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MOSICHUTEJbHAS 3AIIMCKA
CraTtyc 1oKyMeHTAa

O06pazoBatepHas TporpaMma Imo XMMHH COCTaBJIeHa Ha OCHOBE (enepaibHoi [IprMepHoit mporpaMmMbl OCHOBHOTO 001Iero o0pa3oBaHHs.

OOpazoBarenpHast IporpaMmMa KOHKPETU3UPYET COACpKaHie CTaHaapTa, AaeT MPUMEPHOE pacipeelieHne YIeOHbIX YacoB M0 pa3aeiaM Kypca U PeKOMEHIYeMYIO TOCie0-
BaTEIBHOCTh U3YUYCHHSI TEM U Pa3JICNIOB C YUYETOM MEKIIPSAMETHBIX M BHYTPUITPEIMETHBIX CBS3eH, IOTUKU y4eOHOTO Tporiecca. B oOpasoBaTeibHON porpaMMe onpeelieH nepe-
YeHb JIEMOHCTPAINH, TAOOPaTOPHBIX OIBITOB, MPAKTHUECKNX 3aHATHIA U PaCYETHBIX 3a7a4.

OOpazoBarenbHasi MPOrpaMMa BBITIONHAET JIBE OCHOBHBIE (DyHKITHH:

HWndopmanmonHo-MeToiugeckas GyHKIHsI TO3BOJSAECT BCEM YUaCTHHKAaM 00pa30BaTENbHOTO Mpoliecca MOyYUTh MPECTABICHUE O LETsX, COACPKAaHUH, O0IIel cTpaTeruu
o0y4JeHus, BOCITUTAHUS U PA3BUTHUS YUAIIUXCS CPEICTBAMU TaHHOTO yUYSOHOr 0 MpeaMeTa.

OpraHu3anMoHHO-TUIAHUPYIomIas (QYHKIHS MpeAyCMaTpUBAET BBIJEICHUE ITANOB OOyUEHUs, CTPYKTYPHpPOBaHHE YIeOHOTO MaTepraia, OnpeesieHHe ero KOIMYeCTBEeH-
HbIX M1 KAQYC€CTBCHHBIX XapPaKTCPUCTUK Ha KAXKAOM U3 3TAIlOB, B TOM YHCJIC JJIA COACPIKATCIbHOTO HAIIOJIHCHU A HpOMe)KYTO‘-IHOI‘/'I aTTeCTAlluU ydalllnuXxcsH.

OOpazoBarenbHasi IporpaMma SIBISIETCSI OPUEHTUPOM ISl COCcTaBieHUs padounx mporpamm. OOpasoBaTenbHas MPOTpaMMa ONpeAeiseT HHBAPUAHTHYIO (00s3aTeNbHYI0)
4acTh y9e0HOTO Kypca XMMHH B OCHOBHOM IITKOJIE, 32 TIpeIeNIaMi KOTOPOTO OCTAETCsI BO3SMOXKHOCTh aBTOPCKOTO BEIOOPA BapHATHBHOM COCTABIISIONIEH coiep:kaHusi 00pa3oBaHusI.
[Tpu 5TOM aBTOPHI pabOYHX MPOTPAMM MOTYT IPEAIIOKUTH COOCTBEHHBIH MOAX0/] B YaCTU CTPYKTYPHUPOBAHHS U OTPEACIICHUS ITOCIE0BATETFHOCTH H3YyUeHHS YIeOHOTO MaTepH-
aya, a TakkKe MyTeil GOopMHUPOBAHUS CUCTEMBI 3HAHMIA, YMEHUHN M CITIOCOOOB JCSITEIBHOCTH, PAa3BUTHSI U COLIMATM3AIIMY YUAIIUXCS.

CTpyKTypa 10KYMEHTa

O6pa3oBarenbHas IporpaMMa BKIIIOYAaeT TPU pasjesia: HOSICHUTeIbHYIO 3alIHCKY; OCHOBHOE COJep:KaHHe C IPUMEPHBIM paclpesie/ieHHeM Yy4eOHbIX 4acoB 10 pa3zienam
Kypca U BO3MOKHYIO TIOCJIEA0BATEILHOCTh H3YUYCHUS TEM H pa3/iecioB; TPeOOBaHUS K YPOBHIO MOATOTOBKH BbINYCKHUKOB OCHOBHOM HIKOJIBI 110 XUMHH. B 00pa3oBaTenbHOM
IporpaMMe MpeICTaBIeHO MUHUMAIBHOE 110 00beMY, HO ()YHKIIMOHAIBHO HIOJIHOE COACP)KaHHE.

