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HOACHUTEJIBHASA 3AIIMCKA

[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 OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPEnogaBanusi yaueOHOTro mpeameTa «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,
npeaycMaTpUBaeT pPacHpe/iesieHue €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKA  y4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbraTam oO0y4eHHs] XMMUU Ha YPOBHE 1eJIeil u3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM E€IMHCTBE 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,
MUIIEBON U SKOJIOTHYECKOI 06€30MacHOCTH, TPOOIIEM 3PaBOOXPAHECHHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSITEIIBHOW  Y4eOHOW  JIeITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3IJIsS/1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €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
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00Iero 0Opa3oBaHUsl OPUEHTUPOBAH 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 mnojaxojaa k e€ usyueHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPECTaBICHUMN
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 DIIEKTPOIUTHUYECKOM TUCCOIMAIlMM BEUIECTB 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, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOrO MPUMEHEHUS U IMOTYyYCHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MEeTOoJaM NO3HaHMs B Hayke. M3yueHHe XMMUU NPOUCXOAUT C HPUBICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAYKH KaK O0JACTU COBPEMEHHOTO0 €CTECTBO3HAHHUSA, MPAKTUYECKOU
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,
JIOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUECKOr0 XapakTepa, sI3blka HayKu, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHUMM NPAaBWII 0€30IacHOr0 OOpalieHusi ¢ BELIECTBaMU 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, CAMOCTOATEIBbHOMY MPHUHATUIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HAHMS, (POPMUPYIOIMIMM MOTHBALMIO M PA3BUTHE CIOCOOHOCTEW 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 KNIACC

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.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BeHIeCTB. 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
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJIECHCTBHE MeJIa ¢ KUCIIOTOM) SBIICHUM, HAOIIOIeHUE 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 pa3/IelieHUss CMECEil: ¢ MOMOIIbI0 MarHuTa, (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). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBINUIEHHOCTH. 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 apHUKOBOro 3¢ (dekra, pa3pylieHrue 030HOBOTO CIIOs.

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

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHECHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MpPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. @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 kucior. @usznyeckue 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:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHns ropeHust (mokapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJb, HCCIENOBaHUE OCOOCHHOCTEW pAaCTBOPEHHUSI BELIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHnue o0pas3lOB  HEOPraHMYECKHX BEIIECTB PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEUTpaau3aluu, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aTomMoB. XHMMHYECKasi 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 TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYUECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB IMEpHOJIA 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 nosokeHutro B [lepuoanueckoit cucreme /. . Menneneena.

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

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB 11 Pa3BUTHs Hayku W mnpaktuku. [[. . MeHpeneeB — y4yé€HbI U
rpaXkJIaHUH.

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

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIponiecchl okucaeHus u BoccTaHOBIEHU. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIHMI
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzanmst MeXIpEeIMETHBIX CBS3€H NMPU HM3YYCHWH XWMHH B 8 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO--HAyYHBIX
MOHATHH, TaK W TOHATHH, ABJSIONIUXCS CUCTEMHBIMH JIUI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO--HayYHbIC TIOHATHSI: HAyYHBIH (akT, TUIOTE3a, TCOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJICIb, SIBIICHHUC.

dusnka: wMaTepusi, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIHU],
M30TONBI, PaIMOAKTUBHOCTh, MOJIEKYJA, JICKTPUUYECKUH 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (DM3UYCCKUE BEIIMYMHBI, CTUHUIIBI
U3MEPEeHHSI, KOCMOC, TIJIaHEThI, 3BE3/1p1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpandbl, TOPHBIC MOPOJIHI,
NIOJIC3HBIC UCKOIIAEMBIC, TOTLJIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. CTtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOICTB
XUMHUYECKHX DJIEMEHTOB TME€PBBIX TPEX TEPUOJOB, Kalus, KaJIbIUd U HUX
COCIMHEHUN B COOTBETCTBUU C IOJOKEHHEM »3JIeMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBa: BUIIBI XUMHYECKOW CBA3U. THIBI KPUCTATIWYECKUX
pELIETOK, 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THIA KPUCTAIIIMUECKON PEUIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanys m HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM HEOPTraHUYECKUX
COCJIMHECHUH, T€HETUYECKAsl CBA3b HEOPTaHUYECKHUX BEILIECTB.

Kiaccudukanys XuMUYIeCKUX PeakIuil 10 pa3IMYHbIM MpHU3HaKaM (110 YHCITY
M COCTaBy YYacCTBYIOIIUX B pEaKIUU BEHIECTB, 1O TEIUIOBOMY 3((deKTy, IIo
W3MEHEHHUIO CTEMEHEH OKUCIICHUS XMMHYECKUX DJIEMEHTOB, IO OOPaTUMOCTH, IO
Y4aCTUIO KaTaau3aTopa). DK30- U SHIOTCPMHUUYECKUE PEAKIIUU, TEPMOXUMUUECKUE
YpaBHCHHUH.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOPATHUMBIX XUMHUYECKUX peakmusax. [IoHATHE 0 TOMOTEHHBIX M IeTepOTCHHBIX
peakuusax. [lonarue o karanusze. [loHsITHE 0O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XUMHWYECKOW PEAKIMU M IIOJOKEHUE XUMHYECKOIO
paBHOBECHS.



OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOMN peaxkuum. CocrapieHue ypaBHEHUI
OKHCJIUTENIbHO--BOCCTAHOBUTEIBHBIX ~ pPEAKIMA € HCMOOJb30BAaHUEM  METOJA
ANIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTHYECKON AUCCOUUALUH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLUMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBus MpOTEKaHUSI peaKkiiiii MIOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBaHMUW W cCOJiei B CBETE€ TMPEJCTABICHUN 00 D3JIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opuia HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIUu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPONPOBOTHOCTU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MAaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTEKAHWS  pEaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, oO0pa3oBaHHWE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasoKeHHUs, COSTUHEHUS), paclO3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C ITIOMOIIBK0 KAUYE€CTBEHHBIX pEAKIMM HAa  HMOHBI, pEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.

