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Ilnanupyemblie pe3yabTaThl OCBOCHUS NpeaMeTa XUMHU

JInuHOCTHBIE pe3yJbTAaThl OTPAXXAIOT TOTOBHOCTH OOYYAIOUIMXCSl PYKOBOJCTBOBATHCS
CHCTEMOW MO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACIIMpPEHHE OIbITa JCIATEIHHOCTH Ha €€
OCHOBE, B TOM YHUCIIC B YACTH:

1) maTpuOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYyJIbTYpHOMY, HUCTOPHUYECKOMY H
HAYYHOMY HACJEMI0, TOHUMAaHHUS 3HAYeHHUs XMMHYECKON HAyKH B JKU3HHU COBPEMEHHOTO
o011ecTBa, CIIOCOOHOCTH BJAJIETh JOCTOBEPHOW MH(pOpMAIMend O MepeloBBIX TOCTHKEHUSIX U
OTKPBITHSIX MUPOBOH M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00
YCTPOMCTBE MHUpa M OOIIECTBA;

2) TpaXJaHCKOTO BOCITUTAHUS:

MPEJICTABICHHUSI O COIHMAIbHBIX HOPMAax W MpaBHJIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B 00LIECTBEHHO TOJIE3HOM,
y4e0HO-UCCIEeIOBAaTeIbCKON, TBOPUECKOM U JAPYTrUX BHUJAX MAESITEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM AESITENILHOCTH MPH BHIMIOTHEHUN YI€OHBIX, TIO3HABATENLHBIX 33124,
BBITIOJTHEHHH XHUMHYECKUX DJKCIEPUMEHTOB, CO3JAHMHM YYE€OHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOIIM B TPOILECCE 3TOW y4eOHOH NesTeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE W TIOCTYNKH CBOMX TOBAPHUIICH C IO3WIMH HPABCTBEHHBIX W
NPaBOBBIX HOPM C YIETOM OCO3HAHHUS MOCIEICTBHIA MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MTO3HAHMSI:

MHPOBO33PEHYECKUX  MPEACTABIEHUN O BEIIeCTBE W  XHMHYECKON  peakiluH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKHM U COCTaBISIOIIUX OCHOBY JJIst
MOHMMAaHUs CYUIHOCTH Hay4YHOH KapTUHBI MHpa, TMPEeACTaBIeHHI 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBA3SIX YEJIOBEKA C MPHPOTHON CPeloi, O poiu
XUMHH B IIO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MMO3HABATEIIBHBIX MOTHBOB, HANPAaBIICHHBIX HA MOJyYEHHWE HOBBIX 3HAHWU TIO XWMHH,
HEOOXOAMMBIX JJII OOBSICHEHUS HAOIIOAEMBIX MTPOIIECCOB U SBJICHHUIA;

MO3HABATEIbHOM, NHGOPMAIMOHHON U YUTATEIbCKOM KYJIbTYpbl, B TOM YHCJE HAaBBIKOB
CaMOCTOSITENIbHOM PabOThl ¢ y4eOHBIMM TEKCTaMH, CIIPABOYHON JHUTEpPaTypOi, NOCTYHHBIMU
TEXHUYECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOIOTHIA;

uHTEepeca K 00yUeHHUIO M MMO3HAHHUIO, JII0O03HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM0o00pa30BaHUI0, MIPOCKTHON M HCCIIEI0BATEIbCKON EATEIIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HATPABJICHHOCTU U YPOBHSI OOYUYCHHUSI B TajbHEHUIIIEM;

4) hbopmupoBaHUS KYJIbTYphI 310POBbSL:

OCO3HAHMS IEHHOCTH KHM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 370pOBBI 00pa3 JKW3HU, OCO3HAHWS IIOCIEACTBUH W HEMPUSATHS BPETHBIX
NpUBBIYEK (YMOTpPEOJICHUSI alKOrojsi, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOIIIO/ICHUS
nmpaBu 0€30MacCHOCTH TIPU OOpallleHWd ¢ XUMHYECKUMHU BEIIECTBAMU B OBITY W pealbHOU
KU3HU;

5) TpyZ10BOTO BOCIIUTAHUS:

MHTEpeca K MPAaKTUIECKOMY M3YyUEHHUIO Ipodeccrii U Tpyla Pa3InIHOTO POJia, YBAKCHHE
K TPyAy H pe3yiabTaraM TpPYJIOBOH JAEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE NpPUMEHEHHS
NPEIMETHBIX 3HAHWW 110 XUMHH, OCO3HAHHOTO BBHIOOpAa WHIWBUIYATBHOW TPACKTOPUU
NPOAOHKEHU 00pa3oBaHUsl C y4YETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMUH,



OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHENHON NMpo(ecCHOHATBLHOW NeITeIhHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHCS B IPOGECCUOHATILHON Cpelie;

6) PKOJIOTUYECKOTO BOCTIUTAHMUS:

HKOJIOTMYECKU 11eJIeCOO0PAa3HOr0 OTHOIICHHS K MPHPOJE KaK HCTOYHUKY >KM3HH Ha
3emiie, OCHOBE €€ CyIIeCTBOBAHUS, MOHWMAHUS IIEHHOCTH 3JI0POBOTO W Oe€30IacHoro odpasza
JKU3HU, OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (HU3MUECKOMYy U MCUXUYECKOMY
3JI0pPOBBIO, OCO3HAHUS IIEHHOCTH COOMIONEHUS MpaBuil OE30MAacCHOTO MOBEICHHS MpH padoTe ¢
BEILIECTBAMM, & TAK)KE B CUTYaLUSIX, YTPOKAOIINX 3I0POBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHHS, MOJNydaeMble MPU HM3YUYECHUM XUMUH, JUIS PEIIeHUs
3a71a4, CBSI3aHHBIX C OKPYXAIOIIEH MNPHUPOJHON CPEAOW, MOBBILICHHUS YPOBHS 3KOJIOTHYECKOMN
KyJbTYPbl, OCO3HAHUS TJIO0ATLHOTO XapaKkTepa SKOJOTHYECKHUX MPOOJIeM U MyTeH MX pelleHus
MOCPEJICTBOM METOJ[OB XHUMHUH;

JKOJIOTUYECKOI'O0 MBILIUIEHUS,, YMEHHUS PYKOBOJICTBOBATbCS KM B II03HABATENIBHOW,
KOMMYHUKATUBHOM M COLIMATIbHON MTPAKTHKE.

MeTanpeameTHblie pe3yJabTaThl

B cocrtaBe MerampeIMEeTHBIX pPe3ylbTaTOB BBIICISIOT 3HAUYUMBIE ISl (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIUI, THUNOTe3a, (aKT, CHCTeMa,
MPOIIECC, IKCTIEPUMEHT U JIPYTOe.), KOTOPBIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeJMETax U MO3BOJISIOT HA OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEACTABICHUE O
LEJIOCTHOW HayYyHOW KapTHMHE MHpa, U yHHMBEpCalbHble YueOHbIE NEHCTBUS (IIO3HABAaTEIbHBIE,
KOMMYHHUKATHUBHBIE, PETYISATHUBHBIE), KOTOpble obOecrneunBaloT (GOPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY  IJJAHUPOBAaHUIO M OCYIIECTBICHUIO  y4eOHOH  JeSTeThbHOCTH.
MertanpenmMeTHble pe3yabTaThl OCBOSHUSI 00pa30BaTEIbHONW MPOrPaMMBbI 10 XUMHUHU OTPAKAIOT
OBJIa/ICHHE YHUBEPCAJIbHBIMU IO3HABATEIbHBIMU JACHCTBUSMHU, B TOM YHCIIE:

1) 6a30BbIC JTIOTHYECCKUE ACHCTBUS:

YMEHUE UCIOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUM 3HAHUM:
pacKpbhIBaTh CMBICII XUMHUYECKHMX TMOHATHM (BBIACNSATH MX XapaKTepHbIC MPHU3HAKH,
yCTaHABIMBATh B3aUMOCBS3b C JIPYTMMH TMOHATHUSIMH), UCTIOJIB30BaTh MOHITHS sl OOBSICHEHUS
OTIENbHBIX (DAKTOB U SIBICHUN, BBIOMpATh OCHOBAaHUS M KPUTEPHH Ui KiaccUpUKaLUU
XUMUYECKHUX BEIIECTB M XUMUUYECKHUX PEAKIINH, YCTAaHABIUBATH MPUINHHO-CIIEJCTBEHHBIE CBSI3H
MeX1y 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCcykIeHUs (MHAYKTUBHBIE, 1€ TyKTUBHBIE,
10 aHAJIOTMH ), IPOBOJIUTH BBIBOJIbI M 3aKJIFOUEHHUS;

yMEHHE MPUMEHSATH B Mpollecce MO3HAHUS MOHATHS (IIPEAMETHbIE U METalpeAMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOJIb3yeMble B XUMHUH, MPeoOpa30OBBIBATH IIUPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICIIbHBIC MPEICTABICHUS — XUMUYECKHM 3HAK (CHMBOJI JJIEMEHTA),
XUMHUYeckass ¢opMyla U ypaBHEHME XUMHYECKOW  peakuuu — TpU  pelIeHUuU
y4eOHO-TI0O3HABATENBHBIX 3a/a4d, C YYETOM JTHX MOJEIBHBIX TMPEACTaBICHUN BBISBIATH M
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHUX DPEAKIIMi, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBCHHBIE CBSI3U U
MPOTUBOPEYMS B U3YUaEMBbIX MPOIECCaxX U SABJICHUSIX;

2) 6a30BbIC UCCICAOBATCIIBCKUE ACHCTBUS:

YMEHHUE HCIIOJIb30BaTh MOCTABJIECHHBIE BOMPOCH B Kau€CTBE MHCTPYMEHTA MO3HAHUSA, a
TaKkK€ B KayeCTBE OCHOBBI is (OPMUPOBAHHUS THUIOTE3bl IO MPOBEPKE NPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA;

MpUOOpETEHUE ONbITa MO IJIAHUPOBAHUIO, OPraHU3alUU U MPOBEACHHUIO YUEHUYECKUX
AKCIIEPUMEHTOB: YMEHHE HAOJI01aTh 32 XOJ0M MPOIIecca, CaMOCTOSTEHFHO MPOTrHO3UPOBATH €T0



pe3ynbTar, (HOopMyIUpOBaTh OOOOIIEHHS M BBIBOJBI 10 pPE3yJNbTaTaM IPOBEJAEHHOTO OIIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeIaHHOM padoTe;

