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HHOACHUTEJIbHASA 3AIITMCKA

Pabouas mporpamMMa 1Mo XMMHUH OCHOBHOTI'O OOIEro oOpa3oBaHMs COCTaBJIeHA Ha OCHOBE
TpeboBanuii k pe3yiabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOIO
obmiero oOpa3oBaHus, MPEJCTABICHHBIX B (pelepaJbHOM TOCYJapCTBEHHOM 00pa30BaTEIIbHOM
cTaHjapTe OCHOBHOTO 001ero oopasosanus (I[Ipuka3 MunuctepcTBa npocseineHus Poccuiickoit
@eneparn Ne 568 ot 18.07.2022 —O BHeceHMH U3MEHEHUH B (eaepalibHbIA TOCYIapCTBEHHBIH
oOpa3oBaTeNbHBIA CTaHIAPT OCHOBHOro obmero oOpa3oBanusl), denepanbHoli padouei
nporpamMmbl yuebHnoro mpeamera «Xumus», OOII OOO u yuebnoro mirana ['BOY OOIII c.
HoBas Paueiika, a Takke Ha OCHOBE XapaKTEPUCTUKH ILIAHUPYEMBIX PE3yJIbTaTOB JYXOBHO-
HPAaBCTBEHHOTO DPAa3BUTHSA, BOCIUTAHHUS U COLMAIM3AUUN OOYYAIOMIMXCS, TPEACTABICHHBIX
B paboueii mporpamme Bocniutanus ['bOY OO c. HoBas Paueiika.

[IporpaMma 1o XMMHUHM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHWs, COCTABJICHHAs Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHMSI OCHOBHas oOpas3oBaTeibHas Iporpamma
OCHOBHOTO o01miero oOpa3oBanusi, mnpenctaBieHHas B PI'OC OOO, a Takke Ha OCHOBE
benepanbHOl paboyeil mporpaMMbl BOCIIUTAHUS M C YY€TOM KOHLEMIUMHU IMpernojaBaHus Kypca
npeamera «XuMus» B 00pa3oBaTeNbHBIX oprann3anusax Poccuiickoit @enepanun.

OBLIASA XAPAKTEPUCTUKA IIPEIMETA «XUMMUSD»

[Tporpamma 1Mo XMMHUH JIACT MPEICTABICHUE O MpPEAMETax, OOyl CTPaTEruo 00yueHUS,
BOCIIUTAHUSI W Pa3BUTUS OOYYAIOIIMXCA B paMKax yd4eOHOro TMpeaMeTa, YCTaHABIUBACT
00s13aTeNbHOE TPEIMETHOE COJEpIKaHUe, oOecrednBaeT OO0ecleYeHne ero Mo KiaccaMm H
CTPYKTYpUPOBAHUE TI0 pa3jiejiaM u TeMaM MpOorpaMM 10 XHMMHUH, ONIPENENISIeT KOJIMISCTBEHHBIC U
Ka4yeCTBEHHBIC XapaKTEPUCTUKU COACPIKAHUS, PEKOMEHAYEMYIO TIOCIEeJOBATEIbHOCTD U3YyUCHHS.
XMMHUSL C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, Joruka y4eOHOTo mpoliecca,
BO3PACTHBIX KaTErOpWil 00ydYaIOMIMXCs, OMPEIENISTIOT BO3MOKHOCTH TPEIMETa JIJIsl peai3aliu
TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeNbHOW NpOrpaMMbl HAa YpPOBHE
6a3oBoro ooOmiero oOpazoBaHus, a TaKkKe TpeOOBaHUSA K pe3yjibTaTaM OOY4YeHHs XMUMHUU Ha
YpPOBHE Iiefiell M3y4yeHHUsl NpeaMeTa M OCHOBHBIX BHMJOB Y4e€OHOTO Ipoliecca -NMO3HABATEIbHOM
NESATETLHOCTH 00yUaroIIerocs 0 OCBOSHUIO YY€OHOTO COepKaHuUs.

3HaHWe CIyXuTelned Mupa Uit (GOPMHUPOBAHHUS MHPOBO33PEHHS OOYYarOIIErocs, ero
MPEJCTaBICHU O MaTepPHaJIbHOM EIWHCTBE MHpA, OCHOBHAS POJb KOTOPOTO 3aKIOYAeTCs B
(GopMHpPOBAaHUN XMMHUHU MPEJCTABICHUN O B3aUMOIIPEBPAILEHHUSIX YHEPIUU U O 3€MHBIX Telax B
IIprupoac, O MyTdX PCIICHHUA, CBA3AHHBIX C HpO6HeMaMI/I Pa3BUTHA YCIIOBCUYCCTBA —BOH IIpHUpOABI,
SHEepPreTUYecKoil, MaTepraaIbHOW 1 OCHOBHOW 0€30MaCHOCTH, TPOOIEMBI 31paBOOXPAHEHUS.

HEJIN U3YYEHUA IPEIMETA «XUMMUSA»

N3ydenne xumuu:
o0ecriedyeHne YCIOBMH JUIsI CaMOpPa3BUTUS U KYJIbTyphl JIMYHOCTH, €€ oOmed u
(GYHKIIMOHATIBHOTO (POPMHUPOBAHUS TPAMOTHOCTH;
BHOCHUT BKJIAJ] B HABBIKU MBIIIJICHUS U TBOPYECKHE CIIOCOOHOCTH 00YUYaIOIIMXCsl, HAaBBIKH
UX CAMOCTOSITENIbHOM yueOHOU NesTeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEIbCKUX
yMEeHU, HEOOXOIUMBIX KaK B IIOBCEIHEBHOW JKHU3HHU, TaK U B TPO(ECCUOHATBHON JIESITENbHOCTH;
3HaKOMCTBO €O CHENM(PUKON HAyYHOTO MBIIUICHHUS, 3aKJIa/IbIBAIOIIEe OCHOBBI L[EJIOCTHOTO
B3IJISiJa HA €QUHCTBO NPUPOJIBI W  YEIOBEKa, SBJISETCS  OTBETCTBEHHBIM  3TalloM
B Pa3BUTUHU €CTECTBEHHO-HAYYHON IrpaMOTHOCTH 00Y4arOIIUXCS;
conieficTBie (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOLIEHHS] K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOIMUECKOE 00pa30BaHUE 00Yy4arOLINXCS.



OTH HampaBieHUs B OOYyYEHHHM XUMHUH HTPUBOAAT K CHEHU(PHUECKOMY COICpPKAHUIO
y4eOHOro mpeaMeTa, KOTOPBIM SBISETCA MEJaroruiyeckd afalTUPOBAaHHBIM  OTpPaKEHHEM
HaIpaBJICHUSI HAYKH XMMHUH Ha ONPEJEIIEHHOM 3Talle €€ pa3BUTHUS.

Kypc xumuu Ha ypoBHe 0a30BOro o0mero o0pazoBaHHs, OPUEHTUPOBAHHBII HAa OCBOCHUE
00y4aroIMMHUCs, COOTBETCTBYET CHUCTEME NEPBOHAYAIBHBIX [OHATHUH XHUMHUHM, OCHOBaM
HEOPraHMYECKON XMMUU U HEKOTOPHIM Ba)KHBIM ITOHATUSAM OPIaHUYECKON XUMUH.

CrpykTypa copepkaHusi IpOTrpaMMbl 110 XMMUU CPOPMHPOBAHA HA OCHOBE CHUCTEMHOIO
noctyna kK ee uzydeHuro. CopepxKaHue COCTOUT U3 CUCTEM MOHATUN XMMHUYECKUX JIEMEHTOB U
CHCTEM BEIIECTB, a TaKXe IOHATHM XuUMHUYecKoro pexuma. ObecreyuBaTbh 3TH CHCTEMBI
CTPYKTYpPHO OpPIaHHW30BAHHOM JEATEIBHOCTbIO IO MPUHLUIY IOCJIEI0BATEIIBHOIO Pa3BUTHS
3HAHWW HA OCHOBE MPEICTABICHHBIX HA PA3HBIX YPOBHAX TEOPETUYECKUX OCHOB:

— aTOMHO-MOJIEKYJIIPHOI'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHNUS;

[Tepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHbBIE 3aKOHbI XUMUU;
YUEHHUS O CTPOCHUH aToMa U MEAUIIMHCKON CBS3H;
[IpencraBnenuii 06 3AEKTPOJTUTHUECKON AUCCOLUAIIMM BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHUS, OCHOBAHHbIE HA SMIUPUYECKU IOIYYEHHBIX M OCMBICICHHBIX
(akTax, pa3BUBAIOTCS MOCIEA0BATEILHO OT OJHOIO YPOBHS K Ipoueaype, GyHKIHOHUPOBAHUE
GbyHKIMN OOBSICHEHUS M MTPOTHO3UPOBAHUS CBOMCTB, CBOMCTB M BO3MOXXHOCTEW MPAKTUYECKOTO
IIPUMEHEHHUS U NIOJyYEHUS U3Y4aeMBbIX BEIIECTB.

OcBoeHne mporpaMm II0 XHMHH CIIOCOOCTBYEeT (DOPMHUPOBAHMIO MPEACTABICHHHA O
¢u3nyeckux pe3yibTaTax HAy4yHbIX KapTUH MHpa B JIOTMKE €€ CHCTEMHOH Npupojbl,
LIEHHOCTHOT'O OTHOIIEHUS K HayYHOMY 3HaHHMIO U METOJlaM [103HaHus B Hayke. M3yueHue xumuu
IIPOUCXOJUT C IIPUBJICUEHUEM 3HAHUM U3 paHEE U3YyUCHHBIX HAYYHBIX IPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» 1 «Pu3nka. 7 Kiacey.

[Ipy u3ydyeHUM XMMHUU HPOUCXOIAT 3HAHMS OCHOB MEIUIMHCKOM HayKW Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NPAKTUUECKON [eATEeNbHOCTH YEJIOBEKa M Kak OJHOW U3
COCTaBJISIOLIMX MUPOBOM KylabTyphl. OCHOBHAs 3a/1aya MPEAMETa COCTOUT B MOCIEA0BATEIbHON
cucreMe (pyHIAaMEHTaJIbHBIX 3HAHUH — (yHIaMEHTaNbHBIX (AKTOB, OOBSACHEHUH, TEOPHUH U
TEOPHH, TOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOT0 XapaKTepa, sI3bIKOBOW HAayKH, B OOILEHUH
C TpaJWLMOHHBIMU METOJaMH IIO3HAHUS MpPU H3YYEHUH BELIECTB M (yHIaMEHTAIbHOIO
NPUHIUIA, B PAa3BUTUU U PA3BUTHUU IO3HABATENbHBIX YMEHUH W UX NPUMEHEHUS. B y4yeOHO-
MO3HABATEIbHON U y4eOHO-UCCIEA0BATENbCKON AESITENIbHOCTH, OCBOCHUH MpPaBHJI 0€3011acHOTO
oOpallleHus C BeIeCTBaMU B MIOBCEIHEBHON KHU3HU.

[Ipy M3ydeHMM XMMHHM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHUs Ba)KHOE 3HAuYEHHUE
MPUOOPETN TaKUE 1IEH, KaK:

—TpeOyeT HWHTEUIEKTyaJlbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K C€aM0OOpa30BaHUIO,
COTPY/HUYECTBY, CAMOCTOATEIbHOMY INPUHATHIO pEIIeHUH, CrnocoOHOW aanTupoBaTbCcs K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—KayecTBO  OOyuyeHHMss Ha  CHUCTEeMaTH4ecKoe IMpHoOleHne  olydJamomuxcs K
CaMOCTOSITENIbHOM  MO3HABaTENbHOM JI€ATEIbHOCTH, CTAaHAAPTHBIM METOJMKAM IO3HaHUS,
(hopMHPOBAHNIO HAPABIEHHOW MOTUBAIIMH U PA3BUTHIO CIIOCOOHOCTEN K XMMUHU;

—o0ecriedyeHne  ycJOBUH, BKJIIOYEHHE O0O0ydyeHus B  oOydeHHe pa3HOOOpa3HOM
NeSITeIbHOCTH, TO3HAHMSI W CaMOIIO3HAHUS, KIIIOUEBblE€ HABBIKU (KJIIOUEBBIX KOMIIETEHIIHI),
o0111e4eI0BeYeCKOe 3HAaUEHUE [T PA3JINYHbBIX BUIOB JIEATEIIHOCTH;

—TOJIIEPKUBAET 001y (PYHKIIMOHAIBHYIO U €CTECTBEHHO-HAyYHYIO0 TPaMOTHOCTb, B TOM
quciae YMEHUH OOBACHATh M aHATM3UPOBATh MPOOJIEMBI OKPYXKAIOIIETO MUPA, UCTIONb3YS 3HAHUS
U OMbIT, MOJTYYEHHbIE MPU W3YYEHUH XUMHH, NMPUMEHSATh MX MpH oOecrnedyeHuu mpodsieM B
ITOBCEIHEBHOM JKM3HU U TPYAOBOH €ATEIBHOCTH;

—OTHOLICHHE K YYallUMCA TyMaHUCTUYECKMX OTHOLICHWM, ITOHMMAaHHWE LEHHOCTEH,
Hay4HbIX 3HAHUHU AJI Pa3pabOTKU AKOJOTMUYECKUX NMPUHLUIIOB MOBEIECHUS B OBITY U TPYIOBOH
JESATEIIBHOCTH B LIETAX COXPAHEHUS UX 30POBbs U OKPYXKAIOLIEH IPUPOAHOMN CPEIbL;



— pa3BUTHE MOTHBAIlMM K OOYYEHHUIO, CIIOCOOHOCTeH K  CAMOKOHTPOIIO |
CaMOBOCITUTAHHIO Ha OCHOBE (DOPMHUpPOBAHMS OOIICUECIIOBEUECKUX I[IEHHOCTEH, MOATOTOBKH K
OCO3HAaHHOMY BBIOOpPY MPOGUIISI U HANIPABIEHHOCTH JAIbHEHIIIETO O0YUICHHUS.

