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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJIcHa Ha OCHOBE TpeOOBaHMU K pe3yjabTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

Ha 6a3e mnentpa oOpa3oBaHusi €CTECTBEHHO-HAYyYHOW M TEXHOJIOTMYECKOU
HanpaBiieHHOCTH «Touka pocta» olOecrieynBaeTcs peanuzaius 00pa3oBaTebHbIX
IporpaMM  €CTECTBEHHOHAYYHOW M  TE€XHOJOTMYECKOW  HampaBICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUM C TpeOOBAaHUSMM 3aKOHOJATENbCTBA B cdepe
oOpa3oBaHus M C y4€ToM pexomeHaanuii deaepasbHOro orneparopa y4eOHOro
npeaMera «XuMUsI».

[Iporpamma mo xumuu 1aéT TpEACTaBICHUE O IEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M PA3BUTUS OOYYAIOUIUXCS CPEICTBAMU Yy4eOHOTO
npeamera, YCTaHaBJIMBAET o0s3aTeNbHOE IpeAMETHOE coJiepKaHue,
IpPEeAYyCMATPUBAET PACHPEACIICHUE €ro IO KjaccaM M CTPYKTYpUPOBAaHHUE IO
pazznenaM M TE€MaM IPOrpaMMbl IO XHMHUH, OINPEAETSAEeT KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU CoZIepKaHMUS, PEKOMEHAYEMYIO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUSI XUMHUHM C YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  TIpoIlecca, BO3PACTHBIX
O0CcOOEHHOCTEW O00ydYarouIuxcs, OmNpenessieT BO3MOXKHOCTH —MpeaMera  JUis
peanu3anuu TpeOOBaHMKM K pe3yjibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oO0pa3oBaHUs, a Takke TpeOOBaHUHN K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil 3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOCHHUIO
y4eOHOT'0 COJIePIKAHUS.

3HaHWE XUMHUH CIY)KHT OCHOBOW s (OPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTePUATHHOM €IMHCTBE MHPA, BAKHYIO
poiib UrpatoT (GOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTSAX PEHICHHS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BHUTHS YEJIOBEUSCTBA — CBHIPhEBOM, SHEPIETHUCCKOM,
MUTIEBON M SKOJIOTUYECKON 0€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHS.

N3yuenne xumun:

CIIOCOOCTBYET  peanm3alid  BO3MOXKHOCTEH  JJII  CaMOpasBUTHS U
dbopMupOBaHUS KYTbTYphI TUIHOCTH, €€ 001Iel 1 (HYHKIIMOHATEHON TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
o0y4Jarolmuxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOH  JIeSITENbHOCTH,



AKCHEPUMEHTATBHBIX M HCCIIEIOBATENIbCKUX YMEHUM, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU IESTEIbHOCTH;

3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBIISICTCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUYECKOE
oOpa3zoBaHue 00YUYaOIINXCS.

JlaHHbIe HampaBlieHHs] B OOYYEHHH XUMHUU OOECIeUMBarOTCS crenudukon
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJlanTHPOBAHHBIM OTpaK€eHWEeM 0a30BOM HAYKHW XMMUM Ha ONpeeIEHHOM dTarne e
pPa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHH, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSATUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEeMHOI0 mojaxojaa K €€ uzyueHuto. ColepkaHue CKJIAJIbIBAETCA U3 CHUCTEMBI
HNOHATUN O XMMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. OO0e d3TU CHCTEMBl CTPYKTYPHO OpraHM30BaHbl 10 MPUHIIMITY
MIOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTaBICHUM
Pa3HOro YpOBHS:

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

— Ilepuoguueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeacTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUA paccMaTPUBAIOTCS Ha OCHOBE SMIMPHUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATEIIBHO OT OJJHOTO
VpPOBHS K JpPYyromMy, BBINONHSS (GYHKIUKA OOBACHEHHWS W TPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TMOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHH  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHNS] O XUMUUYECKON COCTABISIONIECH HAYYHOW KapTHHBI MHpPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeamMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5—7 knmacce» u «duznka. 7 Kimacey.



[Ipyu wu3yyeHHH XUMHUHU TPOUCXOAUT (POPMHUPOBAHHE 3HAHUM OCHOB
XUMUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATENbHOCTA YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBI.
3amaya y4eOHOro mnpeameTra COCTOUT B (DOPMUPOBAHUHM CUCTEMBI XUMHUYECKH X
3HAHUW — BaKHEUITUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX MOJOKEHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HayKH, B
MpUOOIIEHUN K HAyYHbIM METOJaM TO3HAHUS TP U3YYCHUU BEIIECTB U
XUMUYECKUX peakiuii, B (GOPMUPOBAHUU U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWH B Y4YCOHO-TIO3HABATEIBHOM M Y4eOHO-HCCIIENOBATEILCKON
NeSATeIbHOCTH, OCBOCHUHM TNpaBWi Oe30macHOro oOpalleHus ¢ BeleCTBaMU B
MOBCEHEBHOM KU3HMU.

[Ipu u3ydyeHUM XUMUM HAa YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHMs BaXKHOE
3Ha4YCHHUE PUOOpETU TaKue e, KaK:

— (QopMHpOBaHHE HWHTEIJICKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TNPHHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HU;

—  HampaBJICHHOCTh OOyYEHHsT Ha CHCTEMaTUYeCKoe TMPHOOIIECHUE
o0ydJaromuxcss K CaMOCTOSITEJIbHOM TI03HABATEIILHON JEATEIbHOCTH, HAYYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCclIOBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yUYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIHNX YHUBEPCAIbHOE 3HAYCHHE IJIS
Pa3JIMYHBIX BUIOB AEATEIbHOCTH;

— ¢QopmupoBanre 00meH (QyHKIMOHAIBHOW H €CTECTBEHHO-HAYyYHOM
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPY’KaIOUIEro MUpa, UCHOJIb3Yysl 3HAHUS M OMbIT, MOJIYYEHHbIE NPU HU3YYCHHUU
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCETHEBHOW >KU3HU W
TPYZOBOU AEATEIbHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOlmMXCS TYMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSI [EHHOCTH XUMHUYECKUX 3HAHWA I BBIPAOOTKH DKOJIOTHUYECKH
11eJI€CO00Pa3HOr0 TOBEEHUS B OBITY M TPYIOBOM NEATETbHOCTH B IEIAX
COXPaHEHHUsSI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEBI;

— pa3BUTUE MOTHUBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JATbHEHUIIETO
00y4YeHMUS.



OOmiee YWCIO dYacoB, OTBEACHHBIX MJIs HW3YYCHHS XHMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4yacoB (2 yaca B HEACIHIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTOAax MO3HAHWS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacu€tel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICICTBHE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THUIAPOKCHIIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, JUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH MOBAPEHHOU
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 31€MeHT U OpocToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — alioTponHas MoAU(pUKALU KUCIOpOaa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopgopon — »snmemeHT M mpocToe BewmecTBo. HaxoxkaeHnue Bomopoaa B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

