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Pabouas mporpamma o xuMuu 8 - 9 KJIacchl COCTaBlieHa HA OCHOBE OCHOBHO# o0mieoOpas3oBarenbHoii mporpammsel MBOY  «boubiieruranckas
OOILl» AnexkceeBCKOTO MYHHIIMIIATBHOTO paiioHa Pecniyonuku Tarapceran.

INJIAHUPYEMBIE PE3YJIbTATBI U3YUEHUSA XUMHUU

N3ydeHne xuMuM B OCHOBHOM ILIKOJIE 1a€T BO3MOKHOCTb JJOCTUYb CIEAYIOIIMX PE3YIbTAaTOB B HAIIPABICHUU JMUYHOCTHOTO PAa3BUTHSL:

e (opMupOBaHHE YYBCTBA TOPIOCTHU 32 POCCUICKYIO HAYKY;

¢ (opmupoBaHUE IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOM NMPAKTUKHU, a TAKXKE
COLIMATIBHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U JyXOBHOMY MHOT000pa3ni0 COBPEMEHHOTO MHPa;

e (opmupoBaHUE OTBETCTBEHHOTO OTHOUIEHMSI K YI€HHIO, TOTOBHOCTH U CLIOCOOHOCTH K CAaMOPA3BUTHIO M caMOOOPa30BaHHUIO HA OCHOBE MOTHBAIIMH K
00yuY€eHUIO U NIO3HAHMIO, BBIOOPY MPO(UILHOT0 00pa30BaHKs Ha OCHOBE HH(POPMAIMH O CYIIECTBYIOUIUX MPO(eccusix U IMUHbIX TPO(hecCHOHATBHBIX
MPENNOYTEeHNH, 0CO3HAHHOMY MOCTPOEHUIO MHANBUIyaIbHOM 00pa30BaTeIbHON TPAEKTOPUU C YIETOM YCTOMUMBBIX MO3HABATEIBHBIX HHTEPECOB;

e (dopmMHUpOBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B 00pa30BaTeIbHON, OOIIIECTBEHHO TOJIE3HOM, y4eOHO-UCCIEA0BATEIIbCKOM, TBOPUECKOHN U IPYTrUX
BUJIaX JESTEIbHOCTH;

e (opmupoBaHUE IIEGHHOCTH 3/I0POBOTO M 0€30macHOro oopas3a KU3HU; YCBOCHHE NMPaBUJI HHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€3011aCHOTO MOBE/IEHUS B
Ype3BhIYANHBIX CUTYALUSX, YIPOKAIOIIMX KU3HU U 3I0POBBIO JIIOJIEH;

¢ (opmupoBaHuE NO3HABATEILHONU U MHGOPMAIIMOHHOMN KYIbTYPBHI, B TOM YHCIIE Pa3BUTHE HABBIKOB CAMOCTOSITENIbHOM paboThl ¢ y4eOHBIMU TOCOOUSIMU,
KHUTaMU, TOCTYITHBIMUA HHCTPYMEHTAMHU U TEXHUYECKHUMH CpeACTBaMH MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

e (opmupoBaHUE OCHOB 3KOJOTHYECKOIO CO3HAHUS Ha OCHOBE MPU3HAHMSI LICHHOCTH KU3HU BO BCEX €€ MPOSIBICHUAX U HE0OOXOIUMOCTH OTBETCTB €HHOTO,
OepeXKHOr0 OTHOIICHUS K OKpYKaloIIeH cpee;

® pa3BHUTHE TOTOBHOCTHU K PELICHUIO TBOPUYECKHUX 3aJ]1a4, YMEHUSI HAXOAUTh aJIeKBaTHbIE CIIOCOOBI MOBEACHUS U B3aUMOACUCTBUS C TapTHEPAMH BO BpeMsi
yueOHOU 1 BHEy4eOHOM! JesITeNbHOCTH, CIOCOOHOCTH OLIEHUBATh MPOOIEeMHbIE CUTYAllMH U OTIEPAaTUBHO MPUHUMATh OTBETCTBEHHBIC PELICHUS B
Pa3IMYHBIX MPOAYKTUBHBIX BUIAX IEATENLHOCTH (yueOHasi MOUCKOBO-UCCIIEI0BATENbCKAs, KITyOHAas!, MPOEKTHAs, KPY>KKOBast U T.1.);

MetanpeaMeTHBIMH Pe3yJIbTaATAMM OCBOSHUS OCHOBHOU 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOTO 00111ero oOpa3oBaHus sBiiseTcst (GOpMUPOBAHUE

YHHUBEpCAIbHBIX YueOHbIX AercTBuid (YVY/):

1. PeryasituBHblie YY |
® CaMOCTOATEIHHO OOHAPYKUBATh U (POPMYIUPOBATH YUEOHYIO MPOOIEMY, ONPEACIATH LENb YUeOHOU AeITeTbHOCTH;
® BBIIBUraTh BEPCUU peEIIEHUs MPOOJIeMbl, 0CO3HABATh KOHEUHBIN pe3yibTaT, BBIOMPATh U3 MPEUIOKEHHBIX U UCKaTh CAMOCTOSATENILHO CPEACTBA

JOCTHXEHUS LIETIH;

COCTaBJIATh (MHAMBHIYAIIbHO WU B TPYIIE) IJIaH PEeLICHUs TPOOIeMBbI;

paboTas 1o I1aHy, CBepATh CBOU JEHCTBUS C 1IENbI0 U, IPU HEOOXOIUMOCTH, UCTIPABIIATH OLIMOKH CaMOCTOSATENBHO;

B JIMAJIOT€ C YYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSITEILHO BEIPAOOTAHHBIE KPUTEPUU OLIEHKH.

OOHnapyxuBath 1 GOpMYyIHUPOBATH YUEOHYIO MPOOIEMY MO PYKOBOJCTBOM YUUTEIIS.

