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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell TpPorpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIY)KHUT OCHOBOM s (OpPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM 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 DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHHneM 0a30BOM HAYKH XMMHM Ha ONPENEIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWNA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
[IOBCETHEBHOM KU3HU.

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

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue ycIoBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00YyHAOIIMMUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢opmupoBaHue o00mel (QyHKIMOHAIBHOW  HMECTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYZOBOU AEATEIBHOCTH;

— (QopmupoBaHue y O0Oy4aromMXCcsi T'yMaHUCTHUYECKMX OTHOILIEHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUU i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. Pu3nMyeckre CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

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

KomuuecTBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel 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 CBOHCTB 0Opa3IlOB HEOPTAaHWYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHUS XUMUUYECKUX peakluuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IeNieHHs CMECEil: ¢ MOMOIIbI0 MarHuTa, (GUIHTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJy4YeHUs KUCIOpoJa B Jabopatopuu U MOpombiiieHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTO 3¢ (PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

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

Odusznyeckue CBOMCTBA BOJABL. Bojga kak pactBoputTenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syromiye  (OCHOBHBbIC, KHCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiaTypa ocHoBaHui. DU3NUECKME M XMMHYECKUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

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

Conu. Homenknatypa coseil. @uszndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHHUS W
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUACOMATEPHAJIOB), HAOIIOJACHHE OOpPA3IOB BEIICCTB
KOJIMYECTBOM | MOJIb,  HWCCJIEJIOBaHHE  OCOOEHHOCTEH  PacTBOPEHUS
BEIIECTBCPA3JIMYHON  PACTBOPUMOCTBIO,  NIPUTOTOBIEHHME  PACTBOPOB  C
ONpeIeIEHHON MAacCOBOM JI0JIEH paCTBOPEHHOTO BEIIIECTBA, B3AMMOICHCTBHUE BOIbI
c MeraulamMu  (HaTpueM W KaiubliKieM)  (BO3MOXHO  HCIOJIb30BaHHE



BHUJICOMATEPUATIOB),  HUCCIEJOBAaHUE  O0pa3lloB  HEOPraHWYECKUX  BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOIIOJIEHUE U3MEHEHHUSI OKPACKU UHIUKATOPOB B pacTBOpax
KHCJIOT U IIesiouel, u3ydeHue B3aumojenctBusi okcuaa menu (ll) ¢ pactBopom
CEpHOM KHCJOTHI, KHCJIOT C METAJUIaMH, PEAaKLIUi HEUTpaIu3alyu, IMOJTy4CHUE
HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOIO0 METa/ljia IPYTHMM U3 pacTBOpa
COJIM, pEIICHUE DJKCHEPUMEHTAIBHBIX 3a/1ad 1o TemMe «BakHEeHIne Kiacchl
HEOPraHUYECKUX COCTMHEHUM.

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

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYINax CXOJHBIX DJIEMEHTOB (IETOYHBIE M IIETOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunognueckoit cucrtembl xumuueckux aneMmeHToB J[. . Menaeneesa. Ilepuobl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonuueckoit cucremsl JI. WM. MenneneeBa. XapaKTepucTHKa XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJIoKeHUIo B [leprnoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [leproandeckoi CUCTEMbl XUMUYECKHX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHuss. OKHUCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C pPACTBOPaMH KHCJIOT M IIEJIIOYEH, 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 HCMOJIb30BaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICINPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

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 XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM 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, OTHOCSAIIMXCA K PAa3JIMYHbIM KJlaccaM HEOPraHMYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
W3MECHEHHUIO CTETICHEW OKUCICHUS XMMHYECKUX SJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonsitue o karamuse. [lonsTue 0 xumuueckoMm paBHoBecuu. DaKTOpHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBnenne YpPaBHEHUM



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

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens qucconyanuu. CUIIbHBIE U CIA0BIe DJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconuanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHsATHE O TUAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x;mopuma HaTpusi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKU  TPOTEKAHWS  peakiuid  HMOHHOro  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pPEAaKUU HAa HMOHBI, pEUICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOJ€ICTBUE € METAJJIaMH, HEMETaJUlaMH, IIeJo4YaMu). XJIOPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl 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 TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUYECKHE CBOWCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepraoB), HaOMOIeHUE TIpoiiecca OOyTIMBaHUs caxapa MoJl IeHUCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (U3UUYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydyeHHUE MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIJIEM U
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
OPOJIYKIHUEN 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 MeTaJuioB. MeTaminueckas CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, 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, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



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

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

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxKAeHue B npupone. dusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHHE B mnpupojae. Pu3MYECKue 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  PE3yJIbTaTOB  KOPPO3WU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEPUANIOB), MPHU3HAKOB  MPOTEKAHMUS
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), HCCIeOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHHUS
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
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

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

Xumuueckuit 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

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €AUHCTBE Y4YeOHOW U
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHMs, CAaMOPA3BUTHS U COLIMATTU3AIUMU O0YyYarOIINXCA.