OO0mas xapakTepucTHKA Y4eOHOr0 mpeaMeTa

OCHOBHBIMU HpO6HeMaMI/I XUMUU ABJIAIOTCA U3YUYCHUC COCTaBa M CTPOCHHA BECUICCTB, 3aBUCUMOCTU UX CBOMCTB OT CTPOCHU, KOHCTPYUPOBAHUC BCUICCTB C 3aJaHHBIMU
CBOWCTBAaMH, HCCIIEJOBAHNE 3aKOHOMEPHOCTEH XMMUYECKHX MPEBPAILEHUH U MyTeH yNpaBJIeHUs] UMH B LIEJISIX MOJTYYEHHUs BELIECTB, MaTepuanos, sHeprun. Conepxanue oopaso-
BaTeJIbHON MPOTPaMMBbl CTPYKTYPHPOBAHO IO IIeCTH O10KaM: MeTobl MO3HaHKS BELIECTB U XUMHUYECKHX SIBICHUH. DKCIIepUMEHTaJIbHbIE OCHOBBI XUMHUH; BemecTBo; Xumuue-
CKas pCaKuus, 3J’IeMeHTapHLIe OCHOBBI HeOpFaHH‘IeCKOﬁ XUMHH, HepBOHa‘IaJ’IBHbIe MpEaACTaBJICHUA 00 OPraHMYCCKUX BCUICCTBAX; XUMHSA U 5KU3HD. ConepncaHI/Ie 3THUX y‘Ie6HLIX
OJI0KOB B pab0o4MX MpOrpaMMax MOKET CTPYKTYPHUPOBAThCS MO TEMaM U JIETaTM3UPOBATECS C yUETOM aBTOPCKUX KOHLEMIHMA, HO JOJDKHO OBITh HAIIPAaBICHO HA JOCTHKECHUE 11e-
JIel XMMHUYECKOro 00pa3oBaHusl.

Mean
H3yuenue xumuu 6 0OCHOBHOI WIKOJI€ HANPABIEHO HA OOCIMUMCEHUE CTIEOYIOUUX Yelell:

¢ 0CBOeHHE Ba:KHeHIMX 3HAHUH 00 OCHOBHBIX MOHATHAX M 3aKOHAX XUMHUH, XHMUYECKOW CHMBOIIUKE;

® OBJIaJleHHE YMEHUsAMU HaONI0aTh XUMUYECKUE SIBICHHUS, IPOBOAUTH XUMHUYECKUN 3KCIIEPUMEHT, IPOU3BOAUThL PAacUeThl HA OCHOBE XMMHUYECKHX (POPMYJI BEILIECTB U
YpaBHEHUN XUMUYECKUX PEAKLINM;

® pa3BUTHE TI03HABAaTEIbHBIX MHTEPECOB U MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B MpoIlecce MPOBEACHUSI XUMUYECKOTO SKCIEPUMEHTa, CAaMOCTOSTEIBHOTO MPUOOpEeTeHHs
3HaHUH B COOTBETCTBUH C BO3HUKAIOIINMHU JKU3HEHHBIMU TOTPEOHOCTSIMH;

® BOCIIMTAHME OTHOLICHUS K XUMHHU KaK K OZHOMY U3 (pyHIaMEHTabHBIX KOMIIOHEHTOB €CTECTBO3HAHMS U SJIEMEHTY OOIIeYeIOBEYECKOH KYIbTYPHI;

¢ IpMMEHeHUe MOJYYeHHbIX 3HAHUI M YMeHHi /11 6€3011acHOr0 MCTOIh30BAHNA BEIIECTB M MAaTEPHUAJIOB B OBITY, CETLCKOM XO3SHCTBE M HAa MPOU3BOJICTBE, PEIICHUS
MIPAKTUYECKUX 3a/1a4 B TIOBCETHEBHOM XKU3HU, IPEAYIPEKACHUS SIBICHNN, HAHOCSILUX BPEA 3I0POBBIO YETIOBEKA U OKPY>KAIOIIEH Cpesie.
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MecTto npeaMeTa B y4eOHOM IJIaHe

Jiist 00s13aTeBHOT0 U3y4eHHs yueOHOro MpeMeTa Ha 3Tare OCHOBHOT'O 00IIero o0pa3oBaHus y4eOHbIH MIaH MIKOMIbI UIs O4HO-3204HOM ()OpMBI 00YUEHHUSI OTBOAUT 72
yaca. B Tom gncne mo 36 yacos B rpymmax VIII u IX kmaccos, u3 pacuera — 1 yuyeOHbIii 4yac B He1eIo.

[TpumepHas nporpamma paccunTada Ha 72 y4eOHBIX Yaca. B Hell mpeaycMOTpeH pe3epB CBOOOAHOTO yueOHOTO BpeMeH! B 00beMe 7 yueOHbIx gacoB (wmm 10 %) mms pea-
JU3alMK ABTOPCKHUX MOAXO0J0B, NCTIONB30BaHMs Pa3HOOOPa3HIX (JOPM OpraHM3aluK Y4eOHOTo Ipolecca, BHEAPEHUSI COBPEMEHHBIX METOJJOB OOyUEHUsI U MeJarornieckKix TeX-
HOJIOT 1.

