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l. IInanupyembie pe3yJabTaTbl 0CBOCHHUS Y4eOHOI0 NpeaMera

M3ydenne XuMUM B OCHOBHOM IIKOJE HAMpPaBICHO HA JOCTH)KEHUE OOYYAIOIIMMUCS
JTUYHOCTHBIX, METATIPEIMETHBIX U MTPEMETHBIX PE3yJIbTaTOB OCBOCHHUS YUEOHOTO TpeIMeTa
JIMYHOCTHBIE Pe3yJIbTAThI
JIM4HOCTHBIE ~pPE3yNbTaThl OCBOEHHMSA MPOrPaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs
JOCTUTAIOTCS B X0/1€ 00Y4eHHsI XMMUU B €IMHCTBE y4eOHON 1 BOCIIUTATENLHOMN ESTEIbHOCTH
Opranusanuy B COOTBETCTBUU C TPAJULMOHHBIMH POCCUHCKUMH COIMOKYJIbTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSMH, MPUHATHIMA B OOINECTBE MpaBWJIAaMH U HOpPMaMu
MOBEJICHUS. M CIOCOOCTBYIOT MpPOIECCaM CaMOIMO3HAHUS, CaMOPa3BUTUS U COIMATHM3AIIH
o0yyaromuxcs .

JIM4HOCTHBIE PE3yNIbTAThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHUCIE B YACTH:
IlaTpuoTHYecKoro BOCIUTAHUS
1) IICHHOCTHOTO OTHOIICHHSA K OTEYECTBCHHOMY KYyJIbTYPHOMY, HMCTOPUYCCKOMY H
HAyYHOMY HACJICIHI0, TIOHUMAHUS 3HAYCHUS XMUMHUYECKOW HAyKH B JKU3HH COBPEMEHHOTO
o0mecTBa, CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOU MH(POPMAITEH O MEPEAOBBIX JOCTHIKCHUIX U
OTKPBITUSAX MHPOBOW M OTEUECTBEHHOW XUMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTpOMCTBE MUpa 1 00IIECTRA;

I'paxaancKoro BOCHUTAHUSA

2)  TPEACTABICHUS O COIMANBHBIX HOpPMax M IMpaBWIAX MEKIHYHOCTHBIX OTHOIICHHI B
KOJUIEKTHBE,  KOMMYHUKAaTHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TOJIE3HOM,
y4eOHOHCCIIeIOBATEIbCKON, TBOPYECKOM M JPYrMX BHJAX JEATENbHOCTH; TOTOBHOCTH K
Pa3HOOOPa3HOM COBMECTHOW [ESTENbHOCTH TPHU BBIMOJHEHUN Y4eOHBIX, MO3HABATEIbHBIX
3a/1a4, BBIOJTHEHUH XUMUUECKUX SKCIIEPUMEHTOB, CO3IaHIH YUeOHBIX POCKTOB, CTPEMIICHUS
K B3aMMONOHMMAHMUIO M B3aUMOIIOMOIIM B MPOIECCe ATOM y4eOHON MesTeNbHOCTH; TO-
TOBHOCTH OIICHWBaTh CBOE TIOBEACGHHWE M TIOCTYNIKM CBOMX TOBapuIIed C TO3UIUU
HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHHMS TIOCIIEICTBHIA TTOCTYIIKOB;

IleHHOCTH HAYYHOTO NO3HAHMS

3) MHPOBO33PCHYECKMX MPEJCTABICHUA O BEIIECTBE W  XUMHYECKOM  PCaKIIHH,
COOTBETCTBYIONIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONIMX OCHOBY JIJIS
TIOHMMAHMS CYITHOCTH HAYYHOW KapTUHBI MHUPA; MPEACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHO-
CTAX Pa3BUTHUS MPUPOJBI, B3AMMOCBS3SIX UYEJIOBEKAa C MPUPOAHOU CPENOW, O POJIM XUMHUH B
TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

4)  To3HaBAaTEIbHBIX MOTHBOB, HANPABICHHBIX Ha IOJYYCHHEC HOBBIX 3HAHUH MO XUMHH,
HEOOXOUMBIX ISl 00BSICHEHHS HA0JII0aeMBIX MTPOIIECCOB U SBJICHUIA;

5) mo3HaBaTeIbHOM, HHPOPMAIIMOHHOW M YUTATEILCKOW KYJIbTYPhI, B TOM YHCJIE€ HABBIKOB
CaMOCTOSATENFHON PabOThl ¢ YUE€OHBIMU TEKCTaMH, CIIPABOYHON JHUTEPATYPOM, TOCTYIMHBIMU
TEXHHYCCKUMH CPEACTBAMH MH(DOPMAIIMOHHBIX TEXHOJIOTHA;

6) wumHTepeca K OOYYCHHIO U TIO3HAHUIO, JTFO003HATEIBHOCTH, TOTOBHOCTH M CITIOCOOHOCTH K
caM000pa30BaHMIO, IPOCKTHON M UCCIICI0BATEILCKON JAEATSIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJIEH-HOCTU U YPOBHS 00yU€HHS B aJIbHEHUIIIEM;

®opMupoBaHus KYJIbTYPHI 310POBbS

7)  OCO3HaHMS IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 37I0pPOBBII 00pa3 >KM3HM, OCO3HAHUS TMOCIEACTBUN M HEMPUATUS BPEAHBIX
NpHUBbIYEK (YMOTPEeOICHUS alKOrojs, HApKOTUKOB, KypeHHUs), HEOOXOAUMOCTU COOTIOACHHS
npaBui O€30MACHOCTU TPHU OOPANICHUH ¢ XMMHUYECKUMHU BEIIECTBAMHU B OBITY W pPEaTbHOM
KU3HU;



TpyaoBoro Bociuranus

8) wuHTepeca K TPAKTHYECKOMY U3ydeHHIO TpodeccHit W TpyAa pa3IM4HOTO pOJa,
YBa)XEHHE K Tpydy M pe3ylJbTaTaM TpPyAOBOW JAEATENbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS TNPEIMETHbIX 3HAHUM 10 XMMHH, OCO3HAaHHOTO BBIOOpa WHIMBUIYalbHON
TPAeKTOPUU MPOJOJIKEHHSI 00pa30BaHUs C YUETOM JIMUHOCTHBIX UHTEPECOB U CIOCOOHOCTH K
XUMUH, OOLIECTBEHHbIX WHTEPECOB U MOTPEOHOCTEH; YCHEIHOW NPOoecCHOHANIBHOM
JEATENbHOCTH W Pa3BUTHA HEOOXOAMMBIX YMEHHMH; TOTOBHOCTh aJalTHUPOBAThCA B
npoecCHOHANBHOM Cpejie;

JKO0JIOTHYeCKOr0 BOCIIUTAHUS

9)  9KOJOTHYECKH MEeIeco00pa3HOro OTHOIICHUS K MPHPOJE KAK MCTOYHHWKY JKM3HH Ha
3emMiie, OCHOBE €€ CYIIECTBOBAaHUS, TIOHUMAaHUS [IEHHOCTU 3[J0POBOr0 U Oe30macHoro oopasa
’KU3HH, OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY (U3MUECKOMY U TCHXHYECKOMY
3J0pOBBIO, OCO3HAHUS LIEHHOCTH COOJIOICHHS TIPaBUiI 0€30MacHOTO MOBEACHHS MpU padoTe ¢
BEILECTBAMM, & TAK)KE B CUTYalMsAX, YTPOXKAOLIUX 310POBBIO M KHU3HU JIIOACH;

10) cmocoOHOCTH TPUMEHSATH 3HAHHS, MOJNYYaeMble TPU M3YYCHHU XUMHH, JUIS PEHICHHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH NPU- POJHOM CPelloH, IOBBILIEHHS YPOBHS 9KOJIOTMYECKOM
KYJbTYpPbl, OCO3HAHUS IMI00ATBHOT0 XapaKTepa SKOJIOTHUECKUX MPOOJIeM 1 MyTel X pelieHus
IIOCPEICTBOM METOJIOB XUMHU;

11) SKONOTMYECKOTO MBINUICHNUS, YMEHHUS pPYKOBOJACTBOBAThCS KM B I03HABATEIHHOM,
KOMMYHUKAaTHBHOW M COMATIBHON NPAKTHKE.

MertanpeameTrHbie pe3yJbTaThl.

B cocraBe MeranpeAMETHBIX pE3yJbTaTOB BBIACHSAIOT 3HAYMMbIE IS (POPMUPOBAHUS
MHPOBO33pEHHsI 0OLICHAYYHbIE MTOHATHS (3aKOH, TEOpHs, NPUHIIUI, TUIOTE3a, (PaKT, CUCTEMA,
HpoLecc, SKCIEPUMEHT U AP .), KOTOPbIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX y4eOHBIX
npeaMeTax M T03BOJSIOT HAa OCHOBE 3HAHUU U3 JITHX NpPeAMETOB  (opMHpOBaTH
NPEJCTABICHUE O IETOCTHOW HAYYHOW KapTUbl MUPA, U YHUBEPCAJIbHbIE YUe€OHbIE JCUCTBUA
(mo3HaBaTeNbHbIE, KOMMYHHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE OOecmeynBarT ¢op-
MHpPOBAaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHPOBAHUIO U OCYIIECTBICHUIO YueOHOH
NEATENBHOCTH .

