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lloacnumenvhas 3anucka
[IporpaMMa O XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTENbHON HPOTrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbIX B @I'OC OO0, a Takke Ha OCHOBe (enepaabHOI
paboueli nmporpaMMbl BOCOUTAHUS M C YYETOM KOHLEMIUU IpernoAaBaHusi y4eOHOTo mpeaMera
«Xumus» B 00pa3zoBaTenbHBIX opranu3ausx Poccuiickoit dexepanuu.

[IporpamMma mo xumuM AaéT MpeACTaBICHUE O LENAX, oOmieil cTpareruu oOydyeHus,
BOCIHUTAHUS W Pa3BUTHS OOYYArOIIMXCS CpPEACTBAMH Y4eOHOro MpeAMeTa, YCTaHABIMBAET
o0s3aTeNnbHOE PEIMETHOE COJEp)KaHUe, MpelycCMaTpUBaeT paclpezielieHne ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOTrpamMMbl 110 XUMHUH, ONPEAEIsAeT KOIMUECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJAEPKAHMS, PEKOMEHIYEMYIO IOCJIEI0BAaTENbHOCTD
W3YYCHUS XUMHUHU C YUIETOM MEKIIPEIAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTHKU y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeaesisieT BO3MOKHOCTH MPeMeTa ISt
peanuzanuu TpeOOBaHMM K pe3ylibTaTaM OCBOSHHS OCHOBHOUM 00pa3oBaTEeNbHON MporpamMmbl Ha
YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHusl, a TAaK)Ke TPeOOBaHHH K pe3yabTaTaM 00y4eHUs] XUMHUH
HA YpOBHE IeNiell M3y4eHHs TMpeAMeTa M OCHOBHBIX BHUJOB Yy4eOHO-IIO3HABATEIbHOM
JeSITeTbHOCTH 00yYaroIIErocs o OCBOCHUIO Y4eOHOTO COJICPKAHMUS.
3HaHWE XWMUHU CIYXKUT OCHOBOH Ii (POPMUPOBAHUS MHPOBO33PCHHS OOYUaIOMIETrocs, €ro
MIPEICTABJICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT OPMUPYEMbIE XUMUEH
MPEJICTABICHHS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLMU BEIIECTB B IPUPOJIE, O MYTIX
pelieHuss TI00anbHBIX TPOOJIIeM YCTOWYMBOTO pa3BUTHSA YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUUECKOM, MUILEBON U SKOJIOTHYECKOI 0€301MacHOCTH, MPOOIEM 31paBOOXPAHEHHUS.

N3ydenne xumuu:

CIOCOOCTBYET peaau3allid BO3MOXKHOCTEM 11l camopa3BUTUS U (HOpPMHUPOBaHMS
KYJIBTYpPBI TIHYHOCTH, €€ 00111ei 1 (PYHKIIMOHAIBHOM TPaMOTHOCTH;

BHOCHT BKJIaJl B YOPMHPOBAHUE MBIIIIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00ydaromuxcs,
HAaBBIKOB HMX  CaMOCTOATENbHONW  y4eOHOW  NEeATETbHOCTH, OKCIEPUMEHTAIBHBIX |
WCCIIEIOBATEIbCKUX YMEHUM, HEOOXOAMMBIX KaK B TIOBCEAHEBHOM JKM3HH, TaKk U B
poeCCHOHATBHON JIEATETFHOCTH;

3HAKOMHUT CO CHEIM(PUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3TJIS1a HA €IUHCTBO MPUPOIBI U YEIIOBEKA, SBISETCSI OTBETCTBEHHBIM TAaNloM B (P OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH O0yYarOIINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO-HAYYHBIM
3HAaHUSAM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B 3KOJOrHYeckoe oOpa3oBaHUE

oOydJaronuxcs.



JlanHbIe HampaBiieHUs B OOYYEHWH XMUMHHU OOECIEUMBAIOTCS CIEIU(PUKON COIepKaHUs
y4eOHOTO TmpenMeTa, KOTOPBIM SIBIISETCS IEAarorHuecKd aJalTHPOBAHHBIM  OTPAXKECHHEM
0a30BOM HAyKU XMMUU Ha ONPEJCIEHHOM dTarie €€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OPHEHTHUPOBAH HA OCBOCHUE
00y4aroIUMUCS CUCTEMBI NIEPBOHAYAIBHBIX MOHATUI XMMHMU, OCHOB HEOPraHMYECKOW XMMUU U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX IIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa colepkaHus IporpaMMbl 10 XUMUHU c(HOPMUPOBAHA HA OCHOBE CUCTEMHOIO
noaxoja K €€ msydenuro. CoaepkaHUE CKIIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
AJIEMEHTE W BELIECTBE M CHCTEMbl NOHATUH O XMMHMUYecKON peakiuu. O0e 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl MO IPHUHLMILY I1OCJIEI0BATEIILHOIO PA3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEICTAaBICHUM Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOI'O YYEHUs KaK OCHOBBI BCEI'O €CTECTBO3HAHMSI,

ITepuoanueckoro 3akoHa J[.M1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

YUYEHUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3H;

IIPEJICTaBICHUN 00 JIEKTPOIUTUUECKON AUCCOLUAIIMY BELLIECTB B paCTBOpax.

TeopeTnueckne 3HAHHUA PAcCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCA IOCIENOBATEIbHO OT OAHOIO YPOBHSA K Jpyromy,
BBINOJIHASA (YHKUMH OOBSICHEHUS M IMPOrHO3MPOBAHMS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHHUS U MOJIYYEHHs U3yYaeMbIX BEIIECTB.

OcBoeHMe mporpaMmbl IO XHMHHU CHOCOOCTBYET (DOPMHUPOBAHMIO NPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIEH HAy4YHOM KAPTUHBI MHpa B JIOTMKE €€ CHCTEMHOW NPHUPOIBI,
LIEHHOCTHOTO OTHOIIIEHUS K HAYYHOMY 3HAaHUIO U METO/aM I03HAaHUA B Hayke. M3yueHue XxumMun
IPOMCXOIUT C MPUBJICUEHUEM 3HAHUHN U3 paHee N3YUYEHHBIX YUEOHBIX MPEIMETOB!
«Oxpyxaromuii Mupy», «buonorus. 5—7 knacce» u «®Pu3nka. 7 KjIacc.

[Tpy mM3ydyeHUH XMMHMU TPOUCXOAUT (HOPMUPOBAHME 3HAHUN OCHOB XUMHYECKON HAyKU
KaK 00JIacCTH COBPEMEHHOI0 €CTECTBO3HAHHUS, MPAKTHYECKOM MIEsTeNIbHOCTH 4YelIOBEeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYpbl. 3ajadya ydeOHOro IpeJMeTa COCTOUT B
(GOpMHUPOBAHUM CUCTEMBl XMMHUYECKUX 3HAHUM — Ba)KHEWIIMX (DaKTOB, MOHSATHUN, 3aKOHOB U
TEOPETUYECKUX TOJOXKEHUH, JTOCTYIHBIX 00O0OIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3bIKa
HAayKH{, B MPUOOIIEHUHN K HayYHBIM METOAaM MO3HAHUS MPU U3YYEHHM BEIIECTB M XUMHUYECKUX
peakuuii, B GOpMUPOBAHUN U PA3BUTUHU MO3HABATENBHBIX YMEHUN U MX NMPUMEHEHUH B Y4e€OHO-
MO3HABATEJILHON U y4eOHO-UCCIIEI0BATEIbCKOM AEATeIbHOCTH, OCBOCHUHU MpaBMil 0€30IacHOI0
oOpallieHus ¢ BeleCTBaMU B TOBCEITHEBHOM JKU3HHU.

[Ipy nM3ydyeHuH XMMHH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUsl Ba)KHOE 3HAUEHUE
MPUOOPEHN TaKKe LEIH, KaK:

dbopMHUpOBaHNE HHTEIIEKTYATHHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpa3OBaHMIO,



COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO PEUICHHH, CIMOCOOHOW aJamTUpOBaThcs K
OBICTPO MEHSIIOIIUMCSI YCIIOBHSIM KHU3HH;

HaNpaBICHHOCTh OOy4YeHHs Ha CHCTEMaTH4YecKoe MpuoOIieHne o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ II03HABaTENbHONW  JAEATEIBHOCTH, HAYYHBIM  METOAAM  IIO3HAHMS,
(bopMUPYIOLIUM MOTUBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

o0OecrieueHre YCJIOBHM, CHOCOOCTBYIOUIMX MNPUOOPETEHUIO OO0YyYaIOUIMMUCS OIbITa
pa3HoOOpa3HON NeATeIbHOCTH, MO3HAHUSA M CaMOMO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIM ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE AJIs1 PA3JINYHBIX BUIOB AEATEIbHOCTH;

dbopmupoBanue o0mel (HYHKIIMOHATLHOW M €CTeCTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quCIe YMEHHHA OOBSACHATH M OLEHHMBATH SBICHHUS OKPYKAIOIIETO MHpA, MCIOJb3YS 3HAHUS U
OMBIT, TOJYYCHHbIE MPU U3YYEHUU XHMHHM, OPUMEHATh WX TMPU pEUIeHHH MnpoldjeM B
MIOBCEHEBHOM XU3HU U TPYJOBOU 1€ATEIbHOCTH;

dbopMupoBaHue y 00y4arOmUXCcsl TYMaHUCTUYECKUX OTHOLICHUM, MOHUMAHUSI LIEHHOCTH
XUMHUYECKHX 3HAHHWHM IJi1 BBIPAOOTKU SKOJOTHYECKH I€JIeco00pa3HOro MOBEACHUSA B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHUS CBOETO 3JI0POBbS M OKPYKAKOLIEH MPUPOIHON
Cpelibl;

pa3BUTHE MOTUBALUMU K OOYUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
HAa OCHOBE YCBOEHHUS OOIIEUYETIOBEYECKUX LIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduiIs ¥ HaMlPaBJIEHHOCTH JAIbHEUIIEr0 00yUYeHUSI.

