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IHosicHUTEIBbHAA 3aIIMCKA

OO0pa3zoBarenbHas mnporpaMmas
Pabouas mporpamma coctaBiieHa Ha OCHOBE (DeZiepalbHOTO rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTA, IPUMEPHOM IPOTPaAaMMbI OCHOBHOT'O OOIIIETO
o0OpasoBaHus 0 XUMHUHU, aBTOpcKoil mporpammbl O.C. ['abpuensna. [Iporpamma Kypca XMMUU B OCHOBHOM 1IKoJIE. 8-9 kiacchl. - M.: Acconmanms 21 B.2013.

YpoBeHnb ocBoeHusi: 0a30BbIil

Y4eOHbIH KOMILICKC JJIS1 YYAIIUXCS .
Xumus g 9 kinacca obmieodpaszoBarenpHoro yapexkaenus /O.C. I'abpuensa.- M: Ipoda 2017.

MeTtoauyeckue pa3padoTKu AJsl yUUTesA:

Xumus 9 kimace. Meroanueckue peKoMeHaanuu mo ooyuenuto xumun. [Tocodue st yaurens /O.C. ['abpuensa. - M.: JIpoda, 2017 r.
[Toypounsie pa3pabotku no xumuu.9 kinacc.- M.: BAKO, 2017.(B nmomo1p mIKOJIbHOMY YYUTEIIO).

Xumust: 8-9 knaccel: Pemmenue 3amau.- M.: [Ipoda, 2012.

Xumus &-9 kimacesl: B tabimmnax u cxemax — M. « U3narensctBo — mkona 2012 r.» - 96 c.

KNMpbr:

KontponbHo-u3mepurenbubie MaTepuansl. Xumus .9 kiacc / coct. C.H. bepesuna.- M.: BAKO, 2017 r.

Xumust. 9 knace /coct. H.IT. Tpoery6osa. — M.: BAKO, 2017 r. (KOHTPOJIbHO-U3MEPHTEIIbHBIC MATCPHAIIBI).

Xumus. 9 kiacce. Kaprouku 3ananuii. — CapartoB: «JIureit», 2015 .

Tectel. O0mas xumus. Teopernueckue ocHoBbI. — CapaToB: «Jlumeii», 2015 .

OI'D —2018. Xumus. Tematuueckuit TpeHUHT — 1500 3aanuii: 6a30BbIH, MOBBILIEHHBIN U BbICOKMH ypoBeHb. ABTOpHI: B.H. Jloponbkun, A.I'. bepexnas, T.B.
Caxnesna, B.A. ®espainesa.
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PaGouas mporpamma coctaBieHa Ha OCHOBE (eIepaTbHOTO TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa, IPUMEPHON IPOrpaMMbl OCHOBHOT'O
obmero oopa3oBaHus 1Mo XUMuH, aBTopckoit mporpammel O.C. ['abpuensna. [Iporpamma kKypca XMMHUH B OCHOBHOM 1IKoJI€. 8-9 Kiaccel. - M.: [Ipoda 2015 r.
Hacrosimas mporpaMMa paccuuTaHa Ha MpenoiaBaHrue Kypca HeopraHu4eckod xumun B 8-9-Xx kilaccax B TeueHue 136 4: 68 4acoB B KaI0M Kiacce (1o 2 4 B
HEJIEIIO).

CopepxaHne Kypca COCTaBIJISIET OCHOBY ISl PACKPBITHS BAXKHBIX MUPOBO33PEHUYECKIX UACH, TAKUX, KAaK MaTepUaTIbHOE SAMHCTBO BEIIECTB MPUPOIBI, KX
TCHETUYECKas CBI3b, pa3BUTHE (POPM OT CpaBHUTEIHHO MPOCTHIX JI0 HANOOJIEE CIIOKHBIX, BXOJSIINX B COCTAB OPraHU3MOB; 00YCIOBICHHOCTh CBOHCTB BEIICCTB
UX COCTaBOM U CTPOCHHEM, TPUMEHEHHUS BEIIECTB MX CBOMCTBAMM; SIUHCTBO MIPUPOIBI XUMUYIECKUX CBSI3€H M CITIOCOOOB UX MpeoOpa3zoBaHUs MPU XUMUYECKUX
NPEBPAICHHUSX; TTO3HABAEMOCTh CYITHOCTH XUMHUYECKUX MPEBPAILCHHI COBPEMEHHBIMU HAYYHBIMH METOIAMHU.

Kypc Brirouaer B ceOst OCHOBBI OOIICH M HEOPTAaHUYECKON XUMHUH, a TAK)KE KPaTKUE CBeIeHUsI 00 OpraHNYeCKHUX BEIIeCTBAX.

Bech TeopeTrueckuii MaTepuan Kypca XUMHUH JUISI OCHOBHOH IIIKOJIBI pacCMaTPUBAETCS Ha MIEPBOM T'Oy OOYYEHUSs, YTO TIO3BOJISIET ydarmumcst 0oJiee
OCO3HAHHO M ITYOOKO M3y4UTh (PaKTUYECKUN MaTepUal — XUMHUIO DJIEMEHTOB M UX COeAMHCHU. Hapsay ¢ 3TUM Takoe OCTPOCHHE TPOTPaMMBI JTAeT
BO3MOXXHOCTh Pa3BUBaTh MOJIyUYCHHBIE IEPBOHAYATIBHO TEOPETHUCCKUE CBEJICHHUS HA OOraToM (haKTHUECKOM MaTepHaliec XUMHH JIEMEHTOB. B pe3yinbraTe
BEIMTPBIBAIOT 00€ COCTABIIAIONINE Kypca: U TEOpHs, U (DaKTHI.

