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IHHOACHUTEJIBHAA 3AIIMCKA

Paboyas nporpaMma rno Xumuu Ans o6yyaroLmxcs 9 Knaccos cocTaBneHa Ha ocHoBe Tpe6oBaHWi K
pe3ynbTaTam OCBOEHWS OCHOBHOW 06pa30BaTe/ibHON NMPorpaMMbl OCHOBHOIO 06LLero 06pasoBaHus,
npeAcTaBneHHbIX B PefepasibHOM rocyAapCTBEHHOM 06pa30oBaTe/lbHOM CTaHAapTe OCHOBHOMO 06LLero
06pa3oBaHmMs, C YYETOM pacnpefenéHHbIX Mo Kinaccam npoBepseMblX TPe60BaHWn K pesynibTaTam 0CBOEHUS
OCHOBHOI1 06pa30BaTe/ibHOW NPOrpamMMbl 0CHOBHOI 0 06LLEro 06pa3oBaHus 1 3/1EMEHTOB COAepXaHus,
NpeAcTaBNeHHbIX B YHMUBEPCA/IbHOM KOAM(UKATOPE N0 XMMUK, a TakxKe Ha OCHOBE NpuMepHOI nNporpammbl
BOCMMUTaHWUA 06yYatoLLMXCA NMPY NOMYYEHU OCHOBHOIO 06LLero 06pa3osaHns 1 ¢ y4eToM KoHuenuum
npenojasaHns y4ebHoro npeamera «Xumus» B 06pa3oBaTe/lbHbIX OpraHm3aumsax POCCUIACKOM
defepaumn, peannsyroLx 0CHOBHble 06LLe0bpa3oBaTe/ibHble NporpamMmbl (YTB. PelueHrem Konnernm
MwuHnpocseweHmns Poccum, npotokon ot 03.12.2019 N MK-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bknag yuyebHoro npeamerta «XvMus» B JOCTVXKEHNE Lieneil 0CHOBHOI0 06LLero 06pa3oBaHus 06ycoB/eH
BO MHOrOM 3HaYeHMeM XMMUYECKOW HayK/ B MO3HaHWUW 3aKOHOB NPUPOAbI, B Pa3BUTUM NPOU3BOAUTENbHbLIX
cun 06LLecTBa U CO34aHNM HOBOM 6a3bl MaTepUaibHON KynbTypbl.

XNMUS KaK 3M1EMEHT CUCTEMbI ECTECTBEHHbIX HayK pacrpocTpaHuia CBoe BANSHME Ha BCe 06/1acTu
4e/I0BEYECKOrO CYLLECTBOBaHWS, 3a4a/1a HOBOe BUAEHME MUpa, CTala HEOTbEMIEMbIM KOMMOHEHTOM
MUPOBOW KY/bTYpPbl, HEOOXOANUMbIM YCMIOBUEM XXMN3HWN OOLLIECTBA: 3HAHWE XUMUW CYXXUT OCHOBOI A5
(hopMUpOBaHMS MMPOBO33PEHNS YeN0BEKa, ero NpPeAcTaBNeHNIA 0 MaTepuabHOM eMHCTBE MMPA; BaXKHYHO
PONb UrpatoT hopMMpPYeEMble XMMUEN NPeLCTaBNEHUS O B3aUMOMpPEBPaLLEHMSAX 3HEPTn 1 06 3BOKOLMUN
BELLIECTB B MPUPOLE; COBPEMEHHAA XMMMS HanpaB/ieHa Ha peLLeHne rMobasibHbIX NPo61eM YCTONYMBOIO
pa3BMTUSA YenoBeYeCcTBa — CbIPbEBOM, 3HEPreTUYECKON, NNLLEBOI 1 3KONOTMYECKO 6e3onacHOCTK, Npobiem
3ApaBoOXpPaHeHMs.

B yCnoBMAX BO3paCcTarOLLEr0 3HAYEHNS XMMUW B XXM3HM 00OLLIECTBA CYLLECTBEHHO MOBbICKIACL POSb
XMMUYECKOro 06pa3oBaHms. B nnaHe coumanmsauym OHo ABISETCS OAHUM U3 YCOBUIA (HOPMMPOBaHNS
VHTENNEKTA IMYHOCTY 1 TAPMOHNYHOTO €€ PasBUTUS.

COoBpEMEHHOMY Ye/I0BEKY XMMMUECKMe 3HAHUS HEOGX0AMMbI As MPUOGPETEHUS 06LLEKYIbTYPHOTO
YPOBHSI, NO3BO/IAOLLIEr0 YBEPEHHO TPYAUTLCS B COLMYME U OTBETCTBEHHO Y4acTBOBATb B MHOI006Pa3HOI
KU3H 06LLECTBA, [/11 0CO3HAHNS BXKHOCTU Pa3yMHOI0 OTHOLLIEHWS K CBOEMY 3[10POBbHO 1 3[10POBbIO
APYrnX, K OKPYXKatoLLEei NpMpoaHoii cpefe, Ans rpaMoTHOrO NOBEAEHUS MPU UCMONb30BAHUM Pa3NNUHbIX
MaTep1asioB N XMMUYECKIX BELLLECTB B MOBCEAHEBHOM XU3HN.

XunmMmnyeckoe 06pasoBaHie B OCHOBHOIA LLIKO/Ie IBNSETCSA 6a30BbIM MO OTHOLLEHUIO K CUCTEME O6LLEro
XMMUYECKOro 06pa3oBaHms. Mo3TOMY Ha COOTBETCTBYHOLLIEM MY YPOBHE OHO Peanu3yeT NpucyLyme obLiemy
XMMUYECKOMY 06Pa30BaHNIO K/THOUEBbIE LIEHHOCTM, KOTOPbIE OTPaXKatoT rocyAapCTBEHHbIE, 06LLECTBEHHbIE 1
VHAMBUAYaNbHbIE NOTPEOHOCTW. DTUM ONPEAENseTCs CYLLHOCTb 06LLeli CTpaTerum o0by4eHns, BOCIUTAHNS 1
Pa3BUTUSA 0BYYaOLLMXCS CPeaCcTBaMM YUeOHOro npeameTa «Xumums».

N3yueHre npegmeTa: 1) cnoco6CTBYET peann3almn BOSMOXHOCTEN 419 cCaMOpasBUTUS 1 (hOPMUPOBaHWS
KyNbTYpbl IMYHOCTK, €€ 06LLel 1 (hYHKLMOHaNbHON FPamMOTHOCTY; 2) BHOCWUT BKNaf, B (hOPMUPOBaHME
MbILL/IEHNA N TBOPYECKMX CMOCOBGHOCTEN NOAPOCTKOB, HAaBbIKOB X CaMOCTOSITE/IbHOIN Y4eOHO
[eATeNbHOCTH, 3KCMEPUMEHTa/IbHBLIX U MCCNEeA0BATENbCKNX YMEHWNIA, HEOOXOAMMbIX KaK B MOBCEAHEBHOM
XKM3HK, TaK 1 B NPOGeCCUOHANbHON AeATENBHOCTY; 3) 3HAKOMUT CO CNELMBNKOIN Hay4YHOr O MbILLIEHNS,
3aK/1afblBaeT OCHOBbI Lie/IOCTHONO B3r/1s4a Ha e4MHCTBO NPUPOAbI U YeNnoBeKa, ABMSETCA OTBETCTBEHHbLIM



3Tarnom B (hOPMMPOBAHNM ECTECTBEHHO-HAY4YHOW FPaMOTHOCTM NOAPOCTKOB; 4) Cnoco6¢TBYyeT
(hOpMUPOBaHUIO LEEHHOCTHOIO OTHOLLIEHUSI K eCTECTBEHHO-HAYUHbIM 3HaHWAM, K MPUPOAE, K YEN0BEKY,
BHOCWUT CBOW BK/aj, B 3KO/IOMMYecKoe 06pa3oBaHme LLIKObHMUKOB.

HasBaHHble HanpaBneHUs B 00YHEHNN XMMUM 06eCreUnBatoTCA CneuuduKoli CoaepXKaHns npeaveTa,
KOTOPbI SBNSETCA Nefarormyeckn afanTUpOBaHHLIM OTPaXXeHMEM 6a30BO HayKu XMW Ha OMpeseneHHOM
Tane eé pasBUTKSA.

Kypc XMW OCHOBHOWA LLIKOMbI OPUEHTHPOBAH Ha OCBOEHME 06YYaOLLIMMMICS OCHOB HEOPTaHUYECKOI
XUMUM N HEKOTOPbIX MOHATUI 1 CBELiEHNI 06 OTAENbHbIX 06bEKTAX OPraHNYeCKoi XUMUU.