HemeTtasuibl U MX cOeTMHEHMSI

OO6mass XapakTepucTHKa TrajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTeneHu okucieHus. CTpoeHue W (Pu3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWMCTBA Ha IpUMEpEe  XJopa
(B3auMOJIEICTBHE C MeETaJUIaMH, HEeMeTallylaMH, Iejaodyamu). XJIOPOBOJOPOI.
ConsHasg KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEeHeHHe. [leicTBue
XJopa U XJIOPOBOJAOPOJIa HA OpPraHU3M YEJIOBEKa. BaxkHeuue XJIOpuAbl U HUX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIC CTENeHH OKHUcIIeHHs. CTpoeHHe W (U3UYCCKHE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
1 cepbl. XUMHUYECKHEe CBOMCTBa cepbl. CepoBOAOpOMd, CTpOCHUE, (PU3HYECCKUE U
XUMHUYEeCKHe CBOMCTBA. OKCHUABI CEPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas kwucinotra, (Qusndeckue U XUMHYECKHE CBoMcTBa (00mIMe Kak
MpEeJICTaBUTENI Kjacca KHUCIOT H crenuduyeckue). XHUMHYECKUE pPEaKIuu,



JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJy4eHHs] CEPHOW KHUCIOTHI.
IIpumenenune cepHoi KUca0Thl. CONMM CEpHOM KUCIIOTHI, KAYECTBEHHAS peaKkuus Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COEJUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrtepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, PacCIpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMuyeckue cBoiicTea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Coiu aMMOHMS,
ux GU3NYECKHE U XUMUUECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopenuii. XUMUYECKOE 3arpsi3HeHUE OKPY>KAIOIIEH Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JayXa, MOYBbl W Boao&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue hochaTroB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHS.  YTIEpoHd,  aJuIOTPOIHBIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HUIUYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHEe MPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1n00ambHOrO TOTEIUICHUS KIMMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI WX TmepepaboTku (OCH3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: KUPaX, OCNKax, YyriIeBoJax — U X
poJii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, TMOJYy4YEHHE U
npumeHenue. CoenuHEeHMs KpeMHHs B npupone. OOmme mnpeacrasieHus 00
okcuse kpemuus (1V) u xkpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHUE B



OBITY, B IIPOMBIIIJICHHOCTU. BakHelIue CTpOUTEIbHbIE MaTepHUallbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HMCTHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHrue oOpasIoB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COEAWHEHMM (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUATIOB),
O3HAKOMJICHHME ¢ oOpas3laMu XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, H3YyYCHHE XHUMHUYECKHX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiuy Ha Cyibdar-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3HMYECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEpUaIoB), oOpa3iiaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (PocdaT-uOH U U3yUYEHUE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBUE KOHLIEHTPUPOBAHHOMN a30THOM KUCIOTHI C MEABIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJyyeHUue, COOMpaHUe, PACIO3HABAaHUE M H3yUEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHNE KAYeCTBEHHBIX Peakiuii Ha KapOoOHAT H
CWIMKAT-UOHbBl W HW3yYEHHE MPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o TeMme «BakHelIe HeMeTaUIbl 1 UX COSTUHECHUS Y.

MeTansibl M UX COeITMHEHUS

OO0mrast XxapakTEepUCTUKA XUMHUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasl CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pem€rka.  DNEKTPOXUMUYECKHH  psif
HaMpsHKeHU MeTaioB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0rue
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepruoamyecko cucremMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME HUX aTOMOB, HaXOXJICHUE B IMPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuabl u



TUAPOKCHABI HaTpusi W Kanus. [IpumMeHeHue MIeNOYHBIX METAUIOB W HX
COCIVHECHUMN.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAXO0XJI€HUE B TIpupojae. 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 aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUabl, THAPOKCH bl U conn xkernesa (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, KajlbLHUs, alFOMUHUA, LIUHKA, 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 10 TeMe «BakHeiine
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
XUMHUYECKHUX OKOTax 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 METAJUIOB, MOJMMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH 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-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTepusi, aTOM, DOJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

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

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yJbTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlecTBe MpaBWJaMd W HOPMaMHU TOBEJACHUS U CIIOCOOCTBYIOT TIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

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

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHUSX MHPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHHIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA34X YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOM H  HCCIIECIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 XWU3HU, OCO3HAHHUE ITOCIICICTBUNA U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYEHHUI0 TPOo(eccuii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIEe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMerampeaMeTHBIX PE3yNbTATOB BBIACISIOT 3HAYMMbBIC TS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O ICJIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI /i (DPOPMUPOBAHMSI THUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
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, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3TIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

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

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEpUMEHTa (Jab0paTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEIBHO OIPENENATh LEIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUU 33 IlaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NedcTBUM, crenuduyeckue I NOpeIMETHOM ob0mact  «XUMHS», BUJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIeCTBa, MOJIb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, PpEeaKIuu pasJIoKEHUs, pEeaKIUu 3aMelleHUs, PpPeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccOBas JIOJs 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 PEAKIINA;

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

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAaHEHUs MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



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

KJIACCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKIAsl OMUCAHUE ITPUMEPAMH MOJIEKYIISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYHUCIISIT OTHOCUTEIBHYIO MOJIEKYJSPHYHO M MOJIIPHYK) MaccChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHEe, CHCTeMaTHU3aluio, Kiaccudukaiuio,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJaM  IOJb30BaHUS  XUMHUYECKOM  MOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJa), MPUTOTOBIICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