MeranpeaMeTHble pe3ysbTaThl OCBOEHHS 00pa30BaTeNbHOM MPOrpaMMbl 10 XUMUU
OTpPaXKaroT OBJIJICHUE YHUBEPCAJIbHBIMU II03HABATEIbHBIMU JEWCTBUSMH, B TOM YHCJIE:
ba30BbIMM TOTMYECKUMHU JEUCTBUAMU
1) yMeHHEM WCIOJb30BaTh MPUEMBI JIOTHYECKOTO  MBIIUICHUS TPH OCBOCHWUH 3HAHUIA:
pacKpbIBaTh CMBICH XUMHMYECKMX TOHSATUM (BBIAEIATH HX XapaKTEpHbIE TMPH3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JPYIMMHU MOHATHSIMH), UCIOJb30BaTh MOHATHS A 00bsC-
HEHUS OTIENbHBIX ()aKTOB U ABJIECHUI; BIOMpPATh OCHOBAHUS U KPUTEPUH IS Kiaccu(DUKauu
XUMHUYECKHX BEIIECTB M XMUMUYECKUX PEAKLUl; YCTaHABIUBATh MPUYUHHO-CIEJICTBEHHbIC
CBSI3M MEXAY OOBEKTaMH H3YUYEHMS; CTPOUTH JIOTMUYECKUE DPACCYKICHUS (MHIYKTUBHbBIE,
JEeTyKTUBHbIE, 110 AHAJIOTHH); JIEJIaTh BBIBOJIBI U 3aKJIIOYECHUS;

2)  yMCHHEM NPUMEHSTH B IPOIECCe MO3HAHUS MOHATHUS (MIPEIMETHBIC U METATIPEAMETHBIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, UCIOJIb3yeMble B XMMHH, MPEOOPa30BbIBATH IIUPOKO
IPUMEHSEMbIE B XUMHHM MOJEJIbHBIE NPEACTABICHUS — XUMUYECKUH 3HaK (CHMBOI
3JIEMEHTA), XUMHUUYecKas (opMyia M ypaBHEHHE XMMHUYECKOM pPEaKIUu — MpPH PeLIeHHN
y4eOHO-TI03HABATENbHBIX 33/1a4; C YYETOM 3THX MOJAENbHBIX TPEICTaBICHUI BBIABISATH U
XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKK N3yYaEMbIX O0OBEKTOB — XUMHUYECKHUX BELIECTB U
XUMHYECKUX PEAKIHii; BBIBIATH O0ILIHE 3aKOHOMEPHOCTHU, IPUUMHHO-CIEICTBEHHBIE CBA3HU U
NPOTUBOPEUHS B U3YUaEMBbIX IIPOLIECCAX U ABJIECHUAX; IpelaraTb KPUTEPUU Ul BbISBICHUS
3TUX 3aKOHOMEPHOCTEH M MNPOTUBOPEYHUil; CaMOCTOSATEIBHO BBIOMPATh CHOCOO pEIICHUS



y4eOHOW 3amaun (CpaBHMBaTb HECKOJIBKO BapUaHTOB pEIICHHMS, BbIOMpaTh Hambomee
HOJXOIAIINN C YIETOM CAMOCTOSATENHLHO BbIJIEIEHHBIX KPUTEPHEB);

ba3oBbIMU HCC/IEA0BATEILCKUME 1eHCTBUAMU

3) yMEHHEM HCIIOJIb30BaTh MOCTABICHHBIC BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, &
TaK)KE€ B KAayecTBE OCHOBBI sl (DOPMHUPOBAHMS THMIIOTE3bl MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbIX CYK/ICHUM;

4)  npuoOpeTeHUe OIbITa MO ITAHUPOBAHUIO, OPraHU3AIMU U MPO- BEJACHUIO YYCHHUUYCCKHX
HKCIIEPUMEHTOB: YMEHHE HAOMI0JaTh 32 XOJ0M IPOIecca, CaMOCTOSTENbHO MPOTHO3UPOBATD
ero pe3ynbTaT, (OpMyIHpOBaTh 00O0OLIEHHS M BBIBOJBI IO pE3yibTaTaM MPOBEAEHHOTO
OTBITA, UCCIIEIOBAHUS, COCTABIATH OTUET O MPOJIETAHHOM pabdorTe;

Paboroii ¢ undpopmanuei

5) yMeHueM BBIOMpaTh, AHAIM3UPOBATH W HHTEPIPETUPOBATH MHOOPMAIHMIO Pa3THIHBIX
BUJIOB U (POPM TPEACTABICHUS, MOTYYAEMYIO0 U3 PAa3HBIX MCTOYHUKOB (HAYUHO-MOMYJIspHAS
TUTEpaTypa XUMHYECKOTO COJEpXKaHUs, CHOpaBOYHBIE MMoco0Ous, pecypchl HHTepHETa);
KPUTHYECKH OLIEHUBATH MPOTUBOPEUUBYIO M HEJIOCTOBEPHYIO HHPOPMAIIHIO;

6) yMeHMEM NPUMEHATh pPa3JIMYHBIC METOJBI M 3alpoChl MHPH IOUCKE U OTOOpE
MH(OpPMALUM U COOTBETCTBYIOMIUX JAHHBIX, HEOOXOJUMBIX IJISi BBITIOJIHEHUS YYEOHBIX U
MO3HABATENLHBIX ~ 3aJau  ONPENEeNEHHOTO THUMA; MNpPUOOpETeHHEe OmbiTa B  00JacTH
UCIIONIb30BaHMsT MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH, OBIAJEHHE KYJIbTYpOH
aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM; CAaMOCTOSATENBHO BHIOMpATh
ONTUMANIBHYI0 (OpMY MpeAcTaBlieHUs MHOOPMALUN U WUTIOCTPUPOBATh PEIIaeMble 3a7adyu
HE- CIIO)KHBIMU CXEMaMH, TuarpaMMaMu, Ipyrumu popMamul rpaduku 1 UX KOMOUHAIMSIMU;
7)  yMEHHEM HCIIOJIb30BaTh W aHAJIM3UPOBATh B IPOIECCEe YUCOHOH M HMCCIEI0BATEIBLCKOM
JESITeNbHOCTH HWHGPOPMALMI0O O BJIMSHUM MPOMBIIIIEHHOCTH, CEJIbCKOTO XO3MHCTBA W
TPAHCIOPTA HA COCTOSIHUE OKPYKAIOIIEN MPUPOIHON CPEIBL;

YHuBepcaJTbHBIMH KOMMYHUKATUBHBIMH €l CTBUSIMU

8) ymeHHmeM 3agaBaTh BONPOCH (B XOA€ IHANOra W/WIM JUCKYCCHH) TIO CYIIECTBY
obcyxaaemMont Tembl, (OpMYIUPOBaTH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBHITIOJTHEHHS
NPEIJIOKEHHOM 3a/1a4H;

9) nmnpuoOpeTeHHE ONbITA MNPE3CHTAIMH  PE3yJIbTATOB  BBIMOJHEHUS  XUMHYECKOTO
IKCTIEPUMEHTa (J1ab0paTOPHOTO OMbITa, JJAOOPATOPHOU PAaOOTHI MO HCCICIOBAHHUIO CBOMCTB
BEIECTB, YUEOHOTO TPOEKTA);

10) 3amHTEpeCOBAaHHOCTH B  COBMECTHOM CO  CBEPCTHHKAMH  [O3HABATCIBHOH U
MICCIIEZIOBATEIbCKOM IEATEIHHOCTH TIPU PEIIEHUH BO3- HUKAIOMIMX MPo0JieM Ha OCHOBE y4éTa
OOIIMX MHTEPECOB U COTJIACOBAHHUS MO3ULUHN (0OCYXICHUS, OOMEH MHEHHSIMH, «MO3TOBBIC
IITYPMBI», KOOPAMHAIMS COBMECTHBIX JACUCTBHM, ONpEAEICHUE KPUTEPUEB 10 OIEHKE
Ka4eCTBa BBITIOJHEHHOM pabOThI U JIp .);

YHuBepcaIbHBIMU PeryJaSTHBHBIMH e CTBUSIMU

11) yMeHHMEM  CaMOCTOATEIBHO  ONMPEACNATh  ILEIM  JACATEIBHOCTH,  IUIAHHPOBATh,
OCYIIECTBIATh, KOHTPOJIMPOBATH M THpPU  HEOOXOJUMOCTH  KOPPEKTHPOBATH  CBOIO
JeATeNbHOCTh, BbIOMpaTh Haubomee dS(PGEKTUBHBIE CMOCOOBI pEIIeHUs y4eOHBIX |
MI03HABATENIbHBIX 3a]1a4, CAMOCTOSITEIbHO COCTABISATh WM KOPPEKTHPOBATH IMPEJIOKEHHBIN
aJrOpUTM JEHCTBUN TNpU BBHINOJHEHUU 3aJaHUN C Y4ETOM MOJYy4eHHS HOBBIX 3HaHUU 00
M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX;, OIEHHBATh COOTBETCTBUE MOJTYYEHHOTO
pe3yJbTaTa 3asiBICHHON LENH;

12) ymeHHWEM WUCIOJB30BATh W AHAIM3MPOBATH KOHTEKCTBI, IpEAjiaraeMble B YCIOBUH
3a71aHUN .

IlpenmeTHbIe pe3yabTaThl
8 KJIACC



HepBOHaqaanme XUMHNYECKHE NMOHATHUSA

I[Ipenmer xumuu. Posib XuMUM B )KU3HM 4esioBeKka. Tena u Beuiectsa. PU3nyecKue CBOMCTBA
BEIECTB. ATperaTHOe cOCTOsiHUE BelecTB. [IoHsaTHe 0 MeTogax mo3HaHus B XUMHUH. XUMUS B
cucrteme Hayk. YucTeie BeniecTBa U cmecu. CrocoObl pa3AeseHusl CMeceH.

ATOMBI U MOJIEKYJIbl. XUMHAYECKHE 3JIEMEHTHI. CUMBOJIBI XUMHYECKUX 3JIeMEHTOB. [IpocTeie 1
CJIO’KHBIE BeIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYECHHUE.

Xumunueckas (popmyiia. BaTeHTHOCTb aTOMOB XUMHYECKHUX JIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocrtaBa BemecTs. OTHOcUTENbHAsE aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJIsApHAs Macca .
MaccoBasi 10J1s1 XUMHUYECKOI'0 AJIEMEHTA B COEIMHEHUMU.

PU3NUECKUE M XUMHUYECKHE SIBICHUsS. XMMHUECKass peakuuss U e€ NpU3Haku. 3aKOH
COXpAaHEHHUsI MacChl BellecTB. XUMHUYECKHe YypaBHeHUs. Kilaccupukaums XHUMHUYECKHX
peaknuii (CoOeqUHECHUS, pa3I0KEHHUSI, 3aMEIICHHs, OOMEHa) .

