I'ocynapcrBeHHoe 0r0aKeTHOE 001Ie00pa3oBaTeabHOe yupexkaenne Camapckoit
o0JiacTi OCHOBHAs 001Ie00pa3oBaTebHAA 1IKoJIa ¢. BaligepsikoBo
MYHUIMNAJbHOTO paiiona Iuronckuii Camapckoii od1acTu

Paccmorpeno YT1BepiKaeHo
HA MeJarorH4ecKOM COBETE 1.0.JUPEKTOpa
Hpotoxkox Ne 12 I'bOY OOII c. baitnepsikoBo
ot 16.08.2024r. 11.B. ®ypakkuna
ITpukazom Ne 61/1
ot 16.08.2024 r.
PABOYASA ITPOI'PAMMA

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb»

JU1s1 oOyuarommuxcs 8 — 9 kiaccoB

o C=RU, O=I'bOY OOLU
c. batinepsikoso 2024 . c. BaliaepsKoBo,
CN=®ypaxkuHa
WpuHa BrkTopoBHa,
E=so_bayder_sch@sa
mara.edu.ru

00 ab 28 b6 82 f9 00
i
2024.08.22 18:19:

30+04'00'



HOACHUTEJBHASA 3AIINCKA

[IporpammMa 10O XWMWM Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHU K PE3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pazoBaTenbHO MPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBe (enaepaibHOM pabodeil mMporpaMMmel
BOCIIUTAHUS U C YUYETOM KOHIICTIIIMM TPETOJaBaHus Y4eOHOTO peaMeTa « XUMHUS)
B 00pa3oBarenbHbIX opranuzanuax Poccuiickoin denepannu.

[Iporpamma mo XuMuHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTeruu
oOy4eHMs, BOCHUTAHUS W pa3BUTUS OOYYAIOLIMXCS CpEACTBAaMU y4eOHOTO
npeamera, YCTaHABJINBAECT o0s3aTeNbHOE MIPEAMETHOE COJIepKaHue,
npeAycMaTpUBaET pACIpEEICHUE €ro Mo KiIaccaM M CTPYKTYpUPOBAaHHUE IO
pazjienaM M TeMaM MporpaMMbl IO XHUMHH, OINpPEIETseT KOJUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHYEMYIO
MOCJEAOBATEILHOCTh  M3YUYECHUSI XUMHUM C  YY4CTOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTUKM  y4eOHOro Tpoliecca, BO3PACTHBIX
0COOEHHOCTEeW  OO0ydaroImMxcs, OMNpeaeIsieT BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHMS OCHOBHOM 00pa30oBaTeNIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIIET0 00pa3oBaHMs, a TaKkKe TPEOOBaHUM K
pe3ynbTaTamM 00y4YeHUsI XMMUU Ha YPOBHE IIeJIel U3y4eHHsI TIPeIMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEIILHON JIESITEIbHOCTH OOYy4YarolIerocsi Mo OCBOCHHIO
y4eOHOTr0 Co/IepKaHMs.

3HaHUWE XWMHUHU CIYKUT OCHOBOM isi (OPMHUpPOBAHUS MHUPOBO33PEHHUS
00yyJaroIierocs, ero MnpeacTaBJICHU O MaTepUAIbBHOM €IUHCTBE MHUpPA, BaXXHYIO
posib uUrparotT (GopMUpyeMbIe XHUMHEH MPEJICTABICHUS O B3aWMOIIPEBPAILICHUIIX
SHEPTUd U 00 DBOJIONMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TI00aTbHBIX
npoOJjieM YCTOMYMBOIO Pa3BUTHS YEJIOBEYSCTBA — CBHIPHEBOM, YHEPTreTHUUYECKOM,
MUILIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MTPOOJIEM 3PaBOOXPAHEHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peaiu3allMi  BO3MOXKHOCTEH  JUIsi  CaMOpa3BUTHS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €¢ 00111ei U (PyHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHNE MBIILICHUS U TBOPUECKUX CITOCOOHOCTEM
oOydJaronuxcsi, HABBIKOB HMX CaMOCTOATENbHON y4eOHOW  JIeATEeNbHOCTH,
OKCIIEPUMEHTAIILHBIX W HUCCJEIOBATEILCKUX YMEHUH, HEOOXOMUMBIX Kak B
MMOBCETHEBHOM JKM3HU, TaK M B MPOGECCUOHAITBHON ACITEIHHOCTH;

3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsiIa HA €TMHCTBO MPUPOILI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B GOPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyUYarOIIUXCS;



CHocOOCTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAy4HbIM 3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHYECKOE
o0pa3oBaHHE 00YUYaIOITUXCS.

JlanHbie HampaBlicHUS B OOYYCHUM XUMHUH OO0ECIICUMBAIOTCS CIECIH(PUKON
comepkaHus  y4eOHOrOo  TIpeIMeTa, KOTOPBIM  SBISCTCA  TEAarOorHYecKH
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUHU Ha OINPEACICHHOM dTalle e¢
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 00pa30BaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYyYarOUUMHUCS CUCTEMBbI MEPBOHAYAIBHBIX TOHSITHUI XUMHH, OCHOB
HEOPraHMYECKOW XUMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX [OHATHM
OPTraHUYECKON XUMUH.

CtpykTypa coiep’kaHusi MpOrpaMMbl 10 XUMHUU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOIr0 Moaxoja K e¢ m3ydeHuto. Conep:kaHue CKIaAbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUI 0 XUMUYECKON
peakiuu. O0e d3THU CHUCTEMBI CTPYKTYpPHO OPraHW30BaHbl IO TMPUHIUITY
ITOCIEA0BATEIBHOIO PAa3BUTHS 3HAHWU HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHUS O CTPOCHUM aTOMa U XUMUYECKOU CBSI3H;

— TpPEICTaBICHUNA 00 dIEKTPOJMTUYECKOM JUCCOLMALIMM BEIIECTB B
pacTBOpax.

