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1. Tlanupyemble pe3yJbTAaThl.

Pabouas nmporpamma npeaycmarpuBaeT GopMUpoBaHHe y 00ydaromuxcs 00mey4e0HbIX YMeHHil 1
HABBIKOB, YHUBEPCAJIbHBIX Y4eOHBIX AeiiCTBUI M KJII0YeBbIX KOMIIETEHIMIi: YMEHUE CAMOCTOSITEIbHO U
MOTHBUPOBAHHO OPraHU30BBIBAaTh CBOIO II03HABATEIbHYIO JIEATEIBHOCTh; HCIOJIb30BAHHUE JIIEMEHTOB
MIPUYHUHHO-CIEACTBEHHOTO U CTPYKTYPHO-(YHKIMOHAJIBHOTO aHalln3a; OIpeAENCHUE CYLUIHOCTHBIX
XapaKTePUCTHUK HU3y4aeMOT0 00bEKTa; yMEHHE pa3BepHYTO 00OCHOBBIBATH CY)KJCHHS, JaBaTh ONPEACICHUS,
IIPUBOJIUTH J1I0KA3aTEIbCTBA; OLIEHUBAHNE U KOPPEKTUPOBKA CBOETO MOBEICHUS B OKPYXKAIOLIEM MHpE.

Bpe3yﬂbmame U3sydenus Kypca xumuu 6 OCHOBHOIIL UKO.J1e 6bINYCKHUK Haydumcsa:

* XapaKTepHU30BaTh OCHOBHBIE METOIbI TIO3HAHUS: HAOJIOICHNE, H3MEPEHHE, SKCIIEPUMEHT;

* ONMCHIBATh CBOWMCTBA TBEPIBIX, JKUAKHX, T'a3000pa3HbIX BEUIECTB, BBIIEISS HMX CYIIECTBEHHBIC
MPU3HAKH;

* PacKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX TIOHATHH «aTOM», «MOJIEKYJIay, «XHMUYECKUH HIIEMEHTY,
«IIPOCTOE BEILIECTBO», «CJOXKHOE BELIECTBO», «BAJICHTHOCTb», «XUMHUYECKas pPEAKLMs», HCIOJIb3Ys
3HAKOBYIO CUCTEMY XHMHH;

* PacCKpbIBaTh CMBICT 3aKOHOB COXPaHEHHS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPHH;

* pa3nIryaTh XUMHUYECKUE U (PU3NIECKUE STBICHUS;

* Ha3bIBaTh XUMHUYECKHE AIEMEHTHI;

* ONpeAeNsATh COCTaB BELIECTB 10 X hopMysam;

* OIIPEJIENIATH BAJIGHTHOCTh aTOMa 3JIEMEHTA B COSTMHCHHUSX;

* ONpeAeNATh TUI XUMHUYECKUX PEaKIInii;

* Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHii;

* BBISBJISITH NMPU3HAKU, CBUACTEILCTBYIONINE O MPOTEKAHUU XUMUYECKON peakiuu MpU BHIMOIHEHUH
XMUMHYECKOTO OTIbITA;

* COCTaBJIATH (GOPMYITBI OMHAPHBIX COCTUHECHHIA;

* COCTaBJISITh YPABHEHUSI XUMUYECKHUX PEAKIIHIA;

* coOMro1aTh MpaBmiia 6e30macHoi paboOThI TP MPOBEICHUH OIIBITOB;

* TI0JIb30BATHCS JIA0OPATOPHBIM 000PYIOBaHUEM U TOCYIO0H;

* BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYIIIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

* BBIUKCIISATH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (popMylie COeIMHEHUS;

* BBIUMCIIATH KOJMYECTBO, 00BEM HIIM MAacCy BEILECTBA M0 KOJIUYECTBY, 00bEMY, Macce peareéHTOB WU
MIPOJIYKTOB PEaKIUU;

* XapaKTepu30BaTh PU3NUECKHE U XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHUCIOPOAa U BOJAOPOIA;

* TI0JTy4aTh, COOMPATH KUCIOPOI U BOJOPO/I;

* pacIi03HaBaTh OMBITHBIM ITyTEM T'a3000pa3HOTO BEIIECTBA: KUCIOPO, BOAOPO/I;

* pacKphIBaTh CMBICI 3aKOHAa ABOTapO;

* PacKpbIBaTh CMBICH MOHATHH «TETIOBOM 3 (HEKT peakium», «MOJSIPHBII 00beM»;

* XapaKTepu30BaTh (PU3NUECKHE U XUMUYECKUE CBOWCTBA BObI;

* PacKpBIBaTh CMBICH MOHSTHS «PACTBOPY;

* BBIYHMCIIATH MAaCCOBYIO JIOJIFO PACTBOPEHHOT'O BEIIIECTBA B PACTBOPE;

* IPUTOTOBJIATH PACTBOPHI C ONPEETICHHON MacCOBOM J10JIell paCTBOPEHHOI'O BEIIECTBA;

* Ha3bIBaTh COEIMHEHNS U3YUCHHBIX KIaCCOB HEOPraHUYECKUX BEIIECTB;

* XapaKTepU30BaTh (PU3MYECKHE M XHMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX
BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBaHHM, COJEH;

* OIpeeNIATh MPUHAUIEKHOCTH BEIIECTB K ONPEIeIECHHOMY KJIacCy COeIMHEHMIA;

* COCTaBJIATH (POPMYJIBI HEOPIaHUYECKUX COCTUHEHUN U3yYEHHBIX KJIACCOB;

* IPOBOJIUTH OIIBITHI, MOATBEPKAIOIINE XUMUYECKHUE CBOMCTBA N3YYEHHBIX KIACCOB HEOPraHUYECKHX
BEILECTB;

* pPacro3HaBaTh OMBITHBIM ITYTEM PACTBOPOB KUCIOT U LIEJI0UEH 0 N3MEHEHHIO OKPACKU MHIUKATOPA;

* XapaKTepPHU30BaTh B3aUMOCBA3b MEX]y KJaccaMl HEOPTraHWYECKUX COCTMHEHM;
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* packpbiBaTh cMbIci [lepuoanueckoro 3akona /.M. Menneneesa;

* OOBACHATH PU3UUECKUI CMBICT aTOMHOTO (IOPSAKOBOTO) HOMEpa XMMUYECKOTO 3JIEMEHTa, HOMEPOB
IpyIIBI U iepuoa B nepuoauyeckon cucreme J1.11. Menneneesa;

® O6’I)$ICH$ITI) 3aKOHOMCPHOCTHU U3MCHCHUSA CTPOCHHA aTOMOB, CBOMCTB DJIEMEHTOB B npeaciax MaJiblX
IEPpHUOJA0B U I'NIaBHBIX MOATPYIIIL;

¢ XapaKTCPUu30BaTh XUMHUYCCKHUE 3JICMCHTHI (OT BOOOpOaa 10 KaJII)IlI/IFI) Ha OCHOBE€ HUX IIOJIOKCHHSA B
nepuoauueckoi cucreme .M. MenneneeBa 1 0cOOEHHOCTEN CTPOEHUS UX aTOMOB;

¢ COCTABJIATHh CXEMBI CTPOCHHUA aTOMOB IICPBBIX 20 »y1eMEHTOB HGpHOZIH‘IGCKOﬁ CHUCTEMBI

.. Menneneena;

¢ paCKpbIBaTh CMBICJI MOHATHH: «XUMHUYECKas CBA3b», «QJICKTPOOTPULATCIIBHOCTE),

¢ XapaKTCpHU30BaATh 3aBUCUMOCTD (1)I/I3I/I‘~I€CKI/IX CBOIICTB BCIICCTB OT THIIA KpHCT&J'IJ'IH‘-ICCKOfI PECLICTKHU,

¢ OIIPCACIIATL BU XUMHYECKOU CBSI3U B HCOPraHN4YCCKHUX COCANHCHUAX

® I/I306pa)KaTB CXEMbI CTPOCHUA MOJICKYJI BCIICCTB, O6p2130BaHHBIX Pa3HBIMU BUAAMU XUMHUYCCKHX
CBsI3€i;

¢ paCKpbIBaTb CMBICII MOHATHH «HMOH», «KAaTHOH», «aHWUOH», «QJICKTPOJIHUTED», «HEC 3JJICKTPOJHUTHD?,
(QNEKTPOJUTHYECKAs JTUCCOLMALUA», «OKUCIUTENb», «CTENEHb OKHUCIEHUS» «BOCCTAHOBUTEIbY,
«OKHCJICHHE», «BOCCTAHOBIICHUEY;

