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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30oBaHusl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHOM paboyell HpPorpaMmbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo XuMuu 1a€T TpEACTaBICHUE O LENAX, OOIIel cTpaTeruu
oOy4eHHMs, BOCIHMTAHHUS M pPa3BUTUS OOYyYalOUIMXCS CPEACTBAMH Y4YEOHOro
nmpeamera, yCTaHABIIUBAET o0s3aTeIbHOE MpeIMETHOE coJiepKaHue,
npeaycMaTpUBAET pPACHpPECIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOrpaMMbl IO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU COJICpKaHMUs, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera  JJIs
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTesbHOM
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHusl, a Takke TpeOOBaHUHN K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUHU CIY)KUT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (popMuUpyeMble XUMHUEH MPEACTaBICHUS O B3aUMONPEBPAIECHUIX
HSHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPHUPOAE, O MYTSIX PEIICHUS TJI0O0ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH 1T CAaMOpa3BUTHUS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PaMOTHOCTH,

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEMH
oOydJarommxcs, HABBIKOB HX CaMOCTOSTENBHOW Y4eOHOW  JIeITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM XKM3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €MHCTBO MPUPObI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;

croco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.



JlanHble HampaBieHUsT B OOYyYEHHU XUMUU O0ECHEeuMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  mpeaMeTra, KOTOpPbIA  SIBISETCS  MEeAaroru4ecku
aJanTUPOBAaHHBIM OTpakKeHHWEeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 0O0IIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX MOHITUA
OPraHUYECKOU XUMHUMU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3ydeHuro. Colep:kaHue CKIIAIbIBAETCA W3 CHUCTEMBbI
MOHATHI O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHSATUN O XUMUYECKON
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHW30BaHbl 10 MPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHUW HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4E€HHUS O CTPOCHUHU aTOMa U XUMUYECKOMN CBSI3H;

— TIpEeACTaBICHUNU 00 DJIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOIO
YPOBHS K JIpyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U TOJIYyYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTABJISIOIICH HAYYHOM KapTUHBI MHpPA B JIOTUKE
€€ CHUCTEeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
METOoJaM MO3HaHUA B Hayke. M3ydyeHume XuMHUM MPOUCXOIUT C MPHUBICYEHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXKaroluui MHpY,
«buonorus. 5—7 knacce» u «Pu3nka. 7 Kiaccy.

[Ipy wW3yyeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOMN
NEATENIbHOCTA 4YEJIOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAaHUN — BaKHEHUITHUX (PaKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKUX IOJIOKCHUH,
JOCTYMHBIX OOOONIEHUH MHPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKka HayKH, B
OpUOOIIEHNN K HAyYHBIM METOJaM T[IO3HAHUA TPU W3YYCHHH BEIIECTB W
XAMHYECKUX peaKiuii, B (GOPMHUPOBAHUU U PA3BUTHH TMO3HABATEIBHBIX YMEHUN U
UX TMPUMEHEHUH B Y4YEOHO-TIO3HABATEILHOM U y4eOHO-HUCCIIEIOBATEIIbCKOM
NEeATEeNIbHOCTH, OCBOCHMM MpaBui 0Oe30MacHOro oOpallleHHusl ¢ BelleCTBaMU B
MMOBCEHEBHOM KU3HMU.



[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe LIeNU, KaK:

— (QopMHpOBaHHE HWHTEIVIEKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
CaM0oOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOyYE€HHUSI Ha CHCTEMaTU4Yeckoe MpHOOIIEeHUE
o0ydJaromuxcs K CaMOCTOSITEIbHOM TO3HABATEIBLHON JEATeNbHOCTU, HAyYHBIM
METOJaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XHMWH;

— o0ecrieueHne yCI0BUM, CIOCOOCTBYIOIINX MPUOOPETCHUIO 00YUaAIOIIIUMUCS
OMbITa PA3HOOOPA3HOU JEATENILHOCTHU, TMO3HAHUS M CAMOTMO3HAHUS, KIHOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUH), MMEIONIUX YHUBEpPCAIbHOEC 3HAYCHUE IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (QopmupoBanre 00mell (QYHKIMOHATBHOW H €CTECTBEHHO-HAay4YyHOU
IPaMOTHOCTH, B TOM 4YHCJIC YMCHUH OOBSICHATH M OICHWUBATH SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJIb3Ys 3HAHUS W OIBIT, MOJYYCHHBIC NMPH H3YYCHHU
XHMHH, TPUMCHATh HMX NPH pEHICHUU NPOOJIeM B TIOBCCIHCBHOW JKU3HH M
TPYAOBOM JAEATEIBHOCTH;

— ((opMupoBaHue y O0OydYarOIIUXCS T'yMaHUCTUYECKUX OTHOIICHHH,
NOHUMAHHUS TEHHOCTH XMMHYECKMX 3HAHUW [JIs1 BBIPAOOTKHA SKOJOTHYECKHU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATENBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHs  OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQUsS M HAMPaBICHHOCTH JalbHEHIIETo
o0y4eHHUSI.

OO6miee YuCIO dYacoB, OTBEACHHBIX HJIsi HW3YYCHHS] XUMHUM Ha YpOBHE
OCHOBHOTO 00mIero o0pa3oBaHus, COCTaBIsIeT B 9 kiacce — 68 gacoB (2 yaca B
HEJIEJIO).



COIAEPXAHUE OBYUEHUA

9 KITIACC

BemecTBo 1 XUMHYeCKas peaKkuus

ITepnonnueckuii 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMHM CBOWCTB
XUMUYECKUX DJJEMEHTOB IIEPBBIX TPEX TMEPUONOB, KaJIWs, KaJbLHUs M UX
COCMHEHUN B COOTBETCTBUM C IIOJOKEHHEM »JJIEeMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XHUMHYECKOW CBSI3H. THIIBI KPUCTAJUIMYECKHAX
PEILIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. XHUMHUYECKHE
CBOWMCTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUuX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMU4ecKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOUIMX B pPEaKIUUd BEIIECTB, MO TEIJIoBOMYy 3(]dekrty, 1o
U3MEHEHMIO CTETEHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YyYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIMH, TEPMOXUMHUYECKHE
YPaBHEHHS.

