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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuu [Oa€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH IMpeaMeTa Uit
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUsS B OOYYEHMHM XUMHH OOECredyuBaloTCs crerupukon
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHHsl MPOTpaMMbl N0 XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 Inoaxoaa K €€ m3ydeHuro. CoaepkaHue CKIaIbIBa€TCs U3 CUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoamyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PacCMATPUBAIOTCA HA OCHOBE HOMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMUT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuid mupy», «buomorus. 57
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a/1aua
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJIO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPH MU3YYCHHUH BEIIECTB U XMMHYCCKUX PEaKIIHi, B
dbopMHUpPOBAaHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTCIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHue ycioBuil, CIOCOOCTBYIOLUX MPUOOPETEHUIO 00YUYaIOITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW M  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSTeIbHOCTH;

— ¢opMmupoBaHHEe Y OOYYAIOMIMXCS T'yMAaHUCTHYECKUX  OTHOIICHHM,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CMOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIsl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero odpazoBanus, coctaBisieT 136 dacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTtBa. Du3nuueckue CBOMCTBA BEMIECTB. ATrperaTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XuUMUYeckue ypaBHeHUs. Krnaccuduxarus
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3nUecKuX CBOWCTB 00paslloB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3y4YeHUE CIOCOOOB PA3EJICHUS] CMECEH: C MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe] M HCOPraHUYECKUX BELIECTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BeecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucinopoaa. CrnocoObl
MOJIyYeHHUs] KUclopoAa B JabopaTOpuM W IPOMBIIUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdeKkTa, pa3pyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpEIL
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4deiioBeKka. KpyroBopoT BOAbI B IPUPOJAE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenkinarypa kucnor. Ousnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropeHus (moxkapa), 03HaKOMJIEHHE C 00pa3aMyi OKCUJIOB M OTTMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOJIOpo/ia (TOpeHue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (BozmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEH pAaCTBOPEHHUS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAHWYECKUX BEIIECTB PA3INYHBIX KJIACCOB, HAOIOIEHNE U3MEHEHHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajulaMu, peakiui
HEWTpanu3aluu, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucANTEeILHO-BOCCTAHOBUTEILHbIE PeAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICI TOPSAKOBOIO HOMEPA, HOMEPOB MEePUOa U TPYIIIIHI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHHUSI pajiuyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TPpyIaM U Mepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WI. MenpeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporniecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS ).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU W3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATUS: HAYYHBINH (DAKT, TMIIOTE3a, TEOpHS,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNepUOJUYHOCTb, HaOIIOJCHNUE,
HKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHHE, MOJIETb, SBJICHUE.

dwusuka: MmaTepusi, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJTU/I, H30TOIIBI,
PaMOaKTUBHOCTh, MOJICKYJa, AJICKTPUYCCKUU 3apsili, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUEeCKHe BEIHYMHBI, €IMHULIBI
U3MEpEHHsI, KOCMOC, TIJIaHeThI, 3BE3/1b1, CoHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIIbl, TOPHBIE TOPOIBI, MTOJIE3HBIC
UCKOTIaeMBbI€, TOIUTMBO, BOJTHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3yJbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUsl JOCTUTAIOTCS B XOJA€ OO0ydeHUs
XUMHH B €IUWHCTBE Y4YEOHONH M BOCIUTATENIbHON NEATEIBHOCTH B COOTBETCTBHHM C TPAJUIMOHHBIMH POCCHUCKHUMHU
COIIMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B 0011IECTBE MPABUIIAMHU U HOPMaMU MOBEICHHUSI
U CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHHUS, CAMOPA3BUTHS U COLUATM3ALMHN 00YYarOIIUXCS.

JIMYHOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOW TO3UTHUBHBIX
[IEHHOCTHBIX OPUEHTAIINNA U PACIINPEHUE OTbITa JESTEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO0, TOHUMAaHUS
3HAYEHUS] XMMHUYECKON HAayKd B >KM3HH COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHON MHpOpMaluein o
MEPEIOBBIX JOCTIKCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

MPEICTABIICHUS O COLUATBHBIX HOPMaX M MpaBUiIaX MEKINYHOCTHBIX OTHOIICHUH B KOJIJIEKTUBE, KOMMYHUKAaTHUBHON
KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HON, yueOHOUCCIIEI0BAaTEIbCKOM, TBOPUECKON M APYTrUX BUAAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW JESATEIbHOCTH TPH BBITIOJHEHUH YYE€OHBIX, TMO3HABATEIbHBIX 3ajad,
BBITIOJTHEHUH XWMHUYECKUX DKCIEPUMEHTOB, CO3JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOIMOHHUMAHHUIO U
B3aMMOIIOMOUIN B IpOLECCe ITOW YYEOHOM NeATeIbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE MOBEJEHUE U MOCTYNKH CBOUX
TOBApHIIEH C MO3UIIUYA HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MUPOBO33pEHUYECCKHUE MTPEICTABICHHSI O BEIIECTBE U XUMUYECKON PEaKIInU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pPa3BUTHSA HAYKH M COCTABJISIIOIIME OCHOBY JJIsi TIOHMMaHHWS CYINTHOCTH HAyYHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIbI, B3AUMOCBS3SX YEIOBEKA C MPUPOTHOMN CPEIOid, O POJIM XUMUHU B IO3HAHUH
ATHUX 3aKOHOMEPHOCTEN;



MO3HaBaTEJIbHbIE MOTHBBI, HAMPABJICHHBIC HA TIOJyYEHUE HOBBIX 3HAHUU 10 XUMUU, HEOOXOIUMBIE AJI1 OOBSICHEHHS
HAOJI0JaeMBIX TPOLIECCOB U SIBJICHUMN, MO3HABATEIbHOW, MH()DOPMALIMOHHOW M YHUTATEIbCKOW KYJIbTYPBI, B TOM YHCIIE
HABBIKOB CAMOCTOSITENIBHOW padOThl C YYEOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATypOH, JOCTYHHBIMH TEXHUYECKUMHU
CpeICTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTH;

UHTEpeC K O0YUEHUIO U IO3HAHMIO, TI0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHUIO, TPOEKTHOM
Y UCCJIEI0BATEIbCKON AEATENBHOCTH, K OCO3HAHHOMY BHIOOPY HAIIPABJICHHOCTH U YPOBHS 00YUYEHUS B JaJIbHEMIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HaHUE LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3JI0pPOBBIO, YCTAHOBKHM Ha 3JI0pOBBIA 00pa3
KU3HU, OCO3HAHUE IOCIEACTBUI M HENPUATUE BPEIHBIX NMPUBBIUEK (YHOTPEOJEHMs aJIKOroJisi, HAPKOTUKOB, KypEeHHUs),
HEOOXOJMMOCTH COOIIOACHUS MpaBUil 0€30aCHOCTU IpU OOpallleHUH ¢ XMMUYECKUMHU BEUIECTBAMH B OBITY U pEajbHOU
KU3HH;

