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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma (QakylIbTaTUBHOTO Kypca IO XUMHUU Ha YPOBHE OCHOBHOIO
oOmiero oOpa3oBaHUsl COCTaBJIEHa Ha OCHOBE TPEOOBaHMI K pe3ysbTaram
OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHON MpPOrpaMMbl  OCHOBHOTO  OOIIETo
oOpazoBanus, npeacrasieHHbix B ®I'OC 00O, a taxxe Ha ocHOBE (henepanbHOU
paboueil mporpamMmbl BOCHUTaHUSI W C YYETOM KOHUENIMUHU MPEnojaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
denepanuu.

[Iporpamma ¢akynpTaTuBa Na&T MPEACTABICHUE O LEAX, OOl cTpaTeruu
oOy4eHMs, BOCIHUTAHMS M Ppa3BUTUS OOyYarOUIUXCS CpPEICTBAMHU Y4EOHOIO
peaMeTa, yCTaHaBIMBAaEeT  00s3aTesbHOE IPEeIMETHOE coJiepKaHue,
IIPENyCMaTpPUBAET PACIpPENEIICHHE €ro IO KiIaccaM W CTPYKTYPUPOBAaHHE IIO
paznenaM W TeMaM MpOTpaMMbl O XHMHUH, OIpPEIETsAeT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTePUCTUKHU COJIep KaHMs, PEKOMEHTYEMYIO
MOCJIEIOBATENbHOCTh ~ M3YYEHUS XUMHHM C YYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBfA3€HM, JIOTUKM y4eOHOTrO MpoIEecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYarolmuxcsi, ONpeaensieT BO3MOXKHOCTH TMpeaMera  Juis
peanu3aiuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
IIporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHMs, a TaKkKe TpeOOBaHUN K
pe3ynbTaTaMm oOy4eHHsS] XMMHUHU Ha YPOBHE IIeJIe U3y4YeHHsI TIPEIMETa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATENLHON JEATEIbHOCTH OOYYarollerocs MO OCBOCHHUIO
y4eOHOTr0 CO/Iep>KaHMUs.

3HaHUME XHMHH CIIY)KUT OCHOBOM JUisi (OPMHPOBAHUS MHMPOBO33PEHHUS
00yu4aroIIerocsi, ero MpeAcTaBIeHU O MaTEpPUaIbHOM €IUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOIMPEBPALIECHUSIX
HSHEPrud M 00 HBOJIIOLMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS [NI00ATbHBIX
npoOJjieM YCTOMYMBOTO PAa3BUTHUS UYEOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBON U 3KOJOTHYECKON O€30MacHOCTH, TPOOIJIEM 3IPABOOXPAHEHHUS.

N3ydenne Xxumuu:

CIIOCOOCTBYET  pealM3alid  BO3MOXKHOCTEH  JIJIi  CaMOpa3BUTHS U
dbopmMupoBaHUsI KyJIbTYpPbI JUYHOCTH, €€ 001Iel U (YHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpMUPOBAHHE MBIIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
oOy4Jaromuxcs, HABBIKOB KX CaMOCTOSTENIbHOW Yy4eOHOW  JIeATEeIbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM )KU3HU, TaK U B IPO(PECCHOHATILHOMN NEATEIbHOCTH;

3HAKOMHUT CO CHEeIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIS1a HA €AUHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYarolInuxcs;



CrocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO--
Hay4YHbIM 3HAHUSAM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBiieHHWs B OOYyYEHHH XUMHUU OOECIEUMBAIOTCS CHEUU(UKOM
colepKaHusl  y4eOHOro  IpeameTa, KOTOpbIM  SBIAETCA  MENarOrMYecKH
aJIanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc ¢akynpraTiBa XMMHM Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHHUS
OpPUEHTUPOBAaH HAa OCBOCHHE O0YYarOUIMMUCS CUCTEMBI IEPBOHAYAIBHBIX MOHITHIA
XUMHH, OCHOB HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTHAEJIbHBIX 3HAYMMBbIX
IOHATUN OPTaHUYECKON XUMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMHUU C(POpMUPOBAHA HA OCHOBE
CUCTEMHOr0o nojaxonaa kK €€ m3yudeHuro. ConepKaHUE CKIAIbIBAETCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHYECKOMN
peakuuu. OOe 3TU CHCTEMBbl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIEJOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTABICHHM
Pa3HOI0 ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

— YUY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

Teopernueckne 3HaHWS pacCMaTPUBAIOTCA HAa OCHOBE AMIMPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHS K JIpyromMy, BBIIOJHSS (QPYHKUMM OOBSCHEHHS W IPOTHO3UPOBAHUS
CBOICTB, CTPOEHUS U BO3MOXKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U TOJyYECHHS
M3Yy4aeMbIX BEILECTB.

OcBoenue mporpamMmbl  (QakyibTaTMBa IO  XUMHH  CIOCOOCTBYET
(GbopMUPOBAHUIO TIPEACTABICHUS O XUMUYECKON COCTABJISIIONICH HAYYHOU KApTUHBI
MHUpa B JIOTUKE €€ CHUCTEMHOM MPHUPOJbl, IEHHOCTHOTO OTHOLIEHUS K HAy4YHOMY
3HAHUIO W METOJaM TIO3HaHWs B Hayke. l3ydeHue XuUMUM TPOUCXOIUT C
NPUBJICYCHUEM 3HAHUA M3  paHee M3YYCHHBIX Yy4eOHBIX  MPEIMETOB:
«Oxpyxaromuii Mup», «bruonorus. 5—7 knacce» u «Pusuka. 7 Kiace».

[Ipu wu3ydenun ¢akyabTaTUBa IO XUMHUU NPOUCXOAUT (HOPMUPOBAHUE
3HAHUM OCHOB XMMHUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI,
MPAKTUYECKON JEATENBHOCTH YEJIOBEKa M KaK OJIHOIO U3 KOMIIOHEHTOB MHUPOBOM
KyJbTypbl. 3ajada y4eOHOro MpeaMeTa COCTOMT B ()OPMHUPOBAHUHU CHUCTEMBI
XUMUYECKUX 3HAHUM — BOXKHEUINX (DaKTOB, TIOHSTHI, 3aKOHOB M TEOPETUIECKUX
MOJIOKEHUH, JOCTYIMHBIX OOO0OIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, S3bIKa
HAyK{, B TPUOOIIEHUU K HAYyYHBIM METOJIaM IMMO3HAHUS MPU U3YYEHUH BEIIECTB U
XUMHUYECKUX peaKinii, B OPMUPOBAHUU U PA3BUTHH IO3HABATEIbHBIX YMEHHUUN U



UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENHLHON M y4eOHO-HCCIIE0BATEIbCKOM
JeSTEIbHOCTH, OCBOCHHUM TpaBWJI Oe30macHOro oOpamieHusi ¢ BEIIeCTBaMU B
MOBCEIHEBHOM KU3HU.

