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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMM K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
oOpa3oBaTeabLHO TPOrpaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHMUsl, MPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (enepanbHOI paboueil mporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHIICNIMU TMpEnojaBaHusi Y4eOHOro rmnpeamera «XUMHUS» B
oOpazoBaTeabHBIX opranu3amnusax Poccuiickoit deaeparumu.

[Iporpamma mo xuMuu AA€T MPEACTABICHHE O UEJSAX, OOLIEH cTpaTeruu
oOy4eHMs, BOCHHUTAHUS W Pa3BUTHs OOYYAIONIMXCS CPEJICTBAMH YYEOHOIO
npeaMera, YCTaHaBJIMBAET 00s13aTEIBHOE peaMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeesieHde ero mo KjiaccaM W CTPYKTypHpOBaHHUE IO
pa3jenaM M TeMaM NOporpaMMbl MO XUMHH, ONPEHENSET KOIUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh HM3YYEHHS XUMHUU € Y4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, OMNpeAesieT BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs, a TakKe TpeOOBaHUN K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIEH U3YUYEHUS IIPeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOU JEATEIbHOCTH OOYYaromIerocss Mo OCBOEHUIO
y4eOHOTO CO/Iep)KaHMUS.

3HaHWE XHMHUHM CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
posib urpatroT (GOopMUpPYEMbIE XUMUEH MPEJCTABICHUS O B3aMMONPEBPAIICHUIX
SHEPrUM U 00 HDBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIHICHUs TJI00aTbHbIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET  peajiu3alldd  BO3MOXHOCTEH  JJIsI  CAaMOpPa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYphI IMYHOCTH, €€ 001Iel 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHNE MBIIIJICHUSI U TBOPUECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSATEIBLHOW  y4eOHOM  JesTeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEJAOBATEILCKMX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B MPOHECCUOHATHHOU e TeIbHOCTH;

3HAKOMHUT CO CHENU(UKOM HAyYHOTO MBIIUICHUS], 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3MJIsia HA €IMHCTBO NPUPOJIBI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM
ATaroM B (GOPMUPOBAHUH €CTECTBEHHO--HAYYHOUN TPaMOTHOCTH 00YUarOIIUXCS;



coco0CTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHre 00YUYaIOIINXCS.

Jlanuble HampaBiieHUs B OOyYEHUM XHMHUHU OOECIEeUMBAIOTCS CHEUU(UKOMA
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA — SBISIETCS  MEIaroruyeckKu
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKM XMMUU Ha ONPEICIEHHOM dTare e€
pa3BUTHSAL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIer0 00pa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTIENbHBIX 3HAYUMBIX ITOHATHM
OPraHUYECKON XUMUH.

Crpyktypa coaepkaHus MpOorpamMMbl MO XUMUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO moaxona K €€ mzydeHnro. ColepkaHHe CKIIAbIBACTCS W3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. OO0 OTH CUCTEMBI CTPYKTYPHO OpPraHW30BaHbl [0 TMPUHIHUIY
MOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOr0 YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepunoanyeckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMA U XUMHUYECKOU CBA3Y;

— TpelncTaBleHUd 00 DIEKTPOJUTUYECKON JHCCOLMAIMM  BEIIECTB B
pacTBopax.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE AMIHMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEILHO OT OJTHOTO
YPOBHSI K IPyrOMY, BBITIOJIHSISI PYHKITUU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOJYyUYCHHS U3ydaeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYET  (POPMUPOBAHUIO
IPEJICTABJICHNUS] O XMMHUUYECKOW COCTABJISIOIIECH HAyYHOM KapTUHBI MUpPA B JIOTUKE
€€ CUCTEMHOM TPUPO/IbI, IEHHOCTHOTO OTHOLIEHHUS K HAYYHOMY 3HAHHUIO U METOJIaM
MO3HAHUSI B Hayke. M3yueHHe XUMUU MNPOUCXOAUT C MPUBJICUCHUEM 3HAHUU M3
paHee M3YyYEHHBIX Y4EOHBIX MpeamMeToB: «Okpyxawomui mupy, «buonorus. 5—7
Kiaceb» U «Dusuka. 7 kimacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (POopMUpPOBaHUE 3HAHWUKA OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JEATEeIbHOCTH YEJI0OBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphI. 3a7a4a
y4eOHOro mpeaMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUIIMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETHUUECKUX TTOJIOKEHUM, TOCTYITHBIX
000011IeHUI I MUPOBO33PEHUYECKOTO XapaKTepa, 3blKka HAyKH, B MPUOOIICHUH K



HAy4YHBIM METOJaM IMO3HAHUS MPU U3YUYCHHH BEIIECTB U XMMHUYECKUX PEaKIIHii, B
(GbopMHUpPOBAaHUY U Pa3BUTUU MTO3HABATEIBHBIX YMEHUI U UX IPUMEHEHUU B y4eOHO-
MO3HABATENIbHON U Y4eOHO-UCCIIEA0BATEIBLCKON JIESITEIbHOCTH, OCBOCHUH TIPABUII
0e30macHOro 00pallleHUs C BEIIECTBAMU B MIOBCEIHEBHON KU3HH.

[Ipu M3ydeHUn XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BAXKHOE
3HauY€HUE MPUOOPENH TaKHe 11eJ1, KaK:

— (¢$opMHUpOBaHHE WHTEIUICKTYaIbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY IMPUHSATUIO PEIICHUM,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBHUSM KU3HHU;

— HampaBJICHHOCTh OOY4YeHUsT HA  CHUCTEMaTUYECKOe MPHOOIICHHE
oOyJaromuxcss K CaMOCTOATEIbHOW IO3HABATEIBbHOM NEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCIoBUi, CIIOCOOCTBYIOMIUX MTPUOOPETEHUIO 00YyYarOIIUMUCS
OIbITa Pa3HOOOPA3HON MAESITEIBbHOCTH, MO3HAHMUS U CAMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MUMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JESTEIBHOCTH;

— (¢opMupoBanue oOmeld (QyHKUMOHAIBHOM M  €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM YHCI€ YMEHHH OOBACHATH M OICHUBATH SIBICHUS
OKpY’KaIOIIer0 MHpAa, WCIOJBb3Yys 3HAHHUA U OMBIT, MOJIYYCHHbIE NPU W3YUCHHUU
XUMHHU, IPUMEHATh UX IIPU PELICHUU NMPOOJIEM B TOBCEAHEBHOM KU3HU U TPYL0BOI
JeSITEIIbHOCTH;

— (QopmupoBaHue 'y oOydalolUXCsl TyMaHUCTUYECKUX OTHOUICHMH,
MOHMMAaHUS IIEHHOCTH XWUMHYECKHUX 3HAHWA [JIs1 BBIPAOOTKH OSKOJOTHYECKH
1IEJI€CO00Pa3HOro TMOBEACHUS B OBITY W TPYAOBOM JAESATENBHOCTH B UEIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPY:KAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOEHHUS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOdUIIS M HAMPaBIEHHOCTH JAbHEHIIETO
oOyJeHus.

Oo1ee 9rcio 9acoB, OTBEIEHHBIX ISl U3YYCHUS XMMUU Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, cocrasisieT 136 vacos: B 8 kiacce — 68 vacoB (2 vaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).



COAEPKXAHUE OBYUYEHUASA

8 KUIACC

IlepBoHaYaIbHbIC XUMUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tenma u BemectBa. Du3nueckue CBOMCTBA BEHIECTB. ATPEraTtHOE COCTOSHUE
BellecTB. [loHsATHE O MeTOJax MO3HAHHWS B XMMHH. UHCTBIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust cMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XHUMHUYECKHUX
31eMeHTOB. [IpocThie 1 CIIOXKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudaeckas hopmysa. BaneHTHOCTh aTOMOB XMMHYECKHX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENBHAS aTOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas 10Jis1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3anMoCBsA3b KOJIMYECTBA,
Macchbl W 4YHUCJA CTPYKTYpHBIX €JuHUIl BemiecTBa. Pacuérsl mo dopmynam
XUMHUUYECKUX COCMHEHUH.

@u3NUeCcKUe U XMMHUYECKUE SBJICHUS. XUMHUUYECKas peakuus U €€ MpU3HaAKHU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XUMHUeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEaAKIHi (COeAMHEHUS, pa3JIOKEHUs, 3aMeIleHNUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW IMOCYA0H, MpaBUiiaMu paboThl B JabopaTopuu U
npuéMamMu ooOpaieHus: ¢ J1abopaTopHbIM 000PYyIOBaHUEM, U3YUCHUE U OMUCAHUE
(bu3nYecKuXx CBOMCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB, HAOJIOJICHHE
busnueckux (MIaBJIeHUE BOCKA, TasHHUE JbJa, pAacTUpaHUE caxapa B CTYIIKE,
KUIICHUE U KOHIEHCALMs BOJbI) U XMMUYECKHX (FOPEHUE CBEUHU, MPOKAITMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCIOTON) sIBJICHUH, HaOII0JIcHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHYECKUX PEaKIUi (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapuisi, pa3jioKeHUE THAPOKCHUIA
memu (1) mpu HarpeBanuu, B3auMoielicTBrE xene3a ¢ pactBopom coiu meau (1),
U3Y4YEHHUE CIOCOOOB Pa3JeCHHs] CMECed: C MOMOIIbI0 MarHuTa, (UIbLTPOBAHHE,
BBITIApYBaHUE, JUCTUIUIAIMS, XpoMaTorpadusi, MpoBeeHUEe OYUCTKU MMOBApEHHOM
CoJIM, HaAOJIOJICHWE W  OMNHCaHWE  PE3yJbTaTOB  NPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelllnne npeIcTaBUTEIM HEOPraHMYEeCKUX BellecTB

Bo3agyx — cMech razoB. CoctaB Bo3zayxa. Kucinopoa — 31€MEHT U mpocToe
BemecTBo. Haxoknenuwe kuciopoja B Tpupojae, (Pu3nyeckue U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. Ilpumenenuwe kwuciopoga. CrocoObl
MOJIyYeHUs] KHCJIOopoAa B JlabopaTopuM U MPOMBIIUICHHOCTH. KpyroBoport
KHcIoposa B mpupoe. O30H — alioTporHast MOAU(PUKAIINS KUCIOPOIa.



TennoBoit 3¢ (PeKT XUMUYECKOW pEeaKIuH, TEPMOXHUMHUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojib U METaH. 3arpsA3HCHHE
BO3]lyXa, YCUIICHHE MapHUKOBOTO 3(hPeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — aneMeHT u nipoctoe BemecTBo. HaxoxkaeHne Boopoia B Ipupoie,
busnueckre 1 XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI oTydeHus. KucioTs
Y COJIN.

