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INOACHHUTEJIBHAS 3AIINCKA

[IporpaMMa o XuMuu Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHuUsl COCTaBJI€HA HA OCHOBE
TpeOoOBaHUIl K pe3yibraTaM OCBOEHHUS OCHOBHOI 00pa3oBaTelbHOM MPOrpaMMbl OCHOBHOTO
obmero ob6paszoBanus, npeacraBieHHbx B PI'OC OO0, a Takke Ha oCHOBe deaepaabHON
paboueiil mporpaMMbl BOCIIUTAHUSA M € Y4ETOM KOHLCIIMHU MpEnojaBaHus y4yeOHOro MpeamMera
«Xumusi» B 00pazoBarebHbBIX opranu3amnusax Poccuiickort deaepannn.

[IporpaMmMa mo xumMuM nAaéT NpeACTaBlIeHHWE O LeNsIX, oOumiel crpareruu OOydeHus,
BOCHHUTAHUS M pa3BUTUs OOYYAlOIIMXCS CpPEACTBAMU Y4eOHOrO NpeaMeTa, YCTaHaBIIMBAET
o0s13aTeNbHOE MPEAMETHOE COAEp)KaHMe, MpPeJyCMaTpuBaeT paclpeleieHue ero mo KiaccaMm U
CTPYKTYPUPOBAaHHE IO Pa3fesiaM U TeMaM IPOrpaMMBbl 110 XUMHH, ONPEAEIISIET KOJINYECTBEHHbIE
U KAYECTBEHHBIE XAPAKTEPUCTUKU COJAECPKAHMS, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh
M3YUEHUSI XUMUHU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
polecca, BO3PaCTHBIX 0COOEHHOCTEH 00y4aroIIUXCsl, ONpeAessieT BOZMOKHOCTH MpeaMeTa JIs
peanuzanuu TpeOOBaHUI K pe3yJbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTelbHON MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl, a TaKke TpeOOBaHUI K pe3ylbTaraM OOy4eHUs] XUMUU
HA YypOBHE IeNieil W3ydyeHus TpeAMeTa U OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHON
JESTEIIbHOCTH 00Yy4aroIIerocs o OCBOCHUIO Y4EOHOTO COepIKaHMUS.

3HaHME XUMUU CIY>KUT OCHOBOU 7Is1 POPMUPOBAHUS MUPOBO33PEHUS O0YUAIOIIETOCS, €T0
MPEICTaBICHUN O MaTepHAIbHOM €IMHCTBE MHUPa, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPECTaBICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLMHU BEIIECTB B MPHUPOJIE, O MYTAX
pelieHuss TI00aNbHBIX MPOOJIeM YCTOHYMBOTO Ppa3BUTHs YEIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBON U IKOJIOTMUECKOM 0€30MacHOCTH, MPOOIeM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET peajn3alii BO3MOKHOCTEH JIsl caMOpa3BUTHUS U (DOPMUPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ o011ei u QyHKIIMOHAIbHOM IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMHUPOBAHKE MBIIUICHUS U TBOPUECKHUX CIOCOOHOCTEH OOydaromuxcs,
HAaBBIKOB UX  CAMOCTOATEIbHOW  yueOHOW  JEeSATeNbHOCTH,  OKCIEPUMEHTAIbHBIX U
HCCIIEJIOBATEIbCKUX YMEHUW, HEOOXOAUMBIX KaK B TIOBCEIHEBHON JKM3HHM, Tak U B
npodecCHOHAIBHON 1eATeNbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI 1EJIOCTHOTO
B3MJIsAIa HA €MHCTBO MPHUPOJIBI M YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM TAarioM B (hOPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPAaMOTHOCTH O0YJarOIINXCS;

CIOCOOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPHPOJE, K 4YENOBEKY, BHOCHT CBOW BKJIaJ B OJKOJIOTHYECKOe OOpa3oBaHUE
o0yJaromnuxcsl.

JlanHble HampaBieHUs B OOy4YEHHU XHMHUU OOECHEUMBAIOTCS crenu(ukoil comep:kaHus
yueOHOTo MpeIMeTa, KOTOPBIN SBISETCS Melarornuecky aJanTHPOBAaHHBIM OTpaKeHUEM 0a30BOM
HayKH XMMHH Ha ONIPEIETIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOCHHUE
00y4aronIMMHUCS CUCTEMBI EPBOHAYANBHBIX MOHATUN XHUMHH, OCHOB HEOPTaHMYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX MTOHATUN OPraHUYECKON XUMHUH.

CrpykTypa coaepkKaHUsi IPOrpaMMBbl 10 XMUMHHU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
nonxoaa K e€ mzydeHuto. CopepkaHue CKIAIbIBACTCS M3 CUCTEMBbI MOHATHH O XMUMHYECKOM
DIIEMEHTE M BEIIECTBE M CHUCTEMBI TMOHSATUH O XUMHUYECKOM peakiuu. OO0e 3TH CHUCTEMBI
CTPYKTYPHO OPTaHM30BaHbl MO MPUHLHUIIY MOCIEI0BATEIIbHOTO Pa3BUTHSA 3HAHUNW Ha OCHOBE
TEOPETHUUECKUX MPECTABICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoauueckoro 3akona J{. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YU€HHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBS3H;

— IpeCTaBIeHU 00 MEKTPOTUTUUECKON JUCCOIIUAIINH BEIIECTB B PACTBOPAX.



Teopernyeckrne 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMIUPHUYECKH MOMYyYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIIEAOBATEILHO OT OJHOTO YPOBHSI K APYrOMY, BBITIOTHSIS
byHKIMHM OObACHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXXHOCTEH MPAKTHIECKOTO
MPUMEHEHHUS U TOJTYYCHHS U3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMbl MO XUMHHU CHOCOOCTBYeT (POPMHPOBAHHMIO TMPEACTABICHUS O
XUMHYECKOI COCTaBISIONIEH HAy4YHON KapTUHBI MHUpPAa B JIOTMKE €€ CHCTEMHOH NIpPHUPOJBI,
[IEHHOCTHOT'O OTHOIIICHHUS K HayYHOMY 3HAHHUIO M METO/IaM MO3HaHUs B Hayke. M3ydyeHne XxumMuu
NPOUCXOMUT C TPUBICUYECHUEM 3HAHWM U3 paHee M3YYCHHBIX YYEOHBIX MPEJAMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 knacce» u «dusnka. 7 Kaacey.

[Tpu u3yyeHUH XUMUU MPOUCXOTUT HOPMUPOBAHUE 3HAHUN OCHOB XMUMUYECKOW HAYKH Kak
001acTH COBPEMEHHOT0 €CTECTBO3HAHUS, IPAKTUYECKONM JEATEILHOCTH YeI0BEeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYIbTYphl. 3ajada y4eOHOro IpeaMera COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUN — BaKHEUIINX (PAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUM, JIOCTYINHBIX O0O0OOIIEHWH MHPOBO33PEHUECKOTO XapakTepa, sS3bIka HayKH, B
MPUOOIIEHNHU K HayYHBIM METO/IaM MO3HAHUS IPU U3YYEHUU BEUIECTB U XUMUYECKUX PEaKIIHii, B
dbopMUPOBaHUU U PA3BUTHH TMO3HABATEIbHBIX YMEHHM W HX MNPUMEHEHHH B Y4YeOHO-
MO3HABATEIbHON M y4eOHO-UCCIEA0BATEIbCKON AEATeIbHOCTH, OCBOCHUH MPAaBHII 0€30MacHOTO
oOpallieHus ¢ BelleCTBAMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy m3yuyeHWHM XUMUU Ha YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUS Ba)KHOE 3HAYCHUE
MpPUOOPENN TaKue LeH, KaK:

— (opMHpOBaHUE WHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K camMo00Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHATHIO pEIIeHUH, CHOCOOHOW aJanTHpOBaThbCi K
OBICTPO MEHSIOUIUMCS YCIOBUSM KU3HU;

— HAampaBJIeHHOCTh OOy4YEeHHS Ha CHCTEMAaTHYEeCKOe MpUOOIIEHHE OOyYaloImuXcs K
CaMOCTOSITENIbHOM ~ TO3HABaTEeNIbHOM  JIEATENbHOCTH,  HAyYHbIM  METOJaM  IO3HAHWUA,
(bopMUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEN K XHUMHH;

— ofecrneueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OO0y4YarOUIMMUCS OIbITa
pa3HoOOpa3HON AESITETbHOCTH, MO3HAHMS U CAaMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIMH ), UMEIOINX YHUBEPCAJIbHOE 3HAYCHHE JIJIS1 Pa3IMYHBIX BUJOB JI€SATEIIHOCTH;

— (opmupoBanue 001el PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh U OICHHBAThH SIBICHUS OKPYXAIOIIEro MHpa, UCIONb3Ys 3HAHUS U
OMBIT, TOJYYCHHbIE MPU H3YYEHUH XHUMHH, TPUMEHSITh HX TMpH pEIIeHUH MpodiieM B
IOBCEIHEBHOM XU3HH U TPYAOBOH J€ATEIbHOCTH;

— ¢opMHUpOBaHUE Y OOYYAIOIINUXCSI TYMAaHUCTHUECKUX OTHOIICHUH, MOHUMAHUS [IEHHOCTH
XUMHUYECKUX 3HAHUHU ISl BBIPAOOTKH HKOJOTHYECKH IeIeCO00pa3HOro MOBENeHUs B OBITY U
TPYIOBOM NEATENHOCTA B ILIEJIAX COXPAHEHHUS CBOETO 370POBbSI M OKPYKAIOUIEH MPUPOTHOU
Cpensl;

— pa3BUTHE MOTHUBAIIMH K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCIIMTAHUIO
HAa OCHOBE YCBOGHHS OOIIEYEIIOBEUECKHX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpY
npoduis ¥ HaMPaBIEHHOCTH JaTbHEHUIIEro O0ydeHHUs.

OO61iee yucno 4acoB, OTBEACHHBIX IS M3y4EHHUS XUMHH HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi, cocTaisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 4aca B HEZIETIO).



COIJEPKAHUE OBYYEHMUSA

8 KJIACC

IlepBoHayaibHbIe XUMHYECKHE MIOHSATHS

IIpenmer xumuu. Poiab XMMUM B KHU3HU 4eEJIOBEKAa. XMMHS B CUCTEME HayK. Tella W BellecTBa.
®du3nyecKrue CBOMCTBA BEIIECTB. ArperarHoe coCcTosiHuE BellecTB. [loHsATHE 0 MeTo/ax MO3HAHUS B XUMUHU.
YucTele BemecTBa u cMecu. CriocoObl pa3aesieHusi CMECeH.

ATOMBI M MOJIEKYIbl. XUMHUYECKHUE dJIeMEHThl. CHMBOJIBI XMMHUYECKUX dJeMEHTOB. IIpocthie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuueckass popmyrna. BageHTHOCT, aTOMOB XMMHMUYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemecTB. OTHOcuTenbHass aromMHas Macca. OTHocUTeNbHas MOJIEKYIsipHas Macca. MaccoBas 10is
XHMHYECKOI0 DJIEMEHTA B COSIMHEHUH.

KonuyectBo BemectBa. Momnb. MonsipHass macca. B3auMoCBA3b KOJMYECTBa, MAacChl W 4HCIa
CTPYKTYPHBIX €IMHUI] BemiecTBa. PacuéTrel mo GpopmynaM XUMHUUYECKUX COCTUHEHHM.

Du3MYeCcKre U XUMUYECKUE SBJICHUS. XUMUYECKasi peakius U e€ Mpu3HaKku. 3aKOH COXPaHEHHS MacChl
BeliecTB. XUMHUYecKne ypaBHeHUs. Kiaccupukanus XUMHUECKHX peakiuil (COeAMHEHHUs, Pa3JIOKEHUs,
3aMeIIeHHs, OOMEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0M, MpaBuiaMu paboThl B Jaboparopuu U mpuéMamu 0oOpalleHus
nabopaTopHbIM O0OpYIOBAaHUEM, M3yYEHUE U OMUcaHHe (PU3MUECKUX CBOMCTB 0OpaslloB HEOPraHUYECKUX
BelIeCTB, HabMroeHne Gu3nueckux (IUIaBlieHUEe BOCKA, TasHUE JIb/Ia, pACTHPAHUE caxapa B CTYIKE, KUIIEHUE
Y KOHJICHCAIIMS BOJBI) M XUMUUYECKUX (TOPCHHE CBEYH, IPOKAJIMBAHKE MEIHOMN MPOBOJIOKH, B3aUMOJICHCTBHE
MejJa C KHCIOTOW) SIBIICHWM, HAONIONEHWE M OIMCAHHWE IPU3HAKOB NPOTEKAHHMS XHMHYECKHUX PEaKIIUH
(pa3znokeHHe caxapa, B3aUMOJICHCTBUE CEPHOW KHCIIOTBI C XJIOPHIOM Oapus, pa3joKeHUEe THIPOKCHAA MEIU
(1) mpu HarpeBaHuu, B3auMOCHCTBHE Kene3a ¢ pactBopoM conu Menu (1), uzydenue crocoboB paseneHust
CMECEH: ¢ MOMOIIBI MarHuTa, (GUIBTPOBAHME, BBIIAPUBAHUE, TUCTHIUIAIMUSA, XpoMmarorpadus, MPOBEICHHUE
OYHMCTKHU TIOBAPEHHOW COJHM, HAONIOJCHUE U OMHCAHUE PE3YyNIbTAaTOB MPOBEIACHHS OMBITA, WLTIOCTPUPYIOIIETO
3aKOH COXPAHEHUs MacChl, CO3/IaHUE MOJIeNIEN MOJIEKYI (I1apOCTEPHKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3znyxa. Kucnopong — anemeHT u mpocroe BemectBo. HaxoxneHnue
KHUCTIOpoJa B mpupoae, pu3ndecKue U XUMHUYecKHe cBoicTBa (peakiuu ropenus). Oxcunbl. [IpumeHeHue
kucnopoaa. CrocoObl MONyYeHUs KUCIOPOa B IaOpaTopuu U MPOMBIIITIEHHOCTH. KpyroBopoT kuciopoaa B
npupose. O30H — amIoTponHas MoAUpUKAIUS KACIOPOAA.