OO0mey4yedOHbIe yMEHHUSI, HABBIKH U CIOCOOBI eI TeJILHOCTH

OOpazoBarenpHasi IporpaMma MpeaycMaTpuBaeT GOpMUPOBAHUE Yy yHalIUXcA 00IIey4yeOHBIX YMEHUI U HABBIKOB, YHUBEPCAIBLHBIX CHOCOOOB AEATENFHOCTH M KIIIOYEBBIX
KOMIIeTeHIIMH. B 3TOM HalpaBiIeHUU NPUOPHUTETAMHU A5l y4eOHOTrO MpeaMeTa « XUMHS» Ha CTYIIeHH OCHOBHOTO 0011ero 00pa3oBaHus SBJSAIOTCS: MUCIONb30BAHUE AT TIO3HAHHS
OKPY>KafOIEero MUpa pa3InIHbIX METOAOB (HaOIIOACHNS, N3MEPEHNUS, OIBITHI, SKCIIEPUMEHT); MPOBEICHIE MMPAKTHUECKUX U JTa00PATOPHBIX paboT, HECIOKHBIX IKCIIEPUMEHTOB U
OIMMCaHME€ UX PE3YJIbTAaTOB,; UCIIOJB30BAHUC AJId PCHICHUA ITO3HABATCIIbHBIX 3a/la4 Pa3JIMYHbIX HCTOYHUKOB I/IH(I)OpMaHI/II/I; CO6JHOI[CHI/I€ HOPM U IIpaBUJI MOBCACHUSA B XUMHYCCKUX
nabopatopusix, B OKpy»Karollel cpesie, a TakKe MpaBwJil 310pOBOTO 00pa3a KHU3HH.

Pe3yabTaTrsl 00yyenust

Pesynprarel m3ydeHus Kypca « XUMUsD MPUBEEHBI B pa3zaelie « TpeboBaHMs K YPOBHIO ITOATOTOBKHY BBIITYCKHHUKOBY, KOTOPBIA MOITHOCTHIO COOTBETCTBYET CTaHAapTy. Tpe-
6OBaHI/I$1 HaIlpaBJICHBI Ha p€ain3aluio ACATCIbHOCTHOIO, IPAKTUKOOPHUCHTUPOBAHHOTO U JIMYHOCTHO OPUCHTUPOBAHHOTO IMOJAX0J0B; OCBOCHUC YUAlIUMUCA I/IHTGJ’IJ’IGKTyaJII)HOI‘& u
HpaKTquCKOﬁ ACATCIIBHOCTH, OBJIAZICHUEC 3HAHUSAMU U YMCHUAMU, BOCTpC6OBaHHI)IMI/I B HOBCC[IHCBHOﬁ JKHN3HU, MTO3BOJIAIOINMMU OPHUCHTUPOBATHCA B OKPYXKaroIeM MHPE, 3HA-
YUMBIMU JIJIS1 COXPaHEHHS OKPYIKAIOIIEH Cpeabl 1 COOCTBEHHOTO 3/TOPOBBSI.

PyOpuka «3HaTh/MOHMMATE)» BKITIOYAET TPEOOBAHUS K YIE€OHOMY MaTepuaity, KOTOPhIH yCBauBAcTCsl M BOCIIPOM3BOUTCS YUAI[IMHUCS.

PyOpuka «YMeTh» BKIIIOUaeT TpeOOBaHHs, OCHOBaHHBIC Ha OoJiee CIIOKHBIX BUAX ACATEILHOCTH, B TOM YHUCIIE TBOPUECKOW: OOBSACHSITH, XapaKTepU30BaTh, OMPEALIISATh,
COCTaBJIATh, PACTIO3HABATH OMBITHBIM ITyTE€M, BEIYUCIIATS.

B pyOpuke «cnoab30BaTh NpUOOpeTeHHbIE 3HAHUS M YMEHHS B MPAKTHYECKOI IeITeTbHOCTH U MOBCEIHEBHOM KU3HI» TIPEACTABICHBI TPeOOBaHMS, BBIXOISIIINE
3a paMK{ y4eOHOTO Mpoliecca 1 HalleJICHHbIE Ha PElIeHNe Pa3HOOOpa3HBIX KU3HEHHBIX 3aj1ad.

OCHOBHOE COJAEPXAHHE (72 yac)
METO/IbI IO3HAHUA BEHIECTB U XUMHUUYECKHWX SIBJIEHUI.
IKCHEPUMEHTAJIBHBIE OCHOBbBI XUMHUHM (3 yac).

