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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOl pabdoueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aéT TpeACTaBICHUE O IENAX, OOIIed CTpaTreruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOIIUXCS CPEJACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
npeaycMaTpUBAET pPACHpPECNICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE IO
pazienaM M TeMaM MPOTPaMMbl IO XUMHUH, OMNpPEETseT KOJIUYECTBEHHBIE W
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOrO  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEHM OOydYarolIuxcsi, OMNpPEAENIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIIero 00pa3oBaHUsl, a TakKKe TpeOOBaHUHN K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAroIIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJICpIKAHUS.

3HaHME XHUMHUH CIY>KUT OCHOBOM Miis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrpatoT (GopMUpYEMble XUMHUEH TMPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPrUrd M 00 SBOJIIONMHU BEIHIECTB B MPHUPOJE, O MYTAX PEHICHHUS TIiI00aTbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUS KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW JIEeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(HECCHOHATLHON eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJI/1a HA €MHCTBO MPUPOJbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyUaOIINXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIECHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECNEeUMBAIOTCS CHEUU(UKOM
ColepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISETCA  MeJarornuyecku
aJanTUPOBAHHBIM OTpakeHueM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX IOHSATHM
OpraHUYeCKOM XUMHHU.

CrpykTypa coaep:kaHus MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOro mojaxoja k e€ usydeHuto. CojepikaHue CKIQJbIBACTCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI MOHITHI O XUMHUYECKON
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIUITY
MOCJICIOBATEIILHOTO Pa3BUTHSI 3HAHWW HA OCHOBE TECOPETHUECKUX IPEJACTaBICHUM
Pa3HOr0 YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona JI. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YUYEHHS O CTPOEHUHU aTOMa U XMMHUUYECKOU CBSI3U;

— TpeACTaBiICHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE AMIMPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCA MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (YHKIIMU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHH  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABICHUS] O XMMUYECKON COCTABJISAIOLICH HAYYHOW KapTHHBI MUpPA B JIOTHUKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. VM3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXKaroumi Mupy,
«buomnorus. 5—7 knmacce» u «duznka. 7 Kiacey.

[Ipy wW3ydeHWW XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATeIbHOCTU YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMUUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKECHHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS TMpPU H3YYEHUU BEIIECTB U
XUMHYECKUX peakiuii, B (OPMUPOBAHUU U PA3BUTHM MO3HABATEIbHBIX YMEHUI U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHi O€30MacHOro oOpalieHus ¢ BEIIeCTBAaMHU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUHM Ha YPOBHE OCHOBHOI'O OOUIIEro 0Opa30BaHUs Ba)KHOE
3HaYEHUE MPUOOPENN TaKKUe 1IN, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHUCTEMaTHYEeCKOe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yUYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE A
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ¢QopmupoBanre 00meH (QYHKIMOHAIBHOW © €CTECTBEHHO-HAy4YHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBSCHITH W OILICHUBATh SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJIyYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUICHUU Mpo0JeM B MOBCEAHEBHOW >KU3HU H
TPYAOBOU AEATEIbHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlUMXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS 1EHHOCTH XHUMHYECKUX 3HAHUNM JJis1 BBIPAOOTKH DKOJIOTHYECKH
IeJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOI Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOGHHS OOIIEUETIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISI U HANPABICHHOCTH JaJbHEHIIETO
00yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHHs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb X¥MMUK B KU3HU 4ellOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHus: CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckass ¢opmyna. BaleHTHOCTH aTOMOB XMMHYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHocuTenpHAs MOJICKYJISIpHAas Macca. MaccoBas 10711 XUMUUYECKOTO AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemecTtBa. Mosnb. Monsipaas macca. B3anmocBsi3b KoauyecTBa,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COSTUHECHUM.

dusznyecKkrue U XMMUUYECKHUE SBIICHHUS. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYeckue ypaBHenwus. Knaccudukanms
XUMHYECKUX PEAKINH (COeAMHEHUS, PA3JIOKEHU S, 3aMEIICHHs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpUu |
npuéMaMu oOpalleHusi ¢ 1abopaTOPHbIM 00OpPYAOBAHUEM, U3YyUEHHUE M ONHUCAHHE
bU3MYECKUX CBOHCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PAaCTHUPaHHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHHE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOM) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peakluuil (pa3inokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwisi, pa3ioK€HHE TUIIPOKCHU]IA
menu (II) npu HarpeBaHum, B3auMoenCTBHE Keme3a ¢ pacTBopoM conu Menu (1),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpoBaHUE,
BbIIApUBAHUE, AUCTHUIAIUSA, XpoMaTorpadusi, IpoBeeHNE OYUCTKH TTOBAPEHHOMN
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS] MAaCChl, CO3JaHUE MOJEIEH MOJEKY
(1IrapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kuciopon — 3J€MEHT U MPOCTOE
BemlecTBo. HaxokaeHnue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopona. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpud W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopoza B mpupoae. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (QuU3MUecKMe W XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u comnm.

