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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHUU Ha YpOBHE OCHOBHOI'O 00ILEro oOpa3oBaHUsl COCTaBJIEHA
Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTesbHON
MporpaMMbl OCHOBHOIro o0Omiero obOpaszoBanus, npeactaBieHHbix B PI'OC 00O, a
TaKk’k€ Ha OCHOBe (eaepanbHO paboyeil mporpaMmbl BOCHUTAHUS U C Y4ETOM
KOHLEMIMU MpernojaBaHusi ydyeOHOro mnpeaMera «XuMus» B 00pa30oBaTEIbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma mo xumuM Aa€T MpPEACTABICHHE O LEAX, OOLed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00YyYaIOLIMXCS CPEACTBAMU Y4eOHOIro MpeaMera,
YCTaHABIMBAET  00fA3aTENIbHOE  MPEAMETHOE  COJEp)KaHue,  MpeayCMaTpUBaeT
pacnpeneneHue €ero Mo KjaccaM M CTPYKTYpUpOBaHME IO pa3fenaM U TeMaM
OporpaMMbl 1O  XMMHH, OIpEAENSeT KOJUYECTBEHHblE M  KayeCTBEHHBIE
XapaKTepUCTUKH COJIEPKAHUS, PEKOMEHAYEMYIO IOCJIeI0BATEIbHOCTh HW3YYCHUS
XUMHH C YY4ETOM MEXKIIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JOTUKH y4eOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEH OOydYaromuXcs, OMpeAessieT BO3MOXKHOCTH
npeaMera IS peanu3aliu  TpeOoBaHUM K pe3yjibTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs, a TaKKe
TpeOOBaHMI K pe3yibTaTaM oOyueHHUs XUMHUH Ha YPOBHE IieJiel N3y4eHUs NpeaMeTa u
OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIbHOM JI€ATENBHOCTH O0O0YydYaromerocs 1o
OCBOEHHIO YUYEOHOI'O COJIEPKaHUS.

3HaHUWE XHUMHHU CIYXXMT OCHOBOM 111 (OPMHUPOBAaHUS MHUPOBO33PEHUS
o0yyJarouierocsi, €ro MpeaAcTaBIeHU 0 MaTepHabHOM €IUHCTBE MMpPA, BAXKHYIO POJIb
urparoT GopmMupyemble XUMUEH NMPEACTABICHUS O B3aUMOINPEBPAIICHUAX SHEPIrUU U
00 DHBOJIONMM BEIIECTB B TMPHUPOAEC, O MYTAX pEIICHUS TI00ANIBHBIX IIPOOIeM
YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETUUYECKOW, IHILEBOU U
HKOJIOTUYECKOM 6€301acHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3yuyenne xumun:

CHOCOOCTBYET peann3allii BO3MOXKHOCTEHN JJi caMOpa3BUTUS U (HOPMUPOBAHUS
KyJbTYpbI INYHOCTH, €€ 0011el 1 PyHKINOHATIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ] B (OPMHUPOBAHHE MBIIUJICHUS M TBOPUYECKHX CHOCOOHOCTEH
oOyyarouxcs, HaBBIKOB  HUX  CAMOCTOSITEIbHOW  y4yeOHOM  JIeATENbHOCTH,
DKCIIEPUMEHTAIBHBIX M  HCCJIEAOBATEIbCKUX YMEHMM, HEOOXOIMMBIX Kak B
MOBCEITHEBHOM JKU3HHU, TaK U B MPO(PECCHOHATBHON 1eATeIbHOCTH;

3HAKOMHUT CO CHEHM(PUKONH HAYYHOIO MBILUICHMS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IVIAJa Ha €IMHCTBO INPUPOJBI M YEJIOBEKA, SBISAETCS OTBETCTBEHHBIM
3TanoM B GOPMUPOBAHUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaroIINuXCs;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K IOPHUPOJE, K YEIOBEKY, BHOCHT CBOW BKJIAJ B 3KOJOTMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.



JlanHbple HampaBieHUST B OOY4YEHMM XHUMHHM OOECHEeYMBAIOTCA CIEeHUPUKON
colepKaHusl ~ Y4eOHOro  MpeAMeTa,  KOTOPbIM  SBISETCS  NeAaroruuyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAayKW XMMHUM Ha ONPENEIEHHOM ATamne eé
pa3BUTHAL.

Kypc xumuu Ha ypoBHE OCHOBHOrO OOHIEro 0Opa30BaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIONIUMHUCS CHUCTEMbl TIEPBOHAYAIBHBIX TOHSATUNA XWMHUHU, OCHOB
HEOPraHUYECKONM XMMHHU M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHITUNA OPTaHUYECKOU
XUMHUHU.

CtpykTypa coaepkaHusl MpOrpaMMbl MO XUMHHM c(OpMUpOBaHa Ha OCHOBE
CUCTEMHOro mnoaxojga K e€ wusydeHuro. CoAepKaHHE CKIaAbIBAETCS U3 CUCTEMBI
MOHATHI O XMMHYECKOM JJIEMEHTE M BEUIECTBE M CHUCTEMBI MOHSATUM O XUMHYECKOU
peakuud. OO6e 3TH CUCTEMBl CTPYKTYpHO OpraHU30BaHbl 1O MPUHIIMITY
NOCJIEIOBATENIBHOTO PAa3BUTHSl 3HAHUK HAa OCHOBE TEOPETUYECKUX MPE/ICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— IpeJICTaBICHUMN 00 AMEKTPOIUTHUECKON AUCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHHMS  pacCMaTpPUBAIOTCS HA  OCHOBE  OMIIMPUYECKH
MOJIYYEHHBIX M OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS IMOCIEAOBATENHHO OT OJHOIO
YPOBHSL K JIPYrOMY, BBITIOJNHAS (PYHKIIMU OOBSICHEHHS] M MPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHSI M BO3MOKHOCTEH NPAKTUYECKOTO NPUMEHEHHS] W MOJIYYEHUS H3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMmbl 0 XMMHUHU CIIOCOOCTBYET (DOPMHUPOBAHUIO TIPEICTABICHUS
0 XMMHYECKOM COCTABJIAIOIICH HAay4YHOM KApTUHBI MHUpPa B JIOTUKE €€ CUCTEMHOM
OPUPOJbI, LIEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HAHUI0O U METOAAM MO3HAHUS B
Hayke. M3ydyeHne XMMUU MPOUCXOIUT C MPUBICUCHUEM 3HAHUN U3 paHEE M3YYECHHBIX
yaeOHbIX TIpeaMeToB: «Okpyxatonuit Mmupy, «buonorusa. 5-7 knacce» u «dusmuka. 7
KJIACC.

[Tpu M3ydeHNN XUMHUH TIPOUCXOIUT (POPMUPOBAHKE 3HAHUNM OCHOB XUMHUYECKOMN
HAayKd Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON NEITeIbHOCTH
YelioBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KYyJNbTYpHL. 3ajgada ydeOHOTro
MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMHUYECKUX 3HAHUN — BaKHEHIIINX
($akToOB, MOHSATHN, 3aKOHOB M TEOPETUYECKUX IOJIOKEHUH, TOCTYIHBIX 000OIICHUN
MHPOBO33PEHUYECKOTO XapaKTepa, sA3blKa HAyKH, B MPUOOIIEHUH K HAYYHBIM METOJaM
MO3HAHUS TPH W3YYEHUW BEMIECTB M XUMUYECKUX peakmuii, B (HOPMHUPOBAHUHU U
Pa3BUTHH MO3HABATEIBHBIX YMEHUN W WX NMPUMEHEHUU B Y4eOHO-TIO3HABATEIHHOU U
y4eOHO-HMCCIIEI0BATENbCKON  JEATENbHOCTH, OCBOEHMM  IpaBUi  0€3011aCHOTO
oOpalleHus C BEIIeCTBaMHU B IOBCEHEBHOM JKU3HM.



[Ipy u3yyeHUM XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs Ba)KHOE
3HaYEHUE MPUOOPENIN TaKKUE LI, KaK:

— (GOpMHpPOBAaHUE HWHTEJUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHATUIO pEUICHUM,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HaAIpaBJICHHOCTh 00y4Y€HHUs1 Ha CUCTEMATHYECKOEe MPUOOIIEHNE 00yYarouXCs
K CaMOCTOSATEIbHON IMO3HABATENIbHON NIE€ATEbHOCTH, HAYYHBIM METOJaM IMO3HAaHMUS,
(OpMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMHUH;

— o0ecreyeHue yCIoBUM, CHOCOOCTBYIOLIMX MPUOOPETEHUIO OOYYarOIMIMMUCS
OMbITAa PA3HOOOpPA3HOW JESATENbHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KIOUEBBIX
HaBBIKOB (KJIOYEBBIX KOMIIETEHIIMI), HMMEIONIMX YHUBEPCAIbHOE 3HA4YC€HHUE JJIst
Pa3TUYHbBIX BUAOB JIEATEIbHOCTH;

— (QopmupoBaHue o0mel  (QPyHKIHMOHANTBHONM M  €CTECTBEHHO-HAay4YHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBSCHATH U OLIEHUBATDH SBJICHUS OKPY>KAIOIIETO
MUpa, UCTIONB3Ys 3HAHUS U OMBIT, MOJYyYCHHbIE TPU U3YYCHUH XUMUHU, TPUMEHSITh UX
IpU pelIeHUH NpooJieM B MOBCETHEBHON XKU3HU U TPYJIOBOM ESITEIbHOCTH;

— ¢dopMupoBaHue y 00yYaroNIMXcs T'YMAaHUCTHUYECKUX OTHOILIECHUW, TOHUMAaHUS
[EHHOCTH XMMHYECKUX 3HAHUM i1 BBIPAOOTKM SKOJOTHYECKH IEIeCO00pa3HOro
MOBE/ICHMSI B OBITY U TPYIOBOM ACSATEIBHOCTU B LIETSAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPY’KAIOIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHHUIO Ha OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ IS U HAMPABIEHHOCTH JalbHEHIIIET0 00yUEeHHUS.