TennoBoit >PPeKT XUMUYIECKONH PeaKIMi, TEPMOXUMUYECKUE YpaBHEHUS, 9K30- U DHAOTEPMHUYECKUE
peakiuu. TOTUIMBO: Yroib U METaH. 3arps3HEHHE BO3/AyXa, YCHUJIEHHE MapHUKOBOTO 3(deKTa, pa3pylieHue
030HOBOTO CJI0S.

Bonopon — smeMeHT u mpocroe BemecTBo. HaxokaeHue Bomopoia B MpHpone, (U3HUECKHE U
XUMHYECKHE CBONCTBA, IPUMEHEHHE, CIIOCOOBI MoNny4eHus. Kucinotel u comu.

MosnspHslii 06bEM ra3oB. Pacué€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBoMCTBa BOABL. Boma kak pactBoputens. PacTtBopsl. HacelllieHHbIE W HEHACHIIEHHBIE
pactBOpbl. PacTBOprMOCTh BellecTB B BojAe. MaccoBast 10Js BEUIECTBA B PACTBOPE. XUMHUYECKUE CBOKWCTBA
Bozbl. OcHoBaHMs. Pojb pacTBOPOB B MpUpOJAE M B JKU3HU uenoBeka. KpyroBopoTr Boabl B HPHUPOJE.
3arpsi3HeHuE TPUPOAHBIX BoA. OXpaHa U OYMCTKA TPUPOAHBIX BO/I.

Knaccudukarus Heoprannuecknx coeannennid. Okcuapl. Knaccudukaius oKCHIOB: cOIe00pasyroIme
(oCHOBHBIC, KHUCIOTHBIE, aM(poTepHbIe) U HecoleoOpasyromue. Homenknarypa okcuaoB. Dusnueckne u
XAMHYECKHE CBOMCTBA OKCUAOB. [lonyuenne OKCUI0B.

OcHoBanus. Knaccudukarnuss ocHOBaHH: MIENOYM U HEpPACTBOPUMBbIC OCHOBaHUsA. HomeHknarypa
OCHOBaHUM. PU3NYECKUE U XUMUUECKHE CBOMCTBA OCHOBaHUM. [loyyenrne ocHOBaHUN.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucnor. dusndeckne ¥ XUMUYECKUE CBOWCTBA
kucnoT. Psan aktuBHOCTM MetaiutoB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknarypa cosneii. @u3nueckue 1 XuMU4eckue cBorcTra coneid. [lonydyenue coneit.

I'eneTnueckas CBsA3b MEXKy KJlacCaMU HEOPTaHUYECKUX COEIUHEHHM.

Xumuueckuii IKcnepumenm:



Ka4eCTBEHHOE OIPEACIICHUE COMACpP)KaHWS KHUCJIOpoJa B  BO3AYyXe, IIOJNIy4eHHE, coOHupaHue,
pacro3HaBaHWE W W3YYCHHE CBOWCTB KHCJIOPOJA, HAOIIONCHHE B3aWMOJICHCTBHUS BEIICCTB C KHUCIOPOIOM U
YCJIOBHSI BO3HHUKHOBEHHS M MPEKpaIleHUs TopeHus (1mokapa), O3HAKOMJICHHE C OOpas3llaMH OKCHIOB H
ONHMCaHWe MX CBOMCTB, MOJy4eHHE, COOMpaHUe, paclio3HaBaHWE M M3y4eHHE CBOMCTB Bojoponaa (TOpeHHE),
B3auMmojielicTBue Bomopoga ¢ okcuaomM Mmenud (ll)  (BO3MOKHO UCIHOJIB30BaHUE BHICOMATEPHUAIIOB),
HaOIroIeHne 00pasIoB BEMIECTB KOJIMYECTBOM | MOJIb, UCCIIEIOBaHNE OCOOCHHOCTEH PACTBOPEHHMS BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J10JIE pacCTBOPEHHOTO
BEIIIECTBA, B3aWMOJCHCTBHME BOABI C MeETa/UIaMH (HaTpueM M KajbllueM) (BO3MOXHO MCIOJIb30BaHHE
BHJICOMATEPHUAJIOB), UCCIEAOBAaHNE OOpa3lloB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIONCHHE
M3MEHEHMS OKPACKU MHIUKATOPOB B PACTBOPAX KUCJIOT U IIEJI0YCH, N3YyUEeHHUE B3aUMOACHCTBUS OKCHUIA MEIU
(I) ¢ pacTBOpOM CepHOH KHCIOTBI, KHCIOT C MeETalyIaMH, PEaKHi HEUTpaau3alMu, OJy4eHHe
HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHME OJHOIO MeTauia JAPYrMM M3 pacTBOpa COJIM, pEIICHUE
SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BaxxHeline Ki1acchl HEOPraHUYECKUX COSAUHECHUIN.

Iepuonnyecknii 3akon u [lepuonnyeckasi cucrema xumnueckux iementoB /I. U. Menaeseena.
Crpoenue atoM0B. XuUMHYeCKasi CBsI3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbLHbIE PEAKINH

[TepBble MOMBITKU KJIacCU(UKALUKA XUMUYECKUX 3J1eMeHTOB. [ToHsITHE O TpyMax CXOAHBIX 3JIEMEHTOB
(LIeTOUHbIE U IEIOYHO3EMENbHbIE METAJIbl, TaJOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT
aM(doTepHbIC OKCHUIBI M TUIAPOKCH/IBI.

[Tepuonnueckunii 3akoH. llepuomuueckass cucremMa xumudeckux snmemeHToB JI. WM. Menpaeneena.
Kopotkonepronnas u anmuHHonepuroaHas Gopmel [lepuomnyeckoit cucteMbl XuMudeckux snemeHTos J1. U.
MenpaeneeBa. lepuoast u rpynmbl. u3nyeckuili cMbICT TOPAIKOBOIO HOMEpPA, HOMEPOB MEPUOJA U T'PYIIIbI
3JIEMEHTA.

Crpoenue atoMoB. CocTaB aroMHBIX sizep. M3oTomnbl. DnekTponbl. CTpoeHUE AIIEKTPOHHBIX 000JI04YEK
aToMoB nepBbIX 20 xumMuuyeckux anemMeHToB [lepuoanmdeckoit cucremsl [. Y. MenneneeBa. XapakTepucTUKa
XHUMHUYECKOTO 3JIEMEHTA MO €ro nojiokeHuto B [lepuoanueckon cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUsl pajJdyca arOMOB XUMHUYECKHX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIaM U IepUoaaMm.

3nauenue [lepuonnueckoro 3akoHa u [lepuoanyeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB JJIsSl Pa3BUTHUSA
Hayky U npaktuku. 1. 1. Menzenees — y4€HbIN U TpayKJaHUH.

Xumuyeckasi cBsi3b. KoBaneHTHast (TONSipHAsT W HEMOJSPHAs) CBA3b. OIEKTPOOTPULIATENEHOCTD
XUMHUYECKHUX dJIeMeHTOB. MoHHAs CBS3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBHUTENbHbIE peakuuu. Ilpouecchl oxkucineHus u
BoccTaHOBJIeHUS. OKUCIUTEIIN U BOCCTAHOBHUTEIIH.

Xumuueckuiit IKcnepumenm:

u3yueHue oO0pas3IoB BEHIECTB METAJUIOB M HEMETaJUIOB, B3aWMOJICHCTBUE THUAPOKCHAA IIUHKA C
pacTBOpaMM KHUCJIOT M IIEJIOYEH, MPOBEACHHUE ONBITOB, WUIIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakinii (TopeHue, peakliuy pa3ioKeHus, COSTUHEHHUS).

Mexcnpeomemnmnvle ceasu

Peanuzamuss MeXNpeaIMETHBIX CBsI3€d MPU HM3YyYEHWH XUMUM B 8§ KIJacce OCYIIECTBISETCS 4Yepe3
HCTIONIb30BaHME KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSATHH, SBISIFOIIMXCS CUCTEMHBIMU IS
OTJEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

OO0mue ecTecTBEeHHO-HAYyYHBIC MOHSATHUS: HAay4yHBIH (DaKT, TUTIOTE3a, TEOpUs, 3aKOH, aHAJIHU3, CHHTE3,
KIacCHU(UKaIUs, TEePHUOAUYHOCTh, HAOMIONEHNE, OSKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJIENb,
SIBJICHUE.

®dusuka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, U30TONbI, PAAHMOAKTUBHOCTH,
MOJIEKy/Ia, OJCKTPUUYECKH 3apsiji, BEIIeCTBO, Teno, O0BEM, arperaTHOe COCTOSHUE BEIIeCTBa, Tras,
dbuznyecKre BEMMUNHBI, €IMHUIIBI H3MEPEHUs, KOCMOC, TUIaHEeThI, 3BE3/1b1, COTHIIE.

buonorus: porocunres, qeixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIC MOPOJIBI, MMOJIE3HBIE UCKOMIAeMbIE, TOTLTUBO,
BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XUMHYECKasl peaKIus



Ilepuogmyeckuit 3akoH. Ilepuoguueckass cuctemMa xumuueckux saeMmeHToB J[. WM. Menneneena.
Crtpoenune aroMoB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPHUOIOB,
KaJlvsl, KaJblIUs U UX COCTUHEHUN B COOTBETCTBHU C IOJOXKEHHEM 3JIEMEHTOB B Ileproaudeckoii cucreme u
CTPOCHHEM HX aTOMOB.

CtpoeHue BelecTBa: BHJBI XUMHYECKOHW CBS3M. THIBI KPUCTALUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOICTB BEIIECTBA OT THUIA KPUCTAJUIMYECCKON PEIIETKU U BUA XUMHYECKOW CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHWMHUUYECKHE CBOWCTBAa BEIIECTB,
OTHOCSIIIIMXCS K Pa3JIMYHBIM KJacCaM HEOPraHWYECKHX COCIMHECHHM, TeHETHYECKas CBSI3b HEOPTaHMUYECKHUX
BEII[ECTB.

Knaccudukanys XuMUUeCKUX peakIuii 1o pa3IndHbIM MIPU3HAKaM (TI0 YUCTY M COCTABY YYaCTBYIOIIHNX
B PEAKIIUU BEIIECTB, MO TEIUIOBOMY (D (DEKTY, 10 M3MEHEHHUIO CTECTICHEH OKHCIICHUS XUMHUYECKUX JIEMEHTOB,
o 0OpaTUMOCTH, IO YYACTHIO KaTajm3aropa). DK30- U JHIAOTEPMHUUECKHUE PEaKIUU, TEPMOXUMHUYCCKHE
ypaBHEHUS.

[TonsiTHE O CKOPOCTH XUMHUYECKOW peakiuu. [loHaTre 00 0OpaTUMBIX W HEOOPATUMBIX XMMHYECKHUX
peaknusax. IloHATHE O TOMOTEHHBIX MW TETEPOreHHBIX peaknusax. [lonstue o karamuze. IlonsTue o
XUMHUYECKOM paBHOBecHH. DakTOphl, BIMAIONIME HA CKOPOCTh XUMHUYECKOM pEaKIUu M IOJIOKCHHE
XUMHYECKOTO PaBHOBECHSI.

OKHUCINUTEIFHO-BOCCTAHOBUTEIILHEIE peaKkuum, 3JIEKTPOHHBIN Oaianc OKUCIIUTEILHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHUE YpPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUU C
HCITOJIb30BAaHUEM METO/Ia JIEKTPOHHOTO OajaHca.

Teopusi ANEKTPONIMTUYECKON JTUCCOLMAIMU. IJICKTPOIUTHI W HEAIEKTPOJIUThI. KaTvoHbl, aHUOHBI.
MexaHu3M AUCCOIMALMA BEIIECTB C Pa3IMYHBIMM BHUAAMU XUMHUYECKOM CBsA3U. CTENEHb IUCCOLMAIUU.
CwiibHBIC U CJTa0bIe 3JIEKTPOJIUTHI.

Peakiiun moHHOTO 0OMEHa. YCIIOBHUS NMPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa, TIOJHBIC U COKpaIIEHHbBIC
WOHHbIE ypaBHEHHUs peakuuil. CBOMCTBa KHUCJIOT, OCHOBAaHUW U coOJled B CBETE IMPEICTaBICHHUN 00
ANEKTPOIUTHYCCKON uccormanui. KauecTBeHHbIE peakiiuy Ha HOHBI. [IoHATHE O THIPOTIU3E CONCH.

Xumuueckuiit IKcnepumenm:

03HAKOMJICHHE C MOJEISMU KPHUCTANIMYECKUX PEIETOK HEOPraHWYECKUX BEHIECTB — METAIOB U
HeMeTaioB (rpadura M anmmasza), CIOXKHBIX BEHIECTB (XJOpHAA HaTpus), HCCIEAOBAaHHWE 3aBHCHUMOCTHU
CKOPOCTH XUMUYECKOU PEaKIIUU OT BO3ACHCTBUS pa3NuYHBIX (PaKTOPOB, UCCIEAOBAHUE AIEKTPOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpoIlecca AUCCOIUAIIMN KUCIOT, eoYeil u coneil (BO3MOXHO HCIIOJNIb30BAHHE BHJIEO
MaTepuayioB), MPOBEACHHE OIBITOB, WIUTFOCTPUPYIOUINX MPU3HAKU MPOTEKaHHUS peakiuii MOHHOro oOMeHa
(oOpazoBaHue ocajaka, BbIETIEHHE Ta3a, o0pa3oBaHHE BOJbI), OMBITOB, WJUTIOCTPUPYIOMIMX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX PeaKIuil (ropeHue, peakiuu pa3oKeHHs, COSUHEHHs ), pACIO3HaBaHUE
HEOPraHWYECKUX BEIIECTB C MOMOUIBI0 KAU€CTBEHHBIX PEAKIUN HAa MOHBI, PEIICHHE HKCIEPUMEHTAIbHBIX
3aj1ad.