Mosnsipubiii - 00b6éM  Ta30B. Pacu€Thl MO XUMHYECKHMM  YpaBHEHUSIM.

duznveckue CBOMCTBA BOJIbI. Boma kak pacTtBoputelib. PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIeCTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHMSI.
Ponp pacTtBOpoB B Mpupojsie U B )XKU3HU 4YelioBeKa. KpyroBopot BOjbI B MPUPOJE.
3arpsi3HeHHe NpUPOJHBIX BoJ. OXpaHa U OUMCTKA MPUPOJIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuil. Oxcunbl. Knaccudukanus
OKCHUJIOB:  cojieoOpa3yroniue (OCHOBHBIC, KHUCIOTHBbIE, amM{pOTEpHbIE) U
HecosneoOpazyronue. Homenknarypa oxcuynoB. Dusnueckue U XUMHUYECKHE
CBOIMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanus. Krnaccudukamuss oOcHOBaHUM: IMIENTOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHUMHUYECKHE CBOICTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciaor. @usnyeckue u
XHMHYECKHE cBoMcTBa KuCIOT. Psgan aktuBHOocTm MetayuioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. Homenkiarypa cosieid. @U3N4ecKUue U XUMUYECKUE CBOICTBA COJEH.
[lonyuenune comnen.

['eneTnyeckas CBSI3b MEXKy KilacCaMU HEOPTraHUYECKUX COSTUHEHUIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMNPECIICHUE COJIEPKAHUS KUCIOPOJa B BO3IYyXE, MOJIyUCHUE,
coOupaHue, paclo3HaBaHUE W U3YYEHUE CBOMCTB KHCJIOpPOAa, HAOIIOJICHHE
B3aMMOJICHCTBUSI BEIIECTB C KHUCJIOPOAOM U YCJIOBUSI BO3HUKHOBEHUS W
MpeKpalieHus ropeHus (moxapa), 03HaKOMJIEHHE C 00pa3liaMy OKCHUJIOB U ONTUCAHKE
WX CBOWCTB, IMOJy4YeHUE, COOWMpaHUE, pACIIO3HABAaHWE M W3YUYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuoM meau (II) (BozmoxHO
HCIIOJIb30BaHUE BUIEOMATEpUalioB), HaA0IIOAeHHUE 00OPa3IIOB BEIIECTB KOJIUYECTBOM
1 wmonb, wuccienoBaHUE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IMYHOU
pPacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEACIEHHOW MacCOBOM J0Jei
pPacTBOPEHHOIO BENIECTBA, B3aUMOJICHCTBUE BOABI C MeTaulaMu (HaTpUEM U
KaJIbllueM) (BO3MOKHO HCIIOJb30BaHUE BHJICOMATEPHAIOB), HCCIEIOBAHHE
00pa3IloB HEOPTaHUUECKUX BEILIECTB PA3IMYHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUSI
OKpacCKH MHJIUKATOPOB B PACTBOPaX KUCIIOT U LIEI0YEH, N3yuyeHHE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTBopoM CepHOW KUCIIOTHI, KHUCJIOT C METAJJIaMU, PEAKIIUAMA
HEWTpanu3aluu, MOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJljla IPYTUM U3 PacTBOpa COJIM, PEHICHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COETUHECHUIN.

IHepuoauueckui 3axkoH U Ilepuoamyeckass cucremMa XMMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHue aTromMoB. XMMHUYECKAsl CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KJIAacCU(PUKAIMU XUMHUYECKHX 3yieMeHTOB. l[lonsitue o
rpynmnax CXOJHBIX 3JEMEHTOB (IEJIOYHbIE U MICJIOYHO3EMENbHBIE METaJlIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCUBI.

[lepnonmueckuit 3akoH. llepuonnueckas cucTeMa XUMHYECKUX JJIEMEHTOB /1.
N. Menaeneena. KopoTkonepuoaHas u JiauHHonepuoaHast popmsl [lepuoanueckoit

cucTteMbl Xxumuueckux anemeHToB J[. M. Menneneesa. Ilepronsl U rpymnmsl.
PU3NYECKUN CMBICI OPSIAKOBOTO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTonsl. DnekTponsl. CTpoeHUE
AJIEKTPOHHBIX ~ 000JI04eK atoMoB TepBbIX 20 XUMHYECKHX  DJIEMEHTOB

ITepunoanueckoit cucremsl . 1. MenneneeBa. XapakTepucTUKa XUMHAUYECKOTO
3JIEMEHTA 110 ero noJiokeHutro B Ilepuonnueckon cucreme /1. 1. Menneneesa.
3aKOHOMEPHOCTH H3MEHEHHUSI paJnyca aTOMOB XUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIaM U IMEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB Ui pa3BuThs Hayku W npaktuku. . V. MenneneeB — yd€HbIl U
rpaXJaHVH.

Xumuyeckass cBsi3b. KoBajieHTHass (TOJIApHAsE UM HEMOJSPHAs) CBS3b.
DNEeKTPOOTPUIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp okucieHuss.  OKHUCIHUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipornecchbl OKUCIEHU U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

H3yueHHe OOpasloB BEIIECTB METAIJIOB W HEMETAJIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LIMHKA C PAacTBOPAMHM KHUCIOT M WIETOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIUU
(ropeHue, peakiyu pa3aoKeHUs, COeAUHEHUS).

Mexcnpeomemmunie ceaszu

Peanuzanusi MeXOpeAMETHBIX CBsI3€H MpU M3yYeHUHM XUMUU B 8 Kjacce
OCYIIECTBJISIETCS. 4epe3 MCIHOJb30BaHME KaK OOIMX €CTeCTBEHHO--HAyYHBIX
MOHATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1ue ecTecCTBEHHO--HAayUHbIe MOHATHS: HAYYHBIA (DaKT, TUIOTE3a, TEOPHS,
3aKOH, AaHaJU3, CHHTE3, KIacCUpUKalusi, NEPUOAUYHOCTb, HAOJIIOJIECHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBIICHUE.

dusznka: MmaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIBI,
PaZAMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUUYECKUN 3apsijl, BEILECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHME BEIIEeCTBa, Tra3, (U3NYECKHUE BEIUYUHBI, EIUHUILIBI
U3MEPEHHUs, KOCMOC, IJIaHETHI, 3BE3/1b1, CoJHIIE.

buonorus: porocunTes, nprxanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIBL, TOPHBIE TIOPO/IbL, IOJIE3HBIE
MCKONAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U xXUMHYeCKasi peaKkuus

Ilepuognyeckuit 3akoH. Ilepuoauyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMHYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kaus, KAJIBLMA U UX COCTMHEHUI
B COOTBETCTBMM C TIOJIOKEHHEM DJJIEMEHTOB B Illepmommyeckon cucremMe H
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUABI XMMHYECKOW CBsI3U. THIBI KpUCTaUIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHJAa XUMHYECKOMN CBS3H.

Knaccudukaumsa 1 HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XUMUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJACCAM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMHUUeCKUX PeakiUil MO pa3IuyHbIM MpU3HAKaM (110 YUCITY
YU COCTaBy YYacTBYIOIIMX B pEaKIUU BELIECTB, MO TEIJIOBOMY 3(ddekry, 1o
U3MEHEHUIO CTENEHEH OKHCICHHUS XUMHUYECKHUX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMUYECKHAE PEAKLIHH, TEPMOXUMHUYECKHUE
YpaBHEHUSL.

[lonsiTue O CKOpOCTHM XMMHUYECKOM peakiuu. [loHsTHe 00 0O0paTHUMbIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHsTHEe 0 TOMOTe€HHBIX M TeTepPOreHHBIX
peakuusax. Ilondarue o karanuse. [lonsatne 0 XxumMuyeckoM paBHOBeCUU. DAKTOPBI,
BIIMAIOLIME HA CKOPOCTb XUMHYECKOW pEAKUMM M IIOJIOKEHHE XMMHUYECKOIO

pPaBHOBECHSI.
OKHCIUTENbHO-BOCCTAHOBUTENILHBIE ~ pEaKIMU,  DAJEKTPOHHBIA  OayaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHON ~ pEaKLMH. CocraBneHue  ypaBHEHUH

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HCIOJIB30BAHHEM  METO/a
AIIEKTPOHHOTO OajaHca.



Teopus 3E€KTPOIUTUYECKON TUCCOLMAIIMHN. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXaHu3M AHCCOLMALMNA BEUIECTB C PA3IUYHBIMU BHUIAMHU
xumuieckoit csizu. Crenensb quccoruanui. CUiabHbIe U C1a0ble SJIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIoBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMeEHa,
MOJHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHUsA peakuuid. CBONCTBa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEACTABICHHUIN 00 3JIEKTPOIUTHYECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakiiu Ha HOHBL. [IOHATHE O TMAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEMETOK HEOPTaHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura M amMasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), HCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU peakuu OT
BO3JICHMCTBHUSl  pPa3IMYHBIX  (PAKTOPOB, HCCIEJOBAHUE  DIEKTPONPOBOJHOCTH
PacTBOPOB BELIECTB, IPOLECCa JUCCOLUALIMN KUCIIOT, IIEJI04Yel U cosel (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEO MATEpPHAJIOB), IMPOBEACHUE OMNBITOB, WJUIFOCTPHUPYIOLIUX
IPU3HAKM TPOTEKAHHWS pPEakUuMid HOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BBIJICJICHHE Ta3a, 00pa3oBaHUE BOJIbI), OMNbBITOB, WUTIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TFOpeHHe, pPEeaKkIUHu pa3ioKeHHs,
COCMHEHMsI), paclO3HABAHME HEOPraHMYECKHMX  BEIIECTB €  I[OMOIIBIO
KAauECTBEHHBIX PEAKIMil HAa HOHBI, PELICHUE SKCIIEPUMEHTAJIBHBIX 3a/a4.

HemeTtanibl 1 UX cOeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue U (U3HYECKUE CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMHUYECKHE CBOKMCTBA HAa MPUMEPE XJI0pa (B3auMOAECHCTBHE
C MeTaJUlaMM, HEeMeTajulaMu, mienodamu). XisopoBoaopod. CoinsiHas KUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, mnOpuMeHeHue. JlelictBue xijopa U
XJIOPOBOJIOPOJIa HA OPTaHU3M YeJI0BeKa. BaxkHeHIIe XJIOPUIbI U UX HAXOKICHUE B
IPUPOJE.

