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1. HosicHuTeJIbHAA 3aMKCKA

PaGouas nporpamma paspaboTaHa B COOTBETCTBHHM C HOPMAaTUBHBIMH aKTaMMU:

1. ®enepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020 r.) «O6
obpazoBanuu B Poccutickoit @eaepanumy» (C u3M. U A01I., BeTym. B crty ¢ 01.09.2020 r.).

2. IMacnopt HanuoHanbHOrO npoekra «Ob0pa3zoBanue» (yTB. npesuguymom Coera mnpu
[Ipesunente PO mo crparernyeckoMy pa3BUTHIO M HAI[MOHAJIBHBIM MPOEKTaM, MPOTOKOJ OT
24.12.2018 Ne 16)

3. T'ocynapctBennass mporpamma Poccuiickoit ®enepanuu «Pa3Butue o0Opa3oBaHHS
(yrB. IlocranoBnenuem IlpaBurensctBa P® ot 26.12.2017 Ne 1642 (pexn. ot 22.02.2021) «O6
YTBEP)KJICHUU  TOCyJapCcTBeHHOM  mporpammbl  Poccuiickoit ~ ®Depeparun  «PazBurtue
00pa3zoBaHUN.

4. TIlpodeccuonanwvueiii crangapt «llemaror (memarormueckas JAesITENbHOCTb B
JOIIKOIBPHOM, HAudaJlbHOM OOIIEM, OCHOBHOM OOIIEeM, CpeaHeM o0IieM o00pa3oBaHUM),
(BocmiuTaTenp, yuutens)» (ped. ot 16.06.2019) (Ilpuka3 MuHuctepcTBa TpyJaa U COIHAIBHOM
3amuTel P® ot 18 oktsa6ps 2013 1. No 544H, ¢ M3MCHCHUSMH, BHECEHHBIMH IPUKA30M
MunucrepctBa Tpyna u couzamutel PO ot 25.12.2014 Ne 11151 1 ot 5.08.2016 1. Ne 422n).

5. Meronuvyeckue pPEKOMEHIAIMM IO  CO3JaHWI0O W (YHKIMOHHPOBAHUIO B
0011e00pa3oBaTeIbHBIX OpPraHU3alUsAX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MajbIX
ropojiax, HEeHTPOB OOpa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HaIpaBJIEHHOCTEH
(«Touka pocrtay) (YTBepkIeHbl pacmopsbkeHrneM MuHucTepcTBa mpocBemieHus Poccuiickoit
®deneparuu ot 12 suBapst 2021 r. Ne P-6)

6. CII 2.4.3648-20 "CanuTapHO-31HUIEMUOJIOTHYECKIE TPEOOBAaHUS K OPraHU3alUSIM
BOCIIMTaHUS W OOy4YeHHUs, OTAbIXa U O3J0POBJIEHMUS JETeM U  MOJOJEXKH», YTB.
[TocranoBnenuem ['maBHOTO rocyaapcTBeHHOro canutapHoro Bpaua P® ot 28.09.2020 r. N 28.

7. [Tpuxa3z Munucrepcrsa npocsemienust Poccuiickoit ®enepannu ot 20.05.2020 Ne
254 "O6 yrtBepxkaeHuu (enepaabHOro MepedHsi Y4eOHUKOB, MOIMYIIEHHBIX K HCHOJIB30BaHUIO
IpU peaju3aluy HUMEIOUIMX TOCYJapCTBEHHYIO aKKpeIUTAlMI0 00pa3oBaTENIbHBIX MHPOTrpamMm
HayaJbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeAHEro oouero oOpa3oBaHMs OpPraHU3ALUSIMM,
OCYIIECTBIAIONIMMH 00pa30BaTe/IbHYIO AesTeabHOCTR" (3apeructpuposan 14.09.2020 Ne 59808)

8. [Tpukaz MOuH P® ot 17.12.2010 1. Nel1897 «O6 yrBepxkaeHnu ¢eaepaibHOro
roCy/1apCTBEHHOr0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOIO OOIIEro oOpa3oBaHUS» B pel.
[TpukazoB MunoOpHayku Poccum ot 29.12.2014 N 1644 , ot 31.12.2015 1. Nel577, B pen.
[Tpuxaza Munnpocsemenus Poccun ot 11.12.2020 Ne712).

9. [TpumepHass mporpaMMmbl MPONEAEBTHMUYECKOIO Kypca XMMHUU JUIs 7 Kiacca
OCHOBHOM MIKOJBI «Xumusi. BBomubeiii kypc. 7 kmacc» aBtopoB O. C. I'abpuensna, U. T.
OctpoymoBa u A. K. Axne6ununa (IIporpamma nmponeneBTHUECKOro Kypca «Xumus. BBoaHbIH
kypc. 7 kmaccy/ O. C. I'abpuensa, U. I'. OctpoymoB, A. K. Axnebunun . - M.: [poda,
2007t.).(omo0peHa perieHreM (eaeparbHOro yueOHO-METOANYECKOro 00beTMHEHHS 110 00ILeMy
obpazoBanuto (mpotoko:n ot 8 ampens 2015 r. Ne 1/15, mporokon ot 28.10.2015 1. Ne3/15).

10. [Tpumepnass mporpamma BocnuTaHus (0700peHa penieHueM (eaepanbHOTO
yueOHO-MeToIn4eckoro o0beAMHEeHNs o o0uieMy oOpa3oBanuio (poTokon oT 2 utoHsa 2020 r.
Ne 2/20).

11. OcHoBHass oOpa3zoBaTenbHas mporpamma OCHOBHOTO 00mIero oOpa3oBaHUS
MBOYVY MHrpunckas COII Ne5 (cpok peanmuzanuu-5 ner) ¢ usMm., yrB. I[Ipukxazom MBOY
Urpunckas COII Ne5 ot 31.08.2022 Ne 160

12. YueOnsiit mman MBOY «Urpunckas COILL NeS» na 2022-2023 yueOHBIN TOJ, YTB.
ITpukazom MbOY Urpunckas COILL Ne5 ot 31.08.2022 Ne 160.

13. Ycrae MBOY MUrpunackas COILL Ne5 (msitas pemakuus), ytB. I[locTanoBrneHuem
Anmunuctpanuu Urpunckoro paitona ot 12.01.2022 r. Ne10.



http://base.garant.ru/75093644/

14. [Tonoxenne O  CTPyKType, TOpAAKE  pa3padOTKU M YTBEPXKICHUS
pabounx nmporpamm y4eOHBIX KYpCOB, MPEeIMETOB, JTUCIUILTNH
B cooTBeTcTBUM ¢ DenepanbHbIMU TOCYJapCTBEHHBIMU 00pa30BaTENIbHBIMU CTaHAAPTaMU, YTB.
[Tpukazom no MBOY Urpunckas COLL Ne5 ot 20.05.2020 r. Ne_ 112 (c u3m., yTB. IIprkazom mo
OV or 19.08.2021 r. Ne_131.).

15.ABTopckoit mporpammer O.C.I"abpuensna; («Xumus. BBogHbIil Kypey». 7 kiace: y4eo0.
nocooue / O.C.I'abpuensH, U.I.Octpoymos, A.JI.Axnebunun. — M.: [Ipocda, 2019.

W3ydeHue 3JIEKTMBHOIO Kypca B 7 KJlacc€ TNOTOBHUT YYaIIMXCA K BOCHPHUSATHIO HOBOTO
npeaMera — XUuMHUM B 8 Kiacce, 0a3upyeTcsl Ha U3Y4YE€HUH BEIECTB M XMMHUYECKUX IMPOLECCOB,
3HAKOMBIX UIKOJIBHUKAM W3 IIOBCEAHEBHOM JKM3HH, C MHUHUMAJIBHBIM MCIOJIb30BaHUEM
XUMHUYECKHX (GOPMYIl, ypaBHEHUN, peaklil U pacyeTHBIX 3a/1a4.

Kypc moctpoeH Ha uzaee peanu3alid MEXIPEIMETHBIX CBA3€Hd XUMUU C JIPYTMMH
€CTECTBEHHBIMU JAUCLUIITIMHAMU, BBEICHHBIMU B 00yU€HUE paHee WK MapaJlIeNIbHO C XUMUEH, a
[IOTOMY MO3BOJISIET aKTyaJIM3UPOBAaTh XMMHUYECKHE 3HAHUS ydalluXcs, IMOJTY4YEHHBIE HAa ypoKax
NPUPOIOBEACHUsA, Ononornu, reorpaduu, GU3MKKM W APYrUX HayK O mpupone. B pesynbrare
YMEHbILIAETCS TICUXO0JIOTMYECKasi Harpy3Ka Ha y4allluXcs C IMOSBJICHUEM HOBBIX IPEIMETOB.

