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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOIM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBe (enepanbHON pabodeil MmporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O INEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCIUTAHWUS M PA3BUTUS OOYYAIOUIUXCS CPEICTBAMU Yy4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiep>KaHue,
npeaycMaTpUBAeT pPACHpPEICNICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE IO
pasienaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEETseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU coJIepKaHus, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUH CIY>KUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAILHON I'PaMOTHOCTH,

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK ¥ B TPO(DECCHOHATLHON IESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIsS/Ia HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHHWeM 0a30BOM HAYKH XMMUM Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBJICHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMK BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE AMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHAS (YHKIIUU OOBSCHEHHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABJIEHUS] O XUMUUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeamMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAYKH Kak O0JAaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTH YEJIOBeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeamMeTa COCTOMT B (POPMHPOBAHMU CHCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUYECCKUX TMOJOKECHHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKka HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuil, B (OPMUPOBAHUU U PA3BUTHM MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKUe 1eJU, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHSATUIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh  OOyYeHHMs] Ha CHCTEMAaTH4YecKoe MpHOOIIeHue
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIbHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMUS WU CAMOIIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ysl 3HAHUS U ONBIT, MOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM JIEATEITLHOCTH;

— ¢opMmupoBaHHE y O0OyYalOlUMXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS [EHHOCTH XHMHYECKMX 3HAHUU HJs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JCSATEIBHOCTH B IEIAX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIS U HANPaBICHHOCTH JaJIbHEHIIETO
o0yJeHHUSI.

OOmiee 4MCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsATHE O MeTOoJaxX MO3HAHMS B XUMHUM. UHMCTHIC BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE deMeHThl. CHMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA CoOCTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHocuTEenbHAS MOJIEKYJISIpHAass Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHS. XUMHUUECKasl peakius U e€ MpU3HaKU.
3aK0H COXpaHEHMs MacChl BelecTB. XuMuueckue ypaBHeHus. Kiaccudukanms
XUMUYECKUX peaKIui (COequHEHUs, Pa3JIOKCHHS, 3aMEIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, IMpaBuiaaMu paboThl B 1abopaTopuu U
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpPYAOBAHUEM, U3YUEHHUE M ONUCAHHE
bU3MYECKUX CBOHCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
¢u3mveckux (TUIaBjeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJABI) U XUMHYECKUX (TOPEHHME CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIOICHHE U
ONHMCAaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPHUIOM Oapusi, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBUE kese3a ¢ pactBopoM coiu meau (10),
M3yYeHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (puIbTpOBaHME,
BBITIAPUBAHUE, JUCTUULAIUSA, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HaAOJIOJICHWE W  ONHCAHWE  PEe3yJbTaTOB  IPOBEICHUS  OIBITA,
WLTIOCTPUPYIOMIETO 3aKOH COXPAaHEHWS MACCHhl, CO3JaHUE€ MOJEIEH MOJICKYI
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopoa — 3JaeMEHT U MpoCToe
BemiecTBO. Haxoxmenwe kuciopoja B MNpupojge, (QU3NUECKHe M XUMHYECKHe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopgopon — »snmemeHT M mpocToe BewecTBO. HaxoxaeHue Bomopona B
npupojsie, (Gu3MUecKue W XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

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

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuneHuit. Oxcuabl. Knaccudukanus
OKCUJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBoicTBa OKCU0B. [lonyueHune okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkmaTypa ocHoBaHui. PU3NYECKME M XWMHYECKHE CBONCTBA
ocHoBaHuil. [losryueHrne OCHOBaHUI.

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

Conu. Homenknatypa cosieil. duzndeckue 1 XMMUUYECKUE CBOMCTBA COJIECH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIIECHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, paclio3HaBaHWE M H3YyYEHUE CBOICTB KHUCIOPOJa, HAONIOJEHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TopeHus: (Mokapa), O3HAKOMJIGHHE C oO0pa3laMM OKCHIAOB U
ONMMCAHWE WX CBOWCTB, IOIY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3yUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumozehcTBue Bogopoja ¢ okcuaoMm menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJNIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJI0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT U IIEIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJJlaMH, PEaKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM U3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3aJlad 1o TeMe «BaxkHehlne KIacchl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonstue o
IPYIINax CXOJHBIX DJIEMEHTOB (ILEJOYHBbIE U IIEJTOYHO3EMETbHbIE METaJlIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpuoaHas  (HOpMbI
[Tepunonuueckoii cucrtembl xumuueckux 3mneMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja U
TPYIIIBI DJIEMEHTA.

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

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALUINYECKUX U HEMETAJUINYECKUX CBOMCTB I10 IPYIIaM U NEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yé€Hbli U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

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

Xumuueckuit IKcnepumenm:

M3ydeHne oOpa3lloB BEIIECTB METAJUVIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS).