HemeTa bl M HX coeTMHEHHUS

OO0mass xapakTepucThKa ranoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE CTEMECHH
okucienusa. CtpoeHre U QPU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJOreHOB. XMMHUYECKHE CBOICTBA Ha
npuMepe xJjopa (B3aUMOIEHCTBHE C MeTallaMd, HEMeTalllamMH, Ienodamu). XsopoBomopon. ConsHas
KHCIJIOTa, XUMUYECKHE CBOMCTBA, MOJyuYeHUEe, TpuMeHeHue. [leficTBue XJiopa U XJIOpOBOAOPOA Ha OpraHUu3M
yesioBeka. BaxkHeilre XJI0puIbl U X HAX0XKJIEHUE B PUPOJIE.

Ob6mas xapakrepuctuka sneMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHHe W (PU3NYECKUE CBOWCTBAa MPOCTHIX BEHIECTB — KHUCIOPOJAa M CEpHI.
AmnoTponHbie MOTUGUKAIIMK KUCIOPOAA U cepbl. XUMHYECKHe CcBOHCTBa cepbl. CepoBOIOPO, CTPOCHHE,
dusznueckue U XUMU4eckue cBoiicTBa. OKCHABI Cepbl KaK MPEJCTaBUTENN KUCIOTHBIX OKcuaoB. CepHas
KUCTIOTa, (U3MYecKue W XUMHUYECKHE CBOHCTBa (OOmIMe Kak TpPEACTaBHTENs Kiacca KUCIOT |
cnenuduieckue). XMMHUYECKUE PEaKiliu, JIeKalue B OCHOBE MPOMBIIUICHHOTO CII0co0a MOTy4YeHHs CEPHON
kucnothl. [Ipumenenune cepHoit kucnotbl. Colu CEpHON KHUCIOTHI, KAUECTBEHHAs PEeakiusl Ha CyTb(ar-uoH.
Haxoxnenue ceppl M €€ CcoelMHEHMI B Mpupoje. XUMHUYECKOE 3arps3HEHUE OKpYKaroUleld Cpessl
COCUHEHUSIMU Cepbl  (KUCIOTHBIE JOXIW, 3arps3HEHHE BO3JyXa H  BOAOEMOB), CIOCOOBI  €ro
MpeI0TBpaALICHUSI.



OO6mass xapaktepuctuka sneMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIE
CTENEeHH OKHCIEHUs. A30T, pacIpOoCTpaHeHHUEe B pUpoje, GU3ndecKrue U XuMuueckue cBoiictea. Kpyrosopor
azoTta B mpupone. AMMHAK, ero (uU3NYecKue W XMMHUYECKHe CBOWCTBa, MoiydyeHue M npumeHeHue. Comu
aMMOHHUS, MX (U3NYECKHEe M XHMHYECKHE CBOWCTBa, NpuMeHeHHe. KauecTBeHHas peakuus Ha HOHbI
aMMOHHMs. A30THas Kucjora, e€ moiaydyeHHe, (u3MUecKHe W XHUMUYEeCKHe CBOHCTBa (0Omue Kak
IpeICcTaBUTeNs Kilacca KUCIOT U crnennduueckue). Vcrnonb30BaHne HUTPATOB U COJIEH aMMOHUSI B KaueCTBE
MUHEPANBHBIX ynoOpeHuil. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKaIoLeH cpedbl COEOUHEHUSMH a30Ta
(KUCIIOTHBIE JOXKIIW, 3arps3HEHHE BO3yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpomHble MOAU(PUKAUU
docdopa, puzndeckue u xumuieckue cpoiictBa. Oxcun pocdopa (V) u hocdopHas kucnora, GusndecKue u
XUMHYECKHE CBOMCTBA, MosydeHue. Mcnonb3oBanue hochaToB B kKauecTBe MUHEPAIbHBIX YIOOPEHUH.

Ob6mas xapakrepuctuka sneMeHTOB IVA-rpynnel. OCOOEHHOCTH CTpOEHHUS aTOMOB, XapaKTepHBIE
CTENEHH OKHUCJICHUS. YTIEPO, alJIOTPOINHbIE MOAU(DUKAIIMM, PACIPOCTPAHEHUE B MpUpone, PU3NYECKue U
XUMHUYeckHe cBoiicTBa. Ancop6uus. KpyroBopot yriepoaa B npupozae. Okcuabl yriepoaa, ux Guznyeckue u
XUMHYECKHE CBOWCTBA, ICHCTBHE Ha JKUBBIE OPraHU3MBI, IOJYY€HHE U MPUMEHEHHE. DKOJIOTHYECKHE
npo0JIeMbl, cBA3aHHbIC ¢ OKcuaoM yriepozaa (1V), runoresa rio6aabHOro MOTEIJICHUS KIMMara, MapHUKOBBIA
a¢dekt. YroapHas KUCIOTa U € COold, UX (PU3NYEeCKUE U XUMUYECKUE CBOMCTBA, MOMyYeHHE U MPUMEHEHHE.
KadectBeHHass peakuust Ha KapOoHaT-uoHbl. Vcmonb3oBanwe kapOOHAaToB B OBITY, MEIHIIMHE,
MPOMBILIUIEHHOCTH U CEITbCKOM XO35HCTBE.

[TepBoHauagbHbIe MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSAX yriepona (MeTaH, HTaH,
STUJICH, alleTUJIeH, 3TaHOJ, TIULEPHH, YKCyCHas KucioTa). [IpupoaHbie UCTOYHUKH YITIEBOJOPOIOB (YroJib,
OPUPOIHBIA ra3, He(dTh), MPOAYKTHl WX MepepaboTku (OeH3WH), WX pOiib B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTie 0 GMOJOTUYECKU Ba)KHBIX BEIIECTBAX: )KHUpaX, OeiKax, yriaeBoJaX — U UX POJH B KU3HU YEJIOBEKa.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPTAaHUUECKUX COCTUHEHHIA.

Kpemuuii, ero ¢usmueckue M XUMUYECKHE CBONCTBa, MoilyuyeHUe u mpuMmeHeHue. CoequHEHHs
KkpemHus B npupoje. O0mue npencrasieHus o6 okcuae kpemuus (1V) u kpemuueBoit kucinore. CHUIHKATHI,
UX HCIIOJIb30BaHKE B OBITY, B IPOMBIIUIEHHOCTH. BakHeline cTpouTenbHbIe MaTepUalbl: KEpaMUKa, CTEKJIO,
[EMEHT, OeToH, Xene300eToH. I[IpobmeMbl 0e30MacHOro HCIMONb30BaHUSI CTPOUTENBHBIX MAaTepHalioB B
ITIOBCEIHEBHOM KU3HU.

Xumuueckuiit IKcnepumenm:

u3yueHue oOpaslloB HEOPraHWYECKUX BEHIECTB, CBONCTB CONSIHOM KHCIOTHI, MPOBEICHHE
KaueCTBEHHBIX PEaKIuii Ha XJIOPHI-UOHBI M HAOMIOCHHE MPU3HAKOB UX MPOTEKAHMS, OMBITHI, OTPAKAIOIINE
dusznyeckue M XUMUYECKHE CBOMCTBa TaJOr€HOB M HMX COEIWHEHUH (BO3MOXHO HCIIOIB30BaHUE
BUJICOMATEpPHUAIIOB), O3HAKOMIIEHHE C 00pa3IiaMu XJIOPHA0B (TaJOTeHUI0B), O3HAKOMIIEHUE C 00pa3iiaMu cepbl
U e€ COeqUHEHHUSIMH (BO3MOXKHO HCIOJB30BAHHME BHJIEOMATEpUasoB), HAOMIOJCHUE Mpollecca OOYIIIUBAHUS
caxapa TOA JEHCTBUEM KOHIIEHTPUPOBAHHON CEpHOM KHUCIOTHI, H3y4eHHE XHUMHUYECKUX CBOMNCTB
pa30aBIIeHHON CEepHOW KHCIOTHI, MPOBEICHUE KAYECTBEHHOW peakuuu Ha cyabhaT-uoH U HabironeHue
npu3HaKa e€ MpOoTeKaHUs, O3HAKOMJIEHHE ¢ (U3NYECKUMHU CBOWMCTBaMHU a3zoTa, (ochopa u MX COCTUHEHHM
(BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U PochOopHBIX yIoOpeHui, monydeHue,
coOupaHue, pacro3HaBaHHE W HM3YYE€HHE CBOWMCTB aMMMaKa, MPOBEICHHWE KAaYECTBEHHBIX pPEaklUUid Ha HOH
amMmMoHus U (ochaT-uOH U H3ydYeHHE MPU3HAKOB HMX MPOTEKaHUS, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOM
AQ30THOHW KHUCIOTHI C MeOpl0 (BO3MOXKHO HCIIOJNIb30BAHHWE BHJEOMATepUasoB), U3yuyeHUE MoJenel
KPUCTAINTMYECKUX PEmIETOK anmasa, rpadura, ¢ymaepeHa, O3HAKOMIIGHHE C TIPOIECCOM aacopOuuu
pPacTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YIIEM U YCTPOMCTBOM MpPOTHBOTrasa, MoOINydeHHE, coOHMpaHue,
pacro3HaBaHWe U U3YYEHHE CBOMCTB YIMIEKHUCIIOTO Ta3a, MPOBEACHUE KaueCTBEHHBIX PeaKIlfii Ha KapOOHAT U
CIWJIMKAT-UOHBI M W3YyYeHHE TPU3HAKOB HX TNPOTCKaHHS, O3HAKOMJICHHE C TPOMYKIMEH CHIUKAaTHOU
MPOMBILIUICHHOCTH, pEIICHHe OHKCIEPUMEHTANbHBIX 3aJa4 1Mo TeMme «BaxkHeiimue HeMeTalipl M HX
COCTUHEHUS.

MeTaibl M UX COeTMHEHHS

OO0mass xapakTepUCTHKAa XHUMHYECKHX JJIEMEHTOB — META/VIOB Ha OCHOBAaHHHM HX TIOJOXEHHUS B
[Tepuoanueckoit cucteme xumudeckux snemeHtoB JI. M. MenneneeBa u crpoenust aromMoB. CTpoeHue
MeTaioB. MeTalmndeckasl CBSI3b M METAJUTUYECKas: KpUCTaJUIMYecKas pemiéTka. DIEKTPOXUMHUYECKUMA Pl
HampsoKeHN MeTasioB. Du3nueckre W XMMUYECKHE CBOMCTBa MeTayuioB. OOIIHe crmocoObl MOTy4YeHUS



MeTauioB. [IoHITHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT Koppo3uu. CIuiaBbl (CTab,
YyT'yH, TIOPATIOMUHUN, OpOH3a) M MX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[llenounpie metasuibl: mnojoxkeHue B Ilepuogmyeckodt cucreme xumuueckux oanemeHtoB . U.
MenpeneeBa, CTpOCHHE MX aTOMOB, HaxoJeHHE B mpupoae. Pu3ndyeckne U XUMHUUYECKUE CBOMCTBa (Ha
npuMepe Harpus U Kaiaus). OKCHUIBI M THAPOKCUABI HATPHs U Kaius. [I[puMeHeHe MEeTOUYHbIX METAIOB U MX
COETUHEHUN.

[llenoyHo3emenbHbIE METAUIBI MAarHU W Kaibluid: TojiokeHue B Ilepuomndeckoil cucreme
xuMuueckux 3aemeHToB JI. M. MenneneeBa, cTpoeHUE WX aTOMOB, HaxoxkaAeHHE B npupozae. Ousnyeckue u
XUMUYECKHE CBOMCTBA MarHusl W Kaiblusa. BakHelmue coeauHEHUs Kalblus (OKCHI, THAPOKCHI, COJIH).
JKéctkocTh BOIBI M CITOCOOBI €€ yCTpaHeHHUS.

Amomunuii: nonoxenue B Ilepuogmyeckoit cuctemMe xumuyeckux anemeHToB [[. M. Menpaeneena,
CTPOCHHE aroMa, HaxOXKJIeHHE B Mpupoje. OPu3ndeckue 1 XMMHUYECKHE CBOMCTBA alfOMHHUSA. AMQOTEepHBIC
CBOMCTBA OKCHUJIA Ml THJIPOKCH 1A aTFOMHHHS.

Keneszo: monoxxenue B [lepuonuueckoit cucteme XumMuieckux sneMeHToB J1. M. MeHaeneeBa, CTpoeHue
aToMa, HaxoXJIeHHE B npupoje. Pu3ndecKkue U XUMHUECKUEe CBOMCTBA xee3a. OKCUIbI, THIPOKCHUIBI U COJH
xenesa (1) u sxenesa (11l), ux coctas, cBoHCTBa U MOIyYEHUE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C o0OpasllaMM METaJJIOB U CIUIaBOB, HMX (PU3UYECKUMHU CBOWCTBAMHU, H3YUYCHHE
pe3ylnbTaTOB  KOPPO3UM METAIOB  (BO3MOXKHO — HCIOJB30BaHHE BUICOMATEpUANOB), OCOOEHHOCTEM
B3aUMOJICHCTBHS OKCHJIAa KaJbIlMsg M HATPUsS C BOAOHM (BO3MOXKHO HCIIOJIB30BAaHUE BHICOMATECPHATIOB),
MCCJICIOBAHUE CBOMCTB JKECTKOM BOJIBI, MPOIECCa TOPEHUS XKeye3a B KUCIOPoAe (BO3MOXKHO MCIIOJIb30BaHHE
BHJICOMATEPHUAJIOB), IPU3HAKOB IMPOTCKAHUS KAY€CTBCHHBIX PEAKIIMil Ha MOHBI: MarHus, KaJIbIUs, aJJFOMUHHUSI,
nuHKa, xenesa (1) u xeneza (1), megu (I1), HaGmronEHNE W ONMUCAHUE MPOIECCOB OKPAIIMBAHUS TNIAMCHH
MOHAMHU HaTpusl, Kaius W Kanblus (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPHAIIOB), HCCIICIOBaHUE
aM(OTEpPHBIX CBOMCTB TMAPOKCH/IA ATFOMUHHS U THAPOKCUIA IUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelIIe MeTalIbl U UX COEAUHEHUI.

XuMus M OKpY:Ka0LIas cpeaa

BemectBa 1 Marepuasibl B TOBCEAHEBHOM JKU3HHU 4YeJOBEKa. be30macHoe MCIONb30BaHUE BEIIECTB U
XUMHYECKHUX peakiuil B ObITy. [IepBas moMoIis mpu XUMUYECKUX 0XKOTaX U OTPABICHUSX.

