rocyJapcTBeHHOE O10/pKeTHOE 001Ieo0pa3oBaTenbHOE yupexaeHue CaMapckoi 001acTH TUMHA3HS
uMeHH 3aciyxeHHoro yuutens Poccuiickoit @enepanuu Cepres BacunseBuua baiimeHoBa ropoaa
[ToxBucTHEBO ropojackoro okpyra IloxsuctaeBo Camapckoii odnacTu

«IPOBEPEHO» «YTBEPXJAEH O»
3amecturelnb qupekTopa rno Y BP . o. nupexropa 'BOY rumuazumn
I'bOY rumuazumn uMm. C. B. baiitmeHnoBa
nM. C. B. balimeHoBa ropozaa [loxBuctHeBO
ropoza [ToxBucTHeBO / A.A. bouapoBa/

/E.1O. ITaB1oBa/ ITpuka3z Ne 287 - on
«30» aBrycra 2023 1. oT « 31 » aBrycra 2023 1.

AJanTHPOBaHHAS1 OCHOBHAas 0011e00pa3oBaTe/IbHasi MPOrpaMmMa
OCHOBHOI0 0011ero 00pa3oBanus o0yuyawiuxcs ¢ 311P
[Ipeamer xumus (6a30BbIil YPOBEHB)
Kiacc 8 -9
OO011ee KOJIMYECTBO YacoB M0 y4eOHOMY IJ1aHy cocTaBisieT 136 yacoB: B 8 kiiacce
— 68 yacoB (2 yaca B Heieq10), B 9 Kiacce — 68 yacoB (2 yaca B HEJIEIIO).

CocraBnena B cootBercTBuM ¢ denepanbHoi pabodeil mporpaMMoi o XUMHUH.

VYuebnuk: «Xumus 8 Kinacc» - yaeOHUK JIsi 0011e00pa30BaTEIbHBIX YUPEKICHUM.
Aptop: O.C. Tabpumensn, W.I'. OctpoymoB, C.A. CnankoB, Mocksa,
«IIpocBemenue», 2022 T.

VYuebnuk: «Xumus 9 kiaccy - yaeOHUK JIst 0011e00pa30BaTeIbHBIX YUPEKICHUM.
Astop: O.C. Tabpuensn, W.I. OctpoymoB, C.A. CnagkoB, Mockaa,
«IIpocBemenuer, 2022 r.

MoagnucaH undpoBon NoANUCHIO:

BN- GU 0. muperops, oTE0Y «PACCMOTPEHO»

Noxancmens, CN=Boumposa s Ha 3aceganuu MO

Lo carpona, Eso_svu_gymn@ yUYUTENNEN €CTECTBEHHOHAYYHBIX JUCIUILINH

‘ \ Ao oATaCpXaRo STt [Iporokon Ne 1 ot « 29 » aBrycra 2023 .
l ‘ Caamoton strace rioeneTeee pyyopoauTens MO Cuneriasona 1.B.
Oata: 2023.08.31 22:24:24+04'00' (HOHHHCB)

2023-2024 y4eOHbIH roj



MNOSICHUTEJBbHASA 3AIINCKA

AnantupoBaHHas paboyasi mporpaMma 1o XUMHH JiIsl 8-9 Kjjacca cOCTaBIICHA
Ha ocHoBe DAOII OOO mns oOywaromuxcsi € 3aJ€pKKONW ICHUXUYECKOTO
pazButus (3I1P, Bapuant 7.1). Pabouass mporpamma mjigs OOydYaroIIMXCA C
3aJIEPKKOM TCUXUYECKOTO PAa3BUTUSA TMPEACTABISIET cOO0W 00pa3oBaTENbHYIO
nporpaMMmy, aJanTHUPOBAHHYIO i1 OOyYeHHs, BOCIHTAHUS U COLUATHM3AINH,
00y4aroIuXxcs ¢ 3aAePKKOM IMCUXUYECKOTO Pa3BUTHUS C YIE€TOM OCOOCHHOCTEH HX
NCUXO(PU3NYECKOTO  Pa3BUTHUS, HWHIUBUIYAIbHBIX BO3MOXHOCTEH, OCOOBIX
o0Opa3oBaTeNbHBIX MOTPEOHOCTEH, O0ECIEeUUBAIONIYI0 KOPPEKIMIO HapyUICHUH
Pa3BUTHS U COLIMATIBHYIO Al TAIUIO.

Io pe3yJbTaTam KOMILJIEKCHOT0 NCHX0JI0T0-MeHKO-
nearoru4eckoro odcjieJ0BaHus yCTaHOBJICHO, UTO B Kiacce o0ydaercs peOeHOK
C OTPaHUYCHHBIMH BO3MOXHOCTSIMU 310poBbs (3[1P, Bapuant 7.1.) u Hyk1aercs B
OpraHu3alliy CIEeNUABHBIX 00pa30BaTENIbHBIX YCIOBUH.

O6mmmu st Bcex oOywarommxcs ¢ 3[IP  sgBusitoTcst  TPYIHOCTH
MIPOM3BOJIBHON CaMOPETYJISIIUNHU, 3aMEUICHHBI TEMI U HEPaBHOMEPHOE KaueCTBO
CTAaHOBJICHHSI BBICIIMX MCUXWYECKUX (DYHKITUH, MOTHBAITMOHHBIX U KOTHHUTHBHBIX
COCTABJISIFONIMX TIO3HABATENBLHON JesATeabHOCTH. JlJI1 3HAYUTEIBLHOM YacTH
oOyuvaromuxcs ¢ 3[IP Tunuuen neduuUdT HE TOJBKO MO3HABATEIBHBIX, HO H
COLIMAJIbHO-TIEPLIETITUBHBIX U KOMMYHHUKATHBHBIX CIIOCOOHOCTEHA.

[Ipu opranuzanuu oOy4eHHsS Ha YpOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs
CIIEyeT YYWUTHIBaTh OCOOCHHOCTH IO3HABATEJIBLHOTO Pa3BUTHS, SMOLMOHAIBHO-
BOJICBOUM M NTUYHOCTHOM cdepnl obyuaromuxcs ¢ 3I1IP, cnennduky ycBoeHus: umMu
y4eOHOro MaTepHaia.

IIporpamma HanpaBJ/ieHa Ha:

-OpTraHu3alMIi0 Tpolecca OOydeHHs] ¢ THOKMM BapbUPOBAHHEM MPEIMETHOTO
COJIEpKaHUs M UCTIOJIb30BAHMSI COOTBETCTBYIOIINX METOJIMK U TEXHOJIOTUM;
-MHAUBUAYATBHBIN TeMn o0ydenus ooyuatomuxcs ¢ 311P;

-TIOCTOSTHHBINT MOHUTOPHUHT PE3yJIbTaTUBHOCTH OOYUCHUS;

-IPUMEHEHNE CIEIHaTbHBIX METOJIOB, IPUEMOB MU CPEACTB OOyUYeHHUS, B TOM
YHUClie CHEIHATIN3UPOBAHHBIX KOMITBIOTEPHBIX TEXHOJIOTUN, JAUJAKTUYECKUX
MOCOOMH, BU3YaJIbHBIX CPEACTB, OOCCIEUYMBAIONINX pPEATH3AINI0 «O00XOTHBIX
IyTE» KOPPEKIIMOHHOTO BO3/ICUCTBHUS;

-o0ecriedyeHue 0coOOM  MPOCTPAHCTBEHHOM M BPEMEHHOM  OpraHu3aluu
0o0pa3oBaTeNbHOM Cpebl.

Conposoxaenne odyyawimuxcs ¢ 3IIP npexycmarpuBaer ciaeaywinmue BUAbI
aupdepeHIMPOBAHHON TOMOILLM:

-yéTkoe 0000IIeHHe KaXXIoro ero aTtama (MpoBEpKa BBHINOJHEHUS 3aJaHus,
00BbsSICHEHHE HOBOT'0, 3aKpEIVICHHE MaTepuasia u T.1.);



-00BsICHEHHE HOBOTO Y4€OHOTO MaTepuaa 1mo 4acTsiM;

- ICHasl ¥ KOHKpETHas (hOPMYITUPOBKA BOIIPOCOB YUUTEJIS;

-MHJUBHUIyaJbHBIA TEMI BHITIOJHEHUS 33/IaHU;

-HarJsiJHOE TOAKpEIUIeHHe HWH(OpMaluu, HWHCTPYKIMM: KapTHUHHBIC IUIaHBbI,

OIOpHBIE, 0000IIAIONINE CXEMbI, KAPTOUKU-ITOMOIIHHUIIBI, KOTOPBIE COCTABIISIOTCS

B COOTBETCTBHUH C XapaKTEPOM 3aTPyIHCHHUI NMPU YCBOCHUU yUeOHOTO MaTEpHaIa;

-TUTAHBI-AJITOPUTMBI C YKa3aHUEM TOCJIEIOBATEIIBHOCTH ONepaIiiii, HEOOXO0IUMbIX

JUTSL petieHus 3a/1a4; oOpasiibl pelieHus 3a/1a4y ¥ MOoIIaroBble MHCTPYKIUU U T.I.

[IporpammMa 1Mo XMMHM Ha YpOBHE OCHOBHOTO OOLIEr0 00pa3oBaHUs

COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeAepaqbHOl padoyeil mnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUU MPENogaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o XuMuM JOa€T MPEACTABICHHE O ILENsAX, OOIIed cTpaTeruu
oOy4eHHMs, BOCIUTAaHUA M pa3BUTHUSA, OOYYAIOIIMUXCSA CPEICTBAMH y4eOHOTO
MpeaMeTa, YCTaHABIIUBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeayCcMaTPUBAET pPaCIpENEICHUE €ro Mo KiaccaM M CTPYKTYpUPOBAHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHUS XUMHHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOTO Ipolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIUXCs, ONpeaesseT BO3MOXKHOCTH IIpeaMera IS
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE II€JIEH U3ydeHus peaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETLHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWE XUMHUHU CJIYKUT OCHOBOU i (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaromierocs, ero MpeACTaBICHU O MaTEePUATBLHOM EIWHCTBE MHUPA, BAXKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUs TiI00agbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (DOpMUpOBAHME MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
OoOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTEIhHOCTH,



OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKAX YMEHUW, HEOOXOIWMBIX KakKk B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU I€SITEILHOCTH;

3HAKOMHUT CO CHENMU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOUXCs;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKM XMMHUH Ha ONPEIEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero oopa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHHU U HEKOTOPBIX OTJEIBHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(PopMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHITUI O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHBI [0 TMPUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
pPa3HOro ypOBHSI:

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

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHUH aTOMa U XUMUYECKOM CBSI3H;

— TpeACTaBIeHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyrOMY, BBITIOJHSA (PYHKIMU OOBICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMBbIX BEIIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€¢ CHCTeMHOW NpHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.