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

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIlIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTrop, XHMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHMHUYECKON pEaKUHH, MPEACIbHO OIMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB ¥ YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, META/UIMYECKasi) B HEOPraHHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHKCHIBATH W XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKON Talnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajiblX MEePHUOJ0B U IJIaBHBIX 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) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHUS AJIEKTPOJIMTUYECKOW JUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX 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 TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO [OJIO XHMHYECKOTO »JJIEeMEHTa 1o (dopMyIe
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIHUSMH TIO BBITIOJHCHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

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

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, OO0OO0OIlEeHHe, CHUCTEMATU3allUI0, BbISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne KoaudecTBo 4acos
i HaumeHoBaHue pa3/iejioB M TeM NPOrPaMMbl B K - DJieKTpOHHbIE (1{u(ppoBbIE)

cero OHTpOsIbHbIE | TIpAKTHYECKHE | (60 ssparemsHEIe pecypebt

padoThI padoThI
Paznea 1. IlepBoHayaiabHble XMMHYECKHE MOHATHS
1. | XMMHI — BOKHA1 0OMACTL ECTECTBOSHANNA 1 5 0 2 Bu6smorexa [TOK https:/m.edsoo.ru/7f41837¢
MPAKTUYECKOH JEATEIILHOCTH YEIOBEKA
1.2 BemecTBa 1 XuMudeckue peaxkiuu 15 1 0 bu6mmoreka [{OK https://m.edsoo.ru/7f41837¢c
Wroro mo pazueny 20 |
Paspnen 2. Baxneilune npeacTaBuTe M HEOPraHMYECKUX BELECTB
2.1 | Boznyx. Kucnopoa. Ionsitie 00 okcnaax 6 0 1 bubmoreka [HOK https://m.edsoo.ru/7f41837c
2.2 | Bopopoa. IloHsITHE O KHCTIOTaX M COJISAX 8 0 1 bubmmoreka [1OK https://m.edsoo.ru/7f41837c
2.3 Boza. Paceopet. llosTie 06 ocnoBamx 5 1 1 bu6moreka LIOK https://m.edsoo.ru/7f41837¢c
2.4 OCHOBHEIC KIIACCHI HEOPTAHMUCCKUX COCAMHCHMH 11 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢c
30

Hroro no pazneny

Pasznen 3. Ilepuoauyeckuii 3axkoH u [lepuoguveckas cucrema xummnueckux j1emMenToB /. U. MenaesieeBa. CTpoeHue aToMOB. XUMHYECKAsl CBSA3b.
OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuu

[Tepuonnueckuii 3akoH u Ilepuoanyeckas cucrema

3.1 | xumunueckux aemeHToB J[. . Mennene-eBa. 7 0 0 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢c
Crpoenue aToma

3.2 XHUMUIECKs CBA3E. OKHCIHTENLHO- 8 1 0 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEJIbHBIE PEAKITUN

Hroro no pazgeny 15 bubmmoreka [{OK https://m.edsoo.ru/7f41837c

PezepBHOE Bpems 3 bubmmoreka [{OK https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6
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9 KUIIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHuUe pa3ieJioB M TeM NMPOrPaMMbI KouTpoasnbie | [IpakTHdecKue JsieKTpoHHbIE (HH(POBLIE)
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI

Pa3nes 1. BemecTBo U XMn4yeckue peakuun

11 [ToBTOpEHUEe U yriydiieHne 3HaHu OCHOBHBIX 5 1 0 bubnuorexa [JOK
paszienoB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEAKIINN 4 0 0 BH6J.IHOTeKa HOK

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

13 DIIEKTPOJIMTHYECKAS TUCCOLUALNSA. XUMUYECKHE 8 1 1 bubnuorexa [JOK
pEeaKru B pacTBOpax https://m.edsoo.ru/7f41a636

Hroro no pazneny 17

Paznea 2. Hemera/uibl U MX COeIMHEHU S

21 OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 4 0 1 bubnuoreka [IOK
VIIA-rpynnel. ["ajiorenst https://m.edsoo.ru/7f41a636

29 O6mras XapaKTEPUCTHKA XUMUYECKHX JJIEMEHTOB 6 0 bubnuoreka [IOK
VIA-rpynnel. Cepa u €€ coeiMHEHUS https://m.edsoo.ru/7f41a636

23 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKUX AIIEMEHTOB 7 0 1 bubnuoreka [JOK
VA-rpynmel. A30T, hochop U UX COCTUHEHUS https://m.edsoo.ru/7f41a636

24 OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 8 1 2 bubnuoreka [JOK
IVA-rpynmnel. Yriepoa v KpEMHHUR U UX COCTUHEHUS https://m.edsoo.ru/7f41a636

Utoro no pazneny 25

Pa3znea 3. Mera/LIbl M NX COCANHEHHUA

3.1 | Obuue cBoiicTBa METAIIIOB 4 0 0 Et?[i?ﬁr?lfgci%ggﬁf 114636

3.2 BaxxHelIne MeTaJUIBI U UX COSTUHEHUS 16 1 2 Et?[?s?ﬁr%?:(;(siggﬁf 112636

Hroro no paszneny 20

Pa3nea 4. Xumus 1 oKpyKawuas cpeaa

4.1 BemiectBa 1 MmaTepuaibl B )KM3HU YEJIOBEKa 3 0 0 bu6mmoreka [JOK
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Hroro mo pazneny 3
PesepBHOE Bpemsa 3 bubumorexa LIOK

p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
No KoJsinuecTBO yacoB
n/_n Tema ypoka B Kontpoabnesie | IlpakTuueckne | DJIEKTPOHHbIE HH(POBLIE
cero padoTsI pa6oThI o0pa3oBaTejibHbIE PeCypChl

