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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENoaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
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, PEKOMEHAYEeMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
0o0y4aromerocsi, €ro MpejCTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS U TBOPYECKUX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOU BKJIaJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

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.

CtpykTypa coAepkaHHs MPOTPpaMMbl MO XUMHUHM C(HOPMHpPOBAHA HA 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 OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETHUYECKHUX IMPEICTABICHUM
Pa3HOTO YPOBHS:

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

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeACTaBICHUN 00 DIIEKTPOIUTHYECKON JIMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS M BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IOJIYYEHHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAaHHUIO U
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 wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XAMHYECKOW HAayKH KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOM
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETUUYECKUX TOJOKEHU,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIIEI0BATENbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, 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 CaMOCTOSITEIBHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

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

— (dopmupoBanue o00mel (YHKIMOHAIBHON W €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHWE y OOYyYalOIMXCS T'YMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHWIO, CIIOCOOHOCTEH 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 00pa3zoBanus, coctasiseT 136 gacos: B 8 kiacce — 68 gacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B KU3HU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

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

KomuuecTBo BemniectBa. Moiib. MonsipHast Macca. 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 BEIIeCTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
(bU3UYECKUX CBOMCTB O0Opa3llOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa ¢ KUCIIOTOM) SIBJIICHUM, HAOII0IeHUE 1
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pPAa3/CIICHUs CMECEil: ¢ MOMOIIBI0 MarHuTta, (puIbTpoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTepKHEBBIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX 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



MOJIYYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. KpyroBopor
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/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupoae, (Qusmyeckue MW XUMHYECKHE CBOICTBa, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conu.

MounsipHblii 00BEM ra30B. Pacu€Thl 0O XUMUYECKUM YPaBHEHUSM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HachlieHHble 1 HEHACBIILIEHHBIE PacTBOpbl. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoJie U B )KU3HU 4yenoBeka. KpyroBopoT Boabl B IPUPO/IE.
3arpsi3HEeHHEe NPUPOAHBIX BoA. OXpaHa U OUHMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Krnaccudukanms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcumoB. @Puznyeckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

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

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnor. @usnyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEIEICHNE COACPKAHNUS KUCIOPOJa B BO3YXE, MOJIyYECHHE,
coOupaHue, paclo3HaBaHWE U U3YUYEHHE CBOMCTB KHCJIOpOJa, HaOII0eHUE
B3aMMOJECUCTBUS BEIIECTB C KHUCIOPOJAOM M YCIOBUS BO3HHUKHOBEHHS U
npeKkpauieHusi ropeHus (mokapa), O3HAKOMJIEHHE C o00pa3lamMu OKCHUAOB U
ONKCAaHUE WX CBOMCTB, MOJY4YE€HHE, COOMpAHUE, PACIO3HABAHHWE M H3YUYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHMSI BEIIECTB C
pPa3INYHOM PAaCTBOPUMOCTBIO, IIPUIOTOBJIIEHUE PAaCTBOPOB C  OINPENEIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEILECTBA, B3aUMOJCHUCTBUE BOJBI C METAJIAMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



UCCJEeI0BaHNE OO0pa3loB HEOPraHMYECKUX BELIECTB pa3IMYHBIX KIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJUlaMH, PEaKUuid HEUTpaau3aluy, I10JyYEeHHUE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCHUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u Tpynnbl. DU3NUECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB IMEpHOJA U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnyeckoit cucreme /. . Menneneena.

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

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W npaktuku. [[. V. MennpeneeB — y4yé€Hbl U
rpaXkJIaHUH.

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

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporniecchl okucnaeHus u BoccTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemmunle ceéa3u



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

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: marepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHI,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUM CBOMCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

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

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHYECKUE
YpPaBHEHUS.

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

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



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ pPEAKIMA € HKCMOOJb30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

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

Peakiiuu nonHoro oOMeHa. Y clioBus MpOTEKaHUSI peaKkiuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IMYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPONPOBOTHOCTU
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o00pa3oBaHHWE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEJIIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapakTtepuctuka ranoreHoB. (OCOOEHHOCTH CTPOCHHUS ATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHasg KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHne W (PU3NYECKHe CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciota, ¢uU3HUECKHE ¢ XUMHUYECKHE CBOWCTBa (00Omue Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI 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. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, PacHpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKre U XMMUYECKHE CBOMCTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuil. XUMUYECKOe 3arpsi3HeHHE OKPY>KaIOIIel cpe/ibl COeTMHEHUSIMU 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 hocharoB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1yI00aJIbHOTO TOTEIJICHUS KIWMaTa, IMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMOJIOTUYECKU Ba)KHBIX BEIIECTBAX: KHUpaXx, OelKax, yrieBojax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHenne. CoenuHeHUs KpemHUs B mpupoje. OOmmue mnpeacTraBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOoB M WX COEAWHEHMM (BO3MOXKHO HCIOJIb30BAHHUE BUJIEOMATEPUATIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3yYCHHE XUMUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasIoB), o0pa3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOU KUCIOTHI C MEBIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoOJyyeHUue, COOMpaHUe, PACIO3HABAaHUE M H3y4UEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o reMme «BakHelIe HeMEeTaUIbl 1 UX COSTUHECHUSY.