Mexcnpeomemmunie ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kilaccuukanus, TEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJICKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, a3, (PU3WYECKHUE BEIMYMHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO H XUMHUYeCKasl peaKkuusi

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM 3JIeMEHTOB B Ilepmonnueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYecKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTY
M COCTaBy YYacTBYIOIIMX B PEAKIMHU BEHIECTB, MO TEIIoBOMY HddexTy, mo
M3MEHEHUIO CTENIEHEH OKUCIICHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsiTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakuusiX. [IoHsITHE 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. llonstue o karamuse. [IoHssTHe 0 xumMuueckoM paBHoBecur. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIMTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AUCCOLMAIMU BEUIECTB C PA3JIMYHBIMU BUAAMHU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA MW CcOJel B CBeTE MpPEJACTaBICHUH 00 3IEKTPOIUTUUYECKON
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opuia HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKiuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECCa AMCCOLMALMU KHUCJIOT, IIEJIOYEd U CoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTe€pUajOB), IPOBEJICHHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBanme ocajka, BBIJICICHHE Ta3a, o00pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COCTUHEHUS), paclio3HaBaHNEe HEOPraHHMYECKUX
BEIIECTB C TIOMOIIbK0 KAYECTBEHHBIX pEaKUMd Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTH CTPOCHHUS aATOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Quanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMozeiicCTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NMpuUMeHeHue. JlelcTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIINK KHCIOPOIa
u cepbl. XuMHUueckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpoeHue, (U3NYECKHE U
XuMuyeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUeCKMe H XHMHYCCKHE CBOWCTBA (00mHME Kak
MPEACTaBUTENSI Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKilnw,
JeXanme B OCHOBE NPOMBIIIJIEHHOTO CIOC00a MOJMYYEHHUSI CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

OO6mass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTETNICHU OKUCIEHUS. A30T, pacHpOCTpaHEHHE B MPUPOJIE,
dbu3nUeckue U XuMU4eckre cBorcTa. KpyroBopot azora B mpupoje. AMMHAK, €To
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoicTBa (0OIIME KaK TMPEICTAaBUTENS Kjacca KHUCIOT U CHeHUu(pUYECKUe).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAIbHBIX
ynoopenuit. XuMUUYECKoe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajutoTporHbie Mogudukamuu Gocdopa, Gu3MUECKHe W XMUMHUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBbIE  CTCNEHW  OKHUCICHHS.  YTJEpOaA,  alUIOTPOIHBIC
Monu(UKALMK, PACHPOCTPAaHEHHE B Mpuponae, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepona B mpupozae. Okcuibl yriaepoaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHHE W TpUMEHEHHE. DKOJIOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1700aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUcCIoTa U €€ CoM, nX (PU3NUEeCKUe U XMMHUYECKHE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COSAUHEHUSX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (Yrojib, NPHPOAHBIA Ta3, He)Th),
MPOAYKTHI WX TmepepaboTku (OE€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTMYECKHN BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriaeBoJax — U UX
poii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMeHerne. CoenuHeHHs KpeMHHs B mpupojge. OOmue mpeacTaBieHus o0
okcuge kpemuusi (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B IIPOMBILIJICHHOCTU. BakHellue CTpouTeIbHbIE MaTepuaibl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COCOUHECHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakIuu Ha Cyibdart-
MOH W HaOJIOJIeHHE Mpu3Haka €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMHU
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpas3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yUYEHHE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pEHmETOK anMasza, rpaduta, (QysuiepeHa, O3HaKOMIJIEHUE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, cCOOMpaHue, paclio3HaBaHUE U U3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB HX NPOTEKAHMS, O3HAKOMIICHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COETUHEHU)).

MeTanibl M UX COeIMHEHUS

OO0mIast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumudeckux saemeHtoB JI. W
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  OJNEKTPOXUMHUYECKUM  psif
HarnpsHKeHU MeTamoB. Ousnyeckne U XMMUYECKHEe CBOMCTBA MeTauioB. OO01ue
crocoObl mosyyeHus MeTawioB. [loHsATHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTryH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHUEe B [lepruoanyeckon cucreMe XMMUYECKHUX
anemeHToB /. 1. MenaeneeBa, CTpoeHHME MX aTOMOB, HAXOXKJICHUE B IPHUPOJE.
du3nuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HAX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHUs] Kalblusd (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [leproanueckoid CUCTEME XUMUYECKHUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMSI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B npupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbl, TUAPOKCUIBI U conu xkenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMd METAJJIOB U CIUIABOB, HMX (PU3MUECKUMHU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA
KIbIUA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUIECOMATEPHUATIOB),
UCCIIEJJOBAHNE CBOWMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS MKEJIE3a B KUCIOPOIE
(BO3MOKHO  HCIOJB30BAaHUE  BHUJEOMATEpPUANIOB), IPU3HAKOB  MPOTECKAHUS
KAQYECTBEHHBIX PEaKIU HAa MOHBI: MArHUs, KaJIbLHUs, aJIOMHUHUS, IIUHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmromeHNE W ONMKMCaHUE TPOILIECCOB OKPAIIHBAHMUS
IJJaMEHU MOHAMU HaTpusl, Kajausid U Kajdblusd (BO3MOXKHO HCIIOJb30BAHUE
BHJIEOMAaTEpHaJIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeunmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

