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| TlosicHUTEJBLHASA 3ANMUCKA
1.1. HopmaTruBHasi 0CHOBA IPOrPaMMBbI

e @enepanpHblii 3ak0H oT 29.12.2012 No273-®3 «O06 obpa3zoBanuu B Poccuiickoi
Denepauuny;

e OenepanbHbIil 0a3UCHBIN IJIAaH, YTBEP)KICHHBIN MpHKa3oM MuHHCTEpCTBAa 00pa30BaHMUS
Poccuiickoit ®enepanuu ot 09.03.2004 Ne 1312;

o ®denepanbHbIi KOMIOHEHT TOCYJIaPCTBEHHBIX 00pa30BaTeNIbHBIX CTaHAApPTOB OOIIETro
o0Opa3oBaHMs, YTBEPXKJACHHBINM mpuka3oM MuHHcTepcTBa oOpa3zoBanusi Poccuiickoii
Oenepanm - ot 05.03.2004 Nel089 «OO6 yrtBepkneHuu (enepasbHOr0 KOMIIOHEHTA
rOCYJJapCTBEHHBIX 00Pa30BaTENbHBIX CTAHAAPTOB HAYAJIBLHOTO OOIIEr0, OCHOBHOTO
o01mero u cpeaHero (MmoJaHoro) 00IIero 0Opa3oBaHMsI;

e [Iporpamma musa o0mieoOpa3oBareNbHBIX yupekaeHuid. Xumusa. 10 kmacc. ABTOp
Pynsurtuc I'E., ®enpaman @.I.. — M.: Benrana-I'pad, 2018 .

e PaGoune mnporpammsl. IlpenmerHas nuHUS y4eOHHMKOB. Xumus. Pym3utnc I'E.,
®enpaman O. I M, Ipocsemienue, 2018

o OernepaibHBIN NepeueHb YI4EOHUKOB, JONMYIICHHBIX K HCIOJIB30BAHUIO MIPU peaTn3alluH
UMEIOLINX TOCYIapCTBEHHYIO aKKpPEAUTALUI0 00pa3oBaTeiIbHBIX MPOrpaMM HayalbHOTO
o0ImIero, OCHOBHOTO OOIIEro, CpeAHero oO0mero oOpa3oBaHUsI OPTaHU3AIMSIMH,
OCYUICCTBIIIOIIUMU  00pa30BaTeIbHYI0 JIEATEIbHOCTh, YTBEPIKICHHBIM IMPUKA30M
Munuctepcersa npocseuienus Poccutickoit @enepannu ot 20.05.2020 Ne 254;

e (OcHoBHasi oOpaszoBarebHas Iporpamma cpeanero obmero odpasoBanms (11 Kiaccer)
I'BOY mkonsr Ne 544 ¢ yrioyGiieHHBIM M3yYEHMEM aHIJIMHCKOro si3blIka MOCKOBCKOIO
paiiona Cankrt-IletepOypra;

e VueOnbiii man ['BOY mkomnsr Ne 544 ¢ yriyOineHHBIM M3YYEHHUEM aHTIUICKOTO S3bIKa
MockoBckoro paiiona Cankt-IlerepOypra nHa 2020-2021 yuebnblii roa.

1.2 Ileau u 3anaum 00y4eHus Mo npeamMeTy «xumum» B 11 kiacce

N3yuenne xumuu Ha 6a30BOM YPOBHE CPEIHETO (ITOJTHOTO) 00IIEro 00pa3oBaHuUs
HAIPAaBIIEHO HA JOCTUKECHHE CIEeIYIOIINX IEeH:

e OCBOCHHE 3HAHMI O XMMHYECKOUN COCTaBISAIOIIEH €CTECTBEHHOHAYYHOI KapTUHBI MUpA,
BaXXHEUIIINX XUMHUYECKUX IIOHATHUAX, 3aKOHAX U TCOPUAX;

e OBJIaJIeHHEe YMEHHUSAMH MPUMEHSTh MOTYyUYEHHbIC 3HAHUS I O0BSICHEHHS
pa3H006pa3me XUMHUYECKUX SIBJICHUU U CBOUCTB BCIICCTB, OLICHKU POJIM XUMHUU B
Pa3BUTHU COBPEMEHHBIX TEXHOJOTUN U MOJIYYEHUH HOBBIX MaTEPHAJIOB;

e pa3BHTHeE NTO3HABATEILHBIX HHTEPECOB U MHTEIUIEKTYAJbHBIX CIIOCOOHOCTEN B MPOIIECCE
CaMOCTOSITENILHOTO MPUOOPETEHHSI XUMUYECKIX 3HAHUHN C UCIIOIb30BAHUEM PAa3IMUHBIX
NCTOYHHUKOB I/IH(i)OpMaI_II/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX,

e BOCNHTAaHHE YOSKJICHHOCTH B TIO3UTUBHON POJIM XUMHH B )KU3HU COBPEMEHHOTO
o01recTBa, HEOOXOAMMOCTH XUMHYECKH TPAMOTHOTO OTHOIIICHUSI K CBOEMY 3/I0POBBIO U
OKpYXaroIlIeH Cpeae;

e IpPUMeHEeHHUE MOJyYeHHbIX 3HAHUH M YMeHUI 1711 6€3011aCHOTO HCIIOIh30BAHUS
BEIIIECTB U MaTEPHUAJIOB B OBITY, CETLCKOM XO351CTBE U HAa MPOU3BOICTBE, PEIICHUS
MMPAKTUYCCKUX 3a1a4 B HOBCC}IHGBHOﬁ KHU3HU, IPEAYITPECIKACHUA fIBHCHHﬁ, HAHOCAIIIUX
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BpEIl 30POBBIO YEJIOBEKa U OKPYXKAOIIEH cpere.