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

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHeHuit. Oxcunbl. Knaccudukamms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa coseil. @uzndeckre u XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOJCHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTeue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOMU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAaX KUCIOT U IIEIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTANBbHBIX 3a/lad 1o TeMe «BaXHeWIne KiIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(MUKAIUM XUMUYECKUX 3yieMeHTOB. [loHsiTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas u  JJIUHHONEpUOAHAs  (OPMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0ueK aroMoB  TepBbiX 20 XMMHYECKHUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIUYECKUX CBOMCTB 110 TPYIIaM U NEPUOAAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJIApHAasT M HENOJSIpHAasi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTHSI: HAYYHBIM (aKT, TUIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKHUI 3apsijl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX TMEPUOJIOB, Kalaus, KaJIbIUi U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peaKIuii 0 pa3IudHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyeckoil peaknuu. llonstue o0 00OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALIMN. DIEKTPOIUTHI U HEXJIEKTPOIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€éHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBolcTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, IMpOLECCAa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U  COoJeH
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COCTUHEHUS), paclio3HaBaHUE HEOPraHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHW3M 4YeJIOBEKa. BakHeumue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMu4eckre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenne cepHoil KUCI0Thl. CONM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MOJyuyeHue U npumeHenue. Coau aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanue HUTpPATOB H CcOJied aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTpaHEHHE B Mpuponae, (GU3MYECKue U XUMHUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYeCKHe MpOoOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yraepojaa (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POIb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OelKax, yriaeBojgax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuyeckue U XUMHUYECKHE CBOWCTBA, IOJYyYEHUE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITYy, B TPOMBIIIUICHHOCTH. BaKHEHIINE CTpOUTEIbHBIE MaTepHAalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHUE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOOICHUE TIpoIiecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
WOH W HaOJIOJICHHE MpuU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3nuecKuMu
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3yYEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crnocoObl moyyeHus MeTawioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXICHHUE B IMPUPOJE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux ainemeHToB JI. 1. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHUE aToMa, HAXOXKJAEHUE B mpupoae. Du3nuyeckue Hu
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3WHU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXXHO  HWCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXMpEeIMETHBIX CBSI3€H MPU M3YYCHHM XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHATHS: HAy4dHBIM (DAaKT, rUmoTes3a, 3aKoH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUYCCKUN 3apsjl, MPOBOJHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTKa, CIUiaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHHS, KOCMHYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOIIJIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €AUHCTBE Y4YeOHOW U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHMs, CAaMOPA3BUTHS U COLIMATTU3AIUMU O0YyYarOIINXCA.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM M JAPYrUX  BHJAAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIEcce ITOW Y4YEOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOM CPEIOi, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTE;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4yeOHbIMH TEKCTaMM, CIPABOYHOMU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH M YPOBHS OOYyYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENIPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aIKOTOJISI, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W pe3ysibTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeIHON Mpo¢eCcCUOHANBHON JESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHUS, TOHUMAHKUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAIOIIUX 3TOPOBBIO U KU3HU JIFOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pEIIeHUs MOCPEACTBOM METOJOB XHMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TOHATUA (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOW KapTHUHE MUpa, U YHUBEpCAIbHbIE YueOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JJornyeckue 1eicTBus:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SIBICHUM, BEHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJIBI M 3aKIFOUCHUS

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTA), XUMH4YecKas (opMysia W ypaBHEHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMNBITA, UCCIEIOBAHMS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHYECKOTO COAEpKaHUsl, CIPaBOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBieHUs] HHPOPMalUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITTOJIHEHHSI MIPE/JIOKEHHON 3a1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unuil (00CyXJeHns, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOXO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYEHHsI HOBBIX 3HaHUH 00 M3y4aeMbIX OOBEKTaxX — BEIIECTBAX M PEAKLHUAX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeaMETHBIX pE3yJbTATOB IO OCBOEHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeNIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HaHWs, €ro HHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TMOHSATUM: aTOM, MOJEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOT0 AJIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEII0BOM 3 (PeKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica llepmommueckoro 3akona [J[. W. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e OIHWCHIBATH M XapakTepuzoBaTh TabauuHyo @opmy Ilepuoguueckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema Xumudeckux diaemeHToB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEaKUuu (MO YUCIY M COCTaBY YYaCTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

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

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

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBSA3EH — ISl U3YyYEHHS] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJOBaHMEM, a TakKe TMpaBWjiaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM J0OJIE pacCTBOPEHHOIO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PEaKI[usi, XUMUIECKast CBsI3b, TETIOBOU A(DHEKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONPEAEISATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XMUMHUYECKOU (hopMmylie, XapakTep Cpeiabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ilepuonuyeckold CUCTEMBbl XUMUYECKHX JJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMEe W CrenuUUecKue XUMHYECKHUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakKKe TMpaBwia oOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON JEATEIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (peaibHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudposbie) JonosiHuTeIbHASA
pa3aesoB U TeM KonTpoJbHbIe IIpakTUyeckue
n/n Bcero o0pa3oBaTe/ibHbIE uHdopMmanus
NPorpamMmbl padoThI padoTsI
pecypchl
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusi — BakHast
obacThb Ucnonws3oBanne
bu6mmoreka [IOK
11 €CTECTBO3HAHUS U ) 2 000pyAOBaHUS
N https://m.edso00.ru/7f41837c
MPAaKTUYECKOMN uentpa Touka pocra
JESITeTHHOCTH YeJIOBEKa
Hcnonws3oBanue
BemecTBa n bubnuoteka [JOK
12 15 1 000pyI0BaHUS
XUMHUYECKUE PEAKIUU https://m.edsoo.ru/7f41837c
uentpa Touka pocra
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Hcnons3oBanue
51 Bosznyx. Kucnopoa. 5 bu6mmoreka [IOK T
' TTousarue 00 oxkcumax https://m.edsoo.ru/7f41837¢c pyA
neHnTpa Touka pocta
Hcnonp3oBanue
Bonopon.Ilonsitue o bubmuoreka [JOK
2.2 8 1 060pyaoBaHUS
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢c
neHnTpa Touka pocta
Bopa. PactBopsl. BuG OK Hcnionp3oBanue
2.3 [TonsTue 06 5 1 1 nommoreka L o0opynoBaHus

OCHOBAaHHUAX

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

neHTpa Touka pocra



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

OCHOBHBIE KJIaCChI Hcnonp3oBanue
24 HEOPraHWYECKUX 11 bubmmorexa LIOK 000pynOBaHUS
' P . https://m.edsoo.ru/7f41837c pyA
COCMHEHU N neHrtpa Touka pocra
Wroro mo pazueny 30

Paznean 3. Ilepuoanyeckuii 3axon u Ilepuoguyeckasi cucrema xummnieckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE pPe€aknuun

[Tepuonnueckuii 3aKOH
u Ilepnonnueckas

Ucnonn3oBanue
31 CHUCTEMA XMMHUYECKHUX 7 bubmorexa LIOK 060DV IOBAHIS
' snemenToB J1. 1. https://m.edso00.ru/7f41837¢c pyA
neHtpa Touka pocra
Mennene-eBa. CTpoeHue
aroma
XUMHAYECKAsT CBA3b.
HUcnonp3oBanue
OKHCIUTETbHO- bubnuoteka [JOK
3.2 8 000pyI0BaHUS
BOCCTAaHOBHUTEIbHEIE https://m.edsoo.ru/7f41837¢c
uentpa Touka pocta
peakiumn
bu6moreka [IOK
u 15
TOTo To pasieity https://m.edsoo.ru/7f41837¢c
Ucnonab3oBanue
PesepBHOE Bpemsa 3 Eubmaorexa ITOK 000pyn0OBaHU
p p https://m.edsoo.ru/7f41837¢c 2
neHnTpa Touka pocta
OBIIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (uudposbie) JonosiHuTeIbHASA
Kourpoububie | IIpakTHyeckue
n/n TeM MPOrpaMmabl Bcero o0pa3zoBaTte/ibHbIE uHdopMmanus
padoThI padoTsbI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
Ucnonb3zoBanue
[ToBTOpEeHue u yriuyoneHue
. bubnuotexa [JOK 000pyI0BaHUS
1.1 3HaHUW OCHOBHBIX Pa3/IeJIOB 5 1
https://m.edsoo.ru/7f41a636 | uentpa Touka
Kypca 8 Kkiacca
pocta
Ucnonb3zoBanue
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuotexa [JOK 000pyTI0BaHUS
' XUMHUYECKUX PEaKIni https://m.edsoo.ru/7f41a636 | uentpa Touka
pocta
Hcnonws3oBanue
DIIEKTPOJIUTUYECKAS
1.3 ncconuanus. XUMHUICCKUE 8 1 1 Bu6mmorexa [IOK obopyAoBas
' g HHATHHA. https://m.edsoo.ru/7f41a636 | uentpa Touka
peakLuu B pacTBOpax
pocta
Hroro mo pazgeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
Hcnonb3oBanue
OO01as XxapakTepucTuKa
bubmuoreka [JOK 060pyaOBaHUS
2.1 XUMUYECKUX d1eMeHTOB VIIA- 4 1
https://m.edso00.ru/7f41a636 | 1enTpa Touka
rpynnsl. ['anorenst
pocra
OO1as XxapakTepucTuKa Hcnonws3oBanue
bu6mmoreka [IOK
2.2 XUMUYECKUX 371eMeHTOB VIA- 6 o0opynoBaHus