5) Tpy10BOT0 BOCIIMTAHUSI:

UHTEpEC K NPAaKTHUECKOMY H3Y4YEHMIO Mpodeccuil U TpyAa pa3iMdyHOIO poja, YBAKEHUE K TPyAy M pe3ylibTaTaM
TPYAOBOM JESATEIBHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHHUS MPEIMETHBIX 3HAHUWM MO XUMHH, OCO3HAHHBIA BBIOOD
VMHIUBUYAIbHOM TPAEKTOPUHM MPOJOJLKEHUS 00pa30BaHUs C YYETOM JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMUH,
OOILIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHOW MPOPECCHOHAIBHON NEATEIbHOCTH M PAa3BUTHS HEOOXOIUMBIX
YMEHUH, TOTOBHOCTb aJIallTUPOBATHCS B MPOPECCUOHATIBHOM CPEJIE;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 1[e1ecO00pa3HOe OTHOLIEHUE K MPUPO/Ie KaK MCTOYHUKY KM3HHU Ha 3eMJle, OCHOBE €€ CyIleCTBOBaHUS,
NOHUMAaHUE LEHHOCTH 3/I0POBOI0 M 0€30MacHOro o0pa3a Ku3HH, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DPU3UUYECKOMY
U TICUXWYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJCHUS TpaBWJl OE30MacHOr0 MOBEACHUS Mpu padboTe ¢
BEILECTBAMH, A TAK)KE B CUTyalUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HH JIFOJIEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, MTOJTydaeMble PY U3YUSHUH XUMUH, JJIs PEIICHUs 3a/1a4, CBI3aHHBIX C OKpYXKalolIei
OPUPOJHON cCpenol, JUis TMOBBILIEHUS YPOBHS OKOJOTMUYECKON KYJIbTYphl, OCO3HaHUS TJ00adbHOIO XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX penieHus] MOCPEACTBOM METOAOB XMUMHUU, SKOJOTUYECKOTO MBILIUICHUS, YMEHUs
PYKOBOJICTBOBAThCSl UM B MTO3HABATENIbHON, KOMMYHUKATUBHON U COLIMAIIBHON MTPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI



B cocTtaBe meTanpeaMeTHBIX pe3yabTaTOB BBIICISIOT 3HAUUMBIE JIJIs1 (POPMUPOBAHUST MUPOBO33PECHUS OOIICHAYIHBIC
MOHATHS (3aKOH, TEOPHs, IPHUHIIHII, TUTIOTE3a, (DAKT, CUCTEMA, TIPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOPHIC UCIIOIB3YIOTCS
B C€CTCCTBEHHO-HAYYHBIX YYCOHBIX MpEAMETaX M IO3BOJISIOT HAa OCHOBE 3HAHUW M3 ATUX MPEAMETOB (HOPMHUPOBATH
NpECTaBICHUE O IIeJIOCTHOM HAay4YHOHW KapTHHE MHpa, W YyHHUBEpCaJbHBbIE Y4YeOHbIE aelcTBUA (TIO3HABaTEIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOphIE O0OecrneunBalOT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIBHOMY
TJTAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOU JIEATeTLHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBUS

ba3oBble 1ornyeckue aAeicTBu:

YMEHUSI UCMOJIB30BaTh MPUEMBI JOTHYECKOTO MBIIUICHHUS MPU OCBOSCHUU 3HAHUN: PACKPHIBATH CMBICT XMMHYECKUX
NOHATUHN (BBIACNATh MX XapaKTepHbIE MPU3HAKHU, YCTAHABIMBATH B3aMMOCBS3b C JAPYTUMHU TMOHSTHIMH), HCIOJIb30BaTh
MOHATHUS JIJIT OOBSICHEHUS OTACIBbHBIX (DAKTOB W SIBICHWM, BHIOMpPATh OCHOBAHWUS W KPHUTEPUHU IS KIIaCCH(PUKAIAN
XUMUYECKAX BEIIECTB M XUMUYCCKUX PEaKIMH, YCTAaHABIWBATh NMPUYMHHO-CIICJICTBEHHBIEC CBSI3M MEXKIYy OOBEKTaMHU
U3Y4YEHUS, CTPOUTD JIOTHUECKHUE PACCYKIACHUS (MHIYKTUBHBIE, IETYKTUBHBIC, 10 AaHAJIOTHUH ), IeJaTh BEIBOIbI U 3aKIIIOUCHUS,

yMEHUE MPUMEHSTH B MIPOIIECCE MTO3HAHUSA MOHATHS (MIPEAMETHBIC U METANPEIMETHBIC), CHMBOIMUYECKUE (3HAKOBBIC)
MOJIENIA, WCTOJB3YEMbIE B XHMHHU, MPEOOPa30BBIBATh IIUPOKO MPUMEHSEMbIE B XHMHUU MOJEIBHBIC TPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMBOJI DJIEMEHTA), XUMHUYECKas (hopMysia ¥ ypaBHEHNE XUMHUIECKOW PEaKIMK — TP PEIICHUN YIeOHO-
MO3HABATENBHBIX 3a/ad, C YYETOM OTHUX MOCIBHBIX TPEACTABICHUN BBISABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC
MPU3HAKH M3yYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKHX PEaKIUi, BBISBISATH OOIHME 3aKOHOMEPHOCTH,
MPUYUHHO-CJICICTBEHHBIC CBSI3U U IPOTUBOPEYUHSI B U3y4aeMbIX MPOIECCaX U SBJICHUSIX.

Bba3oBble ucciienoBaTeIbCKHe I CTBUSI:

YMEHUE UCITOJIH30BaTh TMTOCTABJICHHBIC BOIIPOCH B KAUECTBE MHCTPYMEHTA ITO3HAHMS, @ TAK)KE B KAUYSCTBE OCHOBBI TSI
dbopMHUpOBaHUS TUTIOTE3BI 1O MTPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpPETEHUE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3allUd W TPOBEICHUIO YYECHUYECKUX HKCIIEPUMEHTOB, YMEHUE
HAOJIOIATh 32 XOJI0OM MPOIECCa, CAMOCTOATEIFHO MPOTHO3UPOBATH €TO PE3YNIbTaT, (HOPMYIUPOBATH OOOOIICHUS W BBIBOIBI
10 pe3ysIbTaTaM MPOBEIEHHOTO OMBITA, UCCIICIOBAHUS, COCTABJIATH OTUET O MPOJICIIaHHOMN padoTe.