[TporpamMmMa OCTpOCHA C YY€TOM pealn3alii MEXITPEIMETHBIX CBsA3eH ¢ KypcoM (DM3HMKH 7 Kilacca, Tie M3y4atoTCs OCHOBHBIC CBEJCHUS O CTPOCHUU
MOJIEKYJI U aTOMOB, U Onoyoruu 6-9 Ki1accoB, Tie TaeTcs 3HAKOMCTBO C XMMUYECKON OpraHu3alield KJIETKH U IpoleccaMu 0OMEeHa BEIIECTB.

B conepxanuu kypca 9 kiacca BHavyasie 0000IEHHO PACKPBITHI CBEICHUS O CBOMCTBAX KJIACCOB BEIIECTB — METAJJIOB M HEMETAJLJIOB, a 3aTEM
MOIPOOHO OCBEIICHBI CBOWCTBA MICIOYHBIX U IIEI0YHO3EMENbHBIX METAIIOB U TaJIOTeHOB. Hapsiay ¢ 3TUM B Kypce pacKphIBalOTCS TAK)Ke M CBOWCTBA
OTJICIbHBIX BXKHBIX B HAPOJAHOXO35IIICTBEHHOM OTHOIIIEHUHU BEUIECTB. 3aKaHYMBACTCS KYpPC KPaTKHUM 3HAKOMCTBOM C OPTaHUYECKUMU COSAMHEHHUSIMH, B OCHOBE
0TOOpa KOTOPBIX JISKHUT HUJIES TCHETUICCKOTO PAa3BUTHSI OPTAHHMUYECKUX BEIIECTB OT YIIICBOIOPOIOB O OMOMOIMMEPOB (OCIIKOB U YIIIEBOJIOB).

OcHoBHbIE LeJ 1N 00y4YeHHUsI:

®opMUpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUM KaK KOMIIOHEHTAa €CTECTBEHHO — HAyYHOW KapTHHBI MUDA.

Pa3BuTHe NUMYHOCTH OOydYaromMXCs, MX HHTEIJIEKTyaJbHOE W HPABCTBEHHOE COBEPIIEHCTBOBAHWE, (POPMUPOBAHHWE T'yMAHHCTUYECKOTO OTHOILIEHUS H
9KOJIOTHYECKH 11eJ1eCO00Pa3HOro MOBEACHUS B ObITY U TPYIOBOH AEATEIBHOCTH.

BripaOoTka moHMMaHusi OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUM XWMHUH, (OPMUPOBAHME OTHOLIEHUS K XMMHUU Kak K BO3MOXHOW oOjactu Oymyuiei
IIPAKTUYECKOM JEATEIbHOCTH.

OcHoBHbIE 321241 00y4YeHHSA

1. ®opmupoBaHue 3HaHUI OCHOB XUMUYECKOW HAyKH - BaKHEHIINX (PAKTOPOB, MOHATUH, XUMUYECKUX 3aKOHOB M TEOPHU, XMMUYECKOTO SI3bIKA.

2. PazBuTHe yMEHMI CpaBHUBATH, BBIWIEHATh B U3yYEHHOM CYILECTBEHHOE, YCTAHABIMBATH IPUUMHHO - CJIEJICTBEHHYIO 3aBUCUMOCTh B U3y4aeMOM MaTepHale,
JienaTh TOCTYIHBIC 0000IIEHUS, CBA3HO M JIOKa3aTeIbHO HU3JIaraTh yUeOHBIM MaTepual.

3. 3HaKOMCTBO C IPUMEHEHUEM XUMHUYECKNX 3HAaHUN Ha IPAKTUKE.

4. ®opmupoBaHuEe YMEHHUI HaOII0aTh, PUKCUPOBATH, OOBACHATH XUMUUECKHE SBJICHUS, IPOUCXOASIINE B IPUPOJIE, B TaOOPATOPUH, B TOBCETHEBHON JKU3HH.
5. ®opMupoBaHUE CIIEIUATBHBIX HABBIKOB OOpallleHHs C BEUIECTBAMH, BBIIIOJHEHUS HECIOKHBIX ONBITOB C COONIOIEHUEM IMPAaBUJ TEXHUKU O€30MacHOCTU B
nabopaTopuu.

6. PackpbiTre posii XUMHH B PELICHUU TTI00AIBHBIX MPOOJIEM, CTOSIINX Tepe]l 4YeTI0BEYECTBOM;

7. PackppITHe y NIKOJIbHUKOB T'YMaHUCTUYECKUX YEPT U BOCIIUTAHUE Y HUX AJIEMEHTOB 3KOJOTMYECKON U MHPOPMAIIMOHHON KYIbTYPBHI.

