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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM POrpaMMbl OCHOBHOT'O 00IIIETO 00pa3oBaHuUsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepalnbHOl pabdoueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPENogaBaHus y4eOHOro nmpeamMera « XuMushy
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€t TpeACTaBICHUE O NENAX, OOIIeH cTpareruu
oOy4yeHUs, BOCHUTAHUA U Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHaBJIMBAET o0s3aTenbHOe MIPEAMETHOE COJIepKaHue,
NpeayCMAaTPUBAET pACOpPECI€HUE €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE I10
pazielnaM M TeMaM MPOTrpaMMbl IO XHMHH, OINpPEEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHUM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKA y4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolIUXCs, ONpeAessieT BO3MOXKHOCTU TMpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMHUHU Ha YPOBHE IeJiel u3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 COJIepIKAHUS.

3HaHME XHUMHUU CIY>)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
00y4Yaromierocsi, €ro MpeACTaBICHU O MaTePUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMUpYEMble XUMHUEU MPEICTaBICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTrUd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPhEBOHM, SHEPIETUUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peayiM3allid  BO3MOXKHOCTEH IS CaMOpPa3BUTHUS |
dbopMupOBaHUS KyIbTYphI IUYHOCTH, €€ 001Iel 1 QYHKIIMOHATHHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OOyJaromMXCs, HABBIKOB WX CaMOCTOSITENIBHOW Y4eOHOW JIEeSITeIbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYUYHON IPAMOTHOCTH O0y4aIOLIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTI'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUYECKOE
oOpa3zoBaHue 00YyUaIOIINXCS.

JlanHble HampaBieHUss B OOYyUYEHHUM XUMHUU OOecHedMBaroTCs crenuuroi
COJepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIONTUMHUCS CHUCTEMBI IMEPBOHAYANBHBIX TMMOHATHH XWMHH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACIBbHBIX 3HAYUMBIX TOHSATHIM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusi MPOTpaMMbl MO XUMHUH C(HOPMUpPOBAHA HA OCHOBE
CUCTEMHOro monaxona Kk e€ u3ydeHuto. CopepkaHue CKIIJIbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHHUU aTOMa U XUMHYECKOU CBSI3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE HSMIIMPUYECKH
MIOJTYYE€HHBIX U OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyromMy, BBITIOJNHAS (YHKIUH OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIHOCOOCTBYET  (hOPMHPOBAHHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KApTUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM TNO3HaHMsI B Hayke. M3yueHue XMMHUU NPOUCXOJUT C MPUBICUCHHEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKalomuil MHpY,
«buonorus. 5—7 knacced» u «Du3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWA OCHOB
XUMUYECKOW HAyKH Kak O0JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOTO U3 KOMIIOHEHTOB MHPOBOWU KYJIbTYPBHIL.
3amadya ydyeOHOro mpeAMeTa COCTOUT B (POPMHUPOBAHMM CHUCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKECHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapakTepa, fA3blKa HayKH, B



MPUOOIICHUH K HAay4YHBIM METOJaM TIO3HAHWS TPU W3YYCHUU BEIICCTB U
XUMHUYECKUX peakiuii, B (GOPMHUPOBAHUN W PA3BUTHH MMO3HABATEIHHBIX YMCHHUHN U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSTENbHOCTH, OCBOEHUM MpaBuil Oe30MacHOro oOpamieHus ¢ BelleCTBaMU B
MOBCEITHEBHOM KU3HMU.

[Ipu u3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKUe LI, KaK:

— (opmMupoBaHHE MHTEIUIEKTyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIbHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOy4Jarommxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JEeATENbHOCTH, HAYYHBIM
METOJIaM TIO3HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBUi, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITa Pa3HOOOPA3HOM NEATETLHOCTH, MO3HAHMUS WU CAMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONIMX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTeCTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM YHCJI€ YyMEHUH OOBSCHATH U OLEHUBATH SBIICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W OINBIT, MOJTYYEHHBbIC NMPU U3YYCHUU
XUMHUH, TPUMEHATh HMX TMpPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU W
TPYZOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHuE Yy OOy4YaloImUXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW JJIs BBIPAOOTKH DKOJIOTHUYECKH
1EeJIeCO00pa3sHOro MOBENEHUS B OBITY M TPYAOBOM JEATENBHOCTH B IIENIAX
COXpaHEHMS CBOETO 3[I0POBbs U OKPY>KAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpoGuis M HAMPABICHHOCTH JATbHEHUIIETO
o0yJeHUSI.

OOmiee YuCIO dYacoB, OTBEACHHBIX I HW3Y4YCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU Ye€JIOBEKA. XHMMUs B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToAaxX MO3HAHUA B XUMUHU. YHMCThIE BElIECTBAa M CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJICKYJIBl. XUMHUYECKHE OdJeMeHThl. CHUMBOJIBI XUMHUYECKHX
anemMeHTOB. [IpocThie U ClIOkKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. OTHOCHUTENbHAsT aTOMHas Macca.
OtHOCHUTeNnbHAS MOJICKYJISIpHAs Macca. MaccoBas 101 XUMHUUECKOTO JJIEMEHTa B
COCTMHEHUHU.

KomnuectBo BemectBa. Momnb. Monsipaas macca. B3aumocBs3p Kojn4uecTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmyiiam
XUMUYECKUX COCTUHCHUM.

@u3NYecKue U XUMHUYECKHUE SIBJIICHHS. XUMHUUYECKasl Peakius U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BeHIeCTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHUYECKUX PEaKINi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu |
npuéMaMu oOpalleHus ¢ 1abopaTOPHBIM 00OpPYIOBAaHUEM, U3YUEHHUE M OIHCAHHE
(GU3MYECKUX CBOMCTB O0O0pa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTHUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
METHOM TTPOBOJIOKH, B3AaUMOJICHCTBUE MeJIa C KUCJIOTOM) SIBJICHUM, HAOIIOICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapwsi, pa3loKeHHE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3yUYEHHUE CIOCOOOB pa3/esieHUs CMECE: C MOMOILbI0 MarHuTta, (puibTpOBaHUE,
BBIIApUBAHUE, AUCTHUIAIUS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA IMOBAPECHHOM
COJIM, HAOIIOJEHHE W  ONHCAaHUE  PEe3yJbTAaTOB  MPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHWS MACChl, CO3JaHUE€ MOJIeNied MOJIEKYJI
(1apocTepKHEBBIX ).

Ba:kHeiline nmpeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3J€MEHT U MpPOCTOE
BellecTBo. HaxokneHue kucimopojga B mpupoje, (U3MYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHciopozaa B mpupoe. O30H — auIoTponHas MoAU(PUKALMS KUCIOPOIa.

TernoBoit 3PQGEeKT XUMUYECKON peaKkuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: Yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCWICHHE TapHUKOBOTro 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUeckue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyuyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl Mo XUMHUYECKUM YPaBHEHUSIM.

