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PaGouas mporpamMa cocTaBJieHa C Y4e€TOM BHeJIpPeHHUS HOBBIX 00pa3oBaTelbHBIX
KOMIIETEHIIUH B paMKax PernoHaJbHOro npoexkra «CoBpemMeHHasi mkojaa» (B popme
IlenTpOB 00pa3oBaHMsl €CTECTBEHHO-HAYYHOI0 M TEXHOJOTHYECKOr0 HANPABJEHHOCTEH
«Touka pocray).

Hcnonb3oBanne obopynoBanus lLlentpa «Touka pocta» mnpu peanu3anudl JTaHHOU
IIPOrPaMMBI IT03BOJISIET CO3aTh YCIOBHS:

* UL PACHIMPEHHS COJCPKAHUS IIKOIBHOTO XMMHYECKOTO 00pa30BaHMs;

* IS MOBBIIICHUS MO3HABATEIbHOW AKTHMBHOCTH OOYYalOIIMXCSl B €CTECTBEHHO-HAyYHOU
o0Jacty;

* JUIsl pa3BUTUS JMYHOCTH pebeHKa B Iporecce OOyueHHs XMMHUH, €ro CIIOCOOHOCTEH,
(GbopMHpPOBaHUS U YAOBJIETBOPEHHS COIIMAIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

* 1151 paboThl C OJApEHHBIMHM MIKOJIbHMKAMHU, OPraHMU3ALUMU UX PAa3BUTUS B PA3IMUHBIX
00acTsIX00pa30BaTEIbHOM, TBOPUECKOH NEATETLHOCTH.

[Tpumenss nudposbie 1a0OPaTOPUKM HA ypOKaX XMMHUH, YUALIHECs CMOTYT BBINOJHUTh
MHOYECTBO JIA0OPATOPHBIX PAOOT U SKCHEPUMEHTOB IO MPOrpaMMe OCHOBHOTO OOIIEro
oOpa3oBaHHs.

Pabouas mporpamma mo XuMuu Juis oOydarommxcs 7 -9 KiaccoB pa3paboTaHa Ha OCHOBE
TpeOoBaHuil (¢eaepanbHOr0 TOCYIapCTBEHHOIO 00pa30BaTENIbHOTO CTaHAapTa OCHOBHOTO
o0miero o0pa3oBaHus, MPUMEPHOU MPOTPaMMBbl OCHOBHOTO OOIIET0 00pa30BaHUs 110 XUMHUHU U Ha
OCHOBE MporpamMmbl aBTopckoro kypca xumun O.C.I'aGpuensiHa, TpeOoBaHUIl K pe3ynbTatam
OCBOCHUS 00pa30BaTEIIBbHON MPOrpaMMBI OCHOBHOTO 0011ero oopazoanust MbOY «MropeBckas
CHI».

Pabouas mporpamma npeaHasHaueHa A U3ydeHUs XUMHUU B 7-9 kiaccax mo ydeOHuky O.C.
["abpuensna.

Peanuzamusi pabouedd mporpaMMbl O XHUMHH 7-9 Kjacca MOMXKET OCYHIECTBISITBCS C
OPUMEHEHHEM DHJIEKTPOHHOIO OOYYeHHs, JAUCTAHIIMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B
cootBeTcTBUU ¢ [TookeHneM 06 opranuzanuy 00pa3oBaTEIbHOIO MPOLIECCa C UCIOIb30BaHUEM
3JIEKTPOHHOI'0 OOYYEHHUS U TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOIHH.

JIn4HOCTHBIE pe3yIbTaThl OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON IPOTPaMMBI:

1) BocnHMTaHHWE POCCHUICKOM TpaKIaHCKOW WIAEHTUYHOCTU: NATPUOTH3MA, YBAXKEHHUS K
OtedecTBy, NMPOLIIOE W HACTOSIIEE MHOTOHALIMOHAJIBHOIO Hapoga Poccum; ocosHanue cBoei
THUYECKON NPHUHAJIEKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIBTYpbl CBOETO Hapo/a, CBOETo Kpas,
OCHOB KYJBTYPHOI'O Hacjenus HapoloB Poccum M uenoBedyecTBa; yCBOEHHUE I'YMaHUCTHUYECKHUX,
JEMOKPAaTUYECKUX M TPATUIUOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIIBHOTO POCCUHCKOrO OOIIEeCTBa;
BOCIIMTAHHUE YYBCTBAa OTBETCTBEHHOCTH U J10Jra nepes PonnHoii;

2) hopMupoBaHHE OTBETCTBEHHOI'O OTHOIICHHUS K YUE€HHUIO, TOTOBHOCTH U

CHOCOOHOCTH 00YYaIOUINXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE

MOTHUBAIlMM K OOYYEHHIO M TO3HAHHIO, OCO3HAHHOMY BBIOOPY M TMOCTPOCHHUIO AajibHEIen
UH/IMBUYAJIbHOW TpaeKTOpuM oOpa3oBaHMs Ha 0a3e OPHEHTUPOBKM B MHUpe mnpodeccuit u
npoecCHOHANBHBIX MPEANOYTEHUNH, C yYeTOM YCTOMYMBBIX IO3HABATEJIbHBIX HHTEPECOB, a
TaKkKe Ha OCHOBE (DOPMHUPOBAHMS YBKUTEIBHOTO OTHOIIEHUS K TPYAY, Pa3BUTUS OIbITA
y4acTus B COLIMAIBHO 3HAYUMOM TPYIIE;

3) ¢opmupoBaHHE IEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd W OOIIECTBEHHOW MPAKTUKH, YYHUTHIBAIOUIETO COLMAJIbHOE, KYJIbTYPHOE,
S3BIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOT'O MHPa;

4) hbopMHUpPOBaHKHE OCO3HAHHOTO, YBAXKUTEIBHOTO M JOOPOKEIATEIHHOTO OTHOIIEHUS K IPYrOMY
YeJI0OBEKY, €r0 MHEHHMIO, MUPOBO33PEHUIO, KYIbTYpPE, A3bIKY, BEpE, TPakIaHCKON MO3ULMH, K
UCTOPUH, KYJIbType, PEJIUTUH, TPATUIMAM, S3bIKaM, LEHHOCTAM HapoaoB Poccum u HaponoB



MHUpPa; TOTOBHOCTH M CIIOCOOHOCTH BECTHU IUAJIOT C JAPYTMMHU JIIOJbMHU U JOCTHUTaTh B HEM
B3aUMOIIOHUMAaHUA,

5) OCBOCHME COLMATILHBIX HOPM, TIPABHII ITOBEICHUS, PoJiei U (hOpPM COIMATBLHOM

KHU3HHU B TPYMIAX ¥ COOOIIECTBaX, BKIIOYAs B3POCIBIC M COIMAIbHBIE COOOIIECTBA; y4acTue B
HIKOJILHOM CaMOYIIPAaBJICHUH U OOIECTBEHHOH KU3HU B MpejesiaX BO3PACTHBIX KOMIIETEHIIHH ¢
YUYCTOM PCTHOHAJIBHBIX, OTHOKYJIbTYPHBIX, COOUAJIBHBIX U 9KOHOMHNYCCKUX OCO6CHHOCT€ﬁ;

6) pa3BUTHE MOPAJILHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEILICHUU MOPAJIbHBIX

npo0ieM Ha OCHOBE JIMYHOCTHOTO BBHIOOpa, (HOPMHUPOBAHWE HPABCTBEHHBIX YYBCTB U
HPABCTBEHHOT'O IIOBEJICHUS, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHBIM
MOCTYIIKaM;

7) bopMupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUU U

COTPYAHUYCCTBC CO CBCPCTHHUKAMH, ACTbMU CTAPUICIO M MJIAAUICTO BO3pacTa, B3POCJILIMH B
nporecce o0pa3zoBaTeNbHOM, 00IIECTBEHHO MOJIE3HOM, y4eOHO-ICCIeA0BATEIbCKOM, TBOPUECKON
U IPYTUX BUIOB AEATEIBHOCTH;

8) popmMupoBaHue IIEHHOCTH 30POBOT0 U 0€30M1aCHOr0 00pa3a KU3HU; YCBOCHUE

mpaBujl HWHAWBUAYAJIBHOTO W KOJUICKTUBHOI'O 0e301acHOro IIOBCACHUA B T-Ip63BI-)I‘-IS,I\/JIHI)IX
CUTYaIlUsX, YTPOKAIOIIUX KU3HU U 3[J0OPOBBIO JIIOJIEH, TPaBUIl TIOBEJICHUSI HA TPAHCIOPTE U Ha
J0porax;

9) bopMupoBaHHE OCHOB YKOJIOTMUYECKOI KYIbTYphl, COOTBETCTBYIOIIEH

COBPCMCHHOMY YPOBHIO 3KOJIOTHYCCKOI'0  MBIINIJICHUSA, PA3BUTUC OIIbITa 3KOJOIMYCCKHU
OpUEHTUPOBAHHOU pPedIIEKCUBHO-OIICHOYHOW U MPAKTUYECKON NEATENbHOCTH B >KU3HEHHBIX
CUTyalUusIX;

10) oco3HaHue 3HAUEHUSI CEMBU B JKU3HH YEJIOBEKAa U OOIECTBA, NPUHATHE LIEHHOCTH CEMEUHOMN
JKU3HHU, YBAXKUTCIIBHOC U 32160TJII/IBOG OTHOIIIEHWE K YICHAM CBOCH CEMbHU,

11) pa3BuTHE SCTETUUECKOTO CO3HAHUS YEPE3 OCBOCHHE XY/I0’KECTBEHHOTO HACTIEAUS

Hapo10B Poccuu n Mupa, TBOPUECKOM ACSITEIBHOCTA SCTETUYECKOTO XapaKTepa.

Ilpumepamu oTAeJBHBIX (oOpM, BHIOB, MPHEMOB [eSTEJIbLHOCTH, TMO3BOJISIOIIUX

peau3oBaTh BO3MOKHOCTH ypoka SIBJISIIOTCSH
-o0Oy’KJeHne 00yJaroMxcsi cCoOII0JaTh Ha YpoKe OOIIEPUHATHIE HOPMBI ITOBE/IEHUS, TpaBuiia
OOIIeHHs CO CTapUIMMH (IIeJarornyecKuMu pabOTHUKAMH) U CBEPCTHUKAMH (00yJaroImuMucs),
HPUHIUITBL yueOHO T CLUTUIAHBI u caMOOpraHu3aIHy;
- IEMOHCTpalMsl y4uTesleM 00pa3lioB U HOPM MOBEJCHUECKOW, KOMMYHUKAaTUBHOM KyJlbTYphI B
pa3IMYHBIX CUTYaIHsAX;
-opranuzanus paboTbl O00ydYaromMXCS C IMOJyyaeMOM Ha YpOKE COLMAJbHO 3HAYUMOMU
uH(popMalell WHUIMMPOBAHHE €€ OOCYXKJEHHUS, BbICKA3bIBaHUS OOYYaIOLIUMUCS CBOETO
MHEHHS o ee MOBOJLY, BBIPAOOTKH CBOETO K HEl OTHOIIICHHS;
-110/100p COOTBETCTBYIOIIMX (ITHUECKUX, BOCHHUTATEIbHBIX) TEKCTOB Ul YTEHUS, 3a1ad s
peleHus, POOJIEMHBIX CUTYyalun ISt 00CyXIeHUS B KJ1acce;
- JTUYecKass HWHTEepHpeTalus XyI0KECTBEHHBIX, HAy4yHBIX, IYOJUIIMCTUYECKUX TEKCTOB;
-IPUMEHEHNE Ha YPOKEe MHTEPAKTHBHBIX (hOpM paboThl ¢ 0O0YYaAIOUIMMUCA: MHTEIICKTYaTIbHBIX
UTp, CTUMYJIMPYIOIIUX [MO3HABATEIbHYI0O MOTHUBALIMIO OOYYaIOIIUXCS; NUJAKTUYECKOTO TeaTpa,
TJIe TIOyYeHHbIE Ha YpOKE 3HAHHs OOBITPHIBAIOTCS B TEaTPAJIbHBIX MOCTAHOBKAX; IMCKYCCHIA,
KOTOpBIE J1al0T O0YyYaromMMcsi BO3MOKHOCTh IPHUOOPECTH OMNbBIT BEAEHUS KOHCTPYKTHBHOTO
JIaJiora; TPYyNIoBoil paboThl WK paboThl B Mapax, KOTOpPhIe ydaT OOydarolmMXcsi KOMaHIHON
pabote " B3aUMO/ICHCTBHUIO c JIpYruMu 00y4arouMucs;
- BKJIIOYEHHE B YPOK WIPOBBIX MPOIEAYp, KOTOpble MOMOTAa0T MOJIEpKaTh MOTHUBAIUIO
00yYaromuxcs K MOoJIy4eHUIO 3HAaHUH, HaJTa)KUBAHHUIO TIO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIICHHUH
B KJacce, MOMOTAIOT YCTAHOBJICHHUIO J0OpoOXenaTeabHOH arMocdepsl BO BpeMs YpOKa;
- opraHuzanus ImedcTBa MOTHUBUPOBAaHHBIX M 3PYAMPOBAHHBIX OOy4arOMMXCS HaX HX
HEYCIEBAIOIUMHI OJIHOKJIACCHUKAMH, IAIOIIEro OO0y4YarolMMCSl COLMAIbHO 3HAUYMMBIA OIBIT



COTPYIHHYECTBA u B3aMMHOM MMOMOILIY;

-MHUIMMPOBAHNE M MOJJIEP)KKA HCCIIEI0BATEIbCKON IEsITEeIbHOCTH OOYy4arollUXCcsi B pPaMKax
peanusaldd UMW HWHIMBUAYaJIbHBIX M TPYIIIOBBIX HCCIENOBATEIbLCKUX IIPOEKTOB, YTO JIACT
00y4aroImuMcsi BO3MOXHOCTh IPUOOPECTH HABBIK CaMOCTOSATENBHOIO PELICHUs TEOPETUYECKON
npo0JIeMbl, HABBIK T€HEPUPOBAHUS M O(OPMIICHUSI COOCTBEHHBIX HJIEH, HABBIK YBAXXKUTEIHHOTO
OTHOILIEHHUSI K YYXUM HIesM, O(OPMIIEHHBIM B paboOTax IpYruX HCCIE0BaTeNel, HaBbIK
yOJIMYHOrO BBICTYIUIEHUS MEpel ayJUTOPUEN, apryMEHTUPOBAaHUsl U OTCTaUBaHMsI CBOEH TOUKHU
3pEHU.

MeTanpeaMeTHble pe3yJbTaThl OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM POrpaMMBbl:

1) ymeHHe cCaMOCTOSATEILHO ONPEAETATH LIEJIU CBOET0 00YUYEHHUsI, CTABUTh U

(bopmynupoBaTh JUIsl ce0sl HOBBIE 3a/laul B ydeOe M IIO3HABATENBbHON AEATelNbHOCTH, pa3BUBATh
MOTHUBBI U1 HIHTEPECHI CBOEH II03HABATEIBLHOM ACSATEIIBHOCTH;

2) yMeHHEe CaMOCTOATENbHO MJIAHUPOBATh ITYTH JOCTHXKEHUS LIeJIeH, B TOM YHuciie
IbTEpPHATHBHBIE, OCO3HAHHO BBIOMpATh Hanbosee d3((eKTUBHBIE CLIOCOOBI peleHus y4eOHbIX U
[I03HABATEJIbHBIX 33/]a4;

3) yMeHHEe COOTHOCUTh CBOM JIEHCTBUS C INIAHUPYEMBIMU PE3yJIbTaTaMH,

OCYILIECTBIIAATH KOHTPOJIb CBOEH JEATEIbHOCTH B ITPOLIECCE NOCTHKEHUS PE3YJIbTaTa, ONPEIEIIATh
CIocoObl IEHCTBUN B paMKaX IpPEJIOKEHHBIX YCIOBUN M TpeOOBaHUIl, KOPPEKTUPOBATh CBOU
JEHCTBHS B COOTBETCTBUM C U3MEHSIOILEHCS CUTYalUeH;

4) yMeHue OIICHUBATh MPABUIIBHOCTD BBIOJIHEHHS YUeOHOH 3a/1a4H, COOCTBEHHBIE

BO3MO>XHOCTH €€ PEILEHUS;

5) BiajieHue OCHOBAaMH CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHSATHS PEILICHUN U

OCYILIECTBIICHHS] OCO3HAaHHOTO BbIOOpa B yueOHOH U MMO3HABATENBbHOM IEATEIbHOCTH;

6) yMeHHe ONpeneNaTh IOHATUSA, CO37JaBaTh OOOOILEHUS, YCTAHABIMBATH AaHAJIOTHU,
KJIaccu(UIUpOBaTh, CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU Ul KiIacCU(PUKAIIH,
YCTaHaBIMBAaTh MPUYUHHO-CIEJICTBEHHBIE CBSI3M, CTPOUTH JIOTHYECKOE pacCyKICHHE,
yMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIIOTUH) U IeJIaTh BBIBOBI;

7) yMeHHEe cO3/1aBaTh, MPUMEHATh U PeoOpa30BbIBaTh 3HAKM U CUMBOJIBI, MOJIETIM U CXEMBI JUIS
peleHns yueOHbIX U IM03HaBaTeIbHbIX 3aj1ay;

8) CMBICIIOBOE UTEHHUE;

9) ymeHHe OpraHn30BbIBATh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO IEATEIBbHOCTh C YUUTENIEM
U CBEpCTHUKAMM; paboTaTb WMHIUBUAYaIbHO W B TpYIIE: HAaXOJUTh o0OIlee peuieHue u
paspenatbe KOH(QJIUKTHI HA OCHOBE COTJIACOBAaHUS MO3ULMI U yueTa HHTepecoB; (OpMyIUpPOBATh,
apryMeHTHPOBAaTh U OTCTauBaTh CBOE MHEHHUE;

10) yMeHHMe OCO3HaHHO MHCIIOJIb30BaTh pEUYEBBIE CPEACTBA B COOTBETCTBUU C 3ahaueil
KOMMYHHKAIMHU JUIS BBIPA)KEHUS CBOMX YYBCTB, MBICIEH U NOTPEOHOCTEH; IIaHMPOBAHUS U
PETYJIALIMKA CBOEH JEATENBHOCTH; BJIAaJ€HUE YCTHOM M NHCBMEHHOW pE4Ybl0, MOHOJOTHYECKOMN
KOHTEKCTHOM peublo;

11) dbopmupoBaHue u pa3BUTHE KOMIETEHTHOCTH B 00J1aCTH MCIIOJIb30BAHUS
MH(OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee UKT — komnerenuun);

pa3BUTHE MOTUBALMH K OBJIQJICHUIO KYJIbTYPOH aKTUBHOI'O IIOJIb30BAaHUS CIOBAPSMU U APYTUMU
MOMCKOBBIMU CUCTEMAMHU;

12) ¢dopmupoBaHHEe M pPa3BUTHE SKOJOTMYECKOIO MBIIUICHUS, YMEHUE TPHUMEHATh €ro B
MO3HABATEIIbHON, KOMMYHHMKAaTHUBHOM, COLMaIbHOW TpPaKTHUKE U  MNpoecCHOHATbHON
OpHUEHTAIINH.

