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Pabouast mporpamma paszpaborana B cootBercTBuu ¢ TpeboBanusimu ®I'OC OOO (yTB. mpukazom
Munobpuayku P® ot 17.12.2010 Nel897), mpuBenena B cootBerctBue ¢ ®OII OOO (mpuxas
Munnpocsenieanst Poccun ot 18.05. 2023 r. Ne 370) wu oOecrnieunBaeT TOCTIKEHUE TIIAHUPYEMBIX
pesynbratoB ocBoerust OOIT OOO. Hacrosimas mporpamma pa3paboTaHa Ha OCHOBE TpeOOBaHMA K
pesynbraTam ocBoeHuss OOIT OOO ¢ yueTom nporpamm, BKJIFOUEHHBIX B €€ CTPYKTYPY.

Pabouast mporpamma coIepKuT:

1. [TmanupyemMble pe3yabTaThl OCBOCHUS YI€OHOTO MPEIMETa;
2. Copepxanue yueOHOTO TIPEIMETA;

3. TemaTHueckoe MIaHUPOBAHUE.

1. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YUYUEBHOI'O IPEJIMETA
W3ydyeHne XuUMHM B OCHOBHOM IIKOJE JA€T BO3MOXHOCTb JOCTHYb CJEIYIOIIHUX pEe3yJlbTaTOB B
HaIpaBJICHUU JUYHOCTHOIO Pa3BUTHSL:

1) BocmuTaHHE POCCUICKOM Tpa’kJaHCKOM HMJIEHTUYHOCTH: MATPUOTH3MAa, JIIOOBH M YBaKEHHS K
OteuecTBy, YyBCTBa FrOPJIOCTHU 32 CBOIO PO/IMHY, 32 POCCHHCKYIO XUMUYECKYIO HAYKY;

2)  (opmMupoBaHHE IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHKH, a TaKXKe COIMAIBLHOMY, KYIbTYpPHOMY, SI3BIKOBOMY M
JTyXOBHOMY MHOT000pa3Hi0 COBPEMEHHOTO MHPa;

3) dopmupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHMIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpa3BUTHIO M €aMOOOpPa30BaHMIO HAa OCHOBE MOTHBAllMM K OOYYEHHIO U TO3HAHUIO, BBIOOPY
npoduibHOr0 00pa3oBaHUS Ha OCHOBE HMH(POPMAIMM O CYHIECTBYIOIIUX MPOQPEcCUsiX U JUYHBIX
podecCHOHABHBIX MPEANOYTEHNH, 0CO3HAHHOMY MOCTPOEHHUIO0 MHIUBUAYAIbHONW 00pa3oBaTeIbHON
TPAeKTOPHUU C YUETOM YCTONUMBBIX MO3HABATEIBHBIX HHTEPECOB;

4) dbopMupoBaHHEe KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 00pa30BaTeIbHOM, OOIECTBEHHO
MOJIE3HOH, Y4eOHO-HUCCIe0BATEIHCKOM, TBOPUECKON U IPYTUX BUIAAX JIEATECILHOCTH;

5) dopmupoBaHue MOHMMAHUS IIEHHOCTH 3I0POBOT0 M 6€30MacHOTO 00pasa KM3HU; YCBOSHUE TTPaBUIT
WHIUBUAYAIbHOTO U KOJIJIEKTUBHOTO O€30MAacHOrO IMOBENEHUS B UYPE3BbIYAWHBIX CHUTYalHsX,
YTPOKAIOMIUX KU3HU U 3[JOPOBBIO JIIO/IEH;

6) dopMupoBaHUE MMO3HABATEIBHON U MHPOPMAIIMOHHOM KYJIbTYphl, B TOM YHCJIE Pa3BUTHE HaBBIKOB
CaMOCTOSITENIbHOM paboThl € Y4eOHBIMH TOCOOMSMH, KHHMTaMH, JOCTYIHBIMH HHCTPYMEHTaMU U
TEXHUYECKUMU CPEICTBAMU UH(POPMAITMOHHBIX TEXHOJIOTHIA;

7) dopMupoBaHHE OCHOB KOJOIMYECKOI0 CO3HAHUS Ha OCHOBE MPU3HAHMS LEHHOCTHU JKU3HHU BO BCEX
e€ MPOSBICHUIX U HEOOXOAUMOCTH OTBETCTBEHHOI0, OEpeKHOr0 OTHOIICHUSI K OKpYXKaIollel cpene;
8) pa3BuTHE TOTOBHOCTH K PCHICHUIO TBOPYSCKHUX 3a]a4, YMEHHUS HAXOHUTh aJICKBATHBIC CIIOCOOBI
MOBEICHUS U B3aUMOJCHCTBUS ¢ MapTHEPAMU BO BpeMs yueOHOUM U BHEYYEOHOW NESTENILHOCTH, CIIO-
cOOHOCTH OLIEHMBATh MPOOJIEMHbIE CUTYallMd M ONEPaTHUBHO MPUHUMATh OTBETCTBEHHBIC PEIICHUS B
Pa3IMYHBIX MPOJIYKTUBHBIX BUIAX AEATEIbHOCTU (yueOHas MOMCKOBO-UCCIENOBAaTENbCKas, KIyOHas,
MIPOEKTHAsI, KPYKKOBas U T. II.).

MeTtanpeaMeTHBIMH pe3yJIbTaTaMU OCBOCHHS OCHOBHOHM 00pa30BaTelbHOM MPOrpaMMbl OCHOBHOTO
o011ero o0pa3oBaHUs SABISIOTCS:

1) oBnajgeHHe HaBBIKAMH CaMOCTOSITEIBHOTO MPHOOPETEHUs HOBBIX 3HAHHM, OpraHu3anuu y4eOHOM
NeSITeNIbHOCTH, MTOUCKA CPE/ICTB €€ OCYILEeCTBICHHUS;

2) yMeHHe IUIaHHPOBATh MYTH JOCTHXKEHUS 1eJiell Ha OCHOBE CaMOCTOSITENILHOTO aHaIHM3a yCIOBUM U
CPEICTB WX JIOCTIKEHUS, BBIIEISTH albTEPHATUBHBIE CIOCOOBI JOCTHXKEHHS II€Td M BBIOMpATh
Haubosiee 3((HeKTUBHBIA CHOCO0, OCYIIECTBIATH IO3HABATENBbHYIO PE(PIEKCHUI0 B OTHOLICHUU
JEVCTBHI MO penIeHNI0 Y4eOHBIX U TIO3HABATENIbHBIX 33/1a4;

3) yMeHue MOHMMATh MPOOJIEeMYy, CTaBHTh BOIPOCHI, BBIABUTATh THIOTE3Yy, NaBaTh OMpEAeNCHHS
MOHATHAM,  KJIacCU(UIMPOBATh, CTPYKTypUpOBAaTh  Marepual, MPOBOJUTh  AKCHEPUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO MO3UIIHIO, (OPMYITHUPOBATEH BHIBOIBI U 3aKIFOUCHHUS;

4) yMeHHE COOTHOCHUTH CBOU JACWUCTBUA C IUIAHUPYEMBIMU DPE3yiIbTaTaMH, OCYIIECTBISATH KOHTPOJb
CBOEH JIeATENIbHOCTH B MPOIecce JOCTHKEHHUS pe3ysIbTara, ONpeAessTh CocoObl AEUCTBUI B paMKax
MPEJIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTUPOBATh CBOU JCUCTBUS B COOTBETCTBUHU C
W3MEHSIOLIECUCS CUTYyallUe;

5) ¢opmupoBaHHWE W pa3BUTHE KOMIETEHTHOCTH B OO0JACTH WCIOJNB30BaHUS HHCTPYMEHTOB U
TEXHUYECKUX CPEACTB HHPOPMAIIMOHHBIX TEXHOJIOTHI (KOMITLIOTEPOB U MPOTPAMMHOTO 00eCTICUeHHSI)



KaK MHCTPYMEHTAJIbHOM OCHOBBI Pa3BUTHS KOMMYHHMKATHBHBIX M TO3HABaTEIIbHBIX YHHBEPCATBHBIX
y4eOHBIX ICHCTBUM;

6) yMeHHe co3laBaTh, MPUMEHATh M NPEOOPA30BBHIBATh 3HAKM M CHMBOJIBI, MOJEIU M CXEMBI IS
perieHus yueOHbIX U MO3HABATEIILHBIX 3a/1a4;

7) ymeHue u3BJCKaTh HMH(MOPMAIMIO W3 PA3IMYHBIX HCTOYHUKOB (BKIIIOYAsh CPEICTBA MAaCCOBOM
uHpOpMaIUY, KOMIIAKT-IUCKM Y4eOHOTO  HaszHaueHWs,  pecypcel  MHtepHera),  cBOOOIHO
I10JIb30BAThCsl CIIPAaBOYHOM JIMTEPATypoil, B TOM YHUCJIE U HA 3JIEKTPOHHBIX HOCHUTENSAX, COOIIOIATh
HOPMBI HHPOPMALIMOHHOMN U30UPATEIILHOCTH, ITHKH;

8) yMeHue Ha MPAKTHUKE MOJIB30BATHCS OCHOBHBIMHU JIOTHUECKIMHU MTPUEMaMH, METOAAMHU HAOIIOICHHS,
MOJICITUPOBAHUS, OOBSICHEHNUS, pEIICHUS TPOOIIeM, TPOTHOZUPOBAHUS U JIp.;