[lonarue o ckopoctu xummuueckoi peakuuu. Ilonstue o0 oOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHATHE O FOMOTE€HHBIX U T'€TE€pPOr€HHBIX
peakuuax. llonstue o xaranuse. [lorarue o xumuueckom pasHoBecuu. DakTOpHI,
BIUAIOIIME HA CKOPOCTh XMMMUYECKOM pPEaKIUu U IOJOKEHUE XUMHUYECKOIO

pPaBHOBECHSL.
OKHUCITUTENTHPHO-BOCCTAHOBUTEIFHBIE  PEaKlMU,  DJIEKTPOHHBI  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKLuu. CocraBneHue YpaBHEHUU

OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ pPEAKIMl € HUCIOJB30BAaHUEM METOAA
AJICKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON AUCCONUALUN. DIEKTPOIUTHI U HETEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHHW3M JIUCCOLMAIIMM BEIIECTB C PA3IUYHBIMU BHIAMU
XuMHu4eckon cBs3u. Ctenens aucconuanui. CHUIbHBIE U CIa0ble SJIEKTPOIIUATHI.

Peakiiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PeaKIil HOHHOTO 0OMEHa,
MOJIHbIE M COKpalll€éHHble HMOHHBbIE YypaBHEHHs peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHMW W COJied B CBET€ IMPEACTABICHUM 00 BIECKTPOIUTUYECKOU
nucconunanun. KauectBeHHble peakiiuy Ha MOHBI. [loHsATHE O THApPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMUA KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — META/NIOB M HeMeTauioB (Tpadura W anMasa), CJIOKHBIX BEIECTB
(xJopua HaTpus), UCCIEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON pEeaKluu
OT BO3JEHUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEAOBAHUE DJIEKTPONPOBOJIHOCTH



pacTBOPOB BEILECTB, IMpollecca AMCCOLMALMUA KHUCIOT, WIeNo4Ye u cojei
(BO3MOKHO  KCIOJIb30BAHME  BHUJACO  MATEpUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peakuui HMOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIICICHHE Ta3a, oO0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pasioKeHHUs, COCIUHEHHM), paclo3HABAHUE HEOPTraHHMYECKUX
BEIIECTB C TOMOIIBIO KAYeCTBEHHBIX pEaKlIMi Ha HWOHBI, pEIICHUE
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HemeTannnbl 4 uX coeTMHEHUST

OO6masi xapakTepucTHKa rajioreHoB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHMUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3auMofeiiCTBUE C MeTaUlaMd, HEMeTaJlJlaMH, IleJo4aMu). XJIOPOBOIOPO/IL.
ConsiHasi KUCIIOTa, XMMHUYECKUE CBOICTBA, MOJydeHHe, nmpuMmeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOpPOJa HAa OpraHU3M ueloBeka. BaxHeiline XJIOpuabl U HUX
HAXOXJICHHE B TIPUPO/IC.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIe CTereHu okuciieHus. CtpoeHne U (PU3MYECKHUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAa U CePhbl. AJUIOTPOITHBIE MOIU(DHUKAIIMKM KUCIOPOa
U ceppl. Xumudeckue cBoiicTBa cepbl. CepoBOJOpoa, CTpoeHue, (pusmyeckue u
XUMUYECKHe CBOMCTBA. OKCHUIIBI CEphbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnast kuciioTa, (QuU3NYECKHMe M XUMHUYECKHME CBOMCTBa (oOmume Kak
NpelCcTaBUTENsl Kjiacca KHUCIOT M creuuduueckue). XUMHUYECKHE pPEAKIUH,
JeXalue B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJyYeHHs] CEpHOM KHCIIOTHI.
IIpumenenue cepHoit KucaoThl. CoiM CEpHOUM KUCIIOTHI, KaUeCTBEHHAs peakilus Ha
cynbdar-uoH. Haxoxaenue cepsl M €€ COEIUHEHHM B TPHUPOJC. XUMHUUYECKOE
3arpsA3HEHUE OKPYKAIOWIEH Cpellbl COENUHEHUSMH Cepbl (KHUCIOTHBIE IOXKIH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHHUS.

OO6miast xapakrepuctuka s1neMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, pacIpOCTPaHEHHE B MPHUPOJE,
dusznueckre u XuMU4YeCKue cBoiicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero
dusznyueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Colu aMMOHHS,
ux pU3HUecKre U XMMUYECKHUEe CBOWCTBA, MpUuMeHeHne. KadecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THasg KHCIOTa, €€ ToiydeHue, GU3MUeCKHe W XUMHUUYECKHE
cBolcTBa (0OIIME KaK TMPENCTaBUTENSl Kilacca KUCIOT W crnenuduyueckue).
Hcnonp3oBaHne HUTPATOB M COJEH aMMOHHS B KayeCTBE MHUHEPAIbHbBIX
ynoopennii. XMMUYECKOE 3arpsi3sHEHUE OKPYXKAIOIIEH Cpeibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MTOKIM, 3arps3HEHHE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHbsie Mogudukanuu Gocdopa, Puznueckue M XUMHYECKHE CBOWCTBA.
Oxkcun pocdopa (V) u pochopnas kuciaora, GuU3NUeCKre 1 XMMUYECKUE CBOMCTBA,
nonyuyenue. Mcnonb3oBanue pochaTtoB B KaueCTBE MUHEPAIbHBIX YA0OpEHUIA.



O6mas xapakrepuctuka 3meMeHToB IV A-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHblE  CTENEHHU  OKHUCJIEHHsS.  YTJIEepoA,  aNIOTPOIHBIE
Moau(dUKalUKU, paCIpOCTpaHEHHWE B MOpUPOJE, (U3NYECKHME U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B mpupojsie. OKCuanl yriepoja, ux
dbu3nyeckue W XMMHYECKHE CBOWCTBa, JEUCTBHE HAa IKUBBIE OpPraHU3MBI,
MOJIy4YeHHE U MPUMEHEHUE. DKOJOTMYECKHUE MpOOJIEeMBbl, CBSI3aHHBIE C OKCHIOM
yraepona (1V), rumore3a r1n00anbHOrO MOTEIUICHUS KJIMMAaTa, IMapHUKOBBIN
addekt. YronpHas KucaoTa U €€ cou, uX pu3nueckue U XMMHUYECKUEe CBOWCTRBA,
nojyyeHue W TpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHauanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHUSIX
yriaepoza (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TAHOJ, TIMIEPHUH, YKCYCHasl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOJAOPOAOB (Yrojib, MTPUPOJHBIN Ta3, HEPTH),
IPOJIYKTHl WX TMepepadoTku (OCH3UH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTe 0 OMONTOTUYECKH BAXKHBIX BEIIECTBAX: )KUPaX, OCNKaxX, yriaeBoJax — U uX
poJii B OKM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usuyueckue W XUMHUYECKHE CBOWMCTBA, TMOJYy4YCHHE U
npuMmeHenne. CoeluHeHUs KpeMHHs B mnpupoje. OOmme mnpeacTaBieHus 00
okcuae kpemHus (V) u xkpemuueBoil kuciore. CHIMKAThl, UX MCIIOJIb30BAHHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeliue cTpouTeIbHbIE MaTepualibl: KepaMuKa,
CTEeKJIO, IIeMEHT, O0eToH, xkene300eToH. [Ipobrembl 0e30MacHOr0 MCHOIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuit IKCcnepumenm:

U3ydyeHre 0o0paslloB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJSHOM KHCIOTHI,
IPOBE/IEHNE KaUYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOII0/IeHUE MTPU3HAKOB
UX TPOTEKaHWUs, OMBITHI, OTpaxaromue (HU3NYECKUe W XUMHUYECKHE CBOWCTBA
rajoreHOoB M UX COEAMHEHUH (BO3MOYKHO HMCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME C O0Opa3mamMu XJIOpHUI0B (TAJOTCHHUIOB), O3HAKOMJICHHE C
oOpaslaMmu  cepbl W €€ COeOUHEHUSMU  (BO3MOXKHO  HCIOJb30BaHHE
BUJIEOMATEPUAIIOB), HAOIOICHUE TIpOIlecca OOYIIIMBaHUS caxapa TOJ IeHCTBHEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KHUCJIOTBI, H3y4YCHUE XHMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, MPOBEACHUE KaYeCTBEHHOW peakIny Ha Cybdar-
MOH W HaOIo/eHne Tpu3HaKa €€ MPOTeKaHWs, O3HAKOMJICHHE C (PU3MYECKUMH
cBoiicTBaMu a3oTa, ¢dochopa U WX COCIUHEHUU (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMATEPUAIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YIAOOPEHH, TOIyYSHHE,
coOupaHue, pacrno3HaBaHWE M M3YYCHUE CBOWCTB aMMHaKa, T[POBEJICHUE
KaueCTBEHHBIX PEaklMii Ha MOH aMMOHHUS U (PochaT-uOH U M3yUYEHHE NMPU3HAKOB
WX MPOTEKAHUsI, B3aUMOJICVICTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MO>KHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen



KPUCTAJUTMYECKUX PEHmETOK anMasza, Trpaduta, ¢yiiepeHa, O03HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOTa3a, MOJyYyeHUe, cOOMpaHue, pacrno3HaBaHUE U W3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJACHUE KAueCTBEHHBIX pPEakiuii Ha KapOOHAT U
CUJIMKAT-UOHbl M M3YYCHUE TMPU3HAKOB UX TNPOTEKAHUA, O3HAKOMIICHHE C
NPOAYKIMEN CUJIMKATHOW NPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHelmme HeMeTamIbl U UX COCAUHEHUS».

MeTta/uibl M UX COEAMHEHUSI

OO6mras xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
uxX mnojioxeHusas B llepuoamueckon cucreme xumudeckux osemMeHToB J[. H.
MengeneeBa u crpoeHusi atomoB. CTpoeHue MeTtaiioB. Mertajuinueckasi CBs3b U
METAUIMYECKasi ~ KPUCTAIUIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU Pl
HaIpsDKEHU MeTauioB. DU3nyeckre U XMMUYECKHE CBOMCTBA MeTayioB. O01ue
crocoObl ToydeHuss MeTauioB. [loHsTHE O KOpPpO3WM METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTaidb, YYTyH, IIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[Ilenounble MeTauibl: moJjioxkeHue B Ileproandeckoil cucTeMe XMMUYECKHUX
sanemeHnToB JI. M. MennaeneeBa, CTpOeHHME MX aTOMOB, HaXxOXJICHUE B TMPUPOJE.
dusnyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kamus). OKCUAbl U
TUIPOKCHABI HaTpuss W Kanus. [IpuMeHeHue IIeJOYHBIX METaUIOB W HX
COEeIMHEHUH.

[IleiouyHO3EMENIbHBIE METAJIBI MAarHuii W KaJIbI[MWA: TOJIO)KEHUE B
[Tepuonnueckoil cucreme xumuueckux siuemeHToB . M. Menpaeneesa, crpoeHue
UX aTOMOB, HaXOXJIeHUE B Ipupoie. PU3nyeckue U XUMUYECKHUE CBOMCTBA MAarHUs
U Kaiaplus. BaxueWmmne coequHEHUsS Kaiblud (OKCHI, THAPOKCHUI, COJIH).
JKécTKOCTh BOABI M CTIOCOOBI €€ yCTpaHCHHUS.

AnOMUHMHI: oJIo)KeHuE B [lepruoanueckoi cucTeMe XMMHUYECKHUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHHE aTOMa, HAaXOXJeHUWE B mnpuponac. Ouzndeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THUAPOKCHUIA
AJTFOMUHUA.

Keneso: monoxenue B [lepuoandeckoit cucTeMe XMMHUYECKUX AIEMEHTOB /I,
. MenneneeBa, CTpoeHHE aToma, HaxXxOoXJIeHWE B npupone. Ddusnueckue u
XUMUYECKHE CBOMCTBA kele3a. OKCuabl, THAPOKCUIbI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U TIOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHME C o0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
WCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), OCOOEHHOCTEW B3aMMOJEHUCTBHUS OKCHAA
KaJIbLIUSI W HATpUsi C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB >KECTKOM BOJBI, MPOLECCA TOPEHHUS XKeje3a B KUCIOPOJE
(BO3MOKHO  HCIMOJB30BAaHUE  BUJECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS



KAueCTBEHHBIX pPEaKIMii HA MOHBI: MArHMs, KalbllUs, allOMUHUSA, [IMHKA, JKele3a
(1) u xene3a (1), mequ (I1), HaOIrOACHUE W ONUCAHKME MTPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAMU HATpUs, Kalusg M KalblUs (BO3MOXXHO UCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIeIOBaHNE aM(OTEPHBIX CBOMCTB TUJPOKCU/IA ATTFOMUHUS
Y TUJPOKCHUJA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/a4 Mo TeMe «BaxkHeilne
METaJUJIbl U KX COCTUHEHUS.

XuMHSA U OKpPYKaLIas cpeaa

BemecrBa u Marepuassl B IIOBCEIHEBHOW >XM3HM 4eloBeka. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiui B OwbTy. [lepBas momorns mpu
XUMUYECKUX 0KOTaX U OTPaBICHUSAX.

XUMHUYECKOE 3arps3HEHUE OKPYXkKaIIew cpeabl (MpeaenbHas I0mycTHUMast
KOHIIeHTpalus Bemiects, nanee — [1JIK). Pons xumuu B pernieHnn 3KOJOTHUECKUX
npoosieMm.

Xumuueckuit IKCnepumenm:

U3y4yeHre o0pa3l0oB MaTepHalioB (CTEKIIO, CIUIaBbl METAJIOB, MOJUMEPHbBIE
MaTepHabl).

