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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00I1Ier0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl pabdoueil MnporpaMMbl
BOCIIUTAHUS, KOHUEMIMK TMpENnoJaBaHusi y4yeOHOro mpeamera «XUMUSD» B
oOpa3zoBatenpHBIX opranuzauusax Poccuiickoit @enepanuu U ¢ yu€ToM MpHKasza
MunucrtepctBa npocBenieHus Poccuiickoit denepanun ot 18 urona 2024 r. Ne
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[Iporpamma 1o XuMuu Na€T MPEJCTaBICHUE O MLENAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
MpeayCcMaTPUBAET PACIpPEIEICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolIuXCs, ONpeaAeNsieT BO3MOXXHOCTH TIpeaMera s
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1I€JIeH U3ydeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroiierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIUHCTBE MHPA, BAXKHYIO
pOJib UTPAtOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTUM M 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aThHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peajii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM y4eOHOW  JesATEeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHHOCTH;



3HaKOMUT CO CHeUU(PUKOl HAYYHOTO MBIIIICHUS, 3aKJIaIbIBa€T OCHOBBI
LIEJIOCTHOTO B3IJIs1a HA €JUHCTBO IPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O00YYaIOIINXCS;

CIIOCOOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO--
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHe 00YJaIONIUXCS.

JlanHble HampaBlieHUS B OOyYE€HUH XHUMHUU OOECHEUMBAIOTCS CHEeIU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONpPeeIEHHOM JTare eé
pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHu4YeCKON XUMHUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOT0 moaxoja k €€ uzydeHuro. ColepiaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHATUI O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMHYECKOU
peakuuu. OO0e 5THU CHUCTEMBbl CTPYKTYpPHO OPTraHU30BaHbl 1O TMPUHIIUAITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HMS KaK OCHOBBI BCETO €CTECTBO3HAHU,

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM IMPAKTUYECKOrO MPUMEHEHHS U IOJTYyYECHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU NPOUCXOIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalolmuid Mupy,
«buonorus. 57 kiacce» U «Pu3nkKa. 7 KIacc.



[Ipy wu3yuyeHUHM XUMHUH TOPOUCXOAUT (OPMUPOBAHHME 3HAHHI OCHOB
XUMHYECKON HAayKd KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JESITEIbHOCTH YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaya y4yeOHOro IpeIMeTa COCTOMT B (POPMHPOBAHMM CHUCTEMBI XMMHUYECKHX
3HaHUN — BaXKHEUIIUX (AKTOB, MOHITUN, 3aKOHOB M TEOPETHUUECKUX IOJIOKEHUH,
JOCTYMHBIX 0000IIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
OpUOOIIEHUHM K HAy4YHBIM METOJaM I[IO3HAHUS MpPH M3yUYEHUU BELIECTB U
XUMHUYECKUX peaklnid, B (POPMUPOBAHUU U PA3BUTHH [O3HABATEIbHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIbHOM U y4eOHO-HCCIIEI0BATEIbCKON
JESTEIIbHOCTH, OCBOCHUM MpaBWJ 0O€30IacHOro OOpallleHUs C BELIECTBAaMHU B
MTOBCEHEBHOM KU3HHU.

[Ipn M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3HaYeHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (¢GOopMHpOBaHHE WHTEIUICKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIHbHOMY MPHHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

— HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
oOyyarommxcss K CaMOCTOSITENIbHOM MO3HABaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM TO3HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecriedyeHne yCa0BUM, CITIOCOOCTBYIONTUX MPHOOPETEHUIO O0yJarOITUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), UMEIONINX YHHBEPCaIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUAOB JESATEIBHOCTH,

— ((opmupoBanue oOmeld (QYHKIMOHATIBHOM U  €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATHP W OICHUBATh SIBIICHUS
OKpY’KaoIIIero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYCHUH
XUMHH, TPUMEHATh UX MPU pEHIeHHH NpoOsieM B TOBCEIHEBHOM >XHM3HU U
TPYZIOBOU IE€ATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKHX OTHOILIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW i1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUST B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUsI CBOETO 3/I0POBb U OKPYKAIOIIEH IPUPOLHOU CPEBIL;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOEHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HpOQMIIsl U HANPABIECHHOCTH JAJbHEWUIIETO
oOy4eHus.



OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHHUS XHUMHUH Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBanHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJIeIN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinp XMMHUM B KM3HH 4Y€JIOBEKA. XUMHS B CUCTEME HayK.
Tena u BemjecTtBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CrniocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsIe U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAs aTOMHas Macca.
OTHOcCHTENIBHAST MOJIEKYJIsIpHAas Macca. MaccoBast 10JI1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTMHEHU.

Du3NYeCKUe U XUMHUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BeleCTB. XuUMUYeckue ypaBHeHHs. Knaccudukanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OpPYAOBaHUEM, U3YUEHUE U OINKCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE M KOHJACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHU]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xkee3a ¢ pactBopoM conu meau (1),
U3y4eHUe CIOCOOOB Pa3JesIeHHs] CMECEH: ¢ MOMOILbI0 MarHuTa, (UIbTPOBaHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONMM, HaONIOACHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJElel MOJIEKYJI
(ImrapocTepKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT W mpocroe
BemlecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
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cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenme xucmopoma. CmocoObI
MOJly4YeHHUs] KUCJIOpoJa B JIabopaTOpPUU H MPOMBIIUIEHHOCTH. Kpyroopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOIU(UKALINS KHCIOPO/Ia.