9) yMmeHue OpraHu30BaTh CBOIO JKM3Hb B COOTBETCTBHH C IPEICTABJICHUSMHU O 3I0POBOM OOpasze
KU3HH, TIPaBax U 00S3aHHOCTSAX T'PaKIAaHWHA, IIEHHOCTSAX OBITHS, KyJIbTYPHl M COIMAIBHOTO B3aUMO-
JICUCTBHS,

10) ymeHue BBITIONHSITH IO3HABATEIILHBIC M MPAKTHUYECKHE 3aJaHUS, B TOM YHCJIE POCKTHBIC;

11) ymeHue caMOCTOSITENIFHO W APryMEHTHPOBAHHO OIICHWBATh CBOW JICHCTBHS W JCHCTBHS
OJIHOKJIACCHUKOB, COJIEp’KaTeIbHO OOOCHOBBIBas IMPaBMWIBHOCTh WJIM OMIMOOYHOCTh pe3yibTara u
criocoba AeWcTBUS, aJIeKBATHO OLEHMBATh OOBEKTUBHYIO TPYIHOCTb KaK Mepy (pakTH4yecKoro wiu
MIPEIIOJIaraeMoro pacxoja pecypcoB Ha pelIeHHe 3a/1a4l, a TAK)Ke CBOM BO3MOYKHOCTH B JIOCTHKEHUU
LIEJIA ONPEJIETEHHON CIIOKHOCTH;

12) ymenue pabotarh B rpynmne — 3¢p¢GEKTUBHO COTPYJHMYATh U B3aUMOJEHCTBOBATh Ha OCHOBE
KOOPAMHAIMH Pa3IMYHBIX MMO3UIMHA MPH BHIPA0OTKE OOMIET0 pelIeHus] B COBMECTHOM JEATEIbHOCTH;
ciymath naptHépa, GopMyaupoBaTh U apryMEHTHPOBATh CBOE MHEHHE, KOPPEKTHO OTCTaUBATh CBOIO
MO3UIMIO ¥ KOOPAWHUPOBATH €€ C TO3WIMeH MapTHEPOB, B TOM YHUCIE B CHUTYallMHd CTOJKHOBEHUS
WHTEPECOB; MPOIYKTUBHO pa3pemaTh KOHPIUKTHI HA OCHOBE y4€Ta MHTEPECOB M TO3HIIUN BCEX €ro
YYaCTHHKOB, TIOMCKA ¥ OIICHKH aTbTEPHATUBHBIX CIIOCOOOB pa3pemeHust KOHPIUKTOB.

IIpeaMeTHBIMM pe3yJbTaTaMH OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO
0011ero 0Opa3oBaHUs SBIISTFOTCS:

1) ¢opmupoBaHHE NEpBOHAYAIBHBIX CHCTEMATU3MPOBAHHBIX IPEACTABICHUH O BEIECTBAaX, MX
IPEBpAIlEHUsIX U  IPAKTUYECKOM IPUMEHEHHM; OBJAJCHHE MOHATUHHBIM  ammapaToM |
CHUMBOJIMYECKHUM SI3IKOM XMUMHH;

2) oco3HaHuEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKHM KaK 00JIACTM COBPEMEHHOTO
€CTECTBO3HAHUSA, XMMMUYECKHX MPEBPALLICHUI HEOPTaHUYECKUX M OPraHWYECKUX BEIIECTB KaK OCHOBBI
MHOTHUX SIBJICHHM JKMBOM M HEXUBOW IPHUPOJBI; YIIyOjeHHe NpPEeACTaBICHUH O MaTepUallbHOM
€IMHCTBE MHUPA;

3) oBnazeHHe OCHOBAMU XMMMYECKOW I'PAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTHBHO
OLICHUBAaTh J>KU3HEHHbIC CUTyallUM, CBS3aHHbIE C XUMMEH, HaBbIKaMM O€30MaCHOrO OOpallleHHs C
BEIIECTBAMH, HCIOJIb3YeMbIMU B IOBCEJHEBHOM XU3HHM; YMEHHEM aHAJIU3UPOBaThb U IJAHUPOBATbH
9KOJIOTHYECKU O€30MacHOe IMOBEACHUE B LEISIX COEpEeKEHUs 3/10pOBbsl M OKpY’Karoulle cpenbl; 4)
¢dbopMupoBaHHE YMEHHMH YCTaHABIMBATh CBSI3M MEXJAY peajJbHO HAOIIOAaeMbIMU XUMHUYECKUMHU
SBJICHUSIMM U IPOLECCaMH, MPOUCXOJAIIMMU B MHUKPOMHUpE, OOBSICHATH HMPUYMHBI MHOTrooOpasus
BEIIECTB, 3aBUCHUMOCTb HX CBOMCTB OT COCTaBa M CTPOCHHUS, a TaKXKe 3aBUCUMOCTb IPUMEHEHHUS
BELIECTB OT UX CBOWCTB;

5) npuoOpeTeHne OIbITa UCTIOJIb30BAaHMs Pa3IMYHbIX METOJIOB 3YYCHMsI BELIECTB; HAOIIOAEHUS 32 UX
MPEBpAILEHUSIMU TIPU TPOBEJAECHUM HECIIOKHBIX XMMHUYECKMX OSKCIEPUMEHTOB C MCIOJb30BaHUEM
1a00paTOPHOTO 000PYAOBAHUS U IPUOOPOB;

6) yMeHHe OKa3bIBaTh MEPBYIO MOMOIIb MIPU OTPABICHUSAX, OKOTAX U JIPYTUX TPABMAX, CBA3AHHBIX C
BEIIECTBaMU U J1a00paTOPHBIM 000PYJOBAHUEM;

7) oBnaneHue npuéMaMu paboThl ¢ MHGOpMalMEll XMMHUYECKOTO COJEp)KaHUs, MPEICTAaBICHHON B
pasHoii ¢popme (B Buje TeKcTa, Gopmyl, rpagukoB, TAOIHYHBIX JaHHBIX, CXeM, (hoTorpaduii u 1p.);

8) co3maHue OCHOBBI U1 (OPMHMPOBAHUS MHTEpPECAa K PACHIMPEHHUIO0 U YIITYOJICHHIO XUMHUYECKHUX
3HaHUH 1 BEIOOPA XMMUHU KaK NMPOQHUIBLHOTO IpeAMeTa IpU Mepexoe Ha CTYIEHb CPETHEro (TIOJIHOTO)
oOmero oOpa3oBaHMs, a B JajlbHEHImeM HW B KadecTBe cdepbl CBOeH MpodhecCHOHAIBHON
NeATeNbHOCTH;

9) ¢dbopMHpoBaHUE MPEJICTABICHUH O 3HAUYEHHMM XUMHUYECKON HAyKH B pEIIEHUH COBPEMEHHBIX
HKOJIOTUYECKUX TMpoOieM, B TOM YHCIE€ B NPEAOTBPALICHUM TEXHOTEHHBIX W OSKOJOTUYECKUX
Karactpod.



BeinyckHUK Hay4duTes:

Buinycknux nayuumces:

- XapaKTepu30BaTh OCHOBHBIC METObI MO3HAHUSA: HAOIIOICHHE, U3MEPEHHUE, SKCIICPUMEHT;

- OIIMCBHIBATh CBOMCTBA TBEPABIX, )KUKUX, Ta3000pa3HbIX BEIIECTB, BHLACISS UX CYIIECTBEHHBIC
IIPU3HAKH;

- PacKpbIBaTb CMBICII OCHOBHBIX XMMHYECKHMX IOHSTUM «aTOM», «MOJIEKYJa», «XHUMHYECKHUM
AJIEMEHT», «IPOCTOE BELIECTBO», «CJI0KHOE BEIIECTBO», «BAJIEHTHOCTb», «XUMUYECKAs PEAKIIUS,
HCIIO0JIb3YS 3HAKOBYIO CUCTEMY XUMUU;

- packpbIBaTh CMBIC]I 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPHH;

- pa3nuyarh XMMHUYECKUE U (PU3HUECKUE SBICHMUS;

- Ha3bIBaTh XUMHUYECKUE AJIEMEHTHI;

- OIIpeNIeNATh COCTaB BEIIECTB M0 UX popMyrIam;

- OIIpPENIENATh BAJIGHTHOCTh aTOMa JIEMEHTA B COCMHEHMSIX;

- OIIPENIeNSTh TUIl XUMUYECKUX PeaKIuii;

- Ha3bIBATh IPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMUUYECKUX PEaKIUIL;

- BBIABJIATH MPU3HAKH, CBUICTEIbCTBYIOIIME O MPOTEKAHMM XUMUYECKOM peakuuu mpu
BBINIOJIHEHUN XUMUYECKOIO OTIbITA;

- COCTaBJIITH POPMYJIbI OMHAPHBIX COCTUHEHUI;

- COCTaBJISITh YPAaBHEHUSI XUMUUYECKUX pPEaKLnii;

- cobmoaTh npaBuiia 6e30macHo paboThl IPU MPOBEIEHUH ONBITOB;

- M0JIH30BATHCS 1TAOOPATOPHBIM 000PYIOBAaHUEM U MOCYAOH;

- BBIYUCJIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB;

- BBIYHUCIIATH MAaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIeMEHTa 10 (GopMyJie COeTUHEHMS;

- BBIYUCIIATH KOJMYECTBO, OOBEM MM MacCy BelIecTBa IO KOJUYECTBY, 00beMy, Macce
peareHTOB WIH MPOJYKTOB PEaKIIVH;

- XapakTepu3oBaTh (QHU3MYECKHE U XMMHUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB: KUCIOpOJa U
BOJIOPOJA;

- MOJIy4aTh, COOMpPATh KUCIOPOJ U BOJIOPO;

- pacno3HaBaTh OIBITHBIM IyTeM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPO/I;

- PacKpbIBaTh CMbICI 3aKOHAa ABOrajpo;

- pacKpbIBaTh CMBICI OHATUHN «TEII0BOM 3PPEKT peakuny», «MOJISIPHBIA 00BEM»;

- XapaKTepu30BaTh (PU3HUECKUE U XUMUYECKHE CBOMCTBA BOIbI;

- PAcKpbIBaTh CMBICI IIOHSTHS «PaCTBOPY;

- BBIUUCIISATh MAaCCOBYIO JIOJIFO paCTBOPEHHOI'O BEUIECTBA B PACTBOPE;

- IPUTOTOBJISITH PACTBOPBI C OIPEIETIEHHON MacCOBOM JI0JIE paCTBOPEHHOTO BEILIECTBA;

- Ha3bIBaTh COCAMHEHUS U3YUYECHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

- XapakTepu30BaTh (PU3NUECKHE U XMMUYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
BEILIECTB: OKCUOB, KUCJIOT, OCHOBAHMI, COJIEH;

- ONPENENATh IPUHAJICKHOCTD BEIIECTB K ONPEIETICHHOMY KJIaCCy CO€IMHEHU;

- COCTaBJIATH (POPMYIIBI HEOPTaHUYECKUX COSIMHEHUN N3Y4EHHBIX KIaCCOB;

- TPOBOJUTH ONBITHI, MOATBEPXKAAIOIMINE XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB;

- PAacro3HaBaTh OMNBITHBIM IIyTEM pPacTBOPbI KUCIOT W WIEJIOYEH II0 HM3MEHEHUI0 OKpAacKu
MHIMKATOPA;

- XapaKTepU30BaTh B3aMMOCBA3b MEXKY KJIaCCaMH HEOPraHUYECKUX COECIMHEHU;

- packpbiBath cMmbicha [lepuoanueckoro 3akona .M. Menneneesa;

- OOBACHATH (U3NYECKUH CMBICT aTOMHOTO (TIOPSAIKOBOI0) HOMEpa XMMHUYECKOTO 3JIEMEHTa,
HOMEPOB T'PYIIIBI U NTeproja B nepuoanyeckoit cucreme .M. Menneneena;

- 00BACHATH 3aKOHOMEPHOCTH M3MEHEHHs] CTPOEHHsI aTOMOB, CBOMCTB 3JIEMEHTOB B IMpeJenax
MaJibIX IIEPUOJIOB U IVIaBHBIX MOATPYIII;

- XapakTepu3oBaThb XHMHMYECKHE 3JIEMEHTbl (OT BOJOpOJAa JIO KaJbIMs) HAa OCHOBE HX
noJioxkeHust B nepuoudeckoit cucreme .M. MenneneeBa u 0coOEHHOCTEH CTPOCHUS UX aTOMOB;

- COCTaBJISITh CXEMBI CTPOEHUS aTOMOB NepBbIX 20 7IeMEHTOB nepuoanyeckon cucremsl [1.1.
Menneneena;



- PacKpbIBaTh CMBICI OHITHI: «XUMUYECKAS CBS3bY, «3JEKTPOOTPUIIATEIHHOCTDY;

- XapakTepu30BaTh 3aBHCHUMOCTHh (DU3MUYECKUX CBOWCTB BEIIECTB OT TUIA KPUCTALTUYCCKOU
pelIeTKY;

- ONPEEIIATh BUJ XUMUUECKOU CBSI3U B HEOPTAHUUYECKUX COCIMHEHUSIX;

- m300paxkaTh CXEMbl CTPOSHHS MOJICKYJ BEIIECTB, OOpPa30BAHHBIX pPAa3HBIMH BHUJIAMU
XUMHYECKHUX CBI3CH;

- packpelBaTh  CMBICI  TMOHSATUUA  «UOH», «KATHOH», «AHUOH»,  «IJIEKTPOJHUTHI»,
CHEIJICKTPOJUTHDY, <OIEKTPOJUTHYECKAS TUCCOIHAIUA», «OKHCIHUTENb», «CTEIEHb OKHUCICHUS
«BOCCTAaHOBUTEIbY», KOKHCIICHHEY, «BOCCTAHOBJICHHECY;

- OTIPEIEINISTh CTENIEHb OKUCIICHHUS aTOMa 3JIEMEHTa B COCTUHEHUU;

- PacKpbIBaTh CMBICI TEOPUH AIEKTPOITUTHUECKOMN TUCCOIUAIINN;

- COCTaBJIATh YPAaBHEHUS JEKTPOJUTHUYECKON TUCCOUUALIMU KUCIIOT, HIEI0YEH, COTIEH;

- OOBSCHATH CYINIHOCTH TPOIECCa DIIEKTPOTUTHUSCKON TUCCONMAIMU W PEAKIUi HOHHOTO
oOMeHa;

- COCTaBJISITh MOJHBIE U COKPAIIEHHbIE HOHHBIE YPAaBHEHHS pEeaKIuu OOMEHa,

- OTMIPEIENSITH BO3MOKHOCTh MPOTEKAHUS PEAKIINil HOHHOTO 0OMEHa;

- IPOBOJUTH PEAKIINH, TIOITBEPIKIAIONTNE KAUeCTBEHHBIN COCTaB PA3IMYHbBIX BEIICCTB;

- OTIPEEINISITh OKUCIIUTENb U BOCCTAHOBUTEIb;

- COCTaBJISITh YPaBHEHUSI OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITUH;

- Ha3bIBaTh (DAKTOPHI, BIHSIONINE HA CKOPOCTh XMMHUYECKOHN PEaKITnu;

- KJIacCU(UIIUPOBATH XUMHUYECKUE PEAKITAH TI0 PA3IMYHBIM ITPU3HAKAM;

- XapaKTepU30BaTh B3aMMOCBSI3b MKy COCTABOM, CTPOCHUEM U CBOWCTBAMHU HEMETAIIOB;

- TMPOBOAWTH ONBITHI TIO TOJYYCHHIO, COOMpPAHWI0O W M3YUYCHHIO XHMHUYECKHX CBOWCTB
ra3000pa3HBIX BEIIECTB: YIIIEKUCIOTO Ta3a, aMMHUaKa;

- pacro3HaBaTh OTBITHBIM IIyTEM Ta3000pa3HbIC BEIIECTBA: YIJIEKUCIBIN a3 1 aMMHUAK;

- XapaKTepU30BaTh B3aMMOCBSI3b MKy COCTABOM, CTPOCHHUEM U CBOMCTBAMH METALJIOB;

- Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO MX (HOpMyJie: METaH, 3TaH, STUJICH, METAHOJ, 3TaHOJI,
TJIMIIEPUH, YKCYCHAsI KUCJIOTa, aMHUHOYKCYCHAsI KHCIIOTa, CTEApUHOBAs KHUCIOTa, OJICMHOBAsT KHCIIOTA,
IJII0K034;

- OIICHMBATh BIUSHUE XUMUYCCKOTO 3arpsA3HEHHS OKPYKAIOIICH Cpe/ibl Ha OPraHu3M YeJIOBEKa,;

- TPaMOTHO 00paIaThCs ¢ BEIMIECTBAMU B TIOBCEIHEBHOM JKU3HU;

- OMNpECNIATh BO3MOYKHOCTh ITPOTEKAHUS PEAKIUi HEKOTOPBIX MPEACTABUTEICH OPraHUYECKUX
BEILIECTB C KUCJIIOPOJIOM, BOJIOPOJIOM, METAINIAMU, OCHOBAaHHUSIMHU, TAJIOTCHAMH.