IIpeaMeTHbIe pe3yabTaThl OCBOCHHS OCHOBHON 00pa30BaTeIbHOM MPOTrPaMMBbI:

1) popmupoBaHue nepBOHAYATIBHBIX CUCTEMAaTU3MPOBAHHBIX MPEICTABICHUH O
BELIECTBAX, UX IPEBPALICHUIX U PAKTUUECKOM PUMEHEHNH; OBJIaJICHUE TOHSITUHHBIM
anmnapaTtoM U CUMBOJIMYECKUM S3bIKOM XHMUU;

2) oco3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XUMHUYECKON HAYKH KaK 00JacTH



COBPEMEHHOT'0 €CTECTBO3HAHUS, XUMUYECKUX MTPEBPAIICHUI HEOPraHUUYEeCKUX 1
OPraHUYECKHX BELIECTB KAK OCHOBBI MHOTHX SIBJIEHUU KMUBOM U HEXKUBOW MPUPOJIBI;
yriayOieHne MpeICTaBICHU 0 MaTepUaIbHOM €IMHCTBE MHUPA;

3) oBnajieHNEe OCHOBAMH XUMHYECKON TPAMOTHOCTH: CIIOCOOHOCTBIO aHATTM3UPOBATh

U 0O0BEKTUBHO OLIEHUBATh KU3HEHHBIE CUTYAllUU, CBS3aHHbIE C XUMHEH, HaBbIKAMU
0e30MacHOT0 OOPAIEHUS C BEIECTBAMH, HUCIIOJIb3YEMBIMH B IIOBCETHEBHOM KU3HU;
YMEHHEM aHaJIU3UPOBAThH U TUIAHUPOBATH HKOJIOTMYECKU O€30MacHOe MOBEACHHE B LIETSIX
COXPaHCHHUS 3I0POBbS U OKPYKAOIIEH CPe/IbI;

4) popmupoBaHre yMEHHUI YCTaHABIUBATH CBSA3U MEXY peaibHO HAOII0AaeMbIMU
XUMHUYECKUMH SIBIICHUSMH U TPOIIECCaMU, TIPOUCXOASIIUMU B MUKPOMHEPE, OOBSICHSTh
MPUYMHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh X CBOICTB OT COCTaBa M CTPOCHHUS, a
TaK)Ke 3aBUCUMOCTH PUMEHEHHSI BEIIECTB OT UX CBOKUCTB;

5) npuobpeTeHne OnbITa UCIIOIB30BAHUS PA3IIMYHBIX METOI0B N3YUYEHHUS BEIECTB:
HAOJIO/IEHUS 32 UX MIPEBPAIICHUSIMY IIPU MPOBEACHUN HECIOKHBIX XUMHUYIESCKHIX
9KCIIEPUMEHTOB C UCIOIb30BAaHUEM JTA00OPATOPHOrO 00OPYI0BAaHUS U MPUOOPOB;

6) hbopmMupoBaHHe MPEICTABICHUN O 3HAYCHUN XUMHUYECKON HAYKH B PEIICHUM
COBPEMEHHBIX IKOJIOTUYECKUX MPOOJIEeM, B TOM YHUCIIE B IPEIOTBPALICHUN TEXHOTEHHBIX U
IKOJIOTHYECKUX KaTacTpod.

Pabouasi nporpamMmma no xumMuu AJis1 o0yqaromuxcs 7 Kjaacca.

PabGouas mnporpamma mnpenHazHadeHa [UIsI HM3y4YeHUS XMMHU B 7 Kjacce cpenHeit
obmeoOpa3oBarenbHoit  mkoasl 1o yueOnuky O.C. I'abpumensna, M.I'. Octpoymona, A.K.
AxnebunuHa «Xumusa. BBoasbiii kypc 7 kmace»n. @I'OC. Yuebnoe mocobue 3-e u3maHue,
crepeoruriHoe. Mocksa. Jlpoda, 2016

1. IInanupyemble pe3yJibTaThl

Tema 1. X¥MHus B HEHTPE €CTECTBO3HAHUSA.

Obyyarowuiica Hayyumcsi.

Hcnonb30BaTh NMOHATUS O €CTECTBO3HAHMM KaK O KOMIUIEKCE HAyK O IPHUPOAE, O MpeaMere
XUMHH, Tella ¥ BEUIECTBA, CBOMCTBA BELIECTB KAK MX WHJIWBHIYyaJbHbIE NPU3HAKH, CBOMCTBA
BEIIIECTB KAK OCHOBA WX NpHUMEHEHM:. lcrosb30BaTh METONBI M3YYEHHs ecmeCTBO3HAHUS,
HaOJI0IeHNE U HKCIIEPUMEHT, MOJIETTMPOBAHUE.

XvUMHYecKue CHMBOJIBL. XuMuyeckue ¢opmynbl. VX HanucaHwe, NPOU3HOUIEHHE U
uHpopMalus, KOTOPYI0 OHM HecyT. HAeKChl U KO3 PUIIUEHTHI.

[lonsaTna  «atom», «MOJEKyna», «UOH». KpuHcTraqummyeckoe  COCTOSIHME — BEHIECTBA.
Kpucrannuueckue pemerku TBepAbIX BemecTB. Juddysus. bpoyHoBckoe ABHKEHHE.
ArperaTHoe COCTOSIHME BellecTBa. [ a3ooOpa3Hble, KHJAKHE U TBEpAbIE BEIIECTBA.
Kpucrannuueckue u amopdHble TBepable BemiecTBa. Pu3ndyeckre 1 XUMHUUECKUE SBICHHS.
['eonoruueckoe crpoeHue IMIaHEThl 3eMiisd: SAPO, MaHTHs, JUTOcepa. DIEeMEHTHBIH COCTaB
re0JIOTUYECKUX COCTABHBIX YacTel IUlaHeThl. MUHepanbsl U ropHble Opopl. MarMaTuieckue u
0caJiouHble (OpraHMYecKre U HEOPraHW4YeCKUe, B TOM YHCIIE U TOPIOYHE) TOPOJIBI.

XUMHUYECKUH COCTaB >KMBOM KJIETKU: HEOpraHudeckue (BoJa M MHUHEpAIbHBIE COJIM) U
opranuueckue (0eiKu, >KUPBI, YIIIeBObl, BATAMUHBI) BellecTBa. [IpocThie 1 cli0KHbBIE BEIIEeCTBA.
Obyuarowuiics NOIYYUM 603MOICHOCIb HAYUUMBCAL.

Pa3bpsacHATh Ha mpuMepax (MPUBOAUTH IPUMEPHIL, TOATBEPKAAOIINE) MaTepUAIIbHOE €IMHCTBO U
B3aMMOCBSA3b KOMIIOHEHTOB XUBOM M HEXHBOW MPHUPOJBI M YEIOBEKA KaK BAXXHYIO 4acTb 3TOTO
€JIMHCTBA.

[Ton pyKOBOACTBOM Yy4yHUTENs, a 3aTe€M U CAMOCTOSTEIbHO O(OPMIIATH OTYET, BKIIOYAIOIIMN
onucaHue HaOIIOAEHUS, €r0 Pe3yJIbTaTOB, BBIBO/IOB.

Hcnonp30BaTh Takoil BUJ MBICIUTENBHOIO MOJEIMPOBAHUS, KaK 3HAKOBOE MOJEIUpPOBaHUE (Ha
IpUMeEpPEe 3HAKOB XUMHUECKUX AJIEMEHTOB, XUMHUYECKHX (HOPMYI).

Hcnonb30BaTh TakoW BUJA MaTepUAIILHOTO MOJEIMPOBAHUS, KakK (PU3NUYECKOEe MOJEIMPOBAHUE
(Ha MpUMepe MOICTUPOBAHUS AaTOMOB U MOJICKYJI).



Ctpouth CBOE MOBEACHHUE B COOTBETCTBUU C MPUHIIUIIAMH OE€pEKHOTO OTHOILLIEHUS K IPUPO/IE.

Tema 2. MaremaTnka B XUMUHU.

Obyuarowuiics Hayyumcs.

[TpoBoUTH pacyéThl OOBEMHOM IO KOMIIOHEHTA Ia30BOM CMECH, MACCOBOM JIOJIM BEUIECTBA B
pacTBOpe, pacueT MacChl PACTBOPEHHOTO BEIECTBA IO MAacce pPacTBOpa M MAaCCOBOH J10Jie
pPacTBOPEHHOT'O BENIECTBA U JAPYTHe PACUeThl C UCIOIb30BAHUEM ITHX TOHSATHI, MACCOBOW JIOJIH
IIpUMeECeH.

Obyuarowuiics noiyyum 603MOACHOCMb HAYUUMbCAL.

BBIUUCIIATE: MAacCOBYIO JIONIIO XUMHUYECKOTO 3JIEMEHTa Mo (opMysie COeIUHEHHS, 0ObEMHYIO
JIOJTIO Ta3a B CMECH, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MACCOBYIO JIOJIIO IPUMECEH.
Onpenensath MoHSATHE 00 OTHOCHTENBHBIX AaTOMHOW W MOJEKYJSIPHOW Maccax Ha OCHOBE
BOJIOPOJTHOM €IMHULIBI.

OnpenensiTh OTHOCUTEIBHYIO aTOMHYI) MAacCy XUMHYECKHX D3JIEMEHTOB MO MEPHOAMYECKOMN
TabsuLe.

Haxomute 1O (¢opmysne BemiecTBa OTHOCHTEIBHYI) MOJICKYJISIPHYIO MacCy Kak CyMMBbI
OTHOCHUTEIIBHBIX aTOMHBIX MacC COCTAaBJISIONINX BEIIECTBO XMMHUECKUX DJICMECHTOB.

Tewma 3. SIBneHus, IPOUCXOASIINE C BEIIECTBAMH.

Obyuarowuiics Hay4umcs.

Paznenste cmecu, mpoBOANTH (PHIILTPOBAHKE, aICOPOITHIO.

XYUMUYECKUE PEeaKIMM, YCIOBUS TEUEHUS U MPEKPAIICHHUS XUMHYECKHX PEaKIUi, MpU3HAKH
XUMHYECKHX PEeaKUnil, N3MEHEHHsI, TPOHCXO/ISIIINE C BEIIECTBAMH.

Obyuarowuiics noay4um 03MONCHOCb HAYUUMBCAL.

OTtnuyate pU3NIECKUe SBICHUS OT XUMHUYECKUX SBICHUH.

OKCIIepUMEHTANIBHO pa3esiTh CMECH, HEKOTOpble MpocTeiIne crnocoObl pa3esieH!s] CMecei:
IIPOCEWBaHUE, Pa3/ICTICHNE CMECeii MarHUTOM, OTCTauBaHUe, JCKaHTAIHsI, [IEHTpU(yTrupoBaHue,
pasjiesieHre C MOMOIIBIO JeTUTEeTbHON BOPOHKHU, (PUIIBTPOBAHHE

Pacnio3HaBaTe OMBITHBIM ITyTEM: KHUCIIOPOJI, YIIIEKHUCIBIN Ta3, N3BECTKOBYIO BOAY M HEKOTOPHIC
JIpyTHe BEUIECTBA MPY TOMOIIM KaueCTBEHHBIX PEaKIIHii;

[ToHnMaTh XMMHUYECKHE PEAKIWH, YCIOBHS TEUCHHUS W TPEKPAICHHS XUMHUYECKUX PEaKIIHid,
MPU3HAKY XUMUYECKUX PEAKIUH.

AHaIM3UpOBaTh M OICHHWBATh TIOCIEACTBHA [UIA  OKpPY)KaloUIel cpenbl  OBITOBOH |
IIPOM3BOJICTBEHHOH JIEATEILHOCTH YeNIOBEKa, CBA3aHHOMN C repepaboTKOMN BEIECTB.
Mcnonp30BaTh BENIeCTBa B COOTBETCTBUU C MX NMPEIHA3HAUYEHUEM M CBOWCTBAMH, ONMCAHHBIMH
B MHCTPYKIUSAX 11O IPUMEHEHUIO.

[TmaHupoBaTh ¥ MPOBOIUTH XUMUYECKHI SKCIIEPUMEHT.

Oxka3bIBaTh MEPBYIO MOMOIIL IPU OTPABJICHHSIX, 0KOTAX U IPYTUX TPaBMax.

Tema 4. Pacckasbl 10 XUMHH.

Obyuarowuiics Hayuumcs

JKu3Hb U AEATENBHOCTD BBIAAIOUIUXCS PYCCKUX YUEHBIX-XUMHUKOB.
Obyuarowuiics noyyum 803MOACHOCMb HAYUUMbCAL.

CocTaBisTh pacckasbl 00 YUEHBIX, 00 IJIEMEHTaX U BElIeCTBaXx.

2. CojaepxxaHue y4eOHOIo nmpeamera
(1 u B Hexemto; Bcero 34 u.)

Tema 1. Xumus 6 yenmpe ecmecmeoznanus (11 1)

Xumus xak uyacmv ecmecmeoznanus. Ilpeomem xumuu. EcTecTBO3HaHNE — KOMIUIEKC HAayK O
npupone. Hayku o mpupoze: ¢usuka, xumus, Ouonoruss u reorpadus. [lonmoxurensHoe u
OTpHUIATENILHOE BO3/ICHCTBUE YeJIOBEKa HA IPUPOY.



[Ipenmer xumuu. Tena u BemecTBa. CBOMCTBA BEIIECTB KaK UX WHAWBUyaJIbHbIE MPU3HAKH.
CBoiicTBa BelIecTB Kak OCHOBA UX MPUMEHEHHS.

Habniooenue u skcnepumenm kak memoovl uzyuenuss ecmecmeosHanusa u xumuu.. Habmonenue
KaKk OCHOBHOH METOJ TMO3HAHUS OKPYXKAIOLIETO MHUpPA. YCIOBHUS IMPOBEACHUS HAOIIOJCHHUS.
['umore3a Kak NpPEONoONOKEHUE, OOBACHAMIIEE WM MpeAcKa3bIBalollee MPOTEKaHue
HaOmromaeMoro siBieHusi. OkcrepuMeHT. JlaGoparopus. DKCHepUMEHT JabopaTOpHBIH U
nomamrHui. CriocoObl GUKCUPOBAHUS PE3yAbTATOB dKcrepuMeHTa. CTpoeHre TIaMeH .
Mooenuposanue. Mojenu kak abCTpaKTHbIE KOITUHM M3y4aeMbIX 00BEKTOB U TporeccoB. Mozaenu
B ¢usuke. DnekTpodopHas MalldHa Kak aOCTpakTHas MOJAENb MOJHHH. Mojenu B OHOJIOTHU.
Buonornyeckue mymspku. Mojenn B XUMHHM: MaTepHaibHble (MOJENIM aTOMOB, MOJEKYI,
KPUCTAJIJIOB, amlmnapaToB M YCTAaHOBOK) U 3HAKOBbIE (XMMHUYECKHE CHMBOJIBI, XHMHUYECKUE
(bopMyIbl M ypaBHEHHS).

Xumuueckue 3Haku u opmyavi. XAMHUYECKUN 3JeMEHT. XUMHYECKUe 3Haku. X Hamucanue,
npousHoIeHne. Xumudeckue Qopmynsl. [IpocTeie u  cloXHBIE BemecTBa. MHIEKCH U
kodduimenTsl. KauecTBeHHBIN 1 KOJTMYECTBEHHBIH COCTAaB BEIIECTBA.

Xumusi u ¢puzuxa. Y HUBEPCAIBHBIN XapaKTep MOJI0KCHHH MOJICKYIISIPHO-KUHETHICCKOH TCOPHH.
[Tonstust «arom», «Moiyiekyia», «uoH». CTpoeHue BemiecTBa. Kpucramimueckoe COCTOSHUE
BemiecTBa. Kpucrammmueckue pemerky TBepabix BemecTs. Juddysus. BpoyHoBckoe nBIKEHHE.
BemecTBa MOIEKyISPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSI.

Aepecammnoe  cocmosanue eeujecme. IloHsTHE 00 arperaTHOM COCTOSIHUM — BEILECTBA.
["a3o00pasnble, KuAKUE UM TBepAble BemiecTBa. Kpucrtamnumueckue u amopdHbIE TBEpAbIe
BemecTBa. PU3NYECKUE U XUMHYECKHE SBJICHUS.

Xumus u eeoepagua. CTpoeHue IIaHeTsl 3eMiIs: 11po, MaHTHsl, kopa. Jlutochepa. Munepansl u
TOpHBIE MOPOIbl. MarmMaTHYeCKUe U 0CaJ0YHbIE (OpPraHNYECKHE U HEOPTaHUYECKHE, B TOM YHCIIe
Y TOPIOYHE) TIOPO/IBI.

