[IpoekT paGoyeit mporpamMmel yaueOHOTO peaMeTa
«Xumusi. ba3oBbiil ypoBeHbY Ui 00yUaromuxcs 8-9 kiaccoB

MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XMMHM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeabHOI MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTaBICHHbIX
B ®I'OC OOO, a Takxe Ha OCHOBE (eiepaabHOI paboueii MporpaMMbl BOCTIMTAHUS
U C Y4ETOM KOHIICTIIIMM TMpENoJaBaHus ydeOHOro mpeamera «XUMHUS» B
oOpazoBaTeabHbIX opranu3amnusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Ja€T MPEACTaBICHUE O IENsIX, OOIIel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YUaIOIUXCS CPEACTBAMU YUeOHOTO MpeIMeTa,
YCTaHAaBIMBAET 00S3aT€IbHOE MPEAMETHOE COJAEp)KAHHME, MPEIyCMaTpPUBAECT
pacnpesefieHue €ero Mo KjaccaM M CTPYKTYpUpPOBAHHUE IO pas3jeiiaM U TeMam
nporpaMMbl O XHMHUHU, ONPEAENSICT KOJMYECTBEHHbIE U  KaueCTBEHHBIC
XapaKTEPUCTUKU COJIEPKAHUS, PEKOMEHAYEMYIO IOCIEI0BATEIbHOCTh W3YUYCHHUS
XUMHUH C YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKU Y4E€OHOTO
Ipoliecca, BO3PACTHBIX OCOOEHHOCTEW O00YYaroIIUXCS, OMPEEIseT BO3ZMOXHOCTH
npeaMeTa Uil pealu3aliu TpeOOBaHUM K Pe3ysibTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTenbHO MPOrpaMMBbl Ha YPOBHE OCHOBHOTO 00I1IeTO 00pa30BaHMsl, a TAKKE
TpeOOBaHMII K pe3ybTaTaM 00yueHUsI XUMUU Ha YPOBHE 11eJIel N3y4eHHs TpeMeTa
U OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIILHON JIEATEILHOCTH OO0YYaromerocs Mo
OCBOEHHIO YYEOHOTO COJEPIKAHMUS.

3HaHUWE XUMHUU CIYXKAT OCHOBOM 1Jii (OPMUPOBAHUS MHUPOBO33PEHUS
OoOy4Jaromierocsi, ero MpeACTaBICHUM O MaTEpPUAIBHOM €JIMHCTBE MHPA, BAKHYIO
poJib UTPAOT (QopMUpYEeMble XMMHEH MpEeACTaBICHUS O B3aUMONPEBPAIIEHUIX
SHEPrUM M 00 HBOJIOLIMHM BEHIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJjieM YCTOMYMBOTO pa3BUTUSI YEJIOBEUYECTBA - CBHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peanu3aliii  BO3MOXKHOCTEH IS CaMOpa3BUTHS |
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYyHKIITMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJl B ()OPMHUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEH
OOy4JaromMxcs, HAaBBIKOB HMX CaMOCTOSATEIbHON  y4eOHOW  JeATEeIhHOCTH,
DKCIIEPUMEHTATILHBIX W HCCIEJOBATEIIbCKUX YMEHHM, HEOOXOJUMBIX Kak B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJIbIBAET OCHOBBI
[[EJTIOCTHOTO B3TJIsi/Ia HA €IUHCTBO MIPUPOJIBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CIOCOOCTBYET (OPMHPOBAHHMIO IIEHHOCTHOI'O OTHONICHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K TIPUPOJIE, K YSIOBEKY, BHOCUT CBOW BKJIAJ B AKOJIOTHYECKOC
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBIC HaIpaBJICHUS B OOyYEHUW XHMHH OOCCIICUMBAIOTCS CICIU(DHUKON
COICpKaHUs  Y4eOHOrO  IpeaMeTa, KOTOPBIM  SIBISCTCS — IEIarormyYecKH
alalTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XUMHH Ha ONPEICIEHHOM 3Tare e
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHWs OPHEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIUMUCS CUCTEMbI MEPBOHAYAIBHBIX IMOHITUH XUMHH, OCHOB
HCOPraHMYCCKOW XUMHM M HEKOTOPBIX OTACIBHBIX 3HAYUMBIX  IOHSATHI
OPTaHUYECKON XUMHUH.

CTpykTypa cojieprKaHHUs MPOrpaMMbI IO XUMHUHU C(HOpPMHpPOBaHA Ha OCHOBE
CHCTEMHOT0 moaxoja kK e€¢ u3ydeHuro. ColepKaHHe CKIIJBIBACTCS M3 CHUCTEMBI
MOHSTHN 0 XHMHUYECKOM DJIEMEHTE U BEIICCTBE M CHCTEMbI TIOHATUN O XUMHUYECKOM
peakiuu. OO0e OSTH CHUCTEMBI CTPYKTYPHO OPTaHW30BAaHBl [0 IPHUHIIHITY
MOCJICI0OBATEIPHOTO PAa3BUTHS 3HAHWH HAa OCHOBE TCOPCTHUCCKHX IPEICTaBICHHM
Pa3HOTO YPOBHS:

- QTOMHO-MOJICKYJIIPHOTO YYCHHUS KaK OCHOBBI BCET'O €CTECCTBO3HAHMS,

- Ilepunonnueckoro 3axona J[. . Menneneesa Kak OCHOBHOI'O 3aKOHA XUMUU;

- YYEHHUs O CTPOCHUU aTOMa U XMMHUYECKOM CBA3H;

- TIPEACTABICHUM 00 JJIEKTPOJUTUYECKON AMCCOLMALMM  BEIIECTB B
pacTBopax.

TeopeTndyeckne 3HAHUS PACCMATPUBAOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, pa3BUBAIOTCS MOCJIEIOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBINIOJIHAS (PYHKIIMHM OOBSICHEHUS U IPOTHO3UPOBAHMS CBOWCTB,
CTPOCHMS U BO3MOKHOCTEH IPAKTUYECKOTO MPUMEHEHUS U IOJyUYEHUS U3Y4acMbIX
BEILIECTB.

OcBoeHue mporpaMMmbl MO XUMHUHU  CHOCOOCTBYET  (hOPMHPOBAHUIO
MPEICTABJIECHNS O XUMUYECKOU COCTABIISIIOIIECH HAYYHOU KApTUHBI MUPA B JIOTUKE €€
CUCTEMHOW IIPUPOJBI, IEHHOCTHOIO OTHOLIEHUS K HAy4YHOMY 3HAHMIO U METOJAM
IIO3HAHUA B HayKe. M3yueHne XuMun NpouCXOAUT C PUBJICYEHUEM 3HAHUW U3 paHee
M3YYEHHBIX YUEOHBIX npeamMeToB: « Okpyxaromuid Mmupy», «buonorus. 5-7 xkmacceby
U «Pusuka. 7 Kmacey.

[Ipy wW3yyeHHMH XUMHMHU TPOUCXOAUT (HOPMHUPOBAHHE 3HAHUUW OCHOB
XMMHYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTHUYECKON
NEATEIIBHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a1a4ya
y4eOHOro MpeaMeTa COCTOUT B (DPOPMUPOBAHUM CUCTEMBl XMMHUYECKUX 3HAHUNA —
BaOKHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETHUECKUX MOJOKEHUM, TOCTYIMHbBIX
0000IIEHNIT MUPOBO33PEHUYECKOT0 XapakTepa, f3blka HayKH, B NPUOOLICHUH K
Hay4YHBbIM METOJAM NO3HAHMS NPU U3YYEHUHU BELIECTB U XMMHMUYECKUX PEaKLUH, B



bopMHUPOBAHUH U PA3BUTHH MMO3HABATEIBHBIX YMEHUHN U UX MPUMEHEHUU B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATELCKON NIEATEIHbHOCTH, OCBOCHUN TPaBUI
0e30macHOro o0paIieHus ¢ BeleCTBaMH B TIOBCETHEBHOM KU3HU.

[Ipu M3yyeHur XMMHUHU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

- (QopMuUpOBaHME WHTEIJICKTyaJlbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEJILHOMY MPUHATUIO PEIICHHM,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

- HAmpaBJICHHOCTh  OOyuYeHHs Ha  CHUCTEMaTHYeCcKoe  MpHOOIeHue
Oo0y4arommxcss K CaMOCTOATEIbHOW TO3HABATENIbHOM NEATEIbHOCTH, HAyYHBIM
MeTOoJlaM IMO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMI0O U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

- obecrnieueHue yCcIOBUH, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOIUMUCS
OTbITa Pa3HOOOPa3HOW EATETHHOCTH, TMO3HAHWS W CAMOTO3HAHUA, KIFOUEBBIX
HABBIKOB (KJTIOYEBBIX KOMIIETEHIIMN), MUMEIONINX YHHMBEPCAJILHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

- (QopmupoBaHue oO0mel (YyHKIMOHAIBHOM U  €CTECTBEHHO-HAYyYHOMU
I'PaMOTHOCTH, B TOM YHCJIE€ YMEHHM OOBSICHATH U OIICHUBATD SIBJICHUS OKPY>KaIOIIIETO
MUpa, UCTIONB3Ys 3HAHUS U OIIBIT, MOJTYUYEHHbIE PU U3YYCHUH XUMUU, IPUMEHSTh
UX TP PEIICHUU MPOOJIEM B TOBCETHEBHOM XKM3HHU U TPYAOBOM JEITETHLHOCTH;

- (QopmupoBanne y o0OydalolmUXcsi TYMaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUM [JI1 BBIPAOOTKH JKOJOTUYECKH
1eJIecOo00pa3HOro TMOBEJCHUs B OBITY W TPYAOBOH JEATEIBHOCTH B LENAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

- pa3BUTHE MOTHUBAIIMM K OOYyYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIUTaHMIO HA OCHOBE YCBOEHUS 00I€UEI0OBEUECKUX LIEHHOCTENW, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY Mpoduiis U HANIPaBICHHOCTH JaIbHEHIIIEr0 O0ydYeHHUS.

OO111ee Yucio YacoB, OTBEIEHHBIX JIsl M3YUCHUS XUMHUU HA YPOBHE OCHOBHOTO
obmero obpaszoBanusi, cocrabisger 136 yacoB: B 8 kjacce - 68 vacoB (2 daca B
HeJeno), B 9 kiacce - 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XUMUM B )KU3HU YEIOBEKA. XMMUS B CUCTEME HayK.
Tena wm BemectBa. DHU3NUECKHE CBOWCTBA BEIIECTB. ATIPEraTHOE COCTOSIHUE
BemiecTB. [loHATHE 0 MeToAax Mo3HaHWS B XUMHUU. YHUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI WU MOJIEKYJIBl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas popMyna. BaleHTHOCTh aTOMOB XUMHUECKUX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAsi Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KomnuectBo BemectBa. Monbs. MossipHas Macca. B3anMoCBsI3b KOJIMYECTBA,
Macchbl M YHCJIA CTPYKTYPHBIX €IWHHUIl BemiectBa. Pacuétel mo dopMynam
XUMHUYECKUX COCTUHEHUHN.

Pu3NYeCKUe U XUMUYECKHUE SIBJIICHUS. XUMHUUYECKasd peakiuus U €€ MpU3HaKHU.
3aKOH COXpaHEHHUsI MacChl BelIecTB. Xumudeckue ypaBHeHusa. Kiaccudukaims
XUMUYECKUX pEeaKui (COeTUHEHNs, Pa3I0KEeHU, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHMYECKOW MOCYIO0M, MpaBuiIaMu padOThl B JabOOpaTOpuu U
npuémMamu oOpaiieHus ¢ J1abopaTopHbIM 000PYIOBaHUEM, U3YYCHHE U OMHCAHUE
bU3MYEeCKUX CBOWMCTB OO0Opa3lOB HEOPTraHWYECKUX BEIIECTB, HAOIIOJCHUE
dbuznyeckux (TUIaBJIEHUWE BOCKA, TasHUE JibJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE M KOHJEHCAIMs BOJbI) U XUMHUECKUX (TOPEHHE CBEYM, MPOKATUBAHUE
MEJTHOUM MPOBOJIOKH, B3aUMOJCHCTBUE Mela ¢ KUCJIOTOW) SBJICHUM, HaOIIOCHUE U
OMMCAaHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX pPEaKIui (pa3iioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOW KHUCJIOTHI C XJIOPUIOM Oapus, pas3ioKeHHE THIPOKCUIA
meau (II) mpu HarpeBanuu, B3auMoecTBHE keme3a ¢ pactBopom coiu menu (11),
U3y4eHHUe CcrocoOOB pa3zelieHuss CMecel: C MOMOILbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIAPUBAHUE, TUCTUILIANNS, XpoMaTorpadus, TPOBEICHUE OYMCTKH MOBAPECHHOM
coiv, HaOMIOJEHWEe W  ONHWCAHWE  PE3yJIbTAaTOB  MPOBEACHHS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWs MAacChl, CO3/IaHUE MOJIeNed MOJEKYI
(I1IapOCTEePKHEBBIX ).