Buinycknux nomyuum 603M0NCHOCMb HAYUUMBCA:

- BBIJIBUTATh M TIPOBEPATH IKCIIEPUMEHTAIBHO TUITOTE3bI O XUMHUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE MX COCTaBa M CTPOCHHUS, MX CIIOCOOHOCTH BCTYIATh B XMMHYECKHE PEAKIMH, O XapaKTepe W
MPOJAYKTAX Pa3IMUYHBIX XUMUUECKUX PEAKIU;

- XapaKTepu30BaTh BEIIECTBA MO COCTaBYy, CTPOCHHIO U CBOWCTBAM, YCTaHABIMBATH MPUYMHHO-
CJIEJICTBEHHBIE CBA3M MEKY JaHHBIMHU XapaKTepUCTUKAMU BELIECTBA;

- COCTaBJISITh MOJICKYJISIPHBIE M TOJHBIE HOHHBIC ypaBHEHHUS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

- IPOTHO3MPOBATh  CIOCOOHOCTh  BEIIECTBA  MPOSBIATH  OKUCIHMTCIBHBIC WU
BOCCTaHOBUTEIILHBIE CBOMCTBA C yUYETOM CTEIEHEH OKUCIICHHS 3JIEMEHTOB, BXOISIINX B €r0 COCTaB;

- COCTaBJISTh YPAaBHEHUS PEaKIMil, COOTBETCTBYIOIIMX IOCIEAOBATEIBHOCTH MPEBPALLECHUN
HEOPraHMYECKHNX BEIIECTB Pa3IMYHBIX KJIACCOB;

- BBIIBUTaTb M TPOBEPATh HKCIEPUMEHTAIBHO THUIIOTE3bl O pE3yJabTaTax BO3JAEHCTBUS
pa3nu4HbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUUYECKOM peaKInu;

- UCIONB30BaTh MNPHOOpPETEHHBbIC 3HAHMS M HKOJOTHYECKH T'PAMOTHOTO TOBEICHHS B
OKpYy’Karollen cpene;

- HCIOJIb30BaTh MPUOOPETEHHBIE KIIOUEBbIE KOMIETCHIIMH MPHU BBHIMOJTHEHUH MPOCKTOB H
y4eOHO-UCCIeIOBATEIbCKUX 3a7ad M0 M3YYEeHHI0 CBOMCTB, CIIOCOOOB TMOJMYYEHHUS M PACIO3HABAHUS
BECIICCTB;

- 00BEKTHBHO OIICHUBATHh MH()OPMAIIUIO O BEIIECTBAX U XUMHUYECKUX MPOIIECCAX;

- KPUTHYECKH OTHOCUTHCA K TICEBAOHAYYHOU HHMOpMAIMU, HETOOPOCOBECTHOW peKiIaMe B
CpeacTBax MaccoBoU nHpopmanuu;



- 0CO3HAaBaTh 3HAYCHHUE TEOPETHUYECKUX 3HAHUM IO XUMUHU U1 IPAKTUYECKOU AEATEIBHOCTU
YEJIOBEKA;

- CO3/1aBaTh MOJICNM M CXEMBI JUIsl PELICHNs YIeOHBIX U TO3HABATEIbHBIX 337134,

- MOHUMAaTh HEOOXOIMMOCTH COONIONICHHS MPEINHCAHUM, MpelaraéMbIX B HHCTPYKLUSAX IO
MCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U JIP.

2. COAEP)KAHUE YYEBHOT O IIPEJIMETA

8 kiacc
Pa3znen 1. OcHoBHbBIE NOHATHSI XMMHHU (YPOBEHb AaTOMHO-MOJICKYJISIPHBIX NpeacTaBJieHunii) (52y4)
[Ipenmer xumun. XuMus Kak 4acTh €CTECTBO3HaHUA. BemiecTsa n ux cBoricrBa. MeToibl TO3HAHUS B
XHMHWH: HAOIIOIeHUe, dKcriepuMeHT. [Ipuémbr O6e3omacHoi paboThl ¢ 000pyIOBAaHUEM H BEIICCTBAMMU.
Crpoenue riaMeHu.
UYucrele BemecTBa U cMecH. CriocoObl OYMCTKY BEIIECTB: OTCTaBaHUE, PUIbTPOBAHKE, BhIIIAPUBAHUE,
Kpucmaniuzayus, oucmuinayus . OUNYECKHEe U XUMHUYECKHE SBJICHUS. XUMUYECKUE PEAKIHH.
[Ipu3HaKy XUMUYECKUX PEAKINil U YCIOBUS BOSHUKHOBEHUS M TEUCHUSI XUMUYECKUX PEAKITUH.
ATOMBI, MOJEKYJIbl M HOHBL. BemectBa MOJIEKYIIPHOTO W HEMOJIEKYJISPHOTO  CTPOCHUS.
Kpucrannumueckue wu amopdubie BemecTBa. Kpucrammuueckue pemiéTkd: HOHHAs, aTroMHas |
MOJIEKYJIsIpHasi. 3aBUCUMOCTh CBOMCTB BEUIECTB OT THUIA KpUCTaIMueckod pemérku. [Ipocteie u
CJIOKHBIE BEIIECTBA. XUMHUUYECKUU 3JIEMEHT. MeTajuibl U HeMeTaulbl. ATOMHAasi €IMHUIA MacChl.
OtHOocuTeNnbHAsA aTOMHas macca. SI3bIk XUMHHM. 3HAKM XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocTaBa BemiecTB. XuMuieckue Gopmynbl. OTHOCHTENbHAsT MOJEKyJIsApHas Macca. KauecTBeHHBIH U
KOJIMYECTBEHHBIN COCTaB BEIIECTBA. BBIYMCICHHMS 1O XUMHUYECKUM ¢opMyiaMm. MaccoBas moJist
XUMHUYECKOTO JIEMEHTA B CJI0)KHOM BEILIECTBE.
BanentHocTh xuMmMuueckux ayeMeHTOB. OmpeneneHue BaJ€HTHOCTH D3JEMEHTOB 10  (dopmyie
OuHapHbIX coequHeHni. CocTaBlIeHNEe XUMUUECKUX POpMY OMHAPHBIX COECMHEHU M0 BaJIEHTHOCTH.
ATOMHO-MOJIEKYJIIPHOE y4€HHE. 3aKOH COXpPaHEHHUsI Macchl BemecTB. JKu3Hb U aestensHocTh M. B.
JloMoHocoBa. XMUYECKUE ypaBHEHHS. TUIIBI XUMUYECKUX PEAKIUMA.
Kucnopon. Haxoxnenne B mpupone. Ilosydaenune kucimopona B J1a0OpaTOpv M TPOMBIIIICHHOCTH.
du3nyeckue W XUMHYECKHE cBoiicTBa kucioponaa. ['openue. Oxcunpl. I[IlpuMeHeHue Kuciaopona.
KpyrosopoT kucinopoaa B npupose. O30H, auioTponus kuciaopoaa. Bo3ayx m ero cocraB. 3amura
aTMOoC(epHOTro BO3/1yXa OT 3arpsi3HEHUI.
Bonopon. Haxoxnenue B mpupone. Ilomyuenue Bojopoga B 1a0OpaTOpuu W MPOMBIIIJICHHOCTH.
duznyeckue U XMMHYECKUE CBOWMCTBA Boaopoaa. Bogopon — BoccraHOBUTENb. Mephl 6€301MacHOCTH
pu pabote ¢ Bogopoaom. [Ipumenenue Bogopoia.
Bopna. Metoabl onpesenenus coctaBa BoJibl — aHalu3 U cuHTe3. dusndeckue cBoricTsa Boabl. Bona B
MIPUPOJIe U CHOCOOBI €€ OUMCTKU. Adpanus Boabl. XUMHUYECKUE CBOMCTBA BOJbI. [IpuMeHeHre BOIbI.
Bona — pactBopurens. PactBopuMocTs BeliecTs B Bojie. MaccoBas 10J11 paCTBOPEHHOTO BEILIECTBA.
KonnuectBeHHble oTHOWIeHUs B xumuu. KomnmuectBo BemiectBa. Mosb. MousipHas macca. 3akoH
ABorajipo. MossipHslif 006EM Ta30B. OTHOCUTENBHAS TIOTHOCTH ra30B. OObEMHBIE OTHOIIICHUS Ta30B
MIPU XUMUYECKUX PEAKLIUSIX.
Baxkneiimue kiaccbl HeOpraHuueckux coequHenuii. OKcuapl: coctaB, kiaccudukanus. OCHOBHBIC U
KHCIIOTHbIE OKcuabl. HomeHknaTypa okcusioB. @U3nueckue U XMMUYECKUE CBOWMCTBA, MOJIYYEHUE U
MIPUMEHEHHUE OKCUJIOB.
Iunpoxcunpl. Knaccudukanus rugpokcunoB. OcuoBanus. CoctaB. I[ll€noun u HepacTBopuUMBIE
ocHoBaHMA. HomeHknarypa. @u3nyeckue 1 XMMUUECKME CBOMCTBA OCHOBAaHMWM. Peakuus HelTpanusa-
uuu. [lonydyenne v mpuMeHeHne OCHOBaHUN. AMQOTEpHbIE OKCHJIBI ¥ THAPOKCHIBI.
Kucnotel. CocraB. Knaccudukanus. Homenknatypa. @uzndeckue U XUMUYECKHE CBOMCTBA KHCIIOT.
Boitecuutensubiii psg meramioB. Comu. CocraB. Knaccudukamus. Homenknatypa. Pusnueckue
CBOICTBa coyeil. PacTBopuMOCTh cosieii B Bojie. XuMU4eckre cBoiicTBa coseid. CrocoObl MoTydeHust
conelt. [Ipumenenue conei.
['eneTnueckast CBsI3b MKy OCHOBHBIMU KJIACCAaMU HEOPTraHUYECKUX COCTUHEHUH.
Pazgen 2. Ilepmoamyeckuii 3aKOH M NepuoaAMYecKasi CHCTeMa XuMHYecKuXx jiemeHToB JI. WU.
MenpgeseeBa. Ctpoenune atoma (84)
[lepBoHauaNbHBIE TOMBITKU KIACCU(PUKAIUU XUMHUYECKUX dTeMeHTOB. [loHsITHE O TpyMmax CXOIHBIX
3eMeHTOB. EcTecTBEHHBIE CEMEICTBA MICIIOYHBIX METAIUIOB U TaJIOTeHOB. biiaropoHeie rassl.



