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INOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XMMHUM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHMUsl, MPECTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepaibHOM paboyeil nporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICHIUMHU MPETOIaBaHusl YYeOHOTO MpeIMeTa « XUMHUS»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma mo xuMuM AA€T MPEACTABICHHE O UESIX, OOIIeH cTpaTeruu
oOy4eHMs, BOCHHUTAHUS U Pa3BUTUS OOYy4YAIOMIMXCA CPEACTBAMU Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNbHOE peaMETHOE COJIep>KaHue,
npeaycMaTpUBaeT paclpeielieHne €ro Mo KiaccaM U CTPYKTYpUPOBAHHE IO
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPEACNSICT KOJIMYECTBEHHBIE U
KAuECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATENbHOCTh W3YYEHHS] XHUMUU C Y4YETOM  MEKIOPEAMETHBIX H
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM  y4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, ONpeAeNSIET BO3MOXKHOCTH MpeaMeTa  JJis
peanuzanuu TpeOOBaHUM K pe3yJbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHMUM K
pe3yabpTaTaM 00y4YeHUs XUMUU Ha YPOBHE 1ieJiel U3yueHUs MpeaMeTa U OCHOBHBIX
BUJIOB YYEOHO-TO3HABATEIILHOU JEATEIbHOCTH OOYYaroIIerocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XWMHUHU CIYXXUT OCHOBOW it (HOPMUPOBAHHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, ero MnpejCcTaBiICHU 0 MaTepUaTbHOM EJUHCTBE MHUpPA, BAKHYIO
posib urpatoT GopMUpyeMble XUMHEW TPEACTaBICHUS O B3aUMOIPEBpPAIICHUIX
SHEPrUM U 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUS TJI00aTbHbIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSI YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTETHUUYECKOMH,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaju3alliii  BO3MOXKHOCTEH N1 CaMOpa3BUTHUS U
dbopMUpOBaHUSI KYJIBTYPHI JIMYHOCTH, €€ 00111el U (PYHKIIMOHATILHON IPAaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4Jaromuxcsi, HABBIKOB HMX CAMOCTOSATEIBHOW  y4eOHOW  JCSTeILHOCTH,
DKCIIEPUMEHTAIILHBIX W HCCIEAOBATEIBCKAX YMEHUN, HEOOXOMUMBIX KaKk B
MOBCETHEBHOM JKU3HU, TaK U B MPO(HECCUOHATHHOU JIEATEIBHOCTH;

3HAKOMHUT CO CHENMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LETTOCTHOTO B3MJIsiAa HA €UHCTBO MPUPOJIBI U YEIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4HbIM 3HAaHUAM, K IPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOIMYECKOE
00pa3oBaHHUE 00YYArOIITUXCSI.

Jlanuble HampaBiieHUs B OOYYEHHMM XMMHH OOECIEeYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEarorHu4YecKu
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMHUU Ha OMPECIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIET0 00pa3oBaHUs OPUEHTHUPOBAH HA
OCBOCHHME OOYYAIOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNW XUMHH, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTHAEJbHBIX 3HAYUMBIX ITOHATHM
OPraHUYECKON XUMUH.

CrpykTypa coaepKaHus MPOrpaMMbl IO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 Moaxona K e€ mzyueHnro. ColepaHHE CKIIABIBAETCS U3 CHCTEMBI
HNOHATUI O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IOHATHIA O XMMUYECKOU
peakuuu. OO0e 53TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 110 MNPUHLHUITY
MOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPE/ICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguyeckoro 3akoHa /. 1. MenneneeBa Kkak OCHOBHOI'O 3aKOHA XHUMHH;

— YUYEHHUS O CTPOEHUH aTOMa U XUMHUYECKOU CBSI3U;

— TMpeACTaBIEHUN 00 HJIEKTPOJIUTUYECKOW JAMCCOIMAIMM BELIECTB B
pacTBopax.

Teopernyueckue 3HAHUS pACCMATPUBAIOTCA HA OCHOBE AMIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHS K JApYyromy, BBINOJNHSS (PYHKIUHM OOBSCHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW NMPAKTHYECKOTO NMPUMEHEHHS U IOIYYEHUS
W3Y4YaeMbIX BELECTB.

OcBoeHue mporpaMMbl IO XUMHU CHOCOOCTBYET  (HDOPMHUPOBAHHIO
MIPEACTABICHNS] O XUMHYECKOM COCTABIIIONIEN HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOW MpHUPOJbI, LIEHHOCTHOTO OTHOWIEHHS K HAyYHOMY 3HAHUIO U
METO/JaM NO3HaHUs B Hayke. M3ydeHHe XHMHHM IPOUCXOJIUT C MPHUBJICUYEHUEM
3HAHUM U3 paHee U3YYEHHBIX YYEOHbIX MpeAMETOB: «OKpyXaroumil Mupy,
«buonorus. 5—7 knacce» U «Pu3nkKa. 7 Ki1acey.

[Ipy w3ydYeHWH XUMHUU MPOUCXOAUT (HOpPMHpPOBAHHE 3HAHUH OCHOB
XUMHYECKON HAyKH KaK 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpHI.
3amaya y4eOHOro mpeaMeTra COCTOMT B (OPMHPOBAHUU CUCTEMBI XMMHUYECKUX
3HAaHUN — BaXKHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX TMOJIOKESHUM,
JOCTYIHBIX OOO0OIEHU MHUPOBO33PEHUYECKOTO XapakTepa, sA3blka HAayKH, B



OpUOOIIEHNH K HAy4YHBIM METOJaM T[O3HAaHUS TPU H3YUYCHUHU BEIIECTB U
XUMUYECKUX PEAKIui, B HOPMUPOBAHUHU U PA3BUTHUU TTO3HABATEIILHBIX YMECHUHA H
UX TPUMEHEHHH B Y4eOHO-TIO3HABATENbHOM U Y4yeOHO-HUCCIEA0BATEIbCKOM
NeSATEeIbHOCTH, OCBOCHHMM IpaBWJ 0€30MacHOTO OOpalleHus C BElIecTBaMHU B
MTOBCEIHEBHOM KU3HH.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUsSI BaXKHOE
3HaYeHHUE MPUOOPENTH TaKUE LI, KaK:

— (dopmupoBaHHe MHTEIJIEKTYaJlbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PELICHUMH,
CIIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOe MPHUOOIICHHE
oOy4Jaronmxcsi K CaMOCTOATENbHON I103HABATEIbHOU JIEITEIbHOCTH, HAy4YHBIM
METOJaM TO3HaHUs, (POPMUPYIOIMIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUMU;

— obecrieueHne ycloBUi, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yUYaIOIUMUCS
OMbITa PA3HOOOPA3HON NEATENBHOCTH, MO3HAHUS W CaMOMNO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEpPCAIbHOE 3HAYCHUE IS
pa3JIMYHbBIX BUJIOB JIEATEIbHOCTH;