3) pabora ¢ uHpOopMaIUei:

yMEHHE BbIOMpaTh, AHAIU3UPOBATh W HHTEPIPETUPOBATH MHPOPMAIUIO Pa3TUUYHBIX
BUZOB U (OPM IPEICTABICHUsS, MOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (HAyYHO-TIOITYJISIpHAsS
JauTepaTypa XHMHUYECKOTO COJAEp:KaHMs, CIpaBOYHbIE MOcoOus, pecypcbl HHTepHera),
KPUTUYECKH OLICHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO UH(OPMAIIHIO;

yMEHHE MIPUMEHSTh Pa3TUYHbIE METOABI U 3aIPOCHI IIPH MOUCKE U 0TOOpE HHPOPMAIUH U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JIJISl BBIMIOJTHEHUS YI€OHBIX M MIO3HABATEIBHBIX 3374
OINpeaeEHHOrO TUIIA, npuoOpeTeHune OTIbITa B o0macTu MCTIOJIb30BAHUS
WHPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHW,  OBJAQJCHHUE  KYyJIbTypOH  aKTUBHOTO
UCTIOJIB30BAaHUS PA3IMYHBIX TMOUCKOBBIX CHCTEM, CAMOCTOSITEIFHO BHIOMPATh ONTHMAIBHYIO
dbopMy mnpezacraBieHuss MHPOPMALUMU M WUTIOCTPUPOBATH peEllaeMble 3a/Ja4yd HECIO0KHBIMU
CXeMaMH, AMarpaMMamHu, ApyruMu GopMaMu rpaduku U UX KOMOMHAIUSMU;

yMEHHE HCIOJIb30BaTh U aHAJU3UPOBATh B MpoOIecce y4eOHOW U HCCIeI0BaTEIbCKOM
NeSITebHOCTH NH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY KAIOIIEeH MPUPOTHON CPEIbI;

Y  oOyuaromerocs  OynyT  coOpMHUpOBaHBI  CIEAYIONIME  YHHBePCAJIbHbIE
KOMMYHUKATHBHbIE 1eCTBHUS:

YMEHHE 3aJaBaTh BOMNPOCH (B Xonae auaiora W (WIM) TUCKYCCHM) TIO CYIIECTBY
oOcyxmaeMoil TeMbl, (HOpPMyIUpOBaTH CBOM TMPEUIOKEHUS OTHOCHUTEIFHO BBITOIHEHHUS
MPEIOKEHHOMN 3aauu;

npuoOpeTeHre  OmbITa  MPE3EHTAllMd  Pe3yJbTaTOB  BBIOJHEHHUS  XMMHUYECKOI'O
JKCIepUMeHTa (J1abopaTOPHOTO OMbITA, JIAOOPAaTOPHOW pPaOOTHI MO HCCIEJOBAHUIO CBOWCTB
BEIIECTB, y4eOHOTO MPOEKTA);

3aWHTEPECOBAaHHOCTh B  COBMECTHOHM CO  CBEPCTHHKAMHU  IIO3HABATEIBHOH W
UCCIIEIOBATEIILCKONW JEATENIbHOCTH TPU PEIICHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE Yyu&Ta
OoOLIMX MHTEPECOB W COIJIacoBaHMs MO3UIMH (0OCyXIeHUs, OOMEH MHEHMSIMH, «MO3TOBbBIE
HITYPMBbI», KOOPAUHALIMSA COBMECTHBIX JCHCTBUM, OIpe/ie]ieHle KPUTEPUEB 0 OLICHKEe KauecTBa
BBITIOJTHEHHOU PabOTHI U IpyTHE);

VY obyuarorierocst 0yayT copMUPOBAHBI CIEAYIONINE YHUBEPCAIbHbIE PeryJsiTUBHbIE
NeHCTBHA:

YMEHHE CAMOCTOSTENILHO OINPEAETATh LENH AeATeIbHOCTH, IUTAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJHMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENbHOCTb, BBHIOMPATH
HanOonee dS(QQeKTuBHBIE CIMOCOOBI pemieHHsT y4YeOHBIX W IO3HABATEIBbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIJISITh WM KOPPEKTUPOBATh IMPEAJIOKEHHBIM alropuT™M AEUCTBUN MpuU
BBHITIOJIHEHUH 33/IaHUH ¢ yYETOM TIIOJIydeHHs] HOBBIX 3HAaHMKH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAaX U PEaKIMsIX, OLIEHUBATH COOTBETCTBHUE MOTYYEHHOTO pe3yJibTaTa 3asBJICHHOM 1IeIH;

YMEHHE UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCJIOBHH 3aIaHUH.

IIpenmeTHbie pe3yJibTaThI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO O00S3aTEIBHOIO COJACPKAHMA,
YCTAHOBJICHHOTO JaHHOW (exepanbHO pabodeld MporpaMMoOM, BBIICISIOT: OCBOCHHBIC
0o0yyaromyMMHUCsT Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHH, CcHeru(pHUUEcKue s
NpeMETHOW 00JacTH «XUMUS», BHIBl JEATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpEeTaluU, TPeoOpPa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUYECOHBIX U HOBBIX CUTYyAaIlHs

VY oOyuaromerocsi Oyay chOpMHpPOBaHBI CIEAYIOIINE MPEAMETHBIE PE3yJbTaThl I10



XUMUU:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IOHATUH: aTOM, MOJIEKYJa, XUMHUYECKHI
AIIEMEHT, MPOCTOE BEILIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpPOAHAs WU HEOJHOPOAHAS),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAs W MOJIEKYyJIApHas Macca, KOJIWYECTBO BELIECTBa, MOJIb,
MOJIIpHasl Macca, MaccoBas J10JI1 XUMHUYECKOTO 3JIeMEHTa B COEJAMHEHUHU, MOJISAPHBIA O00BEM,
OKCH/JI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIHLHOCTh, CTENIEHb OKUCICHHSI, XUMUYECKast
peakuus, KiIacCU(pUKaAIMi pPEaKUui: peakMM COCIMHEHUS, PEAKIHUU Ppa3JIO0KEHUS, pPEaKIHH
3aMelIeHMs], peakIi 00MeHa, SK30- U PHIOTEPMHUUECKHE PEaKIUH, TEIIOBOU 3(dEeKT peakiuu,
PO aToOMa, 3JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, paANyC aTOMA, XUMHUYECKas CBS3b,
NOJISIpHAsl U HENOJsIpHas KOBAJEHTHAas CBSA3b, MOHHAs CBSA3b, WOH, KaTUOH, aHUOH, PacTBOP,
MaccoBast J10Jis BeIECTBa (IIPOLIEHTHAs! KOHIIEHTpAL|s) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATUH W MNPUMEHSTh 3TH
MOHSTHSA MIPU ONUCAHUH BEILIECTB U UX MPEBPAIICHU;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY Ul COCTaBJeHHUS (OpMyJ BEIIECTB H
YpaBHEHUN XUMHUUYECKUX PEAKIUH;

OIpENeNIATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OHHApHBIX COEJUHEHUSX, CTENEHb
OKUCJICHHUS JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIC)KHOCTh BEIIECTB K ONPeAeIEHHOMY
KJaccy COEAMHEHUH 1o QopMmysiam, BHA XUMHUYECKOW CBSI3M (KOBaJeHTHAss W HOHHas) B
HEOPraHUYECKUX COCANHEHUSX;

packpsiBaTh cMbich Ilepuogmyeckoro 3akoHa J[.M. MenzaeneeBa: IeMOHCTpHpPOBATh
MOHUMAaHHE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJOXKEHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXpPAaHEHHsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YUYEHHUs1, 3aKOHa ABOTa/Ipo, ONMUCKHIBATH U XapaKTEepU30BaTh TAOIUYHYIO
dopmy Ileproguueckoil cuCTeMbl XHUMHUYECKHUX DSJIEMEHTOB: pa3lnyaTh MOHSTHUSA «TJIaBHAs
noarpynna (A-rpynma)» u «mobounas noarpynna (b-rpynma)y», mansie u O0nblINe NEpUOJIBI,
COOTHOCHUTh 0003HauYeHHs, KOTOpble uMerTcs B Tabmuue «llepuonnueckas cucrema
XUMHUYECKHX 3y1eMeHToB J[.M. MeneneeBa» ¢ UnCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l spa, 00llee YnuciIo JIEKTPOHOB U paclpeeieHne uxX
0 AJIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIUPOBATh XMUMHUYECKHUE D3JIEMEHThI, HEOPraHWYECKUE BEIIECTBA, XUMHYECKHE
peaxiuu (10 YMCITy U COCTaBy YYacTBYIOIIUX B PEAKI[MHU BEIIECTB, MO TEIULIOBOMY (b (DeEKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX
KJIaCCOB, MOATBEpXasl OMHUCAaHWE MPUMEPaMU MOJIEKYJISPHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

MIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTHM OT WX Kau€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUUECKHUX MTPEBPALICHUH B Pa3IMUHbIX YCIOBUSIX;

BBIYHCIISITh OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOT'0 3JIEeMEHTa 1o (popMyJsie COeAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE,
IIPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

MPUMEHSTh OCHOBHBIE OIEpAllMM MBICIUTENBHOW AEITeIbHOCTH — aHalW3 U CHHTE3,
CpaBHEHUE, 000011IeHHE, CHCTEMATHU3AIIHIO, KJIaCCU(UKAIIUIO, BBISIBIICHHE
IPUYUHHO-CJIE/ICTBEHHBIX CBSI3€H — JJI1 U3YYEHHUs CBOMCTB BELIECTB M XMMHUYECKHUX PEaKLIUM,
€CTeCTBEHHO-HAyYHbIE METO/Abl TMO3HaHMUS — HaONIoJeHHe, HW3MEpeHHe, MOJEeIUPOBaHHE,
HKCIIEPUMEHT (peanbHbIN U MBICIICHHBIH);

cleoBaTh MpaBUjaM  IOJB30BAaHUS XUMHUYECKOW IMOCYIOoM M J1TabopaTOpHBIM
o0opysoBaHHEM, a Takke TMpaBWilaM oOpallleHuss C BeIIeCTBAMU B COOTBETCTBUU C



MHCTPYKLUMSAMU IO BBINIOJIHEHUIO Ja0OPATOPHBIX XUMHYECKHX OIBITOB [0 IOJYyYEHHUIO U
COOMpaHMIO Ta3000pa3HBIX BELIECTB (BOAOPOAA M KHCIOPOAA), MPUTOTOBICHHUIO PACTBOPOB C
onpeAeNéHHON MacCOBOM J0JIEM pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W MPOBOJAHTH
XMMHYECKHE DKCIIEPUMEHTHI 10 PAclO3HABAHUIO PACTBOPOB WIEJIOYEH M KHUCIOT C MOMOLIBIO
MHAMKATOPOB (1akMyc, heHondTanent, MEeTUIOPAHXK U IPYTHUE).