Ba:kHeiimue npeacTaBuTe I HEOPraHNYECKUX BeElECTB

Bo3gyx - cmech razoB. CoctaB Boznyxa. Kuciaopon - anemMeHT W mpocToe
BelecTBO. HaxoxaeHue kuciaopoma B mpupojsie, (U3MYECKHE W XUMHYECKHE
cBoiictBa (peakiuu ropeHus). Oxcuabl. I[lpumenenue kucinopoga. CrocoOsbl
NOJIYYeHHUs] KHUCJIOpoJa B JlabopaTopud M MPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H - alIoTpoIiHas MOAU(UKALIHS KUCIOPOA.



TeroBolr A(pPexkT XUMHUYECKOW peaklMH, TEPMOXMUMHYECKHUE YpPaBHEHMS,
9K30- W DHJOTEPMUYECKHE peaKuu. TOIIMBO: Yrojllb M METaH. 3arpsi3HCHUE
BO3/yXa, YCHJIEHHE TApPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIOSL.

Bonopon - aneMeHT u npocTtoe BemecTBo. Haxoxaenue Bogopoaa B IpUpoe,
bu3nYecKue ¥ XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TToTy4deHus. KucaoTe
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckne CBOWCTBA BoAbl. Boma kak pacrBoputTenb. PacTBOpEI.
HaceolllieHHbIE ¥ HEHACBHIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEILIECTB B BOJIEC.
MaccoBast 1oys1 BellecTBa B pacTBOpe. XUMHUYECKUE CBOWCTBA BOJIbl. OCHOBaHUSI.
Ponp pacTBOpoB B puUpOJIe U B KU3HU 4eiaoBeKka. KpyroBopot BOAbl B IIPUPO/IE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus Heopranmueckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coJieoOpa3yromiue  (OCHOBHBIE, KHCJIOTHbIE, aM{(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuaoB. @Puznyueckue W XUMHYECKHE
cBOMCTBA OKCUIOB. [loryueHue okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHMI: IIENOYM UM HEPACTBOPHUMBIC
ocHoBaHusA. Homenkmarypa ocHoBaHui. PU3NMYECKHE M XMUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus xucior. Homenknarypa kucior. @usznyueckue u
XMMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHocTn MetauioB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknarypa comneid. uzndeckue U XUMUYECKHUE CBOMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KAU4ECTBEHHOE OIPEIEIIECHUE COAEP)KaHUs KUCIOPOJa B BO3AyX€, MOJyUYCHHE,
coOupaHue, paclo3HaBaHUE W U3YYEHUE CBOMCTB KHUCJIOPOAA, HAOIOJCHHE
B3aMMOJICUCTBUSL BEHIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHUA U
MpEeKpalieHus ropeHus (Toxkapa), 03HaKOMJIEHUE ¢ 00pa3iiaMu OKCHUIOB U OTIHICAHHE
UX CBOMCTB, OJy4Y€HUE, COOMpaHue, paclio3HaBaHUE U U3yUYEHHUE CBOMCTB BOJOPOAA
(ropenue), B3aumojencTBue Bojopoaa ¢ okcuaom Meau (II) (BozmoxkHO
UCIIOJIb30BAaHUE BHIEOMATEPHAIIOB), HAOMI0AeHE 00pa3lOB BEIIECTB KOJUYECTBOM
1 ™momb, wuCCenoBaHWE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MAcCOBOW HOJEH
pPacTBOPEHHOTO BEIECTBA, B3aUMOJACHCTBHE BOABI C MeETa/UlaMH (HaTpUEM U
KaJbllueM) (BO3MOXHO HCIIOJb30BAaHHUE BUJIEOMATEPUATIOB), HCCIICIOBaHUE
00pa3Ii0B HEOPTAHUUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHHE N3MECHCHUS
OKpacKH MHAMKATOPOB B PACTBOPAX KHUCIIOT U LIEI0UYEH, U3yUYCHHE B3aUMOICHCTBHS
okcunia meau (II) ¢ pacTBOpoM CepHON KHUCIOTHI, KUCIOT ¢ METallllaMU, peaKlhi



HEUTpaJM3aliy, IOJY4YEeHUE HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajula APyTuM U3 PacTBOPA COJIM, PELICHUE dKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BaxHelmune K1acchl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoanuyecknit 3axkoH u Ilepumoamyeckasi cucreMa XHUMHYECKHX
aemMenToB JI. U. MengesneeBa. CrpoeHue aromMoB. XMMHYeCKasl CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBble MONBITKM KJIAaCCU(PUKALUU XUMUYECKUX d3jeMeHTOB. lloHsAtne o
IPYINIIax CXOOHBIX JJIEMEHTOB (ILEJIOYHBIE M IIEJTOYHO3EMENIbHBIE METaJllbl,
raJIOT€Hbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPbIE 00pa3yloT aMpOTEepHbIE OKCUIIBI U
TUPOKCUIBI.

Ileprognyeckuil 3akoH. [lepruonnueckas cucremMa XUMAYECKUX 2JIEMEHTOB /1.
. MenneneeBa. Koporkonepuoanas u jiuHuonepuonas popmsl [leproanueckoit
cucteMbl xumuuyeckux dneMeHtoB J[. M. MenneneeBa. Ilepuoabl u rpynmsl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI AIEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX sifiep. M3oronsl. Dnekrponsl. CTpoeHue
JJIIEKTPOHHBIX ~ 000J04YeK aToMOB MepBbIX 20 XMUMHYECKHX  HJIEMEHTOB
[lepnomnueckorr cucremsl [[. U. MenaeneeBa. XapakTepucTUKa XUMHAYECKOTO
3JIEMEHTA TI0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCT HW3MEHEHHsI paJnyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEpUOJaM.

3nauenue [lepunonnueckoro 3akona u Ileproanueckoil cUCTEMbI XUMUYECKUX
AJIEMEHTOB IS pa3BUTUsA Haykh W npaktuku. JI. U. MenaeneeB - yd€Hbli u
IpaKIaHUH.

Xumunyeckasi cBsi3b. KoBajeHTHas (HOJSIpHAsT W HEMNOJSPHAas) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

CrerneHp OKHUCIIECHUS. OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumeHm:

u3ydyeHrue o0pa3loB BEUIECTB METAJUIOB U HEMETAJIOB, B3aUMOJIEHCTBHE
IMAPOKCUIA LMHKA C PAacTBOPAMHM KHUCJIOT U IIEJIOYEH, NPOBENCHUE OIIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
(ropenue, peakiiy pas3ioKeHUs], COSTUHEHU).

Mexcnpeomemmoie ceazu

Peanuzanms MeXNpeaIMETHBIX CBsI3€ld NPU HM3yYEHHM XUMUU B 8 Kiacce
OCYILIECTBIISIETCS YePE3 UCII0Ib30BAHNE KaK OOIIUX €CTECTBEHHO-HAYUYHbIX TOHSATHH,
TaK W TIOHATUH, SBIIONIMXCS CHCTEMHBIMU Ui  OTHEIBHBIX IHPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTecTBEeHHO-HAyUHbIE MOHATHUS: Hay4YHBIH (akT, TUIOTE3a, TEOopus,
3aKOH, aHaju3, CHUHTE3, KiIaccu(puKaluusg, T[EePUOJUYHOCTh, HAOIIOJECHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.



®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, DSJEKTPUUYECKUU 3apsiji, BEIIECTBO, TENO, OOBEM,
arperaTHOE€ COCTOSHHME BEIEeCTBa, Tra3, (U3NYECKUE BEIUYHHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TIOPO/IbI, TOJIE3HbIE
HCKOIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepuonuueckuii 3akoH. [leproguueckas cuctemMa XUMUYECKUX daeMeHTOB /1.
N. MenneneeBa. CtpoeHHe aTroMOB. 3aKOHOMEPHOCTM B HM3MEHEHUHU CBOWCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KaIUs, KAIBLUSA U UX COCTUHEHUIN
B COOTBETCTBHH C MOJIOKEHUEM JIeMeHTOB B [lepronueckoil cucteme u CTpOeHUEM
UX aTOMOB.

CrpoeHre BemiecTBa: BUIbl XMUMUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKOW PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCA K PA3IUYHBIM KJIacCaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanuysa XumMuueckux peakiuil o pa3iIuyHbIM MpU3HaKaM (10 YUCITy
U COCTaBy Y4YacCTBYIOIIMX B PEaKIMU BEHIECTB, MO TeIIOBOMY 3(QdeKTy, Mo
W3MEHEHUIO CTETECHEH OKHCIECHUSI XMMUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO
YYAaCTHIO KaTaliu3aropa). DK30- U SHIOTEPMUYECKUE PEAKIUU, TEPMOXUMUUYECKUE
YpaBHEHMUS.

[Tonsitue o ckopoctu XUMHYECKOW peakuuu. [loHsiTHE 00 OOpaTHUMBIX H
HEOOPATUMBIX XMMHYECKUX peakiusix. [IoHsATHE O TOMOTeHHBIX U TETEPOTCHHBIX
peakuusx. [lousatue o karammse. [lonsatrne 0 XumMu4ueckoM paBHOBecHU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XUMHUYECKOM PEaKIUUu M TOJIOKEHHE XUMHUYECKOTO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLMU,  JAJIEKTPOHHBbIA  OajaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHON peaKkuuu. CocraBnenue YPaBHEHHI

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMA C  HKCIOJIB30BAaHUEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopus 3IEKTPOAUTHYECKON AUCCOLHUALMH. DJIEKTPOIUTH U HEAIEKTPOIUTHI.
KaTtnonsl, aHnoHel. MexaHW3M OHCCOLMALMU BELIECTB C PAa3JIMYHBIMU BHIAMH
XuUMHU4ecKkou cBsi3u. CteneHp Auccounanuy. CHUIbHbBIE U C1a0bIe SJIEKTPOJIUTHI.

Peakiuu noHHOrO 0OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIUMi MOHHOTO OOMEHa,
NOJIHBIE W COKpauI€HHbIE HMOHHBIE ypaBHEHUs peakuuid. CBONCTBAa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEJCTABIECHUN 00 3JEKTPOIMTUYECKON JUCCOLIMALINH.



KauecTBeHHbIE peakiin Ha HOHBL. [IOHSATHE O THAPOIN3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIISAIMH KPUCTAUIMYECKUX PEMIETOK HEOPraHUYEeCKUX
BEIIECTB - METAJUIOB M HEMETAUIOB (rpauTa W aiMasa), CIOKHBIX BEIIECTB
(xopuaa HaTpHsl), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEAKIUU OT
BO3JICUCTBUSI  Pa3jMYHbIX  (DAKTOPOB, HCCJIEAOBAHHME  DIIEKTPOMPOBOJHOCTH
PacTBOPOB BEILIECTB, MTPOIIECCA TUCCOLMAIIMH KUCIIOT, IIeJI0UeH 1 coliel (BO3MOKHO
UCIIOJIb30BAaHUE BHUAEO MAaTEpPHAIOB), MPOBEICHUE OIBITOB, HIUTHOCTPUPYIOLIUX
PU3HAKU IPOTEKAHMS PEAKINI HOHHOTO 0OMeHa (00pa30BaHKe 0CaIKa, BBICTICHUE
raza, oOpa3oBaHUE€ BOJIbI), OMbBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIILHO-
BOCCTAHOBUTENBHBIX peakluuid (rOpeHHe, peakluuu pas3lIoKEeHUs, COEIUHEHUs),
pacro3HaBaHNe HEOPraHWYECKHUX BEIIECTB C OMOIIBIO KAYECTBEHHBIX PEaKIMi Ha
VOHBI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl u MX coeiMHEHUSA

OOmast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble cTeneHU OkucieHusa. CTpoeHue M (U3NYECKUE CBOMCTBA MPOCTHIX
BEILECTB - raJOreHOB. XMMUYECKHUE CBOMCTBA Ha MIPUMEPE XJIopa (B3aUMOICHCTBHUE
C MeTaUlaMH, HEeMeTaJlaMu, Iesodamu). XiopoBojopord. ComsiHasg KHCIIOTa,
XAMHUYECKUE CBOWCTBA, TMOJy4YeHUE, NOpuMeHeHue. JleldicTBue xjaopa H
XJIOPOBOJOPOJA HA OPTAHU3M YeJIOBEKa. BaxxHelme XI0puapl U UX HaXOXKACHUE B
IPUPOJE.

