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12.PABOYAS [IPOTPAMMA [10 YYEEHOMY IPEJIMETY «XUMUSD»
(BA30BBII YPOBEHD).

12.1. PaGoyas mporpamma 1o ydeOHOMY mpeaMery «Xumus» (0a3oBbIi

ypoBeHb) (mpeaMeTHas o01acTh «EcTecTBEHHO-Hay4dHBIE MpPEaMETh») (danee
COOTBETCTBEHHO — MporpamMma MO XHMHH, XUMHS) BKJIIOYACT IMOSCHUTEIHHYIO
3aMHCKy, COJEp)KaHWe OOy4YeHUs, IUTAHUPYEMBbIE pe3yJdbTaThl  OCBOCHUS
MPOTpaMMBbl TI0 XUMHHU, TEMAaTHYECKOE TIAHUPOBAHHE, MPWIOKEHUE K pabouei
nmporpamme, omnpenenstomee GopMbl yuéta pabodeil mporpaMMbl BOCITUTAHHS B
paboueit mporpamMme o yueOHOMY MpPeIMETY .

12.2. TlosicHuTeNbHAS 3aIlHUCKa.

12.2.1. TlporpaMma 1Mo XMMHUHU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTaBliecHa Ha OCHOBE TpeOOBaHUII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNpHON MPOTrpaMMBbl OCHOBHOTO 00111er0 00pa3oBaHus, MPECTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE paboyeil mporpaMMbl BOCIIUTAHUS U C YUETOM
KOHILICTIIIMA TIPENoJaBaHus y4yeOHOro mnpeamera «XuMus» B 00pa3oBaTeNbHBIX
opranuzauusax Poccuiickon denepanun.

12.2.2. TlporpammMa 10 XUMHUH pa3paboTaHa C IIEIbI0 OKa3aHHS
METOIMYECKON TTOMOIIY YUUTETIO B CO3JaHUH paboyeli mporpaMMbl 0 y4eOHOMY
MIPEAMETY.

[Iporpamma 1o xuMuu Ja€T MPECTaBIECHUE O MENAX, OOIIeH CTpaTeruu
oOy4eHHsl, BOCHUTaHUS W Pa3BUTUs OOYYAIOIIMXCA CPEJACTBAMU Y4YEOHOTO
npeaMeTa, yCTaHABJIMBAET  00s3aTelbHOE pEeIMETHOE coJiepKaHue,
IpelycMaTpUBaeT paclpelesieHne ero Mo KiaccaM M CTPYKTypUpOBaHHE TIO
pasmeraM W TeMaM NPOrpaMMbl IO XHMHUH, OMNpPEAENseT KOJIMYCCTBCHHBIC H
KaueCTBCHHBIC XapaKTEPUCTHKHU coJiepKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh ~ M3YYEHUS XUMUU C  Y4ETOM  MEXIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOTO MpOIECCa, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcs, ONpeiessieT BO3MOXHOCTH —MpeaMeTa s

peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTesIbHOM



IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ynbTaTaM oOy4eHHs XMMUU Ha YPOBHE 1eei U3yueHus MpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENIbHOM AESITENbHOCTH OO0YyYalomlerocsi Mo OCBOEHUIO
y4eOHOTO COACpKAHMS.

12.2.3. 3HaHMe XUMHUHM CIYXUT OCHOBOW 1Jsi  (opMupoBaHUs
MHUPOBO33pEHUsI 00YYAIONIETrocs, €ro MpeCTaBIeHU O MaTepUaIbHOM EIUHCTBE
MHUpa, BaXHYIO pOJb WrpaloT (QopmupyeMble XHUMHEH MPEACTABICHUS O
B3aMMOIPEBPALICHUSIX HHEPTUH U 00 SBOJIOIHMH BEUIECTB B MPHUPOJE, O IMyTIX
pelieHuss TJIO0ANbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTUS YEJOBEYECTBA —
CBIPbEBOM, YHEPTreTUUYECKOM, TUIIEBOM M IKOJIOTUUYECKOU 0€30MacHOCTH, MpoodiieM
3JIpaBOOXpPaHEHUSI.

12.2.4. I3yueHue XUMUu:

CHOCOOCTBYET  pealu3aldd  BO3MOXKHOCTEH 1S  CaMOpas3BUTHS U
dhopMupOBaHUs KyJIbTYpPbl JUYHOCTH, €€ 001Iel U (PYHKIIMOHATILHON IPaMOTHOCTH;

BHOCHUT BKJaJa B (pOPMHpPOBAHME MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEU
oOy4aroluxcsi, HaBBIKOB HX CaMOCTOSITEJIbHOM  y4yeOHOW  JesTENIbHOCTH,
AKCIIEPUMEHTAJLHBIX U HCCIENOBATEIbCKUX YMEHHUM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B IPO(HECCUOHATILHON e TEIbHOCTH;

3HaKOMHUT CO CHENU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
[IEJIOCTHOTO B3TJIsAa Ha €IMHCTBO MPUPOBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0yUaroIuXCs;

CIIOCOOCTBYET (hopMUPOBAHUIO IIEHHOCTHOT'O OTHOIIICHHS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ] B
HKOJIOTHYECKOE 00pa3zoBaHuEe 00yYarOIIUXCS.

JlanHble HanpaBiieHHs B OOy4YEHMHM XMUMHH OOECIIEUMBAIOTCS CIELH(PUKON
colepkaHusi  y4eOHOrOo  mMpeAMeTa, KOTOPBIA  SIBISIETCA  MEJarormuecku
a/JIalTHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMHUHU Ha OMPEJCIEHHOM JTare e€
pa3BUTHSL.

12.2.5. Kypc xumuum Ha YpOBHE OCHOBHOTO 0O0mero ooOpa3oBaHUs



OpPUEHTHPOBAH HAa OCBOCHUE OOYYAIOIIMMHUCSA CUCTEMBI IEPBOHAYAIBHBIX MOHITUN
XUMHUHM, OCHOB HEOPraHWYECKOM XHMHH M HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX
MTOHATHN OPraHUYECKOU XUMHH.

12.2.6. CtpykTypa coaep>kaHusi MporpaMMmbl MO XUMUU CHOPMHUPOBAHA Ha
OCHOBE CHCTEMHOro mnoaxoaa k €€ usydeHuro. CoaepikaHue CKIaAbIBACTCS M3
CUCTEMBI MOHATUN O XMMHUYECKOM 3JIEMEHTE M BEIECTBE W CUCTEMBI MOHATUN O
XUMUYeCKO peakiuu. OO0€ 3TU CUCTEMBI CTPYKTYpPHO OpraHU30BaHbl IO
MPUHIUIY MOCIEA0BATEIbHOIO pa3BUTUS 3HAHUI HAa OCHOBE TEOPETHYECKUX
MPEACTABICHUI PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPDHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

ITepnonnueckoro 3akona J[.M1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

YYEHHSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

NPEACTABICHU 00 3IEKTPOJUTUYECKOM JUCCOLMALMM  BEUIECTB B
pacTBOpax.

Teopernueckue 3HaHUS pPaccMaTPHUBAIOTCS Ha OCHOBE HSMIIUPHYECKU
MOJIyYEHHBIX U OCMBICIIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJJHOTO
YPOBHS K JIPYyroMmy, BBINOJHAS (YHKUMU OOBSICHEHHS W IMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXHOCTEM MPAKTUYECKOTO MPUMEHEHMS M IOJyYEHUS
M3Y4YaeMbIX BEILECTB.

OcBoeHue mnporpaMMbl MO XUMHH CIOCOOCTBYeT (POPMHUPOBAHUIO
MPEJICTABJICHUS O XUMHYECKOW COCTABIISIIOLIEN HAyYHOM KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHON MNpUPOIbI, LEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHUI0 U
METO/JaM IO3HaHUA B Hayke. V3ydyeHHe XHMHM NPOUCXOJUT C MPHUBJICYEHUEM
3HAHUM W3 paHee M3YyYEHHBIX YYEOHBIX NpeaMeToB. «OKpyKaromuil MHpY,
«buonorus. 5—7 knaccel» U «PuU3nKa. 7 KIaccey.

12.2.7. 1lpy u3y4eHUH XUMHH MPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB
XUMHUYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
NEATENBHOCTH YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBIL.

3ajmavya y4eOHOro TpenMeTa COCTOMT B (OPMHUPOBAHWU CHCTEMBl XWMHUYECKHX



3HAHUW — BaKHEHUITUX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKHUX TOJIOKECHHM,
JOCTYIIHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAYKH, B
MpUOOIIEHUH K HAy4YHBIM METOJaM TO3HaHUS TP W3YyYCHUHU BEIIECTB U
XUMUYECKUX PEaKIui, B (DOPMUPOBAHUH W PA3BUTUHU MO3HABATEIHLHBIX YMECHUN U
UX TPUMEHEHUH B Y4YCOHO-MO3HABATEIBPHONM H Yy4eOHO-HCCIIEI0BATEIBCKON
JEATeIbHOCTH, OCBOCHHUM IIpaBWJI OE€30MAaCHOTO OOpaIlleHHs C BEIIeCTBAMH B
MOBCEIHEBHOM JKU3HMU.

12.2.8. IIpu u3yuyeHUN XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
BKHOE 3HAYCHUE IPUOOPENI TaKKe IeJH, KaK:

GbopMUpPOBAHHE HWHTEIJIEKTYaJlbHO Pa3BUTOM JUYHOCTH, TOTOBOM K
caM0o00Opa30BaHMIO, COTPYIHHUUYECTBY, CAMOCTOSTECIHPHOMY IPUHATHIO PEIICHHM,
CITIOCOOHOM a/IaNTHUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM JKU3HH,

HalpaBJICHHOCTh ~ OOy4Y€HUs]  HA  CHUCTEMAaTHYECKOE€  MPUOOIIECHHUE
0o0y4YaroImMXxcsi K CaMOCTOSITEIbHOW IMO3HABATEIbHOU JEATENbHOCTH, HAyYHBIM
METOJilaM TO3HaHUs, (POPMUPYIOIIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMWH;

obOecricueHUe yCIIOBHH, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YyJarOIUMUCS
OTIBITa Pa3HOOOPA3HOM MESITEIHLHOCTH, TO3HAHHMS W CaMOITO3HAHHS, KIIFOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), UMEIOIIMX YHUBEPCAIIBHOE 3HAYCHUE IS
Pa3JIMYHBIX BUJIOB JIEATECIbHOCTH;

dbopmupoBaHue 00meH  (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCIIE YMEHHMH OOBSCHATH U OICHUBATH SBIICHUS
OKPYKaOIIEro MUPA, MCIOIL3Yysl 3HAHUS W OIbBIT, MOJYYECHHBIC MPU HU3YYCHUU
XUMUH, TPUMEHSATh HUX TPU PEUICHUH MpoOJIeM B TMOBCEJHEBHOM >XHU3HU M
TPYAOBOU NESATENBHOCTH;

dbopmupoBaHue y  OOydarOUIUXCAd  T'YMAHUCTUYECKUX  OTHOIICHUH,
MMOHUMAHUS IICHHOCTH XHMHYCCKHUX 3HAHWUHM IS BBIPAOOTKH OSKOJOTHYCCKH
1eJIECO00PA3HOTO TOBEACHUSI B OBITY W TPYAOBOW JACSATEIBHOCTH B IENAX

COXPaHEHMS CBOETO 3/I0POBbS U OKPY>KAIOIIel MPUPOIHOM CpeIbL;



pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOEHHS OOIIEUETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(HIIS W HANpPaBICHHOCTH MABHEUIIIETO
0o0yueHwus.