Mesxcnpeomemnuvle ceazu

Peanuzanys MeXNpeaIMETHBIX CBA3ed TpPU HM3YYECHUHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHBIX
NOHSITUM, TaK ¥ TIOHSITHM, SIBISIIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOT'O [IHUKJIA.

OO0mure ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAY4YHBIM (DakT, TUMOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHUHTE3, KilacCUPUKALUL, TEePUOJAUYHOCTb, HAOIIOEHNE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HU3MEpPEHHE, MOJeb, SBIECHUE, MAaPHUKOBBIMI
3¢ peKT, TeXHOIOTHS, MaTePUAIIBI.

dusznka: MaTepusi, aToOM, OJCKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUI,
M30TOMbI, PAJAHMOAKTUBHOCTH, MOJIEKYJa, JJICKTPUUECKHH 3apsia, IPOBOIHHKH,
NOJYIIPOBOAHUKU, JTUINEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TEJIO, OO0BEM,
arperaTHOe COCTOSIHHE BEIIECTBa, I'a3, paCTBOP, PACTBOPUMOCTH, KPUCTAIITNYECKAs
peméTka, CIjiaBbl, (pU3WYECKHUE BEIMYHMHBI, CAMHHUIIBI U3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dbortocunres, npixanue, Omocdepa, PKOCUCTEMA, MHHEPATHHBIC
YI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: armochepa, rumpochepa, MHUHEpaTBl, TOPHBIE TOPOIHI,
MOJIE3HBIE UCKOIMAeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PpE3yNbTaThl OCBOCHUSI MPOTPAMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHS XUMHUU B E€IUHCTBE Yy4eOHOU H
BOCIUTATEIBHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMH POCCUIUCKUMHU
COITMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMM W HOPMAaMHU TMIOBEACHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COI[MATTU3AIIUN 00YYaIOIINXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPaXKAOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHUBHBIX IEHHOCTHBIX OpPHEHTAMH U
pacuIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIIEHMSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUUYECKOW HAyKU B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHpOpMAIUEH O
NEPEOBBIX JOCTHXKCHHUSX M OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeIOBAaTEIbCKOM, TBOpPUECKOW MW APYrUX  BUAAX
JEeSTENHbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOH JAESITeNIbHOCTH MIpH
BBITIOJTHEHUU YYEOHBIX, II03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIEcce ITOM Y4YEOHOU JesATEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAYKU U COCTABISAIOLIUE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHsS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAlPABJICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MH(POPMAIMOHHONW M YUTATEIbCKOW KYJIbTYPbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHBIMHU TEKCTaMHu, CIPaBOYHOU
JIUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CpEACTBAaMU HH(OPMAIIMOHHBIX
TEXHOJIOT UM,



UHTEpeC K OOYYEHHIO M TO3HAHWIO, JI0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa30BaHMIO, NPOEKTHOW U  HCCIEAOBATEIbCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBIICHHOCTH M YPOBHS OOy4YeHHsS B
JaJIbHCUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
310pOBbIO, YCTAaHOBKHM Ha 3J0pOBBIM 00pa3 *KU3HU, OCO3HAHUE MOCIEIACTBUH U
HETMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTUKOB, KYpPEHUS),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpalleHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) TPy/10BOro BOCIIUTAHMS :

UHTEpEC K MPAKTUYECKOMY M3YUYEHUIO npodeccuii U TpyAa pa3iuyHOro poaa,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYAOBOM AESATEILHOCTH, B TOM YHUCIE Ha
OCHOBE TNPUMEHEHMs] TPEIAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBHIOOP
WHJMBUIYaJTbHON TPACKTOPUHU MPOJIOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENIHOM MpoheCCHOHAIBHOM JEATeTBHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPeJIE;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

HKOJIOTHYECKH II€J1eCO00pa3HOe OTHOIIEHHE K MPUPOJIEe KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAaHMS, TOHMMAaHHUE LIEHHOCTH 3J0POBOTO U
O6e3omacHoro oOpas3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nuecKoMy MU TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
paBMII 6€30MaCHOTO MOBEACHUS TP paboTe ¢ BELIECTBAMU, a TAKXKE B CUTYAIIUSX,
YTPOKAIOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMUHU, IS
pelIeHUs 3a/1a4, CBI3aHHBIX C OKPYXAIOLIEH MTPUPOTHON CPEAOH, ISl TTOBBILICHUS
YPOBHSI  DKOJIOTHYECKOW  KYyIbTYpbl, OCO3HAHHS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH WX pEeHIeHUs MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUS MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIIKII, TUIIOTE3a, (AaKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYroe.), KOTOPhIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEITOCTHOM
Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE 1€HCTBUS (I03HABATEIbHbIE,
KOMMYHHUKAaTHUBHBIE, PETYJSITUBHBIE), KOTOpbIe oOOecneunBaoT (popMupoBaHUE
FOTOBHOCTH K CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOU
NeSATEebHOCTH.



Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Jjoruveckue aeicTBus:

YMEHHS HCIIOIh30BaTh MPUEMBI JIOTUYECKOTO MBIIIUICHUS TIPH OCBOCHUH
3HAHHWHA: PACKPBIBATh CMBICT XUMUYECKHUX TMOHSATHH (BBIACIATh UX XapaKTepPHBIC
MPU3HAKK, YCTAHABIMBATh B3aUMOCBS3b C JIPYTUMH TOHSATHUSMH), HCTIOIH30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OTICIbHBIX (DAKTOB M SBJICHUM, BRIOMPATh OCHOBAHHS U
KPUTEPHUH IS KIACCU(PUKAIMA XMUMHYCCKUX BEIIECTB U XUMHUYECKHX PEaKITHi,
YCTaHABJIMBATh MPUYMHHO-CJICJACTBCHHBIC CBS3M MEXIY OOBEKTAMHU HW3Y4YCHUS,
CTPOUTH JIOTUYCCKHUE PACCYXACHHs (MHIYKTHBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JIeIaTh BBIBOJBI U 3aKTFOUCHHS;

YMCHHE TMPUMEHATh B TIPOIECCe TO3HAHUS TOHATHS (NIPEAMETHBIC |
METaInpeIMETHBIC), CAMBOJIMUECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIb3yEMbIE B XUMHUH,
peoOpPa30BBIBAThH IIMPOKO MPUMEHSIEMbIC B XMMUU MOJICILHBIC MPEICTABICHUSI —
XAMHYECKUH 3HAaK (CHMBOJI DJIEMCHTA), XUMHUYecKas (opmyia W ypaBHCHHE
XHMHYECKOW PEaKIMu — MPU PEIICHUH Y4COHO-TI03HABATEIbHBIX 3a1a4, ¢ YUETOM
STUX MOJICTBHBIX MPEJCTABICHUN BBIABIATh U XapaKTECPH30BaTh CYIICCTBECHHBIC
NPHU3HAKHA U3YYaeMbIX O0OBCKTOB — XMMHYECKHUX BEIIECTB U XUMHUUYSCKHUX PEaKITHH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPHYMHHO-CIICJICTBCHHBIC CBSI3HM U
NPOTUBOPEUHS B M3y94aeMbIX MPOIECCaX U SBICHUSIX.