1 Hpezer Xumunt. POt XHMUH B JKH3HH YE/TOBEKa. 1 0 0 Bu6miorexa IIOK https:/m.edsoo.ru/ffod210c
Tena u BemecTa

2 [TorsTHE O METOMAX ITO3HAHKS B XUMHH 1 0 0 bu6mmoreka [IOK https://m.edsoo.ru/ff0d227e
[IpaxTueckas padota Ne 1 «IIpaBuia paboTsl B

3 nabopaTopuu U MPUEMBI OOpaIICHUS C 1 0 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTI0BAHUEM)

4 | Tmcreie Bemectsan cmecn. Criocobwt pasaenenns 1 0 0 Bu6mmorexa [JOK https://m.edsoo.ru/ff0d26ca
cMecei
[Tpaktruueckas pabota Ne 2 «Pa3nenenue cmeceit _

5 o 1 0 1 bu6mmoreka IIOK https://m.edsoo.ru/ff0d28c8
(Ha IpEIMEpEe OYMCTKH TTOBAPEHHOM COJIH )»

6 ATOMBI 1 MOJICKYJTBI 1 0 0 bubnuoteka [{OK https://m.edsoo.ru/ff0d2a6c

7 [IpocThie 1 CIOKHBIE BEIIECTBA 1 0 0 bu6mmoreka IIOK https://m.edsoo.ru/ff0d2a6¢

g | XMMWICCKHE SICMEHTHL. SHAKH (CHMBOILI) 1 0 0 Bu6smorexa LIOK https:/m.edsoo.ru/ffod2bes
XUMHUYECKUX JIEMEHTOB

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 0 0 bubmuoteka [{OK https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYCCKAs

10 ¢dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKHX 1 0 0 bubnuoreka L{OK https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB

11 OTHOCHTEIILHAA ATOMHAA Macca. OTHOCHTE bHAs 1 0 0 bu6mmoreka L{OK https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsl Macca

12 MaccoBast ZOIIs XUMHHECKOTO SIIEMEHTa B 1 0 0 butbmuoreka [{OK https://m.edsoo.ru/ff0d350c
COEIMHEHUU

13 KonunuecTtBo BenjectBa. Mosb. MosisipHas Macca 1 0 0 bu6mmoreka LIOK https://m.edsoo.ru/ff0d5230

14 iﬁiﬁ;{cme M XHMHCCKHC ABACHHA. XHMHUCCKas 1 0 0 bubmuoreka [1OK https://m.edsoo.ru/ff0d37fa
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IIpu3Haku 1 ycioBHs IPOTEKAHUST XUMHUUYECKHUX

15 N 1 0 0 bu6moreka LIOK https://m.edsoo.ru/ff0d3al6
peakiuit

16 | JAKOH COXDAHCHMS MACCEI BONICCTB. XMMHECKHE 1 0 0 Bu6morexa LIOK https:/m.edsoo.ru/ff0d3bss
YpaBHEHUS

17 ~ DprUMCICHHS KOJMUECTBA, MACCHI BEIIECTBA 110 1 0 0 Bu6mrorexa LIOK https:/m.edsoo.ru/ff0d5708
YPaBHCHHUAM XUMHWYCCKUX PCAKIIUU

1g | Koaccnuranus xummaeckux peauni 1 0 0 Bu6miorexa LIOK https:/m.edsoo.ru/ff0d3f34
(coenuHeHwUs, pa3IoKeHUs, 3aMeIEeHUs, 0OMEeHa)

19 M. B.JIomMOKOCOB — yUCHbIH-OHIMKIONE/HCT, 1 0 0 Bu6miorexa IIOK https:/m.edsoo.ru/ff0d40c4
O060011eHre U cCUCTEMaTU3aIHs 3HAHUM

oo | Komtpomenas padora Nel no Teme «Bemectsa 1 1 0 Bu6muorexa IJOK https://m.edsoo.ru/f0d4290
XUMUYECKHAE PEAKITHN»

g1 | Bosmyx — cmech rasos. Coctas Bosayxa, 1 0 0 Bu6miorexa LIOK https:/m.edsoo.ru/ff0d448e
Kucnopon — sanemeHT u mpoctoe BeniectBo. O30H
®uU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOPOIa

22 (peakiuu oxucaeHus, ropenue). [lonstue 06 1 0 0 bubnmuoteka [{OK https://m.edsoo.ru/ff0d4614
OKCHJIaxX

23 Cr1ocobEI nostydeHnA kucopoya B naboparopun n 1 0 0 bu6mmoreka IIOK https://m.edsoo.ru/ff0d497a
MTPOMBIIIIICHHOCTH. [IpruMeHeHue Kuciopoaa
TennoBoii 3 PeKT XUMHIECKOW peaKIuu, MOHSITHE

24 0 TEPMOXHMMHUYECKOM ypaBHEHHH, IK30- U 1 0 0 bubmuoteka I{OK https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUCCKUX PEAKITUAX

25 Tonmiso (nedts, yroms u metan). 3arpasnenme 1 0 0 bubmuoteka [{OK https://m.edsoo.ru/ff0d4cda
BO3/1yXa, CIIOCOOBI €ro MPeI0TBPAICHHS

26 Tpairiseckas pabora No 3 mo Teme «HOHYI crme u 1 0 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d4ae2
coOMpaHue KHCIOPOa, U3yYCHUE ero CBONCTBY

27 Bozxopoz — s1eMet 1 npocToe Bemectso. 1 0 0 bubnuoreka L{OK https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B npupoe