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

dusnueckue cBoWcTBa BOAbl. Boxga kak pactBopurtenb. PacTBOpbLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esioBeka. KpyroBopoT Bojabl B MPUPOJIE.
3arpsi3HeHUEe PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHennit. Oxcupawl. Kiaccudukaius
OKCHJOB:  coyieoOpa3yronie  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. Homenknatypa okcupoB. ®Pusznueckue M XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuIoB.

OcnoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPuU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCHOT.

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

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOPOa B BO3AYyXE, MOJYUECHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJACHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamenuss ropeHust (mokapa), O3HAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONMCAaHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHWE, PACMO3HABAHHE W W3YUYCHHE
CBOWCTB BOAOpOJia (ropeHue), B3aumojaeicTBue Bojaopojsia ¢ okcuaoM menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MACCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJLUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUATIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pPa3JMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU WHJIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METAJJIaMH, PEAKIUi HEUTpalu3aluu, MOJy4YeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'0 MeTajula IPYyTMM M3 PAacTBOpPA COJIM, PEUICHUE
AKCIEPUMEHTAJBHBIX 3aJlad Mo TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUN.

IHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHnToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBbie MOMBITKU KiIacCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsTHE O
IPYIINax CXOJHBIX DJEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX 3J1eMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpPUOIHAs  (QOpMBI
[Tepuonnueckoit cuctembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. PU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oTonsl. JnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04YeK aToMOB MepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIaM U MEPUOJAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJIA pa3BUTHs Hayku W npaktuku. [[. M. MenneneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumuueckass cBsizb. KoBasieHTHass (HOJIApHAsT YW HEMNOJIAPHAs) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

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

Xumuueckuit IKcnepumenm:

M3ydeHre oOpaslloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHUS ).

Mesxcnpeomemmnuwie cea3u



Peanuzamusa MexXnpeaMeTHBIX CBSA3€H MPU U3YYEHHM XUMUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (akT, rUnoTesa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUI 3apsij, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MUYECKHUE BEIUYUHBI, CIHMHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMIAEMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, KalMsl, KalblUsi U HX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIbI XMUMHUYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOHN CBS3U.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSIIMXCS K pa3Iu4YHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanysa XuMu4eckux peakiui o pa3indyHbIM MpU3HaKaM (1o YHUCIy
M COCTaBy YYacCTBYIOIIMX B PEaKIHMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHENW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[TorsiTne 0 CKOPOCTH XUMHUYECKOW peaknuu. [loHsTHE 00 00OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiusax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHssTne 0 xumMuueckoM paBHoBecur. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALIMN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOLUMALMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBaHMW U coOJell B CBeTe MpEACTaBICHUN 00 3IIEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HEeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKiuu
OT BO3JECHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJTHOCTH
pacTBOpPOB BEIIECTB, MpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEJoYed U  cojei
(BO3MOXKHO  WCTOJIb30BAaHME BHJIEO MaTE€pUAJiOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM ~ TPOTCKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICIICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropenue, peakiuu pasjioKeHUsl, COEIUHEHHUs), pacllO3HABaHHE HEOPTaHUYECKUX
BELIECTB C TIOMOIIbKD KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTaibl U X COeTMHEHUS