Memnn:

W3yuenne xumuu B cTapiieil mkoje Ha 0a30BOM YPOBHE HANpaBICHO Ha JOCTH)KEHUE
CIEAYIOLIUX LETIEH:

OCBOEHHUE 3HAHUU O XMMHUYECKOH COCTaBIIIOIICH €CTECTBEHHOHAYYHOW KapTHHBI MUDA,
BAKHEMIINX XUMUYECKUX TTOHATHM, 3aKOHAX U TEOPUAIX

OBJIQZICHHE YMEHUSIMU MIPUMEHSTh MOJTYYCHHbIE 3HAHUA JIJIs1 OOBSICHEHUS pa3HOOOpa3HbIX
XUMUYECKUX SIBJICHUM W CBOMCTB BEIIECTB, OLICHKHM POJM XUMHH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUN U MOJIy4YEHUH HOBBIX MaTepuasoB;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB U MHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITEJILHOTO MPUOOpPETeHHs] XHMMHUYECKUX 3HAHUM C HCIOJIB30BAaHUEM Pa3IMYHBIX
HMCTOYHHKOB MH(GOPMAIINH, B TOM YHCIIE KOMIBIOTEPHBIX;

BOCIIUTaHHE YOEKJECHHOCTH B IO3UTUBHON pOJIM XUMHH B >KM3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOMUMOCTH XUMHYECKH TPAMOTHOTO OTHOIICHHS K CBOEMY 370POBBIO U K
OKpY’Karolllel cpese;

MIPUMCHECHHE TIOJYUYCHHBIX 3HAHUW ¥ YMECHHM JJIs1 0€3011aCHOTO UCTIOIh30BAHMSI BEIICCTB
¥ MarepHralioB B OBITY, CEIIbCKOM XO3SIIICTBE U Ha MIPOU3BOACTBE, PEIICHUS MPAKTUYECKUX 3a]1a4 B
MOBCEHEBHON KU3HU, MPEAYNPEKIACHUS SIBICHUN, HAHOCAIIMX BPEA 3I0POBBIO UEJIOBEKa W
OKpY’Karolllen cpejie.
3agaum:

B ocHOBy mnporpammbl MOJIOKEH MPHHIMII pa3BuBaromiero ooOyudenus. IIporpamma
OMMpaeTcsi Ha Marepualn, HM3ydyeHHbIH B 8—9 Kjaccax, MOATOMY HEKOTOpbIE TEMbI Kypca
paccMaTpHUBarOTCs MOBTOPHO, HO YK€ Ha 0oJiee BHICOKOM TEOPETHUECKOM YpPOBHE. Takol Moaxon
MO3BOJISICT YIIyONISTh U Pa3BUBATh MOHATHE O BEIISCTBE M XUMHUYECKOM IPOIecce, 3aKpeIlIsaTh
MIPOMICHHBIN MaTepual B aKTUBHOW MaMSTH YYalllMXCs, a TAKKE COXPAHATh IPEEMCTBEHHOCTh B
npouecce o0y4eHusl.

[Iporpamma obOecreynBaeT CO3HATEIbHOE YCBOCHHE YYalIUMHCS  BaKHEHIIHUX
XUMUYECKUX 3aKOHOB, TCOPUU M TOHATHH; (OPMHpPYET TPEACTABICHHE O POJIM XUMHH B
pa3BUTUHU Pa3HOOOPA3HBIX OTpaciiell MPOU3BOJACTBA; 3HAKOMUT C BEIIECTBAMHM, OKPYKAIOIIUMHU
yenoBeka. [Ipy 3TOM OCHOBHOE BHHMaHHE YACNSETCS CYIIHOCTH XUMHUYECKHX peakiui u
METOaM UX OCYIIECTBIEHHS, a TAKXKE CIIOCO0aM 3alUThI OKPYKAIOIIEH CPEeIbl.