TeopeTudeckue 3HAHHWS PACCMATPUBAIOTCSI HA OCHOBE OAMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (paKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJHOTO
YPOBHS K JAPYrOMy, BBINONHSS (PYHKIUU OOBSCHEHUS W MPOTHO3WPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOJTYUYEHUS
M3y4yaeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl 1O XUMHUM  CHOCOOCTBYET  (DOPMUPOBAHMIO
IIPEACTABJIEHUS] O XUMUYECKOW COCTABIISIIOLIEN HayYHOW KapTUHBI MUPaA B JIOTHUKE
€¢ CHCTEMHOW MpUPOJAbI, LEHHOCTHOIO OTHOLIEHWS K HAy4YHOMY 3HAHUIO U
METOJlaM TIO3HAaHWS B Hayke. V3ydeHue XMMUU MNPOUCXOAUT C IPUBJICYECHUEM
3HAHUI W3 paHee HU3YUYEHHBIX y4eOHBIX NpeaMeToB: «OKpyKaromMil MUPY,
«buonorus. 57 knacce» u «®dusmuka. 7 Kmacey.

[Ipy wW3ydYeHHMM XUMHUU TPOUCXOIUT (POopMHpPOBaHUE 3HAHUH OCHOB
XUMUYECKON HAYKH KaK 00JIACTM COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3amaua y4eOHOTO TIpEeIMeTa COCTOMT B (DOPMHUPOBAHHHM CHUCTEMBl XUMHUYECKUX
3HAaHUW — Ba)KHEUIMX (haKTOB, MOHSITUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYMHBIX 00O0OIIEHU MUPOBO33PEHUECKOIO XapakTepa, sS3blka HAyKH, B



OpUOOIIEHMM K Hay4YHbIM METOJlaM TO3HAHUS NpU U3YYEHUH BEIIECTB U
XUMUYECKUX PEaKIui, B (OpPMUPOBAHUHN U PA3BUTHH MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUH B Y4eOHO-TIO3HABATEIbHOM U Y4eOHO-HMCCIIEI0BATEIbCKON
JESITeIbHOCTH, OCBOCHUHM TMpaBMJl Oe30macHoro oOpalleHus C BEIIECTBAMHU B
MOBCEHEBHOM JKU3HHU.

[Ipu M3yyeHUU XUMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsl BaXKHOE
3HauY€HHE MPUOOPEITH TaKHUe 1eJ1, KaK:

— (opmupoBaHHEe UWHTEIEKTYaJbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HampaBJCHHOCTh OOy4YyeHHS Ha CHUCTEMaTHYeCcKoe MpUOOIIEHHUE
oOydJaronmxcsi K CaMOCTOSITEIbHOM TMO3HaBaTEIbHOM JEATEIbHOCTH, HAyYHBIM
MEeTOJilaM MO3HaHUs, (OPMUPYIONIUM MOTHBALIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecrnieyeHue yciaoBHi, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YyUYarOIUMUCS
OMbITa Pa3HOOOPAa3HOW MAESATENbHOCTH, MO3HAHMSI U CaMOIIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMI), UMEIOIINX yHHBEpPCATbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (¢opmupoBanue o00OmEe (QYHKIUOHATBHOW U €CTECTBEHHO-HAYYHOMU
IPAaMOTHOCTH, B TOM 4YHCIIE YyMEHUH OOBSCHATb W OICHUBATH SIBJICHUSA
OKPYXAIOIIET0 MHUPA, WCIOIb3YS 3HAHUS W OMbBIT, MOJYYCHHBIC NMPU H3YYCHUU
XUMUH, TPUMEHITh WX TPH PEIICHHH MpoOJeM B TOBCEAHEBHON JKU3HU U
TPYJOBOM AEATEIBHOCTH;

— (¢opmupoBaHne y OOyYarOIIMXCS TYMAHUCTHYECKUX OTHOIICHUH,
MOHVMAHUSA IIEHHOCTH XWMHYECKUX 3HAHUN I BBIPAOOTKH DKOJIOTHYECKU
[1eJIECO00PAa3HOr0 TMOBEACHUA B OBITY U TPYIOBOM JESATEIBHOCTH B IIEJIAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAKOLIEH TPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMUTAHUIO HA OCHOBE YCBOCHHS OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(UIIL M HAMPABICHHOCTH JATHHEUIIIETO
00yueHus.

OOmiee 4YMCIO dYacoB, OTBEACHHBIX JJISI HM3yYeHUS XHMHUUW Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B Hezleln0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COILEPKAHUE OBYUYEHUA

8 KVIACC

IlepBoHayabHbIEe XUMUYECKHE TOHSATHS

[Ipeamer xumuu. Posib XMMHUM B JKU3HU YEJIOBEKa. XUMHUSI B CUCTEME Hayk.
Tena u BemecTBa. Pu3MUECKHE CBONCTBAa BEIIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHATHE O MeTo/ax MO3HAHUS B XMMHUU. YHCThIE BEHIECTBA U CMECH.
CnocoOsI pa3aeneHust cMecei.

ATOMBI W MOJEKYJIbl. XUMUYECKHE 73JeMeHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie 1 ciloKHBIE BEECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3aKOH TOCTOSIHCTBA cocraBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca.
OTtHOocHTeNbHAST MOJIEKYJIsIpHas Macca. MaccoBast J10JIsl XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHHUHU.

KomunuectBo BemectBa. Monb. MonsipHast macca. B3aumMocCBsA3b KOJIMYECTBA,
MacCchl M 4YHCIAa CTPYKTYPHBIX €IMHMI] BellecTBa. Pacuetel mo Qopmynam
XUMUYECKUX COCTUHEHUH.

@uU3NYECKUEe U XUMHUYECKUE SIBJICHUA. XUMUYECKAs peaklys U €€ MPU3HAKHU.
3aKOH COXpaHEHHS MacChl BEIIeCTB. XUMHYECKHe ypaBHeHHs. Kiaccudukarms
XUMUUYECKUX peaKIUi (COeIMHEHMUS, Pa3JI0KEHHUs, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCY/IOH, MpaBujiaMu pabOThl B J1a0OpaTopuu U
npueMaMu o0palleHus ¢ JadopaTOPHBIM 000PYIOBaHUEM, U3YYEHHE U ONMUCAHUE
(¢u3nuecKux CBOMCTB 00pa3lloB HEOPTraHWYECKUX BEIIECTB, HAOJIOJEHUE
¢usnueckux (MaBJIeHUE BOCKA, TasHHUE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUTICHWE W KOHJACHCAIUS BOJbI) U XUMUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHHUE
MEJIHOM MIPOBOJIOKH, B3aMMOJICHCTBUE MeJla ¢ KUCJIOTOMN) SIBJICHU, HAOII0/ICHUE U
OMMCaHUE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiuil (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapusi, pa3iokKeHUE THIPOKCUIA
meau (1) mpu HarpeBanuu, B3auMoaeicTBue xemne3a ¢ pactsopom cosu meau (II),
U3Y4YeHHE CIOCOOOB pa3feieHHs] CMeCcel: ¢ MOMOIIBI0 MarHuTta, (QuibTpoBaHUE,
BBITIApUBAHUE, TUCTUIUISAIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKA MOBAPEHHOMN
coiid, HAOMIOJEHWE W  OMNHCAaHWE  PE3yJbTATOB  MPOBEACHHS  OINbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsSI MacChl, CO3JaHUE MOJIENIEd MOJIEKYI
(1IapocTepKHEBBIX ).

