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HOACHUTEJIBHAA 3AIIMCKA

ApnanTupoBaHHas pabouas mporpaMma MO XHUMHHM Ha YPOBEHb OCHOBHOTO
oOmero oOpaszoBaHusi Jisi oOywaromuxca 8-9 kmacca MBOY «3nameHnckas
COI1l» pa3zpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:
. ®enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «OO0 ob6pa3oBaHuU B
Poccuiickoit @enepannmn»;
) npukaza Munnpocsemenuss ot 31.05.2021 Ne 287 «OO0 yrBep)kaeHUU
(denepanbHOr0 rocyJapCTBEHHOTO 0O0pa30oBaTENbHOIO CTaHAApTa OCHOBHOI'O
o01iero oOpa3oBaHUs»;
. npukaza Munnpocsemenuss ot 18.05.2023 Ne 370 «OO0 yrBepxkaeHUU
denepanbHOil 00pa3zoBaTENBHON MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa30BaHUS;
. npukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxaeHuu
[lopsinka opraHu3anuu M OCYIIECTBICHHUS OOpa30oBaTENbHOU AESATEIBHOCTU MO

OCHOBHBIM  00I1Ie00pa30BaTe/IbHBIM  IMporpaMMaM —  00pa30BaTelIbHBIM
nporpaMMaM Ha4ajlbHOTO OOIIEr0, OCHOBHOTO OOINEr0 M CpPEAHEro OOIIero
00pa3oBaHUs;

*  Konuenmus nmpenojgaBaHus yueOHOTO MpeMeTa « XUMUS»;

*  Konuenuus 3xosoruueckoro o6pa3oBaHusi B cucTeMe 0011ero oopa3oBaHus;
. CIT 2.43648-20 «CaHUTapHO-3MIUJIEMHOJIOTHYECKHE TpeOOBaHUSI K
OpraHu3alysM BOCHHUTAHHS W OOY4YEHHs, OTAbIXa M O3J0POBICHUS JETeH H
MOJIO/ICKHY, YTBEPHKICHHBIX MOCTAHOBIEHHEM TJIABHOTO CAHUTApHOTO Bpaya OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «l'urnennueckue HOPMATHBBI W TpeOOBaHHS K
obecrieueHuio Oe30macHOCTH W (Wu) Oe3BpPeAHOCTH I 4elioBeKa (akTopoB
cpelnbl OOWTaHUS», YTBEP)KICHHBIX TMOCTAHOBJICHHUEM TJIABHOTO CAHUTAPHOTO
Bpaya ot 28.01.2021 Ne 2;

*  y4eOHOTO TIUTAaHAa OCHOBHOTO 00Imero oOpa30BaHMS, YTBEPKICHHOTO
npukazoM MBOY «3namenckas COIL» ot 1.09.2023 Ne 486 «O0 yTBepkIeHUU
OCHOBHOM 00pa3oBaTeIbHON MPOTPpaMMbl OCHOBHOT'O 00IIIET0 00pa30oBaHU»;

. dbenepanbHOil pabodeli MPOrpaMMBbI 10 y4eOHOMY TIPEAMETY « XUMUS.
PaGouas  mporpammMa  OpHEHTHpPOBaHAa  Ha  II€JIEBbIE  TMPHUOPHUTETHI,
chopmynupoBaHHble B denaepanbHOil pabdouell TporpaMMe BOCIUTAaHUS U B
paboueii nporpamme Bocnutanus MbOY «3namenckas COIL».

[IporpaMma 1O XUMHHM Ha YPOBHE OCHOBHOTO 001mero oOpa3oBaHUs
COCTaBlicHAa Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBe (enepanbHONM pabodeil mporpaMmbl



BOCITUTAHUS U C YUYETOM KOHIIETIIUHU MIPETOTaBaHU yIeOHOTO MpeaMeTa « XUMHUSI»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu na€t TpeACTaBICHUE O UENAX, OOIIell cTpaTeruu
oOydeHMs, BOCIHTAHHUS ¥ Pa3BUTUSA OOYYAIONIUXCS CPEICTBAMH YYEOHOTO
npeaMera, yCTaHaBIMBAeT  00s3aTeIbHOE peIMEeTHOE CoJiepKaHue,
npeaycMaTpuBaeT paclpeiesieHue ero Mo KiaccaM U CTPYKTYPHUpPOBaHHUE II0
paszmenaM W TeMaM TPOTpaMMBl 10 XHMHH, OTMPENSTSET KOJUYCCTBECHHBIC U
KaueCTBCHHBIE XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyEeMYIO
MOCJIC/IOBATCIBHOCTh  M3YYCHHS XUMHH C  y4E€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEW OOyJaloUmIuXcs, OIpeaensieT BO3MOXKHOCTH MpeaMera IS
peanuzanuu TpeOOBaHU K pe3yabTaTaM OCBOSHHUS OCHOBHON 00pa3oBaTEebHOMN
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro o0pa3oBaHMs, a TakKe TPeOOBaHUN K
pe3ysbraTaM oOyYCHHS XMMHUHU Ha YPOBHE IEJICH U3YUCHHS MPEAMETa U OCHOBHBIX
BUIOB y4eOHO-TIO3HABATEIILHOW JIEATEIHHOCTH OOYYarOIIErocs IO OCBOCHHIO
y4eOHOTO CO/Iep KaHuU.