Ba3oBble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIIOJIb30BaTh TOCTaBJICHHBIE BOIPOCHI B KayecTBE HHCTPYMEHTA
MO3HAHMSA, a TAaK)Ke B KAauyeCTBE OCHOBBI JUIsi (POPMHPOBAHHS THUIOTE3BI TIO
MPOBEPKE MPaBUITLHOCTH BBICKA3bIBAEMBIX CYKIICHUM;

NproOpETeHHE OMbITa IO IUIAHWUPOBAHWIO, OPTaHU3AIMH W TPOBEIACHUIO
YUYEHUYECKHX OSKCIIEPUMEHTOB, YMEHHE HaOJI0IaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (POopMynHpoBaTh 00OOIICHUS H
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEACHHOTO OIBITA, UCCIICOBAHMS, COCTABIATh OTUET
0 MpojieaHHoM pabdore.

Pab6ora ¢ undgopmanmei:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIyIaeMyl0 U3 Pa3HBIX UCTOYHHKOB
(Hay4yHO-TIONyJIIpHAsi ~JUTEpaTypa XUMHUYECKOTO COJEpX aHUsS, CIPaBOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKHU OIICHUBATH NPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yYMEHHE TPUMEHSTh PA3JIMYHBIE METOJBI W 3ampOoChl MPHU TMOWCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBHITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEIEeIEHHOTO TUTIA, TPUOOPETEHNE OIbITa B
0o0JacTH  WCTONB30BaHMS  MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOil aKTUBHOT'O MCIIOJIB30BAHMSI PA3IMUHBIX IIOUCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BBHIOMPATh ONTHUMANTBHYIO (hopMy TIpeacTaBiieHus HH)OpMAIUU H



WUTIOCTPUPOBATh pelIaeMble 3a/laud  HECIIOKHBIMU CXEMaMHM, JUarpaMMamu,
OpYrUMH popMaMu rpauKi U UX KOMOMHAIUSAMU;

YyMEHUE WCMOJIb30BaTh M AaHAJU3MpOBaTh B Mpolecce ydyeOHOH U
HCCIIEIOBATEIBCKON NESITEILHOCTH MH(DOPMAIINIO O BIUSHUM MPOMBIIIICHHOCTH,
CEJIBCKOI0 XO3SIIICTBA M TPAHCIOPTAa HA COCTOSIHUE OKpY>Karoled MPUPOIHOM
Cpellbl.

KoMMyHuUKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XoAe Auaiora U (WUiU) AUCKYCCHM) IO
CylIeCTBY  OOCyXjgaeMod  TeMmbl, (QopMyIupoBaTh CBOM  IPEIJIOKEHUS
OTHOCHUTEJIBHO BBIMIOJHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIATh  TOJYYEHHBIE  Pe3yJbTaThl  IMO3HABATEIbHOU
JEATeIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JenaTh MPe3eHTaLHNI0
PEe3yIbTATOB BBHITIOJIHEHUS XUMHYECKOTO IKCIepUMEHTa (J1a00paTOpPHOTO OIbITA,
1a00paTOpHOM pabOThI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOCKTA);

yMEHUS Yy4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEILHOM W HCCIIEIOBATENIbCKON  NIESITCNIBHOCTH  TPH  PEIICHUU
BO3HHMKAIOIIMX TPOOJEM Ha OCHOBE y4E€Ta OOIIMX HHTEPECOB W COTJIACOBAHUSI
no3unuii (00CYXIeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPJAUHAIIUS
COBMECTHBIX JICHCTBMM, OIpeJeieHne KpUTepHeB II0 OIICHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC NeHCTBHS:

YMEHUE CAMOCTOSITENIBHO OINPEEsATh LENU AESTEIbHOCTH, IJIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Haubosee 3¢ (PeKTUBHBIE CTIOCOOBI PEIICHHS YU4eOHBIX U
NO3HABATENbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBIIATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JECUCTBUM MPU BBIIIOJHEHUM 3aJaHUA C YYETOM
MOJIyYeHUS HOBBIX 3HAHUN 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHUBAaTh COOTBETCTBHUE IIOJYUYEHHOIO pPE€3yJbTaTa 3asBICHHON L€, YMEHUE
UCIIOJIB30BATh U aHAJIU3UPOBATH KOHTEKCTHI, MPEIJIaraeMbI€ B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPE3yJIbTaTOB IO OCBOEHUIO 00S3aTEIbHOIO
collepKaHMs, YCTAHOBJICHHOTO JIaHHOW denepalbHOl pabodeil mporpammoi,
BBIJICNIAIOT: OCBOCHHBIE OOYYAIONMMUCA HAy4YHbIE 3HAHUSA, YMEHUS H CIOCOOBI
JNEeUCTBUM, cheruduYeckue JUIsi MPEeAMETHOM 00gacTu  «XHUMHS», BHUIbBI
NEATeIbHOCTH 10  TOJIYYEHHIO HOBOTO  3HAHHUSA, €ro UWHTepIpeTaluu,
peoOpa3oBaHUIO M MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaITUSX.

K koHily o0ydenus B 9 kiacce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e pACKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHSATUN: XUMHUYECKUU

AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIIATEILHOCTh, CTEIECHb



OKHUCJICHUSI, XUMUYECKasi peakius, XUMUYECKasl CBSI3b, TEIIOBON 3(PdekT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJICKTPOJIUTHYECKAsA IUCCOLMALNS, PEAKIMU HOHHOIO
oOMeHa, KaTalu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHE H  BOCCTAHOBJICHHUE,
ajuioTponusi, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
MeTaJUIM4ecKasi), KpUCTAUIMYecKas pemérka, KOppo3us METaslioB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TOHSATUU U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUI XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJacCy COeIMHEHUH 1o ¢GopMmyrnaMm, BHII XUMHYECKOU
cBs3W (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPTraHUYECKUX
COCMHEHUAX, 3aps]] MOHA 10 XUMHYECKOU (opmylie, XapakTep Cpelbl B
BOJHBIX PAacTBOPAaX HEOPTAHMYECKUX COCIUHEHHI, TUIl KPUCTAIUIMUYECKOMN
PEETKH KOHKPETHOT'O BEUIECTRA;

packpeiBath cmbicn Ilepuoamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHME: OIHUCHIBATH W XapaKTepU30BaTh
Tabiuunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
pasnmuuaTh TOHATHS «IJIaBHas moarpymnmna (A-rpymnma)y u «moOodHas
noarpynmna (b-rpynma)», Mameie U OONbIIME TEPHOIBI, COOTHOCHUTH
0003Ha4YeHUS, KOTOPBhIE MMEIOTCS B IEPUOJAMYECKON  Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue WX 10 DIEKTPOHHBIM CJOSIM), OOBACHATH OOIIue
3aKOHOMEPHOCTU B U3MEHECHUHM CBOMCTB 3JIEMEHTOB M UX COCAUHCHUM B
npeaeaax MajiblX IEPUOJ0B U TJIABHBIX MOATPYIII C YYETOM CTPOCHUS MX
aTOMOB;

KIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMU(PUUECKUEC XUMUYECKUE
CBOWCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAAs OIMCAHUE
MpuUMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;



COCTaBJSTh YPaBHEHHUS DIIEKTPOJIUTHUYECKOW JAMCCOIMAIMU  KHCIOT,
LIEJI0YEH U COJICH, IOJIHBIE U COKPAIEHHBIC YPABHEHUS PECAKIMH HOHHOIO
oOMeHa, YpaBHEHHS pPEaKIuil, TMOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
OCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca 3TUX PEeaKIUi;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYISIPHYIO ¥ MOJSIPHYIO MaccChl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro »3JeMeHTa 1o Qopmylie
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyloW U
nabopaTopHbIM  000pYyJOBaHMEM, a TakkKe TNpaBuiia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHHUIO
1a00paTOPHBIX XWMUYECKUX OIBITOB IO TIONYYCHHIO W COOMpaHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHaKa M YIJIEKUCIIOro rasa);

NPOBOJIUTh  pPEaKIMH, MOATBEPKIAIONME  KAYECTBEHHBI  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMMU/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuwIMKaT-, CcylbdaTr-, TUAPOKCUI-HOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIUTEIBFHON AESTEIBHOCTH — aHAIIU3
U CHHTE3, CpaBHEHHE, OO0O0OIEeHHe, CHUCTEeMaTH3alliI0, BBHISBICHUE
PUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEeHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaAOJIIOICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCIEPUMEHT (peasibHbIN U
MBICJICHHBIN ).



9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM nudpoBbie
Ne n/m P Kontpoiasbnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo U XuMHuyeckmne peakuumn
11 [ToBTOpeHue u yriuyoaeHue 3HaHUH 5 1 bubnuotexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoreka [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] AUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHUMHUYECKUE PEAKIIMU B pacCTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX 4 1 bubnuoreka [JOK
' anemeHTOB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 Bubmmorexa LIOK
' PYIHbL. 5-p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKIX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTUKa XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



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

Wroro mo paznmeny 25
Pa3znea 3. MeTaJIbl M HX COeIMHEHU S
. bubnuorexa [JOK
3.1 00 4
HIHME CBONCTBA METAILIOB https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 B 16 1
KHENUIINE METAJUIBI U UX COEINHEHNS httos://m.eds0o.ru/ 7412636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpy»amomias cpeaa
4.1 BemiecTBa 1 maTepuansl B KU3HU YEJIOBEKA 3 ]:t?[in;l ;fzéi)g :3/1; 412636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmiorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 4
9 KJIACC
Kosan4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bceero U3yUYeHHUs oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsl
[Tepnoandeckuii 3aK0OH.
1 Ilepuoanueckas cucTeMa XUMHYECKUX 1 0 bubmorexa LOK
pHOA 04.09.2023 | https://m.edsoo.ru/00adb59e
anemenToB /. 1. Menneneepa
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOICTB XUMHUYECKUX DIIEMEHTOB 1 0 bubmnorexa [IOK
. 06.09.2023 | https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX MEPUOJOB



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6

Knaccugukanus 1 HOMEHKIaTypa

bubmuoreka [JOK

3
HEOPraHMYECKUX BEIIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buapl XuMu4eCckoil CBA3U U TUIIBI bubnuorexa [JOK
KPUCTAUTHIECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KonTtposneHast padora Nel mo treme

5 I1 0 i
«[ToBTOpEHNE U YrIyOICHUE 3HAHUIA 18.09.2023
OCHOBHBIX Pa3/IelioB Kypca 8 Kiaccay

6 Knaccudukarus XuMuueckux peaxiui bubnuorexa [JOK
0 Pa3JIMYHBIM MTPH3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMHUYECKOMN

7 eakiuu. [ToHsSTHE O TOMOTE€HHBIX U bubmorera [JOK
PCAKIHH. 25.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
[ToHsATHE O XUMHUYECKOM PAaBHOBECHH.

3 @DaKTOpBbI, BIUSIOLIME HA CKOPOCTh bubmuorexa [JOK
XUMUYECKON PEaKIIUU U TTOJI0KEHNE 27.09.2023 | https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI

9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakiuu 02.10.2023 | https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKOM

10 ncconpanuy. CUIbHBIE U Cl1a0ble bubmorexa LOK
A HHALHH. 04.10.2023 | https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI

11 HonHsle ypaBHEHUS peaKuii bubmotera [JOK

P peatdt 09.10.2023 | https://m.edsoo.ru/00add448
XuMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHMI B CBETE IIPEACTaBICHHI 00 bubmotera [JOK
. pea 11.10.2023 | https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYECKON TUCCOIIUAIIUU
XHMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEJICTABIICHUI 00 SJIEKTPOJMTHYCCKOM bubmotera [JOK
ped P 16.10.2023 | https://m.edsoo.ru/00add8b2

JUuccolainn



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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bubmuoreka [JOK

