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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 XMMHU Ha YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus
COCTaBJicHa Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeNnbHON MpOrpaMMbl OCHOBHOTO 0011I€TO 00pa30BaHusl, MPECTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OocHOBE deaepaTbHON padodeil MporpaMMBbI
BOCIHUTAHUA U C YYETOM KOHIIENIMU MPENoiaBaHus Y4eOHOro npeaMeTa « XUuMHUS»
B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Ja€T MpEACTaBICHHE O LEJsAX, OOIed cTpaTeruu
oOy4eHHsi, BOCHUTAHUS W PaA3BUTUS OOYYAIONIMXCS CPEICTBAMH Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peAMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeesieHue ero Mo KjiaccaM U CTPYKTypUpPOBAaHHUE TI0
pazzienaM M TeMaM MOporpaMMbl MO XUMHH, ONPEAEISIET KOJIMYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHus, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh  U3YYECHUSI XUMHUHM C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM  Y4eOHOTO  TIpollecca, BO3PACTHBIX
ocoOCHHOCTEH  OOydYarommxcs, OIpeaeiaseT BO3MOXKHOCTH IIpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOW OOpa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus, a Takke TPeOOBaHUM K
pe3yJibTatamM 00yYeHHs] XUMUU Ha YPOBHE II€JICH M3yUEeHHS MPeIMETa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIIbHON JIEATEbHOCTH OO0YyYaloIlIerocsi Mo OCBOEHUIO
y4eOHOT0 CO/IepKaHMUSL.

3HaHHWE XWMHUHU CIYKUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
oOydJaromierocsi, €ro MpejCTaBjICHU O MaTepUAIbHOM EIUHCTBE MHPA, BAKHYIO
posib urparotT GopMHUpPyEMbIE€ XUMHEH MPEACTABICHHUS O B3aMMONPEBPAIIECHUSIX
SHEPTUHA U 00 DBOJIONUM BEUIECTB B MPUPOJE, O MYTIX PEMICHUS TIOOATBHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUYECKOMH,
MUIIEBON U KOJOTUYECKON O€30MacHOCTH, MPOOIIEeM 3IpaBOOXpaHEHUSI.

N3yuenune xumumu:

CIIOCOOCTBYET  pealiu3allid  BO3MOXKHOCTEH 11 CaMOpa3BUTUS U
dbopMupoBaHUs KyIbTYpbl JMYHOCTH, €€ 001Iel U PYHKIIMOHATLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (POpMUPOBaHKE MBIIUICHUS U TBOPUYECKUX CITIOCOOHOCTEM
OOy4YarommXcs, HABBIKOB HX CaMOCTOSITEIIBHOW  Yy4eOHOW  JesTeNbHOCTH,
AKCHEPUMEHTAJIbHBIX M HCCIIEIOBATEILCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B MPOPECCUOHAIBHON JACSITENBHOCTH;

3HAKOMUT CO CHEeUU(PHUKON HAYyYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
LEJIOCTHOT'O B3IJIsSIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TarnoM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHON I'PAMOTHOCTH O0YYarOIIUXCS;



CrocoOcTByeT (POPMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUAM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHUYECKOE
o0Opa3zoBaHHne 00YyUaIOIUXCSI.

JlanHble HampaBiieHUs B OOYYCHHHM XUMHH OOECIEYMBAIOTCS CHEIUPUKON
CoJiepKaHusl  yuyeOHOro  TpeaMeTa, KOTOpbIA  SIBJAETCS  MEeAaroruyecKu
aJanTHPOBAHHBIM OTPAXKCHHEM 0a30BOM HAYKU XMMHUU Ha ONPE/ICIEHHOM 3Tare eé
Pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCA CUCTEMbl MEPBOHAYAIBHBIX TMOHATUM XUMHU, OCHOB
HEOPraHUYECKOW XMMHU M HEKOTOPBIX OTHEJbHBIX 3HAYMMBIX TOHSATUA
OpPraHUYECKON XUMUU.

CtpykTypa cojiepkaHus NporpaMMbl M0 XUMUKM CHOPMUPOBAHA HAa OCHOBE
CHUCTEMHOIO Mojaxona K €€ m3ydyeHuro. CoaepkaHUE CKIIAJbIBAETCA U3 CHUCTEMBI
MOHSTUI O XUMHYECKOM JIEMEHTE M BEIIECTBE U CUCTEMBI MOHSITUI O XUMHUYECKOU
peakiuu. OO0e O3TH CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl 10 IPUHIIUITY
MOCJIEIOBATEIIbHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOr0 YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— [Iepuoanueckoro 3akona /I. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHHU;

— YYEHHS O CTPOCHUU aTOMa U XUMUYECKOM CBSI3H;

— TPEACTaBICHUN 00 SIEKTPOJUTUYECKOW JUCCOLMAIMKM BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE SMIUPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJIHOTO
YPOBHSI K JAPYromMy, BBINOIHSAS (YHKIUA OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUSI U BO3MOMXKHOCTEH MPAKTUYECKOTO MPUMEHECHUS U IOJYYCHUS
HW3y4aeMbIX BEIICCTB.

OcBoeHre mporpaMMbl MO XHUMHHM  CIOCOOCTBYEeT  (DOPMHPOBAHUIO
MPECTABICHUS O XMMUYECKOW COCTABJISIIOIEH Hay4yHOM KapTHHBI MUpPa B JIOTUKE
€€ CHCTeMHON MPUPOJIbI, IIEHHOCTHOIO OTHOIICHHWS K HAay4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUA B Hayke. M3ydyeHue XUMUH MPOUCXOAUT C HPUBICUYCHUEM
3HAaHUI W3 paHee HM3YyYEHHBIX Y4EOHBIX MpeAMETOB: «OKpyKarolmMil MUP»,
«buomnorus. 5-7 knacce» u «Pusmuka. 7 Kiacey.

I[Ipy w3ydYeHHMHM XHWMHUU TIPOMCXOAUT (HOPMHUPOBAHHWE 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaya y4eOHOro mpeIMeTa COCTOMT B (DOPMHPOBAHMU CUCTEMBbI XMMHYECKHUX
3HAHUW — BaXHEUIMX (HaKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUUYECKHUX ITOJIOKCHHM,
JOCTYITHBIX 00OOIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, s3bIKa HAYKH, B



NpUOOIICHUM K HAy4YHBIM METOJaM T[O3HAHUS TIPU HM3YYCHHH BEIICCTB M
XUMUYECKUX Peakiui, B (OpMUPOBAHUH U Pa3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIBHOM W y4eOHO-HCCIIE0BATEIbCKOM
AESITeIbHOCTH, OCBOCHHHM MpPaBWJI O€30MacHOr0 OOpalieHHs C BEIIeCTBAMHU B
MOBCEIHEBHOM KHU3HU.

[Ipu M3yueHun XUMUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30oBaHUSI BaXKHOE
3HAYCHUE MPUOOPEITH TaKue IeNH, KaK:

— (dopmMupoBaHHE WHTEUIEKTYaJlbHO pPAa3BUTOM JIMYHOCTHU, TOTOBOWM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIHLHOMY IMPUHSATHIO PEIICHUH,
CTIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTh OOYy4YeHHS Ha CHCTEMaTH4YecKoe MpHOOIIeHHE
oOydJarommxcsi K CaMOCTOSTENIbHON IMO3HABAaTEIbHOM JACSATEIBHOCTH, HAYYHBIM
MeTOJilaM Mo3HaHus, (GOPMUPYIOIIUM MOTHBALUIO U Pa3BUTHUE CHOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCJIOBUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHHUIO 00YyUaIOIUMUCS
OMbITa Pa3HOOOPA3HON JESATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMIA), WMEIOIINX YHUBEPCATHHOE 3HAYCHHUE IS
Pa3INYHBIX BUIOB JACATCIBHOCTH;

— (opmupoBanue o00OmwEeld (YHKUIMOHAIBHOW M €CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM YHCIIE YMEHHH OOBICHATh U OLICHUBATh SIBICHUS
OKPYKAIOIEr0 MHpPA, WCIONB3YS 3HAHWUS M OIBIT, MOJYyYCHHBIE TPH H3yYCHHUH
XUMUH, TPUMCHITh WX TIPU PEIICHHH MpoOJieM B TOBCEAHCBHOW KHU3HH U
TPYAOBOU JIESITENBHOCTH;

— ¢opmupoBaHHEe Y OOYYArOIIMXCS T'yMaHUCTHYCCKUX OTHOIICHHM,
MOHUMAaHUSl IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH SKOJIOTHYECKU
L[EJIECOO0PA3HOro MOBEACHHUS B OBITY W TPYAOBOW JAEATENBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/I0POBbS M OKPY>KAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBAIMU K OOYYEHMIO, CIIOCOOHOCTEM K CAMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(dUisS U HAMpPaBIEHHOCTH AajbHEHIIEro
oOyueHus.

OO6miee YMCIO YacoB, OTBEACHHBIX [IJII M3Y4YCHHUS XUMHH Ha YPOBHE
OCHOBHOTI'0 0011ero oopazoBanusi, cocrasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B Hezielmo), B 9 kimacce — 68 yacos (2 yaca B HEJCIIO).



COAEPXAHHUE OBYUEHUSA

8 KJIACC

IlepBoHayaabLHbIE XMMUYECKHE IOHSTHUS

[Ipenmer xumuu. Ponp XMMuK B )KU3HU YEJIOBEKA. XHMMHUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ArpEraTHOE COCTOSIHUE
BelecTB. [loHsATHE O MeTojax Mo3HAHUS B XUMHUU. UHMCThIE BelIECTBA U CMECH.
CrniocoObl pa3zesieHust CMecei.

ATOMBI ¥ MOJNEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XUMHYECKUX
sneMeHTOB. [IpocThie U cioXKHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas (opmyna. BameHTHOCTP aTOMOB XHMHYECKHX SJIEMEHTOB.
3aKOH TIIOCTOSHCTBAa cocTaBa BemecTB. (OTHOCMTENbHAsE aTOMHas Macca.
OtHocuTenbHas MOJNEKyJIsipHas macca. MaccoBasi JoJisl XMMUYECKOTO 3JIEMEHTA B
COEIMHEHHH.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJA CTPYKTYpHBIX €IUHUIl BemiecTBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCIUHECHUMN.