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

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOTO OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEIOBbIX JOCTUXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTEIbCKON, TBOPYECKOM W  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 B3aUMOIIOMOIIM B TpOIECce OITOM Y4YEeOHOU [eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W COCTABIISIOLIKE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEIOi, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

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 Y4eOHbIMHU TEKCTaMH, CIPABOYHOMU



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTH U YPOBHSI OOyYEHHS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yyibTaTaM TPYAOBON IEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIemHON nMpodecCHOHANbHON JAESTEIbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHUE IIEHHOCTH 30pPOBOTO 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,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTel UX PELICHHs] MOCPEICTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUS OOIICHAYYHBIE TOHATUA (3aKOH, TEOPHs,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOM KapTUHE MUpPa, U YHUBEPCAIbHbIEC yueOHbIE NeMCTBUS (TTO3HABATEIbHEIE,
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
MOHSITHUS JJIs1 O0OBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUN, BHIOMPATh 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 3aKJIFOUCHUS,

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 ¢opMmyia U ypaBHEHHUE
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, MPUYMHHO-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
POBEPKE 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 ONBITA, UCCIIECIOBAHMS, 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 BBHIOMPATh ONTUMANbHYIO (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 XO34MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

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

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
n1abopaTopHOM pabOTHI IO 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,
OCYILIECTBIISATh, KOHTPOJIHMPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
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 3HaHUM 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX M PEAKLHUAX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpenMeTHBIX pe3yJabTAaTOB IO OCBOEHHUIO 0053aTEIHHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



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

K xoHiy o0yueHus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TMOHSATHUM: aTOM, MOJIEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi OJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUHU, MOJIIPHBIA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIIOBOU 3 (eKT 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 B3aMMOCBSI3b 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 COEIWHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona JI. M. Mengaeneesa:
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 ONHUCHIBATH W XapakTepu3oBaTh TabmmuHyto (opmy Illepuoamaeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMmudeckux 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 peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
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 JOJI0 XUMHUYECKOro »3jeMeHTa 1o Qopmyre
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 CBS3EH — 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 00OpYJOBaHUEM, a TaKXKe TMpaBUiaM OOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MACCOBOM J0JI€ pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOyuenus B 9 Kkjacce mpeaMeTHbIC 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
OKUCJICHHSI, XUMHUYECKasl PEaKI[usi, XUMUIECKasi CBSI3b, TEIIOBOU IPDHEKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUuU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1JIK BeniecTsa;

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;

ONpPEAEISATh BAJICHTHOCTh U CTEIIEHb 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 (hopMmyrie, XapakTep Cpeabl 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 Ilepronnueckold CUCTEMBl XUMUYECKHX 3JIEMEHTOB:
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  XHMHUYECKUX
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 crenuduYecKue XUMHYECKHUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIETIOYEN U COJIEN, TIOJIHBIE U COKPAIEHHBIE YPABHEHHS PEAKIINI HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCMHEHHsI, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XWMHUYECKHUX ONBITOB IO TOJNYYECHUIO U COOMpPAHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, docdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YECHHs] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
N KoumnuecrBoyacos DJIeKTPOHHbIE
]
HaumeHoBaHuepas3aejioB U (ungpossbie)
n/ Bcer | Kontpoabnsbiepabor | IlpakTuyeckuepador
TeMIIPOrpaMMBbl o0pa3oBaTeibHbIEpPeECYP
11 0 bl bl
Cbl
Paznea 1.IlepBoHavyaibHbIeXUMHYECKUCTIOHSITHS
Xumusi — BakHast 00J1acTh
bu6mmoreka [IOK

1.1 €CTECTBO3HAHUSA U IIPAKTUUYECKOU 5 2
p https://m.edsoo.ru/7f41837c

JACATCIBbHOCTH YCJIOBCKA

bu6mmoreka [IOK
1.2 B 15 1
CHLECTRA I XHMHUHCCKHEpeaiii https://m.edsoo0.ru/7f41837c
Hroronopazneny 20
Pa3znen 2.BaxHeiime npeacTaBUTeId HEOPraHU4eCKUX BellecTB
bu6mmoreka [IOK
2.1 B .K ! 0 6
O3AYX. BHCIOPOL. LIOHATHE 0 OKCHAAX https://m.edsoo0.ru/7f41837c
bu6mmoreka [IOK
2.2 B g1 8 1
OAOPOALLIOWATHE O KUCIIOTAx H COIAX https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsTHe 06 OCHOBaHUAX 5 1 1 Bubmorexa OK
https://m.edsoo.ru/7f41837c
OCHOBHBIEKJIACCHIHEOPTaHUICCKUXCOCTUHE bu6mmoreka [JOK
2.4 . 11 1 1
HUH https://m.edsoo.ru/7f41837c
Hroronopazneny 30

Pazpnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumnueckux 31eMeHToB /. . MenneseeBa. CTpoeHueaTomMoB.
XuMn4yeckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIHU
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Ilepnognueckuit 3axkoH u [lepuoanueckas

bu6mmoreka [{OK
. .. 7
3.1 CUCTEMAa XMMHUYCCKUX JIEMEHTOB /] httos://m.edsoo.ru/7fA1837¢
Memnpene-eBa. CTpoeHueatoma
3.9 Xumudeckas cBsizb. OKHCIUTEILHO- 8 bubmmorexa [{OK
' BOCCTaHOBUTEILHEIE PEAKIIUH https://m.edso0.ru/7f41837c
bubmmoreka [IOK
Hroronopasnery 15 https://m.edso0.ru/7f41837c
Pe3epBHOCBpEeMs 3 brbmmorexa [OK
P P https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

