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MHHOACHUTEJIBHAA 3AIIMCKA

@denepalbHbIl TOCYIapCTBEHHBIN 00pa30BaTENIbHBIN CTaHAAPT MPEAYyCMATPUBAET U3YydYEHHE
Kypca XMMHHM B OCHOBHOM WIKOJIE KaK COCTaBHOM wyacTu mnpenMeTHoil oOmactu «EcTecTBeHHO-
Hay4yHbIE [TPEIMETHD.

Pabowas mporpamma Kypca XMMHHU JJIsi OCHOBHOHM HIKOJBI pa3paboTaHa B COOTBETCTBHUU C
denepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIBHBIM CTaHIApTOM 00mero obpasoBanus. B Helt
TAaK)K€ YUUTBHIBAIOTCS OCHOBHBbIE MJieM U TmoJiokeHus Ilporpammbl pa3BuTus U (HOpMUPOBAHUSA
YHHUBEPCAIBHBIX YU4EOHBIX JICHCTBHH U1 OCHOBHOTO 00IIIEro 00pa3oBaHusl.

B cooTBercTBHMM € A3TMMM JOKyMEHTaMH OOyd4aromiMecs JOJDKHBI OBJIAJIETh IpuéMamu,
CBA3aHHBIMU C OIpPEIEICHUEM TOHATUN: OrpaHUYMBATh HUX, OIMUCHIBATh, XapaKTepU30BaTh W
CpaBHMBaTh. Tak Kak XUMHUS — HayKa SKCIIEpUMEHTalIbHas, oOydarolmuecs AOJDKHBI OBIAJIETh
TaKMMM TIO3HABaTEJIbHBIMU y4EOHBIMU JEHCTBUSMH, KaK JKCIEPUMEHT, HAOIIOJCHHE, U3MEpEHHE,
OMMCaHUE, MOJIEIMpPOBaHUE, TUIOTE3a, BBIBOA. B mporecce u3ydeHus Kypca y oOOydarouiuxcs
MPOJIOJKAIOT  ()OPMUPOBATHCA YMEHMSI CTaBUTh BOINPOCHI, OOBSICHSTH, KJIAcCU(UIIUPOBATH,
CpaBHMBATh, OINpPEAENATh WCTOYHUKM HH(GOpMaluu, MOJydyaTb W aHaJIU3UpPOBaTh €€, TOTOBUTH
nH(OPMALIMOHHBIK  TPOAYKT, TIPE3EHTOBAaTh €ro M BecTH JAuckyccuio. (CrenoBareibHO,
NEeSITEeNbHOCTHBIA TOJAXOJ B M3YyYEHHMM XHUMHUU CHOCOOCTBYIOT —JOCTHXKEHHIO JIMYHOCTHBIX,
MpeIMETHBIX U METANPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB.

JlanHast mporpaMma, coxpaHsisi O0O0s3aTEJbHbII MHUHUMYM  COJEP)KAaHUSA, OTJIMYAETCS
cBO€OOpa3neM, MpeaycMaTpUBAIOIIUM KOPPEKIIMOHHYIO HAllpaBJIeHHOCTh 00ydeHus. TeMbl, KOTopble
SIBJIIIOTCSI HanOoJiee CIOKHBIMU JUIsl YCBOEHUS, MOTYT M3y4aThCs B 03HAKOMUTEILHOM MOpsAKE (OHU
BBIJICJICHBI B MpEJIaraeMoOM TEKCTE COJEpKaHUs MPOrpaMMbl IIOMETKOM (03HAKOMHUTENBHOE), T.€. HE
SBIIAIOTCST 00S3aTeNbHBIMU 11 YCBOCHUS YydalIUMUCS. Psa TeM, M3ydaeMbIX O3HAaKOMHUTEIbHO Ha
HaYaJlbHBIX dTanax 00y4eHUs MpeaMeTy, CTaHYT 00s13aTEIbHBIMU JUI U3Yy4eHHs B CTApIIUX KJlaccax.
OT10, HanpuMep, Takue TeMbl Kak: « TUMbl KPUCTAIIIMYECKUX PEIIETOK», «AM(POTEPHOCTh OKCHUIA U
TUAPOKCHIA ATIOMUHUY, «MOJSpHBIA 00beM Ta30B» U Apyrue. Takol MOIX0/ MO3BOJIUT YUUTEIISAM
CKK obecreunTh YCBOGHHE YyYallUMHUCS TI0 OKOHYAaHMM OCHOBHOW IIKOJIBI 00s3aTE€IHLHOTO
MUHHUMYyMa COAEpKaHHsI XUMUYECKOro 00pa3oBaHMUsL.

[To xaxaoMy Kypcy ONpeAeNstoTCs U pe3yabTaThl ero uzyueHus. OHU IPUBOJATCS B pasjeie
«TpeboBanusl K ypOBHIO HOJTrOTOBKU ydaluxcs». Pe3ynpTaTsl JOJKHBI ObITh OPHUEHTUPOBAHBI Ha
coJiep’KaHHE HM3y4yaeMoro MaTrepuaja M MOJHOCTbIO COOTBETCTBOBaTh cTaHAapTy. OCHOBHas HX
HAIMpPaBJICHHOCTh: peaju3alusl JesITeIbHOCTHOTO, MPAaKTUKO-OPUEHTUPOBAHHOTO M JIMYHOCTHO-
OpUEHTHUPOBAHHOTO IMOJAXOJIOB; OCBOCHHME YyYAIIMMHCS HWHTEIUICKTYyalbHOW U MPAKTUYECKOM
NeSITEeNIbHOCTH; OBNAJICHUE 3HAHUSIMH M YMEHHUSIMH, BOCTPeOOBAaHHBIMU B TOBCEAHEBHOW >KU3HHU,
MO3BOJISIIOIIMMH ~ OPUEHTHPOBATHCS B OKPY)KAIOIIEM MHUpE, 3HAYUMBIMU Ui COXpaHEHUs
OKpY’KaroIel cpeaibl U COOCTBEHHOTO 37J0POBbSI.

B 0cHOBY Kypca MOJI0KEHBI CISAYIOIINE UICH:

e MarepualbHOE €AMHCTBO M B3aMMOCBS3b O0BEKTOB U SIBJICHHI PUPOJIBL;

e Be/yllas pojb TEOPETHUECKUX 3HAHUH ISl OOBSCHEHUS U TPOTHO3UPOBAHUS XUMUYCCKUX
SIBIICHUH, OLIEHKU MX MPAKTHYECKOW 3HAYMMOCTH;

® B3aMMOCBS3b KAYEeCTBEHHONW M KOJHMYECTBEHHOW CTOPOH XUMHUYECKUX OOBEKTOB
MaTepUAILHOTO MUPA;

® DPa3BUTHE XUMHUYECKON HAyKW W MPOM3BOJICTBO XUMHUYECKUX BEIICCTB U MATEPHUAJIOB IS
yJIOBJICTBOPEHHSI HACYITHBIX TIOTPEOHOCTEH YelOBEeKa M OOIIECTBA, PEIICHHS TII00aTbHBIX
po0IeM COBPEMEHHOCTH;

® TCHETHYECKAs CBSI3b MEXKY BEIICCTBAMHU.

OTU UJEU peanu3yloTcs B Kypce XUMHUU OCHOBHOW WIKOJIBI IMYTEM AOCTUXKEHHUS CIEIYIOIINX
neJiei:
Oceoenue BaxXHERIINX 3HAHUHA 00 OCHOBHBIX IMOHATHSIX M 3aKOHAX XUMHHU, XUMHUYECKOH
CHUMBOJIHKE;



* Qopmuposanue y ydallUXCsd XUMHUYECKOW KapTUHBI MHMPA, KaK OPraHMYECKOM YacTU €ro
LIEJIOCTHON €CTECTBEHHO-HAY4YHOU KAPTUHBI.

* Pazéumue TO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH
YYaIIUXCSA B IPOLIECCE M3YYEHUs MMH XMMHMYECKOM HAayKM M €€ BKJIAaJa B COBPEMEHHBIM HAy4HO-
TEXHUUYECKUH Iporpecc; GOpMUPOBAHME BAKHEWIIMX JIOTUYECKUX OIEpalvil MbIIUIEHUs (aHaIu3,
CUHTE3, 0000111eHNe, KOHKPETHU3allHsl, CPABHEHUE U JIp.) B IIPOLIECCE MTO3HAHUS CUCTEMbI BaKHEHIITNX
IIOHATHH, 3a4KOHOB M TEOPUH O COCTaBE, CTPOCHUU U CBOMCTBAX XUMHUYECKHUX BEILIECTB.

* Bocnumanue yO0eXIEHHOCTU B TOM, YTO NPUMEHEHUE IOJIYYEHHBIX 3HAHUM U yMEHUH IO
XAMUHU SIBJISCTCS OOBEKTHMBHOM HEOOXOJMMOCTBIO JUIsi 0e30macHOi paboThl C BEIIECTBAMHU H
MaTepuagamMu B ObITY U Ha IIPOU3BO/ICTBE.

* [Ipumenenue MOJNy4EHHBIX 3HAHUNW U YMEHHUH Juid 0€30M1acCHOrO MCIHOJB30BaHUS BEILECTB U
MaTepuagoB B OBITY, CEJILCKOM XO3SHCTBE M Ha IMPOM3BOJICTBE, PELICHHS] MPAKTUYECKUX 3ajad B
IIOBCETHEBHOW JKM3HU, MNPEIYNPEXKACHUS SBICHUN, HAHOCALIIMX BpEI 3J0POBBIO YEIOBEKA U
OKpYXKarollen cpene.