8. PackppiTie 1OCTYMHBIX 0000IEHII MUPOBO33PEHUYECKOT0 XapaKkTepa 1 BKJIala XUMUH B HAYYHYIO KapTUHY MHpa.



OcHoBHbBIE TPeOOBaHNS K YPOBHIO NOATOTOBKH

Ooyuarmmecst 10J5KHbI 3HATD

XUMHAYECKYIO0 CHMBOJIMKY (3HAKH XMMHYECKHX 3JIEMEHTOB, (DOPMYJIbl XMMUYECKUX BEIIECTB U YPABHEHUSI XUMUYECKUX PEAKIIHA);

B&)KHCﬁH.II/IG XUMHUYCCKUEC ITOHATUS: XI/IMI/ILIGCKI/IIZ 3JICMECHT, aTOM, MOHeKy.Ha, OTHOCUTCJIbHAsA aTOMHas 1 MOJIeKyJISIpHaSI MaccChI, BCIICCTBO,
KJIaccu(UKaIKs BEIIECTB; MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00BEM; XMMUYECKask peakiysl, KiacCu(pUKAIII PEaKIni;

OCHOBHBI€ 3aKOHBI XUMHUU: 3aKOH COXPAHEHUsI MAaCChI BEIIECTB, 3aKOH IMOCTOSTHCTBA COCTaBa BELIECTBA, 3aKOH ABOTajipo; nepuoandeckuit 3akox .M.
Menneneena.

OO0y4aromuecsi 10JI’KHbI YMeTh:

Ha3bIBaTh XUMUYECKHE SJIEMEHThI, COeIMHEHUS U3YYEHHBIX KJIACCOB; TUIIBI XUMUYECKUX PEAKIIUMN;

OOBSICHATh (PU3NYECKUN CMBICI aTOMHOIO (IMOPAJKOBOI0) HOMEpAa XUMHUYECKOT0 3JI€MEHTa, HOMEPOB IPYIIIbl U NEepUoJa, K KOTOPHIM IPUHAIIECKUT
astemeHT B [ICXD JI.11. MenaeneeBa; 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB B IIpe/iesiaX MajbIX IEPUOJIOB U TJIaBHBIX NOJATrpYIIax;

JlaBaTh XapaKTEPUCTUKY XMMHUYECKUX JIEMEHTOB (OT BOAOPOJA /10 Kanblius) Ha ocHoBe ux nonoxeHus B [ICXD J[.M.MenneneeBa u ocoOeHHOCTEM
CTPOEHMSI MX aTOMOB; CBSI3€H MEX/IYy COCTaBOM, CTPOCHMEM U CBOMCTBAMHU BELIECTB; XMMUYECKUX CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIECTB;

OIpeEIATh COCTAaB BELIECTB MO UX (popMynaM, MPUHAAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHUM, TUIbI XMMHUYECKUX pPEaKLU,
BaJICHTHOCTH 3JIEMEHTA B COEAMHEHUSAX; IPU3HAKU XUMUYECKUX PEaKuil;

COCTaBJIATh (DOPMYJIBI HEOPraHMYECKMX COCIUHEHHUH H3Y4EHHBIX KJaccoB; cxeMbl cTpoeHus aTtomoB 20 snementroB [ICXD J[.M.Mennaeneesa;
YpaBHEHMS XMMUYECKHUX PEaKIIHii;

00pamaTecsi ¢ XUMHYECKON TIOCYI0H U TaO0paTOPHBIM 000PYIOBAaHHEM;

pacrno3HaBaTh ONBITHBIM ITYTEM KUCIIOPOA, BOAOPO/, PACTBOPBI KUCIIOT U LIEIOYEH;

BBIUUCIIATH MAacCCOBYIO JIOJIK0 XUMHUECKOTO JIeMEHTa 10 (popMylie COeAMHEHUS, MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, KOJIMUYECTBA BEIIECTBA, 00BEM
U Maccy Mo KOJIMYECTBY BEIECTBA, 00bEMY MIIM MAacCe PEareHTOB WU MPOJYKTOB pEaKIiHy;

MIPOBOAUTH CAMOCTOSITEJIbHBIN IMOMCK XHUMHUYECKOW HWHGOpMAlUU C HCIHOJIb30BaHUE pPA3JIMYHBIX HCTOYHMKOB (HAyYHO-TIOMYJSpHBbIE H3JaHMUs,
KOMIIBIOTEpHBIE 0a3bl JIaHHBIX, pecypchl VIHTepHeTa); HCIONIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUU Uil O0pabOTKM, Meperadyd XHMHUYECKOU
uHbopMalnu 1 €€ IpeACTaBICHUs B Pa3IMUHBIX (popmax.

Oﬁyqamnme JOJIZKHBI UCITI0JIB30BaAThH lePIOﬁpeTéHHLIe SHAHUA U YMCHHUSA B HpaKTI/I‘IECKOﬁ JeSITeJIbHOCTH U IMOBCETHEBHOM SKA3HM JJIs1:

0e30macHOro o0palleHus ¢ BeEeCTBaMU U MaTepHallaMu;

HKOJIOTUYECKU TPaMOTHOTO MTOBECHUS B OKPYXKAIOWIEH Cpesie;

OIICHKH BJIMSTHUSI XUMUYECKOTO 3arPsS3HEHUS] OKPYIKAIOIIEH Cpe/ibl Ha OPraHU3M YeIOBEKa;
KPUTUYECKOH OLIEHKH MH(OPMAIIMH O BEIIECTBAX, UCIIOIb3yEMBIX B OBITY.

