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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepaibHOM paboyeil mnporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCIUTAHWUS U PA3BUTUA OOYYAIOUIUXCS CPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeayCcMaTpUBAET pPACHpPECIICHHE €ro Mo KjaccaM M CTPYKTYpUpPOBaHUE TIO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTelbHOU
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
y4eOHOTr0 co/iepKaHusl.

3HaHWE€ XWMHUHU CIYKUT OCHOBOM Miis (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUPYEMblE XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUrd M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPhEBOHM, SHEPIETUUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3ydyenne xumun:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAILHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW JIeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B IPO(DECCHOHATIBHOM S TEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUH €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0OECNeurBaIOTCS CcHeuu(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMUM Ha OMpPeeIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TMOHSITUH
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ u3ydeHuto. CojepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 TPHUHIIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akoHa /[. 1. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XMMHH;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITONHSAS (YHKIUK OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABJIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYyYHOU KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeamMeToB: «OKpyXKaloumi Mupy,
«buonorus. 5—7 knaccel» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATeIbHOCTH YEJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMU CHUCTEMBI XUMHYECKUX
3HAHUM — BaKHEUIIMX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETUUECCKUX TMOJOKCHHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMSI MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuil, B (OPMUPOBAHUU U PA3BUTHM MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIIEN0BATEIbCKON
JEeSTENbHOCTH, OCBOEHUM MpaBuil Oe30MacHOro oOpalieHus ¢ BelleCTBaMU B
MOBCEIHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKUe 1eJd, KaK:

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

—  HampaBJICHHOCTh  OOyYeHHMs] Ha CHCTeMaThyeckoe mpuoOleHue
oOydJaromuxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU,

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yUYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHUS WU CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3JINYHBIX BUIOB AEATEIbHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPYKaIOIIEr0o MHUpPa, UCIOJb3YSl 3HAHWA M OMNbIT, MOJIYYEHHbIE NPU HU3YYCHHH
XUMHH, TPUMEHATh HMX TPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYZAOBOU JAEATEIbHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlmUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIS U HANPaBICHHOCTH JaJIbHEHIIETO
o0yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEAECHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEAEINIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YelloBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUA B XUMHUU. UHCThIE BelIecTBa U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIokKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas Macca.
OTHocuTenbHAs MOJICKYJISIpHAas Macca. MaccoBas 10711 XUMUUYECKOTO AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemecTtBa. Momnb. Monsipaas macca. B3anmocBsi3b KoauyecTsa,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

@u3NUecKue U XMMHUYECKHUE SIBJIICHUS. XMMHUUYECKasl peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHenwus. Knaccudukamms
XUMHYECKUX PEaKINi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 000pYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3MYECKUX CBOMCTB 0O0pa3lOB HEOPTaHMYECKUX BEIISCTB, HAOJIOJICHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATUBAHUE
MEJHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUHN, HaOIIOJCHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3lioKeHHE THIPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBIIApUBAHUE, NUCTHWUIAIUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA IMOBAPECHHOM
coimv, HaOJIOJCHWE W  ONUCAaHWE  PE3yIbTaTOB  TPOBEICHUSA  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIeH MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JI€eMEHT U MPOCTOE
BemiectBo. HaxoxkzaeHue kucimopojna B mpupojie, (U3NYECKHE U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHsI KUCJIopoAa B Ja0OpaTOpUM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — alIoTponHas MOoAU(PUKALMS KUCIOPOIa.

TermnoBol 3P(GEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpPaBHEHHS,
DK30- M DHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »smemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, (QuznUeckue W XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHnus. Kucnotsl u conu.

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

®dusznyeckue CcBOMCTBAa BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mMpuUpoJie U B KU3HU YesoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranmueckux coenunennit. Oxcunbl. Knaccudukanms
OKCHJOB:  coyieoOpasyromnie  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHknaTypa ocHoBaHui. PU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHui. [losryueHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duzndeckue u
XUMHYECKHUE cBoMcTBa KHciIOT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomy4denue KUCHIOT.

Conu. Homenknatypa coisieil. @duzndeckue U XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUMU.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOWCTB KHUCJIOPOJa, HAOII0IEeHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mmo)kapa), O3HAKOMJIGHHE C oO0pas3laMM OKCHIOB U
ONMCAHWE WX CBOWCTB, MOJY4YeHUE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumozeiicTBue Boaopoaa ¢ okcugaom meau (1)
(BO3MOXHO HCIOJIb30BaHUE BUICOMATEPHUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAHHE OCOOCHHOCTEW PAaCTBOPEHHUSI BELIECTB C
Pa3IMYHON PACTBOPUMOCTHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C METAJNIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOJI0ICHNE U3MEHEHHUsI OKPAaCKH MHJIMKATOPOB B PACTBOpPAX KUCIOT U LIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJllaMH, DPEaKUU{d HEUTpaJIu3aluy, I0Jy4eHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'0 MeETajula OPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/lad 1o TeMe «BakHelmne KiIacchl HEOPraHUYECKUX
COCMHECHUN.

HHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble MOMBITKU KIacCU(UKAIUM XUMUYECKUX dJieMeHTOB. [loHsTue o
rpynnax CXOJHbIX JJIEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMENbHbIE METaJUIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yoT aM(pOTEpHbIE OKCUIBI
U TUJPOKCU/IBI.

[lepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpUoaHas  (HOpMbI
[Tepunonuueckoit cucrtembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOIO HOMEpa, HOMEPOB IEepuoja U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04e€K aToMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 €ro MoJiokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U NEPUOJaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
AJIEMEHTOB I pa3BUTHs Hayku W mpaktuku. JI. WM. MenneneeB — y4y€Hbld U
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METANIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHUMUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kilaccuukanus, NEePUOJAUYHOCTh, HaOIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEO,
00bEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, a3, (PU3WYECKHUE BEIMYMUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOILIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBO U XUMHUYECKasl peaKUusi

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KalMs, KalblLHMs U UX
COEMHEHUII B COOTBETCTBHM C IIOJOKEHUEM »3JIeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHYECKHUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4YHbIM KJlaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaims XuMUYeCKUX peakIuii Mo pa3IudHbIM MIPU3HAKAM (TI0 YHUCTY
M COCTaBy YYacTBYIOIIMX B pPEaKIMH BEHIECTB, MO TemioBoMy 3¢ dexTy, mo
M3MEHEHUIO CTETICHEHW OKHCIIECHUS XMMHUYECKUX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHSI.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XHUMHYECKUX peaknusiX. [IoHsITHE 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. llonstue o karamuse. [IoHsTHe 0 xumMnueckoM paBHoBecun. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOLMAIMUA BEUIECTB C PA3JIMYHBIMU BUAAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJel B CBeTe MpEACTaBICHUH 00 3IEKTPOIUTUUYECKON
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x7mopuia HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW pPEaKIUH
OT BO3JEHUCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECCAa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MAaTE€pUANIOB), TMPOBEJICHHE  OMBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oO6pa3oBanue ocajka, BbIJIEJIEHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIUX ~ IIPUMEPBI  OKUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COCTUHEHUs), paclio3HaBaHNEe HEOPraHMYeCKUX
BCIIECTB C IIOMOILIBK0 KAUYECTBEHHBIX pEAKUMM Ha HWOHBI, peEILICHUE
JKCIIEpUMEHTAJIBbHBIX 3a/a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TanoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMozeiicCTBUE € MeETaJJIaMH, HEMETaUlaMH, IIeJo4aMu). XJIOPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMU3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cepbl. CepoBOMOPO, CTpocHHE, (HU3UUECKHE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pbl KAaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas xwucinotra, GQuU3MYECKME W XUMHYECKHe CBoMcTBa (OOmMe Kak
MpEeACTAaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE pEaKIluy,
JeXanme B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUsSI CEPHOM KHUCIOTHI.
[TIpumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/4yXa M BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIECHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre u XuMuyeckue cBoiicTea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3nuecKkre U XMMUYECKUE CBOMCTBA, MOJyYeHue U npuMenenue. Conu aMMOHUS,
uXx pU3NYECKHEe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydyeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kilacca KUCIOT M creuuduyueckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE NTOKAM, 3arpsi3HEHHE BO3JayXa, MOYBbl W Boao&éMoOB). docdop,
aloTponHeie Moaudukauuu ¢ocdopa, uUzndecKue M XUMUYECKHUE CBOICTBA.
Oxcun docdopa (V) u dbochopHas kuciora, Gu3NIeCKue U XUMUUECKUE CBOMCTBA,
nonyuyenue. Mcnonb3zoBanue (pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka aneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB,  XapaKTepHble  CTENEHH  OKUCIEHUS.  YTJIepoi,  aJuIOTPOITHBIE
Moau(UKALMK, PACHPOCTPAaHEHHE B TMpupone, (HUIUYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupoae. Okcuubl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYEeCKHe MPOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r100ambHOTO TOTEIUICHUS KIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KUcCIoTa U €€ coM, nX (PU3MUEeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBOoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (Yroib, NUPHPOAHBIA Ta3, He)PTb),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONTOTUYECKH BaXKHBIX BEIIECTBAX: )KUpPAX, OENKaX, YriIeBoJax — U UX
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COECUHEHUN.

Kpemuuii, ero ¢usuueckue W XUMHUYECKHE CBOICTBA, TMOJYy4YEHUE U
npumeHenue. CoenMHEHHMs] KpeMHMs B mpupone. OOmme mnpeacTaBieHHUs 00
okcune kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTU. BakHelue CTpouTeIbHbIE MaTepHUalibl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HMCTHOJb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B MOBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

u3yuyeHrne oOpasIloB HEOPTraHUUYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEAKIIM Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  COCAUHECHHSIMU  (BO3MOXKHO  HCIOJIh30BaHUE
BUJIeOMAaTeprasoB), HaOJIOICHUE TIpoliecca OOYTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cyibdar-
WOH W HaOJIOJICHUE Mpu3Haka €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYCCKUMHU
cBoMicTBamMHu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHUS U Jocdar-uoH U U3ydyeHHEe MPU3HAKOB
UX NMPOTEKaHUsl, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpEHIETOK anMasza, rpaduta, QysuiepeHa, O3HaKOMIJIEHUE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KaYyeCTBEHHBIX peakiuii Ha KapOoOHAT H
CWIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX NPOTEKAHUS, O3HAKOMIICHHE C
OPONYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o teMe «BakHelne HeMeTaJuIbl U UX COSTUHEHU)).