[Ipy wu3yuyeHUHM XUMHUH TOPOUCXOAUT (HOPMHUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAYKH Kak 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro IpeIMeTa COCTOMT B (POPMHPOBAHMM CHUCTEMBI XMUMHUYECKHUX
3HaHUN — BaXKHEUIIUX (AKTOB, MOHIATHUH, 3aKOHOB M TEOPETHUUECKUX IOJIOKEHUH,
JOCTYITHBIX O0OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3bIKa HayKdh, B
OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3yYEHUU BELIECTB U
XMMHUYECKUX peakluid, B (GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHUH B Y4YeOHO-IIO3HABATEIbHOM U  y4eOHO-HCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBHJ OE€30MacHOrO OOpalleHHsl C BELIECTBAMHU B
ITOBCETHEBHOM KU3HH.

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

— (opmMupoBaHHE MHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIOBUSM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOyJaromuxcss K CaMOCTOSTEIbHOM ITO3HABATEIbHOM JESATEIHOCTH, HAayYHbBIM
MeToJlaM NO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIUMUCS
OMbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHLIUI), UMEIOIIUX YHUBEPCAIBHOE 3HAYEHHUE IS
Pa3IUYHBIX BUIOB JIEATEIbHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHATILHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKPYXaIOLIEr0 MHUpA, MCIHOJIb3ysd 3HAHUS W OMbBIT, MOJYYEHHBIE NMPU U3YYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B MOBCEIHEBHON JXU3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BbIPAOOTKH 3KOJOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B UENAX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEHU IPUPOIHOUN CPEBIL;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiisi U HANpPaBICHHOCTU AAJbHEUIIErO
oOy4eHus.



OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 001Iero oopa3oBaHus, COCTaBIsET B 8 Kiacce — 68 dacoB (2 yaca B
HEJICITIO).

Conepxkanne oOydeHHsI COOTBETCTBYET cojiep:kanuio odydeHusi mo ®OOII

000.

COJAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKa. XUMHS B CUCTEME HayK.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATperaTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTojax MO3HAaHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CnocoOnI pazeneHust cMecei.

ATOMBI U MOJICKYJIbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClI0KHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHocuTeNbHAsT MOJICKYJIsIpHAasi Macca. MaccoBasi 0Ji1 XUMHUECKOTO dJIEMEHTa B
COCIMHEHUHU.

KomnuectBo BemiectBa. Monb. MonsipHas macca. B3anmMocBsi3p KOIU4yecTBa,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XAMHUYECKUX COCIUHECHUMU.

du3nUecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCY0M, paBujiaMu paboThl B JabOpaTopuu u
npuéMamMu o0pallleHus ¢ JIabopaTOpHBIM O000PY/I0BAaHUEM, U3YYCHUE U OMHCAHUE
¢bu3nYecKkux CBOWCTB OOpa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUH, MPOKATMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHA
menu (II) npu HarpeBaHuM, B3auMOJEHUCTBHE kKefe3a ¢ pacTBopoM cosn Menu (11),
U3Y4YCHHUE CIOCOOOB PA3JCJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PUIbTpoBaHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKU MOBAPEHHON
COJIM, HAOMIOJIEHHWE W  ONHCaHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIbITA,



WJUTIOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MAcCChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

Ba:kHeiilmue npeacTaBuTe/ I HEOPraHNYECKUX BeLIECTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopon — anemMeHT U mpocToe
BelecTBo. Haxoknenue kuciopoga B TpUpoe, (DU3MYECKHE M XUMUYECKUE
cBoictBa (peakiuu ropeHus). Oxcunabl. Ilpumenenne kucnopoaa. CrocoObl
MOJly4YeHHUs] KUCIOpoJa B JIabopaTOpUU H MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoja B mpupoze. O30H — auioTporiHas MoAuUKaIus KUcaopoaa.

TernoBoit 3hdEeKT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bopopon — snemMeHT m mpoctoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
noxyuyeHus. KucnoTsl u comnu.

Monsipabiii 00bEM ra3oB. PacyéTsl M0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacepileHHble ¥ HEHACBIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1s1 BEIIeCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bojbl B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcuapl. Kiaccudukanms
OKCHUJIOB:  coyieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHmil. PU3MYECKHE W XMUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[TomydyeHue conen.

['eneTnueckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXE, MTOIYUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHusi TOpeHus (Mmoxkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE HX CBOWCTB, MOJYy4YEHUE, COOMpaHHE, PACHO3HABAHME W HU3YUYCHHE



CBOMCTB BOJOpoJia (ropeHue), B3auMojeiicTere Bojopoaa ¢ okcuaom menu (II)
(BO3MOXKHO HCIOJIB30BaHUE BHAEOMATEpPUAIOB), HaOIIOEHNE 00pa3IOB BELIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEH pPAcCTBOPEHUS BEIIECTB C
pa3IMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIed pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUJEOMATEpPUAIIOB),
uccieqoBaHne 00pa3lOB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IEIOYEH,
uzydyeHue B3aumojieiictBua okcuga meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI,
KHCJIOT C METajulaMHi, pEeakUWil HEUTpaU3aluH, IOIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METaJIa JAPYTMM W3 PacTBOpa COJIU, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad M0 TeMe «BaXHEeWIne KIacChl HEOPraHUYECKHUX
COCOUHECHUI.

Hepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHX
ieMmeHToB JI. U. MenaeneeBa. CrpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUuU

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonHas u  JJIMHHONEpUOAHAs  (OPMBI
[Tepuoauueckout cucrembl xumuueckux sneMeHToB [. M. MenneneeBa. [leprobl
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnel. Dnektponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme . . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTUA Hayku W mnpaktuku. . M. MenneneeB — yd€Hbli u
rpaxJaHMH.

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

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuyeckuui IKCnepumenm:



u3ydeHre oOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TUAPOKCHJIA LHMHKA C PACTBOPAMU KHUCJIOT W UIEJNOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakiu pas3ioKeHHs], COSTUHEHNUS).

Mescnpeomemnbnie ceasu

Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 8 KJlacce
OCYULIECTBJISIETCS 4€pe3 HCHOJb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHATUH, TaK U MOHATHUH, SBJISIOIIUXCS CUCTEMHBIMU JIJI OTICIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIE TOHSTHS: HAyYHbIN (akT, TUNOTEe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TePUOIUIHOCTh, HAOIOIEHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOpPHBIE MOPOJIBHI,
II0JIE3HBIE HUCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.

9 KUJIACC

BemecTBO M XMMHUYECKasl peaKUMs

[Teprnonnueckuii 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XAMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IIEPUOJIOB, KM, KaJIbLUUs U HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKHUX
COEMHEHUM, TEHETUYECKAs CBS3b HEOPraHUYECKUX BELIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKHE
YpaBHEHMUS.



[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peaknusX. [IOHSITHE 0 TOMOTE€HHBIX M TE€TEPOTECHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIUSIONIME HAa CKOPOCTh XUMHMYECKOM pEaKkIUMu MU TOJIOKEHUE XHUMHUYECKOTO

paBHOBECHS.
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIHH. CocraBieHue  ypaBHEHUI

OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BAaHUEM  METOJA
AJIEKTPOHHOTO OaaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOIIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakunu noHHOro oOMeHa. Y cioBus NPOTEKaHUs peakuii HOHHOrO OOMEHa,
IIOJIHBIE M COKpPAlIEHHBIE HOHHBIE ypaBHEHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBAHMM UM cOJell B CBeTE€ MPEACTaBICHUHA 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiui Ha HOHBI. [loHATHE O THIPOIU3E CONei.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTANIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakluu
OT BO3JICUCTBHUS PA3JIMYHBIX (DAKTOPOB, HCCIEIOBAHUE AIEKTPONPOBOAHOCTU
pacTBOpPOB BEIIECTB, MpoLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BOBMOXKHO  MCIIOJIb30BAaHME  BHJEO  MaTepuasioB), IMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKM  MPOTEKaHUsT  peakuuid  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, o0O0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX — peakuui
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUMi HA HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanbl U MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajOoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBUE C METalJlaMy, HEMeTaUlaMy, IIeJIo4aMH). XJIOPOBOAOPO/I.
ConsiHast KucCIoTa, XMMUYECKHE CBOMCTBA, IMOJyYECHHE, NMpUMEHEHHe. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHeWnue XJIOpHUIbl U HX
HaXO0XKJEHUE B IPUPOJE.

OO6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKHue CBOICTBA



MPOCTBIX BELIECTB — KHCIOPOAa U CEPbl. AJIIOTPONHBIE MOAU(PHUKAIIMN KUCTIOPOIa
U cepbl. XUMUYecKue cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U
XUMHYECKHe cBOMCcTBa. OKCHUIIBI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kucioTa, (Qu3nyeckue M XUMUYECKHE CBOMcTBa (0OlIMe Kak
MpEACTaBUTENST Kjacca KHCIOT W chenuduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOCO0a MOJMY4YEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cynbdar-uon. HaxoxxneHnue cepbl U €€ COCNMHEHHMA B mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpeibl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakrtepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
busnyeckue U XuMHIeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MONyuyeHrue u npuMenenue. Cou aMMOHUS,
X (GU3NYEeCKUEe U XUMUIECKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHAs peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOoMydeHHe, (QU3MUECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaJIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HEHUE OKPYXKAIoUIe Cpebl COEAMHEHUAMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI U BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (Gochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u dochopHas kuciaora, Pu3ndecKue U XUMUIECKHIE CBOMCTRA,
nosryuerue. Mcnonp3oBanue GpocdaToB B KAYECTBE MUHEPATHHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHUsS.  YIJIepoA,  aJUIOTPOIHBIE
Monu(duKaMKu, pacrupocTpaHeHWe B TpUPOAE, (U3MUecCKHe W XUMHUYECKHUE
cBoricTBa. Ancopomuus. Kpyrosopor yriepona B npupoae. Okcuapl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJlyYeHUE W TMPUMEHEHHE. DKOJOTMUYECKHEe TPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a rino0anbHOrO TOTEIJICHUS KJiUMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHayabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KACTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOJIYKTHl WX TepepaboTku (O€H3WH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTe 0 OMOTOTUYECKN Ba)KHBIX BEIIECTBAX: XKHUpax, OelKax, yriieBojgax — U UxX



poJii B KM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHCHUIM.