MECTO YYEBHOI'O IPEIMETA «XUMUS» B YYHEBHOM IIJIAHE

OO1iee KOJIMYECTBO YacOB, OTBEIEHHOE ISl M3Yy4YEHHS XUMHUU Ha YPOBHE Ha4yallbHOTO
obmero obpaszoBanus, coctaBisieT 136 vacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJenw), B 9
Kkiacce — 68 yacoB (2 Jaca B HEJIETIIO).

COJAEPKAHUE YYEBHOI'O IIPEAMETA «XUMMSA»
8 KIIACC

Pazoen 1. Ilepsonauanvuvie xumuueckue NOHAMUA

[Ipenmer xumuu. Ponb XxumuM B KM3HM 4YeloBeka. XUMHS B cUCTeMe Hayk. Tema u
BemecTBa. O@U3NYECKHE CBOMCTBA BEIIECTB. ATpEerarHoe COCTOsIHUE BellecTB. [Ipemioxenue o
METOJIaX MO3HaHus B XUMHH. YucThie BeniecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei.

ATOMBI ¥  MOJEKYJIbl. XHUMHYECKUE anemMeHThl. CHUMBOJIBI 3JIEMEHTapHBIX
aneMeHTOB. [IpocThie U ca0XKHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX OJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAS aTOMHasg Macca. OTHOCUTENIbHAS MOJIEKYIISIpHast
Macca. MaccoBasi 10J1s1 XUMHYECKOT0 JIEMEHTA B COSTMHEHHSIX.

KonnuectBo BemectBa. Monb. MomnspHas macca. B3auMocBsizb KOIWYeCTBa, MAacChl H
qyclia CTPYKTYPHBIX BemiecTB. Pacuetsl o hopmynam pe3yabTaToB pe3yibTaToB.

dusznueckue U MEXaHUYECKHE SIBIICHUS. XUMHUYECKas PEeakius U ee MPU3HAKU. 3aKOH
COXpAaHEHHS MacC BeIIeCTB. XUMHUYeckue ypaBHeHUs. Kiaccupukanus 5>KOHOMHYECKOTO
BO3JICUCTBUS (COCTMHEHUS, PA3TIOKECHHS, 3aMEHBI, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCYyAOH, TpaAUIIMOHHbIE padOThl B J1a0OpaTOPUU U MPUEMBI
oOpariieHusi ¢ J1a0OpaTOPHBIM OOOPYJOBAaHHEM, HU3YYEHHE U OMHCaHHE (PU3UYECKHX CBONCTB
00pa310B HEOPraHWYECKUX BEIECTB, HAOOJIeHNE 3a (PU3MUECKUMU BellecTBaMH (IUIaBICHHE
BOCKa, TasHUE IbJla, pacTHUpaHHWE caxapa B CTYyINKe, KUIEHHE M KOHJCHCAlWsl BOJIBI) W
XUMUYECKUMH  BeUIECTBaMU  (TOpPEHHE  CBEYH, MPOKAJIMBAaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICIICTBIE MeNa C KHCIOTOM) HaOmo/eHue, HaOMIOJIEHHE W OINMUCaHUEe MPHU3HAKOB
MIPOTEKaHNs BO3JIEHCTBUS (pa3jloKEHUE caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM
Oapusi, pasznmoxkenue ruapokcuga menu (II) mpu HarpeBaHWM, B3aUMOJECIHCTBHE Kene3a C
pactBopoMm TBepmoit meau ( Il )), cmoco0® wusydeHust pasaeneHusi CMeceil: ¢ MarHUTOM,
GbuIbTpOBAaHUEM, BBIMAPUBAHUEM, AUCTUIUISIHMEN, XpoMaTorpadueil, NMpOBEICHHEM OYUCTKH
MOBapeHHON coiM, HaAOMIOJIEHHEM U  OINMCaHHUEeM pe3ylbTaTOB TMPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHS Macc, CO3aHUs MOIeTIeH MOJIEeKy (IapOCTEPIKHEBBIX).

Ba:xkueiiluue npeacTraBuTe i HEOPraHMYeCKUX BellecTB

Boznyx — cmecp raza. CocraB Bo3ayxa. Kwucimopox — 21€eMEHT UM IIPOCTOE
BenecTBo. HaxokaeHue kuciopoaa B npupoje, Gpu3nueckue U XMMHYECKHe CBOMCTBA (peakuuu
ropenusi). Oxcunsl. [Ipumenenne kucnopona. CrocoObl MOTYYSHHUST KUCTIOPOia B TaOOPaTOpHsIX
1 Ha mpousBojacTBe. KpyroBopot kucnopona B mpupone. O30H — aymtoTpornHas MOAU(PUKAIIHS
KHCJI0pO/a.

TernnoBoit 3p¢deKkT XUMUYECKOTOo COCTOSIHHS, TEPMOXMMHMUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMHUUYECKHUE COCTOSIHUSA. TOIUIMBO: Yroiab M MeETaH. 3arpsA3HEHHE BO3]yXa, CTENEHb
nmapHUKOBOTO 3(dekTa, pazpyiieHrne 030HOBOTO CJIOS.



Bomopon — snemeHT M mpocroe BemecTBo. Haxoknenuwe B mpupozae, (pu3HUECKUX H
XMMHUYECKHX CBOMCTBAxX, IPUMEHEHHUH, Crloco0ax noiaydeHus. Kuciorel u conu.

MorsipHblii 00beM rasza. Pacuersl o XUMHYECKUM YPABHEHUSIM.

®usnueckue cBoMcTBa BOAbL. Bona kak pacrBopurens. PactBopsl. HacklneHHble u
HEHACBIIICHHBIE PacTBOPBL. PacTBOpUMOCTH BewiecTB B BOAE. MaccoBas J0js BEIECTBA B
pactBope. XuUMHUYECKHE CBOMCTBa BOAbl. OcHOBaHMsA. Ponb pacTBOpOB B IIpUpOAE M B KU3HU
yenoBeka. KpyroBopoT BoAbl B IpHUpoAE. 3arps3HEHHE OKpykawoled cpeabl BoA. OxpaHa H
OUYUCTKA BOJBI.

Knaccudukanus Heopranmueckux coeaumHenuid. Oxkcunsl. Kiaccudukanus OKCHIOB:
ojeobpa3zyromue (OCHOBHBIE, KUCIIOTHbIE, aM(pOTEpHbIe) U Heconeobpasyromue. Homenkinarypa
okcu0B. DU3nyecKue U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyyenue okcuaos.

OcnoBanus. Kimaccudukanms OCHOBAHUH: MIETTOYU U HepeniaeMble
ocHoBanus. HomeHkmarypa ocHOBaHUU. OCHOBaHbI ¢busnyeckue u XUMHYECKHE
cBoiicTBa. [lonyyenue ocHOBaHMiA.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucinor. @uznveckne U XUMUYECKHE
cBoycTBa KUCIOT. P aktuBHOcTH MetaiuioB H. H. bekerosa. IToirydenue KUCIoThlI.

Comu. HomeHkiatypa coneil. @usznyeckue M XUMHUYECKHe cBoiicTBa conu. llomyuenue
COJIEH.

I'eneTnyeckas CBA3b MEXY KJIaCCAMHU HEOPTAHUYECKUX COCUHEHUM.

Xumuueckuii IKCnepumenm

KayeCTBEHHOE OIpe/IeJIeHUE COJEpKaHUs KHUCIIOpoJia B BO3JyXe, IOJdydeHue, cOop,
pacrio3HaBaHME€ M HM3y4EHHE CBOICTB KHUCIIOpOJa, HaONIOJEHUE B3aUMOJICHCTBUS BELIECTB C
KHCJIOPOJIOM U YCJIOBHUW BO3HUKHOBEHHS U TOBBIIIEHUS TOpeHHUs (10Xkapa), O3HAKOMJIEHUE C
BbIOOpKaMHU OKCUJOB M ONMCAaHUE HUX CBOMCTB, MOIydyeHHUE, cOOp, paclO3HaBaHUE M U3yuEHHE
CBOMCTB OKCHAOB (TOpeHue), B3aumojaeuctBusi BemukoOpuranuu c¢ okcuaom wmeau (1)
(BO3MOXXHO HCHOJIb30BaHUE BUJEOMATEpHAlOB), HAOMOJeHNE O0pa3loB BEIIECTB, BXOJAIINX B
cocrtaB | Moub, HCCIEAOBAaHME PACTBOPEHUS BEHIECTB C PAa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE DPACTBOPOB C ONPEIEICHHON TEMIEPATypol IOJIEM pacTBOPEHUsS BEILIECTBA,
B3aMMOJICIICTBME BOJBl C METAJUIaMHU (HaTpUeM M KajlblieM) (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), HCCIIEIOBAaHHE OOpa3llOB HEOPTaHMYECKUX BEIECTB pPAa3JIMYHbIE KIACCHI,
Ha0JII0/IeHUE 3a U3MEHEHUEM OKPACKHM MHIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YeH, n3yueHue
B3aumozeiictBus okcuga meau ( II ) ¢ pacTBopoMm cepHON KHCIOTBI, KMCIOT C METaJUIaMH,
ObICTpas HEUTpalln3alusl, MOJIy4eHHEe HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHNE OJIHOTO METaljia
IPYTrUM U3 PacTBOpa TBEPIOIO BEILECTBA, PEIICHHUE JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME «
Baxneiimne Ki1accbl HEOPraHUYECKUX COCTMHEHUI.

Ilepuoanyecknit  3akon u  Ilepuoamyeckas cucreMa 1o 3JIeMEeHTaM
. . MengeseeBa. Ctpoenue aToOMOB. XUMHYecKas ¢BsI3b. OKHCIUTEIBLHO-
BOCCTAHOBHTEJIbHbIE COCTOSHHUSA

IlepBble Mephl IO OpraHU3alUy IHUIIEBBIX IEMEHTOB. lIpennoxkenue o rpymnmne cXOomHbIX
JJIEMEHTOB  (LEJOYHbIE W  IIEJOYHO3EMENIbHbIE  METaulbl, TajJOreHbl, HHEPTHHIE
rassl). DJI€MEHTHI, CoepKale aM(pOTEPHbIE OKCHJIBI U TUIAPOKCHIBL.

[lepmonnueckuit  3akoH. Ilepmogmueckas  cucrema  yNpaBiEHUs 2JIEMEHTaMHU
. Y. MenaeneeBa. Koporkonepuoanas u ajuHHonepuoHast ¢popmsl [leproanueckoit cucTeMbl
ocHOBHBIX 3neMeHTOB J[. WM. MenneneeBa. Ilepuoael m rpynnsl. DU3NYECKH CMBICI
IIOCJIEI0BATEIILHOIO HOMEPA, HOMEPOB IEPUOJOB U TPYIIIIBI JIEMEHTOB.

Crpoenne aromoB. CocTtaB aToMHBIX sifep. M3otombl. OnekTpoHbl. CTPOUTENHCTBO
3JIEKTPOHHOrO o0ojouka atoMoB mepBeix 20  snementoB  Ilepmonmueckoil  cucteMsl
. WN. MengeneeBa. XapakTepUCTHKA XHWMHYECKOIO DJIEMEHTAa [0 €ro IMOJIOKEHUI0 B
nepuoanueckon cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS paJinyca aTOMOB JIEMEHTAPHBIX MJIEMEHTOB, METAIUIMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U MEPUOIAM.



3HavYeHHEe MEPUOIUYECKOr0 3aKOHA U MEPUOANUECKON CUCTEMBI SBIISIIOTCS JIEMEHTaMU
pa3BUTHS HayKu U npakTuku. [[. . MeHneneeB — yueHbIN U rpa)k JaHUH.

Xumuueckas cBs3b. KoBanenTtHas (monspHas u HETOJIIpHAs )
CBSI3b. DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucienus. OKUCIUTETHLHO-BOCCTAHOBUTENIbHBIE — cOCTOsHUA. [Iporeccsl
OKHUCJICHUSI U BOCCTaHOBJICHUSI. OKUCITUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumeHm

u3ydyeHue oOpa3loB BEIIECTB METAIIOB W HEMETAJUIOB, B3aUMOJEWCTBHE THAPOKCHIA
LIMHKAa C pacTBOpaMHU KHUCIOT U IIEJOoYed, MPOBEACHUE OIbITOB, HWUIIOCTPUPYIOIINX
BO3HUKHOBEHHUE OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX SIBICHUN (FOpPEHHE, PEKHUM pa3IoKeHUs,
COCTMHCHMUS ).