3agauu:
- 3HAKOMCTBO M Pa3BUTHE CBEJACHHUIA 0 XUMHUYECKOM 3JIEMEHTE U (pOpMax ero CyIiecTBOBaHHS — aTOMax,
M30TOIAX, UOHAX, MPOCTHIX BEIIECTBAaX W BAXHEUIIUX COCAMHCHHSX JJIEMEHTa (OKCHUAAX W JPYrUX
OMHAPHBIX COCTMHCHHSIX, KUCIIOTaX, OCHOBAHUSIX U COJISAX).
- pacIIMpeHHe TPEJCTaBICHHA O CTPOSHHE BeMecTBa (THUIOJOTHU XHUMHYECKHX CBS3e€H M BHIAaX
KPUCTAJUTMYECKUX PEIIETOK).
- chopMupoOBaHUE 3HAHKUI O 3aKOHOMEPHOCTSIX MPOTCKAHUS PEaKIUi U MX KiIacCH(pHUKAITHIH.

OcBoeHune mporpaMMbl MO XUMHH CHOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKOU
COCTaBJISIIOIIEM HAy4YHOW KApTUHBI MHpa B JIOTUKE €€ CHCTEMHOW MPHUPOJbI, IIEHHOCTHOIO
OTHOIICHUS] K HAYYHOMY 3HAHUIO M METOJIaM IO3HaHUS B Hayke. l3yueHue XUMUU MPOUCXOIUT C
MPUBJICYEHUEM 3HAHUI M3 paHee H3YUYEHHBIX Y4eOHbIX mnpeAaMeToB: «OKpyXKaromuili Mupy,
«buonorus. 5—7 xknaccel» u «Pu3mKa. 7 KJIaccy.

OOmree 4KcnO 4YacoB, OTBEIEHHBIX HA H3y4ye€HHWE XUMHMHM HAa YPOBHE OCHOBHOTO OOIIEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiracce — 68 vac. (2 gac. B Hezeno), B 9 kiacce — 68 yac. (2
4ac. B HEZCIIO).



COJEP)KAHME YYEBHOT O ITIPEJIMETA

[Ipemaraemas paGouasi mporpamMma MO XMMHH PacKpbhIBaeT BKJIAJ] y4eOHOro NpeaMera B
JOCTUXKEHHUE LIEJe OCHOBHOIO OOIIero o0pa3oBaHUs U OINpPEAEISACT BaXKHEHIINE COJepKaTelIbHbIE
JIMHUM NIpeaMETa:

«Beujecmeo» — B3alMOCBSI3b COCTaBa, CTPOEHUS, CBOWCTB, IOJYYEHHUS] U IPUMEHEHMUS
BELIECTB U MaTepHAJIOB;

«Xumuueckaa peaxyus» — 3aKOHOMEPHOCTHM IPOTEKaHUs U YIPABICHUS MpoLeccaMu
IIOJIyYEHUS U IPEBPAIlICHUs BELIECTB;

«Xumuueckutl A3blk» — OINEPUPOBAHUE CHUCTEMOM BaKHEHIIMX XUMHYECKUX IOHATHUH,
BJIQJICHUE XMMHUYECKOM HOMEHKJIATypOll M CHMBOJMKON (XMMHUYECKMMM 3HakaMu, (GopMyiaamMu u
YpaBHEHUSIMH);

«Xumus u dHcuzHb» — COOJIOJICHUE TPABUJI XUMUUYECKOW O€30MacCHOCTH MpU OOpaIIeHUH C
BELIECTBAMH, MaTepHaJlaMd U XUMUYECKUMHU TpPOIIECCAMU B IIOBCEJIHEBHOM JKM3HH U Ha
MIPOU3BOJICTBE.

Kypc opuentupoBan Ha ocBO€HHE 00y4YaIOUIMMUCS OCHOB HEOPTaHMYECKOW XMMHH U KpaTKoe
3HAKOMCTBO C HEKOTOPHIMHU MOHITHSIMHU U 00BEKTaAMH OPTraHMYECKON XUMUH.

B conepxarenbHOM nMHUM «Beujecmeoy pacKpbplBaeTcs y4YeHHE O CTPOCHMHM aroMa u
BEIIECTBA, COCTaBe U KJIacCU(UKALUN XUMHUECKHX BEILIECTB.

B conepxartenbHON qMHMM «Xumuueckas peaxyus» PacKpbIBa€TCS Y4€HHE O XHUMHUYECKHUX
mporeccax: KiaccUpUKalusg XUMHYECKMX peakIUil ¢ 3aKOHOMEPHOCTH MX IPOTEKaHUs;
KAayeCTBEHHas: U KOJMYECTBEHHAs CTOPOHBI XHMHYECKUX MPOLECCOB (pacd€rbl MO XUMHUYECKUM
dhopmynamM U ypaBHEHHUSM XUMUYECKUX PEAKITUH).

B conepkarensHOM MMHUN «Xumuyeckuil A361k» POPMHUPYIOTCS YMEHHUS y4YallluXcCsl Ha3bIBaTh
BeIEeCTBa MO (hopMyliaM U COCTaBIATH POPMYIIBI IO UX HA3BaHUSM, 3allMChIBaTh YPaBHEHUS peaKlIUi
U XapaKTepHU30BaTh MX, PaCKpPhIBaTh MH(POPMAIIHIO, KOTOPYIO HECET XMMHUUYECKas CUMBOJIHMKA, B TOM
quclie BIpa)KeHHAs U B TaOIUUHON Qopme (mepuoanyeckas cucreMa XuMudeckux snementon [I. W.
MenneneeBa, Tabnuiia pacTBOPUMOCTH BEHIECTB B BOJIE); HCIOJIB30BATh CUCTEMY XHMHUYECKUX
MOHATHH JIsI OMUCAHUS XUMUYECKHX 0OBEKTOB (2JIEMEHTOB, BEIIECTB, MATEPUAJIOB U MIPOLIECCOB).

B conepxarenbHON JIMHUM «Xumus u JiCuU3HbY» PACKPBIBAIOTCS JIOTUYECKHE CBSI3HM MEXKIY
CBOMCTBaMH, MPUMEHEHHUEM, MOJYYEHHEM BELIECTB B JIAOOPATOPHBIX YCIOBUAX U HA IMPOU3BO/ICTBE;
dbopmupyetcsi KynpTypa 0€30MacHOTO M SKOJIOTMYECKH T'PaMOTHOTO OOpalleHHs C XUMHYECKUMU
00BbEeKTaMHU.



B kypce 3HauuTenbHas poOJIb OTBOJAUTCS XHUMHUYECKOMY OKCHEPUMEHTY: IPOBEICHHIO
MPAKTUYECKUX pabOT U J1abOPaTOPHBIX OMBITOB, (PUKCAIIUK M aHATHU3Y X PE3YJIbTAaTOB, COOIIOICHUIO
HOPM | ITpaBui 0€30mMacHoi paboThl B XUMUYECKOM KaOuHeTe (J1abopaTopHH).

Peanuzanus mporpamMMsl Kypca B mpoiiecce 00y4eHus MO3BOJIUT 00YJaIONIMMCS MTOHATh POJIb U
3HaYCHWE XUMHH CPEAH APYIHX HAayK O MPHUPOJE, T. €. PACKPHITh BKJIAJ XHMHH B (POPMHPOBAHUE
[IEJIOCTHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

8 KJIACC

I'naBa 1. HauanbHble NOHATUS U 3aKOHBI XMMHUH

Tena wm BemecrBa. CBoiicTBa BemiecTB. OTalOHHBIE (U3WYECKHE CBOMCTBA BEIIECTB.
Marepuansl U mMaTepuanoBeeHHe. Poiab XMMHM B JKU3HHM COBPEMEHHOro oobmiectBa. OTHOLIEHUE
oOmiecTBa K XUMUU: XeMOUIHs U XeMopoOous.

Meroast wu3ydeHuss xumuu. HaOmonenwe. DxcrnepuMeHt MopaenupoBanue. Mogaenu
MaTepHUaJbHbIE U 3HAKOBbIE UM CUMBOJIbHBIE.

l'azer. Xwmpkoctu. Teépaple BemecTBa. B3aumHble IEepexoibl MEXAYy arperaTHbIMU
COCTOSIHUSIMU BEILlECTBA: BO3rOHKa (CyOsiMManus) M JAecyOnuManus, KOHAEHCAIUs M HCIapeHue,
KpUCTAJIJIN3alUs U TIaBJICHHE.

®dusznyeckue sBIeHHUSA. UuCThie BemecTBa M CMECH. ['OMOTEHHBIE M T€TEPOTEHHBIE CMECH.
Cmecu razooOpasnbpie, >xujakue W TBEpHbIe. CrmocoObl pa3ieneHus CMeced: TeperoHka, WiIn
JTUCTUIUTSILMS, OTCTauBaHUe, (QUIbTPOBAHNE, KPUCTAIIN3AllMs WM BblllapuBaHue. XpomaTtorpadus.
[Ipumenenue 3TuX coco60B B 1a00PATOPHOI MpaKTUKE, HA TPOU3BOJCTBE U B OBITY.

XUMUYECKHE IEMEHThl. ATOMBI U MoJieKylbl. [IpocThie u crokHbie BemiecTBa. AJIIOTPONHS
Ha IpuMepe Kuciaopoaa. OCHOBHBIE MOJIOKEHHUSI aTOMHO-MOJIEKYJISIpHOTO yueHus. Monbl. BemecrBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS.

3Hakd (CHMMBOJIBI) XHMHYECKHUX DJJIEMEHTOB. HMHbopmarms, KOTOpPYHO HECyT 3HaKH
XUMUYECKUX  JJIEMEHTOB. OTUMOJIOTMS Ha3BaHWW  HEKOTOPbIX XMMHMYECKHX  DJIEMEHTOB.
[Tepuoanueckas tabnuina xumudeckux syeMmeHToB [[. . MeHneneeBa: KOpPOTKONEPUOIAHBIA U
JUTMHHOTIEpUOAHBIA BapuaHThl. [lepuoapl u rpymnmel. ['naBHas u moGovHas moarpynmsl, Wi A- u b-
rpynnbl. OTHOCHUTENBHAS aTOMHAs Macca.