— ¢opmupoBaHue oOmeld (QyHKIMOHAJIBHOM M  E€CTECTBEHHO-HAyYHOU
rpaMOTHOCTH, B TOM UHCJI€ YMEHHUU OOBSACHITH U OIICHUBATH SIBJICHUSA
OKpY>KaloIllIET0 MUpPa, UCIHOJb3Yys 3HAHUS M OMBIT, MOJYYEHHBIE NPH W3YUYEHUU
XUMUU, TPUMEHSATh HMX TPU PEUICHUH Npo0JeM B TOBCEIHEBHOW >XU3HHU H
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opmupoBaHue y OOy4YarOIIMXCA TyMaHUCTUYECKUX OTHOULICHUIH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKHA HDKOJOTHUECKH
1eJecOo00pa3HOro MOBEACHUS B OBITY M TPYIJOBOM JEATEIBHOCTH B LEJISAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHHMS OOIIEUYEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpO(HIis M HAampaBIEHHOCTU AAJIbHEUILEro
oOy4eHHUSI.

OOmiee 4YUCIO YacoB, OTBEAEHHBIX JUISI M3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctapisieT 136 gacoB: B 8 kiacce — 68 vacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYYEHMUA

8 KVIACC

IlepBoHaYaIbHbIC XMMUYECKUE IOHATHS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKa. XMMHS B CHCTEME HAyK.
Tema u BemectBa. DU3WYECKHE CBOMCTBA BEMIECTB. ATPEraTHOE€ COCTOSIHHE
BelecTB. [loHsATHE O MeTOJax MO3HAHUS B XMMHUH. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zesieHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JIEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BameHTHOCTP aTOMOB XWMHYECKHX JJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAs aTOMHas Macca.
OTHOcuTENbHAS MOJIEKYJIsIpHasi Macca. MaccoBasi AOJII XUMUYECKOTO 3JIEMEHTa B
COCIMHECHHH.

KommmuecTBo BemectBa. Moisib. MonsipHast Macca. B3auMoCBsI3b KOJTMYECTBA,
MacChl W 4YHUCIA CTPYKTYpHBIX e€IuHHUIl BemiecTBa. Pacuérel mo dopmyniam
XUMHAYECKUX COCTMHEHUMN.

Du3NUeCKUe U XMMHUYECKUE SBJICHUS. XUMHUUECKas peakuus U €€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XUMHUeckue ypaBHeHusa. Knaccuduxanus
XUMHUYECKUX PEeAKIUi (COeTUHEHNs, Pa3JI0KEHUs, 3aMEIIEeHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbiM 00OPYJOBAaHUEM, W3YUEHUE U ONKUCAHUE
(bu3MUecKuXx CBOMCTB 00pa3lloB HEOPraHMYECKUX BEILIECTB, HAOIIOJEeHUE
busnueckux (MIaBJIeHUWE BOCKA, TasHHWE JIbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUTCHUE W KOHACHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHUM, HAOMIOACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasjiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pazioKeHHE TUAPOKCH]IA
memu (1) mpu narpeBanum, B3auMoaeicTBHE xene3a ¢ pactBopom coiu menu (II),
U3Y4YEHHUE CIOCOOOB pa3JeieHUs] CMecel: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHHUE,
BBITIApYBaHUE, JUCTUUIAIMS, XpoMaTorpadus, MPOBEICHUE OUYUCTKU MMOBAPEHHOM
COJIM, HaOJIOJEHWE W  ONUCAaHWE  pEe3yJbTAaTOB  MPOBEACHHUS  OINbBITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MAacChl, CO3JAaHHWE MOJENIEH MOJIEKYII
(IIapOCTEPIKHEBBIX ).

BaxxHelllune npeacTaBUuTe/ M HEOPraHUYECKUX BELIECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopox — aneMeHT U mpocToe
BemecTBo. Haxoknenue kucimopoia B TpupoAe, (U3MYECKUE M XUMHUYECKUE
cBoiictBa (peakuumu ropenus). Oxcuawl. Ilpumenenue kuciopoga. CrnocoOsbl



MOJIydeHHUs] KHUCIIOpoja B JabopaTOpud W TMPOMBINUIEHHOCTH. KpyroBopor
KucJIoposa B mpupoze. O30H — aJuIoTpOITHAsS MOAUGUKAITIS KHUCIOPOa.

TernoBoit »hdekT XUMHUECKOW peakluh, TEPMOXMMUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuU. TOIUIMBO: yrojb W METaH. 3arps3HEHUe
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. Haxoxkaenue Bomopoaa B
npupoae, GU3MYECKHEe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
noxy4yeHus. KucnoTsl u comnu.

Monspabiii  00bEM  ra3oB. Pacdy€Thl 10 XHUMHYECKHM ypaBHEHHUSIM.

dusnyeckue cBoMcTBa BOAbl. Boma kak pactBopurenb.  PacTBOpBL
HacepilieHHbIE ¥ HEHACBIMIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B paCTBOPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Pose pacTBOpOB B mpuposie U B KHU3HHU 4esnoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHHne NpUPOIHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanusa neopranmdeckux coemaunenuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojieoOpaszyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM{(pOTEpHbIE) U
HecosneoOpasyromue. Homenknatypa oxcunioB. Dusnueckue U XUMHUYECKUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: IIEIOYM U HEPACTBOPUMBIE
ocHOoBaHusA. HomeHnkiarypa ocHoBaHuil. DPu3znueckue U XUMUUYECKHE CBOMCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaiuioB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. Homenkiarypa cosieid. @u3nMUecKue U XUMUYECKHE CBOMCTBA COJIEH.
[lonyuenue conen.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAaMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenn:

Ka4ECTBEHHOE OIPEICICHUE COAEPKAHUS KUCIIOPOJa B BO3/IyXE, MOITYUYECHUE,
coOupaHue, pacrno3HABaHWE U U3YyYCHUE CBOICTB KHUCIOPOJa, HAOIIOJCHUE
B3aUMOJCUCTBUS BEIIECTB C KHUCIOPOJAOM U YCJIOBUS BO3HUKHOBEHUS U
MpEeKpalieHusl TOpeHHs (MmoXapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMMCaHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paClO3HABAaHUE U U3YUYCHHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojoponaa ¢ okcuaom meau (II)
(BO3MOXHO HCITOJIb30BAaHUE BUEOMATEPUATIOB), HAOII0OIeHHE 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, MCCIIEOBAaHUE OCOOEHHOCTEW pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOICUCTBUE BOJIBI C METAIIAMHU
(HatpueM ©  KajmblueM) (BO3MOXXHO  MCIIOJIB30BaHUE  BHJIEOMATEPHUAIIOB),



WCCJIEOBaHNE OO0pa3loB HEOPTaHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJIFOICHNE M3MEHECHUSI OKPACKH MHANKATOPOB B pPAacTBOpPaxX KHUCIOT W IIECIIOYEH,
uzyueHue B3zaumojerctBus okcuna meau (II) ¢ pactBopom cepHOIl KHCIOTHI,
KUCJIOT C METaJUIaMH, PEaKUUil HEUTpaIM3allH, IOJYYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOr0 METaJlla IPYTHMM W3 PacTBOpa COJM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 Teme «BaxHenmme Kiacchl HEOPraHUYECKUX
COCIMHEHUID.