XUMHYECKOe 3arpsi3HEHHE OKpYXKAlolled cpenbl (MpeaenbHas TOMYyCTHMasl KOHIIGHTpAIlHs BEIIECTB,
nanee — [1/IK). Ponb xumMuu B perieHn# SKOJIOTHYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3yueHue o0pas3IoB MaTepuasoB (CTEKIIO, CIJIaBbI METAJIOB, TOJTUMEPHBIE MaTepUabl).

Mexcnpeomemnvle ceasu

Peanuzamust MeXNpeaIMETHBIX CBsI3€d MPU HM3YyYEHWH XUMUU B 9 Kiacce OCYIIECTBISETCS 4Yepe3
HCIIONIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHA, TaK U MOHITHH, SIBISIOMINXCS CHCTEMHBIMU IS
OTJIEJIbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mue ecrecTBEeHHO-HAYyYHbIC TOHSATHUS: Hay4yHbIH (DaKT, TUTOTE3a, 3aKOH, TEOpHSs, aHAJIU3, CHHTE3,
KIacCU(UKaIus, MEePUOAUYHOCTh, HAOMIONEHNE, OSKCIEPUMEHT, MOJCIUPOBAHHUE, W3MEpPEHUE, MOJEINb,
SBIICHUE, TAPHUKOBLIIN 3D (HeKT, TEXHONOTHSI, MAaTePHAIIBIL.

®dusnka: Marepusi, aroMm, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOH, HYKIIHJ, WU30TONBI, PATUOAKTUBHOCTD,
MOJIEKY/Ia, DIEKTPUUYCCKUIN 3apsil, MPOBOJHUKH, MONTYIPOBOJHUKU, AUAIEKTPUKH, (OTORIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHoe COCTOSHUE BEIECTBA, ra3, pacTBOP, PACTBOPHUMOCTh, KPUCTAJUIMUECKAs PEUIETKA,
CIUIaBbl, (YM3MYECKHE BEIHYMHBI, €IUHUIBI M3MEPEHHUs, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3MIBI,
Comnniie.

buonorus:  ¢dorocuHTe3, aApixaHue, Owocdepa, DIKOCHUCTEMa, MHHEpAIbHBIE  yIOOpeHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIEC BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE MOPOJIBI, MMOJIE3HBIE UCKOMIAEMbIE, TOTLTUBO,
BOJIHBIC pecypcehl.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHMUA

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs JIOCTHUIAIOTCS B
xofe OOyueHHs XHMHH B EIMHCTBE YYeOHOW W BOCIUTATEILHON JEATEILHOCTH B COOTBETCTBHH C
TPAAUIIUOHHBIMH POCCHICKUMHU COLUOKYIBTYPHBIMH M IYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, TPUHITHIMA
B OOIIIECTBE NMPABUIIAMH M HOPMaMH TOBEICHHS U CIIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHHUSI, CAMOPa3BUTHSI
U COLUAIN3AIMN 00yYarOIIXCS.

JIMYHOCTHBIE pE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHCTEMOM
MO3UTHBHBIX [IEHHOCTHBIX OPUEHTAIMI M PACIIMPEHUE OIbITA JCATCILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
YaCTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

IICHHOCTHOTO OTHOIICHHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYCCKOMY W HAyYHOMY HACIICIHUIO,
NOHUMAaHHs 3HAYCHUS XUMHYECKOW HAyKd B JKU3HH COBPEMEHHOIO OOIIECTBa, CIIOCOOHOCTH BIIAJICTh
JOCTOBEPHO# HH(pOPMAIMEH O MEPEAOBBIX AOCTHKEHUAX M OTKPHITHIX MHUPOBOM M OTEUECTBEHHOW XHMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEJICTABICHUS O COLMAIBHBIX HOpPMAax M TMPaBUIAX MEKIMYHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
KOMMYHHUKATHBHON KOMITETEHTHOCTH B OOIICCTBEHHO MOJIC3HOM, y4eOHOUCCIIEIOBATEIbCKON, TBOPUSCKON 1
JPYTHX BHIAX AEATCILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW JESTEIbHOCTH MPH BBIMOJHEHUH
y4eOHBIX, I[MO3HABATE/IIbHBIX 3a[a4, BBIMOJHEHHH XHMHUYCCKMX OKCIICPUMEHTOB, CO3[aHUU Y4eOHBIX
IPOEKTOB, CTPEMJICHHUS K B3aMMOITIOHMMAHHUIO M B3aHMOIIOMOIIM B MPOIECCe 3TON yIeOHOM NesITeIbHOCTH,
TOTOBHOCTH OIICHMBAaTh CBOE IMOBEJACHHEC M TOCTYNKH CBOHMX TOBAPHIICH C IMO3MIMH HPABCTBCHHBIX H
IPABOBBIX HOPM C YUETOM OCO3HAHHUS MTOCIICACTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECCKHE TIPEACTABICHUSI O BEIIECTBE W XUMHUECKOW PEaKIMH, COOTBETCTBYIOIIUE
COBPEMECHHOMY YPOBHIO Pa3BUTHsI HAYKH W COCTAaBJISIFOIIME OCHOBY JIJIi TIOHUMAHHS CYHTHOCTH HayYHOUH
KapTUHBl MHpa, MPEICTAaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHTHS TPUPOJIBI, B3aUMOCBS3SIX
YeJIOBEeKa C MPUPOTHON CPEIO, O POJIM XMMHUU B MIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MI03HABAaTEILHBIC MOTHBBI, HAITPABJICHHBIC HA TIOYYEHUE HOBBIX 3HAHHN MO0 XMMHHU, HEOOXOUMBIE JIISI
0OBsSICHEHHsI HaOJIFOIaeMBbIX TIPOIIECCOB M SIBIICHHH, MMO3HABATEIILHOM, MH()OPMAIIMOHHON M YUTATEIbCKOW
KYJIBTYpPbl, B TOM YHCJE€ HAaBBIKOB CAaMOCTOSATENBHON pabOThl € y4eOHBIMH TEKCTaMH, CHPaBOYHOMN
JUTEPaTypOH, TOCTYITHBIMA TEXHUYECKUMHU CPEICTBAMH WH(OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpEC K OOYYeHWI0 U TO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh W CIIOCOOHOCTH K
caM0o00pa30BaHUIO, TPOCKTHOM M  HCCIIENOBATEIbCKOM JICATEIILHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH U YPOBHS 00YYEHUS B TabHEUIIICM;

4) ¢opMupOBaHHUSI KYJIbTYPbI 310POBbS:

OCO3HaHHWE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOINCHHS K CBOEMY 3I0POBBIO, YCTAHOBKH Ha
30POBBIil 00pa3 KHM3HH, OCO3HAHUE TIOCICACTBUA W HENPHUITHE BPEIHBIX IMPHUBBIYCK (YIOTPEOICHUS
QJIKOTOJIsl, HAPKOTHKOB, KyPEHHS), HEOOXOIUMOCTH COONIOACHHUS TPaBHJI OE30MaCHOCTH MPH OOpAIICHUU C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEAJIbHOM KHU3HH,

5) Tpya0BOTrO BOCIIMTAHMSA:

UHTEpPEC K MPAKTUYCCKOMY H3YUCHHIO TPOQECCHl M TpyAa Pa3IUYHOTO poja, YBaXXCHUE K TPYAY H
pe3yibTaTtaM TPYIOBOH NEATEIIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS TIPEJIMETHBIX 3HAHUH 110 XUMUH,
OCO3HAHHBINH BHIOOP WHAMBUIYAJILHOW TPACKTOPUU MPOMOJIKCHUS 00pa3oBaHMs C YYETOM JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIICCTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCIENIHOMH
npoeCCHOHAILHOW JIEATEIILHOCTH M PAa3BUTUS HEOOXOJMMBIX YMEHHH, TOTOBHOCTh aJalTHPOBAThCs B
npodeCCHOHAILHOU Cpejie;

6) 3K0JIOrHYeCKOro BOCIIMTAHMS :

HKOJIOTUYECKH I1e7IeCO00pa3HOe OTHOIICHHE K MPHPOJIE KaK UCTOYHHKY KH3HH Ha 3eMjie, OCHOBE €
CYIICCTBOBAHMS, TOHHMAaHHWE IIEHHOCTH 3JI0pOBOrO M Oe30macHOro oOpa3a J>KHU3HH, OTBETCTBEHHOE
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OTHOIIIEHUE K COOCTBEHHOMY (DM3UYCCKOMY M TICUXUYSCKOMY 3JI0POBBIO, OCO3HAHUE IIECHHOCTH COOJTIOICHUS
npaBujI OE30IIaCHOTO TOBEICHUSI TIPH pabOTe C BEIIECTBAMHU, a TAKKE B CUTYAIUAX, YTPOKAIOIIUX 3T0OPOBBIO
1 JKU3HH JIIOJICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHMS, IOJy4aeMble NPH H3YYECHUHW XHUMHH, JUIsI PEIICHUS 3ajad,
CBSA3aHHBIX C OKpY)KArOUIEH MPUPOJHON CPEIOi, JJIS TOBBIIMICHUS YPOBHS SKOJOTHYECKOW KYJIBTYPHI,
OCO3HAHHUS TIOOATHHOTO XapakTepa IKOJOTHYECKHUX MPOOJIEM U MyTeH UX PElIeHUs MOCPEACTBOM METOIOB
XHUMUH, SKOJIOTHYECKOTO MBIIIVICHHSI, YMEHUSI PYKOBOJICTBOBATHCS UM B MTO3HABATEILHON, KOMMYHUKATHBHON
Y COIMAIbHOM MPAKTHKE.

METAITPE/IMETHBIE PE3VJIBTATBI

B cocraBe meTanpenMeTHBIX Pe3yIbTaTOB BBLICISIOT 3HAYMMbIC IS (DOPMHUPOBAHUS MHPOBO33PCHUS
oOIIeHayyHble MOHATHS (3aKOH, TEOpHUs, NMPHUHIUI, THMOTE3a, (PaKT, cCHUCTeMa, MPOIECC, IKCIEPUMEHT H
JIpyroe.), KOTOPBhI€ UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax M IO3BOJISIOT Ha OCHOBE
3HAHWM W3 JTHX MpeAMETOB (OPMHUPOBATh IPEACTABICHUE O IICJIOCTHONM HAydyHOM KapTHHE MUpa, U
yHHUBepcaJdbHble Yy4yeOHbIE JIeHCTBUS (IMO3HABaTelIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), KOTOPHIC
obecrnednBalOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHHUPOBAHHIO M OCYILECTBICHHUIO
yueOHOI NesITeNbHOCTH.

[lo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIe AeilicTBUS

Ba3oBrble JJornueckne AeCTBUA:

YMEHHUSI UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS NPU OCBOGHUU 3HAHUM: PACKPHIBAaTh CMBICI
XUMHYECKUX TMOHATHHA (BBLACTATh MX XapaKTepHbIE NMPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JIPYTUMU
MOHSATHUSMH ), UCTIOIH30BaTh MOHATHUS JJIs OOBSICHEHUS OT/ACIbHBIX (DaKTOB M SBJICHUH, BBIOWPATh OCHOBAHUS
U KPUTEPUU JJIs KIACCU(PUKAIIUN XUMUYECKUX BEIECTB U XMMHUECKHUX PEaKIIMi, yCTaHABIUBATh PUYHMHHO-
CIIEICTBEHHBIC CBS3M MEXIy OOBEKTaMU H3YYCHHs, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIEC,
JENYKTUBHBIE, IO aHAJIOTHH ), eNIaTh BHIBOJIbI U 3aKJIFOUCHHUS;

YMEHHE TPUMEHSATH B TMPOILECcCe TMO3HAaHUSA TMOHATUS (NIpeIMETHblE U METalpeAMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIONB3YEMbIE B XUMUU, IPEOOPA30BHIBATH IIMPOKO MPUMEHSIEMbIE B
XUMHUHM MOJIENIbHBIE TPEACTAaBIECHUS — XUMHYECKHI 3HaK (CMMBOIN JJIEMEHTa), XUMHUueckas (opmyna u
ypaBHEHHE XHMHMUYECKOM pPEaKIUHu — TpPHU pElIeHUH Y4eOHO-MIO3HABATENBHBIX 3a/ad, C Y4ETOM OTHX
MOJIENIbHBIX MPEICTABICHUI BBISBIATH U XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKH U3y4aeMbIX 0OBEKTOB —
XUMHYECKHX BEIIECTB M XHMHUYECKHX pEaKIUW, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPHUYUHHO-
CJIEJICTBEHHBIE CBSI3U U MPOTUBOPEUUS B U3yUAEMBIX MPOIEeccaxX U SBICHUSIX.

ba3oBble HcciIeg0BaTeIbCKIE T€HCTBHS

YMEHHE HCTOIb30BaTh MOCTABICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA MO3HAHMS, a TaKXKe B
KauecTBE OCHOBBI 1151 (HOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABUIHLHOCTH BHICKA3bIBAEMBIX CYXICHHIA,

MPUOOpPETEHNUE OMBITA MO TAHUPOBAHUIO, OPTAHU3AIMU U IPOBEACHUIO YICHUUYECKUX IKCIIEPUMEHTOB,
yYMEHHE HaOIoAaTh 3a XOAOM MPOIecca, CaMOCTOSITENFHO MPOTHO3UPOBATh €ro pe3yibrar, GopMyIHpOBaTh
00001IeHNsT ¥ BBIBOJBI MO pe3ylbTaTaM MPOBEIEHHOTO OIbITA, HCCIECIOBAHMS, COCTABIATH OTYET O
npoJielaHHON paboTe.