28 [ToHsiTHE O KUCIIOTAX U COJISIX 1 0 0 bubmuoreka I{OK https://m.edsoo.ru/ff0d50d2

29 DH3MULCKHUE U XMMHYECKHE CBOHCTBA BOAOPO/Ia. 1 0 0 bubnuroreka L{OK https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa

30 CriocoOslI moTydeHus: BOAOPOJia B 1a0OpaTOpHH 1 0 0 bubnmoreka [{OK https://m.edsoo.ru/ff0d4ddO
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[Tpaktuyeckas padora Ne 4 o teme «llomyuenue u

31 9 1 0 1 bubmnoreka LIOK https://m.edsoo.ru/ff0d4f42
coOupaHme BOAOPOJIa, U3YICHUE €r0 CBOMCTBY

32 MomnsipHblii 00bEM ra30B. 3aK0H ABOTAIPO 1 0 0 bubmmoreka [1OK https://m.edsoo.ru/ff0d542e
Beruncnenust 00bEMa, KOJMYECTBA BEIIECTBA rasa

33 10 €0 U3BECTHOMY KOJIMYECTBY BEILIECTBA UM 1 0 0 bubnuoreka L{OK https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncnenus 006EMOB Ta30B 10 YpaBHEHHIO

34 peaKIuu Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIIICHUI 1 0 0 bubnmoreka [{OK https://m.edsoo.ru/ff0d5708
ra3oB

35 dusnyecKkrue 1 XMMHUIECKHE CBOMCTBA BOJIBI 1 0 0 bubnuoreka I{OK https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuil. [ToHsTHE 00 MHIMKATOpAX 1 0 0 bubnmoreka [{OK https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE U

37 HEHACHIIIEHHBIE pacTBOPBI. MaccoBast 10Jis 1 0 0 bu6moreka [{OK https://m.edsoo.ru/ffod5b40
BEI[ECTBA B PACTBOPE
[TpakTuueckas padota Ne 5 o Teme

38 «[IpuroroBieHue pacTBOPOB C ONpeneIEHHON 1 0 1 bubnuoreka L{OK https://m.edsoo.ru/ffod5eba
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEMIECTBA»

39 | Komtpomsnas pabora Ne2 mo Teme «Kuenopon. 1 1 0 Bu6smorexa LIOK https:/m.edsoo.ru/ff0d6342
Bonopoa. Boga»

40 Oxkcuapl: cocTaB, KiaccuduKaius, HOMEHKIaTypa 1 0 0 bu6mmoreka LIOK https://m.edsoo.ru/ff0d664e

41 Tony4eHue i XMMHECKHE CBOHCTB KHCIOTHBLX, 1 0 0 bu6moreka [1OK https://m.edsoo.ru/ff0d664e
OCHOBHBIX U aM(DOTEPHBIX OKCHJIOB

42 Ocnoanms: cocTas, kiaccupuianys, 1 0 0 bu6mmoreka LIOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [TonyueHnue U XUMHUYECKHE CBOMCTBA OCHOBAHUM 1 0 0 bubnuoreka LIOK https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kiaccudukariyisi, HOMEHKIIATypa 1 0 0 bu6mmoreka LIOK https://m.edsoo.ru/ff0dfee2

45 [lonyuenue u XuMHU4YECKHE CBOMCTBA KUCIIOT 1 0 0 bub6nuoreka LIOK https://m.edsoo.ru/ffOdfee2

46 Coumn (cpennce): HOMCHICTATYPa, crocodr! 1 0 0 bubnuoreka [{OK https://m.edsoo.ru/00ad9474
MOJTy4eHUs, XAMUYECKHE CBOWCTBA

47 lpaxrieckas pabora Ne 6. Pemenne 1 0 1 bub6nuoreka LIOK https://m.edsoo.ru/00ad9b7c

OKCIICPUMCHTAJIbHBIX 3a/Jia4 IO TCMC «OCcHOBHBIC
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KJIaCCbl HCOPraHUYCCKUX COGI[I/IHeHI/If/'I»

I'eneTnueckas CBA3b MCKAY KJIaCCaMH

48 . 1 0 0 bubnuoreka I{OK https://m.edsoo.ru/00ad9a50
HEOPraHWMYCCKUX COCIMHCHHIA
49 O06001IeHNe U CHCTeMAaTH3alns 3HAHUN 1 0 0 bubmmoreka [{OK https://m.edsoo.ru/00ad9cb2
50 Kontposbuas paGora Ne3 no Teme "Of,:,HOBHHe 1 1 0 bubnuoreka I{OK https://m.edsoo.ru/00ad9ela
KJIACChl HEOPTAaHMYCCKUX COCIIMHCHHIA
[TepBBIe MOTBITKA KIACCU(PUKAITUN XUMUYECKUX
51 sneMeHTOoB. [loHsATHE 0 TpyIax CXOIHBIX 1 0 0 bubmoreka [IOK https://m.edsoo.ru/00ad9ffa
JJICMEHTOB
52 g;ﬁﬁi:f;;;iiﬁ;gﬁg;; eﬁ;ﬁfﬂ?{?;?;;mmlwa 1 0 0 bubnmoreka [{OK https://m.edsoo.ru/00ada52c
53 [lepuo b1, TPYIIIbI, MOATPYIIIBI 1 0 0 bubnuoreka L{OK https://m.edsoo.ru/00ada52c
54 Crpoenne aTomoB. CoCTaB aTOMHBIX ACP. 1 0 0 bubnuoreka I{OK https://m.edsoo.ru/00ada342
H3oTtomsr
CTpoeHHe AIIEKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB Ilepuonnueckoit cuctemsr /1. U. 1 0 0 bu6moreka IIOK https://m.edsoo.ru/00ada6bc
Meuneneena
XapaKkTepruCTUKa XUMHUIECKOTO DJIEMEHTA TI0 €ro
56 nosioxkenuto B [lepuoanyeckoit cucreme . 1. 1 0 0 bu6mmoreka [IOK https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [leproauyeckoro 3aKkoHa JUIsl pa3BUTHS
57 Hayku U nipaktuku. JI. 1. MenaeneeB — y4uéHbIi, 1 0 0 bubnuoteka [{OK https://m.edsoo.ru/00ada96e
MeJaror U rpaXJaaHuH
58 DJICKTPOOTPULATENBHOCTS ATOMOB XMMHUECKHX 1 0 0 bubnuroreka L{OK https://m.edsoo.ru/00adaab8
3JICMEHTOB
59 HNonnas xumuueckas CBsi3b 1 0 0 bubnuoreka [{OK https://m.edsoo.ru/00adac34
60 KoBanenTHas nosjsipHasi XuMH4Y€ecKasi CBA3b 1 0 0 bubnuoreka [{OK https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoJisipHasi XMMUYecKasi CBsI3b 1 0 0 bub6nuoreka LIOK https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS 1 0 0 bubnuoteka I{OK https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINH 1 0 0 bu6nmoreka LIOK https://m.edsoo.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIIU 1 0 0 bubmuoteka I{OK https://m.edsoo.ru/00adb076
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KonTtponsnas padora Ne4 o reme «Ctpoenue

