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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOTO OOIEro 00pa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBIECHHbIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepalnbHOl pabdoueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMH MPENogaBaHus y4eOHOTO MpeaMeTa « XuMHUsH»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O LENAX, OOIIeH cTpareruu
oOy4yeHUs, BOCHUTAHUA U Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
npeamera, YCTaHABIINBAET o0s3aTenbHOe IPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET PACHPEACIICHUE €ro IO KjaccaM M CTPYKTypUPOBaHHUE IIO
pazgenaM M TeMaM MpOrpaMMbl IO XUMHH, OINPEAENSIET KOJWYECTBEHHBIE H
Ka4eCTBEHHBIE XapaKTEePUCTUKHU COJIEp/KaHMS, PEKOMEHAYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHUS] XUMHU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKA y4eOHOro mporecca, BO3PACTHBIX
OocoOeHHOCTEW O00ydYaroumxcs, OmNpenensieT BO3MOXKHOCTH — IpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus, a Takxke TpeOOBaHUM K
pesynbrataM oOy4YeHHs] XMMHUHU Ha YPOBHE IeJiel u3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4e0HOTO CoJIepKaHUsI.

3HaHME XHUMHUHU CIY>)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4Jaromierocsi, ero MnpejCcTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (QopMUpYEMble XHMHUEH MPEACTaBICHUS O B3aUMOIPEBPAIIECHUIX
SHEPTrUd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUS KyIbTYphl IUYHOCTH, €€ 001Iel 1 QYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4YaromMXCs, HABBIKOB HX CaMOCTOSITEIIBHOW Y4eOHOW JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJISIa HA €AUHCTBO MIPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUY €CTECTBEHHO-HAYYHON rPaMOTHOCTH O0YJarOIINXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTI'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIA]] B 9KOJIOTMYECKOE
oOpa3zoBaHue 00YyUaIOIINXCS.

JlanHble HampaBieHUs B OOYUEHHU XUMHUU O0ECIEeuMBAIOTCS CHEUU(UKOM
COJepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONpEIeIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACIBbHBIX 3HAYUMBIX TOHSATHIM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coaepkaHus MPOTpaMMbl MO XUMHUU cPopMHUpOBaHA HAa OCHOBE
CUCTEMHOro mojaxona Kk e€ uzydeHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPHUHIUITY
MIOCJIEIOBATEIILHOTO Pa3BUTHUS 3HAHUNM HAa OCHOBE TECOPETHYECKUX IMPEACTaBICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHHUU aTOMa U XUMHYECKOU CBSI3U;

— TpeACTaBiICHUN 00 DIIEKTPOIMTHUYECKOW JTUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS Ha OCHOBE ASMIMUPHYECKU
MIOJTYYE€HHBIX U OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyromMy, BBITIOJNHAS (YHKIUH OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIYYEHUS
U3Yy4YaeMbIX BEUIECTB.

OcBoeHHE TPOrpaMMbl IO XUMHHU  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KApTUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpPHUPOJIbI, LEHHOCTHOTO OTHOIICHUS K HAay4YHOMY 3HAaHHUIO U
MeToJaM TNO3HaHMs B Hayke. VM3yyeHue XMMHUU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX mMpeaMeToB: «OKpyXKaloumi MUpy,
«buonorus. 5—7 knacced» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWA OCHOB
XUMUYECKOW HAYKH KakK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya ydyeOHOro mpeAMeTa COCTOUT B (POPMHUPOBAHMM CHUCTEMBbI XUMHUYECKHX
3HAHUN — BaKHEHUITUX (PAKTOB, MOHATHH, 3aKOHOB M TCOPETHYCCKHUX TOJIOKEHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapakTepa, fA3blKa HayKH, B



OpUOOIIEHNH K HAayYHBIM METOJaM T[IO3HAaHUS TPU HU3YYCHHUU BEIIECTB U
XUMHYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil O€30MacHOro oOpalieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KU3HM.

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

— (opmMupoBaHHE MHTEJUIEKTyaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KH3HHU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOy4Yarommxcs K CaMOCTOSTENBHOM MO3HABATEIBHON AESATENbHOCTH, HAyYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBUi, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOW NEATETLHOCTH, IMO3HAHHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIINN), MMCIOIIUX YHHUBEpPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JEATCILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTeCTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM YHCJI€ YyMEHUH OOBSCHATH U OLEHUBATH SBIICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, MOJYYEHHBIE MPU H3YYCHHUU
XUMHUH, TPUMEHSTh HMX IPU PEIIEHWU MpoOJeM B TMOBCEAHEBHOW >XU3HU U
TPYJOBOM JIEATETLHOCTH;

— ¢opMmupoBaHuE Yy OOy4YaloImUXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW JJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHs CBOETO 3/I0POBbS U OKPY>KAIOIIECH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpPOGWMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0y4eHusI.

OOmiee uncaO YacoB, OTBEAEHHBIX IS HM3yUYEHUS XHMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBiseT 136 yacos: B 8 kimacce — 68 yacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE OHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU Ye€JIOBEKA. XHMMUs B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0sI paszjeneHust cMecen.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE BJIeMEHTbl. CHMBOJIBI XUMHYECKHUX
31neMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcHUTENbHAass AaTOMHAs Macca.
OtHOocHuTENbHAS MOJEKYJIsIpHAs Macca. MaccoBas J0Ji1 XMMHUUYECKOIO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmyiiam
XUMHUYECKUX COCTMHEHUI.

®u3NYECKUe U XUMUYECKUE SIBJICHUS. XUMUYECKasl peaklus U €€ MPU3HAKHU.
3aKOH COXpaHEHMs MacChl BelecTB. XuMuueckue ypaBHeHus. Knaccudukarms
XUMHUYECKUX PEaKINi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0¥, mpaBuiamMu paboOThl B JabOpaTOpuu M
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PY/I0BaHUEM, U3YyUYEHUE U OINKCAHUE
¢uznuecknux CBOMCTB 0Opa3llOB HEOPTraHWYECKHUX BEIIECTB, HaOI0/IeHHe
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTHUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUsl BOJbl) U XUMHUYECKUX (TOPEHHE CBEYM, IMPOKAIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHWE MNPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluuil (pa3iokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3joKeHHUE THAPOKCHUIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHWE W  ONHCAHUE  PEe3yJIbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIEIIE MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JI€MEHT U MpPOCTOe
BemecTBO. HaxoxmeHue kuciaopoma B Tpupoje, (Gu3udeckne W XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHUs KUCIOpoJa B Ja0OpaTopuu U MOPOMBIIUIEHHOCTH. KpyrosopoT
KHciopozaa B mpupoe. O30H — auIoTponHas MoAU(PUKALMS KUCIOPOIa.

TennoBoit >P(GEeKT XUMUYECKON peakuuu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- U DSHAOTEPMUYECKUE peaKUWH. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, yCWICHHE apHUKOBOTro 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Qunueckue W XUMHYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyuyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XUMHUYECKUM YpaBHEHUSIM.

