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Pa6ouasi nporpamMma no yueoHomy npeamMery «XuMus» JJst 8-9-x kjiaccoB

IHosscHuTEABHAA 3AIIHMCKA

Paboyvast mporpamma 1o XMMHH Ha YpOBEHb OCHOBHOT'O OOIIEr0 00pa3oBaHUs AJIs
obyuaromuxcs 8-9-x kiaccoB HOY «Benna» pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMHU

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

o mnpuka3za Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepxaeHun
benepanbHOro rocy1apCTBEHHOIO0 00Pa30BaTEIBLHOTO CTaHIaPTa OCHOBHOT'O
o011ero 0Opa3oBaHuUAY,

o mnpukaza Munmnpocsemenus ot 18.05.2023 Ne 370 «O6 yTBep:kaeHuu ¢eaepaibHOi
00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHUs,

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3allK U OCYIIECTBIICHHS 00Pa30BATEIBHON NESTETLHOCTH 110 OCHOBHBIM
0011eo0pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa30BaTeNbHBIM IPOTrpaMMaM
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

o Konnenuuu npenogaBanusi y4eOHOTo npeamera « XuMus»,

o KoHuenuuu 3K0i0ruyeckoro oopa3oBaHusi B cucteMe o01iero oopazoBaHus;

o KOMIMIIEKCHBIM MJIaHOM MEPOIPUSTHI 1O MOBBIIICHUIO KAYeCTBa MAaTEMATHUYECKOTO
U €CTECTBEHHO-HAay4IHOTO 00pa3oBanus Ha nepuos a0 2030 roxa;

o CII2.4.2.4283-26 «CaHuTapHO-3IUAEMUOIOTHYECKHE TPEOOBAHMS K OPTaHU3aAIUSIM
BOCITUTAHUS U OOYUYEHUs, OT/AbIXA U O3I0POBJICHHS I€TEH U MOJIOJICKU»,
YTBEPKJICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUuTapHoro Bpaya ot 02.06.2026 Ne
19;

o CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBaHUS K 00ECIIEUCHHIO
6e3omacHocTH U (M) O€3BPEAHOCTH TS YeoBeKa (JaKTOPOB CPe/Ibl OOUTAHUSY,

YTBEP)KJICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2.

PaGouas mporpamma opreHTHpOBaHA HA 1€€BbIe TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
(benepaibHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocniutanus YOV
«Bennay.

[IporpaMma o XuMUM Ha YpOBHE OCHOBHOTO 0011Iero 00pa3oBaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHUH K pe3yIbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MTPOTrpaMMbl OCHOBHOTO
ob1ero oopazoBanus, npeacrasieHHbIx B PI'OC 00O, a Taxxe Ha OCHOBE (eiepaibHOI
paboueii TporpaMMbl BOCITUTAHUS U C YIE€TOM KOHIIEMIIMHY MTPENOo1aBaHus yueOHOTO
npenMera «XUMHUs» B 00pa3oBaTeIbHbIX opranu3zanusx Poccuiickoit @enepariui.

[Iporpamma 1Mo XMMHH JaeT MPEACTABICHHUE O LEJAX, OOIIEH CTpaTeruu o0yJIeHUs,
BOCIIUTAHMSI U PA3BUTHUS O0YUAIOIIUXCS CPEACTBAMU YU€OHOTO MPeIMETa, YCTAaHABIMBACT
o0s13aTebHOE MPEIMETHOE CO/Iep KaHNe, IPEeTyCMaTPUBAET paclpeeieHne ero o Kiaccam
U CTPYKTYPUPOBAHUE MO pa3ziesiaM U TeEMaM IPOrpamMMbl 110 XMMUH, OTIPEIEIISIET
KOJIMYECTBEHHBIE ¥ KAYECTBEHHBIE XapaKTEPUCTUKH COJIEPKaHUS, PEKOMEHTYEMYIO
MOCJIEI0BATEIbHOCTh U3YUEHHUSI XUMUU C YUYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
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CBSI3€H, JIOTHKH y4eOHOTO Mpolecca, BO3PACTHBIX 0COOCHHOCTEH 00yUYaroIIuXCsl, OMPeIeIseT
BO3MOXKHOCTH ITPEMETA IS peai3aiui TpeOOBaHH K pe3yIbTaTaM OCBOCHHUSI OCHOBHO
o0pa3oBaTeNbHON MPOrpaMMbI Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, a TAKKe
TpeboBaHMI K pe3ysibTaTaM 00y4eHHs XMMUH Ha YPOBHE II€JIed U3y4YeHHs ITpeMeTa U
OCHOBHBIX BUJIOB YU€OHO-TI03HABATEIBHOM JACATEILHOCTH 00YYAIOIIETroCs 0 OCBOCHHIO
y4eOHOT0 COIEPIKAHUS.

3HaHHE XUMHUH CITY>KUT OCHOBOM JUIsl (POPMHUPOBAHUS MUPOBO33PEHHS 00YUAIOIErocs, €ro
MPEJCTAaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE
XUMHEH MpeAcTaBIeHUS O B3aUMOIIPEBPAIICHHUSIX YHEPTUU U 00 SBOJIIOIMH BEILECTB B
IIPUPOJIE, O MYTSX peleHus II00anbHbIX POOIEM YCTOHYMBOIO pa3BUTHS YEJIOBEUECTBA —
CBIPBEBOM, SHEPTETUUECKOH, MUILIEBOM U SKOJIOTHYECKOl O6e301acHoCTH, TpodiieM
3/IpaBOOXpaHEHUS.

N3yuenune xumuu:

e CIIOCOOCTBYET peaM3aiuy BO3MOXHOCTEH Il CAMOPA3BUTHUS M (POPMUPOBAHHSI
KYJBTYPBI JINYHOCTH, €€ 001Iei 1 (yHKIIMOHATIBHON IPaMOTHOCTH,;

e BHOCHWT BKJIaJl B (GOPMUPOBAHKE MBIIILICHHUS U TBOPUECKUX CIIOCOOHOCTEH
00ydJaronuxcsi, HABLIKOB UX CAMOCTOSITEIILHON Y4eOHOM NIeATeTbHOCTH,
IKCIEPUMEHTAIBHBIX U HCCIICIOBATEILCKUX YMEHHM, HEOOXOIUMBIX KaK B
MOBCEHEBHOM KU3HU, TaK M B MPO(HECCHOHAILHON AESATEIbHOCTH,

e 3HAKOMHT CO CICIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIa{bIBACT OCHOBBI LIEJIOCTHOTO
B3IV Aa Ha €AMHCTBO MPUPOJbI U YCTIOBCKA, ABJIACTCA OTBECTCTBCHHBIM 3TAallOM B
(OpMHPOBAHUHU E€CTECTBCHHO-HAYYHOU TPAMOTHOCTH OOYYaIOIIHXCS;

e cmocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYIHBIM
3HaHUSM, K IPUPOJIC, K YEJIOBEKY, BHOCHT CBOW BKJIA/I B DKOJOTHUECKOE
o0pa3oBaHue 00yUYarOIIUXCA.

Z[aHHLIe HaIlrpaBJICHHUA B O6y‘leHI/II/I XUMHH 00€CTICUMBAIOTCS CHGI.[PI(i)I/IKOI‘;I COACPIKaHUA
y‘l€6HOFO npeamMeTa, KOTOpBIfI ABJIICTCA NCAArOrM4CCKr a1aliTUPOBAHHBIM OTPAXKCHUCM
0a3oBoit HAayYKH XUMHHU Ha ONPECACICHHOM 3TallC €€ PA3BUTUA.

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

CrpykTypa colepkaHust IporpaMMbl 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 OpraHM30BaHbI [0 MPUHIUITY NOCIEA0BATEIHHOIO Pa3BUTHUS 3HAHUI Ha OCHOBE
TEOPETUUECKHUX IIPEJICTABICHUN 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 BEIICCTB B paCTBOpax.

TCOpCTH‘{CCKI/IC 3HAHUS PACCMATPUBAIOTCA HAa OCHOBC SMITMPUYCCKH TTOJYUCHHBIX U
OCMBICJICHHBIX CbaKTOB, Pa3BUBAIOTCA ITOCTIEAOBATECIILHO OT OJJHOT'O YPOBHSA K IPYyromy,
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BBINONHSASA QYHKIUU OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOWCTB, CTPOSHHSI U BO3MOXHOCTEH
MIPAKTUYECKOr0 IIPUMEHEHHUS U MOJYyYEHUs U3y4aeMbIX BELICCTB.

OcBoeHue MporpaMMsbl 0 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTABJISIOLIEN HAYYHON KapTUHBI MUPA B JIOTHUKE €€ CUCTEMHOU IPUPOJIBI,
LIEHHOCTHOTO OTHOILLIEHUSI K HAYYHOMY 3HaHUIO U METOJaM MO3HaHuA B Hayke. M3yueHue
XMMHUU TIPOUCXOINT C MPUBJICICHUEM 3HAHUN U3 paHee 3YUYEHHBIX YUCOHBIX IPEIMETOB!
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinaccel» u «Pu3uKa. 7 KjIacc.

[Tpu n3yueHNn XMMHUU TPOUCXOIUT (POPMUPOBAHHME 3HAHUI OCHOB XUMHUYECKOM HAyKH KaK
00J1IaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKON JAEATEIbHOCTH YeJI0BEKa U KaK
OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a7ada y4eOHOTO IPEAMETa COCTOUT B
(GOopMHPOBAaHUU CHCTEMbl XMMUYECKHUX 3HAHUN — BaKHEUIINX (aKTOB, HOHATHH, 3aKOHOB U
TEOPETUYECKUX MOJIOKEHUH, TOCTYIMHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa,
A3bIKa HAYKH, B IPHOOIIEHUH K HAyYHBIM METOJIaM IO3HAHMSI IPU U3YYEHUH BELECTB U
XUMHUYECKUX PeaKluii, B (OPMUPOBAHUM U PA3BUTUH MO3HABATEIbHBIX YMEHUN U UX
IPUMEHEHUH B y4eOHO-TI03HABATEIBHOM U y4eOHO-UCCIIe10BATEIbCKON AEATEIbHOCTH,
OCBOCHHH TPaBUJI 0€30MAaCHOTO OOpAIIeHHs C BEIIECTBAMH B ITOBCETHEBHON KHU3HH.

[Ipu u3yyeHnr XMMUU Ha YpOBHE OCHOBHOTO O0IIEr0 00pa30BaHus BaXKHOE 3HAUCHHE
puoOpenu Takue e, Kak:

e (opMupoOBaHNE HHTEIUIEKTYAILHO PA3BUTON JTUYHOCTH, TOTOBOU K
caM000pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY IIPUHATHUIO PELICHUH,
CIIOCOOHOM a/1anITUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

e HaIpPaBJIEHHOCTb OOyUYEHMsI Ha CHCTEMaTHYecKoe MPUOoOIIeHNe 00yJaroMXCs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JEATEIILHOCTH, HAyYHBIM METO/1aM [TO3HAHUS,
(bOopMHPYIOLTMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMHH;

e obecrieueHue yciaoBUM, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUAIOIIUMUCS OTbITA
pa3sHOOOpa3HOM eATEIbHOCTH, MO3HAHUS U CAMOTIO3HAHMSI, KJIFOUEBbIX HABBIKOB
(kTFOUEBBIX KOMITETCHIIHIT), UMEIONIMX YHHBEPCATBHOE 3HAUCHHE JIJISl Pa3IHUHBIX
BUJIOB JIEATENBHOCTH,

e (dopmupoBanue o01IeH GYHKITMOHATHFHON U €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH, B
TOM YHCJI€ YMEHUH OOBSCHAThH U OLIEHUBATH SIBIICHHS OKPY>KAIOLIET0 MUPA,
UCIOJIb3YS 3HAHUS U OIIBIT, TOJIyYEHHBIE TPU U3yYEHUU XUMUH, IPUMEHSATh UX MIPU
peleHny IpobJIeM B MOBCEAHEBHOM KU3HU U TPYIOBOU AEATENbHOCTH,;

e (opMupoBaHUE y 00Y4aIOIINUXCS TYMAaHUCTUYECKHUX OTHOIIEHUH, TOHUMaHUs
LEHHOCTH XMMUYECKHUX 3HAHUN JJ1s1 BBIPAOOTKH SKOJIOTHYECKH 11e51eco00pa3Horo
MOBE/ICHUS B OBITY U TPYJOBOM AESITEIBHOCTH B LIENSIX COXPAHEHUS CBOETO
310pPOBbS U OKPY>KAIOIIEH MPUPOIHOMN CpEbI;

e pa3BHUTHE MOTHUBAIIMHU K 00YUYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO 1
CaMOBOCIIUTaHHUIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MPO(UIIS U HANPABIECHHOCTH JajbHEHIIero
o0yueHusl.

OOr1iee YKcI0 YacoB, OTBEJCHHBIX JUIS H3YYEHHS XMMHUH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanwusi, coctaBisietT 136 yacoB: B 8-M kiacce — 68 yacos (2 vaca B Henelno), B 9-m
kiacce — 68 vacoB (2 yaca B HEZIEIO).

[JOKYMEHT NMOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

4oy "BEHAA", LLErOS1b AJIEKCAHZP OCKAPOBWY, AVUPEKTOP 19.10.26 15:54 (MSK) Ceptudukat 037D036800A6B475B74059849D4414A7B6
[eiictByeT ¢ 14.08.26 no 14.11.27




Jlnst peasiv3aluy MporpaMMbl UCTIONB3YIOTCS YIeOHUKH, TOMYIIEHHBIE K HCIIOJIb30BAHHIO
[IPH peaIr3alii UMEIONUX FOCYIapCTBCHHYIO aKKPEIUTAIMI0 00pa30BaTEIbHBIX MPOrPaMM
HaYaJIbHOTO O0IIEero, OCHOBHOTO OOIIET0, CPEeTHETO O0IIero 00pa3oBaHUs OpraHU3aIUsIMHU,
OCYIIECTBISIONIMMU 00Pa30BaTEeIbHYIO ACATEIHOCTD, IPUKa30M MHHITPOCBEIICHHS OT
22.06.2026 Ne 436:

e Xwumus: 8 kiacc: 6a30BbIif yPOBEHb: yueOHUK; 5-¢ u3ganue, nepepadborantoe /
I"a6puensu O.C., Octpoymon WN.I'., CnagkoB C.A., AO «M3xarenbcTBo
"[Ipocsemienue"»;

o Xumus: 9 kacc: 6a30BbIi YPOBEHD: yueOHUK; 5-¢ u3ganue, nepepadborantoe /
[Ma6puensu O.C., OctpoymoB WN.I'., CnagkoB C.A., AO «M3xarenbcTBO
"[Ipocsemienue'»;;

o <>

DneKTpOHHBIE 00pa30BaTeNbHbBIE PECYPCHI, JOMYIIEHHBIE K UCIIOIb30BAHUIO MPHU peaTn3aluu
HMMEIOIINX FOCYJapCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHBIX MPOrPaMM HAYaJIbHOTO
00111er0, OCHOBHOT'O OOIIIETO, CpeIHEero 00IIero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS

ot 25.08.2026 Ne 591:

Xumust. OcHoBbl xumuu. 8 kiacc. AO «M3aarensctBo "TIpocBenicnne »;
Xumus 8. OO0 «CBEPOBPA30BAHUEY;

Xumus, 8-9 knaccel. TAOY BO MI'TLV;

o <,.>.

Conep:xxanue yueOHOro nmpeamMera

LV )
8-1 KJ1acce
HepBOHa‘laﬂbele XUMHNYECKHUE NMMOHATUA

[Ipenmer xumuu. Poinb XuMHUM B KU3HU YenoBeKka. XUMHUsI B CUCTEME HayK. Tella v BEeCTBa.
dusnyueckue CBOMCTBA BEUIECTB. ATperaTHoe cocTosiHue BemecTB. [lonaTre o merTomax
Mmo3HaHus B XuMuu. YucTele BemecTBa U cmecu. CocoObl pa3ieieHus cMecei.

ATOMBI M MOJIEKYJIBl. XUMUYECKHUE 2TIEMEHTHI. CUMBOJIBI XUMUYECKUX 31EMEHTOB. [IpocThie
U CJIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumunyeckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BeulecTB. OTHOCUTENBHAS aTOMHasl Macca. OTHOCUTEIbHAS MOJIEKYJIsIpHas Macca.
MaccoBas 10511 XUMHYECKOTO 3JIEMEHTA B COETMHEHUH.

KonunuectBo BemectBa. Moib. MosnsipHast Mmacca. B3auMocCBsI3b KOJIMUECTBA, MACChI M YKCTa
CTPYKTYPHBIX €UHUII BelecTBa. PacueTsl mo hopmynaM XUMHYECKUX COCTMHEHHH.

OU3NYECKUE U XUMUYECKHUE ABICHU. XUMHAYECKasl peakys U €€ MPU3HaKku. 3aKOH
COXPaHEHHUS MACChl BEUIECTB. XUMHUUYECKHE ypaBHEeHUs. Kinaccudukams XuMu4ecKux
peakiuii (CoeTMHEHHS, Pa3JIOKEHHS, 3aMEIIeHHUs, 0OMEHa).
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XuMHYeCKH IKCIIEPHUMEHT:

3HAKOMCTBO C XUMHUYECKOW MOCYAO0H, IPpaBUJIaMHU padOTHI B TA0OPATOPHH U IPHEMAMHU
oOpariieHus ¢ 1abopaTOpHBIM 000pyIOBaHUEM, H3yYEHUE U ONUCaHHe (PU3NUECKIX CBOMCTB
00pa3ioB HEOPraHMYECKHUX BEIIECTB, HAOIOACHNE (pU3nUecKuX (IUIaBJICHUE BOCKA, TasHUE
JbJIa, PACTHPAHUE caxapa B CTYIKE, KUIICHHE U KOHICHCAIHS BOJIbI) K XUMHUYECKHUX (TOpEHHE
CBCUH, MPOKATMUBAHUE MEIHOM MTPOBOJIOKH, B3aUMO/ICHCTBHE MeJia ¢ KUCIIOTON) SIBJICHUHA,
HaOJIO/ICHUE W OMTUCAHUE MTPU3HAKOB MIPOTEKAHMS XUMHUUECKUX peakiuil (pa3aoxKeHue
caxapa, B3aUMOJCHCTBUE CEPHOM KUCIIOTHI C XJIOPHJIOM Oapusi, pa3inokeHue ruIpoKcuIa
menu (1) mpu HarpeBaHuu, B3aUMOICHCTBHE Kene3a ¢ pactBopoM coiu Meau (1), uzyuenue
CIIOCO0O0B pa3eNieHus] CMECEi: ¢ TOMOIIbIO MarHuTa, GUILTPOBAHKE, BHITIAPUBAHUE,
JTUCTUIUISIIMS, XpoMaTorpadusi, poBeileHue OYUCTKU MOBAPEHHON COJM, HAOIIOACHHUE U
OMHCaHUE Pe3yJbTATOB MIPOBEACHHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MaCCHl,
CO37aHue MoJielieit MOJIeKyI (IIapOCTePIKHEBBIX).