Xumusi u  Ouonocus. XUMUYECKUH COCTAaB JKMBOM KJIETKU: HeopraHuyeckue (Boga U
MHUHEpaJIbHble COJIM) M OpraHuyeckue (OenKu, >KHUpBI, YIJIEBOJbl, BUTAMHUHBI) BEIIECTBA.
buonoruueckas ponb Boael B xkuBoM kieTrke. dotocuHTes. Ponbp xjmopoduina B mpouecce
¢dorocunTe3a. buonornueckoe 3HaueHHE KHUPOB, OEIKOB, IPHUPHBIX Maces, YIJIEBOJAOB U
BUTaMHHOB JUTSI )KU3HEIEATEIILHOCTH OPraHU3MOB.

Kauecmeennvie peakyuu 6 xumuu. IToHATHE 0 KaUECTBEHHBIX peakinu. Pacro3HaBaHue BElIeCTB
C TMOMOUIbI0 KauyeCTBEHHOM peakuuu. AHaauTHYecKui curHai. OrnpenensieMoe BeleCTBO U
PEaKTHUB Ha HETO.

JeMmoHcTpanmy.

1. Konnekuusi pasHbIX Tel W3 OJHOIO BELIECTBa MM MaTepuana (Hampumep, jdabopaTopHas
nocyaa u3 crekia). Komnekuus pasnuyHblx Tesn wid Qororpaguil Ten M3 amOMUHUS IS
WITIOCTPAIMM UIEU «CBOMCTBAa — MPUMEHEHUEY.

2. YuebHoe 000OpynoOBaHHE, HCIOJIb3yeMOE IMPH W3YYeHUU (PU3UKH, OHUoJIoruH, reorpa@uu u
XUMUH.

3. DOmnextpodopHas wmammHa B JedcTtBun.  [eorpaduueckme wmonaenu (Tyiodyc, Kapra).
buonornueckue monenu (MyIsDKM OpPraHOB M CHUCTEM OpPraHOB pPACTEHHM, XHUBOTHBIX U
yenoBeka). Dusmueckne W XHMHUYECKHE MOJENM aTrOMOB, MOJIEKYJ BEHmIECTB W HX
KPUCTANTHYECKUX PELIETOK.

4. O6beMHbIe U IAPOCTEPKHEBBIE MOJAEIN MOJIEKYJ BOABI, YTIEKUCIOIO M CEPHUCTOrO Ta3oB,
MeTaHa.

5. OOpa3upl TBEPIBIX BEUIECTB KPHUCTAUIMYECKOTO CTpOEHMs. Mojaenn KpUCTaUIMYECKUX
PEIIETOK.

6. Boma B Tp€x arperatHbIX COCTOSHUAX. KOIEKIHs KpuCTaIUTMYECKIX U aMOP(HBIX BEIIECTB U
W3EIUN U3 HUX.

7.. Konnekiys MUHEpasioB (J1a3ypuT, KOPYH, XaIbKOMUPHUT, PIFOOPHUT, TAJIUT).

8. Komnekuust TopHBIX Opo (TpaHuUT, pa3inuyHble (POPMBI KaJIbIUTA - MEJI, MPaMoOp, U3BECTHSIK).
9. Konneknust roprounx ucKomnaeMbix (HeTh, KAMEHHBIN yroJib, CIIaHIIbI, TOP).
JleMOHCTpalMOHHbBIE SKCIIEPUMEHTHI.

1. Hayynoe HaGmroieHre u ero onucanue. Mzydenue ctpoeHus miaMeHHu.



2. CiupToBast SKCTpaKIus XJI0poduiuIa U3 3eJICHBIX JTUCTHEB PACTCHHIA.
3. «llepenuBanuey YTIIEKUCIOTO ra3a B CTaKaH Ha YPaBHOBEIICHHBIX BECaX.
4 KauecTBeHHas peakius Ha Kuciaopol. KauecTBeHHast peakiys Ha YIJI€KUCIIbIN ras.
JlaGopaTopHbI€ OMBITHI.
1. PacpocTpanenue 3amaxa 01€KOJIOHA, AyXOB WM JIe30J0paHTa Kak mnpoiecc Audpdy3uu.
2. HaGnroenue OpOyHOBCKOTO ABMKEHHS YACTUYEK YEPHOM TYIIH MOJI MUKPOCKOIIOM.
3. Auddy3us nepmaHranata Kajius B KeIaTHHE.
4.06HapyxeHue 3(pUPHBIX Macell B anelIbCHHOBOW KOPOYKe.
5.M3y4yenue rpaHuTa ¢ MOMOIIBIO YBEIUYUTEIIHHOTO CTEKIIA.
6. Ormpezenenue coaep>kanusi BOJbI B PACTCHHH.
7.06HapyxeHue Maclia B ceMeHax MO/ICOJIHEYHUKA U TPELIKOro opexa.
8.00HapyKeHHe Kpaxmaia B MIICHHYHOW MYKE.
9. B3aumoseiicTBue acCKOpOMHOBOM KUCIIOTHI ¢ HomoM (omnpeaeneHne ButaMuaa C B pa3IudHBIX
COKax).
10.ITpogyBaHue BBIIBIXa€MOTO BO3/1yXa Yepe3 U3BECTKOBYIO BOAY.
11.06Hapy>xeHne N3BECTKOBOI BOJIbI CPEIU PA3IUYHBIX BEIIECTB.
JloMaliHue OmbITHI.
1. U3roroBienue Moaenei MOJIEKyJ U3 IUIACTUIIMHA.
2. Auddysus caxapa B BoJe.
3. OnbIThI € yCTOM 3aKPBITOM MJIACTUKOBOM OyTHUIKOM.
4. OGHapyXeHHe Kpaxmalia B IPOAYKTaxX MUTAHUS; 0T0KaX.
[Ipaktuyeckas padora 1.3HakoMcTBO C jabopaTopHbIM 00OpymoBaHueM. lIpaBmiia TEXHUKH
0€301acHOCTH IIPH paboTe B XUMUYECKOM KabuHeTe (J1abopaTopun).
[TpakTideckas pabora 2. HabmoaeHue 3a ropsiieii cBeuoit. Y CTpoiCTBO U paboTa CIIUPTOBKH.

Tema 2. Mamemamuxka 6 xumuu (9 u).
OmnocumenbHvle aMOMHAs U MONeKYAApHaa maccol. OTHOCUTENbHAs: aTOMHAsi Macca 3JIEMEHTa.
MonexynspHas Macca. OmnpezneneHre OTHOCUTEIHHONH aTOMHONW MacChl XUMHUYECKHX JIEMEHTOB
no mnepuoguueckol Tabmmue. Haxoxnenue 1o (¢dopmysne BeliecTBa OTHOCUTEIbHOM
MOJIEKYJISIPHOM MacChl KaK CyMMBI OTHOCHTEIBHBIX aTOMHBIX MAacC COCTaBIISIOIIMX BEIIECTBO
XUMHUYECKHX 3JIEMEHTOB.
Maccosas dona xumuueckoeo snemenma 6 ciodxicHom geujecmee. IIoHATHE O MaccoBOW J0JI€ -
(W) XMMHYECKOT0O 3JIEMEHTA B CJIOKHOM BEILIECTBE U €€ PacyeT Mo GopMylie BEIIeCTBa.
Yucmoie eewecmsea u cmecu. llonsiTue o uuctom BemiectBe u cmecu. Cmecu ra3zooOpa3HbIe
(BO31yX, IPUPOJHBIN ra3), kujakue (HegTb) U TBep/ble (TOpHBbIE MOPOJbI, KyJIUHAPHBIE CMECH,
CHHTETHYECKHE MOIOIIHE cpecTBa). CMecH rOMOTEeHHBIE M TeTePOTCHHBIE.
ObvemHasn 0onss komnoHewma 2azoeou cmecu. Ilonatue 06 oObeMHOIN none (¢p) KOMIOHEHTa
razoBoii cmecu. CocTaB BO3ayXa W MPUPOJHOTO ra3a. Pacyer oObemMa KOMIOHEHTa Ta30BOM
CMecH 10 ero 00beMHO# J101e, U HA000POT.
Maccosas dons sewgecmsa 6 pacmeope. IloHsiTe 0 MaccoBo# aosie (W) BemecTBa B pacTBope.
Konuenrpanus. PacTBopuTens M pacTBOPEHHOE BelIeCTBO. PacueT Macchl PacTBOPEHHOTO
BEIIECTBA [0 MAcCe PacTBOpPA W MAcCOBOM JIOJIE paCTBOPEHHOTO BEIIECTBA M APYTHE PAcUEThHl C
UCTIOJIb30BAaHUEM ITHX MOHATHH.
Maccosas 0dona  npumeceil. [loHATHE © YUCTOM BeIIeCTBE © TNpuMecH. MaccoBas
nons (W) mpumecun B oOpasie ucxoaHoro BemecTBa. OCHOBHOE BemiecTBO. Pacuer Macchl
OCHOBHOTO BEIIECTBA 0 MAacce BEIIECTBA, COJEPIKAIIETO ONPEACICHHYI0 MAacCOBYIO [OJIIO
pUMeceid, 1 Ipyrue pacuyeThl C UCIOIb30BaHUEM ITUX MOHITUH.
JemoHcTpanmy.

1. Konnexuu pa3inyHbIX BUAOB MpaMopa U U3AeIuil (WM WUTIOCTpalui U3AEIHii) U3 HEro.

2. CMech peyHOro M caxapHOro Mnecka v uX paszielieHue.

3. Komnexkuus «HedTs 1 HeTEPOIyKTHI».

4. Konnekusi ObITOBBIX cMecel (KyJIMHapHble CMECH, CHHTETUYECKHE MOIOILKE CPEJNCTBa,
LIaAMITYHH, HallUTKH 1p.).



5. lmarpamMma 0OBEMHOTO COCTaBa BO3ayxa, JlmarpaMma oOBEMHOTO COCTaBa MPUPOIHOTO
rasa.

6. Komnekuus «MuHepasbl U TOPHBIE TOPOIBI».
JlomariHyue onbIThI.

1. U3ydyeHue coctaBa HEKOTOPBIX OBITOBBIX M (papMalleBTUUECKHX IMPENapaTroB, COJAEPKaIIMX

ONPEJIETCHHYIO JOJI0 IPUMECEH, IO UX ITUKETKAM.
[Ipaktnueckass pab6ora 3. I[lpuroroBineHue pacTBOpa ¢ 3aJaHHOM MacCOBOM  JoJieid
pPacTBOPEHHOI'O BELIECTBA.

Tema 3. Henenus, npoucxoosawue c gewecmeamu (11 u)
Pazoenenue cmeceri. CnocoObl  pa3fenieHHs cMeceld HM OYMCTKe BemiecTB. HekoTopsie
MPOCTEHIINE CIOCOOBI pa3NeiCHusl CMECel: MPOCEHBAHHE, PAa3JEIICHUEe CMeCced MarHuTOM,
OTCTauBaHUE, JIE€KaHTallUsd, LEHTPU(PYIHUpOBaHUE, pa3AeICHUE C IIOMOIIBIO JEIUTEIbHON
BOpoHKH. OuinbTpoBaHue B Jabopatopuu, OBITY W Ha mnpousBoAcTBe. DuibTpar.
Ancop6uus. [Touarue o6 agcopOuuu 1 aacopOoeHTax. AKTUBUPOBAHHBIN YToJlb KaK BayKHEHUIINNA
ancopOeHT. YCTpOHCTBO MPOTHBOTa3a.
Hucmunnayusa unu nepeconxa. JJUCTUIIIALNSA KaK IPOLIECC BBIIECICHUS BELIECTBA U3 JKUIKOU
cmecu. JluctmiummpoBaHHas Bojga M obOnmactu  ee  mpuMeHeHus. [leperonka HedTw.
Hedrenponykrel. @pakuMoHHas MEperoHka O>KUAKOro Bozayxa. Kpucrammzauus u
BBINTApHBaHUE B Jaboparopuu (KpUCTaILIH3aTopbl u (GaphOopoBbIE YaIIKH JUIs BHITAPUBAHUS) U
IIPUPOJIE.
Xumuueckue peakyuu. Ycnoeus meuvenusi u npexkpaweHus xumuyveckux peaxyuti Ilonarue o
XUMHUYECKON PEaKIUU KaK IPOLECCE NMPEBPAILECHUs OAHUX BEIECTB B IpYrUe. Y CJIOBUS TCUCHUS
U TPEKpalleHUs XUMHUYECKUX peakuuid. ConpuKoCHOBEHHE (KOHTAKT) BELIECTB, HarpeBaHHUE.
Karanuzarop. Uurubutop. YnpasneHue peakyusiMu FOpeHusl.
Ipusnaxu xumuyeckux peaxyuti. I3MeHeHHe 11BeTa, BBINAJCHUE OCAJKa, PaCTBOPEHUE OCaJIKa,
BBIJIEJICHUE ra3a, MOSABJICHUE 3aI1aXa, BBIICICHUE WU MOTJIOIEHNE TETUIOTHI.
JeMmoHcTpanmy.
1. @unbTp HloTTa. Boponka broxnepa. YcraHoBka i GUIBTPOBAHUS 1101 BAKYYMOM.
2. PecriupatopHble MacKu U MapJieBble OBSI3KHU.
3. IIpoTuBoras u ero ycTpoucTBo.
4. Komnexkuus «HedTs 1 HEPTETPOIYKTHI».
JleMOHCTpallMOHHBIE SKCIIEPUMEHTHI.
1.Pa3znenenune cmecu nopoIIKa CEPhI U XKEJIE3HBIX OMUIIOK.
2. Pa3nenenue cMecu cephl U MecKa.
3.Pa3nenenuie cMecu BOJIbI U PaCTUTEIBLHOTO MAacia ¢ IOMOIIbIO IETUTEIbHON BOPOHKH.
4.IlonyyeHne AUCTWIIMPOBAHHOM BOJBI C MOMOIIBIO JIAOOPATOPHOW YCTAHOBKH JUIS
MIEPETOHKH JKHJIKOCTEH.
5.Paznenenue cMecu nepMaHraHaTa U IMXpomara Kajiusi ClloCOO0M KpHCTAITH3AIHH.
6. BzanmopeincTBre xene3HbIX ONMUIIOK U MOPOIIKa CEPhl IPU HATPEBAHUH.
7 Ilony4yeHue yriekucaoro ra3a B3auMoJIeHCTBUEM MpaMopa ¢ KUCIOTONH U 0OHapyKeHHUE ero
C IIOMOIILIO U3BECTKOBOU BOJILI.
8.Karanutrueckoe pa3noxeHue nepokcua BOIopoaa (KaranuzaTop-auokcu Mapranmna 1Y).
9.00Hapy>keHHe pacTBOpa IIET0YU C TTOMOIIBI0 HHIANKATOPA.
10.B3aumopeiicTBie pacTBOpa I€pMaHraHara Kalus UM pacTBOpa AUXpoOMara Kajaus C
pacTBOpPOM CyJib(puTa HATPHUSL.
11.B3aumopeiicTBIE pacTBOpa IepMaHraHata Kajaus ¢ acKOpOMHOBOM KHCIOTOM.
12.B3anMopeicTBre XJIOpUAA )Keme3a ¢ KENTON KPOBIHON COJIBIO U THJIPOKCUIOM HATPUS.
13.B3aumogeiictBue ruapokcua xenesa (1) ¢ pactBopom consiHOM KHCTOTHI.
JlaGopaTopHbIE OTBITHI.
1.AncopOuust KyKypy3HBIMH MaJOYKaMH MAPOB MAXy4YHX BEIIECTB.
2. 3yuyeHue yCcTpoicTBa 3KUTAJIKU U €€ TIJIAMEHH.
JloMalltHHE OIBITHI.
1. Paznenenne cMecu Cyxoro MOJIOKa M pEYHOTO MeCKa.



2.0TcTanBaHue B3BECH MOPOIIKA JIJISl YUCTKU NOCYABI B BOJIE U €€ IeKAHTaLlUs.
3.AncopOuusi aKTHBUPOBAHHBIM YTIIEM KPACSIIUX BEIIESCTB METICH-KOJIBL.
4.PactBopenue B Boje TabneTku aciupuna YIICA.
5.1IpuroroBiieHUE U3BECTKOBOM BOJIbI U OMBITHI C HEW.
6.13yuenue cocraa CMC.
[pakTrueckas padota 4 (IOMaIIHUI SKCIIEPUMEHT). BhipalniBanue KpUCTAILIOB COJIH.
[TpakTrueckas padota 5. OuucTKa MOBapEHHOM COJIH.
[MpakTuyeckas pabora 6 (momaiHuii sKcriepumenT). Koppo3usi MeTaiios.

Tema 4. Xumus u sxcuzns (3u)

YemoBek B MUpE BEIIECTB, MATEPHAIIOB U XUMHYCCKUX PEAKIIHM.

Xumusi U 370poBbe. JlekapcTBeHHBIC TMperapaThl W IMPOOJIEMbI, CBS3aHHBIE C HX
PUMCHCHHUEM.

Xumus ¥ numa. KoHcepBaHThI MHINEBHIX MPOAYKTOB (ITOBapeHHAs COJIb, YKCyCHas
KHCJIOTA).

Buvioarowuecs pycckue yuenvie-xumuxu. XXuzap u gesrenpbHoctb M. B. Jlomonocosa, JI. .
Menneneesa, A. M. Bytiepoga.

3. TEMATHUYECKOE IIJIAHUPOBAHHUE.

Nen/m | KonmuecTBo yacoB Komungectso IIpakTrueckue KoHntposbHbIe
JacoB paboThI paboThI
1. XUMUS B IEHTPE €CTECTBO3HAHUS. 11 Ne 1,2
2. MarteMaTnyeckue pacdéTbl B XUMHUH. 9 No 3 1
3. SIBneHus, MIPOUCXOSIIINE c|11 Ne 4,56 1
BCI[CCTBAMH. WroroBas TecroBas
paora.
4, XHUMHS U )KH3Hb. 3
Hroro 34 6 3

Pabouasi nporpamma no xumuu AJis1 odyqarommuxcs 8 kiacca

Pabouas mporpamma mnpenHazHaudeHa JUIsi M3y4eHUS XHMHUHM B 8 Kilacce  cpeaHei
oOmeoOpa3oBarenbHoil  mkonel 1o yueOHuky O.C. I'abpuensna, W.I.«Xumusa. 8§ xmacey.
®I'OC. Mockasa. [Ipoda, 2016 1.