Meostcnpeomemmnwie ceazu

Peanuzaiust MeXNpeIMETHBIX CBSI3€M MPU M3YyYEHUU XMMHUH B 8 Kjlacce OCYLIECTBISETCA
MOCPEJICTBOM  HUCIIOJIb30BAaHUSA KAaK ECTECTBEHHO-HAYUYHBIX IIOHSATHWA, TaK MW  TOHSITHH,
SIBJIIOIIMXCS] CHCTEMHBIMH TSI IETKUX BELIECTB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTecTBEHHO-HAy4YHbIC TOHSTHS: HaydHble (akKTbl, TUMOTE3a, TEOPHUs, 3aKOH,
aHalln3, CHHTE3, KilacCU(PHUKAIUs, NEePUOAUYHOCTb, HAOIIOACHHE, JKCIIEPUMEHT,
MOJICJIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJIICHHE.

Oduzuka: wmarepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJ], H30TOIIHI,
PaIOaKTUBHOCTh, MOJIEKYJIa, CPEIHUMN 3apsijl, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHUE
BElIECTBA, ra3, pusnueckas BeIMUNHA, BEJIMUMHA U3MEPEHUs, KOCMOC, IJ1aHeTa, 3B€3/16l, ConHIle

buonorus: hoTocunTes, npixanue, ounocdepa.
I'eorpadus: atmocdepa, ruapocdepa, mosie3HbIe HCKOMIAEMbIE, TOPHBIC MTOPOIBI, ITOJIC3HBIC
HCKOIIaeMbIe, TOTUTMBO, BOJHBIE PECYPCHI.

9 KVIIACC

BemecTBo U XUMHYeCKasi peaKusi

Ilepnonnueckuit  3akoH. Ilepmogudeckas  cucrema  yIpaBJieHUs dJIEMEHTaMHU
J. N. MenneneeBa. CtpoeHnue aroMoB. 3aKOHOMEPHOCTb B CBOWCTBE PACKpBITHS JJIEMEHTOB
MEPBBIX TPEX MEPUOI0B, KaJus, MPEBPAIIEHNN U UX COEIUHEHUH B COOTBETCTBHUHU C MOJIOKEHHEM
271eMeHTOB B llepuonnueckoil cucteMe 1 MOCTPOEHUH UX aTOMOB.

CrpoeHue BeleCTB: BHJbl XMMHMUYECKHUX CBA3eM. THUNbl KpUCTAITIMUYECKUX PEUICTOK,
XapaKTEepU3YIOIINE CBOWCTBA BEILIECTB 110 TUITY KPUCTAIIIMYECKON PEMIETKH M BULY XUMHUYECKOU
CBSI3U.

Knaccuukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XHMHMYECKHE CBONCTBA
BEIIECTB, OTHOCAUIMXCA K Pa3IMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, reHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEILIECTB.

Krnaccudukanus Bo3neHCTBUS BCIEICTBUE PA3IUYHBIX MPUYUH (IO MPUYMHE U COCTaBY,
BO3HHUKAIOIIEMY B SBJICHHUSAX, MO TeIIoBOMY 3((dekTy, Mo NpUYMHE CTENEHH OKHCICHHS
XMMHUYECKUX 3JEMEHTOB, MO0 OOpaTUMOCTH, IO MOCJIEOBAaTEIIbHOMY KaTalau3aTropy). OK30- H
9HAOTEPMHUUYECKUE COCTOSIHUS, TEPMOXUMHUECKHE YPABHEHUS.

[Ipennoxxenue o pexuMe -HSKOHOMHYECKOTO pexuma. Ilonstue o0 oOpaTUMbIX U
HEOOpaTUMBIX MUIIEBBIX peakuusx. I[IpeayokeHMe O TOMOTEHHBIX U TeTEpOTreHHBIX
peakuusx. Ilpennoxenne o karamuse. IlpemiokeHne o XMMHUECKOM paBHOBecHMH. PakTOpBI,
BIIUSIIOLIUE HA CKOPOCTh IKOHOMUYECKOTO COCTOSIHUS U TOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE COCTOSIHHSI, 3JEKTPOHHBIM OanaHC, OKHCIUTEIbHO-
BOCCTaHOBHTEIIbHBIC cocrosiHust. COCTaBICHUE METOANYECKUX OKHCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIX METOJIOB C UCIIOJIb30BAaHUEM MeTOa OanaHca OGanaHca.



Teopust 3M€KTPOIUTHUECKON JUCCOLMALMU. DJNEKTPOIUTHI U HEIJIEKTPOIUTH. KaTHOHBI,
aHUOHBI. MexaHu3M AMCCOLUALMM BEILECTB C PA3JIMYHBIMA XMMHYECKMMH CBA3sMU. CTeneHb
mucconranui. CUIIbHBIE U CIIa0ble 3JIEKTPOIUTHI.

Peakiium woHHOrO oOOMeHa. YCIIOBHS TPOTEKaHUS HMOHHOIO OOMeHa, IIOJHBIE |
COKpaIllCHHbIE MOHHbIE ypaBHEHUsA. CBOICTBAa KHUCIOT, OCHOBAHUN U COJIEH B CYIECTBYIOIIMX
NMEKTPOINTUYECKUX Jucconnanuax. KauecTBeHHble cocTOsiHUS Ha HOHBL Ilpennoxenue o
TUPOJIN3E COJIH.

Xumuueckuii IKcnepumenm

o0cliefloBaHNE C MOJAEISAMHM KPUCTANIMYECKUX PELICTOK HEOPraHWMYeCKHX BEIECTB -
METAJJIOB W HEMeTaUioB (rpadura ¥ anMasa), CIOXKHBIX BEIIECTB (XJOpUIa HATpUs),
UCCJIEIOBAHUE 3aBHCHUMOCTH CKOPOCTHM XHUMHYECKOIO PEKMMa OT BO3JCHCTBUSA PA3JIMYHBIX
(akTOpOB, HCCIETOBAHUE IJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOILECCOB JAUCCOLUAIUH
KHCJIOT, IeJI04eH U coJieil (BO3MOYKHO MCII0JIb30BaHHE BUJICO MAaTEpUalIbl), IPOBEAECHUE OIBITOB,
WLTIOCTPUPYIOIINX TPU3HAKK MPOTEKaHUS MOHHOTO oOMeHa (0Opa3oBaHME OCAIKH, BBIJICICHUE
raza, oOpa3oBaHHWE BOJbI), OMNbITHl, WUIIOCTPUPYIOUIME  IPHU3HAKU  OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHBIX MPOILIECCOB (TOopeHue, Pexum pasiiokeHus, COeIMHEHUs), paclo3HaBaHUE
HEOPraHWYECKUX BEUIECTB C IIOMOIIBIO KAadeCTBEHHBIX 3apsiioB HAa HOHBI, pELICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJuuibl 1 UX coeUHEHUs!

OOue XapakTepuCTUKU rajoreHoB. OcOOEHHOCTH COXpPaHEHHs aTOMOB, XapaKTEpHbIE
creieHM  okucieHus. CrTpoeHue u  (uU3MYECKME CBOMCTBA IPOCTHIX  BELIECTB —
rajoreHoB. XHMMHMUYECKHE CBOICTBa MO THUIy XJopa (B3auUMOJEHCTBHE C METAJUIAMH,
HeMeTa/laMM, Inenodamu). XisopBopopona. CossiHasg KUCIIOTa, XMMHMYECKHE CBOWCTBA,
[OJIydyeHue,  npuMeHeHue. JlelictBue  Xxjgopa M XJIOPOBOAOPOJAa  HAa  OpPraHU3M
yesloBeKa. BaxxHenme XIopuasl U MX HaX0XKIECHUE B IIPUPOJIE.

OObmias xapakrepuctuka 31eMeHTOB VI A-rpynmbl. OCOOEHHOCTH COXpaHEHUs aTOMOB,
XapakTepHble cTerneHH okucieHus. CTpoeHue M (hu3MyYecKHe CBOMCTBAa MPOCTHIX BEIECTB —
KHCIIOPOJI U Cepbl. AJJIOTPONHbIE MOAU(UKAIMM KUCIOPOJAa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBofopoA, cTpoeHHe, (GU3MYECKHEe U XUMHUYECKue CcBoicTBa. OKCUABI Cepbl
MPEJICTaBISIOT CO00M KHCIOTHbIE OKcHibl. CepHas KuCioTa, (U3MYECKHME U XMMHYECKHE
cBolcTBa (00IIME MPEICTaBUTENN KJlacca KUCJIOT U 0coOble CBOMCTBa). XMMHUUECKUE SBICHUS,
BKJIIOUEHHUE B OCHOBY IPOMBIIUIEHHOTO MOJYyYeHUs CEepHOM KHUCIOTHI. lIpuMeHeHue cepHOi
kucaoTel. CoaM CepHOW KHUCIIOTHI, paBHas peakuus Ha cyinbdar-uoH. HaxoxaeHue cepsl M uX
COCIMHEHUH B NpUpoJe. XUMHYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpelbl COCAMHEHUSIMU CEpPBI
(KUCIIOTHBIE A0/, 3arpsA3HEHNE BO3/lyXa U BOJIOEMOB), KaK €ro Mpe0TBPaTHTh.

OOmias xapakTepucTuka 31eMeHTOB V A-rpymnmbl. OCOOEHHOCTH COXpaHEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHUS. A30T paclpocTpaHsieTcs B HOpupoae, (GU3NYECKUMHU U
XUMHUYECKUMHU cBoiictBamu. KpyroBopor azota B mpupoae. AmMMHak, ero (usnyeckue u
XMMHUYECKHE CBOWCTBa, MoONydyeHHe M mpuMmeHeHue. Conu ammHuaka, UX (U3NYECKUE H
XUMHYECKHE CBOMCTBa, npuMeHeHue. KauecTBeHHas peakuds Ha HOHbI aMMMaka. A30THas
KHUCJIOTa, €€ TOJydyeHue, (U3MUecKue M XUMHUYECKHEe CBOMCTBa (0OIIME KaK MpeiCcTaBUTEIH
KJlacca KHUCJIOT M OTJIMYMTENbHble CBOMCTBa). lcmonb30BaHME HUTPATOB M COJIM aMMHaka B
KayecTBE MHHEpabHBIX ynoOpeHHd. XHMMHUYecKoe 3arps3HEHHE OKpYXawoleld cpessl
COETMHEHUSIMH a30Ta (KUCIOTHBIE OKIH, 3arpsi3HEHUE BO3]lyXa, MOYBBI U BOJ0EeMOB). Dochop,
aJioTponHble Moaupukauu Gocdopa, puzndeckue U xumMudeckue cpoiictBa. Okeup (pocdopa
(V) u dpochopHas kuciora, puznueckre U XUMUIECKHUE CBONCTBA, MojydeHue. Vcrnonp3oBanue
¢dochaToB B kKauecTBe MUHEPAIBHBIX YA00PEHUH.

Obmas xapakrepuctuka 31eMeHToB IV A-rpynmnbel. OcoOE€HHOCTH COXpaHEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUsS. YTIEPO, aFIOTPONHbIE MOAM(UKALINY, pAaCIIPOCTPAHEHHUE B
npupojie, (GU3NYECKHEe W XUMHUYECKHE CBOWCTBa. AjcopOmus. KpyroBopoT BBITIONHSETCS B
npupoje. OKCuabl XJ10pa, UxX pU3NUECKUe U XUMUYECKHE CBOMCTBA, ICUCTBUE HA )KUBbIC



OpPraHHU3MBI, TMOJyYeHHUE W TMPUMEHEHHE. DKOJOTHMYECKHe MPOOJIEeMbl, CBS3aHHBIE C OKCHIOM
Bo3ayxa ( IV ), runoresa rio6anbHOr0 MOTEIUICHHS KIMMaTa, MAapHUKOBBIA 3¢ ¢deKkT. YrombHas
KHCIIOTa ¥ €€ COJM, UX (u3mueckue ©W  XUMUYECKHE  CBOICTBa, TMOIY4YeHHE U
npuMeHeHne. KauecTBeHHas: peakuusi Ha KapOoHaT-uoHbl. Mcrnonb3oBanue kapOOHATOB B OBITY,
MEIHIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHayanbHbIe TOHATUS 00 U3MEPSEMBIX BELIECTBAX, KaK O COCIMHEHUSIX OKpYKarolei
cpenpl (MeTaH, ATaH, 3TWJIEH, alleTWIEH, 3TaHOJ, TJIULEPUH, YKCycHas kuciota). [Ipupoansie
UCTOYHUKU YTJIEBOJOPOJOB (yroyib, MPUPOIHBIA Ta3, He(dTh), MPOAYKTHl HX HepepaboTKH
(ben3uH), WX poJib B OBITY W MPOMBIIIICHHOCTH. lIpemiokeHne O IKU3HEHHO Ba)KHBIX
BELIECTBAX: MXUpax, Oelkax, yrieBoJaXx — M HUX POJIM B KHU3HU ueloBeka. MatepuaiabHOe
€MHCTBO U HEOPraHUYECKUE COETUHEHNS.