* ONpeAeNsATh CTENEeHb OKUCICHHSI aTOMa 3JIEMEHTa B COCTUHEHUH;

¢ paCKpbIBaTh CMBICJI TCOPUU BHeKTpOHHTquCKOﬁ AucCcouanm,

* COCTaBJISITh YPABHEHHUS DIICKTPOJTUTUYECKON TUCCOLMAIIUNA KUCIIOT, IIEJI0OYEH, COJICH;

* 00BSACHATH CYIIHOCTB IPOIECCa ANEKTPOIUTUYECKON TUCCOLMAIIUY U peaKIMii HOHHOTO OOMEHa;
COCTaBJISATh TIOJIHBIE U COKpAIlICHHbIE HOHHBIE YPaBHEHUS PEaKIIU 0OMEHa;

* OMpeAensATh BO3MOKHOCTh MPOTEKAHUSI peaKuii HOHHOTO 0OMEHa;

MIPOBOJIUTH PEAKIINH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEILIECTB;
* OIIPENENATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTaBJISITh YPAaBHEHUSI OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

Ha3bIBaTh ()aKTOPBHI, BIUSAIONINE HA CKOPOCTh XUMHUYECKOUN peakinu;

* KIaccu(pUIUPOBATH XUMUYECKHE PEAKIIUU 10 Pa3IMYHBIM [TPU3HAKAM;

* XapaKTepU30BaTh B3aUMOCBSA3b MEX/1Y COCTABOM, CTPOCHUEM U CBOKWCTBAMHU HEMETAILIOB;

* IPOBO/IUTH OMBITHI MO MOJIYYEHUIO, COOUPAHUIO U U3YUYEHUIO XMMHYECKUX CBOMCTB ra3000pa3HbIX
BEILIECTB: YIVIEKUCIIOTO ra3a, aMMHaKa;

* paclioO3HaBaTh OIBITHBIM IMYTeM Tra3000pa3HOro BEIIECTBA: YIJEKUCIBIH Ta3 M aMMHAK;
XapaKTEpPHU30BATh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOCHHEM U CBOWCTBAMH METAIIOB;

* Ha3pIBaTh OpraHMYECKHE BemlecTBa Mo uX (opMmyne: MeTaH, 3TaH, ATUJIEH, METaHOJ, JTaHoJ,
[JIMIEPUH, YKCYCHas KHUCIO0Ta, aMUHOYKCYCHAas KHUCJIOTa, CTE€apUHOBas KHUCIOTa, OJIEMHOBAas KHUCIOTA,
IJIF0K034;

* OLICHUBATH BIIUSHUE XUMUYECKOI'O 3arpsi3HEHUS OKPYKaroUIel Cpe/ibl Ha OpraHu3M YE€I0BEKa;

* TPaMOTHO O0pamaThCs C BEIECTBAMHU B TIOBCETHEBHOM KU3HU

* OIIpeNENATh BO3MOKHOCTh IPOTEKAHUs PEAKUUN HEKOTOPBIX IIPEICTABUTENIE OpPraHUYECKUX
BEILIECTB C KUCJIOPOJI0OM, BOJOPOIOM, METAINIAMH, OCHOBAaHUSMH, TAJIOT€HAMHU.

Boinycknuk nonyuum 603M0MHCHOCHIb HAYUUMBCA:

* BBIJIBUTATh U MPOBEPATH SKCIEPUMEHTAIBHO THUIIOTE3bl O XUMHUUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE
WX COCTaBa U CTPOCHHS, WX CIMOCOOHOCTH BCTYMaTh B XMMHUYECKHE PEAKIMH, O XapaKTepe U MPOIYyKTax
Pa3IMYHBIX XUMUYECKUX PEAKIIHIL;

* XapaKTepU30BaTh BEILECTBA MO COCTaBY, CTPOEHHUIO M CBOMCTBAaM, YCTAHABJIMBATh MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3M MEXK/1y TaHHBIMU XapaKTepPUCTUKAMHU BEILIECTBA;

* COCTaBJISITh MOJICKYJISIPHBIE U MOJIHBIE HOHHBIE YPABHEHHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSM;

* IPOTHO3UPOBATh CIIOCOOHOCTh BEHIECTBA TMPOSBISTH OKHCIUTENbHBIE WM BOCCTAaHOBHUTEIHHBIC
CBOJCTBA C yUYETOM CTEIEHEN OKUCIIECHUS 3JIEMEHTOB, BXOAIINX B €70 COCTaB;

* COCTaBJATh YPaBHEHUSI pEAKLM, COOTBETCTBYIOIIMX MOCIEI0BATEILHOCTH IpPEBpalIeHUI
HEOPraHMYECKHUX BEIIECTB Pa3JIMYHBIX KJIACCOB;



* BBIJIBUTaThb U IIPOBEPSTh JKCIEPUMEHTAIBHO THIIOTE3bl O PE3YJIBTATAX BO3JECHUCTBUS PA3JIMYHBIX
(baxTOpOB HAa U3MEHEHUE CKOPOCTH XUMHUYECKOH peaKInu;

* YICTIOJIb30BaTh NPUOOPETEHHBIE 3HAHUSA /ISl SKOJOIMYECKU I'PaMOTHOTO MTOBEJAEHUS B OKPYKaroIEen
cpene;

* MCIIOJIb30BaTh NMPUOOPETCHHBIC KIIOYEBHIE KOMIICTCHIIMM NPHU BBIMOJHEHHH MPOEKTOB W y4eOHO-
UCCIIEJOBATENIBCKHX 3a4a4 110 U3YYCHUIO CBONCTB, CIIOCOOO0B MOTY4EHHs U PacliO3HABAaHUs BEIIECTB;

* 00BEKTUBHO OIICHUBATh HH(OPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIECCAX;

* KPUTUIECKH OTHOCHUTHCS K TICEBJIOHAYYHOU MH(pOpMALIUU, HETOOPOCOBECTHOH peKaMe B CPENICTBAaxX
MaccoBOl nH(popMaIHH;

* OCO3HABATh 3HAYEHUE TEOPETUUECKUX 3HAHUM 110 XUMUHU VTSI IPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA;

* co3/aBaThb MOJENM M CXEMbl I pElIeHus Y4eOHbIX M IO3HaBaTENIbHBIX 3ajady; MOHUMATb
HE0OX0IMMOCTh COOJIIO/ICHUS MPEANNCAaHUN, pe/UlaraéMblX B HHCTPYKIUSAX IO MCIOIb30BAaHUIO JIEKAPCTB,
CpEICTB ObITOBOM XMMHUHU U JIp.

* IS CJETIBIX U CIA00BUIAIINX OOyJalONIMXCs: BIaJeHUE NMPaBUIaMH 3alIMCH XUMUYECKUX (HOpMYyI ¢
HCIO0JIb30BAHNEM pelibe(hHO-TOUeUHOM cuctemMbl 0003HaueHuit JI. bpaiins;

e 1 oOyyaromuxcs € OrPaHMYEHHBIMH BO3MOXHOCTSMHU 3JIOPOBBS: BJAaJ€HHE OCHOBHBIMHU
JOCTYIHBIMH METOJAAMH HAYYHOTO NO3HAHUS, UCIIOJIb3yEMbIMU B XUMUH.

