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1. Ilnanupyemble pe3yabTaThl OCBOCHHUSI Y4eOHOI'0 NpeaMeTa ¢
BKJIIOYEHHEM BOCITUTATEIBHOI0 ACTIEKTA

W3ydyeHne XuUMUM B OCHOBHOW WIKOJIE HANpPaBJIEHO Ha JOCTHKEHHE OOYyYaroIUMUCS
JTUYHOCTHBIX, METAIIPEIMETHBIX M MPEJAMETHBIX PE3yIbTaTOB OCBOCHHUS YU€OHOTO MPEAMETA.
JInyHoCTHBIE pe3yJIbTaThI
JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO O0IIEro 00pa3oBaHUs JOCTUTAIOTCS B
xoJle 00ydyeHHsT XUMUU B €IUHCTBE Y4eOHON M BOCHHUTATEIbHOU NesTeNbHOCTH OpraHuzanuu B
COOTBETCTBUU C TPATUIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSMHU, TPHUHATHIMH B OOIIECTBE MpaBUJIaMH M HOPMaMH IOBEICHHUS M CIOCOOCTBYIOT
mporieccaM  CaMOIIO3HAHMS, CaMOpAa3BUTHS U CONMANM3alMu  oOydaromuxcs. JIMuHOCTHBIE
pe3yJbTaThl OTPAKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B HACTH:

[latpyuoTrueckoro BOCHUTAaHUS 1) LIEHHOCTHOTO OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYpHOMY,
HUCTOPUYECKOMY W HAyYHOMY HACJIEIWIO0, TOHMMAHUS 3HAUYCHMS] XMMHUYECKON HayKu B IKU3HU
COBPEMEHHOT'0 O0OIIEeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHOW HH(poOpManuel O MepeaoBbIX
JOCTHMKEHUSIX U OTKPBITUAX MHUPOBOH M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSIX 00 yCTpOHCTBE MUpPA U OOLIECTBA;

['pakaHCKOro BOCHMUTAaHUS 2) TPEICTaBICHHs O COLMAJIbHBIX HOpPMax W MpaBUiax
MEXJIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHO-MCCIe0BaTEIbCKOM, TBOPUECKON U IPYTHX BHAAX AESITEIbHOCTH; TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JCSITEILHOCTH NP BBITOJHCHUW y4eOHBIX, MO3HABATEIBHBIX 3aj1ad,
BBIMIOJTHEHUH XHUMHUYECKUX OSKCIIEPUMEHTOB, CO3/aHUM Y4YEOHBIX NIPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO W B3aWMOIIOMOINM B IPOIECCE 3TOH Y4eOHOW ACSITeNTLHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJICHUE U MOCTYNKHU CBOMX TOBApPHUIIEH C MO3UIIMHA HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI TIOCIIEICTBUIA MOCTYIIKOB;

LleHHOCTH HAay4YHOTO MO3HAHUS 3) MUPOBO33PEHUECKUX MPEICTABICHUN O BEUIECTBE U XMMHUECKOM
pEaKIuu, COOTBETCTBYIOUINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIAIOIIUX OCHOBY
JUIsT  TIOHMMaHMsI CYIIHOCTH HAyYHOM KapTUHBI MHpa; TNPEICTAaBICHUM 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUSI NPUPOJABI, B3aUMOCBS3SIX YEJIOBEKAa C MPUPOJHOM Cpelod, O poiH
XUMHUU B MIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

4) mo3HAaBAaTENbHBIX MOTHMBOB, HAIPABICHHBIX Ha IMOJY4Y€HHE HOBBIX 3HAHWHA IO XUMUH,
HEOOXOIUMBIX ISl O0BSICHEHUS HAOTI0JAEMBIX MTPOIIECCOB U SBJICHHIA;

5) mno3HaBaTenbHOW, WH(GOPMAIMOHHOW M YUTATENCKOHW KYIbTYyphl, B TOM 4YHCJIE€ HABBIKOB
CaMOCTOSITEIbHOW paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATYpPOM, ITOCTYITHBIMU
TEXHUYECKUMHU CPEICTBAMU HH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEpeca K OOYYEHHUIO W TO3HAHHIO, JIOO03HATETLHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
€caM000pa3oBaHUI0, TPOEKTHOM U HCCIENOBATENbCKONW AESITeTbHOCTH, K OCO3HAHHOMY BBHIOOpY
HaIPaBJICHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;

dopMupoBaHus KyIbTYphl 310pOBbs 7) OCO3HAHUS LIEHHOCTH KH3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 37I0pOBBIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3 KMU3HU, OCO3HAHUS MMOCIIECACTBUI U HETIPUATHUS
BPEIHBIX TMPHUBBIYEK (YHOTpPEONEHUS AalKOTOoJs, HAPKOTHKOB, KYpEeHHs), HEOOXOAMMOCTH
cOOIOIeHHsT TIpaBUJI O€30MacCHOCTH TPH OOpaIeHuH ¢ XUMHUYECKMMH BEIIECTBAaMHU B OBITY U
peanbHOU KU3HU;

TpynoBoro BocnuTanus 8) HHTEpeca K MPAKTHUYECKOMY M3y4eHHUI0 TIpodeccuii u Tpyaa pa3IudaHOTO
pola, yBaKEHME K TPyAy M pe3yibTaTaM TPYAOBOW AESATENbHOCTH, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHUS TTPEIMETHBIX 3HAHUN M0 XMMHH, OCO3HAHHOTO BHIOOpA WHIWBHIYATHHOW TPACKTOPHH
MPOJOHKeHUsT 00pa3oBaHHs € YYETOM JHUYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMHH,
OOILIECTBEHHBIX HMHTEPECOB M MOTPeOHOCTEH; yCNEemHOW NpoPecCUOHAIBHON AeATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCS B TPO(ECCHOHATLHOM Ccpelie;
OKOJIOTUYECKOTO BOCIUTAHUS 9) SKOJOTMYECKH LENecOO0pa3sHOro0 OTHOIIEHUS K MpPUpOJiEe Kak
HMCTOYHMKY >KM3HU Ha 3emile, OCHOBE €€ CYIEeCTBOBaHMUS, MOHUMAaHUS LIEHHOCTH 3JI0POBOrO U
Oe3omacHoro obOpasza >KU3HH, OTBETCTBEHHOTO OTHOUIEHHMS K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHUS LIEHHOCTU COOIOCHHS MPaBUi 6€30MacHOTO MOBEACHHUS TIPU
paboTe ¢ BeuecTBaMu, a TAakXKe B CUTYAIUSIX, YTPOKAIOIINX 3J0OPOBBIO U KU3HH JIIOJIEH;



10) cnocoOHOCTH NMPUMEHATH 3HAHMS, MOJydaeMble IPU U3YyYEHUM XMMHH, JUIs PELICHMs 3ajad,
CBS3aHHBIX C OKPYXKAaIOILEW NPUPOJHON CPENOH, MOBBIIICHUS YPOBHS DKOJOTMYECKOM KYJIbTYpHI,
OCO3HaHMsI INI00ATBHOIO XapaKTepa 3KOJOIMYECKUX MPOoOJeM M MyTeH UX pelleHUs MOCPeICTBOM
METOJI0B XUMUU;

11) 9KOJIOrMYECKOro MBIIIJIEHHUSA, YMEHHUs pYKOBOJACTBOBATbCSA UM B  I103HABaTENIbHOH,
KOMMYHUKAaTUBHON ¥ COLIMAJIBHOM IIPAKTHUKE.

MertanpeameTHbie pe3yJibTaThl

B cocraBe MerampeaMETHBIX pE3yJAbTATOB  BBIIEIAIOT 3HAUYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHUsI OOIICHAayYHbIE NOHATUS (3aKOH, TEOpUs, NPUHIMI, TUIOTe3a, (PaKT, CUCTEMA,
IIPOLECC, 3KCHEPUMEHT U JIp.), KOTOpbIE MCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
npeaMeTax M M03BOJIAIOT HAa OCHOBE 3HAHMN M3 3THX HPeIMETOB (GOPMHPOBATH MPEICTABICHUE O
[EJIOCTHOM HAay4yHOW KapTHHE MHpa, W YHUBEpCaJlbHbIe Yy4yeOHbIE NeicTBHA (IIO3HABATENIbHBIE,
KOMMYHHUKATHBHbIE, PEryJIsATHUBHBIE), KOTOpble o0OecrneuuBaroT (OPMUPOBAHME T'OTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YUEOHON JEATEIbHOCTH.

MeranpeaqmeTHble pe3ysbTaThl OCBOEHHUS 00pa30BaTENbHOM HpOrpaMMbl IO XHMHUH OTPa)karoT
OBJIaJICHUE YHUBEPCAIbHBIMU [103HABATEIbHBIMU ICUCTBUAMHU, B TOM YHCIIE:

bazoBpIMU JIOrHYeCKUMU ASHCTBUAMU 1) yMEHUEM HCII0JIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIUIEHUS
[P OCBOEHUHU 3HAHMM: PACKPHIBATh CMBICI XMMUYECKUX MOHSTUN (BBIACNATH MX XapaKTEpHbIE
NPU3HAKM, YCTaHABIMBATh B3aUMOCBA3b C JPYTUMHU TMOHATHSIMM), MCIIOIb30BaTh IOHITUSA IS
OOBSICHEHUS OTHENbHBIX (AKTOB M SBJICHWH; BBIOMPATh OCHOBAHMSI M KPUTEPUH IS
KJaccu(UKaM XUMHMUYECKMX BEIIECTB M XMMUYECKMX PpeaklUil; ycTaHaBIMBaTh MPUYUHHO-
CIIEICTBEHHBIE CBA3M MEXJIYy OObBEKTaMM M3Y4YEHHS; CTPOUTH JIOTMUECKHUE pacCyKIEHUs
(MHIYKTUBHBIE, IeAYKTUBHBIE, [10 aHAJIOTUH); €JIaTh BHIBOJIbI U 3aKIFOUEHMUS;

