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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe ¢eaepaibHOl pabodeil mnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
o0y4yeHUsi, BOCIUTAHUS U Pa3BUTUSA OOYYAIONIUXCS CPEACTBAMHU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT0 CoJIep KaHUsl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPIrud M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMYTSAX PEIICHHS TI100aTbHbBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 0011l 1 (QYHKIIMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK M B IPO(HECCUOHATLHOMN NESITETbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TMOHSITUH
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0€ OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OAHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYyYHOU KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 knaccel» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMU CHCTEMBI XHMHYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHHUNA U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIH TaKUe 1IeJU, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTeMaThyeckoe mpuoOllieHue
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ysl 3HAHWS U ONBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XMMHYECKMX 3HAHUW HJs BBIPAOOTKH DKOJIOTUYECKHU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COIAEPKXAHUE 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. [loHsiTe 0 MeTOAax MO3HaHMS B XMMHUU. UMCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

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

Xumuueckass ¢opmyna. BaleHTHOCT, aTOMOB XHUMHYECKHUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€tel 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#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacCTUpAHHE 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,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwisi, pa3loKeHHe THAPOKCHUIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OYNCTKU MOBApPEHHOU
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  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
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — auioTponHas MoAu(pUKaIUA KUCIOPOaa.

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

Bopopon — nsnmemeHT M mpocTtoe BewmecTtBo. Haxoxaenue Boaopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

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

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPhl. 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 neopranmdeckux coenuneHuil. Oxcunbl. Knaccudukanms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

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

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacno3HaBaHWE M M3YYECHHE CBOMCTB KHCIOPOJa, HAOIIOACHHUE
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), B3aumojaeicTBue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIMKATOPOB B pacTBOpax KUCIOT U IIEIOYEH,
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 3ajlad Mo TeMme «BaxHeliine Kiacchl HEOPTraHUYECKUX
COCIMHECHUN.

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

[lepBble TOMBITKH KiIacCU(DUKAIMK XUMUUYECKUX djeMeHTOB. [lonstue 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.  KopoTkonepuonHas u  JJIUHHONEpUOAHAs  (OPMBI
[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 ~ 000J04e€K aTroMOB TepBbIX 20 XUMHYECKUX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJIApHAasT M HENOJSIpHAs) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe OO0pa3IOB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJCHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamusa MexXnpeaMETHBIX CBSI3€M MPHU HM3YYCHUU XUMHUHM B 8 KJacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

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

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOIJIUBO, BOJAHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »>JeMEeHTOB B llepuoanueckoil
CUCTEME U CTPOEHUEM MX aTOMOB.

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

Knaccudukainus 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYAaCTBYIOIIMX B PEAKIHH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, IIo
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumuveckoil peakmuu. [lonstTe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJEKTPOHHBIM  OasilaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AuCCOLMALMM BEIIECTB C PA3MYHBIMU BHAAMU
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,
OCHOBaHM W coOJell B CBeTe MPEJACTaBICHUN 00 BIEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAIOB M HeMeTauioB (rpadura M amMasa), CIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO  MAaTEpHUAJIOB), TPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiMy pasIoKEeHHs, COCIMHEHHUS), Pacro3HaBaHWE HEOPTaHWYECKUX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHU3M YeEJIOBEKa. BakHeWlne XJIOpUIbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
u cepbl. XuMHueckue cBoiicTBa cepbl. CepoBoAopoid, CTpoeHUE, (PU3NUYECKUE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME 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. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH Cepbl (KUCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMuyeckue cBoiicTea. KpyroBopotT azora B npupoje. AMMHUAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OlME Kak MpEeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
altoTponHeie Moaudukauuu (Gochopa, GuUMUECKHEe M XUMUYECKHE CBOICTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka anneMeHToB |V A-rpynmnbsl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢uznueckre M XUMHUYECKHME CBOWCTBA, JCHCTBHE HA JKUBBIE OPTraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (Yyroib, WPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJIEHHOCTH. BakHellne CTpouTeNnbHbIE MaTepHallbl: KepaMHUKa,



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

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMu XJOpuaoB (TAJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peaKIluu Ha cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE M W3YYCHUE CBOMCTB aMMMaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpemETOK anmasza, rpadura, ¢ylsiepeHa, O03HAKOMIIEHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHU MeTannoB. Ousndeckne  XMMUYECKHe CBOMCTBAa MeTaiioB. OOmue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilemounble MeTauIbl: MOJIOKEHUE B [leprnoanyecko cucTeMe XMMHUYECKUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



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

IllenouyHO3EMENBHBIE METAJUIBI MAarHMd W KaJIbLMM: IIOJOXKCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CLIOCOOBI €€ YCTpaHEHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreme XMMUYECKUX 3E€MEHTOB /I,
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 MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0pa3llaMd METAJIOB U CIUIABOB, WX (HU3NYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJbI, MpOLIECCAa TOPEHUS KEJIE3a B KUCIOPOIE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOaIOACHME U OMUCAHHUE MPOIECCOB OKPAIIMBAHMS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS M OKpPY:KaIIas cpeaa

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

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus BeuiecTs, aanee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYEeCKUX
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 MCIOJIb30BAaHUE KaK OOIMWX E€CTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIACCH(PUKAINSI, TEePUOJANIHOCTh, HAOIIOICHNE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
M30TOIBI, PaJMOAKTHBHOCTh, MOJICKYJIA, JJICKTPHUYCCKUH 3apsjl, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
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.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM 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 NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATENBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 »XWU3HMU, OCO3HAHUE TIOCICICTBUU W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOro BOCIUTAHUS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMII 0€30TMACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM MpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJbl W 3alpoChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBAThL B Tpolecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B Xoie Auanora W (WiaM) JHUCKYCCHUU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIBTATOB BBHIMIOJHEHUS XMMHUYECKOr0 JIKCIepuMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH MPHU  PELICHUHU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTENBHO COCTAaBIATh WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