Kpemuuii, ero ¢Qusmueckne u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npumeHenue. CoenuHeHHs KpemMHUsi B mpupoje. OOmime mnpeacTaBieHus 00
okcuzge kpemuus (IV) u kpemuueBor kucinore. CUIMKAThl, UX MCIOJb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxHeline CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiempr 6€30MacHOrO HMCIOIb30BAHMUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOW JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBEICHNE KAYECTBCHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpazmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BAHUE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YCHUE XUMHYECKUX CBOMCTB
pa30aBlIeHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdart-
WOH W HAOJIOJeHWE TpHu3HaKa €€ MPOTEKaHWUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, (¢ochopa M HUX COEIUHEHHA (BO3MOYKHO HCIOJIb30BaHUE
BHUJICOMATEpUAIIOB), 0Opa3liaMu a30THBIX U (POCHOPHBIX yIOOpPEHUM, MoydeHue,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB aMMHaKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHue NMpu3HaAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO UCI0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHue Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHHUE C
MPOLIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTUBOTras3a, MojyuyeHue, coOupaHue, pacrio3HaBaHWE U M3yUCHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peakluuil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEePUMEHTATbHBIX
3a7a4 1o teMe « BaxxHene HeMeTaJUIbl U UX COCIMHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtayindeckasi CBsi3b U
METAJUIMYECKass ~ KpPUCTA/UIMUECKas  pemi€Tka.  DJIEKTPOXUMHUYECKUU  pAll
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKUe CBOMCTBAa MeTauioB. OO0mue
crocoObl Toy4eHus: MeTaioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE



CrocoOBI 3amuUThl UX OT Kopposww. CruiaBel (CTaslb, YyTyH, AIOPATIOMUHUMH,
OpoOH32a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [leppoanyeckon cucremMe XMMHYECKHUX
sanemeHToB . 1. MenpaeneeBa, CTpOCHHE MX ATOMOB, HAaXOXKJICHUE B MPHUPOJE.
dusznyecKkue U XMMHUYECKHEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kamus). OKCUIbsl U
TUJIPOKCUABI HaTpus W Kanuda. [IpuMeHeHHWe WIENOYHBIX METAUIOB MW HUX
COCIUHCHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHuid W KajJdbLIMH: TOJIOKEHHE B
[Tepuomuueckon cucremMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblius. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AlroMuHUN: TTo1okeHue B [leprondeckoi cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE atoma, HAXOXAcHWE B mpupojae. dusznmueckue u
XUMHUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHbIE CBOICTBA OKCUAA U THAPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoEHHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu kenesa (I1) u xemnesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0Opa3llaMd METAJIOB W CIUIABOB, HX (DU3NYSCKUMU
CBOMCTBAMH, M3Y4YEHHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
Ka4eCTBEHHBIX PEAKIMii Ha MOHBI: MarHus, KajblWs, aJlOMUHMS, ITUHKA, Keje3a
(IT) u xeneza (III), mequ (II), HaGnroAEHNE U OMMCAHUE MPOLECCOB OKPALIUBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [IMHKA, PEIICHUE YKCIICPUMEHTAJIbHBIX 3a71a4 M0 TeMe «Baxknenime
METaJlJIbl U UX COCMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuasnbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momoris mpu
XAMUYECKUX 0KOTaX U OTPABJICHUSAX.



XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHIIEHTpalus Bemiects, nainee — [1/1K). Ponb xumMuu B pemieHnn 3K0JIOrHYeCKUX
npobJieM.

Xumuueckuii IKCnepuMeHm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmubnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUH XMUMHHM B 9 Kiacce
OCYUIIECTBJISIETCSL 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEepUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IapPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duznka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsj, MPOBOJHHKH,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKas
peméTKa, CIUIaBbl, (PU3NYECKHE BEJIIMYUHBI, €AUHUIBI W3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, d3KOCHCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MuHEpanbl, TOPHBICE TMOPOJIHI,
M0JIE3HBIE UCKOIAeMbl€, TOILIMBO, BOJAHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIM4HOCTHBIE, METamnpeIMETHbIE U TPEAMETHBIC pPe3ylbTaThl OCBOCHUS
oboyuarorumucsi ¢ HOJJA ®AOIT OO0 nmns obywaromuxcs ¢ HOJIA (BapuaHT
6.1) coorBerctByror ®PI'OC OOO c¢ yyeroM HX O0COOBIX 00pa30BaTEIIBHBIX
MOTPEOHOCTEH.

JIM4HOCTHBIE PEe3yabTaThl JOKHBI MAKCHMAIILHO 00ECIICYHUTh COIUATA3AIINIO
oOyuaromuxcs ¢ HOJJA ¢ yueroM nx oOpa3zoBaTeiabHbIX MOTPEOHOCTEH, PopMuUpys
y HUX WHIWBUAYaJIbHO-THYHOCTHBIE KauecTBa W COIHMAJbHBIC (KU3HCHHBIC)
KOMIETeHIIMH. JINIHOCTHBIE Pe3yabTaThl HAMIPSIMYIO CBSI3aHBI KaK C TPEIMETHBIMU
U METanpeAMETHBIMH pe3ybTaTaMu, TaK U ¢ pe3yiabTaTamu ocBoeHwus [TKP.

K >KM3HEHHBIM KOMIICTEHIIMSIM, HEOOXOJIMMBIM I IOBBIIICHUS KadyeCcTBa
»ku3nau i ¢ HOJZIA, MOKHO OTHECTH CIEIYIOIIHE:



c(hOPMHUPOBAHHOCTh HABHIKOB MPOCTPAHCTBEHHOW H COIMAIBHO-OBITOBOM
OpPUEHTUPOBKU, MOOUIILHOCTH;

c(OPMHUPOBAHHOCTh  pPEAIbHBIX  MPEJCTAaBICHUH O  COOCTBEHHBIX
BO3MOYKHOCTSIX M OTPAHUYECHUSX 3/I0POBbsl, 0 HEOOXOJUMOM >KHU3HEOOECIIEUEHUH,
CIIOCOOHOCTH BCTyNaTh B KOMMYHHUKAIIMIO CO B3pOCIBIMA TI0 BOIPOCAM
MEJUIIMHCKOTO COMPOBOXKIEHUS W CO3JaHUsl CIEUUAJIbHBIX YCIOBHHA  JIJIst
npeObiBaHUsT B 00pa3oBaTeNIbHOM OpraHU3alllM, COOOIIAaTh O CBOUX HYXKIaX U
npaBax B 00pa3oBaTEIbHON OpraHU3aluy;

cOPMUPOBAHHOCTh ~ COLIMATBHO-OBITOBBIX ~ yMEHHUW, HEOOXOJUMBIX B
PYTUHHOM KHU3HU (CaMOCTOSITENILHOE MOCEIIEHNE TyalleTa, OpraHu3alus padouero
MecTa, TIepeoieBaHne Ha YPOK (DU3KYIbTYphl U JAPYTHe YMEHUs), HACKOJIBKO 3TO
BO3MOXKHO B KaKJIOM HWHAMBUIAYAJIbHOM Ciy4yae pa3BUTHS OOydaroIerocs ¢
HOIIA;

c(hOpPMHUPOBAHHOCTh YMEHHUSA OO0pamarbcsi € MPOChOOH K OKPYKAIOIIUM,
0COOEHHO B cuTyaluu, korga ooyyatomuiicas ¢ HOJIA numieH Bo3MOKHOCTH ceOst
CaMOCTOATENLHO O0CTY>KUBaTh, MOJJEPKATh PAa3roBOP, KOPPEKTHO BBIPA3UTH
OTKa3, COYYBCTBUE, 0OJIarOJapHOCTh, HUCIOJIb30BaTh  pa3HbIE  BapPUAHTHI
KOMMYHUKAIIUH JIJIs1 PeIIeHUs KaKOH-1100 TpOOIeMHOM CUTYyaIuu;

c(hOPMHUPOBAHHOCTh OCMBICIICHHBIX MPEACTABICHUNA O pealbHOW KapTHHE
Mupa (coOirofeHue TpaBWJI OE€30MACHOCTH JKH3HEICSITCIHPHOCTH, YTOYHEHUE,
pacuimpeHue, ynopsiouuBaHuE MPEJICTABICHUN 00 OKpYKaroleM MPUPOIHOM U
COI[MAJILHOM MHUPE);

c(hOpPMHPOBAHHOCTh YMEHUSI CAMOCTOSITEIIBHO U 0€301TacHO TEPEABUTATHCS B
3HAKOMOM ¢ HE3HAKOMOM TIPOCTPAHCTBE C WCIIOJIB30BAHUEM CIIEIIUAIBLHOTO
000opy10BaHUS;

c(OpMUPOBAHHOCTh TUPPEPEHIIUPOBAHHBIX U  OCMBICIEHHBIX COIJIACHO
BO3pAacTy IPEACTABICHUM O COLMAIBHOM OKPYKEHUH, HEHHOCTIX U COLMAIbHBIX
poJsix (3HaHUE MpaBWJI U HOPM OOLIECTBEHHOI'O MOBEIEHUS, HUCIOJIb30BAHUE HX,
YMEHUE OLEHHUBAaTh CBOE COLMAIBHOE OKPYKEHHE, YMEHHE HCIOJIb30BaTh
IPUHATHIE B 00ILIECTBE COLIMATIbHBIE PUTYAJIBI U IPYTHE YMEHHUS).

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHS MPOrPaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHUS XMMHUU B E€IUHCTBE y4yeOHOU H
BOCIHUTATEIbHON EATEIHHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMH U JIYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TPHHITHIMUA B
o0IlIecTBE MpaBWIaMH M HOPMaMHU TOBEACHUS U CIOCOOCTBYIOT THpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yYatOIIUXCSl.