HN3yuyenne XMMHUM J0JIKHO CHOCOOCTBOBATH (OPMUPOBAHUIO Yy IIKOJBHUKOB HAyYHOM KapTHHBI MHpa, UX HWHTEIJIEKTYyaJbHOMY pa3BHUTHIO,

BOCIIUTAHUIO HPABCTBECHHOCTH, TOTOBHOCTHU K TPYY.



Bexymmmu uaesiMu Kypca siBJSIIOTCS CJIeAyIOLue:
e CBOICTBA BEIIECTB 3aBUCST OT UX COCTAaBa U CTPOCHMUSI; IPUMEHEHHE BELIECTB OCHOBBIBAETCS HA MX CBOMCTBAX;
3HAHHE 3aKOHOB IIPOTEKAHUSI XUMUYECKUX MPOLIECCOB MO3BOJSET YIPABIATH XUMHUUECKUMHU MTPEBPALICHUSIMH BEILIECTB;
MaTepUaIbHOE €AMHCTBO HEOPIAHUYECKUX U OPraHUUYECKUX BEILIECTB;
JBIKEHHUE MTO3HAHUA KO Bce Ooliee TIyO00KO# CyIHOCTH;
00yCIIOBICHHOCTh IPEBPAILLICHH BEIIECTB ICHCTBUEM 3aKOHOB IIPUPOIBL;
pa3BUTHE XMMHUYECKOH HAyKH CIY)KUT HMHTEpecaMm oOIIecTBa M TOCYAapCTBa M MPHU3BAHO CIOCOOCTBOBATH PEUICHHUIO MPOOJEM, CTOSALIMX Iepesn
YeJI0BEYECTBOM.
TeopeTnyeckyo 0OCHOBY H3Y4YeHHs] HEOPTAaHMYECKOI XMMHHU COCTABJISIOT MEPUOJMUECKHM 3aKOH U IEPUOANYECKas CUCTEMa XUMHUYECKUX AJIEMEHTOB
J.1. MenneneeBa B cBETE IIPEACTABICHUN O CTPOCHUH aTOMa, YYCHUE O XUMUUYECKON CBSI3U U 3aKOHOMEPHOCTSX IPOTEKAHUS XUMUYECKUX PEAKLIUN.

TeopeTnueckre OCHOBBI Kypca MO3BOJISIOT yYallUMCs OOBSICHITh CBOMCTBA U3y4aeMbIX BEIIECTB; BHICKA3bIBATh MPEIOJIOKEHUS O CBOICTBAaX BEIIECTB,
KOTOpBIE HE U3YYAJIUCh B JAHHOM Kypce; IPOrHO3UPOBATh HApaBiIeHUE MPOTEKaHUSI XUMUYECKUX MTPOLIECCOB M HAOII0AaTh 00pa3yeMble IIPH 3TOM BEILECTBA U
IPOIYKTHI.

3HaYUTENBHOE MECTO B COJICPYKAHMM JTAHHOTO Kypca OTBOAMTCS XMMHUYECKOMY AIKCHEPUMEHTY. DKCHEPUMEHTHI (OPMHPYIOT Yy y4YAIIUXCS HABBIKU
MPAaBUJIBHOTO OOpallleHus] C BEIIECTBAMHU, HCCIEIOBATENbCKUE CIIOCOOHOCTU. DTH Ba)KHBIE IMPAKTUUYECKHE YMEHHUS HEOOXOIUMBI KaKIOMY Tpa)KJIaHUHY.
XUMUYECKUN SKCIIEPUMEHT BBICTYNAET B POJIM HCTOYHMKA 3HAHWUN, OCHOBBI JJIsi BBIABMIKEHHSI TMIOTE3 M UX HpoBepku. OH pacKpbIBaeT TEOPETHUKO-
SKCIIEPUMEHTANIbHBIN XapaKTep XUMUYECKOU HAayKH.

Hacrosmuii xypc, BKJIIOYaeT MaTepHuall, OCBOGHHE KOTOPOTO OTKPBHIBAET BO3MOXKHOCTH YYaIlUMCSl peau30BaTh cUcTeMy o0oOmieHuid. M3ydeHnue
XUMHUYECKHX SBIICHUI MO3BOJsET GOopMyTupoBaTh XxumMuueckue noHsaTus (I ypoBenb 06001menus). [locteneHHoe NOBBIIIEHHE TEOPETHIECKOTO YPOBHS 3HAHUN
CBSI3aHO C BKJIFOUEHUEM B KypC OOLIEHAYYHBIX TEOPHIl — aTOMHO-MOJIEKYJISIPHOTO YYEHHSI, TEOPUH CTPOCHUS aTOMOB U Ap. DTO AAE€T BO3MOXKHOCTh YYalUMCS
JIeIaTh €CTECTBEHHOHAYYHbIC 0000IIECHHS — BHUICTh MPOSIBICHUE B XMMHH 3aKOHOB COXpaHeHHs macchl, 3apsiaa u T.1. (11 ypoBenb 0606menus). Hakoner,
OCMBICIICHHE YYAIIUMHCS OOIINX XUMUYECKHUX 3aKOHOMEPHOCTEH MO3BOJISIET MOJABECTH UX K HauBhICcIIEMY ((uiaocodhckomMy) ypoBHIO 0000IICHUH: TOH UMAHHUIO
MaTepHalbHOCTU ¥ MPUHIUIHAIBHON MO3HABAEMOCTH XUMUYECKHX JJIEMEHTOB M BEIECTB, MPUYUH HX pa3Ho0Opasus, BceoOwei cBs3u sienenuid u T.m. (111
YPOBeHb 000011IeHU).