OOmiee yMcia0 YacoB Juid M3ydeHHUs XUMHH, — 136 daco: B 8 kiacce — 68 yvacoB (2 yaca B
Hezeno), B 9 kimacce — 68 wacos (2 yaca B HEJIENIO).
Cooeporcanue ooyuenusa ¢ 8 knacce.
IlepBoHaya/ibHbIe XUMHYECKHE TOHATHSA.

[Ipenmer xumuu. Ponb XMMHU B KU3HU 4YEJIOBEKAa. XHMHUS B CHUCTeME HayK. Tena u
BenlecTBa. dusnueckne CBONWCTBAa BEIIECTB. ArperaTHoe COCTOsHME BemlecTB. [lonsATue o
METO/ax MMo3HaHUs B XUMUH. YucTele BeniecTBa U cMecH. CriocoObl pa3ieneHust CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMeHThl. CHMBOJBI XHMHUYECKUX 3IJIEMEHTOB.
[TpocTeie U c0KHBIE BEeLIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckass (opmyna. BajgeHTHOCTP AaTOMOB XMMHUYECKHMX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCHUTENbHAS aTOMHAas Macca. OTHOCUTENIbHAs MOJIEKYJIsIpHAs
Mmacca. MaccoBast 10Ji1 XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUU.

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3anmMocBsA3b KOJIMYECTBA, MacChl U
YHClla CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacu€rel mo popMysaM XUMHUYECKUX COEAMHEHUN.

®uU3nYeCKue M XUMHYECKHE SIBICHHA. XHMMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BellecTB. XUMuUeckue ypaBHeHHs. Knaccudukanus XUMUYECKUX peakIui

(COC,Z[I/IHCHI/ISI, Pa3I0XKCHUA, 3aMCILICHN, O6MCH8.).



XUMHUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYA0H, TpaBuiIaMu pabOThI B
nabopatopur W TpuémMamMu oOpamieHus ¢ J1adopaTOpHBIM OOOpPYJOBAHUEM, HU3YyYEHHE U
omnrcaHue PU3NIECKIX CBOKWCTB 00pa3IlOB HEOPTaHUYECKUX BEIICCTB, HAOIOICHUE (PU3NIECCKIX
(mIaBjeHME BOCKA, TasHUE JIbJla, pAaCTUPAaHUE caxapa B CTYIIKE, KUIIEHUE U KOHIEHCALUs BObI)
U XUMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHHE MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE Mena ¢
KHUCJIOTOM) sBJIGHUH, HAOMIOICHUE U OIMUCAaHUE MPU3HAKOB MPOTEKAHUS XMUMHUYECKUX peaKlui
(pasznmokeHue caxapa, B3aUMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPUAOM Oapus, pas3iokKeHHE
ruapokcuaa menu (1) mpu HarpeBanuu, B3auMoeicTBue xeiesza ¢ pactsopom coiu meau (II),
u3ydeHre cnoco0OoB pa3jeneHust cMecei (C MOMOIIbI0 MarHUTa, PUIBTPOBAHKE, BHIIAPUBAHHE,
JUCTWIUIALMS, Xpomarorpadus), MPOBEACHUE OYKMCTKU TIOBAPEHHOW COJNM, HAONIOAEHUE U
ONMCAHUE pe3yJbTAaTOB IPOBEAEHUS OMNbITA, WUIIOCTPUPYIOLIEIO 3aKOH COXPAHEHHSI MAacCCHhI,
CO3IaHHE MOJIETICH MOJIEKY (IIapOCTEPIKHEBBIX ).

BaskHeiinmue npeacTaBuTe I HEOPTAaHMYECKUX BeleCTB.

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 37€MEHT U MPOCTOE BEIIECTBO.
Haxoxnenue kucinopona B npupoje, pusnueckue 1 XMuMUYECKHE CBOMCTBA (PEaKLUU TOPEHUs).
Oxcuppl. [lpumenenne xucinopona. CrocoObl TMONydeHHs KHCIOpPOAa B JIa0OpaToOpuul U
IpoMBbINIIeHHOCTH. KpyroBopot kucinopoaa B mpupoae. O30H — auioTporHas MOAUQPHUKAISL
KHCIJIOPO/Ja.

TemnoBoit >PGEeKT XUMHUECKON peakiuh, TEPMOXUMHUYECKHE YypaBHEHUS, HK30- U
SHIOTEPMUYECKHE peaKIUU. TOMIMBO: Yroib M METaH. 3arps3HEHUE BO3/1yXa, YCHUJIEHHE
MapHUKOBOTO AP (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT M mpocroe BemecTBo. HaxoxkneHue BoJgopoja B IpPHUPOJE,
duznyecKkre 1 XUMUIECKHE CBOICTBA, IPUMEHEHHE, CTIOCOObI nmony4deHus. KucinoTel u conu.

Momnsipabiii 00bE€M ra30B. Pacy€Tsl 10 XUMHUECKUM YPaBHEHUSIM.

®dusnyeckue cBolicTBa Bonabl. Boma kak pactBoputens. PactBopel. HaceimieHnesie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBOpUMOCTH BellecTB B Boje. MaccoBas 10yl BeELIECTBa B
pacTBope. XuMHueckue cBoiicTBa Bobl. OcHOBaHMs. Ponb pacTBOpPOB B MPHUPOAE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJ.

Knaccudukanus nHeopranmdeckux coeauHeHnit. Oxcuapl. Knaccudukainus OKCHIOB:
cojieoOpa3yromnue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoeoOpa3zyromue. HomenkinaTtypa
okcu10B. du3nyeckre U XMMUUYEcKre cBocTBa okcuoB. [loydyenne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHMN: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBaHuil. PU3MYECKHE W XUMHUYECKHE CBOMCTBA OCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnortsr. Knaccn(bnxaum{ KHUCJIOT. HOMCHKHaTypa KUCHOT. PU3NYSCKHE U XUMUUECKHUE



cBoiicTBa kuciot. Psg akrusHoctu MmetaiioB H.H. beketoBa. [Tonyuenne kucior.

Conu. Homenkiatypa coseil.

dusnyeckue U XUMUYECKUEe CcBoWcTBa cosiel. llomyueHnue cosen.

['eHeTnyeckas cBsI3b MEX]y KJIaCCaMH HEOPraHMYECKUX COCTUHEHUH.

XUMHYECKUN SKCIEPUMEHT: KAaYECTBEHHOE OIIPEACNICHUE COJEpKaHUs KUCIopoAa B
BO3/IyX€, MOJTy4YeHHe, cCoOOMpaHue, paclio3HaBaHue U U3y4eHHE CBOICTB KHUCIOPO/1a, HAaOI0eHIEe
B3aUMOJICHCTBUS BEILECTB C KUCIOPOJAOM M YCIIOBUS BO3HUKHOBEHUS U NPEKPALICHUS TOPEHUS
(mokapa), O3HaKOMJIEHHE C oOOpa3llaMM OKCHUJIOB M OIMCAHUE WX CBOWCTB, IMOJYYCHHE,
coOupaHue, paclio3HaBaHUE U H3YUYEHUE CBOWCTB BojaOpoAa (TOpeHHE), B3aUMOJEHCTBHE
Boiopona ¢ okcuaoMm menu (II) (BO3MOXHO HCIIOJIB30BAaHHE BHICOMATEPUAIOB), HAOIIOIACHHE
00pa3110B BEUIeCTB KOJIMYECTBOM 1 MOJIb, HCCIIEI0BAaHUE OCOOCHHOCTEH PacTBOPEHUS BEILIECTB C
pa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccoBOMl Aojei
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOABI C MeTalaMd (HaTpUeM U KaJbIIMEM)
(BO3MOXKHO HCMOJb30BAaHUE BUJEOMATEPHANIOB), HCCIEAOBaHHE OO0pPa3lOB HEOPTaHUYECKUX
BEIIECTB PA3JIMYHBIX KIJIACCOB, HAOINIOJICHHE W3MEHEHHS OKPAaCKH HHIUKATOPOB B PACTBOPAX
KHCJIOT U 1IeJIoueH, u3yueHue B3aumozeicTeus okcuja meau (II) ¢ pactBopoM cepHOM KHUCIOTHI,
KHCIIOT C METaJUIaMH, PEakUWil HEUTpaau3aluu, [OJy4YEHHE HEpPaCTBOPUMBIX OCHOBAHUMU,
BBITECHEHUE OJHOI0 METajla JPYIrUM U3 pacTBOpa COJIM, PEUICHUE HKCIIEPUMEHTANIbHBIX 3aJa4
1o teme «BaxkHeilne Ki1accbl HEOPraHUYECKUX COETUHEHUI.