B coorBercTBUU ¢ TpeOoBaHUAMH (enepaTbHOr0 rOCyIapCTBEHHOIO 00pa30BaTeIbHOIO
CTaHJapTa B Kypce NOIYEPKHMBACTCs, YTO XMMHs — HayKa dKcrnepuMeHTailbHasd. [loatomy mpu
U3Yy4EHHH 3JIEKTHBHOIO Kypca paccMaTpHBAaIOTCS TaKWe METO/0JIOTMYECKHUE MOHATHS y4eOHOro
npeaMeTa, Kak SKCIepUMEHT, HabItoAeHue, U3MepeHre, olucaHue, MoJeIMpoOBaHue, TMIIOTe3a,
BBIBOA. [IpenioeHHbIl Kypc, Kak B TEOPETUYECKOH, TaKk W B (DaKTUUECKOW CBOEH dYacTu
IPAKTUKOOPUEHTUPOBAH: BCE IOHATHUSA, 3aKOHbI M TEOPUM, a TAKXKE BaKHEHILIME IPOLECCHI,
BELIECTBA U MaTe€pHalIbl JAIOTCS B IJIAHE UX MPAKTUUYECKOrO 3HAUECHUS, IPUMEHEHUS BEILECTB B
MOBCEIHEBHOMW KU3HU U UX POJIM B KUBOU U HEXKUBOU MPUPOJIE.

CopepxaHue Kypca BBICTPOCHO C YUYETOM IICUXOJIOrO-NMEAarornyeckux MpPUHIIMIIOB,
BO3PACTHBIX OCOOEHHOCTEH IIKOJIEHUKOB.

CopneprxaHue Kypca HampaBieHO Ha (JOPMHPOBAHNE YHUBEPCAIBHBIX yYEOHBIX JEHCTBHIA,
o0ecrneynBaroIUX pa3BUTHE IO3HABATENBHBIX W KOMMYHUKAaTHBHBIX KaueCTB JIMYHOCTH.
OOyuaromiyecs BKJIIOYAIOTCS B MPOEKTHYIO M HCCIEAOBATENbCKYIO JESATEIbHOCTb, OCHOBY
KOTOPOM COCTaBIIIIOT Takue ydyeOHblEe NEWCTBUSA, KaK YMEHHE BHJETh IPOOJIEMBbI, CTaBUTh
BONPOCHI, KiIaccu(uuupoBaTh, HaOIIOAaTh, MPOBOAUTH 3KCIEPUMEHT, JelaTh BBIBOJBL,
OOBSACHATH, JOKa3bplBaTh, 3alllMllaTh CBOM  WJE€H, JaBaTb OMNpPEJIEICHHUs] TMOHATHUH,
CTpPYKTypupoBaTh MaTepuan. OOydarommecs 3HAKOMSTCA C TPEAMETOM XHUMHH U €ro
CTPYKTYpO#l, HCTOpuell W MeToJaMM H3y4YeHMs, TEXHMKOH O€e30MacHOCTH, XWMHUYECKUMHU
3HaKaMu ¥ popMysiaMH, CBOMCTBaMH BEIIECTB U MX IPUMEHEHUEM.

Hcnonb3oBanue oOopynoBaHuss ueHTpa «Touka pocTa» TMO3BOISIET KaueCTBEHHO
U3MEHHTD IPOLeCcC U3yueHus: XUMUU. [1osBIsieTcs BO3MOKHOCTh KOJMUYECTBEHHBIX HAOIIOACHUI
U OIBITOB JUIsSl MOJIy4€HUs JOCTOBEPHOM HH(pOpMAIMK O XUMHUYEeCKuX mpoueccax. Ha ocHoBe
MOJIyYEHHBIX JTAHHBIX Yy4allllecsi MOTYT JejaTh BbIBOJBI, 0000UIaTh pe3yJbTaThl, BBISBISATH
3aKOHOMEPHOCTH, YTO MOBBIIIAET MOTUBALIUIO K U3yUYE€HUHU HAYKU.

Hear kypca: ¢opMupoBaHue Yy OOydYalOIIUXCS XUMHUYECKONH KapTHUHBI MHpa,
MO3HABATENIbHOM MOTHUBAIIMH K U3YYEHUIO HOBOTO YU€OHOro npeaMeTa « XUMHUSD».

3apaun kypca: 1. CdopmupoBaTh y YyYalIuxcsl TMPEJACTABICHHE O XHMHUH, O €€
NEPBOHAYAIBHBIX TOHATHAX Ha SKCIEPUMEHTAJIbHOM M aTOMHO-MOJIEKYJIIPHOM YpOBHE; 2.



Pa3BuBaTh yMeHUE HAOMIOAATh U OOBSACHATH XUMUYECKHE SIBICHUS, TPOUCXOISIINE B TIPUPOJIE U
B ObiTy; 3. Pa3BuBarth ymeHusi 6e3omacHoil paOOTHI C BeLIECTBaMH, MPOBEACHHUE HECIOMKHBIX
XUMUYECKHUX OIBITOB, COOJIIO/ICHHE MPaBUJI TEXHUKH Oe3zonmacHocTH; 4. Pa3BuBaTh joruueckoe
MBIIUIEHHE OOYYarolIMXCs B XOJE PELICHHS HECIOXKHBIX XMMHUYECKHX 3a/Jay; 5. pa3BUBATh
MO3HaBaTeJIbHbIE UHTEPEChl U TBOPUYECKHUE CIOCOOHOCTH yYaIIMXCsl B MPOLECCE U3YyUYCHUS UMU
XUMHUYECKON HAYKH.

MecTto kypca B yueOHOM muiaHe J[aHHBIN 37IeKTUBHBIN Kypc paccunTad Ha 17 4 (0.5 yac B
HEJIENI0) B COOTBETCTBHH ¢ YueOHbIM mianoM MBOY Urpunckoit COILLT Ne5.

O)KI/I)IaeMBIe pe3yJbTaThbl

B pe3yJbTaTe H3yuYeHust yqeﬁﬂoro npeamMera «BBegeHNns B XHMHIO» HA YpoOBHE
OCHOBHOI'O 06[1161"0 OﬁpaSOBaHI/IH BBIITYCKHHUK Ha 0azoBOM YPOBHEC HAYIUTCH:

® XapakTepU30BaTb OCHOBHbIE METOJbl IO3HAHMS: HaOJIOJEHUE, W3MEPEHUE,
IKCIIEPUMEHT;

® OIUCHIBaTh CBOWCTBA TBEPAbIX, XHJIKHUX, Ta3000pa3HbIX BEIIECTB, BBIACIAA UX
CYIIECTBEHHbIE PU3HAKHY;

® pAacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHATHH «aTOM», «MOJICKYJay,
«XUMHYECKHH DIIEMEHT», «IIPOCTOE BEIIECTBO», «CJOXKHOE BEIIECTBO», «BAJICHTHOCTHY,
«XMMMYECKasl peaKiys», UCIOJIb3ys 3HAKOBYIO CUCTEMY XUMUM;

® pACKpbIBaThb CMBIC] 3aKOHOB COXPaHEHHsS MAacChl BEILECTB, IOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOM TEOPHUH;
pas3nyath XUMUYECKUE U (PU3NYECKHE SBICHUS;
Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;
OIIPEJIETISITh COCTAB BELIECTB 10 UX (hopmynam;
OTIpEENATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSAX;
OTIPENIeNATh THIT XHMUYECKUX PEaKITHii;
Ha3bIBAaTh MPU3HAKU M YCIOBHS MPOTEKAHUS XUMUYECKUX PEaKITHiA;
BBISIBIISITH TIPU3HAKH, CBHJIETEIBCTBYIOMINE O MPOTEKAHNH XUMHUYECKOW PEaKIuu TpU
BBITTOJIHEHNH XHMHUYECKOTO OITBITA;
COCTaBJIATH (POPMYIIbI OMHAPHBIX COEINHEHUIA;
COCTABIIATh YPABHEHUSI XUMUYECKUX PEAKITHIA;
coOnroaaTh npaBuiia 6€30MacHoOi paboThI IPU MPOBEAECHNUN OBITOB;
M0JIb30BAThHCS J1a0OPAaTOPHBIM 000PYAOBAHUEM U TIOCYI0M;
BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB;
BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (popMysie COeAMHEHNUS;
BBIUHUCIIATh KOJIMYECTBO, O0BEM WJIM MACCY BEILECTBA MO0 KOJIMYECTBY, 00bEMY, Macce
pEeareHToB MJIU MPOJYKTOB PEaKIiH;