Ba:xnelimmue NMpeaACTABUTEIN HEOPTraHUYECCKHUX BE€IICCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopoa — 35eMEHT U TPOCTOE BELIECTBO.
HaxoxieHue Kuciopoaa B mpupo/ie, Gu3rnueckue 1 XUMHUYECKHE CBOMCTBA (Peakiiuu
ropenust). Okcupl. [Ipumenenune kuciaopoaa. CriocoObl OTyYeHHs KUCIOPOa B
naboparopuu U IPOMBIIUIEHHOCTH. KpyroBopot kucnopoaa B npupoae. O30H —
AJJIOTPOIIHAS MOAU(UKALINS KUCIOPOa.

TemnnoBoii 3¢ ekt XuMUIecKoi peakiiy, TEPMOXUMHUECKHE YPABHEHHUS, DK30- U
SHAOTEPMUUYECKUE PEeaKIMK. TOMINBO: Yrojib U METaH. 3arpsA3HEHUE BO3/1yXa, yCUIICHHUE
napHUKOBOro 3¢ dekTa, pa3pylieHre 030HOBOTO CJIOSI.

BOI[OpOI[ — QJIECMCHT U IIPOCTOC BCUICCTBO. HaXO)KI[eHI/Ie BOAOpOJda B IIpUPOJL, (1)I/I3I/I"ICCKI/IG u
XHUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC, CIIOCOOBI MMOJIYyYCHMUA. KucaoTs! u comu.

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

dusnyeckue cBorcTBa BOAbl. Bona kak pactsopurens. PactBopel. Hacklmenusie u
HEHACBIIIEHHbIE paCTBOPHI. PacCTBOpMMOCTH BEIECTB B BOJe. MaccoBas 10Jisl BEIIECTBA B
pactBope. XUMHUECKUE CBOMCTBA BOJbl. OCHOBaHMS. Pollb pacTBOPOB B IPUPOJIE U B KU3HU
yenoBeka. KpyroBopot BojbI B ipupoie. 3arps3HeHne IpUPOAHBIX BoA. OXpaHa M OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus Heoprannyeckux coeaunenuit. Oxcunapl. Knaccuukanus okcuaos:
coseoOpasymoire (OCHOBHBIC, KUCIOTHBIE, aM(QOTEPHBIE) M HECOJIC00pa3yIoIIHe.
Howmenknarypa okcnioB. @u3nueckue U XUMUYECKHE CBOMCTBA OKCHI0B. [loyuenue
OKCHJIOB.

OcHoBanust. Knaccugukaiius 0oCHOBaHUHN: IETOUN U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiarypa ocHoBanuil. @U3H4eCKUE U XUMUYECKHE CBOMCTBA OCHOBaHM. [lonyuenune
OCHOBaHUIA.

Kucnotel. Knaccuduxanus kucnot. Homenknatypa kucinot. @uznyeckue 1 XUMUYECKUe
cBorictBa Kuciot. Psg akruBHoctu metauioB H.H. bekerosa. [Tonmyyenne Kucior.
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Comu. Homenknarypa coneil. @usnueckue 1 XuMudeckue cBoictsa coinell. [lonyuenue
coJei.

['eneTnueckas cBsI3b MEXKYy KJIacCaMU HEOPTraHUYECKUX COCAUHEHMIM.
XuMHYeCKHH IKCIIEPUMEHT:

KayeCTBEHHOE OIPEICIIEHUE CO/ICPIKaHMsI KHCIIOpO/ia B BO3yXe, OJIy4YeHne, coOupanue,
pacrno3HaBaHHe U U3YUYECHHE CBOIMCTB KUCIOPOa, HA0II0IeHNE B3aUMOACHCTBUS BEILIECTB C
KHCJIOPOJIOM M YCJIOBHSI BOSHHKHOBECHUS M TIPEKpalieH s ropeHus (1okapa), 03HaKOMJICHHE
¢ o0pa3iamMu OKCHUJI0OB U OMMCAHKUE UX CBOMCTB, MOJIy4YeHHe, cOOMpaHue, paclo3HaBaHUE U
M3yUYeHHE CBOMCTB BOIOpoia (ropeHue), B3auMoieicTBIE Bogopoaa ¢ okcuaom meau (1)
(BO3MOYKHO HCIIOJIb30BAHUE BUICOMATEPUAIIOB), HAOIIOICHHE 00PA3I0B BELICCTB
KOJIM4YeCTBOM 1 MOJIb, HcCle10BaHuE OCOOEHHOCTEN pacTBOPEHUS BEILIECTB C Pa3InYHON
PacTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMPEICTICHHON MaccoBOil 1oiei
PacTBOPEHHOT'O BELIECTBA, B3aUMOICHCTBHE BOIBI C METAJUTAMHU (HATPHEM M KaJIbLIUEM)
(BO3MOYKHO HCIIOJIb30BAHNE BUICOMATEPHAIIOB), HCCICIOBAHUE 00Pa3lOB HEOPraHUIECKUX
BCIICCTB PAa3JIMYHBIX KJIACCOB, H3.6JIIOI{6HI/IG HN3MCHCHUA OKPACKH MHAUKATOPOB B paCTBOpax
KHCJIOT U IIe0vei, u3ydeHue B3aumMoeicteus okcuaa meau (1) ¢ pactBopom cepHoit
KHMCJIOTBI, KUCJIOT C METAJUIAMH, PEAKLIMM HEUTPaIU3alliHy, [TOIIy4YeHUE HEPACTBOPUMBIX
OCHOBaHUH, BBITECHEHUE OJHOIO METaJljIa IPYTUM U3 PacTBOPA COJIU, pEeUICHHE
OKCIICPUMCHTAJIbHBIX 3a/a4 110 TEMC «Bakuelme Ki1accel HCOPTraHN4YCCKUX COG[II/IHCHI/If/'I».

IMepuonuyeckuii 3axkon u [lepuoguyeckas cucrema Xummueckux 3jaemenTon 1. 1.
MenpeneeBa. CtpoeHue aToMoB. XuMHu4ecKkasi cBsi3b. OKUCIUTEIBHO-
BOCCTAHOBHMTEIbHbIE PEAKIUM

IlepBble MOMBITKY KJIACCU(PHUKAIIMNA XUMUYECKUX 31eMEHTOB. [IoHsATHE 0 rpynmax cXoJHbIX
3NIeMEHTOB (LIETOYHBIC U IETOYHO3EMENIbHBIC METAILIbI, TATOTeHbI, HHEPTHBIC Ta3bl).
DeMeHTBl, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIIBI U THAPOKCU/IBL.

ITepnonnueckuit 3akoH. Ilepuoanueckas cucteMa XUMUYECKUX d1eMeHTOB [I.1.
Menpeneena. Koporkonepuonas u anmuHHonepuoHas popmel [leproauueckoit cuctemsl
xumuyeckux semeHToB .M. Menaeneesa. [lepuoael u rpymnmsl. @U3nyeckuii CMbICIT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI MJIEMEHTA.

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

3aKOHOMepHOCTI/I HN3MCHCHUA paJuyCa aTOMOB XUMHNYCCKUX SJICMCHTOB, METAJTINIMYCCKUX U
HEMETaJNIMYSCKUX CBONCTB MO rpymnmnaM 1 nepuogam.

3nauenue Ilepuonnueckoro 3akoHa u [lepuoaudeckoii CUCTEMBI XMMUUYECKUX 2JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. J[.M1. MenaeneeB — yueHsll U IpaKJaHUH.

Xumuueckas cBsi3b. KoBasieHTHas (MOJIsIpHAS M HETIOJISIPHAS) CBSI3b.
DNIEeKTPOOTPHUIIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. lloHHAas CBS3b.
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Crenenb okuciieHus. OKUCIUTEIHFHO-BOCCTAHOBUTCIILHEIC PCaKuu. Hpoueccm OKHCJICHUA U
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAaHOBUTEIIH.

XuMHUYECKUI IKCIIEPUMEHT !

n3yueHre oOpas3IoB BEIIECTB METAIIOB U HEMETAIJIOB, B3aUMOJICHCTBHE THAPOKCH A IIMHKA
C paCTBOpaMU KHCJIOT U ILIEJI0YEH, IPOBEIECHUE OIBITOB, MILTIOCTPUPYIOIIUX IPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEaKLUil (TOpeHKE, PEaKLIUK Pa3JIOKCHUS, COSAMHECHHUS).

Me)KHpeL[MeTHLIe CBSA3H

Peanuzanust MeXpeIMETHBIX CBSI3€H MPHU M3YUYEHUH XUMHHU B 8-M KJIacce OCYIIECTBIISAETCS
gyepe3 MCI0JIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX ITOHITUM, TaK U MOHATHH,
SIBJISIFOLUXCS. CACTEMHBIMU JUJISL OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

O6H_II/Ie €CTCCTBCHHO-HAYYHbIC IIOHATUS. Hay‘IHHﬁ (I)aKT, I'AIoTe3a, TCOpHs, 3aKOH, aHAJIM3,
CHUHTC3, KJIaCCI/I(l)I/IKaIII/IFI, NEpUOANIHOCTD, Ha6JIIOI[€HI/I€, SKCIICPUMCHT, MOACIIUPOBAHUC,
HU3MCPCHUEC, MOJCIIb, ABJICHUC.

dusnka: MaTepusi, aTOM, JICKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, H30TOIIbI,
PaIMOAaKTUBHOCTH, MOJICKYJIa, SJICKTPHUSCKUIN 3apsifl, BEIMIECTBO, TEJIO, 00hEM, arperaTrHoe
COCTOSIHHE BEILECTBA, ra3, (PU3MUEeCKHE BEIUUHUHBI, SAUHHUIIBI H3MEPEHHS, KOCMOC, TTAHETHI,
3Be3abl, ComHile.

buonorus: potocunres, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE TOPOIbI, MTOJIE3HBIE NCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

O0-; kJace
BellleCTBO U XUMHNYECKada peaKm/m

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKHX dieMeHToB 1. 1.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaIus, KAIbIU U UX COCITUHEHUN B COOTBETCTBUH C
MOJI0’KEHUEM 2JIEMEHTOB B [leproinueckoi cucTeMe U CTPOEHUEM UX aTOMOB.

CTpOCHI/IC BCIIECTBA. BUJbI XHUMHYECKOM CBA3U. THUIIBI KpUCTATNIMYCCKUX PCIICTOK,
3aBHCHMOCTH CBOMCTB BCIIECCTBA OT TUIIA KpI/ICTaJ'IJ'II/IquKOI\/’I PEIICTKHU U BUA XHUMHYECKOM
CBA3U.

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

Krnaccudukarus XUMAYECKUX PEaKIfid 10 pa3InIHbIM pu3HaKaMm (10 YUCITy U COCTaBY
YYaCTBYIOIIMX B PEaKI[MH BEUIECTB, 110 TEIII0BOMY 3(p(eKTy, Mo U3MEHEHHIO cTeNneHen
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OKHCJICHHUA XUMHUYCCKUX 3JICMCHTOB, I10 06paTI/IMOCTI/I, o y4aCTHuro KaTanmaTopa). DK30- U
OSHAOTEPMHUYCCKUC pCAKIIUH, TCPMOXUMHUYCCKNEC YPAaBHCHUA.

[TonsiTre o ckopocTu XUMHUEcKo# peakuuu. [ToHsTre 06 00paTUMBIX 1 HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsTHe 0 roMOreHHBIX U FeTepOreHHbIX peakuusx. [lonstue o
karanuse. [lonarue o xumuueckom paBHOBecuu. DaKTOPHI, BIAUSIONINE Ha CKOPOCTh
XUMHUYECKON PEAKIIUU U TOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKknuu, SHGKTPOHHBIP'I 0aJaHC OKHUCIIMTEIBHO-
BOCCTaHOBUTEIIBHOM pCaKkuuu. CocraBieHue ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX
peaKHI/Iﬁ C UCIIOJIB30BAHUEM ME€TOAA 3JICKTPOHHOI'O OajaHca.

Teopm{ SHGKTpOHHTquCKOﬁ Jucconnuanuu. BHCKTpOJ'II/ITBI N HEBJICKTPOJINTHI. KaTI/IOHBI,
aHHUOHBI. MeXaHu3M Aucconuranyvu BEIICCTB C pa3JIMYHbBIMU BUJAAMU XUMHUYECKOM CBSI3H.
CreneHb AUCCoralu. CuibHbIe U c1a0bIe QJICKTPOJIMTEI.

Peakiiun noHHOro o6MeHa. Y cioBUs IPOTEKAaHUS peaKkIii HOHHOro 0OMeHa, MOJIHbIE U
COKpalICHHbIE HOHHbIE YpaBHEHMsI peakuuid. CBONCTBa KUCIIOT, OCHOBaHUM U COJIEH B CBETE
IIPEJCTAaBICHUN 00 IEKTPOIUTHUECKON qucconnanuy. KauecTBeHHbIE peakiui Ha HOHBI.
[TonsiTHE O THAPOIN3E COJIEH.

XuMHUYeCKUI IKCIIEPUMEHT

O3HAKOMIICHHE C MOJICIISIMU KPHCTAJUTHUECKUX PEIICTOK HEOPraHMYECKUX BEIIECTB —
METaJIJIOB ¥ HEeMETaJUIOB (rpadura U aiMasa), CII0KHBIX BEIIECTB (XJI0pUIa HATPHUs),
HCCIIEIOBAHKIE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEaKLUK OT BO3/ACHCTBHS pPa3InYHbIX
(bakTOpOB, UCCIIETOBaHIE IEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB, IIpoliecca
JMCCOLMAIINH KUCIIOT, IeNoYei U coleil (BO3MOKHO HCIOJIb30BaHHUE BUICOMATEPHUATIOB),
MPOBEJICHUE OTBITOB, MILTFOCTPUPYIOIIUX MPU3HAKH MTPOTEKAHKS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BBIICICHHUE Ta3a, 00pa30BaHUE BOJIBI), ONBITOB, HIUTFOCTPUPYIOLINX
PUMEPBI OKUCITUTEIPHO-BOCCTAHOBUTEIILHBIX PEAKIUi (TOpEHUE, PEaKIH PA3TI0KECHUS,
COCIMHEHMS), pacliO3HaBaHHE HEOPTAaHUYECKHUX BEIIECTB C IIOMOIIbIO KaUeCTBEHHBIX
peakiuii Ha MOHBI, PEIICHHE YKCIIEPUMEHTAIBHBIX 33/1a4.

HeMeTanasl M MX cOeTHHEHHS

OOm1ast xapakTepucTHKa raoreHoB. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEPHbIE CTETIEHU
okucyenus. CtpoeHue u pu3ndeckre CBONCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XUMHUECKHE
CBOICTBa Ha MpUMepe XJI0pa (B3aNMOICHCTBUE C METAIIAMH, HEMETAIUTAMH, IEI0YaMHM).
Xnoposogopon. ConsiHas KUCIIOTa, XMMUYECKHE CBOMCTBA, OJy4YeHUE, IPUMEHEHHE.
JlelicTBHE XJ10pa U XJIOPOBOJIOPO/A HAa OPraHMU3M uesloBeKa. BakHele XI0puabl U UX
HaXO0XJICHHE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOeHHOCTH CTPOEHHUST aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue U pu3nvecKrue CBOUCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U Cepbl. AJUIOTPONHbIE MOIU(UKAIIMY KHCIOPOIa U cepbl. XUMUYECKUE CBOWCTBA
cepbl. CepoBOIOPO/], CTpOCHHE, PU3NUECKHE U XUMHUYECKHe cBOMcTBA. OKCHIBI CEphl KaK
MIPeICTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KUCIoTa, pU3ndeckre U XMMHUECKHUe CBOICTBa
(oOmme kak mpeacTaBUTENs Kiacca KHCIOT U crieliuuieckue). XuMHYECKHE PeaKIuy,
JIeKAaIMe B OCHOBE MPOMBIIIEHHOTO cI10co0a MOoyuyeHus: cepHOil KucnoTsl. [lpumenenune
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cepHOil KucIoThl. CoM CEpHOM KUCIOTHI, KAUECTBEHHAS PeaKlus Ha Cyab(aT-NOH.
Haxoxnenue cepel U ee cCoeAMHEHUH B IPUPOJe. XMMUYECKOE 3arpsI3HEHUE OKPYKAKOIIEH
Cpelbl COSAMHEHUSME cepbl (KUCIOTHBIC JOXK/IH, 3arPSI3HEHUE BO3yXa U BOJIOEMOB),
CHOCOOBI €ro MpeA0TBPAaIlCHUS.

O6mas xapakrepucTuka 3aeMeHToB VA-rpyrbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIICHUS. A30T, paclipoCTpaHEHHE B IPUpPOe, PU3NIECKUE U
XxuMHueckue cBoiictBa. KpyroBopot a3ora B mpuposie. AMMHaK, ero puandeckue u
XMUMHYECKHE CBOWMCTBA, MoJyuyeHHe U npuMeHenne. Coiau aMMOHuS, UX (pu3ndecKue u
XUMHUYECKHE CBOICTBa, puMeHeHne. KauecTBeHHas peakiiys Ha HOHbI aMMOHUS. A30THas
KHCJIOTA, ee MoJydeHue, (PU3NUECKIe U XUMUIECKUE CBOWCTBA (00MIHMe KaK MPeICTaBUTEINs
KJ1acca KUCIIOT U crieruduueckue). Mcronbp30BaHre HUTPATOB M COJICH aMMOHUS B KA4eCTBE
MUHEPAIbHBIX YA0OpeHH. XUMHUECKOE 3arpsi3HEHNE OKPY)KAIOIIEH CpeIbl COSIMHEHUIMHU
a3oTa (KUCIOTHBIC TOXK/IH, 3arPsA3HCHUE BO3/IyXa, MOYBBI M BO10eMoB). Docdop,
amoTporHbie Mogudukanuu pocdopa, pu3ndeckrue u XUMHUIECKHe CBOHCTBA. OKCHT
docdopa (V) u dochopras kuciaora, GU3NUECKHE U XUMUIESCKUE CBOWCTBA, MOJyYCHHUE.
Hcnonp3oBanue GochaToB B Ka4eCTBE MUHEPATBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31eMeHTOB IV A-rpynmbel. OcoOeHHOCTH CTPOEHHUS aTOMOB,
XapaKTCPHBIC CTCIICHU OKHUCIICHHA. anepog, AJUIOTPOITHBIC MOI[I/I(i)I/IKaIII/II/I,
pacrnpocTpaHeHHe B pupoje, (pusndeckre U XMMHIECKUe CBOMCTBa. AZCOopOLus.
Kpyrosoport yraepoaa B npupoze. OKcuibl yriaepoaa, ux pusnieckue u XMMHYECKue
CBOMCTBA, JACMCTBHE HA KUBbIC OPTraHU3MBI, TOJYYEHUE U IPUMEHEHHE. DKOIOTUYECKUE
po0JIeMbl, cBsi3aHHbIE ¢ OkcuaoM yriepoaa (IV), rumoresa riio0aabHOTO MOTEIICHUS
KJIMMaTa, MapHUKOBBINA 3G (deKT. YTonbHast KUCIOTA U €€ CONH, UX (PU3NYECKUE U
XUMHNYCCKHUEC CBOﬁCTBa, MOJIYYCHHEC U IPUMCHCHUC. KauecTBennas peaKknui Ha Kap60HaT-
noHbl. VMcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SIICTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHMYECKUX BEILECTBAX KaK O COEIMHEHUSAX yriepoja
(meraH, 9TaH, STUIIEH, alleTUICH, YTAHOJI, INIMLEPUH, YKCYCHas kuciota). [IpupoaHbie
MCTOYHHKH YIIIEBOJOPOIOB (yroJib, MPUPOIHBINA Ta3, He()Th), MPOIYKTHI HX MEPEPadOTKH
(6eH3uH), UX pOJIb B OBITY U MPOMBIIUICHHOCTH. [T0HSITHE O OMOJIOTUYECKH BayKHBIX
BELIECTBAX: 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. Ooume npeacrasieHus o6 okcuae kpemuus (1V) u
KpeMHUeBOM kucioTte. CUIIMKATHI, UX UCIIOIb30BaHUE B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH.
Baxuelimue cTpouTenbHble MaTepHallbl: KepaMHKa, CTEKIIO, LIEMEHT, OETOH, JKeIe300€TOH.
[IpoGnembl 0e30MacHOTO UCTIONIB30BAHMS CTPOUTEIBHBIX MATEPHATIOB B IIOBCETHEBHOM
KU3HHU.