3HaHWE XWMHH CIY)KHT OCHOBOH IS (OPMHUPOBAHHUS MHPOBO33PCHUS
00yJaromierocsi, ero MpeACTaBICHU O MaTEepPHaTbHOM EIUHCTBE MHpPA, BAKHYIO
poJib UrpatoT (QOopMUpYEMble XUMHUEH MNPEJCTAaBICHUS O B3aUMOIPEBPAIIECHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHs TI00ATbHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET — peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011l 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJaromuxcs, HABBIKOB HX CaMOCTOSITEJIbHOW  Y4eOHOW  JIeITEeNbHOCTH,
HKCIIEPUMEHTATBHBIX M HCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B TPO()ECCHOHATBLHON eI TeTbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
I[EJIOCTHOTO B3TJIs/1a HA €IUMHCTBO TIPUPOJIBI U YEJIOBEKA, SIBISICTCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yUarOIINXCS;

crocoOCTBYyeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIECHHWS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOW BKJIAJ B OKOJIOTHYECKOE
oOpa3oBaHre 00y4arONINXCS.

JlanHble HampaBiIeHUST B OOyYEHWHM XUMUU O00ECTICUMBAIOTCS CHENU(UKON
comepKaHus ~ yd4eOHOTO  TpeaMeTa, KOTOPBIM  SBIACTCA  TEAarOorHuecKH
aIanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHH Ha OTIPEACIEHHOM dTare e
pa3BHUTHSI.



Kypc xumMun Ha ypoBHE OCHOBHOTO 0O0IIEero 0Opa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMbI TMEPBOHAYAIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX MOHSTUU
OPraHUYECKOU XUMHUMU.

Ctpyktypa coiepkaHusi MPOrpaMMbl MO XUMHHU C(HOpMHUpOBaHA HAa OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3yudeHuro. Colep:kaHue CKIIAIbIBAETCA W3 CHCTEMBI
MOHATUN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBbI MOHITUN O XUMHYSCKOM
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHUU HAa OCHOBE TEOPETUUYECKHX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— Y4YE€HUS O CTPOCHUU aTOMa U XMMUYECKOU CBS3H;

— TIpEeACTaBICHUNU 00 DJIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCJICIOBATEIIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBHITIOJNHSS (DYHKIIUM OOBSCHEHHS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUS M BO3MOYKHOCTEW IMPAKTHYECKOIO MPUMEHECHUS U TOJYYCHUS
MU3y4aeMbIX BEILIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTABJISIOIICH HAYYHOM KapTUHBI MHUpPa B JIOTUKE
€€ CHCTEMHOM MPUPOJbI, LIEHHOCTHOIO OTHOIICHWS K HAy4YHOMY 3HAHUIO U
METOJaM IIO03HAHUS B Hayke. M3ydeHuWe XMMHUU MPOUCXOAUT C IPUBJICYCHUEM
3HAHUW W3 paHee H3YYCHHBIX YYCOHBIX NpeaMeToB: «OKpyXKalomuid MHpY,
«buomnorus. 5-7 knaccel» u «®u3nka. 7 Kiacc.

[Ipy wu3yyeHWH XUMHUHU TPOUCXOIUT (POpMHpOBaHHWE 3HAHHK OCHOB
XUMHUYECKOW HAyKH KaK OOJIaCTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKON
NESITEIbHOCTA YEJIOBEKA M KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya yuyeOHOTrO IpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBI XUMHUYECKHX
3HAaHUN — BaKHEHUITUX (PAKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECCKUX IMOJIOKCHUH,
JOCTYIHBIX OOOOIIECHUH MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKH, B
MPUOOIICHUM K HAyYHBIM METOJaM TIO3HAHWUS TPU H3YYCHUU BEIISCTB U
XUMUYECKUX PEaKIi, B ((OPMUPOBAHUN M PA3BUTHH TO3HABATCILHBIX YMCHHHN U
WX TPUMCHECHHH B Y4YCOHO-IIO3HABATCIBHON H Y4eOHO-HCCIIEIOBATCIILCKON
NEATeIIbHOCTH, OCBOCHHHW TIpaBWi Oe3omacHOTo oOpalieHHs ¢ BEIIeCTBAMHU B
MOBCEIHEBHOM KU3HU.