HHepuoguveckuii 3axkoH u Ilepuoamuyeckass cucremMa XHMMHYECKHX JJIEMEHTOB
.. MengeaeeBa. Crtpoenne aromMoB. Xumuyeckas CBsi3b. OKHUCIUTEIbHO-
BOCCTAHOBHTE/IbHbIE PEaKIHH.

[lepBble TOMBITKM KiIacCU(UKAIMKA XUMHYECKUX deMeHToB. [loHsTHe o Tpymnmax
CXOJHBIX JIEMEHTOB (IIIETOYHBIC U MIETIOYHO3EMEIbHbIE METAIIIbl, TaJOTE€HbI, MHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3yroT aM(pOTEpHbIE OKCUIBI U THIPOKCH/IBI.

[lepmonnueckuit  3akoH. Ilepuoguueckas cuctema  XMMHYECKHX  DJIEMEHTOB
J.U. MenneneeBa. Kopotkonepuoanas u qiuHHONepuoAaHas Gopmsl [leproauueckoit cructeMbl
xumuueckux anemeHtoB .M. MenneneeBa. llepuoast m rpynnbel. PU3MYECKUH CMBICH
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. HM3otomsl. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBBIX 20 XUMUYECKUX AJIeMEHTOB [lepuonndeckoil CUCTEMBI
JAUN. MennaeneeBa. XapaKTepUCTHKA XUMHUYECKOTO OJJIEMEHTa MO €ro IOJOXEHHUIO B
Ilepunonnueckoii cucreme [I.1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHMSI pajiiyca aTOMOB XUMHUYECKHX 3JIE€MEHTOB, METAJUIMUECKUX
U HEMETaJNIMYEeCKUX CBOMCTB MO TpymmaM M nepuojam. 3HaueHue [leproamdeckoro 3akoHa u

HepHOHquCKOﬁ CUCTEMBI XUMHNYECCKUX 3JICMCHTOB IJId PAa3BUTUA HAYKHW U IMPAKTHUKH.



J.N. MenneneeB — yu4€HbIN U TpakJaHUH.

Xumuyeckass  cBs3b.  KoBaneHTHas — (mojisipHass M HENOJSIpHAsl)  CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenp  okucineHus. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpormecchbl
OKHCJICHHS U BOCCTaHOBJICHHA. OKHCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii dKcnepumenm. W3ydyeHHE OOpPa3LOB BEIIECTB METAJUIOB M HEMETAIIOB,
B3aMMOJICICTBUE T'MAPOKCH/IA LIUHKA C PAaCTBOPAMHU KHUCJIOT WM LIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUuil (rOpeHue, peakiuu
Pa3NOXKEHUs], COSTUHEHHUS ).

Mesicnpeomemuvie cesazu.

Peanu3zanus MeXnpeIMeTHBIX CBSI3€H MIPU U3YUYEHUU XUMUU B 8 KJIacce OCYILLECTBISIETCS
yepe3 MCHOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBbIX [OHATHH, TaKk W  IOHSATHUH,
ABJIAIOLIUXCS] CHCTEMHBIMU 11 OTJIEbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE IOHATUS: HAy4HbI (akT, TUmoresa, TEOpHUs, 3aKOH,
aHanu3, CHHTE3,  Kiaccuukauus,  IEpUOJUYHOCTD, HaOroeHue, JKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usuka: Marepusi, aTOM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaZMOaKTHBHOCTb, MOJIEKYJIA, AJIEKTPHUUYECKHH 3apsj, BEIIECTBO, TeNO, O0BEM, arperatHoe
COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BEIUYUHBI, €IMHUIBI W3MEPEHHs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusa: armocdepa, ruapocdhepa, MHHEpalbl, TOpPHbIE IOPOJBI, IOJIE3HbIE
MCKOIIaeMBbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

Cooepircanue ooyuenusn ¢ 9 knacce.

BemecTBo u xumMuueckasi peakums.21

[lepuognueckuit  3akoH. Ilepuoguueckas cucreMa  XUMHUYECKHMX  DJIEMEHTOB
J.. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB XMMHMUYECKUX
AJIEMEHTOB NEPBBIX TPEX MNEPHUOAOB, KalWs, KAJIbLUA M MX COEAUHEHHH B COOTBETCTBHM C
MTOJIOXKEHUEM JIEMEHTOB B [leproaudeckoit cucteMe U CTpOEHUEM UX aTOMOB. 1

CtpoeHue BelecTBa: BHUIbl XUMHUYECKOW CBS3U. THIMBI KPUCTATMYECKHX PEIIETOK,
3aBHCHUMOCTh CBOMCTB BeLIECTBa OT THMA KPUCTAJUIMUECKON pPEmETKM M BUJA XMUMHUYECKOMN
CBsI3U.2

Knaccugukanus u HOMEHKJIAaTypa HEOPraHMYECKHX BEUIECTB. XHMHYECKHE CBOWCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jMYHBbIM KJlacCaM HEOPraHMYECKUX COEIMHEHUM, NE€HETHYEeCKas
CBsI3b HEOPraHUYECKUX BElIEeCTB.4

Knaccudukanus XUMUYECKUX PEeaKIUi M0 pa3IuyHbIM MpU3HAKaM (IO YUCITY U COCTaBY



Yy4acTBYIOUIMX B PpEaKLUUU BELIECTB, IO TEMIOBOMY 3((eKTy, MO H3MEHEHHIO CTeleHen
OKHCIICHHSI XUMHYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, MO YYaCTHIO KaTajau3aTropa). DK30- U
AHIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUECKNE YPAaBHEHUS.2

[TonsiTue 0 cKOpocTH XMMUYECKON peakuuu. [loHsTHE 00 OOpaTUMBIX M HEOOpPATHMBIX
XUMHYECKHX peakuusax. lIoHATHE O TOMOreHHBIX M TeTEpOreHHbIX peakuusax. llomarme o
karanuse. I[loHaTne o0 XxumuyeckoM paBHOBecuU. DaKTOPBI, BIMAKOLIME HAa CKOPOCTb
XUMHUYECKON PEAaKIMH U NIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.2

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JJIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHOMN peakuuu. CocraBnenue YPaBHEHUH
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKUUH C HCIOIB30BAHHEM METOJA JJIEKTPOHHOIO
Oananca.l1

Teopus 37E€KTPOIUTUYECKON AUCCOLUALMH. DJIEKTPOIUTHI U HEJIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHM3M JUCCOLMALMU BEIIECTB C PA3NIMYHBIMA BUIAMM XUMHYECKOH CBS3H.
Crenens quccounanuu. CuiibHbIe U cl1abble SIEKTPOIUTHI.2

Peakuuu moHHOTO OOMEHa. Y CIOBUS NMPOTEKAHUS PEAKIMH HOHHOTO OOMEHa, TIOJHbBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KHCJIOT, OCHOBAaHUN U COJIell B CBETE
NPEACTAaBICHUN 00 DIEKTPOIMTHUECKOW aucconuanuu. KadecTBeHHBIE peakiuu Ha HOHBI
[TonsiTrie 0 THAPOIIU3E COJICH.S

XVMMUYECKUN 3KCIIEPUMEHT: O3HAKOMJICHHE C MOJCISMU KPUCTAJUIMUECKUX PEIIETOK
HEOPraHMYeCKUX BELIECTB — METAJUIOB U HEMeTayuloB (rpadura M aiMasa), CIOKHBIX BEIECTB
(x7Iopuaa HaTpusi), HCCIEJOBaHHE 3aBUCUMOCTH CKOPOCTM XMMMYECKOM peakuuu OT
BO3/JICHCTBUS Pa3IMYHbIX (PAKTOPOB, UCCIIEIOBAHUE IJIEKTPOINPOBOJAHOCTH PAacTBOPOB BELIECTB,
mpouecca  AMCCOLMAIMM  KHUCJIOT, wiesJioued M coied  (BO3MOXHO — HCIIOJb30BaHHE
BUIEOMATEPHAJIOB), NMPOBEACHHUE OINBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK NMPOTEKAHUS pPeaKIuii
HOHHOro obOMeHa (oOpa3oBaHME oOcajKa, BbIJECNEHHE Tra3a, 0Opa3oBaHHE BOJbI), OIBITOB,
WITIOCTPUPYIOIUX HTPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKLU (TOpeHue, peakiiuu
pa3JIOKEHUs,, COEIWHEHMs), PpAaclO3HABaHHE HEOPraHMYECKMX BEIIECTB C  IOMOIIbIO
KaueCTBEHHBIX peaKLUii Ha HOHBI, pellIEHNE SKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTtajuibl 1 X cOeIMHEeHUS.

OO6mas xapakTepucTtuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHHe W (PU3NYECKHE CBOWCTBAa MPOCTHIX BELIECTB — TaJIOT€HOB.
XvMHYeCKHEe CBOWCTBA Ha INpUMeEpe XJopa (B3auMOJEHCTBHME C MeTallslaMu, HEMeTalllaMH,
nienoyamu).  XnopoBoaopod. ConsiHas KHCIOTa, XHMUYECKHE CBOMCTBa, IOJy4eHHE,
npuMeHeHue. JlelicTBre XJIopa U XJI0pOBOAOPO/Ia Ha OPTaHM3M uelloBeKa. BaxkHelme Xaopuasl
U UX HaXO0XJIEHUE B pHUpo/e.-3

OO0mas xapakrepucTuka syeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS aTOMOB,



XapaKTepHbIE CTETICHU OKUCIICHUS.

