MUHHUCTEPCTBO ITPOCBELEHUS POCCUACKOM ®EJIEPAITNN
Komurer o6pasoBanus, HayKu 1 MoJ10A&KHOI noauTakH Boarorpaackoii
obsactu [lenapraMenTa mo o6pa3oBaHuI0
MyHHIHNIAJbHOE 00meo0pa3oBaTeibHOE Yupeskaenne “OcHOBHAS KO/

“79 Kpacnoapmeiickoro paiiona Boarorpaga”

MOY OIII Ne79
PACCMOTPEHO YTBEPXJIEHO
Ha HC%QFH‘-ICCKOM cosere MOY Hupexrop MOV OIII Ne 79
827 Boromomon BA. e B.A.
7
IIpoToxoa Ne 1 ITpukas Ne 114- OJ1
oT «30» aBrycra 2024 r. oT «30» aBrycra 2024 1.
PABOYAS ITPOTPAMMA
(ID 6117732)

y4e0Horo npeamera «Xumus. BazoBorii YPOBEHb»

JuLs obydaronuxcs 8 xinacca

Bonrorpan 2024



HOACHUMTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWMHM Ha YypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON pabouell MHpPOTrpamMMbI
BOCITUTAHUS U C YU4ETOM KOHIICIIIUN MPETOAaBaHUs YICOHOTO TIPeIMeTa « XUMHUSH
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M PA3BUTUS OOYYaAIOIIUXCSA CPEACTBAMU Yy4eOHOTO
npeaMeTa, yCTaHaBJINBAET 00s3aTeNbHOE IPEIMETHOE coJiepKaHue,
IpEeIyCMaTpUBAET pACIpPEAEIICHHE €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATENbHOCTh M3YYEHHS] XHUMHUU C YYETOM  MEXIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTH TMpeaMera st
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeNIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TPeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHOM JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO coIepKaHusl.

3HaHWEe XWMHH CIY>KUT OCHOBOW [t (OPMHPOBAHUS MHUPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACcTaBICHUl O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMHU BEHIECTB B MPUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3ydyeHnune xumuu:

CIIOCOOCTBYET  pealM3aluMyd  BO3MOXXHOCTEW  JJIi  CaMOpa3BUTUS U
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKITMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (pOPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOW  JIESITENIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €UHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YyJarOITuXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUSI K €CTEeCTBEHHO-
-HAYYHBIM 3HAHUSM, K TPUPOE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTUYECKOE
oOpa3oBaHue 00yJarONUXCsl.



JlanHble HampaBlieHHS B OOYyYEHMHM XMMUMU OOECHEUMBAIOTCA CIEHM(PUKON
colepKaHUsi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu
aIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpPEAeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OPraHUYEeCKON XUMHH.

CtpykTypa coaepKaHus MPOTpaMMbI MO XUMUU Cc(POopMUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3yueHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKON
peakiuu. OO0€e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETUUYECKUX MPEIACTABICHUN
pPa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpeACTaBICHUM 00 3ICKTPOJIUTHYECKOW JUCCOLUMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBITIOJHAS (PYHKIMH OOBIACHEHUS W MPOTHO3UPOBAHUS
CBOMWCTB, CTPOCHHUSI U BO3MOYKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TOJTYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS O XUMHUYECKOW COCTAaBIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJUT C MPHUBICUCHUEM
3HAaHWM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaloluid Mupy,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUM XUMHUHM TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUUYECKON HayKH Kak 00JIACTHM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEeSITETbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHH, 3aKOHOB M TEOPETUICCKHUX TOJIOKCHUMH,
JIOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIICHUH K HAyYHBIM METOJaM T[IO3HAHUS TIPU M3YYCHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATEIIbHOW ¥ y4eOHO-UCCIIEN0BATEIHCKON
NeATeTLHOCTH, OCBOCHHMHM TPAaBWJI 0O€30MacHOr0 OOpamieHusi ¢ BEHIECTBAMHU B
MTOBCETHEBHOM KU3HH.



ITpu u3yyeHun XMMHUHA HAa YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs BaKHOE
3HaYeHUE NMPUOOPETN TAKUE LU, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJEHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyyarommxcs K CaMOCTOSTEIbHOM ITO3HABATEIbHOM JEATEIIBHOCTH, HAay4HbBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMHH;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONTUX MPUOOPETEHUIO 00YUAIOIIUMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIbHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYCHHE MJIs
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeNd (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIOILIEr0 MHUpa, MCHOJb3Yysl 3HAHUS U OIBIT, MOJYYEHHbIE NPU H3yYEHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH NpoOJeM B MOBCEAHEBHOW >KU3HH U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsi T'yMaHUCTHUYECKUX OTHOILIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
L[EJeCO00Pa3HOro TMOBEIECHHUSI B OBITY M TPYIOBOM JEITEIIBHOCTH B IEJSIX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIEeH MPUPOAHOMN CPEIbl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY IpO(uiIs U HaANpaBlIE€HHOCTU JajbHeHIiero
oOyJeHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I M3yYeHUs XHMHUW Ha YpOBHE
OCHOBHOTO 00111er0 0Opa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUEHUA

8 KUIACC

ITepBoHaya/IbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuu. Ponbs XuMuu B KU3HU 4eNOBeKa. XUMHUS B CHCTEME HayK. Tena u BemecTBa. GU3nyecKue CBOKMCTBA
BEILECTB. ArperaTHoe cocTosiHue BewecTB. [loHsTue o MeTogax no3Hanus B XuMuu. YucTele BemecTsa U cMecu. CrocoOsl
pa3aeneHus: CMecen.

ATOMBI U MOJIEKYJIBl. XUMUYECKHE 31eMEHTHI. CUMBOJIBI XUMHUYECKUX 31€MEHTOB. [IpOCTBIE U CIOXKHBIE BEILIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYCHHE.

Xumuueckass ¢popmyna. BalleHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocuTtenbHass aromHas Mmacca. OTHOCHUTENbHAs MOJIEKYJsipHas macca. MaccoBas [10Jisl XMMHUYECKOTO 3JIEMEHTA B
COEJIMHEHNUHU.