MeTansibl M UX COeIMHEHUS

OO0mIast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosoxeHus B llepmogmueckon cucreme xumudeckux snemeHTtoB [l W.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminyeckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAIMYECKass  pem€rka.  ODNEKTPOXUMHUYECKUA  Psf
HanpsHKeHU MeTamioB. dusndeckne 1 XMMUYECKHe CBOMCTBA MeTauioB. OO0mue
CrocoObl  TONy4deHUsT MeTaioB. [loHATHE O KOPpPO3WH METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [leprnoamyeckoil cucteMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXICHHE B MPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuabl u



TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUd W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siuemeHToB [[. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHHs] Kalblus (OKCHUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMHI: IOJIO)KEeHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leppoandeckoil cucreMe XUMUYECKUX AIE€MEHTOB /I,
N. MenaeneeBa, CTpOEHHE aToMa, HaXOXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMd METAJIOB U CIUIaBOB, HMX (PU3MUECKUMH
CBOMCTBaMH, M3Yy4YEHUE  PE3YJIbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSIT M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIEOMATEPUATIOB),
UCCJIEJOBAaHNE CBOMCTB KECTKOM BOJBI, MpoOliecca TOPEHUs Kejle3a B KUCIOPOJe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblUs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), mequ (1), HaOIIOACHKME U ONMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHW HOHAMHU HATpus, Kalusg M KalblMs (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y THIPOKCUJA [IMHKA, PEIICHHE SKCIEPUMEHTAIIbHBIX 3a]1a4 0 TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUSY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuanbl B ITOBCEIHEBHOM >XKHM3HM YeJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momorib mpu
XUMHYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (IMpeAenbHas IOMycTHMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumMuu B pelieHHH 3KOJIOTHYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

M3yueHue o0paslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepualbl).

Mexcnpeomemmunle ceéa3u



Peanuzammsi MeXIpeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BAaHME KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKAIUA, TMEePUOJIUIHOCTh, HaOII0ICHNE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wMartepwsi, aToM, OJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTH, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJHUKH,
TOJYTIPOBOIHUKHM, JHDIEKTPUKH, (POTOIIEMEHT, BEIIeCTBO, TeJOo, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
pemiéTKka, CIUIaBbl, (PU3MYECKHE BEIIMYUHBI, SAUHHUIIBI W3MEPCHHS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, nbIXaHWe, Ouocdepa, SKOCHCTEMa, MHUHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC TMOPOIHI,
MOJIE3HbIE UCKOIAEMBbIE, TOTLIMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NESATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUICKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMHM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIUN 00YUaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
pacuIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeJui0, TMOHMMaHUs 3HAYCHUS XUMHUUYECKOW HayKH B >XKU3HU
COBPEMEHHOI'0 O0O0IIEeCTBA, CIOCOOHOCTH BJIAJETh JIOCTOBEPHON HHGpOpMAIUCH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPyrux  BUIAX
JESITEIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW MAESTEIbHOCTH IpPU
BBITIOJTHEHUU YYEOHBIX, [I03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Y4eOHOM JIesATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMIOBEACHHWE U IIOCTYIIKM CBOMX TOBApHUILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE MU XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY Il IOHMMAHUS CYIIHOCTA HAayYHON KapTUHBI MUpa, NpeACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABaTEIbHbIE MOTHUBBI, HANPABJICHHbIC HA TMOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOAUMBbIE Ji1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



TUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TMO3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0OOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH U YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) opMupoBaHUsI KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 J>KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH MpH  OOpalieHud C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3InuyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHWN IO XWMHUH, OCO3HAHHBIM BBIOOP
WHJMBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPOodecCHOHAIBHON NESITETbHOCTH U Pa3BUTUSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM Cpelie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HUCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBAaHMS, TOHUMAaHNUE [IEHHOCTH 3J0POBOTO H
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,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TI00AaTBbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIILICHUS, YMEHHUS PyKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PECHUS OOIICHAY4YHbIE TOHATUS (3aKOH, TeEopus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpblE OOECHeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHIO y4eOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBHS

ba3zoBble JiornyecKkue NecTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMUUYECKUX pEeaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThH B TIpollecCe€ TO3HAHMSI TOHATHS (TIPEAMETHBIC H
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMy — MpU pelIeHUH Y4eOHO-TI03HABATENIbHBIX 3a/]]a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBbIE CBS3M U
IPOTUBOPEUHUS B U3YUAEMBIX IIPOLIECCAX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETeHHE ONbITa MO IUIAHWPOBAHUIO, OPTaHU3AIMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, yMEHUE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3yiabTaT, POopMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenaHHoi padoTe.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(HaydHO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHHS, CIPaBOYHBIC
nocobusi, pecypchl MHTepHeTa), KPUTUYECKH OIEHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMaIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONpPEIeIEHHOr0 TUIA, TPUOOPETEHHE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBiieHus HHOpMauu u
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOXXKHBIMU CXEMaMH, JAuarpaMMaMu,
IpyruMH opMaMu rpauKu U UX KOMOMHAIUSAMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpolecce ydyeOHOM W
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKPYKAIOIIEH MPUPOIHON
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe yUeOHbIe 1eficTBUS:

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

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IMO3HABATEIbHON
NEATEIbHOCTA B YCTHBIX W IHCBMEHHBIX TEKCTax; JeJlaThb MPE3eHTalUI0
PE3YJITATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
1a60paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MpOOJieM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHI, OINpEAEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHBbIC YHHBepCAIbHbIC YUeOHbIC 1eliCTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee d(HPEeKTUBHBIE CITOCOOBI PEIICHUST YYECOHBIX U
IIO3HABATEIBHBIX 3a/ad4, CaMOCTOATEIBHO COCTaBIATb WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOTO PE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHOM pabodeill mporpaMMonu,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NedcTBUM, creuuduueckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHsX.