CTpyKTypa CoAepXKaHus npeameTa chopMMpoBaHa Ha OCHOBE CUCTEMHOIO MOAX0/Aa K ero U3YyYeHuHo.
CopepKaHve CKNafibIBAETCA U3 CUCTEMbI MOHSATUI O XMMUYECKOM 3/1EMEHTE 1 BELLLECTBE W CUCTEMbI MOHSTUIA
0 XMMUYECKO peakLumn. O6e 3TV CUCTEMbI CTPYKTYPHO OpraHi30BaHbl Mo NPUHLMMNY NOC/eA0BaTeIbHOro
Pa3BUTUS 3HAHUIA HA OCHOBE TEOPETUYECKMX MPEeACTaBNEHUIA Pa3HOr0 YPOBHS: aTOMHO-MOMEKY/SIPHOTO
YUeHUsi Kak OCHOBbI BCEro eCTECTBO3HaHWS, YPOBHs Meproanyueckoro 3akoHa [. V. MeHaeneesa Kak
OCHOBHOI0 3aKOHAa XMMUM, YUYEHUS O CTPOEHMM aToMa U XMMWYECKOI CBSA3U, NpeacTaBieHunii 06
3MEKTPOMMUTYECKOI ANCCOLIMALIN BELLECTB B pacTBOpax. TeopeTUYECKMEe 3HaHNS pacCMaTpUBatOTCS Ha
OCHOBE 3MMUPUYECKM MOMYUEHHBIX 1 OCMbICNIEHHBIX (haKTOB, Pa3BMBAOTCS MOC/EA0BATE/bHO OT OHOFO
YPOBHSI K IpYromy, BbIMOMHSAS (YHKLUN 0GBbSCHEHWS U NMPOrHO3MPOBAHMS CBOICTB, CTPOEHNS U
BO3MOXXHOCTE NMPAKTUYECKOro MPUMEHEHMS 1 MOMYUYEHNS N3YUYaeMbiX BELLIECTB.

Takas opraHu3auus cofiep>xaHus Kypca crocobCTBYeT NpeACTaBNeHNIO XUMUYECKON COCTaBNSAOLLEN
Hay4HOM KapTWUHbI MUpa B /IOTMKE eé CUCTEMHOM MpUpoLbl. TeM cambiM 06ecrneynBaeTcs BO3MOXHOCTb
(hopMunpoBaHMA y 06yYaOLLMXCA LLEEHHOCTHOTO OTHOLLIEHWS K HAy4YHOMY 3HaHWIO 1 MeToAaM Mo3HaHWs B
Hayke. BaXXHO Take 3aMeTUTb, YTO OCBOEHME COAEPXaHUs Kypca MPOUCXOAUT C NPUBIEYEHNEM 3HaHWUIA 13
paHee N3y4eHHbIX KypcoB: «OKpYXKatoLMii MUp», «brnonorms. 5—7 Knaccbl» N «®usmnka. 7 Knacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HanpaBneHno NepBOCTENEHHOW 3HAYMMOCTM NPU peann3aummn o6pasoBaTe/ibHbIX DYHKL M
npegmeTa«XnumMms» TpaguLMOHHO OTHOCAT (DOPMMPOBaHME 3HaHWI OCHOB XMMMYECKOI HayKN Kak 061acTu
COBPEMEHHOI0 eCTECTBO3HaHMS, NPaKTUYECKON AeATeNIbHOCTU YeNIOBEKA U KaK OAHOr0 M3 KOMMNOHEHTOB
MMPOBOIA Ky/nbTypbl. 3afava npeameTa COCTOMT B POPMUPOBAHUN CUCTEMbI XUMUYECKMX 3HAHUIA —
BaKHEMLLIMX (haKTOB, MOHATWIA, 3aKOHOB 1 TEOPETUYECKNX MOMOXKEHWIA, AOCTYMHbIX 00006LLEHNIA
MMPOBO33PEHYECKOr0 XapaKTepa, A3blKa HayKu, 3HaHWIN 0 Hay4YHbIX METOAaX U3yYeHWs BELLECTB U
XVMUYECKNX peakLmii, a Takxke B ()OPMMPOBaHMM 1 PasBUTUM YMEHWIA 1 CNOCOG0B AeATENbHOCTH,
CBSA3aHHbIX C NNaHUPOBaHMEM, HAbOAEHNEM Y NPOBEAEHMEM XMMMUYECKOr0 3KCMEPUMEHTA, COBNIOAEHMEM
npasun 6e30MnacHOro o6paLLeHns C BELLLECTBaMM B MOBCEAHEBHOM YXKU3HN.

Hapsagy ¢ aTum uenm n3yyeHns npegmeTa B NporpaMme YyTOUHEHbI U CKOPPEKTUPOBaHbI C YYETOM HOBbIX
NPYOPUTETOB B CUCTEME OCHOBHOIO 06LLero obpasosaHuns. CerofHs B 06pa3oBaHUM 0C060 3HAUMMOIA
MPU3HaETCA HanpaBNeHHOCTb 06YYeHNs Ha pa3BUTUE 1 CaMOPa3BUTHE IMYHOCTU, POPMUPOBAHME €&
VHTEeNeKTa 1 00LLeli KynbTypbl. O6yyeHne YMEHUIO YUUTLCA U NPOLOMKATb CBOE 06pa3oBaHme
CaMOCTOATE/IbHO CTAHOBUTCS OLHOMN M3 BOXHENLUNX (DYHKUWIA Yy4eBHbIX NPeaMeToB.

B CBS31 C 3TUM NpU U3yUYeHUM NpPeAMeTa B OCHOBHO LLKOME AOMUHMPYHOLLIEE 3HAYEHNE NPUOBPEen Takume
Lenn, Kak:

(hopmmMpoBaHVe MHTENNEKTYaNbHO Pa3BUTO NMYHOCTY, FOTOBOI K CaMO06Pa30BaHuio, COTPYAHNYECTBY,
CaMOCTOSTE/IbHOMY MPUHATUIO PeLLIEHNIA, CNOCOBHO aaanTMpPoBaThes K 6bICTPO MEHSHOLLMMCS YCOBUSM
KU3HU;

HanpaBNeHHOCTb 06YYeHMS Ha CUCTEMATMYECKOE MPUOGLLIEHME YUaLLMXCS K CAMOCTOSATENNbHOM



Mo3HaBaTe/IbHON AeATENbHOCTU, HayYHbIM METOAAM MO3HaHNS, POPMUPYIOLLMM MOTMBALMIO N Pa3BUTHE
CMOCOGHOCTEN K XUMUW;

obecneyeHre YCnoBmii, CNoCOOCTBYOLLMX NPUOBPETEHNIO 0OYYaOLMMICA OMbITa Pa3HOO6Pa3HON
AEATENbHOCTY, MO3HAHMS 1 CAMOMO3HaHMS, K/HOUEBbIX HABbIKOB (K/THOUEBLIX KOMMETEHLWMIA), UMEIOLLMX
YHUBEPCa/IbHOE 3HaYeHWe A5 Pa3nnyHbIX BUAOB AEATENbHOCTHY;

(hopMUpoBaHMEe YMEHWIT 0OBACHATL U OLEHUBATb SBEHNS OKPY)KAtOLLIEr0 MUpa Ha OCHOBAaHMW 3HAHMWIA 1
OnbITa, MONYYEHHbIX NPU N3YUYEHUN XUMUW;

(hopMmMpoBaHe y 06YyHaOLLMXCA TYMaHUCTUUYECKUX OTHOLLIEHWIA, MOHMMaHWS LEEHHOCTU XUMWUYECKNX
3HaHWI ANs BbIPabOTKM 3KOMOrMYECKN Lienecoobpas3Horo NoBeeHns B ObITy 1 TPYAOBOI AeATENBHOCTY B
LIeNSIX COXPaHeHMs CBOEr0 3[40P0BbS 1 OKPY)KatoLLLE NPUPOAHOIA cpefpbl;

pasBUTME MOTMBALMMN K 06YYEHMIO, CMOCOBHOCTEN K CAMOKOHTPO/HO M CaMOBOCMMTaHUIO Ha OCHOBE
YCBOEHWS 06LLeYeIoBeHeCKMX LLEHHOCTel, FOTOBHOCTW K OCO3HaHHOMY BblGOPY NPOMUASA 1 Hanpas/eHHOCTY
JanbHenLero 0byyeHus.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

BelmecTBO 1 XUMHYECKAasi peaKkmus

Mepnoanyeckunii 3akoH. MNepuoanyeckas cucTeMa XMMmnYecknx anemeHToB [. V. MeHgeneesa. CTpoeHue
aToMOB. 3aKOHOMEPHOCTY B U3MEHEHWMN CBOMCTB XMMMUYECKMX 3/1IEMEHTOB NePBbIX TPEX NEPUOLOB, Kanus,
KanbLWs 1 X COAMHEHWI B COOTBETCTBMU C MOIOXKEHVEM 3/1EMEHTOB B [epnoanyeckoil cucteme n
CTPOEHMEM UX aTOMOB.

CTpoeHMe BeLLeCTBa: BUAbI XMMUYECKOI CBSA3N. TUMbl KPUCTANIIMUYECKMX PELLETOK, 3aBUCUMOCTbL CBOMCTB
BeLecTBa OT TUMa KPUCT/IMYECKOIN PeLLETKM U BUAA XUMUYECKOI CBA3W.

Knaccnukaumsa n HoMeHKIaTypa HeopraHnM4eckmx BeLlecTs (MeXayHapoaHas v TpuBMasibHas).
XVMUYeCKMe CBOMCTBA BELLECTB, OTHOCALLMXCS K PasIMyHbIM KiaccaM HeOpraHUYeCcKUX COeMHEHNIA,
reHeTMyecKas CBsi3b HEOPraHNYeCKMX BELLLECTB.