TemnoBoit 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsA3HCHHE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. KucmoTsl u comnu.

MouisipHblit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacellieHHbIE M HEHACBIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEMIECTB B BOJE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTtBOpoB B IpUpoOZi€ U B KU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa Heopranudeckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HeconeoOpasyomue. HomeHknatypa okcuaoB. @Du3mueckue U XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukauuss ocCHOBaHMI: HIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losmyyeHre ocCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. HomeHnknarypa coseii. GU3NYECKUE U XUMHYECKHAE CBOWCTBA COJIEH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COETUHEHU.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3AyXE, MTOIYUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHusl TOpeHHs (Mmoxapa), O3HaKOMJIEHHe ¢ oOpa3llaMH OKCHIIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YEHUE, COOMpaHHE, PACHO3HABAHME W HU3YUYCHHE
CBOMCTB BOJ0Opo/aa (rOpeHHe), B3auMozeicTBre Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXKHO HCHOJB30BaHUE BHUAEOMATEpUAIOB), HaOMIOAEHNE O0PA3IOB BELIECTB
KOJIMYECTBOM | MOJb, HMCCIEAOBaHHWE OCOOCHHOCTEHW pPACTBOPEHHS BEIIECTB C
pPa3INYHOM PACTBOPUMOCTBIO, IIPUIOTOBIICHUE PACTBOPOB C  ONPENEIEHHOU
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MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCMOJIb30BAHUE BUJICOMATEPUAIIOB),
uccienoBaHe oOpa3lOB  HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus oxcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C METajulaMH, pPEaKkUMi HEUTPAIU3ALNH, ITOJIYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METaljla JAPYTMM W3 PacTBOpa COJU, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Hepuoanueckuit 3axkoH u Ilepuoaumuyeckas cucreMa XUMHYECKHX
iemeHToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKas CBA3b.
OKuCIUTETIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEPHBIE OKCUIBI
Y TUJIPOKCUBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas u  JJiIMHHOMEpUOAHAas  (OPMBI
[Tepuoauueckout cucrembl xumuueckux sneMeHToB /. 1. MenneneeBa. [leprobl
u Tpynmbl. POHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEpPOB NEPUOAA U
IPYMNIBI JJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronbl. DnekTponsl. CTpoeHue
AJMIEKTPOHHBIX ~ 000JI04eK aTroMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JEMEHTa 110 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TPYNIIaM U IEPUOLAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku U mnpaktuku. [[. M. MenneneeB — yuy€HbIi U
rpaXXJaHMH.

Xumudeckass cBsa3b. KoBajieHTHast (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponecchbl OKMCIIEHNsI U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHue oOpa3loB BEMIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUJIPOKCUAA ILIMHKA C PACTBOPAMM KHUCIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,



WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pPEaKUUi
(ropenue, peakliMy pa3IoKeHUs], COETUHEHU).

Mesicnpeomemmuoie cea3u

Peanuzanmss MeXIpeAMETHBIX CBS3€M IIPM HM3yYEHWHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIHOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyYHBIX
NOHATUH, TaK U MOHITHH, SBISIOIIUXCS CUCTEMHBIMU I OTAEJIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHBIH (DAKT, TMIIOTE3a, TEOpUS,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKaIMsA, M[EePUOJUYHOCTb, HaONIO/IEHNUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usuka: Marepus, aroM, OJJIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NYECKHE BEIMUYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/1bl1, CoNHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHWUH CBOMCTB
XUMHUYECKAX DJJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, KalWs, KaJIbLMS M HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM JJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XMMHUYECKOW CBSI3H. THIBI KPUCTAIITMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuyeckux peakiuid Mo pa3auyHbIM MpU3HAKaM (10 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [loHATHe O TOMOTeHHBIX M TeTepOTEeHHBIX
peakuusax. [lonsatue o xaranuse. [lonstue o xumuueckom paBHoBecuu. DakTOPHI,
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BIMSIOIINE HAa CKOPOCTh XHMHYECKOW PEAKUUH U IMOJIOXKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBieHue  ypaBHEHM
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM C  HKCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XxuMHUYecKol cBs3u. CteneHs nuccounannu. CuibHbIE U C1a0bIe 3JIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. Y ciloBUs NPOTEKaHUs peakuil HOHHOTO 0OMeHa,
IIOJIHbIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM W cOJell B CBeTE€ MPEACTaBICHUHA 00 3IEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [IoHATHE O THIpOIU3E CONEM.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHHMYECKUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JCHCTBUS pa3iIMUHBIX (AKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJHOCTH
pacTBOPOB  BEILECTB, IPOLECCA JAUCCOLMALMM KHUCIOT, LIEIOYEHd U  COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MAaTEpPUAIOB), [POBEJACHHE  OIbBITOB,
WUTIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuMid HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIACIECHHWE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEeaKkUuid
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PaclO3HaBaHUE HEOPraHMUYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUi Ha HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1ay.

