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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe denepanbHOil paboueil MTporpamMmbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPENnoJaBaHus yueOHOro mpeamMeTa « XUMHUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1Oaé€t TpeACTaBICHUE O IEAX, OOIIel cTpaTeruu
o0y4yeHUs, BOCHHUTAHWUS U PA3BUTUS OOYyUYAIONIUXCS CPEACTBAMHU y4eOHOrO
npeaMeTa, yCTaHaBIIUBAET o0s13aTeIbHOE peIMETHOE coJiepKaHue,
MpeaycMaTpUBaeT paclpesielieHe €ro Mo KiaccaM U CTPYKTYpUpPOBaHUE IO
pazneiiaM M TeMaM MPOrpaMMbl MO XUMHUH, OINpEIeNsieT KOJUYECTBEHHBbIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHTyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XUMHH C  Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
ocoOeHHOCTe O00ydYarouuxcsi, OMNpenensieT BO3MOXKHOCTH —TpeaMera s
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
porpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHusA, a TakkKe TpeOOBaHUM K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATENHHOCTH OOYYAIOMIErocsi MO OCBOEHHUIO
y4eOHOTr0 coliepKaHusl.

3HaHME XHWMHUHU CIY>)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GopmMupyeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHUAX
SHEPrud M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHUS TJIOO0ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM M SKOJIOTUYECKON 6€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMuUpOBaHUS KyIbTYphl IUYHOCTH, €€ 001Iel 1 (HYHKIIMOHATHHOM TPAMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommXxcs, HABBIKOB HX CaMOCTOSTENIBHOW Y4eOHOW JIeITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSETCSI OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHue 00y4arOIINXCS.

JlanHble HampaBieHUs B OOYyUYEHHWU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaK€HUEM 0a30BOM HayKH XMMHUHM HA ONPENIEIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYATIBHBIX TMOHSATUM XUMHUH, OCHOB
HEOPraHUYECKOM XUMHM W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUHN
OpraHUYeCKOM XUMHUHU.

Crpyktypa coaepkaHusi MPOrpaMMbl MO XUMHHU c(hopMHpOBaHA HAa OCHOBE
CUCTEMHOro mojaxona Kk e€ usydeHuto. CopeprkaHue CKIIaJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
NOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX IMPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YUYEHHS O CTPOECHUHU aTOMa U XUMHUYECKOU CBS3H;

— TMpeACTaBiIeHUN 00 DIEKTPOJMTHUYECKOW JUCCOLMAIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA paccMaTpPUBAIOTCS HAa OCHOBE AMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K Jpyromy, BBINONHAS (YHKIIUU OOBSCHEHUS W TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl MO XUMHU  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOoJaM MO3HaHUsS B Hayke. V3ydeHue XUMHU NPOUCXOAHUT C IPUBICUECHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buomnorus. 5—7 knacce» u «duznka. 7 Kiacey.

[Ipy w3ydeHWW XUMHH TPOUCXOAUT (OPMHUPOBAHHWE 3HAHWA OCHOB
XUMUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMM CHUCTEMBbI XUMHUUYECKHX
3HAHUM — Ba)KHEWIIUX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETHUYECKUX IMOJOKEHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM MeETOAaM I[IO3HAHMS TPU HW3YYEHUH BELIECTB M
XUMHYECKUX peaKlyii, B (pOPMUPOBAHUU U PA3BUTHUU MO3HABATEIIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIIENI0BATEIbCKON
NEeSATENbHOCTH, OCBOEHMHU MpaBuil Oe30macHoro oOpalieHus ¢ BEllecTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKKUe 1IN, KaK:

— (GopMHpOBaHHE MHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HAmnpaBlI€HHOCTh OOyYEeHHMs] Ha CHUCTEMaTH4YecKoe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TMO3HABATEIbHOM JeATEIbHOCTH, HAyYHBIM
METO/IaM MO3HaHHs, (GOPMHUPYIOINIUM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEW K
XHMHWH;

— obecrnieyeHne yCclIoBUM, CIIOCOOCTBYIOMINX MTPUOOPETEHHUIO 00yUYatOIIUMHUCS
OMbITAa Pa3HOOOpPa3HOM NEATETbHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE JUIs
Pa3ITUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh UM OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHUpa, HCMOJb3Yysd 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOW >KU3HU H
TPYZOBOU JAEATEIbHOCTH;

— ¢opMupoBaHue y O0OyYaloOlmUXCs TYMAHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS TEHHOCTH XMMHYECKMX 3HAHUU [JIs1 BBIPAOOTKH HSKOJIOTUYECKH
1eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B IIENAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWMIS U HANPaBICHHOCTH JabHEHUIIETrO
oOyJeHHUSI.

OOmiee YuCIO YacoB, OTBEAEHHBIX MJS M3YUYEHHs] XUMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHaYaIbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. PuU3MUECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsiTHEe O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnioco0slI pa3zjeneHust cMecen.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUEe 3JIeMeHThl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAass aTOMHasi Macca.
OTHOcuTeNnbHAs MOJICKYJISIpHAs Macca. MaccoBas 10151 XUMHUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemecTtBa. Momnb. Monsipaas macca. B3anmocBsi3b KoauuecTsa,
Macchl W 4HCJIAa CTPYKTYPHBIX €IUWHMI] BemecTBa. Pacuérel mo ¢opmyiam
XUMUYECKUX COSTUHECHUM.