OO6miast xapaktepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOCHUS ATOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3aumMozeiicTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOJA Ha OpPraHW3M YeJIOBEKa. BakHelmue XIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEMIECTB — KUCIOPOAa U CepPhl. AJTOTPONHbIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHe CBOWcTBa cepbl. CepoBOOpOa, CTpoeHUE, (Pu3ndecKkue u
XUMUYecKre cBoMcTBa. OKCHABI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kmciora, (QuU3HUeCKHe © XHMHYCCKHE CBOWMCTBA (00mME Kak
MPEACTaBUTENSI Kjacca KHCIOT W crenududeckne). XWMHUUYECKHE PEaKIuy,
JeXalme B OCHOBE NPOMBIIIJIEHHOIO CHoco0a TMOJYy4YeHUsS CEpPHOM KHUCIOTBHI.
[Ipumenenne cepHoil KUCAOTHI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIoIIeW Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, paCIpOCTPAHEHHE B IPHUPOJE,
dbuzndeckue U XuMuieckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npuMmeHenue. Coiau aMMOHMUS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, PU3NYeCKHUe M XUMUUYECKHUe
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonb3oBanne HUTPATOB W COJEH aMMOHHS B KaueCTBE MHUHEPAJIbHBIX
ynoopeHuii. XUMUYECKOE 3arpsi3HEHUE OKPYXalolel cpeibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JAyXa, MOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukanuu (Gochopa, GUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonydyenue. Mcnonb3zoBanue ¢pocharoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrtepuctuka snemMeHToB [V A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJUIOTPOIHBIE
Monu(UKaLMK, PACHPOCTPAaHEHHE B Mpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yrinepona B mpupoae. Okcuibl yriaepoaa, ux
¢uznueckre W XUMUYECKHE CBOWCTBAa, JCHCTBME HA JKHUBBIE OPTraHHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYEeCKHe MPOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r100anbHOTO TOTEIUICHUS KJIMMAaTa, IMapHUKOBBIN
sbdext. YronpHas KucnoTa u e€ Coiu, uX (PU3nYecKne U XMMHUYECKUE CBOICTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATHS 00 OPraHMYECKHUX BEIIECTBAX KAK O COEAUHEHUSX
yriiepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIMIEPHUH, YKCYCHasl KUCIIOTA).
[IpupongHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OE€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriaeBoJax — U UX
polii B KHM3HM 4YeloBeka. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUM.

Kpemuuii, ero ¢usuyueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHHE U
npumeHenue. CoenuHeHHuss KpemHHs B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (IV) u kpemuueBoit kucinore. CHUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelIue CTpOUTEIbHbIE MaTepHallbl: KepaMUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B OBCEIHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHUe 00pa30B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJSHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslamMud XJOpPUAOB (TaJOrE€HUJOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl M €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepuasoB), HaOJIOICHUE Tpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEJICHUE KaueCTBEHHOM peakilnu Ha Cyb(dar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJICHUE C (PU3UUYECKUMHU
cBoMicTBamMHu azora, ¢ochopa W UX COCAUMHEHUU (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coOupaHne, paclio3HaBaHWE MW M3YYCHUE CBOWCTB amMMHUaka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHUS U (PocdaT-uOH U U3yYEHUE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THON KUCJIOTHI C MEIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, (QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTasa, MoJy4yeHue, cCOOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHUE KAYECTBEHHBIX PEeaklMii Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COCIUHEHU)).

MeTanjibl M UX COeITMHEHUS

OO6mIast XxapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasl CBA3b U
METAJUIMYECKas] ~ KpUCTAIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  psif
HarnpspkeHu MetannoB. Ousndeckue U XUMUYECKHUE CBOMCTBAa MeTauioB. OO01ue
crocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTryH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTaubl: MoJiokeHue B [lepuogmyeckol cucreMe XMMUYECKHUX
anemeHToB J[. . MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B IMPUPOJIE.
dusnyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuabl u



TUAPOKCHABI HaTpusg W Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB U HUX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MAarHMd W KalbLMKW: TIOJIOKCHHE B
Ilepuonnueckon cucrteMe xumudeckux ainemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BoABI U CLIOCOOBI €€ YCTpaHEHHUS.

ANOMUHME: IOJIO)KEeHUE B [lepnoanueckoi cuCcTeEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpOEHHE aToMma, HaxoXJeHWEe B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkenesa (I1) u xenesa
(ITT), ux cocraB, CBOIMCTBA U MOJyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJIA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BHUIECOMATEPUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BO3MOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  IMPOTEKAHMS
KAUYECTBEHHBIX PEAKLMI HAa MOHBI: MAarHus, KaJblUs, AJFOMUHUS, LIMHKA, JKEJie3a
(IT) u xene3a (II1), meau (II), HabmroAEHNE W OMHMCaHKE MIPOIIECCOB OKPAITMBAHMS
IUITaMEHW WOHAMM HATpus, Kajausg M Kaablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 337y 110 Teme «Baxueimue
METAJUIBI U KX COCTMHEHHUS».