N KoauuecTtBouacoB DJIeKTPOHHbIE
; HaumeHoBaHuepas3aejioB 1 (ungpossbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckunepado
TEMIIPOrPaMMbI o0pa3oBaTejIbHbIEpecyp
1 1] TBI ThI
ChI
Pa3nes 1.BemecTBo U XUMHYeCKHE peaKIMHU
11 [ToBTOpEHue u yriydienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKHXPEA 4 bubnuorexa [JOK
' 19002071 https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroronopazneny 17
Pa3nen 2.HemeTa/u1bl M MX COEIMHEHUA
51 OO6mrast XapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmorexa HOK
' B} PyHbL. 24P https://m.eds00.ru/7f41a636
e€coeTMHeHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 :aneﬁeHTml;J IVAI-)r nbl. YTIIepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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Hroronopazneny 25
Paznen 3.MeTaJsIbl U UX COeAMHEHUA
. bubnuorexa [JOK
3.1 OBIHECBORCTBAMETAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkueiime MeTauIbl U KX COSIUHEHUS 16 httos://m.eds0o.ru/ 7412636
Hroromnopasznemy 20
Paznen 4.Xumus n okpyxxamouias cpeaa
4.1 B HaJIBI B )KA3HU YeJIOBEKa 3 bubmiorexa HOK
' criectsa 1 Matep 1 https://m.edsoo.ru/7f41a636
Hroromnopaszneny 3
p 3 bu6mmoreka [IOK
C3CPBHOCBPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KoauyecTtBouacoB
arams DJieKTpoHHbIeNHPOBLIEOOPA30B
n | Temaypoka Be KoHTpoJibHBI IIpakTH4eckn A y P p P
YyeHHu st aTeJIbHBIEPeCYpPChI
/ ero | epadorsnl epadoThl
n

1 [Ipenmer xumuu. Poss xumun B 1 1.09.23 bu6moreka [IOK
’KU3HU YeioBeka. Tera 1 BemecTsa R https://m.edsoo.ru/ff0d210c
[TonsTHE O METOJAX TIO3HAHMUS B

9 XUMHH. ) 1 70923 bu6mmoreka [IOK
IIpoghopuenmayuonnsiii ypox Ha https://m.edsoo.ru/ff0d227e
memy «Xumus 6 npogeccusaxy.

[TpakTruueckast pabota Ne 1
«[IpaBmiia paboTHl B 1abOpaTOpUu 1 bubnuoreka [IOK

3 R 1 8.09.23
pUEMBI 0OpaIIeHHsI C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0BAHUEM)

4 YucTele BemecTBa U CMECH. ) 1 14.09.23 bubmuorexa [JOK
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas pabora Ne 2

5 «Paznenenne cmeceit (Ha mpumepe 1 15.09.23 bubmorexa HOK

a . pHMEp o https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBAPEHHOM COJIM)»
bubmuoreka [JOK
6 A 1 21.09.23
TOMBL M MOMSEARE https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubmuoreka [JOK

7 1 22.09.23
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie 1 cI0XKHBIEBELIECTBA 1 28.09.23 | bubmuotexa [IOK
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https://m.edsoo.ru/ff0d2a6¢c

bubmuoreka [IOK

A - 29.09.23
9 TOMHO-MOJICKYJISIPHOCYICHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. Xumuueckas popmysa. bubnuorexa [JOK
10 6.10.23
BaneHTHOCThaTOMOBXMMHYECKUXAJIIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTHocHuTENBHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAs 12.10.23 bubmorera [JOK
yp o https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J151 XHMHAYECKOTO 13.10.23 bu6moreka [IOK
SJIEMEHTA B COCTMHECHNUN https://m.edsoo.ru/ff0d350c
13 Koaunuecto Bemecrra. MoJib. 19.10.23 bu6mmoreka [IOK
MomnspHas macca https://m.edsoo.ru/ff0d5230
DOu3n4eCcKrue U XUMHUYECKHE SIBIICHUS. bubnuorexa [JOK
14 20.10.23
XuMuYecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBUA NPOTEKaHUS bubnuoreka [IOK
15 . 26.10.23
XUMHUYECKUX pPeaKIil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHHSI MACChl BEIIECTB. 97 10.23 bubnuoreka [JOK
XMMUUECKHE YPABHEHUS o https://m.edsoo.ru/ff0d3b88
BrruncieHust KoaudecTBa, MacChl
17 BEIlIECTBA 110 YPAaBHCHUSAM 09.11.23 bubmmorexa [JOK
= yp N o https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUi
Kinaccudukanus XuMmuaeckux
18 akiui ( WHCHUS JIOXKEHUS 10.11.23 bubmmorexa [JOK
PEAIIHI {COCIMHCHI, PAsHONCHHIA, o https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIii- 16.11.23 bubnmoreka [JOK

sHIMKIoneaucT. O0o0IeHUE U

https://m.edsoo.ru/ff0d40c4
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CUCTEMAaTHU3alUI3HAHUN