[Ipn u3yuyeHun kypca ¢akyJbTaTMBa MO XUMHUM Ha YpPOBHE OCHOBHOIO
o0riero o0pazoBaHus BaAXKHOE 3HAUCHHUE MTPUOOPENTH TaKue IeNIH, KaK:

— (dopmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBLHOMY IMPHUHATHIO PEIICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

—  HANpaBJICHHOCTh OOyYEeHHMs HAa CHUCTEMAaTUYECKOE MPHOOIICHHUE
OoOyJaromuxcss K CaMOCTOSITEIBHOW TO3HABATEIHHON JEATEIHHOCTH, HAYYHBIM
METO/IaM TO3HaHUs, (GOPMUPYIONIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCciIoBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyUarOIUMUCS
OMbITa Pa3HOOOPA3HON NEATETBbHOCTH, IMO3HAHHUS W CAMOINO3HAHUS, KIIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETECHIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJOB AEATEIbHOCTH;

— ¢opmupoBaHue oO0mEH (QYHKIHMOHAIBHOM W  €CTECTBEHHO-HAy4YHOU
IPAMOTHOCTH, B TOM 4YHUCJE YMEHUW OOBSICHATH U OIECHUBATH SIBIICHUS
OKPY’KaIOIIEr0 MHUpPa, HCHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHbIE MPU H3YUYCHHUU
XUMHUH, TPUMEHSTh HMX MpPH PEUIeHUH TpoOJeM B TOBCEIHEBHOW >KM3HU H
TPYAOBOM JI€ATEIBHOCTH;

— ((opMupoBanne y o0OydYarolmUXCd TyMaHUCTHYECKUX OTHOIICHUH,
MOHMMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUW [ BBIPAOOTKH HKOJOTHUECKHU
11EJIeCO00Pa3HOTO TOBEJCHUS B OBITY W TPYIOBOW JEATEIHLHOCTH B IEISAX
COXPaHEHHMS CBOETO 3[J0POBbS U OKPYKAIOILIEH MPUPOAHON CPEJIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIMTAHUID HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IEHHOCTEM,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpOQUIIS M HANpPaBICHHOCTH JaJbHEHUILEro
oOy4eHus.

OO11ee YKciio YacoB, OTBEAEHHBIX I U3yYeHUs (PaKylIbTaTHBa 110 XUMHUH B
8 kimacce — 34 gaca (1 yac B Heneno).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaiLHbIE XUMHUYECKUE TOHATHS

IIpenmer xumuu. Posib XMMHUM B KW3HU 4Y€lIOBEKa. XUMHUs B CUCTEME HAYK.
Tena u BemecrBa. PuU3NYECKHE CBONCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsATHE O METOJax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0sI pazeneHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE 3I€MEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClIOkKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas ¢Gopmyna. BajleHTHOCT aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA CcoOCTaBa BemiecTB. (OTHOCHUTENbHAs AaTOMHasi Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUU.

KommuecTBo BemectBa. Mosib. MosnsipHas macca. B3aumMoCBsI3b KOJIMYECTBA,
Macchbl M 4YHMCla CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuétel mo dopmynam
XUMHYECKUX COCTUHEHUM.

@uU3NYECKUE U XUMUYECKHUE SBJICHUS. XUMHUUYECKasl PEaKus U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XuUMHUUeckue ypaBHeHus. Kiaccudukamms
XUMUYECKUX peaKuii (COeMHEHHUs, pa3JI0OKEHHUs, 3aMEILICHHS, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0#, mpaBmiaMu pabOThl B JabOpaToOpuu U
npuéMaMu oOpallleHus ¢ J1abopaTOPHBIM O0OPYIOBAHUEM, W3YyUCHHE U ONHUCAHUE
(¢u3MYeCKX CBOWCTB O00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
busndeckux (TJIaBJICHUE BOCKA, TasHUE JIbJa, PACTHUPAHHME caxapa B CTYIIKE,
KUIIEHHE W KOHJCHCAIMsS BOJbI) M XUMHUYECKHX (TOpEHUE CBEYH, NMPOKAIUBAHHUE
MEJIHOM TPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOM) SABJICHUHN, HAOII0ACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHUEe THIPOKCUIA
menu (I1) mpu HarpeBanum, B3auMojieHCTBHE Kefe3a ¢ pactBopoM cosr Menu (1),
M3yUYeHHE CIOCOOOB pa3feiieHUs] CMECEil: ¢ MOMOIIbI0 MarHurta, (puibTpoBaHUE,
BbITIApYBaHUE, JUCTUIUIAIMUA, XpoMaTorpadus, TpoBeAeHUE OYUCTKH MOBAPEHHOM
CoNiM, HaOMIOJCHWE W  ONUCAaHWUE  PE3yJbTAaTOB  TPOBEIEHUSA  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JaHUE MOJEIEH MOJEKYJI
(IIapocTepKHEBBIX).

Ba:kHeiiue npeacTaBuTe/ i HEOPraHMYECKHUX BelleCTB

Bo3agyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — 3imeMeHT U mpocToe
BelecTBo. Haxoknenue kuciaopona B mpupone, (U3MUECKHE W XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue kucnopona. CrocoOsbl



MOJIYYCHHUST KUCTopoAa B Ja0OpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — aIoTponHas MOAU(PUKALINS KUCIOPOIa.

TeroBoit >(p¢deKT XUMUYECKON peakuu, TEePMOXMMHYECKHE YpPaBHEHUS,
DK30- M DJHJIOTEPMHUYECKHE DPEaKkUMU. TOIUIMBO: Yrosb M METaH. 3arpsA3HCHHE
BO3/lyXa, YCWJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »memeHT M mpocroe BemiecTBO. Haxoxzaenue Bomopoaa B
npupoje, (GU3MYECKME M XUMHUYECKHE CBOMCTBa, MPUMEHEHHE, CIOCOObI
nosy4yeHust. Kucnotsl u comnm.

MounsipHblit 00BEM Ta30B. Pacd€Thl M0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputenb. PacTBOpEL
HacpillieHHbIE ¥ HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEMIECTB B BOJIE.
MaccoBas nons BemecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOABI. OCHOBaHMS.
Ponbe pacTBOpOB B mpupoie U B KU3HU 4YesIOBEKA. KpyroBopoT BOABI B MPUPO/IE.
3arps3HeHne NpUpPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranudeckux coenuHenuit. Oxcuasl. Kiaccudukarus
OKCUJIOB:  coseoOpasyoinue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHnkmarypa okcuaoB. Du3nueckue W XUMHUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyueHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kucinoT. Ouszndeckue u
XUMHUYECKHE CBoicTBa KHUCIOT. Psan aktuBHoctun MetamioB H. H. bekerona.
[lonydeHnue KUCIIOT.

Conu. Homenkiarypa cosieil. @U3n4YecKrue U XUMUYECKUE CBOMCTBA COJIEH.
[Toyuenue coien.