Odusznyeckue CcBoMcTBAa BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponb pacTBOpOB B mMpuUpoOJie U B KU3HU 4eloBeKka. KpyroBopoT BObI B MPHUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHenunit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcunoB. Du3nueckue M XHUMHYECKHE
cBOMcCTBa OKCUIOB. [lomyueHne oKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WHIENOYM W HEPACTBOPUMbIE
ocHoBaHusA. HomeHkiatypa ocHoBaHuU. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukamus kucinor. Homenknatypa kucinor. dusndeckue u
XUMHUYECKHUE CcBoMcTBa KHUCIOT. Psam aktuBHocTH MeTaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

I'eneTnueckas cBs3b MEXKy KJIaCCaMU HEOPTaHUYECKUX COCIMHECHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, NOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM W YCIOBUS BO3HHKHOBEHHS U
MpeKpameHnsi ropeHust (Mmokapa), O3HAKOMJIEHHE C oOpasllaMh OKCHIIOB |
OMMCAHWE WX CBOWCTB, IOJY4YEHUE, COOMpaHHWE, pACIO3HABAHWE W W3yYCHHE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeircTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW pACTBOPEHHUSI BELIECTB C
Pa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIAECOMATEPHUAJIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKHUX BEIIECTB pa3MYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIMKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUIaMHu, PEaKUUW HEUTpaau3aluu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETaula IPYTHM M3 PACTBOPA COJIM, PELICHHE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHellne KiIacChl HEOPraHMYEeCKHUX
COCIMHECHUIN.

IHepuonnuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
ieMeHToB JI. U. MenpgeneeBa. CtpoeHune aToMoB. XMMHYECKasl CBA3b.
OKHuCIUTETBLHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX HJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJJIEMEHTOB (ILEJOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEpHBIC OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOIHAs  (QOpMBI
[Tepuonnueckoit cucrtembl XuMuyeckux 3neMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUM CMBICI NOPSAKOBOIO HOMEpa, HOMEPOB IIEpUOJIA U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
ITepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA IO €ro noJjiokeHuto B [leprnognueckoi cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYyIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3axkoHa u [leproanueckor CUCTEMbl XMMUYECKHUX
JJIEMEHTOB Il pa3BUTHs Hayku W npaktuku. [[. M. MenneneeB — yd€Hbli U
rpaXkIaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus. OKHCIHTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHUU.
IIporecchl okucaeHus U BoccTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakinu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemnwie ceéa3u



Peanuzamusa MeXnpeaMeTHBIX CBS3€HM MPU H3YYEHUM XUMUHM B 8 Kiacce
OCYILIECTBIISIETCS 4YE€pe3 HCMOJIb30BAaHUE KaK OOIIUX €eCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIIOIINXCS CUCTEMHBIMU [IJI1 OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOT'O LIUKJIA.

OO6mue ecTecTBEHHO--HAYUHbIE TIOHSTUS: HAy4YHBIH (PakT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOIIUBO, BOJAHBIE PECYPCHI.

9 KITIACC

BemecTBO M XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TPEX TMEPUONOB, KaJMs, KaJbLHUs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOW CBSI3U. THUIMBI KPUCTAIIUYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBA BEILECTB, OTHOCSAIIMXCSA K pa3duyHbIM KJIaccaM HEOPraHU4eCKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarms XuMU4ecKuX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEaKIMH BEHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTENEHEW OKUCIICHUSI XMMHYECKUX 3JIEMEHTOB, MO OOpPaTUMOCTH, MO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKlMi, TEPMOXUMHUYECKUE
ypaBHEHHS.

[Torsitue o ckopocTH xumMudeckoil peaknuu. [loHstrne 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M Te€TEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHEe 0 XMMHUYECKOM paBHOBecuU. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEITIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIA0bIe DJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS peaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUECKOU
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBL. [IoHATHE O TUAPOIIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUu
OT BO3JEHUCTBUS Pa3IMYHBIX (PAKTOPOB, HCCIETOBAHUE DJIECKTPOMPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  PEAKIMA  HMOHHOTO  OOMEHa
(o6pa3oBanue ocajaka, BbIIEJIEHUE Ta3a, oOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIUX ~ IIPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiMM pasioKEeHHs, COCIUHEHUs), pacllO3HaABaHNUE HEOPraHMYEeCKUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pEaKIU{d Ha HOHBI, pELICHUE
JKCIIEpPUMEHTAJIBHBIX 3a7a4.

Hemerajnibl M X COeAMHEHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puandyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  Xjopa
(B3aumoneiicTBUE € MeETalJIaMH, HEMETaulaMH, WIeJo4yaMu). XJIOPOBOIOPO.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJyYeHHE, NpuUMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHW3M YeJIOBEKa. BakHehmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka dmeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMUYecKue cBoucTBa cepbl. CepoBOOpOa, CTpoeHUE, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KUCJIOTHBIX OKCHJIOB.
Cepnas kwucinotra, GQuU3NUECKMEe W XUMHYECKHE CBoMcTBa (OOmIME  Kak
MpeACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE pEaKIluy,
JeXanme B OCHOBE IPOMBIIIJIEHHOTO CHoco0a MOJYyYeHUsS CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoil KUCIOThI. COJIM CEPHOM KUCIIOThI, KAUECTBEHHASI PEAKLIHUs HA



cynbdar-uoH. Haxoxaenue cepsl U €€ COCOUHEHHM B TpUPOJe. XHUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHUS.

O6mass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XuMHueckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMUakK, €ro
(¢u3znueckre 1 XUMUYECKUE CBOMCTBA, MOJdyyeHue U npuMenenue. Cou aMMOHUS,
ux (pU3MUECKUEe U XUMUYECKUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THasg KHCIIOTa, €€ TOoJydeHue, pU3NYecKrue U XUMHUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHue HUTPATOB M COJIeH AaMMOHHMS B KaueCTBE MMHEpaIbHBIX
ynoopennii. XMMUYeCKOe 3arpsi3HeHUE OKPYXKalolel cpefibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JayxXa, MO4YBbl W Boao&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GUMUECKUE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kuciora, GU3NIECKUEe U XUMHUIECKHIE CBOMCTRA,
nonydyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapaktepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCIEHUS.  YTJIepoi,  aJuIOTPOIHBIE
Moau(UKALMK, pPACIPOCTPAaHEHHE B TMpUpojAe, (PHU3MYECKHEe U XUMHUYECKHE
cBoiicTBa. Ancop6Ouusi. Kpyrosopot yriepona B npupoge. OKcuibl yriaepojaa, ux
dusznueckre M XUMHUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJly4eHUEe W TpPUMEHEHHE. DKOJIOTHYEeCKHUE MPOOJIEMBbI, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rino0ambHOrO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, nX (PU3NUEeCKue U XUMHYECKHUE CBOMCTRBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriepozaa (MeTaH, 3TaH, 3TUJICH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYyCHasl KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHl UX mepepaboTku (O€H3MH), UX pOJb B OBITY M MPOMBIILICHHOCTH.
[TonsiTue 0 OMONTOTUYECKH BAXKHBIX BEIIECTBAX: KUpPAX, OENKaX, YriIeBOJIaxX — U UX
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COECTUHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, MOJy4YeHUE U
npumeHenue. CoenMHEHHMs] KpeMHHs B mpupone. OOmme mnpeacTaBieHHs 00
okcune kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIB30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHellne CTpOUTEIbHbIE MaTepHalibl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 06€30MacCHOr0 MCIOJIL30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B OBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