KonTtpouabHnas padora Nel nmo teme

bu6mmoreka [{OK
20 «BemecTBa 1 XMuMHYeCKHE 17.11.23
m https://m.edsoo.ru/ff0d4290
peakuum»
Bo3agyx — cmech razos. Cocras
21 Bo3ayxa. Kucimopon — siieMeHT U 23.11.23 bubnmorexa LOK
yxa. p o https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
Ou3NYECKUEe U XUMUICCKHE

29 CBOMCTBA KUCJIOPOJia (peaKkuu 241123 bubnuotexa [JOK
OKHUCJIEHHS, TOPEHHE). o https://m.edsoo.ru/ff0d4614
ITousarneoOoxcumax
CriocoOBI MOTydeHHUsT KHCIIOPO/1a B

23 | 1abopaTOpHH U MPOMBIIIICHHOCTH 30.11.23 bubmorera [JOK

pazTop P ' o https://m.edsoo.ru/ff0d497a
[Ipumenenunexkuciopoaa
TennoBoii 3¢ ekt XuMuIecKou
peaKkuu, MOHSITHE O bubnuoreka [JOK

24 01.12.23
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y HJOTEPMUYCCKUX PEAKIIHIX
TommBo (HedTh, yroiab U METaH).

25 3arpsa3HeHne Bo3ayxa, CIIOCO0bI €ro 07.12.23 Bubmrorexa ITOK

P AL o https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILCHHS
[Ipaktuueckas padorta Ne 3 mo Teme Eu6 110K
nOIMOTEKA
26 «ITonmyuenue u cobupanue 08.12.23
yi p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/a, U3yYCHUE €T0 CBOHCTB»

97 Bonopon — snemeHT u npocToe 14.12.23 bubnuoreka [JOK
BelecTBo. Haxoxaenue B nmpupoje o https://m.edsoo.ru/ff0d4dd0
DOU3NIECKUE U XUMUYECKHE b K

28 15.12.23 nommorexa 110

CBOMCTBA BOJOPOJA.

https://m.edsoo.ru/ff0d4dd0
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IIpumenenuneBoopoa

29 ITorsaTre 0 KUCIOTaxX U COJISAX 21.12.23 bubmorexa HOK
o https://m.edsoo.ru/ff0d50d2
30 CriocoObI MmoTydeHust BOAOPOia B 271223 bubnuorexa [JOK
naboparopuu o https://m.edsoo.ru/ff0d4dd0
[IpaxTueckas padota Ne 4 o Teme Bu6 110K
HOIHOTEKA
31 «ITonyuenne u cobupanue BOAOPOIA, 28.12.23
7 . P AoPoa https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOUCTBY
MouisipHblit 00BEM ra3oB. 3aKOH bubnuoreka [IOK
32 29.12.23
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncaenus 00n€Ma, KOJIMYECTBA Bu6 110K
HOIHOTEKA
33 BEII[ECTBA ra3a 110 €r0 W3BECTHOM 11.01.24
. N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEMIECTBA UJIH 00BEMY
Brruucienus o0bEMOB ra3os 1o Eu 10K
HOJIMoTEKA
34 ABHEHHIO pPeaKIHM Ha OCHOBE 12.01.24
yp "p H . https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHBIX OTHOIIEHHUH Ta30B
DOu3nveCKrue U XUMUYECKHE bubnuorexa [JOK
35 . 18.01.24
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBaunuii. ITonstue 00
36 19.01.24 bu6mmoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTes.
37 HacelmmeHHbIe 1 HEHACBIIICHHEIE 25 01.24 bubmuoreka [JOK
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA o https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpaktuyeckas padora Ne 5 o Teme
«IIpuroToBjeHHE PaCTBOPOB C
38 p p p 26.01.24 bu6mmoreka [JOK

OIIPENEIEHHON MacCOBOW 10JIEN
PacTBOPEHHOTO BEUIECTBA»

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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KonTtpouabHnas pabora Ne2 nmo reme

bubnuoreka [IOK

39 01.02.24
«Kucsopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaus, 02.02.24 bubnuotexa [JOK
HOMEHKJIaTypa R https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX B 08.02.24 bubmorexa HOK
’ R https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB
OcHOBaHUS: COCTaB, b K
42 09.02.24 nommorexa 110
KJaccuukalys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
[Tony4yeHue u XUMHYECKHE CBOMCTBA bubnuoreka [IOK
43 . 15.02.24
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
44 16.02.24
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tosnydyenne u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
45 22.02.24
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOéI}; TTOJT )CHI/I}I XI/IMI/I‘IZSKI/IC 29.02.24 bubmorera [JOK
N yi ’ o https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckas padota Ne 6.
Pemienue skcnepuMeHTaNbHBIX 3a7a4 bubnuoreka [JOK
a7 01.03.24
mo TeMe «OCHOBHEIC KJIacChl https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKHX COCTMHCHHIN
I'enetnueckas CBsI3b MEKIY
bubmuoreka [JOK
48 KJIaCCaMH HEOPraHUYECKUX 07.03.24
. https://m.edsoo.ru/00ad9a50
COCTMHCHU I
O6o0menue u bubmuoreka [JOK
49 B . 14.03.24 1
cucTeMaTu3alusI3HaHu| https://m.edsoo.ru/00ad9cb2
50 | Kontpouasnas padora Ne3 o Teme 15.03.24 bubnuorexa [IOK