Knaccuhmkaums XMMUYeCKMX peakLmii No pasnyHbIM nprsHakam (Mo YMcny 1 cocTaBy y4acTBYHOLLMX B
peakL1n BeLecTB, No Tenn0BoMY 3((eKTY, MO M3MEHEHNIO CTENEHEN OKUCNEHNS XUMUYECKMX 3/IEMEHTOB,
no 06paTMMOCTK, MO Y4acTUIO KaTanm3aTopa). JK30- U IHA0TEPMUYECKME peakLmm, TEPMOXUMUYECKNE
ypaBHeHUS.

MoHATNE O CKOPOCTU XMMMUYECKON peakumn. MoHATME 06 06paTUMbIX 1 HEOOPATUMBIX XUMUYECKUX
peakumnsax. MoHATYE 0 TOMOTEHHbIX U FreTeporeHHbIX peakumsax. MoHATHe 0 XMMUYECKOM paBHOBECUMW.
PakTOopbI, BAUSAIOLLME HA CKOPOCTb XMMUYECKOIN PeakLun 1 NosIoXKeHNe XMMUYECKOr0 paBHOBECHS.

OKMCNNTENbHO-BOCCTAHOBUTENbHbIE PeakLn, 3N1EKTPOHHDIV 6anaHC OKUCINTEIbHO-BOCCTaHOBUTE/TbHOM
peakuumn. CocTaB/eHne ypaBHEHNIA OKUCIUTENIbHO-BOCCTAHOBUTE/IbHBIX PeaKLMil C NCoNb30BaHNEM MeTOoAa
3NIEKTPOHHOI0 6anaHca.

Teopus 3NeKTPOIMTUYECKOW AUccoumalmn. SNeKTPOIUTbI U He- 3N1eKTPONNTbI. KaTUOHbI, aHUOHBI.
MexaHu3m guccoumamm BeLLECTB € Pas/IMyHbIMU BULAMU XMMUYECKOR cBA3W. CTeneHb Auccoumauunu.
CusibHble 1 cnabble 3N1eKTPONUTLI.

PeakLn MOHHOro 06MeHa. Y CoBus NPoTeEKaHNA peakuuii NOHHOro 06MeHa, NO/HbIe N COKPaLLEHHbIe
MOHHbIEe YpaBHeHWs peakunid. CBOWCTBA KUC/OT, OCHOBaHWI 1 COJeii B CBETE NPeLCTaB/IeHNin 06
3NEKTPONNTMNYECKOM Anccoumaumm. KavecTBeHHbIe peakuuy Ha MOHbI. MoHATUE 0 rMaponu3e Conei.

XVMUYECKNIA IKCMIEPUMEHT: 03HAKOM/EHWEe C MOAENAMUN KPUCTIIMYECKNX PELLETOK HEOPraHUYEeCKMX
BELLECTB — MEeTa/I/IOB 1 HEMETA/IOB (rpadura 1 anmasa), ClI0KHbIX BELLECTB (X1opuaa HaTpus);
nccnefoBaHMe 3aBMCMMOCTM CKOPOCTM XUMWUYECKOW peakLiMn 0T BO3AeNCTBUA Pa3yHbIX (haKTOpOB;
“ccnefioBaHvie 3M1eKTPONPOBOAHOCTM PACTBOPOB BELLECTB, NPoLecca AUCCOLMALIMI KUCTOT, LLENoYei 1 coneil
(BO3MOXXHO MCMO/Ib30BaHME BUAEOMATEPUA/IOB); MPOBELEHE OMNbITOB, UNTOCTPUPYHIOLLMX NPU3HAKN
NPOTeKaHWs peakLnii MOHHOro obmMeHa (06bpa3oBaHWe 0CafKa, BblAeneHve rasa, 06pasoBaHue BOAbl); OMbITOB,
WNNKOCTPUPYIOLLMX NPUMEPLI OKUCUTENbHO-BOCCTAHOBUTESTbHBIX peakLuuii (ropeHue, peakLmmn pasnoxeHus,
COefMHEeHNS); pacro3HaBaHne HeopraHNMYecKnX BELLLECTB C MOMOLLbHO KaYeCTBEHHBIX peakLuid Ha VOHBI;
peLLeHVe 3KCrepMMeHTaIbHbIX 3aau.

HemeTa/jibl 1 HX COeIMHECHUSA

O06LLas XapaKTepucTVKa ranoreHoB. OCO6EHHOCTM CTPOEHMS aTOMOB, XapaKTePHbIe CTEMEHU OKUC/IEHNS.
CTpOoeHwe 1 13NYECKIe CBOIMCTBA NPOCTbIX BELLECTB — FaloreHoB. XMMUYECKMe CBOVCTBA Ha MpUMepe
xnopa (B3aMMOAECTBME C MeTaN1aMu, HeMeTaiamu, Lwenovamu). Xnopoeogoposd. ConsiHasi KUCNoTa,
XUMUYECKIME CBOICTBA, NOMyYeHNe, NprMeHeHne. [eiicTBuMeE X/1opa U X/I0pOBOA0PO/a Ha OPraHn3m
YenioBeKa. BaxkHelLne XNOpuabl N UX HaXOX/EHVE B NMPUPOJeE.

O6ulan xapakTepucTuka aneMmeHToB VIA-rpynnbl. OCO6eHHOCTM CTPOEHUS aTOMOB, XapaKTepHbIe CTeMNeHu
OKUCNEHUA.



CTpoeHwe 1 hr3nyeckmne CBONCTBa NPOCTbIX BELLLECTB — KMUCNOPOAA U cepbl. ANOTPOMHbIE MOAN(MKALMN
Kucnopoga 1 cepbl. XmMmuyeckume cBolicTa cepbl. CepoBOAOPOS, CTPOEHNME, (U3NYECKME U XUMUYECKME
cBolicTBa. OKCKApI Cepbl Kak NpeAcTaBUTENN KACMOTHBIX OKCKUAoB. CepHas K1CIoTa, nsnyeckie 1
XMMMYECKMe CBOICTBa (06LLMe KaK NpeacTaBUTENs Knacca KUCIOT U cneuudunyeckme). XnMmndeckmne
peakLu, NeXalline B OCHOBE NMPOMbILLIEHHOTO cnoco6a NonyyYeHWs CEPHOI KUCNOTbl. MpumMeHeHne. Conu
CEPHOI KNCNOTbI, KAYECTBEHHAA peakLmMa Ha cynbaT-noH. HaxoxaeHne cepbl 1 eé CoeIMHEHNIA B MPUPOE.

XVMUYecKoe 3arpsisHeHMe OKpYXKatoLLeld cpebl COeAMHEHUAMM cepbl (KUCNOTHbIE JOXAN, 3arps3HeHNe
BO34yXa 1 BOLOEMOB), CNOCO6bLI ero NpefoTBpaLleHus.

O6Lan xapakTepuctuka anemeHToB VA-rpynnbl. OCO6eHHOCTY CTPOEHWNSA aTOMOB, XapaKTepHble CTENEHW
OKUCTIEHUS.

A30T, pacrnpocTpaHeHue B Npupoae, prsnyeckre n XMMnyeckme ceoinctea. KpyroBopoT asoTta B NpUpoge.
AMMUaK, ero m3nyeckmne n XMM1MYeckune CBOMCTBA, MNoTydeHne 1 npumeHeHne. Conm aMMOHUSA, UX
(hn3nYecKme N XMMMYeCKne CBOMCTBA, NPYMeHeHMe. KayecTBeHHas peakums Ha MOHbl aMMOHUSA. A30THas
KICNOTa, eé nosyyeHne, ranyeckme n XMMmMyeckme cBocTBa (06LMe Kak NpeacTaBuUTeNs Knacca KUCNoT u
crneuundguyeckre). Icnonb3oBaHne HATPATOB U COMeli aMMOHMS B Ka4eCTBe MUHePa/IbHbIX YA00PeHWiA.
XMMMNYECKOe 3arps3HeHne OKpYXXatoLLeli cpefibl COeAMHEHUAMN a30Ta (KUCMOTHbIE LOXAW, 3arpsA3HeHME
BO3AyXa, NMOYBbl 1 BOLOEMOB).

dochop, annoTponHble MoanuKaumm gocgopa, hranyeckme n XMmMmMyeckme ceoictea. OKeug,
thocopa(V) u poctopHas KMCNoTa, (PU3NYECKME U XMMUYECKIME CBOMCTBA, NosyyeHue. Vicrnonb3oBaHme
(hocthaToB B KaueCcTBe MUHEPasIbHbIX YA0OPEHUI.

O6ulan xapakTepucTuka anemeHToB IVA-rpynnbl. OCO6eHHOCTM CTPOEHUS aTOMOB, XapaKTepHbIe CTeMNeHu
OKUCIEHUS.

Yrnepog, anioTponHble MOAUMUKALMA, pacnpoCcTpaHeH e B MPUPOAE, PU3NYECKME U XUMNYECKIE
ceoictea. Agcopbums. KpyrosopoT yrnepoga B npupoge. OKcuapbl yrinepoja, nx Granyeckme n XMmmnyeckme
CBOICTBA, AEVCTBIE Ha XXMBble OPraHn3Mbl, NOMYYeHKE Y NPUMEHEHME. DKOMOrMYeckme npobnemsl,
cBAi3aHHble ¢ okeraom yraepoga(lV); rmnotesa rnobasbHOro NOTENIEHNA KNMMaTa; NapHNKOBbLIN 3h(eKT.