® XapaKTepHu30BaTh (PU3NUYECKHE U XMMHUECKHUE CBOICTBA MPOCTHIX BEUIECTB: KUCIOPOJa
U BOJOPOJa;
1oJIy4aTh, COOMpaTh KMCIOPOA U BOJIOPO/T;
pacrio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPO;
pacKphIBaTh CMBICIT 3aKOHa ABOTa/IpO;
PaCKpBIBATh CMBICII IOHATHH «TEI0BOM 3 (EKT peakiiumy, «MOJISPHBIA 00bEM»;
XapakTepu3oBaTh (PU3NYECKHe U XUMHUUECKUE CBOICTBA BOJIBI;
PacKpbIBaTh CMBICT MOHSATHUS «PAaCTBOPY;
BBIUHUCIISATH MACCOBYIO JIOJIIO PACTBOPEHHOI'O BEILECTBA B PACTBOPE;
IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COEJMHEHUS N3YUYEHHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB;



® XapakTepu3oBaTh (U3MUECKHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCHUIOB, KUCIIOT, OCHOBAHUM, COJIEH;

® ONpEeNeNsATh MPUHAICKHOCTH BELIECTB K OMPEACIICHHOMY KJIacCy COeAMHEHUH;

® COCTaBJIATH POPMYIIBI HEOPTAaHUYECKUX COCTUHEHHUI U3YYCHHBIX KJIACCOB;

® [IPOBOJUTH ONBITHI, MOJATBEPKIAIONINE XMMHUYECKHE CBONCTBA M3YYEHHBIX KJIACCOB
HEOPTraHWYECKUX BEILECTB;

® pacrno3HaBaTh ONBITHBIM IYTEM PACTBOPBI KUCIOT U IIEI0YEH MO0 U3BMEHEHUIO OKPACKHU
WHJIUKATOPa;

® XapaKTEepU30BaTh B3aUMOCBS3b MEXKIY KJIACCAMU HEOPTaHUUECKUX COSAMHEHUN;

e packpsiBaTh cMbIci [lepuonnueckoro 3akona .M. Menneneesa;

® OOBSICHATH (DU3UYCCKUH CMBICT aTOMHOIO (IOPSIIKOBOTO) HOMEpa XHUMHUYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIIbI U Nepuojia B nepuoanueckoit cucreme J[.M. Menneneena;

® OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CTPOCHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B
npejesiax MajblX MEPUOJIOB U TJIaBHBIX MOAIPYII;

® XapaKTEepPU30BaTh XMMHUYECKHUE IJIEMEHTHI (OT BOIOPOJA JO KaJIbIMs) Ha OCHOBE HX
MoJIOXKEeHUsT B mepuonnyeckor cucteme /.M. MeHnmeneeBa M OCOOCHHOCTEH CTPOCHHS WX
aTOMOB;

® COCTaBJISITh CXEMbI CTPOCHHSI aTOMOB MEPBbIX 20 3JIEMEHTOB MEPUOJUYECKON CUCTEMBbI
JI.1. MeHneneeBa;

® PaCKpBIBaTh CMBICII MOHATUN: «XUMHUYECKas CBSI3bY, «AJEKTPOOTPUIIATEIHLHOCTDY;

® XapakTEepU30BaTh 3aBUCUMOCTh  (DU3MYECKUX  CBOMCTB  BEHIECTB OT  THIIA
KPUCTAJUIMYECKON PEIIETKH;

® ONpPENENsATh BUJ XUMHUYECKOMN CBSA3U B HEOPTaHUYECKUX COCTUHECHHUSIX;

e u300pakaTh CXEMbI CTPOCHHUS MOJIEKYJ BEIIECTB, OOpPa30BaHHBIX PA3HBIMH BHJIAMU
XHUMUYCCKHUX CBSI3CH;

® pacKpbIBaTh CMBICI TOHSATUUA «HMOH», «KATHOH», «AHUOHY», <«AJICKTPOJMUTHI»,
«HEDJIEKTPOIUTHDY, «3IEKTPOIUTUYECKAS] TUCCOLUALIUSY, «OKUCIUTEIbY, «CTENEHb OKUCICHUS
«BOCCTAHOBHUTEJbY, «OKUCICHUEY, «KBOCCTAHOBIICHUEY),

® ONpEeNeNsATh CTENEHb OKUCIECHUS aTOMa AJIEMEHTA B COCIMHEHNH;

® pacKpbIBaTh CMBICI TEOPHUH IEKTPOIUTHUECKOU JTUCCOIUALINY;

® COCTaBJIATh YPABHEHUS HJIEKTPOJUTUUECKOMN JUCCOLUALMM KUCIIOT, IIEJI0UEH, Coeil;

® OOBSICHATH CYIIHOCTh TMpPOIECCa AJICKTPOJUTUYECKON TUCCOIMAIMU U PEeaKIuil
HOHHOT0 OOMEHa;

® COCTaBJIATh MOJHBIC U COKPAIICHHBIE HOHHBIE YPABHEHUS PEaKIui OOMEHa,
OTIpeAeNATh BOZMOXKHOCTh MPOTEKAHMI peakliiii HOHHOTO OOMEHa;
MPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KAaUECTBEHHBIN COCTAB Pa3IMYHBIX BELIECTB;
ONpeeNsATh OKUCIUTENb U BOCCTAHOBUTEIID;
COCTaBJISITh YPABHEHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;
Ha3bIBaTh (PAKTOPHI, BAUSIONINE HA CKOPOCTh XUMHUECKOU PEaKIIHH;
KJIACCU(DUITUPOBATh XUMUYECKHUE PEAKIINH TI0 PA3TUYHBIM ITPU3HAKAM;
XapaKkTepU30BaTh B3aUMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM U CBONCTBAMH
HEMETAIIOB;

® TIPOBOAWUTH OMBITHI MO TMOMYyYEHHUIO, COOMPAHHUIO M M3YUYEHUI0 XUMHUYECKHX CBOMNCTB
ra3000pa3HBIX BEIIECTB: YIICKUCIIOTO ra3a, aMMHaKa;

® pacmo3HaBaTh OIBITHBIM ITyTEM Ta3000pa3HbIE BEIIECTBA: YIJICKUCIIBIN Ta3 1 aMMHUaK;

® XapaKTEepU30BaTh B3aWMOCBS3b MEXIYy COCTaBOM, CTPOCHHEM M CBOWCTBaMH
METaJIOB;

® Ha3bpIBaTh OPraHUYECKHE BEIIECTBA MO UX (hopmyse: MeTaH, dTaH, STUJIEH, METaHOJI,
9TAHOJI, TJHWIEPUH, YKCYCHas KHCJIOTa, aMHUHOYKCYCHas KHCJIOTa, CTCapUHOBasl KHUCIOTA,
0JICMHOBAs KHCJIOTa, TJII0K03a;



® OIICHMBATh BIIMSHHME XMMHUYECKOTO 3arpsA3HEHMS OKPY)KAIOIIEH Cpeabl HAa OpraHu3M
YEIJIOBEKA;

® T'PaMOTHO OOpaIaThCs C BEIIECTBAMH B TOBCEAHEBHOM KU3HU

® OINpeAensaTh BO3MOXXKHOCTb INPOTEKAaHUS PpPEaKUUA HEKOTOpBIX IPEACTaBUTENEH
OpPraHMYECKUX BEIIECTB C KUCIOPOJOM, BOAOPOJIOM, METAJITIAMH, OCHOBAHUSMH, T'aJIOTEHAMHU.

BBIHyCKHI/IK MOJIYYUT BO3MOKHOCTb HAYYUTHLCH .