Pabora ¢ unpopmanmeii:



yYMEHHE BBIOMpATh, AaHATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALIMIO PA3TUYHBIX BUJIOB M (OPM MpEACTaBICHUS,
MOJTy4aeMyI0 U3 PA3HBIX HCTOYHUKOB (HAYYHO-TIOMYJIAPHAS JINTEPATypa XUMHUECKOTO COJEpKaHUs, CIIPAaBOYHBIEC TOCOOUS,
pecypcsl lHTepHeTa), KpUTHUECKH OIICHUBATh MPOTUBOPEUYMBYIO M HEIOCTOBEPHYIO HH(OPMALINIO;

yMEHUE MPUMEHSTH Pa3IMYHbIe METO/IbI M 3aPOCHI ITPH MOUCKE U 0TOOpE MH(POpPMAIIUU U COOTBETCTBYIOIINX JaHHBIX,
HEOOXOIUMBIX JIJIs1 BBIMOJTHEHHS Y4eOHBIX U TO3HABATEIbHBIX 33/1a4 OMPEICIEHHOT0 TUIIA, TPUOOPETEHHE ONbITA B 00JIaCTU
UCIONB30BaHusl MH()OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTH, OBJAJCHUE KYJIbTYPOW aKTHBHOTO HCIIOJIb30BAHUS
pa3IMYHBIX TIOMCKOBBIX CHCTEM, CaMOCTOSITENIBHO BBIOMPATh ONTUMAJbHYIO (OpMy MpeacTaBieHus WHGOPMALUU U
WUTIOCTPUPOBATh pElIaeMble 3a7auyd HECIOXKHBIMH CXEMaMH, JuarpamMMmaMu, JpyrumMu GopmamMu rpapukd U HX
KOMOMHAIIMSIMHU;

YMEHHE UCIOJB30BaTh U aHAJIM3UPOBATh B MPOLECCE YUEOHOW M UCCIIEI0BATENbCKON ACSITENbHOCTH MHPOPMAIUIO O
BJIMSTHUH TTPOMBITINIEHHOCTH, CEITBCKOTO X03SMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAOIIEH TPUPOTHON CPEIbI.

KoMMyHHKAaTHBHBIE YHHBePcaJIbHbIe YYeOHbIe JeliCTBUS:

YMEHHMs 3a7aBaTh BOIIPOCHI (B X0/€ Auanora u (Win) JUCKYCCUM) IO CYIIECTBY 00CYyk/1aeMoil TeMbl, pOpMYyIUPOBATH
CBOM IPEAJIOKEHUS OTHOCUTENILHO BBIIIOJHEHUS MPEUI0KEHHOH 3a1a4u;

YMEHHsI TIPEACTABIATh MOTYYCHHBIE Pe3yIbTaThl MO3HABATEIHHON JEATEIFHOCTH B YCTHBIX M MUChMEHHBIX TEKCTAaX;
JenaTh MPE3CHTALMI0 Pe3yJbTAaTOB BBIMOJHEHUS XUMHUYECKOTO 3KCIEepUMEeHTa (J1adopaTopHOro OMbITa, J1abopaTOpPHOM
paboThI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

YMEHHsI y4yeOHOro COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM IIO3HABaTENbHOM M HCCIENOBATEIbCKON
JESATENIbBHOCTH TPU PEIICHUH BO3HHUKAIOUIMX MpOOJeM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS IMO3ULIUN
(0OcyxmeHus, 0OMEH MHEHUSIMU, «MO3TOBBIC IITYPMBD», KOOPIWHAIUS COBMECTHBIX JCHCTBHI, ONpeieNicHINe KPUTEPUEB 110
OIICHKE KaueCTBa BBIIIOJIHEHHOW pabOThI U IpyTHUE).

Pery/siTuBHBIe YHUBepCaJbHbIe Y4eOHbIe AeiicTBHUS:

YMEHHE CaMOCTOATEIBHO ONPENENSITh LN JAEITeIbHOCTH, TUIAaHUPOBATh, OCYLIECTBIIATh, KOHTPOJIUPOBATh U NPHU
HEO0OXOIMMOCTH KOPPEKTUPOBATH CBOIO JCSATEIHHOCTD, BRIOUpATh Hanbosiee d3pGEeKTUBHBIE CIOCOOBI PEIIeHNs YUYEOHBIX U
MO3HABATENBHBIX 3a7a4, CAMOCTOSITEIbHO COCTABIIATH WM KOPPEKTUPOBATH MPEIJIOKEHHBIA alTOPUTM JCHCTBUH MpH
BBITIOJTHEHUH 33/IaHUH C YIETOM TOJTyUYEHHUsI HOBBIX 3HAHUH 00 M3yuaeMbIX 00BEKTaxX — BEIIEeCTBAX M PEAKIUAX, OIECHUBATh



COOTBCTCTBUC IIOJIYUCHHOTO PC3yJibTaTa 3asiBJICHHOM oein, YMCHHUC HCIOJIb30BaATh KW AHAJIM3UPOBATH KOHTCKCTEHI,

npejJiaraeMbie B YCIOBUU 3/ IaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mNpeIMETHBIX pPE3yJbTaTOB IO OCBOCHHIO 00S3aTEIBHOTO COJEPYKAHMS, YCTAHOBJICHHOTO JaHHOM
denepanpHOl paboYei MPOrpaMMoM, BBIJACIAIOT: OCBOCHHBIC OOYYAIONIMMHCS HAYYHBIC 3HAHHS, YMEHHUS M CIIOCOOBI
NCHCTBUM, crienudraeckne IS MPEIMETHOW 001acTH « XUMHUS», BHJIBI ACSITSILHOCTH 10 ITOJTYICHHUIO HOBOT'O 3HAHHS, €T0
UHTEPIIPETALNHN, TIPEOOPA30BAHUIO U IIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIIHSX.

K koHIry 00y4eHus B 8 Kiacce MpeIMETHBIC PE3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh c(hOpMHPOBAHHOCTH
y 00y4aroImuxcs YMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMUUYECKUX ITOHATHN: aTOM, MOJIEKYJIa, XUMUUECKUHN 3JIEMEHT, IIPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, CMECh (OJHOpOAHAs M HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHTENIbHAas aTOMHas |
MOJIEKYJISIpHas Macca, KOJIUYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JOJIsI XUMUYECKOTO JJIEMEHTa B
COEMHEHHUH, MOJISIPHBIN 00BEM, OKCHI, KUCIIOTA, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATENILHOCTD, CTETIEHb OKUCIICHMUS,
XUMHYECKas peakius, KiaccuuKalus peakUuui: peaklMd COEIMHEHUS, PpEeakUUd pa3joXKeHUs, peakluuu
3aMEILECHUS], PEaKIUu OOMEHa, AK30- M AHAOTEPMUUYECKUE PEaKIUH, TEIIOBOU 3PQEKT peakuuu, sIpo aToma,
AJIIEKTPOHHBIN CJIOM aToma, aTOMHasg OpOWUTalb, paJuyC aTOMa, XMMUYECKasl CBS3b, MOJSIPHAS M HEMOJspHas
KOBAJICHTHAsl CBsI3b, MOHHAS CBs3b, MOH, KAaTHOH, aHWOH, PacTBOpP, MaccoBas AOJs BelecTBa (MpPOLEHTHas
KOHIIEHTpAIHs) B pacTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKMX IOHATUNM W IPUMEHATb OTHU MOHATUA IPU ONUCAHUU
BEILIECTB U UX NPEBPALICHUN;

UCITOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBJIEHUs (POPMYJT BEIIECTB M YPABHEHUI XUMUYECKUX PEAKIUH;
OIpENENATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTENEHb OKHCIEHHUS 3JIEMEHTOB B
OMHApHBIX COCAMHEHMSIX, PUHAJICKHOCTh BEUIECTB K OMPEAeIEHHOMY KJIacCy COeIMHEHUHN 1o (Gopmysam, BHU
XUMHUYECKOH CBS3M (KOBAJIECHTHASI U HOHHAs1) B HEOPTaHUYECKHUX COCIMHEHHUSIX;

packpbiBath cMblci Ilepuoanueckoro 3akona Jl. 1. MenneneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE MIEPUOIUIECKON
3aBUCUMOCTH CBOMCTB XUMHMYECKUX IJIEMEHTOB OT UX I10JIOKEHUA B [Iepruoauueckon cucreme, 3aKOHOB COXPaHEHUs
MaccChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;



OIKCHIBATh U XapaKTepu30oBaTh Tabauunyto popmy lleproanyueckoil cucTeMbl XUMUYECKUX JIEMEHTOB: pa3inyaTh
MOHSTUS «TJaBHas moArpymnmna (A-rpymnmna)» u «nobdounas noarpynna (b-rpynma)», Manbie U OOJIbIINE TTEPUOIBI,
COOTHOCUTH 0003HAUEHHUs, KOTOpbIe uMeroTcs B Tabmuile «Ileproanueckas cucrema xuMmudeckux siementoB /1. U.
MenneneeBay ¢ UUCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsj AApa,
o0111ee YMCII0 3JEKTPOHOB U PACHPEEIICHUE UX 0 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE AJIEMEHTHI, HEOPTraHMYECKHE BEIEeCTBA, XMMHUYECKHE peakiuu (M0 YHCIy H
COCTaBY YYaCTBYIOIIHMX B PEAKIIMH BEIIECTB, IO TETUIOBOMY 3P hEKTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKIas
OIKCaHuE MPUMEPaMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;

IPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX Kaue€CTBEHHOIO COCTaBa, BO3ZMOXKHOCTH NMPOTEKaHMS
XUMHYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEHIECTB, MAacCCOBYIO JOJIO XUMHUYECKOIO
3JIEMEHTA 10 (PopMyJie COETUHEHUs, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOHN peaKlnu;

INPUMEHSATH OCHOBHBIE OINEpPAlMU MBICIUTEIBHOU JEATEIbHOCTH — aHAJIM3 M CHUHTE3, CpaBHEHHE, 0000IleHHE,
CUCTEMaTHU3AlIMIO, KiIacCU(UKAIMIO, BBISIBIEHUE NPUYUHHO-CIEJACTBEHHBIX CBA3EH — IJIs U3Y4YEHHUS CBOMCTB
BEILIECTB U XUMHUYECKUX PEAKUUH, ECTECTBEHHO-HAy4YHbIE METOJbl MO3HaHUS — HaO0IEHNEe, H3MEpPEHHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN );

CJIeJIOBaTh MpaBWJIaM MOJB30BaHUS XUMUYECKOM MOCYI0M U J1abopaTOpHBIM 00OpYIOBaHUEM, a TaKXKe MpaBUiIaM
oOpalieH s ¢ BeUIeCTBaMU B COOTBETCTBUU C MHCTPYKIUSMU MO BBITOJHEHHUIO Ja00PATOPHBIX XUMHUYECKUX OMBITOB
MO TMOJYYEHUI0 U COOMpaHUIO ra3000pa3HbIX BEIIECTB (BOAOPOJA M KUCIOpPOAA), TPUTOTOBJICHUIO PACTBOPOB C
ornpenenEéHHON MacCOBOM J10J1el paCTBOPEHHOTO BEIIECTBA, JIAHUPOBATH U TPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI
[0 pacrO3HABAaHHIO PACTBOPOB IIENOYEH M KHUCJIOT C IOMOIIBIO WHIUKATOPOB (JIakMycC, (peHondTaienH,
METHJIOPaHX U APYTHE).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK
' peaxiuu https://m.edso0o.ru/7f41837c
Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

21 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bognopoga. Ilonstue o 8 1 bubmuoreka [JOK
' KHCJIOTaxX M COJSX https://m.eds00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [IOK
' OCHOBAHUSX https://m.eds00.ru/7f41837¢c
OCHOBHBIE KJIACChI bu6mmoteka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn


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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnuoreka LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnuoreka LIOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

- KosmuecTBo yacos Jara
°
o Tema ypoka Beero Kontpoabnbie Ilpakruueckme  M3ydenus:  Jlara gakr
padoThbI padoTbI IV1aH
[Ipenmer xumuu. Poap XuMuu B KU3HU 1
yenoBeka. Tena u BemecTsa 01.09.2025
[TonsiTre 0 MeTOAaX MO3HAHMS B XUMUU 1 04.09.2025
[TpakTueckas padorta Ne 1 «IIpaBuna paboTsl
B J1a00OpaTOpuu U MPUEMBI OOPAIICHHS C 1 08.09.2025
71a060paTOPHBIM 000PYTIOBAHUEM
Yucteie BemecTBa 1 cMmecu. CriocoObl 1
pasneneHus cMecen 11.09.2025
[TpakTiueckast pabota Ne 2 «Paznenenue
i i 1
cMecei (Ha mpuMepe OYHCTKH TTOBAPSHHON 15.09.2025
COJIN)»
A 1
TOMBI U MOJIEKYJIBI 18.09.2025
XUMHYECKHUE 3IIEMEHTBI. 3HAKU (CUMBOJIbI) 1
XUMUYECKHUX AJIEMEHTOB 22.09.2025
IT 1
POCTBIC U CIIOXHBIC BEIIECTBA 95 09 2025
AToMHO-MoNeKynsgpHoe yueHue. CtaproBas 1
KOHTpOJIbHAs padoTa. 29.09.2025