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM NOCY1I0H, C IIpaBUjIaMu pabOThI
B JabopaTopuu U npuéMaMu OoOpallleHUs C JIa0OpaTOPHBIM OOOpPYJOBAaHHUEM; U3YUYCHUE U
onvcanue (PU3NYECKUX CBOWCTB OOpa3IIOB HEOPraHMYECKUX BEIISCTB; HAOJIOJACHHUE
(puzuye- ckux (IUIaBJIEHHE BOCKA, TassHUE JIbJa, paCTUpPAHUE caxapa B CTYyIKe, KUIIEHUE U
KOHJICHCAllMs BOJIbl) U XUMHUYECKUX (TOPEHHE CBEYH, IPOKAJIMBAHNUE MEJIHOMN IPOBOJIOKH,
B3aUMMOJICCTBUE MeJla C KHUCJIOTOM) SIBJICHUM, HAOJIOAEHHME U ONHWCAHUE MPU3HAKOB
MPOTEKAHUSI XMMHUUYECKUX peaKIUi (pas3jio’)KeHHE caxapa, B3auMOJIEHCTBHUE CEPHOI KHC-
JIOTBI € XxJlopuaoM Oapusi, paszioxeHue ruapokcuaa wmeau(ll) npu nHarpeBanum,
B3aUMOJICUCTBHUE keJie3a ¢ pacTBopoM coiin meau(ll)); nzydenue criocoOOB pazjiesieHUs
cmMeced (¢ IOMOULIBIO MarHurta, QUIBTPOBAHME, BbINApPUBAHUE, JUCTHUIUIALIMA,
xpomartorpadusi), INPOBEACHUE OYHCTKH IIOBApPEHHOM COJiM; HAOJIIOAEHUE U ONHUCaHHE
pe3yJbTaTOB IPOBEACHUsI ONbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMUsI MaccChl;
cOo3JlaHHE MoJesel MOJIEKYJ (IIapOCTEPIKHEBDIX) .

Ba:kHeiimue npeacTaBuTe Il HEOPraHM4YeCKUX BelIeCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopog — dJIEMEHT W OPOCTOE BEIIECTBO
Haxoxxnenune kuciopojia B Ipupojse, (u3nyeckue U XUMHUYECKHE CBOWCTBa (peakuuu
ropenusi) . Oxcuabl . [Ipumenenue kucimopoga . CrocoObl TIOMyYEHHUs] KHUCIOpoda B
mabopatopur W TpOMBINUIEHHOCTH . KpyroBopor kuciopoma B npupoae . O3oH —
aJUIOTpOIHasE MOAUGDUKAIUS KUCIOPOA .

TeruoBoit 3(dekT XUMHUYECKON peakiuu, TEePMOXUMHUUYECKHE YypaBHEHUsS, DHK30- U
SHJIOTEPMHUUYECKUE peaKuu. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/AyXa, yCHUJICHUE
MapHUKOBOro 3¢ dekTa, pa3pylnieHne 030HOBOT'O CIIOSI.

Boxopon — »3yaemeHT M mpoctoe BemecTtB. HaxoxaeHue BoaopoJia B NPUPOAE,
(pu3nyueckue U XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CITIOCOOBI TTorydeHusi. Kuciaorsl u comnm .

KomunuectBo BemectBa. Monb. MonspHas macca . 3akoH ABoragpo.

MossipabIii 00bEM Ta30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.
dusuyeckue cpoiictBa Boabl. Boma kak pacrtBopurelb. PactBopbl. HaceilieHHble u

HEHACBIIIEHHbIE PACTBOPHI . Pacmeopumocms eeujecmes 6 6ode.1 Maccopas 10715 BeliecTsa B
pactBope . XHMMHYECKHE cBoMcTBa BOAbl . OcHOBaHus . Poib pacTBOpOB B NpUpOAE U B
JKU3HU 4YeJioBeKa . KpyroBopoTt Boabl B mpupojie . 3arpsisHEHUE IIpU- pOAHBIX BOA . OXpaHa u
OYMCTKA MIPUPOAHBIX BOJ .

Knaccudukanuss Heopranumueckux coeauHeHui. Oxcunbl. Kriaccudukanumss OKCHIOB:
cojieoOpasyroniue (OCHOBHBIE, KHUCJIOTHble, aMQOTEepHble) U  HecoJieoOpasyrolye.
HomeHnknaTtypa OKCcHIOB (MeXIyHapodHas M TpuBHajlbHas). PU3MUECKHE U XUMHUYECKHE
CBOMCTBA OKCUIOB . [lorydeHne OKCUI0B .

OcHoBanus. Kriaccudpukamusi OCHOBaHMN: MIEIOYM UM HEPACTBOPUMBIE OCHOBaHUS.
HomeHnkmatypa ocHoBaHui (MeXIyHapoaHas W TpUBHalIbHas1). OU3NUECKHE U XUMHUYECKHE
cBoiicTBa ocHOoBaHui. [lorydueHre ocHOBaHMIA .

Kucnorel. Knaccudukanmss xucnor. HomeHknarypa KucioT (MeXIyHapogHas U
TpuBHaIbHAasA). PU3NYECKUE U XUMHUYECKUE CBOMCTBA KUCIOT. P aktuBHOCTH MeTtauioB H.
H . bekerosa. [1o- 1yyeHue Kucior .

Comu. HomenknaTtypa coneil (MeXAyHapoAHas W TpHUBUAJIbHAS).
du3nyecKkue U XUMHUYECKHEe cBoiicTBa coiied. [lomyuenue cosen.

I'eneTnueckas cBsi3b MEXKYy KJIaCCAMHU HEOPraHUYECKUX COSTUMHEHUH.



XVMHAYECKUU DKCIIEPUMEHT: KAauEeCTBEHHOE ONpEAEJIEHUE COJACpKaHUsl KHCIJIOpOoJa B
BO3/yX€; IOJIydeHHUEe, COOMpaHHWE, pacIllO3ZHAaBaAaHHE M H3YyUYEHHE CBOMCTB KHCJIOPOJA;
HaOJFOJIECHNE B3aUMOJCHUCTBUS BEIIIECTB C KHCIOPOAOM UM YCIOBHS BO3HHUKHOBEHHS U
MpEeKpalieHus TOpeHus (MoXkapa); 03HAKOMJICHHE C OoOpa3iiaMu OKCHUIOB M OMUCAHUE HX
CBOHWCTB; MOJy4YCHHE, COOMpaHHWE, pacIllOZHABAaHWE ¢ W3yUYCHHE CBOWCTB BOJOpOAa
(ropenwne); B3auMoaecTBUEe BOsopoaa ¢ okcuiaom Meau(Il) (BO3MOXKHO HCITOJIB30BaHUE
BHUJIECOMATEPHAJIOB); HAOJIOACHUE OOpa3loB BEHISCTB KOJHUYECTBOM |  MOJIb;
HCCJIEJIOBAaHUE OCOOEHHOCTEN PACTBOPEHUSI BEIIECTB C PA3JIMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJIEHHE PACTBOPOB C OIIPEACIEHHON MAaCCOBOMU JI0JIEH PACTBOPEHHOI'O BELIESCTBA;
B3aMMOJICICTBHE BOJBI C MeTajulaMu (HaTpueM ¢ KajablueM) (BO3MOYKHO
HUCIIOJIb30BAaHUE BHJICOMATEPUAJIOB); OIMPEACICHHUE PACTBOPOB KHCJIOT M ILEJIOYEeH C
OOMOIIBIO HWHAWKATOPOB; HCCIEIOBAaHUE OOpa3lOB HEOPraHMYECKUX BEILIECTB pas-
JIUMYHBIX KJIACCOB; HAOIOJICHUE N3MEHEHUSI OKPACKH UHIUKATOPOB B PACTBOPaX KHUCIIOT
U Ieoveii; uzydeHue B3aumonacucTBus okcuaa wmeau(ll) ¢ pactrBopoMm cepHoi
KHUCJIOTBI, KUCIIOT C METa/JlaMH, PEaKIui HEeUTpaJin3alnu; MoJIyuYeHUe HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OJHOIO0 MeTajlla APYTMM H3 pacTBOpa COJIM; pELICHUE
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o TeMme «BaxuHeWmme Kiacchl HEOPraHUYECKHUX
COECIUHEHUI.

Ilepuoanvecknit 3akon u Ilepumogmueckass cucrema xumuyeckux 3iemenros . H.
MenneneeBa. CTpoenue aToMOB.

Xumuyeckas cBf3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIHI

IlepBbie TIOMBITKH KJIACCU(PUKAIIMH XUMHUYECKUX »dJIeMeHTOB. l[loHsiTMe 0O rpymnnax
CXOIHBIX DJIEMEHTOB (IIEJIOYHBIC U IICJTOYHO3EMEIbHBIC METAJJIbI, TAJIOT€HbI, UHEPTHHIC
raspl) . DJIEMEHTBI, KOTOpbIe 00pa3yoT aMm(pOTEepHbIE OKCUABI U THJIPOKCH/IHI .

Ilepnonnueckuin 3akoH. Ilepuonmueckas cucrema xumuyeckux d3iemeHtoB J[. U.
MenneneeBa. Koporkornepuoanast u juimHHONepoaHass ¢opmbel  [leproandeckoil  CHCTEMBI
xumuueckux  anemeHToB . M. MenneneeBa. Ilepuoabl u rpynmbl. PU3HYECKUIN CMBICI
NOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYHITBI DJIEMEHTA.

Ctpoenune atromoB. CocTaB aTOMHBIX sijep. M3otombl. DnekTpoHbl. CTpOEHHE SIEKTPOHHBIX
obosiouek aroMoB mepBbIx 20 xmMmuueckux dieMeHToB Ilepmommyeckoit cuctemsr . .
MenpeneeBa. XapaKTepUCTUKA XUMHUYECKOTO JIEMEHTA MO €r0 MOJOoXEHUI B llepuoanueckon
cucteme /[ . 1. Mennaeneena .

3aKOHOMEPHOCTHU U3MEHEHUS paauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TrpyIlIllaM M MEepuojiaM. 3HA4YE€HUE
Ilepunonnueckoro 3akoHa u llepuoOJAUYECKON CHUCTEMBI XHMHYECKHX DJIEMEHTOB IS
pa3BuUTHsI HaAyKd U mpakTku. . 1. MenaeneeB — y4€HbIN U TpakJaHUH.

Xumuyeckas CBS3b. KoBanenTnas (monsipHas u HETOJISIpHAsi) CBS3b.
DJEKTPOOTPULATENBHOCTh XUMHUYECKHUX 31€EMEHTOB. MlOHHAs CBA3b.