u3yuyeHrne oOpasIoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUYECKHE CBOWMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHE ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcOeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepraoB), HaOIIOICHUE TMpoIlecca OOyIJIMBaHUS caxapa Moj JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyUYCHHE XUMUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Ccyibdar-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HMYECKUMHU
cBolicTBamMu azora, ¢ochopa M UX COCAMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpasiaMu a30THbIX U (HOCHOPHBIX YAOOpPEHUH, MoIydeHHeE,
coOupaHune, pacro3HaBaHWE ¥ U3YyUYCHHE CBOWCTB aMMHuaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U Pocdar-uoH U U3ydeHHE MPU3HAKOB
UX NPOTEKaHUs1, B3aUMOJICCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YEHUE MoJeNen
KPUCTANTMYECKUX PEmETOK ainMasza, rpadura, ¢ylsiepeHa, O03HAKOMIIEHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MOJyYyeHUEe, COOMpaHUE, paCllO3HABAHHE U HU3YUYCHUE
CBOICTB YIJICKHCIIOTO Ta3a, MPOBEJEHNUE KaYeCTBEHHBIX peakiuii Ha KapOoHAT W
CWIMKAT-UOHBl W W3YYEHHE TNPHU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
OPONYKIHMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE HSKCIEPUMEHTAIBHBIX
3a71a4 o TeMe «BaxkaelIe HeMeTauIbl ¥ UX COSTUHEHUS) .

MeTaujibl M UX COeIMHEHUS

OO0mrast xapaKTepUCTHKAa XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux isiemeHtoB J[. W.
MenneneeBa u ctpoeHusi atomoB. CTpoeHne MeTaioB. MeTtajnueckas CBsI3b U
METAJUIMYECKasi ~ KpUCTAIMYECKass  pemérka.  DNEKTPOXUMHUYECKUM  Psif
HaMpsHKeHU MeTamioB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0riue
crocoObl ToyyeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTajlb, YyTyH, AIOPATIOMHHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[IlesouHble MeTabl: MOJOXKEHUE B [leproandeckoil cucTeMe XMMUYECKUX
snementoB JI. M. MeHpaeneeBa, CTpoeHUE MX aTOMOB, HaXOXJIEHUWE B MPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuisl u



TUAPOKCHABI HATpusi W Kanus. [IpumMeHeHue MIeNOYHBIX METaUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siuemeHTos [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B nIpupoae. PU3NUECKrue U XUMUYECKUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmume coequHeHHs] KalblMs (OKCUI, THUAPOKCHUI, COJIH).
XKéctkocTh BOABI U CLIOCOOBI €€ yCTpaHEHHUSI.

AJIIOMUHMH: TIOJIO)KEeHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMma, HaxoXkAcHUE B npuponac. Pusnyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aToMa, HaXoXJeHWE B mnpupoje. Dduszmueckue wu
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3YJbTATOB  KOPPO3UUM  METAIIOB  (BO3MOYKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3MOKHO  HCHOJBb30BAaHUE  BUIEOMATEpUAIIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblUs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIMBAHHUS
IUITAMEHW WMOHAMM HATpusA, Kajausg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCClieOBaHUE aM(DOTEPHBIX CBONCTB THAPOKCUA ATIOMUHMUS
Y THIPOKCUJA [IMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a]1a4d o TeMe «BaxkHenmue
METaJUIBI U KX COCTUHEHHUS.

XuMHS U OKPY:KaWIIas cpeaa

BemecrBa u Marepuansl B NOBCEIHEBHOW JXKM3HHM 4elloBeka. be3omacHoe
WCIIOJIb30BaHUE BEUIECTB M XMMHUUYECKUX peakuuil B ObiTy. IlepBas momoib npu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarollel cpeabl (MpeaenbHas I0MyCcTUMAas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuun B pemieHun 3KOJIOTMYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemnnie ceéa3u



Peanuzanmss MeXMpeIMETHBIX CBsI3ed NpPU HM3YyYEHUH XHMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 MCMOJIb30BaHUE KaK OOIHUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, ABJISIONIUXCS CUCTEMHBIMH JIJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIA (DaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, W3MEPECHHE, MOJICNb, SIBICHHE, MapHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: MaTepwsi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYTIPOBOJHUKH, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHWE BEIIEeCTBa, ra3, pacTBOpP, paCTBOPUMOCTD, KPUCTAJUTHYECKAS
peméTKa, CIUIaBbl, (PU3MUYECKHE BEIIMYUHBI, CAUMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIXaHWe, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI00PEHHSI, MUKPOIJIEMEHTBI, MAKPOAJIEMCHTHI, TUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC TMOPOIHI,
M0JIE3HbIE UCKOIAEMBbIE, TOIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TMOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHUECHTALMM W
paclIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UUCJI€ B YaCTHU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HACJEIWI0, TOHMMAaHUs 3HAYCHUS] XUMHUYECKOW HAYKH B IKU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHOpMAIUCH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpPOMCTBE MHpa U 00IECTBA;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBUJaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JPyTMX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TpH
BBITIOJTHEHUU y4YEOHBIX, II03HABATEJIBHBIX 3a/1ay, BBHIMOJHEHUU XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIKA B TIpollecce JTOW Y4eOHOW JeATEIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHWE U IIOCTYIIKM CBOMX TOBApUIIEH C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XWMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTU HAYKH W COCTABISIOIINE
OCHOBY [l IOHMMAaHUSI CYIIHOCTH HAYYHOM KapTUHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEIOi, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOAUMBbIC IsI OOBSICHEHWS HAOII0/IaeMbIX IPOIECCOB U SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHBIMU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypPOr, JIOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTHM;

MHTEpeC K OOYyYEeHHI0O M TO3HAHMIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHHUS B
JIATbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHUE TMOCJEACTBUN U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI aIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOUMOCTH  COOJIFOJICHUSI TpaBWJI  0€30MacHOCTH MpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECCTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEPEC K MPAKTHYECKOMY U3YUCHHIO Mpodeccuil u Tpyaa pa3IuaHOro poja,
yBOXCHUEC K TPYAy W pe3yibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMCHEHUS TPEAMETHBIX 3HAHWUW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHIAVBUAYAJTBLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHMs ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHelmHoN nMpodecCuOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(EeCcCHOHANIBHOI cpefie;

6) 9KOJIOrMYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH IIEJIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHMS, TOHUMAaHNUE [IEHHOCTH 370pPOBOTO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IEHHOCTH COOIIOCHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YTPOXKAIOIIHMX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHHH XUMUHU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH NPUPOJHOU CPENOH, JJISI MOBBIIICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM W IMyTeH WX pelIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBINIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COMAIIBHON TPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMeTampeaMETHBIX pPE3YJNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PEHUSI  OOIICHAy4YHbIE TOHATUS (3aKOH, Teopus,
MIPUHIINT, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC YueOHbIE NeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYISTUBHBIE), KOTOpblE oOecneunBaroT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NefcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUU: PAaCKPBIBATh CMBICI XUMHUYECKUX TOHSATUN (BBIICIATh WX XapaKTEpHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTMMH TMOHSTHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHUS OTAEIbHBIX (DAKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, JICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHUE TPUMEHSAThH B TIpoIlleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEITH, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HaK (CHUMBOJI JJIEMEHTa), XUMHUYecKas QopMyla U ypaBHEHHE
XUMHUYECKOW peakiMu — MpU pelIeHUH y4eOHO-IT03HAaBATEeNIbHBIX 3371a4, C YUYETOM
ATUX MOJIENBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECCTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBS3HM U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBrble ucciaenoBarejabcKkue 1eMCTBHUA.