Kpemuuii, ero d¢usnyeckue u XUMHUYECKHE CBOIICTBa, MOJIyuYeHue u
npuMmeHeHue. CoeJuUHEHUsT KpeMHus B npupoje. O0ume mnpeacraBieHus 00 OKCHAE KpPEMHUS
( IV ) wu kpemuueBoir kucimore. CuiMKarel, HX HUCIOJb30BaHHE B OBITY, B
MPOMBIIICHHOCTH. BakHelIne cTpouTenbHbIe MaTepUabl: KepaMHKa, CTEKIIO, IIEMEHT, OSTOH,
xene3o0etoH. [IpoOGrembl 0Ge30macHOro0 HMCMHOJIB30BAHUS CTPOUTENBHBIX MAaTEpUaJOB B
MMOBCEJHEBHOW KU3HU.

Xumuueckuii Ikcnepumenm

UCCleI0OBaHNEe OOpa3lOB HEOPraHWYECKUX BEIIECTB, CBONCTB COJIIHOM KHCJIOTHI,
MPOBEJICHUE KAYEeCTBEHHBIX COEIWHEHUI Ha XJIOPUI-MOHBI M HAONIOJIEHUE TPU3HAKOB HUX
MIPOTEKAHUS, IKCIICPUMEHTHI, OTPAKCHHE PUINICCKUX M XHUMHUECKUX CBOMCTB T'aJIOTCHOB U WX
COeMHEHNI (BO3MOXXHO UCIOJIb30BaHUE BUJCOMATEPHANIOB), O3HAKOMIIEHHE C 0OpasuaMu
XJIOPHUJIOB (TaJIOTEHUIOB), 03HAKOMIJICHHE C 00pa3liaMu. Cepbl U UX COCTUHCHHSIMH (BO3MOKHO
UCIIOJIb30BaHUE BHAEOMATEpUAIOB), HAOJIOJIEHHWE 3a MPOLEecCOM OOYIIMBaHUS caxapa Mo
JICUCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTBI, HM3YYEHUE OKCIUIyaTallHOHHBIX CBOWMCTB
pa30aBiIeHHON CEepHOW KHUCIOTHI, NPOBEJACHHE KAYeCTBEHHOIO0 pEXHMMa Ha Cynb(haT-uoH u
HaOJIl0/IeHNe TPU3HAKOB €€ NpOoTeKaHus, HaOmoAeHue ¢ (U3MYECKUMHU CBOMCTBaMM a3o0Ta,
dbochopa um ux coeauHEHHWA. (BO3MOXKHO HCIOJIB30BaHHUE BUIECOMATEPHANIOB), BBIOOPKAMU
a30THBIX U (OCHOpPHBIX YAOOpPEHUH, MojayueHue, cOop, pacro3HaBaHUE M HU3y4YEHHE CBOMCTB
aMMHaKa,lpOBEJICHHE OTAEIbHBIX DJTallOB Ha HMOH aMMOHHUs U ¢ocdar-uoHA U H3yUYCHHE
MPU3HAKOB MX MPOTEKAHMS, B3aUMOJCHCTBUS KOHIIEHTPUPOBAHHONW a30THOM KHCIIOTHI C MEIbIO
(BO3MOKHO HCITOJIb30BAaHUE BUCOMATEPHATIOB), U3yUCHHE MOJENEH KPUCTAIUTHUECKUX PEHIETOK
anMmasa, rpadura, QyiiepeHa, MpoBEACHUE MPOIEAYPhl aJCOPOIMU PACTBOPOB STHUX BEIIECTB
AKTUBUPOBAHHBIM YITIEM MW HMCTOYHUKOM TMPOTUBOrasza, TMONydeHHe, cOop, HU3y4YeHHeE,
pacrio3HaBaHHE€ M OIpeeJIeHHEe CBOWCTB YIJIEKUCIOrO Ta3a, IPOBEIECHHE KaueCTBEHHBIX
BBIOpOCOB KapOOHATa U CUIUKAT-UOHOB M M3YYEHHE MPUHIIMIIOB UX MPOTEKAHUS, O3HAKOMIICHUE
C MPOU3BOACTBOM CHJIMKaTHOM MPOAYKLINH, PEUIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeEME
«Baknelime HeMeTalibl U UX COECIUHEHHS».M3y4YE€HHE MOJeNeld KPUCTAIUIMUYECKUX PEHIeTOK
anmasza, rpaduta, QyaIepeHa, O3HaAKOMJIEHHE C  afcopOIMell  pacTBOPOB  BEIIECTB
AKTUBHUPOBAHHBIM yIJIEM M METOJOM MPOTUBOTA3a, MOJIy4YeHHe, COOp, pacrio3HaBaHUE W U3yUCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEACHHE KaueCTBEHHBIX YIJIEBOJOPOAOB Ha KapOOHAThI U
CUWJIMKAT-UOHbl W U3Y4YEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C MPOU3BOACTBO
CHJIMKaTHOM MPOAYKILUH, pEHIeHHE SKCIIEPUMEHTANIBHBIX 33]a4 10 TeMe
«BaxHelmme HeMETaIbl U MX COEJAMHEHHS».U3yuyeHUE MOJieNel KPUCTAUIMYECKUX PEIICTOK
anmasza, Trpadwura, Qymiepena, o3HaKOMJIEHHE C  aACOPOIMEN  pacTBOPOB  BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M METOJIOM MPOTHUBOTra3a, MOJIy4eHue, cOOp, pacro3HaBaHUe UH3YYCHHE
CBOMCTB YTJIEKHCJIOrO Ta3a, IMPOBEIEHUE KAueCTBEHHBIX YIJIEBOJOPOJIOB Ha KapOOHAThl W
CUJIMKAT-MOHbl W M3YyUYEHHE MPU3HAKOB HX MPOTEKAHMS, O3HAKOMIICHHE C HPOU3BOJICTBO
CHJIMKaTHOM MPOAYKIUH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe
«BakHelie HeMeTaulbl U UX COEJUHEHHS».03HAKOMJICHHE C IPOU3BOJICTBOM CHIIMKATHOMN
MPOJYKIIMH, pelIeHHe 3KCIepUMEHTAIBHBIX 3a1ad nmo TeMe «BakHelne HeMeTalIbl U UX



COCAMHEHHI».03HAKOMIICHUE €  NPOU3BOJCTBOM  CHUJIMKATHOW  NPOMYKLMH,  PELIECHUE
SKCIEPUMEHTAIIBHBIX 337a4 110 TeMe «BaxHeie HeMeTaIbl U UX COSAUHEHUS».

MeTta/uibl U MX COeIMHEHUS

OO0mmas xapakTepuCTUKa AIeMEeHTOB [|. — MaTepuanbl Ha OCHOBAHMH MX PACIIONIOXCHHS B
[lepuonnueckoii cucreme snementoB [[. M. MenneneeBa u HampsibkeHue atomoB. CTpoeHue
MeTauioB. Meramndeckas CBSI3b u MeTaJlIn4yecKas KpUCTAJIINYECKAs
pemeTka. DJNEKTPOXUMUYECKUM Psii HANPSHKEHHBIX MeTaioB. DU3MUECKHE W XHUMHUUYECKHE
cBoiictBa MertawoB. OOmme crnocoObl MosiydeHus MeTtamwioB. [IpennoskeHue Mo peMOHTY
OCHOBHBIX MAaTepUaioB, CHOCOOBI 3alIMTHl WX OT MOBpexkAcHus. CruiaBel (CTanb, YYTyH,
TIOPaIFOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[lenounble MeTayuibl: MONOKEHUE B [lepuoauyeckoil CHUCTEME OCHOBHBIX 3JIEMEHTOB
J1. 1. MenneneeBa, CTpOCHHUE UX aTOMOB, HaxOKJeHUE B npupoje. Ou3nyeckue u XuMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COEIMHEHUM.

[IlerouHO3eMeENbHBIE METAUIBl MAarHMii M KaubLMW: IoyoxkeHue B Ilepuonnueckon
CUCTEME C UCIOIb30BaHueM ieMeHToB J[. M. MenaeneeBa, cTpoeHUE X aTOMOB, HAXOXJCHUE B
npupoae. OU3NUecKnue U XMMHUYECKUE CBOMCTBA MarHus U ABJICHUA. BaXHeWIlne COeIUHEHUS
(okcun, ruApoOKCcUa, comu). JKECTKOCTh BOJIbI U CIIOCOOBI €COrPaHUYCHHUS.

ANIOMUHMI: TIOJIOXKEHUE B mepuoigudeckoil cucreme snemeHtoB . M. Menneneesa,
CTPOECHHUE aTOMa, HaXOXKJICHUE B npupoje. Duznueckne 1 XMMUYECKUE CBOMCTBA MOABEPTAKOTCS
BO3JIEHCTBUIO. AM(OTEpHBIE CBOMCTBA OKCUAA U THIPOKCH/IA BIUSIOT.

JKeines3o: nmosioxkeHne B nepuoanydeckoit cucreme anementoB . 1. Menaeneesa, ctpoeHue
aToMa, HaxoXJeHue B mpupoge. Puznueckue W XHUMHUUYECKHE CBOMCTBa »xene3a. OKCHIpbI,
TUAPOKCHIBI M TBepable BemectBa sxkene3a ( II ) m sxemeza ( III ), mx cocraB, cBOWCTBa M
MOJTyYEHUE.

Xumuueckuii IKcnepumenm

O3HaKOMJIEHHE C 00pasllaMd METAUIOB W CIUIAaBOB, UX (U3WYECKUMHU TMPOSIBICHUIMU,
WCCIIEIOBAHUE  PE3YJbTATOB KPHUCTaJUIOB  METaJIJIOB (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), B3aMMOJCHCTBHE OKCHJOB METAUIOB M HATpUsl C BOJOW (BO3MOXKHO
WCIIOI30BaHUE BUEOMATEPUAIIOB), UCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, MPOIECCa TOPEHUS
xKeleza B KHCIopoje (BO3MOXKHO HCIIOJIb30BAHKE BHIEOMATEPHANIOB) , MPHU3HAKU MPOTEKAHUS
KaueCTBEHHBIX pa3ps0B HA MOHBI: MarHus, UCTOYHHMKH, BKIIIOYAIOT, WHKA, xene3a ( Il ) u
xenes3a (11 ), mequ (I ), HaGmroieHre U onMcaHue MPOIIECCOB TOPEHUSI MOHAMU HATPUS, KaJHs
U HCTOYHUKOB (BO3MOXKHO HCIONB30BaHUE BUIEOMATEPHANIOB), HCCIeNIOBaHUE amMpOTepHBIC
CBOWCTBA THAPOKCUJA BO3JCHCTBYIOT M THAPOKCHAA IIMHKA, PEIICHHE JKCIEPUMEHTAIBHBIX
3a1a4 o TemMe «BaxkHeilne MeTamibl U UX COCTUHEHUS.

XHuMHS M OKPY:KAIOLIAs cpeaa

BemecTtBa u Marepuasibl B TOBCETHEBHOW KU3HU 4YeJIOBEKa. be3omacHoe MCmoib30BaHHE
BEIIIECTB U BO3JICUCTBHUE B OBITY. [lepBas moMOIIs MTPU 0’KOTaxX U OTPABIICHHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpYKaoIel cpeasl (mpeneinbHas TOMyCTUMas KOHIICHTpAIUs
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHun 3K0JIOTHIECKUX MPOOIIEM.

Xumuueckuii Ixcnepumenm:

H3ydeHue 00pas3IoB MaTeprasoB (CTEKIIO, CIIJIaBbl METAJUIOB, TIOJIMMEPHBIE MAaTEPUAIBI).