OO61iee 4ncno 4acoB, OTBEAEHHBIX ISl M3YYCHHUS XMMHUU HAa YPOBHE OCHOBHOTO
obmero obpas3oBanus, cocrapisieT 136 gacoB: B 8 kmacce — 68 vacoB (2 daca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE 0 MeToOgax MO3HAHMUS B XUMHUH. UHUCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA CcocTaBa BemlecTB. (OTHOcCUTENbHAs AaTOMHAas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHHE THIPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
comv, HaONIOJEHWE W  ONUCAaHWUE  PE3yNbTaTOB  TPOBEICHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemiecTBo. HaxoxkzaeHue kuciopojna B mpupojie, (U3NYECKHE M XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

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

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Quznyeckue W XUMUYECKHUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

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

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHeHuil. Oxcuabl. Knmaccudukanus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkmaTypa ocHOBaHui. DPU3NYECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa cosieil. @uszndeckne U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTeue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOpPAaX KUCIOT U IIEIOYCH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANBHBIX 3a/lad 1o TeMe «BaxkHehlne KiIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

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

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KoporkonepuogHas ©  JiIMHHOMepuoAHas  (HOpMbI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

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

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. MI. MeHnneneeB — y4€Hbld U
rpaXkJIaHUH.

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

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCcTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakinu pa3ioKeHHs, COeTUHEHHUS).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOG1ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaNTbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJIHsl, KalblLMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

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

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMU4ecKUX peakiuii Mo pa3IudHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUYECKHE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKIUU U IOJO0KEHHE XUMHUYECKOIO
pPaBHOBECHSL.

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



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTUYECKON JUCCOUMALNU. DIEKTPOIUTHI U HEAJIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

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

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLEcCa AWCCOLMAUMU KHUCJIOT, IIEJIOYEd U CoJe
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTpPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsgHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CepPbl. AJUIOTPOIHbIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3nUeckue W XHMHYCCKHE CBOWMCTBAa (0OmMeEe  Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHHM B MpUpojae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCIEHUSA. A30T, pacCHpOCTPAHEHHE B MPHUPO/IE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, PU3NYeCKUe U XUMHUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KMCITOTHBIC JOXHM, 3arps3HCHHME BO3[ayxa, MOYBBI U BOJ0EMOB). Docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonydenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPAJIbHBIX Y0OPEHUH.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoae. OKcuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ cou, uX GU3NIECKUEe U XUMHUYECKUE CBOICTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsl KUCJIO0TA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, YIJIeBOJaX — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) u xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HKCIOJBb30BAaHUE BUJIEOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3yYCHHE XUMUYECKHUX CBOMCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOIyUYEHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Mozenein
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOrO ra3a, MpOBEJeHNE KauyeCTBEHHBIX peakuuid Ha kapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTANIMYECKass  pemérka.  ODJNEKTPOXUMHUYECKUH  psll
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIINICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HATpus MW Kanus. [IpumMeHeHue MIeNOYHBIX METauIoB MW UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmue coequHeHUs KaiblUs (OKCHUI, THUIPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMS. AM(OTEpHBIE CBOWCTBAa OKCHAA M THIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJdpllusi W HATpus C BOAOW (BO3MOXHO WCIIOIB30BAHHWE BUIEOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «BakHelmme
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

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

XUMHUYECKOE 3arpsA3HEHHE OKpYKarllell cpeabl (MpeaenbHas I0MycTUMas
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAy4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTtepusi, aToM, OJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIIH/I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, €IUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

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

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



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XO0Jie OOYy4YEeHHs XMMUU B €IMHCTBE Yy4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMN O0yUYaIOIIUXCS.

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

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTIXKCHUSX U OTKPBITHSX MHUPOBOM M OTEYECTBCHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATENbCKOW,  TBOPYECKOM M JAPYrHMX  BHIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TpoOIecce ITOW Y4eOHOU JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE M XMMHUUYECKOM PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM paboThl C y4YEeOHBIMH TEKCTAaMM, CIPABOYHOMU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIOTPEOIICHHSI aTKOTOJIsI, HAPKOTHKOB, KYPEHUSI),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAYy W PE3yJIbTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS, MOHUMaHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH X PEelIeHUs MOCPEICTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUS OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 OOBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCyXACHUS (MHIAYKTUBHbBIC, IENYKTHUBHBIE, 10 aHAJIOTHUH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMHYeckas ¢Gopmylia U ypaBHEHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEICTBEHHbIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KauecTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPABOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX Jisi BBINOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTHUMAaNbHYIO OpMY MpeACTaBlIeHUs UH(DOpMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIEI0BATENbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

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

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaTopHOM pabOTHI O UCCIIEOBAaHUIO CBOWCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unui (00CyXJIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUM MPU BBINOJHEHUU 3aJaHUNA C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpenMeTHBIX pe3yJabTAaTOB IO OCBOCHHIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUSA, €ro UHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 dJIEMEHTa B COCMHEHUHU, MOJIIPHBINA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIIOBOM 3P (DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poI1eHTHAsI KOHIIEHTpAIIHsI) B PACTBOPE;

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

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

e ONpENENATh BAJIEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmomnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOrajpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmogumyeckas cucrema XuMHYeckux daementoB . H.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



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

KJIacCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

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

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro »3JeMeHTa 1o QopMmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI M3y4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbIM 00OpYJOBaHWEM, a TaKXKe IMpaBuUiaM OOpalleHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM J0OJIE pPaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

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

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PEaKIusi, XUMUIECKast CBA3b, TEIIIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



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

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOW (popMmyre, xapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileprmonnyeckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MalblX MEPUOJ0B U IVIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMMKE W crenuuueckrne XUMHYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIETI0YEN U COJIEN, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIU MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI SJIEKTPOHHOTO OajaHca STUX PeaKiui;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

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

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XWMUYECKUX OTBITOB IO TIONYYCHHIO M COOMpaHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

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

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBHISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



8 KUIIACC

TEMATHYECKOE IINTAHUPOBAHHUE

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoibHbie

IIpakTHYeckue

DJIeKTpOHHbIe (LH(POBbIE)

n/n TeM NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Boaopoa. [lonsitue o kucnorax bu6mmoreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

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



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/IOTeKa HOK
' KHCITHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo0.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MTOBAPEHHOM COJIH)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Mounspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koau4ecTBa, MacChl
17 BCIIICCTBA 110 YPABHCHUSAM XUMHYCCKHUX bubmorexa IOK
B . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, NOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHNH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOAa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

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, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

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

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTUKa XUMHUIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
Peseprubrit ypok. O6001eHNE 1
58 CPICTIe)MaTHSZEHSI 3HaHPII>I'IH / Bubmmorexa [JOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas paboTa
bu6mmoreka [IOK
59 Hormas ximireckas cosisb https://m.edsoo.ru/00adac34
60 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenossipHasi XuMHUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC bubnunoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK

https://m.edsoo.ru/00adb076
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KonTtposneHas padota Ne4 mo teme

bubmuoreka [JOK
. X 1
65 <<CTpO€HI/IeUaTOMa UMUYECKasi CBSA3b» httos://m.edsoo.ru/00adbA86
/ Becepoccwuiickas mpoBepodHas paboTa
66 KoBanentnas nousipHas XuMu4eckas 1 bubnuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
Pese i1 ypok. O06oOmeHue
PBHBIH YD EII bubmmoreka [{OK
67 CUCTeMAaTH3aI¥sl 3HAHWIA 110 TeMe 1
https://m.edsoo.ru/00ad9ch2
«Ctpoenne aroma. XUMHYECKasT CBSI3b»
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuorexa [JOK
CHCTEMaTH3alHs 3HAHHUI https://m.edso0.ru/ff0d61c6
OBIIEE KOJJMYECTBO YACOB I1O 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

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

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

Teopus 3IEKTPOTUTUYECKON

bubmmoreka [{OK

9 ccormarmu. C e U cialble
AMCCOTHATIH. LAIIBHBIC 1 CITA0RT https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
10 Honusie ypaBHEHUS peaKIni bubnmorexa LOK
yp p https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
11 OCHOBAaHHUH B CBETE IIPEJICTAaBICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAIITT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
12 MpeaCTaBIeHni 00 bubmmorexa [IOK
p . https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUUECKON JUCCOIHAITIT
13 OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAXY
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

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

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne conTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

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

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

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

XHMHUYECKHE CBOMCTRA.