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
https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/00ad9cb2

"OCHOBHBIE KJIACChHI
HEOPraHU4eCKHUX COeIMHeHUit"

https://m.edsoo.ru/00ad9ela

[TepBbie TOMBITKH KIacCUpUKAIIIT

bu6mmoreka [{OK
51 XUMHUYECKHX dieMeHTOB. IlonsaTue o 21.03.24
https://m.edsoo.ru/00ad9ffa
IPyHIax CXOJHBIX YIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 [Iepnoanueckas cucrema 52.03.24 bubnuoreka [JOK
XUMHYECKHX 251eMeHTOB [I. M. R https://m.edso0.ru/00ada52¢
MenneneeBa
53 Ilepuoasl, rPyIIIbL, TOATPYIIIIBI 04.04.24 bubmmorexa TIOK
PHOJIBL, TPYIHIBL, TOATPYI T https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 05.04.24 bubnuoreka [JOK
saep. U3otors o https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JI0UeK
. bu6moreka [IOK
55 aToMoB 3J1eMeHTOB [leproanueckoit 11.04.24
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenneneeBa
XapakTepucTuKa XUMHUUYECKOTO
3JIEMEHTA 10 €ro MOJIOKCHHUIO B bubnuorexa [JOK
56 . 12.04.24
[Tepuonunueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [leproauyeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U NPAKTUKH. /1. 18.04.94 bubnuoreka [JOK
. MeneneeB — y4&HbIiA, I€1aror u o https://m.edsoo.ru/00ada96e
rPaKJIaHUH
DNEeKTPOOTPULIATENBHOCTHATOMOBXHU bubnuoreka [IOK
58 19.04.24
MHYECKHXDIJIEMEHTOB https://m.edsoo.ru/00adaab8
bubanoreka K
59 HNonHagsxuMuueckasicBsI3b 25.04.24 Gmaorexa O

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

KoBaneHTHasAOJIpHAAXUMUYECKASC bubnuorexa [JOK
1 26.04.24
60 BSI3b 60 https://m.edsoo.ru/00adaab8
61 KoBaneHTHasHENOMApHAIXUMUYECKA 1 02.05.24 bubnuorexa [JOK
SICBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
.05.24
62 CrenepoxncaeHus . 03.05 https://m.edsoo.ru/00adae28
63 OKuCIUTEITbHO- 1 16.05.24 bu6moteka [IOK
BOCCTaHOBUTEJIbHBIEPEAKIINHT https://m.edso00.ru/00adb076
bu6mmoreka [IOK
17.05.24
64 OKHCIIUTETH U BOCCTAHOBUTCIIH 1 05 htts://m.edso0.ru/00adb076
KontpoabHnas padora Ned4 o reme Bi6 LIOK
nOIMOTEKA
. 1 23.05.24
65 «Crpoenne aroma https://m.edso0.ru/00adb486
XuMH4ecKasiCBs3b»
66 PesepBHbIit ypok. O6o6iueHHe " 1 24.05.24 bubnuoreka [JOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [IOK
CHCTEMAaTHU3alMsl 3HAHHUI https://m.edso0.ru/00ad9ch?2
PesepBubIit ypok. O600meHNE 1 bubnuoreka [JOK
68 . 1
CHCTEMAaTH3alKsl 3HAHHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Ne KounuyecrBouyacos Naraus DyleKTPpOHHBbIeN PP
n/ Temaypoka Bcer | Koutpoabn | IIpakTuuec y oBbIeOOpa3oBaTeb
YeHHust
n 0 pIePa0dOTHI KHEPadoThI HbIepecypchl
. bubmmoreka [{OK
[Tepuonnueckuii 3akoH. [leproanueckas cucrema
1 1 1.09.23 https://m.edsoo.ru/00ad
xuMmuueckux aneMmeHToB 1. . Meneneera b50e
. bubmmoreka [{OK
3aKOHOM€pHOCTI/I B UBMCHCHHUU CBOUCTB XUMHUYCCKUX
2 ) 1 5.09.23 https://m.edsoo.ru/00ad
DJIEMEHTOB IIEPBBIX TPEX IEPHUOIOB b6b6
Krnaccudukarus 1 HOMEHKJIaTypa HEOPTaHHIECKUX bubmorera [JOK
3 BIICCTE 1 8.09.23 https://m.edsoo.ru/00ad
m b7e2
Bubl XuMU4eCKO# CBS3M M TUITHI KPUCTAJUTHYECKIX bubmorera [IOK
4 i 1 12.09.23 | https://m.edsoo.ru/00ad
pemeTox
bac6
KonTpoabHast padora Nel no treme «IloBTopenne u
5 yriay0JieHne 3HAHUH OCHOBHBIX pa3/iesioB Kypca 8 1 1 15.09.23
KJIacca»
Knaccudukanys XuMu4ecKuX peakiuii 1Mo pa3audHbIM bubmorexa LHOK
6 1 19.09.23 https://m.edsoo.ru/00ad
MPU3HAKaM
bcb0
[TonsaTue o ckopocTr XUMUYEeCKO# peakiuu. [lorstre o bubmorexa LOK
7 ' 1 22.09.23 | https://m.edsoo.ru/00ad
TOMOTEHHBIX U T€TePOTeHHBIX PEAKIUIX be9a
[TonsiTHE 0 XUMUYECKOM paBHOBECHH. DaKTOPHI, bubnunoreka [JOK
8 BIIMSIIOIIME Ha CKOPOCTh XUMUYECKOH peakiuu u 1 26.09.23 | https://m.edsoo.ru/00ad
MOJIOKEHHE XUMHUECKOTO PaBHOBECHS c28c