® BbLIABUI'aTb W MPOBCPATH SKCICPUMCHTAJIBHO THIOTE3bI O XUMHWYCCKUX CBOMCTBAxX
BEII[ECTB HA OCHOBE MX COCTaBa M CTPOCHMUSI, UX CLIOCOOHOCTH BCTYINATh B XUMUUYECKHE PEAKIIUH,
0 XapakTepe U MPOAYKTaX Pa3iMuHbIX XUMUUYECKUX PEaKLnii;

® XapakTEepU30BaTh BEIIECTBA MO COCTABY, CTPOCHUIO W CBOMICTBaM, YCTaHABIIMBATH
MPUIUHHO-CJIICACTBCHHBIC CBA3U MCIKY JaHHBIMH XapaKTCPHUCTUKaMH BCIICCTBA,

® COCTaBJISATh MOJICKYJISIPHBIE U MOJIHbIE HOHHBIE YPAaBHEHMSI IO COKPAIIEHHBIM MOHHBIM
YpaBHEHUSIM;

¢ IIPOrHO3UPOBATH CIIOCOOHOCTD BCIICCTBA IIPOABJIATH OKHUCJIINTCJIIBHBIC HJIn
BOCCTAHOBUTEJIbHBIC CBOMCTBA C YYE€TOM CTEIEHEHW OKHCJICHUS JJIEMEHTOB, BXOJ/SIIMX B €r0
COCTaB;

® COCTaBJISATh  YpPaBHEHUSI  pEaklMid, COOTBETCTBYIOIIMX  IOCIEIOBATEIHLHOCTU
npeBpameHHﬁ HCOPTraHNYCCKUX BCHICCTB Pa3JIMYHBIX KJIACCOB;

® BBIJIBUTaTh M MPOBEPATH IHKCIIEPUMEHTAIBLHO THIOTE3bl O Pe3ylbTaTaX BO3JCHCTBUS
pa3nuyHbIX (PaKTOPOB HAa M3MEHEHNE CKOPOCTH XUMUYECKON peaKIni;

® UCIOJB30BaTh MPHUOOPETEHHBIC 3HAHUS I SKOJOTUYECKH TPAMOTHOTO IMOBEACHUS B
OKpYXKarollen cpene;

® NCIIOJIB30BaTh HpI/IO6peTCHHI)Ie KIIFOYCBBIC KOMIICTCHIIMN IIPU BBIIIOJIHCHUN IIPOCKTOB
U y4eOHO-MCCIIEOBATENbCKUX 3a/a4 MO0 M3YyYCHHIO CBOWCTB, CIOCOOOB TIOJNIyYEHHS U
pacno3HaBaHUs BEUIECTB;

e O00OBEKTUBHO OLICHUBATH I/IH(l)OpMaHI/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOIECCAX;

® KPUTUYECKH OTHOCUTHCS K TIICEBJOHAy4YHOW HWHQOpManuu, HEZ00POCOBECTHOM
pekJame B cpeicTBaxX MaccOBOM MH(pOpMaIUY;

® OCO3HaBaThb 3HAYEHUE TEOPETUUYECKUX 3HAHUM 10 XUMHHU I [PaKTUYECKOU
JIeATETbHOCTH YEJIOBEKA;

® CO3JaBaTb MOACIM HW CXEMbl A PCIICHUA yT~I€6HBIX U TIIO3HABATCJIBHBIX
3a/1a4;[IOHUMAaTh HE0OXOUMOCTh COOIOICHHS MPEANMICAHNA, TPEIIaraeMbIX B MHCTPYKIHUAX TIO
WCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH H JIp.

JIMYHOCTHBIE Pe3yJIbTaThl:

e BOCHUTaHME YYyBCTBAa TOPJOCTH 32 POCCUHCKYKD XHUMHYECKYIO HAYyKy, T'yMaHU3M,
OTHOLIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTD;

e (opMupOBaHHE LIEHHOCTH 3JI0POBOTO U Oe30MacHOro odpasa >KM3HU; YCBOECHHUE IMPABUI
WHIUBHUAYAJIBHOTO W KOJUJICKTHBHOI'O 0€e30IacHoro IIOBECJCHUSI B LIlf)eBBBI‘—IaI\/'IHI)IX
CUTYaLUsX, YTPOKAIOLIUX KU3HU U 3[JOPOBBIO JIIOJIEH;

e pa3BUTHE TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY JHanbHeliell o0pa3oBaTenbHON
TPAeKTOPHH;

e (QopMHpOBaHUE OCHOB SKOJOTHMYECKOH KYJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOIO MBIIIJIEHUS, Pa3BUTHE OIBITA KOJIOTUYECKH OPUEHTUPOBAHHON
pedIeKCUBHO-OIIEHOYHON 1 MTPAKTUUECKON JEATETHHOCTH B )KU3HEHHBIX CUTYaIUsIX;

MeTanpeamMeTrHbie pe3yJibTaThbl:



® YMCHHE CaMOCTOATEIHHO OMNpEeNeisTh MM CBOETO OOYYEHHUS, CTaBHUTh W
dbopmyaupoBaTh IS ceOs HOBBIC 3aMayd B yu€Oe W IMO3HABATEIHHOW ACSTEIBHOCTH,
pa3BUBaTh MOTUBBI U MHTEPECHI CBOECH MO3HABATENHLHOMN JACATEIBHOCTH;

e YMEHHME CaMOCTOATENIbHO IUIAHUPOBATh IIyTH JOCTH)KEHHMS LeJIed, B TOM YHCIE
IbTEpPHATHUBHBIC, OCO3HAHHO BbHIOMpaTh Hambosee 3()(EeKTUBHBIE CIIOCOOBI PEIICHHS
yueOHBIX ¥ IM03HABATEIbHBIX 33/1a4;

e YMEHHE COOTHOCHUTH CBOM JIEUCTBHS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYILECTBIIATH
KOHTPOJIb CBOEU JI€ATEIbHOCTU B MPOLECCE IOCTUIKEHUS pe3yJbTara, ONpPEIEsaTh
CHOCcOOBI ACUCTBUI B paMKax HpPEASIOKEHHBIX YCIOBHHA U TpeOOBaHMUN, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYallUEH;

e yMCHHE OIICHMBATh MPABWJIBHOCTh BBHINIOJHEHHUS Yy4eOHOU 3amaum, COOCTBEHHBIC
BO3MOKHOCTH €€ pelleHus;

e BJAJICHHE OCHOBAMH CAMOKOHTPOJISl, CAMOOIICHKH, IPUHATHS PEIICHUI U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B yueOHOMN U MO3HABATEIHHON JESATEIbLHOCTH;

e YMEHHE CO3/71aBaTh, MPUMEHSIThH U MPEOOPa30BHIBATH 3HAKU M CUMBOJIBI, MOJICIH U CXEMBbI
JUTSI peIIeHUs YUeOHBIX U MO3HABATEIbHBIX 3a/1a4;

e YMEHHE OPTraHM30BBIBATH y4E€OHOE COTPYJHHUYECTBO M COBMECTHYIO JEATEIBHOCTH C
YUUTEIEeM M CBEPCTHHUKAMM; paboTaTh WHIUBUAYAIbHO U B TPYIE: HAXOIUTh 0OIee
pelieHre W paspemarbh KOH(DIUKTHI Ha OCHOBE COIVIACOBAaHUS IO3WIUMH U yuéTa
HUHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaWBaTh CBOE MHEHUE;

e YMEHHME OCO3HAaHHO HCIOJIb30BaTh pEYEBBIE CpPEICTBA B COOTBETCTBUM C 3aJauei
KOMMYHUKAIUU JJI BBIPQXKCHHUSI CBOMX YYBCTB, MBICJIEH U MOTPEOHOCTEN; TIIITAHUPOBAHUS
U peryasilud CBOEU JESATENbHOCTH; BJIAJCHUE YCTHOM M HHUCBMEHHOW pEYblo,
MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO;

e (QopmupoBaHME U  Pa3BUTHE  KOMIIETEHTHOCTH B  OOJNACTH  HCIIOJIb30BAHUS
UH(OPMAITMOHHO KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

e (QopmupoBaHHE U pa3BUTHE 3KOJOTHYECKOTO MBIIUICHUS, YMEHHE MPUMEHSTh €ro B
MO3HABATEJIbHON, KOMMYHHKAaTUBHOM, COIIMAJIbHOM MNpakTUKE U MpodhecCHOHATBLHOU
OpUEHTALINH.