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

XUMHUYECKOE 3arpsA3HEHUE OKpYXkarllel cpenbl (NpeaenbHas IOMycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunie ceasu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIHOJB30BaHUE KaK OOIMHUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCHPUKAIUA, TMEePUOJINIHOCTh, HAOIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKHY, JMDJCKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dorocuHTe3, NBIXaHHWE, OWOcdepa, IPKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOJJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
MIOJIC3HBIC NCKOIIAEMBIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIBHOMN AEATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUICKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE  pe3yabTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJeIWI0, TOHUMAaHUS 3HAYEHUSI XUMHUYECKOM HAayKu B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPYyrux  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESATEIHHOCTU MPHU
BBITIOJTHEHUU YYEOHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOH Y4YeOHOUM MJesATEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUWE M IIOCTYIKH CBOUX TOBapuUIIEH C MO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI' 0 NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH U COCTaBISIOLINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHBBI, HAMPABICHHbIE HA MOJYYEHHE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOII0IaeMBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHBIMU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAaMH HUHQPOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMmupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAMMOCTH COOJIFOJICHUST TIpaBWJI O€30MacHOCTH MpH  OOpalleHUuu C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHMK IO XUMHUHU, OCO3HAHHBIM BBIOOP
WHMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEM,
YCHENTHOHN MpoheCCHOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMECHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy9aeMble MPU WU3YYCHHU XUMHH, IS
pELICHUs 3a/1a4, CBS3aHHBIX C OKPYKAOLIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (AaKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U APYToe.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYIATHUBHBIE), KOTOpbIE 0O0ECHeurnBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KIacCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIPOIlECCE TO3HAHUSI TOHATUA (TIPEAMETHhIE |
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH y4eOHO-TT03HABATENbHBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISIBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3yUAEMbIX IIPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBarejabCcKue JeHCTBUSA:

YMEHHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
POBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHHE ONBITa MO IUIAHUPOBAHHWIO, OpPraHW3allid U TIPOBEJCHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmooaath 3a XOAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yibTaT, POpMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISTh OTYET
0 MpoJeIaHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OICHWUBATH MPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBINOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a7a4 ONPEIEAEHHOr0 TUIA, TPUOOPETEHNE ONBITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJaud HECJIO0XKHBIMU CXEMaMH, JharpaMmMmaMu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOpPTAa HA COCTOSHUE OKpY’Kalolled NpUpOIHON
Cpelibl.

KommyHukaTHBHBIE yHUBepcaibHbIe y4eOHbIe 1eficTBUS:

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

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  IO3HABATEILHOM
JESTENbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YJIBTATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS y4eOHOr0 COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HHUKAIONIMX MpOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JCHCTBHI, OINpENEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTuBHbIC YHHUBepCAJIbHbIE Yy4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIMPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpATh Hanboee 3 (PEeKTUBHBIE CIIOCOOBI PENICHHs YICOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHsX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOM (QeaepaiibHOW paboueil mnporpammon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMUCA HAay4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHUIO B PA3IMUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHWE, COJb, JJICKTPOOTPHUIATEIBHOCTh, CTEIECHB
OKHCJICHUS, XMMHYECKasi peakius, KiaccUuPukamus peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJEKTPOHHBIM CIIOH aToMa, aToOMHas OpOUTallb, PAJUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

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

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKUCJCHUS  JJEMEHTOB B  OWHAapHBIX  COCJUHECHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHUWE NEPUOJMYECKONW 3aBUCUMOCTHU CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXpPAHEHMS] MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX OHJIEMEHTOB: pa3jiuyaTh [OHATUS «TJABHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenroB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPeaKuuu (MO YUCIY M COCTaBY YYACTBYIOIIMX B pEaKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMM MBICIUTEIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKHX PpEAKLUHM, €eCTEeCTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIZOBaHHEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKLUMSIMU 1O BBINOJHEHHIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BENIECTB (BOJAOpPOAA U KHCIOPOJa), NPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHUE).

K koHiy 00ydenus B 9 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMUYECKUX TOHSATHUH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUIECKasi CBS3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  DIEKTPOIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TMOHATHM U
MPUMEHSTH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3M (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIMHEHMH, THUIl KPUCTAUIMYECKOM
peIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona [[. W. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONHUCHIBATh M XapaKTEPU30BaTh
Tabimunyto ¢opmy Ileprognyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHasg mnoArpymmna (A-rpynmna)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia  sijapa, o0OIIee 4YUCIO DJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEePUOJ0B U IIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OONME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CIJOXHBIX BEUIECTB, MOATBEP)KIasi OIMKHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHYECKOM JTUCCOLMALMM  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHSA pEaKIHil, MOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUECKON peaKInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BENIECTB (AMMHUAKa U YTIICKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBI  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM IMYTEM XJIOPUI-, OPOMHI-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITH OCHOBHBIE OIEpAIlMi MBICIIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUH, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOJII0IeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4eCcKNX BelecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa. Ilonsitue o kucnorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

