SIBJISIFOLUXCS. CACTEMHBIMU JUJISL OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHBIE MOHSATHS. HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CUHTE3, KIacCH(UKaIus, NEPUOAMYHOCTh, HAOIIOJCHUE, IKCICPUMEHT, MOJCITUPOBaHUE,
U3MEPEHHE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MATCPUATIBI.

@dwuzuka: wmarepusi, aroM, OJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIHI,
PaINOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUM 3apsii, MPOBOJHUKH, TOJYINPOBOJIHHKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA, a3,
pacTBOp, PacTBOPUMOCTH, KPHUCTAUIMYECKAs PEHIeTKA, CIUIaBbl, (PU3WYECKHE BEIUYHHBI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3Be3bl, COJTHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, SKOCUCTEMa, MHUHEpalbHbIE YHAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIICCTRA.

I'eorpadus: armocdepa, runpochepa, MUHEpAIIbI, TOPHBIE MOPOADI, TOJIE3HBIE UCKOIIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IlnannpyemMbie pe3yibTaThl OCBOCHUSI YUeOHOTI0 NpeaMeTa

JINYHOCTHBIE pe3y/IbTAThI

JIMdHOCTHEIE pe3yibTaThl OCBOCHHA IIPOrpaMMbl OCHOBHOI'O O6H_ICFO O6pa3OBaHI/I5{
JOCTUTAKOTCA B XOJI€ O6yT-IeHI/I$I XHUMHUU B €AUHCTBEC yqe6H0171 W BOCHUTATCIIFHOMN JACATCIBHOCTU
B COOTBCTCTBUHU C TpaadullUOHHBIMHA pOCCHfICI(PIMH COOUOKYIIBTYPHBIMU H OYXOBHO-
HPaBCTBCHHBIMU LCHHOCTAMU, ITPUHATBIMU B 06HIGCTB€ InpaBHJIaMHd U HOpMaMU MMOBCACHUA U
CHOCO6CTBYI'0T nmponeccaM CaMOIIO3HAHUS, CaMOPa3BUTHUS U COLTUAJIN3allUN O6y‘IaIOIJ_II/IXC$I.

JIMgHOCTHEIE PE3YyJIbTAaThl OTPAXKAOT TOTOBHOCTH 06yqalonmxc51 PYKOBOACTBOBATLCA
CHCTEMOM MMO3UTHUBHBIX HOEHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCclIMpPCHUC OIbITa ACATCIBHOCTHU HA €€
OCHOBE, B TOM 4YHCJIC B YaCTHU.

1) naTpHOTHYECKOTO BOCTIUTAHUSI:
LIEHHOCTHOTO OTHOIIECHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAy4YHOMY

HACJIEIUIO, TTOHMMAaHMs 3HAYCHHUS] XMMUYECKOW HAayKHd B >KM3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIQ/IETh IOCTOBEPHON MH(POPMAIIMEH O TIEPEIOBBIX TOCTHKEHUIX U OTKPBITHUSIX



MHPOBOM M OTEYECTBEHHON XUMUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpPOHCTBE
MHpa U 00IIECTBa;

2) rpasKIaHCKOro BOCIIMTAHUS

IIPEJICTABICHUSI O COLMAJIbHBIX HOPMax M IIpaBWJIaX MEXJINYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE, KOMMYHHKAaTHMBHOH KOMIIETEHTHOCTM B OOILECTBEHHO IOJIE3HOH, yueOHO-
UCCIIEIOBATENbCKOM, TBOPUECKOM M JPYTHX BHUAAX JI€ATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM NESITEIbHOCTH IPU BBIIOJHEHUU Y4EOHBIX, IO3HABATEJIBHBIX
3aj1a4, BBINOJIHEHUH XUMHUYECKUX IKCIIEPUMEHTOB, CO3/JaHUN YI€OHBIX IPOEKTOB, CTPEMIICHHS
K B3aMMOIIOHUMAaHMIO ¥ B3aMMOIIOMOILH B ITpOLiecce ITON yueOHOM 1esTeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IOBEJEHUE U IOCTYNKH CBOMX TOBAapHILEH C MO3UIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C Y4E€TOM OCO3HAHMsI ITOCIIEICTBUI TOCTYIKOB;

3) HIEeHHOCTH HAYYHOTI'0 TIO3HAHUS:

MHUPOBO33pPEHUYECKHE IPEACTABICHUS O BEIIECTBE U XMMUYECKOH peakiiu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOLINE OCHOBY JUIsl HOHUMAaHUS CYITHOCTH
Hay4YHOI KapTHHBI MUPa, IIPEJICTaBICHHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTH IPUPO/IBI,
B3aMMOCBA3SX YEJIOBEKa C NPUPOJHOM Cpefoi, O POJIM XHUMUM B IIO3HAHUU OTHX
3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABIECHHBIC HA TMOJYYCHHE HOBBIX 3HAHUWA 1O XUMHUH,
HEOOXOIUMBIC i1 OOBSCHEHHs] HAOIIOJAEMBIX IPOIECCOB W SIBJICHHUH, IMO3HABATCIIBHOM,
WH()OPMAIMOHHOW W YHTATEIbCKOW KYJIbTYPHI, B TOM YHCJIC HABBIKOB CaMOCTOSITCIBHON
paboTel ¢ y4eOHBIMU TEKCTaMHM, CIPABOYHON IUTEPATypOH, NOCTYNHBIMH TEXHUYECKHUMHU
cpencTBamMu MHGOOPMAITMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYYEHHWIO U TIO3HAHMIO, JIF0OO3HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTHh K
caM000pa30BaHUIO, MPOSKTHOW U UCCIIEIOBATENILCKOMN IeATEIHbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHUS B JaJbHEHIIEM;