I'eneTnueckas CBs3b MEXKy KJIaCCaMH HEOPTaHWUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEIEIICHUE COAECPKaHUs KHUCIOpOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJICCTBUSA BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS U
MpeKpallleHus TopeHus (Mokapa), O3HAKOMJICHME C O0Opa3naMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, pACMO3HABAHWE W H3yYCHHE
CBOICTB BOJOpoAa (rOpeHue), B3auMojecTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MOKHO HCITIOJIb30BAaHUE BHUIEOMATEpUaioB), HaOIIOAeHHE 00pa3I0B BEIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHMSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0JI€l pacTBOPEHHOTO BEILIECTBA, B3aUMOJEHCTBUE BOJIbI C METAJLIAMU
(HaTpueM ©  KajgbuueM) (BO3MOXHO MCIOJb30BaHUE BUIECOMATEPUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IWYHBIX KIJIACCOB,
HaOJII0ICHNE U3MEHEHHUS OKPACKH MHJIMKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
uzyuyeHue B3aumojeicTBusa okcuga menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIIOT C MeETajulaMH, PEaKUHi HEUTpAIN3alWH, ITOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 pacTBOpPA COJIH, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad N0 TeMe «BaKHeWIne KIIacChl HEOpPraHWYEeCKUX
COCIMHEHUI.

Iepnoanuyecknii 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemenToB JI. WU. MenpgeneeBa. Ctpoenne aTomMoB. XHMMHYECKAs CBA3b.
OxucaNTeTIbHO-BOCCTAHOBUTEIbLHbIE PEAKIIMHU

[lepBble TOMBITKM KJIAcCU(DUKAMKM XUMUYECKUX 3iemMeHToB. [loHsTHE O
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M ILIEIOYHO3EMEIbHbIE METaJUIbl,
rajJoreHbl, MHEPTHBIE ra3bl). DJIIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
Y TUIPOKCUIBI.

Ilepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepunoanueckoit cucrtembl xumuueckux sneMmeHToB . 1. Menneneesa. [lepuoabl
u rpynnsl. Ou3ndeckuil CMBICI NOPSAKOBOIO HOMEpA, HOMEPOB IIepUoOJa U
IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DmekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TNepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckour cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHYECKOIO
AJIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEpPHOCTM W3MEHEHUS paJdyca aTOMOB XUMHYECKUX JJIIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue [lepuognueckoro 3akoHa u [lepuoanyeckoi cUCTEMbI XUMUYECKHUX
DJIEMEHTOB [JIA pa3BUTUA Hayku M mpaktuku. JI. . MenneneeB — y4€HbI U
IPaKIaHNH.

Xumuueckass cBs3b. KoBanmeHTHas (MoOJspHass W HENOJSIPHAs) CBA3b.
DIEKTPOOTPULATETBHOCTh XUMHUECKUX JIEMEHTOB. FIOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIWUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHM.
IIponecchl OkucaeHns U BOCCTaHOBIEHNs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4eHue oO0pa3loB BELIECTB METANIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NMPOBEIAEHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiyu pa3aoKeHUs, COCTUHEHUA).

Mestcnpeomemmnuie ceasu



Peanuzanmsi MeXIpeaMETHBIX CBSI3€M MPH WM3YyYEHWHW XUMHH B 8 KJacce
OCYIIECTBIISIETCS 4epe3 UCIOJIb30BaHUE KaK OOMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SIBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC MOHATHS: HAy4YHBIN (DakT, rumoTe3a, Teopws,
3aKOH, aHallu3, CHUHTE3, KiIaccuukamms, TMEePHOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, H3MEPCHHUE, MOJICNb, SIBIICHHE.

dusnka: MaTepus, aToM, OJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHU],
W30TOMBI, PAJAMOAKTHBHOCTh, MOJIEKYA, SJECKTPUUCCKUN 3apsl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIECTBA, ra3, (pU3MYeCKHe BEIMYWHBI, ¢IUHUIIBI
U3MEpEHHsI, KOCMOC, TIJIaHEeThI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpaTbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE HCKOTIAaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATBI

JInuHOCTHBIE pPE3yJIbTaThl OCBOGHHUS MPOTrpaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYEeHHs] XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEJIBHOMN JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMHA POCCUMCKUMU
COLIMOKYJIbTYPHBIMM W JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, IIPUHATHIMUA B
oOlIeCTBE MpaBUJIaMW U HOPMAaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMAIIU3AIMN O0yYarOIIMXCA.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroOUIMXcs
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LIEHHOCTHBIX OpHMEHTALUd U
pacuIMpeHue ONbITa AESITENLHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOI'O OTHOULIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACIEIUI0, TMOHUMAaHHs 3HAYECHHUS XUMHYECKOM HAyKH B KU3HHU
COBPEMEHHOIr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMALIUEH O
MEPENOBBIX JOCTUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U OOILECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBWiIaX MEXIUNYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHCCIEAOBATEIbCKOM, TBOPYECKOM M JAPYIMX  BHJAX
JeSTeIbHOCTH, TOTOBHOCTUM K Pa3HOOOpPA3HOM COBMECTHOM JEATENBHOCTH IpPHU
BBITIOJITHEHUW Y4E€OHBIX, I103HABATEJIbHBIX 3aJ]]a4, BBIMOJIHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIIEHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOLECCEe ITOW Y4yeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJACHUE M INOCTYNKA CBOMX TOBAapUIIEH C IO3ULIHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XWMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W COCTABIISIOIINE
OCHOBY JIJI1 IOHUMAaHUSl CYIIHOCTH HAyYHOM KapTHUHBI MHpA, MpPEJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJIyYEHUE HOBBIX 3HAHUH I10
XUMHUHU, HEOOXOIUMBbIE Jisi OOBSICHEHHS HaOII0JIaeMbIX IPOIECCOB M SIBJICHUM,
MO3HAaBaTEIbHON, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOATENbHOM pabdoThl C y4eOHBIMM TEKCTaMH, CIPABOYHOM



JUTEPATYPOH, JOCTYMHBIMA TEXHUUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHHIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH H
CIHOCOOHOCTh K  €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEAOBATENIbCKOU
JeSATETbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YEHHUS B
JTaJIbHEHIIIEM;

4) popMupoOBaHKS KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUN H
HEMPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aTKOTOs1, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COOJIFOJIEHUsI TpaBwyl O0€30MacHOCTH TpH  OOpalleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU,

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEpEC K MPAaKTHUYECKOMY M3yUeHHUIO Tpodeccuil u Tpya pa3auyHoro poja,
YBOKECHHE K TPYIAy M pe3yjibTaTaM TPYJIOBOH IEATEIbHOCTU, B TOM 4YHCJIE Ha
OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIM BBIOOP
WHJMBUAYAJIbHOW TPAEKTOPUHU MPOJIOIHKEHUsT 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHAIBHON CPENIE;