Hemeranibl 1 MX cOeAMHEHUSA

OOmast xapakTtepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3MUecKHe CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa NpPUMEpPE  XJIoOpa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, WIeso4amMu). XJIOPOBOAOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHHE, MpUMEHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CtpoeHue u (U3NYECKHUE CBOWCTBA
MPOCTBIX BEILIECTB — KUCIOPOAa U CEPbl. AJIIOTPONHbBIE MOAUDHUKAIIMN KUCTIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U
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XUMUYEeCKrue CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHIIOB.
Cepnass kmcioTa, (Qu3nUeckne ¢ XUMUYECKHE CBoWcTBa (0oOmme Kak
IpeICTaBUTEN Kilacca KHCIOT H crneuuduueckue). XUMHUECKHE PpEaklvy,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit kucnoThl. Cosii CEpHOI KUCIIOTHI, KAUECTBEHHAs! PEaKIIMs Ha
cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH CpeIbl COCIUHEHUSIMHU Cepbl (KUCIOTHBIC JT0XK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPO/IE,
busznyeckue u XuMudeckue cBoicTBa. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3NYecKue 1 XUMUICCKHAE CBOMCTBA, TIOJydeHrne u mpuMeHeHune. Com aMMOHWS,
ux GU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ TOoJiydeHHe, (QU3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcmonp3oBaHne HUTPATOB M COJICM aMMOHHS B KadyeCTBE MHHEPAIbHBIX
yno0peHuil. XuMUYEeCKOe 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMoOB). Docdop,
aloTponHeie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XUMHUUECKHUE CBOMCTBA,
nosydenue. Mcnonp3oBanue GpocdaToB B KaUeCTBE MUHEPAIbHBIX YI0OpEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHHS.  YIJIEpOaA,  aJUIOTPOIHBIC
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B MpuUponae, (U3NYECKUE U XUMHUYECKHE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
MOJIYYCHUE W TPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumoreza rnobanbHOTO TOTEIUICHUS KJIMMaTa, IMaPHUKOBBIM
addekrt. YronpHas KuciaoTa u €€ coyM, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
MOJIy4YeHUE W TpuMeHeHHWe. KauecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH U CEITECKOM
XO34MCTBE.

[lepBoHavabHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
OPOAYKTHI UX TepepaboTku (OeH3WH), UX pOJib B OBITY U MPOMBIILICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: JKUpaX, O€NKax, yriieBoJax — U uX
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poJii B KM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHCHUIM.

Kpemuuii, ero ¢Qusmueckne u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupoje. OOmme mnpeacraBieHus 00
okcuzae kpemuus (IV) u kpemHueBoil kucnote. CHIMKATBl, UX UCIOJIb30BAaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelilne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, IEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIb30BAHMUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHUe 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
UX TIPOTEKAHMS, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBA
raJIOTEHOB M WX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa IoJ| JehCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOThI, HW3Y4YECHHE XUMHYECKUX CBOMCTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakInK Ha Cybdar-
WOH W HaOJIOJieHWe TpHu3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3oTra, (ochopa M HX COEAMHEHHH (BO3MOMKHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJyYeHUE,
coOuMpaHue, pacro3HaBaHWE U M3YYCHHE CBOMCTB aMMHaKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Nmpu3HaAKOB
MX MPOTEKaHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOU KHUCIIOTHI C MEABIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), W3yUYCHUE Mojenen
KPUCTAUTMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOHCTBOM NPOTHBOTras3a, MoJydyeHue, coOupaHue, pacrlo3HaBaHUE U M3yUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOoHAT U
CUJIMKAT-UOHBl W HW3YYECHHE TPHU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIMKATHOM TMPOMBINIICHHOCTH, PEIICHHE HSKCIePUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMeTauIbl U UX COCIMHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux noyiokeHus B llepuomuueckoy cucreme xumuyeckux diaemeHtos . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtamndeckasi CBsi3b U
METAJIMYECKasi ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HanpsOKeHUN MeTayuioB. OU3ndeckrue U XMMHYECKHE CBOMCTBA MeTauioB. Oouue
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CIOCOOBI TIONy4eHHUST MeTawioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
crocoObl 3amMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounble MeTambl: NoNOXKeHHe B [leproanyeckoil cUCTEME XUMUYECKUX
anemeHToB /. M. MenzaeneeBa, CTpO€HHE UX aTOMOB, HaXOXJIECHHUE B MIPUPO/IE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHWe IENOYHBIX METaNIOB M HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblUMW: IIOJIOKEHHE B
Ilepuonnueckoin cucreMe xumudeckux snemeHToB [[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJIeHHE B TIpupojie. Dusndyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
J. . MenneneeBa, cTpoeHHE aToMma, HaxOXKICHHE B npupone. Puznueckue u
XUMHUYECKUE CBOMCTBA altoOMUHUSA. AMGPOTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATIOMUHUS.

Keneszo: nmonoxenue B [leppuoanyeckor CUCTEME XUMHUYECKHUX AJIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B npupoae. Pusnmyeckue Hu
XUMHUUYECKUE CBOMCTRA xkene3a. Okcubl, ruipokcubl U conu xxenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
MCCIIEIOBAaHUE CBOMCTB XKECTKOW BOJBI, MpoOllecca TOPEHUS XKeJe3a B KUCIOPOJIe
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIM HAa MOHBI: MarHus, KajblMs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAMU HATpusl, KaJlus U Kalblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIAPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PELIEHUE SKCIIEPUMEHTAIBHBIX 3374 10 TeMe «Baxuelue
METAJIIbI K UX COSTUHCHUS.

XuMHA U OKPYKaKWLIas cpeaa

BemecTBa m marepuansl B IIOBCEAHEBHOM »XU3HM YelOoBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMorib mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.
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XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHLeHTpauus BeulecTs, nanee — [1JIK). Pons xuMun B perieHnn 3KOJ0rnyecKux
npobJieM.