4) ¢popMuUpOBaHHSI KYJIbTYPHI 310POBbSI:

OCO3HaHUE LICHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 KHU3HH, OCO3HAHUE IIOCIEACTBUM M HENPUSATHE BPEIHBIX MPHUBBIYEK
(ymotpeOieHus ankorosis, HapKOTHKOB, KypPEHUs), HEOOXOIMMOCTH COOJIOJCHUS MPaBHUI
0€30MMacHOCTH NP OO0paIEHUH ¢ XMMUYECKUMHU BELIECTBAaMH B ObITY U pealbHON KU3HHU,

5) Tpy10BOT0 BOCIIMTAHUSI

UHTEpeC K MPAKTUUYECKOMY M3Y4EHHUIO Mpodeccuil u Tpyda pa3IudyHOro poja, YBaXKEHUE K
TPyAy W pe3yiabTaTaMm TPYJOBOW MAESITEIbHOCTH, B TOM YHCIE HAa OCHOBE INMPHUMEHEHUS
NPEeIMETHBIX 3HAHUM 10 XUMHH, OCO3HAHHBI BBIOOP MHIMBHUAYAJIbHONH TPACKTOPHH
MPOJOJKEHHs] 00pa30BaHUsl C Y4E€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMMMH,
OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH, yCIemHoi npodecCHoHaIbHON NesITeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUMN, TOTOBHOCTh a/IalITUPOBATHCA B MpodeccnoHalbHOM cpeie;

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:



OKOJIOTHYCCKH uenecoo6pa3Hoe OTHOIICHHUC K IMPUPOAC KAK MCTOYHUKY KHU3HHU Ha 3CMJI€,
OCHOBC €€ CylIC€CTBOBaHUA, IOHUMAaHUC [IECHHOCTHU 3J0POBOIo 1 0e30macHoro 06pa3a KHN3HHU,
OTBCTCTBCHHOC OTHOIICHHUEC K C06CTB€HHOMy (1)I/I3I/I‘-IGCKOMy U MNCUXUYCCKOMY 3IO0pPOBbIO,
OCO3HAHUEC NI ECHHOCTH CO6J'II-OI[€HI/I$I IIpaBUJI 0e30macHoro IMOBECACHHUA IIPpU pa60Te C
BCIICCTBAMM, a TAKKC B CUTyallUAX, YI'POXKAOIUX 3JO0POBbIO U JKU3HHU JIIOIICI\/JI;

CMOCOOHOCTH NMPUMEHATh 3HAHHSI, OJTyYaeMble MPH W3YYEHUH XUMHH, JJIS PElIeHUs 3a1ad,
CBSI3aHHBIX C OKPY’KAIOIIEH IPHUPOJHOM CpenoM, Ui IOBBIIIECHUS YPOBHS JKOJIOIMYECKON
KYJIBTYPBI, OCO3HAHUS INTOOAIBHOTO XapaKTepa SKOJOTHUECKUX MPOOIIEM U ITyTeH X PeIICHHS
IIOCPEACTBOM METOJIOB XUMHH, SKOJOTMYECKOT0 MBIIUICHUS, YMEHHS PYKOBOJICTBOBATHCS UM
B [103HABATEIbHOM, KOMMYHUKAaTUBHON U COLIMAJIBHON ITPAKTHKE.

MeTal'[peIlMeTHbIe pe3yJbTaThbl

B cocraBe MeranmpeaMETHBIX pe3yabTaTOB BBLICISIOT 3HAYMMbIE I (DOpMUPOBAHUS
MHPOBO33pCHUsI O0ILICHAYYHBIC MOHATHS (3aKOH, TEOpPHsl, IPHHIMII, THIIOTE3a, (akT, cucTema,
MPOILIECC, IKCIEPUMEHT U JIp.), KOTOPBIC UCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYCOHBIX
IpeaMeTax ¥ NO3BOJISIOT Ha OCHOBE 3HAHUN U3 3TUX IPeAMETOB ()OPMHUPOBATH NIPE/ICTABIICHUE
O IEJOCTHOM HAaydHOM KapTUHE MHpa, U YHHUBEpcajbHble Y4YeOHbIE JEHCTBUS
(mo3HaBaTenbHBIC, KOMMYHUKATUBHbBIC,  PETYJIATHBHBIC), KOTOpbIE  OOECIICUUBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHHIO W  OCYHIECTBJICHHUIO
y4eOHOI e TeTbHOCTH.

Ilo3HaBaTeabHbIE YHuBEpPCAJbHBIC y'{eﬁﬂme JeHCTBUA
ba3oBble Jornveckue aeiicTBus.