CTaBuTb LIeNb JEATEIHHOCTH Ha OCHOBE MOCTABJICHHOMN MPOOJIeMBbI U MpeaIaraTb HECKOJIbKO CIIOCOO0B €€ JOCTHKEHHS.



®  CaMOCTOATEIHHO aHATM3UPOBATH YCIOBUS JOCTHKCHHUS 1€ HA OCHOBE YU€Ta BBIJICIICHHBIX YUUTEIEM OPHEHTUPOB JICHCTBHS B HOBOM Y4€OHOM
Marepuae.
® [UIAHUPOBATH PECYPCHI JIsl JOCTHIKECHUSI 1ICIIH.
Buinycknux nonyuum 803mMoxicHOCMb HAYYUMbBCAL:
v CaMOCTOATELHO CTABUTh HOBBIE YUEOHBIE €M M 3a/1aUu.
v' CaMOCTOSATEIBHO CTPOUTH KM3HEHHBIE IJIaHBI BO BPEMEHHOM MEPCIIEKTHBE.
v IpU IJTAHMPOBAHUM JOCTIIKEHHS LeJeH CAMOCTOSATENBHO U aJIEKBATHO YUMTHIBATH YCIOBHS M CPEICTBA UX JTOCTHKEHUSL.
v’ BBIIENIATH aJbTEPHATHBHBIE CIIOCOOBI JOCTHKEHHS 1IN U BRIOUpATh HanboJee 3(hPEKTUBHBIN CIIOCOO.
v/ aJIeKBaTHO OLIEHUBATH CBOU BO3MOKHOCTHU JOCTHKEHHMS IIE€JIH ONPEIEIEHHOM CI0KHOCTH B Pa3IMUHbIX CPepax CaMOCTOATENLHOMN IeITeIbHOCTH.
2. Ilo3naBareabHbie YY/I:
® aHaJIM3UPOBATH, CPABHUBATH, KIIACCH(PHUITUPOBATH K 0000IIATh (DAaKThI U SBJICHUS. BBISBIISITE MPHYUHBI U CIICJICTBUS TIPOCTHIX SBIICHUH.
OcymiecTBIATh CpaBHEHUE, KIAaCCU(UKAITUIO, CAMOCTOSITEIFHO BEIOMPAsi OCHOBAHUS M KPUTEPUH TS YKa3aHHBIX JJOTHUECKUX OTIepaliyii;
CTpouTh JIOTHYECKOE PACCYK/ICHNE, BKIIFOYAIOIIEe YCTAHOBICHUE TPUIMHHO-CIICICTBEHHBIX CBSI3CH.
Co3aBaTh CXeMaTHYECKHE MOJICTH C BBIICTIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK 0OBEKTA.
CoCTaBIISITh TE3HUCHI, PA3TMYHbIC BHJIBI IIAHOB (ITPOCTHIX, CJIOMXKHBIX U T.I1.).
[IpeobpazoBriBaTh HHGOPMALIHIO U3 OJHOTO BHAA B APYrou (TabauIly B TEKCT U TIp.).
YMeTh onpeaensTh BO3MOKHbIE HCTOYHUKHA HEOOXOIUMBIX CBE/IEHUH, IPOU3BOAUTH MOUCK HMHPOPMAIIMH, aHAITU3UPOBATh U OLIEHUBAThH €€
JIOCTOBEPHOCTb.
® OCYUIECTBJIATH PacIIMPEHHBIN NOUCK HH(OPMALIMHU C UCTIONb30BaHUEM pecypcoB Oubmuorek u HTepHera.
e CuuThIBaTh UHPOPMAIIHIO, IPEACTABICHHYIO C UCIIOJIb30BAHUEM paHee HEM3BECTHBIX 3HAKOB (CUMBOJIOB) ITPHU HAJTHMUYMUU UCTOYHHKA, COJCPHKAILIETO UX
TOJIKOBAHHUE.
e Co3zaaBaTh MOJETH U CXEMBbI Ui PEIlIeHUs 3a1au.
e [lepeBoAUTH CIOXKHYIO IO COCTaBY HH(GOPMALIUIO U3 TPapUUEeCcKOro WK CUMBOJIBHOTO MPECTABICHUS B TEKCT U HA000POT.
e VYcTraHaBIMBaTh B3aUMOCBSI3b OMKMCAHHBIX B TEKCTE COOBITUH, SIBJICHUMN, TIPOIIECCOB.
¢ VY4acTBOBaTh B IPOEKTHO-UCCIIEOBATEIHCKON IEATEIbHOCTH.
® [POBOJUTH HAOIIOJCHUE U IKCIIEPUMEHT TOJI PYKOBOJICTBOM YUUTEJNsl. OCYLIECTBIISIET BBIOOP Hanboiee 3pPeKTUBHBIX CIOCOO0B pellIeHus 3aa4 B
3aBUCHUMOCTHU OT KOHKPETHBIX YCIOBU;
JaBaTh OIpE/IeIICHUE MOHSITHM.
® yCTaHaBIMBATh MPUUNHHO-CIIEJICTBEHHBIE CBSI3U.
e 00001aTh TOHATHUS, OCYIIECTBIISIET TOTUYECKYIO OMEPAIIHIO MTePeX0/1a OT BUIOBBIX MPU3HAKOB K POJIOBOMY MOHSTHIO, OT MOHSTHS C MEHBIINM
00BEMOM K HOHATHIO C OOJBIINM 00BEMOM;
® OCYIIECTBIATH CPaBHEHHE, KIACCU(PUKAIINIO, CAMOCTOSTEILHO BBIOMpPAasi OCHOBAHUS U KPUTEPUU ISl YKA3aHHBIX JTOTHUECKUX OTIePaIIHiA.
® CTPOUTH KIACCHU(PHUKAIUIO HA OCHOBE TUXOTOMHUYECKOTO JeTeHUs (Ha OCHOBE OTPUIIAHUS)
CTPOUTH JIOTUYECKOE PACCYKICHUE, BKITIOYAOIIEe YCTAHOBICHUE MPUUNHHO-CIICACTBEHHBIX CBS3€EH;
® OOBSICHATH SIBIICHUS, POIIECCHI, CBSI3U M OTHOIIICHHUS, BBISBIISIEMbIC B XOJI€ HCCIIE/I0 BAHHUS,