O6mast xapakrepuctuka daeMeHTOB VIA-rpymmbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CtpoeHue u (u3NUecKue CBOWCTBA
MPOCTHIX BELIECTB — KUCIOPOJA U CEPbl. AJUIOTPONHbIE MOIU(DUKAUHA KUCIOPOAa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (U3UUECKUE U
XUMUYECKHE CBOMCTBA. OKCUABI CEPbl KAK NPEICTABUTENIN KHCIOTHBIX OKCHIOB.
Cepnas kucioTa, GU3NYECKUE U XMMUUECKHE CBOMCTBA (00IIME KaK MPeICTaBUTEs
KJlacca KUCIOT U crnenuduyeckue). XUMUYECKUE PEaKIUu, JexkKallie B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOJy4YeHUs CEepHOW KUCIOThl. [IpumeHeHue cepHOi
KUCIOThl. COJIM CEepHOM KHUCIOTHI, KAueCTBEHHas peakuus Ha Cyiab(haT-uoH.
Haxoxnenue cepbl M €€ COCOUHEHUM B MPUPOAE. XHUMHUUYECKOE 3arpsa3HEHUE
OKpYXaloLel Cpelbl COEIMHEHUSAMH Ccepbl (KUCIOTHBIE IOXIH, 3arpsi3HEHHE
BO3/IyXa U BOJOEMOB), CLIOCOOBI €ro Mpe0TBPaIEeHHUS.



OOmast xapakTepucTuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHMs. A30T, pacIpOCTpPAHEHHE B MPHUPOJE,
¢uznueckue u xumMuueckue cBoiictea. KpyroBopot azora B npupozae. AMMHUAK, €ro
(du3nyecKrue 1 XMMHUYECKHE CBOMCTBA, NOJyuyeHue U npuMeHenne. Coiau aMMOHUS,
uX (PU3NYECKUE U XMMHUUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ MoilyueHue, (PU3NYeCKue U XUMHUYECKHE
cBOMcTBa (0OLIME KakK TNPEACTaBUTENs Kiacca KHUCIOT U cleuuduyecKkue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMSI B KAUECTBE MUHEPATIbHBIX Y100pEHUH.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpesibl COETMHEHUSMU a30Ta (KUCIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, NOYBbl M BOJOEMOB). Docdop, amIOTPOIHBIE
monupukammu Gocdopa, pusnueckne u xumudeckue cBoiictBa. Oxcua gochopa
(V) u dochopnas kucnora, GpusMYecKHe U XMUMUYECKUE CBOWCTBA, MOJYYCHUE.
Hcnons3oBanue GpocdartoB B Ka4eCTBE MUHEPAJIbHBIX y100pEHUIA.

OOmas xapakTepuctuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHH OKUCIEHUS. Y TJIepO/, aJUIOTPOITHbIE MOAU(UKALIIH,
pacnpocTpaHeHUE B MPUPOAE, PU3NUYECKHE U XMMUYECKHE CBOWCTBA. AcopOLus.
Kpyrosopor yraepoga B mnpupoje. Oxcuabl yriaepoaa, UX (QU3MYECKUE HU
XUMHUYECKUE CBOMCTBA, [JEHCTBHE HAa JKUBBIE OPraHU3MBbI, IIOJyYCHHE W
IpUMEHEHHE. DKOJIOTUYECKUe MpoOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (I1V),
TUI0TE3a IIO0ANIBHOIO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3(P¢eKT. YronbHas
KHCIIOTAa U €€ COJM, UX (PU3NYECKHE W XHMHYECKHE CBOWCTBA, IMOIYYEHUE H
npuMmeHenue. KauecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CEITLCKOM XO035HCTBE.

[lepBoHavabHbBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TIUIEPUH, YKCYCHasl KUCIIO0TA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEQPTH),
IPOAYKThl UX mepepaboTku (O€H3MH), UX poJib B OBITY W HPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpaxX, OelKax, yrieBojax — U ux
polM B JKM3HM 4eJOBEKa. MarepuaJbHOE €AMHCTBO OPraHHYECKHX U
HEOPTraHUYECKUX COCTUHEHUN.

KpemHunii, ero ¢u3znueckue W XUMUYECKHE CBOWMCTBA, TMOJYyYECHHUE H
npuMmenenue. CoequHeHus KpeMHUs B ipupojie. OOuiue mpeactaBieHus 00 OKcuie
kpemuus (IV) u xpemuueBoit kucnore. CHIMKAThI, X UCIOJIH30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHelne CTpOUTENbHBIE MaTepHalbl: KepaMHUKa, CTEKIIO,
IEMEHT, OeToH, kene300eroH. [IpoGnembl  Ge30macHOr0  HMCMHOJIb30BAaHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa3I[0OB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MPOBEICHUE KAaUeCTBEHHBIX PEAKIUi Ha XJIOPUA-UOHBI U HAOIIOJEHUE MPU3HAKOB



UX TPOTEKAHMsI, OMBITHI, OTpaXKaolUe (PU3NYECKUE U XHMHUYECKHE CBOICTBa
raJIOTEHOB M WX COEIMHEHHM (BO3MOXXHO HCHOJB30BAHHE BUIECOMATEPUAIIOB),
O3HAaKOMJICHHE C 00pa3aMu XJIOpUI0B (raloreHUI0B), O3HAKOMJIEHUE ¢ 00pa3liaMu
ceppl M €€ COEIUHEHUAMH (BO3MOXKHO HCIIOJIb30BAaHUE BHUIECOMATEPUAIIOB),
HaOII0IeHNE Tpoliecca OOYTIMBaHMSI caxapa Mo AeMCTBUEM KOHIIEHTPHUPOBAHHOM
CEpHOM KHCIJIOThI, U3YYEHUE XUMUUYECKUX CBOWCTB pa30aBIIEHHON CEPHON KHCIIOTHI,
MIPOBE/ICHNE KAaUeCTBEHHOM peaKIuu Ha CyJb(aT-uoH U HaOIIOJEeHUE MPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYEeCKUMU CBOMCTBaMU a3oTa, ¢ochopa U ux
COEIMHEHUI (BO3MOXHO HCIIOIb30BAaHUE BHJIEOMATEPUANIOB), 0Opa3laMy a30THBIX
u (ochopHBIX yI0OpeHUi, TOyYeHHE, COOMPAaHKe, PACllO3HABAHUE W H3yUYCHHE
CBOICTB aMMHaKa, IMPOBEIACHUE KAuYE€CTBEHHBIX pPEAKUMd Ha WOH aMMOHUS H
docdar-uoH W U3yYEHHE [PU3HAKOB MX MPOTEKAHUs, B3aUMOJEHCTBHE
KOHIIEHTPUPOBAHHON a30THOW KHUCJIOTBI C MEIbI0 (BO3MOYKHO HCIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB), HU3YYEHUE MOJENIEH KPUCTALIMYECKUX PEIIETOK aiMasa,
rpadura, (QymiepeHa, O3HAKOMJICHHE C MPOIECCOM aJCcOpOLMH PACTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIVIEM K YCTPOMCTBOM IIPOTHBOrasa, IOJYYECHHE,
coOupaHue, pacrno3HaBaHUE M U3yUYEHUE CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U CHJIMKAT-UOHBI U W3YYEHHUE MPU3HAKOB UX
POTEKaHUsl, O3HAKOMJIEHHE C TPOAYKUMEH CHIMKATHOW MPOMBIILIEHHOCTH,
pelIeHre SKCIEePUMEHTANBHBIX 3a/ad M0 TeMe «BakHeillline HeMeTaibl U UX
COCIUHEHUSD).

MeTaJiibl 1 MX COeIMHEHUSA

OO1rast XapakTepUCTUKa XMMHUECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nonoxeHus B Ilepuommueckoin cucreme xumudyeckux asnemeHtoB J[. .
MenneneeBa u ctpoeHuss aromoB. CTpoeHuEe METauioB. MeTtammyeckas CBA3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  pemeTka.  DJIEKTPOXUMHYECKHA  PAL
HaMpsHKeHUH MeTauioB. OU3NYecKrue U XUMUYECKHUE CBOMCTBA MeTaiuioB. O0mmue
criocoObl monydeHus MeTaioB. [loHsATHE O KOpPpO3UHM METAIOB, OCHOBHBIE
CHOCO0BI 3aIUTHI MX OT KOppo3uu. CriiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a)
Y UX IPUMEHEHUE B ObITY U MPOMBIIILIEHHOCTH.

[Ilenounbie MeTAIIIBL: MOJOXKEHUE B lleproanueckor CUCTEME XUMUYECKUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HaXOXKJIEHUE B IPUPOJIE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUIIBI U
TUAPOKCUIBl HaTpusi W Kanus. [IpuMeHeHMe WIEIOYHbIX METaUIOB M UX
COEJIMHEHUMH.

[IlenoyHO3EMENBHBIE METAUIBI MarHud W KAJIbLUMWA: TMOJOXEHUE B
[Tepnoanueckoit cucreMe xumudeckux 31eMeHToB J[. 1. MeHnneneeBa, CTpoeHUE UX
aTOMOB, HaxX0XJAeHUE B npupoae. usznyeckne 1 XUMUYECKHUE CBOMCTBA MarHus 1



KaJiblusl. BaxkHeiinme coequHeHns Kanbius (OKCUJT, TUIPOKCHI, COJIN). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHECHUS.

AmomMuHUN: TIosioxkeHue B [lepuognyeckoi cucteMe XuMUYECKUX JIEMEHTOB
. . MengeneeBa, CTpOCHHME aTOMa, HaxXOXIeHUE B mnpupoac. OuU3NYECKue M
XUMHUYECKHE CBOMCTBA alfOMHHUSA. AM(POTEpHBIC CBOMCTBA OKCHAA M THIPOKCH]IA
AJTIOMUHUS.

Keneso: nonmoxenue B [lepuoauueckon cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHME aroma, HaxXOXKICHHE B npupome. Pu3nvecKue Hu
XUMHUYECKUe CBOMCTBA xkene3a. OKCubl, TuApoKcu bl u cou xxenesa (1) u sxenesa
(1), ux coctaB, CBOMCTBA U MOJIyYEHUE.

Xumuueckuii IKCnRepumMeHm

O3HAaKOMJIEHHE ¢ oO0pa3llaMd METaJlIOB M CIUIaBOB, MX (U3UYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUAIOB), OCOOCHHOCTEW B3aUMOJCHCTBUSA OKCHIA
KaJIblIU U HATpUsi C BOJOH (BO3MOXXHO HCIIOJIb30BAHUE BHUCOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  WCIOJIb30BAaHME  BHJCOMATEPHATIOB), MPU3HAKOB  IPOTCKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MarHHsI, KAJIbIUs, AIIOMUHUS, ITUHKA, xere3a (1)
u skenesa (I1), menu (1), HaGmromeHue W OMHCAHHE IPOLIECCOB OKpAIIMBAHHS
IJIaMEHU HWOHAMHU HATpHs, Kaiusg W Kaiblus (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB T'UIPOKCH 1A ATIOMUHUS U
TUJIPOKCHA LIMHKA, PEIICHUE KCIEPUMEHTAIbHBIX 33/1a4 Mo TeMe «BaxHeunime
METAJIJIbl U KX COECTUHEHHUSD.

XuMus U OKpY:KawIuas cpeaa

BemecTtBa m Marepuanbl B NMOBCEJHEBHOW JKHM3HM 4YelnoBeka. be3omacHoe
UCITIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuil B ObiTy. [lepBas momorrs npu
XUMHUUYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXarollend cpeabl (TmpenenbHas TOMyCTUMAst
KOHIIeHTpaius BeuecTs, nainee — [1/IK). Ponp xuMun B pelieHnH 3K0JIOTHYECKUX
npooeMm.