14 IT I
OHATHE O THAPOIHSC coIeH 18.10.2023 | https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK
1
> O600menme 1 CHCTEMATH3AIKA SHAHHH 23.10.2023 |  https://m.edsoo.ru/00addd12
16 [Tpaktuyeckas padora Ne 1. «Pemenune bubnuorexa [JOK
HKCTIEPUMEHTAIBHBIX 33129 25.10.2023 | https://m.edsoo.ru/00addbfa
KontpoabHasg padora Ne2 1o Teme
17 <<3§21€T H(I))JI';II/I:I/IPIIGCKZSI Hccr:lo TH;VI Ut bubmmorera [TOK
p a T 06.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIUU B PACTBOPax»
OO0mmas XxapakTeprUCTHKA TAIOTCHOB.
18 XUMHUYECKHE CBOICTBA HA IIPHMEDE bubmmorexa [TOK
PHMEp 08.11.2023 | https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopoa. CoisHas KUCIOTA,
19 XI/IMﬁ‘IeCIl(II/I: cioﬁCTBa MOJIYYEHHUE bubmmorexa [OK
’ i ’ 13.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[TpakTrueckas padota Ne 2 o Teme
20 «[Tonyuenne cOSTHON KHUCIOTHI bubmmorexa [OK
yi . N ’ 15.11.2023 | https://m.edsoo.ru/00ade348
U3y4YCeHHE € CBOMCTBY
Bbrurcnenus no ypaBHEHUAM
21 XUMHAYECKUX PEAKIIAI, €CIIU OJUH U3 bubmnorexa [IOK
pCarHi, A 20.11.2023 | https://m.edsoo.ru/00ade488
peareHToB JaH B U30bITKE
29 OO1as XxapakTepUCTUKA AIIEMEHTOB bubnunoreka [JOK
VIA-rpymnmnsl 22.11.2023 | https://m.edsoo.ru/00ade64a
Aimorponssie MOIUGUKALIUN CEPBL.
23 Haxox(p €HHUE ce LIII I/I(beé C(I)le I/IHGII)-II/Iﬁ B bubmnorexa [IOK
a p VH 27.11.2023 | https://m.edsoo.ru/00ade64a
npupoie. XUMUYECKHE CBONCTBA CEPHI
24 CepoBosopo, cTpoeHue, (hu3nueckue bubnunoreka [JOK
1 XUMHYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
25 Oxcuppl cepbl. CepHast KUCIIOTA, bubnuorexa [IOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00ade802

¢bu3nUecKue U XUMHUECKHE CBOICTBA, 04.12.2023 | https://m.edsoo.ru/00adea28
MIPUMCHCHHE

XHAMHUYECKUE PEAKLMH, JIEKALLNE B

OCHOBE IIPOMBIIIJIEHHOTO crioco0a

26 ITOJTY4EHUS] CEPHOU KUCIIOTHI. bubnuorexa [JOK
XUMHUYECKOE 3arpsi3HeHNE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaroILEen Cpelibl COCTUHEHUSIMU
cephl

97 Brruncieane MaccoBOU JTI0JIH BEIXOJA bu6mmoreka [IOK
MPOIYKTa PEAKIINH 11.12.2023 | https://m.edsoo.ru/00adec8a
OO011ast XapaKTepUCTUKA AIIEMEHTOB

28 V A-rpynmsl. A30T, pacnipocTpaHeHHE B bubnuoreka [IOK
npupoje, GU3NIecKre U XUMHIECKUE 13.12.2023 | https://m.edsoo.ru/00adeea6
CBOWCTBA
AMMuak, ero pusudeckue u

29 XUMHUYECKHE CBOWCTBA, MOTYYCHUE U bubmorexa [TOK

’ 18.12.2023 | https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas padota Ne 3 o Teme
30 «ITomyuyenue aMmmMuaka, U3y4eHHe €ro bubmorexa HOK
N ’ 20.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucjoTa, e€ pusndeckue u bubnunoreka [JOK
XUMHUYECKUE CBOMCTBA 25.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIeH
aMMOHHMSI B KQUeCTBE MUHEPATbHBIX

32 ynoOpeHuil. XuMudeckoe 3arpsa3HeHne Bubmmorexa LIOK

. 27.12.2023 | https://m.edsoo.ru/00adf518
OKpYXKarolei cpeibl CoeANHEHUSMU
azoTa

33 docdop. Oxeun bochopa (V) u bubnunoreka [JOK

¢dochopHas kucnora, puHUECKUE U 10.01.2024 | https://m.edsoo.ru/00adf68a
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XHMHHBCKHCCBOﬁCTBa,HOqueHHe

Hcnons3oBanue GpochaToB B KaUeCcTBE
MUHEPaAJIbHBIX YIOOpEHUH.

bubmmoreka [{OK

34 3arpsi3HeHNEe PUPOTHON CPEIbI 15.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
35 Yruepon, pacupocTpaHeHUE B IPUPOJIE, bubnuorexa [JOK
¢bu3nvecKkrne 1 XUMHYECKIE CBOCTBA 17.01.2024 | https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeponaa, ux Gusndeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJOTHIECCKUE bubmmoreka [{OK
pOOJIEMBI, CBSI3aHHBIE C OKCHIIOM 22.01.2024 | https://m.edsoo.ru/00adfebe
yraepona (1V)
37 VYroapHas KucioTa U €€ Cou bubmorexa OK
24.01.2024 | https://m.edso00.ru/00ae006¢c
[TpakTruueckas padota Ne 4 o Teme
38 "[lostydeHue yriieKuciaoro rasa. bubnuoreka [IOK
KauecTtBenHnas peakuus Ha kapOoHaT- 29.01.2024 | https://m.edsoo.ru/00ae027e
non"
[TepBoHauanbHBIC MTOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorera [JOK
31.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHECHUSX YTIIepoia
40 KpemHuwuii u ero coenuHeHUs Bubmorexa OK
05.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5. Pemenue
41 AKCIIEPUMEHTAJIbHBIX 337124 10 TEME bu6mmoreka [JOK
«BaxxHeie HeMeTauIbl U UX 07.02.2024 | https://m.edsoo.ru/00ae0bf2
COCJTMHECHUS»
KonTpoinbHas padota Ne3 1o Teme
42 «Baml:l){eﬁmﬂe l:IeMeTaJIJ'IBI 1 UX bubmorexa HOK
12.02.2024 | https://m.edsoo.ru/00ae0el8

COCAUHCHU
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OO11ast XapakTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.
Merammueckas CBs3b U

bub6mmoreka [{OK

43 MeTaJuTn4YecKas KpUCTATNIecKast 14.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUYECKUN Psiji HAllPsDKEHU N brbmmorexa [OK

19.02.2024 | https://m.edsoo.ru/00ael156
METaJJIOB
OO6mmwme crocoOb! MOTYISHHS] METAIIOB.