IIpeaMeTHbIE pe3yJbTAThI:

-MCI0JIb30BaTh MPH XapaAKTEPUCTUKE BEIIECTB MOHATHUS: «aTOM», «MOJIEKYJIa», «(XUMHYECKUI
AIEMEHT», «XUMHUYECKUN 3HaK, WIM CHUMBOJ», «BEHIECTBO», «IIPOCTOE BEIIECTBOY», «CIOKHOE
BEIIECTBO», «CBOMCTBA BEIIECTB», «XMUMHUYECKHUE SIBICHUSN», «PU3UYECKUE SBICHHUI,
«K0dPGOUIMEHTBI», «MHACKCHI», «OTHOCHTENIbHAs aTOMHAas Macca», «OTHOCUTEIbHAs
MOJIEKYJIIpHAsi Macca», «MaccoBas JIOJIsl 3JEMEHTa»; 3HaTh: MPEAMEThl HU3Y4YEHUs
€CTECTBEHHOHAYYHBIX JUCIMIUIMH, B TOM YHCIe XUMHUH; Xumudeckue cumBoiibl: Al, Ag, C, Ca,
Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUS U MPOU3HOIICHUE;

-KJ1acCU(UIIMPOBATH BEIIECTBA M0 COCTABY Ha MPOCTHIC U CIIOKHBIE;

- pa3nuyaTh: TeNa U BEIIEeCTBAa; XMMUYECKUH AJIEMEHT U MPOCTOE BEILIECTBO;

-OMUCHIBAaTh: (OPMBI CYIIIECTBOBAHUS XHUMHYECKHUX JJIEMEHTOB (CBOOOJHBIE aTOMBI,
MPOCThIC BEIIECTBA, CJIOXHBIC BellecTBa); TabmuuHyto ¢opmy Illepuoamueckoit cucTemsl
XUMUYECKUX DJIEMEHTOB; TOJIoKeHue siaemeHta B Tabmune [[. M. MenneneeBa, ucronb3ys
MOHSTUS «TIEPHOJ», «TPYIIa», «rJIaBHAas MOATPYIIA», «M000YHAs TMOATPYIIA»; CBOIMCTBa
BEIECTB (TBEPIBIX, )KUIKUX, Ta3000pa3HBIX);

-00BSICHATh CYIHOCTh XMMHYECKUX SBICHUN (C TOYKU 3PEHHUS ATOMHO-MOJEKYISIPHOTO
YYEHHS) U UX MPUHITUITHATBHOE OTINYHE OT (M3UUECKUX SIBJICHUI;

-XapaKTepU30BaTh: OCHOBHBIE METO/IbI U3YUEHHUsI €CTECTBEHHBIX TUCIHILTUH (HaOI0aeHIe,
OKCIIEPUMEHT, MOJICJTUPOBAHKE); BEIIECTBO IO €ro XUMHYECKOW (OpMyJie COTJacHO IUTaHY:
KaueCTBEHHBI COCTaB, TUIl BemlecTBa (MPOCTOE WM CIOXKHOE), KOJMYECTBEHHBIM COCTaB,
OTHOCHTEJIbHAST MOJIEKYJISIpHAs Macca, COOTHOIIICHHE MacC 3JIEMEHTOB B BEIECTBE, MACCOBBIC
JONTA DJIEMEHTOB B BEIIECTBE (A CIOXKHBIX BEIIECTB); POJIb XUMHUHU (MOJOKHUTEIBHYIO U
OTPHUIIATEIIbHYIO) B )KU3HH YEJIOBEKa, -apTyMEHTHPOBATh CBOE OTHOIIEHUE K ATOM mpodiieme;



-BBIUUCIIAAIT OTHOCHUTCJIBHYIO MOJICKYJIAPHYIO MACCy BCHICCTBA W MACCOBYIO HOJIIO

XUMHUYCCKOI'O 3JICMECHTA B COCIUHCHUAX

-IIPOBOJIUTH HAOJIOJICHHSI CBOMCTB BEIIECTB U SIBIICHUH, POUCXOISAIINX C BEIIECTBAMU;
co0JTII0/1aTh MpaBWJIa TEXHUKK 0€30MIaCHOCTH MPHU MPOBEACHUN HAOIIOCHUI 1 1a00paTOPHBIX

OIIBITOB.

B xome wu3ydenus Kypca yuammecs OyIOyT TIOJNB30BaThCS CIEAYIOUIMMH BUAaMHU

JCATCIIbHOCTH

® HCIOJIb30BAHHME IJIA IMO3HAHUA OKPYKAKOLIEro MUupa pasiindHbIX METOA0B (Ha6J'IIO,I[eHI/I5I,

HU3MCPCHHU, OIILITHI, SKCHepI/IMeHT);

® [IPOBEACHUE MPAKTHUYECKUX M JaOOpaTOPHBIX pPabOT, HECIIOKHBIX SKCIEPUMEHTOB H

OIIMCaHUE UX PEe3yJIbTaTOB;

® HCIOJIb30BAHHUEC [JId PCIICHHA II03HABATCIBHBIX 3aJad pas3jIndHbIX HWCTOYHUKOB

nHpopmanuu;

e coOmoieHNe HOPM U TPaBHII TIOBEACHUS B XUMHUYECKHX JIAOOPATOPHUSX, B OKPYKAIOIIEH

cpezie, a Tak)Ke MPaBuIl 37I0POBOT0 00pa3a KHU3HH.
® OpraHu3alus MPOCKTHOM JESITeIbHOCTH

3.CoaepxaHue v4e0HOr0 nmpeaMera

B yuebHOM maHe Ha ocBOeHHE ydeOHOTo mpenMmera «BBeneHue B XMMHIO» Ha YpOBHE

OCHOBHOI'O O6IH€FO O6pa3OBaHI/IH OTBOJUTCA 17 gacos.

[IpenycmoTpensl cienyromue (GopMbl KOHTPOJIS: BBIIOJIHEHHE KOHTPOJIBHBIX paboT,
BBINOJIHEHNE (PPOHTANBHBIX JIA0OPATOPHBIX pabOT, BHIIOJHEHNE PadOT MPAaKTUKyMa, pa3paboTKa

U IIPOBEPKA METOAMKHU IKCIIEPUMEHTAIbHBIX padoT.

Paboune nporpaMmMbl OpUEHTHPOBAHBI HAa CO/IEP )KAHNE aBTOPCKOM MPOrpaMMBbl MOJT PEl.

0O.C. I'abpuensa
Paznens! kypca:

e XuMus B LICHTPE €CTECTBO3HAHUS
e MaremaTuka B XUMUH
o (SIBneHus, MPOUCXOSIINE C BEIIECTBAMHU

XHMMHS B IIEHTPE €CTECTBO3HAHMSA
Xumus kax wacmov ecmecmeo3HAHUA. Hpedmem Xumuu
XHUMHS — 4YacTh €CTECTBO3HaAHMSA. B3anMMOOTHOIIIEHHS 4YelIOBEKa

U OKpYyXaromero mupa.

[Tpenmer xumun. Ouszndeckue Tena u BeniecTBa. CBolicTBa BemecTB. [[puMeHeHne BemecTs Ha

OCHOBE UX CBOMCTB.

Habnooenue u sxcnepumenm kax Memoovl usyuenus eCmecmeo3Hanus u Xumuu
HaOnroneHne kak OCHOBHOW METOJ TO3HAHMS OKPYKAIOLIEro MHUpaA. YCJIOBUS NPOBEICHUS
HaOmronenusi. ['mnoreza. OkcnepumeHT. BeiBoa. Ctpoenue r1utamenu. JlaGopatopust wu

obopymoBaHue.

Mooenuposanue



Mopnens, moaenupoBanue. OcoOEHHOCTH MOJAETHpPOBaHUs B reorpadum, (usmke, OUOIOTHH.
Mopenu B 6uonoruu. Mymsiku. Moaenu B ¢usuke. DnektpodopHas mammuHa. ['eorpaduueckue
MOJEeNU. XUMHUYECKHE MOJIENU: TpeIMEeTHbIe (MOAETH aToMa, MOJEKYJd, XHMHYECKUX U
MIPOMBIIIICHHBIX MPOU3BOJCTB), 3HAKOBBIC, WM CHMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, (POPMYIIbI
BELIECTB, YPAaBHEHUS PEAKLIU).

Xumuueckue 3sHaxu u ghopmyivi

XUMHYECKUH DJIEMEHT. XUMHUYECKHe 3HaKW. VX o0o3HaveHHe, NMPOU3HOIICHHE. XHUMUUYECKHE
dopmynel  BemecTB. [IpocTbie W cioxkHBIE BemecTBa. MHAEGKCHI W KOADOUITUEHTHI.
KadecTBeHHBIN M KOJIMYECTBEHHBINA COCTAaB BEIIECTRA.

Xumus u pusuxa

YHUBEPCAIBHBIN XapaKTep MOJIO0KEHUH MOJIEKYIIPHO-KUHETUYECKON Teopuu. IlonsaTusa «aromy,
«MoJieKkyna», uoH». CtpoeHue BemecTBa. Kpucramimuyeckoe COCTOSIHUE — BEILECTBA.
Kpucrannmaeckue pemerku TBepabix BemecTs. Auddy3us. bpoyHoBckoe nBmkenue. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSL.