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

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEécTKoCTh BOIABI U METOIBI €€ Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

IIo Teme: «HepBOHaLIaJ'[BHI)Ie XUMHUYCCKUEC ITOHATHUA»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TOHATHI: aToM,
MOJIEKYJa, XHUMHYECKHH DSJEMEHT, IPOCTOE BEHIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTEIIbHAs aTOMHAasi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas IO XHMHUYECKOTO
JJIEMEHTa B COEAUHEHUHU, MOJISIPHBIM O0OBEM, XHUMHUYECKas peaKius,
KIIaCCU(UKAIIUSA  PEaKIMid:  PEaKIUu  COCAWHCHHS,  PCaKI[UU
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakuuu OOMeHa, JK30- H
SHJOTEPMHUYCCKHE PEAKIUH, TEIUIOBOM 3(PQEeKT peakiuu, pacTBOp,

MaccoBasi J10J1s1 BellecTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOpe

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYECKHUX MOHATUN U

IIPUMCEHATH 3TU IMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BaTh XHUMHNYECCKYI0O CHMBOJIMKY MJIsI COCTABJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPaHCHUA MacCChbI BCIIECTB,
IIOCTOSAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOI'O YY€HHA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

1.6

KJ'IaCCI/I(bI/II_[I/IpOBaTb XUMHUYCCKUE PCAKIINU (HO qucily MU COCTaBYy

Y4YaCTBYIOIIMX B peaKIMH BELIECTB, 110 TEeII0BOMY 3 heKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYHO MOJICKYJFIPHYHO W MOJISIDHYIO MacCChI

BCIICCTB

1.8

BBIUUCIIATE MACCOBYHO JOJIIO XUMHUYCCKOI'O 3JICMEHTA IIO (I)opMyne

COEIMHEHMS,

1.9

BBIYUCIISITh MAaCCOBYHO JOJIFO BEIICCTBA B paCTBOPC




1.10

MPUMEHATh €CTECTBEHHOHAYYHbIE METObI MMO3HAHUSA — HaOII0JICHHE,
U3MEpPEHUE,  MOJIENIMPOBaHME,  OKCIEPUMEHT  (peajlbHbli U

MBICJIEHHBIH )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PaCKpbeIBaTb CMBIC]I OCHOBHBIX XHMMHUYCCKHUX TIOHSTHH: OKCHun,

KncCjoTa, OCHOBaHHEC, COJIb

2.2

ONpCACIIAATh NPUHAMIC)KHOCTL BCHICCTB K OHp@I[@JIéHHOMy KJ1aCcCy

coelMHeHul no popmynaam

2.3

KJIacCU(PHUITMPOBATh HEOPTAaHMYECKUE BEIECTBA
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XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMUYECKHE CBOICTBa
BEILLECTB PA3JIMYHBIX KIJIACCOB, MOATBEpXKJasi ONHCAaHUE NpUMEpaMU

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXHOCTH MPOTCKAHUA XHUMHYCCKUX

HpeBpaI]_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBHAX

2.6

ClIeZIoBaTh TpaBHJAM  TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
7a00paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaIICHUS C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO TOJIYYCHUIO M COOMpPAHUIO
ra3zo00pa3HbIX BEMIECTB (BOJOpOJa M KHCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB C ONpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIIECTBA, TNIAHUPOBAThH U MIPOBOIUTh XUMHUYECKHE SKCIIEPUMEHTHI T10
paclo3HaBaHWIO pPACTBOPOB IMIEIOYEH M KHCIOT C TOMOIIBIO

WHIUKATOPOB (JIakMycC, (heHOoIPTaIeHH, METHIIOPAHK U IPYTHE)

2.7

IIPOBOAUTD paC‘IéTH 10 YpaBHCHUIO XUMHWYECKOH pe€aKuuun

Ilo Tteme: «llepunomuueckuit 3axkoH u Ilepumoanyeckas cucrema
xuMuueckux sneMeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTENFHO-BOCCTAHOBHUTEIHLHBIE PCaKIuu»

3.1

PacKpbIBaATb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSATHM: AApO aTroma,
BHGKTpOHHLIﬁ clion aToMa, aTOMHas 0p6I/ITaJ'IB, paaunyc aroma,
XUMHUYCCKas CBA3b, IOJIpPHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIIBHOCTb, HOHHAaA CBsA3b, HWOH, KaTUOH, A4aHHOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUEC 3JICMCHTEI




3.3

ONMCBHIBATh U XapakTepu3oBaTh TabnuuHyro ¢Gopmy Ilepmonnveckoit
CUCTEMBbl XMMMUECKHUX D3JEMEHTOB: pa3iudaTh MOHITHUS «TJIaBHAS
noarpynna (Arpynma)» u «mobounas mnoxarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE)» Nepruoabl

3.4

packpsiBaTh cmbich Ilepmommueckoro 3akona J[.M. Menneneesa:
ACMOHCTPUPOBATH NIOHUMAHUC HCpI/IOI[PIquKOﬁ 3aBHUCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIEMCHTOB OT HUX TIIOJOXKCHHSA B Hepnonnqecxoﬁ

CHUCTEMCE

3.5

COOTHOCUTh  O0O3HAu€HUs, KOTOpbIE HMEITCI B  Tabiuue
«Ilepnognyeckass  cucreMa  XMUMHYECKMX  sneMeHtoB  JI.M.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMUYECKUX DJEMEHTOB (cocTaB M 3apsj sjapa, oOliee YuCiIo

AJIEKTPOHOB U pacnpeeNeHHue X MO ANEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUSA OJIEMCHTOB B 6I/IHapHI)IX

COEIUHEHUIX

3.7

OTIPENeNATh BUJ XUMHYECKOM CBsI3W (KOBaJIeHTHAass W HMOHHas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1

Ilo Teme: «BeniecTBo 1 XUMHYeCKast peakuus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSATHI: pacTBop,
ANEKTPOJIUTHI, HEIJIEKTPOJIHUTHI, AIIEKTPOJIUTHYECKAS AUCCOIUAINS,
peakiui MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTtumbIe u HeoOpaTUMBbIe peaxiuu,
OKHCITUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHUCIIUTEb,
BOCCTAHOBUTEb, OKHCIEHHME W BOCCTaHOBJIEHHME, aJUIOTPOIHS,
aMm(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBaJGHTHAs, HWOHHAs,
METaJIIN4ecKasi), KpUCTAIJIMYeCKas pemérka, CIUIaBbl, CKOPOCTh

XUMHUYECKOU peaKkuuun

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATUU H

NPUMCHATH 3TU IOHATUA ITPHU OIITMCAHNUU BCHICCTB U UX HpeBpaH_ICHI/Iﬁ




1.3

COCTaBJIATh yYpPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LIEJI0Yel U COJIEH, IOJHBIE U COKPAIIEHHBIC YPABHEHHUs pEaKLMH

HOHHOI'0 0OMeHa

1.4

PaCKpbeIBaTh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/If/'I

HOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKLUi

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUUYECKOU PEaKLIUH

Ilo Ttemam: «Hemeramnsl M UX coeauHeHUs» U «MeTaUibl U HX

COCAUHECHUA»

2.1

XapaKTepU30BaTh (ONMUCHIBATh) 00LIME U CHEMPUUECKNE XUMUYECKHE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAas OMHMCAHUE
MpUMEpPaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX

XUMHUYECKUX PEAKINi

2.2

COCTaBJISITh YPABHEHUS PEAKIW, MOATBEPKIAIOIMINX CYIIECTBOBAHUE

TeHETHUYECKO CBS3HN MCKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXXHOCTH MPOTCKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX

2.4

ClIeZIoBaTh MpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
7a00paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaIICHUS C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO TOJIYYCHHUIO M COOMpPAHUIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEaKIUH, IOJITBEPXKIAIONIME KAYeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIICCTB: pPaCIO3HABATh OMNBITHBIM IYyTEM  XJIOPH-,
Opomuza, woauna, kapObonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IMPUCYTCTBYIOIHEC B BOOAHBIX pACTBOPAX HCOPIraHNYCCKUX BCUICCTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

pacCKpbIBaTb  CMBICJI  OCHOBHBIX XHMHUYCCKHUX MMOHSTHH: HI[K

BCIICCTBA; KOPPO3Us METAIIIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpallun MBICJIUTEIbHON NI€ITENbHOCTH —
aHaJIM3 W CHHTC3, CpPABHCHUC, 0606H_IGHI/IC, CHUCTCMATHU3allHuIO,
BBIABJICHUC TMPUYUHHO-CIICACTBCHHBIX CBsA3el — 1y HN3YUCHUA

CBOMCTB BEIIECTB U XUMHUYECKHX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC




METOJBI TIO3HAHUST — HAONIOEHUE, H3MEpPEHUE, MOJICIUPOBaHUE,

SKCIIEPUMEHT (peaibHbIA U MBICIICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM Ye€JIOBEKa. XHUMHUSA B CHUCTEME HayK.
Tena m BemecTBa. PU3NYECKUE CBOMCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTHE O METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. XuMudeckne diieMeHTBl. CHMBOJBI  XUMHUYECKHX

a51eMeHTOB. [IpocThie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yIEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OtHocuTenbHas: MOJIEKYIIIpHAs Macca. MaccoBas J0JI1 XMMUYECKOTO 2JIEMEHTA

B COCIMHCHUHN

1.5

KonunuectBo BemectBa. Monb. MousipHast Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XUMUYECKHE SBICHHS. XUMHUYECKas peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BEUIeCTB. XuMUueckue ypapHeHus. Kinaccudukanus