KonunuectBo BemecrBa. Monbs. MoisipHas Macca. B3auMOCBsI3b KOJIMYECTBA, MACChl M YHCJIA CTPYKTYPHBIX €IMHULL
BellecTBa. Pacuétel mo hopmysiaMm XUMHUYECKUX COSTUHEHUM.

duznyeckre U XUMHUYECKHUE SIBICHHS. XUMHUYECKash peakiusi U €€ MPU3HAKU. 3aKOH COXPaHEHUsS! MacChl BEILLECTB.
Xumuueckue ypaBHeHnus. Kimaccuukanuss XuMU4eCcKUX peakuuid (COeIMHEHUs, pa3IoKEeHUs, 3aMelIeHUs, 0OMEeHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XUMHUYECKOH MOCYJI0H, TpaBuiIaMu paboThl B JabopaTopuu U mpuéMamu odparieHus ¢ 1abopaTopHbIM
000OpyJOBaHUEM, HM3y4Y€HHE M oOnucaHue (U3MYECKUX CBOWCTB OOpa3LOB HEOPraHMYECKUX BEIIECTB, HAOIIOJEHUE
¢u3nueckux (MJIaBIiEHWE BOCKA, TasHUE JIbJla, PACTUPAHHME caxapa B CTYNKE, KUIEHUE MU KOHACHCALMS BOAbI) U
XUMHUYECKUX (TOPEHUE CBEUYM, MPOKAIMBAHUE MEIHOW IPOBOJIOKH, B3aUMOJCHCTBHE MeJa C KHUCJIOTOW) SIBJICHUH,
HaOJII0/ICHUE U OMHCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuil (pas3iioKeHHue caxapa, B3aUMOJCICTBHE CepHOM
KHUCIIOTBI C XJIOpUAOM Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanun, B3auMoJIelCTBHE JKelle3a C paCTBOPOM
comu meau (), um3yueHume cnocoOOB pa3jesieHus CMecei: ¢ MOMOIIbI0 MarHuTta, (UIBTPOBAaHHUE, BBITAPUBAHUE,
JUCTUIUIALIMS, XpomaTorpadusi, MPOBEACHHE OYMCTKH TOBAapEHHOW COJM, HAOJIOJEHHE W OIMCAaHUE pe3yJIbTaToB
HPOBEJICHHUS OIBITA, WIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MACChI, CO3/IaHUEe MOJIEJIel MOJIEKYJ (IIapOCTEPIKHEBBIX).

Ba:xkueiiue npeacTaBUTEIM HEOPraHMYECKHX BELeCTB



Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kuciaopon — a3nmeMeHT M mpocTtoe BemecTBo. HaxokaeHue kuciaopoaa B
npupojsie, (GU3NYECKue M XUMHYecKHe cBoicTBa (peakiuu ropenus). Oxcupasl. [lpumenenue xucnopoma. CrocoOsl
NOJIYYEHHs] KMCIOPOJa B J1a00paTOpuu U MPOMBIIUIEHHOCTH. KpyroBopot kuciopoaa B npupoje. O30H — auioTpONHas
MOAU(UKALINS KUCIOPOIA.

TemnoBolt 3(p(HeKT XUMUYECKON peakinH, TEPMOXMMUYECKHE YpPAaBHEHHS, SK30- U IHAOTEPMHUYECKUE PEAKIUU.
TomnuBo: yroib u MeTaH. 3arpsi3HeHHE BO3AyXa, YCHIIEHHE TApHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CIOA.

Bonopoa — anemeHT u poctoe BemecTBo. Haxoxaenue Bogopoia B npupojie, GU3nyecknue 1 XMMUYECKHe CBOMCTBA,
IPUMEHEHHUE, CIIoCOObI nostydyeHus. Kuciaorel u conu.

Monsipablii 00bEM ra3oB. Pacuérel 1o XUMHYECKUM YpaBHEHUSIM.

duznueckne cBoiicTBa BoAbl. Bojma kak pactBopurens. PacTBopsl. HachllieHHBIE W HEHACBILIEHHBIE PACTBOPBI.
PacTBopumMocCTh BeliecTB B Boje. MaccoBasi oJisl BEIIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJIbl. OcHOBaHus. Porb
pacTBOPOB B MPUPOJIE U B JKU3HU 4YesloBeKa. KpyroBopoT Bojabl B mpupojie. 3arpsi3HEHHE NPUPOAHBIX BoJ. OxpaHa H
OUYMCTKA PUPOJIHBIX BOX.

Knaccudukanus Heoprannueckux coenuHeHuil. Oxcuapl. Knaccudukanus okcuaoB: cojieoOpasyromye (OCHOBHBIE,
KHCIIOTHbIE, aM(oTepHble) U HecosieoOpasyromue. HoMmenknarypa okxcuaoB. Pu3nyeckue M XMMHYECKHE CBOMCTBA
okcuoB. [lonyueHne okcuao0B.

OcHoBanusi. Knaccudukanuss ocHOBaHUM: WIENIOYHM U HEPACTBOPUMBbIE OCHOBaHHUsi. HomeHkiaTypa OCHOBaHUH.
du3nyecKkrue U XUMUYECKHE CBOMCTBA OCHOBaHUU. [loiryyeHre ocCHOBaHUN.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucioT. Ou3nueckue U XUMUYECKHE CBOMCTBA KUCTOT. Psn
aktuBHOoCcTH MeTaiuioB H. H. bekerosa. [lonyuenune kucnor.

Conu. Homenknarypa coneil. @u3ndeckrue u XuMHYECKUe cBorcTBa coneil. [lonyuenue conei.

['eHeTnueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OTpeeNIEHUE COJEPKaHUs KUCIOPOIa B BO3AyXe, MTOJIydeHHe, COOUpaHue, paclio3HaBaHUE U U3yUeHHUE
CBOMCTB KHCIIOpOJa, HaOJII0IeHHE B3aMMOJACIHCTBHUS BEILIECTB C KUCIOPOJIOM U YCIOBUS BOSHUKHOBEHHS U MPEKPAIlCHUS
ropeHusi (moxapa), O3HAKOMJICHME C O0Opa3llaMd OKCHUJIOB M OINKMCAHHE UX CBOMCTB, TMOJy4Y€HUE, COOMpaHue,
pacrio3HaBaHHME U WM3Y4YEHHE CBOWMCTB BOJOpOJa (ropeHue), B3aumozeicTeue Bogopoaa ¢ okcuaoM meau (1) (Bo3moxkHo



WCITOJIb30BAHUE BUICOMATEPUAIIOB), HAOMIOIeHHE 00pa3IloB BEIIECCTB KOJUYECTBOM | MOJIb, HCCIEAOBAHHE OCOOEHHOCTEH
pPacTBOPEHHUS BEIIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, NMPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MACCOBOW JOJIEN
PacTBOPEHHOIO BEIECTBA, B3aUMOJCHUCTBHE BOJbI C METaJUIaMH (HaTPUEM M KajblHeM) (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAITIOB), UCCIIEIOBAHUE OOPA30B HEOPTraHWYECKUX BEIECTB PA3IMYHBIX KJIAcCOB, HAOIOJIEHHE M3MEHEHUs
OKpPAaCK{ MHIMKATOPOB B pacTBOpaxX KUCIOT U IIeJI0oUel, n3yueHue B3aumoaecteust okcuaa meau (1) ¢ pactsopom cepHoit
KHUCJIOTBI, KHUCJIOT C METAJUIAMU, PEAKINN HEUTPAIU3ALMUH, MOJTYUYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJTHOTO
MeTajula APYTUM U3 PacTBOPA COJIH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe « BaKHEHIINe KIIACChl HEOPraHUYECKUX
COCAMHECHUI.