K koHiry oOyuenus B 8 kiiacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OO0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(oHOpOIHASE M HEOJTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJUYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIHHOCTh, CTETICHb
OKHUCJICHUSI, XMMHYECKasi peakius, KiacCuPukamus peakiuil: peakiuu
COCIMHEHUS, pEeaKIUu pPasJIoKEHUs, pEaKIUu 3aMEIICHUs, pPeaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P (HEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CJIONW aToma, aTOMHas OpOUTalb, PaJAUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS U HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(Mpo1leHTHAsI KOHIIEHTPAaIIKsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH NOHITHUS MPYU ONIMCAHUH BELIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENETATh BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEAECIEHHOMY KJIAcCy COEIMHEHUM 10
dbopMynam, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE TNEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmdeckoit
CUCTEMbl XUMHUUYECKUX DJJIEMEHTOB: pa3iuyaTh T[OHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OoJIbIlINEe TEPHOJIbl, COOTHOCUTH OOO3HAUEHHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osjaementoB J[. .
MeHnneneeBay C UHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



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

KJIACCU(HUIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XUMUYECKHE peakiuuu (M0 YUCIy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BELIECTB, MO TEII0BOMY (D (PexTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi OMUCAHUE TPUMEpPaAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaY€CTBEHHOT'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHUMHUYECKUX IMPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPDHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »JJeMeHTa 1o Qopmyle
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPAaBHEHUIO XUMHUECKOHN PEeaKIny;

MPUMEHSATh OCHOBHBIE OIEpaIliy MBICIUTEIIBHONW JEATEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTHU3alnio, KiacCu(UKAIHUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 U3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, W3MEpEHue, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH U
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMHU IO BBIIOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TMOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOJA U KHCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJ€W pacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MOMOIIbIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSITHH: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasi peakius, XUMUYECKasl CBsI3b, TEIIOBOM 3(PdekT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, PEaKIUh HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaAKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb, OKHCIEHWE H  BOCCTAHOBJICHHE,
amotponusi, aMmGpOTEPHOCTh, XUMHUYECKas CBI3b (KOBAJICHTHAsi, MOHHAS,
METaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeéTka, KOPpO3HUs METAJLIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHUH, MPEACIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTh 3TH MOHATUS MPU ONKMCAHWUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHII;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
onpeneéHHOMY KJacCy COeIUMHEHUN 1o ¢GopMmyrnaMm, BHII XUMHUYECKOU
cBs3U (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPraHWYECKUX COCIAMHEHUM, TUIl KPUCTALTUYECKON
peLIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
NEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
pasznuyaTh TOHSATUS «rJaBHasg mnoArpymnna (A-Tpynma)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibllIME TEPHOJBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPBhIE HMMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (COCTaB U 3apsa  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue HX 1O DJJIGKTPOHHBIM CJIOSM), OOBSICHATH oOIIue
3aKOHOMEPHOCTH B U3MEHECHUMU CBOMCTB 3JIEMEHTOB U UX COCAWHECHUU B
npeaeaax MajiblX IEPUOAOB U TJIaBHBIX MOATPYIIL C YUYETOM CTPOCHUS HX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBa,
XUMUYECKHE peakiuu (MO YMCIy U COCTaBYy YYaCTBYIOIIMX B pEaKUUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUICCKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAAs OIKMCAHUE
MpUMEPAMUA MOJIEKYJIAPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPABHEHHSI DBJEKTPOJUTUYECKOM JHUCCOLMALHNMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMEHa, ypaBHCHHUS pPEaKIUi, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETHYECKOU CBSI3U MEXK/y BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pacKphIBaTh CYINTHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKITUi
TIOCPEJICTBOM COCTABIICHHUS AJICKTPOHHOTO OajaHca 3THX PeaKIThi;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHCHMOCTH OT WX CTPOCHHSA,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYECKHUX TIPEBpAIICHUH B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTCIBHYIO MOJICKYJISIPHYI0O H  MOJSPHYI MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XUMHYECKOrO DJJeMeHTa 10 QopMmyle
COCIMHCHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKON PEaKIUH;

cO0JIFO1aTh fpaBuja  IOJIb30BAHUSA XUMHUYECKON MOCYy10U1 u
7a00paTOpHBIM  000pYyJOBAaHWEM, a TakKe TpaBwiia oOOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HWHCTPYKIMSAMH TI0 BBIOJTHCHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB [0 TOJYYCHHIO W COOHMpaHUIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M YIJICKHUCIIOTO Ta3a);

NPOBOAUTh  PEAKIWH,  TMOATBEPKIAIONINEC  KA4YeCTBCHHBIH  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpUI-, OPOMMU/I-,
noaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, CyJibdaT-, THUIAPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOpax HEOPraHUYECKHUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIUTEIFHON AESTENIBHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMi0, BBHISBICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaAOJIIOICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, DKCIEPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (PPOBbHIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubmuorexa [JOK
' MIPAKTHYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemectBa 1 xuMu4yeckue bu6moreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tousitue 6 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Boaopoa. Ilonsitue o kucnorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnunorexa [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUMU




[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubmuoreka [JOK

1 7
3 XUMHUYECKUX AnemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éldMI/I‘-IGCK&?I CBSI3b. . Bubmorexa [IOK
) KHCIUTCIIEHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M X COeANHEHHUS
51 OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as xapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' S https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25