[Ipy m3ydyeHMn XUMHUK HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHHsS BaKHOE
3HAYEHHUE MPUOOPENIN TaKHE 1eJH, KaK:



— (opmMupOBaHHE MHTEJUVIEKTyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHMIH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa  CHUCTEMaTHYeCKOe MPUOOIIECHHE
oOydJaromuxcs K CaMOCTOSTENbHOW MO3HABAaTENbHON JeATEIbHOCTH, HAYYHBIM
METO/aM MO3HaHHs, (GOPMHUPYIOUIUM MOTHBALUIO U Pa3BUTHE CIOCOOHOCTEW K
XHMWH;

— obecrnieyeHue yclIoBUl, CIOCOOCTBYIOIINX MTPHUOOPETEHHUIO 00yYatOIUMHUCS
OMbITa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIUX YHHUBEPCAJbHOE 3HAYEHUE IS
Pa3TUYHbBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o60miel (YHKIMOHATBHOM M  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHATH M OLEHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJIyYCHHbIE MPH H3YUYECHUHU
XUMHH, TPUMEHATh HMX TpPU PEUIEHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYAOBOM JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OyYaloOlUMXCsl T'YMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAaHUW JJs BBIPAOOTKH HSKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYJOBOM JIEATENBHOCTH B IEJNAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTAHMIO HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUis M HAMPaBIEHHOCTH JaJbHEHIIETO
o0y4eHHUSI.

OO6miee YuCIO dYacoB, OTBEACHHBIX HJIsi HW3YYCHHS XMMHHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3zoBanHms, cocTaBiseT 136 yacos: B 8 kiracce — 68 gacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

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

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3akOH TOCTOSIHCTBA cocTaBa BellecTB. (OTHOCUTENbHAasT aTOMHasi Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKInil (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOHCTB 0Opa3IlOB HEOPTAaHMYECKHUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MNPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IeNieHHs CMECEil: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JaboOpaTopud U NPOMBINUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTro 3¢ (PekTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

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

Odusznyeckue CBOMCTBA BOJABL. Bojga kak pactBoputTenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHHEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcTBa OKCUIO0B. [lonyueHre OKCUI0B.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

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

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEICHUE COJIEPIKAHUSA KUCIOPOIa B BO3YXE, ITOIyUYCHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMCaHUWE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, PACIO3HABAHUE W HU3Y4YCHHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW pPACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue o0pa3lOB  HEOPraHMYECKUX BEHIECTB PA3JIMYHBIX  KJACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METaJla APYTMM W3 pacTBOpa COJHU, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

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

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

[Tepuonnueckuii 3akoH. [lepuoanueckasi cucteMa XUMUYECKUX 3J1EMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

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

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

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

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIU.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
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, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MuUHEpabl, TOpPHbIE MOPOIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaJMs, KajdblHUs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

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

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

Knaccudukaius XuMAYeCKUX peakiuii Mo pa3IudHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU M TOJ0KEHHE XUMHUYECKOIO
pPaBHOBECHSL.

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



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

Teopust IEKTPOIUTHYECKON JUCCOUMALNH. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

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

Xumuueckuii IKCnepumenm:

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

HemeTayibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, MpuUMeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIMHbIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3HUecKue W XUMHYSCKHE CBoWcTBa (0oOmme Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



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

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHU OKUCIEHUSA. A30T, paclpOCTPAHEHHE B MPUPO/IE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJiydeHue, QU3NYeCKUe U XUMHUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3/Ayxa, MOYBbl W BoAo&éMOB). dDocdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIbHBIX Y00OpEHUH.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YrompHas KUCIOTa M €€ CONM, uX (PU3UICCKHEe U XMMUYCCKHUE CBOICTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

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

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcuse kpemuus (1V) m xkpemuueBoi kuciore. CHUIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



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

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO MCIOJb30BAaHUE BUJIEOMATEPHAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3yUYCHHE XUMUYECKHUX CBOWMCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3iamMu a30THBIX U (HOchHOPHBIX yAOOPEHHH, MOIyUYeHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Mozenein
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKMCIIOrO ra3a, IpOBEJeHNE KauyeCTBEHHBIX peakuuid Ha kapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

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

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



TUAPOKCHABI HaTpusi W Kanus. [IpumMeHeHue IENOYHBIX METAUIOB HU  HUX
COCIMHECHUM.