Iepunonnyecknii 3axkoH u Ilepuoagnueckas cucrema xummuuyeckux 3aemMeHToB /[, . MenpgeneeBa. Ctpoenne
aToMOB. XUMHYeCKas CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBbie MOMBITKU KJIaCCU(DUKAIIMN XUMUYECKUX AJIeMEHTOB. [IoHsITHE O rpynmnax CXOIHBIX AJIEMEHTOB (IIEJIOYHbIE U
IIEJI0YHO3EMEBHBIE METAJLJIbI, TAJIOr€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pazyloT aM(OTEpHBIE OKCHUILI U
TUAPOKCHUBI.

ITepuonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux siemeHToB 1. . Menneneea. Koporkonepuoanas u
nuHHoniepuoaHast gopmbl Ilepronuueckoit cucrembl xumudeckux saeMeHToB Jl. . MenneneeBa. [lepuoasl v rpyIiibL.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne aTtomoB. CoctaB aroMHbIX siaep. M3otombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX O0O0JIOYEK aTOMOB
nepBeix 20 xumMuueckux sjeMeHToB llepuomgmueckoit cucrembl JI. M. MenneneeBa. XapaKTepUCTHKAa XHUMHUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI paJauyca aTOMOB XHWMHYECKUX DJIEMEHTOB, METAUIMYECKUX U HEMETAUIMYECKUX
CBOICTB I10 TPyNIIaM U MIEPUOJIaM.

3nauenue Ilepuoauueckoro 3akoHa U Ilepronnueckoil CUCTEMbl XUMUYECKUX SJIEMEHTOB JJISI Pa3BUTHUS HAyKU U
npaktuku. J{. 1. MenaeneeB — yuy€Hbli U TpakIaHUH.

Xumuyeckass cBsi3b. KoBajeHTHas (MOJisipHAsT W HEMOJIAPHAs)) CBSI3b. JIEKTPOOTPULATEIBHOCTh XHUMHUYECKHUX
aneMeHTOB. IOHHAs CBA3b.

Crenenb okuciieHUs. OKHCIUTEIBLHO--BOCCTAHOBUTEIbHBIC peakuuu. [Iporecchl OKHCIEHHST U BOCCTAHOBJICHHS.
OKUCAUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumMeHm:

U3ydeHUE 00pa3IoB BEIIECTB METAJIJIOB M HEMETAUIOB, B3aUMOJICHCTBHE THIPOKCUAA ITMHKA C PACTBOPAMHU KUCJIOT H
IIeJI0YEH, MPOBEJACHUE OIBITOB, WILTIOCTPUPYIOMUX TPUMEPHI OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpEHHE,
peaKIMK Pas3IoKeHUs, COSTUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanmsi MEXIpEeAMETHBIX CBSA3EH MPU M3YYCHUH XMMUU B 8 KJIACCE OCYIIECTBIIACTCS Yepe3 MCIOJIb30BaHUE KaK
OOIMX ECTECTBEHHO--HAYYHBIX IIOHATUN, TaK W TOHATHH, SIBJSIONIAXCS CHCTEMHBIMU [IJII OTACIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO011e ecTecTBeHHO--HAYyYHbIE TIOHSTHS: HAyYHbIN (aKT, TUIIOTE3a, TEOPHSl, 3aKOH, aHaJIU3, CUHTE3, KiIacCU(pUKAIIHS,
NEePUOIMYHOCTD, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: MaTepwsi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWI, H30TOIBI, PaTHO0AKTHBHOCTH, MOJICKYJa,
AIEKTPUUCCKHUI 3apsi, BEIIECTBO, TEJIO, 00hEM, arperaTHOE COCTOSIHUE BEIECTBA, Ta3, PU3MUECKHUE BEIIMYUHBI, STUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTaHEThI, 3BE3/1b1, COJTHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHBIC MOPOJIbI, MOJE3HBIE HCKOMAEMble, TOIUIMBO, BOJHBIC
pecypchl.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBLHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHUsl JOCTUTAIOTCS B XOJA€ OOydeHUs
XUMUU B €IUHCTBE Y4YeOHOW W BOCHUTATEIHHOW JEATETLHOCTH B COOTBETCTBHUHM C TPATUIIMOHHBIMU POCCUUCKUMU
COIIMOKYJBTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH, TPUHSTHIMA B OOIIECTBE MpaBWIaMU W HOpPMaMu
MOBEAECHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIO3HAHHUS, CAMOPA3BUTHSI U COLUATN3ALMN 00YYaIOIIUXCS.

JIMYHOCTHBIE pe3ynbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOUIUMXCS PYKOBOACTBOBATHCS CHUCTEMOW MO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALIMI U PACILIMPEHUE OIBITA IESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMUS .



LEHHOCTHOTO OTHOLIEHHSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO0, TOHUMAaHUS
3HAYEHUA XMMHYECKOW HAyKU B )KU3HHU COBPEMEHHOI'O OOLIECTBA, CIIOCOOHOCTH BIANETh JOCTOBEPHOU MH(pOpPMALUEN O
NEPENOBBIX JOCTHKEHUAX U OTKPBITUSAX MUPOBOM U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00
YCTPOMCTBE MUpa U OOLIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHHS:

IPEICTABIICHUS O COLMAIBHBIX HOPMaX U IMPaBUJIaX MEKIMYHOCTHBIX OTHOLIEHUHN B KOJUIEKTHBE, KOMMYHUKATUBHOM
KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOW, y4eOHO-HCCIIEIOBATENbCKOM, TBOPYECKON U JPYTUX BUIAX JIEATEIBHOCTH,
TOTOBHOCTU K pPa3HOOOpa3HON COBMECTHOW JAESITENbHOCTH IPU BBIIOJHEHUM Y4e€OHBIX, [O3HABATEIbHBIX 3ajad,
BBIMIOJTHEHUM XMMHUYECKUX HKCIEPUMEHTOB, CO3JAaHMM YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMONOHHMAHHUIO MU
B3aMMOIIOMOUIM B IPOLECCE ITOW YYEOHOM NEATENbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE MOBEJEHUE U MOCTYNKH CBOUX
TOBApHILEH C MO3ULMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKHE MPEICTABICHUS O BEIIECTBE M XWMHUYECKOW PpEaKIUH, COOTBETCTBYIOIIHME COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU U COCTABJISIFOLIME OCHOBY JUIS IIOHMMAaHHUs CYIIHOCTH HAy4YHOW KapTHHBI MUPA, IPEICTABICHHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJbI, B3AMMOCBSI3SIX YEJIOBEKa C MPUPOJHOM CPEeloM, O POJIM XUMHUHU B
MTO3HAHUU ITUX 3aKOHOMEPHOCTEM;