6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIlIeCTBOBAHMS, IOHUMAHKE LIEHHOCTH 3J0POBOT0 U
Oe3omacHOro o0Opas3a JKHM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3nyecKoOMy M TCHUXHYECKOMY 3JI0pOBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHMUS
npaBuil 0€30MaCHOTO MOBEJEHUS TPU paboTe C BEIIECTBAMM, & TAKXKE B CUTYyaIUsX,
YIPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJy4aeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOILIEH MPUPOJHOU CPENOH, IS MOBBILICHUS
YPOBHSI  DKOJIOTMUYECKOM  KyJNbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJIEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe MeTanmpeaMETHBIX pe3yJIbTAaTOB BBIJACISIOT 3HAYUMbBIC IS
dbopMupoBaHUS MHUPOBO33PEHUS OOIIEHAYYHBIE TMOHATHUS (3aKOH, TEOpus,
MPUHITUI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIeCC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTUHE MHpA, U YHUBEpCAIbHbIC yueOHbIe NeicTBUS (ITO3HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIE), KOTOpPhIE 0OECIeurnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
JIEATEeIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPHIBATH CMBICI XUMHUYECKUX MOHSITUN (BBIACIATH MX XapaKTEpPHBIC
MpU3HAKH, yCTaHABIMBATh B3aUMOCBS3b C JPYTMMHU MOHSITUSMH), UCIOIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OTJENBHBIX (PAKTOB U SIBIICHUMN, BBIOMpATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEeaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3yUEHWUS,
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHbBIC, I€TyKTHUBHBIE, [0 aHAJIOTUN),
JIeJIaTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHE TMPUMEHSATh B TIpOIleCCe€ TO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MO, UCTIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMBIE B XUMUU MOJICIbHBIE TPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIeMEHTa), XUMudeckas (opmyla U ypaBHEHHE
XUMHUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-TM03HABATEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISAThL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHH,
BBISIBIISAITH  OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CJIEICTBEHHBIC CBSI3M U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarejibckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMNPOCHI B KAauye€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TakKKe B KauyecTBE OCHOBBI g (DOPMUPOBAHHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMU W MPOBEIACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHWE HaOmoIaTh 3a XOJOM IIpolecca,
CaMOCTOATEIFHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POopMYyIHpPOBaTH 0000IIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIETOBAHUS, COCTABIISTh OTYET
0 MPOJIETTaHHOM padore.

Pabora c nundopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUJOB U (POPM Mpe/ICTaBICHUS, TTOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT ~ JIUTEpaTypa XUMHUUYECKOTO COJAEpPKAHUS, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uHOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMUMBIX [JISi BBITOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPEISIEHHOTO TUIIA, TPHOOPETEHNE OMbITA B
o0lacTd MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIaZICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENFHO BHIOUPATh ONTUMANBHYIO (pOpMy TpeacTaBieHus: HHGOpMauu u
WUTIOCTPUPOBATh pEIIaeMble 3aladll HECIOXHBIMH CXEMaMH, JuarpaMmMmamu,
apyrumu popmamu rpavki 1 UX KOMOMHALUSAMY;

yMEHHE HCIOJb30BaTh M AaHAJIU3UpPOBAaTh B Ipolecce ydyeOHOH u
HCCJIeI0BATENBCKON JEATENHbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa HA COCTOSIHME OKPYKAIOIMICH MPHUPOTHOM
Cpelbl.

KoMMyHuKaTHBHBIE YHHBepcaibHble YueOHbIe 1eliCTBUS:

yMEHHUSl 3a/laBaTh BOMPOCHl (B XoJe Auanora W (WJIM) JUCKYCCHM) TIO
CyHmIECTBY  OOCyXKmaemMol  Tembl, (QOpPMYIUpOBAaTH CBOU  TPEIIIOKCHHS
OTHOCHUTEIFHO BBITIOTHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHHsSI ~ IPEICTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  [O3HABATEIbHOU
JESATEIbHOCTH B YCTHBIX UM THCbMEHHBIX TEKCTaX; JeNarh MPe3eHTalUIO
pe3yIbTAaTOB BBHIMOJTHEHUS XHMUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1a00paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHHsSI y4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JICSITENIbHOCTH  TPU  pElICHUHU
BO3HUKAIOIINX TPOOJIEM Ha OCHOBE Y4y€Ta OOIIMX HMHTEPECOB HM COTJIACOBAHMS
no3uIuii (00cyXeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JIEUCTBUM, ONpEIECICHHEe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOW PaOOThI U IPYTHE).

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSITEIbHO OMPEACNATh IENU ACeSTeNbHOCTH, IUIAHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEeIIbHOCTh, BBIOUpATh Hanbosee d3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSTENIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
MIPEVIOKEHHBIA AJITOPUTM  JIEVCTBUWA TIPU BBINOJHEHUM 33JaHUA C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON IeIH, YMEHHE
MCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPE/IaraeMbie B yCIOBUU 3aaHHIA.

IMPEAMETHBIE PE3YJIBTATbHI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00S3aTENbHOTO
COJIepKaHMs, YCTAHOBJIEHHOTO JaHHOW denepanbHOl padoueil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIIMMUCS HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI



JNeCcTBUH, crmenuduuecKkue g TPEAMETHOM 00JacTh «XHUMHS», BHJIBI
JNEATEIbHOCTH 1O  MOJYYEHHI0 HOBOIO  3HAHHUs, €ro HWHTEepHpeTaluu,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHsIX.

K xoHiy 00yuenus B 8 kjiacce rnpeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX MOHSATHW: aTOM, MOJIEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0XHOE BEILECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUu(PUKalus peakiuil: peakiuu
COCIMHEHUS, PEAKIMU PAa3J0KEHUs, PEAKIUU 3aMEIICHUs, pEeaKiuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIUU, TETUIOBOM (P(HEKT peakiinu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aToMHasi OpOuTalb, pPaaUyC
aTOMa, XMMHYECKasi CBSI3b, MOJIAPHAS W HEMOJSAPHAS KOBAJIEHTHAS CBS3b,
MOHHAs CBs3b, MOH, KaTHOH, aHWUOH, PAcCTBOpP, MAacCcOBas JI0Js BEIECTBA
(IporeHTHAs! KOHIIEHTpAIKs) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATUM U
MPUMEHSITh 3TU OHSTHUS MPU OMKUCAHUU BEILIECTB U UX MPEBPAIICHUIH;

e HCIMOJBH30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsl COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCIECHMS  BJEMEHTOB B  OWHApHBIX  COCIUHECHUSX,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHUW IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJ€HTHasT M HOHHAasA) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch llepuognueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJ0KeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TaOMM4HYIO Qopmy Illepuogudeckoit
CUCTEMbl XMMHMYECKUX DJJIEMEHTOB: pa3iu4aTb MOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Mansie u
OOJIbIlIME TEPUOMbI, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HUMEIOTCA B
tabmune «llepumomnueckas cucTemMa XuUMHYecKux »diaeMmentoB [l .
MeHneneeBa» C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHUSI aTOMOB



XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsj s1pa, OO0IIee YHUCIIO 3JIEKTPOHOB
U pacrpeesieHle UX MO0 dJIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YYacTBYIOUIMX B PEaKIUU
BEII[ECTB, M0 TEIUIOBOMY (P deKTy);

XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, IMOJATBEPIKIAsl OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKUX TMPEBpaAIIEHUNA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO ~ MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHMHUYECKOTO »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU peaKInu;