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObITy. IlepBas momous mnpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarollel cpenbl (mpeaenbHas JOMyCcTUMAast
KOHIIeHTpaius Beulects, nainee — [1/IK). Ponp xumuu B pelieHnH 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunie ceasu



Peanuzanusa MeXNpeaIMETHBIX CBA3€W NMpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukamnus, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHHUE, MOJeb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TEXHOJIOTUsI, MAaTEPUAIIBI.

dusuka: MaTepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUW 3apsij, MPOBOIHUKH,
NOJYIPOBOAHUKU, JIUANEKTPUKH, (OTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, I'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIIMYECKas
pemeéTka, CruiaBbl, (PU3MUECKUE BEIWYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPOIJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpaTbl, TOPHBIC IMOPOJIHI,
0JIE3HbIE UCKOIaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NESATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBE TMpaBUJIaMU M HOpPMaMU TMOBEJEHHS M CHOCOOCTBYIOT Ipolieccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIUXCS.

JINYHOCTHBIE ~ pe3yJabTaThl  OTPAXAlOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIUHA W
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKHM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUE O
NEPEAOBBIX JOCTIXKCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPYyrux  BUIAX
JESITENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, II03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YEOHOUM JesATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHUH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XMMHYECKOM PEAKIIUH,
COOTBETCTBYIOIIIMUE COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MPUPOTHOM CPEIOM, O POJIM XMMHUH B TO3HAHUHU 3THUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOII0IaeMBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4eOHBIMHU TEKCTaMH, CIPaBOYHOU



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHWIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEAOBATEIBCKOM
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH M YPOBHS OOy4YeHHs B
JIATbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HEMPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHUs),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH MpU  OOpAIICHUU C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TpyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3ysbTaTaM TPYJAOBOM ACATCIbHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHIMBUIYaJIbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHEITHOM MpoheCCHOHAIBHON JEATeIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYEeCKOro BOCIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMII 0€30MIaCHOTO MOBEACHUS IPHU paboTe C BEIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, TMOJIydaeMble MPU U3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHSI  AKOJOTHMYECKOM  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeW UX PELICHHS] MOCPEICTBOM METOJ0B XHMHH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COIIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SIKCIEPUMEHT U JIPYToe.), KOTOpPbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeIMeTax M MO3BOJIAIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPE/ICTABICHUE O IEIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpPbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HaHUMU: PaCKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACISATH UX XapaKTEepHBIE
PU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSTHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 OOBSICHEHUS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, [0 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpolleCCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIC M
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢dopmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TT03HAaBATENbHBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€pU30BaTh CYIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBble uccienoBareabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAu€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
POBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHWIO, OPraHW3allMd W TPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOIoaaTh 3a XOAOM IIpollecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISTh OTYET
0 mpojeraHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3IUYHBIX BUJAOB U (POPM IPEACTABIECHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
nocoOus, pecypcsl WHTepHETa), KPUTUYECKH OICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh PAa3IMUYHbIE METOJBl M 3alpOChl MPU MOUCKE U OTOOpE
uHPOpMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATEIILHO BHIOMPATh ONTUMANIbHYIO (pOpMY IpeacTaBlieHus HHOpMauu U
WUTIOCTPUPOBATh pEIIAEMble 3aJaud HECJIOKHBIMU CXEMaMH, JharpaMMmamu,
OpYrUMH opMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Tpolecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnkaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelCTBHS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora W (Wiad) JHUCKYCCUH) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  ITO3HABATEILHOM
JCSTENFHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIUIO
PE3YJIBTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIEepuMeHTa (1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM M  MCCIEOBATENbCKOM  NIEATENbHOCTH  MPU  PEIICHUU
BO3HHUKAIONIMX MPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICMCTBHI, OmNpenelieHne KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHbIe YHHBepcaJibHbIEe YYeOHbIe NeiCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIATh, KOHTPOJIHUPOBATh U IMPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanboee 2 (HEeKTUBHBIE CIIOCOOBI PEeIICHHUs] YICOHBIX H
MO3HABAaTENbHBIX 3aJa4, CAaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLIEHWBATh COOTBETCTBUE MOJYUYEHHOTO pe3yJbTaTa 3asBICHHOW LEIH, YMEHHE
MCIOJIb30BaTh M aHAJTM3UPOBATH KOHTEKCTHI, IIpeIjiaraéMble B YCIIOBUH 3aJaHUM.

MHNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pE3YJbTATOB IO OCBOCHHUIO 00S3aTEIbHOTO
COJIEpKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepanbHON paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOMIMMHCA HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI



nedcTBUM, crneuuduyueckue s OpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kj1acce npeMEeTHbIEC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

e PACKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHUN: aTOM, MOJIEKYIa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPuKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU Pa3JIOKEHUs, PEaKIMU 3aMEIICHUs, peaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHas OpOUTa b, pPaguycC
aTomMa, XMMHYECKas CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHMOH, PAacTBOp, MAacCOBas JOJisI BEIECTBA
(poIIeHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHHS (HOpMYT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHUS  JJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsI3M (KOBajJeHTHasT W MOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepuommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUWE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepumoamueckoil cucreme,
3aKOHOB COXpPAHEHMSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJABHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOJbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckas cucrema XuMmudeckux daementos . H.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



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

KJIacCCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHUE BEIECTBA,
XUMHYECKUE pPEAKUuu (MO YUCIY M COCTaBY YYacTBYIOIIMX B pEaKUUU
BEULIECTB, MO TEMIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, IMMOATBEPIKIAAs OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

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

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHYECKOro JJeMeHTa 1o ¢opMmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHHUIO XUMHUYECKOMN pPeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESATEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IleHHe, CHCTeMAaTHU3aluio, Kiaccu(UKaIuIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOEHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenoBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJOBaHMEM, a TaKXKe TMpaBUiaM OOpalleHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TMOJYYCHHIO U COOHUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MACCOBOM JOJIE PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M NPOBOAUTH  XMMHUYECKHUE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIIOT ¢ IOMOIIBIO UHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHUYECKasi PeaKIi[usi, XUMUIECKas CBSA3b, TEIIOBOU 3P deKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE pEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHUCIIUTENb,  BOCCTAHOBUTEIb, OKHUCIEHUE H  BOCCTAHOBJICHHE,
amioTponusi, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJlGHTHAsl, UOHHAs,
METAJIMYECKasi), KpUCTAJUIMYECKass pemeTka, KOppo3usi METalIoB,
CIJIaBbl, CKOPOCTb XHMHUYECKON pEaKUuH, MPEAeIbHO IOMyCTUMAas
koHneHtpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHATHU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JUYHOrO0 COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COEIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOW (opMyre, xapakTep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPraHMYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
peLIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «rJaBHasg mnoAarpymnna (A-rpynma)» U «mnobodyHas
noarpynmna (b-rpynma)», Mameie U OoJibIlIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TNEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue WX 10 DIJIEKTPOHHBIM CJOSIM), OOBICHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaeaax MajlblX IEPUOAOB U TJIaBHBIX MOATPYIIL C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluuu (MO0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmUe W crenuuueckrue XUMHUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIMCAHUE
npuMEpaMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIU;

COCTaBJISITh YPAaBHEHHSI DBJEKTPOJUTUYECKOM JHUCCOLMALHNMU  KHUCIOT,
LIEJI0YEN U COJIEN, TIOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIIUM NOHHOTO



oOMEeHa, YpaBHEHHS pEaKil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PpEaKIHUN
MOCPEACTBOM COCTaBJICHHSI SJIEKTPOHHOTO OajaHca STUX PEeaKIni;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyne
COCIUHEHMsI, MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIHUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX OTBITOB IO TIONYyYCHHIO M COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U yTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KAadeCTBEHHBI  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OPOMH/I-,
noaua-, kapOoHat-, ¢ocdar-, cwIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OINEpAIlMi MBICIUTEIFHON AESTENBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBISIBICHUE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PpEaKIui, eCTECTBEHHO-HAyYHbIE METOJAbl IIO3HAHUS —
HaOJIIOIeHNe, M3MEpPEHUe, MOJACIUPOBAHUE, DKCIEPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoaunyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L POBbHIE)
n/n TeM MPOrpaMmabl Bceero Konrpoaeuvie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumusi — BakHast 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 ) bu6morteka [IOK
MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢
YyeraoBeKa
12 BemectBa 1 xuMu4yeckue 15 | bu6moreka [IOK
peaxkuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopon. Ilonsitue o kucnorax 2 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmuoreka [JOK
HEOpPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pasaeny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [IOK
' XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/7f41837¢
MemnneneeBa. CtpoeHue atoma
12| Osemmenno : Biumiorexa LOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 Bubnmorera [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KoanuecTBo yacon JJIeKTPOHHBbIE
HanmeHoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMH4YecKre peakuuu
11 [ToBTOpEHue U yriydieHne 3HaHUN 5 | bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS] AUCCOIUALIHS. g | | bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
bubnuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1ast XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYTIBL. poat https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no pasaeny 25