dusnyecKkue U XUMHUUYECKHUE SBJICHHUS. XUMHUUYECKasl peakius U e€ MPU3HAKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBWiaMu paboThl B 1abopaTopuu U
npuémMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpPYAOBAHUEM, U3YyUEHHUE M ONHUCAHHE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOICHHE
¢usznuecknx (TUIaBI€HME BOCKA, TasHUE JIbJla, pAcTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJIbl) U XMMHYECKUX (FOPEHHUE CBEYH, MPOKAJIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMMCaHUE TMPU3HAKOB MPOTEKAHMS XUMHUUYECKUX pEaKUMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUAOM Oapus, pa3ioKeHHUEe THIPOKCUAA
meau (I1) mpu HarpeBaHuM, B3anMOIeiCTBHE Keje3a ¢ pacTBopoM conr menu (11),
M3y4eHHE CMOCOOOB pa3/elIeHus CMECeil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBIIApUBAHUE, NTUCTUWUIAIUS, XpoMaTorpadus, MPOBEJICHIE OYNUCTKUA IMOBAPECHHOM
COJIM, HAOIIOJEHWE W  ONHCAaHUE  Pe3yJbTaTOB  MPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIed MOJEKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe M HEOPraHUYECKMX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucioposa — 3JI€MEHT U MPOCTOE
BemiecTBo. HaxoxkaeHue kucimopojna B mpupojie, (HU3NYECKUE U XUMHYECKUE
cBoiictBa (peakuuu ropenusi). Oxcunbl. I[lpumenenue xkucinopona. CrnocoOsl



MOJIy4YeHUsT KUCIOpoJa B JabopaTopuud U MPOMBIIUIEHHOCTH. Kpyrosopor
KHciopozaa B mpupoe. O30H — auIoTponHas MOoAU(PUKALMS KUCIOPOIa.

TeroBoil >PQPeKT XUMUYECKON peakluu, TEPMOXMMHYECKUE YpaBHEHMS,
9K30- M DJHJIOTEPMHUYECKHE pPEaKuMu. TOIUIMBO: Yrosib M MeETaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snemeHT u mpoctroe BemecTtBo. HaxoxaeHue BoOmopoaa B
npupojie, (GU3MYECKHME U XUMUYECKHUE CBOMCTBa, MPUMEHEHUE, CIOCOObI
nonyyeHus. Kucnotsl u conm.

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

Oduznueckue CcBoMCTBa BOAbL. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J11 BEUIECTBA B PaCTBOPE. XMUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponb pacTBOpOB B mpHpojie U B KU3HU 4YesIoBeKa. KpyroBopoT BoJbI B MPUPO/IE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenunenuil. Okcupanl. Knaccudukarus
OKCUJOB:  coyieoOpa3ytoniue  (OCHOBHBbIC, KHUCJIOTHblE, aM@oOTepHble) W
HecoseoOpasyromue. Homenknatypa okcumoB. @PuU3WYeCKHM€ U XUMUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcunoBanusi. Kiaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkiaTypa ocHoBaHui. DPU3NUECKME M XMMHYECKHE CBOWMCTBA
ocHoBaHuil. [losryueHrne OCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. Ouszndeckue u
XUMHYECKHUE cBoMcTBa KHciaOoT. Psan aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOAa, HAOIIOJCHHE
B3aMMOJICCTBUSL BEUIECTB C KHUCIOPOJAOM U YCIOBHUS BO3HHUKHOBEHUS U
NpekpanieHus TopeHus (Mokapa), O3HAKOMJIEHHE C oO0pas3laMu OKCHIAOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpPAHHME, pACMO3HABAaHWE W H3yUYCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTere Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HMCIOJIb30BaHUE BHUJAEOMATEPUAIOB), HabM0IeHHe 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOAECHCTBUE BOJABI C METAJJIAMHU
(HatpuieM ©  KaiubleM) (BO3MOXXHO  HCIIOJb30BaHUE  BUACOMATEPHUAIIOB),



UCClieIOBaHUE OOpa3lloB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuaa meau (II) ¢ pacTBopoM cepHOW KHCIOTHI,
KUCJIOT C METaUIaMH, PEAKUUN HEUTPAIU3alUU, MOJIYyYEeHUE HEpPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lady no TeMe «BakHelnne KIacChl HEOPraHUYECKUX
COCMHECHUN.

Hepuoanuecknin 3axkon u Ilepuoamyeckas cucreMa XHMHYECKHUX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IIEJIOYHBICE W IIEJIOYHO3EMEIbHbIE METaJIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(POTEpHBIE OKCHUIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuomnas W JIMHHONEpHOIHAs  (oOpMBI
[Tepuonuueckoit cucrtembl xumuueckux snemeHToB /. . Menneneea. [lepuoabl
U rpynnbl. PU3NYECKUM CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB INEepuUoja U
IPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000704YeK aroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
[Tepuonnueckoit cucremsl [[. M. Menneneea. XapakTepuUCTHKA XUMHYECKOTO
3JIEMEHTA 110 €Tro MoJIoKeHUIo B [lepuoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIIaM U IEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB 1A pa3BUTHsA Hayku W mpaktuku. Jl. M. MenaeneeB — y4€HbIl U
rpaXk1aHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lloHHas CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpaMU KHUCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakiyu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemunie ceasu



Peanuzanus MeXNnpeaIMETHBIX CBA3€d MPU U3YYEHWH XUMUU B 8 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAayYHBIX
MOHSATUN, TaK U TOHSATHUM, SIBIASIOIINXCS CUCTEMHBIMH JIJI1 OTJAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO61mue ecTeCTBEeHHO-HAYUYHbIE MOHITHUS: HAay4YHbId (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KilacCUPUKAIMSA, NEPUOAUYHOCTh, HAONIIOJEHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBICHUE.

