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IHosscHuTEJABLHAA 3aAIINCKA

Paboyvast mporpamma 1o XMMHH Ha YpOBEHb OCHOBHOT'O OOIIEr0 00pa3oBaHUs AJIs
obyuaromuxcs 8-9-x kimaccoB MBOY COIL CII «Ceno bynasa» pa3paborana B
COOTBETCTBUH C TPEOOBAHUSIMHU:

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

o npuka3za Munnpocsenierus ot 31.05.2021 Ne 287 «O06 yTBepxaeHun
benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIBLHOTO CTAHIaPTa OCHOBHOT'O
o0111ero 00pa3zoBaHuUsY,

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yrBepxkacHuu deaeparbHON
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHUs,

o mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3alliK U OCYIIECTBIICHHS 00Pa30BATEIBHON NESTETLHOCTH 110 OCHOBHBIM
0011e00pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa30BaTeNbHBIM IPOrpaMMaM
Ha4aJIbHOTO OOIIIETr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

o Konnenuuu npenogaBanusi y4eOHOTo npeamera « XuMus»,

o KoHuenuuu 3K0i0ruyeckoro oopa3oBaHust B cucteMe oo1iero oopa3oBaHus;

o CII2.4.3648-20 «CanuTtapHO-3MHIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3alusIM
BOCTIMTAHUS U OOYUCHUS, OTJBIXA M O3JJOPOBJICHUS JCTCH U MOJIOJICIKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «'urneHnueckre HOpMaTUBBI U TPeOOBaHUSI K 00ECIICUECHHUIO
Oe3omacHOCTH U (WiK) OE3BPEIHOCTH IS YeJIOBEKA (PaKTOPOB CPEIbl OOUTAHUS,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO cCaHUTapHOTro Bpaya oT 28.01.2021 Ne
2;

e yueOHOro MmjiaHa OCHOBHOI'O OOIIEro o0pa3oBaHMsl, yTBEPKICHHOTO IPUKa30M
MBOY COPUI CII !Ceno bynasay;,

e (enepanbHOl paboueit MporpamMmbl O Y4eOHOMY MpeaMeTy «XUMHUS.

Pabouas nporpaMMa opreHTHPOBaHA Ha 1ieJIeBble IPUOPUTETHI, CHOPMYITUPOBAHHBIE B
benepaibHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocnutanuss MbOY
COIII CIT «Ceno bynasay.

[Iporpamma o XMMHUHU Ha ypOBHE OCHOBHOI'O OOILEro 00pa30BaHMs COCTABIEHA HA OCHOBE
TpeOOBaHUH K pe3ysibTaTaM OCBOCHHsI OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO
obuiero obpaszoBanus, npeacrasieHHbIXx B @PI'OC OOOQ, a Taxxe Ha OCHOBE (eepanbHOI
paboueil mporpaMMbl BOCIIUTAHUS U C YU€TOM KOHIIETIIIMH MTPENoIaBaHus yueOHOro
npenMera «XuMHUsD» B 00pa3oBaTeabHbIX opranuzanusx Poccuiickoit @enepariui.

[TporpaMma 1o XUMUH JTaeT MPEJCTABICHUE O IEJAX, OOIIeH cTpaTernu o0ydeHus,
BOCIIUTAHMSI U PA3BUTHUS O0YUAIONIUXCS CPEACTBAMU YU€OHOTO MPeIMETa, YCTAaHABIMBACT
00s13aTeIbHOE TIPEIMETHOE COJIEPKAHNE, TIPETYCMAaTPUBACT pACIIpEIeTICHHE €T0 10 KJIaccam
U CTPYKTYypUpPOBaHHUE MO pa3jieliaM U TeMaM MIPOrpaMMBbI 0 XUMHH, OTPeesieT
KOJMYCCTBCHHBIC 1 KAYCCTBCHHBIC XaPaKTCPHUCTUKHU COACPKAHUA, pPEKOMCHIAYEMYIO
MOCIIE0BATEIHHOCTh U3YUCHHUS XUMHUH C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKH Y9€OHOTO MPOIIecca, BO3PACTHBIX OCOOEHHOCTEH 00yJarOIINXCsl, ONPeaesieT
BO3MOXXHOCTH TIPEMETa JUIsl peain3aiy TpeOOBaHUM K pe3yIbTaTaM OCBOCHHSI OCHOBHOM



o0pa3oBaTenpHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHus, a TAKKE
TpeOOBaHUH K pe3ylibTaTaM 00y4CHHS XMMHUHU Ha YPOBHE TENICH H3yUeHUs IPEIMETa 1
OCHOBHBIX BUIOB y4eOHO-TO3HABATEIBHOM EATEILHOCTH 00YYaIOIErocs IO OCBOCHHIO
Y4eOHOTO CO/ICPIKaHUS.

3HaHME XUMHUH CITY>KUT OCHOBOM JUIsl (POPMHUPOBAHUS MUPOBO33PEHHS 00yUaIOIIerocs, ero
MPEJCTAaBICHUN O MAaTepUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMBIE
XUMHEH MpeAcTaBIeHUs O B3aUMOIIPEBPAIICHUSIX YHEPTUU U 00 SBOJIIOIMH BEILECTB B
IIPUPOJIE, O MYTSX pelIeHUs II00aIbHbIX POOJIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA —
CBIPBEBOM, SHEPTETUUECKOH, MUILIEBOM U SKOJIOTHYECKOI O6e301macHoCTH, TpodiieM
3/IpaBOOXpaHEHUS.

N3ydenue xumuu:

e CIIOCOOCTBYET peam3alii BO3MOXHOCTEH [T cCaMOpa3BUTHUS U (OPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 0011ei 1 (yHKIMOHAIBHON IPaMOTHOCTH,;

e BHOCHT BKJaJ B (OPMHUPOBAHHE MBIIIJICHUS K TBOPYSCKUX CIIOCOOHOCTEH
00ydJarouuxcsi, HABLIKOB UX CAMOCTOSITEIILHON Y4EeOHOU NIeATeTbHOCTH,
9KCIEPUMEHTAIBHBIX U UCCIICA0BATEIbCKUX YMEHHMA, HEOOXOIUMBIX KaK B
MIOBCEHEBHOM KU3HU, TaK M B MPO(HECCHOHAILHON AEATEIbHOCTH,

e 3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIILJICHHUS, 3aKJIaIbIBAET OCHOBBI I[EJIOCTHOTO
B3IV Aa Ha CAMHCTBO MPUPOJbI U YCTIOBCKA, ABJIACTCA OTBECTCTBCHHBIM 3TAallOM B
(bOpPMHUPOBAHUH €CTECTBCHHO-HAYYHON IPAMOTHOCTH O0YYAIOIINXCS;

e croco0cTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCHT CBOM BKJIAJ B 9KOJIOTHYECKOE
o0Opa3oBaHHUE 00YJAFOIIHXCS.

Z[aHHLIe HaIrpaBJICHHUA B O6y‘I€HHH XUMHH 00€CTICUMBAIOTCS CHGI.[PI(i)I/IKOI‘;I COACPIKaHUA
y‘l€6HOFO npeamMeTa, KOTOpBIfI ABJIICTCA NCAArOrM4CCK a1alilTUPOBAHHBIM OTPAXKCHUEM
0a3oBoit HAayYKHU XUMHHU Ha ONPECACICHHOM 3TallC €€ PA3BUTHUA.

Kpr XUMHHU Ha YPOBHE OCHOBHOT'O 06mero 06p2130BaHI/I}I OPHUCHTHPOBAH Ha OCBOCHHC
O6y‘laI-OIIII/IMI/IC$[ CHUCTCEMBI NIEPBOHAYATIbHBIX MMOHSATHUH XHUMHUH, OCHOB HCOpFaHquCKOﬁ XUMHUHU
1 HCKOTOPBIX OTACIIBHBIX 3HAYUMBIX MOHSATHH OpraHquCKOﬁ XUMHU.

CrpykTypa colepkaHust IporpamMmbl 110 XUMHUH ¢(hOPMUPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja k ee uzyuenuto. CozpeprkaHue CKIaAbIBA€TCS U3 CUCTEMbI IOHATUN O XUMHUYECKOM
3JIEMEHTE U BELECTBE U CUCTEMBI MOHATHH 0 XMMHUYEeCKOH peakiuuu. O0e 3TH CUCTEMBI
CTPYKTYpPHO OpraHHU30BaHbI 10 MPUHIUITY NIOCIEA0BAaTEIbHOIO Pa3BUTHUS 3HAHUI Ha OCHOBE
TEOPETUYECKHUX IIPEICTABICHUN Pa3HOTO YPOBHS:

e ATOMHO-MOJICKYJIIPHOTO YYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHMSI,

° HepI/IO,Z[I/I‘lCCKOFO 3aKOHa I[I/I MCH,Z[CJ'ICeBa KaK OCHOBHOTI'O 3aKOHAa XUMUH,

e YUYCHHUA O CTPOCHHU aTOMa U XHUMHYIECKOM CBsI3H,

° Hpe,Z[CTaBJICHI/Iﬁ 00 BHCKTPOHHTHQCCKOﬁ Aucconuanuu BEIIECCTB B paCTBOpax.

TeopCTI/I‘{CCKI/IC 3HAHUS PACCMATPUBAIOTCA HAa OCHOBC SMITMPUYCCKU TTOJYUCHHBIX U
OCMBICJICHHBIX CbaKTOB, Pa3BUBAIOTCA ITOCIIEAOBATCIILHO OT OJJHOT'O YPOBHSA K IPYIroMYy,
BBIINIOJIHAA (I)YHKI_II/II/I O0OBSICHCHUS U MPOTHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3MOXKHOCTEH
MPAKTUYCCKOro MPUMCHCHUA U MTOJYUCHUA N3YyHaCMbIX BCIICCTB.



OcBoeHHE MPOrpPaMMEI 0 XHMHH CITIOCOOCTBYET ()OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTaBJISAIONICH HaydHOI KapTUHBI MUpA B JIOTUKE €€ CUCTEMHON MPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HaHUIO U METO/IaM MO3HaHus B Hayke. V3yueHue
XUMHH IPOUCXOJIUT C MPUBJICUCHUEM 3HAHUIN U3 paHee U3yUYEHHBIX YYEOHBIX NMPEAMETOB!
«Oxpyxaromuit Mupy», «buonorus. 5—7 knaccel» U «Pu3muKa. 7 KjIacc.

[Tpu n3yueHNn XMMHUU TPOUCXOIUT (POPMUPOBAHHME 3HAHUI OCHOB XUMHUYECKON HAyKH KaK
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKON AEATEIbHOCTH YeJI0BEKa U KaK
OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a7ada y4eOHOTO IPEAMETa COCTOUT B
(GOopMHPOBAHUU CHCTEMbl XMMUYECKHUX 3HAHUN — BaXKHEUIINX (aKTOB, HOHATHH, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUH, JOCTYIMHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa,
A3bIKa HAYKH, B IPHOOIIEHNH K HAyYHBIM METOJIaM IMO3HAHUsI IPU N3YYE€HUH BELECTB U
XUMHAYECKHUX PeaKkiuii, B GOPMUPOBAHUU U PA3BUTHH MTO3HABATEIBHBIX YMEHUH U UX
IIPUMEHEHUH B y4eOHO-TI03HABATEIBHOM U y4eOHO-UCCIIe10BaTEIbCKON AEATEIbHOCTH,
OCBOCHHU TIPaBUJI OE30MAaCHOTO OOpAIIeHHs C BEIIECTBAMH B ITOBCETHEBHON KHU3HH.