OOBSCHSTD SIBJIICHUSI, IIPOLIECCHI, CBSI3M U OTHOIICHUS, BBISIBIISIEMBIC B XOJIC UCCIICIOBAHUS,

3HaTh OCHOBBI 03HAKOMHTEIBHOTO YTCHUS;

3HaTh OCHOBBI YCBaWBAIOIIETO YTCHMUS,

YMeTh CTPYKTYPUPOBATh TEKCTHI (BBIICIATH INIABHOEC U BTOPOCTEIICHHOE, TJIABHYIO UJICIO TEKCTA, BBICTPAUBATh TOCIIEI0BATEIBHOCTh OTMCHIBACMBIX
COOBITHIN)

CTaBUTh POOJIEMY, APT'yMEHTUPOBATh €€ aKTYaJIbHOCTb.

CaMOCTOSITEJILHO TIPOBOJUTH UCCIICIOBAHIE HA OCHOBE MPHUMEHECHHUSI METOJIOB HAOJIOICHHS U SKCIICPHMEHTA.

3. Kommynukarusubie YY1

CamocTosITeThHO OpPraHU30BhIBATh y4eOHOE B3aMMOICHCTBHE B TPyIIE (OTpeAesITh 00IINe eNTH, pacipeaesisiTh POJid, IOTOBAPHBATHCS JAPYT C
JIPYrOM | T.11.).

Co06nroaTh HOPMBI IMyOJIMYHOHN PEYH U PeriiaMeHT B MOHOJIOTE U TUCKYCCHH.

[Tomp30BaThCs aA€KBAaTHBIMU PEYEBBIMH KITHIIIE B MOHOJIOTE (ITyOJIMYIHOM

BBICTYIJIEHUN ), TUAJIOTe, TUCKYCCUU.

(dbopMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIINIO, apTYyMEHTUPYET HX.

KoopanHupoBaTh CBOIO MO3UIHIO C TIO3HIIUSAMU MTAPTHEPOB B COTPYJHHUYECTBE MPH BBIPAOOTKE OOIIETO.

YCTaHaBJIMBATh U CPAaBHUBATh Pa3Hble TOUKHU 3PEHUS, IPEXkKAE YEM IPUHUMATh

perieHus 1 AeyaTh BHIOOP.

CHOPUTH M OTCTaUBaTh CBOIO MO3UIIMIO HE BPaXXACOHBIM ISl ONIIOHEHTOB 00pa3oM.

OCYILIECTBJISITh B3aUMHBIN KOHTPOJIb M OKa3bIBAET B COTPYJHUUECTBE HEOOXOUMYIO B3aMMOIIOMOIIIb.

OpPraHU30BbIBATH U MJIAHUPOBATH y4eOHOE COTPYAHHUECTBO C YUYUTENIEM U CBEPCTHUKAMU;

OTIPEeNATh eNU U (YHKIIUU YYaCTHUKOB, CIOCOOBI B3aUMOACHCTBHUS;, IJIAHUPOBATH 00IIHE CIOCOOBI pabOThI;.

YMmeTh paboTath B IpyIilie — yCTaHABIUBATh paboyue OTHOIIECHUS, 3(PPEKTUBHO COTPYIHUYAET U CIOCOOCTBYET MPOAYKTUBHOMN KOOIEPAlIUH;
HMHTETPUPOBATHCS B TPYIIIY CBEPCTHUKOB U CTPOUTH NMPOJTYKTUBHOE B3aUMO/ICHCTBUE CO CBEPCTHUKAMU U B3POCIIBIMU.

YUUTHIBATh PA3HbIE MHEHUS U UHTEPECHI U 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIIHUIO;

Bbll’lyCKHMK noJydum 603MONCHOCMb HAYYUMDbCAL.

v

ANENEN

IMPOAYKTHUBHO pa3peilaThb KOH(I)J'II/IKTBI Ha OCHOBC y‘IéTa HHTCPCCOB U HO3PII.IHI>1 BCECX

Y49aCTHHUKOB, IIOUCKA U OLUCHKHU AJIbTCPHATUBHBIX cIoco0oB paspCiCHUsA KOH(1)J'II/IKTOB;

AOTOBApUBATHCA U MPUXOJUTH K O6H.[€My PCUICHUIO B COBMECTHOM ACATCIbHOCTH, B TOM YHCJIC B

CUTYyallu CTOJIKHOBCHUA HHTCPCCOB;

6paTL Ha ce0s HWHUIUATUBY B OpraHru3aliui COBMECTHOI'O JeNCTBUSA (HGHOBOG J'II/I,Z[epCTBO);

BJIAJIETh MOHOJIOTMYECKON M JUATOTHUECKOMN (I)OpMaMI/I pedur B COOTBCTCTBHUU C I'PAMMATUYICCKUMHU U CHHTAKCUYCCKUMHU HOPMaMH POJHOTO A3BbIKA,
CJICA0BAaTh MOPAJIbHO-3THYCCKHUM U IICUXOJIOTHYCCKUM MTPpHUHIIHUIIAM O6IJ.[€HI/I$I U COTPYAHUYICCTBA HAa OCHOBC YBAXKUTCIIbHOTO OTHOIICHUS K napTHépaM,
BHUMAHUS K JIMYHOCTU APYTroro, aACKBATHOI'O MCKIIMYHOCTHOTO BOCTIPUATUA, TOTOBHOCTH aICKBATHO PC€ArupoBaTh Ha HYXKX/JbI APYTUX, B YaCTHOCTHU
OKa3bIBATh MOMOIIb U SMOIINOHAJIBHYIO TOAJACPIKKY napTHépaM B IpOICCCC NOCTUKCHUA 061_1_[6171 LI COBMECTHOM AEATEIbHO CTH.



