MHWHUCTEPCTBO IMPOCBEILEHUSI POCCUMCKOW ®EJEPAIIUU
MunucrepeTBo o6pa3oBanus 1 Hayku PoctoBckoii 06.1acTH
PemonTHeHCcKkHH 0Taes1 00pa3oBaHusA AIMHHHCTPanus PeMOHTHeHCKOrO
paiioHa

MBOY PemonrHenckas rumHasusa Nel

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO

PyxoBoautesns 31 HMIP ,Z[I/IpeKTop MBOY

[ _IECTeCTBo3Ha?Ae _PCMOHTHCHCKaSI ,
Attt 3éﬂopomm g, A

I(a_]'IHHHHa T.B. ITpotokon Nel ot «02»
ceHTsA0ps 2024 r

ITpotoxon Nel ot «02» / KOHOHorOB JL.E.
centsOps 2024 r HpHKaB No9s5 61 «02»
ceHTs6ps 2024 r

PABOYASI IPOTPAMMA
(ID 4763928)

yueOHOro npeamera «Xumusi. bazoBbiii ypoBeHb»
peajn3yemasi Ha 0aze HeHTpa o0pa30BaHHs €CTECTBEHHOHAYYHOH H
TeXHOJIOTH4YecKoil HanpaBaeHHocTel «Touka Pocra»

IUTs1 obydaromxcs 8 — 9 Ki1accoB

Paspaboruuk: KommiekroBa H.B. neppas kBau(pHKaMOHHAsA KaTErOpHsl

¢. PemonTHoe 2024



HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHOM paboyell HpPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EeOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTeNbHOe peaMEeTHOE coJiepKaHue,
npeaycCMaTpUBAET pPACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUH C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpEAeNIIeT BO3MOXHOCTH TpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromerocss Mo OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHHU CIY)KHUT OCHOBOH s (OPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
HSHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHs TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH NI CaMOpasBUTHS U
dbopmMupoBaHus KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YHKIIMOHAIBHOW I'PaMOTHOCTH,

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JXKU3HU, TaK U B TPO(HECCHOHATLHON IEITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIs/Ia HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B JOpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU O0ECHEeuMBAIOTCS CHEUU(UKOM
colepKaHMusi  y4eOHOro MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTarne eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKON XUMHHU.

CrpykTypa coaep:kaHusl MPOTPaMMbl MO XUMHH C(HOPMHUPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ mzyueHuro. Colep:kaHue CKIIAIbIBAETCA W3 CHCTEMBbI
MOHATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl 10 MPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HAa OCHOBE TEOPETUUYECKUX MPEICTaBICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE AMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSAS (YHKIUU OOBSICHEHHUS M MPOTHO3WPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHNS] O XUMUUYECKON COCTaBISAIOIIECH HAYYHOU KapTUHBI MUPA B JIOTHUKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMsI B Hayke. M3ydeHue XUMHUU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMA W3 paHee W3YYEHHBIX Y4YEOHBIX mNpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 kmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWHW XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TOJOKECHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpPUOOIIICHNM K HAyYHBIM METOJaM T[IO3HAHHS TIPH W3YYCHUW BEIIECTB U
XAMHYECKUX peakiuii, B (GOPMUPOBAHUN W PA3BUTHH MMO3HABATEIHHBIX YMCHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWJ Oe€30MacHOro oOpalieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe LI, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPHUHATUIO PEIICHHH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa CHUCTEMaTH4YecKoe MpUOOIIEeHHE
oOydJaromuxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MTPHUOOPETEHUIO 00yUYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOW MEATETbHOCTH, IMO3HAHUA W CAaMOMNO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJITFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUE IS
Pa3IUYHBIX BUIOB JICITCILHOCTH,

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPH H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOW >KU3HU H
TPYAOBOU JAEATEIbHOCTH;

— ¢opMHpoBaHHE y OOYyYalOmUMXCS TYMAHHUCTUYECKHX OTHOULICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAHUW HJIs BBIPAOOTKH DKOJIOTHUYECKH
IeJIeCO00pa3HOr0 TOBEACHUSI B OBITY U TPYIAOBOW MACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOTHOM Cpebl;

— pa3BUTHE MOTUBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQuUis M HAMpPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUSI.

OOmiee YuCIO dYacoB, OTBEACHHBIX HJIsi HW3YYCHHS XMMHHM Ha YpOBHE
OCHOBHOTO 001Iero oopa3oBanms, cocTaBiser 132 gaca: B 8 kmacce (2 vaca B
Heneno) B 8A- 66 yvacoB (02.05 u 09.05 — npa3zauuunbie qHU), B 8b — 64 yaca
(01.05,02,05, 08.05, 09.05 — npazauuuHbIe 1HU), B 9 Kiacce — 66 yacoB (2 yaca B
Hegeno) B 9A (02.09 u 09.05 — mpaznuuunbie auu), B 96 (01.05 u 08.05 —
Mpa3AHUYHbIC JTHH).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocuTEeNbHAs MOJIEKYJISIpHAasi Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpPU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKINil (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiIaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYIOBAaHUEM, U3yUYEHUE U OINMCAHUE
(GU3MYECKUX CBOHCTB O0Opa3lOB HEOPTAHWMYECKHUX BEIIECTB, HAOJIOJICHHE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
ONMMCaHUE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakluil (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuM, B3auMOAEHCTBUE Keme3a ¢ pacTBopoM conu Menu (11),
M3y4eHHE CIOCOOOB pa3/IeNieHHs CMECEil: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BbITIApUBAHUE, AUCTHUIAIUS, XpoMaTorpadus, MpOBEACHNE OYUCTKUA MOBAPECHHOM
COJIM, HAOJIOJIEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHUYeCKMX BellecTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3jaeMeHT U MmpocToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopona. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu U NOpoMbIIUIeHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3 dekra, pazpylieHne 030HOBOrO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOABL. Bojga kak pacTBOpuTesb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neoprannmdeckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBbIC,  KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBOMCTBa OKCUIOB. [loyueHne okCuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duszndeckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psan axktuBHoctn MetamuioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEACIECHUE CONEPKAHUS KUCIOPOIa B BO3IyXE, MTOIYyUYECHUE,
coOupaHue, paclio3HaBaHWE M H3YyUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHIOB U
OMMCaHUE HUX CBOMCTB, MOJy4YeHHE, COOMpaHUE, PACIIO3HABAHUE W HW3Y4YCHHUE
CBOWCTB BOAOpOJia (TopeHue), B3auMojcicTBUE Bojaoposa ¢ okcuaoM menu (1)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),



uccienoBaHue o0pa3lOB  HEOPraHMYECKUX BEHIECTB PA3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C MeETaJJlaMH, PEaKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla APYTMM K3 pPacTBOpa COJH, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUN.

HHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTE/IbHbIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIBI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonuueckoit cucrtembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB INEepuoja U
TPYIIIBI DJIEMEHTA.

Ctpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoin cucremsl . WM. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHutro B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX JIIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOIaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
rpaXk JaHVH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIporiecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemunie ceasu



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiaccuUKaliusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOpPHbIE MOPOJBbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX OJIEMEHTOB IMEPBBIX TPEX MNEPHOJAOB, KalMs, KalbLHUs W HUX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUINYECKON PEIIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaimys XuMAYECKUX PEaKUi MO pa3IndHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEaKIMHU BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
U3MEHEHUIO CTETICHEH OKUCIICHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTne 0 xumMuueckoM paBHoBecur. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOM pPEAKIUMU W TMOJIOKEHUE XHWMHYECKOIO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS pEeaKIUidA HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICJISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opua HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca AUCCOLMAUMU KHUCIOT, IIEJIOYed U CoJiel
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MAaTE€pUaliOB), TIPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, oO0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IIPUMEPBL  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiuu pasiIoKEeHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C IIOMOLIBK0 KAYECTBEHHBIX PpEAKUMM HA  HWOHBI, pELICHUE
JKCIIEpMMEHTAJIbHBIX 3a/a4.

Hemerasyibl 1 MX cOeAMHEHUS

OO6miast xapaktepucTuka TranoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoneiicTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOWMCTBa, IMOJydYeHUE, NMpuMmeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHU3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0X/CHHUE B IIPUPOJIE.

O6miast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHue W (HU3MYECKUE CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndeckue u
XUMuyeckre cBorcTBa. OKCHIBI Cephbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (QuU3HUEeCKHe W XHMHYCCKHE CBOMCTBa (0Omue Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMHUYECKHE PpEeaKIlnw,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO Croco0a MOJYy4YeHUsS CEPHOM KHUCIOTBHI.
[TIpumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpUpoOAE. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIC CTEIICHU OKHUCJIEHHS. A30T, pacIpoOCTpaHEHHE B MPHUPOJIE,
dbuznveckue U XuMu4eckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MojlyueHue U npuMmeHenue. Coiam aMMOHMUS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHHe, (PU3UMYECKUEe U XUMHUYECKUE
cBoiicTBa (0OIIME€ KaK TMPEICTaBUTENSl Kiacca KHUCIOT W crheruduueckue).
Hcnons3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUuecKoe 3arpsi3sHEHHUE OKPYKaroIel cpeibl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUE BO3JAyxXa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u pochopHas kucinora, puznuecKkue U XMUMUYECKHE CBONCTBA,
nosydenue. Mcnons3oBanue pocdaToB B kauecTBe MUHEPATBHBIX YI0OpESHHIA.

O6mas xapaktepucTuka amemMeHTOB [VA-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKALMK, PACHPOCTPAaHEHHE B Mpupone, (HU3UYECKUEe U XUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupone. OKCUIbI yriieponaa, ux
¢uznueckre W XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHUE W TpPUMEHEHHE. DKOJIOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r17100anbHOTO TMOTEIUICHHUS KIUMAaTa, HNapHUKOBBIM
addekr. YronpHas KUCIoTa U € coiM, X GU3NIECKUe M XUMHUYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATUSL 00 OPraHUYECKHUX BEIIECTBAX KAK O COEUHEHHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMOJIOTUYECKN Ba)KHBIX BEIIECTBAX: KUPaAX, OCNKaX, YIJIeBOJaX — U UX
poJii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMeHerne. CoenuHeHHMs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcuse kpemuusi (IV) u kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B IIPOMBILIJICHHOCTU. BakHelue CTpouTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajJjloreHOB M WX COCAMHEHUM (BO3MOXKHO MCIOJb30BAHUE BHICOMATEPHUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3yUYCHHE XUMUUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakIuu Ha Cyibdart-
WOH W HaOIIOJIeHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUaIoB), oOpa3amMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOIydYeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCITOJIb30BAHHE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, cCOOMpaHue, paclio3HaBaHUE U U3YyUYCHHE
CBOICTB YIJIEKHCIIOrO Ta3a, MpOBEJeHNE KauyeCTBEHHBIX peakiuid Ha kapOoHAT U
CUIMKAT-UOHbBl W UW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o teme «BakHelnme HeMeTaJuIbl U UX CO€TUHEHU)).

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux isnemeHtoB J[. W.
MenpneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTallioB. MeTainueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DIEKTPOXUMUYECKUH  pAal
HarnpsHKeHU MeTamnoB. dusnyeckne U XMMUYECKHE CBOMCTBAa MeTauioB. OO01ue
crocoObl ToyyyeHus MeTauioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTryH, AIOPATIOMHUHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TPOMBIIIUICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHue B [lepruoanyeckon cucTeMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIEHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuasl u



TUAPOKCHABI HATpus W Kanus. [IpumMeHeHHWe IeNOYHBIX METAUIOB U HUX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKHUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmme coequHeHHs KaiblUs (OKCHUIl, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKUE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUabl, TUApOKCU bl U conu xkenesa (1) u sxenesza
(ITT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

XumuuecKkuii IKcnepumenm:

O3HAKOMJICHHME C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHAA
KaJblIMsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHIEOMATEPHAJIOB),
UCCIIEJOBAHNE CBOWCTB >KECTKOM BOJBI, IPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIOJB30BAaHUE  BUJEOMATEpPUATIOB), IPU3HAKOB  MPOTECKAHMUS
KAQUECTBEHHBIX PEaKIUM HAa MOHBI: MAarHUs, KAJIbLHUs, aJIOMHUHUA, [UHKA, XKEJe3a
(IT) u xene3a (III), meau (II), HaGmroneHNE M ONMHMCAHUE TIPOILIECCOB OKPAIIUBAHUS
IJJaMEHU MOHAaMU HaTpus, Kaausg U Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BHJIEOMAaTepHaIoOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeunmme
METaJIJIbl U KX COCAUHEHUS».