YMEHHUS UCMOJIb30BATh TPUEMBI JJOTMYECKOTO MBIIIJICHHS ITPYU OCBOCHUH 3HAHUI: PACKPHIBATH
CMBIC]T XHMHYECKUX TOHATHH (BBIACISATH WX XapaKTepPHbIE MPU3HAKH, YCTAHABIHBATH
B3aMMOCBSI3b C JAPYTUMH TOHSATHIMHU), UCIIOJIL30BaTh MOHATHS /s OOBSICHEHHUS OTICIbHBIX
(akToOB U SIBICHUM, BHIOMpPATh OCHOBAHUSA M KPUTEPUU JUIS KiIacCU(PUKAIIMN XMUMHUYECKUX
BEIIECTB U XMMHUUYECKUX PEaKUUi, YCTAaHABIMBAaTh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXIY
00bEKTaMU M3YYEHHsI, CTPOUTH JIOTHUECKHUE pacCykaeHus (MHAYKTHBHBIC, CTyKTUBHbIC, IO
AHAJIOTHH), IEJIaTh BBIBOJIBI U 3aKITIOUYCHNUS;

YMECHHE TMPUMEHATH B IpoOLecce MO3HAHUs MOHATUS (MIPEAMETHBbIE M MeETalpeIMETHBIE),
CHMBOJIMUECKHE (3HAKOBBIC) MOJICIH, HCIIOIb3yeMble B XMMHUH, MPEOOpPa3OBhIBATH IIHPOKO
NpUMEHSIEMbIC B XUMUH MOJICIIbHBIC IPE/ICTABICHHS — XUMUYECKHI 3HAK (CHMBOJI DJIEMEHTA),
Xxumuueckas (opMmyna MW ypaBHEHHE XUMHUYECKOW peakIuu — MpU PEHIeHHH Yy4eOHO-
[IO3HABATEJIBHBIX 3aJa4, C YYETOM OTUX MOJCIBHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKN N3Y4a€MbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHAYECKHUX PeaKIiii, BBIABIATH 0OIIME 3aKOHOMEPHOCTH, PUIMHHO-CIIE/ICTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3y4aEMbIX MPOLECCAX U SIBICHUSAX.

ba3oBrbie HCCIEeA0BaATECIbCKHUE HeﬁCTBHH:
YMCHHUEC HUCIIOJb30BATh MOCTABJICHHBIC BOIIPOCHI B KAYECTBE MHCTPYMCHTA IMO3HAHUS, a4 TAKKC

B KadC€CTBC OCHOBBI JJIA (I)OpMPIpOBaHI/IH THUIIOTE3bl 11O TPOBCPKE IPABUIBHOCTHU
BBICKa3bIBACMBIX Cy)K)IeHHfI;



npuoOpeTeHne OombITa IO IUJIAHUPOBAHUIO, OPraHM3allUd M TPOBEIACHUIO YYCHHYECKHX
HKCIEPUMEHTOB, YMEHUE HAOII0JaTh 3a XOJI0M IPOIEcca, CaMOCTOATEIBHO IIPOrHO3UPOBATh
€ro pe3ynbTat, popMynupoBaTh 0000IIEHHUS U BEIBOBI IO PE3yIbTaTaM MIPOBEAECHHOTO OMBITA,
HCCIIEIOBaHMs], COCTABJIATh OTYET O IIPOAETIaHHOM padore.

Pa6ora ¢ nndopmanmeii:

yMEHHUE BBIOMpPATh, aHATU3UPOBATH U MHTEPIPETUPOBATH HH(POPMAIHIO PA3IUYHBIX BUIOB U
bopM TpeACTaBICHUSA, IMOJYYaeMyK0 K3 pa3HbIX HCTOYHUKOB (HAy4HO-TIOMYJIApHAS
JUTEpaTypa XHMHUYECKOTO COJICPXKAHUs, CIpPAaBOYHBIC MOCOOMS, pECypChl HWHTEpHETa),
KPUTUYECKH OLEHUBATh MPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

yYMEHHE MPUMEHSTh Pa3lIMyHble METOIbl M 3alpOChl MPH MOUCKE U O0TOOpe MHGOpMALUU U
COOTBETCTBYIOIIUX JTAaHHBIX, HEOOXOJUMBIX IS BBITIOJHEHHUS YYEOHBIX W IMO3HABATEIHHBIX
3alad  ONpPENEJICHHOr0 THUMa, TMPUOOpPETeHHEe OmbiTa B O0JACTH  HCHOJB30BaHUS
WH()OPMAIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJIOTHH, OBJAJICHUE KYyJAbTYpOW aKTUBHOTO
WCIOJIb30BAaHUS PA3NIUYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSITENIBHO BBHIOMPATh ONTUMAIBHYIO
dbopMy mpeacTaBieHUsT WHPOPMAIIUU ¥ WJUTFOCTPUPOBATH pelIacMble 3a7a4d HECIOKHBIMU
CXeMaMH, AMarpaMMamMu, ApyruMu ¢popMaMu rpaduk U UX KOMOMHAIUSAMH,