Odusznyeckue CcBoMcTBAa BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOpPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUA.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHenunit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3ytonie (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne oKCuaoB.

OcHoBanus. Krnaccudukanuss oCHOBaHMM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHusA. HomeHkiatypa ocHoBaHuW. DPU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHUUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eneTnyeckas cBA3b MEKY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, NOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HHMKHOBEHUS U
MpeKpamennss ropenus (mokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
ONMMCAHWE WX CBOWMCTB, MOJYy4YEHHUE, COOMpaHHE, paClO3HABAHWE W H3yYCHHE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTere Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO, TNPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOAECHUCTBUE BOJABI C METAJIIAMHU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIAECOMATEPHUAJIOB),



uccieoBaHue OoOpas3llOB HEOPraHMYECKHX BEIIECTB PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIMKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMHu, PEaKUUid HEUTpaau3aluu, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPA COJM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHellne KiIacChl HEOPraHMYEeCKHUX
COCIMHECHUI.

IHepuonnuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
ieMeHnToB JI. WU. MenpgeaeeBa. CtpoeHue aTromMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTETBLHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX HJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJJIEMEHTOB (ILEJIOYHBIE U IIEJI0YHO3EMEJIbHbIE METaJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOIHAs  (QOpMBI
[Tepunonuueckoit cucrtembl xumuueckux snemeHtoB /. . Menneneea. [lepuoabl
u rpynnbl. DPU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja U
TPYNIbI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCcTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJAM.

3nauenue [lepuoanueckoro 3axkoHa u [leproanueckor CUCTEMbl XMMUYECKHUX
BJIEMEHTOB [JI1 Pa3BUTHsA Hayku W npaktuku. [[. 1. MeHneneeB — yd€HbIN H
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. llOHHas CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT W WIEJIOYEH, MPOBEIECHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmnnie ceéasu



Peanuzanus MeXnpeIMETHBIX CBS3€Ud MPU U3YUYEHUM XUMHUM B 8 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilaccudUKanusi, NEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: maTepusi, aToM, OJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
M30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBa, a3, (U3UYECKUE BEIUUYUHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbI€, TOIIUBO, BOAHBIE PECYPCHI.

9 KITIACC

BemecTBo U xXUMHUYecKasi peakuus

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XUMUYECKUX AJIEMEHTOB [].
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TpEX TMEPUOJOB, KaJlUsl, KadblUsl U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME M CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOM CBSI3U. THIBI KPUCTAIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCA K pa3duyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEaKIMH BEHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MECHEHHIO CTETICHEW OKUCICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lorsitue o ckopocTH xumMudeckoil peakuuu. [loHstue 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peaknusx. [IoHITHe 0 TOMOTEHHBIX W T€TePOTECHHBIX
peakuusx. llonstue o karanuse. [loHsTne 0 xumuueckom paBHoBecun. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIMU U TMOJOKEHHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTENBbHO-BOCCTAHOBUTENIBHBIE  PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBnenue YpaBHEHUM



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMAd C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEITIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuueckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS peaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUW W COJIe B CBET€ TMPEJICTABICHUN 00 DIIEKTPOJIUTUYECKOU
nucconmanuu. KadecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPONU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpus), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeakKinu
OT BO3JEHCTBUS PaA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOIMPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKAHUS  peakuuid HOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiMM pasioKEeHHs, COCIUHEHUs), pacllO3HaABaHNUE HEOPraHMYEeCKUX
BEIIECTB C TIOMOIIBKD KayeCTBEHHBIX pEaKIUMid Ha HOHBI, pELICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 UX coelMHEHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puandyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MOpPUMEpPE  XJopa
(B3auMoOZEICTBUE € METAJJIaMH, HEMETa/lIaMH, IlejioyamMu). XJIOPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJIydyeHHE, NpUMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHW3M YeJIOBEKa. BakHehmue XJIOpUAbl U HX
HaXO0XICHHUE B IPUPOE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okuciieHus. CTpoeHue W (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUDUKAIINKI KHCIOPOaa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTpOCHHE, (QU3UYECKUE U
XUMUYeckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwuciora, (uU3HUecCKHe © XHMHYCCKHE CBOWMCTBAa (00mME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalme B OCHOBE NPOMBIIIJIEHHOIO CHoco0a MOJMYYEHHsS] CEPHON KHUCIOTHI.
[Ipumenenune cepHoil KUCAOTHI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCOUHEHHM B TpUPOJe. XHUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XuMHueckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMUakK, €ro
dbu3nYecKre U XUMUUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coam aMMOHMUS,
ux (pusznueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasl KHUCIIOTa, €€ NOoJydeHue, PU3MUEeCKHEe U XUMHYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kilacca KUCIOT M creuuduueckue).
Ucnonp3oBanne HUTpATOB H COJEH aMMOHHUS B KadyeCTBE MHUHEPATbHBIX
ynoopennii. XMMUYeCKOe 3arpsi3HeHUE OKPYXKalolel cpefibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MO4YBbl M Boao&éMOB). docdop,
aloTponHeie Moaudukauuu ¢ocdopa, (HU3MUECKHEe M XUMUYECKUE CBOICTBA.
Oxcun docdopa (V) u dbochopHas kuciora, Gu3NIeCKue U XUMUIECKUE CBOMCTBA,
nonydyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapaktepuctuka aneMeHToB IVA-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB,  XapaKTepHble  CTENEHM  OKUCIEHUS.  YTJIEpoj,  aJuIOTPOITHBIE
Moau(UKAIIMK, PACIpPOCTpaHEHUE B MpUpoje, (UIUYECKHE U XHUMHUYCCKUE
cBoiicTBa. Ancop6Ouusi. Kpyrosopot yriepona B npupoge. OKcuibl yriaepojaa, ux
dusznueckre M XUMHUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJly4eHHe W TpUMEHEHHe. DKOJOTHYeCKHe MPOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a r1700aqbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuUcaoTa U €€ coM, nX (PU3NUEeCKue U XUMHYECKHUE CBOMCTRBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHaUanbHbBIC OHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriepozaa (MeTaH, 3TaH, 3TUJICH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYyCHasl KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yroib, NPHUPOAHBIA Ta3, HeDTH),
MPOAYKTHI WX TmepepaboTku (OCH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTUYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, YriIeBOJaX — U UX
polii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuyeckue W XHMHYECKHE CBOMCTBA, TMOJyYEHHUE U
npumeHenne. CoenuHeHHWss KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) n kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITYy, B MPOMBIIIUICHHOCTH. BaskHeWIne CTPOUTEIbHBIE MaTepHUalibl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobineMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTENIbHBIX MAaTEpPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUYECKHE CBOMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHE ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  COeQUHEHUSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIeOMaTeprasoB), HaOJOICHUE Tpoliecca OOyTJIMBaHUs caxapa MoJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyUYCHHE XUMUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Ccyibdar-
MOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpasiaMu a30THbIX U (HOCHOPHBIX YAOOpPEHUH, MoIydeHHeE,
coOupaHune, pacro3HaBaHWE ¥ U3YyUYCHHE CBOWCTB aMMHuaka, IMPOBEJICHUE
KaueCTBEHHBIX peaklMii Ha MOH aMMOHUS U GocdaT-uoH U U3yYeHHE MPU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIBIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe MoJIeIeH
KPUCTANTMYECKUX PEmETOK ainMasza, rpadura, ¢ylsiepeHa, O03HAKOMIIEHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOIMCTBOM MPOTUBOTa3a, MojJyyeHue, COOMpaHue, paclio3HaBaHHE U HU3YUYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3YYEHHE TNPU3HAKOB HX [MPOTEKAaHUS, O3HAKOMIICHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHbBIX
3a71a4 o TeMe «BaxkaelIe HeMeTauIbl ¥ UX COSTUHEHUS) .