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KW3HH YEJIOBEKa. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakiui B ObITy. IlepBas momormib mpu
XUMHUYECKHUX 0KOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkKarllel cpenbl (ImpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4deHrne o0pa3loB MaTepHaaoB (CTEKIIO, CIUIaBbI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmnnie ceasu



Peanuzanus MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIONINXCS CUCTEMHBIMH JJISI OTJIENbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukalnus, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: maTepusi, aTroM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUN 3apsij, MPOBOIHUKH,
NOJYIPOBOAHUKH, JIUINEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIIMYECKas
pemeéTka, CruiaBbl, (PU3MUECKUE BEIWYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHEThI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpaATbl, TOPHBIC MOPOIHI,
M0JIE3HbIE UCKOIAeMbI€, TOIIJIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU M HOpPMaMHU TMOBEJEHUS M CHOCOOCTBYIOT Ipolleccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEAOBBIX JOCTHXKCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTHU B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPYyrux  BUIAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TPH
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIecce ITOW Y4YEOHOUW JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE MPEACTABICHUSI O BEIIECTBE M XMMHYECKOW PEAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caM0ooOpa3oBaHWIO, MPOEKTHOW UM  HCCIEI0BATEIbCKOU
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3/I0POBBIA 00pa3 >KU3HU, OCO3HAHHME TOCICICTBUU U
HEMPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpAICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaIbHOM KU3HU;

S) TpyA0BOIr0 BOCIIUTAHUSI:

WHTEPEC K MPAKTHYECKOMY U3YyUCHHIO Mpodeccuii u Tpyaa pa3audHoOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHJUBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHENTHOM MpodheCCUOHAIIBHOM JEATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyUIECTBOBAHUS, IOHUMAHUE LIEHHOCTHU 3JI0POBOrO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3MuecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOIEHUS
paBMJI 0€30MaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, a TAK)KE B CHUTYalUAX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLICHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MMOBBILICHUS
YPOBHSl  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M MyTed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COIIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pE3yJIbTATOB BBIACISAIOT 3HAYUMbBIC IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHIO y4eOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JAPYTMMHU TOHSITHUSMH), UCIIOIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHbBIC, ICIYKTHUBHBIC, 10 aHAJIIOTHUH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMUU MOJIEIbHBIC TPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJIETBHBIX TMPEJCTaBICHUIN BBISBIATh U XapPaKTEPU30BATh CYIIECCTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHi,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHHE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHU;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €ro Pe3yJbTaT, POopMyIUpOBaTH 0OOOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenIaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3HPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJOB U (POPM MpPEACTABICHHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh PAa3IMUHbIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIIOJIB30BAHUS PA3IMYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Mpolecce y4yeOHOH U
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B XoJe aAuanora v (WiIM) TUCKYCCHUH) TI0
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
ACSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOr0 JKCIepuMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE y4y€Ta OOIIMX HHTEPECOB U COIJIACOBAHMS
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpenelieHne KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHBIe YHHBepcaibHbIe YueOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEAeNaTh LENu ACSITeIbHOCTH, IUIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 3 (HEeKTUBHBIE CIIOCOOBI PEIIeHHs] YICOHBIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA QITOPUTM JEUCTBUU MPHU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMSIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asABICHHON LEIH, YMEHHE
MCIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IIPe/jlaraeMble B YCIOBUU 3aJaHHH.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHONM paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCS HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeHcTBUM, crneuupuueckue s TOpeAMETHOM ob0nacth  «XUMHS», BUJIBI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy o6yueHus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCS YMEHUI:

e PACKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKyIa,
XUMHUYECKUI D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIMU Pa3JIOKEHUS, PEaKIUU 3aMEelIeHUs, PEeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWUOH, PACTBOP, MAaccoBas JIOJs BEIIeCTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHATUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHAass M HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoil cucreme,
3aKOHOB COXpPAaHEHHSI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATUS  «TJABHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OombIIMe TEPHOJbI, COOTHOCHTh OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema XuMHueckux diemenrtoB [l U.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacnpeereHre uxX Mo 3JEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, IMOATBEPIKAas ONMCAHUE ITPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMM MBICIUTEIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, cCpaBHEHHUE, 0000IIeHHe, CHUCTeMAaTHU3aluio, Kiaccudukaiuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIZOBaHHEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHUE).

K xoHny 00yuenus B 9 kiacce npeMEeTHbIE pe3yJibTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMHUYECKasi CBs3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHUCTaJUIMYecKas pemeérka, KOppo3us METaslioB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJUKY JUISi COCTaBlieHUus Gopmyl
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3W (KOBAJICHTHAs, WOHHAs, MeETaJUIM4YecKas) B HEOPraHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHME: ONHUCHIBATh MU XapaKTEepU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusl, KOTOphlE MMEIOTCS B NEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpefielieHie HMX 1O DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMICTB 3JIEMEHTOB M MX COEJIMHEHUHN B
npeaenax MallblX MEPUOJ0B U IIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluH (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEH OKHCIICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa NPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMepaMyd MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YpPaBHEHHUSI AJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHii
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXkKe MpaBWia oOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIJIOPUI-, OPOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITH OCHOBHBIE OIEpAIlMi MBICIIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos DJIeKTpOHHbIe (LM(ppOBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM P (pp )
KonTpoJibHeie IIpakTH4eckue o0pasoBaTejbHbIE
n/n NPOrpaMMblI Bcero
padoTsI padoThbI pecypchl
Paznea 1. IlepBoHayanbHble XMMHYECKHE TOHATHSA
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHMS 5 bubmmoreka [IOK
' Y NIPAKTHYECKON NEATEIBbHOCTH YEJIOBEKa 2 https://m.edsoo.ru/7f41837¢c
13 bu6moreka [IOK
1.2 BemectBa u XuMu4ecKue peakuuu 1 1
https://m.edsoo.ru/7f41837c
Hroro no pazneny 18

Pa3znen 2. BaxHeiinue npeacraBuTe/ M Heopranmieckux pemecTs. KojimyecTBeHHbIe OTHOIIEHUSI B XMMHUM.