Xumuueckue popmynbl. Manekcsl u kodgduientsl. OTHOCUTENbHAS MOJEKYJIsIpHas Macca.
MaccoBast 0151 XMMUYECKOT0 3JIeMEHTa B coequHeHuu. MHpopmaIus, KOTOPYI0 HECYT XUMHUYECKHE
hopMyIIHL.

BanentHocts. CrtpykrypHbie (opmynbl. XUMHUECKHE JJIEMEHTbl C TOCTOSHHOW U
MEPEeMEHHON BaJCHTHOCTbIO. BpIBOA GopMynbl coeAuHEHHs [0 BajlleHTHOCTU. OmpeneneHue
BaJICHTHOCTU XMMHUYECKOTO 3j1eMeHTa 1o (opmyie BemectBa. CocTaBieHre Ha3BaHU COeTMHEHUM,
COCTOSIILIMUX M3 JBYX XHMHYECKHX 3JIEMEHTOB, MO BaJEHTHOCTH. 3aKOH IIOCTOSHCTBA COCTaBa
BEILECTB.

XuMHuueckue peakuuu. PeareHTel U NpoayKThl peakuuu. [Ipu3Haku XUMHYECKUX PEaKLMi.
VYcnoBus ux npoTeKkaHus U npekpaueHus. Peakuuu ropenns. DK30TepMUYECKUE U SHAOTEPMUUYECKHE
peaKLnu.

3aKOH COXPAaHEHHs Macchl BEHIECTB. XMMUYECKHE ypaBHEHHs. COCTaBICHHE XMUMMUYECKUX
ypaBHeHuH. THpoOpMaLus, KOTOPYIO HECET XUMHUECKOE ypaBHEHHUE.

Knaccugukanus XuMHUUECKUX PeakUUid MO COCTAaBy M YHCIY pPeareHTOB M MPOIYKTOB. THIIbI
XUMUYECKUX peakiuid. Peakuu coeanHeHus, pa3ioxKeHus, 3amenieHus u oomena. Karanuszaropsl u
KaTaJlus.

JdeMoHcTpanuu
Komnexkuust MaTepuanoB U U3IENUN U3 HUX.
OOBEMHBIE U IIAPOCTEPIKHEBBIE MOAETH HEKOTOPHIX XUMHUECKUX BEILIECTB.
Monenu KpuCcTalNIn4eCKUX pemETOK.
Cobupanue npubopa Juist HOTy4eHHs ra3a U MpoBepKa €ro repMeTHYHOCTH.



Bosronka cyxoro npaa, noa wiv HaTaauHa.
ArperaTHble COCTOSIHUSI BOJIBI.
Pa3nenenue qByx HeCMEMIMBAIOIIMXCS )KUIKOCTEN ¢ TOMOUIBIO IEUTEIbHON BOPOHKH.
Juctuiisitop u ero padora.
YcranoBka uist puabTpoBaHus U e€ padoTa.
YcraHoBKa /1715 BeITapuBaHUs U €€ paboTa.
Kosnekuust 6pITOBBIX IPUOOPOB /15t GUITBLTPOBAHUS BO3IyXa.
Paznenenne kpacsmero BemiecTBa  (pjomactepa ¢ HOMOIIBIO  MeETOJa  OyMa)KHOM
Xpomarorpagud.
Moienu ayutoTPOTTHBIX MOAM(UKAIIM yriiepoaa U cepebl.
[Tony4yenue o30Ha.
[TopTpeThl 3HAMEHHUTHIX XUMHUKOB.
KopoTkoneproHbIlii ¥ UIMHHONIEPUOAHBIA BapUaHThl Iepuoandeckor cucremsl J[. .
MeHneneesa.
Amnmapat Kumma.
Pa3noxxenune 6uxpoMara aMMOHHSL.
I'openue cepbl 1 MarHUEBOM JICHTHI.
OnBIThI, MILTIOCTPUPYIONIKE 3aKOH COXPAHEHUS] MacChl BEILIECTB.
I'openue docdopa, pacTBopeHue MpoayKTa TOPEHUs B BOJIE U UCCIIEOBAHHUE MOJTYYEHHOTO
pacTBOpa JIAKMYyCOM.
e BsammonaelcTBHE CONSTHOM KUCIIOTHI C IIMHKOM.
e [lomyuenue ruapoxcuaa menu(Il) u ero pasnokeHre Mpu HarpeBaHMH.
JlaGopaTopHbie ONBITHI
e  O3HaKOMJIEHHE C KOJUICKIIUEH Ja00paTOPHOI MOCYIbI.
e [IpoBepka repMEeTUYHOCTH MPUOOPA JUISI OJTYYEHHS Ta30B.
e (O3HaKOMIIEHHE C MUHEpajaMH, 00pa3yroIUMH IPAHUT.
e [IpuroToBieHHe reTepOreHHON CMECH MOPOIIKOB CEPHI C KEIE30M U UX Pa3eiCHUE.
e BsaumoselicTBue pacTBOPOB XJIOPUAOB U HOJAUJIOB Kallusl C paCTBOPOM HHUTpaTa cepedpa.
e  [lomyuenue ruapokcuaa meau(Il) u ero B3anmMoielicTBHE ¢ CEPHOM KUCIOTOM.
e BzaumopeiicTBUE pacTBOpa COJbI C KUCIOTOM.
e JIpoBepka 3akOHa COXpaHEHHUs MACChl BELIECTB Ha MPUMEPE B3aUMOACHCTBUS LIENIOYH C
KHCJIOTOM.
e JIpoBepka 3akOHa COXpaHEHHUs MACChl BELIECTB Ha MPUMEPE B3aUMOACUCTBUS LIENIOYH C
coutbto xxene3za(Ill).
e PasnoxeHue MEpoKCHIa BOJOPOja ¢ momolnbsio okcuaa mapranma (IV). 11. 3amemienue
KEJIEe30M MEU B MEHOM KYIIOPOCE.
IIpakTHyeckue padoTbl
1. [IpaBuna TeXHUKH 0E30MACHOCTH M HEKOTOpBIE BUIBI PaOOT B XMMHUYECKOH JlabopaTtopuu
(kabuHEeTe XUMUH).
2. HaGmronienue 3a ropsiiiei CBEUoi.
3. Ananu3 noussl (aHAJIOT paboThl «OUNCTKA TOBAPEHHOM COJINY).

I'maBa 2. Baueiilume mnpeacTaBUTeJM HeOpraHumveckux BemecTs. KouanyecTrBeHHbIe
OTHOIIEHHUS B XMMHH

CocraB Boznyxa. [Tonsarue 06 00BbEMHOI 101€ () KOMIIOHEHTA MPUPOAHOM ra3oBOi cMecu —
Bo31yxa. Pacuér o06bEMa KOMIIOHEHTA ra30BOM CMECH TI0 €ro 00BEMHOM 0JIe U HA00OPOT.

Kucnopoa. O3son. Ilomyuenue xkucnopona. CobOupaHue | paclo3HaBaHHE KHCIOPOJa.
XUMHUYECKHEe CBOWMCTBA KHUCIIOPOJA: B3aMMOJICHCTBHE C MeTaUlaMH, HEMETallJlaMU U CIIOKHBIMU
BemiectBamu. [IpuMenenue kucnopoaa. KpyroBopor kucimopojia B mpupo/e.
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Oxcuapl. OOpazoBaHue Ha3BaHUN OKCUAOB 1o ux dopmynam. CocraBieHue GopMyn OKCUIOB
10 UX Ha3BaHUAM. [IpencTaBuTenu OKCHIOB: BOJA U YIJIEKUCIIBIM Ta3, HEralEHasi U3BECTb.

Bonopon B mpupone. dusnueckue M XMMHUUYECKHE CBOWCTBA BOJOPOJAA, €ro MOJIyYCHHUE U
MIPUMEHEHHE.

Kucnotsl, ux coctaB u ux knaccudukanus. Maaukatoper. Tabnuma pacrBopumoctu. CepHast
Y COJIsTHAasi KUCIIOTHI, UX CBOMCTBA M MPUMEHEHHE.

Conu, ux cocraB M HazBaHud. PactBopumocTs coneil B Boze. [IpeacraBurenu conei: Xinopun
HaTpusi, KapOoHAT HATpus, pocdar KaIbIHA.

[Tocrosinnas Aoragpo. Kosmuectso BemecrBa. Moib. Momsipras Mmacca. KpaTHele e 1MHUIIBI
M3MEPEHUS] KOJIMYECTBA BEIIECTBA — MUJUIMMOJb M KHJIOMOJIb, MAJUTUMOJISIPHAS M KUJIOMOJISIpHAS
Macchl BEIIECTBA.

Pacuérel ¢ wucnonp30BaHUEM TOHATUNA «KOJUYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOCTOSTHHAsSI ABOTaIpO».

3akoH ABoraapo. MomspHbsiii 00b€M Tra3zoo0pa3Hbx BemiecTB. OTHOCUTENbHAS TJIOTHOCTH
rasa 1o JIpyromy rasy.

KpatHbie enuHUIBI HW3MEpPEHUsT — MWUIAMOJISIPHBIA M KHJIOMOJISIPHBIH ~ OOBEMBI
ra3000pa3HBIX BEIIECTB.

Pacu€Thl ¢ HCHOJIB30BAHMEM TMOHSATUN «KOJWYECTBO BEIIECTBA», «MOJISIpHAs Maccay,
«MOJIIPHBIN 00BbEM Ta30BY», «IUCIO ABOTAIPOY.

I'mapocdepa. KpyroBopor Boapl B mpupoae. Ousznueckue U XUMHYECKHE CBOMCTBA BOJBI:
B3anMMOJICHCTBHE C OKCHUIIAMM.

OcHoBaHMs, WX cocTaB. PacTBOpUMOCTh OCHOBaHMWA B BoJE. VI3MeHEHHEe OKpacKu
WHJIMKATOPOB B LIENOYHOU cpeae. [IpencrtaBureny menoyeil: THIPOKCUbI HATPUS, Kalus U KaJIbLIHSL.