Crenenp okuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakinu. [Iporeccrsl okucieHus
" BoccTaHOBJIeHUs . OKUCIUTEIN U BOCCTAHOBUTEIIH .

XUMHYECKUN SKCIEPUMEHT: U3ydYeHHE OOpa3lloB BEIIECTB METAJIOB U HEMETAJUJIOB;
B3aUMOJICUCTBHUE THUAPOKCHAA IIMHKA C PAcCTBOpPaMH KHCJIOT W IIEJIOYeH; MPOBEJICHHUE
ONBITOB, WUIFOCTPUPYIOUIMX TMPUMEPHI OKHCIHUTEIbHO-BOCCTAHOBUTEJILHBIX pPEaKIINi
(ropeHwue, peakiuu pa3Io>KeHUsI, COCTUHEHUS ).

Me:xnpeameTHble CBS3H

Peanuzanuss MeXnpeaMeTHBIX CBSI3CH nopu U3YyUYEHUHU XHUMHUHU B 8 KJlacce
OCYIIIECTBIISIETCS YU€pPe3 HUCIIOJIb30BAaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TMOHSITHUN, TaK
u MOHSATHUH, SIBIISITFOIITX CSI CHCTEMHBIMH OISt OTJCIBbHBIX OpEeAMETOB
€CTECTBEHHO-HAYy4YHOT O 1IUKJIA.

OOmue ecTeCTBEeHHO-HAyYHBIE TMOHSATHS: HAYYHBIH (akT, THUIOTe3a, TEOpHUs, 3aKOH,
aHalln3, CHHTE3, Kjiaaccudukaius, TMTEPUOJIUIHOCTh, HAOIIOJICHUE, JOKCIICPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIECIb, SIBJICHUE.

dus3uka: mMarepusi, aToOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHI, HU30TOIIbI,
pPaIuoOaKTUBHOCTB, MOJICKYJa, JJIEKTPUYUYSCKUU 3apsiji, BEIIEeCTBO, TEJI0, OO0BEM,



arperaTHOE€ COCTOSIHUE BEILECTBA, a3, (PU3NYECKHE BEIUYHHBI, €AUHHUIBI U3MEPEHUS,
KOCMOC, IJTaHETHI, 3BE3161, COMTHIIE.

Buomnorus: ¢orocunres, apixaHnue, omocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpaAJIbI, TOPHBIE IIOPOJIbI, IIOJE3HBIC
HCKOITaeMbI€, TOIIJINBO, BOAHBIC PECYPCHL.

9 KJIACC

BelecTBo u xuMHYecKas pPeaxkuus

I[lepunonnueckuin 3akoH. Ilepuonuueckas cucrema xXuUMHYeCcKuX 3ieMeHTtoB J[. H.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHMH CBOMCTB XUMHYECKHUX
AJIEMEHTOB IIEPBBIX TPEX IEPHUOAOB, KaJHs, KAIBLUS U UX COCAUHECHUHW B COOTBETCTBUHU C
IIOJIO’KEHUEM JIEMEHTOB B [Ieprnoanueckoi CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenune BelmiecTBa: BHUAbI XUMHUYECKOM CBSA3U. THIIBI KPUCTAJUIMYECKHUX PEHIETOK,
3aBUCHMOCTH CBOMCTB BEIIECTBA OT TUNA KPUCTAJUIMYECKOU PEIIETKU U BUAA XUMHUYECKONU
CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKHMX BEUIeCTB (MEXIyHapoaHas U
TpUBHUAJIbHAs]). XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K PA3JIMUHBIM KjlaccaM
HEOPraHWYE€CKNUX CO- EAUHEHUN, TEHETUYECKAas CBsI3b HEOPraHNYECKNUX BEILIECTB.

Kiaccuukanuss XUMHUYECKHX pEaKuii 110 pa3jIuYHbIM IIpU3HAKaMm (10 YHUCITYy U
COCTaBY Y4YacCTBYIOIIMX B PEaKIUM BEIIECTB, 10 TEIUIOBOMY 3(G(EKTy, M0 HU3MEHEHHIO
CTEIIEHEH OKMCJIEHHSI XWUMHUYECKHX JJIEMEHTOB, IO OOpaTUMOCTH, MO YYacCTHIO
KaTajau3aTopa). DK30- U SHJAOTEPMHUUECKHE PEAKIIMH, TEPMOXHMHUUYECKHUE YpPaBHEHHUS.

IMoasiTHE O CKOpOCTH XUMHUYECKOU peakuuu. [loHsaTHE 00 0OOPATUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusax. [IoHaTHEe O TOMOI€HHBIX U I'€TEpPOr€HHBIX peakuusix. [louamue o
Xumuueckom pasnosecuu. Paxmopwl, GIUAIOWUE HA CKOPOCMb XUMUYECKOU pearyuu u
nojodicenue xumudeckozo paenoeecusi. (OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEaKIIUU,
AJIEKTPOHHBIN OajlaHC OKHCINUTEILHO-BOCCTAHOBUTENbHON peakuinu. CocTaBlieHHUE YPaBHEHUHN
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUHUH C HCIIOJB30BAaHUEM METOZA DSJIEKTPOHHOI'O
OanaHca. Teopusi PIEKTPOIUTUUECKON JMCCOLUMAIUU. DJIEKTPOJIUTBI U HE- JJIEKTPOJIHUTHI.
KaTtnonsbl, aHnoHBI. ME€XaHU3M JOMCCOLMAIMM BELIECTB C PAa3JIMYHBIMU BUJAMH XUMHUUYECKOU
cBsa3u. Crenenp nucconuanuu. CuiabHbIe U clalble JIEKTPOJIUTHI.

Peakumn nonHoro oomeHa. Y cjoBUsI MPOTEKAHUS PEeaKIiii HOHHOTO OOMeHa, MOJTHbIE U
COKpaIlI€HHbIE MOHHBIC ypaBHEHUs peakiiuii . CBOWCTBa KHCJIOT, OCHOBAaHUU W COJied B
CBETE MPEJICTABICHUN 00 3JIEKTPOIUTHUECKOHN nucconuanuu . KauecTBeHHbIE peakiiiu Ha
UOHBI . [lousimue o cuopoauze coneu .

XUMUYECKUUN DKCIIEPUMEHT: O3HAKOMJIEHUE C MOJACISIMH KPHUCTAJUIMYECKUX PEIIETOK
HEOPraHUYEeCKHUX BEMIeCTB — METaJUIOB U HeMeTa/yioB (TrpaduTa U ajamasa), CIOKHBIX
BEIIECTB (XJIOpUJIa HATPHs); HMCCICAOBAHUE 3aBHCUMOCTH CKOPOCTH XHUMHYECKOU
peakuu OT BO3ACHUCTBUS Pa3IUYHBIX (PAaKTOPOB; HCCIEIOBAHHUE DIICKTPOMPOBOIHOCTU
pacTBOPOB BEIIIECTB, TIpoOIlecca IUCCOIMHAIUU KHCIIOT, MIEJIOoYer W cojied (BO3MOYXKHO
HUCTIOIB30BaHNUE BHUJICOMATEPHUAIIOB); TIPOBEJICHUE OIIBITOB, HWLTIOCTPUPYIOMIUX MPU3HAKUA
MPOTEeKAaHUsI peakuii HWOHHOTrO oOMeHa (oOpa3oBaHME oOcaaKa, BBIICJICHHE Trasa,
oOpa3oBaHue BOJBI); ONBITOB, WLTIOCTPUPYIOIIUX OpUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX  peaknuii  (rOpeHWe, pPEeaKIuu  Pa3JI0XKESHHUs,
COCAWHEHUs); paClO3HABAaHUE HEOPTaHHUYECKUX BEIIECTB C IMOMOIIBIO KauyeCTBEHHBIX
peaKInii Ha MOHBI;, PENICHUE dYKCIICPUMEHTAIBHBIX 3a1a4 .

HeMeTasibl U UX cOeTHHEHHS

OO6m1ast xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHMSI aTOMOB, XapaKTE€pHbIE CTEIEHU
okucienuss . CTtpoeHHe U (PU3MUECKHE CBOMCTBA MPOCTHIX BELIECTB —  TaJION€HOB
XHUMHYECKHE CBOMCTBAa Ha OpUMeEpe XJjopa (B3aUMOAEHCTBHUE C MeTajllaMH, HEMETaJUlaMHu,
miesioyamMu) . XJI0pOBOJIOPOI,

ComnstHasg KuCJIOTa, XMMHYECKHE CBOICTBa, MOJIydeHHE, IpUMeHeHue. JleilictBue Xxjopa U
XJIOPOBOJAOPOJIa Ha OpraHU3M 4YeJIOBEKa . Baxnelne Xjaopuabl M HUX HaXOXKICHUE B
NIpUpOAE .



O6mast xapaktepuctuka 3jeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEpPHBIE CTEIIEHU OKHUCIICHUS.

Ctpoenne u (U3MYECKHE CBOWCTBA TIPOCTHIX BEIIECTB — KHUCIOpOJa H CEpHL
AJTOTpOTIHBIE MOAU(MUKAIIMK KHUCIOpOoJa ¢ Ccepbl. XHUMHYECKHE CBOWCTBA CEpPHI
CepoBonopos, crTpoeHHe, (HU3NUECKHE ¢ XUMHUYECKHe cBoiicTtBa . OKCUIBI Cepbl Kak
MpEJICTaBUTENN  KUCIOTHBIX OKcHAOB . CepHas KuciaoTa, (GU3MUYECKHE U  XUMHYECKHE
cBoicTBa (00ImIMEe Kak MOPEACTaBUTENS KiIacca KUCIOT W chnenududeckue) . XMMHICCKUE
peakluu, JeKallue B OCHOBE IPOMBIIUICHHOrO crnocoba MOJIy4YeHUs] CEPHOW KHCIIOTHI
I[Ipumenenne . Conm CEpHOM KHUCIOTHI, KAa4yeCTBCHHas peakuus Ha  cyJb(aruon
Haxoxxnenue ceprl u €€ COeIMHEHUN B IPUPOJIE . XUMHUUYECKOE 3arpsi3HEHUE OKpPY Karomieun
cpellbl COCIMHEHUSIMU cepbl (KUCJIOTHBIC JIOXKIW, 3arpsA3HEHHE BO3JAyXa M BOJIOEMOB),
CHOCOOBI €ro MpeI0TBPAILICHUS .