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHATHUH: XMMHYECKUN DIIEMEHT, aToM,
MOJIEKYJ1a, WOH, KAaTHOH, AHWOH, IIPOCTOE BEILIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTb,
3JEKTPOOTPHULATEIBLHOCTD, CTEIEHb OKUCICHMS, XMMHYECKas peaklus, XUMUYECKas CBs3b,
TETIOBOM 3(PQEKT peakiuu, MOJb, MOJISIPHBIM 00BEM, pacTBOp, SIEKTPOIUTHI, HEITEKTPOIIHUTHI,
AIIEKTPOJIMTUYECKAs] JUCCOLMAIMS, DPEAKIMM HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHE, OOpaTUMble M HEOOpaTHUMBIE pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peakuuy, OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCICHHE M BOCCTAaHOBJEHHE, aJIOTPOIMSI,
aM(pOTEepHOCTb, XUMHUUYECKasl CBA3b (KOBAJEHTHAsi, MOHHAs, METANIMYecKas), KpUcTallInyecKas
pemérka, KOppO3Us METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKONW peaKIHH, Mpe/elIbHO
nonyctumast koHueHTpanus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHMX IIOHATHH W TNPUMEHATHITH
MOHATHS ITPU ONIMCAHUM BELLECTB U UX MPEBPAICHUN;

UCTOJIb30BAaTh XMMHUYECKYI0 CHMBOJHMKY JUIS COCTaBICHHS (OpMyJ BeUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OIIPEAEIATh BAICHTHOCTD U CTENEHb OKUCIEHUS XMMHUYECKHX JJIEMEHTOB B COCIUHEHMAX
Pa3IMYHOTO COCTaBa, MPHUHAJUIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KIACCy COEAMHEHUN IO
bopmynaM, BUJ XUMUYECKON CBA3M (KOBaJEHTHAs, HOHHAsI, METAININUECKasl) B HEOPIraHNYECKUX
COEJIMHEHUSX, 3aps/l MOHA MO0 XUMHUUYECKOM (opmyie, XapakTep Cpeibl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COSAVHEHUN, TUIl KPUCTAIUNINYECKON PEIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBath cmbIci Ilepuoauyeckoro 3akona .M. Menneneesa u 1eMOHCTPUPOBATE €TI0
NOHMMAaHHE: OIMCHIBATh M XapaKTepH30BaTh TaOMM4HyO (Gopmy lleprogmueckoid cHCTEMBI
XUMHUYECKHX JJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHAs moArpymnmna (A-rpymma)y u «moOoyHas
noarpynna (b-rpynma)», manbsle u OosiblIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOpbIE
UMEIOTCA B IMEPUOAMYECKON TabiuIe, C YUCIOBBIMH XapaKTEpPUCTHKAaMHM CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apd]l si/pa, o0llee YnCiIo 3JIEKTPOHOB U paclpe/esieHne uxX
0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATB OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB
U UX COCIUHEHMH B Ipelenax MajblX NEPHUOJOB U INIABHBIX HNOArPYNI C YYETOM CTPOEHHUS HUX
aTOMOB;

KJIaccu(UIUPOBaTh XUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMHUYECKHE
peakmm (110 YMCITy U COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3PQEKTy, Mo
U3MEHEHHUIO CTETIEHEH OKUCIIEHUS] XUMUUECKUX HJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATh) O0O0IKME U crneunuyecKkue XHUMHUYECKHUE CBOWCTBA
IIPOCTBIX M CJIOXHBIX BEIIECTB, OATBEPKIasl ONUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

COCTaBJIATh YPAaBHEHUS AJIEKTPOJUTUYECKOW IUCCOLMALUU KHCIIOT, LIEJIOYEH U COJIEH,
NOJHBIE M COKpalIEHHbIE YpaBHEHUS pEaKkUuil HOHHOrOo OOMEHa, ypaBHEHHs pEaKIHid,
MOJTBEPXKJAIOUINX CYLIECTBOBAHWE TI'E€HETHMUECKOM CBSI3M MEXAY BELIECTBAMHU pa3IMUHBIX
KJIACCOB;

pPacKpblBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEAKLUUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOI0 OajlaHCa 3THX PeaKLuii;

MIPOrHO3MPOBAaTh CBOICTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH



IPOTEKAHUSI XUMUUYECKUX MPEBPAILEHUI B PA3JINYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCUTEIBHYI0 MOJIEKYJISIPHYIO U MOJISIDHYIO MacChl BELIECTB, MacCOBYIO
JIOJTF0 XUMHYECKOTO dJIEMEHTa 1Mo (popMyIie COeMHEHUS, MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

coOnrofaTh MIpaBWJa TOJb30BAHUS  XMMHUYECKOM TMOCYIOoW U JabOpaTOpHBIM
000py10BaHUEM, a TaKXKe MpaBUiIa 0OpallleHHsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMAMHU
IO BBINOJHEHUIO JA0OPATOPHBIX XHWMHUYECKHUX ONBITOB IO TOJIYYEHHIO U COOWPAHUIO
ra3o00pa3HbIX BELIECTB (AMMHUAKa U YTIEKUCIOTrO ra3a);

IIPOBOAMTH PEAKLMHU, MOATBEP)KIAIOIINE KAaYECTBEHHBI COCTAaB Pa3IWYHbIX BEIIECTB:
pacro3HaBaTh OINBITHBIM TYTEM XJIOPHUAOPOMHI-, HOAMI-, KapOoHaT-, Qocdar-, cuimkar-,
cyiabdar-, THUAPOKCHUI-WOHBI, KATHOHBI aMMOHHS ¥ HOHBl HM3YYCHHBIX  METAJJIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHATH OCHOBHBIE OIEpPAllMM MBICIUTEIBHOW NEATEIbHOCTU — AHAIW3 U CHHTE3,
cpaBHEeHME, 00001IeHNe, CUCTEMAaTU3allNI0, BBISIBIEHUE PUYUHHO-CIIEICTBEHHBIX CBSA3EH — AJis
W3YyYEHHs CBOMCTB BEILECTB U XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAYyUYHbIE METObI I03HAHUS
— Ha0JIto/IeHne, U3MepeHHe, MOJICTUPOBaHKE, SKCIIEPUMEHT (peabHbIN U BUPTYaJIbHBIN)



Conep:xanue yueOHOI0 npeamera

8 kiace

Baenenue

[Ipeamer m 3agaun xumuu. Mctopus BO3HMKHOBEHUs XUMHUH. OCHOBHBIE NMOHSTUS U TEOPUU
xumun. JlaGoparopHoe oOopymoBaHWe W TNpUEMBI oOpamieHuss ¢ HUM. [IpaBuia TeXHUKH
0e30MacHOCTH MPH paboTe B KAOMHETE XUMUH.

BemectBa 1 XuMHuuecKue SIBJICHUS C TO3ULIUNA ATOMHO-MOJIEKYJISIPHOTO YUEHUS

Paznen 1 XuMunuyeckue 3j1eMeHTHI M BellleCTBA B CBeT€ ATOMHO-MOJIEKYJISIPHOTO Y4YeHUsI.
[TonsiTie «BemecTBO» B (u3uke W xumMuu. OU3NYecKUe U XUMHUYECKHue siBieHus. OmucaHue
BEIIEeCTB. ATOMBI. MoiieKysibl. XUMHUYECKUE DJIEMEHTHI: WX 3HAKH WU CBEACHUS W3 HCTOPUU
oTKpbITHsI. CoCTaB BEIIECTB. 3aKOH IMOCTOSHCTBA COCTaBa. XHUMHYeCKue (opMysbl. Dopmbl
CyILIECTBOBaHUS XUMHUYECKUX 37eMeHTOB. IIpocTeie u cnoxHble BenecTBa. lIpocTeie BemecTna:
MeTalyIbl U HemeTauibl. O01as XxapakTepucTiKa MEeTaIoB M HeMeTaoB. HekoTopele cBeneHus
0 MeTalylax M HeMeTajulax, OOYCJIOBIMBAIOLIUX 3arpsI3HEHHOCTh OKPYKAIOIIEH Cpeibl.
Onucanne Hambonee pacnpoCTpaHEHHBIX TPOCTBHIX BellecTB. HekoTopwle cBeleHUs O
MOJICKYJIIPHOM W HEMOJEKYJSIPHOM CTPOCHUHM BEIIECTB. ATOMHO-MOJIEKYJSIPHOE YYEHUE B
xumud. OTHOCUTENbHBIE aTOMHAas W MOJEKyJspHas Macchl. Knaccudukaiumss XUMHUYECKHX
AJIEMEHTOB W OTKPBITHE MEPUOAMYECKOTO 3akoHa. Cucrema xumuueckux snemeHtoB [. U.
MengeneeBa. OnpeneneHre nepuoaa U rpymnibl. XapaKTEPUCTUKA FJIEMEHTOB MO UX MOJIOKEHUIO
B Ilepuognueckoit cucreme. BanentHocTh. OmnpeneneHue BaJ€HTHOCTH MO MOJOXEHHUIO
sneMeHTa B [lepuoanueckoil cucrteme.

KonuuectBo BemecTBa. Moiib — eauHUIA KOJIMYECTBa BenlecTBa. MoisipHas Macca.
XUMHUECKUE Peakluu. 3aKOHbI COXpaHEHUsI MacChl U AHeprun. CyIHOCTh, TPU3HAKU U YCIOBUS
NpPOTEKaHUs XMMHUYECKUX peakuuil. [IpuynHbl W HampaBieHHs NPOTEKAHUS XUMUYECKHUX
peakuuii. TeruioBo 3(P(GEeKT XUMUYECKUX peaknuid. DK30- U DHAOTCPMUUYECKUE PEAKIUH.
3aKkoHBI COXpaHEHHUsT Macchl M SHepruu. COCTaBJIICHHE ypaBHEHUN XUMHUYECKUX PEaKIIUM.
Pacuérel mo ypaBHEHUSM XUMHUYECKHUX peakuui. TUmbl XMMUYECKHX pPEaKUUH: Pa3ioKEHUs,
COETMHEHMUS, 3aMellleHus, OOMeHa.

Metonel xumuu. IloHATHE O METOAE Kak CPENCTBE HAYYHOIO IO3HAHUSA JCHCTBUTEIBHOCTH.
Mertoapl, CBsI3aHHbIE C HEMOCPEACTBEHHBIM H3yUCHHMEM BELIECTB: HAOJIOJCHHE, U3MEpEHUeE,
ONMCAaHUE, CpPAaBHEHUE, XUMHYECKMM OKCIIEPUMEHT. AHaJIW3 U CHHTE3 BEIIECTB —
HKCIIEpUMEHTANIbHbIE METObl XUMUHU. KauecTBeHHbIN U KonndyecTBeHHBIN aHanu3. [lonsTue 00
MHAMKaTOpaxX. XMMUYECKUH SI3bIK (TEPMUHBI U Ha3BaHMsI, 3HAKH, (OPMYJIbl, YPABHEHHUS), €TI0
BaKHeHIIne QyHKIIMN B XUMU4ecKoi Hayke. CriocoObl BBIpa)KEHUSI 3aKOHOMEPHOCTEN B XUMHUU
(KaueCTBEHHBIN, KOJIMYECTBEHHBIN, MaTeMaTH4YeCKUl, rpaduueckuii). XUMHYECKHE OMBITHl U
WU3MEPEHMS], UX TOYHOCTD.