XUMHYeCKHH IKCIIEPHUMEHT:

u3yveHrne 00pa3ioB HEOPraHUIECKHUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI, IIPOBEICHUE
Ka4C€CTBCHHBIX peaKHHﬁ Ha XJIOpUA-UOHBI U Ha6J'[IO,HeHI/IC IIPU3HAKOB UX IMPOTCKAHUA, OIIbITHI,
oTpakaromre Gpu3nueckue 1 XUMUIECKHE CBOWCTBA raJIOreHOB U X COCAUHEHUI (BO3MOKHO
MCIIOJIb30BaHUE BUICOMATEPHAIIOB), 03HAKOMIICHHE ¢ 00pa3iaMu XJIOpUI0B (rajJoreHu10B),
O3HAKOMIICHHE C 00pa3laMu Cepbl U €€ COSTUHEHUIMU (BO3MOKHO HCIIOIb30BAHUE
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BUICOMATEPHAJIOB), HAOJIOJCHUE TTpoliecca O0yTrIIMBaHUsI caxapa MoJ| IeHCTBHEM
KOHILEHTPUPOBAHHOMN CEPHOI KUCIIOTHI, U3yUYEeHUE XUMUYECKUX CBOMCTB pa30aBIeHHOM
CepHOM KUCIIOTHI, MPOBEACHNE KAUeCTBEHHOHN peakIiy Ha Cylb(aT-uoH U HAOII0AeHNE
MpU3HAKa ee MPOTEeKaHMsl, 03HaKOMJICHHE ¢ (PU3MUECKUMU CBOICTBaMH a30Ta, Gpochopa u ux
COeIMHEHUH (BO3MOXKHO UCIIOIB30BaHUE BUICOMATEPHAIOB), 00pa3iaMu a30THBIX U
dbochopHBIX yIoOpeHuii, mojyueHue, coonpanue, pacrio3sHaBaHUE U U3yYCHHE CBONCTB
aMMMaKa, IPOBeJICHHE KaYeCTBEHHBIX PEaKIiil Ha HOH aMMOHHUA U GochaT-uOH U U3yUCHHE
MIPU3HAKOB UX IPOTEKAHHUs, B3aUMOJECICTBUE KOHLIECHTPUPOBAHHOM a30THON KUCIIOTHI C
MeJbI0 (BO3MOXKHO MCIIOJIb30BAHUE BUICOMATEPUAIIOB), U3YYCHHUE MOJICIICH
KPUCTAINTMYECKHUX PELIETOK alMa3a, rpaduTta, QpysiepeHa, 03HaKOMIIEHHUE C TPOIIECCOM
azcopOLMU PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM IIPOTUBOIa3a,
MoJiyueHue, coorpanue, paclio3HaBaHUE U U3yUYeHHE CBOMCTB YIJIEKUCIIOTO Tra3a, MPOBEICHUE
KayeCTBEHHBIX PEaKIMii Ha KapOOHAT U CHIIMKAT-UOHBI  U3YUEHHE TPU3HAKOB UX
MIPOTEKaHUsA, 03HAKOMJICHHE C MTPOYKLIHUENW CUIIMKATHOW MPOMBILIJIEHHOCTH, PELICHUE
AKCIIEPUMEHTAJIbHBIX 3aa4 110 TeMe «BakHele HeMeTalIbl U UX COEAMHEHU.

MeTajliibl H UX COeAMHEHHS

OO01mas xapakTepucTUKa XUMUYECKIX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TMOJIOKEHUS
B [lepuoanueckoi cucreme xuMuueckux sneMeHToB J[.M. MenzaeneeBa u CTpOeHHsSI aTOMOB.
Crpoenue metaioB. MeTtainyeckast CBsi3b M METAIIMYECKAsE KPUCTAIUIMYECKAs PEIIEeTKA.
DNEeKTPOXUMHUYECKUHN Psijl HAMPsDKEHU MeTalioB. Du3nyeckre 1 XuMUYECKUE CBOMCTBA
MeTaiioB. O6mMe crnocoObl monyueHus: MeTayioB. [IoHsATHE 0 KOPPO3UH METANIIOB,
OCHOBHBIC CITOCOOBI 3alUTHI UX OT Koppo3uu. Cruiassl (cTaib, 4yTyH, JFOPATIOMHHUH,
OpoOH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIIIEHHOCTH.

[Ilenounbie MeTauIbl: TONOXKEHUE B [lepronueckoit cucteMe XuMu4eckux sneMeHToB J[. M.
MenpeneeBa, CTpOEHUE UX aTOMOB, HaXOX/JIeHHE B Tpupoe. Pu3nueckue U XUMUIECKHE
cBoiicTBa (Ha mpuMepe HAaTpus U Kanus). OKCHIIBI ¥ THAPOKCUIBI HATPHUS U KU,
[IpuMmeHeHne MeT0YHbIX METAIVIOB U UX COCTMHEHU.

[I{eoyHO3EMENBHBIE METAJUIBI MArHUM U KaJIbLIM: TTO10keHUe B [leproanueckont cucreme
xuMuyeckux ieMeHToB J[.M. MenzeneeBa, cTpoeHuE UX aTOMOB, HAXOKJIEHUE B IIPUPOJIE.
du3znyueckre U XMMUUYECKHE CBOMCTBA MarHus U Kalblinsa. BaxkHelne coe JMHEHUS KaIbIIUs
(oxcua, THAPOKCHI, coNn). JKeCTKOCTh BOBI M CITOCOOBI €€ YCTPaHCHHS.

AsroMuHMiL: TTonokeHue B [lepuonnueckoit cucreme XuMudeckux anemeHTos /. 1.
MenaeneeBa, CTpOEHUE aTOMA, HAXOXKIACHHUE B ITpupoae. PU3nueckue U XUMUUECKHE
cBOMcCTBa amtoMUHMS. AMGBOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHUS.

Keneszo: monoxenue B [lepuoanueckoit cucreme xumuueckux snemeHToB [[.1. Mennaeneena,
CTPOEHHE aToMa, HaXOKAeHUe B pupojie. Pu3ndyecknue 1 XUMHUUECKHE CBOMCTBA JKele3a.
Oxcuppl, rumpokcust u comn xenesa (1) u xenesa (I11), ux coctas, CBOHCTBA U MOTyYCHHE.

XUMHYeCKHH IKCIIEPHUMEHT:

O3HAKOMJICHHE C 00pa3IlaMH METAJJIOB U CIIJIaBOB, UX (PU3UUYECKUMHU CBOMCTBAMHU, U3YUCHUE
Pe3yabTaTOB KOPPO3UH METAIIOB (BO3MOYKHO HCIIOJIB30BaHHE BUIEOMATEPHATIOB),
0COOEHHOCTEH B3aMMO/ICHCTBHS OKCHJIA KaJIbIIUs U HATPHS C BOJIOW (BO3MOXKHO
HCIIOJIb30BaHUE BHICOMATEPHAIIOB), UCCIICIOBAaHHE CBOMCTB JKECTKOM BOJIBI, ITpoIiecca
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TOPEHUS JKesie3a B KUCIopoae (BO3MOXKHO MCIIOJb30BAaHUE BUACOMATEPHAJIOB), IPU3HAKOB
MPOTEKaHKsI KAYeCTBEHHBIX PEAKIIMI HA MOHBI: MarHHs, KaJIbIHs, aTFOMUHUS, IIMHKA, JKelie3a
(1) u xene3a (1), meau (1), HabmrOACHKUE U ONTKUCAHUE TTPOLIECCOB OKPAIIUBAHUS TNIAMCHU
HMOHAMHM HATPHUs, KaJHsl U Kablks (BO3MOXKHO UCIOJIb30BaHNE BHICOMATEPHAIIOB),
UcclieIoBaHie aM(pOTEPHBIX CBOWCTB THAPOKCH/IA ATFOMUHMSI U THIPOKCHIA IIMHKA, PEIICHNE
IKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHeHIIne MeTaIbl ¥ UX COCAUHCHUS.

XuMHUS U OKPYKAKOIIAs cpeaa
BemiectBa 1 Matepuansl B HOBCEHEBHOM KM3HU YelioBeKa. be3onacHoe ucnoyib30BaHue
BELIECTB U XUMUYECKHX peakiuii B ObITy. [lepBas moMoIIb npu XUMUYECKUX 0XKOrax U

OTPABJICHUSAX.

XUMHUYECKOE 3arps3HEHUE OKPYXKaroIeH cpeibl (peeabHast JOmycTUMasi KOHIIEHTPaIHsI
Betiects, ganee — [1JIK). Poiab XumMun B pelIeHHH KOJIOTHYECKUX IIPOOIIEM.

XUMHUYeCKUI IKCTIEPUMEHT

H3ydeHHe 00pas3IioB MaTepHaioB (CTEKIIO, CIIaBbI METAJLIOB, TOJIMMEPHBIC MAaTEPHAIIBI).
MexnpeamMeTHble CBSI3U

Peanuzanust MeXIpeIMETHBIX CBSI3€H NP N3YUYEHUH XUMHHU B 9-M KIJ1acce OCYIIECTBIIIETCS
Yyepes UCIOJIb30BaHKE KaK OOIIHUX €CTeCTBEHHO-HAYUHBIX MOHITHIA, TaK U MOHSATUH,
ABJIIOIUXCA CUCTEMHBIMU JIA OTACJIBHBIX IMTPEAMETOB €CTCCTBCHHO-HAYYHOI'O IUKIJIA.
OO0111e ecTecTBEHHO-HAYYHbIE TIOHATHSA: HAYYHBIH (PakT, TUNOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KJIacCU(PUKALIMS, TIEPUOANIHOCTD, HAOIIOACHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE,
M3MepeHHue, MOJIeIb, IBJICHHE, TAPHUKOBBIN 2PEKT, TEXHOIOTHSI, MAaTepHUAIIHI.

®duzuka: MaTepusi, aToM, IEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
PaaOaKTUBHOCTB, MOJICKYIIA, BJ'IGKTpI/I'-IGCKI/II\/JI 3apAand, MPpOBOAHWKH, ITOJTYIIPOBOJAHWKH,
JTUDIIEKTPUKHU, (OTORIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHIE BEIIeCTBa, ras,
pacTBOp, PaCTBOPUMOCTbD, KPUCTAITUYECKAs PEIIETKA, CIUIaBbl, PU3NYECKHE BEIIMUNHBI,

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

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

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IlnanupyemMble pe3yabTaThbl 0CBOEHHUS
Y4eOHOro nmpeamera

JINYHOCTHBIE pe3yabTaThl
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JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTPaMMBbl OCHOBHOTO OOIIIET0 00pa3oBaHus
JOCTUTAIOTCS B X0J1¢ O0YYEHHUs XMMHH B €IUHCTBE YICOHOM M BOCITUTATEILHOM
JEeSTEIbHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMHA POCCUHCKUMH COIIMOKYIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMU B OOIIECTBE 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) INATPHOTHYECKOI0 BOCIUTAHUS

LIEHHOCTHOI'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HaCJIeUI0, TOHNMAaHUs 3HaYEeHHUsI XMMUYECKON HayKH B )KU3HU COBPEMEHHOT'0 OOIIECTBa,
CTIIOCOOHOCTH BIIA/IETh JIOCTOBEPHON MH(POPMALKEH O TIEPETOBBIX TOCTUKEHUAX U OTKPBITHIX
MHPOBOH U OTEYECTBEHHOW XMMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 yCTPOWCTBE
MUpa U 00IIEeCTBa,;

2) rpaKIaHCKOT0 BOCIIUTAHUS

IIPEJCTABICHUS O COLIMAIBHBIX HOPMAaxX M MpaBUaX MEKIMUYHOCTHBIX OTHOILIEHUI B
KOJUIEKTHBE, KOMMYHUKATHBHOW KOMITETEHTHOCTH B OOIIIECTBEHHO ITOJIC3HOU, yueOHO-
HCCIIEI0BATEIbCKOM, TBOPUECKON U APYIUX BUAAX JESATEILHOCTH, TOTOBHOCTH K
pa3zHo00pa3HOi COBMECTHOM /I TEILHOCTH MPH BHITIOJTHEHUH YI€OHBIX, TO3HABATEIIbHBIX
3ajJa4, BHIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/JaHUN y4eOHBIX POEKTOB,
CTPEMJICHUSI K B3aUMOTIOHMMAHUIO ¥ B3aUMOTIOMOIIM B MIPOIIECCE ITON yueOHO
JESATEIBHOCTH, TOTOBHOCTH OLIEHUBAThH CBOE IOBEJEHHUE U ITOCTYIIKA CBOMX TOBapULIEH €
MMO3UIIMKU HPABCTBCHHBIX U IMPABOBLIX HOPM C Y4ETOM OCO3HAHUA HOCJ'IGI[CTBI/II\/'I HOCTYHKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE U XMMUYECKOM pEeaKkIH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISAIOIINE OCHOBY JUIS
MIOHMMAaHMsI CYITHOCTH HayYHON KapTUHBI MUPA, PEICTaBIECHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHSI IPUPOJIBI, B3AUMOCBS3SX YEIOBEKa C IPUPOIHON CpeNo, O
pOJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[103HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA ITOJIyYEHUE HOBBIX 3HAHUMN 110 XUMUH,
HE0OXOUMBIE JIJIs1 00BICHEHHS HAOJI01aeMbIX TIPOIECCOB U SIBICHUH, TTO3HABATEILHOM,
MH(OPMAIIMOHHON U YUTATENIbCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHOMN
paboTHI C yUeOHBIMH TEKCTaMH, CITPABOYHOM JTUTEPATYPOH, JOCTYITHBIMU TEXHHYECKUMHU
cpeacTBaMu MHGOPMAITMOHHBIX 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) hopMupOBaHUS KYJIbTYPbI 310POBbS:
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OCO3HAHME LEHHOCTH KM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 37J0pOBBIN 00pa3 )KU3HU, OCO3HAHUE MTOCJICCTBUI U HEMPUITHE BPEAHBIX IPUBBIYEK
(ymoTpebiieH st aKorosi, HAPKOTUKOB, KYPEHHs), HEOOXOAUMOCTH COOJIOACHHUS TPABHUIT
0€30MMacHOCTH MPH OOpaIICHUH ¢ XUMUYECKMMHU BELIECTBAaMH B ObITY U pealbHON KHU3HHU,

5) Tpy10BOr0 BOCIIUTAHUS

MHTEPEC K MPAKTHYECKOMY W3YUEHHUIO podeccuii U TpyAa pa3iuvaHOr0 poja, yBaKEHHE K
TPYZy U pe3yibTaTaM TPYAOBOW AEATEILHOCTH, B TOM YHCIIE HA OCHOBE IPUMECHEHHS
MPEIMETHBIX 3HAaHUN 110 XMMUH, OCO3HAHHBIN BHIOOP MHAMBHIYATbHON TPACKTOPUU
MPOJIOJDKEHHS 00pa30BaHUS ¢ YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCTIEUTHON MPO(PECCHOHATBHON NeSITETbHOCTH U
pa3BUTHUS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTD aIalTUPOBATHCS B MPOPECCHOHAIBHOM Cpefe;

6) 3K0JOrH4ecKOro BOCIUTAHMSA:

9KOJIOTHUYECKH 11e1eco00pa3Hoe OTHOLICHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHUSI, TOHUMAaHUE IIEHHOCTH 3JJOPOBOTO U OE30ITACHOTO 00pa3a KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3NYECKOMY M IICUXUYECKOMY 37I0POBbIO,
OCO3HaHUE IICHHOCTHU COOJIFOICHUS TTPABHII OE30ITaCHOTO TIOBEICHUS TIpH paboTe ¢
BEIIECTBAMH, a TAKXKE B CUTYAI[USIX, YTPOKAIOIINX 3IOPOBBIO U )KU3HU JIIOJICH;

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

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

B cocraBe MCTAINMPCAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAUYUMBIC JIJIA (bOpMPIpOBaHI/ISI
MHPOBO33PEHUS 00IIIeHAYYHbIC TIOHITHS (3aKOH, TEOPHSs, 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 CAMOCTOSITEJIbHOMY 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, YCTAHABJIMBATH
B3aMMOCBA3b C ApYTUMU HOH?ITI/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 peaxunﬁ, YCTaHABJIMBATb MPHUYUHHO-CJIICACTBCHHBIC CBA3U MCKAY
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00BEKTAMHU U3YUYCHHUSI, CTPOUTH JIOTUUECKUE PACCYKICHUS (MHAYKTHUBHbBIEC, TCTYKTHBHBIE, 11O
AHAJIOTHH), IEJIaTh BBIBOJBI M 3aKIIOYCHUS;

YMEHHUE IIPUMEHSITD B IIPOLIECCE MO3HAHMS MTOHATHS (IPEAMETHBIC U METAIPEIMETHBIC),
CHMBOJIMUECKHE (3HAKOBBIE) MOJICIH, UCIIOJIb3yEeMbIE B XMMHUH, IPEOOPA30BBIBATH IIUPOKO
HNpUMEHSIEMbIC B XUMUHU MOJICIIbHBIC IPE/ICTABICHHS — XUMUYECKHI 3HAK (CHMBOJ
AIIEMEHTA), XUMUYecKasi popMysia U ypaBHCHUE XUMUYECCKOW PEAKI[H — PU PEILICHUN
yueOHO-1103HaBaTeIbHbIX 33/1a4, C yU€TOM 3TUX MOJEIbHBIX IPEJCTABICHUN BBIABIATD U
XapaKTepu30BaTh CYIIECTBEHHBIC TPU3HAKHA U3Y4aeMbIX 00BEKTOB — XUMHYECKHX BEIIECTB U
XUMHUYECKHUX PEaKLUil, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIEICTBEHHBIE CBA3U
U IPOTUBOPEYMS B U3y4aEMBbIX IIPOLECCAX U SABJICHUSIX.

Ba3oBble nccienoBarelbCcKHue 1eHCTBUA.