65 1 1 0 bu6moreka LIOK https://m.edsoo.ru/00adb486
aromMa. XMMHUYECKasi CBSI3b)
66 O06o001IeHe U CUCTEMAaTHU3aIMs 3HAHUMA 1 0 0 bubnuoreka I{OK https://m.edsoo.ru/00adb33c
67 O06o001IeHre U cCHCTeMaTH3alus 3HaHU ! 1 0 0 bubmmoreka [{OK https://m.edsoo.ru/00ad9cb2
68 O06o001IeHre U cCHCTeMaTH3alus 3HaHU ! 1 0 0 bubnmoreka [{OK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4
9 KJIACC
KoJsnyecTBo yacoB
Ne Tema vboKa K n DJIeKTpOHHbIe LU poBbIe
n/n yp Bcero OHTPOTILHBIC paKTHieckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 Hepuomueckuii saxkou. lepuopieckas cucrema 1 0 0 Bu6morexa IIOK https:/m.edsoo.ru/00adb59e
xuMmudecknx sneMmeHnToB . . Mengeneera
2 3aKOHOMEPHOCTH B M3MCHCHUH CBOHCTB 1 0 0 Bu6moreka LIOK hitps:/m.edsoo.ru/00adb6b6
XHUMHYECKUX 3JICMCHTOB IEPBBIX TPEX MEPHOJIOB
3 Knaccuduicanys u HOMEHKIIATYPa HEOPraHUHCCKIX 1 0 0 bu6mmoreka IIOK https://m.edsoo.ru/00adb7e2
BEIIECTB
4 Br el xumiieckor CBASH I THIIBT 1 0 0 bubnuoteka [{OK https://m.edsoo.ru/00adbac6
KPUCTATMIECKHUX PEIIETOK
Kontponbras padota Nel o teme «IloBTopenue u
5 yriyOJIeHHe 3HAaHUW OCHOBHBIX Pa3fesioB Kypca 8 1 1 0
KJ1accay
6 Kaacenuxaius xumiieckux peakiuid o 1 0 0 bubnuoteka I{OK https://m.edsoo.ru/00adbcb0
Pa3IMYHBIM PU3HAKAM
7 HoHsiTie o CkopoCTH XMMHHECKOH pEaiiH, 1 0 0 bubmuoteka I{OK https://m.edsoo.ru/00adbe9a
[ToHsITHE 0 TOMOTEHHBIX M T€TEPOTEHHBIX PEaAKIIHUIX
[TonsiTHe 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI,
8 BIIMSIOIINE HA CKOPOCTh XMMUYECKOHN peaKkiuu U 1 0 0 bu6mmoreka LIOK https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMHUECKOTO PaBHOBECHS
9 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 0 0 bu6mmoreka IIOK https://m.edsoo.ru/00adcade
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10

Teopus AEKTPOIUTHIECKOHN TUCCOIMALINH.
CunbHbIe U crabble AIEKTPOIIUTHI

bu6mmoreka IIOK https://m.edsoo.ru/00adcd68

11

HoHHbIE ypaBHEHHUs peaKkIuil

bubnuoteka [{OK https://m.edsoo.ru/00add448

12

XHUMHYECKHUE CBOMCTBA KUCJIOT U OCHOBAHUI B
CBETE MPEACTABICHUIN 00 AIEKTPOTUTHUECKOM
U CCOIMAIUNA

bubnuoteka [{OK https://m.edsoo.ru/00add5d8

13

XHUMHYECKHUE CBOMCTBA COJIEN B CBETE
MpEeACTaBICHUH 00 AIMEKTPOIUTUUECKON
IUCCOLIMAINU

bubnuoteka [{OK https://m.edsoo.ru/00add8b2

14

[TonsiTHE O THAPOIN3E COJIEH

bubnuoteka [{OK https://m.edsoo.ru/00add9d4

15

O000IIIEHNE U CUCTEMATH3AIINS 3HAHUN

bubnuoteka [{OK https://m.edsoo.ru/00addd12

16

[IpakTueckas padota Ne 1. «Pemenue
OKCIICPUMCHTAJIBHBIX 3a1a4»

bubnuoteka [{OK https://m.edsoo.ru/00addbfa

17

KonTponsnas padora Ne2 o teme
«INEKTPOIUTUYECKAS TUCCOMALUSL. XUMUUYECKUE
pEeaKIMK B PaCTBOPAX»

bu6mmoreka LIOK https://m.edsoo.ru/00addecO

18

OO6mrast XxapaKTepUCTHKA TaJJOTEHOB. XUMHUYECKHUE
CBOICTBa Ha MPUMEPE XJI0pa

bu6mmoreka [IOK https://m.edsoo.ru/00addfe?