BaxHeluue npeacTaBuTe/ I HEOPraHUYECKUX BelIeCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3ieMeHT U mpocToe
BemiecTBO. HaxokneHuwe Kuciopoja B MpUpojse, (U3NUECKHE U XUMHYECKUE
cBoiicTBa (peakuuu ropeHus). Okcuapl. [Ipumenenue kucnopoma. CrocoOsI



MOJIYYCHHS] KHUCIOpoJa B JIaopaTOpuM ¢ MPOMBIIUIEHHOCTH. Kpyrosopor
KHcJIopoa B mpupoae. O30H — almoTponHast MOAU(PUKAIINAS KUCTOPOIa.

TernoBoit 3 dexT XUMHUYECKOW peakIuu, TEePMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHHIAOTEPMHUYECKHE peakUuuH. TOIUIMBO: Yroiab W METaH. 3arps3HEHUE
BO3/yXa, YCHJIEHHUE TApHUKOBOTO 3(PeKTa, pazpylieHue 030HOBOTO CJIOSI.

Bopopon — smemeHT m mpocroe BemecTBo. Haxoxaenue Boaopoga B
npupojse, (Qusnyeckue W XWMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
noxyyeHus. KucinoTsl u conu.

MounsipHbIit 00beM ra3oB. Pac4eTsl 0 XUMUYECKUM YPaBHEHUSIM.

Odusnueckne CcBOWCTBAa Boabl. Boma kak pactBopurenb. PacTBOpEL
HacelllieHHbIE W HEHACHIIIEHHBIE PAacTBOPhL. PacTBOPHUMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji1 BEIIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpoB B NpuUpoAe U B *KU3HU 4YeloBeka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

Knaccuduxanus Heopranmyeckux coeauHeHuit. Oxcuanl. Knaccuduxanus
OKCHUJIOB:  coJieoOpa3ytoiiie  (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEpHbIE) U
HecoseoOpazyronme. Homenkiarypa okcugoB. DU3MYECKHE W XUMHYECKHE
cBOMCTBa OKCUIOB. [loryueHue okcuaos.

OcHoBanus. Krnaccudukaruss OCHOBaHUW: TICIOYM W HEPACTBOPUMBIC
ocHoBaHusa. Homenknatypa ocHoBanuil. du3nyueckue M XMMHYECKHE CBOWCTBA
ocHoBaHui. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucinor. dOuzndeckue u
XMMHUYECKUE CBOWCTBA KuUCIOT. Pan aktuBHoctn MetamuoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenknarypa comneil. @u3nueckue U XMMUYECKUE CBOWCTBA COJIEH.
[Tonyuenue comen.

I'eneTnueckas CBSI3b MEXKy KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnHepUMeHm .

Ka4eCTBEHHOE OIPEACIICHUE CONEPKAHUS KHUCIOPOJA B BO3yXE, IMOJyUYECHHE,
coOupaHue, paclo3HaBaHWE U U3YYEHHE CBOWMCTB KHUCIOPOJa, HAOIIOJEHUE
B3aUMOJICHCTBHUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHHUS U
MpeKpalleHus ropeHus (moxkapa), O3HAKOMJICHHME C O0O0pa3liaMu OKCHUJIOB H
OMHCAaHUE WX CBOWCTB, TOJIyYCHHE, COOMpAaHHWE, pACMO3HABAHME U W3Yy4YCHUE
CBOMCTB BoJIopojia (ropeHue), B3auMojercTBue Bojaopoga ¢ okcuaoM menu (IT)
(BO3MOKHO HCIIOJIb30BAaHUE BHUICOMATEpPHATIOB), HAOIOJEHNE OOpa3IlOB BEIIECTB
KojaudecTBOM 1 MoJib, HCCleOBaHUE OCOOCHHOCTEH pAaCTBOPEHMS BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTHIO, MPUTOTOBIEHHUE PACTBOPOB C OMPEACICHHOU
MacCOBOM J10JIEl PaCTBOPECHHOTO BELIECTBA, B3aUMOJECHCTBUE BOJIBI C METaJlJIaMU
(HaTpueM u KanblKeM) (BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),



UCCIIEJIOBAaHUE O00pa3lloB HEOPraHMYECKHX BEILIECTB PA3JIMYHBIX  KJIACCOB,
Ha0JI0/IeHue U3MEHEHUS! OKPAaCKH MHIUKATOPOB B PAcTBOpaxX KHUCIOT U LIENIOYEH,
u3zyueHue B3ammonehcTBus okcunma memu (I1) ¢ pacTBOpoM cepHOW KHCIIOTHI,
KHCJIOT C METaJUIaMH, PpEaKIUil HeUTpaau3aluH, MOJIyYEeHHUE HEPaCTBOPUMBIX
OCHOBAaHMM, BBITECHEHHE OJHOIO METajla IPYIrMM M3 PacTBOpPA COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 337a4 Mo TeMe «BaxHelmme Kiaccsl HEOPraHUYECKHX
COCIUHEHUI».

Ilepuoguvecknii 3axkoH u Ilepuoguyeckast cucremMa XUMHYECKHX
jaementoB JI. U. MenneneeBa. CrpoeHue atomMoB. XHMHYECKasi CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUT

[lepBple MONBITKM KIAaCCU(PUKALMU XUMHUECKHX 3JeMEHTOB. [loHsATHE O
Ipynmnax CXOJHBIX 3JEMEHTOB (ILEJOYHBIE M IIEJIOYHO3EMEIbHBIE METAILIbL,
raJIOr€Hbl, HHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3zyoT aM(pOTEpHbIE OKCHUIbI
U THUJIPOKCHUBI.