rpynnsl. Cepa 1 €€ CoOeqUHEHMS

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

uenrpa Touka



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

pocra

OO01mas XxapakTepucTuKa Ucnonws3oBanue
53 XUMHUYECKUX 3JIEMEHTOB VA- 7 bubnuotexa [HOK 000pyI0BaHUS
' rpymisl. A3ot, Gochop u ux https://m.edsoo.ru/7f41a636 | uentpa Touka
COCTMHEHUS pocta
OO6mras xapakTepucTuka Ucnonws3oBanue
24 XUMUYECKUX 3JIeMEeHTOB |V A- 8 bubnuotexa [JOK 000pyI0BaHUS
' Irpynnsl. YTiaepoa U KpEMHUN U https://m.edsoo.ru/7f41a636 | uentpa Touka
WX COCIMHECHUS pocta
Hroro mo pazueny 25
Pazgea 3. Mera/iibl 1 MX COeIMHEHM S
Ucnonb3zoBanue
000pyAOBaHUS
3.1 OO01me CBOMCTBA METAJLIIOB 4 bubnmorexa LOK pYA
https://m.edsoo.ru/7f41a636 | 1entpa Touka
pocta
Hcnonws3oBanue
3. Baxwueiine MeTamibl U UX 16 bubnuoreka [IOK 000pyaOBaHUS
' COEIUHEHUS https://m.edsoo.ru/7f41a636 | 1entpa Touka
pocta
Hroro mo pazgeny 20
Pasnen 4. Xumus n okpy»kaomas cpeaa
Hcnonb3oBanue
41 BemecTBa u Mmatepuarsl B 3 bu6mmoreka [IOK 060pyaOBaHUS
' J)KU3HH 4eJI0BeKa https://m.edsoo.ru/7f41a636 | uentpa Touka
pocta
Wroro no pazgeny 3



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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HWcnonb3oBanue

PesepBHOE BpeM 3 bubmuoreka [{OK 000pynOBaHUS
https://m.edsoo.ru/7f41a636 | uentpa Touka
pocta
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
N KosmmmuyecTBo yacos Jlata DJIeKTPOHHbIE
; nugposbie JlonosHUTEIbHAS
n/ Tema ypoka Beer | Kontpoarn Hpakrieck ryHenn o0pa3oBaTtejibHbIE uHpopmanus
1| 0 ble padoThl ue padoTsbl | pecypest
[Ipeamer xumun. Pois Bu6 OK BblbOpoYHOe
XUMUU B KU3HH nomorexa 1 obopypoBaHue
1 04.09.202 |  https://m.edsoo.ru/ff0d21 .
genoBeka. Tema u 3 0c undposoli
BEIIIECTBA T nabopatopum Releon
paboTa c
[Tonsatue o meToax bubmorera [JOK MHTEPaKTUBHOM
1 06.09.202 | https://m.edsoo.ru/ff0d22 .
MMO3HAHUS B XUMUHU 3 76 [LOCKOM LieHTpa
_ "Touka pocra"
[IpakTrueckas padoTa
Ne 1 «IIpaBuna paboTs Euts OK BbIbOpOYHOE
B 1aboparopuu u nosmorexa 1 obopyaoBaHue
. 1 1 11.09.202 | https://m.edsoo.ru/ff0d23 .
puéMbI 0OpalleHus ¢ 3 dc umdpoBsoii
J1a00paTOPHBIM _ nabopatopun Releon
00opynoBaHUEM
paboTa c
YucTele BellecTBa U bu6mmoreka [JOK MHTEPAKTUEHOI
cmecu. CrocoObl 1 13.09.202 | https://m.edsoo.ru/ff0d26 OCKOR LieHTDa
paszeneHusi cMecen 3 ca fLTqua ;OCT;,
IIpakTuyeckas padora [Tudposas
Ne 2 «Pa3pnenenue bubmotera [JOK naboparopus
N 1 1 18.09.202 | https://m.edsoo.ru/ff0d28
cMmeceil (Ha mpumepe 3 8 Releon ¢ naTunkom
OYMCTKHU NIOBapeHHOU T ANEKTPONPOBOAHOC
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COJIN)» TH
paboTa c
bubmorexa [IOK WHTEPAKTUBHOM
6 ATOMBI U MOJIEKYIIBI 20.09.202 | https://m.edsoo.ru/ff0d2a pu
3 6 [LOCKOW LeHTpa
- "Touka pocra"
XnuMudeckne pabota c
bubmmoreka [{OK o
3JIEMEHTBI. 3HAKHU WNHTEPaKTUBHOW
7 25.09.202 | https://m.edsoo.ru/ff0d2b .
(CUMBOJIBI) XUMHUYECKUX 3 o8 [LOCKOM LieHTpa
3IEMEHTOB _ "Touka pocra"
paboTa c
[IpocTeie U cnoXHBIE bubmmorexa TTOK WNHTEPaKTUBHOW
8 27.09.202 | https://m.edsoo.ru/ff0d2a .
BEIICCTBA 3 6c [AOCKOM LeHTpa
_ "Touka pocta"
paboTa c
ATOMHO-MOJIEKYIISIPHOE bubmorexa HOK MHTEPaKTUBHOM
9 02.10.202 |  https://m.edsoo.ru/ffod2d y
y4YEHUE 3 50 [AOCKOM LeHTpa
— "Touka pocra"
3aKO0H MMOCTOSHCTBA
paboTa c
COCTaBa BEIECTB. bubnuoreka [JOK .
NHTEPaKTUBHOW
10 XuMmuyeckas popMmyia. 04.10.202 | https://m.edsoo.ru/ff0d2ea .
[AOCKOM LeHTpa
BanenTHocTh aTOMOB 3 e \ N
TouKka pocra
XHMHYECKUX JIEMEHTOB
OtHocuTenbHas paborta c
aTOMHas Macca Eubmorexa HOK WHTEPAKTUBHOM
11 ' 09.10.202 | https://m.edsoo.ru/ff0d32 .
OtHocuTenbHas 3 3¢ [AOCKOM LLeHTpa
MOJIEKYIISIpHAs Macca _ "Toyka pocra"
MaccoBas gomis bubmmorexa [JOK paboTa c
12 XUMHYECKOTO 3JIEMCHTA 11.10.202 | https://m.edsoo.ru/ff0d35 MHTEPaKTUBHOM
B COCUHEHHU 3 Oc [OCKO LeHTpa



https://m.edsoo.ru/ff0d2a6c
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"Touka pocra"

paboTa c
KomnmuectBo BemecTBa bubnmorexa [TOK WMHTEPAKTUBHOM
13 i 16.10.202 | https://m.edsoo.ru/ff0d52 .
Monb. MonsipHas macca 3 30 [OCKOW LeHTpa
— "Touka pocra"
paboTa c
du3nyecKue u bubnnorexa LIOK NHTEPaKTMBHOM
14 XUMHYECKUE SIBJICHUS. 18.10.202 | https://m.edsoo.ru/ffod37f pu
[LOCKOW LeHTpa
XuMHUYECKast peaKIus 3 a " "
Touka pocra
paboTa c
[Ipu3Haku n ycmoBust bubnuoreka [IOK o
MHTEPaKTUBHOM
15 MPOTEKAHUS 23.10.202 | https://m.edsoo.ru/ff0d3a .
. ZLOCKOM LieHTpa
XAMHUYECKHX PEaKInit 3 16 " "
Touka pocra
3aKOH COXpaHEHUsI paborta c
MAacCCHhI BEIIECTB bubmmorexa [IOK WHTEPaKTUBHOWM
16 ' 25.10.202 | https://m.edsoo.ru/ff0d3b .
XuMHu4deckue 3 a8 [OOCKOW LeHTpa
ypaBHEHUS _ "Touka pocTa"
Brruucnenus
paboTa c
KOJIMYECTBA, MACCHI bubnuoreka [[OK .
MHTEPaKTUBHOM
17 BEIIECTBA 110 08.11.202 | https://m.edsoo.ru/ff0d57 pu
[LOCKOM LieHTpa
ypaBHEHHAM 3 08 " "
. TouKa pocTa
XUMHUYECKUX PEaKIU
Knaccuduxkanus
. pabota ¢
XUMHUYECKUX PEaKIUii bubnuorexa IIOK WHTEPaKTUBHOIA
18 (coemuHeHMS, 13.11.202 | https://m.edsoo.ru/ff0d3f3 .
[LOCKOM LieHTpa
pasnoxKeHus, 3 4 " "
TouKa pocTa
3aMeleHus, oOMeHa)
19 M. B. JlomoHOCOB — bubmuoreka [JOK paborta c
YUEHBIN- 15.11.202 | https://m.edsoo.ru/ff0d40 MHTEPaKTUBHOM