OO6miast xapakTepucTuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepPHBIEC CTEIIEHU OKHUCIICHUSI.

A3OT, pacnpocTpaHeHue B Mpupoje, puandyeckue U XuMudeckue cBoiictBa . Kpyrosoport
azora B TpUpose . AMMHAK, ero (U3NYECKHE U XUMHUYECKHE CBONCTBA, MOJIYyYCHHE H
npumeHernue . Conu aMMOHUS, UX (PU3UYECKHME U XUMHUUYECKHE CBOMCTBA, MPUMEHEHHE
KadecTBeHHast peakiiusi Ha HOHBI aMMOHHUS . A30THasI KUCJIOTa, €€ mojydeHune, (pusndeckue u
XUMHYECKHE CBOMCTBa (00IIMe KakK MPEeJICTaBUTENs Kjlacca KHCIOT HW crnenuduyeckue) .
Hcnonb30BaHue HUTPATOB M COJIEM aMMOHHS B Ka4e€CTBE MHUHEPAJBbHBIX YyI0OpeHUMH
XuMHUYecKoe 3arps3HEHHE OKpPY’Kalomlel cpelbl COeOUHEHUSIMU a30Ta (KUCIOTHBIC JOXKIH,
3arpsi3HeHUE BO3/QyXa, MOUYBbI U BOJOEMOB) .

docdop, amtorponasie Mmogudurkanuu docdopa, GunIecKkue U XUMHUUCCKHE CBOMCTBA .
Oxcun dochopa(V) u dochopras kuciaora, (puU3HMIEeCKHe U XUMHUYSCKUE CBOWCTBA,
nonyyenue . Mcrions3oBanue pocdaToB B KaueCTBE MUHEPAJIbHBIX YIOOPEHU .

OOmass xapakrepuctuka 31eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOSHHSI aTOMOB,
XapaKTepPHBIE CTEIIEHU OKUCIICHUS. YTIIEPO/, aJUIOTPOIHBIE MOAU(PUKAIINN, PACHPOCTPAHCHUE
B IIpU- poJie, pU3HNUEeCKue U XUMHUUYecKHue cBoicTBa. Ancopbuus . Kpyrosopor yriepona B
npupone . Okcuabl yrieponaa, ux (pu3ndeckne M XUMUYECKHe CBOWCTBa, JCHCTBHE Ha
J)KUBBIE OpPTraHU3MBblI, MOJYYE€HHUE U MPUMEHEHHE . DKOJOTM4YecKue MpoOeMbl, CBA3aHHbBIE C
okcuyoM yriepoaa(lV); rumoresa rino0aabHOTO MOTENJICHUS KJIMMAaTa; MapHUKOBBINA 3P EKT .
VYronpHas Kuciora U €€ COoJM, UX (PU3MYECKMEe U XMUMHYECKHE CBOMCTBa, MOJy4YE€HUE H
npuMmeHenue . KadectBeHHast peaknus Ha kapOoHaTuoHBI . Mcrosip3oBaHue kapOOHATOB B
OBITY, MEIMIIUHE, TPOMBIIIIEHHOCTH U CEJIBCKOM XO3SICTBE .

IlepBoHauanpHBIE TOHSATHSI 00 OpPraHWYECKHX BEMIECTBAaX KakK O COCHUHECHMSIX
yrieposa (MeTaH, 3TaH, TUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCyCHas KHUcJoTa). Mx
cocmas u xumuyeckoe cmpoetue. IIoHATHE 0 OMOJTOTUYECKH BaXKHBIX BEMIECTBAX: XHUpPaX,
Oenkax, yIJeBoJax — M HUX pOJM B JXU3HM 4eJloBeka. MamepuanvHoe eouncmeo
Op2aHUYeCcKUX U HeOP2AHUYEeCKUX COeOUHEHUU.

KpemHuuii, ero ¢usmyeckne M XHMHYECKHE CBOWCTBa, IIOJyY€HHE U NpPUMEHEHHE.
CoenuHenuss KpeMHusi B Tnipupoae . OOmue npeacraBiaeHust 00 okcuae kpeMHus(IV) u
KpeMHueBOM kuciore . Cuiaukarbl, HX HCHOJb30BaHUE B OBITY, MEIUIIUHE,
MNPOMBIIJICHHOCTH . Baowchevwue cmpoumenvHvlie Mmamepuanbl. Kepamurkd, CmeKo,
yemenm, 6emon, ducenezooemon. Ilpobremvr 6€30nACHO20 UCNONBLIOBAHUA CIMPOUMENbHBIX
Mamepuaios 8 NO8CEOHEBHOU IHCUZHU.

XUMUYECKAN SKCIECPUMEHT: H3yUYeHHE OOpa3lOB HEOPTaHWYECKHUX BEIISCTB, CBOWCTB
COJITHOM KHMCJIOTHI; IIPOBEACHUE KaUeCTBEHHBIX pPeaKIMii Ha XJIOPUJIMOHBI U HAaOIIOeHUE
MPU3HAKOB UX IMPOTEKAHUS; OIBITHI, OTpaKArOIe (PU3NIECKUE U XUMHUYSCKHUE CBOMCTBA
rajJoreHoB M WX COeIUHEHUH (BO3MOXXHO HCIIOJIB30BAaHUE BHJICOMATEPHUAIIOB);
O3HAKOMIJICHHE C 00Opa3iiaMu XJIOPUIOB (TaJOr€HUIOB); O3HAKOMJICHHE C 0Opa3aMu Cephl
u e€ coeauHEHHUsIMU (BO3MOXKHO HWCHOJIb30BAaHUE BHJICOMATEPHUAJIOB); HAOIIOACHUE
nporecca oOyriIuBaHUS caxapa MOJ JICHCTBUEM KOHIIEHTPHPOBAHHOW CEPHOUM KHUCIIOTHI;
U3yYeHHE XHMHYECKHX CBOWMCTB pa30aBJIEeHHONW CEpHONW KHCJIOTHI, IIPOBEICHHE
KAaueCTBEHHONW peakluu Ha cyjab(aT-uoH U HaOJI0JCHHE NOpHu3HAKa €€ NOpOTEKaHUs;
O3HaKOMJICHHE C (PUUYECKUMHU CBOMCTBaMU a30Ta, ¢ochopa U HUX COESAUHEHUM
(BO3MOYKHO HCIIOJIL30BaHUE BHJICOMAaTEepHATIOB), oOpa3liaMu a30THBIX U (HOChHOpHBIX



yJI0OpeHuil; ToiaydeHue, coObupaHue, pacrno3HaBaHHUE W H3YyUYCHHUE CBOMCTB aMMHAaKa;
OpOBEACHUE KAaUYECTBEHHBIX pEaKIMUi Ha HOH aMMOHHus Hu (docdaT-MoH U HU3ydEeHHE
NPU3HAKOBUX IPOTEKaHUs, B3aMMOJICHCTBUE KOHLEHTPUPOBAHHON a30THOU KUCJIOThI
C Meapio (BO3MOXKHO HCHOJIb30BaHME BHJICOMAaTEpHUATIOB); HU3y4dYEeHHUE MoAeiel
KpPUCTAJUIMYECKUX penIi€éTok anmasza, Trpadwura, QyuiepeHa; O3HAKOMIICHUE C
OPOILIECCOM  aJICOPOLIMU  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM  YIJIEM U
YCTPOMCTBOM IIPOTHBOrasa; IIOJIyde€HHE, COOHMpaHWe, pacno3HAaBaHHUE M H3yUYCHHE
CBOMWCTB YIJIGKHCJIOTO Ta3a; IIPOBEJICHHWE KadyeCTBEHHBIX peakiuil Ha KapOoHaAT- U
CUJIMKAT-UOHBI U M3YYEHUE MPU3HAKOB UX MPOTEKAaHHS; O3HAKOMJIEHUE C NPOAYKLMEN
CUJIMKAaTHOW IIPOMBIIUIEHHOCTH; PEUICHUE JSKCOEPUMEHTAJIBHBIX 3aJad II0 TeMe
«BaskHeHnIne HEMETAJUIBIU UX COCIUHECHUS.

MeTamibl ¥ MX COeJHHEHUS

OOmias xapakTepUCTHKa XUMHUYECKHX JJEMEHTOB — METaJUIOB HA OCHOBAaHUHM HX
nosioxkeHust B Ilepuonuueckoit cucreme xumuueckux sinemMeHToB . M. MenneneeBa u
cTpoeHuss atomMoB. CTpoeHHe MeTajuioB. MeTralmdeckass CBs3b M MeTaJUIM4ecKas
KpUCTAJUTUYECKasi peméTKa. OIJICKTPOXUMHUYECKUN PsJ  HaIPsSHKSHUH METAJLIOB.
dusnyecKkre 1 XMMHUYECKHEe CBOMCTBAa MeTaiioB. OO01IHe cnocoObl MOJTYyUYSHHUSI METaJIOB.
[TonsiTue 0 KOppPO3UM METAIIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT KOppo3uu. CnjiaBbl
(cTanb, 4yryH, JIOpaIfOMHUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIIJICHHOCTH .

[Hlenounbie MeTAIBL: TTOJIOKEHUE B [lepuognyeckor cUCTeEME XUMHUYECKUX AJIEMEHTOB /.
N . MenaeneeBa; CTpOEHHUE UX aTOMOB; HAXOXKJIEHHUE B IpupoJiec . PU3ndecKknue 1 XMMHUYECKHUE
cBoiicTBa (Ha mpuMepe HaTpus U Kanus) . OKcuapl W TUAPOKCHUIBI HATpUs W Kajus .
[IpuMeHeHnEe MIETOYHBIX METAJJIOB U UX COCTUHEHUM .

[lemoyHo3emenbHble MeETaIbl MarHuii W Kajlbluil: nonoxkeHue B llepuoanueckoit
cucreMe XuMuueckux snemMeHToB . 1. MenaeneeBa; CTpo€HUE UX aTOMOB; HaXO0XJICHUE B
npupoae. PU3nYecKuen XMMUYECKUE CBOMCTBAa MarHus U Kajablus. BaxxHelmne coequHEHUs
Kanblus (OKCHUJ, TUAPOKCHUI, colin). JKECTKOCTh BOABI U CIOCOOBI €€ yCTpaHSHUS .

