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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eiepalibHON pabouel TporpaMMbl BOCITUTAHUS
U C Yy4YETOM KOHUEMIMMU TMPENnoJaBaHusl Y4yeOHOro mnpeaMera «XuMus» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnmm.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIEp/KaHUE,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KilaccaM M CTPYKTYPUPOBAHUE 10
paznenaM M TeMaM IMpPOrpaMMbl O XHMMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU coAepKaHus, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh W3YYEHHS XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4EOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJaroluxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30oBaHMs, a TakKe TPeOOBaHUN K
pesynbTaTam 00y4eHHUs XUMUU Ha YPOBHE I1€JIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATENbHOCTU OOYyYalolerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XHMHH CIYXHUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJsib UrparoT (QopMUpyeMble XUMHUEH MPEICTaBICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUM U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJIEC, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUUYECKON 0€30MacHOCTH, MPOOIIeM 3[paBOOXPaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMupOBaHUsI KyJIbTYPhI JMYHOCTH, €€ 0011Iei U (PYyHKIITMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4YeOHOW JIESITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX W HCCIICOBATEIbCKAX YMEHUM, HEOOXOIUMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JACSATEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIIUXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaY4YHBIM 3HaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHUS B OOYyYEHMHM XHMMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUN XUMUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX MOHATHUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IMPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOT'O YUYEHHUsI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanyeckoro 3akona . . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TIPEACTaBICHUM 00 JICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJIYUYCHUST N3Y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEACTABJIEHUS O XUMUUYECKOU COCTABIIAIOLIEH HAYYHOW KAPTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM ITPUPObI, IEHHOCTHOT'O OTHOIICHUS K HAYYHOMY 3HAHHIO U METOJIaM
MO3HaHUS B Hayke. M3yueHWe XMMHUU MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYEeHHBIX Y4eOHBIX npeameToB: «Okpyxatomuii mupy», «buomorus. 5—7
KJIacCh» U «DPu3uka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHH TPOUCXOAUT (QopMHUpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEeATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUA —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, TOCTYIHBIX
000011IeHUI A MHUPOBO33PEHUECKOT0 XapaKTepa, A3blka HAayKU, B MPHOOLICHUH K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIHii, B
GbopMHUpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHHUHN U X IPUMEHEHUH B YICOHO-
MO3HABATEJIbHON U yueOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LIEJIH, KaK:

— (opmupoBaHHEe WHTEIUICKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHCTEeMaTHYeCKOoe MpUOOIIEeHHE
oOy4Jaronmxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM J€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOTO3HAHHS, KIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIICTCHIINM), UMCIOIIMX YHUBEPCATBHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW ©  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKPYXKAIOIIET0 MHpA, WCIOJB3Yysl 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YYCHHH
XUMUH, TPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1eecoo0pa3HOro TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTA B IENSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpO(MHIIS M HANpPaBJICHHOCTH JaJbHEUIIIETO
oOyueHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKXAHUE OBYUYEHUSA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B U3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. Du3nMyeckue CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTOAaxX TMO3HAHWS B XUMHH. UHMCTHIE BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmysa. BaleHTHOCTh aTOMOB XUMUYECKHUX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHast Macca. MaccoBast 10JII XUMHUECKOTO 3JIEMEHTa B COSAMHECHUU.

KonuuectBo BemectBa. Moabs. MossipHas Macca. B3auMocBsI3b KOJMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eIAuHUI] BemiecTBa. Pacuérel mo dopmyiam
XUMUYECKUX COCTUHEHUHN.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMUYECKasl peakius U e¢ MPU3HAKH.
3aK0H COXpaHEHHsS MacChl BEIIECTB. XUMUYECKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/IOH, MpaBUjIaMu pabOTHl B JIAOOPATOPHH U
npuéMaMu oOpalieHus ¢ JJabopaTOpHBIM 00OPYIOBaHHEM, U3yUEHHE M OMHUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHME CBEYM, MPOKATMBAHWE
METHOW MTPOBOJIOKH, B3aUMOJICHCTBHE MeNa C KUCIIOTOM) SIBJICHUM, HAOIOICHUE U
ONMCAaHWE TPU3HAKOB MPOTCKAHWS XUMHUYECKHX peakinuid (pasioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUIAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3y4YCeHHE CMOCOOOB pa3eNieHHs CMecei: C TOMOIIbI0 MarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHILIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBApESHHOMN
CONMM, HAONIOJCHWE W  ONHCAHWE  PE3yJbTaTOB  TPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsI MAacChl, CO3JaHHE MOJETCH MOJICKY
(IIapoCTEepPKHEBBIX ).

BaskHeiinue npeacTaBUTe M HEOPraHNYECKHUX BellleCTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT U mpocToe
BemecTBo. HaxoknmeHuwe kucimopoja B TpUPOAE, (PU3WYecKne M XUMHUYECKUC
cBoiictBa (peakumu TopeHus). Okcunbl. [lpumenenue xkucnopoma. CrocoOsI
MOJIyYeHHUST KUCTIopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCcaopoaa.