2) yMEHHMEM MpPUMEHATh B IPOLECCE MO3HAHMUS TOHATUS (MPEAMETHBIE M METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HCIOJIb3yeMble B XUMHM, HIpeoOpa3oBbIBATH IIHPOKO
IPUMEHSEMbIE B XMMUU MOJEIbHBIE MPEJCTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHUYecKass (opMysia W ypaBHEHHE XHMMHUYECKOH peakuud -— IpU peleHud y4deOHo-
MO3HABATENIbHBIX 33J1a4; C YUETOM ITHX MOJENbHBIX MPEJCTaBICHUN BBISIBIATh U XapaKTepU30BaTh
CYIIECTBEHHbIE IPU3HAKU U3Y4aeMBIX OOBEKTOB — XMMHMUYECKUX BELIECTB U XMMHUYECKHX PEAKIIUH;
BBISIBJISITH O0IIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIIEICTBEHHBIE CBSI3U U IPOTUBOPEUHS B U3y4aeMBbIX
npoueccax M SBJICHMSX; IpEeajaratb KpPUTEPUM MJI BBIABICHUS OTHX 3aKOHOMEPHOCTEH U
MPOTUBOPEUUH; CaMOCTOSITEILHO BBIOMpPATh CMOCOO pemieHus y4deOHOM 3amayu  (CpaBHUBATH
HECKOJIbKO BapMaHTOB pEIICHUs, BbIOMpaTh Haubosee MOAXOMAUIMHA C y4ETOM CaMOCTOSTEIbHO
BbI/IEJICHHBIX KPUTEPHEB);

ba3oBbIMU HCCIIEN0BATENBCKUMU JAEUCTBUSAMHU 3) YMEHHUEM HCIOJIb30BaTh MOCTABICHHBIE BOIIPOCHI
B KaueCTBE MHCTPYMEHTA MTO3HAHUS, a TAKXKE B KaU€CTBE OCHOBBI JUIsl (GOPMUPOBAHUS TUIIOTE3BI 110
IIPOBEPKE NIPABUIIBHOCTH BBICKA3bIBAEMBIX CYXIACHU;

4) mnpuobOpeTeHHe OMNbITA MO IUIAHUPOBAHUIO, OPraHU3alMUd W TPOBENCHUI0 YUYECHHUUYECKHUX
HKCIEPUMEHTOB: YMEHHE HaOII0/1aTh 3a XOJOM Ipollecca, CaMOCTOATENbHO MPOrHO3UPOBATh €ro
pe3ynbTaT, (QopMyaupoBaTh OOOOLIEHHS M BBIBOJABI IO pE3yJabTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPO/IETaHHON padoTe;

Paboroit ¢ wuHpopmanmeir 5) ymeHHEM BBIOUpPATh, AHAIW3UPOBAaTH M HMHTEPIPETUPOBATH
UHPOPMALIMIO PA3JIMYHBIX BUAOB M (OPM NpEACTaBICHUS, MOIY4aeMYI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIONYyJIsIpHAsl JIMTEpaTypa XUMHYECKOrO COJep)KaHus, CIpPaBOYHbIE MOCOOHUS, pPECypChbl
WuTepHeTa); KpUTHUECKU OLEHUBATh POTUBOPEUMBYIO  HEOCTOBEPHYIO HH(DOPMAIIHIO;

6) yMEHHMEM NPUMEHSATh Pa3IMYHbIE METOJbI M 3alpOChl MPU MOMCKE M OTOOpe HMHPOpMAIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJIsl BHIMOJIHEHUS Y4eOHBIX M MO3HABATEIbHBIX 3a7ay
onpeAeNéHHOr0 THIA; MNPUOOpPETeHHE OmblTa B O00JAacTH HCIOJIb30BaHUA HH(OPMALMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJAJECHUE KYJIbTYpPOH AKTUBHOIO MCIIOJIb30BAHMS Pa3IMYHBIX
MOMCKOBBIX ~CHUCTEM; CaMOCTOSITEIbHO BBIOMpaTh ONTHUMalbHYI0 (OpMy TpeacTaBiIeHUs
UHPOpPMALlMM W WJUTIOCTPUPOBATh pElIaeMble 337a4l HECIOXKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U X KOMOUHALUSAMU;



7) YyMEHHEM HCIOJb30BaTh W AaHAJIM3UPOBATh B TIpoIlecce Yy4eOHONW M HCCIEI0BATEIbCKOM
JeSITeIbHOCTH HH(POPMALIHIO O BIUSHUH MTPOMBIIUICHHOCTH, CEJIbCKOTO X035iCTBA U TPaHCIIOpTa Ha
COCTOSTHHE OKPY>KaIOIIEH MPUPOTHON CPEbI;

YHUBEpCAIbHBIMA KOMMYHUKAaTHBHBIMU JICHCTBUSIMH 8) YMEHHEM 3aJaBaTh BOIPOCHI (B XOe
JTUAJIOTa U/WJIH TUCKYCCHH) TIO CYILIECTBY 00CYXAaeMOi TeMbl, JOPMYIUPOBATH CBOM MPEATIOKEHUS
OTHOCHTEJIBHO BBITIOJTHEHUS MPEATIOKESHHOM 3a/1auu;

9) mpuobpereHue ombiTa MPE3EHTALUU PE3YJIbTATOB BBIMOJIHEHHUS XUMHUYECKOIO 3KCIEpUMEHTa
(;1abopaTopHOTO OMbITa, JTAOOPATOPHOW PaOOTHI MO HMCCICIOBAHUIO CBOMCTB BEHIECTB, Y4eOHOTO
MIPOCKTA);

10) 3auHTEepecOBaHHOCTh B COBMECTHOW CO CBEPCTHHKAMHM MO3HABATEIBHOM M MCCIEI0BATEIbCKON
NESTENIbHOCTH MpPU PEUIeHHH BO3HUKAIOIIMX MPoOJieM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB U
COIJIACOBAaHUS TMO3ULMH (00CYXIeHUsI, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD», KOOPIUHAILIMS
COBMECTHBIX JIEUCTBUH, OINpeAeNieHue KPUTEPUEB IO OLICHKE KadecTBa BBINOJIHEHHON pabOTHI U
ap.);

YHUBEpCATbHBIMU PETYISTUBHBIMU JAeHCTBUAMH 11) yMEHHEM CaMOCTOATENIBHO OMpPENeysTh 1en
NeSITeIbHOCTH, IUIAHUPOBATh, OCYHIECTBISTh, KOHTPOJIUPOBATh W TPH  HEOOXOIMMOCTH
KOPPEKTUPOBAaTh CBOIO JIEATENBHOCTh, BbIOMpaTh Haubonee 3(G(EeKTHBHBIE CHOCOOBI pelIeHUs
y4eOHBIX ¥ TIO3HABaTENBHBIX 3a/la4, CAMOCTOSTEIILHO COCTaBISTh WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA aNTOpPUTM JIEHCTBUN TpPH BBINOJHEHUU 33/laHUN C Y4ETOM TMOJIYyYE€HHS HOBBIX
3HaHUH 00 u3ydaeMbIX OOBEKTax — BEHIeCTBaX M pPEAKIHUsAX; OLEHHBATh COOTBETCTBHE
MOJIy4YEHHOTO Pe3yJibTaTa 3asBICHHON LENH;

12) ymeHueM Ucronb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, PEAJIaraéMble B YCIOBUU 3aJIlaHUH.

IIpenmeTHble pe3yJibTaThI

B cocTtaBe mpeaMeTHBIX pe3yabTaToB 10 OCBOCHHUIO 0053aTEILHOIO COACPIKaHUS, YCTAHOBICHHOTO
JaHHOW HpuUMepHOW palouell IpOorpaMMoOiM, BBIIEISIOT: OCBOEHHBIE OOY4YalOIMMUCS Hay4dHbIE
3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUM, cienuduueckue Ui NpeIMeTHON 001acTH «XUMHUSI», BUIbI
JESATENIbHOCTH [0 TOJY4YEHHIO HOBOTO 3HaHMs, €ro HHTEepIpeTaluud, MNpeoOpa3oBaHUI0 H
IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyallUsX.

[IpenMeTHbIe pe3yabTaThl MPEICTaBICHBI M0 TOJaM 00YYEeHHsI U OTpa)karoT CPOPMHUPOBAHHOCTD y
00y4aroImuxcst CIeYOUNX YMEHHH:

8 KNACC

1) packpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHSATUMN: aTOM, MOJIEKYJIa, XUMUYECKUHN AJIEMEHT,
IPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMECh (OAHOPOJAHAS M HEOAHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTEIIbHAsl aTOMHasi U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasi J10JI1 XMMHMYECKOI'O 3JIEMEHTa B COECIUHEHHUH, MOJISIPHBIH OO0BEM, OKCHJ, KHUCIIOTA,
OCHOBaHHUE, COJIb, JJIEKTPOOTPHUIIATEIbHOCTh, CTENEHb OKHUCIIEHUS, XHMMHUYECKas peaklus,
KJaccu(UKalus peakuuid: peakluH COEAMHEHUs, PEaKLUU pa3IoKEHUs, PEeaklUuu 3aMelleHus,
peakuuu oOMeHa, 9K30- U AHAOTEPMUUYECKUE PEaKIIUU; TEIIOBOM A (EKT peakiuu; sIpo aToMma,
AIIEKTPOHHBIN CIIOM aroma, aToMHasi OpOHTajb, paJAWyC aToMa, XUMHYECKas CBS3b, MOJSPHAs U
HEmoJIsipHasi KOBaJeHTHas CBS3b, MOHHAs CBS3b, MOH, KaTUOH, aHMOH, PacTBOp, MaccoBas A0S
BellecTBa (IIPOLEHTHAs! KOHIIEHTpAI|s) B paCTBOPE;

2) WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATUN (CM. M. 1) M NPUMEHSTHh 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

3) ucnonb3oBaTh XMMHUYECKYK) CHMBOJHMKY JUIsI COCTaBiI€HUS (OpPMyYJ BELIECTB U ypaBHEHUN
XUMHUYECKHUX PEAKIIUI;

4) onpenenarb BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHHUSX; CTEIIEHb OKHCIICHUS
AJIEMEHTOB B OWHApHBIX COEIMHEHMSAX; MPHHAUICKHOCTh BELIECTB K OIpPENENIEHHOMY Kiaccy
COeIMHEHUI 1o (opMysaM; BHUJ XUMHUYECKON CBSI3U (KOBAJIEHTHAs U MOHHAs) B HEOPraHMUYECKUX
COEIMHEHUSX;

5) packpeiBath cmbich [lepuogndeckoro 3akona [[. . MenneneeBa: 1eMOHCTpHUPOBATh TOHUMAHUE
NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHX D3JEMEHTOB OT UX IIOJIOKEHUS B
[Teproanueckoil cucTeMe; 3aKOHOB COXPAHEHMs MAacChl BEILECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YYEHHs, 3aKOHAa ABOTa/po; ONKCHIBATh M XapaKTEpPH30BaTh TaOIMUHYIO (GOpMy