Mesicnpeomemmnuie céazu

Peanuzaiust MeXNpeaMETHBIX CBSI3€M MPU M3YyYEHUU XMMHUH B 9 Kiacce OCYLIECTBISETCA
MOCPEJCTBOM  HCIOJIb30BAHUS KAaK €CTECTBEHHO-HAYYHBIX TMOHATHH, TakK W  TOHSTHUH,
SIBJISIFOIUXCSL CHCTEMHBIMU JUIS1 JIETKKX BEIIECTB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmume ecTecTBEHHO-HAy4YHbIC TOHSTHS: HaydHble (akKThl, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3,  CUHTE3,  Kiaccuukarus,  MEePUOJUYHOCTh,  HAONIOJCHHWE,  DKCIECPHMEHT,
MOJIETTUPOBaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOIOTUSI, MAaTEpUAIIbI.



dusnka: wmarepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H3O0TOIIbI,
PaIMOAKTUBHOCTh, MOJEKYJa, DSJEKTPUUECKHM 3apsll, MPOBOJHHUKH, MOJYIPOBOJHHKH,
JTUDJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSHHME BEIIEeCTBAa, Tas,
pacTBOpEHHUE, PACTBOPUMOCTh, KPUCTAITMYECKAs. PEUICTKA, CIUIaBbl, (PH3UYECKHE WU3MEPCHUS,
MIPOU3BOHBIE U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IUIaHETa, 3B€3/1bl, CONHLIE.

buonorus: ¢orocunres, npixanue, Omocdepa, sKocUCTEeMa, MUHEpAJIbHBIE yIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, mojae3Hble HCKOMaeMble, TOPHbIE TOPO/IbI, TIOJIE3HbIE
HCKOIIaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

2. MIIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHWS YYEBHOI'O ITIPEJIMETA
«XHUMMUS»

JIMYHOCTHBIE PE3YJIbTATbBI

JIndHOCTHBIE pPe3yJbTaThl OCBOEHUS MPOrpaMMbl 0a30BOil 00pa3oBaTeIbHOW OCHOBBHI B
xoJie 00y4eHus B €IMHCTBE 00pa30BaTEIbHON M BOCIIUTATEIHLHON JESTEIBHOCTH B COOTBETCTBUU
C BKIIOYCHHEM COOUOKYJIBTYPHBIX MW JYXOBHO-HPAaBCTBCHHBIX HGHHOCTCfI, IMPpOBOAVMEBIX B
olmiecTBe COONIOACHHUS W HOPMaMH IOBEACHUS U COOJIOJIEHHUS Ipoliecca CaMOIMO3HAHUS,
CaMOpa3BUTHUS U COLUATIU3ALUHN 00yJarOIIUXCS.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKEHHUS CIIOCOOHOCTU O0YYAOIIUXCSI PYKOBOJUTH CUCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUWA M PACIIMPEHHUs ONbITA JEATEIbHOCTH Ha €€ OCHOBE, B
TOM YHUCJIE B YACTH:

1) mMaTpMOTHYECKOr0 BOCITUTAHUSI:

LIEHHOCTHBLIE OTHOLICHUSA K OTEYECTBEHHOMY KYIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJIEIUI0, TIOHMMaHWE 3HAYCHHS XUMHYECKOH HayKM B COBPEMEHHOH JKHM3HHM OOIIECTBa,
CIIOCOOHOCTH BJAJCTh JOCTOBEPHOM HHGOpPMAIMEH O MEPETOBBIX JOCTHKEHHSIX M OTKPBITHUSIX
MHUPOBOM M OTEUECTBEHHOW XMUMHUU, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O YCTPOMCTBAX
MUpa U 00IIEeCTBa;

2) BBICIIIEE 0OPA30BaHHUE:

NpeACTAaBJICHUE O COOHUAJIBHBIX HOpMax H IpaBUJIaX MCEKINYHOCTHBIX OTHOIIIEHUHA B
KOJUICKTHBE, KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOH, y4eOHO-
HCCIIeIOBATENLCKOM, TBOPUECKOM U APYTUX BHUIAX NEATEIBHOCTH, OJTOTOBKE K pasHOOOpa3HOM
COBMECTHOH JACATCIBHOCTH IMPU BBINIOJIHCHUN y‘I€6HI>IX, IIO3HABAaTCJIbHBIX 3aJla4, BBIIIOJIHCHUU
XUMHUYECKUX  OKCIIEPUMEHTOB, COCTaBICHHHM  Y4e€OHBIX  TMPOEKTOB, CTPEeMJICHHSIX K
B3aMMOTIOHMMAHUIO ¥ B3aWMOIIOMOIIIH. B TIPOIIECCe ITON YUeOHOU e TETbHOCTH, aHATTU3UPYUTE
CBOE NOBEACHUE U MOCTYNKH CBOMX TOBApUILEH C MO3UIIMH MOPAIbHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEICTBUI MOCIEAYIOINX JEHCTBUM;

3) HEHHOCTH HAYYHOT0 MO3HAHMS :

MHUPOBO33PEHUYECKUE Hay4YHbIE MPEICTaBICHUS O (U3MUYECKUX CBOWCTBAX M COCTOSIHUM,
COOTBETCTBYIOIIME COBPEMEHHOMY IMOJAXO0y Pa3BUTHS HAyKd U (PyHIAMEHTATbHBIX IMPUHIIUIIOB
AJid TIOHMMAaHHA CYIIHOCTU KapTUH MHUpaA, MPCACTABICHUA 00 OCHOBHBIX IMPUHIMIIAX pPa3sBUTHUA
MPUPOJIbI, B3aUMOCBA3SX YEJIOBEKA C MPUPOJHON Cpeaoil, 0 poiau XUMHHM B MO3HAHUU ITHX
3aKOHOMEPHOCTEN;

IMO3HAaBAaTCJIbHBIC MOTUBBI, HAITPABJICHHBIC HA IMOJIYUCHUC HOBBIX 3HaHWH B 00JIaCTH XHUMUU,
HEOOXOMUMBIX i HaAOMIONEHMs] 3a TpollecCaMM U HAMpaBIICHUSMH, TO3HABATEIbHOM,
MH()OPMAIIMOHHOW M YUTATENIbCKOW KYJIBTYpPBl, B TOM YHCJIE HABBIKU PabOThl ¢ y4eOHBIMHU
TEKCTaMU  CAMOCTOSITEJIbHO,  CIPAaBOYHOW  JINTEPATypOM, JIOCTYNIHBIMH  TE€XHUYECKUMU
HH(bOpMaHHOHHLIMH TCXHOJOI'UsAMU,



MHTEpeC K OOYYEHHUIO M IO3HAHMIO, JI0003HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MTPOCKTHOM M HCCIIENI0BATEIbCKONW AEATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJICHHOCTU M YPOBHsI 00yUEHHUS B IEPCIICKTUBE;

4) ¢opMupoBaHme KyJIbTYPHI 310POBbS

OCO3HaHME LIEHHOCTEH JKM3HM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3JJ0POBBIO,
yCTaHOBKa Ha 3J0pPOBbIM 00pa3 JKM3HU, OCO3HAHUE IIOCIECACTBUI M HENPUATHBIX BPEIHBIX
npuBbIUEK (YIMOTpeOJIeHHE alKOrojsl, HAPKOTUKOB, KYpPEHHs), HEOOXOJUMOCTb COOIIOJCHUS
paBU OE30IAaCHOCTU NPH JABWKEHMHM C XMMHMUYECKHMMM BELIECTBAMU B OBITY M OOOCHOBaHUE
KHU3HU;

5) TPy10BOTr0 BOCIUTAHUA:

UMHTEpeC K INPAKTUYECKOMY H3ydeHHIO mpodeccuil M Tpyda, OTHOIIEHHE K TPyLy H
pe3yabTataM TpPYAOBOW NEATENbHOCTH, B TOM YHCIIE HAa OCHOBE MPHUMEHEHHS NPEIMETHBIX
3HaHUM 10 XUMMH, OCO3HAaHHBIH BBIOOP WHAMBUIYAIBHOM TPACKTOPHUM, IPOAOIKEHHUE
00pa3oBaHMs C YUYETOM JHMYHOCTHBIX MHTEPECOB U CHOCOOHOCTEH K XMMUH, CBS3SIM U yCIIEXaM,
YCIIEIIHOCTh IpOoQecCuoHaIbHast JesITeIbHOCTh U pa3BUTHE HEOOXOAUMBIX YMEHUHN, TOTOBHOCTb
alalTHPOBATHCS B IPOPECCHOHATIBHON CpeIe;

6) IKoJIOrHYeCKOe BOCIIHTAHHE:

DKOJIOTHYEeCKOe OTHOIIEHUE K NPUPOJAE KAaK MCTOYHUKY >KM3HM Ha 3eMile, Ha OCHOBE €€
OCBEIICHUS, TOHUMaHUE [IEHHOCTEH 3740pOBOro M 0e301macHoro oopasa >KU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY NPUHIMITY M MCHUXUYECKOMY 3JI0POBBIO, OCO3HAHWE IMPHUHIUIIOB
coONroIeHUsT TpaBuil O€30MacHOro IOBEJEHHUS Mpu padoTe ¢ BeleCTBaMHU, a TakXke B
YCTaHOBJIEHHOM IOPSIZIKE, YTPOXKAIOIIEM 3/10POBBIO U KH3Hb JIIOJICH;

CIOCOOHOCTH HPUMEHSTh 3HAHMs, MOJyYEHHbIE MPU H3YYCHUHM XUMHH, JUIS PELICHHs
3a/la4, FPaHULl OKPY)KaloIled MPUPOAHON Cpeibl, A NOBBILIEHHUS YPOBHS OCOOOW KYJIbTYpBI,
OCO3HaHMS TIJI00AJBHOIO XapakTepa 3KOJOIMYECKMX MpoOJeM M CIIOCOOOB HX peIIeHUs ¢
MOMOIIIBI0O METOJIOB XHMHH, JKOJOTHYECKOTO MBIIIJICHHS, HAaBHIKOB PYKOBOJACTBA HMH B
M03HABATENbHOM, KOMMYHUKAaTUBHOM U COLMANIbHON cdepe. MpaKTHKa.

METAINIPEIMETPHBIE PE3YJIBTATDBI

B cocraBe MeranpeamMeTHBIX pe3yabTaTOB HMEIOTCS 3HAYUMBIC I (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPHUHIUI, TUMOTe3a, (aKT, CUCTEMa,
MPOLIECC, DKCHEPUMEHT U JApYyrue), KOTOpble MCHOIB3YIOTCS B  €CTECTBEHHO-HAayYHBIX
XUMUYECKUX TPEaMETaX U TO3BOJIAIOT Ha OCHOBE 3HAHUW M3 3TUX MPEIMETOB (POopMUpOBAThH
MPEJCTABIECHUSA. O LEJIIOCTHOCTH HAYYHOM KapTHUHBI MUPA, U YHUBEPCAJIbHbIC HAYYHBIE JACHCTBUSA
(mo3HaBaTenbHbIE, KOMMYHHMKATHBHBIC, PETYJATHUBHBIC), KOTOpPHIE TO3BOJISIIOT OOECIEeYUTh
MOMOIIh K CAMOCTOSITENIFHOMY TUTAHUPOBAHUIO M SIBHO YUYEOHOM JEATETbHOCTH.

H03HaBaTeJII)Hble yHuBepcaanble TEXHOJIOTHYECCKHUEC HeﬁCTBHH

ba3oBble JJoruyeckue AeMcTBUA:

METOJIbl MCIIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBILUICHUS NPU OCBOCHUM 3HAHUU:
paCKpLITB CMBICIT HOHSITI/If/'I (BI)I)ICJ'II/ITB nux xapaKTepHBIe HpI/I3HaKI/I, COXpaHI/ITB B3anMOCBSI3b C
JIPYTUMU TIOHSTHUSMH), HCIIOJNB30BATh KOHIENIMH ISl OOBSACHEHUS OTAENbHBIX (AKTOB H
HaHpaBHeHI/Iﬁ, BI)I60pKy OCHOBAHHUA U KpI/ITepI/ISI JJIA KJ'IaCCI/ICbI/IKaHI/II/I XUMHUYECCKUX BCHICCTB U
3aKOHOMEPHOCTEH, COXpaHEHHE MPUYUHHO- TOCIEIYIOIINE CBSI3U MEXIy O0bEKTaMH H3y4eHUs,
CTpOSIT JIOTUYECKUE pacCyX AeHUs (MHAYKTUBHBIC, IENYKTUBHBIC, IO aHAJOTHSAM), AENaroT
BBIBOJIBI M BBIBOJIBI;

yMETh TIPUMEHATH B TIPOIIECCe TMO3HAHUS TMOHATHH (TPEeIMETHBIE M MeETanpeIMETHbIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCIIOJIH30BATh B XUMHUH, TPEOOPA30BLIBATH IITUPOKO



IIPUMEHSIEMbIE B XHMHUU MOJIEIbHBIE NPEJCTABICHUS — XUMHUYECKHI 3HaK (CHMBOJIMYECKHE
9JIEMEHTHI), XUMHUYECKYI0 (OPMYILy U ypaBHEHHE, MEIUIMHCKUN PEKUM — TPU BBINOJIHEHUH
y4ueOHO-TI03HABATENbHBIX 3a/lad , C yYETOM JTUX MOJENBHBIX MPEICTABICHUN BBISBIATH U
XapaKTepu30BaTh OTACIbHBIC NPU3HAKA HM3YYaeMBIX OOBEKTOB — 3JIEMEHTAPHBIX BELIECTB H
(bu3MYECKUX NPUYHH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
IIPOTUBOPEYUS B U3y4aEMBbIX IIPOLIECCaX U SBICHUSIX.

Ba3oBrble ucciaenoBaTeIbCcKHe AeiicTBHA .