Ilepnonnueckuii 3akoH. [leproauueckas cucreMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa.  KoporkonmepuoaHas W JUIMHHOIIEPUOJHAS (bopMbI
Ilepnogmueckon cucreMbl xumuuecknux sneMeHToB . M. MenneneeBa. Ileprnonsl
n rpynnbl. PU3NYECKHM CMBICI MOPSAIKOBOTO HOMEpPA, HOMEPOB IEPHOJA H
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX sep. M3oromnbl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000704YeK aToMoB mepBbIX 20 XWMHUYECKHUX  DJIEMEHTOB
[lepnogmueckonn cucrembl . M. MenneneeBa. XapaKTEepUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero noJyioxkeHuto B [lepunonnueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHUsl pajudyca aTOMOB XWUMHUYECKHX SJIEMEHTOB,
METAJUNINYECKNX U HEMETAIUNIMYECKUX CBOMCTB IO IPYIIIAM U IEPUOJAM.

3nauenue [leprnoanueckoro 3akoHa u [leproandyeckor CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB JUIA pa3BUTHS Hayku W npakTtukd. [[. V. MenpeneeB — ydeHbl U
IPaKJaHUH.

Xumunyeckass cBs3b. KoBaneHTHass (MOJsipHas U HENOJSpHAasi) CBS3b.
DNEeKTPOOTPULATENBHOCTh XMMUUECKUX A1eMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIIMH.
[Ipouieccol OKUCHEHUS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4YeHue 0O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBHE
TUAPOKCHJIA LIMHKA C PAacTBOpPAMHM KHUCJIOT M IIEJIOYei, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUi
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHUS).

Mesxcnpeomemmnoie céasu



Peanuzanus MeXnpeaMeTHbIX CBs3ed NpU HM3yYeHWH XUMUU B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BAHME KaK OOMUX eCTECTBEHHO-HAYYHBIX
MOHATHUM, TaK U TOHSITUH, SBJISIOMIUXCA CUCTEMHBIMH JJI1 OTIAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OOmme ecTecCTBeHHO-HAyYHbIE MOHATHS: Hay4YHBIA (DaKT, TUTIOTE3a, TCOPHS,
3aKOH, aHaIW3, CHUHTE3, KilacCUpUKAKsa, TEPUOIUIHOCTh, HAOII0IeHNE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@u3uka: MaTepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIUJ,
U30TOIIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, AJNEKTPUUECKUIN 3apsij, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, ra3, (U3MUYECCKUE BEIMYWHBI, CTUHUIIBI
M3MEPEHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COJHIIE.

buonorus: hborocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuHEpalibl, TOPHBIE  IOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBO M XxXMMHUYecKasi peakuusi

Ilepnonnueckuit 3akoH. [lepronnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /1.
N. Mengeneea. CtpoeHue aTomMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHAYECKUX DJIEMEHTOB TEPBBIX TPEX MEPUOMNOB, Kalus, KalblMs M HX
COCIMHEHU B COOTBETCTBHUM C IIOJOKEHUEM »JJIeMEHTOB B Illepromnueckoi
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XUMHYECKOM CBS3U. THIBI KPHUCTAIUIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIICTKU U
BUJa XUMHUYECKON CBSI3U.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHWYECKUX BEIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3JUYHBIM KJaccaM HEOPTraHUYEeCKUX
COCIMHEHU, TeHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMuueckux peakiifii o pa3IndHbIM pU3HaKaM (TI0 YuciIy
M COCTaBy YyYacCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(deKTy, Mo
MU3MEHEHHIO CTETNEHEH OKHCIICHUS XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO
Y4aCTHIO KaTainu3aTopa). IK30- U IHIOTEPMHUUYECKUE PEAKIIUH, TEPMOXUMHUUECKUE
ypaBHEHUS.

[TonsitTue o ckopoctn xumuueckoil peakiuu. [lonsTre 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakmusaxX. [IoHITHE O TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. [londarue o karanuze. [lonsitrne 0 xumuyeckoM paBHOBeCUU. DaKTOPHI,
BIIUAIONIME HAa CKOPOCTh XUMHUYECKOM pEakMu U IOJOXKEHUE XUMUYECKOTO
paBHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTENIHHBIE  PEAKIMM,  JJICKTPOHHBIM  OayiaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBbHOM peakiuu. CocTaBiIeHUE YpaBHEHUI



OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUUMA €  HUCIOJb30BAHUEM  METOJA
AIIEKTPOHHOTO OaaHca.

Teopust 3IEKTPONUTUUECKON TUCCOLMAIUU. DIEKTPOJIUTHI U HEAIEKTPOJIHTHI.
KaTtnonsl, aHnoHsl. MexaHu3M AUCCOLMALMM BELIECTB C Pa3JWYHBIMU BUIAMU
XUMHUecKoi cBs3u. Ctenensb nucconnauu. CHIIbHBIC U Ca0bI€ SJIEKTPOIUTHI.

Peakunu noHHOrOo 0OMEHa. Y CIOBUSI MPOTEKAHUS PEAKIIUi MOHHOTO OOMEHa,
MOJHBIE M COKpAlICHHBIE HWOHHBIE ypaBHEHUs peakiuil. CBOICTBA KHUCIOT,
OCHOBaHMM W coJiel B CBeTe TMpeACTaBiICHU 00  AIEKTPOJIUTUYECKON
nucconuanyu. KauectBeHHble peakuy Ha MOHBL. [[oHATHE O TUAPOIU3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJICNIAMH KPUCTAINIMYECKUX PEIICTOK HEOPTraHUYECKUX
BEIIIECTB — META/UNIOB M HEMeTauioB (TpaduTa W anamasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUUYECKON peakiuu
OT BO3ACUCTBUSL pPa3IUYHBIX (HAaKTOPOB, HCCIEIOBAHUE BJICKTPOIPOBOTHOCTH
pacTBOPOB BELIECTB, MPOLECCA AUCCOLMALMM KHUCIIOT, MLICJIOYEe U COJer
(BOBMOXXHO  HCIOJB30BaHUE BHUJIEO MAaTEpUATIOB), TPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ TPU3HAKK  MPOTEKAHMs  PEAKUUd  HOHHOrO  OOMeHa
(oOpazoBanue oOcajaka, BbIJIECICHUE Ta3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUN
(ropeHue, peakiuu pas3ioXKEHUs, COCAUHEHUS), pacliO3HaABaHUE HEOPTaHUYECKUX
BEIIECTB C TMOMONIBIO KAYECTBEHHBIX PEAKIMHA HAa HOHBI, PEHICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTta/iibl M X COETUHEHMS

O6miass  xapakTepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue U (U3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWUMHMYECKME CBOWCTBA Ha IIpUMEpPE  XJopa
(B3aMMOJEHCTBHE € MeETaUlaMH, HEMeTaJlaMH, IIeJIo4aMu). XJIOPOBOAOPO/I.
ConsiHast KHMCIIOTAa, XMMHYECKHE CBOWMCTBA, IMOJy4YEeHHE, NpUMeHeHHe. JlelicTBre
XJIOpa W XJOPOBOAOPOJAa HA OpPraHW3M YeliOBeKa. BaxHeWinne XJIopuabl U HUX
HaXO0XCHHUE B IPUPOE.