YMEHHUE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKIACHUM;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHWIO, OPraHHW3allMd W TPOBEICHUIO
VUCHHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaO0momaTh 3a XOJOM IIpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, POPMYIHPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTUET
0 mpojeraHHoM padore.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYYaeMYI0 W3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAECpP)KaHHS, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPEUMBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



yMEHUE NPHUMEHSTh PA3JIMYHBIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX [JIsI BBIIOJHEHUS
y4eOHBIX U TO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBieHus WHpoOpMauu u
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JuarpaMmMamy,
apyrumu popMamu rpaduku 1 UX KOMOUHAIUSIMU;

yMEHUE UCIOJb30BaTh M aHAIM3UPOBATh B Tpouecce ydyeOHOU W
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMmyHuKkaTHBHBIE YHUBepcaibHbIe YUyeOHble 1eiCTBUA:

yMEHHUSl 3aJlaBaTh BOIpPOCHl (B XoJe Auanora W (WiIM) JIUCKYCCHUH) TIO
CyLIECTBY  OOCyXJaeMol TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

YMEHUS  MPEJCTaBIATh  IMOJYYEHHbIE  pe3yJjbTaTbl  MO3HABATEIbHOM
NEATEIbHOCTA B YCTHBIX M MHCBMEHHBIX TEKCTaxX; JeNaTh IPE3EHTALUI0
PE3YNIbTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIepUMeHTa (J1abopaTopHOro OIbITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIEIOBATENbCKOM  JEATENbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MpOOJIeM Ha OCHOBE y4€Ta OOIIUX HHTEPECOB M COIIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD», KOOPIAUHAIIUS
COBMECTHBIX JECHCTBHI, OINpENEICHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryJsiTUBHBbIC YHHBepCaJIbHbIC YUeOHbIC 1eiiCTBHUS:

YMEHHUE CaMOCTOSATEIBHO OIPEAENATh LEJIH JEATEeIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee d(pPeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
MIO3HABATEIBHBIX 3aJa4, CaMOCTOATENBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUU 33JaHUM C Y4YETOM
MOJIyYEHHsI HOBBIX 3HAaHUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUSAX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOIO pPE3yJIbTaTa 3asBICHHON LEIU, YMEHHE
MCII0JIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B YCJIOBUH 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX PE3yJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAHOBJICHHOTO JaHHON (eaepanbHOl paboueidl mporpaMMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYarOIMMHUCA HAay4yHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



NeUcTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BHUIbI
NEATeIbHOCTH 10  TOJYYEHHUIO HOBOTO  3HAHUS, €ro  HWHTepIpeTaluu,
peoOpa3o0BaHUIO M MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K koHiry oOyuenus B 8 kiacce npeiMeTHbIC pe3yibTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUI:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHUN: aToM, MOJIEKYIa,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, pEeaKIuu pasJIOKEHUs, pEaKIUu 3aMEIICHUs, peaKIiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XUMHUYECKasi CBS3b, MOJSPHAS W HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(MpoleHTHAsI KOHIIEHTPAaIIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHH H
OPUMEHATH 3TH MOHSITUS MIPU ONMCAHUH BELIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEIIECTB U YPABHCHUI XUMHUUYECKUX PEAKIIUN;

e ONpENETSATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEAUHEHUN 10
dbopMmynaMm, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHass M HOHHAasg) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT HUX mojoxkeHus B [lepuogmyeckoil cucrteme,
3aKOHOB COXPAaHEHUsI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmueckoit
CUCTEMbl XMMHMUYECKUX DJJIEMEHTOB: pa3iuyaTh T[OHSTHUS  «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynna (b-rpynma)», Mansie u
OoJIbIlINEe TEPUOJIbl, COOTHOCUTH OOO3HAUEHHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osaementoB J[. .
MenneneeBay ¢ UYHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCI0 JIEKTPOHOB
U pacnpeaeneHne uX Mo 3JEeKTPOHHBIM CIOSIM);

KJIaCCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakiuu (MO YUCIy M COCTaBy Y4YacTBYIOUIMX B PEaKIUU
BELIECTB, M0 TEIII0BOMY 3D PexTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIKIasl OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKUX TMpEBpalleHUud B
Pa3IUYHBIX YCIOBUSX;

BBIUMCISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJSPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJIO XUMHYECKOro JjeMeHTa 1o Qopmyie
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHHUIO XUMHYECKON PEaKIIny;

MPUMEHATh OCHOBHBIE OIEpaIliyd MBICIUTEIIBHONU JEATEIBHOCTH — aHAIN3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHS CBOICTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAYyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBUjaM  MOJb30BaHUS ~ XMMHYECKOM  mocynoil |
nabopaTopHbIM 00OpyJOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSMHU IO BBIIOJIHEHHUIO
1a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYCHHI0O U COOUPAHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOJAa U KHCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JI€W pacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MOMOIIbIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IpyTHeE).

K koHiy oOyuenust B 9 kiaacce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSITHH: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasi peakius, XUMUYECKasl CBSI3b, TEIIOBON 3(PdekT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  PacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIMTHYECKAs JUCCOLHUALNS, PEAKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHUE M  BOCCTAHOBJICHHE,
amotponus, aMmGpOTEPHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAsi, MOHHAS,
MeTaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeéTka, KOPpO3HUs METAJLIOB,
CIJIaBbl, CKOPOCTb XHMMHUYECKON pEaKUuH, MPEACIbHO IOMyCTUMAasd
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJUKY JUISi COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUS! XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX Pa3JIMYHOrO COCTaBa, MPUHAMJICKHOCTH BEIIECTB K
onpeneéHHOMY KJacCy CO€IMHEHUUW 1o ¢GopmysaMm, BHI XMMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelabl B
BOJIHBIX PacTBOPAaX HEOPTaHUYECKUX COCIMHEHUM, TUIl KPUCTAINIMUYECKOMN
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpeiBath cmbicn Ilepuoamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINMUCHIBAaTh M XapaKTEepU30BaTh
Tabiuunyto ¢opmy Ileprmonnyeckoil CUCTEMBI XUMUYECKUX DIIEMEHTOB:
paznuyarh TOHATUS «rjaBHas noarpynna (A-Tpynma)» M «mobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPBHIE HMMEIOTCS B IEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  AaTOMOB  XHMMHYECKHX
ANIEMEHTOB (COCTaB U 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie WX TI0 JJICKTPOHHBIM CJI0SIM), OOBICHATH oOIIHe
3aKOHOMEPHOCTU B U3MEHECHUU CBOMCTB 3JIEMEHTOB U UX COCAUHCHUMN B
npeaenax MalibIX NEPHOJ0B U TVIABHBIX MOJCPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (M0 YMCIy UM COCTAaBYy YYACTBYIOLIUX B pPEaKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEe XUMUYCCKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAAs OIMCAHUE
MpuMepaMl MOJICKYJISIDHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIU;