YMETb HCIOJb30BaTh IIOCTABJIEHHBIE BONPOCHl B Kauye€CTBE MHCTPYMEHTA IO3HAHUSA, a
TaK)Ke B KauecTBe OCHOB /Uil (OPMHPOBAHUS TUIOTE3 IO HANPABICHHUIO K MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA;

npuoOpeTeHUe OMbITa MO IJIAHUPOBAHUIO, OPTaHM3ALUH W TPOBEIACHUIO YYCHHYECKHUX
SKCIIEPUMEHTOB, YMEHHE HaOI01aTh 32 XOJ0M IMpoliecca, CaMOCTOSATEIbHO MMPOTHO3UPOBATH €T0
pe3yabTar, (HOpMyIUpOBaTh OOOOIIECHHS M BBIBOABI MO pE3yJbTaTaM IPOBEJICHHOTO OIIBITA,
WCCIIEIOBAHMs, COCTABIIAET OTUCT O MPOAEIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BbIOUpaTh, aHATM3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIINIO PA3TUYHBIX BUOB
u hopm mpeacTaBIeHuUs, HOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJIsIpHAs TUTepaTypa
[0 XMMUYECKOMY COJIEpKaHMIO, CIIPaBOYHbIE MocoOus, pecypchl HHTepHeTra), OLIEHUBAThH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHUE NMPUMEHAThH Pa3IMYHbIe METOJIBI ¥ 3alPOCHI IPU TOUCKE U 0TOOpe MH(POPMAIIUN U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX ISl BBIMOTHEHUS Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4
OTIPEJICJIEHHOTO THUIIA, NPUOOpETEeHHe OIbITa B OOJIACTH MCIIOJIB30BaHUS WH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHM, BIaJeHUE KYJIbTYpOl, aKTUBHOE HCIOJIB30BAaHUE Pa3IHMUHBIX
MIOMCKOBBIX CHUCTEM, CaMOCTOATENBHO BBIOMpATh ONTHMAJIbHYIO (OpMY MpEICTaBICHHS
nH(MOpPMALlUM ¥ WILIIOCTPUPOBATH pEIlaeMble 3aJlayi MEPEHOCHBIMU CXEMaMU, Juarpammami,
npyrumu popmamu rpaduKoB U UX KOMOMHAIUSAMU;

yMeThb HCHOJB30BaTh M aHAJIM3UPOBATh B Ipolecce ydyeOHOM U ucclenoBaTeIbCKON
NEeSTeIbHOCTH MH(OpPMALMIO O BIUSHUHM MPOMBIIUIEHHOCTH, CEJIBCKOTO XO3SHCTBA, CEIbCKOI0
XO351ICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKArOLIeH IPUPOAHOM CPEbI.

KomMyHHKaTHBHBIC YHHBEpPCAIbHbIC TEXHOJIOTHYECKUE JeHCTBHA:

HaBBIKM 3aJ1aBaTh BOMPOCHI (B XoJe auajnora U (Wiau) oOCYKIEHHs) MO CYIIECTBYIOLIEH
oOcyxnaemMoil Teme, (OpPMYIMPOBATH CBOM MPEUIOKEHUS OTHOCUTENIBHO  BBIMOJIHEHUS
MPEeJI0KEHHOM 3a/1a4u;

JOCTUKEHMS PE3YJIbTaTOB, IOJIYYEHHBIX B IO3HABATEIBHOW IESATEIBHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTax; JielaTh MPE3eHTALMI0 PE3yJbTaTOB BBIIOJHEHUS XUMHYECKOIO
SKCIepUMEHTa (J1abOpaTOPHOTO OIBITa, JaOOpaTOPHOM pabOTHl MO HCCIETOBAaHHMIO CBOICTB
BEIIIECTB, YIEOHOTO MTPOCKTA);

METOJIbl COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOH I103HABaTENbHOM W
HCCIIEIOBATENbCKON JIeATENbHOCTH MPH BO3HUKHOBEHUHU MpOOJIEeM Ha OCHOBE ydye€Ta OOILIuX
MHTEPECOB M COTJIACOBAHUS MO3UIUI (00CYyX/eHusi, 0OMEH MHEHHMSIMHU, «MO3TOBBIE ILITYPMBI»,
KOOpJIUHAIMS JEUCTBUN YYaCTHUKOB, ONpEENIEHUE ONPEAENIEHHBIX MO KPUTEpPHUsIM KayecTBa
BBHITIOTHEHHOU PabOTHI U IpYTHE).

PeryisiTuBHBbIE YHHBEpPCATbHbIEC TEXHOJOIHYeCKHE 1eCTBUA:

YMEHHE CaMOCTOATENIBHO OINPENENATh LEIH JACSITENbHOCTH, IUIaHUPOBATh, W3y4daTh,
KOHTPOJIMPOBAaTh M TpPH HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JIEATENBHOCTh, BHIOHMPATH
HaunOosee 3pPeKTUBHBIE METO/IbI PEILICHHSI HAYYHBIX U II03HABATENIbHBIX 33/1a4, CAMOCTOSITEIbHO
COCTABJIATh WIM KOPPEKTUPOBATH IIPEMJIOKEHHBIA aJITOPUTM ACUCTBUM IIPU BBIIIOJIHEHUU



3aJJaHUi C Y4ETOM IOJy4eHUs HOBBIX 3HAHHUN H3y4aeMbIX OOBEKTOB — BEIECTB M PEaKIHi ,
OLICHUBATH COOTBETCTBUE IMOJYYCHHOI'O PE3yJbTaTa 3asBICHHOM ILIEJIM, YMETh HMCIOJIb30BaTh U
aHAJM3UPOBATh KOHTEKCTBHI, IIpeuIaraeMble B ()yHJaMEHTAIBHBIX 33/1a4aXx.

INNPEJAMETHBIE PE3YJIbTATbBI

B cocraBe npeaMeTHBIX pe3ysbTaTOB MO OCBOEHUIO COJEPHKAHUSI, YCTAHOBIECHHOTO JaHHOU
benepanbHON paboueil MporpaMMoH, MOJIyYEHbI: MOJY4YEeHHbIE 00ydYaroluecs UMEIOT Hay4dHbIe
3HAHWS, HABBIKM W JICHCTBUS, XapaKTEepHbIC A NPEAMETHON oOnactu «XUMUS», BHJIBI
JeSITeIbHOCTH T10 MOJIYYEHUIO0 HOBBIX 3HAHMI, UX YKBUBAJICHT, MpeoOpa3oBaHue U NPUMEHEHUE B
pa3IMYHBIX BapHaHTaX. COBPEMEHHbI 1 HOBBIIA.

K xoniy oOyuenus B 8 kJjacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHU:

¢  PacKpbITh CMBICI OCHOBHBIX MOHSTHUH: aTOM, MOJIEKYJa, XMMUUYECKUN 3JIEMEHT, IIPOCTOE
BEIIIECTBO, CJIO)KHOE BEIECTBO, CMeCh (OJHOPOAHAs W HeHTpalibHas), BaJEHTHOCTb,
OTHOCHUTEJIbHAs AaTOMHasi W MOJIEKYJSIpHas Macca, KOJMYECTBO BEILECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBasl J0Js XMMHYECKOTO 3JIEMEHTa B COCJUHEHMSX, MOJISIPHBIM.
00BeM, OKCHJ, KUCJIOTa, OCHOBA, COJIb, 3JIEKTPOOTPULIATEIbHOCTh, CTEIIEHb OKHUCIIEHUS,
XUMHYECKasl peakuus, Kiaccu(ukanus XMMUYeCKUX BemiecTB: [IpMHIMIBI coeTUHEHUH,
Pexxum pasnoxenus, @opma npesparienusi, Pexxum odMmeHa, JK30- U 3HIOTEPMHUUECKHE
aBieHus, Pexum tepmuueckoro 3¢ddexra, arom aroma, 3JIEKTPOHHBIA CIIOH aToma,
aTOMHas opOWTalnb, pajuyC aToMa, XHMMHUYECKas CBS3b, MOJSpHAas M HEMOJsApHAs
KOBaJICHTHAsl CBS3b, MOHHAs CBSA3b, MOH, KAaTMOH, AaHMOH, PacTBOpP, MaccoBas MO
BellecTBa (ITPOLIEHTHAS KOHIIEHTPAIHs) B paCTBOPE;

* MJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX OCHOBHBIX IIOHATUH W TNPUMEHATH OTH
MIOHSITHS IIPH ONMCAHUH BEILIECTB U X IPOSBICHUIL;

* HUCNOJNB30BaTh XHWMHYECKYI0 CHMBOJIMKY Ul COCTaBieHHs (opMysl BellecTB U
(U3NYECKUX BEIIECTB;

¢ OIpeJesIeHuEe BAJCHTHOCTM aTOMOB JJIEMEHTOB B OWHApHBIX COCIMHEHMSX, CTEHEeHU
OKHUCJICHHUS DJIEMEHTOB B OWHApPHBIX COEIMHEHUSX, NPUHAJIEKHOCTH BEUIECTB K
OTIpEeNIe]IeHHOMY KJIacCy CO€AMHEHUHl 1o QopMynam, BHJIAa XUMHUYECKUX CBs3ed
(xoBaJIeHTHasl U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

* PackpbITh CMBbICH INepuonudeckoro 3akoHa /[[. M. MenpneneeBa: NOHATh IOHMMaHUE
MIEPUOIUYECKON 3aBUCUMOCTH CBOMCTB RJIEMEHTOB OT MX NOJIOKEeHUH B Ilepuonnueckon
CUCTEME, COXPAaHHUTh COXPAaHEHHE MAacC-BEIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHAa ABOTaJipo;

o Onwucatpe U 0XapaKTepU30BaTh TaOINUHYIO (hopMy rieMeHTOB [leproanyeckoit CUCTEMBI:
MPEJICTaBUTh MOHATUS «IJIaBHasl moArpymnmna (A-rpynmna)» u «mnobounas noxarpynna (b-
rpymmna)», Majible ¥ OONbIINE MEepHUOJbl, COOTHECTH 3HAYEHUS, KOTOpble HMEIOTCS B
tabnuue «[lepuonuyeckas cucrema sneMeHTapHbIX 35emMeHToB [I». . . Menneneesa» ¢
YHUCIOBBIMU 3JIEMEHTAMU aTOMOB 3JIEMEHTOB (COCTaB M 3aps] sapa, oOliee YHUCIio
3JIEKTPOHOB U pacrpeziesieHue X MO JIEKTPOHHBIM CIIO0SIM);

¢ KJaccu(UIMPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BELIECTBA, XMMHUYECKHE
cBo¥icTBa (10 BUIY M COCTABY, BXOJISIINE B COCTAaB BELIECTB, MO TEIJIOBOMY 3 (DeKTy);

* XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOWCTBAa BEIIECTB Pa3TUYHBIX
KJIacCOB,  MOATBEpXKAask  OMNHMCAHWE TMPUMEPAMU  MOJEKYJSPHBIX  OCHOBaHUH,
COOTBETCTBYIOIIUX XUMUYECKUM BEIIECTBAM;



* TPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX KAYECTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKaHUSI XUMUYECKHUX MTPEBPAIICHUH B Pa3JIMUHbIX YCIOBHSIX;

*  COMNOCTaBUTh OTHOCUTEIbHYIO MOJICKYJSPHYIO M MOJIIPHYIO MaccCy BEIIECTB, MAaCCOBYIO
JIOJI0 XMMHUYECKOT0 3JeMeHTa Mo (opMyie COSAMHEHUS, MaCCOBYIO JIONIO BEIIECTBAa B
pacTBoOpe, MPOBECTU PACUETHI [0 YPABHEHUIO XUMUYECKOTO COCTOSHUS;

* TPUMEHSTh OCHOBHBIC ONEpPAllMUd MBICIUTEIHLHOW ACSITENTbHOCTH — aHAIW3 W CUHTE3,
CpaBHEHME, O0OOIIeHHEe, CHCTeMaTu3alus, KiacCcu(UKanus, BbISIBICHHE MPUUYUHHO-
CIICJICTBEHHBIX CBS3€H — JJIs WM3YYCHHS CBOWCTB BEIIECTB U €CTECTBEHHO-HAYYHBIX
METOJIOB TO3HaHMSI — HAOMIOJIEHUEe, H3MEPEeHUEe, MOJCIUPOBAHUE, HKCIEPUMEHT
(peanbHBII U MBICTUTEIBHBIN) ;

o coOmogaTh MpaBWiIa TEXHUYECKOTO oOecrieueHuss Tmocylodl u  J1abopaTopHBIM
o0OpyJIOBaHMEM, a TaKXe IMpaBWia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUH C
3¢ (HeKTUBHBIMU IO 3aBEPIICHUIO JIAOOPATOPHBIX XUMUUYECKUX OIBITOB I10 MOTYYCHHUIO U
cOopy ra3000pa3HBIX BemIeCTB (BOAOpPOJAa M Trasa), MPUTOTOBIICHUIO PACTBOPOB C
OTpeIeIEHHOM Maccoil JoJiell pacTBOpEHHUs BEIIECTBA, IUIAHUPOBATh W IPOBOAUTH
XUMHUYECKHE JKCIEPUMEHTHI. TI0 PACMO3HABAHUIO PACTBOPOB INEIOYEH W KHUCIOT C
MOMOIIbI0 UHAUKATOPOB (heHou (Jlakmyc, pTaenH, METUIIOPAHX U Apyrue).