TennoBoit 3¢h(deKT XUMHUYECKON peakinyu, TePMOXHMUYECKUE YpaBHEHHS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CTOCOOBI TofydeHust. Kuciaotor
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBasi 10711 BEIIECTBA B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuasl. Kiaccudbuxarus
OKCHUJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHCJIOTHbIE, aM(oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOoBaHusA. HomeHnkiarypa ocHoBaHuii. Du3znueckue M XUMHUYECKUE CBOWMCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3MYecKue U XUMHUYECKHE CBOICTBA COJEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOpOJa, HAOI0IeHNE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMK OKCUJIOB M OTICAHWE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaoM meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BENIECTBA, B3aUMOJCHCTBHE BOJBI C METaIaMU (HAaTpHEM H
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCJIOT U LIENOYEH, U3YYEHNE B3aUMOICUCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METalaMu, peakiui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PacTBOPA COJIM, PELICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJIacchl HEOPraHUYECKUX COEAUHEHUID.

IMepuoauueckud 3axkoH u Ilepuoguueckass cucreMa XUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PEaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMENbHbIE METalIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUJIPOKCUBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneena. KopoTkonepuoanas u jyiiuHHOonepuoanas popmsl [lepuoanyeckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menneneesa. Ilepuoasl u rpymnmsl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEeK aToMOB TepBbIX 20 XUMHUYECKHUX  3JIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYyNIIaM U MEPUOJIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX ATIEMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 WCIIOIh30BAaHME KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kilaccu(dukaius, TMepUOJIUIHOCTh, HAOII0ICHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (U3UYECKUE BEIMYHMHBI, CIHHHIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonudeckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHYECKHUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ PEaKIMHU. CocraBiieHME  ypaBHEHHUI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIIFHBIX ~ PEaKIUii €  HWCIOJB30BAHMEM  METONa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonel, aHMOHBI. MeXaHW3M AMCCOLMALMMA BEIIECTB C Pa3IMYHBIMU BUIAAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuy noHHOr0 oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakumid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 ANEKTPOIUTUYECKON THUCCOUNALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(XJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON PEAKIUU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paClO3HABAHME HEOPraHMYECKMX  BELIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

HemeraJyibl 1 X COeIMHEHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MIPUMEpE XJIopa (B3auMOIeHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IIPUPOJE.

Oo6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBoiOpoJ, CTpoeHHe, (HU3HUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MoJdy4YeHus cepHOW Kuciotbl. [IpuMeHeHue cepHOU
kuciaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue ceppl M €€ COeNMHEHUM B IpuUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaloIllel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLEHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJlydeHne U npuMeHeHue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT M CHEIU(UUECKHE).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATIbHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOKIM, 3arps3HEHHE BO3yXa, MOYBbl U BOA0EMOB). docdop, amioTponHbe
Moaudukauuu docdopa, puznyeckrue U xumudeckue cpoiictBa. Okcua docdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIEHUS. Y TJIEpO, AJTIOTPOIHbIE MOIU(DHUKALINH,
pacnpocTpaHeHue B IpUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, [OJy4YEHUE U
NpUMEHEHHE. DKOJOTHUECKUe MPoOeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KAcIoTa W e€ coir, ux (pu3MUeckre W XUMHUYECKHE CBOWMCTBA, MOJY4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-uoHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TPOMBIIITIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKHA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, HEPTh),
MPOIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
poiii B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTMHCHUH.

Kpemuuii, ero ¢Qusuueckne u XUMHUYECKHE CBOWCTBA, TMOJY4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBINIJICHHOCTH. BakHelme CTpoWTeNnbHbIE MaTepuaibl: KepaMmHKa, CTEKIIO,
IeMEeHT, OeToH, xene300eToH. Ilpobiembl 6€30macHOrO  MCIOIb30BaHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHUE 00pa3I0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOJACHUE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)xkaromme (PU3MUecKHe U XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAMHEHUSIMU (BO3MOKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHOM PEaKIMU Ha CyJb(aT-uOH U HAOJIIOICHHE IPU3HAaKa €€
pPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMM CBOMCTBaMU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpEeHUH, NOoIyyeHHe, coOupaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB aMMHaka, IMPOBEACHHE KAYECTBEHHBIX pPEaKUWd HAa HOH aMMOHHUS U
dochaT-MOH W H3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOras3a, IOIYUYEHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIMEH CUIMKATHOM IPOMBILUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a/4ad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO1ast XapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHuss B llepuommueckon cucreme xumuuyeckux snemeHtoB [l .
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
crocoObl MoyydeHus MeTasioB. [loHSTHE O KOpPpO3WM METauIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJICHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
Ilepnoguyeckon cucreMe XxuMu4deckux 2ieMeHToB [[. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKre 1 XUMHUYECKHE CBOKWCTBA MarHus