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pem€rka.  DNEKTPOXUMUYECKHH  psif
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.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



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

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAXO0XJI€HUE B TIpupoje. PU3NUECKue U XUMUYECKHE CBOMCTBA MarHus
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 mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U conn xernesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJEUCTBHUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHWs, KajlbLHWs, alFOMUHUA, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeiliue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

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

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

Xumuueckuit IKcnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJIB30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKAIUA, TMEePUOJIUYHOCTh, HAOIOICHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNPOBOJHUKHM, AMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, NBIXaHHWe, OMocdepa, IKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

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



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIndHOCTHBIE  pe3ydbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeAuI0, TOHMMaHUs 3HAYCHHS XUMHUYECKOM HAyKU B IKU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESATEIBHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IMIOCTYIKH CBOUX TOBapHUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH U COCTaBISIOLINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABAaTEIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJYyY€HUE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMHUpoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJI O€30MacHOCTH MpH  OOpalleHUuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMIPUMCHEHHUS TPEJAMETHBIX 3HAHWKW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON MpodeCcCHOHANBHON ESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIy9aeMble MPU WU3YYCHHU XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHUSI PYKOBOJCTBOBATHCS MM B IO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIAI, TUTIOTe3a, (PAKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U APYTOE.), KOTOPHIC
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYIATHBHBIE), KOTOpbIE 00ECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSThH B TIPOIlECCE TO3HAHMUSI TOHATHS (TIPEAMETHBIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiMy — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHHE ONbITa M0 IUIAHWPOBAHUIO, OpPraHU3AlMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEUYUBYIO U
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 ONPEIEAEHHOr0 TUIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUTIOCTPUPOBATh pEIIAEMble 3aJaud HECJIOKHBIMU CXEMaMH, JharpammaMu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCHOpPTAa HA COCTOSHUE OKpPY’KaoIleW MPUpOIHON
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  PE3yJbTaThl  IMO3HABATEIHLHOMN
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

YMEHHUS y4eOHOro COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JECHCTBHI, OINpENEICEHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENbHOCTD, BEIOMpATh Hanboee 3 (PEeKTUBHBIE CIIOCOOBI PENICHHS YICOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIep>KaHMsl, YCTAaHOBJICHHOTO JaHHOM (QeaepaibHOW paboueil mnporpammon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHWE, COJb, JJICKTPOOTPHUIATEIBHOCTh, CTEIECHB
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJEKTPOHHBIM CIIOW aToMma, aToOMHas OpOUTallb, PAJUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

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

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  DJJEMEHTOB B  OWHAapHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHWE NEPUOJMYECKONM 3aBUCUMOCTU CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATUS «TJABHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS 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 YYAaCTBYIOIIMX B pEaKIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

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

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

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

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKHX PpEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HHCTPYKUHUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M NPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX TOHSATHUH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  OOBEM,  pacTBOp,  DIEKTPOIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



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

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TMOHATHUM U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCAMHEHMH, THUIl KPUCTALIMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHasg mnoArpynmna (A-Tpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsia  sjapa, o0OIIee 4YUCIO SIEKTPOHOB 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, HEOPTaHMYECKUE BEIIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEUIECTB, MOATBEPKIas OIMKHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

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



oOMeHa, YpaBHEHHSA pEaKIHil, MOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPAlICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUECKON peaKInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YIIICKUCIIOTO Ta3a);

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

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUH, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKnX BelecTn
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [IOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
X €CKas CBA3b.
3.2 O::ZEIT;I:HOB-H ’ 8 Bubmuorexa LIOK
' https://m.edso0.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC pCAKITNN
bubmmoreka [{OK
1
Hroro o pasaeny > https://m.edso00.ru/7f41837¢
bu6moreka [IOK
i 3
O06o0meHre u CHCTeMaTH3aHs 3HAaHUH httos://m.edso.ru/7fA1837¢
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
31 Obmue cBoicTBa MCTAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxuetime MeTajutbl 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BemectBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmiorexa HOK
' e p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
. bubmuorexa [JOK
O0001EeHre U cUCTEMATH3aLNS 3HAHUN 3 https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Poss xuMuu B )KU3HU
yesioBeka. Tena u BeliecTBa
1 J1.O. "U3ydenue u onmcaHue 1 bubmotera [JOK
Y . 04.09.2023 |  https://m.edsoo.ru/ff0d210c
(hM3UYIECKUX CBOMCTB 00pa3IoB
HEOpraHW4YeCKUX BElecTB"

9 IlonsaTtue o MeToMax MO3HAHUS B 1 bu6moreka [IOK
XUMUHU 06.09.2023 | https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBuma

3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 1 bubnuoreka [IOK
oOparteHus ¢ 1abopaTOpHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl
pa3aesieHusi CMecen.

4 JI.O. "U3yuenue crocoOoB pasneiacHus 1 bubnuoreka [JOK
CMeCEH: ¢ MOMOIILIO MarHUTa, 13.09.2023 | https://m.edsoo.ru/ff0d26ca
(unpTpOBaHUE, BHINIAPUBAHUE,

JTUCTUIUIALMSA, XpoMmaTorpadus"
[IpakTtuyeckas padora Ne 2
5 «Paznenenue cMmeceit (Ha mpumepe 1 1 bubmmorexa [JOK
a N PHMEp 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHCTKU TTOBAPEHHOU COJIH)»
bu6mmoreka [JOK
6 A 1
TOMBEH MOICKYIRE https://m.edsoo.ru/ff0d2a6¢c