IIpeaMeTHbIMHU pe3yIbTaTaMH OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIero 00pa30BaHuUs SBIISIOTCS:

0CO3HaHHE OOBEKTUBHOM 3HAYUMOCTH OCHOB XMMHUUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTE 00IIEH KyIbTYphl U
MPAKTUYECKON JCSITEIbHOCTH YEJIOBEKA B YCIOBUSIX BO3PACTAIOIICH «XUMU3AIMN» MHOTHX cep KU3HU COBPEMEHHOTO 0OIIECTBA; 0OCO3HAHUE
XUMHUYCCKUX HpeBpaHICHI/Iﬁ HCOPTaHNYCCKUX U OPraHNYCCKUX BCHIICCTB KaK OCHOBbBI MHOT'UX SIBJIEHUN KUBOU U HEXKHUBOU IMPpUPOALI; YFHY6HCHI/IC
MIPEACTABJICHUN O MaTepUaIbHOM €IMHCTBE MUDA;

OBJIaJICHUE OCHOBAMH XMMHYECKON I'PaMOTHOCTH: CITOCOOHOCTHIO aHATM3UPOBATh U OOBEKTHUBHO OIICHUBATH JKU3HECHHBIC CUTYAIUH, CBI3aHHBIC C
XI/IMI/IGﬁ, HaBBIKaMU 0€30I1aCHOTO 06pameH1/191 C BCIICCTBAMHU, UCIIOJIb3YyCMbIMU B HOBCGILHCBHOﬁ JKM3HU; YMCHUCM aHAJIM3UPOBATH U IIJIaHUPOBATH
HKOJIOTUYECKH OE30TaCHOE MOBEICHHE B IENSIX COCPEKEHUS 3A0POBBS H OKPYKAIOIEH CPeIbl;

@OpMHpOBaHI/IC NEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX HpC}ICTaBHCHI/Iﬁ 0 BCHICCTBAX, UX NPCBPAICHUAX U ITPAKTUICCKOM IMTPUMECHCHUH; OBJIAICH €
HOHATHNHBIM amnmnapaTromM 1 CUMBOJIMYCCKUM S3bIKOM XMMHUHW HA YPOBHEC, JOCTYIIHOM IMOAPOCTKAM;

@OpMHpOBaHI/IC yMeHI/Iﬁ YCTaHABJIMBATL CBA3U MEKY PCAJIbLHO Ha6J'II-OI[a€MI>IMI/I XHUMHUYECKHUMHU SBJICHUSAMMH U IIpOoLECCaMU, ITPOUCXOAAIINUMHU B
MHUKPOMHPE aTOMOB U MOJICKYII, 0OBACHSITE IIPHUYHHBI MHOFOO6pa3I/I$I BEUICCTB, 3aBUCUMOCTH UX CBOMCTB OT COCTaBa " CTPOCHHUSA, a TAKKE
00YyCIIOBJICHHOCTh IIPUMEHEHUS BEIIECTB OCOOCHHOCTSIMU MX CBOCTB;

MpHOOpETEHNE OMbITa IPUMEHEHHSI XMMHUUECKUX METOJIOB M3Y4EHHUs BEIECTB U MX MpEeBpaIleHnii: HabI0IeHHEe 3a CBOMICTBAMHM BEILIECTB, YCIOBUIMU
IMPOTECKAHUA XUMHUYCCKUX peaKuHﬁ; MMPOBEACHHUE ONBITOB U HECIOKHBIX XUMHUYCCKHUX SKCIICPUMEHTOB C UCITIOJIB30BAHUEM Ha60paT0pH0r0
000pyI0BaHUs U IPHOOPOB;

YMEHHE OKa3bIBaTh MEPBYIO IOMOIIb TIPU OTPABIICHUSX, O’KOTaX U IPYTUX TPABMaX, CBS3aHHBIX C BEIIECTBAMH U J1a00OPATOPHBIM 000PYI0BAHUEM;
OBJIAJICHHE MMPUEMaMH paboThl ¢ HHMOPMAITEH XUMHUYECKOTO COJIep KaHus, IPEICTAaBIIEHHOHN B pa3Hoil ¢opme ( B BUIIE TeKCTa, (hopmys, rpaduKos,
TaOMMYHBIX TaHHBIX, cXeM, (oTorpaduii u ap.);

CO3[aHM€ OCHOBBI JUIsl (JOPMUPOBAHUS UHTEPECA K PACHIMPEHUIO U YIITyOJICHUIO XUMUYECKUX 3HAHUM U BBIOOpA XMMHUH KakK IPO(HIBHOTO IpeaMeTa
IIpH Mepexoie Ha CTYNEHb CpeHero (MOJIHOT0) 001iero oopa3oBaHusl, a B JajibHEHIIIEM U B KadecTBe cpeprl cBoeH MpodecCHOHaIbHON AeSITeIbHOCTH.

Conep:xaHue nporpaMMbl Kypca Xumnu 8 Kiacca
(70 yacoB 2 yaca B HeJieJI10)

Pa3znen 1 OcHOBHBIE NOHATHSI XMMHUH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX MPeICTABICHUH)

Tema 1 IlepBoHayajabHble XUMHYECKHe MOHATHS. (20 YacoB)