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
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bu6mmoreka [{OK

9 OKHCIUTENEHO-BOCCTAHOBUTEILHBICPEAKITUT 29.09.23 | https://m.edsoo.ru/00ad
cade
Teopus anexrponauTrueckoit aucconuanuy. CuibHbIE U bubmorera [JOK
10 3.10.23 https://m.edsoo.ru/00ad
cy1abble AIEKTPOITUTHI
cd68
bubmmoreka [{OK
11 HoHHbIeypaBHEHUAPEAKIHIA 6.10.23 https://m.edsoo.ru/00ad
d448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE bubmorera [JOK
12 . . 10.10.23 https://m.edsoo.ru/00ad
MIPEJICTaBICHUIA 00 ICKTPOTUTHYCCKON TUCCOITUAITTT 4548
XUMHUYECKHE CBOMCTBA COJIEW B CBETE IPEACTABIICHUI bubmorexa LOK
13 N p 13.10.23 https://m.edsoo.ru/00ad
00 AIIEKTPOIMTUYECKON JUCCOIUAIIUN d3b2
bu6mmoreka [IOK
14 [TonsTHE O THAPOTH3ECOTICH 17.10.23 | https://m.edsoo.ru/00ad
dod4
bu6mmoreka [JOK
15 O0o0uIeHNe U cUCTeMaTU3aUsI3HAHUN 20.10.23 | https://m.edsoo.ru/00ad
dd12
bubmuoreka [JOK
I1 kas pabota Ne 1. «Pemenue
16 DARTIHCCKEL P 24.10.23 | https://m.edsoo.ru/00ad
AKCHEPUMEHTAIBHBIX 33124
dbfa
KontpoabsHnas padora Ne2 o reme bubnnoreka [JOK
17 «JIEKTPOJMTHYECKAS JUCCOLHALNS. 27.10.23 | https://m.edsoo.ru/00ad
XHUMHYeCKHepeaK M B pacTBOpPax» decO
18 OO11ast xapakTepUCTHKA IaJIoTeHOB. XUMHUYECKHE 07.11.23 bubnuoreka [IOK

CBOJMCTBa Ha IIPUMeEpE XJ10pa

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
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
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https://m.edsoo.ru/00add8b2
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https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
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dfe2

XnopoBogopoa. CoJisiHast KHCIOTa, XUMHYECKUE

bu6mmoreka [{OK

19 . 10.11.23 https.//m.edsoo.ru/00ad
CBOMCTBA, MOJIyYCHHE, IPUMECHEHUE
€104
[Tpaktuyeckas padora Ne 2 o teme «llomydenue bubmorexa HOK
20 . .. 14.11.23 https://m.edsoo.ru/00ad
COJISTHOM KUCJIOTBI, U3y4eHue €€ CBONCTBY 6348
. bubmmoreka [{OK
Brruucnenus mo ypaBHEHUAM XUMUUYECKUX PEAKIUH,
271 17.11.23 https://m.edsoo.ru/00ad
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE
€488
bu6moreka [IOK
22 OOmast xapakTepucTka 3eMeHToB VIA-rpymisr 21.11.23 https://m.edsoo.ru/00ad
e64a
AmorponHbie MoaUUKaIMU cepbl. HaxoxaeHue cepbl bubnuoreka [IOK
23 1 €€ COCTMHCHUI B TIPUPOJIC. 24.11.23 https://m.edsoo.ru/00ad
XUMHUYECKUECBOMCTBACEPHI e64a
bu6mmoreka [IOK
CepoBoaopos, cTpoeHue, (pu3nuecKue 1 XUMUIECKHe
24 _ 28.11.23 https://m.edsoo.ru/00ad
CBOMCTBA
€802
bu6mmoreka [JOK
Oxcuppl cepbl. CepHas KuCI0Ta, GU3HYECKUE U
25 . 01.12.23 https://m.edsoo.ru/00ad
XUMUYECKUE CBOWCTBA, IPUMEHEHHE
€a28
XHUMHYECKHUE PEAKIUH, JIEKALE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0a MOTy4eHus: CEpHON bubnnoreka [JOK
26 KHUCTIOTBHI. 05.12.23 https://m.edsoo.ru/00ad
XHMMHUYECKOE3arpsI3HEHUEOKPYKAIOIEUCPEIbICOCINHEH ecBa
USAMHCEPbI
Brrunciienne MaccoBoil 10JIM BBIXOJA IPOLYKTA bubnnoreka K
27 a A1d POy 08.12.23 omuotexa 1O

peaxiuu

https://m.edsoo.ru/00ad
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https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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ec8a