K konmy o0yuenus B 9 kiacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE JHOKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

¢  PacKpbITh CMBICI OCHOBHBIX IMOHSATUH: XMMHUYECKUH B3JEMEHT, aToOM, MOJEKYJa, HOH,
KaTUOH, aHWOH, IIPOCTOE  BEILIECTBO,  CJIOXKHOE  BELIECTBO,  BAJEHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peakuus, XUMHUYECKas
CBA3b, A(PGeKT arMocdeprl, MOJb, MOJAPHBIH 00BEM, pacTBOpP, 3JIEKTPOJIMUTHL.
HERJIEKTPOJIUTHI, AJIEKTpoJIUTHYEcKass couuanuszamnus, CocTossHUEe HMOHHOTO OOMeHa,
KaTaJln3aTop, XUMHMUYECKOE paBHOBecHE, oOpaTHMble W HEOOpaTHMble COCTOSHUS,
OKHUCITUTETbHO-XUMUYECKU-BOCCTAHOBUTEILHBIE COCTOSIHUS, OKHCITUTETb,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJIEHHE, aJUIOTPOIUS, aM(pOTEPHOCTH,
XUMHUYECKasl CBsI3b (KOBaJEHTHAs, HOHHAs, METAININYecKasi), KpUCTAJUIMUECKas perieTka,
KOppO3Ms METAJUIOB, CIUIAaBbI, OBICTpasi XUMHUYECKass 00paboOTKa, MpesIeIbHO JOMyCTUMAast
koHneHrpanus [1/IK Bemecrsa;

*  MJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX OCHOBHBIX IIOHSTHN U IPUMEHSTH 3TH MTOHATHS
IIPY ONMCAHWU BELECTB U UX MPOSBICHUI;

* HCIIOJI30BATh XHWMHUYECKYIO CHUMBOJIUKY JUISI COCTaBlIeHUS (OpMyN BELIECTB U
(U3NUECKUX BELIECTB;

¢ ONpEICIICHHE BAJICHTHOCTM M CTENEHU OKHUCIEHUS DJIEMEHTapHbIX JJIEMEHTOB B
COCIMHEHUSX, LMKINYECKUN COCTaB, MPHUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJlaccy CoelMHeHW 1o QopMynam, BHJ XMMUYECKHX COEAMHEHHH (KOBaJIEHTHasd,
MOHHAsl, MEeTa/NInYecKasi) B HEOPraHWYECKUX COEAMHEHUSX, 3apsijl UOHA MO0 XUMHYECKON
dopmyne, xapakTep Cpelbl B BOJHBIX PAaCTBOpaX HEOPraHUYECKHX COEAMHEHHUH, TUI
KpUCTAJIJIMYECKasl peIIeTKa KOHKPETHOTO BEIECTBa;

*  packpbITh CMbICH mepuoanyeckoro 3akoHa J{. M. MenneneeBa u pacmudpoBarh ero
MOHMMAaHUE: OMUCATh U OXapaKTepru30BaTh TabMuuHyto ¢popmy Ilepuoanueckoit cuctemsl
0a30BbIMH HJIEMEHTAMU: BBIJICIUTH MOHATHS «IJIaBHAs MOArpynna (A-rpymnmna)» u
«mmobounast moarpymnmna (b-rpynma)», mansie U OoNbIIME TEPUOIBI, COOTHECTH (HOPMBEI,
KOTOpbIE MPHUCYTCTBYIOT B NMEPUOANYECKON. TabIuIa, C YUCIOBBIMU (YHKIIMOHATLHBIMHU
3JIEMEHTaMU JIEMEHTapHbBIX aTOMOB (COCTaB U 3aps] sipa, 00Ilee YHCIO 3JIEKTPOHOB U
pacripefielieHie MX M0 3JIEKTPOHHBIM CIIOSIM), OOBSCHSET OOIIMe 3aKOHOMEPHOCTH B
COXPAaHEHHH CBOMCTB DJIEMEHTOB M MX CBA3€H B IIPElENax MaJbIX IEPUOIOB U TIIaBHBIX
HNOArPYHII C YYETOM 3apsA1a UX aTOMOB;



KJIacCU(UIUPOBATh XUMHUYECKUE DIIEMEHTBHI, HEOPraHWYECKHE BEUIECTBA, XUMHUYECKHE
CBOICTBa (IO BHJy U COCTaBY BEIIECTB, BXOJALIMX B COCTaB BEIIECTB, 10 TEIJIOBOMY
addekry, 1Mo onpeeIeHUI0 CTETICHH OKUCIICHUSI OCHOBHBIX SJIEMEHTOB);
XapaKTepu30BaTh (ONMUCHIBATh) OOIINE U XapaKTEPHbIE XUMUUECKNE CBOMCTBA IIPOCTHIX U
CIIOXKHBIX BEILECTB, MOATBEPXKIas OMUCAHHE IMPUMEPOB MOJEKYJISAPHBIX M HOHHBIX
COOTBETCTBYIOIMX XMMUYECKUX BEIIECTB;

COCTAaBUTh YpPaBHEHHUS DJIEKTPOIUTUYECKON AMCCOLMALMK KHCIOT, LIeNIoued U CcolieH,
NOJIHBIE W COKpAICHHBIC YpaBHEHUS, OOBSCHAIONINE HOHHBI OOMEH, YpaBHEHHS,
MOJITBEPIKIAIOIIUE CYIIECTBOBAHUE T'€HETUYECKON CBSI3U MEXK/1Y BELIECTBAMH PA3JIMYHBIX
KJIaCCOB;

PaCKpPBITh CYITHOCTh OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX METOJIOB MYTEM COCTAaBJICHUS
OanaHca 6ajaHca 3Toro OajaHca;

MPOrHO3UPOBATh CBOICTBA BEUIECTB B 3aBUCMMOCTH OT HMX HArpy3kKu, BO3MOKHOCTH
MPOTEKAaHUS IPUPOIHBIX SBJICHHUH B PA3JIMYHBIX YCIOBUSIX;

COIIOCTAaBUTh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAaccCy BEIIECTB, MAaCCOBYIO
JONIF0 XUMUYECKOTO AJIEMEHTa 1Mo GopMylie COSAMHEHHUS, MACCOBYIO JIOJII0 BEUIECTBA B
pacTBope, MPOBECTH PACUETHI IO YPABHEHUIO XUMUYECKOTO COCTOSTHUS;

coOnrofaTh MpaBHJIa HCIOJNB30BAHHMS XHUMHUYECKOM TMocyasl U Jab0paTopHOTO
o0OpyIoOBaHUs, a TaKKe IpaBWjia OOpPAlICHHs C BEIIECTBAMH B COOTBETCTBUU C
3¢ ()EeKTUBHBIMU MO BBIMTOJIHEHUIO JJA0OPATOPHBIX XUMHUUECKHUX OMBITOB MO MOIYYCHUIO U
cOopy razo00pa3HbIX BENIECTB (aMMHaKa U YTIIEKUCIIOTO ra3a);

MpOBEJICHUE, TMOATBEPKICHHUE KadecTBa COCTaBa PAa3IMYHBIX BELIECTB: pPACIO3HABaTh
OTBITHBIM METOJIOM XJIOpUI-, OpoMun-, Woawmm-, kKapboHar-, docdar-, cuauKar-,
cynbhar-, THIPOKCHA-UOHBI, KATHOHBI AMMOHMS W HOHBI HU3YYEHHBIX METaJUIOB,
COJIepKAIINXCS B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB. ;

OPUMEHSATH ONepalid OCHOBHOM MBICIMTENBHOM JESATENbHOCTH — aHAJIU3 M CHHTE3,
CpaBHEeHHE, 0000IIEHUE, CUCTEMATH3AIIHsI, BBISIBIICHHE TPUYNHHO-CIICICTBEHHBIX CBS3EH
— JUISL U3y4eHHsI CBOMCTB BEILECTB U €CTECTBEHHOTO TEYEHUs, eCTECTBEHHO-HAy4HbIE
METONbI TO3HAHWS — HAONIONEHWe, W3MEpeHHe, MOJCIUPOBaHUE,  DKCIIEPUMEHT
(peasbHBIN ¥ MBICITUTEIBHBIN).



3. TEMATHYECKOE INTAHUPOBAHHME C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, OTBOANMBIX HA
OCBOEHHME KAKJ1OU TEMBbI, U BO3MOKHOCTb UCITOJIb30BAHUA 11O 3TOU TEME 20P U I1OP, KOTOPBIE
ABJIAIOTCA YYEBHO-METOAUYECKUMU MATEPUAJTAMU
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9 KUIACC
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HOHATHI | [IpaKkTHKO-
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TIOHSATHUS 1010)7
X 3a/1a4
OIACaHHUH
- peleHue
BEIIECTB U  HUX
TIPOSIBIIEHM ;- YIEOHBIX 1
bubnmotexa MPAKTHKO-
[ToBTOpEeHue u yrayonenue HCIOJIB30BATE p
. LOK XUMHYECKYIO OpPHEHTHPOBAHHBI
11 3HAaHUI OCHOBHBIX Pa3/IeNiOB 5 1
; https://m.edsoo | cuMBoIUKYIIsS X 3a/1ad9;
Kypca 8 Kimacca
P ru/7f41a636 COCTaBICHHA CaMOCTOSITENbHAS
OpMYyIl BEIIECTB
bopmyx Bem pabora

n  (GU3NIECKUX
BEILIECTB;-
XapaKTepH30BaTh
(onuchIBaTH)
oburue
XHUMUYECKHUEe
CBOWCTBA
BEILIECTB



https://m.edsoo.ru/7f41a636
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PAa3IMYIHBIX

KJIACCOB,

MIOJITBEPK1ast
OIMCaHue
pUMepaMu
MOJIEKYJISIPHBIX
OCHOBaHMI,
COOTBETCTBYIOIIN
X  XUMHYECKUM
BEIIECTBaM;
- IPOrHO3MPOBATh | - YCTHBIN ONPOC
CBOMCTBa - IMCbMEHHBII
BEIIECTB B orpoc
3aBHCHUMOCTH OT (camocTosITeIHHA
HxX s pabora)
Ka4eCTBEHHOTO - pereHue
COCTaBa, y4eOHBIX U
BO3MOKHOCTH MPaKTHUKO-

bubnmnoreka MPOTEKAHUS OPHEHTHPOBAHHBI

19 OCHOBHBIE 3aKOHOMEPHOCTH LHOK XUMHYECKHIX X 3a7a4
' XUMHAYECKHX PEaKIHii https://m.edsoo | mpeBparieHuii B

Tu/7f41a636 Pa3ITUIHBIX
YCITOBHSIX;
Kiaccudupona

Th XUMHUYECKHE
AJICMEHTHI,
HEOpPTraHNMYECKUe
BEIIECTBA,
XUMHUYCCKHE
cBOIicTBA (110



https://m.edsoo.ru/7f41a636
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BUJTY U COCTaBY
BEILIECTB,
BXOJISIIIUX B
COCTaB BEIIECTB,
TI0 TETUIOBOMY

s dexry, mo
OIIPE/ICIICHUIO
CTETICHU
OKHCIICHHS
OCHOBHBIX
3JIECMEHTOB);

- IPOBEJ/ICHUE,
MOJITBEPKICHUE
Ka4yecTBa COCTaBa
Pa3IUYHbBIX
BEILIECTB!
pacro3HaBaTh
OITBITHBIM
METOJIOM XJIOPH/I-
, Opomu-,
nonuz-,
KapOoHart-,
dbocdar-,
CHJTHKAT-,
cynbpat-,
THJIPOKCH/I-NOHBI,
KaTHOHBI
aAMMOHWUS U HOHBI
U3y4YCHHBIX




METAJIJIOB,
COJIEpIKaIXCS B

BOJIHBIX
pacTBopax
HEOPraHUYECKUX
BEIIIECTB.
-XapaKTepH30BaTh | - YCTHBINA ONpoC
(onuchIBaTh) - IUCbMEHHBIN
oOrme orpoc
XUMHYECKHE (KOHTpOJbHAS
CBOMCTBa paboTa)
BEIIIECTB - pelieHue
pa3IMYHbIX y4eOHBIX U
KJIaCcCOB, HPaKTHKO-
TIOJTBEPIK/Iast OPHEHTHPOBAHHBI
OITMCaHNE X 3a/1a4
bubnmoreka
OneKkTpoluTHYeCKas 110K npuMepaMu - TIpaKTHYeCKas
13 nucconuanus. XUMHUUECKHUe _ MOJIEKYJISIPHBIX pabota
https://m.edsoo .
pEaKIu B pacTBOpax U/ 7F413636 OCHOBaHUI,
COOTBETCTBYIOIIH
X XUMHYECKHM
BEIIIECTBAM;
- COCTaBUTh
ypaBHEHUS
ANEKTPOIIUTHIECK

OH THUCCOIHAITH
KHCJIOT, IIeJToueit
U COJIEH, TIOJTHBIC
Y COKpaIllCHHbIE
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ypaBHEHMUS,
OOBSICHSIIOIIINE
MOHHBII 00MEH,
ypaBHEHHUS,
TIOITBEPIKTAIOIIH
€ CYILIECTBOBAHUE
TCHETUYECKOM
CBSI3M MEXKIY
BEI[ECTBAMH
pa3IMYHBIX
KJIACCOB;
-XapaKTepU30BaTh
(omuCHIBATH)
oO1me u
XapaKTepHbIC
XUMHYECKHE
CBOICTBa
MIPOCTBIX H
CJIOYKHBIX
BEIIIECTB,
TOATBEPIKAast
OIHCaHUE
MIPAUMEPOB
MOJICKYJISIPHBIX H
HMOHHBIX
COOTBETCTBYFOIIH
X XUMHUYECKHX
BEIICCTB.