[Ipeamer xuMum. XWMHS KaK 4YacTh €CTECTBO3HaHHWsA. BemrectBa m ux cBoictBa. Uucthie BemectBa M cMecH. CrocoObl OYHMCTKH BEIIECTB:
oTcTauBaHue, (pUIbTpOBaHUE, BhIMIAPUBAHUE, KPUCTAITU3ANS, TUCTIIIIAIMSA. Du3ndeckue BICHUS U XUMUYECKUe peakiuu. [Ipu3Haku XUMHUECKUX
peakuMii U yCIOBUS BOBHHUKHOBEHHUS U TEUEHUS XMMHUYECKUX peaklMil. ATOMBI, MOJIEKYJbl U HOHBI. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOT O
ctpoenus. Kpucrannmyeckue u amopubie Bemiectsa. Kpuctaminueckue pemeTk: aTOMHAs U MOJIEKYIIsipHasi. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT THUIIA
KpUcTauinueckoil pemerkd. [IpocTele W ClIOKHBIE BEIIECTBA. XHMMHUUYECKHI 3J€MEHT. Metaiuibl M HeMeTaulbl. ATOMHAas €IMHHIIA MAaccChl.
OtHocuTenbHasE aTOMHash Macca. 3HAKM XMMHYECKHUX JJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BemlecTB. Xumudeckas (opmymna. OTHOCHUTENbHas
MOJIeKyIsipHasi Macca. KauecTBEHHBIN M KOJIMYECTBEHHBIN COCTaB BellecTBA. BerancneHus mo XxumMmudeckum GopmynaM. MaccoBasi 0151 XUMUYECKOTO
3JIEeMEHTa B CJI0KHOM BelllecTBE. BaJIeHTHOCTh XMMHUYECKUX 3JIEMEHTOB. ATOMHO-MOJEKYJIIPHOE YUeHHE. 3aKOH COXpPaHEHUs MAacCChl BEIIECTB IMpHU



XUMHUYECKUX peakuuax. KusHb u nedarenbHocTb M. B. JIomoHOCOBa. XuMHUYECKHE ypaBHEHHUs. THITbI XUMHUECKUX PEAKIUN: PEAKIUU COCIUHEHMUS
paznoxenus, 3amenieaus. KoaduiueHTs B ypaBHEHUSIX XUMUYECKUX PEAKINI, KaK OTHOIICHHS KOJMYECTB BEUIECTB, BCTYIMAIOIINX M 00pa3yOIIuXCs
B pe3y/ibTaTe XUMUUECKOU peaKiInu.
JdemoHcTpaumnu:
O3HakoMIIeHHE ¢ JJa00paTOPHBIM 000PYIOBAHUEM; IPUEMBI O€30MMacHOM paboThl ¢ HUM. CIIOCOOBI OYMCTKH BEIIECTB: KPUCTAILTU3AIUS, TUCTUILISI UL
IIpakTnueckas padora 1
[Ipuemsl 6e30macHoi paboThl ¢ 000pyI0OBaHUEM U BellecTBaMu. CTpoeHUE MIaMeHH.
IIpakTnueckas padora 2
OuncTKa 3arpsi3HEHHON MOBapEHHOM COJIM.
JlabopaTopHbIe ONBITHI:
PaccmoTtpenue BemiecTB ¢ pa3uuHbBIMU (GU3NUECKUMH CBOMCTBaMU. Paznenenune cMecu ¢ moMoIisio Marauta. [IpuMepsl PU3NYEcKux U XUMUYECKUX
SIBIICHU.
O3HakoMIyeHHE C 00pa3aMu MPOCTHIX (METAJIIBI U HEMETAJUIBI) M CJIIOKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX MOPO/I.
Paznoxxenne ocHoBHoro kapoonara meau(ll). Peakmus 3amenienust Menu xKene3oMm.
Monenu KpUCTaNIMYECKUX PEIIETOK.
XUMHYECKHE PEaKTUBBI U 000PYJIOBaHHE B COOTBETCTBUU C METOJAUYECKUMU YKAa3aHUSMU K JEMOHCTPAIIMOHHBIM OIBITAM U IPAKTHYECKUM paboTaM.
Tema 2 Kucsiopoa. (5 yacoB)
Kucnopoa. Haxoxnenue B npupoje. [lomyuenue kucnopoaa B 1abopatopuu U MPOMBIIIIIEHHOCTH. DPU3NYECKUE U XUMHUYECKHUE CBOMCTBA KUCIOPO/Ia.
I'openne. Okcunpl. [Ipumenenue kucnopoaa. Kpyrosopot kuciopona B mpupoje. O30H, auioTponus Kuciopoja. Bo3ayx u ero cocras. 3amura
aTMoc(epHOTro BO3/ayXa OT 3arpsi3HEHU.
JdemoncTpaumnu:
duznyeckue 1 XUMUYECKHE CBOKCTBA Kucinopoaa. [lonyuenue u coOupanue KUCI0poaa METOI0M BBITECHEHUS BO3[yXa U METOI0M BBITECHEHHUS BOJIbI.
YcioBUsi BOSHUKHOBEHHUS U TIPEKPAIICHHS TOPEHUSI.
IIpakTHyeckas padora 3
[TosmyueHue u CBOMCTBA KUCIOPOIA.
JlabopaTopHbIe ONBITHI:
O3zHakomIieHHE ¢ 00pa3liaMu OKCHJIOB.
Tema 3 Bogopoa. ( 3 yaca)
Bonopon. Haxoxnenue B npupoge. [lonydenue Bomopoaa B 1a00paTOpUU U MPOMBIILIEHHOCTH. PU3NYECKHE U XUMHYECKHE CBOMCTBA BOJIOPO/A.
Bonopon — BocctanoButesns. Mepsl 6e30macHoCTH MpH padboTe ¢ BogopooM. [IpumeHenne Bogopoa.
JdemoHncTpaumnu:



[Toyuenue Bogopoia, mMpoBepKa BOAOPOIa HA YHCTOTY, TOPEHUE BOJIOPOIa HAa BO3IyXE U B KUCIOPOJIE, COOMPAaHUE BOJOPO/Ia METOIOM BHITECHEHUEM
BO3/1yXa U BOJIBI.

IIpakTnueckas padora 4

[Tosydyenune BOIOPOIA U HUCCIIEIOBAHUE €0 CBOMCTB.