[Tepuoanueckoit cCUCTEMbl XMMHUYECKUX JIEMEHTOB: pa3jnyaTh MOHITUS «TJaBHas moiarpynna (A-
rpynmna)» u «mobouynas mnoxarpymnmna (b-rpymma)», maneie u OoNbIIME MEPHUOABI; COOTHOCHTH
o0o3HavYeHusi, KOTopble UMelTcs B Tabnuue «llepuoanueckas cucteMa XMMHUYECKHX SJIEMEHTOB
. V1. MenzeneeBay ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMHYECKUX HJIEMEHTOB
(cocTaB u 3apan sapa, 00IIee YUCIO FIEKTPOHOB U pacHpeiesIeHUe UX 0 3JIEKTPOHHBIM CIOAM);

6) xnaccupuIMPOBaTH XUMUYECKHE DJIEMEHTBI, HEOPTrAaHUUECKUE BEIIECTBA; XMMHUECKUE PEaKIIUU
(10 4KCIy ¥ COCTaBY YYacTBYIOIUX B PEaKIMU BEIIECTB, IO TEIIOBOMY 3G (DeKTy);

7) XapakTepu3oBaTh (ONUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB,
MOJATBEPK/Iasl OMHCAHUE MPUMEPAMU MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHYECKHX
peaKuuii;

8) mMpOrHO3WpOBaThH CBOICTBA BELIECTB B 3aBHUCUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa;
BO3MO>KHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALICHUN B PA3TUYHBIX YCIOBUSX;

9) BBIYMCIATH OTHOCUTEIIBHYIO MOJIEKYJSPHYIO M MOJIIPHYIO MacChl BEIECTB; MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEeHTa 1o ¢GopMylie COSAMHEHHS, MAaCCOBYIO JIOJII0 BEIIECTBA B PAacCTBOPE;
MPOBOAMTH PACUETHI MO YPABHEHHUIO XUMUYECKON PEaKIiu;

10) npuMeHSITh OCHOBHBIC OIEPALMH MBICIUTEIIBHON JEATEIbHOCTH — aHaiu3 M CHHTES3,
cpaBHEHHE, 00001eHIE, CUCTEMATH3aIUI0, KIIACCU(PUKAIUIO, BBISIBICHUE TPUUYUHHO-CIIEACTBEHHBIX
CBSI3€M — JUIsl U3YYCHHS CBOMCTB BEIIECTB U XUMUUYECKHUX PEAKIIN; €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HaOJI0/IeHNe, U3MEPEHUE, MOJICIIUPOBAHNE, SKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );
11) criemoBaTh MpaBUIIaM MOJIb30BAHHUS XUMUYECKOH MOCYI0M U 1a0OpaTOPHBIM 000PYA0BaHUEM, A
TaKKe MpaBUiIaM OOpAIEHUsI C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMU IO BBIIOJIHEHUIO
7a00pAaTOPHBIX XHMHYECKUX OIBITOB IO TIOMYYCHHIO M COOMpaHHWIO ra3000pa3HBIX BEIICCTB
(Bomoposla W KHCIOpOJAa), MPHUTOTOBICHHIO PACTBOPOB C OMNpENeIEHHOW MaccOBOW Joiei
pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH W MPOBOJUTH XMMHYECKHE DKCIEPUMEHTHI IO
pacrlo3HaBaHUIO PACTBOPOB IIEeNOYeH U KUCIOT C TOMOUIbI0 HMHAMKATOPOB  (JaKMyc,
deHonpTanenH, METHIOPAHXK H I.).

9 KVIACC
1) packpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUI: XMMHUYECKUN 3JIE€MEHT, aTOM, MOJIEKYJa,
WOH, KAaTuOH, AaHWOH, IPOCTOE  BEUIECTBO,  CJIOXKHOE  BEIIECTBO,  BaJCHTHOCTb,

AIIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIEHHS, XUMHUYEcKas peaklMs, XUMHUYecKas CBS3b,
TeroBoi 3((deKT peakiuu, MOjb, MOJSIPHBIH 0O0BEM, PACTBOP; IMEKTPOIMTHI, HEITEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMAIUs, pEeaKkIud HOHHOro oOOMEHa, KarTajau3aTop, XUMHYECKOoe
paBHOBecHe, 0OpaTHMble 1 HEOOpaTUMBbIE peaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKILIUH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHWE W BOCCTAaHOBJEHHE, aJUIOTpOnusi, amM(pOTEpHOCTb,
XUMHYEcKasl CBS3b (KOBAJIEHTHAs!, HOHHAsI, METAININYECKasi), KpUCTAIIIMUecKasi peiéTka, Koppo3us
METaJIJIOB, CIUIABbl; CKOPOCTh XHWMHUYECKOM pEaKIMH, MNPEJesIbHO JOMyCTUMas KOHLEHTpalus
(ITIK) Bemectna;

2) WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUH (CM. H. 1) U MpPUMEHSATH 3TU
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

3) ucnonb3oBaTh XMUMHUYECKYKD CHMBOJHMKY JUIsl COCTaBI€HHUS (OpPMYJ BELIECTB U ypaBHEHUN
XUMHUYECKHUX PEAKIIUIL;

4) ompenensTh BAJIEHTHOCTb M CTENEHb OKHUCIEHUS XHUMHYECKHX JJIEMEHTOB B COEIMHEHUSX
pa3IMYHOTO COCTaBa; IMPUHAAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KJaccy COEAMHEHHH IO
dbopMynaM; BHUJI XMMHUYECKON CBS3M (KOBaJ€HTHAsl, HOHHAs, METAJUINYECKas) B HEOPraHHMUECKUX
COCIMHEHUSX; 3apsA] HMOHA IO XHMMHYECKOH (opmyne; XapakTep cpelsl B BOJHBIX pPacTBOpax
HEOPraHMYECKUX COEAMHEHUMN, TUIT KPUCTAIITNYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

5) packpsiBath cMmbicn llepuoanueckoro 3axona JI. M. MenpaeneeBa M JEMOHCTPUPOBATh €ro
NMOHMMAaHUE: OIUCHIBATh U XapakTepu3oBaTh TabmuyHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHUYECKHX JJIEMEHTOB: paszivuaTh MOHATHUSA «IJIaBHas moArpynna (A-rpymma)» U «1o0o4Has
noarpynna (b-rpynma)», manele uw Oonblliie TEPUOABI; COOTHOCHUTH OOO3HAUEHHS, KOTOpbIE
UMEIOTCd B TEPUOJUYECKOW TaONuIle, C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sApa, 001ee YUCIIO IEKTPOHOB U pacipeeieHne uX 1o
AIIEKTPOHHBIM CJI0SIM); OOBSICHATH 0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB 3JIEMEHTOB M MX
COEIMHEHUH B IpeJiesiax MaJbIX IEPUOJIOB U TJIaBHBIX HOATPYII C YUETOM CTPOEHUS X aTOMOB;



6) K1accupUIMPOBATE XUMUYECKUE HIIEMEHThI; HEOPIaHNYECKHE BEIECTBA; XUMUUECKUE PEaKIUU
(10 YMCITy U COCTaBY YYAaCTBYIOIIUX B PEAKIMH BEIECTB, IO TEIUIOBOMY 3P (PEKTy, 10 N3MEHEHHIO
CTENEHEH OKUCIIEHUS! XUMUUECKUX YIEMEHTOB);

7) XapakTepu3oBaTh (OMUCHIBATH) OOMIME W CHEIU(PUYCCKHE XMMHUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, NOJATBEPXKasi ONMCAHUE MPUMEpPAMHM MOJIEKYISIPHBIX U HMOHHBIX ypaBHEHUH
COOTBETCTBYIOILUX XUMUYECKUX PEAKIUl;

8) COCTaBIATh YPABHEHUS HJIEKTPOJIUTUYECKOM TUCCOLMAlUU KUCIIOT, Lesloueil ¥ coliell; OIHbIE U
COKpAIIEHHBIC ypaBHEHHS PEaKIMii MOHHOTO OOMEHA; YpaBHEHMS PEaKIHi, MOJITBEPKIAIOLINX
CYLIECTBOBaHHME T'€HETHUECKON CBSA3U MEX/Y BEIECTBAMU PA3JIMYHBIX KJIACCOB;

9) packpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMNA MOCPEICTBOM COCTABICHUS
3JIEKTPOHHOTO OajlaHca ATUX peaKIuii;

10) nporHoO3upoBaTh CBOWCTBA BELICCTB B 3aBUCHUMOCTH OT HX CTPOCHHUS; BO3MOXHOCTH
IPOTEKaHUs XUMUYECKUX NIPEBPAILECHUI B Pa3INYHbIX YCIOBUSAX;

11) BBIYUCIATH OTHOCHTEIILHYIO MOJICKYJISPHYIO M MOJIIPHYEO MacChl BEIIECTB; MAacCOBYIO JIOJIFO
XMMHUYECKOIO 3JIEMEHTa Mo (OopMyJe COEJUHEHHUS; MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE;
IPOBOAMTDH PACUEThI IO YPABHEHUIO XUMUYECKON PEAKIUY;

12) criemoBaTh MpaBUiiaM MOJIb30BAHUS XUMUYECKOH MOCY/I0# 1 1a00paTOpHBIM 000pyIOBaHHEM, a
TaK)Ke MpaBuiiaM OOpAIEHUsl C BEIECTBAMU B COOTBETCTBUHU C MHCTPYKLUMSIMHU IO BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB 10 IOJYYEHHIO M COOMPAHUIO Tra3000pa3HbIX BELIECTB
(aMMHaKa U yriaeKucioro rasa);

13) npoBOAMTH peaKiM, MOATBEPKIAMOUINE KAYeCTBEHHBI COCTaB pa3IMYHBIX BEIICCTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPUIOPOMU-, HOTUA-, KapOoHaT-, (hocdar-, cuiamkar-, cynbdar-
, TUAPOKCHUI-MOHBI, KATUOHBI AaMMOHUS Y MOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

14) npuMeHSTh OCHOBHBIE ONEpAlMM MBICIUTEIBHOW JEATENbHOCTH — aHalu3 M CHUHTE3,
CpaBHEHME, 0000IIEeHNE, CUCTEMATU3aLlMI0, BBISIBJICHUE NMPUYMHHO-CIICACTBEHHBIX CBSI3ed — JUId
U3y4EHHs CBOWCTB BELIECTB M XMMUYECKHX PEAKIIMii; €CTeCTBEHHO-HAYUYHbI€ METO/Ibl IO3HAHUS —
Ha0JII0/IeHue, U3MEpPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



TemaTH4eckoe NUIaHNPOBaHNUe, BKJIIOYAs CO/lepKaHNe y4eOHOro nmpeamMera, BUAbI

ACATECJIBbHOCTH YYAIUXCH, HATIPABJIECHHbIC HA JOCTUKEHUE PE3YJIbTAaTOB

8 xiacc

Pa3nea 1. OcHoBHbBIE NOHATHSI XMMHHU (Y POBEeHb aTOMHO-MOJIEKYJISI PHBIX

npeacTaBJIeHuil)

OcHoBHoOe coaep:kaHue yueOHOro
NpeAMeTAa M0 TeMaM

OcHoBHBIE BUIBI 1eATEJIbHOCTH

XAMHH. XHUMHS KaKk  4acTh
eCTeCTBO3HAHMA. BeliectBa M WX CBOMCTBa.
Metoapl TO3HAaHHSA B XUMHH: HaOIIOICHHE,
sKcriepuMeHT. [Ipuembl Oe3zomacHoil paboOTHl €
obopynoBaHueM u BemecTBamu. CTpoeHue
IUIAMCHH.