XMUMHUYECKUX peakluil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCY/IOM, C TIPaBUIIAMHU
paboThl B Jaboparopud W TpHEMaMH OOpalleHHUs C JIabopaTOPHBIM
00OpyJIOBaHMEM, H3YYCHHE U OIUCAaHUE (U3MUYECKUX CBOWCTB 0O0pasloB
HEOPraHMYECKUX BEIICCTB, HaOMoJcHHe (U3NYeckux (IJIaBJIICHHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KHIICHUE W KOHJCHCAIIMS BOJbI) U
XUMHYECKUX  (TOpeHHe CBeYM, [MPOKAIMBAaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHCAHHE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKMX peakiuid (pasjoxkeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3iokKeHHEe
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHUE JKelie3a ¢ PACTBOPOM

conmu meau(ll), uzyuenue cnocoOoB pazaencHus cMeceit (C MOMOIIBI0 MarHUTa,




¢wibTpOBaHUE, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH OBApEHHOM cOJM, HAOJIIOEHUE U OIIMCAHHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MACCHI, CO3JaHUE MOJCIIEH

MOJIEKYJI (IIapOCTEPKHEBBIX)

Baxwuelime npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CocraB Bo3ayxa. Kucimopon — ameMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, Gu3ndeckne M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciaopona. CrocoObl
MOJy4eHHUs KHCIOpoAa B JlabopaTopuu M NPOMBIILIEHHOCTH. Kpyrosopot

KHcopoa B npupoae. O30H — alioTponHast MoAU(UKALMS KUCIOpoaa

2.2

TemnoBoil a3pPexT XMMHUUEeCKol peakluu, TEPMOXUMHUECKUE YPaBHEHHUS, 3K30-
U SHAOTEepMHUUYECKUE peakiuu. TOIMBO: yroyib U MeTaH. 3arpsisHeHUE BO3AyXa,

yCUJIEHUE MTApHUKOBOTO 3P eKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bomopon — snmemeHT M mpocroe BemectBo. Haxoskaenue Bomopona B IPHPOZE,
¢u3nueckre W XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI IOJTydEHHUS.

Kucnorte! u conu

2.4

Monspabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM ypaBHEHHSIM

2.5

duznueckue CcBOWCTBa BOAbl. Boga kak pactBopuTenab. PacTBOpBL
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHL. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 40Jisi BellecTBAa B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posb pacTBOpoOB B MpHUpOJIe W B JKU3HU 4ejoBeka. KpyroBopot
BOJbI B TpHpOAE. 3arps3HEeHHE MPUPOIHBIX BoJa. OxXpaHa W OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconieoOpazyromue. Homenknarypa okcuzoB. dusmueckne W XUMUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHusl. HomeHknarypa ocHoBanuil. dusnyeckne U XMMUYECKHUE CBOMCTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kuciaor. dusznueckue u
XUMHYECKHE cBoMcTBa KucCIOT. Pan aktmBHocth MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknarypa coneil. @u3nueckrue U XMMHUYECKHME CBOWCTBA COJIEH.




[Tonydyenue coien

2.10

I'enetnueckas cBsI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHCJIOpOJia B BO3AYyXE, IOJIydE€HHE, COOMpaHuE, paclo3HABaHUE U H3y4eHHE
CBOMCTB KHCJIOpOJia, HAOJIIOJEHUE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS M NpEKpallleHus TopeHus (Ioxapa), 03HaKOMJIEHHUE C
oOpa3llaMi OKCHJOB U OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHMe M H3Y4YE€HHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
BoJjiopoa ¢ okcumom meau(ll) (Bo3MOKHO MCTIOJIL30BaHUE BUCOMATEPHUAIIOB),
HaOmoJeHne 00pa3lioB BEIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEILIECTBA, B3aMMOJEHCTBHE BOJABI C MeETaulaMUd (HATPUEM M KaJbIUEM)
(BO3MOXXHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE pPAcTBOPOB
KHCIIOT M IIeJ0Yel C TOMOIbI0 HHAWKATOPOB, HCCIEI0BaHHE OO0Opas3IoB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpack HHJIMKATOpPOB B pacTBOpax KHUCIOT W IIeJo4ell, Hu3ydyeHue
B3auMojeiicTBus okcuna meau(ll) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C
METaJJIaMH, PEaKIMii HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIIeHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «Baxueinne kiacchl HEOPraHUYECKUX

COEIUHEHUI)

[Tepuonuueckuii 3akon u [leproauueckas cucteMa XMUMHUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBrie MOMBITKH KIACCUPUKALMU XUMHUUYECKUX dieMeHTOB. [lonstue o
TPYNIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEIIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT ampoTepHbIE

OKCHUABI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuoanueckas cuctreMa XUMUYECKUX 3J1eMeHTOB J[. 1.
Menneneena. KopoTkonepuonas u JUIMHHOTIEPUOTHAS (hopMbI
[lepuonnueckont cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
Ilepronsr m rpynmbl. PU3AYECKUN CMBICIT MOPSAKOBOIO HOMEpA, HOMEPOB

nepuoJa v rpytIibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CocTaB aTOMHBIX AACP. M30TOIIEL. BHCKTpOHH. CTpOCHI/IC




AJIEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XHMHYECKHX 3JIEMEHTOB
IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA MO €ro MnoJjoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl pajJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3nauenue [lepuonmyeckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS HaykKd M npaktuku. WM. MenneneeB — y4€Hblidi U

IpakIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJsIpHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okucieHus. OKHCIUTEIEHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIICCCBI

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aUMOJCWCTBUE THMIAPOKCHAA LHWHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPHUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHue, peakluy pa3ioKeH s, COeANHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaAA pCaKIusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMma XuMH4eCKux 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIHUSI W WX
COCIMHCHUN B COOTBETCTBHHM C IIOJIOXKEHHUEM 3JeMeHTOB B Ilepmonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
1 BUJIa XUMHYECKOM CBS3H. KJ'IaCCI/I(l)I/IKaLII/I}I N HOMCHKJIATYpa HECOPraHNYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JInYHbIM KiI1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakLuil [0 pa3IUuHbIM NPpU3HAKaM (110 YUCITY U

COCTaBy Y4YaCTBYWOIIUMX B pPCaKIMU BCHICCTB, IO TCIIJIOBOMY 3(p(peKTy, 1o




U3MEHEHUIO CTEIIEHEH OKHUCICHHUS XUMHYECKHX QJIEMCHTOB, IIO O6paTI/IMOCTI/I,
[0 Yy4acTHUIO Karajnu3aropa). OK30- U JHAOTEPMUYECKHE  PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOM pCakuuun

1.4

[Tonsitne 06 0OpaTUMBIX M HEOOPATHMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX ¥ I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@DakTOppl, BIMAIOIIME HAa CKOPOCTh XMMHUYECKOM pEakUMM M I0J0KEHUE

XHUMHUYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBEHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHuE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKIMH € HCIOJIb30BAHMEM METOJA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karnonsl, aHnoHBl. MeXaHN3M IUCCOIMAIMU BENIECTB C PA3IMYHBIMU BHJIAMHU
xumMudeckoi cBs3u. Ctenenpb aucconuanuu. CHIIBHBIE U CITA0BIe AIEKTPOJIUTHI.
Peakun nonHOTO OOMEHa. YCIIOBHS MPOTEKAHUS pEakluii MOHHOTO OOMEHa,
MIOJIHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBoWCTBa KHCIOT,
OCHOBAaHMH ¥ COJEH B CBETE TIPEACTABICHUH 00 DJICKTPOJUTHYCCKOU

nucconuanuu. KauectBeHHble peakiiu Ha MOHBI. [loHsATHE O THAPOTIU3E CONei

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJIEISIMH KPUCTATMYECKUX
pEeIETOK HEOPraHMYECKUX BEIIECTB — METAIJIOB W HeMmeTalsioB (rpadura u
ayMasa), CJIOHBIX BEUIeCTB (XJIOpuIa HATpUs); HCCIEAOBAHHME 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peaklUd OT BO3ACUCTBUS pPa3IMUYHBIX (HAaKTOPOB;
UCCIIEJIOBAaHNE  AJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEUIECTB,  Ipoliecca
JTUCCOLMAlMM  KHUCIOT, IMeno4Ye u  cojeil  (BO3MOXKHO HCHOJIb30BaHHE
BUJICOMATEPHAIIOB); TPOBEACHUE OIMbBITOB, WUIIOCTPUPYIOIINX [PU3HAKU
POTEKaHUs peakluii HOHHOro oOMeHa (00pa3oBaHUE OCaJiKa, BhIICICHHE Ta3a,
o0pa3oBaHUE BOJIbI); OMBITOB, WIUTFOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAaHOBUTENBbHBIX peakiuil (rOpeHue, peakiu pa3loKEeHUs, COCIUHECHHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIECTB C IOMOIIbIO KAYECTBEHHBIX PEAKIIHA

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

061_[[215{ XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/Ie 151 (I)I/I3I/I‘leCKI/Ie CBOMCTBA MMPOCTBIX
BEIIECTB — TAajJlor€HOB. XMMHYECKHE CBOMCTBA Ha npumMepe  XJjiopa

(B3aHMOHCﬁCTBHC C MfCTalllaMH, HEMCTaJlllaMH, I_I_IC.HO‘-IaMI/I). XHOpOBOI{OpOI{.




ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4€HUE, puMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uesloBeKa. BaxkHelmue XJIIOpUIbpl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OO6mass xapaxkrtepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENeHN OKucieHuss. CTpoeHne u (pU3MUecKue CBOMCTBA
IPOCTBIX BEHIECTB — KUCJIOpOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALNU
KHUCIIOpOJia U cephl. XUMHYECKUE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
¢usznueckue M XuMH4Yeckue cBoMcTBa. OKCHIBI Cepbl KaK IpeICTaBUTENN
KHCIIOTHBIX OKCUIOB. CepHasi KUCIOTa, (PU3NYECKHE U XMMHYECKHE CBOMCTBA
(oOmume Kak mpeAcTaBUTENs Kjacca KHCIOT U cnenuduueckue). XuMUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOMN
kucnotsl. Ilpumenenne. Conm cepHOM KHUCIIOTHI, KaueCTBEHHas peakius Ha
cynbdar-uoH. Haxoxnenue ceprsl U €€ coeMHEHUN B mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6miasi xapaktepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIEHUA. A30T, paclipoCcTpaHEHHUE B IPUPOJIE,
(bu3mvecKkne U XuMHUIeckrne cBoicTBa. KpyroBopot azora B mpupoae. AMMHAK,
ero (Qusmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHMS, UX (U3NYECKUEe U XUMHUYECKHE CBOWMCTBA, MPUMEHEHUE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
¢usznueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoab3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yIOOpeHMil. XUMUYECKoe 3arpsi3HEHUE OKpYXKarollen
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsS3HEHUE BO3AyXa, MOYBBI

1 BOJOEMOB)

2.4

docdop, amnorponHsie Mogudukauu (ochopa, GuzNUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas kuciora, QGuU3NYECKHE U
XMUMUYECKHE CBOWCTBa, moiydeHue. lcnonb3oBanue ¢ochaTtoB B KadecTBe

MUHEpaJIbHBIX YA00peHUH

2.5

OOmast xapakrepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEeHHUs
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoj, auIOTPOIHbIE
MoIuGUKAIMY, paclpoCTpaHEHHEe B MPHPOJE, (U3UUYECKUE MU XUMHUECKHE
cBoiictBa. Ancopbuusa. Kpyrosopor yriaepona B mpupoae. Okcuasl yrieposa,

nux (pmnqecxne N XUMHUYCCKUC CBOﬁCTBa, JIENICTBHE Ha >KUBBIE OpraHu3Mbl,




MOJIy4eHUE U TIPUMEHEHHUE. DKOJIOTUYECKUE TPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa(lV); rumote3a r00adbHOTO TMOTETUICHUS KJIMMAaTa; MapHUKOBBINA
addekr. YrompHas KuCIOTa W €€ CONMU, WX (PUIUYECKHE M XUMHUYCCKHE
CBONCTBa, TOJydeHHEe W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO3AUCTBE

2.6

[lepBoHauanbHbIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, OSTWIEH, AalleTWJIEH, 3TaHOJI, TJMIEpPUH, YKCYCHas
kuciora). Mx cocraB m xumuueckoe crtpoeHue. llonstre o Ouomornyecku
BXHBIX BEIECTBAX: XHUpaX, OeNKax, YIrJeBoJax — M HMX POJIU B >KU3HU
yenoBeka. MarepuanbHOe €IUHCTBO OPraHMYeCKHMX M HEOPTaHMYECKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IMOJyY€HUE U
npuMenenne. CoenvHeHHs KpeMHUs1 B mpupoje. OOmme mpenactaBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoit kuciaore. CHIMKATHI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepuabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. IIpobiembr OGe30macHOTO

HCIIOJIb30BaHUs CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHN3HHU

2.8

XUMHUYECKUN DKCIIEPUMEHT: W3YUYCHHE OO0pa3IlOB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-
WOHBI W HaONIOACHUE IPU3HAKOB WX IPOTEKAHUS, OIBITHI, OTPAXKAIOIIUE
(bM3MYEeCKre U XUMHYECKHE CBOMCTBA rajIOTCHOB U UX COCAMHEHHUH (BO3MOXKHO
WCITOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpaslamM XJIOpUIOB
(raloTeHUI0B); O3HAKOMJICHHE C oOpa3lamMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUICOMATEPHUANIOB); HAOMIOJIEHHWE TIpoliecca
oOyrinuBaHus caxapa MoJ JIEHCTBUEM KOHIICHTPUPOBAHHOUN CEPHOM KHCIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH © HaOmoJeHue mpu3Haka e&
IPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaAMU a30Ta, (hochopa U ux
COoeMHEHUN (BO3MOXKHO HCIIOJB30BaHWE BHJICOMATEpPUANIOB), O0O0Opa3namMu
a30THBIX U (HOCHOPHBIX yHOOpEeHUit; moaydeHune, cooupaHue, pacrno3HaBaHue U
M3YYeHUE CBOWCTB aMMHUaKa; IMPOBEJIECHUE KAuYE€CTBEHHBIX pPEAKUUMWA Ha HOH
amMmmMoHHMsT U (docdar-uOH ¥ HU3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMOJICIICTBUE KOHIIEHTPUPOBAHHOMN a30THON KHMCIIOTBHI C MEIbI0 (BO3MOXHO

HUCIIOJIb30BAHHUEC BI/IIICOMaTCpI/IaJ'IOB); HN3YUCHUC Mozeaen KPpUCTATNINYCCKUX




pemérok ainmasa, rpadura, QymiepeHa; O3HAKOMJIEHHE C IPOIECCOM
azicopOIMK pacTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJy4eHUE, COOMpaHHe, PACIO3HABAHUE U H3Y4YECHUE CBOMICTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KAa4eCTBEHHBIX peakiuii Ha KapOoHAT- |
CUJIMKAaT-MOHbl M H3y4YEHHE IIPU3HAKOB HX IIPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKIMEN CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHbIX

3a/71a4 110 TeMe «BaxHenne HeMeTauIbl 1 UX COEUHEHUS))

Mertannsl 1 ux COCINHCHUA

3.1

OO01as XapakTepUCTHKa XMMHUYECKHUX AJIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxeHus B Ilepmoanueckoil cucreMe XUMHUYECKHMX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHne MeTauloB. MeTauinyeckas CBA3b U
MeTajyIn4yecKkasl ~KpUCTajliInyeckass pemeérka. OJIEKTPOXUMUYECKHI  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTayuioB. O0Iue crnocoObl MOTydeHus
MetaiioB. [loHsTHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, AIOPATIOMUHUI, OpOH3a) U UX PUMEHEHHUE B

OBITY U TPOMBIIIJICHHOCTH

3.3

[[lenounble MeTambl: moJiokeHue B Ileproanueckoil cucTeMe XUMHYECKUX
anemeHntoB J[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusnveckrue 1 XUMUYECKUE CBOMCTBA (HA TpuUMepe HaTpus U Kaymsi). OKCUAbI U
TUAPOKCHABl HATpus H Kajaus. [IpruMeHeHHWe IIeTOYHBIX METaUIOB W HUX

COEeqUHEHNN

3.4

[llemouyHo3eMenbpHBIC  METAIbI MAarHMii HM  KalblMA: IIOJIOXKCHHE B
[Tepuonnueckoit cucteme xuMuueckux anementoB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXKJCHHE B mpupojae. PU3MUeCcKHe W XUMHUYECKHE CBOMCTBA
MarHus M Kajabliusg. BakHedmume coequHEHUs Kaublus (OKCHJ, THIPOKCHUI,

conn). JKECcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA aIFOMUHUS. AM(bOTepHLIC CBOICTBA OKCHJIA U TUAPOKCHU A

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xXumuieckux snemeHToB .M.
MenneneeBa; CTpOEHHE aToMa; HaxoxaeHue B npupone. Ddusznueckue u
XMMHYECKHE CBOMCTBa jkene3za. OKcuiwl, THAPOKcUIbl U conu kene3a(ll) u

xene3za(lll), ux cocra, cBOMCTBA U MOJIydeHUE




3.7

XUMHUYECKUI SKCIEPUMEHT: 03HAKOMJIEHHE C 00pa3ljaMu METaJuIoB U CILIABOB,
X (U3NYECKUMHU CBOMCTBAMH; H3Yyd€HHE DPE3YJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHoCTEN
B3aMMOJCHCTBUS OKCHJA KaJblUsl M HaTpus ¢ BOAOM  (BO3MOJKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB); MCCIEI0BAHUE CBONCTB JKECTKOM BO/IBI;
nporecca TOpeHHs Kelle3a B KHCIOpoAe (BO3MOXKHO — MCIOJIB30BaHHE
BUCOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUH HAa MOHBI
(MarHusi, Kanplus, amoMmuHus, uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaOJII0/IEeHNE U OMMCAHUE MPOLIECCOB OKPALIUBAHUS IUIAMEHW MOHAMM HATpHS,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIB30BaHHE  BHJIEOMATEpPHAIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
[IMHKA; PEIIeHNEe YKCTIEPUMEHTAIBHBIX 3324 10 TeMe «BakHeimme MeTaisl 1

UX COCIUHCHU

XHUMHS ¥ OKpYKarolas cpeia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCroab30BaHrE BEUIECTB U
XUMHUYECKUX peakinuii B ObITy. [lepBas momMouis Mpu XUMHUYECKHUX OXKOTaxX H

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatome cpeapl [1/IK. Pons Xxumum B perlieHuu 3KOJIOTHYECKUX MPOOIIeM.
[IpupoaHble MCTOYHHUKH YIIEBOAOPOAOB (Yrojib, MPUPOIHBINA ra3, He(Th),

IPOIYKTHI UX MepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3ydyeHHe 0Opas3oB MAaTepHaNIOB (CTEKIIO, CILIABBI

MCTaJIJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SIBJIEHUN NPUPOJbI, TOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0OJaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIell KyIbTypbl M HpPaKTHUYECKON
JEeATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMUU CPEAN JPYIUX €CTCCTBECHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJax IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPETUYCCKUX MECTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHUYCCKUX peaKHHﬁ; YMECHHE HCIIOJIB30BaTh MOJCIN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodecCHOHATBEHON JESITENbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHMSIX
XMMHYECKON HayKd, 4YTO IO3BOJIUT OOYYaroIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHaibHON AeSITeTbHOCTH
U cAenaTh OCO3HAHHBIM BBIOOP XMMHUU KakK MPOGUIBHOIO IMpeaMeTa