AnromuHui: mionoxkenue B llepumommyueckoid cucrteMe XumMudeckux siemeHToB JI. .
MeHnpaeneeBa; CTPOCHME aTOMa; HaxoXJAeHWE B Tmpupoae. DPU3NYECKME U XUMHYECKHE
CBOMCTBa amoMUHUSA. AMGOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHUIA ATTFOMUHHUSA .

Keneszo: mnonoxenune B Ilepmoamueckoid cucreme Xumuyeckux nsiaemeHtoB JI. .
MeHnpaeneeBa; CTPOCHHUE aTOMa; HAXOXACHHE B nOpupoae . PU3BHUECKHE U XHUMHUYECKHUE
cBoiicTBa xene3a . Okcunapl, Tuapokcuasl u conu xkenesa(ll) m sxemesza(Ill), ux cocras,
CBOMCTBAMH IOJyUYECHHUE .

XUMHUYECKUN JSKCIEPUMEHT: O3HAKOMJIEHHE C oOpas3liaMu METalJIOB M CIUIaBOB, HUX
(puznyeckumMu CBOWCTBaMH; H3YUYCHHE PE3yJIbTATOB KOPPO3UHU METAJIOB (BO3MOXKHO
HUCIIOJB30BaHUE BHUJICOMATEPUAITIOB), OCOOEHHOCTEN B3aUMOJAEUCTBUSI OKCHIA KaJIbIIHS
U HaTpusi ¢ BOAOH (BO3MOXXKHO HCIIOJIb30BaHUE BHIAEOMATEPHAJIOB); HCCIEI0OBaAHUE
CBOMCTB JKECTKOW BOJBI; IIpoliecca TOPEHHs JKejle3a B KHUCIOpPOoae (BO3MOXXHO
HCMOJIb30BaHUE BUJICOMATEPUATIOB); MPU3HAKOB IMPOTEKAHUS KAa4eCTBEHHBIX peaKIIni
Ha UOHBI (MarHWs, KaJbIHUs, aIFOMUHUS, ITUHKA, kee3a(ll) u xene3a(lll), meau(Il));
HaOJIIOAEHUE U OITMCAaHWE MPOIIECCOB OKpAIlIMBAaHUS TUIAMEHU MOHAMH HATpPUs, KaJTus
U KaibIlusg (BO3MOXHO  HWCHOOJIb30BaHUE  BHUJACOMATEPHAIIOB);  HCCIECIOBAHUE
aM(OTEepHBIX CBOWCTB THAPOKCHAA AaIOMHUHUS W THAPOKCUIA IIMHKA; pEIIeHUEe
AKCIIEPUMEHTAIIBHBIX 3a7a4 MO Te-Me « BakHeHIne MeTaJuTbl U UX COSTUHEHHUS.

XuMHs H OKpYKAKOIIas cpeaa

HoBrle mMaTtepuanbl U TEXHOJIOTMU. BemiecTtBa U Marepualibl B IOBCEAHEBHOMW >KHU3HU
4eJloBeKa. XUMHUS U 300pOBbe. be3omacHoe HCIonb30BaHUE BEILIECTB U XUMHUYECKUX
peaknuii B ObITy. IlepBasgs momMols Opu XUMHYECKHUX OXKOraxXx U oTpaBiieHUsIX. OCHOBBI
DKOJIOTUYECKOM TI'PaMOTHOCTH. XHMHUYECKOE 3arpsi3HCHUE OKpYJKalwllenl cpenbl
(npenenpHas monmyctumasi koHeHTpanus BemectB — I[IJIK). Poms xumum B pemeHun
SKOJOTHYECKUX MPOOIIEM.

[IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOAOB (Yrojib, IPUPOIHBIN ra3, He(PTh), MPOTYKTHI UX
nepepadoTKH, UX POJIb B OBITY U MIPOMBIIIIJIEHHOCTH.



XUMUUECKUN dKCIEPUMEHT: U3y4YEHHE 00pa3loB MaTEepHajioB (CTEKJIO, CIUIaBbl METAJIOB,
MOJIMMEPHbIE MaTepHaJbl).

Me:xnpeaMeTHbie CBSI3H

PeaJ'II/ISaI_II/ISI MEXKITPEIMETHBIX CBs3el Ipu HU3YyUYCHHUHN XUMHHN B 9 KkJiacce
OCYHICCTBIIACTCA YCPEC3 MCIIOJIB30BaAHUC KaK O6I_L[I/IX CCTCCTBCHHO-HAYYHbIX HOHSITHfI, TakK
58 HOHHTHﬁ, SIBIIAIOIITMXCAA CUCTCMHBbIMH HJIA OTAOCJIIBbHbBIX IpeaMETOB
CCTCCTBCHHO-HAYYHOI'O IHUKJIA.

OOmue ecCTeCTBEHHO-HAyYHbIC IOHSATHS: HAy4YHBbIM (aKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHaJgM3, CHHTE3, Kllaccuukamus, NEePHOAUIHOCTh, HAOJIOACHUE, HSKCIICPUMEHT,
MOJCIUPOBAHUE, HU3MEPCHHUE, MOJC/Ib, SIBICHHE, MNApPHUKOBBIU 3AddekT, TexHosorus,
marepuaibl. dDusmka: Marepus, aTroM, dJICKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
HN30TOIIbI, paIII/IoaKTI/IBHOCTB, MOJIGKyJIa, BJIeKTpI/I‘-IeCKI/Iﬁ 3ap51,£[, HpOBOI[HI/IKI/I,
MOJIYITPOBOJHUKH, JUIJICKTPHUKH, (HOTORIJISMEHT, BEIIECTBO, TEJIO, O00BEM, arperatHoe
COCTOSIHHE BEIIIECTBA, T'a3, paCTBOP, PACTBOPUMOCTH, KPUCTAJLUTUIECKasl peIIETKA, CILIABHI,
(puznyeckre BEIIMYUHBI, SAUHHUIIBI H3MEPEHUS, KOCMHYECKOE IIPOCTPAHCTBO, ILIAHCTHI,
3BE3161, COTHIIE.

Buonorusi: dporocunTes, apixaHue, ouocdepa, SKocUCTEMa, MUHEPAIbHBIC yI0OpeHMS,
MHKPODJICMEHTBI, MAaKPO3JIEMEHTHI, TUTATCIbHBIC BEIIISCTBA .

I'eorpadusa: armocdepa, ruapocdepa, MHHEpadbl, TIOPHBIC IOPOJIbI, IIOJIC3HBIC
HCKOITa€MBbIC, TOIIJIMBO, BOAHBIC pecypcm.

l. Conep:xanue yueOHOro npeamera

8 Kkiacc
Coaepixanue Koum "3 N3 | Moayas «IlIkoJbHBINH YPOK»
YecTB | HUX — | HUX —
0 n/p( K/p
4yacoB | J/p)
PA3JAEJI 1. Hauaneueie | 20 1 YCTAHOBJICHHE JIOBEPUTEILHBIX  OTHOIICHHHA
MMOHATHUS 1 3aKOHBI MEXAy  yduTeleM u - Cro  y4CHHKaMy,
XML CHOCOOCTBYIOUIMX TO3UTUBHOMY BOCIHPHSITHIO
y4JaliuMucs TpeOOBaHUN W MPOChO yduTensd,
PABIEN 2. 17 5 1 MPUBJICYEHUIO MX BHUMaHUS K oOCyKIaemoin
. Ha Yypoke HH(pOpMalMM, aKTUBU3ALUM HX
Baxrelimye M03HABATEILHOM JESITECIIFHOCTH,
HPCACTaBUTCIIH . no0yX/IeHUE IIKOJIBHUKOB COOJII0/1aTh
HEOpPraHUYECKUX Ha ypOKe OOIIENpPUHAThIE HOPMBI MOBEACHMUS,
BEIIIECTB. npaBuiga  OOLICHMS, NPUHIUNBI  y4eOHOU
O — JUCIUIUIMHBI U CAMOOPTraHU3alNu;

o
OTHOIICHUS B XUMU. MMPUBJICHCHUC BHUMAHUW IKOJIBHUKOB K

LIEHHOCTHOMY AaCIEKTy M3Yy4aeMbIX Ha ypOKax
SABJICHUM, OpraHM3anus HUX  paboThl  C
MOJIy4a€MOM Ha ypOKE COLHAIBHO 3HAYNMOM

PA3JIEJI 3. OcHoBHBIE 10 1
KJIACChl HEOPTAHUYECKUX
COEIMHEHU.

nHpopmanmen - VHUIMMPOBAHHUE ee
O6Cy>I(JICHI/I$[, BBICKA3bIBAHUA ydaluMucs
CBOCTO MHEHHS 10 €€ TMOBOJAY, BBIPAOOTKU
CBOEI0 K HEll OTHOIIICHUS;

PA3JIEJ 4. 8
[Tepuoanueckuii 3aKOH U
[Iepuoanueckas cucrema
XUMHUYECKHX HJIEMEHTOB

. UCIIOJIb30BaHUE BOCITUTATEIHHBIX
(I3 ulICX32)un .