PactBoputens u pacrBopéHHOe BemiecTBO. PactBopsl. PacTtBopenue. I'mapatel. Maccoas
JI0JISI paCTBOPEHHOTO BelecTBA. PacuéThl, CBSI3aHHBIE C UCIOJIB30BAHUEM IOHATHS «MaccoBas JIOJIA
PacTBOPEHHOTO BEIIECTBAY.

JdemoncTpanmnu
e Omnpenenenue copepxKaHus KUCIOPOJa B BO3IAYXE.
e [losyueHue kucioOpoia pa3aoKEeHUEM IIEpMaHraHaTa Kajlus U IepoKCUIa BOJIOpOa.
e CoOupaHue METOJIOM BBHITECHEHHUS BO3yXa U BOJIBI.
e Pacrno3HaBaHuE KUCIOPOJA.
e Topenue maruus, xeinesa, yris, cepsl 1 ocdopa B KUCIOPO/IE.
o KomneKnuy OKCHIOB, COJIEH, OCHOBAHHH.
[Tonyuenue, coOupanue u pacrio3HaBaHKE BOJIOPOJIA.
I'openue Bogopoa.
B3aunmonerictBue Bogopoaa ¢ okcuaom meau(Il).
Kosnekuust MUHEpaIbHBIX KUCIOT.
[IpaBuno pa3baBineHus: cepoil KUCIOTHI.
Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHHI U COJIeH B BOJE.
HekoTopbie MeTaibl, HEMETAIUIBI U COSIMHEHUS C KOJTMYECTBOM BEIIECTBA, PaBHBIM 1 MOJIb.
Monens MOISIpHOTO 00BhEMa Ira3000pa3HbIX BEIIECTB.
JlabopaTopHbBIE ONBITHI
e [lomyTHEHME U3BECTKOBOW BOJbI TP MPOMYCKAHUU YIJIEKUCIIOTO rasa.
[Tosmyuenune Bo1Opo1a B3aUMOICUCTBUEM LIMHKA C COJITHOW KUCIIOTOM.
Pacno3HaBaHue KMCIOT C MOMOIIBIO UHAUKATOPOB.
N3mMeHeHne OKpacku HHIUKATOPOB B IIEJIOYHOM Cpefe.
O3HakoMJIEHHE C MpernapaTaMy JOMAaIIHEeW WU MIKOJIBHOW allTeYKU: pacTBOPaMH MEPOKCHIa
BOJIOpOJa, CHUPTOBOM HACTOMKHM MO/1a, aMMHAKA.
IIpakTnuyeckune padoTsl
4. Tlony4enue, coOupaHue U pacrio3HaBaHHE KUCIOPO/A.



5. [Tony4yenue, cobupanue u pacro3HaBaHUE BOJIOPOA.
6. [IpuroToBiieHHE pacTBOpa C 3aJaHHOW MaCCOBOH JI0JIel PACTBOPEHHOTO BEIIIECTBA.

I'maBa 3. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTHHEHU

O06o0mIeHne cBeeHU 00 OKCcHIaxX, X Kiaccu(UKaluu, Ha3BaHUAX U cBOMCTBaX. CroCOOBI
MOJTy4eHUSI OKCHJIOB

OcHoBanust, ux Kiaccuukaius, Ha3BaHUS M CBOMCTBa. B3aumonelcTBHE C KHCIOTaMH,
KHCJIOTHBIMU OKCHJAMHU U COJIAMH. Pa3noskeHne HepacTBOPUMBIX OCHOBaHUM. CriocoObI MOTY4eHHS
OCHOBAaHMI.

Kucnotel, wx knaccudukanuss u Ha3zBaHusa. OOmMEe XUMHYECKHE CBOWCTBA KHCIIOT.
B3aumogeiictBue KHCIOT € MeTaulaMH. OJEKTPOXUMUYECKUM psAJl  HAMpPSKEHUH METaJIoB.
BzaumopelicTBue KHCIOT ¢ OKCHIAAMH METAJUIOB. B3anmMojelicTBHE KHCIOT C OCHOBAHUSIMH —
peakuusi HelTpanuzanuu. B3aumoneiictBue Kuciot ¢ coysMu. llomydeHune OECKUCIOPOIHBIX H
KHCJIOPOJICOACPIKALTUX KUCIIOT.

Comnu, ux xinaccuduKkaius U cBocTBa. B3ammoeiicTBue cosieil ¢ MeTamiaMu, 0COOCHHOCTH
ATUX peakuuil. B3anmoaencTBrue coyen ¢ COMsIMH.

['eneTnveckue psAnpl MeTaula M HeMeTaula. [ eHeTwueckas CBs3b MEXAy KiaccaMu
HEOPraHMYeCKUX BEIIECTB.

JlabGopaTopHbIe ONBITHI
e BsauMmonelicTBHE OKCHIA KAILIIHUA C BOJIOM.
[TomyTHEHUE U3BECTKOBOM BOJIBI.
Peakuus HelTpanuzanuu.
[Tonygyenue runpoxcuaa meau(1l) u ero B3anMoaeiicTBHE C KUCIOTOM.
Paznoxxenne runpoxcuaa meau(Il) npu HarpeBanum.
BsaunMopnelicTBre KHUCIOT ¢ METaJUIaMU.
BsanMonenicTBre KUCIOT C COISIMM.
O3HaKOMJICHHE C KOJUICKIIHUEN COJIEH.
B3aumonetictue cynbdara menu(Il) ¢ xxenezom.
BsauMmoneiicTBue coeil ¢ COIsIMU.
e ['eHernueckas CBSI3b MEXIY KIacCaMU HEOPraHUYECKUX BEIIECTB HA MPUMEpPE COCAMHEHUIA
MEI.
IIpakTHyeckue padoTbI
7. Pemenue SKCIepUMEHTAIBHBIX 3amad 1Mo TemMe «OCHOBHBIE KJIacChl HEOPraHWYECKUX
COCTMHEHUI.

I'naBa 4. Ilepuoauyeckuii 3aKOH M NePHOANYECKAsi cUCTeMa XUMHYeckux djiementos /. WU.
MenaeneeBa. CTpoenue aromMa

EcTtecTBeHHEBIE ceMeMCTBa XMMHUYECKUX 3JIEMEHTOB: IEJIOYHEIC U IICI0YHO3EMEIIbHBIE METAILIbI,
rajioreHbl, ”HepTHHIC (OnaropoaHbie) ra3el. AMGOTEPHOCTh. AMGBOTEPHBIC OKCHIBI U THIPOKCHUIBI.
KowmriexcHbie comn.

Otkpertue /1. . MenzaeneeBbiM NEPUOJUUYECKOTO 3aKOHA M CO3/IaHUE MM MEPHOIUYECKOMN
CHUCTEMBI XMMUUYECKUX BJIEMEHTOB.

ATomBl Kak (opma CyIIecTBOBaHHS XHUMHYECKHX dJIeMEeHTOB. (OCHOBHBIE CBEIEHHUS O
CTpoeHUH aToMoB. JlokazaTenbcTBa CIOKHOCTH CTpoeHus aToMmoB. Ombitel  Pesepdopra.
[LimanerapHast MOJIENb CTPOEHHUSI ATOMA.

CocraB aTOMHBIX fAJIep: NPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS aTOMHas Macca. B3aumocBsizb
MOHATUHI «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAs Maccay.

Mukpomup. DnekTpoHbl. CTpOEHHE INEKTPOHHBIX YPOBHEW aTOMOB XMMHYECKUX 3JIEMEHTOB
1—20. [HonsTre 0 3aBEPIIEHHOM JIEKTPOHHOM YPOBHE.
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N3oronsl. ®usnueckuit cmbici cuMmBoJuKH llepuoanueckoit cucrembl. CoBpeMeHHas
(dbopMynHpOBKa MEPUOANYECKOTO 3aKOHA. VI3MEHEHHs! CBOMCTB AIIEMEHTOB B MEPUOJAX M TpyIIax
Kak (QYHKIMSI CTPOSHHS AJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTuKa J3JIEMEHTAa-METallla W JJIEMEHTAa-HEMETalllla 110 HMX IIOJIOKCHUIO B
MIEPUOANYECKON CHCTEME XUMMUYECKUX 31eMeHTOB /. . Menneneesa.

JdeMoHcTpanuu
Paznuaneie Gopmbl TaOIHIL TEPHOANMYECKON CUCTEMBI.
MoenupoBaHue NOCTpOEHUs nepuoandeckoit cucreMsl . 1. Menneneena.
Monenu aToMOB XMMHUYECKUX 3JIEMEHTOB.
Mojienu aToMOB 3JIEMEHTOB 1—3-T0 MeproIoB.
JlabopaTopHbIe ONbITHI
e Jlonmyuyenue am(poTEpPHOTO TUAPOKCUAA U UCCIEAOBAHNE €TI0 CBOMCTB.

I'naa 5. Xumnueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKINU

HNonnas xumudeckasi cBsizb. oHBI, 00pa30BaHHbIE aTOMaMH METAJUIOB U HEMETAIOB. CXeMbl
00pa3oBaHUsi MOHHOM CBSI3U /Il OMHAPHBIX COeMUHEHUU. VIOHHBIE KPUCTAIITUYECKUE PEHIETKH U
¢usnueckue CBOWCTBA BEIIECTB C 3TUM THUMNOM pemérok. [lonstue o dopMynpHON enuHMIE
BEIIIECTBA.

KoBanenTtHass xuMmuueckas CBsA3b. OJEKTPOHHBIE W CTPYKTypHBbIE Gdopmynsl. [loHaTtue o
BasieHTHOCTH. KoBasieHTHast HemoJisipHasi CBs3b. CxeMbl 00pa3oBaHWs KOBAJICHTHOW CBSI3HM IS
OMHApHBIX COENWHECHHH. MOJEKyIApHbIE M aTOMHBIE KPUCTAUTMYECKHE PEmETKH W CBOWCTBA
BEIIIECTB C 9TUM THUIIOM PEIIETOK.