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XHUMHUYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHEHIINE XHMHYECCKUE IIOHATHS: XUMUYCCKUM DIIEMEHT, aToOM,
MOJIEKyJIa, BELIECTBO, NMPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJIHAs CMECh, OTHOCHUTEJbHBIE aTOMHas W MOJEKYJspHas
Macchl, KOJMYECTBO BEILECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYecKas
peakuusi, peaklUd COCIUHEHUs, pEeaKUUU pas3JIoKEHUs, pPeaKIuu
3aMeIIeHUs, peakluu oOMeHa, TerioBoi 3(h(deKT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAacCOBas JOJS XUMHYECKOIO

QJICMCHTA B COCAMHCHUHN, MACCOBAs JOJI U NPOUCHTHAA KOHIICHTPALIA




BEILIECTBA B PACTBOPE, AIPO aTOMA, SJIEKTPOHHBINA CJIOM aTOMa, aTOMHast
opOuTanb, paaMyc aToma, BaJE€HTHOCTb, CTEIECHb OKHCIICHUS,
XMMHYECKAs! CBS3b, 3JIEKTPOOTPULIATEIBLHOCTD, MTOJIIPHAS U HEMOJISIpHAs
KOBQJIEHTHass  CBSI3b, MOHHAs  CBsI3b, METAJJIMUYECKass  CBA3b,
KpUCTANIMYECKass pelérka (aToMHas, WOHHas, MeTajuInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHOH, aHUOH, SJIEKTPOJIMT U HEDJIEKTPOJIUT,
QIIEKTPOJUTUYECKAsT  JTUCCOLMAIMS, PEaKIWd HMOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAHOBMTEIb, OKHUCIEHHE M  BOCCTAHOBJICHHE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peakiuu,
CKOPOCTh XUMHWYECKOW peakumy, Katanmsarop, IIJIK, xkopposus

METAIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.MI. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTraJpo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

AIEKTPOJUTUUECKON JUCCOIHAITIT

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MAaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaUTbl M CIUIABHI,
NPOAYKTHl TEPepabOTKU TPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoTo raza, HedTH) B OBITY, CEIIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTaHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSIHUE BEIECTB

N XUMHYECKHUX IMPOLECCCOB HA OPraHuU3M UYCJIOBEKA M OKPYXXAIOLIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HHTCIPUPOBATD XMUMHUYCCKHC 3HAHHA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeamMcETOB

3.3

HaJIM4Me OIbITa paboThl C PA3IMYHBIMU UCTOUYHUKAMM HH(pOpMalUU
N0 XUMHMM (HaydyHass W Hay4dHO-TIOMYJsIpHas JMTEparypa, CIOBapH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHIICCTBAX, HX
IMPEBPpAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCII0JB30BaTh €€ JJIsd peicHus y‘IC6HO-H03HaBaTCJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHATHHHOTO arrmapara U CHMBOJHUYCCKOIO




SI3pIKA XUMUU I COCTaBJICHUS (DOPMYNT HEOPraHMYECKHX BEIIECTB,
YPAaBHEHUN  XMMHUYECKMX  PEAKUUI; OCHOBAMH  XUMHYECKOU

Homenknarypsl (IUPAC u tpuBnanbHOil)

YMeHne oOBACHATH CBSI3b MOJOXEHHS 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaKTCPHUCTHUKaAMHU CTPOCHUSA AaTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsja sijapa, oOlee Yucio
JJIEKTPOHOB), PACIPEACICHHEM OJIIEKTPOHOB TI0 JHEPIETHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX TIEPHOJIOB, KAJTUS U KAJTBIIHS
IIpencraBnenne O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XAMHYECKUX DJIEMEHTOB (paguyc aroma, JIEKTPOOTPHUIIATEIIBHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS DJIIEMEHTOB B
[lepuognueckoit cucreme (B MaiblX TNEpPHOJAX U TJIABHBIX
MOATPYIIIAaX) M 3JICKTPOHHOTO CTPOCHHSI aTOMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHUYECKHE DJIEMEHTBI

7.2 HEOpraHMYEeCcKHe BElIeCTBa

7.3 XUMUYECKUE PEaKIIUN

8 YMeHue onpeaensrTh:

8.1 BAJICHTHOCTh M CTENEHb OKHCIICHHSI XUMHUYECKUX DJIEMEHTOB, 3apsl

' HOHA

8.9 BHUJI XUMHUYECKOW CBS3M W THUI KPUCTAUIMUYECKOW CTPYKTYphI B

' COCTUHCHHIX

8.3 XapaKTep Cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCIIMTEIIb U BOCCTAHOBUTECIIH

9 YMeHHe XapakTepr30BaTh PU3NUECKUE U XUMUYECKHUE CBOWCTBA:
MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJI, rpaduT, aamas,

9.1 KpeMHHH, a3or, docdop, cepa, XJIop, HATPUH, Kajaud, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIBI U THIAPOKCHUIBI

9.9 metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u

[11), okenapr yriepona (11 u 1V), xpemuus (1V), azota u dpocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30oTHCTas, a30THas,

(docdopHas, yroiapHas, KpeMHUEBask KUCIOTa U UX COJIH)




MPOTHO3UPOBATh W  XapakTEpU30BaTh CBOWMCTBA  BEIIECTB B

3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B

>3 3aBHCHMOCTH OT UX CBOWCTB, BO3MOXHOCTb MPOTEKAHUS XUMHUYECKUX
MIPEBpAILEHUI B Pa3INYHBIX YCIOBUSIX
10 YMeHne coCTaBIIsTh MOJICKYJISIPHBIC ¥ NOHHBIE YPaBHEHUS PEaKIuii, B
TOM YHCIIE!
10.1 peakuuii H'OHHOTO 0oOMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpynn) HEOpraHU4YeCKUX BEUIECTB
10.4 MOITBEPKTAIOIINX T€eHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHue BBIUUCIATD (TIPOBOTUTH PACUETHI):
111 OTHOCHTEIIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJF0 XUMHYECKOTO 3JIEMEHTA B COCTUHEHUHT
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra3oB
114 [0 ypaBHEHHUSM XHMHUYECKUX PEAKIUH U HaXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4yHOTO  TMoO3HaHHWS (HaOmro/eHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAaHUE) IPU U3YYEHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; yMmMeHue chopmynupoBaTe MmpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
s Oe3omacHON pabOThl C XMMHMYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCYAOH U 1a00paTOPHBIM 000PyI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCETHEBHOM JKU3HHU, MPABUTIAMH MOBEACHUS B LIESIX cOepeKeHus
123 3JI0pOBbSl M OKpY)Karollel NpUpOAHOM cpenbl; NMOHMMAaHUE Bpeaa
' (omacHOCTHM) BO3/AEHCTBHSI Ha JKHMBbIE OpPraHM3MbI OIpPENeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hanunune mpakTH4ecKMX HaBBIKOB IUITAHUPOBAHUS M OCYLIECTBICHUS
CJICAYIOIIMX XUMHUECKUX IKCIIEPUMEHTOB:
13.1 U3yueHHe U ONHMcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE




C (bHSPI‘-ICCKI/IMI/I u XUMHYCCKUMH SABJICHUAMU, OIIBITHI,

WJUTIOCTPUPYIOIIME TPU3HAKU NIPOTEKAHNS XMMUUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3JieNIeHUs cMecel

13.3

NOJy4eHUE KHCIOPOJa M M3Y4YEHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJY4YEHHUE YIJIEKHCIOrOo rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

PacTBOPEHHOTO BEILIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(denondTanenHa) ans OMpeNETICHUST XapaKTepa Cpellbl B PacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAaHUE W  OIMMCAHWE CBOWMCTB HEOPTraHWMUYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3yUEHHE B3aUMOJICHCTBHUS KHUCIIOT C METaUIaMH,
OKCHJIaMH  METAaJlJIOB, pacTBOPUMBIMH ¥ HEPACTBOPUMBIMU
OCHOBAHMSIMH, COJISIMH; TIOJIYyUCHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHCHHE OJIHOTO MeTajyla JpYyruM H3 pacTBOpa  COJIH,
ncciaeaoBaHue aM(OTEpHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHS H

LIUHKA

13.7

PEIICHUE SKCIICPUMCEHTAJIBHBIX 3ada4 10 TEMaM: «OCHOBHBIC KJIACCHI
HCOPraHn4CeCKuXx COCHHHGHHﬁ)); ((BJ'ICKTpOJ'II/ITI/I‘ICCKaH
JUCCOLIMALIUs), «Baxkneimmne HeEMETalUIBI M WX COCAUHCHUA»,

«Baxxnennne MeTalIbl M UX COCANHCHUA

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS pPeaKklii MOHHOrO OOMEHa; KaYeCTBCHHBIC PEaKIUU Ha
NPUCYTCTBYIOLIUE B BOJHBIX PACTBOPaX HMOHBI: XJIOPHI-, OPOMUI-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIHs, aJlFOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), uHKA

14

YmMmenue:

14.1

IMPEACTABJIATE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI U BBIBJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCKAY pPCaIbLHO Ha6J'IIOIlaCMBIMI/I XUMHUYCCKUMH

SABJICHUAMUA U NIPOLECCaAaMU, MMPOUCXOAAINIUMHU B MAKPO- U MUKPOMUPC,




OOBSACHATH IPUYUHBI MHOTOOOpa3Hsl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI © MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajeHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCHOICCTB. OTtHocHTENIbHAS aTOMHAas Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'0O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Mok, Momnsipaas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBs3n KOJIMYCCTBA, MAaCChIl U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHYECKHUX JJIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3MYECKUN CMBICIT TOPSIAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
JNEKTPOHHBIX O000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. Meneneera

2.3

3aKOHOMepHOCTI/I B U3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBBIX TpéX
IepuoaoB, Kallvsa, KaJbIHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIbHOCTH,
MCTANNIMYCCKUX MW  HCMCTAJIIMYCCKHUX CBOﬁCTB) U HUX COCAUHEHHUM B
COOTBETCTBHH C IIOJIOKCHUEM DJOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHaH )51 HCHOHHpHaH) CBA3b.

aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.