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

SHIMKJIOIIEIHUCT. 3 c4 [LOCKOWA LieHTpa
O000menne u "Touka pocTa"
CcHCTeMaTH3aIns
3HaHUHU
paboTa c
[Tonyronosas bubmiorexa HOK MHTEpPaKTUBHOM
20 20.11.202 |  https://m.edsoo.ru/ff0d42 .
KOHTpOJIbHas paboTa 3 90 [LOCKOW LieHTpa
_ "Touka pocra"
Bo3ngyx — cMech razos.
Bbl6OpPOYHOE
CocraB Bo3ayxa. bubnuorexa [JOK
obopygoBaHue
21 Kucnopong — snemeHT u 22.11.202 | https://m.edsoo.ru/ff0d44 o .
nédposoit
MIPOCTOE BEILECTBO. 3 8e op
nabopatopuu Releon
O30H
duznyecKue u
. Bbl6OpPOYHOE
XUMHYECKHE CBOHCTBA bubnuorexa [JOK
obopygoBaHue
22 KHCII0po/1a (peakiuu 27.11.202 | https://m.edsoo.ru/ff0d46 nbpPOBO
OKHUCIICHUS, TOPEHHE). 3 14 Wep
nabopartopuu Releon
[TonsTHE 00 OKCHIAX
CrocoObl Mmoy4eHust
KHCIOPOJa B Bbl6opoUHOe
1abopaToOpUH U bubmorexa HOK obopyaoBaHue
23 29.11.202 | https://m.edsoo.ru/ff0d49 .
MPOMBIIIIEHHOCTH. 3 74 undposoit
IIpumenenue _ nabopatopum Releon
KHUCJI0pOJia
TennoBoii 3¢ ekt
N Bbl6OpPOYHOE
XUMUYECKON pPeaKuu, bubnuoreka [JOK
obopyaoBaHue
24 TTOHSATHE O 04.12.202 | https://m.edsoo.ru/ff0d47 .
umdposoit
TEPMOXUMHYECKOM 3 90

YPaBHEHUH, IK30- U

nabopatopuu Releon



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

SHIOTEPMHUECKUX
peaKmusx

Tormmuso (HedTh, Yroiab paboTa ¢
U MeTaH). 3arpsi3HeHue bubmorera [JOK MHTEpPaKTUBHOM
25 ' 06.12.202 | https://m.edsoo.ru/ff0d4c )
BO3/1yXa, CIIOCOOBI €ro 3 42 [OCKOI LeHTpa
NPEAOTBPALLECHUS - "Touka pocta"
[IpakTnueckas pabora
Bbl6OpPOYHOE
Ne 3 o Teme bubnuotexa [JOK 060DV AOBAHNE
26 «[Tonyuenue u 11.12.202 | https://m.edsoo.ru/ff0d4ae ’ d>p\(/)ioﬁ
coOMpaHue KHCIIOpoa, 3 2 e
- nabopatopuu Releon
M3y4YEHHUE €ro CBOMCTBY
paboTa c
Bonopox — anemenr u Bubmorexa ITOK TeDAKTHEHO
27 MIPOCTOE BEIIECTBO. 13.12.202 | https://m.edsoo.ru/ff0d4d p“
[LOCKOM LieHTpa
Haxosk/ieHne B Ipupoie 3 do " "
TouKka pocra
duznyeckue u paborta c
XHMHUYECKHE CBOMCTBA bubmmorexa LOK WNHTEPaKTMBHOM
28 18.12.202 | https://m.edsoo.ru/ff0d4d y
Bojiopona. IIlpumenenune 3 €0 [LOCKOM LieHTpa
BOJIOpOJIa _ "Touka pocra"
paboTa c
[Tonsatue o kucmoTaX U bubmorexa HOK MHTEPaKTUBHOM
29 20.12.202 | https://m.edsoo.ru/ff0d50 o
COJISIX [LOCKOM LieHTpa
3 d—2 n n
TouKa pocTa
paboTa c
Crnioco6bl nosryyeHus bubnuorexa [IOK o
MHTEPaKTUBHOM
30 BOJIOpPOJia B 25.12.202 | https://m.edsoo.ru/ffod4d .
[LOCKOM LieHTpa
71a00paTopum 3 do ., .
TouKa pocTa
31 IIpakTuyeckas padora bubnuorexa [IOK BblbopoyHOe
Ne 4 o Teme 27.12.202 | https://m.edsoo.ru/ff0d4f4 | o6opygosaHue



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

«[Tonmyuenue u 3 2 undpoBsoii
cobupanue BOJI0pO/Ia, nabopatopum Releon
H3y4YEHUE €ro CBOUCTB)»
paboTa c
MonsipHblii 00bEM bubmorera [JOK MHTEPaKTUBHO
32 10.01.202 | https://m.edsoo.ru/ff0d54 .
ra3zoB. 3aKOH ABOTaipo 4 % [OCKOI LeHTpa
— "Touka pocra"
Brrunciaenust 00néma,
paboTa c
KOJIMYECTBA BEIIECTBA bu6mmoreka [{OK .
MHTEPAKTUBHOU
33 rasa 1o ero u3BeCTHOMY 15.01.202 | https://m.edsoo.ru/ff0d55 .
[LOCKOWA LeHTpa
KOJINYECTBY BEIIECTBA 4 a0 . .
. TouKa pocra
Wi 00bEMY
Brruucienus o06€M0B
paboTa c
ra3oB 10 YPaBHEHHIO bubnuoreka [IOK o
MHTEPaKTUBHOM
34 peaKIuy Ha OCHOBE 17.01.202 | https://m.edsoo.ru/ff0d57 .
B [LOCKOW LeHTpa
3aKOHa 00BEMHBIX 4 08 " "
. Touka pocra
OTHOIIICHUM Tra30B
paboTa c
e T r——— bu6mmoreka [JOK UHTEDAKTUBHOM
35 XUMHUYECKHE CBOMCTBA 22.01.202 | https://m.edsoo.ru/ff0d58 pv
[LOCKOWA LeHTpa
BOJIBI 4 7a " "
TouKka pocra
. paboTa c
CocTraB OCHOBAaHHUM. bub6mmoreka IIOK MHTEPaKTUBHOI
36 [Tonsitre 06 24.01.202 | https://m.edsoo.ru/ff0d59 pv
[LOCKOWA LeHTpa
UHJIMKaTOpax 4 e2 " "
TouKa pocTa
Bona kak [Mudporas
ACTBOPHTEIIb bubmorexa [IOK na6(£l;aTopH;1
37 p p : 29.01.202 | https://m.edsoo.ru/ffod5b
Hacelmennsie u 4 40 Releon ¢ gaturikom
HEHACBIIICHHBIC _ TeMIIepaTypbl



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

pactBopbl. MaccoBas
JI0J1s1 BELIECTBA B
pacTtBope

[IpakTuyeckas padora
Ne 5 o Teme
«IIpurotoBnenue

bubmmoreka [{OK

BbIOOpOYHOE

aCTBOPOB C obopyaoBaHune
38 P P . 31.01.202 | https://m.edsoo.ru/ff0d5e PYA .
onpeaenéHHoOn 4 ba undposolii
MacCOBOM joyeit T nabopatopun Releon
PacTBOPEHHOTO
BCIICCTBAY
KonTtponsHas padota paborta c
bu6mmoreka [IOK o
Ne2 1o Teme WMHTEPaKTUBHOM
39 05.02.202 | https://m.edsoo.ru/ff0d63 .
«Kucnopoa. Bonopon. 4 42 [OOCKOW LeHTpa
Boma» - "Touka pocTa"
paboTa c
Oxcunpl: cocras, bu6moreka [IOK WHTEPaKTUBHOWM
40 KJaccudukanus, 07.02.202 | https://m.edsoo.ru/ff0d66 .
[LOCKOM LieHTpa
HOMEHKJIaTypa 4 4e " "
TouKka pocra
[Tonyuenue u paborta c
XUMHUYECKHUE CBOMCTBA bubmorexa LHOK MHTEPaKTUBHOM
41 12.02.202 | https://m.edsoo.ru/ff0d66 .
KHCJIOTHBIX, OCHOBHBIX 4 le [LOCKOM LieHTpa
1 aM(OTEPHBIX OKCHUIOB _ "Touka pocTa"
paboTa c
OcCHOBaHUS: COCTaB, bubmuoreka [JOK .
MHTEPaKTUBHOM
42 KJ1accuuKanys, 14.02.202 | https://m.edsoo.ru/ff0d67 pv
[LOCKOM LieHTpa
HOMEHKJIATypa 4 ca " "
TouKa pocTa
43 [lonyuenue n bubnuorexa [IOK pabota c
XHUMHWYECKHE CBOMCTBA 19.02.202 | https://m.edsoo.ru/ff0d67 NHTEPaKTUBHOM