Ou3nvecKue U XMMHUYECKUE SBICHUSA. XUMUYECKasl peaKlusi U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHYeckue ypaBHeHus. Kiaccuduxanus
XUMUYECKUX PEaKINil (COeMHEHUS, PA3I0KEHUS, 3aMEeILIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMUMHUYECKOW MOCYJIOH, MpaBuiaMu paboThl B J1abopaTopuul 1
npuémMamMu oOpalleHus ¢ J1adopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U OINKCAHUE
¢u3nueckux CBOMCTB 0OO0Opa3lloB HEOPraHMYECKUX BEIIECTB, HaOI0/ICHHE
¢usndeckux (MIaBJICHUE BOCKA, TasHHUE JIbJla, PAacTUpPAaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIMBAHUE
MEIHOUM MPOBOJIOKHU, B3aUMOJIEHCTBUE MeJa ¢ KUCIOTON) SIBJICHUM, HAOII0AeHUE U
OMMCAaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKUX peakluil (pa3noXeHue caxapa,
B3aWMO/JICUCTBUE CEPHOM KUCIOTHI C XJIOPUJIOM Oapusi, pa3ioKeHUE THAPOKCUAA
meau (1) mpu HarpeBanuu, B3aumMoeicTBre *ene3a ¢ pacrBopom coiu meau (II),
U3Y4YEHHE CIOCOOOB pa3JeieHHs] CMECEil: ¢ MOMOIIbI0 MarHuTa, GuiIbTPOBAHUE,
BbINIApUBaHUE, AUCTHILIISAIMSA, XpoMaTorpadusi, MpoBeJeHUE OYUCTKH TTOBApEHHOU
coiv, HaOJIIOJEHWE W  ONHCAHHE  PE3yJIbTaTOB  IPOBEIEHUS  OIbITA,
WJUTIOCTPUPYIOLIEr0 3aKOH COXPAHEHHS MacChl, CO3JIaHME MOJENe MOJIeKyJ
(IrapocTepKHEBBIX ).

Baxueimue npeacTaBuTe 4 HCOPraHUYECKHUX BelllecTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucinopoa — 3J€MEHT M IpOCTOE
BellecTBO. Haxoxaenue kuciopoaa B NpuUpoje, (PU3MUECKUE U XUMHUYECKHUE
cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue kucnopona. CrnocoOsbl



MOJIy4YeHUs] KHUCJIOpojJa B Jlaboparopud | HIpombiiniieHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — alIoTponHas MOAU(PUKAIIMS KUCIOPOIaA.

TemnoBori AQ(PEeKT XUMHUYECKOW peakiuu, TEPMOXMMHYECKHUE YpaBHEHHS,
9K30- M HHAOTEPMHUYECKHE peakuuu. TOIMBO: Yroiab MW METaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHUE MapHUKOBOTO A (PeKTa, pa3pylieHue 030HOBOTO CJIOSI.

Bonmopon — »snemMeHT M mpocroe BemecTBO. HaxokneHnue Bojopona B
npupoge, GU3MYECKHEe ¢ XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObBI
nonydeHnus. Kuciorel u conu.

Momnsipablii 00bEM ra3oB. Pacy€Tel M0 XMUMHUUYECKUM ypaBHEHUSIM.

duznyeckue CBOMCTBA BOoJAbl. Boaa kak pacTtBopurenbs. PacTBOpHL.
HacelllieHHbIE W HEHACHIIIEHHBIE PACTBOPHL. PacTBOpUMOCTH BEUIECTB B BOJIE.
MaccoBast 10Jis BElIECTBA B pacTBOpE. XMMHUUYECKHAE CBOMCTBA BOJIbl. OCHOBAHMUSI.
Ponb pacTBOpoB B Npupoje U B KU3HMU 4esoBeka. KpyroBopoT BOjbI B MPUPOJE.
3arps3HeHne NpUPOAHBIX BoJA. OXpaHa M OUHCTKA MPUPOJHBIX BOJ.

Knaccudukamus Heopranmueckux coeaumHeHuit. Oxcuanl. Kiaccudukaruys
OKCHJIOB:  cojeoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM(dOTepHBIE) U
HecosneoOpaszyronme. Homenknarypa oxcuyioB. Dusznueckue W XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [lomydyeHne oKkcuIoB.

OcHoBanusa. Krnaccudukamuss ocHOBaHWiA: MIEIOYM W HEPACTBOPHUMBIC
ocHoBaHMs. Homenknatypa ocHoBaHmii. PHU3MYECKHME W XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHrne OCHOBaHUM.

Kucnotel. Knaccudukarnusa kucinor. Homenknarypa kuciaor. Ouszndeckue u
XUMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHocTm MetaiuioB H. H. bekerosa.
ITomyyeHnue KUCIOT.

Comu. Homenknatypa coseil. @u3ndeckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyyenue coneil.

I'enernueckas CBSI3b MEXK/y KJIACCAMH HEOPTaHUYECKUX COCIMHEHUH.

Xumuueckuii IKcnepumenm:

KAuE€CTBEHHOE ONPENCIICHUE COJIEPHKAHUS KUCIOPOJa B BO3AYyXeE, MOIyYEHHUE,
coOupaHue, pacrno3HaBaHWE M W3YYEHHUE CBOWCTB KHCIOPOa, HAOIIOJCHHE
B3aUMOJICUCTBUSA BEHIECTB C KUCIOPOJOM U YCJIOBUS BO3HUKHOBEHUS U
npeKpaileHus TropeHus: (Tmokapa), O3HAKOMJIEHHWE ¢ oO0pasllaMu OKCHIOB U
ONMHMCaHUE MX CBOMCTB, MOJIy4eHHE, COOMpaHUe, pACIO3HABAaHUE M H3YyUYCHHE
CBOMCTB BOJIOpoja (ropeHue), B3auMojelcTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHACOMATEPHUANIOB), HAOMIOAEHUE O0pa3loB BEIIECTB
KojaudecTBOM 1 MoOJIb, HCClI€IOBaHUE OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTBIO, TMPHUTOTOBIEHHUE PACTBOPOB C ONPEIEIEHHOU
MacCcOBOM J10Jield PacCTBOPEHHOTO BENIECTBA, B3aUMOJCICTBHE BOJbI C METAILNIAMH
(HaTpueM U KaybliieM) (BO3MOKHO HMCIOJIb30BaHUE BUIEOMATEPUAIIOB),



UCCIIeJIOBAHUE OOpa3I0OB HEOPraHUYECKUX BEIICCTB PA3IMYHBIX  KJIACCOB,
HaO0JII0ICHHE U3MEHEHHUS OKPACKU MHAMKATOPOB B PACTBOPAaX KHUCIOT M IIETOYEH,
u3yueHre B3aumojeicTBus okcuma meau (Il) ¢ pactBopom cepHO# KHCIOTHI,
KMCJIOT C METAJUIAMH, PEaKIU{ HEWTpadu3alud, NOJIyYEHHE HEPaCTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHE OJHOIO0 METAJUIa JPYTMM M3 PacTBOpPA COJIM, PELICHUE
JKCIIEPUMEHTAIBHBIX 3a7a4d 10 Teme «BaxHeulmne KIacchl HEOPraHUYECKHUX
COCUHEHUI.

Iepuoanuecknin 3axkoH u Ilepumoguveckast cucreMa XUMHYECKHUX
ieMenToB JI. HU. MenaeneeBa. CrpoeHue aTromMoB. XMMHYECKasi CBA3b.
OKHnCIUTETBHO-BOCCTAHOBUTEIbHbIE PEeAKIIUU

[lepBble MONBITKH KIACCH(PUKAINA XUMHYECKUX IJIeMEHTOB. l[lonsTHe o
rpynmnax CXOAHBIX 3JIEMEHTOB (IIEJOYHBIE U IIEJIOYHO3EMENIbHBIE METaIbI,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCUIBI
U TUIPOKCHUBL.

[lepnonnueckuii 3akoH. [lepuoguueckas cucteMa XUMAYECKUX AIIEMEHTOB /.
N.  MengeneeBa.  KoporkomepuomHas ®  JJIMHHOIIEpUOAHAS dopmbI
[Tepuomnueckon cucreMbl xuMudeckux dyieMeHToB 1. . Menneneesa. Ilepuoasl
U rpynnbl. PU3NYECKUA CMBICH MOPSAKOBOIO HOMEpa, HOMEpPOB MEPUOAA H
TPYMIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX saep. M3oTonsl. Dnekrponbl. CtpoeHne
ANIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XWMHUYECKHX  DJIEMECHTOB
[Tepuognueckoir cucrembl . M. Menneneesa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero nonoxeHuro B [lepuognueckont cucreme . . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI paJnyca aTOMOB XHMHUYECKHUX HJIIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOAaM.

3nauenue [leproanueckoro 3akoHa u [lepruonnueckoil cuCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsI pa3BUTHUs Hayku U npaktuku. JI. M. MenneneeB — yd€HbIM U
rpaXkaHVH.

Xumuyeckass cBsi3b. KoBajieHTHast (THOJisipHass YW HENOJIApHAs) CBSI3b.
DIEKTPOOTPULIATEIEHOCTh XUMHUUECKUX 3JIEMEHTOB. MIoHHAas! CBSI3b.

Crenenbp oxucneHus.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUH.
IIpouecchsl okucaeHnst 1 BOCCTaHOBIEHU. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuui IKCnRepuMeHm:

u3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUJPOKCUAA [IMHKA C PAacTBOPAMHM KHCIOT W WIEJIOYEH, MPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOIIUX — NPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIui
(ropenue, peakiy pazioKeHUs, COSUHEHU).

Mescnpeomemmnuie ceasu



Peanmzanmst MeXnpeaMETHBIX CBSI3€H MpU HM3yYEeHUHM XUMUU B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIUX eCTeCTBEHHO--HAYUYHBIX
MOHSATHUM, TaK U TOHATUM, SBJISIOMIMNXCA CUCTEMHBIMU JJISI OTIIECJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO--HAYYHbIC MOHSTHUS: HAYYHbIN (DAKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHaJIW3, CHHTE3, Kjaccuukamus, TMepUOJUYHOCTh, HaOJIOJACHHE,
AKCIIEPUMEHT, MOAECITUPOBAHNUE, U3MEPEHUE, MO/ICIIb, SIBJICHHUE.

®u3uka: Marepus, aroM, OJJIEKTPOH, HOPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TONbI, PAJUOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHHME BEIIECTBA, a3, (GU3UYCCKUE BEIMYHMHBI, €TAHUIIBI
HW3MEPEHUs, KOCMOC, TIJIAHETHI, 3BE3/1bI, COJHILE.

buonorus: porocunres, apixanue, buocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpadbl, TOPHbIE MOPOMIbI,
ITOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAsI PeaKUMs

[lepnonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX DJIEMEHTOB /.
N. MenpaeneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHWM CBOWCTB
XAMUYECKUX DJJEMEHTOB IMEPBBIX TPEX TMNEPUOJOB, Kajvsi, KajdblUsi MU UX
COCMHEHU B COOTBETCTBUHM C TOJIOKEHUEM 3JeMEeHTOB B llepmommueckon
CHUCTEME U CTPOCHUEM MX aTOMOB.

CTtpoeHue BemiecTBa: BHUIAbl XMMHUYECKOM CBSI3U. THIBI KPUCTAIIMYECKUX
pEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAUIMUYECKOW PEIIETKH U
BUJAa XUMHYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTaHMYECKUX BEHIECTB. XUMUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PA3JIUYHBIM KJIACCAM HEOPraHUYECKUX
COCJIMHCHUH, TCHETUYECKAs CBSI3b HCOPTaHNYECKUX BEIIECTB.