DIIEKTPOOTPUIIATENBHOCTE.  Psim  anekTpooTpunatenbHocTd. KoBaneHTHass — mossipHas
xuMudeckas cBs3b. J(umosb. Cxembl 0Opa3oBaHMsI KOBAJCHTHOM IMOJSPHOW CBSI3M JJI1 OMHAPHBIX
coelMHEHU. MOJIeKyIsipHble U aTOMHBIE KPUCTAUIMYECKUE PEIIETKH U CBOMCTBA BEIIECTB C 3TUM
TUIIOM PEIIETOK.

Meramueckass XUMHYECKasl CBSI3b U METAJUIMYECKasi KpucTaumueckas pemérka. CBolcTBa
BEILIECTB C 3TUM THUIIOM PEIIETOK. EquHas npupoa XuMHUYECKUX CBA3EH.

Crenenp oxucneHus. CpaBHEHUE CTEIIEHM OKHCIEHHA W BajgeHTHOCTU. [IpaBumiia pacuéra
CTENeHEeW OKUCIICHUS 10 POpMYIaM XUMUYECKUX COSTMHEHUH.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OrnpenesieHne CTENeHEeH OKHUCIEeHUs i
3JIEMEHTOB, 00pa3yoIIKUX BElIecTBa Pa3HbIX KilaccoB. Peakiuym MOHHOTO 0OMEHa M OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHbIE peakuuu. OKUCIUTENb U BOCCTAaHOBUTEIb, OKHUCIECHUE MU BOCCTAHOBIICHHUE.
CocraBiieHHE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUU METOJOM 3JIEKTPOHHOTO
Oasanca.

JdemoncTpanun

e BuneodparmenTs u cnaiiapl «MloHHAS XUMUYECKAst CBSI3bY.

e  KoJutekius BemecTB ¢ MOHHOM XUMHUUYECKOH CBS3BIO.

e Mo/enu MOHHBIX KPUCTAJUIMYECKUX PEIIETOK.

¢ BuneodparmenTs u crnaiipl «KoBaneHTHAsE XUMHYECKAs CBS3bY.

e Kouiekius BEecTB MOJIEKYIISIPHOTO U aTOMHOTO CTPOEHHSL.
e Moenu MOJIEKYJISIPHBIX U @aTOMHBIX KPUCTAUIMUECKUX PEIIETOK.
e BuneodparmenTs u cnaiiapl «MeTtamnyeckas XUMHUECKask CBS3bY.
o Komiekius «MeTasibl U CIJIaBbD».
e BsauMojeicTBHE IUHKA C CEPOM, COSTHOM KucIoToi, xmopuaom meau (11).
e ['opeHue maruus.
e B3sanmozeincTeue XJI0pHOU U CEPOBOAOPOIHON BOIBI.
JlabopaTopHbIe ONBITHI

. N3roroBnenue Moienu, WUTIOCTPUPYIOUIEH CBOMCTBA METAJUTMUYECKOU CBS3U
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEIMETA

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 0OIIero oOpa3oBaHHUs
JOCTUTAIOTCS B X0JIe 00Y4EHUsSI XMMHUHU B €IMHCTBE YU€OHON W BOCIIMTATEIBHON JIESTEIHHOCTH B
COOTBETCTBMM C  TPAAMIMOHHBIMA  POCCHICKMMH  COLMOKYIBTYPHBIMH M  JTyXOBHO-
HPAaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMUA B OOILIECTBE MpPaBUJIAMHU M HOPMaMH IOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINY 00YJaOLTIXCS.

JIMYHOCTHBIE pPE3YNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH W PACIIUPEHHUE ONBITA ACATEIBHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTPHOTHYECKOTO BOCIIMTAHUS:

[IEHHOCTHOTO OTHOIICHHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY M HAyYHOMY
HACIIe/INI0, TIOHMMAHUs 3HAYCHHWS XHUMHYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIINEeCTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MH(POPMALIMEH O MEPEeNOBBIX JOCTIKEHHSIX M OTKPBITHUSIX
MHUPOBOW M OTEYECTBEHHOW XMUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOWCTBE
MUpa 1 oOIIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHUS:

MPEJCTAaBICHUS O COIHUAIBHBIX HOpPMax W TPABWIIAX MEXIJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, y4eOHO-
HCCTIE0BATEIBCKOM, TBOPUYECKOW U IPYTrUX BHAX JNEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOH NIESITETFHOCTH TPH BBIMOJHEHUH y4eOHBIX, MMO3HABATEIBHBIX 3a/1a4, BHITIOJTHCHUH
XAMUYECKAX HKCTIEPUMEHTOB, CO3aHUU YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aHMOIIOHUMAaHUIO
U B3aUMOIIOMOILIM B Ipoliecce 3TOW Yy4eOHON [esATeNbHOCTH, TOTOBHOCTU OLICHMBATH CBOE
MIOBEJICHUE U TOCTYNKH CBOMX TOBAPHILEH C MO3MLUU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHMsI ITOCIIEICTBUI TOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33pDEHUYECKHE  MPEJICTABJICHUS O  BELIECTBE M  XUMHYECKOW  peakiuH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKHM U COCTaBISIOIIME OCHOBY JUIS
[IOHMMAaHUsl  CYIIHOCTM HAy4yHOM KapTUHBl MHpa, MpeACTaBieHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbI, B3aUMOCBA3SX UEJIOBEKA C MPUPOAHOMN cpenoil, o posn
XMMUH B IO3HAHUM ITHX 3aKOHOMEPHOCTEH;

[I03HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHbIE HA IIOJydEHHE HOBBIX 3HAHUN IO XHUMHHU,
HeoOXoAuMble JUIsl OObACHEHHs HAOII0JaeMbIX IPOLECCOB M SBJICHUH, [03HaBaTEIbHOM,
MHGOPMALMOHHOM U YNTATEIbCKON KYJIBTYphI, B TOM YHCJIE HABBIKOB CaMOCTOSATEIILHONW pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOH JMTEPATypOH, NOCTYNHBIMU TEXHHYECKUMHU CpEICTBAMU
MH(GOPMALMOHHBIX TEXHOJIOI U

UHTEepeC K OOY4YEHHUIO0 M IO3HaHUIO, JH0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOCKTHOM M HCCIIEI0BATENIbCKON AEATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILEM;

4) ¢popMHpPOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/0POBBIO,
YCTAaHOBKM Ha 3JI0pOBbII 00pa3 >KM3HM, OCO3HAHHE IOCIEACTBUA M HENpHUITHE BPEAHBIX
NpUBbIYEK (YMOTpeOJIEHUsT aJKOTO0Jis, HAPKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COOIIOJICHHS
npaBUi OE30HMaCHOCTH IMpPH OOpaIleHUH C XUMHUYECKMMH BEIIeCTBAaMH B OBITY U pealbHOMN
KU3HU;

5) TpyoBOro BocnuTAHMSI:

MHTepeC K MPAaKTHUYECKOMY U3y4eHHIO Mpodeccuii u TpyJa pa3iIudyHOTO poja, YBaKEHHUE K
TPYLy M pe3yiabTaTaM TPYAOBOH MAEATENbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHHS
NPEeIMETHBIX 3HAaHUM 1O XHMHH, OCO3HAHHBIK BHIOOp WHAMBUIYAJHOM TpaeKTOpHUU
NPOJOJDKEHUsT 00pa3oBaHUsl € YYETOM JIMUHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
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0OIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) K0JI0rH4eCKOro BOCITUTAHMS:

HKOJIOTUYECKHU 11eJIeco00pa3Hoe OTHOUICHHE K MPUPOJE KaK MCTOYHHMKY JKM3HH Ha 3emie,
OCHOBE €€ CYILIECTBOBAHM, MOHUMAHUE IIEHHOCTH 370pOBOro M Oe3omacHOro obpasza *KU3HHU,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (DHM3MUYECKOMY M TICHXHYECKOMY 3I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs IpaBUil 0€30IIACHOTO MOBEJAEHUS ITPU paboOTe C BEIIECTBAMU,
a TAaK)KE B CUTYaLMsIX, YITPOXKAOIINX 3J0POBBIO U JKU3HU JIFOCH;

CMOCOOHOCTH TPHUMEHSTh 3HAHUS, TOJydaeMble NPH W3YYCHHH XUMHUH, IS pEIICHUS
3a7a4, CBSA3aHHBIX C OKPYKAKOUIEH IPUPOJIHON CPEIOM, I OBBIIIEHUS YPOBHS SKOJOTHYECKOMN
KYJIbTYpPbI, OCO3HAHHUS TJI00aJIbHOTO XapaKTepa 3KOJOTMYECKUX MpoOieM M MyTeill uX pelieHus
IIOCPEACTBOM METOJIOB XUMUH, IKOJOTUYECKOTO MBIIIJIECHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

2. MeTanpe/MeTHbI€e Pe3yJabTaThI:

B cocraBe MerampeIMEeTHBIX pe3yJlbTaTOB BBIACISAIOT 3HAYUMBIE Uil (OPMHUPOBAHUA
MHPOBO33pEHHUs OOIleHayYHbIe TOHATUS (3aKOH, T€OpHsl, IPUHLMII, TUIIOTe3a, (PaKT, cucrema,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPhIe HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUHN M3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABIEHUE O
LIEJIOCTHOW HayyHOM KapTWHE MHUpa, U YHUBEpCaJbHbIE yuyeOHbIEe AEWCTBUS (IIO3HABATENbHBIE,
KOMMYHHMKAaTHBHBIE, PErylATHBHbIE), KOTOpble obOecrneynBaroT (pOopMHUpOBAHHE TOTOBHOCTH K
CaMOCTOSITEIBHOMY TUIAHUPOBAHHUIO M OCYIIECTBIICHUIO YU€OHOU e TENbHOCTH.