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

OCHOBaHUH 4 ca [OCKOW LeHTpa
"Touka pocra"
paboTa c
Kucnorsr: cocras, bu6mmoreka [IOK eDaKTUBHO
UHT KTUBHOU
44 KJIacCH(pUKaIHus, 21.02.202 | https://m.edsoo.ru/ffOdfee ba
[OCKOW LIeHTpa
HOMEHKJIaTypa 4 2 " "
TouKa pocTta
paboTa c
[Tonyuenue u bubnuorexa [JOK o
. NHTEPaKTUBHOW
45 XMMHUYECKHE CBOMCTBA 26.02.202 | https://m.edsoo.ru/ffOdfee .
[OCKOW LIeHTpa
KUCIIOT 4 2 " "
Touka pocra
Comu (cpenuaue): abotac
HOMeH(KJI;aTypa : bubmorexa LOK EHTepa KTUBHOM
46 ’ 28.02.202 | https://m.eds00.ru/00ad94 .
CrocoObI TIOJTyYEHUS, 4 24 [OCKOM LIeHTpa
XHUMHUYECKHE CBOMCTBA - "Touka pocTa"
[IpakTrueckas padoTa
Ne 6. Pemienne
Bbl6OpPOYHOE
JKCIIEPUMEHTAIIBHBIX bubnuoreka [JOK
obopygoBaHue
47 3a/1a4 10 TEME 04.03.202 | https://m.edsoo.ru/00ad9b L bPOBOV
«OCHOBHBIE KJIACCHI 4 ic
nabopatopuu Releon
HEOPraHMUYECKUX
COEIUHEHUIN)
I'eneTnueckas cBSI3b paboTa ¢
MEXKIY KiIaccaMu Bubmzorexa LIOK WHTEPAKTUBHOM
48 Y 06.03.202 | https://m.edsoo.ru/00ad9a .
HEOPraHMYECKHX 4 50 [OCKOM LleHTpa
COEUHEHNN — "Touka pocra"
abota c
O6o0mmeHue u bubmuoreka [JOK P .
NHTEPaKTUBHOW
49 CHCTEMATHU3AIIH 11.03.202 | https://m.edsoo.ru/00ad9c .
. [OCKOM LieHTpa
3HAHUH 4 b2

"Touka pocra"



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

KontponsHas pabora

paboTa c
No3 I1o Teme bub6mmoreka [{OK UHTEDAKTUBHOI
50 "OCHOBHBIC KJIACCHI 13.03.202 | https://m.edsoo.ru/00ad9e pu
[LOCKOW LeHTpa
HEOPraHMYECKHMX 4 1la " "
. TouKa pocra
coequHeHmin"
[IepBble nONBITKM
KJaccuukanuu paboTa ¢
XUMHUYECKUX bubmmorexa [TOK WMHTEPAKTUBHOM
51 18.03.202 | https://m.edsoo.ru/00ad9f .
ayieMeHTOB. IloHsATHE O 4 fa [OCKOM LeHTpa
TpyHIIax CXOIHBIX - "Touka pocTa"
3JIEMEHTOB
[Tepnoanueckuii 3aK0H
paboTa c
u [lepnoanueckas bubnuoreka [JOK .
MHTEePaKTUBHOM
52 CHUCTEMa XUMHUYECKHX 20.03.202 | https://m.edsoo.ru/00adas o
[LOCKOW LeHTpa
snemenToB /1. 1. 4 2c " "
TouKka pocra
Meunneneena
paboTa c
[Iepuoasl, rpymnmsl bubmorexa HOK MHTEePaKTUBHOM
53 ’ ’ 01.04.202 | https://m.edsoo.ru/00ada5 .
MOJICPYIIIIbI 4 2¢ [LOCKOW LeHTpa
— "Touka pocra"
paboTa c
CrpoeHue aToMOB. bubnuorexa [JOK o
MHTEePaKTUBHOM
54 CocraB aTOMHBIX siep. 03.04.202 | https://m.edsoo.ru/00ada3 .
[LOCKOW LeHTpa
H3oTomsl 4 42 .\ .
TouKa pocTa
CtpoeHue 3IeKTPOHHBIX
pabota c
000J1049€eK aTOMOB bubnuorexa IIOK WHTEPaKTUBHOIA
55 AJIEMEHTOB 08.04.202 | https://m.edsoo.ru/00ada6 pv
. [LOCKOW LeHTpa
[Tepuoauueckoii 4 bc

cuctemsl /1. W.

"Touka pocra"



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

Meunpeneena

XapakTepucruka

XMMHYECKOTO DJICMEHTA paboTa c
IO €ro MOJIOKECHHUIO B bubmorexa [IOK WHTEPaAKTUBHOWM
56 . 10.04.202 | https://m.edsoo.ru/00ada8 .
[Tepuoanueckoit 4 o4 [OCKOW LleHTpa
cucteme /. . _ "Touka pocTa"
Meneneera
3HaueHue
[Tepnoanueckoro
paboTa c
3aKOHA U1 pa3BUTHUS bubnuorexa [JOK o
WNHTEPaKTUBHOW
57 HAyKW U TIPaKTUKH. []. 15.04.202 | https://m.edsoo.ru/00ada9 .
[AOCKOM LeHTpa
U. MenpeneeB — 4 Ge " "
L Touka pocra
Y4EHBIN, TTeIaror U
rpak JaHuH
paboTa c
DIEKTPOOTPULIATEIEHOC bubnuoreka [IOK o
WNHTEPaKTMBHOW
58 Th aTOMOB XHMHYECKUX 17.04.202 | https://m.edsoo.ru/00adaa .
[AOCKOM LeHTpa
3IIEMEHTOB 4 b8 " "
TouKka pocra
paboTa c
Honnas xumudeckas bubmorexa LOK NHTEPAKTUBHOW
59 22.04.202 | https://m.edsoo.ru/00adac .
CBSI3b [AOCKOM LeHTpa
4 3—4 " n
TouKa pocTa
paboTa c
KoBanentnas nonsipHas bubmmorexa [IOK NHTEPaAKTUBHOW
60 24.04.202 | https://m.edsoo.ru/00adaa .
XHMHYECKas CBI3b 4 bs [OCKOM LeHTpa
_ "Touka pocra"
KoBanenTtHas bubmmorexa [JOK paboTa ¢
61 HeMnoJIIpHas 06.05.202 | https://m.edsoo.ru/00adaa NHTEPaKTUBHOW
XUMHUYECKas CBI3b 4 b9 [OCKOM LeHTpa



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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"Touka pocra"

paboTa c
bubmorexa [JOK WHTEPAKTUBHOM
62 CreneHb OKUCIEHUS 08.05.202 | https://m.edsoo.ru/00adae .
[OCKOI LeHTpa
4 E " n
TouKa pocTa
paboTa c
OKHCIIUTETBEHO- brbmotexa LIOK MHTEPaKTUBHOM
63 BOCCTAaHOBUTEILHEIE 13.05.202 | https://m.edsoo.ru/00adb0 pu
[OCKOW LIeHTpa
peaKknuu 4 76 " "
Touka pocra
paboTa c
OKHUCIUTETN U bubmorexa LIOK NHTEPaKTMBHOM
64 15.05.202 | https://m.edsoo.ru/00adb0 .
BOCCTAHOBUTEIN 4 76 [OCKOM LeHTpa
— "Touka pocra"
paboTa c
l'ogoBast KOHTpOIBHAS BubmaoTexa LIOK WNHTEPaKTMBHOM
65 20.05.202 | https://m.edsoo.ru/00adb4 .
pabota 4 36 [OCKOM LeHTpa
— "Touka pocra"
PesepBHEBIT YPOK. abora c
O6OgﬂleHI/IeyII/)I Eubmorexa HOK EHTepa KTUBHOM
66 22.05.202 | https://m.edsoo.ru/00adb3 .
CHUCTEMATHU3aIH 4 3c [OCKOI LeHTpa
3HAHHHI _ "TouKa pocTa"
PesepBHEBIT YPOK. abora c
O6ogmeHHeyf1 Brbmaorexa IJOK EHTepa KTUBHOM
67 https://m.edsoo.ru/00ad9c .
CUCTEMATHU3AIHA b2 [OCKOM LeHTpa
3HAHUI T "TouKa pocTa"
Pe3epBHBIT YpOK. abotac
O60gmeHI/IeyIl?I Eubmiorexa OK EHTepa KTUBHOWA
68 https://m.edsoo.ru/ff0d61

cucTeMaTHu3aIus
3HAHUH

c6

[0CKOM UeHTpa
"Touka pocra"