Ilepnognueckuit 3akon J[. M. Menneneesa. Ilepuonnueckas cucremMa Kak €CTECTBEHHO-HAy4Has
KjIaccu(uKaus XUMUYECKUX »dJeMeHTOB. Tabmuynas QopMa mpeacTaBieHHs KIacCU(pHUKAIUN
XMUMHUECKUX 37eMeHTOB. CTpykTypa Tabmuns! «llepuoanueckas cucreMa XMMHYECKUX 3JeMEHTOB /1.
W. MenneneeBa» (kopotkas ¢opma): A- u b-rpynmsl, nepuosl. @U3NYECKUN CMBICI TOPSIIKOBOTO
3JIeMeHTa, HOMepa MeproJia, HoMepa rPYIIbI (1715 3IEMEHTOB A-TpyIIII).

Crpoenne atoma: sapo M 3JeKTpoHHas obOosouka. CocTaB aTOMHBIX siZiep: MPOTOHBI U HEUTPOHBI.
W3otonsl. 3apsj aTOMHOTO spa, MacCOBOE YMCIIO, OTHOCUTENbHAs aroMmHas macca. CoBpeMeHHas
(bopMyIHpOBKa MOHATUS «XUMHUYECKHUIA HIIEMEHTY.

OnekTpoHHas 000JI0OYKAa aTOMa: MOHATHE OO0 3HEPreTUYECKOM YpPOBHE (DJIEKTPOHHOM CJIOE), €ro
€MKOCTH. 3aIlOJIHEHUE D3JIEKTPOHHBIX CJIOEB y aTOMOB 3JIEMEHTOB IIE€PBOIO—TPETHEr0 IEPUOJIOB.
CoBpemenHas HopMyITHPOBKA MEPHOIHUECKOTO 3aKOHA.

3HaueHue nepuoguueckoro 3akoHa. Hayunble poctmxenus Jl. M. MenzaeneeBa: ucnpaBieHUe
OTHOCHUTEJIbHBIX aTOMHBIX MAaccC, IPEJICKa3aHHUE CYIIECTBOBAHUS HEOTKPBITHIX 3JIEMEHTOB, IE€pecTa-
HOBKM XMMMUECKHUX DJJEMEHTOB B nepuoauyeckoil cucreme. KusHb u gesrenpHocts J[. U
Menneneesa.

Pazgen 3. Crpoenue BenectBa (84)

DNEeKTPOOTPULIATENBHOCTh ~XMMHUYECKUX 3JIEMEHTOB. (OCHOBHBIE BHUABl XUMHUYECKOW  CBS3U:
KOBaJICHTHasl HETMOJISIpHAsi, KOBAJCHTHAs IMOJIApHasi, HOHHAas. BaJeHTHOCTh 3JIE€MEHTOB B CBETE
aneKTpoHHOU Teopuu. Ctenenpb okucinenus. [IpaBuna onpeneneHus CTENEeHN OKUCIEHUS 3JIEMEHTOB.

9 kaacc

Paznen 1. MuorooOpasue xumudeckux peakuuii (15 4.)

Knaccudukanuss XuMHUECKUX peaKUui: peakiuu COEAUHEHMs, Pa3JIoKEeHUs, 3aMelleHHs, oOMeHa.
OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE peakuu. OKUCIUTENb, BOCCTAHOBUTEIb, MIPOLIECCHl OKUCIEHUS U
BoccTaHoBJNieHUS. COCTaBJIeHHE YpaBHEHUM OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI C MOMOILBIO
MeTOJIa AJIEKTpOHHOTO Oamanca. TeruioBbie A(h(EKTh XUMHUUYECKHX PEaKIHi. IK30TEPMHUECKHE H
SHIAOTEPMHUUYECKHE pEakUWH. TepMOXUMUYECKHE YypaBHEHHsA. PacyéTel 1O TEPMOXMMHUYECKHM
YPABHEHUSIM.

CKOpOCTh XUMHUYECKUX peakiuid. DakTopbl, BIUAIONIME HA CKOPOCTh XHUMHUYECKUX pPEaKIHu.
[IepBoHauanbHOE NMpPEACTABICHUE O KaTAJIN3E.

Oo6parumbie peakuun. [TIoHATHE O XUMHYECKOM PaBHOBECHH.

XUMHUYECKUE PEaKIUMU B BOJHBIX PACTBOpaX. DJIEKTPOIUTHI U HEANEKTpoiauThl. Monbl. KaTnonsl u
aHWOHBI. [ uopamuas meopus pacmeopos. INEKTPOIUTUUECKAs TUCCOLHUAIUS KUCIOT, OCHOBAHUN U
coseii. Cnabble U cuiibHBIE 3JeKTpoiuThl. CreneHb auccouuanvu. Peaknuu HMOHHOTO oOMeEHa.
VYcinoBust TeueHUs peakluii HOHHOTO OOMeHa J0 KOHIA. XMMHYECKHE CBOICTBAa OCHOBHBIX KJIacCOB
HEOPraHMYECKUX COCIMHEHUN B CBETE MPEACTaBICHUI 00 SIEKTPOIUTUYECKON IUCCOLUALMHN U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX PeakusixX. [lonamue o euoponuze coiel.

Paznen 2. Muoroo6pasue Bemectn (43 4.)

Hewmeramnsbl. ["anorensl. [lonoxxeHne B NepHOIUYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHUE
ux aromoB. Haxoxnenue B npupoge. @Duznyeckue M XUMHUYECKHUE CBOICTBA TaJIOTE€HOB.
CpaBHUTENIbHAsT XapaKTEpPUCTHKA TajloreHoB. llosydyeHne W nOpUMEHEHHE TallOreHOB. XJIOp.
dusnueckue U XUMHUYecKue cBoiicTBa xiopa. [Ipumenenue xiopa. XnopoBogopona. dPuznueckue
cBoictBa. Ilomyuenune. ConsiHass kucnora u e€ cosuu. KauecTBeHHas peakuus Ha XJIOPHI-HOHBI.
PacnioznaBanue xaopuaoB, OpOMHUI0B, HOIUIOB.

Kucnopon u cepa. [lonoxxeHne B NEPHOAMYECKON CUCTEME XMMHYECKHX IEMEHTOB, CTPOEHHUE HUX
atomoB. Cepa. Amnorponus cepel. dusnueckne U XumMudeckue cpoiictsa. Haxoxknenue B mpupoze.
IIpumenenue cepsl. CepoBonopoa. CepoBogopoaHas KuciaoTa U €€ coym. KadecTBeHHast peakuus Ha
cynbdun-uonsl. Oxecun cepol(1V). @usznueckre u xumuueckue cpoiicta. Ilpumenenue. CepHucras
kucinorta u eé comu. KauectBenHast peakuus Ha cyabdut-uonsl. Okeup cepbl(VI). Cepnas kucnora.
XUMHUECKHe CBOICTBa pa30aBleHHOW M KOHLEHTPUPOBAHHOW cepHOM KucaoThl. KauecTBeHHas
peakuus Ha Cynb(aT-uoHbl. XUMHUYECKUE PEAKLUH, JISKAIINE B OCHOBE MOIY4YEHHs CEPHON KUCIOTHI B
IIPOMBIIITIEHHOCTH. [IpuMeHenne cepHO KUCIIOTHI.

A3zoT u Qocdop. I[losoxxeHne B NMepHOAUYECKON CHCTEME XHMHUYECKHUX 3JIEMEHTOB, CTPOCHHE HX
aTOMOB. A30T, (GU3MUECKUE U XUMUYECKHE CBOIICTBA, MOJIydYeHUEe U mpuMeHeHne. Kpyrosopor a3ora B
npuposae. AMmuak. Pu3nyecKkue U XUMHUYECKUE CBOMCTBA aMMHaKa, NojiyueHue, npuMenenue. Coim
aMMOHMsI. A30THasl KMCJIOTa U €€ cBolcTBAa. OKHUCIUTENbHBIE CBOMCTBA a30THOM KUCIOTHL. [lonydenne
a30THOM KHUCIIOTHI B J1a0opaTopuu. XHUMHUYECKHE PEaKIMH, JEKAIIUEB OCHOBE MOJIYYEHHUS a30THOM



KHUCJIOTHI B TPOMBIIIUIEHHOCTHU. [IpuMenenue a3oTHoi Kucaotel. Cojii a30THOW KHUCIOTHI M UX MpUME-
HeHUe. A30THbBIE yIOOpEHUS.

dochop. Amnorpormst docopa. Dusmyeckue U XUMUYECKHe CBoHcTBa (ocdopa. Oxcun
docdopa(V). Dochopuas kucnora u e€ conn. PochopHbIe yI0OpeHUsI.

Yraepoa u kpeMHuil. [lonoxxeHue B NepHOIUYECKON CUCTEME XUMUUYECKUX JJIEMEHTOB, CTPOCHHE UX
aToMOB. Yriepoa. Aiotponus yriepojaa. @uszndyeckue U XMMHUUECKUE CBOMCTBA yriepoja. Ancopo-
s, YrapHblii Ta3, CBOWCTBA M (PU3MOJIOTHYECKOE SCTBUE HA OPraHU3M. YTJIEKUCIbIHA ra3. YTroiabpHas
kucinora u e€ comm. KadectBeHHas peakuusi Ha kKapOoHAT-HOHBI. KpyroBopot yriepona B mpHUpOE.
Opranuyeckue COeAMHEHUS YIIIepoa.