[Tpu n3ydeHnn XMMUU HA YPOBHE OCHOBHOTO O0IIEro 00pa30BaHHs BAXKHOE 3HAYCHUEC
npuoOpenu Takue e, Kak:

e (opMupoBaHNE HHTEIUIEKTYAILHO PA3BUTOMN JTUYHOCTH, TOTOBON K
camM000pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY IIPUHATHUIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

e HaIpaBJIEHHOCTb OOYyYEHMsI Ha CHCTEMaTHYecKoe MPUOoOIIeHNe 00yJaroMXCs K
CaMOCTOSITENIbHOW MTO3HABATEIBHON NESITEILHOCTH, HAYYHBIM METOIaM MTO3HAHHUS,
(bopMHPYIOLIMM MOTHUBALIMIO U PAa3BUTHE CIOCOOHOCTEH K XUMUH;

e olecrneueHme yCIOBHIA, CIIOCOOCTBYIOMINX MPHOOPETEHHUIO 00YJaIOMIMMUCS OIBITA
pa3sHOOOPa3HOM eATEIbHOCTH, TO3HAHUS U CAMOIIO3HAHMS], KJIFOUEBbIX HABBIKOB
(kTFOUEBBIX KOMITETCHIIHIT), UMEIONIMX YHHBEPCATbHOE 3HAUCHHE JIUTS PA3ITMYHBIX
BUJIOB JIEATEIIHOCTH,

e (dopmupoBanue o01IeH GYHKITMOHATHFHON U €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH, B
TOM YMCJI€ YMEHUH OOBSCHAThH U OLICHUBATH SIBIICHHS OKPY>KAIOLIET0 MUPA,
UCTIONB3YS 3HAHUSI U OTIBIT, TIOTYYE€HHBIE TIPU U3yYCHUH XUMUH, TPUMEHSTh UX TIPH
peleHny mpobJIeM B OBCEAHEBHOM KU3HU U TPYLOBOU AEATENbHOCTH,

e (opmupoBanue y 00yqaronMXcsi TyMaHUCTHYECKUX OTHOIICHHA, TTOHUMAHUS
LEHHOCTH XMMUYECKUX 3HAHUHN JJIs1 BBIPAOOTKU HKOJIOTHUECKH 11eTIeCO00pa3HOTro
MIOBEJICHUS B OBITY M TPYAOBOU JESITEIHLHOCTH B IENISIX COXPAHEHUS CBOETO
3JI0pOBbsI U OKpY Karoliel IpUpOAHOM Cpebl;

e pa3BHUTHE MOTUBAIIMHU K 00YUEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIUTaHHUIO Ha OCHOBE YCBOCHMSI OOLIEUEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MTPOGWMIIS U HAITPABICHHOCTH JaTbHEHIIIETO
o0yueHusl.

OO11ee 9nCiI0 9acoB, OTBEICHHBIX IS U3YUCHUS XMMHH Ha YPOBHE OCHOBHOT'O OOIIETO
obpazoBanus, cocraniser 204 vaca: B 8-m kiacce — 102 yaca (3 waca B Hezienio), B 9-M
kiacce — 102 gaca (3 gaca B HeZIeII0).

21.]'[5{ peanmaulxm HpOFpaMMBI I/ICHOJ'IBSYIOTCﬂ yqe6HI/IKI/I, }IOHYHICHHI)IG K UCIIOJIB30BAHUTIO
MIPH peaTn3aliyi UMEIOIUX TOCYAaPCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHBIX MPOTPAMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOT'O OOIIIETO, CPeIHEro 00IIero o0pa3oBaHus OpTaHU3aIUIMH,



OCYIIECTBIISIOIIMMHU 00pa30BaTEeNbHYIO NESITEIbHOCTD, IPUKa30M MUHIIPOCBEIIEHHUS OT
21.09.2022 Ne 858:

o Xumus, 8 kacc/ I'abpuensa O.C., Octpoymos WU.I'., Cnagkos C.A., AO
«M3natenscTBo "[IpocBemienue»;

o Xumus, 9 kacc/ I'abpuensa O.C., Octpoymos U.I'., Cnmagkos C.A., AO
«M3natenscTBo "[IpocBemienue»,

o <,.>.

DJEeKTPOHHBIE 00Pa30BaTEIBHBIC PECYPCHI, AOMYIIECHHBIE K UCIIOJIb30BAHUIO IIPH PEATU3aIN
MMEIOIIUX FOCYAapCTBEHHYIO aKKPEAUTALUIO 00pa30BaTelIbHBIX IPOrPaMM HaYaIbHOTO
00111er0, OCHOBHOT'O OOIIET0, CPeAHEro 00Iero oopa3oBaHus MpUKa3oM MHUHIIPOCBEIIEHUS
ot 02.08.2022 Ne 653:

e Xwumus, 8 xiacc, DI'AOY I10 «Axkanemuss Munnpocemenust Poccuny,

e Xumusg, 9 xnace, PI'AOY IO «Axanemust MunnpocsemeHus: Poccuny,

e DNeKTpoHHBIN 00pa3oBaTenbHbIi pecypc «JloMamtnue 3aaanus. OcHOBHOE o01ee
obpa3zoBanue. Xumusy», 8-9 knace, AO «M3marensctBo "lIpocremienne y;

e Tpenaxep «O6mako 3HaHUNY». Xumus. 8 kinace, OO0 «DPusnkoH JIady;

o <. >

Conep:xxanue yueOHOro nmpeamMera

wr
8-1 KJace
HepBOHa'—la.TIBHbIe XUMHNYEeCKHEe NMMOHATUuA

[Ipenmer xumun. Ponb XuMHM B )KU3HU YeJIOBeKa. XUMHUS B CUCTEME HayK. Tela u BelecTBa.
duznuecKue CBOMCTBA BEUIECTB. ArperaTHoe coctosiHue BemecTs. [lonarue o meTonax
1o3HaHus B XuMuu. Yuctsle BemecTBa U cmecu. CiocoObl pa3ienieHus cMecei.

ATOMBI 1 MOJICKYIJIBI. Xumndeckue 3JieMeHThl. CHMBOJIBI XHMUYECKHX 3JIEMEHTOB. HpOCTI)IG
n CJIIOXKHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'ISIpHOG YUCHHUC.

XuMu4decKkas (bopMyJIa. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
COoCTaBa BCIICCTB. OtHocuTenbHas aToMHas Macca. OTHOCUTENbHAS MOJICKYJIApHas Macca.
MaccoBas 10711 XUMHAYECKOI0 3JI€MEHTA B COSTMHEHUM.

KomnuectBo BemectBa. Monb. MosnsipHast Macca. B3auMocCBsI3b KOJTMYECTBA, MAacChl U YUCia
CTPYKTYpHBIX €IMHHUII BeliecTBa. PacueTsl o Gpopmynam XUMHUYECKUX COeTUMHEHUH.

du3znueckne U XUMUUECKHE SBICHU. XUMHUYeCcKas pCaKkuusd U €€ IMMPHU3HAKH. 3akoH
COXpPAaHCHUA MAaCChl BEIICCTB. Xumudeckue YpaBHCHUA. KJ'IaCCI/I(l)I/IKaHI/ISI XHUMHUYCCKUX

peakiuii (COeMHEHUS, PA3JIOKEHHS, 3aMEIICHHUS, 0OMEHA).

XUMHUYeCKHH IKCIIEPHUMEHT:



3HAKOMCTBO C XUMUYECKOU MOCYAO0H, IPaBHJIaAMHU pa0OTHI B TAOOPATOPUH U IPUEMAMH
oOpariieHus ¢ 1abopaTOpHBIM 000pyIOBaHUEM, U3yUYEHUE U ONTUCaHHe (PU3NUECKIX CBOMCTB
00pa3iioB HEOPraHMYCCKUX BEIIECTB, HAOMIOACHNE (pr3nUecKuX (IUIaBJICHNUE BOCKA, TasTHUE
JbJIa, PACTHPAHUE caXxapa B CTYIKE, KUIICHHE U KOHICHCAIHS BOJIbI) K XUMHUYECKHUX (TOpEHHE
CBCUH, MPOKATMBAHUE MEIHOM TPOBOJIOKH, B3aUMO/ICHCTBHE MeJia ¢ KUCIIOTON) SIBJICHUH,
HAOJIO/ICHUE W ONTUCAHUE MTPU3HAKOB MPOTEKAHMS XUMHUSCKUX peakiuil (pa3aoxeHue
caxapa, B3aUMOJCHCTBUE CEPHOM KUCIIOTHI C XJIOPHIOM Oapus, pa3inokeHue ruIpoKcuIa
menu (1) mpu HarpeBaHuu, B3aUMOICHCTBHE Kene3a ¢ pacTBopoM coiu Meau (1), uzyuenue
CIIocO00B pa3eNieHus] CMECEi: ¢ TOMOIIbIO MarHuTa, GUILTPOBAHKE, BHITIAPUBAHUE,
JTUCTUIUISIIMS, XpoMaTorpadusi, poBeIeHue OYNUCTKU MOBAPEHHON COJM, HAOIIOACHHUE U
OMHCaHUE Pe3yJbTATOB MIPOBEACHHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MaCCHl,
CO3JIaHue MoJielieit MOJIeKyI (IIapOCTePIKHEBBIX).

Ba:xHeiinue npeacraBuTe/ I HEOPraHNYeCKNX BellecTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopoa — 35eMEHT U TPOCTOE BELECTBO.
HaxoxieHue Kuciopojaa B mpupo/ie, Gu3Hdeckue i XUMUUECKHE CBOMCTBA (peakiiuu
ropenust). Okcunpl. [Ipumenenune kuciaopoaa. CriocoObl TOMyueHHs KUCIOPOa B
naboparopuu U IPOMBIIUIEHHOCTH. KpyroBopot kucnopoaa B npupoae. O30H —
AJJIOTPOIIHAS MOAUPUKALINS KUCIOPOa.

TernoBoit 3¢ (hexkT XUMUIECKOH peakiny, TEPMOXUMHUYECKIE YPaBHEHHS, IK30- U
9HAOTEPMHUUYECKUE PEAKIMK. TOIUIMBO: Yrojib U METaH. 3arpsA3HEHUE BO3/1yXa, yCUIICHHUE
napHUKOBOro 3¢ dekTa, pa3pylieHre 030HOBOI'O CJIOS.

Bomopona — anemenT u mpocToe BemecTBo. HaxoxkaeHue Bogopoia B mpupoje, Gu3ndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TIOMy4YeHUs. KuCIoTh! 1 com.