JlabopaTopHbIe ONBITHI:

Bsaumopetictere Bogopoa ¢ okcuaom meau (1)

Tema 4 KoamyecTBeHHbIE OTHOIIEHNSI B XUMHUH. (6 4acoB)

KonuuecTBo BemecTBa. Monbs. MomsipHas Mmacca M MOJIApHBIN 00beM. 3akon Agocadpo. MomnsipHblil 00beM ra3oB. OTHOCUTENBHAS TUIOTHOCTH T'a30B.
OObeMHBIE OTHOIICHHS Ta30B MPU XUMUYECKUX peakiusax. [IpocTeime pacdyeTsl 0 ypaBHEHUSIM XUMUYECKUX PEAKIUH.

JdemoncTpaumnu:

XUMHUYECKUE COCTUHEHHS KOJIMYECTBOM BelIecTBa | MOJIb.

Tema 5 PacTtBopsl. Boja. (7 yacoB)

Bona. Bonma B mpupone u crocoOsl €€ ouncTKu. Alpanusi BOAbL. Xumuueckue ceovicmea 600vl. B3aumonencTBue BOJBI C OKCHJIAMU METAJUIOB H
HeMeTaloB. [Ipumenenue 600bi. Booa — pacmeopumens. Pacmeopumocms eewgecme 6 6ode. Maccoeas 0015 pacmeopenHo2o eeuiecmaa.
JdemoHncTpaumnu:

Amnanus Bojbl. CuHTE3 BOBL. B3anMoielicTBre BOIBI ¢ HATPUEM, KaJIBIIMEM, MarHUEM, OKCHUI0M Kallblius, okcuaoM yriepoaa (IV), okcuaom docdopa
(V) 1 ucmbITaHNE MOJYYCHHBIX PACTBOPOB HHANKATOPOM.

IIpakTuyeckas padora S

[IpuroToBiieHue pacTBOPOB COJICH C OMpEIeIEHHON MacCOBOM J10Jiel paCTBOPEHHOTO BEIIECTBA.

Tema 6 Baxxneiimme Kjaccbl Heopranudeckux coequnenuii. (11 yacon)

OcHOBHBIE KJIacChl HEOpraHWYecKHX coenuHeHuil. HomeHknaTypa Heopranuyeckux BemecTB. Okcuibl. OKCHUIIBI METAUIOB M HEMETaJUIOB.
Ou3nyeckue M XMMUYECKHUE CBOWCTBA, IMOJIyueHHWE M MpHUMEHeHHe okcunaoB. [uapoxcuabl. Kiaccubukanus runpokcunoB. (OcHOBaHMUS,
KJ1acCU(UKaIUs U CBOMCTBA: B3aUMOJICHICTBUE C OKCHIaMU HEMETAIJIOB, KUCIOTaMU. Peakiius HeHTpanu3anum.

AmboTepHbIe OKCHIIBI U TUAPOKCUABI. KHcaoThl, kiaccudukaius u CBONCTBA: B3aUMOACHCTBHE C METAIJIaMH, OKCUJIaMU METAJIOB. BhITeCHUTEbHBIN
psa metamioB. KucnotHo-ocHoBHBIE uHAMKaTopbl. Conu. Cpennue comu. B3aumoneiicTBue comneil ¢ Metamnamu, KuciaoTamu, mienodamMu. CrnocoObl
noxy4eHus coseil. CBsA3b MEX1Y OCHOBHBIMH KJIACCAMHM HEOPTaHUYECKUX COCTUHEHUN.

JdeMoHcTpanum:

OO0pas3ibl OKCHIOB, KUCIIOT, OCHOBaHMI U cojieil. HeliTpanu3anus menoun KUCIOoToN B MPUCYTCTBUU UHAMKATOPA.

IIpakTnueckas padora 6

Pemrenne skcniepuMeHTaANIbHBIX 3aa4 10 TeMe: «BakHelIne KI1acchl HEOPraHMYEeCKUX COSIMHEHUN.»

JlabopaTopHbIe ONBITHI:

OnbITHI, MOATBEPKAAIONINE XUMUYECKUE CBOMCTBA OKCUIOB, KUCIIOT, OCHOBaHMH, aM(POTEPHBIX TUAPOKCUIIOB U COJIEH.



Pa3nea 2 Ilepnoauyeckuii 3aK0H M epuoANYecKas cucreMa xumMuiecknx 3jemMeHToB /. M. Menneseesa. CtpoeHue aroma.

Tema 7 [lepuoauyeckuii 3aK0H U EPUOANYECKAS cHCTeMA XuMUYecKux dj1eMeHToB JI. . MenneneeBa. CtpoeHnue aroma. (9 yacos)
[lepBoHauanbHble MOHATHS KIAaCCHU(PUMKAIUU XUMHUYECKHX dieMeHTOB. [loHATHE O Trpynmax CXOIHBIX 3JIEMEHTOB. EcTecTBeHHBIE CeMeHCTBa
XUMHUYECKUX BJIEMEHTOB: LIEJIOYHbIE METAJUIbI, Tanorensl. baaropoaneie rassl. [lepuoanueckuii 3akon . . MenaeneeBa. [lepuoanueckas cucrema
KaK €CTECTBEHHOHAy4Has Kiaccu(UKalusg XUMHUYECKUX 3jeMeHToB. CTpoeHue aroma: sSApo M 3JeKTpoHHas oOosiouka. CocTaB aTOMHBIX S7eEp:
MPOTOHBI M HEUTPOHBI. M30TOMBI. 3aps aTOMHOTO si7jpa, MAaCCOBOE YHCIIO M OTHOCHTENbHAs aroMHasi Macca. CoBpeMeHHast (GOpMYIHPOBKA MOHSTHS
«XUMHUUYECKHIN DAIeMEHT». DJEKTpoHHash 000JI0YKa aToMa: MOHSITHE 00 HHEPreTUYeCKOM YPOBHE (DJIEKTPOHHOM CJIOE), €ro €MKOCTH. 3amnoJIHEHUE
AJIEKTPOHHBIX CJIOEB Yy aTOMOB DJJEMEHTOB MAlbIX MEPHOJOB. DJEKTPOHHBIE CXEMbl M 3JIEKTpOHHO-Tpaduueckue Qopmynsl. CoBpemMeHHas
(bopMynTupOBKa NEPUOANYECKOTO 3aKOHA. 3HAUEHHE IEPUOANYECKOTO 3aKOHA /7S pa3BUTHs Hayku. JKu3Hb U HayuHblil noasur [[.J11.Menneneesa.
Paznen 3 Ctpoenue BemecTna.
Tema 8 Xumuueckas cBsa3b. CTpoenue Bemecrsa. (7 yacoB)