YMCHHC UCITIOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITO3HAHUS, a4 TAKKC
B KQ4C€CTBEC OCHOBBI JJIsA (bOpMI/IpOBaHI/ISI THIIOTE3bI 11O MPOBCPKE NPAaBUIIBHOCTU
BBICKAa3bIBACMbIX CYX(HCHHﬁ;

MpHOOpPETEHHUE OIBITA 0 MJIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEICHUIO YYCHUYECKHUX
HKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJIOM MPOIIECCa, CAMOCTOSTEIBHO MPOTHO3UPOBAThH
€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 MPOTUBOPEUHBYIO 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 OIpeJIeIEHHOI0 THIIA, TPUOOPETEHHE OMbITAa B 00JIACTH UCIIOIB30BAHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUI, OBJIa/IEHNE KYJIbTYpOil aKTUBHOTO
MCIOJIb30BAHUS PA3IMUHBIX MIOMCKOBBIX CUCTEM, CAMOCTOSTEIBHO BBIOMPATh ONTUMAIIBHYIO
(dbopMy npezacTaBiieHuss UHGOPMAIIMU U WIUTFOCTPUPOBATH PEIlIaeMble 3a/1a4l HECTIOKHBIMU
cXeMaMH, AMarpaMMaMH, ApyruMu ¢popmamu rpauku 1 UX KOMOMHAIIUSAMH;

YMCHHC UCIIOJIB30BATh U AHAJIU3UPOBATH B IIPOLIECCE yqe6H0171 u I/ICCJ'Ie,ZLOBaTeJ'IBCKOI‘/JI
JACATCIIBHOCTH I/IH(i)OpMaHI/II-O O BJIMAHWHA MPOMBINIJICHHOCTH, CCJILCKOI'O XO03siiCcTBa U
TPAHCIIOPTa Ha COCTOAHHUC oxpymaromeﬁ HpHpOI[HOI\/'I CpCabl.

KomMyHHUKaTHBHBbIe YyHHBepcaJlbHble Y4eOHbIe el cCTBHUA:
yMEHHUsI 33]1aBaTh BOIPOCHI (B X0/ Auanora u (M) TUCKYCCHH) MO CYIIECTBY 00CYKaaeMoi

TCMBI, q)OpMYJII/IpOBaTB CBOU NPCHJIOKCHUA OTHOCHUTCIIBHO BBITIOJIHCHU HpCHHO)KCHHOﬁ
3a4a4Hu,
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pUOOPETEHUE OMBITA PE3CHTALIUH PE3YIBTATOB BHITOJHEHUS XUMUYECKOTO SKCIIEPUMEHTA
(:;raBopaTopHOTO OIBITA, TA0OPATOPHOI PAOOTHI MO MCCIIECIOBAHUIO CBOWCTB BEIIECTB,
y4eOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTD B COBMECTHON CO CBEPCTHUKAMM I1O3HABATEIBLHON U
HCCIIEIOBATENBCKOM IeATEeIbHOCTH MIPU PEIIEHUU BO3HUKAIOIIUX MMPOOJIEM Ha OCHOBE y4yeTa
OOIIMX MHTEPECOB M COTJIACOBAHUS MO3ULIKH (00CYKICHHUS, 0OMEH MHEHUSIMH, MO3TOBBIC
LITYPMbI, KOOPAUHALMS COBMECTHBIX JIEUCTBHI, ONIPENEICHNE KPUTEPUEB I10 OLICHKE
Ka4yeCTBa BBIIIOJHEHHON pabOoThI U 1Ip.).

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSITEIFHO ONPEACIIATD LENN ASATEIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIHMPOBATH M IMPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JIESATEIILHOCTH, BHIOMPATH
Hau6oee 3 pexTuBHBIE CIOCOOBI pelieHus Y4eOHbIX U TO3HABaTeNbHBIX 3a/ad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATH IIPEIOKEHHBIN AJITOPUTM ACUCTBUI IIPU
BBITIOJTHEHUH 33/IaHUN C YUETOM MOJTyYeHUS! HOBBIX 3HAHHUM 00 M3ydaeMbIX 0ObEKTaxX —
BEIECTBaX M PEAKIIHIX, OIICHUBATh COOTBETCTBUE TIOJIYYSCHHOTO Pe3yJIbTaTa 3asBICHHON
1L[eJTH, YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPeAJiaraeéMble B YCIOBUU
3aJIaHUi.

HpenMeTHme PE3yabTaTbl

B cocraBe npeaMeTHBIX pe3yabTaTOB I10 OCBOEHUIO 0053aTEIBLHOTO COACPKAHMS,
YCTaHOBJICHHOTO JaHHOU (efiepanbHON paboueit mporpaMMoi, BBIIEISIOT: OCBOSHHBIE
00yJaroUMUCs HayIHbIC 3HAHUS, YMEHUS U CIIOCOOBI ISHCTBUM, BUIBI ICITEIHHOCTH TI0
MOJIYYEHHUIO0 HOBOTO 3HAHMsI, €T0 HHTEPIPETAINH, TPEOOPa30BaHUIO U TPUMEHEHUIO B
Pa3IUYHBIX YY€OHBIX U HOBBIX CUTYaIUX.

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, CII0KHOE 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 OKUCIICHHS, XUMUYECKas
peakius, KiacCupUKaIUs PEaKuii: peakIui COSTUHEHUS, PEAKIINH PA3JIOKCHHUS,
peaKIuu 3aMeNIeHNs, PeaKIIui 0OMeHa, K30~ U SHJOTEPMHUYECKHIE PEaKInH,
TETIOBOM (P PEKT peakiuu, siIpo aToMa, AIEKTPOHHBIN CI0M 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;
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e HCIMOJB30BATh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTAaBJICHUs (DOPMYIT BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIIUH;

e ONPEAETATH BAJICHTHOCTH aTOMOB AJIEMEHTOB B OMHAPHBIX COCINHEHHSX, CTETICHD
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUAX, IPUHAIIICKHOCTh BEIIECTB K
OTIpeNIeJIEeHHOMY KJIACCY CO€AMHEHUH 1o (popmynam, BUJ XUMHUYECKOH CBS3U
(koBaJICHTHAsI ¥ MOHHAs) B HEOPIaHUUECKUX COCTUHEHUSIX;

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

e ONKCHIBATh U XapaKTepu30BaTh TabnuuHyto popmy [lepnonndeckoii cuctemMbl
XMUMHYECKUX 3JICMEHTOB: pa3jinyaTh MOHATH «IJIaBHAs 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[ spa, o0Iiee 4ucio
AJICKTPOHOB U PACIIPEICIICHNUE UX 10 AICKTPOHHBIM CIIOSM);

e KJaccU(PUIMPOBATH XUMUUECKHE FJIEMEHTHI, HEOpraHMYECKHUE BEIIECTBA,
XMUMHUYECKHE peakiuu (110 YMCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BELIECTB, MO
TEIIOBOMY 3D HEKTY);

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

e IIPOTHO3UPOBATH CBOMCTBA BEILLIECTB B 3aBUCUMOCTU OT UX KaUECTBEHHOT'O COCTAaBa,
BO3MO>KHOCTH IPOTEKaHUSI XUMUYECKUX MTPEBPALICHUH B pa3JIUYHbIX YCIOBUSX;

e BBIYKCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOI'0 JIEMEHTA 10 (POpMYJIe COETMHEHUS, MaCCOBYIO
JIOJIIO BELIECTBA B PACTBOPE, MPOBOJUTE PACUETHI IO YPABHEHUIO XUMUYECKON
peakuuu;

e TIPUMEHSATH OCHOBHBIE OIE€pAIIUU MBICIUTEIBbHOMN AESITEIbHOCTU — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IICHHE, CUCTEMATH3AIIUIO, KITaCCU(UKAIINIO, BBISIBIICHHE
MPUYMHHO-CJIEACTBEHHBIX CBSI3€W — /1JI U3YyUEHUsI CBOMCTB BEIIECTB M XUMUUYECKHUX
peakuuii, ecTeCTBEHHO-HAay4YHbIE METO/IbI IIO3HAHMSI — HAOJII0IEHUE, U3MEpPEHHE,
MOJIETTMPOBAHKE, IKCIIEPUMEHT (peabHBINA M MBICIICHHBI);

e CIIEZOBATH MIpaBUJIaM MOJIb30BAHUS XUMHUECKOH MOCY10i U 1a00paTOpPHBIM
o0opy/oBaHueEM, a TaKKe MPaBHUIaM OOpallleHus C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBIITOJHEHUIO 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 MIETIOYEH 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 . XUMHUYECKHUM IIEMEHT, aTOM,
MOJICKYJIA4, UOH, KaTUOH, aHHOH, IIPOCTOC BEUICCTBO, CJI0KHOC BCIUICCTBO,
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BAJICHTHOCTb, AJIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS], XUMUYECKASI
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, OKUCIICHHE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBA3b (KOBAJCHTHAsS, HOHHAS, METAJLTUYECKas),
KpHUCTAJUIMYECKasl peIIeTKa, KOPPO3Usl METAJIJIOB, CIJIaBbl, CKOPOCTh XUMHUYECKOM
peakuuu, npeaeabHo gonyctumMas konueHntpanus [IJIK BemecTsa;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MTOHATHN U TPUMEHSITh 3TH
MOHATHS IIPU ONIMCAHUU BELECTB U UX NPEBPALICHUI;

e HCIIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY ISl COCTaBIICHUS (POPMYII BEIIECTB M
YPaBHEHUN XUMUYECKUX PEAKLIUN;

e OIpEIEATh BAJICHTHOCTh U CTENIEHb OKUCJICHUS XUMHUYECKUX JIEMEHTOB 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,

e packpsiBaTh cMbIch [lepuoguueckoro 3akona J[.1. MenaeneeBa u
JIEMOHCTPHUPOBATH €r0 MOHUMAHHE. OMUCHIBATh U XapaKTEPU30BATh TAOIHMYHYIO
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
MEePUOIUYECKON TaOIHIIe, C YUCIOBBIMU XapPAKTEPUCTUKAMHU CTPOCHHUSI aTOMOB
XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsjl AApa, 0OIIee YKCIO DIEKTPOHOB U
pacrpeneieHiue uX 10 3JICKTPOHHBIM CJI0sM), O0BSICHITH OOIIHe 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB AJIEMEHTOB U UX COCIMHEHUH B MpPEIesIax MAJIbIX IEPUOJIOB U
IJIaBHBIX MTOATPYIII C YYETOM CTPOEHHUS UX AaTOMOB;

e KJaccU(PUIIMPOBATH XUMUYECKHE PJIEMEHTHI, HEOpraHMYECKHE BEIIECTBA,
XUMHYECKHE peakiuu (10 YUCITy U COCTaBy y4aCTBYIOIIMX B PEAKI[UH BEHIECTB, 110
TerI0BoMY 3G (}EeKTy, M0 U3MEHEHHUIO CTENEHEH OKUCICHUS XUMUYECKUX
SJIEMEHTOB);

e XapakTepusoBaTh (OMHMCHIBATH) OOIIHE U CrICIU(DUIECCKUE XMMHUUECKHE CBONCTBA
MPOCTHIX U CJIIOKHBIX BEHIECTB, MOATBEPKAAsi OMUCAHUE TPUMEPAMU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

e COCTaBJISITh YPABHEHUS AJIEKTPOJIUTAYECKON AUCCOUMALIMKU KUCIIOT, IEI0YEeH 1
CoJieH, MOTHBIE ¥ COKPAIICHHbIE YpaBHEHHsI peaKluii HOHHOTO OOMEHa, YpaBHEHHUSI
pEaKIHii, MOATBEPKAAIOIIUX CYIIIECTBOBAHNUE TEHETUUECKOMN CBI3H MEXKIY
BEILIECTBAMM PA3JIUYHBIX KJIACCOB;

e PaCKpBIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI TOCPEICTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OanmaHca STUX peaKlui;

e TPOTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX MTPEBPAILICHUM B Pa3JIMUHBIX YCIOBHSIX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCCOBYIO JIOJO0 XMMHYECKOT0 dJIEMEHTa 10 (hOpMyJie COeTMHEHUS, MaCCOBYIO
JIOJTIO BEIIECTBA B pACTBOPE, MPOBOJIUTH PACUETHI 0 YPABHEHUIO XUMUYECKOU
peakuuu;

e coOr0/1aTh MpaBUiIa MOJIB30BAHUS XUMHUYECKON TTOCYION U J1aOOpaTOPHBIM
o0opyoBaHueEM, a TaKKe MpaBuiia OOpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
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HUHCTPYKIIMSIMH T10 BBIMTOJHEHUIO JTAOOPATOPHBIX XMMHUYECKHX OIBITOB 110
HOJTYYEHHIO U COOMPAHUIO Ia3000pa3HbIX BEMIECTB (AMMHAKa U YIJIEKUCIIOTO rasa);

e IPOBOIMTH PEAKIINH, TOATBEPIKIAIOIINE KAUCCTBEHHBIM COCTaB Pa3IHYHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOPHI-, OPOMHUI-, HOAU/-, KapOOHAT-,
docdar-, cumukar-, cyabdar-, THAPOKCHA-HOHBI, KATHOHBI AaMMOHUS M HOHBI
U3YYEHHBIX METAIUIOB, IIPHCYTCTBYIOIINE B BOAHBIX PACTBOPAxX HEOPraHUUECKUX
BCIICCTB;

e IPHMEHSATH OCHOBHBIC OICPAIINH MBICIUTEIILHOM AESTEILHOCTH — aHAIM3 U CHHTES,
cpaBHeHHE, 0000IICHNE, CHCTEMATH3AIMIO, BBISIBIICHHE TIPUYHHHO-CIICACTBCHHBIX
CBsI3€l — JUTSl M3YYCHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIIUii, €CTECTBEHHO-
Hay4YHBIC METOIbI TO3HAHUS — HAOJIIOICHIE, M3MEPEHHE, MOJICIIMPOBAHNE,
9KCIIEPUMEHT (peabHbIA U MBICIICHHBI).

Ilepeuenb (KOAM(PUKATOP) pacnpeaeJeHHbIX 10
KJIaccaM MpoBepsieMbIX TPeOOBAHUN K
pesyabTatam OOII OO0 u 3j1eMeHTOB
COJePKAHMSA 10 XUMUH

8-t KJIACC

IIpoBepsiemble TpeGoBaHus K pe3yabTatam ocBoeHus OOII

Kon nposepsiemoro

pesyanTaTa IIpoBepsiemble npeamMeTHbIe pe3yabTaThl ocBoeHus OOII OO0

1 ITo Teme: ((HepBOHa‘{aJILHBIe XUMHWYCCKUC ITOHATHUA

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX ITOHATHI. aTOM,
MOJIEKYJIa, XMMHUUYECKUN IEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE
BEIECTBO, CMeCh (OHOPOIHAS M HEOHOPO/IHAS), BAJICHTHOCTH,
OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast 1051 XUMUYECKOTO
3JIEMEHTa B COEAMHEHUH, MOJISIPHBINA 00BEM, XUMUYECKasi peakLus,
KJIacCU(UKALMs PeaKIUil: peakliuy COeTMHEHUS], peaKluu
PAa3JIoKEHUs], peaKkIMK 3aMEeIleHHs], peaKIui 0OMEHa, 3K30- U
SHI0TEPMUYECKUE PEAKIINH, TEIUIOBOM 3(PPEeKT peakiuu, pacTBop,
MaccoBasi J10Jis BenecTBa (IPOLEHTHAs KOHIIGHTPAIIKsI) B PacTBOPE

11

HUIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHSITHH U
MMPUMCHATH OTU MMOHATHA ITPU OIIMCAaHUN BEIIECCTB U UX npeBpameHI/Iﬁ

1.2

MCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIsl COCTaBICHUS (POPMYIT

1.3 N .
BCIICCTB U YPABHCHUN XUMHUYCCKUX PCAKIIUU

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MACChI BEILIECTB,
1.4 MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO yUEHHs, 3aKOHa
ABoraapo
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1.5

OonpeaACIsAThL BAJICHTHOCTb aTOMOB 3JICMCHTOB B 61/IHapHBIX
COCAUMHCHUAX

1.6

KJIacCH(PUIUPOBATH XUMUYECKUE PEAKLIUU (10 YUCITY U COCTaBY
y4aCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TeIIOBOMY 3 dekTy)

1.7

BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCChbL
BCIICCTB

1.8

BBIUHCIISTH MACCOBYIO JIOJTF0 XUMHUYECKOTO 3JIEMEHTA M0 PopMyIie
COETMHEHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BEIICCTBA B PACTBOPE

1.10

IPUMCHSTh €CTECTBCHHO-HAYYHbIC METOIbI TO3HAHUS - HAOIIOICHUE,
U3MEepeHHe, MOJICIINPOBAHIE, SKCIIEPUMEHT (peabHBIN U
MBICJICHHBII)

ITo Teme: «BaxHenme npeIcTaBUTENIN HEOPraHUYECKUX BEIIECTB)

2.1

PACKPBIBATE CMBIC]T OCHOBHBIX XUMHUYCCKUX TTOHSITHI OKCH [,
KHCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OINpEAEIATh MPUHAJIEKHOCTD BEILIECTB K ONPEAEIEHHOMY KJlaccy
coequHeHui o popMynam

2.3

I(J'IaCCI/I(bI/II_II/IpOBaTB HCOPraHUYCCKUEC BCIICCTBA

2.4

XapakTepu3oBath (OMHUCHIBATH) OOIIHE XUMUUECKHE CBONCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPK/Asi OITUCAHUE TTPUMEpaMH
MOJIEKYJIIPHBIX YPaBHEHUU COOTBETCTBYIOUIUX XUMHUECKUX PEaKIINil

2.5

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
KayeCTBEHHOI'0 COCTaBa, BOZMOKHOCTHU MPOTEKaHUSI XUMUYECKUX
NpPEBPALCHUN B PA3UYHBIX YCIOBUSIX

2.6

CJIeI0BATh MPAaBHJIaM I10JIb30BAHNS XUMHUYECKON MTOCYI0M U
71a0opaTOpHBIM 000pYyIOBaHUEM, a TAKXKe MTpaBUIaM OOpaleHHs ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU IO BBITIOJTHEHHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHHIO
ra3000pa3HbIX BeliecTB (BOAOPOIA U KUCIOPOIa), TPUTOTOBICHHIO
PacTBOPOB C OINPEAEIEHHON MaCCOBOM J0JIEW pacTBOPEHHOTO
BEIIECTBA, [JIAHUPOBATh U IPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI 1O
pacro3HaBaHUIO PACTBOPOB IIEJI0UYEN U KUCIIOT C TOMOIIBIO
UHIUKATOPOB (JlakMyc, (heHondTarerH, METHIIOPAHXK U JIPYTHUE)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XMMUYECKON peakuu

ITo Teme: «Ileprnonnueckunii 3akoH u [leproauyeckas cucrema
xumMuueckux snemeHToB . . MenaeneeBa. CTpoeHre aTOMOB.
Xumuyeckas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIBHbBIEC PEAKIIUN

3.1

PacKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATHIA: Ap0 aToMa,
JJIEKTPOHHBIN CIIOM aTOMa, aTOMHasi OpOUTallb, pajnyc aToMa,
XUMHYECKast CBSA3b, MOJISIPHAS M HEMOJSpHAs KOBAJICHTHAs CBSI3b,
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SJICKTPOOTPULATCIIbHOCTL, MOHHAs CBA3b, NOH, KATHUOH, aHUOH,
CTCIICHb OKUCJICHHUA