MousipHblii 00B€M ra3oB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM.

dusnueckue cBOMCTBa BoAbL. Bona kak pactBoputens. PactBopsl. HacklmenHsie n
HEHACBIICHHBIE PACTBOPBL. PacTBOPUMOCTH BELIECTB B BOAE. MaccoBas 101 BELECTBA B
pactBope. XuMHUUYecKue cBoiicTBa BoJbl. OcHOBaHMs. Ponb pacTBOpPOB B PUPOJE U B KU3ZHU
yenoBeka. KpyroBopor Bozb! B ipupoje. 3arps3HeHne NpUpPOAHbIX BoA. OXpaHa U O4MCTKa
MIPUPOJHBIX BO.

Knaccudukanus Heoprannyeckux coeaunenuit. Oxcuapl. Knaccuukanus okcuaos:
coseoOpasymomire (OCHOBHbBIC, KUCIOTHBIE, aM(QOTEPHBIE) M HECOJICO0pa3yIoIIHe.
Howmenknarypa okcuioB. @usnueckue U XUMUYEeCKHe CBOMCTBA OKCUI0B. [loyuenue
OKCHJIOB.

OcHoBanust. Knaccugukaiius 0oCHOBaHUMN: MIETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiarypa ocHoBanuil. @U3HUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHM. [lonyuenune
OCHOBaHUIA.

Kucnotsl. Knaccuduxanus xkucnot. Homenknatypa kuciot. @uznyeckue 1 XUMHYECKUe
cBorictBa Kucnot. Psan akruBHoctu metauioB H.H. bekerosa. [lomyuenue kucior.

Comu. Homenkmnatypa coneid. @uznueckue 1 XUMHUECKHE CBOMCTBA cotied. [lomydenue
COJIEH.



['eHeTnueckas cBsA3b MEKy KJIACCAMU HEOPraHUYECKUX COEAUHEHHUM.
XuMHYeCKHH IKCIIEPUMEHT:

KaueCTBEHHOE OTpeiesieHUe COJepKaHUs KUCIOpo/a B BO3/AyXe, oJyuyeHue, cooupanue,
pacro3HaBaHHe U U3y4YECHHUE CBOMCTB KUCIOPO/a, HAOIIOACHNE B3aUMOICHCTBHUS BEILIECTB C
KHCJIOPOJIOM M YCJIOBHsI BOSHUKHOBEHUS M IIPEKpaIeH st ropeHus (Ioapa), 03HaKOMJICHUE
¢ oOpa3amMu OKCHJIOB M OTIMCAHUE WX CBOICTB, MOIy4YeHUE, COOMpaHue, paclio3HaBaHUE U
U3y4YCHUE CBOMCTB BOIopoia (ropeHue), B3auMoaeicTBre Bogopoaa ¢ okcuaom meau (11)
(BO3MOKHO MCIOJIH30BAHNE BUICOMATEPUAIIOB), HAOIIOACHNE 00Pa3IlOB BEIIECTB
KOJIM4ecTBOM 1 MOJIb, HccieIoBaHuEe OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3InYHON
pacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OMPEACIIEHHON MacCOBOU J10IEN
PacTBOPEHHOI'O BEIIECTBA, B3aUMOICHCTBHE BOIBI C METAJUTAMHU (HATPHEM M KaJIbIIUEM)
(BO3MOKHO MCIIOJIb30BAHUE BUICOMATEPUAIIOB), UCCIIEIOBAHUE 00Pa3lOB HEOPraHUYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUS OKPACKU HHIMKATOPOB B PacTBOpax
KHCJIOT | IIEJI0YeH, n3ydeHue B3anumoieiictBus okcuaa meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJJIaMU, PEaKkLMii HeUTpaanu3aln, oJIy4YeHue HEPACTBOPUMBIX
OCHOBaHUH, BBITECHEHUE OJHOI0 METaJljIa IPYrUM U3 PacTBOPA COJIM, PELICHHUE
SKCIEPUMEHTAJIbHBIX 3a/a4 110 TeMe «BaxHelme Kjaacchl HEOPraHMUECKUX COSUHEHUIN».

IMepuonuyeckuii 3axkon u [lepuoguyeckas cucrema Xummueckux 3jaemenTon 1. 1.
MemnpeneeBa. Ctpoenune aToMoB. XuMu4eckasi cBsi3b. OKUCIUTEIBHO-
BOCCTAHOBHMTEIbHbIE PEaKIUM

[lepBbIie MOMBITKN KJIACCH(HUKAIIMYA XUMUIECKUX IEeMEHTOB. [IoHSATHE O rpymmmax cXo HbIX
371eMeHTOB (ILIEIOYHbIC U IET0OYHO3EMENIbHBIC METAILIBI, TAJIOTCHbI, HHEPTHBIC T'a3bl).
DIeMeHTBI, KOTOpBIe 00pa3yloT aM(OTepHBIE OKCUIBI 1 THAPOKCHU/IBL.

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKHX d1eMeHToB 1. 1.
MenneneeBa. Kopotkoneproanas u anuHHoneproaHas ¢hopmsl [lepuonuueckoil cuctembl
xumuyeckux emeHToB .M. MenneneeBa. [lepuoael u rpymmsl. @U3nyeckuii CMbICIT
MIOPSAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U TPYIIILI HIEMEHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHue 3EeKTPOHHBIX
o0oJtouek aromoB mepBbix 20 xumuueckux 3nemMeHToB [leproaudeckoii cucremsr J[. 1.
MenpeneeBa. XapakTepuCTHKa XUMUYECKOTO JIEMEHTA IO €T0 MOJIOKEHUIO B
[Tepuonnueckoit cucreme .M. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pPaiyca aTOMOB XUMHUYECKUX JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U IIEPUOIAM.

3nauenue [lepunoauyeckoro 3akoHa u lleprnoauyeckoit CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB JJIS
pa3BuTus Hayku U npakTuku. .M. MeHaeneeB — y4eHbll U IPayKJaHUH.

Xumuueckas cBsi3b. KoBasieHTHas (MOJIsipHAS M HETIOJISIPHAS) CBSI3b.
DJIEKTPOOTPHULIATENIBHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp okuciieHus. OKUCIUTEIHFHO-BOCCTAHOBUTEIIHHEIS PCaKkIuu. HpOI_ICCCLI OKHCJICHHUA U
BoccTaHOBJEeHM. OKHCIUTEIN U BOCCTAHOBUTEIIH.



XuMHYeCKH IKCIIEPHUMEHT:

n3yueHre oOpas3IoB BEIIECTB METAIIOB U HEMETAIJIOB, B3aUMOJICHCTBHE THAPOKCH A IIMHKA
C paCTBOpaMU KHCJIOT U ILEJI0YEH, IPOBEIECHUE OIBITOB, WILTIOCTPUPYIOIIUX IPUMEPBI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEaKLUil (TOpeHUE, PEaKLIUK Pa3JIOKCHUS, COSAMHEHHUS).

MesknpeamMeTHble CBSI3H

Peanuzarus MeXIpeIMETHBIX CBS3EH NIPHU U3yUYEHUH XUMHUHU B 8-M KJIacCe OCYIIECTBIISAETCS
Yyepe3 UCIO0JIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX OHSATUH, TaK U TOHITHH,
SIBIISIFOIIUXCS CUCTEMHBIMH JJIST OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (paKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, Ki1accuuKarms, epruouIHOCTh, HAOIOICHNE, SKCIIEPUMEHT, MOJICIMPOBAHHUE,
U3MEPEHHE, MOJIENb, SIBJICHUE.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIHI,
PaMOaKTUBHOCTH, MOJIEKYJIa, SIEKTPUUECKUI 3apsij, BEUIECTBO, TENIO, 00bEeM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, PU3NUECKUE BEJIMUYUHBI, CAMHUIIBI U3MEPEHUS, KOCMOC, TIJIAHETHI,
3Be3abl, CoJHIE.

buonorus: potocuntes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOIbI, ITOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

O-11 KJ1acce
BellleCTBO U XUMHNYECKada peaKm/m

[Tepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX di1eMeHToB 1. 1.
Menneneena. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XMMHUECKHUX
3JIEMEHTOB NEPBBIX TPEX IEPUOJIOB, KalIus, Kb U UX COCIUHEHUN B COOTBETCTBUH C
MOJIO)KEHUEM 3JIEMEHTOB B [leproinueckoi CuCTeME U CTPOCHUEM UX aTOMOB.

CTpOeHI/Ie BCIIECTBA. BUABI XHUMHYCCKOM CBSA3U. THITBI KPpUCTATNIMYCCKUX PCIICTOK,
3aBHCUMOCTh CBOMCTB BCIICCTBA OT TUIIA KpHCT&J’IJ’IH‘ICCKOﬁ PCHICTKHU U BUA XHUMHYECKOM
CBs3U.

Krnaccudukanus n HOMEHKIIaTypa HEOPraHUYEeCKUX BeIecTB. XUMHUECKHUE CBOICTBa
BEILECTB, OTHOCSAIIMUXCA K PA3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCAVMHEHUH, TeHETUYECKast
CBA3b HEOPraHNYECKHUX BEIECTB.

Krnaccudukanus XMMUYeCKUX pPeakIiid O pa3InYHbIM IpU3HaKaM (10 YHCITy U COCTaBy
Y4acTBYIOUIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3 (DEKTy, 10 U3MEHEHUIO CTeNeHeH
OKHCJICHHSI XHMUYECKHX JIEMEHTOB, IO 00OpaTHUMOCTH, TI0 YYaCTHIO KaTaau3aropa). JK30- U
SHJOTEPMHUYECKHE PEAKIIUN, TEPMOXUMUYECKHAE YPABHEHUS.



[TonsaTue o ckopocTH XuMHUECKoi peakuu. [lousTHe 06 00paTUMBIX U HEOOPATUMBIX
XMMHYECKHX peaknusx. [IoHsITHEe 0 TOMOTeHHBIX U IeTepOreHHbIX peakiusx. [lonstue o
karanuse. [lonsTre o xumMuyeckoM paBHoBecud. DaKTOPHI, BIUAIONINE HA CKOPOCTh
XMMHYECKON PEaKIMy 1 MOJI0KEHHE XUMHUECKOTO PABHOBECHS.

OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKknuu, SHGKTPOHHBIP'I 0aJIaHC OKHUCIIUTEIBHO-
BOCCTaHOBUTEIIBHOM pCaKkuuu. CocraBieHue ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX
peaKHI/Iﬁ C UCIIOJIb30BAHUEM ME€TOAA 3JICKTPOHHOI'O OajaHca.

Teopust 3MEKTPOIUTUUECKON AUCCOLMALIMU. DIEKTPOIUTHI U HEANEKTPOoIUThl. Katnonsl,
aHUOHBI. MexaHu3M IUCCOLMALMY BEIECTB C Pa3IMYHBIMU BUAAMHA XMMUUYECKOH CBSI3H.
Crenenp aucconuanyy. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakuuu noHHOr0 0OMEHa. Y CIIOBUS MPOTEKAHUS PEaKIUii MIOHHOTO 00MEHa, MOTHbBIE U
COKpallleHHbIE MOHHBIE YpaBHEHHUs peakiuil. CBONCTBA KUCIOT, OCHOBAHUI U COJIEH B CBETE
MPEACTABICHUI 00 AIEKTPOIUTHUYECKON Aucconnannu. KauecTBeHHbIE peaKIIui Ha MOHBI.
[TonsiTHE O TUAPOIHU3E COJIEH.