2.1 Bosayx. Kucnopon. [Tonarue 06 okcumax 2 bubmorexa LOK
https://m.edsoo.ru/7f41837¢c
2.2 Bopaopoa. [lonsitue o kucinorax u comsix 2 1 bubmorexa LOK
https://m.edsoo.ru/7f41837¢c
)3 OCHOBHBIE KJIaCChl HEOPTraHUYECKUX 3 bubnuorexa [JOK
) COEIMHEHUN https://m.edsoo.ru/7f41837¢c
2.5 KonuuecTBeHHbIE OTHOIIIEHUS B XUMUH 8 1
Wroro no pazgeny 15

Paznea 3. Ilepuoanyecknii 3axkoH u [lepuoanueckasi cucrema xumudeckux 3jemenToB . U. MenaeneeBa.

XuMuuyeckasi CBA3b.

CTpoeHue aTOMOB.

3.1

[Tepuonnueckuii 3akoH u Ilepuoanueckas
CHCTeMa XMMHYeCKHUX dneMeHToB . 1.
MenneneeBa. Ctpoenue aroma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c




3.2 XuMHu4eckas CBA3b. 5 bubmorexa HOK
https://m.edsoo.ru/7f41837c
Hroro no pazgeny 10 bubmmorexa [TOK
https://m.edsoo.ru/7f41837c¢
Pa3nen 4. PactBopenne. PactBopbl. CBolicTBa pacTBOPOB 3J1€KTPOJIUTOB
41 PactBopenue. PacTBOpuMOCTh BEIIECTB B 5 1 1
BOJIE.
40 Knavccm HEOPraHUYECKUX COCMHEHUH, X 2 . 1
CBOMCTBa
b K
Hroro no pazneny 17 mommorexa T10
https://m.edsoo.ru/7f41837c
Paszpnen 5.OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC PEaKIMU.
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC
5.1 4 1
peakuuu
WTOTO TIO PA3JIEJTY 4 bubmorera [IOK
https://m.edsoo.ru/7f41827¢
Pe3epBHOE BpeMm 2
OBUIEE KOJIMYECTBO YACOB I10 66 5 -
[TPOI'PAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmorexa HOK
' PYHIIBL. ’ p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIEL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obuwue cBoicTBa METa/IIOB 4 https://m.edsoo.ru/7{41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmiorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 1 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 66







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KVIACC
KoumnuecTBo yacos JteKTpOHHBIE
Ne Tema vpoka KonTpoun | [IpakTnyec Mata usy e uupposbie
n/m yp Bcero | Hble KHe o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypchl
8A 8b
TexHnka 6€30MacCHOCTH Ha YpOKax
. IIpeame . Po
1 xumud. [Ipeagmer xumun. Posib 1 02.09.2024 | 05.09.2024 bubmmoreka [{OK
XMMHH B )KU3HHU YeJIoBeKa. Tema u https://m.edsoo.ru/ff0d210¢
BelIecTBa
Ilo € 0 MeTo/Jax Mo3Ha
) HATUE 0 METOJaX IO3HAHMS B 1 06.09.2024 | 06.09.2024 bu6moreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBuma
abo aboparo é
3 paboThI B 1a00OPATOPUU U PUEMBI | 1 09.092024 | 12.09.2024 bubnuoreka [IOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
duznyeckre ¥ XUMHUYCCKUE SIBIICHHS. BuG OK
4 YucTele BemiecTBa U cMecr. CnocoObl 1 13.09.2024 | 13.09.2024 uomorexa I
. https://m.edsoo.ru/ff0d26ca
pasaeiieHus: cMecei
[IpakTuueckas pabora Ne 2 Eu6 OK
5 «Paznenenue cMmeceit (Ha mpumepe 1 1 16.09.2024 | 19.09.2024 nomoreka L{
. https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOW COJIH)»
ATOMHO-MOJIEKYIISIPHOE YUEHHE. Bu6 OK
6 [Tepuoanueckas Tabnuua J1.1. 1 20.09.2024 | 20.09.2024 nbsmorexa L
https://m.edsoo.ru/ff0d2a6¢
MeHnpeneeBa
XUMHYECKUE DJIEMEHTHI. 3HAKU b K
7 1 23092024 | 26.00.2024 = DromuorexallO

(CI/IMBOJ'HJI) XUMHWYECCKHX DJICMCHTOB

https://m.edsoo.ru/ff0d2be8




Xumnueckue Gopmynsl. [IpocTeie n

b K
8 CJIOKHBIE BerecTBa. OTHOCUTENIbHAS 27.09.2024 | 27.09.2024 nomotexa LO
https://m.edsoo.ru/ff0d2a6¢c
aTOMHAasi ¥ MOJIEKYJIsIpHAsi Macca
H o
9 ax0XKJICHUE (BTHOCI/ITCJH)HOI/I 30.09.2004 | 03.10.2024 bubnuorexa [JOK
MOJIEKYJIIPHON MAaCCHI https://m.edsoo.ru/ff0d2d50
10 BaneHTHOCTh aTOMOB XUMUYECKUX 04.10.2024 | 04.10.2024 bubnuoreka [JOK
DJIEMEHTOB https://m.edsoo.ru/ff0d2eae
1 HaxoxneHue BaJ€eHTHOCTH B 07.10.2024 | 10.10.2024 bubnuoreka [JOK
XMUMHUYECKUX PpopMyrax https://m.edsoo.ru/ff0d323c
b K
12 XUMHYECKHe PeaKIHH 11102024 | 11102004  PrOmorexa llO
https://m.edsoo.ru/ff0d350c
13 XVWMHYECKHE YPaBHEHHUS 14.10.2024 | 17.10.2024 Bubnmorexa [IOK
https://m.edsoo.ru/ff0d5230
14 THUIbl XUMUYECKUX PEAKIIHUM. 18.10.2004 | 18.10.2024 bubnuoreka [IOK
Peakuyu coeguHeHNs 1 pa3ioKeHUs. https://m.edsoo.ru/ff0d37fa
15 THUIbl XUMUYECKUX PEAKIIHUM. 21102004 | 24.10.2024 bubnuoreka [IOK
Peakiuu 3amerienus u ooOMeHa. https://m.edsoo.ru/ff0d3al6
I1 6ota Ne3
16 pakTuyeckas padbora Ne ) 25102004 | 25.10.2024 bubnuorexa [JOK
«[Ipu3HAKN XUMHUYECKUX PEAKIIUI». https://m.edsoo.ru/ff0d3b88
0606 i
17 00I1IEHrE MPOHJIEHHOTO 08.11.2024 | 07.11.2024 bubnuorexa [JOK
marepuaia https://m.edsoo.ru/ff0d5708
bubmuorexka [JOK
18 K 0 11.11.2024 | 08.11.2024
OHTPOJIbHAA paboTa https://m.edsoo.ru/ff0d3f34
bub K
19 Kucnopoa. Bo3nyx u ero cocras. 15.11.2024 | 14.11.2024 nomorexka O
https://m.edsoo.ru/ff0d40c4
20 Oxcupr 18.11.2024 | 15112024 = DuOmaorexa LIOK
https://m.edsoo.ru/ff0d4290
21 Bonopon 22.11.2024 | 21.11.2024 bubnunoreka [JOK