UYuctele BemiectBa H - cMecH.  CrocoOBI
OYMCTKH BEILIECTB: OTCTaWBaHUE, QUIHTPOBAHHE,
BBIIAPUBAHUE, KPUCTAUIM3ALMSA, AUCTHIULALML.
dusnyeckue u XUMHYECKHE SIBJICHHSL.
Xumuyeckue peakuud. [IpU3HAKH XHMHYECKHX
peaKI_[I/Iﬁ H YCJIOBUSA BO3HUKHOBCHUA W TCUCHUA
XUMHUYECKUX PEaKIMM.

IIpenmer

PasnmuuaTh mpemMeThl M3YYCHHS CCTECTBCHHBIX HaykK. HaOmomathb
CBOWCTBAa BELIECTB, WX H3MEHEHUA B XOJI€ XMMHUYECKHX pEaKIuil.
YuuThCsA NPOBOAUTH XUMUUYECKUI IKCIIEPUMEHT.

Co0OuroiaTh MpaBuiia TEXHUKHA O€30MaCHOCTH.

Okxa3bIBaTh TNICPBYIO NMOMOIIB MPHU OTPABJICHUAX, OKOT'aX U TpaBMax,
CBSI3aHHBIX C peaKTHBAMH U JTJaOOPaTOPHBEIM 000pyIOBAHUEM.

3HaKOMUTHCA ¢ Ta00PaTOPHBEIM 000PYIOBAHHEM.

W3yyaTth cTpoeHHE IJIAMEHH, BBIIBHUras TMIOTE3bl U MPOBEPssS HUX
9KCIIEPUMEHTAIIBHO.

PasnnuaTh NoOHATHS «YUCTOE BElIECTBOY», «CMECH BEIIECTBY.

YMeTh pa3fensaTh CMECH METOAaMH OTCTaWBaHUS, (GUIBTPOBAHUS U
BbITIapBaHUA.

Paznuuate (I)I/ISI/I'—IGCKI/IG U XUMHUYCCKHC SIBJICHUA.

OmnpenemnsaTs NPU3HAKA XUMUUECKUX PEaKLUi.

@dukcupoBaTh B TETpagu HaONIOAaEMble NPH3HAKH XHUMHUYECKHX
peaxuit

ATOMBI U MOHBL. BeriecTBa MOJIEKYIApHOTO U
HEMOJIEKYJISIpHOTO cTpoeHus. Kpucramnuueckue
u amop¢HBIe BemecTBa. KpHcTammmdeckue
pELIeTKU: HOHHAs, aTOMHasi W MOJIEKYyJIApHas.
3aBUCUMOCTh CBOMCTB  BEIISCTB OT THIA
KPUCTAJLINYECKON PEIIETKU.

IIpocTeie U cnoxHbIE BellecTBa. XUMUYECKUN
JJIeMeHT. MeTajulbl M HEMeTa/ulbl. ATOMHAas
eauHnUIa Macchl. OTHOCHTENbHAS MOJEKYJSIpHAs
macca. SI3pIk  XuMHH. 3HAKM ~ XHMHYECKHX
3JIEMEHTOB.

3aKOH TIOCTOSHCTBA COCTaBa  BEIIECTB.
Xumudaeckue Gpopmyinbl. OTHOCHTETbHAST ATOMHAS
macca. KauecTBEeHHBIN M KOJIMUECTBEHHBIH COCTaB

BEIIECTBA.  BBIYHCIEHHE 10  XHMHYECKUM
¢dbopmynam.  MaccoBass 0  XUMHYECKHX
SIIEMEHTOB B CJIOYKHOM BEIIECTBE.

BanenTtHocTh XUMHNYECCKUX DJICMCHTOB.
OHpe}leHeHI/Ie BAJICHTHOCTH XUMHNYECCKUX

9JIEMEHTOB 10 GopMyIie OMHAPHBIX COCTUHEHUH.
CocraBieHHE XHMHUYECKHX (OPMYIT MOJIEKYII

PasnuyaTth MOHATHUS «aTOM», «MOJEKYJa», «XUMUYECKUH DIIEMEHTY,
«NIEMEHTApPHBIE YACTHULIBI».

Paznuyats MOHSITHS «BEIIECTBA
«HEMOJIEKYJIIPHOTO CTPOEHUS.

DopMynupoBaTh  OINpENeNieHHEe  MOHATHA  «KPHUCTaJTHYEcKas
pemietkay. OOBSICHITh 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT MHTa
KPUCTAJIIMYECKON PELIETKY.

OmnpenensiTb OTHOCHTENBHYIO MAacCy OJJIEMEHTOB M BaJICHTHOCTh
9JIEMEHTOB B OMHApPHBIX COSIUHEHHSX.

CocraBnsTh XuMmMuuyeckue (GOpMysbl OWHAPHBIX COCAMHEHUH 110
M3BECTHOM BaJICHTHOCTH 3JIEMEHTOB

H3o0paxkaTh MpoCTEHWIIHE XWMUYECKHE PEAKIHH C ITOMOIIBIO
XUMUYECKUX YPaBHEHUH.

Pasnuuyate TOHATHS  «MHIEKC» U
YpaBHEHHsSI XHMHUYECKOM peakuum» u
peaxImm».

PaccunThIBaTh OTHOCHTENBHYIO MOJIEKYJSIPHYIO Maccy 1o ¢opmyie
COeIMHEHUs. PaccuuThIBaTh MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa
B COCIMHEHUH.

VYcraHaBIMBaTH TpocTedmue (GOpPMYyNBI BEHIECTB IO MAacCCOBBIM
JIOTISIM DJIEMEHTOB.

MOJICKYJIAPHOTO» n

«KOXPPUIHEHT»; «cXema
«ypaBHEHHE XUMHYECKOU

OWHAPHBIX COSIMHEHHU 110 BAJICHTHOCTH. [Momp3oBatbess  wH(pOpMamuUeidr W3 JAPYrUX HUCTOYHUKOB  JUIS

ATOMHO-MOJIEKYJIIPHOE  YUYECHHE. 3aKoH | MOJATOTOBKH KPATKHUX COOOIICHHN.
coxpaHeHuss ~Macchl  BemiectB. JKU3Hb U T'oToBUTH NMpe3eHTanuu Mo TeMe.
nestenbHocTh M.B. JloMoHOcOoBa. XuMudeckue
ypaBHeHHUs. TUIBI XUMUYECKUX peakluil.

Kucnopoa.  Haxoxaenne B mpupole. HccrenoBaTh  CBOMCTBa  HW3y4YaeMBIX  BemlecTB. HaOmonmats
[omyyenne xucimopoma B Ja0OpaTOpHH ¥ | XUMHYECKUE U (PU3UUCCKUE MPEBPAIICHIUS U3Y9aeMBIX BEIICCTB.
HpOMBIH_IJ'IeHHOCTI/I. (I)I/ISI/I‘IGCKI/IG U XUMHWYCCKUC PaCHOSHaBaTI) OIIBITHBIM HyTeM KHCJ’[OpO}I.
cBoiicTBa  kuciopona. [operme.  OKCHIBI. OnuceiBaTh XMMUYECKHE peakiuu, HaOmogaeMble B XOJe

IIpumenenne kucnopoaa. Kpyrosopor kucnopoaa
B mpupoze. O30H, auIOTpONHsS KHCIOPOJA.
Bo3myx m ero cocraB. 3amura atMochepHOTo
BO3/yXa OT 3arpsI3HCHHUIA.

JIEMOHCTPAIIMOHHOTO U JJaO0PaTOPHOTO AKCIIEPHUMEHTA.
JenaTh BEIBOABI U3 PE3yIbTATOB MPOBEACHHBIX OIBITOB.
Y4acTBOBAaTH B COBMECTHOM OOCYXIEHUH PE3YyIHTATOB OIIBITOB.
Oxa3plBaTh MEPBYK0 MEIUIIMHCKYIO TIOMOIIb IIPH OTPABJICHUSX,




OoXXOoraXx ¥ TpaBMaX, CBS3aHHBIX C pEaKTHBAMH W J1aOOpaTOPHBIM

000pyIOBaHUCM.

CocraBsith  (OpMYJBI  OKCHIOB IO HW3BECTHOH BAJICHTHOCTH
9JIEeMEHTOB. 3aluChiBaTh MPOCTEHIINE YpaBHEHHs] XHMHUYECKUX
peakiui.

IMomp3oBatbess  uH(pOpMAaNUeidd W3 JAPYrUX HUCTOYHUKOB YIS
MOJITOTOBKY KPATKHUX COOOIICHHH.

['0TOBHTH IPE3EHTAITHIO 110 TEME.

Bogoponx. Haxoxnenue B IpUpOJE. HccrenoBaTh  CBOMCTBa  HW3y4aeMBIX  BemecTB. HaOmomats
[Momyyerne Bomopoma B JabopaTopuu ¥ | XUMHYECKHE U PU3UUECKUE MPEBPAIICHIS H3YIaeMBIX BEIIECTB.
MIPOMBINIICHHOCTH. DU3WYECKNEe W XUMHIYCCKHUE OnuceiBaTh XUMHYECKHE peaknud, HaOmomaeMple B XOze
cBoiictBa. Bomopom — BoccraHoBuTENb. Mephl | TEMOHCTPAIIOHHOTO H J1a00PaTOPHOTO SKCIEPHUMEHTA.