YMEHHME WCIIOJIb30BaTh W aHAIM3UPOBaTh B TMpolecce Y4eOHOM M HCCIeI0BaTEeIbCKON
ACATCIIbHOCTH I/IH(l)OpMaIII/HO 0 BJIMAHHU HOPOMBIIUICHHOCTH, CCIIBCKOI'O XO3SUCTBA H
TPaHCHOPTA HA COCTOSIHUE OKPY>KAIOLIEH IPUPOIHON CPEIbI.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBLIC y‘-leﬁl—[l)le JeHCTBUA:

YMEHHS 337aBaTh BOMPOCH (B X0/¢ quayiora u (Wiin) AUCKYCCHH) 110 CYIIECTBY 00CYKIaeMOi
TeMbl, (hOpMyIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEATOKEHHOM
3a/1a4u,

YMEHHS MPEICTABIATh MOJYYEHHBIC Pe3yabTaThl MO3HABATEIBHOM JEATEIBHOCTH B YCTHBIX U
IIMCBMCHHBIX TeKCTaX; JeJiaTb Hpe3eHTaHI/IIO peSy.]'II)TaTOB BBITIOJIHCHUA XHUMHUYCCKOI'O
sKCTepuMenTa (1abopaTOPHOrO OIBITA, Ja00OPaTOPHON PabOTHI MO MCCIEAOBAHUIO CBOMCTB
BEIIIECTB, Y4eOHOTO MPOEKTa);

YMEHHSI y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIbHOW H
HCCIIEI0BATENbCKON JESITEIbHOCTH MPU PELICHUH BO3HHMKAIOIIUX MPOOJIEM Ha OCHOBE yuyeTa
00X WMHTEPECOB M COTJIACOBAHMUS MO3MIMKA (0OCYKICHHUS, OOMEH MHEHHSIMH, MO3TOBBIC
LITYPMBI, KOOPIXHALIMS COBMECTHBIX JCHCTBUMN, ONIPEACIIEHUE KPUTEPHUEB 110 OLICHKE KayeCcTBa
BBIITOJTHEHHOM paboThI U Ip.).

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JeHCTBUA:

YMEHUE CaMOCTOSITEIBHO ONPENEIATh LEINU IEATECIBHOCTH, IIAHUPOBATh, OCYILIECTBIATS,
KOHTPOJIMPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JAEATEIBHOCTH, BHIOMpPATH
HanOonee HS(QeKTUBHbIE CMOCOObI pemieHus y4yeOHBIX U TO3HaBaTeNbHBIX 3a7a4,
CaMOCTOATENIBHO COCTAaBJIATh MM KOPPEKTHUPOBATH MPEIIOKEHHBIA aITOPUTM JIEHCTBUM MTPH
BBITMOJIHEHUH 3aJIaHU C y4eTOM TMOJIyYe€HHUs HOBBIX 3HAaHMH 00 M3yyaeMbIX OOBEKTax —
BEIIECTBAX M PEAKIMAX, OLEHHWBATh COOTBETCTBUE IOJYYEHHOTO PpE3yJIbTAaTa 3asBJICHHON



LeJIM, YMEHHUE HCIOJb30BaTh W AaHAJIM3UPOBATh KOHTEKCTHI, MpejaracéMbleé B YCIOBHH
3aJaHUH.

HpenMeTHme pe3yJdbTarTrbl

B cocraBe mnpeaMeTHBIX PE3YNBTATOB IO OCBOCHHUIO 00S3aTEIBLHOTO  COJCPIKAHUA,
YCTaHOBJICHHOTO JaHHOW (enepanpHOl paboyeil mporpamMMmoid, BBLICISIOT: OCBOCHHBIC
0o0y4JaronuMuUCs Hay4YHbIC 3HAHUS, YMEHHS M CIOCOOBI JEHCTBHM, CIEU(PUISCKUES IS
peAMETHON 00nacTu «XUMHS», BUIIBI JACSITEIBHOCTH IO IMOJYYSHUIO HOBOTO 3HAHUS, €ro
HWHTEpIpETaIiy, NpeoOpa30oBaHUI0 M MPUMEHEHHUIO B Pa3UYHBIX YYCOHBIX M HOBBIX
CUTYaIHsX.

8-i1 ki1ace

K konmy oOydenuss B 8-M KJiacce IpeAMETHBIC Pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUIA:

* PACKpBIBaTh CMBICI OCHOBHBIX XMMUYECKUX IIOHATHI. aTOM, MOJIEKYJIA, XUMUYECKUI
3NIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, cMech (OIHOPOHASI M HEOJAHOPOIHAS),
BAJICHTHOCTb, OTHOCUTEJbHAs aTOMHAas U MOJIEKYJSpHas Macca, KOJIMYECTBO BEIECTBA,
MOJIb, MOJISIPHAsI Macca, MaccoBast A0Js1 XMMHUYECKOIO 3JIEMEHTA B COCIUHEHUH, MOJIIPHBIN
00beM, OKCHJI, KHCIIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULATEIBHOCTD, CTEIICHb OKHCIICHHS,
XUMHYECKas peaklus, KIacCU(PUKAIM pEeakUui: peakuuu COEJUHEHUs, peaKuu
pa3NIoKEHUs, PEAKIMK 3aMEILLEHMs], PeaKiuu OOMEHa, 9K30- U HJOTEPMUYECKHUE PEaKLuH,
Teru1oBor 3¢ ekt peakiuu, sAPO aToma, JIEKTPOHHBIA CIIOW aToma, aTOMHas OpOuTallb,
paguyc aroma, XMMHYECKasl CBs3b, NOJISIPHAs W HENOJIAPHAs KOBAJIEHTHAs CBsA3b, MOHHAS
CBSI3b, HOH, KATHOH, aHUOH, PACTBOP, MacCOBast JI0JIs1 BelllecTBA (POLICHTHASI KOHI[CHTPALIUS)
B PAacTBODPE;

e WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IOHATHA U IPUMEHATH OTU
ITOHATHUSA ITPU ONKMCAHUU BEUIECTB U UX MPEBPALCHUN;

e HCIONB30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBie€HUs (OpMYJd BEILIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLINN;

e ONpEAETATh BAJIEHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTEIEHb
OKHUCJIEHHS DJJIEMEHTOB B OWHApHBIX COEAMHEHHUSAX, MPUHAIICKHOCTh BELIECTB K
ONpENICICHHOMY KJIaCCy COSTMHEHUH 10 opMyliaM, BUJI XUMHYECKON CBsI3H (KOBaJICHTHAsSI
Y MOHHAs1) B HEOPTaHUYECKUX COCTUHCHUSIX;

e packpsiBaTh cMbIich Ilepuoanueckoro 3akona [[.M. MeHnneneesa: 1eMOHCTPUPOBATh
ITIOHUMAaHHE TEPUOANYECKON 3aBHCHUMOCTH CBOWCTB XHMMHMYECKHUX DJJIEMEHTOB OT HX
nosnioxkeHus B [lepuoandeckoii cucreMe, 3aKOHOB COXPAHEHHS MAaCChI BELLIECTB, [IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4€HUs, 3aKOHa ABOrajpo;

e ONKCHIBATh M XapakTepusoBaTh TabauuHyto ¢opmy Ileproanueckoit cucTembl
XMMHYECKHX JJIEMCHTOB. pa3jinyarh MOHATHsS «rJaBHas mnoxarpynmna (A-rpymma)y u
«noboynass moxarpynmna (b-rpymma)», wMamsle W OONBIIME TIEPHOIBI, COOTHOCHTH
o0o3HaUeHUsl, KOTOpble HMeroTca B Tabnuue «llepuoanueckas cucreMa XHMHUYECKUX
snementoB JI.MI. MenzeneeBay € 4YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHsS aTOMOB
XAMHYECKHUX JIEMEHTOB (COCTaB M 3apsi spa, OOIee YMCIIO AIEKTPOHOB H PaCIIpeaeIeHHEe
UX TI0 3JICKTPOHHBIM CIIOSIM);



e KJIAaCCH(PUUUPOBATH  XHUMHUYECKHE  D3JEMEHTBhI, HEOPraHWYeCKHEe  BEIIEeCTBa,
XUMHYECKHE peakuuu (M0 YUCIy W COCTaBy YYaCTBYIOLIMX B PEaKIMH BELICCTB, IO
TEIJIOBOMY 3P QeKTy);

e XapakTepHu3oBaTh (OMHCHIBATH) OOIINE XUMHYCCKHE CBOICTBA BEIIECTB Pa3IHMYHbIX
KJIaCCOB,  IIOJATBEp)KJas  ONKUCAHUE  IMPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIHA;

e IPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH NPOTEKAHHUSI XUMHUYECKUX PEBPALLICHUN B PA3JIMYHBIX YCIOBUSAX;

e BBIUUCIIATH OTHOCUTEIIBHYIO MOJEKYJISAPHYIO M MOJIIPHYIO MacChl BEILECTB,
MacCoBYIO JOJI0 XMMHUYECKOIO 3J€MEHTa IO (OpMyJie COEAMHEHHs, MAacCOBYIO JIOJIO
BELIECTBA B paCTBOPE, IPOBOIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKON PEAKIUY,;

e IIPUMEHATh OCHOBHBIE ONEPALlUK MBICIUTEIbHON JEATEIbHOCTH — aHAINU3 U CHUHTE3,
CpaBHEHHE, OO0OOIICHHE, CHUCTEeMATH3aINI0, KIACCU(UKAINIO, BBIABICHUE MPUINHHO-
CIIEZICTBEHHBIX CBsI3ed — JUIs HM3Yy4eHMs] CBOWCTB BELIECTB M XMMHUYECKHUX PpEaKIHH,
€CTeCTBEHHO-HAyYHbIE METOJBI MO3HAHHUS — HAONIIOJCHHE, M3MEpEeHHe, MOJCIMpPOBAHHE,
IKCIIEPUMEHT (peasibHbII ¥ MBICICHHbII);

e CJENOBAaTh IIPaBHJAM IIOJB30BAHUS XHMHYECKOW TOCYHOH M J1abOpaTOpHBIM
o0opyJoBaHHEM, a TakXe IpaBUiIaM OOpalleHHs C BEUIECTBAMH B COOTBETCTBUHU C
WHCTPYKLUHUSMHU IO BBINOJHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB IO MOJIYYEHHIO U
coOupaHuIo ra3000pa3HbIX BellecTB (BOAOPO/A U KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB
C ONpENEJICHHON MacCOBOM JOJIEM pacCTBOPEHHOrO BEIECTBA, MUIAHUPOBATH W MPOBOIAUTH
XUMHUYECKHE IKCIIEPUMEHTBI 10 PACIIO3HABAHUIO PACTBOPOB I1IEI0YEH U KHCIOT C TOMOILBIO
UHIUKATOPOB (JIakMyc, heHoI(TaNIenH, METUIIOPAHIK H JP.).