OO6mras xapaktepucThka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbI€ cTeneHu okucieHus. CTpoeHHe U (Pu3nuecKkue CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U Cepbl. AJUIOTPOIHBIE MOIU(DUKAIIMKN KUCTIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTpoeHue, (Ppu3nyeckue u
XUMHYECKue CcBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHCJIOTHBIX OKCHJIOB.
Cepnas kuciora, GU3MYSCKHE HM XHMHYECKHE CBOMcTBa (oOmme  Kak
IOpeiCTaBUTENd KJacca KHUCIOT M creuuduueckue). XUMUYECKHE pPEaKIuH,
JieXxale B OCHOBE MPOMBIIIJIEHHOTO CIOCOo0a TMOJTYyYeHHS CEPHOM KHCIOTHI.
[Tpumenenue cepHoit KuciaoTsl. Cojid CEpHON KUCIOThI, KAYECTBEHHAS! PEAKIIUs Ha



cynbdar-uon. HaxoxneHue cepbl U €€ COCIMHEHUNA B MpUpoje. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOMIEH Cpeabl COCIUHEHUSIMH Cepbl (KUCIOTHBIE JOXH,
3arpsi3HEHUE BO3/1yXa U BOJIOCMOB), CIIOCOOBI €T0 MPeI0TBPAILCHUSI.

OOmiasi xapakTepucThka d3JeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUSA. A30T, paclpOCTPaHEHHE B MPHUPOJIE,
dusnueckue U xumMudeckue ceoictra. KpyroBopot azora B npupoje. AMMHUaK, ero
du3nuecKkrue 1 XUMUYECKHUE CBOMCTBA, MOJIydeHue U npuMeHnenue. Colld aMMOHUS,
X (PU3UYECKUEe U XUMHUIECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakims Ha
MOHBl aMMOHUS. A30THas KUCJIOTa, €¢ MOJydeHHe, PU3NYECKUEe U XMUMHUYECKUE
cBOMCTBa (00IIME Kak TMpEACTaBUTENsS Kacca KHUCIOT M crnenuduyeckue).
Hcnons3oBaHWe HUTPATOB W COJIEH aMMOHHUSI B KadeCTBE MHUHEPAIbHBIX
ynoOpeHnii. XuMHU4YecKoe 3arpsa3HeHUEe OKpYKarolIel cpeibl COeMHEHUAMH a30Ta
(KUCIIOTHBIE JOXIH, 3arpsi3HEHUE BO3JyXa, MOYBBI W BOJ0eMOB). Docdop,
ajuioTponHele Moaudukanuu docdopa, duznueckue M XUMUYECKHE CBOMCTBA.
Oxkcun dochopa (V) u pochopnas kuciora, Guznyeckue 1 XUMUUESCKHUE CBOMCTRA,
nosyaenue. Mcnonp3zoBanue hochaTtoB B KaueCTBE MUHEPATBHBIX YI0OpEHUH.

O6mias xapaktepucThka 371eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTEINEHH  OKHCIECHUS.  YTJIEpol,  aJUIOTPOIIHbIC
Moau(duKaluy, pPacOpoCTpaHEHUE B NpUpojae, (puznueckue U XUMHUYECKHE
cBorictBa. Ancopomusi. Kpyrosopot yriepoaa B mpupojie. Okcuabl yriepoja, ux
dbu3nYeckre W XUMHUYECKHE CBOICTBA, JIEMCTBHE Ha KUBBIE OPraHU3MBI,
MOJIYYCHHE UM TMPUMEHEHHE. DKOJIOTMYECKHE TPOOJIEMBbI, CBS3aHHBIE C OKCHJIOM
yriepoga (IV), rumoresa r11o0anbHOrO MOTEIUICHUS KJIMMaTa, MMapHUKOBBIH
¢ dekT. YroapHas KUCIOTa U €€ COJU, UX (PU3NYECKUEe U XMMHUYECKHUE CBOICTBA,
noydyeHue u npuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-UOHHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO35HCTBE.

[TepBoHavasibHBIE OHATHA 00 OPTraHMYECKUX BEIIECTBAX KaK O COCTUHEHUIX
yraepoja (MeTaH, 3TaH, STUIEH, alleTUJIeH, 3TaHOJ, TTUIEPUH, YKCYCHAas KUCIIOTa).
[IpupoaHbie HMCTOYHUKH YTJIEBOAOPOJIOB (yroyib, NPUPOIHBIA Ta3, HePTh),
MPOJYKThl HUX MepepadoTKu (OEH3MH), UX POJb B OBITY M NPOMBILIIEHHOCTH.
[TonsiTrie 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: KUpaX, OCJIKax, yrieBoIax — U UX
poii B KU3HM 4YeJlOBeKa. MarepuaabHOE €IUHCTBO OpPraHWYECKUX H
HEOPTaHUYECKUX COCIMHCHUU.