Crpoenrie u (U3MUECKHE CBOMCTBAa MPOCTHIX BELIECTB — KHUCIOPOAA U CEpHI.
ANOTpONHBIE MOAM(HUKALIMN KUCIOpOa U cepbl. XUMUYECKHUe cBoWcTBa cepbl. CepoBoaopoI,
cTpoeHue, GuU3NYeCKue U XuMuieckue cBoiicTBa. OKCUAbI cepbl Kak MpeICTaBUTENN KHUCIOTHBIX
okcuoB. CepHasi KMCIOTa, (PU3NYECKUE U XMMUYECKUE CBOMCTBa (00IIME KaK MpeaCcTaBUTENs
KJ1acca KUCIOT U cnenuduieckre). XuMUUECKHe peakllii, JeKallie B OCHOBE TPOMBIIIJICHHOTO
crioco0a mosydeHusi cepHoit kuciotel. IIpumenenue. Conu cepHON KHUCIOTHI, KaueCTBEHHAs
peakiusi Ha cynbdaT-uoH. HaxoxaeHue ceppl U €€ COSAMHEHUU B MpHUpoAE. XHUMHUYECKOE
3arpsi3HEHUE OKpYXKarolled Cpelapl COSAUHEHMSIMM Cepbl (KUCIOTHBIE J0XKIU, 3arpsi3HEHUE
BO3/lyXa M BOJOEMOB), CITOCOOBI €ro MPe0TBPAIICHHS.-6

OO0mass xapakTepucTuka 3JeMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEepHBIE CTETICHU OKUCIICHHUS.

A30T, pacpocTpaHeHue B Ipupojie, pu3ndeckue U XumMuieckue cBoiictBa. KpyroBopot
azota B mpupone. AMMMAK, €ro (U3NYECKHEe M XMMHUYECKHE CBOWCTBA, IOIYYEHHE U
npuMeHerne. Conu aMMOHHMSA, WX (U3NYECKHME W XWMHUYECKHE CBOWCTBA, IPHUMEHEHHE.
KauecTBeHHast peakuys Ha MOHBI aMMOHUS. A30THasl KHUCIIOTa, €€ MOJy4deHHe, (pusndeckue u
XUMHUYECKHE CBOICTBa (00IIuMe Kak NpPeACTaBUTENs Kiacca KHUCIOT U CcHelu(pHYecKue).
Hcnonp30BaHWe HUTPATOB M COJIGH aMMOHHSA B KaueCTBE MHMHEPAIbHBIX  yI0OpEeHUil.
XUMHYECKOE 3arpsi3HEHUE OKpYKAIoIel Cpelbl COSAMHEHUSAMH a30Ta (KUCIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB).S

®ocdop, amnorponHsie Moaupukanyu gochopa, puznueckre U XMMUUYECKHUE CBOMCTBA.
Oxkcun pocdopa (V) u pocdopHas kucnora, Gusnueckue 1 XUMHUUECKHE CBOMCTBA, MOTyYEHHE.
Hcnonp3oBanue ¢pocdaToB B KaueCTBE MUHEPAJIbHBIX y10OpeHUIT.2

OObmas xapakrepuctuka 3meMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTpOEHHUS aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIICHUSL.

VYraepon, amioTponHble MOAM(HKALIMU, PaclpoCTpaHEHHE B MpHUpone, (u3nyeckue u
XUMHUYecKHe cBoiicTBa. Ancopb6uus. Kpyrosopor yriepona B npupoae. Okcuasl yriepoja, ux
¢usznyeckue M XUMHYECKHE CBOMCTBa, JAEWCTBME HA JKMBbIE OpPraHU3MbI, MOJIyY€HUE W
MpUMeHeHne. DKOJIOTHUYECKHe MpoOJeMbl, CBsi3aHHBIE C okcuaoM yriaepona (IV), rumoresa
r7100aIbHOTO MOTEMJICHUs KIUMarta, MapHUKOBBIM 3¢ dekt. YrompHas KucIoTa U €€ COJH, UX
¢u3nueckue U XMMHUYECKHE CBOWCTBA, MOJydeHHE M NMpuMeHeHHe. KauecTBeHHas peakius Ha
KapOoHaT-MOHBL. Mcronb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, NPOMBIIUIEHHOCTH U
CEJIbCKOM XO3s1HCTBE.3

[lepBoHavanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHHUSX yriepoja
(MeraH, 5TaH, OJTWJIEH, alleTWUJIEH, ATaHOJ, TJIMIEPUH, YKCycHas Kkuciota). Ilpuponnsie

UCTOYHUKHU YIJIEBOAOPOJOB (Yrojib, MPUPOAHBIN ra3, HE(PTH), MPOIYKTHl UX MepepadOTKU



(6eH3uH), UX POJb B OBITY U IPOMBITIUICHHOCTH.
[TonsiTrie 0 OMONOTHYECKU BaYKHBIX BEIIECTBAX: )KHUpaX, OeNKax, yriieBogax — U UX PO B
YKU3HU 4eoBeka. MaTepuaabHOE €JUHCTBO OPIraHUYECKUX U HEOPIaHUYECKUX COEIMHEHNH.-4
Kpemuuii, ero ¢usnyeckue u XMMUYECKHE CBOWCTBA, MOJyYEHUE M MPUMEHEHHE.
CoenuHenus KkpeMHus B ipupojie. O0mue npeacrapieHus 00 okcuae kpemuusa(IV) u
KpeMHUeBOM kuciore. CHIMKAThI, UX HCIOJIb30BaHUE B OBITY, MEIUIIMHE, MTPOMBIIIICHHOCTH.
Baxwneiinme cTpouTeabHbIE MaTEepUANbl: KEpaMHUKa, CTEKJIO, [IEMEHT, OETOH, Kelle300€TOoH.
[TpoGiieMbl 0€3011aCHOTO UCIIOJIB30BAHUSI CTPOUTENBHBIX MaTEPUAIIOB B IOBCEHEBHON XKHU3HU.-1
Xumuueckuul sxcnepumenm. W3ydeHHe 0Opas3IlOB HEOPTaHMYECKUX BEIIECTB, CBOMCTB
COJISTHOM KHCJIOTHI, IPOBEJICHIE KAaueCTBEHHBIX PEaKUUH Ha XJIOPHI-MOHBI U HAOIIOACHUE
MPU3HAKOB MX MPOTEKaHUsl, OMBITHI, OTpaXKarolme (pU3ndeckrue U XUMHUYECKHUE CBOICTBa
TaJIOTEHOB U MX COEIMHEHUN (BO3MOXKHO HMCIIOJNBb30BAHKUE BHIEOMATEPUAIOB), O3HAKOMIICHHUE C
oOpa3lamMu XJIOpHA0B (TaJIOTEHUIOB), O3HAKOMIIEHUE ¢ 00pa3lamMu cepbl U €€ COeTUHEHUSIMU
(BO3MOHO HCITOJIb30BAaHUE BUIECOMATEPUATIOB), HAOIIOJCHUE Mpollecca OOYyIJIMBaHUS caxapa
IO/ IEUCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3Y4EHUE XUMUYECKUX CBOMCTB
pa30aBiIeHHON CEpHOM KMCIIOTHI, IPOBEJIEHUE KAUECTBEHHOM peakiuu Ha Cyiab(aT-uoH U
HaOII0/IeHUE MpU3HaKa e€ MpOTeKaHus, O3HAKOMIIEHUE ¢ (PU3NYECKUMH CBOMCTBAMHU a30Ta,
dochopa 1 ux coequHeHU (BO3MOYKHO MCIOJIB30BaHUE BUICOMATEPUAIIOB), O0Opa3iaMu
a30THBIX U (HOCHOpPHBIX ynoOpeHuil, momyuyeHue, coOOupaHue, pacno3HaBaHUE U M3yUeHUE
CBOMCTB aMMMaKa, IPOBEICHNE KAaYECTBEHHBIX PEaKIMil Ha HOH aMMOHUS U PocdaT-uoH u
M3y4YeHUe MPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHONW a30THOM KHCIIOTHI
C MeZIbI0 (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPUAJIOB), U3yUEHHE MOJIETECH KPUCTAIITMYECKUX
peméTok anmasa, rpadura, QyiepeHa, 03HaKOMJIEHHE ¢ MPOIECCOM afCOPOIMU PACTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM YITIEM U yCTPOWCTBOM MPOTHBOTa3a, MOJy4YeHUE, COOMpaHUE,
pacno3HaBaHUE U U3YYEHUE CBOMCTB YIJIEKUCIIOrO Ira3a, IPOBEICHUE KAUYECTBEHHBIX pPEeaKIuil Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YYCHHE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMIICHHE C
MPOYKIMEH CUITMKATHOM MPOMBIIINIEHHOCTH, PEIIEHNE 3KCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe
«BaxkHenmme HeMeTaJuIbl U UX COCTUHEHUSD.
MeTaJibl M HX COEIMHEHUSI.
1O0mmast xapakTepuCTUKAa XHUMHUYECKUX DJIIEMEHTOB — METAJUIOB HAa OCHOBAaHUHM HX
nosnoxeHus B [lepuonnueckoit cucreme xumuueckux snemeHtoB J.M. MenzaeneeBa u ctpoeHus
atoMoB. CTpoeHue MeTayuioB. Mertaminyeckass CBSI3b U METaJUIMYECKas KpUCTaTHYecKast
pemeTKa.
DJIEKTPOXUMUYECKUN Pl HANPSHKEHUH MeTauioB. (PU3MYECKHME W XUMHUYECKHE CBOMCTBA
METaJIOB.

