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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOT'O 00IIEero oOpa3oBaHUsl COCTaBJIEHA Ha
OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTEIbHOM MpPOrpaMMBbl
OCHOBHOTO 0011ero oopazoBanus, npeacraBieHHbix B ®I'OC OO0, a takxe HA OCHOBE
denepanbHOIl paboyeil mporpaMMbl BOCIIUTAHUS U € YUETOM KOHIEIIMHM MPENOAaBaHus
ydueOHOro mnpeamera «XuMus» B 00pa3oBaTelbHbIX oOpraHuzauusx Poccuiickoit
denepannu.

[Iporpamma no XxumMuu Aa€T NpeaCTaBICHHUE O LENAX, 00Iel cTpaTeruu o0yyeHus,
BOCIIUTAHUS U Pa3BUTHUS 00yUaIOLIMXCS CPECTBAMU YUeOHOT0 MpeMeTa, YCTaHABIIMBAET
o0si3aTeNbHOE TPEMETHOE COJIEp)KaHHUe, IpeaycMaTpUBaeT paclpelesieHHe €ero Mo
KJIaccaM M CTPYKTYypHUpOBaHHE MO pa3jielaM U TeMaM MpOorpaMMbl 110 XUMHH, ONpeneseT
KOJIMYECTBEHHbIE W KA4YE€CTBEHHBIE XapaKTEPUCTHKU COJAEPKAHUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS ~ XUMUU € YYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEMETHBIX CBSI3€H, JOTMKM y4yeOHOTO Mpolecca, BO3PACTHBIX OCOOCHHOCTEN
oOyJaronuxcsi, OnpeAensieT BO3MOXHOCTHU TMpeAMETa JUIsl peaju3alud TpeOOBaHUHA K
pe3ysbTaTaM OCBOEHUSI OCHOBHOW 00pa3oBaTeIbHOM MPOTrpaMMbl HA YPOBHE OCHOBHOT'O
oOmiero oopa3oBaHusl, a TaKke TpeOOBaHUM K pe3ysbTaraM oOydeHHs XMMHHU Ha YPOBHE
1ene u3ydeHusi mpeaMera U OCHOBHBIX BUIOB y4eOHO-TIO3HABATENIbHON NEeSATEIbHOCTU
oOyuJaromerocs Mo OCBOCHHUIO Y4eOHOTO COJIep KaHMUSL.

3HaHuWEe XMMHU CIYXHUT OCHOBOH Uil  (OPMHUPOBAHUS  MHUPOBO33PEHUS
o0yyaroIerocs, e€ro MnpeJICcTaBI€HUNH O MaTepUabHOM €IUHCTBE MHpa, BAXHYIO pPOJIb
UrparoT GopMHpyEeMble XUMUEH NPEJCTAaBICHUS O B3aUMOIIPEBPAICHUAX YHEPIUU U 00
IBOJIIOLIMY BEIIECTB B IPUPOE, O MYTAX PELICHUs II00aJbHBIX Mpo0IeM yCTOHYHUBOIO
pPa3BUTHs YEIOBEYECTBA — CBIPbEBOM, DHEPreTHUYECKOM, INUIIEBOM M JKOJIOTHYECKOU
0€301acHOCTH, MPOOJIEM 31PaBOOXPAHEHUSI.

N3ydyenue xumuu:

CHOCOOCTBYET pealu3allid BO3MOXKHOCTEH Ul caMOpa3sBUTHS U (OPMHPOBAHMS
KYJIbTYpBI JMYHOCTH, €€ 001Iell U (PyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHHE MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH
o0OyyaroIuxcsi,  HAaBBIKOB  HMX  CAaMOCTOSTENbHOM  y4eOHOW  JeATelIbHOCTH,
HKCHEPUMEHTANIBHBIX M HMCCIEAOBAaTENbCKMX  yMEHUH, HEOOXOJAMMBIX Kak B
MOBCETHEBHOM HU3HH, TaK U B MPOPECCUOHATLHON JeSITETbHOCTH;

3HaKOMHUT €O CHEeUU(UKONH HAydHOrO MBILIUICHUS, 3aKJIa/JbIBA€T OCHOBBI
LIEJIOCTHOTO B3IVIAJAa HA €JUHCTBO IHPHUPOABI M YEIIOBEKA, SABJSAECTCS OTBETCTBEHHBIM
3TarnoM B (OPMHUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00Y4YarOLIUXCS;

crocoOCTBYeT (POPMHUPOBAHHIO LIEHHOCTHOTO OTHOILIEHUS! K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K IPUPOJIE, K YEJOBEKY, BHOCUT CBOW BKJIAJl B HKOJIOTHYECKOE 0Opa3oBaHUE
00ydJaronuxcsi.

JlanHple HampaBieHUST B OOYYeHMHM XHMHUHM 00ecreyuBaloTCs CrHerupuKkon
coJiepKaHus y4eOHOro MpeaMeTa, KOTOPBINA SIBIISETCS MeIarornyecky aJanTHPOBAaHHBIM
oTpakeHHeM 0a30BOW HAYKH XMMHH Ha ONPEIeIEHHOM dTane e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHHsS OPHEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMHCS CHUCTEMBl TMEPBOHAYAIBHBIX TMOHATHA XHMHH, OCHOB
HEOPraHMYECKOH XUMHUHU U HEKOTOPBIX OTAEJIBbHBIX 3HAYMMBIX MOHSTHH OpPraHUYECKON
XUMHH.



CrpykTypa cojaepxkaHUs TMPOrpaMMbl IO XUMUU CHOPMHpPOBAHA HA OCHOBE
CHUCTEMHOT0 mojxoja k e€ nzyuenuto. CoaepkaHue CKIIaJbIBA€TCS U3 CUCTEMbI MOHSITHI
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHI 0 XUMUUYecKor peakiuu. O6e
3TH CHUCTEMBI CTPYKTYPHO OPTraHW30BAHbI MO MPHUHIIMITY IMOCIEAOBATEIHLHOTO PA3BUTHS
3HAaHUI HA OCHOBE TEOPETHYECKUX MPEJICTABICHUN PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO0 €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akona /I. . MeneneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKOMN CBSI3U;

— MIpeACTaBICHUMN 00 PIEKTPOIUTHUECKON AUCCOLMAIINH BEIIECTB B paCTBOpax.

TeopeTnueckue 3HaHHS PAaCCMATPUBAIOTCS HA OCHOBE SMITMPUUYECKH TTOJTYYECHHBIX U
OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS TMOCJIEAOBATEIHHO OT OJHOTO YPOBHS K JIPYromy,
BBITIONTHASL  (YHKIIMU OOBACHEHUST W TPOTHO3MPOBAHMSI CBOMCTB, CTPOCHHUS U
BO3MOJKHOCTEH MPAKTHUYECKOTO MTPUMEHEHHUS U TIOJIYYEHUS U3yUaeMbIX BEIIECTB.

OcBoeHME TTPOrpaMMBbI TI0 XUMUU CITOCOOCTBYET (hOPMHUPOBAHUIO TIPEICTABICHUS O
XUMHUYECKON COCTABJISIIOLIEH HAYYHON KapTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPOJIBI,
IIEHHOCTHOT'O OTHOIIEHHUS K HAyYHOMY 3HAHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHue
XUMUU MPOUCXOJIUT C TIPUBJICUCHUEM 3HAHUHN U3 paHee U3YYCHHBIX YUCOHBIX MPEAMETOB:
«Oxpyxaroruit Mup», «buosorus. 5—7 knacce» U «PusnKa. 7 Kiacc».

[Ipy u3ydeHUM XUMHH MPOUCXOIUT (OPMHUPOBAHWE 3HAHUM OCHOB XUMHUYECKOM
HayKl Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTHUUECKOW JesTEeIbHOCTU
YelloBeKa M Kak OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTyphl. 3ajada y4eOHOTO
npeaMeTa COCTOMT B (DOPMHPOBAHHMU CHUCTEMbl XMMUYECKMX 3HAHUW — Ba)KHEHIIHNX
(bakToB, MOHSATUHN, 3aKOHOB U TEOPETUUYECKUX IOJOKEHUH, JOCTYNMHBIX OO0O0OIICHUI
MHUPOBO33PEHUYECKOI0 XapakTepa, Si3blka HAayKH, B MPUOOIIEHWH K HAay4YHBIM METOAaM
MO3HAHUS TPU H3YYEHUHM BEIIECTB M XWMHUYECKUX peakuuid, B (HopMHUpOBaHUU U
pPa3BUTHM TIO3HABATENIbHBIX YMEHUW W UX NMPUMEHEHUH B y4eOHO-TIO3HABATEILHON U
y4eOHO-UCCIIeI0BATEIbCKON AESITeIbHOCTH, OCBOCHUH TPaBMII 6€30MacHOro 0OpalieHus
C BEILECTBAMU B ITOBCETHEBHOM JKU3HMU.

[Ipn wW3y4eHHMM XUMHUU Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Ba)XKHOE
3HaYeHUE MPUOOpENTH TaKue 1ed, KaK:

— (QopmupoBaHHEe HMHTEIUIEKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHMIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPHHITHIO pEIICHUH,
CIIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSIM KU3HHU;

— HAIPaBJICHHOCTh OOYYEHMsI HA CUCTEMATHUYECKOE MPHOOIIeHHEe 00ydJaromuXxcs K
CaMOCTOSITEIbHOM TO3HABATEIbHON JAESITENbHOCTH, HAyYHBIM METOJaM I[1O3HaHMS,
(bOopMUPYIOIIMM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— ofecrnieyeHne YCIOBUM, CIMOCOOCTBYIOIIMX MPHOOPETEHUIO OO0YyYaroNUMUCs
OTIbITa PA3HOOOPA3HOU NIEATEIHHOCTH, MMO3HAHUS W CAMOIIO3HAHUS, KITFOYEBBIX HABHIKOB
(KITHOUEBBIX KOMIETEHIIUI), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE JUIsl Pa3IMUHbIX BUIOB
NEeSTETbHOCTH;

— (opmupoBanue obmel GyHKIIMOHATBLHON M €CTeCTBEHHO-HAYYHOH IPaMOTHOCTH,
B TOM YHUCJIE€ YMEHUU OOBIACHATH U OIICHUBATH SABJICHUS OKPYXKAIOIIETO MUPA, UCIIONb3Ys
3HAHUS U OMbIT, MOJYYECHHbIC MPU U3YYCHUU XHUMHH, TPUMEHATh UX MPHU PEIICHUU
mpo0JieM B MIOBCETHEBHOM KM3HU U TPYIOBOH JIEATEILHOCTH;

— (opmupoBaHuEe y OOYYAIOMIMXCS TYMAHUCTUYECKUX OTHOIICHWH, TMMOHUMAaHUS
[IEHHOCTH XWMHWYECKUX 3HAHWA I BBIPAOOTKH JKOJIOTUYECKH IIeJIeCO00pa3HOTO



MOBEJICHUS B OBITY M TPYJIOBOM NEATEIHLHOCTH B IICNISIX COXPAHCHHS CBOETO 370POBBS U
OKpY>Karolle TPUPOIHOUN CPEbL;

— pa3BUTHE MOTHBallMM K OOYYEHHIO, CIOCOOHOCTE K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHUS OOIIECUYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HAMIPABICHHOCTU JATbHEHIIIEro 00yUeHHUs.

OO0mee 4uCIIO YacoB, OTBEACHHBIX JUIS M3YYEHHUS XMMHH Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanusi, coctabysieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 kiacce — 68 "acoB (2 Jaca B HEJIEIIO).



COJAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHBbIE XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XuMHM B )KW3HU YeIOBEKa. XUMUA B CUCTEME HayK. Tena u
BeniecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATpEeraTHOE COCTOsIHUE BellecTB. [lonsTre o
MeTojax Mmo3HaHusi B XxuMmun. Yucteie Beniecta u cMecu. CriocoObl pa3esieHus] CMECeH.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHE dJIeMEHThl. CUMBOJIBI XUMHUYECKUX JIEMEHTOB.
[IpocThle u citox)HbIE BENIeCTBAa. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckas ¢opmysa. BajaeHTHOCTP aTOMOB XHUMHUYECKHUX DSJIEMEHTOB. 3aKOH
MOCTOAHCTBA coOcTaBa BemecTB. OTHocuTenbHAas aroMmHas wmacca. OTHoOCUTEIbHAs
MOJIEKYJIIpHas Macca. MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B COEAMHEHHH.

KomnuectBo BemectBa. Moisib. MonsipHasimacca. B3auMocCBsi3b KOJIMYECTBA, MacChl
W 4YHUCIa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacu€tel mo ¢dopMynaM XUMHUYECKHX
COCIMHECHU.

dusnyueckue U XUMUYECKUE SBJICHUS. XUMHUUECKash peakius u e€ mpu3Haku. 3aK0H
COXpaHEHHUsI MacChl BeIIECTB. XUMHUYECKUe ypaBHeHUsA. Kiaccudukamus XUMHUYECKUX
peakiuii (COeTMHEHHUs, Pa3I0OKEHHUS, 3aMeIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TOCYJ0H, TpaBuiamMu pabOThl B J1abopaTopuu |
npuéMamu oOpaiieHuss ¢ J1abopaTOpHBIM O0OpY/IOBaHHWEM, H3YYEHHE W ONUCAHUE
(bu3MUecKUX CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJeHHE (PUINUECKUX
(naBneHue BOCKa, TasTHUE JIbJA, paCTUpaHHUE caxapa B CTyIKe, KUIEHHE U KOHJIEHCAIUs
BOAbI) M XHMHUYECKMX (FOpEHHE CBEYHM, [MPOKAIMBAHME MEJHON MPOBOJIOKH,
B3aMMO/JICIICTBUE MeNla C KUCJOTOM) SIBIIEHWH, HAONIOJICHHE U ONUCAaHUE IPU3HAKOB
IPOTEKAaHUsl XMMHUYECKUX peakluil (pa3inokeHue caxapa, B3aUMOJCHCTBHE CEPHOM
KUCJIOTBI ¢ XJopuaoM Oapusi, pasnoxkenue ruapokcuga memu (ll) mpu HarpeBanum,
B3aUMOJICHCTBUE Keye3a ¢ pacTBopoM coiu meau (I1), u3yuenue crnocoOoB pa3aeneHus
cMeceil: ¢ TOMONIbI0 MarHurta, (QWIBTPOBAHUE, BbIAPUBAHUE, JUCTHILISAIUSA,
xpomaTtorpadusi, MpoOBeIeHUE OYHCTKU IMOBApEHHOW COJM, HAOJIIOJEHHWE M OIHCaHue
pe3yabTaTOB MPOBEICHUS ONBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MacChl,
CO37aHue MOJEIIEe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueiimme npeacTaBuTe/Id HCOPraHUYECKUX BelleCTB

Bo3agyx — cmecp razoB. CocraB Bo3gyxa. Kuciopon — 31€MEHT U MOpOCTOe
BemecTBo. HaxoxxaeHnue kuciopoja B mpupoje, Gu3nueckrue U XMMUYECKHE CBOMCTBA
(peakuuu ropenus). Okcunbl. [Ipumenennekucnopoaa.CriocoObl MOTyUYEHUsT KHCIOpoIa
B naboparopuu M TMpoMbIIUIeHHOCTH. KpyroBopor kucimopona B mpupoae. O30H —
IITOTPOTHAs MOIUPUKAIINS KUCIOPOA.