JlanHasi mporpaMma mpeaycMaTpuBaeT (OPMHUPOBAHHE Yy YydalIUXcs 0OIeyueOHbIX
YMEHHM U HaBBIKOB, YHHUBEPCAJIbHBIX CHOCOOOB NEATEIBHOCTH M KJIIOUEBHIX KOMIIETEHIMH. B
ATOM HaNpPaBJICHUH MPUOPUTETAMU JUIsI Y4eOHOTO MpeaMeTa «XUMHUS» B CTapIIel IIKoJie Ha
0a30BOM YpOBHE SIBJISIFOTCSI: YMEHUE CaMOCTOSTEIHHO M MOTHBHPOBAHHO OPTaHU30BBIBATH CBOIO
MO3HABATEIBHYIO JEATEIbHOCTh (OT MOCTAHOBKU ILIENW IO TOMYYECHHS] U OICHKU PEe3yJIbTaTa);
OTIpeIeNIEHUEe CYIIHOCTHBIX XapaKTEPUCTUK H3Yy4aeMOro OObEeKTa; YMEHHE pa3BepHYTO
000CHOBBIBaTh CYXKJICHHUS, J1aBaTh OMNpPEAENICHUs, MPUBOAUTH JOKA3aTelIbCTBA;, OIICHHUBAHUE U
KOPPEKTUPOBKA CBOErO IMOBEACHUS B OKPYXKAIOLIEH Cpele; BBINOJIHEHHE B MPAKTHUYECKOU
JEATETbHOCTH M B TIOBCEIHEBHOW JKM3HU HKOJOTUYECKUX TPEOOBAHMM; HCIOIb30BaHUE
MYJIBTUMEIUMHBIX PECypCOB W KOMIBIOTEPHBIX TEXHOJOTHH i 00paboTKM, TMepenadu,
cucreMarusanuu  WHpOpMmamuu, co3maHue 0a3  JIaHHBIX, TPE3CHTAIMH  PE3YJIbTaToB
MO3HABATEIbHON U MPAKTUUECKON AESATEIHHOCTH.

B memom Kypc mMo3BOJSET pa3BUTh MPEACTABICHUS yYAITUXCS O TMTO3HABAEMOCTH MHPA,
€IMHCTBE >KMBOW M HEXHUBOW MPHUPONLI, CHOPMUPOBATH 3HAHHS O BAKHEHIIMX acleKTax
COBPEMEHHOU €CTeCTBEHHOHAYYHOW KapTUHBI MUPa, YMEHUS, BOCTPEOOBAHHBIE B ITOBCETHEBHON
)KU3HU U TIO3BOJIAIOIIME OPHEHTHPOBATHCA B OKPYXKAIOIIEM MHpPE, BOCIHUTAaTh YeJIOBEKa,
OCO3HAIOIIETO ceOs YacThi0 MPUPOJLI. Peanu3anusi JaHHOM MPOrpaMMbl B MpoIiecce OO0ydeHUs
MO3BOJIUT yYalllUMCSl YCBOUTH KIIFOUEBBIE XMMHUUYECKHUE KOMIIETEHLIMM U TOHSTH POJIb XUMHUU
cpenu Ipyrux HayK O MPUPOJIE, 3HAYCHHE €€ VIS YeTTOBEUECTRA.
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N3yyenne xuMuM B cTapiiei mKoje Ha 6a30BOM ypOBHE HApaBlIeHO HA JOCTH)KEHUE
CIEAYIOIIUX LEIICH:

OCBOEHHE 3HAHUI O XUMUYECKOW COCTABJISIIOLIECH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA,
BAKHEUIINX XUMHUYECKUX MMOHATUAX, 3aKOHAX U TEOPUSX;

OBJIAACHUC YMCHHUAMU ITPUMCHATD MMOJIYUCHHBIC 3HAHUS JJIA 00BICHCHUS paBHOO6p8,3HBIX
XHUMHYECKHX SIBJICHHUU M CBOHCTB BCIIECTB, OLICHKHU POJIM XUMHUH B PAa3BUTHUH COBPEMCHHBIX
TEXHOJIOTHI U IMOJIYYCHHHU HOBBIX MATCPUAJIOB,

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B Iporecce
CaMOCTOSITEJIbHOTO PUOOPETEHUSI XUMUUECKUX 3HAHUM € UCII0JIb30BAaHUEM PA3IUYHbIX
MCTOYHUKOB HH(OPMAIUH, B TOM YHCII€ KOMITbIOTEPHBIX;

BOCIIUTAHUC y6€)KI[CHHOCTI/I B IO3UTUBHOU POt XUMUHU B )KU3HU COBPCMCHHOI'O
oOmiecTBa, HEOOXOUMOCTH XMMHYECKH IPaMOTHOT'O OTHOIICHUS K CBOEMY 3/10POBbBIO U
OKpYXaIoIIeH Cpeae;

MIPUMEHEHUE MTOyUYEeHHBIX 3HAHUN 1 YMEHH JIJ1s1 0€30MacHOr0 MCIOJIb30BaHUs BEIIECTB
M MaTCprajioB B 6I)ITy, CEIBbCKOM XO3JHCTBE M Ha MMPOU3BOACTBEC, pCIICHUS NPAKTUYCCKUX 3a1a4
B [TOBCE/IHEBHOM JKU3HHU, IPEIYyIPEKACHUS ABICHUN, HAHOCSIIUX BPE] 3J0POBBIO YETIOBEKA U
OKpYXaroIlei cpere.

1.3 TIlnanupyemble pe3yabTaTbl H3yYeHHs Y4eOHOIO MpeIMeTa

JlesTensHOCTh yuuTeNs B 00yUYeHUH XUMUU B CpeHeH (ITOJIHOM) IIKOJIe JOKHA ObITh
HaIpaBJieHa Ha JOCTHKEHUE 00YUaIOIIMMHUCS CIEAYIOUIUX PE3YIbTaTOB