JIM4HOCTHBIE  pPE3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYaOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacuIMpeHue onbITa ASSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

IIEHHOCTHOI'O OTHOIIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HACIEIUI0, TTOHMMAHUS 3HAUYCHUS XUMHUYECKOM HAayKu B KU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW WH(pOpMAIUEH O
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOH M OTECUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeSATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEILHOCTH IPH
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
AKCTIIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Y4YEOHOU NESITEIBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAPUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONIUE
OCHOBY I TIOHUMaHUs CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI NIPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIC MOTHBBI, HAMPABJICHHBIC HA TOJyYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIC I OOBSICHCHHUS HAOJI0IaeMBbIX IPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU
JUTEPaTypor, JOCTYIMHBIMH TEXHUYECKUMHU CpPEACTBaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

WHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIHCKOM
JEeATEeIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUCHHS B
JIaJbHEHUIIIEM;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHHWE MOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHUs),



HEOOXOJMMOCTH  COOJIIOJIEHUSI TMpaBuUi OE30MACHOCTH TpU  OOpaleHUuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HU;

S) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K NPAaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3IinyHoOro posa,
YBaXEHUE K TPyAYy U PE3ynbTaraMm TPYAOBOW IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHs TMPEAMETHBIX 3HAHUN 1O XUMHUU, OCO3HAHHBIA BBIOOP
WHIMBHUIYAIbHON TPACKTOPUH MPOIOIKEHHSI 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEIIHON NPO(eCCUOHATIBHON IEATEIBHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(EeCCHOHATIBHOM cperie;

6) K0JIOTrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o6Opasza KHM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(U3MYECKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJy4aeMble NMPU MU3yUYEHUU XUMUH, IS
penieHus 3a4a4, CBA3aHHBIX C OKPYXKAIOLIEH PUPOIHON CPEON, I MOBBIILEHUS
YPOBHSI  SKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUsl TrJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTel HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIUICHHS, YMEHHsI PyYKOBOJACTBOBAaThCS UM B IIO3HABATEIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUUMbBIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, TeopHus,
IOPUHLIMII, TUIIOTE3a, PakT, cucTeMa, Mpolecc, HIKCIIEPUMEHT U JIPYToe.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (IT03HABATENIbHBIE,
KOMMYHUKATUBHBIE, PETYISITHBHBIE), KOTOpblE oOecneynBaloT (OpMHPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMN
NESATEIbHOCTH.

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble Jiornueckue aeicTBuA:

YMEHUSL HCMOJIb30BATh MNPHUEMBI JIOTUYECKOTO MBIIIIEHUS IMPU OCBOEHUH
3HAHMI: PacCKpbIBaTh CMBICI XWMHUYECKUX MOHATHHA (BBIAEIATh UX XapaKTEPHbIE
IPU3HAKH, YCTaHABIMBATh B3aHMOCBS3b C IPYTMMHU MHOHSATHSIMH), UCIOJIb30BATh
MOHATHUS 17151 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHU, BEIOUPATh OCHOBAHUS U



KPUTEPUH VISl KIACCH(PUKAIMKA XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEAKIIHA,
yCTaHaBIMBATh MPUUYMHHO-CICACTBEHHbBIE CBSI3M MEXAY OOBEKTaMU H3YYCHHS,
CTPOUTDH JIOTUYECKUE PAaCCyk ACeHUs (MHIYKTHBHbBIC, ACIYKTUBHBIC, 110 aHAIOTHH),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecce IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeTanpeMETHbIE), CAMBOJINYECKHE (3HAKOBBIEC) MOJIEIH, UCTIONIb3yEeMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JI€MEHTAa), XUMUYeckas QopMylia U ypaBHEHUE
XUMHUYECKON peakiuy — MpU PElIeHUH Y4eOHO-TT0O3HABATENIbHBIX 3aja4, ¢ YUETOM
TUX MOJIENBHBIX MPEJICTABICHUN BBISIBISITH U XapaKT€PU30BaTh CYIIECCTBEHHbIE
PU3HAKU U3YyYaeMbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBICHUSX.

ba3oBble uccienoBarejbCcKue 1eUCTBUA:

YMEHHE HCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE HHCTPYMEHTA
MO3HAHMS, a TaKXKE B KA4eCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
MIPOBEPKE MPAaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHU;

NpPUOOPETEHUE OIMbITa IO IIAHUPOBAHUIO, OpPraHU3AIMU U MPOBEICHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipollecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, (PopMyIHpoBaTh 000OLIEHUS U
BBIBOJIBI IO pPe3yJbTaTaM MPOBEAEHHOTO OIbBITa, UCCIECTOBAHMS, COCTABIATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl ~ JUTepaTypa XWUMHYECKOTO COJIEp)KaHHUs, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLIEHUBATh NPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJBI M 3allpOChl MPU TOUCKE U OTOOpE
UHGOpPMAIIMM W COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO THIIA, TPUOOPETEHUE OIbITA B
0o0JaCTH  HMCTOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpO aKTUBHOTO MCIIOIB30BAHUSI PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANBbHYIO (hOpMY IIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh peElIaeMble 3aJauydl HECJIOKHBIMH CXEMaMH, JHarpaMMamH,
apyrumu opmamu rpaduKu 1 IX KOMOWHAISMY,

YMEHHE HCIIOJIb30BaTh M AaHAJIM3UPOBAaTh B IMpouecce YyuyeOHOH u
MCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,



CEIBCKOT0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHUKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

YMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe Jauajora W (WIM) JIHUCKYCCHH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIIBHO BBIITOJIHEHHUS MTPEJIOKEHHON 3a/1a4H;

YMEHUS  NOPEACTABIISATH  MOJYYEHHBIE  PE3yJbTAThl  I[MO3HABATEIHLHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI paboTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO MTPOEKTA);

yMEHHSI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOW W MCCIEOOBATENBCKOM  JIEITEABHOCTH MPU  PELICHUH
BO3ZHMKAIOIIMX TPOOJIeM Ha OCHOBE Yyuy€Ta OOIIMX WHTEPECOB M COTJIAaCOBAHUS
no3unui (00cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHAIIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PerynsitTuBHbIC YHUBEpCaJIbHbIE YUeOHbIE 1eICTBHS:

YMEHHUE CaMOCTOATENIBHO OIPEICIATh LENIU ACATEIbHOCTH, I[UIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATH M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PPeKTUBHBIE CIIOCOOBI pelIeHUsl yYeOHbIX U
MMO3HABATEIbHBIX 3aJ]a4, CAMOCTOSATEIIBHO COCTABIATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIM QJITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOIO pE3yJbTaTa 3asBJICHHOW LEIU, YMEHUE
MCIMOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEJIaracMbl€ B YCIOBUM 33/ IaHUM.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMEeTHBIX PE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JIaHHOW deaepanbHOl pabdodeil mporpaMMmonu,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JneucTBul, crnenuduueckue I8 TpeAMETHONM obnactu  «XUMHS», BUIABI
NESITEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIlUsX.

K xonIy oOyuenus B 8 kjacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHATHMI: aTOM, MOJIEKYJIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1sl XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUHU, MOJIAPHBINA 00BEM,



OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIbHOCTb, CTEIECHb
OKHUCIICHUS, XUMHUYECKasl peaKius, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHHUS, DPEaKUWU Pa3jOoKEHUsA, PEAKUUU 3aMEIIECHUs, pPeaKkuuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKINH, TEIII0BOU Ah(EKT peakium,
AIpO aToOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0Ji BEIECTBa
(mporeHTHAsl KOHLIEHTpAI|sl) B pacTBOPE;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUY BEILIECTB U UX MPEBPALLICHUI;
UCIIONBb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBiIeHHS (GopMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

OTIPEJIENISATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEIWHEHUW IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cmbicin llepmomnueckoro 3akona [[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT WX MoJioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuunyio ¢dopmy [lepuoanueckoii
CUCTEMbl XMMHUYECKUX OJJIEMEHTOB: pa3iu4aTh IMOHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie U
OoJbIIME TEPUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuomnueckas cucTteMa XuMmudeckux siemernToB [, H.
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sA1pa, 00IlIee YUCIIO 3JIEKTPOHOB
U pacrpeaesieHle UX Mo 3JEKTPOHHBIM CII0SIM);

KJIacCCU(HUIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUUYECKUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BEII[ECTB, M0 TETIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUSI XWMHYECKHUX [MPEBpALICHUI B
Pa3JIMYHBIX YCIIOBUSIX;



BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYI0O W  MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »3JIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUUYECKOU PEaKklnu;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaIHU3
U CUHTE3, CpaBHEHHE, 000OIICHHME, CHCTeMAaTH3aInio, KIIacCU(PHUKAIIUIO,
BBISIBJICHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — I M3y4YEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIMil, eCTECTBEHHO-HAyYHbIE METOJIbI
NMO3HAHUA — HAONIOJCHUE, U3MEpPEHHEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CIENOBAaTh  IIpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  MOCYJIOM W
7a00paTOpHBIM  O0OpYJOBAaHMEM, a TaKXKe IMpaBWIaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMPAHHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMPEACIEHHON MAaCCOBOM JOJIEH PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBIO MHIUKATOPOB
(;makmyc, henondTanent, METUIOPAHXK U APYTHE).