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




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
. )éI/IMI/I‘-IeCKail CBS3b. . Butmorexa [IOK
' KHCIHTEILHO" https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
1 s bubmmoreka [JOK
TOTO o pasiety https://m.edsoo.ru/7f41837¢
Ha3zBanue MmoayJist
p 3 bu6moreka [IOK
C3CPBHOE BpeMi https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara
Tema ypoka Kourpoasubie | IIpakTuyeckue uudposbie
n/n Bcero H3Y4YeHH s
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | 02.09 bubmmoreka [IOK
yenroBeka. Tela u BemecTsa R https://m.edsoo.ru/ff0d210c
b K
2 TloustTe 0 MeTOAaX MO3HAHUS B XUMHUU 1 03.09. nomorexa O
https://m.edsoo.ru/ff0d227e¢
3ydenue npaBuil TEXHUKH
3 i P 1 05.09.
0€30MacHOCTH B KAOMHETE XUMUU.
[IpakTnueckas padota Ne 1 «IIpaBuiia
4 paboTHI B TaOOPATOPUU U TIPUEMBI | | 09.09 bubnuoreka [IOK
oGparienus ¢ 1a00paTOPHLIM o https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
ITpaktrueckast padora Nel A
5 P P . 1 1 10.09.
JlaGopaTopHoe obopyaoBaHUE
IIpaxtryeckas padora Ne2 "3yuenne
6 P pavo i 1 1 12.09.
CTPOCHHMS TUIAMCHH
bu6 K
7 YucThle BelecTsa U CMECH. 1 16.09. nommotexa [0
https://m.edsoo.ru/ff0d26ca
8 CriocoObl pasnieeHusl cMecei. 1 17.09.
[IpakTnueckas padota Ne 3
N bubmuoreka [JOK
9 «Paznenenue cmeceit (Ha mpumepe 1 1 19.09.
https://m.edsoo.ru/ff0d28c8
aHaJIM3a MOYBBI)»
b K
10 ATOMBI ¥ MOJIEKYJIBI 1 23.09. nommorexa 110

https://m.edsoo.ru/ff0d2a6¢




XUMHYECKUE DJICMEHTRI. 3HAKU

bubmuoreka [JOK

11 24.09.
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
12 3auer . 3HaKK XUMHAYECKUX DIIEMEHTOB. 26.09.
[Tepuonnueckuii 3aKOH U
bubmmoreka [{OK
13 [Iepnoanueckas cucteMa XUMUYECKUX 30.00.
https://m.edsoo.ru/00adas52c
anemeHToB J[. 1. Meneneera
IlepBeIe HONBITKN KiIacCUbUKAITHA
P ¢ bubmmoreka [{OK
14 XUMHYECKUX dieMeHTOB. Ilonsarue o 01.10.
https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOJHBIX JIEMEHTOB
15 Ilepuonwl, rpymnel, IOATPYIIIIEI 03.10 bubmmorexa [OK
PHOJIBL, TPYIHIBL, TOATPYI o https://m.edsoo.ru/00ada52¢c
bubanorexa IHIOK
16 CrpoeHue aTOMOB. 07.10. 1
https://m.edsoo.ru/00ada342
17 CrpoeHue aToMOB. 08.10.
18 M3oTomsl. 10.10.
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
19 aToMOB 3JieMeHTOB [lepruoanueckoit 14.10.
https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. MenaeneeBa
20 DnekTpoHHas Gopmysia aToma. 15.10.
21 DnekTpoHHas (Gopmysia aToma. 17.10.
KontpoabHasg padora Nel o teme:
22 nop pabe 21.10.
Crpoenue atoma".
XapakTepucTUKa XUMHYECKOTO
7 SJIEMEHTA II0 €r0 MOJ0KEHUIO B 2210 bu6mmoreka [JOK
[Tepuonnueckou cucreme /1. U. o https://m.edsoo.ru/00ada824
Menpeneena
XapaKkTepUCTHKa XUMHUUIECKOTO
24 p P 24.10.

QJICMCHTA I10 ITOJIOXKCHHIO B Ta6J'II/II_Ie




J.N. Menneneesa.

3nauenue [leproanueckoro 3aKoHa ajs
pa3BuTUA HayKu U npaktuku. . 1.

bubmmoreka [{OK

25 MenneneeB — y4€HBIM, IEAAror u 07.11 https://m.edsoo.ru/00ada96e
rpax JaHuH
26 KoBanenTnas HenossipHas XUMU4eCKas 1111 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
27 KoBaneHntHas nmonsipHas CBs3b. 12.11
bubnuoreka [JOK
28 CTeneHs okucneHus 1 https://m.edsocl)_.[ru/OOadanS
29 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB 18.11 bubmuorexa [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
30 DIIEKTPOOTPUIIATETLHOCTh ATOMOB 19.11 bubmuorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adb33c
31 HNoHnHas xumuyeckas CBs3b 21.11 Bubnmorexa [IOK
https://m.edsoo.ru/00adac34
32 HNoHnHas xumunyeckas CBs3b. 25.11
33 [IpocThlie 1 coXXHBIE BELIECTBA 26.11 bubnmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
34 ATOMHO-MOJIEKYJIIPHOE YYEHHUE 28.11 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
35 3aKOH NMOCTOSIHCTBA COCTaBa BEIIECTB. 02.12 bubnunorexa [JOK
Xumuyeckas popmyna. https://m.edsoo.ru/ff0d2eae
36 BaneHTHOCTh XUMHYECKUX IIIEMEHTOB. 03.12
37 OTHOcCuTENbHAs AaTOMHAs Macca. 05.12 bubnunoreka [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
33 Pemenue 3anau Ha HAXOXKIEHUE 09.12

OTHOCHUTEJIBHOIH MOJ'ICKy.]'ISIpHOfI MaccsH.