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

JI.O. "Co3nanue mMojieneit MOJIEKY 20.09.2023
(mapocrepkHeEBbIX)."
7 XUMHUYECKHUE AIIEMEHTHI. 3HAKH bubmmoreka [{OK
(CMMBOJIBI) XUMUYECKHX JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 cI0XKHBIC BEIIECTBA bubmorexa LHOK
27.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE bubnrotexa LIOK
02.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.
10 Xumunueckas popmyina. BaneHTHOCTh brbmmorexa [OK
04.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JIEMECHTOB
11 OtHOcUTeNbHAsA aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTEBHAS MOJIEKYJISIpHAs Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIMHEHNH 11.10.2023 | https://m.edsoo.ru/ff0d350c
KonunuecTBo BemecTBa. Moib.
13 Momnsipaast macca bubnuoreka [JOK
JI.O. "HabmroneHnue o06pasioB BEIIECTB 16.10.2023 | https://m.edsoo.ru/ff0d5230
KoJIu4ecTBOM 1 Moub".
dusznvecKrue 1 XHMUUYSCKHE SIBJICHUS.
XHUMHUYECKash PeaKIus
JI.O. "Habmronenue hpu3nvecKux
(TuTaBieHUE BOCKA, TasHUE JIbJA,
14 pacThpaHue caxapa B CTYIKE, KHTICHHE bubmmorexa [TOK
’ 18.10.2023 | https://m.edsoo.ru/ff0d37fa

Y KOHJICHCAIUS BOJbI) U XUMHUYECKUX
(ropeHue cBe4H, MPOKATUBAHUE
MEJIHOM POBOJIOKH, B3aMMO/ICHCTBHE
MeJa ¢ KUCIOTOM) siBieHuit"



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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[Ipu3Haku U ycnoBUsi MPOTEKAHUS
XUMHUUYECKUX PEAKLIUI

J1.O. "HabGnroieHre ¥ OnMcaHue
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasjiokeHue caxapa,

bu6mmoreka [{OK

15 B3aMMO/ICHCTBHIE CEPHON KHUCIIOTHI C 23.10.2023 | https://m.edsoo.ru/ff0d3a16
XJIOPUAOM Oapusi, pa3ioxKeHue
ruapokcuaa meau (1) mpu
HarpeBaHuH, B3aUMOJICHCTBUE Kelie3a
¢ pactBopom cosia meau (11)"
3aKOH COXpaHEHHS MACChI BEIIECTB.
XHWMHUYECKUE YPAaBHEHHUS
16 JI.O. "HaGnroneHue u onucanue bubnuoreka [IOK
pe3ynbTaTOB MPOBEICHHUSI OTIBITA, 25.10.2023 | https://m.edsoo.ru/ff0d3b88
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUS
Macchl."
Boruncnenus koJmyecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [IOK
. 08.11.2023 | https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanuss XauMU4ecKuX peakiinii
18 (coenuHEHMS, pa3JIOKEHUS, bubmorexa HOK
13.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIOIICIKCT. bubnuoreka [JOK
O000I11IeHNE U CUCTEMATHU3ALIIUS 15.11.2023 | https://m.edsoo.ru/ff0d40cd
3HAHUU
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BemiecTBa 1 XUMUYECKUE PEAKIIMI 20.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. CoctaB bubnuoreka [IOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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Bo3ayxa. Kucinopox — anemeHT u
npocroe BeuecTBo. O30H

JI.O. "KauecTBEeHHOE OIpeieieHHe
COJIEpKaHUs KUCJIOpoJia B BO3ayxe".

22.11.2023

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKUE CBOUCTBA
KHCJIOpoJia (PeaKIuy OKUCIICHUS,

bubmmoreka [{OK

22 T o
ropetiite). Ilorsite 06 okcnax 27.11.2023 |  https://m.edsoo.ru/ff0d4614
JI.O. "O3HakomiieHue ¢ oOpa3namu
OKCHIOB U OIMCAaHHE UX CBOMCTB"
CrrocoOsI MoJTydeHHUsT KHCI0pO/ia B
71a00paTOPHUH U MPOMBIIIJICHHOCTH.
[Tpumenenue kuciopoaa
23 J1.O. "HabGmroneHue B3anMOIeiCTBUSA bubmorexa LOK
T 29.11.2023 | https://m.edsoo.ru/ff0d497a
BEIIECTB C KMCIIOPOJIOM U YCIIOBUS
BO3HHKHOBEHHS U TIPEKPAIICHUS
ropenus (moxapa)"
TennoBoii 3 hexT XuMuIecKou
24 peaKkuuu, MOHITHE O bubnuoreka [JOK
TEPMOXUMHYECKOM YPaBHEHHUH, IK30- U 04.12.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUAX
Tonnuso (HedTh, yroiab U METaH).
25 3ar HSH@IEI/IC(EOS ¢ a, CII0COOBI zzro bubmnorexa [IOK
p yxE, 06.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILCHUS
ITpaxTryeckas padora Ne 3 o Teme
26 «IIT)OJI eHuE I/II()JOGI/I aHye KUCIOPOIa bubmorexa LOK
1 . P poaa, 11.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYEHUE ero CBOMCTB»
97 Bonopon — anemMeHT u npocroe bubnuoreka [IOK
BellecTBo. HaxosxieHue B npupojie 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 dOu3nyecKue U XUMUYECKHIE CBOMCTBA bu6nmoreka [JOK
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Boziopoja. [IpumeneHue Boaopoaa 18.12.2023 | https://m.edsoo.ru/ff0d4ddO
JI.O. "llony4yenue, cobupanue,
pacro3HaBaHUE U U3Y4YECHHUE CBOMCTB
BOJIOpoJa (TOPEHHE), B3aUMOICHCTBUE
Bojiopoja ¢ okcuaom meau (11)"
29 [ToHsATHE O KUCITOTAX U COMSAX bubmorexa HOK
20.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0pl mosry4eHust BOJ0poaa B bubnuoreka [JOK
naboparopuu 25.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padota Ne 4 o Teme
31 «ITonmyuenue u coOupaHue BoI0pOa, bubmorexa OK
. 27.12.2023 | https://m.edsoo.ru/ff0d4f42
W3YYCHHE ero CBOMCTBY
32 MousipHbiii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo 10.01.2024 | https://m.edsoo.ru/ff0d542e
Brruucnenus o6b€Ma, Koau4ecTBa
33 BEIIIECTBA rasa 1o e€ro U3BECTHOMY Bubmmorexa [JOK
i 15.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncnenust 00bEMOB ra3oB 1Mo
34 YPaBHEHUIO PEaKIMK Ha OCHOBE 3aKOHA bubmorexa HOK
. . 17.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
dusznyeckue 1 XMMUYECKHE CBOMCTBA
35 BOJIbI bubmuoreka [JOK
JI.O. "B3zanMoaencTBHE BOJBI C 22.01.2024 | https://m.edsoo.ru/ff0d587a
MeTajulaMu (HaTpUeM U KaJIbIIueM)".
CocraB ocHoBaHui. [TonsTHEe 00
36 WHJIMKATOpax bu6mmoreka [JOK
JI.O. "HaOmroaeHne u3sMeHeHUst 24.01.2024 | https://m.edsoo.ru/ff0d59e2