OO6m1ue crmocoOb! MOMTYYSHHUST METAIIOB.



[TonsiTre 0 KOPPO3UU METAIIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3HUHU.
Cmnassl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY M MPOMBIIIUICHHOCTH.

[[{enounble MeTaibl: nosoxkeHue B Ilepuoandeckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J.1. MenpeneeBa, CTpo€HUE UX aTOMOB, HaXOXJAeHHE B npupoae. Ousznyeckue U XUMUUECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATpHs U Kanusi. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[{erouHO3eMENbHBIE METAUIBI MarHMi M KaJblMii: INojoxeHue B Ilepmonnueckoi
cucreme xumuyeckux saeMeHToB J[.MI. MenueneeBa, CTpOCHHME HMX aTOMOB, HAXOXIECHUE B
npupozae. OU3NUECKUE U XMMHUYECKHE CBOMCTBA MarHusl U Kaiblusd. BaxHedlume coeauHEHUs
Kaiblus (OKCUA, THIPOKCH, o). JKECTKOCT BOBI M CIOCOOBI €€ YCTpaHEeHHUS.

Amomunuii: nonoxenue B llepuoanueckoil cucTeME XMMHYECKHUX 3JIEMEHTOB
JA.1. MenneneeBa, CTpoeHUE aToMa, HAaXOXJAEHHE B mHpupone. Puznueckue U XUMHUYECKUE
cBOiicTBa amroMuHus. AMGOTEpHbIE CBOMCTBA OKCH/IA M THAPOKCHIA aTIOMUHUS.

Kenezo: mnomoxenne B Ilepponnueckod  CHUCTEME  XMMUYECKUMX  AJIEMEHTOB
J.1. MeHnneneeBa, CTpoeHUE aToMa, HAXO0XKACHUE B Ipupone. Pu3ndecKue U XUMHUYECKUE
cBoMcTBa xene3a. Okcuapl, THAPOKCUIbI U conu conu sxkene3a (II) u xenesa (III), ux cocras,
CBOMCTBA U MOJyYEHHE.

XVUMUYECKUN HKCIEPUMEHT: O3HAKOMJIEHHE C oOpa3laMu METaUIOB U CIUJIaBOB, HX
bu3nyecKUMU  CBOWCTBaMH, H3y4CHHE pPE3yJbTaTOB KOPPO3UHM METaUIOB  (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEN B3aMMOJICUCTBHUS OKCUA KaJbIlUS U HATPHUS
C BO/IOM (BO3MO’KHO MCIOJIb30BaHUE BUAEOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOM BOJBI,
mpolecca TOpPEHMsI jKelle3a B KHUCIOopoJie (BO3MOXKHO HCIIOJIb30BAHHE BHJIE€OMAaTEpUAIOB),
MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIUii Ha HOHBI (MarHus, Kajablius, aTFOMUHUS, IUHKA,
xene3a (1) u xemesza (1), mexu (1), HabmromeHHe W OMHCAaHHE MPOIIECCOB OKPAIIMBAHUS
IUIAMEHU MOHAMU HATpHsl, Kajdusl W Kalblug (BO3MOXXHO HCIOJIb30BAaHUE BUIEOMATEPHAIIOB),
uccienoBanre aM()OTEPHBIX CBONCTB THAPOKCHUIA ATIOMUHUS U THIPOKCHIA IIUHKA, PEIICHHE
AKCTIEPUMEHTANIBHBIX 3a/a4 10 TemMe «BajkHeIe MeTamibl U UX COSTUHEHUS.

XuMHS U OKPYKAKOIIAS CpeAa

BemectBa 1 Matepuansl B IOBCEAHEBHON JKU3HM YelloBeKa. bezomacHoe ucnonbp3oBaHue
BEIIECTB M XUMHUYECKUX peakuuii B ObITy. [lepBas momoIlnp MpU XUMHYECKHX OXKOTax U
OTPAaBJICHHSIX.

XWUMHYECKOE  3arpsi3HEHHE  OKpYXKaromed  cpenasl  (mpenenbHas — JOMyCTUMAs
koHUeHTpanus Bemects (ganee — [1JIK). Ponb xumun B pelieHnn 3K0JI0THYeCKUX MpoOIeM.

Xumuyeckuil dKcnepumenm. W3y4yeHHE OOpa3LOB MaTepHalioB (CTEKJO, CIUIABBI
METaJIOB, TOJIMMEPHbBIE MATEPHUAIIbI).

Meocnpeomemnule cesazu.



Peanusanns MeXnpeaMeTHBIX CBS3€il IpH U3yYEHUN XUMHH B 9 Kitacce OCYIIECTBIICTCS
yepe3 HCIONb30BaHWE Kak OOIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK U  TOHSATHUH,
ABJIAOMINUXCA CUCTECMHBIMUA JJI1 OTACIIBHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TOHATUS: HAYYHBIA (DaKT, THUIOTE3a, 3aKOH, TEOpus,
aHaJ M3, CHHTE3, KiIacCHpUKauus, IEPUOJUYHOCTb,  HAOJMIOAEHHE,  SKCHEPHMEHT,
MOZIETTMPOBAaHHE, U3MEPEHHE, MOJICITb, SIBIICHHE, TAPHUKOBBIA 3P (EKT, TEXHOIOTHS, MATEPHAIIBL.

@dusmka: wmarepus, aroM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJI, H30TOIbI,
PaanOaKTUBHOCTD, MOJICKYIJIa, BHGKTpI/I‘-IeCKI/If/'I 3apsan, IMPOBOAHUKH, IMOJIYIIPOBOAHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TENO, 00BEM, arperarHoe COCTOSHME BEIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpPUCTAJUIMYECKass pemETKa, CIUIABbl, (U3NYECKHE BEITUYMHBI,
€IMHULIBI U3MEPEHHs], KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocuntes, npixanue, Omocdepa, SKOCHCTEMa, MHUHEPAIbHBIC YIOOPEHHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

[eorpadus: armocdepa, ruapocdepa, MUHEpalbl, TOPHBIE MOPOABL, IOJE3HBIC
HCKOIIaeMBbI€, TOILNINBO, BOAHBIC PECYPCHI.

IInanupyemvie pe3yibmamuvl 0CE0€HUs NPOZPAMMbL NO XUMUU HA YPOBHE OCHOBHO20
0bwe2o obpazosanus.

W3yyeHne XMMHUM Ha YypPOBHE OCHOBHOTO o00IIero oOpa3oBaHMS HaNpaBICHO Ha
JOCTHKCHUE OOYYaIOIIMMKCS JHYHOCTHBIX, METANPEAMETHBIX W MPEAMETHBIX pPEe3yJbTaTOB
OCBOCHHMS y4yeOHOT0 MpeaMeTa.

JIMYHOCTHBIE pE3yabTATHl OCBOEHHS IPOrpaMMBI OCHOBHOTO 00mmiero oOpa3oBaHUs
JOCTUI'alOTCA B XOI€ O6y‘~ICHI/I5[ XUMHU B €IUHCTBC qu6HOI\/’I ¥ BOCITHTATEIILHOM JACATCIIBHOCTHU B
COOTBETCTBHUU C TPpaAUuLIMOHHBIMHA pOCCHfICKHMH COIUOKYJIbTYPHBIMHA u AYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, IPUHATHIMH B OOIIECTBE MpaBHJIaMH U HOPMaMHU MOBEACHUS U
CHOCOOCTBYIOT MpoLieccaM CaMOIIO3HaHUS, CAMOPA3BUTHUS U COLIMAIN3ALIUNU 00YJarOLINXCS.

Jluunocmuvie pe3ynbTaThl OTPAXKalOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPMEHTAlMi M paCIIMPEHHUE ONbITa JIEATETbHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpHOTHYECKOTO BOCITUTAHHS:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY U
HayYHOMY HAaCJICAWIO, IMOHWUMAaHHA 3HAUCHUA XUMHUYECKOH HAayKH B JXHW3HH COBPEMCHHOI'O
o011ecTBa, CIIOCOOHOCTH BIA/IETh JOCTOBEpHOM HMH(pOpMaIueld o MepeloBbIX JOCTHKEHUAX U
OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOMCTBE MUPA U OOIIECTBA;

2) Tpa)IaHCKOTO BOCITUTAHHUSL:

MMPpEACTABIICHHA O COLMAJIBHBIX HOpMax MW IpaBUjIaxX MEXKINYHOCTHBIX OTHOIIIEHHUH B



KOJIJIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, YydeOHO-
HCCIIEI0OBATEIbCKON, TBOPUYECKON U OPYTrUX BUAAX ACATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM
COBMECTHOHM JAEATENbHOCTU NPU BBIMOJIHEHUH Y4YeOHBIX, [MO3HABATEIbHBIX 3aJ]a4, BHIIOJHEHUU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3aHNU YUYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHMMAHUIO
U B3aMMOIIOMOIIM B IpolLiecce 3TOH yueOHOH AedATenbHOCTH, FOTOBHOCTH OLICHHUBAaTh CBOE
IIOBEJICHUE U IOCTYNKH CBOMX TOBApHILEH € MO3MLMU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHHUSA MOCIIEICTBUM MTOCTYIIKOB;