COCTaBJISITh YPABHEHHSI BJEKTPOJUTHUYECKOM JHUCCOLMALMMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHMS pEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TCeHETUYECKON CBS3M MEXK/y BEIIECTBAMH PA3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PEaKIIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMUYECKUX TPEBpAIICHUN B Pa3IMIHBIX
YCIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYJISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o Qopmyle
COCIMHEHWsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YpaBHEHUIO XUMHUYECKON peaKIInu;

coOmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyloM U
nabopaTopHBIM OOOpYIOBAaHWEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMH TIO BBITIOJTHEHUIO
1a00paTOPHBIX XWMUYECKUX OTIBITOB IO TIOJYYCHHIO M COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAa4eCTBEHHBIM  COCTaB
Pa3TUYHBIX BELIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
uoaua-, kKapOoHat-, docdar-, cuwIMKaT-, Ccyiabdar-, THIPOKCHUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PAacTBOpaxX HEOPraHUYECKUX BELIECTB;

PUMEHSITh OCHOBHBIC OTEpaIlMi MBICIUTEIFHON ACSTEIBHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEeMaTH3allMi0, BBHISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHUYECKUX PpEaKIUi, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbBIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Pazpnen 1. llepBoHayanbHble XUMUYECKHE TIOHATHS
XuMusg — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU NESITETBHOCTH https://m.edsoo.ru/7f41837c
YeJIOBEKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.eds00.ru/7f41837¢
Hroro no pazgeny 20
Paznea 2. BaxHeillne npeacTaBuTe/ i HEOPraHN4eCcKNX BellecTB
51 Bo3znyx. Kucnopon. [Tousitue 6 bubnunoreka [JOK
' 00 okcumax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsitue o kucnorax 8 1 bu6mmoreka [JOK
' U COJSIX https://m.edsoo0.ru/7f41837c
53 Boga. PactBopsl. [Tonstre 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACCHI bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3zpnen 3. Ilepuoanyeckuii 3akoH u llepuoguyeckasi cucrema xumnueckux 3jaemMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUA



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

[Tepuonnueckuii 3aK0H U
IIepunonnueckas cucrema

bubmuoreka [JOK

. 7
31 XUMHUYECKUX 3eMeHToB /1. 1. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBSI3b. . Bubmorexa [IOK
) KUCIHTCIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeJoB Kypca 8 kiacca https://m.edso00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOIUAIINS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. Hemerasiibl M HX COeTUHEHU ST
51 OO6mast XapakKTepruCTHKA XUMHYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo0.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PyHHEL. Lp https://m.edsoo.ru/7f41a636
COCTMHEHHS
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynimsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHHS
OO01as XxapakTepuCTUKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL. PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COCAMHECHHUS
Hroro no pazneny 25



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

Pa3gea 3. Mera/ibl 1 UX COeIMHEHUSA

. bubmmoreka [JOK
3.1 Obmme cBOHCTBA METANIOR 4 https://m.eds00.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
41 B Bexa 3 bubmmoreka [{OK
' CILIECTBA M MATCPHAIIBL B AKHSHI HE10 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p HOE BDEMSL 3 bu6moreka [IOK
e3epB P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne ara ungposbie

Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE

padoTsbI padoThI
pecypchl

I 01.09-

1 peamMer xumuu. Poss xumuu B 1 bubnuoreka [JOK
’KA3HM JejIoBeKa. Teja U BelecTBa 06.09.2025 https://m.edsoo.ru/ff0d210c

01.09-

5 IlonsTre 0 MeTOMaX MO3HAHUS B 1 bu6moreka [IOK
XUMUU 06.09.2025 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padota Ne 1 08.09-13.09
«IIpaBuna paboTel B 1abOpaTOpUu U bubnuoreka [IOK

3 i 1
puéMbI 00palleHus ¢ https://m.edsoo.ru/ff0d23dc
1a60paTOpHBIM 000pYyTO0BaHUEM

4 YucThle BEIIeCTBa U CMECH. 1 08.09-13.09 bubnmuoreka [JOK
Crioco0bl pazzieneHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora No 2 15.09-20.09

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK

: . PUMEp https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU MTOBAPEHHOM COJIH)»
5 ATOMEL M MOTEKVIILL 1 15.09-20.09 bubmuoreka [JOK
Y https://m.edsoo.ru/ff0d2a6c

7 XMMHUYECKUE DIIEMEHTHL. 3HAKH 1 22.09-27.09 bubnuoreka IJOK
(CMMBOJTBI) XMMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 ITpocThie U CIIOKHBIC BEIIECTBA 1 22.09-27.09 bubmorexa HOK

P - https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJICKYJISIPHOE YUEHHE 29.09-04.10 bubmorexa OK
YWPHOC Y https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa 29.09-04.10
10 BeIECTB. XUMHUUYECKas (hopMyJia. bubnmoreka [JOK
BaneHTHOCTh aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. 06.10-11.10
11 OTHOCHTENbHAS MOJICKYJISIpHAS bubmorexa HOK
yp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 105151 XUMHYECKOTO 06.10-11.10 bubmuorexa [JOK
3JIEMEHTA B COETMHEHUH https://m.edsoo.ru/ff0d350c
13 KommaectBo BemecTBa. Mob. 13.10-18.10 bu6moreka [IOK
MomnsipHasg macca https://m.edsoo.ru/ff0d5230
14 du3nyecKne 1 XUMHYCCKUE 13.10-18.10 bu6mmoreka [IOK
ABJIEHUS. XUMUYECKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCcIIOBHsI MPOTEKAHUS 20.10-25.10 bubmuorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. 20.10-25.10 bubnmuoreka [JOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciaenus konmyecTBa, MacChl 07.11-08.11
17 BCIIICCTBA 10 YPaBHCHUSAM bubmorera [JOK
yp N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIU
Knaccudukanus XuMuaecKux 10.11-15.11
18 €aKIHK (COSTMHEHUS, PA3JI0KECHUS bubmmorexa [JOK
p P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- 10.11-15.11
bu6mmoreka [JOK
19 sHIMKIIoneaAuCT. O000IIeHNE 1

CHCTeMaTHu3alus 3HaHUuH

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

20 KonrtponsHas padora Nel mo tTeme 17.11-22.11 bubmuorexa [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Cocras 17.11-22.11