JIuunocmmuvie, memanpeomemmusie u npeoMemHuble pe3yabmamsl 0C60eHUS YUeOH020
npeomema «Xumus)

JINYHOCTHBIMM pe3ylIbTaTaMU U3y4eHUs IpeameTa « XUMUs SBIAIOTCA CIeIYIOIINE YMEHHUS:
- BOCIIUTAHUE POCCUNCKON T'PAKIAHCKOW MICHTUYHOCTH: IMAaTPUOTU3MA, JTIOOBU U yBakeHHE K OTEUeCTBY,
YYBCTBO FOPAOCTH 3a CBOIO POIMHY, 32 pOCCHICKYI0O XUMHYECKYIO HAYKY
- (hopMHpOBaHHE IIEIIOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU
U OOIIECTBEHHOW TMpPAaKTUKHA, a TaKXKe COLUAIbHOMY, KYJIbTYPHOMY, S3bIKOBOMY U JTyXOBHOMY
MHOT000Pa3uI0 COBPEMEHHOTO MUPA,
- popmMUpOBaHUE OTBETCTBEHHOIO OTHOMICHHS K YUYE€HHIO, TOTOBHOCTU U CHOCOOHOCTH K CaMOPa3BUTHUIO U
camM000pa30BaHUIO HA OCHOBE MOTHUBALIMY K O0YYEHHIO U TO3HAHUIO, BBIOOPY MPpoduiIbHOro 00pa3oBaHUs Ha
OCHOBE HMH(pOpPMAIMU O CYLIECTBYIOMIMX MNpodeccHsX U JTUYHBIX MPO(ECCHOHAIBHBIX MNPEANOYTCHHH.
Oco3HaHHOMY TOCTPOCHHUIO HHJWBHUIYaTbHBIX OOpPA30BATENbHBIX TPACKTOPUNH C YUETOM YCTONYMBBIX
M03HABATEIbHBIX HHTEPECOB;
- (hopmupoBaHHEe KOMMYHUKAaTUBHON KOMIIETEHIIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO IMOJIE3HOH, yueOHO-
UCCIIEIOBATENIbCKOM, TBOPUYECKOM U APYrUX BUIAX JNESATEIBHOCTH,
- (opMUpOBaHUE U MOHUMAaHHUE IIEHHOCTH 3J0POBOTO U 0E3JI0MacTHOro 00pasa >KM3HH, YCBOCHHE MPaBUI
WHUBUAYAIBHOTO M KOJJIEKTUBHOTO OE30MaCHOTO MOBEACHUS B UPE3BBIYAMHBIX CUTYAIMSIX, YTOXKAAIOMIUX
KU3HU U 37J0POBbIO JIIOJIEH;
- ¢dopMupoBaHUE TMO3HABATEIbHON WHGOPMAIMOHHON KYyJIbTYphl, B TOM UYHCJIE€ pa3BUTHE HABHIKOB
CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMH TOCOOHSIMH, KHHTaMH, JOCTYIHBIMH WHCTPYMEHTAMH H
TEXHUUYECKUMU CPEJICTBAMU UH(POPMAITMOHHBIX TEXHOJIOTHIA;
- (OopMHUpPOBAaHUE OCHOB JKOJOTHYECKOTO CO3HAHMs HAa OCHOBE NMpPHU3HAHMS LIEHHOCTH XH3HU BO BCEX €€
MPOSIBIICHUSAX U HEOOXOTUMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIIEHUS K OKpY>KaIoIel cpene;
- pa3BHUTHE TOTOBHOCTH K PELICHUIO TBOPUECKUX 3a/1a4, YMEHHE HaXOUTh a/IeKBaTHBIE CIIOCOOBI MOBEACHUS
Y B3aMMO/ICHICTBHE C TApTHEPAMH BO BpeMsl yueOHOM U BHEYUE€OHOM AeATeIbHOCTH, CIIOCOOHOCTH OLIEHUBAThH
MpOOJIeMHBIE CUTYAIlUH.

MeranpeaMeTHbIMU  pe3ylbTaTaMU HU3y4eHHS Kypca «XuMmus» sBisercs (opMUpOBaHUE
YHUBEpCaJIbHBIX yueOHbIX neiicTBuit (YVY ).
loznasamenvnvie YVJ/I:



- CaMOCTOSITEJIbHO OOHApYXKHMBAaTh W (OPMYIUPOBATH YU4EOHYIO HpPOOIEMY, ONMpPENENsATh Lelb y4eOHOH
JeATeIbHOCTH, BBIOMPATh TEMY pabOTHI;

- BBIJIBUTATh BEPCUU PELICHHS MPOOIEMbl, 0CO3HABATh KOHEUHBIN PE3YNIbTaT, BRIOMPATh U3 MPEATIOKEHHBIX
Y MICKaTh CaMOCTOSTEIBHO CPEJICTBA JOCTIHKEHUS LIEIIH;

- COCTaBJIATh (MHAUBUAYAJILHO WM B TPYIIE) IJIaH PEeLICHUS IPOOIeMbl (BBIIIOJHEHUSI IPOEKTA);

- paboTasi 1Mo IJIaHy, CBEpPATh CBOM JCWCTBUS C €TI0 M, NMPH HEOOXOIUMOCTH, MCHPABIATH OUIMOKH
CaMOCTOSITEIILHO;

- B IMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTENIFHO BBIPAOOTAHHBIE KPUTEPUHN OLICHKH.
Kommynuxamuenvie YV/I:

- CaMOCTOSITENIPHO OPTaHW30BBIBATh y4eOHOE B3aWMOJEHCTBHE B Tpymme (ONpenensTs oOImue ey,
pacrmpeiensaTh poJiv, IOTOBAPUBATHCS IPYT ¢ APYyrom u T.4.). CpenctBoM GopMUPOBAHHS KOMMYHUKATUBHBIX
VYV]I cinyxaT TEXHOJIOTHS TPOOJIEMHOTO auanora (MoOyKIAlomuid M TOABOAIIMKA auanor) u pabora B
MaJIbIX TPYIIax, a TAaK)Ke NCIOJIb30BAHNE HAa YPOKAX AIEMEHTOB TEXHOJIOTHH MPOIYKTUBHOTO YTECHUS.

IpeaMeTHBIMU pe3ylIbTaTAMU U3YYEHHS TIpeaMeTa « XUMHUSD» SBISIOTCS:
- (hopMHUpOBaHKE MTEPBOHAYATBHBIX CHCTEMAaTH3UPOBAHHBIX MTPEICTABIICHHI O BEMIECTBAX, HX IPEBPALCHHUIX
Y TIPaKTUYECKOM MPUMEHEHHH; OBIIJICHUE TIOHATHWHBIM allliapaToOM B CHMBOJIMYECKUM SI3HIKOM XHUMHUU;
- OCO3HaHHWE OOBEKTUBHO 3HAYMMOCTH OCHOB XHMHYECKOH HayKd Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMUYECKAX TPEBPALICHUI OPraHMYECKHMX W HEOPTaHWYECKHUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJICHUU >KMBOW M HEXUBOW MPHUPOJBI; YriayOleHHe NPEICTaBICHUH O MaTepHallbHOM €IUHCTBE
MUDpa;
- OBJIQJICHHME OCHOBaMH XHWMHUYECKOH TpPaMOTHOCTH: CIOCOOHOCTBbIO aHAIU3UPOBaTh U OOBEKTUBHO
OIICHUBATh JKU3HEHHBIC CHUTYalluW, CBS3aHHbIE C XHUMHEW, HaBbIKAMU O€30MacHOro OOpalieHus ¢
BEIIECTBAMH, HCIOJb3YEeMbIMU B IOBCEAHEBHOM J>KM3HM; yMEHHEM aHaJU3upoBaTh M IUIAHUPOBAThH
9KOJIOrMYecKU Oe30MacHOe MOBEICHHUE B LIETISX cOepeKeHUs 3J0POBbs U OKPYKAIOIIEeH Cpeibl;
- (popmMupoBaHNEe YMEHUN yCTaHABIMBATH CBSI3U MEXK]y PEabHO HAOII01aeMbIMU XUMHUYECKUMH SIBICHUSIMU
U TPOIECCAMMU, POUCXOALIUMHU B MUKPOMHPE, OOBACHATH IPUYMHBI MHOTO0Opa3ns BEIIECTB, 3aBUCUMO CTh
UX CBOWCTB OT COCTaBa U CTPOCHUS, a TAKKE 3aBUCUMOCTb IPUMEHEHHUS BELIECTB OT UX CBOMCTB;
- NpUOOpEeTeHHs OMbITa KCIOJIb30BAHUS PA3IMUYHBIX METOJIOB H3y4EHHUS BEUIECTB; HAOMIOACHUSA 3a HUX
MPEBPALICHUSAMH TIPU MPOBEICHUU HECIOXKHBIX XMMHUYECKHUX OKCIEPUMEHTOB C HCHOJIb30BAHUEM
J1a00paTOPHOTO 00OPYIOBaHMS U PUOOPOB;
- YMEHHE OKa3blBaTh MEPBYIO IOMOIIb MPU OTPABICHMSIX, O0KOraxX W JPYIHMX TpaBMaX, CBSI3aHHBIX C
BEIECTBAMU U JaOOPATOPHBIM 000PYIOBAHHUEM;
- OBJIaJIeHUE MpuemMamu paboThl ¢ MHPOpMaAUEl XUMHUYECKOTO COJEpyKAHUs, MPEICTaBICHHON B pa3sHON
dbopme (B Buae Tekcta, hopMyi, rpaduKoB, TAOTHMYHBIX JaHHBIX, cXeM, ¢poTorpaduii u np.);
- CO3/1aHH€ OCHOBBI 1J1s1 (POPMUPOBAHUS MHTEpeca K PACIIUPEHUIO U YIIIYOJICHUI0 XUMUYECKUX 3HAHUU U
BBIOOpa XMMHUHU Kak MPO(UIBLHOTO MpeaMeTa Mpu MEepexoj]ie Ha CTYMEeHb CpeaHero (MoJIHOTro) olmiero
o0Opa3oBaHus, a B JaJbHEHIIEM U B KauecTBE cepbl CBOE MPO(HEeCCHOHATBHON NesTebHOCTH;
- (opmupoBaHue MpeICTaBICHU O 3HAYCHUH XUMUYECKOI HayKH B PEIIEHUH COBPEMEHHBIX IKOJIOTHYECKUX
mpo0sieM, B TOM YHCIIe B IPEIOTBPALICHUH TEXHOTEHHBIX U DKOJIOTUYECKUX KaTacTpod.