YronbHas KUCNoTa U eé Conu, Nx U3nyeckme N XMMUYecKne CBOMCTBA, NoJTyYeHNe 1 NPUMEHEHNE.
KauecTBeHHan peakuus Ha KapboHaT-NOoHbI. Vicnonb3oBaHye KapboHaToB B ObITY,
MeAuLMHE, NPOMbILLIIEHHOCTU U CENbCKOM XO3AACTBE.

MepBOHaYa/IbHbIE NOHATMA 06 OpPraHNYecKMX BELLECTBaX KakK O COeAIMHeHUsAX yrnepoaa (MeTaH, aTaH,
3TWNEH, aueTuIeH, 3TaHON, INLEPVH, YKCYCHas K1CN0Ta). X COCTaB U XMMUYECKOe CTPoeHue. MoHATHe 0
BMOMOrNYeCKN BaXXHbIX BELLECTBaX: Xupax, 6enkax, yrnesofax — 1 nx ponuv B X13HU YenoBeka.
MatepuanbHOe eA1HCTBO OPraHUYECKMX U HEOPraHNYeCKUX COeAVHEHWA.

KpeMHuiA, ero husnyeckne N XMMmn4yeckune CBOMCTBa, NosydeHve 1 npumMeHeHve. CoeavHeHUs KpeMHUS B
npupoge. Obwwme npescTasneHns 06 okeunge kpeMHUA(1V) 1 KpeMHWEBOR KucnoTe. CUNNKaTbI, UX
1CNO/b30BaHVE B ObITY, MeANLMHE, NPOMbILLIEHHOCTU. BaxKHelLMe CTPOUTENbHbIE MaTepuasibl: KepammKa,
CTEK/10, LIEMEHT, BGETOH, Xene306eToH. Mpobnembl 6e30MacHOro UCNoMbL30BaHNSA CTPOUTE/NbHBIX MaTepuanos
B MOBCEAHEBHOW XXN3HW.

XVMMUYECKNIA IKCNEPUMEHT: 13yyeHre 06pa3LLoB HEOPraHNYECKMX BELLECTB, CBOWCTB CONAHOMN KUCNOTbI;
NpoBefeHNe Ka4YeCTBEHHbIX PeakLMil Ha XNOPUA-NOHBI U HabMKOAeHVE NMPU3HAKOB UX NPOTEKaHUS; ONbIThI,
oTpaxaroLye Pr3nYecKre N XMMNYECKIEe CBONCTBA raoreHoB 1 UX COeAMHEHNI (BO3MOXHO 1CMO/b30BaHMe
BUeoMaTepranoB); 03HaKOM/IEHMe C 0bpa3Lammn X1opnaos (raoreHna0B); 03HaKOM/eHKe ¢ obpasuamu
Cepbl 1 eé coeIMHEHMSMM (BO3MOXKHO MCMO/b30BaHUE BAeOMaTepranos); HaboaeHve npoLecca
06yrnmBaHms caxapa nog AencTBueM KOHLEHTPUPOBAHHOWN CEPHOM KUCNOTbI; U3YYeHWEe XMMUYECKMX
CBOWCTB pa36aB/ieHHON CepHO KUCMOTbI, MPOBEAEHME Ka4YeCTBEHHOM peakLmm Ha Cynb(aT-noH v
HabntofjeHne Npu3Haka eé NpPoTeKaHWs; 03HaKOM/IEHVE C (P131YECKUMM CBOMCTBaMM a30Ta, (hoctopa 1 nx



COeAiMHeHNI (BO3MOXXHO MCMO/b30BaHWE BAeOMaTepranos), 06pasLiamm asoTHbIX 1 (DOCPOPHbIX
yA06peHnid; nonyyeHune, cobrpaHune, pacno3HaBaHve ¥ U3yyeHvie CBOMCTB aMMMaKa; NpoBejeHne
KauyeCcTBEHHbIX PeakLMii Ha MOH aMMOHWS 1 OCtaT-UoH U U3ydeHVe NPU3HAKOB KX NPOTEKaHUS,
B3aVIMOZENCTBUE KOHLLEHTPUPOBAHHOM a30THOW KUCNOTbI C MefbHo (BO3MOXHO MCMO/Mb30BaHne
BMAeoMaTepranos); U3yyeHne MOAeNe KpUCTaNIMYECKNX PELLETOK asiMasa, rpauTa, gyniepeHa;
03HaKOM/IeHMe C NPOL,ECCOM afcopbLmm pacTBOPEHHBIX BELLECTB aKTUBMPOBaHHbLIM YI/IEM 1 YCTPOCTBOM
npoTMBOrasa; nosyyeHve, cobrpaHune, pacrnosHaBaHvie 1 U3y4eHne CBOMCTB YI/IEKUCNOro rasa; npoBejeHune
KauyeCcTBEHHbIX peakLMii Ha KapboHaT- 1 CUINKAT-MOHBI U N3YyYeHne NPU3HAKOB UX NPOTEKaHWS;
03HaKOMJIEHMe C MPOLYKLMEN CUINKATHON NPOMbILLNIEHHOCTU; PELLEHME IKCMEePUMEHTa/IbHbIX 33a4 Mo
TeMe«BaxxHelLLe HEMETabl Y UX COEAUHEHUS».

MeTajuibl M HX COeAUMHEHUS

O6Lwan xapakTepucTKa XMMUYECKMX 3/1eMEHTOB — META/INI0B Ha OCHOBAHMW MX MOJIOXEHNS B
MeproanyecKoii cucteme XMMUYECKMX aneMeHToB [. V. MeHfeneeBa 1 CTpoeHus atoMoB. CTpoeHue
MeTaNoB. MeTanmyeckas CBA3b ¥ MeTa/IIMYECKas KpUCTaIIMYECKas peLleTKa. SNeKTPOXUMUYECKUIA P
Hanps>KeHWn MeTaNoB. PU3NYECKMe N XMMUYEeCKMe CBoMCTBA MeTaslioB. O6LLme Crocobbl MonyYeHUs
MeTa1N0B. [oHATME 0 KOPPO3UM METAINI0B, OCHOBHbIE CMOCO6bI 3aLLMThI X OT KOppo3uun. Cnasbl (CTasb,
YyryH, LIOPaIIOMUHUIA, BPOH3a) U UX NMPUMEHEHNE B ObITY U NPOMbILLIEHHOCTW.

LLlenoyHble MeTan/Ibl: MON0XKeHNE B [epMoANYEeCKOli CUCTEME XMMMYECKMX 3nemMeHToB . V. MeHfeneesa;
CTPOEHUE X aTOMOB; HaX0XAeHWe B Npupoge. PU3nYECcKMe 1 XMMUYECKIME CBOICTBA (Ha NpUMepe HaTpus 1
Kanus). OKCnabl N TUAPOKCUAbI HATPUA 1 Kanns. NPUMEHEHNE LENOYHBIX METAI0B U UX COEAVHEHWIA.

LLlenoyHo3eMesnbHble MeTa/I/bl MarHWU 1 KasibLiA: NONOXeHNe B MeproguyYecKoin cucTeMe XMMmMYeCKnX
anemeHTOoB [. . MeHaeneesa; CTPOEHME UX aTOMOB; HaxoXaeHne B npupoge. Pusnyeckme n XMMnyeckue
CBOICTBA MarHus 1 KabLmsi. BaxxHeilumne coegnHeHns Kanbumsa (oKeug, rugpokeng, conn). XXecTkocTb
BOAbI 1 CNOCOObI €€ YCTPaHEeHNS.

ANOMVHWIA: NonoXeHve B Mepnoamnyeckoli CUCTEME XUMUYECKIX 3neMeHToB [. V. MeHaeneesa;
CTPOEHUE aTOMa; HaXOXAeHWE B NpUpoae. PUNUECKIE N XUMUYECKIE CBOWCTBA a/IIOMUHMUS. AMKDOTEPHbBIE
CBOICTBA OKCUA 1 TMAPOKCUIA allOMUHMS.

YKeneso: nonoxeHvie B Mepnoamnyeckoin cucteme XMMMYeCcKnx anemeHTos . M. MeHaeneesa; CTpoeHme
aToma; Haxox/eHvie B npupoge. PU3nYecKne N XMMnMYeckune CBOMCTBa Xenesa. OKcUAbl, TMAPOKCUAbI U COMK
xenesa(ll) n>xenesa(lll), nx coctas, CBONCTBA M NONYyYEHME.

XNUMUYECKNIA 3KCNEPUMEHT: 03HAKOM/EHME C 06pa3LaMn MeTasNIOB M CMNaBOB, MX (IU3NYECKNMM
CBOMCTBaMM; N3y4eHre pe3ynbTaToB KOPPo3uy MeTasifioB (BO3MOXHO MCMO/b30BaHWE BUAeOMaTePUaos),
0CO6EeHHOCTE B3aMMOAENCTBUS OKCUAA KanbLMs U HATPUS € BOAOK (BO3MOXXHO MCNO/b30BaHMe
BMAEOMaTePMasioB); NCCNeA0BaHVE CBONCTB XXECTKOIN BOAbI; NPOLIeCca roOpeHns Xenesa B KNCN0poae
(BO3MOXXHO MCMOMb30BaHME BUAEOMATEPUANOB); NPU3HAKOB MPOTEKAHUS KaYeCTBEHHbIX PeaKL il Ha MOHbI
(marHus, Kanbums, antoMuHUA, unHKa, xxenesa(ll) nxenesa(lll), meaun(ll)); HabnogeHMe 1 onucaHmne
MPOLLECCOB OKpaLUMBaHWA NiaMeHn MOHaMN HaTpUs, Kaivs U Kasibmus (BO3MOXKHO MCMO/b30BaHUe
BMAeOMaTeprasioB); UccneaoBaHe aM)OTEPHbIX CBOMCTB MMAPOKCUAA alIFOMUHNA U TMAPOKCUAA LUHKA;
peLLeHe 3KCrnepMMeHTabHbIX 3aa4y No TeMe «BaxkHeliwme MeTansibl U UX COEANHEHNS».