DNEeKTPOOTPULIATENBHOCTh XUMUUYECKUX 3JIeMEHTOB. OCHOBHBIE BU/bl XUMHUUECKOM CBSA3M: KOBAJICHTHAs! HEMOJIIPHAs U KOBaJICHTHAsI MOJISIpHAS
cBs3b. MloHHas cBs3b. BaleHTHOCTH, CTENEHb OKUCIIEHUS, 3apsij] HOHA.
Jemonctrpanun: CormnocraBiieHne GU3NKO-XUMHUYECKUX CBOMCTB COETUHEHHNH ¢ KOBaJIEHTHBIMU U HOHHBIMU CBSA3SIMH.

Copep:xaHue nporpaMmbl Kypca XuMuM 9 kiacca

(68 uyacoB. 2 yaca B He/IeJII0)

Tema 1. DaexTposurnyeckas gucconuanus (10 yacos)
DNEKTPOIUTHl U HEAIEKTPOJIUTHL. DJIEKTPOJMTUYECKAs IUCCOLMAIMs BEIIECTB B BOJHBIX pacTBopax. Mousl. KaTnonsl u anuonsl. /uopamuas
meopusi pacmeopos. INEKTPOIUTUYECKAs JUCCOLMALINS KUCIIOT, mieiouelt u colieil. Cnabble U CHIIbHBIE 3J1eKTpOiUThl. CTerneHb AHUCCOIMAILINU.
Peakuuu nonsoro ooMena. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE peakini. OKUCIUTENb, BOCCTAHOBUTENb. [ HAPOIN3 CONEH.
Tema 2. Kucsiopoa u cepa (9 4)
[TonoxeHne KUCIOPOIa U Cephl B MEPHOIUUECKON CHCTEME XUMHUECKUX SJIEMEHTOB, CTPOCHHE UX aTOMOB. AJUIOTPOIUS KUCIOPOJa — O30H.
Cepa. Amnotpornusi cepol. dusnyeckue U XuMuueckue cBoiictBa. Haxoxaenue B mpupoje. [Ipumenenue cepbl. Oxcun cepwi(1V).
CepoBojiopo/iHasi U CEpHHUCTAsT KUCIOTHI MU MX COJIH.
Oxcun cepri(VI). Cepnas kucnora u ee coiar. OKUCITUTENbHbIE CBOMCTBA KOHIIEHTPUPOBAHHON CEpHON KUCIOTHI. [lonsamue o cKopocmu Xumuyeckux
peaxyuu. Kamanuszamopul.
Tema 3. Azor u ¢pocop (10 9)
ITonosxenue azota u Gocdopa B IEpUOANYECKON CUCTEME XMMUYECKHUX JIEMEHTOB, CTPOCHHE X aTOMOB. A30T, (PU3NYecKHe U XUMHUYECKHE
CBOICTBa, MojyueHue U mpumeHeHue. KpyroBopor aszora B mpupoje. AmMmuak. dusnyeckne U XMMUYECKHE CBOWCTBA aMMMaKa, MOJIy4eHHE,
npumerenne. Conu ammonust. Okeunsl azota(ll) u (IV). AzotHas kucnota u ee conu. OKUCIUTENbHBIE CBONWCTBA a30THOM KUCIIOTHI.
®ocdop. Amnorponus dochopa. Pusznueckue u xumuueckue cpoiictBa ¢ochopa. Oxcua pocdopa(V). OprodochopHas KUCIOTa U €€ CONH.
MunepanvHule y0oOpeHus.



Tema 4. Yraepoa u kpemunii (7 4)

[Tonoxenue yrieposa u KpEMHUS B IEPUOIMUECKON CUCTEME XMMUYECKHUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. YTJIEpPOJ, aJNIOTPOIIHbIE
Moau(pUKauy, (U3NIECKUE W XUMHUYECKHE CBOWCTBA Yriepoja. YrapHbIi ras, CBOWCTBA M (PU3HOJIOTMYECKOE ICWCTBUE HA OPraHU3M.
VYriekucnslid ra3, yroJibHasi KUCJIOTa U ee coJid. KpyroBopor yriepoaa B IpUpoJe.

Kpemuuii. Oxcun kpemuus(1V). Kpemnuesas kucnora u ee conu. Cmexno. L{emenm.

Tema 5. O61ue cBoiictBa Meta/L1oB (14 1)

[TosmoxkeHne MeTajuioB B MEPUOJMYECKON cucTeMe xumuyeckux 3neMeHToB /l. M. MenaeneeBa. Meramnuueckas cBsi3b. PU3MUYECKUE U
XUMHUYECKUE CBOMCTBA METAJUIOB. Psil HaNps>KeHU METAIIIIOB.

[Tonste o Merammypruu. CrocoGbl monydeHus meramioB. CruiaBbl (CTaslb, YyTyH, JIOpaTIOMUHMN, OpoH3a). [Ipobiema 6€30TX01HBIX
IIPOU3BOJICTB B METAJUTYPTUHU U OXpaHa OKPYKAOILEH CpeJIbl.

Ilesiounbie MeTaIbI. [lo0)KEeHNE TIETOYHBIX METAJUIOB B IEPUOIUUECKON CUCTEME U CTpoeHHue aToMoB. Haxoxnenue B npupone. dusznueckue u
XUMHUYECKUE CBOMCTBA. [IprMEHEHHE IIETIOYHBIX METAIIOB U UX COCIMHEHUI.