IIpeamerHsble:
1. B no3nasamenwHotl cghepe:

e  J1aBaTh ONPEIECICHUSA U3YYCHHBIX MTOHATUN: «XUMUYECKUH DIIEMEHT», «aTOM», KHOHY,
«MOJIEKYJIa», IPOCTHIE U CIIOKHBIE BELLIECTBAY, «BEIIECTBO», «XUMUYECKas GopMyJiay,
«OTHOCUTEJIbHAS aTOMHAsl Macca», «OTHOCUTEIIbHAs MOJIEKYJISIpPHAs Maccay,
OpraHMYEecKHe BEUIeCcTBa, X Kilaccu(ukaiys 1 HOMEHKIATypa, CBOMCTBA, OJIyYeHHE U
IIPUMEHEHHUE; U30MEPHUs, TOMOJIOTUs, ITOJIMMEPHI, TUIIBI XUMUYECKUX OPraHUYECKUX
peakuui u zp.

e ONMCATh IEMOHCTPALMOHHBIE U CAMOCTOSATENIBHO IIPOBEICHHBIE XUMUYECKUE
SKCHEPHUMEHTBHI;

e OMNWCBHIBATH U PA3JINYaTh U3YUEHHBIE KIACCHI OPTaHNYECKUX COCTMHEHHM, XUMUYECKHE
peakuuy;

e KJIaccU(ULHUPOBATH U3YUEHHbBIE OOBEKTHI U SIBJICHUS,

e JIeNaTh BBIBOJBI M YMO3AKIIIOUEHHS U3 HAOII0ACHUH, N3YYEHHBIX XUMUYECKHX
3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB 10 AHAJIIOTMH CO
CBOMCTBAMU U3yYEHHBIX;

e  CTPYKTYPHPOBATh U3yUEHHBIH MaTepHUal U XUMHUYECKYIO0 HH(OPMALIHIO, TOTyUYEHHYIO U3
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JIPYTUX UCTOYHHUKOB;
MOJICJIUPOBATh CTPOCHUE OPraHUUYECKHUX BEILIECTB.

2. B yennocmHo — opueHmayuoHHoul cghepe:

aHAJM3UPOBATh U OLIEHUBATH MOCIEICTBHS I OKPY>KaIOLIeH Cpebl OBITOBOM 1
IIPOM3BOJICTBEHHOH J1€ATEIbHOCTH YEJIOBEKA, CBA3aHHON C epepaboTKON BEILECTB;

3. B mpyooeoti cghepe:

MMpOBOAUTDH XHUMHYCSCKHI OKCIICPUMCHT,

4. B cghepe bezonacnocmu sircuznedessmeIbHOCMU:

OKa3bIBaTh IIEPBYIO IOMOIIb TP OTPABJICHUSX, 0)KOraxX M JIPYTUX TPaBMax, CBSI3aHHBIX C
BEIIECTBAMH U JIAOOPATOPHBIM 00OPYOBAHUEM.

MeTal’lpeL[MeTHLIMI/I pe3yjJbTaTaMu ABJAIOTCH:

HCIIOJIb30BaHUE YMEHUN U HABBIKOB PA3JIMYHBIX BUIOB MTO3HABATEILHOM JICATEIIBHOCTH,
MPUMEHEHUN OCHOBHBIX METOJIOB MMO3HAHUS (CUCTEMHO-UH(POPMAIIMOHHBIN aHAJIN3,
MOJICJTUPOBAHUE) JUIsI U3YUCHHS Pa3IMYHBIX CTOPOH OKPY’KaIOIEeH 1elCTBUTEIbHOCTH;
WCIIOJIb30BaHNE OCHOBHBIX MHTEIUICKTYaJIBHBIX ONepanuii: (GOpMyIHpOBaHUE TUIIOTE3,
aHaJIM3 U CUHTE3, CpaBHEHHE, 0000IIICHUE, CUCTEMAaTH3alIlHsI, BBISBICHHE IPUINHHO-
CIICACTBCHHEIX CBS3€H, IOMCK aHAJIOIOB;

yMEHHE TeHepUPOBATh UEH U ONPEENATh CPEJICTBA, HEOOXOAUMBIE JIJISl MX Peau3alliu;
YMEHHUE ONPEIETATh LEIN U 33J]a4H JIeITeIbHOCTH, BRIOUPATh: CPEACTBA peaTu3aiiu
[IEJI ¥ TIPUMEHSITh UX Ha MTPAKTHKE;

UCIIOJIb30BAaHUE PA3IMIHBIX HCTOYHUKOB TSI ITOJTy9ICHUS XUMUYECKON HHPOPMAIIHH,
MMOHUMaHWE 3aBUCUMOCTH COJICp KaHHs U (POPMBI TIPEACTABICHHUS HH(POPMALIHH.

JIMYHOCTHBIE pe3yJabTaThbl:

B [IEHHOCTHO-OPUEHTAIMOHHOM cepe — UyBCTBO TOPAOCTH 32 POCCUHUCKYIO
XUMUYECKYIO0 HAYKY, TYMaHH3M, OTHOUIEHUE K TPY/1y, LIeJIEYyCTPEMIIEHHOCTB;

B TPY/ZI0BO# chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaJIbHEHIIIEH
o0pa3oBaTenbHO 1 podecCHOHaNBbHON TPAEKTOPUH;

B MT03HABATEILHON (KOTHUTUBHOM, MHTEJUIEKTYaJIbHOM ) cpepe — YMEHHE YIIPaBIIsATh
CBOEH M03HABATENIbHOU JESTENbHOCTHIO.