Peanuzanus B mporecce 00ydeHus CUCTEMbI 0000IEHUH MO3BOIUT yYalllMMCs HE TOJIBKO JIy4llle YCBOUTh KYpC XUMHHU, HO U TIOHSATH POJIb M MECTO 3TOM
HayKH CpeaM IpYruX HayK O IPHUpOJie, 3HAUCHUE €€ JIJIs YEeJI0OBEUEeCTBa.

MeTtanpeaMeTHbIMH pe3yJibTaTaMU U3y4eHUs Kypca «XUMHUNY sBisieTcs (popMUpoBaHUE YHUBEPCATbHBIX yueOHbIX aeiicteuil (Y'Y ).
Perynastusubie YY/I:
® CIOCOOHOCTH K CAMOCTOSITEIbBHOMY MTPHUOOPETEHNIO HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHUN, YMEHHUS YIIPABIATh CBOEH MO3HABATEIbHOMN
JeSITEIbHOCTBIO;
® yMEHHS OPraHU30BBIBATH CBOIO JIEATEIILHOCTD, ONPEACIATH €€ 1M U 3a7aui, BEIOUPATh CPeACTBA PeaU3alluy IeJH U IPUMEHSTh UX Ha MPaKTHKeE,
OLICHMBATh JOCTUTHYTBIE PE3YJIbTATHI:
8-9 i1 kimaccer
e CaMoCTOSTEIHHO OOHAPYXKHUBATh U (OPMYIMPOBATH YUEOHYIO IPOOIEMY, ONPEAEIATh L1elb YUeOHOM 1eATeIbHOCTH, BEIOUPATh TEMY IPOEKTA.
e Brigsurarh Bepcuu peuieHus npo0aemMbl, 0CO3HaBaTh KOHEUHBIH pe3ysbTaT, BBIOUPATh U3 MPEAI0KEHHBIX U UCKaTh CaMOCTOSITEIbHO CpPEACTBa
JOCTHKEHUS 1IEeITH.

e CocTaBnsaTh (MHAWBUIYAIBHO WIH B TPYIIIE) IUIAH PELIeHUs IPOoOIeMbl (BBIMOIHEHUS TPOEKTA).



e Paloras o miaany, CBEpATb CBOM JACUCTBUS C LENbIO U, IPH HEOOXOAUMOCTH, UCIIPABIATH OMINOKH CAMOCTOSTEIBHO.
® B nmanore ¢ yunreneMm COBEpIIEHCTBOBATh CAMOCTOSTEILHO BRIPAOOTaHHBIE KPUTEPUU OLIEHKH.

Ilo3naBarebubie YY :

e (opmupoBaHUE U pa3BUTHE TOCPEACTBOM OHOIOTHYECKUX 3HAHUH MTO3HABATEILHBIX HHTEPECOB, MHTEIUIEKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
y4aluxcs;

® yMCHHS BECTH CaMOCTOSTEIbHBIN MOUCK, aHAIN3, 0TOOp HH(pOpMaLIKH, ee MpeoOpa3oBaHKe, COXpPAHEHUE, Tepeaady U MPEe3eHTAIHIO C ITOMOIIBIO
TEXHUUYECKUX CPEACTB U MH(DOPMALIMOHHBIX TEXHOJIOTHH:

8-9 11 xitaccel

e AHanu3upoBaTh, CPABHUBATD, KJIACCU(PUIIUPOBATH U 00001IaTh (DAKTHI U SIBJICHUS. BBISBISTH IPUUUHBI U CIEICTBUS MIPOCTHIX SBJICHUIA.

e OcyIiecTBIsATh CPaBHEHUE, CEPUALIUIO U KIaCCU(PHUKAIUIO, CAMOCTOATEIHLHO BHIOMpAsi OCHOBAHUS U KPUTEPHUH ISl YKa3aHHBIX JIOTHYECKUX
orepanuii; CTpOUTh KJIacCU(UKALIMIO Ha OCHOBE IUXOTOMUYECKOIO JiesieHus (Ha OCHOBE OTPULIAHUS).

e  CTpouTh JIOTUYECKOE PACCYK/IEHNE, BKIIOYAIOIIEE YCTAHOBICHUE IPUYUHHO-CIIEACTBEHHBIX CBSI3EH.

e (Co3naBaTh CXeMAaTHUUYECKHE MOJICIH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

e CocTaBusiTh TE3UCHI, PA3IIUYHbIC BUbI IUTAHOB (MIPOCTHIX, CIOKHBIX U T.11.). [Ipeobpa3zoBeiBaTh HHpOpPMALIMIO U3 OJHOTO BUA B APYroii (Tabiuily B
TEKCT | TIp.).

e BbuHTHIBaTH BCE YPOBHU TEKCTOBOM MH(OpMAIUU.

e VYMeTh ONpeAessaTh BO3MOKHBIC HCTOYHUKH HEOOXOIMMBIX CBEJICHHH, TPOU3BOIUTH MIOMCK MH(OPMAITUN, aHAITU3UPOBATH U OIICHUBATH &€
JIOCTOBEPHOCTh

Kommynukaruusbie YY1
CaMOCTOSITENbHO OPTaHU30BBIBATh YU€OHOE B3aMMO/ICHICTBIE B TPYIIIE (ONPeneIaTh 00IIMe IEIH, paclpeessTh PO, JOrOBAPUBATHCS APYT C APYTOM H T.JI.).