MIPUMEHSITH OCHOBHBIC OIEpPallUi MBICIUTEIBHON AESTEILHOCTH — aHAIINU3
U CHHTE3, CpaBHEHHE, 000O0IIEHHEe, CHCTeMaTH3aIuio, KIacCHU(HKAIIHIO,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3EH — JJIi M3Y4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIUMA, ECTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUSI — HAOMIOJICHUE, W3MEPEHUE, MOJICIUPOBAHUE, HKCHEPUMEHT
(peaJibHbBI U MBICIICHHBIN );

ClIeloBaTh  NpaBWJIaM  TMOJIb30BAaHUS  XMMHYECKOM  TMOCYIol
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IpaBWJIaM OOpaIlleHUs ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSMU 10 BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpPOAA U KHUCIOPOJa), TMPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MACCOBOM IOJIEW paCTBOPEHHOTO BEILECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XMUMHUYECKHE  HKCHEPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;makmyc, dheHondTaenH, METUIOPAHXK U IPYTHe).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunyecTBO 4acoB DJIeKTPOHHBbIE HeseBbie

HanmenoBanmue

Ne (undgposBbie) OPHEHTHPbI
pa3zie/ioB H TeM KoHnTpoibHbIe IIpakTHyeckne

n/n Bcero oOpa3oBaTeJibHbIE pe3yJibTAaTOB
nporpamMmel padoThI padoThI

pecypchl BOCIIUTAHMSA
Pa3nen 1. [lepBoHavaibHble XUMHUYECKHE MOHATHSA
1.1 XUMHUA — BaKHas 1 bubnuoreka [JOK HOHUMATh IEHHOCTh

o0nacTh
€CTEeCTBO3HAHUS U
[IPaKTUYECKON
NeSITeTbHOCTH YeJIOBEKa

https://m.edsoo.ru/7f41837¢

JKU3HU, 37J0POBbSI U
0€30I1acHOCTH,
3HAYEHHUE JTUIHBIX
YCUJIMH B COXpaHEHUU
3JIOPOBBS, 3HATH U
coOroaaTh mpaBuiIa
0e30IacHOCTH,
6e30macHoOro
MOBEJICHUS, B TOM
YHUCIIC B
MH($OpMallMOHHON
cpelie; BhIpaxarhb
YCTaHOBKY Ha
3I0pOBBIN 00pa3
KU3HH (3710pOBOE
[MUTaHUE, COOJI0ICHIE
TUTUEHUYECKIX
MpaBuII,
cOanaHCUPOBAaHHBIN
PEXKUM 3aHITUU U




OTJIbIXa, PETYJISIPHYIO
(hUBUYECKYTIO
aKTHBHOCTH); YBa)KaTh
TPYI, PE3YJIbTATHI
CBOETO0 Tpy/a, Tpyaa
JIPYTUX JIIOJICH;
MPOSIBIISATH UHTEPEC K
MPAKTHIECKOMY
M3YYECHHIO podeccHii
U TpyAa Pa3IuyHOTO
poza, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAHUU;
CO3HAaBaTh BAXKHOCTh
TpyAoIo0us,
o0Oy4deHus Tpyay,
HAKOIJICHHUSI HABBIKOB
TPYIOBOH
JIeATETLHOCTH HA
MPOTSKCHUH KU3HU
JUISL yCIIEITHOM
npodeCcCuOHATIbHON
caMopeayn3aIiuy B
POCCHUICKOM
00111ecTBE; BRIpAXKATh
MO3HABATEJbHbBIE
MHTEPECHI B pa3HbIX
MPEeIMETHBIX
o0racTsx ¢ y4éToM
WHANBUIYATbHbBIX




HUHTEPECOB,
CIOCOOHOCTEIA,
JIOCTHKCHHI,
OpPUEHTHPOBATHCS B
NEeSITEIbHOCTH Ha
HAy4YHBIC 3HAHUS O
pupojie U O0IIeCTBE,
B3aMMOCBS3SIX
YeJI0BeKa C
IIPUPOJHON U
COLMAIIBHOW CpEelIoH;
pa3BUBATh HABBIKU
UCII0JIb30BaHUS
Pa3IUYHBIX CPEJICTB
MO3HAHUS,
HaKOIUIEHUS 3HAHUM O
Mupe (s3bIKOBas,
YUTaTEIbCKAs
KYJIBTYpa,
JIeSTeTLHOCTh B
MH(GOPMaILlMOHHOMH,
undpoBoii cpene);
JIEMOHCTPHUPOBATH
HaBBIKH HAOJIIOJICHUI,
HaKOIJIeHUs (DaKTOB,
OCMBICJICHUS OTIbITa B
€CTECTBEHHOHAYYHOU
Y TYMaHUTApHOU
00JacTsIX Mo3HaHMUS,
HCCJIEIOBATEIHCKOM




JACATCIIBHOCTH.

1.2

BemiecTBa n
XUMHUYECKHE PEAKIUH.
Pemenne 3amay 1o
XUMHUYCCKUM peaKIII/ISIM.

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

[IOHMMATh 3HAaYECHUE U
ri100aJbHBINA XapakTep
HKOJIOTHYECKUX
npobiieM, myTei ux
peleHus1, 3HaueHue
9KOJIOTUYECKON
KYJIbTYpBbI YEJIOBEKA,
00111eCTBAa; CO3HABATh
CBOIO
OTBETCTBEHHOCTh KaK
IpaKJaHUHA U
nmoTpeOuTens B
YCIOBHSIX
B3aUMOCBSI3H
IIPUPOJHOM,
TEXHOJIOTMYECKON U
COLIMAJIBHOU Cpef;
BBIPaXXaTh AKTUBHOE
HENPUITUE NEHUCTBUH,
IIPUHOCSIINX BpE
IIPUPOJIE;
OpUEHTUPOBATHCS HA
MIPUMEHEHNE 3HAHUI
€CTECTBEHHBIX U
COLIMAJIbHBIX HAYK IS
peleHus 3a1a4 B
o0nacTu oXpaHbl
IIPUPOJIbI,
TJIAHUPOBAHMSI CBOUX




MOCTYIIKOB M OLIEHKU
UX BO3MOXHBIX
HOCJIENCTBUN JUIA
OKpYXKaroIlei cpepl;
BBIpaXKaTh
MO3HABATENbHbBIE
MHTEPECHI B Pa3HbIX
MPEeIMETHBIX
o0acTax ¢ y4éTom
WHAWBHUIYaJIbHBIX
HWHTEPECOB,
CIIOCOOHOCTEH,
JTOCTHKCHUH;
OpPUEHTUPOBATHCS B
JESITEIIbHOCTH Ha
HAYYHBIC 3HAHUS O
MpUPOJIE U OOIIECTRBE,
B3aMMOCBSI3SX
YeJI0BEKa C
MIPUPOJHON U
COLMAIIBHOU CpEeJIoN;
pa3BHUBATh HABBIKU
WCTIOJTb30BaHUS
Pa3IMYHBIX CPEICTB
MO3HAHUS,
HAaKOIIJICHUs 3HAaHUH O
MHUpe (SI3bIKOBas,
YHUTaTeIbCKas
KyJbTYypa,
JIESITEJIbHOCTD B




nH()OpPMAITMOHHOM,
unudpoBoii cpene);
JIEMOHCTPHUPOBATH
HABBIKU HAOJIIOICHUH,
HaKOIUIeHUs (DaKTOB,
OCMBICJICHHUS OIbITa B
€CTECTBEHHOHAYYHOH
Y TYMaHUTApHOU
00macTsX mo3HaHUs,
HCCIIEI0BATENbCKON
JIeATEIbHOCTH.