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

K koHiry oOyuenus B 8 ki1acce npeMeTHbIEC pe3yJIbTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKPHIBATh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUH: aTOM, MOJIEKYIa,
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 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU Pa3JIOKEHUs, PEaKIMU 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHMOH, PAacTBOp, MAacCOBas JOJisI BEIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHITHH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HICTIOJI30BAaTh XUMUUYECKYI0O CUMBOJIMKY JIJISi COCTaBlIeHUs (hOpMYJl BEIIECTB
Y YpPaBHEHUN XUMUUYECKUX PEAKIINIA;

e OIIPENIECTISATh BAJECHTHOCTH aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

epackpbeiBaTh cMbIcH llepmoamueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONMUCHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamdeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JIEKTPOHHBIM CIOSIM);

e KJIACCU(DUIIMPOBATh XMUMHYECKUE BJIEMEHThl, HEOPraHMYECKUE BEILECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOLIME XUMHUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

¢ BBIYUCJIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MAacCOBYIO JIOJIF0 BEIIECTBA B PACTBOpPE, TMPOBOJUTH PACUYETHl IO
YPaBHEHHIO XMMHUYECKOU peaKiny;

o IPUMEHSATH OCHOBHBIEC OTEpAIMN MBICIUTEILHON JIEITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBJICHUE MPUYHMHHO--CJIEJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHS] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CIICZIOBATH IMpPaBUJIAM TOJIB30BAHUS XUMUYECKON TOCYI0M U J1a00paTOpHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpOAAa M KHUCIOPOJAA), HPUTOTOBIEHUIO pPAaCTBOPOB C
ONPENICIIEHHON MAacCOBOM JOJIEW PACTBOPEHHOTO BENIECTBA, IUIAHUPOBATH
U IPOBOAUTH XMMHYECKUE HKCIIEPUMEHTHI IO PAaCIIO3HABAHUIO PAaCTBOPOB
MIEJIOYe U KHUCIOT C MOMOIIBI0 MHAMKATOPOB (Jakmyc, (heHondTanens,
METWJIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 Kkiacce npeJMeTHbIE pe3yabTaThl HA 6a30BOM YpPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

e PACKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX TOHSATUNA: XUMHUUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, MPOCTOE BEULIECTBO,
CJIOKHO€ BEILECTBO, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMMHUUYECKasl PeaKlys, XUMUYECKasi CBA3b, TEIIOBOU 3(PdexT
peakuud, MOJb, MOJIIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, SJEKTPOJIUTUYECKAS] JUCCOLMALIMS, PEAKUUH HOHHOIO
oOMeHa, KaTaliu3aTtop, XUMHYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaNINYecKasi), KpHUCTaJUIMYecKash pemeTka, KOppo3Hs METalIoB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

e WUUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHSATUU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;

e ICTIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIsI COCTaBIICHHS (JOPMYJT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

e ONPENICIISITh BAJICHTHOCTh M CTENEHb OKHUCJIEHUSI XMMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBaJICHTHAs, WOHHAs, MeETaUIMYeCKasi) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbICaH Ilepumognueckoro 3akona J[. WM. Menngeneera u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpymnmna (b-rpynmna)», Maneie W OOJbIIME MEPUOJbI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npeaeaax MajlblX IEPUOAOB U TJIaBHBIX MOATPYIIL C YUYETOM CTPOCHUS HX
aTOMOB;

o KJIACCU(PDUITMPOBATh XMMHYECKUE DSJIEMEHTHI, HECOPraHWYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(DPEeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

 XapaKTEpHU30BaTh (OMUCHIBATH) OOMIME H CHenu(UUecKrue XUMUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

e COCTABJISATh YPABHEHUS JICKTPOJIUTHYECKON JUCCOLMALIAN KUACIIOT, IET0YEn
U CoJiel, TIOJIHbIE U COKpALIEHHbIE YPAaBHEHUS PEeaKIUid HOHHOTO OOMEHa,



YPaBHECHHS PEAKIWN, MOATBEPKIAIONINX CYIIECTBOBAHHE TCHETUUYECKOU
CBSI3M MKy BEIIECCTBAMHU PA3IUIHBIX KIACCOB;

e PACKpBIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIHit
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKITUi;

o IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCIIOBUSX;

¢ BBIYHUCIIATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJIF0 XHMMHYECKOTO 3JIEMEHTa 10 (OpMyJie COCIUHCHUS,
MAacCOBYIO JIOJIF0O BEIISCTBA B PACTBOpPE, MPOBOJUTH PaCUYEThl TIO
YPaBHCHHIO XMMHYCCKOUN pEaKIIvH;

e COOJIFO/IATh MPAaBWIA MOJIB30BAHMUS XUMHYECKOW TOCYJ0M M 1a00paTOpHBIM
o0opyaoBaHMEM, a TakkKe IMpaBuila oOOpalieHUus C BEIECTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIIOJHCHUIO J1a0OpaTOPHBIX
XHMHYECKUX OTMBITOB [0 TOJYYCHHUIO W COOMPAHHIO Tra3000pa3HBIX
BEIIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

¢ IPOBOJIUTH PEAKITUH, MOATBEPXKAAIONINE KAaYECTBCHHBIM COCTAaB Pa3IMUHBIX
BEIICCTB. PACHO3HABaTh ONBITHBIM MTYTEM XJIOPUA-, OpOMHI-, WOJHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IPUMEHSATH OCHOBHBIEC OIEpAIMN MBICIUTEIBLHON JESITEIIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHUE, O0O0O0OIIeHHe, CHCTeMAaTU3allio,  BBISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNEe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (peasibHbIA U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KNIACC
KoanyecTBO 4acoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Beero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHATUHSA
Xumuss — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK
' 00 okcHax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnen 3. Ilepuoanyeckuii 3akoH u llepuoagnveckasi cucrema xumnuyeckux 31eMeHToB /I, . MengesneeBa. CTpoenne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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
IIepnoanueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /. U. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
X .
) rel https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC pCaKHI/II/I
bu6moteka [IOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoasubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS
51 OO6m1ast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PYHHEL 2-CP https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHIX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYHHEL ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