2. CopaepxxaHue y4eGHOro nmpeamera

8 knacc

Paznen 1. OcHOBHBbIE IOHATHS XMMHHU (YPOBEHb ATOMHO - MOJIEKYJISIPHBIX NPeICTABJIEHUI)

Ilepsonauanvrvle XumuuecKue nOHAMUA.
[Ipenmer xumun. XuMus Kak 4acTh €CTECTBO3HaHUA. BemecTsa u ux ceoiicTBa. MeTo bl MO3HAHUS B XUMUH:
HabmroeHue, skcnepuMent. Ilpuemsl G6e3omacHoil paboTel ¢ 00opynoBaHHeM W BemecTBamMu. CTpoeHue
minamenud. Ywuctele BemectBa M cMmecH. CrocoObl OYMCTKH BEIIECTB: OTCTaMBaHMUE, (PHIIBTpOBAHUE,
BBIIIAPUBAHKUE, KPUCTAUIM3AIMSA, AUCTWUIAIUA. Dusnyeckne M XUMUYECKHUE SIBICHUS. XUMHUYECKUE
peakuuu. [Ipu3HaKu XUMUYECKUX PEAKIMN U YCIOBHUS BO3HUKHOBEHHS W TEUEHUS XUMHUYECKUX PEAKIUH.
ATOMBI, MOJIEKYJIbI M MOHBI. BeriecTBa MOJIEKYIIPHOTO U HEMOJIEKYIISIPHOTO cTpoeHus. Kpucrammueckue
u amopdHbie BemecTBa. Kpucraminyeckue pemeTku: MOHHAs, aTOMHAas M MOJIEKYJspHas. 3aBUCHMOCTh
CBOWCTB BEIIECTB OT THUIIA KPUCTAJUIMYECKOW pemeTku. [IpocTeie M CIIOKHBIE BEIECTBA. XUMHYECKUU
aMeMeHT. MeTalibl U HeMeTaJuTbl. ATOMHas eMHUIAa Macchl. OTHOCUTENbHAS aTOMHas Macca. SI3bIK XUMUH.
3HaKM XUMHYECKUX OJJIEMEHTOB. 3aKOH TIIOCTOSTHCTBA COCTaBa BEIECTBA. XUMHUYECKHE (HOPMYIIHI.
OtHocuTenbHasg MoJeKyJsipHas Macca. KauecTBeHHBIN M KOJIMYECTBEHHBIN COCTaB BelleCTBA. Beruucienue
mo xuMuueckuM popmynam. MaccoBast 10151 XUMUYECKUX JIEMEHTOB B CJIOKHOM BellecTBe. BaneHTHOCTH
XUMHUYECKUX 3JIeMEeHTOB. OmnpeneneHne BaJ€HTHOCTH 3JEMEHTOB 10 (GopMyinaM OMHAPHBIX COCTUHEHUH.
CocraBiieHne XUMUYECKUX (HOPMYI TIO BAJICHTHOCTA. ATOMHO-MOJICKYJSIPHOE ydeHHUE. 3aKOH COXPaHCHUS
Macchl BemecTB. JKu3Hb u nestenbHocte M.B. JIomoHocoBa. XuMudeckne ypaBHEHHUs. THUNBI XUMUYECKHAX
peaKkuui.

Kucnopoo. Haxoxnenue B mpupone. Ilonydenue kucinopona B 1a00paTopuu U MPOMBIIUIEHHOCTH.
du3nyeckue M XMMHUYECKHE CBOMCTBA Kuciopojaa. IIpumenenue kuciopoaa. KpyroBopor kuciopona B
npuposie. O30H, amoTpornus Kuciopoja. Bo3gyx m ero cocraB. 3ammura aTMOC(HEpPHOrO BO3ayXa OT
3arpsi3HECHUM.

Booopoo. Haxoxnenne B npupone. Ilomyuenne Bogopoaa B J1abOpaTOpPUH W MPOMBIIIICHHOCTH.
dusndeckre U XMMHUYECKHE CBOMCTBA BOIopoaa. Bomopos — BoccTaHoBUTENNb. Mepbl 6€301aCHOCTH TPH
pabote ¢ Bogopoaom. [Ipumenenue Bogopoa.

Booa. Metonp! onpenenenus coctaBa BoJbl — aHAIN3 U cuHTe3. Du3nueckne 1 XMMHYECKHe CBOMCTBA
BOJIbl. Bosa B ipupoe 1 crocoObl ee 0YUCTKU. Adpainus BOJbl. XUMUYECKHe cBOMCTBa Bobl. [Ipumenenue
BOJibl. Boga — pactBoputens. PacTBopumocTs BelecTB B Boe. OnpeeneHue MacCOBOM JI0JIM pACTBOPEHHOIO
BEILIECTBA.

Konuuecmsennvie omunowenus 6 xumuu. KonuyectBo BemiecTBa. Moibs. MossipHass macca. 3akoH
ABorajzipo. MossipHblit 00beM razoB. OTHOCHTENbHAS MJIOTHOCTH ra30B. OObEMHbBIE OTHOIICHUS Ta30B MPHU
XUMHUYECKUX PEAKIUSAX.

Baoicnetiwue knaccol neopeanuyeckux coedunenuti. OKCuapl: cocraB, knaccudukamnus. OCHOBHbIC U
KHCIIOTHbIE OKcuabl. Homenknatypa okcuaoB. Pu3nueckMe M XUMUYECKHE CBOWCTBA, IMOIy4YECHHE,
npuMeHenne okcunaoB. [miapoxcunsl. Knaccuduxamus ruapoxcumoB. OchoBanus. Coctas. llenoun u
HepacTBOpUMbIe ocHOBaHMs. HoMeHknarypa. @u3znueckue U XMMHUYECKHE CBOMCTBA OCHOBAaHMM. Peakuus
nedtpanuzanuu. [lonmyuenue. Ilpumenenue. AmdoTepHble OKCHIBI W TUAPOKCUABI. KHCIOTHI: cocras,
KIaccuUKanus ¥ HOMEHKIaTypa. PU3nyecKkue U XUMHUYECKHUE CBOMCTBA KHUCIOT. BBITECHUTENBHBIN psif
metaioB. [lomydenne. Comnu: coctaB, kiaccupukanus U HOMEHKIaTypa. DuU3NYECKHE U XUMUYECKUE
cBoiictBa coieil. PactBopumocTs coneir B Boge. CmnocoObl monydeHust coisiell. IIpumeHeHue cosei.
['eneTnueckas CBSI3b MKy OCHOBHBIMU KJIaCCAaMU HEOPTraHUYECKUX COCIUHEHMI.