Hroro no pazneny

8

Pa3zgea 2. BaxxHeiinmue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

2.1

Oxcusl.

4

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

MMOHUMATh 3HAUYCHUE U
rJ100aNBbHBIN XapakTep
IKOJIOTHYECKHUX
npo0Jiem, myTen ux
pelleHus1, 3HaueHne
9KOJIOTUYECKON
KyJIbTYpPbl 4EJIOBEKaA,
oO11ecTBa; CO3HAaBaTh
CBOIO
OTBETCTBEHHOCTH KaK
rpaxaaHuHa U
notpedurens B
YCIOBHSIX
B3aUMOCBSI3H
IIPUPOJHOM,
TEXHOJIOTHYECKON U




COLMAIIBHOM Cpe;
BBIpa)XaTh AaKTUBHOE
HETIpUSITUE JECHCTBUH,
MIPUHOCSIINX BPET
MIPUPOJIE;
OPHEHTHPOBATHCS HA
MIpUMEHEHNE 3HAHUI
€CTECTBEHHBIX U
COIIMATIbHBIX HAYK IS
pelieHus 3aaay B
00J1aCTH OXpaHbl
MIPUPO/IBI,
MJIAHUPOBAHUS CBOUX
MOCTYTIKOB M OLIEHKH
HX BO3MOXKHBIX
MOCJIEACTBUM I
OKPYXaroIle Cpeabl;
BBIPAXKATh
IMO3HABATEIIbHEIC
HWHTEPECHI B PA3HBIX
MpEeAMETHBIX
o0nacTsx ¢ yu4éTom
WHINBUTY TBHBIX
HWHTEPECOB,
CIOCOOHOCTEIA,
JIOCTYKCHHI,
OPHUEHTHPOBATHCS B
JIeITEIbHOCTH Ha
Hay4HbIC 3HAHHS O
MIPUPOJIE M OOIIECTRE,




B3aMMOCBS3X
YyeJioBeKa ¢
MPUPOAHON U
COLMAJIBHOM CpeJIoH;
pa3BUBATh HABBIKU
UCIIONIb30BaHUS
pa3INYHBIX CPEICTB
MO3HAHUS,
HaKOIJICHUsI 3HAaHUH O
MUpe (S3bIKOBas,
YUTaTEIbCKAs
KyJbTypa,
JIeATEIbHOCTD B
UH(POPMALIMOHHOM,
1 poBoit cpene);
JIEMOHCTPHUPOBATH
HAaBBIKU HAOJIIOIEHUI,
HAKOIUIEHUS (DaKTOB,
OCMBICJICHHUS OTIbITa B
€CTECTBEHHOHAYYHOH
Y TYMaHUTApHON
001aCTIX TO3HAHHUS,
HCCIIEIOBATENIbCKOM
JIeSTeTLHOCTH.

2.2

KucnoTtsl.

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

yBaXkathb TpyI,
pEe3yIbTAThl CBOETO
TpyZIa, TpyJa Opyrux
JIXOJIE; IPOSIBIIATH
UHTEpEC K
MPAKTUYECKOMY




W3y4YeHuIo npodeccuit
U TpyJa pa3iInyHOro
poJia, B TOM YHKClIe Ha
OCHOBE IPUMEHEHUS
MPEeIMETHBIX 3HAHUM;
CO3HaBaTh BaXKHOCTh
TPYI000us,
oOydeHus Tpyay,
HAKOIUICHUS HAaBBIKOB
TPYyIOBOU
NEeSITEIbHOCTH Ha
MPOTSKEHUH KUZHU
JUISL yCIIEIHOM
npodeccuoHaNBHOM
camopeanu3alyy B
POCCUICKOM
o0lIecTBE; TOHUMATh
[IEHHOCTH KHU3HH,
3JI0POBBS U
0e30macHOCTH,
3HAYCHUE JIUTHBIX
YCWJIMHI B COXpaHEHUU
3JI0POBBS, 3HATH U
co0Jr01aTh MpaBUiIa
0e30MmacHOCTH,
0e30MmacHOro
MOBE/ICHNUS, B TOM
qucie B
nH(OpMaAITMOHHOM
cpeJie; BhIpaxarhb




YCTaHOBKY Ha
3I0pOBBIN 00pa3
KU3HH (37I0POBOE
nuTaHue, coOI0AeHNE
TUTUEHUYECKIX
MpaBuII,
cOanaHCUPOBAHHBIN
PEXKUM 3aHIATUN U
OTJIbIXa, PETYJISPHYIO
busnueckyro
AKTUBHOCTH);
BBIPAXKaTh
MO03HABATEIIbHBIE
WHTEPECHI B Pa3HBIX
MPEIMETHBIX
o0nacTsx ¢ y4éToM
WH/IMBUTyJTBHBIX
MHTEPECOB,
CIIOCOOHOCTEH,
JOCTHIKEHHUH;
OpPUEHTUPOBATHLCS B
JeSITeIbHOCTH Ha
HAy4YHBIC 3HAHUS O
pHUpoJie U OOIIeCTBE,
B3aMMOCBS3X
YyeJioBeKa ¢
MPUPOAHON U
COLMATIBHOM CpeJIoH;
pa3BUBATh HABBIKU
MCIIOJIb30BaHUS




pa3IMYHBIX CPEICTB
MO3HAHUS,
HAaKOIJICHUS 3HAaHUH O
Mupe (S3bIKOBas,
YHUTaTeIbCKas
KyJIbTypa,
JESITEIbHOCTD B
nH(GOPMaIMOHHOMH,
1 poBoi cpene);
JEMOHCTPUPOBATh
HABBIKK HAOIIOICHUH,
HAKOIUICHUs (DaKTOB,
OCMBICJICHHUS OIbITa B
€CTECTBEHHOHAYYHOHU
Y TYMaHUTApHON
001aCTIX IO3HAHHUS,
HCCJIEN0BATEIbCKON
JeSITEIIbHOCTH.