BemecTBa B okpykaromiel Hac IpUpoJe U TeXHUKE. BelecTsa B Mpupoie: OCHOBHBIE CBEICHUS
0 BEILLECTBEHHOM cOcCTaBe reocdep u xocmoca. Ilonstue o texHocdepe. UucTtble BemecTsa U
cmecu. [loHsITHE O TOMOTEHHBIX M TETEpPOreHHBIX cmecsiX. CrocoObl pasfeneHust cMecei.
Ounctka BemiecTB —  (QWIBTPOBaHHWE, IMEPEeroHKa  (JUCTWUISAIMS),  BBIIapUBaHHE
(KpucTannu3anus), dSKCTparupoBaHue, xpomarorpadus, Bosronka. MaeHTudukanus BeecTs ¢



MIOMOUIBIO OIMPEAEIEHU TEMIIEPATYP IUIABJIEHUA W KUINEeHUs. [IpupoiHble CMECH — UCTOYHUK
MTOJTyYEHHS YUCTHIX BELIECTB.

[TonsiTue 0 pacTBOpax Kak TOMOTEHHBIX (U3MKO-XUMUYECKHX CHUCTeMax. PacTBopuMOCTh
BenlecTB. MaKkTOPHI, BIUAIOIIME Ha PaCTBOPUMOCTh TBEPIBIX BellecTB U razoB. Kosdduuuent
pactBopuMocTU. CrocoObl  BBIpaKEHUS  KOHILIEHTpAallMM  pacTBOPOB:  MaccoBas  JIOJI
PacTBOPEHHOTO BELIECTBA, MOJSApHas KOHLeHTpauus. [lomydeHue BemiecTB ¢ 3aJaHHBIMU
cBoiicTBamu. XuMudeckas TexHonorus. Texnocdepa.

[Tonsartue o razax. Boznyx. Kucnopon. I'openue. [lonsitue o razax. 3akon ABoraapo. Bozayx —
cMmech ra3zoB. OTHOCHUTENbHASI IJIOTHOCTH Fa30B.

Kucnopon — XuMuyeckuid 3J€MEHT M NPOCTOE BEWECTBO. MICTOpHUS OTKpBITHS KHCIOpOAA.
Cxema onwitoB [I. [Ipuctiu u A. JIaByasse.

[Tomydyenue Kkuciopoga B MPOMBIIUIEHHOCTH U JIabopaTOpuu. XHUMHUYECKHE CBOMCTBA
kuciaopona. Ilpomeccel ropeHus M MenJeHHOro okuciaeHus. llpuMeHneHue Kuciaopona.
KpyroBopor kucinopoia B mpupo/ie.

OcHOBHBIE KJTacChl HeOpraHuueckux coeauHeHuid. Kmaccudukanuss HeopraHHYECKHX
COCIMHECHUM.

Oxkcugel — cocTaB, HOMEHKIATypa, kinaccudukamnus. [IoHATHE 0 THAPOKCHIAX — KHCIOTAX U
ocHoBaHUsAX. Ha3Banus u coctaB ocHoBaHui. [ mapokcorpynmna. Kiaccudukammst Kuciot (B ToM
YHUCJIe OPTaHUYECKHWE W HEOPTraHWYECKHE), UX COCTaB, HOMEHKIaTypa. CocTaB, HOMEHKIIATypa
COJICH, TpaBWIa COCTaBJICHHUS (OpMyJa coye. XHUMHUYeCKHe CBOWcTBa OKcuaoB. OOmue
XUMHYECKHE CBOWCTBA KUCIOT. Psin aktuBHOCTH MeTaiioB. [1l€noun, ux cBoiicTBa U CrocoObl
nonyueHusi. HepacTBopuMble OCHOBaHHUS, UX CBOWCTBAa M CrocoObl monydeHus. [lonstue o0
amdorepHoctd. OKcuabl M TUAPOKCHIBL, oObOnamarone amMQpOTEpPHBIMH  CBOWCTBAMH.
XUMHYECKHE CBOWCTBA coJied (B3aMMOJCHCTBHE PACTBOPOB COJIEM C PACTBOPAMH IIEJIOYEH,
KUTaMH U METaJlJIaMu).

I'eHeTnueckas CBA3b HEOPraHUYECKUX COCTUHEHUM.

Pazgen II Xumuueckue 3JieMeHTbI, BelleCTBA W XMMHYECKHE PpeakUMH B CBeTe
3JICKTPOHHOM TeOpHUH

Crpoenune aroma. CtpoeHuwe aroma: SiApO, dHEpreTudyeckuid ypoBeHb. CocTaB siapa aroma:
MIPOTOHBI, HEUTPOHBI. M30TONBI. XUMHUECKHMH 3JJIIEMEHT — OINPEACIEHHBIA BHJ aToOMa.
CoctosiHue 57eKTpOoHOB B aToMe. CTpoeHHe IEKTPOHHBIX 000JOYEK aTOMOB S-, P-3JIEMEHTOB.
Oco0eHHOCTH CTPOCHUsSI DJICKTPOHHBIX O0OJOYEK aTOMOB TEPEXOIHBIX AJIEMEHTOB. MecTo
snemenTa B [lepuonnueckoil cUCTEME M DJIEKTPOHHAs CTPYKTypa aToMoB. PaliMoakTHBHOCTH.
[ToHsATHE O MpeBpallleHNH XUMUYECKHUX JIeMEHTOB. [I[puMeHeHne paguoakTUBHBIX U30TOIOB.
[Tepnoanueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux snemenTos /. . Mennaeneesa.
CBoiicTBa XMMUYECKUX FJIEMEHTOB U UX Nepuoandyeckue n3MeHeHus. CoBpeMeHHas TPaKTOBKa
[lepuoanueckoro 3akona. Ilepmommnueckas cucrema B cBere cTpoeHUs aroMa. Duzmyeckuii
CMBICTT aTOMHOTO (MOPSAIKOBOT0) HOMEpa XUMUYECKOTO AJIEMEHTa, HOMepa Meproaa U TPYMIbl
nepuoanyeckod cucrembl. CemMeHCTBa 53JEMEHTOB (Ha TMpUMEpEe UICNIOYHBIX METaJlIOB,
raJIOTeHOB, MHEPTHBIX T'a30B). XapaKTEPUCTUKA XUMHUYECKHUX CBOWCTB DJIEMEHTOB A TPYII U
MEPEXOHBIX AJEMEHTOB M MEPUOAMYHOCTh UX HM3MEHEHHSI B CBETE DJIEKTPOHHOTO CTPOCHUS
aTomMa. OJIEKTPOOTPUIIATEILHOCTh aTOMOB  XUMHUYECKHX  DJIEMEHTOB. XapaKTEPHCTHKA
XUMUYECKHUX JJIEMEHTOB Ha OCHOBE HUX moJjioxkeHuss B Ilepmonmueckoii cucreme. Hayunoe
3HaueHue [leprnoanueckoro 3akoHa.



CrpoeHue BeuiecTBa. BajgeHTHOE cOCTOSIHME aTOMOB B CBETE TEOPUU AIEKTPOHHOI'O CTPOEHUS.
BanenTHsle 3nekTpoHbl. XuMudeckas cBs3b. KoBajleHTHas XuMUYecKas CBsI3b M MEXaHM3M €€
oOpazoBanus. HenonsipHast u mossipHasi KoBaJIeHTHbIE CBsi3M. CBOMCTBA KOBAJIEHTHOM CBSI3U.
DNEeKTPOHHBIE U CTPYKTYpHBIE (hopmyibl BemecTB. MoHHas cBsa3b U € cBoiicTBa. KaTnoHbl 1
aHuoOHbI. CTENEeHb OKUCIICHHUS.

Kpucraninueckoe crpoeHue BemiecTBa. Kpucrtaminueckue pemérku — aTroMHasi, HMOHHasi,
MOJIEKYJISIpHAs U UX XapaKTEPUCTUKHU.

XuMuYeckasi OpraHu3alys BeIecTB U €€ YpOBHHU.

XHWMHUUYECKUE PEaKIUU B CBETE DJIEKTPOHHOU Teopuu. Peaknuu, npoTekarmimme ¢ “3MEHEHUEM U
0e3 u3MeHeHus CTeNeHH OKUCIeHUs. OKUCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakuu. OKUCIUTEND
U BoccTaHOBUTENb. COCTaBIEHHE YpPAaBHEHUN OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.
PaccranoBka k03(GUIIMEHTOB METOIOM 3JIeKTpOHHOTO OanaHca. CylmHOCTh U KiacCUpUKAIUs
XUMHUYECKHUX PEaKIHil B CBETE JIEKTPOHHON TEOPHH.

TeopeTnyeckrue OCHOBBI XUMHUH.

9 kaacc

Pazgen I Teoperuyeckue 0CHOBbI XUMHMH.

XUMHUYECKUE PEAKIIUU U 3aKOHOMEPHOCTHU UX MPOTEKAHHUS.

OHepreTuka XHWMHUYECKUX peakuuil. OHeprus axtuBauuu. [loHSATHE O NIPOMEKYTOUHBIX
aKTUBUPOBAHHBIX KOMIUIeKcax. TermmoBoit addext. TepmoxuMuueckoe ypaBHeHHE. XUMHUYECKas
kuHeTuka. CKopocTh XuMU4eckod peakuuu. MaxkTopbl, BIUSIOUIME HA CKOPOCTh XUMHUYECKOU
peakuuu. 3aKOH JIE€UCTBUS MacC. 3aBUCHMMOCTb CKOPOCTH OT YCJIOBUM MNPOTEKAHMS PEaKIMH.
Karanu3z u katamusaropel. OOmme CBEIEHHUS O TOMOTEHHOM M TE€TepOTeHHOM KaTaju3e.
XUMHUYECKOE€ HOBECHE, BIMSHHUE DPa3IHYHBIX (DaKTOPOB Ha CMEIIeHHE paBHOBecHs. Merton
OTpeieNieHUs] CKOPOCTU XMMHYECKHUX peakuil. DHepreTuka W nuila. KamopuifHOCTh OENKoB,
YKUPOB, YTJIEBOJIOB.

PactBopsl. Teopus asmekTposutuueckor auccounanuu. [loHAaTHE O pacTBOpax: ONpenesieHHe
pacTBOPOB, PACTBOPUTEINH, PACTBOPUMOCTb, KiIacCU(UKALIHS PACTBOPOB.

[Ipennockuiku BO3HUKHOBEHUSI TEOPUU AJIEKTpOIUuTHYECKOi aucconmannn. Maeu C. Appennyca,
. 1. Menneneesa, U. A. KaGiaykoBa u Ipyrux y4EHBIX.

DJIIEKTPOIUTHI U HEANEKTPOIUTHL.

JunonbHOE CTpOE€HHE MOJIEKYJbl BOAbI. lIponecchl, MpOUCXOASAIMIME C AIEKTPOJIUTAMHU MpPH
pacIUIaBIICHUU U PACTBOPEHUM BEIIECTB B BOJE. Poib BOABI B IPOLECCE BIEKTPOIUTUYECKON
auccounanuu. Jlucconumanus 3J€KTPOJIUTOB C HOHHOW M MOJISIPHOW KOBAJEHTHOW XMUMHUYECKOMN
cBsa3pto. CBoiicTBa HOHOB. Kpucraiuoruaparsl. TeroBble SBJICHUS, COMPOBOXKIAIOIINE
MPOILECCHl pacTBOpeHUs. KpaTkue cBe1eHus: 0 HEBOJHBIX pacTBOpax.