Pa3gen 3. Merajiibl 1 UX COeTUHEHU S

. bubnuorexa [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 B CTBa ¥ MaTEPHUAIIEI B )KU3HU YEJIOBEKA 3 bubnmorera [TOK
' ete P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesenBHOE BhEMS 3 bu6moreka [IOK
pBH P https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoabusie | Hpaxrireckie HU3yUYeHus odpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
[Ipenmer xumuu. Poss XuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
genmoBeka. Terna u BemecTna 01.09.2025 | https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeToMax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHH 03.09.2025 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padorta Ne 1 «IIpaBuiia
paboTHI B TaOOPATOPUH U TIPUEMBI 1 0 1 bubnuoreka [JOK
oOpallieHus ¢ 1abopaTOPHBIM 08.09.2025 | https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
Yuctele BemecTBa u cMecu. CriocoObl 1 0 0 bubmuorexa [JOK
pasaeiieHus: cMecei 10.09.2025 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
«Paznenenne cmeceit (Ha mpumepe 1 0 0 bubmorexa HOK
B 15.09.2025 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
ATOMBI 1 MOTIEKYIEL L 0 0 17.09.2025 | https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHThI. 3HAKH 1 0 0 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB 22.09.2025 | https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
Hpoctere it croxHbIe perecTsa L 0 0 24.09.2025 | https:// m.edsocl)_.[ ru/ff0d2a6c
ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 0 0 Bubmmorexa LIOK
29.09.2025 | https://m.edsoo.ru/ff0d2d50




3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X .B
mmiieckas popuyna. Bazentrocts 01.10.2025 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMECHTOB
11 OTHOcCuTENBHAs AaTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 06.10.2025 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEeMEHTa B COCTMHCHUHT 08.10.2025 | https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemniecta. MoJib. bu6mmoreka [{OK
MomnsipHast Mmacca 13.10.2025 | https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SIBIICHUS. bu6moreka [IOK
XUMHUYecKasi PeaKIus 15.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycioBHs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIuit 20.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPaBHECHHUSI 22.10.2025 | https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BCIIICCTBA IO YPABHCHUSAM XUMHYCCKHUX bubmorexa HOK
. . P 03.11.2025 | https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanuss XauMUuecKuX peakiiuii
18 (coenuHEHMS, PA3JIOKEHUS bubmorera [JOK
g > P ’ 05.11.2025 | https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IIeHNE 1 bubmorexa HOK
H AHCT. Hvl 10.11.2025 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIUI) 12.11.2025 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 17.11.2025 | https://m.edsoo.ru/ff0d448e




npocroe BeecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa LHOK
poAia (peaxtt ’ 19.11.2025 | https://m.edso0.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
Cr1ocoOBbl MOIYYEHNs KUCIOPOIa B
23 jaboparopuu ZIqH OMI)IIHJ'ICHpHOIi)TI/I bubmmorexa [TOK
patop P ' 24.11.2025 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoit 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U 26.11.2025 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUIX
T , .
35 | Sapremen nouane, evotat o buGmorexa 10K
p xS, 01.12.2025 | https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenne u coOupanne KUCIopoaa bubmorexa HOK
i . P pozAa, 03.12.2025 | https://m.edsoo.ru/ffod4ae2
W3YYCHHE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuorexa [JOK
BemecTBo. HaxosxieHue B mpupoie 08.12.2025 | https://m.edsoo.ru/ffod4ddo
08 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
BoJiopona. IIpumenenue Bogopoaa 10.12.2025 | https://m.edsoo.ru/ff0d4dd0
29 ITousiTre 0 KHUCIIOTaX U COMIAX bubmorexa LOK
15.12.2025 | https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOIa B bubnunoreka [JOK
nabopaTopuu 17.12.2025 | https://m.edsoo.ru/ff0d4ddO
IIpakTtuyeckas padora Ne 4 o reme
31 «ITonmyyenne u cobupanue Bogopoaa bubmiorexa LIOK
i P AOPOAa, 22.12.2025 | https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTBY




MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo 24.12.2025 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIECTBA ra3a 110 €r0 U3BECTHOM bubnmorera [TOK
My 12.01.2026 | https:/m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
ypag peardnti 1 14.01.2026 | https:/m.eds0o.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B
35 du3nvecKrue U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJBI 19.01.2026 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonste 06 bubnuoreka [IOK
WHJIUKATOpax 21.01.2026 | https://m.edsoo.ru/ff0d59e2
Bopma xak pactBopuTens. HackimenHbie
37 H HI;HaCI)IpeHHBIIe) aCTBOPEI B bubmorexa HOK
m P PPl 26.01.2026 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIeCTBa B PaCTBOPE
[IpakTruueckast pabota Ne 5 o Teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
onpeneaEéHHO MaCCOBOM JI0JICH 28.01.2026 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pabora No2 mo teme bubnnoreka [JOK
«Kucnopoxa. Bomgopoa. Boga» 02.02.2026 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnnoreka [JOK
HOMEHKJIaTypa 04.02.2026 | https://m.edsoo.ru/ff0d664e
[Tomyuyenune u XuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmiorexa LIOK
’ P 09.02.2026 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaH#usI: cOCTaB, K1accuuKaIms, bu6mmoreka [JOK
HOMEHKJIaTypa 11.02.2026 | https://m.edsoo.ru/ff0d67ca




[Tosmydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43 OCHOBaHUI 16.02.2026 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarms, bu6mmoreka [{OK
HOMEHKJIaTypa 18.02.2026 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHnue u XUMUYECKUE CBONCTBA bubnuorexa [JOK
KHCIIOT 25.02.2026 | https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 cnocof(ibll) HI([)J'IyII)eHI/Iﬂ XI/IMI/I‘IZEKI/IG bubmorexa HOK
N ’ 02.03.2026 | https://m.edso0.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX 04.03.2026 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsI3b MEXKY KiaccaMu bubnuoreka [IOK
HEOPraHMYECKUX COCTMHCHUI 09.03.2026 | https://m.edsoo.ru/00ad9a50
49 O06o0meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HaAHUH 11.03.2026 | https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [IOK
- 16.03.2026 | https://m.edsoo.ru/00ad9ela
COCTMHEHUH
[TepBbie MOTBITKH KIacCU(pUKAITIU
51 XUMHYECKHUX 3JIeMeHTOB. [lonsaTue o bubmorexa HOK
18.03.2065 | https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aKOH U
52 [Teproauieckast cucTeMa XUMUYECKUX bubmorexa HOK
23.03.2026 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 Ilepuropl, rpymnbl, NOATPYIIIBI Bubmmorexa LIOK
25.03.2026 | https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. N3oTombl 06.04.2026 | https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JiIeMeHTOB [lepuoanueckoit bubmorexa HOK
08.04.2026 | https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenaeneeBa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[epuomnyeckoii cucreme /1. U. 13.04.2026 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoamyeckoro 3akoHa
57 JUIsl pa3BATHS HayKu U npaktuku. J[. W. bubnuoreka [IOK
MeHnneneeB — y4€HBIN, TIEIaror 1 15.04.2026 | https://m.edsoo.ru/00ada96e
rpaXKJaHuH
PesepBublit ypok. O6001eHEe 1
58 CHCTIe)MaTHSZEHSI 3HaHPII>I'IH / bubmorexa LOK
. 20.04.2026 | https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas paboTa
DIEeKTPOOTPULIATEIBHOCTh ATOMOB
59 XUMHUYECKUX JJIEMEHTOB. Pemenne bubmmorexa [TOK
22.04.2026 | https://m.edsoo.ru/00adaab8
pacueTHBIX 3a7a4
60 HNoHHas xumudeckas CBsI3b bubmmorexa [JOK
27.04.2026 | https://m.edsoo.ru/00adac34
61 KoBanentHas nosisipHas XuMudeckas bubnnoreka [JOK
CBSI3b 29.04.2026 | https://m.edsoo.ru/00adaab8
62 KoBanenTHas HenossipHasi XUMHAYECKast bubnuoreka [IOK
CBs3b. Pemienue pacueTHbIxX 3a1a4 04.05.2026 | https://m.edsoo.ru/00adaab8
KonTtponsHas pabora Ne4 mo teme
63 «Ctpoenue aroma. XUMHUYECKas bubmorexa LIOK
06.05.2026 | https://m.edsoo.ru/00adb486

cBs3b» / Beepoccuiickas mpoBepodHas




pabota
bubmmoreka [{OK
64 Crenen, oxuceHi 1 11.05.2026 | https://m.edsoo.ru/00adae28
65 OKHCAUTENBEHO-BOCCTAHOBUTEIIbHBIE 1 bubnuorexa [JOK
peakuuu 13.05.2026 | https://m.edsoo.ru/00adb076
66 OKXUCIUTEN M BOCCTAHOBUTEIN 1 bubmmorexa [TOK
e . 18.05.2026 | https://m.edsoo.ru/00adb076
P i . 0600
67 czzigizillfzzp I(/)Iz 3Ha}(1)1/11§1II ePHeI/IIIGIeI;Ime 1 bubnmorexa LHOK
I ) 20.05.2026 | https://m.edsoo.ru/00ad9ch2
pacYeTHBIX 3a71a4
68 PesepsHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHCTEMATH3ALNS 3HAHUI 25.05.2026 | https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnnorexa [JOK
XHUMHYECKUX 3eMeHToB []. 1. 02.09.2025 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUH

2 CBOMCTB XUMHUYECCKHX DJIEMECHTOB 1 0 0 bubmorexa [TOK

. 04.09.2025 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubnuoreka [IOK
HEOPraHMYECKHUX BEIECTB 09.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 0 0 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK 11.09.2025 | https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 I1 0 i 1 1 0
«[ToBTOpEeHue u yrinyOsiaeHre 3HaHUI 16.09.2025
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuueckux 1 0 0 bubnunoreka [JOK
peaKIuii o pa3IMYHBIM MpHU3HAKAM 18.09.2025 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN

7 eakuuu. [IoHsATHE O TOMOT€HHBIX U 1 0 0 bbmmorexa [JOK
PRI, 23.09.2025 | https://m.edsoo.ru/00adbeda
TeTePOTreHHBIX PEeaAKIIUIX
[ToHsiTHE O XUMUYECKOM

8 aBHOBecHH. DAKTOPHI, BIUSIONINE 1 0 0 bubmorexa HOK
P ' PEL 0 25.09.2025 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHMHUYECKOM pCakuun u




II0JIOKEHUE XMMHUYECKOT0
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [{OK

9
peaxiuu 30.09.2025 | https://m.edsoo.ru/00adcade
Teopust 3IEKTPONUTHIECKOU
10 nccoruarmy. CHIbHBIE U CIIa0bIE bubnmorexa LOK
A [T, 02.10.2025 | https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 MoHHbIe ypaBHEHNS PEAKIIUN bubmmorexa LOK
M peakd 07.10.2025 | https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bu6moreka [IOK
00 2JIEKTPOIUTUUECKON 09.10.2025 | https://m.edsoo.ru/00add5d8
IUCCOLINALINN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBeTE IIpeACTaBICHUI 00 bubmorexa LOK
pen N 14.10.2025 | https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUUECKOU TUCCOTHAITIN
14 [Tousarue o ruaponnse coinen Eubmrorexa HOK
AP 16.10.2025 | https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIH bubnmuoreka [JOK
3HAHUI 21.10.2025 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perienue s3xcnepuMeHTAIILHBIX bubmnorexa [IOK
P 23.10.2025 | https://m.edsoo.ru/00addbfa
3a7a4uy
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
17 XI/II;/[-II/ILIGCIS/IG CBI:)ﬁCTBa Ha IpuUMepe bubmorexa [IOK
pHMep 04.11.2025 | https://m.edsoo.ru/00addfe2
XJopa
18 Xnoposojopoa. CossiHast KMCIO0TA, bubnuorexa [IOK
XUMUYECKUE CBOMCTBA, MOITYYEHHE, 06.11.2025 | https://m.edsoo.ru/00ade104