MeTauiibl M X COeITMHEHUS

OO6mast XxapaKTepUCTHKAa XUMHUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuyeckux diemeHtoB . .
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasl CBA3b U
METAJUIMYECKas]  KpUCTAIMYECKass  pem€rka.  ONEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne ' XUMUYECKHEe CBOMCTBAa MeTauioB. OO01ue
CIOCOOBI TIONY4YeHHsS] MeTaioB. lloHATHE O KOPpPO3WH METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilesmounble MeTauibl: MoOJOKeHUE B [leprnoanyeckoil cucteMe XMMUYECKUX
snementoB JI. M. MeHaeneeBa, CTpOCHME HX aTOMOB, HAXOXKJCHUE B MPHUPOJE.
dusnyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u



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

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe XxuMu4eckux diaemeHtoB [[. M. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmume coequHeHHs] KalblMs (OKCUI, THUAPOKCHUI, COJIH).
XKéctkocTh BOABI U CLIOCOOBI €€ yCTpaHEHHUSI.

AJIOMUHMI: OJI0O)KeHUE B [leproanueckoil cucTeMe XMMUYECKHUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
N. MengeneeBa, CTpOEHHUE aToMa, HaXOXJIeHUE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xelne3a. OKCUIbl, THAPOKCUIBI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, WX (PU3NUECKUMHU
CBOMCTBaMH, M3y4YCHHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEJOBAaHNE CBOWCTB >KECTKOM BOJBI, MPOLECCa TOPEHUS XKejle3a B KUCIOPOJe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUS, KajblWs, aJFOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIMBAHHUS
IUITAaMEHU WOHAMHU HATpus, Kajlusg M Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 MO0 TeMe «BakHeilne
METaJUIbl U UX COEAUHEHUSD.

XuMHS U OKPY:KaWIIas cpeaa

BemectBa m Marepuasibl B MOBCEHEBHOW »KH3HM YEJIOBEKAa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarollell cpeabl (MpefenbHas 0MyCcCTUMAas
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3KOJIOTHYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemnnie ceéa3u



Peanuzanmss MeXMpeIMETHBIX CBsI3ed NpPU HM3YyYEHUH XHMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 MCMOJIb30BaHUE KaK OOIIHUX eCTECTBEHHO-HAYUYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIA (DaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, MEePUOJIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPECHHE, MOJIeTb, SBIICHUE, ITAPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: Martepwsi, aToM, DJJCEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYTIPOBOJIHUKH, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, dKOCHCTEMa, MUHEPAIbHBIC
yI0OPEHHSI, MUKPOIJIEMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC TMOPOIHI,
IIOJIC3HBIE UCKOIAEMBbIC, TOIUTMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBLI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBIIEI'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 W HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00YyUYaIOIIUXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSl CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMd U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTHU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HACJEuI0, TOHMMAaHUS 3HAYCHHS XUMHYECKOM HayKH B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUEi O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIECTBRA;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax W MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKONH, TBOpPUECKOW U JPYrux  BUOAX
JESTENBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM MAESITeNbHOCTH MpH
BBIMIOJTHEHUU y4eOHBIX, I103HABATENbHBIX 3a7a4, BBIMOTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4eOHOUW JesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M TMOCTYNKH CBOUX TOBapUIIEH C MO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XWMHUYECKOW PEAKLIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUs HAYKH U COCTABIISIOIIUE
OCHOBY JIJII TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEIOi, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJIUMBIE I OOBSICHEHUS HaOII0IaeMbIX TMPOIECCOB M SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHBIMU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypPOr, JIOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHMIO M TIO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHHUS B
JIATbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCIEIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI aIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOUMOCTH  COOJIFOJICHUSI TpaBWJI  0€30MacHOCTH MpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHMS :

MHTEPEC K MPAKTUUECKOMY M3YUYEHHUI0 POodECCHi U TpyJa pa3IudHOro poja,
yBOXCHUEC K TPYAy W pe3yibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMCHEHUS TPEIAMETHBIX 3HAHWUW TI0 XUMHH, OCO3HAHHBIA BBIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHUS 00pa30BaHMS ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBECHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHEIIHON MPOpeCCHOHAIBHON IESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPelIe;

6) 9KOJIOrMYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JIeCO00pa3Hoe OTHOILIEHHWE K TMPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAHMS, MTOHUMAaHNUE LIEHHOCTH 370POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3MUecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YTPOKAIOIIUX 3I0OPOBBIO M KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMHUHU, IS
peLIeHUs 3a/1a4, CBA3AHHBIX C OKPY’KAIOLIEH NPUPOIHOU CPEIOM, JJIsl MOBBIIEHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM W IMyTeH UX pelIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMeTampeaMETHBIX pPE3YJNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHA,
MPUHIINI, TUTIOTe3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIC
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TMO3BOJSIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC YueOHbIE NeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJISTUBHBIE), KOTOpBIE OOecneynBaroT (POpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NefcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUU: PAaCKPBIBATh CMBICI XMUMHUYECKUX TMOHATUN (BBIACTSATh UX XapaKTEepPHBIC
MPU3HAKU, yCTaHABIWBATh B3aMMOCBS3b C JAPYTUMHU TOHSTUSMH), WCIOIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHUS OTAEIbHBIX (DAKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEpUHU sl KiIacCU(PUKAIMM XUMHUUYECKUX BEHIECTB U XMUMHUYECKUX PEeaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHUE TPUMEHSAThH B TIpoIlleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHMBOJI DSJIEMEHTA), XUMH4YecKas ¢GopMmysia U YpaBHECHHE
XUMUYECKOW PEaKIMU — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3aJ1a4, ¢ y4ETOM
ATUX MOJIETBHBIX TMPEJCTaBICHUN BBISBIATh U XapPaKTEPU30BATh CYIIECCTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHUS B H3y4aeMbIX MpOIeccax U SBICHUSX.

Ba3oBnble ucciaenoBarejabcKue AeiiCTBUA .