OTnuuuTenbHble 0COOEHHOCTH padouel MporpaMMbl U aBTOPCKOM.

OcHOBHOE coziepKaHNe aBTOPCKON MPOrPaMMBbI MIOJTHOCTBIO HAILIIIO OTPAXKEHHUE B JAHHON
paboueii mporpamMMe. B paGouyro nporpammy 1o XMMUU BHECEHBI U3MEHEHUS 0 CPABHEHHUIO C
aBTOPCKOW: OCHOBHOE OTJIMYHME JIaHHOW padoueil mporpaMMbl OT aBTOPCKOM COCTOUT B TOM, YTO
temMa Nel cokpamieHa Ha 2 4yaca, Tak Kak IpenoaaBayicss BBOOHBIN Kypc XMMHHM B 7 Kiacce.
[ToHsITHSI, KOTOpPBIE BKIIOYEHBI B MEPBYIO TEMY, YUAIIMMCS YK€ M3BECTHBI U OTpabOTaHBI. 3a
cyeT 3Toro yeennueHa tema Ne 2 Ha oauH yac u Tema Ne 6 Ha oguH yac. COKpanieHo KOJIU4eCTBO
gacoB B TeMe Ne 5 I[lpaktukym 1 «IIpocTeiinme onepanuu ¢ BEIeCTBAMI» Ha OAMH Yac, TaK KaK
npaktuueckas padota Nel «IIpaBuia TeXHHKH O0€30MACHOCTH TPH PpabOTe B XUMHUYECKOM
kabunete. [Ipuembl oOpamieHuss ¢ 1TaOOPATOpPHBIM OOOpPYIOBAaHHMEM M HarpeBaTeIbHBIMU
npubopamu» OblIa TpoBeneHa B 7 kiacce. Bemena tema «MTtoroBoe 0000IIeHHE», KOTOPOE
cocTaBlsieT 2 yaca. JTa TeMa MpeaycCMaTpUBaeT OTPaOOTKy OCHOBHBIX MOHSATUHN KIacCH(PUKAITUU
HEOPraHMYECKUX BEIECTB, TUIIOB XMMHUECKUX PEaKLUi, pelIeHre pacuéTHRIX 3ajau.

[Inanupyemble pe3ybTaThl 0OCBOEHHS Y4eOHOI0 MpeaMeTa




Beenenue 1 gac

Obyuarowuiics Hayyumcs:

- HCIOJb30BaTh IPU XapaKTEPUCTHKE BEILECTB IMOHATH: aTOM, MOJIEKYJa, XUMHUYECKUH
AIIEMEHT, XUMHUECKUI 3HAK, BEIIECTBO, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, (PU3HUECKUE U
XUMHUYECKHE SIBICHUSA, KOI()PUIMEHTHI, MHAEKC, OTHOCUTENIbHAs aTOMHAas U OTHOCHUTENIBHO
MOJICKYJISIpHAS MAacChl, MAaccoBasi 1OJIS JICMEHTA;

-KJIACCU(PMLIMPOBATh BELECTBA 110 COCTaBY Ha MPOCTHIE U CIIOXKHBIE;

-pa3nuyarth: TeJa ¥ BEUIECTBA, XUMHUECKUH 3JIEMEHT U IIPOCTOE BEIECTBO;

-OIMChIBaTh  ()OPMBI  CYIIECTBOBAHHMSA XMMHYECKHUX  JJIEMEHTOB, TaOIuW4Hyr0 (opmy
[lepuomuueckoil cHCTEMBl XHMHUYECKHX JJIEMEHTOB, IIOJOXKECHHE OJJIEMEHTa B TaOuuIe
J.M.MenneneeBa, UCHONb3ysl IMOHIATUA — IEPUOA, Tpylna, IVIaBHAs MOATPYMNa, NOOOYHAs
HOATpyIIa.

Obyuaiowuiics NOIYYUM 03MONCHOCIL HAYUUMBCA:

-00BSACHATH CYIIHOCTh XUMHUECKUX SIBICHUH M MX MPUHLUIUAIBHOE OTIMYHE OT (PU3NIECKUX
SIBJICHUIA;

-XapaKTePHU30BaTh: OCHOBHBIE METOJbI M3yYCHHS €CTECTBEHHBIX IMCUMIUIMH, BEIIECTBO IO €T0
dopMyne corjacHO IJaHy: KauyeCTBEHHBIM COCTaB, THIl BEIECTBAa, KOJWYECTBEHHBIN COCTaB,
OTHOCHTEJIbHAS MOJICKYJISIpHAsI MAacca, MacCOBBIC JIOJIM DJIEMEHTOB B BEILIECTBE;

-[IPOBO/IUTH HAOJIIO/ICHHSI CBOMCTB BEILECTB U SBJICHUMN, IPOUCXOASIINX C BELIECTBAMU;
-co0rOaTh MpaBHUiIa TEXHUKH 0E30MacHOCTH IMPH MPOBEICHUM HAOIIONCHUN W 1a00paTOPHBIX
OTIBITOB.

Tema 1. ATOMBI XUMHUYECKUX 3JIEMEHTOB.

Obyuarowuiics Hayyumcs:

-UCMOJb30BaTh IPU XapaKTEPUCTHUKE AaTOMOB MOHSATHUS: MPOTOH, HEWUTPOH, DSIJIEKTPOH,
XUMUYECKHUM 2JIEMEHT, MaCCOBOE YUCIIO0, U30TOII, JIEKTPOHHBIN CIION, JHEPreTUYECKUN YPOBEHb;
-MCMOJIb30BaTh NPU XAPAKTEPUCTUKE BEIIECTB IOHATHUS: MOHHAs CBA3b, MOHBI, KOBAJCHTHAs
HEIOJISIPHASL CBA3b, KOBAJIEHTHAs MOJSAPHAs CBs3b, JJIEKTPOOTPULATEIBHOCTh, BaJCHTHOCTb,
MeTaJUInuecKasi CBA3b;

-ONMCBIBATh COCTaB U CTPOCHHME aTOMOB DJJIEMEHTOB C NOPSAAKOBBIMH Homepamu 1-20 B
Ilepuoanueckoit cucreme xumuyeckux 3yemeHToB J1.1.Menneneesa;

-COCTaBIIAATh CXEMBI PACIPEACIICHUS] AJIEKTPOHOB IO JJIEKTPOHHBIM CJIIOSIM B JJIEKTPOHHOM
000JI0YKEe aTOMOB; CXE€Mbl 00pa30BaHMs TUIIOB XUMHUYECKOW CBSI3M (MOHHOHM, KOBAJEHTHOM,
METaJIITNYECKON );

-laBaTh XapaKTEPUCTUKY XHUMHUYECKOMY OJJIEMEHTY MO HUX mnojoxeHuto B Ilepuogmueckoit
cucTeMe XuMHYecKkux aneMeHToB J[.M1.Mennaeneena;

-ONpeAEIATh TUIl XUMHUECKON CBSI3U MO (hOopMyIie BEIIeCTBa;

Obyuarowuiics noay4um 603MONCHOCHb HAYUUMbCA.!

-CpaBHMBATh CBOMCTBA XMMHMUYECKHUX 3JIEMEHTOB, HAXOJSAILIUXCS B OJHOM IMEPUOJAE WIH TIaBHON
noarpyme [lepnoandeckoil cucreme xumudeckux 3neMeHToB J1.11.Menneneesa;

-IPUBOJIUTH MPUMEPHI BEILIECTB C PA3HBIMU TUIIAMU XUMUYECKOU CBSI3U;

-XapaKkTepu30BaTh  MEXaHW3Mbl  OOpa3oBaHMs  KOBAJEHTHOW  CBSI3M, HOHHOM  CBs3W,
METaJUIMYECKOU CBS3H;

-yCTaHaBJINBAaTh IPUYNHHO-CJIEICTBEHHBIE CBSI3U: COCTAB BEIIECTBA — TUIl XUMUYECKOH CBS3H;

Tema 2. [IpocTele BelecTBa

Obyuarowuiica Hayuumcs:

-HCTIONIb30BaTh MPU  XAPAKTEPUCTUKE BEMIECTBA TMOHATHUS: METAJUIbl, IUIACTHYHOCTD,
TEIUIONPOBOAHOCTh,  JJEKTPONPOBOAHOCTh,  HEMETaUIbl,  ANIOTPONHS,  aJUIOTPOIHBIC
BUJIOU3MEHEHUS,

-OMUCHIBATh TIOJIOKEHUE DJIEMEHTOB — METAJUIOB M DJIEMEHTOB — HEMETAJIOB IOJIOKCHHUIO B
ITepuoanueckoil cucreme xumuyeckux 3nemeHToB J.11.Menneneena;

-KJ1acCU(UIIUPOBATH MTPOCTHIC BEIECTBA HA METAJIBI U HEMETAILIIBL;

-XapakTepru30BaTh 00ITHEe PU3NIECKHE CBOMCTBA METAJIIOB ;



Obyuarowuiicss NOIYYUM 803MONCHOCTL HAYUUMBCA.

-yCTaHABJIMBATh MPHUYUHHO — CIJICZCTBEHHBIC CBS3M MEXAY CTPOCHHEM aToMa M XMMHUYECKOH
CBSI3BIO B ITPOCTHIX BEIIECTBAX — METAJUIAX U HEMETAIUIAX;

-00BSACHATH MHOTOOOpa3ue MPOCTHIX BELIECTB TAKUM (PAKTOPOM, KaK ajIIOTPOITHS;

-coOJII0IaTh MpaBWIa TEXHUKKA O€30IaCHOCTH NPH MPOBEIECHUN HAOIIOICHUH M 1abOpaTOpHBIX
OTIBITOB,;

-ACTIONIb30BaTh NPU PEIICHUH pacy€THBIX 3aJad IOHATHS: KOJWYECTBO BELIECTBA, MOJb,
MOJISIpHAs Macca, MOJIIPHBIN 00BEM ra3oB, MOCTOSIHHASE ABOTaIpO, HOPMAJIbHbIE YCIOBHUS;

Tema 3. CoequHeHNS XUMHUYECKUX 3JIECMECHTOB

Obyuarowuiics Hayyumcs:

-MCTIOJIb30BaTh TMPU XaPAaKTEPUCTUKE BEIIESCTB IOHSATHS: CTEIEHb OKHUCIICHHS, BAJICHTHOCTb,
OKCHU/Ibl, OCHOBAHUs, MIEIOUH, KAaUeCTBEHHAs peaKIus, UHANKATOP, KUCIOThI, KUCIOTHAs Cpela,
miesioyHasl  cpena, coiid, amop(dHBIe BeIIEeCTBa, KPUCTAUIMUYECKHE BEIIECTBA, THIIBI
KPUCTAJUIMYECKUX PELIETOK, CMECH;

-KJ1accu(UIUPOBATh CIOXKHBIE HEOPTaHUYECKUE BEIIECTBA MO COCTABY;

-OIPEACIIATh MPUHAJIC)KHOCTh HEOPTaHUUECKUX BEIIECTB K OAHOMY U3 M3yYEHHBIX KJIACCOB IO
dopmyue;

-COCTaBJIATh (POPMYJBI OKCHJIOB, OCHOBAaHWH, KHUCJIOT W COJICH IO BAJICHTHOCTH U CTEIICHH
OKHCJIEHHS DJIEMEHTOB;

-COCTAaBJISITh Ha3BaHUS OKCHJIOB, OCHOBAHHM, KMCIIOT U COJICH;

-XapaKTepU30BaTh TUI KPUCTANIMYECKUX PEIIETOK, CPEAy pacTBOpa ¢ momolibio pH;
-IIPOBOAUTh HAOJIIOJCHHUS 32 CBOMCTBAMM BEIIECTB M SIBJCHUSMH, MPOUCXOISAIIMMU C
BEIECTBAMHU.

Obyuarowuiics noiyyum 603MOACHOCMb HAYUUMbCAL:

-POBOJIUTh HAOMIOACHHUS 3a CBONCTBAMH BEIIECTB M SBICHUSMHU, MPOUCXOASIIUMHU C
BEIICCTBAMM;

-CTPOUTH CBOE MOBEJCHIE B COOTBETCTBUU C MPUHIIUTIAMU O€PEKHOTO OTHOIIEHUS K TIPUPO/IE.

- INTAHUPOBATH U TIPOBOJUTH XUMHUYECKUN IKCIIEPUMEHT;

- UCIIOJIb30BAaTh BEIIECTBA B COOTBETCTBUM C MX MPEIHA3HAYEHUEM U CBOMCTBAMU, ONMCAHHBIMU
B UHCTPYKIUAX IO MPUMEHEHHUIO;

-3KCIEPUMEHTAIBHO pa3inyaTh KUCIOTHI U MIENOYH, OJIb3YSACh UHIUKATOPaMU;

Tema 4. VI3aMeHeHUS MPOUCXOASIIUE C BEIIECTBAMU

Obyuarowuiics Hayyumcs:

-yCTaHaBJIMUBATh IPUYUHHO — CJIEJICTBEHHBIC CBSA3H MEXKAY HU3HUECKUMU CBOMCTBAMH BEIIECTB U
CIIOCOOOM pa3JIeNIeHusT CMeCeid;

-OOBSICHATh 3aKOH COXpPAHEHHUS MAacChl BEIIECTB C TOYKH 3pPEHUS aTOMHO-MOJICKYJISIPHOTO
YUCHUS;

-COCTABJIATh YPAaBHEHUS XUMHUECKHUX PEAKIIMi Ha OCHOBE 3aKOHA COXPAaHEHUsI MacChl BEIIECTB;
-KJITacCU(UIUPOBATh XUMHUYECKHUE PEAKIUU 10 YHUCIYy M COCTaBY HCXOJHBIX BEIIECTB M
MPOJYKTOB pEaKluu; TerioBoMy 3(QeKTy, HampaBICHUIO MPOTEKAHUS PEAKINH; yYaCTHIO
KaTaJn3aropa;

Obyyarowuiics NOIYYUM 03MONCHOCTL HAYUUMBCA

-OIUCBIBATh PEAKITUU C IIOMOIIBIO0 ECTECTBEHHOTO A3bIKA U SI3bIKA XHUMHUH;

- CTPOUTH CBOE MOBEACHNUE B COOTBETCTBUU C MPUHIIUTIAMH OE€PEKHOTO OTHOILIEHUS K TIPUPO/IE.

- IUTAaHUPOBATH M MMPOBOJIUTH XUMUIECCKHI SKCIICPUMEHT;

- HCTIOJIh30BaTh BEIIECTBA B COOTBETCTBUU C MX MPEIHA3HAUYEHUEM U CBOMCTBAMU, OMMUCAHHBIMH
B MHCTPYKIHUSX MO TPHUMEHEHHIO.

Tema 5. [Ipaktukywm 1. [Ipocreiiiine onepanuu ¢ BEMIECTBOM .
Obyuarowuiics Hayuumcs:



-o0pamarbcsi ¢ Ja0OpaTOpHBIM OOOPYIOBaHWEM HW HarpeBaTeIbHBIMH TpuOOpamMu B
COOTBCTCTBUH C ITpaBHUJIaMH TCXHUKHU 6630HaCHOCTI/I;

-BBITIOJHATH MPOCTEHIINE TPUEMBI pabOTHI € JTA0OPATOPHBIM 000PYAOBAHUEM;

'HaGHIOZ[aTB 3a CBOICTBaMU BCIICCTB U SABJICHUAMMU, [TPOUCXOAAIIUMU C BEIICCTBAMU
Obyyarowuiics NOIYUUM 03MONCHOCHIb HAYYUMBCA:

-OIUCHIBATh XUMHUYECKUN OKCIICPUMCHT € ITOMOIIBIO €CTCCTBCHHOI'O (pyCCKOFO) SA3bIKa U A3bIKa
XUMHU;

-JIeJIaTh BBIBOJBI 10 pe3yJIbTaTaM IIPOBEAEHHOIO 3KCIIEPUMEHTA;

- CTPOMTB CBOE TIOBEJICHHE B COOTBETCTBHH C TIPUHIIMIIAMHU OEPEKHOTO OTHOIICHHUS K IPUPOJIC.

- INTAaHUPOBATh U NIPOBOAUTH XUMHWYECKUHU OKCIICPUMCHT,

- HCITOJIb30BaTh BEIIECTBA B COOTBETCTBUU C UX MPEIHA3HAYCHUEM M CBOWCTBAMHM, OTIMCAHHBIMU
B UHCTPYKLHUAX [10 IPUMEHEHHUIO.

Tema 6. PactBopenue. PactBopsl. CBOICTBA paCTBOPOB 3IEKTPOJIUTOB.

Obyuarowuiics Hayuumcs:

-OTHCHIBATh PACTBOPEHHE KaK (PH3UKO-XMMUYECKUNA TIPOIIECC;

-WJUTIOCTPUPOBATh ~ MPUMEPAMH  OCHOBHBIE  TIOJIOKEHUS  TEOPUU  DJICKTPOIHUTUYECKOM
JMICCOIMALINH; TEHETUYECKYIO B3aUMOCBSI3b MEX/y BEIIECTBAMHU;

-XapaKTeprU30BaTh XUMUUECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHUJIOB, KUCIIOT, OCHOBAHHIA
Y COJIEH € ITO3ULIMKA TEOPHUH DIIEKTPOIIMTHYECKON TUCCOLUALNY;

-COCTABJIATh YPAaBHEHUS DJICKTPOIUTUYECKON JUCCOLMALMU KHUCIOT, OCHOBAaHUN U COJE;
MOJICKYJISIpHBIC, TIOJHBIE W COKpAalmICHHbIE WOHHBIE YpPAaBHEHHS pEaKIUil C ydacTuem
3JIEKTPOJIUTOB; YPaBHEHUS! OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUil.