3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

10 Xumuueckas popmyna. BaleHTHOCTh aTOMOB
dopmy 02.10.2025
XUMHYECKHX 3JICMEHTOB
11 OtHOcuTeNbHAs aTOMHAs Macca.
OTtHocuTeIbHAS MOJICKYJIIpPHAs Macca 06.10.2025
12 MaccoBast 10151 XHMUYECKOTO JIEMEHTA B
COEIMHEHUN 09.10.2025
13 KomuuectBo BemectBa. Mosb. MossipHast
Macca 13.10.2025
14 OuU3NYECKUE U XUMUYCCKHE SBIICHUSI.
XuMuyeckasi peakius 16.10.2025
[Tpu3Haku U yCIIOBHSI TPOTEKAHMSI
15 .
XUMUYECKHUX PEaKIuid 20.10.2025
16 3aK0H COXpaHEHUsI MacChl BEIIECTB.
XUMUYECKUE YpaBHEHHS 23.10.2025
Brrurcnenus KoJimuecTBa, MacChl BEMIECTBA
17 .
110 YPaBHEHUSAM XUMHYECKHUX PEaKIIH 06.11.2025
Knaccugukaius XuMHUUECKUX PeaKIuid
18 COETMHEHUS, PA3TIOKEHUS, 3aMEIICHNUS,
(coen P H 10.11.2025
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0uIeHe u
" A o 13.11.2025
CUCTeMAaTH3aIHsl 3HAHHHA
KonTponbhas padorta Nel no teme «BermiectBa
20
U XUMUYECKUE PEeaKIIUN» 17.11.2025
Bosnyx — cmech razos. CocTaB Bo3ayxa.
21 Kucnopot — 351eMeHT ¥ MPOCTOE BEIIECTRO.
poa P H 20.11.2025

O30H




22

duznueckre 1 XUMUYECKHE CBOMCTBA

KHCI0po/ia (peakluy OKUCIICHUS, TOPEHUE).

IMoustre 06 okcumax

24.11.2025

23

Crioco0bI mostydeHust KHCI0poa B
71a00paTOPUU U TPOMBIIUICHHOCTH.
[IpumeneHnue kucnopoaa

27.11.2025

24

25

26

TennoBoii 3 PeKkT XUMUIECKON peaKInu,
MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX

TomnuBo (He(dTh, Yroiab U METaH).
3arpsi3HeHue BO3/1yXa, CIOCOObI €ro
MPEAOTBPALCHUS

[TpakTrueckas padota Ne 3 o Teme
«[lony4yenue u coOupanue KHUCIOpoaa,
U3YYEHHUE €ro CBOMCTB)

01.12.2025

04.12.2025

08.12.2025

27

BOJIOpOI[ — DJICMCHT U MMPOCTOC BCUICCTBO.

Haxoxnenue B mpuponae

11.12.2025

28

29

dusznyueckue U XUMUYECKHE CBOWCTBA
Bos0opoaa. [IpuMeHenue Boopoaa

[ToHsTHE O KMCIIOTaX U COJISIX

15.12.2025

18.12.2025

30

CnocoObl nomy4eHus BOAOpoJia B
naboparopuu

22.12.2025

31

32

[IpakTuueckas padora Ne 4 o reme
«[lomyuenue u cobupanue BoJ10poJa,
W3Y4YEHUE €TI0 CBOMCTBY»

ModnsipHblii 00bEM ra3oB. 3aK0OH ABOTaapoO

25.12.2025

29.12.2025




Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

33 rasa o ero U3BeCTHOMY KOJINYECTB
HOMY Y 12.01.2026
BEIIIECTBA WU 00BEMY
Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX
p . 15.01.2026
OTHOIIIEHUH Ta30B
35 dusnyeckue U XUMUYECKHUE CBOMCTBA BOJIBI
19.01.2026
36 Cocras ocuoBanuii. [Torstue 00 HHAMKATOpAX
P 22.01.2026
Bopna xak pactBoputens. HacbleHHbIe 1
37 HEeHAaCHIIIIEHHBIE PacTBOPBI. MaccoBas J1o1d
pactBop 26.01.2026
BEIIIECTBA B paCTBOPE
[IpakTrueckas padora Ne 5 o reme
38 «[IpuroroBiieHnre pacTBOPOB C OIPENETIEHHON
PHTOTORICHIE pacTBOPOE € OTIP 20.01.2026
MacCOBOH J0JICH paCTBOPEHHOTO BEIIESCTBAY
39 Konrtponsnas padora Ne2 o teme
«Kucnopoa. Bonopon. Boga» 02.02.2026
40 Oxkcuppl: cocTas, KiaccupuKanus,
HOMEHKJIATypa 05.02.2026
[TomydyeHue 1 XUMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(pPOTEPHBIX
dorep 09.02.2026
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxarms,
HOMEHKJIaTypa 12.02.2026
43 [Tomydyenue 1 XuMHYECKHE CBOMCTBA
OCHOBaHHUH 16.02.2026




Kucnotsl: cocras, kaccuduxanus,

44
HOMEHKJIaTypa 19.02.2026
45 [TonydyeHne 1 XUMHYECKHUE CBOMCTBA KUCIOT
yi 23.02.2026
Conu (cpemHue): HOMEHKIIATypa, CIIOCOOBI
46 .
MOJTYYCHUS, XHMHUYECKUE CBOMCTBA 26.02.2026
[IpakTuueckas padora Ne 6. Pemenue
47 9KCIIEPUMEHTAIBHBIX 3aa4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 02.03.2026
COEIUHEHUI))
I'eneTnueckas CBA3b MEKIY KIIaCCaMH
48 .
HEOPTraHMYECKUX COCTUHEHUI 05.03.2026
49 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
09.03.2026
Kontponbnas padorta Ne3 no teme "OcHOBHbIE
50 -
KJIACChl HEOPTraHUYECKUX COCTMHEHUM 12.03.2026
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XUMHYECKHX 31eMEHTOB. [ToHsiTHE O Tpymmax
pyH 16.03.2026
CXOJHBIX 3JIEMCHTOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
52 CUCTeMa XUMHUYeCcKuX dreMeHToB /1. 1.
A 19.03.2026
Menneneena
53 [lepuoael, rpynmnsl, IOATPYIIIBI
23.03.2026
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP.
Nzotomnbl 26.03.2026




CTpoeHue AIEKTPOHHBIX 000JI04YEK aTOMOB

55 snemeHToB [lepuonnueckoi cucremsl /1. 1.
pron A 06.04.2026
Meupeneena
XapakTepucTuka XUMHYECKOTO dJIEMEHTA 110
56 €ro noyioxeHuro B Ileproanyeckon cucreme
proA 09.04.2026
. . MenneneeBa
3nauenue [leproanyueckoro 3akoHa s
57 a3BUTHUS HAVKU U npaktuku. /1. U.
P i  mpakcrik. 1 13.04.2026
MemnzeneeB — y4€HbIN, TIEIArOT ¥ TPAKIAHIH
PesepBuslit ypok. O60011eHNE U
58 cucremarusanus 3Hauii / Beepoccuiickas
t P 16.04.2026
IpoOBepoYHas paboTa
KonTponbnas padota Ne4 no teme «CtpoeHue
59 aroMa. XuMuyeckas cBs3b» / Becepoccuiickas
P 20.04.2026
IpoOBepoYHas paboTa
60 DIEKTPOOTPUTIATEIIEHOCTh ATOMOB
XUMHYECKUX DIIEMEHTOB 27.04.2026
61 HoHnHasg xuMuueckas CBI3b
30.04.2026
62 KoBasieHTHAA mOJIsIpHAs XUMHUYECKas! CBA3b
P 04.05.2026
63 KoBasieHTHAs HEMOMAPHAS XUMHUUECKAS CBI3b
P 07.05.2026
64 CrerneHp OKHUCIECHUSI
14.05.2026
65 OKHCTUTENbHO-BOCCTAHOBUTEIHLHBIC PEAKITHH