OOmast xapaktepucTrka 3yeMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3nyecKue CBOMCTBA
IPOCTBIX BEIIECTB - KUCIOPOJa U Cepbl. AJUTOTPONHbIE MOIU(UKALINYA KUCIOPOia U
ceppl. XUMHUYECKHe cBoWcTBa cepbl. CepoBOJOpOA, CTpoeHue, (punyeckue u
xumuyeckre corctBa. OKCHIBI CEpbl KakK NMPEICTABUTENN KHCIOTHBIX OKCHIOB.
CepHas kucioTa, pu3nuecKre 1 XMMUYECKHE CBOMCTBA (00IIME KaK MPEeACTaBUTENS
KJlacca KHUCIOT M crnenrduueckue). XUMUYECKUE PEaKlUH, JIeKallue B OCHOBE
MPOMBIIIUICHHOTO CIoco0a TMOydeHus: CepHOU KHUCIOTHL. [IpuMeHeHue cepHoit
kucnaotbl. Colli CcepHOW KHUCIIOTHI, KaueCTBEHHAs peakuus Ha Cyib(aT-HOH.
Haxoxnenue ceppl U €€ COEOMHEHUW B MNpUpoje. XUMHUUYECKOE 3arps3HEHUE
OKpYXalollel cpefbl COCOUHEHUSMHU cepbl (KUCIOTHBIE OXKIW, 3arps3HEHHe
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPaICHHUS.

OO6mast xapaktepuctuka d371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEIEHH OKHUCIEHMs. A30T, paclpOCTPaHEHHE B IPHUPOJE,
busnyeckue u xuMuyeckue cBoiicTBa. Kpyrosopor azora B npupoje. AMMHaK, €ro
bu3nUeckue U XMMUYECKUE CBOMCTBA, MOy4eHUe U npuMeHeHue. Coau aMMOHHS,
ux (u3NYeCKrue U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHCIOTa, €€ MoiydeHue, (GU3nMueckue U XUMUYECKUe
cBOMCcTBa (0OmME Kak TMPEACTABUTENs Kjacca KHUCIOT | crenuduaeckue).



Hcnonb3oBaHWe HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIbHBIX YI00PEHUI.
XHUMHUECKOE 3arpsi3HEHUE OKPY>KaIOIIEeH Cpe/ibl COETUHEHUAMH a30Ta (KUCIOTHbIE
JOKIA, 3arpsi3HEHHWE BO3AyXa, MOYBBI W BOJ0EMOB). Docdop, amIOTPOITHBIE
monupukarmu docdopa, pusndeckne n xumudeckue corctBa. Okcuna docdopa
(V) u dochopnas kucmora, puznyeckne W XUMHUYCCKHE CBONCTBA, MOJyYCHHE.
Hcnonb3oBanue (ochaTroB B KauecTBe MUHEPATBHBIX YI00PEHHUI.

OO0mast xapakTepucThKa 31eMeHTOB [YA-rpynmbl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHUS. Y TJIEPOI, AJUTOTPOITHBIC MOAU(DUKAITIH,
pacnpocTpaHeHHE B MpUPOe, PU3MUECKHE U XUMUIECKHAE CBOMCTBA. AJCOpOITHS.
Kpyrosopor yrinepoga B mnpupoae. Oxcunbl yriepoja, HuX (QU3NUECKHE U
XUMUYECKUE CBOMCTBA, ICIICTBUE HA )KUBbIE OPTAHU3MBI, IOJIyYEHUE U IPUMEHEHUE.
OkoJoruyeckue MpoOJeMbl, CBs3aHHble ¢ oOKcuaom yrieponaa (IV), rumoresa
r100aIbHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIN 3(dekT. YronbHas KuciaoTa u eé
coyii, WX (U3UYECKHE M XUMHYECKHUE CBOMCTBA, MOJYyYEHUE U TPUMEHECHUE.
KauectBennas peakius Ha KapOoHaT-uOHBI. Vcnonb3oBaHue kapOOHATOB B OBITY,
MEJIULINHE, TPOMBIIIIEHHOCTH U CETbCKOM XO3SIMCTBE.

[lepBoHauanbHbIC TOHATHS 00 OPTAHMYECKUX BEHIECTBaX KaK O COEIUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, ATAaHOJI, TNIMIEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHbie ICTOUHUKHU YTIEBOAOPOJOB (YIrodib, MPUPOAHBIHN ra3, HEQTh), MPOTYKThI
ux nepepaboTku (O€H3WH), UX pOJIb B OBITY W MPOMBINUICHHOCTU. [loHsTHE O
OMOJOTUYECKU BAXKHBIX BEIIECTBAX: KUPAX, OCITKaX, yrIeBOAaX - U UX POJIH B )KU3HU
yesjoBeka. MaTepuaabHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

KpemHuuii, ero ¢Qusnyeckue HM XHMHYECKHE CBOMCTBA, TMOJYyYEHUE H
npumeHenue. CoequHeHus: KpeMHus B pupoe. OO01ue npencraBieHus 00 OKCUie
kpemaus (IV) u xpemauneBoit kuciore. CHIMKATBI, UX HMCIOJb30BAaHUE B OBITY, B
MPOMBIIICHHOCTH. BakHeillre CTpOUTENbHbIE MaTepualibl: KEpaMuKa, CTEKIIO,
EeMEeHT, OeToH, xene300eToH. [IpoOrmeMbl  0e€30MacHOr0  MCHOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

U3ydeHue o0pa3loB HEOPTaHWYECKUX BEIECTB, CBOMCTB COJISTHOW KUCIOTHI,
MIPOBEICHNE KaYeCTBEHHBIX PEaKIIMi Ha XJIOPUJI-UOHBI U HAOJIIOIEHUE PU3HAKOB UX
MPOTEKAHMUS, OTIBITHI, OTPAXKaroIIKe PU3NIESCKUEe U XUMUUYECKHE CBOMCTBA TaJIOT€HOB
U UX COEUHEHUM (BO3MOKHO MCIIOJIh30BaHUE BUICOMATEPHUAIIOB), 03HAKOMJICHHUE C
oOpasliaMu XJIOPHIOB (TajJOTEHUIOB), O3HAKOMJIEHHE C oOpas3mamMu cepbl U e
COCIMHEHUSIMHU (BO3MOXXHO HCIIOJIb30BaHHWE BHJICOMATEPHANIOB), HAOJIOJICHHE
mporiecca OOYIJIMBaHMS caxapa MoJ JEWCTBUEM KOHIIEHTPUPOBAHHON CEpHOM
KHUCJIOThI, M3yYE€HHE XHMHUYECKHX CBOMCTB pa30aBICHHON CEPHOM KHUCIOTHI,
MPOBEICHNE KAYeCTBEHHOW pEakiMK Ha CyJIb(aT-uoH U HAOIIOJACHHUE MpPU3HAKa €€
MPOTEeKaHMs, O3HaKOMJIEHHE C (DU3UYECKUMHU CBOMCTBaAMHU a3oTa, ¢ocdopa u ux
COEIMHEHUI (BO3MOKHO MUCTIOJIH30BaHUE BUICOMATEPUAIIOB), 00pa3liaMy a30THBIX U



dbochopHbIX yT0OpeHH, MoiaydyeHue, coOMpaHHe, paclo3HABaHHE U H3YUYCHHE
CBOMCTB aMMHaKa, MPOBE/ICHNE KAUeCTBEHHBIX peaKIMil Ha HOH aMMOHHUS U docdaT-
VOH U U3YYEHHE MPU3HAKOB UX MTPOTEKAHUsI, B3aUMOJICVICTBUE KOHIIEHTPUPOBAHHOU
a30THOM KHUCJOTBI C MeIbl0 (BO3MOXXHO KCIOJIb30BAaHHE BHUECOMATEPUAIIOB),
U3yYCHUE MOJENIed KPHUCTAUIMYECKUX PEmETOK anMasa, rpadura, (ysuiepeHa,
O3HAKOMJICHUE C TIPOIIECCOM aJCOPOIIMHN pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MPOTHMBOrasza, MojydyeHHue, coOupaHue, pacro3HaBaHUE U
M3y4YEHUE CBOWMCTB YIVIEKHCJIOTO Ta3a, MPOBEACHHE KAaYECTBEHHBIX PEAKUUK Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yYCHUE MPU3HAKOB UX MPOTEKAHUs, O3HAKOMIICHHE
C MPOAYKUWEW CUIMKATHOW NPOMBIIIJIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenume HeMeTaIUIbl U UX COCIUHEHUS.

MeTajuibl 4 MX COCAMHEHUS

OO6m1as XxapaKTepUCTUKA XUMUYECKUX JJIEMEHTOB - METAJJIOB HA OCHOBAaHUHU UX
nonoxxeHus B [lepuoanueckon cucteMe xumuueckux sneMenToB . 1. Menneneena
U cTpoeHus atoMoB. CTpoeHne MeTamioB. MeTamindeckasi CBsI3b U METAJINYECKast
KPUCTAJUTMYECKAsT PEIIETKA. ODJIEKTPOXUMHUYECKUM psifi HANpPSHKEHUH METAaJUIOB.
dusznyeckue M XHMMHYECKHE CBOMCTBA MeTauioB. OOIIME CrnocoObl MOTyYEHUS
MeTa/sioB. [loHSATHE O KOPPO3UM METaJNIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTallb, YYT'yH, AIOPATIOMUHUNA, OpOH3a) U X NPUMEHEHHUE B
OBITY W IPOMBIIIJICHHOCTH.

[Ilenounsie MeTajuibl: MOJIOKEHUE B lleproanueckor cUCTEME XUMHYECKUX
anemeHntoB JI. M. MenaeneeBa, CTpOEHHE MX aTOMOB, HAaXOXKJIECHHE B IPHUPOJIE.
duznyeckre U XMMHUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kanusi). OKCuabl U
TUAPOKCHUABI HATPUS U Kanusl. [ [puMeHeHne IeI0YHBIX METAIIOB U UX COCIUHEHUM.

[IlenouyHo3eMenbHbIE  METAUIBl MAarHMM W KajbLMH: MOJIOKEHUE B
[Tepuoauueckont cucteme xumMuueckux 3yemeHToB . 1. Menneneesa, ctpoeHne ux
aTOMOB, HaXO0XJ€HUE B mpupoae. PU3n4ecKue U XUMUYECKUE CBOMCTBA MAarHusl 1
KaJibIusl. BaxkHeimme coeinHeHus Kaiabius (OKCUI, TUIPOKCUI, COJin). KECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHECHHUS.

AmmoMuHH: TToN0keHue B [lepuoanueckoi cucteMe XUMHYECKUX SJIEMEHTOB
. W. MenneneeBa, CTpoeHHE aToMa, HaxoXAcHUE B mnpupone. dPusnyeckue U
XUMHUYECKHE CBOMCTBAa alfoMUHMSA. AMGOTEpPHBIE CBOMCTBA OKCHJIA U THIIPOKCHU]IA
AJTIOMUHUSL.

Keneso: nonoxenue B [leproandeckor cucTteMe XUMHAYECKUX AJIEMEHTOB [1.
. MeHnpgeneeBa, CTpoeHHME aToMa, HaxoXAeHWE B npupoac. Dusnueckue u
XUMHUUYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U cofiu kene3a (I1) u xenesza
(III), ux coctaB, CBOMCTBA U MOJTYYECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C 00pa3laMd METAJIOB W CIUIaBOB, WX (PU3NYECKUMH
CBOMCTBaMHU, H3YyUYEHUE  PE3YJIbTATOB  KOPPO3UU  METALIOB  (BO3MOXHO



UCIIOJIb30BAHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEW B3aMMOICHCTBUS OKCHIA
KaJbliUg M HaTpus C BOAOHM (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOWM BOBI, MPOIECCAa TOPEHUsS XKelle3a B KUCIOPOJE
(BOBMOXXHO  HUCMOJB30BAaHUE  BHJIEOMATEPUANIOB), MPHU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKIINil Ha MOHBI: MarHUs, KaJIbIIHs, ATIOMUHUS, ITWHKA, *Keme3a (11)
u keneza (II1), menu (II), HaGmrOMEHWE W OMHMCAHHUE TMPOILIECCOB OKPAITUBAHUS
IJIaMEHU HOHAMU HaTpus, Kajdusi M Kajublusgd (BO3MOXXHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHIE aM(DOTEPHBIX CBOMCTB T'MAPOKCHIA ATIOMUHUS U
TUAPOKCHIA ITMHKA, PEIICHHE SKCICPUMEHTAIBHBIX 3a/1ad 1o TeMme «Bakueimme
METaJUIbl U UX COCAUHECHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa u Marepuansl B TMOBCEJHEBHOM >XM3HU uelloBeka. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB W XMMHUYECKUX peakiuii B ObiTy. [lepBas momonts mpu
XUMHUYECKUX 0YKOTaX M OTPABICHUSX.