3) LEHHOCTH HAYyYHOTO TO3HAHMUS:

MHUPOBO33PEHUYECKUX  MPEJACTaBIEHUH O BEIeCTBE U  XMMHUYECKOH  peakuuw,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH U COCTABIIAIONIMX OCHOBY JUIS
NOHWMAaHHUS  CYIIHOCTH HAaydyHOW KapTHHBI MHpa, NPEACTAaBICHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI HMPUPOIBI, B3aUMOCBA3SIX UYEIOBEKA C MPHUPOTHOU CPENoid, O POJH
XMMHUHU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEHH;

IIO3HABATEJIbHBIX MOTHBOB, HAIIPABJIEHHBIX Ha IOJy4YeHHE HOBBIX 3HAHMM MO XHMUH,
HEOO0XOAUMBIX JUIsl 00BSICHEHUS HA0JII0JaeMbIX IIPOLIECCOB U SIBICHUH;

MO03HABATEIBHOM, NHPOPMAIIMOHHON M YNTATEIbCKON KYJIBTYPHI, B TOM YHCIIE HaBBIKOB
CaMOCTOSITENIbHOW paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPATYpOH, IOCTYITHBIMH
TEXHUYECKUMU CPeACTBaMHU MH()OPMAIIIOHHBIX TEXHOJIOTHIA;

UHTEepeca K 00yUeHHIO W MO3HAHMUIO, JTI0003HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHMIO, MIPOSKTHON M UCCIIEI0BATEIbCKON AEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIlpaBJIEHHOCTH U YPOBHsI 00yueHHs B JalibHEHIeM;

4) popMHpOBaHUsI KYIbTYPbI 310POBBSI:

OCO3HAHMS IIEHHOCTH JKW3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3II0POBBIO,
YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KW3HM, OCO3HAHHS TOCIEACTBHA W HETPHITUS BPEIHBIX
OpUBbIUEK (YMOTpeOJIEHUS aJKOTroJisi, HAPKOTHUKOB, KypeHHs), HEOOXOIUMOCTH COOIIOAECHUS
npaBuil 0€30MacCHOCTH MpHU OOpaIleHUH C XMMHUYECKHMMM BELIECTBaMH B OBITY M pealbHOM
KHU3HH,

5) Tpy10BOT0O BOCIIUTAHUS:

MHTEpeca K MPaKTUIECKOMY U3YyUEHHIO Tpodeccuii U Tpyla pa3InyHoOro pojia, yBaXKeHHe
K TPyAy M pe3yiabTaTaM TpPYIOBOH MAEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE INPUMEHEHUS
OPEIMETHBIX 3HAaHUM 1O XHMMHH, OCO3HAHHOTO BBIOOpa HMHIUBUAYAJIBHONW TPAEKTOPUHU
NPOJIOJDKEHHUST 00pa30BaHUsl C YYETOM JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U TOTPEOHOCTEH, YCIEmHON MPOPECCHOHAIBHON JCSITEIIBHOCTH H
Pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aallTUPOBATHCS B TIPO(ECCHOHAITBHOM CperIe;

6) 5KOJOrHYECKOT0 BOCITUTAHUS:

9KOJIOTHYECKH 11€71€cO00pa3HOro OTHOUIEHHsSI K NPUPOJie KaK HCTOYHMKY >KHU3HHM Ha



3emMiie, OCHOBE €€ CYIIECTBOBAHHMS, MOHUMAHMs IIEHHOCTH 3J0POBOr0 M 0e30macHOro oOpasa
KHU3HH, OTBCTCTBCHHOI'O OTHOIICHHA K COGCTBCHHOMY (1)I/I3I/I‘-ICCKOMy nu HCI/IXI/I‘-ICCKOMy
3JI0POBBIO, OCO3HAHUS IICHHOCTH COOJIIOJICHUS MPaBWJI OE30MACHOTO MOBEICHUS MPU padboTe ¢
BCIICCTBaAMU, a TAK)XKC B CI/ITyaLII/IHX, yrpO)KaIOH_II/IX 3I[OpOBLIO " X)KXU3HU HIOﬂeﬁ;
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHUpa 1 OOIIECTBA;

MOBBIIIEHUS YPOBHS 9KOJIOTHYECKOM KYJIBTYpbl, OCO3HAHHS TJ100aIbHOTO XapakTepa
OKOJIOTHYCCKUX HpO6JIeM nu HyTeI‘/JI nux peH_IeHI/ISI HOCpeI[CTBOM METOJ0B XUMHHU,

OKOJIOTHYCCKOI'O MBINIJICHUA, yMeHI/ISI pYKOBOI[CTBOBaTBCSI M B HOSHaBaTeJ’IBHOﬁ,

KOMMYHHKATHBHOMN M COLUAILHOM MTPAKTHKE.
Memanpeomemnvie pe3yabTathl. B cocTaBe MeTampeAMETHBIX PE3yJIbTaTOB BBIICISIOT
3HAYUMbIC IS (OPMHPOBAHUS MHPOBO33PEHHs OOIICHAYYHbIC TOHATHUS (3aKOH, TEOPHs,
NPUHIIAI, THIT0TE3a, PaKT, CUCTEMA, MPOIIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIIOIb3YIOTCS
B CCTGCTBGHHO'H&Y‘IHBIX y‘-Ie6HI)IX HpeI[MeTaX U TII03BOJIAIOT HA OCHOBC 3HaHI/II71 U3 HDTUX
npeaMeToB  (OPMHPOBATh NPEACTABICHHE O ICIOCTHOM HAydHOH KapTHHE MHpa, U
YHHMBEpCaJIbHble yueOHbIE AEHCTBUS (I103HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PErYJISTHUBHBIE),
KOTOpbIE 00eCIeunBalOT (HOPMHUPOBAHKE TOTOBHOCTH K CAMOCTOSATEIBHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHHIO  y4eOHOH  JeATeNbHOCTH.  MeTanpeMeTHbIe  pe3yibTaThl  OCBOCHUS
00pa3oBaTeNbHON  MPOTrpaMMbl [0 XHMHH  OTPAXKAIOT  OBJIAJCHUEC  YHHBEPCATbHBIMU
I1I0O3HABATCJIIBHBIMHAU HCﬁCTBHﬂMH, B TOM YUCJIC.

1) 6a30BbI€ TOTUYECKUE ICHCTBHS:

YMEHHE HCIOJIb30BaTh TNPUEMBI JIOTHUECKOTO MBINUICHUSI TpPU OCBOCHUW 3HAHUU:
pacKpbhIBaTh CMBICI XUMHUYSCKHUX TMOHATHUH (BBIIENATh WX XapaKTEpHbIE  TPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMH MOHSITHSMH), UCIOJIB30BATh MOHATHUS JIJISI OOBSICHEHHS
OTHENbHBIX (DAKTOB M SBJICHUH, BHIOMPATh OCHOBAaHUS M KPUTEPUU JUISL KIacCU(DUKAIUU
XUMHUYCCKHUX BCHICCTB U XUMHUUYCCKHUX peaKHI/If/’I, YCTaHaBJ'II/IBaTB HpI/I‘II/IHHO'CJIellCTBeHHI)IC CBA3HU
MC)KI[y 06’B€KTaMI/I I/I?,yLICHI/IH, CTpOI/ITI) JIOTUYCCKHUC paCCY)KI[eHI/ISI (I/IHI[YKTI/IBHBIC, I[e]:[yKTI/IBHI)IG,
10 aHaJIOFI/II/I), HpOBOI[I/ITB BBIBOJIbI U 3aKJIIOYCHUS,

YMEHHUE TIPUMEHSTh B TPOIIECCEe TO3HAHUS TOHATHS (MPEIMETHBIC W METalpeMETHBIC),
CHUMBOJIMYECKUE (3HAKOBBIC) MOJICNIH, HCIIOJIb3yeMble B XHMHH, MPEOOPa30BBIBATH IIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIIbHBIC MPEICTABICHUS — XUMHUYSCKUI 3HAK (CHMBOJI DJIEMEHTA),
Xxumuueckass (opMmysna W ypaBHEHHE XHUMUYECKOW peakIMu — TpU peUuleHHH y4eOHO-
IIO3HABATCIIBbHBIX 3aaa4, C yqéTOM OTHUX MOAOCJIBHBIX Hpe}lCTaBHeHI/Iﬁ BBISIBJIATH nu
xapaKTepmoBaTL CyI]_[eCTBeHHBIe HpI/I3HaKI/I I/I3y'-IaeMBIX O6T)€KTOB — XUMHUYECKHUX BCHICCTB U
XUMHNYCCKUX peaKHHﬁ, BBISBIIATH O6H.[I/Ie 33KOHOMepHOCTI/I, HpI/I‘—II/IHHO'CHeHCTBeHHBIe CBA3HU U
MPOTHBOPEYHS B U3YUaEMbIX MPOIECCAX U SBIICHUSX;

2) 6a30BbIC MCCIIE0BATEIbCKHE ICHCTBUS:



YMEHHUE HCIIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS, a
TaKKe B KadecTBE OCHOBBI JJs1 (OPMHPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CY)KICHUIA;