K xoHI1y 00yueHus B 9 Kjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSATHUW: XHWMHYECKHUI
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATENBHOCTh, CTEIIEHb
OKHCIICHUSI, XUMUYECKasi pPeaKivsi, XUMUYecKasi CBsI3b, TEIUIOBOM d(P(DEeKT
peakuuu, MOJib, MOJSIPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS] HUCCOLUMALMS, PEAKIUU HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIE pEaKLMH, OKHUCIUTEIIbHO-BOCCTAHOBUTENIBHBIE PEAKIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHHE M  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasl CBSI3b (KOBAJEHTHAas, MOHHAas,
METAJIMYECKAs), KPUCTAIIMYECKAass pEHETKa, KOpPpO3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakluu, MpeAeiabHO IOMyCTUMAas
koHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSITh 3TU OHSATHS MPU OMKUCAHUU BELIECTB U UX MPEBPAILCHUII;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;



ONpENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, NPUHAICKHOCTh BEIIECTB K
ONpEeNEeNEHHOMY KJIACCY COEOWHEHUH Mo (opmyrnam, BHJ XUMHYECKOU
CBs3M (KOBaJCHTHAs, MOHHAsA, MeETauIMuecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKON (QopMylie, XapaKkTep cpebl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBate cMbica Ilepuommueckoro 3axkona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasznuyaTth MOHATUA «rjaBHasg noarpynmna (A-rpynmna)» M «1moOoyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOphIE HMEIOTCS B TIEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpenieieHde HMX IO JJICKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npeaenax MajblX NEPUOIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy W COCTaBy YYacCTBYIOIIMX B PEAKIIUU
BEII[ECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIMIME U CHEHNUPUIECKHE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJTBEPKIAs OMNHUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHIM;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIETI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINM HOHHOTO
oOMeHa, ypaBHEHUSI pEaKlMii, TOATBEPKAAOIIUX CYIICCTBOBAHUE
TEHETUYECKOM CBS3U MEXK/y BEIIECTBAMU PA3JIMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHIA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHYECKUX TPEBpalleHUd B Pa3IUYHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIPHYIO M MOJISIPHYIO MaccChbl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJieMeHTa 1o ¢opmyIe



COEMHEHMsI, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coONM0JaTh  MpaBWja  MOJb30BAaHUWA  XHMHYECKOW  MOCYAOH H
JabopaTopHbIM 00OpyJOBaHHMEM, a Takke TMpaBuia oOpameHus ¢
BEIICCTBAMH B COOTBETCTBUM C WHCTPYKIHMSIMH IO BBITIOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYyYEHUI0O U COOMpPaHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHaKa U YTICKUCIIOTO Ta3a);

NPOBOJAUTh  PEAKIUH, TOATBEPXKAAIOIINE  KAYeCTBEHHBIH  COCTaB
Pa3IUYHBIX BEIISCTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOPHI-, OPOMUI-,
uoaua-, kKapOoHar-, ¢ocdar-, cuiIMkKar-, cyibdar-, THIPOKCHUI-HOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHU3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATU3AINI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — JUIA M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaO0IeHNE, M3MEPEHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBIA U
MBICJICHHBIN ).
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POII https://resh.edu.ru/
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl ¥ UX cOeIMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX bubmorexa HOK
2.1 >stemenTos VIIA-rpyrmsr, [aoreHsI 4 https://m.edsoo.ru/7f41a636
POII https://resh.edu.ru/
OO01mas xapakTepUCTHKA XUMUYECKUX bubnnorexa [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEIMHEHUS POIII https://resh.edu.ru/
OO0m1as xapakTepuCcTUKa XUMHUUECKUX bubmmoreka [JOK
23 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 https://m.edsoo.ru/7f41a636
COETMHEHUS POII https://resh.edu.ru/
OO0m1as XxapakTepuCTUKa XUMHUUECKUX bubmuoreka [IOK
24 anemeHToB [VA-rpynmnsl. Yrioepon u 8 https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCUHECHUS POII https://resh.edu.ru/
Wroro no pazaeny 25
Pa3nen 3. MeTauibl U UX COeIMHEHUS
bubnunorexa LIOK
3.1 OO6mue cBOICTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/
bubnunorexa LIOK
3.2 Baxwuelimme MeTamuibl U UX COCTUHEHUS 16 https://m.edsoo.ru/7f41a636

POII https://resh.edu.ru/
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Hroro no pazneny

Pasznea 4. Xumus U OKpyskamomas cpeaa

20

bubnunoreka LIOK
4.1 BemectBa 1 MmaTepuaisl B )KM3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a636
POUI https://resh.edu.ru/
Hroro no pazgeny 3
PesepBHoOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
IIpeamer xumuu. Pojib XUMUH B JKU3HU bubmorexa LIOK
1 peA T ’ 1 5.09.23 https://m.edsoo.ru/ff0d210c
yeoBeka. Teia u BelecTna POII hitps://resh.edu.ru/
bubmuoreka [JOK
2 ITonsaTne 0 MeTomax Mo3HAHUS B XUMUHU 1 6.09.23 https://m.edsoo.ru/ff0d227e
POII https://resh.edu.ru/
[Ipaktuueckas padora Ne 1 «IIpaBuna
a0O0THI B JIA0OPATOPUU U IPUEMBI bubmorexa LIOK
3 P ; P ) P P | 12.09.23  hitps://m.edsoo.ru/f0d23dc
OOPATICHUA € IADOPATOPHBIM POII https://resh.edu.ru/
000pyI0BaHUEMY
Yucrtele BemecTsa U cmecu. CrnocoObl bubmorexa HOK
4 - . ' 1 13.09.23 https://m.edsoo.ru/ff0d26ca
PA3ACIICHITT CMecert POIII https://resh.edu.ru/
[IpakTuueckas pabora Ne 2 bubnnorexka [JOK
5 «Pa3nenenue cmeceli (Ha nmpumepe 1 19.09.23 https://m.edsoo.ru/ff0d28c8
OUYMCTKH MOBApEHHOM COJIN)» POII https://resh.edu.ru/
bubmuorexa [JOK
6 ATOMBI U MOJIEKYJIBI 1 20.09.23 https://m.edsoo.ru/ff0d2a6¢
POIII https://resh.edu.ru/
XHUMHUYECKHE 3IIEMEHTEI. 3HaKU bubmorera [TOK
7 ( ) i 1 26.09.23 https://m.edsoo.ru/ff0d2be8
CHMBOJIBI ) XUMHYECKUX DJIEMEHTOB POIIL httos://resh.cdu.ru/
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bubmuorexa [JOK

BCIIECTBA IO YPAaBHCHHUAM XUMHUYCCKUX

8 [IpocThie U COKHBIE BENIECTBA 27.09.23 https://m.edsoo.ru/ff0d2a6¢
POIII https://resh.edu.ru/
bubmuoreka [JOK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 3.10.23 https://m.edsoo.ru/ff0d2d50
POII https://resh.edu.ru/

3aKO0H IMOCTOSHCTBA COCTaBa BEILIECTB. bubmuorexa [JOK

10 Xumuueckasi popmyna. BaneHTHOCTb 4.10.23 https://m.edsoo.ru/ff0d2eae

aTOMOB XHUMHUYECKHUX DJIIEMEHTOB POII https://resh.edu.ru/
OrtHocuTenbHasg aTOMHas Macca Bubmorexa ITOK
11 o ' 10.10.23 https://m.edsoo.ru/ff0d323¢
THOCUTEJIbHASI MOJIEKYJIIpHAs Macca POII https://resh.edu.ru/
MaccoBas noJst XUMHUUYECKOTO bubmmorexa LHOK
12 A 111023 hitps://m.cdsoo.ru/ffod350c
PJICMEHTA B COC/MHCHHH POIII https://resh.edu.ru/
KomnuectBo BemecTsa. Moib bubmorexa LHOK
13 M B ’ ’ 17.10.23 https://m.edsoo.ru/ff0d5230
O/UIpHAA Macca POII https://resh.edu.ru/
Dusnueckre 1 XUMUYECKHUE SIBIICHUS bubmmorexa LIOK
14 X ' 18.10.23 https://m.edsoo.ru/ff0d37fa
HMuHECKa peariini POHI https://resh.edu.ru/
ITpu3Haku U yCIOBUS OPOTEKAHUS Bubmorexa ITOK
15 P Y . p 24.10.23 https://m.edsoo.ru/ff0d3al6
XIMITHECKIX peakitit POIII https://resh.edu.ru/
3aKoH COXpaHEeHHI MacChl BEIECTB bubnmorexa LIOK

16 X p B ’ 25.10.23 https://m.edsoo.ru/ff0d3b88

HMIHACCIHE ypanHeHHA POUI https://resh.edu.ru/

17 Brrunciaenus konm4uecTBa, MacChl 71123 bu6mmoreka [IOK

https://m.edsoo.ru/ff0d5708
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peaKuuit

Knaccudukanuss XUMHYECKUX peaKIIHii

POII https://resh.edu.ru/
bubmuoreka [JOK

18 (coemuHeHus, pa3IoKeHHUsI, 8.11.23 https://m.edsoo.ru/ff0d3{34
3aMeIleHusI, 0OMEHa) PO https://resh.edu.ru/
M. B. JIoMOHOCOB — yu4€HBIH- bubnmoreka [JOK

19 sHIMKIoneauCcT. O600IIeHe 1 14.11.23 https://m.edsoo.ru/ff0d40c4
crucTemMaTu3auurs 3HaHUI POIII https://resh.edu.ru/

bubmuoreka [JOK
20 i(]; :;I);T;ZZI f;ﬁ;iiﬁ:l:;eziﬁzn» 15.11.23 https://m.edsoo.ru/ff0d4290
POIII https://resh.edu.ru/

Bosnyx — cmecs razos. Cocras bubnuoreka [IOK

21 Bo3nyxa. Kucnopon — snemeHT u 21.11.23 https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H POIII https://resh.edu.ru/
du3nyecKre 1 XMMUYECKUEe CBOMCTRA bubmuorexa [JOK

22 KHCIIOpOJia (peaKIuu OKUCIICHHUS, 22.11.23 https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 oxcumax POII https://resh.edu.ru/
CrocoObI MoTy4YeHust KUCJIOPO/ia B Bbu6nuoreka LIOK

23 1a00paTOpUU U MPOMBILIUIEHHOCTH. 28.11.23 https://m.edsoo.ru/ff0d497a
ITpuMeHeHne Kucaopoaa POIII https://resh.edu.ru/
TenoBoit 3 pexT xumuueckon BuGmrorexa LOK

24 PEAKIIHN, TORATHE O 29.11.23 https://m.edso0.ru/ff0d4790
TEPMOXHUMHYECKOM YPaBHEHHUH, IK30- U POII https://resh.edu.ru/
HIOTEPMUYECKUX PEAKIIUIX
TornuBo (HepTh, yroib U METaH). bubnuorexa [IOK

25 3arpsi3HeHue BO3/1yXa, CIIOCOObI ero 5.12.23 https://m.edsoo.ru/ff0d4c4a
NPENOTBPALICHUS POIII https://resh.edu.ru/