XUMHUECKOE 3arps3HEHUE OKPYKaloIIel cpeabl (MpenesibHas AOMyCcTHUMas
KOHIIeHTpalus Bemiect, nanee - [1JIK). Ponbp xumun B pereHnn 3KOJI0THYECKUX
npooiem.

Xumuueckuii IKCnepumMeHm:

U3ydeHrne 0o0pasloB MaTepHaioB (CTEKJIO, CIIABbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanmnszanust mMeXnpeaMETHBIX CBA3EH IMPU WM3YYEHHMM XMMHUM B 9 Kiacce
OCYIIIECTBISIETCS YepPe3 UCIIOIb30BAHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH,
TaK ¥ TOHATUMA, SBJISIONIUXCS CHUCTEMHBIMH JJii OTAENBHBIX TMPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO1muMe ecTeCTBeHHO-HAyYHbIE TOHSTHS: HAy4dHBINH (hakT, THIOTE3a, 3aKOH,
TEOpHWs, aHaluM3, CHHTE3, KiIacCHPHUKAIUs, TEPUOANYHOCTh, HaOIIOJCHNUE,
OKCIIEPUMEHT, MOJEIIMPOBaHUE, W3MEPEHHE, MOJENb, SBJICHHUE, MapHUKOBBIMI
s eKT, TEXHOIOTHS, MaTCPHAIHI.

®dwusznka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJTU, H30TOIIHI,
PaOaKTUBHOCT, MOJIEKYIa, DICKTPUICCKUI 3aps, IIPOBOTHUKH,
MOJIYNIPOBOJHUKH, JUDJICKTPUKHU, (POTOIJIEMEHT, BEIIECTBO, Tel0, OO0OBEM,
arperaTHoe COCTOSTHHE BEIIECTBa, I'a3, PACTBOP, PACTBOPUMOCTH, KPUCTAIUTHUECKAS
peméTka, CIUlaBbl, (PU3WYECKUE BEIMYMHBI, CAMHHIBI U3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢gorocunTte3, apixaHue, Ouocdepa, 3KocHcTeMa, MHUHEpPAIHHBIC
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, runpocdepa, MHHEPAIbI, TOPHBIE TTOPOIbI, TOJIE3HBIE
HCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yNbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHMs JOCTUTAlOTCS B XOA€ OOY4YeHHMS XUMHH B €IUHCTBE Y4eOHOH u
BOCIIUTATEIBHOU JESITEIBHOCTH B COOTBETCTBUU C TPATULHMOHHBIMU POCCUNCKUMHU
COLMOKYJIBTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMHU, TIPUHSTBIMU B
oOlllecTBE MpaBUJIaMU W HOPMaMU TIOBEJEHUS MU CIOCOOCTBYIOT MpolEeccam
CaMOITO3HAaHUSsl, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYaIOIINXCS.

JIn4HOCTHBIE ~ pe3yibTaThl  OTPAXalOT  TOTOBHOCTh  OOyYarouuxcs
PYKOBOJCTBOBaTbCA CUCTEMOW TIO3UTUBHBIX IEHHOCTHBIX OpHEHTAUUWd U
paclIMpEeHUE OIbITA IESITEIIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOILICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJEOUI0, TMOHUMAHHUS 3HAYEHUS XUMUYECKOM HAayKH B KU3HU
COBPEMEHHOT0 OO0IIEeCTBa, CIIOCOOHOCTU BIAAECTh JOCTOBEPHOM HMH(OpMaLUEl o
MEePEIOBbIX JIOCTHKEHUSX W OTKPBITUAX MHUPOBOM M OTCYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOr0 BOCIIMTAHMS:

NPEACTABICHUS O COLMAIbHBIX HOPMax M MPaBWIAX MEKINYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOMCCIIEeI0BATENbCKON, TBOPUECKON U IPYTUX BUAAX ACSITEIbHOCTH,
TOTOBHOCTHM K Pa3HOOOpa3HOM COBMECTHOM MESITEIBbHOCTH TIPU BBIMOJIHEHUHN
y4eOHbIX, TO3HABATEIbHBIX 3aJ]]a4, BBHIMOJHEHUH XHMHUYECKHX HKCIIEPUMEHTOB,
CO37IaHUU YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO U B3aMOTIOMOIIIH
B IIPOIIECCe ITON Y4eOHOM AeSTEIHbHOCTU, TOTOBHOCTH OIICHUBAThH CBOE MOBEJICHUE U
MOCTYIKHA CBOMX TOBAPUIIEH C MO3UIIUY HPABCTBEHHBIX M MTPABOBBIX HOPM C YUETOM
OCO3HaHU MOCJIEACTBUMN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33PEHYECKUE TPEACTABICHUS O BELIECTBE U XUMHUYECKOM PEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABIISIIONIUE
OCHOBY JJIsi TIOHUMAHHS CYIIHOCTH HAay4YHOM KapTHHBI MHpA, MPEJCTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX 4YEIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HAaBaTEJIbHbIE MOTHUBBI, HAINIPABJICHHBIC HA IMOJIYYEHHE HOBBIX 3HAHUU IO
XUMUU, HEOOXOJUMBIE IJisi OOBSICHEHHUS HAOIIOAAEeMBbIX IPOIECCOB W SBJICHUH,
MO3HABaTEIbHON, WH(OOPMAIIMOHHOM M YWUTATENIbCKOW KYJIbTYpbl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl ¢ Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOM, JOCTYIHBIMH TEXHUYECKUMHU CPEACTBAMU HWH(DOPMAITMOHHBIX



TEXHOJIOTUH;

UHTEpeC K OOYYEeHHMI0O MU TO3HAHMIO, JI0003HATEIBLHOCTh, TOTOBHOCTh U
CIIOCOOHOCTP K €aMOOOpa30BaHUWIO, TMPOSKTHOW H  HCCIEA0BATEIbCKOM
NEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBJICHHOCTU M YpOBHS OOy4eHUsS B
JIaJIbHCUIILIEM;

4) dopMHupPOBaHNS KYJIbTYPHI 3I0POBb:

OCO3HAHHME IIEHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHOLIECHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKM Ha 3/I0POBBIM 00pa3 »KW3HU, OCO3HAHUE IMOCIEIACTBUM U
HETIPUSTUE BPEAHBIX MPUBBIYEK (YIOTPEOJCHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOJICHUS TpaBwil 0€30IacHOCTH MpU  OOpalieHuu C
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PeaIbHOMN KU3HMU;

5) TpyaoBOro BOCIIMTAHUSI:

HMHTEpEC K MPAKTUYECKOMY U3YUYECHUIO TTpodeccuil U TpyJa pa3iudHoro poja,
YBOKEHHUE K TPYAY U pe3yJibTaTaM TPYIOBOM JACATEIbHOCTH, B TOM YHUCJIE HA OCHOBE
PUMEHEHHMS MPEIMETHBIX 3HAHUM 110 XUMUH, OCO3HAHHBIN BHIOOP MHIUBUIYAJTBHOM
TPaeKTOPUU MPOJOJDKCHHS 00pa30oBaHMS C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XMMHH, OOIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEUIHOM
podheCCUOHAIBHOM IESITEIbHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHUM, TOTOBHOCTh
aJanTHPOBATHCS B PO EeCCUOHAIBHON cpeie;

6) 3K0JIOrM4ecKOro BOCIIHTAHUS:

AKOJIOTMYECKH 11eJ1ec000pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €& CYIIECTBOBaHHUS, IMOHUMAHHE LIEHHOCTH 3J0pPOBOTO U
O0e3zonacHoro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UIECKOMY W TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHHUS
npaBUJI 0€30MaCHOTO MOBEJACHUS IMPU pabOTe ¢ BEIIECTBAMH, a TAK)XKE B CUTYyaITUsX,
YIPOXKAKOIINX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUs, MOJydaeMble MPU W3YUYCHUH XUMUHU, IS
pelIeHUs 3a7a4, CBSI3aHHBIX C OKPYXAIOUIEN NMPUPOJHOU CPEIO, ISl MOBBIILIEHUS
YPOBHSI  DKOJIOTHYECKOM  KYJIBTYpBI, OCO3HaHHMS TIJ00aJIbHOTO  Xapakrepa
AKOJIOTUYECKUX TPOOJIEeM M IMyTeH WX PEHIeHUs MOCPEICTBOM METOJIOB XUMUH,
AKOJIOTMYECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOACTBOBATHCS UM B TO3HABATEILHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIBbTATbBI

B cocraBe MeTanmpeaMETHBIX PE3YJbTATOB BBIACISIOT 3HAYUMbIC IS
dbopMupOBaHUSI MUPOBO33PEHUS OOIIICHAYYHBIC TTOHATHUS (3aKOH, TEOPHS, PUHIIUII,
runote3a, (akT, CcUcTeMa, MPOIEeCcC, OKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax M IO3BOJISIIOT Ha
OCHOBE 3HAaHMM U3 ITHUX IPEAMETOB (POPMHPOBATH IMPEJICTABICHUE O IIETOCTHOM
HAay4YHOW KapTWHE MHpPA, U YHUBEPCAIbHBIC y4eOHbIE ACHCTBUS (ITO3HABATEILHEIE,



KOMMYHUKATHBHBIE, PErYyJSTUBHBIC), KOTOpbIe obOecrneunBaroT (HOopMUpOBaHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUITAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMH
NEATEIIBHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUSl MCMOJB30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS MPU OCBOCHHUH
3HAHWI: PACKpPhIBATh CMBICI XMUMHYCCKUX TMOHSATHH (BBIACIATh MX XapaKTCPHBIC
MPU3HAKHW, YCTAHABIIMBATh B3aWMOCBS3b C JPYTUMHU TOHSATHUSMH), UCIOJIB30BATh
MOHATHUS I OOBSICHEHUS OTJEIBHBIX ()aKTOB U SBICHUN, BEIOMPATh OCHOBAHUS H
KPUTEPUH MJIs1 KJIacCU(PHUKAIMKM XUMUYECKUX BEHIECTB U XMMHYECKUX PpEaKIIHil,
yCTaHABJIMBATh MPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXIYy OOBEKTaMHU HW3Y4YECHUS,
CTPOUTH JIOTHYECKUE PACCYXKACHHS (MHIyKTUBHBIC, NCTyKTUBHBIC, TI0 aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TNPUMEHSATh B TpOIEecce TMO3HAHUSA TOHATUS (TPEIMETHBIE H
METaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICINIH, UCIIOJIb3yEeMble B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XMMHUU MOJIEIbHBIC TPE/ICTABICHUS -
XUMUYECKUN 3HaK (CUMBOJI JJIEMEHTa), XuUMHUueckas ¢(opmylia U ypaBHEHHUE
XUMUYECKON pPEaklny - MPU PEUICHUH YIeOHO-TTO3HABATEIBHBIX 3a/1ad, ¢ y4ETOM
ATUX MOJIEJIBbHBIX MPEJCTABICHUN BBISBISTH U XapaKTEPU30BATh CYIICCTBEHHBIE
MPU3HAKH M3y4aeMbIX OOBEKTOB - XUMHUYECKHX BEIIECTB U XMMHUYECKUX PEAKIUH,
BBISIBIISATH ~ OOIME  3aKOHOMEPHOCTH, TPUYMHHO-CJICICTBCHHBIC CBS3U U
MIPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUS:

YMEHHUE HCIOJb30BaTh IMOCTaBJICHHBIC BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHKS, a TAK)KE B KAYECTBE OCHOBBI JIJIs1 (DOPMUPOBAHMSI TUIIOTE3BI IO TIPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

MpUOOpPETEHUE OMbITa MO TUTAHWPOBAHWIO, OPTaHMU3AIlMd W TIPOBEICHUIO
YUYEHMUYECKHX OKCIEPUMEHTOB, yMEHHE Ha0IoaaTh 3a XOJOM Ipollecca,
CaMOCTOSTENIbHO TPOTHO3UPOBATH €0 pe3yibTaT, GopMynupoBaTh 0000IICHUS U
BBIBOJIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCICOBAHUS, COCTABIIATH OTYET O
npoJieIaHHoN padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOUPATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMAITUIO
Pa3IUYHBIX BUIOB M ()OPM TPEICTABICHUS, TIOTy4aeMyl0 U3 Pa3HBIX HUCTOYHHKOB
(HayyHO-TIONYJISIpHAS ~ JIMTEpAaTypa XHMHYECKOTO COJACP)KAaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTHYECKH OIICHUBATH IPOTHBOPCYUBYIO H
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE MPUMEHATH Pa3IMYHBIE METOJbl M 3alPOCHl MPHU TOWCKE U OTOOpE
uH(OpPMAIIMU W COOTBETCTBYIONIUX JaHHBIX, HEOOXOIUMBIX IS BBITOJTHCHUS



yueOHBIX U MO3HABATENbHBIX 3a]1a4 OMPEACIEHHOTO TUIA, TPUOOPETEHHUE OIbITa B
0o0JlacTH  MCHOJIb30BaHUsI  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYPOM aKTHBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIBHYIO (OpMYy TIpEeACTaBICHHUS HHPOPMAINH W
WUIFOCTPUPOBATh PEIIAEMBIE 3aJa4ll HECIOKHBIMU CXEMaMH, JharpaMMami,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHUE HCIOJb30BaTh M aHAJIM3UpPOBaTh B Mpouecce ydyeOHOH U
MCCIIEIOBATENLCKON JEATEIBHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOT0 X0341CTBA U TPAHCIIOPTA HAa COCTOSTHUE OKPY’KAIOIIEH TPUPOTHON CPEIBI.