YMEHHUE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYKICHUMH;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHUIO, OpPraHU3AMU W TIPOBEIECHUIO
VUCHHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaO0momaTh 3a XOJOM IIpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, POPMYIHPOBATH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpojenaHHo# padoTe.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYYaeMYI0 W3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAHUS, CIPABOYHBIC
nmocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO MH(OpMAIIHIO;



yMEHUE MPUMEHSTh Pa3IMYHbIE METOJbI M 3alpoChl MPHU MOUCKE U OTOOpE
nHpOpMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [JIsl BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEEAEHHOr0 TUIA, TPUOOPETEHNE ONbITA B
o0JlacTU  HMCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BAaHUS PA3TMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBieHus WHpoOpMauu u
WUIIOCTPUPOBATh pEIIAEMble 3aJaud HECJIOXKHBIMU CXEMaMH, JuarpaMMaMu,
Apyrumu popMamu rpaduku U UX KOMOUHAIUSMU;

YMEHUE UCHOJb30BaTh M AaHAJIU3UPOBATh B Ipouecce ydyeOHOU W
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHuUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUs 3aJlaBaTh BONpPOCHl (B XojAe Auanora U (Wiau) AUCKYCCHUM) IO
CyLIECTBY  OOCyXJaeMol TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

YMEHUSI ~ TPEJICTABISITH  TOJYyYCHHBIE  Pe3yibTaThl  MO3HABATEIHHOM
NEATeIbHOCTH B YCTHBIX M THUCHMEHHBIX TEKCTaxX; JeJlaTh MPE3eHTAIUI0
PE3YNbTATOB BBIMOJHEHUS XMMHUYECKOr0 IKCIEepUMeHTa (J1abopaTopHOro OIbITa,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONINX MpoOJieM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COIIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD», KOOPIAUHAIIUS
COBMECTHBIX JICCTBHH, OIpeAelieHne KpPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHBIE YHHBepcaJIbHbIE YUeOHbIe IeilicTBHUS:

YMEHHUE CaMOCTOSATEIBHO OIPEACNsITh ILENU NeATeIbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISIT, KOHTPOJIUPOBATh M TMPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee d3(HPEeKTUBHBIE CITOCOOBI PEIICHUST YUeOHBIX U
MO3HABATEIBHBIX 3a7a4, CaMOCTOATENFHO COCTABIATH WU KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA MPHU BBINOJHEHUN 33JaHUM C Y4ETOM
MOJIYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHUAX,
OLICHUBAaTh COOTBETCTBHE IMOJYUYEHHOrO pe3yJjbTaTa 3asBJICHHON LIETH, YMEHHE
MCITIOJIB30BaTh M aHAIM3UPOBATH KOHTEKCTHI, TIPEAJIaracMble B YCIIOBUH 3aJaHUH.

MNPEJMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpenMeTHBIX pE3yJAbTAaTOB IO OCBOCHHUIO 005A3aTEIBHOIO
Collep KaHMsl, YCTAHOBJICHHOTO JaHHOW denepaibHO pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIMMUCA Hay4YHbIe 3HAHUS, YMEHHUS U CIIOCOOBI



NeUcTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BHUIbI
NEATENBHOCTA 10  TMOJYYECHHIO HOBOTO 3HAHWS, €ro HWHTEPIPETAlUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K koHity oOyuenus B 8 kiaacce npeiMeTHbIC pe3yIbTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUI:

e PACKpBIBAaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJIEKYJA,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE 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, JJIEKTPOOTPULIATEIBLHOCTh, CTENEHb
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCJIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
o0OMeHa, HK30- ¥ SHJOTEPMUYECKUE PEaKLIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOM aToma, aTOMHas OpOUTalb, PAAUYC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJApHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSi3b, MOH, KaTUOH, aHWOH, PAcTBOpP, MAccoBas J0Jid BEIECTBa
(poI1eHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYECKUX TMOHITUU U
OPUMEHATH 3TH MOHITUS MPU ONUMCAHUH BEUIECTB U UX MIPEBPALCHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNIeHb  OKHCJCHHUS  JJEMEHTOB B OWHApHBIX  COCJAMHEHUSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dbopMmynaMm, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHass M HOHHAasg) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIca llepunoamueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMHYECKHX JJIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAaHEHHUs MAacChbl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaapo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmuuHyto Qopmy Ilepuogmdeckoit
CHCTEMBl XMMHMYECKMX DJJIEMEHTOB: pAa3JIM4aTh TIOHATUSA «TJIABHAA
noarpymnmna (A-rpynmna)» u «mobouynas noarpynna (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMuueckux odiemenroB [l W.
MengeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS AaTOMOB



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

KJIaCCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peaKuuu (MO YUCIYy M COCTABY YYACTBYIOIIMX B PEaKLUU
BEULIECTB, MO TEIIIOBOMY 3D (DeKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsl OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHUMHMUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO  MaccChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHYECKOro JjeMeHTa 1o Qopmyie
COEMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3y4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKHX pEAKLUUM, €CTEeCTBEHHO-HAYUYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWjaM  MOJb30BaHUS ~ XMMHYECKOM  mOCcynoll |
nabopaTopHbiM 00OpYyJOBaHMEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSIMU 110 BBIIOJIHEHUIO
1a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYCHHI0O U COOUPAHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOJAa U KHCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJI€ paCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTh  XUMHYECKHE  DKCIIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IpyTHeE).

K xonmy oOydenus B 9 Kiaacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSITHUH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISPHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKUUd HOHHOTO
oOMeHa, KaTalu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHUCIEHME U  BOCCTAHOBJICHMUE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METAJIMYECKasi), KpUCTAJUIMYECKAasT pemeTka, KOpPpO3Usi METaJlIoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JOMyCcTUMas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TOHSATHUM U
MPUMEHSATH 3T MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (PopMys
BEIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA,

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COeAMHEHUN 1o (opMyram, BUJ XUMHYECKOUH
cBs3U (KOBAJICHTHAs, WOHHAs, METAUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelabl B
BOJHBIX PACTBOpPax HEOPTaHUYECKUX COCIMHEHUH, TUI KPUCTAJUIMYECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €r0 TOHUMAHHWE: ONHUCHIBATh M XapaKTEepPU30BaTh
Tabiuunyto ¢opmy Ileprmonnyeckoil CUCTEMBI XUMUYECKUX DIIEMEHTOB:
paznuyarh TOHSATUS «TJaBHasg mnoArpynmna (A-Tpynma)» M «mobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibIlIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  AaTOMOB  XHMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sjapa, o0OIIee 4YUCIO DIEKTPOHOB U
pacrpesieieHie HMX TI0 DJICKTPOHHBIM CJI0sIM), OOBSICHATH oOOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MaJlbIX NEPUOJ0B U IVIABHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHMYECKHE BEIIECTBA,
XUMUYECKHE peakluuu (MO0 YUCITYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEe XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEUIECTB, MOATBEpP)KJas OIMKHCAHUE
npUMEpaMy MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIU;