BO3MOYKHOCTEH COZepIKaHUS y4eOHOTO

;TAP;)GII{;; gTOMa' 12 1 npeamMera qyepes JEMOHCTPAIIHIO

A ' 00yJaromuMcsi TIPUMEPOB  OTBETCTBEHHOTO,

XuMHIecKast CBsI3b. TPaKJaHCKOTO MMOBEICHMS, MPOSIBIICHUS

OKHCIIUTETTHHO- YEJIOBEKOJIIOONST U JO0OPOCEePACYHOCTH, Uepe3

BOCCTAHOBUTCIILHEBIC HOI[60p Hp06JIeMHbIX CI/ITyaIlI/Iﬁ I




peakiuu. 00CYXIeHUs B KJIacce;

1 . IIPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX

Peseps ¢dopM paboTHl yyamuxcs: HMHTEICKTYalbHbBIX

WTp,  CTUMYJUPYIOIIMX  IO3HABATEIbHYIO
MOTHBALIMIO IIKOJIbHUKOB; IUCKYCCUI;

70 4 2 . MHULIMMPOBAHUE U MOJJIEPKKA
HCCIIEA0BATENIBCKOM NEATEIBHOCTH

Hroro MIKOJILHUKOB B PaMKaXx pean3aliv MU
WHJIMBUIYQJIbHBIX U TPYIIOBBIX
MCCJIEIOBATEIIbCKUX IPOEKTOB.
9 kaace

Coaepixanue Komnu | M3 uux | M3 Moayab «IIIKOJIBHBIH YPOK»

€CTBO —n/p( | HUX —
4acoB a/p) K/p

PA3JIEJI 1. TloBTOpenue |5 1 -YCTaHOBJICHUE  JOBEPUTCIIbHBIX  OTHOLLICHUU

1 00001ICHNE CBEICHUI MEXAy  ydureneM v €ro  y4CHHKamu,

1o Kypey 8 kiacca. CIOCOOCTBYIOITUX TOSHTHBHOMY  BOCTIPHATHIO

s y— yyaluMmucs TpeOoBaHMM M MPOChO yHHTeNs,
MPHUBJICYCHUIO UX BHUMAHUS K 00CYy>KIaeMoi Ha

OKe uH(popmanuu, aKTHBU3AMH  HX

PA3JIEJ 2. Xumuueckue | 10 1 1 Z[Ic)):;HaBaTenLg)oﬁII) JeITEIbHOCTH,

pCaknuu B pacTBOpax . noOyXACHUE IKOJIHLHUKOB COOTIOATh Ha

PA3JIEJI 3 Hemetamunet u | 25 3 1 ypoke OOLIEHpUHATBIE HOPMBI IOBEICHUS,

UX COEJIMHEHUS npaBuiga  OOWIEHHs, TNPUHOUIB  Y4eOHOH

PA3JIEJI 4. Mertamnisl u 16 JUCLUIUIMHBI U CAMOOPTraHU3alNH;

UX COEAMHEHNUS . MIPUBJICYEHNE BHUMAHUS IIKOJBHUKOB K

PA3JIEJI 5. Xumusa n 2 LIEHHOCTHOMY acCIIEKTy H3y4aeMbIX Ha YpOKax

OKPY’KAIoIIasi cpea ABJIGHUM,  oOpraHM3anust UuxX  paboTbl C

PABJIEJ 6. O6o6mierne | 7 1 NoMy4aeMoif Ha ypOKe COUMANBHO 3HAYMMOH

SHAHMI 10 XUMHH 33 KypC uH(popmanuen — MHULUUPOBaHUE ee

OCHOBHO# IITKOTIEI 00CyX/1eHUs, BBICKA3bIBAHUS yJallUMKCS CBOETO

TTOArOTOBKA K MHEHHUS 110 €€ MOBOY, BEIPAOOTKH CBOETO K HEH

OCHOBHOMY OTHOLICHMS,

rOCYIAPCTREHHOMY . HCIIONb30BAHUE BOCIHUTATEIbHBIX

sxzameny (OID) BO3MOYKHOCTEH coJiepKaHMsl yueOHOTo npeaMeTa

2 yepe3 JEMOHCTpalio 00ydaroluMcs TpUMEpPOB

Peseps OTBETCTBEHHOI'0, TIPa)JaHCKOIO IOBEJEHUS,

MIPOSIBIICHUS YEJIOBEKOTFOOMS u
63 a 3 T00pOCepIeYHOCTH, Yepe3 moI00p MpodIeMHBIX
CUTYyaIui 1711 00CYXKIEHUS B KJIacce;

Urtoro . NIPUMEHEHHE Ha YpPOKE HMHTEPaKTUBHBIX

dbopM paboOTHl ydyalIUXCs: WHTEUICKTYaTbHbIX
urp, CTUMYJIUPYIOLTUX MO3HABATENIbHYIO
MOTHBAIIHIO IIKOJIbHUKOB; TUCKYCCHUH;
. WHULIMMPOBAHUE u MOJJIEPIKKA
MCCJIEIOBATENbCKON AESITENbHOCTH IIKOJIbHUKOB
B paMKax pealM3alydyd UMHU UHJMBUAYAIbHBIX U
IPYNITOBBIX HCCIEN0BATENBCKUX IPOEKTOB.

I1l. KanennapHo-TeMaTu4eckoe MJIAHUPOBAHUE
8 kiacc, 2 yaca B Heaeno(70 gac)




Ne Hara Tema ypoka Kouauvecso
YPOK | MpOBedeHH 4acoB
a s
Pa3nen 1. HauanbHble NOHATHS M 3aKOHBI XUMHH. (20 4acoB)
1. Broanbiii uacTpykTaxk mo Th mpu pabore B kabuHere xumuu. | 1
[Ipenmer xumun. Ponb XuMHM B KU3HU YEJIOBEKA.
2. MeTo1bl U3y4eHUsI XUMUU 1
ArperatHble COCTOSIHHSI BEILIECTB 1
JL.p Nel. 1
«3HAKOMCTBO ¢ J1abopaTopHbIM 00opynoBanueM. [IpaBuiia
TEXHHUKU 0€30MacHOCTH IIPU Pad0TE B XUMHUUYECKOM KaOMHETEY.
5. Du3nYecKue SIBICHUS B XUMHH 1
6. ATOMHO-MOJICKYJISIPHOE YUEHHE 1
1. XHUMHYECKHUE DJIEMECHTHI 1
8. [Tepunonnueckas tadmmmna [1.11. Menneneera 1
0. 3HAKM XUMHYECKUX JIEMEHTOB 1
10. Xumuueckne HopMyIibl 1
11. Xumudaeckue HopMyItbl 1
12. BanentHocTb 1
13. Banentnoctsb 1
14. Xumndeckue peakuuu. [Ipu3Haku U yciaoBUs UX NPOTEKAHMS. 1
15. 3aKOH COXPaHEHMSI MACChl BEIIECTB. 1
16. XHUMHYECKHUE PEAKITUH. 1
17. THUIIbI XUMUYECKHUX PEAKIINI 1
18. THUnb XUMUYECKUX PEAKIIHHA 1
19. [ToBTOpenue u 0000I1IEHNE TEMBI. 1
20. KonTpoas 3nanunii «HavyajnbHble NOHATUSA XUMUMN» 1

Paszen 2. BaxkuHeiimne npeacTaBuTe/ M HeOpranndeckux pemects. KosmmuecrBeHHbIE
oTHouieHusi B xumuu (17)

21. Bo3nyx u ero cocras 1

22. Kucnopon.JI.p. Ne2. ITonyuenue, coOupanue u pacriosHaBanue | 1
KHCII0poJa

23. Okcuabl 1

24, Bonopon.JI.p. Ne 3. ITosryuenue, cobupanue u paciozHaBanue | 1
BOJIOpOAA

25. Kucnorsl 1

26. Comn 1

27. KomumuecTs BemecTna. 1

28. MogsipHas Macca BELIECTBA. 1

29. MosnsipHblit 00bEM ra3zoB. 3akoH ABOraapo 1

30. Perrenvie 3a1ay ¢ MCOIB30BAHUEM MTOHATUI «KOJIHYECTBO 1
BEIIIECTBA», «KMOJIIPHAs Maccay.

31. Pemienue 3aga4 ¢ HCMOIb30BAaHUEM MOHATHH  «MOJISIPHBIH 1
00BEMY, «IHCII0 ABOTaIPO.

32. [TonroToBka K KOHTpOJILHOU paboTe 3a 1 moxyroaue 1

33. Boma. OcHoBauus. 1

34. PacTtBopbl. MaccoBast 105151 paCTBOPEHHOT'O BEIIECTBA. 1

35. KonTposabHasi padora 3a 1 noayroaue. 1

36. IToBTOpeHue Tembl «BaykHEHIINE TPEACTABUTENN 1
HEOPraHMYECKUX BEIIECTBY

37. [ToBTropenue Tembl «KonuuecTBeHHbIE OTHOLICHUS B XUMHUI 1

Pasnen 3. OcHOBHBIE KJIacChl HeOprauuieckux coeanHennii (10 yacon)

38. Oxcunpl. Kimaccudukarus u cBOMCTBa. 1
39. OcHoBanus. Mx kiaccudukays 1 CBOHCTBA. 1
40. Kucnotsr: knaccuduxarus u cBoicTBa 1
4]. Kucnorsr: Kﬂaccmbnxaum U CBOMCTBa 1
42. Comm. 1




43. Comu. Knaccudukanus u cBoHCTBa. 1

44, I'enetnueckas cBsA3b MEXAY KJIACCaMU HEOPraHUYECKUX 1
BCIIECTB.

45, JL.p. Ne4. Pemienue 3KkCiepUMEHTAIBHBIX 3a]1a4. 1

46. O0o001IeHNEe ¥ cUCTeMAaTH3alIns 3HaHUH 110 TeMe «OCHOBHBIE 1
KJIACChI HEOPTaHUYCCKHUX COCAMHCHUI)

47. KonTnonk 3Hanuit «OCHOBHBIE KJTACCHI HEOPTAaHUYECKUX 1

COETMHEHUI

Paznen 4. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucreMa XUMHYECKUX 3JI€MEHTOB U
cTpoeHue aToma. (8 4acon)

48. EcTtecTBeHHBIE ceMelcTBa XUMHUYECKUX YJIECMEHTOB. 1
AMGBOTEPHOCTD.

49. OTtkphITHE MEH/IeeeBbIM ITEPUOINIECKOTO 3aKOHA. 1

50. OCHOBHBIC CBEJICHUS O CTPOSHHUH aTOMOB 1

ol. CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX 1
snemenToB 1-20 B tabmune [[.1. Mennencena.

52. [Tepuoauueckuii 3aKOH U CTPOCHUE aTOMa 1

53. XapakTepucTUKa XMMHUYECKOTO 3JIeMEHTa Ha OCHOBaHWU ero | 1
MTOJIOKEHUS B TIEPHOJUIECKON CHCTEME.

54, XapakTepucTUKa XHMHUYECKOTO 3JIeMEHTa Ha OCHOBaHWMU ero | 1
MTOJIOKEHUS B TIEPUOMYECKON CHCTEME.