KoMMyHuKAaTHBHBIC YHHMBEpPCAJIbHBbIC Yy4eOHbIe JeHCTBUS:

yYMEHHUS 33]1aBaTh BOIIPOCHI (B XO€ IMaora u (W) JUCKYCCHH) MO CYIIECTBY
oOcyxnaemMoii TeMbl, (QOpMyIUpPOBAaTH CBOM NPEMJIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHHSI IPEJJIOAKEHHOM 3a7a4H;

YMEHUSI ~ TPEACTaBIATh  NOJYYEHHBIE  PE3yJbTaTbl  I[O3HABATEIBHOM
NEATEIIbHOCTH B YCTHBIX M TUCbMEHHBIX TEKCTAX; J€JIaTh MPE3ECHTALINIO PE3yJIbTaTOB
BBITIOJIHEHUS XMMUYECKOTO SKCIEpUMEHTa (JaO0paTOPHOTO OMbITa, JabOpaTOPHOI
paboOTHI 1O UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

YMEHHUSI YYEOHOro COTPYJAHHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIbHOM U UCCIIEI0OBATEIBCKOM AEATEIbHOCTH IPHU PENICHUN BO3HUKAIOIINX
npobsieM Ha OCHOBE Y4éTa OOLIMX HWHTEPECOB M COIJIACOBAaHUS TMO3MLMNA
(oOcyxaeHus, 0OMEH MHEHUSIMU, «KMO3TOBBIC IITYPMbD», KOOPJIUHAIINS COBMECTHBIX
NEeNUCTBUH, ONpeiesIeHUe KPUTEPUEB MO OIIEHKE KaueCcTBa BHIMIOJIHEHHON pabOThI U
TIpyTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUS:

YMEHHUE CaMOCTOSTENIbHO OMNPENENATh LENu ACSTEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJUPOBATh M MPHU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NesTEeIbHOCTh, BBIOMpaTh Hanboliee 3PPeKTUBHBIE CIIOCOOBI PEIICHUS] YYEOHBIX U
MO3HABATEIbHBIX 3a7a4, CaMOCTOATEIIBHO COCTaBIISAITh WA KOPPEKTHPOBATH
NPEIJIOKEHHBIM  aJITOPUTM  JIEMCTBUM TPU  BBIIOJIHEHUM 33JaHUU C  Y4ETOM
MOJIyYeHHUS] HOBBIX 3HAHWUA 00 M3ydaeMbIX OOBEKTaX - BEIIECTBAX M PEAKIHUSX,
OLICHMBATh COOTBETCTBHME IOJYYEHHOTO pe3yjbTaTa 3asBJICHHON IeNid, yYMEHHE
UCIOJIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX peE3yJabTAaTOB 10 OCBOCHHIO 0053aTEIbHOTO
collepKaHUs, YCTAaHOBJICHHOIO JAaHHOW QeaepanbHOil paboyeil mporpammoit,
BBIICJIIIOT: OCBOEHHBIE OOYyYarOUMMUCA Hay4yHbIE€ 3HAHUS, YMEHUS M CIOCOObI
nevcTBuil, cnenuduyeckue s MpeaMETHOM o0mactTu  «XUMHUS», BUJIbI
NEATeIbBHOCTY 10  TOJYYEHHIO HOBOTO  3HAHUA, €ro HHTEpHpeTalui,
peoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3IMYHBIX YYCOHBIX M HOBBIX CUTYAITUsIX.



K koHiy o0yueHus B 8 kyiacce nmpeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

PACKpBIBATh CMBICII OCHOBHBIX XHMHWYECKUX IOHSTHUW: aTOM, MOJIEKYJa,
XUMHAYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS ¥ HEOJHOPOJAHAS ), BAJIEHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi J0Ji1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas Ppeakius, KiacCuPukaius peakiui: peakiuu
COEIMHEHMUSI, PEAKIIUU PA3NIOKEHHUSI, PEaKI[UU 3aMEIICHUS, PeaKlui 0OMeHa,
9K30- U DHJOTEPMHUECKHE PEAKIUHU, TEIIOBOW 3(PQPEKT peakiuu, sapo
aToma, JJICKTPOHHBIN CIIOM aroMa, aTOMHas OpOWTadb, paguyc aroma,
XMMHUYECKasi CBSI3b, MOJSIPHAS W HEMOJISIPHASA KOBAJICHTHAsl CBSI3b, MOHHAS
CBSI3b, HOH, KaTHMOH, AaHWOH, pPacTBOpP, MAaccoBas JOJ BEIIECTBA
(TporeHTHasE KOHILIEHTpAIUsi) B PacCTBOPE;

WUTIOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XHMHWYECKUX IIOHATUUA W
IIPUMEHSATH 3T ITOHATHUS IIPU ONMMCAHUU BELIECTB U UX MPEBPALLICHUMN;
HCTIOJB30BaTh XUMUYECKYIO CUMBOJIMKY JIJI1 COCTaBJICHUS (JOPMYJT BEIIECTB
Y YPABHEHHUN XUMUYECKHUX PEAKIIHM;

OTpeeNsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHECHHSIX,
CTENCHb  OKHUCJEHUS  DJEMEHTOB B  OWHApPHBIX  COEJUHEHMUSIX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCYy COCAMHEHUN MO
dbopmynaMm, BHUJ XUMHYECKOM CBSI3M (KOBAJICHTHasT U HOHHAas) B
HEOPraHUYECKUX COCIUHEHUSIX;

packpeiBath cMbIci [lepuoamueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHWMAaHUE NEPUOJANYECKOM 3aBUCUMOCTH CBOICTB
XUMHUYECKUX BJIEMEHTOB OT MX ToJioxkeHus B Ilepuommyeckoil cucreme,
3aKOHOB COXPaHEHHWsS MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YUEHUSsI, 3aKOHA ABOTaJIpo;

OMHUCBHIBATh W XapakTepuszoBaTh TabmuuHyo dopmy Ilepuoanueckoit
CUCTEMbl XMMHUYECKMX DJJIEMEHTOB: pa3jdyaTh TOHATUS «TJIaBHas
noarpymnma (A-rpynma)» u «mnodounas noarpynmna (b-rpymnma)», mansie u
OOJBIIIE TEPUOMBI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpPhIE HWMEIOTCS B
tabauie «llepumommueckas cucrema Xumudeckux odmemeHtoB . U.
MeHnneneeBa» C YHMCIOBBIMM XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKHUX DJIEMEHTOB (COCTaB U 3apsi s/ipa, o0111ee YUCIIo JISKTPOHOB U
pacrpeiesieHue UxX o 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(DUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,



XUMUYECKHE peakuuu (110 YUCIYy U COCTaBY YYacTBYIOIIMX B PEAKIHMH
BEIIECTB, [0 TEIIIOBOMY 3D PexTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/Iasi ONMCAHUE IPUMEpPaMH MOJIEKYJISIPHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KAa4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH NPOTEKAaHUS XUMHYECKHX [PEBPALCHUN B
Pa3IMYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJII0 XUMHYECKOIO »3JeMeHTa 1o (opMylie COEIUHEHMS,
MacCOBYIO JOJII0 BELIECTBA B pACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHHIO
XUMHAYECKOMN PEAKLINH;

MIPUMEHSATHh OCHOBHBIE ONEPALIMH MBICIUTEIBHON ACATENBHOCTH - aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0O0O0IIeHHEe, CUCTEMATH3alHIo, KiIacCU(PUKAIIMIO,
BBISIBJICHUE NPUYMHHO-CJIEICTBEHHBIX CBSI3€d - Ui W3YYEHHUs CBOICTB
BELIECTB U XUMHYECKUX PEAKIUI, ECTECTBEHHO-HAYyYHbIE METO/IbI I03HAHMSI
- HaOJ0/IeHue, U3MEPEHNEe, MOJEIMPOBaHKUE, IKCIIEPUMEHT (peasibHbI U
MBICJIEHHBIN );

CJIeI0BaTh IIpaBUiIaM MOJb30BAHUS XUMUYECKON MOCYAO0U U J1aDOpaTOPHBIM
o0opyoBaHMEM, a TaKXke MpaBuiamM oOOpalieHusi C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKUMSIMM T[I0 BBIIIOJHEHHIO JITA0OPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOUpaHHIO ra3000pa3HbIX BEIIECTB
(Bomopoza M KHCIOpOAa), MPUTOTOBICHUID PACTBOPOB C OMNPEAEIEHHOU
MacCOBOI J10JIel pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh W IPOBOJIMTH
XUMHUYECKUE DKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LIEIOYEN U
KHCJIOT C TOMOILBIO UHJIMKATOPOB (JaKMYyC, PeHoI(pTanenH, METUIIOPAHXK U

JIpyTHE).

K koH1y 00yueHus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0aA30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

pPacCKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKMX IIOHATHM: XUMHYECKUU
JJIEMEHT, aTOM, MOJIEKYyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEILIECTBO, BAJICHTHOCTb, 3JEKTPOOTPHULATENBHOCTh, CTENEHB
OKHUCJICHUS, XUMHUYECKasl peaKIys, XUMUYECKasl CBs3b, TEIUIOBOM 3 (DEeKT
pEeaKILMK, MOJIb, MOJISIPHBIN 00BEM, PACTBOP, SJEKTPOJIUTHI, HEAJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT  AMCCOLMAIMs,  peakuud  HOHHOro  OOMeHa,
KaTaJu3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U HeEoOpaTHMbIe
pEaKuuy, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLUU, OKHUCIUTEND,



BOCCTAHOBUTEb,  OKHCIEHWE M  BOCCTAHOBJIEHHE,  aJUIOTPOIHUS,
aM(OoTepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, HMOHHas,
MeTaJJInYecKas ), KpUCTauInuecKas pemeTka, Koppo3usi METaJUIOB, CILJIaBHI,
CKOPOCTh XMMHWYECKON PEAKLHH, MPEACIbHO IOMYyCTUMAas KOHIICHTPALUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh  B3aHUMOCBSI3b  OCHOBHBIX XHMHUYECKUX TMOHSITHA U
MPUMEHATH 3TU MOHITUA PU OMUCAHUU BEMIECTB U UX MIPEBPALLICHUN;
HCITOJIh30BaTh XUMHUYECKYIO CHMBOJIUKY JIJISI COCTABJICHUS (DOPMYJT BEIIECTB
Y YpaBHEHUM XUMUYECKUX PEAKIIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIICHUSI XUMHUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PAa3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeIuHEHUM 1o (opmynaM, BUII XUMHUYECKOU
CBsI3U (KOBaJICHTHas, HWOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCMHEHUSX, 3apsii UOHA MO0 XUMHUYECKOW opmysie, XapakTep cpelbl B
BOJIHBIX PAaCcTBOpax HEOPTraHUYECKUX COCAUHEHUM, THUI KPUCTALITUYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIca Ilepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBAaTH M XapaKTepHU30BaATh
Tabnuunyto ¢Gopmy llepuoandeckoit CHUCTEMBbI XUMUUYECKUX DJIEMEHTOB:
pa3MyuaTth TOHATHSA «IJaBHas mnoarpynmna (A-rpymma)y U «ImoO0oYHas
noarpymnmna (b-rpynma)», Manbsie W OOJBIIME TEPHOIBI, COOTHOCHTH
0003HaYEeHUs1, KOTOPbIC UMEIOTCS B MEPUOUYECKOM TaOIUIIE, C YUCITOBBIMU
XapaKTePUCTUKAMHU CTPOEHHUSI aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apAn  sapa, o0IIee YHCIO JJIEKTPOHOB U pacmlpefielieHHe HX II0
AJICKTPOHHBIM CJIOSIM), OOBSACHITH OOIIHME 3aKOHOMEPHOCTH B W3MEHCHUH
CBOMCTB 3JIEMEHTOB M WX COCIMHEHUN B Mpejesiax MajblX MEPUOJOB U
[JIABHBIX MOJTPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIaCCU(DUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMUYECKUE peakiuu (10 YUCIy U COCTaBy YYAacTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIUIOBOMY 3P EKTy, M0 U3MEHEHHIO CTEIEHEH OKWCIICHUS
XUMUYECKHUX DJIEMEHTOB);