https://m.edsoo.ru/ff0d448e

[Ipaktuyeckas padora N4
«[lomyuenne, codupanue u

bubmmorexa [{OK

22 25.11.2024 | 22.11.2024
pacrio3HaBaHue ra3oB: KUCJIOPOJ U https://m.edsoo.ru/ff0d4614
BOJIOPOI».
23 KHcnoTs! 20.11.2024 | 28.11.2024 | DHomoreia LHOK
https://m.edsoo.ru/ff0d497a
24 Comn 02.12.2024 | 20.11.2024 | DHomorexa LHOK
https://m.edsoo.ru/ff0d4790
VYrpaxHeHus: B COCTaBIECHUU (HOPMYIT BuG OK
25 KHCJIOT, COJIEH, OCHOBAHHH U 06.12.2024 | 05.12.2024 nommorexa I1
https://m.edsoo.ru/ff0d4c4a
OKCHJIOB.
26 KoJIM4ecTBO BelecTsa 09.12.2024 | 06122024 = DnOmorera IOK
https://m.edsoo.ru/ff0d4ae2
27 MoJtspHbIi 05BeM razon 13122024 | 12.12.2024 | PwOmorera LOK
https://m.edsoo.ru/ff0d4dd0
P
)3 acyeThl 0 XUMHICCKUM 16.12.2004 | 13.12.2024 bubmuorexa [JOK
YPaBHEHUSAM https://m.edsoo.ru/ff0d4dd0
29 Bona. OcHoBaHus. 20122024 | 19.12.2024 | Dnomoreta LIOK
https://m.edsoo.ru/ff0d50d2
P .M
30 acTBOpbl. MaccoBas 10Jist 23122004 | 20.12.2024 bubnuorexa [JOK
PacTBOPEHHOIO BEIIECTBA https://m.edsoo.ru/ff0d4dd0
31 OnpeneneHue MacCoOBOM 10U 27122004 | 26.12.2024 bu6mmoreka [JOK
PacTBOPEHHOIO BEIIECTBA https://m.edsoo.ru/ff0d4{42
IIpakTuyeckas pabora Ne5
1 «[Ipurorosnenue pacteopa ¢ 28122024 | 27.12.2024 bu6nuoreka [IOK

3aJJaHHOM MacCOBOM Jojei
PacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/ff0d542e




[ToBTOpenue u o6o0ImIEeHNE

bubmuoreka [JOK

33 . 13.01.2025 | 16.01.2025
IIPOUAEHHOr0 MaTepuaiia https://m.edsoo.ru/ff0d55a0
OTKpbITHE EPUOINYECKOTO 3aKOHA Eu6 OK
34 JI.. MenneneeBa. EcTecTBeHHBIC 17.01.2025 | 17.01.2025 nosmotera Il
. https://m.edsoo.ru/ff0d5708
CEMEMCTBA XUMHYCCKHUX JICMEHTOB
O
35 CHOBHBIE CBEJIEHHUS O CTPOCHHUH 20.01.2025 | 23.01.2075 bubnuoreka [JOK
aroma https://m.edsoo.ru/ff0d587a
36 CrpoeHue 3JIeKTPOHHBIX 000JI04eK 24012025 | 24.01.2075 bubnnorexa [JOK
aTOMOB https://m.edsoo.ru/ff0d59e2
XapakTepuCTUKA 2JIEMEHTOB I10 Bu6 1OK
nOIMOTEKA
2 27.01.2025 | 30.01.2025
37 MOJIOKEHHUIO B TTEPUOTUYECKOM 7.01.2025 hitps+//m. edsoo.ru/f0d5bA0
cucTemMe
b K
38 KonTpobHast paGota 31.01.2025 | 31.01.2005 | DromaorexallO
https://m.edsoo.ru/ff0d5eba
bu6mmoreka [IOK
39 HNonnas xumuueckas CBsi3b 03.02.2025 | 06.02.2025 hitps+//m.edsoo.ru/f0d6342
KoBanentnas no a
40 BaJICHTHAA MOJISIPHAs U 07.02.2025 | 07.02.2035 bubnuoreka [IOK
HEMOJIApHAsA XUMUYECKas CBA3U https://m.edsoo.ru/ff0d664e
41 Merannuyueckass XMaMHYECKas CBS3b 10.02.2025 | 13.02.2025 bubmorexa HOK
https://m.edsoo.ru/ff0d664e
42 CreneHb OKUCIICHUS 14.02.2025 | 14.02.2025 bubmorexa HOK
https://m.edsoo.ru/ff0d67ca
43 Haxoxnenue creneHu OKHUCIEHUS 17.02.2025 | 20.02.2025 bubmmorexa [IOK
https://m.edsoo.ru/ff0d67ca
P .P
m acTBopeHue. PactBopumocTthb 21.02.2025 | 21.02.2025 bubnunoreka [JOK
BEIIECTB B BOJIE. https://m.edsoo.ru/ff0dfee2
C)
45 JIEKTPOIUTHYECKAs JUCCOLMAIIUS 24.00.2025 | 27.02.2075 bubnunoreka [JOK