O6e3omacHOCTH TpHU  paboTe C  BOIOPOAOM. Pacno3HaBaTh OIBITHBIM ITyTEM BOJIOPOT..
[Ipumenenue Bogopoa. Co0uroiaTh MpaBuiia TCXHUKHA 0€30MaCHOCTH.

Jenats BBIBOJIBI U3 PE3YJIbTATOB MPOBEACHHBIX OMBITOB.

Y4acTBOBAaTh B COBMECTHOM OOCYK/ICHUH PE3yIbTATOB OIBITOB.

3anuceIBaTh NPOCTEHIINE YPaBHEHUSI XUMUYECKUX PEAKIIHI.

IMomp3oBatbess  uH(pOpMAaNUeidd W3 JAPYrUX HUCTOYHUKOB IS
MOJITOTOBKU KPATKUX COOOIICHHM.

['0TOBHTH MPE3CHTAIHIO 110 TEME.

Boma. MeTozp! onpeneneHus: coctaBa BOIBI — HccrenoBaTh  CBOWCTBa  HW3y4aeMBIX  BemlecTB. HaOmromath
aHamu3 W cuHTe3. DH3MUYECKUE CBOWCTBA BOMBL. | XMMHYCCKHE M (pH3MUYECKIE MPEBPAICHHUS N3ydaeMbIX BEIICCTB.

Boma B pupoae u criocoOsr ee ouncTkd. Boma — OnuceiBaTh XUMHYCCKHE peaklud, HaONomaeMple B XOze

PaCTBOPUTELIIb. PaCTBOpI/IMOCTL BC€IICCTB B BOJC.
MaccoBas J0JI paCTBOPCHHOI'O BELICCTBA.

JIEMOHCTPAIIMOHHOTO U JIAO0OPATOPHOTO IKCIIEPHMEHTA.

JenaTb BEIBOABI M3 PE3yIbTATOB MPOBEACHHBIX OIBITOB.

Y4acTBOBAaTH B COBMECTHOM OOCYKICHUH PE3YIBTATOB OIBITOB.

CocTaBnaTh ypaBHEHHUs DPEAKIH, XapaKTEPU3YIOIIUX XUMHUYECKUE
CBOMCTBA BOJHI.

BrruucnaTe MaccoByro JIOJI0 PaCTBOPEHHOTO BELIECTBA B pPacTBOpE,
Maccy pacTBOPEHHOTO BEIIEBCTBA M BOJABI ISl TPHUTOTOBICHHS
pacTBopa onpeaeneHHON KOHIIEHTPAIUH.

FoToBUTH  pacTBOPEI C  OIpeneNeHHOU
PacTBOPEHHOTO BEIIECTBA.

MAaccoBOM  JIoJie

KonuuecTBeHHBIE OTHOILICHHUS B  XHMHH.
KonnuectBo Bemectsa. Mosib. MounsipHast macca.
3akoH ABoraspo. MomspHBIA 00BEM Ta30B.
OtHOCHUTENbHAS IUIOTHOCTh Ta30B. OObEeMHEBIC
COOTHOIIICHUS Ta30B MIPH XUMUYECKHUX PEAKIIHAX.

Hcnonp30BaTh BHYTpU- U MEXIIPEIMETHBIE CBS3H.

PaccunThiBaTh MOJIEKYJISIDHYI0 MAacCy BEIECTBA, OTHOCUTEIBHYIO
IJIOTHOCTB I'a30B.

Bbruncnsars no XumuaeckuM GpopMyiaMm ¥ XMMHYECKHM ypaBHEHHM
Maccy, KOJIMYECTBO BEIIECTBA, OOBEM Ta30B IO HM3BECTHOM Macce,
MOJISIPHOMY 00BEMY, KOIMYECTBY OJHOTO M3 BCTYMAIOUINX B PEAKIIHIO
BELIECTB.

Brruncnarte 0ObEeMHBIE COOTHONIEHHWS Ta30B IPH XHMHUYECKHX
peakuusx.

Hcnonb30BaTe NpUMEPHl PELICHUS TUIIOBBIX 3a/lad, 3aJauHUKU C
IIPUBEACHHBIMY B HUX JICOPUTMAMU PELICHUS 33124

Baxneiinue KJIaCCBI HEOPTaHUYECKUX
coemuHeHn. OKCUABI: COCTaB, KIaccH(DUKAIUS.
OcHoBHbIE U KUCIOTHBIE OKcUAbl. Homenknarypa
okcunoB. dusndeckre U XHUMHYSCKHE CBOICTBA,
[0JIy4€HHE U IPUMEHEHUE OKCHJIOB.

Tunpoxcuner. Knaccudukamus TuIpoKCHIIOB.
OcHoBanus. Cocra. Lllenoun u HepacTBOpUMbIE

ocHoBaHuda. Homenknarypa. ®usudeckue U
XMMHYECKHE CBOWMCTBA OCHOBaHMH. Peakims
HelTpamu3anuu. [lomydeHne © NpPUMEHEHHE
OCHOBAHHUH. AwmoorTepHbIe OKCHUJIbI u
THJIPOKCHIBI.

KucnoTs!. Cocras. Knaccudukanmus.
Homenknarypa. ®usuueckue U XUMHUECKHE
CBOMCTBAa  KHUCJIOT. BbITeCHUTENbHBIN  psif
METAaJJIOB.

Comnn. Cocras. Knaccudukanmus.

Homenknarypa. ®usnyeckue CBOICTBA cOJEH.
PactBopumocTh coneii B Boje. XUMHUYECKHE
cBoricTBa coneir. CrocoOBl TONyYEeHHUS COJCH.
IIpumenenue coneil.

HccnenoBaTh  cBOWCTBA  HM3y4yaemblX  BemlecTB.  HalOmromats
XUMHYECKHE U (PH3MUECKUE MPEBPAICHHS N3yJaeMbIX BEIICCTB.

OnwuceiBaTh XWUMHYECKHE PEAKIWH, HaONogaeMele B
JIEMOHCTPAIIMOHHOTO U JIA00OPATOPHOTO IKCIIEPHMEHTA.

[Jenats BBIBOJIBI U3 PE3YJILTATOB NPOBEACHHBIX OMBITOB.

Y4acTBOBAaTh B COBMECTHOM OOCYXKICHUH PE3YIBTATOB OIBITOB.

KnaccuduimpoBats n3ydaeMbie BEIIECTBA MO COCTABY M CBOWCTBAM.
CocTaBisaTh pOpMyIBI OKCUAOB, KUCIOT, OCHOBAaHUH, COJICH.

XapaKkTepu30BaTh COCTaB M CBOWCTBAa BEUIECTB, OTHOCSIIUXCS K
OCHOBHBIM KJIaCcCaM HECOPTaHUYECCKUX COCHHHCHHﬁ.

3anucrIBaTh MPOCTEHIIINE YPAaBHEHUS PEAKIIHH.

xoze




Paznen 2. [leprnoanyeckuii 3aK0H ¥ NePUOANYECKAS CHCTEMAa XUMUYECKHUX JIEMEHTOB
JA.N.MenneneeBa. CTpoeHue aToma.

OcHoBHoOe coaep:kaHue yueOHOro
NpeAMeTa M0 TeMaM

OcHoBHBIE BUIBI 1eATEJIbHOCTH

HepBOHa‘IaJ’ILHHe IIOIIBITKH
KJ'IaCCI/I(l)I/IKaI_[I/II/I XUMHYCCKUX OJICMCHTOB.
Ilonsatue o rpynmnax CXOJHBbIX 3JICMCHTOB.

EcrecTBeHHBIE CBOWCTBA IEIOYHBIX METAIOB U
rajoreHoB. biaropomHsie rasml.

Ilepuonuueckuit 3aKOH
A .Menpneneesa. Ilepuoauueckasi cucreMa, Kak
€CTEeCTBCHHO-Hay4YHas KIIaccu(UKaIs
XAMHAYCCKUX JJIEMEHTOB. TabmmuHas ¢opma
MIPECTAaBICHAA KJIACCH(PUKAINK  XHUMHUYIECKHAX
3JIEMEHTOB. CrpykTypa TaOIHIBI
«[lepnonnueckas cucreMa XUMHYECKHX
anementoB J[.1.Menneneesay» (kopotkas hopma):
A- u b-rpynmsl, nepuonsl. Pu3n4ecKUi CMBICT
MOPSAKOBOTO HOMeEpa, HoOMepa INepuoja, HoMmepa
Ipymnisl (A7 371eMEHTOB A-TpyTi).

CrpoeHne atoma: sSOpO W SICKTPOHHAS
obomouka. CocTaB aTOMHBIX SIep: MPOTOHBI H
HeWTpoHbl. M3oTombl. 3apsa  aToMHOro sijpa,
MacCOBOE€ YHCIIO, OTHOCUTEIbHAS aTOMHAsI Macca.
CoBpemeHHas (dopMyIHpOBKa TIOHSATHS
«XAMHYCCKHH IIEMEHT.

DneKTpoHHAs 000JI0UKa aToMa: MOHATHE
00 PHEPreTHYECKOM YPOBHE (3JICKTPOHHOM CJIOE),
€ro eMKOCTH. 3allOJHEHUE 3JIEKTPOHHBIX CIO0EB Y
aTOMOB JJIEMEHTOB IE€PBOTO-TPETHEr0 MEPHOJIOB.
CoBpemMeHHasi (OPMYJIHPOBKA IEPUOJHUYECKOTO
3aKOHa.

3HayeHHE  TEPUOTUYECKOT0  3aKOHA.
Hayunsie JOCTHKEHUS J.N.Menneneena:
WCTIpaBJICHUE OTHOCHTENBHBIX aTOMHBIX Macc,
MpeJCKa3aHue  CYIIECTBOBAHUS  HEOTKPBITHIX
JJIEMEHTOB, TIEPEeCTAaHOBKU XUMHYECKIX
9JIEMEHTOB B TepHoauueckoil cucreme. XKu3up n
nesitensbHOCTh [ .M.MeHneneena.

KnaccudunupoBaTh XUMHYECKUE HIEMEHTHI M MX COCUHEHHSI.

CpaBHMBaTh CBOWMCTBa BEIIECTB, MPUHAANEKAIIUX K Pa3HBIM
KJlaccaM, XMMHYECKHE AJIEMEHTHI pa3HbIX IPYIII.