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

Uroro mo pazneny 25
Pazgen 3. Merasibl M HX COeAMHEHUA
. bubnuorexa [JOK
3.1 Obumpe cBoHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC BpeMs 3 bubmorera [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHUE XUMUHA

8 KUIACC
Kouu4vecTBO 4yacoB JlaTa usydyenust
DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka
P o g 8a 80 8B o0pa3oBaTe/bHbIE
% g pecypchl
=
o =
s [BEEEE
= E o |5 ©
3 e B¢
=) Z o2 E a
| verBepTH 2024 — 2025 yu.roa
[Ipenmer xumuu. Poss XuMuu B )KU3HU bu6mmoreka [IOK
1 1 03.09 03.09 03.09
yenoBeka. Tena u BelecTna. https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeToaX MO3HAHKUS B XUMHH 1 05.09 05.09 05.09 bubmorera [IOK
A ' ' ' ' https://m.edsoo.ru/ff0d227e
Ilpakmuueckan paooma Ne 1 «Illpasuna
pabomul 6 1adbopamopuu u npuémnl
bu6mmoreka [IOK
3 0, 0 1 10.09 10.09 10.09
OOPAMENUR € TAVOPAMm OPHLLM https://m.edsoo.ru/ff0d23dc
ooopyoosanuem». Ilpodeccus
J1a00paHTa XUMUM
Yucteie BemecTBa U cMecH. CriocoObl bubmuoreka [JOK
4 . 1 12.09 12.09 12.09
pa3aesieHusi CMeceH. https://m.edsoo.ru/ff0d26ca
11 0 Ne 2
5 «5 a’;mw: o comoc ?7:“ n 1 17.09 17.09 17.09 | Duommorexa LIOK
(rasoenenne cmeceuv pumepe ' ' ' https://m.edsoo.ru/ff0d28c8
OUUCMKU NOBAPEHHOU COTIU)).
6 ATOMBI 1 MOJIEKYJIBI 1 19.09 19.09 19.09 bubnuoreka [IOK



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/ff0d2a6¢c

XHUMHYECKUE 3JIEMEHTBI. 3HAKU bu6mmoreka [IOK
7 24.09 24.09 24.09
(CMMBOJIBI) XMMHUYECKUX 3JIEMEHTOB. https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CIIOKHBIE BELIECTBA 26.09 26.09 26.09 bubmorexa [IOK
p ' ' ' ' https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YYEHHE 01.10 01.10 01.10 bubmorexa [IOK
YIAPHOS Y1 ' ' ' ' https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumunueckas popmyina. BaneHTHOCTh 03.10 03.10 03.10 bubmorexa HOK
pMyIa. ' ' ' https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHNUYCCKUX DJICMCHTOB.
OtHocHTenbHAas aTOMHAs Macca. bubmoreka [IOK
11 08.10 08.10 08.10
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca. https://m.edsoo.ru/ff0d323c
MaccoBas 10J1s1 XUMAYECKOTO dJIeMEHTa B bu6moreka [IOK
12 10.10 10.10 10.10
COECIUHEHUU. https://m.edsoo.ru/ff0d350c
KonnuecTtBo BemecTBa. Mosbs. MossipHast
13 15.10 15.10 15.10
Macca
dusnyeckue U XUMHUYECKHE SIBIICHUSL.
14 XuMmuueckas peaxius 17.10 17.10 17.10 Brbmaoreka LJOK
PCAKIUTL ' ' ' https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yCIOBHS MPOTEKAHHMS
15 XAMHYECKUX PEAKIAI 22.10 22.10 22.10 Bubmzorexa LIOK
p ' ' ' ' https://m.edsoo.ru/ff0d3al6
3aKOH COXpPaHEHHsI MAacChl BEILIECTB.
16 XUMHUUECKUE YPaBHEHUS 24.10 24.10 24.10 Bubmzorexa LIOK
P ' ' ' ' https://m.edsoo.ru/ff0d3b88
Il verBepTh 2024 — 2025 yu.rog
Bbubnmunoreka IIOK
17 Brruncnenus koandecTBa, MacChl 05.11 1

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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BELLECTBA 10 YPaBHEHUSAM XUMUYECKUX 05.11 05.11
peakuui
KonuuectBo yacoB | [lata uzyuyeHus
© ° DIeKTPOHHBIE
= =
2 H(ppoBLIE
Nen/m | Tema ypoka o Z 3 § Z 116 bp
§ = é > é 8a 86 SB odpa3oBaTejbHbIE
g E= g S pecypebl
= = b= ="
S =9
= =
Knaccugpurayus xumuuecxux peaxyuti 07.11 07.11 07.11
18 (coeouneHus, paznoxicenuss, 3ameujeHus bubamorexa [JOK
P ’ “ ’ https://m.edsoo.ru/ff0d3f34
obmena)
M. B. Jlomonocos — yuénviii- 1211 1211 1211
19 suyuxnoneoucm. Oboowernue u bubmorexa [OK
4 ' “ _ https://m.edsoo.ru/ff0d40c4
cucmemamu3ayusi 3HAHUl
KonTtponsHas padota Nel o teme
20 «BemecTBa 1 XUMHYECKHE PEAKITHI) 1 14.11 14.11 14.11 bubmorexa IOK
m peaxt ' ' ' https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CocTaB Bo3ayxa.
Kucnopon — siaeMeHT u mpocToe bu6mmoreka [JOK
21 post P 19.11 19.11 19.11 1
BerectBo. O30H. https://m.edsoo.ru/ff0d448e
du3nyecKkre U XMMUYECKUE CBOMCTBA
KHCIIopoJa (peakyu OKHCICHHS, bu6 OK
22 poza (peaiu 21.11 21.11 21.11 nomnoreka L{
ropenue). [lonstue 06 okcuaax. https://m.edsoo.ru/ff0d4614
CnocoObl Mmony4YeHHs KHCIIopoaa B bu6 OK
23 T POz 26.11 26.11 26.11 nommoreka L{

na6opaTopHH " NPOMBIINIJIICHHOCTH.