-IPUBOJUTH TPHUMEPHl PEaKIUii, MOATBEPKAAOINX XHUMUYECKHE CBOWCTBA KHCIOTHBIX |
OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHHH W COJI€il; CYIIECTBOBAHHE B3aUMOCBSI3U MEXKIY
OCHOBHBIMH KJIACCAMU HEOPTaHMYECKUX BEIIECTB;

-yCTaHABJIMBATh IMPHUYMHHO-CIIEJACTBEHHBIE CBS3U: KJIACC BEIIECTBA — XMMHUYECKHE CBOMCTBa
BEIIIECTBA,

Obyuarowuiics noay4um 03MONCHOCb HAYUUMbCA!

- aHaIM3WpOBATh M OICHMBATH IMOCJIEICTBHUS IS  OKPYKAalOMeW cpeasl  OBITOBOH U
IIPOM3BOJICTBEHHOM JIEATETLHOCTH YellOBeKa, CBA3aHHON C epepaboTKON BEILECTB;

- Pa3BACHATH Ha MpuMepax (MIPUBOAMUTH MPUMEPHI, TOATBEPKIAIONINE) MAaTEPHATEHOE €IMHCTBO
U B3aUMOCBSA3b KOMIIOHEHTOB KHBOW U HEKUBOW MPUPO/II U YETIOBEKA KaK BaXKHYIO YacTh 3TOTO
€/INHCTBA,

- CTPOMTB CBOE MIOBEJICHUE B COOTBETCTBHUHM C MPUHIIMIIAMU OE€pEXHOr0 OTHOUIEHHUS K IPUPOJIE.

- IUTAHUPOBATH U TIPOBOJUTH XUMUYECKUI IKCTIEPHUMEHT;

- MCII0JIb30BaTh BEIIECTBA B COOTBETCTBUU C UX MpeIHA3HAYEHUEM M CBOMCTBAMM, OIIMCAHHBIMU
B MHCTPYKIHUSX 1O TPUMEHEHHIO.

- OKa3bIBaTh MIEPBYIO MOMOIIIb ITPU OTPABICHUX, 0)KOTaX U JPYTUX TPaBMax.

Tema 7. [Ipaktukym 2. CBOICTBa pacTBOPOB JIEKTPOJIUTOB

Obyuarowuiics Hayyumcs:

-oOpamaTbcst ¢ Ja0OpaTOpHBIM  OOOpYJOBaHHWEM U HarpeBaTelbHBIMH IpuOOpamMu B
COOTBETCTBUU C MPaBUIAMU TEXHUKH 0€30MaCHOCTH;

-BBITNIOJIHATD POCTENIINEe MPUEMBI paboTHI C Ta00PAaTOPHBIM 000PYIOBaHUEM;

-Ha0JII0AaTh 3a CBOMCTBAMH BEILIECTB U SIBJICHUSIMH, TPOUCXOSIINMU C BEIIECTBAMU
Obyuarowuiicsi NOIYYUM 803MOINCHOCIb HAYUUMBCA!

- aHAJIM3UPOBaTh U OLEHUBATh TMOCIEACTBUS JUIsl OKpYXKarolleW cpeabl OBITOBOM U
IPOM3BOJICTBEHHOM JIEATETLHOCTH YelIOBEKa, CBI3aHHOM C repepaboTKOM BEIECTB;

- CTPOUTB CBOE IIOBEJICHUE B COOTBETCTBHUHM C MPUHIMIIAMU OE€PEXKHOI0 OTHOUIEHHUS K IPUPOJE.

- INIAHUPOBATh U IIPOBOJUTH XUMUYECKUIN DKCIIEPUMEHT;

- HCIIOJIb30BaTh BEUIECTBA B COOTBETCTBUHU C MX NPEIHA3HAYECHUEM U CBOWCTBAMH, OITMCAHHBIMU
B HHCTPYKLUAX 10 IPUMEHEHHUIO.

- OKa3bIBaTh IIEPBYIO IOMOLIb IPU OTPABJICHUAX, 0XKOTaX U JPYTUX TPaBMax.



2. Conep:xaHue y4eOHOI0 mpeamMeTa.
(2 g B HEMEMIO; BCEro 68 yacom)

Beenenue ( 4 gaca.)
XuMUS KaK 4acTh ectecTBo3HaHus. [Ipenmer xumun. MeToibl MO3HAHKS B XMMUU: HAOIIOIEHHE,
9KCIIEPUMEHT, MoJieTIMpoBaHue. ICTOUHUKN XuMU4eckol nH(pOopMallnu, ee Moly4eHrue, aHalus3 u
NpEICTaBICHUE €ro pe3ynbTaroB. [IOHATHE O XWMHYECKOM »HJeMeHTe U (opMax ero
CYIIECTBOBaHUs: CBOOOJHBIX aTOMaX, MPOCTHIX U CIOXKHBIX BemiecTBax. [IpeBparienus BemecTs.
OTnnune XMMHUYECKUX peakuuil oT (u3MYecKux sBICHUNA. Ponb XMMHUM B JKM3HU YEJIOBEKA.
Kparkue cBeneHMs W3 HMCTOPUM BO3HMKHOBEHHS W Pa3BUTUS XUMHH. PoJIb OTEUECTBEHHBIX
YUYEHBIX B CTAHOBJICHUU XMUMHUYECKOi Haykn — paboTsl M. B. JlomonocoBa, A.M. Bytneposa, .
N. MenneneeBa. XuMrU4yecKasi CAMBOJIMKA. 3HAKA XUMUYECKHUX 3JIEMEHTOB U IPOUCXO0XKICHUE UX
Ha3BaHU. Xumuueckue Gopmynbl. MHAEKCH U Ko3puuueHTsl. OTHOCUTENbHBIE aTOMHAs U
MoJIeKyJiipHass Macchl. IIpoBeneHue pacueToB MaccOBOM J0JAM XHMMHYECKOTO 3JEMEHTa B
BEIIECTBE Ha OCHOBE ero ¢opmyisl. [lepuonnveckas cucrema XUMHUECKUX 3nemeHToB /J[. .
MenpeneeBa, ee CTpyKTypa: Maible M OOJNBIIME TMEPUOAbl, TPYNIbl U MOATPYIIHL.
[lepuoaunueckas cuctema Kak CHpaBOYHOE MOcoOMe A MOJYyYEHHUS CBEIEHUH O XMMMUYECKHUX
3JIEMEHTaX.
Jemonctpauuu. 1. Mogenu pa3iauuHbIX MPOCTBIX M CIOXKHBIX BemecTB. 2.Komneknus
CTEKJIIHHOW XUMHUYecKOM nocynbl. 3. Komnekuuss mMaTepualioB M M3JEIMIl U3 HUX HAa OCHOBE
amroMunus. 4. BzaumoneicTBiue MpaMmopa ¢ KUCJI0TOU ¥ TIOMYTHEHHE U3BECTKOBOM BOJIBI.
Jlaboparopubie ombIThl. 1. CpaBHEHHE CBOWCTB TBEPIBIX KPHUCTAUIMYECKUX BELIECTB U
pactBopoB. 2. CpaBHEHHE CKOPOCTM MCIApPEHHs] BObI, OJEKOJOHAa W 3TUJIOBOrO CIHMpTa C
bunbTpOBaNLHON Oymaru.

Tema 1. Atombl xumudeckux demenToB (10 gacos.)

ATOMBI KaKk (popMa CyIIECTBOBAHUSI XUMHUUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEICHUSI O CTPOCHUH
aToMOB. JloKa3aTenbCTBa CIOXKHOCTH CTpoeHHs aToMoB. OmbiTel Pesepdopma. [lnanerapnas
MOJieIb cTpoeHHs aToMa. COCTaB aTOMHBIX sijiep: MPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS ATOMHAs
Macca. B3auMOCBSI3b MOHATHI «IIPOTOH», «HEUTPOH», «OTHOCUTEIbHAs aTOMHAas Maccay.
M3MeHeHne uucia MpOTOHOB B siipe aromMa — 0Opa30oBaHHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.
M3meHeHne dncina HEHTPOHOB B siApe aToMa — oOpa3oBaHue wu30TONOB. CoOBpeMEHHOE
olnpezeNieHue MOHITUS «XUMUYECKUH areMeHT». M30Tonbl Kak pasHOBUJHOCTH aTOMOB OJHOTO
XUMUYECKOTO 3JIEMEHTA. DIEeKTPOHbl. CTpPOEHUE AIEKTPOHHBIX YPOBHEHW ATOMOB XHMMHUYECKHX
AJIEMEHTOB MaJjibIX NepuoioB. [IoHsATHE 0 3aBepLIEHHOM 3JIEKTPOHHOM ypoBHE. [lepuonnyeckas
cuctema xumudeckux siaemMenToB Jl. 1. MenzaeneeBa u cTpoeHre aTOMOB — (DU3MUECKHI CMBICIT
MOPSAKOBOTO HOMEpa »>JEMEHTa, HOoMepa TIpymmbl, HoMepa mnepuonaa. l3meHeHuwe umucna
AIIEKTPOHOB Ha BHEITHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO AJIEMEHTa — 00pa30BaHUe
MOJIOKUTEIBHBIX W OTPUIIATEIBHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METAUIOB U
HeMeTasuioB. [IpuunHbI U3MEHEHHS] METAJUTMYECKUX U HEMETANIMYECKUX CBOWCTB B MEPHUOJAX U
rpynnax. OOpazoBanue OuHapHbIX coeauHeHUd. Ilonatne o0 wuoHHON cBs3u. Cxembl
o0pa3oBaHUs MOHHOM CBs3U. B3anMoieiicTBre aTOMOB JIEMEHTOB-HEMETAIIIOB MEKIY COO0H —
00pa3zoBaHMe IBYXaTOMHBIX MOJICKYJI ITPOCTHIX BerecTB. KoBaneHTHas HEMOIsIpHAs XUMHYECKast
CBsI3b. DJIEKTPOHHBIE U CTPYKTYpHBIE (opMyIbl. B3anMoaelicTBie aTOMOB HEMETAIIOB MEXKIY
co0oif — oOpa3oBaHue OWHApHBIX COEAMHEHUNH HEMETAJJIOB. OJEKTPOOTPHUIATEIbHOCTb.
KoBanentnas monspHas cBsi3b. [IoHATHE O BaJEHTHOCTH KaK CBOWCTBE aTOMOB OOpa3OBBIBATH
KOBAJIGHTHBIE xuMmMuyeckue cBsi3u. CocrtaBieHue Qopmyn OWHAPHBIX COCIWHEHUU 10
BaJICHTHOCTH.  HaxoxaeHue  BaJeHTHOCTH 10  (opMmyne OHHAPHOTO  COEIUHEHUS.
B3anMopeiicTBHe aTOMOB METANIOB MEXKIY CO00M — 00pa3oBaHUE METANTHYECKUX KPHUCTAJLIOB.
[ToHsATHE O METATUIMYECKON CBS3H.

HemoHcTpanmu. Mogenn  atroMoOB  XMMHUYECKHMX  d3JeMeHToB. llepuonuueckas cucrema
xummuaecknx 3neMeHToB [1. 1. MennaeneeBa (pa3nudHbie GOpPMBI).



JlaGopaTopHubie omnbIThL. 3. MoaenupoBaHue MPUHIINIA JACHUCTBUS CKAaHUPYIOIIETO MHUKPOCKOIIA.
4. UzroroBneHune Moienei MoJIeKysl OMHAPHBIX COCTUHEHUI

Tema 2. IIpoctsie BemecTsa (7 4acos.)

[TonoxxeHue metamioB U HemeTauioB B Ilepuoanueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB /.
N.MenneneeBa. Baxueiiue mpocTbie BELIECTBA — METAJUIbI (3KENIe30, aTIOMUHUN, KaJIbLIHM,
MarHui, HaTpui, Kanmii). OOmmue (PuU3MYeCKHue CBOMCTBA METaUIOB. BakHeWimmue MnpocThie
BEIIECTBA-HEMETAIUIbI, 00pa30BaHHBIE aTOMaMU KHUCJIOPOa, BOIOPOAA, a30Ta, cepbl, (ocdopa,
yriaepoaa. Mouekysbsl TMPOCTHIX BEIIECTB-HEMETAIZIOB — BOAOPOJA, KHUCIOpOJa, a3oTa,
ramoreHoB. OTHoOcUTeNnbHAs MoJIeKylsipHas Macca. CHocoOHOCTP AaTOMOB XHMHYECKUX
9JIEMEHTOB K 00pa30BaHUIO0 HECKOJBKUX MPOCTBHIX BEUIECTB — aJUIOTPOIUA. AJUIOTPOIHBIE
MogudUKau Kuciopona, ¢ocdopa, onoBa. MeTalmaMuecKue W HEMETAJIHMYECKHE CBOWMCTBA
pOCThIX BemlecTB. OTHOCUTENBHOCTD 3TOr0 NMoHATUsA. Yucno ABoraapo. KonnuecTBo BeliecTsa.
Monb. Monspaas macca. MonspHblii 00beM ra3000pa3HbIX BemiecTB. KpaTHble eIHHHUIIBI
U3MEpEHUs] KOJMYeCTBa BellecTBa. PacueThl C UCHONB30BaHHWEM MOHATHH «KOJIHYECTBO
BEIIIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBII 00BEM ra30B», «4UCI0 ABOTaIPOY.
Hemoncrpanuu. O6pasupl MetamioB. [lomydenne ozona. OOpasibl 0e1oro u ceporo 0J0Ba,
6enoro u kpacHoro ¢ocgpopa. HekoTopsle MeTamibl 1 HEMETAUIBI ¢ KOJIMYECTBOM BeIecTa 1
MoJib. MoJsipHBIN 00beM ra3000pa3HbIX BEIIECTB.

JlaGopaTopHbie oOnbITHL. 5. O3HaKOMJICHHME C KOJUIGKIIMEH MeTawioB. 6. O3HakoMJIeHHE C
KOJUIEKIIUEH HEMETAJUIOB.

Tema 3. CoequHeHNs XUMUYECKUX 21eMeHTOB (12 yacos.)

Crenenp okucieHusi. CpaBHEHHUE CTEIEHU OKHUCIIEHUS U BajleHTHocTU. OmpesneneHue CTeneHu
OKHCJICHHS OJJIEMEHTOB B OuHapHbIXx coeauHeHusx. CocraBineHue ¢opmMyn OHHAPHBIX
coeIMHEHUH, o0mui crnocod Mx Ha3BaHUM. buHapHble coenMHEHUS METAIJIOB U HEMETAJIOB:
OKCHJIBI, XJOpuIbl, cynbuael u mp. CoctaBieHue ux ¢opmyn. bunapHble coenuHeHUs
HEMETAJUIOB: OKCHJbI, JIETy4yHMe€ BOJOPOJHBIE COEIUHEHHUS, WX COCTaB U Ha3BaHUS.
ITpencraBuTeNn OKCUIOB: BOJA, YIVIEKUCIBIN a3, HETalleHast u3BecTb. [IpeacraBureny aeTyunx
BOJIOPOJHBIX COEIMHEHUH: XJIOpOBOJOpoa M ammuak. OCHOBaHHSA, MX COCTaB U Ha3BaHUS.
PactBopuMocTs ocHOBaHmii B Boze. IIpencraBurenu mienodeil: rMApPOKCUABI HATPUS, Kalus U
kanpius. lloHsaTne 00 MHOUMKAaTOpax M KAadyeCTBEHHBIX peakuusx. KucioTsl, UX cocTaB M
Ha3BaHus. Knaccudukanus xucnor. I[lpenctaBuTenu KHCIOT: cepHasl, COJsHAs, a30THasl.
[Tonstue o mkane kuciaotHocTH (mkana pH). M3menenue okpacku muaukatopoB. Coin Kak
IIPOM3BOJHBIE KUCJIOT U OCHOBAaHMM, MX COCTaB M Ha3BaHMs. PacTBOpUMOCTH coiei B BOJE.
[IpencraBuTtenu cosiel: XJopuJ HaTpus, KapOoHaT u ¢ocdar kanbuus. AMopdHbIE U
KPUCTAJIJIMYECKHE BEIIECTBA. MEKMOJIEKYISIPHBIE B3aUMOJAEHCTBUA. THUIBI KPUCTAITIMYECKUX
pemeTok. 3aBUCUMOCTb CBOWCTB BEHIECTB OT THUIOB KPUCTALIMYECKUX peIIeTOK. YucTeie
BemecTBa U cMecu. [IpuMepsl KHUIKUX, TBEPABIX U ra3o00pa3HbIX cmeceid. CBONWCTBA YMCTBIX
BelecTB M cMmecell. X coctaB. MaccoBasgd u oObeMHAast JOJIM KOMIIOHEHTa CMeCH. Pacuersl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MTOHSITHS «JI0JISI».

Hemonctpammu. O6pasnpl OKCHIOB, KUCIOT, OCHOBAHUW W cojied. Mojenn KpUCTaNIMYeCKuX
pELIETOK XJIOpuJa HaTpusl, anmasa, okcuaa yriepona (IV). KucinoTHo-mienounsie HHIMKATOPBI,
M3MEHEHHE MX OKPACKH B Pa3jMYHBbIX Cpelax. YHHUBEpCaJIbHbIH MHAMKATOP U U3MEHEHHUE €ro
OKpacKHU B pa3yinuHbIX cpenax. [lkama PH.

JlaGopaTopubie ombITHL. 7. O3HAKOMJICHHE C KOJUIGKIIMEH OKCHIOB. 8. (O3HAKOMJICHHE CO
cBoiictBamu ammuaka. 9. KauecTBeHHas peakuus Ha yraekucislid ra3. 10. Onpenenenne pH
PacTBOPOB KHUCIIOTHI, mejaoun U Bojabl. 1 1. Onpenenenne pH TMMOHHOTO U SI0JIOYHOTO COKOB Ha
cpeze miofoB. 12. O3HakomiieHHE C KoJUeKIHer couneit.13. O3HakoMmieHue ¢ KOoJleKIuen
BEIIECTB C pa3HbIM THUIOM KPHUCTAUIMYECKOW pemeTrku. HM3rotoBieHue  Mopeneut
KPUCTAJNTMYECKUX pemeTok. 14. O3HakomiieHHe ¢ 00pa3loM FOPHO MOPOIBL.