XUMHUYeCKUI IKCTIEPUMEHT !

O3HAKOMJICHHE C MOJICJISIMU KPHCTAIIMUECKUX PEHIETOK HEOPTaHMYECKUX BEIIECTB —
METaJUIOB ¥ HeMEeTaJIOB (rpaduTa 1 amMasa), CIOXKHBIX BEIIECTB (XJI0pHIa HATPHU),
MCCIIEIOBAaHHIE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIuy OT BO3ACHCTBUS Pa3IMIHBIX
(baxTOpOB, UCCIEOBAHHUE HJIEKTPOIIPOBOAHOCTH PACTBOPOB BEIECTB, ITpoIiecca
JWCCOLMANNK KUCIIOT, IesIo4el U coneld (BO3MOKHO HCIIOJIb30BAaHHE BUIEOMATEPHATIOB),
NPOBEJCHUE OMBITOB, WILTIOCTPUPYIOIIUX NPU3HAKH MTPOTEKAHHs PEaKii HOHHOTO OOMeHa
(oOpa3oBaHue ocajika, BbIICICHUE ra3a, 00pa30BaHUE BOJIbI), ONBITOB, HWILTFOCTPUPYIOIIUX
OpPUMEpPbI OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX peakiii (ropeHre, peakiiny pa3aokeHus,
COEIMHEHUS), pACIIO3HABAHUE HEOPrAaHUYECKUX BEIIECTB C MOMOIIHIO KAYECTBEHHBIX
peaKIMii Ha MOHBI, pellIeHHe SIKCIEPUMEHTAIbHbIX 3aj1au.

HeMeTanasl M MX cOeTHHEHHS

OO6mas xapakTeprcTUKa rajnoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIIEHU
okucieHus. CTpoeHue U pU3nUecKue CBOMCTBA MPOCTHIX BEIIECTB — IaJOr€HOB. XUMUYECKHE
CBOICTBa Ha TpUMepe XJopa (B3aMMOJICHCTBIE C METAJUIAMH, HEMETAJIIAMH, IIEJI0YaMu).
Xnoposogopo. ConsiHast KUCIIO0Ta, XMMUYECKHE CBOMCTBA, MOJTyYeHHE, TIPUMEHEHHE.
JlelicTBue xj0pa U XJIOpOBOJOPO/Ia HA OPraHr3M YelnoBeKa. BaxkHelme XJI0puIbl U X
HaXO0XXJICHUE B TIPUPOJIE.

Oomas xapakrepucTrka 31eMeHToB VIA-rpymnmnel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u Gpu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOJAA U Cepbl. AJUIOTPOIIHBIE MOIU(BHUKAIIMY KUCIOPOa U cepbl. XUMUYECKHUE CBONCTBA
cepsl. CepoBoIOpOI, CTpOCHUE, (PU3NUECKUE U XUMUYECKHUE CBOMCTBA. OKCHUIIBI CEPhI KaK
MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCII0Ta, GU3NUECKHEe U XUMUYECKHE CBOMCTBA
(oOrmine Kak mpeacTaBUTENs Kacca KUCIOT U crieliuduieckue). XuMHUSCKHE PeaKilvy,
JIeKallye B OCHOBE MPOMBIIIJICHHOTO CII0C00a MOJy4YeHUsl CepHON KUCIOTHI. [IpuMenenue
cepHOil kucnoTel. Conu cepHOM KUCIOThI, KAUeCTBEHHAs peaklysl Ha Cyab(paT-HOH.
HaxoxzaeHue cepbl 1 €€ COeIMHEHUH B IpUpoJie. XUMHUUYECKOE 3arpsi3HEHUE OKPY KaroIen



CpCAbl COCAMHCHUAMU CCPLL (KI/ICJIOTHBIC AOXH, 3arpA3HCHUC BO31yXa U BO,Z[OGMOB),
CIIOCOOBI €ro MpeaoTBpaIllCHHA.

O6mas xapakrepucTuka 31eMeHToB VA-rpyrmmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIICHUS. A30T, paclpoCTpaHeHHE B IPUpPoe, PU3NIECKUE U
XxuMHueckue cBoiictBa. KpyroBopot a3ora B mpuposie. AMMHaK, ero puandeckue u
XMUMUYECKHE CBOWMCTBA, MoJTyuyeHHe U npuMeHenue. Coinu aMMOHUS, UX (pu3nyecKue u
XUMHUYECKHE CBOICTBa, puMeHeHne. KauecTBeHHas peakiiys Ha HOHbI aMMOHUS. A30THas
KHCJIOTA, ee MoJydeHue, GU3NUECKIe U XUMUIECKUE CBOMCTBA (00LIHMe KaK MPeICTaBUTENs
KJ1acca KUCIIOT U crierrduueckue). Mcronp30BaHue HUTPATOB M COJICH aMMOHHS B KAYEeCTBE
MUHEPAIbHBIX YA0OpeHH. XUMHUECKOE 3arpsi3HEHNE OKPY)KAIOIIEH CpeIbl COSIMHEHUIMHU
a3oTa (KMCIIOTHBIE TOXK/IH, 3arPsA3HCHUE BO3/IyXa, MOYBBI M BooeMoB). Docdop,
aotporHeie Mogudukanuu pocdopa, puzndeckre u XuMHIecKre cBoiucTBa. OKCH
dbochopa (V) u hochopHas kucioTa, GU3NIECKHE U XUMHUECKUE CBOMCTBA, MOTyYEHHUE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31eMeHToB |V A-rpynmnbel. OcoOeHHOCTH CTPOEHHUS aTOMOB,
XapPaKTCPHBIC CTCIICHU OKHUCIICHHA. anepog, AJUIOTPOITHBIC MOI[I/I(i)I/IKaIII/II/I,
pacrnpocTpaHeHHe B pupoje, (pusndeckre U XMMHIECKUe CBOMCTBa. AZCOpOLHs.
Kpyrosoport yriaepoaa B npupoze. OKcuibl yriaepoaa, ux Gusnieckue u XMMHYECKue
CBOMCTBA, JACMCTBHE HA KUBbIC OPTaHU3MBI, TOJYYEHUE U IPUMEHEHHE. DKOIOTUYECKUE
po0JIeMbl, cBsi3aHHbIE ¢ OKcuaoM yriepoaa (IV), rumoresa riio0aabHOTO MOTEIICHUS
KJIMMAaTa, MapHUKOBBINA 3G (deKT. YTonbHast KUCIOTA U €€ CONH, UX (PU3NYECKUE U
XUMHNYECCKHUEC CBOﬁCTBa, MMOJIYYCHHUEC U IIPUMCHCHUC. KauecTBennas peaKkuud Ha Kap60HaT-
noHbl. VMcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SIICTBE.

[lepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX BEILECTBAX KaK O COEIMHEHUSX yriepoja
(meraH, 9TaH, STUIIEH, allETUICH, YTAHOII, IIMLIEPHUH, YKCYCcHast kucnoTa). [IpupoHbie
MCTOYHHKH YTIIIEBOJOPOIOB (yroJib, MPUPOIHBIHA Ta3, He()Th), MPOIYKTHI HX MEPEPaOOTKH
(6eH3uH), UX pOJIb B OBITY U MPOMBIIUICHHOCTH. [I0HSITHE O OMOJIOTUYECKH BaXKHBIX
BEIIECTBAX: XKUPaX, OenKax, yrieBoJax — U UX poJid B KHU3HU YeaoBeka. MarepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COECIUHEHUN.

Kpemuuii, ero pusnueckne u XMMHUECKHE CBOMCTBA, MOJIyY€HUE U IPUMEHEHHE.
CoenuHenus KpeMHus B ipupoze. Odume npeacrasieHus o6 okcuae kpemuus (1V) u
KpeMHueBoi kuciote. CUIIMKATHI, UX MCIOJIb30BaHHUE B OBITY, B IPOMBIIIJIEHHOCTH.
Baxuelimue cTpouTenbHble MaTepUallbl: KepaMHKa, CTEKIIO, LIEMEHT, OETOH, JKeIe300€TOH.
[Ipo6nembl 0e301acHOTO UCIIONB30BAHMSI CTPOUTENBHBIX MATEPHATIOB B IIOBCETHEBHOM
KU3HHU.

XUMHUYeCKHH IKCIIEPHUMEHT:

u3yveHre 00pa3loB HEOPTAaHUIECKHUX BEIIECTB, CBOUCTB COJITHOM KUCIOTHI, IIPOBEICHUE
Ka4C€CTBCHHBIX peaKHHﬁ Ha XJIOpUA-UOHBI U Ha6J'[IO,HeHI/IC IIPU3HAKOB UX IMPOTCKAHUA, OIIbITHI,
oTpakaromue Gpu3nueckue 1 XUMUIECKHE CBOWCTBA raJIOTCHOB U X COCAUHEHUI (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), 03HAKOMIICHHE ¢ 00pa3iaMu XJIOpUI0B (rajJoreHu10B),
O3HAKOMIICHHE C 00pa3laMu Cepbl U €€ COSTUHEHUIMHU (BO3MOKHO HCIIOIB30BAHUE
BHICOMATEPHANOB), HAOIIOICHHE MpoIlecca OOYTIIMBaHMUS caxapa Mo AeHCTBHEM
KOHI[CHTPHUPOBAHHON CEPHOM KHUCIIOTHI, U3y4YCHHE XUMUYECKHX CBONCTB pa30aBIeHHON



CepHOM KUCIIOTHI, IPOBEJCHNE KAUeCTBEHHOM peakIuy Ha Cylb(aT-uoH U HabIroAeHne
MpHU3HAKa ee MPOTEeKaHMsl, 03HaKOMJICHHE ¢ (PU3HMUECKUMU CBOICTBaMH a30Ta, Gpocdopa u ux
COeIMHEHUH (BO3MOXKHO MCIIOIB30BaHUE BUICOMATEPHAIOB), 00pa3iaMu a30THBIX U
dbochopHBIX yI0oOpeHHi, mojlyueHue, coonpanue, pacrio3HaBaHUE U U3yYEHHE CBONCTB
aMMMaKa, IPOBeJICHIE KaYeCTBEHHBIX PEaKkIiii Ha HOH aMMOHHUSA U GochaT-uOH U U3yUCHHE
MIPU3HAKOB UX MPOTEKAHHUs, B3aUMOJECICTBUE KOHLIECHTPUPOBAHHOM a30THON KUCIIOTHI C
MeJbI0 (BO3MOXKHO MCIIOJIb30BAHUE BUICOMATEPUAIIOB), U3YYCHUE MOJICIICH
KPUCTAINTIMYECKHUX PELIETOK alMa3sa, rpaduTta, QpymiepeHa, 03HaKOMIIEHHUE C TPOIIECCOM
azcopOLMU PaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM IIPOTUBOIasa,
MoJiyueHue, coorpanue, paclio3HaBaHUE U U3yUYeHHE CBOMCTB YIJIEKUCIIOTO Tra3a, MPOBEICHUE
Ka4eCTBEHHBIX PEaKIIMii Ha KapOOHAT U CHIIMKAT-UOHBI M U3YUEHHE TPU3HAKOB UX
MIPOTEKaHNUs, 03HAKOMIIEHHE C MMPOAYKLIIMEN CHIIMKATHOW MPOMBIIIJIEHHOCTH, pELIEHUE
SKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «BakHele HeMeTallbl U UX COEAMHEHU.