OOm1ast xapakTepuUCTHUKA JIeMEHTOB V A-rpymniibl. A30T,

bu6mmoreka [{OK

28 pacrpocTpaHeHue B Ipupoae, GU3nIecKue u 12.12.23 https://m.edsoo.ru/00ad
XUMHUYECKUE CBOMCTBA eeab
. bu6mmoreka [{OK
AmMUak, ero pu3nYecKue U XMMUICCKUE CBOMCTBA,
29 15.12.23 https://m.edsoo.ru/00ad
MOJTy4eHUE U IIPUMEHEHHE
foo4
[Tpaktuueckast padota Ne 3 o teme «llomydenue bubmiorexa HOK
30 . 19.12.23 https://m.edsoo.ru/00ad
aMMMaKa, U3y4eHHUE €T0 CBOMCTBY
f180
N bubmuorexa [JOK
A30THas KUCI0Ta, €€ Pru3nuecKkue U XUuMUYECKUe
31 . 22.12.23 https://m.edsoo.ru/00ad
CBOMCTBA
f306
Hcnonp30BaHne HUTPATOB U COJIE aMMOHUS B
. bu6mmoreka [IOK
KauyecTBE MUHEPAIbHBIX YI0OpEHUH.
32 . 26.12.23 https://m.edsoo.ru/00ad
XuMHYeCcKoe3arps3HeHUEOKPYKatoleHcpeIbICOeTUHEH (518
UsMHa30Ta
bu6mmoreka [JOK
®ocdop. Okeup dhochopa u pocdopHas KucioTa,
33 $op Pocopa (V) u(b $op 29.12.23 https://m.edsoo.ru/00ad
¢buznyecKkrue 1 XMMUYECKUE CBOMCTBA, OJTyYeHHE f68a
bu6mmoreka [JOK
Hcnonb3oBanue pocdaToB B KaueCTBE MUHEPATbHBIX
34 _ N 09.01.24 https://m.edsoo.ru/00ad
ynobpenwuii. 3arpsasHenuenpupoanoicpensipocharamu £c20
Yrnepon, pacnpocTpaHeHue B pupoe, pusndeckue u bubmotera [JOK
35 ’ . ’ 12.01.24 https://m.edsoo.ru/00ad
XUMHYECKUE CBOIMCTBA
fd9c
Oxcunpl yriaepoja, ux pusnyeckre 1 XuMU4ecKue bubnuoreka [IOK
36 CBOMCTBA. DKOJIOTUYECKUE MPOOIEMBI, CBS3aHHBIE C 16.01.24 https://m.edso0.ru/00ad

okcuzioM yriepona (1V)

febe
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bu6mmoreka [{OK

37 VYronbHas KUCIIOTA U €€ COJH 19.01.24 https://m.edsoo.ru/00ae
006¢
[Ipaktuyeckas padora Ne 4 o teme "Ilomydenue bubnuorexa [JOK
38 yrieKucsoro ra3a. KauecTBeHHas peakuus Ha 23.01.24 https://m.edsoo.ru/00ae
kapOoHaT-uoH" 027e
bubmmoreka [{OK
[lepBoHaYaNbHBIE TOHATHS 00 OPTAaHUYECKIX
39 26.01.24 https://m.edsoo.ru/00ae
BEIIECTBAX KaK O COEJAMHEHHX YTiepo/ia 0546
bu6moreka [IOK
40 Kpemuuii u erocoequHeHust 30.01.24 https://m.edsoo.ru/00ae
080a
[IpakTueckas pabora Ne 5. Pemenue bubnuoreka [IOK
41 AKCIIEPUMEHTAIILHBIX 3a/a4 1o Teme «BaxHeimme 02.02.24 https://m.edsoo.ru/00ae
HEMETAITBI U UX COCTHHEHHUS Obf2
bu6mmoreka [IOK
KonTtpoabHnas padora Ne3 no reme «BaxHelmue
42 p p 06.02.24 https://m.edsoo.ru/00ae
HeMeTAaJJIbl U X COeNHEHUS»
0el8
OO01as XxapakTepUCTUKa XUMHUYECKUX JIEMEHTOB —
bu6mmoreka [JOK
MeTajioB. MeTtanyeckas CBsI3b U METaJJINYECKast
43 i 09.02.24 https://m.edsoo.ru/00ae
KpUCTAJJTMYECKasl peiéTKa. 1036
Ou3NYeCKNEeCBOMCTBAMETAIIIOB
. bubmuoreka [JOK
XUMUYECKHE CBOWCTBA METAIIJIOB.
44 N . 13.02.24 https://m.edsoo.ru/00ae
DNEKTPOXUMHUYECKUN PsiJl HAMIPSHKEHUH METaJIOB 1156
O61ue crocoOb! moay4eHus MeTamioB. CIuiaBbl. bubnunoreka [JOK
45 Beluncienus o ypaBHEHUsAM XUMHUYECKUX PEAKLIUN, 16.02.24 https://m.edsoo.ru/00ae
€CIIA OJUH U3 PEareHTOB COLEPKUT IPUMECHU 1156
46 IlonsTHE O KOPPO3UMMETAIIIOB 20.02.24 bubnuoreka [IOK



https://m.edsoo.ru/00ae006c
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https://m.edsoo.ru/00ae
1278

bubmmoreka [{OK

47 [IenouyHbleMeTAILIIBI 27.02.24 https://m.edsoo.ru/00ae
14b2
bubmmoreka [{OK

48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS 01.03.24 https://m.edsoo.ru/00ae
14b2
bubmmoreka [{OK