®dusnka: maTepusi, aTroM, OJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUNA 3apsil, BEIIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PU3MUYECKUE BEIUYHMHBI, €IMHUIIBI
U3MEPEHUS, KOCMOC, ITAHETHI, 3BE3/1bI, CONHIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJIbI,
MOJIE3HBIE UCKOIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO U XxXUMHYecKasi peaKkuus

[lepuonuueckuii 3akoH. [lepronuueckas cucreMa XUMHUECKUX 3JeMEHTOB /1.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX D3JIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KaJlMs, KalblLMs U UX
COCIMHEHUI B COOTBETCTBHHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATYpa HEOPTraHUYECKUX BEHIECTB. XUMUUYECKUE
CBOMCTBA BEILIECTB, OTHOCAILIMXCA K pa3IWYHbIM KjlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTy
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHHIO CTETICHEW OKUCICHUS XMMHUYECKHX IJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyecko peakuuu. [loHaTre 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKHX peakiusax. [[oHATHEe O TOMOTEHHBIX W TE€TEPOTCHHBIX
peakuusx. llonstue o karamuse. [IonsTue 0 xumuueckoM paBHoBecuu. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIMU U TMOJO0KEHHUE XUMHUYECKOTrO
PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaKkuu. CocraBiienue YpaBHEHU



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JNEKTPOIUTHYECKON AUCCOUUALIMN. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOLUMALMU BELIECTB C PA3JIUYHBIMHU BHUIAMU
xumuyeckoi cBsizu. CreneHs auccorumanuu. CUIbHBIE U C1a0ble SJEKTPOTUTHI.

Peakiiuu nonHoro oOMeHa. Y cinoBus MpoTEKaHUsST peakIuii HOHHOTO OOMEeHa,
IIOJIHBIE W COKpAIIEHHBbIE HOHHBIE YypaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMW U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KadecTBeHHbIE peakiiui Ha MOHBI. [IoHsATHE O TUAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTaUioB (rpadura u anMasa), CIOKHBIX BEIIECTB
(x;mopuma HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeakinu
OT BO3JEHUCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE AICKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECCa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHME BHJIEO MaTepUajioB), TMPOBEJICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKK  MPOTEKAHUS  peakuuid HMOHHOro  oOMeHa
(o6pa3oBanue ocajaka, BbIJIEJIEHHE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IIPUMEPBI  OKUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakuuu pasjoKEeHHs, COSIUHEHUS), pACIIO3HABAHNE HEOPTaHUYECKHUX
BCIIECTB C INIOMOLIBK0 KAYECTBEHHBIX pEaKkUUid HAa  HWOHBI, pEILICHUE
AKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreéHOB. XMMHMYECKHE CBOMCTBA Ha MOpPUMEpPE  XJopa
(B3auMozeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OPraHM3M 4YeJIOBeKa. BakHelmue XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mras xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CTpoeHue W (PU3NUECKHe CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAa U Cephbl. AJUIOTPOINHbIE MOAUDUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOIOpOAd, CTpOeHHE, (PU3NYECKUE U
XUMUYeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTAaBUTENN KHUCIOTHBIX OKCHUIOB.
CepHas kuciota, (HU3WYECKHME MW XHMHUYCCKHE CBoWcTBa (00mmMe Kak
MpEeACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE pEaKIluy,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CHoco0a MOJYYEHUS CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCAOTHI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEJUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIoIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEAOTBPAILCHUS.

OO6mas xapaktepuctuka 31aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, paclpoCTpaHEHUE B NPUPOJE,
dbuzndeckue u xumMuieckue croiictea. Kpyrosopor azora B npupoje. AMMHUAK, €ro
dbu3nYecKue 1 XMMUYECKUE CBOMCTBA, MojydeHue u npuMmeHenue. Coir aMMOHUS,
X QU3HYECKHE U XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYECKUe U XUMHUUYECKHE
cBoicTBa (0OIIME€ KakK TMpPEeACTaBUTENsl Kjacca KHCJIOT U CHenudpuyecKue).
Hcnonw3oBanne HUTpPATOB M COJEH aMMOHHS B KadyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JAyXa, MOYBbl M BoA0EMOB). docdop,
ajoTponHeie Moaudukanuu Gochopa, GUMUECKHE M XUMHUYECKUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATBHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJIEHHUS.  YIJIepoa,  aUIOTPOIHbIE
Moau(UKALMK, PACHPOCTPAaHEHHE B TMpuponae, (HUIUYECKUE U XUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupoae. Okcunbl yriepoaa, ux
¢uznueckre M XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYEeCKHUEe MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a T100ambHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa B €€ CONK, X (PU3NUECKHue U XUMUUYECKHE CBOMCTBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHIATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHECHHIX
yraepojaa (MeTaH, 3TaH, STUICH, alleTUJICH, dTaHOJ, TTUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HCTOYHUKK YTIAEBOAOPOAOB (yroyib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIILICHHOCTH.
[TorsiTHE 0 OMOJIOTHYECKHN BaXKHBIX BEIIECTBAX: XKHUpaX, OeIKax, yriaeBojgax — U X
poi B OKM3HM 4UeJOBeKa. MarepuaabHOE €IWHCTBO OPTaHHYECKHX |
HEOPTaHUYECKUX COCTUHEHUN.