IInanupyemsle pe3yJibTaThl:

BbINyCKHUK HAYYUTCS:

XapaKTCPU30BaTbh OCHOBHBIC METO/IbI ITIO3HAHU: Ha6J'II021€HI/Ie, N3MCPCHUC, DKCIICPUMCHT,
OIMCHIBATh CBOMCTBA TBCPAbIX, KUJKUX, F33006p8.3HLIX BCIICCTB, BBIACIIAA UX
CYHICCTBCHHBIC ITPHU3HAKU;

PacCKpbIBATb CMBICTI OCHOBHBIX XUMHWYCCKUX MMOHSITHH «aToM», «KMOJICKYJIa»,
«XAMHAYECKUM SJIEMEHT», KITPOCTOC BEHICCTBO», «CIOKHOC BCIICCTBOY, «BAJICHTHOCTL),
«XUMHYCCKad pC€aKusi», UCIIOJIb3Y 3HAKOBYIO CUCTCMY XUMHUH,; CMBICJI 3aKOHOB
COXPAaHCHUSA MAaCChl BEUIECTB, ITIOCTOSIHCTBA COCTaBa, aTOMHO-MOHeKYHﬂpHOﬁ TCOpHU,
pa3indyaTtb XUMHYCCKUC U (bI/I3I/IHCCKI/IC SABJICHUA,

Ha3bIBaTh XUMHYCCKHE DJICMCHTHI,

ONpCACIIAThL COCTAaB BCHICCTB 110 UX (bopMynaM; BaJICHTHOCTDH aTOMa 3JICMCHTA B
COCAMHECHUAX, TUII XUMHYCCKHX peaKHI/II\/’I;

HAa3bIBATh MMPU3HAKU U YCIIOBUA TPOTCKAHUA XUMHUYCCKUX peaKI.IPIfI;
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BBISIBJIATH MPU3HAKHU, CBUICTEIHCTBYIONINE O MPOTEKAHUH XUMUUECKOU PEaKIINH MPU
BBITNTOJTHEHUH XUMHWYCCKOI'O OIIbITA,

COCTaBJIATH (hOPMYJIbI OMHAPHBIX COCAMHEHUH; YPAaBHEHHUS XUMHUYECKUX PEAKIIHi;
col0uro1aTh MpaBuiia 0€30MacHON padOThl IPU MPOBEICHUH OIIBITOB;

MOJIB30BATHCS JTJA0OPATOPHBIM 000PYI0BAaHHUEM U TTOCYI0H;

BBIYUCIIATH OTHOCI/ITCJIbHyIO MOJIGKYHHPHYIO 158 MOJ'IS'IpHYIO MAacCChbI BCIICCTB, MaCCOBYIO
JIOJTFO XUMHYECKOTO 3JIEMEHTa 110 (OpMYJie COSTMHEHHUSI; BEIYUCIIATH KOJUYECTBO, 00hEM
WJIM MacCy BEIIECTBA IO KOJIMYECTBY, 00bEMY, MacCe PEarcHTOB WM MPOTyKTOB
peaKIny;

XapaKTepu30BaTh GU3NUYCCKUE M XUMUIECKIE CBONCTBA MPOCTHIX BEIIESCTB: KUCIOPOIa U
BOJIOPO/IA;

MoJly4aTh, COOMpaTh KUCIOPO U BOJIOPOJ; — PACIIO3HABATH OMBITHBIM ITyTEM
ra3zoo0pa3HbIe BEIIEeCTBA: KUCIOPO, BOJIOPOI;

pacKpbIBaTh CMBICT 3aKOHA ABOTAJIPO; MOHATUH «TETUIOBOM 3D PeKT peakuum»,
«MOJIIPHBIN 00BEMY;

XapaKTepu30BaTh GU3NUYECKUE M XUMUIECKIE CBOHCTBA BO/IBI,

PacKpbIBaTh CMBICII IMIOHATHS «PACTBOPY;

BBIYHCIIATh MAaCCOBYIO JIOJIO PACTBOPEHHOI'O BEIIECTBA B PaCTBOPE;

MIPUTOTOBJISITH PACTBOPHI C ONPEACIICHHON MacCOBOM J0JI€H PaCTBOPEHHOT'O BEIIIECTBA;
Ha3bIBATH COCANHCHUA I/ISy‘-IeHHBIX KJIaCCOB HCOpFaHI/I‘ICCKI/IX BCIIICCTB,
XapaKTEePU30BaTh (PU3NYECKUE U XUMHUYECKHUE CBOKMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEUIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUI, COJIEH;

OIpeNeNATh NPUHAJIEKHOCTh BEIIECTB K ONPEAEICHHOMY KJIacCy COeUHEHUH;
COCTaBIISATH (POPMYIIBI HEOPTAaHUIECKUX COCTUHEHUN H3yUYSHHBIX KJIACCOB;

IPOBOJUTD OIBITHI, TOATBEPHKAAIOLINE XMMUYECKHE CBOMCTBA M3yUEHHBIX KIacCOB
HCOPTaHNYCCKUX BCHICCTB, paClio3HaBaThb OIBITHBIM ITYTEM PACTBOPLI KUCIIOT U HIGJIOLIef/'I
110 U3MEHEHUIO OKPACKU MHJIMKATOPA;