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

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMS. AMDOTEpHBIE CBOMCTBAa OKCHIA M TUIPOKCHU]IA
AJTIOMUHUSL.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJapllusi W HATpus C BOAOW (BO3MOXHO WCIIONB30BAHUE BUEOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblUs, aJlOMUHUS, LIUHKA, JKeJe3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 1o Teme «BakHeimme
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

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

XUMHUYECKOE 3arpsA3HEHHUE OKpYXKarollell cpeabl (MpeaenbHas I0MmycTHUMas
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



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

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

dusnka: wmaTtepusi, aToM, OJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIIH]I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, CIUHUIIBI M3MEPECHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

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

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



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'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 aAuanora M (WiaM) JHUCKYCCUU) 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
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH NpPHU  PELIEHUU
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 YHUBepPCcaJbHbIE Y4eOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
[IO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBISATh 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
MCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, PEJIAraeMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

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



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 pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOIHOPOJHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKas peakius, Kiaccu(ukamus peakiuuii: peaxiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, 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, KaTUOH, aHMOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

e WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsI COCTaBJICHUS (GOpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHUYECKON CBsi3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpynma)y, 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 pacnpeeneHle uX Mo 3JIEKTPOHHBIM CIOSIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYK) MAacChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEpPAlMU MBICIUTEIIBHONW JEATEIbHOCTA — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemecTB (BOJOpPOAA M KHUCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHEL).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKyJlia, WOH, KaTUOH, aHWOH, MPOCTOE BELIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaiu3aTtop, XHUMHYECKOE€ paBHOBECHE, oOOpaTUMble U



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

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJI30BaTh XUMUUYECKYI0 CHUMBOJIMKY IS COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COeIMHEHUN 1o ¢dopmyrnam, BHJI XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynmna)», Maneie W OOJbIIME TEPHOIbI, COOTHOCHTH
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
3aKOHOMEPHOCTU B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(D(eKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIH
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakKKe TMpaBwia oOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

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

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEIbHON JeATEIbHOCTH — aHAIIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

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



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC 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
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

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



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

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



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 yerBepTh — 16 ypokos
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 5 09 bubmmoreka [{OK
yenoBeka. Tela v BenecTsa ' https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeToax MO3HAHKUS B XUMHH 1 7.09 bubnmorexa [IOK
a ' https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
paboTHI B TaOOPATOPUH U TIPUEMBI bubnuoreka [IOK
3 1 12.09
oOpareHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
Uuctele BemecTBa 1 cMecu. CriocoObl bubmuorexa [JOK
4 N 1 14.09
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 19.09 bubmmorexa [JOK
: . PUMEp ' https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBAPEHHOM COJIH)»
bubnuoreka [JOK
6 A 1 21.09
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHTbI. 3HAKH bubnuoreka [JOK
7 1 26.09
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 II 1 28.09
POCTHIC H CIIOKHBIC BEmecTEa https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 3.10 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/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmmoreka [{OK

10 Xumudeckast popmyna. BareHTHOCTD 5.10
Qopmy https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX DJICMECHTOB
11 OTHocCuTeNbHAs aTOMHAsI Macca. 10.10 bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO 12.10 bubmmoreka [{OK
JIIEMEHTA B COEANHEHNUU ' https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. 17.10 bubmmoreka [{OK
MousipHas macca ' https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUSI. 20.10 bu6moreka [IOK
XuMuuecKas peakius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS 2410 bubnuoreka [IOK
XUMHYECKUX PEaKIM ' https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
16 26.10
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
2 yeTBepTh — 16 ypokoB
Brruncienust KoaudecTBa, MacChl
17 BCIIICCTBA 10 YPABHCHUSAM XUMHYCCKHUX 7.11 bubmorera [JOK
N P ' https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMUIecKuX peakiuii
18 (coenMHEHMS, PA3JIOKEHUS 9.11 Bubmorexa OK
> P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIIoneaucT. O600IIeHNE 1 14.11 bubmorexa HOK
1 AT, Hvl ' https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
KonTpoinbHas padota Nel 1o Teme b K
20 P p 1 1611 nommoreka 11O