TeroBoit 3 HeKT XUMUUECKON peaKIfu, TEPMOXUMHUECKHE YPAaBHEHHUS, IK30- U
SHIOTEpPMUUECKUE peaklru. TOIUIMBO: Yrojib U METaH. 3arpsA3HeHUEe BO3/1yXa, YCUIICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — snemeHT M mpoctoe BemiecTtBo. HaxoxkzaeHue Bomopoaa B IpPHUPOJE,
¢du3nueckne U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI MoiydeHus. Kucimorsl u
COJIH.

MounsipHbiii 00bEM Ta30B. Pacu€Thl MO XUMUYECKUM YPaBHEHUSIM.

®dusnueckue cBoMCTBA BOAbl. Boma xak pactBopurens. PactBopsl. HaceleHHbIe 1
HEHACBIIIEHHbIE pacTBOPbI. PAacTBOPUMOCTH BelIecTB B Bojie. MaccoBasi 10711 BEIlleCTBa B



pactBope. Xumudeckue cBodcTBa BoJbl. OcHOBaHUs. PoibpacTBOpoB B mpupojae U B
XKu3HU4YeNoBeKka. KpyroBopot BoJisl B Ipupojie. 3arpsisHeHUE NPUPOAHbIX Boj. OxpaHa u
OUYHCTKA MPUPOHBIX BOJI.

Knaccudpukarmuss Heopranmueckux coeauHeHuid. Oxcunbl.  Knaccudukanms
OKCHJIOB: coJieoOpa3yrolue (ocHOBHBIE, KHUCIIOTHBIE, amdoTepHBbIe) u
HecosieoOpasyromue. Homenknatypa okcugoB. DU3HMYECKHE U XMMHUYECKHE CBOWCTBA
okcuaoB. [lomyuenne okcuoB.

OcHoBanus. Knaccudukaruss ocCHOBaHUH: MIETOUYM U HEPACTBOPUMEBIE OCHOBAHMSI.
Homenkmarypa ocHoBanuii. ®Pu3nyeckue W XHUMHYECKHE CBOMCTBA OCHOBAHUWM.
[Tomyyenue ocHOBaHUIA.

Kucnorsl. Knaccudukanus xuciaor. Homenknatypa kucinor. dusmyeckue u
XUMHYECKHE CBOMCTBA KUCHOT. Py aktuBHOCTH MeTtaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Howmenknarypa coneil. PU3MYECKME W XUMHYECKHE CBOMCTBA COJICH.
[Tonyuenune conei.

['eneTnyeckas cBsi3b MEXAY KJIacCaMH HEOPTaHUYECKUX COSIMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OMNPEJIEICHUE COJEPKAHUS KHUCIOpoAa B BO3AyXe, IOJIY4YEHHE,
coOupaHue, pacro3HaBaHME M U3yYEHHE CBOWCTB KHUCIOpOJa, HAOIIOJeHHE
B3aMMOJICHCTBUSI BEIECTB C KHUCIOPOJOM W YCJIOBHUS BO3HUKHOBEHHUS U MPEKPAIICHHS
ropeHust (moskapa), O3HaKOMJICHHE C 0OpasllaMH OKCHIOB M ONHCaHUE HX CBOMCTB,
nojlyueHue, coOupaHue, paclio3HaBaHWE M M3Y4YEHHE CBOICTB Bojopoja (TopeHue),
B3auMojieiicTBUe Bojgopona ¢ okcugom Menud (ll)  (BO3MOXKHO HCIOIb30BaHHE
BUJICOMATEpPUANIOB), HaOmIofeHHe oO0pa3loB BEHIECTB  KOJIMYECTBOM 1  MOJb,
UCCIIEIOBAaHUE OCOOEHHOCTEH pPACTBOPEHUSI BEUIECTBCPA3IMYHON PacTBOPUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J10JIeld paCTBOPEHHOTO BEIIECTBA,
B3aMMO/ICIICTBUE BOJIBI C METANIaMU (HATPUEM U KaJblIeM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HCCIIEJOBaHUE OOpa3l0B HEOPTaHUYECKUX BEIIECTB Pa3IUYHBIX
KJaccoB, HAOJIOJCHHE HM3MEHEHUs OKpPacKh WHIUKATOpPOB B pPAacTBOpax KHUCIOT U
niesnoue, u3ydeHue B3aumojeiicTBusi okcuaa meau (Il) ¢ pactBopom cepHO KHUCIOTHI,
KHCJIOT C METaJUIAMH, PEAKIU HEUTpan3aluu, MoJyYeHUE HEpaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOTO METAJlJIa IPYTUM U3 PacTBOpA COJIU, PELICHUE IKCIIEPUMEHTAIbHBIX
3a1a4 1o Teme «BaxkHelne Ki1acchl HEOPraHMYECKUX COCTUHEHUIN.

IMepuoanveckuii 3axoH u [lepuoauyeckas cucreMa XUMHYECKUX dj1eMeHTOB /1.
HN. MenneneeBa. CrpoeHue aromMoB. XuMHYeCKasi CBfi3b. OKHCIUTEIbHO-
BOCCTAHOBHTE/IbHbIC PeAKIUH

[TepBbie MOMBITKH KIAaCCU(PUKAINA XUMHUECKUX 3JIeMeHTOB. [loHsATHe o Trpymmax
CXOJIHBIX 3JIEMEHTOB (II€JIOYHBIE U HIEIOYHO3EMENIbHbIE METAJUIbl, TAJIOT€HbI, UHEPTHHIE
ras3el). DJIEMEHTBI, KOTOpPbIe 00pa3ytoT aM(pOoTEepHbIC OKCUIBI U THIPOKCHIBI.

[Tepuonnueckuii 3axoH. [lepronnueckas cucrema XxuMu4eckux siemeHToB [l .
MenpeneeBa. Koporkonepuonnas u amuHHonepuonHas ¢opmel [lepuogmueckoit
cucreMbl xumuyeckux 351eMeHToB 1. . Menneneesa. Ilepuons! u rpynnsl. @usnyeckuit
CMBICJI TOPSIIKOBOI'O HOMEPa, HOMEPOB MEPHUOJIA U TPYIIIIbI JIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX snep. M3otombl. Onexrponbsl. CTpoeHue
ANEKTPOHHBIX 000J04YeK aToMOB TepBhIX 20 XMMHUYECKHUX 3JeMeHTOB llepuoamueckoit
cucreMbl JI. M. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOIO OJJIEMEHTA II0 €ro
nonoxxenuto B [lepuonnueckon cucreme /. 1. Menneneena.



3aKOHOMEPHOCTH HW3MEHEHHsI pajuyca aTOMOB XHMHYECKUX  DJIEMEHTOB,
METAJUIMYECKAX U HEMETAJNIMYECKUX CBOMCTB MO rpymnIiaM 1 Nepuoaam.

3nauenue llepuogmueckoro 3axkoHa u Ilepuoguyeckodl CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB JUIsl Pa3BUTHs HAyKU U npakTuku. [[. 1. MeHneneeB — y4€HbI U rpakIaHNH.

Xumuueckass  cBsi3b. KoBasieHTHass  (mojsipHass W HEMOJsIpHAsi)  CBSI3b.
DIIEKTPOOTPUIATEIBHOCTh XUMHYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenbp oxuciieHus. OKHCIUTEILHO-BOCCTAHOBUTENBHBIE peakuuu. I[Ipomecchl
OKHCJICHUSI U BOCCTAHOBJICHUSA. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3yueHrue oOpaslloB BEIIECTB METAIJIOB M HEMETANJIOB, B3aWMOJICHCTBHE
TUAPOKCHIA IIMHKA C pPacTBOpaMHM KHCIOT M IIEJOYEH, TPOBEIACHUE OIBITOB,
WUTFOCTPUPYIOIIHNX TMPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX peaKIuil (ropeHue,
peaKIu pa3ioKeHUsI, COSTUHECHHUS).

Meostcnpeomemnnie ceaszu

Peanmu3anuss MeXnpeIMETHBIX CBsI3€ld IpU  HM3y4YEHUMM XUMUM B 8 Kiacce
OCYIIIECTBJISIETCS] Yepe3 MUCIOJIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYUYHBIX TOHITUH, TaK
W TIOHSTHUM, SBJSIOMIMXCS CHUCTEMHBIMH [JI OTHAEJIBHBIX MPEAMETOB E€CTECTBEHHO-
HAaY4YHOT'O IUKJIA.

OO6mme ecTeCTBEHHO-HAYYHbIC TTOHATHUS: HAYYHBINA (DaKT, TUTIOTE3a, TEOPHsl, 3aKOH,
aHaJ W3, CHUHTE3, KiIacCUPUKaIMsI, TEPUOJAUYHOCTh, HAOIIOJIEHUEe, JSKCICPUMEHT,
MOJIEJIMPOBAHNE, U3MEPEHUE, MOJIENb, SIBJIICHUE.

®usnka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJ, H30TOIIbI,
paAMOaKTUBHOCTh, MOJIEKYJa, OJJIGKTPUYECKUH 3apsii, BEHIECTBO, TeJ0, OOBEM,
arperaTHoe COCTOSIHME BeIleCTBa, ra3, (PU3MUecKUe BEIMYMHBI, €AMHUIIBI U3MEPEHMUS,
KOCMOC, TUTaHETHI, 3B€31b1, ConHILE.

buonorus: hoTocunTes, ApIXaHue, OMochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOAbI, MOJIE3HBIC
MCKOIIaeMbl€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO 1 XMMHYECKas peaKkuus

[Tepuonnueckuii 3axoH. [lepronnueckas cucrema XxuMudeckux siemeHtos Jl. .
MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPHOJOB, KAJIHs, KAJIbLHSA U UX COCUHEHUN B COOTBETCTBUU C
MIOJIOKEHUEM 3JIEMEHTOB B Ileprnonnueckoi cuctemMe U CTPOCHHEM X aTOMOB.

CrpoeHue BeniecTBa: BUJIbl XUMUYECKON CBSA3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEUIECTBA OT THMNA KPUCTAUIMYECKOM PEmETKH M BUIA
XUMHYECKOU CBSI3U.

Knaccudukanuss U HOMEHKJIATypa HEOPTraHUYECKHMX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCAIIMXCS K Pa3JIMYHbIM KJIACCAM HEOPraHWYECKUX COEIUHECHUM,
TEHETUYECKAsI CBSI3b HEOPTAHUYECKUX BEILECTB.

Krnaccudukanuss XUMHYECKMX peakiuii MO pa3IUyHbIM TNpU3HAKaM (M0 YHCIy U
COCTaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY 3(PPEKTy, IO U3MEHEHHIO
CTETICHEH OKHCJICHUS XUMUYECKHUX OJJIEMEHTOB, IO OOpPaTHMMOCTH, 10 YYacTHIO
KaTaJinu3aTopa). DK30- U SHAOTEPMUUECKHUE PEAKIIUN, TEPMOXUMHUYECKUE YPABHEHUS.

[lonatue o ckopoctu xumHueckoil peakuuu. Ilonsrue o006 oOpaTuMbIX W
HEOOpaTUMBIX XUMUYECKUX peaknusx. [IoHATHE O TOMOTEHHBIX M TEeTEPOTEeHHBIX



peakuusx. Ilonsatue o karanuze. I[loHsTne o0 xuMHueckoM paBHOBecHH. DakTopsl,
BIIMSIFOIIME HA CKOPOCTh XMMUYECKON PEAKIIUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENHHON peakiuu. CocTaBieHUE YpaBHEHUN OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA ¢ UCTIOIB30BAaHUEM METOA AJIEKTPOHHOTO OanaHca.

Teopust 2NEKTPOIUTUYECKON JUCCOUUALMU. ODJIEKTPOJIHUTHI W HEDIJIEKTPOJIHUTHI.
Katnonbl, aHnonsl. MexaHW3M AUCCOUMAIMM BEIIECTB C PA3JIMYHBIMU BUIAMH
xumMudeckou cBszu. CteneHp nucconuanuu. CHUIbHBIC U CIa0bIe SJIEKTPOJIUTHIL.