21 Bo3ayxa. Kuciopon — 3meMenT u bubnmorexa LOK

yxa. p https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
dusnyeckue U XUMUYECKUE 24.11-29.11

29 CBOMCTBA KUCJIOpO/ia (peaKiuu bubnuoreka [JOK
okucieHus1, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHIaX
Crioco6bl MMoJTy4eHus KHCI0poia B 24.11-29.11

23 J1a00PATOPUU U IIPOMBIIIIIEHHOCTH bubmorexa HOK

patop p ’ https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit 3¢ ekt xumuueckoin 01.12-06.12

24 peaKuru, MOHITUE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHUH, https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUUYECKUX PEAKITUIX
TonnuBo (HedTh, Yroab M METaH). 01.12-06.12

25 3ar XSHGI-EI/ICq];OS yia CHOCOOBI iro bubmorexa LHOK

p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBpAICHUS
[IpakTuueckast padora Ne 3 o Teme 08.12-13.12
26 «[Tonyuyenne u codupanue bubmorexa LHOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3yUYEHHUE €r0 CBOMCTB»

27 Bonopon — aneMeHT u ipocToe 08.12-13.12 bu6mmoreka [JOK
BeniecTBo. Haxoxaenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
dusnyeckue U XUMHUYECKIE 15.12-20.12

28 cBoMcTBa Bojgopoaa. [lpuMeHeHne bubmmorexa [JOK

Aopoaa. 1p https://m.edsoo.ru/ff0d4ddo
BOJIOpOAA
29 TTonsaTHE 0 KUCIIOTAX U COJISIX 15.12-20.12 bu6nmoreka [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

https://m.edsoo.ru/ff0d50d2

30 CrniocoObI moryueHust BO0pOa B 22.12-27.12 bubmuorexa [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o reme 22.12-27.12

31 «Ilomyuenue u cobupanue bubmorexa HOK

. https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3yUYEHHUE €TO0 CBOMCTBY

32 Mounsipablii 00BEM ra3oB. 3aKOH 29.12-30.12 bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienus o0b€Ma, KOJIMYeCcTBa 12.01- BuGorexa LIOK

33 BEITCCTRA T8 MO EI0 HIBeCTHOMY 17:01.2026 https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncnenust 00b€MOB ra3oB 1Mo 12.01- BuGmorexa LOK

34 YPABHEHHIO PEaicind Ha 0CHOBe 17:01.2026 https://m.edso0.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOILIEHUH ra30B

35 dOu3nyecKne 1 XUMUYECKUE 19.01-24.01 bu6mmoreka [IOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsrue 00 19.01-24.01 bu6mmoreka [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopUTeIb.

37 Hacsiiienabie 1 HEHACHIIICHHBIC bubnuoreka [JOK
pacTtBOpbl. MaccoBasi J10J1s1 BEIlIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBope
[IpakTueckas pabota Ne 5 mo Teme 26.01-31.01

38 «IIpuroroBnenue pacTBOpoB ¢ bubnunoreka [JOK
ONpeAEIIEHHON MacCOBOM 10Jen https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEUIECTBA»

39 KonrtpomnbHas padora Ne2 o teme 26.01-31.01 bubnuoreka [IOK

«Kucnopoa. Bonopoa. Boxga»

https://m.edsoo.ru/ff0d6342
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40 Oxcuppl: cocTaB, KiIacCU(pUKAIUS, 02.02-07.02 bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne u XUMHYECKHE CBOMCTBA 02.02-07.02

41 KHUCJIOTHBIX, OCHOBHBIX B bubnmorexa LOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB

42 OcHoOBaHUsI: COCTaB, 09.02-14.02 bubnuoreka [JOK
Kiaccuukalys, HOMEHKJIAaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyueHnne n XuMu4YeCKHE CBOWCTBA 09.02-14.02 bubnuorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccudukanms, 16.02-21.02 bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuenne n XxumMudeCcKkne CBOMCTBA 16.02-21.02 bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIaTypa, 24.02-28.02

46 cnocof(SLII) 10T ‘I)eHI/ISI XHMHquKHe bubmorexa HOK

. Y ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[TpakTrueckast pabora Ne 6. 24.02-28.02

47 Pemenue skcnepuMeHTaNbHBIX 33724 bubnuoreka [JOK
mo TeMe «OCHOBHEIE KJIaCChI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKHX COCAMHCHUIN
I'eneTnyeckas CBA3b MEXKIY 02.03-07.03

48 KJIacCaMH HEOPTraHHYECKUX bubmorexa LIOK

B p https://m.edsoo.ru/00ad9a50
COCAMHEHHM

49 O00011IeHIE U CUCTEMATH3ALI[MSI 02.03-07.03 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KontpomnbHas padota Ne3 o teme 10.03-14.03
| bu6mmoreka [JOK

50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie NONBITKH Knaccn(bmcaunn 10.03-14.03
ol XUMHYECKUX 31€MEHTOB. [lonsATHE O bubmmorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
TPYIINaxX CXOIHBIX AJIEMEHTOB
[Tepuonnueckuii 3aK0H U 16.03-21.03
52 [lepuonuueckas cucrema bubnuorexa [JOK
XUMHUYECKUX 3eMeHToB /1. 1. https://m.edsoo.ru/00ada52c
MenneneeBa
53 enMOMEL FOVIITEL TOMEPVIITEL 16.03-21.03 bubnuoreka [JOK
PHOZBL, TPYITBL TOATPY https://m.edsoo.ru/00ada52c
Crpoenue atoMoB. CocTaB aTOMHBIX 23.03-27.03 bubnuoreka [IOK
54
anep. M3oTomnsl https://m.edsoo.ru/00ada342
CrpoeHue 3eKTPOHHBIX 000104eK 23.03-27.03
. bubmuorexa [JOK
55 aToMOB asieMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO 06.04-11.04
56 3JIEMEHTA 110 ero MOJI0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3navenue [leproanueckoro 3akoHa 06.04-11.04
57 JUISl pa3BUTUS HAYKU U MPAKTUKH. [1. bubnuoreka [JOK
N. MenneneeB — y4€Hblil, negaror https://m.edsoo.ru/00ada96e
Y TpaKJIaHUH
58 DIEeKTPOOTPULIATETbHOCTh ATOMOB 13.04-18.04 bubnunoreka [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHas XMMHUYECKas CBA3b 13.04-18.04 bubmmorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonsipHast XUMHUYECKast 20.04-25.04 bubnuoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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KoBanenrHas HenonsipHas 20.04-25.04 bubmuorexa [IOK
61 1
XUMHUUECKas CBI3b https://m.edsoo.ru/00adaab9
27.04-02.05 bubmmoreka [{OK
62 Crenens, oxncnens 1 https://m.edsoo.ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 27.04-02.05 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIH 1 05.05-08.05 bubmorexa HOK
https://m.edsoo.ru/00adb076
KonTponbnas pabota Ne4 no teme 11.05-16.05
65 «Ctpoenue atoma. XUMHAYECKast 1 bubmorexa HOK
p ’ https://m.edsoo.ru/00adb486
CBA3bY»
PesepsHblit ypok. O60011eHue u 11.05-16.05 bubnuoreka [IOK
66 N 1
cUCcTeMAaTu3anys 3HaHuH https://m.edsoo.ru/00adb33c
18.05-23.05 bu6mmoreka [IOK
67 Hrorosas koHTpoJbHAs paboTa 1 https//m.eds00.ru/00ad9ch?
PeseprubIit ypok. O6001meHuE 1 18.05-23.05 bubmuorexa [JOK
68 . 1
cUCcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Jara
DJIeKTPOHHbIE
KoanugecTBO 4acoB HU3yUYeHus N
ndpoBLIe
Nen/m | Tema ypoka mep