Iepuoanuecknii 3axkoH wu Ilepuoguveckast cucreMa XHUMHYECKHX
iemenToB JI. WM. MengeneeBa. CtpoeHne aTroMoB. XHMHYECKAsl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[TepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsATHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE W IIEIIOYHO3EMENIbHbIC METaJLIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(OTEPHBIE OKCH/IBI
Y TUIPOKCUIBI.

[lepnognueckunii 3axoH. [leprognyeckas cucrema XUMAYECKUX JIEMEHTOB /.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JJIuHHONEpUoAHas  (HOpMbI
Ilepronnueckoi cucrembl xuMmudeckux aneMeHToB [l. 1. Menaeneesa. Ilepuoibl
u rpynnbl. PU3NMYECKUM CMBICI MOPSAJKOBOIO HOMEpa, HOMEPOB IIepuUoja U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Dnektponsl. CTpoeHne
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TEpBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
ITepunonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paghyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMUYECKHUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbIM U
IpaXIaHUH.

Xumuueckas cBsi3b. KoBaneHTHass (MOJsIpHAsE W HEMOJSIpHAsi)  CBSI3b.
DIEeKTPOOTPULATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenbp  okucieHuss.  OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponecchl okucnaeHus u BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

M3yueHHe OOpaslloB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOICHCTBUE
TUIPOKCHAA LMHKA C pPACTBOPAMHM KHUCIOT U IIEJIOYEH, TMPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIUU
(ropeHue, peakiuu pa3aoKeHUsl, COCAMHEHNUS).

Mesicnpeomemmnuie céazu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU H3YUYEHHMM XUMHHM B 8 Kiacce
OCYIIECTBIISICTCS. 4Yepe3 HCIIONIh30BaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSITUH, TaK U TOHSATHUM, SIBJISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIe TOHSATHSA: HAay4YHBIN (pakT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJINW3, CHUHTE3, KiIaccupukanus, TIEepUOANIHOCTh, HAOIOACHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAUOAKTUBHOCTb, MOJICKYJa, AJEKTPUYECKUN 3apsji, BELIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIIECTBa, a3, (GU3UUYECKUE BEIMYHMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAaHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunTes, npixanue, ouocdepa.

['eorpadms: armocdepa, rtuapochepa, MHUHEpPAIb, TOPHBIE IOPOJIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAsI peaKkus

[Tepnonnueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XAMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kaaus, KalblUsi M HX
COCMHEHUN B COOTBETCTBMU C IIOJIOKEHHEM »JIJIEMEHTOB B Illepuoanueckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Ctpoenue BemiecTBa: BHJbl XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT THIIA KPUCTALIMYECKOU PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pAa3JUYHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHECHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XMMUYECKUX PEAKIIUHA 0 pa3InIHBIM IIPU3HAKaM (TI0 YUCITY
M COCTaBy YYacTBYIOUIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(dekTy, Mo
W3MEHEHUIO CTEMEHEW OKHMCIICHUS XUMHUYECKUX JJIEMEHTOB, M0 OOpaTUMOCTH, TIO
Y4acCTHIO KaTajn3aTopa). DK30- U DHAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUSI.

[TonsiTue 0 CKOPOCTH XUMHUYECKOW peakmnuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusix. [IoHsATHEe 0 TOMOTEHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonatue 0 xumMuueckoM paBHOBeCcUU. DaAKTOPHI,
BIIMSIIOIIME Ha CKOPOCTh XHMHUYECKOM PEAKIMA W MOJIOKEHHE XUMHYECKOTO
PaBHOBECHS.

OKHUCITUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMW,  AJICKTPOHHBIM  OallaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM peaKuum. CocraBnienue ypaBHEHUH



OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  MCHOJb30BAHMEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopust 3AEKTPONUTUIECKON TUCCOLMAIUU. DIEKTPOJIUTHI U HEAIEKTPOJIUTBHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuu noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEaKInii HOHHOTO OOMEHa,
MOJHBIE M COKpalléHHbIE HMOHHBIC YypaBHEHUs peakiui. CBoOIICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTABICHUNA 00 3ICKTPOIUTHYCCKON
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [IOHSATHE O TMApOIIN3E CONEH.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHUE C MOJEJSIMH KPUCTAUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEILIECTB — METAUIOB M HEMeTaIoB (rpadura W ajiMasza), CIO0XKHBIX BEIECTB
(xJmopuga HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiuu
OT BO3JCUCTBUS PANIMUYHBIX (PAKTOPOB, HCCIECAOBAHUE DIEKTPONPOBOIHOCTH
pacTBOpPOB BEIIECTB, MPOLECCa AUCCOLMALMA KHUCJIOT, LIEJIOYEed U COJIeU
(BOBMOXKHO  HCIOJIb30BAaHUE  BHUJEO MaTepHaloOB), IMPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUs  peakluii HOHHOro  OOMeHa
(oOpazoBanue ocajaka, BbIIEJEHWE Ta3a, oOOpa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIHA
(ropeHue, peakinu pas3yioKeHUs, COCIMHEHUS), PAaCcClOo3HABAaHUE HEOPTaHUYECKHUX
BEIIECTB C IOMOINBIO KAYECTBCHHBIX PEAaKUW HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4.

HeMmeTa/ibl 1 MX COeIUHEHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3NUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XWMHYECKHE CBOWCTBA Ha MpUMEpe  XJopa
(B3auMOJIEHiCTBUE C METaUIaMU, HEMETa/llaMH, IIeJo4amMu). XJIOPOBOJOPO/I.
CossiHass KWCIIOTAa, XUMUYECKHWE CBOMCTBA, IMOJy4YeHHE, NMpUMeHeHue. [leicTBue
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeJOBEeKa. BakHelme XJIOpuAbl U HUX
HaXOXJCHUE B MPUPOJIE.

OO6mast xapaktepuctuka 31aeMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CtpoeHue U (U3HMYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJa U CEPhl. AJIIOTPOMHBIC MOIU(DHUKAIINN KACIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOMOPO, CTpocHHE, HU3HMUECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB.
CepHas kuciora, (Quanueckue U XUMHYECKHE CBOMcTBa (00mue Kak
NpeACTaBUTENsl KJacca KHUCIOT M crnenuduyeckue). XUMHUYECKUE PEeaKIHH,
JeXalue B OCHOBE MPOMBINIJICHHOTO CMOCO0a TMOJIYYEHUsS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoit KUCI0Thl. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAs pEeaKlys Ha



cynbdar-uoH. Haxoxzaenue ceppl M €€ coelWHEHUN B mpupoge. XUMHYECKOe
3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl COENMHEHHSIMHU CEpbl (KUCIOTHBIE JI0XKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHUS.