Xumuueckuii IKCnepuMeHm:

u3ydyeHrue o0pasloB MaTepuaioB (CTEKJIO, CIUIABbl METAJJIOB, MOJIUMEPHBIE
MaTepHabl).

Mesicnpeomemmunie céazu

Peanuszanus MeXnpeaIMeTHBIX CBsI3€d NMpU WM3YYeHMM XMMHUU B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
HNOHSTUN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JUJISl OTAENIbHBIX MIPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpusl, aHalu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJIEIb, SIBICHHUE, NAapPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duznka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ,
U30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsjl, MPOBOJHHKH,
NOJYIPOBOJHUKHY, JAUDJCKTPUKH, (POTOJIEMEHT, BEIIEeCTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAS
peméTka, CIUlaBbl, (PU3NYECKHE BEJIMYUHBI, €AMHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNTbl, TOPHBIE TOPOJIBHI,
MOJIE3HbIE UCKOIaeMbIe, TOTUIMBO, BOJHbBIE pECYpCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTATBl OCBOEHUS MPOTrpaMMbl OCHOBHOTO  OOILIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU MU HOPMaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT IpoOIEccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU.:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEHYECTBEHHOM XHMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TIPEICTABICHUSA O BEIIECTBE M XWMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYphl, B TOM YHCIIE
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HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O003HATENBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOW U  HMCCIEI0BATEIhCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 KW3HMU, OCO3HAHUE TOCIEACTBUM U
HETPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH  COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO Ipodeccuil U Tpyia pa3imyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHUBUyAIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCUOHATBbHON AESTENbHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOILIEHUWE K MPUPOJIe KaK HCTOUYHHKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS TTPU padOTEe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pelIeHus 3a1a4, CBA3AaHHBIX C OKPYKAIOLIEH MPUPOJIHONU CPEOou, ISl MOBBIIEHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHMMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaIMETHBIX pE3ylbTaTOB BBIAEISIOT 3HAYUMBbIE IS
dbopMUpOBaHHA MHPOBO33PEHUSA OOIIEHAYyYHbIe TMOHATHS (3aKOH, TEOpus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
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WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAyYHOW KapTHHE MHpA, M YHUBEpPCAJIbHbIC yIeOHbIE EeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI MCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX MOHATUNA (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHM, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHATHSIMH), WCIIOIH30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIONPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXKACHHS (MHIYKTUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YyMEHUE TPUMEHSITh B TIPOIECCE TO3HAHWUSA TOHATHS (MPEAMETHBIC U
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIe B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJ DJIEMEHTa), XuMudeckas (opmysia U YypaBHEHHUE
XUMHUYECKON peaklny — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33J1ad, ¢ YUETOM
ATUX MOJICTBHBIX MPEJICTABICHUN BBISIBIISITH W XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHUE HCIOIh30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KA4eCTBE OCHOBBI JUII (POPMUPOBAHUS THIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBACMBIX CYXKICHU;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 Pe3ysbTar, (OPMYITHUPOBaTh 0000IICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABISATH OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIIHIO
pa3TUYHBIX BUIOB M (HOPM MPEJACTABICHUS, TIOJyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
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nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl U 3allpOChl MPU TOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIBHBIX 3a7]a4 OMPE/IEIEHHOTO TUIA, TIPUOOPETEHHUE OMbITA B
o0nacTd  MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IMYHBIX TTOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOMPATH ONTUMANIBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JrharpaMmmamu,
apyrumu hopmMamu rpaduki 1 UX KOMOMHAIIUSAMY,

YMEHHE WCIONIb30BaTh M AaHAIW3UPOBAaTh B TMpolecce Yy4yeOHOH u
MCCJIEI0BATENBCKOW JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:

YMEHHUsI 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyllecTBy  oOcCyXJaemMoll  Tembl, (OPMYIHPOBATH CBOU  MPEMAJIOKECHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEIACTaBIATh  IMOJYYEHHbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IPE3CHTAINIO
pe3yIbTAaTOB BBIMOIHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (I1ab0paTOpHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABaTEJIbHOM M HMCCIIEOBATEIbCKOM  JEATENBHOCTH  MPH  PEIICHUU
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE Yy4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uIuii (00CcyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelIejeHre KpPUTEpUeB IO OLIEHKE KauyecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

Pery/siTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHS:

YMEHHE CaMOCTOSITEIbHO OMPEACNATh IENH NeSTEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBISATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbonee 3PheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEHUCTBUM NPU BBINOJHEHUU 33JaHUN C Y4YETOM
MOJIYYeHUsS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHWBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIOJIb30BaTh ¥ AHATM3UPOBATh KOHTEKCTHI, IPEIjlaraéMble B YCIIOBUU 3aJaHU.

IMPEAMETHBIE PE3YJIBTATDBI
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B cocraBe mpeaMETHBIX PE3YNBTaTOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIC OOY4YarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JnercTBul, crneruduueckue IS IpeAMeTHOH oOnactu  «XUMHUS», BHUIBI
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.
K xonIty oOydenus B 8 kiiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUIN:
®pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHUWA: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, IPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpPHas Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKaIUs pPEeaKiui: peakiuuu
COCOMHEHUSA, PEAKIHMH PA3JIOKECHUS, PEAKIUH 3aMEIICHUS, PEAKINU
0OM€Ha, 3K30- U SHJOTEPMHUYECKHUE PEAKIIMH, TEIIOBOK A((EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAA W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBS3b, MOH, KATHOH, aHWUOH, PAacCTBOpP, MAaccoBas JI0Jsl BEIIECTBa
(TpolLieHTHAs! KOHIIEHTPAIUs) B paCTBOPE;

® IUITIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA W
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

®[ICTIOJIH30BAaTh XUMHUECKYIO CUMBOJIMKY JIJIsSi COCTaBJICHUS (DOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

®OMPENEIATh BAJIEHTHOCTh ATOMOB DJJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENICHb  OKHCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIACCy COCIUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCTUHCHUSX;

epackpeiBaTh cMmbica llepmogmueckoro 3akona J[. M. MeHnneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronnueckoin cucreme,
3aKOHOB COXPAaHEHHMS MacChl BELIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTraJpo;

®ONUCHIBATh M XapaKTepH30BaTh TabmuuHyro ¢opmy Ilepuogmaeckoit
CUCTEMbl XHUMHMYECKHUX JJIEMEHTOB: pa3iauyaTh IMOHATHUS «TJaBHAs
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nonarpynna (A-rpynmna)» u «mnodounast noarpynmna (b-rpynmna)», maneie u
OOJbpIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOPbIE HMMEIOTCS B
tabnmune «llepuonnyeckas cuctema xuMudeckux osjementoB . U.
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IeKTPOHOB
Y pACIpEIEICHUE X 1O 3JEKTPOHHBIM CIIOSIM);

eKJIacCU(UIIUPOBATh XUMHUYECKHE JJIEMEHTBI, HEOpPTraHMYECKHE BEIIECTBA,
XUMHUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

eXapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMUCAHNE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINA;

®[IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH IPOTEKAaHUS XUMHUYECKUX TPEBpPALIECHUNA B
Pa3IMYHBIX YCIOBUSX;

®BBIYHUCIIAITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PAacTBOpE, MPOBOAUTH PACUETHI 11O
YPaBHEHUIO XUMUYECKOIN peaKkIuu;

®[IPUMEHATH OCHOBHBIE OINEPALMU MBICIUTEIBLHON NESITEIbHOCTU — aHAIHU3 U
CUHTE3, CpaBHEHHE, O0O00IIeHHEe, CHUCTeMaTu3alluio, Kiaccu(ukaiuio,
BBISIBJICHUE IPUYMHHO-CIEACTBEHHBIX CBSI3€d — JUIS M3YyYEHHsI CBOMCTB
BEIIECTB M XHWMHMUYECKMX PpEaKIUil, €CTECTBEHHO-HAYyYHBbIE METOJIbI
NO3HAaHUA — HAOJIOJICHUE, W3MEpPEHUE, MOJECIUPOBAHUE, SKCHEPUMEHT
(peanbHBIN 1 MBICIEHHBIN);

eCJie[I0BaTh MPaBUJIAM OJIb30BAaHUSI XUMHUUECKOM MOCYI0ON M 1aO0paTOPHBIM
o0opyZoBaHMEM, a TaKXke NpaBWiIaM OOpallleHus C BElIecTBaMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBINOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB MO TMOJYYEHHIO M COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOJIOPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
OIPEIECIIEHHON MAacCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH
Y IIPOBOJUTH XMMHUYECKNE SKCIEPUMEHTHI IO PaclO3HABAHUIO PACTBOPOB
MIEJIOYEH U KHCIIOT C MOMOIIBI0 MHAUKATOPOB (Jlakmyc, dheHondTanenH,
METHJIOPaHX U APYTHE).

K xoHIy oOydenus B 9 kiacce npeMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
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®pACKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX HOHSATHI: XHUMHUYECKHM
AJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas PeaKIiisi, XUMUYeCcKasi CBS3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] TUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTanu3aTop, XUMHYECKOEe paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEaKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aJJIoTponus, aM(pOTEepHOCTb, XUMUYECKasl CBA3b (KOBAJIEHTHAas, MOHHa,
MeTaJJIMYecKasi), KpUCTAJUIMUECKas pemérka, KOppo3usi METaJlJIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKUUHU, MNPEAeIbHO JOIMyCTUMAs
koHueHTpaus [1/IK Bemecrna;

® MJUIFOCTPUPOBATH  B3aWMOCBS3b OCHOBHBIX XUMHUYECKHUX IIOHATHH H
IPUMEHSATH 3TH MOHATHSI IPY OIMCAHUU BELIECTB U UX MIPEBPAILCHMUI;

®[ICITI0JIb30BAaTh XUMUYECKYIO CUMBOJIMKY JUJISl COCTAaBJIEHUsI (JOPMYJI BELLIECTB
Y YPAaBHEHHMI XUMHUUYECKHUX PEAKLN;

®ONPENENATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XMMHYECKHX 3JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOrO COCTaBa, MPUHAIICKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCy COEOUWHEHUN Mo ¢opmyrnam, BHJI XUMHYECKOU
CBS3M (KOBaJ€HTHAs, MOHHAs, METaJUIMYeCKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA]l MOHA MO0 XMMHUYECKOH (opmyre, XapakTep Cpelsl B
BOJHBIX PAaCTBOpPAaX HEOPraHWYECKUX COECIWHEHMH, THUIl KPHUCTALITMYECKOM
PELIETKA KOHKPETHOIO BEILIECTBA,

epackpbiBaTh cMbich [lepuognueckoro 3akona J[. WM. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIHUCHIBATh U XapaKTEPHU30BaATh
Tabnuunyo Gopmy llepuoanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas moxarpymnma (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», maneie u OOJbBIIME MEPUOBI, COOTHOCHUTH
0003HauYEHUsl, KOTOpbIE MMEIOTCA B NEPUOJUYECKON Tabnuue, C
YUCJIOBBIMUA  XAPAaKTEPUCTHUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacnpenefnieHue WX 10 DJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npeaenax MaJblX NEPUOJOB U IIaBHBIX NOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;
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e KJTACCH(PUITUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy W COCTaBy YYacCTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIJIOBOMY 3(PHEKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

eXapaKTepu30BaTh (OMUCHIBATH) OOUIME M CHEHUPUUECKUE XHUMHUYECKHE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