XuMus M OKpYyKamoLas cpeaa

HoBble MaTepurasbl U TeXHONOrMK. BelllecTBa U MaTepuabl B NOBCEAHEBHOM YXXU3HN YenoBeka. XnMus v
30,0poBbe. be3onacHoe NCNob30BaHWE BELLLECTB M XMMUYECKMX peakLmnii B ObITy. MepBas NOMOLLb Npu
XVMUYECKNX 0XOrax 1 oTpaBnieHnsX. OCHOBbI 3KONOrMYECKO FPamMOTHOCTU. XUMUYECKOE 3arpsi3HeHMe
OKpy>XXatoLLen cpefpbl (MpegensHas fonyctumas KoHUeHTpauus sewects — MAK). Ponb xuMun B peLueHnm
3KOJIOTMYECKMX MPO6/IeM.



MpUPOAHbIE UCTOYHMKW YTNEBOAOPOAOB (YroNb, NPUPOAHbIN ra3, HedTb), NPOAYKTLI MX NepepaboTKuM, NxX
PO/b B ObITY M MPOMbILLIEHHOCTH.

XVMUYECKMNI IKCMIEPUMEHT: 13y4yeHne 06pa3LoB MaTepranoB (CTEKNO, CNiaBbl METaNIOB, NOSIMMEPHbIE
marepuansbi).

Me)l(l'lpelIMeTHbIe CBSA3H

Peanmsauns MeXXnpeaMeTHbIX CBS3el NPy U3yUYeHU XUMIM B 9 Kacce OCYLLECTBSETCA Yepes
MCMO/b30BaHME Kak 06LLMX eCTECTBEHHO-HAYYHbIX MOHATUIA, TaK M MNOHATUIA, ABASIOLLUXCSH CUCTEMHBIMU 415
OTA€eNbHbIX NMPeAMETOB eCTECTBEHHO-HAYHYHOI0 LMK/Ia.ean3aLms MeXNpeaMETHbIX CBA3EA Npy N3ydeHUN
XMW B 9 KNnacce OCYLLECTB/IAETCS Yepes UCMO/b30BaHUE KaK 06LLMX eCTECTBEHHO-HAYUHbIX MOHATWIA, Tak U
MOHATUNA, ABNAOLLMXCA CUCTEMHBIMMN AN OTAENbHbIX MPeAMETOB eCTECTBEHHO-HAYHYHOI0 LMK/a.

O6LLMe ecTeCTBEHHO-HayUHble MOHATUS: HayuHbIli (haKT, FUMnoTe3a, 3aKoH, TEOPUSI, aHaIU3, CUHTES,
KnaccugmkaLms, NepmoanyHoCTb, HabntoAeHNe, IKCNEPUMEHT, MOAENMPOBaHVE, U3MEPEHE, MOAENb,
SIBNEHNE, NapHUKOBbIV 3PEKT, TEXHONOTS, MaTepuassbi.

dunsmka: matepus, aTom, 3/1eKTPOH, MPOTOH, HEUTPOH, UOH, HYK/IUA, N30TONMbI, PaANOAKTUBHOCTD,
MOJIeKYNa, 3NeKTPUYECKNIA 3apsij, NPOBOLHUKW, NMOMYNPOBOLHWNKN, ANANEKTPUKN, (DOTO3NIEMEHT, BELLECTBO,
Teno, 06bEM, arperaTHoe COCTOsIHMe BeLLEeCTBa, a3, pacTBOpP, PACTBOPMMOCTb, KPUCTA/IIMYECKAA PeLLeTKa,
CnnaBbl, (BN3NYECKNE BENNYUMHDI, EANHULIBI U3MEPEHNS, KOCMUYECKOE MPOCTPAHCTBO, MaHeTbl, 3B€34bl,
ConHue.

Buonorusa: oTocuHTEs, AbIXaHue, brochepa, 3KOCUCTEMA, MUHEPa/IbHbIE YA0OPEeHUS, MUKPO3/IeMEHTbI,
MaKpO3/IEMEHTbI, MUTaTe/bHbIe BELLECTBa.

"eorpagms: atmocdepa, rmapocgepa, MUHepasibl, FOPHbIE MOPO/bI, MOME3HbIE UCKOMAaeMbIe, TOMINBO,
BOAHbIE Pecypchl.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yueHne xummm B 9 Knacce Hanpas/ieHO Ha JOCTUKEHNE 00YYaIOLLMMICA IMYHOCTHBIX, METaNpeaMeTHbIX
1 NPeAMETHbIX Pe3y/bTaToB OCBOEHMS y4eBGHOro npeameTa.

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS MPOrPaMMbl OCHOBHOMO 06LLEro 06pa3oBaHust 4OCTUTaOTCS B XOAE
06YYEHUst XUMUMN B €IHCTBE YYeGHOI 11 BOCMIMTATENbHON fesTenbHoCcT OpraHn3aummy B COOTBETCTBUM C
TPaANLIMOHHBIMU POCCUIACKUMM COLIMOKYbTYPHBLIMU 1 lyXOBHO-HPABCTBEHHBIMMW LIEHHOCTSIMM, MPUHSATLIMY
B 06LLIECTBE NpaBMIaMi 1 HOPMaMi MOBEAEHNS U CMIOCOBCTBYIOT NPOLIECCaM CaMOMO3HaHUs, CaMOPa3BUTUS
1 coLManm3aLmm 06yyatoLLIMXcs.

JINYHOCTHbIE pe3ynbTaTbl OTPAXKAKT CHOPMUPOBAHHOCTb, B TOM YUC/IE B YaCTU:

HanHOTI/I'leCKOFO BOCIIMTAHUA

1) LEHHOCTHOrO OTHOLLEHUS K OTEYECTBEHHOMY KY/IbTYPHOMY, MICTOPUYECKOMY 1 HAyYHOMY Hacneauto,
MOHWMaHWA 3HAYEHUA XUMUYECKO HAYKMN B XXM3HW COBPEMEHHOMO 06LL,EeCTBa, CNOCOOHOCTY BafeThb
[AOCTOBEPHOM MH(opMaL el 0 NepeoBbIX LOCTUXKEHUAX U OTKPbITUSX MUPOBOM U OTEYECTBEHHOM XUMUK,
3aMHTEPECOBAHHOCTU B HAaYUHbIX 3HAHMSX 06 YCTPONCTBE MMpa U 0BLLECTBA;

I'paknaHCcKOro BOCIIMTAHMS

2) NpeacTaBeHNs 0 coLnanbHbIX HOPMax 1 NpaBuiax MeX/IMYHOCTHbLIX OTHOLLEHWIA B KONNEKTMBE,
KOMMYHWKaTUBHON KOMMNETEHTHOCTY B 06LLECTBEHHO MONE3HON, yU4ebHO-MUCCef0BaTeIbCKOM, TBOPUECKOW U
ApYrux Bugax fesTenbHOCTU; TOTOBHOCTU K pa3HOOOPa3HON COBMECTHOW AeATeNbHOCTMN MPY BbIMNOHEHUN
y4eOHbIX, NO3HaBaTe/IbHbIX 3a4au, BbIMO/THEHUN XUMUYECKNX SKCMNEPUMEHTOB, CO34aHNN YYeOHbIX MPOEKTOB,
CTPeM/IEHUA K B3aMIMOMOHUMAaHMIO 1 B3aUMOMOMOLLM B MPOLIecCce 3TON y4ebHOW AeATeNlbHOCTW; FrOTOBHOCTU
OLeHMBaTb CBOE NMOBEAEHNE N MOCTYNKN CBOMX TOBapULLEN C NO3ULMN HPABCTBEHHbIX M MPaBOBbLIX HOPM C
YUYETOM 0CO3HaHWS NOCNeSCTBUI MOCTYMNKOB;

HEHHOCTI/I HAYYHOI'O IMO3HAHUSA

3) MMPOBO33PEHYECKNX MPEACTaBNEHNIA O BELLECTBE N XMMUYECKOWM peakLn, COOTBETCTBYHOLLMX
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKN U COCTaBNSAOLLMX OCHOBY /19 MOHUMaHUSA CYLLHOCTN Hay4HOM
KapTUHbI M1Pa; NPeSCTaB/ieHnin 06 OCHOBHbLIX 3aKOHOMEPHOCTAX PasBUTUSA NPUPOLbI, B3aMMOCBA3AX
4eloBEKa C NPUPOAHOIA Cpefioi, O PON XMMUK B NO3HAHWUM 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTe/IbHbIX MOTUBOB, Harpas/eHHbIX Ha NOTyYeHNe HOBbIX 3HaHWIA MO XUMUMW, HEOOXOAUMbIX A/15
06bACHEeHMSt HAbNHOAAEMbIX MPOLECCOB W ABMEHNI;