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHUE 3JICMCHTBI

3.3

OTHCHIBATh M XapaKTepru30BaTh TabmuuHyto hopmy Ilepuoamueckoit
CHCTEMBI XHMUYECKHX 3JICMEHTOB: Pa3JInYaTh MOHATHS «TJIaBHAS
noarpymnmna (A-rpymmna)» u «aodounas noarpynma (b-rpymmna)y,
«MaJtbley U «OOJIBIINEY TIEPUOIBI

3.4

packpbiBaTh cMblich [lepuonnueckoro 3akona /.M. Menaeneena:
JIEMOHCTPHUPOBATH OHUMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX 3JIEMEHTOB OT UX MoJioxkeHus B [lepuoanueckoit
CUCTEME

3.5

COOTHOCUTH 0003HAYCHHMSI, KOTOPBIC UMCIOTCSI B TAOJIHIIE
«llepnognueckas cucrema XuMA4eCKux 3nemeHToB /. 1.
MeneneeBa» C YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsijl A/pa, 00IIee YKCII0
9JIEKTPOHOB M PACIIPEACIICHUE UX 10 SJIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATL CTCIICHDb OKHUCICHUA 9JICMCHTOB B 6I/IHapHLIX
COCAUHCHUAX

3.7

OIPEICTISITh BUJI XUMHUYECKO# CBsA3M (KOBAJICHTHASI U HOHHAs) B
HEOPraHUYECKUX COCAUHEHUAX

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAaHUSA

HepBOHaHaJ'IBHBIe XUMHUYCCKUC ITOHATHA

11

IIpeamer xumun. Poiib XMMUU B )KU3HU YETIOBEKA. XUMHUS B CUCTEME
Hayk. Tena u BenjectBa. du3nueckue CBOMCTBA BEIIECTB. ArperaTHoe
COCTOSIHUE BEILECTB

1.2

IToustue o METOAaX MO3HAHUA B XUMHU. Yucteie BCIIIECTBA U CMCCH.
Cnoco0Obl pa3aeneHus cMecei

1.3

ATOMBI U MOJIEKYJIbl. XUMHUUYECKUE 37eMEeHThl. CUMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U cI0XKHBIE BeLlecTBa. ATOMHO-MOJIEKYJISIPHOE
ydeHue

14

XuMHU4YeCKast (I)OpMy.]'Ia. BaneHTHOCTh aTOMOB XHUMHUYECKHX AJIEMEHTOB.
3aKOH IIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTEIbHAS aTOMHAs Macca.
OrHocuTtenbHas MOJICKYJIsIpHAad Macca. MaccoBas 1011 XUMHYECKOIO
9JICMCHTA B COCIMHCHHNHA

1.5

Konnuectso BemectBa. Mosb. MounsspHas macca. Bzaumocss3b
KOJIMYECTBA, MACChl M YUCJIAa CTPYKTYPHBIX €IMHUI] BellecTBa. Pacuérsl
1o opMynaM XUMHUYECKUX COCTUHEHUH

[JOKYMEHT NMOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

Yoy "BEHAA", LLETONb AJIEKCAHAP OCKAPOBUWY, AUPEKTOP 19.10.26 15:54 (MSK) CepTudukat 037D036800A6B475B74059849D4414A7B6

[eiictByeT ¢ 14.08.26 no 14.11.27




DU3NYECKUE U XUMUYECKUE ABIEHUA. XUMUUYECKasl peakuus U €€
MPU3HAKU. 3aKOH COXPAHEHHS MAcChl BEIIECTB. XUMHUYECKUE
ypaBHeHus. Kinaccudukaius XuMHIECKUX peakiuii (coeInHeHMS,
pasyioKeHus, 3aMeICHUs, 0OMEHa)

1.6

XUMHUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM NTOCYI0H, €
NpaBUIaMH PabOTHI B J1a0OpaTOpUH U MPHUEMaMU O0OpaIeHUS C
1abopaTOpHBIM 000PYIOBAHUEM, H3YUCHHUE U OMTMCAHUE (DU3UIECKHUX
CBOWCTB 00pa3IllOB HEOPraHWYECKHUX BEILECTB, HAOIIOICHUE
¢du3nueckux (IUIaBIeHHE BOCKA, TasHHE JIbJa, PACTUPAHUE caxapa B
CTYyIIKE, KUTIEHUE U KOHICHCAIUS BOJIbI) M XUMHUUYECKHX (TOpPEHHE CBEUH,
NPOKAJMBAHUE MEIHOM POBOJIOKH, B3aUMO/ICHCTBUE MeJIa C KUCIIOTOM)
SIBJICHH, HAOIFO/ICHUE U ONTMCAHHUE IPU3HAKOB MPOTEKAHUS
XUMHAYECKHUX peakiuil (pa3iokeHne caxapa, B3auMOJICHCTBUE CEPHOM
KHCJIOTHI C XJIOpUIOM Oapus, pasinokenue ruapokcuaa meau(ll) nmpu
HarpeBaHHH, B3aMMO/ICHCTBHE kene3a ¢ pactBopoM conu meau(ll),
U3y4YCHHE CIIOCOO0B pas/iefcHus cMecel (C TOMOIIBI0 MarHuTa,
(buIbTPOBaHKE, BhIMTAPUBAHUE, TUCTHIUIALINS, XpoMaTorpadus),
MPOBEJICHUE OYUCTKU TIOBAPEHHOW COJIHM, HAOIIOACHUE U OTIMCAHUE
Pe3yIbTaTOB MPOBEJCHUS OTIBITA, MILTFOCTPHPYIOMIETO 3aKOH
COXpaHEHHsI MacChl, CO3IaHUE MOJIeIICH MOJIeKy (IapOCTEPIKHEBBIX)

1.7

2 Baxwneimue npeaACTaBUTCIN HCOPraHNUICCKUX BCIICCTB

Bo3nyx — cmech ra3oB. CocraB Bo3nyxa. Kucnopona — anemeHT u
npocroe BemecTBo. Haxoxaenne kuciopoaa B npupoae, pusndeckue u
XxuMHYecKue cBoiicta (peakiu ropenus). Oxcuzpl. [IpumeneHne
kuciopoa. CriocoOsl MosydeHus: KUCIopo/ia B 1adopaTopuu U
npomslieHHOCTH. KpyroBopot kucinoposa B npupoge. O30H —
AJUIOTPOMHAsA MOUPUKALMS KHUCIOPOIa

2.1

TennoBoit 3¢ ekt XUMUUECKOH peakuu, TEePMOXUMUYECKHE
YpaBHEHHUSI, 9K30- ¥ SHJO0TEPMHUUECKHUE peakuu. TOIINBO: yroib U
MeTaH. 3arpsi3HeHUe BO3/yXa, yCUJIeHUE MMapHUKOBOTO 3 dekTa,
paspyleHre 030HOBOTO CJIOsS

2.2

Bonopoa — aneMeHT u mpoctoe BeniectBo. Haxoxaenne Bogopoaa B
2.3 npupoe, Gpu3nuecKrue U XUMUYeCKHEe CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
IMOJIYUCHUA. KwucmoTsr n com

2.4 MounsipHblii 00BEM Ta30B. Pacu€Tbl 10 XMMUYECKUM ypaBHEHUSM

dusnyeckue cBoKcTBa BOAbI. Boga kak pacTBoputelb. PacTBOpEI.
HacelenHpie 1 HEHACHIIIEHHBIE PACTBOPHI. PACTBOPUMOCTD BEIIECTB B
BoJie. MaccoBas 10Jisl BEIIECTBA B pacTBOpe. XMMUUYECKUE CBOMCTBA

2.5
BOJibl. OcHOBaHUsA. PoJib pacTBOPOB B MPUPOJIE U B )KMU3HU YEIIOBEKA.
Kpyrosopot Bojibl B ipupoae. 3arpsa3HeHre NpupoaHbix BoJ. OxpaHa u
OYMCTKA MPHUPOTHBIX BOJ
Knaccudukanms HeopraHudeckux coenHeHnid. OKCHIBI.

26 Knaccugukaius okcuaoB: coieodpa3syroiue (OCHOBHbIC, KUCIOTHBIE,

amdoTepHbIe) 1 Hecoeobpasyrone. HoMeHkaaTypa OKCHI0B.
duznyeckue U XUMUYECKHE CBOMCTBA OKCHUIOB. [lonydeHre OkCcruaoB
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OcnoBanust. Knaccugukaius ocCHOBaHU: MENOYN U HEPACTBOPUMBIE
2.7 ocHoBaHus. Homenknatypa ocHoBaHUN. PU3HUYECKUE U XUMUYECKHE
cBOlcTBa OCHOBaHMH. [lonyueHne ocHOBaHMI

Kucnotel. Knaccudukanus kucnor. HomeHkIaTypa KUCIoT.
2.8 dusnyeckue 1 XUMUUECKHUE CBOIICTBA KUCIIOT. P akTUBHOCTH
metaiuioB H.H. bekerosa. [Tonydenue kuciot

Comnu. Homenkiarypa coseil. @u3nueckue 1 XUMUYECKHe CBOMCTBA

2.9 . .
couieit. [lomyuenue coneu

2.10 ['eneTnueckast CBsI3b MEXKy KilacCaMi HEOPraHUYECKUX COCIMHEHUI

XUMHUUYECKUHN SKCIIEPUMEHT: KAUECTBECHHOE OTIPEIeICHIE

CoZIepKaHMsl KUCIOPO/Ia B BO3/IyXe, MOTyIeHHEe, COOUpaHHe,
pacro3HaBaHKe W M3yYCHHUE CBOMCTB KMCIOPOIa, HAOIIOIeHIE
B3aUMOJIENCTBHS BEIIECTB C KMCIOPOIOM M YCIOBHUS BOSHUKHOBEHUS H
NpeKpanieHus roperns (oxapa), 03HaKOMJIEHHE ¢ 00pa3IaMu OKCHJIOB
Y OIMCaHKME MX CBOMCTB, MOJy4YeHHE, COOMPaHHE, PACIIO3HABAHUE U
U3y4eHHe CBOMCTB BOJOpo/a (ToOpeHue), B3aMMOIEHCTBHE BOIOPO/IA C
okcugoM meau(ll) (BO3MOXKHO HCIIOIB30BaHIE BUICOMATEPHAIIOB),
Ha0JI0IeHre 00pa3IoB BEMIECTB KOJMYECTBOM 1 MOJIb, HCCIIe0BaHIE
0COOEHHOCTEH PACTBOPEHUSI BEIIECTB C PA3INYHON PaCTBOPHMOCTHIO,
NPUTOTOBJIEHHE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0IEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJbI C METAIUIAMH
(maTpuem u KaabieM) (BO3MOYKHO UCIIOIB30BaHUE BHICOMATEPHAIIOB),
OIpEe/IeNICHUE PACTBOPOB KUCIIOT U MIETOUCH C MTOMOIIBI0 HHIANKATOPOB,
HccIeIoBaHie 00pas3ioB HEOPraHMYECKUX BEIIECTB Pa3InUHBIX
KJIaCCOB, HAaOJI0IEHNE U3MEHEHHsI OKPACKH HHINKATOPOB B PaCTBOPax
KHCJIOT U Iesioveii, n3ydenue B3aumoeiictus oxkcuaa meau(ll) c
PacTBOPOM CEPHOM KHCIIOTHI, KHCIIOT ¢ METAJUIAMHU, PEAKIHi
HEWTpaIM3aIliy, TIOTydeHHE HEPACTBOPUMBIX OCHOBAHHH, BRITECHEHHE
OJIHOTO METaJlIa APYTUM U3 PACTBOPA COJIH, PEIICHUE
IKCIIEPUMEHTANIBHBIX 337124 10 TeMe «BaxkHeiine Kiaccol
HEOPraHUYECKUX COEIUHEHUIN»

2.11

[Tepuonnueckuii 3akoH u [leprnoanyeckas cucTeMa XUMUYECKUX
3 snemenToB J[.U. MenneneeBa. CTpoeHre aTOMOB. XMMHUUYECKasi CBSA3b.
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINH

[TepBbie MOMBITKH KIaCCU(PUKAITUTN XUMHUYECKUX 3JIeMeHTOB. [ToHsITHE O
IPYIIIax CXOAHBIX 3JIEMEHTOB (IEIOYHbBIC U MIETOYHO3EMEITbHbIC
METaJUTbI, TaJIOTCHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00Pa3yIOT
amM(pOTepHBIC OKCUIBI U TUIPOKCUIBI

3.1

[Tepnonnueckuit 3akoH. [lepnoanueckas cucTeMa XUMUYECKAX
anemenToB J[.1I. MenneneeBa. KopoTrkonepuoaHas 1 JUIMHHONIEPUOAHAS
3.2 dhopwmsr [Teprnoanueckoii cucTeMbl XUMUYECKUX dyieMenToB [[.1.
Menpeneesa. Ileproasl u rpynmnsl. PU3HMUECKUN CMBICIT IOPSIKOBOIO
HOMEpPA, HOMEPOB NMEPHUOJA U TPYIIIIBI AJIEMEHTA

Crpoenue atoMoB. CocTaB aTOMHBIX siziep. M30Tonbl. DNeKTPOHBI.
CtpoeHue AIIeKTPOHHBIX 000109eK aTOMOB MepBhIX 20 XUMHUYECKHUX

3.3
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aneMeHToB llepuoanueckoii cucremsl J[.11. Menneneena.
XapaKTepucTUKa XMMUYECKOTO 3JIEMEHTA I10 €ro MOJIO0KEHHUIO B
[Tepuonuueckoii cucreme .M. Menneneera

3aKOHOMEPHOCTH U3MEHEHHUS Paryca aTOMOB XMMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAITMYECKUX CBOMCTB IO TPYIIaM U Mepuojam.
34 3nauenue [lepuoandeckoro 3akona u [leproauyueckoil cucTeMbl
XUMHUYECKUX AJIEMEHTOB JIJIsl Pa3BUTHS HAyKH U npakTuku. .M.
MenperneeB - y4€HBIN U TpayKJaHUH

Xumudeckas cBsi3b. KoBaneHnTHas (MoJsipHasi 1 HEMOJISIPHAsL) CBS3b.

3.5
DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAs CBSI3b
Crenensb okucieHusi. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIUU.
3.6 [Iponeccsl okucneHus u BoccTaHOBIEHUs. OKUCIUTENN U

BOCCTaAaHOBHTCIIN

XUMHUECKUH 3KCIIEPUMEHT. U3y4YeHue 00pa3LoB BELIECTB METAJUIOB U
HEMETAJIJIOB, B3aUMOJICICTBUE THAPOKCUIA LIMHKA C PACTBOPAMHU

3.7 KHCJIOT U LIEJIOUEH, IPOBEICHUE OIBITOB, NIUIIOCTPUPYIOLIMX IPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUil (TOpeHUE, peaKuu
Pa3I0KEHHsI, COCAUHCHHS)

9-it KIIACC

IIpoBepsiemble TpeGoBaHus K pe3yiabTatam ocBoeHus OOII

Kon
NpoBepsaeMoro IIposepsiembie npeaMeTHbie pe3yabTaTrhl ocBoenuss OOII OO0
pe3y/bTara
1 ITo Teme: «BemecTBo U XUMUYECKas pEAKLIMs»

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHI. pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOIUTHI, JIEKTPOIUTHYECKAs] TUCCOLIMAIIN,
peaKknMy HOHHOTO 0OMeHa, KaTaJln3aTop, XUMHUECKOe PaBHOBECHE,
11 oOpaTuMble 1 HEOOpaTUMbIE PEAKIINH, OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIINH, OKUCIIUTEND, BOCCTAHOBUTEND,
OKHCIICHHE U BOCCTAHOBJIEHUE, AJTIOTPOIHS, aM(OTEPHOCTS,
XUMHYECKasl CBsI3b (KOBAJIICHTHASI, HOHHAS, METAIIIMYECKAs),
KpUCTAJIJIMYECKasl pelI€TKa, CIUIaBbl, CKOPOCTb XUMUYECKON PEaKIuU

12 WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX TIOHATUN U
' MIPUMEHSATH 3TU MOHATHUS IIPU ONMCAHUM BEIIECTB U UX MPEBPAIICHUI

COCTABJISITh YPABHEHUS DJIEKTPOIUTUIECKON JUCCONHUALMH KUCIOT,
13 LIEJIOYEHN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEaKIUi
MOHHOr0 0OMeHa

14 PacCKphIBaTh CYINIHOCTb OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
' MOCpCACTBOM COCTABJICHUS 3JICKTPOHHOT'O OajaHca 3TUX peaKuHﬁ

1.5 IIPOBOAMTD PACUETHI [0 YPAaBHEHUIO XUMHUUYECKON peakuu
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ITo remam: «HemeTaminsl 1 uX coequHEHUS» U «MeTajuibl U UX
COEIUHEHUS»

XapakTepu3oBarh (OMHUCHIBaTh) OOIIUE U CIICIIM(DUICCKUE XUMUYECKUE
CBOMCTBA NIPOCTBIX U CIIOKHBIX BEILECTB, IOATBEPKAAS ONIUCAHUE
IIpUMEpaMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUHN COOTBETCTBYIOIIHX
XUMHUYECKHUX PEAKLIUH

2.1

29 COCTABJIAATh YPABHCHHA pCaKHHﬁ, IMOATBCPKAAOIMIUX CYHICCTBOBAHUE
' TCHETHYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

MPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
2.3 BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B Pa3IMYHBIX
YCIIOBHSIX

CJICZIOBATh MPABHUJIAM IT0JIb30BaHUSI XUMHUECKOW TIOCYI0H 1
nabopaTopHBIM 000PYI0OBAaHUEM, a TAKXKE MTpaBUiaM OOpaIeHus ¢
24 BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH TI0 BBIITOJHEHHIO
J'Ia60paTOpHI)IX XUMHYCCKUX OIIBITOB I10 ITOJYUYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIeCTB (aMMHUaKa U YIIeKHCIIOro rasa)

IIPOBOIMTDH PEAKIINH, MMOATBEPIKAAOIINE KAYSCTBEHHBIN COCTAB
Pa3TUYHBIX BEIIECTB. PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUI-, OpOMU/I-
2.5 , Motua-, kapoonart-, pocdart-, cunukat-, cyabhar-, THAPOKCHA-UOHBHI,
KaTHOHBI aMMOHHSI, MOHBI H3yUYEHHBIX METAIIOB, TPUCYTCTBYIOIIUE B
BOJIHBIX pacTBOpax HEOPraHMUYECKUX BEIIECCTB

3 ITo Teme: «XuMHsI U OKpYXKaroliasi cpeaa»
31 pacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux nonstuii: [1JIK BemecTsa,
' KOPPO3Hsl METAJNIOB
IIPUMEHATH OCHOBHBIE ONEPALIMH MBICIUTENBHOMN AEATENbHOCTH - aHAIN3
Y CHUHTE3, CpaBHEHHE, 0000IIIEHIE, CUCTEMATH3aIIUIO, BBISIBJICHUE
39 IIPUYMHHO-CJIEICTBEHHBIX CBA3EH — JI U3yUEHUS CBOMCTB BEILIECTB U
' XUMHUYECKHUX PEAKIINH; €CTeCTBEHHO-HAyYHbIE METO bl TO3HAHUS —
HaOITI0/ICHNE, U3MEPEHHE, MOJICTIMPOBAHNUE, SKCIIEPUMEHT (peabHbIN 1
MBICIICHHBII)
IIpoBepsiemble 3JIeMeHTBHI COJIeP:KAHUS
Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 BemectBo n xummnueckas peakuus. [loBropenue