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

Pa3gen 3. Merajiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiime MeTajuibl U UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpy»aionias cpeaa
4.1 BemecTBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmiorexa HOK
) m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 ITonaTrre o MeTogax MO3HAHUSI B XUMUH 1
https://m.edsoo.ru/ff0d227¢
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI i bubmuorexa [JOK
oOpareHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubmuorexa [JOK
pa3aesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Pa3nenenne cmeceit (Ha mpumepe 1 bubmmorexa [OK
a . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
6 A 1
TOMPI H MOTIEEYIH https://m.edsoo.ru/f0d2a6e
7 XUMHUYECKHUE AIEMEHThI. 3HAKH | bubmuoreka [JOK
(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U ClIOXKHBIE BEIIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nommorexa [10

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
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 Xumudeckast popmyna. BareHTHOCTH
opwy. https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JIEMEHTOB
1 OTHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [IOK
3JIEMEHTA B COCJUHECHUN https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemniecta. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUSI. bu6moteka [IOK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJinuecTBa, MacChl
17 BEIIECTBA MO YPABHEHUSIM XUMHYECKUX Bubnmorexa [IOK
HHeCTBa o yp https://m.edsoo.ru/fR0d5708
peakuui
Knaccudukanuss XaMUueCcKuX peakiuii
bu6mmoreka [JOK
18 (coenuHEHMS, pa3JIOKECHUS,
https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubnuoreka [JOK
19 sHIKIIoneaucT. O000IeHnE 1
. https://m.edsoo.ru/ff0d40c4
cUucTeMaTH3allus 3HaHUI
20 KonTponeHas padota Nel mo teme bu6nuorexa [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d44 8¢
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npocroe BeuecTBo. O30H

duznueckre U XUMHUYECKUE CBOUCTBA

bubmmoreka [{OK

22 ciopona (pea OKHUCJICHMS,
KHCJIOpOJa (PeaKIMy OKUCIICHHS https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOBI MMoTydeHUsT KHUCIIOpOoia B
23 J1a00PaTOPHH M MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ dexT xumMuueckon
24 peaxkiuuu, IOHATHE O bubnuorexa [JOK
TEPMOXMMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TomnuBo (HeTh, yroias U METaH).
25 3ar $I3H€I—EI/I6(1];OS . a, CIIOCOOBI c)ero Bubnmorexa [IOK
p e, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «ITonmyuenue u cobupanue KUcaopoaa bubamorexa LOK
v . P poaa, https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €ro CBOMCTB)
7 Bopopon — sneMeHT u mpocToe bubnuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
73 dOu3nyecKnue U XMMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojzopoaa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOpoIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bubnunoreka [JOK
31 «Ilonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42



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

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542¢
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA rasa 1o e€ro u3BECTHOM bubmorexa HOK
. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Berurcnenust 006EMOB ra3oB 1o
34 ABHEHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
P . P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIECHUH ra30B
35 dusnvecKkrue U XMMUYeCKHEe CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonstue 06 bubnuoreka [IOK
MHJIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bopa xak pactBoputens. HacbileHHbIe
bu6mmoreka [IOK
37 Y HEHACBIIIEHHBIE PaCTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 mo Teme
18 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [IOK
onpeaeIEHHON MacCOBOM 0Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
19 KontponbHas padorta Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KilaccupuKanus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue M XuMUYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, KinaccuduKaims, bubnunoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
(cp ) P bubmmoreka [IOK
46 CHOCOOBI OJyYEHUS, XUMUYECKHE
. https://m.edsoo0.ru/00ad9474
CBOMCTBA
[IpakTueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 33714 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsI3b MEXY KiaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O00011IeHNEe U CUCTEMATU3ALINS 3HAHUN o
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubmuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9¢la
COCJIMHEHU I
[TepBbie ONBITKH KIacCU(pUKAITIT
bubmuoreka [JOK
51 XHMHUYECKHX 3JIEMEHTOB. IIoHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynnax CXOAHbIX 3JIEMEHTOB
[Tepuonanueckuii 3aKOH U
bubmuoreka [JOK
52 [lepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00adas52c
anemenToB /. 1. Menneneepa
bu6nunoreka [JOK
53 Ilepuoasl, rpymnmsl, HOATPYIIIILL