B oGnactu NPEAMETHBIX PE3YJbTATOB U3YUYCHUC XUMHUU NPCIOCTABIIACT O6yan-OHII/IM BO3MOXHOCTb HAYYHUTHC:

JaBaTh OIpeeICHHs U3yUYeHHBIM MOHITHSIM;
OTHCHIBAThH IEMOHCTPAIMOHHBIE U CAMOCTOSATEIHHO POBEACHHBIE IKCIIEPUMEHTBI, UCTIONB3YsI ISl 3TOTO €CTECTBEHHBIH SI3BIK U S3bIK XUMUH;
OTHCHIBATh M PA3NNYaTh U3YUYECHHBIE KJIACCHl HEOPTAaHMUYECKUX M OPTaHUYECKUX COCTMHEHUH, XUMHUYECKHUE PEaKIUy;

HAOI0/IaTh IEMOHCTPUPYEMBIE U CAMOCTOSITENIEHO MMPOBOIUMBIE OTBITHI, XUMHUECKHE PEAKIIHH, TPOTEKAIOIINE B IPUPOJIE U B OBITY;

ACJIaTh BBIBOABI 1 YMO3AaKJIFOUCHUSA U3 Ha6HIOH€HHﬁ, HN3YUYCHHBIX XUMHWYCCKUX SaKOHOMCpHOCTeI\/JI, IMPOTrHO3NPOBATH CBOMCTBA HCHU3YUCHHBIX BCUICCTB I10
AHAJIOTMH CO CBOUCTBAMU N3YUCHHBIX;

CTPYKTYpUPOBATh U3YYCHHBIN MaTepua,

UHTEPIPUTHPOBATH XUMUIECKYIO0 HH(DOPMAIIHIO, TOYISHHYIO U3 APYTUX HCTOYHUKOB;

OTHCHIBATh CTPOCHHE aTOMOB AJIEMEHTOB C UCIIOJIb30BAHUEM AJIEKTPOHHBIX KOH(UTypaIuii aTOMOB;

MOJIETTUPOBATh CTPOCHHE MTPOCTEHIINX MOJIEKYS HEOPTAHUYECKUX U OPTaHHMUECKUX BEIIECTB, KPUCTAILIOB;

AHATM3UPOBATH M OIIEHUBATH IMOCIEICTBUS I OKPYKAIOIIEH Cpeibl OBITOBOM U MPOU3BOICTBEHHOMN JESTEILHOCTH YeI0BEKa, CBI3aHHOU C
nepepadoTKOM BEIIECTB;

MPOBOANTH XUMHUYECKHI SKCIIEPUMEHT;

OKa3bIBaTh MEPBYIO TIOMOIIIb MIPU OTPABIEHUSAXK, 0KOTAaX U IPYTHX TPaBMaX, CBI3aHHBIX C BEIIECTBAMU U JIA0OPATOPHBIM 00OPYIOBAHHEM.



KpnTepIm OICHKH Ka4e¢CTBA BBIMOJHCHUSA NMPAKTHYECCKUX U CAMOCTOATEIbHBIX paﬁ()T

Ounenka «5». Pabora BbIONHEHa B TOJHOM OOBEME C COONIOJIGHHEM HEOOXOOMMON TMOCIENOBATENIbHOCTU. YUammecss padoTaloT MOJHOCTHIO
CaMOCTOSITENIbHO: MOAOMPAIOT HEOOXOIUMBIE AJIsl BBINOJHEHMs IpeagaraéMblX paOOoT HMCTOYHMKM 3HAHUM, MOKA3bIBAlOT HEOOXOJMMBIE I IPOBEACHUS
NPaKTUYECKON pabOTHl TEOPETHUECKUE 3HAHUS, PAKTUUECKUE YMEHUS U HABBIKU.

PaboTa opopmiieHa akKypaTHO, B ONITUMAJILHOM 715 (PUKCALMU pe3yabTaToB GopMe.

Ounenka «4». [IpakTudeckas win caMoCTOsTeNIbHAs pab0Ta BBINOJIHEHA YYaAIlUMUCS B IIOJIHOM 00BEME M CaMOCTOSITENbHO. JloMycKaloTcs OTKIOHEHUS OT
HEOOXOMMOW IOCIIEIOBATEIbHO BBINOJHEHHS, HE BIUSIOMIME HA MPAaBWIBHOCTh KOHEYHOTO pe3yibTara (IepecTaHOBKAa MYHKTOB THIIOBOTO IUIaHA MpPU
XapaKTEePUCTUKE OTAEIbHBIX TEPPUTOPUN WIIM CTPAH U T. [.) y4yalllMecs UCIOJIb3YIOT yKa3aHHbIE YUYHUTEJIEM MCTOUYHUKM 3HAHUH, BKJIIOYas CTpaHMILbI aTiiaca,
TAOJMHUIBI U3 TMPUIOKEHUS K y4eOHUKY, CTPaHHUIBI M3 CTATHCTHYECKUX COOpHUKOB. PaboTa mokaspIiBaeT 3HaHHME YYaUIMMHCS OCHOBHOTO TEOPETHUYECKOTO
MaTepHaja 1 OBJaJieHue YMEHUAMHU, HEOOXOIMMBIMU JJIs1 CAMOCTOSITENILHOTO BBIMOJIHEHUS Pa0OThl. JlOIyCKaIOTCsl HETOUHOCTU U HEOPEKHOCTh B 0(hopMiIeHUN
pE3yIbTATOB.