MaccoBas g0 XUMHYECKOI'0 dJIeMEeHTa

bubmuoreka [JOK

39 10.12
B COCJIMHEHUU https://m.edsoo.ru/ff0d350c
Pemenue 3ana4 Ha HAXOXKICHUE

40 MAacCOBOM JIOJIM XUMHUYECKOTO AJIEMEHTA 12.12
B CJIOKHOM BEIIIECTBE.

41 KonunuectBo Bemniecta. MoJib. 16.12 bubmmoreka [{OK
Momnspnas macca ' https://m.edsoo.ru/ff0d5230
Pemenue 3agau Ha onpeneneHue

42 8 pext 17.12
KOJIMYECTBA BEIIECTBA.

bu6moreka [IOK
43 DOu3nvecKrue U XUMUYECKHE SIBICHUS. 19.12
https://m.edsoo.ru/ff0d37fa

44 [Ipu3Haky n ycoBHs MPOTEKAHUS 2312 bubnuoreka [JOK
XUMHUYECKUX PEaKINi ' https://m.edsoo.ru/ff0d3al6

45 XHUMHYECKUE PEAKITUH. 24.12

46 XHUMHYECKUE PEAKITUH. 26.12

A7 3aKOH COXpaHEHHUsI MacChl BEIIECTB. 58.12 bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS ' https://m.edsoo.ru/ff0d3b88

48 XUMHUYECKUE YPABHEHHUS. 09.01

49 XUMHUYECKUE YPAaBHEHHUS. 13.01.

Brrunciienust KoJinuecTBa, MacChl
bubnuoreka [JOK
50 BEIIECTBA IT0 YPABHEHUSIM XUMUYIECKUX 14.01
. https://m.edsoo.ru/ff0d5708
peakiui
Pemenue 3a1a4 no ypaBHEHUIO

51 AGTTO VP 16.01
XUMHUUYECKUX PEaKIIUH.

5) Knaccugukanus XuMHUUeCKUX peakiui 20.01 bu6nuoreka [IOK
(coennHEHMSN) ' https://m.edsoo.ru/ff0d3f34
Knaccudukanms XuMU4eCKuX peakiiuii:

53 (ukar peaxit 21.01

PCaKuu pa3yIOKCHU.




Krnaccudukanus XuMHYECKUX pPEaKIIni.

54 23.01
Peakuuu 3amernieHus.
Knaccudukanms XuMUIeCKUX peaKIIuii:
55 ¢hukarg peaxi 27.01
peakiuu oOMeHa.
O060011IeHHEe TEMBI - KIacCH(pUKALIIS
56 B craccHpuial 28.01
XUMUYECKUX PEAKIUH.
M. B. JIoMOHOCOB — y4EHBIN-
yi bubmmoreka [{OK
57 sHumKIomneauct. O6o0IeHne u 30.01
. https://m.edsoo.ru/ff0d40c4
cHCcTeMaTH3aIls 3HAHUI
53 KonTponsnas pabora Ne2 o teme 03.02 bubnuoreka [JOK
«BelecTBa 1 XUMHUYECKHUE PEAKITHI ' https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
bu6moreka [IOK
59 Bo3ayxa. Kucinopoa — sneMeHT u 04.02
https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
dusnvecKkrue U XMMHUYECKHE CBOMCTBA
bu6mmoreka [IOK
60 KHCJIOpoJia (PeaKIuyu OKUCICHUS, 06.02
https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 okcuaax
CnocoO#bl ImoyYeHHs KHCIIopoa B
I P bu6mmoreka [JOK
61 J1a00paTOPHUH U MPOMBIIIICHHOCTH. 10.02
https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 HeKT XUMHIECKOM
& peaKkru, MOHATUE O TEPMOXUMHUYECKOM 11.02 bu6mmoreka [JOK
YPaBHEHUH, DK30- U IHIOTEPMHUYECKUX ' https://m.edsoo.ru/ff0d4790
peaKusx
Pemenue 3a1a4 o TepMOXUMHYECKOM
63 8 P Y 13.02
YPaBHEHHUIO.
TomnuBo (HedTh, yTroab U METaH). bubaunoreka K
64 (sedpp, yr ) 17.02 Omorera 110

3arpsi3HEHUE BO3/lyXa, CIOCOObI €ro

https://m.edsoo.ru/ff0d4c4a




MpeA0TBPALLCHUS

[Ipaktuyeckas padora Ne 4 o reme

bubmmorexa [{OK

65 «Ilonmyuenue u coOUpaHue KUCIOPoaa, 18.02
. https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
66 Bonxopox — anemeHT u npocroe 20.0 bubnuorexa [JOK
BelecTBo. Haxoxenne B npupoje ' https://m.edsoo.ru/ff0d4dd0
67 dusnvecKkrue U XMMHUYeCKHe CBOMCTBA 2402 bubmmoreka [IOK
Bojopoza. IIpumenenue Boropoaa ' https://m.edsoo.ru/ff0d4dd0
68 Crioco0sl mory4eHus: BOJA0poaa B 25 02 bubnuoreka [JOK
nabopaTtopuu ' https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas pabota Ne 5 o Teme
bu6moreka [IOK
69 «ITomyuenue u coOupaHue BoI0OPOa, 27.02
N https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOMCTBY
70 Monspabiii 00bEM ra3oB. 3aKOH 03.03 bubnuoreka [IOK
ABorazipo ' https://m.edsoo.ru/ff0d542¢
Boruncnenus o0bEma, KoruecTBa
71 BEILIECTBA ra3a Mo €ro U3BECTHOM 04.03 Bubnmorexa [IOK
B MY ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILlECTBA WIH 00BEMY
Boruncnenus 00bEMOB razoB 1o
bu6mmoreka [JOK
72 YPaBHEHUIO PEAKIMH HAa OCHOBE 3aKOHA 06.03
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
73 dOu3nvecKue U XUMHUYECKHE CBOMCTBA 10.03 bubnuoreka [JOK
BOJbI ' https://m.edsoo.ru/ff0d587a
74 CocraB ocHoBanuii. [lonstue 06 11.03 bubnunoreka [JOK
MHIUKATOPax ' https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. Hachiiiennbie
p p bub6nmnoreka [JOK
75 Y HEHACBIIICHHBIE pacTBOPBI. MaccoBas 13.03