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AsroMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XuMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIAa U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOCHHE aTOMa, HAaXOXKJIEHUE B Tpupojae. Puzmyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB W CIUIABOB, WX (PU3MUECKUMHU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJbTAaTOB KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOAE
(BO3BMOKHO  KCMOJIb30BAHME  BHJICOMATEPHUAIOB), MPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMi HA MOHBI: MArHUs, KaIbIIKsA, aTIOMUAHUS, IUHKA, skese3a (11)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IMPOIECCOB OKpAIIWBAHUS
MJJaMEHH MOHAMU HATpus, KaJiusl W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METaJJIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuanbsl B INOBCEAHEBHOW JKW3HM 4YeJlOBEKa. beszomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xuMun B pemieHu 3K0JI0THYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BAaHME KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYUYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusi, NEepUOAUYHOCTb, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHUE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJIEKyIa, AIEKTPUUYECKUI 3apsi, MIPOBOJHHKH,
MOJyIPOBOJIHUKH, AUDIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTH, KPUCTATITNICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocuHTes, npixanue, Ouocdepa, FKOCUCTEMA, MUHEPAIbHbBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PpE3yJbTaTbl OCBOEHHS IPOrpPaMMbl OCHOBHOIO OOIIETo
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUsT XMMHUU B E€IUHCTBE y4eOHOU U
BOCIIUTATENBHOU IEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHMCKUMU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, IPUHATBIMU B
o0miecTBe MNpaBWIaMM M HOPMAMM IIOBEIECHHS M CIIOCOOCTBYIOT IIpoLEccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIIN3ALMN 00yYarOIINXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX LIEHHOCTHBIX OPUEHTALUU W
pacIIMpeEHNE ONbITa ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHNA

LIEHHOCTHOI'O OTHOWIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOWIO, MOHUMAaHMS 3HAYECHUS XUMHUYECKOM HAyKU B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JTOCTOBEPHOW MH(pOpMaIMeil o
MEPENOBBIX JOCTHMKEHUAX W OTKPBITHUSAX MHUPOBOM M OTE€YECTBEHHOM XHWMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSA:

MIPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBWIAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEJ0BATEIBCKOM, TBOPUECKON U IPYTHX BUIaX AEITEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM NESITEIbHOCTH MpPH BBINOJIHEHUU
y4eOHBIX, MO3HABATEIbHBIX 33/]ay, BBINOJIHEHUH XMMHUYECKHUX OSKCIEPUMEHTOB,
CO3JaHUH YUYE€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3aMMOIIOMOIIIH
B MPOLECCE ATON yueOHOU AeSTENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE
U TIOCTYIIKM CBOMX TOBApUILEH C MO3ULMN HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS IOCIEACTBUM IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH U COCTaBJISIOLINE
OCHOBY Ul TOHMMAHUS CYIIHOCTH HAYYHOW KapTHHBI MHpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTUS IIPUPOIBI, B3aUMOCBS3IX 4YEIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

ITO3HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOTUMBIE Uil OOBACHEHHUS HAOII0IaeMbIX MPOLECCOB U SIBICHUM,
MO03HABATENbHOM, MH(POPMAIMOHHON W YHUTATEIbCKON KYyJNbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATYpPOH, JTOCTYMHBIMA TEXHUYECKHUMH CPEACTBAMU HMH(OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHHWIO, JFO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOI'O OTHOLIEHUA K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBbIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuil O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peajbHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUSI  TMPEIMETHBIX 3HAHUHW 1O  XUMHUH, OCO3HAHHBIH  BBIOOD
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJIOKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOPECcCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHUSA

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOrO U
O6e3omacHOoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTHU COOJIIOJICHUS
MpaBuUJI 0€30MacHOT0 MOBEICHUS TTPU pabOTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YIPOXKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJy4aeMble TIPU M3YYCHUH XUMHH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH NPUPOJIHON CPENON, A1 TTOBBILLICHUS
YPOBHSI  DKOJIOTMYECKON  KYJbTYphl, OCO3HAHHUS TIJIO0AJBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX PpE3yJIbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUST MUPOBO33pEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHsI, TPUHITHTI,
runore3a, ¢akT, CUCTEMa, TPOIECC, OKCIEPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MPEeaMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHON



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPhIE 0OeCcmeunBarOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHUM: PACKPBIBATh CMBICT XMUMHUYECKHX MOHATHU (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKU, yCTaHABIIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIs1 KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTUYECKHUE PaCCyXIeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHME TMPUMEHSATH B TIpOIEcCe MO3HAHUS TOHATUS (NIPEIMETHBIC U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTepU30BaTh CYIICCTBEHHbIC
MPU3HAKU U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEaAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aE€MbIX MPOLIECCAX U SABJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

NPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH U UHTEPNPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHWUBATH MPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO THIIA, MPUOOPETEHHE OIbITa B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIBTYpOH aKTUBHOT'O MCIIOJIB30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJa4l HECIOKHBIMU CXEMaMH, JharpamMaMu,
npyrumu ¢popmamMu rpadKu U UX KOMOUHAIUSAMU,

YMEHHE UCIOJb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHbIE  pe3yJbTaTbl  IMO3HABATEIbHOU
JEATEIbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTaX; JeJIaTh IMPE3EHTALUI0
pe3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO 3KCIEpUMEHTa (J1ab0paTOpHOro OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISAITh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUM TNPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO PE3yJIbTaTa 3asBJICHHOW LEIH, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUU 3a1aHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIIOT: OCBOEHHBIE OOYYAIOLUIMMHCS HAy4YHbIE 3HAHUS, YMEHHUS U CHOCOOBI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWs, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiumu,
AJIpO aToMa, dJEKTPOHHBIN CIOW aToMa, aTOMHast OpOUTalb, paguyc aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSA3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JIOJsl BeIleCcTBa
(MporeHTHAsI KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIca Ilepunomnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSI, 3aKOHA ABOTajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuyeckux odaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHTHI, HECOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO 3JIeMEHTa MO (opMmyse COeAUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — IS M3YyYEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOU MOCY0H 1 JIa00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM J10Jiell PacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH W MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U IpyTHE).

K xoHiy 00ydeHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaAKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU AP (HEeKT
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKINM, MPEACIbHO JOMYCTUMAas KOHIICHTpaIHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENIATh BAJIGHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIaBHBIX TNOJATPYMH C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME WU CICIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPALIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »dJjeMeHTa Mo (opmysie COeAuHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
o0opyJ0BaHMEM, a TaKXKe IMpaBuia oOpalleHuss C BEHIeCTBAMU B
COOTBETCTBUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JIaOOPAaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IMyTEM XJIOpUI-, OpOMUA-, WOAUI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIIUTEILHOM IEATeTbHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CHCTEMATH3aIIMIO, BBISBIICHUE IIPUUYUHHO-
CJICICTBEHHBIX CBSI3€W — JIJII U3YYECHHS] CBOWMCTB BEIECTB M XUMHUYECKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jiejioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHavyanbHble XUMHYECKHE OHATHS
XuUMHS — BaXkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAaKTUYECKOU JEATETbHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
19 BemiecTBa 1 xumnueckue 15 1 bu6nmorexa LIOK
' peaKknuu https://m.edso00.ru/7f41837¢c
Uroro no pazneny 20
Paspnen 2. Baxkneiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
Boznyx. Kucnopon. Ilonstue bubmuoteka [IOK
2.1 6
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsatue o kucinorax 3 1 bubmmnoreka HOK
' U COIIAX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [IOK
' OCHOBAHHSX https://m.edso00.ru/7f41837¢c
OCHOBHBIE KJIACCHI bubnunorexa LIOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE pPe€aknumn



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHMHYECKUX dj1eMeHToB /I, U. ! https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM uugpoBbie
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NMpOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Pasnea 1. BemecTBo M XuMH4yecKkme peakiun
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 1 Bbu6mmoteka [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Paznen 2. HemeTanibl M X coeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoteka [IOK
' aneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa [TOK
' PyHsL. P https://m.edso0.ru/7f41a636
COEZIMHEHUs
OO0mast XxapaKTepPUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 Bubmmorexa [IOK
' PYEHL. ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKUX
24 anemeHToB |VA-rpynmel. Yriepona u 8 1 2 bubmmorexa [JOK
' ) TPYIHBL poa https://m.eds00.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
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

Pa3zgen 3. MeTaajabl M HX COeTMHEHUA

3.1 OO6urme cBoOCTBa METAIIIOB 4 ];;IKZH;I;T:;&:)ESII? £413636
3.2 Bakneiiine MeTalibl 1 UX COSIUHEHUS 16 ]f?tptlfsﬂlpllr?:(;(::)?r(jﬁ £412636
Uroro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BemiectBa 1 MaTepualbl B )KM3HU YEJIOBEKa 3 buGnuorexa [IOK
https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOe Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
OBILIEE 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 IIVTAHUPOBAHUE

8 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Koutposbubie I[IpakTnueckue A p
n/n Bcero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
[Ipeamer xumuu. Ponps xumuu B bubnuoreka [IOK
1 1 1 Henmenst
JKWU3HM 4esoBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
IlonsaTrue o MeTOgaxX MO3HAHUA B bubnuoreka [{OK
2 1 1 Henens
XUMHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
paboThl B 1a00paTOpUU U MPUEMBI bubmmoreka [JOK
3 1 2 Hemens
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
Yucreie BemecTBa 1 cMecu. CiocoObl bubmmoreka IIOK
4 . 1 2 Henens
paszaenenust cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTuueckas padora Ne 2
) «Pa3nenenue cmeceli (Ha mpumepe 1 3 Henens bubmmorexa [JOK
. . pHuMep A https://m.edsoo.ru/ff0d28c8
OYHUCTKU OBapEHHOM COJIN)»
bu6nunorexa LIOK
6 A 1 3
TOMBL I MOTICKYIHL HeACTH https://m.edsoo.ru/ff0d2a6c
XuUMHUUYECKHE 2JIEMEHTBI. 3HAKU bubmuoreka [{OK
7 1 4 nenens
(CMMBOJIBI) XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6nunorexa LIOK
8 IT 1 4
POCTBIE U CIOKHBIE BELIECTBA HeJes https://m.edsoo.ru/fi0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 5 Hezenst bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK

10 X e . Bane 5
umIeeKas (popuyna. Banentrocts HEACTH https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
11 6 memens
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
MaccoBas 10715 XUMHAYECKOrO bubmuorexa [IOK
12 6 menens
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
KonnuectBo BemectBa. Mouib. bubnnorexa [IOK
13 7 wenmens
MomnsipHast macca https://m.edsoo.ru/ff0d5230
DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuoreka [{OK
14 7 wenens
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycinoBus NpOTEKaHUS bubnnorexa [JOK
15 . 8 Hemest
XUMHUYECKUX peaKiui https://m.edsoo.ru/ff0d3al16
3aKOH COXpaHEHHS MAacChl BEILIECTB. Bbu6mmoteka [JOK
16 8 memens
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brerauciienus konmmdecTBa, MacChl
17 BEIECTBA 110 YPABHEHUSIM 9 Henens bubmorexa [JOK
B yp . A https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Krnaccudukanus XumMuaeckux
18 eaKIuil (COeTMHCHUS, PA3IIOKCHHUS 9 nenens bubmorexa [JOK
peartt A P ’ A https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IeHne u 10 Henens bubmorexa [OK
H AT, Hf A https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUM
KonTponbnas padora Nel mo teme bu6muoreka [JOK
20 10 Henens

«BemiecTBa 1 XuMHU4eCKHe peakuumn»

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

21 Bo3nyxa. Kucimopon — sneMeHT u 11 nenens bubmorexa HIOK
Ayxa. POA A https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XUMHUUECKHUE CBOMCTBA
22 KHCIIOpo/1a (peakiuu OKUCIICHUS 11 menens buGnuorexa [IOK
p P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI TOTy4YeHUsT KHCIIOPOia B
23 71a00paTOPHUH U IIPOMBIIIIECHHOCTH 12 menens bubmorexa LIOK
patop p ’ A https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
peaKkuu, MOHSITHE O bubnnoreka [JOK
24 12 Henens
TEPMOXHUMHYECKOM YPAaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar ;13He1§1/1e(11;03 yxa CIIOCOOBI iro 13 menmens bubmorexa [IOK
p Ayxa, A https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOupanue 13 nenens bubnmorexa HOK
y p . A https://m.edsoo.ru/ff0d4ae2
KHCIIOpPO/1a, U3yUYeHHUE er0 CBONCTBY
Bonopon — anemeHT u nipocroe bubmuoreka [IOK
27 14 "Henens
BemecTBO. Haxoxaenue B nmpupoie https://m.edsoo.ru/ff0d4dd0
dOu3nuecKkue U XUMUYCCKHE CBOMCTBA bu6nunorexa LIOK
28 14 Henens
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 IlonsATHe 0 KHCIOTaX U COJAX 15
HeAs https://m.edsoo.ru/ff0d50d2
C 0
30 IIOCOOBI IMOJyYEHUsI BOIOPOIA B 15 nexens bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITonyuenne u cobnpanue Bogopoia 16 Henens bubmorexa [IOK
y N p AOPOAa, A https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE e€ro CBOKWCTBY
ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
32 16 nenens
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus 06béMa, KoaudecTra
33 BEIIIECTBA rasa 0 €ro U3BECTHOM 17 nenmens bubmmorexa [IOK
» n Y A https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEILECTBA WIIU 00BEMY
Brrunciienus 00EMOB ra30B 110
34 ABHCHUIO PEaKIIMU HAa OCHOBE 17 nenens bubmorexa [IOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
35 18 nenmens
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwmii. [Tonsitue 00 bubmuoreka [{OK
36 18 nenens
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuUTENb.
HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
37 19 nenens
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTuyeckas pabora Ne 5 o Teme
«IIpurorosiieHrE pacTBOPOB C bubmmnoreka HOK
38 .. o . o 19 Henens
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
K 6ota Ne2
39 OHTpOJsbHAsA padora Ne2 1o Teme 20 Hexens bu6muoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxc : cocTa acc anus,
40 KCHIBI TaB, KIacCHupUKAIIS 20 senes bubmuoreka [{OK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubnunoreka LIOK