https://m.edsoo.ru/00adas52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
snep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuoreka [JOK
55 aTOMOB 3JIeMeHTOB [leprnoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl Jl. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [leproanyaeckoro 3akoHa st
57 pa3BuTHUA HayKu U npaktuku. 1. 1. bubnuoreka [IOK
MenneneeB — y4EHBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBusblil ypok. O000IIIEHNE U
P P N bu6mmoreka [IOK
58 CUCTEMATHU3AIA 3HAHUH /
. https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas nmpoBepouHas paboTa
KontponsHas padota Ned4 o teme
bu6mmoreka [JOK
59 «Ctpoenue atoma. XUMHYECKast CBA3bY»
. https://m.edsoo.ru/00adb486
/ Becepoccuiickas mpoBepodHas paboTa
60 DIJIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoreka [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
61 HNonnas xumuueckas CBsizb
https://m.edsoo.ru/00adac34
2 KoBanentHas nonsipHas XuMuueckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHasi XUMHAYECKast bu6nuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrerneHpb OKUCICHUS bubnunoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE | bubmorexa [IOK
peakuuun https://m.edsoo.ru/00adb076
bu6mmoreka [{OK
66 O 1
KHCIIHTCITH M BOCCTAHOBUTCIH https://m.edso00.ru/00adb076
PesepBHrlil ypok. O000111€HIE U
67 CI/ICTIZMaTmZp s 3HaHI/H§1II 10 TEME 1 bubmmorera [TOK
H https://m.edsoo.ru/00ad9cb2
«CTtpoeHne atoMa. XUMHUYECKasi CBS3b)
68 PesepsHblit ypok. O6001IEHNE U | bubnnorexa [JOK
cUCcTeMAaTU3alys 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
[lepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU
. bubmuorexa [JOK
2 CBOMCTB XUMHYECKUX DJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHWYECKHUX BENIECTB https://m.edsoo.ru/00adb7¢2
4 Bunnl xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o Teme
5 «IToBTOpeHue u yriyOneHne 3HaHUM 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca
6 Kiaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[lonsATHE O CKOPOCTU XUMUYECKOI
bubmuoreka [JOK
7 peakuuu. [IoHsTHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIHIX
[ToHaTHE O XUMHUYECKOM PAaBHOBECHHU.
bu6nunoreka [JOK
8 @DakTOphl, BAUSAIOIINE HA CKOPOCTh 1

XUMHUYECKOMN pCaKuun U MOJIOKCHUC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XHUMHUYCCKOT'O PaBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopust 2NEKTPONUTHYECKON
10 qucconuain. CUIbHBIE U Cl1a0ble bubmorexa HOK
' https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakiui bubmmorexa LHOK
M P https://m.edsoo.ru/00add448
XUMHYeCKHE CBOMCTBA KUCIOT U
. . bubnuoreka [JOK
12 OCHOBAHUH B CBETE IIPEACTABICHUIN
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITITT
XUMHUYEeCKHe CBOMCTBA COJICH B CBETE
13 MpeacTaBIeHUH 00 bubmorera [OK
et . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOIUALINHT
14 IloHsATHE O TUIPOIIHN3E COJICH bubmorera [IOK
P https://m.edsoo.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHWI https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
bu6mmoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a1a9»
Kountponsnas padora No2 mo teme
bubnuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B pacTBOPaX»
OO0m1as XxapakTepHCTHKA IaJIOTSHOB.
18 XI/I];/[-II/IHGCIg/Ie CBI())ﬁCTBa Ha IIpuMepe bubmorera [JOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnunoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

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

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
. bubnuoreka [JOK
20 «IlomyueHue ConsTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTB»
Brruucnenus mo ypaBHeHUSIM
. bubnuoreka [JOK
21 XMUMHUYECKUX PEaKLUi, eCIi OJUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
” OO6mrast xapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
” Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO1, CTPOCHHE, bubnuoreka [IOK
(hr3UYecCKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (bu3HYecCKre 1 XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKLUH, JIEKALLNE B
OCHOBE ITPOMBIIIJICHHOTO criocoba
2% MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
7 Brranciienue MaccoBoit 10JIM BBIXO/a bubmuoreka [JOK
MIPOAYKTa PEeaKINU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTHKA HJIEMEHTOB bubnuorexa [IOK



https://m.edsoo.ru/00ade104
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, (pu3nYecKue u
XMMHUYECKUE CBOWCTBA

https://m.edsoo.ru/00adeeca6

AmMHEaK, ero Gpu3NIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYCHUE U bubmmorexa [HOK
> HOMYH https://m.eds00.ru/00adf004
MIPUMEHEHUE
[IpaxTnueckas padota Ne 3 o Teme
30 «[lonydyeHne aMmMuaka, U3ydeHue ero bubmorexa HOK
. yi - MY https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucaoTa, e€ Gpusndeckue u bubmuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banre HUTPATOB U COJIEH
aMMOHUS B KAY€CTBE MUHEPATbHBIX