XuMUs Kak 4acTh €CTECTBO3HAHUS. XUMUS — HayKa O BEIECTBaX, UX CTPOSHHH, CBOMCTBAX W MPEBPAIEHUSX.

Habmonenne, onncanue, n3MepeHne, 3KCIEPUMEHT, Modeauposanue. [lonamue o Xumuieckom anaiuze u cCuHmese.

[Ipaeuna paboThl B IKOJbHOMU T1abopaTopun. JlabopaTopHas mocyaa u ooopynoBanue. [IpaBuia 0€30MaCHOCTH.

Pa3znenenne cmeceit. Ounctka BemecTs. OunbTpoBanue.

BssemmBanue. [Ipurorosnenue pacrBopos. [loxydenne kpuctamioB conell. [IpoBeneHne XUMUYECKUX PeakMi B pacTBOPax.

Hazpesamenvusie ycmpoiicmaa. [Iposedenue xumuueckux peakyuii npu Hazpesanui.

Mertoap! aHann3a BeulecTB. KauecTBeHHBIE peaklini Ha ra3000pa3Hble BeLlecTBa U HOHBI B pacTBope. OnpezeneHre xapakrepa cpeasl. MHANKAaTOpHI.
[Tony4enune razoo0pa3HbIX BELECTB.

Hemoncmpayuu

OO0pasibl MPOCTHIX U CIIOKHBIX BELIECTB.



I'openue maruusi.

PacTBOpeHue BEIIECTB B pa3IMUHBIX PACTBOPUTEIAX.

Jlabopamopnsie onvimot

3HAKOMCTBO C 00pa3IamMu MPOCTHIX M CIIOKHBIX BEIIECTB.

Pazpenenue cmeceit.

Xumudeckue sBiieHUs (MMPOKaTUBaHUE MEAHON MPOBOJIOKH; B3aMMOJICHCTBUE MeJla C KUCIIOTOH ).
Ilpakmuueckue 3anamusn

3HaKOMCTBO ¢ J1abopaTopHBIM 00opyaoBarueM. [IpaBrna Ge3omacHoi paboThl B XUMHUYECKOH JTaO0OPaTOpHH.
OuncTKa 3arpsi3HCHHON MOBAPEHHOM COJIH.

[IpuroroBieHue pacTBOpa C 3aIaHHOM MACCOBOH J10JIeii pACTBOPEHHOT'O BEIICCTBA.

BEIIECTBO (12 uac).

ATOMBI U MOJIEKYJIbl. XUMHUYECKUI 3IEMEHT. 361K Xumuu. 3HAKH XUMHUUECKUX 3JIEMEHTOB, XUMHUYECKHE (OPMYJIbl. 3aKOH MOCTOSHCTBA COCTABA.

OTHOCHUTENBbHBIE ATOMHASI M MOJIEKYJISIpHAsI MacChl. AmomHas edunuya maccol. KonmaecTBo BemecTa, Moiab. Molsipaas Macca. MoOISpHEI 00beM.

YucThle BelIecTBa H CMECH BEIECTB. [Ipupoonsie cmecu: 8030YX, NpUPOOHblil 243, Hegmb, NPUpoOHbLE 800bI.

KadecTBeHHBIN 1 KOJMYECTBEHHBIN cOCTaB BeliecTBa. IIpocThie BemecTBa (MeTauibl 1 HeMeTauibl). ClI0XKHBIE BelecTBa (OpraHndecKkue u Heopranudeckue). OCHOBHEIE
KJIaCChl HEOPTaHUYECKUX BEIIECTB.

[Iepuonnueckuii 3aK0H U MEPUOAUYECKAsI CUCTEMa XUMUUeckux 3iaemeHToB .. Menaeneesa. ['pynnsl U nepuoasl EPUOJNIECKON CUCTEMBI.

Crpoenue atoma. SIapo (MPOTOHBI, HEUTPOHBI) U ANEKTPOHEL. M30Tombl. CTpoeHHE IICKTPOHHBIX 0001049eK aTOMOB HepBhiX 20 311eMEeHTOB nepuoandeckoi cuctemsl 1. 1.
Menpeneena.

CrpoeHune MoJeKyl. XUMHYeCKas CBSA3b. THITBI XUMHYECKHUX CBSI3€H: KOBaJIEHTHas (HOJIAPHAS U HETIONAPHAs), HOHHAs, MeTaJuindeckas. IIoHsTHe 0 BaJIeHTHOCTH U CTele-
HU okucieHust. CoctaBieHne GOpMyII COSAMHEHHH TI0 BaJICHTHOCTH (MITU CTETICHN OKUCIICHHUS).