Xumuyeckuui IKcnepumenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIUIABHI METAJUIOB, MOJIMMEpPHBIS
MaTepHabl).

Mesicnpeomemmnswie ceéa3u

Peanuzanusi MeXNpeIMETHBIX CBsi3ed Mpu HU3ydeHUH XuUMUU B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1Iue ecTecTBEHHO-HAyUHbIE MOHSTHSA: HAy4YHBIA (pakT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccuukamus, TMepUOTUIHOCTh, HAOIIOJICHNUE,
DKCIIEPUMEHT, MOJCTUPOBAaHUE, HW3MEPCHHE, MOJCNb, SBICHUE, MapHUKOBHIM
s peKT, TeXHOIOTHS, MaTEPHAIIHI.

dwusuka: MaTepus, aTOM, SIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIHI,
PaMOaKTUBHOCT, MOJIEKYIa, AIEKTPUUIECKUN 3apsi, TIPOBOTHHKH,
MOJYNPOBOJHUKH, JUAJEKTPUKU, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBa, I'a3, pacTBOP, PACTBOPHUMOCTh, KPUCTAJUTMUECKAs
pemérka, CruiaBbl, (pU3MYECKHE BETUYHMHBI, SAMHHIIBI U3MEPEHUS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢ortocuntes, apixanue, Ouocdepa, 3KocucTEMa, MHUHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIIbI, TOPHBIEC TOPOJIbI, TTOJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yNbTaThl OCBOCHUS TPOTPAaMMBl OCHOBHOTO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YeHHMsS XHMHHM B €IMHCTBE Y4YEOHOW U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMHU
COL[MOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMHM, HPUHSATHIMU B
oOIIecTBe MpaBWJIaMd W HOPMaMH TIOBEJCHHS U CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIUN 00YUYaIOIINXCS.

JIuyHOCTHBIE  pe3yJbTaThl  OTPAKAIOT  TOTOBHOCTh  OOyYarolIHUXCA
PYKOBOACTBOBAaTbCS ~CHUCTEMOW IIO3UTUBHBIX LEHHOCTHBIX OpPHUEHTALMUA W
pacIIMpPEHUE OIbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOTO BOCTIMTAHMUS:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUUECKOMY
Y HAy4YHOMY HACJIEIUIO, NOHMMAaHHS 3HAYCHUS XHMUYECKOM HAyKU B KU3HU
COBPEMEHHOT0 O0O0IIeCTBA, CIOCOOHOCTH BIAACTh JOCTOBEPHON HHQOpMalUen o
MEPEIOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

IPEJCTABJICHUS] O COLHAIBHBIX HOPMax M IIPaBUIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIEAOBATENIbCKOM, TBOPYECKOW WM APYrMX  BUOAX
JeSATETbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM MAESITEIBHOCTH TMPHU
BBITIOJIHGHUHU YYEOHBIX, TIO3HABATEIBHBIX 3a7a4, BBITOJIHCHUH XUMHYECKUX
AKCTIEPUMEHTOB, CO3aHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
Y B3aMMOIIOMOIIIH B MPOIECCE ITON yUeOHOM AeATeIbHOCTU, TOTOBHOCTU OIICHUBATh
CBO€ TMOBEACHUE W TIOCTYNKHM CBOMX TOBAPUIIEH C TMO3ULMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIIEACTBUM NTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE W XMMHYECKOU PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTAaBJISIOIIUE
OCHOBY JIJIs TIOHMMAaHUSI CYIIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOJBI, B3aUMOCBS3SAX YEJIIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XMMHH B MO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOAUMBbIC sl OOBSICHEHHS HAOJFOAAEMBIX TPOIIECCOB U SBJICHUH,
MO3HaBaTeNbHON, MH()OPMALIMOHHOW W YUTATEJILCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENILHONW Pa0OThl ¢ YYEOHBIMU TEKCTaMH, CIIPABOUYHOMU



JUTEPATypOi, JOCTYNHBIMU TEXHUYECKHUMH CpPEICTBaMU HH(OPMAIMOHHBIX
TEXHOJIOT UM,

uHTepeC K OOyYEHHI0O W TIO3HAHMIO, JIOOO3HATENBbHOCThb, TOTOBHOCTH H
CHOCOOHOCTP K  €aMOOOpa30BaHWIO, MPOEKTHOM M  HCCIEN0BATENbCKON
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBIEHHOCTH M YpOBHS OOydeHHUs B
JaJIbHEHIIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 310POBBSI:

OCO3HAHME IICHHOCTH JKW3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKHA Ha 3[0POBBIA 00pa3 KU3HU, OCO3HAHHE IOCIEICTBUN H
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS AJIKOTOJISl, HAPKOTUKOB, KYpEHHUSI),
HEOOXOJUMOCTH COONIIOJIEHUsI TpaBUi  O€30MacHOCTH TMPU  OOpalleHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PeaJIbHOM JKU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPaKTHUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3audHoro poja,
YBa)KEHUE K TPYAY U pe3yibTaTaM TPYLOBOM JAESITEIBHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAHMM 1O  XUMHUHM, OCO3HAHHBIA  BBIOOD
WHIUBUYAIbHOM TPAaeKTOPUU MPOAOJKEHUS 00pa30BaHus C YUYETOM JTUYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIemHOM Npo(eCCHOHATIBHON AEATEIbHOCTU U PA3BUTHS HEOOXOIUMBIX YMEHU,
TOTOBHOCTH aIalTUPOBATHCA B MPO(ECCUOHATBHOU CPEAE;

6) IKOJIOTHYECKOTO BOCTIMTAHUS:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOLIEHHUE K MTPUPO/IE KaK UCTOUYHUKY KU3HU
Ha 3emJile, OCHOBE €€ CYLIECTBOBAHUS, INOHMMAaHWE LEHHOCTU 3I0pOBOrO0 M
Oe3zomacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
¢uznyecKkoMy M TICUXUYECKOMY 3J0POBbIO, OCO3HAHHME IIEHHOCTH COOJIOJCHMS
paBuJ OE30MACHOTO TIOBEJICHUS TP paboTe C BEIIECTBAMU, a TAK)KE B CUTYalIUsX,
YTPOXKAKOLIUX 30POBBIO U )KU3HU JOJEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJTy4aeMble MPU U3YYEHUU XUMHH, IJIs
peleHns 3a1a4, CBA3aHHbIX C OKPYKaloled MIPUPOIHON CPENOM, JJIsl TOBBIIECHUS
YPOBHSI  3KOJIOTUYECKOW  KYJbTYpbl, OCO3HaHHA [JIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M MyTed HMX PEIIeHUs] MOCPEICTBOM METOJO0B XHMUH,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJCTBOBAaTHCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMAJILHON IIPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MmeTanmpeIMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBbIE MJIs
(dbopMUpOBaHUS MUPOBO33PEHHUS OOLIEHAYYHbIE TOHATHUS (3aKOH, TEOPUsl, IPUHIIHII,
rumnore3a, (¢akT, cHUcTeMa, TMpolecc, OHKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpEAMETax M IO3BOJSIOT Ha
OCHOBE 3HaHUHN M3 ITUX MPEeAMETOB (POPMUPOBATH MPEJCTABICHUE O LEIOCTHON



HAyYHOW KapTUHE MUPA, U YHUBEPCATbHbBIE YUeOHbIC ACHCTBUA (TI03HABATEIHHEIC,
KOMMYHUKATHUBHBIC, PETYISTUBHBIE), KOTOpbIE OOeCleynuBaloT (HopMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IIJITAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOM
NESATETbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue J1elicTBUA:

YMEHHUSI HCMOJIb30BAaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWM: PacKPBIBaTh CMBICT XMUMHYECKUX TMOHATHHA (BBIIETSATH WX XapaKTEPHBIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEPUH ISl KiIacCU(PUKAIMK XUMUYECKUX BEIIECTB MU XUMHUYECKUX PEaKIIHi,
YCTaHABJIMBATh MPUYHMHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaAMHU H3yUCHUS,
CTPOUTH JIOTUUECKUE paCCYXKJEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHM),
JieaTh BBIBOJIBI U 3aKITIOYCHUS;

yMEHUE TMPUMEHATh B TMPOIECCe TMO3HAHUS TMOHATUS (TIPEIMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIU, UCIIOJIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUK MOJICJIbHBIC MPECTABICHUS —
XUMHUYECKUW 3HAaK (CUMBOJ JJIEMEHTA), XUMHUYecKas (opmysia U YypaBHEHHUE
XUMHUYECKON peakiuu — MpU pelieHuH y4yeOHO-TI03HABATENbHBIX 33j1a4, C YYETOM
ATUX MOJIENIbHBIX TPEJICTABIICHUN BBISBJIATH U XapPAKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKN U3y4aeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYCCKUX PEaKIIHH,
BBIABJISITE  OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YUAEMBIX TPOIIECCAX U SBICHUSIX.

ba3zoBble ncciaenoBare/ibCKue 1eiiCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTaBJIEHHBIE BOMPOCHl B KayeCTBE WHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI 17151 GOPMUPOBAHUS TUIIOTE3BI 11O MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

NpUOOpPETEeHNE OIbITa IO TUTAHUPOBAHUIO, OPTraHU3AIMU M TMPOBEICHUIO
YYEHMUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a XOJOM Tpollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (opMyIUpoBaTh 0000IIECHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Padora c undgopmanmeii:

yMEHHUE BBIOWpATh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM TMPEACTABICHHUSI, TOJIyYaEMYIO0 U3 Pa3HBIX UCTOYHUKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XHUMHUYECKOTO COJEP)KaHMs, CIPABOYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTHYECKH OIICHHBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE TPUMEHSTh Pa3IMYHbIE METOIBI W 3aIPOCHI TIPHU MOWCKE U 0TOOpE
uH(GOpPMAIUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJUMBIX JUIsl BBITOJHEHHUS
y4eOHBbIX W TIO3HABATEIbHBIX 3a/1a4 ONMpPEAeNEHHOTO TUMa, MTPUOOPETEHUE OIbITa B
0o0JaCTH  UCHOJIb30BaHUS  MH(DOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYPON aKTUBHOTO MCTOJIb30BAHUS PA3TUYHBIX MIOUCKOBBIX CUCTEM,
CaMOCTOSATEIILHO BBIOMPATh ONTUMAILHYIO (POpMY MpeCTaBICHUS HHHOPMAITIH U
WUIKOCTPUPOBATh pEIIAeMble 3aJa4d HECJIOXXHBIMH CXEMaMH, IHArpaMMamu,
JIpyruMu opMamMu TpaduKi U UX KOMOUHALIUSIMU;