[Tepnonnueckuit 3akoH. [lepuoanueckas cucteMa XUMHYECKAX
anemenToB J[.1I. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B
11 VM3MEHEHUHN CBOMCTB XMMHUYECKHX AJIEMEHTOB MEPBBIX TPEX NEPHOIOB,
KaJIsl, KaJIbLUA U UX COCUHEHUN B COOTBETCTBUU C IIOJIOKECHUEM
371eMeHTOB B Ilepronueckoli cucreMe u CTPOCHHEM MX aTOMOB

CtpoeHue BelecTBa: BUAbl XUMHUYECKON CBSI3HU. THUIIBI
1.2 KPUCTAIUIMYECKUX PELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA
KPUCTAJUTMYECKOMN PEIIETKH U BUIA XUMUUYECKON CBSI3H.
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Knaccu¢ukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB
(MexxayHapoaHas ¥ TPUBUANIbHAS). XUMUYECKUE CBOMCTBA BEIIECTB,
OTHOCAILUXCS K Pa3JIMYHBIM KJlaccaM HEOPraHUYECKUX COCIMHEHM,
TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB

Krnaccudukanus XMMUYECKUX PeaKIHii 0 pa3InYHbIM pu3HaKaMm (1o
YHUCIIY U COCTaBY YYaCTBYIOLIMX B PEAKLIMU BELIECTB, 10 TEIIOBOMY

3¢ deKTy, M0 U3MEHEHHUIO CTETICHEH OKUCIEHUS! XUMHUECKUX JIEMEHTOB,
10 0OPATHUMOCTH, TI0 YYaCTHIO KaTalu3aropa). JK30- U
SHJOTEPMUUYECKHE PEAKIUU, TEPMOXUMUYECKUE ypaBHeHUs. [onsaTure 0
CKOPOCTHU XMMHUYECKOW peakluu

1.3

ITonsatue 06 O6paTI/IMBIX n H606paTI/IMBIX XUMHUYCCKUX pCaKIUIX.
IlonsTHHE O TOMOI€HHBIX U TCTCPOTCHHLIX PCAKIIUAX. IlonsTue o
XUMHUYICCKOM PaBHOBCCHUU. CDaKTOpBI, BJIMAOIIHUEC HAa CKOPOCTb
XHUMHYCCKOH PCaKIur U MOJIOKCHUC XUMHUYCCKOI'O0 paBHOBECH A

14

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH, SIIEKTPOHHBIN OasiaHc
OKHCJINTEIbHO-BOCCTAHOBUTENIBHON peakunu. CocTaBlieHuEe ypaBHEHUI
OKHCJIUTENIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUM C HCIIOIb30BAHUEM
METO/a IEKTPOHHOTo OanaHca

1.5

Teopus 3AEKTPOIIUTUUECKON TUCCOIHAIIUU. DJIECKTPOJIUTHI U
HeasieKTponuThl. KaTnoHsl, aHMOHBI. MeXaHH3M IMCCOLMAIIUN BEIIECTB
C Pa3JIMYHBIMU BUJIAMU XUMUYECKOHN CBsI3U. CTENeHb TUCCOIUAIIUN.
CunbHbIe U ciiabble NIeKTPONUThL. Peakiinu noHHOro oOMeHa. Y cloBus
MPOTEKAHUS PEaKIMii HOHHOTO 0OMEHA, MOJTHBIE U COKPAIIEHHBIC
HMOHHBIE YpaBHEHHUs peakiuil. CBONCTBA KUCIOT, OCHOBAHUI U COJIEH B
CBETE MPEACTaBIECHUIN 00 3JIEKTPOIUTHUECKOMN AUCCOLMALINH.
KauectBenHsie peakiyu Ha HOHBI. [loHsTHE O THApPONIN3E Coel

1.6

XUMHAYIECKUI SKCIICPUMEHT: 03HAKOMIICHHE C MOICISIMU
KPHCTAJUIMIECKUX PEMIETOK HEOPIraHUYECKUX BEMIECTB - METAIIOB U
HemeTa/utoB (rpaduTa U aamasa), CI0KHBIX BEIIECTB (XJIOpUIa HATPHS);
HCCIIEIOBAHKME 3aBUCHMOCTH CKOPOCTH XMMHYECKON PEaKIIMU OT
BO3/ICHCTBUS pa3InYHbIX (PAKTOPOB; UCCIIEIOBAHHE
AIIEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB, MPOIECCA TUCCOIMAIIH
KHCJIOT, IIET0oYeH 1 cojiel (BO3MOXKHO MCITOIb30BaHHE
BHJIEOMATEPHAJIOB); IPOBEICHUE OIBITOB, HILTFOCTPUPYIOIINX MPU3HAKH
MPOTEKaHHsI Peakinii HOHHOTO 0OMeHa (0Opa3oBaHKe OcaIKa,
BBIJICJICHHE Ta3a, 00pa30BaHUE BOJIBI); OIBITOB, HILTIOCTPUPYIOIINX
PUMEPBI OKUCITUTEIHHO-BOCCTAHOBHUTEIILHBIX PEAKIHii (TopeHue,
peaKIuy Pa3lIoKEHNUs, COSAMHEHHS); paCcITO3HaBaHHE HEOPTaHUUECKUX
BEIIECTB C MMOMOIIBIO KAUECTBEHHBIX PEaKIMii Ha HOHBI, PEIICHUE
OKCIIEPUMEHTANILHBIX 3a1a4

1.7

2 Hewmeramiel 1 X coeTMHEHUS

OOm1ast xapakTepucTHKa raoreHoB. OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u Gpu3nyeckue cBoicTBa
IIPOCTBIX BELIECTB — raJloreHOB. XUMUYECKHUE CBOWCTBA HAa IIPUMEPE
xJiopa (B3aMMOJICHCTBHIE C METa/lIaMH, HEMETaJJIaMH, IIEJI0YaMH).

2.1
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XnopoBogopoa. ColisiHast KUCIOTa, XUMUYECKHE CBOMCTBA, MOTyUYEHUE,
NpUMEHEHUE. [[eiCTBHE XJI0pa U XJIOPOBOJIOPOAAa HA OPraHU3M
yesoBeka. BaxkHelue XJI0puabl U UX HAX0XKJIEHHUE B IPUPOJIE

O6mas xapakrepuctuka 35eMeHToB VIA-rpynmnbel. OcoOeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHbIC CTENIEHN OKucleHus. CTpoeHHE U
(u3nuecKkre CBOMCTBA MPOCTHIX BEUIECTB - KUCIOPO/Ia U CEPHI.
AmnoTponHbie MOAU(DHUKAIINK KUCIOPOAA U CEPbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOAOpOI, CTpoeHHE, (U3UUECKUE U XUMUYECKUE
cBoiicTBa. OKCHJIBI CEePhI KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast KUCIIOTa, PU3MIECKUE U XUMHUYECKHE CBOMCTBA (00IIHe KaK
MPECTaBUTEIIS KJ1acca KUCIIOT U crenuduyeckue). XuMHUUECKUe
peaxuuu, Jiexalire B OCHOBE IIPOMBIIUIEHHOTO CII0c00a MoJIyuyeHust
cepHoii kucnotel. [Ipumenenue. Coyid cepHOM KUCIOTHI, KAYECTBEHHAs
peakuus Ha cynbdaT-uoH. HaxoxxaeHue cepbl U €€ coeIMHEHUN B
npupojie. XMMHUYECKOE 3arpsi3HEHNE OKPYKAIOICH CpeIbl
COCTIMHEHUSAMH Cepbl (KHCIIOTHBIC TOK/IH, 3arps3HEHHE BO3IyXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHSI

2.2

O6mas xapakrepuctuka 3aeMeHToB VA-Tpynmnbl. OcOOeHHOCTH
CTPOEHHUSI ATOMOB, XapaKTEPHbIEC CTEIIEHN OKUCIEHUA. A30T,
pacnpocTpaHeHue B IPUPOJE, (pU3ndeckrue U XMMHUUECKHE CBOIMCTBA.
KpyroBoport a3ora B npupojie. AMMHAK, €ro (pU3NUecKre U XMMHYECKHe
CBOWCTBA, MoJTydyeHune u npumMenenue. Coinu aMMOHUS, UX (pu3ndeckue u
23 XUMHUYECKHE CBOMCTBA, NpUMeHeHHe. KauecTBeHHas peakiys Ha HOHbI

' aMMOHWUS. A30THAs KUCIIOTA, €€ MmoydyeHne, GU3NIecKue 1 XUMHIECKUE
cBoiicTBa (00IIME Kak MPEACTaBUTENS Kilacca KUCIOT U
cnenupuyeckne). Micnoab3oBanue HUTPATOB M COJICH aMMOHUS B
Ka4yecTBE MUHEPAJIbHBIX Y100peHU. XUMHUYECKOoe 3arpsi3HEeHe
OKpYKaIOIIeH Cpelibl COeTMHCHUSIMH a30Ta (KUCIOTHBIC JTOMK/IH,
3arpsi3HEHHE BO3/1yXa, MOYBBI U BOJOEMOB)

®docdop, atorporHbie Moaudukamu Gocdopa, husnvecKue u
xummdeckue cBoiictBa. Oxeun pocdopa(V) u pocdopHas KucioTa,
¢u3nyecKkre U XMMUYECKUE CBOWCTBA, oiyueHue. Mcnonb3oBanue
¢dochaToB B kKauecTBe MUHEPAIBHBIX YA00peHUH

2.4

OOmas xapakrepucTthka 31neMeHToB |VA-rpymnmnel. OcobeHHoCcTH
CTPOEHHS aTOMOB, XapaKTepHbIE CTENIEHN OKUCIEHUS. YTIIEpO/,
AJUIOTPONHbIE MOAU(DUKALIMY, PACTIPOCTPAHEHHUE B TIPUPOJIE,
¢bu3nueckre U XuMu4yeckue cpoiictsa. Ancopouus. Kpyrosopor
yriepoza B npupoje. OKcuabl yriaepona, ux GU3NUecKue U XUMUYECKHe
CBOWCTBA, JICHCTBUE HA KHUBBIE OPTAaHU3MBI, TOJIYUYCHHE U TIPUMEHEHHE.
DKoyoruyeckue mpoodIieMsl, CBsi3aHHbIe ¢ okcnaoM yriepoaa(lV);
TUIO0TE3a INI00aTBbHOTO MOTEIIEHUS KJIMMAaTa; MapHUKOBBINA AP (eKT.
VYrosbHas KUCIIOTA U €€ CONH, UX (PU3NYECKHE U XUMUUYECKHE CBOICTRA,
noJTydeHre U npuMeHenue. KadectBenHas peakiysi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEJUIIMHE, IPOMBIIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE

2.5
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[TepBoHayanbHbIE MOHATUS 00 OPrAaHMYECKUX BEIIECTBAX KAK O
COeIMHEHUSX yriiepoaa (MeTaH, 3TaH, dTHJICH, alleTUJICH, 3TaHOJ,
TIIMIEPUH, YKCYCHAs KHCI0Ta). VX cocTaB M XUMHUYECKOE CTPOEHHE.
[TonsTHE O OMONOTHYECKU BaXKHBIX BEIIECTBAX — XKHUpax, OeyKax,
YIJIEBOJIAX — M UX POJIM B JKU3HH YeJIOBeKa. MaTepualbHOE SIMHCTBO
OpPraHUYECKUX F HEOPTAaHUYECKUX COCIMHCHHIMA

2.6

Kpemuuid, ero puznyeckre 1 XUMHUYECKUE CBOMCTBA, TOJTYYCHUE U
npuMmenenue. CoeuHeHus: KpeMHUs B npupoje. OO01iue npeacTaBaeHus
006 okcuze kpemuust (IV) u kpemareBoit kuciaore. CHIUKATHI, HX

2.7 UCIOJIb30BaHUE B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH. Baxkueime
CTPOUTENIbHBIC MaTepHAJIbl. KEPAMHKa, CTEKIIO, IEMEHT, OETOH,
xene300eToH. [IpobiemMbl 6€30MacHOro UCHOIB30BAHUS CTPOUTEIBHBIX
MAaTEpHAJIOB B ITIOBCEIHEBHOM KU3HU

XUMUYECKUH KCIIEPUMEHT: U3yuyeHue 00pa31[0B HEOPraHMYECKUX
BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI; IPOBEIEHNE KAUYeCTBEHHBIX
peaKIuii Ha XJIOPUI-UOHBI U HAOIIOACHNE IPU3HAKOB UX MMPOTEKAHMS;
OIIBITHI, OTpakaroue GU3NYECKUe U XUMHUECKUE CBOICTBA I'aJIOT€HOB
U UX coeHeHH (BO3MOXHO HUCIOIb30BaHUE BHICOMATEPUAIIOB);
O3HAKOMIICHHE ¢ 00pa3laMu XJIOPUIOB (TaJIOrCHUIOB); O3HAKOMIICHHE C
oOpa3namu cepbl U €€ COeAMHEHUAMH (BO3MOXKHO MCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB); HAOJIIOICHUE ITpoLiecca O0YTIIMBaHHs caxapa Mo
JENCTBUEM KOHIICHTPUPOBAHHON CEPHOW KUCIIOTHI; U3y4YECHHE
XMMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI, IPOBEICHHUE
Ka4yeCTBEHHOW peaklnu Ha CylIb(aT-uoH U HaOIII0JeHHEe IpU3HaKa eé
IPOTEKaHMs; O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMU a30Ta,
dochopa u ux coenuHeHn (BO3MOKHO HCIIOIB30BAHNE

2.8 BUJICOMATEPHANIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YIOOpEeHNil;
MoJiyuyeHue, coorpanue, paclio3HaBaHUE U U3YYEeHHE CBOMCTB aMMHAaKa,
MIPOBE/IEHNE KaUeCTBEHHBIX PEaKLUi Ha MOH aMMOHHUS U docdar- HOH U
M3Yy4YEeHHE TPU3HAKOB UX MIPOTEKaHUs, B3aUMOJICHCTBHE
KOHI[CHTPUPOBAHHON a30THOM KHCIIOTHI C Me/bI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB); U3YUCHHUE MO IENEH
KPUCTAJNIMYECKUX PEIIETOK anMasa, rpadura, QpyiiepeHa,
03HAaKOMJIEHHUE C MPOLIECCOM aJICOPOIIMHN paCTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YIVIEM U yCTPONCTBOM IPOTHBOra3a; MOJy4YeHHE,
coOupaHue, pacrio3HaBaHUE U U3yYeHUE CBOWCTB YTJIEKUCIIOrO rasa,
MIPOBE/ICHNE KaUeCTBEHHBIX PeakLnii Ha KapOOHAT- U CHIIMKAT-UOHBI U
M3Yy4YEeHHE TPU3HAKOB UX MIPOTEKAHUS; 03HAKOMJIEHHE C TPOAYKLIHEN
CWJIMKaTHOM IPOMBIIUIEHHOCTH; PEIIEHNE YKCIIEPUMEHTANIbHBIX 3a/1a4
o TeMe «BakHelne HeMeTaulbl U UX COSIUHEHUS)

3 MeTamisl ¥ UX COSIMHEHUS

OOm1ast XxapaKTepUCTHKA XUMHUYECKUX AJIEMEHTOB - METAJJIOB Ha
OCHOBaHUU UX NoJioxkeHus B [lepuoanueckoit cucreMe XMMHYECKUX

3.1 anemeHToB J[.I. MenneneeBa u ctpoeHus aroMoB. CTpOE€HUE METAJIIOB.
Mertannnueckast CBsI3b U METAJUIMUECKask KpUCTAINTMYecKas penérka.
DNEeKTPOXUMHUYECKUH psijl HAPSHKEHUH METalIoB
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dusnueckre 1 XUMUUECKHE CBOMCTBA MeTauIoB. OOIIHE CIIOCOOBI
MoJy4eHus: MeTaJuioB. [ToHsATHE O KOPPO3UK METAIIIOB, OCHOBHBIE
CIOCOOBI 3alIMThI X OT Koppo3uu. CrutaBsl (CTajb, YyTI'yH,
JFOPATIOMHHNN, OPOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIILJICHHOCTH

3.2

[I{esrounsle MeTasuibl: ITos0KeHue B [lepuoandeckoit cucreme
XUMHYECKHX i1eMeHTOoB [[.J. Menzeneesa; cTpoeHUE UX aTOMOB,
3.3 HaxoJJieHHe B npupojie. Puzndeckue u XUMUIECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kanusi). OKCHIbI ¥ TUAPOKCHIBI HATPUS U KaJIHS.
[IpumeHeHne IEeTOYHBIX METANIOB U UX COCIMHEHUI

[IenoyHO3eMENIbHBIC METAIIIIBI MATHUN U KAJIBITUNA: TTOJI0KEHUE B
[Tepuonuueckoit cucreme xumuueckux anemeHtoB .. Menneneena,;
CTPOEHHUE UX aTOMOB; HaXOXAeHHE B pupoje. Puznueckue u
XUMHUYECKHUE CBOWCTBA MarHusl M KajibIus. BakHelme coeTMHeHMS
KabLus (OKCUI, TUAPOKCHUL, colin). JKECTKOCTH BOJIBI M CIIOCOOBI €€
yCTpaHEHUs

3.4

AsroMuHM: TionoxxeHue B [lepuoanueckoit cucreMe XMMUYECKUX
anemeHnToB JI.1. MenaeneeBa; cTpoeHUE aToMa; HaXO0KJICHUE B
npupoze. Pu3n4ecKue 1 XMMUYECKUE CBOMCTBA aTFOMUHUS.
AmM@oTepHbIE CBOMCTBA OKCUIA U THUIPOKCUIA AITFOMUHUS

3.5

XKeneso: nonoxxenue B [lepuoanveckoit cucreMe XUMUYECKHUX
anemeHToB J[.1. MenaeneeBa; cTpoeHUE aTOMa; HaXO0KJICHUE B

3.6 npupone. Pu3nyeckne 1 XMMHUUECKHE CBOMCTBA jkene3a. OKCUIH,
runpokcubl u conu xxenesa(ll) u xenesa(lll), ux cocras, cBoiicTBa n
HOJTy4YCHUE