M03HABATEJIbHBIE MOTHBBI, HAPABJICHHBIE HA MOJTYYEHUE HOBBIX 3HAHUHN MO XUMHUHU, HEOOXOIUMBIE NIl OOBSICHEHUS
HaOJII0TAeMBIX TPOIIECCOB U SIBICHUM, MO3HABATEIHHOM, MH(GOPMAIIMOHHON M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CAMOCTOSTEIbHOW pabOThl C YYEOHBIMU TEKCTaMM, CHPABOYHOW JUTEPAaTypOil, NOCTYMHBIMU TEXHUYECKUMHU
CpelCTBaMH MH(POPMALIMOHHBIX TEXHOJIOTU;

UHTEpeC K OOYy4YeHHI0 M TO03HAHUIO, JF0O03HATENBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K C€aMOOOpa30BaHHUIO,
IPOEKTHOM W HCCIeIOBAaTENbCKONW NEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpPABIEHHOCTH M YpPOBHS OOYy4YeHHs B
JTaJIbHEUIIIEM;

4) ¢popMUPOBaHUS KYJIbTYPHI 3/I0POBb:

OCO3HAHWE LEHHOCTH *U3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3J0pPOBbIO, YCTAHOBKM Ha 370pOBBIM 00pa3
YKU3HHU, OCO3HAHHUE MOCIEACTBUN W HENPUATHE BPEIHBIX MPUBBIYEK (YHOTPEOJCHHS AIKOTOJs, HAPKOTHUKOB, KypeHUs),



HEOOXOJMMOCTH COOIOCHUS MPaBUJI 0€30MaCHOCTH NpU OOpaIeHUH ¢ XMMHUYECKUMHU BEIIECTBAMU B OBITY U pPEasIbHOM
KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

UHTEPEC K NPAKTHUECKOMY H3Y4YEHMIO MPOPECCU M TpyAa pa3iMyHOrO pojia, YBaAKEHUE K TPyLy U pe3yjbTaTam
TPYAOBON JESATEIBHOCTH, B TOM YHCJIE Ha OCHOBE NPHUMEHEHUS IMPEIMETHBIX 3HAHMW IO XMMUH, OCO3HAHHBIM BBIOOP
VWHIUBUYyAIbHOM TPAEKTOPUHM MPOJOJLKEHNS 00pa30BaHMS C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH,
OOILIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIIHOM MPOPECCUOHAIBHON NEATENbHOCTH M Pa3BUTUS HEOOXOIUMBIX
YMEHHH, TOTOBHOCTb a/1alITUPOBATHCS B IPO(PECCUOHAIBHON Cpee;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHUYECKU LIe1eco00pa3HOe OTHOLIEHUE K MIPUPOJIE KaK UCTOYHHUKY >KU3HHU Ha 3eMJle, OCHOBE €€ CyIlleCTBOBaHUS,
NOHMMAaHUE I[IEHHOCTH 30pPOBOro M 0€e30macHoro oOpa3a >KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MYECKOMY M TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOACHUS MpPaBWJI O€30MacCHOTO MOBEACHHS MpU
paboTe C BELeCTBaMU, a TAK)KE B CUTYaLlUsAX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH TPUMEHSTh 3HAHUS, TOJy4yaeMble MpPU M3YyYEHUM XHUMHUHU, A pPELIeHUs 3a/]ay, CBSI3aHHBIX C
OKpYXalollel MPUPOJHON Cpeoil, A MOBBIIIEHUS YPOBHS 3KOJIOIMYECKOW KYJIbTYpbl, OCO3HaHUS IJI0OAIBHOIO
XapakTepa HKOJOTMYECKUX MPOOJEM U MyTeW MX PELIeHUs MOCPEICTBOM METOIOB XMMHUH, SKOJOTHYECKOTO MBILICHHUS,
YMEHHSI pyKOBOJICTBOBATHCSI UM B ITI03HABATEIBHOW, KOMMYHUKATUBHOW U COLMAJIBHOM MTPAKTHKE.

METANIPEIMETHBIE PE3YJIBTATDBI

B cocraBe mMeTanpeaMeTHBIX pe3yibTaTOB BBIACISIIOT 3HAYUMBIE JJIs1 OPMUPOBAHUS MUPOBO33pEHMSI OOLIEHAYYHbIE
NOHATHUS (3aKOH, TEOPHsl, IPUHIIMII, TUIIOTE3a, (DAKT, CUCTEMA, IPOLECC, SKCIIEPUMEHT U IPYTOE. ), KOTOPbIE UCTIOIB3YIOTCA
B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX W TMO3BOJIAIOT HAa OCHOBE 3HAHUW M3 3THUX MPEAMETOB (POPMHUPOBATH
IpEJCTaBICHUE O LEJOCTHOM HaydHOW KapTUHE MHpa, U YHHUBEpCajbHble yueOHbIe AeHCTBHs (ITO3HABATENbHEBIE,
KOMMYHHMKAaTHBHbIC, PETYJIATUBHbBIE), KOTOpble OOECneuynBaoT (POPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHLHOMY
IUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TEIbHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

Bba3oBble Jornueckue aeiicTBUA:



YMEHUSI HCMOJIb30BaTh MPUEMBI JOTHYECKOTO MBIIUIEHUS MPU OCBOCHUU 3HAHWM: PACKPBIBATH CMBICI XUMHYECKHUX
MOHATUM (BBLACISIT, UX XapaKTEpHBbIE MPU3HAKHU, YCTAHABIMBATH B3aWMOCBS3b C JPYTMMU MOHSTHSIMH), HCIOJIb30BATh
MOHATHUSL JIJIT OOBSICHEHUSI OTACIBHBIX (DAaKTOB W SIBJICHHM, BHIOMpATh OCHOBAHUS M KPUTEPUHU IS KiaccHPUKAIAN
XUMHUYECKUX BEIIECTB U XUMHUYCCKUX PEAKIHUM, YCTaHABIMBAThb IMPUUYUHHO-CICJICTBEHHBIC CBS3U MEXIYy OOBEKTaMHU
WU3y4YeHUs, CTPOUTH JIOTHYECKHE pacCyXkJeHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 AaHAJIOTHUH), JeJaThb BBIBOJBI H
3aKJIFOUCHUS;