YMEHUE UCIIOJIb30BaTh MW AHAJU3MpPOBaTh B Ipolecce Y4eOHOU W
WCCJIEIOBATEILCKONU JEATETLHOCTH MH(POPMAIUIO O BIUSHHUH MPOMBINIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HA COCTOSIHUE OKPYXAIOLEH HPUPOIHOU
Cpelbl.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

YMEHHUS 33]1aBaTh BOMIPOCHI (B X0JI€ AUAJIOTA U (WJIK) TUCKYCCHUH) TIO CYIIECTBY
oOcyX/aeMol TeMbl, (QOPMYJIHPOBATH CBOU TMPEMIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1a4u;

YMEHUSI  TIPEACTAaBISATH  IOJYyYEHHBIE  pE3yJbTaThl  I[MO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M NHUCBMEHHBIX TEKCTaX; JeJiaThb IPE3CHTALHNIO
pPEe3yIbTAaTOB BBHITIOJIHEHUS] XMMHUYECKOTO SKCIEPUMEHTa (J1abOpaTOpPHOIO OIIbITA,
JabopaTopHOI pabOTHI IO UCCIEOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO0 COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIENOBATENbCKOW  JEATEIbHOCTH  IMPU  PEHICHUU
BO3HMKAIOIIMX MPOOJIEM Ha OCHOBE yd€Ta OOIIMX HHTEPECOB U COTIACOBAHMS
no3unui (00CyX aeHusl, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbDY, KOOPJIWHAIIUSA
COBMECTHBIX JICICTBHH, OIPEICICHUE KPUTEPUEB IO OIEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEJIbHO OMpPEAEATh LENH AESTEIbHOCTH, IUIAaHHUPOBATD,
OCYIIECTBJISATh, KOHTPOJIMPOBATH U NMPU HEOOXOJIUMOCTH KOPPEKTHPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PEeKTUBHBIE CIIOCOObI PEIICHUs YUYEOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSTENbHO COCTaBISATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM JEUCTBUM TP BBIIOJIHEHWM 3aJaHUM C YYETOM
MOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKITUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW II€JIM, YMEHHUE
MCITIOJIb30BATh ¥ AHAJIM3UPOBATH KOHTEKCTHI, IPEIJIaraéMble B yCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
cCollep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHOM paboueld MporpamMmoi,
BBIJICJISIFOT: OCBOEHHBIE 00YYaIOITUMUCS HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI



NEUCTBUN, crHenupuIecKue s NpeAMETHOW o0macTu «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  IOJYyYEHUI0 HOBOIO 3HAHUSA, €ro HHTEPHpETAINH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbie pe3yabTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATHh CMBIC OCHOBHBIX XMUMHUYECKHX TOHSTHH: aTOM, MOJIEKYJa,
XUMHUUYECKUN HJIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMECHh
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPUILIATEIHLHOCTh, CTEICHb
OKHCIICHUS, XMUMHUYECKasl peakius, KiaccupUKalus peakiuid: peakiuu
COCIMHEHUS, PEaKUUU PAa3JIOKEHUS, pEaKUWU 3aMEILICHHS, PEAKIHUU
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
SAJIpO aToMa, JIEKTPOHHBIN CJION aToOMa, aTOMHas OpOUTaNb, paInyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpHAs KOBAJEHTHAs CBSA3b, MOHHAs
CBS3b, HWOH, KaTHOH, aHHWOH, PacTBOpP, MaccoBas [0S BELIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYECKUX TMOHATHA U
MPUMEHSThH 3TU HOHATHUS MIPY ONMCAHUH BEUIECTB U UX MPEBPALLCHUI;

e HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMUKY JUIsI COCTaBjieHUS (opmy
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUK;

e OIPEACNATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHCIIEHHS  DJIEMEHTOB B  OMHApHBIX  COCIMHEHMSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAeIEHHOMY KJIacCy COCIWHEHHUH TI0
dbopmynaMm, BHUJ XUMHUYECKOM CBs3M (KOBAJICHTHasT W HWOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUUYECKUX DAJIEMEHTOB OT MX ToJioxkeHusi B llepuonndeckoit cucreme,
3aKOHOB COXPAaHEHHWs MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TaOmmuHyio (opmy Ilepuognyeckoit
CUCTEMbl XHWMHYECKHUX DJEMEHTOB: pa3nyaTh TMOHITUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnodounast noarpymnmna (b-rpynna)», mansie u
OOJIbIIINE TIEPUOMBI, COOTHOCHUTH OOO3HAYECHUsS, KOTOpPhIE HMMEIOTCS B
tabmuie «llepuomuueckas cucremMa XuMUYeckux odnemeHtoB JI. .
MeHieneeBay ¢ YUCIOBBIMU XapPAKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps Apa, o0IIee YHCIO FIEKTPOHOB U
pacrpejiefieHue UX MO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUECKUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YMCIy U COCTaBY YYacTBYIOIIUMX B peakluu
BEILIECTB, 0 TEIIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBAa BEIECTB
pa3IMYHBIX KJIACCOB, NOJATBEPXkAAsi ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMUYECKHX IMPEBpallCHU B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0O XUMHUYECKOIO 3JEMEHTa M0 (QopMylie COECIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOJIUTH PACYETHI IT0 YPABHEHUIO
XUMHYECKOUN pEeaKIIny;

NPUMEHSATH OCHOBHBIE ONEPALIMH MBICIUTEIbHOMN JAESITENbHOCTH — aHAJIN3 U
CHUHTE3, CpaBHEHHE, OO0OOIeHHe, CHCTEeMaTU3allri0, KiacCUu(pUKAIHIO,
BBISIBJICHUE NPUYUHHO--CIEACTBEHHBIX CBA3EH — JUIsl M3Y4YECHUSI CBOMCTB
BEIIECTB M XMMHMYECKUX PEAKLUUH, €CTECTBEHHO-HAyYHBIE METOMbI
NO3HaHUs — HAOJIOJIEHUE, W3MEpPEHHE, MOJEIMPOBAHUE, HKCIEPUMEHT
(peaJIbHBIM U MBICIICHHBIN );

CJIeIOBaTh MpaBUiIaM MOJIb30BAaHUS XUMHUECKOU OCY0M U TaO0OPaTOPHBIM
o0opyZ0oBaHMEM, a TakXKe IMpaBUjiaM OOpalleHusi C BelIeCTBaMU B
COOTBETCTBHUM C HWHCTPYKIIMSIMHA 110 BBITIOJIHEHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYSHHUIO U COOMPAaHUIO ra3000pa3HbIX BEILIECTB
(BomopoJia M KHUCJIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpPEAEIEHHON
MacCOBOM JIOJIEM PaCTBOPEHHOIO BEWIECTBA, IUIAHUPOBATh M NPOBOJUTH
XUMHUYECKHE IKCIIEPUMEHTHI IO PACHO3HABAHHUIO PACTBOPOB WIEJIIOYEN U
KHUCIJIOT C TTOMOIIbI0 HHAUKATOPOB (JIakmyc, (heHOI(pTaIeHH, METUIIOPAHK

U ApyTHE).

K xoHiry o0yuenus B 9 kjacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

pacKpbpIBaTh CMBICII OCHOBHBIX XHMHYECKUX MOHATHA: XUMHYECKHM
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peakius, XUMUYECKasi CBsI3b, TEIUIOBOM 3 deKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, JJIEKTPOIUTHYECKAs JMCCOLMALNS, PEaKUUd HOHHOIO
oOMEeHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTHMbIE U



HEOOpaTUMBbIE pEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, AJJIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBSI3b (xoBajIeHTHas, MOHHAas,
MeTaNIn4yecKas), KpucTajuimueckas pereéTka, Koppo3usi METAILJIOB, CILJIaBhI,
CKOPOCTh XMMHUYECKOUN peaKklnu, MPeIeIbHO JOMyCTUMas KOHIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHSITHUU H
MPUMEHSIThH 3TH HOHSATHUS MIPYU ONMUCAHUM BEIIECTB U UX MPEBPAICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JUIsl COCTaBjieHHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINA;

ONPENIECNATh BAJIGHTHOCTh U CTEIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJacCy COEIMHEHHH 1Mo (opmysiaM, BUJ XUMUYECKOH
CBsi3u (KOBaJCHTHAs, HWOHHAs, METAIMUECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsij MOHA 10 XUMHUYECKOU (opmyJsie, XapakTep Cpeabl B
BOJIHBIX PAcTBOpax HEOPTraHUYECKUX COCAUHEHUM, THUI KPUCTAILTAYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBate cMmbici llepuonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TIOHMMAaHWE: OMNHUChIBATh M XapaKTepU30BaTh
Tabnuunyio Gopmy Ilepuogudeckoil CUCTEMbl XUMUYECKUX DIIEMEHTOB:
paznuyaTh MOHATHS «rJaBHas mnoArpynna (A-rpymnma)» U «1moOodHas
noarpynna (b-rpynma)», manbie ¥ OOJbIIME MEPHUOJBI, COOTHOCHUTh
0003HaYeHUSI, KOTOPhIE UMEIOTCS B IIEPUOANUECKON TaOJIUIIE, C YUCTIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB U
3apsan  sApa, OOLIee YHWCIO JJIEKTPOHOB U pacHpelereHre HX II0
AIIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB D3JIEMEHTOB M MX COCIMHEHUH B Mpejenax MallbIX MEepUOAOB U
TJIABHBIX MOJATPYIII C Y4ETOM CTPOCHHS UX aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUYECKHE AJIEMEHTHI, HEOPTAHUUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHMCIy W COCTaBy YYACTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIUIOBOMY 3P (PEeKTy, MO U3MEHEHHUIO CTEIECHEH OKUCIIEHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME M CHEHU(PUICCKAEC XUMHUUYECKUE
CBOMCTBAa TPOCTBIX U CJOXHBIX BEIIECTB, MOATBEpPXkAasi OMNUCAHHE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW AHCCOLMAIMUA  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWi, MMOATBEPKIAOIINX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3U MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEACTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKaHUS XUMHUYECKHX IMPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MaCCOBYIO JIOJI0 XMMHYECKOrO0 »JJEeMEHTa 1o (opMyse COeauHEHHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOIUTH PAcUEThI IO YPaBHEHUIO
XAMHUYECKON PEaKIUY;

COOJTI0IaTh TIPaBHIIA MMOJIB30BAHUS XUMUYECKON TTOCYI0H M TAOOpaTOPHBIM
o0opy/ioBaHMEM, a TakKe TMpaBuja OOpalleHusi ¢ BElIeCTBAaMU B
COOTBETCTBHM C MHCTPYKIIMSAMHM II0 BBINOJHEHUIO J1A00paTOPHBIX
XUMHUYECKHUX OTBITOB IO MOJYYCHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(aMMuaka M yrieKkucioro rasa);