XUMHAYECKUI SKCIICPUMEHT: 03HAKOMJICHHE ¢ 00pa3iaMi METAJLIOB U
CILIABOB, X (PU3NYECKUMHU CBOMCTBAMH; H3YUCHHE PE3YIHTATOB
KOPpO3UH MeTaI0B (BO3MOXHO HCIOIb30BaHHUE BHICOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJICUCTBUS OKCUIA KAl U HATPUS C BOAOU
(BO3MOKHO HCIOJIb30BAHNE BUCOMATEPHAIIOB); HCCIIEI0OBAHNE CBOMCTB
KECTKOM BOIBI, IMPOIECCa TOPEHHS XKeJle3a B KUCIopo e (BO3ZMOXKHO
UCIIOJIb30BaHUE BUCOMATEPHAIIOB); TPU3HAKOB MTPOTEKAHUSI
Ka4eCTBEHHBIX PEaKIMii Ha HOHBI (MarHMsl, KaJbIIKs, aJFOMUAHNS, [IMHKA,
xenesza(ll) u sxemesa(lll), menu(ll); HaGmOIEHNE U OMTUCAHHUE TTPOLIECCOB
OKpaIIMBaHUs IJIAMEHH HOHAMH HATPHUs, Kaaust U KaJablus (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHAIIOB); HCCIIEIOBAHUE aM(POTEPHBIX
CBOMCTB THAPOKCHIA AIFOMHHHUS ¥ THAPOKCHIA [IMHKA;, PEIICHHE
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHeHIIne MEeTasuIbl U UX
COEIMHEHUS

3.7

4 XHMHS M OKpYyKarolasi cpeia

Hosbie maTepuansl 1 TexHOJIOrMU. BellecTBa 1 Marepualsl B
MOBCEHEBHOM JKM3HH YeTIOBEeKa. XUMHUS U 310pOBbe. besonacHoe
MCIOJIb30BaHUE BEIIECTB U XUMUYECKHX peakiuii B ObITy. [lepBas
IIOMOIIIb HpI/I XUMHNYCCKUX OXKOrax u OTpaBJ'IeHI/IHX

4.1

OCHOBBI KOJIOTUYECKON IPAMOTHOCTU. XMMHUECKOE 3arps3HeHHe

4.2 .
OKpYyKaromeu Cpeabl HI[K Ponp xumMuu B PCHICHUHN 3KOJIOTHYCCKUX
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npoOiem. [IpupoHbIe HCTOYHUKHU YTIEBOIOPOJ0B (Yo, IPUPOIHBIN
ras, He)Th), IPOIYKTHI HX EPEPadOTKH, UX POJIb B OBITY U
MPOMBIIIUICHHOCTH

4.3

XUMUYECKUI SKCIICPUMEHT: U3yUeHHE 00pa3IloB MaTepHasoB (CTEKIIO,
CILJIaBBI METAJIOB, TIOJIMMEPHBIC MATCPHAIIbI)

IIpoBepsiembie HA OI'D Mo XxuMuM TpeOOBAHUS K

pe3yJbTaram

ocsoenust OOII OO0

Kox
NMpPoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM pe3yJibTaTaM 6a30BOI0
ypoBHs1 ocBoenust QOII OO0 na ocuoBe ®I'OC

1

IIpencraBnenue:

11

0 I103HABAEMOCTH SIBJICHUN IPUPO/IbI, TIOHUMaHUE OOBEKTUBHOMN
3HAYMMOCTU OCHOB XMMHMUYECKON HayKU Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMUSI, KOMIIOHEHTa 001 KyIbTYphl U IPAKTHUECKON
JeSITeIbHOCTH YeJIOBEKA B YCIOBUSAX COBPEMEHHOI'O OOILECTBA;
IIOHUMAaHNE MECTa XUMUU CPEIN IPYIUX €CTECTBEHHBIX HAyK

1.2

0 HAYYHBIX MCTOAaX IMO3HAHUA, B TOM YHCJIC OKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX UCCIICAOBAHUSA BCIICCTB U U3YUCHUA
XUMHNYCCKUX peaKI.[HfI; YMEHHUE UCITIOJIB30BATb MOJCIIN AJIsL 00BSICHEHHS
CTPOCHHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mpoPpecCHOHAIBHON EATETLHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMU Ha TOCTHKEHUSIX
XUMUYECKON HAYKH, YTO MO3BOJIUT 00YJAIOITUMCSI pacCMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpodeccuoHanbHON AeITeTbHOCTH U
CieNIaTh OCO3HAHHBIN BHIOOP XUMUU KaK MPO(UIBLHOTO NMpeAMETa IpU
nepexo/ie Ha YpOBEHb CpeJIHEro oo1ero oopazoBanus

Brnanenne cucreMoi XUMHYECKUX 3HAHUN U YMCHHUC IPUMCHATH CUCTEMY
XUMHUYCCKUX 3HaHI/II\/’I, KOTOpas BKIIOYACT:

2.1

Ba)KHefIHIHe XUMHUUYECKUE ITOHATHUA. XI/IMI/I‘-IGCKI/Iﬁ DJIECMCHT, aTOM,
MOJIEKYJIa, BEUIECTBO, IPOCTOE U CII0KHOE BEIIECTBO, OJHOPOIHAS U
HEOJTHOPOJTHASI CMECh, OTHOCHTEILHBIC aTOMHASI U MOJICKYJIIpHAs MacCHI,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00BEM, OKCHJI,
KHCJIOTa, OCHOBAHKE, COJIb (CPEIHSIS), XUMHUECKAs PEaKIsl, PEaKIIHN
COCIMHEHUSI, PEaKIH PA3JIOKEHHS, PEAKIIUU 3aMCIIICHHsI, PEaKIIUU
oOMeHa, TerToBOM 2P (EeKT peakIuu, 3K30- U SJHIOTEPMHIECKUE PEAKITUH,
pacTBOp, MaccoBast JI0JIsl XKMHUECKOTO JIEMEHTa B COCJIMHECHUH,
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MaccoBast IOJIs U TIPOIEHTHAsI KOHIIEHTPAIIHS BEIIECTBA B PaCTBOPE, SAPO
aToMa, JIEKTPOHHBIN CIION aTomMa, aTOMHAasi OpOUTaNIb, PaInyC aToma,
BaJICHTHOCTbh, CTEIIEHb OKHCIICHUS, XUMUYECKas CBS3b,
ANEKTPOOTPHUIIATEIILHOCTD, MOJISIPHASI U HETIOJSIpHAsi KOBAJICHTHAs CBSI3b,
MOHHAsI CBSI3b, METAJUIMUECKAs CBA3b, KpUCTANINYEeCcKas peéTka
(aToMHasi, MOHHAsI, METAJTMYECKAs, MOJICKYJIIPHAS), HOH, KATHOH, aHUOH,
AIEKTPOJIUT U HEDJIEKTPOJIUT, FIEKTPOIUTHYECKAs TUCCOLHALINS,
peakly HOHHOT'O 0OMEHA, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIINH,
OKHUCJIUTEb U BOCCTAHOBUTEIb, OKUCICHIE U BOCCTAHOBIICHHE,
3IIEKTPOJIN3, XMMUYECKOE paBHOBECHE, 00paTuMbIe M HEOOpaTUMBbIE
peaKIru, CKOPOCTh XMMUYECKOU peakiuu, karanuzatop, [IJIK, koppo3us
METaJIOB, CILJIaBbI

OCHOBOTIOJIATAIOIINE 3aKOHBI XUMUU: 3aKOH COXPaHEHUS MaCCHI,
2.2 nepuoauieckuii 3akoH [I.11. MenzeneeBa, 3aK0H MMOCTOSTHCTBA COCTaBa,
3aKOH ABOTrajapo

TEOPUM XUMHH. aTOMHO-MOJIEKYJISIPHAsL TEOPHUsl, TEOPHS

2.3 .
QJICKTPOJIUTHUYCCKOU JUCCOLUAIHN

3 Bnangenue ocHoBamMu XHUMHYECKOU I'PaMOTHOCTH, BKJ'IIO‘IB.IOH.[GIZ:

yMEHHE MPaBUIIbHO UCIIOIb30BATh U3YUCHHBIC BEIIECCTBA U MaTepUaIbl (B
TOM YHUCJIE MUHEpaJIbHbIE YA0OpEHUs, METAJUIbl M CILIABBI, IPOTYKTHI
nepepabOTKU MPUPOAHBIX UCTOYHUKOB YIIICBO0POI0B (YIiIs,
HPUPOIHOTO ra3a, HeTh) B OBITY, CEILCKOM XO3SIHCTBE, Ha
MIPOU3BOJICTBE U TOHUMAaHUE 3HAYEHUS KUPOB, OCTTIKOB, YTIIEBOJAOB JIJIsi
OpraHu3Ma 4ejI0OBEKa; YMEHHE MPOTHO3UPOBATH BIUSIHUE BEUIECTB U
XUMHYECKHX MTPOIIECCOB HA OPTaHU3M YeJIOBEKA M OKPYKAIOITYIO

HPUPOJHYIO Cpeny

3.1

YMCHHUEC UHTCIPUPOBATD XUMHWYCCKUC 3HAHUA CO BHAHUAMU APYTUX

3.2
y4eOHBIX TIPEIMETOB

HaJIMYUe OMbITa paboThI C pa3IMYHBIMU UCTOYHUKAMU UH(POPMAIUH 110
3.3 XUMHHU (HaydHasi ¥ HAyYHO-TIOMYJISIpHAsI JIUTEPaTypa, CIOBapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI)

yMeHHue 00bEKTUBHO OIIEHWBATh MH(OPMAINIO O BEIIECTBAX, UX
3.4 IIPEBPAILECHUAX U IPAKTHYECKOM IIPUMEHEHUHU U YMEHHE UCII0Ib30BATh
e€ JuId peleHns yueOHO-T103HaBaTeIbHbIX 3a1a4

Brnanenue ocHoBaMM MOHATUIHOTO anmapara ¥ CHMBOJIUYECKOTO S3bIKa
XUMHH JJIs1 COCTaBIIEHHS (POPMYIT HEOPTaHMYECKMX BEIIECTB, YPaBHEHHIA
XMUMHUYECKUX Peakiuii; oOCHOBaMU XxuMuueckoit HomeHknaTypsl (IUPAC u
TPUBHAIILHOI)

YMeHue o0bICHATH CBSI3b MOJIOKEHU AnieMeHTa B [lepnoanueckoit
CUCTEME C YUCIIOBBIMU XapAKTEPUCTUKAMU CTPOCHUS aTOMOB

5 XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsia spa, 00Iee YMuciIo
AIIEKTPOHOB), paclpeAeIeHUEM dIICKTPOHOB MO YHEPTETUIECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KaIUs U KAJIBLIHS
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[IpencraBieHue 0 NEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
9JIEMEHTOB (paauyc aToma, 3JIeKTPOOTPHUIIATEIIBHOCTD), TPOCTHIX U
6 CJIOKHBIX BEIIIECTB OT IOJIOKEHUS 3JIeMeHTOB B [lepuomuieckoii cucreme
(B MaJIBIX TIEpUO/IaX U IJIABHBIX MOATPYIINAX) U JIEKTPOHHOTO CTPOCHUS
aToma
7 YMeHue KraccupuimpoBaTh.
7.1 XUMUYECKHUE DJICMEHTHI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEaKINU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTH M CTEIICHb OKHMCIICHUSI XUMUYECKUX JICMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYCCKOU CBSI3U M TUIT KPUCTAIUTMYECKON CTPYKTYPHI B
' COEIMHEHUAX
8.3 XapakTep Cpeiibl B BOAHBIX PACTBOpPaX BEIISCTB (KMCIOT, OCHOBAHHI)
8.4 OKHUCJIUTEITh ¥ BOCCTAHOBHTEIh
9 YMeHne xapakTepru3oBarh (PU3NUECKUE U XUMUUECKHE CBOMCTBRA!
MPOCTHIX BEIIecTB (KMCIOPO, 030H, BOJOPO/, rpaduT, aiMas, KpeMHHUH,
9.1 asor, ¢ocdop, cepa, XJI0p, HATPHUH, KaTMil, MAarHUH, KJIBIIMH, aTFOMUHHH,
KeIe30)
CITOKHBIX BEIIECTB, B TOM YHCJIC X BOJHBIX PaCTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOJOPO, OKCHIBI U THUIPOKCUIBI MeTallIoB |—I1A
9.2 rpymn, amomunus, meau (11), nuaka, xenesa (11 u 1), okcumsr yriepoaa
' (11 u 1V), kpemuus (1V), azota u pocdopa (111 u V), cepsr (IV u VI),
CEpHHUCTAas1, CepHasi, a30THUCTas, a30THas1, (hochopHas, yroapHas,
KPEMHHEBasi KUCIIOTA U X COJIH)
MIPOTHO3HPOBATH M XapaKTePU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH
9.3 OT UX COCTaBa M CTPOEHUS, IPUMEHEHHUE BEIIECTB B 3aBUCHMOCTH OT UX
' CBOWCTB, BO3MOXHOCTh TIPOTEKAHUS XUMHUYECKUX TPEBPAICHUI B
Pa3IMYHBIX YCIOBHIX
10 YMeHue cocTaBIsITh MOJEKYISIPHbIE M HOHHBIE YPaBHEHUS PEaKiuii, B
TOM YHCIIE:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKUCITUTENbHO-BOCCTAHOBUTENBHBIX PEAKIINI
103 WLTIOCTPUPYIOIIUX XUMHYSCKHE CBOMCTBA M3YyUYCHHBIX KJaccoB (IpyIiin)
' HEOPTaHWYECKUX BEIECTB
104 MOJITBEPIKIAIONUX TCHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHHe BRIYUCIATH (TPOBOIUTH PACUETHI):
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OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO X MOJISIPHYIO MaccChl BEILIECTB,

111
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSIUHEHUN
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YPaBHEHUSIM XUMHYECKUX PEaKIUi U HaXOAUTh KOJIMYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WM MPOJIYKTOB peakluu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJIJaMH HAyYHOT'O TIO3HaHUs (HAOJI0ACHNE, U3MEPEHHUE,
191 9KCIEPUMEHT, MOJICTIUPOBAHUE) NIPU M3YUYCHHH BEIIECTB M XMMUYECKUX
' SIBIICHUH; yMeHUE CHOPMYITUPOBATH MPOOJIEMY U MPEAJIOKUTD MTyTH &€
pelieHus
122 0e30macHoi paboThl ¢ XUMHUYECKUMHU BEUIECTBAMH, XUMHUYECKON MOCYA0H
' 1 JIabOopaTOPHBIM 000PYIOBAHUEM
npaBuIaMu 0€30MacHOTO OOpAIeHUS C BEIIECTBAMHU, UCIIOIh3YEMBIMH B
MOBCEIHEBHOM JKM3HHU, MTPABUJIaMU TTOBEICHUS B LEISIX COePEKESHHUSI
123 370pOBbS U OKPY>KAIOIIEH TPUPOTHOM CPEe/bl; TOHUMaHUE Bpeia
' (omacHOCTH) BO3ACHCTBHS HA )KUBbIE OPraHU3MbI ONIPEICIEHHBIX
BEIIIECTB, CITIOCOO0OB YMEHBINIEHUS U MIPEAOTBPAIIEHUS UX BPEIHOTO
BO3JICHUCTBUSA
13 Hannumne npakTHyecKux HABBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHUS

CICAYIOIUX XUMHAYCCKUX DKCIICPUMECHTOB!

W3YyYEHUE U onucanue GU3NYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE C
13.1 (GUBUYECKUMU U XUMUYECKUMH SIBJICHUSIMU; OTBITHI, HILTIOCTPUPYIOIITNE
MIPU3HAKHU IPOTEKAHUS XUMUYECKUX PEaKLIN

13.2 U3ydeHHe crocoOO0B pa3eieHns cMmecen

MIOJIYYEHHUE KUCIOPOAa U U3YUYEHHUE €0 CBOWCTB; IOJIy4eHHE BOIOPOIa U
13.3 U3Y4YEHUE €ro CBOMCTB; IOJIYyYEHUE YTIIEKUCIIOrO ra3a U U3y4eHue ero
CBOMCTB; IOJy4YE€HNE aMMHAKaA U U3Y4YECHHE €T0 CBOMCTB

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIEH

13.4 N
PacTBOPEHHOIO BEIIECTBA

HpUMEHEHHE HHANKATOPOB (JTakMyca, MeTHIOparka U heHonpTanenHa)

135 .
JUISL OIIPEZIENIEHNs XapaKTepa cpeibl B PaCTBOpax KUCIOT U IIesoueit

MCCJIEIOBAHNE U OTMCAHNE CBOWCTB HEOPTAHMYECKUX BEIICCTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOICUCTBUS KUCIIOT C METAJLJIaMHU,
OKCHJIaMU METaJUIOB, PACTBOPHUMBIMH M HEPACTBOPUMBIMH OCHOBAHMSIMH,
COJISIMM; TIOJIyY€HHE HEPACTBOPUMBIX OCHOBAHUI; BBITECHEHHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU; UCClieJoBaHUE aM(OTEPHBIX CBOMCTB
TUIPOKCHUIOB ATFOMUHUS U IUHKA

13.6

PECIICHUE SKCIEPUMEHTAIBHBIX 3a1a4 110 TEMaM. «OCHOBHBIE KJIACCHI

13.7 .
HCOPraHU4YCCKUX COCAMHCHUN», (<3JICKTpOJII/ITI/IquKaH JUCCOLIALIS,
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«Baxueime HeMeTaJUIBI U UX COeIUHEHUSY, « BaxkHeHIne MeTaUIbl U
HUX COCOUHEHUSY

XUMUYECKHE dKCIIEPUMEHTBI, HIUTFOCTPUPYIOIIUE TPU3HAKU IIPOTEKAHUS
peakuuii HOHHOro 0OMEHa; KaYeCTBEHHbIE PEAKLIUU HA IPUCYTCTBYIOLIUE
B BOJIHBIX PAaCTBOPAX MOHBI: XJIOPUI-, OpOMUI-, HOAMI-, CyTbdaT-,

13.8
docdar-, kapboHaT-, CHIIMKAT-aHUOHBI, THIPOKCH/I- HOHBI, KATHOHBI
aMMOHMSI, MATHMSI, KaJIbLIUs, AIFOMHHHMS, XKee3a (2+) u skenesa (3+),
menu (2+), nuHKa
14 YMenue:
MIPEACTABISITh PE3yJIbTAThI SKCIIEPUMEHTA B (DOPME BHIBOJIOB,
141 JI0Ka3aTeIbCTB, TPAQHUKOB U TAOJHUI] M BBISIBIATH AIMIIUPHUECKUE

3aKOHOMEPHOCTH

YCTaHABIIMBATh CBSA3H MEXKIY PEAJIbHO HAOJII01aeMbIMH XUMUYECKUMHU
14.2 SBJICHUSMU U NIPOLIECCAMHU, IPOUCXOSAIUMH B MAaKPO- U MUKPOMUPE,
O00BSACHATH IPUUYUHBI MHOTOOOPA3Hs BEIIECTB

IlepeyeHb 2JIEMEHTOB COAEePKAHMS, IPOBEPsSIEMBIX
HA OCHOBHOM I'0Cy/IapCTBEHHOM 3K3aMeHe 110

XUMHUHA
Kon IIpoBepsiemble 3JIeMeHTHI COJIeP:KAHUS
1 [TepBoHavanbHbIE XUMUYECKHE TIOHSATHUS
1.1 Yuctele BemiecTBa U cMecu. CrocoObl pa3ienieHus: cMeceit
19 ATOMBI U MOJIEKYIIbI. XUMUYECKUE dNTeMeHThI. CHMBOJIBI XMMHUYECKUX
DJIEMCHTOB. HpOCTBIC U CJIOKHBIC BCIICCTBA
13 Xumunyeckas popMyia. BaneHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB.