Peakiiuu wmonHoro obOmeHa. YcCIoBUS TPOTEKAHUSA PEAKIMA HOHHOTO OOMEHa,
TOJIHBIE ¥ COKpAILEHHBIE MOHHBIE YpaBHEHUS peakiuid. CBOKWCTBA KUCIOT, OCHOBAHUMN U
COJI B CBETE MPEJCTABICHHUN 00 SIEKTPONMTHYECKON nuccornuanuu. KadyecTBeHHbIE
peakuuu Ha MOHBI. [IoHATHE O THAPOIU3E COJEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJICJISIMU KPUCTANIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB
— METaJVIOB U HeMeTaJuloB (rpadura v aiMasa), CIOKHBIX BEHIECTB (XJOpUIA HATPHS),
WCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTM XHUMHUYECKOM peakluu OT BO3ACHCTBUSA
pasnuyHbIX (AKTOPOB, HCCIEIOBAHUE JJICKTPOMPOBOJHOCTH PAaCTBOPOB BEIIECTB,
mporiecca JAUCCOLMAIMN KHUCIIOT, IIeIo4Yel U coyieid (BO3MOXXHO HCIOJb30BaHUE BHJICO
MaTepuasoB), IPOBEJACHHUE OMbBITOB, WITIOCTPUPYIOIINX MPU3HAKU MPOTEKaHUS peaKIuit
MOHHOTO oOMeHa (oOpa3oBaHHE OcajKa, BBIJCICHUE Ta3a, 00pa3oBaHWE BOJIbI), OMBITOB,
WUTIOCTPUPYIOLIUX TMPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIU (ropeHue,
peakuuu pas3ioXKeHUs, COEOUHEHHs), paclHO3HABaHHE HEOPraHMYECKUX BEIIECTB C
IIOMOILIbIO KAUECTBEHHBIX PEAKILIMil HA MOHBI, PEILICHUE SKCIIEPUMEHTAIIbHBIX 3a/a4.

HeMmeTa/uibl 1 X COeIMHEHU S

O61as xapakTepucTuka ranoreHoB. OCOOEHHOCTU CTPOCHHUS aTOMOB, XapaKTEepPHbIE
crenieHu okucieHus. CTpoeHue u GpuanvyecKkue CBOMCTBA MPOCTHIX BEUIECTB — FaJIOr€HOB.
XUMUYeCKMe CBOMCTBa Ha IMpuMepe xJjopa (B3auUMOJCHCTBHE C MeTallaMu,
HEMETaJJIaMu, MIelioyaMu). XJopoBoaopod. ConsiHasKUCIOTa, XUMUYECKHUECBOICTBA,
noJiydeHue, npuMeHeHue./leficTere xjaopa U XJOPOBOAOPOAA Ha OPraHM3M YEJIOBEKa.
Baxkneiiine XIopuibl ¥ UX HAX0XKACHUE B IPUPO/IE.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTernenn okuciaeHus. CtpoeHue u pusndeckre CBOMCTBA MPOCTHIX BEUIECTB
— KHCJIOpOJia U cepbl. AIJIOTPONHBIE MOAU(DUKAIIMK KUCIOPOAa U Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOOpO, CTpOeHUE, GU3NUECKUE U XUMHUECKHe cBoWcTBa. OKCHIbI
Cepbl KaK TPEJCTABUTENH KHUCIOTHBIX OKcHAOB. CepHas KHCIIOTa, (U3NYECKUE H
XUMHYECKHe CBOMCTBa (00IIME Kak IMpeACTaBUTENs Kiacca KUCIOT U CHelU(PUUECKHE).
XUMUYECKHE PEaKIUH, JIeXkKallhue B OCHOBE IMPOMBIIUICHHOTO CHoco0a TOMydYeHUs
cepHoil kucioTel. [IpumMenenne cepHoit Kuciaotsl. Conu CepHOM KUCIOTHI, KAYECTBEHHAS
peakuus Ha cynbdaT-uoH. HaxoxaeHue cepbl U €€ COeTMHEHUN B MPUpPojIe. XUMUIECKOe
3arpsi3HEHUE  OKPY’XKAIOIIel cpelapl COEAUHEHUSIMU Ccepbl  (KUCIOTHBIE JOXK[H,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPeOTBPAIICHUSI.

OOmras xapakrepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHBbIE CTENEHU OKHUCIEHUsS. A30T, pacrpocTpaHEHHE B MpHUpoie, GU3HUecKue u
XUMHUYECKHe CcBoicTBa. KpyroBopor azora B mpupoge. AMMHAK, ero (Qusuveckue u
XUMHYECKHE CBOWCTBA, MOJIydeHHE W mpuMmeHeHue. Conmu aMMOHUS, UX (U3HUECKHE U
XUMHYECKHE CBOWCTBA, INpUMEHEeHHE. KauecTBeHHas peakuus Ha HOHBI aMMOHMSL.
A3oTHas kucnora, e€ moiiydeHue, GU3MUECKHe M XUMHUYECKHE CBOWCTBa (0OIIMe Kak



MIPEeICTaBUTENS Kiacca KUCIOT U crnenuduueckue). Mcnonb30BaHne HUTPATOB U COJIEH
aMMOHHUSI B KAaueCTBE MHUHEPAIbHBIX ynoOpeHuil. XuUMHYECKOE 3arpsi3HECHUE
OKpYy Karolle cpeapl COETUHEHUSIMU a30Ta (KUCIOTHBIE J0XKAM, 3arpsi3HEHUE BO3AyXa,
Mo4Bbl U BOJOEMOB). Docdop, amnorpornHbie Moaudukanuu docdopa, pusnyeckue u
xumuyeckue cpoictBa. Oxcun dochopa (V) u dochopnas kucnora, puznyueckue u
XUMUYECKHE CBOMCTBa, monydenue. lcmonszoBanne ¢ochatoB B KadecTBe
MUHEPaJIbHBIX YA00pEHUH.

O6mas xapakrepuctuka 31emMeHToB |V A-rpynmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble  CTENEHW  OKHUCIEHHUA.  YTIEepoJ,  aJuIOTPOIHble  MOAM(UKAIUH,
pacnpocTpaHeHue B Mpupoae, (U3NYECKUEe U XUMHUYECKUE CcBoilcTBa. AjcopOuus.
Kpyrosoporyriepoaa B npupoae.Okcuipl yrieponaa, Ux (U3MYECKHE U XUMHUYECKUE
CBOMCTBA, JICUCTBUE HA JKUBBIC OPTAHU3MBI, MOJYYCHHE U MPUMEHEHHE. JKOJIOTUUECKUE
npoOneMbl, CBsi3aHHBIE ¢ okcuaoM yriepona (1V), rumoresza rio0aabHOTO MOTEIUICHUS
KJIUMaTa, MapHUKOBBIN 3¢ dexT. YroimpHas kuciota U e€ coiu, ux (Qusnyeckue u
XUMHUYECKHUE CBOMCTBA, MOTyueHue u npuMeHenre. KauectBenHas peakius Ha kapOoHaTt-
noHkbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHauanbHbIE TOHATHA OO0 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHHUSIX
yriaepoaa (MeTaH, STaH, 3TWJIEH, AlETWJICH, 3TaHOJ, TJIULEPHUH, YKCYCHas KHUCIOTA).
[IpupoiHbIE UCTOYHHUKHN YTIEBOIOPOIOB (YroJib, MPUPOAHBIN Ta3, HEPTH), MPOAYKTHI UX
nepepaboTku (6eH3UH), UX POJIb B OBITY M MPOMBINUICHHOCTH. [ToHATHE 0 OMOIOTHYECKH
BaXHBIX BEILECTBAX: JXKHMpaX, Oeikax, yrieBoJax — M MX POJM B JKU3HU YeEJIOBEKa.
MatepuanbHoe €IMHCTBO OPTraHMYECKUX U HEOPTAHUYECKUX COETUHEHUI.

Kpemuuii, ero ¢usmueckre 1 XMMHUYECKUE CBOMCTBA, MOIy4YEHHE U MPUMEHEHUE.
Coenunenus kpemHus B npupoje. O0mue npeacraBienus 006 okcune kpemuus (1V) u
KpeMHUEBOM Kuciore. CHIMKATBI, UX MCIOJIb30BaHHWE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxkneiiinme cTpouTeNnbHbIE MaTepuanbl:  KepaMUKa, CTEKJO, LIEMEHT, O€TOoH,
xene300eToH. [IpoGieMbl 0e30MacHOTO MCIOIb30BAHUS CTPOUTENBHBIX MAaTEpUANOB B
MOBCEIHEBHON KU3HHU.

Xumuueckuit Ikcnepumenm:

U3y4YeHHe O0Opa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIIOTHI,
MPOBE/ICHNE KAYEeCTBEHHBIX PEaKIUi Ha XJIOPHUI-UOHBI M HAOIIOJCHUE MPU3HAKOB HX
MPOTEKAHMSI, OTBITHI, OTpa)xaromre (pU3ndeckrue U XUMUYECKHUE CBOMCTBA TajOreHOB U
WX COCIMHEHH (BO3MOXHO WCIIOJIb30BAaHUE BUEOMATEPUATIOB), O3HAKOMIJICHHE C
oOpa3namMu  XJOpUJ0B (TAJIOT€HHUJIOB), O3HAKOMJIEHME C oOpasmamMu cepbl U eé
COETMHEHUSIMU (BO3MOJKHO HCIIOJIb30BaHUE BHAEOMATEpUaIOB), HAOIOIEHUE Mpollecca
oOyraMBaHus caxapa MoJ JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTHI, N3YUYCHHE
XUMHYECKHX CBOWCTB pa30aBIEHHOW CEPHOW KHUCIIOTHI, MPOBEIACHHE KAa4eCTBEHHOMN
peakuuu Ha cynbGaT-uOH U HAOIIOJeHUE TpHU3HAKa €€ MPOTEKaHUs, 03HAKOMIICHUE C
¢busnueckumMu  cBoilicTBaMH  a3ora, ¢ochopa W UX COSAUHEHHH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPUAIOB), OOpa3laMu a30THBIX W (QocOpHBIX yAOOpEeHMIA,
MOJIy4eHHe, COOMpaHue, paclo3HaBaHUE M W3YYCHHE CBOWCTB aMMHAaKa, MPOBEIICHUE
KaueCTBEHHBIX peakIuii Ha MOH aMMOHHUSA M (ochar-uoOH M W3ydeHHE TPU3HAKOB HX
IIPOTEKAHUsl, B3aUMOJCUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIBIO
(BO3MOXHO HCIOJIB30BAaHUE BUICOMATEPHUAIOB), U3YUEHUE MOJENed KPUCTATUIMUECKUX
pemi€Tok anmasza, rpaduta, (QysuiepeHa, O3HAKOMIIEHHE C IMPOILECCOM aacopOnuu
pPacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM yIJIEM M YCTPOMCTBOM MPOTHUBOrasa,



MoJIyuyeHue, coOupaHue, paclio3HaBaHWE W HU3YUYEHHUE CBOWCTB YIJIEKHCIOrO rasa,
MPOBEJICHUE KAYECTBEHHBIX pEaKIMil Ha KapOOHAT M CHJIMKAT-WOHBI U U3Yy4YeHUE
MPU3HAKOB  HMX  NPOTEKAHUSA, O3HAKOMIICHHME C  NOPOAYKUMEW  CHIIMKATHOU
MPOMBIIIEHHOCTH, PEIICHUE JKCIEPUMEHTANbHBIX 3ajJad 1o TeMme «Baxkueinmue
HEMETaJIJIbl U UX COCTMHCHUS.

MeTaibl 4 UX COeIMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HAa OCHOBaHUU MX
nonoxxenusa B Ilepmoamueckoil cucreMe xumuueckux snemeHtoB [[. Y. MenneneeBa u
cTpoeHus atoMoB. CTpoeHuE MeTauioB. MeTauiMyeckas CBs3b M METaJUIMYecKas
KpUCTAJIMYECKAasd pEmETKAa. ODJIEKTPOXMMHUYECKUM psAX  HAOpsDKEHUHM  METaJUIOB.
dusnueckue U XMMUYECKHe CBOMCTBA MeTaiuToB. OO0Iue crocoObl MOJIyYeHUsT METAILIOB.
[TonsTHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yryH, JIOPATIOMUHNM, OpOH3a) U UX MPUMEHEHUE B OBITY U MPOMBIIIUICHHOCTH.

[[lenounble wmeTamnel: nojoxeHue B Ilepuonnueckoll cUCTEME XUMHYECKHX
snementoB JI. WM. MeHneneeBa, CTpoeHHME HUX aTOMOB, HAaXOXIECHUE B MPHUPOJIE.
dusznueckue W XMMHUUYECKHE CBOWMCTBa (Ha mpuMepe HaTtpus W Kamus). OKCHUIbI |
TUJPOKCUIBI HATpUsl U Kanusl. [[puMeHeHne MeIOUHbIX METAILUIOB U UX COEAMHEHHUI.

[IlenoyHO3eMENBHBIE METAIIBI MATHUWA U KAIBLMU: MOJIO)KEeHUE B [lepuoanyeckon
cucteme xumudeckux aneMeHtoB [. V1. MenneneeBa, CTpoeHUE UX aTOMOB, HAXOXKJICHUE
B npupojae. duznyeckue M XMMHUYECKHE CBOWCTBA MarHus W Kaiblusd. Baxneumme
COCIMHEHUS KalbIUs (OKCHUI, THUAPOKCHA, coju). JKECTKOCTh BOABI M CHOCOOBI €€
yCTpaHEHMUS.

AnroMuHM: n1oJ0xeHue B [lepuoanueckoit cucteMe XUuMU4eckux asemMeHToB J1. M.
MenpeneeBa, CTpOCHHE aToMa, HaxXOXAEHUE B Mpupoje. PU3MYECKHe M XHUMHUYECKHUE
CBOMCTBa aFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHA M THAPOKCH 1A aTIOMUHHUS.

Kenezo: nmonoxenue B llepuogmyeckoil cucteMe Xumudeckux sneMeHTtoB [, U.
MenpeneeBa, CTpOCHHE aToMa, HaxoXXACHUE B Mpupoje. PU3MYECKHe M XHUMHUYECKHUE
cBoicTBa xene3a. Okcuabl, THAPOKCUIBI U cosn kene3a (I1) u xenesa (11l), ux cocras,
CBOMCTBA U MOJIyYEHHUE.