Azepecammvle cocmositus 8eujecme
[TorsiTie 00 arperaTHOM COCTOSHUM BemiecTBa. DHU3MYECKHME W XWUMHYCCKHUC SIBJIICHUS.
["a3000pa3Hble, )KUAKUE U TBEPbIE BellecTBA. AMOP(HBIC BEIIECTBA.

Xumus u ceoepaghus

cTpoeHue 3emud: sApo, MaHTHA, Kopa. Jlutocdepa. MwuHepansl W TOpHBIE TOPOJBI.
Marmaruyeckue U ocajlouHble (HEOpraHMYECKHEe M OpraHMYecKHe, B TOM YHCIE U TOpIOYHe)
HOPOJIBI.

Xumus u buonozus

XUMHUYECKUH COCTaB JKUBOW KIIETKU: HEOpraHuveckue (BoJa W MHUHEPAJIbHBIC COJH) U
oprannveckue (OEIKH, KHUPBI, YIIEBOIbI, BATAMHUHBI) BellecTBa. brosorndyeckast pojib BOJIBI B
xuBoH kierke. DorocunTe3. Xnopodusut. bronornyeckoe 3HaueHHE KUPOB, OCIKOB, 3PHUPHBIX
MaceJ, YIrieBOA0B U BUTAMUHOB IS )KU3HECSITEIbHOCTH OPTaHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu
KauecTBennsle peakuuu. Pacno3sHaBaHue BEHIECTB C IOMOIIBI0 KAadye€CTBEHHBIX pEaKLUM.
AHanutnueckuii curaai. OnpeaensieMoe BEIECTBO U PEAKTUB Ha HETO.

JEMOHCTPALIMN

Komnexknust pa3iauuyHbIX MpeaMeToB wid  (otorpaguil nperMeToB W3  aTIOMUHMS Ul
WUTIOCTPAIMK UJEN «CBOMCTBA - IPUMEHEHUEY.

YyebHOe 000pyAOBaHNE, UCTIONb3YEMOE Ha ypokax (PU3UKH, OMOJIOTHH, Teorpaduu U XMMHUH.
['eorpaduyeckue momenu (rnodyc, kapra). buonorundeckue Mozenu (MyJIsHKA OPTaHOB U CUCTEM
OpraHOB pacTEHUl, XUBOTHBIX M 4eJoBeKa). DU3MYECKHE U XUMHUYECKHE MOJIEIN aTOMOB,
MOJIEKYJI BEILIECTB M KPUCTATUINYECKUX PEIIETOK.

OObeMHBIE U MIAPOCTEPHKHEBBIE MOJIENIN BOJIbI, YTIIEKUCIOTO U CEPHUCTOTO Ta30B, METaHA.
OO0pa31bl TBEPBIX BEMIECTB KPUCTAIINYECKOTO CTPOEHUSI. Moienu KpUCTaJUIMYECKUX PEIIETOK.
Bona B Tpex arperaTHbIX coCTOSHUAX. KoJeKuus KpUCTaJUIMUECKHX U aMOPQHBIX BEILIECTB U
U3 U3 HUX.

Konnexkuust MuHEpanoB (J1a3ypuT, KOPYHJ, XaJIbKOIHUPUT, (PIIOOPUT, TajMT).

Komnexkuust ropHeIXx mopoa (TpaHUT, pa3iuyHble (QOPMBI KallbLIUTa — MeEJ, MpPaMmop,
W3BECTHSIK).

Konnexkuust roprounx uckonaembix (He(dTh, KaMEHHBIH yroJib, CIAaHIIbI, TOP().
JEMOHCTPALIMOHHBIE SKCIIEPUMEHTbBI



Hayunoe naGmonenue u ero onucanue. VizyueHue CTpoeHUs TUIAMEHH.
KauecTBennas peakiusa Ha kucinopo1. KauecTBeHHast peakiys Ha yriIeKUCIIbINA ras.
JIABOPATOPHLIE OIIbIThI
PacnpocTpanenue 3amaxa o€K0JI0OHA, AyXOB UJIH J1€30/J0paHTa Kak mporecc nuddysuu.
Habmtonenne OpoyHOBCKOTO JBMKEHUS YACTUYEK YEPHOM TYIIH MOJT MUKPOCKOTIOM.
Huddy3us nepManranara Kajaus B )KeJIaTHHE.
Oo6HapyxeHre d3pUPHBIX Macell B alleIbCHHOBON KOPOUKE.
N3yueHue rpaHnTa ¢ IOMOIIBIO YBEJIMYUTEIBHOIO CTEKIIA.
Ornpenenenne cofep>kanusi BOJIbI B PACTCHUHU.
OO6Hapy’xeHue Maciia B CEMeHax MOJICOJIHEYHHUKA U IPELIKOro opexa.
OGHapyxeHue KpaxMaja B MIIEHUYHOU MYKE.
B3aumopeiictBiue ackopOMHOBOIM KHUCIOTHI ¢ HofoM (ompeaeneHue BuTamuHa C B pa3iIMYHBIX
COKax).
[IponyBaHue BBIABIXaEMOIO BO3/1yXa Y€pe3 U3BECTKOBYIO BOLY
*O0Hapy’keHNe N3BECTKOBOW BOJIBI CPEIH PA3IMYHBIX BEIIECTB.
JOMAIIHUE OIIBIThI
N3rorosnenue Moaenei MoJIeKyJl XMMUYECKUX BenlecTsB u3 [lmactunmnna.
Huddysus caxapa B Boje.
OnBITHI C TyCTOM 3aKPBITOM IJIACTUKOBOM OyTHUIKOM.
OO6napyxeHue Kpaxmaia B MpOAyKTaX MUTaHUs; S0JI0Kax.
IIPAKTUYECKAA PABOTA Ne 1
3HAKOMCTBO C TabopaTopHbIM 000pynoBaHueM. [IpaBuna TeXHUKHU OE30MACHOCTH.

TIPAKTHYECKAA PABOTA Ne 2
Habumonenue 3a ropsiieit cBe4oil. Y cTpoiicTBO U padoTa CIUPTOBKHU.

MareMaTHKa B XMMHH

OmHocumenvHvle AMOMHASL U MOJIEKYTISAPHASL MACCBL

OtHocuTenbHass aroMHas Mmacca aneMmeHTa. MonekynspHas wmacca.  OnpeneneHue
OTHOCUTEIIbHOM aTOMHOW MacChl XHMHYECKHUX 3JIeMeHTOB 1o Tabimme J[. M. Menneneena.
HaxoxaeHne OTHOCHUTENbHOW MOJEKYISIPHOH Mac-Chl MO (opMyJe BelIecTBa KaK CyMMBbI
OTHOCHTEIIbHBIX aTOMHBIX MacC, COCTaBJISIONINX BEIIECTBO XUMHUECKUX AJICMEHTOB.

Maccosas 0ons snemenma 6 C10HCHOM 8ewecmee

[TousiTHe 0 MaccoBO# J10JIe XUMHYECKOTO dyeMeHTa (W) B CIIOKHOM BEIIECTBE M €€ PacyeT 110
dopmyne BemiectBa. HaxoxaeHue ¢opMyibl BellecTBa MO 3HAUYEHUSM MAacCOBBIX J0JIEH
00pa3yromIMX €ro IeMEHTOB (s ABYX4aCOBOTO U3yYEHUS Kypca).

Yucmeie sewgecmea u cmecu

Yucteie BemectBa. Cmecu. ['ereporeHHble W roMoreHHBbIe cMecH. ['azoo0pasHbie (BO3IYX,
OPUPOIHBIN Ta3), kuakue (HeTh), TBEpHble cMeCH (TOpPHbIE MOPOAbI, KyJIWHApHBIE CMECH H
CHHTETUYECKHE MOIOIIIHNE CPEACTRA).

Obvemnas 0ons 2aza 6 cmecu

Omnpenenenne o6beMHO# A0M ra3za () B cmecu. CoctaB aTMOC(PEPHOTO BO3yXa U MPUPOJTHOTO
raza. Pacuer o6bema 10711 Ta3a B CMECH 10 ero 00bemMy, 1 Ha000pOT.

Maccosas dons sewyecmsa 6 pacmeope MaccoBasi 075 BelllecTBa (1>) B pactBope. KoHiieHTpa-
nus. PacTBopuTens M pacTBOpeHHOE BellecTBO. PacueT macchl pacTBOPEHHOIO BEIIECTBA IO

MaccCe paCTBOpa U MacCOBOM J0J1e PACTBOPCHHOT'O BCHICCTBA.