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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IIpuMeHeHue Kucnopoa.

KoaunuyecTBo 4acoB

Jlara usydyenus

DJIeKTPOHHbIE
2 = 8a 80 8B uudposbie
Ne n/m | Tema ypoka 2 oo |2 -
= 2 = 2 A o0pa3oBaTejibHbIE
3 S S E S pecypchl
) s |E =
= [=3 b= [=3
S =7
= =]
TennoBoit 3 PexT XuMHUIEeCKO peakiuy,
24 IIOHATHE O TEPMOXUMUYECKOM YPABHCHUU 28.11 28.11 28.11 bubnmotexa HOK
P P ’ ' ' ' https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUICCKHUX PEaAKIIHIX
TormmBo (HedTh, yroiab U METaH). Eu6 10K
HOIHOTEKA
25 3arps3HeHue BO31yxa, CIIOCOOBI €r0 03.12 03.12 03.12
P AyX https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme Bu6 10K
HOIHOoTEKA
26 «ITonmydyenne u coOnpanue KACIOpoaa, 1 05.12 05.12 05.12
i . p post https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
Bogopon — nsieMeHT U mpocToe bubnmunoreka IHOK
27 AOPOA P 10.12 10.12 10.12 1
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
dusznueckue U XUMHUUYECKHE CBOIICTBA
28 BoJopoa. [lpuMenenue Bogopoaa 12.12 12.12 12.12 bubmorexa LIOK
Aopoaa. Lp FOPOA ' ' ' https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [JOK
29 TToHaTHE 0 KHCIIOTAX U COJISIX 17.12 17.12 17.12
https://m.edsoo.ru/ff0d50d2
Crioco0B!I MOJIyUYeHUs] BOAOPOIa B Bbubnmunoreka IIOK
30 yi FOPOA 19.12 19.12 19.12 1
nabopaTopuu https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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[Ipaktuyeckas padora Ne 4 o reme

bu6mmoreka [IOK
31 «ITonyuyenue u cooMpaHue BOIOPOIA, 1 24.12 24.12 24.12
7 o P HOPOA https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
KoanuectBo yacoB | /laTa usyuenus
S 8a 86 |8B
Ne n/n | Tema ypoka 2o % -
=) L =2 | A
ot =
[N s 9 = (=]
(2} 1= O = O
o s |E =
o R =
o 2,
z B
. " 26.12 26.12 bu6moreka [IOK
32 MoutstpHBIN 00BEM ra3oB. 3aK0H ABOTaapo 26.12
p P https://m.edsoo.ru/ff0d542e
IllyeTBepTH
Brruncienus o0b€Ma, KOIMYeCcTBa
BEIIECTBA ra3a II0 €r0 U3BECTHOM Bbubanorexa IHIOK
33 m My 14.01 1401 | 14.01 A
KOJIMYECTBY BEIIECTBA MUJIH 00BEMY https://m.edsoo.ru/ff0d55a0
Breruucinenus 0066M0B ra3oB o
aBHEHUIO PEAKIIMU Ha OCHOBE 3aKOHAa bu6 OK
34 ypas peariut i 16.01 16.01 16.01 ubsmorexa I
00BEMHBIX OTHOIIIEHUI I'a30B https://m.edsoo.ru/ff0d5708
dusnyeckre 1 XUMHUYECKHUE CBOIICTBA bub6 K
35 21.01 21.01 21.01 ubmmorexa O
BOJIBI https://m.edsoo.ru/ff0d587a
Cocras ocHoBanui. [loustue 00 Bu6 IIOK
nOIMoTEKA
36 HHIAKATOpax 23.01 23.01 23.01
8 p https://m.edsoo.ru/ff0d59e2
b K
37 Bopa xak pactBoputens. HacbllieHHbie u 28.01 28.01 28.01 nommorexa I10

https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d542e
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HEHACBIIEHHBIE pacTBOPBL. MaccoBas
JI0J151 BELIECTBA B PACTBOPE

[Ipaktuyeckas padora Ne 5 o reme

«IIpuroToBieHue pacTBOPOB C bubnuorexa [JOK

38 . . . . 30.01 30.01 30.01
OIIPENENEHHON MaCCOBOU J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
KonTponsnas pabora Ne2 no teme bubnuorexa [JOK

39 04.02 04.02 04.02
«Kucnmopoa. Bonopona. Boma» https://m.edso0.ru/ff0d6342
OkcHapl: cOCTaB, KIacCH(HUKAIIH, bubmnoreka [JOK

40 g ¢ . 06.04 06.04 06.04 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX 11.02 11.02 11.02 bubamorexa [JOK

’ p ' ' ' https://m.edsoo.ru/ff0d664e

OKCHUI0B
OcHoBaHUS: cOCTaB, KJIacCU(pUKAIHS, bubmnoreka IJOK

42 Prkan 13.02 13.02 13.02 nommoreka L1
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
Ilonyyenune u XUMHUYECKHE CBONCTBA bu6mmoreka [IOK

43 S 18.02 18.02 18.02 nomoreka I
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
KucaoTel: cocTaB, KilaccupuKanus,

44 ¢ H 20.02 20.02 20.02
HOMEHKJIaTypa
Ilonyyenune n XUMHUYECKHUE CBOICTBA bu6 e OK

45 I 25.02 25.02 25.02 uomoreka 1
KHCIIOT https://m.edsoo.ru/ff0dfee2
Couu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI

46 (cpen ) }ip 27.02 27.02 27.02
MOJIy4eHUs, XHMUYECKUE CBOMCTBA
IIpaktuyeckas padora Ne 6. Pemenue
IKCIIEPUMEHTAJIbHBIX 337124 [0 TEME b a [IOK