JemoncTrpanun. O3HaKOMJIEHHE ¢ 0OpasllaMy MPOCTHIX U CIOXKHBIX BemiecTB. CrocoObl OYMCTKU
BEIECTB: KPUCTAITU3ALUSA, TUCTHIUIAIMS, XpoMarorpadusi. ONbITH, MOATBEPKIAIONINE 3aKOH COXPAaHEHHS
Macchl BerecTB. [lomyueHne u codrpanue Kuciaopoaa METOIOM BEITECHEHHUS BO3AyXa U BoJIbl. OmpeaeneHue
coctaBa Bo3ayxa. Komieknust HepTH, KaMEHHOTO yIJIsl ¥ IPOAYKTOB MX mepepaboTku. [lonydenue Bogopoaa
B ammapare Kurma, mpoBepka BOJOpO/Ja Ha YHCTOTY, TOPEHUE BOJOPOJA, COOMpaHHE BOJOPOJA METOJIOM
BBITECHEHHsSI BO3AyXa U BOJbL. AHanu3 BoJbl. CHHTE3 BOJbI. 3HAKOMCTBO C 00pa3laMu OKCHAOB, KHUCIIOT,
OCHOBaHUH U coJied. HelTpanusanus menoyu KUCiIoTon B IPUCYTCTBUY UHAMKATOPA.
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JlaGopaTopHble onbIThl. PaccMOTpeHHe BEIIECTB C PA3IMYHBIMH (DPU3MYECKHMMH CBOWCTBAMH.
Paznenenne cmecu ¢ momomipio Maruuta. llpumepsl (QU3HUECKMX W XMMHUYECKHX SBJICHHUU. Peakimm,
WUTIOCTPUPYIOIINE OCHOBHBIE MPU3HAKU XapaKTEPHBIX peakiuu. Pa3nokeHne 0CHOBHOTO KapOoHATa Meau
(IT). Peaknuus 3amerenust Meau xene3oM. O3HakKOMIICHHE ¢ 00pa3iiaMu OKCHI0B. B3aumoieiicTBre Bo1opoaa
¢ okcugoMm meau (II). OnbITel, MTOATBEPKIAIONINE XMMUYECKHUE CBOWCTBA KUCIIOT, OCHOBAHUM.

IIpakTnuyeckue padorThI:

e [IpaBuna TexHukM O€30HACHOCTH TIpU paboTe B XUMHUYECKOM KaOuWHeTe. 3HAKOMCTBO C

1a00paTOPHBIM 000PYIOBAaHHEM.

OuncTKa 3arpsi3HEHHON MOBapEHHOM COJIM.

[Tosydenue u CBOMCTBA KUCIOPO/IA.

[Tosmydenune BO10pOAa U U3YYEHUE €0 CBOWCTB.

[IpuroroBiieHne pacTBOPOB COJIEH C ONIPENEIEHHON MAaCCOBOM J10JI€M paCTBOPEHHOTO BELIECTBA.

e Pemenue sxciepuMeHTaNbHBIX 33]a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COECTUHEHUID.
Pacuernble 3agaum. BrplunciieHne OTHOCUTENBHOM MOJIEKYJIIPHOM Macchl BellecTBa Mo (opMmyle.
Boruncnenue MaccoBoil 10711 371eMEHTa B XUMHUYECKOM COEMHEHUH. Y CTaHOBJIEHHE ITpocTeiiiiel GopMyJibl
BEIECTBA 0 MAaCCOBBIM JIOJISIM 3JEMEHTOB. BBIUMCIEHHS MO XUMHUYECKHMM YPaBHEHMUSIM MacChl WIIU
KOJIMYECTBA BEIIECTBA MO0 U3BECTHOI Macce WM KOJMYECTBY OJTHOTO U3 BCTYMAIOIIUX WM MOTyYaroIINXCs B
peakuu BemecTB. HaxoxieHue MaccoBoii 071 pacTBOPEHHOTO BELIECTBa B pacTBOpe. Briuncienne maccol
PacTBOPEHHOTO BEILIECTBA M BOJBI JJIsi IPUTOTOBJIEHHSI pacTBOpa OrnpeeieHHON KoHIeHTpaui. O0bEMHbIE
OTHOIIECHUS T'a30B MIPU XUMHUUYECKUX PEAKIUAX. BbluncieHus mo XMMHYEeCKUM YpaBHEHHUSIM Macchl, 00bEMa 1
KOJIMYECTBA BEIECTBA OJHOTO W3 MPOJYKTOB PEAKIMH MO MAacce HCXOJHOTO BEIIeCTBa, OO0BEMY WU
KOJIMYECTBY BEIIECTBA, COACPIKAILETO ONPEACIEHHYIO OO0 IPUMECEH.

Pasznen 2. Ilepuoanyeckuii 3aK0H U EPHONYECKAs] CUCTEMA XMMUYECKHUX 3JIeMEHTOB
JA.U.Menneneea. CTpoeHue aroma

[IepBbie NOMBITKH KIIACCU(PUKAUU XUMUYECKHUX 31eMeHTOB. [IoHsATHE O TpyIax CXOAHBIX AIEMEHTOB.
EcrecTBeHHBIE cemMENCTBA IIEIIOYHBIX METAUIOB M TaJloreHoB. biiaropoansie rassl. [lepuoanyeckuil 3akoH
. U. Mengeneesa. Ilepuoanueckass cuctemMa Kak €CTECTBEHHO-HaydHas KIAcCHU(PHUKaLUsi XUMHUYECKHUX
aneMeHToB. Tabnuunas Qopma mnpencTaBieHus KiacCUPHUKAIMU XUMHUYECKUX 53JeMeHTOB. CTpykTypa
tabnuuel «Ilepuonnyeckas cuctema xumuueckux anementoB JI. M. MenneneeBa» (kopotkas ¢opma): A- u
b- rpynnei, nepuoabl. OU3NYECKUN CMBICI MOPSJIKOBOIO HOMEpa 3JIEMEHTa, HOMepa IMepuojia, HoMmepa
rpymbl (715 371eMeHToB A-rpymi). CTpoeHHe aToMa: aIpo U AIeKTpoHHas 00osiouka. CocTaB aTOMHBIX sIIEp:
MIPOTOHBI U HEUTPOHBI. M30TOMBI. 3apsa aTOMHOTO si7jpa, MacCOBOE YMCIIO, OTHOCUTENIbHAsA aTOMHAsl Macca.
CoBpemenHast popMyIUpOBKa MOHATUS «XUMHUYECKHUHA AJIEMEHT». DJIEeKTpOHHAsi 000JI04YKa aToMa: MOHSATHE
00 SHEPreTHYeCKOM YPOBHE, €r0 EMKOCTU. 3alOIHEHUE IEKTPOHHBIX CIIOEB y aTOMa 3JIEMEHTOB MEPBOr0O —
TPEThEro MepHOJIOB. DNEeKTpoHbI. CTpoeHUE 3JIEKTPOHHBIX O000JI0OYEK aTOMOB MepBbIX 20 31IEMEHTOB
nepuoguueckoit cuctemsl JI. . MenneneeBa. CoBpemeHHas (popMylIupoBKa MEPHOIHMYECKOTO 3aKOHA.
3HaueHue nepuoanueckoro 3akona. Hayunsie noctuxenus .M. MenaeneeBa: ucrpaBieHle OTHOCUTEIbHBIX
aTOMHBIX Macc, IEPEeCTAaHOBKU XUMUUYECKUX JIEMEHTOB B MEPUOAUYECKOM cucTeme. JKU3Hb U 1eATeIbHOCTh
. . MennieneeBa. 3aKOHOMEPHOCTH U3BMEHEHHS CBOMCTB aTOMOB XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHU I
Ha OCHOBE MO0JIOKEHUA B nepuoaunyeckoi cucreme [[.M. MenneneeBa u ctpoeHust atoma. XapakTepUCTHKA
3JIEMEHTA 10 €T0 MOJIOKEHUIO B IEPUOIUYECKON cucTeMe XumMuieckux anemeHToB [[.1. Menneneesa.

JlabopaTopHble onbIThbl. B3anmoaelicTBUEe rHIPOKCHIA IIMHKA C PACTBOPAMH KUCIJIOT U IIET0YEH.

JdemoncTpanun. Ousnyeckre CBONCTBA MIETOYHBIX METAILUIOB. B3anmoielicTBre OKCUI0OB HATPUs,
Maraus, ¢ocdopa, cepbl ¢ BOAOW, MCCIEIOBAHUE CBOMCTB MOJYUYEHHBIX MPOAYKTOB. B3ammopeiicTBue
HaTpusi U Kanus ¢ BoJoil. du3nueckue CBOMCTBA rajoreHoB. B3anmonaelcTBUE allOMUHUS C XJIOPOM,
OpoMOM U HoIOM.



Pa3ngen 3 Crpoenue BemecTs
3JI€KTpOOTpI/IIIaTCJH)HOCTI) XUMHYCCKUX JJIEMCHTOB. OcCHOBHBIE BHJIbI XAMHYECKOH  CBSI3MH:
KOBaAJICHTHAsA HEMIOJIsIpHAsA, KOBAJICHTHAA NOJIIPHAA, MOHHAA. BaneHTHOCTB 3JIeMEHTOB B CBETE BHGKTpOHHOﬁ
teopun. Crenenp okucieHus. [IpaBuia onpeneneHus: CTeneH: OKUCICHHS SJIEMEHTOB.
Hemouncrpanun: ConocraBieHue (PU3UKO-XUMUISCKAX CBOMCTB COSAMHECHNUN C KOBAJICHTHBIMU U HOHHBIMU
CBA3sIMU.