o0pa3oBaTe/ibHbIE

Konrpoabubie | IIpakTHyeckue

Bcero pecypcbl
padoThI padoTsbI
[Tepuonnyueckuii 3aK0H. 01.09-

1 [epuomuueckas cucrema 1 06.09.2025 bubmmorexa [JOK
XUMHU4YeCKuX 3eMenToB /. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU 01.09- o 1OK

HOJIMOTEKA
2 CBOMCTB XUMHYECKHUX DJIEMEHTOB 1 06.09.2025
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukarus 1 HOMEHKIaTypa 1 08.09-13.09 bubnuoreka [IOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunel XUMHUYECKOI CBS3U U THUIIBI 1 08.09-13.09 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edso0.ru/00adbac6
KontposbHas padota Nel o teme 15.09-20.09

5 «IToBTOpEHue u yriyoieHue 1 1
3HaHUN OCHOBHBIX PA3/eNIOB Kypca
8 ximacca»

Knaccudukanus XuMuaecKux 15.09-20.09

6 €aKIHI 10 pa3InyHbIM 1 bubmotera [JOK
bearh p https://m.edsoo.ru/00adbcb0
MpU3HaKaM
IToHsATHE O CKOPOCTU XUMUYECKON 22.09-27.09

7 eakuu. IToHATHE O TOMOTI'CHHBIX 1 bubmotera [JOK
PCAKIUH. https://m.edsoo.ru/00adbe9a
Y TE€TEPOreHHBIX PEAKIUAX
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Tlonstue o XuMHUECKOM 22.09-27.09
paBHoBecuu. DakTopsl, BIUSIONINE
8 Ha CKOPOCTh XUMHUYECKON PEAKIINU bubnmorexa LOK
P p https://m.edsoo.ru/00adc28c
U IIOJIOKEHUE XUMUUECKOTO
paBHOBECHs
9 OKucCIuTebHO- 29.09-04.10 bubmmoreka [{OK
BOCCTaHOBHUTEJIbHBIE PEAKIINHT https://m.edsoo.ru/00adcade
Teopust 3nEKTPOIIUTHYECKON 29.09-04.10
10 muccoranui. CHIIbHBIE U CIIa0bIE bubmmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
11 VOHHLIE VDABHCHIS beakii 06.10-11.10 bubmuorexa [JOK
yp peaxi https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U 06.10-11.10
12 OCHOBAHHH B CBETE MPEACTABICHHI bubnuoreka [IOK
00 PIEKTPOIUTHYECKON https://m.edso00.ru/00add5d8
IUCCOLIMAIINNA
XHUMHYeCKHEe CBOMCTBA COJIEH B 13.10-18.10
13 CBETE IIPEACTABICHUN 00 bubnmorexa [JOK
pedl N https://m.edsoo.ru/00add8b2
ANEKTPOTUTHYECKOMN JUCCOIHAIIIT
14 IToHsTHE O TUAPONIH3E COJIEH 13.10-18.10 bubmorera [JOK
P https://m.edsoo.ru/00add9d4
15 O00011IeHIE U CUCTEMATH3AL[MSI 20.10-25.10 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTnueckas pabota No 1. 20.10-25.10
16 «PemeHne skcnepuMeHTaIbBHBIX bubmnorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a9»
17 KonrtponbHas padora Ne2 o teme 07.11-08.11 bubnuoreka [IOK

« 3neKTp OJINTHYCCKas

https://m.edsoo.ru/00addecO
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aucconuanusg. XuMU4YeCcKue
pEaKuuH B PaCTBOPAX»

OO01as xapakTepucTUKa 10.11-15.11
18 rajoreHoB. XMMHYECKHUE CBOMCTBA bubmorera [JOK
' https://m.edso0.ru/00addfe2
Ha MpuMepe XJopa
XnopoBogopoa. CofisiHast KUCIIOTA, 10.11-15.11
19 XUMUYECKHUE CBOMCTBA, MOJTyUYEHUE bubmorera [JOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTnueckas padota Ne 2 o 17.11-22.11
20 teme «[lomydeHne consTHOM bubmorera [JOK
Y N . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4YE€HHUE €€ CBONCTBY
Beruncnenus mo ypaBHeHHUAM 17.11-22.11
21 XUMUYECKUX PEAKIIUN, €CITH OJTNH bubmorexa TOK
peardiuy, A https://m.edsoo.ru/00ade488
W3 pEareHToB J1aH B U30bITKE
99 OO0mas XxapakTeprucTHKa 24.11-29.11 bubnurorexa [JOK
anemeHTOB VIA-Tpynms https://m.edsoo.ru/00ade64a
AnnorponHbie MOAUGUKAITIT 24.11-29.11
23 cepnl. HaxoxaeHue cepol 1 e€ bubnuoreka [JOK
COCAMHEHUI B IPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoJ0pOoJ, CTPOCHHE, 01.12-06.12
24 (l)nls)nqecml/:e u Xni)/mquKHe bubmorera [JOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHasi KUCIOTA, 01.12-06.12
25 ¢bu3nyecKkre 1 XUMHUYECKHUE bubmmorexa [JOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
26 XVMHYECKUE PEAKLINH, JIEKAIINE B 08.12-13.12 bubnuoreka [IOK

OCHOBC IMPOMBIIIJIICHHOT'O criocoba

https://m.edsoo.ru/00adec8a
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MOJyYEHUSI CEPHOW KUCIIOTBHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaroIlEe cpeabl
COEAMHEHHSIMHU CEPbI

97 Buraucienune MmaccoBoit 1oau 08.12-13.12 bubmmoreka [{OK
BBIXOJa TPOJYKTa PEAKLIMU https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa 15.12-20.12
aneMeHToB VA-rpynibl. A3OT,
28 pacmipocTpaHeHHUe B PUPOJIE, bubmorera [JOK
https://m.edso00.ru/00adeeab
(du3HYecKre U XUMUYICCKUE
CBOMCTBA
AMMHaK, ero puznyeckue u 15.12-20.12
29 XMMHUYECKHUE CBOMCTBA, MOJIyYEeHHE bubmorexa [TOK
https://m.edso0o.ru/00adf004
U IpUMEHEHHE
IIpakTnyeckas padora Ne 3 o 22.12-27.12
30 teme «[lomydyenne ammuaka bubmorexa [TOK
. ’ https://m.edsoo.ru/00adf180
W3Y4YEHHE €ro CBOMCTB»
31 A3oTHas KucioTa, e€ pusndeckue 22.12-27.12 bubnmuoreka [JOK
Y XMMUYECKHE CBOWCTBA https://m.edso00.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH 29.12-30.12
aMMOHHSI B KQUeCTBe
32 MUHEPAJIbHBIX yI00peHHIA. bubnunoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edso00.ru/00adf518
OKpY>Karolen cpeibl
COETMHEHUSIMU a30Ta
®ochop. Oxeun bochopa (V) u 12.01-
33 ¢dochopHas kucnora, GU3NUECKUC 17.01.2026 bubmuoreka [IOK