OCHOBHBIE TIOJIOKEHUS] TEOPUU PACTBOPOB.

CunpHbIe U ciabbie AMeKTponuThl. CTeneHs Aucconuanyu. KoHcTanTa qucconuanuu.

Peakuuu nonHoro oOMeHa. XMMUYeCKUE CBOMCTBA KHUCIIOT, COJIC U OCHOBAHUN B CBETE TEOPUU
JJIIEKTPOJIUTUYECKON Auccoumranuu. ['maponus coneil. XUMUYECKHE PEaKkLMM B CBETE TPEX
TEOpUN: ATOMHO-MOJIEKYJISIDHOTO  YYEHHs, DJJIEKTPOHHOIO CTPOCHHS aroMa, TEOpHH
ANEKTPOIUTUYECKON AUCCOLMALINH.

Paznen 11 DiiemeHTHI-HEMeTANIbI U MX BasKHeHIIUE COeTUHEHUS.

OO01mas xapakTepuCcTUKa HEMETAIOB. XMMHUECKHE 3JIEMEHThI- HeMeTasuibl. PacmpocTpanenue
HEMETAJUIMYECKUX  DJIEMEHTOB B  mpupone. [lojioxkeHue  HIEeMEHTOB-HEMETAIIOB B



[Tepuomuueckoii cucreme. Hemerammmueckue p-aieMeHThI. OCOOEHHOCTH CTPOCHHSI aTOMOB
HEMETAJUIOB: 00Iue 4epThl u pa3nuuus. CTENeHH OKUCIICHUS, BAJICHTHBIC COCTOSIHUS aTOMOB
HEMETaJUIOB. 3aKOHOMEPHOCTH W3MEHEHHUS 3HAUYE€HWW ATHUX BEJIIMYMH B TEPHOJAX M TPYIIax
[Tepuonnueckoid cucteMbl. TunUYHBIE (GOPMBI BOJOPOIHBIX W KHUCIOPOJHBIX COCTUHEHUUN
HEMETAJIJIOB.

[Ipocteie BemecTBa-HemeTauibl. OcoOeHHOCTH WX CTpoeHusa. Dusnyeckwe CBOHCTBA
(arperaTHO€ COCTOSIHUE, TeMIlepaTypa MIIaBICHUS, KUTICHHs, paCTBOPUMOCTh B Bojie). [loHsTHe
alnoTponuu. AuoTponus yriepona, ¢pocdopa, cepbl. OOYCIOBICHHOCTh CBOMCTB alJIOTPOIIOB
OCOOCHHOCTSIMU MIX CTPOEHUS; IPUMEHEHHUE aJIIOMNOB.

XUMHYECKUE CBOMCTBA MPOCTHIX BEMIECTB-HEMETAUIOB. [IpUYMHBI XMMHUYECKON HHEPTHOCTH
0JIarOpOJHBIX Ta30B, HU3KOM aKTUBHOCTHU a30Ta, OKHUCIMUTEIbHBIX CBOWCTB U JBONCTBEHHOTO
MOBEJICHUS CEPhI, a30Ta, Yyriepoaa U KPEMHHUS B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUAX.
OO0m1ue CBOMCTBAa HEMETAJNIOB U CITOCOOBI MX MOTYUYEHUSI.

Bonopoansie coequHenuss HeMeTauioB. @opMbl BOJOPOIAHBIX COETMHEHHMN.

3aKOHOMEPHOCTH M3MEHEHUsT (PU3NYECKUX U XUMHUYECKUX CBOWCTB BOJIOPOJHBIX COCAMHEHUN B
3aBUCHMOCTH OT OCOOCHHOCTEH CTpOEHHMS aTOMOB oOpasyrommux ux sJemMeHToB. CBoiicTBa
BOJHBIX  pPAacTBOPOB  BOAOPOJHBIX  COEAMHEHUM  HemeTawioB.  KHCIOTHO-OCHOBHas
XapaKTEPUCTUKA UX PACTBOPOB.

Briciine kucnopognbie coenuHeHus HeMmetamioB. OKcuabl W TUApOKCHabl. WX cocras,
CTPOEHHUE, CBOMCTBA.

Bonopoa — poxpaarommii Boay u sHepruto. Bomopon B kocmoce 1 Ha 3emiie. SaepHbie peakinu
Ha ConHue. Bomoponx — XuMu4eckuil 3J€MEHT U mpocToe BewiecTBo. [lomyuenue Bogopoaa B
nabopatopuu. M3otombl Bomopona. Dusnyueckue ¢ XHMHYECKHE CBOKMCTBAa BOJOpOJA.
IIpumenenne Bomopona. IIpombluieHHOE MOMydYeHHME BOAOpOAa. Bomopox — 3KOIOTrMYECKH
YUCTOE TOIUIMBO M TEPCHEKTHUBBI €ro HUCmoyib3oBaHusA. OKCHI BOAOpPOJa — BOJA: COCTaB,
MPOCTPAHCTBEHHOE CTPOCHHUE, BOJAOPOIHAS CBsA3b. DPU3NUECKHE U XMMUYECKHUE CBOMCTBA BOJIBI.
N3otonueiii coctaB Boabl. Tspkénas Bojga u ocobeHHOCTH €€ cBoucTB. [lepokcum Bomopona:
COCTaB, CTPOEHHE, CBOMCTBA, MPUMEHEHHUE.

['amorensl. ['anoreHbl — XMMHYECKHE 3JIEMEHTBI U NIpOCThie BemecTBa. CTpoeHuEe aToMoB
ranoreHoB. Haxoxnenue ramoreHoB B mnpupojae. PDusnueckue U XUMHUYECKHE CBONCTBA
ranoreHoB. [lomydeHune xiopa W XJIOPOBOAOpPOJa B JA0OPAaTOPHM W MPOMBIIUICHHOCTH.
XJI0pOBOAOpOAHAs KUCJIOTAa U €€ CBOWCTBA. XJIOPUIBl — COJU XJIOPOBOAOPOIHON KHUCIIOTHI.
buonornyeckoe 3Ha4€HHUE raJIOTEHOB.

[Toarpynmna kucnopoaa u e€ TunuyHble npeactaBurenu. OOmas xapaKTepUCTHKa HEMETAJUIOB
MOATPYIITBI KUCIOPOAa. 3aKOHOMEpPHBIE U3MEHEHHs B moarpymnme. Ousndeckue u XUMHUIECKUE
CBOMCTBA XaJIbKOT€HOB — MPOCTBIX BEIIECTB. XaJbKOTE€HUbI, XaPAKTEP UX BOJAHBIX PACTBOPOB.
buonornueckue ¢pyHkimn xanpkoreHoB. Kucinopon u 030H. KpyroBopot kucnopoaa B mpupoze.
Cepa kak mpocrtoe BemiecTBo. Amorponus cepsl. [lepexon ammorponnsix Gopm apyr B Apyra.
Xumuyeckue cBoiicTBa cepbl. [Ipumenenne cepbl. CepoBOIOpOJ, CTpoeHUE, (U3MUYECKUE H
XMMHYECKHUE CBOMCTBA. BoccTaHOBUTENBHBIE CBOMCTBA CepOBOJOpoa. KauecTBeHHass peakuus
Ha cepoBogopox u cynbpuasl. CepoBomopon u cynshuabl B mpupone. BosneiictBue
CEpoBOIOpOa Ha opraHu3M uesnoseka. [lonydyenue cepoBogopoa B 1abopaTOpHH.
Kucnopoaconepxaniue coenurenus cepol (IV). Oxeun cepor (IV). Cepauctas kucnora. Cocras,
CTpPO€HHE, CBOHCTBA. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA KHUCIOPOICOAEPIKAIINX



coequnenuii cepol (IV). Cynsdursl. ['mapocynbdurer. KauecTBeHHass peaknusi Ha CEPHUCTYIO
KHCJIOTY U €€ conu. [Ipumenenue kuciopoacoaepxkamux coeguHenuii cepsl (IV).
Kucnopoaconepxaniue coequnenus cepsl (VI). Oxeun cepor (VI), coctas, ctpoeHne, CBOKWCTBA.
[Tonyuenue oxcuma cepsl (VI). Cepnas kuciora, cocTaB, CTpoeHHe, (HU3UYECKHE CBOWCTBA.
OcobenHoctn €€ pacTBOpeHHST B BOJE. XHMHYECKHE CBOWCTBa pa30aBIICHHOW U
KOHLEHTPUPOBAHHOW CEpHOM  KHUCJIOThl. OKHCIUTEIbHBIE CBONCTBA CEPHOM  KHCIIOTHI.
KauecTtBeHHast peakuus Ha cyibdaT-uoH. [[puMeHneHne cepHoil KUCIOTHI.

KpyroBopor  cepsl B  mpupome.  OJKOJOTHUECKHE  MpOOJEeMbI,  CBSI3aHHBIE  C
KHCIIOPOJCOAEPKAITUMU COCTUHEHUSIMU CEPBI.

[Toarpynna a3zora u e€ TuUnUYHBIe mnpeacTaBuTend. OOmAas XapaKTePUCTUKA 3JIEMEHTOB
noarpymnmnsl azora. CBOWCTBA MPOCTHIX BEHIECTB DJIEMEHTOB IOATPYMIBI a30Ta. BakHeimme
BOJIOPOJHbIE M KHUCJIOPOAHBIE COCAMHEHUS AJIEMEHTOB IMOATPYIIIBI a30Ta, UX 3aKOHOMEpHbIE
U3MeHEeHUs. VIcTOpust OTKPBITHS U UCCIIEIOBAHHS DIIEMEHTOB TIOATPYIIIIHI a30Ta.

A3BOT Kak 3JIeMEHT U KaK [IPOCTOE BEIIeCTBO. XUMUYECKUE CBOMCTBA a30Ta.

Amvmuak. CTpoeHHe, CBOWCTBA, BOJOPOJHAS CBSI3b MEXAY MOJIEKYJIaMH aMMHaka. MexaHUu3M
oOpa3oBanusi noHa ammoHusa. Conu aMMOHMS, WX XUMHYECKHe CcBoicTBa. KadecTBeHHas
peaknus Ha MOH aMMOHUs. [I[pumMeHenne aMMuaka u cojieii aMMOHUSI.

Oxkcuapbl azota. Ctpoenue okcuaa azota (II), okcunma azora (IV). @usnueckne U XMMUYECKHE
cBoricTBa okcuioB azora (I1), (IV).

A3oTHas kucioTa, €€ coctaB U cTpoeHue. dusznueckue M XUMHYECKHE CBOMCTBa a30THOU
KUCJIOThL. OKHCIIUTENbHBIE CBOMCTBA a30THOM KHUCIOThI. COCTaBIICHHE YpAaBHEHUN pEAKUUN
B3aUMOJICHCTBUS A30THOM KHCIOTHI C METaUIaMH METOJOM 3JeKTpoHHoro Oananca. Conu
A30THOM KHCIOTBl — HUTpaThl. KauecTBEHHBbIE pEaklUu Ha a30THYI KUCIOTYy U €€ COIu.
ITonydyeHue u npUMEHEHUE a30THOM KUCIIOTHI U €€ COJIeH.