47 P A 04.03 04.03 04.03 nomorexa 110

«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIMHEHUI

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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['eneTnyeckas CBsI3b MEXy KJIacCaMH
48 HEOPraHMYECKUX COETUHEHNI 06.03 06.03 06.03 bubnmorexa LHOK
p ' ' ' https://m.edsoo.ru/00ad9a50
O000111eHNE ¥ cUCTEMATH3AINS 3HAHUN b K
49 B . 11.03 11.03 11.03 nomorexa O
https://m.edso0.ru/00ad9cb?2
KontponsHas padota Ne3 o teme Bu6 OK
oTeKa
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 13.03 13.03 13.03 nommoreka L
“n https://m.edsoo.ru/00ad9ela
COEIMHEHUN
[TepBbie MOMBITKY KIacCUpUKAITIT
51 XUMHUYECKUX diieMeHTOB. IloHnsarue o 18.03 18.03 18.03 bubnmorexa LOK
) ' ' ' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
bu6moreka [IOK
52 cUcTeMa XUMHUYEeCKUX 31eMeHToB /1. U. 20.03 20.03 20.03
https://m.edsoo.ru/00ada52c
Meunneneena
IVueTBepTh
bu6mmoreka [IOK
53 IlepHroabl, TPYIIIbI, TOATPYIIIBI 01.04 01.04 01.04
PHOJIBL, TPy APy https://m.edsoo.ru/00ada52c
Ctpoenue atoMmoB. CocTaB aTOMHBIX SIIIED. bu6 € OK
54 P AP 03.04 03.04 03.04 ubsmorexa I
M3oTtomsr https://m.edsoo.ru/00ada342
CtpoeHne IeKTPOHHBIX 000JI09eK Bu6 OK
o HOIHOTEKA
55 aToMoOB 3JieMeHTOB [lepuoanyeckon 08.04 08.04 08.04 1
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHnaeneeBa
XapakTepucTUKa XMMUYECKOTO 2JIEMEHTA Bu6 OK
56 10 €ro MOJIOKEHUIO B [lepnoanueckoit 10.04 10.04 10.04 nbnnotexa 11
https://m.edsoo.ru/00ada824
cucteme /1. 1. MenaeneeBa
3nauenue [lepuoauyeckoro 3akoHa Jiis Bu6 OK
HOINOTEKA
57 pa3BUTHs HayKu U npaktuku. 1. 1. 15.04 15.04 15.04 i
L https://m.edsoo.ru/00ada96e
MeneneeB — yu€HbIH, EAaror u



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00ada96e

rpakJIaHUH
ONEeKTPOOTPHULIATEILHOCTE aTOMOB
58 XI/IMI/I‘-II;CKI/II; 3H €MEHTOB 1 17.04 17.04 17.04 bubmmorexa [TOK
1 ' ' ' https://m.edsoo.ru/00adaab8
59 HNonnasg xuMudeckast CBsI3b 1 22.04 22.04 22.04 bubmmorexa [TOK
https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHas XuMHA4eCKas 1 24,04 2404 2404 bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
KoBanenTHas HenoJsipHast XMMU4eCKast bubnnorexa [JOK
61 1 29.04 29.04 29.04
CBSI3b https://m.edsoo.ru/00adaab9
bu6moreka [IOK
62 C 1 06.05 06.05 06.05
TETICHD ORHCICHHA https://m.edsoo.ru/00adae28
OKHCITUTETHHO-BOCCTAHOBUTEIIHHBIC bu6moreka [IOK
63 1 08.05 08.05 08.05
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIIUTEIN U BOCCTAHOBUTEIN 1 13.05 13.05 13.05 bubmorera [IOK
' ' ' https://m.edsoo.ru/00adb076
KontponpHas padota Ned4 o Teme bubnuoreka [JOK
65 1 15.05 15.05 15.05
«CTtpoeHue aToMa. XMMHYECKasi CBA3b)» https://m.edso00.ru/00adb486
66 PesepBHbIit ypoK. O606£H€HI/I€ u 1 20,05 20,05 20,05 bubnunoreka [JOK
cucTeMaTu3alys 3 HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHbli ypoK. O606£J.I€HI/I€ u 1 2205 2205 22,05 bubnuoreka [IOK
cUCTEMAaTU3alMs 3SHAaHUN https://m.edsoo.ru/00ad9cb2
68 PesepBHbli ypoK. O6o6iueHI/Ie u 1 2705 2705 2705 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHMUE XUMMUA 2024 — 2025 yu.rog

9 KVIIACC
Jara usyyenus
KoangecTBO 4acoB
DJIeKTPOHHbIE
Ne & H(PpoBLIE
Tema ypoka = = i pp
n/n = > o0pa3oBaTe/bHbIE
Bceero |2 = pecypchl
S 3 E 3
5[5
ZE R 9a 90 98 Or
Z o =R =
| yerBepTH 2024-2025 yu.rog
[lepnoanueckuit 3aK0H.
bu6moreka [IOK
[Tepuonnueckas cucTeMa XUMHYECKUX 1 02.09 02.09 02.09 02.09
https://m.edsoo.ru/00adb59e
anemenToB JI. . Meneneena.
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKUX JJIEMEHTOB 1 04.09 04.09 04.09 04.09 bubmmorexa [OK
- ' ' ' ’ https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOIOB.
Knaccudukanusa u HoMeHKIaTYpa
HEO ral({bnqecinx BEIIECTB a 1 09.09 | 09.09 | 09.09 | 0909 | PrOmmorexallOK
P B ’ ' ) ' ' https://m.edsoo.ru/00adb7e2
Buapl xumMnueckou CBSI3U U TUIIBI Bu6 10K
nOJIMoTEKA
4 KPUCTAIUIMUECKUX PEMIETOK. 1 11.09 11.09 11.09 11.09
p P https://m.edsoo.ru/00adbac6
Bxoonasa Konmponvnas paboma Nel
no meme «lloemopenue u yenyonenue
3HAHUIL OCHOGHBIX pa3denoe Kypca 8 1 1 16.09 16.09 16.09 | 16.09
Knacca».