OO6mast xapakrepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENECHU OKHUCICHMs. A30T, paclHpoCTpaHEHUE B MPUPOJIE,
dusznyeckue u xumMuueckue cBoiictBa. KpyroBopot azora B npupoje. AMMHAK, €To
duznyecKkre 1 XMMHUYECKHE CBOWCTBA, MOydyeHre U npumMeHenne. Coau aMMOHUS,
ux GU3MYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (PU3UUYECKUEe U XUMHUYECKHE
CBOiicTBa (0OmMe Kak TPEACTABUTENS Kiacca KHUCIOT W CHEru(UUecKue).
Hcnonp30BaHne HUTPATOB M COJEH aMMOHHMS B KadyeCTBE MHHEPAIbHBIX
yaoOpeHuil. XMMHYEeCKOe 3arpsi3HEHUE OKPYKAIOIICH Cpeibl COeAUHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIIM, 3arpsA3HEHHE BO3AyXa, MOUYBBI U BoA0EMOB). Docdop,
aoTpornuele Moaupukamuu ¢docdopa, (uU3MUECKUe M XUMHUECKHE CBOWCTBA.
Oxcun dochopa (V) u pochopras kuciiora, GU3NIECKHe U XMMHISCKHUE CBOMCTRA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

OOmas xapakTepuctika 31aeMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKUCJIEHMA.  YTJIEepond,  aJUIOTPOIHbIE
MOAU(UKAIIUKA, PACHIPOCTpaHEHUE B TpHUpoAE, (PU3NYECKUE U XHUMHUYECKHE
cBoicTBa. Ancopouus. Kpyroopot yriaepona B npupojae. OKCuabl yriaepoja, ux
duznyeckne W XUMHYECKHE CBOWCTBA, JCHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJlyY€HUE M MPUMEHEHHE. DKOJIOrMYecKUe MpoOJieMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rio0ambHOTO TOTETUICHHWS KIWMaTra, MapHUKOBBIN
ahdekt. YronapHas KucaoTa U €€ coiu, uX GU3NYeCKUe U XMMUYECKHE CBOMCTBA,
noifyuyeHne W mnpuMeHeHHe. KadecTBeHHas peakinuss Ha KapOOHAT-HMOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHa"aNbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAHOJ, TJIUIEPHUH, YKCYCHasl KUCIIO0TA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojib, MNPUPOAHBIA ra3, HEPTh),
MPOIYKThl WX mepepaboTku (O€H3WH), UX POJIb B OBITY U MPOMBINIJICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BAXKHBIX BEIIECTBAX: KUpaX, O€NKax, yriieBojax — U UX
poiM B JKM3HM YeNOBeKa. MaTepualibHOe €IMHCTBO OPTraHWYECKUX W
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢Qusuueckue ©u XUMHUYECKHE CBOWCTBA, TOMyYEHUE W
npuMenenue. CoenuHeHuss KpeMHHsT B mnpupoje. OOmme mnpenctaBieHus 00
okcusie kpemausi (IV) u kpemuueBoir kucnore. CHUIMKaThl, UX UCIOJIb30BaHUE B
OBITYy, B TIPOMBINIICHHOCTH. BakHEHIIINE CTPOUTENbHBIC MaTepUasbl: KEpPaMUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobreMbl 6e30macHOTr0 MCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 00pa30B HEOPTAHMYECKUX BEUIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI U HAOJIIOJIEHUE TTPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaxaromue (U3NUYECKUEe U XUMHUYECKHE CBOMCTBA
raJlOr€HOB M HX COEAMHEHW (BO3MOXXHO MCHOJb30BAHUE BUIECOMATEPHUATIOB),
O3HAKOMJIEHWE C oO0pa3uaMu XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpaslaMu cepbl M €€ COCIMHEHHMSIMU  (BO3MOXXHO  HCIOJIb30BAaHUE
BUJICOMATEPHAIOB), HAOIIOJCHNUE Mpoliecca OOYIIMBaHUS caxapa MoJ JCHCTBHEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHCIIOTBI, M3Y4Y€HHE XHMHYECKMX CBOMCTB
pa30aBIE€HHOI CEPHOM KUCIOTHI, NPOBEIEHNE KaU€CTBEHHOW PEaKIMU Ha CyJb(at-
WOH W HAOJIOJIeHWe TMpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBoiicTBamMu azota, (Gochopa M MX coeAMHEHUN (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3naMu a30THBIX U QOCPOPHBIX yIOOpEHUIA, OITyUEHHE,
coOuMpaHue, pacro3HaBaHHE M HW3YYEHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHHS U QocdaT-uoH U U3ydeHUE MPU3HAKOB
UX MIPOTEKaHUsI, B3aUMOAECHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3Yy4YCHHE Mozenen
KPUCTAUIMYECKUX pEIIETOK anmMasza, rpadura, (QyuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  anCcoOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM TPOTHBOTa3a, MOJy4YeHHE, COOMpaHue, PACcIO3HABAHUE U M3YyYCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEICHUE KaueCTBEHHBIX pEakiii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYCHHE TPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJICHUE C
MNPOAYKIIMEH CUJIMKATHOM TIPOMBIIIJIEHHOCTH, PEIICHUE ASKCIEPUMEHTAbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTauIbl U UX COEIUHEHU.

MeTaJiibl 1 MX COCTUHEHUS

OO01mmast xapakTepuUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuogmueckoi cucrteme xumuyeckux asnemeHtoB J[. .
MenpaeneeBa u ctpoeHusi arToMoB. CTpoeHHE MeETaaioB. Metaimnueckas CBA3b U
METAJIMYECKass ~ KpPUCTAJUIMYECKas  PEemeETKa.  DIEKTPOXUMUUYECKUU  psif
HaMpsHKEeHUN MeTauioB. OU3NYecKre U XUMUYECKHUE CBOMCTBA MeTaiuioB. O0Imume
CrocoObl Moy4yeHus: MeTawioB. [loHsATHE O KOpPpO3UM METauioB, OCHOBHBIE
CcrocoObl 3aluThl WX OT Kopposuu. CruiaBel (CTaidb, YyTyH, TIOPATFOMUHHM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounbie MeTAIIIBL: MOJOXKEHUE B lleproanueckor CUCTEME XMUMUYECKUX
anemeHToB . . MenpneneeBa, CTpoOeHHME MX aTOMOB, HaXOXKJIEHUE B IPUPOJE.
du3nuecKkue U XUMMUYECKHE CBOMCTBA (HA mpumMepe HaTpus U Kanusi). OKCUIbl U



TUJIPOKCUABl HATpus W Kanusd. lIpuMeHeHne mEeno4YHbIX METAUIOB M HX
COCIUHCHUH.