KHUCJIOT, COJICH U OCHOBAHHUHU

https://m.edsoo.ru/ff0dfee2




bubmuoreka [JOK

46 CunbHBIC U CIIA0BIC AIEKTPOJIUTHI 28.02.2025 | 28.02.2025
https://m.edsoo.ru/00ad9474
[IpakTuaeckast padora Ne6 «YcinoBus
eqe ec ea
A7 TEUEHUSI XUMUYECKUX PEaAKIIUS 03.03.2025 | 06.03.2075 bubnuorexa [JOK
MEXIY paCTBOpPaMH JIEKTPOJIUTOB 10 https://m.edsoo.ru/00ad9b7c
KOHIIa
b K
48 KontponbHas padoTa 07.03.2025 | 07.03.2025 nommorexa O
https://m.edsoo.ru/00ad9a50
Kitace a €CKHE
49 c npuKaysg 1 XuMUYECKH 10.03.2005 | 13.03.2025 bubmmoreka [IOK
CBOWCTBA KHCJIOT https://m.edsoo.ru/00ad9cb2
Kn
50 af:cn(bnxaum[ u Xj/IMI/I‘—IeCKI/Ie 14.03.2025 | 14.03.2025 bubnuoreka [IOK
CBOWCTBA OCHOBAHUM https://m.edsoo.ru/00ad9ela
Kitace a €CKHe
51 c ndukanus u Xj/IMI/I‘—I KH 17.03.2005 | 20.03.2025 bubnuoreka [IOK
CBOMCTBA OCHOBaHUU https://m.edsoo.ru/00ad9ffa
Kiace a €CKHe
59 c npuKanys ¥ XAMUYECKH 21.03.2025 | 21.03.2075 bubnuoreka [IOK
CBOMCTBA OKCHUIIOB https://m.edsoo.ru/00ada52c
Kiaccudukanus n xumuueckue
53 cenduran 31032025 03042025 | Dnomorera IOK
CBOMCTBA OKCHUJIOB https://m.edsoo.ru/00ada52c
K €CKHe
54 J'Iafcn(bﬂl(a].[l{i[ Y XUMHYECKHU 04.04.2005 | 04.04.2075 bubnuorexa [JOK
CBONCTBA COJIeH https://m.edsoo.ru/00ada342
K
55 nai:cnquaunvﬂ U XUMUYECKHE 07.04.2025 | 10.04.2075 bubnunorexa [JOK
CBOMCTBA coJiel https://m.edsoo.ru/00ada6bbc
I'eneTnueckas CBSI3b MEXKIY Bu6 OK
56 KJIaCCaMU HEOPraHUYECKUX 11.04.2025 | 11.04.2025 nommoreka L{
. https://m.edsoo.ru/00ada824
COEIMHEHU N
I'eneTnueckas CBSI3b MEXKIY Bu6 OK
57 KJIaCCaMH HEOPraHUYECKUX 14.04.2025 | 17.04.2025 nomorexa 1

COEIMHEHUN

https://m.edsoo.ru/00ada96e




[Ipaktuyeckas padora Ne7 «Pemenue

53 SKCIIEPUMEHTAJIBHBIX 337a4 110 TEME: 1 18.04.2025 | 18.04.2025 bubmumoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00adaab8
COCJIMHEHUIN»

O06001eHre 0 TEME «PacTBOPEHUE.
bubmmorexa [{OK
P . i 1 21.04.202 24.04.202

59 acTBopbl. CBOMCTBA pacTBOPOB 04.2025 04.2025 hitps://m.edsoo.ru/00adac34

3IEKTPOJIUTOB
bubmmoreka [{OK
K 1 25.04.202 25.04.202

60 OHTpOJIBHAS paboTa 5042025 >04.2025 https://m.edsoo.ru/00adaab8

61 OKHCIUTETHHO-BOCCTAHOBUTEIbHBIC 1 28.04.2025 | 15.05.2025 bu6moreka [IOK
peakuun https://m.edsoo.ru/00adaab9

62 OKHCIUTENN U BOCCTAHOBUTEIH 1 05.05.2025 | 16.05.2025 bubmorexa OK

https://m.edsoo.ru/00adae28
VYnpaxxHeHus B COCTaBICHUU BuG OK
63 OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIE 1 12.05.2025 | 22.05.2025 nomoreka I
. https://m.edsoo.ru/00adb076
peakuui

64 KontponbHas padoTa 1 16.05.2025 | 23.05.2025 bubmorexa OK

https://m.edsoo.ru/00adb076

65 PesepBHbIit ypoK. O606£IleHI/Ie u 1 19.05.2025 bubnuorexa [JOK
cUCcTEMaTHu3alus 3HaHUN https://m.edsoo.ru/00adb486

66 PesepBHbIit ypoK. O6o6111eHI/Ie u | 73.05.2025 bubnuorexa [JOK
cucTeMaTu3alus 3HaHUN https://m.edsoo.ru/00adb33c
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9 KUIIACC

KoaudecTBo 4acoB

DJIeKTPOHHbIE
Ne JlaTa uzy4eHusi
KonTpo IIpakTu undposbie
n/ Tema ypoka
o Bcero | JnbHBIE YyecKHe o0pa3oBaTejibHbIE
padoThI padoTsI pecypchl
9A 9b
TexHnka 6€30MacCHOCTH Ha YpOKax
xumun Ileproamueckuii 3aK0H. b K
1 pHod 1 03.09.2024 | 02.09.2024 nommorexa T10
[Tepuonnueckas cucTeMa XUMHYECKUX https://m.edsoo.ru/00adb59e
anemenToB J. 1. Menaeneera
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB Eut OK
2 XUMHUYECKUX JJIEMEHTOB IEPBBIX TPEX 1 06.09.2024 05.09.2024 nomoreka I
https://m.edsoo.ru/00adb6b6
MepUOI0B
Knaccudukanus 1 HOMEHKIaTypa BuG OK
oTeKa
3 HEOPraHWYECKHUX BENIECTB 1 1 10.09.2024 09.09.2024 nommorexa I
. https://m.edsoo.ru/00adb7e2
CrapTOBBIil KOHTPOJIb
Buael XuMHUUeCcKOl CBSI3U U THIIBI bubnmuoreka IHOK
4 A - 1 13.09.2024 | 12.09.2024 1
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
IToBTOpeuue u yriyoOieHue 3HAHUI
5 P i 1 17.09.2024 | 16.09.2024
OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca
Knaccudukanus XuMuuecKux peaknuii bu6 K
6 Puican peatdt 1 20.09.2024 | 19.09.2024 uoamorexa O
110 Pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUYECKOM Bu6 OK
7 peakuuu. [loudaTrue o TOMOTEHHBIX U 1 24.09.2024 23.09.2024 ubsmorexa L
https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEaAKIIMIX
[ToHATHE O XUMHUYECKOM PAaBHOBECHHU. Bu6 10K
HOIMoTEKa
8 DaKkToPhI, BAUSAIONIHME HA CKOPOCTh 1 27.09.2024 26.09.2024
p . B p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKlUU U MOJO0KEHUE




XHUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

NPHUMCHCHUC

9 01.10.2024 30.09.2024
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPONUTHYECKOU BuG OK
10 nucconuanui. CHIIbHBIE U CJIa0bIe 04.10.2024 03.10.2024 nbmorexa 11
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 WNonnble ypaBHEHUS peakuuii 08.10.2024 07.10.2024 butmmorexa [TOK
https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KUCIOT 1 Bu6 OK
12 OCHOBaHUH B CBETE MpeACTaBICHUI 00 11.10.2024 10.10.2024 nomoreka I
. https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITIT
XUMHYeCKHe CBOMCTBA COJIEH B CBETE Eu6 LIOK
HOIHOTEKA
13 i 00 % 15.10.2024 14.10.2024
MPEACTABICHUI 00 AIEKTPOIUTHIECKON hitps+//m.edsoo.rw/00addsh?
IMCCOITAIINT
. bu6mmoreka [IOK
14 [TonsiTue o ruapoIU3e coJeit 18.10.2024 17.10.2024 hitps://m.edsoo.ru/00addodd
bu6 OK
15 O000111eHNE U CUCTEMATHU3AIUS 3HAHUN 22.10.2024 21.10.2024 uomorexa I
https://m.edsoo.ru/00addd12
I1 e 3] Ne 1. «Penrenune
16 pakTuyeckas padbora «Pemenu 25.10.2024 24102024 bubnnoreka [IOK
JKCIEPUMEHTAIIBHBIX 33124 https://m.edsoo.ru/00addbfa
bu6 K
17 KonTtponsHas paborta 05.11.2024 07.11.2024 uoamorexa O
https://m.edsoo.ru/00addec
OO6mrast XxapaKTepUCTHUKA FaJIOTeHOB. Bu6 OK
18 XHUMHYECKUE CBOMCTBA HA IIPUMEPE 08.11.2024 11.11.2024 nommoreka L{
https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KUCIOTA,
19 XUMHUUYECKUE CBOMCTBA, MOJyYEHUE, 12.11.2024 14.11.2024 bubmmotera [IOK

https://m.edsoo.ru/00ade104




[Ipaktuyeckas padora Ne 2 o reme

bubmuoreka [JOK

20 «IlonmyueHue CoaTHON KUCIOTHI, 15.11.2024 18.11.2024
. . https://m.edsoo.ru/00ade348
HU3y4YEHHE €€ CBOMCTBY»
Brruucnenus mo ypaBHeHUSIM Eub 110K
nOIMOTEKA

21 ec €aKIIHii, eClIh O 3 19.11.2024 21.11.2024
XUMHHCCIGX EALIiiT , CCIH OH H https://m.edsoo.ru/00ade488
peareHToB JaH B N30BITKE
OO01ast XxapakTepUCTUKA FIEMEHTO

2 11as1 XapaKTEePUCTHKA DJIEMEHTOB 2. 11.2024 55 112024 bubnuorexa [JOK
VIA-rpynner https://m.edsoo.ru/00ade64a
AJIOTpOTIHBIE MOTU(UKAITUU CEPBI. Bu6 OK

23 Haxoxnenue cepbl U €€ COeTMHEHUH B 26.11.2024 28.11.2024 nbmorexa I1

N https://m.edsoo.ru/00ade64a
npupoje. XMMHYECKHUE CBOMCTBA CEpPhI
C

4 €pOBOJOPOI, CT})OGHI/IC, buszndeckue u 29.11.2004 02.12.2024 bubmuotexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA, BuG OK

25 (br3UYeCKre U XUMUYECKHUE CBOMCTBA, 03.12.2024 05.12.2024 nommoreka L

https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHWMHUYECKUE PEAKIUH, JIEKALINE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
MOJY4YEHHUS] CEPHOUM KUCIIOTHI.

26 i P 06.12.2024 | 09122024 | Dommorexa LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXaroLlel cpeibl COeAMHEHUSMHU
cepbl
B o

7 BIYKMCIIEHHE MacCOBOM JIOJIM BBIXO/1a 10.12.2004 12.12.2024 bubnunorexa [JOK
MPOAYKTa PEaKLNU https://m.edsoo.ru/00adec8a
OO11ast XapaKTepUCTUKA SIIEMEHTOB
VA-rpynnsl. A30T, pacopocTpaHCHHUE B

28 b pacnpocip 13.12.2024 | 16122024 | Dubmioreka LlOK

npupoe, GU3NUecKue U XUMUIECKHEe
CBOICTBa

https://m.edsoo.ru/00adeea6




AmMHak, ero pu3nvecKue u

b K
29 XMMUYECKUE CBOMCTBA, ITOIIy4YCHUE U 17.12.2024 19.12.2024 nommorexa [10
https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[Ipaktuyeckas padora Ne 3 o teme Bu6 110K
nonmorexa

30 I1 20.12.2024 23.12.2024
(CLOJYHICHIC aNMUAKa, HIYHCHHE ero https:/m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KI/ICJ‘IOT&\IJ, e€ ¢puznveckue u 24.12.2024 26.12.2024 bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX o -

32 ynoopenuii. XuMu4eckoe 3arpsa3HeHue 27.12.2024 28.12.2024 nomoreka Il

. https://m.edsoo.ru/00adf518
OKPYXaIoIIeH Cpeibl COSAMHEHUSIMHU
azora
®docdop. Oxcua pochopa (V) u Eu6 OK
33 dhochopHas kucinoTa, GU3NIECKUE U 14.01.2025 13.01.2025 nommoreka L
. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOITYyYEHUE
Hcnonws3oBanue GocdaToB B Ka4yeCTBE
. bu6mmoreka [JOK
34 MHHEPAJIbHBIX yI00peHHH. 3arps3HeHre 17.01.2025 16.01.2025
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu
VYrnepon, pacnpoCcTpaHEeHUE B IPUPOJIE

35 PO, pACHIPOCTP PHPOJE, 21012025 | 20012005 | Dromorexa LIOK
(bu3uYecKre U XUMUYECKHE CBOKMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
XUMHUUYECKUE CBOMCTBA. JKOJOTUYECKUE bubmuoreka [JOK

36 24.01.2025 23.01.2025
poOJIeMBbl, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepoga (IV)

37 YronpHas KUCIOTa U €€ COU 28.01.2025 27.01.2025 bubmorexa HOK

https://m.edsoo.ru/00ae006¢

38 [IpakTueckas paborta Ne 4 mo Teme 31.01.2025 30.01.2025 bubnunoreka [JOK




"[lonydeHue yriekucioro rasa.