18.05.2026




66 OKHUCIUTEIN U BOCCTAHOBUTEIN

21.05.2026
PesepBHeiit ypok. O600IICHHE U
| e met e o |1
68 PesepBHbIil ypok. O0001ICHHE 1 1
cHUCTeMaTu3aIus 3HaHUH 25.05.2026
OBUIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHUS
OCHOBHOM 00pa30BaTe/JIbHON MPOrpaMMbl OCHOBHOI'O 001IIEr0
o0pa3oBaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

1.3

PacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKUX IIOHSATUN: aTOM,
MOJIEKYJIa, XUMUUYECKHUI 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMECh (OHOPOIHAS U HEOJHOPOHAS), BAJICHTHOCTb,
OTHOCHUTEJIbHAsE aTOMHasi U MOJIEKYJsipHas Macca, KOJIUYECTBO
BEIIIECTBA, MOJIb, MOJISIPHASI MAcca, MacCcoBast J10JIsI XUMUYECKOTO
JJIeMEHTa B COCIMHCHHH, MOJIAPHBIA O0BEM, XHMHYECKas
peakius, KiIacCH(PUKAIUS PEAKIMA: pPeaKkIud COCIUHEHUS,
peaKIMK Pa3I0KEHHUs, PEaKIMKM 3aMeIIeHUs, peaKkIuu oOMEHa,
9K30- U HJIOTEPMHUYECKUE PEAKIIUU, TeTIOBOM 3(DEKT peakiuu,
pacTBOp, MaccoBasi OJisl BellecTBa (MPOLIEHTHAS KOHIIEHTPAIIUs)
B PacTBOpE

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MMOHATUN
U TPUMEHATH 3T TOHATHS NPU OINUCAHUM BEIIECTB U UX
IIpEBpAICHUI

UCIIOJIB30BaTh XUMHUYECKYI0O CHMBOJIUKY [UJII  COCTaBJICHUS

(dbopMyI1 BelecTB M YpaBHEHUI XUMHUYECKUX PeaKLuit

1.4

PaCKpbIBaTb CMBICII 3dKOHOB COXpPaHCHHA MACChl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHA

ABoraapo

1.5

1.6

OTpEeNATh BaJEHTHOCTh AaTOMOB DJJIEMEHTOB B OWHAPHBIX
COETUHEHUIX

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHYCCKUC PCAKIINN (1'[0 YUCJI1y U COCTaBy

YYaCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3P EKTY)




1.7

1.8

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BELIECTB
BBIYHUCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO SJIEMEHTA IO (hopMyIie

COCAMHCHUS,

1.9

1.10

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

MNPUMCHATH CCTCCTBCHHOHAYYHLIC MCETOJBbI IIO3HAaHUA -
Ha6J'IIO,I[€HI/Ie, HN3MCPECHUC, MOACIINPOBAHUC, OKCIICPUMCHT

(peasbHBIN U MBICIIEHHBIH)

Ilo Teme: «BaxHeWlne NPEACTABUTEIM HEOPraHUYECKHUX

BCIICCTB»

2.1

2.2

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TOHATHUN: OKCH],
KHCJI0Ta, OCHOBAHUE, COJIb
OIpPEEINATh IPUHAIEKHOCTh BELIECTB K ONPEEIIEHHOMY KJlacCy

coenuHeHul no popMynam

2.3

2.4

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
BEIIECTB  Pa3JIMYHBIX  KJIacCOB, IOATBEpXkJas  OIMCaHHE
IpUMEpaMU  MOJIEKYJSIPHBIX YPaBHEHMH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BOBMOKHOCTHU NMPOTCKAHNUA XUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CleoBaTh IMpaBWJIaM TOJB30BAaHUS XHWMHUYECKOW TMOCYAOH H
1abopaTOPHBIM 00OPYOBAaHUEM, a TAK)KE MTpaBUiIaM OOpaleHUs
C BEIIECTBAaMH B COOTBETCTBUU C MHCTPYKLIUSMH MO BHIIIOJIHEHUIO
7a00paTOPHBIX ~XMMHYECKHX OIBITOB MO TMONyYEHHIO W
coOMpaHHIO Ta3000pa3HBIX BEMIeCTB (BOAOPOJA U KHCIOPOAa),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEACIEHHOW MAacCOBOW A0OJeH
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBaTh H  MPOBOJUTH
XUMHYECKHE OKCIEPUMEHTHI 10 pPAclO3HABAHUIO PACTBOPOB
menaoYe W KUCJIOT € TIOMOILIBI0 HWHAMKATOPOB (JIAKMYC,

benondranen, METHIOPAHK U IPYTHE)

IIPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMUYECKOUN pEeaKInu




3.1

3.2

ITo teme: «llepuonnueckuii 3akoH u Ilepumoandeckas cucrema
xumudeckux anementoB [. M. MenaeneeBa. CTpoeHre aTOMOB.
XuMuyeckast CBSI3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHEIE

peaKImm»

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHUX MOHSATUH: SIPO
aToMa, PJIEKTPOHHBINA CJION aToMa, aTOMHas OpOUTallb, PaJnycC
aToma, XUMUYECKasl CBsI3b, MOJISIpHAS U HEMOJIIpHAsi KOBAaJICHTHAs
CBSI3b, AJEKTPOOTPHUIATEILHOCTh, MOHHAS CBSI3b, MOH, KaTHOH,

AaHHUOH, CTCIICHb OKHCJICHU A

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

ONMHCHIBAaTh M XapakTepu3oBaTb  Tabmu4Hylo  ¢dopmy
[lepuonnueckoil CUCTEMBI XMMHUYECKUX SJIEMEHTOB: pa3jiMyuaTh
MOHATHUSI «IJIaBHasE moArpymnma (Arpymnma)» © <«11o0o4Hast

noarpynna (brpynna)», «Manbie» U «00NbIINE» EPUOIBI

packpsiBaTh cMmbich [lepuonnueckoro 3akona .M. Menneneena:
JEMOHCTPUPOBATh IMMOHUMAaHHE NEPUOAMYECKON 3aBUCUMOCTHU
CBOUCTB XHMHYECKHX DIEMEHTOB OT HUX IIOJOXKCHUSI B

[Tepuoanueckoii cucreme

3.5

COOTHOCUTb 0003HAu€HUs,, KOTOpble HMEITCS B TaliMLe
«Ilepuoguueckass cucrema XuMu4yeckux dnementos [I.U.
MenpeneeBay ¢ 4YHMCIOBBIMU XapaKTEepPUCTHKAMU CTPOEHHUS
aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB W 3apsn siapa, ooiee

YHUCJIO DJICKTPOHOB U pACHIPCACICHNUEC UX 10 3JICKTPOHHBIM C.]'IOHM)

3.6

3.7

OnpeaAcCiisiITb CTCIICHb OKHUCJICHUA J3JICMCHTOB B 6I/IHapHBIX

COETUHEHUSIX

ONpCACIIATL BU XUMHYECKOM CBS3U (KOBaJ'IeHTHaSI )51 I/IOHHaH) B

HCOPTaHNUYCCKUX COCAUHCHUAX

HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS




HCpBOHa‘IaJII)HI)Ie XHUMHUYCCKUEC ITOHATHU S

11

[Tpenmet xumuu. Poib XuMuu B )KU3HU YelloBeKa. XUMHSI B CUCTEME HayK.
Tena u BeniectBa. duU3nyeckre CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITorsartue o METOAaX IIO3HAHUA B XUMUH. Yuctelie BCIICCTBA M CMCCH.