Kpemuuii. Oxcun kpemuus(1V). Kpemnuesas kucnora u e€ conu. Cmexno. L{emenm.

Mertannsl. [lonoxeHne METalIOB B NMEPUOJUUECKON CHCTEME XMMHUYECKHX 3JIEMEHTOB, CTPOEHUE UX
aToMOB. Meramnnyeckass cBs3b. DHU3WYECKUME CBOMCTBA METAJUIOB. Psl aKTHUBHOCTHM METAJUIOB
(3MEKTPOXVUMUYCCKHIA PSII HANMPSHKCHUNW METaUIOB). XUMHYECKHE CBOWCTBA MeTauioB. OOmme
crocoOb! noay4yeHust MetauioB. CIiiaBbl METaIJIOB.

lenounsie Meramibl. [lonoxkeHne IMIETOYHBIX METAJUIOB B MEPUOJUYECKON CHCTEME, CTPOEHHE HX
atoMoB. Haxoxnenue B npupoje. Pu3nueckue U XMMAYECKUE CBOMCTBA IIEJIOYHBIX MeTauioB. [Ipu-
MEHEHUE MIEJIOYHBIX METAJUIOB U UX COCTUHEHUI.

[lenoyHo3emenbHble MeTaulbl. lloJOXkeHUe IIeN0YHO3EMENbHBIX METAJIOB B  IMEPHOJUYECKON
cucTeMe, CTpoeHHe ux aromoB. Haxoxnaenue B mpupone. MarHuii M KaidbUui, WX BaKHEHIIME
coenuHeHus. JKECTKOCTh BOJIbI M CIIOCOOBI €€ YCTpaHEHUSI.

Amomunmnil. [lonoxenne aaToMUHNS B IEPUOJUYECKON cUCTEME, CTpOeHHE ero aroma. Haxoxenue B
npupojae. Pusnyeckue M XUMUYECKHE CBoiicTBa amoMuHud. [Ipumenenue amomuHus. Amdorep-
HOCTb OKCHJIa ¥ THAPOKCH/IA aTFOMUHUS.

Kenezo. IlosnoxxeHnue »xene3a B INMEPUOJWYECKOM CHUCTEME, CTpOEHHE ero aroma. Haxoxnenue B
npupoje. Puznyeckue U XUMHUYECKHE CBOMCTBA *ene3a. BaxkHeine coenuHeHus xkee3a: OKCHUIIBL,
ruapokcuabl 1 conu xene3a(Il) u sxenesa(lll). KauecTBennbie peaknuu Ha noHbl Fe  u Fe

Paznen 3. Kparkuii 0030p BaxHeimux oprannyeckux semects (10 4)

[Ipenmer opranuueckoil xumuu. HeopraHmyeckue U OpraHuyeCcKue COSIUHEHHS. YTIIEpoJ — OCHOBA
#u3Hu Ha 3emie. OCOOEHHOCTHM CTPOEGHHS aToMa yriepoja B OPraHMYeCKHX COETUHEHUSX.
YrineBogopossl. [IpenensHbie (HaChIIEHHBIE) YIIIEBOAOPOAb. MeTaH, 3TaH, MPONaH — MPOCTEeHIre
MIPEJICTAaBUTENN MPEAETbHBIX YriieBoaopoaoB. CTpyKkTypHble (popmynbl yrieBoaopoioB. ['omonoru-
YECKUWA psAd MPEIeNbHBIX YriaeBOAOpoaoB. [omosorn. ®Pusnueckue M XUMUYECKHE CBOWCTBA
MpeAeSIbHBIX YIIIEBOJOPOAOB. Peakuuu ropenus u 3amenienus. HaxoxaeHue B mpupoae NpeaeinbHbIX
yIi1eBo10po10B. IIpumenenue merana.

HenpenenbHuble (HeHACBIIEHHBIE) YIIIEBOIOPOAbL. DTUICHOBBIN Psii HEMPEAETbHBIX YII€BOJI0POIOB.
OtuneH. Pu3nyeckue U XMMHUYECKHE CBOWCTBA 3TWIIEHA. Peakuus npucoenuHeHus. KauecTBeHHbIE
peakuuu Ha 3TwieH. Peakius nonmMepusanuu. [lonustunen. [lpumenenue stuieHa.

AUETUNIEHOBBIN Pl HENpEAEIbHbIX yrieBoAopoaoB. AuerwieH. CBolicTBa anertwieHa. [Ilpumenenue
aneTuseHa.

[IpousBonubie yriaeBoaopoaoB. KpaTkuii 0030p opraHHYeCKUX COEAMHEHMIA: OJHOATOMHBIE CIIUPTHI
(MeTaHOMN, STaHON), MHOTOATOMHBIE CHHPTHI (STHIEHTIIMKOJb, T[JIMIEPUH), KAPOOHOBBIE KHUCIIOTHI
(MypaBbHHas, YKCyCHasi), CIOXHbIE S(UpPBI, XUPBIL, YrIeBOAbI (TJIIOKO3a, caxapo3a, Kpaxmai,
LEJUTI0I03a), AMUHOKHUCIIOTHI, Oenku. Poib 6€TKOB B OpraHu3Me.

[lonsiTHE O BBICOKOMOJIEKYISIDHBIX BemecTBax. CTpyKkTypa IOJIMMEPOB: MOHOMEpD, IOJIHMMED,
CTPYKTYPHO€ 3B€HO, CTENEHb NONIMMepU3anuu. [lonuatuies, noJunponuieH, NOJUBUHIIXIOPH.

3. TEMATUYECKOE IINTAHUPOBAHHE

Temaruueckoe IIaHUPOBAHME MO XUMHUHM COCTaBJICHO C Y4eTOM paboyeil MporpaMMbl BOCITUTAHUS.
BocnurarenbHplii MOTEHIIMAN JAHHOTO y4eOHOro mpeaMera 0OecreuydBaeT peaji3aliio  1eJIeBOTro
npuoputeTa BocnutaHus oOydarouuxcsst OOO - co3gaHue OIaronpUSATHBIX YCIOBHUH IS Pa3BUTHUS
COLIMAJIBHO 3HAYMMBIX OTHOILIEHUH IIKOJBbHUKOB U, IIPEKE BCETO, LIEHHOCTHBIX OTHOIIEHUMN:



1.

2.

3.

Pa3Butne HCHHOCTHOI'0O OTHOHICHUSA K MNPUPOAC KAK HCTOYHUKY KHU3HU Ha 3€MHC, OCHOBC
CaMoOT0 €€ CYIIECTBOBaHHMS, HYXJIAIOUICHCS B 3alIMTE M IOCTOSHHOM BHUMaHUH CO CTOPOHBI
YeJoBeKa.

Pa3zBuTe 1UEHHOCTHOrO OTHOLICHWS K 3HAHUSAM KAk HHTEJUIEKTyaJIbHOMY PECypcy,
obecrieunBaroeMy Oyayllee YelloBeKa, KaK pPe3ysbTaTy KPOMOTIMBOTO, HO YBIIEKATECIBHOTO
y4eOHOTo TpyJa.

Pa3BuTHE IICHHOCTHOTO OTHOIIEHHS K  CaMUM ce0e KakK XO3sieBaM CBOCH CyIbOBlI,
CaMOOMPEACISIONIMMCS W CaMOPCATU3YIONIMMCS  JIMYHOCTSM, OTBEYAIOIIUM 33 CBOC
coOcTBeHHOE OymyIee.

HaHpaBHeHI/Iﬂ u (1)OpMI)I pcain3an BOCHUTATCILHOI'O IMOTCHOHAJIA YPOKOB - B COOTBCTCTBHHU C
pabodeii mporpaMMoi BOCTIUTAHUSI.

8 kiacc (34 Hen x 24 =684)

m\it

Ne Tema ypoxka
1o
TeMe

Pazgen 1. OcHOBHBIC NOHATHSA XMMHIH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NIpeacTaBjaeHui) (52 v)

1. |1 [Ipeamer xumun. Xumus Kak 4acTh €CTECTBO3HaHuA. BemecTBa u ux coiicrea. Yenosek
B MHpe€ BellleCTB, MATEPHATOB H XHMHYECKHUX PeaKIUi

2. |2 MeToapl O3HAHUS B XUMHU.

3. |3 IIpakTHyeckas padora 1. [Ipuémer 6e3omacHol paboTHI ¢ 000PYIOBaHUEM U BEIIECTBA-
MH. CTpO€HHUE IIJIaMEHMU.

4, |4 Yucteie BemecTBa U cMecH. CrtocoObl OYMCTKH BEIIECTB: OTCTanBaHuE, GUIBTPOBAHHE,
BbITIAPUBAHNE, KPUCTAJUTM3AIMS, TUCTUILISIHS.

5. |5 IIpakTHyeckasi padora 2. OuncTka 3arps3HEHHON MMOBAPEHHOM COJIH.