«BelecTBa 1 XUMHYECKHUE PCaKum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucinopoa — sneMeHT u 21.11 bubmmorexa [JOK
AY%a. poA ' https://m.edsoo.ru/ff0d448e
npocroe BeiecTBo. O30H
Du3N4ECKre U XMMUYECKHE CBOMCTBA
22 KHCIIOpoaa (PeaKIuK OKUCIICHHS 23.11 bubmorexa LHOK
PoAa (peaidt ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoObl notyueHust KUCIopo/ia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH 28.11 bubmorera [JOK
patop P ' ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoit a3 ekt xumuueckoin
24 peakuuu, OHATHE O 3011 bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U ' https://m.edsoo.ru/ff0d4790
SHIOTEPMHUSCKUX PEAKITUIX
TormmBo (HedTh, yroias U METaH).
25 3ar HSHGI-EI/qu];OS yra CIocoObI zzro 5.12 bubmorexa IOK
P HyXa, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktruueckast pabota Ne 3 o Teme
26 «ITonyyenue u cobnpanue KuCIopoaa 7.12 bubmorexa HOK
yi . p poaa, ' https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
27 12.12
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ffod4ddo
28 dOu3nyecKue U XUMHUYECKHE CBOMCTBA 14.19 bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHCIIOTAX U COJISIX 19.12 bubmotera [JOK
https://m.edsoo.ru/ff0d50d2
Crnioco6bl mosryyeHus BOAOPOa B bubnuoreka [IOK
30 21.12
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 IIpaktuyeckas padora Ne 4 o reme 26.12 bubnuoreka [IOK
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«[lony4yenue u cobupanue BOAOPO/Ia,
HU3yYECHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42

MomnsipHblii 00bEM Ta30B. 3aKOH

bubmmoreka [{OK

32 28.12
ABoranpo https://m.edsoo.ru/ff0d542e
3 yeTBepTh — 22 ypoka
Brrunciaenus 00n€Ma, KoJIM4YecTBa
33 BEII[ECTBA Ia3a 10 €ro0 U3BECTHOM 9.01 brbmmorexa [OK
. Y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brruucnenust 00€MOB ra3oB 1o
34 aBHEHUIO pPEaKIIMU Ha OCHOBE 3aKOHa 11.01 bubmotera [JOK
P ] P . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
du3nvecKkue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
35 16.01
BOJIBI https://m.edsoo.ru/ff0d587a
CoctaB ocHoBanui. [loHsarre 00 bubmuorexa [JOK
36 18.01
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbilieHHbie
37 Y HEHACHIIIICHHBIC PACTBOPHI 23.01 bubmorexa IOK
B P pEL ' https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIECTBA B PaCTBOPE
[IpakTrueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOPOB ¢ -5 01 bubnuoreka [JOK
onpeaes€HHON MacCOBOM 0ei ' https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIISCTBA»
39 KounTtponsnas pabora No2 no teme 1 30.01 bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» ' https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, 102 bubnunoreka [JOK
HOMECHKJIaTypa ' https://m.edsoo.ru/ff0d664e
41 [Tonmyuenue u XuMU4eCKre CBOWCTBA 6.02 bubnuoreka [IOK

KHUCJIOTHBIX, OCHOBHBIX H aM(I)OTepHBIX

https://m.edsoo.ru/ff0d664e
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OKCHJO0B

42 OcHoBaHusI: COCTaB, KaccuuKaIms, 8.02 bubnmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOWCTBA 13.02 bubnuorexa [JOK
OCHOBaHUIA ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, 15.02 bubmmoreka [{OK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2
[Tony4yeHne n XUMHUYECKHE CBOMCTBA bubnuorexa [JOK
45 20.02
KHCIIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,
46 cnocoérfl) TT0JT )eHI/ISI XHMHqZSKHe 22.02 bubmorexa HOK
Ny YHCHI, ' https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTueckas padota Ne 6. Pemenue
SKCIIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [JOK
a7 27.02
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu 29.02 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHU ' https://m.edsoo0.ru/00ad9a50
bu6mmoreka [JOK
49 O06o001IeHNEe B CHCTEMAaTH3alKs 3HAHUI 5.03
t t https://m.edsoo.ru/00ad9ch2
KounTtponsnas padora Ne3 mo teme
" bubnunoreka [JOK
50 OCHOBHBIE KJIACChI HEOPTaHUYECKUX 7.03
o https://m.edsoo.ru/00ad9ela
COCIUHECHUI
[TepBbie MOTBITKH KIacCU(pUKAITIU
51 XUMHYECKUX dJeMeHTOB. [loHsATHE O 12.03 bubmotera [JOK
) ' https://m.edso0.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
59 [lepuoanueckuii 3aKoH 1 14.03 bu6mmoreka [JOK