Meramnnueckas cBSI3b

3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOM PElIETKH M BUJIA

XUMHYECKOH CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneoOpasyromiue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIe) U
HecoJieoOpa3yrolie; OCHOBaHUM (LIENOYM U HEpPACTBOPUMbBIE OCHOBAHUS);
KHCJIOT  (KUCIOpOACOJAep)Kamue ¥ OECKHCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTHIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJI0Pa, KMCIOPOia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnyeckie W XUMHUYECKHE CBOMCTBA IMPOCTBhIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovd U KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘-IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®uU3NYECKE U XMMHUYECKHE CBOWCTBA BOJAOPOIHBIX COCAMHEHUM HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOOPOIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHJOB HEMCTAIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX THMIPOKCHIOB (Ha IpuMepe
TUAPOKCUAOB  aJIOMUHUS, JKene3za, uuHKA). [lomyyeHue ocHOBaHUU U

aM(pOTEePHBIX THIPOKCHIOB

4.8

OO01ue XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOi, KpeMHUEBOH, yronbHOH. OcoObie
XUMUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMu4eckue cBoicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3dHaBaHrue BOAOPOAA, KHUCIOPOAAd, aMMHUAKA,

YIJICKUCIIOrO ra3a B J'Ia60paT0pI/II/I

411

HonyquI/Ie aMMMakKa, CCpHOI\/'I U a30THOH KHUCIIOT B MMPOMBIIIJIICHHOCTH. OGIJ_II/IC




CII0COOBI MOJIY4YCHHA MCTAJJIOB

4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMIUUeCKUX peakuuil Mo pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUUCCKUX PJICMCHTOB

5.2

TennoBoit 3G GeKT XUMUIECKOH peaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TCpMOXI/IMI/ILIGCKI/Ie YpaBHCHUA

5.3

OKHUCIATETBHOBOCCTAHOBUTELHEIE pCaKknum. OKHUCINUTEIN U BOCCTAHOBUTEH.
[Ipouecchl  OKHMCIEHUSS W BOCCTAHOBJEHMS.  OJEKTPOHHBIM  OanaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust 3EKTPONUTHUECKON AUcconani. KaTHOHbI, aHHOHBI. DJIEKTPOJIUTHI U

HEINeKTPOoJIUThl. CUITbHBIE U clTa0bIe AIEKTPOJIMTHI. CTENeHb TUCCOIHAIIN

5.5

Peakiun monHoro obmeHa. YCIOBHSI MPOTEKaHWs PEAKIM MOHHOTO OOMEHa,

IIOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLIUN

XUMUS 1 OKpYXaroliasi cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XHMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂ IIOMOIIb IIPHU XUMHUYCCKUX 0XKOTI'aX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYyXaromieil cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3[yXa U BOJOEMOB), CIOCOOBI €ro MpPeIOTBpPALICHUS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH JKOJIOTMYECKUX MpobieMm. YcuieHwe mapHUKOBoro sddekra,

Paspymi€HUE 030HOBOI'0 CJI0A

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHSI U X COCAUHCHHU B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIJIaBOB (CTalb, YYr'yH, AIOPATIOMUHUN, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CITIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATHS 00 OPraHrNvCCKUX BCHICCTBAX KaK O COCAUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9THUJICH, alCTWICH, 3TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).

[ToHsATHE O OMOJOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6em<ax, YIIICBOAAX — U UX




POJIA B ’)KU3HHU YCJIOBCKA

7 Pacuérsr:
7.1 1o opMynaM XUMHUECKUX COCIMHEHUI
7.2 Macchl (MacCoBOM) JIOJIM PACTBOPEHHOTO BEILIECTBA B pACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM




8.
9.

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumust. 8 knacc/Pymsuruc I'.E., ®enpaman @.1°., Akimoneproe obmectBo «M3natenserBo «IIpocBemnieHuey;

Xumus. 9 knacc/Pymsurtuc I.E., ®enpaman @.I°., AknmonepHoe obmectBo «M3narenscTBo «lIpocBenieHue;,

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

. Pymutuc I'.E. Xumust: 8 ki1.: yue6. s obmeoodpazosar. Yupexaenuit / I'.E. Pymsuruc, ®.I'.

®enpaman. — M.: [Ipocsemenue, 2018.

. Xumusi: 8 KII.: SJIEKTPOHHOE TIPHIOKEHNE K YICOHHUKY.

. Pymutuc I'.E. Xumust: 9 ki1.: yue6. s obmeoodpazosar. Yupexaenuit / I'.E. Pymsuruc, ®.I'.

®enpamad. — M.: [Ipocsemenue, 2018.

. Xumust: 9 KI.: 9JIEKTPOHHOE TPHIIOKEHUE K yIeOHUKY.
. Tapa H.H. Xumus: 3agaunuk ¢ «momorraukom»: 8-9 kimaccer / H.H. I'apa. — M.: TIpocserenue.

. I'apa H.H. Xumus. Pa6oune nporpammel. [lpenmernast nuaust yaeOnukos I'.E. Pynsutuca, @.I.

®enpamana. 8-9 kmaccel/ H.H. T'apa. — M.: [Ipocsemenne, 2019.

. Pamerikuit A.M. Xumust: nuaakrudeckuii marepuant: 8-9 kit / A.M. Pageukuii. — M.: [IpocBemenue.

I'apa H.H. Xumus. Ypoxku: 8 k1. / H.H. I'apa. — M.: IIpocserienue.
I'apa H.H. Xumus. Ypoku: 9 k1. / H.H. I'apa. — M.: IIpocserienue.

10. T'apa H.H. Xumus. [IporpamMmmel o61eo0pazoBaTenbHbIX yupexaeHuii. — M.: [Ipocsemenue, 2019

11.bpeiirep JI.M., baxenoBa A.E., Xumus 8-11 kmaccel. Pa3BepHyroe TemaTHyecKoe IUIAHUPOBAHUE IO

yueOnukam Pymsutuca I'.E., ®enpamana @.I°., Bonrorpaa, Yuurens, 2009

12.Xomuenko N.I'.CoopHUK 33124 U yIIPaXKHEHUN IO XUMHUH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241

_ 4 .pdf7.
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik _dlya podg/read_onlin
e.html? page=3

8. http://lwww.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-olja.narod.ru/EGE.htm
10. www.olimpmgou.narod.ru.


http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://himege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241
http://ximozal.ucoz.ru/_ld/12/1241
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html
http://www.zavuch.info/methodlib/134/
http://sikorskaya-olja.narod.ru/EGE.htm
http://www.olimpmgou.narod.ru/

11. http://mirhim.ucoz.ru/index/khimija_8_3/0-41

[upokuii BBIOOP IEKTPOHHBIX TOCOOMI TIPEACTABICH B €IMHON KOJIJICKIIMU IIU(PPOBBIX 00pa30BaTEIBbHBIX
pecypcos: http://school-collection.edu.ru/.

[Tepeuens Web-caitToB, peKOMEHIyEeMBbIX I UCIIOJIb30BAHUS B pA0OTE YUUTCIAMU XUMHUH:

Ne | HazBanwue caiita wiu Conepxanue Anpec (URL)
n/u | craTeu
1. | XKypuan «Xumus: CoJliepkaHue HOMEPOB U AaHHOTAIIUU http//www.chem.msu.su/rus/school/
METO/IUKA cTaTei )KypHaia chemistry_meth/welcome.html
NPETIoIaBaHusI B
IIKOJIe)
2. | lIkonbHbie yueOHukH | Cepusi MIKOJIbHBIX yueOHUKOB 10 xumun | http://www.chem.msu.su/rus/school/
o xumuu A §-11 aBTOPCKOT0 KOJJIEKTUBA xuMpaka MI'Y
KJIaCCOB noJ oOuieit pepakuuei akagemuka PAH
obuieobpaszoBarensHo | B.B.JIynuna. [Iporpammel kyp- coB.
W IIKOJIBI [ToypouHoe mIaHupoBaHuE.
DJIEKTPOHHBIE TEKCTHI.
3. | Alhimik [Tonesusie coBeThl, 3 dextHbie onbITh, | http://egworld.ipmnet.ru/indexr.htm
XUMHYECKHE HOBOCTH, BUPTYaIbHBIN
PETeTUTOP, KOHCYIIBTAIIUH, HCTOPHSI
XUMUH
4. | C-BOOKS Jluteparypa 1Mo XMMUU http://c-books.narod/ru
5. | AToMbI B KpucTa/utax | YueOHOE IocoOue eKaTepuHOYPrCKUX http://virlib.eunnet.net/win/
yuénbix A.C.Mocksuna u 10./1.ITanoBa | metod_materials/wm9/
6. | Mup xumuu CrpaBoyHast HHGOPMAIIKs, HOBOCTH http://www.chem.km.ru/
HAYKH
7. | Onopubie KOHCTIEKTH | [ToypouHbIe KOHCTIEKTHI ISt http://khimia.hl.ru/
110 XUMHH HIKOJIbHUKOB 8-11-x KitaccoB
8. | OmbITHI 1O Omnwcanue peakiuii, ororpaduu, http://shnic.narod.ru/
HEOPraHU4IeCKOM crpaBoYHast HHPOPMAITHSI
XUMUH
9. | OTKpBITHII KOJUIEDK: | YUeOHMK 110 XUMUH, Ta0iuIa http://www.chemistry.ru
XUMHSI MemneneeBa ¢ o poOHOi
XapaKTEPUCTUKOM JIEMEHTOB,
MHTEPAKTHBHbBIC MOJICIH, HOBOCTH,
xpectoMaTus, HTepHET-pecypChl 10
XUMUH, TECTHI
10 | ITepBoHauanbHBIE 3aaHus U OIBITHI HA YPOKAX XHUMHUHU B http://www-windows-1251.edu.yar.ru
XUMHUYecKre oHATHs | 8-Mm kiacce. CTpanuiia cepsepa
SIpocitaBckoro 001aCTHO-TO HIEHTPa
JIMCTAHIIAOHHOTO 00YUYCHUS
IIKOJIbHUKOB
11. | HIkoyibHAs XUMHUS — CrpaBOYHHK U YYEOHHK 110 XUMHH. http://www.schoolchemistry.by.ru
CMPABOYHHUK 110 XUMHUH | [ 71aBHAS 0COOEHHOCTD —
¥ aKTHBHAsI TOMOIIIb XUMKAJIBKYJISATOP, KOTOPBIN YIIPOIIIaeT
YUYCHHKY WIIH peleHune 3a1a4 Mo XUMUH
CTYJCHTY
12. | Poccuiickuit Komneknus skcnepumenToB o xumun | http://experiment.edu.ru/catalog.asp?
oOpa3oBaTeNbHBIN ob_no12619
noprai
13. | Kypc opranuueckoir | ITocraHoBka ombiToB. Kitaccs http://formulad4.narod.ru

xumuu 3a 10-it
KJIacc.

OpPraHUYeCcKUX COEJUHEHUH,
TectupoBanue. buorpadun
3HAMEHUTHIX YYEHBIX.



http://mirhim.ucoz.ru/index/khimija_8_3/0-41
http://school-collection.edu.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emccme%2Eru%2F
http://virlib.eunnet.net/win/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://khimia.hl.ru/
http://khimia.hl.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://www.schoolchemistry.by.ru/
http://experiment.edu.ru/catalog.asp

14. | Opranuyeckas DNeKkTpoHHBI yueOHUK s cpenued | http://cnit.ssau.ru/organics/
XUMUSL. IIKOJIBI.
15. | Xumus ams Bcex. DJIeKTPOHHBINM CIPaBOYHMK 3a MoJHbIA | http://www.informika.ru/text/database
kypc xumuu. [Iporpammer o xumuy, | /chemy/START.html
TECTBI.
16. | Xumus. DKcIepUMEHTAbHBIA YUeOHUK TIO http://hemi.wallst.ru/
OO6pazoBarenbHbBIN oOmelt U HEOPraHWYECKOW XUMHH ISt
CauT mA 8-11-x KIiaccoB, MpeaHa3HAYEHHBIN
IIKOJIBHUKOB KaK Ui HAa4aJbHOTO OOYUYCHHs, TaK M

IJId IIOATOTOBKM K 3K3aMCHaM B BY3.
XuMHudecKue CJIOBapu, OJIMMIIMAABI I10
XHUMHU.




MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

YYEBHOE OBOPYJIOBAHHUE
1.Habop xuMn4ecKnX peakTHBOB

Xnopun 6apus

Hutpar cepebpa
Juxpomar aMMOHUs
ConsiHas KucioTa
Cepnas kuciora
A30THas KuCIOoTa
AMMOHHUI pOJAHUCTBIN

MypaBbpuHas KUCIIOTa
VYKkcycHas kucinora
Kanpnmit

Harpuit

Jlutui

dopmanvH

Cepa

Cyxoe roprouee
KapGonat xanbius
Kap6onar meau (11)
KapOGonat natpust
KapOGonat xamus
I'mapokapboHaT HaTpus
KapGonat 6apus
I'uapokapOoHaT Kanmst
AuieraT HaTpus
®denondranenn
MeTuioBBIi OpaHKEBbIN
Jlakmoun

Caxaposa

I'mroko3a

Kpaxman

I'uapoxcun meau (11)
lMunpoxcua anroMuHus
Oxcun meau (11)
Oxkcuj aTfOMUHUS
Oxcup xenesa (1)
Cepus Tabdaun

AN NN Y N N O N N N N RN

I'excanmanodeppar( Il ) xanus
I'exkcatmanodeppar( 1) xanus

NN R N N S O N N N N N N N N R N S S N N NN

Oxkcu Maruus
Okcua muHKa
I'munepun
Oxcupn mapranna (I1)
Hurpar amromunns
Hurpar Hatpus
Hurpar kanns
Hurpar aMmmoHns
Hurpat xanpius
[{uHk (rpaHynbl)
AntoMuHU# (TpaHyIibl)
Keneso
OptodocCdat HaTpHs
['unpooprodocdar HaTpus
Cynbdar kanus
I'mapocynsdar xenesa (11)
Cynbdar Kaibius
Cynbdar aMMOHHS
Cynwdat mapranma (I1)
Cynbdar Hatpus
Cynbdar aaTroMUHHS
Cynsdat meau (11)
Cynbdar Maraus
Cynwdart xemnesa (I11)
['unpocynbsdar HaTpus
Xnopux meau (11)
Xnopuj amOMUHUS
XJ10pu1 HATpUSA
Xnopun xeneza (1)
XJ10pu1 Maruust
Xnopun maprania (11)
Xnopug aMMOHUS
Xnopua kanus
Cynbdur HaTpus
Cynbdar xemnesa(ll)

[IpaBuna paboThl B XUMHUYECKOH TabopaTopuu

OcHoBHbIE TPUEMBI pabOTHI B XUMHYECKOH J1abopaTopuu

OO6parieHue ¢ pa3IMYHBIMU BEIIECTBAMHU

Hazpanue kucioT u comueit

THUIIBI KPUCTAIUINYECKUX PEIIETOK

CooTHollIeHHE MEXTy BUAAMU XUMHUYECKOU CBSI3U. XUMHUUECKas CBS3b
PacTtBOopuMOCTH coJeld, KUCIOT U OCHOBAaHUM B BOJE

['eneTnueckas cBsI3p MEXKY KJIACCAMHU COEIUHEHUMN

HNonHnas cBs3b

KoBanenTHas cBSI3b

AV NN N N N U N N U N N N U N N N U N N N N N N N N R NRN
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3.

AN NN NN

PacTBOpHMOCTE COJIEH, KMCIIOT U OCHOBAHUM B BOJIE
PacnipoctpaneHne aTOMOB 3JIEMEHTOB B IPUPOJIE
ATOMHBIE pauychl 371€MEHTOB 1-4 nepuoaoB
IIepnoanueckas cucteMa XMMU4YECKUX 31eMeHTOB [ M. MenneneeBa
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX DJIEMEHTOB
Crpoenue aToma yriiepoaa
DNEeKTPOIN3 B METAJLTYPTrUU
I'maponu3 BOOHBIX paCTBOPOB COJIEU
Psn nanpsxkeHuil MeTanioB
OO6pazoBaHue BOJIOPOAHOMN CBA3H

a0op KoJuIeKIUit

AmroMuani

MeTaisl ¥ CIJIaBEI
MuHepabl ¥ TOPHBIE TTOPOIbI
Ilone3npIe NCKOTIaeMEBIE
UyryH u crans

W3BecTHIAKH

OBOPYJIOBAHME JJISI IPOBEJEHMS TABOPATOPHBIX, TIPAKTHYECKHUX
PABOT, IEMOHCTPAIIWIA

4. KoMnjIeKT XHMH4Y€CKOro J1a0opaTopHOro 000pya0BaHUA

ANANANAN YV N N N N N Y N U N U N U N N NN

HarpesarenbHbie mpuOOphI (CIUPTOBKH)
Jlocka [Jid CyIIKH mOCy/ bl

Habop nocynel 1 npuHaAiaeKHOCTEH ISl IEMOHCTPAIIMOHHBIX OTIBITOB
CTONMK NOIBEMHBIHI

TaTuB A0 AEMOHCTPALIMOHHBIX TPOOUPOK
[IITaTuB MeTAINTNYECKUN

Amnmapat (mpu0op) 1S IOJTy4eHHUs Ta30B
Annapat Kunna

[TpoOupku

Konbst

bropetku

Ha6op Tpy0oK CTEKITHHBIX

TaTuBel 11t TPOOUPOK

[Munerku

HIunie! TUTENbHBIC

Jlo)euKu sKeNe3HbIe ISl CKUTAHUS
Meun3sypku

Kpucrannuzatopsl

Yamku dhaphopoBbie ¢ TECTUKOM
Crakansl dapdopoBbie

CrakaHbl XUMUYECKHE

Boponku
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