KpemHunii, ero ¢usnueckne W XUMHUYECKHE CBOMCTBA, TMOJNYYCHHE W
npumenerne. CoenuHeHHMs KpeMHHs B mpupoje. OOmme mpeacTaBieHus o0
okcuse kpemuus (1V) n kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAaHHE B
OBITY, B TIPOMBIIINICHHOCTH. BakHeHIne cTpouTeIbHbIE MaTepHalibl: KepaMuKa,



CTEKJIO, LIEMEHT, 0eToH, xkene300eToH. [Ipobiembl 0€30MacHOrO HCIOJIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHUE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMM Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCJAMHEHUM (BO3MOXKHO KCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpazmamMmu  ceppl U €€ coeAUHEHUSIMH  (BO3MOXXHO  HMCIOJIb30BaHUE
BUJIeOMaTepuaoB), HaOOIeHUE Tpoliecca OOYTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cyibdar-
MOH W HaOJIOJIeHHE Mpu3Haka e€ MPOTEeKaHWs, O3HAKOMJICHHE C (HU3UYECKUMU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHE,
coObupaHue, paclo3HaBaHWE MW W3YYCHHUE CBOWCTB aMMHaKka, IPOBEIICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHMS U (GochaT-uoOH U U3YUYEHUE MPHU3HAKOB
UX MPOTEKaHUs1, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANIMYECKUX pemETOK anMasza, rpadura, QysuiepeHa, O3HAKOMIJICHHE C
poIecCOM  acopOlIMKM  pacTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM TMPOTUBOTa3a, MOJIyYyeHUue, coOMpaHue, paclio3HaBaHUE U M3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNUE KaYyeCTBEHHBIX peakiuidi Ha KapOoHAT U
CWIMKAT-UOHbBl W UW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPONYKIUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEUIEHWE HKCIEPUMEHTAIbHBIX
3az1a4 no teMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO6mast xapakTePUCTUKA XUMHUUECKHX AJIEMEHTOB — METaJNIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xuMudeckux osiaemeHroB [, .
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasi CBA3b U
METAJUIMYECKasl  KpHUCTAINIMYecKass  pemeérka.  DIEKTPOXUMHUYECKUUA  psif
HanpsHKeHU MeTamnoB. Ousnyeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0Iue
crnocoObl ToyyeHus MeTawioB. [loHsATHE O KOppO3WHM METaIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIILICHHOCTH.

[Ileounble MeTauibl: MoJiokeHUe B [lepruoamyecko cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B MPHUPOJE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



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

[IlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMW: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxHelmue coequHeHus] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMN: IOJIO)KEeHUE B [leproanueckoi CUCTEME XUMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. dusndeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuonndeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOEHHE aToMa, HaxOXXJIeHUE B npupoae. Pusnyeckue Hu
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C 00pa3llaMd METAJIOB W CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, M3Y4YEHUE PE3YyJbTAaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIMSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS Kelie3a B KUCIOPOJE
(BO3MOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHKME U ONMKCAHHKE MPOILECCOB OKPAIIMBAHHUS
IUITAaMEHU WOHAMHU HATpus, Kalud M KalblUsd (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemectBa m marepuansl B IOBCEIHEBHOW >XW3HU 4YeJOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. IlepBas momoib mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYyXkarolleh cpenbl (IpeaesibHas AOMyCTHMAast
KOHIIeHTpanus Beulects, nainee — [1JIK). Ponp xumMuu B penieHnn 3K0JIOrM4ecKux
mpo0aem.

Xumuueckuit IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemmunie ceasu



Peanuzanmst MeXMpeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMUX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK ¥ TIOHSITHH, SIBISIIONTUXCSI CUCTEMHBIMHE JIJIST OTICTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCU(UKAIUA, TEPUOIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJEIb, SBIICHHUE, IMTAPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wMaTepwsi, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
W30TOMBI, PaJMOAKTUBHOCTb, MOJICKYJIA, DJICKTPUYCCKUN 3apsjl, MPOBOJIHUKH,
TOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHYECKAs
pemérka, CIUiaBbl, (PU3WYCCKUE BEIUYHMHBI, CAMHHIIBI U3MEPEHUS, KOCMHUYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, ObIxaHue, Owocdepa, IKOCHUCTEMa, MHHEPAJIbHbBIC
yI0OpEHUSI, MUKPOA3JIEMEHTBI, MAaKPOAJIEMECHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE TMOPOJBI,
M0JIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHM W HOPMaMH TIOBEJCHUS M CIHOCOOCTBYIOT IpoOIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COI[MATTU3AIIUN 00YYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAUA W
pacuIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcCJeJHuI0, MOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIbCKOM,  TBOPUECKOM W JPyrux  BUIAX
JESTEHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TpH
BBIMIOJTHEHUU YYE€OHBIX, TIO3HABATENbHBIX 3374, BBIMOTHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHUE U TIOCTYNKHA CBOMX TOBapUUIEH C MO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKHE MPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKkiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM W COCTAaBIISIIOLINE
OCHOBY JJIsl TIOHUMAaHHMsI CYIIHOCTA HAay4YHON KapTUHBI MUpA, IPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUHU MO
XUMHUH, HEOOXOAMMBbIE MJi1 OOBSICHEHUS HAOII0Ia€MbIX IPOIIECCOB U SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHBIMHU TEKCTaMH, CIPaBOYHOMN



JUTEPATypPOr, JTOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

MHTEpPEC K OOYYEHHMIO M TMO3HAHUIO, JHO0O3HATENIbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOydYeHHUS B
JTaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KM3HU, OCO3HAHHE ITOCIICICTBHA H
HETMPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOIICHHSI aTKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMU B OBITY U PEAIbHON KU3HU;

5) TPy/10BOro BOCIIUTAHMS :

UHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO MPOodEeCcCHii U Tpyaa Pa3IMdHOTO PoJa,
yBOXCHUEC K TPYAy W pe3yJibTaTaM TPYIOBOH ACATCIBHOCTH, B TOM 4YHCIIC Ha
OCHOBE TPUMEHEHUS NPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYaAJTLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHMsI ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCUOHAIBHON ESITEIbHOCTH U Pa3BUTUSL HEOOXOUMBIX YMEHHIH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOQPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHUE [IEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydYaeMble MPU HU3YYCHUH XUMUHU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEW MPUPOJIHOU CPEOH, JJIsI OBBIIIECHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJEM M IMyTeH WX pEeHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTHYECKOTO MBIIIJIEHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pPE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIAI, TUTIOTe3a, (aKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYToe€.), KOTOPhIC
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IIEIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJISATHBHBIE), KOTOpblE 00O€cneunBaroT (GopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HAHUMW: PAaCKPBIBATh CMBICI XMUMHUYECKUX TOHSATUN (BBIACIATH UX XapaKTEPHbIC
MIPU3HAKU, yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU TMOHITHUSIMH), UCIIOIH30BATh
MOHATHUS JUIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATH OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYUHHO-CIIEJICTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIE, 10 aHAJIOTUH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMeTHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCTIOIb3yeMbI€ B XHUMUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOM peakKIMy — MPHU PEIIeHUH Y4eOHO-TI03HABATENIbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBIABISATH U XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUi,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIECICTBEHHBIE CBSI3U |
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eMCTBUA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
POBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBbIX CYKJICHHUII;

NpUOOpETeHNE ONbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEICHUIO
VUCHHUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaOmoIaTh 3a XOJOM Mpollecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yibTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJBI 10 pe3yJibTaTaM NPOBEAEHHOTO OMbITA, UCCIEA0BAHUS, COCTABIATh OTUET
0 MpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHUE BbIOMpATh, AHAIMU3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIUIO
Pa3TUYHBIX BUAOB U (OPM MPEACTABICHUS, TTOTyIaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPAaBOYHBIC
nocobusi, pecypcol MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAILIHIO;



YMEHHE NPUMEHSTh PA3JIMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMaIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBINOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEEAEHHOrO TUIA, MPUOOPETEHUE OIbITA B
00JaCTM  MCMOJB30BAHMUS  MH(POPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (pOpMY IpeacTaBlieHus UHOpMauu U
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
IpyruMH popMaMu rpauku U UX KOMOMHALUSAMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIEeI0BATEIbCKON ACATENBHOCTH MH(DOPMAILIMIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHukaTHBHBIE YHMBepcaIbHbIe YUeOHbIe e CTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEILHOM
NEATEIbHOCTH B YCTHBIX W IIMCbMEHHBIX TEKCTax; JAenaThb MPEe3EeHTALHIO
PE3YNIbTATOB BBIMOJHEHUS XMMUYECKOI0 IKCIEepUMEHTa (J1abopaTopHOro OTbITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIIEIOBATENIbCKOM  JEATEIbHOCTH MpPU  PELICHUU
BO3HUKAIONIMNX MPOOJieM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiui (00CyXJIeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U APYyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE N1eCTBHS:

YMEHUE CAMOCTOSITENIbHO OINPENENATh LENU AESTEIbHOCTH, IJIaHUPOBAThH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbonee 3(hPeKTUBHBIE CIIOCOOBI PEIICHHUS YYeOHBIX U
MO3HABATEIbHBIX 3aJlady, CaMOCTOSITEJIbHO COCTAaBIIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JCHUCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pE3yJbTaTa 3asBJICHHOM LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAracMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JaHHOM (eaepanbHON paboueld MporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYaIOIMMUCSA HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, creuudpuueckue s OpeaMeTHor obnactu  «XuMus», BUIbI
NEATENIBHOCTA IO  MOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEPIPETAlUU,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOyuenus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPOJAHAS ), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKas peakius, KiacCUuPUKAIUs peakiuil: peakiuu
COCIMHECHUSA, PEAKLUMH PA3JIOKEHUS, PEAKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasi CBS3b, MOJAPHAs W HEMNOJIApHas KOBAJIEHTHAsl CBS3b,
WOHHAs CBSi3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MaccoBas J0Jid BEIECTBa
(IpoIieHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH U
MIPUMEHSTH 3TH MOHATHS IPU ONMCAHUM BEIIECTB U UX PEBPAICHU;

e HCMOJb30BaTh XMMHUYECKYIO0 CHMBOJIMKY JJI COCTaBJieHUSA GOpMYIl
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIINN;

e OIpEEATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKWCJEHMsI  JJIEMEHTOB B  OHWHApHBIX  COCIUHCHHSX,
MPUHAJIC)KHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COCIUHEHHH I10
dbopmynaM, BHUA XUMHYECKOW CBS3M (KOBAJICHTHass W HWOHHAas) B
HEOPTraHWYECKUX COCAUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TOHHUMAHUE TEPHOJAUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX DAJIEMEHTOB OT MX MOJIOKEHHA B lleproguyueckon CHCTEME,
3aKOHOB COXPAaHEHHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTAIPO;