Knaccudukanus XuMUYECKUX PEeaKiluii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCITY
U COCTaBy Yy4YacTBYIOIIMX B PEaKIMH BEIIECTB, IO TEIIOBOMY 3(deKTy, o
W3MEHCHHIO CTCIICHEH OKHUCIICHHS XMUMHYECKHX DJIEMEHTOB, 10 00OpaTUMOCTH, TIO
Y4acTHIO KaTanu3aTopa). JK30- U SHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMHUUECKUE
ypaBHEHHS.

[TonsiTie O CcKOpOCTHM XUMH4YEeCKOW peakuuu. [loHATHE 00 OOpaTUMBIX U
HEOOPATHUMBIX XMMHUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX M T'eTepOTrCHHBIX
peakuusax. [lonarue o karanusze. [loHsiTHE 0O XUMUYECKOM paBHOBeCHH. DaKTOPHI,
BIIUSIIOIIME HAa CKOPOCTh XWMHYECKOM PEaKUUH U TMOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSI.

OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC ~ PEAKIIMM,  JJICKTPOHHBIA  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHOM peakiuu. CocTaBieHnE ypaBHEHUI



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMHA C  HCIOJIB30BAHHEM  METOJA
AJIEKTPOHHOIO OasaHca.

Teopus 3MEKTPOIIMTUYECKON TUCCOLMALIMHI. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M AMCCOLMALMHA BEUIECTB C PA3NUMYHBIMA BHJIAMH
xuMuueckoil cBsa3u. Crenens aucconuanuu. CUIbHBIE U CJIa0ble IEKTPOJIUTHI.

Peakiuu noHHoro oOMeHa. Y clioBusi MPOTEKaHUs peakiiuii MOHHOro oOMeHa,
IOJIHBIE M COKpAIEHHBIE HOHHBIE YpaBHEHMs peaknuil. CBONCTBAa KHCIIOT,
OCHOBAaHMI M COJIEH B CBETE€ NPEACTABICHUA OO0  BIIEKTPOIUTHUECKOU
nucconnanyu. KauecTBeHHbIE peakuuy Ha HOHBL. [[oHsATHE O rHIpOoNIH3e COei.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C MOJECISAMH KPUCTAUIMYECKUX PEIETOK HEOPraHUYECKHUX
BELIECTB — METAJJIOB M HEMETALIOB (rpadura W ajnMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHMUYECKOW peaKINu
OT BO3JCHCTBUS pa3IWYHBIX (PAKTOPOB, HCCIIEIOBAHUE 3JIEKTPOIPOBOJAHOCTH
pacTBOpPOB BELIECTB, MpoLiecca JUCCOLMALMM KHUCJIOT, INEJIoYed U COJied
(BO3MOXXHO  MCIOJIb30BaHME  BHJIEO  MATEpPUAJIOB), IPOBEJIEHUE  OIIBITOB,
WUIIOCTPUPYIOUIMX ~ NPU3HAKM  TIPOTEKaHWs  peakluuii HOHHOro  oOMEeHa
(oOpazoBanue oOcajka, BBIACICHHE Ta3a, OOpa3oBaHWE BOJbI), OIBITOB,
WUTFOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiu pa3IOkKEHUs, COCIUHEHHMs), PACIO3HABAHHE HEOPIaHHMYECKUX
BEIIECTB C IIOMOLIbIO KAUYECTBEHHBIX pEAKUWA HA  HMOHBL, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtasibl 1 X cOeJUHECHUS

OOmiass xapakTepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHE CBOMCTBA Ha IpUMeEpe  XJIopa
(B3aMMOJEHCTBHE C MeETaUIaMHM, HEMETaJUIaMH, IIeJ04aMu). XJOPOBOJIOPO.
ConsiHas KHCIIOTa, XMMHUYECKUE CBOWCTBA, NOJIyYeHHE, NpuMeHeHue. JlericTBue
XJIOpa U XJOPOBOJAOPOJAa HA OpPraHM3M 4YeJNOBEKa. BakHelllne XJIOopuiabl U UX
HaxO0KJICHUE B IIPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEeHH OKuciaeHus. CTpoeHHe U (PU3NYEeCKHe CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOIHbIE MOJIU(DUKAIIUU KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOpOJ, CTpoeHue, (U3NYECKue U
XUMHAYECKHE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
CepHass kucnora, (GU3MYECKHEe W XHUMHYECKHEe CBOMCTBa (0oOmime  Kak
peACTaBUTENd Kacca KHUCIOT U crnenuduueckue). XUMHUYECKHUE peaKIluH,
JeXale B OCHOBE MPOMBIIIICHHOIO cloco0a IMOJIyYeHUsI CEpHOW KHUCIIOTHI.
IIpumeneHne cepHoil KUcaOThl. COM CEpHOM KUCIOTHI, KAUECTBEHHAs PEaKIUs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCAMHEHUW B mpupoje. XUMHUUECKOe
3arpsi3HEHUE OKPYXAlolel cpelbl COSAMHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILCHUSI.

O6mas xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
dusnyeckue u xumMuueckue cBoiicta. KpyroBopor azora B npupojie. AMMHAK, €ro
dusnueckue U XUMUYECKUE CBOMCTBA, MOydeHne u mpuMeHeHue. Conu aMMOHUS,
X (PU3NYECKHEe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KHUCJIOTa, €€ MOoJydyeHHe, (pU3nyeckue U XUMUYECKUE
CBOMCTBa (00IIME Kak TWpeICTaBUTENsd Kjlacca KHUCIOT U  crenuduueckue).
Hcnonp3oBaHne HUTPATOB W COJEH aMMOHUS B KauyeCTBE MUHEPATBHBIX
yA0OpeHui. XMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl COeMHEHUSIMU a30Ta
(KUCIIOTHBIE JOKIM, 3arpsi3HEHHE BO3JyXa, MOYBBI U BOJOEMOB). Docdop,
ajoTpornHbie Mogudukanuu docdopa, (uU3MUECKHE U XUMHUYECKHUE CBOMCTBA.
Oxkcun dochopa (V) u bochopHas kucimoTa, GU3NISCKHE U XUMUISCKHE CBONCTBA,
nonydyeHue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIILHBIX YAOOPEHUIA.

O6mias xapakrepucThka 3JeMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCIEHUS.  YTIEepOJA,  aJUIOTPOIHBIE
MoaudUKaIMKM, paclpoCTpaHEHWEe B TMPUPOAE, (U3MYECKUE U XUMHYCCKUE
cBorictBa. Ancopomus. Kpyrosopor yraepona B npupoje. Okcuibl yriiepoaa, ux
¢usrUeckue W XHMHYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OPTaHHW3MBI,
MOJIyYeHUE W TMPUMEHEHHE. DKOJIOTMUECKHE TMPOOJIEMbI, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a rI00aJIBHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN
addext. YronapHas KucioTa U €€ coiu, X (U3NYECKUe U XMMUUYECKUE CBOMCTRA,
noiydueHue U npumeHeHue. KadecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonbs3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINICHHOCTH U CEITHCKOM
XO35MCTBE.

[TepBoHaYaNbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIICH, 3TaHOJI, IJIULIEPUH, YKCYCHAs KUCIIOTA).
[IpupomHbie WMCTOYHUKH YTJIEBOAOPOJOB (Yroyib, TMPUPOJHBIN Ta3, HEDTh),
MPOAYKTHl UX mepepaboTku (O€H3MH), UX POJb B OBITY M MNPOMBIIUIEHHOCTH.
[ToHsiTHE O OMONOTrMYECKN BaKHBIX BEILIECTBAX: JKUPAX, OCIKax, yriaeBoJax — U UX
polii B KM3HM 4YelloBeKa. MarepuaibHOEe E€IUHCTBO OPraHUYeCKUX U
HEOPraHWYECKUX COCTUHECHUHU.

Kpemuuii, ero ¢usmueckue M XUMUYECKHE CBOWCTBA, IIOJYyYEHUE H
npumeHeHue. CoeguHeHus kpemMHuss B mpupone. OOmme mnpencraBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKATHI, UX HMCIOJIb30BAHHUE B
OBITY, B TIPOMBIIINICHHOCTH. BakHelIue CTpouTeIbHbIE MaTepualbl: KEpamMHuKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [Ipobiiembl 6€30MacHOTO MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HMU.

Xumuueckuii IKcnepumenm:

U3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEILECTB, CBOMCTB COJISHOM KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIUi Ha XJOPHUJ-UOHBI U HAOIIOJICHUE MPU3HAKOB
UX TIPOTEKAHMS, OIbITHI, OTpaXKarolue (U3NYECKUE U XUMHUYECKHUE CBOWCTBA
rajjoreHOB M HMX COEIMHEHUN (BO3MOXKHO HCMOJb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJIEHME C oOpa3lamMu XJOpPUJOB (TaJIOT€HUIO0B), O3HAKOMJIEHUE C
oOpasnaMmu  ceppl W €€  COCIMHEHUSMH  (BO3MOXKHO  HMCIOJIb30BaHHUE
BUJIEOMATEPHUAIOB), HAOMIOJCHHE TIpoliecca OOyTIMBaHUs caxapa 1o/ JeHCTBUEM
KOHLEHTPUPOBAHHOW CEPHOM  KHUCIOTBI, M3YYCHHE XHMHUYECKHX CBOWCTB
pa30aBJIEHHON CEPHOW KUCIOTHI, IPOBEIEHNE KAUECTBEHHOW peakuu Ha CyJIb(aT-
MOH M HaOJIOJIeHWE TMpHU3HaKa €€ MPOTEKaHHs, O3HAKOMJICHHE C (PU3HMUECKHUMHU
cBoiicTBamMu azota, (ocdopa M uX coeauHEHUN (BO3MONKHO HCIOIH30BAHHE
BUIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (OCPOPHBIX yAOOPEHHM, OIyICHHE,
coOupaHue, paclo3HaBaHWE U U3YUYECHHUE CBOWCTB aMMHUaKa, TMPOBEJICHUE
KaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHHS U (ocdaT-uOH U HM3yUYECHHE MPU3HAKOB
UX MPOTEKaHHUs, B3aUMOICCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCJIOTHI C MEABIO
(BO3MOKHO HCTOJIb30BAHUE BHJICOMATEPHUAJIOB), V3y4CHUE MOJIeJIen
KPUCTAJUIMYECKUX PEIMIETOK anmasa, rpadura, QyiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afcOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM TMPOTHUBOTa3a, MOJYYCHHE, COOMpaHUe, PACTIO3HABAHNWE U M3YYCHHE
CBOMCTB YTJIEKUCIIOTO Ta3a, MPOBEICHUE KAaYeCTBCHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMJIEHHE C
OPOAYKUMEN CHJIMKATHOW TPOMBIIUIEHHOCTH, PEMIEHUE HSKCHEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HeMEeTaIlIbl U UX COCTUHEHUS.