Ilo3HaBaTeIbHBbIEC YHHBEPCAJbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble 1ornueckue 1eHCTBUSA:

YMEHHsSI HCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUH 3HAHMIA:
pacKpbIBaTh CMBICI XUMHYECKMX TOHATUN (BBLAENSATh MX XapaKTepHbIE IPU3HAKH,
YCTaHaBIMBATh B3aUMOCBS3b C JPYTMMHU MOHSATHSAMH), UCIOJB30BaTh MOHATHUS ISl OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHM, BHIOMpATh OCHOBAHUA U KPUTEPUH [UIsl KiaccU(UKaLUU
XMMHYECKUX BEIIECTB U XMMHUYECKUX PEaKLU, YCTaHABIMBATh MPUUMHHO-CIICJICTBEHHbBIE CBSI3U
MeX1y 00bEKTaMU U3Y4€HUs, CTPOUTD JIOTUYECKUE PACCYXKICHUs (MHAYKTUBHBIC, IeAYKTUBHEIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUYCHHUS;

yMEHHE MPUMEHATH B Ipoliecce MO3HAHUS MOHATUS (IIpeIMEeTHbIe U MeTalmpeaMeTHbIE),
CUMBOJIMYECKUE (3HAKOBbIC) MOJENH, HUCIOJb3yeMble B XUMHH, IMPEOOPa30BHIBATH HIMPOKO
MpUMEHSEMble B XUMHUH MOJEIbHBIE MPEICTABICHUS — XMMHUYECKHI 3HAK (CUMBOJI 3JIEMEHTA),
XxuMHuueckas ¢opMyla M ypaBHEHHE XHUMHUYECKOW peakIMu — TMpH pPELlIeHUH Yy4eOHO-
MO3HABATENbHBIX 33/a4, C YyYETOM OSTUX MOJICNbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XMUMHUYECKUX DPEaKIH, BBISBIATH OOIIHEe 3aKOHOMEPHOCTH, MPUYHUHHO-CIICJICTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3y4aEMBIX MPOIECCAX U SIBICHUSAX.

Ba3oBble nccienoBarenbckne neiicTBUA:

YMEHUE HUCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUS, a
Takke B KauecTBE OCHOBBI JUIsi (DOPMUPOBAHUSA THUIIOTE3bl MO TMPOBEPKE MPABHIBHOCTH
BBICKAa3bIBAEMBIX CYXKJICHU;

MprOOpeTeHne OMbITa IO IJIAHUPOBAHUIO, OPraHU3AIMH U TPOBEICHUI0 YYEHHUYECKUX
AKCMEPUMEHTOB, YMEHHE HAOMIOAATh 32 X0JIOM MPOIECcca, CAMOCTOSTEIBHO MPOTHO3UPOBAThH €T0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yidbTaTaM MPOBEAEHHOTO OIBITA,
HCCIIETIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM paboTe.

Pabora ¢ undopmanueii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATh UHPOPMAIUIO PA3TUYHBIX BUIOB
1 (hopM TIpe/ICTaBICHHUSI, TIOTYyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYIISIpHAS JIUTEpaTypa
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XHMUYECKOTO COJICp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl WHTepHeTa), KPUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE MPUMEHSAThH Pa3JInYHbIC METOABI U 3aIPOCHl IPHU MOMCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOIUMBIX ISl BBIMIOJTHEHUS YUeOHBIX U MMO3HABATEIBHBIX 33134
OTIPENIENIEHHOTO THUIIA, TPHOOPETEHHE OIbBITa B OOJIACTH HCIOJB30BAaHHUA WH(OPMAIIMOHHO -
KOMMYHHMKATUBHBIX TEXHOJIOTUHM, OBJIaIEHNE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BaHUS PA3IUUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIIbHO BBIOMpAaTh ONTHMAIbHYIO (OpMY IPEICTABICHHUS
nHbOpMAIIMKA W WLTIOCTPUPOBATH pElIaeMble 33aaydl HECJIOXHBIMH CXEMaMH, JHarpaMMaMHu,
npyruMu popmamu rpauku 1 UX KOMOMHALUSAMUY;

YMEHHE MCHOJIb30BaTh M aHAIM3UPOBATh B IIpOIECCe Y4eOHOH M HCCIen0BaTEIbCKOM
JESITeIbHOCTH UH(POPMAIIUIO O BIMSHUU IIPOMBIIIIEHHOCTH, CEJILCKOTO X03sIIICTBa M TpaHCHIOPTa
Ha COCTOSIHUE OKPY’KaIOIIeld IPUPOTHON CPEIbI.

KoMMyHUKaTHBHBIE YHUBEpPCcATbHbIE YUeOHbIE TeHCTBHUS:

YMEHMsS 3a/aBaTh BOMNPOCHl (B XoJe Juajora W (WIKM) JUCKYCCHM) IO CYIIECTBY
oOcyxnaemMoii TeMbl, (OpMyIHpOBaTH CBOM TPEJIOKEHUS OTHOCHUTEIFHO BBIIOJHEHUS
MpeJI0KEHHOM 3a/1a4H;

YMEHHUS TPEJICTABIIATH TOJyICHHBIC PE3yIbTaThl MO3HABATEIILHON JISATSIIBHOCTH B YCTHBIX
W TMCHhMEHHBIX TEKCTaX; JeNaTh IPE3CHTAIMI0 PE3YJbTATOB BBIMOJIHEHUS XHUMHYECKOTO
JKCIIEpUMEHTa (JTa00paTOPHOTO OTBITAa, JA0OPATOPHON pPabOTHI MO WCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW TMO3HABATEILHOW H
HCCIIEIOBATENIbCKON JEATEIbHOCTH IpPHU PEIIEHUH BO3HHUKAIONIMX MpoOJieM Ha OCHOBE Yuéra
O0IMX WHTEPECOB M COTJIACOBAHHS TMO3MIUK (0OCYXKACHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJMHALIMSI COBMECTHBIX JEMCTBHIL, ONpeaeseHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IPYTHE).

PeryasiTuBHble yHHMBepcaibHbIe yUeOHbIE TeHCTBUS:

YMEHHUE CaMOCTOSATEIBHO OINPENENSATh e JeATeIbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIUPOBaTh M MpPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO JESTEIBHOCTh, BBIOMPAThH
HauOosnee d(ddexTuBHBIC CHMOCOOBI  pemieHWs Y4eOHBIX ©W  IMO3HABaTEIbHBIX  3ajad,
CaMOCTOSITEIIBHO COCTABJIATh WM KOPPEKTUPOBATh MPEUIOKEHHBINH aNropuTM JCHCTBUN TPH
BBITIOJIHEHUHM 33aJaHUl C YYETOM TIOJIYYEHHUS HOBBIX 3HAHMA 00 W3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIHUAX, OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yibTaTa 3asiBICHHOW IEIH,
YMEHHUE HCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbie B YCIIOBUH 33 IaHHIA.

IIpenmeTHbIe pe3yabTaThl
B cocraBe mnpenMeTHBIX pe3yldbTaTOB IO OCBOEHHUIO O00S3aTENBHOTO COJECpKaHUS,
yCTaHOBJICHHOTO (pefiepanbHOil paboueil mporpaMMoii, BBLAETSIOT: OCBOCHHBIE 00Y4alOIIUMUCS
Hay4yHbI€ 3HAHUS, YMEHHUS U CIOCOObI NEHCTBUH, crienuduyeckue il MpeaMeTHON obiactu
«XuMus», BUAbl JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHHUS, €ro HHTEpIpeTaluu,
MpeoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX Y4€OHBIX U HOBBIX CUTYalIUSX.

K koHiy oOyueHus B 8 Kiacce mpeaMeTHblE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTbH y OOyUaIOIUXCS YMEHHUI:
pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX TOHSATHI: aTOM, MOJIEKYJa, XUMUYECKUN 3JIEMEHT,
MIPOCTOE BEILIECTBO, CIIOKHOE BEILECTBO, CMECh (OJHOPOAHAS M HEOAHOPOJHAs), BaJCHTHOCTH,
OTHOCUTENIbHAsl aTOMHAas W MOJIEKYJISIpHas Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBasl JI0Jii XHMHUYECKOTO JJIEMEHTa B COEAMHEHHH, MOJISIPHBIA 00BEM, OKCHUI,
KHCJIOTa, OCHOBAaHHUE, COJIb, JJEKTPOOTPULATENBHOCTb, CTENEHb OKHCIEHUS, XUMHUYECKas
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peaknus, KiacCH(UKAIM PEaKIHuid: peakuud COCTUHEHHUS, PEAKIHU DPA3JIOKCHHS, PEaKIHH
3aMeIICHHUs, PeaKIud 00MeHa, IK30- U SHIOTEPMHUYECKHE PEaKI1H, TeIIOBOM A(PeKT peakuumu,
AP0 aToma, HIIEKTPOHHBIM CIOM aroma, aTOMHas OpOUTaNb, paAUyC aTOMa, XUMHYECKasl CBS3b,
IOJISIpHAsl M HENOJIApHAsl KOBAJIEHTHAsl CBsI3b, MOHHAs CBSI3b, MOH, KaTHOH, aHWOH, PacTBOD,
MaccoBas J10J1sl BELECTBA (MPOLIEHTHAs! KOHLIEHTPAalMsl) B pacTBOPE;

WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUN U IPUMEHSTH 3TU MOHITUS PU
ONMCAHUU BEIIECTB U UX MPEBPALLEHUII;

UCTIOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY Ul COCTaBIICHUS (POpPMyJ BEIIECTB M ypaBHEHUH
XUMHUYECKUX PEAKIIUM;

OTIpEeNIeNATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETIEHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, NMPUHAIICKHOCTh BEUIECTB K OMNPEIENIEHHOMY KIaccy
coeMHeHuH 1o popmysiaM, BUJI XMMHUYECKOH CBSI3U (KOBAaJIEHTHAsI M MIOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSX;

packpsiBaTh cMbich [lepronnueckoro 3akona JI. 1. MeHnneneeBa: 1eMOHCTPUPOBATh MOHUMAHHUE
MEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHX JJEMEHTOB OT UX T[OJO0XEHHUS B
[leproauueckoii cucteme, 3aKOHOB COXPaHEHHSI MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO y4EeHHMs, 3aKOHa ABOTaipo;