23

OcHoBaHu4.
Comu.

bubnunoreka [JOK
https://m.edsoo.ru/7f41837¢

MOHUMATh 3HAYCHUE U
r7100abHBINA XapakTep
IKOJIOTHYECKUX
npobiem, myTei ux
pelleHus, 3HAaYCHHE
JKOJIOTMYECKOU
KYJbTYPBHI YEJIOBEKA,
00I1IeCTBa; CO3HABATH
CBOIO
OTBETCTBCHHOCTH KaK
rpa)<JIaHuHA U
MOTpeOuTENs B




YCIIOBHSIX
B3aUMOCBSI3H
MIPUPOTHOM,
TEXHOJIOTMYECKOU U
COLIMAIBHOU Cpef;
BBIPAXXaTh AKTUBHOE
HENPUATHUE JICUCTBUH,
MPUHOCSIINX BpeL
MPUPOJIE;
OPUEHTHPOBATHCS HA
MpUMEHEHNE 3HAHU I
€CTECTBEHHBIX U
COIIMAIbHBIX HAYK JJIs
perieHus 3aaay B
o0nacTu oXpaHsl
MIPUPO/IBI,
MJIAHUPOBAHUS CBOUX
MOCTYTIKOB ¥ OLIEHKH
UX BO3MOYKHBIX
MOCIEACTBUMN JJIst
OKPYXaIoIIei Cpebl;
yBaXkaThb TPYI,
pe3yIbTaThl CBOETO
Tpyna, TpyJa APyTrux
JO/ICH; IPOSIBIIATH
WHTEpEC K
MIPaKTUYECKOMY
M3YYECHUIO TpodeccHii
U TpyJa pa3Iu4HOIO
poJia, B TOM YHCJIE Ha




OCHOBE IIPUMEHEHUS
MPEIMETHBIX 3HAHU;
CO3HaBaTh Ba)KHOCTh
TPYIOTHO0US,
0o0y4eHus TPy,
HAKOIUICHUS HAaBBIKOB
TPyAOBOM
JEeSITENIbHOCTH Ha
MPOTSKEHUH KUZHU
JUISL yCIICIHOM
npodeccuoHaNbHOM
camopeanu3alyy B
POCCUICKOM
00111eCTBE; MIOHUMATh
[IEHHOCTD KHU3HH,
3JI0POBBS U
0e30IacHOCTH,
3HAYCHHUE JTUIHBIX
YCUJIMHI B COXPaHEHUU
3JI0POBBS, 3HATH U
co0JIr01aTh MpaBuiia
0e30IacHOCTH,
6e30macHOro
MTOBEJICHUS, B TOM
YHUCIIE B
nH(OpMaAITMOHHON
cpelie; BhIpaxarb
YCTaHOBKY Ha
3I0pPOBBIN 00pa3
KHU3HU (310pOBOE




[MUTaHUE, COOJII0ICHNE
TUTHEHUYECKIX
MpaBuII,
cOaaHCUPOBAHHBIN
PEKUM 3aHITUH U
OTJIbIXa, PETYJISPHYIO
buznyecKyro
AKTHBHOCTb);
BBIpaXKaTh
MO3HABATENbHbBIE
WHTEPECHI B Pa3HBIX
MIPEIMETHBIX
o0acTax ¢ yuérom
WHIWBHUIYJIbHBIX
HWHTEPECOB,
CIIOCOOHOCTEHA,
JOCTHIKEHHUH;
OpPUEHTUPOBATHLCS B
JESITEIIbHOCTH Ha
HAyYHBIC 3HAHUS O
MIPUPOJIE U OOIIECTRBE,
B3aMMOCBSI3IX
YeJoBeKa ¢
MIPUPOTHON U
COLMAIIBHOM CpEeJIoH;
pa3BUBATh HABBIKU
MCIIOJIb30BaHUS
pa3IMYHBIX CPEICTB
MO3HAHUS,
HAKOIUICHUsI 3HaHUH O




MHUpe (SI3bIKOBas,
YUTATEIbCKas
KyJIbTYypa,
JIESITEIIbHOCTD B
nH(}OpPMAITMOHHOM,
nndpoBoii cpene);
JEMOHCTPUPOBATH
HABBIKU HAOJIOICHUH,
HAKOIUIeHHUs (DaKTOB,
OCMBICJICHHUS OIbITa B
€CTECTBEHHOHAYYHOHU
Y TYMaHUTAapHON
00J1aCTSIX O3HAHMS,
HCCIIEIOBATENIBCKOU
JESATEIIBHOCTH.

Hroro no pasneny
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Paznen 3. llepnoanuecknii 3axon u Ilepuoanyeckas cucreMa xumudeckux iemeHToB /I. M. MenaeneeBa. OxkucanreabHO-
BOCCTAHOBHMTEIbHbIC PeaKINH

3.1

[Tepuoanueckuii 3aKoH
u [lepuonuueckas
CHCTEeMa XMMHYCSCKHX
anemenToB . U.
MenaeneeBa. CTpoeHue
aTroma

but6mmoreka [{OK
https://m.edsoo.ru/7f41837¢c

yBaXaThb TPY/I,
pe3yJIbTaThl CBOETO
TpyAa, TpyJa JApyrux
JO/IeH; IPOSIBIIATH
HWHTEpEC K
MPaKTUYECKOMY
M3YYECHHIO podeccHii
U TpyJAa pa3auyHOIO
pozaa, B TOM YHUCJE Ha
OCHOBE IPUMEHEHHUS
MPEIMETHBIX 3HAHUN;




CO3HaBaTh Ba)KHOCTh
TPYIOTFOOUS,
0o0y4eHus TPy,
HAKOIUICHUS HAaBBIKOB
TPyAOBOI
JeSTEIbHOCTH Ha
MPOTSKEHUH KUZHU
JUIS yCIIEIHOM
npodeccuoHanbHOM
camopeanu3alyy B
POCCUICKOM
oO11ecTBe; BBIpaXKaTh
MO03HABATEIIbHBIE
WHTEPECHI B Pa3HBIX
MPEIMETHBIX
o0nacTsx ¢ y4éToM
WH/IMBUTyJTBHBIX
HWHTEPECOB,
CIIOCOOHOCTEH,
JOCTHIKEHHUH;
OpPUEHTUPOBATHLCS B
JESITCIILHOCTH Ha
HAy4YHBIC 3HAHUS O
pHUpoJie U OOIIeCTBE,
B3aMMOCBS3X
YyeJioBeKa ¢
MPUPOAHON U
COLMATIBHOM CpeJIoH;
pa3BUBATh HABBIKU
MCIIOJIb30BaHUS




pas3JInYHbIX CPEACTB
MO3HAHUS,
HAaKOIJICHUS 3HAaHUH O
MUpe (A3bIKOBas,
YUTaTeNbCKas
KyJIbTYpa,
JeSITeIbHOCTD B
nH(GOPMaIMOHHOMH,

1 poBoi cpene);
JEMOHCTPUPOBATh
HaBBIKU HaOJII0IEHUH,
HaKOIJIeHUs (PaKTOB,
OCMBICJIEHHUS OIIbITA B
€CTECTBEHHOHAYYHOHU
Y TYMaHUTApHON
001aCTIX IO3HAHHUS,

HCCIIeI0BaTEIbCKOM
JIESITCITLHOCTH.
3.2 OxucnautenpHo- bubmuoreka [IOK BBIPAXKATh
BOCCTAHOBUTEILHEIE https://m.edsoo.ru/7f41837¢ [TO3HABATEILHEBIE
peaxiuu WHTEPECHI B Pa3HBIX