BemectBa B TBepJOM, JKHUAKOM U ra3000pasHOM cocTOosiHMK. Kpuctamndeckue W aMopQHbIe BEIeCTBa. Tunsl KPUCMALIUYECKUX Peulemox (AmomMHas, MOEeKYIAPHAs,
UOHHAS U MEMATTUYECKASL).

Hemoncmpayuu

XUMHYECKHE COSTUHEHHUS KOJMYECTBOM BEIIECTBA B 1 MOJIb.

Monenb MOIIpHOTO 00BEMa ra30B.

Komnexkunn HehTH, KAMEHHOTO YIIIS ¥ IPOAYKTOB UX HepepaboTKH.

3HaKOMCTBO ¢ 00pa3amMu OKCUIOB, KHCIIOT, OCHOBAaHUI H COJIEH.

Mopenu KpUCTaNIMYECKUX PELIETOK KOBAJICHTHBIX U HOHHBIX COETUHEHUH.
Bosronka ioja.

COHOCTaBHeHI/Ie (1)I/I3I/IKO-XI/IMI/IT-IGCKI/IX CBOMCTB COC,ZII/IHCHI/Iﬁ C KOBAJICHTHBIMU U NOHHBIMHU CBS3sIMU.
OO0pa3ibl TUITUYHBIX METAJUIOB U HEMETAJLIOB.

Pacuemnuie 3a0auu

BorurcieHre 0OTHOCUTEILHON MOJICKYJIIPHON MacChl BELIECTRA 110 POopMyJIe.
BrrunciieHrue MaccoBoOM JJ0JIM dJIEMEHTa B XMMUYECKOM COCJIMHEHUH.
YcTaHoBIeHHE MPOCTEHIei (GOpMyITBI BEIIECTBA 0 MACCOBBIM JOJISM 3JIEMEHTOB.
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XUMHUUYECKAS PEAKIIUSA (8 yac).

XuMudeckas peakiusi. Y paBHEHHE U CXeMa XUMHYECKON PeakIiui. Y CIIOBUS U IPU3HAKN XUMUIECKHX peakiuii. CoxpaHeHHe MacChl BEMIECTB MPH XUMHUECKUX PEaKIHIX.

Knaccudukarms XuMHYecKUX peakinii Mo Pa3InIHBIM MPU3HAKAM: YHCITy M COCTaBY MCXOJHBIX M MOIYYEHHBIX BEIECTB; N3MEHEHHUIO CTENEHEeH OKMCIEHHSI XUMUIECKIX
3JIEMEHTOB; MOTJIOUIEHNUIO WM BBIAECTICHUIO dSHEPTUH. [lonamue o ckopocmu xumuieckux peakyuii. Kamanuzamopur.

DNEKTPOIUTHI U HEJICKTPOIIUTHL. DIIEKTPOIUTHYCCKAS JUCCOIMAIINS KUCIIOT, IIEJIOYeH U CoJiel B BOMHBIX pacTBopax. Mouel. Katnons! u annonsl. Peakiiun noHHOTO 00-
MeHa.

OKUCIUTETHHO-BOCCTAHOBUTENBHBIC peakiiui. OKHCIUTEIh U BOCCTAHOBUTEIT.

Hemoncmpayuu

Peaknuil, WIDIIOCTPUPYIOIUX OCHOBHBIE IPU3HAKU XapaKTEPHBIX pPEaKIIUil

Heittpanu3zanus menoyu KUcI0TON B IPUCYTCTBUM UHAUKATOPA.

Jlabopamopnwie onvimut

B3anMopeiicTBue okcuaa MarHusi ¢ KUCIOTaMHU.

B3anMopeiicTBIE YIVIEKUCIIOrO ra3a ¢ U3BECTKOBOM BOJAOM.

[Tomyuyenue ocagkoB HEPACTBOPUMBIX THAPOKCUIOB U U3YUEHUE UX CBOUCTB.

Ilpakmuueckue 3anamus

BrinonHenue onpITOB, AEMOHCTPUPYIOIIKX T€HETUYECKYIO CBA3b MEXAY OCHOBHBIMU KJIACCAMU HEOPTraHUYECKUX COCIUHEHHM.
Pacuemnuie 3a0auu

Brruncnenns o XuMHYECKHM YPaBHEHHSIM MaccChl, 00beMa WIIM KOJIMYECTBA OJHOTO M3 MPOAYKTOB PEaKIMH 10 Macce MCXOTHOTO BEUIECTBA U BEIIECTBA, COACPIKAILIETO

ONPEIEICHHYIO TOJII0 PUMECEH.

SJIEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOW XUMUHA (36 uac).

Bonopon, pusnueckre 1 XUMHUYECKHAE CBOWCTBA, MOJIyYSHUE U TPUMEHEHHE.