J0JIs1 BEIIECTBA B paCTBOPEC

https://m.edsoo.ru/ff0d5b40




HaCBIH_[eHHBIe 1 HCHACBhIIICHHBIC

76 17.03
pacTBOpBHI.
77 MaccoBas 107151 BEIIECTBA B paCTBOPE. 18.03
78 Pemrenue 3agau Ha pacTBOPHI. 20.03
79 Pemrenue 3aga4 Ha pacTBOpHI. 03.04
[IpaxTueckas padota Ne 6 o Teme
20 «IIpuroroBneHue pacTBOpPOB ¢ 07.04 bubnuoreka [JOK
OIIPeNENEHHON MacCOBOM J10JIeH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEILLIECTBAY
81 KonTtponsnas pabora Ne3 no teme 08.04 bubnuoreka [IOK
«Kucnmopoa. Bomopoa. Boma» https://m.edsoo.ru/ff0d6342
2 Oxkcuapl: cocTaB, KiaccuduKaus, 10.04 bubmuorexa [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
23 [Tosnydyenne u XuMHUYECKUE CBOIMCTBA 14.04 bubnuoreka [IOK
KHCJIIOTHBIX OKCHOOB. https://m.edsoo.ru/ff0d664e
84 [Tonydyenne u XuMHUYECKUE CBOMCTBA 15.04
OCHOBHBIX OKCHJIOB
25 [TonyyeHue u XUMHYECKHE CBOMCTBA 17.04
aM(pOTEepHBIX OKCH/IOB.
26 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, 1.04 bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
g7 [TonyyeHue u XUMHUYECKUE CBOMCTBA 22.04 bubnuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
28 Kucnoter: cocraB, knaccudukanms, 2004 bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
29 [Tonyuenue u XuMu4eCKHEe CBONCTBA 58,04 bubnuoreka [IOK
KHUCIOT https://m.edsoo.ru/ffOdfee2
90 Conu (cpemHue): HOMEHKIATYpA. 29.04 bubmuoreka [JOK




https://m.edsoo.ru/00ad9474

Xumnueckue cBoicTa .CrmocoObl

91 y 05.05.
MOJTy4SHUS COJICH
[Ipaktudeckas padora Ne 7. Pemmenue

9 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 06.05 bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKHUX ' https://m.edsoo.ru/00ad9b7c
COCJTMHEHUIN»

03 I'eneTnueckas cBsI3b MKy KJaccaMHu 08.05 bubnuoreka [JOK
HEOPraHUYECKUX COCTMHEHUIN ' https://m.edsoo.ru/00ad9a50
['eneTnveckas CBsI3b MEXKIY KJIaCCaMH

94 o o 12.05
HEOPTTTHHYECKUX COCTUHEHUN.

. bubmuorexa [JOK
95 O06o01menre 1 cucTeMaTru3aus 3HaHUH 13.05 1
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ned4 o teme
" bubmuorexa [JOK
96 OCHOBHBIE KJIaCChl HEOPraHUYECKUX 15.05
o https://m.edsoo.ru/00ad9ela
COEIMHEHU N

97 OKHCIUTETHO-BOCCTAHOBUTEIIbHBIC 19.05 bubmuorexa [JOK
peaKkuuu ' https:/m.edso0.ru/00adb076

bubnuoreka [JOK

98 OKucauTen U BOCCTAHOBUTEIIH 20.05 1

https://m.edsoo.ru/00adb076
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE

99 22,5
peakuuu
O06o001eHne u cucTeMaTu3anus 3HaHu|

bubmuorexka [JOK
100 1o teme «CTpoeHue aroma. 26.05
https://m.edsoo.ru/00ad9cb2
XUMHYECKasi CBSI3b»
KonTponpHas padota o teme : "
101 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC

peakuun"




102

AHanu3 KOHTPOJIBHOM pabOTHI.