YMEHUE MPUMEHSTH B MPOLIECCE MO3HAHUS MOHATUS (IPEIMETHBIC U METaNPEIMETHBIC), CHMBOJNYECKUE (3HAKOBBIC)
MOJICJIH, HUCTIOJIb3yeMble B XUMHH, IPEOOPA30BBIBATh IITUPOKO MPUMEHSEMbIE B XUMHUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ JJIEMEHTa), XUMHUUYecKas (GopMmylsia U ypaBHEHHE XHMHYECKOM peakIud — MPH PEIICHUH
y4eOHO-IT03HABATEIIBHBIX 33124, C YUYETOM ATUX MOJCIBHBIX MPECTABICHUHN BBISBIISITh U XapaKTepHU30BaTh CYIIECTBEHHBIC
MPU3HAKA U3YyYa€MbIX OOBEKTOB — XMMUUYECKUX BEHIECTB U XMMHUYECKUX DPEaKIIMil, BBISBIATH OOIIUME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIE CBSI3U U MMPOTUBOPEYUMS B U3YUAEMBbIX MPOLIECCAX U ABJICHUSIX.

ba3oBble uccienoBarebCKue JelicTBHA.

YMEHHUE UCTI0JIb30BATh MOCTABICHHBIC BOITPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, A TAKKE B KAYECTBE OCHOBBI JIJIA
dbopMUpOBaHUSI TUIIOTE3BI TTO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE ONbITa MO IJIAHUPOBAHUIO, OPraHU3AIlMUd U MPOBEACHUIO YUYEHHUYECKUX SKCIEPUMEHTOB, YMEHHUE
HaOJII0/1aTh 32 XOJIOM IMPOIIECCa, CAMOCTOSITEIbHO MPOTrHO3UPOBATH €T0 PE3YIbTaT, (HOPMYIUPOBATH 00OOIIEHUS U BHIBOIBI
10 pe3yJIbTaTaM MPOBEAEHHOTO OIBITa, UCCISAOBAHMUS, COCTABIISITH OTUET O IIPOJICIAaHHON padoTe.

Pabora c nndopmanueii:

YMEHUE BBIOMPATH, AHAIM3UPOBATh U UHTEPIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUJIOB U (POPM MPE/ICTABICHUS,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJISipHAs JHUTEpaTypa XUMHUYECKOTO COAEp)KaHUs, CIPaBOYHBIC
nocoOust, pecypcel IHTepHETa), KPUTHYECKU OIICHUBATH TPOTUBOPEUYHMBYIO M HEJTOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE TPUMEHSATH Pa3IMYHbIe METOIbI W 3alpPOChl NPH TMOWUCKE M 0TOOpe HMH(OPMAIMKM W COOTBETCTBYIOIIMX
JTAHHBIX, HEOOXOAMMBIX ISl BBITIOJHEHHUSI YI€OHBIX M TTO3HABATEIBHBIX 3aa4 OMPEACIEHHOTO TUIIA, TPUOOPETEHUE OTBITA
B 00JIaCTM HCIOJB30BaHUA HWH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJIAJICHUE KYJbTYpPOMl aKTUBHOTO
WCIIOJIB30BaHUs PA3JIMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTHUMAIbHYIO (GOpMYy TpeACTaBICHUS



uHGOpPMaIlMU U WUTIOCTPUPOBATH PEIllaeMble 3a7aui HECIOXKHBIMUA CXEMaMH, TUarpaMMaMHu, IpyrumMu GopMaMu rpauxu
1 UX KOMOUHAIUSIMHU;

YMEHHE UCIOJB30BaTh U aHAIU3UPOBAThH B MPOIECCe YUeOHOW U UCCIIeI0BATENbCKON AEATEIbHOCTH HH(POPMAIIHIO O
BJIMSTHUM NTPOMBIIJIEHHOCTH, CEJICKOT0 X035IMCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPY>KAIOILEl IPUPOIHOM Cpebl.

KoMMyHuKaTHBHBIC YHHBeEpPcaJibHbIe yueOHbIe 1eHCTBUSA:

yMEHHs 3aJaBaTh BOMPOCHI (B XO/€ [uanora u (W) JUCKYCCHH) MO CYIIECTBY 00CyXK1aeMoil TeMbl, POPMYIHUPOBATH
CBOM MPEJJIOKEHNS OTHOCUTENILHO BBINOJHEHUS TPEIJIOKEHHON 3a/1a4u;

YMEHUS NPEACTABIATH MTOIYYEHHBIE PE3YNIbTAThl I03HABATEIIBHOM JIESITEIIBHOCTU B YCTHBIX M ITMCbMEHHBIX TEKCTaX;
JieNIaTh MPE3EHTALNI0 PE3yJbTAaTOB BBIINOJHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOro OmbITa, Ja0OpaTOpHOM
paboThI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

YMEHUSI Y4YEOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM II03HABATEIbHOW M HCCIEAOBATEIbCKOM
JEATEIIbHOCTH TIPU PEIICHUM BO3HHUKAIOIIMX MPOOJIEM Ha OCHOBE yué€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3WIIMM
(oOcyxneHns, 0OOMEH MHEHUSIMHU, «MO3IOBbI€ IITYPMbD», KOOPJAUHALIMSI COBMECTHBIX JCUCTBUMN, ONpeesieHue KPUTEPHUEB
T10 OIICHKE Ka4eCTBA BBIMMOJHEHHON PadOTHI U JPYTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUSA:

YMEHHUE CaMOCTOSITEJIbHO ONPENENsATh LEIU AEATENbHOCTH, MJIAHUPOBAaTh, OCYIIECTBISITh, KOHTPOJIUPOBATh U MpU
HEO0OXOAMMOCTH KOPPEKTUPOBATH CBOIO JEATEIBHOCTD, BEIOUpaTh Hanbosee 3(h(eKTUBHbBIE CIIOCOOBI PEIICHUS YU€OHbIX U
IIO3HABATEJIBHBIX 3a/1a4, CaMOCTOSATEJIBHO COCTaBISATh WJIM KOPPEKTUPOBATh MPEJIOKEHHBIM AJITOPUTM JACUCTBUH NpH
BBITMIOJIHEHUH 3a/1aHUM ¢ YYETOM IMOJIyUYEHHUsI HOBBIX 3HAHUI 00 M3yuyaeMbIX 00BEKTax — BEIIECTBAaX U PEaKLUsiX, OEHUBATh
COOTBETCTBHE TOJYYEHHOTO pe3yJibTaTa 3asBICHHOM UENH, YMEHHE HCIOJb30BaTh W AHAIM3UPOBATH KOHTEKCTHI,
npeajiaraeMble B YCIOBUM 3aJJaHUH.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pE3yJIbTaTOB IO OCBOEHUIO O003aTENBHOIO COAEPIKAHMS, YCTAaHOBJIEHHOTO JaHHOM
dbenepanbHON paboyeil MPOrpaMMoOid, BBIJEISIOT: OCBOSHHBIE OOYUYaIOIIMMHKCS HAy4YHbIC 3HAHUS, YMEHHS U CIOCOOBI
NEUCTBUM, crieliMpUuIecKue JIJIsl MPeAMETHON 00IacTh «XUMUs», BUIbI AESTEIHHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS, €r0
MHTEpHpEeTalnu, TpeoOpa3oBaHUIO U IPUMEHEHHUIO B PAa3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.