e OIMCHIBAaTh M XapakTepu3oBaTh TaOmuuHyro (opmy Ileprogmyeckoi
CACTEMbl XUMHWYECKHX DJJIEMEHTOB: pPa3jinyarh MOHATUSA «IJIaBHaA
noarpynna (A-rpymnmna)» u «mnodounas noarpynmna (b-rpymnmna)», Manele u
OOJIbIIIE TICPHOJIBI, COOTHOCHUTH OOO3HAUCHHS, KOTOPBbIC HMEIOTCA B
tabnune «llepuonnueckas cucrema xumudeckux osiaementos . U
MenpaeneeBay C YUCIOBBIMHA XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, 00IIee YUCIO 3JIEKTPOHOB
U pacnpeereHre uX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTAaBy Y4YacTBYIOIIMX B pPEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIHME XUMUYECKHE CBOMCTBAa BEIIECTB
Pa3IUYHbBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MUX KaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM NPOTEKaHUS XUMUYECKUX TMPEBpPALIECHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MAaCCOBYIO JIOJIKO BEILECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITH OCHOBHBIE OIEpaIliy MBICIUTEIbHON AESTENIbHOCTH — aHAIU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHHE NPUYMHHO-CJIEICTBEHHBIX CBA3€M — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyUYHbIE METO/bI
No3HaHUsI — HaOo/IeHne, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
1abopaTopHbIM 00OpYAOBaHHWEM, a TaK)Ke TpaBuUiIaM oOOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJXYYECHUI0O U COOMpAHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€ pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIIEJIOYEH M KMCIIOT C OMOIIBK MHJIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xonIy oOydenus B 9 Kj1acce mpeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHITHUH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJEKyJla, HWOH, KaTUOH, aHUOH, IMPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PEaKInsi, XUMHUIECKasi CBSI3b, TETUIOBOH A dexT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs] JTUCCOLMALMS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEAKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHWE W  BOCCTAHOBJICHHE,
amotponusi, aMmpOTEPHOCTh, XUMHUECKasd CBsI3b (KOBAaJICHTHAs, MOHHAs,
METAJUTMYECKasi), KpPUCTAJUIMYECKasl pEHIETKa, KOPpPO3Hs METAILIOB,
CIJIaBbl, CKOPOCTb XHWMHYECKON pEaKUuH, NPEAEIbHO JIOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHSATUU U
NPUMEHSTH 3TU NMOHATHS MPU ONKMCAHUU BEIIECTB U UX MPEBPALCHHUIA;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINN;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNeNéHHOMY KJIacCy COEQUHEHUN 1Mo ¢opMyinaMm, BUJ XUMUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALIMYECKOU
PELIETKHM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. W. MenneneeBa u
JEMOHCTPUPOBATh €ro TOHUMAHHME: OINUCHIBATh M XAPaKTEPU30BaTh
Tabiuunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyarth MOHSATUS «rjaBHas noxarpymnna (A-rpynma)» U «nobodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003Ha4YeHUsS, KOTOPBhIE HMMEIOTCS B TEPUOJAMYECKON Tabmmie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsja  sjapa, oOIee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue WX T0 DJIEKTPOHHBIM CIIOSIM), OOBSICHATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MajlblX IEPUOAOB U IJIaBHBIX MOATPYIIL C YUYETOM CTPOCHUS HX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE pEaKlIHMH (M0 YUCIY M COCTaBY Y4YaCTBYIOLIUX B pEaKIUU
BEIIECTB, MO TETUIOBOMY 3(pPeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUICCKUE
CBOWMCTBA MPOCTBIX M CIOXHBIX BELIECTB, MOATBEPKAAs OINKMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPAaBHEHHS BJEKTPOJUTUYECKOM JHUCCOLMALIMMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHS pPEaKIil, TMOATBEPKAAIINX CYIIECTBOBAaHUE
TeHETUYECKON CBSA3M MEXK/y BEIIECTBAMH Pa3IMYHBIX KJIACCOB,;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIHii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUA B Pa3IMIHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMMHYECKOTO »JJIeMeHTa 1o ¢opMmyne
COCMHEHWsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUUYECKOW  MOCYAOW  H
1abopaTopHbIM 00OpYJOBAaHMEM, a TaKKe TMpaBuia oOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUH C HWHCTPYKIHMSAMH TIO BBIOJTHCHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEaKIMH, MOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BELIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
noaua-, kapOonat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M MOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEILHON AESTEIbHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEeMaTH3allMI0, BBISBIICHUE
PUYHUHHO-CIICJICTBEHHBIX CBSI3€M — [JI1 M3Y4YECHHs] CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HAOJIIO/ICHNE, M3MEPEHUE, MOJCIMPOBAHHUE, DKCIEPUMEHT (peaslbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (pPOBbBIE)
n/n TeM MPOrpaMmabl Bceero Konrpoanunie Tpakruyeckue o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTshI
Paznea 1. IlepBoHayasibHble XUMHYECKHE MOHSATUSA
XuMusa — BaxkHas 00J1acThb
11 €CTEeCTBO3HAHUS U 5 5 bubmmoreka [{OK
MPAKTUYECKOUN ACATEIbHOCTH https://m.edso0.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazaeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 3 1 bu6mmoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuoreka [JOK
HEOPraHUYECKUX COCAUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumuideckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [JOK

31 XAMHYECKHX d5ieMeHToB 1. U. ! https://m.edsoo.ru/7f41837c
MenpneneeBa. CtpoeHue atoma
XumMu4decKas CBS3b.
3.2 OKHUCIUTEIBHO- 8 brbamorexa HOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC pCaKIINN
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmmoreka LIOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KosamnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypchbl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubnuoreka [IOK
' peaxiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] AUCCOIUALIHSL. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOPaX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' S https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmmorexa [JOK
' PYITHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
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