9-i1 kiIace

K koHiy obydyenus B 9-M KJjacce IpeaMETHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMUYECKUX IMOHATHN: XUMUYECKUN JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KAaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CIOKHOE BEILECTBO, BAJIECHTHOCTD,
JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHHS, XUMHUUYECKasl PEaKLnsl, XUMAYECKasl CBS3b,
TeroBo 3(dexkr peakuuu, MoOJb, MOJSAPHBIM 00BEM, pacTBOp, BIEKTPOJUTHI,
HEAJIEKTPOJIUTHI,  DJIEKTPOJIUTHYECKAss  JUCCOLMAIMsS, peakuud HMOHHOro OOMEHa,
KaTaju3aTtop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTHMble peakIuH,
OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKIINN, OKUCIUTENb, BOCCTAHOBUTEIND, OKUCIICHUE U
BOCCTAHOBIICHUE, AJUIOTPOINHUS, aM(POTEPHOCTh, XUMHUYECKasl CBsI3b (KOBAJICHTHAsI, HOHHA,
METaJUTMYEeCKasi), KPHUCTAIMYECKass PElIeTKa, KOPPO3Hs METajuIoOB, CIUIaBBI, CKOPOCTbH
XMMHMUYECKOHN peaklMHy, IpeaenbHo gonyctuMas konuentpanus [1/1K Bemectsa;

e WJUIFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHI M MPUMEHATH 3TH
MIOHATHUSA IIPU ONMCAHUU BELIECTB U UX NPEBPAICHUMN;

e HCMOJb30BaTh XMMHUYECKYIO CHMBOJMKY JUIsl COCTaBJi€HHUS (DOpPMYN BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKIUH;

e ONpEIENATh BAJECHTHOCTh W CTENEHb OKHUCICHUS XUMHYECKHX OJJIEMEHTOB B
COCIMHEHUAX PA3IUYHOIO COCTaBa, NPUHAJUICKHOCTh BELIECTB K ONPEACIIEHHOMY KIIacCy
COeMHEHUH 110 hopMyJiaM, BH]] XUMHUYECKO# CBsI3H (KOBAJICHTHAsI, HOHHASI, METAJLTHUECKas)
B HEOPTaHMYECKUX COETMHEHUSAX, 3aps] HOHA 10 XUMHUECKOH (hopMyIie, XapakTep CpeJibl B
BOJHBIX pAacTBOpaX HEOPraHWYECKUX COCAUHEHUN, THIl KPUCTAJUINYECKONM PpEHIETKH
KOHKPETHOI'O BEILIECTBA,;



e packpsiBaTh cMbIca [Iepuoguueckoro 3akona JI.11. MenneneeBa u 1eMOHCTPUPOBATH
€ro IMOHMMaHHUE. ONUCHIBATh M XapaKTepu3oBaTh TabauuHyoo (opmy Ileproanueckoit
CHCTEMbI XMMUYECKHX JIEMCHTOB: Pa3jMyaTh MOHATHUS «IJIaBHas noArpymmna (A-rpymmna)» u
«nobounass moxarpynna (B-rpymma)», wmanble W OONbIIME IEPUOABI, COOTHOCHUTH
0003HAaYeHHs, KOTOpbIE HMEIOTCS B MEPUOAMYECKOM Tabnuie, ¢ YHUCIOBBIMU
XapaKTePUCTHKAMH CTPOCHHSI AaTOMOB XUMHYECKHUX JIEMEHTOB (COCTaB M 3apsi] s1pa, od1iee
YHCJIO JJIEKTPOHOB M PACIPENCIICHHE UX MO DJICKTPOHHBIM CJOSIM), OOBSCHATH OOLIHE
3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB JJIEMEHTOB U UX COCIMHEHUU B Ipeleiaax MajblxX
[IEPUOJIOB U INIABHBIX ITOATPYIII C Y4ETOM CTPOCHUS UX aTOMOB,;

e KJIACCU(PUUUPOBATh  XMMHUYECKHE  3JEMEHThl, HEOPraHWYEeCKHE  BEIIECTBA,
XMMHUYECKHE peakiuu (M0 YHUCIy W COCTaBy YYacCTBYIOIIMX B PEAKIMU BELICCTB, MO
TEIIOBOMY (P (EKTy, 10 U3MEHEHHUIO CTETICHEI OKHUCIICHNSI XUMUYECKHX JJIEMEHTOB);