9 knacc

Pa3nen 1. MHoroo0pasue XuMuuecKMX peakuui
Knaccudukainus XUMHYECKUX pEaKIMii: peaKkIui COCAUHECHUS, Pa3JIOKCHUs, 3aMeIleHus, OOMEeHa.

OKHCIUTETFHO-BOCCTAHOBUTENNbHBIC peakiuu. OKUCIUTENh, BOCCTAHOBHUTENb, IMPOIECCHl OKHUCICHUS |
BoccTtaHoBJNeHUsA. COCTaBJICHUE YPAaBHEHHH OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMA C TMOMOIIBIO
MeTOJia DJIEKTpOHHOTO Oamanca. TemmoBeie A(PPEKTHI XUMHYECKHUX pEAKIUH. DK30TEPMHYECKHE U
SHIOTEPMHUUECKHE peakiiuu. TepMOXuMUIeCKre ypaBHEHUS. PacyE€ThI M0 TEPMOXUMUYECKUM YPABHEHUSIM.
CkopocTp XMMHMYECKMX peakuuid. @akTopbl, BIHSIOINIME HA CKOPOCTh XHMHYECKHUX PEAKIIHM.
[TepBonauanpHOE TIpencTaBieHne o katanuse. OopaTumMpie peakiuu. [ToHITHE 0 XUMUYECKOM pPaBHOBECHH.
XHWMHUYECKUE PEaKIMK B BOJHBIX pacTBOpaxX. JJIEKTPOJIUTHI U HEINEKTPOIUTHl. oHbl. KaTHOHBI 1 aHMOHBI.
T'uopamnas meopus pacmeopog. DIEKTPOTUTHUECKAS TUCCOLUAIINS KUCIIOT, OCHOBaHUM U coJieid. Crabbie u
CWJIbHBIE AJIeKTpoJuThl. CTeneHp auccouuanuy. Peakimu MOHHOrO OOMEHa W YCIOBUS MX HPOTEKaHUS.
XWMHYECKHE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX COCAMHCHHH B CBETE MPEICTaBICHUN 00
ANEKTPOJIUTUYECKOM TMCCOLMALINN U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuusix. [lonamue o cuoponuse
coneu.
Jdemoncrpauuu. [Ipumepsl 3K30- U 3HAOTEPMHYECKUX peakiuid. B3zanmoaencTBUe LMHKA C COJISHOW M
YKCYCHOM KUCI0TOM. B3anmoneicTBre IpaHy IMpOBAHHOTO [IMHKA U [IMHKOBOM MbUIM C COJISTHOM KUCIOTOM.
B3aumopetictBue okcuna meau (I1) ¢ cepHoit KUCIOTOM pa3HON KOHIIEHTPAIMH MPU Pa3HBIX TeMIIEpaTypax.
l'opeHne yras B KOHLIEHTPUPOBAHHOM a30THOM KucioTe. ['opeHue cepbl B PACIUIABIIEHHOW CEJIUTpE.
HcnbiTaHne pacTBOPOB BELIECTB HAa 3JEKTPUUYECKYHO MPOBOJUMOCTD. JIBMKEHUE MOHOB B 3JIEKTPUUYECKOM
oJe.
IIpakTuyeckue padoThbl.

e l3ydeHue BIUSHUSA YCIOBUM MPOBEACHUS XMMUYECKOM peaKIuu Ha €€ CKOPOCTb.

* PemieHue SKCIEpUMEHTANBHBIX 337a4 N0 Teme «CBOWCTBA KHUCIOT, COJEH W OCHOBAaHUM Kak

AEKTPOJIUTOBY

JlabopaTopHble onbIThI. Peakiinn oOMeHa Mex Iy paCTBOPaMHU AJIEKTPOJIUTOB.
Pacyernble 3a1aun. BeiuncieHus: 1o TepMOXUMUYECKUM YPABHEHUSM PEaKLIUM.

Pa3nen 2. MHoroo6pa3ue BeuecTs

Hememannwi IV — VII 2pynn u ux coeounenusi

Hewmeramnnsl. ['anorens. [lonoxxenue B nepuoandecKon CUCTEME XUMUYECKUX DJIEMEHTOB, CTPOCHUE
ux atomoB. HaxoxneHnue B npupoje. Pu3nyecKue U XMMHYECKHE CBOMCTBA rajloreHoB. CpaBHUTEIbHAs
XapaKTEepPUCTHKA rajgoreHoB. [loslydeHne W NpUMEHEHHE TaloreHoB. Xiop. PU3NYECKUe U XUMHUYECKHUE
cBoiictBa xsopa. [Ipumenenne xnopa. Xioposomopoxa. Pusnmyeckue cpoictBa. llomydenne. Consnas
kucinota u e€ conu. KauecTBeHHas peakuus Ha XJIOPUI-MOHBL Pacrno3HaBaHHe XJIOpHIOB, OpOMMJIOB,
noausioB. Kucnopon u cepa. Ilonoxxenue B nepuoanNUECKOi CUCTEME XUMUYECKHX YIEMEHTOB, CTPOCHHUE UX
atomoB. Cepa. Amnorponus cepbl. Pu3zndyeckue M XUMHUYEcKHe cBoiicTBa. HaxoxzaeHue B mpupone.
IIpumenenne cepel. CepoBomopon. CepoBomoponHas kuciaora u e€ conau. KauecTBeHHas peakius Ha
cynbpun-uonsl. Oxcun cepsl(IV). @usnueckue n xumuueckue cBoictpa. [Ipumenenue. CepHUCTas KUCIOTA
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u e¢ comu. KadectBennas peakuust Ha cynbdur-uonsl. Oxcup cepbl(VI). Cepnas kucinora. XuMHYECKUE
CBOICTBa pa30aBICHHON M KOHLIEHTPUPOBAHHOHN cepHOW KHCHOTHL. KauecTBeHHas peakius Ha cyibdar
HMOHBbl. XMMHUYECKHE PpEaKLUH, JIEKAIIUE B OCHOBE IOJYYEHHUS CEPHOM KHUCIOTHI B IPOMBIIIJIEHHOCTH.
[Tpumenenne cepHoil KHCIOTHL. A30T U (ocdop. Ilonokenne B mepHoANYECKON CHUCTEME XUMHYECKHX
AJIEMEHTOB, CTPOCHUE WX aTOMOB. A30T, (PU3NYECKUE U XUMHUYECKHE CBOWCTBA, MOJYyYCHUE U MIPUMECHEHHE.
Kpyrosopot azora B npupone. AMmuak. @uU3Hyeckue M XUMHUYECKHE CBOMCTBA aMMHaKa, IOJydyEHUE,
npumeHenue. Coiau aMMOHHUS. A30THast KuciaoTra U €€ cBoicTBa. OKMCIUTENIbHBIE CBOMCTBA a30THOMU
KACIOThL. [lomydeHne a30THOM KUCIOTHI B JabopaTopuu. XWMHUYECKHE PEAKLUH, JIeKAlde B OCHOBE
MOJTY4YCHUS a30THOM KUCTIOTHI B MPOMBINIIIEHHOCTH. [IprMeHenue a30THoM KuciaoThl. Cou a30THOM KUCITOTHI
U ux npuMmeHeHue. AszotHble yaoOpenus. docdop. Amnorponus gochopa. Puznyeckue U XUMHUUYECKUE
cBoiictBa (hochopa. Oxcua pochopa(V). Dochopnas kucnora u e€ conmn. PocopHbie ynoOpeHus. Yriaepoa
n kpemHuid. IlojoxeHune B MEpHOIMYECKON cHUCTEME XUMUYECKHX 3JIEMEHTOB, CTPOEHHE HX AaTOMOB.
VYrnepoa. Amnorponus yriepoja. dusnueckue U XuMUYECKHE CBOWCTBA yriepona. AncopOuus. YrapHbIi
ra3, CBOMCTBa U (PU3UOJIOTHYECKOE EHCTBUE HA OPraHU3M. YTIEKUCIbIN ra3. YToybHas KUCIOTa U €€ COJIH.
KauectBenHas peakuust Ha kapOoHaT-uoHBL. KpyroBopot yriepoja B npupojae. OpraHudeckue coeAnHeHus
yraepona. Kpemuunit. Oxcup kpemuus(IV). KpemuneBas kucnora u e€ conu. Cmexno. Llemenm.
Memannel u ux coedunenus
Mertannsl. [lonoxeHne MeTamioB B IEPUOIUUYECKON CUCTEME XUMUYECKUX JIEMEHTOB, CTPOEHUE UX