Hepnoz[quCKaﬂ CUCTEMA XUMHUYCCKUX

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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

anemeHTOB J[. 1. Menaeneera

bubmuoreka [JOK
53 [lepuoapl, TPYIIIBL, TOATPYIIIEI 19.03
PHOIEL TPy APy https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX 2103 bubnuorexa [JOK
siep. V3oToris ' https://m.edsoo.ru/00ada342
4 yeTBepTh — 14 ypokoB
CtpoeHue AIIeKTPOHHBIX 000JI0UeK
. bubnuoreka [JOK
55 aToMOB 3JieMeHTOB [leproanueckoit 2.04
https://m.edsoo.ru/00ada6hbc
cucremsl JI. 1. Menaeneena
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA MO0 €T0 MOJOKEHUIO B 4.04 bubmuorexa [JOK
[Mepuomuueckoii cucreme 1. M. ' https://m.edso00.ru/00ada824
MenneneeBa
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BuUTHS Hayku U ipakTtuku. /1. . 9.04 bubnuoreka [IOK
MenneneeB — y4EHBIHN, MeIaror u ' https://m.edsoo.ru/00ada96e
rpaXKJaHUH
DIJIEKTPOOTPUIIATEIHLHOCTh AaTOMOB bubnuoreka [JOK
58 11.04
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bub e OK
59 HNoHnHas xumudeckas CBsI3b 16.04 nommoreka L
https://m.edsoo.ru/00adac34
KoBanentHas nosisipHas XuMu4deckas bubnunoreka [JOK
60 18.04
CBSI3b https://m.edsoo.ru/00adaab8
KoBanenTHas HenoJsisipHas XMMUYeCKas bubnunoreka [JOK
61 23.04
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CreneHb OKUCTICHUS 25.04
https://m.edsoo.ru/00adae28
63 OKHCITUTETbHO-BOCCTAHOBUTEIIBHBIC 30.04 bu6mmoreka [JOK
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peakuuu https://m.edso00.ru/00adb076
bubmuorexa [IOK
64 OxucauTeNny ¥ BOCCTAHOBUTEIU 1 2.05 httos://m.e dSO(])_.[ru 100adb076
65 KonTtponsHas padota Ne4 mo Teme 1 705 bubmmoreka [IOK
«Ctpoenue aroma. XUMHUYECKask CBS3b» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001IEHNE U 1 14.05 bubnuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011IeHNE U 1 16.05 bubnuorexa [JOK
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001IeHNE U 1 23,05 bubnuoreka [IOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Nenn/m | Tema ypoka Koutpoasubie | IIpakTuyeckue Aara wHppoBLIe
Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI pecypest
1 yerBepTh — 16 ypokos
[Iepnoanaeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 5 09 bubnuorexa [JOK
XUMHUYECKUX AnemMeHToB Jl. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMHUYECKHUX DJIEMEHTOB 1 7.09 bubnmorexa [JOK

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

3 Knaccudukanus 1 HOMEHKIaTypa 1 12.09 bubmuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMHuueckoil CBSI3U U THIEI 1 14.09 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1 19.09
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 21.09 bubnnoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1 26.09 Bubmiorexa OK

https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIMIX

3 [ToHsATHE O XUMHUYECKOM PAaBHOBECHH. 1 28,09 bubnuoreka [IOK

@DakTOopbl, BIUAIOIINAE HA CKOPOCTh https://m.edsoo.ru/00adc28c
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XUMUYECKON PEAKLUU U MOJI0KEHUE
XMMHUYECKOTO PAaBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9 3.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKON
10 mucconuanmu. CHIIBHBIE U CIIa0bIE 5.10 bubnmorexa LHOK
) ' https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
bubmmoreka [{OK
11 MonHbIe ypaBHEHNS PEAKIIUN 10.10
M peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHNI 12.10 bubmmorexa [IOK
pv ' https://m.edsoo.ru/00add5d8
00 ATEKTPOIMTHICCKOM JTUCCOITUAITTN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHUN 00 17.10 bubmmorexa [OK
e . ' https://m.edsoo.ru/00add8b2
ANEKTPOJIUTHICCKOM JTUCCOITUAITTT
bu6mmoreka [IOK
14 ITousarue o ruaponse conen 19.10
P https://m.edsoo.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aLIH 2410 bubmuorexka [JOK
3HaAHUHU ' https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
16 «Perienue 3xciepuMeHTAIBLHBIX 26.10 Eubmorexa HOK
p ' https://m.edsoo.ru/00addbfa
3a/1au»
2 yeTrBepTh — 16 YpokoB
Kourponbsnas pabora Ne2 o teme
17 «3neIIZT OJ'H/ITIfLIeCKaH UCCOLIUAIINA 1 7.11 bubmmorexa [IOK
p g HHATHA. ' https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKllii B pacTBOpax»
18 OO11as XxapakTepuCTUKa raJIoreHOB. 9.11 bubnunoreka [JOK

XHUMHYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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XJiopa

XnopoBogopos. ComsHast KHCIIOTa,

bubmmoreka [{OK

19 XUMHYCCKHUE CBOMCTBA, ITOJIyUCHHUE, 14.11 https://m. eds0o.ru/00ade104
MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne conTHON KUCIIOTHI, 16.11 brbmmorexa [OK
n . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTBY»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKUX peaKU;HfI, €CJIN OJIUH U3 21.11 bubnmotexa HOK
https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB 311 bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl u €€ coeTMHeHU N 58.11 bu6mmoreka [IOK
B IpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo, cTpoeHue, pusndeckue 3011 bubnuoreka [IOK
Y XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre 1 XUMUYECKHUE CBOMCTBA, 5.12 bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIIUH, JIeKAIIHNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. 212 bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
27 Brruncnenue maccoBoii J0IM BEIXOa 12.12 bu6mmoreka [JOK
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IIPOJIyKTa peakuu

https://m.edsoo.ru/00adec8a

OO1mas xapakTepuCTHKA HIEMEHTOB
VA-rpymibl. A30T, paclipocTpaHeHHE

bubmmoreka [{OK

28 14.12
B IIpHUpoJe, (pU3NIecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKUE CBOMCTBA
AmMHEak, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYYCHUE U 19.12 bubmorexa HOK

> TOIYH ' https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTnueckas padota Ne 3 o Teme
30 «[Tony4yeHrne aMMuaKa, U3yudeHUE ero 21.12 bubmorexa HOK
Y ek ' https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas Kucnora, e€ pusndeckue u 2612 bubmuorexa [JOK
XUMHUYECKUE CBOMCTBA ' https://m.eds00.ru/00adf306
Hcnonb30BaHuE HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX Eu6 10K

nonmoTexa

32 oOpenuil. Xumuueckoe 28.12
YAobp . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKalolei cpebl
COEIMHEHUSIMU a30Ta

3 yeTBepTH — 22 ypoKa
dDocdhop. Oxenn bhocdopa u
33 (1)00(%)0 pHa}I KI/ICJ'I((l))Ta (b(bI/II)?»I/I(‘I\QEKI/Ie u 9.01 bubmorexa HOK
p N ' https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonb3oBanue pocdaTtoB B KauecTBe

34 MUHEPAJIbHBIX YIOOPEHHIA. 1101 bubnunoreka [JOK
3arpsi3HeHue NPUPOJHON CpEIb ' https://m.edsoo.ru/00adfc20
dbocdaramu

35 VYrnepoJ, pacipoCTpaHEHUE B 16.01 bubnuoreka [IOK

npupone, (I)I/BI/I‘-ICCKI/IC U XUMHUYCCKUC

https://m.edsoo.ru/00adfd9c
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CBOICTBa

Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmmoreka [{OK

36 18.01
DKoyorn4YecKkue mpoOIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)
bubmmoreka [{OK
37 VYTroJIbHAs KUCIOTA U €€ COJIn 23.01
https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme
38 "[lonydeHue yriekucioro rasa. 25 01 bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOOHaT- ' https://m.edsoo.ru/00ae027e
noH"
[TepBoHauaNbHBIE TIOHATHS 00
39 OpraHNYECKNX BEIIECTBAX KaK O 30.01 bubmorexa LOK
p ' https://m.edsoo.ru/00ae054e
COCTMHECHUSX yTIIepoia
bu6mmoreka [IOK
40 Kpemuuii u ero coeTuHeHHS 1.02
P A https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue
41 SKCIEPUMEHTAIBHBIX 33714 10 TEME 6.0 bubnuoreka [JOK
«BaxHeine HeMeTauIbl U UX ' https://m.edso00.ru/00ae0bf2
COCTUHCHUSD»
KontponbHas padota Ne3 o teme
. bubnuoreka [JOK
42 «BaxHeiime HeMeTauIbl U UX 8.02
https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
AJIEMEHTOB — METaJIOB.
43 Metannuueckas CBSI3b U 13.02 bu6mmoreka [JOK

METaJUIMYECKasl KPUCTAJUTMYECKASI
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

https://m.edsoo.ru/00ael103e



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

XUMHYECKHE CBOUCTBA METAJIOB.