Ilesi0uHO3eMe/IbHBIE MeTaJLIbI. [o10)KeHNe 111eTT0UHO3EMENbHBIX METAJIOB B IEPUOINYECKOM CUCTEME U cTpoeHHe aroMoB. HaxoxaeHue B
npupoje. Kanbiuii u ero coenunenus. JKecTkocTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS!.

AsmomMuHuii. [losnoxenne alrOMUHUS B MEPUOJUYECKON CHCTEME M CTpoeHMe ero aroma. Haxoxzaenuwe B mpupone. Pu3nueckne U XUMHUYECKHE
CBOMCTBa antoMUHUS. AMPOTEPHOCTh OKCHIA U IMAPOKCHAA aTIOMUHHUS.

Keaeso. [lonoxeHune xene3a B NEPUOIUUECKON CUCTEME U CTPOCHHE ero atoma. Haxoxxaenue B npupoje. Ouzndeckue U XUMHYECKHUE CBOMCTBA
xene3a. Okcuapl, ruapokcuabl u conu kenesa(ll) uoxenesa(lll).

Tema 6. IlepBoHayaJbHbIE IPeACTABJEHUS 00 OPraHMYeCcKUX BelecTBax (2 1)

[TepBoHayanbHbBIE CBEICHUS O CTPOCHUU OPTraHUYECKUX BellecTB. OCHOBHBIE MOJIOKEHUSI TEOPUU CTPOCHUS OPraHUYECKHX COenMHEeHud A. M.
bytnepoBa. U3omepus. YnpoiienHas kiaccuukamusi OpraHn4ecKuX CoeIMHEHU.

Tema 7. Yraesogopoasbl (4 1)

IIpenenbHble yrijeBoaopoabl. MeraHn, sTaH. PuU3nYeCcKHe W XUMHUYECKHE CBOMcCTBaA. [IpuMeHeHue.

HenpeneabHbie yrieBoaopoabl. OTwieH. u3znueckue 1 XuMHUeckre cBoiicTBa. [Ipumenenue. AnetumneH. [[ueHoBbIe yriieBOAOPO/IbI.
Tousmue o yukiuueckux yene8000pooax (YUKIO0AIKamvl, 6eH3071).

IIpupoaHble HCTOYHMKH YIJIeBOA0Poa0B. HedTh u mpupoHelii a3, ux npumMeHeHue. 3anmTa aTMOC(hEpHOTO BO3AyXa OT 3arps3HEHHUS.
Tema 8. Ciuprsl (2 1)

Onnoatomubie cnupThl. MeTanoun. DTtanon. Gusnueckue cBoricTBa. PU3HOIOTUYECKOE AEHCTBUE COUPTOB HAa opranusMm. lIlpumenenue.
MHoroaroMHble CIMPTHL. DTUICHIINKOIb. [ munepuH. [Ipumenenue.

Tema 9. KapOonosbie kucjorsl. 7Kupsi (3 1)

MypaBbuHas U ykcycHasi KUCIOThI. Pusnyeckue cBoricTBa. [IpuMenenue. Bricuine kap6oHOBbIE KUCIOTHL. CTeapuHOBask KUCIOTA.

Kupbl — MpoIyKTHl B3aMMOJCHCTBHYSI TIMIIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. POJb ®KHUPOB B Mpoliecce 0OMEHa BEIIEeCTB B OpraHu3Me.
Tema 10. YrieBoanl (2 4)

I'moko3a, caxapo3a — BaKHEHIINE MTpeACcTaBUTENHN yriieBo10B. Haxoxnenue B npupozae. @orocunres. Posib Iit0ko3bl B MUTaHUM U YKPEIIJIEHUU
310poBbs. Kpaxman u nemnonos3a — npupoassie nonuMepsl. Haxoxnenne B npupose. Ilpumenenue.

Tema 11. beaku. IToaumepsi (5 1)



benxu — 6uononumepsl. CoctaB 6enkoB. @ynkuuu 6enkoB. Pons 6enkoB B nuranuu. [lonsrue o pepmentax u ropmonax. Ilomumeps —
BBICOKOMOJIEKYJIsIpHBIE coeauHenus. [lommatuiien. [lommnponunen. [lonuBununxiopua. [Ipumenenue nosmmepoB. XuMus U 310poBbe. JlekapceTsa.

Y4yeOHO-TEeMaTHYECCKHH IJIAH 8 KiIace

Ne Tema Kommnuectso | B Tom B Tom yucie
4acoB 10 qucie KOHTPOJIBHBIX padoT
paboueii MPaKTUYECKUX padboT
porpaMmme

1 | [lepBoHauanbHBIE XUMUYECKUE TIOHSTHUS. 20 2 1

2 | Kucnopon. 5 1 -

3 | Bomopon. 3 1 -

4 | PactBopsl. Boga. 7 1 1

5 | KonnuecTBeHHBIE OTHOIIIEHUS B XUMHAH. 6 - -

6 | Baxueiiiue kiaccbl HEOpraHndeckux coenuuenuit. | 11 1 1

7 | llepuoguyeckuii 3aK0H U MEPUOANYECKAS] CUCTEMA 9 - -

xuMmudeckux saeMmenToB 1. . Menneneena.

Crpoenue aToma.

8 | Xumnueckas cBa3b. CTpOCHHUE BEILIECTBA. 7 - 1
Hroro 68 6 4
YuyeoHno-remaTuueckui mian 9 kiaace
Tema KomnuectBo yacos mo | B Tom umncie B Tom ugucie
paboueii mporpamme MPaKTUYECKUX PadboT KOHTPOJIBHBIX padoT

DJIEKTPOJIMTUYECKAS] AUCCOIUALIMSL. 12 1 1
Kucnopon u cepa. 9 1 -
A3oT u pochop 10 2 1
VYrinepoa 1 KpeMHUN 7 1 1
OO0111€e cBOMICTBA METAIIJIOB 13 2 1




OPI'TAHMYECKAA XUMUA

17

HUroro

68