Kucnopon, pusndeckre u XuMHUYeCKHe CBOWCTBA, MOIYYeHHE U IPUMEHEHNE.

Boma u ee cBoiicTBa. PacTBopuMocCTh BeriecTs B Bozie. KpyroBopot Bojb! B mpupoe.

lNanmorensr. XnopoBogopos. ComsiHasi KHCIIOTa U €€ COJIH.

Cepa, pu3nueckre u XUMUYECKHE CBOMCTBa, HaxoxkaeHue B mpupoxae. Okcun cepsl (VI). CepHas kucnora u ee coiu. OKHCIUTENbHbIE CBOMCTBA KOHIIEHTPUPOBAHHOMN CEp-
HOM KuCNOTHL. CepHucmasn u cepo8o00pOOHAs KUCIOMbL U UX COTIU.

Awmmuak. Conn aMMoHHMs. A30T, (PU3MUYSCKUE U XUMUUECKHUE CBOMCTBA, NoJiyueHre u npuMenenue. Kpyrosopot azora. Oxcuust azota (II u IV). A3orHas kuciora u ee co-
. OKUCTUTENBHBIE CBOMCTBA a30THON KUCIIOTHI.

®Docdop. Oxcun pocdopa (V). OprodochopHas KUCIOTa U €€ COJH.

Yriepon, alutoTporHbie Moau(UKAIAN, (PU3NIECKUE 1 XUMUIECKHE CBOWCTBA yIIepoia. YTapHbIH ra3 — CBOMCTBA B (PM3HOJIOTHIECKOE ICHCTBHE HA OpraHU3M. Y TJIEKHUC-
JIBIN Ta3, yTOoJIbHAs KUCIIOTa U ee conu. KpyroBopoT yraeposaa.

Kpemuuii. Oxcun kpemuus (IV). Kpemnunesas kucnota u cunukatsl. CTEKIIO.

[Nomoxxenne meramioB B llepuonnyeckoit cucreme xumudeckux sneMmeHtoB [I.M. MennpeneeBa. [lonsrue o merammypruu. CriocoObl monydenus MetainioB. CIuiaBbl
(cTanb, 4yryH, QIOpaTrOMUHNN, OpoH3a). OO0IIMe XMMUYSCKHUE CBONCTBA METAJIOB: PEaKI[UH ¢ HEMETAJUIAMU, KUCJIIOTaMHU, COISIMU. Psi HanpspkeHUH METaJLIoB.

[lenounsle U METOYHO3EMETbHBIE METAJUIBI U UX COCIUHEHUS.

Antomunuil. AmMgpomeprnocms oxcuda u 2uOpOKCUOA.



Kenezo. Oxeusl, eudpokcuodwt u conu xcenesa (1 u I1l).

Hemoncmpayuu

B3aumoneiicTBre HaTpUs U KaJbLUs C BOJOU.

OO0pas3Iibl HeMETAILIOB,

AJIOTpOIIHS CEepBI.

[Tomydenue XI10pOBOIOPO/IA U €TO PACTBOPEHKE B BO/IE.

Pacno3naBanue coeMHEHMIA XJI0pa.

Kpucramiuueckue penieTku anmasa u rpapura.

ITonydyenue aMmMuaxa.

Jlabopamopuvie onvimot

3HAKOMCTBO C 00pa3aMu METAIIIOB | CILIABOB (padoTa ¢ KOJUICKITHUIMHU).

PacTBOopeHnue xene3a v LIMHKA B COJITHOW KUCIIOTE.

BrITecHEHHE 0JTHOTO METaJlIa JPYTUM U3 PACTBOPA COJIH.

3HAKOMCTBO C 00pa3amMu MPUPOIHBIX COSAMHEHUH HEMETAIIOB (XJIOpHIAMH, CyIb(OHUIaMH, CyIb(aTaMu, HITpaTaMu, KapOOHATaMH, CHIINKATaMH).
3HaKOMCTBO ¢ 00pa3amMu METAIJIOB, PYAaMH JKeJie3a, COSTMHEHUSIMHU aTIOMUHUSL.

Pacnio3naBanue xJiopuj-, Cyibdar-, KapOOHAT-aHUOHOB U KATUOHOB aMMOHHUS, HATPUS, KaJIHs, KaJIbIHs, Oapusl.
Ilpakmuueckue 3anamusn

[Tomyuenune, coOMpaHne U pacIo3HaBaHUE Ta30B (KHCIOpOaa, BOAOPOAa, YTIACKHUCIOTO rasa).

Pemenwne sxcniepruMeHTANBHBIX 33134 110 XUMUU TeMe «llomydeHne coeIMHeHN MeTaJUIOB U H3YUSHHE UX CBOMCTBY.
Pemenwne sxcniepruMeHTANBHBIX 33124 110 TeMe: «llonydeHne coeIMHeHn HEMETaNIOB i U3YYE€HHE X CBOWCTBY.