CreneHp OKHUCICHUSI

3aK0H IMOCTOSHCTBA COCTaBa BCIICCTB. OTtHOCHUTENbHAsS aTOMHAs Macca.
14 OTtHocuTeabHAS MOJICKYJISIpHAs Macca. MaccoBas g0JIs1 XUMHYECKOI0
9JICMCHTa B COCITMHCHHUHN

KonuuecTBo BemectBa. Monb. MongpHas macca. Monsipablii 00BEM razos.

15 BzaunMocBs3b KOIUYECTBa, MACCHI U YHCIIa CTPYKTYPHBIX CIUHUILL
BE€IICCTBA
16 duszndeckre U XUMAYECKUE SIBICHUA. X UMHUISCKast pCaKknusa u e€
. IMPU3HAKH. 3akoH COXPAaHCHUA MACCHI BCUICCTB. XHUMHUYECKHUE YpaBHCHHUA
) HepI/IOIlI/ILICCKI/Iﬁ 3aKOH U Hepnonnqecxaﬂ cucreéMa XMMHYCCKHUX

snemenToB /.M. Menneneea. CTpoeHrne aTOMOB
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[Tepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
2.1 .. Menneneesa. [lepuoas! u rpynnsl. PU3H4eCKU CMBICI IIOPSAIKOBOIO
HOMeEpa, HOMEPOB MEePUO/JIa U IPYIIbI JIEMEHTa

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M30TOmbl. DJIEKTPOHBI.
2.2 CTpoeHHe AEKTPOHHBIX 00071049eK aTOMOB NEepBhIX 20 XUMHUYECKHIX
aneMeHToB [lepuoauueckoii cucremsl [[.1. Menneneena

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKUX HJIEMEHTOB IEPBBIX
TpEX NEPUOAOB, Kajus, Kalblius (paguyca aTOMOB,

2.3 ANIEKTPOOTPULIATEIBHOCTH, METAIUTMYECKIX U HEMETAJUIMYECKUX CBOMCTB)
U X COEIMHEHUI B COOTBETCTBUHU C IIOJIOKEHUEM DJIEMEHTOB B
[Tepuonuyeckoil cucteMe U CTPOCHUEM UX aTOMOB

3 CrtpoeHue BemecTBa

Xumuueckas cBsi3b. KoBajeHTHas (OJIpHAS U HEMOJSIPHAS) CBSI3b.
3.1 DJIEKTPOOTPULIATEITLHOCTh XUMHUYECKUX 3JIEMEHTOB. MlOHHas CBS3b.
Merannuueckas cBSI3b

TuIbI KPUCTAIUTMYCCKHUX PEIIETOK (ATOMHAs, MOHHAS, METAITHYECKas),
3.2 3aBUCHUMOCThH CBOMCTB BEIIIECTBA OT TUIIA KPUCTAJUTMYECKONU PEIIETKU U
BHJa XUMHUYECKOU CBSI3H

4 Baxwuelimme npeactaBuTelIn HEOPraHMYECKUX BellecTB. HemeTambl u ux
coenuHeHus. MeTaibl 1 UX COEAUHEHUA

Kiaccugukaliyst 1 HOMEHKJIaTypa HEOPraHMYECKUX COCTUHEHHI: OKCHIOB
(coneoOpasyromye: OCHOBHbIC, KUCIOTHBIC, aM()OTEPHBIC) U

4.1 Hecoseo0pasyroliue; OCHOBaHui (LIET0YN U HEPACTBOPUMbIC OCHOBAHUS);
KUCIIOT (KHCIIOPOICOIepIKaIIe U OECKUCIIOPOIHBIE, OJJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIell (CpeTHUX U KHCIIBIX)

duznyueckre 1 XUMHYECKHE CBOMCTBA IIPOCTHIX BEIICCTB-HECMETAJJIOB!

4.2
BOJIOPO/J1A, XJIOpa, KUCIOPO/a, Cephl, a30Ta, Gpochopa, yriepoa, KpeMHHS

Pu3nyecKne 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB!
4.3 JIUTHS], HATPHsl, Kallusl, MarHus ¥ Kajbl¥sl, aTFOMUHUS, JKeJe3a.
DNEKTPOXUMHUYECKUN Psijl HAIIPSHKEHUH METaJIIOB

duznyueckue 1 XUMUYECKHE CBOWCTBA BOJOPOIHBIX COCMHECHUMN
HEMETAaJUIOB: XJIOPOBOJIOPO/IA, CEPOBOAOPO/IA, aMMHAKa

4.4

dusnyecKre 1 XAMUYECKHE CBOWCTBa OKCHI0B HeMeTaiuios: cepsl (1V,
4.5 V1), azota(ll, 1V, V), dochopa(lll, V), yrnepona(ll, IV), kpemuus(I1V).
[ToyueHne OKCUIOB HEMETAIIIOB

XuMuyeckue cBoiicTBa okcuaoB: MetamioB |A—IIA rpymm, nuHka,

4.6
memu(11) u xenesa(ll, 111). [ToxydeHrne okCHIOB METAILIOB

XUMHUYECKHE CBOMCTBA OCHOBAHMI U aM(POTEPHBIX THAPOKCHIOB (Ha
4.7 npUMepe THIPOKCUIOB ATFOMUHMS, XKelie3a, uHKa). [lony4ueHue
OCHOBaHUH U aM(OTEPHBIX THAPOKCUIOB
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OO01mure XuMHYECKHEe CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM,
CEPOBOJIOPOHOM, CEPHUCTOM, CEPHOH, a30THOM, (hochOopHOA,

4.8 . . .
KpEMHUEBOM, yroipHoi. Ocobble XUMUYECKHE CBOMCTBA
KOHILICHTPUPOBAHHOM CEpPHOM U a30THOU KUCIOT. [Tosryuenue kuciaor
4.9 OO6mme xuMHUecKue CBOMCTBa cpeanux coneil. [lomyuenue cosneit
410 [Tonyuenue, cobupanue, paclio3HaBaHUE BOJIOPO/A, KUCIOPOIa, aMMHaKa,
' YTJIEKHUCIIOTO Ta3a B 1abopaTopuu
411 [Tonyyenue ammuaka, CEpHOM U a30THOM KUCJIOT B IPOMBILIJIEHHOCTH.
' O611me crnocoObl MOTy4yeHHs] METAIIJIOB
4.12 I'eneTnyeckas CBA3b MEXKYy KJIIACCAMH HEOPIraHUYECKUX COCIMHEHUM
5 XHUMHYECKUE PeaAKIUU

Knaccudukanus XuMHUECKUX PEeaKIHii 10 pa3TuYHbIM MPU3HAKAM: TI0
5.1 YHCIIy U COCTaBYy YYaCTBYIOIIMX B PEAKI[UH BEILIECTB, 10 TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEeW OKUCICHHSI XUMUYECKHUX IIEMEHTOB

TemnoBoit 3 PexT XuMudeckor peakui, TePMOXUMUUECKIE YPABHEHHUS.

5.2
DK30- U SHAOTEPMUYECKUE PEAKIIUU. TepMOXUMHUYECKUE YPAaBHEHUS

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuuu. OKUCINTENN U
5.3 BoccTaHOBUTENHU. [Iporiecchl OKUCIEHNS U BOCCTAHOBJICHUS. DJIEKTPOHHbII
0aaHc OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEaKLIUU

Teopus snekTponuTUUecKoi nucconuannu. KatnoHsl, aHMOHBI.
5.4 DNEKTPOIUTHI U HEIEKTPOIUTHI. CUIIbHBIE U Cc1a0ble 3JIEKTPOIUTHI.
Crenenp gucconuanuu

Peakuunu noHHOTO oOmeHa. YcimoBus MMPOTCKAHUA peaKI_II/Iﬁ HOHHOTO

5.5 N .
0o0MeHa, MOJIHbIE U COKpAIIEHHbIE MOHHBIE YPAaBHEHUS peaKuil

6 XuMHUS U OKpY:Karollas cpesia

BemectBa 1 MaTepuaisl B IOBCEAHEBHOM KU3HU YeoBeka. bezonacHoe
6.1 MCIIOJIb30BAaHUE BEIIECTB U XMMHUECKUX peakluii B 1a00paTopuu U OBITY.
[TepBast moMoIb IPU XUMHUYECKHUX 0KOTaX U OTPABIEHUAX

XHUMHUECKOE 3arps3HEHNE OKPYXKAIOIIEH cpeibl (KUCIOTHBIC T0K/IH,
3arpsi3HEHHE ITOYBBI, BO3yXa M BOZOEMOB), CIIOCOOBI €T0

6.2 npenotBpauienus [IpenensHas 1onmycTumMasi KOHLIEHTPALHs BELIECTB
(ITAK). Poss XUMHHM B PELICHUH SKOJOTHYESCKUX MPo0IeM. Y criieHne
NapHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOS

[Tpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpEMHUS U UX
COeIMHEHUH B OBITY, MEIULIMHE, TPOMBILIUIEHHOCTH U CEIbCKOM
xo3sHcTBe. [IpuMeHeHne MeTaioB U CIUIaBoB (CTalb, YyTr'yH,
JFOPATIOMUHUHN, OpOH32a) B OBITY U POMBIIICHHOCTH UX COCAMHEHUH.
[ToHsiTHE O KOPPO3UHU METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOpPpPO3UH

6.3
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[IpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB (Yroiib, IPUPOIHBIH ra3, HeTh),
6.4 IPOJYKTHI UX TIepepaboTKu (OCH3MH), UX POJIb B OBITY U
IPOMBIIUICHHOCTH

[TepBoHavabHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBaX KakK O
COCJIMHEHUsX yrieposa (MeTaH, 3TaH, STHIICH, alleTUJICH, 3TaHOJ,

6.5 [IIMIEPUH, YKCYCHas KUuciioTa). [ToHsTrHe 0 OMOIOrHYecKr BaKHBIX
BEIIIECTBAX: XKUPAX, OENIKaX, YIIIeBOJaX - ¥ UX POJIA B KU3HU YETIOBEKA
7 Pacuérnr:
7.1 1o (opMyaaM XMMHYECKHX COCAMHEHUI
7.2 Macchl (MacCOBOM) I0JIM PaCTBOPEHHOTO BELIECTBA B PACTBOPE
7.3 110 XUMHYECKUM YPaBHCHHUSIM

TemaTnueckoe MIAHUPOBAHHUE

«wr
8- KJ1acc
KosmuecTBo yacos DJIeKTPOHHbIE
HaunmenoBanue
Ne a3/1eJI0B M TeM (wpposbie)
/| P Beero Kontpoabneie | IIpakTuueckne | ggpaszoparesbHbie
NMPorpamMmbl 6 6
Pa3nen 1. [lepBonavanbHble XUMUYECKHE IOHATHS
XUMUS — BaKHasd
o0Jracte
€CTEeCTBO3HAHUSA U Xmmd, 8-9
1.1 DAKTHAECKOI 5 2 kiaccel. [AOY
p BO MI'TTY
NEeATEILHOCTH
4eJI0BeKa
BemiectBa u
1.2 | > 15 1 <.>
XUMUYECKHUE PEaKIINU
Hroro 1o pasneny 20
Pa3nen 2. BaxkHelimme npeacTaBuTe 1 HEOPraHUYECKHX BelIeCTB
21 Boznyx. Kucnopon. 6 < >
" | Ilousgtre 06 okcHumax
Bogopox. Ilonstue o
2.2 | POAOPOL 8 1 <.>
KHACJIOTaX U COJIAX
Bona. PactBopsil.
2.3 |IlousTHe 00 5 1 1 <.>
OCHOBAHHUAX
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OCHOBHBIE KJIaCCBI

2.4 | HEeOpTaHUYECKUX 11 1 1 <..>
COCIMHEHUN

Wroro no pazueny 30

Pa3nen 3. [lepuoauyeckuii 3akon u [lepuoguyeckas: cucreMa XuMHYECKHX YJIEMEHTOB
A.A. MenpaeneeBa. CTpoeHue aToMOB. XUMHYECKasl CBA3b. OKUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeAKIIUN

[Tepuoanueckuit
3aKOH U
Ilepnonnueckas
3.1 | cuctema XuMHYeCKUx |7 <.>
anemenTtoB J[.W.
Menneneena.
CtpoeHue aToMOB

XHUMHYecKas CBSI3b.

32 OKHCIUTENBHO- 8 9 < >
BOCCTaHOBUTEIILHBIC
peakuuu

Wroro no pazueny 15

[ToBTOpEHME 3 <..>

OBLIEE KOJIMYECTBO

YACOB I10 68 5 5

[TPOTPAMME

9-11 kiace

KosmmuecTBo yacos DJIEeKTPOHHbIE

HaumenoBanue

Ne a3/Jej10B U TeM (undposre)

/| PA3A Beero | KOHTPOIbHBIE | TIDaKTHUECKHE | 0fpazoBaTenbHbIC
TpOrpamMMel padoThI padoThI pecypee

Pa3nes 1. BemecTBO M XMMHYecKHe peakiuu

IToBTOpEHME M

Ty0JaeHue 3HAHUH Xunmus, 8-9
1.1 [T 5 1 Kknaccel. TAOY
OCHOBHBIX Pa3zeiioB BO MITIY
Kypca 8 kiacca
OcHOBHEBIE
1.2 | 3axoHOMEpPHOCTH 4 <..>
XAMHYECKHUX peaKni
DIIEKTPOIUTHYECKAS
it HaIns.
1,3 |Amcconman 8 1 1 <>

XUMUYECKUE PEaKIun
B pacTBOpax
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Wroro no pazueny 17

Pasznea 2. Hemera/iibl 4 UX COeIMHEHUS

Oomas
XapaKTEePUCTHKA
2.1 | xuMuuecKnx 4 1 <.>
aiemMeHTOB VIIA-
rpymnmsl. ['agoreHnst

Oo6mas
XapaKTEePUCTHKA
XUMHYECKHUX
ajeMeHTOB VIA-
rpynnsl. Cepa u ee
COeIMHEHHS

2.2

O6mas
XapaKTepUCTHKA
XUMHUYECKHX

2.3 |snemenToB VA- 7 1 <..>
rpymnmsl. A30T,
dbocdop u ux
COCTMHEHUS

Oobmas
XapaKTepUCTHKA
XUMHYECKHUX

2.4 | anemenToB IVA- 8 1 2 <..>
IpYIIBL. YTIEpOa U
KPEMHHI U UX
COEIMHEHUS

Hroro no paszneny 25

Pasznea 3. Merasuibl M MX COCUHEHUA

OO01ue cBONCTBA
METAJUIOB

3.1 4 <..>

Baxxneiimme MeTajuibl
3.2 16 1 2 <..>
U UX COSIUHEHUSI

Hroro no paszneny 20

Pa3nen 4. Xumusi u oxkpy:xamomas cpeaa

BemecTBa u

4.1 | matepuansl B )KU3HU |3 <..>
YeJI0BeKa

Htoro no pazneny 3

IToBTOpEeHME 3 <..>
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OBIIEE KOJIMYECTBO
YACOB I10 68 4 7
I[TPOT'PAMME

HNudopmaiusi 006 MCIMOJIb30BAHIH YJIeKTPOHHBIX (HHPPOBBIX) 00pa30BaTEIbHBIX
pecypcosB

Pa60qa51 nporpamMmma Y4MUTBIBACT BO3MOKHOCTH MCIIOJIB30BAHUSA JSJICKTPOHHBIX
(udpoBbIX) 00pa30BATENbHBIX PECYPCOB, SIBISIOMIUXCSA YISOHO-METOAUICCKUMHE
MarcepuajiaMy, HUCIOJIb3YyCMbIMU JIA 06y‘-I€HI/I$I U BOCIHUTaHUA 06yqaronmxc;1,
NpPE/ICTABICHHBIMA B JJCKTPOHHOM  (IpoBOM) BHAEC ©  pPEATU3YIOUIMMHU
TUIaKTHYECKUE BO3MOXKHOCTH HMH()OPMAINMOHHO KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
coJiep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOATENILCTBY 00 00pa30BaHUU:

Enunoe coaeprxanne obimero oopaszosanus (€ds00.ru) - ITogbopka METOAMYECKIX
MaTepHUaoB JUIsl YYUTENICH MPEAMETHUKOB, KJIACCHBIX PYKOBOJIUTENCH, COBETHUKOB 10
BOCIITUTAHUIO.

bubnnoreka MOIII (MockoBckas JIIEKTPOHHAs IIKOJIa)
(https://uchebnik.mos.ru/main) 3To MmMPOKUiI HAOOpP AJIEKTPOHHBIX YYCOHUKOB U
TECTOB, MHTEPAKTUBHbIE CLIEHAPUH YPOKOB B 3JIEKTPOHHOW Oubimoreke. Pemienus
MDOIII noctynHbl AJ1s BCEX U yXKe MOIYYHIIN BBICOKHE OLIEHKH YUMTENEH, pouTenel u
JIeTel psa.

HNudopmanus 00 yuere nporpaMmMbl BOCIIMTAHNS B IPOrpamMMe NpeaMera

PaGouas IIporpamma Bocnutanuss YOV «Bennma» peanusyercs, B 4YaCTHOCTH,
yepe3 MCIOJIb30BaHUE BOCIHUTATEIBHOIO NMOTEHUMAa ypoka. Ha ypokax yudurtenb
CTPEMUTCS yCTAHABJIMBAaTh JIOBEPUTEJIbHBIE OTHOLICHUS MEXKIY YUYUTEIEM U
YYEHUKaMH, CITIOCOOCTBYIOIINE MTO3UTUBHOMY BOCTIPUSTHIO YUAIITUMUCS TPEOOBAHU U
MpoCch0 y4yuTens, aKTUBH3AIMM WX T[IO3HABATEIbHOW EATENbHOCTH, MOOYKIaTh
IIKOJIBHUKOB COOJIIOaTh HAa YpPOKE OOIIENPUHATHIE HOPMBI TIOBEJCHHS, IpPaBHIIa
o0teHust co cTapmuMu (YUUTEISIMU) U CBEPCTHUKAMH (IIKOJILHUKAMH); TPUBJIEKATh
BHUMAHHME IIKOJIBHUKOB K IIEHHOCTHOMY acCIEKTy M3y4aeMbIX Ha YpPOKE SIBJICHHI,
OpPraHHU30BBIBATH PA0OTYy JIETEH ¢ COIMANbHO 3HAUUMOM MH(pOpMalnmei — o0CyKaaTh,
BBICKa3bIBaTh MHEHHUE; HMCIOJIb30BaTh BOCHMUTATEIbHBIE BO3MOMKHOCTH COJIEPHKAHUS
y4yeOHOro mpeaMeTa dYepe3 JAEMOHCTPAIMI0 JETSM TMPUMEPOB OTBETCTBEHHOTO
TPKJAHCKOTO TIOBEJICHUsSI, TPOSBICHUS YEJIOBEKOIIOOUS U J100pOCEpACUHOCTH,;
MPUMEHITh Ha ypOKE HHTEPaKTUBHbIE (OPMBI PabOTHI: WHTEIUIEKTYyallbHbBIE WIPHI,
TUIAKTUYECKUM TeaTp, AMCKYCCHH, padOThI B Iapax H Jip.
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