12.2.9. OOmee 4yncio 4acoB, PEKOMEHJAOBAHHBIX JUIS M3YYEHUS XHUMHUH, —
136 gacoB: B 8 kiacce — 68 yacoB (2 gaca B Hezaemo), B 9 kimacce — 68 vacos (2
yaca B HEJIEIIIO).

12.3. Conepsxanue oOyueHus B 8 kiacce.

12.3.1. IlepBoHaYaNbHBIE XUMHUYECKHUE TTOHSITHSL.

[Ipeamer xumuu. Posib XuMUUM B )KU3HU YesioBeka. XUMHS B CUCTEME HayK.
Tena u BemectBa. du3nMyeckue CBOMCTBA BEHIECTB. ATpPETraTHOE COCTOSIHUE
BemecTB. [loHsiTHE O MeTOJaxX MO3HaHUS B XUMHUHU. YUCThIE BEIlIeCTBAa U CMECH.
CnocoOsI pa3eneHust cMeceil.

ATOMBI W MOJEKYNbl. XUMHUYECKHE dJIeMEHThl. CHUMBOIBI XUMHUYCCKUX
aneMeHTOB. [IpocThie U CI0KHBIE BEHIECTBA. ATOMHO-MOJIEKYJIIPHOE YICHHUE.

Xumuueckas (opmyna. BameHTHOCTP aTOMOB XMMHUYECKHUX DJIEMEHTOB.
3aK0H TOCTOSHCTBAa cocTaBa BemiecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTtHOocuTeNnbHAsT MOJIEKYJIsipHas Macca. MaccoBast J10JIsi XUMUYECKOTO JIEMEHTa B
COCTMHEHUH.

KommuecTBo BemecTtBa. Monb. MonsipHast macca. B3anMoCBsI3b KOJIMUECTBA,
MacCchl M 4YHCJIa CTPYKTYpHBIX €IUHUIl BemiecTBa. Pacu€rel mo Qopmynam
XUMHUYECKUX COCIUHECHUMN.

duznyeckre U XUMUYECKUE SIBJICHUS. XUMUYECKas PeakIus U e€ MPU3HaAKH.
3aKOH COXpaHEHHWS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kimaccudukarms
XUMUYECKUX pEeaKui (COeTMHEHHUS, PA3I0KEHUS, 3aMeIeHUs, 0OMEHa).

XUMHUYECKUM  OKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IOCYIOW,
nmpaBujaMu paboTHl B J1abopaTopuu U mpuéMamu oOparieHus: ¢ J1abopaToOpHBIM
o0opyoBaHuEM, W3yYe€HHWE ¢ OmNHcaHWe (PU3UYECKUX CBOWCTB 00pasIioB

HCOPraHN4CCKHUX BCIICCTB, Ha6J'IIOI[eHI/Ie (I)I/ISI/I‘-ICCKI/IX (HJ'IaBJ'IeHI/Ie BOCKa, TassHHC



JIbAa, pacTUpaHHE caxapa B CTYNKEe, KUIEHWE M KOHJIEHCAllUs BOJbI) H
XUMUYECKUX  (TOpeHue  CBeud, [POKAJMBAHWE  MEAHOW  MPOBOJIOKH,
B3aUMOJICHCTBUE MENA C KUCIOTOM) SIBJICHHI, HAOIIOJEHUE U ONMCAHUE PU3HAKOB
MIPOTEKaHUSI XUMHUYECKUX PEAKIUH (Pa3yIoKEHHE caxapa, B3aUMOJEHCTBUE CEPHOU
KUCJIOTHI C XJIOPUIOM Oapusi, pasioxenue ruapokcuaa meau (1) mpu HarpeBanuw,
B3auMoJiciicTBHe Jkene3a ¢ pactBopom coim menu (l1), m3ydenwe crocoOoB
pasnenieHuss cMmeceld (C TMOMOIIBI0O MarHuTa, (UIbTPOBAaHHE, BBIMAPUBAHUE,
OUCTUIUISIIMSL, XpoMartorpadusi), MPOBEACHHE OYHCTKH TOBapEHHOM COJIH,
HaOIOZEHUE W ONMCAaHUE PE3YyJbTAaTOB IMPOBEACHMS ONbITA, WIUTFOCTPUPYIOLIETO
3aKOH COXPAHEHHS MaCChl, CO3/JaHuE MOjIeNIel MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

12.3.2. BaxkHeiiime npeacTaBUTEIN HEOPraHMUYECKUX BEIIECTB.

Bo3nyx — cMech razos. CocraB Bo3nyxa. Kuciopon — 37€MEHT U IpOCTOe
BemecTBo. HaxokneHuwe kuciopoga B MNpUPOAE, (PU3MYECKHE U XUMUYECKUE
cBoicTBa (peakiuu ropeHus). Oxkcupapl. Ilpumenenune xkuciopoga. CrocoObl
MOJIy4eHUs] KHCIIopoja B JabopaTopum U mHpombiluieHHOCTH. Kpyrosopor
Kuciopoa B npupojie. O30H — aJJIOTpoIHas MOAU(UKAIS KUCIOPOa.

TernoBoi 3 (PeKT XUMUUECKON peakiuu, TEPMOXHUMHYECKUE YpPaBHEHMS,
9K30- W JHAOTEPMHUYECKHE pEaKUHUH. TOIUIMBO: Yrojb W METaH. 3arpsi3HEHHE
BO3/lyXa, YCUJIEHHE MApPHUKOBOTO 3P (eKTa, pa3pylieHHue 030HOBOT'O CJIOS.

Bopopon — »snemeHT M mpocTtoe BemecTBO. Haxokaenue Bojgopoaa B
npupone, (usMueckue M XMMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nostydeHusi. Knuenotsl u conu.

Moutsipablit 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckue CBOWCTBA BOJbl. Bojga kak pactBopurenb. PacTBOpEL.
HachlienHble M HEHACBIIEHHbIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B pacTBOpE. XUMHUUYECKHUE CBOMCTBA BOJIbl. OCHOBAHMSI.
Ponb pacTBOpoB B MpHUpOJE U B KU3HM 4YesoBeKa. KpyroBopoT BoAbl B IPHUPOJE.
3arpsi3HeHHe IPUPOJHBIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukainus HeopraHudeckux coeauHeHuil. Okcuanl. Kimaccudukarms



OKCUJIOB:  cojieoOpasyroniue  (OCHOBHBIE, KHCIOTHbIE, aMpOTepHbIE) U
HeconeoOpa3yomue. Homenkinatypa oxcuaoB. @Du3udeckue HU XUMHUYECKHE
CBOMCTBA OKCHUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Krnaccubukarmuss ocHOBaHWW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusd. HoMeHknatypa ocHoBaHMi. DPU3MYECKHE U XMUMUYECKHE CBOMCTBA
ocHoBanuy. [lonydyeHrne oCHOBaHUM.

Kucnotel. Knaccudukamms xucnor. Homenknatypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Pan aktuBHocTH MetayuioB H.H. bekerona.
[lony4yeHne KHUCIIOT.

Conu. HoMeHknaTypa conen.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA cotiei. [TosryueHue cosen.

['eHeTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAaHUYECKUX COCAUHEHUM.

XUMUYECKUM OKCIIEPUMEHT: KAayECTBEHHOE OIPEACICHUE COJEPKAHUS
KHCIIOpOJa B BO3JyX€, MOJy4YeHUE, COOMpaHHe, paclO3HABAHUE M H3yUYEHHUE
CBOMCTB KHUCJIOpOJa, HAaOJIIOJEHUE B3aMMOJCHCTBUSA BEUIECTB C KHUCJIOPOJIOM U
YCJIOBUSI BO3HUKHOBEHHUSI M NPEKpalleHUs TopeHus (moxapa), O3HAKOMIICHHE C
oOpa3llaMM OKCHJIOB U OIMCAaHUE UX CBOWCTB, IMOJy4YeHUE, COOHMpaHue,
pacrio3HaBaHWE€ W U3YYEHHUE CBOWCTB BOAOpoAa (TOPEHHE), B3aUMOAECHCTBHE
Bojopona ¢ okcumoM Meau (1) (BO3MOKHO HCIOJIB30BaHUE BHICOMATEPUATIOB),
HaOmrofeHrue o0pa3loB BELIECTB KOJIMYECTBOM 1 MOJIb, HCCIEIOBaHUE
OCOOEHHOCTEW  pacTBOpPEHUsI BEIIECTB C  Pa3IMYHONM  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MacCOBOM J0JIEM PaCTBOPEHHOIO
BEILIECTBA, B3aUMOJACHCTBHE BOABl C METAUIAaMU (HAaTPHUEM M  KaJbLHEM)
(BO3MOKHO  MCIOJB30BAHME  BUAECOMATEPUAJTIOB), HCCIeAOBaHME  0Opa3loB
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJEHUE U3MEHEHUS OKPACKU
WHJIUKATOPOB B PaCTBOPAX KUCIIOT U IIEJI0YEH, N3yueHUE B3auMOJCHCTBUS OKCHIA
meau (I1) ¢ pacTBOopoM CepHOM KHCJIOTBI, KHUCIOT C METallaMH, peakIuii
HEWTpanu3aluu, MOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO

MeTajula IPyruM U3 pacTBOPa COJIM, PELIEHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TEME



«BaxHenme Kiaccbl HEOPraHUYECKUX COCTUHEHUI.

12.3.3. Ilepuonuuecknii 3akoH u Ilepuoamdeckass cucTeMa XUMHYECKHX
snementoB J[.M. MenaeneeBa. CtpoeHne aToMOB. XHUMHUYECKas CBS3b.
OKUCAUTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

[lepBble MONBITKK KiIacCU(PUKAIMM XUMUYECKUX d3JeMeHTOB. [loHsaTHe o
Ipynmnax CXOJHBIX 3JEMEHTOB (IEJIOYHbIE U IIEIIOYHO3EMENIbHbIC METaIbI,
raJIOTeHBI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEepHBIC OKCHUIBI
Y TUJIPOKCUJIBI.