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




9 KUIIACC

N KoanuecTBo yacoB DJIeKTPOHHbIE
o
Mara uudposbie JonosiHuTeIbHASA
n/ Tema ypoka Bcer Kontposbusl | IlpakTHuecku
u3yueHusi =~ odpa3zoBaTeibHbIE uHdopMmanus
1| 0 e padoThI e paboThI
pecypchl
[Tepuonnueckuii
3aKOH.
paboTa c
[lepuoanueckas bubnuoreka [JOK o
MHTEPAKTUBHOU
cucreMa 1 05.09.202 | https://m.edsoo.ru/00adb59 .
[LOCKOM LieHTpa
XUMHUYECKUX 3 e \ "
Touka pocra
anemenTtoB /l. W.
MenneneeBa
3aKOHOMEPHOCTH B
. paboTa c
W3MEHEHUHU CBOMCTB bubnuoreka [JOK .
MHTEPaKTUBHOM
XUMUYECKUX 1 07.09.202 | https://m.edsoo.ru/00adb6b .
[LOCKOM LieHTpa
SJIEMEHTOB MEPBHIX 3 6 " "
. Touka pocTa
TpEX MEPUOIO0B
Knaccudukanus n paboTa c
HOMEHKIIATypa bubmorexa HOK WHTEPaKTUBHOM
1 12.09.202 https://m.edsoo.ru/00adb7e .
HEOPraHMYECKUX 3 ) ZLOCKOM LieHTpa
BEIIECTB - "Touka pocra"
Buapl xumudeckoit paboTa ¢
CBSI3U U TUIIBI Eubmorexa ITOK WHTEPAKTUBHOM
1 14.09.202 | https://m.edsoo.ru/00adbac .
KPUCTAJUTHYECKUX 3 6 [LOCKOM LieHTpa
peIETOK B "Toyka pocra"
KoHnTtponpHas paboTa ¢
pabota Nel mo Teme 1 1 19.09.202 MHTEPaKTUBHOM
«IloBTOpEHUE U 3 [OCKO LeHTpa



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

yriayOJieHne 3HaHu!
OCHOBHBIX Pa3JIeJIOB
Kypca 8 Kimacca»

"Touka pocra"

Knaccudukarus
paboTa c
XUMHYECKUX bubmnoreka LIOK .
o UHTEPaKTUBHOU
peaKmuii 1o 21.09.202 | https://m.edsoo.ru/00adbch .
[OCKOW LIeHTpa
PA3IMYHBIM 3 0 " "
Touka pocra
MpU3HAKaM
Ilonsatue o
CKOPOCTH
. paboTa c
XUMHYECKOU bubmuorexa IOK MHTEPaKTUBHOWM
peakmmu. [TonsTHE 26.09.202 | https://m.edsoo.ru/00adbe9 pu
[LOCKOWA LeHTpa
0 TOMOTEHHEIX U 3 a " "
Touka pocra
TeTEPOreHHBIX
peaKImsIX
Ilonstue o
XUMHYECKOM
PaBHOBECHH.
®DaKTOopHI,
pabota c
BIIUSIOIINE Ha bu6moreka [IOK .
MHTEPaKTUBHOM
CKOPOCTH 28.09.202 | https://m.edsoo.ru/00adc28 .
. [LOCKOW LeHTpa
XUMUYECKOH 3 c " "
TouKa pocTa
peakIuu u
ITOJIOKCHUE
XUMHYECKOTO
paBHOBECHS
OKUCIUTETBHO- bub6muorexa IIOK paborta ¢
BOCCTAHOBHTEIIbHBIC 03.10.202 https://m.edsoo.ru/00adcad | wHTepaKTMBHOM
peakuuu 3 e [OCKO LeHTpa



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

"Touka pocra"

Teopus [Mudposas
ANEKTPOJIUTUUECKON bu6mmoreka [IOK nmabopaTtopust
10 JMCCOLIUAINH. 05.10.202 | https://m.edsoo.ru/00adcd6 | Releon ¢ gatunkom
CunbHbIe U citadble 3 8 AIIEKTPOIIPOBOTHOCT
AIEKTPOJIUTHI u
paboTa c
HNoHHbIE ypaBHEHUS bubmorexa [IOK MHTEPaKTUBHOM
11 N 10.10.202 | https://m.edsoo.ru/00add44 y
peakiuit 3 3 [OCKOW LIeHTpa
- "Touka pocra"
XuMHUdecKue
CBOICTBA KUCJIOT U paborta c
OCHOBAHHMI1 B CBETE bubmmorexa LOK MHTEPaKTUBHOM
12 N 12.10.202 https://m.edsoo.ru/00add5d .
MpeACTaBICHUI 00 3 3 [OCKOM LeHTpa
AIEKTPOJIUTUYUECKON B "Toyka pocra"
JIUCCOLMAITAN
XuMudeckue
CBOMCTBA COJICH B paborta c
CBETE Eubmaorexa ITOK WHTEPaAKTUBHOWM
13 . 17.10.202 https://m.edso00.ru/00add8b .
MpeACTaBICHUI 00 3 ) [OCKOM LLeHTpa
AIEKTPOJIUTUUECKON - "Touka pocTa"
JIACCOLINAIIAH
pabota c
Ilonsatue o Eubmorexa ITOK WMHTEPaKTUBHOM
14 . 19.10.202 https://m.edsoo.ru/00add9d .
TUAPOJIN3E COJICH 3 4 [LOCKOWA LeHTpa
- "Touka pocra"
O0001IeHue u bubnuoreka [JOK pabota c
15 CHCTEMATHU3ALUS 24.10.202 https://m.edsoo.ru/00adddl | wWHTepaKTUBHOM
3HaHUI 3 2 [OCKO LeHTpa



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

"Touka pocra"

[IpakTnueckas
BbIOOpOYHOE
pabota Ne 1. bubmnoreka LIOK o6opyaoBaHme
16 «Pemenue 26.10.202 | https://m.edsoo.ru/00addbf .
umodposoi
IKCTIEPUMEHTAIIBHBI 3 a
nabopatopum Releon
X 3a7a4»
paboTa c
[TonyronoBas bubnuoreka [JOK o
MHTEPAKTUBHOU
17 KOHTpPOJIbHAs 07.11.202 | https://m.edsoo.ru/00addec .
[OCKOM LeHTpa
pabota 3 0 " "
Touka pocra
O6mas
XapaKTepUCTUKA paboTac
rajloreHOB bubmmorexa TTOK WNHTEPaKTUBHOW
18 ' 09.11.202 | https://m.edsoo.ru/00addfe .
XuMHu4deckue 3 5 [OOCKOW LeHTpa
CBOMCTBA Ha - "Touka pocTa"
MpUMeEpe XJopa
XJI0pOBOJOPOIL.
ConsiHast KUCIIOTA, paboTa c
XUMHUYECKHUE Eubmaorexa ITOK WHTEPaAKTUBHOWM
19 . 14.11.202 | https://m.edsoo.ru/00adel0 .
CBOMCTBA, 3 4 [AOCKOM LeHTpa
MOJy4YEHUE, - "Touka pocta"
MPUMEHECHHUE
IIpakTueckas
pabota Ne 2 o Teme BbI6OpOYHOE
«ITonyuenue Eubmorexa ITOK obopygoBaHue
20 yqv 16.11.202 | https://m.edsoo.ru/00ade34 Py .
COJISTHOM KUCJIOTBHI, 3 3 undposoit
u3yueHue e - nabopatopuu Releon
CBOMCTB»
21 Brrancienus no bubmuoreka [JOK pabota c