MIPOBOJIUTH PEAKITUH, IOATBEPKIAFOIINE KAaUeCTBEHHBIA COCTAB Pa3IMYHBIX
BEIIIECTB: PACIIO3HABATh OIBITHBIM ITYTEM XJIOPHA-, OpOMUI-, HOJHUI-,
kapOoHat-, (ocdar-, cuamkar-, cyiabdar-, THAPOKCHUA-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI HM3YYCHHBIX METAJIJIOB, NMPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTraHUICCKUX BEITICCTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICTUTEIILHON ACATEIHPHOCTH — aHAIIA3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMATU3AI|IO, BRISIBICHHUE TPUIMHHO-
CIICJICTBEHHBIX CBSI3€H — JJISI M3YyUYCHHS CBOMCTB BEIIECTB U XUMHUYECKHUX
peakmuii, eCTECTBEHHO-HAyYHbIE METOAbl TIO3HAHUS — HaAOIIOACHHUE,
U3MEpPEHHEe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeanbHbIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

Ne

HaumenoBaHue pa3jiesioB u

KoanuecTBo 4acoB

KonTposabHbie

IIpakTHyeckue

duekTpoHHbIE (LM POBbLIE)

n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypChl
padoThI padoThI
Pa3nen 1. [lepBoHavajibHble XUMHYECKHE TOHATHSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU AEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJlioBeKa
19 BeitecrBa 1 xumMu4eckue 15 1 bubnnorexa [JOK
' peakuun https://m.edsoo.ru/7f41837¢c
Htoro no paznemny 20
Pa3nen 2. Baxkneiiue npecTaBuTe M HEOPraHMYECKUX BEIIECTB
51 Boznyx. Kucnopon. Ilonsitue 5 bu6muoreka [IOK
' 00 okcuIax https://m.edsoo.ru/7f41837¢c
Bonopoa.llonstue o kuciaorax bubmmnoreka [JOK
2.2 8 1
U CONAX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nuorexa [IOK
' OCHOBaHHUAX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 bubnmnoreka [JOK
' HEOPraHUYECKUX COEAUHEHHI https://m.edso00.ru/7f41837c
Hroro 1o pasuery 30

Pasnen 3. [llepnoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaeneeBa. CTpoeHue aTOMOB.
Xnanecxaﬂ CBA3b. OKI/ICJII/ITe.]ILHO-BOCCTaHOBI/ITeJIbHI)Ie pealcunn



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

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema

bu6nmorexa [IOK

31 xumprrieckux oemenros J. 1. ! https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue
aroma
XuUMHYeECKasa CBI3b.
3.2 OKHUCIIUTENBHO- 8 buGnnorexa LIOK
' https://m.edso00.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKIHH
bubnuorexa [JOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmaorexa ITOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM undposbIe
Ne n/m P Konrpoabnsie | IIpakTHyeckue (1udpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3nen 1. BemecTBO M XUMHYeCKHE peaKIIuu
11 [ToBTOpeHue U yriydiieHne 3HaHui 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3/ielioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLINAIIHS. 8 1 1 bubnuorexa [JOK
' XUMHYECKHE PEaKIuy B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeraJiIbl M UX COeIMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX bubnmnoreka [JOK
2.1 4 1
anemeHToB VIIA-rpynmsl. ["'amorensr https://m.edsoo.ru/7f41a636
OO0m1as xapakTepucTUKa XUMHUUECKUX
2.2 antemeHTOoB VIA-rpynmel. Cepa u e€ 6 bubmorexa [TOK
' PYTHSL. &P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-Tpymmsl. A30T, pochop u ux 7 1 bubmorexa HOK
' ' ’ https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
24 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmorexa HOK
' 3 PYHHEL- pol https://m.eds00.ru/7f41a636
KPEMHUH U UX COCIMHCHHUS
Hroro no pazneny 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

Paszgea 3. Mera/uibl 4 UX COeAMHEHUSA

. bu6mmoreka [IOK
3.1 Obmpe CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxxueiimme MeTanibl U X COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumusi 4 okpy:Kamomas cpeaa
4.1 BemecTBa 1 MaTepHainl B )KU3HH YeJI0BEKa 3 bubnmorexa LHOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMs 3 Bubmorexa TOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi = oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 IIpeamer xumun. Poss xumuu B 1 05.09 bubnuoreka [IOK
JKU3HK YenoBeka. Tena u BeniecTa ' https://m.edsoo.ru/ffod210c
5 [TonsiTue 0 MeTO1axX O3HAHUSA B 1 06.09 bubmmoreka [JOK
XUMUH ' https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUN U TIPUEMBI 1 12.09 bubnmnoreka [JOK
o0Opalenus ¢ 1a00paTOpHLIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CriocoObl bubmmoteka [IOK
4 5 1 13.09
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Paznenenue cMmeceli (Ha mpum 1 19.09 bubmorexa [JOK
A3AICIICHHC CMece . puMepe ' https://m.edsoo.ru/ff0d28c8
OYUCTKU OBapEHHOM COJIN)»
bu6nuorexa [IOK
6 A 1 20.09
TOMBLH MOJICKYIIH https://m.edsoo.ru/ff0d2a6c
XUMHYECKHUE DJIEMEHTHI. 3HAKU bubmuorexa [JOK
. 1 26.09
(CMMBOJIBI) XUMHUUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmorexa [{IOK
8 II 1 27.09
POCTHIE 1 COKHHIE Bellectna https://m.edsoo.ru/ff0d2a6c
bu6nunoreka [JOK
9 A - 1 03.10
TOMHO-MOJIEKYJIIPHOE yUEHHUE https://m.edsoo.ru/ff0d2d50



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 ITOCTOSTHCTBA COCTaBa BCIICCTB.

bub6nmoreka [IOK
10 Xumuueckas popmyia. BaareHTHOCT 04.10
$opwy. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX JICMEHTOB
OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
11 10.10
OTtHocuTeNnbHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO 11.10 bubmuorexa [JOK
3JIEMEHTa B COCAMHEHUU ' https://m.edsoo.ru/ff0d350c
13 KonuuectBo BeniectBa. MoJib. 17.10 bubmuorexa [JOK
Monspnas Macca ' https://m.edso00.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKUE SIBJIICHUS. 18.10 bubnuorexa [JOK
Xumuyeckas peakius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUS MPOTEKAHUS 2410 bubmmoreka [JOK
XUMHYECKUX PEAKIUiA ' https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. 25 10 bubnmoreka [JOK
XUMHUYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
BrruncieHust KOJIMYeCTBa, MacChl
17 BEIECTBA 10 YPaBHEHUSIM 07.11 bubmorexa LOK
P . ' https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHA
Knaccudukanms xumuaeckux
18 €aKIuii (COeTMHEHMSI, PA3TIOKEHHS 08.11 brbmmorexa [OK
p P ’ ' https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoOMOHOCOB — y4€HBIii-
19 SHUMKIJIONETUCT O606yl?_leHI/Ie u 14.11 bubmorexa [JOK
' . ' https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIUs 3HAHHUH
20 KonTponbnas padora Nel o reme 1511 bubmuoreka [IOK

«BeIIIeCTBa U XUMHUYCCKUEC PCAKITUN

https://m.edsoo.ru/ff0d4290



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
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https://m.edsoo.ru/ff0d4290

Bo3nyx — cmech razon. CocraB

bub6nmoreka [IOK

21 .K — DIIEME 21.11
BO3AYXa. BACIOPOA — STEMEHT H https://m.edsoo.ru/ff0d448e
npoctoe BemiectBo. O30H
duznyeckue 1 XUMHYECKHE CBOIICTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS 22.11 bubmmorexa [JOK
p P ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcuaax
CriocoObI TOTy4eHHST KUCTIOpoa B
23 J1a00paTOPHH U MIPOMBIILIEHHOCTH 28.11 Bubmaorexa ITOK
parop P ' ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kuciopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKuuu, MOHITHE O 2911 bubnmnoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, K30- ' https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYCCKUX PEAKITUIX
TomnmuBo (HedTh, YTOJIb U METAH).
25 3ar }I3HCI§I/I6(1];03,ZLyra CHOCOOBI Zro 05.12 buGnnorexa LIOK
p yxa, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckast pabora Ne 3 o reme
26 «[Tonyuenne u cobupanme 06.12 bubmorexa LOK
i P . ' https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYEHHE €T0 CBOMCTBY
97 Bonopon — aneMeHT u mpocToe 1512 bubmmorexa LIOK
BellecTBo. Haxoxnenue B mpupone ' https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA 13.12 bubmmoteka [IOK
Bojopoaa. [Ipumenenne Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [JOK
29 ITonsaTHEe 0 KHCIOTAX U COIIX 19.12
https://m.edsoo.ru/ff0d50d2
Croco05I TToJIyUYeHNsT BOAOPOa B
30 ya JIOPO/T 20.12 bu6nunorexa [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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[IpakTrueckas padota Ne 4 o Teme

bub6nmoreka [IOK

31 «ITonydenue u cobupanue Bo1opoa 26.12
yi _ P AOPOAA, https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE €r0 CBOHCTBY
32 Mounsipablii 00BEM ra3oB. 3aKOH 2712 bubnmoreka [JOK
ABoraapo ' https://m.edsoo.ru/ffod542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEILIECTBA ra3a 10 €ro U3BECTHOM 09.01 bubmmorexa [IOK
o Y ' https://m.eds00.ru/ff0d55a0
KOJINYECTBY BEIIECTBA MU 00BbEMY
Beruncnenus 006EMOB ra3oB 10
34 aBHEHHIO PeaKIIM1 Ha OCHOBE 10.01 buGnnorexa LIOK
P P ] ' https://m.eds00.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIICHUI ra30B
35 dOu3nvecKkrue U XUMUYECKHE CBOMCTBA 16.01 bubnuorexa [JOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwii. [lonsitue 06 bubnuorexa [JOK
36 17.01
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HackiieHHbIe ¥ HEHACHIIIIEHHBIE 53.01 bubmmoteka [IOK
pactBOpbl. MaccoBast 10715 BEleCTBa ' https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTuyeckas pabora Ne 5 o teme
38 «[IpurorosieHne pacTBOpoB ¢ 2401 bu6muoreka [IOK
OmpeIeIEHHON MacCOBOIA JT0JIeH ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 KonTponbnas padorta Ne2 o reme 30,01 bubmuoreka [IOK
«Kucnopoa. Bogopoa. Boga» ' https://m.edso00.ru/ff0d6342
OKcHabl: cOCTaB, KIIaCCU(HUKAIIHS, b K
40 il ¢dukan 3101 n6nuoreka 11O