OKpaCKu MHAUKATOPOB B paCTBOpax
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KHUCIIOT M IIeaouei’.

Bopa xak pactBoputens. HacbllieHnbie
1 HCHACBIIICHHBIC PACTBOPHI.
MaccoBast 105151 BELLIECTBA B pacTBOPE

bubmmoreka [{OK

37 JI.O. "UccnenoBanue ocOOEHHOCTEH 29.01.2024 | https://m.edsoo.ru/ff0d5b40
PaCTBOPEHUS BEIIECTB C PA3TMYHOM
pacTBOpUMOCTHIO"
[IpaxTnueckas padota Ne 5 o teme

38 «IIpuroroBneHue pacTBOpPOB ¢ bubnuorexa [JOK
ompenenEHHO MacCOBOM JT0JIeH 31.01.2024 | https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTtponsnas pabora Ne2 no teme bubnuoreka [JOK
«Kucmopon. Bomopo. Bomay 05.02.2024 | https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d664e
[Tosnydyenne u XMMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEpHBIX Bubmmorexa [IOK

’ 12.02.2024 | https://m.edsoo.ru/ff0d664e

OKCHJIOB

42 OcHoOBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bubnuoreka [JOK
HOMEHKJIaTypa 14.02.2024 |  https://m.edsoo.ru/ff0d67ca
[TonyueHnue u XuMUYECKHE CBOWCTBA

43 OCHOBaHHI bubmuoreka [JOK
JI.O. "Tlony4yeHue HEPACTBOPHUMBIX 19.02.2024 |  https://m.edsoo.ru/ff0d67ca
OCHOBaHM1"

44 Kucnotsl: cocras, knaccuduxarus, bu6mmoreka [JOK
HOMEHKJIAaTypa 21.02.2024 | https://m.edsoo.ru/ffOdfee2

45 [Tonmyuenune u XuMU4eCKHE CBOWCTBA bubnuoreka [IOK
KHUCIIOT 26.02.2024 | https://m.edsoo.ru/ffOdfee2
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JL.O. " U3yuyenue B3auMoAeCTBUS
okcuaa meau (1) ¢ pactBopom cepHoit
KHCJIOTBI, KUCIIOT C METAJIJIAMH,
peakuuii HelTpanu3anuun'.

Conu (cpennue): HOMEHKIATypa,
CHOCO6I)I MMOJIY4YCHH A, XUMHUYCCKUC

16 cBolicTRa bubmmoreka [{OK
28.02.2024 | https://m.edsoo.ru/00ad9474
JI.O. "BeiTecHeHHE OJTHOTO METalIa
JPYTUM U3 pacTBopa coiu'
[IpakTueckas padota Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bu6mmoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUIECKHX 04.03.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'enetrnueckas cBsI3b MEXKIY KJIacCaMH
Heopranuueckux coeauHeHuit JI.O.

48 "UccnenoBanue oOpason bubmmorexa [OK

06.03.2024 | https://m.edsoo.ru/00ad9a50
HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX
KJ1accoB".

49 O06o001IcHNE B CHCTEMAaTH3aLIH bubnmuoreka [JOK
3HaHUU 11.03.2024 | https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme

50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa HOK

o 13.03.2024 | https://m.edsoo.ru/00ad9ela
COEIMHEHUIT
[lepBbie MOMBITKU KIIACCU(PUKAITUU
XUMHUYECKUX 371eMeHTOB. [loHsTHE 0

51 IpyNIax CXOAHbBIX AJIEMEHTOB. bubnuoreka [IOK
JI.O. "HU3yueHune o0pa3IoB BELIECTB 18.03.2024 | https://m.edsoo.ru/00ad9ffa

METAJJIOB ¥ HEMETAJIOB"
JI.O. "B3aumoeicTBre THAPOKCH 1A
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IIMHKa C paCTBOpaMHu KUCJIOT U

menoyen".
[Tepuonnueckuii 3aKOH U
52 [Tepuoaunueckas cucTeMa XUMHUYECKUX 20.03.2024 bubnmorexa LOK
https://m.edsoo.ru/00ada52c
anemeHToB J. 1. Meneneera
53 [Tepwo 11, TPYIIITEI, TOATPYIIITHI bubmiorexa HOK
01.04.2024 | https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
snep. M3oTombl 03.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
55 aToMOB 3JieMeHTOB [leproanueckoit bubmmorexa [OK
08.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuoamnuaeckoii cucreme /1. M. 10.04.2024 | https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproandeckoro 3akoHa
57 JUISl pa3BUTHUS HAYKU U nipakTuku. J[. W. bubnuoreka [JOK
MenneneeB — y4€HBIN, IEAAror U 15.04.2024 | https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnnoreka [JOK
XUMHYECKUX AJIICMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaab8
59 HMoHHas XuMHu4YecKas CBsI3b bubmorexa HOK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
CBSI3b 24.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHast XUMHAYECKast bubnuoreka [IOK
CBSI3b 29.04.2024 | https://m.edsoo.ru/00adaab9
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bubmuoreka [JOK