XapakTepPU30BaTh B3aUMOCBS3b MEXKIY KJIACCaMU HEOPTaHUYECKUX COCUHECHUN;
packpeiBath cMbIcl Ilepuonudeckoro 3akona J[. M. MenneneeBa; — 0ObACHATS
(bu3nYeCKuit CMBICI aTOMHOTO (TIOPSAAKOBOT0) HOMEpPA XUMUYECKOTO 3IEMEHTa, HOMEPOB
IpymnIsl ¥ nepuoja B nepuoandeckoit cucreme .M. MenzaeneeBa; 0ObsCHITD
3aKOHOMCPHOCTH U3MCHCHUA CTPOCHHUA aTOMOB, CBOWCTB 3JI€MECHTOB B npeaciiax MajbIX
NEPUOJIOB U TJIaBHBIX MOJATPYIII; XapaKTepHU30BaTh XUMUUECKHE 3JIEMEHTHI (OT BOJOPOa
710 KaJIbLlMs1) Ha OCHOBE MX MOJIOXEHUs B nepuoandeckoi cucteme /1.1. Menneneesa u
0COOEHHOCTEH CTPOCHMS UX ATOMOB; COCTABJIATH CXEMbI CTPOEHUS aTOMOB NEepBBIX 20
aneMeHTOB nepuoandeckon cucremsl .M. Menneneena;

PacKpbIBaTh CMBICH MOHATUHN: «XUMHUYECKAsI CBSI3b», «IJIEKTPOOTPHULIATEILHOCTD;
XapaKTCPU30BaATh 3aBUCUMOCTD (1)I/I3I/I'-I€CKI/IX CBOMCTB BCUICCTB OT THUIIA
KPUCTAJTIMYECKON PELIETKHY;

ONpCacCIIATb BUI XUMHYECKOH CBS3H B HCOPTraHNYCCKUX COCIUHCHUAX

n300pakaTh CXeMbI CTPOCHMS MOJIEKYJI BEIIECTB, 00pPa30BaHHBIX Pa3HBIMHU BHIAMH
XUMHYECKHUX CBI3EH;

pPacKpbIBaTh CMBICH MIOHATUH «HOH», «KAaTHOH», KAHHUOH», «3JIEKTPOIUTHIY,
«CHEIJIEKTPOIUTHIY, «IEKTPOIUTHYECKAS JUCCOLUAIUNY, «OKUCIUTENbY, «CTENEHb
OKHCJIEHUS» «BOCCTAHOBUTEIDY, KOKUCIEHUE), «BOCCTAHOBICHUEN;

OTIpEeNIATh CTENEeHb OKUCICHHS aTOMa 3JIEMEHTa B COEIMHEHUU;

pacKpbIBaTh CMBIC TEOPHUH IEKTPOIUTUIECKON JUCCOLMALNY;

COCTABJISITh YPABHEHMS SJIEKTPOIUTUYECKON TUCCOLMALNN KUCIIOT, IIEI0YEH, COJIEH;
OOBSICHATH CYLIHOCTb ITpOLiecca SIEKTPOIUTHUECKON JUCCOLMAIUK U PeaKLIUi HOHHOTO
o0OMeHa;



e  COCTaBJIATH IOJHBIE U COKPAILIEHHbIC HOHHBIE YPABHEHUS peakMy 0OMeHa; ONpeAesaTh
BO3MOXXHOCTh NPOTEKAHUsI PeaKIMii HOHHOTO 0OMeHa;

e IPOBOJUTH PEAKLIHHU, IOATBEPKAAIONINE KaUECTBEHHBIN COCTaB Pa3JINYHbIX BEILECTB;

e  ONpPEIENATh OKUCIUTENb U BOCCTAHOBUTEID;

e  COCTaBJIATH YPAaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN;

e Ha3bIBaTh (PAKTOPHI, BIUSIONIME HA CKOPOCTh XMMUYECKOH pEaKIni;

e KJaccu(UUUPOBATh XMMUYECKHE PEAKLIUU 110 Pa3IMYHbIM IPU3HAKAM;

e  XapaKTEpU30BaTh B3aMMOCBS3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMM HEMETAILIOB;

e IIPOBOJUTH ONBITHI IO MOITYYEHHUIO, COOUPAHUIO U U3YUEHHUIO XMMUYECKHX CBOMCTB
ra3000pa3HbIX BEUIECTB: YIIIEKUCIIOTO Ta3a, aMMHUaKa;

e pacro3HaBaTh ONBITHHIM ITyTE€M ra3000pa3HbIe BEIIECTBA: YIJICKUCIIbIM a3 1 aMMHaK;

e  XapaKTEepU30BaTh B3aMMOCBS3b MEXKIY COCTAaBOM, CTPOCHUEM U CBOMCTBAMU METAILJIOB;

e Ha3bIBaTh OPraHUYECKUE BEILECTBA 10 UX (hopMyJie: MeTaH, 3TaH, ITUIIEH, METAHOI,
3TaHOJ, NIMLEPHUH, YKCYCHAsl KMCIO0TAa, aMUHOYKCYCHAsl KUCJIOTa, CTEapUHOBAs KUCJIOTA,
OJIEMHOBAsI KUCJIOTA, IJIFOK03a;

e OLIEHMBATh BIMSHUE XMMHUECKOT'O 3arpsA3HEHMSI OKPYIKAIOLIEH cpeibl Ha OpraHu3M
4eJI0BEKa;