® COCTaBJISITh YPABHEHHUS DJICKTPOJTUTHUCCKON JUCCOIMAIINY KUCIIOT, MIEI04Yei
W COJICH, TIOJTHBIC W COKpAIEHHBIC YPaBHEHHS PEaKI[uii HOHHOTO OOMEHa,
ypaBHEHUSI PEAKIMM, MOATBEPKIAIONINX CYIIECTBOBAHUE T€HETUYECKON
CBSI3U MEXJIy BEIIECTBAMHU PA3IIMYHBIX KIJIACCOB;

®pACKphIBAaTh  CYIIHOCTh  OKHCJIHTEIIEHO-BOCCTAHOBUTEIBHBIX  PEAKITHI
MTOCPEICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa ATUX PEaKIIHA;,

®[IPOTHO3UPOBATH CBOWCTBA BEIMIECTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

®BLIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »dJjeMeHTa Mo (opMysie COCIMHEHHS,
MacCOBYIO [IOJIFO BEIIECTBA B PAcCTBOPE, MPOBOAUTH PACUETHI TIO
YPaBHEHUIO XUMUYECKOHN peaKIny;

¢ COOJTFIOIaTh TIPAaBUIIA TIOJB30BAHKS XMMHUYECKON TOCYI0M U Jab0paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX ONBITOB MO TOJYyYEHUI0 U COOUPAHHIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

®[IPOBOJIUTH PEAKITUH, TTOATBEPIKIAIONINE KAaYECTBEHHBIM COCTAaB Pa3IMYHBIX
BCII[ECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
kapbonat-, docdar-, cunmkar-, cymbdar-, THAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

®[IPUMECHSATH OCHOBHBIC OIEPAIlUU MBICIIUTECILHON NESITCIIBHOCTH — aHAIHN3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTEeMAaTU3allui0, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — JUIA WM3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
" KoanuyecTBO 4acoB DJIeKTPOHHbIE HanpagJienus peanu3anuu
aHMeHOBaHHeE
Ne (uu¢posbie) BOCIIUTATEILHOI0 OTEHI[HAJIA
pa3aesioB U TeM KoHnTpoJbHbIE IIpakTH4eckune
n/n Bcero o0pa3oBaTte/ibHbIE
MPOrpamMmbl padoThI padoTbI
pecypcbl
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumus. 8 knacc. PI'AOY JlyXOBHO-HPAaBCTBEHHOE
XUMHUA — BaKHas JIIO "Axanemus BOCIIUTAHUE; TATPUOTUYECKOE
001acTh MunnpocsenieHus BOCIIUTAHHUE; 3CTETUYECKOE
n
1.1 €CTECTBO3HAHUS U 5 2 Poccun", ®T'AOY JIIIO BOCIIMTAHKE; TPYAOBOE
MPaKTUYECKOU " AKajeMus BOCIIMTAHUE; DKOJOTUUECKOE
JCATCIIBHOCTH YCJIIOBCKA MI/IHHDOCBCHICHI/ISI BOCIIMTAaHUE, ICHHOCTHU
Poccun" Hay4HOI'O [T03HAHMUS.
JlyXOBHO-HPaBCTBEHHOE
B Tpenaxep "O61aK0 BOCIUTAHHUE; ICTCTUUSCKOE
eIlecTBa U
1.2 15 1 3”anuil"..,000 "®u3ukoH BOCITMTAHHUE; SKOJOTHUECKOE
XHUMUYCCKHE PCaKIIUH
P JIaG" BOCIIUTAHUE; IIEHHOCTH
Hay4HOI'O [TO3HAHMUS.
Hroro mo pazueny 20

Pa3nen 2. BaxkHeiine npeacraBuTe/ M HEOPraHMYECKUX BellleCTB

2.1

Boznyx. Kucnopon.
[TonsiTue 06 oxcumax

Xumus. 8 kmacc. PI'AOY
HITO "Axanemus
MuHIpOoCBeIIeHHS

Poccun", ®I'AOY JI10

'

'AKageMus

JlyXOBHO-HPaBCTBEHHOE
BOCIIMTAHUE; 3CTETUYECKOE
BOCITUTAaHUE; DKOJIOTHYECKOE
BOCIIUTaHUE; IEHHOCTU
HAy4HOI'O [TO3HAHMUSL.
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MI/IHHDOCBeH_[eHI/ISI
Poccun"