aToMOB. Meramnyeckass CBs3b. DU3MYECKHE CBOMCTBA METAJIOB. PsJ aKTUBHOCTH METaJIOB
(2TEKTPOXMUMUYECKUN Pl HANPSHKEHUH METaIoB). XMUMHUYECKHE CBOMCTBa MeTauioB. OOmue crocoObl
nosyueHus: metauioB. CmaBbl MetayuioB. Illenounsie metamnbl. [lonokeHue MIETOYHBIX METAUIOB B
MEPUOJANYECKON CHUCTEME, CTpoeHue uX aTtoMoB. Haxoxkaenue B mpuponae. Pu3nyecKkue M XMMHUYECKHUE
CBOMCTBA IIEJIOYHBIX METAIIOB. [[puMeHeHNEe NEN0YHBIX METAIUIOB U UX coennHeHui. lllenounozemenbHbie
MeTtauibl. [losiokeHue 1meno4YHo3eMeNbHBIX METAUIOB B MEPUOAUMYECKON CHCTEME, CTPOCHHE UX aTOMOB.
Haxosxnenue B mpupojae. Maruuii U Kajbluid, UX BaXHEHITHEe coequHeHNs. JKECTKOCTh BOABI U CIIOCOOBI €€
ycTpaHeHus. AmomMuHui. [lojokeHue amoOMUHUS B TMEPUOJUYECKOM CHUCTEME, CTPOCHHE €ro aroma.
Haxoxnenue B npupoge. @uznyeckue M XUMHYECKUE CBOMCTBA amtoMuHuA. [IprimMeHeHHe aatOMHHUS.
AmdoTepHOCTh OKCcHa U THIpokcuaa amoMunus. JKeneso. [lonoxxenue xxene3a B IepUOIUIECKON CUCTEME,
cTpoeHue ero aromMa. Haxoxnaenue B npupojae. @u3znyueckue 1 XMMUYECKHUE CBOMCTBA eme3a. Baxkuelmue
COCIMHECHMS XKene3a: OKCHabl, ruapokcubl u conn xene3a(ll) u xenesza(Ill). KauecTBeHHble peaknuu Ha
vonsl Fe?* u Fe’*,
JdemoncTpanuu. ®uznyeckue cBorcTBa ranoreHos. [loaydeHue Xo0poBoaopoia U paCTBOPEHUE €r0 B BOJE.
AnnoTtponHsie MoauduKanuu cepbl. OOpasibl NPUPOIHBIX CYIbGUA0B U cyabpaToB. [lomyuenue ammuaka
U ero pactBopenue B Boje. O3HakomileHHE ¢ oOpa3lamMu MPUPOTHBIX HUTpATOB, (hochatoB. Moaenu
KPUCTAINIMYECKUX DPEIIETOK anMasza u rpaduta. 3HAKOMCTBO C OOpasliamMH MNPUPOTHBIX KapOOHATOB U
CIJIMKATOB 3HAKOMCTBO € 00pasllaMy BaKHEWIIMX COEAMHEHUW HATpUs, Kalus, MPUPOJHBIX COCIUHEHUN
KaJIbLIMS, PyJaMu jKelle3a, COCIMHEHHUSIMHU allfOMUHMS. B3auMozeicTBrue MIEI0UHBIX, IETOUYHO3EMENbHbBIX
METAJUIOB U AJIFOMUHUSA ¢ BOJOU. CxKUraHue xkene3a B KUCIOPOJIE U XJIOpeE.
IIpakTuyeckue padoThbl.

* IlomyuyeHue CONSTHOM KUCIIOTHI U U3yYEHHE €€ CBOUCTB.

* Pemenue skciepuMeHTaNbHBIX 331a4 110 TeMe «Kucnopon u cepay.

e [IlonmydyeHne ammMuaka U U3y4E€HHUE €TO CBOWCTB.

* [lonyuenue oxcuaa yraepona (IV) u uzyuenue ero coiicts. Pacno3sHaBanue kapOoHATOB.

* PemieHue skcriepuMEHTaIbHBIX 3a/1a4 10 TeMe «MeTaibl U UX COSUHEHUS.
JlabopaTopHbIe ONBITHI.

* BrITecHenue rajgoreHamMu Jpyr Apyra U3 pacTBOPOB X COETUHEHHUH.

» KayecTBeHHBIE peakiu cyabPHI-, CyIb(UT- U CyIb(aT- HOHOB B PacTBOPE.

* OszHakomileHHE ¢ 00pa3liaMy cepbl U €€ MPUPOAHBIMU COECIMHEHUSIMH.

* B3anmopeincrTaue cojieli aMMOHHSI CO LIETOYAMMU.

» KauecTBeHHbIe peakiuu Ha KapOOHAT- U CUIIUKAT- HOHBI.

* KayecTBeHHas peakiys Ha YIJIEKUCIBIN ra3.
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* H3zyuenne 06pa3oB MeTauIoB. B3anmoaelicTBIEe METAJUIOB C paCTBOPAaMU COJICH.

*  O3HaKOMIIEHHE CO CBOMCTBAMH M IIPEBpAICHUSIMH KapOOHATOB U THIPOKApOOHATOB.

e [IlonydyeHue ruapokcuga aalOMUHUS M B3aUMOJECHCTBHE €ro ¢ KUCIOTaMH U  ILIEJIOYaMHU.

KauecTBeHHbIe peaknuyu Ha HoHbl Fe?* u Fe3* .

PacuerHble 3aga4u. BorunciaeHus 1o XMuMUYECKUM YPaBHEHUSIM MacChl, 00bEMa WJIM KOJIMYECTBA BEILIECTBA
OJIHOTO M3 IPOAYKTOB PEaKIUU IO MAacC€ HCXOJHOIO BEUIECTBA, 0OBEMY WM KOJIMYECTBY BELIECTBA,
COJIEpXKAIIETO ONPEACIIEHHYIO0 OO0 TIpuMeceil. Pemenue 3aiay Ha omnpejesieHne MaccoBor (0O0BEMHOIN)
JI0JIY BBIX0J1a IPOAYKTa PEAKIIMU OT TEOPETUYECKU BO3MOKHOTO.