YcTaHaBIMBATh BHYTPU- U MEXKIPEIMEHThIE CBA3U. DOPMYyIUpOBaTh
nepuoanueckuii 3akoH JI.M1.MenzaeneeBa u pacKpbIBaTh €ro CMBICIL.

XapakTepu3oBaTh CTPYKTYPY HEPHOIMUESCKON TaOIUITHL.

Pasnuuats nepuonsl, A- u b-rpynns.

OOBACHATD PU3UUECKUI CMBICIT TOPSIIKOBOTO HOMEpa XHMHIECKOTO
3JIEMEHTa, HOMEPOB TPYNNbl M IEPHOAA, K KOTOPBIM 3IEMEHT
NpUHAUIEKUT B nepuoguueckod  cucreme J.M.Menneneesa;
3aKOHOMEPHOCTU U3MCHCHUS CBOMCTB 3JICMCHTOB B npeaciiax MajbIX
MepUOJOB U A-TpymIL.

DopMyIUpPOBaTh ONPEEICHUS OCHOBHBIX MOHATHUI.

OmnpenensaTs 4HUCIO NMPOTOHOB, HEMTPOHOB, 3JEKTPOHOB Yy aTOMOB
XUMHUYECKHUX 31eMeHTOB. COCTaBIATh CXEMY CTPOCHHUA aTOMOB IEPBBIX
20 BIIeMEHTOB MEPUOTUIECKON CUCTEMBI.

XapakTepu30BaTh XMMHUUECKHE JIEMEHTHI HA OCHOBE MX IOJIOKCHUS
B TIEPHOIMUECKOI CHCTEME 1 OCOOCHHOCTSIX CTPOCHUS NX aTOMOB

Jlenath yMO3aKIIOYEHHS O XapakTepe M3MEHEHHS CBOWCTB
XMMHYECKHX JIEMEHTOB C YBEIMICHHEM 3aps/10B aTOMHBIX SIep

HccnenoBaTh CBOICTBA H3yYaeMbIX BEIIECTB.

HaOmonate XxuMudeckue W (QU3NYECKUE MPEBPAIICHHS H3y4aeMbIX
BEIIIECTB.

OnuceiBaTh
IKCIEPUMEHTA.

XUMHYCCKHUC pcakuuu, Ha6J'IIOI[aeMI>Ie B Xoae

Paspnen 3. CtpoeHue Bemecrna.

OcHOBHOE coep:kaHue Y4eOHOro
NpeaMeTa Mo TeMaM

OcHoBHEIE BHUABI 1€ATCJIBbHOCTH

DNEKTPOOTPHUIIATENIEHOCTh  XUMHUECKHX
31eMeHTOB. OCHOBHBIE BUJIbl XUMHUYECKOH CBSI3U:
KOBAJICHTHAs HEMnoJspHasd, KOBAJICHTHASI
MoJIApHasi, MOHHAs. BaleHTHOCTh 3JEMEHTOB B
CBeTe AJIEKTPOHHOU Teopuu. CTeneHb OKUCICHHUS.
[IpaBuna  BbIBeAEHHMS  CTENEHU  OKUCICHHS
3JIEMEHTOB.

DopMynUpPOBaTH OMPECIICHUS MOHSITHH: «KOBAJICHTHAs HETIOJISIpHAs
CBS3bY», «KOBAJICHTHas TMOJIApHAs  CBsI3b», «HMOHHAasi  CBS3bY,
«IEKTPOOTPULIATENLHOCTDY, «CTENIEHb OKHCICHUS».

OnpenensaTb TUII XMMHUYECKON CBS3M B COCAMHEHMUAX HAa OCHOBAaHUU
XUMHYECKOH (POPMYIIBL.

OnpenensTb CTENEHb OKUCJICHHUS OJEMEHTOB B COEAMHEHUSX.
CoctaBnsaTh (OpMYIIBI COSAMHEHHA MO CTETICHSIM OKUCIICHUSI BEIICCTB.

YcraHaBIMBaTh BHYTPU- U MEXKIIPEIMETHBIC CBS3H.

CocTaBiTh CpaBHUTEIbHBIE K 00001IAIONIHEe TAOJUIIBI U CXEMBI.




TemaTH4eckoe NVIaHNPOBaHUeE, BKJIIOYas CO/iepKaHNe y4eOHOro nmpeaMera, BHABI

ACATECJIbHOCTH YYaAIUXCH, HAIIPABJICHHBIC HA TOCTUKCHUE PE3YJIbTAaTOB

9knacc

HEOPI'AHUYECKAS XUMUW
Paznen 1. MHoroodpasue XuMH4eCKMX peaKkuuii.

OcHoBHoOe coep:kaHue yueOHOro
npeaMeTa 1o TeMam

OcHoOBHbBIE BHU/IbI J1€ATCJIBbHOCTH

Kuaccudukanus XuMHYeCKMX peaKLuii:
PEaKIIK COeANHEHUS, PA3I0KEHHU,
3aMeIleHus1, oOMeHa.
OKHCIUTENFHO-BOCCTAHOBUTEIIBHBIC
peaknun. OKHCINTEb, BOCCTAHOBUTEINb,
IIPOLIECCHl OKMCIICHUS U BOCCTAHOBIICHMUS.
CocraBneHue ypaBHEHUI OKUCIUTEIbHO-
BOCCTAHOBHTEJIBHBIX PEAKIIUHA C IIOMOIIBIO
MeTOIa MEKTPOHHOT 0 OanaHca.

TemnoBble 3PEKTI XUMHUYECKUX PEAKIIHH.
DK30TepMUYECKHE U YHA0TEPMHUUIECKHE
peaknun. TepMOXHMMUYECKHE YPaBHEHUSI.
Pacuérbl Mo TepMOXHMMUYECKIM
YpaBHEHHSIM.

CKOpOCTbh XUMHUECKUX peakuuid. DakTopsl,
BIMSIOIINE HA CKOPOCTh XUMHUECKHX
peaxuuii. IlepBoHadanbpHOE NIpeACTaBICHUE
0 KaTaumse.

KraccuunupoBate XUMHIECKHE PEaKIHU.

[TpuBOANUTH IPUMEPHI PEAKINH KaXXJOTO THIIA.

Pacno3zHaBaTh OKHCIUTENTHHO- BOCCTAHOBUTEIBHBIE PEAKIINHI
OmnpenensTs OKHCJIUTEID, BOCCTaHOBHTEIIb, TIPOIIECC
BOCCTAHOBJICHHUSL.

HaGmonate ¥ ONMCHIBATh XMMHYECKHE PEAKLIUH C TMOMOIIBIO €CTECTBEHHOTO
A3bIKa M S3bIKA XUMHU.

VccnenoBaTh ycloBHUs, BIUSIOMINE HAa CKOPOCTh XUMHYECKON PEaKIUy.
OmnuchIBaTh yCIOBHUS, BIUSIONINE HA CKOPOCTh XUMUUECKOH PEeaKIny.

[TpoBoANTD rpymIIOBEIE HAOIIONEHUSI BO BPEMsI IIPOBEACHHS JIEMOHCTPAIIMOHHBIX
OTIBITOB.

Y4acTBOBaTh B COBMECTHOM OOCYXIICHUHU PE3YIIBTATOB OIBITOB.

CocTaBnsATh TEPMOXUMHUYECKUE YPABHECHHS PEAKIIHH.

Boraucnsats TemioBoit 3G dexT peakuuu mo ee TePMOXUMHIECKOMY YPaBHEHHIO.

OKHCIICHHS,

XuMHYeCKHE PeaKIiMi B BOJHBIX
pacTBopax.

DNEKTPOTUTHI U HEINEKTPOIUTHI. FIOHBI.
Karuons! u annonsl. ['unpaTtHas Teopus
PacTBOPOB. DNEKTPOIUTHIECKAS
IUCCOLMALIMS KUCIOT, OCHOBAHUN U COJICH.
CrnaOble U cHIbHBIC AMEeKTPONIHTHL. CTeleHb
JIMCCOIMALINH.

Peakuun nonHoro ooOMeHa. Y ciioBus
TEUYCHUS peaKkIii HOHHOTO 0OMEHa 10
KOHIIa. XMMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCTMHEHUI B
CBeTe MPEeCTaBICHUN 00
3JIEKTPOJIUNTUYECKON TUCCOLMALNU U
OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIX
peakuusx.

[HonsTre o ruaposnse coneu.

O60011aTh 3HAaHHUS O pacTBOpPax
IIpoBouTh HabIIOAEHUS 3a TOBEICHUEM BEILIECTB B PACTBOpPaX
DopMynUpOBaTh ONPEAEICHUS IOHATHH «3JIEKTPOIUTY, KHEITCKTPOIUTY,
«IEKTPOJIUTHYECKAS AUCCOLUALIIS
KoHkpeTn3upoBaTh NOHATHE «HOH»
O06001aTh MOHATHE «KATHOHY, «AHHOH
HccnenoBaTh CBOMCTBA paCTBOPOB 3IEKTPOIUTOB
OnuceIBaTh CBOMCTBA BEIIECTB
CoOmromaTh TpaBWIa TEXHUKH OC30MACHOCTH.
TEYEHUS PEaKIIfii B pacTBOPax
OmnpenensTe BO3MOXKHOCTh MMPOTEKAHHS PEaKIUil HOHHOTO OOMeHa
[TpoBoaUTH rpyMNTIOBBIE HAOIIOEHUS BO BPEMSI OTILITOB
OO06CyXaaTh pe3ybTaThl
OOBACHATH CYUTHOCTh PEaKINii HOHHOTO OOMeHa
Pacnio3HaBaTh peakiiMu HFOHHOTO OOMeHa
CocCTaBIATh HOHHBIC YPAaBHEHUS PeaKIUi
CoCTaBIATh COKpAIlleHHBIC HOHHBIC YPaBHCHUS PEaKIIUi

[omp30Batbcs HHPOPMAITUEH U3 APYTUX UCTOYHUKOB JIJIS IIOATOTOBKH KPATKUX
coO00IIeHNH.

I'oTOBUTH Mpe3eHTaluu Mo TEME.

XapakTepu3oBaTh yCIIOBHUS

Pasnen 2. Muorooopa3ue BeliecTs

OcHOBHOe cofep:KaHHe y4eOHOT0 MpeMeTa 10

TEMaM

OcHoOBHBIE BH/bI 1€ATCJIBHOCTH

HemeTtaasl.