Kpyrosopot a3ora B npupoze.

@ochop Kak IMEMEHT M Kak Hpocrtoe BemecTBo. Aumorponus (ocdopa. dusndeckue u
xumuyeckue cBoictBa ¢ocdopa. Ilpumenenue dochopa. BomopomnHbie U KHUCTOPOIHBIC
coenuHeHus dpocdopa, ux coictra. Dochopnas kucinota u e€ conu. KauectBennas peakuusi Ha
dbocdar-uoH.

Kpyrosopot dochopa B mpupose.

[Toarpynma yriepona. OO01iast XapaKTepUCTHUKA 3JIEMEHTOB MOJATPYMIBI yriaepoaa. IIeKTPOHHOE
CTPOCHUC aTOMOB 3JICMCHTOB IMOATPYIIILI YITICPpOaAd, UX paCIIPOCTPAHCHUC B IPUPOAC.

VYraepon kKak MpocToe BEMIeCTBO. AJIOTPONHS yriiepoja: ainmas, rpagur, KapOuH, QyuIepeHsbl.
AncopOumst. XMMHYECKUE CBOMCTBA yTepo/Ia.

Kucnoponusie coeaunenus yriepona. OKcHUIbl yriiepoja, CTPOEHHE, CBOWCTBA, IMOJIyYEHUE.
VYronbHas kucnoTa u e€ conu. KauectBeHHas peakius Ha KapOOHAT-HOH.

Kpemuuii u ero cpoiictBa. Kuciaopoauele coenuHeHuss KpeMHHs: okcupn kpemuus (IV),
KpEMHHEBasi KHCIIOTa, COCTaB, CTpoeHue, cBoicTBa. Cunukarbl. CUIUKAaTHAS IPOMBIILIEHHOCTb.
Kpatkue cBeneHust o kKepaMuke, CTeKIe, IEMEHTE.

Paspen 111 MertaJuiebl.

OOme cBOWCTBa METAIOB. DJIEMEHTHI-METaUIBl B NPUPOAEC U B MEPUOAUYECKON CHCTEME.
OcoOeHHOCTH CTpOEHUs aTOMOB METaJJIOB: S-, p- U d-3IeMeHTOB. 3HAaY€HUE >SHEPTUu
noHmzanuu. Meramndeckas cBsa3b. Kpucrammueckue pemérku. OOmme u crneuuduyeckue



¢usmueckue  cBoiictBa  metayuoB.  OOmmMe ~ XMMHYECKHME  CBOICTBA  METaJIOB.
DIEKTPOXUMHUYECKUH psiji HAaNpsDKeHUH MeTaioB. OO1e CBEeACHUs O CIlaBax.

[Tonsitne koppo3wm MeTauioB. Kopposuss MeTauioB — OOIIeIUIaHEeTApPHBIM Te€OXHUMHYECKUAN
IPOIIECC; BUABI KOPPO3UH — XUMHUUYECKasl U SJEKTPOXUMHUYECKAsi — U CIIOCOOBI 3aIUTHI OT HEE.
MeTtannel TaaBHBIX U TOOOUYHBIX moArpymi. CTpoeHHe aTOMOB XMMHUYECKUX JIeMEHTOB [A- u
ITA-rpynm, ux cpaBHUTENIbHAsA XapakTepucTuka. GU3nueckne U XUMUYECKUE CBOMCTBA ITPOCTHIX
BEILECTB, OKCHUJIOB U THUIPOKCUIOB, coiei. lIpuMeHeHue MIeNIOYHbIX M IIEITOHO3EMEIbHBIX
METAJIJIOB. 3AKOHOMEPHOCTH PACIpPOCTPAHEHUS ILIEIOYHBIX U IIETOYHO3EMEIbHBIX METAJUIOB B
npupoze, Ux noiydyeHue. MuHepasbl KajblMs, UX COCTaB, CBOMCTBA, 00JACTH MPAKTHYECKOTO
npumeHeHus1. JKECTKOCTh BObI U criocoObl €€ ycrpaneHus. Ponb metamioB IA- u [IA-rpynm B
JKUBOM IPUPOJIE.

ATIOMUHUN: XUMUYECKUN AJIEMEHT, IPOCToe BeulecTBo. PU3nYecKkue U XMMUYECKUE CBOMCTBA.
Pacnipoctpanenue B npupozae. OcHOBHbIE MHUHEpalbl. [IppuMeHeHHEe B COBPEMEHHON TEXHUKE.
Baxkneiiine coeiMHEHUs aTlOMUHUS: OKCUABl U TUAPOKCUABI; aM(OTEpHBI XapakTep HX
CBONCTB.

Mertamiel [VA-rpynnbsl — p-aeMeHTsl. CBHUHEII M OJIOBO: CTPOEHHE AaTOMOB, (DU3HKO-
XMMHYECKHE CBOMICTBA IIPOCTBIX BEUIECTB; OKCHIABl M THIPOKCHIBI OJIOBA M CBHHIA.
Hcropruueckuii ouepk 0 TPUMEHEHUU 3TUX METALIOB. TOKCHYHOCTh CBMHIIA U €T0 COEAUHEHMUI,
OCHOBHbBIE€ HCTOYHUKH 3arpsI3HEHUS] MU OKPYIKAOIIEH CPEBI.

Xenezo, mapraHen, XpoMm Kak MpEeACTAaBUTENN METaNIOB MOOOYHBIX mnoarpynn. CrpoeHue
aTOMOB, CBOWCTBA XMMHYECKHX 3JIEMEHTOB. JKene3o Kak IpocToe BemecTBo. dusnyeckue u
XxuMudeckue cBoicTBa. CocTaB, 0COOEHHOCTH CBOMCTB M NPUMEHEHHME YyT'yHa W CTald Kak
BOXHEHIIMX CIIaBOB jkene3a. O crmoco0ax XMMHUYECKOW aHTHKOPPO3UIHOM 3aIIUThI CIUIABOB
xene3a. Kparkue cBeieHHs O BaKHEHIIMX COCTUHEHUAX METAUIOB (OKCUABI U THJIPOKCUIBI), 00
UX TOBEJEHUM B OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuusax. Coenqunenus xeneza — Fe2+,
Fe3+. KauecTBeHHbIE peakliuy Ha MOHBI XKene3a. bruonoruueckas pojib METaIOB.

Pa3nes IV O6mue cBeieHusi 00 OpraHuyecKux coeIMHEHUIX

VYrneBogopoasl. CoeuHeHHs yriaepoaa — MpeIMET CaMOCTOSTEIbHOW HAYKH — OpraHu4ecKou
xumuu. IlepBoHauyanbHBIE CBEOEHMS O CTPOEHUM OPraHUYECKUX BemecTs. Hekortopsie
MOJIOKEHUA U poab Teopuu A. M. bytneposa B pa3Butuu 310l Hayku. [loHsTHE O rOMONIOTMH 1
n3zomepuu. Kinaccudukanus yriaeBoJopooB.

IIpenenbHble yIrIeBOAOPOABI — AlKaHbl. OJJIEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOEHHUE
OpefeNbHBIX  yIJIeBOJAOPOAOB  (ankaHoB). M3omepuss M HOMEHKJIAaTypa IpeAeibHbIX
yriaeBogoponoB. dusnyeckne W XUMHUYECKHE CBOMCTBAa ankaHoOB. CIIOCOOHOCTh aJKaHOB K
PEeaKIMK 3aMEeIEHUs U N30MEpU3aLiu.

HenpenenbHble yriieBOOOpOAbl — aJIKEHbl. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE
ankeHoB. ['omonornueckuil psay ankeHoB. Homenknarypa. @u3nueckue 1 XMMHYECKUE CBOMCTBA
aikeHOB. CIIOCOOHOCTh AJIKEHOB K peaklUM MPUCOEAMHEHUS W noaumepusanuu. Ilonstue o
MOJIMMEPHBIX XHMHMUYECKUX COCOUHEHUSAX: MOHOMED, IIOJIMMED, CTEHNEHb IOJIUMEPU3aLUH.
[TonuaTunes.

[vxnnyeckue yrieBogopoabl.

Pacnipoctpanenue yriesogopo1oB B nmpupose. [lpupoansie ncTtouHuku yrieBoaopoioB. Cocras
HE(TH U XapaKTEPUCTUKA OCHOBHBIX MPOIYKTOB, MOIY4aeMbIX U3 HE(PTH.
Kucnoponconepxxamue opranudeckue coenuHeHus. IloHsthe o (GyHKIMOHAIBHOW TpyIIie.
['omonoruyeckue psiibl COMPTOB M KapOOHOBBIX KHUCIOT. OOmme (GopMyiibl KIaccoB 3TUX
coequHeHnil. DU3HOIOrMYecKoe IEWCTBUE CIHUPTOB HA OpraHu3M. XHMHUYECKHE CBOMCTBA



CIHMPTOB: TOPEHUE, THAPOTAIOTEHUPOBAHKE, AeTHapaTays. [lIoHsITHEe 0 MHOTOAaTOMHBIX CITUPTaX
(rmumepun). O0muKe cBoCTBa KApOOHOBBIX KHCIOT. Peaknus stepuduxarmm.
Bbronornueckn BaKHbIE OpPTraHUYECKHE COSAUHEHHS (KUPBI, YTIIEBOBI, OenKi). XUMUS U MUIIA:
KHUPBI, YIIeBOJbI, OETKH — Ba)KHEWIINE COCTaBHbIE YACTH IHUIIEBOrO palloHa 4ejoBeKa U
KHUBOTHBIX. CBOMCTBA KUPOB M yII€BOAOB. PoJb OEIIKOB B IPUPO/IE U HX XUMHUECKUE CBOMCTBA:
TUAPOIU3, ACHATypalus. XUMUS U KU3Hb
Yenosek B Mupe BeliecTB. BeriecTBa, BpeHbIe A 30POBbs YEIOBEKA U OKPY’KAIOLIEH CpeJibl.
[TonuMepsl ¥ X 3HAYCHHE B KU3HU YETOBEKA.
XUMUs U 300POBbE.
[TprMepHbIE 0OBEKTHI IKCKYpPCUI
1. My3en — MUHEpPAIOTUYECKHE, KpaeBEAUECKUE, XYJI0KECTBEHHbIE, MEMOpPHUAIIbHBIC
BBIIAIOMINXCS  YUEHBIX-XUMUKOB. 2. XHWMHYECKHE JIabopaTopud — 0O0pa3oBaTeIbHBIX
YUPEKICHUN CPEHETr0 W BhBICIIETO NpodeccronanbHoro oOpazoBanus (yducOHbIC W HAy4HBIE),
Hay4YHO-UCCJIEA0BATEIbCKUX OpraHu3aluil. 3. DKCKypCUU B PUPOLY.
[TpumepHBIe HANIPABIICHUS IPOEKTHOM NEATEIBHOCTH 00YYarOIINXCS
1. Pabora ¢ pa3nUYHBIMM HMCTOYHHUKAMH XUMHUYECKOW HH(pOpManuu. 2. AHaIUTHYECKHE
0030ppl MHGOpPMALIMKA 1O PELICHUIO OMNPENENEHHBIX HAyYHBIX, TEXHOJIOTHYECKHX,
NpakTU4YecKux mpodnem. 3. OBnaseHne OCHOBaMU XUMHUYECKOro aHasiu3a. 4. OBnaieHue
OCHOBAMH OPTaHUYECKOTO CHHTE3A.