Xumuueckuit Ikcnepumenm:

03HaKOMJICHHE ¢ 00Opa3llaMi METaUIOB M CIUIaBOB, MX (PHM3WYECKMMH CBONMCTBAMH,
HM3y4YCHUE pe3yJIbTaTOB KOppO3UH METAaIJI0B (BO3MOKHO HCIIOJIL30BaHUE
BHJICOMATEpPHAJIOB), OCOOCHHOCTEH B3aMMOICHCTBUS OKCHJIa KAJIBIUSA M HATPHsS C BOJOM
(BO3MOYHO HMCIIOJIb30BaHHUE BUIACOMATEPHAIOB), UCCIIECIOBAHNE CBOMCTB JKECTKOW BOJPI,
Iporiecca rOpeHHs kelie3a B KUCIOpoie (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKI[Mii Ha MOHBI: MarHus, KaJbIus, AJIIOMUHUS,
uHkKa, skene3a (1) m xenesa (Ill), memu (1), HaOrOZCHUME W ONMUCaHWE MPOIECCOB
OKpallliBaHUs TUIAMEHW MOHAMM HATPHs, KaJus U KaJbIUs (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEpHaIOB), HCCIeAOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHJA QIIOMUHUS U
TUJIPOKCUJIA IIMHKA, PEIICHUE HSKCHEPUMEHTAIbHBIX 3ajJad Mmoo TeMe «BaxnHeunime
METaJlJIbl U UX COCIMHECHUS.

XuMHA M OKPYKaOLIas cpeaa

BemecrBa u marepuanibl B IIOBCEAHEBHOW JKW3HM 4YeloOBeKa. be3omacHoe
WCIIOJIb30BAHKME BEIIECTB M XMMHUYECKUX peakiuii B ObiTy. IlepBas momomp mnpu
XUMHYECKHUX 0XKOTaX M OTPABJICHUSIX.



XUMHYECKOE 3arpsi3HEHUE OKpy’Kawlleld cpeabl (IpenenabHas JOMyCTUMAas
KOHIIeHTpauus Bemects, nanee — I[IJIK). Ponp xumMuu B pelIeHHHM 3KOJIOTHYECKUX
po0sIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuasoB (CTEKJO, CIUIaBbl METAJIOB, MOJIMMEpHbBIE
MaTepHabl).

Meostcnpeomemnnie ceaszu

Peanmu3anuss MeXnpeIMETHBIX CBs3€ld IpM  HM3y4YeHMM XuUMUM B 9 Kiacce
OCYLIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYUYHbIX OHIATHM, TaK
W TIOHSATHM, SBJSIOMIMXCS CHUCTEMHBIMH [UI OTHAEJIBHBIX MPEAMETOB E€CTECTBEHHO-
Hay4YHOTO IUKJIA.

OO0mIme ecTeCTBEHHO-HAYYHbIC TTOHATHSA: HayYHBIM (DAKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHalM3, CHUHTE3, KiaccuuKalus, TMNepUOAUYHOCTb, HAOMIOJACHHUE, SKCIEPUMEHT,
MOJICIMPOBAHKUE, U3MEPECHHE, MOJCINb, SBJIICHHE, MAapHUKOBBIA J(P(HEKT, TEXHOJIOTHS,
MaTepuassbl.

®dusuKa: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIIbI,
pPaaMOaKTUBHOCTh, MOJIEKYJa, AIEKTPUUECKUM 3aps], MNPOBOJHUKH, MOJTYNPOBOJHHUKH,
IMRJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, Te€J0, 00BEM, arperaTHOe COCTOSIHHE BEIeCTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTA/NIMUYecKas peueéTka, CIUIaBbl, (QU3NYECKUe
BEJIMYMHBI, €IUHUIIBI HU3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
ComHIe.

buonorus: ¢otocuHTe3, apIxaHue, Ouochepa, HSKOCHCTEMa, MHUHEPAIbHbBIE
yI00peHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpPadbl, TOPHbIE MOPOJbI, IOJIE3HBIC
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOT'O 001Iero oOpa3oBaHus
JOCTUTAIOTCS B XoJe OOydYeHHs XUMUU B €IUHCTBE Y4eOHOW U BOCHHUTATEIbHON
JESITEIbHOCTU B COOTBETCTBUU C TPAJAULUOHHBIMUA POCCUUCKUMH COLUOKYJIBTYPHBIMU U
JTyXOBHO-HPaBCTBEHHBIMH [IEHHOCTSMM, MPUHATHIMU B OOILIECTBE MpaBUIaMU U HOpMaMu
MOBECHUS U CIIOCOOCTBYIOT MPOLIECCAM CaMOTIO3HAHMS, CAMOPA3BUTHUS U COLMATU3ALUU
oOyyJaronuxcsi.

JInaHOCTHBIE pe3yJIbTaThI OTpaXkaroT TOTOBHOCTb oOyJaromuxcs
PYKOBOJICTBOBATbCA CUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAlMH M pacliiupeHue
OTbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YACTH:

1)maTpuoTH4€CKOro BOCIIMTAHUS .

LIEHHOCTHOT'O OTHOIICHHUSI K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HACIEAHI0, MOHUMAaHUs 3HaYEHUS] XUMUUECKONW HAayKH B )KM3HU COBPEMEHHOTO
oOmiecTBa, CMOoCOOHOCTH BIAJETh JIOCTOBEpHON HHQOpMaleil o mepeaoBbIX
JOCTUKEHUSX U OTKPBITHSIX MUPOBOW U OTEUECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSIX 00 yCTPOICTBE MUpPa U OOIIECTBA;

2)rpa:k1aHCKOro BOCIIMTAHUSA:

IIPEJICTABICHUS O COLUAIIBHBIX HOPMaxX U IIPABWIIAX MEKINYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE, KOMMYHHKAaTUBHOW KOMIETEHTHOCTH B  OOLIECTBEHHO  IIOJIE3HOM,
yueOHOMCCIIeJ0BAaTENbCKOM, TBOPUYECKON U JIPYTHX BUAAX JESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JIETEIbHOCTM  NPU  BBINOJIHEHUHM  Y4EOHBIX,
NIO3HABATEJbHBIX 33]a4, BBIIIOJHEHUH XUMHUYECKUX SKCIEPUMEHTOB, CO3AaHNN YUEOHBIX
IIPOEKTOB, CTPEMJICHMS K B3aMMOIOHMMAaHUIO M B3aMMOIIOMOIIM B IIpOLIECCE 3TOM
y4eOHOH NesATeNIbHOCTH, TOTOBHOCTH OLICHMBaTh CBOE IOBEJICHHE W TOCTYIKH CBOMX
TOBAapMIlEd C IIO3MLMU HPABCTBEHHBIX M IIPaBOBBIX HOPM C YYETOM OCO3HAHUS
NIOCIIEACTBUM MOCTYIIKOB;

3)IeHHOCTH HAYYHOT' 0 O3HAHMS

MHUPOBO33PDEHUYECKHE IIPEACTABIECHHUS O BEIIECTBE M XUMHYECKOW peakluH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKHM M COCTAaBJISIOLIUE OCHOBY
JUIL TIOHUMaHMs CYIIHOCTHM HAy4yHOM KapTUHbI MHUpa, MPEACTaBIeHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS NMPUPOJBI, B3aMMOCBS3AX YEJIOBEKA C MPUPOJHON CpenoH, o
POJIM XMMHH B TIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

NI03HaBaTEIbHbIE MOTUBBI, HAIIPABIECHHBIEC HA [TOJIy4YEHHE HOBBIX 3HAHUH 110 XUMHUH,
HE00XO0AUMBIe Ui OObSICHEHUsI HAOII0aeMbIX MPOLIECCOB U SIBICHUH, TO3HABATEIbHOM,
MH(POPMAIIMOHHONW M YUTATEIbCKOM KYJNbTYpbl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYIHBIMH TEXHUYECKHUMHU
cpeacTBaMH MH(POPMAIIMOHHBIX TEXHOIOTHIA;

UHTEpeC K OOy4eHHIO U TMO3HAHMIO, JI0003HATENHOCTh, TOTOBHOCTh H
CHOCOOHOCTh K caMOOOpPa30BaHUIO, MPOEKTHOM U HCCIIEI0BATEIbCKOW AEATEIbHOCTH, K
OCO3HAaHHOMY BBIOODPY HANpPaBICHHOCTH U YPOBHS OOYUYEHHUS B JalbHEHIIEM;

4)popmupoBaHus KYJbTYPbI 310POBbA:

OCO3HaHHE LIEHHOCTU JKU3HM, OTBETCTBEHHOIO OTHOILEHHUS K CBOEMY 310POBBIO,
YCTaHOBKHU Ha 3/I0POBBIA 00pa3 KU3HU, OCO3HAHUE TOCIEICTBUI U HENPUSTHE BPEIHBIX
NpUBBIYEK  (YMOTpEOJIEHUST  alKOTOJIsL, HApKOTHUKOB, KYypeHHs), HE00XO0AUMOCTHU



coOnrofieHus] MpaBuil 0€30MaCHOCTH IpH OOpalieHHMH ¢ XMMHYECKHUMH BELIECTBaMU B
OBITY U peaJIbHOM KHU3HU;

5)TpyaoBOro BoCHUuTAHUA:

MHTEpPEC K MPaKTUYECKOMY H3YyUEHHUI0 HpodeccHii W TpyAa pasiuyHOrO poja,
yBaX€HUE K TPYyAy U pe3yJibTaTaM TPYJIOBOM AEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHHS] MPEIMETHBIX 3HAHUW 0 XMMHH, OCO3HAaHHBIM BBIOOp HMHIMBUIYaTbHOMN
TPACKTOPUU TPOAOKEHHUS 00pa3oBaHHUS C Y4YETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTM K XHMHH, OOILIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEW, YCHEIIHON
npodeccuoHanbHONW JEATETbHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH
aJIanTUPOBAThCA B MpOo(eccuoHaNbHON Cpefie;

6)3K0J10rM4eCKOro BOCIIUTAHUSA:

9KOJIOTMUYECKH 1IeJieco00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIECTBOBAHMS, MOHMMAaHHWE LEHHOCTHU 30POBOr0 M 0E€30MacHOro
oOpa3a KH3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (U3NYECKOMY H
MICUXMUYECKOMY 3/I0POBbIO, OCO3HAHME IIEHHOCTHU COOJIIOJICHHS TMpaBuil O€30MacHOro
MOBECHUS TIPU paboTe C BEIIECTBAMMU, a TAKXKE B CUTYAIUSIX, YTPOKAIOIIHUX 3I0POBbIO U
JKU3HHM JIFOJICH;

CHOCOOHOCTM TPUMEHATHh 3HAHMs, TMOJy4aeMmble MpU HU3YYCHUH XUMUH, IS
pelieHus 3a7ady, CBS3aHHBIX C OKpY’XKaloUled MNPHUPOAHON Cpeloil, s MOBBILIECHUS
YPOBHS 3KOJIOTUYECKON KYJIbTYpbl, OCO3HAHUS TJI00ATBLHOTO XapaKTepa 3KOJIOTUYECKUX
npobiaeM M IyTed MX pelIeHUus IOCPEJACTBOM METOJ0B XHMMH, 3KOJIOIMUYECKOTO
MBIILUJICHNS, YMEHUsI PYKOBOJCTBOBAaTbCA MM B II0O3HABATEJIbHONW, KOMMYHUKAaTUBHON U
COLIMAIILHOM NPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATDHI

B cocraBe MerampeAMETHBIX  PE3YyJbTAaTOB  BBIACIAIOT  3HAYUMBbIE  JUIA
(bopMHUpPOBaHUST MHUPOBO33pEHUs OOIEHAYYHbIE TMOHATHS (3aKOH, TEOpHUs, NPHUHIIMII,
runoTesa, (akr, cucTemMa, Iporecc, 3KCIEpUMEHT U JPYyTroe.), KOTOPbIE HCIIOJIb3YIOTCS B
€CTECTBEHHO-HAayUYHBIX Y4eOHBIX MpEeAMETax M IMO3BOJISAIOT HAa OCHOBE 3HAHWM W3 3THX
npeaMeToB (OpPMHUPOBATh IPEACTaBICHUE O LEJIOCTHOM HaydyHOM KapTHHE MUpa, U
yHUBEpCaJlbHble  y4yeOHble  JeiicTBus  ([TO3HaBaTelbHblE,  KOMMYHUKAaTHUBHBIE,
pEeryJsiTUBHBIE),  KOTOpble  o0ecrneuyuBarOT  (GOpMHpPOBAHHE  TOTOBHOCTH K
CaMOCTOATEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHHUIO YUeOHON AeATEIbHOCTH.

ITo3HaBaTe/ibHBIC YHHBEPCaJIbHbIE Y4eOHbIE NelCTBUS

ba3oBble JJornyeckue aeicTBus:

YMEHMS MCIOJIb30BaTh MPUEMBI JIOTMUECKOIO MBIIUICHUS NP OCBOCHUM 3HAHUM:
pacKpbIBaThb CMBICT XUMHUYECKUX MOHATUH (BBIOENATh MX XapaKTepHbIE NPU3HAKY,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTMMH HOHSATHSMM), HCIOJIB30BAaTh IOHATHS IS
OOBSICHEHUSI OTJIENIbHBIX (DAKTOB M SIBICHUH, BHIOMpPATh OCHOBAHMS U KPUTEPUU IS
KJaccu(pUKalMy XMMHUYECKHUX BEHIECTB M XHMHUYECKHX peaklui, YCTaHaBJIMBAThH
MPUYUHHO-CJICJICTBEHHBIE CBSI3M MEXAYy OOBEKTAaMU H3yUYCHHsI, CTPOUTH JIOTUYECKHE
paccykaeHus (MHAYKTHBHbBIE, JEIyKTUBHbBIE, I10 AaHAJIOIMM), [JEJaTh BBIBOABI U
3aKJIIOYEHNS;

yMEHME TPUMEHATb B MpOLECCE IMO3HAHUS TMOHATUSA  (IIPEAMETHBIE U
METalpeMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIIONb3yEMbIE B XHMHH,
mpeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMbIE B XHMHUU MOJEIbHBIE NPEJICTABICHUS —
XMUMHUYECKHUH 3HAK (CHMBOJI 3JIEMEHTA), XUMUYecKas popMysa U ypaBHEHHE XUMUYECKON
peaKIyu — MpH pelleHUud y4eOHO-TO3HABATEeNbHBIX 3a/1a4, C YYETOM 3THUX MOJEIbHBIX



MPEICTABICHUI BBLBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA H3Y4aeMbIX
OOBEKTOB — XHMHYECKHX BEIIECTB W XUMHUYECKUX pEaKIWd, BBIIBIATH O0OIIHE
3aKOHOMEPHOCTH, NPUYHMHHO-CICACTBEHHBIE CBS3M M NPOTHBOPEUUS B H3Y4aeMBIX
MIPOIECCaxX U SIBICHUSX.