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

YPaBHEHUAM 21.11.202 | https://m.edsoo.ru/00ade48 | wuHTepakTMBHOI
XUMUYECKUX 3 8 [LOCKOM LLeHTpa
peaKkuuid, €Ciii OJUH "Toyka pocra"
W3 pEareHTOB JaH B
HU30BITKE
Oomias paborta c
XapaKTepUCTUKA bubmorera [JOK WNHTEPaKTUBHOWM
22 23.11.202 https://m.edsoo.ru/00ade64 .
aneMeHToB VIA- 3 a [OCKOM LeHTpa
TPYIIIBI a "Touka pocTa"
AnnoTpOonHbIE
Mo (UKAITIT
cepnl. Haxoxnenue [udposas
ceim ueé bubmorexa HOK na6¢(;1;aT0pHﬂ
23 . 28.11.202 https://m.edsoo.ru/00ade64
COCTUHCHHH B 3 . Releon ¢ maTunkom
PUPOLIE. - TEMIIEPATYPHI
XuMudeckue
CBOICTBa cepbl
CepoBojopos,
pabota c
CTPOCHHC, bu6moreka [IOK MHTEPAKTHBHOM
24 (busnyeckue u 30.11.202 https://m.edsoo.ru/00ade80 .
[LOCKOW LeHTpa
XUMUYECKHE 3 2 j .
. TouKka pocra
CBOMCTBA
OKcupl Cephl.
CepHas KucClOTa, paborta c
(dbuzuveckue u bubmorexa HOK MHTEPaKTUBHOM
25 05.12.202 | https://m.edsoo.ru/00adea? .
XUMHUYECKHE 3 3 [LOCKOA LeHTpa
CBOMCTBA, - "Touyka pocta"
MIPUMEHEHHE
26 XuMHU4YecKue bubmuoreka [JOK pabota c



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

peakuuu, Jiexaliue 07.12.202 | https://m.edsoo.ru/00adec8 | uHTepakTMBHOM
B OCHOBE 3 a [OCKOI LeHTpa
IIPOMBIIUIEHHOTO "Touka pocTa"
crioco0a MmoTy4eHHs
CEpPHOM KUCIIOTBHI.
XumMudeckoe
3arpsi3HEHNE
OKpYyKaromen
Cpenbl
COSTMHCHHUSIMHU
cephl
Borancrnenue paboTac
MacCOBO¥ JI0IU bubmmorexa LOK NHTEPaKTMBHOM
27 12.12.202 https://m.edsoo.ru/00adec8 .
BBIXO/Ia TTPOTYKTa 3 . [AOCKOM LeHTpa
peakuuu - "Touka pocra"
Oo61mas
XapaKTepUCTUKA
aneMeHToB VA-
pabota c
rpynmsl. A30T, bubnuoreka [JOK o
NHTEPaKTUBHOW
28 pacrnpocTpaHeHue B 14.12.202 | https://m.edsoo.ru/00adeea .
[AOCKOM LeHTpa
npupoe, 3 6 ; ]
TouKka pocra
(dbuzuveckue u
XUMHUYECKHE
CBOICTBA
AmMMuak, ero
pabota c
¢busnyeckue u bu6muorexa IIOK JA—"
29 XUMUYCCKUE 19.12.202 | https://m.eds00.ru/00adf00 .
N [OCKOM LeHTpa
CBOMCTBA, 3 4

IOJIYYCHHEC U

"Touka pocra"



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

IIPUMEHEHHE

[IpakTuueckas
pabota Ne 3 o Teme

bubmnoreka LIOK

BbIOOpOYHOE

obopyaoBaHue
30 «[lomydenue 21.12.202 | https://m.eds0o.ru/00adf18 Pya .
3 0 undposolii
aMMHaKa, U3y9cHue
. A N nabopatopum Releon
€ro CBOMCTBY
A3oTHas KHCIO0TA, paboTa c
e€ gusnyeckue u bubmorexa HOK MHTEPaKTUBHO
31 26.12.202 | https://m.edsoo.ru/00adf30 ”
XUMHYECKHE 3 6 [LOCKOW LeHTpa
CBOMCTBA - "Touka pocTa"
Hcnonp3oBanue
HUTPATOB U COJIEN
aMMOHUS B
Ka4yecTBe
MUHEPAIIBHBIX paborta c
ynoOpeHui bubmorexa HOK MHTEPaKTUBHOM
32 ' 28.12.202 | https://m.edsoo.ru/00adf51 .
Xumudgeckoe 3 3 [OOCKOW LeHTpa
3arpsi3HEHUE - "Touka pocTa"
OKpYyKarouien
cpeapl
COCIMHCHUSIMU
azoTa
®dochop. Oxcnn
docdopa (V) u
paboTa c
docdopHas bubmunoreka ITOK JAT——
33 KHUCJIOTa, 09.01.202 https://m.edso00.ru/00adf68 .
[OCKOM LeHTpa
dusnueckue u 4 a

XHUMHUYECKHE
CBOMCTBA,

"Touka pocra"



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

HOJIy4EeHHE

Hcnons3oBanue
docdartos B
Ka4eCTBE paboTa c
MHHEPaJIbHBIX bubnmorexa LOK NHTEPAKTUBHOW
34 . 11.01.202 | https://m.edsoo.ru/00adfc2 .
yIoOpeHuit. 4 0 [OCKOM LieHTpa
3arpsi3HeHue B "Toyka pocra"
MPUPOIHOMN Cpeb
dbocdaramu
Yraepon,
aCIPOCTPAHECHUE B abotac
EpHpI:))]e ’ brbmorexa [TOK EHTepa KTUBHOW
35 ’ 16.01.202 | https://m.edsoo.ru/00adfd9 .
dbuzmveckue u 4 c [AOCKOM LeHTpa
XUMHYECKHUE B "Touka pocta"
CBOMCTBA
Okcupel yriaepoaa,
X GU3HYECKHUE 1
XUMHUYECKHE
. pabota c
CBONCTRA. bubnuorexa [JOK MHTEPAKTMBHOV
36 DKOJIOTHYECKHE 18.01.202 https://m.edsoo.ru/00adfeb .
[AOCKOM LeHTpa
poOIEMBI, 4 e " "
TouKka pocra
CBSI3aHHBIC C
OKCHJIOM yriiepoja
(V)
pabota c
VronpHas Kuciorta bubmmorexa TTOK NHTEPAKTUBHOW
37 . 23.01.202 https://m.eds00.ru/00ae006 .
u ¢€ conu 4 c [OCKOM LeHTpa
- "Touka pocra"
38 [IpakTuueckas bu6mmoreka [IOK BbI6OpOYHOE



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

pabota Ne 4 1o Teme 25.01.202 https://m.eds00.ru/00ae027 | o6opyaoBaHue
"[onyuenue 4 € undposoi
YTIIEKHUCIIOTO ra3a. nabopatopun Releon
KauecTBenHnas
peakius Ha
KapOoOHAT-UOH"
[TepBoHayanbHbIE
MOHATHSA 00 paborta c
OpPraHuYeCcCKux bubmorexa HOK WNHTEPaKTUBHOWM
39 30.01.202 https://m.edsoo.ru/00ae054 .
BEIIEeCTBaX KakK O 4 o [LOCKOW LeHTpa
COCIUHCHUAX - "Touka pocra"
yriepoja
paboTa c
Kpemuuii u ero bubmorexa HOK MHTEePaKTUBHOM
40 01.02.202 https://m.eds00.ru/00ae080 .
COCIMHCHUS 4 . [AOCKOM LeHTpa
B "Touka pocra"
[IpakTnueckas
pabota Ne 5.
Pemenne BbI6OpOYHOE
AKCIIEPUMEHTAIbHBI bubmmorexa TIOK obopygoBsaHue
41 06.02.202 | https://m.edsoo.ru/00ae0bf .
X 3a7a4 0o TeMe 4 2 umdposom
«Baxneimune - nabopatopum Releon
HEMETaJIbl U UX
COCIMHCHUS
KonTposbHas
pabota c
paboTta Ne3 o Teme bubnuorexa LIOK o
. MHTEPAKTUBHOW
42 «Baxwueiimme 08.02.202 https://m.eds00.ru/00ae0el pv
[OCKOM LeHTpa
HEMETAJUIbl U UX 4 8

COCAUHCHUA»

"Touka pocra"



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

43

OO0mas
XapaKTEePUCTHKA
XUMHAYECKUX
9JIEMEHTOB —
METAaJIOB.
Merammyeckas
CBS3b U
MeTaIndecKas
KpUCTAJUTUYECKast
pemeéTKa.
dusnueckue
CBOMCTBA METAJJIOB