[lepnognueckuit 3akoH. Ilepmoanueckas cucTeMa XMMHYECKUX JJIEMEHTOB
HN.UW. Menneneea. KoporkonepuoaHas W JJMHHONEpUOAHAS  (HOPMBI
ITepunoanyeckoit cucreMbl Xumuyeckux 3ieMeHToB .M. Menneneesa. [lepuoasl u
rpynnbl. @U3NYECKUNA CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOLA U TPYIIIIBI
AJIEMEHTA.

Crpoenne aromoB. CocraB aToMHBIX sAnep. W30Tombl. DJIEKTPOHBI.
CtpoeHHE AIEKTPOHHBIX 000J0YeK aTOMOB MepBhIX 20 XUMHUYECKHX 3JIEMEHTOB
ITepuomnueckoit cucrembl J[.MI. MeHnneneeBa. XapakTepuCTUKA XUMHUUYECKOTO
3JIEMEHTA 10 ero nosioxeHur B [lepuoanyeckon cucreme /.M. Menneneena.

3aKOHOMEpPHOCTM M3MEHEHHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpynIaM U nepruojaM. 3HaYCHUE
[Tepunoanueckoro 3akoHa u [leproaAMYECKON CUCTEMBI XUMHUECKUX JIEMEHTOB IS
pa3BuTHs HayKu U npaktuku. J[.11. MeHneneeB — yu€HbIi U rpaKJaHyH.

Xumuyeckass cBs3b. KoBaneHTHass (MOJIApHAsT W HEMOJSIpHAsA) CBS3b.
DIIEKTPOOTPULATETBHOCTh XUMUYECKUX 3J1€MEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
IIpoueccel okucieHus U BOCCTAaHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUI HSKCIEPUMEHT: HU3y4YeHHE OO0pa3loB BEUIECTB METANIOB U
HEMETAJJIOB, B3aWMMOJAECHCTBUE THUIPOKCHAA IMHKA C pPacTBOpaMH KHUCIOT U
IEJI0YEH, IIPOBEJICHUE ONBITOB, WJUTIOCTPUPYIOLIUX IPUMEPBI

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUNA (FOpEHHE, PEAKUUU PaA3JI0KEHUS,



COCIMHEHUSA).

12.3.4. MexmipenMeTHbIE CBSI3U.

Peanuzanmsi MeXNpeIMETHBIX CBS3€H MpH HM3yUYeHWH XMMHUHM B 8 Kiacce
OCYILIECTBJISIETCA 4YE€pPe3 HCIMOJb30BAHUE KaK OONIMX €CTECTBEHHO-HAYUYHBIX
NOHSATUW, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO1ue ecTecTBEeHHO-HAYYHbIE TOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOpus,
3aKOH, aHaJu3, CHUHTE3, KiacCcu(UKauus, MNEePUOAUYHOCTb, HAOIIOJICHHE,
AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

@usnka: Marepus, aTroM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIbl, PAAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHUE BEIECTBA, ra3, (pU3nyecKkue BETUUUHBI, €AUHUIIBI
M3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocunres, gpixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpasbl, TOPHBIE MOPOIHI,
MOJIE3HBIE UCKOTIAEMBIE, TOTUIMBO, BOJAHBIE PECYPCHI.

12.4. Conepsxanue o0yuyenus B 9 kiacce.

12.4.1. BemecTBO M XUMUYECKAs PEaKIIHSI.

[lepnognuecknil 3axoH. Ilepmoanueckas cucTeMa XMMHYECKUX JJIEMEHTOB
.. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B WM3MEHEHHWHM CBOMCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, KalblUuid H HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JJIEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

Ctpoenue BemiecTBa: BUIbl XUMHYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUNA KPUCTAUIMYECKOW PEHIETKHU U
BUJIa XUMHUYECKOMN CBSI3H.

Knaccudukaiusa u HOMEHKIATypa HEOPTAHMUECKUX BEIIECTB. XHUMHUUYCCKHE
CBOMCTBA BENIECTB, OTHOCSINMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKHUX

COCHHHGHHﬁ, I'CHCTHYCCKAA CBA3b HCOPTraHNICCKHUX BCIICCTB.



Knaccudukanusa XvUMHYECKHUX peakuuid MO pa3audyHbIM NpHu3HaKaMm (10
YUCITYy ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, Mo
M3MEHEHUIO CTETICHEH OKWCIICHUS XMMHUYECKHUX JJIEMEHTOB, IO OOPAaTHMOCTH, TIO
YYaCTHIO KaTalnu3aTopa). JK30- U SHIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKHE
YpaBHEHHUS.

[Tonsitue o ckopocT xumuueckou peakuuu. [loHaTHEe 00 OOpaTUMBIX U
HEOOpaTUMBIX XUMHUUYECKUX peakiusx. [IoHsATHEe 0 TOMOTEHHBIX U T€TePOre€HHBIX
peakuusx. [lonarue o karanusze. [lonsitne 0 xumMuyeckom paBHOBeCHU. DAKTOPBI,
BIIMSIIOIIME HA CKOPOCTh XWMHYECKOW PEAKUMHU M TOJOXKEHHE XUMHYECKOTO
PaBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE — PEAaKIMU, JJICKTPOHHBIM  OajaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIILHOU peaKuuu. CocraBnenue YpaBHEHUU
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  MCIOJb30BAHMEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJUTHYECKOMN JTACCOLUALIAH. DIIEKTPOIUTHI 151
HE3JEKTpoauThl. KaTuoHbl, aHMOHBL. MexaHU3M JUCCOLUMALMU BEIIECTB C
pa3IMYHBIMH BUJAMHU XUMHYECKOM cBsi3U. CreneHp auccouuanvu. CHIIbHBIE U
ciia0Oble DJIEKTPOJIUTHI.

Peakiuu HOHHOTO OOMEHa. YCIOBUS NPOTEKAHHWS pEaKUUid HOHHOIO
oOMeHa, MOJHbIE U COKpAUIEHHbIE HOHHBIE YpaBHEeHMs peakiuil. CBoWCTBa KUCTIOT,
OCHOBaHMM W COJE B CBET€ TPENCTABICHUNA OO0 DIEKTPOJIUTUYECKOU
nucconnanuu. KauectBeHHbIe peakiiny Ha HOHBL. [loHATHE O THIpOIHU3€E CONEN.

XUMHUUYECKUM IKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISAMHU KPUCTALUINYECKHUX
pPEIETOK HEOPraHWYECKUX BEIIECTB — METAIOB U HeMeTauioB (rpadura u
ajgMasa), CJOXKHBIX BEIIECTB (XJIOpUJA HATpHUs), HCCIEIOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHUMHYECKOW peakluu OT BO3JCUCTBUS Pa3IUYHBIX (DAKTOPOB,
HCCJIEIOBAHKE BJICKTPONPOBOJHOCTH PACTBOPOB BELIECTB, ITpOLECCa TUCCOLUALINT
KUCJIOT, IIeJo4eil U cojed (BO3MOXKHO UCIIOJIb30BaHUE BUIECOMATEPHUATIOB),

MIPOBEICHUE OMBITOB, WUTIOCTPUPYIOLIUX MPU3HAKHA NPOTEKAHUS PEAKLIMIA HOHHOTO



obmeHa (0Opa3oBaHME OCajJKa, BBIICIICHHE Ta3a, o0pa3oBaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIONIUX ~ TPUMEPHl  OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX — PEaKIUn
(ropeHme, peakuy pas3JIoKEHUsS, COCIMHCHUS), PACIO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C TIOMOIIBI0O KAaYeCTBEHHBIX PEAKIMd HAa HOHBI, PEIICHHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

12.4.2. HemeTasuiel ¥ UX COETUHEHUS.

O6mast xapakTepuctuka rainoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue M (U3HYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TallOTCHOB. XWMHUYECKHWE CBOWCTBA HAa TpHUMEpe  XJopa
(B3auMOJeHCTBUE C MeETa/llaMH, HEMeTallaMH, WIeso4amMu). XJIO0pPOBOAOPO/I.
ConsiHast KHMCIIOTa, XUMUYECKUE CBOWCTBA, MONy4YeHHUE, NMpuMeHeHue. [leficTBue
XJIOpa M XJOPOBOJOPOJIa HA OpPraHU3M uejoBeka. BakHeillne XJIOPUABI U HUX
HaxO0XXJEHUE B TIPUPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynmnbl. OcOOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTEIICHN OKHCIICHUSI.

Crpoenue u ¢puznuecKre CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPO/a U CEPHI.
AmoTpornHbie MOAU(PUKAIIMK KUCIOPOAa U cepbl. XUMHUYECKHUE CBOMCTBA CEPHI.
CepoBomopo/, cTpoeHue, Gu3ndecKkrue u XuMuIeckue cBorcTa. OKCHIBI Cephl KaK
MPEACTAaBUTEIM  KHUCIOTHBIX OKCUAoB. CepHas KHCIOTa, (U3HYECKHE U
XUMUYeCKue CcBoMcTBa (OOmMe Kak TMPEeACTaBUTENS Kiacca KUCIOT W
cnenupuyueckre). XUMUYECKHE PEaKIMH, JIEKAIlUe B OCHOBE MPOMBIIIIEHHOTO
crocoba mosydeHust cepHoil kucnothl. [Ipumenenuwe. Conu CEpHON KHCIOTHI,
KaueCTBEHHAs peakius Ha cyibdar-uoH. HaxoxaeHnue cepbl U €€ COeIMHEHUI B
npupojie. XUMHUECKOE 3arps3HCHHE OKPYKAIOIICH CPEeabl COSTUHEHUSIMH CEphI
(KUCIIOTHBIE JTOXKIW, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPAICHUS.

OO6miast xapaktepuctuka 3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTEIICHN OKUCIICHUSI.

A30T, pacpocTpaHEeHHE B IPHPOJE, PU3NUeCKue U XMMHUYCCKHE CBOMCTBA.



Kpyrosoport azora B npupoje. AMMHaK, ero pu3nyeckue U XuMUYECKHUe CBOMCTBA,
noiyyeHue u npumeHenne. Conu aMMOHUS, WX (PU3NYECKHE U XUMHUYECKUC
CBONCTBa, mpuMeHeHHe. KadecTBeHHass peakiusi Ha HMOHBI aMMOHHUS. A30THas
KHCIIOTa, €€ ToJydeHue, (PU3MYECKHe M XUMUYECKHE CBOMCTBA (0OIMEe Kak
IpeCTaBUTEN Kilacca KUCIOT U crneuuduueckue). VMcnonb3oBaHue HUTPATOB U
coJield aMMOHUSI B KaUeCTBE MUHEPAJIbHBIX yI00peHU. XUMHUYECKOe 3arpsi3HEHUE
OKPYXKAIOMIeH Cpelbl COCAMHCHUSAMH a30Ta (KUCIOTHBIC MOXKIH, 3arps3HCHHC
BO3]IyXa, MMOYBBI U BOJOEMOB).