TeMaTnuyeckoe NIAHUPOBAHHE

8 kiacc (68 yacos)

Ne Tema KOJIMYECTBO
4acoB

BBenenue 2

1 IIpenmer u 3anayn xuMun. BBOJHBIN HHCTPYKTaX MO OXpaHe Tpyaa 1

2 [Ipaxtuueckas padota Nel «JlaGoparopHoe 060pynoBanue u rnpuemsr | 1
oOpalleHus ¢ HUM

I XuMH4YecKHe 3J1eMEeHThI U BellleCTBA B CBeTe aTOMHO - 14
MOJIEKYJISIPHOTO Y4eHHs

3 [TonsiTue «BemecTBo» B pusuke U xumuu. Gusnueckue cBoicTBa 1
BelecTB. MeTaibl 1 HEMETaJlIbI.

4 DuU3nYECKNEe U XUMUYECKUE SIBJICHUA. Y CIIOBUS U IPU3HAKHU 1
XUMUYECKHUX PEAKLIUN.

5 Atombl. Monekybl. XuMudeckue 37eMeHThl. CHMBOJIBI XUMUYECKHUX 1
JIEMEHTOB. 3HAKOMCTBO C IEPUOJIUYECKON CUCTEMOIA.

6 DOopMBI CyIIECTBOBAHUS XUMHUUYECKUX AJIEMEHTOB. [IpocThie u 1
CJIOXHBIE BEIIECTBA. XUMUYECKHE POPMYIIBL.

7 MonekynapHOe U HEMOJIEKYJISIPHOE CTPOCHHE BEUIECTB. 3aKOH 1
MOCTOSIHCTBA COCTAaBa.

8 OTHOCUTENBHBIE AaTOMHBIE U MOJIEKYJISIPHBIE MacChl. ATOMHAast 1
€JIMHUIIA MACCHI.

9 MaccoBbl€ 10U 3JIEMEHTOB B COEIMHEHHUSIX. |

10 ATOMHO — MOJIEKYJIIPHOE YUCHUE B XUMHH. SI3bIK XUMUH. PaboThI 1
M.B. JlomoHOCOBa.

11 Banentnocts. Onpeienienrne BaIEeHTHOCTH 3JIEMEHTOB 110 (hopMyJiaM 1
UX COCAMHEHHUN.

12 CocraBnenue GpopmyI1 1o BaJ€HTHOCTH. 1

13 KonunuectBo BertecTBa. Monb — eIUHHUIIA KOJIUYECTBA BEIECTBA. 1
MognsipHas macca.

14 O06o01IeHne, cucTeMaTu3anus 3HaHWN, YMEHUH , HABBIKOB TI0 TEME 1
«XUMUYECKHE JIEMEHTHI U BEIIECTBA B CBETE€ ATOMHO -
MOJICKYJISIPHOTO YUEHHSI.

15 IToaroToBka K KOHTPOJILHOM paboTe. Pemenne pacyeTHBIX 3a1a4. 1

16 Kontponbhas padora Nel «Xumudeckue 3JIeMEHTHI U BEIIECTBA B 1
CBETE aTOMHO — MOJIEKYJISIPHOTO YUCHHUSI».

11 XumMHyecKHe peakuyu. 3aK0H COXpaHeHHs1 MacChl M JHEPTUH. 5

17 XuMHUUEeCKas peakius Kak OOBKT HM3y4YeHHs XUMUH. TernnoBoi 1
2 PeKT XUMHUIECKON PEeaKIny.

18 3aKOH COXpaHEHMsI MacChl U PHEPTHU. Y paBHEHHE XUMHUYECKON 1
pEaKLMH.

19 YpaBHEHHs XUMHUYECKUX peakuuii. PacdeTsl 1o ypaBHEHUsIM 1
XUMHUYECKHUX PEAKLIUM.

20 PacueTsl 10 ypaBHEHUSIM XUMUYECKHUX PEAKLIUN. 1

21 THUIbl XUMUYECKUX PEaKIIHil. 1




11 MeTtoabl H3y4eHHs] XMMHH. 3

22 MeTo/1bl N3yUYEHHUsI XUMUM. 1

23 XHUMHUUYECKUH SI3bIK KaK CPEACTBO MO3HAHUS XUMUHU. 1

24 KoHnTtponbhas padora Ne 2 « XuMu4eckue peakiuu. 3aKoH coXpaHeHus | 1
MaccChl U DHEPTHH BEIIECTBA B CBETE ATOMHO — MOJIEKYJISIPHOTO
YUEHUS»

IV BemecrBa B OKpyKaloLieil Hac NpUpoe U TeXHHUKe. 5

25 UwucTele BemecTBa U cMecH BetmecTB. CriocoObl pa3/iesieHus CMECEH. 1

26 PactBopbl. PacTBOpUMOCTB BELIECTB. 1

27 CniocoObI BeIpaKEHHUs] KOHIIEHTPAIIMU PACTBOPOB. |

28 [IpaxTuyeckas padota No2 «OuncTKa 3arps3HEHHON MOBapeHHON 1
COJIN.

29 [Ipaktuueckas padota Ne3 « [IpuroroBieHre pacTBOPOB 3alaHHON 1
KOHIICHTPAIIUN

\4 IHonsitue o razax. Boznyx. Kucjopoa. I'openne. 6

30 [TonsiTie o razax. MossipHbIif 00beM Tra3oB. 3aKOH 0OBEMHBIX 1
OTHOIIEHUH.

31 Bo3ayx — cMmech razoB. OTHOCHTEIbHAS TIJIOTHOCTD T'a30B. 1

32 Kucnopon — XumMu4eckuii 3JieMeHT 1 MPOCTOE BelecTBO. Asutorponus. | 1
O30H.

33 XuMU4YecKue cBocTBa kuciaoposa. ['operne. OKCuasbl. 1

34 [IpumMeHeHre KUcIopoa. 1

35 [Tpaktuueckas padora Ne4 «IlomydeHue Kuciopoa v uccie0BaHUE 1
€ro CBOWCTB)»

VI OCHOBHBIE KJIAaCChl HCOPraHMYECKUX COeTMHEH Uil 12

36 OKcHIpl: COCTaB, HOMEHKJIATYpa, Kiaccu(ukanms. 1

37 OcHoBaHMs — TUAPOKCHIBI OCHOBHBIX OKCHI0B. Knaccudukanus, 1
HOMEHKJIaTypa, OTHOIIEHUE K MHAUKATOPAM.

38 Kucnotel. Kitaccudukanwsi, coctaB, Ha3BaHUsI, OTHOIIICHHE K 1
WHAMKATOPOM. YKCYCHAs KHCIIOTa — KOHCEPBAHT MHILIEBHIX
IPOAYKTOB.

39 Conu: coctaB 1 HoMeHKIarypa. [ToBapeHHas COb — KOHCEPBAHT 1
MTUIIEBBIX MPOAYKTOB.

40 CBolicTBa OKCHJIOB ¥ CIOCOOBI MX TOJTYYCHHSL. |

41 CBolicTBa KHUCIJOT M CIIOCOOBI UX MOJTYYESHHSL. 1

42 CBoiicTBa OCHOBaHMHU M CIIOCOOBI UX MOJIYYEHHSL. 1

43 AMdoTepHbIE OKCUIBI U THAPOKCHIBI: B3aMMOJICHCTBHE ¢ pacTBopamu | 1
LIEJI0YEH U KUCTIOT.

44 CBoOWCTBA COJIeH U CITOCOOBI MX MTOJTYUCHUSI. 1

45 [Ipaktuueckas padota N5 «VccnenoBanue CBOWCTB OKCHIOB, KHCIIOT, | 1
OCHOBAaHUI»

46 Knaccudukanus u reHeTuueckasi CBsi3b HEOPraHMYECKUX BEIECTB. 1

47 Konrponbnas pabora Ne2 «OCHOBHBIE KJ1acChl HEOPTraHMYECKUX 1
BELIECTBY.

VII Crpoenne aTtoma 3

48 Crtpoenue atoma. SAapo (MpOTOHBI, HEUTPOHBI) U AJIEKTPOHBHI. 1
N3oTOoMmbI.

49 CtpoeHue 2JIEeKTPOHHBIX 000JI0YeK aTOMOB MEepBHIX 20 3JIEMEHTOB 1
nepuoanyeckon cucreMsl JI, . Menneneesa.

50 Oco0eHHOCTH CTPOCHHS IJIEKTPOHHBIX 000JI0UYEK aTOMOB MEPEXOIHbIX | 1
JJIEMEHTOB.

VIII | Ilepuoanyeckuii 3aKOH U MEPUHOAUYECKAA CHCTEMA XUMHYECKHX 4




3jemeHToB .M. MenpaeiieeBa

51 CBoliCTBa XMMHYECKUX 3JIEMEHTOB U UX NEPUOANYECKOE N3MEHEHNE. 1
OTKpbITHE NEPUOUYECKOTO 3aKOHA.

52 CoBpeMEHHOE coaepKaHue MePUOINIECKOro 3akoHa. CTpyKTypa 1
NEePUOANYECKON cucTeMbl. DU3NYECKUN CMBICI HOMEPA IPYIIILI U
epuo/a.

53 XapakTepucTuka XUMHUYECKOTO 3JIEMEHTA Ha OCHOBE €ro MOJIOKEeHUs B | 1
MEPUOJINYECKON CUCTEME U TEOPUH CTPOCHHS aTOMA.

54 3HaueHue NEePUOIMYECKOTO 3aKOHA JUIsl pa3BUTUSL HAYKH U TEXHUKH. 1

IX CTtpoeHue BelecTBa 5

55 Tunel xuMuueckux cBs3ei. HenossipHast v nosnsipHasi KOBaJI€HTHBIE 1
CBSI3U. DJEKTPOOTPULATEIbHOCTD.

56 CBoliCTBa KOBAJEHTHOM CBSI3H. 1

57 WonHas cBsi3b M MeXaHU3M ee oOpa3oBaHus. CBOWCTBA HOHOB. 1

58 Kpucrammaeckue u amopdHbie BemecTBa. THITBI KPUCTANTAYECKUX 1
PELIETOK.

59 CreneHb OKUCIICHHUSL. |

X XuMHYEeCKHE PeaKlMU B CBeTe )JIEKTPOHHOM TEOpHUH. 4

60 OKHCIUTENBHO — BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U 1
BOCCTAHOBUTEb.

61 Cocranenue ypaHenuit OBP. MeTo 31ekTpoHHOr0 OanaHca. 1

62 O606menue o reme «Ctpoenue atoma. [lepuogudeckuii 3aKoH 1
[ICXD JI.N. Menneneea. CTpoeHHE BEIIECTBA.)

63 Kontponbhas padora Ne4 «Ctpoenue atoma. [leproandeckuii 3akoH 1 | 1
[ICXD .. MenaeneeBa. CTpoeHue BEIIECTBA.»

XI Boaopoa u ero Baxkneiinue coemHeHMs! 3

64 Bonopon — xumuueckuii aneMeHT U npoctoe Bemectso. [lonyuenne n | 1
IPUMEHEHUE BOAOPOA.

65 [Ipaktuueckas padota Ne6 «Ilomydenne Boiopoaa 1 UCClieIOBaHNE 1
€ro CBOMCTB)»

66 Okcua Bojopoia — BoJa. PU3MKO — XMMUYECKUE CBOMCTBA BO/IBI. 1

XII I'ajiorensl 2

67 ["ajloreHbl — XUMHYECKHUE 3JIEMEHTHI M POCTHIE BEIIECTBA. |

68 l"amoreHoBo10OpOAHBIE KUCIIOTHI U X coiiu. Pacnio3HaBanue xynopuaos, | 1

OpPOMHJIOB, MOJTUIOB.