Crioco0nI pasnieneHus cMecen

1.3

ATOMBI H MOJICKYJIBL. Xumudgeckue 3jeMeHTBI. CHMBOJIBI XHMHYECKHX
9JICMCHTOB. HpOCTbIe N CJIOXHBIC BCIICCTBA. ATOMHO'MOJICKYHSIPHOG

yueHue

14

1.5

1.6

Xumudaeckast (I)OpMy.]'Ia. BaneHTHOCT, aTOMOB XHMHUYECKUX 3JIEMEHTOB.
3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTeNnbHAs aTOMHAs Macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHast Macca. MaccoBass g0l XHUMHUYECKOI'O

9JICMCHTa B COCJMHCHHUHN

KomnuectBo BemecrtBa. Monbs. Momspras  Macca.  B3aumocBssb
KOJINYECTBA, MACChl U YUCJIa CTPYKTYPHBIX €IMHUIL BeuiecTBa. Pacuérsl o

dbopmyaM XUMHUYECKUX COCTUHEHUN

®usnyeckue M XUMUYECKHE SBJIICHMS. XUMHYECKas peakuus H e€
IIPU3HAKU. 3aKOH COXPAHEHMs MAcChl BEIECTB. XMMHYECKHE YPaBHEHUS.
Knaccudukanmss XuMUYECKMX peaknuid (COeAMHEHHs, pPa3JIoKEHUS,

3aMeIleHUsI, 0OMEHA)

1.7

XWMHUYECKUH OKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM IOCYIOM, C
npaBwiiaMd  paboTel B Jaboparopur W TMpHEMaMHu OOpaleHus ¢
nabopaTOpHBIM 000PY/IOBAaHUEM, HM3YyUYEHHE M OINHUCAHHE (PU3HUECKUX
CBOMCTB 00pa3lioB HEOPraHWYECKUX BEIIECTB, HAOMIOEHUE (PU3UIECKHIX
(TIaBJIeHME BOCKA, TasHUE JIbJIa, PACTUPAHKE caxapa B CTYIKE, KHTICHUE U
KOHJCHCAllUS BOJABI) U XHMHUYECKUX (TOpEHHE CBEYH, MPOKAIWBaHUE
MEJHOM TIPOBOJIOKH, B3aMMOJICUCTBHE Mela C KHUCIOTOW) SIBJICHHH,
HaAOJI0/IEHUE U ONMCAaHUE MPHU3HAKOB MPOTEKAHUS XUMHUYECKHX peaKIui
(paznoxeHue caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOPHIOM
Oapusi, paznoxkenue rtuapokcuna memu(ll) nwpu  HarpeBaHuw,
B3auMoOjIecTBHUE Kene3a ¢ pactBopoM conu meau(ll), nsyuenue cmoco6oB
paszzeneHus cMeceil (¢ MOMOIIbI0 MarHuTa, GUIBTPOBAHUE, BhIIAPHUBAHUE,
JUCTHILIAIMS, XpoMaTorpadus ), MpoBeJICHUE OYUCTKH TTOBAPESHHOW COJIH,

Ha6J'IIOIleHI/IC u OIIMCaHHuC PE3yJIbTAaTOB MMPOBCACHUA OIIbITAQ,




2.1

2.2

WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMsS MacChl, CO3JaHHE MoJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeicTaBuTeNId HEOPraHUYECKUX BEILIECTB

Bozayx — cmech ra3oB. CocraB Bo3ayxa. Kuciopoa — ayieMeHT U mpocToe
BemecTBO. HaxoxIeHume Kuciopoja B IpHpone, (unMYeckue U
XMMHYECKUe CcBoicTBa (peakuuu ropenus). Oxcuapl. I[lpumeHneHne
kucinopoaa. CrocoObl TOMYYEeHHS KHCIOpPOAa B J1adopatopuu U
npombIlUIeHHOCTH. KpyroBopot kucimopoma B mnpupoge. O3oH —

IIOTPOIHAsE MOIU(PUKAIMS KHCIOPOIa

TennoBoii 3¢(hekT XUMUYECKOH peakny, TEPMOXUMUYECKIE ypaBHEHHUS,
9K30- M OHAOTEPMHUYECKHME peakuuu. TOIUIMBO: Yroib M METaH.
3arpsi3HEHHE BO3/yXa, YCHJICHHE MapHUKOBOTO 3(ddekra, paspylieHue

O30HOBOI'O CJI0i4

2.3

Bonopon —snemeHt u mpocToe BelecTBo. HaxoxaeHue Boiopoia B IpUpoOIe,
dusnyeckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI MOMyYCHHUS.

Kucmaote! u comu

2.4

Monsipablii 00BEM ra3oB. PacuéTel o XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

2.7

2.8

®uznyeckue CcBOMCTBA BOJBI. Boma kak pacTtBoputelb. PacTBOpHI.
Haceimiennbsie 1 HEHACHIICHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIECTB B
BoJie. MaccoBasi 10Jig BelecTBa B pacTBOpE. XUMHUYECKUE CBOMCTBA BOJIBI.
OcHoBanus. Posis pacTBOpOB B pupo/ie U B )KU3HU YenoBeka. Kpyrosopor
BOABl B MpuUpoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYUCTKA
MIPUPOHBIX BOJT

Knaccudukanus Heopranndeckux coenunenuii. Okcunpl. Knaccudukanus
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHbIE) U
HeconeoOpaszyomue. Homenknarypa okcuioB. @u3nyeckue u XUMHUECKHe

CBoOMCTBa OKCHAOB. [losryueHne okcuaoB

OcHoBanus. Knaccudukanuss OCHOBaHMMN: IIENOYM U HEPAcTBOPUMbIE
ocHoBaHMA. HomeHknarypa ocHOBaHMHA. @DHU3MUECKHE M XHUMHUYECKHE

CBOMCTBA OCHOBaHUU. [loyyenne ocHOBaHMI
Kucnotsr. Knaccudukanus kucnor. Homenknatypa kuciaor. @uznyeckue u

XUMHUYECKHE CBOMCTBA KUCIOT. Pax aktuBHOcTH MeTaiuioB H.H. bekeroBa.