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Krnaccudukarus XuMHIECKUX peaKIui

bu6mmoreka [IOK

6 18.09 18.09 18.09 18.09
10 Pa3JIMYHBIM IPU3HAKAM. https://m.edsoo.ru/00adbch0
[ToHATHE O CKOPOCTH XUMHUYECKON
7 eaknuu. IloHATHE O TOMOI€HHEBIX U 23.09 23.09 | 23.09 23.09 bubmmorera [TOK
p ' ' ' ' ' https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEAKIIUSIX.
[TonaTHe 0 XUMHUYECKOM PaBHOBECHH.
DakTOPHEI, BIUIIONINE HA CKOPOCTh b K
8 PPL, BIHAIOM p 2509 | 2509 | 2509 | 25.09 nommorexa O
XUMHUUYECKON PEAKIUU U MOJI0KEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PAaBHOBECHSI.
OKHCIIUTEIIHFHO-BOCCTAHOBUTEIIHHBIE i 1OK
nOINOTEKA
9 CaKI1HU. 30.09 30.09 30.09 30.09
peakn https://m.edsoo.ru/00adcade
Teopus 3MEKTPONUTHYECKON Bu6 1OK
noInoTEKA
10 ncconuanmy. CHIbHBIE U CIIa0bIE 02.10 02.10 02.10 02.10
o TiHan https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI.
bu6mmoreka [IOK
11 HonHsle ypaBHEHUS pEaKIIHA. 07.10 07.10 07.10 07.10
P peakdl https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAHHUI B CBETE IIpEACTaBJICHUIT 00
12 TpeR 09.00 | 0910 | 09.10 | 09.10 Eubmaorexa HOK
AJIEKTPOJIUTUUECKON JUCCOIMALINH. https://m.edsoo.ru/00add5d8
XUMHYECKHE CBOMCTBA COJIEW B CBETE Eu6 10K
noIroTeKa
13 penCcTaBICHUN 00 14.10 14.10 14.10 14.10
e . https://m.edsoo.ru/00add8hb2
ANEKTPOJUTUYECKON JTUCCOIHAITIH.
bu6mmoreka [JOK
14 ITonaTtue o ruapOIN3E CONEH. 16.10 16.10 16.10 16.10
P https://m.edsoo.ru/00add9d4
O000I11IeHNE U CUCTEMATH3ALIMSI
15 m H 2110 | 2110 | 2110 | 21.10 bubmorexa [IOK

3HaHUI.

https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00add448
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IIpakTnueckas padora Ne 1.

bu6mmoreka [{OK

16 P 23.10 23.10 23.10 23.10
(HCTICHHE JRCHEPHMEHTATEREIX https://m.edsoo.ru/00addbfa
3agau».

II yerBepTh 2024-2025 y4.roa
KonTpoabHas padora Ne2 no reme Bu6 LOK
17 «JIeKTPOJIMTHYECKAS TUCCOIUALIHS. 06.11 06.11 06.11 | 06.11 voJmotexa
https://m.edsoo.ru/00addecO
XHMHYECKHE PeaKIi B PACTBOPAX»
OO6mast xapakTepUCTHKA FaJIOTeHOB.

18 XHWMHUYECKUE CBOMCTBA HA IIPUMEPE 11.11 11111 111! 1111 bubnuoreka [IOK
XJiopa https://m.edsoo.ru/00addfe2
XmopoBosopoa. CoJisiHast KHCIIOTA,

19 XUMHUYECKHE CBOMCTBA, MOJyYCHUE, 13.11 13.11 1311 | 13.11 bubnuoreka [IOK
MPUMEHEHHE https://m.edsoo.ru/00ade104
Brruucienus mo ypaBHEHUSIM Eu6 1OK

nonroTeka

20 i 18.11 18.11 18.11 | 18.11
HUMITICCICIX. PEAICMH, SCIH OZIH 13 https://m.edsoo.ru/00ade348
peareHTOB JIaH B U30BITKE
IIpakTuyeckas padora Ne 2 mo reme Eu6 10K

nonmoTeka

21 11 i 20.11 20.11 20.11 | 20.11
« Oﬂyqeﬂnf COH“H HOH KHCIIOTEL, https://m.edso0.ru/00ade488
u3ydeHue eé CBOIMCTBY»

OO01as xapakTepUCTUKA SIIEMEHTOB
bubnuoreka [JOK
22 VIA- 25.11 25.11 25.11 | 25.11
FRYTIHEL https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI. Eufs OK
23 Haxosxienue cepsl 1 €€ coeIMHEHUH B 27.11 27.11 27.11 | 27.11 nomorexa L

IpUpoe. XMMUYECKHE CBONCTBA CEPBI

https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CepoBoiopo, CTpoeHue, (PU3IecKue 02.12 02.12 02.12 | 02.12
24 M XUMHUYECKHE CBOICTBA bubmorera [JOK
https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KUCIIOTA, 04.12 04.12 04.12 | 04.12
o5 ¢bu3nvecKre 1 XUMHYECKHE CBOICTBA, bubnuorexa [JOK
IIPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JIEKAIIUE B 09.12 | 09.12 09.12 09.12
OCHOBE MIPOMBIIIJIEHHOTO Crtocoda
MOJIYYCHHS CEPHOM KHUCIIOTHI.
26 Xmﬁqecxoe 3par SISHEHHE bubmorera [JOK
. P https://m.edsoo.ru/00adec8a
OKPY)KAFOIIEH CpeJIbl COCAMHCHUSIMH
cephl
Brruncnenne MmaccoBoii 70U BEIXOa
27 | mnpomykra peaxiuu " " 1112 | 1112 | 1112 | 1112 | DPrommorexa [IOK
POALyKTa peaKtl ' ' ' ' https://m.edsoo.ru/00adec8a
OO6mras XxapakTepuCTHUKA SJIEMEHTOB
VA-rpynisl. A30T, paclipoCTpaHECHHE
bu6mmoreka [JOK
28 B IIPUPOJIE, (PU3NUECKUE U XUMHUUECKUE 16.12 16.12 16.12 16.12
11 pore, ¢ https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHMak, ero pusndeckue u
XUMHYECKHE CBOWCTBA, MOJyUYCHHUE U
29 > HOIYH 1812 | 1812 | 1812 | 1812 | DromuorexallOK
MPUMEHECHHUE https://m.edsoo.ru/00adf004
IIpakTnuyeckas padora Ne 3 mo Teme
bu6mmoreka [JOK
30 «Ilonyyenne aMmmMuaka, H3y4eHue ero 23.12 23.12 | 23.12| 23.12