3) paborta ¢ uadpopmarueii:

YMEHHUE BBIOMPATh, AHAIM3MPOBATH W HWHTEPIPETHPOBATH WHPOPMALHUIO PA3ITUYHBIX
BUZOB U (OPM TPEACTABICHUS, MOIYYAEMYI0 W3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs
JUTEepaTypa XHMMHUYECKOTO COJEpXaHWs, CHpaBOYHBIE IMocobus, pecypcsl HWHTepHeTa),
KPUTUYECKH OIICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE MPUMEHSATH PA3JIMYHbIC METOBI M 3aIIPOCHI ITPH MTOUCKE U 0TOOpe MHPOPMAITUH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMMBIX JJIsl BBIITOJHEHHS YUCOHBIX U MO3HABATEIBHBIX 33124
OINPENEeIEHHOTO THUIA, NMPHOOPETCHHUE OMbBITA B OO0JACTH HCIOJIB30BaHUS HH(MOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYJIbTYpOH aKTHBHOTO MCIIOJIB30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPAaTh ONTHUMAIBHYIO (OpPMY IPEICTaBICHHS
UHPOpPMALMKM W WLIIOCTPUPOBATh pEUIaeMble 3a7add HECIOKHBIMH CXEMaMH, JuarpaMMaMHu,
npyrumu popmamu rpaduku U IX KOMOMHALIUSAMU;

YMEHHUE HCIOJb30BaTh W aHAIM3HPOBATH B IPOLECCE YYEOHOW W HMCCIIEIOBATENbCKOM
JESITeIbHOCTH UH(OPMAIIMIO O BIMSHUYU TPOMBIIUICHHOCTH, CEJICKOT0 X031CTBA M TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KarolIel IPUPOIHOM CpPelIbl;

Y  oOyuwaromerocs ~ Oyayr  chopMHpOBaHBI  CICAYIONIME  YHHBEpPCAIbHBIC
KOMMYHHKATHBHBIE JICHCTBUS:

YMEHME 3a/aBaTh BOIpPOCH (B XOJ€ JAuajgora M (WiaM) JOUCKYCCHM) IO CYIIECTBY
oOcyxnaemMoll TeMmbl, (OpMyTUpOBaTb CBOM MPENIOKEHHUS OTHOCUTEIBHO BBIIOIHEHUS
NpeI0KEHHOH 3a/1a4H;

npuoOpeTeHre  OmblTa NPE3EHTAllMd  Pe3yJbTaTOB  BBINOJHEHHS  XUMHUYECKOTO
JKCIepUMeHTa (Ja00paTOPHOTO ONbITa, J1a0OpPaTOPHOM pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B  COBMECTHOW CO  CBEpCTHHKAMH  IO3HABATEIBHOW U
UCCIIEIOBATEIILCKON JEATENBHOCTH TPU PEHICHWH BO3HUKAIONIMX TpoOIeM Ha OCHOBE YydéTa
OOIIMX WHTEPECOB M COIJIACOBaHUS MO3MIMK (00CYXAEeHUs, OOMEH MHEHHMSMH, «MO3TOBbIE
HITYPMBI», KOOPJIMHAIIMS COBMECTHBIX JEHCTBHM, ONpe/iesieHne KpUTEPUEB MO OI[EHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IPYTHE);

VY oOydvaromerocst OyayT chOPMHPOBAHBI CIECIYIONIUE VHUBEPCAIbHbIE pe2yIsimUsHble
oelicmeusi:

YMEHHUE CaMOCTOSITEIIEHO OMPEEIISATh e IesITeIbHOCTH, MJIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJMPOBAaTh M NpPU HEOOXOJUMOCTH KOPPEKTHPOBAaTh CBOIO JESATEIBHOCTb, BBIOMPATH

HanOosnee 3¢ (deKkTuBHBIE CIOCOOBI PElIeHUs] y4eOHBIX M MO3HaBaTEIbHBIX 3ajad,



CaMOCTOSITEJIbHO COCTABJIATh MJIM KOPPEKTUPOBAaTh NPEJIOKEHHBIH aIrOpUTM JEUCTBUHM IpH
BBIMOJIHEHUH 33JaHUN € y4ETOM TIOIYyYEHHUS HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BELIECTBAX U pEaKLUsiX, OLIEHUBATh COOTBETCTBUE IMOIYYEHHOIO PE3yJIbTaTa 3asiBICHHOM LIETH;

YMEHME UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTBI, IPEIaraéMble B yCIOBUU 3aaHUH.

IIpeomemnvle pe3ynabTaThl OCBOEHMsI INPOrpaMMbl 110 XUMHHM Ha YPOBHE OCHOBHOI'O
o01ero o0pa3oBaHusl.

B cocraBe mnpeaMeTHBIX pPE3YNbTATOB IO OCBOSHHUIO 0053aTENBHOTO COAEpIKaHUS,
YCTQHOBJICHHOTO JIaHHOM (enepanbHOil  paboyeil MTporpaMMoOi, BBIACISIOT: OCBOCHHBIC
o0yyarolMMUCsT HayyHble 3HAHUSA, YMEHHA M CHOcOObl JAelcTBull, crneuuduyeckue A
OpeaMeTHOM oOsacT «XHUMUS», BHUJbl JAEATEIBHOCTU 10 IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalnu, Ipeodpa3oBaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIUIX.

1. K xoHny obydenusi B 8 kinacce y obyuyatomierocsi 0yay chopMUpPOBaHBI CIEAYIOLTHE
npeomemmuule Pe3ybTaThl 10 XUMHHU:

PAaCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSTHUH: aTOM, MOJIEKYJAa, XUMHUYECKUIH
AJIEMEHT, IPOCTOE BEILIECTBO, CJOXKHOE BEILECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJIHAs),
BaJICHTHOCTb, OTHOCUTENIbHASL aTOMHAsl U MOJIEKYJIsIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JOJS XMMHUYECKOTO JJIEMEHTa B COSAWHEHHH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, AJIEKTPOOTPHULIATEIILHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKast
peakuus, KiacCUpUKALMs peaklMid: PeaklUud COEIMHEHMs, PEaKLUUU pPa3IoKEHUs, pPeaKkiuu
3aMeIIeHus], peakliuu 0OMeHa, 3K30- U SHI0TEPMUUYECKHE pPeaKluu, TeMI0BOM A3 PeKT peakuuu,
PO aToMa, JEKTPOHHBIN ClI0i aToMa, aToMHas opOUTaNb, PaguyCc aTOMa, XUMHYECKas CBS3b,
NoJIIpHasi U HEMOJspHAs KOBAJEHTHAsl CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHMOH, pacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATUH M TNPUMEHATh OSTH
MIOHSITHS ITPH ONIMCAHUM BELECTB U UX MPEBPAILECHUN;

UCMOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY [UIS COCTaBieHUS (OpPMYJd BEUIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAENATh BAaJEHTHOCTh AaTOMOB JJIEMEHTOB B OHHApHBIX COEIMHEHUSX, CTENEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX, IPUHAIJIEKHOCTD BEILIECTB K ONpPEIeIEHHOMY
KJIacCy coequHeHud 1o (opmynaM, BUJ XUMHYECKOW CBs3W (KOBaJeHTHAss M HWOHHAs) B
HEOPraHUYECKNUX COSIUHEHMSIX;

packpbiBaTh cMblcn Ilepuoguueckoro 3akona J[I.JMI. MenneneeBa: Je€MOHCTPUPOBATH
NOHMMAHHE NEPUOJNYECKON 3aBUCMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX MOJIOKEHUS B
[Teproanueckoii cucTemMe, 3aKOHOB COXPAaHEHMsI MacChl BELLIECTB, TOCTOSHCTBA COCTAaBa,aTOMHO-
MOJIEKYJISIPHOTO Y4YEeHHMsI, 3aKOHa ABOTaJipo, ONUCHIBATh U XapaKTepU30BaTh TAOIUYHYIO (opMy

HepnonnquKoﬁ CUCTEMbI XUMHNYCCKUX JJICMCHTOB: pa3jinyaTb IOHATUA «TJIaBHad



noarpynma (A-rpynmna)» u «mobdounas noarpynmna (b-rpymma)», Maneie ¥ OOJBIIHE TTEPUOIHI,
COOTHOCHUTh O00O3Ha4YeHHs, KOTOpble WuMeErTcs B Tabnume «llepuoamueckas cucrema
xuMHIeckux aeMeHToB /.M. MeHeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi Aapa, oOlee YUCIo JIEKTPOHOB M pacIpeelieHHue ux
IO 3JIEKTPOHHBIM CJIOSIM);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XMMUYECKHE CBOWMCTBA BELIECTB Pa3IMYHBIX KJIACCOB,
MOJATBEPXKJas  ONHUCAaHWE TpPUMEpPaMH  MOJIEKYJSPHBIX  YpPaBHEHUH  COOTBETCTBYIOLIUX
XAMHYECKUX PEAKIUM;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KaueCTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUYECKHIX MTPEBPAIICHUIA B Pa3JIMYHBIX YCIOBHSIX;

BBIUMCIIATH OTHOCHUTENBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO Macchl BEIECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 AJIEMEHTa 1o (popmyrie coeAMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKINu;

IPUMEHSTh OCHOBHBIE OIEpAllMM MBICIUTENBLHON AESITENbHOCTH — aHalu3 M CUHTES,
CpaBHEHUE, o0oO1enue, CHCTEMATHU3ALIUIO, KJIAaCCU(UKAIIHIO, BBLISIBIICHHE
MPUYUHHO-CJICICTBEHHBIX CBSI3CH — JUISI M3YYCHHSI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIIHIA,
€CTeCTBEHHO-HAYYHBIE METOABI TO3HAHHWS — HAOJIOJCHNWE, W3MEpPEHHE, MOJEIHPOBAHNE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CleoBaTh MpaBHJIaM  I[IOJIb30BAHMS ~XHMHUYECKOM Tocynoil U 1abopaTopHBIM
o0opymoBaHHEeM, a TakkKe TMpaBuiaM oOOpalleHus C BelIeCTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMH 110 BBIMOJIHCHUIO JIA0OPATOPHBIX XWMHUYECKUX OIBITOB IO TONYYCHHIO U
coOMpaHnio ra3000pa3HBIX BEIIECTB (BOJAOPOJa M KHUCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
onpeAes€HHON MacCOBOM J0JIE pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W IMPOBOJUTH
XUMHYECKHE IKCIEPUMEHTHI 0 Paclo3HABAHUIO PACTBOPOB MIeNOYeld M KUCIOT C MOMOIUIBIO
UH/IMKAaTOpOB (JIakMyc, (eHOA(PTaTeHH, METUIOPAHXK U APYTHE).