Pazgen 3. Meraiibl 1 UX COeTUHEHU S

. bubmmoreka [JOK
3.1 Obmpe cBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COEIUHEHUS 16 httos://m.edso.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpyskamomnias cpeaa
41 B oBeKa 3 bubmmoreka [IOK
' CHECTRA I MATCPHAIIE! B IKHSHI 21 https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
p 06 BheMS 3 bu6moreka [IOK
C3CPBHOC BP https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [lonsiTHe 0 MeTOaxX MO3HAHUS B XUMUU 1 Bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas pabota Ne 1 «[Ipasuia
3 paboTHl B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOparieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTIOBaHUEM
Yuctele BemecTBa u cMecu. CriocoObl bubmuorexa [JOK
4 . 1
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a N PHMEp https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBAPEHHOM COJIH)»
bu6mmoreka [JOK
6 ATOMBI H MOTICKYJIbI L https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubnuoreka [JOK
(CUMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cloXHBIE BElleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
mmrieckas popuysa. BasenTrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKUX JICMCHTOB
OTHOcUTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecrBa. MoJib. bubmmoreka [{OK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 Pu3nuecKue 1 XMMHYECKHE SIBJICHUSI. bubmuorexa [JOK
XuMuUecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaHUSA bubnuoreka [IOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaTu4ecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHUSAM XUMHUYCCKUX Bubmmorexa [IOK
B N M https://m.edsoo.ru/ff0d5708
peakmit
Knaccudukanuss XaMU4ecKuX peakiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorexa HOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtposnrHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KACI0POJLA (pEAKiLii OKACIEHIL, htps://m.edsoo.ru/ff0d4614
ropenue). [Torsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TemoBoii 3¢ ekt xumMuueckoin
24 peaxkuuu, IOHATHE O bubnuorexa [JOK
TEPMOXMMHUYECKOM YPABHEHHUH, DK30- U https://m.edso0.ru/ff0d4790
SHIOTEPMHUYCSCKUX PEAKITUIX
TormmBo (HedTh, yroiab U METaH).
25 3ar HSHGI-EI/qu];OS . a, CIIOCOOBI iro Bubmmorexa [JOK
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «ITonmyuenue u cobupanue Kucaopoaa Bubmmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ffod4ddo
28 du3ndecKknue U XMMHUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenne Bogopoaa https://m.edsoo.ru/ffod4ddo
bubmuoreka [JOK
29 I1
OIUITHE O KHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crnioco6bl nosryyeHus BOAOPOaa B bu6nuoreka [IOK
J1a00paTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o teme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmunoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYeCTBa

33 BEIIECTBA ra3a I10 €ro U3BECTHOM bubmmorexa [TOK

. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brurunciienns 006EMOB ra3os 10

34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B

35 ®Ou3nvecKrue U XMMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBaHui. [loHsarue 00 bubnuorexa [IOK

36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HachieHnsie

37 M HEHACKIIIEHHBIE pacTBOPHL. MaccoBas bubmorexa HOK

Hl P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 mo Teme

38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [JOK
omnpeaeEHHON MacCOBOU 0Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KontponbHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
OKcuapl: coCTaB, KiaccuduKamus, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyueHnue 1 XuMUYECKHE CBOWCTBA

41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmiorexa LHOK

’ p https://m.edsoo.ru/ff0d664e
OKCHUIOB
42 OcHoBaHusI: cOCTaB, KIaccuuKaius, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnue u XuMHU4eCKHE CBOMCTBA bubmmorexa [IOK
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee?
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeauue): HOMEHKIIATypa,
46 CHOCOéI)II) I10JI )eHI/H[ XI/IMI/I‘IZSKI/IG bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[Ipaktuueckas padota Ne 6. Permenue
SKCIIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [IOK
a7
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
48 I'eneTnueckas cBsI3b MEXY KJaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001Ienre U cucTeMaTH3alys 3HAHUH
m . https://m.edso0.ru/00ad9ch?2
KonTtponbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa LHOK
. P https://m.edsoo.ru/00ad9ela
CcOoeMHEHMI
[TepBbie MOTBITKHM KIacCUPUKAITIT
51 XUMHYECKUX deMeHTOB. IToHsTHE O bubmiorexa LOK
i https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aK0H U
52 [lepuoanueckas cucTeMa XUMHYECKUX bubmotera [JOK
pHoa https://m.edsoo.ru/00ada52¢
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmunoreka [JOK

o4
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue AJIeKTPOHHBIX 000JI0UeK
55 aToMOB 3J5ieMeHTOB [lepuoanueckoit bubmorexa HOK
pHoA https://m.edsoo.ru/00ada6hc
cucremsl JI. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanueckoro 3aKoHa s
pa3BuTHA HayKu U npaktuku. /. 1. bubnuoreka [IOK
S7 N
MeneneeB — y4€HBIN, ITEJAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIIEKTPOOTPUIIATETHLHOCTh aTOMOB bubnuoreka [IOK
58
XUMHUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 nu
OTHAA XHMITICCKAT CBASD https://m.edsoo.ru/00adac34
60 KoBanentHas nmonsipHas XuMu4ueckas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHYECKast bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62
CTeIeHE OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKHUCIINTENBHO-BOCCTAHOBUTEIILHBIE bubmmorexa LIOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIIUTENU U BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTtposnpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3bY

https://m.edsoo.ru/00adb486

66 PesepBHeIii ypok. O600IIeHNE 1 1 bubnmoreka [JOK
cUCTEeMaTH3alls 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
cUCTEeMaTH3alMs 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PezepBHbiit ypok. O0o0mICHNE U 1 bubmorexa [IOK
CHUCTEeMaTH3alusl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabusbie | IlpakTnueckue op
n/n Bcero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepuoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 bubmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xuMuueckoil CBI3U U THIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUI 1 1
OCHOBHBIX pa3ZIeNIoB Kypca 8 Kiacca