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




9 KUIIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
Ne Jara
Tema ypoka Koutpoasubie | IIpakTuyeckue uudposbie
n/n Bcero H3Y4YeHH s
padoTsI padoThbI o0pa3oBaTejibHbIE
pecypchl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | 02.09 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /l. 1. ' https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubmuorexa [JOK
2 CBOUCTB XMMHUYECKUX JJIEMEHTOB 1 05.09
. https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | 09.09 bubmuorexa [JOK
HEOPraHMYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
4 Bunel xuMuueckou CBSA3U U THIIEI | 12.09 bu6mmoreka [IOK
KPUCTAITIMYECKUX PEMIETOK ' https://m.edsoo.ru/00adbac6
KontponpHas padota Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHuM 1 1 16.09
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»
6 Knaccudukanus XxumMmuaeckux | 19.09 bubnuorexa [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM
bubmuorexka [JOK
7 peakuuu. [londaTre o TOMOTEHHBIX U 1 23.09
https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEaAKIIHUIX
[ToHATHE O XUMHUYECKOM PABHOBECHUHU.
8 @akTOpbl, BIUAIOIINE HA CKOPOCTh | 26.09 bu6mmoreka [JOK

XHUMHUYECKOU pPCaKun U MOJIOKCHUC
XUMHUYCCKOT'O paBHOBCCHUS

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




OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

XUMHWYCCKHEC CBOﬁCTBa, MOJIy4YCHHUC.

9 30.09
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU
bubmmorexa [{OK
10 nucconuainuu. CUiabHBIE U ca0bIe 03.10
https://m.edsoo.ru/00adcd68
BIEKTPOIIUTHI
b K
11 HoHHbIE ypaBHEHHUSI peaKIil 07.10 nommorexa 110
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
. . bubnuoreka [JOK
12 OCHOBAHWH B CBETE IPEACTaBICHUH 10.10
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITT
XuMHYECKHE CBOMCTBA COJICH B CBETE Bu6 OK
13 MpeACTaBICHUI 00 14.10 nomorexa I
. https://m.edsoo.ru/00add8b2
BIEKTPOJIUTUYECKON AUCCOIUALINHT
. bubmuorexa [JOK
14 [TonsiTue o ruapoIU3€E CoJei 17.10 nommorexa L
https://m.edsoo.ru/00add9d4
15 O06o0meHNe U CHCTEMAaTH3aITHS 2110 bubmuorexa [IOK
3HAHWUH ' https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
bu6mmoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX 24.10
https://m.edsoo.ru/00addbfa
3a7a4»
KounTtponsnas pabora Ne2 mo teme
bubnuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS. 07.11
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B pacTBOPAX»
OO6mrast XxapaKTepUCTHKA FaJIOTeHOB.
P P N bubnuoreka [JOK
18 XHMMHUYECKUE CBOMCTBA HA IIPUMEPE 11.11
https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CoJsiHast KUCIIOTA, 1411 bubnuoreka [IOK

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




[Ipaktuyeckas padora Ne 2 o reme

bubmuoreka [JOK

20 «IlonmyueHue CoaTHON KUCIOTHI, 18.11
. . https://m.edsoo.ru/00ade348
n3y4yeHue e€¢ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUUYECKUX PEAKIIUH, €CIIU OJUH U3 21.11 bubmorexa HOK
PEalHHi, A ' https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB 25 11 bubnuoreka [JOK
VIA-rpynnsl ' https://m.edsoo.ru/00ade64a
AJIOTpOTIHBIE MOTU(UKAITUU CEPBI.
P L N P . bubmmoreka [IOK
23 Haxoxnenue cepbl U €€ coeTMHEHUN 28.11
. https://m.edsoo.ru/00ade64a
B Npupoie. XUMHUYECKHE CBOMCTBA .
4 CepoBo10pOJ, CTPOCHHE, 02.12 bubmuotexa [JOK
(buznueckrue 1 XMuMHUYECKUE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIOTA,
. bu6mmoreka [IOK
25 (br3UYeCcCKre U XUMUYECKHE CBOMCTBA, 05.12
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHWMHYECKUE PEAKIUH, JIEIKALNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJIYYE€HUS] CEPHOM KUCIIOTBHI. 09.12 bubnuorexa [JOK
XUMHUYECKOE 3arpsi3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYXaroLlel cpeibl COCAMHEHUSIMHU
cepbl
7 Brruncnenne maccoBoii 101U BBEIXOJa 1.1 bubmuoreka [JOK
MPOAYKTa PEaKLNU ' https://m.edsoo.ru/00adec8a
OO11ast XapaKTepUCTHUKA SIIEMEHTOB
)% VA-rpynmsl. A30T, paclipocTpaHeHHE 16.12 bubnuoreka [IOK

B IIpUpoJe, GU3NYECKUE U XUM.CB-
Ba.XMMHYECKHUE CBOICTBA

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




AmMHak, ero pu3nvecKue u

. bubmmoreka [JOK
29 XUMHUYECKUE CBOMCTBA, MOJYYECHUE U 19.12
https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[Ipaktuyeckas padora Ne 3 o reme
30 «IlonmyueHue aMmmMuaka, U3y4eHUe ero 23.12 bubmorexa HOK
o > YA ' https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u 2612 bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX o -

. OTeKa
32 ynoopenuii. Xumuieckoe 28.12 nomoreka I
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHCHUSIMHU a30Ta
Docdhop. Oxenn dbocdopa (V) u
dop Gocgopa (V) bu6mmoreka [IOK
33 dhochopHas kucimoTa, GU3NIECKUE U 09.01
. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOITYyYEHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAIbHBIX YI0OpEHUH. 13.01 bubnuorexa [JOK
3arpsi3HeHUE IPUPOAHON CpeIbl ' https://m.edsoo.ru/00adfc20
dbocdaramu
VYrunepon, pacnpocTpaHEeHUE B