MPECAMCTHBIX
o0nacTsx ¢ y4éToM
HHIAWBUYAJIbHBIX
HWHTEPECOB,
CIIOCOOHOCTEH,
JOCTIKCHHI,
OpPHUCHTHUPOBATLCS B
NCATCIIBHOCTHU HA
HAY4YHBIC 3HAHUA O




MIPUPOJIE M OOIIECTRE,
B3aMMOCBS3X
YyeJioBeKa ¢
MPUPOAHON U
COIMAJILHOM CpeJIoH;
pa3BUBATh HABBIKU
MCIIOJIb30BaHUS
pa3INYHBIX CPEICTB
MO3HAHUS,
HAaKOILJICHUsI 3HAaHUH O
MUpe (SI3bIKOBas,
YUTaTeIhCKAsS
KyJIbTypa,
JIeATEIbHOCTD B
UH(POPMALIMOHHOM,
1 poBoi cpene);
JIEMOHCTPHUPOBATH
HaBBIKH HAOJIIOJICHUI,
HAKOIUIEHUS (DaKTOB,
OCMBICIICHHUS OTIbITa B
€CTECTBEHHOHAYYHOH
Y TYMaHUTApHON
001aCTIX O3HAHHUS,
HUCCIIEI0BATENbCKOMN
JIESITEIIbHOCTH.

Hroro no pazgeny

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

34




INOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
nudpoBbie
Nen/m | Tema ypoka KoHTpo/bHBI IIpakTH4eckue op
Bcero oOpa3oBaTeJibHbIE
e padoThbI padoTsbI
pecypchl
1 BeliectBa u siBieHust 1 bu6mmoreka [{OK
https://m.edsoo.ru/ff0d210c
) Xumudeckue GopmMyJibl 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d227¢
3 Cocras u cTpoeHHe aToMa 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d23dc
4 H3menenue cocraBa atoma. M30TombI 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca
5 DNEKTPOHHOE CTPOEHUE aTOMa 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d28c8
6 DHepreTU4ecKue ypoBHU 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢
7 CoennHEeHNsS XUMHUYECKHUX 2JIEMEHTOB 1 bu6mmoreka [{OK
https://m.edsoo.ru/ff0d2be8
3 CoenuHeHNsI XUMHUYECKUX DJIEMEHTOB 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢
9 CoenMHEeHNI XUMHYECKUX DJIEMECHTOB 1 bu6mmorexa [{OK
https://m.edsoo.ru/ff0d2d50
10 Mob — equHUIIA KOJINYECTBA BEIIECTBA 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae
11 Permrenne 3agau Ha KOJIMUYECTBO BeEllleCTBaA 1 bu6nuoreka [JOK




https://m.edsoo.ru/ff0d323c

Pemenne 3a1a4 Ha KOJIMYECTBO B€IICCTBA

bu6mmoreka [JOK

12
https://m.edsoo.ru/ff0d350c
Cwmecu. MaccoBas g0 BEIeCcTBa B CMECH Bu6morexa LOK
13
WIH pacTBOpe https://m.edsoo.ru/ff0d5230
I1. P. Ne 1 «IIpuroroBienue pacTBOpoB ¢ Bu6mmorexa LIOK
14 3a/IaHHOH KOHIICHTPAIHEH) https://m.edsoo.ru/ff0d37fa
3aKOH COXpaHEHHUsI MacChl BeleCTB. TUIIbl Bu6mmorexa LIOK
15 =
XUMHIHYCCKHUX PCAKIH https://m.edsoo.ru/ff0d3al6
16 THubl XUMHAYECKUX PeaKLUU bub6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88
17 YpaBHEHUSI XUMUYECKUX PEaKLIUN bubnuorexa [JOK
https://m.edsoo.ru/ff0d5708
18 Krnaccudukanus XuMHUYECKUX peakiuit bubnnorexa [JOK
https://m.edsoo.ru/ff0d3f34
19 Pemienue pacueTHbIx 3a1a4 bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c4
Pemenue 3amay ¢ HCIOJIB30BaHUEM BuGnuorexa LIOK
20
KOJIMICCTBO BCHICCTBA https://m.edsoo.ru/ff0d4290
Perrenue 3amay ¢ UCIIOJIB30BAaHUEM Bu6uorexa LIOK
21
KOJIHICCTBO BCILCCTBA https://m.edsoo.ru/ff0d448¢e
Pemenne 3amay ¢ HCIoOIB30BaHIEM
7 MAacCcoBO#, 00bEMHOH JOJIH BEIIECTBA B bubmmoreka [IOK

CMECH

https://m.edsoo.ru/ff0d4614




Pemenne 3a1a4 ¢ MCHOJIb30BaHUEM

23 MaccOBOif, 00bEeMHOI JJOJIM BEIIECTBA B 1 bubmoreka [IOK
cMecH https://m.edsoo.ru/ff0d497a
Pemenue 3aa4 ¢ MCOOIb30BaHUEM
24 MAacCOBO#, 00bEMHOI! TOJIH BEIIECTBA B 1 bubmoreka [IOK
cMecH https://m.edsoo.ru/ff0d4790
75 XUMHYECKHE CBONCTBA KUCIIOT 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a
26 XUMHYECKHE CBOMCTBA KHUCIIOT 1 bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4ae2
27 XHMHYECKHE CBOMCTBA OCHOBAHUU 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0d4dd0
78 XHMHYECKHE CBOMCTBA COJeH 1 bu6nuoreka [JOK
https://m.edsoo.ru/ff0d4dd0
29 XUMHYECKUE CBOMCTBA OKCHJIOB 1 bubnnoreka [IOK
https://m.edsoo.ru/ff0d50d2
30 OKHCIUTENTEHO-BOCCTAHOBUTEIIBHBIC PEaKIIUU 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0d4dd0
31 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUN 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4f42
3 Mertannsl B ceere OBP 1 bu6nmoreka [JOK
https://m.edsoo.ru/ff0d542¢e
33 Hemetanns! B ceete OBP 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0d55a0
34 HToropoe 3aHsaTHe 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34




YEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

» Xumus, 8 knacc/ ['abpuensa O.C., Octpoymos WU.T"., Cnaakos C.A.,

AxnmonepHoe obuiectBo «M3marensctBo «lIpocBemenue»

METOANWYECKHUE MATEPHUAJIBI 1JISA YYUTEJISA

Xumus. 8-9xi. Meroanu.nmocobue. BEPTUKAJIb I'abpuensau O.C., KymnioBa
A.B.

Xumus. 8 knacc. KontponbsHbie 1 mpoBepouHbie padboTsl ['adpuensn O.C.,
bepeskun I1.H., Yuiakosa A.A.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

https://yandex.ru/search/?family=yes text=%D1%8F%D0%BA%D0%BB
%D0%B0%D1%81%D1%81.%D1%80%D1%83 clid=2445920 win=535
Ir=101322 redircnt=1693294599.1#:~:text=%D0%AF%D0%9A%D0%BB
%D0%B0%D1%81%D1%81-,yaklass.ru%E2%80%BA%5C,-%D0%9C
%D0%B5%D0%BD%D1%8E

https://chem-oge.sdamgia.ru/
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