5) no3HaBaTe/lbHO, MH(POPMALMOHHOM 1 YNTaTeNbCKOW KY/bTYPbl, B TOM YWC/E HaBbIKOB
CaMOCTOATE/IbHOW PaboTbl C y4e6HbIMU TEKCTaMK, CNPaBOYHON NUTepaTypoid, LOCTYMHbIMU TEXHUYECKAMMU
cpefcTBamMy MH(OPMALMOHHBIX TEXHOIOMUI;

6) nHTepeca K 06y4YeHMIO 1 MO3HaHWIO, NH0603HATENbHOCTH, FOTOBHOCTM 1 CNOCOBHOCTM K
caM0o06pa30BaHuWIO, NPOEKTHOW N UCCeL0BaTENbCKOW AeATENIbHOCTU, K 0CO3HaHHOMY Bbl60OpPY
Hanpae/eHHOCTW ¥ YPOBHSA 06yYeHUs B fa/lbHENLLEM;

®opMHUpPOBaHUS KYJIbTYPbI 310POBbs

7) 0CO3HaHUS LEEHHOCTU XKM3HW, OTBETCTBEHHOI0 OTHOLLEHUS K CBOEMY 3/10POBbIO, YCTAHOBKM Ha
3/10POBbIi 06pa3 XKM3HWU, 0CO3HAHWS NOCNEACTBUIA N HEMPUSTUS BPEAHbIX MPUBbIYEK (YNOTpe6ieHNs
anKoross, HapKOTMKOB, KypeHus), He06X0AMMOCTM COB/0IeHUS NpaBu 6e30MacHOCTM NP 06BpaLLLEHNN C
XUMUYECKMMU BELLECTBAMM B ObITY 1 peasibHOW YXM3HW;

TpyaoBoro BocnuraHus
8) MHTepeca K NpPakTUYeCKOMyY U3y4eHuIo Npodeccuii 1 Tpyda pasINYHOro poa, yBaeHue K Tpyay 1



pesynbTaTaMm TPY/AOBOM AeATENbHOCTM, B TOM UIC/E HA OCHOBE NPUMEHEHWS NPEAMETHbIX 3HAHWI MO0 XUMUN,
0CO3HaHHOr 0 BblbOpa MHAMBUAYA/IbHOM TPAEKTOPUM NPOLO/MKEHNS 06pa30BaHMs C YHETOM IMYHOCTHbIX
WNHTEPECOB 1 CMOCOBHOCTU K XUMUW, O6LLIECTBEHHBLIX MHTEPECOB M NOTPEBHOCTEN; YCMELLHOM
NPotheccMoHaIbHOM AeSATENbHOCTU U Pa3BUTUA HEOOXOAMMbIX YMEHWIA; FOTOBHOCTb afjanTMpoBaThCs B
npoceccroHanbHo cpese;

IKO0JIO0rHIeCKOro BOCIIUTAHHSA

9) 3K0O/I0rMYecKm LienecoobpasHoro OTHOLLEHMS K MPUPOJAE KakK MCTOYHMKY XXU3HM Ha 3eme, OCHOBE eg
CYLLLeCTBOBaHMS, MOHUMaHMWS LLEeHHOCTY 3[40POBOro 1 6e30nacHOro 06pasa »K13Hu, OTBETCTBEHHOIO
OTHOLLEHWS! K COBCTBEHHOMY (II3NUECKOMY 1 MCUXNYECKOMY 3[40P0BbIO, 0CO3HAHMSA LLEHHOCTU COBMOAEHMS
npasun 6e30nacHOro NoBefeHMA NPy paboTe C BELLLECTBAMU, a TAKXKE B CUTyaUMsX, YTPOXaroLWMX 340P0OBbIO
1 XXN3HW NIOAEN;

10) cnoco6HOCTN NPUMEHSATL 3HaHWS, NOTyYaeMble NPY U3YHEHUN XMW, NS PeLLeHNs 3a4a4, CBA3aHHbIX
C OKpY)KatoLLeli MpUpOAHOI Cpefoi, NMOBbILUEHNS YPOBHS 3KONOTMYECKOI Ky/bTypbl, 0CO3HAHUS
rno6anbHOro XxapakTepa 3KO/0rMYeCcKnX Npobiem 1 NyTei Ux peLLeHns NOCPeACTBOM METOA0B XumMum; 11)
3KOJIOrMYECKOTO MbILLIEHMSA, YMEHWS| PYKOBOACTBOBATLCA UM B NMO3HaBaTe/IbHOM, KOMMYHUKATUBHOW 1
CoLMasibHOW NpaKTuKe.

METAINIPEJMETHBIE PE3YJIBTATBI

B coctaBe meTanpeamMeTHbIX pe3y/ibTaTOB BbILENAT 3HAUYMMble A4/19 (hOPMUPOBaHUA MUPOBO33PEHUS
06LLeHay Hble MOHATUA (3aKOH, TeopUs, MPUHLMM, TMNOTE3a, (PaKT, cUcTema, NPOLLECC, IKCMEPUMEHT 1 Ap.),
KOTOpble UCMO/b3YHTCA B ECTECTBEHHO-HAYYHbIX YYeBOHbIX NpeAMeTax U No3BO/AOT Ha OCHOBE 3HaHWI U3
3TUX NPeAMEeTOB (hOPMMPOBATL NPeLCTaB/eHNe O Lie/IOCTHON HayUYHOW KapTUHe M1Pa, U YHUBEPCATbHbIE
yuebHble feincTBua (No3HaBaTe/IbHble, KOMMYHVKaTUBHbIE, PETrYNATUBHbLIE), KOTOPbIE 06ecneynBatoT
(hopmMMpOBaHMe rOTOBHOCTUN K CAMOCTOATE/IbHOMY MJIAHVPOBAHMIO M OCYLLECTB/IEHNIO Y4eOHOW
LeATeNbHOCTH.

MeTanpegMeTHbIe pe3ynbTaTbl OCBOEHUA 06pasoBaTean017| nporpamMmmsbl Mo XMMmnmn OTpaKaroT OBlajeHNE
YHUBEPCa/IbHbIMW MO3HaBaTE/IbHbIMU ,CI,EI‘/JICTBI/IFIMI/I, B TOM 4YuChne:

Ba30BbLIMH JOrH4eCKHMHA )IeﬁCTBI/IﬂMI/I

1) yMeHVeM UCMO/b30BaTh NPUEMbI IOMMUYECKOT0 MbILLIEHMS MPU OCBOEHUN 3HAHWIA: PACKPbIBaTh CMbIC/T
XUMUYECKUX MOHSATWIA (BbIAENATb UX XapaKTepHbIe NPU3HaKKM, yCTaHaBNMBaTb B3aWMOCBSA3b C APYrMMU
MOHATUAMM), CNO/MbL30BaTb MNOHATUS /151 06BACHEHUS OTAENbHbIX (DAKTOB U SIBNIEHUIA; BbIGMPATL OCHOBAHMS
1 KpUTEPUU 1S KNACCUUKALIMN XMMUYECKUX BELLLECTB U XMMUYECKUX PeakLii; ycTaHaBMBaTb NPUYNMHHO-
CNefICTBEHHbIE CBSA3U MeXAY 06bEKTaMM N3YyUeHNs; CTPOUTb NOFMYECKMe PacCyXXaeHUs (MHAYKTUBHbIE,
[eNyKTUBHbIE, MO aHaNnorunmn); Aenatb BbIBOAbI 1 3aK/IHOUEHNS;

2) YMEHVEM NPUMEHATL B NPOLIECCE NO3HAHKS NOHATUS (MPeaMeTHbIE U MeTanpeaMETHbIE),
CUMBONMYECKIE (3HAKOBbIE) MOZIENN, UCMONb3YEMbIE B XMMUM, NPe06Pa3oBbIBaTh LUMPOKO NPYMEHSEMbIE B
XMW MOAENbHbIE NPEACTABNEHUS — XUMUYECKUIA 3HAK (CUMBON 3M1EMEHTA), XM MUYecKas (hopmMyna i
YPaBHEHVE XUMMUYECKOI PeaKLM — Npi PeLLeHNI y4e6HO-N03HaBATENbHbIX 3a[a4; C YYETOM 3TUX
MOZIE/NbHbIX NPeACTaBNEHNIA BbISBNATL U XapaKTEPKU30BaThb CYLLECTBEHHbIE NPU3HAKM N3YUYaeMbIX
06BEKTOB— XMMUYECKUX BELLECTB U XUMUUYECKMX PEAKLWIA; BbISBNATL 00LLME 3aKOHOMEPHOCTH, NMPUUHHO-
CNefICTBEHHbIE CBA3U 1 MPOTMBOPEUNS B M3yUYaeMblX NPOLIECCaX W ABNEHUSX; NpeanaraTe KpUTepum 4ns
BbISIB/IEHMS 9TUX 3aKOHOMEPHOCTEN 1 NPOTUBOPEUUiA; CAMOCTOATENLHO BbIGMPATL CNOCO6 PeLleHns yHeGHOl
3a7aun (CPaBHMBATb HECKO/IbKO BAPMAHTOB PELLIEHNS, BbIGMPATL Hambonee NoaXoAsLLNiA C YUETOM
CaMOCTOSATE/bHO BbIAENEHHbIX KPUTEPUEB);