OMKCHIBaTh M XapakTepu3oBaTh TabnuuyHylo ¢opMy Ilepronuyeckoil CHUCTEMBl XUMHUYECKHX
AJIEMEHTOB: pa3jMuaTh MOHATHUS «IJ1aBHas nojarpynna (A-rpynmna)» u «mnodounas noarpynna (b-
IpYIIa)», Majble U 00JbIINE IEPUO/IbI, COOTHOCUTh 0003HAaYEHHsI, KOTOPbIE HMEIOTCS B TaOIUIIE
«Ilepnoanueckass cucrema xumMuueckux »dieMeHTtoB [[. W. MengeneeBa» ¢ YHCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsajl sapa, oodinee
YHCIIO AIEKTPOHOB U PACHpPEEICHNE UX 10 IEKTPOHHBIM CII0SIM);

KJaccu(puIUpoBaTh XMMHUYECKHE JIEMEHThI, HEOPraHUYECKHE BELIECTBA, XUMUYECKUE PEAKLUU
(TI0 YKCITy U COCTaBY YYaCTBYIOIIMX B PEAKITUU BEIIECTB, M0 TEIIOBOMY d(PDEKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBONCTBA BEILIECTB PA3IUYHBIX KIIACCOB,
NOJATBEpXkAas  ONMCAaHHE IpUMEpPaMHM  MOJIEKYSIPHBIX ~ yYpaBHEHHH  COOTBETCTBYIOLIMX
XUMHUUYECKUX PEAKIINH;

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 33aBUCUMOCTH OT MX KadeCTBEHHOIO COCTaBa,
BO3MO’KHOCTH NPOTEKAHHUSI XUMUUYECKHX MPEBPALICHUN B Pa3JIMUHBIX YCIOBHSIX;

BBIUUCIIATE OTHOCUTEIbHYIO MOJIEKYSIPHYIO U MOJIIPHYKO MacChl BEILIECTB, MAaCCOBYIO JOJIIO
XHMUYECKOT0 3JIeMEeHTa 10 (OopMysle COEAMHEHMs, MAacCOBYIO [OJIIO BEIIECTBAa B PacTBOpE,
IIPOBOJIUTH PAcU€Thl 10 YPAaBHEHUIO XUMUYECKOH peaKinu;

IIPUMEHATh OCHOBHBIE OIEpPALIM MBICIUTEIBHON JAEATENIbHOCTU — aHAJIM3 U CUHTE3, CPAaBHEHHUE,
00o0111eHne, CUCTeMaTU3allNI0, KIIACCU(DUKALIMIO, BBISBICHUE MPUYMHHO-CICICTBEHHBIX CBSI3EH
— JUIsl M3Y4eHMsI CBOMCTB BEIIECTB M XMMMUYECKMX PpEaKLUi, eCTeCTBEHHO-Hay4HbIE€ METO]IbI
[IO3HaHUA — HAOIMIOAEHUE, U3MEPEHUe, MOJCIMPOBAHNE, OHKCIEPUMEHT (pealbHbIi U
MBICJICHHBIH );

ClIeZIoBaTh MpaBWIaM MOJIb30BaHUS XUMHUECKOHM MOCy0i U 1abopaTopHbIM 000pyJOBaHUEM, A
TaKXe MpaBUiIaM oOpallleHus C BELIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMHU 10 BBINOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMpPAHHMIO ra3000pa3HBbIX BEILECTB
(BomopoJa M KHCJIOPOJAA), HPUTOTOBICHHIO PACTBOPOB C OINpeNeNEHHOW MaccOoBOM JoJei
pacTBOPEHHOIO BEIECTBA, IIJIAHUPOBaTh M NPOBOAWTH XHMHUYECKUE DSKCIIEPUMEHTHI IIO
pacro3HaBaHUIO PACTBOPOB MIeJ0Yeld M KHUCIOT C TIOMOIIBIO HHAMKATOPOB (JIAKMYC,
¢beHondTanent, METUIOPAHXK U APYTHE).

JocTH:keHMs NpPeAMETHBIX, MeTanpeAMETHBIX M JIMYHOCTHBIX Pe3yJbTaToB
MOCPEJICTBOM CTPYKTYPHUPOBAHHUS 3aJIaHUM 10 COOTBETCTBYIOIIUM pyOpukam: «IIpoBeprTe cBOU
3HaHus»; «lIpuMenuTe cBou 3HaHWs»;  «MCMONB3YyHTE MOMOIHUTENBHYIO HH(POPMAIUION,
«BpIpa3zute CBOE MHEHHEY.
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KommuectBo yacos DICKTPOHHBIE
Ne /i HaumeHnoBanue pa3aenoB u tem K I (wpoBbIe)
2 IPOrpaMMbl Beero OHTPOJIb pakTu p
HBIC yeckue | OOpa3zoBaTesbHbIE
padoThI paboThl | pecypcesl
I'naBa 1. HauajnbHble MOHATHS U 3aKOHBI XMMUHU
Xumus — BakHas 001aCcTh
11 €CTECTBO3HAHUS M IPAKTHICCKOM 5 2 Bubmiorexa LIOK
https://m.edsoo.ru/7f4
JCSITEIIbHOCTH YEJIOBEKA 1837¢
1.2 BemectBa u xuMuueckue peakiuu 13 1
Hroro mo rimase 1 18 1 2
I'naBa 2. BaxHeiinme nNpeacTaBUTeId HEOPraHuyeckux BemecTB. KoinyecTBeHHBbIE OTHOLIEHHS B
XUMHUH
21 Boznyx. Kucnopoa. Ilonsitue 06 4 1
' OKCHJIaX
2.2 Bonopon. Ilonsitue o kuciaoTax u comsx 9 1
Bopa. PactBopsr. [lonstue 06 bubmorexa LIOK
23 o Ifoéame PbL. 5 1 https://m.edsoo.ru/7f4
1837c
OCHOBHBIE KJIaCCHl HEOPTaHUICSCKHIX
2.4 COCTMHECHUH, UX KJIacCUUKAIUI U 10 1 1
XUMHUYECKHE CBOMCTBA
Hroro no rnase 2 28 1 4
I'nasa 3. [lepuoguyeckuii 3aK0H U MePUOTUYECKAST CCTeMa XMMHU4YecKuX djiemenToB /1. U.

MenaesneeBa. CtpoeHue atoma. XuMu4eckasi CBi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEeaKINU

[Tepuoanueckuii 3aKOH U EPUOIAYEC-

3.1 Kasi CHCTeMa XUMHYECKUX dJIeMEeHTOB /1. 8 bubnuoreka [JOK
N. MenpaeneeBa. CTpoeHue atoma https://m.edsoo.ru/7f4
39 Xumnueckas cBs13b. OKHCIUTEIIHHO- 12 1 1837c
BOCCTAHOBHUTEJIbHBIE PEAKITUN
Hroro 1o rimase 3
Pezeps 2
OBUIEE KOJIMYECTBO YACOB I1O 68 4 5