19

XnopoBogopoa. CossiHast KUCIIOTa, XUMAYECKUE
CBOMCTBA, MOJIYYCHHE, IPUMECHCHUE

bu6mmoreka IIOK https://m.edsoo.ru/00ade104

20

[Ipaktrueckas padota Ne 2 o teme «Ilomydenne
COJISIHOM KUCIIOTBI, U3y4eHHE €€ CBONCTB

bu6mmoreka LIOK https://m.edsoo.ru/00ade348

21

Brranciaenus mo YpaBHCHUAM XUMHYCCKUX
peaKHHﬁ, CCJIM OJWH U3 PCArcHTOB JdH B H30BITKE

bubnuoreka [{OK https://m.edsoo.ru/00ade488

22

OO611as xapakTepucTuka aneMeHToB VIA-rpynmsl

bubnuoreka [{OK https://m.edsoo.ru/00ade64a

23

AnnorponHsle Moaudukanuu cepsl. Haxoxnenue
CEpBI U €€ COCIMHEHUI B IPUPOAE. XUMUYECKHE
CBONCTBA CEpBI

bubmuoteka [{OK https://m.edsoo.ru/00ade64a

24

CepoBoopos, cTpoeHue, GU3HIeCcKue 1
XUMHUYECKHE CBOMCTBA

bubmuoteka [{OK https://m.edsoo.ru/00ade802

25

OKCI/I,[[LI CCPBLI. CepHaﬂ KHUCJIO0Ta, (I)I/I3I/I‘-ICCKI/IC )41
XUMHWYCCKHEC CBOﬁCTBa, IMPUMCHCHUC

bubmuoteka I{OK https://m.edsoo.ru/00adea28
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26

XUMUYECKUE PEaKI|H, JIeKAIUEe B OCHOBE
MIPOMBIIIJIEHHOTO CIIOCO0a MOTy4eHHUsl CEPHON
KUCJIOTBI. XMMHUYECKOE 3arpsi3HEHHE OKPYKaIOIIeH
CpCabl COCAMHCHUSAMU CCPBL

bu6mmoreka LIOK https://m.edsoo.ru/00adec8a

27

Brrunciienne MaccoBoil A0JIM BbIXOJA TPOIYKTA
peakuuu

bubnuoteka [{OK https://m.edsoo.ru/00adec8a

28

OO11ast XapakTepUCTUKA AIEMEHTOB V A-TpYIIIbL.
A30T, pactipocTpaHeHue B IpupoJie, pUu3ndeckue u
XUMHUYECKHE CBOWCTBA

bubnuoteka [{OK https://m.edsoo.ru/00adeea6

29

AmMuak, ero (pu3nyecKue U XMuMUYEeCKHe CBONCTBA,
IIOJTY4EHUE U IPUMEHEHUE

bubnuoteka [{OK https://m.edsoo.ru/00adf004

30

[IpakTueckas padorta Ne 3 no teme «llomyuenue
aMMHAKa, U3y4YE€HHUE €0 CBOMCTB

bubmuoteka [{OK https://m.edsoo.ru/00adf180

31

A30THAas KuCI0Ta, €€ Pru3nueckue U XuMUYECKUe
CBOMCTBA

bubmuoteka [{OK https://m.edsoo.ru/00adf306

32

Hcnonb3oBaHuEe HUTPATOB U COJIEH aMMOHUS B
KaueCcTBe MUHEPAJIBbHBIX YA0OpeHUH. XUMUYECKOe
3arpsi3HEHUE OKPYXKAIOUIeH cpebl COeTMHEHUSIMU
a3zoTa

bu6moreka LIOK https://m.edsoo.ru/00adf518

33

docdop. Oxcua pocdopa (V) u pochopnas
KHCJIOTA, (GU3MYECKHE U XUMHUECKUE CBOMCTBA,
MOJTyYCHHE

bu6mmoreka LIOK https://m.edsoo.ru/00adf68a

34

Hcnonws3oBanue GocdaToB B Ka4yeCTBE
MUHEpaJIbHBIX yI00OpeHuil. 3arps3Henue
MIPUPOJIHOM cpenbl hochaTamMu

bubnmuoteka [{OK https://m.edsoo.ru/00adfc20

35

VYrnepon, pacnpocTpaHeHue B IpUpo/IE,
(buznyecKkue 1 XuMHUYEeCKHe CBOKCTBA

bubnuoteka [{OK https://m.edsoo.ru/00adfd9c

36

Oxcunpl yriaepoja, Ux pusnyeckre 1 XuMU4ecKue
CBOMCTBA. DKOJIOTMUECKHUE MTPOOIEMBI, CBSI3aHHBIE C
okcuJioM yriepoza (IV)

bubmuoteka [{OK https://m.edsoo.ru/00adfebe

37

YronpHasg KUCIIOTa U €€ COJIN

bubmuoreka [{OK https://m.edsoo.ru/00ae006¢

38

[Tpaktuyeckas padora Ne 4 mo teme "lloaydenue

bubmuoreka I{OK https://m.edsoo.ru/00ae027e
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yrieKkucioro raza. KauectBennas peakius Ha
kapOoHaT-uoH"