Ba3oBbIMH HCCIeA0BATEIbLCKHMH AelCTBUIMH



3) YMEHVEM MCMONb30BaTh MOCTaB/EHHbIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHWS, a TaKXKe B
Ka4yecTBe OCHOBbI AN POPMMPOBAHMA TMNOTE3bI MO MPOBEPKE NPaBUIbHOCTY BbICKA3bIBAEMbIX CYXKAEHWIA;

4) nprobpeTeHne onbITa Mo NIaHMPOBaHMIO, OPraHN3aLMmn 1 NPOBEAEHMIO YHEHNYECKMX IKCMEPUMEHTOB:
yMeHue HabnoaaTh 3a X040M MpoLiecca, caMoCTOATelbHO NPOrHO3MPOBATh ero pesynbTar, POpMy/IMpoBaTh
0606LLEHNSA 1 BbIBOAbI MO pe3y/bTaTam NPOBEeAEHHON0 OMbITa, MCCNEA0BAHNS, COCTaBATb OTUET O
npogenaHHom paboTe;

PadoToii ¢ undgopmanuei

5) ymeHneM BbI6UpaTb, aHaIM3MPOBaTh Y MHTEPMPETUPOBATL MH(OPMALMIO Pa3INYHbLIX BULOB 1 POPM
NpeLCcTaBIeHUs, NONYyYaeMyHo U3 PasHbIX UCTOYHMKOB (Hay4YHO-MOMNYNApHasA MTepaTypa XMMUYECKOr o
COZiepPXKaHus, cnpaBoYHble Mocobus, pecypcbl IHTEpHETA); KPUTUYECKN OLEHMBATH MPOTUBOPEYMBYIO U
HeA0CTOBEPHYHO MH(OPMaLMIO;

6) YMeHVeM NPUMEHSATb Pa3/IMYHblE METOAbI M 3arnpoChl MPK MOUCKE 1 0TOOPE MH(opMaLun 1
COOTBETCTBYIOLLMX fAHHbIX, HEOOXOAMMbIX A/ BbINOMHEHWUSA YYeOHbIX 1 NO3HABATEe/IbHbIX 3aa4y onpe
-[leNeHHOro TUNa; NPUoGpeTeHKE ONbITa B 06/1aCTK MCNO/Mb30BaHNSA NHDOPMAaLMOHHO-KOMMYHUKATUBHbIX
TEXHO/MOMMIA, OBNafileHMe Ky/bTYPOil aKTUBHOIO UCMO/b30BaHNSA Pa3/inyHbIX MOUCKOBbLIX CUCTEM;
CaMOCTOATE/IbHO BbIOMPaTh ONTUMaNIbHYIO (POPMY NpesAcTaBNeHns NH(opMaL N N UNTKOCTPUPOBATb
peLLaemMble 33a4M HECNIOXKHbIMU CXeMamu, AnarpaMmmamMu, pyruMmm popMamm rpauky n nx
KOMOUHaLmMsAMU;

7) YMeHVeM UCMob30BaTh Y aHa/IM3MPOBaThb B NpoLecce y4ebHOM 1 UccnefoBaTe/lbCKON LeaTeNlbHOCTH
NHHOPMALMIO O B/IMAHWUMN MPOMBILLIIEHHOCTU, CEMIbCKOMO X035NCTBA 1 TPaHCMNopTa Ha COCTOsHME
OKpY>KatoLLLeN NPUPOLAHOIA Cpeapl;

YHI/IBepCZUIbeIMI/I KOMMYHUKATUBHBIMU IIGﬁCTBI/IHMI/I

8) yMeHMneM 3agaBaTb BOMNPOCHI (B X0Ae Auanora n/unv AUCKyccum) rno CcyulecTsy o6CcyXaaeMon Tembl,
(hopMynunpoBaTh CBOV NPEeAN0XEHNS OTHOCUTENbHO BbIMOTHEHWS MPeA/I0KEHHON 3a4auu;

9) npnobpeTeHWe OMbiTa Npe3eHTauUM pe3ybTaToB BbINOHEHNS XUMUYECKOr 0 3KCMepPUMEHTa
(nabopaTopHOro onbITa, NabopaTopHO PaboThl NO UCCEA0BAHNIO CBOCTB BELLECTB, Yy4EOHOro NPOeKTa);

10) 3aMHTepecoBaHHOCTb B COBMECTHO CO CBEPCTHMKaMW NMO3HaBaTE/IbHOIN W UCCNe[0BaTENbCKOM
[eATeNbHOCTI NPW PeLLeHM BO3HUKAIOLLMX NPO6/IeM Ha OCHOBE Y4eTa 06LLMX MHTEPECOB M COrNlacoBaHMWS
no3numnin (06CyXKaeHUsi, 06MeH MHEHMSIMUN, «MO3rOBble LUTYPMbI», KOOPAUHALMNS COBMECTHbIX AENCTBUN,
onpeaeneHne KpUTepreB Mo OLIEHKE KavyecTBa BbIMOSHEHHOW paboThl 1 Ap.);

YHuBepcalbHBIMH PeryJIaTHBHBIMH A€ CTBUAMU

11) yMeHneMm camMmOCTOATE/IbHO ONPeAensaTb Lenu AedaTeNIbHOCTH, NIaHNPOBaTb, OCYLLECTBATD,
KOHTPONMPOBATb M NPV HEOOXOAMMOCTI KOPPEKTUPOBATL CBOO [eATe/IbHOCTb, BbIOMpaTh Hanbosee
3(hheKTUBHbIE CMOCOObI peLleHns y4ebHbIX 1 No3HaBaTe bHbIX 3afa4, CaMOCTOATe/lbHO COCTaBNATL U/
KOPPeKTMPOBaTb NPeAN0XEHHbIA aIrOPUTM AeACTBUIA NPU BbIMOTHEHUN 38aHNI C YYETOM MOJTyHeHWS
HOBbIX 3HaHWI 06 M3y4YaeMbIX 06bEKTaxX — BELLECTBAX U peakLmsiX; OLeHBaTb COOTBETCTBME MOTYYEHHOIO
pesynbTaTa 3asB/eHHON Lenu;

12) ymMmeHMeM 1CMob30BaTh M aHaIM3MPOBaTb KOHTEKCTbI, Npefiaraemble B YC10BUM 3aaHuiA.

HNPEIMETHBIE PE3YJIBTATBI

B cocTaBe npeMeTHbIX pe3y/ibTaToB N0 OCBOEHMIO 0643aTeNlbHOM0 COLEePXKaHWs, YCTaHOB/IEHHOMO JaHHOM
NpYMepHOiA paboyeli NPorpaMmoii, Bbl4eNAT: 0CBOEHHbIE 06Y4YaOLLMMMNCA HayUHbIE 3HAHUS, YMEHNSA 1
CMoco6bl AENCTBUIA, creumdmnyeckne 4nas NpeamMeTHON 06nacTn «Xnmns», BUAbl AeATeIbHOCTU Mo
NOMYYEeHMIO HOBOIO 3HaHMS, ero MHTepnpeTauun, NpeobpasoBaHMO U NPUMEHEHNIO B Pa3INYHBIX YYEOHbIX U
HOBbIX CUTYyaLUsX.



MpeaMeTHble pe3ynbTaTbl NPeACTaB/eHbl OTPaXKat0T CHOPMMPOBAHHOCTL Y 00YHaOLLMXCA CNeayroLLmMX
YMEHWNIA:

1) packpwisamov cmoici OCHOBHBIX XUMUYECKUX NOHATUIA: XUMUYECKUIA 3NEMEHT, aTOM, MOJIEKYNa, UOH,
KaTWOH, aHNOH, NPOCTOE BELLECTBO, C/IOXHOE BELLECTBO, BA/IEHTHOCTb, 3M1EKTPOOTPULIATENIbHOCTb, CTEMEHb
OKUCNEHUSA, XUMMYECKas peakLns, XUMUYecKas CBA3b, TEMM0BOIN a(h(heKT peakummn, Mosb, MOSISPHBIA 06bEM,
pacTBOp; 3NEeKTPO/IUTbI, HE3NEKTPO/UTLI, 3MIEKTPO/IMTUYECKAS AMCCoLUMaLns, peakLmm MOHHOTO 06MeHa,
KaTanms3aTop, XMMUYeCcKoe paBHOBecue, 06paTuMble Y He0bpaTUMble peakLiMmn, OKUCINTENTbHO-
BOCCTaHOBUTE/bHbIE peaKL 1, OKUCINTENb, BOCCTAHOBUTESb, OKUCNEHWE N BOCCTaHOB/IEHUE, aNN0TPONUS,
am(OTEPHOCTb, XMMMYECKasn CBA3b (KOBaJIEHTHas, MOHHasA, MeTa/IInYecKas), KpUCTa//IMYeCKas pPeLLeTKa,
KOppOo3us MeTas1/10B, CN/iaBbl; CKOPOCTb XMMWUYECKOW peakLmu, NpesenbHO A0NYCTUMAsA KOHLEHTpaLms
(MAK) BeLecTsa;