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue u XuMHUYECKHE CBOMCTBA

bub6nmoreka [IOK
41 KHCIIOTHBIX, OCHOBHBIX U 06.02
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepHBIX OKCHUJIOB
OcHoBaHusI: cOCTaB, Ki1accuUKaIus, bubnmoreka [JOK
42 07.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMMHUYECKHE CBOMCTBA 13.02 bubnuoreka [IOK
OCHOBaHUI ' https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukanus, bubnmoreka [IOK
44 14.02
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XuMHU4ECKHE CBOMCTBA 20.02 bu6nuoreka [IOK
KHCJIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;)HOJ'I )eHI/ISI XHMHquKHe 21.02 bubmorexa LHOK
_ i ’ ' https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33a4 10 TEME 27,02 bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
I'enetnyeckas CBS3b MEXKIY
48 KJIacCaMU HEOPTaHUYECKHIX 28.02 bubmorexa [JOK
oop ' https://m.edso0.ru/00ad9a50
COeMHEHU I
O06o011eHne U cucTeMaTU3aIus bu6mmoteka [IOK
49 . 05.03
3HaHUHN https://m.edso0.ru/00ad9ch2
KonrtponsHast padota Ne3 o teme
" bubmuoreka [IOK
50 OcCHOBHBIE KJ1acChl HEOPTaHUYECKUX 06.03

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[lepBbie NOMBITKU KIaCCU(PUKATUU

bub6nmoreka [IOK
51 XUMHUYECKHX 3IeMeHTOB. [loHsiTre o 12.03
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
59 [Tepuonnueckas cucrema 13.03 bubmuorexa [JOK
XUMHYECKUX AiemeHToB /1. W. ' https://m.edsoo.ru/00ada52c
Menpeneena
bub6nmoreka [IOK
53 Ilepuonasl, TpynIbl, HOATPYIIIEL 19.03
PHOJBL TPY > HOATPYI https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX 20.03 bubnmnoreka [JOK
siaep. I3oTomsr ' https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
. bubnuorexa [JOK
55 aTOMOB 3J1eMeHTOB lleproanueckoit 02.04
https://m.edsoo.ru/00adaébc
cuctemsl [. 1. Menneneera
XapakTepucTuKa XUMUYIECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B 03.04 bubmmnoreka [JOK
[Mepuoguueckoii cucreme /1. 1. ' https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
JUIS pa3BUTHS HAYKU U IPAKTUKU. []. bubmuoreka [IOK
57 . G 09.04
N. Mennenees — y4€HbIN, IEAaror u https://m.edsoo.ru/00ada96e
Ipa)xTaHuH
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubmuorexa [JOK
58 10.04
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nunorexa [JOK
59 HNonnas xumudeckas CBsI3b 16.04
https://m.edsoo.ru/00adac34
KoBanenTHas noiasapHast XuMHUuecKas b K
60 p 17.04 nommoreka 11O

CBA3b

https://m.edso0.ru/00adaab8
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61 KoBanenrtHas HenosnsipHast 1 23.04 bu6mmoteka [IOK
XUMHYECKasT CBSI3b ' https://m.edsoo.ru/00adaab9
bubnmoreka [IOK
24.04
62 Crenens okucrenus 1 https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE 1 07.05 bubnmoreka [JOK
peaKIuu ' https://m.edso00.ru/00adb076
bubnmoreka [IOK
64 OKHUCIIUTEN U BOCCTAHOBUTEIN 1 08.05 https://m.eds00.ru/00adb076
KonrponsHasg pabora Ne4 1o Teme
65 «Crt (F))eHHe aT(F))Ma XuMuueckas 1 14.05 bubmorexa LOK
p ' ' https://m.eds00.ru/00adb486
CBSI3b)»
PezepBHblit ypok. O6o011eHUE U bu6mmoteka [IOK
66 . 1 15.05
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
PesepBHeIi ypok. O000IICHHE 1 bubmmoreka [JOK
67 . 1 21.05
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ad9cb?
68 PesepBHelit ypok. O60011IeHNE 1 1 2205 bubnmoreka [JOK
cucTeMaTHu3als 3HaHui ' https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl
[Iepnonrueckuit 3aKoH.

1 IIepuoanueckas cucrema 1 01.09 bubnuoreka [IOK
XHUMUYECKHX d1emeHToB /1. W. ' https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 07.09 bubmmorexa [JOK

) ' https://m.edsoo.ru/00adb6b6
HEPBBIX TPEX MEPUOIOB

3 Knaccugukanus 1 HoMeHKIaTypa 1 08.09 bu6nuoreka [IOK
HEOPraHUYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI 1 14.09 bubmmoteka [IOK
KPUCTAJUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KonTpomasnas padora Nel no teme
«IToBTOpenue u yriyOiaeHue 3HaHUI

5 P yry 1 1 15.09
OCHOBHBIX pa3/IeioB Kypca 8
KJ1acca

6 Knaccugukarus Xumuueckux 1 21.09 bubmmnoreka [JOK
peaKIui 1o pa3INnYHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakun. [IoHsITHE O TOMOTE€HHBIX 1 1 22.09 bubmorexa [IOK
P ] ' https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEAKIMSIX

3 IToHsATHE O XUMHYECKOM 1 58,09 bu6nunoreka [JOK
paBHOBecHU. PaKTOPBHI, BIUAIOLINE ' https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHMHYCSCKOU p€akuuu
U ITOJIOKCHUE XUMHNYECKOI'O
paBHOBECUA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bubmuorexa [JOK

9 29.09
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 nuccoranyu. CUIIbHEIE U cl1a0bIe 05.10 Bubmiorexa ITOK
: ' https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
bubnnorexa [JOK
11 HMounrie ypaBHEHUS peaKIui 06.10
M peakdl https://m.edsoo.ru/00add448
XuUMHYECKHEe CBOMCTBA KUCIIOT U
OCHOBaHUH B CBETE MpeACTaBICHUIN bu6moteka [IOK
12 N 12.10
00 2JIEKTPOJIMTUYECKON https://m.edsoo.ru/00add5d8
IIUCCOLAALIA
XHUMHYECKHE CBOUCTBA COJIEH B
13 CBETE IIPEICTABIEHUN 00 13.10 Bubmorexa ITOK
p . ' https://m.edso0.ru/00add8b2
AIIEKTPOJINTUICCKON TUCCOIHAIIAN
bu6nuorexa [IOK
14 ITonsTHE O THUAPOINU3E COJIEH 19.10
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHNe U cUCTEeMaTU3ALUS 20.10 bu6mmoteka [IOK
3HAHUU ' https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX 26.10 bubmiorexa LIOK
P ' https://m.edsoo.ru/00addbfa
3amau»
0011131 XapaKTEPUCTHUKA TAIOTE€HOB.
P P N bubnuotexa [JOK
17 XHUMHUYECKUE CBOMCTBA HA IIPUMEPE 27.10

XJiopa

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. ComnsiHasi KUCIIOTa,

18 XUMHUYECKHE CBOMCTBA, IMOJTyYEHUE 09.11 bubmorexa LHOK
> HOIYH ’ ' https://m.edsoo.ru/00ade104
pUMEHEHHE
KoHntponbhas pabota N2 o teme

19 «ONEeKTPOIUTUYECKAS 1011 bubnmoreka [JOK
aucconuanusa. XMMUYECKUe ' https://m.edsoo.ru/00addecO
peaKIuu B pPacTBOPAX»

[TpakTuueckas padota Ne 2 mo Teme
20 «[lonydeHue COJITHON KUCIOTHI 16.11 bubmmorexa [JOK
yi N N ’ ' https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTBY»
Boruncnenus mo ypaBHeHUAM
21 XUMHAYECKHUX PEAKIIUU, €CIIU OJUH 17.11 Bubmoreia [JOK
P ’ ' https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
OO61mas xapakTepuCTHKA 3JIEMEHTOB bubmmoreka [JOK

22 23.11
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmnoTponHble MOIU(UKALIUY CEPBHI.

93 Haxoxnenue cepsl u eé 411 bubmuoreka [IOK
COEIMHEHHH B TIPHPOJIE. ' https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPHI
CepoBoOpOI, CTPOCHHE,

24 (bngnqecxge u XI/IIIj\)/II/I‘leCKI/Ie 30.11 bubmorexa HOK

. ' https://m.eds00.ru/00ade802
CBOICTBa
Oxkcuppl cepbl. CepHast KMCIIOTA,
25 buznyecKkue 1 XUMHUYECKHe 01.12 bubmorexa HOK
. ' https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHHE
XUMUYECKUE PEAKIINH, JISKAIIUE B
but6mmorexa [{IOK
26 OCHOBE TTPOMBIIIICHHOTO CItoco0a 07.12

MOJIYYCHHUA CCpHOﬁ KHCJIOTHI.

https://m.edsoo.ru/00adec8a
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XUMHUYECKOE 3arpsi3HEHUE
OKpYXKaroIiel cpebl
COEJTMHEHUSIMU CEPBI

Breruncnenue MaccoBou 10U

bubmuorexa [JOK

27 08.12
BBIX0/Ia IIPOJIYKTa PEAKLIUN https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VA-rpynmsl. A30T,

28 acIl po}:i aHEHUE B IIPUPOJIE 14.12 Bubmaorexa ITOK
pacipoctp PHPOZE, ' https://m.edsoo.ru/00adeea6
(bU3HYECKUE B XUMUYECKHE
CBOMCTBA
AMMHak, ero pu3nIeCcKue u

29 XHUMHUYECKHUE CBOVCTBA, IIOJIYUYCHUE 15.12 Bubmoreia [JOK

’ ¥ ' https://m.edsoo.ru/00adf004
U IPUMCHEHHUE
[TpakTiueckas pabora Ne 3 o reme
30 «[TonyueHue aMMHaKa, U3y4eHUe 21.12 Bubmorexa ITOK
yqv > 1Y ' https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KucioTa, e€ husndeckue u 912 bu6nuorexa [IOK
XUMUYECKHUE CBOMCTBA ' https://m.eds00.ru/00adf306
Hcnosp30BaHne HUTPATOB U COJICH
aAMMOHHUS B KQUeCTBE MUHEPAIBbHBIX

32 o0pennii. XUMHUYECKOE 28.12 Bubmorexa ITOK
YAOOP ’ . ' https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAOIICH Cpe/Ibl
COEIMHEHUSIMU a30Ta
Dochop. Oxcun dhochopa (V) u

33 (I)OC((E))O pHa}I KI/ICJI((I))Ta (b(I)I/II)3I/I(‘-Ie3:KI/Ie u 29.12 bubmorexa HOK

P . ' https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOWCTBA, MOJyUCHHE
Hcnons3oBanue dhochaTos B
34 Pocd 1101 bubmuorexa [JOK

KauCCTBC MUHCPAJIbHBIX y,[IO6p€HPIfI.