COCTaBJSITh YpPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHS pPEaKIHil, MOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Y BEUIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PeaKIuii;
POTHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XHUMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYJISIPHYIO W MOJSIPHYIO MaccChl
BEILIECTB, MAacCOBYIO [OJI0 XHUMHUYECKOTrOo JJeMeHTa 1o ¢opmyIe
COCIMHEHWsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUECKON PEaKIIHH;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyJAoH U
nabopaTopHBIM OOOpYyIOBAaHMEM, a TakXKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XWMUYECKUX OTIBITOB IO TIOJYYCHHIO M COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAa4eCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OpPOMH/I-,
uonua-, kKapbonat-, ¢ocdar-, CuIMKaT-, Cyiabhar-, THAPOKCUI-HOHBI,
KaTUOHbI aMMOHMSI U HOHBl M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIECTB;

IPUMEHATh OCHOBHBIE OINEpallMM MBICIUTEIbHON NEATEIBHOCTH — aHau3
U CHUHTE3, CpaBHEHHE, OO0OOIIeHHE, CHCTEMAaTU3alllI0, BBIABICHUE
NPUYMHHO-CJICJICTBEHHBIX CBSI3€H — JJI1 M3YyYEHUS CBOICTB BEILECTB U
XUMHYECKUX PpEaKIMi, €CTECTBEHHO-HayyHbl€ METOJbl TIO3HAHUA —
HaOJI0/IeHNe, U3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (peaibHbIl U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBOo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazpnen 1. llepBoHayanbHble XUMUYECKHE TIOHATHS
XuMusg — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [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. [Toustue 5 bubnuoreka [IOK
' 00 okcumax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsitue o kucnorax 8 1 bu6mmoreka [IOK
' U COJSIX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3zpnen 3. llepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



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

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIE (L (POBbHIE)
KoHTpoJbHBIE IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
[Tepuonnueckuii 3aK0H U
31 [Iepnonnueckas cucrema ; bubnuorexa [JOK
' XHMHUYECKHX 31eMeHTOB 1. U. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBSA3b. Bu6 110K
nonroreka
2 - 1
3 Oxucautebio 8 https://m.edso0.ru/7f41837c
BOCCTAHOBHTEIIBHBIE PEAKIINN
bu6moreka [IOK
4 1
TOTO O pasfery > https://m.edso0.ru/7f41837c
PesepBHOe Bpems 3 bubamorexa LOK
P P https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5

I[TPOTPAMME



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

9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM nudpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3/IesoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIAIINS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. Hemerasiibl M HX COeTUHEHU ST
51 OO6mrast XapaKTepuCTHKa XUMHYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PyHHEL. Lp https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynimsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
COCTMHEHHS
OO01as XxapakTepuCTUKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL. PO https://m.edso0.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

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3aesioB H TeM HUPpPOBLIE
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bceero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paszgen 3. MeraJiibl 1 HX COeIMHEHUS
. bubnuotexa [JOK
3.1 Obmue cBOHCTBA METANIOR 4 https://m.edso00.ru/7f41a636
. bubnuotexa [JOK
2 B 1 1 2
3 aKHEHUITHEe MeTaJIIBl M UX COSIMHEHHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumusi u OKpy:Kaouias cpeaa
4.1 BemecTBa 1 MaTepuaibl B )KM3HU YeJIOBEKa 3 bubmorexa HOK
' B P https://m.edso0.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmorera I[JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTa 04.09.2023 | https://m.edsoo.ru/ff0d210c

9 IlonsTre 0 MeTOMaX MO3HAHUS B 1 bu6moreka [IOK
XUMUHU 07.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia

3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubmuorexa [JOK
oOparieHus ¢ 1a60paTOpHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [JOK
pasneneHus cMecen 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora No 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK

! . PHMEP 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHCTKH TTOBAPCHHOW COJIH)»
6 ATOMBI ¥ MOJIEKYJIBI 1 bubmorera [JOK
Y 21.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX 3JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8

8 [IpocThie u cnoxHbIE BellleCTBa 1 bubmotera [JOK

P B 28.09.2023 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK

P y 02.10.2023 | https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2d50

KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero HU3yYeHHUs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
3aKOH MOCTOSTHCTBA COCTAaBa BEIIECTB.
10 Xumunueckas popmyia. BaneHTHOCTB 1 bubmorexa HOK
yia- 05.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JIEMEHTOB
11 OTHocuTENBHAs aTOMHAsT Macca. 1 bubnuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsI Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHAYECKOTO 1 bu6moreka [IOK
3JIEMEHTA B COEIMHEHUU 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemecrra. MoJib. 1 bu6moreka [IOK
MounsipHas macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKrue U XUMHUYECKHE SBICHUSL. 1 bubmuorexa [JOK
XuMuUecKasi peakius 23.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku ¥ ycrnoBus MPOTEKaAHUS 1 bubnuoreka [IOK
XUMHYECKUX PeaKIui 19.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. 1 bubnuoreka [JOK
XHUMHUYECKUE YPaBHEHUS 23.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncnenus KoimyecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSAM XUMUYECKUX 1 bubmmorexa [JOK
o . P 26.10.2023 | https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMHUECKUX peaklui
18 (coenmuHeHHMs, pa3IOKEHUS 1 bubmorexa HOK
8 P ’ 06.11.2023 https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIii- 1 bubnuoreka [IOK
sHIMKIoneaucT. O6o0IIeHne U 09.11.2023 | https://m.edsoo.ru/ff0d40c4



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

KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
CHUCTEeMaTU3alUs 3HAHUI
20 KonTponbnas pabora Nel no teme 1 1 bubnuorexa [JOK
«BemiecTBa 1 XMMHUYECKUE PEAKIITUN» 13.11.2023 | https://m.edsoo.ru/ff0d4290
Bozayx — cmech razos. Cocras
21 Bo3yxa. Kucinopoa — anmemMeHT u 1 bubmorexa HOK
yxa- P 16.11.2023 | https://m.edsoo.ru/ff0d448e
pocTtoe BemecTBo. O30H
DuU3NYECKNE U XUMUYECKUE CBOMCTBA
22 KHCIIOpoJia (peaKIuy OKUCIICHUS 1 bubmmorexa [OK
P P ’ 20.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 00 oxcuaax
Crioco0bl MoNTy4eHus KUCIopoia B
23 71a60pPaTOPUU U MPOMBIIIIIEHHOCTH 1 bubamorexa LHOK
patop P ’ 23.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 HEeKT XUMUIECKOM
24 peaKkuuu, MOHITUE O 1 bubnuoreka [JOK
TEPMOXUMHYECKOM YPAaBHCHHH, DK30- U 27.11.2023 | https://m.edsoo.ru/ff0d4790
SHAOTEPMUUYECKUX PEAKIUAX
Tomnuso (HedTh, Yroiab U METaH).
25 3ar SISHeIEI/qu];OB YI;(a CIIoCcoObI zzro 1 bubmorexa HOK
P YRS, 30.11.2023 | https://m.edsoo.ru/ff0d4cda
MIpeIOTBPALLCHUS
[IpakTnueckas pabota Ne 3 mo Teme
26 «ITonyyenne u cobupanue KHCIOpoaa 1 1 bubmmorexa [JOK
y P poad, 04.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3Y4YEeHHE €r0 CBOMCTBY
27 Bonopon — anemeHT u npocroe 1 bubnuoreka [IOK