Tema 4. 3menenus npoucxosiiue ¢ Berectsamu (10 wacos.)



ITousTue ﬂBJ'ICHI/If/'I, CBA3aHHBIX C HW3MCHCHUAMHU, HNPOUCXOIAINIMMH C BCHICCTBOM. HBJ’ICHI/IH,
CBA3aHHBIC C U3MCHCHHCM KPHUCTANIMYCCKOIO CTPOCHUA BCHICCTBA MHpPHU IMOCTOAHHOM CTro

cocraBe, — @HSH‘IGCKHG sBlIcHHUA. DOU3NYECKHEe SBJICHUS B XHMHH: JUCTUILIIAL A,
KpucTalindaluus, BbIIIAPUBAHHUC W BO3IOHKa BCIICCTB, (1)I/IJIprOBaHI/Ie )51 HGHTqu)yTHpOBaHHe.
HBJ’ICHI/IH, CBA3aHHBIC C USMCHCHUEM COCTaBa BCUICCTBA, — XHUMHNYCCKUEC PCAKIIUU. HpI/ISHaKI/I u

YCJHOBHUS IPOTEKAHUS XUMHUUYECKUX peaKkUuid. BoleieHUe TEIIOThl U CBETAa — PEAKIIUU TOPEHUS.
[TonsTe 00 5K30 - M SHIOTEPMHUYECKHX pPEAKIUAXK. 3aKOH COXPAHEHHS MacChl BEIECTB.
XUMHYECKUE YpaBHEHUs. 3Hau€HHE WHAECKCOB M Kod(¢umuentoB. CocraBieHHe ypaBHEHHM
XUMUYECKHUX peakuui. PacueTsl M0 XMMHUYECKUM ypaBHEHUsIM. Pemienue 3a1au Ha HaXOXKJIEHUE
KOJINYECTBA, MAcChl HJIM OObeMa MPOJYKTa PEaKIUH IO KOJIMYECTBY, Macce WIH O0beMy
MCXOJIHOTO BellecTBa. PacyeTsl ¢ MCIOIb30BAaHUEM MOHATHS «0JIs1», KOTAa UCXOTHOE BEIECTBO
JIaHO B BHJIE pacTBOpa € 3aJaHHOW MacCOBOM [0JIEHM PACTBOPEHHOI'O BELIECTBA MIIM COIAEPIKHUT
ONpENENCHHYI0 00 mnpuMeceid. Peakuuum pasnoxenus. IlpencraBieHne o ckopocTu
xuMuueckux peakuuii. Karammsatopsl. @epMmenTtsl. Peakiuu coenuHenus. Karanutudeckue u
HEKaTATUTUYECKUE peakiuu, oOpaTuMble U HeoOpaTuMble peakiuu. Peakuuu 3amemienus. Psn
AKTMBHOCTH METAJJIOB, €r0 MCIOJIb30BAaHUE I NPOTHO3MPOBAHUS BO3MOKHOCTH IPOTEKaHUS
peakuMii MeXay MeTaulaMu U KHCJIOTaMU, PEaKLUi BBITECHEHUS OJTHUX METAJUIOB U3 PACTBOPOB
UX coJied JpyruMu Metaiiamu. Peaknum oOmena. Peakiuu HeWTpanuzanuu. Y CIoOBUS
MPOTEKaHUs peakiuii oOMeHa B pacTBopax A0 KOHIA. THIBl XUMUYECKUX PeaKIuil Ha mpuMepe
CBOWMCTB BOJbl. Peakuusi pas3nokeHuss — DdJEKTpPOoJau3 BOJbl. Peakuwu coequHeHUsT —
B3aUMOJICHCTBUE BOJBl C OKCHJAMHM METAJUIOB M HEMETAJUIOB. YCJIOBUE B3aUMOJACHCTBUS
OKCHJIOB METAJUIOB U HEMETAUIOB ¢ BoAoW. [loHsTne «ruapokcuap». Peaknuy 3amemeHus —
B3aMMOJICICTBHE BObI C MeTaJuIaMU. Peakiiuu oOMeHa — FUApOIIU3 BEIIECTB.

Hemoncrpamuu. [Ipumepsr Gu3ndeckux sIBICHUH: a) TutaBieHue napaduHa; 0) pacTBOpEHUE
OKpaIlleHHBIX coJiei; B) Auddy3us AYMHCTHIX BemecTB. [IpuMepbl XUMUYECKUX SIBICHUN: a)
ropeHue Maruus; 0) B3aMMOIEHCTBUE COJITHON KUCIOTHI C MPaMOPOM MJIM MEJIOM; B) MOJIy4E€HUE
ruapokcuaa Meau (I); 1) pacTBopeHHME TMONYYEHHOTO THUIPOKCHIA B KHUCIOTax; )
B3aumojeiicteue oxcuga meau (II) ¢ cepHoOMl KHCIOTOM TpW HarpeBaHUU; €) PpPa3JIOKEHUE
NepMaHraHaTa Kalus; 3) B3aUMOJeHCTBHIE pa30aBICHHBIX KHCIOT C METAIIJIAMH.

JlabopaTtopubie onbIThl 15. [IpokanuBanue Meau B TUIAMEHH CIIUPTOBKU. 16. 3aMelieHne Meau B
pactBope xiopuna meau (1) sxenesom.

Tema 5. IIpaktukym 1.

[pocreiitime onepaiyu ¢ BemecTBoM (5 4acoB)

1.IIpu3HaKn XMMHUYECKHUX PEAKIIHM.

2.IlpuroToBiieHne pacTBOpa caxapa U pacueT ero MaccoBOil 10JIM B pacTBOPE.

MarepuanbHo — TexHHUEcKast 0a3a 1eHTpa «Touka pocTay, IulaHupyemas  AJs
UCIIONIb30BaHUs Ha ypokax xumun B 8 kiacce: [{udpoas mabopatopus ¢ JaTYUKAMU: TaTIHK
TEeMIEPATypPhI

IJIATHHOBEINA U TepMOHapHBIﬁ, OINTHYECKOI IIJIOTHOCTH, pH, QJICKTPOIIPOBOAHOCTH, XJIOPHUJ —

MOHOB, HUTPAT — HOHOB; ammapaT Mg MPOBEASHUS XUMHUYECKHUX pPEaKIuii, mpudop
TS

JEMOHCTpAllMM 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOM peakluud OT pa3IudHbIX
¢akTopos,

NUMeTKa — J03aTtop, OaHs KOMOMHHpOBaHHas, MPUOOp Ui MOJydeHus Tas3oB. Llenbro
paciiMpeHusl MPaKTUYECKOro JMana3oHa MpeaMeTra «XuMus», B 8 Kjacce BBEICHBI
JIOTIOTHUTEJIbHBIE J1a00paTOPHBIE U MPaKTUUYECKHE paObOThI, C UCIIOIB30BaHUEM 000PYAOBAHUS
nenrpa «Touka pocTtay.

Crcok 1abopaTOpHBIX paboT Mo Kypcy «Xumus» § Kiacce



Ne n/mt Ha3zBanue nabopaTopHoii paboTbl

1. W3y4yeHue cTpoeHus IIIaMEeHU
2. PaznoxeHue BOAbI 21EKTPUIECKUM TOKOM
3. Omnpeznenennie KOHIEHTPALMK BELIECTB KOJIOPUMETPUIECKMM METOJOM 110

KaIuOpOBOYHOMY I'paduKy

4. Omnpenenenue pH pacTBOpOB KHUCIIOT U IIETOYECH

(B TemaTmueckoM MIIaHUPOBAHUU YPOKH, HA KOTOPBIX HCIONb3YETCA JIaHHOE
ob0opynoBanue, o6o3HaueHo 3HakoM TP)

Tema 6. PactBopenue. PactBopsl. CBoICTBa pacTBOPOB 3JIEKTPOIUTOB. (18 yacos.)

PactBopenune kak (usuko-xumudeckuil mponecc. [loHstue o rugparax M KpUCTaIOTHApaTax.
PactBopumocTs. KpuBble pacTBOpUMOCTH KaK MOJENIb 3aBUCHMOCTH PacTBOPHUMOCTH TBEPBIX
BEUIECTB OT TeMIeparypbl. HachlllleHHbIE, HEHACBIIEHHBIE U IIEPECHILICHHBIE PACTBOPBI.
3HavyeHHe PacTBOPOB JJISI IPUPOJBI U CETBLCKOTO X03sKcTBA. [loHATHE 00 IMEKTPOIUTUYECKON
JUCCOLMALMU. OJIEKTPOJIUTHl M HEDJIEKTPOIUTHL. MeXaHW3M [IHUCCOLMALUN DIIEKTPOJIUTOB C
pa3IUYHBIM XapakTepoM CBsi3U. CTeneHb AJIEKTPOIUTHYECKON aucconuanuu. CuibHbIE U
ciabple 37eKTpOaUTHl. OCHOBHBIE TOJIOKEHUS TEOPUU DIEKTPOJIUTHUECKOW IHCCOLMALIUU.
Honnble ypaBHeHUs peakuui. Peakuun oOmeHa, nayue a0 KoHua. Knaccugukanus MOHOB U
ux cBoicTBa. Kucnorsl, ux kiaccugpukanus. Juccouuanust KMUCIOT U MX CBOMCTBa B CBETE
TEOPUM DJIEKTPOJIUTUYECKON aucconranvyd. MOJIEKYJIIpHbIE M WOHHBIE YPaBHEHHUs PEaKIUH.
B3aumopneicTBue KHUCIOT € MeTallaMU. OJIEKTPOXMMHUYECKUH PpAJl HaNpsHKEHUH METaJuloB.
B3aumoneiicTBue KMCIOT C OKCHIaMU METaioB. B3anmoseiicTBie KUCIOT ¢ OCHOBaHUSIMH —
peakuus HeWTpanuzauuu. B3aumojeiicTBue KucioT ¢ cossiMu. Vcmonb3oBaHMe TaOIMIBI
pacTBOPUMOCTH Ul  XapaKTEPUCTUKU XHUMHUYECKUX CBOMCTB KHUCIOT. OCHOBaHUS, HX
kiaccugukanus. Jlucconnanysi OCHOBaHUN M UX CBOMCTBA B CBETE TEOPUU IJIEKTPOIUTUYECKON
oUccolManny. B3amMmomelicTBME  OCHOBAaHMM ¢ coiiiMu. lVcmoip3oBaHuWe  TaOJIHIBI
pacTBOPUMOCTH JJI1 XapaKTEPUCTHKM XHMMHUYECKMX CBONCTB OCHOBaHUWil. B3ammonelictBue
niesoyel ¢ okcyaamu HemertauioB. Conu, MX OuccOnManus W CBOWCTBA B CBETE TEOPUU
AIIEKTPOIMTUYECKOM aucconranuu. B3anMopeicTBre cojeil ¢ mMeramiamMu, 0COOEHHOCTH 3THX
peakuuii. BzaumonelictBue coneit ¢ consimu. Mcnonb3oBaHue TaOIUIBI PacCTBOPUMOCTH ISt
XapaKTEePUCTHUKN XUMHUYECKUX CBOMCTB coneil. OO0o0meHne cBeaeHuid 00 OKcHIax, HuX
KJIacCU(UKalMu U cBOMcTBax. ['eHeTHueckue psapl MeTalljia U HeMeTauia. ['eHeTnueckas CBA3b
MEXy KJaccaMM HEOpPraHMUYECKHUX BewecTB. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.
Omnpenenenue cTerneHel OKUCISHUS AJI 3JIEMEHTOB, 00pa3yIoUINX BEIIECTBAa Pa3HBIX KJIacCOB.
Peakumu mMoHHOrO OOMEHa M OKHUCIHMTEIbHO-BOCCTAHOBHUTEIbHBIC peakuuu. OKHCIUTETh |
BOCCTAHOBUTENb, OKHUCIIEHWE M BOCCTaHOBJICHHE. (COCTaBIIEHHME YPABHEHHMM OKHCIHTEIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil METOJIOM 3JIeKTpOHHOrO Oananca. CBOMCTBA MPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAIIJIOB, KMCIIOT U COJIEH B CBETE OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKIIAM.



JemoncTpanuu. VicipiTaHue BEIIECTB U MX PACTBOPOB Ha 3JIEKTPOMPOBOJHOCTh. 3aBUCHUMOCTH
ANEKTPONPOBOJHOCTU YKCYCHOW KHCIJIOTBI OT KOHILIEHTpauuu. B3auMoaencTeue HMHKa ¢ CEpO,
coystHOM kucinotol, xyopumom memau (II). T'openwe maraus. B3aumoneicTBue XJIOpHOW U
CEpPOBOJAOPOIHOM BOJIBI.

JlaGopaTopubie ombIThl 17. B3aumoaeiicTBiue pacTBOPOB XJIOpPHAAa HATPUsS W HUTpaTa cepedpa.
18. TlonmydyeHue HEpacTBOPUMOIO THUIPOKCHJIA M B3aMMOJEHCTBHE €ro C KucioTamu. 19.
BzanmopeiictBre kuciiotr ¢ ocHoBanusaMH. 20. B3aumoaeicTBre KMCIOT ¢ OKCHIaMHU METaJljIoB.
21. BzaumoneciicTBue KHCIOT C MeTaiamMu. 22. B3aumMOJEHCTBHE KHCIOT € COIIMH. 23.
BzauMmogeiictBue 1menodyer ¢ kuciaoramu. 24. BsauMmopaeiicTBHe IeIOoYEr C  OKCHIAMU
HeMmeTayuioB. 25. BzaummopeiictBue mienouedl ¢ comsimu. 26. Ilomyuenume u  cBOMcCTBa
HEPACTBOPMMBIX OCHOBaHHUi. 27. B3aumojeiicTBue OCHOBHBIX OKCHIOB C KHCIOTaMH. 28.
BsaumMoneiicTBe OCHOBHBIX OKCHUIOB C BOXOH. 29. B3auMoneicTBME KHCIOTHBIX OKCHIOB C
menoyamMu. 30. B3anMonelcTBie KHUCIOTHBRIX OKCHUIOB ¢ Bomoil. 31. B3aumonelcTBue cojiel ¢
kucioramu. 32. B3auMojeiicTBre cosel ¢ menodamu. 33. B3aumoneiictBue coleii ¢ coisamu. 34.
B3anMopeiicTBre pacTBOPOB COJICH ¢ METaIaMH.

Tema 7. Xumus 1 ku3Hb. (2 yaca)

XuMusg B TOBCEOHEBHOW KHW3HU. Moromme u ductamme cpeacrsa. l[Ipasuma
O0e3omacHO ~ pabOTHI co CpeACTBaMH OBITOBOM  XHWMUH. brrroBas
XUMHUYECKAst TPAMOTHOCTb.

Tema 8. [Ipaktuxym 2. CBoiicTBa pacTBOPOB 3JIeKTpoauTOB (1 vac.)
Penrenue skcriepuMeHTaIbHBIX 33/1a4.

3.TEMATUYECKOE ITJTAHUPOBAHUE

Ne HasBanune TeMbl KonngectBo [IpakTnueckue KoHTposibHBIE
TJIaBBI 4acoB paboThl aboTBI
Baenenue 4
1 ATOMBI XUMHUYECKUX 3JIeMeHTOB | 10 Nol
2 ITpocTele BeniecTBa 7
3 Coenunenus XUMHYECKux | 12 No2
HIIEMEHTOB
4 W3menenus, mnpowucxomsmme ¢ | 10 Ne3
BEIIECTBAMHU
5) [Tpaktukym 1. «lIpocteiimue | 5 Ne 4,5
OTIepaINH C BEIIECTBAMI
6 PacTBopenmue. PactBops!. | 18 No4
CaoiicTBa pacTBOpOB
DJIIEKTPOJIUTOB. NeStipomeskyTouHas
aTTecTaIus
(Tect)
7 XUMHS U )KU3HDb 1
8 [Tpaktukym 2.  «Coiicta | 1 Ne6
PacTBOPOB JJIEKTPOIUTOBY
Bcero 68 3 9)




PabGouyas nporpamMMa nmo XuMuu JJi9 o0yyamommxces 9 kiacca

PabGouast mporpamma mnpenHa3HadeHa IS M3yYCHUS XUMHH B 9 Kjacce  cpemHeu
obmieoOpazoBarenpHoOi MmKoAbl 1O y4eOHuky O.C. I'abpuensHa «Xumus. 9 kiacc», ®I'OC,
Mocksa. [Ipoda, 2016r.