OnuceiBaTh CBOMCTBA BEHIECTB B XOJAC¢ JACEMOHCTpPAaUUOHHOI'O U

I'anorensi. [lonoxeHne B NMEPUOIUYECKONW CHCTEME
XMMHYECKUX JJIEMEHTOB, CTPOEHUE HUX aTOMOB.
Haxoxnenue B npupozae. Puznyeckue 1 XUMUYECKUE

CBOMCTBa raJIOT€HOB. CpaBHHTENIBHAS
XapaKTepUCTHKA  TaJOr€HOB. ITonyuenue u
IpUMEHEHHE TrajoreHoB. Xiuop. Pusnueckue u

XHUMHUYECKHE CBOWCTBa xiopa. [IpuMeHeHme Xiopa.
Xnoponopon. Puznyeckue cpoiictBa. Ilonydyenue.
ConsHast kucnota u e€ conu. KauectBennas peakuust
Ha  XJOpUA-WOHBI.  Pacmo3HaBaHue  XJIOPUAOB,
OpOMHJIOB, HOJIHJIOB

J1a00pPaTOPHOTO IKCIIEPUMEHTA.

CoOmoiaTh TeXHUKY Oe3omacHOCTH. Pacmo3HaBaTh OMBITHBIM ITyTEM
COJISIHYIO KHCIIOTY M €€ COJIH, OpOMHM/IBI, HOIUIBI.

Hcnonp30BaTh NMpHOOpETEHHBIE 3HAHUS W YMEHHS B MPAKTHYECKOI
JCATCIBbHOCTHU U B HOBCGHHGBHOﬁ JKHN3HU.

BBIYHCIIATE MaCCOBYIO JIOJII0 PACTBOPEHHOI'O BEIIECTBA B PACTBOPE.




Kucaopoa u cepa. IlonoxeHue B NepuoanyuecKoi
CUCTEME XUMHUECKUX DJIEMEHTOB, CTPOCHUE HX
aTOMOB.

Cepa.  Amnotrporuss  cepbl.  Duszuueckue U
XUMHUYECKHE cBoWcTBa. HaxoxxneHwe B mpupoze.
IIpumenenue cepsl.

CepoBonopoa. CepoBofopoaHas KUCIOTA U €€ CONH.
KagecTBeHHast peaknuus Ha CyIb(pHUA-HOHBL

Oxcup cepri(IV). Ousmueckne #u XUMHUYECKUE
cBoiictBa. [Ipumenenmne. CepHucras KuCIIOoTa U €€
comu. KagecTBeHHas peakuus Ha Cyab(QUT-HOHEL.
Oxcupn cepsl(VI). CepHast kucimora. XWMHYECKHE
CBOHCTBa pa30aBIEHHON W KOHLEHTPUPOBAHHON
cepHoil  kucinotel. KauecTBeHHas peakius Ha
cyibhaT- MOHBL. XUMHUYECKUE PEaKlUH, JISKaIUe B
OCHOBE MOJTyYeHUS CepHOi KHUCJIOTHI B
MIPOMBIIIIEHHOCTH. [IprMeHeHe CepHON KUCIIOTHI.

XapakTepHu30BaTh dJIeMeHThl [V A Tpymibl Ha OCHOBE WX TIOJOXECHUS B
nepuoandeckoii cucreme JI.11. MenneneeBa. I ocobeHHOCTEH CTpOCHUS
HX ATOMOB.

OOBSICHATD 3aKOHOMEPHOCTH W3MeHeHHs cBoicTB IV A rpynmsl mo
Nepuosy U B A rpymnmnax.

XapakTepu30BaTh AIJIOTPOIHIO KUCIOPOJA U CEPbl KaK OJHY U3 MPUUUH
MHOT000pa3us BeleCTB.

OnwuceiBaTh CBOWCTBAa BEMIECTB B XOAE JOEMOHCTPAIIMOHHOTO W
mab0paTOPHOTO IKCIIEPUMEHTA.

CobnroaTh TEXHUKY 0€30TT1aCHOCTH.

Oxa3bpIBaTh NEPBYIO TOMOIIIb

OmnpenensaTs NPUHAMICKHOCTH BEHMIECTB K OIPEOENICHHOMY KJIaccy
COCIUHEHUM.

ComnocTaBnsaTh CBOMCTBA pa30aBIICHHON M KOHIICHTPUPOBAHHOW CEPHOM
KHCIIOTHI.

3anuceIBaTh YPaBHEHUS peaKiui

Pacno3HaBaTh OIBITHBIM IIyT€M PacTBOPHI
CYNbQUTEHL, CYJIb(ATHL

Ucnonp3oBaTh npHOOpEeTCHHBIC 3HAHWA W yMEHUS B IPaKTHKE.
BBMMACTATE O XUMHYECKIM YpPaBHEHHAM Maccy, 00beM, H KOJTMIECTBO
BemiecTBa. [ OTOBUTh KOMITBIOTEPHBIC TIPE3CHTALINH.

KUCIIOT,  CyIab(uapl,

A3zor u docdop. IlonoxeHnne B NepUOIUYECKOMN
CHUCTEME XHUMHUYECKHUX DIIEMEHTOB, CTPOCHHE WX
aTOMOB. A30T, PU3UYECKUE U XUMUIECKHE CBOMCTBA,
nojiyueHue u mnpumeHeHue. KpyroBopoT azora B
MIPUPOJIE.

AMMuak. Ou3nveckue M XUMHYECKHE CBOMCTBA
aMMuaka, noiryueHue, npumeHerue. Conu aMMOHHUSI.
A3zoTHast kuciota U e€ cBoicTBa. OKUCIUTEIHHBIE
CBOWCTBa a30THOW KHCHOTHL. [lomydeHue a3zoTHOU
KHCJIOTHl B JTa0OpaTopuu. XUMHYCCKHE PEaKIIHH,
JISKAIIHe B OCHOBE IMOJYYCHHS a30THOW KHUCIOTHI B
MIPOMBINIICHHOCTH. [IpiMeHeHNe a30THOH KHCIIOTHI
Cou a30THOM KUCJIOTBI U MX IPUMEHEHUE. A30THBIE
yIOOpeHUSI.

®dochop. Ammorponust docdopa. Dusuyeckue u
XUMUYeCKHe CBoicTBa hochopa.

Oxkcun pochopa(V). DocdopHas KUcIoTa U €€ COoNu.
docdopHbie ynodpeHus.

XapakTepu30BaTh 3JIEMEHTHl V A TPYNIIEI HA OCHOBE UX IIOJIOKCHHS B
nepronnieckoit cucreme JI.M. MenneneeBa u 0COOEHHOCTEH CTPOCHUS
HX aTOMOB.

OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB VA- Tpymmsl Mo
Neprosly U B A rpymnmax.

XapaktepuzoBaTh amwtotTponuio ¢docdopa
MHOT000pa3usi BEIIECTB.

OnuceiBaTh CBOWCTBAa BEIIECTB B
71a00paTOPHOTO AKCIIEPUMEHTA.
Co0nronaTh TEXHUKY 0€30I1aCHOCTH.
Oxa3bIBaTh NEPBYIO IOMOIIIb
VYcTaHaBIMBATE TPUHAUICKHOCTh BEIIECTB K OMPEACICHHOMY KIAacCy
COEIMHEHUI.

ComocTaBnsaTh CBO¥CTBa pa30aBICHHON U KOHIICHTPUPOBAHHOW a30THOM
KHUCIIOTHI.

CocTaBnaTh ypaBHEHHUS CTYNEHYATOH JTUCCOIMAIMM Ha TIpUMEpPE
(bochopHOI KUCITOTHI.

3anuceiBaTh ypaBHEHUS PEeaKITHiA

Pacno3HaBaTh ONBITHBIM MYTEM aMMHAaK, PaCTBOPHI KUCJIOT, HUTPAT- U
¢docdar- HOHBI, HOH AMMOHHS.

Hcnonp30BaTh MPHOOPETCHHBIC 3HAHHS U YMCHHS B TIPAKTHKE.
BBIMHCIATE MacCOBYIO JIONTIO BEIIECTBA B PACTBOPE

[Nomp30Batbess MHPOPMAIEH U3 APYTHX HCTOYHHUKOB JJISI TIOATOTOBKH
KpaTKUX cooOmeHuH. [[0TOBUTh KOMIIBIOTEPHEIC MPE3CHTAIHH.

KaK OJHYy U3 IIPUYUH

Xoa€ JACMOHCTPALIMOHHOTO U

Yraepoa U KpeMHM . [Honoxenune B
HNEPUOJINIECKOM CHUCTEME XUMHUYECKHX JJIEMEHTOB,
CTPOEHUE UX aTOMOB.

VYraepon. Amrorponus yriepoma. dusmdeckne u
XUMHUYECKHE CBOMCTBA yriiepoa. AcopOorus.
VYrapHplii Ta3, CBOWCTBA H  (UIHOIOTHIECKOE
JIEUCTBUE HA OPTaHU3M.

VYrinekucnsld ra3. YrojbHas KHUCIOTa U €€ COJIH.
KauecTBeHHas peakunst Ha KapOOHAT-NOHBI.
Kpyrosoport yrnepozaa B npupoze.
Opranuyeckue COeJUHEHUS YIIepoa.
Kpemuuii.  Oxcun  kpemuus(IV).
KHCJIOTa U €€ COIH.

Crexuio. LlemeHrT.

Kpemuuesas

XapakTepu3oBaTh 35eMeHThl [V A rpymmbsl Ha OCHOBE UX TOJIOKEHHUS B
nepuoandeckoii cucreme /JI.11. MenneneeBa. 1 ocobeHHOCTEH CTpOCHUS
HX aTOMOB.

OOBACHATD 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB IV A rpymmel mo
Meproly U B A Tpymmax.

XapakTepu3oBaTh aJUIOTPONHUIO  yIJIepoja
MHOT000pa3usl BEIIECTB.

OnwuceiBaTh CBOWCTBA BENIECTB B
71a00paTOPHOTO SKCIIEPUMEHTA.
ColutonaTh TeXHUKY 0€30MacCHOCTH.
Oxa3bIBaTh NEPBYIO MOMOIIIb
OmnpenensTs NPUHAAIEKHOCTh BELIECTB K OIPEACIICHHOMY KJIaccy
COEIMHEHHH.