MeTa/uibl U UX COeTUHEHUSA

OO0mas xapakTepuCTHKa XUMUUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHuss B llepuommueckor cucreme xumuueckux osnemeHrtoB J[. N.
MengeneeBa u crpoeHuss aromoB. CTpoeHue meTamuioB. Metanyeckas CBs3b U
METAJJIMYECKasi  KPUCTAJUIMYECKAass  peméTka.  DJIEKTPOXUMHYECKUM  psif
HanpspKeHU MeTaioB. PU3NUYecKue U XMMUYECKHE CBOMCTBa MeTaiioB. O01ue
CrocoObl TMOMy4YeHUs MeTauioB. [loHSATHE O KOPPO3UH METAIJIOB, OCHOBHBIE
CIoCcOObI 3aluUThl MX OT Koppo3uu. CruiaBwel (CTainb, YYTyH, AIOPATIOMHHUM,
OpoH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH.

[lenounbie MeTauIbl: MOJOXKEeHUE B llepuonnueckoit cucTeMe XUMUUYECKUX
sanementoB JI. . MenneneeBa, CTpO€HHE HMX aTOMOB, HaXO0XIEHHUE B IPUPOJE.
duznueckre U XUMHUYECKUE CBOMCTBA (HA mpuMepe HaTpus U Kanus). OKCuabl U



TUJPOKCUABI HaTpusi W Kanus. lIpuMeHeHHe WIEeNOYHbIX METAUIOB U HUX
COEIMHEHUMN.

[[lenouyno3emenbHbIE  METAUIbl MAarHMd W KajbLUMM: IIOJIOKEHHE B
[Tepuoanueckoit cucreme xumuueckux aneMeHToB . . MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJICHUE B npupojie. Duznueckre 1 XMuMUYECKUE CBOMCTBA MATHUS
U Kanpuus. Baxdeillme coeauHeHuss Kaiblius (OKCHI, THAPOKCHUI, COJIM).
XKécTkocTh BOJIBI U CIIOCOOKI €€ YCTpaHEHUSI.

AJroMuHUN: TTON10KeHUE B [leprnoindeckoi CucTeMe XUMUYECKUX DJIEMEHTOB
J. . MenneneeBa, CTpOEHHUE aTroMa, HAXOXIEHUE B mpupone. dusnyeckue u
XUMUYECKHE CBOMCTBA aTlOMUHMS. AMQPOTEpHBIE CBOMCTBA OKCHAA U THAPOKCHIA
ATFOMUHMUSL.

Kenezo: nonoxenne B [lepuoanueckoi cucteMe XUMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpoeHUE aroma, HaxOoXAeHHWE B npupone. Pusnyeckue Hu
XUMUYECKHEe CBOMCTBA xkene3a. Okcuibl, rTuapoKcuabl U conu xenesa (1) u xxenesa
(1), ux cocraB, CBOWMCTBA U TIOJTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMd METauIOB W CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBaMH, M3y4YEHHE  pPE3yJbTaTOB  KOPPO3UM  METAJIOB  (BO3MOXKHO
WCIIOJIb30BAaHNWE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCHCTBUS OKCHIA
Kbl U HATpUsi C BOAOW (BO3MOXXHO MCIOJIb30BAHUE BHUJIEOMATEpPUAIIOB),
HCCIIEIOBAHUE CBOMCTB MKECTKOM BOJIbI, MPOIIECCAa TOPEHUS JKEJIe3a B KHUCIOPOJIE
(BO3MOKHO  HCIOJIb30BAHME  BUAEOMATEPUATIOB), MPU3HAKOB  IPOTEKAHMS
KAa4ECTBEHHBIX PEAKIMM HA WOHBI: MarHus, KajablWs, ATIOMUHUSA, UHKA, JKeJe3a
(1) u xenesza (II1), meau (II), HAOMIOACHKME W ONMKCAHUE MPOIIECCOB OKPAITMBAHUS
IJJaMEHW WOHAaMU HaTpusl, Kaius W Kajdblusd (BO3MOXKHO HCIOJb30BAHUE
BUIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCUA ATFOMUHUS
Y THAPOKCHUJIA [IMHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3374 110 TeMe «Baxueimme
METAJUIBI U UX COCTUHEHUS.

XUMHUA U OKPYKAKOIIAA Cpeaa

BemectBa u marepuanbl B MOBCEAHEBHOW >KWU3HU YeEJOBEKa. be3omacHoe
HCTIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakuuil B ObITy. IlepBas momoib mnpu
XUMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arps3HeHHE OKpYyKarouleh cpeabl (mpeneiabHas JoImyCcTUMas
KOHIIeHTpaius Beulects, aaiee — [1/IK). Ponp xuMun B pemieHn# 3K0I0TrHYECKUX
npoOem.

Xumuueckuii IKCnepumenm:

U3y4deHUEe 00paslloB MaTEpUaNOB (CTEKJIO, CIUIaBbl METAJJIOB, MOJUMEPHBIC
MaTepualbl).

Mesxcnpeomemnnie ceasu



Peanm3aiusi MeXmpenMETHBIX CBsi3ed TpU HM3ydYeHWH XUMUU B 9 Kitacce
OCYIIECTBIIIETCSl Yepe3 HCIOJNB30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
HNOHSITUN, TaK U MOHATUHN, ABJSIOUIMXCS CUCTEMHBIMU JJI OTHEIbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOT0 ITUKJIA.

OO0mue ecrecTBEHHO-HAyYHbIE TOHATHS: HAy4dHBIA (hakT, THUMOTE3a, 3aKOH,
TEOpHsi, aHalu3, CUHTe3, Kiaccuukauus, TMEePUOAUYHOCTh, HAOIIOACHHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEINb, SBJICHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHSI, MATEPHUAITBL.

dusuka: maTepus, aToM, OJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIU],
M30TONBI, PaJHOAKTUBHOCTh, MOJIEKYJa, SJCKTPUYECKUN 3apsia, MPOBOIHUKH,
MOJIyIIPOBOIHUKH,  TUAJIEKTPUKU, (OTOIIEMEHT, BELIECTBO, Tel0, OOBEM,
arperaTHOe€ COCTOSIHUE BEIeCTBa, ra3, paCTBOP, PaCTBOPUMOCTb, KpUCTAJUINYECKAs]
pemérka, CIuiaBbl, (PU3NYECKHE BETUYMHBI, SAUHHIIBI M3MEPEHHS, KOCMHYECKOe
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoJHLIE.

buonorus: ¢orocunres, asixanue, Ouocdepa, 3KOCHCTEMa, MHUHEPAIbHBIE
yA00peHusi, MUKPOIJIEMEHThI, MAKpO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rtugpochepa, MHUHEpaNbl, TOPHBIE MOPOJIBI,
TI0JIe3HbIE HCKOTIAeMBbIE, TOTIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS MPOTPAaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYyYCHHs] XMMHH B €AMHCTBE Y4YeOHOU H
BOCIIUTATEJIbHOU JIEITEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIETYPHBIMA W JTyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMHU, NPUHSTHIMUA B
oOIliecTBE MpaBWJIaMU M HOPMaMH TIOBEJACHHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAaHUs1, CAMOPA3BUTHUSI U COLUATIM3AIMU 00YyYarOIIUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXarOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSl CHUCTEMOM IMO3UTHBHBIX IIEHHOCTHBIX OpUEHTAlUN W
paclIMpeHre OMbITa AESITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHHUS K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U Hay4HOMY HAcCJeAMI0, TOHMMaHUs 3HAYCHUS] XUMHYECKOW HAyKH B KU3HU
COBPEMEHHOTO O0O0IIeCcTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHOM HHQOpMaIumen o
MEePEOBbIX JIOCTHXKEHUSIX M OTKPBITUSIX MHPOBOM M OTEYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOUCTBE MUpa U 00IIEeCTBa;

2) rPaKJAaHCKOT0 BOCIIUTAHUS:

NPEACTABICHUSI O COLMAIBHBIX HOPMAaX U MpaBUIaX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HMCCNE0BATEeIbCKOM, TBOPUECKOW W JPYruxX  BHJAX
JeSTENbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM MAESATENBHOCTH MPHU
BBIIIOJTHEHUU Y4E€OHBIX, IIO3HABATENbHBIX 3a7a4, BBINOJIHEHUU XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YUE€OHBIX TPOCKTOB, CTPEMIICHHS K B3aHUMOIIOHUMAaHUIO
U B3aMMOIIOMOIIM B TIpoIlecce ATOM YyueOHOH MAeATEeTbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TIOBEJICHHE W TMIOCTYNIKM CBOMX TOBapUUIEH C MO3ULIHNU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB,;

3) HEHHOCTH HAYYHOT0 TO3HAHUS

MHUPOBO33PEHUYECKUE TPE/ICTABICHUS O BEIIECTBE U XUMHUYECKON peakilud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIONINE
OCHOBY JJI1 TOHMMAaHUs CYIIHOCTH HAy4YHOW KapTUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TMPUPOABI, B3aUMOCBS3SAX YEJIOBEKa C
IPUPOIHON CPEOi, O POJIM XMMHH B MMO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HAaBaTEJIbHbICE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIE sl OOBSICHEHUS HAOJIOJA€MbIX IPOLIECCOB U SIBICHUH,
MO3HaBaTENbHOU, WH()POPMAIIMOHHOM MU YUTATEIbCKOM KYJIbTYphl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHONW paboThl C YYEOHBIMU TEKCTaMH, CIPABOYHOM



JUTEPATypOM, JOCTYNMHBIMH TEXHUUYECKUMU CpEeJACTBaMH HMH(POPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpEC K OOYYEHHIO W TO3HAHWIO, JF0003HATENFHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CamMoO0Opa3oBaHWIO, TMPOEKTHOW W  HCCIEI0BATEIbCKOU
NEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH W YPOBHSI OOy4YeHUS B
JlaJIbHEHIIIEM;

4) popmMupoBaHusi KyJbTYPbl 310POBbSI:

OCO3HAHHME IIEHHOCTU JKM3HU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE TOCICACTBUNA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOT0js, HAPKOTUKOB, KypeHHs),
HEOOXOJIUMOCTH COOMIOICHUS TMpaBUJI O€30MaCHOCTH TMpU OOpalleHUuu ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U pEaIbHOMN KU3HMU;

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3YUYEHHIO MPodecCuil U Tpyaa pa3aIudHoro poja,
YBOKEHUE K TPYIy U pe3ysibTaTaM TPYAOBOU AEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TPUMEHEHHUsI TPEAMETHBIX 3HAHWM 10 XHUMHH, OCO3HAHHBINH BBHIOOD
WHIMBUIYAJIbHOU TPAEKTOPUHU MPOJIOKEHUsI 00pa30BaHUsl ¢ YYETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCcnentHon npodeccHoHanbHOM MeATeIbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUM,
TOTOBHOCTh aJaTUPOBATHCS B TPoecCuoHaIbLHOM Cpejie;