XapaKkTepru30BaTh (OMHUCHIBATh) OOIIME W CHEMU(PUUECKUE XUMHUYECKHUE
CBOMCTBAa TMPOCTBIX M CJOXHBIX BEIIECTB, IOJATBEpPKJIas OIKMCAHUE
npuMepaMd MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIIUM;

COCTaBJIATh YPAaBHEHHS  DJIEKTPOJUTUYECKON JIUCCOLMALMU  KHUCIIOT,

1IEJIOYEN U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIMA HOHHOTO



oOMEHa, YpaBHCHHS pCakKIMi, TOJTBEPKIAIONINX CYIIECTBOBAHHEC
TCHETHUYECKOM CBSI3M MEXK/y BEIIIECTBAMU Pa3JIMUHBIX KJIACCOB;
pPacKphIBaTh  CYIIHOCTh OKHCIIHTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITHI
MTOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA,
MIPOTHO3WPOBATh CBOWCTBAa BEMIECTB B 3aBUCHUMOCTH OT WX CTPOCHUA,
BO3MOXKHOCTH TPOTCKAHUS XUMWYECKUX TIPEBPAIMECHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJIIPHYIO H MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJKO XHMHUYECKOTO »JJIEMEHTa I0 (OpMyJie COCIHHCHHS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOM peaKInu;

coOJTI01aTh MpaBUJIa MOIH30BAHNS XUMHUUYECKON MTOCYI0N U JTA0OpaTOPHBIM
o0opynoBaHUEM, a TaKXke TMpaBuia OOpalleHusi C BEIIECTBAMHU B
COOTBETCTBHM C WHCTPYKIHMSMH TII0 BBINTOJHCHHUIO JITAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO TIOTYYECHUIO U COOMPAHNIO Ta3000pa3HBIX BEIICCTB
(aMMMaKa M yriIeKUCIIOTO ra3a);

IIPOBOJIMTH PEAKIINH, TTOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMIHBIX
BCILIECTB: pACIO3HABATh OMNBITHBIM IyTEM XJIOpHJ-, OpOMHUI-, HOIUA-,
kapOoHat-, ¢ocdar-, CHIMKaT-, CylabdaT-, THIPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI M WOHBI M3YYCHHBIX METAJIJIOB, MPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTR;

MIPUMEHSATH OCHOBHBIC OTIEPAIMK MBICIIUTEILHOMN JACATEIHLHOCTH - aHATU3 H
CHUHTE3, CPaBHECHHE, 0000IICHNE, CHCTEMATU3AINIO, BBISIBJICHUE IIPUYUHHO-
CIICACTBEHHBIX CBSI3€H - JIJI1 M3YYEHHS CBOMCTB BEIIECTB M XUMHYCCKHX
peakIuii, eCTCCTBCHHO-HAy4YHbIE METOJbl TIO3HAHUS - HaOJOJACHUE,
HU3MEpEHUE, MOACITMPOBAHUE, DKCIICPUMEHT (PEaIbHBIM U MBICIICHHBIHN ).



TEMATHYECKOE IIVNTAHUPOBAHUE

8 KJIACC
KoaundecTBo 4acoB
No HaumeHoBaHue pa3jie/ioB B KonTpoJbHbIe IIpakTn4yeckue JuiekTpoHHbIE (HUGPOBbIE)
cero
n/n TeM MPOrpaMMbl padoTbl padoThI o0pa3oBaTe/ibHbIE PeCypPChI
Pasjen 1. IlepBoHayaibHble XUMHYECKHE IOHATHS
Xumust — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 2 bubmnoreka IIOK
' HpaKTquCKOﬁ JESTEeJIbHOCTHU I/II\/'IDS//TCASOOHI/7F41837C
JeJjI0BeKa
12 BemiecTtBa 1 XUMUYECKHE 15 1 Bubmoreka [IOK
peakuuu Wiip8://1.e"800.m/71'41837¢
Hroro no paszneny 20
Pasjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
b 1 Bozayx. Kucnopon. [lonsitue 5 Bubnorexa [JOK
00 okcHuaax Wiip8://1.e"800.m/71'41837¢
59 Bomopoa.ITousTre o kucmorax 8 1 Bu6mmoreka [JOK
M COJIAIX Miip8&://1.e"800.:m1/71'41837¢
53 Boga. Pacteopsl. Ilonarue 06 5 1 1 Butmmoreka LIOK
OCHOBAHUAX Wiip8://1.e"800.m1/71'41837¢
54 OCHOBHBIE KJIaCCHI 11 1 1 Bu6mmoreka [JOK
HEOPraHUYECKUX COCIAUHEHUM Wiip8://1.e"800.11/71'41837¢
Hroro no paszneny 30

Pazpnen 3. llepuonnueckuii 3akoH u Ilepuoguyeckasi cucrema xumnueckux 3jaeMeHToB /I. . MenaesieeBa. CTpoeHne aToMOB.
Xumunueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU



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

[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bu6muoreka [IOK
' XUMHYECKHX daemMenToB 1. 1. Wiip8://1."800.m/71'41837¢
MenaeneeBa. CtpoeHue aToma
3 XuMU4ecKas CBSI3b. 8 BuGmmoreka LIOK
: OKUCIUTEILHO Mitp8://1.e800.1/71'41837¢
BOCCTAHOBUTEJIBHBIE PEAKITUU
VToro mio pasaeny 15 bubmmoreka [JOK
Niip8://1.e"800.1m/71'41837¢
PesepBHOE BpeMst 3 Bubmmorexa LHOK
Wiip8://1.e"800.1m1/71'41837¢
OBLIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME



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

9 KIIACC

Ko1M4ecTBO 4acoB DJIeKTpOHHbIE
udpossie
HaumeHoBaHue pa3/iesioB U TeM (ungpp )
Ne i/ Konrpoabnsie | Ipakruueckue | 00pasoBaTeibHbIE
nmporpaMmmabl Bcero
padoThI padoThI pecypceel
Pa3znea 1. BenmecTBo M XuMH4YecKHe peakmumn
11 [ToBTOpEeHue U yriydieHne 3HaHui 5 1 Bubiuoreka [IOK
OCHOBHBIX pa3/iesioB Kypca 8 kjacca Kitp8://1.e"800.111/7T'412636
12 OCHOBHUI)IG 3aKOHOMEPHOCTH XUMHUYICCKUX 4 Bu6muorexa LIOK
pCaknuu Uitp8://1.e"800.11/71'41a636
13 DIEKTPOTUTHYECKAS TUCCOIHALINS. 8 1 1 Bubmorexa [TOK
XUMHYECKUE PEAKIUU B PACTBOPAX Uiip8://1.e"800.1/7T'412636
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO61as XxapakTepUCTHKA XUMUYECKUX 4 1 Bu6miorexa IOK
anemeHToB VIIA-Tpynmsl. ["anorens Uiip8://1.e"800.11/7T412636
OO0m1as XxapakTepUCTUKa XUMHUECKUX EuG LOK
59 VIA- . n nOIMoTeKa
anementos VIA-rpynmet. Cepa u e 6 Witp8://1.¢"800.1/7T412636
COCTUHEHUS
OO01mas XxapakKTepUCTHKA XUMUISCKUX G [IOK
53 i . nOJIHOTEeKA
aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Vin8-//r.c"800.1/ 71412636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX Eu6 LOK
24 I'VA- ' nOJIHOTEeKA
dniemenTos ['Y A-Tpynmibl. Yriepos n 8 1 2 Wiip8://1.e"800.1/7'41a636
KPEMHUH B WX COCAMHCHUS
HWroro 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. MeTa/JIbI M HX COeTUHEHU ST

3.1 OO0111Me CBOMCTBA METAJNIOB 4 BfI6HHOTeKa HOK
kip8://1.e*800.1m/71'412636
3.2 Baxselime MeTajuibl U UX COSIUHEHUS 16 bu6muorexa LHOK
Uitp8://1.e"800.111/71'41a636
Hroro mo pazneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BeriectBa 1 MaTepHaibl B )KH3HH Y€I0BEKA 3 bubanorexa IIOK
Wiip&://1.€”800.111/71T'412636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmorexa [IOK
Wiip&://1.€”800.111/71T'412636
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

HOYPOYHOE IIVIAHUPOBAHUE

8 KIIACC
KoJsmnuecTBo 4acoB DJIeKTPOHHbIE
uudposeie
Ne Hara
Tema ypoka KourpoJubnbie | IIpakTuyeckue o0pasoBaTe/ibHbIe
n/n Bceero U3yUYEeHHUs
padoTbI padoThI pecypchl
[Ipeamer xumun. Pons xumuu B 1 Bu6miorexa [JOK
JKU3HM YenoBeka. Tena u BemecTa blbaV/t.e a00.rmKI k-
[TonsiTHE 0 METOIaX TIO3HAHUS B 1 BuGuorexa [IOK
XUMHH 1k}8://1.6"800.1r0/?*?°(11127¢
[TpakTueckas paborta Ne 1 «IIpaBuna
paboTHI B TaOOPaTOPUU U IPUEMBI 1 bubmuorexa [JOK
06pa]_ueHH;{ Cc Ha60paTOpHBIM Hﬁ’pgZ//T.e/\gOO.H_I/F??M23/\C
000py/I0BaHUEMY
YucTsle BelecTBa VI/I cmecu. CiocoObl 1 Bu6uorexa [JOK
pa3zeneHus CMecen Uiip8://1.e"800.ru/??0"26ca
[TpakTiueckas padota Ne 2 Bu6nmorexa [{OK
«Pa3nenenue cmeceii (Ha npumepe 1 Wiip8://1.e"800.ru/??70"28¢
OUYMCTKHU TTOBaPEHHOM COJIN)» 8
ATOMBI U MOJIEKYJIBI 1 bubmiorexa [IOK
Wiip8://T.e"800.ru/??0"2abc
XUMHUYECKUE FJICMEHTBI. 3HAKU 1 Bubmnorexa HOK7
ip8://T.e" 2799
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB o Wiip8://r.¢"800.10/7"7?M2be
bu6mmoreka [JOK
HpOCTBIe " CJIOKHBIC BCIICCTBA 1 bI/I‘DSZ//T.€A8OO.FI/I/????O/\236
bu6mmoreka [JOK
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1

Wiip8://1.e"8O0.ru/??0"2"5



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bu6mmoreka [IOK
10 Xumuueckas opmyia. BameHTHOCTB blbaV/r.c*a00.rw/Hllleac
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OtHOcuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAs Macca Uiip8://1.e"8o0.m/i111323¢
12 MaccoBas 107151 XMMHYECKOTO Bubmorexa [[OK
3JIEMEHTA B COCAUHEHUU Uitp3¥Y/1.e"300.1m1/#111330c¢
13 KommaecTBo BemecTBa. Mosb. bu6mmoreka [IOK
MousipHas macca Uiip8://1.e"800.m1/i10"5230
@ bubnnoreka 1HOK
14 W3UYECKUE U XUMHYECKHUE SIBJICHUSI. Eling: /e 200 m/ 1T0A3 71
XuMUYecKas peakius pe-Te -
15 [Tpusnaku u YCJ'IOBI/I}I“ MIPOTEKAHUS Bubmorexa [TOK
XUMHYECKHUX PEAKIINU Wiip8://1.e"800.11/ir0"3al6
16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. Bu6miorexa [IOK
XUMHUYECKUE YPABHEHUS Uiip8://1.e"800.m1/i10"3b8Y
Brruucnenust KoaudecTBa, MacChl Bt OK
17 BEIL[ECTBA 10 YPABHEHUAM 1 HHOTeAK all .
N Wiip8://1.e"800.m1/i'0"5708
XUMUYECKUX PEaKIui
Knaccudukamnms XumMruaeckux peakiuit Eu6 OK
18 (coenuHeHus, pa3aoKeHUs, jroJtoTera 1 N
bitp8://t.en8o00.ru/i10n3134
3aMeIIeHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBIiI- Eu6 OK
19 sHukiIoneauct. O000IEeHe Iil HHOTeAK all PN
B Wiip8://1.e"800.ru/i10"40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTponbnas padorta Nel o teme Bu6nnorexa LIOK