6. |6 duznyecKkue U XUMHUYECKHE BJIeHUS. XUMHUECKUE PeaKIuu

7. |7 ATOMBI, MOJICKYJIBI U HOHBI.

8. |8 BemecTBa MoJIeKyIsIipHOTO U HEMOJIEKYIIIpHOTO cTpoeHust. Kpucrannmueckue pemérku

9. |9 [IpocThle U c0kKHbIEe BENIECTBA. XUMUYECKHE 3JI€MEHThl. MeTaibl U HeMEeTaJUIbl.

10. |10 |3pik XuMUU. 3HAKH XUMHYECKHX 3JeMeHTOB. OTHOCHUTENIbHASI AaTOMHAs Macca.

11. |11 |3aKoH IIOCTOSIHCTBA COCTaBa BEIIECTB.

12. |12 | Xumudeckue dhopmynbl. OTHOCHTEIbHAS MOJICKYJIsipHas Macca. KadecTBeHHBIN U
KOJIMYECTBEHHBIN COCTAaB BEIIECTBA.

13. |13 |MaccoBasg m0Jii XHAMHYECKOrO JJIEMEHTA B COECIUHEHUU.

14. |14 |Pemenue 3amay

15. |15 |BaneHTHOCTb XMMHUYECKUX 3J1eMEHTOB. OmnpeiereHne BaIeHTHOCTH 3JIEMEHTOB I10
(dbopmynaM OMHAPHBIX COCTUHEHHII.

16. |16 |CocraBneHue XxuMu4eckux GopMyn OMHAPHBIX COCIMHEHH 10 BAJICHTHOCTH.

17. |17 | ATOMHO-MOJIEKYJISIPHOE YUYEHHUE.

18. |18 |3akoH coxpaHEHHUs MacChl BEIIECTB.

19. |19 | Xumuueckue ypaBHEHHUS.

20. |20 |Tumbl XUMUYECKHUX PEAKIIHA.

21. |21 |KoutpoJabHas padoraNel no teme «llepBoHauanbHble XMMUYECKHE TOHSATHY.

22. |22 |Kucnopon, ero o0mas xapakrepuctuka. [lonydenue kucnopona. dusndeckue cBOUCTBa
KHCJIOPOAA.

23. |23 | XumHueckue CBOICTBa U MpuMeHeHne kucnopoaa. Oxcuabl. KpyroBopoT kuciopoaa B
IpUPOJIE.

24. |24 |IlpakTuyeckasi padora 3. Iloaydenue u cBoiicTBa KUCIOpOA.

25. |25 |O3o0H. AlmoTponus KUCIOPOa.

26. |26 |Bo3ayx u ero cocras. 3amuTa aTMOC(HEpHOro BO3/yXa OT 3arps3HEHU.

27. |27 |Bomopon, ero o0rasi XxapakTepUCTHKA M HaXoIeHue B mpupo/e. [lonydenue Bogopoaa u

ero (hu3nYecKue CBOICTBA.




28. |28 |Xwummueckue CBOMCTBa BOJOPOJIA M €ro MpruMeHeHue. Mepbl 0€301MacHOCTH P padboTe ¢
BOJIOPOJIOM.

29. |29 |IIpakTHyeckasi padora 4. [loaydenue Bogopo/a u MccaeI0BaHNUE ero CBOMCTB.

30. |30 |Kourpoabnas padora Ne2 mo temam «Kuciaopomy, «Bomopomy.

31. |31 |Bopma. Metoab! onpeneneHus cocTaBa BOJbl — aHAIN3 U CUHTE3. Bona B mpupoe u
crocoObl €€ OYUCTKU. AdpaIiyisi BOJBI.

32. |32 |Dusudeckue U XMMUYCCKUE CBOMCTBA BOJBI. [I[pUMEHEHNE BOIBL.

33. |33 |Boma — pactBoputens. PacTBopsl

34. |34 |MaccoBas 1075 paCTBOPEHHOTO BEIIECTRA.

35. |35 |IIpakTtuueckasi padora 5. [IpurotoBiacHre pacTBOPOB COJICH ¢ ONpeAenEHHON MaCCOBOM
JI0JIei pacTBOPEHHOTO BEIIECTBA.

36. |36 |Monp — enuHUWIA KOJIHMYeCTBA BemiecTBa. MolsipHas Macca.

37. |37 |BwluncneHHs 1Mo XUMUYECKUM YPABHEHUSIM.

38. |38 |Pemenne pacyeTHBIX 3a/1a4

39. |39 |3akon ABoranpo. MossipHbIl 00BEM Ta30B.

40. |40 |OtHOCHTENbHAS TUIOTHOCTD T'a30B.

41. |41 |OOBbEMHBIE OTHOIIEHMS Fa30B IPU XUMHUYECKUX PEaKLUsX.

42. |42 |Oxcuppl: xinaccudukanysi, HOMEHKIIATYpa, CBOWCTBA, OJTyICHHE, TPUMCHCHNE.

43. |43 |T'mapokcuasl. OCHOBaHWS: KIacCH(HKAINSA, HOMEHKIATYpPA, MOJyYeHHUE.

44, 144 | Xwumuueckue cBoiicTBa ocHOBaHMi. UHaukatopsel. Peakmus nentpanmsaruu. [lpume-
HEHUE OCHOBAHMUII.

45. |45 |AmdoTtepHble OKCHABI U THAPOKCUIDIL.

46. |46 |Kucmotsl. CoctaB. Knaccudukarms. Homenknatypa. [lomydenne Kucior.

47. |47 | XuMHYECKHE CBOMCTBA KUCIIOT.

48. |48 |Conm: cocraB, KaccuduKanus, HOMEHKJIATYpa, CIIOCOOBI MOTYYCHUSI.

49. 149 |CaoiicTBa coyeil.

50. |50 |I'enernyeckas CBSI3b MEXY OCHOBHBIMU KJIACCAMH HEOPTAaHMYECKUX COCAMHEHUH.

51. |51 |IIpakTuueckasi padora 6. Penienue sxcriepuMeHTaIbHBIX 33/1a4 M0 TeMe «BaxHeiimue
KJIACChl HEOPTaHMUECKUX COCTUHEHUID).

52. |52 |KonTpoabHasi pa6ora Ne3 o teme «OCHOBHBIC KIIACCHI HEOPTraHUYCCKUX COCTUHCHUI.

Paznien 2. Ilepuoanyueckuii 3aK0OH U MepUOAUYECKAs cCUCTeMa XUuMH4Yeckux 3jaemenToB /1. U.

MenneneeBa. Ctpoenue atroma (8 u)

53. |1 Knaccudukanus xumuueckux ameMeHToB. [ToHsATHE O rpynmax cXOaHBIX JIEMEHTOB.

54, |2 [Tepunoanueckuii 3akon J[. 1. Menneneena.

55. |3 [Tepuoaudeckas TabaMIIa XUMUYECKUX JIEMEHTOB (KOpOTKasi popma): A- u b-rpymnmsi,
TIEPUOIBI.

56. |4 Ctpoenue atoma. CoctaB aTOMHBIX sijiep. M30Tomnbl. XUMHYECKUH JIEMEHT — BHUJI aTOMa
C OJIMHAKOBBIM 3apsA0M sjipa.

57. |5 Pacrnonosxenue 31eKTpOHOB IO 3HEepPreTu4eckuM ypoBHsM. CoBpeMeHHas (GopMyIHpOBKa

58. |6 MEePUOINYECKOTO 3aKOHA.

59. |7 3HaveHHE NMepUoANIecKoro 3akoHa. JKusHp u nesrensHocTh .M. Menneneena.

60. |8 [ToBTOpeHue u o6o6meHue 1o reme «llepuoaudyeckuii 3aK0H M MEPUOJUIECKasi CUCTEMA
xumuueckux dnemeHToB J[. V. MenaeneeBa. CTpoeHue atomay.

Pazgen 3. Crpoenmne BemecTBa. XuMHYeCKasi CBA3b (8 1)

61. |1 DNEKTPOOTPULIATENHHOCTh XUMUYECKIX DIIEMEHTOB.

62. |2 KoBanenTHas cBs3b. [lonspHas u HenmonsipHasi KOBaJCHTHAS CBSI3b.

63. |3 HonHas cBs3b.

64. |4 BanenTtHoCcTh U cTenens okucienus. [IpaBuia onpeaeneHus CTeneHel OKUCIeHUs
3JIEMEHTOB.

65. |5 OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUH.

66. |6 [ToBTOpenue u o6o0menHue no reme «CTpoeHue BemecTBa. XUMUYECKasi CBS3bY.

67. |7 KonTtpoabsnas padoraNe4 no temam «Ilepunoanuecknii 3axon /1. 1. Menneneesay,
«Ctpoenne aromay, «CTpoeHHE BEIECTBAY.

68. |8 XuMus 1 IOBCEAHEBHAS KU3Hb YeIIOBEKA




Knacc — 9 (684., 2 yaca B He1e/110)

Ne | mo Tema ypoxka
n\n | Teme
Pazgen 1. MHorooGpasue xummuuyeckux peaxkumi (15 4)

1. |1 OKHCIIUTENBEHO-BOCCTAHOBUTEIHHBIC PEAKIINT

2. |2 Peakium coenmHeHns, pa3IoKeHUs, 3aMEIEHUS 1 OOMEHa C TOUKH 3PSHHS OKHCIICHHUS U
BOCCTAHOBJICHUS

3. |3 TennoBoit 3¢ (eKT XUMHUECKUX peakunid. DK30- M SHIOTEPMHUECKUE PEAKIIHH.