62 CTeneHs okucIeHiA L 06.05.2024 | https://m.edsoo.ru/00adae28
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIC
peakuuu JI.O. "IIpoBeneHne oneITOB,

63 MJUTFOCTPUPYIOLIUX IPUMEPBI 1 bubnuorexa [JOK
OKHCJIMTEIbHO-BOCCTAHOBUTEIBLHBIX 08.05.2024 | https://m.edsoo.ru/00adb076
peakiuii (ropeHue, peakiuu
pasnoKeHus1, COeTMHeHus)."

bubmmoreka [{OK

64 ORUCTHTCIIH H BOCCTAHOBHTCIIH L 13.05.2024 | https://m.edso0o.ru/00adb076
KonTponsnas pabora Ne4 no teme

65 «CtpoeHne aroma. XUMHUYECKast 1 bubmorexa TOK

15.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b»

66 O06o00IIeHNEe U CHCTEMAaTH3aIIHs 1 bubmuorexa [JOK

3HaAHUH 20.05.2024 | https://m.edsoo.ru/00adb33c
O06o00IIeHNEe U CHCTEMAaTH3aIIHs bubmuorexa [JOK

o7 3HAHMH L 22.05.2024 https://m.edsoo.ru/00ad9cb2

68 O06o00IIeHNE U CHCTEMATH3aLIH 1 bubnmuoreka [JOK
3HAHUM https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoaudecTBo 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jara
Ne i/t Tema YpoKka KOHTpOJIbeIe HpaKanecxne Oﬁpa3OBaTeJII)HI)Ie
Bcero HU3y4YeHUS
padoTsI padoThbI pecypchl
[Iepnoanueckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 01.09 bubnuoreka [JOK
XUMHYeCKuX 3ementoB J1. U. ' https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOMC p ec SIIEMEHTO 1 06.09 Bubnuorexa LIOK

BOMCTB XUMHUECKHX AJIEMEHTOB :
N https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPHOJIOB
Knaccudukarus 1 HOMEHKIaTypa bubmuorexa [JOK

3 1 08.09
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bupl xuMuueckoi CBS3U U THITBI
KPUCTAUIMYECKUX PEMIETOK.

JI.O. "O3HakoMieHue ¢ MOAEIISIMUA
KPUCTAJUIMYECKUX PEIIETOK bubmuoreka [JOK

4 1 13.09
HEOPraHUYECKUX BEIIECTB — https://m.edsoo.ru/00adbac6
METaJUIOB M HEMETaJIOB (Tpadura
1 ajaMasa), CJI0XKHBIX BEIIEeCTB
(xmopuna Hatpus)"

KontponbHas padorta Nel o teme
«IloBTOpeHue u yriayoiaeHue

5 op YL 1 1 15.09
3HAHWUI OCHOBHBIX Pa3/IeloB Kypca
8 Kacca»

Knaccudukanus XuMHUYECKUX bu6mmoreka [JOK

6 . 1 20.09

peaKkuuii o pa3IM4yHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
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IToHATHE O CKOPOCTU XUMHUYECKON
peakuuu. IloHATHE O TOMOTEHHBIX U
reTePOreHHBIX PEAKIIUIX

JI.O. "HUccnenoBanue 3aBUCUMOCTH
CKOPOCTH XMMUYECKOW peaKuyu OT
BO3/IECUCTBUS Pa3IUYHBIX
(haktopos."

22.09

bu6mmoreka [{OK
https://m.edso0.ru/00adbe9a

[TonATHE O XUMHYECKOM
paBHOBecuH. DAKTOPBI, BIMAIONINE
Ha CKOPOCTh XUMHUYECKOU PEaKIINH
U MOJIOKEHNE XUMUYECKOTO
paBHOBECHS

27.09

bu6mmoreka [{OK
https://m.edso0.ru/00adc28c

OKucauTenbpHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH

JI.O. "I[IpoBeneHKE ONBITOB,
WUTIOCTPUPYIOIIHUX TPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuuu
paslioKeHus1, COeTMHEHMUS)."

29.09

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

10

Teopust 37EKTPOTUTUYECKOM
mucconranuu. CUIbHBIC U clIa0ble
AJICKTPOJIUTHI.

JI.O. " UccrnenoBanue
ANEKTPONPOBOJHOCTH PACTBOPOB
BEILIECTB, MPOIECCa AUCCOLHAINH
KHUCJIOT, IIeJIoueh u coei”

04.10

bubnuoreka [JOK
https://m.edsoo.ru/00adcd68

11

HoHHbIE ypaBHEHHUS peaKkLui
JI.O. "IIpoBeneHue OMNBITOB,
WJUTIOCTPUPYIOIINX IPU3HAKU

06.10

bu6mmoreka [JOK
https://m.edsoo.ru/00add448
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IIPOTEKAHUS PEAKLIM HOHHOTO
obMeHa (0Opa3oBaHHE OCaJKa,
BBIJICJICHHE Ta3a, 00pa3oBaHUE
BOJbI)."