Ba3oBble ucc/ieoBare1bcKue IeiiCTBHA:

YMEHHE WCIOIh30BaTh IIOCTABJICHHBIE BOMPOCH B KAueCTBE WHCTPYMEHTa
MO3HAHMA, a TaKXKe B KAa4eCTBE OCHOBBI I (DOPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE
MPAaBIIILHOCTH BBICKA3bIBAEMBIX CY)KJICHUIA,

MpUOOpPETeHNE OMbITa 10 IUIAHUPOBAHWIO, OpPTaHW3allMd W  MPOBEIACHUIO
YYEHUYECKHUX IKCIIEPUMEHTOB, YMEHHE HAO0IaTh 32 XOJA0M IPOIECcCca, CAMOCTOSTEIBHO
MIPOrHO3UPOBATH €r0 Pe3yJbTat, (POPMYIUPOBATH 0OOOIIEHUS U BHIBOBI IO pe3yIbTaTaM
MIPOBEJEHHOTO OIBITA, MCCIEAOBAHMS, COCTABIATH OTYET O MPOJIeTIaHHON padoTe.

PabGora ¢ undopmanmueii:

yMEHUE BBIOMPATh, aHATM3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUIHBIX
BUJIOB W (OpPM TPEICTABICHUS, TOIy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (HAY4YHO-
TIOMYJIIpHAs JINTEpaTypa XUMHUYECKOTO COJCpIKaHHsI, CIPAaBOYHBIE TOCOOUS, Pecypchl
WuTepHeTa), KpUTUYECKH  OIEHUBATh  TMPOTHBOPEUYMBYI0 W HEJAOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHUE TPUMEHSTHh pa3INdHble METOJIBI W 3ampoChl TpU TIOMCKE W OTOOpE
WHGOPMAIIMH U COOTBETCTBYIOIINX JaHHBIX, HCOOXOIUMBIX ISl BHITIOJTHEHHS YICOHBIX U
NIO3HABATEIbHBIX 337a4 ONpEeJeNEHHOr0 THIIA, IPUOOpeTeHHe omnblTa B 001acTH
UCNONb30BaHUA  MH(POPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTUH,  OBJIAJCHHE
KyJIbTYpOH aKTUBHOI'O MCIIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSATEIbHO
BbIOMpPATh ONTUMAIbHYI (OpMY NpeACTaBIeHUs HHGOPMALUMU U WILIIOCTPUPOBATH
pelaemMble 3a7a4d HECJIOXKHBIMU CXEMaMH, TuarpaMMaMi, Apyrumu Gpopmamu rpaduku
1 UX KOMOMHAIMSIMU;

YMEHHE  MHCIIOJIb30BaTh M  aAHAJM3UPOBAaTh B  IIpolecce  ydyeOHOM U
UCCIIEIOBATEIIbCKON  IESITEIbHOCTH  HMH(OPMAIMI0 O BIUSHUM IPOMBIIUIEHHOCTH,
CEJIbCKOT'0 XO35HCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KaIOLIEH MPUPOIHON Ccpeibl.

KoMMyHHKaTHBHBIE YHHBepcaJbHbIe y4eOHbIe 1eHCTBHUS:

YMEHHUs 3a/laBaTh BONPOCH (B X0oJe Auanora M (MJIM) IUCKYCCHM) IO CYLIECTBY
o0cyxaaeMoil TeMbl, (GOPMYyJIUPOBATh CBOU MPEJIOKEHUS] OTHOCHUTEIBHO BBITOJHEHHUS
IpeUI0KEHHOM 3a1a4H;

YMEHHUS MPEACTABIIATh MOJYyYEHHBIE Pe3yJIbTaThl MO3HABATEIbHON JESITEIbHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTax; JAejaTh IPE3CHTALMIO pPe3yJIbTaTOB BBITOJHEHUS
XMMHUYECKOr0 3KCIepuMeHTa (JIabopaTopHOTO oOmbITa, JabopaTOpHOM paboOTHl IO
MCCIIEZIOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO POEKTA);

YMEHUs  y4eOHOrOo  COTPYIHHYECTBA CO CBEpPCTHUKAMH B  COBMECTHOM
MO3HABATEIbHOW W MCCJIEIOBATENbCKOM MESATENIbHOCTH MPU PEIIEHUH BO3HUKAIOIIUX
mpoOsieM Ha OCHOBE yuéra OOIIMX MHTEPECOB W COTJIACOBAHUS MO3UIUN (0OCYKICHMUS,
OOMEH MHEHHMSIMH, «MO3IOBBIE IITYPMbD», KOOPAWHAIMS COBMECTHBIX JEWCTBUH,
OTIpeieIeHre KPUTEPHUEB 110 OLIEHKE KayecTBa BHITIOJIHEHHOM paboTHI U Ipyrue).

PeryasiTuBHbIe YHUBEpCaIbHbIe YUeOHbIe AeiicTBUA:

YMEHHE CaMOCTOSITENIbHO  OMpPENENATh LENH JIeATeNbHOCTH, IUIAHWPOBATH,
OCYILECTBJIATh, KOHTPOJIMPOBATH M TPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSITeIbHOCTh, BBIOMpaTh Hauboiee 3((EKTUBHBIE CIOCOOBI pEIICHHS Y4YeOHBIX U
MO3HABATENbHBIX  3aJa4, CaMOCTOSITENIbHO  COCTaBJSTh WJIM  KOPPEKTHPOBATH



MIPEIOKEHHBIN AITOPUTM JCHCTBUM NPH BBINOJHECHUM 3aJaHUM C YYETOM IOJy4ECHMS
HOBBIX 3HaHUI 00 wu3yyaeMbIX OOBEKTAaX — BEIIECTBAX M pEakUusAX, OLEHUBATH
COOTBETCTBHE IOJIYYEHHOTO pe3yJbTaTa 3asBICHHOM LEJIH, YMEHUE WCIOJIb30BaTh M
AHAJIM3UPOBATh KOHTEKCTHI, IPEAIaracMble B yCIOBUH 3aJaHUM.

NPEJIMETHBIE PE3YJIBTATHBI

B cocTtaBe mpeaMeTHBIX pe3yibTaTOB IO OCBOEHHUIO 00S3aTENbHOTO COJEpPKaHUS,
YCTaHOBJICHHOTO JaHHOW (enepasbHON pabodeil mporpaMMoil, BBIIEISIOT: OCBOCHHbBIE
o0Oy4arolMMHUCs Hay4yHbIe 3HAHMS, YMEHHUS M CIOCOOBI ACUCTBUM, cnenuduyeckue ajis
MpeIMETHOM 00acTu «XUMUS», BUJBI IEATEIbHOCTH 110 TOJYyUYEHUIO HOBOTO 3HAHUS, €T0
MHTEpIpeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHHIO B Pa3iIMYHbIX YUYEOHBIX M HOBBIX
CUTyalUsX.

K koHny oOyuenus B 8 kJiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUIUXCSI YMEHUM:

® pacKpbIBaThb CMBICII OCHOBHBIX XUMHWYECKHX [IOHSATHM: aToM, MOJIEKYyJa,
XUMUYECKUM DJIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOIHAsT M HEOJHOPOJHAs), BaJ€HTHOCTb, OTHOCHUTENbHAs aTOMHas U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas
JIOJS XMMHUYECKOrO JJIEMEHTa B COEIMHEHUH, MOJSPHBIH 00BEM, OKCHI,
KHCJIOTA, OCHOBAHME, COJb, J3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHUS,
XUMHUYECKasl peakius, KilacCUQUKalUs peakuui: peakluud COeAUHEHUS,
peakuuy paszloKEeHUs, PEeaKIMH 3aMelIeHUs, peakuuu oOMeHa, HK30- H
SHAOTEPMHUECKHE peaKlHUH, TerioBod dPPexT peakiuu, sApo aroma,
AJNIEKTPOHHBINA CJIOM aroma, aTOMHAas OpOUTallb, paguyC aroMa, XUMHUYecKas
CBSI3b, MOJISIPHAS U HEMOJISIpHAsl KOBAJICHTHAS CBSA3b, HOHHAS CBS3b, MOH, KATHOH,
aHUOH, PacTBOp, MaccoBas JOJisI BellecTBa (MPOLIEHTHas KOHLIEHTpalus) B
pacTtBope;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKUX MOHATUNA M NMPUMEHSTh
9TH MOHATHUSA NIPU ONMCAHUHU BEIIECTB U UX MPEBPALCHUN;

® HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISl COCTaBJIEHUS (OPMYI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIINM;

® ONpEeNeNsITh BAJICHTHOCTh AaTOMOB DJIEMEHTOB B OWHApHBIX COCJIUHEHUSX,
CTENIEHb OKHUCJICHHS SJIEMEHTOB B OWHAPHBIX COCIMHEHUSX, MPHUHAJIC)KHOCTh
BEIIECTB K ONpenelEHHOMY Kjaccy COeQuHeHH mo Qopmynam, BuUT
XUMHYECKON CBSI3U (KOBAJICHTHAS U MOHHAS) B HEOPTaHMYECKHUX COCIMHEHUSX;

e packpeiBath cMbicn  Ilepuonmueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh  NOHUMAHUE MEPUOJAMYECKON  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX DJIEMEHTOB OT UX I0J10KeHMs B [leproandeckon cucreme, 3aKOHOB
COXpPaHEHHsI MacChl BEIIECTB, IIOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO
y4€HHUs], 3aKOHa ABOTaJipo;

® ONHUCHIBATh M XapakTepu3oBaTh Tabamunyio (opmy I[lepuomuueckoit cucrembl
XUMHUYECKHUX 3JIEMEHTOB: pa3linyaTh MOHATHS «TJlaBHas noArpymnna (A-rpymnmna)»
u «mobouHas noarpynna (b-rpymma)y, mansie u 00bIINe TEPUOBI, COOTHOCHTH
o0o3HaueHHs, KOTOopele HUMeroTcss B Tabmune «llepuoanyeckass cucrema
xumuyeckux auiemeHToB JI. 1. MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsAn Aapa, o0Iee Yucio
JIEKTPOHOB M PaCIpEAEICHUE UX 10 JEKTPOHHBIM CIIOSIM);



KJaccu(UUUpPOBaTh XUMHUYECKUE DBJIEMEHThl, HEOPraHMYECKHE BEIECTBA,
XUMHYECKHE PeaKUu (II0 YUCIy U COCTABY YYAaCTBYIOIIMX B PEAKIIUU BEILIECTB,
0 TEeII0BOMY 3P (DEKTY);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEP)KIAAas OINUCAHUE MPUMEpPAMU MOJEKYJISIPHBIX
YPaBHEHHM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

MPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX KAauy€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH MPOTEKAHMSI XUMUYECKUX MPEBPALICHUI B pa3IUYHBIX
YCIIOBUSX;

BBIYMCIISATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJII0O XMMHYECKOI0 3JeMEeHTa Mo QopMyJie COeIUHEHHUs, MaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON
peakuuu;

MPUMEHSITh OCHOBHBIE OIEpallMi MBICIUTEIbHOW JAEATEIbHOCTH — aHadu3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMAaTHU3alHio, KiaccUu(UKaIMIo,
BBISIBJICHUE MTPUUMHHO-CIICJICTBEHHBIX CBSI3€H — Ul U3yUEHHUs CBOMCTB BELIECTB
U XMMHUYECKHUX pEaKlMil, eCTeCTBEHHO-HayYHble METOJAbl TMO3HAHUS —
HaOO/IeHHe, W3MEpeHue, MOJACIUPOBaHUE, OHKCIEPUMEHT (pealbHbIi U
MBICJICHHBI );

CJIeIOBaTh MpaBUJIaM TMOJIb30BAHUS XMMHUYECKON MOCYI0il M J1abopaTOPHBIM
000pyI0BaHMEM, a TAKXKE MpaBUiiaM OOpallleHHs C BEIECTBAMU B COOTBETCTBUU
C HHCTPYKIMSMHU IO BBIOJHEHHIO J1a0OPAaTOPHBIX XUMHYECKUX OIBITOB I1O
MOJyYEHHI0 M COOMpaHHI0 ra3000pa3HbIX BEIIeCTB (BOAOPOAA M KUCIOPOA),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEACIEHHON MAaCCOBOW JIOJIEA PACTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATH W MPOBOAUTh XHMHUYECKHE HKCIIEPUMEHTHI I10
pacIlO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IMOMOIIbIO HHANKATOPOB
(;mrakmyc, dpeHondTareuH, METUIOPAHXK U IPYTHE).