IllemoyHO3eMeIbHBIE METAJIBl MarHuii W KalblUM: IIOJIO)KEHHUE B
[Tepuognueckon cucreMe xumuueckux anneMeHToB J[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHHE B npupojie. Pu3ndeckne 1 XUMUYECKUE CBOMCTBA MarHUs
U Kanblusa. Baxueliiue COEIUHEHUS Kalblus (OKCHJA, TUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJTToMUHUN: TIo10keHKE B [Ieproandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOCHUE aroMa, HaXOXICHUE B Ipuponc. PU3UYECKUE U
XUMHUYECKHE CBOMCTBA aTFOMHHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
aJIFOMUHUSL.

Kenezo: nonmoxenne B [leproanueckon cucteMe XUMHUYECKUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOCHHME aToma, HaXOXKIECHHE B npupone. PuU3NUECKHE H
XMMHYECKHE CBOMCTBA Kese3a. OKCHIbI, THAPOKCUIBI U coin keiesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAIOB M CIUIABOB, WX (PU3HYECKUMH
CBOMCTBaMH, H3y4YEHHE  pE3yJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
HCIIOJIB30BaHUE BHEOMATEpPUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCMOJBb30BAHUE BHUACOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOIIECCAa TOPEHUS KeJe3a B KHUCIOPOIE
(BOBMOXXKHO  HCIIOJIB30BAaHHWE  BHUACOMATEPHAIOB), IPHU3HAKOB  IPOTCKAHUS
Ka4eCTBEHHBIX PEaKIMi HAa MOHBI: MarHusl, KajablMs, aJIIOMUHUS, LIMHKA, JKeJie3a
(IT) u xxenesza (II1), meau (I1), HabnroEeHKE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH WOHAaMU HaTpus, Kaiusd W Kajdblus (BO3MOXKHO HCIOJIb30BAHHE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TUIPOKCHIA ATTFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33J1a4 10 TemMe «BaxkHeume
METAaJlJIbl U UX COCAMHCHUSD.

XHMUA M OKpY KaIOLIas cpeaa

BemecTtBa m Marepuanbl B NOBCEIHEBHOW JKM3HM 4eENIOBEKA. be3omacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHUYECKUX peakiuii B ObITy. IlepBas momoip mpu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolled cpebl (MpeaesibHas AOMyCcTUMast
KOHIIeHTpalus BemecTs, nanee — [1/IK). Pogbp xuMun B pemeHun 3K0I0THYeCKUX
npooIIeM.

Xumuueckuui IKcnepumenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIUIABBI METAJUIOB, MOJIMMEPHBIS
MaTepuabl).

Mesricnpeomemnuie ceasu



Peanuzanus MeXnpeaMeTHBIX CBs3el NMpU HM3yYeHUH XUMHUH B 9 Kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
TIOHSTUN, TaK W TIOHATUHN, SBJISIONINXCS CUCTEMHBIMHU JJII OTICIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO01mMe ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAyYHbIM (pakT, TMIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTe3, Kilaccudukamus, TMEePHUOIUYHOCTb, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJCINb, SBICHUE, MAPHUKOBBIMI
3¢ eKT, TEXHOIOTHS, MAaTEPHUAIIHI.

dwusuka: Marepus, aToM, O3JCKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKIUI,
U30TOIbI, PagUOaKTHBHOCTh, MOJICKYJa, OSJCKTPUUSCKHNA 3apsjl, MPOBOIHHKH,
MOJIYIIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPHCTAJUTMYECKAs
pemérka, CIuiaBbl, (PM3MUECKUE BEIMYWHBI, CIUHUIIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIC
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocepa, ruapochepa, MHUHEpATBI, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMbI€, TOIIJIMBO, BOIHBIEC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHS XMMHHM B €IWHCTBE Y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUMCKUMHU
COL[MOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHM, NPHUHSATHIMU B
oOlIeCTBEe MpaBWJIaMd M HOPMaMH TOBEACHHS U CIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMU 00YUYarOIUXCSl.

JInyHOCTHBIE ~ pe3yNbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOLIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTALMN U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMOTHYECKOTO0 BOCTIUTAHUSI:

LIEHHOCTHOT'O OTHOILICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUIO0, IOHUMAaHUS 3HAYCHHUS XHMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOM HH(OpMaluen o
IIEPEIOBBIX JTOCTHXKEHUSAX WM OTKPBITUSAX MHUPOBOM U OTEUYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’kIaHCKOT0 BOCIIMTAHUSI:

IPEJICTABJICHUSI O COLUHAIBHBIX HOPMax H IIpaBWIaX MEXINYHOCTHBIX
OTHOIIEHUHN B KOJUJICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4EOHOMCCIEAOBATENIbCKOM,  TBOPYECKOM W JOpPYrux  BUAAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH MPHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOIIECCE OTOM y4YEOHOW JESITENbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TIOBEJCHHE M TIOCTYNIKA CBOMX TOBAPUINEH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 TIO3HAHUSL:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE U XMMHYECKOU PEAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIOIINE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aHUMOCBS3SX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOoAuMbIe sl OOBSICHEHHS HAOJFOJAaeMBIX IIPOIIECCOB U SIBICHUH,
MO3HaBaTeNbHON, MH()OPMAIIMOHHOW M YWUTATENIbCKON KYyJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl ¢ YYEOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATypOi, JOCTYNHBIMU TEXHHYECKHMMH CpPEICTBaMU HH(OPMAIIMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOYYEHHIO W TI03HAHUIO, JI0003HATEIBLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEI0BATEIbCKOU
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHA OOyuYeHUS B
JIaJIbHEMIIIEM;

4) hopMHPOBAHUS KYJILTYPbI 30POBBSI:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3JI0POBbI 00pa3 »U3HHU, OCO3HAHUE MOCIEJICTBUNA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIIOTPEOJIEHUS alIKOroJisl, HAPKOTUKOB, KypeHHUs]),
HEOOXOMMMOCTH COOJIONIEHNST TIpaBWUJ OE30MAaCHOCTH TpH  OOpalieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUYECKOMY M3yUEHUIO NMpodeccuil U Tpyia pa3IudyHOro poja,
YBaXEHUE K TPyAYy MU pe3yjbTaTaM TPYJIOBOH AESATENbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHS TMPEAMETHBIX 3HAHMA 10 XWMHH, OCO3HAHHBIM BBIOOP
UH/IMBHUIyaJIIbHON TPAaeKTOPUU MPOJIOJIKEHUSI 00pa30BaHus C yUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHEMHON NpOo(heCCHOHATBHON NEATENbHOCTH U PAa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCKOro BOCIIMTAHNSA:

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIICHHWE K MPHUPOJAE KaK HCTOYHHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CYLIECTBOBaHUs, TOHUMAHUE NEHHOCTH 3J0POBOrO H
Oe3omacHoro obOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TCUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE ILIEHHOCTH COOJIOJEHUS
npaBui 0€30MACHOIO MOBEIEHU MPU pabOTe C BEUIECTBAMH, a TAKKE B CUTyalUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPUMEHSATh 3HAHUS, MOJTy4YaeMble MPU HU3YYEHUH XUMHH, JUIS
peleHns 3a1a4, CBSI3aHHBIX C OKPY KAIOWIEH MPUPOTHONU CPEAON, ISl TIOBBILLICHUS
YPOBHSI  3KOJIOTMYECKOW  KYJbTYpbl, OCO3HaHUA [JIOOAJIBHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM M MyTed HMX PELICHHS MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaIMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBbIE IS
(GbopMUpOBaHUS MHPOBO33PEHUS OOIEHAyYHBbIE TOHATHS (3aKOH, TEOpHUs,
IOPUHLMKII, TUIIOTE3a, PaKT, cUCTeMa, MPOIECC, SIKCIEPUMEHT U JPYroe.), KOTOphIe
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeIMeTax M IMO3BOJISIIOT Ha
OCHOBE 3HAHWI M3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABIECHUE O LIEIOCTHOM



HAyYHOW KapTHUHE MUPA, U YHUBEPCATbHbIE YueOHbIC ACHCTBUA (TI03HABATEIBHEIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOecnedynBaioT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUJITAHUPOBAHUIO W OCYIIECTBICHHIO YYCOHOM
JIEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble Jornyeckue aeiicTBUSA:

YMEHHUS HCMOJIb30BaTh MNPUEMBI JOTMYECKOTO MBIIUIEHUS NPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUUYECKUX TMOHSATUM (BBIACIATH UX XapaKTEPHBIC
MPU3HAKKU, YCTAHABIMBATh B3aUMOCBS3b C JAPYTMMH MOHATHUSIMH), UCIOJIb30BATh
MOHATHUS 711 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH IS KJacCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XHMHUYECKHUX PEaKIIUM,
yCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIEC CBS3M MEXIYy OOBCKTaMH H3yUCHMUS,
CTPOUTH JIOTUUECKHE pacCyKIeHusl (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHE TPUMEHSATH B TMPOIECCE I[IO3HAHUSA TMOHATHUS (MPEIMETHBIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIb3yEMbIE B XUMHH,
peoOpa3oBbIBATh MIUPOKO MPHUMEHSIEMbIE B XUMHH MOJICJIbHBIC MPECTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJ DJJIEMEHTa), XUMUYeckas (opMmyna U ypaBHEHHE
XUMHUYECKON peakiMy — MNP PEIICHUU y4eOHO-II03HABaTEIbHbBIX 3a/1a4, ¢ YYETOM
ATUX MOJICTbHBIX MPEJCTABICHUIN BBISBISATH U XapaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKKA M3yYaeMbIX OOBEKTOB — XUMHUECKUX BEIIECTB U XMMUUYSCKUX PEaKIIUH,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICICTBEHHBIC CBS3HM M
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

ba3oBble ucciegoBare/ibCKue 1eUCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAa4ECTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI i (hOPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUM;

MPUOOpPETEHUE OMbITa 110 ITUTAHUPOBAHWIO, OpPraHU3AIMUd W IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOoaaTh 3a XOJOM IIpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yibTar, GopMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCIEAOBAHUS, COCTABIATh OTYET
O MPoJIeTTaHHOM padoTe.

PaGora c undgopmanmeii:

YMEHHE BBIOWpATh, AHAIM3UPOBATH M HMHTEPHPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM IPEACTaBICHUS, MOJTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpXKaHUs, CIPaBOYHbBIC
nocoOusi, pecypcel WHTEepHETa), KPUTHYECKH OICHUBATh MPOTUBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE MPUMEHATh Pa3InYHbIE METOJbI U 3alpOChl MPU MOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOJUMBIX IS BBINOJHEHUS
y4eOHBbIX W TO03HABATEIbHBIX 3a]]a4 ONpPENeIEHHOTO THIIA, TPUOOPETEHUE OMNbITA B
0o0JaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYPOl aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BHIOMPATh ONTHUMANIbHYIO (OpPMY IpeaCcCTaBiIeHUs HHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECIOXHBIMH CXE€MaMH, JUarpaMMaMH,
Ipyrumu opmamMu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJM3UpOBaTh B Ipolecce Y4eOHOW u
UCCJIEI0OBATENHCKONW JEATETbHOCTH UH(POPMALMIO O BIUSHUHU MPOMBIILIEHHOCTH,
CEIBCKOTO XO35MCTBA M TPAHCHOPTA HA COCTOSHHUE OKPYKAIOUIEH IPUPOIHOU
CpEIBbl.

KoMMmyHMKaTHBHBIE YHHBepcaJibHbIe YUeOHbIe 1eiiCTBHA:

yYMEHMs 3a/JaBaTb BONpPOCH (B XoAe juanora U (WIKM) AUCKYCCUH) IIO
CyllecTBYy  oOcyxaaemMoil  Tembl, (OpPMYJIUPOBaTh CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3a]a4H;

YMEHUs  NPEACTaBIATh  IOJYYEHHBIE  PE3yJIbTaThl  [1O3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeNaTh IPE3ECHTALHIO
PE3yJIbTaTOB BBHIIOJHEHUS] XUMHUYECKOTO SKCIIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0OBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIbHOM W HUCCJENOBATENbCKOW  JEATEIbHOCTH  MpPU  PEHICHUH
BO3HUKAIOIIMX MpoOJeM Ha OCHOBE ydé€ra OOLIMX HMHTEPECOB U COTJIACOBAHUSA
no3unui (00Cyx aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JEHCTBUM, ONpPEACIICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUSA:

YMEHUE CaMOCTOSITENIbHO ONPENEATh LEIU ACATENbHOCTH, IJIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOIO
JesATEeIbHOCTh, BBIOUpaTh Hanbosee 3PGEeKTUBHBIE CIIOCOObI PEIICHHS YUYEOHBIX U
IIO3HABATEJIBHBIX 337a4, CaMOCTOSITEJIbBHO COCTAaBJIATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUM NIPU BBINOJHEHUHU 33JaHUM C YYETOM
MOJIyYeHUs] HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBaX M PEAKIUSX,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOIO pe3yJibTaTa 3asBJIICHHOW LEIU, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEIMETHBIE PE3YJIbTATHI

B cocrtaBe mnpeAMETHBIX pe3yJbTAaTOB IO OCBOEHHUIO 00s3aTEIBLHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepasibHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOCHHbIE OOYYAIOIMMHUCA HAay4YHbI€ 3HAHUS, YMEHHS M CHOCOOBI



NEUCTBUN, CcHenmu(pUIecKue Il MpeAMETHOW o0nactu  «XuMHUsS», BUIBI
JEATeIBHOCTH 1O  MOJYyYEHUI0O HOBOIO 3HAaHWS, €ro HHTEpIpETalNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIlUsX.