13.02.202
4

bubmnoreka LIOK
https://m.edsoo.ru/00ael103
e

44

XuMu4eckue
CBOICTBa METAJJIOB.
DIIEKTPOXUMHUYECKHU
U psAll HANPsDKEHU N
METaJIOB

15.02.202
4

bu6moreka [IOK
https://m.edsoo.ru/00ael15
6

paboTa c
WHTEPaKTUBHOWM
[,0CKOM LeHTpa
"Touka pocra"

45

O01me croco0nl
MTOJTyYCHUS
meTamioB. CriaBsl.
Brrunciaenus mo
ypaBHEHUSM
XUMHYECKUX
peaKkIuii, ecliv OJIUH
W3 peareHTOB
COJIEPKUT IPUMECH

20.02.202
4

bu6moreka [IOK
https://m.edsoo.ru/00ael15

6

pabota c
WHTEPaAKTUBHOWM
[O0CKOM UeHTpa
"Touka pocra"

46

IlongaTue o
KOPPO3UHU METAIIJIOB

22.02.202
4

bu6mmoreka [IOK
https://m.edsoo.ru/00ael27

8

pabota c
WHTEPAKTUBHOM
[0CKOM UeHTpa



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278

"Touka pocra"

paboTa c
Illenounblie bubmorexa HOK WHTEPAKTUBHOM
47 27.02.202 | https://m.edsoo.ru/00ael4b .
METaJLJIbI 4 » [LOCKOW LeHTpa
- "Touka pocTa"
paboTa c
Oxcuppl u Bubmmorexa [JOK MHTEPaKTMBHOI
48 THJIPOKCHUIBI HATPHS 29.02.202 | https://m.edsoo.ru/00ael4b .
[LOCKOW LeHTpa
" KaJiuid 4 Z " "
Touka pocra
paboTa c
[[lerouyHO3EMETBHBI bubnuotexa [JOK o
WNHTEPaKTUBHOW
49 € METaJlIbl — 05.03.202 https://m.edsoo.ru/00ael5e .
N . [AOCKOM LeHTpa
KaJIbIUH U Mardui 4 8 . .
Touka pocra
. pabota ¢
Baxneiimme bu6moreka [IOK .
WNHTEPaKTMBHOW
50 COCTUHCHMUS 07.03.202 https://m.edsoo.ru/00ael5e .
[AOCKOM LeHTpa
KaJIbIHs 4 8 " "
TouKa pocra
abora c
O06o06meHNe 1 P .
NHTEPaKTUBHOW
51 CUCTEMATH3ALNA 12.03.202 pv
N [AOCKOM LeHTpa
3HAHUH 4 N N
TouKka pocra
.. pabota ¢
K&cTkocTh BOJBI U bu6moreka [IOK o
NHTEPaAKTUBHOW
52 crocoObI eé 14.03.202 https://m.eds00.ru/00ae188 pv
4 6 [OCKOM LeHTpa
YCTpaHEHHUS o] "Touka pocra”
IIpakTrueckas BblbopoyHOe
abota Ne 6 mo Teme Eubmorexa ITOK obopynosaHue
53 }? - R 19.03.202 | https://m.edsoo.ru/00aelae .
K&cTkocTh BOJBI U 4 3 undposoit

METOLI €€

nabopatopuu Releon



https://m.edsoo.ru/00ae14b2
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ycTpaHeHUs"

paboTa c
Bubmuorexa LIOK WHTEPaAKTUBHOWM
54 ATIOMHHHI 21.03.202 https://m.edso00.ru/00aelc6 .
4 4 [OCKOM LeHTpa
- "Touka pocTa"
abota c
AmdoTepHbIe bubnuotexa [JOK EHTepaKTVIBH oii
55 CBOMCTBA OKCHJIA U 02.04.202 https://m.edso00.ru/00aelc6 .
[OCKOM LeHTpa
TUIPOKCH 1A 4 4 " "
Touka pocra
paboTa c
bubnmorexa LOK WHTEPAKTUBHOM
56 Keneso 04.04.202 | https://m.edsoo.ru/00aeld8 .
4 6 [AOCKOM LeHTpa
- "Touka pocra"
Oxcupl, paborta c
TUAPOKCUIBI U COJIU BubmaoTexa LIOK WHTEPaKTUBHOWM
57 09.04.202 https://m.edso0.ru/00ae35e .
xenesa (1) u 4 6 [LOCKOM LieHTpa
xenesa (1) B "Touka pocra”
6
O0600111EHNE U pabora ¢ .
NHTEPaKTUBHOW
58 CUCTEMATHU3ALNA 11.04.202 pv
N [AOCKOM LeHTpa
3HAHUH 4 \ \
TouKka pocra
IIpakTueckas
pabora Ne 7.
Pemenue BbI6GOPOYHOE
SKCIIEPUMEHTAIbHBI bubmmorexa IIOK ob6opyaoBsaHue
59 16.04.202 https://m.edsoo.ru/00ae3de .
X 3a7a4 10 TeEME 4 8 umdposoi
«Baxneimue - nabopatopum Releon

MCTAJJIBI U UX
COCAUHCHUA»



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

Breraucnenus mo
YPaBHEHUSAM
XUMHYECKIX
peaKkuuid, €Ciii OJUH
W3 PEareHTOB JIaH B

bubmnoreka LIOK

60 M30BITKE WIIN 18.04.202 | https://m.eds0o.ru/00ael75
COJIEP’KUT IPUMECH. 4 0
Brruncaenus
MacCOBOM JIOJTH
BBIXO/JIa MIPOIYKTA
peakiumn
6
O06o0menue u pabotac .
WNHTEPaKTUBHOW
61 CHUCTEMaTH3AIHS 23.04.202 pu
. [AOCKOM LeHTpa
3HaAHUH 4 j .
TouKa pocra
abotac
T'omoBas P .
WNHTEPaKTMBHOW
62 | KOHTpOJBHAS 25.04.202 P
[OCKOM LeHTpa
pabota 4 j .
TouKa pocra
BemectBa n paborta c
MaTepuallsl B bubmorexa HOK WHTEPaKTUBHOM
63 . 02.05.202 | https://m.edsoo.ru/00ae3f5 .
IMOBCEIHEBHOM 4 0 [OCKOM LeHTpa
J)KA3HU YE€JIOBEKA - "Touka pocta"
XHUMHUYECKOE paboTa c
3arpsi3HEHUE bubmorera I[IOK WMHTEPaKTUBHOM
64 . 07.05.202 | https://m.edsoo.ru/00ae427 .
OKpYXKarolen 4 0 [OCKOM LeHTpa
cpensl - "Touka pocTa"
Ponp xumuu B bubnuorexa LIOK paborta c
65 .
peuieHuun 14.05.202 | https://m.edsoo.ru/00ae427 | WHTEpPaKTUBHOM



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
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9KOJIOTHYECKUX 4 0 [OCKOI LeHTpa
npobiem "Toyka pocra"
PesepBHEBII YPOK. abotac
O60gHIGHI/I€yII/)I Brbmmoreka LOK EHTepa KTUBHOM
66 1 16.05.202 https://m.eds00.ru/00ae0d0 .
CHCTEMAaTHU3alIH 4 . [OCKOW LleHTpa
3HAHUM B "Touka pocTa"
PesepBHEIT YPOK. abotac
060gmeHHeyfI bubmaorexa LIOK EHTepa KTUBHOM
67 1 21.05.202 | hittps://m.edsoo.ru/00adb33 .
CHCTEMAaTU3allHs 4 c [OCKOW LIeHTpa
3HAHUI B "Touka pocTa"
PesepBHEIT YPOK. abota c
O6O§IHGHI/Iey11?I bubnmorexa LOK EHTepa KTUBHOM
68 1 23.05.202 | hittps://m.edsoo.ru/00ad9ch .
CHCTEMAaTU3alHs 4 5 [OCKOM LIeHTpa
3HAHHI - "Touka pocTa"
OBIIEE KOJIMYECTBO
YJACOB IIO 68

I[TPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
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https://m.edsoo.ru/00adb33c
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
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«M3parenscTBO «IIpocBenieHne

METOANUYECKHUE MATEPHUAJIBI JIVISA YUYUTEJIA
udposoe o6opynosanue LlenTpa «Touka pocrax.

MGTO,ZII/I‘IGCKI/IG PCKOMCHOAIINH IICAArory HGHTpa «Touka pocTta»
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