IIPUMEHEHHE

[IpakTtuyeckas padora Ne 2 o reme

19 «IIomyueHne CoNsTHOM KUCIOTHI brbmmorexa OK
N . ’ 11.11.2025 | https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berarcnenus o ypaBHEHUSAM
20 XUMUYECKUX PEAKIUM, €CITN OJIUH U3 bubnmorexa LOK
13.11.2025 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
KonTponsnas pabora Ne2 no teme
21 «DNEKTPOIUTUYECKAS TUCCOITAALIHSL. bubmorexa HOK
18.11.2025 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B paCTBOPAX»

29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmsr 20.11.2025 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.

23 Haxoxnenue cepbl U €€ coeTMHeHU N bu6mmoreka [IOK
B MpUpPoie. XUMHUECKHE CBOMCTBA 25.11.2025 | https://m.edsoo.ru/00ade64a
cepbl

24 CepoBo10pO1, CTPOCHHUE, bubnuoreka [JOK
(br3UYecKre U XUMUYECKHE CBOMCTBA 27.11.2025 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,

25 (br3UYEeCKre U XUMHUYECKUE bubmorexa HOK

. 02.12.2025 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKUE PEaKIIUH, JIeKAIIHNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba

26 MIOJIyYEHUS CEPHOM KUCIIOTBI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE 04.12.2025 | https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl

27 Brruncnenue MmaccoBoii 101U BEIXOa bu6mmoreka [JOK




MPOAYKTA pPEaKIHU 09.12.2025 | https://m.edsoo.ru/00adec8a
OO61rast XxapaKTepUCTUKA SJIEMEHTOB

08 VA-rpymisl. A3o0T, bubnuorexa [JOK
pacmipocTpaHeHHUe B IPUPOJIC, 11.12.2025 | https://m.edsoo.ru/00adeea6
(dbu3HUecKre U XUMUYECKUE CBOMCTBA
AmMuak, ero ¢usnyeckue u

29 XMMHUYECKHE CBOMCTBA, MOJIyY€HUE U brbmmorexa [OK

’ 16.12.2025 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTnueckas padota Ne 3 o Teme
30 «[Tony4yeHne aMMuaKa, U3yudeHUE ero bubmorexa [TOK
N 18.12.2025 | https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ hpusndeckue u bubmuorexa [JOK
XMUMHYECKHE CBOMCTBA 23.12.2025 | https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KQUe€CTBE MUHEPATIbHBIX

32 yaoOpeHui. XuMuueckoe Bubmmorexa [JOK

. 25.12.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpebl
COEIMHEHUSIMU a30Ta
®Pocdop. Okenn pochopa u
33 (bocg)o;r))Ha;I KI/I(?J'I(E))Ta,q)(bI/II)SI/I(‘I\giKI/IC u bubmorexa HOK

. 13.01.2026 | https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonw3oBanue docdaToB B

34 KauecTBE MUHEPaIbHBIX YA0OpEHUH. bubmuoreka [JOK
3arpsi3HeHue NPUPOJHON CPEIb 15.01.2026 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B

35 an/IpI(j;e[, @E)I/I?.Hl?{ecxl;e Y XUMUYECKHE Bubmmorexa LIOK

20.01.2026 | https://m.edsoo.ru/00adfd9c

CBOICTBa




Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTUYECKHE MTPOOIIEMEI, 22.01.2026 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHoM yriepoza (1V)
37 VYroapHas KucioTa U €€ Cou bubmorexa HOK
27.01.2026 | https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme
38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KagecTBenHast peakius Ha KapOOHAT- 29.01.2026 | https://m.edsoo.ru/00ae027e
non"
[TepBoHavabHBIC TIOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubnmorexa [JOK
03.02.2026 | https://m.edsoo.ru/00ae054e
COCTMHECHUSX yTIIepoia
40 Kpemuwuii u ero coenuHeHUsI bubmorexa LOK
05.02.2026 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenue skcnepuMeHTaNbHBIX 33724 bubnuoreka [JOK
1o TeMme «BakHeHIe HeMeTallIbl 1 10.02.2026 | https://m.edsoo.ru/00ae0bf2
WX COCIMHCHHUS
KontponpHas padota Ne3 mo teme
42 «BakHeiine HeMeTaIbl H UX bubmotera [JOK
12.02.2026 | https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —
43 MeTauioB. Metajuinueckas CBsI3b U bubmuoreka [JOK
MeTaJUIMYecKasi KpUCTaNIMuecKast 17.02.2026 | https://m.edsoo.ru/00ael03e

pemérka. Pu3nyeckue CBOMCTBa
METAJJIOB




XUMHYECKHE CBOMCTBA METAJIOB.