XHWMHUYECKUE CBOMCTBA KUCIIOT U
OCHOBAHUH B CBETE NPEACTABICHUI

bubmmoreka [{OK

12 11.10
00 IIEKTPOIMTHYECKOM https://m.edsoo.ru/00add5d8
JIACCOLMAIAN
13 | e mpramenion 1310 | DOmorera LIOK
pel : | https://m.eds00.ru/00add8h2
AMEKTPOIATHICCKOM TUCCOITUAITTT
bu6moreka [IOK
14 IT 7 18.1
OHITHE © THAPOIHSE COTeH 8.10 https://m.edsoo.ru/00add9d4
15 O06o00meHNe U CHCTEMAaTH3aITHS 20.10 bu6mmoreka [IOK
3HAHUN ' https://m.edsoo.ru/00addd12
16 Hl?j KTemeeczl;< a: 236“: Na; 25.10 bubamorexa LIOK
«Pelrenne 3KCepUMEHTaIbHBIX :
P https://m.edsoo.ru/00addbfa
3a1a4
KontponpHas padota Ne2 mo teme
17 «INEKTPOIUTHYECKAS 9710 bubmuoreka [JOK
nUcconnanus. XUMAYECKHUE ' https://m.edsoo.ru/00addecO
peakiuy B pacTBOPAX»
. ;6]1[351 XapaKTeprCTI/IKa rajOreHoB. a1 BuGmiorexa LIOK
MMHYECKHE CBOMCTBA HA IIPUMEPE :
puMep https://m.edsoo.ru/00addfe2
XJopa
XJI0pOBOJOPOA. ?OJ‘I}IHa}I KHCJIOTA, BuGmorexa LIOK
19 XUMUYECKUE CBOWCTBA, MOTYYEHUE, 10.11

npumenenue. J1.O. "U3yuenne

https://m.edsoo.ru/00adel104
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CBOMCTB COJISTHOM KHUCJIOTHI,
MPOBEJICHUE KaY€CTBEHHBIX
peakuuii Ha XJIOPUI-UOHBI U
HaOJI0IeHUE IPU3HAKOB UX
MIPOTEKAHHUS, OTIBITHI, OTPAKAOIIHE
(bu3HUecCKre U XUMUICCKHE
CBOICTBA raJIOT€HOB U UX
COCIMHEHNH, 03HAKOMJIEHHE C
00pasiamu XJI0pHUI0B
(ramorenuyioB)"

[IpakTnueckas padota Ne 2 o Teme

bu6moreka [IOK

20 «HonyquH"e COJ'IfIHOI/I KHCJIOTHI, 15.11 htts://m.eds0o.ru/00ade348
n3ydeHue e€ CBONCTB»
Boruncnenus o ypaBHEHUsIM
21 XAMHYECKUX peal}fmﬁ €CJIN ONH 17.11 bubmorexa [IOK
’ https://m.edsoo.ru/00ade488
U3 pEareHToB JIaH B U30BITKE
99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB 99 11 bubmuorexa [JOK
VIA-rpymis ' https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
Haxoxnenue cepol u e€
23 COCJIMHEHUH B MIPUPOJE. 24.11 bu6mmoreka [JOK
XUMHYECKUE CBOMCTBA CEPHI. https://m.edsoo.ru/00ade64a
JI.O. "O3nakomiieHue ¢ oOpasnamu
CEphI U €€ COCTMHECHUSIMHU"
CepoBoiopoj1, CTpOCHHE
24 (bnznqefml;e II/II, XI/If/II/IquI;I/Ie 29.11 bubnnorexa HOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
o5 Oxkcunpl cepbl. CepHas KUCIOTA, 01.12 bubnunoreka [JOK

(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHEC

https://m.edsoo.ru/00adea28
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CBOMCTBA, IPUMEHEHUE.

JI.O. "Habmroaenue mporecca
oOyrimBaHUs caxapa 1o
JNENCTBUEM KOHIIEHTPUPOBAHHOMN
CEPHOU KUCJIOThI, U3yYEHUE
XUMUYECKUX CBOMCTB
pa30aBieHHON CEPHOI KUCIIOTHI,
MPOBEICHUE KAYE€CTBEHHOM
peakiuuu Ha cynb(aT-uoH u
HaOJII0ZICHUE TIPU3HAKa €€
MpoTeKaHus."

26

XUMHUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
MTOJTY4EHUS] CEPHOU KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHNE
OKpY)Karollen cpeibl
COETMHEHUSIMU CEPBI

06.12

bu6moreka [IOK
https://m.edsoo.ru/00adec8a

27

Brruucnenne maccoBoil noau
BBIXO0/1a ITPOJIYKTa PEAKIIUN

08.12

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

28

OO6mras XxapaKTepuCTUKA SJIEMEHTOB
VA-rpynmsl. A30T,
pacrpoCcTpaHeHHE B PUPOJIC,
(hbM3UYECKUEe U XUMHUYECKUE
CBOMCTBA.

JI.O. "O3nakoMiieHHE C
(bu3MUeCKUMU CBOIICTBaAMH a30Ta,
¢dochopa u ux coenuHeHUn."

13.12

bubmuoreka [JOK
https://m.edsoo.ru/00adeecab

29

AmMmHuak, ero ¢pusznveckue u
XMMHMUYECKHE CBOMCTBA, NOJIyYEHUE

15.12

bu6mmoreka [JOK
https://m.edsoo.ru/00adf004
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U TIpUMEHEHUE
JL.O. "IIpoBeneHue KaueCTBEHHOU
peakiuy Ha MIOH aMMOHHS,
M3Yy4EHHE IPU3HAKOB IPOTEKaHU".