HEPBOHAYAJ/IBHBIE ITPEJCTABJIEHUSA Ob OPTAHUYECKUX BEIHLIECTBAX (4 yac).

ITepBoHayvasibHbIE CBEJAEHUS O CTPOCHUM OPraHUYECKUX BEIIECTB.

YrneBonopoAbl: METaH, 3TaH, TUIICH.

CrimpThl (METaHOJ, STAHOI, TIUIEPUH) U KapOOHOBEIE KHCIIOTHI (YKCYCHAs!, CTeapUHOBAsI) KaK MPEICTABUTENN KUCIOPOICOACPIKAIINX OPTaHUIECKUX COCTUHEHH.
Buonornuecku BakKHbIC BELICCTBA: YKUPHI, YIIICBObI, OCIIKH.

Ilpeocmasnenus o nonumepax Ha npumepe NOIUIMUIEHA.

Hemoncmpayuu

O0pas3ibl He(hTH, KAMEHHOTO YIJIS U MPOIYKTOB UX MepepadoTKH.
Mopenu MOJIEKyJl OpraHUYEeCKUX COSTUHEHUM.

l'openue yriieBogopoI0B 1 OOHAPYKEHUE TTPOTYKTOB WX TOPEHUSL.
OO0pas3iibl U3IEIHIA U3 TOJUITHUIICHA.

KauecTBeHHBIE peakIui Ha ITHIICH U OCITKH.

Ilpakmuueckue 3anamus

W3roTtoBiienne Mojelel yrieBoI0POIOB.



XUMMUSA U )KU3HD (2 yac).

YenoBek B MUPE BEIIECTB, MATEPHATIOB M XMMUYIESCKUX PEAKITHI.

Xumus u 300pogve. Jlekapcmeenmnvle npenapamovl u RPOOIEMbl, C6A3AHHbIE C UX NPUMEHEHUEM.

Xumusi u nuwa. Kanopuiinocmo scupos, 6enkos u yene6o0os. Koncepeanmoi nuugesblx npoOykKmos (H08apennas collb, YKCYCHAsL KUCIOMA).

Xumuueckue sewjecmea Kak Cmpoumenbhvle u nOOeloYHble Mamepuavl (Mei, Mpamop, U36eCmHsK, CIEKI0, YeMeHN).

Tpupoonwvie ucmounuxu yeneso0opodos. Hegpmo u npupoomwiii 2as, ux npumeHerue.

XHUMHYECKOE 3arps3HEHHE OKPYKAIOIIECH CPEJIbl M €ro MOCICICTBHUS.

[TpoGiiemMbl 6€30MaCHOTO HUCITOIB30BAHMS BEIICCTB U XUMUYECKUX PEAKIMi B MOBCEIHEBHOMN JKU3HU. TOKCUUHbLE, 20pIoYUe U 83Dbl8OONACHbIe seujecmed. Boimosas xumu-

UecKas cpamontHocnio.

Hemoncmpayuu

OO0pas3Iibl JIeKapCTBEHHBIX MPENapaToB.

OO0pa3ibl CTPOUTENILHBIX U MOACI0OYHBIX MaTEPHUATIOB.

O0pa3iibl yIakOBOK MHUIIEBBIX MPOAYKTOB ¢ KOHCEPBAHTAMH.
Ilpakmuueckue 3anamusn

3HaKOMCTBO ¢ 00pa3IaMu JICKaPCTBEHHBIX MPENapaToB.

3HaKOMCTBO ¢ 00pa3aMyi XUMHUYECKUX CPEIICTB CAHUTAPUU U TUTHCHBI.

PE3EPB CBOBOJHOI'O YYEBHOI'O BPEMEHHU — 7 4.

TPEBOBAHUAA K YPOBHIO IIOAI'OTOBKH BbIITY CKHUKOB
OCHOBHOHM OBIIEOBPA3OBATEJIBHOU HIKOJIbBI

B pe3yabTaTe U3y4CHUSI XUMHUHU YYCHUK T0/IKECH

3HATH / IOHUMATDH
® XUMUYECKYIO0 CUMBOIUKY: 3HAKN XUMUIECKUX DJIEMEHTOB, (POPMYJIbl XHMUYECKUX BEIIECTB U YPAaBHEHUS XMMUYECKUX PEaKInii;

® gavicHeliue XumuyecKkue nNOHAMUA: XUMHYECKUI 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsI U MOJIEKYJISIpHAsl MacChl, HOH, XUMHUYECKasl CBA3b, BEIIECTBO,
KJaccu(uKaIys BEIIeCTB, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00beM, XUMHUUECKas Peaklnsl, KIacCU(pUKaIUs PEaKkiyii, SIEKTPOIUT U HEIJIEKTPOIUT, IIEKTPOIUTHIECKAsT TUC-
coLManys, OKACIUTENb U BOCCTAHOBHUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE;