Kpemunii, ero ¢usmveckne u XHUMHUYECKHE CBOWCTBA, TMOIY4YEHUE U
npumenenue. CoeAuHeHUs KpemHUs B mpupoje. OOmue mnpencraBieHus o0
okcune kpemuus (IV) u kpemuueBoit kuciaore. CUIMKAThI, UX HCIOJIb30BAaHHE B
OBITY, B MPOMBINIJICHHOCTH. BakHeilme cTpouTenbHble MaTepualbl: KepaMuKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [Ipobiembl G€30MacHOr0 MCIOIb30BaHUS
CTPOUTEIbHBIX MAaTEPUAIIOB B TIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3yueHHE O0pa3lloB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIM HA XJIOPUI-UOHBI U HAOJIIOJCHHUE NMPU3HAKOB
UX TPOTEKAaHMs, OMbITHI, OTpaxkaroume (HU3NYECKHue M XUMHYECKHE CBOMCTBa
TaJIOTeHOB M HX COEAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHUIACOMATEPUATIOB),
O3HaKOMJICHHE ¢ oOpa3imaMu XJIOpuaoB (TaJOreHUIOB), O3HAKOMJICHHE C
oOpa3naMu  ceppl U €¢  COCAUMHEHUSIMU  (BO3MOXKHO  HCMOJb30BaHUE
BUJICOMATEpHAIIOB), HAOIIOACHUE Mpollecca OOYIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHCIIOTHI, HW3YyYECHHE XUMHYECKHUX CBOICTB
pa30aBIEHHON CEpHOM KUCIIOTHI, TPOBEICHNE KaUeCTBEHHON peakluK Ha cylbdart-
MOH M HaOJIIOICHHE MpU3HAKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (PU3UYECKUMU
CBOMCTBaMH a30Ta, (ocpopa M HUX COEIUHEHHHA (BO3MOKHO HCIIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (OCHOpPHBIX yAOOpPEHUH, MOJy4YEHUE,
coOupaHue, pacro3HaBaHME M U3yYEHHE CBOMCTB aMMHUaKa, IPOBEICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U QochaT-uoH U U3yyeHUe MPU3HAKOB
UX IIPOTEKAHMS, B3aUMOJAEHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEIBIO
(BO3MOXKHO HCITI0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Moenen
KPUCTAJUIMUECKUX PpEHICTOK anmasa, rpadura, ¢yiepeHa, O3HAKOMJIEHHE C
IOPOLECCOM aACOpPOLMU PACTBOPCHHBIX BELIECTB AKTUBHPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOrasa, MOJy4yeHUE, cOOUpaHUe, paclo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKUCIIOrO ras3a, MpoBEACHUE KAaueCTBEHHBIX peaklUuid Ha KapOOHAT U
CHWJIMKAaT-UOHbl W HW3YYEHUE TPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHHUE C
OPOAYKUMEH CHJIMKATHOW IPOMBIIIJIEHHOCTH, PEIIEHUE OKCIIEPUMEHTAJIbHBIX
3a7a4 1o teMe «Baxxuenmme HeMeTabl U UX COEUHECHUSD.

MeTa/uIbl U UX COeIMHEHUSA

OO61ast XxapakTepUCTUKA XUMUYECKHUX AJIEMEHTOB — METaJUIOB Ha OCHOBaHUU
ux mnoyiokeHuss B lleproanueckoil cucteMe XuUMHUYECKUX diemeHtoB [[. .
MenneneeBa u cTpoeHus aTomMoB. CTpoeHue MeTtaioB. Meramnueckas CBsI3b U
METAIMYECKass  KPUCTAUIMYECKAS  PEIIETKA.  JJEKTPOXUMUYECKUH  psif
HarpspkeHUu MetamioB. Pu3nueckue U XMMUYECKUE CBOMCTBAa MeTaiuioB. OOue
CHocoObl MOJy4deHHs] MeTauioB. [loHsATHE O KOPpPO3MH METalIOB, OCHOBHBIE
CHocoObl 3amuThl UX OT Koppo3uu. CruaBbl (CTajib, YYTryH, AIOPaJTIOMHUHUH,
OpoH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIILIICHHOCTH.

[lenounble MeTayIbl: MojokeHue B Ilepuonnueckoid cucteMe XMMHUYECKUX
aneMeHTOoB JI. 1. MenneneeBa, CTpOEHHUE UX ATOMOB, HAaXO0XIACHUE B IPUPOLIE.
®u3nuecKkre U XMMUYECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCuasl U



TUJIPOKCUABI HATpusi W Kanus. [IpUMEeHEeHWEe MIEeJIOYHBIX METalIOB U HX
COCJIMHCHMI.

[[lenouyno3eMebHbIE METa/UIbl MarHuid W KajJbIlUM: IIOJIOKCHHE B
[lepuoanueckon cucreme xumuuyeckux siemeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HAXOXJCHHUE B pupoie. PU3NYeCcKnue U XMMUYECKUE CBOMCTBA MarHus
u Kajnpuus. Baxueiline coeauHEHUs Kalblus (OKCUIl, THUIPOKCHUI, COJHM).
JXeécTKocTh BOBI M CTOCOOBI €€ YCTpaHEHHUSI.

AJroMuHUN: TIos10)keHue B [leprnoandeckoil cucTeMe XUMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOCHHME aToOMa, HaxoxJaeHUEe B mpupoae. Pusnyueckue u
XUMHUYECKHUE CBOMCTBA alfOMUHUA. AM(OTEpHBbIE CBOMCTBA OKCHA U THAPOKCHAA
aJIIOMMHMUS.

Kenezo: nonoxenue B [leprnoandeckoil CUCTEME XUMUYECKUX AJIEMEHTOB /1.
. MengeneeBa, crpoeHue aroma, HaxoxiacHWe B mnpupone. Duszmueckue u
XUMHYECKHEe CBOMCTBA xkese3a. OKCHUbl, THAPOKCUABI U coiu xkenesa (I1) u sxenesa
(1), mx cocTaB, CBOWCTBA U MOTYYCHHE.

Xumuyeckuii IKCnepumeHm:

O3HaKOMJICHHE ¢ oOpa3laMd MeETaUIOB W CIUIABOB, HX (PU3MUECKUMHU
CBOMCTBAaMHU, HW3YYEHHE  pE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOKHO
WCTIOJb30BaHUE BUJIEOMATEPUANIOB), OCOOCHHOCTEM B3aWMOJICUCTBUS OKCHJIA
KaJIbIIUS W HATpUs C BOJOHM (BO3MOXXHO MCIIOJIB30BAaHHE BHJICOMATEPUAJIOB),
HCCIICIOBAaHUE CBOMCTB KCCTKOM BOJIBI, MpOIIECCa TOPEHUA JKeJie3a B KHUCIOPOJIEC
(BOBMOXXKHO  HCIIOJIb30BAHME  BHUIEOMATEPHUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KajblUs, aTIOMUHUS, [IMHKA, JKEJie3a
(1) u xene3a (II1), mequ (11), HaOMOACHNE W OMKUCAHUE MTPOICCCOB OKPAIIUBAHUS
IJJaMEHH HWOHAMU HATpHsl, Kadusd © KaJbus (BO3MOXHO HCIIOJb30BaHUC
BHJICOMATEPUAIIOB), HCCIIeIOBaHUE aM(pOTEPHBIX CBONMCTB THAPOKCHUIA aTIOMHUHUS
Y TUAPOKCHU/JIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe « Baxunenime
METaJIJIbl U UX COCTMHCHUS.