CBOJNCTB»

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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A30THas KuCIOTa, € Pu3nuecKue u

bu6mmoreka [IOK

31 25.12 25.12 25.12 25.12
XUMHYECKHE CBOMCTBA. https://m.edso0.ru/00adf306
11 yerBepTh 2024 — 2025 y4u.rog
Hcnosib30BaHre HUTPATOB U COJICH
aMMOHHMSI B KQ4eCTBE MUHEPATHHBIX
39 yaoOpeHuil. XuMHUUYeCKOoe 3arpsi3HEHHE 13.01 13.01 | 13.01 13.01 bubnuorexa [JOK
OKPYXKaloIel Cpebl COeIMHEHUSIMH ' https://m.eds00.ru/00adf518
a3oTa.
®docdop. Oxcua pocdopa (V) u
ocdopHasg KucloTa, (pr3ndeckue u buo OK
g3 | bockop ora, b 1501 | 1501 | 1501 | 15.01 nomotexa L
XUMUYECKHE CBOMCTBA, MOJTYUYEHUE. https://m.edsoo.ru/00adf68a
Hcnonws3oBHUE PocdaToB B KauecTBE
MHHEPAJIBHBIX YI00pECHHI.
bu6mmoreka [IOK
34 3arpsi3HeHUE MPUPOTHON CPEJIBI 20.01 20.01 20.01 | 20.01
P pupoA ped https://m.edsoo.ru/00adfc20
dbocdaramu
VYriepon, pacnpocTpaHeHUE B
npupoje, GU3NYEeCKUE U XUMHISCKHAE bu6 e OK
35 pupoze, ¢ 2201 | 2201 | 2201 | 2201 ubsmorexa 1
CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yriaepoaa, ux pusudeckue u
XUMHUUYECKHE CBOMCTBA. bubmuoreka [JOK
36 27.01 27.01 27.01 27.01 1
DKOJOTHYeCKHe MPoOIeMbl, CBSI3aHHbIE https://m.edsoo.ru/00adfebe
¢ okcuzoM yriepoaa (1V)
37 29.01 29.01 29.01 | 29.01 bubnmuoreka [JOK



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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VYrospHasg KUCIOTA U €€ COJIN

https://m.edsoo.ru/00ae006¢

[lepBoHauanbHbIEC TOHATHSA 00

bubmmoreka [{OK
38 OpPraHNYECKUX BEIIECTBAX KaK O 03.02 03.02 03.02 03.02
P m https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yTiiepo/ia
[IpaxTnueckas padota Ne 4 o Teme
"TosyueHue yriiekuciioro rasa. bubnuoreka IHOK
39 yi T 05.02 05.02 05.02 05.02 1
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
bu6moreka [IOK
40 Kpemunii u ero coenmaeHus 10.02 10.02 10.02 10.02
P 2 https://m.edso0.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME BuG 1OK
HOIHOTEKA
41 «BaxHeinne HeMeTauIbl U UX 12.02 12.02 12.02 12.02
https://m.edso0.ru/00ae0bf2
COEIUHEHUS
KontponbHas padota Ne3 mo teme
«BaxHeine HeMeTauIbl U UX bubnmuoreka [JOK
42 17.02 17.02 17.02 17.02
COEIUHEHUS https://m.edso0.ru/00ae0el8
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
DIIEMEHTOB — METAILIOB.
Metannndyeckas CBSI3b U bu6 K
43 19.02 | 19.02 | 19.02 | 19.02 nomorexa O
METaJUNIMYeCKas KpUCTaTMYeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METAJIJIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB. b K
44 24.02 | 2402 | 2402 | 24.02 nommorexa 110

DNEeKTPOXUMHUYECKHH psiji HApsHDKEHUH

https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

METAJLJIOB

OOm1re cnocoObl MoTy4eHus
metauioB. CruiaBel. BerducieHnus no

45 aBHEHUIM XUMHYECKUX PEAKIIUN 26.02 26.02 26.02 26.02 bubnmorexa LHOK
yp PEAKIUH, ' ' ' ' https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
IpUMECcH
bubmmoreka [{OK
46 TloHATHE O KOPPO3UU METATIOB 03.03 03.03 03.03 03.03
PP https://m.edsoo.ru/00ael278
€JIOYHBIE METAJIBI buo OK
47 1 0503 | 0503 | 0503 | 05.03 nomorexa 1
https://m.edsoo.ru/00ael4b2
OKCHUIBI U THAPOKCUILI HATPUSA U buommoreka [JOK
48 g FDOKCHIRT HATP 10.03 | 10.03 | 1003 | 10.03 nomorexa I
KaJIus https://m.edsoo.ru/00ael4b2
[Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
49 . . 12.03 12.03 12.03 12.03
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
. bu6mmoreka [IOK
50 Baxneiiinme coequHEHNS KaJIbIIU 17.03 17.03 17.03 17.03
https://m.edsoo.ru/00ael5e8
51 OGobuuienne 1 cHeTeMaTH3ALNA 19.03 | 19.03 | 19.03 | 19.03
3HAHUN
IV gyerBepTh 2024 — 2025 y4u.roa
52 JKEcTKOCTE BOIBI M CIIOCOOEI €8 02.04 02.04 | 02.04 02.04 bu6mmoreka [JOK
yCTpaHEeHUs ' https://m.eds00.ru/00ae1886
[IpakTnueckas pabota Ne 6 o Teme
S N bu6mmoreka [JOK
53 JKEcTkOoCTh BOJIBI M METOEL €8 07.04 07.04 07.04 07.04
" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
b K
54 ATIOMUHH 09.04 | 09.04 | 09.04 | 09.04 nomotexa 10
https://m.edsoo.ru/00aelc64
AMdoTepHBIE CBOICTBA OKCUIIA U b K
55 (otep a 14.04 | 1404 | 1404 | 14.04 nomotexa 10

TUAPOKCHU A AJIFOMUHUA.