® OCHOGHblE 3aKOHbL XUmMuu: COXpaHCHUA MaCChbl BEIICCTB, IIOCTOSIHCTBA COCTAaBaA, HCpI/IO,Z[I/ILICCKI/Iﬁ 3aKOH;

yMeTh

® HA3bl6AMb: XNMUYECKUE 3JIEMEHTHI, COSUHEHNS N3YYEHHBIX KIIaCCOB;

® 00bACHAMb: GUZNIECKUIM CMBICII aTOMHOTO (TIOPSAKOBOTO) HOMEpa XUMUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIBI U MEPHOJa, K KOTOPBIM 3JIEMEHT MPUHAJIEKUT B TIEPHO-
nnueckor cucreme .M. MenaeneeBa; 3aKOHOMEPHOCTH U3MEHEHHSI CBOIMCTB 3JIEMEHTOB B Ipeeiax MajbIX [IEPHUOJI0B U TMIaBHBIX MOATPYIIL; CYIIHOCTh PEaKIMi HOHHOTO 00-
MEHa;

-7 -



e xapakmepuzoeamb: XUMUICCKUEC 3JICMCHTLI (OT BOAOpOaa 10 K&J’II)HI/ISI) Ha OCHOBEC HX ITIOJIOKCHUA B nepnonnquKoﬁ CHCTEMC ,H.H.MCHI[GHGCB& 1 0COOEHHOCTEH CTpO-
CHHA X aTOMOB; CBA3b MCXKY COCTaBOM, CTPOCHUEM U CBOMCTBAMH BCOICCTB; XUMHUYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHUYCCKUX BEHICCTB,

° onpeoeﬂﬂmb: COoCTaB BCUICCTB 11O UX (bOpMYJ'IaM, MPUHAJIC)KHOCTD BCUICCTB K OINPCACICHHOMY KJIACCY COGHHHGHHﬁ, THUIIBI XUMHYCCKUX peaKum?I, BaAJICHTHOCTBb U CTC-
IICHb OKHCJICHUA 3JICMCHTA B COCAMHCHUAX, THUII XUMHYECKOH CBS3H B COCMUHCHUAX, BOBMOXHOCTB ITPOTCKAHUA peaKHI/Iﬁ HWOHHOI'O 06MeHa;

o cocmagname: GHOPMYJIBI HEOPTaHUYECKHX COCAMHCHUH W3YUYCHHBIX KIACCOB, CXEMBlI CTPOCHUS aTOMOB MeEpBbIX 20 SJIEMEHTOB MEPHOJUYCCKON CHCTEMBI
.M. Menneneesa; ypaBHEHHs] XUMUYECKUX PEaKLU;

® oOpawamapcsa ¢ XAMUYECKON MOCYA0H U 1a00paTOPHBIM 000PYIOBaHHEM;
® Pacno3HA8ams ORLIMHBIM HyHeM: KUCIIOPOI, BOIOPO/I, YTIIEKHUCIIBIN Ta3, aMMIAK; paCTBOPHI KACJIOT U MIENI0YEH, XIOPHI-, Cylb(haT-, KapOOHAT-HOHEI;

® gblHuUCHIANMb:; MACCOBYIO NOJII0O XUMHUYECKOT'O 3JIEMEHTA 110 (l)OpMYJ'IC COCOVMHECHUS; MAaCCOBYIO IOJIFO BEHIECTBA B PACTBOPE; KOJIMYECTBO BEIICCTBA, 00bEM HIIH Maccy 1o
KOJMYECTBY BCIICCTBA, O6T)€My HJIN MAaCCC pCarcHTOB WX IIPOAYKTOB PEAKIUU,

HCIO0JIB30BATh NPUOOPETEHHBIE 3HAHUSA U YMEHUS B MIPAKTHYECKOT 1eATeJIbHOCTH H TOBCETHEBHOM KU3HH JUTSL:
® Oe301acHOTo 0OpaIeHus C BeMIeCTBAMH U MaTepHalaMH;

® 3KOJIOTMYECKU IPaMOTHOTO NTOBEJICHUSI B OKPY>KaIOILEeH cpere;

® OIICHKH BIHMSHUSI XHMHYECKOTO 3arpsi3HEHHS OKPY KaroIeld Cpe/ibl Ha OPTaHU3M YeI0BeKa;

® KPUTUYECKOW OLIEHKH MH(POPMAIIUH O BEIIECTBAX, UCIOIb3YEMbIX B OBITY;

® [IPUTOTOBJICHHUS PACTBOPOB 33JaHHON KOHLEHTPALIUH.
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