K xoniy o0y4ueHus B 8 kjiacce mpeaMeTHBIE pe3yJbTaThl Ha 6a30BOM YPOBHE JOHKHBI OTPAKaTh CHOPMUPOBAHHOCTH
y 00y4arommxcs yMEHUM:

e PACKPBIBATh CMBICIT OCHOBHBIX XMUMHUUYECKUX MOHSITUN: aTOM, MOJIEKYJla, XUMUYECKUMN 3JIEMEHT, MPOCTOE BEILIECTBO,
CJIIOKHO€ BEIEeCTBO, CMECh (OJHOPOJHAS M HEOJHOPOJAHAs), BaJEHTHOCTh, OTHOCHUTENIbHAs AaTOMHAas U
MOJIEKYJISIpHAsI Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAsl Macca, MaccoBas J0Jsl XUMHUYECKOTO AJIEMEHTA B
COCIMHEHUHU, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAHHUE, COJb, JJIEKTPOOTPULIATEIIBHOCTh, CTEICHb
OKHCIICHUSI, XUMUYECKasi peakius, KiIacCUPUKAIMS peaKIuid: peakiuu COCIUHEHMS, PEaKIUU Pa3JI0KEHUS,
peakiMy 3aMelIeHHs], peakud OOMEHa, 3K30- M SHIOTEPMUUYECKUE PEAKIMHU, TeTUIOBOM 3PdeKT peakiuu, siapo
aToMa, SJICKTPOHHBIN CJIOM aTroMa, aTOMHAasi OpOUTalIb, paANyC aTOMa, XUMHUUYECKas CBSA3b, MOJISIpHAsl U HEMOJIIpHAas
KOBAJICHTHAsl CBSI3b, MOHHAs CBs3b, MOH, KATHOH, aHWUOH, PAacTBOp, MaccoBasi JOJs BellecTBa (MPOICHTHAas
KOHLIEHTpAaIMs) B pacTBOPE;

e WULTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX MOHSATUNA U MPUMEHSITh 3TU MOHITHUS MPU ONMKMCAHUY BEILIECTB
U X TIPEBpalICHU;

e ICTIOJ30BATh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBIICHUS (POPMYJT BEIIECTB U YPAaBHEHUN XUMHUECKUX PEAKIIHIA,

e OTIPEJICTISATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, CTENECHb OKHUCJICHUS JJIEMEHTOB B
OMHAPHBIX COCIUHEHUSX, TPUHAIJICKHOCTh BEIIECTB K ONMPEIEeNEHHOMY KJIacCy COeIMHEHUM 1o (GopmMyrnam, BUI
XUMHUUYECKOU CBSA3M (KOBAJICHTHAsI U MOHHAS) B HEOPTaHUYECKUX COCTUHCHUSX;

e packpbiBaTh cmbIich Ilepuoanueckoro 3akoHa [[. M. MenaeneeBa: 1eMOHCTPHUPOBATh MOHUMAHUE MEPUOIUUECKOU
3aBUCHUMOCTH CBOMCTB XUMHYECKUX OJJIEMEHTOB OT HX MojJoxeHus B Ilepuogumyeckoil cucreMe, 3aKOHOB
COXPaHEHHS MacChl BEILIECTB, MOCTOSTHCTBA COCTaBa, AaTOMHO--MOJICKYJIIPHOTO YUEHUSsI, 3aKOHA ABOTaJIpo;

e ONMKCHIBATh U XapaKTepu30BaTh TaOIMuHy0 (popmy Ileproandeckoil CUCTEMbI XUMUYECKUX DJIEMEHTOB: Pa3jinyaTh
MOHATHUS «TJaBHas noArpymnmna (A-rpynmna)» u «mobounas noarpynma (b-rpymma)», manbie u O0yblIMe TIEPUOIBI,
COOTHOCHUTH 0003HAUYEHUSI, KOTOphIe nMetoTcs B Tabnuie «[lepuoanueckas cuctema xumudeckux snemeHnTos J[. 1.
MeHieneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij A11pa,
oOl1Iee YUCIIO SJIEKTPOHOB U PACIpEIeNIEHNE UX MO AJIEKTPOHHBIM CIOSM);

e KJTACCUPUIIUPOBATh XUMHUYECKHUE HJIEMEHTBHI, HEOPraHMYECKHE BEIIECTBA, XMUMHUYECKHE peakiuu (1o Yuciay u
COCTaBY YYaCTBYIOILIMX B PEAKIIMU BEIIECTB, MO TEMJIOBOMY 3D (DexTy);



e XapaKTEePU30BaTh (OMHUCHIBATH) OOIIME XWUMHUYECKHE CBOMCTBA BEIIECTB PA3JMYHBIX KIJIACCOB, TOITBEPIKIAs
OMMCaHUE MPUMEPAMU MOJICKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

e IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPALICHUHN B PA3IMYHbBIX YCIOBUSX;

* BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJII0 XHMHUYECKOIO
aJIeMEHTa 1o (opMyJie COSTMHEHHS, MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN PEaKIny;

e IPUMEHSTH OCHOBHBIC OTEpPAIMM MBICIUTEILHON JIEATEIbHOCTH — aHaJIW3 U CUHTE3, CpaBHEHHUE, 000O0IIeHUE,
CUCTEMATHU3AIINIO, KJIACCU(PUKAIIMIO, BBISIBICHUE NMPUUYUHHO--CICACTBEHHBIX CBSI3€M — IS U3y4YEHUs CBOMCTB
BEIIECTB U XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAy4YHbIE METOJIbl TMO3HaHUS — HaOJ0/IeHue, H3MEpEHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (peaibHBIN 1 MBICIICHHBIN);

e CJICIOBATh MpaBUJIaM TOJIb30BAHUS XUMHUYECKOW MOCYION W J1abOpaTOpHBIM O0OpPYJO0BAHHUEM, a TaK)Ke MpaBUIaM
oOpalieHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C HHCTPYKIMSIMHU IO BBIMIOJHEHHUIO JaOOPATOPHBIX XUMHUYECKHUX
OTBITOB TIO TOJYYEHUIO W COOMPAHMIO Ta3000pa3HbIX BEHIECTB (BOIOPOJA M KHUCIOPOJA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEACIEHHON MACCOBOM JOJIEN pACTBOPEHHOTO BEILIECTBA, INIAHUPOBATH U MPOBOJIUTH XUMUYECKHE
AKCIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C TOMOIIBI HMHAUKATOPOB (JIAKMYC,
dbeHondTanenH, METWIOPAHXK U JAPyTrue).

TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
HanmeHoBanue IeKTPOHIEIE
nupposbIe
Ne i/l pa3aeiioB U TeM (unpp )
KosanuyectBo 4yacos o0pa3oBaTe/bHbIE
NPOrpamMMmsl
porp pecypcnbl
Bcero KonTtpoabHubie IIpakTH4eckune

padoThI padoThI



Pa3nen 1. [lepBoHayaibHble XUMHYECKHE

IMOHATUSA

1.1

1.2

Hroro no pasaciny

XUMHS — BaKHas
o0J1acTh
€CTECTBO3HAHUS U
MPaKTUYECKOU
JIeSITEIILHOCTH
YyeJIOBeKa
BemectBa u
XAMUYCCKHE
peakumn

Pa3znen 2. Baxxneiiiue npeacraBuTe n

HCOPIraHnvdeCKuX BCIIECCTB

2.1

2.2

2.3

2.4

Hroro no paszueny

Boznyx. Kucnopoz.
IlonstHe 06
OKCHJIaX
Bonopon.Ilonsatue o
KHCJIOTaX M COJISIX
Bopna. Pacteopsl.
[TousTue 00
OCHOBaHHMIX
OCHOBHBIE KIIACCHI
HEOPTaHUYECKUX
COCTMHCHHI

Pasnen 3. [lepnoanyeckuii 3aKoH u
Ilepuoanueckasi cucTeMa XUMHYECKHX

15

11

20

30

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c
https://resh.edu.ru

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

bubmmoteka [IOK
https://m.edsoo.ru/7f41837¢
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

jemeHToB JI. U. MenneneeBa. Ctpoenue
aTOMOB. XNMH4YecKaf ¢cBA3b. OKHCINTEILHO-
BOCCTAHOBHMTEJIbHbIE PeaKIHUU

[Tepuoanueckuii
3aKOH 1
[Tepuonuueckas

31 cucTeMa 7 bu6nuoreka [JOK
XUMHYECKUX https://m.edsoo.ru/7f41837c
anemenToB . U.

Menpene-eBa.
CrpoeHue aToMa
XuMU4YecKas CBI3b.

3.9 OKHCIUTEIBHO- 8 1 bubnnoreka IIOK
BOCCTaHOBUTECIIbHBIC https://m.edso0.ru/7f41837c
peakuuu

Fitoro 1o paszieny bubmorexa [JOK
15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
ITPOI'PAMME
IMOYPOYHOE IINIAHUPOBAHHUE
8 KJIACC
Nei/m Tema ypoka DieKTpoHHbIE N(POBBIE
KoanuecTBo yacos o0pa3oBaTesibHbIE PeCypChl

Bcero Kontpoabsnbie IIpakTnuyeckune padoTsl
padoThI


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

10

[Ipenmer xumuu. Ponb
XHAMUHU B JKU3HH YEIIOBEKaA.
Tema u BemecTBa

IlonsTue o MeTomax
IMO3HAHUS B XUMHU
[IpakTrueckas padora Ne 1
«IIpaBwmita paboThI B
J1a00paTOPUH U MIPUEMBI
oOparieHus ¢
1a00paTOPHBIM
000pyIOBaHUEM

YucTeIC BEMISCTBA U CMECH.
Crioco6bl pazneneHust
cMmeceit

[TpakTuyeckas padora Ne 2
«Paznenenue cmeceit (Ha
MIpUMEPE OYUCTKH
MTOBapEeHHOM COJIH)»

ATOMEI 1 MOJICKYJIbL

XUMHYECKHE DIIEMEHTHI.
3HaKku (CUMBOJIBI)
XAMHYECKHUX DJIEMEHTOB
[IpocTblie U ClOXKHBIE
BCIIESCTBA
ATOMHO-MOJIEKYJISIPHOE
yUYCHHUE

3aKoH IMOCTOSHCTBA COCTaBa
BELIEeCTB. XUMHUUECKas

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d210c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d227e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d23dc

bubmuoreka [JOK
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c
https://resh.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11

12

13

14

15

16

17

18

19

dhopmyna. BageHTHOCTH
aTOMOB XMMHUYECKUX
3JICMCHTOB
OTHOCHUTENBHAS aTOMHAas
macca. OTHOCHTEIbHAs
MOJICKYJISIpHAs Macca
MaccoBas gois
XAMHYECKOI'0 DJIEMEHTA B
COeIMHEHUH

KomndecTBo BeliecTBa.
Mons. Monsipnasa macca
dusznueckrue U XUMHUYIECKHE
SIBICHUS. XUMHYeCcKast
peakmus

[Ipusnaku u ycnoBus
MPOTEKAHUS XUMHUYECKHUX
peakuui

3aKOoH COXpaHEHHUS MaCcChl
BeniecTB. XUMHYECKHE
ypaBHEHUS

BreraucneHns KoJIn4yecTBa,
MaccChl BEIIECTBA 110
YPaBHEHUSIM XUMUYECKUX
peakuui

Knaccudukanus
XUMHUYECKUX PEaKIUi
(coemuHeHUs, pa3I0KEeHHUS,
3aMeIIeHHs, OOMeHa)

M. B. JlomonOCOB —
YUEHBIA-IHITUKIIOTICTUCT.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5230
bubmuoreka [JOK
https://m.edsoo.ru/ff0d37fa
https://resh.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://resh.edu.ru/
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

20

21

22

23

24

25

26

O60061eHue u
cucTeMaTu3anus 3HaHU
Konrtponsnas padora Nel
o teme «Beniecta u
XUMHYECKHUE PEAKITHI
Boznyx — cmech razos.
Cocras Bo3ayxa. Kucnopon
— BJIEMEHT U IPOCTOe
BemiecTBo. O30H
Ou3nYeCKue U XUMUICCKHEC
CBOMCTBA KUCJIOpOAa
(peakiuu OKUCIIEHUS,
ropenue). [lonstue 00
OKCHJIaxX