[TPOTPAMME
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8 KJIACC
KosmmuecTBo yacos Jara DIIEKTPOHHBIE
Ne Tema ypoxka Bcer Kowrpous | Tlpaicru U3y4yeH 1 ppoBbie
/1 o HbIE geckue | 00pazoBaTeIbHbIE
paboTel | paboThI pecypchl
1 [Mpeamer xumun. Postb Xumuu 1 https://m.edsoo.ru/f
B )KM3HH YEJIOBEKA f0d210c
2 ATOMHO-MOJICKYJIIPHOE YIEHHE. 1 https://m.edsoo.ru/f
XUMHUYECKUE FJIEMEHTBI f0d227e
3 MeTobl U3ydeHHs] XUMUH 1 1 https://m.edsoo.ru/f
Ipaxmuueckas paboma 1 f0d23dc
[parmiieckas p aéoma 2 https://m.edsoo.ru/f
4 Paszoenenue cmeceii na npumepe 1 1
. f0d26ca
OUUCMKU NOBAPEHHOU COU
3HaK1 XUMHUYECKUX JIEMEHTOB.
5 6 [Mepuoauueckas TadbauIa 5 https://m.edsoo.ru/f
' XUMUYeCKuX 3ementoB JI. U. f0d2a6c
MenneneeBa
7 dusndeckue SABICHUS B XUMUHU 1
8,9 Xumunyeckue GopMyIbl 2 https://m.edsoo.ru/f
10 Penrenue 3a1a4 1o XUMHYECKHM 5 f0d2be8
dhopmynam
11, BanenTtHocTh 9 https://m.edsoo.ru/f
12 f0d2eae
13 XUMHYECKUE PEaKIIuU 1 https://m.edsoo.ru/f
f0d37fa
14, | XuMuyeckue ypaBHEHUS 5 https://m.edsoo.ru/f
15 f0d3b88
16 TuIbl XUAMUYECKUX PEAKIIUit 1 https://m.edsoo.ru/f
f0d3f34
O00011IeHIE U CUCTEMATU3ALIHS
17 3HAHUU 110 TeMe «HauanvHble 1 https://m.edsoo.ru/f
NOHAMUA U 3AKOHbL XUMUUY f0d4290
18 Kontponbnas padorta Ne 1 1
19 | Bosayx u ero cocras 1 https://m.edsoo.ru/f
20 Kucnopon 1 f0d448e
Ipaxmuuecxas paboma 3. https://m.edsoo.ru/f
21 Ilonyuenue u cobupanue 1 f0d4ae2
KUCIIOPOOQ, U3YUeHUe e20 CEOUCME -
22 OKcHabl 1
23 Bogopox 1 https://m.edsoo.ru/f
f0d4ddo
Ipaxmuuecxas paboma 4.
24 Ilonyuenue u cobupanue 6000pooa, 1 https://m.edsoo.ru/f
u3yueHue e2o CeoUCms f0d4f42
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25 Kucnotst https://m.edsoo.ru/f
26 Conu f0d50d2
27, | KonnyectBo BemecTBa. MoisipHast https://m.edsoo.ru/f
28 Macca BellecTBa f0d5230
29 MonsipHblii 00bEM ra3oB. 3aKOH https://m.edsoo.ru/f
Asorajipo f0d542e
30, | Pacuérsl Mo XMMHYECKUM https://m.edsoo.ru/f
31 YpaBHEHHSIM f0d5708
39 Bona. OcHoBanus https://m.edsoo.ru/f
f0d587a
PactBopsl. MaccoBas gosist https://m.edsoo.ru/f
33 .
pPacTBOPEHHOTO BEIIECTBA f0d5b40
Ilpakmuueckas paboma 5.
Ipucomosnenue pacmeopos ¢ https://m.edsoo.ru/f
34 . . .
ONpeoenéHHOl Macco8oll 0oell fOd5eba
PAcmeopénHo2o eeuecmsa
O06001eHre 1 CUCTEMaTH3AIIH
3HAHUM MO TeMe «Baowcnetiuiue
35 npeocmasument HeOP2AHUYECKUX https://m.edsoo.ru/f
seuecms. Konuuecmeenmvie f0d6342
OMHOULEHUSL 8 XUMULLY
36 KonTtponbras padora Ne 2
OKCHIBI, MX KTaCCUPHKALIIHS https://m.edsoo.ru/f
37 .
XHUMUYECKHE U CBONCTBA f0d664e
OcHOBaHWUSI, UX KITaCCUPHKAIIHS https://m.edsoo.ru/f
38 .
1 XUMHUYECKUE CBONCTBA f0d67ca
39, Kucnotel, ux Kiaccupukanus u https://m.edsoo.ru/f
40 XHUMHYECKHE CBOMCTBA fOdfee2
41, | Conu, ux KnaccuuKanus https://m.edsoo.ru/
42 Y XMMHYECKHE CBOMCTBA 00ad9474
o | Lo oo vy
0P 00ad9a50
COEIMHEHU I
1| P sememonenmanis https/fm.edsoo.ru/
P 00ad9b7c
3a0au
O00011IeHIE U CUCTEMATU3ALIHS
3HaHMM 110 TeMe «OcHogHbIe https://m.edsoo.ru/
45
KIACCbL HEOP2AHUYECKUX 00ad9ch2
COCOUHEHUIL»
46 KonrponbHas padora Ne 3 https://m.edsoo.ru/
0Oad9ela
EctecTBeHHbIE cemelicTBa https:/m.edsoo.ru/
47 XUMHUYECKHX IJIEMEHTOB.
00ad9ffa
AmbOoTepHOCTD
48 OTKpBITHE IEPHOUIECKOTO 3aKOHA https://m.edsoo.ru/
J1. . MeHieneeBbIM 00ada52c
49 OCHOBHBIE CBEICHUS O CTPOCHUH https://m.edsoo.ru/



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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aTOMOB 00ada342
50, | CtpoeHue 3IeKTPOHHBIX 000JI0UCK 5 https://m.edsoo.ru/
51 aTOMOB 00ada6bc
52 | e snenron L. I i nttps://m.edsoo.ru/
T 00ada52c
MeneneeBa
53, XapakTepuCTHKa dJIEMEHTA ) https://m.edsoo.ru/
54 IO €10 MOJIOKEHHIO 00ada824
B [IEPUOINICCKON CHCTEME -
3HaueHue MepruoJMIEeCKOro 3aKkoHa
U TIEPHOTUUECKON CUCTEMBI https://m.edsoo.ru/
55 1
XUMHYECKUX DIIEMEHTOB 00ada96e
. N. MenneneeBa
56 THIBI XUMHAYECKHUX CBA3EH 1 https://m.edsoo.ru/
00adaab8
57 HNonHas xumMuyeckas CBs3b 1 https://m.edsoo.ru/
00adac34
58, KoBaneHTHas XUMUYECKast CBA3b 5 https://m.edsoo.ru/
59 00adaab8
60 Mertamnnueckass XUMAYECKAs CBSI3b 1
61, CreneHb OKUCIIEHUS 5 https://m.edsoo.ru/
62 00adae28
63, OKHCITUTEIIBHO- 5 https://m.edsoo.ru/
64 BOCCTaHOBHTEJIbHBIEC PEAKITHH 00adb076
O0001IeHre U cCUCTEMAaTU3AIIH
3HaHU# 10 TeMe «[lepuoduyeckutl
65 saxon u I[ICXD JI. U. Menoeneesa. 1 https://m.edsoo.ru/
Cmpoenue amoma» u «Xumuueckas 00adb33c
ceés13b. OKucIumenvHo-
80CCMAHOBUMENbHBLE PEAKYUUY
66 KonTpoisHast padora Ne 4 https://m.edsoo.ru/
00adb486
67, [Ipomexyrounas attecrauus, BITP 2
68
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
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YYEBHO-METOANYECKOE OBPA30OBATEJIBHOI'O TIPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
1. T'abpuensn O.C. Xumus § xinacc: yueOHUK i o0meoopazoBarenbHbix opranmzanuii / O.C.
lNa6puensu, N.I'. Octpoymos, C.A. Cnagkos. — M. : IIpocBemenue, 2021
2. Tabpuensu O.C. Xumus 9 kiacc: yueOHUK U1t 00meoopazoBarenbHbix opranuzamnuii / O.C.
lNa6puensu, N.I'. Octpoymos, C.A. Cinankos. — M. : IIpocBemenue, 2019

METOANYECKHUE MATEPUAJIBI AJI5S1 YUUTEJISA
1. Xumus. [Tpumepnsie paboune nporpammsl. [Ipeamernas nunus yueonukos O. C. ['abpuensna,
N. T. Octpoymosa, C. A. CnaakxoBa. 8—9 kiacchl : yueb. nmocodue s o0meodpazoBar.
opranuzarnuii / O. C. I'abpuensn, C. A. CnagkoB — M. : IIpocsemenne, 2020
2. Xumus : 8—9-e ximaccel : 6a30BBIN YpOBEHB | MeToau4eckoe nocooue k yaeonukam O. C.
I'abpuensua, M. I'. Octpoymona, C. A. Cnagkosa/ O. C. T'abpuensn, C. A. CragkoB. — M. :
[Tpoceemienue, 2022
3. Xumus. 8 k1. : pabouas terpaapb k yueOuuky O.C. ['abpuensna «Xumust. 8 kimace» (TecToBbIe
3amaaust GI'OC) /, O.C. I'abpuensn, C.A. Cnankos . — M. : [IpocBemienne
4. Xumus. 9 k1. : paboyas tetpanp kK yaeouuky O.C. 'abpuensna «Xumwust. 9 kmace» (TecToBbIe
3amanust ®I'OC) /, O.C. I'abpuensin, C.A. Cnagkos . — M. : [Ipocsenienne
5. Xumus. 8 KII. : TeTpajib JAJIs1 JJAOOPATOPHBIX OTBITOB M MPAKTHYECKHUX padoT k yueOnuky O. C.
lNabpuensna «Xumus. 8 xinace» /O.C. I'abpuensn, C.A. Cnagkos . — M. : [IpocBemenne
6. Xumus. 9 K. : TeTpab 1Isl TaOOPAaTOPHBIX OMBITOB U MPAKTUYECKUX padoT K yueoHuky O. C.
lNabpuensna «Xumus. 9 xknace» /O.C. I'abpuensn, C.A. CnagkoB. — M. : [IpocBenierne
7. Xumus B TeCTaxX, 3a/1a4ax 1 ympaxHEHUX. 8 Kiacc : yueOHoe nocodue K yueonuky O. C.
INabpuensna /O.C. I'abpuensn, C.A. Cnankos. — M. : [IpocBemenue

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://www.alhimik.ru. TIpeacraBiensl CleayloOImne PyOPHKH: COBETHI YYHUTCIIIO XHMHH,
CIpaBOYHHMK (O4YeHb OoJblmas Toa0opka TaOMWII M CIPAaBOYHBIX MarepuajoB), «Becénas
XUMHUSI», HOBOCTH, OJIUMIHUA IbI, «KyHCTKaMepa» (MCTOPUYECKHE CBEICHHUS ).

2. http://lwww.hij.ru. Xypuan «XuMus ¥ KH3HB» paccKaspiBaeT 000 BCEM HHTEPECHOM, YTO
MPOKMCXOUT B HAYKE U MHUPE, B KOTOPOM MbI KUBEM.

3. http://chemistry-chemists.com/index.html. Dnexrponubiii )ypHan «XUMHKH W XAMHUS», B
KOTOPOM MPEICTABIICHBI OTBITHI 10 XUMHH M 3aHUMaTEIbHass HHpOpMaIIus.

4. http://c-books.narod.ru. BceBo3moskHast auTeparypa 1o XuMuH.

5. http://www.prosv.ru/. TTocoGwust /151 yuaruxcst it OArOTOBKK K HTOroBo# arrecraruu (OI'D
u EI'D), MeToanveckue mocoOust Uil YIUTeeH, HaydHO -OMYJIIPHAs JIMTepaTypa Mo XUMUH.

6. http://1september.ru/. B Hém mpeacTaBieHO OOJBIIOE KOJUYECTBO PabOT YYCHHUKOB, B TOM
YHCJIE UCCIIEA0BATEIbCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii mKoIbHBIH MOPTA CO CCBUTKAMU
Ha 00pa3oBaTeIbHbIE CAUTHI M0 XUMHH.

8. www.periodictable.ru. CoopHHK cTaTeii 0 XMMHUYECKUX 3JIEMEHTAX, HUTFOCTPUPOBAHHBIM
OTHMCAHUEM SKCIIEPUMEHTOB.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
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