e TpPaMOTHO OOpaIIaThCs C BEIIECTBAMHU B TIOBCEIHEBHOM KHU3HH;

e OIPEIENATh BO3MOXKXHOCTb IPOTEKAHUS PEAKIMI HEKOTOPBIX IIPEICTaBUTENIEH
OpraHMYECKUX BEIIECTB C KUCIOPOJIOM, BOAOPOIOM, METAIIJIaMU, OCHOBaHUSIMH,
raJIOr€HaMHU.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYUYHTHCS

e  BBIJBUTATh U MPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3bI O XUMUYECKHX CBOMCTBAaX
BEIIICCTB HA OCHOBE UX COCTaBa M CTPOCHUS, KX CIIOCOOHOCTH BCTYIATh B XUMUYCCKUE
peaKIuu, 0 XapakTepe U NPOAYKTaX Pa3IuYHbIX XUMHUUECKUX PEaKIIHii;

e  XapaKTepu30BaTh BEUIECTBA M0 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABINBATh
MPUYMHHO-CJIEICTBEHHBIE CBSA3U MEKIY JTaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

(] COCTaBJIATH MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPABHCHUSA 110 COKPALICHHBIM HOHHBIM
YpaBHEHUSIM;

(] IMPOrHO3UPOBATH CIOCOOHOCTD BCIICCTBA NPOABIIATbL OKMCIIMTCIBHBIC UJIN
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YUYETOM CTEIIEHEH OKUCIEHHS JIEMEHTOB, BXOSIINX B
€ro COCTaB;

e COCTaBIIATh YPAaBHEHHUSI PEAKIINI, COOTBETCTBYIOIIMX MOCIEI0BATEIbHOCTH
npeBpameHHﬁ HCOPTaHNYCCKUX BCHICCTB Pa3JINYHBIX KJIACCOB;

L] BBIZIBUT'aTh U MPOBEPATH OKCIICPUMCHTAJIbHO THITIOTE3BI O PE3YyJIbTaTax BOS}ICﬁCTBHfI
pa3anyYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUUYECKOM peakinu;

(] HCII0JIBb30BAaTh HpI/IO6peTeHHBIC SHaHUA OJId SKOJOTHYCCKU I'PaMOTHOT'O IMOBCICHUA B
OKpYXKaroIleH Cpeae;

(] HCIIOJIBb30BaTh HpI/IO6peTeHHBIC KJIIFOYCBBIC KOMIICTCHIIUHA ITPH BBIITOJIHCHHUU ITPOCKTOB U
y4e0HO-HCCIIeI0BATENbCKHUX 3a]1a4 M0 U3YUYEHHUIO CBOWCTB, CIOCOO0OB MONyUYeHUs U
pacrio3HaBaHUs BEIECTB;

e OOBEKTHBHO OIICHUBATH WH(OPMAIIHIO O BEIIECTBAX U XUMHUYECKHX MpoIleccax;

e KPUTHUYECKU OTHOCHUTHCS K ICEBIOHAYYHON MH(POpMaIuH, HETOOPOCOBECTHON peKIaMe B
CpeICTBaX MaccoBOM MH(popManny;

(] 0CO3HAaBaTh 3HAUYCHUC TCOPETUICCKUX 3HAHUHU 10 XUMUH JJIA HpaKTI/I‘IeCKOI\/’I
JIeATETbHOCTH YEJIOBEKA;

(] COo3aaBaTb MOACIIN U CXEMBI JJI1 pCHICHUA yqe6Hr,1x 1 IO3HABAaTCIbHBIX 3aJa4, IOHUMAaTh
HEO0OXO0IUMOCTh COOIOICHHSI IPEANUCAHUH, TPEATIaraéMbIX B UHCTPYKIHUAX 11O
WCITOJIH30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHH H JIP.



1. OcHoBHOE conep:xaHue YyueOHOTro Kypca

OcHOBHOE cozep)kaHue Yy4eOHOrO Kypca COOTBETCTBYET TPeOOBaHUSM, LIEISAM U 3a/adyaM

0o0pa3oBareinbHON NPOrpaMMBbl IIKOJIBI U CTPOUTHCS 10 TEMaM B COOTBETCTBUM CO CTPYKTYPOMH
IPUMEPHOM MPOrpaMMBI C YYETOM MTOCIIEIOBATEIbHOCTH U3JIOKEHUS MaTepralia B y4eOHHKeE.

Conepxanue padoyeil NporpaMMsbl

HasBanune TeMbl

KosmnuecTBo
JacoB

OcHoBHOe coiep:kaHue

Baxxneiiniue
XUMHUYECKUE
HOHSITUA Y 3aKOHBI

XUMHYECKUN AJIEMEHT. 3aKOH COXPAHEHHUS MAacChl
BEUICCTB, 3aKOH COXPaHEHUS U IpEBpalleHus
SHEPTHUH. 3aKoH IIOCTOSIHCTBA COCTaBa.
Knaccudukanus HEOPraHUYECKUX BELICCTB.
IIepuonnueckuil 3akoH, cTpykrypa Ilepuonuyeckoit
CHCTEMBbl, OpOHMTalb. OHEpreTHYecKHue YPOBHHU,
MIOAYPOBHH,  S-, p-,d-amemeHThl.  3Ha4YeHUE
IIEPUOAUYECKOTO  3aKOHA. BanentHocts m
BAJICHTHBIE BO3MOXKHOCTM aroMoB. l3MmeHeHHe
CBOMCTB OKCHJIOB, THIPOKCHIOB M BOIOPOIHBIX
COCIMHEHU I XUMHUYECKHUX JJIEMEHTOB B
3aBUCUMOCTH  OT  IIOJIOKEHMS  DJIEMEHTOB B
[Iepunonnueckoit cucreme.