49 [IenouyHo3eMeNnbHBIC METAIIJIBI — KAJIBIIUN U MarHui 05.03.24 https://m.edsoo.ru/00ae
15e8
bu6moreka [IOK

50 Baxueimuecoe IMHEHUIKAIBITNS 12.03.24 https://m.edsoo.ru/00ae
15e8

51 O06001IeHre U crucTeMaTU3alusI3HaAHNI 15.03.24
bu6mmoreka [IOK

52 KéctkocTh BOMIBI M CIOCOOBI €€ yCTpaHEHUS 19.03.24 https://m.edsoo.ru/00ae
1886

. bu6mmoreka [JOK
II e 6ota Ne 6 mo teme "XKECTKOCTH BOIBI
53 parcti le_a 7 paboTd " 8 22.03.24 https://m.edsoo.ru/00ae
1 METOIbI €€ yCTpaHCHUS

1ae8
bubnuoreka [JOK

54 ATIOMUHHMA 02.04.24 https://m.edsoo.ru/00ae
1c64
bubnuoreka [JOK

55 AmdoTepHble cBOICTBA OKCHJA U THIPOKCHIA 05.04.24 https://m.edsoo.ru/00ae
1c64
b K

56 Keneso 09.04.24 nommorexa [O

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



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

1d86

Oxcuppl, TUApoKCcH bl U cou xxenes3a (1) u xxenesa

bu6mmoreka [{OK

57 (111) 12.04.24 https://m.edsoo.ru/00ae
35e6
58 O00011eHrEe U CHCTEMAaTH3aLMsI3HAHU I 16.04.24
[IpaxTrueckas padota Ne 7. Pemenue bubnuorexa [JOK
59 SKCIEPUMEHTAIBHBIX 337a4 10 TeMe «BaxkHenmme 19.04.24 https://m.edsoo.ru/00ae
METaJIJIbl U UX COCJIMHCHUS 3de8
Brruucnenus mo ypaBHEHUSAM XUMUUYECKUX PEAKITUH,
bubmmoreka [{OK
€CJIM OJIMH W3 PEareHTOB JIaH B M30BITKE WJIA COJACPKHUT
60 23.04.24 https://m.edsoo.ru/00ae
IIPUMECH. 1750
BrrunciieHusiMaccoBONI0IMBBIX0IANPOTYKTAPEAKITUN
61 O0o01Ienre ¥ cucTeMaTH3alusI3HaHIN 26.04.24
KonTpoabHast padora Ne4 no reme «Baxkneiimme
62 03.05.24
METAJLJIbI M UX COeTHHEHUS»
. bu6mmoreka [IOK
BemiecTBa 1 maTepuanbl B TOBCEAHEBHOM KU3HU
63 07.05.24 https://m.edsoo.ru/00ae
YyeJioBeKa
3f50
bu6mmoreka [JOK
64 XUMHUYECKOE3arpsA3HEHUEOKPYKAIOIIEHCPE b 14.05.24 https://m.edsoo.ru/00ae
4270
bubnuoreka [JOK
65 Ponp xumuu B pemieHnn SKOJOTHYECKUX TPOoOIeM 17.05.24 https://m.edsoo.ru/00ae
4270
PesepBHbIit ypok. O600IIEHNE U CHCTEMAaTH3aIIHS brbmaorexa LJOK
66 . ' 21.05.24 https://m.edsoo.ru/00ae
3HaHHUH
0dOa
. bubanoreka [IOK
67 PezepBHbIil ypoK. O00011IeHNE U CUCTEMATH3ALUS 24.05.24 1

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



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

3HAHUHI

b33c

68 PesepBubriit ypok. O60011eHHE U CHCTEeMaTH3aIHs

3HAHUH

bu6mmoreka [{OK
https://m.edsoo.ru/00ad
9cb2

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiace/ Kypun A.A., AkunonepHoe obmiectBo «M3nareabcTBo
«IIpocsewenue»

» Xumus, 8 kiacc/ Kysnenona H.E., Turoa .M., I'apa H.H., Akiimonepnoe
obmectBo «M3narensctBO «IIpocBenienue»

» Xumus, 9 knacc/ ,Kysnenosa H.E., Turoa 1.M., I'apa H.H. AkiiuonepHoe

O6III€CTBO ((HBJI&TCHBCTBO «HpOCBGIIIGHI/Ie»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

Xumus. 8-9 kiaccel. Tematudeckue ypoku. ®I'OC

JlenncoBa Onbra MiBaHoBHa

Xumus. 9 knacc. [loypounsie pazpabotku. YHuBepcanbHoe uzganue. ®I'OC

I'opkoBenko Mapuna FOpreBHa

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://uchitel.club/

http://www.chemistry.ssu.samara.ru