«BeHIeCTBa U XUMHUYCCKHUE PEAKIIUND

Wiip8://1.€”800.ru/110°4290



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

Bo3ayx — cmech razos. Cocras

bu6mmoreka [IOK
21 BO3/tyXa. KuCII0pos — SnemenT v Wiip8://1.e"800. /i 111448¢
npocrtoe BeniectBo. O30H
Du3nYECKUEe U XUMUYECKUE CBOMCTBA
bu6mmoreka [IOK
22 KHCJI0pOJia (peakiuy OKUCIICHHUS, Viin8://1.°800. /04614
ropenue). [lorstue 06 okcuaax
Crioco0bI MOTy4eHHST KHCIIOPO/Ia B
93 Vi PO bubnnoreka HOK
71a00paTOpUU U MPOMBILUIEHHOCTH. bJIp8+//r.c4800.0/I T04497a
[TpumeHeHue Kucopoaa
TennoBoit 3¢ hexkT XuMuIecKoi
94 peakuuu, MoHsATUE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- Hiip8://1.e"800.ru/i10"4790
U SHJIOTEPMUYECKUX PEAKIIHIX
TonnuBo (HedTh, yronb U METaH). Bu6muorexa [JOK
25 3arpsi3HeHUE BO3/yXa, CIOCOOBI €ro 1J1h8://1.64800.ru/51°0<14c4
MPEIOTBPAIIICHHS 2
[IpakTuueckas pabora Ne 3 o Teme
bu6nmoreka [JOK
26 «Ilonmydyenne u coOupaHue KUCIopoa, biin8:/1.6*800.1/2~20 4ac2
W3yYEHHE €ETO CBOWCTB)
57 Bo0po — 3JIeMEHT U IPOCTOe bubmorexa [IOK
S Q. A 2,90 4NN
BemecTBo. Haxoxaenue B mpupoe A bitp8://1.¢"800.11/?~70"4
08 duszndeckre U XUMHUYECKIE CBOMCTBA bubnmorexa [IOK
HaQ. A 990N 4NN
Bosopoya. [TpHMerenue Boopo/a X biip&://1.e"800.ru/?~?0"4
bu6mmorexa [IOK
29 TTonarue o KUCIOTAX U COIISIX biip8://1.6*800.11/2~20°50"
ko]
20 Crioco6BI TIOTyYEeHNS BOJIOPOJIA B bubmoreka [IOK

nabopaTtopuun

biip8://1.e"800.ru/?~20"4"



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[IpakTuueckas padora Ne 4 o reme

Bbubnuorexa LHOK

31 «Ilonmydenne u coOupanue BoI0po/Ia, bUp8://1.e"800.ru/1TONI 4
U3YYEHHUE €r0 CBOWCTBY 2

19 MoutsipHbIii 00bEM Ta30B. 3aKOH Bu6muorexa [JOK
ABorazapo Wiip8://1.e"800.11/i1'0"542¢
Brruncnenus o6b€Ma, KonMuecTBa Bu6mnorexa LIOK

33 BEIIIeCTBA ra3a Mo ero u3BeCTHOMY bl}8://1.64800.r11/5°0<455
KOJIMUECTBY BEIECTBA WJIK 00BEMY a0
Boruncnenus 06bEMOB ra3os 1o

34 aBHEHUIO PEaKI[MN Ha OCHOBE bubmmorexa [IOK
yp peardl y blh3Y/1.e"300.rKIITYOU
3aKOHa 00BEMHBIX OTHOIIEHUH ra30B

a5 Du3nyecKkue 1 XUMUIECKHE CBONCTBA Bu6mnorexa LOK
BOJIBI blbzVY/r.e"300.ru/THIHINYa

36 CoctaB ocHoBanwuii. [Tonstue 06 Bubmorexa [TOK
HHAUKATOpax Uiip8://1.e"800.1m/110"59e2
Bopna xak pacTBOpuUTEND.

17 Hackinennbie 1 HEHACHIIIIEHHEBIE bu6nmoreka [JOK
pacTBOpbI. MaccoBasi 10711 BEMIECTBA B Wiip8://1.e"800.ru/€:0"5b40
pacTtBope
[IpakTuueckas pabora Ne 5 o teme

a3 «IIpuroToBiieHHE PACTBOPOB C bubnnoreka [JOK
OHpCI[CJ'IéHHOfI MaCCOBOU HOHCﬁ biip8://T.en800.ru/ii0a5eba
pPacTBOPEHHOTO BEIIECTBA

a9 KonTtponbhas padora Ne2 o reme Bu6muorexa [JOK
«Kucnopoa. Bonopoxa. Boga» Wiip8://1.e"800.11/i1' 06342

10 OKcupl: COCTaB, KiIacCuUKaIus, Bu6uorexa [JOK

HOMEHKJIaTypa

Wiip8://1.e”800.11/i1'0"664¢



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

[TonmydyeHnue 1 XMuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa LOK
’ p Wiip8://T.e”8oo.m/ir111664e
OKCHJIOB
42 OcHoBaHus: coCTaB, Kinaccupuxarms, Bu6muorexa [JOK
HOMEHKJIAaTypa Uitp3¥Y/1.e"300.01/iill16Y ca
43 HonyquHUe U XUMHUYECKUE CBOMCTBA Bubmorexa [[OK
OCHOBaHHH Uitp3¥Y/1.e"300.01/iill16Y ca
m Kucnotsr: cocras, knaccuduxarmus, Bubmorexa [TOK
HOMCHKIIATypa b/ip8://1.e"800.ru/1T0JIce2
45 [TomyueHnue U XUMHUYECKUE CBOKCTBA Bubmorexa [IOK
KHCJIOT b/Ip8://1.e"800.ru/1T0JIce2
Conu (cpennue): HOMEHKIATypa,
46 CIIOCOOBI MOJTYYCHUSI, XHMUYECKHE bubmorexa LHOK
¢ YHCHHIA, Wiip8://1.¢"800.11/002"9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 DKCIIEpUMEHTAIBHBIX 3a71a4 110 TEME bu6nmoreka [JOK
«OCHOBHBIE KJIaCChI HEOPTaHUIECKUX Wiip8://1.e"800.11/00a"9b7¢c
COEIMHEHUIN»
48 " eneTudeckast CBsI3b MEXKIY KilaccaMu bubmorexa OK
’Hyv Wiip&://1.€”800.11/00a"9a50
HEOPraHUYECKUX COSAMHEHUN
49 O0600I11IeHNE U CUCTEMATU3ALUS Bu6nmorexa LIOK
3HAaHUU Wiip8://1.€”800.1m1/00a”9cb2
KonTponbnas padorta Ne3 o teme
" bubnmoreka [JOK
50 OCHOBHBIE KJIACChl HEOPTAHUYECKUX

coequHeHun"

Wiip8://1.e”800.1m1/00a"\ % la



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[TepBbIe MOMBITKY KIIACCU(PUKAITUU

51 XUMHYECKHX d1eMeHTOB. [loHsiTre o Brbmzorexa LIOK
) Uiip8://1.e"800.ru/00a”9I'T'a
TPYIIIax CXOTHBIX AJIEMEHTOB
59 [lepuoanueckuii 3aKOH u bubnuoreka [IOK
[Tepuoauueckas cuCTEMa XUMHUYECKHX Uiip8://1.e"800.m1/00a"a52c
snemenToB M. Y. MenaeneeBa
53 [Tepuoasl, TPyIITBI, TOATPYIIITEI Bubnnorexa HHOK
1 b&87/1.€"800.ru/00aa52¢
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubimorexa LOK]
sinep. U30Tomb! 1 b 8&://1.e"800.ru/00a"a34
CTpoeHHe DIEKTPOHHBIX 000JI0UEK
55 p p a . bubnnoreka 1HOK
aToMOoB 3J1eMeHTOB [lepuoanueckoit Kiip8//7.¢800.111/00a%a6he
cucremsl J. 1. MeHnaeneeBa
XapakTepucTuka XUMHAYECKOTO
56 JJIEMEHTa TI0 €ro TOJIOKEHUI0 B bubmuorexa [JOK
Ilepuoguueckoir  cucreme JI. U biip8://1.e"800.11/00a"a824
Mennaeneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUTSL pa3BUTUS HAYKH U MIPAKTUKU. []. Bbu6nuoreka LIOK
. MenneneeB — y4EHbIi, earor u biip8://1.e"800.11/00a"a96e
rpaXTaHUH
58 DIEKTPOOTPUIIATEILHOCTh AaTOMOB Bu6morexa [IOK
XMMHYCCKHUX 3JICMCHTOB biip8://1.e"800.m/00a aab8
59 HNoHHass XuMHu4ecKas CBSA3b bub6mmorexa IIOK
biip8://1.e”800.111/00aac34
60 KoBanenTHast nmomnsipHasi XuMA4YeCKast Bubmorexa [TOK

CBA3b

biip8://1.e”800.111/00a"aab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61 KoBanenTtHas HenossipHas 1 Bu6smoreka LIOK
XUMHYECKas CBAI3b Uiip8://1.e"800.111/00a”aab9
62 CreneHb OKUCICHHS 1 bu6morexa IIOK
Uiip8://1.e"800.111/00a”ae28
63 OKHUCIIUTENEHO-BOCCTAHOBUTEILHEIE 1 Bu6morexa IIOK
peaknuu Uiip8://1.e"800.1/00a”b076
64 OKHCITUTENIM ¥ BOCCTAHOBUTEIN 1 Bubsmoreka [IOK
Uiip8://1.€"800.111/00a”b076
KonTtponsnast padora Ne4 o reme
65 «Ctpoenue aroma. XUMHUYECKas 1 Bubmuorexa LIOK
) Uiip8://1.e"800.111/00a” b4 86
CBSI3b)
66 Peseprublit ypok. O600mIeHNE 1 1 Bu6mioreka [JOK
cUCTeMaTH3alus 3HaHUH Uiip8://1.e"800.111/00a”b33¢
67 Pesepsublit ypok. O60011ieHNE U 1 Bu6nuoreka [IOK
cucTeMaTHu3alus 3HaHui Wiip8://1.e”800.m1/00a"9¢cb2
68 PesepsHblit ypok. O60011eHNE U 1 Bu6miorexa IIOK
cucTeMaTHu3alus 3HaHui Uiip8://1.e"800.r1/90"61c6d
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoimuecTBO 4acoB DJIeKTpOHHbIE
uudposeie
Ne Aara
Tema ypoka KourpoJsbubie | IIpakTuyeckue oOpa3oBaTesbHbIE
n/n Bcero U3y4YeHus
padoThI padoThI pecypceel
[Tepuonuueckuii 3aK0OH.
[Tepuonnueckas cucrema 1 bubnuoteka HOK
XUMHUYECKHX 1eMeHToB /[, U. Hiip8://1.e"800.11/00a"b59%¢
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH
N p 1 bubnmoreka HOK]
CBOMCTB XMMUYECKUX IJIEMEHTOB .
- kiip8://1.e"800.111/00a"b6b6
MEPBBIX TPEX MEPUOTOB
Krnaccudukanus 1 HOMEHKIATypa 1 Bu6miorexa IOK
HCOPranM4CCKHUX BCIICCTB Uitp8://1.e"800.11/00a"b7¢e2
Bupl XuMu4ecKkoil CBSI3M M TUITHI 1 Bu6miorexa IOK
KPHUCTAITIMYCCKUX PCIICTOK Uitp8://1.e"800.1m1/00a”bacb
KonTponbnas padora Nel no teme 1 1
«IToBTOpeHue u yriay0neHue 3HaHu
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
Krnaccudukanus XuMuueckux 1 Bu6miorexa [TOK
pCaKnuu 1o pas3jImiHbIM IIPU3HAKAM Wiip8://1.e”800.1m1/00a"bcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
eakuu. [ToHATHE O TOMOTEHHBIX U 1 bubmorexa [TOK
p ' Wiip8://T.e”800.1m/00a"be9a
TeTEPOTCHHBIX PEAKIIHUSIX
[TonsiTHE O XUMHUECKOM 1 Bubnuorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIIHUAOIINC

Wiip8://1.e”800.111/00a"c28¢c



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 XUMHUYECKOU PEAKLIMU U

ITOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHS
9 OKHUCITUTETBHO bubmuorexa [JOK
BOCCTAaHOBUTEJIbHBIC PEAKLIUU UitpaV/1.e"a00.1/00a”ca’e
Teopust 31EKTPOTUTUUECKOIN
10 uccoruanuu. CUIbHBIC U clla0bIe bubmorexa LIOK
A LHamHH. Kip8://1.e”800.111/00a"c" 68
ANEKTPOJIUTHI
. bubnuoreka HOK]
11 HonHbIe ypaBHEHHsI peakui .
Wiip&://1.€”800.111/00a"448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAaHMI B CBETE NIPEICTABICHUM bubnnoreka [JOK
00 3JIEKTPOIUTUYECKON Uiip8://1."800.1m1/00a"5"8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEHN B
13 CBETe MpeicTaBIeHut 00 bubmorexa OK
pedl 5 Wiip8://1.¢"800.11/00a"8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TousiTHE O THAPOIH3E COEH bub6mmorexa IIOK
Uiip8://1.e"800.11/00a"9"4
15 O606HvleHHe U CUCTEMATHU3AIH Bu6morexa [IOK
SHaHNN bUp8://1.e4800.ru/00a44J12
[TpakTuyeckast padora Ne 1.
16 «Pemenne sKkciepuMeHTAIBHBIX bubmiorexa LIOK
p bUp8://1.e4800.r1/00a44bla
3aauw»
17 KontponbHast padora Ne2 o reme bubmuorexa [IOK

«3HCKTp0J'II/ITI/I‘-IeCKaSI JuCConuranus.
XHUMHUYECKHE pCaKkiuu B paCTBOpax»

Wiip8://1.e”800.1m1/00a ecO



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OO0rias xapaKTeprCTUKA IraJIOTeHOB.

bu6mmoreka [IOK

18 XUMUUYeCcKre CBOMCTBA Ha IPUMEPE
pUMEp bJIp8://1.¢"800.r1/00a Ic2
xJjiopa
XinopoBogopo. ColisiHast KUCIIOTA,
19 XAMUYECKHE CBOMCTBA, IOJyUYEHUE bubmoreka [JOK
» TIOTLYHCHHUC, Wiip8://1.e"800.mm/00a e 104
MIPUMEHCHHE
[IpaxTuueckas padora Ne 2 1o TeMe
20 «IPIO eHHe cop 01 KHCJIO bubmmorexa HOK
JIYYEHHE COIIHON KUCIIOTEL, .
yi - . Uiip8://1.e"800.1m1/00a"e348
U3y4YeHHE € CBOMCTBY
BrurunciieHus o ypaBHEHUSIM
21 cc eayp oo o . bubnnoreka 1HOK
XAMHYECKUX PEAKIU, €CIIM OOUH U .
peaximm, A Uiip8://1.e”800.111/00a" 488
pearcHTOB JI1aH B H30BITKE
20 OO01mmas xapakTepuCcTHKa SJICMCHTOB Bu6miorexa IIOK
VIA-rpynnel Kip8://1.e800.111/00a"e64a
AnnoTpomnHbie MOIU(DUKAITUU CEPHI.
23 Haxoxnenne CEpHI U e€ coequHeHNH Bubnuoreka HOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA Hiip8://1.e"800.11/00a"e64a
cepbl
24 CepoBogiopo, CTpOCHHE Erbmiorexa [JOK
p poa, CTp i . Wiip8://1.”800.111/00a" 802
(bu3MYecKre U XUMHUYECKHE CBONCTBRA
Oxkcunpl cepbl. CepHas KUCIIOTAa,
25 ¢bu3znyeckrue 1 XuMHUYeCcKHe bubmiorexa LOK
. Hiip8://1.e"800.1m1/00a"ca28
CBOICTBA, TPUMEHEHNE
XHAMHMYECKUE PEAKINH, JIEKALUE B
26 OCHOBE IMPOMBIIIJIEHHOTO CIToco0a bubnmoreka [JOK

IMOJIYUYCHUA CepHOfI KHCJIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

Wiip8://1.e”800.11/00a"ec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

OKpY’KaloIen cpeibl COeTMHEHUSIMU
cepbl

Brruncienue maccoBou 1oau

27 bubmumoreka [IOK
BbIXOJa NPOAYKTa PCAKIINHN Uiip8://1.e"800.111/00aec8a
OO11ast XapaKTEpUCTHKA SJIEMECHTOB

28 VA-rpymmbl. A30T bubmnorexa LIOK

PYHIEL. ’ Wiip8://1.€”800.1m1/00a"eeabd
pacrnpocTpaHeHue B IPUPO/IE,
(bu3MYeCKre U XUMHUYECKHE CBOMCTBA
AMMHUaK, ero (pu3HIECKue U
29 XUMHAYECKUE Cq];OﬁCTBa HOJYYEHUE U bubmmorexa HOK
’ ¥ kiip8://1.e”800.1m1/00all1’004
IIPUMEHECHHE
ITpakTueckas padora Ne 3 o Teme
30 «Tlion EHUE al\fMI/IaKa U3YUYEHUE E€T0 bubmmorexa HOK
N i » 13YH kiip8://1.e”800.1m1/00all1°180
CBOMCTB»

31 A30THas KUCIOTa, e€ QU3HIecKue u Bu6nuorexa LIOK
XMMHUYECKHE CBOMCTBA Uiip8://1.e"800.ru/00a"?306
Vcnonp30BaHne HUTPATOB U COJIEH
aAMMOHHUS B KQUECTBE MUHEPATbHBIX - oK

32 ynobpenuii. Xumuueckoe pboTera i ?

. kip8://1.e”"800.1m1/00alll’518
3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl
COEIMHEHUSIMHU a30Ta
Docdhop. Oxcun dochopa (V) u
13 o (g) P Ab (b(bp V) bubnmorexa IIOK
ocoopHad KHCHVOTa’ usprHeckie 1 Kiip8://1.¢"800.11/00alll’68a
XUMUYECKHE CBOWCTBA, MOTYyUCHHE
Hcnone3osanue hocdatos B bubimoreka IIOK
34 bUp8:/1.e4800.r1/00a42°c2

KaueCTBC MUHCPAJIbHBIX



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

ynoOpeHui. 3arps3HeHHe
MIPUPOJTHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bubmuorexa [JOK

35 npupojie, Gu3ndecKue u
pupoze, ¢ 3 bHpa://1.e"800.r1u/00aJ1* 9¢
XUMHUYECKHE CBOICTBA
Oxcuppl yriaepona, ux Gpusndeckue u
36 XUMHUYECKUE CBOUCTBA. bubmuorexa TIOK
bUpa://1.e"800.ru/00a"?che
DKoJoru4eckue npoOIemsl,
CBsI3aHHBIE ¢ OKcUAOM yriaeposa (IV)
37 VYroibpHas KUCIIOTa U € COJH Bubmorexa [IOK
Kip8://1.6”800.111/00ac006¢
[IpakTuueckas padbora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnnorexa [HOK
KauectBennas peakuus Ha Wiip8://1.e"800.11/00ac027e
kapOoHaT-uoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa [IOK
p m Wiip&://1.€”800.11/00ac054¢
COCIMHEHUSIX YTIIepo/ia
40 KpemHuuii u ero coeiMHeHUs bubmuorexa [HOK
Wiip&://1.e”800.11/00ac080a
[IpakTnueckas padora Ne 5.
11 Pemenne SKCIICPUMCHTAJIBHBIX 3a1a4 Bubnuoreka HOK
1o TeMme «BakHelie HeMeTaubl U Wiip8://T.e”800.ru/00ae0b?2
WX COCAMHECHUSD)
KonTponbnas padorta Ne3 o teme
. bu6mmorexa [IOK
42 «BaxHelie HeMeTaJuTbl U UX

COCOUHCHUA»

Wiip8://1.€”800.m1/00ae0el8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OOm1ast xapaKTepUCTHKA
XUMHYECKHUX DJIEMEHTOB —
MeTaJu10B. MeTtaummueckas CBsI3b U

bu6mmoreka [IOK

43 N
MeTaJUTnYecKas KpUCTauIndecKast Wiip8://1.¢"800.11/00ae103¢
pemérka. @u3nyeckue CBOMCTBA
METAJUIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB. Bt LIOK
N nonImoTeKa
a4 DIEKTPOXUMUUCCKHUT Pl Kiip8://1.*800.1/00ae 1156
HaIPSDKCHUH METaJIJIOB
OO6m1re crnocoObl MOTyYSHHS
metaiuioB. CruiaBel. Beraucienus BuG LOK
nonImoTeKa
45 11O YPABHCHHAM XHMITACCIHX Uiip8://1.e"800.11/00ae 1156
peakiui, €ClIu OJJUH U3 PEarcHTOB
COJICP)KUT MPUMECH
46 [MToHsiTHE O KOPPO3MH METAILIOB Bubmoreka [OK
Uiip8://1.e"800.111/00ae1278
A7 [lenounblie METAILIBI bub6mmorexa IIOK
Uitp8://1.e"800.111/00ae14b2
48 Oxcuapl ¥ TUIPOKCUIBI HATPUS U Bu6nuorexa LIOK
KaJims Uitp8://1.e"800.111/00ae14b2
19 LI_[eJIOIII:I03eMeJILI{ULIe METaJLIEI - Bu6miorexa [OK
KaJIbUUA U MarHuu Uitp8://1.e"800.111/00ael 5¢8
50 Baxneiimme coeIMHEHHS Kb bubmiorexa [IOK
Uitp8://1.e"800.111/00ael5¢8
51 O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUHU
59 JKécTkoCcTh BOMBI ¥ CIOCOOEI €€ Bu6morexa [IOK

YCTpaHEHUS

Uitp8://1.e"800.111/00ac1 886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[Ipaktuyeckas padora Ne 6 o Teme

53 "YKECTKOCTL BOJBI 1 METOIEI €6 Egggzy/l/(f:j(;ogg/%anlaeS
ycTpaHenus"
54 AIIOMMEHIA bubmmnorexa LIOK
Wiip8://1.e"800.1m1/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U Bu6miorexa [[OK
T'AApoKcria Wiip8://1.e"800.1m1/00aelc64
56 Keneso bubnuorexa [IOK
Wiip8://T.e"800.ru/00aell86
57 OKcuIbl, THIPOKCUIBI U COJTH Bu6morexa LIOK
xenesa (I1) u xenesa (111) Wiip8://T.e"800.111/00ae35¢6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUH
[IpaxTuueckas padora Ne 7.
59 Pemrenue skcnepuMeHTANbHBIX 3a7a4 bubnnoreka [JOK
1mo TemMe «BakHelIe MeTaJjIbl U UX Wiip8://T.e"800.1m1/00ae3"e8
COCUHEHUS»
Beruncnenus mo ypaBHEHUSM
XUMUYECKUX PEAKIUi, €CIIM OJUH U3
60 peareHToB J1aH B U30bITKE WIIN bubnuoreka [IOK
COJIEPKUT IpUMeECH. Brruncnenus Hiip8://1.e"800.11/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuuu
61 O06001IeHre U CUCTEMATU3 A
3HaHUI
KonTponbHas pabota Ne4 mo Teme
62 «BaxHeime MeTaIbl M UX

COCOUHCHUA»



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemectBa u maTepuaisl B 1 Bu6moreka [JOK
IMOBCEIHEBHOM KM3HU YEJIOBEKA Wiip8://1.e"800.11/00ae31'50
64 XUMUYECKOE 3arpsi3HEHUE 1 Bu6moreka [OK
OKpY>Karolleu cpeibl Wiip8://T.e"800.111/002e4270
65 Posnb xumum B perieHuu 1 Bu6moreka [JOK
9KOJIOTHUYECKUX TTPOOIeM Wiip8://1.e"800.111/002e4270
66 Pesepshblii ypok. O6001menne u 1 Bu6miorexa IIOK
CHCTEMAaTHU3alNs 3HAHUI Wiip8://1.e"800.111/00ae0"0a
67 PezepBHblit ypok. O6o011eHNE U 1 Bub6snuorexa LIOK
CHCTEMAaTHU3alNs 3HAHUI Wiip8://T.e"800.1m1/00a"b33c
68 Pe3zepBHblit ypok. O0001mIeHNE U 1 Bu6smoreka [JOK
CHUCTEMAaTHU3alUs 3HAHUI Wiip8://1.e"800.111/00a"9cb2
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xuwmwus, 8 knacc/ ['abpuensa O.C., Octpoymos U.I"., Craakos C.A.,
Axk1monepHoe obmiectBo «M3marensctBo «lIpocBerienue»
»  Xumus, 9 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axk1monepHoe obmiectBo «M3marensctBo «lIpocBenienue»
» Xwumus, 8 kinacc/ I'abpuensia O.C., Octpoymon WU.I'., Cnankos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»
* Xumus, 9 xknacc/ 'abpuensu O.C., OctpoymoB N.T'., Cnagkos C.A.,

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
COopHnuk 3a1a4 1 ynpaxaeHuil. Xumus 8-9 knaccer; [IpoBepounbie u
KOHTPOJbHBIE paboThl. XuMus 8-9 kiacchel; YpoKku XuMuU B 8 Kjiacce.

MeTtoauueckoe nocodue; ypoku Xumuu B 9 kinacce. Metoguueckoe nocooue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

POIII