Ouemca «3». HpaKTqucxas{ pa60Ta BBITIOJIHEHA U O(i)OpMJIeHa yYJaliyuMuCs IPU MIOMOIIKW YUUTCIIA WM XOPOLIO IMMOATOTOBJICHHBIX U Y)KC BBIITOJHHUBIIUX HA
«OTIIUMYHO» NAaHHYIO pa60Ty yqamuxcs. Ha BeImonHeHue pa6OTBI 3aTpadyC€HO MHOI'O BPpEMCHH (MO)KHO JaTh BO3MOXHOCTb J0ACTIAaThb pa60Ty ,I[OMa). anumeca
IMMOKAa3bIBAOT 3HAHUEC TCOPECTHUICCKOI'0 MaTCpurajia, HO UCIBITBIBAIOT 3aTPYAHCHUA IIPHU CaMOCTOSTEIbHON pa60Te.

Ouemca @2». anmneca HEC IIOATrOTOBJICHBI K BBIIIOJTHCHHUIO pa60T1)1. HOJIyT-IeHHBIG PE3YIbTATHI HC MMO3BOJIAIOT CACIIATh IMMIPAaBUJIbHBIX BBIBOJOB 1 ITOJIHOCTHIO
pacxonadaTcs € MOCTaBJIICHHOMN OCIBbIO. BrisiBI€HO M10X0€ 3HAHUE TCOPCTUUCCKOI'0O MaTepuajia 1 OTCYTCTBUC HeO6XO,Z[I/IMBIX YMCHI/II‘/'I PYKOBOI[CTBO U 1momMoipb CO

CTOPOHBI YYUTCJIA U XOPOIIO MOATOTOBJICHHBIX YUAaIUXCA HCI—)(i)(beKTI/IBHI)I 110 IPpUYHUHC TJIOXOH IMOATOTOBKHA ydallerocs.

Ouenka «1». CTaBUTCS B UCKJIIOUUTENBHBIX CIydasiX, KOrjia peOeHOK peryysipHO HE BBIIIOJIHAET IOMAIlIHEE 3aJaHue.



TemMaTnueckoe MIIAHKPOBAHME

Ha3zBanue pa3aesioB U TEM YPOKOB,
KOJIU4Y€CTBO 4aCcoB

DJIeMEeHThI
Co/IepP KAHUS

IIpenmeTHble IIaHUPYeEMBbIe Pe3y/IbTAThI 00y4eHHs

O0mas xapakTepucTHKA 3JIEMEHTOB
XHUMHYECKHUX peakumid (74.)

1.XapakTepHCTUKa XUMHUECKUX 3JIEMEHTOB Ha
OCHOBE MEPUOIUIECKON CUCTEMBI
J..Menneneena

2.XapakTepHCTUKa 3JIEMEHTa 110 KUCIOTHO-
OCHOBHBIM CBOMcTBaM

3. Ilepuonuueckuii 3aKOH U cucTeMa
J.N.Menneneena

4.Xumudeckasi OpraHu3anus IpUpoIbl
5.Xumnueckue peakuuu. CKOpocTh peakuui
6.Karanuzaropsl. Karanus.

7.Bex MenHbIi, OpOH30BBIH, JKEIIC3HBIH

Metaniasbl (104.)

8. [lonoxeHue METAJUIOB B IEPUOANUECKOM
cucreme Tabauiel .M. Menaeneesa
9. ®du3nyecKre CBOMCTBA METAUIOB
10. CinaBel

11. XuMHuuecKkne CBOMCTBA METAJIOB
12. [onmy4yeHne MeTaIIOB
13.Koppo3ust MeTannoB

14. IllenoyHble METAJLIBI

15.Be,Mg, menouHo3eMenbHbIE

16. AnroMunuii

17. Keneso

AmpoTepHbIe OKCUIBI U
THJIPOKCHU/IBI.
Y ciioBHS, YCKOPSIOIIME PEAKLIMH.

MecCTOI0I0KEHUS METAIIIOB K UX
CBOMCTBA.

YcTpaHeHue KOPpO3HH.
Oco0EeHHOCTH CBOMCTB METAJIJIOB.

3HATH U yMETh:

VYmern JAaThb XapaKTCPUCTUKY SJICMEHTY 110 ITOJIOXKCHUIO
B Ta6HI/ILI€ U 110 KUCIIOTHO-OCHOBHEIM CBOMCTBAM.

BHATh 5 yCII0BHi, MEHSIOIUX CKOPOCTh XUMHUUECKUX PEAKIIUM.

YMeTh HaxoauTh MeTalibl o Tadnuie J.1M.Menaeneena.
3HaTh CBOICTBA METAJIOB.
3HaTh COCOOBI MPEAOTBPAIIIEHUS METAJIOB OT KOPPO3HH.
Ymets paznuuars cBoiictBa Al,Fe,Na,Ca.




Hemeranabl. CBONCTBA HEMETAJJIOB U

UX coequHeHnH (354.)