44 DIEKTPOXUMHUUECKUI PsI bubmorexa LIOK
P . A 19.02.2026 | https://m.edsoo.ru/00ae1156
HaNPsDKCHUN METAIIIOB
OO0mire cnocoObl MOTyYeHUs
metauioB. Ciurasel. Berauciienus mo
45 aBHEHUSIM XUMHWYECKHUX PEaKINU bubmmorera [TOK
p PEAKIUH, 24.02.2026 | https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
MIPUMECH
46 TToHaTHE O KOPPO3UM METAILIOB bubmiorexa HOK
PP 26.02.2026 | https://m.edsoo.ru/00ael1278
bu6moreka [IOK
47
Llenotrere Merauis! 03.03.2026 | https://m.edsoo.ru/00ael4b?2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus 05.03.2026 | https://m.edsoo.ru/00ael14b?2
49 [IlerouyHO3EMENTBHBIE METAILITBI — bubnuoreka [IOK
KaJIBIIUM ¥ MarHui 10.03.2026 | https://m.edsoo.ru/00ael5e8
50 Baxxueiiine coe fuHEHNUS KaIbIIH bubmnorexa [IOK
a t 12.03.2026 | https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3ALIMSI
3HAHUI 17.03.2026
52 JKEcTkoCTh BOABI M CIIOCOOBI €& bubmuoreka [JOK
yCTpaHEHHUS 19.03.2026 | https://m.edsoo.ru/00ae1886
[IpakTueckas pabota Ne 6 o Teme
53 "KEcTKOCTL BOALI U METOIBI €6 bubmorexa [IOK
\ 8 A 24.03.2026 | https://m.edsoo.ru/00aelaed
yCTpaHEeHHs
N bubmuoreka [JOK
54 An
FOMIHITH 26.03.2026 | https://m.edsoo.ru/00aelc64
55 AmdorepHble cBOICTBA OKCHIA U bubnuorexa [IOK




TUAPOKCUA 07.04.2026 | https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
% AKeneso 09.04.2026 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIIBI U COJTH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) 14.04.2026 | https://m.edsoo.ru/00ae35e6
58 O060011eH1E U crucTeMaTnu3alus
3HAHUHN 16.04.2026
[IpakTueckas padora Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 33024 bu6moreka [IOK
1o TeMe «BakHeHIe MeTayuTbl U HX 21.04.2026 | https://m.edsoo.ru/00ae3de8
COCTMHEHUSD)
Berarcnenus o ypaBHEHUAM
XMUMHUYECKUX PEaKLUii, eCIi OJUH U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COJICPXKUT IpUMeECH. Berauciienus 23.04.2026 | https://m.edso0o.ru/00ae1750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTa
peakuuu
61 O6001eHne u cucTeMaTu3anus
3HAHUH 28.04.2026
KounTtponbnas padora Ne4 no teme
62 «Baxneiiue MeTamIbl 1 UX 30.04.2026
COEIMHEHUS
63 Bemectsa u marepuaisl B bubnnoreka [JOK
MOBCETHEBHOM KU3HH UeIOBEKA 05.05.2026 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYKaIOILEH Cpebl 07.05.2026 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuorexa [IOK
9KOJIOTUYECKUX MPOoOIIeM 12.05.2026 | https://m.edsoo.ru/00ae4270




66 PezepBHblit ypok. O0o0IeHNE U 1 bubmuorexa [IOK
cHUCTeMaTH3allysl 3HAHUI 14.05.2026 | https://m.edsoo.ru/00ae0d0Oa
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CUCTEMaTH3aIUs 3HAHUH 19.05.2026 | https://m.edsoo.ru/00adb33c
68 PesepBHeIii ypok. O6o0IIeHNE U 1 bubnuorexa [JOK
CUCTEMaTH3aIUs 3HAHUH 21.05.2026 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

» Xumus: 8-i kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-¢ U3gaHue, nepepaboTaHHoe,
8 kiacc/ I'abpuensin O.C., OctpoymoB WN.T'., Cnagkos C.A. AKITMOHEPHOE

O6H_IGCTBO «HSI[E[TCJ'IBCTBO ((HpOCBCIJ_IeHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJA

1.A.A.Kagepuna, P.I'.lIBanoBa, /[.}O.[Jo6poTun «Xumus. [Inanupyemsie
pesyabTaThl. Cuctema 3amganuid 8-9 kiacce» M3znanue «IIpocsemenne»2023 r.
2.KoHTpOJIbHO- U3MEPUTENBHBIE MaTepHAIIbl XUMHUS 8-9 KJIaCCOB K yUeOHUKY
0O.C.I'abpuensna M3nanne Mocksa «Bako» 2022r.

3.M.A.Psa608, E.1IO. HeBckast «TecTbl 10 XUMHUH K yUeOHUKY
0O.C.I'abpuensna 8 -9 kmaceyM3aaTenscTBo «OK3amen» 2014r.
4.0.C.I'abpuensn, T.B.Cmupnona, C.A.CnagkoB «XHMHUS B TeCTaX, 3a7a4aXx,
yrnpaxueHusx» Kk yueonuky O.C.I'abpuensina

NznarensctBO MockBa «/Ipoda» 2021 r.

5.0.C.I'abpuensn, I1.H.bepeskun, A.A.Ymakosa, ['.B. Maiiopoga,
H.B.Ky3pmuna

«KoHTposnbHbIe U poBepouHble padoThl K yueOHuky O.C.I'abpuensina xumust 8



knace» M3natensctBo Mocksa «Ipoda» 2021 r.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET

21. Caittr ®UITN. OTkpsITHIN OaHK 3a1aHui 17151 POPMUPOBAHUS €CTECTBEHHO-
Hay4yHOU rpamotHocTH. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

22. Caiit Enunas xomiekiuys nudpoBeIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog.

23. Caiit ®enepanbHbIi HEHTP HHPOPMALIMOHHO-00Pa30BaTEIBHBIX PECYPCOB.

http://fcior.edu.ru
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