26 [IpakTuueckas padora Ne 3 o reme 6.12.23 bub6nuorexa [IOK

«[lomyuenue u cobrpanue KUCIOPOAa,

https://m.edsoo.ru/ff0d4ae2
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W3y4YEHHE Er0 CBOMCTB)

Boxopon — aneMeHT u mpocToe

POII https://resh.edu.ru/
bubmuoreka [JOK

27 12.12.23 https://m.edsoo.ru/ff0d4dd0
BemecTBo. Haxoxxaenue B mpupoie POII https://resh.edu.ru/
®du3NYeCcKue U XMMUYECKUE CBOMCTBA bubmorexa HOK

28 13.12.23 https://m.edsoo.ru/ff0d4dd0
Bojziopoja. [Ipumenenue Bogopoaa POIL https://resh.edu.ru/

bubmuorexa [JOK

29 IIonsTHE 0 KHCIIOTaX U COMIIX 19.12.23 https://m.edsoo.ru/ff0d50d2

POII https://resh.edu.ru/
CniocoObI moy4eHus BOAOPOia B bubmorexa [IOK

30 20.12.23 https://m.edsoo.ru/ff0d4dd0
Aabopatopun POIII https://resh.edu.ru/
[IpakTrueckas padora Ne 4 o reme bubnnorexa [JOK

31 «[lony4yenue u cobupanue BOAOPOA, 26.12.23 https://m.edsoo.ru/ff0d4{42
W3yYEHHE €ETO CBOWCTB) POII https://resh.edu.ru/

. N bubnuotexa [JOK
32 IZI:;I;I;};;H 00BEM rasos. 3akon 27.12.23 https://m.edsoo.ru/ff0d542¢
POUI https://resh.edu.ru/

Berancnenus o0pEMa, KomaecTBa bu6mmoreka [IOK

33 BEIIECTBA ra3a o €ro U3BECTHOMY 9.01.24 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY POII https://resh.edu.ru/
Brruncienus 00EMOB ra3oB 110 bu6mmoreka [JOK

34 YPaBHEHUIO PEAKLIMY HA OCHOBE 3aKOHA 10.01.24 https://m.edsoo.ru/ff0d5708
00BEMHEIX OTHOIICHHUI Ta30B POUI https://resh.edu.ru/
duznyecKknue 1 XMMUYECKHue CBOMCTBRA bubmorexa HOK

35 16.01.24 https://m.edsoo.ru/ff0d587a

BOJbI

POII https://resh.edu.ru/
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Cocras ocHoBauuii. [lousrue 00

bubmuorexa [JOK

36 17.01.24 https://m.edsoo.ru/ff0d59e2
HHAMRaTopax POIII https://resh.edu.ru/
Bopa kxak pactBopurens. HacblieHHble bubmumoreka [IOK

37 Y HEHACBIIICHHBIE PacTBOPLI. MaccoBas 23.01.24 https://m.edsoo.ru/ff0d5b40
J10JIs BEILlECTBA B PacTBOpeE POII https://resh.edu.ru/
[TpakTrueckas padota Ne 5 o Teme
«IIpurotoBieHue pacTBOPOB C bubmmorexa [IOK

38 P . . p Vp . 24.01.24 https://m.edsoo.ru/ff0d5eba
OHpCIleJI"eHHOI/I MaccoBOM 10sei POII hitps://resh.edu.ru/
pacTBOPEHHOTO BEIIECTBA»

bubmuorexa [JOK

39 KIZHTPOHBHa;;p%OTa N]_32 HO TEME 30.01.24 https://m.edsoo.ru/ff0d6342
(RHCTOPOL. BOLOPOA. BOA» POUI https://resh.edu.ru/
Oxkcuppl: cocTaB, KiacCu(pUKaIus bubmmorexa [JOK

40 AR : i, 310124  https:/m.edsoo.ru/f0d664e
HOMeHKnatypa POII https://resh.edu.ru/
[TonyueHne n XuMU4eECKHE CBOMCTBA bubnnoreka [JOK

41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX 6.02.24 https://m.edsoo.ru/ff0d664e
OKCHJIOB POII https://resh.edu.ru/
OcHoBaHuA: cocTaB, KIacCUPUKALUsL Bubmiorexa LIOK

42 ' ’ e, 7.02.24 https://m.edsoo.ru/ff0d67ca
HOMeHInatypa POIII https://resh.edu.ru/
[Tonmydyenue u XuMHYECKHE CBOMCTBA Buommorexa LHOK

43 yd . 13.02.24 https://m.edsoo.ru/ff0d67ca
OcHoBatHH POIII https://resh.edu.ru/
Kucnotsl: cocras, kinaccuduranus Bubmmorexa LIOK

44 ' ’ e, 14.02.24 https://m.edsoo.ru/ff0dfee2
HOMeHknatypa POII https://resh.edu.ru/

45 [Tony4yeHue u XUMHUYECKUE CBOMCTBA 20.02.24 bubnnorexa [JOK
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KHUCJIOT

https://m.edsoo.ru/ff0dfee2
POI https://resh.edu.ru/

Conu (cpennue): HOMEHKIATypa,

bubmuoreka [JOK

46 CIIOCOOBI MOJTYyYEHUS, XUMUYECKHE 21.02.24 https://m.edsoo.ru/00ad9474
CBONCTBA POUI https://resh.edu.ru/
[TpakTruueckas padora Ne 6. Pemenue

47 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 27 02.24 bubnnoreka [HOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7¢
COCIMHEHUIN»

['eneTnueckas CBA3b MEXIY KJIaCCaMU bubmmorexa [IOK

48 . 28.02.24 https://m.edsoo.ru/00ad9a50
HEOPraHWYECKUX COCANHEHUI POII https://resh.edu.ru/

bu6mmorexa [IOK

49 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 5.03.24 https://m.edsoo.ru/00ad9cb2

POUI https://resh.edu.ru/
KonTtponsHnas padora Ne3 no teme bubnnoreka [JOK

50 "OCHOBHBIE KJIacChl HEOPTaHUYECKUX 6.03.24 https://m.edsoo.ru/00ad%ela
coenqnueHuin” POI https://resh.edu.ru/
[IepBble MONBITKY KIIaCCU(PUKALUU bubnnorexka [JOK

51 XMMHYECKHX 3J1€MEHTOB. [loHsiTHE O 12.03.24 https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHbIX JIEMEHTOB POII https://resh.edu.ru/
[lepnonnueckuii 3aKoH U bu6mmoreka [JOK

52 Ileproauueckas cucremMa XUMHYECKUX 13.03.24 https://m.edsoo.ru/00ada52c
anemenToB 1. Y. MenneneeBa POIII https://resh.edu.ru/

bubmuorexa [JOK

53 IIepuonsl, rpymmel, MOATPYIIIILI 19.03.24 https://m.edsoo.ru/00ada52¢c

POII https://resh.edu.ru/

54 Ctpoenune atomoB. COCTaB aTOMHBIX 50.03.24 bubnmuotexa [JOK

sanep. N3oTomnsl

https://m.edsoo.ru/00ada342
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CTpoeHue AIIEKTPOHHBIX 000JI0UEK

POII https://resh.edu.ru/
bubmuoreka [JOK

55 aToMOB 3JieMeHTOB [leproanueckoi 2.04.24 https://m.edsoo.ru/00ada6bce
cuctemsl J1. 1. Menzaeneera POIII https://resh.edu.ru/
XapakTepUCTUKA XUMHUYECKOI'O
Z-)JIepMeHTEI: 10 €r0 IIOJIOKEHUIO B buGnnorexa LIOK

56 n . u 3.04.24 https://m.edsoo.ru/00ada824

K ..
CPUOMMHCCIOU chCTeMe POIII https://resh.edu.ru/
MenneneeBa
3Hauenune [lepuomguueckoro 3akoHa ais
a3BUTHS Ha pI/I I/)j npaktuku. 1. 1 " bubmmorera [JOK
57 i/l K . P . v 9.04.24 https://m.edsoo.ru/00ada96e
CHACIIEEE —= yHCHEIM, HieAaror 1 PO https://resh.edu.ru/
rpakJIaHUH
DIIEKTPOOTPULIATEIILHOCTh AaTOMOB bubmmorexa LHOK

58 pooTpHI 10.04.24 https://m.edsoo.ru/00adaab8
XUMHYECKHUX DIIEMEHTOB POII https://resh.edu.ru/

bu6mmoreka [JOK

59 Honnas xumudeckas CBA3b 16.04.24 https://m.edsoo.ru/00adac34

POII https://resh.edu.ru/
KoBanenTtHas moisipHass XUMHUYECKast Bubmorexa ITOK

60 p 17.04.24 https://m.edsoo.ru/00adaab8
CBA3D POII https://resh.edu.ru/
KoBanenTHas HemomapHast XUMHYECKAsT bubmorexa LHOK

61 p 23.04.24 https://m.edsoo.ru/00adaab9
CBSI3

AP POIII https://resh.edu.ru/
bu6mmorexa [IOK

62 CreneHn OKUCIECHUSI 24.04.24 https://m.edsoo.ru/00adae28

POI https://resh.edu.ru/
OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE
63 30.04.24 bubmuorexa [JOK

peaxiuu

https://m.edso0.ru/00adb076
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POII https://resh.edu.ru/
bubmuoreka [JOK