2) unnrocmpuposams B3aMOCBA3b OCHOBHbIX XUMWUYECKUX MOHATUIA (CM. N. 1) M NPUMEHSATb 3TW MOHATUS
NpyY ONMCaHMM BELLLECTB U UX NpeBpaLLeHuii;

3) ucnoavsosames XUMUYECKYIO CUMBOJINKY AJ11 COCTaB/IEHNSA (DOPMY/T BELLECTB U YPABHEHUIA XUMUYECKNX
peakuuii;

4) onpeodensims BUIEHTHOCTb U CTEMEHb OKUCIEHUS XUMUYECKMX 3/IEMEHTOB B COEAVHEHNAX Pa3/IMYHOr0
cocTaBa; NPUHAANEXXHOCTb BELLECTB K ONpeAeneHHOMY Kaccy COeJMHEHWNA No hopmynam; BUA XMMUYECKOM
CBA3U (KOBa/IEHTHasA, MOHHAsA, MeTa/IINYECKast) B HEOPraHMYeCKNX COeAMHEHNSAX; 3apsA MOHA MO XMMUYECKOM
(hopmyre; xapakTep cpefbl B BOAHbIX PacTBOpax HEOPraHNYeCKMX COeAMHEHWIA, TUN KPUCTNYECKOM
PELLETKN KOHKPETHOTO BELLECTBa;

5) packpvisame cmoicn Meproamyeckoro 3akoHa . . MeHfeneesa 1 JeMOHCTPUPOBATL €ro NoHUMaHue:
OMUCbIBaTb N XapaKTepr30BaTh TabIMYHY0 hopmMy NeprnoamnyecKkoin CMCTeMbl XUMNYECKUX 3/1EMEHTOB:
pasnnyaTb MNOHATUA «rnaBHas nogrpynna (A-rpynna)» n «noboyHas nogrpynna (b-rpynna)», manble n
00/bLUVE NEPUOAbI; COOTHOCUTb 0603HaYEHUS, KOTOPbIE MMEKOTCA B MEPUOAMNYECKON TabuLe, C YNCI0BLIMM
XapaKTepUCTUKaMN CTPOEHUS aTOMOB XMMUYECKNX 3/1EMEHTOB (COCTaB U1 3apaf a4pa, obLiee yncnio
3/IEKTPOHOB 1 pacnpeeneHne nx no 3M1eKTPOHHbLIM C/I0AM); 06BbACHATL 06LLMe 3aKOHOMEPHOCTH B
MN3MEHEHVMN CBOWCTB 3/1EMEHTOB M UX COEAUHEHWIA B NpefeniaX MaiblX NepUoO0B U rNaBHbIX MOAMPYNM ¢
YUYETOM CTPOEHUSA NX aTOMOB;

6) xraccupuyuposams XUMUYECKME 3N1EMEHTbI; HEOPraHWYeCKne BeLLLeCTBa; XMMUYECKMNe peakuum (no
4MCNy M COCTaBY Yy4YaCTBYHOLLMX B peakLmn BELLECTB, MO TENJI0BOMY 3(PMEKTY, N0 U3MEHEHUIO CTEMNEHEN
OKUCNEHNA XUMUYECKNX 3/IEMEHTOB);

7) xapaxmepuzoseams (ONNCbIBATL) 06LLME M CELUDUYECKME XMMUYECKNE CBONCTBA MPOCTbLIX U CIIOXHbIX
BELL,eCTB, NOATBEPXKAAA OnucaHne npumepaMm MOIEKYNAPHbLIX U MOHHBIX YPaBHEHWUIA COOTBETCTBYHOLLMNX
XUMUYECKNX peakLuii;

8) cocmaesnsime YpaBHEHWA 3EKTPONUTUYECKOW AMCCOLMALMM KUCNOT, LLENOYER 1 CONeit; NosHble 1
COKpALLEHHbIE YpaBHEHMS peakLMil MIOHHOIO 0OMeHa; YpaBHEHUA peakLMii, NOATBEPXKAAOLLMX
CYLLLECTBOBaHME FeHETUYECKOMN CBA3W MeXY BeLLeCTBaMMU Pas/InyHbIX K/1acCoB;

9) packpwieams cywrocms OKUCINTENIbHO-BOCCTAHOBUTE/IbHBIX peakLuuii MoCpPeacTBOM COCTaB/IeHNS
3/IEKTPOHHOI0 GanaHca 3TUX peakuuii;

10) npoenosuposams CBOWCTBA BELLECTB B 3aBUCMMOCTM OT UX CTPOEHUS; BO3MOXHOCTU NPOTEKAHNS
XUMUYECKNX NPeBpaLleHnin B pas/iIyHbIX YCI0BUAX;

11) svruucasimes OTHOCUTENIbHYKO MONEKYIAAPHYIO Y MOMIAPHYHO MacChl BELLLECTB; MacCOBYHO [0S0
XVMUWYECKOTr0 3/1eMEHTA M0 POPMYy/ie COeIMHEHWS; MaCCOBYIO [OJIH0 BELLECTBA B PacTBOPE; NPOBOAUTD
pacyeTbl N0 YpaBHEHNIO XMMUYECKOW peakuum;

12) cneoosams NpaBuiam Nnosib30BaHUA XMMUYECKOR NOCYL0M 1 1abopaTopHbIM 060pYA0BaHNEM, & TaKXKe
npaswnam 06paLLeHns C BeLLLeCTBaMN B COOTBETCTBMM C UHCTPYKLMAMM MO BbINO/IHEHNIO NabopaTopHbIX



XUMMYECKNX OMbITOB MO MONYYEHUIO 1 COOMPaHMIO ra30006pa3HbIX BELLECTB (aMMUaka 1 YrieKuUcioro rasa);

13) nposooums peakunn, NOATBEPXKAAIOLLIME KAYECTBEHHbIN COCTaB Pa3/IMYHbIX BELLECTB: Pacro3HaBaTb
OMbITHLIM MYTEM X/10pU4- 6pOMUL-, NOANA-, KapboHaT-, hoctaT-, CUInKaT-, Cynbdar-, MMAPOKCUA-UOHbI,
KaTMOHbI aMMOHMS Y NOHbI 3YYEHHbIX METa/INI0B, NPUCYTCTBYIOLLME B BOAHbIX pacTBOpPax HeOpPraHMYecKnx
BELLECTB;

14) npumensims OCHOBHbIE OMepPaLymn MbICIMTENIbHON AeATeNbHOCTY — aHa/In3 U CUHTE3, CpaBHeHMe,
0600LLIeHV e, CUCTEMATN3ALMIO, BbISB/IEHWE MPUUYNHHO-CNELCTBEHHbIX CBA3e — [/15 U3YYeHUs CBOWCTB
BELLIECTB N XMMUYECKMX peakLuid; eCTeCTBEHHO-Hay4YHble MeTOAb! MO3HaHWUA — Habo4eHMe, U3MepPeHNe,
MOLeNnpoBaHme, IKCNepuMeHT (peasibHbIi U MbICNIEHHBIA).



TEMATHUYECKOE IINTAHUPOBAHUE

Ne | HanmeHoBaHHe pa3e/10B H TeM NPOrpaMMbl KoanyectBo uacos Jara Buabt Kontpoupyemsie
n/n U3y4eHHs | JeTeIbHOCTH | 2JeMeHThI
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE cofiepKAHHUST
padoTsl padoThl

Pa3pnen 1. BemecTBo H XMMHYeCKHe peaKIUH

1.1. | loBTOpeHue u yrirydieHne 3HAHUIT OCHOBHBIX Pa3/1eJOB 5 1 -
Kypca 8 kiacca

1.2. | OcHOBHbIE 3aKOHOMEPHOCTH XHMUYECKUX PeaKiuii 4 -

1.3. | DmexTponuTHYecKas qucconuanus. XuMaIecKkue 6 1 1
peaknun B pacTBopax

WToro no pasgeny 15

Pasnen 2. HeMeTaxibl M MX COeJHHEHUST

2.1. | O6mas xapakrepucTHKa XuMuYeckux d1ementos VIIA- | 4 -
rpynnbl. ['anorenst

2.2. | O6mas xapaKTepucTHKA XHMHUYECKHX daeMeHToB VIA- 5 1 1
rpynnsl. Cepa u eé coeiuHeHUS

2.3. | O6mas XapaKTepHCTHKA XUMHYECKHX 31eMeHTOB VA- 7 1 1
rpynnsl. A3ort, pochop u uxX coeqMHEHHs

2.4. | O6mast XapaKTepPHCTHKA XUMHYECKHX 31eMeHToB |V A- 8 1 2
TpyHnnsbl.
Yriepoa u KpeMHHI H HX COeTHHEHHUS

Wtoro no pasgeny 24

Pasnen 3. Mera/libl M MX COeIMHEHHS

3.1. | O6mmue cBoOiicTBa METALIOB 4

3.2. | BaxkHeiimme MeTa/LIbI M UX COeAUHEHHUS 16 1 2

WToro no pasgeny: 20

Pa3nen 4. Xumus u okpy:kauias cpeaa

4.1. | BemecTBa H MaTepHAJIBI B KU3HU YeJ0BEKA 3

WToro no pasgeny: 3

Pe3sepsHoe Bpems 4

OBLLEE KOJIMYECTBO YACOB MO NMPOrPAMME 66 6 7
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