41 KHCJIOTHBIX, OCHOBHBIX U 21 nene
’ HEASTE 1 hitps://m.edsoo.ru/ffode64e
aM(OTEepHBIX OKCHUJIOB
OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
42 21 uenens
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tony4yeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
43 . 22 "enens
OCHOBaHUNI https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctas, kinaccuduxarus
44 , bukanus, 22 weneis bubmmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue n XMMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45 23 nemens
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
46 CHOCO((SBI;) oI q)eHI/Iﬂ XHMHqZSKHe 23 uenens bubmorexa HOK
. y ’ A https://m.eds00.ru/00ad9474
CBOICTBa
IIpakTryeckas pabora Ne 6. Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmmnoreka HOK
47 24 nepens
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnyeckast CBSI3b MEXKIY
48 KJIaCCaMH HEOPTaHUYECKUX 24 Henens bubmorexa [OK
. p https://m.edso0.ru/00ad9a50
COEIMHEHU I
O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
49 . 25 Henens
3HAaHUU https://m.edso0.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 25 menens

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUU

bubnunoreka LIOK

51 XUMHYECKHX 3J1eMeHTOB. [loHsATHE O 26 Hene
HeA https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
Ileproauueckast cucrema Bbu6mumotexa [JOK
52 26 nenens
XUMHYECKUX 3eMeHTOB [I. U. https://m.edsoo.ru/00ada52c
Meunneneena
bubnunoreka LIOK
53 Ilepmonanl, TpymIIbI, IO TIITBI 27 Henens
PHOIEL TPY ATPY A https://m.edsoo.ru/00ada52c
Crtpoenue atomoB. COCTaB aTOMHBIX bubnnorexa [JOK
54 27 Hepens
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
. bubnuoreka [{OK
95 aToMoB 3JieMeHTOB [lepuoanueckoit 28 uenens
https://m.edsoo.ru/00ada6bc
cucremsl /. . Menneneena
XapakTepucTuKa XUMHYECKOTrO
3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
56 N 28 memens
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
JIs1 PA3BUTHUS HAYKHU U IIPAKTUKH. J1. b K
57 I p y i pv il 29 Henes noaroreka 1O
N. MenneneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaKJaHUH
DIIEKTPOOTPHULIATETLHOCTh aTOMOB bubnuotexa [JOK
58 29 menens
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
59 HNonnasg xumMudeckas CBI3b 30 Henens
A https://m.edsoo.ru/00adac34
KoBasieHTHas1 monsipHas XUMUYECKast bu6muoreka [IOK
60 30 Henens

CBs3b

https://m.edso0.ru/00adaab8
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61 KoBanientnas nenomnsipuas 1 31 Hexe bubmmoreka [JOK
XUMHYECKasl CBA3b HeAs https://m.edsoo.ru/00adaab9
bubnunoreka LIOK
2 1 31
6 Creneup okncneris HEAC https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 32 Hexe bubmuorexa [IOK
H JIsL
peakuuu A https://m.edsoo.ru/00adb076
bub6numoreka [IOK
4 1 32
6 OKHCIIMTEIN U BOCCTAHOBUTEIIH Henens https://m.edsoo.ru/00adb076
KonTponbnas padora Ne4 no teme
65 «Ctpoenne atoMa. XUMHUCCKas 1 33 menens bubmorexa HOK
P ' A https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHbIil ypok. 0606?1eHHe u 1 33 Heneis bubnnoreka [JOK
cucTeMaTu3als 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypoxk. 0606i11eH1/1e u 1 34 nenens bubmmoreka [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00ad9cb?
68 PesepBHbIit ypoxk. 06061116}11/16 " 1 34 Henens bubnmnorexa [JOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoabnsie IIpakTHueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[Iepnonrueckuit 3aKoH.
[Iepnoanueckas cucrema bubnuoreka [IOK
1 1 1 memens
XUMHYECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
2 CBOMCTB XMMHUYECKHUX AJIIEMEHTOB 1 1 Hene bubmorexa HOK
Heaens
. https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HOMeHKIaTypa bubmmoreka [JOK
3 1 2 Henens
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buibl XMMUYECKOU CBA3U U TUIIBI bubmuoreka [IOK
4 . 1 2 Hepend
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas pabora Nel no teme
«IToBTOpeHue u yrioyoieHue 3HaHUI
5 P Ry 1 1 3 Henmens
OCHOBHBIX Pa3JIesioB Kypca 8
KJIacca
5 Knaccudukanus XuMHaecKux 1 3 bubnunorexa LIOK
. Hees
pEAKIHI MO pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsTHE O CKOPOCTH XUMUYECKOMN
7 eakuu. [ToHsITHE O TOMOT€HHEIX U 1 4 vepens bubnmotexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[ToHsITHE O XUMHYECKOM but6mmoreka [IOK
8 1 4 wenens

PaBHOBCCHU. q)aKTOpI)I, BJIMAOIIUEC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMHUYCCKOH pcakuuu
U IIOJIOKCHUE XUMHNYECKOI'O
paBHOBECUA