K xonIiy oOydenus B 8 kiiacce npeMeTHbIEe pe3yIbTaThl HA 0A30BOM ypOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBIC OCHOBHBIX XMMHUYECKUX IMOHSTHI: aTOM, MOJIEKYJa,
XMMHUYECKUN JJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJIHOPOIHAS), BAJICHTHOCTh, OTHOCUTENbHAS aTOMHAsl U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi 10J1s1 XUMHYECKOTO 3JIEMEHTA B COSMHEHUH, MOJISIPHBI 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIECHBb
OKHCJICHMS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peaxkiuu
COCAMHEHUs, PEAaKUUU PA3JIOKEHUS, PEAKUUU 3aMEILICHHS, PEAKIHUH
oOMeHa, 9K30- U DHJIOTEPMHUUECKUE PEAKIUH, TEIUIOBOM d(PdeKT peakuuu,
AIpO aToMa, BJIEKTPOHHBIM CIIOH aroMa, aToOMHas OpOWTanb, paaUycC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHASI U HETMOJsipHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JMOJs BEIIECTBa
(IporeHTHAsE KOHIIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHA U
NPUMEHSTH 3TU NOHATHUSA IPY ONMCAHUY BEUIECTB M UX MPEBPAILLICHUII;

e HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsI COCTaBJICHUS (POpMYJI
BEIIECTB U YPAaBHECHUN XMMUYECKUX PEAKIIUIA;

e ONpENeNATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCIWHEHUSX,
MIPUHAJIJICAKHOCTh BEIIECTB K OMNPEAeIEHHOMY KJIACCY COCIWHEHHM TI0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJlGHTHAsT W MOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

e packpbiBaTb cmbIica Ilepuomnueckoro 3akonHa JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUs1, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢dopmy [lepuoamueckoii
CUCTEMbl XHMMHMYECKHUX DJJEMEHTOB: pa3jiuyaTh IMOHATHS «TJIaBHAs
noarpynmna (A-rpynmna)» u «nobdouHas noarpynna (b-rpynmna)», manbie u
OoJIbIIINE TIEPUOJbI, COOTHOCUTH OOO3HAYEHHS, KOTOpPhIE HMEIOTCS B
tabiauie «llepmognueckas cucrtemMa XuMHYECKHX d3iemeHToB J[. .
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YUCIIO IEKTPOHOB
U pacrpeieieHue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTAaHUUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYAcCTBYIOIIUX B pEaKIUU
BEILIECTB, 0 TETUIOBOMY (P deKTy);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPIKIasl ONMMCAHUE TPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINA;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYMCIIATh OTHOCHTEIBHYIO MOJEKYJSIPHYIO W MOJSPHYIO MacChl
BEIIIECTB, MACCOBYIO [IOJII0O XHMHUYECKOTO »JJieMeHTa 1o ¢dopMmye
COEIMHEHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON pEeaKIuu;

MIPUMEHSATH OCHOBHBIC OTIEPAIUH MBICTUTEIBHON NEATCILHOCTH — aHaIU3
U CHHTE3, CpaBHEHHUE, 000OIleHHE, CUCTEeMATU3allHIo, KiIacCU(UKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBSI3€d — JUISI M3YyYECHHs] CBOMCTB
BEIIECTB M XHMHUYECKUX pEaKIUi, eCTECTBEHHO-HAYyYHbIE METO/Ib
NMO3HAHUSA — HaAONIOJCHUE, U3MEpPEHUE, MOJICITUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN );

CIENOBAaTh  IMpaBUjaM  TMOJIb30BAHUS ~ XMMHYECKOM  TOCYAOM U
nabopaTOpHBIM 00OpPY/NOBaHMEM, a TakKe TMpaBWwiIaM oOpaiieHus: ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUIUSIMH TIO BBIIIOJTHEHHUIO
7a00paTOPHBIX XWMHUYECKHX OMBITOB 110 TIOJYYCHHIO W COOWpaHUIO
razoo0pa3HbIX BELIECTB (BOJAOpPOAA M KHCJIOPOJAA), MPUTOTOBJICHUIO
pacTBOPOB C OMNpPEIEIEHHON MAaCCOBOM JIOJIE€W PACTBOPEHHOIO BEILIECTBA,
IUTAHUPOBATh W TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IMIEIOYEH U KUCIOT C TMOMOIIBI0 MHANKATOPOB
(nmakmyc, heHondraienH, METUIOPAHXK U IPYTHE).

K xonIy oOydeHus B 9 kjacce mpeIMEeTHbIC pe3yIbTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUM:

pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKMX [MOHATUH: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPULIATENBHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKas PeaKius, XUMAYECKasl CBsI3b, TEIUIOBOM 3(dexT
peakuuu, MOJb, MOJSpPHBII  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs IUCCOLMALMS, PEAKIUH HOHHOTO
oOMeHa, KaTalu3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMblE U



HEOOpaTUMBbIE pEeaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEILHBIE PEaKIIHH,
OKUCJIUTENb,  BOCCTAHOBUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
ajoTponus, am(pOTEepHOCTh, XUMUYECKasl CBsI3b (KOBaJCHTHAas, MOHHA,
METa/NInYecKas), KpHUCTAJUIMYecKass pemiéTka, KOppo3us METaslioB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaklUHWH, TMPEAeIbHO JOMyCTUMAas
koHuenTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSITHUU W
MIPUMEHSThH ATU TOHSATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAILICHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBjieHHS (Hopmyl
BEILIECTB U YPABHEHUI XUMHUUYECKUX PEAKIINIA;

ONPENIENIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS] XUMUYECKUX JJIEMEHTOB B
COCIMHEHMSIX paA3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BEUIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUA XUMHUYECKON
CBs3U (KOBaJEHTHas, WOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCIMHEHMUSIX, 3apsij MOHA 10 XUMHUUYECKOU (opMyJsie, XapakTep Cpelbl B
BOJIHBIX PacTBOpax HEOPTraHUYECKUX COCAMHEHUM, TUM KPUCTAULTUYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBath cMbIica Ilepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIKCHIBATh W XapaKTepHU30BaTh
Tabiunyio Gopmy [lepuoanueckoil CUCTEMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHas mnoArpynna (A-rpymnma)» U «mno0odHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME TMEPUOJBI, COOTHOCUTH
0003HaYEHHUs, KOTOpPhIE MMEIOTCA B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTepUCTHKAMH  CTPOCHHMSI  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB U 3apsl sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeniesieHie WX IO AJICKTPOHHBIM  CIOSIM), OOBSCHITH OOIIME
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB 3JIEMEHTOB M MX COCAMHEHUI B
npeAenax MalblX NEPUOJIOB U TIAaBHBIX MOATPYII ¢ YYETOM CTPOEHHUS UX
aTOMOB;

KJIAaCCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHTbI, HEOPTaHUUYECKHE BEIECTBA,
XUMUYECKUE peakuuu (10 YUCIy M COCTaBy YYAcCTBYIOLIUMX B pEaKIUU
BELIECTB, MO TEIUIOBOMY 3 (EKTy, 10 U3MEHEHHUIO CTENEHEH OKUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CcrenuPUUecKue XUMHYECKUE
CBOMCTBAa MPOCTBIX W CJIOXHBIX BEIECTB, MOATBEPKIAs OIUCAHUE
npuMepaMyd MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHUW COOTBETCTBYIOIIMX
XAMHUYECKHUX PEAKIINM;

COCTaBJIATh YPAaBHEHUS DJIEKTPOJIUTUYECKOW AHCCOIMAIMUA  KHUCIOT,
LIEJI0Y€EHN U COJIEH, ITOJIHBIE U COKPAIEHHBIE YPAaBHEHUS PEAKLUA HOHHOIO



oOMeHa, ypaBHEHUS pEaKIWi, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —peaKIui
MOCPEJICTBOM COCTABJICHMSI DJIEKTPOHHOTO OajlaHCa 3THX PEaKIIMiA;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPAMCHUNA B Pa3IAIHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO0 »dJieMeHTa 10 ¢dopmye
COEJIMHEHMSI, MAaCCOBYIO JIOJIIO0 BEIIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOMofaTh  MOpaBWjia  MOJb30BAHUS ~ XUMHUYECKOM  MOCYIOoH U
7a00paTopHbIM  O00OpYy/IOBaHMEM, a TakKe IMpaBWiia OOpAICHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMH TIO BBIIIOJTHEHHUIO
7a00paTOPHBIX XWMHUYECKHX OMBITOB IO TOJYYEHUI0 M COOUpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEaKIWH, TOATBEPKIAIONINE  KAuyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPUI-, OPOMU/I-,
uonua-, kapbonart-, docdar-, cuiamkar-, cyibdar-, TUAPOKCHU]I-UOHBI,
KaTHUOHbI AaMMOHHUS U HMOHBI U3YYEHHBIX METAIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlUH MBICTUTECIBHON NEATCTLHOCTH — aHaJIu3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3alldi0, BBISBICHHE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — I U3YyYCHUS CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAyYHBIC METOIbl TIO3HAHUS —
HaOIIOZICHUE, W3MEpPEHHEe, MOJCIMUPOBAHUE, SKCICPUMEHT (pEalbHBIN W
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo 4yacos
Ne HaumeHoBaHue pa3aesioB U JeKkTpoHHbIE (IU(POBbIE)
KoHnTtposabHbie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTbI padoTbI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE TIOHATHS
Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [IOK
' MPAKTUYECKOU AEATEIBHOCTH https://m.edsoo.ru/7f41837¢c
YeoBeKa
12 BemecTBa 1 XUMHY€ECKHE 15 1 bu6mmorexa [IOK
' peakuuu https://m.edso00.ru/7f41837¢
Wroro mo paznemy 20
Pasnen 2. BaxkHelinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB
91 Boznyx. Kucnopon. [lonsitue 6 bubnuoreka LIOK
' 00 oKkcHIax https://m.edso0.ru/7f41837c
Bonopoa.llonstue o kucimorax bubnnorexa [IOK
2.2 8 1
U COJISAX https://m.edsoo.ru/7f41837c
93 Bona. Pactopsr. [lonsitie 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHMAX https://m.edso0.ru/7f41837c
24 OcHOBHBIE KJIacChl 1 1 1 bubnnoreka [IOK
' HEOPraHUYECKUX COEIUHEHUI https://m.edsoo.ru/7f41837c
Hroro mo paznemy 30

Pa3nen 3. llepuoanyeckuii 3axon u llepuonnyeckas cucrema xumudeckux 31eMmenToB /[. U. MenaeneeBa. CTpoeHune aToMoB.
XHMI/I‘ICCKaH CBA3b. OKI/IC.III/ITe.]ILHO-BOCCTaHOBI/ITeJIbHI)Ie pealcum[



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

[Tepuonuueckuii 3aKOH U

31 [Tepuoanueckas cucrema 7 bubmuoreka [IOK
XHMHUYECKUX 31eMeHToB /1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue atoMa
XuMU4ecKas CBS3b.

3.2 OKHCIUTENBLHO- 8 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIHHBIC PEAKITHH
bubmuoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

9 KJIACC

Konu4yecTBo yacoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne n/m P Konrpoabsusie | IIpakTuyeckue (1uup )
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Pa3nen 1. BemecTBo U XUMHUYECKHE peaKIUU
11 [ToBTOpeHue u yriayOieHue 3HaHUN 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnnoreka [IOK
' peakuuii https://m.eds00.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLAALIUS. 8 1 1 bubnnoreka [IOK
' XUMHUYECKUE PEaKIIMU B paCTBOPAxX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznea 2. Hemera/iibl M UX COCAMHEHUSA
21 OO6m1ast XapaKTepPUCTUKA XUMHUYECKHUX 4 1 bubnnoreka [IOK
' sneMeHTOoB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapaKTepUCTHKA XUMHUYECKHIX
2.2 BHGL;eHTOIE VIAliJr nnbl. Cepa u e€ 6 brbmmorexa [HOK
' PymsL. 6P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX
2.3 aneMeHTOB VA-Tpynmsl. A30T, hocdop u nx 7 1 bubmmorexa [IOK
' PyTaL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mmas xapaKTepUCTHKA XUMHUIECKHIX
2.4 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 bubmmorexa [IOK
' . py ’ poa https://m.edsoo.ru/7f41a636
KpEMHUH U UX COeTUHEHUS
Hroro no pazaeny 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. MeTa/LiIbl M HX COCAMHEHUA

. bubmmoreka [IOK
31 Obuwe CBOHCTBA METAIIOR 4 https://m.eds00.ru/7f41a636
. bubmmoreka [IOK
3.2 Baxxneiime Merayuisl ¥ UX COEIUHEHUS 16 htts://m.edsoo.ru/ 7412636
Hroro mo paznemy 20
Pa3zjnen 4. Xumus u okpy:kamias cpeaa
4.1 B Bl B )KU3HU 4Y€eJIOBEKA 3 bubnnorexa [IOK
' CliecTBa I Matepual . https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE BpeMms 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE 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

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., Octpoymos U.I"., Cnankos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
» Xumus, 9 knacc/ 'abpuensa O.C., Octpoymos U.I"., Cnankos C.A.,

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»

METOINYECKHUE MATEPHUAJIbBI IS YYUTEJIA

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET

bu6mnoreka IJOK
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