Pabora ¢ nnopmanmeii:

YMEHHE BBIOMpATh, aHAM3UPOBATH W WHTEPIPETHPOBATh MH(DOPMALIMIO PA3TUYHBIX BUAOB U (opm
MPEICTABICHUS, TMONYy4aeMyI) U3 Pa3HbIX HCTOYHHKOB (HAyYHO-TIOMYJSpHAs JUTEpaTypa XUMHUYECKOTO
CoJiepKaHUs, CIpaBOYHBbIE TOCOOMS, pecypchl MHTepHeTa), KPUTHUECKH OIICHHBATH MPOTUBOPEUMBYIO H
HEI0CTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTh pa3HuHble METONBl W 3alpochl MPH TOHUCKE M OTOOpe HHPOpMAMH H
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMUMBIX JJsi BBIMOJIHEHUS YYEOHBIX M IIO3HABATENBHBIX 3a]a4
ONpeAeNEéHHOTO0  TUMa, MNPUOOpPETeHHWe OmbiTa B OOJIACTH  WCMONB30BaHHUS  HMH(DOPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJOTHH, OBIAJeHIE KYIbTYPOH aKTHBHOTO HCIOIB30BAHUS PA3TMYHBIX MOMCKOBBIX
CUCTEM, CaMOCTOSTEIHbHO BEIOUPATh ONTUMANIbHYIO ()OpMY MpeAcTaBIeHUs HHGOPMAIINH U UIUTFOCTPUPOBATH
peliaeMble 3a/laud  HECIOKHBIMHU CXEMaMH, JuarpaMmamu, JApyruMud ¢GopMamMu Trpapukd U HX
KOMOHWHAILIMSIMU,
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YMEHHE UCIOJIb30BaTh U aHAJIU3UPOBATh B Mpollecce y4eOHOW M HMCCIeI0BaTENbCKOW ACSITENTbHOCTH
UHGOPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIBCKOTO XO3sIiiCTBA M TpPaHCIOpTAa HA COCTOSHUE
OKpY’Karolenl MPUPOAHOUN CpeIbl.

KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

YMEHHUs 33/1aBaTh BOMPOCHI (B X0/€ Auaiora u (WiM) JUCKYCCHUHU) MO CYIIECTBY 0OCYKIaeMOW TEMBI,
dbopMynupoBaTh CBOM MPEATIOKEHHSI OTHOCUTEIHHO BIMOJIHEHUS MTPEIJIOKEHHOM 3a/1a4H;

YMEHHSI TPEJCTaBISATh IOJyUYEHHBIE pE3YJIbTaTbl I103HABATENIbHON JEATENbHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JejaTh IMPE3eHTALUI0 PEe3YJIbTaTOB BBINOJIHEHUS XUMHUYECKOTO HKCIEPUMEHTa
(J1abopaTopHOTO OIBITA, JTAOOPATOPHON PAOOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHSI y4eOHOro COTPYIHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM IIO3HABaTelIbHOU W
HCCJIEZIOBATEIIbCKOM JEATENbHOCTH MPU PEHICHUH BO3HUKAIOMIMX Mpo0iieM Ha OCHOBE ydéra OO0IIMX
MHTEPECOB U COINIACOBAHUS MO3UIUI (00CYX/IeHUs, 0OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIHS
COBMECTHBIX JICHCTBUI, ONpe/iesieHne KPUTEPUEB MO OI[CHKE Ka4yeCTBa BBITOJIHEHHOW paboThl U IpYyTHe).

PeryasiTuBHbIe yHUBepcaibHbIe yueOHbIe 1eiiCTBHA:

YMEHHE CaMOCTOSTENbHO ONPEAENsATh UeNU JACSITeNbHOCTH, IJIaHUPOBaTh, OCYIIECTBISTD,
KOHTPOJUPOBaTh M TPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIBHOCTh, BbIOMpaTh Haubolee
s¢dekTuBHBIE COCOOBI pelieHHs] YYEeOHBIX M MO3HABATEIbHBIX 3a/lady, CAMOCTOSITENIBHO COCTAaBISTh WIIH
KOPPEKTHPOBATh MPEIJIOKEHHBIN alTOPUTM JEHCTBUI MpU BHINOIHEHUU 3a/laHUi C YYETOM MOIYYCHHS
HOBBIX 3HAHUI 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX M PEAKIUAX, OLEHUBATh COOTBETCTBUE MOTYYCHHOTO
pe3ynbrara 3asBICHHOW IIeJH, YMEHHUE HCIOJIb30BaTh M AaHAIU3UPOBATH KOHTEKCTHI, MpejiaracMbie B
YCIIOBUU 3aJJaHHA.

MNPEIMETHBIE PE3VJIBTATbHI

B cocraBe mpeaMeTHBIX Pe3ylbTaTOB MO OCBOCHHIO O0S3aTENILHOTO COJEpP)KaHUS, YCTAaHOBJICHHOTO
IaHHOU denepanbHON pabouel MpoOrpaMMoOi, BBIIEISIOT: OCBOCHHBbIE OOYYaIOIIMMHUCSA HAay4dHbIE 3HAHUSA,
YMEHHUS U CIIOCOOBI IEHCTBUH, criennduyeckue 1id npeaMeTHol obaactu «XUMHUs, BUABI ASSITENTLHOCTH 110
MOJTyYEHUIO0 HOBOTO 3HAHMSI, €r0 MHTEPIPETAINH, TPEOOPA30BAaHUIO U MIPUMEHEHHUIO B PA3JIMYHBIX YUSOHBIX
Y HOBBIX CUTYaIUsX.

K xoHiy oOydyenuss B 8 Kjacce mpeaMeTHbIE pe3ynbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPakaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

® PACKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TIOHSATHI: aroM, MOJIEKyJda, XUMUYECKHUN DIIEMEHT,
MPOCTOE BEIECTBO, CIOXKHOE BEUIECTBO, CMeCh (OOHOPOAHAs U HEOJHOPOJHAsS), BaJE€HTHOCTD,
OTHOCHUTEINIbHAs aTOMHAsi U MOJEKYNsSpHasi Macca, KOJIMYECTBO BEIIeCTBa, MOJb, MOJISIPHAST Macca,
MaccoBasi JONii XMMHUYECKOTO 3JeMEHTa B COEAMHEHUHU, MOJSPHBIH OO0BEM, OKCHJ, KHUCJIOTa,
OCHOBaHHE, COJIb, OJIEKTPOOTPULIATENILHOCTh, CTENEHb OKUCICHHS, XHMHUYECKas peaxius,
KIacCU(UKAIUS PEaKIUil: peakuu COCTUHEHUs, PeaKIHH Pa3NIOKEHHs, PEaKlUUd 3aMelleHus,
peakiuu oOMeHa, 5K30- M JSHAOTEPMUYECKUE PEaKIMU, TEIIoBOM 3(h(deKT peakiuu, sSApo atoma,
SIIEKTPOHHBIN CJION aToma, aroMHas opOWTaj b, paguyc aroMa, XMMHUYECKas CBs3b, MOJSApHAs U
HEMNoJspHasi KOBaJeHTHAsl CBSI3b, MOHHAS CBA3b, MOH, KATHOH, aHMOH, PAacTBOpP, MaccoBas IO
BellecTBa (MPOLEHTHAs KOHIIEHTPAIIKs) B pacTBOPE;

® WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHSTHI U MPUMEHATH 3TH MOHATHS TpU
OTIMCAHUU BEIIECTB M UX MPEBPAIlCHUN;

® ICTIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBIIEHUs (OpMYNT BEIIECTB W YpaBHEHHIA
XUMHUYECKUX PEaKIUi;

® OMpe/IETSATh BAJICHTHOCTh arOMOB DJJEMEHTOB B OWHAPHBIX COCAMHEHMSX, CTENEHb OKUCICHHS
DIIEMEHTOB B OWMHAPHBIX COEAMHEHUSX, MPHUHAJICKHOCTh BEIIECTB K OINpPENeIEHHOMY Kiaccy
coenuHeHUN 1o GopmynaM, BUJ XUMHUYECKOW CBsI3U (KOBaJCHTHAsl M MOHHAs) B HEOPTaHHMUECKHUX
COCTUHEHUSIX;

e packpbiBath cMbicn [lepuoanueckoro 3akona J[. M. MeHnneneeBa: JeMOHCTPUPOBATh MOHUMAHHE
MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHMMHYECKHX JJIEMEHTOB OT HX TMOJOKEHUS B
[lepuonnueckoii crucTeMe, 3aKOHOB COXPAHEHHSI MAacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHsI, 3aKoHa ABOTaIpo;
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® ONNCHIBaTh M XapakTepu3oBaTh TaOmuuHylo (opmy Ileprmonmyeckoil CHCTEMBI XHMHYECKHX
9NIEMEHTOB: pa3JINyaTh MOHATHUS «IVaBHas moarpynmna (A-rpymma)» u «mobounas moxarpynmna (b-
rpynma)y, Majble U OONbIINE MEePHOIbl, COOTHOCHTH 0003HAYCHHUs, KOTOPbIE HMEIOTCS B Talmuile
«[lepmopnyeckas cucrema xumudeckux onemeHtoB J[. W. MenngeneeBa» ¢ YHCIOBBIMHU
XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB M 3aps] 1apa, 001iee Ynciio
SNIEKTPOHOB U pacIpeeeHue UX MO 3IEKTPOHHBIM CIIOSIM);

e KIIacCU(UIMPOBATh XUMHYECKHE HJIEMEHTHI, HEOPraHWYECKHE BEIeCTBA, XUMUYECKHE peakuu (1o
YHCITy U COCTAaBY YYacTBYIOIIMX B PEAKIIUH BEILIECTB, 10 TEIUIOBOMY P QEKTY);

® XapaKTepHU30BaTh (OIHMCHIBATh) OOIIME XHUMHYECKHE CBOWCTBAa BELIECTB PA3IMYHBIX KIACCOB,
HOATBEPKasi ONMCAaHUE MTPUMEPAaMH MOJIEKYISIPHBIX YPaBHEHUH COOTBETCTBYIOLIMX XUMHUYECKUX
peaKIuii;

® IPOTHO3MPOBATh CBOICTBA BEIECTB B 3aBHCHMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa, BO3MOXXKHOCTHU
NPOTEKaHNsI XUMHYECKHX MTPEBPALICHNI B PA3IMYHBIX YCIOBHSX;

® BHIYUCIISAITH OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MAacChl BEIECTB, MAaCCOBYIO JIOJIO
XMMHYECKOTO 3JIEMEHTa 1O (OopMylne COCAMHEHHs, MAacCOBYIO JIOJII0 BEIIEeCTBA B pacTBOpE,
IPOBOJIUTH PACUETHI [0 YPABHEHHIO XMMUYECKOH peaklny;

® IPUMEHATH OCHOBHBIC OIEPALUHN MBICIUTEIBHON NEATEIBHOCTH — aHAINW3 M CHHTE3, CpaBHEHHE,
00001IeHNe, CHCTEeMATHU3aINIo, KITaCCH()UKAINIO, BBISIBICHUE NPUYMHHO-CICICTBEHHBIX CBSI3CH —
JUIL W3y4YEHUs] CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIHid, €CTeCTBEHHO-HAyYHBIC METO/bI
NIO3HAHMA — HAOIIO/ICHNE, U3MEPEHHE, MOJICTTMPOBAHKE, SKCIIEPUMEHT (peaibHbI U MBICTICHHBI);

e CJIeJ0BaTh IpaBHJIaM MOJIb30BaHUS XUMHYECKOW TIOCYI0H U Ta00paTOPHBIM 000pPYyIOBaHUEM, a TAKKE
npaBuiiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUIUSMH IO BBIIOJHEHUIO
7a00paTOPHBIX XMUMHUYECKHUX ONBITOB IO TOJYYCHHIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopoma W KHUCIOpOJA), TPHUTOTOBICHHIO PAaCTBOPOB C ONpENENEHHONM MaccoBOi Joneit
pPAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBaTh M IPOBOAUTH XHMHUYECKHE OKCIEPHUMEHTHI 10
pPAacCIO3HABAaHMIO pAcTBOPOB MIEJOYEH M KUCIOT C IIOMOLIBI0 HMHIMKATOPOB (JIaKMYC,
deHondranzent, METUIOPAHX U IpyTHE).

K xoHmy oOydeHuss B 9 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTb

c(OpMHPOBAHHOCTh y OOYYAOLINXCSI YMEHUI:

® PaCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUNA: XUMUYECKHH 3JIEMEHT, aTOM, MOJIEKyJa, UOH,
KaTHOH, aHHOH, IPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTD, AIEKTPOOTPHUIIATENLHOCTD,
CTETEeHb OKUCIICHUS, XUMHUECKasi peaKiysi, XuMHUecKasi CBA3b, TEIUIOBON 3(h(eKT peakiuu, MOk,
MOJISIPHBIA 00BEM, PacTBOp, 3JIEKTPOIMTHI, HEIIEKTPOIUTHI, AEKTPOIUTHUECKAsT TUCCOLHALINS,
peaKkIMy MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble U HeoOpaTUMble
pEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE PEAKLIUU, OKHCIUTENb, BOCCTAHOBUTEIb, OKHCICHHE
U BOCCTAHOBJICHHE, aJUIOTPONHUsA, aM(pOTEpPHOCTb, XMMHUECKasi CBA3b (KOBaJCHTHAas, WOHHaf,
MeTaJuIn4YecKas), KpUcTalInyeckas peléTka, Koppo3usi METajlIoB, CIIJIaBbl, CKOPOCTh XUMHUYECKON
peakiuu, npeaenabHo fonyctuMas koHnentpauus [1JIK Bemectsa;

® JUUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATHA W MPUMEHSATHh 3THU HOHATHUS TpHU
OIMCAaHUH BEIIECTB U MX MPEBPALICHUH;

® JICTIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUIS COCTaBIE€HUS (OpMyNl BEUIECTB M ypaBHEHUH
XUMHUYECKUX PEaKLni;