OKHCIUTEIBFHO-BOCCTAHOBUTEIILHBIC

bu6nuoreka [IOK

9 5 Hene
peakuuu HeAsm https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanuu. CuibHbBIE U ci1a0ble 5 Henenst Bubmaorexa ITOK
a AL, https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HouHbIe ypaBHEHUS pEAKIINA 6 Henmens Bubmiorexa IOK
yp peaKdl A https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
OCHOBAaHHU B CBETE MPEACTaBICHUI bubnnorexa [JOK
12 . 6 Henmens
00 3JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
UCCOLIMAINU
XHUMHUYECKHEe CBOMCTBA COJIeH B
13 CBETE IIPEACTABICHUN 00 7 Henens bubmorexa LOK
pea o A https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
bu6mmoteka IIOK
14 ITousiTHE O THAPOINU3E COJIEH 7 Hene
AP HEASHA https://m.edsoo.ru/00add9d4
O06o0011eHNEe U cUCTeMaTU3aIHs bu6moteka [JOK
15 N 8 Henens
3HAHUN https://m.edsoo.ru/00addd12
[TpakTiueckast pabora Ne 1.
16 «Pemenne sxkcriepuMEHTAIBHBIX 8 Henens bubnmorexa LOK
p https://m.edsoo.ru/00addbfa
3amayy
KonTponbnas padota Ne2 o teme
«INEKTPOIUTHYECKAS
17 P 9 nenens bubmuoreka [{OK

JYCCOIManysI. XUMUYECKUE
pEaAKIHH B PACTBOPAX»

https://m.edso0.ru/00addecO
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OO01mast XapakTeprCcTUKA TAJIOTCHOB.

18 XHUMHUUYECKHE CBOICTBA HA IPUMEPE 9 Henens buGnuorexa [IOK
pHuMEp https://m.edsoo.ru/00addfe2
xJjopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 XI/IME‘ICCKHS CBOMCTBA, TTIOJTyUCHUEC 10 nemens buGnuorexa [IOK
’ Y ’ https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpaxTuueckas padota Ne 2 o Teme
20 «ITomyueHnue COMTHON KUCIOTEI 10 Henens bubnnorexa [IOK
YHCHHE CoM ’ A https://m.edsoo.ru/00ade348
U3yYCHHE €€ CBOWCTBY
Boruncnenus o ypaBHeHUAM
21 XUMWUYECKUX PEAKLIUNA, €CIIU OIUH 11 Henens Bubmiorexa IOK
p ’ A https://m.edsoo.ru/00ade488
W3 pearcHTOB JIaH B H30BITKE
OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubmmoreka [JOK
22 11 Henens
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmnoTponHble MOIU(UKALIUU CEPBHI.
Haxoxxnenue cepsl u e€ bubmuoreka [IOK
23 . 12 Henens
COCIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA CEPBI
CepoBoOpOI, CTPOEHHE,
24 q)HI;)quCKEe u X:II;/II/IHGCKI/IG 12 Henens bubmmorexa [JOK
. A https://m.edsoo.ru/00ade802
CBOIiCTBa
Oxcunsl cepol. CepHast KHCIIOTa,
25 ¢u3nueckue 1 XUMHUYECKHE 13 Henens bubmmorexa [JOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XVUMUYECKUE peaKIlui, JIekKaIlue B
OCHOBE IIPOMBIIIIEHHOI0 CII0c00a bubmunoreka IHOK
26 p 13 vepens 1

MOJIYyYCHU A CCpHOfI KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHHUC

https://m.edsoo.ru/00adec8a
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OKPYXaroIIeH Cpeabl
COCTUHEHUSIMU CEPBI

BrlunciieHue MaccoBOM 10U

bub6nmoreka [IOK

27 14 venensa
BBIXOJ1a POJYKTa PEAKLINHU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTeprucTHKa 3JIEMEHTOB
VA-rpynrsl. A30T,

28 aCIIPOCTPAHEHHUE B IIPUPOLIE 14 venensa bubmaorexa LIOK
pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(bU3HYECKUE M XUMUICCKHEC
CBOMCTBA
AmMMuak, ero Gpu3ndecKue u

29 XUMWUYECKHUE CBOICTBA, OJIYUYECHUE 15 Henens Bubmiorexa IOK

’ y A https://m.edso0.ru/00adf004
U IpUMEHEHHUE
[TpakTiueckast pabota Ne 3 o teme
30 «[TomyueHne aMMHuaKka, U3y4eHUE 15 Henensa Bubmiorexa HOK
y . - 13y https://m.edsoo.ru/00adf180
€ro CBOMCTB»
A3oTHas KucioTa, e€ Gusndeckue u bubmuoreka [IOK

31 ~ 16 Hepens
XUMHAYECKHE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHrEe HUTPATOB U COJEN
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 noOpennii. XUMHUUECKOE 16 venens bubnmorexa [IOK
yAOOP ) . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COEeIUHEHUSAMU a30Ta
dochop. Oxeup pochopa (V) u