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

KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
BelecTBo. HaxoxieHue B npupoje 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
08 dusnvecKkrue U XUMHUYECKHE CBOMCTBA 1 bubmmoreka [{OK
Bojopoaa. [Ipumenenue Bogopoaa 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
bubmmoreka [{OK
29 Honsirite 0 KUCAOTAX H COAX L 18.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoObl TToTy4eHust BOJAOPO/Ia B 1 bubmuorexa [JOK
nabopaTopun 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas pabota Ne 4 o Teme
31 «ITonmydenne u coOupanue BoIopoaa 1 1 bubmmorexa [IOK
g P HOPOAS: 25122023 | https://m.edso0.ru/ff0d4f42
M3y4YEHHUE €r0 CBOMCTBY
39 Mousipablii 00bEM Tra3oB. 3aKOH 1 bubnuoreka [IOK
ABoraapo 28.12.2023 | https://m.edsoo.ru/ff0d542¢
Brruucnenus 06b€Ma, KoauvecTBa
33 BEIIlECTBA rasa 1o ero u3BECTHOM 1 bubmorexa HOK
. N Y 11.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenust 00b€MOB ra3oB 1o
34 ABHCHMIO PEAaKIIMM HAa OCHOBE 3aKOHA 1 bubmmorexa [JOK
7P R pear . 15.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 dOu3nyecKrue U XUMHUYECKHE CBOMCTBA 1 bubmuoreka [JOK
BOJIbI 18.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuii. [TonsTHe 00 1 bubnmuoreka [JOK
WHJMKAaTOpax 22.01.2024 | https://m.edsoo.ru/ff0d59e2
37 Bopa xak pactBopurens. HacbleHnHble 1 bubnuoreka [IOK
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KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsl
Y HEHACBHIICHHBIC PACTBOPBI. 25.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BelLecTBa B pacTBOpe
[IpaxTueckas padota Ne 5 o Teme
38 «ITpuroroBneHue pacTBOpPOB ¢ 1 1 bubnuorexa [JOK
onpeeIEHHON MacCOBOM J10JIeH 29.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas pabota Ne2 no teme 1 1 bubnuoreka [JOK
«Kwucnopoa. Bomopon. Boma» 01.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccudukaus, 1 bubmuorexa [JOK
HOMEHKJIaTypa 05.02.2024 | https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XUMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 1 bubmorexa [TOK
’ P 08.02.2024 |  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, 1 bu6mmoreka [JOK
HOMEHKJIaTypa 12.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XUMHYECKHE CBOMCTBA 1 bubnuoreka [JOK
OCHOBaHUM 15.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, 1 bubnunoreka [JOK
HOMEHKJIaTypa 19.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TosnydyeHne u XUMHUYECKHE CBOWCTBA 1 bubnuoreka [IOK
KHCJIOT 22.02.2024 | https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATYpa, 1 bubnmnoreka [JOK
CHOCOOBI OMyUYEHUs, XUMUYECKHE 26.02.2024 | https://m.edsoo.ru/00ad9474



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
CBOMCTBaA
[IpakTnueckas pabota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 1 bubmmoreka [{OK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX 29.02.2024 | https://m.edsoo.ru/00ad9b7c
COCTMHEHUI)
48 I'eneTnueckas cBs3b MEXKy KilIacCamu 1 bu6moreka [IOK
HEOPTaHUYECKUX COCTMHCHUI 04.03.2024 | https://m.edsoo.ru/00ad9a50
49 OO6o01IeHNe U cucTeMaTHU3aIus 1 bubmuorexa [JOK
3HAHHI 07.03.2024 | https://m.edsoo.ru/00ad9ch?2
KontponbHas padota Ne3 o teme
50 "OCHOBHEBIE KJIACCHI HEOPraHUUECKUX 1 1 bubmorexa HOK
on P 11.03.2024 | https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie MONBITKHM KIacCUpUKAITIT
51 XUMHYECKHX d1eMeHTOB. [loHsiTre o 1 bubmorexa HOK
) 14.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOTHBIX AJIEMEHTOB
[Tepuonnueckuii 3aK0H U
52 Ileproanueckast cucreMa XUMHAYECKUX 1 bubmmorexa [IOK
PHOA 18.03.2024 | https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
53 Ilepronasl, TPYIIILL, TOATPYIIIEL 1 bubmmorexa [JOK
PHOJIBL, TPYTIBL, HOATPY 21.03.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX 1 bubnunoreka [JOK
saep. M3otonsl 01.04.2024 | https://m.edsoo.ru/00ada342
55 CtpoeHue 3eKTPOHHBIX 000J10YeK 1 bubnuoreka [IOK
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hparrireckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
aToMoB 3neMeHTOB I[leproarueckoit 04.04.2024 | https://m.edsoo.ru/00ada6hc
cucremsl JI. 1. Menaeneena
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJO0KEHUIO B 1 bubnuorexa [JOK
[Tepunomnueckoii cucreme /1. U. 08.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue Ilepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HayKH U npaktuku. 1. W. 1 bubnuoreka [IOK
MenneneeB — y4€HBIN, TIEArorT U 11.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIIEKTPOOTPHULIATEHLHOCTh AaTOMOB 1 bubnuoreka [JOK
XUMHMYECKUX JIEMEHTOB 15.04.2024 | https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Hontas xumireckas cosisb L 18.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMU4eCcKast 1 bubnuoreka [JOK
CBSI3b 22.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenosspHasi XUMUYecKas 1 bubnnoreka [JOK
CBSI3b 25.04.2024 | https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 CTeIeHb OKHCICHHS L 29.04.2024 | https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC 1 bubnmuoreka [JOK
peakuuu 06.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIIUTEIN U BOCCTAaHOBUTESIN 1 bu6mmoreka [JOK
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KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
13.05.2024 | https://m.eds00.ru/00adb076
KonTponbnas pabota Ne4 no teme
65 «Ctpoenne aroma. XUMHUYECKast 1 1 bubmorexa HOK
P ' 16.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepsHblit ypok. O60011eHne 1 1 bubnuoreka [IOK
CHUCTEMaTH3aIus 3HAHUH 20.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepsHblit ypok. O60011eHue u 1 bubnuoreka [IOK
CUCTEMATH3AIUS 3HAHUI 23.05.2024 | https://m.edsoo.ru/00ad9ch?2
68 PeseprubIit ypok. O6001meHrE 1 1 bubnuoreka [IOK
cUCTEMATH3AIUS 3HAHUI 27.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnuorexa [JOK
XuMUUYeckux anemeHTos JI. . 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKUX IICMCHTOB 1 bubmorexa [TOK