® OIIPE/IEIIATh BAJICHTHOCTD U CTENIEHb OKUCIICHUS XUMHUECKUX JIEMEHTOB B COEIMHEHHSIX Pa3IMUYHOTO
COCTaBa, MPHHAJUICKHOCTh BELIECTB K ONPENEIEHHOMY KIJIACCy COEIMHEHHMH 1Mo (opmynam, BHI
XUMHUYECKOH CBSI3M (KOBaJIeHTHAsi, MOHHAs, METAJUIMYECKas) B HEOPraHWYECKHX COEIUHEHUSX,
3apsl MOHA MO XUMHUYECKOH (opmylie, XapakTep Cpeibl B BOJHBIX pacTBOpax HEOPraHUYECKHX
COEIMHEHUH, TUM KPUCTAJUTMYECKOHN PeIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBath cmbich [lepuonmueckoro 3akona JI. M. MenzaeneeBa U J€MOHCTPUPOBATH €rO
NOHMMaHME: OMHUCHIBAaTh M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuonuueckoil cucTeMbl
XUMHUYECKUX BJIEMEHTOB: pa3inyarh MOHATHS «miaBHas noArpynmna (A-rpynma)» u «moOoyHas
noarpynna (b-rpynma)», Manble u OonblIMe NEPUOABI, COOTHOCHTH OOO3HAYEHUs, KOTOpBIE
UMEIOTC B TEPUOIMYECKOM TaOnuIle, C YHUCIOBBIMU XapaKTEpUCTUKAMHU CTPOCHHUS aTOMOB
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XUMHYECKUX IEMEHTOB (COCTaB U 3apsia sapa, o0IIee YKCIo AMEKTPOHOB M Ppacpeie]ICHUE UX 110
ANIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB DJIEMEHTOB M X
COCJIMHEHUH B Ipe/iesiaX MAJIbIX TIEPUOIOB M IIABHBIX MOATPYIII C YYETOM CTPOCHHUS UX aTOMOB;

® KJ1aCCU(UIIPOBATH XUMHUUECKUE AIIEMEHTBI, HEOPTaHUYECKHUE BEIIECTBA, XUMUYECKHE Peakiuu (110
YHCIy W COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3((EKTY, 0 U3MEHEHHUIO
CTETICHEH OKUCIICHUS! XUMHUECKUX JIEMEHTOB);

® XapaKTepH30BaTh (OMUCHIBaTh) OOMIME M CHENU(PUUSCKUE XUMHUYECKHE CBOWCTBA TPOCTHIX U
CJIOKHBIX BEIECTB, MOATBEPKIAsi ONMMCAHHE MPUMEPAMU MOJCKYISIPHBIX W MOHHBIX ypaBHEHUH
COOTBETCTBYIOIIMX XUMHUECKUX PEAKITHIA;

® COCTABJIATh YPaBHEHHS DJICKTPOIUTHUYCCKON JTHCCOIMAIMN KHUCIIOT, IIENOYeH W COJICH, MOJHBbIC U
COKpaII€HHBIC YPAaBHEHUSI pEaklMii MOHHOTO OOMEHA, YpaBHEHHUs DPEaKIUH, MOATBEPIKIAOIIAX
CYIIECTBOBAHHE TEHETHYECKOM CBS3HM MEXIy BEIIECTBAMH Pa3IMYHBIX KIIACCOB;

® DacCKpbhIBaTh CYNIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIU IMOCPEJCTBOM COCTaBICHHUS
ANIEKTPOHHOTO OalaHCca 3TUX PEAKIIHN;

® [IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH IMPOTCKAHUS
XUMHYECKUX MPEBPAIICHUI B PA3JIUYHBIX YCIOBHSIX;

® BBIYKCIIATh OTHOCUTEIBHYIO MOJICKYISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MAacCOBYIO [OJIIO
XUMHYECKOTO 3JeMEHTa 1O (QOpMylie COCIWHEHHs, MAacCOBYKO JIOJIO BEIIECTBA B PacTBOpE,
MPOBOAMTH PACYETHI TI0 YPABHCHUIO XMMUYCCKON PEAKIIHH;

® COOMIONATh MpaBHIia MOJH30BAHUS XMMHUYECKOM TIOCY/I0i U 1a00paTOpHBIM 00OPYIOBAaHHEM, a TAKIKE
npaBuia OOpalICHUsT C BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHMSMHU TI10 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB MO IOJYYCHHIO M COOMpPAHHIO Tra3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKUCIIoro rasa);

® [IPOBOJIUTH PEAKIINH, MMOJTBEPIKIAIOIINE KAYECTBECHHBIN COCTaB Pa3IMYHBIX BEUICCTB: paclio3HABaTh
OMBITHBIM TyTEM XJOpUA-, OpoMuA-, HOAMA-, KapOoHar-, Qocdar-, cumukKar-, cyabdar-,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHUS U MOHBI H3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOININE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

® IPUMEHATH OCHOBHBIE OMNEPALUU MBICIUTEIBLHON NEATENbHOCTH — aHAJIW3 U CUHTE3, CPaBHEHUE,
0000111eHNe, CUCTEeMATU3AllUI0, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBA3€M — ISl WM3ydeHUs
CBOMCTB BEIIECTB M XHUMHYECKUX pEaKIUd, €CTeCTBEHHO-HAyYHbIE METOMbl TMO3HAHUS —
HAOMIOIeHWe, UW3MEpEeHHe, MOJCTHPOBAaHUE, DJKCIEPUMEHT (peaibHbli U  MBICICHHBIN).



TEMATHYECKOE IINIAHUPOBAHHUE
8 KJIACC
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Ne

KoanuecTBo yacoB

JuekTpoHHbIe (U (pOBBIE) 00pa3oBaTeIbLHbIE

HaumeHoBaHHe Pa3IeioB U TeM MPOrPaMMbl KonTposbHbIe IpaKkTHYecKH
n/n Bcero pecypcel
padoThI e paboThI
Pasznen 1. IlepBonavajibHble XMMUYECKHE OHATHUS
X — §
1.1 HMHA BaiKHaﬂ ODIACTE CCTCCTBOSHANHA 1 5 2 Bbubmuoreka ITOK https://m.edsoo.ru/7f41837¢c
MPAKTHYECKON IESTENLHOCTH YeI0BEKA
1.2 BeliecTBa 1 XUMHUUYECKHE PEaKIMN 15 1 Bubmuoreka I{OK https://m.edsoo.ru/7f41837¢c
HUroro 1o pasmerny 20
Pasnen 2. BaxkHeiilune npeacTaBuTe/ Il HEOPraHU4eCKUX BelleCTB
2.1 Bosnyx. Kucnopon. [ousitue 06 okcuaax 6 Bubmuoreka I{OK https://m.edsoo.ru/7f41837¢c
2.2 Bomopon.IloHsTHe 0 KUCIOTAX U COJSX 8 1 Bubmuoreka I{OK https://m.edsoo.ru/7f41837¢c
2.3 Bopna. Pacteopsl. [ToHsiTHe 06 OCHOBaHUSIX 5 1 1 Bubmuoreka I{OK https://m.edsoo.ru/7f41837¢c
2.4 OCHOBHbBIE KJIACCHI HEOPIAaHUUECKUX COCTMHEHHI 11 1 1 Bubmuoreka I{OK https://m.edsoo.ru/7f41837¢c
HWroro mo pasueiny 30

Paznen 3. llepnognyecknii 3axoH n [lepuognyeckas cucrema xumndeckux y1eMenToB /1. . MenneneeBa. CtpoeHne aToMoB. XUMU4YecKas ¢BA3b. OKUCIATENBHO-

BOCCTAHOBHUTECJIBbHBIC PEAKIIMH

Ilepuoanueckuii 3akoH u [lepuonuueckas cucrema

3.1 xuMudeckux 3nemenToB J[. . MenneneeBa. CtpoeHue 7 bubnuorexa [IOK https://m.edsoo.ru/7f41837¢
aroma
X . -
32 UMHY€eCKas CBsA3b. OKUCITUTEIBHO-BOCCTAHOBHUTEIBHbIE g 1 Bubmorexa LIOK https://m.edsoo.ru/7f41837¢
peaKknuu
HWroro mo pa3neny 15 Bbubnuorexa [IOK https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMms 3 Bbubnuorexa [IOK https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB T10 ITPOTPAMME 68 4 5



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

15

9 KJIACC
Kosn4yecTBo yacos
Ne DyieKTpOHHBIE (M (PPOBHIE)
HaumenoBaHue pa3iesioB H TEM MPOrPaMMbl Koutpoiabubie IpakTuyec
n/n Bcero o0pa3oBaTebHbIEe pecypchl
padoThI KHe padoTbl
Paznen 1. BetiecTBO U XUMHU4YeCKHe peakuuu
[ToBTOpeHue u yriryOnenne 3HaHN OCHOBHBIX bubmmoreka [JOK
1.1 5 1
paszenos Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX PEAKIIAI 4 bubmorexa [OK
' p peardi https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHICCKAS JUCCOMAIINS. XUMHUSCKUE 8 1 1 bubanorexa [IOK
' peaKiiy B pacTBOPax https://m.edso0o.ru/7f41a636
Wroro mo pazneny 17
Paznen 2. Hemeranbl U MX coeMHEHUS
21 OO6mras XxapakTepUCTUKA XUMUIESCKHUX DIIEMEHTOB 4 1 bubnuoreka [JOK
' VIIA-rpynmst. ["ajgorenst https://m.edsoo.ru/7f41a636
29 OO0mast XapaKTepUCTHKA XUMHUYECKUX IEMEHTOB 6 bubnmnoreka LIOK
' VIA-rpymmbl. Cepa u € coeTuHEHHs https://m.edsoo.ru/7f41a636
53 OO0mras XxapakTepUCTHKA XUMUISCKHUX DIIEMEHTOB 7 1 bubnuorexa [IOK
' V A-rpymiisl. A3or, pocdop 1 ux coeMHSHUS https://m.edsoo.ru/7f41a636
el N ;| B o
' PYHIEL PORLTLEP https://m.edsoo.ru/7f41a636
COCJIMHEHHUS
Hroro no pazneny 25

Pasznen 3. MeTa/lsibl M HX COCTHHEHUS



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
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. bubmmoreka [JOK
3.1 Obmme croficTsa MeTaIIOR 4 https://m.edsoo.ru/7f41a636
N bubmmoreka [JOK
3.2 Baxneiiire MeTamIbl U UX COSAUHCHUS 16 https://m.eds0o.ru/7f41a636
Uroro no pazneny 20
Paznen 4. Xumus u okpy:kawias cpena
4.1 BemecTBa 1 MaTepualbl B )KU3HU Y€IOBEKa 3 bubmorexa [OK
' https://m.edsoo0.ru/7f41a636
Hroro no pazneny 3
bubanorexa [IOK
Pe3epBHOE Bpems 3

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



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

INIOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
DJIeKTPOHHbIE
e Tema ypoka Bcero unpposbie
n/n o0pa3oBaTebHbIE
4acoB
pecypcsl
[Ipenmer xumuu. Poiab XMMUM B )KU3HU YesOBeKa. Tena u brbmmorexa LIOK
1 Bep ECTBa ’ ’ 1 https://m.edsoo.ru/ffOd
- 210c
bubnuoreka [IOK
2 [ToHsaTHE 0 METOAAX MO3HAHUSA B XUMUHU 1 https://m.edsoo.ru/ff0d
227e
bu6 OK
3 HpaKTj/IquKaﬂ pabota Ne 1 «IIpaBuiia paboTsl B JabopaTopuu 1 hgp::jl;)r;.e;;s]c;[o.ru ff0d
1 IipuéMBbI 00pateHus ¢ 1a00paTOpPHEIM 000PYIOBAHUEM 23dc
Bbubnuoreka [IOK
4 YucTsle BenecTsa U cMecu. CriocoObl pasiecHus cMeceit 1 https://m.edsoo.ru/ff0d
26ca
IIpakTudeckas pabora Ne 2 «Paznenenue cMeceli (Ha mpuMepe Bubmmorexa IOK
5 P P . A PHMEP 1 https://m.edsoo.ru/ff0d
OYHUCTKH TIOBAPEHHOM COJIN )»
28c8
Bbubnuoreka [IOK
6 ATOMBI U MOJICKYJIBI 1 https://m.edsoo.ru/ff0d
2a6c
XUMHYECKUE dTIEMEHTHI. 3HAKH (CHMBOJIBI) XUMHUIECKUX bubnmorexa LIOK
7 ’ 1 https://m.edsoo.ru/ff0d

3JICMCHTOB

2be8
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

HpOCTHe " CJIOXXHBIC BCIICCTBA

bubmuoreka [IOK
https://m.edsoo.ru/ff0d
2a6bc

ATOMHO-MOJIEKYJISIPHOE yUEHHE

bubnuoreka [IOK
https://m.edsoo.ru/ff0d
2d50

10

3aKOH MOCTOSIHCTBA COCTaBa BEIIeCTB. XumMudeckas Gopmya.