30

[Ipaktuyeckas padora Ne 3 o teme
«HOJIy‘-ICHI/Ie aMMHaKa, U3y4CHuc
€ro CBOWCTB»

20.12

bubmmorexa [{OK
https://m.edso0.ru/00adf180

31

A3oTHas KucioTa, e€ pusnueckue u
XUMHYECKHE CBOMCTBA.

JI.O. "B3anmoieiicTBre
KOHIEHTPUPOBAHHOM a30THOM
KHCJOTEI C MeIpI0."

22.12

bubmmoreka [{OK
https://m.edso0.ru/00adf306

32

Hcnonps30BaHne HUTPATOB U COJIEH
aMMOHHMSI B KaUeCTBE MUHEPATIbHBIX
ynoOpeHui. XuMuueckoe
3arpsi3HEHUE OKPYKaIoIIel cpeibl
COEIMHEHUSIMH a30Ta.

JI.O. "O3HakpmieHue ¢ oOpa3aMu
a30THBIX U (pochHopHBIX
ynoopenuii".

27.12

bu6mmoreka [IOK
https://m.edso0.ru/00adf518

33

®docdop. Oxcua pocdopa (V) u
dbochopHas kucinoTa, GPU3NIECKUE U
XMUMHYECKHE CBOMCTBA, MOTy4YCHHUE.
JI.O. "I[IpoBeneHne KaueCTBEHHOM
peaknuu Ha docdaT- HOH,
M3Yy4YeHHE MPU3HAKOB MPOTEKaHUs".

29.12

bubmuoreka [JOK
https://m.edso0.ru/00adf68a

34

Hcnonw3oBanue pochaToB B
Ka4ecTBe MUHEPaJIbHBIX
ynoopeHnuii. 3arps3HeHne

10.01

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20
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MIPUPOTHOM cpenpl hocdaTamu

35

Yraepoa, pacipoCcTpaHEHHE B
npupo e, GU3nIecKue u
XUMHYECKHE CBOMCTBA.

JI.O. "UByuyenue mozaenen
KPUCTAJUIMYECKUX PEIIETOK ajIMasa,
rpadura, dpymiepeHa,
03HAaKOMJIEHHUE C MPOLIECCOM
a7IcCOpOITMU PaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YTIIEM U
YCTPOWCTBOM NPOTUBOTA3a."

12.01

bubmmoreka [{OK
https://m.edso0.ru/00adfd9c

36

Oxkcunpl yriaepoja, ux pusudeckue
1 XMMHYECKHE CBOMCTBA.
DKOJIOTHYECKHE TIPOOJIEMBI,
CBsI3aHHbBIE C OKCUJIOM yIJIepo/ia
(V).

JI.O. "Tlony4yenue, coOupanue u
pacro3HaBaHHe U U3y4YEHUE
CBOMCTB yrJIeKuCIOTO raza"

17.01

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

37

VroJpHas KACJIOTa U €€ COJIH.

JI.O. "I[IpoBeneHne KaueCTBEHHOM
peakiuu Ha KapOOHAT-UOH U
M3Yy4YeHUE MTPU3HAKOB MPOTEKaHUs".

19.01

bu6mmoreka [JOK
https://m.edso0.ru/00ae006¢

38

[IpakTueckas pabota Ne 4 o Teme
"[lomyueHue yriaekucioro rasa.
KauecTBeHHas peakuus Ha
KkapOoHaT-uoH"

24.01

bubmuoreka [JOK
https://m.edso0.ru/00ae027e

39

HepBOHaanLHLIC MOHATHS 00
OpPraHU4YCCKUX BCHICCTBAX KAK O

26.01

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054e
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COCAMHCHUAX yIriiepoa

40

KpemHuuii u ero coeuHeHus.

JL.O. "[IpoBeneHne Ka4eCTBEHHOM
peakiuy Ha CUJIMKAT-UOH U
M3Yy4YEeHUE ITPU3HAKOB €€
npotekanus. O3HaKOMJICHHE C
MPOIYKIMEN CUIIMKATHOMN
MIPOMBIIITIEHHOCTH".

31.01

bubmmorexa [{OK
https://m.eds00.ru/00ae080a

41

[IpakTnueckas padora Ne 5.
PGIHGHI/IG 3KCHepI/IMeHTaJ'II)HI)IX
3a7a4 1o Teme «BakHelmniue
HEMETAJIJIbI U UX COCIUHCHU D)

02.02

bu6moreka [IOK
https://m.edso0.ru/00ae0bf2

42

KonTponbnas pabora Ne3 no teme
«Baxuenme HeMeTaIbl U UX
COEIMHEHUS

07.02

bu6moreka [IOK
https://m.edso0.ru/00ae0e18

43

OO6mras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
MeTajioB. Merannuyeckasi CBs3b U
MeTaJin4yeckasi Kpucrauindeckas
pemérka. Gu3nyeckre CBOMCTBa
METaJlJIOB.

JI.O. "O3nakomiieHue ¢ oOpasnamu
METaJJIOB U CIIJIaBOB, UX
(u3uYecKuMHU cBOMCTBaMMU."