. bubmuorexa [JOK
32 yaoOpeHuit. XuMuueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn bochopa Hu
$op Pocgopa (V) bu6mmoreka [JOK
33 dhochopHas kucimoTa, GPU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaTtoB B

14 KaueCcTBe MUHEPAIBbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu zz[e gmﬂzecxie U XUMUYECKHUE bubmmorexa [TOK

P ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosornyeckue mpoOIeMsl,
CBs3aHHbIE C OKcuaoM yriepoaa (IV)

37 VYroJibHAs KUCOTA U €€ COJn bubmmorexa [OK
https://m.edso0o.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
HoH"

[TepBoHauanbHBIEC TOHATHS 00
bubmmoreka [IOK
39 OPraHMYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COCTMHEHUSX YTIIepo/ia
. bubmuorexa [JOK
40 Kpemuuii u ero coeqmHeHus
https://m.edsoo.ru/00ac080a
[Ipaktuueckas padota Ne 5. Perenue

A1 AKCIIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [IOK
«BaxHeime HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «BaxHenme HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTUHEHUS»
OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

13 Metannuyeckas CBSI3b U bubmuoreka [JOK
METAIUTNYECKasd KPUCTAIUINYECKAs https://m.edsoo.ru/00ael03e
pemérka. Gu3nyecKre CBOMCTBa
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael 156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 aBHEHUSIM XUMHYECKUX PEaKITnHi bubnmorera [TOK
P PCaKIiH, https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
npuMecu
b K
46 [ToHATHE O KOPPO3UK METAIIOB nommorexa 110
https://m.edsoo.ru/00ael278
bu6mmoreka [{OK
47 €JI0YHbIE METAJLIBI
t https://m.edsoo.ru/00ae14b2
43 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
Kanus https://m.edsoo.ru/00ae14b2
49 [Ieno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edsoo.ru/00ael 5¢8
50 Baxneiimme coeMHESHHS KaIbLIHs buomorexa OK
& t https://m.edsoo.ru/00ael 5¢8
51 O00011eHNEe U CUCTEMATU3 AL
3HAaHUU
5) JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUs https://m.edsoo.ru/00ael1886
[IpakTruueckas pabota Ne 6 o Teme
S N bu6mmoreka [JOK
53 JKECTKOCTEL BOJBI U METOILI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUs
54 N —— bubnuoreka [JOK
https://m.edsoo.ru/00ael c64
55 AmdoTepHbIe cBOICTBA OKCHIA U bu6nuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Kesteso nomoreka 11O

https://m.edsoo.ru/00ael d86
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Oxcupl, THAPOKCHIBI U COJIU JKETIE3a

bubmuoreka [JOK

> (IT) m xeneza (I1I) https://m.edsoo.ru/00ae35¢6
53 O06001IeHne 1 cUCTEMaTH3aIUS
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuoreka [JOK
«BaxHenme MeTaJlTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruncienus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BbITKE WU bubnuoreka [IOK
COIEPKUT MpUMecH. Beruucienus https://m.edsoo.ru/00ael 750
MacCOBOM JIOJIM BBIXOJIa TIPOTYKTA
peakuuu
61 O60011eHre U cucTeMaTu3alus
3HaHUHN
KonTtponsHas padota Ned4 o teme
62 «BaxuHenmme MeTauibl 1 UX
COCTMHEHUS»
63 BeniectBa u matepuansl B bubnuoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnnoreka [JOK
9KOJIOTUYECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O00O1IEHNE U bu6nuorexa [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHslit ypok. O600IeHE U bubnunoreka [JOK
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CUCTEMAaTU3alus 3HaAaHUI

https://m.edsoo.ru/00adb33c¢

68 PezepBHblit ypok. O0oOmIeHNE U

CUCTEMAaTHU3alus 3HaHNHI

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

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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