MeTajliibl M UX COeAMHEHUS

OO01as xapakTepuCcTUKa XUMUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TMOJIOKEHUS
B [lepunoanueckoi cucreme xuMuueckux 3neMeHToB J[.M. MenzaeneeBa u CTpOeHHsI aTOMOB.
Crpoenue metaioB. MeTtainyeckast CBsi3b M METAIIMYECKAsE KPUCTAIUIMYECKAs PEIIEeTKA.
DNEeKTPOXUMHUYECKUHN Psii HAMPSDKEHU MeTaiioB. Dusnyeckne U XUMUYECKUE CBOWCTBA
MeTaiioB. O6mMe crnocoObl monyueHus: MeTayioB. [IoHsATHE 0 KOPPO3UH METAIIIOB,
OCHOBHBIC CITOCOOBI 3alUTHI UX OT Koppo3uu. Cruiassl (CTalb, 4yTyH, AFOPATIOMHHAH,
OpoOH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIIICHHOCTH.

[Ilenounbie MeTauIbl: TTONOXKEHUE B [leproinueckoit cucteMe XuMu4eckux sneMeHToB J[. M.
MenzeneeBa, CTpPOEHUE UX aTOMOB, HAXOXK/JE€HHUE B Tpupoae. PU3NUecKue 1 XUMHYECKUE
cBolicTBa (Ha MpUMepe HATpus U Kanus). OKCUABI ¥ THIAPOKCHIBI HATPHS U KaUs.
[IpuMmeHeHne MeT0YHbIX METAIVIOB U UX COCTMHEHUN.

[I{eroyHO3EMENBHBIE METAJUIBI MArHUM U KaJbLIM: TTOJ10KeHUE B [leproanueckont cucreme
xuMuyeckux ieMeHToB J[.M. MenzeneeBa, cTpoeHuE UX aTOMOB, HAXOKJIEHUE B IPUPOJIE.
dusznyueckre U XMMUYECKHE CBOMCTBA MarHus U Kajlbliusa. BaxkHelne coe JMHEHUS KaTbIIUs
(oxcua, THAPOKCHI, CONn). JKeCTKOCTh BOBI M CITOCOOBI €€ YCTPaHCHHS.

AsroMuHMiL: TTonokeHue B [lepuonnueckoit cucreme XuMudeckux anemeHToB /..
MenaeneeBa, CTpOEHUE aTOMA, HAXOXKICHHUE B ITpupoe. U3nuecKkue U XUMUUECKUE
cBolcTBa amtoMUHMS. AMGOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHUS.

Keneszo: monoxenue B [lepuoanueckoit cucreme xumuueckux amnemeHToB [[.1. Menpeneena,
CTPOSHHE aToMa, HaXOXKAeHUe B pupoie. Pu3ndeckne 1 XUMHUECKHE CBOMCTBA JKele3a.
Oxcuppl, rumpokcust u conn xenesa (1) u xenesa (I11), ux coctas, CBOHCTBA M MOTyYEHHE.

XUMHYeCKHH IKCIIEPHUMEHT:

03HAKOMJICHHE C 00pa3IlaMH METAJJIOB U CIIJIaBOB, UX (PU3UUYECKUMHU CBOMCTBAMHU, U3YUCHUE
Pe3yabTaTOB KOPPO3UHU METAIIOB (BO3MOYKHO HCIIOJIB30BaHKHE BUIEOMATEPHATIOB),
0COOEHHOCTEH B3aMMO/ICHCTBHS OKCHJIA KaJIbIIUS U HATPHS C BOJIOW (BO3MOXKHO
MCIIOJIb30BaHUE BHICOMATEPHAIIOB), UCCIICIOBAaHME CBOMCTB JKECTKOM BOJIBI, ITpoIiecca
TOPEHUs JKejie3a B KUciaopoae (BO3MOXKHO HCIIOJIb30BaHUE BUACOMATEPHAJIOB), IPU3HAKOB
MPOTEKAHUS KAYECTBEHHBIX PEaKIIMii HAa MOHBI. MarHUs, KaJIbIIHs, aTFOMUHUS, [IMHKA, JKee3a



() wu xene3a (1), meau (1), HaGMrOICHHUE U OMTUCAHKE TIPOIIECCOB OKPAIITMBAHUS TTAMEHH
HMOHAMHM HATPHUs, KaJIHsl U Kablks (BO3MOXKHO UCIOJIb30BaHNE BHICOMATEPHAIIOB),
UcclieIoBaHre aM(pOTEPHBIX CBOWCTB THAPOKCH/IA ATFOMUHMS U THIPOKCH/IA IIMHKA, PEIICHNE
IKCIIEPUMEHTANIBHBIX 33]1a4 10 TeMe «BakHeHIIIne MeTaIbl ¥ UX COCAUHCHUS.

XuMHUS U OKPYKAKOIIAas cpeaa
BemiectBa 1 Matepuansl B HOBCEIHEBHOM KM3HU YelioBeKa. be3onacHoe ucnoyib30BaHue
BELIECTB U XUMUUECKHX peakiuii B ObITy. [lepBas moMoIib npu XUMUYECKUX 0XKOTrax U

OTPABJICHUSAX.

XUMHUYECKOE 3arpsi3sHEHUE OKPYXKarolel cpeibl (peeabHast JOomycTUMasi KOHIIEHTPaLHsI
Bettects, ganee — [1JIK). Poiab Xumun B pelieHHH KOJIOTHYSCKUX IIPOOIIEM.

XuMHUYeCKUI IKCIIEPUMEHT

H3ydeHHe 00pas3IioB MaTepHaioB (CTEKIIO, CIUIAaBbI METAJLIOB, TOJIMMEPHBIC MAaTEPHAIIBI).
MexnpeamMeTHble CBSI3H

Peanuzanust MeXpeIMETHBIX CBSI3€H MPH N3YUYEHUH XUMHHU B 9-M KIJ1acce OCYIIECTBIISIETCS
Yyepes HUCIOJIb30BaHKE KaK OOIIHUX €CTeCTBEHHO-HAYUHBIX MOHITHIA, TaK U MOHSATUH,
ABJIIOIUXCA CUCTEMHBIMU JIA OTACJIBHBIX IMTPEAMETOB €CTCCTBCHHO-HAYYHOI'O IUKIJIA.
OO011ue ecTecTBEHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DakT, rUNoTe3a, 3aKOH, TEOPHs, aHAJIH3,
CHHTCE3, Knaccmbnxaum{, NEepUOANIHOCTD, Ha6JIIOI[€HI/IC, OKCIICPUMCHT, MOACIIUPOBAHUC,
U3MEpEeHHue, MOJEIb, SIBJICHHE, TAPHUKOBBIN 2P EKT, TEXHOIOTHS, MAaTepUAIIbI.

®duznka: MaTepusi, aToM, IEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU/, U30TOIIbI,
PaaOaKTUBHOCTB, MOJICKYIJIA, BJ'IGKTpI/I'-IGCKI/Iﬁ 3apsand, MPpOBOAHWKH, ITOJTYIIPOBOJAHWKH,
JTUDIIEKTPUKHU, (OTORIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHIE BEIIECTBa, ras,
pacTBOp, PaCTBOPUMOCTbD, KPUCTAITUNYECKAs PEIIETKA, CIUIaBbl, (PU3NYECKUE BEIIMUNHBI,

CANHUIBI U3MEPCHUS, KOCMUYCCKOC IMTPOCTPAHCTBO, INIAHCTHI, 3BC3/1bI, COJ'IHI_Ie.

buonorus: porocunres, npixanue, Ouocdepa, s3kocucreMa, MUHEpaJIbHbIE YI0OpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TIUTATENILHBIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE OPO/IbI, TOJIE3HbIE HCKOMIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IlnanupyemMble pe3yJabTaTbl 0CBOEHUS
Y4eOHOro nmpeamera

JINYHOCTHBIE pe3yabTAaThl



JIMYHOCTHBIE Pe3yNIbTAaThl OCBOCHHS MPOTPAMMBbl OCHOBHOTO 00IIIero 00pa3oBaHUs
JOCTUTAIOTCS B X0J1¢ O0YYEHHUs XMMHH B €IUHCTBE YICOHOM M BOCITUTATEILHOM
JEeSTEIbHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMHA POCCUHCKUMH COIIMOKYIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMU B OOIICCTBE NMPaBUIAMH U HOPMaMHU
MOBEJICHUS U CTIOCOOCTBYIOT IPOIIECCaM CaAMOTIO3HAHHMS, CAMOPA3BUTHS M COIIMATTU3AIINN
oOyJaronmxcs.

JImuHOCTHEIE PE3YJIbTAThI OTPAXKAKOT TOTOBHOCTDL o6yqa}oumxc;1 PYKOBOJCTBOBATLCA
CHCTEMOM IO3UTHUBHEIX OECHHOCTHBIX OpI/IeHTaLII/Iﬁ " paClIMpCHUEC OIIbITa ACATCIIBHOCTH HaA €€
OCHOBE, B TOM YHCJIC B YaCTH.

l)HanHOTI/I‘leCKOI‘O BOCIIMTAHUSA .

LIEHHOCTHOI'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HaCcJIeIUI0, TOHUMAaHUs 3HAaYEeHHUsI XMMUYECKON HayKH B )KU3HU COBPEMEHHOT'O OOIIECTBa,
CIIOCOOHOCTH BIIA/IETh JTIOCTOBEPHON MH(POPMALKEH O TIEPETOBBIX TOCTUKECHUAX U OTKPBITHIX
MHPOBOH U OTEYECTBEHHOW XMMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 yCTPOWCTBE
MUpa U 00IIEeCTBa,;

2)rpaIaHCKOro BOCIIUTAHUS:

IIPEJCTABICHUS O COLIMAIBbHBIX HOPMAaxX M MpaBUaX MEKIMUYHOCTHBIX OTHOILIECHUI B
KOJIJICKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, Y4eOHO-
HCCIIEI0BATEIbCKOM, TBOPUECKOM U APYIUX BUAAX JESATEILHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOi COBMECTHOM JIEATEILHOCTH MPH BHITIOJHEHUH YI€OHBIX, TO3HABATEIIbHBIX
3ajJa4, BHIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUN y4eOHBIX POEKTOB,
CTPEMJICHUSI K B3aUMOTIOHMMAHUIO ¥ B3aUMOTIOMOIIM B MIPOIIECCE ITON yueOHO
JESATEIBHOCTH, TOTOBHOCTH OLIEHUBAThH CBOE IOBEJEHHUE U ITOCTYIIKA CBOMX TOBapULIEH €
IMMO3UIIMKU HPABCTBCHHBIX U IMPABOBLIX HOPM C YYETOM OCO3HAHUA HOCJ'IGI[CTBI/II\/'I HOCTYHKOB;

3)HeHHOCTH HAYYHOI0 O3HAHUS .