Bonopoa.Ilonstue o

O0P "lomarniHue 3a1aHus
OcHOBHOE

JlyXOBHO-HPaBCTBEHHOE
BOCIIUTAHUE; 3CTETUYECKOE

29 8 06111ee 0Opa3oBaHILE. BOCIIMTAHUE; IKOJIOTUUECKOE
KHCJIOTaxX U COJIAX Xumus". 8-9 xkmacc. AO BOCHHUTAHUE; LICHHOCTH
W3narensCcTso HAYYHOI'O IIO3HAHUSI.
"[Ipocenienne”
JlyXOBHO-HPaBCTBEHHOE
Bopna. Pactsopsl. X", 8 xrace, 000 BOCIIUTAHHE; ICTETUYECKOE
2.3 [Tonsarue 06 5 "Doke-hopa” BOCIIMTaHHE; DKOJIOTUYECKOE
OCHOBaHUSX BOCIIMTAHUE; IEHHOCTU
HAy4yHOT'O ITO3HAHUS.
LlenHocTH Hay4HOrO
IIO3HAHUS.
OcHOBHBIE KJIacChl Tpenaxep "Ob6aako DKOJOTHIECKOE
2.4 HEOPraHUYECKHUX 11 3Hanui". Xumust. 8 kiacc, BOCITUTaHHUE.
COeTMHEHNN 000 "®uszukoH JIad" JyXOBHO-HpPaBCTBEHHOE
BOCIIMTAHHE
DcTeTN4ecKoe BOCIIUTAHNE
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axon u Ilepuoauyeckas cucrema xumudeckux 3j1emeHToB /[. . Menaesneena.
Ctpoenne aToMmoB. XuMuveckas ¢Bsizb. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEAKIHU

3.1

Ileproauueckuii 3aK0H
u [lepnonnueckas
CHUCTEMa XUMUYECKUX
snemenTos /I. W.
MenneneeBa. CtpoeHue
aToma

Xumusa, PIAOY II1O

'

'AkasiemMust
MuHOpocBeeHus

Poccun"

lenHocTr Hay4HOTO
MMO3HAHMUSL.
DKOIOTrUYECKOe
BOCITMTAHUE.
JlyXOBHO-HPABCTBEHHOE
BOCIIUTAHUC
DcTeTHUEeCKOe BOCITUTAaHHUE
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HGHHOCTI/I Hay4YHOI'O

XuMuUeckas CBI3b. [IO3HAaHHUA.
JloManaue 3a1aHusl. DKOJIOTHUECKOE
OKHUCIIUTENRHO-
3.2 8 Xumusa,AO M3narenbcTBo BOCIIUTAHUE.
BOCCTAaHOBUTEJILHBIE p .
IIpocsenicHue JlyXOBHO-HPaBCTBEHHOE
peakunu BOCITUTAHUE
DCTETUUECKOE BOCIIUTAHHUE

Uroro no pazgeny 15

PeszepBHOE Bpems 3

OBILIEE KOJIMYECTBO 68

YACOB I10 [TIPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB teKTPOHHbIE HanpasJjenust
HaumeHoBaHue pa3jiesioB U TeM (undposbie) peaausanuu
Ne i/ KOHTpOJIbeI HpaKTI/I'ICCKI/I BOCIIUTATEJBHOI'O
NPOrpaMmbl Bcero 6 p o0pa3oBaTebHbI
e padoTsl € padoThl
P P e pecypeb NOTEHIHAJIA
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
JlyXOBHO-HPaBCTBEHHOE
BOCIIUTAHHE;
[ToBTOpenue u yrimyonenue Xnmus 9, 000 3CTETUYECKOE
1.1 3HAHU OCHOBHBIX Pa3JieyiOB 5 1 "CBEPOBPA30B BOCITUTaHHUE;
Kypca 8 kiacca AHUE" 9KOJIOTMYECKOE
BOCITUTAHUE; [ICHHOCTHU
Hay4YHOT'O IMO3HAHUS
Tpenaxep JIyXOBHO-HPaBCTBEHHOE
"Oo6nako 3HaHUH". BOCIIUTAHUE;
Xumus. 8 Kiace 3CTETUYECKOE
OCHOBHBIE 3aKOHOMEPHOCTH .
1.2 . 4 (yrmyGuieHHBIH BOCIIUTAHMUE;
XUMHYECKHUX PEeaKIIHii
ypoBeHs), OO0 9KOJIOTUYECKOE
"®dusuxon Jladc" BOCIIMTaHUE; IEHHOCTH
Hay4YHOT'O IMO3HAHUS
JIyXOBHO-HPaBCTBEHHOE
BOCITUTAHUE;
3 "Xumus". 9 knacc, ’
JEKTPOTUTUYECKAS ACTETUYECKOE
000 "®oxc-
1.3 IUCCOLUAIUA. XUMUUECKHE 8 1 1 dopa” BOCITUTaHHUE;
opa
PEaKIuu B pacTBOPax P AKOJIOTUYECKOE

BOCIIUTAHHUEC, HCHHOCTH
HAaYYHOI'O IMO3HAHUA




Hroro no pazneny

17
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Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUS

Tpenaxep

JIyXOBHO-HPaBCTBEHHOE

"O6mako 3HaHui". BOCIIUTAHUE;
OO6m1as xapakTepucTuka Xumus. 9 kiace, 3CTETHYECKOE
2.1 XUMHYECKHX 31eMeHTOB VIIA- 00O "®usukon BOCIIUTAHUC,
rpymibl. ["ajoreHsr Jla6" JKOJIOTUYECKOE
BOCIIUTAHUE; IEHHOCTHU
HAy4YHOTO IMO3HAHUSA
Xumus, DI'AOY JIyXOBHO-HPAaBCTBEHHOE
A110 BOCIIUTaHHUE;
OO6m1as xapakTepucTuKa "Akanemus ACTETUYECKOE
2.2 XUMHYECKHX 31eMeHTOB VIA- MuHnpocBenieHus BOCIIUTaHHE;
rpynnsl. Cepa u €€ coeJuHEHUS Poccun" AKOJIOTMYECKOE
BOCIIUTAHUE; IEHHOCTU
HAyYHOTO MMO3HAHUSA
JlyXOBHO-HPaBCTBEHHOE
Xumusa, PI'AOY BOCITUTAHHUC;
OO61as xapakTepuCcTHKa
AI10 ACTETHYECKOE
XUMHUYECKHX dJIeMeHTOB VA- f
2.3 Axanemus BOCITUTAHUE;
rpynnsl. A30T, hocdop u ux
MuHNpocBemeHus: | 3KOJIOTHYECKOE
COCTMHEHUS "
Poccun BOCITUTAHUE; [ICHHOCTU
HAy4YHOTO MMO3HAHUS
Xnmus, PI'AOY JlyXOBHO-HPaBCTBEHHOE
OO01mas xapakTepuCTHKa
HAITO BOCIIUTAHUE;
XUMHYECKHX d11eMeHTOB IV A- f
2.4 . Axanemust JCTETUYECKOE
rpynnsl. YTIepoa U KpeMHUHN 1
MUHIPOCBENICHHS | BOCITUTAHUE;
WX COCJIMHCHUS "
Poccun JKOJIOTHYECKOE
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BOCIIMTaHHUEC, HCHHOCTH
Hay4YHOT'O ITIO3HAaHUs

Hroro mo pazneny 25
Paszngea 3. Mera/liibl M UX COeIUHEHUS
JomarmtHue LennocTtu Hay4HOTO
3aJaHusl. XI/IMI/Iﬂ IIO3HAHUNA. 3K0HOFI’II‘ICCKOC
AO Bocrnutanue.[yxoBHo-
3.1 OO01111€e cBOMCTBA METAIIJIOB 4 ' HPABCTBEHHOE BOCIIUTAHNE
HN3nareancTBO
| " DcreTnyeckoe
IIpocsemienue
BOCIIUTAHUE.
Xumus, DTAOY LennocTtu Hay4YHOTO
JTIO MMO3HAHHUA. DKOJIOTHYECKOE
Baxneiimme MeTamisl U UX i BocnUTaHue./[yxoBHO-
3.2 16 Axanemus
COEIUHEHUS HPaBCTBEHHOE BOCIIUTAHHE
MunnpocBemen s | Jererypyeckoe
n
Poccun BOCITUTAHHUE.
Hroro no paszneny 20
Pa3nen 4. Xumus n okpy:kaomasi cpeaa
Xumus. DTAOY Lennoctu Hay4HOT0
5
JTIO MO3HAHHUA. DKOJIOTHYECKOE
BemectBa 1 maTepuansl B KU3HU i BOCIUTaHUeE./[yXOBHO-
4.1 3 Axanemust
yenoBeKa HPaBCTBEHHOE BOCIIUTAHHE
MUBIPOCBEIEHHS | Jererpyeckoe
"
Poccun BOCITUTAHHE.
Hroro 1o pasnery 3
PesepBHOE Bpems 3
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Xumus. 8 kiace: yae0. 11 oomeoopazoBatenbHbiX yupexaenuit / O.C. 'abpuensH. - 3-¢ u3.,
ctpeotut. - M.: [Ipoda, 2022. - 286 c.

Xumus. kiacc: yuae0. s obmeoopazoBarenbHbIX yapexaenuit / O.C. [abpuensH. - 3-e u3.,
crpeorutl. - M.: JIpoda, 2022. - 288 c.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. 'abpuensn O. C., Bockoboitaukosa H. I1., SlmrykoBa A. B. HacTonpHast kHUTa yauTems.
Xumus. 8 ki1.: Meroauueckoe rocodue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., Smykosa A. B. Terpanp a5 1a00paTOpHBIX OMBITOB U MPAKTHYECKUX
pabor. 8 k. K yuebnuky O. C. 'abpuensna «Xumus. 8 kinace». M.: Ipoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yueoHuky O. C. I'abpuensana «Xumus». 8 kiacc
/ 0. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. ['abpuensna «Xumus». 9 kiace
/ 0. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHonorunyeckue kaptol k yueoHuky O. C. 'abpuensna «Xumus. 8 kiaccy :
Meroanudeckoe rmocodue / JI. 1. Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHonorunyeckre kapTol k yueoHuky O. C. 'abpuensna «Xumus. 9 kimacey :
Meroandeckoe nocodwue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoHTposbHbIe U IpoBepouHble paboThl k yueOHuky O. C. I'abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yimakosa u ap. - M.: JIpoda, 2022.
JlaHHsbI€.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru ['azeta «Xumusi» u cait 1uist yaurens «f1 Uy Ha ypoK XUMHI»
http://him. 1september.ru Enunas komnekuus L{OP: [Ipenmernas komnekuus «XuMHs»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HaY4HBIE SKCTIEPUMEHTHI:
xumus. Konmnekuus Poccuiickoro o0rieodpa3oBaresibHOro moprasia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast onumMnuana mKoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranndeckass XuMusi: SIEKTPOHHBIN YICOHHK I CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: 3JIEKTPOHHBINH y4eOHUK

http://www hemi.nsu.ru OTKpbITBIH KOJUIEK: XUMHUS

http://www.chemistry.ru JlucTannimoHHas OJMMITHA (A TIO XUMHH: TeJICKOMMYHUKAIIMOHHBIN
00pa3zoBaTeNbHBIN TPOCKT.
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