e XapakTepu3oBaTh (ONHUCHIBATH) OOIIME U crelu(PUIecKue XMMHUYECKHE CBOMCTBA
IIPOCTBIX M CIJIOKHBIX BEUIECTB, MOATBEPXKAas ONMCAHME INPUMEPAMU MOJEKYJAPHBIX U
HMOHHBIX YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

e COCTaBJISITb YPABHEHMS 3JIEKTPOJIUTHUYECKON AMCCOLMALMM KHUCIOT, INEJIOYEd U
COJIH1, IOJIHBIE U COKPAILICHHbIE YPABHEHUS peaKLnii HOHHOTO 0OMEHa, ypaBHEHUS peakLui,
IIOATBEPKAAIOIIUX CYLIECTBOBAHUE I'€HETUYECKON CBSI3M MEKIY BEIIECTBAMU Pa3JINYHBIX
KJIACCOB;

e PpacKphIBaTh CYHUIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI IOCPENCTBOM
COCTaBJICHUS 2JIEKTPOHHOIO OallaHCa ITUX peakLuil;

e IIPOTHO3UPOBATH CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT MX CTPOEHUs, BO3MOXHOCTH
MIPOTEKAHNsI XUMUYECKHUX ITPEBPAILCHUN B PA3JIMYHBIX YCIOBUIX;

e BBIUMCIIATH OTHOCUTEIIBHYIO MOJEKYJSAPHYI0O M MOJIIDHYIO MacChl BEILECTB,
MacCOBYIO JOJI0 XMMHYECKOIO 3JE€MEHTa IO (OpMyJie COEAMHEHHs, MAaCCOBYIO JOJIO
BELIECTBA B paCTBOPE, IPOBOJUTD PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKLUY,

e coOmOAaTh MpaBWIa MOJB30BAHUA XUMHUYECKOM TIOCYHOH M J1abOpaTOpHBIM
o0opyJoBaHHEM, a TaKKe IpaBujia OOpalleHHs C BeIIeCTBAMM B COOTBETCTBUU C
MHCTPYKLUHUSMHU IO BBIMOJHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB MO MOJIYYEHHIO U
coOMpaHHUIO ra3000pa3HbIX BEllecTB (AaMMHAKa M YTIICKHUCIIOrO rasa);

e IIPOBOJUTH pEAKIMM, MOATBEPKAAIONINE KAYECTBEHHBIM COCTAaB Pa3JIMYHBIX
BEIIECTB. PACIO3HABATh ONBITHBIM MyTEM XJIOPHJ-, OpOMHI-, HOAU-, KapOoHaT-, dpocdart-,
CWJIMKAT-, Cylb(aT-, THIPOKCUI-UOHBI, KATUOHBI AMMOHUS ¥ MOHBI N3YYEHHBIX METaJIOB,
IIPUCYTCTBYIOIIXE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECCTB,;

e IIPUMEHSATH OCHOBHBIE OIlEPALMU MBICIUTEIBHON AEATENBHOCTH — AaHAIU3 U CUHTE3,
CpaBHEHHE, 00001IeHne, CUCTEMAaTH3allMIO, BIBICHUE TPUYMHHO-CIIEICTBEHHBIX CBS3EeH —
JUISL U3y4YEHUSI CBOMCTB BEIECTB U XMMHUUYECKHMX PEAKIUM, €CTECTBEHHO-HAYYHBIE METObI
NO3HAHUS — HAONIOACHWEe, W3MEpPEeHHe, MOJCIHPOBAHUE, SKCIHCPHUMEHT (pealbHbI H
MBICJICHHBI).

TemaTuyeckoe NJIAHUPOBAHUE

8-i1 Ki1acce

KoJysnuyecTBo yacoB
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HauMmenoBanue
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NporpamMmbl
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KonTpoibu
ble padoThI

IIpakTHYeck
ue padoThbl

DJIEKTPOHHbIE
(uugpoBrbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pa3nen 1. [lepBoHavajbHble XUMUYECKHE TIOHATHS

XUMUS — BayKHasd

00J1aCTh Bbubmmorexa PI'UC «Mos
€CTECTBO3HAHUS U mkoja» — lesson.academy-
1.1 . 5 2
MPaKTHYECKOM content.myschool.edu.ru/04
eI TETbHOCTH /08
YyeJI0BeKa
Bemectsa i Xumus, 8 knacc, PITAOY
110 «Axanemus
1.2 | xumunueckue 15 1 A .
J— MuHIpOCBEIICHHS
P Poccuny
Hroro 1o pazneny 20

Pasznea 2. Baxueimme

NpeaCcTaBUTEC/IM HCOPraHU4YeCKUX BEIICCTB

DNEeKTPOHHBIN
Bosyx. 00pa3oBaTeNbHBIN pecypc
«/lomaraue 3agaHusl.
Kucnopon.
2.1 6 OcHoBHOE 00111e€
[Toustue 06
OKCHIAX oOpa3oBanue. Xumus», 8—9
kiace, AO «3marenscTBO
"[IpocBemienue"»
Bomopon. Tpenaxep «Obmako
2.2 | [lousarue o 8 1 3HaHU». XuMus. 8 Kiacc,
KHUCJIOTaX U COJIIX 000 «DusuxoH JIad»
Bopa. PacTBopsl.
2.3 | [Tousarue 00 5 1 1 <.>
OCHOBaHUAX
OcHoBHbBIC Bbubmuoreka ITOK
https://m.edsoo.ru/7f41b720
2.4 | raccel 11 |1 1 >
HEOPTaHUYECKUX
COETUHEHUN PI'C «Mos 1IKoa
Hroro no paszneny 30