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE U XMMUYECKOM pPEeaKIuHy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISAIOIINE OCHOBY JUIS
MIOHMMAaHMsI CYITHOCTH HayYHON KapTUHBI MUPA, PEICTaBIECHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTHSI IPUPOJIBI, B3AMMOCBS3SX YEIOBEKa C IPUPOAHON Cpeno, O
pOJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[103HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA ITOJIyYEHUE HOBBIX 3HAHUMN 110 XUMUH,
HEO0OXOUMBIE JIJIs1 O0BICHEHHS HAOJI01aeMbIX TIPOIIECCOB U SIBICHUH, TTO3HABATEIILHOMH,
MH(OPMAIIMOHHON U YUTATENIbCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHOMN
paboTHI C yUeOHBIMH TEKCTaMH, CITPABOYHOM JTUTEPATYPOH, JOCTYITHBIMU TEXHHYECKUMHU
cpeacTBaMu MHPOPMAITMOHHBIX TEXHOJIOTHH;

MHTEpEC K 00YUCHUIO U MO3HAHUIO, JIFOO03HATEIBHOCTH, TOTOBHOCTh U CITIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHON U UCCIIEIOBATEILCKON NEITEIbHOCTH, K OCO3HAHHOMY

BbIOOpY HAPABICHHOCTU U YPOBHS 00y4eHUs B TalbHEUIIEM,;

4)(popmupoBaHUs KYJIbTYPbI 310POBbS:



OCO3HAHME LEHHOCTH KM3HHU, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 30POBbIO, YCTAHOBKHU
Ha 37I0pOBBIN 00pa3 KU3HU, OCO3HAHKE MTOCIEACTBUI U HEMPUITHE BPEAHBIX TPUBBIYECK
(ymoTpebiieH st ajKorosi, HAPKOTUKOB, KYPEHHs), HEOOXOAUMOCTH COOJIOACHUS TIPABHUIT
0€30MMacHOCTH MPH OOpaLICHUH ¢ XUMHUYECKUMHU BEUIECTBAaMH B ObITY U pealbHON KHU3HHU,

5)TpyI0BOro BOCIUTAHUS :

MHTEPEC K MPAKTHYECKOMY U3YUEHHUIO podeccuii i TpyAa pa3iuvaHOrO POJa, YBaKEHHE K
TPYZy U pe3yibTaTaM TPYAOBOW AEATEILHOCTH, B TOM YHCIIE HA OCHOBE IPUMECHEHHS
MPEIMETHBIX 3HAaHUN 110 XMMHUH, OCO3HAHHBIN BHIOOP MHAMBHUIYATbHON TPACKTOPUU
MPOJIOJDKEHHS 00pa30BaHUS ¢ YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMUH,
OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCTIEUTHON MPO(ECCHOHATBHON NeSITETbHOCTH U
pa3BUTHUS HEOOXOIUMBIX YMEHUH, TOTOBHOCTD aIalTUPOBATHCS B MPOPECCHOHAIBHOM Cpefe;

6)3K0.JI0rHYecKOro BOCHHUTAHHUS

9KOJIOTHYECKH 11eeco00pa3Hoe OTHOLICHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CYIIECTBOBaHUSI, TOHUMAaHUE IIEHHOCTH 3JJ0POBOTO U OE30IaCHOTO 00pa3a KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3NYECKOMY M IICUXUYECKOMY 370POBbIO,
OCO3HaHHWE IICHHOCTHU COOJIFOICHUS TTPABHII OE30ITaCHOTO TIOBEICHUS TIPpH paboTe ¢
BEIIECTBAMH, a TAKXKE B CUTYAI[UIX, YTPOKAIOIINX 3OPOBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOTy9aeMble TIPU U3YICHUN XUMHUH, JUIS PEIICHUS 3a/ad,
CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOAHON CPeIoi, AJIsi MOBBIIICHHS YPOBHS SKOJIOTHUECKON
KYJIBTYPBI, OCO3HAHUS TII00aTHHOT0 XapaKTepa 3KOJOTHICCKUX MPOOJIeM 1 IyTel X
pelIeHUs TOCPEACTBOM METOIOB XUMHUH, IKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBAThLCSI UM B IMO3HABATEILHOM, KOMMYHUKATUBHON U COIIMAIBHON MPAKTHUKE.

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

B cocraBe MCTAINMPCAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAUYUMBIC JIJIA (bOpMPIpOBaHI/ISI
MHPOBO33PEHUS O0OIIIEeHAYYHbIE TIOHITHS (3aKOH, TEOPHs, IPUHIIMII, THITOTE3a, (PaKT, cucTema,
MPOIIECC, SKCIIEPUMEHT | JIP.), KOTOPbBIC HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX
MpeaMeTax v MO3BOJISIFOT Ha OCHOBE 3HAHUH U3 ATHX MPEAMETOB (POPMUPOBATH
MIPECTaBICHHE O I[EJIOCTHOM HAyYHON KapTHHE MUPA, U YHUBEpPCalbHbIC yUeOHbIC TEHCTBHUS
(mo3HaBaTeIbHBIE, KOMMYHHKATHBHBIC, PETYJIATHBHBIE), KOTOPbIE 00ECIICUHUBAIOT
(bopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIIIECTBICHHIO
y4eOHOU e TeNbHOCTH.

Ilo3naBaTebHBIE YHHMBEPCAJIbHbIE Y4eOHbIE 1eCTBUS
Ba3oBble JJoruueckue aeiicTBuA:;

YMCEHUA UCII0JIb30BaTh MPUEMBI JIOTHYCCKOT'O MBIIIJICHHS ITPU OCBOCHU N 3HAHUM. PaCKphIBaTh
CMBICT XUMHYECKUX TTOHATUMN (BBI,Z[eJIHTB HX XapaKTCPHBIC IPU3HAKH, YCTAHABJIMBATDH
B3aMMOCBA3b C ApYTUMU HOHHTI/ISIMI/I), HCIIOJBb30BATh NMOHATHA AJIA 00BACHEHHS OTACIBHBIX
(I)aKTOB n }IBHCHI/Iﬁ, BLI6I/IpaTB OCHOBAHUA U KPUTCPpUHN IJIA KJIaCCI/I(I)I/IKaLII/II/I XUMHNYCCKUX
BCIICCTB U XUMHWYCCKHUX peaKHHﬁ, YCTaHABJIIMBATb MPHUYNHHO-CJIICACTBCHHBIC CBA3U MCKAY



00bEKTaMM U3y4eHHUsI, CTPOUTH JIOTHYECKUE pacCykaeHusl (MHIYKTHBHBIC, IeTyKTUBHBIE, 110
AHAJIOTHH), JIeJIaTh BHIBOBI U 3aKJIFOUCHUS;

YMEHHUE IIPUMEHSTD B IIPOLIECCE MO3HAHMS MTOHATHS (IPEAMETHBIC U METAIPEIMETHBIC),
CHMBOJIMUECKHE (3HAKOBBIE) MOJICIIH, UCIIOJIb3yEeMbIE B XMMHUH, IPEOOPA30BBIBATH IIUPOKO
HNpUMEHSIEMbIC B XUMUHU MOJICIIbHBIC IPE/ICTABICHHS — XUMUYECKHUI 3HAK (CHMBOJ
AIIEMEHTA), XUMUYecKas popMysia U ypaBHCHUE XUMUYIECKOW PEAKI[H — PU PEILICHUN
yueOHO-1103HaBaTebHbIX 33/1a4, C yU€TOM 3TUX MOJEIbHBIX IPEJCTABICHUN BBIABIATD U
XapaKTepu30BaTh CYIIECTBEHHBIC TPU3HAKH U3Y4aeMbIX 00BEKTOB — XUMHYECKHX BEIIECTB U
XUMHUYECKHUX PEaKLUil, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIEICTBEHHBIE CBA3U
U IPOTUBOPEYMS B U3y4aEMBbIX IIPOLECCAX U SABJICHUSIX.

Ba3oBble nccienoBarejbCcKue 1eHCTBUA.

YMCHHE UCITIOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITO3HAHUS, a4 TAKKC
B KQ4C€CTBEC OCHOBBI JJIsA (bOpMI/IpOBaHI/ISI THUIIOTE3bI 11O MPOBCPKE NPAaBUIIBHOCTU
BBICKAa3bIBACMbIX CYX(HCHHﬁ;

MpHOOpPETEHUE OIBITA 0 MIIAHUPOBAHUIO, OPTaHU3AINH U TPOBEICHUIO YYCHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJIOM MPOIIECCa, CAMOCTOSTEIBHO MPOTHO3UPOBATH
€ro pe3ynbTar, (GOpMyIUpOBaTh 0OOOIICHUS U BBIBOJIBI 10 Pe3yJIbTaTaM POBEICHHOTO
OTIbITA, UCCIIEI0OBAHMS, COCTABIIATH OTUET O MIPOJIEJIaHHOM padoTe.

PabGora ¢ undopmanmei:

yYMEHHUE BbIOMpATh, aHAJIM3UPOBATh U UHTEPIPETUPOBATH MH(DOPMALIUIO Pa3IMUHBIX BUJIOB U
(bopM Tpe/ICTaBICHNUS, TOTYYaeMYIO M3 pa3HbIX UICTOYHUKOB (HAY4YHO-TIOMYJISIpHAs
JUTEpaTypa XUMUYIECKOTO COJCPIKAHUsI, CIIPABOYHBIE MTOCOOHS, pECypChl HHTEPHETA),
KPUTHUYECKH OLIEHUBATh MPOTHUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE NMPUMEHATh Pa3IMuHble METO/IbI U 3alIPOCHI IIPU MOUCKE U 0TOOpe HH(pOPMAIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX ISl BHIITOJIHEHUSI YUEOHBIX U MTO3HABATEJIbHBIX
3aJ1a4 OIpeJIeJIEHHOI0 THIIA, MPUOOPETEHHE OTbITAa B 00JIACTH UCIIOIB30BAHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIa/IeHNE KYJIbTYpOil aKTUBHOTO
MCIOJIb30BAHUS PA3IMUHBIX IIOMCKOBBIX CUCTEM, CAMOCTOSTEIBHO BHIOMPATh ONTUMAIIBHYIO
(dbopMy npezacTaBiieHuss UHGOPMAIIMU U WIUTFOCTPUPOBATH PEIIaeMble 3a/1a4l HECTIOKHBIMU
cXeMaMH, AMarpaMMaMH, ApyruMu ¢popmamu rpauku 1 UX KOMOMHAIUSAMH;

YMCHHC UCIIOJIB30BATh U AHAJIU3UPOBATH B IIPOLIECCE yqe6H0171 u I/ICCJ'Ie,ZLOBaTeJ'IBCKOI‘/JI
JCATCIIBHOCTH I/IH(i)OpMaHI/II-O O BJIMAHWHA MPOMBINIJICHHOCTH, CEJILCKOI'O XO03sicTBa U
TPAHCIIOPTa Ha COCTOAHHUC oxpymaromeﬁ HpHpOI[HOI\/'I CpCabl.