®ochop, amnorpormubie Momudpukarmuu  pochopa, dusmveckue wu
xumudeckue coiictBa. Okxcun pochopa (V) u pochopHnas kucinora, Gpuznveckue u
XUMHUYECKUE CBOWCTBa, moiydyeHue. Vcnonb3oBanue ¢docharoB B KauecTBe
MUHEPaIbHBIX yI0OpEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |V A-rpynmnbl. OcOOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTEIICHN OKUCIICHUSI.

Yriepona, amIoTpOInHbIE MOAW(DHKAIIMN, PACTPOCTPAHCHHWE B MPHUPO/IE,
dbuznueckue M XUMHUYECKHE CBoMcTBa. AncopOuusa. KpyroBopor yriepoaa B
npupoze. Okcupl yriepoaa, ux GU3NYecKue U XMMUYECKHUE CBOMCTBA, JIEHCTBUE
Ha JKUBBIC OPraHU3MBbI, MOJYYECHUE U TPUMEHEHHE. DKOJIOTHYECKHE MPOOIEMBI,
CBsA3aHHBIE ¢ okcuaoMm yriaepoaa (IV), rumore3a ra00albHOTO MOTEIUICHHUS
KJINMaTa, MapHUKOBBIN A PeKkT. YroapHas KUCIOTa U €€ COJId, UX (PU3NYECKUE U
XUMUYECKUE CBOWCTBA, MOJy4YeHHWE W TNpuMeHeHue. KadecTBeHHas peakius Ha
kapOoHaT-uoHbl.  Mcmonbp3oBanme  kapOboHAaTOB B OBITY,  MEAMIIMHE,
MIPOMBIIIUICHHOCTHU U CEILCKOM XO3SIHCTBE.

[lepBoHavambHBIE TOHATHS OO0 OpPraHWYECKWX BEIIECTBAX Kak o
COCIMHCHMSX yriiepoaa (METaH, 3TaH, JTWJICH, alleTHJICH, JTaHOJ, TJIHMIICPHH,
yKCyCHasl Kuciora). [IpupoaHbsie HCTOYHUKH YTIIEBOIOPOOB (YroJb, IPUPOTHBIH
ra3, He(Th), NPOAYKTHI UX TepepadoTku (OCH3WMH), UX pOJAb B OBITY U
MPOMBITTUICHHOCTH.

[ToHsiTHE O OMOJIOTMYECKHN BaXXKHBIX BEIIECTBAX: )KUPaAX, OeNKax, yrieBoaax —



U UX POJIM B >KU3HM uYeJoBeKa. MarepualbHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, IMOJNyYE€HUE U
npumeHenne. CoenawHeHHs KpemMHUs B mpupozae. OOmme mnpeacraBieHus 00
okcuae kpemuusA(lV) u xkpemuueBoi kuciaore. CHUIMKATBI, X KCIOJIb30BAaHHUE B
ObITy, MEIUIIMHE, MPOMBIIUICHHOCTU. BakHellue CTpOouTEeNbHbIE MaTepUabl:
KepaMHKa, CTEKJIO0, IEMEHT, OeToH, xene300eToH. IIpobiembr Oe30macHOTO
MCIIOJIb30BaHUs CTPOUTENbHBIX MAaTEPHUAJIOB B IOBCEAHEBHON KHU3HHU.

XUMUYECKUH SKCIIEPUMEHT: U3y4YeHHE 00pa3Il0B HEOPTAaHUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KUCJIOTHI, IPOBE/ICHUE KAUECTBEHHBIX PEAKIINI Ha XJIOPH/I-HOHBI
¥ HaOJIOJIEeHUE MPU3HAKOB UX MPOTEKAHUs, OIBITHI, OTpaKarolye (GU3n4ecKue u
XUMHUYECKHUE CBOMICTBA raJIOT€HOB M MX COEAUMHEHHMH (BO3MOKHO MCIIOJIb30BAHME
BHJICOMATEpPUAJIOB), O3HAKOMJICHHE C oOOpa3laMu XJOPHUAOB (TaJlOr€HUIOB),
O3HaKOMJIEHUE ¢ 00pa3lamMu Cepbl U €€ COeTUHEHUSIMU (BO3MOXKHO HUCIIOIb30BaHUE
BHJICOMATEpHUAIIOB), HAOIIOJEHUE Tpoliecca OOYTIIMBaHUS caxapa Moj JAeHCTBUEM
KOHIEHTPUPOBAHHON CEpHOM  KHUCJIOTBI, M3yYE€HUE XHMHYECKHUX CBOWCTB
pa30aBiICHHON CEpHOW KHUCJIOTHI, NPOBEACHHE KayeCTBEHHOM peakluud Ha
cynbar-uon u HaOmOIEHHE TMpU3HAKA €€ TMPOTEKAHMs, O3HAKOMJICHHE C
¢u3nueckuMu CBOMCTBaMM a30Ta, (ocdopa M uX coeAUHEHUH (BO3MOKHO
WCIIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), oOpa3laMu a30THBIX M (OCHOPHBIX
ynoOpeHul, TMoixy4yeHue, coOupaHHue, paclo3HaBaHUE M HU3YYEHHE CBOICTB
aMMUaka, MpoBeJICHNE Ka4eCTBEHHBIX PEaKIuii Ha UOH aMMOHHS U (hochaT-uoH u
M3y4YCHUE TMPU3HAKOB HUX TMPOTEKAHUsS, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOU
a30THOM KHCIOTBI C MeIbl0 (BO3MOXKHO HCIOJIh30BAaHUE BUICOMATEPHAIIOB),
M3y4YeHUE MoJeNed KPUCTAUIMYECKUX PEeIIETOK anmasza, rpadura, ¢yiepeHa,
O3HAKOMJIEHHE  C  MPOLECCOM  aJCcOopOIMU  PAcTBOPEHHBIX  BEILECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOTa3a, MOJyYCHHE, COOMpaHue,
pacro3HaBaHME€ W  M3yYEHUE CBOWCTB  YIJIEKUCIOrO Ta3a, MpPOBEJICHHUE

Ka4YCCTBCHHBIX peaKuHﬁ Ha Kap60HaT N CUJIMKAT-UOHBbI U U3YYCHUC IIPU3HAKOB UX



OPOTEKAaHUs, O3HAKOMJIEHHE C TMPOAYKUHWEW CUJIMKATHOM MPOMBIIUICHHOCTH,
pEILICHUE SKCIEPUMEHTAIBHBIX 3aJa4 Mo TeMe «BaXHeWllne HeMeTaulbl U UX
COCMHECHUSD.

12.4.3. MeTtamibl ¥ UX COSAMHEHUSI.

OO61mast XapakTepucTUKa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU
ux mnosioxkeHuss B Ilepuoandeckoil cucreme Xumuyeckux d3nemeHtoB JI.U.
MenneneeBa u ctpoeHuss aromoB. CTpoeHue MeTauioB. Meramnuyeckas CBSA3b U
METAJJIMYecKasi  KpUCTaJUIMYecKass  peméTka.  DJIEKTPOXMMHUUYECKUUA  psif
HaIpspKeHUN MeTaioB. @U3NYECKHEe U XMMUYECKHE CBOMCTBA MeTaJioB. O0mue
CIoCcOOBl TMOdy4YeHus: MeTamioB. [loHsATHE O KOpPpO3UM METauiOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CmjaBbl (CTaib, YyTyH, JIOPATIOMUHUMN,
OpoH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIINICHHOCTH.

[Ilenounsie MeTaJUIbL: MOJIO)KEHUE B lleproanueckon cucTeMe XMMHUYECKHUX
anemeHntoB .M. MenneneeBa, cTpoeHHE MX aTOMOB, HAaXOKJICHHE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpusd U Kanus). OKcuabl U
TUAPOKCUABI HaTpus W Kanud. lIpuMeHeHune 1Eeno4YHbIX METAUIOB M HUX
COCIMHCHUM.

[IlenouyHo3eMenbHbIE METAUIbl MAarHuii W KaJbLMU: IIOJIOKEHHUE B
[Tepnoanueckoit cucrteMe xumuueckux aneMeHToB .M. MenpaeneeBa, cTtpoeHue
MX aTOMOB, HaxXOXJeHHUE B pupoje. Duzndeckre 1 XMuMUYECKUE CBOMCTBA MAarHUs
U Kanbuuda. Baxuelmne coeluMHEHUs Kaiablusg (OKCUZ, THIPOKCHI, COJH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomMuHui: nosioxkeHne B lleproanyeckoil cUCTEME XUMHYECKUX
anementoB JI.W. MenzaeneeBa, CTpOEHME aTOMa, HAxXO0XICHUE B MPHUPOJE.
dusznvecKue 1 XMMUYECKHE CBOMCTBA almfOMUHUS. AMDOTEpPHBIE CBOMCTBA OKCHIA
Y TUJIPOKCUA AJTFOMUHMUSL.

Kenezo: nmonoxkenue B lleprpoanyeckor CHUCTEME XUMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa, CTpO€HHE aTOMa, HaxOxJIcHHE B mnpupoxac. duszndeckue u

XMMHYECKHE CBOMCTBA skejae3a. OKCUIbI, THAPOKCUIALI U coiu cou xene3a (I) u



xenesa (I11), ux coctas, CBOWCTBA U MOJyUYCHHE.

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C o0OpasllaMd METauioB U
CIUIaBOB, WX (DM3MYECKUMU CBOWCTBAMHU, HW3YUYCHHE pE3yJbTaTOB KOPPO3UU
METAJIOB  (BO3MOXKHO  HCIOJIb30BAaHHE  BUJEOMATEpPUANIOB), OCOOCHHOCTEH
B3aMMOJICUCTBHS OKCHJIA KaJbIMS U HATPUSA C BOAOW (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAITIOB), MCCIEIOBAHUE CBOWMCTB >KECTKOM BOJBI, Mpollecca TOpeHUs
Keje3a B KUCIOopoJe (BO3MOXXHO MCIOJIb30BAaHUE BHIEOMATEPUANIOB), MPU3HAKOB
MPOTEKAHUSI KaYE€CTBEHHBIX PEAKIMi Ha HOHBI (MarHus, KaJblMs, AJIOMUHUS,
nuHKa, kenes3a (1) u xemesza (I11), menu (1), HaGiroieHUe U oNMCaHKE TIPOIECCOB
OKpalllUBaHUsl IUJIJAaMEHM HWOHAMHU HATpHs, Kalus W Kaublusd (BO3MOXKHO
UCIIOJIb30BaHUE  BHUJEOMATEPHANIOB), HCCIEAOBAHHE aM(OTEPHBIX CBOWCTB
TUAPOKCUIA alIOMUHUS M TUAPOKCUIA LHWHKA, PELICHHUE 3KCIIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxkHennme MeTasibl U UX COEAUHECHUSD.