[Tonyyenue kucnot
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Conu. Homenknartypa coseid. @u3ndeckrue 1 XUMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coisen
I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPraHUYECKUX COEIMHEHUI

XUMUYECKUN DSKCIEPUMEHT: KAaueCTBEHHOE OMpEIEeICHUE COJep>KaHus
KHCJI0pO/1a B BO3yX€E, IOJyYEHUE, COOMPAaHNE, paClIO3HABaHUE U U3YUYEHUE
CBOMCTB  KHCIIOpOJAa, HAOJIOJEHHE B3aUMOACHCTBHUS  BELIECTB C
KHUCJIOPOJIOM U YCIOBUSL BO3HMKHOBEHMS M IIPEKpALICHUsS] TOPEHHUs
(moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB U ONKCAaHUE UX CBOMCTB,
NoJy4eHue, coOupaHnue, pacro3HaBaHHE W M3yYEHHE CBOWCTB BOJOpOJA
(ropenwue), B3aummojeilicTBue Bogopoaa ¢ okcuaom Mmenu(ll) (Bo3moxkHO
UCITIOJIb30BaHUE BHCOMATEPHANIOB), HaOMIONeHHEe O00pa3IoB BEIIECTB
KOJIMYECTBOM | MOIIb, HCCIIeI0BaHUE OCOOEHHOCTEH pACTBOPEHUS BEILIECTB
C  pPa3IMYHOM  pacTBOPUMOCTBIO, IPUTOTOBIIEHUE  PACTBOPOB  C
onpenenéHHOMI MaccoBOM  Jojiel  pacTBOPEHHOTO BEIIECTBA,
B3aUMOJICCTBUE BOJIbI C METAJJIaMU (HaTpUeM M KaJbliMeM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUAJIOB), OMpEAeNIeHue PAacTBOPOB KHUCIOT U
mieygoue ¢ IMOMOUIbI0  HWHJIUKAaTOpOB, HCCIEAOBaHHE  00paslioB
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIO/IEHUE M3MEHEHUs
OKpPAacKM HMHAMKAaTOPOB B pacTBOpax KHUCJIOT U UIEJIoYel, H3ydeHUeE
B3auMoeiicTBus okcuaa Meau(ll) c pacTBopom cepHOM KUCIOTHI, KUCIIOT €
METaJUIAMM, PpEaKUUl HEeUTpaau3alMH, TIOJyYEHHE HEPaCTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOIO MeETajyla JPYrMM U3 pacTBOpa COJIH,
pelIeHrne S3KCIEepUMEHTAIBbHBIX 3a7ad Mo TeMe «BaxHeilmue Kiaccel

HCOPTaHNYCCKUX COE€IUHEHUI

[lepunonnueckuii 3akoH u [lepuonnueckas cuctema XMUMHYECKUX
anemenToB J.U. MenneneeBa. CTpoeHre aTOMOB. XUMHUUYECKasl CBSI3b.

OKHCIUTEIBFHO-BOCCTAaHOBUTEIIBHBIC pCaknuuun

3.1

3.2

[TepBble MOMBITKH KJIacCU(UKALMU XUMHUYECKUX >JeMeHTOB. [loHsATHE O
rpynmnax cXoJHbIX AJIEMEHTOB (IE€JI0YHbIE U IEJT0YHO3EMETbHbIE METAILIIBI,
raJloreHbl, THEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpble 00pa3yroT aM(pOTEpHbIE
OKCHJIbI ¥ TUAPOKCUIBI

ITepnonnueckuii 3akoH. [lepnonnueckas cucteMa XUMUYECKHUX JIEMEHTOB
.M. MenneneeBa. KopoTkomepuoaHas W AJMHHONEPUOIHAS (HOPMBI

[Tepuoanueckoit cucteMbl xuMuueckux snemeHToB [[.M. MeHnneneena.




ITepuoap! u rpynmbl. PU3NUECKUN CMBICI TOPSIKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpyImiibl 3JICMCHTA

Crpoenue aromoB. CoctaB aroMHbIX sifep. M3oTombl. DJEKTpOHBI.
CrpoeHne »HIIEeKTPOHHBIX O0O0JOYEK AaTOMOB MeEpBbIX 20 XMMHUYECKHX
3.3 anemeHToB [lepuognueckont cucremsl .M. MenneneeBa. XapakrepucTuka
XMMHYECKOI'0 3JIEMEHTA 10 €ro mnosyoxkeHuto B [lepuoanyeckoit cucreme

.. Menneneena

3aKOHOMEPHOCTH HM3MEHEHHsI paJiiyca aTOMOB XMMHYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETaJUIMUYECKUX CBOMCTB IO TPYIIAM U MEPUOJAM.
34 3nauenue Ilepuomumueckoro 3akoHa u Ilepuoguyeckoil CHUCTEMBI
XUMHUYECKUX OJJIEMEHTOB JJisi pa3BUTHS Hayku u mnpaxktukud. J.U.

MeHnpneineeB — yu4€HbIN U IpaXkJaHUH

Xumuyeckasi cBs3b. KoBaneHTHas (MOJspHas U HEMOJIApHAs) CBS3b.

3 DIIEKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b
36 Crenenb  oxucieHusi. OKHUCIUTEILHOBOCCTAHOBUTEIIbHBIC  PEAKIIHUH.
' [Tpoueccol okucienus u BoccTaHoBIeHUS. OKUCIUTENN U BOCCTAHOBUTEIN
XYUMUYECKUN HIKCHEPUMEHT: W3Y4YeHHE 00pa3lioB BEIIECTB METaUIOB U
HEMETAaJUIOB, B3aUMOJICHCTBUE TUAPOKCHIA IIMHKA C PACTBOPAMH KUCJIOT U
3.7 niefoued,  MPOBEJEHHE  OMBITOB,  WJUTIOCTPUPYIOUIUX  MPUMEpPHI

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuui  (ropeHue,  peakuuu

pa3IoXKEeHUs, COCAMHEHNUS)

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumusi: 8-if kiacc: 0a30BbIi ypPOBEHb: YUEOHUK; 5-€ U3TaHHE,
nepepadbotranHoe ["'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxknuonepHoe obmectBo «M3naTensctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
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IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u caiit i yuutens «5 uay Ha ypok
XHMUN

http://him.1september.ru Equnas xomnekius LIOP: TIpeagmeTHas KoyuTeKIus
«XUAMUD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE
skcriepuMeHThl: xumusi. Komekmus Poccuiickoro o0mieo0pa3oBaTensHOTO
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickas omuMIinaa KOJIBHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJIEKTPOHHBIN YICOHUK IS

CpPEIHEM LIKOJIbI



http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: SJIEKTPOHHBIN y4EOHUK
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http://www.chemistry.ru JluctaniiuoHHas OJUMITHAAA 10 XUMHUH:
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