Maccosas 0onsa npumeceii



[ToHsTHE O YMCTOM BEIIECTBE M MpuMecu. MaccoBas 1o mpumMecH (W) B 00pasiie HCXOTHOTO
BenecTBa. OCHOBHOE BemiecTBO. Pacdyer macchl OCHOBHOIO BEIECTBa IO Macce BEIecTBa,
COJIepIKAIIETO ONPEACTICHHYI0 MACCOBYIO JIOJIIO TPUMECEH.

JEMOHCTPAILIA

Kouiekust pa3inyHbIX BUIOB MpamMopa 1 U3JeNuil (WM WDTFOCTPAIMK U3/ICIIHii) U3 HETO.
CMech pedHOro M caxapHOTo MeCKa M UX pa3zelieHue.

Konneknus Heptr 1 HEPTETPOIYKTOB.

Komnnekuust 661ToBBIX cMecel (KynuHapHbix cMmeceir, CMC, mammyHeil, HanmuTKOB U Jp.).
Juarpamma coctaBa arMocgepHOro Bo3ayxa. Juarpamma cocraBa mpupoIHOTO rasa.

Komnekuust «MuHepasibl U TOpHBIE TTOPOBI» (0O0pa3lbl BEIIECTB M MATEPHUAJIOB, COJCPIKAIINX
OIIPENICIICHHYO JIOJTI0 IIPUMECEH ).

JOMAIIHUE OIIbIThI

. W3yuenne cocraBa HEKOTOPHIX OBITOBBIX U (DapMaleBTHYECKHUX IPENaparos,
COJIepKAIIMX OTPEIEICHHYIO JIOTI0 IPUMECEH.

HIPAKTUYECKAA PABOTA Ne 3
[TpuroroBneHue pacTBopa C 3alaHHON MacCOBOM J10JIEH PACTBOPEHHOT'O BEILIECTBA.

AByeHusi, npoucxoasiye ¢ BelecTBaMu

Pasoenenue cmeceii

Crioco0b1  paszeneHuss cMeceld M OYMCTKa BemecTB. HeKoTopble MNpOCTEUIIHE CIOCOOBI
pasfelieHusT CMECEeW: IIPOCEMBAaHUE, pa3[EeICHHE CMECed IIOpOIIKOB JKejle3a U CEphl,
OTCTaWBaHWE, JCKAHTAlMs, UEHTPUPYTHPOBAHUE, PA3/CICHUE C MOMOIIBIO ACTUTEIHHON
BOpPOHKH, (punbTpoBanue. OunabTpoBanue B 1abopaTopuu, ObITY U I1a npou3BojacTBe. [loHsATHE O
¢mieTpare. Ancop6mus. Ilonstie 06 ancopbunu u aacopOeHTaXx. AKTUBHPOBAHHBIN Yroib KaK
Ba)XHEUIINH aIcOpOEHT. Y CTpOICTBO MPOTUBOrasa.

Hucmunnayus, unu nepeconxa

Juctumnsinust  (meperoHka) Kak MpoLecC BBIACJIEHUS BEIIECTBA M3  JKUAKOM CMECH.
JuctunnupoBaHHas BoJia U 001acTH ee MPUMEHEHHUS.

Kpucranmnuzanuss wnau BeimapuBanue. Kpucramimszanuss W BblIapuBaHue B Jaboparopuu
(kpucTamu3atopsl U GpaphopoBbIe YAIIKK AJIS BBIIAPUBAHUS) U TIPUPOJIE.

[Teperonka nedtu. Hedrenpoaykrel. @pakiimoHHas eperoHKa >KUIKOro BO3ayXa.

Xumuueckue peaxyuu. Ycio6us npomeKanus u NPeKpaujeHuss XUuMu4eckux peakyui

XVMMHYECKHE PEaKIMM KakK IPOLECC NPEBpAIlCHUs OJHUX BEIIECTB B Jpyrue. Y CIOBUSA
NPOTEKaHUs W MPEKpALEHUs] XUMHUYecKuX peakuui. CONnpuKOCHOBEHHE (KOHTAaKT) BEILECTB,
HarpeBanue. Karanuzarop. IHruburtop. YnpaiaeHue peakiiusiMi FrOpeHusl.

Ilpusnaku xumuueckux peaxyuu

[Ipu3Hakn XWMHYECKUX pEaKIMi: W3MEHEHWEe IIBeTa, 0Opa3oBaHHE OCaJKa, pPacTBOPEHHUE
MOJYYEHHOI0 OCAaJIKH, BBIICIICHUE Tra3a, IOSBJIICHUE 3alaxa, BBIIACICHUE WIM IOIJIOLIEHHE
TCIIJIOTHI.

JEMOHCTPAIIMA

Ounptp HlorTa. Boponka broxnepa. YcraHoBka 11t GMIBTPOBAHMS ITOJT BAKYYMOM.
PecnimparopHble Macku 1 MapJeBbIE TOBSI3KU.

IIpoTuBoOras u ero ycTrpomcrso.

Konnexnus «HedTb u HEPTETPOTYKTHI.
JEMOHCTPALNOHHBIE SKCITEPUMEHTBI



Pa3nenenue cMecu nopoika cepbl U JKEIE3HbIX ONUIIOK.

Paznenenue cmecu nopouika cepsl 1 Mecka.

. Pa3nenenue cMecu BOJbI U paCTUTEIBLHOIO Macja ¢ IOMOLIBIO JEIUTENbHON BOPOHKH.
[Tony4yeHne AUCTHIUIMPOBAHHOW BOJBI C MOMOUIBIO JAOOPATOPHON YCTAHOBKU JJISI NEPETOHKU
JKUJKOCTEH.

Paznenenue cmecu nepMaHraHaTa U AMXpomara Kajus criocoOOM KpUCTaNIU3alUH.
B3aumoselicTBue jKeIe3HbIX OMMUIIOK U IOPOLIKA CEPBI IPU HArPEBAHUH.

[TonydyeHue yriaekuciaoro raza B3aMMOJEHCTBHEM MpamMopa C KUCJIOTOH M OOHapy)XeHUe ero c
IIOMOILBIO U3BECTKOBOM BOJIBI.

«Karanurtuyeckoe pasjiokeHHEe IEpoOKCHIa BOAOpoJa (KaTaau3aTop -IAMOKCHJ Maprasia
(1V)).

OOHapyxeHue pacTBOpa MIEJI0YH € IOMOLIBI MHIUKATOPA.

B3aumoneiicTBue pacTBopa NepMaHraHarta Kajlus W pacTBOpa JAUXpoMaTa Kajlus ¢ pacTBOPOM
cyib(uTa HaTpHsl.

B3anmopeiicTBre pacTBOpa epMaHraHara Kajus ¢ aCKOpOMHOBOM KHCIOTOM.

B3aumoneiictBue xjopuaa xkene3a € JKEITOM KPOBSHOW COJIBbIO M T'MJIPOKCUAOM HATPHSL.
B3aumoneiictBue rugpokcua xenesa (111) ¢ pactBopom cosnsiHOM KUCIOTHI.

JIABOPATOPHBIE OIIbIThI

AncopOmus KyKypy3HbIMHU TTaJIOYKaMH MTapOB MaxXy4YHX BEIICCTB.

N3yueHue ycTpoHCTBa 3aKUTAIKHU U TUIAMEHH.

JJOMAIIHME OIIbITHI

Paznenenue cmMecu Cyxoro MoJ0Ka U pe4HOro MecKa.

OtcranBaHue B3BECU MOPOILIKA I YUCTKU I1OCYIbI B BOJE U €€ AeKaHTalMsL.

AncopOuusi akTUBUPOBAHHBIM YIJIEM KpaCSIIUX BEIIECTB MENCU-KOJIBL.

PacTBopenue B Boae TabneTku acnimpuna YIICA.

* IIpuroToBieHrnEe U3BECTKOBOM BOJBI U OIIBITHI C HEH.

IIPAKTHYECKAA PABOTA Ne 4
BeipamnBanue KpuCTauIOB CONU (JIOMAITHUNA SKCIIEPUMEHT).