95. 3nauenue [lepuonnueckoro 3akona u [lepuoanueckoi cucremsr | 1

XUMHYECKUX djieMeHToB J[.1. MeHaeneena.

Pazjnen 5. Xumuueckas ¢Bsizb. OKUCJINTEILHO-BOCCTAHOBUTEIbHBIE peakuuu. (144acoB)

56. HoHHasg xuMu4eckas CBA3b. 1

57. KoBanenTHass XuMHU4uecKkas CBI3b 1
KoBasienTHast HenoJisipHas CBSI3b.

58. KoBasienTHas moJisipHas CBS3b. 1

59. Merammyeckas XUMHYIECKast CBS3b. 1

60. CreleHb OKHCICHUS. 1

61. CreneHnb OKHUCIICHHS. 1

62. Pemenne ynpaxsenuit no teme «CTeneHb OKUCIEHUS 1

63. OKHCIINTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIHH. 1

64. OKHCIINTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIHH. 1

65. VYipaXHEHHs B COCTAaBJIEHUN OKUCIIUTEIbHO- 1
BOCCTAHOBUTEILHBIX PEaKIUil.

66. VYrpakHeHHsI B COCTaBICHUN OKHCITUTEIILHO- 1
BOCCTAHOBUTEILHBIX PEaKIUil.

67. YnpaxHeHus B COCTaBJICHUH OKHCIHTENBHO- | 1
BOCCTAHOBUTEILHBIX PEaKIUil.

68. O0600menue u cucrteMarusanud 3Haguil 1o temam «I13 u I[ICXD | 1
u crpoeHue atoma» u «CtpoeHue BemiecTBa. OKHCIUTEIBHO-
BOCCTAHOBHUTEIILHBIC PEAKIIAN.

69. Kontponbnas 3a rog. «[I13 u [ICXD u crpoenue atoma» u | 1
«Ctpoenue BemiecTBa. OKUCIUTEIHLHO-BOCCTAHOBUTEIIbHBIC
peaxIumy.

70. Peseps 1

9 kjaacc .2 yaca B Hegeaio (68 yacon)
Ne Hara Tema ypoka Konunuecso
YPOK | IpOBeeHHU 4acoB
a a1
Pa3nen 1. [loBropenue u 00001IeHNEe CBEICHUI 110 KypCy 8 Kiacca. XUMUYECKHE peakiuH (5 1)

1. Knaccudukanus HEOPraHUYECKUX BEIIIECTB Hu ux | 1
HOMEHKJIaTypa

2. Krnaccudukanus XuMHYECKUX PEAKIIUA: IO COCTaBYy U YHUCTY 1
pearupyronmx ¥ 00pa3yronuxcs BEIIECTB, 10 TSINIOBOMY




3¢ deKTy, Mo arperaTHOMY COCTOSTHUIO PearupyIOIINX BEIISCTB

3. Knaccudukanmss XuMu4ecKkux peakiuii: mo obpatumoctH, 1o | 1
W3MEHEHUIO  CTEMEHEW  OKUCJIEHUsT  JJIEMEHTOB, IO
HCIOJIb30BAaHUIO KaTaJanu3aTopa.

4. JInarnocTuyeckasi padora 1

5. [TonsiTE O CKOPOCTH XUMUYECKOU peakuuu. Katanus 1

Pa3znen 2. Xumnueckue peakiuu B pactBopax (10 u)

6. DIIEKTPOTUTHYECKAs JUCCOIMAIIHS 1

7. OCHOBHBIE MOJIOXKEHUS TEOPUU IEKTPOTUTUUECKOM 1
nucconmaruu (TO/1)

8. XUMHUYECKHE CBOMCTBA KUCIIOT KaK 3JIEKTPouToB. O01mue 1
XUMHUYECKHUE CBOMCTBA KUCIIOT

9. MouekynsipHble 1 HOHHBIE (ITOJIHBIE U COKPAILIEHHBIE) 1
ypaBHEHHUS peaKIuil.

10. XHUMHYECKHE CBOMCTBA OCHOBAHUM KAK JJICKTPOJIMTOB 1

11. XUMHUYECKUE CBOMCTBA COJIEH KaK AJIEKTPOJIUTOB 1

12. [TonsiTve o TUApPOIM3E COIECH 1

13. IIpakTuyeckasi padora 1. Pemienne 3kCnepuMeHTANbHBIX | 1
3aj1a4 N0 TeMe «JIeKTPOJIUTHYECKasi TUCCOIUALM I

14. O06001eHre U cucTeMaTU3allis 3HaHUI 110 TeEMe 1
«XUMHYECKHE PEaKIIM B PACTBOPAX IICKTPOJIUTOBY

15. KoHnTposbHo 06001ma0muii ypok 1o reMe « XUMHUYeCKHUe
peaknu B pacTBOPaX JIeKTPOJIHTOB

Pa3nea 3. Hemeramnsl u ux coequnenus (25 4)

16. OO6m1as XxapakTeprucTHKa HEMETAILJIOB 1

17. O6mass  xapaktepuctuka siemeHToB  VIIA-rpymmer — | 1
raJIOT€HOB

18. CoenuHeHNs TAJIONEHOB 1

19. IIpakTnueckas padora 2. U3yuenune cBOWCTB COJISIHOM 1
KHCJIOTHI

20. OO6mas xapakrepucTuka 31eMeHToB VIA-rpynnel — 1
xanpkoreHoB. Cepa

21. CepoBogopon U CyabQUAbI 1

22. Kucnoponnsie coenHeHust cepbl 1

23. IIpakTuyeckas padora 3. 3yuenue cBoiicTB cepHOii 1
HKHCJI0THI

24, OO01mast xapakTepuCTUKa XUMUYECKHUX 3JIEMEHTOB VA-rpynnsl. | 1
Aot

25. Ammuaxk. Cojtn aMMOHUS 1

26. IIpakTiyeckasi padora 4. [lorydenne aMMuaKa u u3yuenue | 1
€ro CBOICTB

27. Kucnoponnsie coennuenus azora. OKCHABI a30Ta. 1

28. A30THCTast KUCIIOTa U HUTPUTHI. A30THAsi KUCIIOTa, €€ 1
MOJIy4YEeHUE U cBoKcTBa. Hutpatsl

20, dochop 1 ero coeTMHEHHS 1

30. O6mas xapaktepuctrka 31eMeHToB [VA-rpynmel. Yriaepos 1

31. Kucnoponnsie coennuenus yriepoaa 1

32. [Tonyuenue, coOnpanue u pacro3HaBaHUE YIIEKUCIOTO Ta3a. 1

33. KonTtpoabHasi paéora 3a 1 moayroaue

34. YrneBoaopoast 1

35. KHCHOpOJICO)Iep)KaHII/Ie OpPraHM4YCCKHUC COCANHCHHUS 1

36. Kpemuuii u ero coenuHeHus 1

37. CunikaTHasi TPOMBIITICHHOCTh 1

38. [TonydyeHnue HemeTauioB 1

39. [TonydyeHne BaKHENIINX XUMUYECKUX COEIMHEHU HEMETAJUIOB | 1

40. O006111eH1E 10 TeEMe «HemeTamibl 1 X COETUHEHUS) 1

Pasznen 4. Mertamisl u ux coequnenus (16 9)
41. OO01as xapakTepucTUKa METaNIOB 1
42. XHUMHUYECKHE CBOMCTBA METAJIJIOB 1




43. OO1m1ast XapaKTEpUCTHKA IeMEHTOB [A-Tpymiibl 1

44, Baxneiiniyie conu IIeI0YHBIX METAIOB, NX 3HAUCHHE B 1
MIPUPOJIE U KU3HU YEJIOBEKa.

45. O6m1as xapakrepuctuka [IA-rpynmbt 1

46. Bakneiimue conu meaouyH03eMeNbHBIX METAIOB, UX 3HaUeHue | 1
B IIPUPOJIE U KU3HU yesoBeka. KapOoHaTsl U ruIpoKapOOHaThI
KaJIbIUs

47. JXK€cTkocTh BOABI M cIOCOOBI €€ YCTpaHEeHHUs 1

48. [Tonydyenue >KECTKOM BOABI B3aMMOJEHCTBHEM yriekucioro | 1
ra3a ¢ U3B€CTKOBOM BOJOM.

49, AJIOMUHUI U €r0 COeqMHEHUS 1

50. JKenes3o u ero coenuHEeHUs 1

ol. Kenezo B mpupoje 1

52. Pemenne skcriepuMeHTalIbHBIX 3a/ad Ha pacrno3HaBaHue u |1
MIOJTyYCHHUE METAJJIOB U UX COCTUHEHUN

53. Koppo3ust MeTamuioB 1 crmocoObl 3alTUThI OT Hee 1

o4, Mertajutbl B Ipupoe. 1

55. [TonsTHe o MeTayuTypruu 1

56. O060061IeHre 3HaHUH 10 TeMe «MeTauTb 1

o7, Pemenue tecToBbIX ynpakHeHUH, noaroroska k I'MA 1

Pa3nen 5. Xumus u okpyxaromas cpena (2 1)
58. XUMHUYECKHM COCTaB TUIAHETHI 3eMJIS 1
59. OxpaHa OKpy>Karolei cpeibl 0T XUMHUYECKOT0 3arpsi3HEHHS 1

Pazgen 6.0000menne 3HaHUK MO XUMHUH 32 KypC OCHOBHOHM mmIKOibl. IloaroroBka k
rocyapcTBeHHOMY 3k3ameny (OI'D) (7 v)

OcHoBHOMY

60. Bemecrna 1

61. XUMHYECKUE PEAKITUN 1

62. OCHOBBI HEOpraHMYeCKOW XWUMHUHM. XHUMHUYEcKHe CcBoMcTBa | 1
MPOCTHIX BEMIECTB.

63. XapakTepHble XMMHUYECKHE CBOMCTBa  coseobOpasyronmx | 1
OKCH/JIOB, THJIPOKCHJIOB

64. [ToBTOopenne wu o0000menue mo Teme. IlogrotoBka k|1
KOHTpPOJIbHOM paboTe

65. HToroBass KOHTpoJIbHas paboTa 1

66. Amnanm3 KOHTpoJIbHOI paboTsl. [lonBeaeHne UTOroB rojaa 1

67. Peseps 1

68. Peseps 1