64 OKHUCIUTENNU U BOCCTAHOBUTEIIU 1 7.05.24 https://m.eds00.ru/00adb076
POIII https://resh.edu.ru/
bubmuoreka [JOK

K o4
65 gHTpOHBHaﬂ pa60§? Ne4 o reme 1 8.05.24 https://m.edsoo.ru/00adb486
«CTtpoenue atoMa. XUMHUYECKAsI CBS3b PO https://resh.edu.ru/
bubmuorexa [JOK
P i .
66 C3CPBHBIM YPOK 0606?161{146 1 1 14.0.24 https://m.edsoo.ru/00adb33c
CHUCTeMaTH3aIrs 3HaHUI POILI https://resh.edu.ru/
. bubmuorexa [JOK
67 Peseprbiit ypox. 060651161{146 1 1 15.05.24 https://m.edsoo.ru/00ad9cb2
cHUcTeMaTU3als 3HaHUI POILI hitps://resh.edu.ru/
. bubnuorexa [JOK
68 PesepaHerid ypok. 060651161{146 1 1 21.05.24 https://m.edsoo.ru/ff0d61c6
cHUcTeMaTU3alus 3HaHUI PO hitps://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka KonrTpoabubie IIpakTuueckue A op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
[lepuoauueckuii 3aK0OH.
[Tepuonnueckas cucrema bubmmorexa [TOK
1 puod 1 1 https://m.edsoo.ru/00adb59e
ec sanemenTos J[. U.
XHMHHCCKHX DIIEMCHTOB /] POIII https://resh.edu.ru/
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU bubnnoreka [JOK
2 CBOMCTB XUMHUYECKUX AJIEMEHTOB 1 https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB POUI https://resh.edu.ru/
Kinaccudukanust 1 HOMEHKIIaTypa bubmmorexa LOK
3 t P 1 https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEIIECTB
p B POII https://resh.edu.ru/
Buapl XUMHUYECKON CBSI3U U THIIBI bubmorexa HOK
4 a . 1 https://m.edsoo.ru/00adbac6é
cTajuinyec eméTo
KPHCTALIIHECKIX PEIICTOK POIII https://resh.edu.ru/
Konrtponsnas padora Nel o teme
5 «IloBTOpeHue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/IeioB Kypca 8 Kiaccay
bu6mmoreka [JOK
Knaccudukarusa xumMruaeckux
6 ib 5 1 https://m.edsoo.ru/00adbecb0
€aKIM MO pa3IMYHBIM MMPU3HAKAM
peakil P P POUI https://resh.edu.ru/
[lonsTHE O CKOPOCTH XUMHUECKON bubnuoreka [IOK
7 peakuuu. [IoHsITHE O TOMOTEHHBIX U 1 https://m.edsoo.ru/00adbe9a

TCTCPOTCHHLIX PCAKIUAX

POII https://resh.edu.ru/



https://m.edsoo.ru/00adb59e
https://resh.edu.ru/
https://m.edsoo.ru/00adb6b6
https://resh.edu.ru/
https://m.edsoo.ru/00adb7e2
https://resh.edu.ru/
https://m.edsoo.ru/00adbac6
https://resh.edu.ru/
https://m.edsoo.ru/00adbcb0
https://resh.edu.ru/
https://m.edsoo.ru/00adbe9a
https://resh.edu.ru/

IIonsaTHE 0 XUMHUYECKOM PaBHOBCCHHU.
(DaKTopBI, BJIIMAIOIHUE HA CKOPOCTH

bubmuoreka [JOK

8 . https://m.edsoo.ru/00adc28¢c
XUMHUYECKON PEAKIIUU U TTOJIOKEHUE POII hitps://resh.edu.ru/
XUMHUYECKOTO PAaBHOBECHSI
OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIC bubmorexa HOK

9 https://m.edsoo.ru/00adcade
peaktun POII https://resh.edu.ru/
Teopus 31eKTPOIUTHUECKOIN bubmumorexa [IOK

10 nucconnanuu. CuiabHbBIE U cl1a0bie https://m.edsoo.ru/00adcd68
BJIEKTPOIUTHI POII https://resh.edu.ru/

bubmuorexa [JOK

11 HonHble ypaBHEHUS peakiuil https://m.edsoo.ru/00add448

POII https://resh.edu.ru/
XUMHUYECKUE CBOMCTBA KUCTIOT U bubmuorexa [JOK

12 OCHOBAaHMH B CBETE MPEACTaBICHUI https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUYECKON JUCCOITUAIIUN POII https://resh.edu.ru/
XuMHYECKHEe CBOMCTBA COJIEH B CBETE bu6mmoreka [IOK

13 MpeJICTaBICHHH 00 https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON AUCCOLUALINU PO https://resh.edu.ru/

bu6mmoreka [IOK

14 [TonsiTe o TuApOIU3E CoJen https://m.edsoo.ru/00add9d4

POUI https://resh.edu.ru/
O06o0mIeHre U cucTeMaTH3aIus bubmorexa HOK

15 . https://m.edsoo.ru/00addd12
SHAHHIH POUI https://resh.edu.ru/
[IpakTuueckas padora Ne 1.

16 «Pemenne 3KcrepuMeHTaIbHbIX
3a7a4»

17 KonTponbnas padota Ne2 o teme POUI https://resh.edu.ru/



https://m.edsoo.ru/00adc28c
https://resh.edu.ru/
https://m.edsoo.ru/00adcade
https://resh.edu.ru/
https://m.edsoo.ru/00adcd68
https://resh.edu.ru/
https://m.edsoo.ru/00add448
https://resh.edu.ru/
https://m.edsoo.ru/00add5d8
https://resh.edu.ru/
https://m.edsoo.ru/00add8b2
https://resh.edu.ru/
https://m.edsoo.ru/00add9d4
https://resh.edu.ru/
https://m.edsoo.ru/00addd12
https://resh.edu.ru/
https://resh.edu.ru/

«QNEKTPOTUTUYECKAS TUCCOLIAALINSL.
XUMUYECKUE PEeaKIMK B PaCTBOPaxX»

OO01mast XxapakTeprCTHKA TAJIOTCHOB.

bubmuorexa [JOK

18 XHUMHUYECKUE CBOMCTBA HA IIPUMEPE https://m.edsoo.ru/00addfe2
XJIopa POUI https://resh.edu.ru/
XnopoBogopoa. CossiHast KUCIIOTa, bubnnoreka [HOK

19 XHMHYECKHUE CBOMCTBA, MOJyYCHUE, https://m.edsoo.ru/00ade104
IIPUMEHEHHE POII https://resh.edu.ru/
[TpakTiueckast pabota Ne 2 o Teme bubnnoreka [JOK

20 «TonmydyeHue cCOITHON KUCTOTHI, https://m.edsoo.ru/00ade348
U3y4YeHUe e€ CBOMCTB» POUI https://resh.edu.ru/
Brruncnenus no ypaBHEHUAM bubnnorexa [JOK

21 XUMHYECKUX PEaKIUi, €ClIU OAUH U3 https://m.edsoo.ru/00ade488
PEareHTOB JIaH B U30BITKE POIII https://resh.edu.ru/
OO6m1as XxapakTepucTUKa 3JIEMEHTOB bubmorexa LHOK

22 VIA-rpyms: https://m.edsoo.ru/00ade64a

POUI https://resh.edu.ru/
ANI0TpONHBIE MOAU(DUKAIIUU CEPBI.
HaXO)KIjleHI/Ie cephbl H(I)eé coeJmHeII)mﬁ bubmorexa LHOK
23 B puposte. XHMITIeCKIe CBOficTBa https://m.edsoo.ru/00ade64a
POUI https://resh.edu.ru/
cepbl
CepoBonopon, CTpOEHHE, bubmmorexa [TOK

24 . https://m.edsoo.ru/00ade802
buznyeckue 1 XuMUYECKHe CBONCTBA POII https://resh.edu.ru/
Oxcuppl cepsl. CepHas KMCIIOTA, bubnuorexa [IOK

25 ¢du3nueckre 1 XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
IIPUMEHEHNE POUI https://resh.edu.ru/

26 XUMHUYECKUE PEAKITNH, JICKAIUE B bu6mmoreka [IOK



https://m.edsoo.ru/00addfe2
https://resh.edu.ru/
https://m.edsoo.ru/00ade104
https://resh.edu.ru/
https://m.edsoo.ru/00ade348
https://resh.edu.ru/
https://m.edsoo.ru/00ade488
https://resh.edu.ru/
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/
https://m.edsoo.ru/00ade802
https://resh.edu.ru/
https://m.edsoo.ru/00adea28
https://resh.edu.ru/

OCHOBE MIPOMBIIIIJICHHOTO CII0co0a
MOJTYYCHUS] CEPHOU KHCIIOTHI.
XHUMHYECKOE 3arps3HEeHNE
OKPY’KaIOIIEeH Cpebl COSTMHEHUSIMHU
cepol

Briuucienne MaccoBOM JOJIU BBIXOJa

https://m.edsoo.ru/00adec8a
POI https://resh.edu.ru/

bubmuoreka [JOK

27 https://m.edsoo.ru/00adec8a
MPOAYKTa peaktui POII https://resh.edu.ru/
OO0mmast XxapaKTepUCTHUKA DJIEMEHTOB
VAmr HI:I))I A3Iz)T acIpOCTpaHECHHUE bubmorera [JOK

28 Py ‘b > bacnpoctp https://m.edsoo.ru/00adeea6
B 1IpHpOIe, mHzIeCKHe " POII https://resh.edu.ru/
XHUMUYECKHE CBOMCTBA
AMMHaK, ero Gpu3nvIecKue u bubnnorexa [HOK

29 XUMUYECKHE CBOWCTBA, ITOIYyYEHUE U https://m.edsoo.ru/00adf004
NIPUMEHEHNE POII https://resh.edu.ru/
[Tpaktuyeckas padora Ne 3 o Teme

30 «IlonydeHnne aMmMuaka, M3y4eHHE €ro bubmorexa [TOK

. I > 3V https://m.edsoo.ru/00adf180

CBOHCTB»
A3oTHas KucioTa, e€ pusndeckue u bubmorexa HOK

31 D https://m.edso0.ru/00adf306
XUMITHCCKHC cBonCTRa POIII https://resh.edu.ru/
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPAIbHBIX

32 00peHuii. XMMHUYECKOE bubmorera [TOK
yAo0p ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIEl CpeIbl
COCIMHCHUSMH a30Ta
®docdop. Oxcua pochopa (V) u bubnmuotexa [JOK

33 docdopnas kucnota, pusndeckue u https://m.edsoo.ru/00adf68a

XUMHUYCCKUC CBOﬁCTBa, MMOJIYYCHHC

P3W https://resh.edu.ru/



https://m.edsoo.ru/00adec8a
https://resh.edu.ru/
https://m.edsoo.ru/00adec8a
https://resh.edu.ru/
https://m.edsoo.ru/00adeea6
https://resh.edu.ru/
https://m.edsoo.ru/00adf004
https://resh.edu.ru/
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://resh.edu.ru/
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://resh.edu.ru/

Hcnons3oBanue pochatos B
KauecTBE MHUHEPAIIbHBIX YIOOPCHUIA.