1. Mnanupyemblie pe3yJibTAThI
Temal.Obwasn xapakmepucmuxa Xumuueckux 31eMeHmo8 U XUMU4ecKux peaKyui.
Obyuarowuiics Hayyumcs:
- JaBaTh XapaKTepUCTUKY XUMHUYECKOMY 3JIEMEHTY IO HX NojoxkeHuio B llepuomnueckoii
cucTeMe XxuMuueckux 3jaemenToB JI.M1.MeHaeneena;
-HMCII0JIb30BATh MPU XapaKTEPUCTHKE BEIIECTB MOHATHUSA: aTOM, MOJIEKYJa, XUMUYECKUIN JIEMEHT,
XUMHUYECKHH 3HAK, BEIIECTBO, IPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, (PHU3MUECKUE H
XUMHUYECKHE SBJICHUS, KOI(PPUIUEHTHI, MHAEKC, OTHOCUTEJIbHAsA aTOMHAasi U OTHOCUTEIHHO
MOJIEKYJISIpHAsl MacChl, MaccoBas J10JIs JIEMEHTAa;
-KJ1accu(UIIMPOBATh BEIIECTBA [10 COCTaBY Ha MPOCTHIE U CIIOXKHBIE;
-ONKMCHIBaTh  ()OPMBI  CYIIECTBOBAaHHMS XHMHYECKHX  OJIEMEHTOB, TaOmuuHyro (opmy
[lepuoanueckoit CHUCTEMBbl XHUMHUYECKHUX JIIEMEHTOB, TIOJIOKEHUE OJJIEeMEHTa B Tabmuie
J.M.MenneneeBa, UCHONB3Yysl NOHATHUS — NEPUOA, IpyIlla, I[VIaBHAs MOATpyIIa, MNoOouyHas
NOArpymma.
Obyuarowuiics noay4um 603MOICHOCb HAYUUMbCA:
- ONBIT HAOJIIO/ICHUS U OMHCAHUS N3YYEHHBIX KJIACCOB HEOPTAaHUYECKUX COSAMHEHUMN, TIPOCTHIX U
CJIOXKHBIX BELIECTB, JIEMOHCTPUPYEMBIX M CaMOCTOSTEIbHO MPOBOJMMBIX SKCIIEPUMEHTOB, a
TaKKe XUMHUYECKHX PpEeaklMid, MPOTEKAIIIMX B HPUPOJe U B OBITY, UCHOIB3YS VIS 3TOTO
€CTECTBEHHbIHN (PYCCKHM, POJHOM) A3bIK U S3bIK XUMUU;
-yMEHUE KJIacCU(PHUIMPOBATh HU3YUYEHHbIE OOBEKTHI M SBJICHUSA, JEJlaTh BBIBOABI U
YMO3aKJIIOUYEHUS U3 HAOII0AEHNUH, U3YYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh
CBOMCTBAa HEN3YUECHHBIX BEILIECTB I10 aHAJIOTMH CO CBOWCTBAMHU M3Y4YEHHBIX;
-yMEHHUE CTPYKTYpPUPOBaTh M3YYEHHBIN MaTepuaa U XUMHUYECKYI0 MH(OPMALHIO, TOJYyYECHHYIO
U3 JIPYTUX UCTOYHHUKOB.
-IPOBOJIUTH HAOJIIOJCHHSI CBOMCTB BEIIECTB U SBJICHUI, TPOUCXOIAIINX C BEILIECTBAMU;
-c0o0JII0/1aTh MpaBUJIa TEXHUKH O€30MacHOCTU IMPU MPOBEJCHUN HAONIOJCHUN U J1a00paTOPHBIX
OTIBITOB.

Tema 2.Memannoi.

Obyyarowuiica Hayyumcs:

-laBaTh XapaKTEPUCTUKY XUMHUUYECKOMY DJIEMEHTY METaJLTy IO MoyokeHuio B [leproandeckoit
cucreMe Xumudeckux sieMeHToB [I.1.Menzeneesa;

-oTpeAieTATh o0mue (U3MUecKue CBOWCTBA METAUIOB W CIUIABOB, 3HATH HMX CBOWCTBA W
3HaYeHHUE.

-OTMCHIBAaTh XMMHYECKHE CBOIMCTBa METAJNIOB KaK BOCCTAHOBHTENEH, a TaKkKe B CBETE HX
MOJIOKEHUS B DIIEKTPOXUMHUYECKOM Psily HAPsDKEHUM METalIoB.

-OTHCHIBATh OOMIIHE CTIOCOOBI TIOTYYECHHUSI METAILIOB.

-1 OyZieT 3HaTh KOPPO3HUIO METAIIJIOB U CIIOCOOBI OOPHOBI C HEl.

-yCTaHaBJIMBATh MPUYMHHO-CIICJICTBEHHBIC CBSI3U: CTPOSHHE -CBOMCTBA BEUIECTB — MOJTyUYCHUE —
pUMEHEHHE.

Obyuaiowuiics NOIYYUM 03MONCHOCIb HAYUUMBCA:

-IPOBOAUTH HAOMIOZACHUS 3a CBOMCTBAMU BEUIECTB U SBICHHUSAMM, MPOUCXOAALUIMMU C
BEIICCTBAMH,

-CTPOUTH CBOE MTOBEJICHHE B COOTBETCTBUH C MPUHIIUIAMU OEPEKHOTO OTHOIIEHUS K IPUPOJIE.

- IUTAHUPOBATh U POBOJUTH XUMUYECKUNA IKCIIEPUMEHT;

- HCIIOJIb30BAaTh BEILIECTBA B COOTBETCTBUU C MX MpeIHA3HAYEHUEM M CBOWCTBAMM, OMIMCAHHBIMU
B MHCTPYKLUSAX [0 IPUMEHEHHUIO;

-co0JI0/1aTh MpaBUjIa TEXHUKH 0E30MacHOCTU IMPH MPOBEICHUN HAOMIOICHUN U J1a00paTOPHBIX
OIIBITOB.



Tewma 3.1Ipaxmuxym 1. Ceoticmea memannios u ux cOeOUHeHul.

Obyuarowuiicss Hayuumcs:

-oOpamarbcst ¢ JlabopaTOpHbIM 00Opy/ZOBaHMEM ¥ HarpeBaTelbHBIMH NpUOOpaMU B
COOTBETCTBUHU C MPaBUIIAMU TEXHUKH 0€30MaCHOCTH;

-BBITNIOJIHATDH MPOCTENIIE MTPUEMBI paboTHI C Ta00PaTOPHBEIM 000PYIOBaHUEM;

-Ha0JII0AaTh 32 CBOMCTBAMH BEILIECTB U SIBJICHUSIMHU, TPOUCXOSIINMU C BEIIECTBAMU;
-IPOBOJIUTh HAOJIIOJICHUA 32 CBOMCTBAMH BEWIECTB U SBICHHUSIMM, TPOUCXOISIIIUMH C
BEIIECTBAMH.

Obyuarowuiics noLyyum 603MONCHOCHb HAYUUMbBCSL:

- aHaANM3UpOBaThb M OLEHUBATh IMOCIEACTBHS JJIsi OKpYXKaroliei cpeabl OBITOBOM U
IIPOM3BOJICTBEHHOH JIEATETLHOCTH YeJIOBEKa, CBA3aHHOMU C mepepaboTKON BEILECTB;

- CTPOUTH CBOE MOBEACHHUE B COOTBETCTBUU C MPUHIIUIIAMH OE€pPEKHOTO OTHOLIEHUS K IPUPO/IE.

- IUTAHUPOBATH U TIPOBOJUTH XUMUYECKUN IKCTIEPUMEHT;

- HCIOJIb30BaTh BEUIECTBA B COOTBETCTBUU C MX MPEAHA3HAUYEHUEM U CBOMCTBAMU, ONMHUCAHHBIMU
B MHCTPYKLHUSX IO TPUMEHEHHIO.

- OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABJICHUSIX, OKOTaX U JPYTUX TpPaBMax.

Tema 4. Hememannoi.

Obyuarowuiicss Hayuumcsi:

-OIHUCHIBATh (PU3NYECKUE U XUMHUYECKHUE CBOKWCTBA HEMETAIIIOB;

-XapaKTepru30BaTh AJJIOTPOIHBIC BUIOM3MEHEHUSI HEMETAIIOB;

-COCTABJIATh ypPaBHEHUS OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX M MOHHBIX pPEaKUUW C y4acTHEM
HEMETAJIJIOB U MX COCIUHCHHUIA;

-00BSCHATH OTHOCUTEIIBHOCTh ITOHATHH METAJLT M HEMETAJLI

-yCTaHaBIIMBAaTh MPUYNHHO-CJIC/ICTBEHHBIC CBSI3U: CTPOCHUE -CBOMCTBA BEIIECTB — MOJYYCHHE —
MIPUMEHEHUE.

Obyuarowuiicst NOIY4YUm 803MONCHOCHb HAYUUMbBCSL:

- aHaANM3WpPOBaTh U OIEHUBATh TMOCIEACTBUS [UIsl OKpYXKaromiel cpeibl OBITOBOM U
MIPOU3BOJICTBEHHON JCSITEIIBHOCTH YEJIOBEKA, CBA3AHHOM C repepaboTKON BEIIECTB;

- Pa3bSICHATH Ha MpuMepax (MPUBOAUTH MPUMEPHI, MOATBEPKAAIOIINE) MATEPUATHLHOE €TUHCTBO
Y B3aMMOCBS3b KOMITOHEHTOB KMBOW 1 HEKUBOW MPUPOJIBI U YEJIOBEKA KaK BAKHYIO YaCTh 3TOTO
€JIMHCTBA;

- CTPOUTH CBOE MOBEICHHE B COOTBETCTBUH C MPUHIIUIIAMH O€PEKHOTO OTHOIICHHS K TIPUPOJIE.

- INTAHUPOBATh U IPOBOJUTH XUMUUECKUIN IKCIIEPUMEHT;

- UCIIOJIB30BAaTh BEIIECTBA B COOTBETCTBUH C UX MPETHA3HAYCHHEM U CBOWCTBaMH, OMTUCAHHBIMHU
B UHCTPYKIUAX MO MPUMEHEHHIO.

Tema 5. Ilpaxmuxym 2. Ceoticmea Hememanios u ux coeOUHeHull

Obyuarowuiicss Hayyumcs:

-oOpamatbcst ¢ JlabopaTOpHbIM O0Opy/ZOBaHMEM ¥ HarpeBaTelbHBIMU MpUOOpamMu B
COOTBETCTBUH C MPABUIIAMH TEXHHKHU 0€30MTaCHOCTH;

-BBITIOJIHATH MPOCTEHIINE TPUEMBI pabOTHI € TA00PATOPHBIM 00OPYIOBAHHUEM;

-Ha0JIFO1aTh 32 CBOMCTBAMU BEIIECTB U SBJICHHUSIMH, TPOUCXOSAIIMMH C BEIIECTBAMU
Obyyarowuiics NOIYYUM 03MONCHOCTL HAYUUMBCA

-OMUCHIBATh XUMHYCCKHIA IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOT0) SI3bIKA M SI3bIKA
XUMUH;

-JIeaTh BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO SKCIICPUMEHTA,

- CTPOUTH CBOE MOBEACHNUE B COOTBETCTBUU C MPUHITUNIAMH OE€PEKHOTO OTHOILIECHUS K TIPUPO/IE.

- IJTAaHUPOBATh U MMPOBOJUTH XUMUYECKHI SKCTIEPUMEHT;

- HCTIOJIh30BaTh BEIIECTBA B COOTBETCTBUU C MX MPEIHA3HAUYCHUEM U CBOHMCTBAMU, OMMUCAHHBIMH
B MHCTPYKIUSX 110 IPUMEHEHHUIO.

Tema 6.0000weHue 3Hanutl no Xumuu 3a Kypc 0CHOBHOU UIKOJIbl

Obyuarowuiics Hayuumcsi:



-00BSCHATh 3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB 3JIEMEHTOB M MX COCIMHEHUH B TEpHOJaX U
rpynmnax B CBETE MPEACTABICHUN O CTPOSHHWU aTOMOB JJIEMEHTOB, B3aWMOCBSI3b CTPOCHUS H
CBOMCTB BEIIIECTB.

-KJIacCU(UIUPOBATh XUMUYECKHE PEAKIMH 10 PA3JIMYHBIM MPU3HAKaM (YHCIO M COCTaB pea-
THPYIOIIMX M 00pa3yIOIIMXCS BEIISCTB; HAJIMYUE TPAHMIBI pazzuena ¢a3; TerioBoi 3ddekr;
W3MCHCHHE CTENCHEeW OKHUCICHUS AaTOMOB; WCIOJNB30BaHME KaTajau3aTopa; HaIpaBJICHUE
MIPOTEKAHU).

-XapaKTepU30BaTh CKOPOCTh XMMHUYECKHUX PeaKIuii U (haKTOPbI, BIUSIOMNE Ha HEE;

-laBaTh XapaKTePUCTHKY  MeTajilaM, HeMeTallaM, OKCHJIOB, THUIPOKCHIAM (OCHOBAaHUSIM,
KHCTIOTaM, aM(OTEPHBIM THUIPOKCHUIAM), COJISIM; HMX COCTaBy, KIAacCU(PUKANUKA U OOIUM
XUMHYECKHM CBOMCTBAaM B CBETE TEOPUH IICKTPOIUTHICCKON TUCCOIIMAIIUH.

-COCTABJIATh TCHETHUUYECKUE PSIIbI METAJIa, HEMETaJlIa U TIEPEXO0THOTO METalIa.

Obyuarowuiics NOIYUUM 803MONCHOCTb HAYYUMBCS

-yMEHUE KIaCCH(PUIIMPOBATh W3YYCHHbIE OOBCKTHI W  SBJICHHS, J€NaTh BBIBOABI U
YMO3aKITIFOUCHHUS U3 HAOJFOICHUH, M3YYCHHBIX XUMHYCCKIX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh
CBOMCTBa HEM3YUCHHBIX BEIIECTB IO aHAIIOTHH CO CBOWCTBAMU U3YUCHHBIX;

-YMEHHE CTPYKTYpPHUPOBATh M3Yy4YCHHBIH MaTepHal U XUMHYECKYI0 MH(OpPMAIIHIO, TIOJTYYCHHYIO
U3 IPYTHX UCTOYHHUKOB.

-[IPOBOJIUTH HAOJIIOJICHHSI CBOMCTB BEIECTB M SBJICHHM, IIPOUCXOMISIIUX C BEIICCTBAMHU;

2. Copep:xanue y4eOHOr0 nmpeamera.
(2 yaca B Hezemo; Bcero 68 yacos)

Tema 1. Obwas xapakmepucmurka XumMu4eckux 31emMeHmos u xumuveckux peaxyuil (10 u)
XapakTepucTuKa 3JEMEHTa IO €ro MojoxkeHuro B Ilepuoanueckoil cucreMe XHUMHUYECKUX
anemenToB JI.M1. MenneneeBa. CBoiCTBa OKCUOB, KUCIOT, OCHOBAHUN U COJIEH B CBETE TEOPUU
ANEKTPOJIUTUYECKON JUCCOLMALIMM U OKHUCICHHS-BOCCTaHOBIEHUS. [loHATHE O mNepexoIHbIX
aneMeHTax. AMQOTEpHOCTh. [ 'eHeTnueckuii psij nepexogHoro snemeHTa. [lepuoandeckuii 3akox
u Ilepuomnueckas cucrema xumuueckux dnemeHToB JI.M. MenneneeBa. Xumuueckas
OpraHu3alus )KUBOW U HEXUBOU MPUPOAbI. XUMUYECKUN COCTaB SApa, MAHTUU U 36MHOU KOPBI.
XUMHYECKUE OHJIEMEHThl B KJIETKAX JKUBBIX OpPraHU3MOB. Makpo- HU MHMKPO3JIEMEHTHI.
O06oO0mIeHre cBeIeHU 0 XMMHMYECKHX peakuusx. Kmaccupukaius XUMHUYECKUX PEaKIUil 1Mo
pa3MYHBIM TPHU3HAKAM: «UHUCIO M COCTaB pEArupyrolMX U OO0pa3yIOUIUXCS BEIIECTBY,
«TeraoBor  3(PPexT», «HanmpaBlIEHUE», «U3MEHEHHE CTENEHEH OKMCIEHUS 3JIEMEHTOB,
00pa3ymoIux pearupyrolme BenecTBay, «(pa3a», «MClIoib30BaHue KaTanuzaropa». [lonarue o
CKOPOCTH XHMMHYECKOWU peakuuu. DaKkTophl, BIUSIONIME HAa CKOPOCTh XUMHUYECKHUX DPEAKIUH.
Karanuzatops! 1 karanus3. MHTHOUTOPHI. AHTHOKCHIAHTHI.
Hemoncmpayuu. Paznuunbie dopmbl [lepuogundeckoit tabmumer .M. Menneneea. Mogenu
aTOMOB JJIEeMEHTOB 1—3-ro mepuooB. Mojenb CTPOCHHUS 3E€MHOrO Iiapa B MOTEPEYHOM
paspese. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM PeaKIuu OT: 1) IPUPOIbI pEarupyromnuX BEIIeCTB;
2) KOHUEHTpaluu pearupyrolux BelIecTB; 3) IUIOWAAM CONPUKOCHOBEHHUS PEArupyIOIINX
BEUIECTB («KUIALIUN CIION»); 4) TemmepaTypbl pearupyrollux BellecTB. | OMOreHHbIH U
reTepOreHHbIN KaTanu3bl. DepMeHTaTUBHBIN KaTanu3. MHrubuposanue.

JI. O. Ne 1 «ITonyueHne ruipoKcua MUHKA U UCCIEIOBAHUE €I0 CBOMCTBY.

JL.O. Ne 2 «MonenupoBanue nocrpoenust [lepuonnueckoit cucrems! .M. MenneneeBay.

JI. O. Ne 3 «3amenienue xene3oM Meau B pacTBope cyibpara meau (I1)».

JIL.O. Ne 4 «3aBUCHUMOCTb CKOPOCTH XMMUYECKON PEAKIUU OT MPUPOJbl PEarupyroluX BEIIECTB
Ha MPUMEPE B3aUMOAECHCTBUS KUCIOT C METAIIAMU.

JI. O. Ne 5 «3aBUCHUMOCTh CKOPOCTHM XMMHUYECKOM PEeaklUHU OT KOHLEHTPALHMH pPearupyromnx
BEILIECTB HA TPUMEPE B3AMMOACHCTBUS IIMHKA C COJISTHOM KUCIOTOW Pa3iMyHON KOHLICHTPALIUW.
JI. O. Ne 6 «3aBUCUMOCTb CKOPOCTH XMMHUYECKOH pEaKIMM OT IJIOLIAJAH CONPUKOCHOBEHMS
pearupyromux BeUeCTBY.

JI.O. Ne 7 «MoaenupoBaHHUe “KHUIISILIETO CI0s».



JI. O. Ne 8 «3aBUCHMOCTh CKOPOCTHM XMMHYECKON pPEAKIHMH OT TEMIIEPATYphl PEarupyromux
BEILIECTB Ha mpumepe B3aumojehcTBus okcuga meau (II) ¢ pactBopom cepHOW KHCIOTHI
Pa3IMYHON TeMIIEpaTypPh».