18. HemeTasuibl: aTOMBI, CTPOEHUE

19. Kucnopon, 030H, BO3ayX

20. Bogopon

21. Xumuueckue cBorictea H2

22-23. Bona, cBolicTBa

24. Pone BOMBI

25. TanoreHsl, MOJ0XKEHUS B IEPHOAUICCKON
cucTeMe

26. X¥MU4YeCKHe CBOMCTBA

27. CoenuHeHUs TaJIOTCHOB

28. CBolicTBa COCAUHECHUI

29. IlonyyeHue rajJoreHoB

30. buosornyeckoe 3HaUCHHE

31. Kucnopon, xapakTepucTuka

32. CBolicTBa KHCIOpOAa

33. Cepa, moJI0’)KEHUE B IEPUOANYECKON cucTEME
34. XuMH4ecKne CBOMCTBa

35. CoeauHeHUs CephI

36. CBOHCTBa, TEHETUYECKHE PSIIBI

37. A30T, mosIoKeHne

38. Xumnueckue cpoiictsa N2

39. AMMHuak, CTpoeHue

40. XumMuyeckne CBOMCTBA

41. Coim ammonus. CBoicTBa

42. Tlonyuenne N2, okcunos, coneit
43-44. KucnopoaHbsIe COSAMHEHUS a30Ta
45. docdop

46. Coemuaenus gocdopa

47. Yriepon

48. Xumuueckue csoiicraa C

49. KucnopoHbie COSIUHEHUS Yriiepoia
50. ®opmysibl 1 CBOMCTBA

51. Kpemunit

52. CoeauHeHMsI KPEMHHS

O0600menne 3nanuii (164.)
53-54.Tleproauyeckas CHCTEMA U 3aKOH
JA.N.Menneneena

55. DAEKTpO OTPUIATETHHOCTh

56. CreneHb OKHCICHUS

57. Knaccudukarus peaxiui

58. CxopocTh peankuit

59-60. lucconuanus BemecTB

61-62. Vlonusle ypaBHeHHUs

[TonoxxeHue HEMETaIOB B
MEPUOUYECKON CUCTEME
JI.M1.Menpeneena.

Oco0eHHOCTH CTPOEHUS MOJICKYJIBL.
Ponb ranoreHoB B )KU3HU Y€JIOBEKA U
PUPOJIBIL.

AmioTponus Kuciopoja.
OcoOEHHOCTH CBOMCTB CEPHI.
JIoHOpHO-aKLEeNTOPHAs CBS3b.
[Ipumenenue comnen.

CBoiicTBa COEIMHEHUI a30Ta.
HcTopust OTKpBITHSL.

Annotponust yriaepoja.

Pons CO2 B )u3HM pacTeHUH.

JetanbHblil pa3dop nepruoIudeckoit
cucremsl J[.M.meneneena.

13 TunoB peakuuil.

5 yCnoBHil CKOPOCTH.

OCO0OeHHOCTH MOHHBIX YpaBHEHHH.
OxucnuTens.

BoccranoBurens.

3HaTh:

OTanuusa MeXay HeMeTaulaMHu.

OcoO0eHHOCTH BOJIBI M €€ 3HAYUTEILHYIO POJIb.

Oco0eHHOCTH CBOMCTB IraJIor€HOB.

OTnuuust aTIOTPONHBIX BUTOU3MEHEHUM KUCIOPO/Ia.
MexaHu3M 00pa3oBaHus JOHOPHO-AKIICTITOPHON CBSI3H.
Oco0eHHOCTH B3aMMOICHCTBUS METAJIJIOB C a30THOM KHUCIIOTOM.
du3nyecKre CBOMCTBA U XMMUYECKUE CBOMCTBA KPEMHHUS.
YMeTh:

Haxomaute HemeTamiel mo tabnume J[.M.Menaeneena.
XapakTepru30BaTh KaK/bI U3 TAJIOTCHOB.

XapakTtepu3oBaTh (U3UUYECCKUE U XUMHYECKUE CBOMCTBA CEPBHI.
N300pa3uth cTpoeHne aToMa a3oTa.

Xapaktepu3oBaTh (PU3UICCKUE U XUMHUYECKHUE CBONCTBA
docdopa.

Pa3znuyarh amioTpomnHbie COeTUHEHHS YIaepoaa: anMas, rpadur,
CakKy, KAMEHHBIN YTrOJIb.

3HaTh:

@U3NYECKUI CMBICI OPSIAKOBOIO HOMEPa, HOMEpa nepuoa,
HOMEpA IPYIIILL.

@opMyIIbl BaXKHENUIINX OKCUAOB, KUCJIOT, OCHOBAHWM U COJEN U
UX XUMHUYECKHUE CBOMCTBA.

Ymersn:

ITpuBectu npumeps! 13 TUIIOB peakuuii ¢ HAMCAHUEM




63-64. OKHUCIUTETHHO-BOCCTAHOBUTEILHEIE
peakuun

65-66. Heopranmueckue BeIIecTsa, ux
HOMEHKJIATYypa, KiaccupuKanus

67-68. XapakTepHble XUMIUECKHE CBOMCTBA
HEOPraHHMYECKHX BEILECTB

Hazpanus HCOPTaHUYCCKUX BCIICCTB

YpPaBHEHUU.
[Incatp MOJEKYISIpHBIE, TIOJIHBIE M COKPAILIEHHBIE HOHHBIE
YpaBHEHUS.