35 npu z e gmﬂzecxﬁle 1 XUMUYECKHUe 16.01 bubmmorexa [TOK

P P Ae, ' https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuppl yriaepoaa, ux pusudeckue u

36 XUMHUYECKHE CBOMCTBA. 20.01 bubmuoreka [JOK
DKosornyeckue npoOiIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCHI0M yriepoja (IV)

" bubnunoreka [JOK

37 YronpHas KUCIOTA U €€ COU 23.01 1

https://m.edsoo.ru/00ae006¢c




[Ipaktuyeckas padora Ne 4 o reme
"[lonydeHune yriekucioro rasa.

bubmuoreka [JOK

38 27.01
KauecTtBenHas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HOoH"

[lepBoHauanbHBIEC TOHATUSA 00
39 OpPraHUYEeCKHUX BEIIECTBAX KaK O 30.01 bubmorexa LHOK
p ' https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YTiepoia
bubmmoreka [{OK
40 Kpemnuii u ero coeinHEHU S 03.02
p A https://m.edsoo.ru/00ae080a
[IpakTnueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 337a4 110 TEME 06.02 bu6moreka [IOK
«BaxHeiie HeMeTaIbl U UX ' https://m.edsoo.ru/00ae0bf2
COCTUHCHUS
KontponbHas padota Ne3 o teme

42 «BaxHeine HeMeTaIbl U UX 10.02 bubmorexa OK

' https://m.edsoo.ru/00ae0e18
COCITMHEHUS»
OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Metanuyeckas CBSI3b U 13.02 bubnuorexka [JOK
METAJUTNYECKasi KPUCTAIUINYECKAs ' https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB. Bu6 OK

N noIMoTEKA
44 DIEKTPOXUMHUYECKUIN P 17.02 H
. https://m.edsoo.ru/00ael 156
HanpsHKEHUM METaioB
OO11re cnocoObl MoJTydeHus
MeTauioB. CIijiaBbl. bubmuoreka [JOK
45 20.02 1

Pemenue 3amaq Ha IMpuMeECH.

https://m.edsoo.ru/00ael 156




bubmuoreka [JOK

46 [TonsaTue o0 KOPpO3UU METAIIIOB. 24.02
https://m.edsoo.ru/00ael1278
b K
47 [lenounbIe METAIIIBI 27.02 nommorexa O
https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUSA U 03.03 bubnuorexa [JOK
Kaus ' https://m.edsoo.ru/00ae14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — 06.03 bubnnorexa [JOK
KaJIBIIMA U Maroui ' https://m.edsoo.ru/00ael5e8
bubmmoreka [IOK
50 Baxueiimme coequne an 10.03
PRHCHIIH FMFCHIT KA https://m.edsoo.ru/00aelSe8
O06o0meHe U CHCTEMaTH3aITHS
51 Hf . 13.03
3HAHUH
50 JKEcTKOCTh BOABI M CITIOCOOBI €& 17.03 bu6moreka [IOK
yCTpaHeHus ' https://m.edsoo.ru/00ael1 886
[IpakTuueckast pabota Ne 6 o Teme
S . bu6mmoreka [IOK
53 JKECTKOCTEL BOJBI 1 METOIEI €€ 20.03
" https://m.edsoo.ru/00aelaed
YCTpaHEHHUS
54 ATOMUHHK 03.04 bubmorera [JOK
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U 07.04 bubnuorexa [JOK
TUAPOKCHUA ' https://m.edsoo.ru/00aelc64
bu6 K
56 Keneso 10.04 uommorexa 110
https://m.edsoo.ru/00aeld86
57 Okcupl, THAPOKCUIBI M COJIU XKeJe3a 14.04 bu6mmoreka [JOK
(I1) u xenesa (II) ' https://m.edsoo.ru/00ae35e6
OO6o0mIeHre U cucTeMaTru3arus
58 3HAaHUU 17.04




[Ipaktudeckas padora Ne 7. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TCMC

bubmuoreka [JOK

59 . 1 21.04
«BaxHenme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCIIMHECHUS»
Brruucnenus mo ypaBHeHUSIM
XUMHUYECKUX PEAKIIUH, €CIIM OJUH U3
60 peareHToB JaH B U30BITKE WU | 2404 bubnnorexa [JOK
COJICPKUT IpUMECH. BeranciieHns https://m.edsoo.ru/00ael1750
MAacCOBOM JIOJIM BBIXOJa IPOIYKTA
peakuuu
61 O606Hv1eHHe U CHCTEeMaTu3alus 1 58,04
3HaAHUH
KonTponbHas pabora Ne4 no teme
62 «BaxHenmme MeTauibl 1 UX 1 05.05
COCTMHEHUS»
63 BemiectBa u marepuansl B | 08.05 bubnuoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE | 12.05 bubnuorexa [JOK
OKpY’Karollen cpeibl https://m.edsoo.ru/00ae4270
65 PoJsib xuMuu B perieHun 1 15.05 bubnuorexa [JOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o001IEHNE U | 19.05 bubnuoreka [IOK
cUCTEMAaTU3aIys 3SHAaHUH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0o01IeHNE U | 2,05 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0o01IeHNE U | 26,05 bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68




[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
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