JI. O. Ne 9 «Pa3noxxeHue nepoxkcuia BoA0OpoJa ¢ NoMoIbio okcua maprasua (IV) u katanassi».
JL.O. Ne 10 «O0OHapykeHHe KaTajga3bl B HEKOTOPHIX MUIIEBBIX TPOTYKTaX .

JI. O. Ne 11 «arubupoBanue B3auMOACHCTBUS KUCIOT C METAITIAMHA YPOTPOITHHOM.

Tema 2. Memannwt (14 u)

[Tonoxxenue metamioB B Ilepuoanueckoit cucteme xumuueckux anementoB .M. Menneneena.
Merannudeckas KPUCTAJUTMYECKas pelieTka W MeTaIMYecKas XHMHYecKas cBs3b. OOmue
¢uszndeckue cBoricTBa MeTayuioB. CIUtaBbl, MX CBOWCTBA M 3HAYCHHE. XUMHUYECKHE CBOMCTBA
METaJUIOB KaK BOCCTAHOBHTEIICH, & TAK)KE€ B CBETE UX MOJIOKEHUS B JIEKTPOXUMHYECKOM Py
HanpspkeHud MeTtaiioB. Mertamibl B npupoge. OOume crocodbl ux mnonydenus. Kopposus
METAJIJIOB U CIIOCOOBI OOPHOBI C HEH.

Obwas xapakmepucmuka wenounvix memannos. Metainsl B npupoge. O6mue crnocoObl ux
nonydeHusi. Ctpoenue artomoB. lllenouynsie Metamnsl — NpoOCThie BemiecTBa. BakHeliue
COCIMHEHUS IIEIOYHBIX METaNIOB — OKCHUJBI, THIPOKCHIBI U CONU (XJOPUIbI, KapOOHATHI,
cynb(haTel, HHUTPATH), MX CBOWCTBA W MNPUMCHCHHE B HApOAHOM Xo3sicTBe. KamuitHbie
ynoOpeHusl.

OO0mas xapakTepHCTHKa 3JeMeHTOB TiiaBHOW mnoxarpymnmbl Il rpynmel. Cmpoenue amomos.
Ll]enounosemenvHvle memanivt — npocmele ewjecmed. Baogwcnetiwue coedunenus wenou-
HO3EMENbHbIX MEMAI08 - OKCUObL, SUOPOKCUOLL U CONU (XTIOPUObL, KApOOHAMblL, HUMpPAmbl,
cynvchamol, pocghamet), ux ceoticmea u npumMeHeHue 8 HapoOHOM X03scmae.

Amomunuti. CtpoeHue atoma, (QU3MYECKHE W XUMHYCCKHE CBOWCTBAa IPOCTOTO BEIIECTBA.
CoennHeHUs aTIOMUHUS — OKCUJ M THAPOKCH, UX aM(OTEepHBINA Xapaktep. Baxkueiimme comu
amomuHus. [IpuMeHeHne antoMUHUA U €r0 COEAMHEHHUIM.

Keneszo. CtpoeHue aroma, (PU3NYECKHE U XHUMHUYECKHE CBOICTBa TMPOCTOrO BEIECTBA.
Ienernueckue psmel Fe?* u Fe®*. Baxmeiimme comm skenmesa. 3HAueHHWE Kenesa M €ro
COETMHEHUH IJIs1 IPUPOJBI U HAPOJIHOTO XO35MCTBA.

Jemoncmpayuu. OOpasnbl MIETOYHBIX U IIEJIOYHO3EMENbHBIX MeTauioB. OOpasIisl CIIaBOB.
B3aumoneiictBue Hatpus, JUTHS U KalblUs C BOAOW. B3ammoneicTBue HaTpuss U MarHus C
KHcaoposioM. BzanmonelictBrue MetannoB ¢ HemerauiaMu. [lomyuenue rugpokcuion xenesa (I1)
u (II0).

JI 0. Ne 12 «B3aumopeiicTBre pacTBOPOB KUCIIOT U COJICH ¢ METaJUIaMHu.

JI. O. Ne 13 «O3HaKOMIIEHHE C PYJaMH JKEIE3a.

JL.O. Ne 14 «OxpammBaHue TIaMeHu COJIIMH IIEJTOYHBIX METAJLIIOBY.

JI.O. Ne 15 «Ilony4yeHne ruipOKCUA KalbLUs U UCCIENOBAHUE ETO CBOWCTBY.

JI.O. Ne 16 «Ilosnyuenne ruipokcua allOMUHUS U UCCIIEIOBAHUE €r0 CBOMCTBY.

JI. O. Ne 17 «B3aumopeiicTBue xene3a ¢ COJITHONW KUCIOTOM.

JI. 0. Ne 18 «Ilonyuenue ruapokcuaos xkenes3a (I1) u (II1) u u3ydenne ux cBONCTBY.

Tema 3. IIpaxmuxym 1. Ceoticmea memannog u ux coeounenuil (2 1)

Ocy1iecTBICHHE IETOYKH MPEBPAIICHUH.

Pemrenue skcnepuMeHTaNbHBIX 337]a4 Ha PaClIO3HABAHUE U MOJTYyYEHHUE COEAMHEHUN METaIOB.

Tema 4. Hememannwt (25 u)

Obwas xapaxmepucmuxa nememannog. Ilonoxenue B Ilepuogudeckoil cucTeMe XUMHUYECKUX
anemenToB J[.1. MenzeneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB, JIEKTPOOTpULIaTeNbHOCTE (D0)
Kak Mepa «HEeMETALIMYHOCTHY, pan 0. KpucTtamimdyeckoe CTpOeHUE HEMETANIOB — MPOCTHIX
BelecTB. Aiorponusi. Pusnueckue CcBOKWCTBA HeMeTauioB. OTHOCHUTENBHOCTh MOHSATUN
Memann U HeMemaJl.

Booopoo. Tlonoxenue Bomopona B Ilepuoamueckoit cucteme xumudeckux snemeHToB JI.H.
MenneneeBa. CTpoeHrue aTomMa U MOJEKYJbl. PU3NYECKUE U XMMHUYECKHE CBOMCTBA BOAOPO/A,
€ro MoJy4YeHue U NpUMEHEHHE.



Booa. Ctpoenne monexkynbl. BomopoaHas xumudeckass cBsi3b. DU3HMYECKHE CBOWCTBA BOJIBI.
AHomanuu cBOMCTB Boabl. ['mapodunbHbie u runpodoOHbIe BemecTBa. XUMHUYECKHE CBOMCTBA
Bozbl. KpyroBopoT Bojel B mpupoae. Bomoounctka. Aspamus Boasl. beitoBie punbTpel. MuHe-
pasibHbIC BOJIBI. ucTHMpoBaHHas BOJia, €€ MOJyYyeHrue U IPUMEHEHHE.

Obwasa xapaxkmepucmuxa 2anozenos. CTpoeHHe aToMmoB. ['aloreHbl — MpOCThIE BELIECTBA.
Kparkue cBenenus o ximope, Opome, ¢grope u wnone. OCHOBHBIE COCIMHEHHUS TaJIOTEHOB:
raJIOTeHOBOJIOPOAbI,  COJM  TajJOreHOBOAOPOAHBIX  KuCIOT.  llomydeHuwe — rajoreHos.
buonornueckoe 3HaueHue rasoreHoB. lIpruMeHeHne rajJoreHoB U WX COEJUHEHUN B HAPOJAHOM
XO0341CTBE.

Kucnopoo. Ctpoenne aroma M auIOTpPONUS KHCIOPOJA; CBOMCTBA M INPUMEHEHHME €r0
AJUTOTPOIHBIX MOAU(PHUKAIUH.

Cepa. Crtpoenue aroma, aJIOTPOIUS, CBOWCTBA M TNPUMEHEHHE pPOMOMYECKOH Cephl.
CepoBogopon u cynbGuIb, HX MOJXy4YeHHE, CBoMicTBa W mpumeHeHue. Okcua cepol (IV),
CepHUCTAasl KUCIOTa U CyIb(QUTHI, UX MOJTydeHue, cBoiictBa u npuMmenenune. Okeup cepsl (VI).
CepHas kucnotra Kak deKTponutT. CoaM CepHOM KUCIOTHI M MX NPUMEHEHHE B HApOJAHOM
xo3siictBe. CepHas KHUCIIOTa Kak OKuciAUTeNnb. [IpoM3BOACTBO CEpHONM KHUCIOTBI U €€
MIPUMEHEHHE.

Azom. CTpoeHue aToMa U MOJIEKYJIbl a3oTa. CBOMCTBA a30Ta KaK MPOCTOTO BEIIECTBA. AMMHAK,
CTpOEHHE, CBOMCTBA, Mody4yeHne u npuMeHeHue. Comu aMMOHHMSI, UX CBOWCTBA U MPUMEHEHUE.
Oxkcuapl azota (II) u (IV). A3oTHas KuCIIOTa Kak 3JICKTPOJUT W OKUCIHUTENb. [Ipumenenue
A30THOW KHUCJIOTBHL. HUTpAThl U HUTPUTHI, TpoOJIeMa UX COJIEPIKAaHUS B CEIbCKOXO3SHCTBEHHOU
MPOAYKIMH. A30THBIC yIOOpEHUSI.

@ocgop. Crpoenue arToma, auIOTpONus, CBoMcTBa Oenoro u kpacHoro ¢ocdopa, ux
npumenenne. OcHoBHbIe coemuHeHHs: okcua (ochopa (V) m oprodochopHas Kuciora,
docharsr. DochopHbie yaoOpeHus.

Yenepoo. Ctpoenne aroma, ayuioTpomusi, CBOWCTBa Mojudukanuid, npumeHeHue. OKCHUIbI
yraepoza (II) u (IV), ux coiicTBa u npumeHenue. YronbHas kuciaota. Coiau yroibHOW KMCIOTHI
— KapOOHATHI: KAJIBIUT, COJIa, TIOTAIll, X 3HAUYECHHE B MPUPOJIC U KU3HU YeloBeKka. JKecTKocTh
BOJIBI M CTIOCOOBI €€ YCTPaHEeHHS.

Kpemnuii. CtpoeHne aToma, KpUCTAULTHYECKAN KPEMHUM, €ro CBOMCTBA U NpuMeHeHue. OKcu
kpemuus (IV), ero npupoansie pasHoBUAHOCTH. CHIMKAThl. 3HAUEHHWE COCTUHEHUN KPEMHHUS B
KUBOM M HexuBoil mpupoze. [loHsTue o cuIMKaTHOW MpOMBIIITIEHHOCTH. CTEKI0, LEMEHT,
KepaMuKa.

Hemoncmpayuu. OOpa3ibpl raJlorT€HOB — MPOCTHIX BelIECTB. B3aumojaeilcTBUE TajoreHoB c
HaTpUeM, C aJloMUHUEM. BbITecHeHHe XJOopoM OpoMa WM HOJa W3 PACTBOPOB HX COJIEH.
BzaumopeiictBue cepsl ¢ MeTaUIaMH, BOJOPOAOM M KHCIOpPOJAOM. B3aummopeictue
KOHILICHTPUPOBAHHOM a30THOW KHUCIJIOTHI ¢ Mebto. [lornomienue yriem pacTBOPEHHBIX BELIECTB
Wi ra3oB. BoccraHoBienne menu u3 ee okcunpa yrieM. OOpasipl NPUPOJHBIX COEIWHEHUMN
xJopa, cepsl, hocdopa, yrieponaa, kpemHus. OOpa3ipl BaXHEHIINX JUIsI HAPOJIHOTO XO3sICTBA
cynbdaToB, HUTPATOB, KapOOHATOB, (hochaTroB. OOpa3Ibl CTEKIA, KEPAMHUKH, IIEMEHTA.

JI. O. Ne 19 «llonyuenue U pacrio3HaBaHUE BOJIOPOJA».

JIL.O. Ne 20 «MccnenoBanrie MOBEPXHOCTHOTO HATSHKEHUS BOJBD.

JI. O. Ne 21 «PacTtBOpeHHe nepMaHraHaTa Kajus Ui MEAHOTO KyIopoca B BOJIEY.

O. Ne 22 «I'unpatarus 06e3BokeHHOTO cynabdara meau (1I)».

No 23 «3roToBieHne TUIICOBOTO OTIIEUATKA.

No 24 «O3HakoMIIeHHE ¢ KOJUIEKIIUEH OBITOBBIX (DHUIIBTPOBY.

0. Ne 25 «O3HaKOMIJIEHHE C COCTABOM MUHEPATbHOM BOABI».

Ne 26 «KauecTBeHHas peakiysi Ha TAJIOTEHUT-UOHBD».

No 27 «Ilonydyenne u pacrio3HaBaHUE KUCIOPOAAN.

No 28 «['opeHue cepbl Ha BO3AYXE U B KUCIOPOIE».

Ne 29 «CpoiicTBa pa3z0aBIeHHON CEPHOIN KHUCIOTHI.
No 30 «M3y4yeHue CBOMCTB aMMHUaKa.
Neo 31 «Pacno3znaBanue coneit aMMOHUS.
Ne

JL
JI.
JL
JI.
JI.
JI.
JI.
JIL.
JI.
JIL.
JIL 32 «CBoticTBa pa30aBICHHOW a30THOW KHCIOTHIY.

)
0
0
)
0
)
0
)
0



JI.O. Ne 33 «B3auMoielicTBME KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJIbIOY.
JI. O. Ne 34 «'openue ocdopa Ha BO3TyXe U B KUCIOPOIE».

JI. O. Ne 35 «Pacnio3naBanue gocdaTtoy.

JI. O. Ne 36 «["opeHue yriisi B KHCIOPOJIE».

JI. O. Ne 37 «IlostyyeHue yrojibHOM KMCJIOTHI U U3YUYEHUE €€ CBOMCTBY.

JI. O. Ne 38 «Ilepexon kapOOHATOB B THAPOKAPOOHATHIY.

JI. O. Ne 39 «Pa3znoxenue rugpokapOoHaTa HaTPUsI».

JIL.O. Ne 40 «JTonydyeHne KpeMHEBON KUCIOThI U U3YYCHUE €€ CBOMCTBY.

Tema 5. IIpakxmuxym 2. Ceoticmea Hememannios u ux coeouHenuil (3 u)

1. Pemenue sxcniepuMeHTaIbHBIX 3a71a4 110 TeMme «[loarpyra rajioreHoBy.
2. Pemenune skcriepuMeHTANbHBIX 3a1a4 1o TeMe «[loarpyrmmna kuciaopoaay.
3. Ilony4enue, coOupanue u pacro3HaBaHUE Ta30B.

Tema 6. Obobuenue 3nanuii RO XUMUU 3a KYPC OCHOBHOU wiKobl (9 u)

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema xumudeckux 3ineMeHToB .M. Menneneesa.
Ou3nyecKuil CMBICT TMOPSAKOBOIO HOMEpa »JJIEMEHTa, HOMEpPOB TMEpHuojJa M TPYIIHL.
3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB 3JEMEHTOB M UX COEIMHEHUI B MEepUoJax W rpynmnax B
CBETE MPEJICTABICHUA O CTPOEHHWU aTOMOB 3JIEMEHTOB. 3HAUEHHE MEPUOJUYECKOr0 3aKOHA.
Bunpl xumuueckux CBA3€Ml M TUIBI KPUCTAUIMYECKUX pELIETOK. B3auMOCBsA3b CTpoeHus U
cBoiicTB BemlecTB. Kimaccudukanuss XuMUYECKUX PeakIuil Mo pa3InyHbIM IpU3HAKaM (YUCIIO U
COCTaB PEearupyroInux U 00pa3ymomuXcs BEIIECTB, HAIWYHE TPAHULBI pasnena ¢a3; TEerIoBOH
3¢ dexT; n3MeHeHue cTeneHeil OKUCIeHNs aTOMOB; UCIIOJIb30BaHUE KAaTaau3aTopa; HalpaBiIeHUe
npotekanus). CKOPOCTh XMMHYECKHX peakiuii ¥ (akropsl, Biausmomue Ha Hee. [Ipocteie m
CIOXHBIE BemiecTBa. MeTaiisl U HemeTauibl. OKCUABI M TUAPOKCUIBI (OCHOBaHUS, KUCIIOTHI,
amQoTepHbIe THAPOKCUIBI), con. MX cocTaB, kiaccudukanus U 001ume XUMHUYECKHE CBOMCTBA B
CBETE TEOPUHU DJIEKTPOJUTHYECKON IucconManuu. ['eHeTnueckne psapl METaula, HEMETAUIA U
MEPEXO0IHOTO MeTaslIa.

Teme 7. Xumus u xu3Hb. (3 yaca)

XuUMHS ¥ 310pOBbE. bBITOBAas XUMHUYECKASI TPAMOTHOCTb.

[IpoMBIIIIEHHOE TIOMYyYEHUE XHMMHUYECKHX BEIIECTB Ha IPUMEPE MPOU3BOJCTBA
CEpHOM KHUCJIOTHL.

XUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbl U €T0 MOCIIEICTBUA.

3.TEMATUYECKOE ITJIAHUPOBAHHUE

Ne rembr | Ha3Banue Tembl KonuuecTtBo [IpakTnueckue KonTpoibHbIe
4acoB paboThl paboThI
1 Oomas xapakTtepuctuka | 10 Nel
XUMHYECKHX 9JICMEHTOB u
XUMHYECKHUX PEaKIIHid
2 Mertamibl 14 No2
3 [IpakTukym l. CgoiictBa | 2 Ne 1,2
METAJIJIOB U UX COSAMHEHUN
4 HemeTamis 25 Ne3
5 IIpakTukym 2. CgoiictBa | 3 Ne 3,4,5
HEMEeTaJJIOB M UX COeTUMHEHUI
6 O60061enre 3HaHui Mo xumuu 3a | 9 Ned
KypC OCHOBHOM IIIKOJIBI. Mrorosas
recToBas pabora
7 XHUMHUS ¥ )KU3Hb 3
Wtoro 66 S) 4
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