6) KOJOrHYeCKOr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€JIeCO00pa3HOe OTHOIIEHUE K MPUPOJIC€ KAaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHUE LIEHHOCTH 3JJ0POBOrO U
O0e3zonmacHoro oOpa3a JKU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3nuecKkoMy M TCUXHYECKOMY 3JI0POBbIO, OCO3HAHHUE IEHHOCTH COOJIIO/ICHUS
npaBui 0€30MaCHOTO MOBEICHUS MTPH padOTE C BEIIECTBAMU, a TAKKE B CUTYAIUSIX,
YIPOXKAIOIIUX 3JJ0POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIydyaeMble MPU HM3YUYCHHH XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOIHON CPEIOH, /JI TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYPBhI, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIIEM M IMyTeH WX PEMICHUS MOCPEICTBOM METOJO0B XHWMUH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUSI PYKOBOACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM U COIMATILHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe wMmeTanpeaIMETHBIX pPE3YJbTATOB BBIJACISIOT 3HAUYUMbBIC IJIA
dbopMuUpOBaHUSI MHUPOBO33pEHHSI OOIEHAYyYHbIE TIOHATUS (3aKOH, TEOpHs,
OPUHIIUI, TUIIOTE3a, (PAKT, cUCTeMa, MPOIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETax U IO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIO0CTHOM



HAyYHOH KapTHUHE MHUPA, ¥ YHUBEpCaJIbHbIC YUcOHBIC ICUCTBUS (ITO3HABATCIIbHBIC,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIE), KOTOpbhle obOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAIbHBIE YUeOHbIE el CTBUS

ba3zoBbie JJornyeckue AecTBUA:

YMEHUSI MCMOJB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS] TPU OCBOCHUH
3HaHWI: PaCKPBhIBATh CMBICT XHUMHYECKUX TOHSATHH (BBIACIATh MX XapaKTEpPHBIC
MPU3HAKY, YCTAHABIMBATH B3aMMOCBS3b C JAPYTHMMH TMOHSATHSMH), WCIOIH30BATh
TOHATHS JIJI1 OOBSICHEHUS OTJICIBHBIX ()aKTOB W SIBJICHHUH, BRIOMPATh OCHOBAHUS U
KPUTEPUH JJIs1 KiIacCU(PUKAIMN XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaAKIIHi,
YCTaHABIIMBATh TPUYUHHO-CIICJICTBEHHBIE CBSI3W MEXIy OOBEKTaMH HU3Yy4YEHUS,
CTPOUTH JIOTHUECKHE PacCyKIeHUs (MHIYyKTUBHBIC, EeAyKTUBHBIC, 110 aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHITh B TMPOIECCE IO3HAHMS TOHATUS (TIPEIMETHBIE W
MeTaIpeaMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJICIIH, UCTIOIB3YEMbIE B XUMHUH,
peoOpa3oBhIBATh MIUPOKO MPUMEHSIEMbIC B XUMHH MOJICTbLHBIC MPEACTABICHUS —
XUMUYCCKAN 3HaK (CMMBOJI D3JIEMEHTa), XUMH4YecKas (opMmyja W ypaBHCHHUE
XUMHUYECKON PEaKIuu — MPU pelIeHUH yueOHO-TI03HABATEIBHBIX 3374, C YUYETOM
ATUX MOJEIBHBIX TMPEICTABICHUN BBISBIATh M XapaKTEPU30BaTh CYIICCTBECHHBIC
MIPU3HAKU U3y9aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB M XUMUUYECKHUX PEAKITUH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, TPUYUHHO-CIICJCTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YUAEMBIX ITPOIIECCAX U SIBJICHUSX.

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUS:

YMEHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHl B Kaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TAaKXE B KA4eCTBE OCHOBBI Il (OPMUPOBAHUS THIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYK/ICHUI;

NPUOOPETEHUE OMbITa MO IJIAHUPOBAHUIO, OpPraHU3allMd W MPOBEICHUIO
YYEHMUYECKUX HKCIIEPUMEHTOB, YMEHHE HaOMIoAaTh 3a XOJIOM MpoIecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €T0 PE3yibTar, (OpMYIUPOBATH 00OOIICHUS U
BBIBOJIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABISATh OTUYET
0 MPOIeNIaHHOM padoTe.

Pa6ora ¢ ungopmanuei:

yMEHUE BHIOWpATh, AHAIM3UPOBATh M HMHTEPIPETUPOBATH HUHQPOPMAIUIO
Pa3TUYHBIX BUJIOB U (DOPM TIPEICTABICHUS, MTOTYyYaeMyI0 U3 Pa3HBIX HCTOYHHKOB
(Hay4HO-TIONYJIsIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJCpP)KaHMS, CIPABOYHBIC
nocoOus, pecypcel MHTepHETa), KpPUTHYECKH OLIEHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(POpMAITHIO;



yMEHHUE MPUMEHSATh Pa3IMyHble METOIbl M 3aIPOChl MPHU MOUCKE U O0TOOpE
uH(MOpPMAIIUM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JUISl BBITTOJIHEHHUS
y4eOHBIX U TO03HABATEIbHBIX 3a7a4 ONMPENeIEHHOTO THUIIA, TPUOOPETEHUE OMBITA B
0o0JaCTH  UCHOJIB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BRIOMPATh ONTUMAIBHYIO (GOpMY Mpe/cTaBleHrs HHHOPMAIIIHU U
WJUTIOCTPUPOBATh pEIIaeMble 3aJa4d  HECIOKHBIMU CXEMaMH, JAHarpaMMamu,
apyrumu GopMaMu rpadyKi U ©X KOMOUHAIUSIMU;

YyMEHUE UCIOJIb30BaTh W aHaJU3UpOBaTh B Ipolecce Y4yeOHOU W
UCCJIEI0BATENHLCKON JEATEIBHOCTH UH(POPMAILIMIO O BIMSHUU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCIOPTA HA COCTOSIHUE OKPYIKAIOLIEH NPUPOAHON
Cpenbl.

KoMMyHMKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

yMEHUSI 3aJlaBaTh BOINPOCHl (B Xo/e Auanora U (WId) AMCKYCCHHM) TIO
CyLIECTBY  0OcyXnaeMoil  TeMbl, (OpMyIHpOBaTH CBOU  MPEUIOKECHHUS
OTHOCHUTEJBHO BBIIIOJIHEHUS IIPEIOKEHHON 3a1a4H;

YMEHHS  OPEACTAaBIATH  IOJYYEHHBIE  pE3yJbTaThl  I[O3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX M MHUCBMEHHBIX TEKCTaX; JeJlaThb MPE3CHTALMIO
PE3yJIbTaTOB BBHIMOJHEHHUS] XMMHUYECKOTO SKCIIEPUMEHTa (JJabOpaTopHOTO OMbITa,
71a00paToOpHOI pabOThI MO UCCIIEIOBAHUIO CBOMCTB BELIECTB, YYEOHOTO IPOEKTA);

yMEHUsI Y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM M HUCCJENOBAaTEIbCKOM  JEATEIBHOCTH  IPU  PEIICHHUH
BO3HHUKAIOIIMX IMPOOJEM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COIIACOBAHMS
no3utuii (00CykaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE HITYPMbD), KOOPJAWHALIUS
COBMECTHBIX JICUCTBUM, ONPEACIICHUE KPUTEPUEB 10 OLEHKE KaudecTBa
BBITNIOJIHEHHOHN pa0OThI U JpyTue).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE eiiCTBUS:

YMEHHE CaMOCTOSITEJIbHO OIpPENENATh LENH AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISAITh, KOHTPOJIMPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTEHLHOCTD, BHIOUPaTh Hanbonee d3(hPexTuBHBIC CITOCOOBI pelIeHUs YIeOHbIX U
II03HABATENIBHBIX 337a4, CaMOCTOSTENIBHO COCTaBIIATb WM KOPPEKTUPOBATH
IPEJIOKEHHBIM AJNrOPUTM JIECUCTBUM IIPU BBIIOJIHEHUM 3aJaHUM C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBaX U PEaAKIUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJbTaTa 3asBICHHOW LENH, YMEHHE
HCIIOJIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUU 3a1aHUM.

INPEJMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yJIbTATOB MO OCBOCHUIO 00SA3aTEIBHOTO
collepKaHUs, YCTAaHOBIEHHOTO JaHHOW QenepaabHO paboueld Mporpammoi,
BBIJICJIAIOT: OCBOEHHBIE O0YUYaIOIUMHUCS HAyYHbIE 3HAHUSI, YMEHUS U CLIOCOOBI



nercTBul, crneruduueckue ISl TpeaMeTHOM  obnactu  «XUMHUS», BHUJIBI
NEATEIbHOCTH MO  TOJYyYEHUIO HOBOTO  3HAHWS, €ro HMHTEPIpPETAINH,
peo0pa3oBaHUIO U TPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX M HOBBIX CHUTYaIIUSIX.

K koniy oOyuenus B 8 kiiacce nmpeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUaAIOIINXCSI YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XMMHYECKMX IIOHSATHUH: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(olHOpO/IHAsT U HEOJAHOPOHASA), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIAPHAs Macca,
MaccoBasi J10J1s1 XUMUYECKOT0 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHME, COJIb, 3JECKTPOOTPHUUATEIBHOCTh, CTEIEHD
OKHCIICHUS, XMMHUYECKasl peakius, KiaccupuKalus peakiuid: peaKuuu
COCMHEHUS, pPEaKIMU pa3JI0XKEHUs, PEAKIUU 3aMEUICHUs, PEaKIuu
oOMeHa, HK30- U PHJIOTEPMHYECKHE PEAKIINH, TEIJI0BOU 3 (EKT peakiuu,
AIpO aToMa, SJEKTPOHHBIA CIIOM aTroma, aTOMHAs OpOUTalb, paguycC
aToOMa, XMMHUYECKasi CBS3b, MOJISIPHAS W HENOJISIPHAS KOBAJIICHTHAs CBS3b,
WOHHAsl CBA3b, MOH, KaTUOH, aHWOH, PacTBOpP, MAccoBasi J10Jid BEIECTBA
(IpolieHTHas: KOHILIEHTpPAIUsi) B paCTBOPE;

e WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XHMHWYECKUX MOHATHU W
MIPUMEHSATH 3TU MOHATUS [IPY ONKMCAHWUN BEIIECTB U UX MTPEBPALICHUI;

e ICITOJI30BaTh XUMHYECKYIO CUMBOJIUKY JIJIsi COCTaBJIEHUS (POPMYIT BEIIECTB
Y YPABHEHUM XUMUUYECKUX PEAKLINM;

e ONIPENICNIATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHHUSIX,
CTENeHb  OKHUCJICHHSI  DJIEMEHTOB B  OWHApHBIX  COCJUHEHHUSX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEIWHEHHUH I10
dbopmyrnam, BHUJ XUMHUYECKOW CBA3M (KOBaJCHTHass ¥ HWOHHAs) B
HEOPraHUYECKUX COCIUHEHUSX;

epackpbeiBaTh cMmbich [lepuommueckoro 3akona JI. W. Menneneesa:
JEMOHCTPUPOBATH ITOHMMAHUE NEPHUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX BJIEMEHTOB OT MX MoJjoxeHus B [lepumoamueckoi cucreme,
3aKOHOB COXPAHEHMUS MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTraapo;