KomMyHuUKaTHBHBbIe YHHBepcaJlbHble Y4eOHbIe el CTBHA:
yYMEHHUsI 33]1aBaTh BOIPOCHI (B X0/ Auanora u (M) TUCKYCCHH) MO CYIIECTBY 00CYKaaeMoi
TeMbI, (POPMYIHUPOBATH CBOM MPEIOKEHUSI OTHOCUTENFHO BBIMOJIHEHHS MTPEI0KEHHON

3a/1a4y;

YMEHUA NPCACTABIATE NOJTYUCHHBIC PE3YJILTAThI MMO3HABaTEILHOMI JACATCIBbHOCTH B YCTHBIX U
IMMCbMECHHBIX TCKCTAX; ACJIAaTh IIPE3CHTALIMIO PE3YJIbTATOB BBINIOJHCHUSA XUMHYECKOTO



IKCIIEPUMEHTA (J1a00paTOPHOTO OIBITA, TA00PATOPHOI PadOTHI IO HCCIICTOBAHUIO CBOMCTB
BEIECTB, Y4eOHOI0 IPOCKTA);

yMEHHUS Y4eOHOT'O COTPYTHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM ITO3HABATEIIHHOU U
HCCIIEIOBATENLCKOM ICATEIbHOCTH MIPH PEIIEHUU BO3HUKAIOIIUX MMPOOJIEM Ha OCHOBE y4eTa
OOIIKUX MHTEPECOB U COTJIaCOBAHMS MO3UIHIA (00CYKACHHSI, 0OMCH MHEHHSIMH, MO3TOBBIC
LITYPMBbI, KOOPAUHAIMS COBMECTHBIX JIEUCTBHI, ONpe/iesieHne KPUTEPUEB I10 OLICHKE
Ka4yeCTBa BBITOJHEHHON pabOTHI U Ip.).

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC y‘leﬁﬂble JeHCTBUA

YMEHHE CAMOCTOSTEIILHO ONPEACIATH 1M ACSATSIbHOCTH, INTAHUPOBATH, OCYLIECTBIISTH,
KOHTPOJIUPOBATH M IPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO AEATEIBHOCTD, BHIOUPATH
Haunbonee 3¢ ekTuBHBIE CIOCOOBI pelIeHns yYeOHBIX U MO3HABATEIbHBIX 3aj1ad,
CaMOCTOSITENIFHO COCTABIIATH MM KOPPEKTUPOBATH MPEUIOKEHHBIN allTOPUTM JIeHCTBUI TpH
BBITIOJTHCHUH 33J[aHUI C YUETOM IOJIyYCHHUS] HOBBIX 3HAHUH 00 M3y4aeMbIX 00BEKTaX —
BEILECTBAX U PEAKIIMAX, OLCHUBATh COOTBETCTBUE MOJyYCHHOTO pe3ysIbTaTa 3asBICHHON
L[eJTM, YMEHHE MCII0JIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IIPEIIaracMbIe B YCIOBUH
3aJaHUH.

IIpeanMeTHBIE pe3yabTAThI

B cocraBe npeaMeTHBIX Pe3yabTaTOB 10 OCBOSHUIO 0053aTEILHOTO COACPKAHMS,
YCTaHOBJICHHOTO JJAaHHOU (hesiepaibHOM paboueit mporpaMMoin, BBIJEISIOT: OCBOEHHBIE
oOyyaroIuMucs Hay4Hble 3HaHUS, YMEHUS U CIIOCOOBI IeUCTBUH, cieliuruuecKue 1is
HpeHMCTHOI\/JI o0JacTu «XI/IMI/ISI», BUbBI ACATCIIBHOCTHU 110 MOJTYUYCHHUTIO HOBOT'O 3HAHH, €TI0
WMHTEPIpETAINH, TPEOOPa30BaHUIO0 U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX
CUTyalluAgX.

8-i KJ1ace

K koHIiy 06y4yenus B 8-M Kjacce mpeIMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE JTOJIKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHIA:

e PaCKpbIBaTh CMbBICII OCHOBHBIX XUMHUYECKHX MOHATHIL: aTOM, MOJIEKYJIA,
XUMHUYECKHUM DJIEMEHT, ITPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJHOPO/IHAS), BAJICHTHOCTH, OTHOCHTEIbHASI aTOMHAS U
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MacCoBast
JIOJISI XMMHUYECKOTO 3JIEMEHTA B COSTMHEHUH, MOJIIPHBIN 00BEM, OKCHU]I, KUCIIOTA,
OCHOBAHME, COJIb, JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakius, KiacCupUKaIUs PEaKuii: peakIui COSTUHEHUS, PEAKIINH PA3IIOKCHHUS,
peaKIuu 3aMeNIeHNs, PeaKIIui 0OMeHa, K30~ U SHJOTEPMHUYECKHIE PEaKInH,
TETIOBOM (P PEKT peakiuu, siIPo aToMa, AIEKTPOHHBIN CIIOM aToMa, aTOMHAs
opOUTalb, pauyc aTOMa, XUMHUUYECKas CBS3b, MOJISIPHAS U HETIOJSIpHAs
KOBAJICHTHAsI CBA3b, NOHHASI CBA3b, NOH, KATUOH, aHUOH, PaCTBOP, MacCOBasi A0JIA
BeliecTBa (MPOICHTHAS KOHIICHTPAIHsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX TTOHATHI U TPUMEHSThH 3TH
MOHSTHUS MIPU ONMCAHUM BEIIECTB U X MPEBpACHUM;



e HCIMOJH30BATh XUMUYECKYIO CUMBOJIHKY ISl COCTaBJICHUs (DOPMYIT BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIIUH;

e ONPEAETATH BAJICHTHOCTH aTOMOB AJIEMEHTOB B OMHAPHBIX COCINHEHHSX, CTETICHD
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUAX, IPUHAIICKHOCTh BEIIECTB K
OTIpeNIeJIEeHHOMY KJIACCY COSAMHEHUH 1o (popmynam, BUJ XUMHUUECKOU CBS3U
(koBaJICHTHAs ¥ MOHHAS) B HEOPTaHUUECKUX COCTUHEHUSIX;

e packpsiBaTh cMbIch [lepuonnueckoro 3akona J[.M. MenaeneeBa: 1eMOHCTPUPOBATh
INOHUMaHUE [TEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKHUX JIEMEHTOB OT UX
noJyio>keHus B [leproauueckoit cucreme, 3aKOHOB COXPAHEHUSI MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YY€HHUs], 3aKOHa ABOraipo;

e ONKCHIBATh U XapaKTepH30BaTh TabnuuHyto popmy [lepnonndeckoii cuctembl
XMUMHYECKHUX 3JICMEHTOB: pa3jinyaTh MOHATH «rJIaBHAs MOArpymmna (A-rpyrrma)» u
«moboynas nmoarpymnna (b-rpymra)», Maisie 1 OONBIINE TIEPHOJIbI, COOTHOCHTH
o0o3HavyeHus1, KoTopble nMeroTcs B Tabnune «llepuonuyeckas cucrema
xuMHu4eckux 3aeMeHToB .M. MenaeneeBay ¢ 4MCIOBBIMHA XapaKTEPUCTUKAMHU
CTPOECHHSI aTOMOB XUMHYECKUX JIEMEHTOB (COCTaB M 3apsi[ sapa, o0Iiee 4ucio
AJICKTPOHOB U PACIIPEICIICHNUE UX 10 AICKTPOHHBIM CIIOSM);

e KJaccU(PUIMPOBATH XUMUYECKHE SJIEMEHTHI, HEOpraHMYECKHE BEIIECTBA,
XMUMHUYECKHE peakiuu (110 YMCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TEIIOBOMY 3D HEKTY);

e XapakTepu3oBath (OMHUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB, OATBEPKAasi ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

e IIPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUECTBEHHOT'O COCTAaBa,
BO3MO>KHOCTH IMPOTEKaHUSI XUMUYECKUX MTPEBPALICHUH B pa3JIU4YHbIX YCIOBUSX;

e BBIYKCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOI'0 AJIEMEHTA 10 (POpMYJIe COETMHEHUS, MAaCCOBYIO
JIOJIIO BELIECTBA B PACTBOPE, MPOBOJUTD PACUETHI IO YPABHEHNUIO XUMUYECKON
peakuuu;

e TIPUMEHSATH OCHOBHBIE OIE€pAIIUU MBICIUTEIBbHOMN AESITEIbHOCTU — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IICHHE, CUCTEMATH3aIIUIO, KITaCCU(UKAIINIO, BBISIBIICHUE
MPUYMHHO-CJIEACTBEHHBIX CBSI3€W — /JI U3YYEHUsI CBOMCTB BEIIECTB M XUMUUYECKHUX
peakuuii, ecTeCTBEHHO-HAay4YHbIE METO/IbI IIO3HAHMSI — HAOJII0IEHUE, U3MEpPEHHE,
MOJIETTMPOBAHKE, SKCIIEPUMEHT (peabHBINA 1 MBICIICHHBIIH);

e CIIEZOBATH MIpaBUJIaM MOJIb30BAHUS XUMHUECKOH MOCY10i U 1a00paTOpPHBIM
o0opy/oBaHuEM, a TaKKe IPaBHUiiaM OOpaIlleHus C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBIIOJHEHUIO JTa0OPAaTOPHBIX XUMUYECKUX OIBITOB IO
HOJTYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BellecTB (BOIOPO/A U KHCIOPO/Ia),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEICHHON MAaCCOBOM J10J1€M paCTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATh U MPOBOAUTH XUMHUECKUE IKCIIEPUMEHTHI 110
pacro3HABaHUIO PACTBOPOB IIETIOYEH U KUCIOT C MOMOIIBIO HHANKATOPOB (JIAKMYC,
(deHondTanenH, METHIOPAHX U Ip.).