5 Knaccudukanus xumMmuaeckux 1 bubnnorexa [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
PEAKIIH. https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEaAKIIHUIX
[ToHaTHE O XMUMUYECKOM PABHOBECHUHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XHUMHUYCCKOTO paBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOUTHYECKON
10 muccoranuu. CHibHBIE U cl1a0bie bubmmorexa LHOK
’ https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
¥p peakit https://m.edsoo.ru/00add448
XHUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAaHHUH B CBETE IIPEICTABICHUN bubnmorexa LOK
P vﬂ https://m.edso0.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOITHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 peacTaBiieHuil 00 bubmmorexa [OK
et . https://m.edso00.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 TTousarue o ruapoanse coaen bubmnorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0o00IIeHNE B CHCTEMAaTH3aIIH bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
16 «Perienne skciepuMEeHTAIILHBIX Eubmaorexa OK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonTponpHas padota Ne2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALIUI Bubmiorexa TOK
p a HHATHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKlii B pacTBOpax»
OO0111ast XapaKTEpUCTHKA FaJIOTEHOB.
18 XI/III-\]/[-II/ILIGCI?I/IG CBlz)ﬁCTBa Ha IIpUMeEpE Bubmiorexa TOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposonopoa. CossiHast KMUCIIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYYCHHE,

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

MIPUMEHEHUE
[IpakTtudeckas padora Ne 2 o Teme
20 «[lomryuenne consTHON KUCIOTHI bubmorexa HOK
JEHIE €07 ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brruucnenus mo ypaBHeHUSIM
21 XUMUYECKUX PEAKIUM, €CITN OJIUH U3 brbmmorexa [OK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHeHU I bu6mmoreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo10pO, CTPOCHHUE, bubnuoreka [JOK
24 .
(br3HYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3HYecKre 1 XUMUYECKHE CBOKCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PeaKIIuH, JIeKaIIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MIOJIyYE€HHS CEPHOU KUCIIOTBHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brranciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHNE
B IIpHUpoJe, pu3ndecKue u
XUMHUYECKHE CBOWMCTBA

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

AmMHaK, ero Gpu3NIecKue u

29 XUMUYECKHE CBOMCTBA, MOTYYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o Teme
30 «[Tony4yeHrne aMMuaKa, U3ydeHue ero bubmorexa HOK
T ek https://m.edso00.ru/00adf180
CBOWCTB»

31 A3oTHas Kucnora, e€ Gpusndeckue u bubnuoreka [IOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHuEe HUTPATOB U COJIEH
aMMOHMSI B KaUe€CTBE MUHEPATIbHBIX

32 oOpenuil. Xumuueckoe Bubamorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HeHUE OKPY’KalolIel cpebl
COEIMHEHUSIMU a30Ta
®Pocdop. Okenn pocdopa u

33 (boc:li))o pHa}I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\g)CKI/Ie u Bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HeHue PUPOJHON CPENbI https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHE B

35 pu I(j e gmﬂzecxie U XUMHYECKUE bubmorexa HOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckre mpoOIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHAsI KUCIOTA U €€ COJIN brbmmorexa [OK
https://m.edsoo.ru/00ae006¢c
[IpakTtuyeckas padora Ne 4 o Teme
"[lonydeHue yriekucioro rasa. bubnuorexa [JOK

38
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
HoH"

[lepBoHauanbHBIEC TOHATHS 00
39 OpPraHNYECKUX BEIECTBAX KaK O bubnmorexa LOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coeguHeHus bubmmorexa [OK
P https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue

A1 SKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTtponbHas padota Ne3 o teme

42 «Baxueimme HeMeTaubl ¥ UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mast XxapaKTepUCTUKAa XUMHUYECKUX
AJIEMEHTOB — METaJIOB.

43 Metannuueckas CBSI3b U bubnuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOKMCTBa
METAaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN PsifL

HaHpH)KeHI/Iﬁ MCTAJIJIOB

https://m.edsoo.ru/00ael156
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OOm1re cnocoObl MOTyYeHUs
MmetauioB. CruiaBel. Beruucienus no

45 aBHECHUSIM XHUMHYCCKUX pEaKITni bubmorexa [TOK
P peaxiui, https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJIEPKUT
MIPUMECH
46 IlouaTue o KOppO3UU METAJIJIOB bubmorexa HOK
pp https://m.eds00.ru/00ae1278
bu6mmorekxa [{OK
47
Llenotrere MeTans! https://m.edso0.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUSA U bubnuoreka [JOK
Kajus https://m.edsoo.ru/00ael4b?2
49 [[lerouyHO3EMENBHBIE METAILITBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Bakneiimme coeTMHEHUS KaIbIHs bubmorera [JOK
a t https://m.edsoo.ru/00ael5e8
51 O0001IeHNe U cCUCTEMATU3 AN
3HAHHI
JKEcTKOoCTh BOMBI M CITIOCOOBI €& bubmuoreka [JOK
52
yCTpaHEHUsI https://m.edso0.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "JKécTKkoCTh BOABI K METObI €€ bubmorexa HOK
; 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubnuoreka [JOK
54 An %
FOMHHHHI https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo0.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcuppl, THAPOKCHIBL U COJIU JKETIE3a

bubmunoreka [JOK

> (I u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHrEe U cHUCTEMATH3AIUS
3HaAHUH
[Ipaktudeckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubmmoreka [{OK
59 .
«Baxnenmme MeTajuibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COJICPXKUT IpUMeECH. Beranciienns https://m.edsoo.ru/00ae1750
MaccoBOM JIOJU BBIX0OJ1a TPOIYKTa
peaxkuuu
61 O0001IeHNEe U cCUCTEMATU3 AN
3HAHUU
KonTtponbHas padota Ned4 o teme
62 «Baxneilimue MeTamuIbl 1 UX
COEIMHEHUS
BemiectBa u marepuasl B bubnnorexa [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE bu6nuoreka [IOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHun bubnuoreka [IOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o01IeHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTHU3alus 3HaHUN

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

68

PesepBHeIii ypok. O600IIeHNE 1
CHCTEeMAaTH3aIs 3HaHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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