HepBOHa‘IaJII)HI)IC MOHATHUS 00 OPraHUYCCKUX

39 1 0 0 bubmuoreka I{OK https://m.edsoo.ru/00ae054e
BEIECTBAX KAK O COCTMHEHUSX yIriiepo/ia

40 Kpemunii u ero coequHeHus 1 0 0 bubmmoreka [{OK https://m.edsoo.ru/00ae080a
[Ipaktudeckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTANILHBIX 3a/a4 1o Teme «BaxkHeimme 1 0 1 bu6mmoreka [IOK https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl M UX COCTUHCHUS

42 Komrponbras pabora Ne3 no Teme «Baxneiume 1 1 0 bu6mmoreka LIOK https://m.edsoo.ru/00ae0el8
HEMETAJUIbI M UX COCTUHCHUS
OO0mmas XapakKTepUCTHKA XUMUYECKHX DJIEMEHTOB

43 — MeTanios. Merajumueckas Cssb N 1 0 0 bu6mmoreka IIOK https://m.edsoo.ru/00ael03e
MeTaJUTHIecKasi KpUCTaUTMIecKas penmeTKa.
DuU3NYECKUE CBOKMCTBA METAJIJIOB

44 gﬁ;ﬁ;ﬁiﬁ;ﬂ?&i;;g;:;IEE;;(%HH?I METAILIOB 1 0 0 bubmuoteka I{OK https://m.edsoo.ru/00ae1156
OO6mwme cnocoOs! moy4deHus: MeTauioB. CIUIaBhl.

45 E;‘;E;J;Ielgi ;g gﬁﬁﬁeﬁfg‘iﬁgﬁﬁm 1 0 0 Bu6mmorexa LIOK https://m.edsoo.ru/00ae1156
MIPUMECH

46 [ToHsaTHE O KOPPO3UH METAIIIIOB 1 0 0 bubnuoteka I{OK https://m.edsoo.ru/00ael278

47 IleTouHbBIC METAILITBI 1 0 0 bu6mmoreka LIOK https://m.edsoo.ru/00ael4b2

48 OKcHIbI ¥ THAPOKCHIBI HATPUS U KU 1 0 0 bu6mmoreka LIOK https://m.edsoo.ru/00ael4b2

49 meHO%HOSGMeHBHHe METAJLIBL = KB 1 1 0 0 bubmuoreka I{OK https://m.edsoo.ru/00ael15e8
MarHui

50 Baxxneime coeqTuHEHUS KaJIbIU 1 0 0 bu6mmoreka LIOK https://m.edsoo.ru/00ael5e8

51 O000111eHIE U CUCTEMATHU3ALUs 3HAHUN 1 0 0

52 JXKeéctkocTh BOJBI M clIOCOOBI €€ yCTpaHEeHHUs 1 0 0 bub6nuoreka LIOK https://m.edsoo.ru/00ae1886

53 Hpaxruteckas pa?om Ne 6 mo T,eMe "iEerocts 1 0 1 bubnmuoteka I{OK https://m.edsoo.ru/00aelae8
BOJIbI U METOJIbI €€ YCTpaHeHUs

54 AOMUHMI 1 0 0 bubmuoteka I{OK https://m.edsoo.ru/00aelc64
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55 AmboTepHbIe CBONCTBA OKCHJIA M THIPOKCHIA 1 0 0 bubmuoreka L1OK https://m.edsoo.ru/00aelc64
56 XKeneszo 1 0 0 bu6moreka L{OK https://m.edsoo.ru/00ae1d86
57 8ﬁ§HHH’ ruapokcn et u conm xenesa (1) u xenesa 1 0 0 bubnuoreka I{OK https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTEMATHU3AIIMS 3HAHUIMA 1 0 0
[Ipaktudeckas padora Ne 7. Pemenue
59 IKCIIEPUMEHTANIbHBIX 3a71a4 10 TeMe «BaxHenmue 1 0 1 bubnuoteka [{OK https://m.edsoo.ru/00ae3de8
METaJUIbl M UX COCIUHCHUS
BerurcneHus o ypaBHEHUSIM XHMHYECKAX
60 PCAKIIMH, ECIIH OJIMH H3 PEAr eHTOB JaH B H36HTKue 1 0 0 bubmuoteka I{OK https://m.edsoo.ru/00ae1750
WM COACPKUT MPUMECH. BrIurciieHus: MacCOBOM
JIOJTM BBIX0JIa TIPOAYKTA PEaAKIIHH
61 O06o06meHre U cHCTeMaTH3alns 3HAHUH 1 0 0
62 KonTponsnas pabora Ne4 no teme «BaxHeiine 1 1 0
METAJUTBI U UX COCTMHCHUS
63 BemecTsa u MaTepuanbl B OBCCAHCBHOH XKU3HM 1 0 0 bu6mmoreka IIOK https://m.edsoo.ru/00ae3f50
YelloBeKa
64 XHUMHYECKOE 3arpsi3HEHNE OKPYXKAIOMIEH Cpebl 1 0 0 bubnuoteka [{OK https://m.edsoo.ru/00ae4270
65 Ponb xumMuu B pemieHnn S9KOJOTHYECKUX TPOoOIemM 1 0 0 bubnuoteka [{OK https://m.edsoo.ru/00ae4270
66 O0001IeHre U cCUCTEMATU3ALNS 3HAHUN 1 0 0 bu6mmoreka LIOK https://m.edsoo.ru/00ae0d0a
67 O00011IeHne 1 cucTeMaTU3alus 3HAHUN 1 0 0 bu6mmoreka LIOK https://m.edsoo.ru/00adb33c
68 O00011IeHne 1 cucTeMaTU3alus 3HAHUN 1 0 0 bu6mmoreka IIOK https://m.edsoo.ru/00ad9ch2
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4
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