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bu6mmoreka [IOK

56 Keneso 16.04 16.04 16.04 16.04
https://m.edso0.ru/00ael1d86
Oxcuapl, THAPOKCHIBI U COJIM JKejie3a b K
57 b, TH/APOXCHA 21.04 | 21.04 | 21.04 | 21.04 nommorexa O
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
O00011IeHNE ¥ CUCTEMATH3AIMS
58 HUI & 23.04 23.04 23.04 23.04
3HAHUI
IIpakTnueckas padora Ne 7.
Pemenue 3kcnepuMeHTAIBHBIX bubnuorexa [JOK
59 . 28.04 28.04 28.04 28.04
3aga4 nmo reme «Bakneiue https://m.edsoo.ru/00ae3de8
MeTAJIbI M MX COeTHUHEHU
Berarcnenus o ypaBHEHUAM
XUMHYCCKUAX PEaKIIHi, eCITH OJHH U3
€areHTOB JaH B N30BITKE WIIH bubanorexa IHIOK
60 p 8 30.04 | 3004 | 3004 | 30.04 nomorexa 1
COIEPKUT MpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOTyKTa
peakuu
O00011eHNEe U CUCTEMATU3 AL
61 . 05.05 05.05 05.05 05.05
3HAHUU 110 Teme: MeTrasuibl
KonTpoabHasi padora Ne4 o reme
62 «BakHeH e MeTALIbI U UX 07.05 07.05 07.05 07.05
COeIVHEeHUD)
BemectBa u maTepuaisl B Bu6 1OK
noIroTeKa
63 IIOBCEIHEBHOM KU3HU YEJI0BEKA 12.05 12.05 12.05 12.05
8 https://m.edsoo.ru/00ae3f50
XUMHAYECKOE 3arpsA3HeHne Bbubaunorexa [IOK
64 . p 14.05 14.05 14.05 14.05 1
OKpY’KaroILIEeH CpeIbl https://m.edsoo.ru/00ae4270
Posp xumMuu B perieHnn b K
65 P 19.05 | 19.05 | 19.05 | 19.05 nomotexa 10

OKOJIOTHYCCKHX l'IpO6J'IeM

https://m.edso0.ru/00ae4270



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

PezepBubiit ypok. O0o0IeHNE U bubmuoreka [IOK

66 . 1 21.05 21.05 21.05 21.05
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00ae0dOa

67 PesepsHblit ypok. O60011IEHNE 1 1 bubnuorexa [JOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00adb33c
Pese i1 ypok. O0001IeHNE U

68 CHCTIe)f/[IzII/IHzZp ust 3HaHI/II\/I'IH IMpodeccus 1 - - - - brbmmorexa [OK

1 P https://m.edsoo.ru/00ad9cb2
yLII/ITeJ'II) XUMHUU.
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Xumus, 8 kinacc/ Pynsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIECTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkurionepHoe 00111€CTBO

«M3parenscTBO «IIpocBenienne

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJA
KJIACC

CoctaB YMK:

- pabouue IporpaMmabi;

- Y4eOHUK;

- BJIEKTPOHHOE MPUIIOKEHHE K YUCOHUKY;

- paboyas TeTpaib;

- COOpHUK 3a/1a4 C «TIOMOITHUKOM»;

- TUaaKkTHdeckuid Matepuan « KOHCTpYKTOp» TeKyIero KOHTPOJIS;

- mocoOue JIsl yIUTElIs.



9 KJIACC

CocraB YMK:

- paboure mporpamMMsl;

- y4eOHUK;

- BJIEKTPOHHOE MPUIIOKEHHE K YUEOHUKY;

- paboyas TeTpajib;

- COOpHUK 33/1a4 C «TIOMOUTHUKOM»;

- TuaaKkThYeckui Marepuan « KOHCTpYKTOp» TeKyIero KOHTPOJIS;

- MocoOue JIsl yUUTeTIsl.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

8 KJIIACC

1. Poccwuiickast anekTponHas mkosia. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. Xypuan «Xumus u xu3Hb»io - https://hij.ru/

4. IonbopHa JmTeparypsl o xumuuto - http://c-books.narod.ru/

5. Xypuan " 1 centsops” - https://1sept.ru/

6. Madoypox - https://iu.ru/video-lessons

7. COOpHUK CTaTell 0 XUMHUYECKUX IJIEMEHTAX, HJUTFOCTPUPOBAHHBIN OMMUCAHUEM

aKcriepuMeHTOB. -http://www.periodictable.ru



9 KJIACC

OO6pa3oBaTtenbHbIE TIATHOPMBI

https://eom.edu.ru/ - «Poccuiickas 3aeKTpoHHas IIKojay. Karamor
HHTEPAKTUBHBIX ypokoB; http://school-collection.edu.ru - equnas KoyIeKIUs
LHOP, pazpaborannas 1o nopydeHuto MunucrepcTBa oOpa3oBaHusi U Hayku PO B
pamkax mpoekra « MHpopmaTH3aius cucTeMbl 00pa3oBaHUS, COJACPIKUT HE
TOJILKO Y4€OHBIE TEKCTBI, HO ¥ Pa3IMUHbIC 00BEKTHI MyJIbTUME A (BUACO U
3BYKOBBIC (paitiibl, pororpaduu, KapThl, CXEMBI U JIp.), KOTOPbIE OTKPBIBAIOT
OTPOMHBIE BO3MOKHOCTH T10 MX UCTIOJB30BaHUIO B 00pa30BaTEIILHOM TPOIIECCE;

Enunas komnexuus LIOP http://window.edu.ru/
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