) 08.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX IMEPHOJIOB

3 Knaccudukarus u HOMEHKIaTypa 1 bubnuoreka [IOK
HEOPTaHWYECKHUX BEIIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunn XuMH4ueckoil CBSI3U U THIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
KontposbHas padota Nel o teme

5 I1 0 i 1 1
«IToBTOpEHuE U yrirybieHue 3HaHUi 19.09.2023
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiiacca»

5 Knaccudukanus XuMuaeckux 1 bubnuoreka [JOK
peakuuil o pa3IMYHbIM NpU3HAKAM 22.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHUYECKOMN

7 eakuu. [IoHITHE O TOMOTCHHBIX U 1 bubmmorexa [JOK
DA, 26.09.2023 | https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEaAKIIHUIX
[ToHsITHE O XUMUYECKOM

8 aBHOBecHH. DAKTOPBI, BIUSIONINE 1 bubmmorexa [JOK
P ’ PPl B 29.09.2023 | https://m.edsoo.ru/00adc28c

Ha CKOpPOCTb XUMHUYECKOH pCaKkuuu u
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Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
MOJI0KECHUE XUMHYECKOTO
paBHOBECHs
9 OKHUCIUTETEHO-BOCCTAHOBUTEIIHHBIC 1 bubmmoreka [{OK
peakiuu 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKON
10 rccoruaiuu. CHUIbHBIE U c1a0bie 1 bubmorexa HOK
AMCCOTHEATIH. 06.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
. bubmuorexa [JOK
11 4 1
OFHBIC YPABHCHHIA peatind 10.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHH B CBETE MPEACTABICHHI 1 bubnuoreka [IOK
00 ANEKTPOITUTHIECKON 13.10.2023 | https://m.edsoo.ru/00add5d8
JIACCOLHAIIN
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE IPEACTaBICHHI 00 1 bubmorexa HOK
PeA . 17.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTHUECKON JUCCOIHAIIIT
. bubmuoreka [JOK
14 Homsrite o ruaporuse coneit 1 20.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o0011eHre U cucTeMaTu3aus 1 bubnunoreka [JOK
3HAHUM 24.10.2023 | https://m.edsoo.ru/00addd12
IT 6ora Ne 1.
16 «If:EJTeI;I{II{/IeeCzijlia I/Z\Z:HTaJILHHX 1 1 bubmorexa HOK
P 27.10.2023 | https://m.edsoo.ru/00addbfa

3aaaqa»
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KouunuecTBO YyacoB DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/m Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
KontpomnsHas padora Ne2 mo teme
17 «ONEKTPOIUTUYUECKAS JUCCOIIHALIMS 1 1 bubmmorexa [TOK
P A HHat. 07.11.2023 | https://m.edsoo.ru/00addecO
XVWMHYECKUE PEaKIMH B PACTBOPaX)»
OO1as xapakTeprCTUKA TaJJoreHOB.
18 anl\l/[lnieixlj/l: ZBI:;ICE;IZ Hl.’:l 13 ;M}; z 1 bubmorexa HOK
puMep 10.11.2023 | https://m.edsoo.ru/00addfe2
xJjopa
Xmoposogopoxa. ConsiHas KHCIOTA,
19 XI/IME‘-IGCI)(II/IS cioﬁCTBa MOJIyUYEeHHE 1 bubmorexa HOK
> oMY ’ 14.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpakTrueckast pabora Ne 2 o Teme
20 «ITomyyeHre CONTHOM KMCIOTBI 1 1 bubmorexa HOK
YHACHIE G075 ’ 17.11.2023 | https://m.edsoo.ru/00ade348
n3yudeHue e€ CBONCTB»
Breruncienus mo ypaBHeHHAM
21 XAMUYECKHUX PEeaKLUi, €CJIM OOUH U3 1 bubmorexa HOK
pearti, A 21.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XapakTepruCTHKA 3JIEMEHTOB 1 bubnuoreka [JOK
VIA-rpynmnsl 24.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(UKAIIUN CEPBI.
23 Haxoxnenue cepbl u €€ coeTMHeHU N 1 bu6mmoreka [JOK
B MpUpoie. XUMHYECKHE CBOMCTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopoJ1, CTpOEHHUE, 1 bubnunoreka [JOK
(bu3nuecKkrue U XUMUYECKUE CBOMCTBA 01.12.2023 | https://m.edsoo.ru/00ade802
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
Oxcuppl cepbl. CepHast KMCIIOTA,
25 (bu3UYecKre U XUMUYECKUE 1 bubmorera [JOK
. 05.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XHWMHUYECKUE PEAKIUH, JIEKALNE B
OCHOBE TIPOMBIIIIJICHHOTO CTII0c00a
26 MTOJTyYEHUST CEPHOU KUCIIOTHI. 1 bubnuoreka [IOK
XUMHYECKOe 3arpsi3HeHNe 08.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>Karolle cpeibl COCTMHEHUSIMU
cephl
97 Brruncnenne maccoBoii 70 BBIXO/a 1 bubmuorexa [JOK
NIPOAYKTA pEeaKLUU 12.12.2023 | https://m.edsoo.ru/00adec8a
OO01as xapakTepuCcTHUKa 3JIEMEHTOB
08 VA-rpynrsl. A30T, 1 bubnuoreka [JOK
pacrpocTpaHeHUe B MPUPOJIE, 15.12.2023 | https://m.edsoo.ru/00adeeab
(buznyueckrue u XUMUYECKUE CBOMCTBA
AMMHak, ero puznyeckue u
29 XUMUYECKHUE CBOMCTBA, MOTYYEHUE U 1 bubmorexa HOK
> HOHY 19.12.2023 | https://m.edso0o.ru/00adf004
MIPUMEHEHHE
[IpakTnueckas pabota Ne 3 mo Teme
30 «ITomydyeHne aMmmuaka, U3yuyeHue ero 1 1 bubmorexa HOK
Y 1Y 22.12.2023 | https://m.eds00.ru/00adf180
CBOMCTBY»
31 A3oTHas KucioTa, e€ pusndeckue u 1 bu6mmoreka [JOK
XUMHUYECKHUE CBOMCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHMSI B KA4eCTBE MUHEPATHHBIX
32 00penunii. XMMHYECKOe 1 bubmorexa HOK
YAOOP ' y 09.01.2024 | https://m.eds0o.ru/00adf518
3arpsi3HEHUE OKPYIKAOMIEH CpeIbl
COCTMHEHUSMHU a30Ta
®docdop. Oxcua pochopa (V) u
33 (bocg))o pHaw{ KI/I(JJIJ'I((l))Ta (b(bpli)sn(tleixne u 1 bubmorexa HOK
p N 12.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOHCTBA, MTOYICHHE
Hcnons3zoBanue ¢ocdaToB B
34 KauyeCcTBe MUHEPAIBbHBIX YI00pEHUH. 1 bubnuoreka [IOK
3arpsi3HEHUE IPUPOAHON Cpeabl 16.01.2024 | https://m.edso0o.ru/00adfc20
dbocharamu
Vruepon, SHHE
w | e 1
PUPOAS, 19.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yraepoaa, ux pusudeckue u
36 XUMHYECKHE CBOMCTBA. 1 bubnuoreka [JOK
DKOJIOrH4eCKHEe MPOOIIEMBI, 23.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCHIOM yriepoaa (1V)
N bubnuoreka [JOK
3 YToMbHast KHEIOTa i e€ con L 26.01.2024 | https://m.edsoo.ru/00ae006c
IIpaktuyeckas padora Ne 4 o reme
38 "IlosyyeHune yriaekuciioro rasa 1 1 bubmorexa HOK
Y Y ) 29.01.2024 | https://m.edsoo.ru/00ae027e