¢ ONUCHIBATh W XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3jnyaTbh IIOHATUSA «TJIaBHasd
noarpynmna (A-rpymnma)» u «mnodounas noarpymnmna (b-rpynma)», mansie u
OOJIbIlINE TIEPUOJABI, COOTHOCUTH OOO3HAYEHUsS, KOTOpPhIE HMEIOTCS B
tabnune «llepuoguyeckas cucrema xumudeckux osnementoB [l U.
MenzeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sipa, o0IIee YUCIO IEKTPOHOB
Y PaCIpeeIeHUE UX 10 JIEKTPOHHBIM CJIOSIM);

e KJIacCU(PULIMPOBATh XMMHMUYECKUE DBJIEMEHTHI, HEOPraHMYeCKHUE BEIIECTBa,
XUMHUYECKHE peaKUHMH (II0 YHMCIy M COCTAaBY YYACTBYIOIIMX B PEAKLHH
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

* XapaKTepU30BaTh (OMMCHIBATh) OOLIME XMMHYECKHE CBOMCTBA BELIECTB
pa3IMYHBIX KJIACCOB, NOATBEPKAask ONMCAHNE IPUMEPAMU MOJIEKYJIIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHYECKUX PEAKIINM;

e IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IIPOTEKAaHHUsS XHMHUYECKMX IIPEBpPALICHUN B
pa3IUYHBIX YCIOBUSX;

e BBIYHCIISITh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO [IOJII0 XMMHUYECKOTO 3JE€MEHTa MO (QopMylie COEIUHEHUS,
MacCOBYK) JIOJIFO BEIIECTBA B pacTBOPE, IPOBOAUTH paCYETHI 110
YPABHEHUIO XUMUYECKOMN pPEAKIINY;

e IPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIBHON NEATEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000UIEHHE, CHUCTEMaTU3alMI0, Kiaccu]uKanuio,
BBISIBJICHUE IIPUYMHHO--CJICICTBEHHBIX CBA3EH — I M3YyYECHHsI CBOMCTB
BEIIECTB M XMMHYECKUX PEAKUUH, €CTECTBEHHO-HAyYHbIE METOAbI
NO3HAaHUS — HaONIOAEHUE, W3MEPEHHE, MOJEIMPOBAHHUE, SKCIIEPUMEHT
(peaJIbHBIM U MBICIICHHBIN );

e CJICZIOBATh IIPABUJIAM MOJIb30BaHUS XUMUUYECKONW MOCYJ0N U J1aOOPaTOPHBIM
o0opy/noBaHMEM, a TakkKe IMpaBmiaM oOOpalleHHs ¢ BEUIECTBAMH B
COOTBETCTBUM C HWHCTPYKUUSMU IO BBIIOJHEHHUIO J1ab0paTOpPHBIX
XUMUYECKUX ONBITOB IO TIOJYYEHHI0 U COOMPAHUIO Ta3000pa3HBIX
BEUIECTB (BOJOpPOJAa M KHUCIOPOAA), MPHUTOTOBIEHUIO PacTBOPOB C
ONPENEIEHHON MAaCcCOBOM J0JIEM PACTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U NPOBOJUTHh XMMHYECKHUE DKCIIEPUMEHTHI MO0 PACIO3HABAHUIO PACTBOPOB
HIeJI0uei U KUCJIOT ¢ NOMOUIbI MHJMKATOPOB (JIAKMYC, (peHOI(TaICHH,
METHJIOPAHXK U APYTHUE).

K xoniy obydenus B 9 kijiacce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

e PaCKpbIBaThb CMBICJI OCHOBHBIX XHMHMYECKUX TOHATHM: XUMHYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, HMOH, KaTHOH, aHWOH, IPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIICHb
OKHUCJICHHS, XUMUYECKasl pEeaKusi, XUMUYECKas CBSA3b, TEIJIOBOU 3P (DeKT
peakuuu, MOJb,  MOJSpHBIA  O00BEM,  pacTBOpP,  AJIEKTPOJUTHI,
HEAJIEKTPOJIUTHL, AJIEKTPOJIUTHYECKAs IHCCOLMALUsS, PEAKIUU HOHHOTO
oOME€Ha, KaTajau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE pEeaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKUCJIHUTENb,  BOCCTAaHOBUTENb, OKHUCJICHHE W  BOCCTaHOBIICHUE,
aloTponusi, aM(pOTEepHOCTh, XUMUYECKasi CBA3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIMYecKas peuieTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW peakUuH, MpeAesIbHO JOMyCTUMas
koHueHtpanus [1/IK Bemecrtsa;

e WJUTFOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XHMHYECKUX TOHSITHH W
MPUMEHSThH 3TH MOHSITHUS MIPU ONMUCAHUU BEUIECTB U UX IIPEBPAIICHUN;

e ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHUS! (POPMYJT BEUIECTB
Y YPaBHEHHUIN XMMUUYECKUX PEAKIIUN;

e OTIPEICNISATh BaJIGHTHOCTh U CTENEHb OKUCIICHHS XMMHUYECKUX JJIEMEHTOB B
COCIMHEHMSX Ppa3JIMYHOTO COCTaBa, MPUHAMAJIECKHOCTh BEIIECTB K
ONnpeaen€HHOMY KJacCy COEIMHEHHH 1Mo (opmyliaM, BUJ XUMUYECKON
CB3M (KOBaJE€HTHasi, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHUSIX, 3apsij MOHA M0 XUMUYECKOU (opMyrie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpax HEOPTraHWYECKUX COEAMHEHUW, TUM KPUCTAIIIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpbiBaTh cMbICa Ilepumogmueckoro 3akona JI. W. MengeneeBa wu
JIEMOHCTPUPOBATh €ro MOHUMAaHUE: OMNHUCHIBATh M XapaKTepU30BaTh
tabnnunyo Qopmy Ileprognueckoil CUCTEMbl XHUMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJIaBHAs mnoArpynna (A-rpymmna)» U «moOodHas
noarpynna (b-rpynma)», manble U OONBIIME TEPUOIbI, COOTHOCUTH
0003HAUYCHUs, KOTOpPhIE MMEIOTCA B IEPHOJWYECKON Tabimie, ¢
YUCJIIOBBIMU  XapaKTEPUCTHUKAMU  CTPOEHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (cocTaB M 3apsaja sjApa, oOIlee YHCIO SJIEKTPOHOB U
pacmpesielieHie HX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHMM CBOWCTB 3JIEMEHTOB M UX COCAUHEHUI B
npejaesiax MajlblX MEPUOAOB M INIABHBIX MOATPYMI C YYETOM CTPOCHHS HX
aTOMOB;

e KJJaCCU(UIIMPOBATh XWMHUYECKHE HIIEMEHTHI, HEOPraHMYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 YHCIy U COCTaBy YYacTBYIOIIMX B pPEAKLIUH
BEILIECTB, MO TEIIOBOMY 3 (PEeKTy, MO U3MEHEHHUIO CTENEHEH OKUCICHUS
XUMUYECKUX IJIEMEHTOB);

e XapaKTEepU30BaTh (OMUCHIBATH) OOIIME U CHenu(PUUIecKue XUMHUYECKHE
CBOICTBAa NPOCTBIX U CJOXHBIX BEIIECTB, IOATBEPXKIAs ONUCAHUE
IpUMEpPaMH MOJIEKYJIAPHBIX M HOHHBIX YPaBHEHH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIUA;

e COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUUECKON AUCCOLMALIUU KUCIIOT, IIeT0ue
U COJICH, MOJHBIC U COKPAIEHHBIC YPaBHEHUS peaklUii HOHHOTO OOMEHa,



YpaBHEHUS PEaKIHMi, MOATBEPIAOIIMX CYIIECTBOBAHUE TCHETHYECKOMN
CBSI3M MEX/Ty BEIISCTBAMHU Pa3TUYHBIX KJIACCOB;

e PACKPBIBATh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHHA
ITOCPEACTBOM COCTABIICHHS 3JICKTPOHHOTO OaJlaHCa 3THX PEaKITUii;

o IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKAHUS XHMHYCCKHMX TIPEBPAIICHUNA B pa3IMYHBIX
YCIOBUSX;

e BEIUMCIISITh OTHOCUTEIIBHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO 3JeMEHTa Mo (QopMysie COCIUHCHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, IPOBOJIUTH PaCUEThl IO
YPaBHEHHUIO XUMHUUYECKOUN PEaKIInH;

e COOTIONIATH TIpaBUJIA TOJIH30BAHUS XUMUUYECKON MOCYI0N M JIA0OpaTOPHBIM
o0opynoBaHHEM, a TakXkKe TMpaBuia OOpalleHHs C BEHIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMSAMH 110 BBIOJHEHHUIO J1a00PaTOPHBIX
XUMHUYECKUX OIBITOB IO TIOJIYYEHHIO M COOMPaHUIO Ta3000pa3HbBIX
BEIECTB (aMMHUaKa U yTIIEKUCIIOTO Ta3a);

o IPOBOJUTH PEAKIIUH, TIOJTBEPKITAOIINEC KAYeCTBECHHBIH COCTaB Pa3IMYHBIX
BEIIIECTB: PACIlO3HABATh OIBITHBIM NYTEM XJIOPUA-, OPOMHJI-, HOJIUMI-,
kapOonat-, Qocdar-, cunmukar-, cymnbdar-, THUIPOKCHUA-HUOHBI, KATHOHBI
aMMOHHSI W WOHBI M3YYEHHBIX METAIOB, MPHUCYTCTBYIOIIHE B BOTHBIX
pacTBOpax HEOPTraHUYCCKUX BEIICCTB;

e IPUMEHSTh OCHOBHBIE ONEpaIliy MBICIUTEILHON JEATeIIbHOCTH — aHaJIU3 |
CUHTE3, CpaBHEHHE, 0000IleHHe, CUCTEeMaTU3alNI0,  BBISIBIICHUE
MPUYHHHO-CICACTBEHHBIX CBSI3eH — JUISI M3YYCHHs] CBOKMCTB BEIIECTB H
XUMUYCCKUX PEaKIHUid, CCTECTBCHHO-HAYYHBIC METOJbI TIO3HAHUS —
HaOJII0JICHHE, W3MEpPEHHe, MOJCIIMPOBAHME, JKCIEPUMEHT (peallbHbId M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoauyecTBo yacoB CIHCOK HTOTOBbBIX €nocoo
HanMeHoBaHIe Mpakru DJIeKTPOHHbIE NJIAHUPYEMBIX OLEHKH
Ne pa3s/ieoB 1 TeM Kontpoapupie  “1ECKHe (unppossie) Pe3yJILTaTOB ¢ MTOrOBBIX
n/n HpOrpaMMbI Bcero AGOTEL paGoTHI 00pazoBaTe/bHpI | YKASAHHEM OTANOB MX | 1oy venpr
p e pecypchl ¢dopmupoBaHus X
pe3yJabTaTOB
Pasnen 1. [lepBoHayajibHble XUMHYECKHE MTOHSTHUSI
WJUIIOCTPUPOBATH - YCTHBIN
B3aMMOCBSA3b OTBET
OCHOBHBIX -
XMMHYECKUX MOHATHH | mpakTHYeck
U TIPUMEHSTH 3TH ast paGota
XuUMHST — BakHas e
061ACTE ECTECTROSHAMMS bubanorexa [JOK | onucanny BeniecTs U
11 1t TIpaKTIIECKO 5 2 https://m.eds00.ru/7 | UX IPEBPALLECHUIA;
f41837c HCTIOJIB30BaTh
JeSATENbHOCTH YeJI0BEKa XHMHUECKYHO
CHUMBOJIUKY IS
cocTtaiieHus: GopMyii
BEILIECTB U YPaBHEHUI
XUMHYECKHX PEAKIUM;
KJIacCU(UIIPOBATH - YCTHBIH
BemntecTtBa 1 XUMHUUECKHE bubmaoreka LIOK | XUMHIECKHE oTBeT
1.2 peaxumI 15 1 https://m.edso00.ru/7 | JIEMEHTHI, -
f41837c HEOpPTraHUYECKHE KOHTpPOJIbHA
BEICCTBA, s paboTa



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHUYECKHE PEaKIuu
(10 4KCTy U COCTaBy
YYaCTBYIOIIHNX B
p€aKuru BEUICCTB, 110
TEIIOBOMY 3P PEKTy)

Hroro no pazneny 20

Pa3jnen 2. BaxkHeiinue npeacTaBuTe I HEOPraHUYECKUX BelIeCTB

Bosayx. Kucnopoz.