09.02

bu6mmoreka [JOK
https://m.edso0.ru/00ae103e

44

XUMHUYECKUE CBOMCTBA METAJLIOB.
DNEKTPOXUMHUYECKUN PsifL
HaNpsHKCHUH METauIoB

14.02

bu6mmoreka [JOK
https://m.edso0.ru/00ae1156

45

OO11re cnocoObl MOTy4eHus
MmetaoB. CriiaBbl. Beraucnenus

16.02

bu6mmoreka [JOK
https://m.edso0.ru/00ae1156
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110 YpaBHCHUAM XUMHUYCCKUX
peakuuii, €ClIv OIMH U3 PEareHTOB
COJIEPKUT IIPUMECHU

[TonATHE O KOPPO3UH METAILIIOB.

bubmmorexa [{OK
46 JLO."U 21.02
Syrerie peg,?' HPTaToP https://m.edso0.ru/00ae1278
KOpPPO3UHU METAJIOB
Illenounbie METAIIIBI
JI.O. "Habmronenue u onucanue bubnuoreka [JOK
47 28.02
MPOIIECCOB OKPAITMBAHUS IIAMCHH https://m.edsoo.ru/00ae14b2
VOHAaMH HaTpHs, Kaaus U KaJIblIus"
OxcuIBl ¥ THIPOKCH]IBI HATPHSI U
KaJTust
bu6mmoreka [IOK
48 J.O."N 0 i 01.03
3¥quHe OcobeHHocTen https://m.edsoo.ru/00ae14b2
B3aUMO/ICHCTBUS OKCHUJIA KATbIHS U
Hatpus ¢ BoAoiu.!"
[lenoyHo3emMenbHbIE METAIIIBI —
KaJIbIIMA U Maroui
JI.O. "N3yueHue npu3HaKoB bubmuoreka [JOK
49 06.03
MIPOTEKAHMS KAYeCTBEHHBIX https://m.edsoo.ru/00ael5e8
peakiuii Ha HOHBI: MarHus,
KanpIus."
bubmuoreka [JOK
50 B i 13.03
DIHCHIIIE COCMMHCHIT KATbIUA https://m.edsoo.ru/00ae15e8
51 O606H}eHPIe A CUCTEMAaTU3ALIU 15.03
3HAHUH
KécTrkoCTh BOJBI U CLIOCOOBI €€
59 yCTpaHEHHUs 20.03 bubnuoreka LIOK

JI.O. "UccnenoBaHue CBOMCTB
SKECTKOH BOIBI"

https://m.edso0.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o reme

bubmuoreka [JOK
53 "KE ¢ 22.03
eCTKOCTB"BOHH I METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
AnroMuHu
JI.O. "U3yuenue npu3HaKoB bubnuorexa [JOK
54 03.04
NPOTEKaHMsI KAYeCTBEHHBIX https://m.edsoo.ru/00aelc64
peakiuii Ha MOHBI ATFOMUHUSL."
55 Am¢oTepHble cBOWCTBA OKCHIA U 05.04 bubnnorexa [JOK
THIPOKCHIA ' https://m.edsoo.ru/00aelc64
X .
56 J1 ?eflflccne OBaHHUe Ipolecca 10.04 bubmorexa LIOK
T ! port B ' https://m.edsoo.ru/00ae1d86
TOpEeHUS JKeJie3a B Kuciaopose'.
OxcHIBI, THAPOKCHJIBI B COJIN
xenesa (1) u xemnesa (111)
J1.O. "N3yueHue npu3HaKoB bubmuorexa [JOK
S7 12.04
MPOTEKAHMSI KAYECTBEHHBIX https://m.edsoo.ru/00ae35e6
peakuuii Ha noHsbI xkenesa (1) u
xemnesza (11)."
58 O6o6uvleHI/Ie Y CUCTEMaTH3AIMS 17.04
3HAHUH
[IpakTueckas padora Ne 7.
59 Pemenne skcriepuMeHTaIbHBIX 19.04 bubnunoreka [JOK
3a71a4 1o teMe «BaxHelmue ' https://m.edsoo.ru/00ae3de8
METaJTbl U UX COCTUHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMHYECKUX PEaKIUi, eClid OJIUH BuGmmorexa [OK
60 W3 pPEareHToB J1aH B U30BITKE UITU 24.04

COACPKUT NPUMCCH. Brrunciaenus
MacCOBO JI0JIM BEIXOJIa MMpOAYyKTa

https://m.edsoo.ru/00ae1750
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peaknuu

O0001IEeHHUE U CUCTEMATU3ALIUS

61 . 1 26.04
3HaAHUH
KonTtponsHas padota Ne4 mo teme
62 «BakHeie MeTajlIbl U UX 1 03.05
COCTMHCHUS
BemecrBa u matepuainsl B
MMOBCEIHEBHOM KHU3HU YEJIOBEKa
63 JI.O. "Uzyuenue 06pa3ion 1 08.05 bubnuorexa [JOK
MaTepuayoB (CTEKJIO, CILIaBbI https://m.edsoo.ru/00ae3f50
METaJIIOB, TIOJTMMEPHBIC
Martepuansbl)."
64 XHWMHYECKOE 3arps3HEHUE 1 10.05 bubnuoreka [IOK
OKPY’KalOIIel cpeIbl https://m.edsoo.ru/00ae4270
65 Posib xuMuu B perieHun 1 15.05 bubmuorexa [JOK
9KOJIOTHYECKUX MTPOOIIEM https://m.edsoo.ru/00ae4270
66 O06o00meHNe U CHCTEMAaTH3aITHS 1 17.05 bu6mmoreka [IOK
3HAHHUN https://m.edsoo.ru/00ae0d0a
67 O0001IeHre U cUCTEMAaTU3 AL 1 99 05 bu6mmoreka [JOK
3HAHHUN https://m.edsoo.ru/00adb33c
68 O000I11IeHNE U CUCTEMATU3ALIUS 1 24.05 bu6mmoreka [JOK
3HAHHUN https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

bubmmoreka IIOK

NHTEPHET
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