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

3arpsi3HeHue NPUPOJHON Cpebl
dbocdaramu

Yrnepon, pacnpocTpaHEeHUE B

bub6nmoreka [IOK

35 EII/)I ff; ?ii;‘i:iig;ccfgz 1 12.01 https://m.edsoo.ru/00adfd9c
Oxkcupel yraepoja, ux pusudeckue
1 XUMHUYECKHUE CBOMCTRA. BuGmorexa LIOK
36 DKonorudyeckue mpoodIemsl, 18.01 httos://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepoJa
(V)
. bubnuorexa [JOK
37 VYronpHasg KHCIOTa U €€ COIIN 19.01 https://m.edsoo.ru/00ae006¢
[IpakTrueckas padora Ne 4 o reme
38 "[lonyuyeHue yriaekuciaoro rasa. 55 01 bu6nuoreka [IOK
KauecTBenHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[TepBoHavanbHbIe MOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KakK O 26.01 brbmorexa [JOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIJIepoaa
N bubmorexa [JOK
40 KpemHuii u ero coequHeHus 01.02 httos://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5.
41 Peienne skcniepuMeHTaIBHBIX 02.02 bubmmnoreka [JOK
3a7a4 1o TeMe «BakHeiinime https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COSTUHEHUS
KonTtponbsHas padota Ne3 o reme BuGmiorexa LOK
42 «BaxHeie HEMETaIbl U UX 08.02

COEIMHEHMS»

https://m.edso0.ru/00ae0el8
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OO0m1as XxapakTepucTUKa
XUMHAYECKUX IIIEMEHTOB —
MeTaJUI0B. MeTandeckas CBA3b U

bubmuorexa [JOK

43 09.02
METAJINYECKask KPUCTAIUIMYECKAS https://m.edsoo.ru/00ae103e
pemérka. PuU3nUecKue CBOMCTBA
METAJUIOB
XUMHYECKHE CBOMCTBA METALJIOB.
44 DIIEKTPOXUMUUECKUH PSIIT 15.02 buGnnorexa LIOK
P . p ' https://m.eds00.ru/00ae1156
HANPSDKEHUH METaJIOB
O06mme crnocoObl MOTyYeHHS
merauioB. Cruiasel. Beruncienus
45 10 YPAaBHEHUSIM XUMHUYECKUX 16.02 Bubmaorexa ITOK
P N ' https://m.eds00.ru/00ae1156
PEaKIIMii, €CJIU OJIUH U3 PEarcHTOB
COJICPXKUT TIPUMECH
bubnnorexa [JOK
46 [ToHsTHE O KOPPO3UU METAILIOB 22.02
PP https://m.edso00.ru/00ael1278
bu6nuorexa [IOK
47 €JI0YHBIE METAJLIBI 29.02
i https://m.edsoo.ru/00ael14b?2
OKcuabl ¥ THAPOKCUJIBI HATPUS U bu6nuorexa [IOK
48 01.03
KaJIus https://m.edsoo.ru/00ael4b2
49 [I{erouHO3EMENBHBIE METAILIBI — 07.03 bubmmnoreka [JOK
KaJIBIIMHA U Maroui ' https://m.edsoo.ru/00ae15e8
bu6nuorexa [IOK
50 Baxueiiime coeIMHEHNS KaJIbIU 14.03
a 1 https://m.edsoo.ru/00ael5e8
O000IIIEHNE U CUCTEMATU3AIHS
51 o 1 15.03
3HAHUHI
59 JKEcTKOCTh BOJBI U CIOCOORI €€ 21.03 bu6nunoreka [JOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTrueckas padora Ne 6 o Teme

N N bub6nmoreka [IOK
53 "}KeCTKOCTb”Boz[LI A METOBI €€ 22.03 https://m.e dsogru /00ae1ae8
YCTpaHECHHS
. bub6nmoreka [IOK
>4 AJTOMHHHH 04.04 https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHIA U 05.04 bubnmoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo 11.04 bubmmorexa [JOK
https://m.edso0.ru/00ae1d86
57 OKcubl, TUIPOKCUIBI U COTH 1204 bubnmnoreka [JOK
xenesa (II) u sxemesa (111) https://m.edso0.ru/00ae35e6
58 O606IEI6HI/IG A CUCTEMAaTU3ALIN 18.04
3HAHUH
[IpakTrueckas padora Ne 7.
Pemenne skcniepuMeHTalIbHbIX bu6mmoteka [IOK
59 . 19.04
3a7a4 1o TeMe «BakHelinine https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHUS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH
60 U3 PeareHTOB JIaH B U30BITKE WU 25 04 bubmuoreka [IOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOH JI0JIM BBIXOJa IPOAYKTa
peakuu
61 O606HjeHHe U CUCTEMATH3AIHS 26.04
3HAHHI
Kontponbnas pabota Ne4 o teme
62 «BakHelmye MeTaJlIbl U BX 02.05

COCOUHCHUA
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https://m.edsoo.ru/00ae1750

63 BewectBa u Marepuainsl B 1 03.05 bu6mmoteka [IOK
[IOBCEIHEBHOM KU3HU YeJIOBEKaA ' https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE 1 16.05 bubnmoreka [JOK
OKPY KaroIIel Cpe/ibl ' https://m.eds00.ru/00ae4270
65 Ponb xumuu B penieHnu 1 17.05 bubnuoreka [IOK
9KOJIOTUYECKHX MPOOJIeM ' https://m.edso0.ru/00ae4270
PesepBublit ypok. O6o0mIeHNE U bu6mmoreka [IOK
66 1 18.05
cucTeMaTru3anus 3HaHUI https://m.edsoo.ru/00ae0d0a
Peseprublit ypok. O600IIeHNE U bu6nuoreka [IOK
67 . 1 23.05
crucTemMaTu3aluvs 3HaHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01IeHNE U 1 24,05 bu6moteka [IOK
CHCTEMaTH3aIusl 3HAHUM ' https://m.edsoo.ru/00ad9ch?
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Marepuans! caiita ®I'bHY «®enepanbHblii FHCTUTYT IIEAATOTMYECKUX U3MEPEHUN»
[a51eKTpOHHBIHN pecypc], — peskuM goctyma: WWW.Fipi.ru: — ToKyMeHTbI, ONpeACsSIONIIe
cTpykTypy u coaepxkanue KM OI'D u EI'D no xumuu;

— oTKphIThIe Oanku 3ananuit OI'D u EI'D mo xumumy;

— HaBUraTop caMocTosTeNbHOM nmoaroroBku k OI'D u EI'D no xumuu;

Y4ebnuk mo xumuu «AO «M3garenscTBO «IIpocBenieHmey cleayonmx aBTOpOB
—I'abpuensu O.C. OctpoymoB WN.I'., Cnankos C.A. Xumus (8-9 knaccer) (5-e u3ganue,

nepepaboTaHHOE);

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. Anekcamuna U.1HO. ®opmupoBanue 1 oreHka PyHKIIMOHATHHOM TPAMOTHOCTH yUalTUXCS:
VYuebHo-MeToanueckoe mocodue / M.YO. Anekcamuna, O.A. A6aynaesa, FO.I1. Kucenes; Hayu.
pen. .YO. Anekcamuna. — CII16.: KAPO, 2019. — 160 c.

2. 3a1a4n SKCIIEPUMEHTAITLHOTO Typa Beepoccniickoii oTuMIUa bl IKOJIBHUKOB 10 XHMHH /
noj obmiert penakuuent akagemuka PAH, npodeccopa B.B. Jlynuna. — M.; ExarepunOypr:
NznatensctBo OO0 YHuBepcanbhaas Tunorpadus «Ansda [Ipuaty», 2019. — 340 c.

3. Ho6potun JI.FO. MeToaudeckne peKOMEHIAITUY JIJIST YIUTEIIEH, IOATOTOBIICHHBIC HA OCHOBE
aHaJIM3a TUITMIHBIX OMMOOK ydacTHUKOB EI'3-2022. Xumus. — M.: ®UIIA, 2022, 35 c.

4. IpenoaBaHuE €CTECTBEHHO-HAYYHBIX MIPEJIMETOB B YCIOBUSIX OOHOBJICHHUS COJIEPIKaAHUS
obmero oopazoBanusi: Meroaudeckoe mocooue / [leatun A.1O., 3arpannynas H.A., Hukumosa
E.A. u ap.; nox pen. A.1O. [lentuna. — M.: ®I'BHY «MHCcTuTyT cTparerun pa3BuTHs

obpazoBanust PAOy». 2021.— 184 c.


http://www.fipi.ru/

5. ®opMupoBaHue U OLEHKA (PYHKIIMOHATBHON IPaMOTHOCTH 00YJarOLTIXCS:
yaeOHOMeToandeckoe mocodwue / aBT.-cocT.: H.H. CabenpHukoBa-beramsunu, E.B.
Hamuanosa. — CtaBponoas: CKUPO IIK u ITPO, 2022. — 33 c.

6. Xumus (0a30BbIid ypoBeHb). Peanuzarus tpedoBannit ®I"OC ocHOBHOTO 00111€TO
oOpasoBaHus: MeToarYecKoe rmocoodue s yuurens / Kapepuna A.A., [Tuuyruna ['.B.; mox
pen. I'.B. [Tuuyrunoii. — M.: ®I'BHY «MHCcTUTYT cTpaTeruu pa3BuTus oopazoanusi PAOy,
2022. — 81c. 7. Xumus (yriryoseHHbid ypoBeHb). Peanuzanus @I'OC ocHOBHOTO 00111€T0
oOpa3oBaHus: MeToanueckoe nocodue as yuutens / H.A. 3arpannynas; nog pea. A.1O.

[Tentuna. — M.: ®I'BHY «MHcTuTyT cTpareruu pazputus oopaszoBanus PAOy, 2022. — 97 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. bubnnoTeka BUICOYPOKOB MO HIKOJIBHOM nporpamme. Xumus [ 1. bubnuoreka BU1e0ypoKoB
Pexxum noctyna: https://interneturok.ru. 178
2. bubnuoreka nudpoBoro o6pa3zoBaTeIbHOTO KOHTEHTA. XUMUS [ DJIEKTPOHHBIN pecypc].

Pexxum nocryma: https://lesson.edu.ru/04/08.

3. Eaunoe coneprkanue oOpa3oBaHuey [ DIEKTPOHHBIN pecypc]. Pexxum moctyma:

https://edso0.ru.

4. ®I'BHY «HcTuTyT cTpaTeruu pa3Butus oopasoBanus Poccuiickoil akanemun

obpaszoBanus» [ DaeKTpoHHBIH pecypc]. Pexxum goctyma: http://skiv.instrao.ru.

5. ®I'BY «DenepanbHbIl MHCTUTYT OLIEHKH KadecTBa 00pa3oBaHMs [ DNEeKTPOHHBIN pecypc].
Pexum noctyna: https://fioco.ru.
6. ®I'BHY «®enepallbHbIil HHCTUTYT NEarorHYeCKUX U3MEPEHU» [ DIIEKTPOHHBIN pecypc].

Pexxum noctyma: www.fipi.ru


https://lesson.edu.ru/04/08
https://edsoo.ru/
http://skiv.instrao.ru/
https://fioco.ru/
http://www.fipi.ru/