45 CrutaBsl. Beruncienys no ypaBHeHUAM bubnuoreka [IOK
XAUMUYECKUX PEaKINi, €CIIN OJTUH U3 21.02.2024 | https://m.edsoo.ru/00ae1156
peareHTOB COJICPKUT MPUMECH

46 [TonsaTHe 0 KOPPO3UH METAIIIIOB Bubmmorexa [JOK

26.02.2024 | https://m.eds00.ru/00ael278
bu6mmoreka [IOK

47 [lenotrbie MeTALIL 28.02.2024 | https://m.edsoo.ru/00ael4b2

48 OKcuapl ¥ TUAPOKCUBI HATPUS U bubnuoreka [JOK
KaJus 04.03.2024 | https://m.edsoo.ru/00ael14b2

49 Illenoyno3eMeNnbHBIC METAJLIbI — bubnuoreka [JOK
KaJIBIIUM ¥ MarHuf 06.03.2024 | https://m.edsoo.ru/00ael5e8

50 Baxueinme coequHEHNS KaJIbLIUs Bubmorexa OK

11.03.2024 | https://m.edsoo.ru/00ael5e8

51 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN 13.03.2024

59 JKEcTKOoCTh BOMBI M CIIOCOOBI €& bu6mmoreka [JOK
YCTpaHEHHUS 18.03.2024 | https://m.edsoo.ru/00ae1886

53 IIpakTuyeckas padora Ne 6 o Teme bubnuoreka [IOK
"YKEcTKOCTh BOALI U METOBI €6 20.03.2024 | https://m.edsoo.ru/00aelae8
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ycTpaHeHHs"

. bubnmoreka [JOK
>4 ATIOMHHHH 03.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
THJIPOKCUA 08.04.2024 | https://m.edsoo.ru/00aelc64
bubmmoreka [IOK
5 Keneso 10.04.2024 |  https://m.edso0.ru/00ae1d86
57 Oxcuibl, THAPOKCUIIBI U COJIM JKeJle3a bubnuoreka [JOK
(1) u xenesa (111) 15.04.2024 | https://m.edsoo.ru/00ae35e6
58 O0o0IIeHre U CHCTeMaTH3alns 3HaHU ! 17.04.2024
[IpakTrueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmuorexa [JOK
«BaxxHenme MeTaJlJTbl U UX 22.04.2024 | https://m.edsoo.ru/00ae3de8
COEJIMHEHUS
Brruncnenus no ypaBHEeHUSIM
XMUMHUYECKUX PEeaKLUi, eCIu OJUH U3
60 peareHTOB JIaH B U30BITKE WIIH bubnuoreka [JOK
COJICPXKUT pUMecH. Berunciienns 24.04.2024 | https://m.edso00.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TIPOAYKTa
peaxkiuu
61 O000111eHIE U CUCTEMATHU3AIIUs 3HAHUN 99.04.2024
KonTponsnas pabora Ne4 no teme
62 «Baxuelmme MeTamibl 1 UX 01.05.2024
COEIMHEHUS
63 BemectBa u matepuansl B bu6mmoreka [JOK
MOBCEIHEBHOM KU3HH YEIOBEKA 06.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE bubnuorexa [IOK
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OKpYXarollen cpebl 08.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponb xumuu B periennu 1 bubmuorexa [IOK

HKOJIOTUIECKUX MPOOIIeM 13.05.2024 | https://m.eds0o.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U 1 bubnuorexa [JOK

CUCTeMAaTH3aIlHs 3HAHUHA 15.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHNE 1 1 bubnnorexa [JOK

cUCTeMaTH3alus 3HaHUH 20.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHbiit ypok. O6o01IeHNE U 1 bubnuorexa [JOK

cHCTeMaTH3aIHs 3HAHUH 22.05.2024 | https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJIS1 YYEHUKA
Kyzuernosa H.E., TuroBa .M., I'apa H.H. Yuebuuk «Xumus» 9xnacc, — MockBa M3naTenbckuii eHTp
«Benrana - I'pad», 2013.

METOJINYECKHUE MATEPHAJIbI JIJIAA YYUTEJISA

Kysznenosa H.E., JleBkun A.H. «3anaunuk no xumum» 9 kiacc— Mocksa M3narensckuil nentp «BeHnrana -
I'pad», 2017.

AxmeroB M.A., I'apa H.H. Metonudeckoe noco6ue 9 knaccol — MockBa M3narenbckuii nenTp «Benrana -
I'pad», 2014.

MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbBI CETH UHTEPHET
Poccuiickas snexkrponHas mkosa, Yuu.py, POUI, Perry OI'D

XHAMUA» U CAaUT I yduTens «5 uay Ha ypoK XUMHM»

http://him.1september.ru Eaunas xomtekuus LIOP: TIpeameTHast KOIEKIHS «XHUMHESD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC IKCTIEPUMEHTBI: XUMHUSIL.
Konnexnust Poccuiickoro o01eodpazoBaTesbHOTO moprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii http://www

alhimik.ru Bcepoccutiickast onmummuaia MKOIbHUKOB 110 XMMHUN

http://www.chemistry.ru JlucraninonHas oJMMITHAA 10 XUMHUH: TEJIEKOMMYHUKAITHOHHBIH
00pa30BaTeNIbHBIN MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraniinonHblie 3BpUCTHUECKUE OJIMMITHAIBI IO
XUMHUH

http://www eidos.ru/olymp/chemistry 3anuMarebHass XUMHST

http://www 104.webstolica.ru Knaccudukarims XuMHUECKHX peaKkIuii

http://classchem.narod.ru KouTpen — Xumus 17151 BceX: yueOHO-UHGOPMAIIMOHHBIH CaiT

http://www. nanometer.ru OHjIaiiH-ClIpaBOYHHK XUMHUYCCKHX 37eMeHToB WebElements
http://webelements.narod.ru ITomynspHast OUOTHOTEKA XMMHYCCKHX 3JICMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueGHbIC 1 CrIpaBOYHBIC MATEPHAITBI [T0 XUMHUH

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumun

http://chemworld.narod.ru Caiit «BupryaibHas XuMHYECKaAsK [IIKOJIA

http://maratakm.narod.ru Caiit «Mup XuMHN»

http://chemistry. narod.ru XuMuK.py: caiiT 0 Xumuu

http://www.chemport.ru Xumuueckuii ceppep HimHelp.ru: yueOHbIe 1 cripaBOYHbIE MaTEPHAIIBI
http://www himhelp.ru Xumus: Martepuansl «Bukuneann» — cB0OOIHOM SHIUKIONEINN
http://ru.wikipedia.org/wiki/Xumus Xumus Ais BceX: WIUTIOCTPUPOBAHHBIE MaTePHAIIBI 110 OOIIEH,
opraHu4eckoil u Heopranmueckoi xumuu http://school-sector.relarn.ru/nsm Xumus u sxu3ub — XXI Bek:
HAYYHO-TIOMYJISIPHBIH KYypHAI

http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IlIkoIpHHKaM O XUMHH: CAUT XUMHUIECKOTO
¢daxynbTera Antl'Y

http://www chem.asu.ru/abitur DiekTpoHHass OMOIHOTEKA M0 XUMUH U TEXHUKE
http://rushim.ru/books/books.htm DnextponHas OubnHoTEKa yUeOHBIX MATEPHATIOB 110 XUMHHU Ha MOPTAle
Chemnet

http://www.school2.kubannet.ru Durmknonenust «IIpupoaa Hayku»: XuMus
http://elementy.ru/chemistry
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