Pa3nea 3. IlepBoHauyasnbHble cBeleHHs 00 OPraHMYeCKUX BelllecTBax

[Ipeamer oprannueckoit xumuu. Heoprannueckue u opraHU4eCcKue COEJUHEHUs. Y TIepOl — OCHOBA
*U3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aTOMa yriiepoa B OPraHUYECKUX COEAMHEHUSX. YTIJIEBOJOPOIBI.
[IpenenbHble (HacChILIEHHBIE) YTI€BOAOPOAbI. MeTaH, 3TaH, HponaH — MPOCTEHIINE MpenCcTaBUTeNn
MpeieNbHBIX YIiIeBOJ0po10B. CTPYKTypHBIE (OPMYJIbI YTIIEBOAOPOAOB. ['OMoOrnueckuii psja npeaeabHbIX
yraeBoaopooB. ['omonoru. dusnyecknue U XUMUYECKHE CBOWCTBA MPEIEIbHBIX YIII€BOI0POAOB. Peakuun
ropeHuss u 3amenneHus. HaxoxaeHune B Ipupoje MpeneibHBIX YrieBoaopoAoB. [IpumeHeHHe MmeraHa.
HenpenenbHble (HEHACHIIEHHBIE) YIJIEBOJOPO/bl. OTUIICHOBBIA psJl HEMPEENbHBIX YIIeBOJOPOIOB.
OtmieH. Pu3n4ecKue U XMMUYECKHE CBOMCTBA ATWIIeHA. Peakius npucoequuenns. KauecTBEeHHbIE peakuu
Ha »HTwieH. Peaknusa nommMepnsanuu. [lonmstuneH. IlpumeHneHue 5sTwiieHa. ANETWICHOBBIM  psJ
HeMnpeJeNbHBIX YIIIeBOI0po10B. AnetmieH. CBoiicTa aneruiena. [Ipumenenue anerunena. [IpousBoiHbie
yraeBoaoposioB. KpaTkuit 0030p opraHMYecKUX COEIUHEHHM: OJHOATOMHBIE CIIUPTHI (METAHOJ, 3TaHOJI),
MHOTOAQTOMHBIE CIUPTHI (ITHJICHIJIMKOJb, TJMIICPUH), KapOOHOBBIC KHCIOTHI (MypaBbHHAs, YKCyCHas),
CJIOKHBIE d(PUPBI, )KUPBI, YIIIEBOABI (TJIOKO3a, caxapo3a, KpaxMmall, Ie/UII0JI03a), aMHHOKHUCIIOTHI, OEIKH.
Ponp GenkoB B opranuszme. IloHATHE O BBICOKOMOJIEKYNISPHBIX BemiecTBaX. CTpPyKTypa MOJUMEPOB:
MOHOMEp, TOJUMEpP, CTPYKTYpPHOE 3BE€HO, CTENEHb NojauMmepu3auuu. l[lonudsTuieH, NOoIMIponuieH,
MOJIMBUHUIXJIOPHUI. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH CPellbl U €r0 NOCIEACTBHUS.
JdemoHcTpanuu: Mojenn MOJIEKYJT OPraHMYeCKUX COeMMHEeHN. ['opeHne yrieBogopo0B U 0OOHapyKEeHNE
MPOAYKTOB UX ropenus. KauectBeHHas peakuus Ha 3TwiieH. [lomyuenue stunena. PactBopenue 3TuiaoBoro
cnupTa B BoJie. PacTBopenue rimuepuna B Boje. [lomydyenne u cBolicTBa yKCyCHOU KUCIIOTHI. MccinenoBanue
CBOWCTB HPOB: PAacCTBOPUMOCTb B BOJE U OPraHUYECKHX pPACTBOpUTENAX. KayecTBEHHbIE peakuuu Ha
[IIIOKO3y M Kpaxmai. O3HakomiieHHE ¢ oOpa3laMu H3AeNud W3 TOJUATUIICHA, MOJUIPOINHIICHA,
MOJIMBUHUIXJIOPUIA.
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3. TemaTn4eckoe IJIAHUPOBAHUE C YUYETOM paﬁoqeifl nporpaMmbl BOCIIUTAHUHA C YKa3aHUEM
KOoJIH4YeCTBA YaCo0B, OTBOJIMMbBIX HA OCBOCHHC KaK/J10il TeMbI.

LeneBbim npuoputeroM Ha ypoBHe OOO sBisieTcsi co3gaHue ONaronpHsTHBIX YCIOBHMA ISl Pa3BHTHUS
COLIMAJIBHO 3HAYUMBIX OTHOILIEHUHIIIKOJIBHUKOB U, MPEX/I€ BCErO, IEHHOCTHBIX OTHOILICHU!
- K CEMbE KakK IJIaBHOM OIOpE B KU3HM YEJIOBEKA U UCTOYHHUKY €r0 CHACThS;
- K Tpydy Kak OCHOBHOMY CIIOCOOY JIOCTM>KEHHUS >KU3HEHHOTO OJIaronoJiydusi 4esloBEKa, 3aJory €ro
YCIELHOTO NpOo(ECCHOHAIBHOIO CaMOOIIPEIETICHUSIU OLYIIIEHHS] YBEPEHHOCTHU B 3aBTPAIIHEM JTHE;
- kK ceoeMy OTedecTBy, CBOel MaJiol 1 0OJbIoN PoarHe Kak MECTy, B KOTOPOM Y€JIOBEK BBHIPOC M TTO3HAT
NepBbIE PAIOCTU U HEyAauu, KOTOopasi3aBelllaHa eMy MpeKaMu U KOTOPYIO HY>KHO oOeperaTh;
- K IpUpPOJIe KaK UCTOYHUKY U3HU Ha 3eMile, OCHOBE CaMOr0 €€ CYIIECTBOBAHNS, HYK/IAIOIIEICs B 3alUTe
Y IOCTOSTHHOM BHUMaHUU CO CTOPOHBIYEIIOBEKA;
- K MUpY Kak IJIaBHOMY IIPUHIIUITY YEJIOBEUYECKOI0 OOLIEKUTHS, YCIOBUIO KPETKOU JIpyKObl, HaJa)KUBaHUS
OTHOIIEHUH € KoJuleramMu 1o pabore BOyaylleM U co3JaHHsl OJaromnpusSTHOIO MUKpPOKIMMAara B CBOEH
COOCTBEHHON CEMEE;
- K 3HaHMSIM KaK MHTEJUIEKTYaJIbHOMY pecypcy, obecreunBaroiieMy Oyayliee yeloBeKa, Kak pe3ylbTary
KpPOTIOTIIMBOTO, HO YBJIEKATEILHOTO Y4€OHOTOTPY/Ia;
- K KyJIbTYpe KaK JyXOBHOMY OOTaTcTBY OOIIeCTBa U BaXXHOMY YCIOBHUIO OIIYIIEHUS YETOBEKOM MOJIHOTHI
MPOKUBAEMOM )KU3HHU, KOTOPOE TAOT EMY

YTEHHE, MY3bIKa, HCKYCCTBO, TEATP, TBOPYECKOE CAMOBBIPAKEHUE;
- K 3I0pOBBIO KAK 3ajJ0ry JOJIIOM W AKTUBHOM JKHM3HM 4YEJIOBEKA, €ro XOpOIIEro HAaCTPOCHHA H
ONTHUMHCTUYHOTO B3IVIs1a HA MUD;
- K OKPYKAIOLIUM JIOAAM KakK 0e3yCIOBHOM M aOCOJIOTHOM LIEHHOCTH, KaK PABHOIPABHBIM COLMATBHBIM
napTHepaMm, ¢ KOTOPbIMM HEOOXOJMMO BBICTpauBaTh JOOpPOKENIATENbHbIE M B3aMMOIOIICPKUBAIOLINE
OTHOILIEHMS], JAIOLINE YeJIOBEKY paJoCTh OOLICHHS U MO3BOJIAOLIME N30eraTh YyBCTBA OJMHOYECTBA;
- K caMuM ce0e Kak X035i€BaM CBOEH CyJIbObl, CAMOOIIPEIEIAIONUMCS U CAMOPEAIN3YIOIIUMCS JIMUHOCTSM,
OTBEYAIOLIUM 3a CBOE COOCTBEHHOE OyayIiee.
-OIBIT OKA3aHUS IIOMOIIM OKPY>KAIOLINM, 3a00Thl O MaJIbIILIAX WIN HOXKHIIBIX JIFOSIX, BOJOHTEPCKUI OIBIT;
-OIIBIT CAaMOTIO3HAHUS U CAMOAHAJIN3a, OTIBIT COLMAIIBHO MIPUEMIIEMOIO CAMOBBIPAYKEHUS U CAMOPEATTU3ALUH.

8 knacc
Ne | HammeHnoBaHue pa3aesia (TeMbl) KoauuecTBO 4acoB
1 OcHOBHBIE NIOHATHS XUMHH (YPOBEHb AaTOMHO — MOJIEKYJISIPHBIX | 54
NpeacTaBJIeHUi)

1.1 | IlepBoHavaIbHbIE XUMUYECKHE TOHATHUS 17

1.2 | Kucnopon. I'openue 5

1.3 | Bogopon 4

1.4 | Boga. PactBopbl 8

1.5 | KonnuecTBeHHBIC OTHOIICHUS B XUMHH 8
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1.6 | Baxneiimue Knacchl HEOPraHMUECKUX COCMHEHUI 12
2 Iepuonnyeckuii 3aK0H U MePpUOINYECKAST CHCTEMA 7

xumuveckux 1emeHToB /.. MennesieeBa. CTpoenue atoma
3 Ctpoenne BenecTBa. XuMuyeckasi CBA3b 5
4 IloBTOpEeHUe, 06001IeHNE U CHCTEMATU3AIUS 3HAHUH 3a KypcC 8 4

KJjiacca

Htoro 70 yacos
9 knacc

Ne | HaumeHoBaHue pa3jaesia (TeMbl) Kosn4yecTBo 4yacos
1 MHoroo0pa3ue XuMH4ECKHX peaKkui 17
2 MHoroo0pa3ue BeniecTs 41
2.1 | Hemeramnsr IV — VII rpynn u ux coenuHeHus 29
2.2 | Metajuisl 1 UX COEIUHEHUS 12
3 IlepBoHayasbHBIE CBeAeHUS 00 OPraHNYeCKUX BellecTBax 10 (1 yac pe3eps)
UTOr0 68
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