K kxoniy oOyuenus B 9 kJacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUTUXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHATHHA: XMMHYECKHH SJIEMEHT,
aToOM, MOJIEKYJla, NUOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CI0KHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas
peaxiys, XUMHUYecKas CBsI3b, TEIUIOBOH 3((EeKT peaxiuu, MOjb, MOJSIPHBINA
00bEM,  pacTBOp,  IJIEKTPOJIUTHI,  HEAEKTPOIMTBHI,  HIEKTPOIUTHUYECKAs
IMCCOIMALIMSA, peakM HOHHOro OOMEHa, KaTaau3aTop, XHUMHUYECKOoe
paBHOBecHue, oOpaTHMble U  HEOOpaTHMMblE  pEakIUH, OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKLMHM, OKHUCIIMTENb, BOCCTAHOBUTEIb, OKUCIICHHE W
BOCCTAHOBJIGHHE,  auIOTponus,  aM(pOTEPHOCTb,  XUMHUYECKas  CBA3b
(KOoBaJIeHTHas, NOHHAsI, METAJUIMUECKAsA), KPUCTAJUIMYECKAs pEIIETKA, KOPPO3HS
METaJUIOB, CILIABbI, CKOPOCTh XMMHUYECKOM PEaKLUH, NPEAEeIbHO IOIyCTUMas
koHueHTpauus [IJIK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATUN U IPUMEHSATH
9TH IOHATHUS IIPU ONMCAHUH BEILECTB U UX NPEBPAICHUN;

MCIOJIb30BaTh XUMHYECKYIO CUMBOJHUKY IJIsi COCTaBJICHUS (OPMYJ BEILIECTB U
YPAaBHEHUM XUMHUYECKUX PEAKIIUH;



OTIPEeNeNSITh BaJCHTHOCTh M CTENEHb OKUCICHUS XWMHUYECKHUX 3JEMEHTOB B
COCIMHEHUSAX  PpA3IMYHOTO  COCTaBa, MPUHAMICKHOCTH  BEIIECTB K
onpeAeNEHHOMY KJacCy COEIMHEHUN Mo (opMysiaM, BHUJ XUMHUYECKOW CBSI3U
(KoBaNieHTHAsA, WOHHAS, METAUTMYECKas) B HEOPTaHMYECKUX COCIMHEHUSX,
3apsil MOHA TI0 XMMHUYECKOH (opMyJsie, XapakTep Cpeasl B BOIHBIX pacTBOpax
HEOPTaHWYECKUX COCAMHEHWH, THUI KPHUCTALUTUIECKON PEMIETKH KOHKPETHOTO
BEILIECTBA;

packpeiBaTh cMmbic llepmogmueckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBAThH €T0 MMOHUMAaHUE: ONMUCHIBATh M XapaKTePH30BaTh TaOIMUHYIO
¢dopmy Ileproandeckoii CHCTEMbI XUMUYECKHX dJIEMEHTOB: Pa3IN4aTh MOHSITHUS
«rnaBHas noarpynmna (A-rpynma)» u «mobouynas noarpynmna (b-rpynma)y,
Mayble U OONBIINE MEePHOJbl, COOTHOCHTH 0003HAUYEHUS, KOTOPhIE UMEIOTCS B
MEPUOANIECKON TaONIHUIE, C YUCIOBBIMUA XapPAKTEPUCTHUKAMH CTPOCHHSI aTOMOB
XAMHYECKUX 3JIEMEHTOB (COCTaB W 3apsij sjpa, oOIlee YUCIO DIIEKTPOHOB U
pacmpesieieHHe UX 1O  DJIEKTPOHHBIM  CIIOSIM),  OOBSCHATH  OOIIHE
3aKOHOMEPHOCTH B W3MEHCHHHM CBOWCTB D3JIEMEHTOB M HX COCIUHCHHUU B
npejesiax MallbIX TIEPUOJIOB W TJIAaBHBIX MOATPYMII C yYY4ETOM CTPOCHHS WX
aTOMOB;

KJIaccu(UIMPOBaTh XUMHUYECKHE DJEMEHTHI, HEOPTaHWYEeCKHE BEIIEeCTBA,
XUMHYECKHE peaKiuu (10 YHCIY U COCTaBy YYaCTBYIOIIUX B PEAKIIMH BEIECTB,
[0 TEIUIOBOMY 3(P(eKTy, M0 M3MEHEHUIO CTENEeHEW OKUCIIEHUS XMMHMYECKUX
3JIEMEHTOB);

XapaKTepHU30BaTh (ONUCHIBATH) OOLIME U ClIeU(PHUUECKUe XUMUYECKHE CBOMCTBA
OPOCTBIX U CJHOXHBIX BELIECTB, MOATBEPXKIas OIUCaHHE IpUMepaMH
MOJIEKYJISIDHBIX M HMOHHBIX YpPaBHEHUH COOTBETCTBYIOUIMX XHUMHUYECKUX
peaxkuuu;

COCTaBJIATh YPaBHEHMsI JEKTPOJIUTUYECKON AMCCOIMALUN KHUCIIOT, IIeJo4Yeil u
cojJieil, TOJHBIE M COKpAIIEHHBIE YPAaBHEHUS pEaKUUd HOHHOro OOMeHa,
YPaBHEHUS peakLui, MOATBEPXKIAIOUINX CYLIECTBOBAHUE I'€HETUYECKOH CBS3U
MEX/y BELIECTBAMU PA3JINYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTh OKHMCIIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKLUl
HIOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOIO OajaHCca ITUX PEaKIU;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHA,
BO3MOKHOCTH MPOTEKAHUS XMMHUYECKUX MTPEBPALLICHUN B PA3JIMYHBIX YCIOBUIX;
BBIYUCIIATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MAacCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEeHTa Mo (opMyJie COSAUHEHUS, MACCOBYIO
JIOJIO BEIIECTBAa B PAacTBOPE, MPOBOJUTH PACUEThI M0 YPABHEHHIO XUMUYECKOU
peaxiuy;

coOuro/1aTh TpaBUja TOJIB30BAHUS XMMHUYECKOW MOCYAOH M J1abopaTOpHBIM
00opyI0BaHMEM, a TAKKE MpaBHia OOPAIIEHHS C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIMSIMU 110 BBIMOJHEHUIO JIAOOPATOPHBIX XHUMHMYECKUX OIBITOB 10
MOJyYEHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa U YTJIEKHCIOrO
rasa);

MPOBOJUTH PEAKIUH, MOATBEPKIAIONINE KAYECTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PAClO3HABATH OMBITHBIM IyTEM XJIOPUI-, OpOMHUI-, HOANI-, KapOOHAT-
, pocar-, cunukar-, cynabpaT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS M MOHBI



M3YYCHHBIX METAIJIOB, PUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUICCKUX
BCIIICCTB;

MPUMEHSITh OCHOBHBIC OIEpAIlMM MBICIUTEIBHOW JCATCILHOCTH — aHalu3 |
CUHTE3, CpaBHEHHUE, O00O0OIIEHHE, CUCTEMAaTU3aIUIO, BBIABICHUE MPUYHMHHO-
CJICICTBCHHBIX CBS3€H — I W3yYCHUS CBOWCTB BEIIECTB M XUMHUYECCKUX
peaknuii, eCTeCTBEHHO-HAYYHBIC METOIbI TIO3HAHUS — HAOMIOCHUE, H3MEPCHHE,
MOJIETUPOBAHUE, FIKCIIEPUMEHT (pealbHbI U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
e KoaunuecTBo4yacon DJIEKTPOHHBIE
© | HammeHoBaHMepa3iejao0B U (mndposbIe)
n/ TeMIPOrpaMMbL Bcer | KoHTpoiibHbIEpad IIpakTH4eckuepad 06PA30BATETLHBIEPECY
1 0 OThbI OThbI
pchI
Pa3znea 1.1lepBoHavyaibHbIeXUMUYECKHETIOHSITHS
XuMHsT — BakHas 00J1aCTh bu6anoreka [JOK
1.1 | ecTecTBO3HAHUS M MPAKTUYCCKOM 5 2 https://m.edso0.ru/7f418
JIESITEILHOCTH YEJIOBEKA 37c
bu6auoreka [JOK
1.2 BeriectBa 1 XMUMHUYECKHEPEAKITUH 15 1 https://m.edsoo.ru/7f418
37¢c
Uroronopaznemny 20
Pa3znen 2.BakHeiimue npeacTaBuTe/ M HEOPraHM4eCKUX BeleCcTB
bu6auoreka [JOK
2.1 Boszyx. Kucyopon. Ionsue 06 6 https://m.eds00.ru/7f418
OKCHIaX 37c
bu6mmoreka [IOK
2.2 Bomopoa. IToHsiTHe 0 KMCI0TaX U COJAX 8 1 https://m.edsoo.ru/7f418
37c
bubnuoteka [IOK
2.3 Bona. Pactsoper. Tlomsrue 06 5 1 1 https://m.edso0.ru/7f418
OCHOBaHHSX
37¢c
OCHOBHBIEKJIACCHIHEOPTaHUYECKUXCOE bubmorexa [IOK
2.4 " P A 11 1 1 https://m.edso0.ru/7f418
WHCHHI
37¢c
Wroronopazneny 30



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
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

Paznen 3.11lepuoanyeckuii 3akon u [lepuognueckas cucreMa xumudeckux 3aemMeHToB /. U. MenaeneeBa.

CTpOCHI/leaTOMOB. XuMHuecKasiCBA3b. OKI/ICJII/ITCJIBHO-BOCCTaHOBHTeJIbelepeaKIlI/lI/l

[Tepronnueckuii 3aK0H U
[Tepuoanueckasi cucreMa XUMHUECKUX
anemenToB [l. 1. Menpeneena.
Crpoenuearoma

3.1

bu6anoreka LIOK
https://m.edsoo.ru/7f418
37c

39 XumMuyeckas ¢Bi3b. OKUCINUTEILHO- 8 5

BOCCTAHOBUTCJIbHBIC PCAKIIUU

bu6anoreka [JOK
https://m.edsoo.ru/7f418
37¢c

bu6anoreka [IOK

Hroromopasaeny 15 https://m.edso0.ru/7f418
37c
bu6auoreka [JOK
PesepBHOEBpeMs 3 https://m.edso0.ru/7f418

37c

OBIIEE KOJIMYECTBO YACOB I1IO

ITPOTPAMME 08 >



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

9 KJIACC

e KoaunvecTBouyacon DJIeKTPOHHBbIE
© | HaumeHoOBaHHepa3JIeJiOB U ugposbie
n/ TeMHPOFpaMMpr 8 Bcer | KonrpoabHbiepad | IIpakruuyeckuepad f)lépg?onsaTeLmeepec
1 0 OThI OTHI
ypchbl
Paspnen 1.BeniecTBo M XMMHYECKHE PEAKIHHU
[ToBTOpeHue u yriayoneHue 3HaHUN bubmmorexa LTOK
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX Pa3/IesIOB Kypca 8 Kiacca 2636
OCHOBHBIC3aKOHOMEPHOCTUXUMHYECKUX bubsmorexa [TOK
1.2 peaKii 4 https://m.edsoo.ru/7f41
a636
DIIEKTPOTUTHYECKAS TUCCOLIUAIIHS bubmorexa [TOK
1.3 ‘ 8 1 1 https://m.edsoo.ru/7f41
XUMHUYECKHE PEAKIIMU B pPacCTBOpax
a636
Uroromopaznemny 17
Paszpnen 2.HemeTa/lIbl M HX COeIMHEHUS
OO61as xapaKTepruCTUKa XUMUYECKUX bubmmorexa LIOK
2.1 4 1 https://m.edsoo.ru/7f41
anemeHToB VIIA-Tpynmel. ["ajoreHs 2636
OO1as xapaKTepUCTUKa XUMUYECKUX bubnunoreka [IOK
2.2 | »snementoB VIA-rpynnsl. Cepa u 6 https://m.edsoo.ru/7f41
eécoeIMHEeHUS 2636
OO01as xapaKTeprUCTUKa XUMUYECKUX bubnunoreka [JOK
2.3 | snementoB VA-rpynmsl. A3or, hocdop u 7 1 https://m.edsoo.ru/7f41
WX COCIMHEHUS a636
24 OO01mas xapaKTepruCTUKa XUMUIECKUX 8 1 2 bubnmoreka [JOK
' sneMeHTOoB IV A-rpynnsl. Yriepon u https://m.edsoo.ru/7f41



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
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

KpCMHI/Iﬁ 1 UX COCAUMHCHUA

2636

Hroronopaznery 25
Pa3zngen 3.MeTa/iibl 1 UX COeAMHEHNA
bu6mnoreka [JOK
3.1 | OO0mmecBoiicTBAMETAIOB 4 https://m.edsoo.ru/7f41
a636
bu6anoreka [JOK
3.2 Baxxueiime MeTauIbl U UX COCAUHEHUS 16 https://m.edsoo.ru/7f41
a636
Uroronopazneny 20
Paznen 4. Xummusi 1 OKpy:Ka0IIas cpeaa
BemecTBa u MaTepuansl B )KA3HU bubnnotexa LIOK
4.1 111 p 3 https://m.edsoo.ru/7f41
YyeJIoBeKa
a636
Hroronopazneny 3
bu6mmoreka [IOK
PesepBHOEBpeMs 3 https://m.edsoo.ru/7f41
a636
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

IHOYPOYHOE IINIAHUPOBAHHUE

8 KIIACC
Ne KoaunvecTBouacon
n Temaypoka Be KonTpoasu IpakTnyeck 5:;;:3)’ 3;1:::1110::::122“q)cpb(:meoﬁpaa
/ zr bIepadoThI nepadoTbI peeyp
n
[Ipenmer xumun. Pons xumuu B Bubnnotexa LIOK
1 PRHSHH HeoBeia. T? an 1 https://m.edsoo.ru/ff0d210c
BellecTBa. BgooHwlll ypok
2 ITonsTre 0 MeTOIaX MO3HAHUS B 1 bu6auoreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1
«IIpaBumna paboTsl B 1abopaTopuu Bubsmorexa [IOK
3 M IPUEMI 0OpaMCHH © ! https://m.edsoo.ru/ff0d23dc
1ab60paTopHBIM 000PYIOBAHHEM).
Ypox-npaxmuxym
4 YucTele BEMECTBA U CMECH. 1 bu6mmoreka [IOK
CrtocoObI pa3ieieHust CMecei https://m.edsoo.ru/ff0d26ca
[Tpaktrueckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpuMepe 1 bubnnoteka [IOK
OYHCTKH ITOBAPCHHOU COJIN ). https://m.edsoo.ru/ff0d28c8
Ypox-npaxmuxym
6 ATOMBI M MOJICKYJIbI 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
XHUMHUYECKHUE FIEMEHThI. 3HAKU Bubsorexa [IOK
! (CHMBOIIBI) XHMHHECKHX . https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 IIpocThie U cOXKHBIEBEIIECTBA 1 bubnnoreka [JOK



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

ATOMHO-MOJIEKYJISIPHOE YUCHHE.

bu6anoreka LIOK

CUCTEMATU3ALUI3HAHUN

¥ | Voox-nexyus https://m.eds00.ru/f0d2d50
3aKO0H MOCTOSHCTBA COCTaBa

10 ~ BeLIeCTB. Xumuueckas popmya. bubnnoreka IIOK
BaneHTHOCTHATOMOBXUMHUYECKHXD https://m.edsoo.ru/ff0d2eae
JIEMEHTOB
OTHOcHTENnbHAs aTOMHAsI Macca.