2.1
[Tonsite 00 oxcumax

bu6mmoreka [IOK
https://m.edsoo.ru/7
f41837¢c

OTIPECIIATh
BaJICHTHOCTh aTOMOB
JJIEMEHTOB B
OMHAPHBIX
COEJIMHEHUSX,
CTCTICHb OKHCJICHHSI
JJIEMEHTOB B
OMHAPHBIX
COEJIMHEHUSIX,
MIPUHAICKHOCTh
BEIIECTB K
ONpeACIEHHOMY
KJIACCY COEAUHEHMI
o popMynam

- YCTHBII
OTBET

99 Bonopona.Ilonstue o
' KHCJIOTax U COJIAX

bubmuoreka [{OK
https://m.edsoo.ru/7
f41837c

XapaKTepu30BaTh
(omuckIBaTH) OOIITHE
XMMHYECKHE CBOMCTBA
BEIIECTB Pa3TUYHbIX
KJIACCOB,
MIOITBEPIK s
OTMHCaHNEe IpUMepaMu
MOJICKYJISIPHBIX

- YCTHBII
OTBET
HpPaKTUYECK
ast paborta



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

YpPaBHEHUHU
COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIIWi;
IIPOTHO3UPOBATH
CBONCTBA BEILIECTB B
3aBUCUMOCTH OT UX
Ka4eCTBEHHOT' O
COCTaBa,
BO3MOKHOCTH
IIPOTEKAHUs
XUMHYECKHUX
IIPEBpALLCHUN B
Pa3INYHBIX YCIOBUAX;

2.3

Bona. PactBopsL.
TToHssTHE 0O OCHOBAHUAX

bu6mmoreka [IOK
https://m.edsoo.ru/7
141837c

XapaKTepU30BaTh
(ormmchIBaTh) 0OIIHE
XMMHYECKHE CBOMCTBA
BEIIECTB Pa3IUUYHbIX
KJIaCCOB,
MTOATBEPKIAS
OMKCaHUE TPUMEpPaAMU
MOJICKYJISIPHBIX
ypaBHEHUU
COOTBETCTBYIOIIUX
XMMHYECKHUX PEAKIUN;
IIPOrHO3UPOBATH
CBOMCTBA BEILIECTB B
3aBUCUMOCTH OT UX
KauyeCTBEHHOTO
COCTaBa,
BO3MOKHOCTH

- YCTHBIN
OTBET
MPaKTUYECK
as pabora
KOHTPOJIbHA
s pabora



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MpOTEKaHUs
XUMHUYECKHUX
MpEBpaICHUI B
Pa3IUYHBIX YCIOBUSX;

2.4

OCHOBHBIE KIACCHI
HEOPraHUYECKUX
COeqUHEHNN

11

but6mmoreka [IOK
https://m.edsoo.ru/7
f41837c

XapaKTepU30BaTh
(omuchIBaTh) 0OIIHE
XMMHYECKHE CBOMCTBA
BEIICCTB Pa3INIHBIX
KJIACCOB,
MOITBEPIK s
OIMCAaHWE TPUMEpPaMU
MOJIEKYJISIPHBIX
YpaBHEHUI
COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIInii;

- YCTHBIN
OTBET
HPaKTUYECK
as pabora
KOHTPOJIbHA
g pabota

Hroro no pazgeny

30

Paznea 3. Ilepuoanueckuii 3axoH u [lepuoauveckas cucrema xumnueckux 1emMeHnToB /[, U. MenaeneeBa. CTpoeHue aTomMoB.

Xumuuyeckasi ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBHTEIbHbIE PC€aAaKIUH

3.1

Ileproanueckuii 3aK0H U
Ilepuonnueckas cucrema
XUMUYECKHUX AJIIEMEHTOB
J. U. Mennene-cBa.
Crpoenue aToma

bu6mmoreka [IOK
https://m.edsoo.ru/7
f41837c

pacKpbIBaTb  CMBICI
[Tepunoanueckoro
3aKOHa J. n.
Menpeneena:
JIEMOHCTPUPOBATH
MMOHUMAaHHE
MePUOUYECKOMN
3aBHCHMOCTH CBOMCTB
XUMHYECKHUX
3JIECMEHTOB  OT  HMX

- YCTHBIN
OTBET



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IIOJIOKEHUS B
[Tepuoanueckon

CHUCTEME, OIHUCHIBATh
U XapaKTepu3oBaThb
TabnnuHyro  dopmy
ITepuoanueckon

CHUCTEMBI XUMHYECKHX
3JIEMEHTOB: Pa3Iu4aTh

TIOHSATHS «TJIaBHAs
noArpymna (A-
rpymnmna)» "
«1moboYHas

noArpymna (b-

rpynmna)», Majible W
OonplIvie  TEPHOBI,
COOTHOCHUTH
0003HauYeHN,
KOTOpBIC MMEIOTCS B
TadJune
«Ilepuonnueckas
CHCTEMa XMMHYECKHX
snemento  JI. W
Menpaeneesa C
YUCJIOBBIMHU
XapaKTepUCTHKAMU
CTpOCHUS aTOMOB
XUMHYECKUX
AJIEMEHTOB (COCTaB U
3apsn  siapa, oOiiee
YUCJIO D3JIEKTPOHOB H
pacripeieiecHle ux 1o




AJIEKTPOHHBIM CJIOSIM);

OTIPEACIISATh BUJ - YCTHBIN
XUMHUYECKOHN CBSI3H OTBET
(koBaneHTHAs U -
WOHHAs) B KOHTpPOJIbHA
HEOPTaHUIECKHUX g pabota
COCIIMHEHUSX;
ACKPBIBATh CMBICII
XuMudeckas CBSI3b. packp
bubnnorexa [JOK | OCHOBHBIX
OKHuCIUTENBbHO-
3.2 8 https:/m.edsoo.ru/7 | XHMHYECKHUX
BOCCTaHOBUTEJIHHbBIE _
f41837c TIOHATHM:
peakuuu
OKHUCIIUTETHHO-
BOCCTaHOBUTEJIHHbBIE
peakuuu,
OKHCJIATETb,
BOCCTaHOBHUTETb,
OKHCJICHUEC U
BOCCTaHOBJICHHE
but6mmoreka [JOK
Htoro no pazneny 15 https://m.edsoo.ru/7
f41837c
bubmuorexa [JOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7
f41837¢c
OBILIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosunyecTBo yacos CIHCOK HTOTOBBIX crnocoo
KTPOHHBI
HaunmenoBaHnue IIpakTnyeckue J1eKTpo € IUIAHHPYEMBIX OLICHKH
Ne (uu¢posbIe) pe3y/1bTaToB ¢
pa3/ieoB U TeM Kontposbupie ~ PA0OTHI bp MTOTOBbIX
n/n Bcero Oﬁpa3OBaTeJIbHBI YKa3aHHMEM ITANOB UX IJIAHHPYeMbI
nporpaMmMbl padoThI
e pecypchbl ¢popmupoBanus X
pe3yabTaToB
Pa3nen 1. BemiecTBO M XUMHYECKHE peaKIINU
PacKpbIBaTh CMBICI - YCTHBIN
OCHOBHBIX OTBET
XUMUYECKHUX -
MOHATUM: KOHTPOJIbHA
XUMHUYECKH dIeMeHT, | 5 paboTa
aToM, MOJIEKYJIa, UOH,
KaTHOH, aHWOH,
MIPOCTOE BEIIECTBO,
CJIO’)KHOE BEIIECTBO,
[ToBTOpEHUE N
o bu6nuorexa [JOK | BaJIEHTHOCTD,
yriIyOJIeHHE 3HAHUN
11 5 1 https://m.eds00.ru/7 | 2JIEKTPOOTPULIATEIBLHO

OCHOBHBIX Pa3/1eJIoB
Kypca 8 Kkiacca

1412636

CTbh, CTETICHb
OKHCIICHHS,
XUMHUYECKasi peaKIys,
XHUMHYECKast CBSI3b,
TeTI0BOM ekt
peaxkuuu, MoJib,
MOJIIPHBINA 00BEM,
pacTBop,
AIIEKTPOJIUTHIL,
HEDJIEKTPOJIUTHI,



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

AIIEKTPOIUTHIECKAS
JUCCOIIMAIINSA,
peakiuu HOHHOTO
oOMeHa, KaTanusaTop,
XUMHUYECKOe
paBHOBeEcCHE,
oOpaTtumple U
HEoOpaTUMbIe
peaKIuu,
OKHCITUTEIHHO-
BOCCTaHOBUTEJIHHbBIE
peaKkuuu, OKUCIUTEb,
BOCCTaHOBUTEIIb,
OKHCIICHHE U
BOCCTaHOBJICHHE,
AIIIOTPOTIHS,
aM(oTepHOCT,
XUMHYECKast CBSI3b
(xoBasIeHTHas,
WOHHAS,
MeTaJTn4ecKast),
KpUCTAJIITNYecKast
pemeéTKa, Koppo3us
METAJUIOB, CIUIABEI,
CKOpPOCTb XUMHUYECKOU
peakuuu, mpeaebHO
JOTTyCTHMAst
koHueHTpauus [TJK
BEIIECTBA