44 DIEKTPOXUMUAYECKUI DS, 15.02 buGnuorexa [IOK
P . b ' https://m.edsoo.ru/00ae1156
HaNPsDKCHUN METAIIIOB
OOmire cnocoObl MOTyYeHUs
metauioB. CruiaBsl. Beruncienns no
45 aBHEHUIM XUMHYECKUX PEAKIIUN 20.02 bubnmorexa LHOK
yp peaitiui, ' https://m.edso00.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
46 IToHsTHE O KOPPO3UU METAIIOB 22.02 bubnmorexa LOK
PP ' https://m.edsoo.ru/00ae1278
bu6moreka [IOK
47 €JIOYHBIE METaJLJIbI 27.02
= https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U 2902 bubmuorexa [JOK
Kanus ' https://m.edsoo.ru/00ae14b2
49 [[lerouyHO3EMETBHBIE METAILITBI — 5 03 bubnuoreka [IOK
KaJIbIIMA U Maroui ' https://m.edso0.ru/00ael5e8
bu6mmoreka [IOK
50 Baxueiine coequHEHNS KaJIbLIU 7.03
a t https://m.edsoo.ru/00ael5e8
O0001IeHNEe U cUCTEMATU3ALIIS
51 ”f H 12.03
3HAHUNI
52 JKEcTKoCTh BOABI M CIIOCOOBI €& 14.03 bubnmuoreka [JOK
yCTpaHEeHHUs ' https://m.eds00.ru/00ae1886
IIpaktuueckas padora Ne 6 o teme
53 ")IIZéCTKOCTL BOpLI A METOBI €6 19.03 bubmnorexa [IOK
" 8 8 ' https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
b K
54 AmroMuHUI 21.03 nGmroTexa O

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

4 4eTBepTh -



https://m.edsoo.ru/00ae1156
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

55 AmdoTepHbIe CBOIICTBA OKCHIA U 504 bubmuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
% Keneso 404 https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJTH JKeTe3a 9.04 bubnuorexa [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O6O6HUICHI/IG Y CUCTEMaTH3aIus 11.04
3HAHHUH
[IpaxTnueckas padota Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6mmoreka [IOK
59 . 16.04
«BaxHenme MeTaJlTbl U UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS»
Berurcnenus o ypaBHEHUAM
XMUMHYECKUX PeaKlUid, eCIi OJUH U3
50 peareHTOB JaH B U30BITKE WIIH 18.04 bubnuoreka [IOK
COAEPKUT MpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MaccoBOM JOJIU BBIX0J1a IPOAYKTA
peakuuu
61 O6o6uvleHI/Ie U CHCTEeMaTu3alus 23.04
3HAHUH
KontponbHas padota Ned4 o Teme
62 «Baxneliue MeTamIbl 1 UX 25.04
COEIMHEHUS
63 BemecTBa u Mmatepuaisl B 30.04 bubnunoreka [JOK
MOBCEIHEBHOM JKM3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE 505 bubnuoreka [IOK
OKpYXKaIOLlEeH cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 7.05 bubnuoreka [IOK



https://m.edsoo.ru/00ae1c64
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

HKOJIOTUYECKUX MPOOIIeM

https://m.edso00.ru/00ae4270

66 PesepBHbli ypok. O606i11eH1/1e u 1 9.05 bubmuorexa [IOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ae0d0a

67 PezepBubiit ypok. O0o0IIeHNE U 1 14.05 bubnuorexa [JOK
CHUCTEeMaTU3alUs 3HAHUI https://m.edsoo.ru/00adh33c

68 PesepBHblit ypok. O6001IeHNE U 1 16.05 bubnuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ad9cb2

69 Wrorosslii ypok 1 23.05

OBUIEE KOJIMYECTBO YACOB I10 69

[TPOI'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOJNYECKHUE MATEPHAJIBI IJISA YUYUTEJISA

Xumus. 8 kiaacc. Meroauueckoe rmocooue

Ucrounuk: https://rosuchebnik.ru/material/khimiya-8-klass-metodicheskoe-
posobie-gabrielyan/

Xumus. 9 kimacc. Meroauueckoe 1mocooue

Hctounuk: https://rosuchebnik.ru/material/khimiya-9-klass-metodicheskoe-

posobie-gabrielyan/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

* Xumus, 8 kiacc, PI'AOY JIIO «Axanemus Munnpocenienus Poccumny;

* Xumus, 9 kinacc, PI'AOY JI1O «Akanemus MunnpocsernieHnust Poccuny;

* DeKTpOHHBII 00Opa3zoBaTenbHbIN pecype «JlomamHue 3ananusi. OCHOBHOE

obmee oopazoBanme. Xumus», 8—9 kmacc, AO UzmarenscTBo «IIpocBemeHune;



* Tpenaxep «O06sako 3Hanui». Xumus. 8 kinacc, OO0 «Dusukon JIady;