bubmuoreka [JOK

34 3 s https://m.edsoo.ru/00adfc20
arps;3HEHUE MTPUPOTHON CpeIbI POII https://resh.edu.ru/
dbocdaramu
VYriepon, pacipocTpaHEHUE B bubmumoreka [IOK
35 npupoe, GU3NIECKUE U XUMUICCKHEC https://m.edsoo.ru/00adfd9c
CBOMCTBa POIII https://resh.edu.ru/
Oxcunl yriepoja, ux GU3nIecKue u
XI/IMI/IfIIGCI}(’;e fB(f[ﬁCTBa ’ bubmorera [JOK
36 3 5 ' https://m.edsoo.ru/00adfebe
KOJIOTHHECKHE TPODIEMEL, POII https://resh.edu.ru/
CBsI3aHHbIE C OKcuJoM yriaepoaa (IV)
bubmuorexa [JOK
37 VYronbHas KucioTa u e€ coiu https://m.edsoo.ru/00ae006¢
POII https://resh.edu.ru/
[TpakTuueckas padota Ne 4 o Teme
"F]i)on €HUE JP;eKchoro rasa bubmorexa HOK
38 K a I* 6 https://m.edsoo.ru/00ae027e
a‘{fCTBeHHaﬂ peakuus Ha KapOoHaT- POII https://resh.edu.ry/
HMOH
[TepBoHayabHBIE TOHATHUS 00 bubnuoreka [IOK
39 OPraHMYEeCKHUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054¢
COCIMHEHUAX YIIIepoaa POUI https://resh.edu.ru/
bu6mmoreka [IOK
40 KpemHuii u ero coequHeHus https://m.edsoo.ru/00ac080a
POII https://resh.edu.ru/
[TpakTrueckast paborta Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmorera [TOK
41 B p . g https://m.edsoo.ru/00ac0bf2
«Bakueiime HeMeTaIbl U UX POII https://resh.edu.ru/
COCTMHCHUS»
42 KonTponbnas padota Ne3 o teme bubnnorexa [JOK



https://m.edsoo.ru/00adfc20
https://resh.edu.ru/
https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/
https://m.edsoo.ru/00adfebe
https://resh.edu.ru/
https://m.edsoo.ru/00ae006c
https://resh.edu.ru/
https://m.edsoo.ru/00ae027e
https://resh.edu.ru/
https://m.edsoo.ru/00ae054e
https://resh.edu.ru/
https://m.edsoo.ru/00ae080a
https://resh.edu.ru/
https://m.edsoo.ru/00ae0bf2
https://resh.edu.ru/

«Baxkuenne HeMeTalJIbl U UX
COETMHEHUS)

https://m.edsoo.ru/00ae0e18
POIII https://resh.edu.ru/

OO01mas XapakTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METaJIJIOB.
Meraunueckas CBsi3b U

bubmuoreka [JOK

43 https://m.edsoo.ru/00ae103¢
MGTEE]IJII/I‘IGCKaSI KpI/ICTaJIJII/I:ICCKaSI POIL https://resh.edu.ru/
pemérka. @u3nvecKkre CBOMCTBa
METAJIJIOB
XuMHUYECKHE CBONCTBA METAJIIIOB. bu6mmorexa [IOK

44 DNEKTPOXUMHUUECKUH psifl https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METAIIOB POUI https://resh.edu.ru/
O61mue crnocoObl MOTyYeHUs
MetaiioB. CruiaBel. Berancienus mo bu6mmorexa [IOK

45 YpPaBHEHUSAM XUMUYECKUX PEAKLIHM, https://m.edsoo.ru/00ael 156
€CIIY OJUH U3 PEAreHTOB CONECPIKUT POII https://resh.edu.ru/
puUMecH

bu6mmoreka [JOK

46 [ToHsATHE O KOPPO3UH METAIUIIOB https://m.edsoo.ru/00ae1278
POIII https://resh.edu.ru/
bu6mmoreka [JOK

47 [[lenouyHbIe METATITBI https://m.edsoo.ru/00ae14b2

PO https://resh.edu.ru/
OKcuabl ¥ THAPOKCUJIBI HATPUS U bubmorexa HOK

48 https://m.edsoo.ru/00ae14b2
Kajus POII https://resh.edu.ru/
[llenouno3eMeNbHBIC METAJIIBI — bubmorera [TOK

49 . . https://m.edsoo.ru/00ael5e8
KAILIIH M MATHHH POIII https://resh.edu.ru/

50 Bakueiinme coeTMHEHNS KaJIbIUS bu6mmoreka [IOK



https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/
https://m.edsoo.ru/00ae103e
https://resh.edu.ru/
https://m.edsoo.ru/00ae1156
https://resh.edu.ru/
https://m.edsoo.ru/00ae1156
https://resh.edu.ru/
https://m.edsoo.ru/00ae1278
https://resh.edu.ru/
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/
https://m.edsoo.ru/00ae15e8
https://resh.edu.ru/

https://m.edsoo.ru/00ael5e8
POIII https://resh.edu.ru/

O00011eHUE U CUCTEMATU3 AL

51 N
3HAHUN
JKEcTKkoCTh BOIBI U CIIOCOOEI €6 bubmorexa [IOK
52 a https://m.edsoo.ru/00ae1886
YCTpaHCHHA POII https://resh.edu.ru/
[IpakTrueckast padora Ne 6 o reme
53 "KECTKOCTL BOABI 1 METOEI €6 bubmmorexa LHOK
" 8 A https://m.edsoo.ru/00aelaed
yCTpaHEeHHs
bu6mmoreka [IOK
54 AJTIOMAHAN https://m.edsoo.ru/00aelc64
POII https://resh.edu.ru/
AmdoTepHbIe CBOICTBA OKCHIA U bubnnorexa LIOK
55 P A https://m.edsoo.ru/00aelc64
Trapokenaa POII https://resh.edu.ru/
bu6mmoreka [JOK
56 XK
cleso https://m.edsoo.ru/00ae1d86
OKcuObL, THAPOKCUIBI U COIU JKEe3a bubmorexa LOK
57 I JIBL, HpIII A https://m.edsoo.ru/00ae35e6
(I) 1 »xenesa () POII https://resh.edu.ru/
58 O000I11IeHNE U CUCTEMATHU3AIHS
3HaHUU
ITpakTiueckas padora Ne 7. Pemenue
BKI?)HG I/IMeHTaJ'II;HI)IX 3a7a4 [0 TEME bubmmorera [TOK
59 B p . s https://m.edsoo.ru/00ae3de8
«BaxHuelnme merayuisl 1 UX POII hitps://resh.cdu.ru/
COEIMHEHU
60 Brruucnenus mo ypaBHEHUSIM bubnmoreka [JOK

XUMHYECKHUX PEAKIUi, €CITU OJAUH U3

https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae15e8
https://resh.edu.ru/
https://m.edsoo.ru/00ae1886
https://resh.edu.ru/
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/
https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/
https://m.edsoo.ru/00ae3de8
https://resh.edu.ru/
https://m.edsoo.ru/00ae1750

pEareHToB JIaH B U30BITKE WIIN
COJICPXKHUT IpUMeCH. Berancienus
MacCOBOM JI0JIH BBIXO0JIa MMPOYKTa
peaknuu

POII https://resh.edu.ru/

O00011eHUE U CUCTEMATU3ALMS

61 . 1
3HAHUHI
Kontposbnas padora No4 o teme
62 «BaxuHeiye MeTalibl U UX 1
COCTMHCHUS)
BemiectBa 1 MmaTepuaisl B bubmorexa HOK
63 . 1 https://m.edsoo.ru/00ae3f50
ITOBCEIHCBHOM JKM3HU YeI0BEKa POII hitps://resh.cdu.ru/
XHUMHYECKOE 3arps3HEHNE bubmorexa HOK
64 . 1 https://m.edsoo.ru/00ae4270
OKPYIAIOICH CPEAbT POIII https://resh.edu.ru/
Ponp xumuu B pemieHnn bubnuorexa LIOK
65 AKOJOTHHECKHX TIPOGTIEM 1 https://m.edsoo.ru/00ae4270
POUI https://resh.edu.ru/
. bubnuoteka [JOK
66 f;iig;iii:ﬁ;ggg:}?g;eHHe . 1 https://m.edsoo.ru/00ae0d0a
POUI https://resh.edu.ru/
. bubmuorexa [JOK
67 PesepaHblit ypok. 0606\1,]1 crme u 1 https://m.edsogm/OOadb33c
CHCTeMaTu3alus 3HAHUI POII https://resh.edu.ru/
. bubnmoreka [JOK
68 1:;2:23?;?3:52:325}?5;6HH6 " 1 https://m.edso00.ru/00ad9cb2
POIII https://resh.edu.ru/
OBLIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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YYEBHO-METOJINYECKOE OBECIEYEHHUE OBPA3OBATEJIBHOTO
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
8 KUIACC

Xumus. 8 knacc/I"adpuenss O.C., OctpoymoB N.I'., CnaakoB C.A., AKIHOHEpPHOE 001IECTBO
«M3narensctBo «IIpocsemenue», 2022 r.

9 KUIIACC

Xumus. 9 knacc/I"adpuenss O.C., OctpoymoB WN.I'., CnaakoB C.A., AKIHOHEpPHOE 00111ECTBO
«M3marensctBO «IIpocBemenue»,2022 r.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

8 KJIACC

Mertoauueckoe nocodue. 8 knacc (aBropsl O. C. I'abpuensn, U. T'. Octpoymos, C. A.
Cnankon), 2022 r.

["abpuensn O.C., JIpicoa I'.I'. - Xumus. 8 knacc. bazoBeiii ypoBenb. IIpoBepounbie u
KOHTpOJIbHBIE paboThl, [IpocBemenue, 2023 1.

9 KUIIACC

Meroanueckoe nmocoodue. 9 knacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnankon), 2022 r.

IMabpuensu O.C., JIsicoBa I'.I'. - Xumus. 9 knacc. bazosbiii ypoBenb. IIpoBepounbie u
KOHTpOJIbHBIE paboThl, [IpocBemienue, 2023 r.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET
8 KUIACC

https://resh.edu.ru/

https://interneturok.ru/

https://skysmart.ru//

http://schoolcollection/

https://urok.apkpro.ru/

9 KJIACC
https://resh.edu.ru/

https://interneturok.ru/

https://skysmart.ru//

http://schoolcollection

https://urok.apkpro.ru/
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