KavecTBenHast peakuus Ha KapOOHaT-

noH"

https://m.edsoo.ru/00ae027¢e

[lepBoHauanbHbIEC TOHATUSA 00

bubmmoreka [IOK
39 OpraHuvec eIecTBax Kak o 04.02.2025 03.02.2025
PratACCIiX BEIecTBax kak https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTiepo/ia
bubmmoreka [{OK
40 Kpe 1 1 ero CoeIuHe 07.02.2025 06.02.2025
PEMIHI I er JUHCHHA https://m.edsoo.ru/00ae080a
[IpakTnueckas padborta Ne 5. Pemenue
IKCIIEpUMEHTAJILHBIX 33/1a4 110 TEME b K
41 pu A 11.02.2025 | 10.02.2025 nomotexa O
«BaxxHen1me HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHU S
bu6moreka [IOK
42 Kourpoasaas padbora 14.02.2025 13.02.2025
HTPOJIbHAA paboT https://m.edsoo.ru/00ae0el 8
OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX
3JIEMEHTOB — METAJUIOB.
Meramnnueckas CBI3b 1 bu6 OK
43 18.02.2025 | 17.02.2025 nommoreka L
METAJUTNYECKasd KPUCTAIUINYECKAs https://m.edsoo.ru/00ael03e
pemérka. Gu3nyeckre CBOMCTBa
METAJIOB
XUMHUYECKHAE CBOMCTBA METAJLJIOB. Eu6 10K
. . HOJIMoTEKA
44 DIEKTPOXUMHUYECKUH Pl HAIPSLKEHUM 21.02.2025 20.02.2025
https://m.edsoo.ru/00ael 156
METAJIOB
OO61ue crnocoObl NOTYyYeHUS] METAJIOB.
CmnaBbl. Berunciaenus o ypaBHEHUSIM
45 Lo YP 25022025 | 24.02.2025 | Dromuorexa HOK
XAUMHAYECKUX pEAKLUH, €CIIN OUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJEPKUT NPUMECH
bu6 OK
46 IToHATHE O KOPPO3UU METAIUIOB 28.02.2025 27.02.2025 nommoreka L{

https://m.edsoo.ru/00ael278




bubmuoreka [JOK

4 04.03.2025 03.03.2025
7 Llenotrere MeTans: https://m.edsoo.ru/00ael4b2
bubmmorexa [{OK
48 O 07.03.2025 06.03.2025
KCHIBL H THAPOKCHIIBT HATPHA 1 KA https://m.edsoo.ru/00ael4b2
49 Il[enoqliloseMeanvme METaJLIbI — 11.03.2025 10.08.2025 bubnuorexa [JOK
KaJIbIIU U MarHuu https://m.edsoo.ru/00ael5e8
bubmmoreka [{OK
50 B 7 14.03.2025 13.03.2025
RHCHIIHE COCAMHCHHA KaTbILIA https://m.edsoo.ru/00ael5e8
51 O0006111eH1E U CUCTEMATH3aLUs 3HAHUI 18.03.2025 17.03.2025
50 JKéctkocTh BOJIBI M CIOCOOBI €€ 21.03.2025 50.03.2075 bubmuorexa [JOK
YCTpaHEHU https://m.edsoo.ru/00ae1886
53 [Ipaktuueckast pabota Ne 6 o Teme ) 01.04.2025 31.03.2075 bubmuorexa [JOK
"Pemrenne s3kCiepuMEHTANIBHBIX 33144 https://m.edsoo.ru/00aelae8
bu6mmoreka [IOK
54 An 7 04.04.2025 03.04.2025
TOMHHHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMICTBA OKCHIA U 08.04.2025 07.04.2025 bubnuoreka [IOK
TUAPOKCHA https://m.edsoo.ru/00ael c64
bu6mmoreka [JOK
56 X 11.04.2025 10.04.2025
eI1e30 https://m.edsoo.ru/00ael1d86
57 OKcupl, THAPOKCUABI U COJIU KeJe3a 15.04.2005 14.04.2025 bu6mmoreka [JOK
(IT) m »xenesa (III) https://m.edsoo.ru/00ae35e6
58 O00011IeH1E U CUCTEMATHU3ALUS 3HAHUI 18.04.2025 17.04.2025
[IpakTuueckas paborta Ne 7. Pemenue
59 BKCHepI/IVMeHTaJ'ILHBIX 3a/1a4 [0 TEMeE 22.04.2025 21.04.2025 bu6mmoreka [JOK
«BaxxkHelnme MeTamibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHMUSI»
B
60 BIYHCJICHUS 110 YPABHEHUAM 75.04.2025 24.04.2025 bubnuoreka [IOK

XUMHUYCCKUX peaKHHﬁ, €CJIM OJUH U3

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




pEareHTOoB JaH B U30BITKE UITU
COJICPXKHUT pUMecH. Berancienus
MacCOBOM JIOJIM BBIXOJIa IIPOYKTA

peakuuu

61 O06o00meHne U cucTeMaTru3aus 3HaHUK 1 29.04.2025 28.04.2025

62 KontponsHas pabora 1 06.05.2025 05.05.2025
B

63 €lIeCTBa U NiaTepI/IanH B | 13.05.2025 12.05.2025 bubnuorexa [JOK
IOBCEHEBHOM JKU3HU YEJI0BEKa https://m.edsoo.ru/00ae3f50
X

64 I/IMI/I‘-ICCKOGU?,anSISHCHI/Ie | 16.05.2005 15.05.2025 bubnuorexa [JOK
OKPYKarOIEeN cpebl https://m.edsoo.ru/00ae4270

65 Ponp xuMum B pelIeHnH 3KOJIOTHYECKUX 1 20.05.2025 19.05.2025 bubnuoreka [IOK
npooieM https://m.edsoo.ru/00ae4270
P i .

66 €3€pBHBIN YPOK O6o6iHeHI/Ie u | 73.05.2025 52.05.2025 bubmuorexa [JOK
CHCTEMaTHU3alus 3HaHUN https://m.edsoo.ru/00ae0dOa
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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