12.4.4. Xumus u oKpyxarorias cpefa.

BemecTBa n marepuansl B NOBCEIHEBHOM >KM3HM 4elIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. IlepBas momorns npu
XUMHYECKUX 0KOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpY)KarolleW cpenbl (MpeaenpHas J0mycTuMas
KoHIleHTpalus BemecTB (nanee — [1JIK). Posib XuMuM B pemieHn 3KOJIOTHYECKUX
npoO0sem.

XUMUYECKUN SKCIIEPUMEHT: HU3y4YeHHEe O00pas3loB MaTepuaioB (CTEKIIO,
CILJIaBbl METAJJIOB, OJIUMEPHBIE MaTEPHUAIIbI).

12.4.5. MexnpeAMETHBIC CBSI3U.

Peanuzamnus MeXNpeaAMETHBIX CBsI3ed NpHU HM3YYeHHH XUMUU B 9 Kjacce
OCYUIECTBJISIETCS. 4Y€pe3 HCIOJb30BaHWE KaK OONIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U TMOHSITUH, SBIISIFOIIUXCS CUCTEMHBIMU JIJIsi OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAYYHBIN (pakT, TMIIOTE3a, 3aKOH,

TEOpHs, aHaIW3, CHHTE3, KIacCUpUKAIUA, TEPHOJIUYHOCTh, HAOIIOJICHUE,



AKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHHE, MOJEeNb, SBJICHHUE, MAPHUKOBBIN
s dexT, TEXHOTOT s, MAaTEPUAITHI.

®dusuka: marepusi, aToOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMbI, PaTUOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUECKUN 3apsl, IPOBOJHUKH,
MOJIYIPOBOJHUKH, JUAJEKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TeEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEILIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAILITUNYECKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAMHULIBI U3MEPEHUs, KOCMUYECKOEe
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: gorocunres, avixanue, o6mochepa, IKOCUCTEMA, MUHEPAIbHBIC
yI00pEeHMs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, MUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TMOPOJBI,
MI0JIE3HbIE UCKOIIa€MbI€, TOIIINBO, BOJHBIE PECYPCHI.

12.5. Ilmanupyembie pe3yJNbTaThl OCBOCHHS IPOTPaMMbI M0 XHMHH Ha
YPOBHE OCHOBHOTI'O OOIIEro 00pa3oBaHusl.

12.5.1. U3yyenwe XWMHUH Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHHS
HaIpaBJCHO Ha JOCTWXKEHHE OOYYalOIIUMUCS JHMYHOCTHBIX, METANPEAMETHBIX U
IPEIMETHBIX Pe3yIbTaTOB OCBOCHUS yU€OHOIO MIpeIMeTa.

12.5.2. JInuHOCTHBIE PE3yJbTAaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIIETO
0o0pa3oBaHUs JTOCTUTAIOTCS B XOJi¢ OOy4eHUs XMMHHM B €IMHCTBE Y4eOHOU u
BOCIIUTATEIHHON JAESITETFHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCUHCKUMU
COIIMOKYJIBTYPHBIMA W JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, NPUHATHIMUA B
oOuiecTBe MpaBUJIaMHM M HOpPMaMH IIOBEIEHUS U CIOCOOCTBYIOT MpoIleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COITMAM3AIIUN 00YHArOIITXCS.

12.5.3. JIn4HOCTHBIE pPE3yabTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOITUXCS
PYKOBOJICTBOBATbCS CHUCTEMOW TMO3MTHBHBIX IICHHOCTHBIX OpHCHTAIlUH |
paciMpeHne OmbITa ACITeILHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B YaCTH:

1) maTpUOTHYECKOTO BOCITUTAHHS:

LEHHOCTHOTO OTHOILICHUS K OTEUECTBEHHOMY KyJIbTYpHOMY,

HCTOPUYCCKOMY W HAYYHOMY HACJIICAHWIO, ITOHUMAHUA 3HAYCHHA XUMHYECKOM



HayKd B JKM3HU COBPEMEHHOr0 OOIIECTBAa, CIIOCOOHOCTH BIAAETh JTOCTOBEPHOMU
uHpopMaIme O TMEepeOBBIX JOCTIDKCHHSX MW OTKPBITUSX MHPOBOH U
OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOICTBE
MUpa U 00IIECTBa;

2) TpaKIaHCKOTO BOCITUTAHHUS:

MPEACTABICHUS. O COLMAJIbHBIX HOPMax M MPaBWIAX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJUICKTHBE, KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIEAOBATEIbCKOM, TBOPYECKOW W JOPYrHMX  BHJIAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JEATEIBHOCTH MIpU
BBITIOJIHEHUM YYEOHBIX, TO3HABAaTEIbHBIX 3a/1a4, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aWMOIIOMOIIM B TIPOIIECCE OTOM y4eOHOM NESITeNbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TIOBEJCHHE M IIOCTYNIKA CBOMX TOBAPHUILEH C TO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEICTBUN MOCTYNKOB;

3) IICHHOCTH HAYYHOTO MTO3HAHUS:

MHPOBO33PEHYECKHUX TMPEACTABICHUI O BEIIECTBE U XUMHUYECKON pEaKLNH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM U COCTABIISIOMINX
OCHOBY JIJII TTIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, TPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEIOBEKA C
MPUPOJHON CPEION, O POJIM XMMHUHM B TTO3HAHUM ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIX MOTUBOB, HAITPABJICHHBIX HA MOJyYEHUE HOBBIX 3HAHUU MO
XUMUU, HEOOXOIMMBIX 7151 O0BSICHEHUS HAOJI0JaeMbIX MPOIIECCOB U SIBICHHI;

MO3HABaTEIbHOM, WH(GOPMAIMOHHON M YHTATEIbCKOM KYJIBTYPBl, B TOM
YUCJI€ HABBIKOB CaMOCTOSITEJILHON pabOThl C YYEOHBIMH TEKCTAaMH, CIPaBOYHOM
JUTEPaTypoOid, JOCTYIHBIMH TEXHUUYECKUMU CPEACTBAMH HUH(POPMAIMOHHBIX
TEXHOJIOTHUH;

uHTEepeca K OOyYEeHHMIO W TO3HAHWIO, JHO003HATEIHLHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  caMOOOpa3OBaHMIO, TMPOEKTHOW W  HUCCIEI0BATEIbLCKOU

JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YpOBHS OOydeHHUs B



JlaJIbHEUIIIEM;

4) bopMHUPOBAHUS KYJIBTYPBI 3I0POBbSI:

OCO3HAHMUSI ULEHHOCTH HW3HHU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3/I0pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 KW3HH, OCO3HAHUSA MOCIEACTBHI U
HENPUATUS BPEIHBIX IPUBBIYEK (YIIOTPEOIEHUS aJIKOrOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOIUMOCTH COOJNIOJIEHUs TpaBui OE€30MacCHOCTH Mpu OOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peaibHON KU3HU;

5) TpyI0BOTO BOCITHUTAHUS:

UHTEpeca K MPAKTHUYECKOMY M3Y4YEHHIO Tpodeccuil U Tpyaa pa3iudyHOro
poJia, yBaKE€HHUE K TPyAy U pe3yJibTaTaM TPYAOBOM JIEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE INPUMEHEHHUS MPEAMETHbIX 3HAHUW MO XHWMHH, OCO3HAHHOrO BbIOOpA
WMHAUBUAYAIBHON TPACKTOPUU MPOJIOJKEHUS 00pa30BaHus C yUETOM JTMYHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
YCHEMHOW NpOo(heCCHOHATBHON AeATEIbHOCTH U PAa3BUTHSI HEOOXOJUMBIX YMEHHI,
TOTOBHOCTB aJalTUPOBATHCS B IPO(HECCHOHATIBLHOU CpeE;

6) 9KOJIOTHYECKOTO BOCIIUTAHHS:

HKOJIOTUYECKU 11€JeCO00pPa3HOTr0 OTHOIICHUS K MPHUPOJAE KaK HCTOYHUKY
KU3HHU Ha 3emile, OCHOBE €€ CyIeCTBOBaHUS, IOHUMaHUs LIEHHOCTH 3I0POBOrO U
O0e3zomacHOro oOpa3a »HW3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(bu3nUYecKOMYy M TCUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUS IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MaCHOT0 OBEIEHUS TP pabOTe C BEILIECTBAMH, a TAK)KE B CUTYaLUsX,
YTPOXKAKOUIUX 30POBBIO U KU3HHU JIIOJIEH;

CHOCOOHOCTH MPUMEHSATh 3HaHMS, MOJIydaeMble NMPU U3YUYEHUU XUMUH, AJIS
pelIeHns 3a/1ad, CBA3AHHBIX C OKPYXKAIOUIEH NPUPOJHOM CpENOH, IOBBIIICHHUS
YPOBHSL  DKOJIOTMYECKOW  KYJIbTYpbI, OCO3HaHUS [JIOOAJIBHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJIeM U MyTeH UX PEIIeHHs TOCPEICTBOM METOJIOB XUMUHU;

DKOJIOTMYECKOTO  MBIIUIEHHS, YMEHUS pPYKOBOJACTBOBAaTbCS UM B
II03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAJIBHOM ITPAKTUKE.

12.5.4. MeranpeaMmeTHsie pe3ylbTaThl. B cocraBe MeTamnpeaMeTHBIX



pE3yNbTaTOB  BBIACNSAIOT 3HAYUMblEe i (POPMUPOBAHUS  MHPOBO33PEHUS
oOIeHayYHble TOHITHS (3aKOH, TEOpHsS, NPHHIIUIM, TUIMOTe3a, (aKT, CHUCTEeMa,
nporiecc, SKCIEPUMEHT W JAPYroe.), KOTOPhIC HCIIONB3YIOTCS B €CTECTBEHHO-
HAay4HBIX YYEOHBIX TMpeaMeTaX W TO3BOJSIIOT HAa OCHOBE 3HAHUW U3 JTHX
npeaMeToB GOpMHUPOBATH MPECTABICHUE O LIETOCTHOW HAYYHON KapTUHE MUpa, U
yHUBEpCaIbHbIE Y4eOHbIE JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
PETYJISTUBHBIE), KOTOphle oOecrmeunBarOT (HOpMUPOBAHHE TOTOBHOCTH K
CaMOCTOATEJbHOMY IIJIJAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOW AESATENbHOCTH.
MertanpeaMeTHbIC Pe3yIbTaThl OCBOECHUS 00pa30BaTEIHPHON MPOTPAMMBI TI0O XUMUU
OTpa)kaloT OBJIAJICHUE YHUBEPCAJIbHBIMHU IMO3HABATEIILHBIMU JIEUCTBUSIMHU, B TOM
YUCJIE:

1) 6a30BbIC JIOTUYECKUE JICHCTBHS

YMEHHUE HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUU: PACKPBIBATh CMBICI XUMUUYECKUX TMOHATUM (BBIACIATH MUX XapaKTEPHBIC
MPU3HAKK, YCTAHABJIMBATh B3aMMOCBS3b C JAPYTUMH TOHATHUSIMH), UCIOJIH30BATh
MOHATHUS I OOBSICHEHUS OTENbHBIX ()aKTOB U SIBJICHHI, BHIOMPATh OCHOBAHUS U
KpUTEPUU 7Sl KJacCU(PUKAIIMM XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHil,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3M MEXKIY OOBEKTaMH H3YyYCHHS,
CTPOUTH JIOTUUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEAYKTUBHBIC, IO aHAJIOTHH),
MIPOBOAUTH BBIBOJIbI U 3aKJTFOUEHUS,;

yMEHUE TPUMEHSATh B TMPOIECCE TO3HAHUS TMOHATUS (TIPEIMETHbIE |
MeTarpeMETHBIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJICIIN, UCTIOIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HaK (CHMMBOJ JJIEMEHTAa), XUMU4eckas (opMmyrna U ypaBHEHHE
XUMUYECKOW peaklu — NpU PelIeHUH yu4eOHO-TI03HABATEIbHBIX 3aj1ay, C y4ETOM
ATUX MOJICTIbHBIX MPECTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3y4aeMbIX 00OBEKTOB — XUMUUYECKHUX BEIIECTB M XUMUYECKUX PEaAKIIHi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CJICJACTBEHHBIE CBS3U U

IMPOTHUBOPCHUHA B U3YHACMBIX ITPOLCCCAaX U SABJIICHUAX,



2) 0a30BbIC UCCIIEAOBATECILCKUE ICHCTBUSL:

YMEHHE HCIOJb30BaTh MOCTABJICHHbIE BOMPOCHI B KAa4€CTBE MHCTPYMEHTA
MO3HAHMUS, a TaKkXKe B KadeCTBE OCHOBBI M1 (HOPMUPOBAHMSI TUIOTE3Bl IIO
MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

NpUOOpPETEeHNE OMbITa MO IUIAHWPOBAHUIO, OPraHU3allM M TPOBEICHUIO
YUYEHMUYECKMX OJKCIIEPUMEHTOB: YMEHHME HaOII0JaTh 3a XOJOM Ipoilecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyaupoBaTh 0000IIEHUS U
BBIBOJIBI 10 pe3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUYET
0 MpojeIaHHON paboTe;

3) pabora ¢ uHbopMmaIueii:

yMEHUE BBIOWpATh, aHAJIU3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MPECTABICHUS, OTYyYaEMYIO U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJIApHAsl JIUTEpaTypa XUMHYECKOTO COACpXaHUs, CIPaBOYHBIC
nocobusi, pecypcsl VHTepHeTa), KPUTHUECKH OIICHUBATH MPOTUBOPECUUBYIO WU
HEJIOCTOBEPHYIO0 HUHPOPMAIIUIO;

YMEHHE INPUMEHATh Pa3IMYHble METOJBI U 3aIpOChl IPU MOUCKE U OTOOpE
MH(GOPMallUl U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX Ul BBINOJIHEHUS
y4eOHBIX M MO3HABATENIbHBIX 3aj[au ONpeAeaEHHOro TUMa, IPUOOpEeTEHNE OMbITa B
o0JacTl UCHONB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIQJICHUE KYJIbTYpPO aKTHBHOTO UCIIOJIb30BAHUS PA3TMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpATh ONTUMANIbHYIO ()OpMY MpeICTaBlIeHUsT HHGOPMAITUN U
WUTIOCTPUPOBATh pEIllaeMble 33Jladyd  HECJIOXKHBIMH CXEMaMH, JuarpaMMamH,
apyrumu ¢hopmamu rpadyKi U KX KOMOWHAIIUSAMY,

YMEHUE HCMOJb30BaTh M aHAJU3UpOBaTh B IIpoliecce Y4yeOHOU U
MCCJIEI0BATENbCKON E€ATETbHOCTH UH(POPMALIMIO O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOI'0 XO3SAKWCTBA U TPAHCIIOPTA HAa COCTOSHUE OKPYXKAIOLIECH MNPUPOIHOU
Cpelbl;

125.5. YV  oOywatomerocs OyayT  chHOpPMHUPOBAHBI  CIEIYIONIUE

YHUBCPCAJIIbHBIC KOMMYHUKATUBHBIC HeﬁCTBHH:



yMEHHE 3aJaBaTh BOIPOCHI (B XoJe aAuajora W (Wid) AMCKYCCHUU) TIO
CymecTBy  obcyxmaemMoil  Tembl, (OPMYIUPOBATh CBOW  MPEIJIOKEHUS
OTHOCHTEJILHO BBITOJTHEHUS TIPEIJIOKCHHON 3a/1a4H;

MPUOOPETEHHUE OIBITA IPE3ECHTAIINN PE3YJIBTATOB BBHIITOTHEHHUS XUMHUYECKOTO
AKCIIepUMEHTa (J1a00paTOPHOTO OIbITa, TA00OPATOPHON pPabOTHI IO UCCIEIOBAHUIO
CBOMCTB BEILIECTB, yUeOHOTO IPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHHKAMH ITO3HABATECIBHOW |
HCCJICIOBATEIILCKOW NIEATEIbHOCTH TIPH PEIICHWH BO3HUKAIOIMMX MpoOjeM Ha
OCHOBE yué€Ta OOIMMX WHTEPECOB W COTJIACOBAHUS MO3UIUH (00CyXaeHwHs, OOMEH
MHEHUSMH, «MO3TOBBIE IUTYpMbI», KOOpAHHAIMS COBMECTHBIX JI€HCTBHUIA,
orpesieieHrue KPUTEPUEB MO OIIEHKE KaueCTBa BHIMOJIHEHHOW padOThI U APYTHE);

12.5.6. Y  oOyuaromerocs  OyayT  chOpMHUPOBAHBI  CICAYIOIIUE
YHUBEPCAIbHBIC PETYJISITUBHBIC TCHCTBUS:

YMEHUE CaMOCTOSITEIIBHO OMNPEACIATh IENH JeATeILHOCTH, TUIAHUPOBATH,
OCYIIIECTBJIATh, KOHTPOIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeBLHOCTD, BHIOUPATh Hanbosee d3pheKTUBHBIE CIIOCOOBI pellleHrs YYeOHbIX U
MO3HABATENIbHBIX 3374, CaMOCTOSITEJIBHO COCTaBISITh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM AJTOPUTM JECUCTBUM IIPYM BBINOJIHEHUM 3aJaHUW C  Y4ETOM
MOJTYYCHHUSI HOBBIX 3HAHWHA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSX,
OIICHWBATh COOTBETCTBHE MOJYUYESHHOTO PE3yJIbTAaTa 3asBJICHHOM IEIH;

YMEHHUE WCIIOJIb30BaTh W aHAIU3MPOBATh KOHTEKCTHI, MpeiJiaraeMble B
YCJIOBUH 33JIaHUM.

12.5.7. TlpenmetHble pe3yJabTaThl OCBOCHHS IMPOTrpaMMbl MO XUMHUHU Ha
YPOBHE OCHOBHOTI'O OOIIIEro 00pa3oBaHusl.

B cocraBe mpeaMETHBIX pPE3yNBTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
collepKaHMsl, YCTAHOBJIEHHOTO JaHHOW pabodeill mporpaMMoi, BBIAEISIOT:
OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBbIC 3HAHUS, YMEHUS W CIOCOOBI JCHCTBUH,
cnenuduyueckne sl TPeAMETHOW o0macTu «XUMUsS», BUIBI ACATEIHLHOCTH TIO

MOJIYYCHUIO HOBOTO 3HAHUS, €ro WHTEPHpETal, MpeoOpa3oBaHUI0 U



NPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUSIX.

125.7.1. K xonmy oOyueHus B 8 Kiacce y oOyuaromerocss Oymy
c(hOpMHUPOBAHKI CIIETYIONTHE TPEIMETHBIC PE3yIbTATHI IO XUMUU:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TMOHSTHUNA: aTOM, MOJIEKYJa,
XUMHAYECKUN BJEMEHT, [MPOCTOE BELIECTBO, CJOKHOE BEHIECTBO, CMECH
(omHOpOAHAS W HEOAHOPOJHAs), BAJIEHTHOCTh, OTHOCUTEIbHAsI aTOMHas U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas
JI0JIT XUMUYECKOTO dJIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00BEM, OKCHII, KHCIIOTA,
OCHOBAHHUE, COJIb, JJEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas
peakius, Ki1acCupuKalus peakuil: peakliuil COSUHEHUs, PEaKUU Pa3IoKEeHHUS,
peaklMM 3aMEIEHUs, peakiuu OOMEHa, 9K30- U HHIAOTEPMHUUYECKUE PEaKIIUH,
TEIIOBOM 3P GEeKT peakiuu, SApO aToma, dJIEKTPOHHBIM CIIONH aTroma, aTOMHas
opOuTanb, paadyc aroMa, XHUMHYECKas CBSI3b, IMOJSpHAS M HEMOJspHas
KOBaJICHTHAsl CBSI3b, HOHHAS CBSI3b, MOH, KATUOH, aHUOH, PaCTBOP, MAacCOBAasi JOJIsI
BelecTBa (MPOIICHTHAs KOHIIEHTPAIKs) B paCTBOPE;

WUIIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX TOHSITHUH U
MIPUMEHSTh 3TU MOHATHUS TIPHU ONKMCAHUU BEILIECTB U UX NPEBPAIICHUN;

MCITOJIb30BAaTh XUMHUUYECKYI0 CUMBOJIUKY JIJISl COCTaBlIeHUs (OPMYJ BEIIEeCTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINN;

OMPENIENATh BaJEHTHOCTh aTOMOB 2JIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTENEHb OKHCIICHUS DJJIEMEHTOB B OWHApHBIX COCAMHEHUSX, MPUHAJIC)KHOCTD
BEIIIECTB K OMPEACIEHHOMY KJIACCy COCIUWHEHUHN 1o dopMyram, BUI XUMHUECKOU
CBsI3U (KOBAJICHTHAs M HIOHHAS) B HEOPTAaHUYECKUX COCTMHCHHUSIX;

packpeiBath  cmbicn  I[lepumoamyeckoro 3axkona .M. MeHnneneesa:
JEMOHCTPUPOBATh  MOHUMaHUE  TEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUUYECKUX DJIEMEHTOB OT WX TosiokeHusi B Ileproauueckoil cucteme, 3aKOHOB
COXpPAaHEHMUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOIO
YVYeHHs, 3aKOHAa ABOraJpo, OMUCHIBATH M XapaKTepU30BaTh TaOIMUHYIO (Bopmy