33 (1)00((1?0 pHaSI KI/ICJ'I((I))Ta (bq)plfsn(qezzxne u 17 nenens bubmorexa [JOK

P . A https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3zoBanue dhochaToB B Bbubnnorexa IHIOK
34 oc 17 nenens nosmotexa I

KauCCTBC MUHCPAJIbHBIX

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

yaoOpeHuid. 3arps3HeHue
MPUPOHON cpenbl pochaTamu

Yraepon, pacipocTpaHEHHUE B

35 npupoze, Gpuzndeckue u 18 Henens bubmmorexa [JOK
pHpoe, . https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Oxkcuipl yrieposa, ux Gpusndeckue
U XMMHYECKHE CBOMCTBA. Eubs 10K
noIMoTEKA
36 DKOJOTHYECKHE ITPOOIIEMBI, 18 menmens
p A https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTIIepoaa
(V)
bubnuoreka [{OK
37 VronpHas KHCIIOTA U €€ COTU 19 nenens
A https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"IlosrydyeHune yrieKuciioro rasa. bubnuoreka [IOK
38 19 nenens
KauecTBenHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-noH"
[TepBoHavanbHbIe OHATHS 00
39 OpraHMYEeCKHMX BEIIECTBAX KaK O 20 mepens bubmorexa LOK
p m A https://m.edso0.ru/00ae054e
COCIMHEHUSX yTIIepoa
bu6nmorexa LIOK
40 KpeMuuii u ero coenmHeHHUS 20 "enens
P a A https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemenue skciepuMeHTaNbHBIX bubmuoreka [IOK
3aj7a4 1o Teme «BaxHeitme https://m.edsoo0.ru/00ae0bf2
HEMETAJUIBI U UX COETUHEHHUS
KonTtponbHas padora Ne3 o reme
N bubmuoreka [{OK
42 «BaxHeine HeMeTaIbl M UX

COCOAUHCHU A

https://m.edso0.ru/00ae0el8
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OO0mrast xapakTepUCTHKA
XUMHYECKUX 3JIEMEHTOB —
MeTa/uioB. MeraJuinyeckast CBs3b U

bubnunorexa LIOK

43
MeTaJJInYeCcKask KpUCTaIMYecKast https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKkre CBOMCTBa
METAJJIOB
XUMHWYECKHUE CBOMCTBA METAIJIOB.
44 DIEKTPOXUMHUUECKHH P buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJIOB
OO6mrme crocoObl MoTydeHUs
MeraioB. CriaBel. Beruncienns
45 10 YPAaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
yp N https://m.edsoo.ru/00ae1156
PEaKIIMii, €CJIU OJIUH U3 PEarcHTOB
COJICPXKUT TIPUMECH
46 IToHsiTHE O KOPPO3UH METALIIOB bubnmorexa HOK
PP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METaJIJIbI
i https://m.edso0.ru/00ael14b?2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubmuoreka [IOK
KaJIus https://m.edso0.ru/00ael14b?2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubmuoreka [IOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxueiimme coequHEHUA KaJIbIIUS buGnnorexa [IOK
a H https://m.edsoo.ru/00ael5e8
51 O00011eHNe U CUCTEMATU3ALIS
3HAHUHI
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edsoo0.ru/00ae1886
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[IpakTuueckas padora Ne 6 o reme

53 "YKEcTKOCTh BOJIBI M METOEI €€ buGnuorexa [IOK
| https://m.edso00.ru/00aelae8
YCTpaHCHHS
. bubnuorexa [{OK
>4 Amomuinit https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBA OKCHA U Bbu6muotexa [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH bubnnoreka [JOK
xenesa (1) u xemnesa (1) https://m.edso00.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH
[IpakTuueckas padora Ne 7.
59 Peienne skciepuMeEHTAIBHBIX bubmmnoreka HOK
3a71a4 o TeMe «Bakuelimnine https://m.edsoo.ru/00ae3de8
METaJUTbl ¥ UX COSTUHEHUS
Brraucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIIUi, €CITH OJTUH
60 U3 PEareHTOB JJaH B N30BITKE WU bubmmnoreka HOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BbIXOJa MPOAYKTa
peaxiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUH
Kontponbnas padota Ne4 o teme
62 «BakHelme MeTaIbl U UX

COCITMHEHM S
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemectBa u matepuansl B 1 bubmmoreka [JOK
IIOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsiI3HEHUE 1 bubnmnoreka HOK
OKPYXaroIIeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B permieHun 1 bubmmoreka [JOK
9KOJIOTUYECKHX MTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeiit ypok. O000mIcHNE U 1 bubmmoreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnnorexa [JOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/00adb33c
68 PesepBuelit ypok. O6o01enue u 1 bubmmoreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBULIEE KOJIMYECTBO YACOB I10 68

[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







		2024-10-29T11:56:35+0800
	Белоус Наталья Николаевна