ConocTaBnsTh CBOMCTBA OKCUIOB YIIIEPOAa U KPEMHHUS

3anuceIBaTh YpaBHEHUS PeaKIIui

Pacrio3HaBaTh ONBITHBIM ITyTEM YTJIEKUCIIBINA Ta3, KapOOHAT - HOHBL.
Hcnionp30BaTh MPHOOPETEHHBIE 3HAHUS M YMEHUSI B IPAKTHKE.
BerunciaeHust o XUMUYIECKUM YPaBHEHHUSIM MAacchl, 00beMa, HITH
KOJINYECTBA OHOTO M3 NPOAYKTOB PEAKIMH 110 MACCEe NCXOJHOTO

KaK OJIHy W3 IpUYUH

Xoa€ IACMOHCTPAIIMOHHOTO U




BEIIECTBa, 00BEMY TN KOJMYECTBY BEIIECTBA, COACPIKAIIETO
OTIPEJICJIEHHYIO 00 IPUMECEH.

Metanasl. [lonoxeHne MeTannoB B MEPUOIUUECKON
CHUCTEME XHUMHUYECKUX DOJEMEHTOB, CTPOEHHE UX
aTtoMoB.  MeTamnyeckas  CBiI3b.  (Du3MUECKHe
CBOMCTBA METAJJIOB. Psa aKTHBHOCTH METAJIOB
(9MEKTPOXUMHUYCCKHI PSII HANPSHKEHUH METaJIOB).
Xumuueckue cBo¥ctBa mMetauioB. OO0mme crrocoOsl
moy4eHust MeTauioB. CIUTaBbl METaJLIOB.

Illemounsie  meramnel. IlonmokeHne  IMIETOYHBIX
METAJJIOB B NEPUOANYECKON CHCTEME, CTPOEHHE HX
aromoB. Haxoxnenue B mnpupone. dusuueckue u

XHUMHUYECKHE  CBOMCTBA  IEJOYHBIX  METAJLIOB.
IIpuMenenne  mIENTOYHBIX  METAUIOB M HX
COCIUHECHUM.

IIlenouno3emenbHbBIE METAaJLIBL. IlonoxeHnue

MCJIOYHO3CMCIIbHBIX MCTAJZIOB B nepnoanqecxoﬁ

CHUCTEME, CTPOCHHE UX aToMoB. HaxoxkneHue B
npupoae. MarHuil M KalblMi, HX BaKHeHIIue
coenuHenns. JKECTKOCTs BOABI M CHOCOOBI €8
yCTpaHCHHSI.

ATIOMUHHIA. ITonoxxenue ATFOMUHUS B

MEPUOUYECKOM CHUCTEME, CTPOEHHE €ro aroMa.
Haxoxnenne B npupone. duzndeckre 1 XUMHIECKUE
cBOMCTBAa amoMuHMA. IIpumeHeHHe alOMUHHSA.
AmdoTepHOCTh OKCHIA U THAPOKCHAA aTFOMHUHHUSL.

XKenezo. IlomoxeHue xene3a B HEPHOAUUECKON
CUCTEME, CTpoeHHe ero aroma. Haxoxaenue B
npupozne. dusnueckue U XMMHMYECKHE CBOMCTBA

kene3a. BakHeiue coequHEHHS JKele3a: OKCHUIBI,
rugpokcuabl u comu okeneza(ll) wm  xemesa(IIl).
KauecTBenHnble peakiuu Ha noHsl Fe2+ u Fe3+ .

OOBSICHATD 3aBUCUMOCTH (DU3MUYECKHX CBOWCTB METaZIOB OT BHJA
XMMHUUYECKOI CBS3M MeXIy uX aroMamu. HaOmiomaTb M ONUCHIBATH
XUMHUYECKHE PEAKIUH.

Habnronate 1eMOHCTpUpPYEMBIE U CAMOCTOSITETIbHO IIPOBOAUMBIE OTIBITHI.
OnuceIBaTh CBOWCTBAa M3yYaeMbIX BEIECTB Ha OCHOBE HaONIOACHWH 3a
HX IIPEBpaIlEHUSAMH.

Jloka3biBaTh aM(OTEPHBII XapakTep OKCHAOB M THAPOKCHIOB ATIOMHHUS
u xene3a (I11).

CpaBHHUBATH OTHOILICHUE U3yIaEMBIX METAJIOB K BOJIE.

CpaBHHUBATh OTHOIICHHE TOJAPOKCHAA HATPHA, KaIbLUs U ATIOMHHUSA K
pacTBOpaM KHUCIIOT U Liesioueil.

PacnioznaBaTh onbITHBIM IyTeM ruapokcu — nonsl Fe (IT)u (111)
ColutoaTh TEXHUKY 0€30MacHOCTH.

OcCymiecTBNATh peakiyy, MOATBEP)KJAIOIUE T'€HETUYECKYI0 CBA3b
MeX]Ty HEOPraHMUECKUMH COSIUHEHUSIMHU.

3anuceIBaTh ypaBHEHUS peakiiil B MOHHOM BHJE C YKa3aHHEM Iepexoaa
JJIEKTPOHOB.

O0001maTh 3HaHUS U 1eJaTh BBIBOJIBI.

IIporuosupoBaTh CBOMCTBA HEM3YUYECHHBIX 3JIEMEHTOB U UX COCIUHEHUI
HA OCHOBE 3HaHMI O NEPUOJUIECKOM 3aKOHE.

Hcnonp3oBaTh NMpHOOpETEHHBIE 3HAHWS W YMEHHS B IIPAKTHKE.
BbluncasTe 1O XMMHYECKHM YPaBHEHHSIM Macchl, oObema, WU
KOJIMYEeCTBAa OJHOTO M3 MPOAYKTOB pPEAaKIHMU II0 Macce MCXOMHOTO
BellecTBa, 00BEMYy WJIHM KOJMYECTBY BEIIECTBA, COJEPXKAIIETo
ONPENETICHHYIO J0JII0 IIPUMECEH.

[onp30oBatbes nHpOpMaNUUEd U3 IPYTrHUX MCTOYHHKOB VIS TOATOTOBKH
KpaTKUX COOOIIEHUI.

I'oTOBUTH KOMITBIOTEPHBIE IPE3EHTALINH.

Paspnen 3. Kparkuii 0030p Ba:kHelIIMX OPraHUu4ecKUX BellecTB

OcHoBHOe cofiep:kaHMe y4eOHOro npeaMeTa 1o TeMam

OcHoBHBIE BUABI AeATEJIbHOCTH

IIpenmer opranmyeckoii xumum. Heopranmueckue M opraHudecKne
coenMHEeHUs. YTIepox — OCHOBa XM3HM Ha 3emie. OcoOeHHOCTH
CTPOEHHMS aTOMa YIJIepo/ia B OPTraHMYECKUX COSANHEHUSX.

VYrnesogoponsl. llpenensHble (HACHIIEHHBIE) YIIEBOAOPOABI. MertaH,

9TaH, IpomnaH — HpOCTeﬁmHe MpeACTaBUTECIIN MpEACIbHBIX
YIII€BOJOPOIOB. CrpyKTypHbIE bopmynsl yIJI€BOJOPOIOB.
I'omonoruueckuii  psiAg  NOPENENBHBIX — YINIEBOAOPOAOB. ['omonoru.

Ousnueckue M XUMHUYECKHE CBOWCTBA MPEAETBbHBIX YTIEBOIAOPOIOB.
Peakiun ropenus u 3aMerneHus. HaxoxneHne B npupoje NpeaeabHbIX
yraeBogopoaos. [IpumeHeHre MeTaHa.

HenpenenpHble (HEHACHIIEHHBIC) YTIEBOJOPOABI. JTHICHOBBIA psif
HENpeAeNbHbIX YIIEeBOAOPOAOB. OTuieH. Dusndyeckue U XUMHUYECKUE
cBoiicTBa 3THUNEHA. Peakinusa npucoenuHeHus. KadecTBeHHbIE peakuu
Ha odTuneH. Peaknus nomumepusauuu. Ilommdtunen. Ilpumenenune
STUIEHAa. ALETUICHOBBIM  psiiI  HENPEJENbHBIX  YIJIEBOAOPOMAOB.
AlleTHIIeH. CeoiictBa  amerwiena. [IpumeHeHuWe  areTHJICHA.
IIpousBoiHbIE YTI€BOAOPOAOB.

Kpatkuii 0030p OpraHMYECKHX COCAMHEHUN: OJTHOATOMHBIC CIHPTHI
(MeraHON, 3TaHON), MHOTOATOMHBIE  CIHUPTHI  (THJICHTIIHKOJIb,
TJIUIEPUH), KapOOHOBBIE KHUCIOTHI (MypaBBHHASA, YKCYCHas), CIIOXHBIC
3¢UpPBI, KHUPBI, YrIeBojs! (TIIOKO3a, caxapo3a, Kpaxmal, LeJuIiIio3a),
aMHHOKHCJIOTHI, Oesiku. Ponb OenKoB B opraHusme.

IlonsATue 0 BBHICOKOMOJIEKYNISIPHBIX BemecTBax. CTPyKTypa MOJIUMEPOB:
MOHOMeEp, NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALIUU.

Hcnons3oBaTh BHYTPH- U MCIKIIPECIMCTHBIC CBA3U.

CocTraBnsiTh  MOJIEKYJISPHBIE W CTPYKTypHBIC
(hopMyIIBI YTIEBOIOPOIOB.
OnpenensiTb  NPUHAUIEKHOCTH  BEIIECTBA K

OTIpeIeIEeHHOMY KJIacCy OPraHMYECKHX COeINHEHHH.
3anuceIBaTh YPaBHEHHUS peakiuid 3aMeleHus U
MPUCOEIMHEHHS C yJYaCTHEM OPTaHUYECKHUX BEIIECTB.
Habmronate 1eMOHCTPUPYEMBIE OIBITHI.

OnmuceiBaTh CBOMCTBA W3y4yaeMbIX BEIIECTB Ha
OCHOBE HaOJIOICHUH 32 UX MPEBPALICHUIMHU.
YyacTBOBaThH B COBMECTHOM 00CyXIeHUN
pe3yIbTaTOB OMBITOB.

[IpoBOIUTE KaueCTBEHHBIE PEAKIUH HA HEKOTOPbIE
OpPraHUYECKUE BEIECTBA.

[Nonp30Barecs nHGOPMAIER U3 APYTUX HCTOUHUKOB
JUTS IOATOTOBKH KPATKHUX COOOIICHUH.

I'0TOBHTH KOMITBIOTEPHBIE IPE3EHTALINH.
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