4. |14 CKopocTh XMMHUYECKUX peakuuil. [lepBoHavyanbHble IpeacTaBIeHus O KaTajause.

5. |5 IIpakTnyeckas padora 1. V3yyenue BIusHUS YCIOBUIM MPOBEACHNUS XMMHUECKON

peaxkuuu Ha €€ CKOPOCTb.

6. |6 OO6paTtumble 1 HeoOpaTuMble peaklnu. [IoHsATHE O XUMUYECKOM paBHOBECHH.

7. |7 CylnrHoCTh MpoIecca JEKTPOTUTHIECKOM TUCCOLUAIINH.

8. |8 Jlucconmarus KUCJIOT, OCHOBAHHMA U COJICH.

9. |9 CnaOble ¥ CHITBbHBIC AIEKTPOJIUTEI. CTENEHb JUCCOIMAIIHH.

10. |10 |Peakuuu HOHHOTO OOMEHA M YCIOBHSI UX MPOTCKAHMUS.

11. |11 |XumHuYecKue CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COCTWHEHUM B CBETE MPE.-
CTaBIICHUH 00 SJIEKTPOIUTHUECKOW JMCCOUMAIMA M OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX
peaKImsX.

12. |12 |XuMHYecKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUIECKHX COCTUHEHUI B CBETE MPEI-
CTaBIICHHUH 00 AIIEKTPOIUTHICCKON UCCOIMAIIIH U OKHCIUTEIHHO-BOCCTAHOBUTEIIEHBIX
peaKImsx.

13. |13 |Tudpoau3z coneu. O6o6menne nmo temam «Knaccupukamnuss XAMHIECKUX PEaKIuiy 1
«DNEKTPOJINTHYECKAS TUCCOLUALISDY

14. |14 |IIpakTuyeckasi padora 2. Pemenne s3xcriepuMeHTaIbHbIX 3a/1a4 110 TeMe «CBoiCTBa
KHCJIOT, OCHOBAHUM U COJIEH KAK DJICKTPOJIUTOBY.

15. |15 | KonrpoanHas paGora Nel mo Temam «Knaccudukanuss XMMHYECKUX PEAKIUN» |
«DNEKTPOJINTUYECKAS IUCCOLUALMS.

Pa3znes 2. Muorooopasue BemectB (43 4)

16. |1 JlonoxeHne rajgoreHoB B NEPUOJUYECKOI Tabiuie U cTpoeHue ux aromoB. CBOMHCTBa,
110JIy4eHHE U IPUMEHEHHE I'aJIOTCHOB.

17. |2 Xmop. CBO#CTBA U IPUMEHEHHUE XJIOPA.

18. |3 XJI0pPOBOJIOPO;: TIOJyYEHHUE U CBOKCTBA

19. (4 ConsiHast KUCJIOTa U €€ COJIH

20. |5 IIpakTuyeckas padora 3. IlosyuyeHne consiHON KUCIOTHI U U3y4YE€HHUE €€ CBOMCTB.

21. |6 21. TlonoxeHue KUCIOPOAA U CEPbl B IEPHOAMUECKON CUCTEME XUMUUECKUX JIEMEHTOB,
CTPOEHHE UX aTOMOB. AJUIOTPOINHS CEPHL.

22. |7 CBO¥CTBa M IPUMECHECHHE CEPHI.

23. |8 CepoBonopoa. Cynbhusl.

24. 19 Oxcup cepri(1V). Cepuucras Kkuciora u €€ Colu.

25. (10 |Oxcun cepsi(VI). CepHast kucnoTa u €€ CoNH.

26. (11 |OxwucauTenbHbIE CBONCTBA KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI.

27. (12 |IIpakTHyeckasi padora 4. Penenue skcrniepuMeHTaNbHBIX 33/1a4 110 TeMe «Kuciaopon u
cepay.

28. 13 Pemienne pacu€THbIX 337184

29. (14 [Tonosxenue azota u Gocdopa B EPUOINIECKON CUCTEME XMMUYECKHUX 3JIEMEHTOB,

CTPOEHHE HX aTOMOB. A30T: CBOMCTBA U IPUMEHEHHE.

30. [15 |Ammuak. @usnyeckue nu xumuueckue cpoiictna. [losrydeHne u npuMeHeHue.

31. (16 |IIpakTHyeckasi padora S. [loxyueHne amMuaka u U3y4eHHE €ro CBOMCTB.

32. |17 Conu aMMOHUS.

33. |18 AzoTHas kucnota. Ctpoerne mosekynbl. CBoiicTBa pa30aBleHHON a30THOM KHUCIIOTHI.

34. (19 CBolicTBa KOHIIEHTPUPOBAHHOM a30THOM KHMCIIOTHI.




35. |20 |Conu a30THOM KMCIOTHL. A30THBIE yOOpEHUSI.

36. |21 ®dochop. Amnorpormsi pocdopa. CpoiictBa ocdopa.

37. |22 |Oxcun dhocdopa(V). Dochopnas kuciota u e€ conu. DocopHbie yIoOpeHHUs.

38. |23 [TonoxeHue yriepoaa u KpEMHUS B IIEPUOUYECKON CUCTEME XUMUYECKUX JIEMEHTOB,
CTPOCHHE HX aTOMOB. AJUIOTPOIIHBIE MOIU(PHUKAIINH YTIIIEPOa.

39. |24 | Xwumwuueckue CBOICTBaA yriaepoaa. AacopOuus.

40. |25 VYrapublii ra3, CBOMCTBA, (PU3UOJIOTUUECKOE IEHCTBUE Ha OPTaHU3M.

41. 126 Yrnexkucnslii ra3. YroipHas KucioTta u e€ com. KpyroBoport yrieposa B pupo/ie.

42. |27 IIpakTHyeckas padora 6. [lonyuenne oxkcuna yriepona(l'y) u uzyuenue ero
cBocTB. Pacro3HaBanne kapOOHATOB.

43. |28 Kpemuuii u ero coenunenusi. Cmexno. L{emenm.

44. 129 O606mienne o Teme «Hemeramsny.

45. 130 KonTpoabHnas pabora Ne2 no teme «Hemeramibiy.

46. |31 [TosoxkeHre MeTaioB B IEPUOJUYECKON CUCTEME XUMUYECKUX A1eMeHTOB J[. 1.
MenneneeBa. Meramnndeckas cBsizb. Puznueckue cBoiicTBa MetauioB. CruiaBbl
METaJUIOB.

47. 132 Haxosxienre MeTasioB B mpupoie U 001Ine crnocoObl UX MOTyYEHUsI.

48. |33 XUMHYECKUE CBOMCTBA METAIIOB. Psi1 akTUBHOCTH (1EKTPOXUMHUYECKUHN PsijL
HanpspKEHUH) METaJuIoB.

49. (34 [Ilenounsle metamuibl. Haxoxnenue B npupoae. Gusndyeckne 1 XMMUYECKHUE CBOKCTBA.

50. |35 OKCHIBI U THIPOKCHIBI MEJOYHBIX MeTaUTOB. [IpuMeHeHe METOYHBIX METaJIOB.

51. (36 [IemouHo3eMenbHbIe MeTauTbl. HaxoxaeHne B pupoie. Kanbimii 1 ero coeTmHeHusI.
XKécTkocTh BOJIBI ¥ CIOCOOBI €€ yCTpaHEHHUsI.

52. (37 Amromunuii. Haxoxaenue B npupoje. CBolicTBa altoOMUHUS.

53. |38 AM)OTEpHOCTH OKCHIA ¥ TUIPOKCUAA ATTFOMUHUS.

54. 139 Kenezo. Haxoxnenue B mpupoae. CBoicTBa xKemesa.

55. 140 CoennHeHns xeiesa.

56. |41 IIpakTHyeckasi padora 7. Pemenne sKcriepuMeHTaIbHBIX 33/1a4 110 TeMe «MeTaibl 1
WX COCAMHEHUSD).

57. |42 |TloaroroBka K KOHTPOJBHOM paboTe.

58. |43 |KonTpouabHasi padora Ne3 o Teme «MeTauiby.
Pasznen 3. KpaTkuii 0030p BaxHeiimux oprannyeckux semects (10 v)

59. |1 Opranndeckast XUMHSI.

60. |2 YrineBogoponsl. [IpenenbHbie (HACBHIMIEHHBIE) YTIIEBOIOPOIBI.

61. |3 Henpenenbaple (HEHACBIIEHHBIE) YIIIEBOIOPOIBI.

62. |4 [TpousBoHbIe yriieBoopo0oB. CIUPTHI.

63. |5 Kap6onoBbsie kuciaotel. Crnoxsbie 3¢upbl. JKUpHI.

64. |6 VTriaeBoasl.

65. |7 AmuHOKUCIOTHL. benku.

66. |8 [Toaumepsl.

67. |9 KonrpoJsbHas padora Ne4 «OpraHnyeckue cOeTMHEHUS»

68. |10 |Xwumus u 3mopoBbe. JlekapcTsa.
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