CriocoObl mosryyeHust
KHCIIOpO/ia B Ta0OpaTOpuu
Y TIPOMBIIILIIEHHOCTH.
[Tpumenenue kuciopoaa
TennoBoii 3¢ ekt
XMMHYECKON PEaKIUH,
TIOHSTHE O
TEPMOXUMHUYECKOM
ypaBHEHUH, IK30- U
SHJO0TEPMUUYECKHUX
peaKnusax

Tornugo (HedTh, yroias u
MeTaH). 3arpsi3HeHue
BO3/IyXa, CIIOCOOBI €ro
MPEAOTBPALIECHUS
[TpakTrueckas padora Ne 3

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4290

bubmuoreka [JOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4790
https://resh.edu.ru

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK


https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4c4a

27

28

29

30

31

32

33

34

35

no teme «llonydyenue u
coOupaHHe KUCIOPO/a,
W3YyYEHHUE ETO CBOMCTB)
Bonopon — snemeHt u
MIPOCTOE BEIIECTRBO.
Haxoxpaenue B mpupose
Ouznyeckue U XUMHUIECKHE
CBOICTBa BOAOPO/IA.
[Ipumenenue Bogopoaa
[TonsiTue 0 KHUCIIOTax U
COJISIX

Crioco0bl nostyueHus
BOZIOPOJIa B JTAOOpaTOpHH
[IpakTuueckas pabora Ne 4
o teme «[lonydyenue u
coOupaHue BOAOPOJa,
H3YyYEHHUE ETO CBOMCTB)»
Mounsipablii 00BEM razos.
3akoH ABorajapo
Brrunciaenus o0néma,
KOJIMYECTBA BEIIEeCTBA ra3a
0 €T0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA WU
00BEMY

Brruncnenus 00bEM0B
ra3oB M0 ypaBHEHUIO
peakIny Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHHIA
ra3oB

Ouznyeckue U XUMHUIECKHE

https://m.edsoo.ru/ff0d4ae2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d542e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK


https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

36

37

38

39

40

41

42

43

44

CBOICTBA BOJbI

CocraB ocHOBaHUM.
[TonsiTHe 006 MHIUKATOpPAX
Bopa xak pactBopuTens.
Hacpiiennsie u
HEHACBIIICHHBIE PACTBOPBI.
MaccoBas 0114 BellecTBa B
pacTtBope

[IpakTuueckas padora Ne 5
o teme «lIpurorosnenue
pacTBOPOB C ONPEIEIEHHOM
MAacCOBOM A0JIEH
PacTBOPEHHOTO BELIECTBAY
KonTponbnas padora No2
o teme «Kucmnopog.
Bonopoa. Boga»

OKCHIBI. COCTAaB,
KJIaccupuKaIms,
HOMEHKJIaTypa
[Tonyuyenue u xummudeckne
CBOMCTBA KUCIIOTHEIX,
OCHOBHBIX U aM(OTEPHBIX
OKCHUJIOB

OCHOBaHUY. COCTaB,
KIaccudukanus,
HOMEHKJIaTypa
[Tonyuenue n xummdeckne
CBOWCTBA OCHOBAHU I
Kucnotsl: cocras,
KJIaccupuKaIms,

https://m.edsoo.ru/ff0d587a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d59e2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

45

46

47

48

49

50

51

52

HOMEHKJIaTypa
[Tonyyenue u xummudeckue
CBOWCTBA KUCJIOT

Conu (cpeanue):
HOMEHKJIATypa, CIIOCOOBI
MOJIyYEHUs, XUMUYECKUE
CBOICTBA

[IpakTuueckas padorta Ne 6.

Pemenue
AKCIIEPUMEHTAIIbHBIX 33724
1o TeMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
COCIMHCHUI

I'eneTnyeckas cBs3b MCKAY

KJIaCCaMH HEOPTaHUYECKUX
COE€TMHEHUI

O06o06meHue u
cucTeMaTHu3aIns 3HaHUI
KonTponbnas padorta Ne3
o Teme "OCHOBHBIE
KJIaCChI HEOPTAaHUYECKUX
coequHeHuin"

[IepBble mONBITKN
KIaccupuKaIuu
XAMUYECKHUX DJIECMEHTOB.
[lonsiTHe 0 rpynmax
CXOJHBIX DJIEMEHTOB
[Tepuonnueckuii 3aKOH 1
[Iepnonnueckas cucrema
XAUMHYECKHUX dJIEMEHTOB /1.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9474

bubmuoreka [JOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

53

54

55

56

57

58

59

60

61

62

. MenneneeBa
IIepuons!, rpymnisl,
MOATPYTIIIBI

Crpoenue atomoB. CocTas
aTOMHBIX saep. M30Toms!
CrpoeHue 3J1eKTpOHHBIX
000JI04€K aTOMOB

aneMeHToB llepuoanyeckoit
cuctemsl [. 1. MenaeneeBa

XapakTepucrrka
XUMHYECKOI'0 JIEMEHTA T10
€ro IIOJIOKEHUIO B
IIepunonnueckoii cucreme
. . MenaeneeBa
3nauenue [lepuonnyeckoro

3aKOHa I pa3BUTHA HAYKU

u npaktuku. . W.
MeHneneeB — y4€HBIN,
Me/Iaror U TpaskIaHuH
DNeKTPOOTPUIIATETLHOCTh
aTOMOB XMMHYECKHX
3JIEMEHTOB

HMonHasg xuMuueckas CBI3b

KoBanentnas nomnsipuas
XMMHYECKasl CBA3b
KoBanentHas nenomnsipHas
XMMHYECKasl CBA3b

CreneHb OKUCIICHUSA

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52¢c
bubmuoreka [JOK
https://m.edsoo.ru/00ada342

bubmuoreka [JOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [JOK
https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
https://m.edsoo.ru/00adae28



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

63

64

65

66

67

68

OxkuciuTenpHo-
BOCCTAHOBUTEIbHBIE
peakiuu

Oxkucnurenu u
BOCCTAHOBUTEIHU
Pe3epBHbIil ypok.
O60061eHue u
CUCTEeMaTH3alusl 3HAaHUH
KonTponbnas padorta Ne4
1o reMe «CTpoeHue aToma.
XUMUYECKas CBSI3b»
PesepBHBIii ypOK.
O6o06menne n
CUCTEeMaTH3alusl 3HAaHUH
PesepBHbIii yPOK.
O06o0enue n
CUCTEMaTHU3alus 3HAHUM

OBIIEE KOJIMYECTBO
YACOB I10 68
[TPO'PAMME

bu6mmoreka [JOK
https://m.edsoo.ru/00adb076

bubmuoreka [JOK
https://m.edsoo.ru/00adb076

bubmuoreka [JOK
https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00adb486

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 knacc/ I'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
Axunonepnoe obmectBo «M3narenscTBo «lIpocBemienner
METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
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