HepnonnquKoﬁ CUCTCMbI XUMHWYCCKHX JJICMCHTOB: Pa3/IM4aTh IMOHATHA «TIJIaBHAsA



noarpynna (A-rpymnma)» u «mnobdounas noAarpynmna (b-rpynmna)y», manasie 1 60JbIINe
NepuoAbl, COOTHOCUTh OO0O3HAU€HHUs, KOTOpbIE MMEIOTCS B  TaOdHIe
«llepnonnueckas cucrema xummuueckux adnemeHtoB .M. MenneneeBa» ¢
YHCIOBBIMA XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XHMHYECKUX DSJIEMEHTOB
(coctaB u 3apsna sapa, oOIIee YUCIO SJEKTPOHOB W paclpesielieHhe HuX TO0
AJIIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOpraHMYECKHE BEIIEeCTBA,
XUMHUYECKHE PEaKIuu (0 YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEILIECTB, MO
TermoBomy dhdexry);

XapaKTepu3oBaTh (OMHUCHIBaTh) OOLIME XWMHUYECKHE CBOICTBA BEIIECTB
pPa3UYHBIX KJIACCOB, TIOJITBEpXkAasi OINHCAHHE MPUMEpPAMU  MOJEKYJISPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINIA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX KayeCTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIIECHUI B pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOrO 3JE€MEHTa MO (opMyJie COEAUHEHMs, MAcCCOBYIO
JIOJII0 BEIIECTBA B PacTBOpPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peaxImy;

PUMEHSATH OCHOBHBIE OIEPAIMH MBICIUTEIBHON JEATEIBHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, 0000IICHUE, CHCTEMAaTHU3aINI0, KIaCCU()UKAIIUIO, BBISBICHUC
NPUYMHHO-CIEICTBEHHBIX CBsI3¢d — I HW3Y4YEHHMs] CBOWMCTB BEIIECTB U
XUMUYECKUX PEAKIIMi, eCTEeCTBEHHO-HAYYHbIE METObl TTO3HAHUS — HAOIOZCHUE,
U3MEpPEeHHE, MOACIUPOBAHUE, IKCIIEPUMEHT (pEabHbIN U MBICICHHBIN);

CJIEJIOBATh MpaBHJIaM TOJIb30BaHUS XUMUYECKOW MOCYAON U TaOOPaTOpPHBIM
o0opyIoBaHUEM, a TaK)Ke TpaBUiiaM OOpAICHHsI C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMUA TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB TIO
MOJIyYEHUI0O W COOMPAHMIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA MU KHCIOpOa),

MIPUTOTOBJICHUIO PAaCTBOPOB C OINPEACIEHHOM MAacCOBOM JOJIEM pPacTBOPEHHOIO



BCILIECTBA, IUIAHUPOBaTh U IMPOBOAUTh XUMHUYECKHE OJKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IMIEJIOYEH M KHUCIOT C TIOMOINBI0 HHJUKATOPOB
(;makmyc, heronpTaneuH, METHIIOPAHXK U IPYTHUE).

125.7.2. K xonmy oOyuenus B 9 kiacce y oOyuaromerocss Oymy
c(hOpMHUPOBAHBI CIEIYIOUIUE TPEIMETHBIC PE3YJIbTATHI IO XUMHUU:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHYECKHX TMOHATHI: XUMUYECKHUI
AJIEMEHT, aTOM, MOJIEKYyJia, MOH, KaTUOH, aHWOH, MPOCTOE BEUIECTBO, CIIOXKHOE
BEIIIECTBO, BAJICHTHOCThb, 3JEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCICHUS,
XUMUYECKas PEaKIysi, XUMUYECKasl CBS3b, TEIIOBOW 3(PQEeKT peakimuu, MOJb,
MOJISIPHBIN 00BEM, PacTBOP, DIAEKTPOJIUTHI, HEAIEKTPOIUTHI, AIEKTPOIUTHUECKAS
JTUCCOIIMAIINS, PEAKIIMM MOHHOTO OOMEHA, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTUMble U HEOOpAaTUMbIE pEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKkIuu, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHUCJICHHE M  BOCCTAaHOBJICHUE,
ajuiotponusi, amMQpOTEPHOCTh, XUMHUYECKass CBsI3b (KOBaJICHTHasi, HWOHHAas,
METAJJIMYEeCKas), KPUCTAJUIMYECKasi peleéTka, KOPPO3Usi METaIOB, CIUIABHI,
CKOpPOCTh XHMHYECKOW pEaKUHH, MpEeAeNbHO aomyctumas KoHueHTtpamus [IJIK
BEILIECTBA;

WUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX TOHSITUH U
MPUMEHSTh ATU TOHSATHUSI TIPU ONMKUCAHUU BEILIECTB U UX MPEBPaICHUN;

MCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIsI COCTaBJIeHUsI (POpMyIT BEIIECTB
Y YPAaBHEHUUN XUMUUYECKUX PEAKLINN;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIIECHUSI XUMHUYECKUX 3JIEMEHTOB B
COEMHEHHUAX Pa3IMYHOrO0 COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COeAWMHEHUW 1o QopMynaM, BHUJ XUMHYECKOW CBA3M (KOBaJIEHTHas,
HMOHHAsl, METAJJIMYecKas)) B HEOPraHWYECKUX COCIUHEHMSX, 3apsiji HOHA II0
XUMHYECKON (popMyrie, xapakTep Cpelbl B BOJHBIX PaCTBOpAax HEOPTraHUYECKHUX
COEMHEHU, TUIl KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIca Ilepuommueckoro 3akona JI.MI. MenneneeBa u

ACMOHCTPUPOBATb €TI0 INIOHHMMAHHC. OIIMChIBATHL M XAPAKTCPHU30BaATbh Ta6J'II/I‘—IHYIO



¢opmy Ileproauueckoil cUCTEMbl XMMHUYECKHUX 3JEMEHTOB: pas3jindyaTbh HNOHSITHSA
«rnaBHas noArpymnmna (A-rpymnmna)» u «nobouynas noarpynmna (b-rpynmna)», maneie u
OoJbIIME€  TEPHOJbl, COOTHOCHUTH OOO3HAYEHHUS, KOTOpble HMMEIOTCS B
NEePUOANYECKON TabNuIle, ¢ YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, OOIIee YHUCIO 3JIEKTPOHOB HU
pacnpeziesieHue UX MO AJIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COEJIMHEHUI B Ipe/ienax MajblX EPUOIOB
Y TJIABHBIX HOJTPYIIl C YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHYECKHE JJIEMEHTHI, HEOpraHMYECKHE BEIIEeCTBA,
XUMHUYECKHE peakluu (10 YUCIIy U COCTaBYy YYaCTBYIOLIUX B PEAKIMH BEILECTB, IO
TerioBoMy 3((}exTy, O H3MEHEHHIO CTENEeHEH OKHUCIEHUS XUMHUYECKUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OONIME U CHEUUPUYECKHE XUMHUYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAAs OMHUCAHHE MPUMEpPaAMU
MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIA;

COCTABJISITh YPAaBHEHUS JIEKTPOJIUTUYECKON AUCCOLMALMM KUCIIOT, MIEJI0YEH
U COJIEH, TOJIHBIE W COKpAalll€HHbIE YpaBHEHUS peakUuid HOHHOro oOMeHa,
YPAaBHEHUSI PEaKIMil, MOATBEPKAAIOIIUX CYIIECTBOBAHME T'€HETHYECKOW CBS3U
MEXy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;

packpbiBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUN
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKlui;

IIPOTHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHMS,
BO3MOKHOCTH MPOTEKAHNUSI XUMUYECKHUX ITPEBPAILCHHUI B PAa3JINYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEUIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (popmylsie COeIUHEHHs, MAaCCOBYIO
JOJII0 BEUIECTBA B pPacTBOPE, NPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKOUN
peakuuy;

co0ro1aTh MpaBuia MOJIb30BAaHUS XMMHUYECKON MOCYyAOH U J1abopaTopHBIM

O60py,HOBaHI/IeM, d TAKXKC IIpaBHJIa O6paIHCHI/I$I C BC€IICCTBAMHM B COOTBCTCTBHUH C



MHCTPYKLUSMH TIO BBIMOJIHEHUIO Ja0OpaTOPHBIX XHMHYECKHX OIBITOB IO
MOJTyYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa U YTJIEKHCIIOTO rasa);

IPOBOUTH PEAKIIMHU, MOATBEPIKAAIONINE KAueCTBEHHBI COCTaB Pa3iIHMYHbIX
BEIIECTB: PACMO3HABaTh OIBITHBIM MYTEM XJIOPUAOPOMHUI-, MOAUI-, KapOOHAT-,
docdar-, cunukar-, cynbpar-, THIAPOKCUA-UOHBI, KATUOHbBI AMMOHHMS W HOHBI
M3yYCHHBIX METAJUIOB, MPUCYTCTBYIOUINE B BOJHBIX PAacTBOpPax HEOPraHHMYECKUX

BCIICCTB;

CHHTE3,

IMPUYINHHO-CJIICACTBCHHBIX

INPHUMCHATH OCHOBHBIC OIICpallun MBICTUTEIIbHOMN ACATCIBbHOCTH — aHAJIM3 U

CpaBHEHUE,

000011IeHHE,

CBA3EU —

A HU3YUCHUA

CHUCTCEMATHU3alUuIO,

BBISABJICHHUC

CBOMCTB BCIICCTB H

XUMHUYCCKHUX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOJbI ITO3HAHUA — Ha6HIOIICHI/Ie,

MU3MEpPEHUE, MOCIUPOBAHUE, IKCIIEPUMEHT (peabHbIN U MBICJICHHBIN).

12.6. TEMATHUYECKOE INTJAHNPOBAHUE

8 KIIACC

n/a

Hanmenosanue
pa3zieiioB U TEM
MIPOTPaMMBI

KomangecTBo yacos

Bcero

KonTposbhbie
paboThl

[IpakTnueckune
paboThI

DnexTpoHHbIE (IIUPOBLIE)
00pa3zoBaTeNbHbIC PECYPCHI

Paznen 1.1lepBoHayanbHbIe XUMHYECKUE TIOHATHUS

11

XuUMHSI — BaxkHas
o0acThb
€CTECTBO3HAHUS U
MPAaKTUYECKOM
JIeITEILHOCTHU
YyeJIoBeKa

5

0,5

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

1.2

BemecrtBa n
XUMHUYECKUE PEAKLINU

15

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

Hroro no pazneny

20

Pa3nen 2.BaxHeiine npeacraBuTenn

HCOPTaHNYCCKUX BCILICCTB

2.1 | Bo3ayx. Kucnopon. 6 1 bubnuorexa [IOK
[TousiTre 00 okcHmax https://m.edsoo.ru/7f41837c
2.2 | Bomopon.Ilonsitie o 8 1 bubnnoreka [JOK
KHCJIOTax M COJISAX https://m.edsoo.ru/7f41837c
2.3 | Bona. PactBopsL. 5 1 1 bu6nmoreka [JOK
[TonsiTue 06 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

OCHOBAHUAX

2.4 | OCHOBHBIE KJIACCHI 11 1 1 bu6mmoreka [JOK
HEOPraHUYeCKUX https://m.edsoo.ru/7f41837c
COETUHEHUN

Hroro mo pazueny 30

Paznen 3.1lepuoandeckuii 3akoH u [lepuoanyeckas cucremMa XumMmudeckux snmemeHTon . U.