11 | OtHocuTenbHast MOJIEKYJISIpHAS EHGH_HOTGKa LIOK

ttps://m.edsoo.ru/ff0d323c

Macca

12 MaccoBast 10151 XUMAYECKOTO bu6auoreka [JOK
3JIEMEHTA B COEIUHECHUHU https://m.edsoo.ru/ff0d350c

13 KoauuectBo BemecTBa. Mojib. bu6auoreka [JOK
MonsipHast Mmacca https://m.edsoo.ru/ff0d5230

14 DU3NYECKUE U XUMHUYECKHE bu6auoreka [JOK
sIBIICHUS. XMUMUYECKash pEaKius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku 1 yciioBUs IPOTEKAHUS bubnuoteka [IOK
XUMHYCCKUX PEaKIIHiA https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUSI MacChl bubnnoteka [IOK
BEIIECTB. XUMHUECKUE YPABHCHHS https://m.edsoo.ru/ff0d3b88
BrruncieHus KoJIn4ecTBa, MacChl Bubmiorexa LIOK

17} memectsa no yp ABHCTILIM https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEAKITHI
Kiraccudukarus XuMudecKux

18 peakmuii (CoeTuHeHHUS, bu6mmoreka [IOK
pasoKEeHUS, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
obmeHa). Vpok-uepa
M. B. JIoMOHOCOB — y4€HBIMU-

19 | SHIMKIOIEINCT. O6ogmeHHe u bubmorexa LIOK

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
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

KonTponsHas padota Nel mo teme

20 | «BemecTBa 1 XUMHYECKHE bubmmorexa LTOK
https://m.edsoo.ru/ff0d4290

peakuun». Ypok-ananusza
Bo3nyx — cmecs razos. Cocran

o | BO3MyXa. Kucnopox — snemMeHT n bubnnoreka LIOK
npocroe BeniectBo. O30H. Ypok- https://m.edsoo.ru/ff0d448e
JIeKYust
dusnuecKue U XUMUIECKUE

29 CBOMCTBa KUCTOpOa (peakiuu bubnuoteka [{OK
OKHCJICHUSI, TOPCHUE). https://m.edsoo.ru/ff0d4614
[Torsarueobokcumax
CrocoObl MoTyYeHUs KUCIopoa B

23 nabopaTopuu U bubnuoteka [IOK
MPOMBINUICHHOCTH. https://m.edsoo.ru/ff0d497a
[TpumeHeHnexucIopoia
TemnnoBoit 3 heKkT XuMuIeCKou
peakiuu, NOHITHE O Bubsmorexa [IOK

24 | TEPMOXHMMUECKOM YPABHEHUH, https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMUYECKUX
peaKiusx
TomuBo (HeTh, YroJib U METaH).

o5 3arpsi3HEHHE BO3/IyXa, CIIOCOOBI bubnnoteka [IOK
€ro MpeoTBpaIleHUSI. YpoK- https://m.edsoo.ru/ff0d4c4a
cemMunap
[Ipakrraeckas padora Ne 3 o

o | TeMe «ITonyuenue u cobupanue bubnunoreka [JOK
KHCIIOPO/Ia, U3YUYCHHE €TO https://m.edsoo.ru/ff0d4ae2
CBOWCTBY». ¥Ypox-npakxmuxym

27 Bonopon — anemMeHT u npocroe bubnmoreka [JOK

BeniecTBo. Haxoxxnenue B

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

IPHUPO/IE

duznyecKkre 1 XUMHYECKHE

bu6mnoreka LIOK

28 | ceoiictsa Bonopoya. [pumencnue https://m.edsoo.ru/ff0d4ddo
BOJIOpOa. Ypok-ouckyccust

29 | ITloHsaTHe 0 KMCIOTax MU COJISIX BHGH_HOTGKa HOK

https://m.edsoo.ru/ff0d50d2

30 Cnioco0pl MoyyeHust BOJAOPO/Ia B bubnuoteka I[{OK
1a00opaToOpHH https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o

31 | Teme «Ilonyuyenue u cobupanue bubnnoreka IIOK
BOJIOPO/Ia, U3yUEHHUE €T0 https://m.edsoo.ru/ff0d4f42
CBOMCTBY». Ypoxk-npakmuxym

30 MounspHblii 00bEM ra3oB. 3aKOH bubnnoreka IOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brruncinenus o0béMa, KOJIUYECTBA

33 | BELIECTBA rasa [0 €ro U3BECTHOMY bubnuoteka [JOK
KOJINYECTBY BEIIIECTBA WK https://m.edsoo.ru/ff0d55a0
00BEMY
Brrancienus 00EMOB ra3oB 110

34 ~ YPABHEHHIO DEAKIMU Ha OCHOBE bubnuoteka [IOK
3aKOHA 00BEMHBIX OTHOIIIEHUHN https://m.edsoo.ru/ff0d5708
rasoB. Ypok-npakmuxym

35 DU3NYECKUE U XUMUYECKUE bubnnoteka [IOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. Ilorstue 06 bubnuoteka [IOK
HMHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputelnsb.

37 Hacrlmennnle 1 HeHaChIIIEHHBIE but6mmoreka [IOK

pacTtBopbl. MaccoBas 1054
BELIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40
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[IpakTuueckas padora Ne 5 no
teme «lIpurotoBiaeHnune pacTBOpoB

bu6anoreka LIOK

38| ¢ ONPEACIICHHON MACCOBOM 10JIEH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA». YpOK-
NPAKmMuKym
o | Koo potors T o e Bunionsa LOK
‘ ' ' https://m.edsoo.ru/ff0d6342
Ypox-ananuza
40 Oxkcuapl: cocTaB, KiaccuduKkarus, bu6anoreka [IOK
HOMEHKJIATYpa. YpoK-nexyus https://m.edsoo.ru/ff0d664e
41| cootersa xurommax, ooonix buGmnorexa LIOK
’ https://m.edsoo.ru/ff0d664e
1 aM(OTEPHBIX OKCHJIOB
42 I(?J'IC;Z]:;){PI;IIE;I;P?;T?:;WCHKHaTypa bubmorexa [TOK
’ ' https://m.edsoo.ru/ff0d67ca
Ypok-nexyus
43 [Tonyuenue u XuMH4ECKHUE bubnuoteka [JOK
CBOMCTBA OCHOBAHHIA https://m.edsoo.ru/ff0d67ca
44 EJ'II/I:;(I)/ITQI:;I:;;I:IFEBI,{OMeHKJIaTypa bubmorexa I[IOK
’ ' https://m.edsoo.ru/ff0dfee2
Ypox-nexyus
45 [Tonyuenue u XuMu4YeCKUe bubnuoteka [IOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
PR ———— Bubmiotera LIOK
N ’ https://m.edso0.ru/00ad9474
CBOWCTBA. Ypox-nekyus
[TpakTuyeckas pabora No 6.
47 Pemenue skcriepruMeHTaIbHBIX bubnmoreka [JOK

3a7a4 1o teme «OCHOBHBIE
KJIaCChl HEOPTraHUYECKUX

https://m.edsoo.ru/00ad9b7c
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COCIMHEHUNY. VYpox-npakmukym

I'eneTnueckas CBs3b MCKIAY

bu6mnoreka LIOK

48 | wmaccamu HEOpranHHccKux https://m.edso0.ru/00ad9a50
COCIMHCHMI

49 O00011eH1E U bu6mnoreka [IOK
CUCTEMAaTHU3alUA3HAHUN https://m.edso0.ru/00ad9cb2
KonTponsnas padota Ne3 no teme

50 "OCHOBHBIE KJIaCChI bubmmoreka I[IOK
HCOPTraHMYECKUX COCITUHCHUN". https://m.edsoo.ru/00ad9ela
Ypox-ananuza
IIepBeie ONIBITKH

51 KJIacCU(PUKAIINN XUMHUYECKUX but6mmoreka [IOK
aneMeHTOB. [ToHsATHE O Ipymmax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JICMCHTOB
[Iepuoguueckuit 3aKOH U

52 [Tepuoguueckas cucrema bu6anoreka [JOK
XUMUYECKHX demenToB /1. 1. https://m.edsoo.ru/00ada52c
Meunneneena

53 | Ilepuospl, rpymmbl, MOATPYIIIBI bubmorexa [TOK

’ ’ https://m.edsoo.ru/00ada52c

54 Crpoenne atoMmoB. CocTas bubnnoteka [IOK
aTOMHBIX siziep. M30ToIbI https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX

55 000JI04€K aTOMOB 3JICMEHTOB bu6mmoreka [IOK
[Tepuoauueckoii cucremsr /1. U. https://m.edsoo.ru/00ada6bc
Meunneneena
XapakTepucTuKa XUMUYECKOTO

5g | MICMCHTA I10 €ro HOJI0XKEHUIO B bubnnoreka [IOK

[Tepuonnueckou cucreme /I. U.
MenaeneeBa

https://m.edsoo.ru/00ada824
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3nauenue [lepuonuueckoro
3aKOHA JJIA Pa3BUTUSA HAYKU U

bu6anoreka LIOK

> npaktuky. /1. M. Menpernees — https://m.edsoo.ru/00ada96e
Y4EHBIH, TICIaror ¥ TPakIaHUH.
Ypok-xkonghepenyus
PesepBHbIil ypok. O0001IEHNE U
58 cucTeMaTu3alus 3HaHui / bu6anoreka [JOK
Bcepoccuiickas mpoBepodHas https://m.edsoo.ru/00adb33c
paborta
59 | HoHHagXxuMH4YeCKasCBI3hb bubmorexa LJOK
https://m.edsoo.ru/00adac34
60 DIIEKTPOOTPUIIATETHLHOCTHATOMOB bubnuoteka [{OK
XUMHYECKUXDIIEMEHTOB https://m.edsoo.ru/00adaab8
61 KoBanenTtHasHENONsIpHASXUMUYEC bubnunoreka IIOK
KasiCBSI3b https://m.edsoo0.ru/00adaab8
62 | CreneHbOKUCIECHUS bubnnotexa LIOK
https://m.edso0.ru/00adae28
63 OKHCIUTEIIBHO- bu6anoreka [JOK
BOCCTaHOBHUTEIbHBICPEAKIIHH https://m.edsoo.ru/00adb076
64 | OKHUCIUTEIH U BOCCTAHOBUTEIHU Eubmiorexa LIOK
https://m.edso0.ru/00adb076
KontponpHas padora Ne4 mo teme
g | e e Kot B orea 10K
https://m.edsoo.ru/00adb486
MpoBepoYHas padoTa. Ypok-
ananuza
66 KoBaneHnTHasmonsspHassxuMuuecka bubnmoreka [JOK
SICBSI3b https://m.edsoo.ru/00adaab8
67 PesepBurbiit ypok. O60011eH1Ee U bubnmoreka [JOK

CHUCTCMATH3alluA 3HAHMUU I10 TEME

https://m.edsoo.ru/00ad9cb2
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«CTpoeHnue aToMma.
XUMHYECKaASICBSI3h)

68 PesepBHubiit ypok. O60011eHUE U 1 bubnnoreka IIOK
CUCTEMAaTH3alMs 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 110 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KoandecTBouacoB
Be aTau3 JIeKTPOHHBIeU (P POBHICOOPa
n | Temaypoka KonTpoabu IpakTnyeck A P p P
er yueHust 30BaTe/IbHbIEPECYPChI
/ bIepPadoTHI uepadoTsl
. (i)
[lepnoanueckuii 3aK0H.

1 [Tepuonnueckas cucrema 1 bu6anoreka [IOK
XUMHYECKHX dyeMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa. Ypox-ouckyccus
3aKOHOMEPHOCTH B U3MEHEHUN

2 CBOWCTB XEMI/I‘IGCKI/IX 3JIEMEHTOB 1 brbmrorexa LIOK

. https://m.edsoo.ru/00adb6b6
TIEPBHIX TPEX MEPUOJIOB
Knaccudukarus 1 HomMmeHKIaTypa bubnuoteka I[JOK

3 1 ;

HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMuuecKoi CBSI3U U TUIIBI 1 bu6auoreka [JOK
KPUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponpHas padora Nel mo teme

5 «IToBTOpeHue u yriyoiaeHue 3HAHUH 1 1
OCHOBHBIX pa3JIeioB Kypca 8 Kiaccay.

Ypox-ananuza
Kiraccudukarms XuMudecKkux bu6mmoreka [IOK

6 . 1 )
peakiuii o pa3TuYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IlousiTHEe 0 CKOPOCTH XUMHUYECKOH

7 €aKINU HOHH’P;‘I/IC 0 TOMOI'€HHBIX U 1 Eubmaorexa LJOK
PeaKIui. https://m.edsoo.ru/00adbe9a
TEeTEPOTCHHBIX PEAKIIHIX
[ToHsiTHE O XMMHUYECKOM PABHOBECHH.