K kxoHmy oOyuenuss B 9 kznacce y oOydaromerocss Oyay chOpMHPOBAHBI CIICTYIOIINE
npeomemmuule pe3yibmamyl 10 XUMUU:

PacKpBIBaTh CMBICT OCHOBHBIX XUMHYECKHX TMOHSTHHA: XUMHUYECKHH O3JICMEHT, aTOM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, MPOCTOE BEIIEeCTBO, CIIOXKHOE BEIIECTBO, BAJICHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, CTETEHb OKUCICHHS, XUMHYECKas peaklus, XUMHYECKas CBS3b,
TETUTOBON APQPEKT peaKIiu, MOJIb, MOJSIPHBIA 00BEM, pacTBOP, JIEKTPOIHUTHI, HEAIEKTPOIUTHI,
DIIEKTPOJIUTHYECKAsT TUCCOIMAINNS, PEAKIMd HWOHHOTO OOMEHa, KaTalu3aTrop, XHMHUYECKOe
paBHOBeCHE, OOpaTUMble H HEOOpaTUMbIE pEeaKIUH, OKHUCIUTEIHFHO-BOCCTAHOBUTEILHBIC
pEeaKkIuu, OKUCIUTENh, BOCCTAHOBHUTENb, OKHUCICHHE W BOCCTAHOBJICHHE, AaJUIOTPOIUS,
aM(pOTEepHOCTh, XUMUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAS, METAITUYECKasi), KPUCTAJUIMYECKast

pCH_IéTKa, KOppo3us MCTAJIOB, CILIABbI, CKOPOCTH XUMHYSCKOMN pCaKknuu, MnmpeacibHO



nonyctumas konuentpamus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHATUH M NPUMEHATH O3TU
HOHSITHS ITPH ONIMCAHUM BELECTB U UX IPEBPAILECHUI;

UCIIONIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIS COCTaBiieHUs (opMysa BeEIIeCTB U
YpaBHEHUN XUMHUUYECKUX PEaKIIHii;

ONpENENATh BAJEHTHOCTh U CTEIIEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B COCAMHEHUSX
pa3IMYHOIO COCTaBa, IPHUHAJUIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCY COEAUMHEHHMM 110
dopmynamM, BUJ XUMHUYECKON CBSA3H (KOBAJCHTHAs, MOHHAS, METAJUNINYECKAasi) B HEOPTraHUYECKHUX
COCIMHEHUSX, 3apsi/i MOHA 10 XUMHUYECKOH (opmylie, XapakTep Cpelbl B BOAHBIX PacTBOpax
HEOPraHWYECKUX COCIMHEHUMN, TUII KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbica [lepuoguueckoro 3akona J[.M. MenneneeBa u 1eMOHCTPUPOBATH €r0
MOHMMAaHUE: OMKCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy I[lepuoamydeckoit cuctembl
XUMHUYECKHUX 3JIEMEHTOB: pa3linyaTh MOHATUS «TJIaBHasg moarpymma (A-rpymmna)» U «modo4yHas
noarpynna (b-rpymnma)», Manble u OonbIIMe MEPHOABI, COOTHOCUTH OO0O3HAYCHHS, KOTOPHIC
UMEIOTCS B TIEPUOJMYECKON TabJiHIle, C YHCIOBBIMH XapaKTEPHUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] siipa, 00llee YnciIo 3JIEKTPOHOB U pacHpeieieHUe UX
0 3JIEKTPOHHBIM CIIOSIM), OOBACHATH 001I[ME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCAMHEHUHN B Ipejesiax MajblX MEPUOJOB U INIABHBIX MOArPYNI C YYETOM CTPOEHUS UX
aTOMOB;

KJIAaCCU(UIIUPOBATh XUMHUYECKHUE D3JIEMEHTHI, HEOPTaHWYECKUE BEUIECTBA, XUMUYECKUE
peakuuu (1Mo YMCIy M COCTaBy yYacTBYIOIIMX B pEaKLMU BEIIECTB, IO TEINIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTENIeHEeH OKHCIEHHSI XUMUYECKHUX JIEMEHTOB);

XapaKTepu3oBaTh (OMMUCHIBATH) oOOHIME U chenupuyeckrue XHUMHUYECKHE CBOMCTBA
IIPOCTBIX M CIIOYKHBIX BEIIECTB, NOJATBEPKIasi ONMCAHUE IPUMEpPAMHU MOJEKYJSPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTAaBJIATh YPAaBHEHUS JJIEKTPOJIUTHYECKON AMCCOLMALMMA KHUCIIOT, IIEI0YeH W COJeH,
MOJIHBIE M COKpalI€HHbIE YpaBHEHUS peaklUuid MOHHOro oOMEeHa, YpaBHEHHS peakiuii,
MOJTBEPXKJIAIOIIUX CYIIECTBOBAHUE TE€HETHYECKOW CBSI3M MEXKIY BEIIECTBAMU Pa3IMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPENCTBOM
COCTaBJIEHUS JIEKTPOHHOTO OallaHCca ATUX peakIuii;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HX CTPOEHUS, BO3MO>KHOCTH
IIPOTEKAaHNsI XMMUUECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSX;

BBIUHCIISATH OTHOCHUTENBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO Macchl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOT'0 AJIEMEHTa 1o (popMyrsie cCoeAMHEHUsI, MaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,

IIPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMHYECKOU PEaKIIVH;



coONomaTh TMpaBHja TMOJB30BAHMSA XUMHUYECKOW TOCYymol U JabopaTOpHBIM
060py2[OBaHI/IeM, a TAaKXKC IpaBUjia 06paH_IeHI/I$I C BCIICCTBAMH B COOTBCTCTBUH C MHCTPYKIUAMHA
II0 BBIIIOJIHCHUIO Ha60paTOprIX XUMHUYCCKUX OIIBITOB II0 IIOJYYCHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (AMMHAKa M YTICKUCIIOTO ra3a);

NPOBOJUTh PEAKIUK, IMOATBEPIKIAIONINEC KAUYCCTBCHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM IMYTEM XJIOPUAOPOMHI-, HOIMI-, KapOoHar-, ¢ocdar-, CHIMKAT-,
cyibdar-, THAPOKCHI-HOHBI, KATHOHBl aMMOHHS W HWOHBI HW3yYEHHBIX  METAJUIOB,
HNPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

MNPUMCHATH OCHOBHBLIC OIICpalun MBICIIUTEILHOU ACATCIbHOCTH — aHaJIu3 MU CHHTC3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIMIO, BEISIBICHHE MPUYUHHO-CIICCTBCHHBIX CBSI3CH — IS
U3yUYCHHsI CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIUil, €CTECTBCHHO-HAyYHbIC METO/IbI TIO3HAHUS
— Ha0JIIOJICHHE, U3MEPEHHE, MOICTUPOBAHNE, SKCIIEPUMEHT (PEaTbHBIN U MBICIICHHBIH ).

TemaTHUyecKkoe MJIAHUPOBAHNE

8 kiace
NoNe TeMa KOJIMYECTBO KontposnbHbIx [IpakTnyeckux
YACOB pabot pabot
1 | [IepBoHavasibHbIE 20 1 2
XUMHUYECKHE TTOHSTHS
2 | Baxueimme 30 2 3
peICTaBUTENN
HEOPTaHUYICCKHIX
BEIIIECTB.
3 [Meproanaeckmii 18 1
3akoH u [lepuogmueckas
cucTemMa XUMHYCCKUX
HIIEMEHTOB
J.1. Menneneena.
Crpoenue aTOMOB.
XuMugeckas CBSI3b.
OKHCIUTENBHO-
BOCCTAaHOBHUTEIIbHBIE
peaKIuu.
Hroro 68 4 5
9kJ1ac
NeNe TeMa KOJIMYECTBO KonTponbHbIX [IpakTuecknx
YACOB pabor pabor
1 | BemectBo u 21 1 2
XUMHUYECKast PEaKITsl.




2 28 1
3 16 1
4 3 1
Htoro 68 4