Hroro no pazneny

17

Pa3zgen 2.HemeTal1bl M1 HX COeMHEHUS

OO61as xapakTepucTUKa
2.1 XUMHYECKUX J1eMeHTOB VIIA-
rpynnsl. ['anoreHsl

bubmioreka
LIOK
https://m.edsoo

ru/7f41a636

- PacKpbITh
CMBICJI OCHOBHBIX
TTOHSITHIA:
XHUMHAYECKHI
9JICMEHT, aTOM,
MOJIEKYJIA, HOH
-WJUTFOCTPUPOBATh
B3aUMOCBSI3h
OCHOBHBIX
OCHOBHBIX
MOHATUI U
MPUMEHSTDH 3TU
MOHSTHUS TIPU
OIIMCAaHUH
BEISCTB U UX
IIPOSIBIICHU;

- PaCKphbITh
CMBICTT
NEPUOTTIECKOTO
3aKOHa

J. . Menneneer
au
pacuudpoBaTh
€ro MoOHUMaHUeE:
OIIKCaTh U
0XapaKTepu30BaT

- YCTHBIN OIIPOC
- IUCbMEHHBIN
orpoc
(camocrosiTenbHA
s paboTa)

- pelieHue
y4eOHBIX U
MPaKTHUKO-
OPHEHTHPOBAHHbI
X 3a/1a4

- MIpaKTUYeCKast
pabota



https://m.edsoo.ru/7f41a636
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b TA0JIMYHYIO
opmy
ITeproarueckoii
CHCTEMBI
0a30BBIMU
JJIEMEHTaMU:
BBIJICIINTH
MTOHSATHUS
«TJIaBHAA
noarpymmna (A-
rpyIma)»

2.2

OO01mas xapakTepucTHKa
XUMHUYECKUX d1eMEHTOB VIA-
rpynmnsl. Cepa u €€ coeiMHEHNUs

bubmioreka
LHOK
https://m.edsoo

.ru/7f41a636

- PaCKpbITh
CMBICII
NEPHOANYECKOTO
3aKOHa

J1. 1. Menneneen
au
paciuugpoBaTh
€ro NOHNUMaHHe:
omnucaTh U
OXapaKTepu30BaT
b TAOJIIUYHYIO
dopmy
[Tepuoanueckoit
CUCTEMBI
0a30BBIMH
3JIEMEHTaMHU:
BBIJIETIUTh
MOHATHS

- YCTHBIH onpoc
- TIMCbMEHHBIN
oIpoc
(camocTosITeThbHA
s pabora)

- pelieHue
y4eOHBIX U
MIPAKTHUKO-
OPHEHTHPOBAHHBI
X 3a7a4
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«TTIaBHAS
noarpynna (A-
rpynmna)»
KJaccuuImpoBa
Th XUMHUYECKHE
JJIEMEHTHI,
HEOpraHUYeCKHUe
BEILIECTBA,
XHUMUYECKHUE
cBoiicTBa (110
BUJY U COCTaBY
BEIIIECTB,
BXOJSIIUX B
COCTaB BEILIECTB,
0 TETUIOBOMY
a¢pdexTy, no
OTIPE/ICIICHUIO
CTENEeHU
OKHCJIEHUS
OCHOBHBIX
JJIEMEHTOB);

- UCTIOJIb30BATh
XHUMHUYECKYIO
CHUMBOJIMKY JIJIst
COCTaBJICHUS
(opMyI BelecTB
1 pU3HYECKUX
BEILIECTB.

2.3

OO0m1as xapakTepuCTHKA

Bubnmoreka

- OTIpeJIeICHHE

- YCTHBIN OMpPOC




XUMHUUYECKHUX IJIEMEHTOB VA-
rpynmsl. A3ot, ¢pochop u nux
COeIMHEHUS

LIOK
https://m.edsoo

Iu/7f41a636

BaJICHTHOCTH U
CTEIEeHU
OKHUCJICHUS
3JIEMEHTapPHBIX
3JIEMEHTOB B
COCTUHEHUSX,
[UKJINIECKUHU
COCTaB,
MIPUHAIISKHOCTD
BEIIECTB K
OTIpE/ICIIEHHOMY
KJ1accy
COEJIMHEHUH MO
(dhopmynam, BUJ
XUMHUYECKHX
COETMHECHU

- PacKphITh
CMBICTT
NEPUOITIECKOTO
3aKOHa

. . MenneneeB
au
pacumdpoBatb
ero MOHUMaHHe:
OmrCcaTh 1
OXapaKkTepU30BaT
b TaOJTHMYHYIO
(opmy
[leproanyeckoi

- peleHue
y4eOHBIX U
HPaKTHKO-
OPHUEHTUPOBaHHEI
X 3a/1a4

- MIpaKTUYECKast
pabota
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CHCTEMBI
0a30BBIMH
3JIEMEHTaMU:
BBIJICJIUTh
MOHATHUS
«TJIaBHas
noarpynna (A-
rpyIma)»
KJaccuuImpona
Th XUMHYECKHE
JJIEMEHTHI,
HEOpPraHMYecKue
BEILIECTBA,
XMUMUYECKHUE
cBoiicTBa (TI0
BUJIY B COCTaBY
BEIIIECTB,
BXO/JIAIINX B
COCTaB BEIIECTB,
0 TETJIOBOMY

s dexty, no
OTIPE/ICIICHUIO
CTENeHU
OKHCIICHUS
OCHOBHBIX
JJIEMEHTOB).

2.4

OO01mas xapakTepucTHKa
XUMHYECKHUX 3JIeMEeHTOB [V A-
rpynnsl. Yriaepoa U KpeMHUN U

Bubnuoreka
LHOK
https://m.edsoo

-HWJUTIOCTPUPOBATH
B3aNMOCBA3b
OCHOBHBIX

- YCTHBIN OIIpOC
- IUCHbMEHHBIN
ompoc



https://m.edsoo.ru/7f41a636

nX COCAUHCHUA

Iu/7f41a636

OCHOBHBIX
MMOHATHI B
MIPUMEHATH 3TH
MIOHATHS TIPU
OITMCAaHUH
BEIIECTB U UX
IIPOSIBIICHU;

- PACKpBIThH
CMBICJI OCHOBHBIX
TTOHSATHH:
XHUMHAYECKHI
3JIEMEHT, aTOM,
MOJIEKYJIa, HOH

- pPacKpbITh
CMBICIT
MIEPUOIUYECKOTO
3aKOHa

J. . Mennieneer
au
paciugpoBaTh
€ro IOHMMAaHUe

(KOHTpOJBbHAS
pabota)

- IPaKTUYeCKast
pabora

Hroro mo pazneny 25
Pazgea 3.Metajuiibl U UX COeIMHEHUS
-XapakTepru30BaTh | - YCTHBINA OMPOC
bubmoreka P P Y pv
(omHCHIBATH) - MUCbMCHHBIIN
. LIOK
3.1 OO01mue cBOKCTBa METAILIOB 4 o0rmrme u orpoc
https://m.edsoo (camocTosTeNbHa
XapaKTepHbIC MOCTOSITEITHH
1u/7f412636 PAIETED
XUMHYECKHUE s paboTa)
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CBOMCTBA
MPOCTHIX U
CITOKHBIX
BEIIECTB,
MOJITBEPIK1ast
OITMCaHue
MIPUMEPOB
MOJIEKYJISIPHBIX U
HOHHBIX
COOTBETCTBYIOILU
X XUMHYECKHUX
BEIIECTB;

- POTHO3UPOBATH
CBOMCTBaA
BEIIECTB B
3aBUCUMOCTH OT
WX Harpy3KH,
BO3MOKHOCTH
MPOTEKaHUs
MPUPOIHBIX
SIBJICHUM B
Pa3TUYHBIX
YCIIOBHSIX

- COIIOCTaBUThH
OTHOCHUTEIIbHYIO
MOJIEKYJISIPHYIO U
MOJIIPHYIO Maccy
BEIIIECTB,
MaCCOBYIO JIOJTIO

- peluieHue
y4eOHBIX H
HPaKTUKO-
OPUCHTUPOBAHHBI
X 3a7a4




XUMUYECKOTO
3JIEMEHTA 110
hopmyite
COC/IMHCHUS,
MacCOBYIO JIOJTIO
BEIIIECTBA B
pactBope,
MIPOBECTH
pacdeTsl 1o

YPaBHEHUIO

XMMHYECKOTO
COCTOSTHMS.
- IPOBE/ICHUE, - YCTHBIN onpoc
HOATBEPKAECHUE | - TUCbMEHHBIN
KauecTBa COCTaBa | OIMpPOC
Pa3TUYHBIX (KOHTpOJIBbHAS
BEIIIECTB pabota)
- IPUMEHATH - pemeHne

Eu6miorexa onepaumil y4eOHBIX U

Bakueiiime MeTauibsl U UX I[MTOK OCHOBHOMN . HPAITHIco"
3.2 16 MBICITUTEIBHON OpPHEHTHPOBAHHbI
COCTMHEHUS https://m.edsoo

U/TiA18636 NeSITeNbHOCTH — | X 3a/1a4

- aHaIU3 U CUHTE3, | - MPaKTHYECKas
CpaBHEHHE, pabora
00001IeHHE,
CHCTeMaTH3aIus,
BBISIBJICHUE
IPUYHUHHO-

CIICACTBCHHBIX
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CBsI3EH — JIJIst
U3yUCHUS
CBOVICTB BEIIIECTB
1 €CTECTBEHHOTO
TEUEHHS,
€CTECTBEHHO-
HAYYHBIC METO/IbI
[IO3HAHUSA —
HaOJII0IEHNE,
U3MEpeHUeE,
MOJICTTUPOBaHUE,
AKCIICPUMEHT
(peanbHBIN U
MBICTUTEIIBHBIN ).
- PacKpbITh
CYIITHOCTb
OKHCIIUTEILHO-
BOCCTAHOBUTEJILH
BIX METOIIOB
nyTeM
COCTaBJIEHHS
Oananca OamaHca
storo OajaHca.

Hroro no pazneny 20
Pazgea 4. Xumus 1 oKpy:Kawias cpeaa
bubnmoreka - UCIIOJIb30BAaTh - YCTHBIN OIIpOC
BemecrBa u Marepuaisl B .
4.1 3 LIOK XUMHYECKYIO - NMCbMEHHBII
KM3HU YEJI0BEKa
https://m.edso0 | CHMBOJMKY AJIst ompoc



https://m.edsoo.ru/7f41a636
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COCTaBJICHUS
(hopmyn BemecTB
1 PU3UIECKUX
BEILIECTB;
KJIaccupuIupoBa
Th XUMUYECKUE
JJIEMEHTHI,
HEOpPraHNYECKHe
BEILIECTBA,
XUMUYECKUEC
cBolicTBa (110
BUJIY M COCTaBYy
BEIIIECTB,
BXOJISIIIUX B
COCTaB BEIIECTB,
TI0 TETIOBOMY
a¢pdexTy, no
OTIPE/ICIICHUIO
CTETICHU
OKHCIICHHS
OCHOBHBIX
JJIEMEHTOB);

- IPOTHO3UPOBATh
CBOMCTBA
BEIICCTB B
3aBUCHMOCTH OT
UX Harpy3KH,
BO3MOXKHOCTH
NPOTEKAHUS

(camocrosiTenbHa
s pabora)

- peuieHue
y4eOHBIX H
HPaKTHKO-
OPHUCHTUPOBAHHBI
X 3a/1a4



https://m.edsoo.ru/7f41a636

IIPUPOIHBIX

SBJICHUU B
Pa3TUYHBIX
YCIIOBUSX
Hroro no pazneny 3
bubnuoreka
LHOK
P 3
C3CPBHOC BPEMA https://m.edsoo
ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOIT'PAMME
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Ipunoxenne 1.
I'padpmik KOHTPOIBHBIX MEPONIPUATHIA IO YUeOHOMY NpeaAMeTy « XHMHUSD»

1 yeTBepThH 2 4eTBepTh 3 4eTBepTh 4 yeTBepThH rof
TIepHOT
MPOBENICHUS
OLICHOYHOH
TIPOIIE Y PHI CEeHTI0pb OKTSIOpb HOSIOPB JeKadpb saHBaphb | (epanb MapT anpesnb Mai UTOr
Henenu HeJIeNH Henenm Henenm HeJleu HeJleu HeJlenmu Hezenu HeJen 0
s P R R R M B H R AR ER FEEEE REFHE RN EFEEEEEEE
& & & &
OcHoBHOe 00111e€ 00pa3oBaHUe
Xumust 8 1 1 1 1 2 1 1 1 1 2| 6
Xumust 9 1 2 1 1 2 1 1 1 1| 6