9-i1 KJ1ace

K koHIy 00y4eHus B 9-M Ki1acce peIMETHBIC Pe3yIbTaThl Ha 0A30BOM YPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

e PACKPBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX MOHATUN . XUMHUYECKUM IIEMEHT, aTOM,
MOJICKYJIA4, UOH, KaTUOH, aHHOH, IIPOCTOC BEUICCTBO, CJI0KHOC BCIICCTBO,



BAJICHTHOCTb, JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKast
peaKIys, XMMHUYeCKas CBs3b, TETUIOBOM 2P (HEKT peaKIuu, MOJIb, MOJISIPHBIH 00BEM,
pPacTBOP, ANAEKTPOIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHUECKAS TUCCOLIUALINS,
peakIMy HOHHOTO 0OMEHa, KaTalan3aTop, XUMUYECKOE PAaBHOBECUE, OOpaTHUMBbIC U
HEOOpaTUMBbIE PEAKIIUU, OKUCITUTEIHLHO-BOCCTAHOBUTELHBIE PEAKIIUH,
OKHCJIMUTENb, BOCCTAHOBUTEb, OKUCICHHE U BOCCTAHOBJICHUE, AJUIOTPOIHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBA3b (KOBAJCHTHAsS, HOHHAS, METAJLTUYECKas),
KpHUCTAJUIMYECKasl peIIeTKa, KOPPO3Usl METAJIJIOB, CIJIaBbl, CKOPOCTh XUMHYECKOM
peakuuu, npeaeabHo gonyctumMast konueHntpanus [IJIK BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATUNA U MPUMEHATH 3TH
MOHATHS IIPU ONIMCAHUU BELECTB U UX NPEBPALICHUI;

HCII0JIh30BaTh XUMHUUYECKYIO CUMBOJIMKY ISl COCTABJICHHs ()OPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONPEACIISITH BAICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUUYECKUX DJIEMEHTOB B
COEMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAIEKHOCTh BEIIECTB K ONPEICICHHOMY
KJIacCy COeUHEHUHT 1Mo (hopMyIiaM, BUI XUMHUUECKOMN CBs3H (KOBaJICHTHAs!, HOHHAs,
METa/UTNYeCKast) B HEOPraHMUYCCKUX COCAMHEHUSX, 3apsi/l HOHA 10 XUMHUYECKOM
dbopMmyIie, XxapakTep Cpelibl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COSIUHEHUH,
THUN KPUCTAIMYECKOUN PEIIETKA KOHKPETHOTO BEILIECTBA,

packpsiBaTh cMmbich [lepuoguueckoro 3akona J[.1. MenaeneeBa u
JIEMOHCTPHUPOBATH €r0 MOHUMAHHE. OMUCHIBATh U XapaKTEPU30BATh TAOIHYHYIO
dopmy Ilepuonnyeckoii CHCTEMBbI XUMHUYECKHUX 3JIEMEHTOB: pa3IU4aTh MOHITH
«rnaBHas noarpymnmna (A-rpynmna)» u «nobounas noarpynma (b-rpymnmna)y», mansie u
0OJIBIIIE TIEPHOJIbI, COOTHOCHTHh 0003HAYEHUS, KOTOPHIC UMEIOTCS B
MIEPUOANYECKOMN TabHIIe, C YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsjl AApa, 0OIIee YKCIO DIEKTPOHOB U
pacrpeeieHiue uX 10 3JICKTPOHHBIM CJI0sM), O0BSICHITH OOIIHe 3aKOHOMEPHOCTH B
VW3MEHEHUU CBOWCTB AJIEMEHTOB U UX COCIMHEHUH B MpPEIesIax MAJIbIX IEPUOIOB U
IJ1aBHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(PUIIUPOBATH XUMUUYECKUE IIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMHYECKHe peakiuu (10 YUCITy U COCTaBy y4aCTBYIOIIMX B PEAKI[UH BEHIECTB, 110
TerI0BoMY 3G (}EKTy, M0 U3MEHEHHUIO CTENEHEeH OKUCICHUS XUMUYECKUX
SJIEMEHTOB);

XapakTepu3oBath (OMHUCHIBATH) OOIIHE U CrICIIM(DUUECKHE XMMUYECKHE CBONCTBA
MPOCTHIX U CJIIOKHBIX BEHIECTB, MOATBEPKAAsi OMUCAHUE TPUMEPAMU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;
COCTaBJIATh YPABHEHHUS JJIEKTPOJIUTUYECKON TUCCOLMALIAN KUCIIOT, IIEJI0YEH U
CoJieH, MOTHbIE ¥ COKPAIICHHbIE YpaBHEHHsI peaKluii HOHHOTO OOMEHa, YpaBHEHHUSI
pEaKIHii, MOATBEPKAAIOIIUX CYIIIECTBOBAHNUE TEHETUUECKOMN CBI3H MEXKIY
BEILIECTBAMM PA3JIUYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEACTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OanaHca dTUX peaKlui;

MPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BOBMOKHOCTH
MPOTEKAHUsI XUMUYECKUX MTPEBPAILICHUM B Pa3JIMUHBIX YCIOBHSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCCOBYIO JIOJO0 XMMHYECKOT0 dJIEMEHTa 10 (hOpMyJie COeTMHEHUS, MaCCOBYIO
JIOJTIO BEIIECTBA B pACTBOPE, MPOBOJUTH PACUETHI MO0 YPABHEHUIO XUMUYECKOM
peakuuu;
coOJr0/1aTh MpaBUiia MOJIb30BAHUS XUMHUYECKON TTOCYION M 1a0OpaTOPHBIM
o0opyoBaHuEM, a TaKKe MpaBuIia OOpaIeHuUs C BEIIECTBAMU B COOTBETCTBUU C



WHCTPYKITUSMU TIO BBITTOTHEHUIO J1a00paTOPHBIX XUMHUYECKHUX OIBITOB 110
HOJTYYCHHIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (aMMHAKa U YIIIEKHUCIIOTO rasa);

MIPOBOJIUTH PEAKIINH, MTOTBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3IMUHbIX
BEIIECTB. pAaCIO3HABaTh OIMBITHBIM IIyTEM XJIOpUI-, OpOMU-, HOIUA-, KapOoHAT-,
docdar-, cunmukar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHUS 1 HOHBI
M3YYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
BEIECTB;

MIPUMEHSITh OCHOBHBIE ONEPAIlMK MBICIUTEIbHON AEITEIbHOCTH — aHaIN3 U CUHTE3,
cpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO, BBISIBIICHUE TPUYNHHO-CIIEICTBEHHBIX
CBsI3€M — /17151 U3yUEHUs CBOICTB BEILIECTB U XUMUYECKUX PEaKLUil, eCTECTBEHHO-
Hay4HbIE METO/Ibl TO3HAHUS — HAOJIOACHUE, U3MEPEHUE, MOJICTUPOBAHHUE,
9KCIePUMEHT (peabHbIi U MBICJICHHBIN).



TemaTnueckoe INITAHUPOBAHHUEC IO XUMHUH

L4
8- KJ1ace
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne | HaumeHoBaHue R —
n/ |pasienoB M TeM | Beer |Kontpoasn | [IpakTuueck 06pazoBaTeILHbIE
| HporpaMMBI 0 bie paboThl | e paboThI | pecypent

Pasnen 1.IlepBoHayajibHble XUMHYECKHE MIOHATHS 32 Yac

XUMHS — BaKHAA
o0Jacte
€CTECTBO3HAHUA U

Bbubmnorexa ®I'UC «Mos
mKkosa» — lesson.academy-

11 PaKTHYECKON 20 2 content.myschool.edu.ru/04/

JEATCIIbHOCTH 08

YyeJIOBEKa

BemectBa u Xumus, 8 knacc, DI'AOY
1.2 | xuMu4yeckue 12 1 HITO «Axanemust

peaKIuu Munnpocsenienus Poccuny
Wroro mo pazneny 32

Pasznea 2. Baxueiiiuue

NPpEeaACTABUTEC/IN HEOPraHU4YE€CKUX BEUICCTB 43 yaca

DNEeKTPOHHBIN
o0Opa3oBaTelIbHBIN PECYPC
Bosayx. p pecyp
«Jlomarnraue 3agaHus.
Kucnopon.
2.1 6 2 OcHoOBHOE 00111EE
[Toustue 06
oOpa3oBanue. Xumus», 8—9
OKCHIaxX
kiace, AO «3maTensCcTBo
"[IpocBemienue"»
Bomopon. Tpenaxep «Obmako
2.2 | Ilousitue o 13 3HaHU». Xumus. 8 Kiacc,
KHUCJIOTaX U COJISIX 000 «Pu3uxoH JIad»
Bopna. PactBopsil.
2.3 | [lousitue 06 10 1 1 <..>
OCHOBAaHHUAX
OCHOBHBIE KJIaCChI
2.4 | neopranmueckux |14 1 1 <.>
COeTUHEHUU
Hroro no paszneny 43




Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucreMa XMMHUYECKUX IJIEMEHTOB
JA.A. Menneneea. CTpoenne aToMOB. XUMHYeCKas CBA3b. OKUCIUTEIHbHO-
BOCCTAHOBHTEJIbHbIE peakiun 26 yacos

[lepuoanueckuit
3aKOH U
[Tepuoanueckas
cHucTeMa
XHUMHUYECKHX
anemenTtoB J[.W.
Meunneneesna.
CrpoeHue aToMOB

3.1 12 1 <..>

Xumuaeckast
CBSI3b.

3.2 | OKHCIUTEIBHO- 13 1 <.>
BOCCTAHOBHUTEIIHH
bIC peaKIuu

Hroro no pasneny 25

[ToBTOpEeHME 2 <..>

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102




TemaTnueckoe INIAHUPOBAHUC 110 XUMHHU

9 kJjacc
0-11 KJ1acc
KoanuecTBO 4acoB DJIeKTPOHHbIE

Ne | HammeHoBaHHe (mupoBbIe)

n/ | payieNoB M TeM | Beer | Kontpoasn | Ipakruueck 00pazoBaTelbHbIe

| HporpamMMBI 0 bie paboThl | e paboThI | pecypeni

Pa3zjnen 1.BemecTBO U XUMHYeCKHE PeaKIUu 27 4acoB
IToBTOpEeHUE U

. 6erHHe bubmnorexa ®I'YIC «Mos

11 Z;al}{lnﬁ OCHOBHBIX |9 0 0 mkozay — |esson.academy-

' content.myschool.edu.ru/04/
pasnenoB Kypca 8 09
Kjacca
OcHOBHBIE Xumus, 9 xitace, PIAOY

12 3aKOHOMEPHOCTH 5 1 0 JITIO «Axamemust

7 | XUMHUYECKUX MuHIpOCBEIICHUS

peaKkuuii Poccuny
ONEKTPOHHBIN

DIEeKTPOTUTHIECK o0pazoBaTenbHbBIN pecypc
ast TUCCOLHAIIHS. «JlomarnrHue 3agaHus.

1.3 | Xumuueckue 13 1 1 OcHoOBHOE 0011IEE
peakiuu B oOpa3oBanue. Xumus», 8—9
pacTBopax kiace, AO «M3narenscTBO

"[IpocBemenue"»

Hroro no pazaeny 27 2 1

Pasznea 2.Hemerasiansl U ux coequaenust 50 yacos

Oo6mas
XapaAKTCPHCTHKA Tpenaxep «Obmako
XUMHAYECKAX .

2.1 senteros VIIA- 6 0 1 sHauuity. Xumud. 9 Kiacc,

000 «Pu3ukoH JIad»

TPYIIIBI.
I'ajoreHs!

9. | OOmas g |0 1 <.>

XapaKTCPHUCTHUKA




XUMHUYECKHUX
anemeHToB VIA-
rpynnsl. Cepa u ee
COCIMHEHUS

2.3

Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX
anemMeHToB VA-
rpymnmsl. A30T,
dbocdop u ux
COCTMHEHUS

12

2.4

Oo6wmas
XapaKTEePUCTHKA
XUMHYECKHUX
aneMeHTOB |VA-
Ipynsl. YTiaepon
Y KPEMHHU U UX
COEIMHEHUS

18

Hroro no pasacity

44

1

Pasznea 3. Merajuibl M MX coell

uHeHus 21 yac

3.1

OO01ue cBOHMCTBA
METAJUIOB

2

0

3.2

Baxxneiinie
METaJUIBI U UX
COeTUHEHUS

19

Hroro no pazneny

21

1

2

Pa3nen 4. Xumus u okpy:kamwuias cpeaa 4 yaca

4.1

BemecTBa u
MaTepHuabl B
JKU3HU YEJI0BEKa

Hroro no pazneny

IToBTOpEeHnE

PesepBHOEe Bpems

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102