1N XUMHUYCCKHEC CBOﬁCTBa,
MOJIYUCHHUC

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue pochaTo B 12.01-
Ka4eCTBE MUHEPaJIbHBIX 17.01.2026 bubnunorexa LIOK
34 N
ynoOpeHuiil. 3arps3HeHne https://m.edsoo.ru/00adfc20
MIPUPOIHON cpenpl hocdaTamu
VYraepon, pacnpocTpaHeHNE B 19.01-24.01
35 npu i e E)mnzecxl;e " bubnuotexa LIOK
pHpoe, 8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue 19.01-24.01
Y XMMHYECKHE CBOMCTBA.
36 DKOJIOTUIECKHE TPOOITIEMBI brmmorexa [OK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VYronpHas KucioTa u e€ coiu bubamorexa LOK
https://m.edso00.ru/00ae006¢
[IpakTrueckas padora Ne 4 o 26.01-31.01
teme "[losryyeHnue yriekucioro bubnuoreka [IOK
38
raza. KauecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHavabHBIC TOHATHS 00 26.01-31.01
39 OpPraHWYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
P . https://m.edsoo.ru/00ae054e
COEMHEHUSX yTiepoa
40 KeMHII H 6I6 COS MMM 02.02-07.02 bubmuoreka [JOK
P A https://m.edsoo.ru/00ae080a
[IpakTnueckas pabota Ne 5. 02.02-07.02
41 Pemenue sxcriepuMeHTaIBHBIX bubnuoreka [IOK
3aj7a4 1o Teme «BakHeine https://m.edsoo.ru/00ae0bf2
HEMETAJLTBl U UX COCTUHEHUS
42 KonrtpomnbHas padota Ne3 o teme 09.02-14.02 bubnuoreka [IOK

«BaxHeln1e HeMeTauIbl U UX

https://m.edsoo.ru/00ae0el8
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COCANHCHU

OOm1ast xapaKTepUCTHKA 09.02-14.02
XUMHUYECKHUX DJIEMEHTOB —

43 METaJIJI0OB. MeTaliueckas CBsI3b U bubmmoreka [{OK
METAJUIMYECKasA KPUCTAJUTMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKkre CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB. 16.02-21.02

44 DNEeKTPOXUMHUECKUN Psifl bubmorera [JOK

. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJIOB
O61ue criocoOb! MOTyYeHus 16.02-21.02
meTaiaoB. CrutaBel. Berauciaenus
45 110 YPaBHEHUSM XUMHUYECKUX bubmorera [JOK
" https://m.edsoo.ru/00ae1156
peaKuii, €CJIM OJJMH U3 PEarecHTOB
COACPKUT IPUMECH
46 [MoHsiTHE O KOPPO3UH METAILIOB 24.02-28.02 bubmorera [JOK
https://m.edsoo.ru/00ae1278
24.02-28.02 bu6mmoreka [JOK

47 [lenotmLe MeTALIL https://m.edsoo.ru/00ae14b2

48 OKcuIpl ¥ TUAPOKCUIBI HATPUS U 02.03-07.03 bubnuoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2

49 Il{enouyHO3EMENBHBIE METAIIbI — 02.03-07.03 bubmuoreka [JOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ae15e8

50 Baxselmme coeIMHEHUS KaTbLUS 10.03-14.03 Brbmaorexa IIOK

https://m.edsoo.ru/00ae15e8

51 O00011IeHIE U CUCTEMATHU3ALIUS 10.03-14.03
3HAHUM

52 JKécTkocTh BOJIBI M CLIOCOOBI €€ 16.03-21.03 bubmuoreka [JOK
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YCTpaHEHHUs https://m.eds00.ru/00ae1886
[IpakTudeckas padota Ne 6 mo 16.03-21.03
53 teMe "JKECTKOCTh BOJIBI U METOIbI bubmorexa [JOK
.. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. 23.03-27.03 bubmmoreka [{OK
>4 AdtiomHHHif https://m.edso0o.ru/00aelc64
55 AMpoTepHbIe cBOWCTBA OKCHIA U 23.03-27.03 bubnuorexa [JOK
TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
06.04-11.04 bubmmoreka [{OK
% Keneso https://m.edso00.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COTU 06.04-11.04 bu6moreka [IOK
xenesa (1) u xemnesa (111) https://m.edso00.ru/00ae35e6
58 OO6o01IeHNe U cucTeMaTHU3aIus 13.04-18.04
3HaHUH
[TpakTruueckast pabora Ne 7. 13.04-18.04
59 Pemenune skcnepuMeHTanbHbBIX bubnuoreka [JOK
3a7a4 1o teme «Baxkuelme https://m.edsoo.ru/00ae3de8
METaJIbl U UX COeTMHEHUS
Brrunciienust no ypaBHeHUSIM 20.04-25.04
XUMHUYECKHUX PEaKIIUii, eClii OJUH
50 W3 PEareHToB J1aH B U30BITKE WU bubnunoreka [JOK
COZCPKUT IpUMeCH. Brruucnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJU BBIX0J1a IPOAYKTa
peakuuu
61 O00011IeHIE U CUCTEMATH3ALI[MS 20.04-25.04
3HAHUH
62 KonrtponsHas padota Ne4 o teme 27.04-02.05

«BaxHenme MeTajuibl 1 UX



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

COCANHCHU

63 BemecTtBa 1 Marepuasl B 1 27.04-02.05 bubmmoreka [IOK
MIOBCEIHEBHOM KU3HU YECJIOBEKA https://m.edsoo0.ru/00ae3f50

64 XUMHYECKOE 3arpsi3HEHNE 1 05.05-08.05 bubnuorexa [JOK
OKpY>KaroIlEe cpeabl https://m.eds00.ru/00ae4270

65 Ponp xumuu B penieHun 1 11.05-16.05 bu6nuoreka IIOK
9KOJIOTHYECKUX TTPOOIEM https://m.edsoo.ru/00ae4270

11.05-16.05 bubnuorexa [JOK
66 Hrorosas Tectoas pabora L https://m.edsogru/OanOdOa

67 PesepBHblit ypok. O60011eHue u 1 18.05-23.05 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUH https://m.edso0o.ru/00adb33c

68 PesepsHblit ypok. O60011eHue u 1 18.05-23.05 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUH https://m.edso00.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU

HUHTEPHET