Paznen 3. Ilepuoauyeckuii 3axod u Ilepuoanyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
.. MenpaeneeBa. CTpoeHue aToMOB. XUMHYECKasl CBA3b. OKUCIUTEIbHO-
BOCCTAHOBHTE/bHbIEC PEAKIHHU



https://m.edsoo.ru/7f41b720

[Tepuonuueckuii
3aKOH U
[Tepuonuueckas Bubmaunoreka IJOK
31 cucTeMa 7 https://m.edsoo.ru/7f41b720
| xuMHIYecKkux
anemenToB J[.1. PI'UC «Most mKoaa»
Meunneneesna.
CrpoeHnue aToMOB
Xumuueckas
CBS3b.
3.2 | OxuciurenpHo- 8 1 <.>
BOCCTAaHOBUTEIBH
bIC PCAKIUU
Htoro no pazneny 15
[ToBTOpEHNE 3 <..>
OBLIEE
KOJIMYECTBO
YACOB IIO 63 3 6
ITPOI'PAMME
0-#i kJ1ace
HanMcHOBAHHE KoaundecTBOo yacoB
Ne A316110B 1 TeM DaeKkTpoHHBIE (HH(POBLIE)
n/u | P Beero KonTtposbHbie | [IpakTHYecKHe | ggpazoBaTebHbIe pecypeh
MpOrpamMMbI paboThI paboThI

Pa3nes 1. BemecTBO M XMMHYecKHe peakiuu

IToBTOpEHUE N
yriyOJieHre 3HAaHUN

Bbubmnorexa ®I'UC «Mos

1.1 OCHOBHBIX PA3ICIIOB 5 1 mkoja» — lesson.academy-
p content.myschool.edu.ru/04/09
Kypca 8 kimacca
OcHOBHBIE
SAKOHOMEDHOCTI Xumus, 9 knacc, PITAOY
1.2 P 4 JI1O «Axanemus
XUMHAYECKHX
. Musnpocserienus: Poccum»
peakiuii
DNeKTpoNIUTHYECKAs DIEeKTPOHHBIN
JTCCOIIHAITHS. 00pa3oBaTeNbHbII pecypc
1.3 | Xumuueckue 8 1 1 «/lomaraue 3amanus.
peakiuu B OcHoBHOE o0111ee
pacTBopax oOpa3oBanue. XuMus», 8—9



https://m.edsoo.ru/7f41b720

kiacc, AO «I30aTensCcTBO
"[Ipocsermienue"»

Hroro no pazgeny

17

Pasznea 2. Hemeraiinl 1 ux coexn

HHEHUSA

O6mas
XapaKTePUCTHKA

Tpenaxep «O01aK0 3HAHHITY.

2.1 | XUMHYECKUX 4 Xwnmusi. 9 kimace, OO0
snneMeHToB VIIIA- «DPu3ukoH J1adc»
rpynmnsl. ['anorenst
OOmas
XapaKTEepUCTUKA Bubmmoreka [IOK
XUMHYECKHUX https://m.edsoo.ru/7f41b720
2.2 6
siieMeHTOB VIA-
rpynnsl. Cepa u ee PI'iC «Most mkoua»
COEIMHEHUSA
O6mas
XapaKTEPUCTUKA
XHFI:/I qufKHX bubmuorexa LIOK
2 3 | sremerTon VA- 7 https://m.edsoo.ru/7f41b720
TpYIUIBL. A3OT, PI'NC «Mos mKona»
dochop n ux
COEMHEHUSA
Oo0mas
XapaKTepUCTUKa
XMITICCKIX bu6nunoreka IJOK
https://m.edsoo.ru/7f41b720
2.4 |>nementoB IVA- 8 1 D
P yHHH'vyrnep oL H PI'NC «Mos mkona»
KPEMHHI 1 UX
COEIMHEHNS
Hroro no paszneny 25
Pa3znen 3. MeTaJliIbl 1 UX CO€ANHEHUS
31 OO0m1ue cBoiicTBa 4 < >
METAJIJIOB
BaskHeiimme bubmuorexa LIOK
https://m.edsoo.ru/7f41b720
3.2 | MeTasuibl U UX 16 1
COCMHCHNA DPI'C «Most IKOIaY
Hroro 1o pasneny 20

Pa3nen 4. Xumusi u oxkpy:xamomas cpeaa

BemectBa
4.1 | MaTepuabl B KU3HU
9eIoBeKa

Bu6nuoreka [JOK
https://m.edsoo.ru/7f41b720

DI'NC «Mos mkoaay



https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720

Uroro no pazgeny

IToBTOpEHME 3
OBILEE

KOJIMYECTBO 68
YACOB I1O

I[TPOT'PAMME
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