MCH,Z[CJ'ICCBEL CTpOCHI/IC aTOMOB. XuUMHYecKast cBI3b. OKHUCIMTEIFHO-BOCCTAHOBUTEIILHEIC peaKnuu

3.1 | Ilepuonuueckuii 3aKOH 7 bu6mmoreka [JOK
u [lepuonuueckast https://m.edsoo.ru/7f41837c
CUCTeMa XMMHYECKHUX
anemeHToB /l. U.
Meneneesa.
Crpoenue aToma
3.2 | XuMHueckas CBs3b. 8 1 bubmuoreka [JOK
OKHUCIUTENBHO- https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHbBIE
peakuuu
Wtoro no pazneny 15 bubnuorexa [JOK
https://m.edsoo0.ru/7f41837c
PezepBHOE Bpems 3 bubnnoreka [JOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 68 4,5 6
YACOB I10 ITPOTPAMME
9 KIIACC
Ne HanmenoBanue KomnuecTBo vyacos OnekTpoHHbIe (U POBLIE)
n/m pa3zenoB u TeM 00pa3zoBaTeNbHBIE PECYPCHI
HpOTpaMMBL Bcero | Kontponbnsie | [Ipaktuyeckue
paboThI paboThI
Pasznen 1.BemecTBo U XUMHYECKHE PeaKIIUA
1.1 | [loBTOpEHUE U ) 1 bubnnorexa [JOK
yriTyOJieHue 3HaHHH https://m.edsoo0.ru/7f41a636
OCHOBHBIX Pa3JIeIOB
Kypca 8 kiacca
1.2 | OcHoBHEIE 4 bu6nmoreka [JOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIIHid
1.3 | DmekTpomuTHIeCcKast 8 1 1 bubnmuorexa [JOK
ICCOLMANys. https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIUU
B pacTBOpax



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

Uroro no pazneny

17

Pa3znen 2.HeMeTa/JILI M UX COeTHHEHUS

2.1 | OOmasn
XapaKTEePUCTHKA
XAMHYECKHAX
anemeHToB VIIA-
rpynibl. ["anoreHsr

4

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

2.2 | O0mag
XapaKTEPUCTHKA
XUMHYECKUX
aneMeHTOB VIA-
rpynnsl. Cepa u eé€
COCIMHEHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

2.3 | OOmias
XapaKTepUCTUKa
XHUMHYCSCKHX
3JIeMEeHTOB VA-

rpynmsl. A30T, hocdop
1 MX COCAMHEHUS

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

2.4 | O0mas
XapaKTepUCTUKa
XHUMHYCSCKHX
anemeHToB IVA-
rpyHIbl. YTiaepoa u
KPEMHHI U UX
COCIMHEHMUS

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

25

Pazgea 3.MeTaiibl M X COCTUHEHU S

3.1 | OOmwue cBoiicTBa 4 bubmuoreka [JOK
METaJIOB https://m.edsoo.ru/7f41a636

3.2 | BaxHelmme MeTaIbl 16 bubmuoreka [JOK
U UX COCOUHEHUS https://m.edsoo.ru/7f41a636

Hroro no paznery 20

Pa3nea 4. XuMust 1 OKpyxkamomas cpeaa

4.1 | BemectBa u 3 bu6mmorexa [IOK
MaTepuaibl B )KU3HU https://m.edsoo.ru/7f41a636
JelroBeKa

Hroro no pasneny 3

PesepBHOE BpeMms 3 bubnmorexa [JOK

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



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

OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME

Ipunosrcenue

K paboueu npozpamme

no yueOHOMY npeomemy
«Xumusy (bazoswiil yposennv)

®opmbl yuéTa padoueil nporpaMMbl BOCIIMTAHUSA
B padoueii mporpamme no yueoHomy npeomemy

«Xumusny (03061l YDOBGEHD)

PaGouass mporpamma BOCHHTAaHHMS OCHOBHOM 00pa30BaTeNbHON MPOrpaMMBbI
OCHOBHOTO o0uiero oOpa3oBaHus MYHHULIUIIAJIEHOTO OIOIKETHOTO
obmreo0pazoBaTesibHOTO yupexkaeHus: «Cpeausis mkoia No 7» peanusyercs B TOM YHUCTIE
U dYepe3 MCHOJIb30BaHHWE BOCIUTATEIBHOIO IMOTEHIMala YpPOKOB XuMHUH (0a30BbId
YPOBEHB).

. Ota paboTa OCyIlIecTBIsETCA B ceayommx Gopmax:

1. TloOyxnenne oOydalIMMXCs COOMIOJATh HA YpPOKE OOIICTPUHSTHIE HOPMBI
MOBEICHMSI, TIPaBUJIa OOIICHHS] CO CTapIIMMHU (TEeJAaroruH4ecKUMU pabOTHUKAMH) H
cBepCcTHUKaMU  (0Oyd4arolmMMHCs), TMPUHIMIB  YYEOHOW  JUCHMIUIMHBI U
CaMOOpPraHU3alHH.

2. llpuBnedyeHne BHUMaHHUS OOYyYalOIIUXCS K IIEHHOCTHOMY AacleKTy H3y4aeMbIX Ha
ypOKax MpeMeTOB, SBICHUI, COOBITHII uepes:

2.1. oOpaieHe BHUMaHMs Ha HPABCTBEHHbIE ACTIEKThl HAYYHBIX OTKPBITHI, KOTOPBIE
M3Yy4aroTcsl B JAHHBIH MOMEHT Ha YpPOKE; Ha SIPKUX JesTeNied KyJIbTypbl, YUEHBIX,
MIOJINTUKOB, CBSI3aHHBIX C N3yYa€MbIMH B JAHHBI MOMEHT TEMaMH, Ha TOT BKJIA],
KOTOPBI OHM BHECIM B pPa3BUTUE HAIIECH CTpPaHbl M MUpa, Ha JOCTOMHBIE
NO/IpakaH!s MPUMEPBI UX KU3HHU, HA MOTUBBI UX MOCTYIKOB;

2.2. UCcTIONb30BaHUE HA YpOKax MHQOpMAIUK, 3aTparuBarollell BaXKHbIe COLIMAIbHBIE,
HPaBCTBEHHBIE, STUYECKUE BOMPOCHI

3. Hcnonb3zoBaHue BOCHHUTATENbHBIX BO3MOXKHOCTEH cojepaHusi ydeOHOro mpeaMera
s (GOpMUPOBaHMS y OOYYaIOUIMXCS POCCUHUCKUX TPAJAMIMOHHBIX JYXOBHO-

HPABCTBEHHBIX U COLMOKYJIBTYPHBIX LIEHHOCTEH 4Yepe3 Moa00p COOTBETCTBYIOLIUX




TEKCTOB JJIsl YT€HHUs, NMPOOJIEMHBIX CUTyalui Uil OOCYXJAEHUs B Kiacce, 0ObEKTOB
U151 BBITIOJTHEHUS.

4. VaunuupoBaHue oOCYX JAECHHUH, BBICKA3bIBAHMI CBOEr0 MHEHUS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOLICHHSI K HU3y4aeMbIM COOBITUSIM, SIBJICHUSAM, JIMLIAM,
MIPOU3BEACHUIM HCKYCCTBA.

5. BritoueHne B yYpOK UIPOBBIX HPOLEAYpP, KOTOpPblE IOMOTAlOT TOJAEPKATh
MOTHMBAIMIO O0YyYarOUMXcs K IMOJYYEHHIO 3HAHWW, HaJa)XKMBaHUIO IMO3UTHUBHBIX
MEKIIMYHOCTHBIX OTHOILIEHU B KJacce, IIOMOTal0T  YCTAHOBJIEHUIO
N00poskenaTeabHON aTMOCc(epbl BO BpeMsl ypoKa.

6. [Ilpumenenme Ha yYpOKE MHTEPAKTHBHBIX (GOpM pabOTHI, CTUMYIUPYIOLINX
MO3HABATEIbHYI0 MOTUBALIUIO 00YYaIOIIUXCS.

7. lTlpumeHeHue rpynnoBoil paboTbl WM pabOThl B Mapax, KOTOpPbIE CIOCOOCTBYIOT
pPa3BUTHIO HAaBBIKOB KOMaHIHOM pabOTBl M B3aUMOJCHCTBHIO C JIPYTMMHU
00yJarouuMHUCS.

8. Bb100p U HCNONBb30BaHKE HA YPOKAaX METOAOB, METOJIUK, TEXHOJIOTHM, OKa3bIBAIOLINX
BOCIIMTATEJIbHOE BO3JEHCTBHE HAa JUYHOCTh B COOTBETCTBHM C BOCIHUTATEIbHBIM
ujeayioM, LeJb0 U 3a/1a4aMy BOCIIUTAHMUSL:

8.1. MeToaBl KOHTPOJIS U CAMOKOHTPOJI,
8.2. MeToJbI CAaMOBOCIIUTAHHS,

8.3. MeToIbl MOOIIPEHUS,

8.4. metonbl GOpMUPOBAHUS CO3ZHAHMUS,
8.5. meTonb1 yOexIeHuUs.

9. MuunuupoBaHue U TOAJIEP)KKA HCCIIEIOBATEIbCKON AEATEIBHOCTH IIKOJIBHUKOB B
dbopMe  opraHuzalMM TPYHIOBBIX W HWHAMBUAYAIbHBIX HCCIEAOBAHUM (MUHH-
WCCIIEIOBAaHUI), BKJIIOUEHUE B YPOK pa3JIMYHBIX HCCIIEIOBATEIbCKUX 3aJaHUN U
3aja4, 4YTO  JaeT  BO3MOXHOCTb  OOy4arolmuMmcs  NpUOOPECTH  HAaBBIKU
CaMOCTOATENBHOTO  PEIICHUS TEOPEeTHYECKOH MpoOJIeMbl, TEHEPHUPOBAHHUA U
oopmiIeHHsI COOCTBEHHBIX TMIIOTE3, YBOXKUTEIBHOTO OTHOIICHUS K UY)KUM HJIESAM,
MyOJIMYHOTO BBICTYIUICHUS, ApTYMEHTUPOBAHUS U OTCTAUBAHUS CBOCH TOUKU 3PEHHUS.

10. YcraHoBreHue yBa)KUTENBHBIX, JOBEPUTEIbHBIX, HEPOPMATBHBIX OTHOIIEHUN MEXTY

yUUTEIEeM U YUYCHUKAMU, CO3/IaHHe Ha YPOKaX SMOIIMOHAIbHO-KOM(OPTHOM Cpebl.
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