Kaneﬂuapno-TeMaaneCRoe NJJaHUPOBaAHUE

Paznen Komuuect No Tema ypoka Hara o
BO 4acoB YPpOK IJIaHy
TUISE a
M3YyYeHUS
paznena
1 Beogueriii MOT Ne29(x) — 2011. Xumus kak yacth | | Henens
Xumus B ectectBo3Hanus. [Ipeamer xumun. Habmronenue u
LHeHTpe 6 9KCIIEPUMEHT KaK METOMBI W3YYCHHUS
€CTeCTBO3HAHU €CTECTBO3HAHUS U XUMUU
| 2 IILP. Ne 1. 3nakomMcTtBO ¢ Ja00OpaTOPHBIM
ob0opynoBanueM. [IpaBuia TexHUKHU O€30MIACHOCTH
I1.P.Ne2 Habmtonenue 3a ropsiiei CBe4oid. Y cTpoi-
CTBO U pabOTa CIUPTOBKH.
3 XUMUYECKUE 3HAKU U (POPMYJIBI
4 ArperaTtHble COCTOSIHHSI BEILIECTB
5 KauecTBeHHBIC peaKIii B XUMUU
6 Xumus u pusuka
Maremaruka B 5 7 OTHocuTeNbHBIE AaTOMHAsl U MOJIEKYJISIpHASI MACChI.
XUMHH MaccoBast 10J1s1 2JIEMEHTA B CJI0)KHOM BEIIECTBE
8 O60beMHas nons ra3a B cMmecd. MaccoBas 10
BEIIECTBA B paCTBOPE
9 [1.P.Ne3. IlpuroroBinenue pacTBopa ¢ 3aJaHHOU
MaccOBOH J0JI€i paCTBOPEHHOTO BEIIECTBA
10 Pemenne 3anau m ynpaxxHenuii no teme «Marema-
THUKA B XUMHUI)
11 O6oOmaromuii ypok 1o Teme «MaremaTuka B
XUMUH
SABnenus, 6 12 Paznenenne cmeceit. CriocoObl paszieneHus cMecei
MIPOUCXOJSIINE ( ®unbrpoBanue. AmcopOriust. JIHCTHILIAIINS)
C BEILECTBAMU
13 I1.P.Ne4« BripanuBanue KpUCTAIIJIOB COITH»
14 XUMUYECKUE pPeaKIHH. YCIOBUS MPOTEKAHUS H
MPEeKPAIEHUS] XUMUYECKUX PeaKInuit
15 [Ipu3Haky XUMHYECKUX peakuui
16 KontponbsHast pabora Ne 1 mo Teme «SIBnenus,
MIPOUCXOISIIHE C BEILIECTBAMI
17 HrtoroBeiit ypok




TeMaTHyecKoe IJIAHUPOBAHUE MO0 XUMHH, 7 KJIAaCC,

KosanuyecrBo yacos
Ne Tema pazgena ITo nporpamme | Ilo padoueit K.p. ILp.
0. C. nporpamme
I'adpueasina
1 XuMus B LIEHTpE 6 6 - I1/p Nel,
€CTECTBO3HAHUS. IT/p Ne2
2 MaremaTuka B XUMUH. 5 5 K/p Nel IT/p Ne3
3 SABnenus, 6 6 K/p Ne2 [1/p Ne4,
OPOUCXOJAIINE C
BEIIECTBAMMU.
Hroro: 17 17 K/p-2 I/p-4

Y4eOHO-MeTOANYECKOE U MATEPUAIbHO-TEXHHYECKOe o0ecnevyeHne 00pa3zoBaTe;ibHOTO
npouecca

OcHoBHas iMTeparypa:

e Tabpuensun O. C., OctpoymoB U. I'., Axnebunun A. K. «Xumus. BBogusiii kype. 7
KJacey» .- yuyebHoe nocobue s ydanmxces. - M.: lpoda, 2010 r.

e Tabpuensu O.C., Ilumapesa TI'.A. Xumusa: Meroauueckoe nocodue K
IporneeBTHUECKOMY Kypcey «Xumus. BBoanslii kypc. 7 kmace». - M.: [Ipoga, 2010 r.
(mporpamma, TeMaTH4ECKOE MJIaHUPOBAHNE, PEKOMEHAALINHN).

[ ]

JlonoJIHNTEIbHAS JINTEpaTypa:

1. Anuk6eposa JI. FO. 3anumarensHas xumus: Kaura uig yuamuxcs, yauteneil 1 poaurenen. —
M.: ACT-IIPECC, 1999.

2. Anux6epona JI. 1O., Pykk H. C. [Tone3nas xumus: 3amaun u uctopuu. — M.: JIpoda, 2005.

3. bynerueBa H. B. B mupe xon6, unu [lorometBo ofHOrO my3sips. / Xumus B mkoine. — 1997,
— Ne 3. —c. 70 —T72.

4. T'ypesuu A. E., UcaeB JI. A., [lontak JI. C. ®uzuka. Xumus. 5—6 xi. Mertoaudeckoe
nocobue. — M.: lpoda, 1995.

5. 3aropckuii B. B. Orau noremnsie. @eifepBepk: ucropus, teopus, npaktuka. — M.: Illkona
uM. A. H. Konmoroposa «CamoobpazoBanuey, 2000.

6. 3aHMMaTeNbHBIE OMBITHI C BEHIECTBAMH BOKPYT HAc: WJUTFOCTPUPOBAHHOE MOCOOME IS
IIKOJTbHUKOB, U3YYaIOIUX €CTECTBO3HAHNE, XUMUI0, SKojoruto/ABT. H. B. I'py3nesa, B. H. Jlas-
poBa, A. I'. Mypasses.- CI16.: Kpucmac, 2003.




7. Kamuu mupa. — M.: ABanTa+, 2001.

8. Kpaysep b., ®pumantn M. - Xumus. JlabopaTtopuplii mnpaktukym. — M.: Xumus,
1995.

9.Kyzuenoa H. E., IllatranoB M. A. OOyueHue Ha OCHOBE MEXIPEIMETHOU
unTerparuu. 8—9 k. — M.: Benrana-I'pad, 2005.

10. Xumust u obmiectBo: [ep. ¢ anrn. — M.: Mup, 1995.
11. Xumusa. WuatepecHsie ypoku: / ABT.-cocT. B. H. 'omoBrep. — M.: HIIDHAC, 2005.

12. I rpemmutep I'. U., Iuuyruna I'. A. Jlunaktudeckue Urpsl npu 00y4eHUN XUMUHU. —
M.: JIpoda, 2004.

13. B. A. Kpunvan. Kaura ans urenust mo Heopranudeckod xumuu:, M., IIpocBemenue,
2003 r

14. Xwumus B Tabnuuax: A. E. Haconosa, M., [lpoda, 2004 r

15. Xumus B popmynax: B. I'. UBanos, O. H. I'ea. JIpoda, 2004 r

16. 111 Bompocos no xumuu s Beex: [1. benenr, B. ITymmp, M., [IpocBemenue, 1994 r
17. Yro mbl 3naem o xumun?: 10. H. Kykymkun, M., Beiciias mkona, 1993 r

18. IlpoekTHass nesTenbHOCTh y4-ca. Xumus.. H. B. Ilupmwmna, Bonrorpan,
Yuyurens,2007 r

HNurepuer-pecypcesl:

http://him.1september.ru/ I'azera "Xumus" u caiit s yuntens "5 uny Ha ypok xumun"

http://www.openclass.ru/ caiit oOpa3zoBaTenbpHbIii OTKPBITHIH Ki1acc

http://pedsovet.su/ caiit [Teacoset.py ( mpe3eHTaIMH, Pa3pabOTKH. . .)

http://www.zavuch.info/ caiit 3aBy4.uado

http://www.uroki.net/ Bce ast yunTens Ha caiiTe Y POKH.HET

http://www.rusedu.ru/subcat_37.html apxuB yueOHbIX nporpamm u npesenrarmii PycEmny

http://ru.wikipedia.org/wiki/3arnaBHas_ctpanuiia Buxkuneanst Ha pyCCKOM SI3bIKE

http://window.edu.ru/ Emunoe okHo [locTymn k 00pa3oBaTeIbHBIM pecypcam

http://festival.1september.ru/ ®dectuBans negarorudeckux uaei «OTKPBITHIA yPOK»

http://www.uchportal.ru/ Yuurtensckuii mopra

http://www.spishy.ru/referat kosekuus peepatoB sl yyanuxcs



http://him.1september.ru/
http://www.openclass.ru/wiki-pages/30699
http://pedsovet.su/load/97
http://www.zavuch.info/
http://www.uroki.net/
http://www.rusedu.ru/subcat_37.html
http://ru.wikipedia.org/wiki/Заглавная_страница
http://window.edu.ru/
http://festival.1september.ru/
http://www.uchportal.ru/
http://www.spishy.ru/referat?PHPSESSID=e9q5bs0gqq0q24jma6ft8rr135