BaneaTHOCTh aTOMOB XUMHYECKHUX YJIEMEHTOB

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d
2eae

11

OTtHocuTeabHas aToMHas Macca. OTHOcHTEIbHAS
MOJICKYIIIpHAs Macca

bubnuoreka [IOK
https://m.edsoo.ru/ff0d
323c

12

MaccoBas J0JI1 XUHMHUYCCKOIro 3JICMEHTAa B COCITMHCHU

bubmmorexa [IOK
https://m.edsoo.ru/ff0d
350c

13

KonnuectBo BemectBa. Monb. MossipHast macca

bubmuoreka [IOK
https://m.edsoo.ru/ff0d
5230

14

du3ndecKkue ¥ XUMAYCCKHUC SBIICHUS. XUMUYCCKas peakuusa

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d
37fa

15

IIpu3Haky U ycaoBUS NPOTEKAHNS XUMUYECKUX PEaKLUI

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d
3al6

16

3aKoH COXpPaHCHUA MACChI BCIICCTB. XuMudecKue YpaBHCHUA

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d
3b88

18


https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

Brruncne OJIYECTBA, MACCHI BEIIECTBA IO ypaBHE Bubamorexa LIOK
BIYMCIICHNS KOJIMYECTBA, MACCHI B TBa 11 BHEHUSM
17 I ’ - P https://m.edsoo.ru/ffOd
peartt 5708
Kiraccudukaris XuMIIecKuX peakiuil (CoeTMHEHIS bubmmorexa LIOK
18 B peaidt A ’ https://m.edsoo.ru/ffod
pa3iIoKeHus, 3aMeIeHus, 0OMeHa)
3f34
Bbubnuoreka [IOK
19 O060011IeHAE U CUCTEMATH3AIHS 3HAHUI https://m.edsoo.ru/ff0d
40c4
bu6 OK
20 K;);I;pOJ‘I)I;H&H pabora Nel o Teme «BermiecTBa 1 XUMHUIECKHE hgpSJ,I:I;I/OrTT].e; das](;IO.ru /f0d
1507}
peartt 4290
Bosznyx — cmech rasoB. CocrtaB Bozayxa. Kuciopo, bubmmorexa LIOK
21 Y ] Ayxa. PO https://m.edsoo.ru/ff0d
BNIEMEHT U TIpocToe BerecTBo. O30H
448e
®dusznyeckue €CKHe CBOMCTBa KHCIoponaa (peax Bubmmorexa LIOK
N3NY e U XUMHN4Y 351 BOUCTB HCJI nn
22 polia (peart https://m.edsoo.ru/ff0d
okucieHus, ropeane). [lonsTre 00 okcumax
4614
Crioco0BlI moTydeHus KUCIIopo/ia B Tab0paTopuu U bubmorexa LIOK
23 y oA patop https://m.edsoo.ru/ff0d
MPOMBIIIIEHHOCTH. [IprMeHeHne KHuca0poaa
497a
TernoBoit 3¢ ekt XUMUIECKON peakinuy, MOHATHE O bubmmoreka [JOK
24 TEPMOXHUMHUYECKOM YPAaBHEHUH, 3K30- M SHAOTEPMHUUCCKUX https://m.edsoo.ru/ff0d
peakuusax 4790
To o (Hed o eTaH). 3arpsA3HEeHNE BO3IyXa Bubamorexa LIOK
T1IJINB H Tbh, YI'OJIb U MCTAH ). I'PA3HCHUC B X
25 1 > Yrot P AR, https://m.edsoo.ru/ffOd

CIIOCOOEI €T0 npeaoTBpallICHUA

4cda
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

bubmuoreka [IOK
26 IIpaktraeckas padora Ne 3 o Teme «HOJ‘I}"IGHI/IG u https://m.edsoo.ru/ffod
coOupaHHe KUCIOPO/Ia, U3YUCHHUE €r0 CBOHCTBY
4ae2
Bonopon — snemeHT 1 mpocToe BemecTBo. HaxoxaeHne B bubmmorexa LIOK
27 H j f)’ i‘ P HHIECTEO. A https://m.edsoo.ru/ff0d
PHpOA 4ddo
dusnueckue eckue cBoMcTBa Bojgopoaa. I1 eHeHue bubmorera 10K
N3NY N U XUMHNY 51 BOHUCTBA B . NMCHCHU
28 BoTODONa viopora. 1p https://m.edsoo.ru/ff0d
AOPOR 4ddo
Bbubnuoreka [OK
29 TloHsTHE O KHACIIOTaX U COJSX https://m.edsoo.ru/ff0d
50d2
butmmoreka [OK
30 CrtocoObI MOy9IeHus BOAOPOAA B TaOOpATOPUH https://m.edsoo.ru/ff0d
4ddo0
bub OK
31 ITpakTrueckas padora Ne 4 1o Teme ((HOjIy‘IeHI/Ie u hgsz,I;I;I/OnT],e; das](;IO.ru /f0d
coOHupaHue BOIOPO/a, U3yUCHUE Ero CBOWCTBY
4142
bubnuoreka [OK
32 MomnsipHblii 006€M razoB. 3akoH ABOTaapo https://m.edsoo.ru/ff0d
542¢
Brrunciienusa o0bMa, KOJIMUECTBA BELIECTBA ra3a 1o ero bubmorexa TIOK
33 ’ H . https://m.edsoo.ru/ff0d
W3BECTHOMY KOJIMYECTBY BEIIECTBA MK 00bEMY
55a0
B cie 00BEMOB ra30B 110 YPaBHEHHUIO pea a bubmorexa 10K
BbIYUA! HUS 'bEMOB T B IT BHCHHA KIIMU H
34 . P beaxit https://m.edsoo.ru/ff0d

OCHOBE 3aKOHA 00BLEMHBIX OTHOIICHHH ra30B

5708

20


https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

bubmuoreka [IOK
35 dusnyecKue U XUMHUECKHE CBOMCTBA BOIBI https://m.edsoo.ru/ffod
587a
bubnuoreka [IOK
36 CocraB ocHoBanuii. [ToHATHE 00 HHIUKATOPAX https://m.edsoo.ru/ff0d
59e2
Boma xak pactopurenb. HachlieHHBIE M HEHACBHIIIICHHBIC bubmmorexa LIOK
37 https://m.edsoo.ru/ff0d
pacTBOpbl. MaccoBasi 1015 BEIIECTBA B PacTBOPE 5b40
[MpakTuueckas pabora Ne 5 mo reme «[IpurotoBnenue Bubnmuoteka LIOK
38 PacTBOPOB C ONpPeEIEHHON MacCOBOM 10JI€H PacTBOPEHHOTO https://m.edsoo.ru/ff0d
BELIECTBA» Seba
39 gc();zzonbmm pabota Ne2 o Teme «Kuciopon. Bomopoz. ﬁgsjsi:l;llor;.e;;sgfrﬁ /f0d
6342
bubmuoreka [IOK
40 Oxcuipl: cocTaB, KiaccupHuKaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d
664e
TMonyJyeHue u XUMHUUECKUE CBOMCTBA KMCIOTHBIX, OCHOBHBIX U brbmmorexa LIOK
41 aMOTEDHEIX OKCHIOB ’ https://m.edsoo.ru/ff0d
664e
Bbubnuoreka [IOK
42 OcHOBaHMs: COCTaB, KiIacCH(HUKAIIKS, HOMEHKIATypa https://m.edsoo.ru/ffod
67ca
Bbubnuoreka [IOK
43 [Tomyuenue u XMMHYECKHE CBOWCTBA OCHOBAHUI https://m.edsoo.ru/ff0d

67ca
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https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

bubmuoreka [IOK
44 Kucnotsl: cocras, kiaccudukarms, HOMEHKIATypa https://m.edsoo.ru/ff0d
fee2
bubnuoreka [IOK
45 [Mony4yeHue U XMMHUYECKUE CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0d
fee2
Counu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI MOTyYeHUs, bubmmorexa IOK
46 IMII6CKIe cBOHCTRA https://m.edsoo.ru/00a
d9474
[MpakTuueckas pabora Ne 6. Pemenune skcriepiMeHTaTbHBIX Bubnmuoteka LIOK
47 3a1a4 1o Teme «OCHOBHBIC KJIACChl HEOPTAaHUIECKUX https://m.edsoo.ru/00a
COEAVHEHUI» d9b7c
I'eneTnueckas CBSI3b MEXy KIIaCCAaMH HEOPTaHUYECKUX Bubmmorexa LIOK
48 . https://m.edsoo.ru/00a
COETMHEHUI 49250
bubmuoreka [IOK
49 O00011eH1E U CUCTEMATH3alMs 3HAHUN https://m.edsoo.ru/00a
d9ch2
KonTponsHast pabota Ne3 o reme "OCHOBHBIE KIIAaCCHI Bubmorexa IOK
50 . https://m.edsoo.ru/00a
HEOPraHMYECKUX COeTUHEHUI d9ela
[lepBble MONMBITKY KIaCCUPUKALUN XUMUYECKUX 3JIEMEHTOB. Bubamorexa LIOK
51 https://m.edso00.ru/00a
[lonsaTHe 0 rpynmax CXOIHBIX HIEMEHTOB
doffa
IIepnonnyeckuii 3akoH u Ileproanueckas cuctema Bubamorexa LIOK
52 https://m.edsoo.ru/00a

xuMuueckux 3aeMeHToB J[. . Menneneena

da52c
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

bubmuoreka [IOK
53 Ieprompl, TPYIIIbI, TOATPYIIIBI https://m.edsoo.ru/00a
da52c
bubnuoreka [IOK
54 Crpoenne atromoB. CocTaB aTOMHBIX siziep. M30Tors https://m.edsoo.ru/00a
da342
CtpoeHue 31eKTPO 000JI04YEK aTOMOB 3JIEMEHTO bubmmorexa LIOK
TPOEHHU TPOHHBIX YEK aTOMOB JIEMEHTOB
55 p . vp ! . https://m.edsoo.ru/00a
Ilepuonuueckoii cucreMmsl J. 1. Menneneena
da6bc
bubnuoreka [IOK
XapakTepuCcTHKa XUMHUECKOTO SIIEMEHTA 10 €r0 MOJIOKESHHUFO _
56 . https://m.edsoo.ru/00a
B [lepunonuueckoit cucreme 1. . Menneneepa
da824
3naveHune llepnoguueckoro 3akoHa I pa3BUTHSI HAYKH U bubnuorexa LIOK
57 npaktuku. J[. . MeHeneeB — y4€Hblid, negaror u https://m.edsoo.ru/00a
IpakIaHHH da96e
bubmuoreka [IOK
58 DJIEeKTPOOTPHULIATEIIBHOCTh ATOMOB XMMHUYECKHX JJIEMEHTOB https://m.edsoo.ru/00a
daab8
Bbubnuoreka [IOK
59 HoHnnas xuMuueckas cBs3b https://m.edsoo.ru/00a
dac34
Bbubnuoreka [IOK
60 KoBasieHTHast TIONIIpHAsE XUMUYIECKast CBSA3b https://m.edsoo.ru/00a
daab8
Bbubnuoreka [IOK
61 KoBaiieHTHast HeMoNsIpHAs XUMUYECKas CBSI3b https://m.edsoo.ru/00a

daab9
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9

62

CreneHp OKHACIEHNS

bubmuoreka [IOK
https://m.edsoo.ru/00a
dae28

63

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE pCaknuuun

bubnuoreka [IOK
https://m.edsoo.ru/00a
db076

64

OKHCIUTEIN U BOCCTAaHOBHUTEIN

Bbubnuoreka [IOK
https://m.edsoo.ru/00a
db076

65

KontponsHas pabota Ned mo teme «CtpoeHue atoma.

XUMHAYECKas CBI3b»

bubnuoreka [IOK
https://m.edsoo.ru/00a
db486

66

O00011eHNE U CUCTEMATU3AIMs] 3HAHU

bubmmorexa [IOK
https://m.edsoo.ru/00a
db33c

67

O00011IeHNE ¥ CUCTEMATH3aMs 3HAHUN

bubmuoreka [IOK
https://m.edsoo.ru/00a
d9cb2

68

O00011IeHNE ¥ CUCTEMATU3AMs 3HAHUI

Bbubnuoreka [IOK
https://m.edsoo.ru/ffod

61c6

OBLIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68
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https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KIIACC
JJIeKTPOHHbIE
Ne OBbI€
Tema ypoka i ppoELI
n/n Bcero o0pa3oBarejibHbIE
pecypchbl
Ilepunognueckuii 3akoH. Ilepunoandeckas cucrema eCcK bubmmorexa IOK
HOINYECKUI H. HOINY 1 CUCTEMA XUMUYECKUX
1 pHo pHOL 1 https://m.edsoo.ru/00ad
anemenToB [I. . MenpaeneeBa
b59¢
3aKOHOMEPHOCTH B N3MEHEHUH CBOUCTB XUMUYECKUX bubmmorexa IOK
2 P N 1 https://m.edsoo.ru/00ad
3JIEMEHTOB TIEPBBIX TPEX TEPUOIOB
b6b6
bubmmorexa [IOK
3 Knaccuduranus v HOMEHKIATypa HEOPTaHHYECKUX BEIIECTR 1 https://m.edsoo.ru/00ad
b7e2
bubmmorexa [IOK
4 BuIpI XUMHUECKOH CBA3M M THITBI KPUCTATUTHYESCKUX PEIIETOK 1 https://m.edsoo.ru/00ad
bac6
5 Konrponbhas padora Nel no teme «[loBropenue u yriyoaeHue 1
3HaHWW OCHOBHBIX Pa3JIeNIOB Kypca § Kiracca
Kiaccudukaruss XaMHUUECKUX PEAKIUN 10 Pa3InIHBIM bubmorexa [OK
6 bHSHAKAM H peaxit p 1 https://m.edsoo.ru/00ad
P bchO
TlonsTre o ckopocTH XUMHYECKOM peakinu. IToraTue o bubmorexa [OK
7 P PEAKHiH. 1 https://m.edsoo.ru/00ad
TOMOTCHHBIX U T€TEPOTEHHBIX PEaKIUIX
be9a
8 [onsaTne 0 xuMuvyeckoM paBHOBecuu. DakTopsl, Bhustone Ha | 1 Bbubnmnoreka LIOK
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

CKOPOCTh XMMUYECKOU PEaKIUH U MOJ0KEHUE XUMUIECKOTO
paBHOBECHS

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

c28c

bubanorexa [IOK

9 OKHUCITUTENBHO-BOCCTAHOBUTEILHBIE PEAKIIHH https://m.edsoo.ru/00ad
cade
Teopus snekTpouTHYeCKON Aucconuanuy. CHIbHBIC U bubmmorexa TIOK
10 p P A HHat. https://m.edsoo.ru/00ad
ci1a0ble AMEKTPOIUTHI
cd68
Bubmuoreka IIOK
11 HoHHbIe ypaBHEHUsI peaKiuii https://m.edsoo.ru/00ad
d448
XUMHUYECKHUE CBONCTBA KUCIOT U OCHOBAHUM B CBETE bubmmorexa TIOK
12 N N https://m.edsoo.ru/00ad
MIPECTABICHUI 00 AMEKTPOIUTUIECKON TUCCOIHAIINN d5ds
XuMH4YecKre CBOMCTBA COJICH B CBETE IPEACTaBICHUI 00 bubmmorexa TIOK
13 5 et https://m.edsoo.ru/00ad
ANMEKTPOTUTHUECKON JTUCCOIUAITUU
dgb2
bubmmorexa [IOK
14 [ToHsiThe 0 TUApONN3E CoJei https://m.edsoo.ru/00ad
dod4
bubanorexa [IOK
15 O00011IeHNE ¥ CUCTEMATU3AMs 3HAHUI https://m.edsoo.ru/00ad
ddi2
IIpaktrueckas padora Ne 1. «PemieHne sKCriepUMEHTATBHBIX brbmmorexa LIOK
16 3éPa ; P T P https://m.edsoo.ru/00ad
9%
8 dbfa
17 KonTponeHast pabota Ne2 1o Teme «JIeKTpoIuTHYECKAsT Bbubnmnoreka LIOK
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https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

JAucCCoranus. XHUMHUYECCKHUEC PCaKkIun B paCTBOpax»