1.2

OCHOBHEBIE

bubmuoreka [JOK

KJIaccu(uIupoBaTh

- YCTHBIN




3aKOHOMEPHOCTHU
XUMUYECKHUX
peaxkuuit

https://m.edsoo.ru/7
412636

XUMHUYECKHE
DJIEMEHTHI,
HEOpraHUYEeCKue
BELIECTBA,
XUMHUYCCKHE PCAKITUU
(110 4KCTy U COCTaBy
YYaCTBYIOIIHX B
peakuuu BEIIeCTB, IO
TETIOBOMY 3P PEKTy,
1o W3MEHEHUIO
CTENeHeW OKHCIEHUS
XUMHUYECKHX
AJIEMEHTOB);
XapaKTepU30BaTh
(omuchIBaTH) OOIIHE U
crienuduIeckue
XUMHUYECKHE CBOICTBA
MIPOCTBIX U CJIOKHBIX
BEIIECTB,
MOITBEPIKIAst
OIMCAHHE MPUMEPAMHU
MOJIEKYJISIPHBIX u
WOHHBIX  YpaBHECHMM
COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIUM;

OTBECT

1.3

DJIEKTPOIUTHYECKAS
JIACCOITUALINS.
XuMUYECKUe
peakiuu B
pacTBopax

but6mmoreka [JOK
https://m.edsoo.ru/7
412636

COCTaBJISITh
ypaBHEHUS
AIEKTPOIUTUYECKOU
JUCCOLMALNN KHCIIOT,
menodyed U CoJeH,

- YCTHBIN
OTBET
MPAaKTUYECK
ast pabota



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

MTOJIHBIC H
COKpaIlEHHBIE
YpaBHEHUS  pEaKIMil
HOHHOTO oOMeHa,
YpaBHEHUS pEaKIHii,
MOJATBEPIKIAIOIIUX
CyIIECTBOBaHUE
TEHETHYECKON  CBS3H
MEXIy  BeUleCTBaMU
Pa3JIMYHBIX KJIACCOB;

KOHTPOJIbHA
s paboTa

Hroro no pazgeny 17

Pasznen 2. Hemerajuibl H MX COCIMHCHUSA

OOmias
XapaKTePUCTHKA
2.1 XHUMHYECKHUX 4
35eMeHTOoB VIIA-
rpynnbl. [anmoreHs

bubmuoreka IIOK
https://m.edsoo.ru/7
412636

MIPOTHO3UPOBATH
CBOMCTBa BEIIECTB B
3aBUCUMOCTH OT MX
CTPOCHHUS,
BO3MOXKHOCTH
MPOTEKAHUS
XUMHYECKHUX
MPEBpAILICHUI B
Pa3IMYHBIX YCIIOBUSAX;
MPOBOJIUTh  PEAKIIHH,
MOJTBEPKIAIOIINE
Ka4eCTBEHHBIN COCTaB
Pa3IUYHBIX BEIIECTB:

pacrno3HaBaTh
OIIBITHBIM yTEM
XJIOpH/I-, Opomu-,

HOIUI-UOHBI

- YCTHBIN
OTBET
IIPAKTHYECK
ast pabora



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IPUCYTCTBYIOIIIME B
BOJAHBIX  pacTBOpax
HEOPraHUYECKUX
BEILECTB;

2.2

OOmas
XapaKTePUCTHKA
XUMHYECKHUX
ayeMeHToB VIA-
rpynnsl. Cepa u eé
COCIUHCHUS

bubnmoreka LIOK
https://m.edsoo.ru/7
412636

IIPOTHO3UPOBATH
CBOMCTBA BEIIECTB B
3aBUCHUMOCTH OT HX
CTpPOCHUS,
BO3MO>KHOCTH
IIPOTEKaHUs
XUMHYECKUX
MIPEBPAILICHUI B
Pa3JIMYHBIX YCIOBHSIX;
IIPOBOJMTH  PEaKLUH,
MOATBEPKAAOLINE
KA4eCTBEHHBIA COCTaB
pa3IM4YHBIX BELIECTB:
pacro3HaBaTh
OIIBITHBIM Iy TEM
cynb(haT-uoHBI,
IIPUCYTCTBYIOIIME B
BOJHBIX  pacTBOpax
HEOPraHU4YECKUX
BEILIECTB;

- YCTHBIN
OTBET

2.3

OOmmas
XapaKTEPUCTUKA
XHUMHYECKHUX
3eMeHTOB VA-

but6mmoreka [JOK
https://m.edsoo.ru/7
f41a636

IPOTHO3UPOBATH
CBOWCTBA BEIIECTB B
3aBUCUMOCTH OT HUX
CTpOEHHUS,
BO3MOYKHOCTH

- YCTHBIN
OTBET

MMPAKTUYICCK
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rpynnsl. A3or,

dochop u ux
COCTUHCHHS

MpOTEKaHUs
XUMHUYECKHUX
MpeBpaIleHUI B
Pa3IUYHBIX YCIOBUSIX;
MPOBOAUTH PEAKIINH,
MOATBEPKAAIOLINE
Ka4eCTBEHHBIN COCTaB
pa3INYHBIX BEILIECTB:
pacro3HaBaTh
OIIBITHBIM IIyTEM
dbocdar-noHsI,
KATHOHBI aMMOHUS
MPUCYTCTBYIOIIIME B
BOAHBIX  pacTBOpax
HEOPraHUYECKUX
BEILIECTB;

as pabota

2.4

Ob6mmas
XapaKTEepUCTUKA
XUMUYECKHUX
snemMeHToB [VA-
rpynnsl. YTriepoa u
KPEMHHU U UX
COCTMHEHUS

bubnuoteka I[IOK
https://m.edsoo.ru/7
412636

MIPOTHO3UPOBATH
CBOICTBA BEIICCTB B
3aBUCHMOCTH OT HX
CTpPOCHHUH,
BO3MOXKHOCTH
MPOTEKAHUS
XUMUYCCKHX
IIpEBpalICHUI B
Pa3IMYHBIX YCIOBUAX;
MPOBOJUTh  PEAKIIHH,
MTOITBEPIKIAIOIINE
KauyeCTBECHHBIA COCTaB
Pa3IMYHBIX BEILIECTB:
pacno3HaBaTh

- YCTHBIN
OTBET
MPAaKTUYECK
as pabota
KOHTPOJIbHA
g pabora
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OIIBITHBIM Iy TEM
KapOoHaT-, CHJIMKAT-
VIOH,
IPUCYTCTBYIOIIME B
BOJAHBIX  pacTBOpax
HEOPraHUYECKUX
BEILIECTB;

Htoro no pazneny 25

Pa3znea 3. Merasibl 1 UX COeAMHEHUS

31 OO01ue cBoOMCTBA 4

MCTAJlJIOB

bubnuoreka I[IOK
https://m.edsoo.ru/7
412636

MPOTHO3UPOBATH
CBOICTBA BEIICCTB B
3aBUCHMOCTH OT HX
CTPOEHUS,
BO3MOXKHOCTH
MPOTEKAHUS
XHUMUYCCKHX
IIpEBpaLICHUI B
Pa3IMYHBIX YCIIOBUSAX;

- YCTHBIN
OTBET

Baxuertimnme
3.2 METAJUIBI U UX 16
COEIMHECHUS

but6mmoreka [IOK
https://m.edsoo.ru/7
412636

MIPOTHO3UPOBATH
CBOICTBA BEIICCTB B
3aBUCHUMOCTH OT MX
CTPOEHUS,
BO3MOXKHOCTH
MPOTEKAHUS
XHUMUYCCKHX
IIpEBpaLICHUI B
Pa3IMYHBIX YCIOBUSX;

- YCTHBIN
OTBET
MPAaKTUYECK
ast pabota
KOHTPOJIbHA
s pabora
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Hroro no pazneny 20

Paznen 4. Xumus u okpyxawinas cpeaa

NPUMEHATE OCHOBHBIE - YCTHBIN
orepanuu OTBET
MBICTTUTEIHOU
JeSITETLHOCTH —
BemecTBa n bubnunoreka [IOK | aHamu3 u CUHTE3,
4.1 MaTepuaibl B )KU3HU 3 https://m.edsoo.ru/7 | cpaBHEHHE,
yeJoBeKa f41a636 00001eHue,
CUCTEMaTH3AIIHIO,
BBISIBJICHUC
MIPUYUHHO-
CJIEJICTBEHHBIX CBSI3eH
Hroro no pazneny 3
bubnuorexa [JOK
PesepBHoe Bpemst 3 https://m.edsoo.ru/7
f41a636
OBIIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME 08
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YYEBHO-METOIANYECKOE OBECIIEHEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

Xumust. 8 kiace: yueb. s obmeoopa3oBatenbHbix yupexaeHuit / O.C. 'abpuensn. - 3-¢
u3M., crpeotutl. - M.: Jlpoda, 2022.

Xumus.9 knace: yae6. st oomeodpaszoBatenbHbix yupexkaenuii / O.C. ['abpuensH. - 3-¢
u31., ctpeoturl. - M.: [Ipoda, 2022.

METOAUYECKHE MATEPHAJIbBI JJIAA YYUTEJIA

1. I'a6puensu O. C., Bockoboiinukosa H. I1., flmykoBa A. B. HactonbHast KHUra yqauTes.
Xumus. 8 ki1.: Metoauueckoe rmocodue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., SmykoBa A. B. Tetpanp ams 1aO0paTOPHBIX OMBITOB M MPAKTUYECKUX
pab6or. 8 k. K yuebnuky O. C. 'abpuensna «Xumus. 8 kimace». M.: [lpoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodue xk yueOnuky O. C. 'abpuensna «Xumus». 8
kinacc / O. C. IN'abpuensn. — M. : JIpoda, 2021. — 109.

4. T'abpuensn, O. C. Meroauueckoe nocooue k yueOnuky O. C. 'abpuensna «Xumusy». 9
kiacc / O. C. I'abpuensn. — M. : Ilpoda, 2021. — 108.

5. Xumus : TexHoiormdeckue kaptel K yueonuky O. C. ['abpuensaa «Xumus. 8 kmace :
MeTtonuyeckoe nocodue / JI. . Acanoa. — M. : [Ipoca, 2020

6. Xumus : TexHonornyeckue kapTol K yaeOHuky O. C. 'abpuensaa «Xumus. 9 kiacey :
Metonuyeckoe nocobdue / JI. . Acanoa. — M. : [Ipocda, 2018

7. Xumusi. 8 ki1.: KonTponbHbIe U MpoBepodHbie padboThl kK yueOHuky O. C. 'abpuensHa
«Xumus. 8» / O. C. I'abpuensH, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: [lpoda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.chemnet.ru I"azera «Xumus» u cait i yuurens «S1 Uy Ha ypoK XUMHN)
http://him.1september.ru Equnas xomtexmms LIOP: TIpenmeTHast KOMIEKITUS « X UMD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC SKCTICPUMEHTHI:
xumust. Komtekiust Poccuiickoro o01eo0pa3oBaTesibHOTO mopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Becepoccwuiickast oMMIIuaa MKOJLHHKOB 0 XUMUHU
http://chem.rusolymp.ru Opranuueckasi XUMHsL: SICKTPOHHBINA YICOHHUK JIJISI CPEIHCH
IIIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH y4EOHHK

http://www hemi.nsu.ru OTKpBITBII KOJTEIK: XAMHUS

http://www.chemistry.ru JluctaninoHHas OJTMMITHAA IO XUMHUU: TEJICKOMMYHHUKAIIMOHHBIN
00pa3oBaTe/IbHbII MTPOCSKT
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