8 daxTopbl, BIUAIOLINE HaI::Ko OCTh 1 Eubmiorexa IOK

PBI, B) m p https://m.edsoo.ru/00adc28c
XUMHYECKON PEaKIUU U TOJIOKEHHUE
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XUMHUYCCKOI'0O paBHOBCCHA

XUMHNYCCKHC CBOfICTBa, IMMOJIYUCHHUC,

9 OKucauTenbHO- but6mmoreka [IOK
BOCCTaHOBHUTEIIbHBICPEAKIHH https://m.edsoo.ru/00adcade
Teopus dIEKTPOIIMTUICCKON

10 I[I/IC(IJ)OI_II/IaL[I/II/IpCI/IJ'IBHBIG U ciia0bie brbnrorexa LIOK

' https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHL. YpoK-uepa
11 | WonHbleypaBHEHUSIpPEAKIIHIA bubmorexa ITOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBafI;ﬁ z ((J:BZTGC npaez[cngoneHHﬁ bubmorexa ITOK
. https://m.edsoo.ru/00add5d8
00 DIEKTPOIUTHUECKOMN TUCCOIUALINN
XUMHYECKHUE CBONMCTB U B CBET
13 HpeJICTSJ:JIeIiHCﬁ 2)6C EOIEI D SR brbmrorexa LIOK
. https://m.edsoo0.ru/00add8b?2
AIEKTPOJUTUUCCKOM TUCCOIUAIINH

14 | TlonsTHe o0 TUIpOIU3ECOICH brbmrorexa LIOK

https://m.edsoo.ru/00add9d4

15 O000111eH1E U cCUCTEMATHU3AIIUS bu6auoreka [JOK
3HaHU#. Ypok-cemunap https://m.edsoo.ru/00addd12

16| Bemene senopeTAT S bumorexa LIOK

https://m.edsoo.ru/00addbfa
3anau». Ypok-ananuza
KontponpHas padora Ne2 mo teme

17 «DIEKTPOJIUTHYECKAS TUCCOLHAITUS. bu6mmoreka [IOK
XUMHUYCCKUE PEAKITUU B https://m.edsoo.ru/00addec0
pactBopax». Ypox-ananuza

18| Rovmrscnns comlicraa ts mpmope bumorexa LIOK

https://m.edsoo.ru/00addfe?
XJjiopa
19 XnopoBoaopoa. CoJissHasi KUCIIOTA, bu6mmoreka [IOK

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

[IpakTuueckas padora Ne 2 o teme

20 «lTonyueHnne CONSTHON KUCIOTBHI, bu6anoreka [IOK
U3ydeHHe e€ CBOMCTBY. Ypok- https://m.edsoo.ru/00ade348
NPAKMUKym
Berauciaenus o BHCHUSM

21 XI/IMI/I'-(I::CGKI/IX pe(;l}:g;ﬁ ZCJ‘II/I OJIUH U3 bubmorexa LJOK

’ https://m.edsoo.ru/00ade488
peareHTOB JiaH B U30BITKE

29 OO6m1as xapakTepUCTUKA SJIEMEHTOB bubnuoteka [{OK
VIA-Tpyrmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKALIUN CEPBI.

23 Haxoxnenue cepol 1 €€ COeIMHEHN N bu6auoreka [JOK
B IIPUPO/IC. https://m.edsoo.ru/00ade64a
XUMUYECKUECBONCTBACEPHI

24 CepoBoaopoj, cTpoeHue, (U3nIecKue bubnuoteka [IOK
U XMMHYECKHE CBOWMCTBA https://m.edsoo0.ru/00ade802

25 Gromsconme n xmpaccxne caoicrsa Bumoraxa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE PEaKIUU, JICKAIINUE B
g | Cotme s o o LOK
) https://m.edsoo.ru/00adec8a
XUMHUYECKOE3arps3HEHUEOKPYKAOIIE
HCcpeIbICOE TMHEHUSIMUCEPBI
Brruncnenne MmaccoBOi 10U BBEIXOOA bu6mmoreka [IOK

27 .

MPOJYKTa pPEaKIUU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepUCTHUKA 3JIEMEHTOB
o8 VA-rpynmnsl. A30T, pacipoCTpaHEeHHE bubnmoreka [JOK

B npupoje, Gpusudeckue u
XUMUYECKHUE CBOMCTBA. Ypox-nexyus

https://m.edsoo.ru/00adeeab
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AMMHaK, ero puandeckue u

bu6anoreka LIOK

29 | XWMHYECKHE CBOMCTBA, MOJyYCHUE _

S — https://m.edsoo.ru/00adf004
[Tpaktuueckas padora Ne 3 o Teme Bubsmorexa [IOK

30 | «llomy4yenune ammuaka, U3y4eHUE €TO https://m.eds00.ru/00adf180
CBOMCTBY. Ypok-npaxmukym — '

31 A3oTHas KucnoTa, e€ GU3nIecKue u bu6anoreka [IOK
XMMHYCCKUE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHe HUTPATOB M COJICH
aMMOHHMSI B KAYECTBE MUHEPATBHBIX

30 yao0peHui. XuMHUUeCcKoe bubnuoteka [IOK
3arpsi3HCHUE OKPYIKArOIIEH cpelibl https://m.edsoo.ru/00adf518
COCIMHEHUSIMM a30Ta. Ypok-

KOH(epenyusl
docdop. Oxcun docdopa (V) u Bubsmorexa [IOK

33 | docdhopnas kucnora, pusznyeckue u https://m.eds00.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOJYyYEHUE — '
Ucnonws3oBanue docharos B

34 |~ KaueCTBE MUHEPAIILHBIX yIA0OpeHUH. bubnuoteka [IOK
3arps;3sHEHHE TIPUPOTHON CPEIb https://m.edsoo.ru/00adfc20
dbocdharamu. Ypok-cemunap
VYrnepon, pactipocTpaHeHUE B Bubmiorexa LIOK

35 TPHPOAE, (usiiecKue 1 XumuecKHe https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcupspl yraepoaa, ux Gpu3nueckue u

36 | XUMHUECKHe CBOMCTBA. bubnuoteka [IOK
DKOJOTHYECKUE TPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OkcuoM yriepona (1V)

37 | VYronbHas KUCIIOTa U €€ COH bubmorexa 10K

https://m.edsoo.ru/00ae006¢c
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[IpakTuueckas padora Ne 4 o reme
"IlosryyeHne yriaekucaoro rasa.

bu6anoreka LIOK

38 KavecTBeHHas peakius Ha KapOOHAT- https://m.edso0.ru/00ae027e
noH". Ypox-npakxmuxym
IIepBoHavaabHEIE TOHATHS 00
39 oprpaHI/Iqecxnx BEIIECTBAX KAK O bubnmotexa LIOK
https://m.edsoo0.ru/00ae054e
COCIMHEHUSIX YTIepoaa. Ypok-iekyus
40 | Kpewmuuii u erocoeuHEHUS bubmorexa ITOK
https://m.edso0.ru/00ae080a
[IpakTuyeckas padora Ne 5. Pemienue
a1 AKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6auoreka [JOK
«Baxkueimuye HeMeTabl ¥ UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS) . YPOK-Npakmukym
KourposnrHas Ta No
42 «]gamzloeglmie ﬁif/I(;leﬂJ\jII?I IEIOH:(GMG bubnnotexa LIOK
https://m.eds00.ru/00ae0el8
COCIMHEHUS». Ypok-ananuza
OO6mras xapakTepUCTUKA XUMHUUYECKHUX
2JIEMEHTOB — METAJIOB.
Mertannuueckas CBs3b U bu6mmoreka [IOK
43 ]
METaIIMYECKas KpUCTaIndecKast https://m.edsoo.ru/00ae103e
peueTKa.
du3nyecKkuecBoOMCTBAMETAIIJIOB
XHUMHUYECKHE CBOMCTBA METAIIOB.
44 | DneKTpOXUMHUYECKUH psl bubmorexa [IOK
. https://m.edso0.ru/00ael1156
HaIpsDKEHUH METAJIJIOB
OO6mme crocoObl MOTyYCHHS
MmeTauioB. CraBel. Beruncnenus PO Bubsorexa [IOK
45 | ypaBHEHMSIM XUMHUYECKUX PEaKLUM,

€CJIM OJIUH U3 PEAreHTOB CONCPKUT
IIpUMECH. Ypok-npakxmuxym

https://m.edsoo.ru/00ae1156
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bu6anoreka LIOK

46 | llosTHE 0 KOPPOSHHMETAILIOR https://m.edsoo.ru/00ael278
bu6anoreka [IOK
47 | Ilenounsiemerans: https://m.edsoo.ru/00ael4b2
48 OKcuapl ¥ TUAPOKCUIBI HATPUS U bu6mnoreka LIOK
KaJus https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMENBHBIC METAIIIBI — bubmmoreka [IOK
KaJbLUH U MarHui https://m.edsoo.ru/00ael15e8
50 | BaxuenimecoeIMHEHUIKAIBIIUS bubmorexa LJOK
https://m.edsoo.ru/00ael15e8
51 O00011eH1E U
cUcCTeMaTHU3alusI3HaHUI
52 JKECTKOCTH BOJIBI M CIIOCOOKI €€ bu6auoreka [JOK
yCTPaHEHHUsS. YPOoK-npakmukym https://m.edso0.ru/00ae1886
g | Mo o o 6o e B 10K
\ 4 ﬂ https://m.edsoo.ru/00aelae8
ycTpaHeHus". Ypok-cemunap
. bu6mmoreka [IOK
4 | AmoMuHuii https://m.edsoo.ru/00aelc64
55 AMdoTtepHbIe CBOWCTBA OKCHIA U bubnnoteka [IOK
THIPOKCHIA https://m.edsoo0.ru/00aelc64
bubnuoteka [IOK
56 | HKemeso https://m.edso0.ru/00ae1d86
57 OKcuapl, THAPOKCHUIBI M COJIM JKeie3a bu6mmoreka [IOK
(11 m xxenesa (111) https://m.edso0.ru/00ae35e6
58 O0001IeHE ¥ CUCTEMATU3ALIHS
3HaHUU. Ypok-3auem
59 | TIlpaktuueckas pabota Ne 7. Perienne bu6mmoreka [JOK
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SKCIEPUMEHTAIBHBIX 3a]1a4 10 TEME
«Baxueiine MeTajuibl U UX
COCIUHEHUS». YpOoK-npakmuxkym

https://m.edso0.ru/00ae3de8

Brruucnenus no ypaBHeHuAM
XUMUYECKHUX PEAKLINM, €CIIN OOUH U3

60 peareHTOB JaH B U30BITKE WU 1 bu6anoreka LIOK
COJICPKHT MTPUMECH. https://m.edso0.ru/00ae1750
BrruncienusiMaccoBOU1I0IUBBIXOATIP
OJTyKTapeaKIuu

61 O0o0011eHNE U ) 1
CHCTEMAaTH3alMA3HaHU I
KonTponbsnas padota Ne4 no teme

62 | «BaxHeiiue MeTamIbl U UX 1
COCIMHEHUS». Ypok-ananuza

63 BemecTBa n maTepuaisl B 1 bu6auoreka [JOK
MOBCEIHEBHOM KU3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50

o] Komeome e Busorea 10K

' https://m.edso0.ru/00ae4270
KOH(epenyusi

65 Ponb xumuu B penieHun 1 bubnuoteka [IOK
HKOJIOTHYECKHX IPOOIeM https://m.edsoo.ru/00ae4270

66 PesepBHbIil ypok. O6001ICHHE T 1 bubnuoteka [IOK
cUCTEMATH3AaINA 3HAHUHN https://m.edsoo.ru/00ae0d0a

67 PesepBusiit ypok. O60011eHne u 1 bubnunoreka [JOK
CUCTEMATH3AaINA 3HAHUHN https://m.edsoo.ru/00adb33c

68 PesepBubiit ypok. O60011eHne u 1 bubnmnoreka [{OK
CHUCTEeMaTHU3alNs 3HAHUN https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
IMPOLIECCA

OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1JIA YVYEHUKA

8 KJIACC
Xumus. 8 kiacc : yue0. ansa oomeoopazosar. opranuzarnuii / I.E. Pynsutuc, ©.I'.
®enpaman. — 9-¢ m3a. — M. : [IpocBemenue, 2020. — 207c.

9 KJIACC
Xumus. 9 knacc : yue0. asa obmeoOpazosar. opranuzanuii / I'.E. Pymsuruc, ©.T.
®enpaman. — 8-e uzn. — M. : [Ipocsemenne, 2021. — 208c.

METOJUYECKUE MATEPHAJIbLI JIJIA YUUTEJIA

8 KIIACC

Xumus. 8 ki.: [Tocobue ansa yuutens. ['apa H.H. Cepust: Pyasutuc I'.E.

B npemnaraemom mocobuu mpencTaBlieHbl MOYPOUYHBIE pa3pabOTKH Kypca XUMHH &
KJjlacca, opueHTUpoBaHHble Ha yueOHuk [.E.Pymsurtuca, ®.I'.®enpamana "Xumus, 8"
(11-¢ u3manue.M.: IIpocsernienue, 2007).

9 KJIIACC

Xumus. 9 kin.: [locobue ansa yuutens. ['apa H.H. Cepust: Pyasutuc I'.E.

B npemnaraemom mocobuu mpencTaBiIeHbl MOYPOYHbIE pa3paboTKU Kypca XUMUU 9
KJjacca, opueHTupoBanHbie Ha yuyeOHuK [.E.Pymsutuca, @.I'.®enpamana "Xumus, 9"
(11-¢ uzmanue.M.: [Ipocsernieaue, 2007).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

buonuoreka IIOK: https://lesson.edu.ru/lesson/bf75933f-f74c-45af-8de9-
45825060659
Poccwuiickas anekTponHas mikoia: https://resh.edu.ru/
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