KauecrBennas peaKius Ha Kap60HaT-
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
noH"
[TepBoHayanbHBIE TOHATHS 00
39 OpraHUYECKUX BEIECTBAX KaK O 1 bubmorexa HOK
p HI 02.02.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHHSX yTJIepoaa
. bubmuorexa [JOK
40 K 1
PEMITIH 1 €10 COCAIHEtIA 06.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTnueckas padota Ne 5.

41 Pemenue skcnepuMeHTaNbHBIX 33724 1 1 bu6moreka [IOK
1o teme «BakHele HeMeTalIbl 1 09.02.2024 | https://m.eds00.ru/00ae0bf2
WX COCTMHCHHUS
KontponbHas padota Ne3 o teme

42 «BaxuHeinme HeMeTauIbl U UX 1 1 bubmorexa TOK

13.02.2024 | https://m.edsoo.ru/00ae0el8
COCTMHCHHUSI
OO6mrast xapakTepucTHKa
XUMUYECKHUX IEMEHTOB —

43 METaJIjI0B. MeTajnuecKkas CBsI3b U 1 bubnmuoreka [JOK
METaJUIMYECKasl KPUCTAJUIMYECKAS 20.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. GU3nYecKre CBOMCTBA
METAaJIIOB
XHUMHYECKHE CBOMCTBA METAJLIOB.

44 DIIEKTPOXUMHUYECKUH P 1 bubmorexa HOK

P . P 23.02.2024 | https://m.edsoo.ru/00ae1156
HaMpPsKEHUH METaIJIOB
45 O61ue crnocoOb! oMyYeHus 1 bubmorexa LIOK

https://m.edsoo.ru/00ae1156
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
MetaiuioB. CriiaBel. Beraucienns mo 27.02.2024
YpPaBHEHUSIM XUMHUECKUX PEAKIIHH,
€CJIM OJTUH U3 PEareHTOB COJCPKUT
npuMecu
bubmmoreka [{OK
46 I1 1
OHATHE O KOPPOSHH METAILIOB 01.03.2024 | https://m.eds0o.ru/00ae1278
bu6moreka [IOK
41 Wenoutbie MeTamtb: L 05.03.2024 | https://m.edsoo.ru/00ae14b2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U 1 bubmuorexa [JOK
KaJust 12.03.2024 | https://m.edsoo.ru/00ael4b2
49 [[lenrouHO3EMENBHBIE METAILIBI — 1 bubnuoreka [IOK
KaJIBIIUM ¥ MarHuif 15.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxxuelmue coeTMHESHNS KaJIbIIH 1 bubmotera [JOK
A " 19.03.2024 | https://m.edsoo.ru/00ael5e8
51 O0001IEeHE U CUCTEMATU3ALII 1
3HAHUH 22.03.2024
52 JKécTkocTh BOJIBI M CIOCOOBI €€ 1 bubnuoreka [JOK
YCTpaHEHHUS 02.04.2024 | https://m.edsoo.ru/00ae1886
[IpakTnueckas pabota Ne 6 mo Teme
53 "YKEcTKOCTh BOJBI M METOMBI €€ 1 1 bubmorexa HOK
" ! A 05.04.2024 | https://m.edsoo.ru/00aelae8
YCTpaHEHHS
N bubmuoreka [JOK
54 A 1
FHONHHIH 09.04.2024 | https://m.edsoo.ru/00aelc64
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Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
55 AmdoTepHbIe CBOICTBA OKCHIA U 1 bubnuorexa [JOK
TUAPOKCH]IA 12.04.2024 | https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
5 Keneso L 16.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJTH JKeTie3a 1 bubmuorexa [JOK
(1) u xenesa (111) 19.04.2024 | https://m.edsoo.ru/00ae35e6
58 OO6o01IeHNe U cucTeMaTHU3aIus 1
3HAHUH 23.04.2024
[TpakTrueckast pabora Ne 7.
59 Pemenune skcnepuMeHTaNbHBIX 33724 1 1 bubnuoreka [JOK
1o Teme «BakHelime MeTamibl U UX 26.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHCHHUSI
Brruncienus mo ypaBHEHHAM
XUMUYECKHUX PEaKIIUi, €CITN OJIUH U3
60 peareHTOB JIaH B U30BITKE WIIH 1 bubnuoreka [JOK
COJIEPKUT IpUMecH. Berunciienns 30.04.2024 | https://m.edsoo.ru/00ae1750
MacCcOBOM JIOJU BBIX0J1a IPOAYKTa
peakuu
61 O00011IeHIE U CUCTEMATH3ALMS 1
3HaAHUH 07.05.2024
KonTponbHas pabota Ne4 mo teme
62 «BaxxHeunme MeTaJibl U UX 1 1 14.05.2024

COCOAVHCHU A
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KosmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsl
63 BemectBa u maTepuansl B 1 bubnuorexa [JOK
MTOBCEIHEBHOM JKM3HU YE€JIOBEKa 17.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOe 3arpsi3HeHNE 1 bubnuorexa [JOK
OKpY’Karollen cpeibl 21.05.2024 | https://m.edso0o.ru/00ae4270
65 Ponp xumuu B pemieHnn 1 bubnuoreka [IOK
9KOJIOTHYECKUX TTPOOIeM 24.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHue u 1 bubnuoreka [IOK
cUCTeMaTH3allus 3HaHUH 28.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PeseprubIit ypok. O6001meHue 1 1 bubnuoreka [IOK
cUCTEMATH3AIUS 3HAHUI 31.05.2024 | https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001meHuE 1 1 bubnuoreka [IOK
CUCTEMAaTH3aIA 3HAHUHI 31.05.2024 | https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon WU.T"., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemnienue
* Xumus, 9 kinacc/ 'abpuensu O.C., OctpoymoB WN.T'., Cnagkos C.A.,

AKI_[I/IOHepHOG O6I_HCCTBO «W3paTenbCcTBO «HpOCBeLLIeHI/Ie»

METOANUYECKHUE MATEPHUAJIBI JIS1 YUYUTEJIA

[Mabpuensu O.C. HacronbHas KHUTA YUUTEIS

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

NHTEPHET