9 kaacc (68 yacoB)

Tema

Komn-Bo uyacos

Pazgea I Teopernueckne 0OCHOBbI XUMHH

14

XHMHYeCKHe PeaKIii M 3aKOHOMEPHOCTH UX NPOTeKaHusl

DHepreTrka XuMHIECKuX peakiiuii. CKOpoCTh XMMUYECKOW peaKIuu.

IIpaxtrueckas padora Nel»BrusHue pazTudHBIX GaKTOPOB Ha CKOPOCTH
XUMUYECKON pEeaKIum»

—_ | —

IToHsITHE O XUMHUYECKOM PaBHOBECHUH.

—

PactBopbl. Teopusi 3J1eKTPOJIMTHYECKOH TMCCONMALINH

ITonsTue o pactBopax. MexaHuU3M 3JIEKTPOJUTUUECKON AMCCOLIMAIMN BEILIECTB
C MOHHOM CBS3BIO.

MexaHn3m 3H6KTp0J'II/ITI/I"I€CI(0ﬁ JAUcconuanmu BEMIECTB C HOJ'IHpHOfI
KOBAJICHTHOH CBSI3BI0.

CunbHBIC U c1a0ble 3JEKTPOJIUTHI

Peaknuu nonnoro oomena. CoiicTBa HOHOB.

XUMHYECKHE CBOMCTBA KUCJIOT KaK QJICKTPOJIUTOB

XUMHYCCKHE CBOIICTBA OCHOBAHUM KakK QJICKTPOJIUTOB

XuMHUYECKUE CBOMCTBA COJIEH KaK AJIEKTPOITUTOB

I'maponns coneit

O (X0 [([Q|N|n|h|Ww

O6001menue 3Hanuii mo Teme: «PacTBopsl. Teopus 3MeKTPOIUTHIECKON
JUCCOLMALIUN»

[UNNY (U VRN (NN U NN U

IIpaktraeckas padota Ne2 «PereHune 3KCIIEpUMEHTAIBHBIX 33/1a4 TI0 TEME
«PactBopbl. Teopust 3JIEKTPOTUTUUECKON TUCCOLMAITUN

11

Kontponbhas padota mo teme: «PacTtBopbl. Teopus aMeKTpOITUTUIECKOH
JUCCOLIUAIIN»

Pazpnen II DieMeHTHI — HEMETAIIBLI M HX BasKHeEH e cCOeqHHEeHH S

31

O0uasi XapaKTepUCTHKA HEMETAJIOB

DNeMEeHTHI — HEMETAJUTHI B Tpupo/ie U B [leproandeckoii cucteMe XMMHUIEeCKIX
anemenToB JI. . Menpaeneena

— |9

HpOCTLIe BCIIECTBA — HCMETAJJIBI, X COCTAaB, CTPOCHHUE U CITOCOOBI IMOJTYYCHUS

Bomopoamsie 1 KHCIIOPOTHBIE COCTMHECHNS HEMETaJLIOB

1T

Bopopoa — poxkaaommii BOLy U JHEPruio

Bopopoa — anemMeHT u nipocTtoe BeulecTBo. [lonyyenue Bogopoaa

XUMHYECKHE CBOICTBA U MIPUMCHCHUC BOAOpPOJA. BO,I[a

W (N

[IpakTnueckas padora Ne3 «IlomydeHnue Boopoa v U3YUEHUE €r0 CBOMCTBY

I

T'ajorensl

T"anoreHsl XUMHYCCKHE DIICMEHTRI U ITPOCTEHIC BEIIICCTBA

Du3HYecKHe U XUMUYCCKUE CBOMCTBA IaJJOTCHOB

Xnoposopopoa. XIJIOPOBOAOPOIHAs KUCIOTA. XIOPUIBL.

BN |—

IIpaktrueckas padota Ned «PermeHune 3KCIIEpUMEHTAIBHBIX 33/1a4 TI0 TEME
«["ajioreHpI»

el Ll el i VY e el e 17N N e

Honrpynna KHCJ0pPOaa M €€ TUIIHYHBIC TPEACTABUTEC/IN

06]1[3}1 XAPAKTCPUCTHUKA HEMCTAJIJIOB MMOATrPYIIIbI KUCJIOPOJa.

Kucnopon u 030H. KpyroBopoT Kuciopojia B mpUpoze. .

W | —

Cepa — nmpeacraButens VIA - rpynmsl. Amtotponus cepsl. CBocTBa U
NIpUMEHEHUE

el el el R |

Ceposogopoa. Cynbbhuasl

Kucnopoaconepxamue coequaenus cepsl ( 1V)

Kucmopoaconepskamue coennaeHus cepsl (V1)

|\ ||~

O6o6matomnuii ypok mo teme «lloarpymnmna kucinopoaa v ee TUITUYHBIE
npeacraBuTenan». KpyroBopot cepsl B ipupoje

—_ | — | —




10% IHoarpynmna a3ora U ee THNHYHBIE NIPEACTABUTEIH 6
1 OO0m1as xapakTepHCTHKA 3IIEMEHTOB MOATPYIIIBI a30Ta. A30T — IPEACTAaBUTENb 1
VA - rpynnsl
2 AmmMmuak. Coslu aMMOHUS 1
3 [IpakTnueckas padora Ne5 «llomyueHne aMMuaka U M3y4eHHE €ro CBOWCTBY 1
4 Okcuasl a3ora 1
5 A30THas KUCIIOTA U ee COJIU 1
6 ®docdop u ero coenunenus. Kpyrosopor dochopa B npupo/ie 1
\4 Iloarpynmna yriepoga 8
1 OOm1as xapakTepHCTHKa 3IEMEHTOB MOATPYIIIBL yriiepoaa. YTiaepoa — 1
npenactasutens [IVA — rpynmel. AsutoTponus yrieposa. Ancopouus
2 OKcunpl yriepoaa 1
3 YroJibHas KUCIIOTA U €€ COJIU 1
4 [Ipaktuueckas padota Ne 6 « [Tomyuenue oxcuna yraepona (IV) u usydenue ero | 1
CBOICTB
5 Kpewmnawii u ero coenuaenns. CHIIMKaTHAS POMBIIIICHHOCTh 1
6 O06006111eHMEe 3HaHui 110 TeMe Ne « DJIeMEeHThl — HEMETAJUIbl U UX BaXKHEMIINE 1
COEJIMHEHUSI»
7 Pemenue 3anau 1
8 KontponbHas pabora 1o TeMe: « IJIeMEHTHI — HEMETAUTHl U MX BayKHEHTITHE 1
COCJTMHEHMSI»
Paspen 11T Metasibl 12
| O0mme cBOICTBA METANIOB 4
1 DJIEMEHTHI - METaJIIbI B Ipupoe U B [lepuoanyeckoil CuCTeMe XUMUYECKUX 1
anemenToB . . MenneneeBa. OcoOEHHOCTH CTPOCHUS HX aTOMOB
2 Kpucramnnueckoe ctpoeHne 1 (GU3MKO — XUMHYECKHE CBOMCTBA METAJLIOB 1
3 ONIEKTPOXUMHUUYECKHUH Psifl HANPSXKEHUN METaJJIOB 1
4 Mertamsl. Kopposust MeTamioB U Mepsl 00pbObI ¢ Hell 1
11 MeTabl IJIAaBHBIX U MO00YHBIX NOATPYNII 8
1 Mertamsl [A — rpynmst [leproandeckoit cucteMsl U oOpa3yemMble UMH IpocThie | 1
BELIECTBA
2 Mertannst IIA — rpynmnsl [leppogudeckoil cUCTEMBI U MX BaKHEUIIHE 1
COCTMHEHHUS
3 JKecTKOCTb BOJBI. 1
4 AJIOMHAHUHI U €70 COeTUHEHUS 1
5 Keneso — npeacraBuTenh METAIUIOB MOOOYHBIX MOATpyNI. Baxkneiime 1
COETMHEHMS XKelle3a
6 O600menue 3HaHMH 110 TeMe: «MeTamuTb 1
7 [Ipaktnueckas padora Ne 7 « PemeHne sxciepuMeHTaIbHBIX 32144 IO TEME: 1
«MeTaiel U UX COETUHEHUS»
8 KonTponbHas no teme: «MeTaibl U UX COCTMHEHUSD) 1
Pazgen IV O0mue cBeJjeHus1 00 OPraHN4YecKUX COeJMHEHUAX 8
| YraeBogopoasl 4
1 Bo3sHuKHOBEHUE U Pa3BUTHE OPraHUYECKOU XUMUU — XUMUU COCIUHEHUN 1
yriepona
2 Kitaccudukars 1 HOMEHKIIATypa YIIIeBOJOPOIOB 1
3 IlpenenbHble YIIIEBOAOPOIBI - AJIKAHBI 1
4 HenpenenbHble yriaeBoI0POIbI - AJIKEHBI 1
11 Kuciaopoaconep:xanue opranndeckue coeJuHeHust 2
1 Kucnopoaconep:kamue opranndeckue coequHeHus. CiupTh 1
2 KapOoHOBBIC KHCITOTHI 1
I BuoJsiornyeckn BaskHble OpPraHUYecKHe COeIMHEHHA (KUPBI, YIJIeBObI, 2
0eJIKH)
1 bronornyeckn BaKHbIE COEAMHEHUS — )KHUPHI, YIIIEBOIBI 1
2 benku 1
Pa3zpgen V XumMud M :KU3Hb 2




BemectBa, BpeHbI€ ISl 3A0POBBS YEJIOBEKA U OKPYKAIOIIEH CPeJIbl

[Homumepsr. JlabopaTopHas pabota. O3HakOMIIEHHE € 00pa3amMu IMOJIMMEPOB U
M3YUYCHHE UX CBOMICTB

WToroBeIii KOHTPOJIH 3HAHUH 32 KypC XUMHH 9 Kitacca
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