Crtpoenue BelecTna

OCHOBHBIE TUIIBI XUMHYECKON CBSI3M: KOBaJCHTHAs
(monsipHass ¥ HEMOJspHAas), BOAOPOJAHAs, HOHHA,
METAJUTMYECKasi; MEXaHU3Mbl HMX 00pa30BaHMUI,
XapaKTEePUCTUKH XUMHYECKOM CBSI3U,
KPUCTAJTHYECKHUE PEIICTKHU.

XHUMHYECKHUE
peakuuu

Knaccudukamus xumuyeckux peakuuil. CkopocTh
XUMUYECKNX peakuuid. DakTopel, BIMAIOMME HA
CKOPOCTb peaklui. XUMHUYECKOE DPaBHOBECHE.
VYcnoBus, BIMSIOIME HAa CMELICHUE XUMHUYECKOTO
paBHoBecus (mpunuun Jle latense)

PactBopsI

JucnepcHsle cucreMsl. ICTUHHBIE pacTBOPHI.
CriocoObl BbIpaXKeHHs KOHIIEHTPALUU PaCTBOPOB:
MaccoBas J10JIs1 paCTBOPEHHOT'O BEIIECTBA,
MoJIsIpHasi KoHIeHTpanus. Komonaaeie pacTBOpHI.
3oiu, Tenu. DIEeKTPOTUTHIECKas TUCCOLUAIIHS.
CunbHble U crabble 31eKTpoanThl. KucnoTHo-
OCHOBHBIE B3aUMOJICHCTBUS B pacTBopax. Cpena
BOJHBIX PACTBOPOB: KUCIIasl, HEUTpaJIbHas,
mienoyHas. FloHHoe mpou3BeieHne BOIbI.
Bonopoansriii nokaszarens (pH) pactBopa.l uaponus
OpPraHWYECKHUX U HEOPTraHUYECKUX COECTUHEHUN.




5 DIEKTPOXUMUYECKHE 2
peaknuu

XUMUYECKUE UCTOYHUKH TOKA. Pl cTaHaapTHRIX
BJIEKTPOJHBIX TOTEHIIUATIOB. DJIEKTPOJIN3
pacTBOpoOB U pacmiaBoB. [IoHsTHE O KOPPO3UK
MeTauioB. CriocoOBI 3aIUTHI OT KOPPO3HUH.

6 Merajuiet 5

Mertamibl. XapakTepuCcTUKa AJIEMEHTOB M ITPOCTHIX
BEIIECTB. MeTaulbl IJIaBHBIX M IOOOYHBIX
noarpymm Ilepuoaudeckor CHCTEMBbI XHMHUYECKHX
3JIEMEHTOB J.N.MeHnneneena. OKCHJIbI u
THAPOKCUIIBI  Kene3a, Menu. Xpoma. OOmue
CHOCOOBI  TONMYYEHUS METAIOB.  DIEKTPOJIU3.
CraBbl.

7 HewmeTasuibl 7

Hemerannel.  XapakrepuCTHKa  3JIEMEHTOB U
MPOCThIX BelIecTB. BomopomHble coenuHEHUus
HEMETAJJIOB, OKCH/IBI HEMETAJJIOB,
KHCIIOPOJICOAepKAIINE KHUCIOTHI, OKUCIUTEIbHBIC
CBONMCTBA a30THOM U CEPHOM KHUCJIOT.

8 XuMHUSA U KU3HD 2

XuUMUA B TPOMBIILIIEHHOCTH. [IpuHIIUTIBI
XUMHYECKOTO MPOU3BOJACTBA. XUMHUKO-
TEXHOJIOTUYECKHUE MPUHITUIIBI TPOMBIIILIEHHOTO
MoJy4YeHus: MeTaJuioB. [Ipon3BOACTBO UyryHa.
[IpousBoncTBO cTtanu. XuMus B ObITy. XUMHUYECKAs
MPOMBIIUIEHHOCTh U OKPYXKaKoIlas cpea.

Hcnoab3yeMblii yueOHO-MeTOAHYECKH A KOMIJIEKT
1.Pym3utuc I'. E. Xumus. 11 xi.: yue6. ans obmeo6pasoB. yupexxaenuid / I'. E Pynsutuc, @.I'.

®enpaman. - Mocksa: [Ipocsemenne, 2018.

2. Xumus. 3apaunuk. 11 kn. H.E Ky3neroga,
3. Xumus. unaktnueckuit matepuain. 10-11

Mockga: [Ipocsenienue, 2016.

YMK pexomeHn10BaH MUHHCTEPCTBO

A.H. JleBkun - Mockga: Benrana - I'pad, 2015.
kiaccel. A.M. Paneuxuit, JI.H. Ky3nenosa

M npocBenienust PO u BXxoauT B penepanbHbIii

nepeveHpb yueOHukoB Ha 2020-2021 yueOHBbIii TOA.
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