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

decO

O6HIa$I XapaKTCPUCTHUKA IraJIOTCHOB. XHUMHUYECKHUE CBOMCTBA HA

bubanorexa [IOK

18 IPHMEDe X10DA https://m.edsoo.ru/00ad
PHMEpE 210P dfe2
XnopoBonopon. ConsiHasi KUCI0Ta, XUMUYECKUE CBOMCTBA bubmorexa LIOK
19 o P . ﬂ;p o eHere ’ ’ https://m.edsoo.ru/00ad
MOJIy4eHUE, TPUMEHEHH
YHCHHS, TP e104
bub OK
20 [IpakTrueckas pa60Tai No 2vn0 teme «llomyyenue consiHOM h:tlp::jllon:%;c?sgo.ru 100ad
KHCJIOTBI, U3y4UeHHE €€ CBOHCTB
e348
Briunciienus 1o ypaBHEHUSIM XUMHUECKUX PEAKIUH, €CITU Brbmmorexa LIOK
21 P PO, https://m.edsoo.ru/00ad
OJIMH M3 PEareHTOB JaH B N30BITKE
e4388
bubanorexa [JOK
22 OO0mmas xapakTepucTika 31eMeHToB VIA-rpymmst https://m.edsoo.ru/00ad
e6da
Amnorponable MonupuKanuu cepsl. Haxoxnenue cepsl u eé Bubnmorexa LOK
23 p . A ! pHl- UH p https://m.edsoo.ru/00ad
COCIIMHEHUIA B IPUPOE. XMMHUECKHUE CBOMCTBA CEPBI 0644
bubanorexa [IOK
24 CepoBonopon, cTpoeHHe, GU3NICCKUEe U XHMHYSCKUE CBOHCTBA https://m.edsoo.ru/00ad
€802
Oxcupl cepol. CepHast KUCIIOTa, PU3NIESCKUE U XUMUYESCKUE bubamorexa LIOK
25 vﬂ pbl. L-€p ’ https://m.edsoo.ru/00ad
CBOMCTBA, MPUMEHEHHE
ea28
26 XHUMHYECKUE pEaKLny, JIEKAIIUE B OCHOBE TPOMBIIIIIEHHOTO Bbubnmnoreka LIOK
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https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

croco0a MmoMy4YeHus: CEpHOI KHCIOThl. XUMHUYECKOE
3arpsi3HEHNE OKPYKAOILIEHN Cpellbl COETNHEHUSIMU CEPBI

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

bubanorexa [IOK

27 BbrurciieHre MacCoBOM JJOJIH BBIXOIA MPOAYKTA PEaKIu https://m.edsoo.ru/00ad
ec8a
OO01mas XxapakTepUCTHKA AEMEHTOB V A-rpymmbl. A30T, bubmuoreka [JOK
28 pacnpocTpaHeHue B PUPO/E, GHU3HMISCKUE U XUMUIECKUE https://m.edsoo.ru/00ad
CBOICTBa eeab
AMMuak, ero pusmueckre 1 XUMHUIECKIE CBOMCTBa Bubnmorexa LOK
29 ’ ’ https://m.edsoo.ru/00ad
MOJy4YeHUE U IPUMCHEHHE
f004
bub6 OK
30 Efaizl;:zlszﬂcgzgzzg\@ 3 mo teme «Ilomy4yenne ammuaxa, htI/tIp;I:I;I/(r)TT].eg(?SSO.ru /00ad
v £180
bubanorexa [JOK
31 A30THast KHCII0Ta, e€ (PU3NYECKHe U XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ad
306
Hcnonp3oBaHne HUTPATOB U COJIEH AMMOHUS B Ka4€CTBE bubnmnoreka LIOK
32 MHHEpAIbHBIX YI00peHuit. XUMHUYECKOE 3arps3HeHNe https://m.edsoo.ru/00ad
OKPYXaIOIIEeH Cpeibl COCAMHEHUSIMU a30Ta 518
bub OK
33 dochop. Oxeup pochopa (V) I/IU(I)OC(i)OpHaSI KHUCJIOTA, htI/tIp::I;I/(:TT].e;?S(I)_[o.ru 100ad
(usnveckne 1 XUMUYEeCKHE CBOICTBA, ITOIyICHUE 684
HUcnonb3oBanne GpochaToB B KauecTBE MUHEPAIBHBIX bubamorexa LIOK
34 . . P https://m.edsoo.ru/00ad
ynoOpeHuit. 3arps3HeHue MpupomHoi cpelbl pocharamu £620
35 VYrnepon, pacipocTpaHeHue B pupoze, Gu3nvdeckue u Bbubnmnoreka LIOK
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

XUMHYCCKHE CBOMCTBA

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

fd9c

OKCI/IHI)I yriiepoaa, ux q)HSHQCCKI/IC 1 XUMHYCCKHE CBOMCTRA.

bubanorexa [IOK

36 DKoJIOrHYeCKHe MPOOIIEMbI, CBSI3aHHBIE C OKCHIOM YIIIepo/ia https://m.edsoo.ru/00ad
(V) febe
bubanorexa [IOK
37 VrompHas KACIIOTa U €€ COIH https://m.edso0.ru/00ae
006¢
Bubmuoreka IIOK
[Ipaktrueckas padora Ne 4 o reme "llomydeHune yriIeKucIoro
38 P P i " - https://m.edsoo.ru/00ae
ra3a. KauecTBeHHas peakius Ha KapOOHAT-HOH 0276
[TepBonaya e 1o 00 OpraHMYeCKUX BEIIECTBAX KaK O Brbmmorexa LIOK
BOHAYAJIbHbIE IIOHATHS FaHUYECKUX B TBax
39 P P B https://m.edso0o.ru/00ae
COCTMHCHHX yIIIepoa
yrIep 054¢
bubanorexa [JOK
40 Kpemuuii 1 ero coeuHeHns https://m.edsoo.ru/00ae
080a
o Sora No 5. P bubmmorexa [IOK
akTHdeckas padora Ne 5. PerieHue sKcriepuMeHTaTbHBIX
41 P P . p https://m.edsoo.ru/00ae
3a/1a4 1o TeMe «BakHeHIe HeMeTauTbl M MX COCITMHCHUSDY 0bf2
bubanorexa [IOK
Koutponbnas padora Ne3 1o Teme «BakHew1re HeMeTallIbl 1
42 P p https://m.edso0.ru/00ae
HX COCTUHEHUS»
% 0e18
OO0m1as XapakTepUCTHKA XUMUIECKHUX JIEMEHTOB — METAJLIOB. bubnuorexa [IOK
43 Mertannu4deckas CBs3b U METAJUTHUECKAsT KPUCTAJUTHYECKAs https://m.edsoo.ru/00ae
pemérka. du3nueckre CBONCTBA METAIUIOB 103e
44 XHUMHYECKUE CBONCTBA METAJIOB. DIEKTPOXUMUUECKUN psift Bbubnmnoreka LIOK
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https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

Hal'[pﬂ)KCHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ae
1156

O61mue ciocoOkl momyueHus MetamuioB. CruiaBbl. BeraucieHus

bubanorexa [IOK

45 10 YpaBHEHHUSIM XUMUYECKUX PEaKIUi, €CITH OJMH M3 https://m.edso0.ru/00ae
pEareHTOB COMEPIKUT MIPUMECH 1156

bubanorexa [IOK

46 ITousiTHE O KOPPO3UH METAILIIOB https://m.edso0o.ru/00ae
1278
Bubmuoreka IIOK

47 [ITemo4YHbIC METAIIBI https://m.edso0.ru/00ae
14b2
bubanorexa [JOK

48 OKCHJTBI ¥ THIPOKCHIBI HATPUS U KaJIHSI https://m.edsoo.ru/00ae
14b2
bubanorexa [JOK

49 Ieno4HO3eMENBHbBIE METAIIBI — KAJIBIUH ¥ MarHUN https://m.edsoo.ru/00ae
15e8
bubmmorexa [IOK

50 Baxxueliye coeJuHEeHNs KaablUs https://m.edsoo.ru/00ae
15e8

51 O00011IeHNE ¥ CUCTEMATU3AMs 3HAHUI
bubanorexa [JOK

52 JKécTrocTh BOJIBI M CTIOCOOBI €€ yCTpaHEeHUs https://m.edsoo.ru/00ae
1886
bu6 OK

53 [Ipaktuueckas padora Ne 6 o Teme "KEctkocTs BOIBI U htI/tIDJSI:I;I/(;TT]f(j‘S(I)IO.ru /00ae

METOJIBI €€ yCTpaHCHHS"

1ae8
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

bubanorexa [IOK
54 ATIOMHUHUIA https://m.edso0o.ru/00ae
1c64
bu6mmoreka IIOK
55 AmdoTepHbIe CBOWCTBA OKCH/IA M THAPOKCHIA https://m.edsoo.ru/00ae
1c64
Bubmuorexa IIOK
56 Keneso https://m.edso00.ru/00ae
1d86
bubanorexa [JOK
57 Oxkcupl, Tuapokcu bl U comu sxenesa (1) u xemnesa (1) https://m.edso0.ru/00ae
35e6
58 O00011IeHNE ¥ CUCTEMATH3aMs 3HAHUN
[MpakTudeckas padbora Ne 7. Pemenue skcriepuMeHTaIbHBIX bubamorexa LOK
59 . https://m.edsoo.ru/00ae
3a/1a4 110 TeMe «BajkHelIre MeTauIbl M MX COEIMHEHNSD 3de8
Beruncienyst 1o ypaBHEHHUSIM XUMUYECKUX PEAKLU, €CIIH bubnmmoreka LIOK
60 OJIMH M3 PEarcHTOB JIaH B U30BITKE HJIH COIEPKUT IIPUMECH. https://m.edsoo.ru/00ae
Briunciienuss MaccoBOM JIOJM BbIXOAa NPOAYKTa PEAKIIUU 1750
61 O6001IeHNe U CHCTEMATHU3ALNS 3HAHMI
62 KonTponbsHast pabora Ned o reme «BakHeiine MeTauibl u
UX COEIUHEHUS
bubanorexa [JOK
63 BemecTBa 1 MaTepualibl B MOBCEIHEBHOM KU3HU YEIOBEKa https://m.edsoo.ru/00ae
3f50
. bubmmorteka [JOK
64 XHUMUYECKOE 3arpsi3HEHUE OKPYKAKOIIEH CpeIbl

https://m.edsoo.ru/00ae
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

4270

65

Ponp xumum B PCHICHUH 3KOJIOTUICCKUX HpO6J'ICM

Bbubanorexa [IOK
https://m.edsoo.ru/00ae
4270

66

O00011IeHNE U CUCTEMATU3AMs] 3HAHUN

Bubmuoreka IIOK
https://m.edsoo.ru/00ae
0dOa

67

O00011IeHNE ¥ CUCTEMATH3aMs 3HAHUH

bubanorexa [IOK
https://m.edsoo.ru/00ad

b33c

68

O00011eHNE U CUCTEMATU3AMs 3HAHU

bubanorexa [IOK
https://m.edsoo.ru/00ad

9cbh2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOOECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

Xumus. 8 kiace: yae0. ais oomeoopa3oBarenbHbiX yupexaenuit / O.C. ['abpuenss. - 3-¢
u31., ctpeotutl. - M.: [lpoda, 2022. - 286 c.

Xumus. 9 kiace: yae0. 1 o6meoopazoBarenbHbIX yupexaenuid / O.C. ['abpuenss. - 3-¢

u31., ctpeotutl. - M.: [Ipoda, 2022. - 288 c.

METOANYECKHUE MATEPUAJIbBI U1 YYUTEJIA

1. I'abpuensn O. C., Bocko6oiinukosa H. I1., SurykoBa A. B. HacronbpHas kHura yuutens.
Xumus. 8 ki1.: Metogudeckoe rmocooue. - M.: Jlpoda, 2021.

2. T'abpuensu O. C., SAmykoBa A. B. Terpanp a5 1a00paTOpHBIX ONBITOB U MPAKTUUYECKUX
pabot. 8 k1. K yue6uuky O. C. 'abpuensna «Xumus. 8 kimacey. M.: [lpoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nocodue k yueOHuky O. C. 'abpuensna «Xumus». 8
knacc / O. C. I'abpuensn. — M. : JIpoda, 2021. — 1009.

4. I'abpuensu, O. C. Metonndeckoe noco6ue k yueonuky O. C. ['abpuensna «Xumusi». 9
kiacc / O. C. I'abpuensH. — M. : JIpoca, 2021. — 108.

5. Xumus : TexHosnorndeckue kaptel kK yueoHuky O. C. 'aGpuensna «Xumus. 8 knacey :
Mmetonnyeckoe nmocodue / JI. . AcanoBa. — M. : Jlpoca, 2020

6. Xumus : TexHosorndeckue kaptel kK yueoHuky O. C. I'aGpuensna «Xumus. 9 knacey :
Mmetonndeckoe nocobdue / JI. . AcanoBa. — M. : Jlpoca, 2018

7. Xumus. 8 ki1.: KoHTposibHBIE U TpoBepouHble paboThl K yueOHuKky O. C. ['abpuensna

«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u np. - M.: [Ipocda, 2022.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru T'azera «Xumusi» u caiit st yaurens «51 uay Ha ypoK XUMHN

http://him.1september.ru Eaunas xomnexiwst [IOP: [IpenqmerHas kosekimst « XUMHUsD



http://www.chemnet.ru/
http://him.1september.ru/
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http://school-collection.edu.ru/collection/chemistry EcrtecTBeHHO-Hay4HBIC SKCIICPUMCHTBI:

xumus. Komnekiust Poccuniickoro o61mieo0pa3oBarenbHOro mopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onuMIiinana mkoIbHUKOB 110 XUMHU

http://chem.rusolymp.ru Opranudeckast XMMHsi: SJICKTPOHHBIA YUeOHUK IS CpeIHEH

IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: SJICKTPOHHBIN YUCOHUK

http://www hemi.nsu.ru OTKpsITBIH KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucTaHIOHHAS OJIMMITAA/IA 10 XUMUH: TEICKOMMYHUKAIIMOHHBIH

00pa3oBaTeIbHbII MPOEKT


http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/