XuMus 4 OKpYsKalas cpeaa

BemectBa u marepuanbl B MOBCEJHEBHOM XHU3HM 4YeJloBeKa. bezomacHoe
WCIIOJb30BaHME BEIIECTB M XUMHUYECKUX peakiuii B ObITy. IlepBas momMornis npu
XUMHYECKUX 0KOTax U OTPABICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (MpeaenbHas I0MyCcTUMAst
KOHIIeHTpanus BeuiecTs, ganee — [IJIK). Ponb XxumMuu B pemieHnn 3KOJIOrM4eCKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MAaTEpUANIOB (CTEKJIO, CIUIaBbl METAIJIOB, MOJUMEPHBIE
MaTepuabl).

Mexcnpeomemmnuwie ceéa3u



Peanm3zamusi MEXIpeIMETHBIX CBSI3eH NpH W3y4YeHHH XuMuU B 9 Kiacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BAaHME KaK OOIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUH, TaK U TOHSATUN, SBJISIONINXCS CHCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIE TIOHATHS: HAy4YHBIA (DaKT, TUIIOTE3a, 3aKOH,
TeOpws, aHaM3, CHUHTE3, KiIaccupukanus, T[epuoAUIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEpPEHHE, MOJENb, SBJICHUE, MapHUKOBBIN
3 eKT, TeXHOIOT U, MaTepUAIIbI.

duznka: MaTepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHI,
M30TONBI, PaTNOAKTUBHOCTh, MOJIEKYJa, JJICKTPUYCCKUN 3apsia, ITPOBOTHUKH,
MOJYTIPOBOJHUKH,  JTUAJICKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHME BEIIEeCTBa, Ia3, PaCTBOP, PACTBOPUMOCTD, KPUCTAILTUICCKAsI
penieTKa, CIUIaBbl, (PU3UYECKUE BEITUUYUHBI, CAUHUIIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3B&3/1b1, COJHIIE.

buonorusa: ¢orocunTes, apixaHue, Ouocdepa, PKOCUCTEMA, MUHEPAIbHbBIC
yA0OpEHUS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIHPHBIC BEIECTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEpANbl, TOPHBIE MOPOBI,
M0JIE3HBIC MCKOIIaeMbIE, TOILJIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHS TMPOrPaMMbl OCHOBHOIO  OOIIETO
o0pa3oBaHMsl JTIOCTUTAIOTCS B XOA€ OOy4YeHUs XUMHUU B €IMHCTBE Y4YEOHOU U
BOCHIUTATENBHON AEATEIIBHOCTA B COOTBETCTBUHU C TPATULIMOHHBIMH POCCHIUCKUMHU
COIMOKYJIBTYPHBIMU U JIyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, TPUHITHIMU B
oOllecTBE MpaBWJIaMM M HOpPMamMH TMOBEJACHUS M CIOCOOCTBYIOT MpoIeccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIU3AIMHI 00yUYaIOIIUXCS.

JIMdHOCTHBIE  PE3yNbTaThl  OTPAKAIT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBaTbCA CHUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAllUd U
paciIMpeHre OnbITa ACSITEILHOCTH Ha €¢ OCHOBE, B TOM UHKCJIC B YaCTH:

1) naTpUOTHYECKOTO BOCTIMTAHUS

LIECHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAYyYHOMY HACJIE[IUIO, MOHMMAHUS 3HAYEHUS XUMUYECKOW HAyKH B JKHU3HU
COBPEMEHHOT0 00I1IeCTBa, CIIOCOOHOCTH BIAJETh JIOCTOBEPHOM HHGOpMAIMEH O
MEePEOBbIX JIOCTHKEHUSX M OTKPBITHSX MHUPOBOM U OTEUYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U OOIIECTBA;

2) rpasKAaHCKOT0 BOCTIMTAHUS

MPEJICTABICHUSI O COLMAJIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-UCCIEOBATEIbCKOM, TBOPUECKOW W JPYrUX  BHIAX
NEeATEeIbHOCTH, TOTOBHOCTU K Pa3sHOOOpPa3HOM COBMECTHOM MAESTEIbHOCTH TMpHU
BBITIOJTHEHUM Y4YeOHBIX, TIO3HABATENbHBIX 3a7a4, BBITOJHEHUU XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MMPOECKTOB, CTPEMIICHHS K B3aMMOTIOHUMAaHUIO
M B3aUMOIIOMOINM B TIPOIECCe OTOM Yy4eOHOW MJesATEIBHOCTH, TOTOBHOCTH
OIIEHMBAaTh CBOC IIOBEJICHHE U TIOCTYNIKM CBOUX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUYETOM OCO3HAHHUS MOCIIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHUYECKUE TMPEICTABICHUS O BEIMIECTBE M XUMHYECKOW PEAKIINH,
COOTBETCTBYIOILME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKH WU COCTABIISIOLINE
OCHOBY JIJISI TIOHMUMAaHUSI CYIIHOCTA HAay4YHOW KAapTUHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHSA MPUPOAbI, B3aUMOCBS3SIX YEIOBEKA C
IIPUPOTHOM CPENION, O POIIA XUMHUHU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIC MOTHUBBI, HAIIPABJICHHBIE HA TOJYyY€HUE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOIUMbIE ISl OOBSCHEHUS HAOJI0/IaeMbIX TMPOIECCOB U SBJICHUIA,
MMO3HABATENIbHON, MH(POPMAIIMOHHON W YHTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEILHONH pabOThl ¢ Yy4EOHBIMH TEKCTaMH, CIPAaBOYHOM



JUTEPATYpPOM, JOCTYNMHBIMM TEXHUYECKUMHU CpPEICTBAMH HHOOPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpEC K OOYYEHUIO W I[IO3HAHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  camMo00pa3oBaHWIO, TMPOEKTHOM U HCCIEN0BATEIbCKON
NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBJICHHOCTH W YPOBHS OOy4YeHUS B
JlajdbHEHIIeM;

4) popMupoBaHHUSs KYJIbTYPbI 310POBbSI:

OCO3HAHHME I[EHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOUIECHUA K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIA 00pa3 >KU3HW, OCO3HAHUE TMOCICICTBUUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIIOTPEOJIEHUS aJIKOTOJIsSI, HAPKOTHUKOB, KYpEHUs),
HEOOXOJIUMOCTU COOIOJIGHUS] TIpaBUJl  OE30MACHOCTH MpH  OOpalieHuud ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U PEATbHOMN KU3HU;

5) Tpya0BOr0 BOCIIMTAHUSI:

HMHTEpEeC K MPaKTUUECKOMY U3YUYEHUIO Mpodeccuil U Tpyaa pa3IuyHOTO poja,
YBOKECHHE K TPYAY M pe3ysibTaTaM TPYJIOBOU NESITEIHHOCTH, B TOM YHUCJIE Ha
OCHOBE TPUMEHEHUS TMPEIMETHBIX 3HAHUN 10 XUMHHU, OCO3HAHHBIA BBIOOP
UHAVNBUYAIbHON TPAaeKTOPUHU MPOJOJIKEHUSI 00pa30BaHUs C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHON TPoQeCcCUOHANIbHON AESTEIBHOCTH U Pa3BUTHUSI HEOOXOAMUMBIX YMEHHUM,
TOTOBHOCTh aIalITUPOBATHCS B MPO(PECCHOHATBLHOM CpeJIe;

6) 3K0JI0rHYecKOro BOCIUTAHUS:

AKOJIOTMYECKU 11e71IeCO00pa3HOE OTHOIIEHUE K MPUPOJE KaK HCTOUYHHKY
U3HU Ha 3eMJIe, OCHOBE €¢ CYIIECTBOBAHMS, TOHUMAHHUE IIEHHOCTU 3I0POBOTO U
O6e3zomacHoro oOpa3za >KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY U TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTU COOJIFOJCHUS
MpaBuJ1 0€30MacHOTO MOBEICHUS TIPU PaboTe C BEIIECTBAMU, a TAKKE B CUTYaIIUSX,
YIPOXKAKOIINX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPUMEHSITh 3HAHUS, MOJTy4YaeMble NPU U3yUYCHUU XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYXKAOUIEH MPUPOJHOU CPEIOH, AJIsl OBBILICHUS
YPOBHS ~ DKOJIOTMYECKOW  KYJIbTYpPbl, OCO3HAaHMS TJ00aJbHOTO  XapakTepa
AKOJIOTMYECKUX MTPOOJeM W TMyTedl UX pelIeHUs] MOCPECTBOM METOJIOB XUMUH,
AKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATLCS UM B MO3HABATEJIbHOM,
KOMMYHUKATUBHON U COLMAJILHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATbHI

B cocraBe wMerampeaMETHBIX PE3YJIbTATOB BBIICISIOT 3HAYUMBIC IS
dbopMuUpOBaHUS MHUPOBO33PCHHSI OOIIEHAYYHbIC TOHATHS (3aKOH, TEOpHS,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTeMa, MPOLECC, IKCIIEPUMEHT U JAPYTroe.), KOTOPhIE
UCIIOJB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeAMeTaX M TO3BOJISAIOT Ha
OCHOBE 3HAHWH M3 3TUX MPEeIMETOB (GOPMHPOBATH MPEICTABICHUE O HEIOCTHOU



HAy4YHOU KapTUHE MHUPA, U YHUBEpCAJIbHbIE YueOHbIe NeHCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATUBHBIC, PETYJISATUBHBIE), KOTOpbIe 00€CIeunBarOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble joruueckue AeiicTBUs:

YMEHHUSl HCMOJb30BaTh MPUEMBI JOTHYECKOTO MBIIUICHHUS TPU OCBOEHUU
3HAHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHSATUH (BBIACISATH UX XapaKTEpHbIE
MPU3HAKKU, YCTAHABJIMBATH B3aWMOCBS3b C JIPYTMMHU TOHSTUSAMH), UCIOJIb30BATh
MOHATHUS I OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBICHUM, BRIOWPATh OCHOBAHUS U
KpUTEPUHU IJIs1 KIacCU(UKAIIUN XUMHYECKHX BEIIECTB M XHMUYECKHX PEaKIUH,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBSI3U MEXIy OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTHUECKHE PACCYKJeHUs (MHIYKTUBHBIC, IETyKTUBHbIC, [0 aHAJIOTUH),
JienaTh BBIBOJIBI U 3aKIIIOUCHUS;

YMEHHE MPUMEHATh B TIpOlleCCE€ TMO3HAHMUS TOHATUS (NMPEIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJICIIH, UCTIOIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUU MOJICIIbHBIE MTPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ DJJIEMEHTa), XUMUYeckas ¢opMysia W YpaBHEHHE
XUMUYECKON peakiy — MpU PEIICHUN Yy4eOHO-MO3HABATEIbHBIX 33/]a4, C YUETOM
ATUX MOJICJIbHBIX MPEJICTABICHUN BBISBIATH U XapaKTEPU30BaTh CYIIIECTBEHHBIC
MPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIECTB U XUMUUYECKHX PEAKIUH,
BBISIBIISITh  OOLIME  3aKOHOMEPHOCTH, TPUYUHHO-CIICJICTBEHHBIE CBSI3U U
MPOTUBOPEYMS B U3yUaEMbIX IIPOIIECCaX U SBICHUSX.

Ba3oBble uccienoBarejibckue JeiicTBUA:

YMEHHE HCIMOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAueCTBE WHCTPYMEHTA
MO3HAHUA, a TAaKkKE B Ka4eCTBE OCHOBBI MJisi (DOPMHPOBAHUS THUIMOTE3bI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETeHHE OIbITa MO IJIAHUPOBAHWIO, OPraHW3allMd W MPOBEICHUIO
YUYEHMUYECKHX OKCIIEPUMEHTOB, YMEHHME HaOIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €r0 pe3yibTaT, (GopMyIupoBaTh 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEICHHOTO OIbITA, UCCIAEIOBAHUS, COCTABIISITh OTUCT
0 MpOJIeJIaHHOM padoTe.

Pab6ora ¢ unopmanueii:

yMEHUE BBIOMpPATh, AHATU3UPOBATH W WHTEPIPETUPOBATH WH(HOPMAIIIIO
Pa3JIMYHBIX BUJIOB M (HOPM MPECTABICHUS, TTOJTYy4aeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTepaTypa XUMHYECKOTO COJIEp)KaHUs, CIPABOYHbBIC
nmocobus, pecypcel VHTepHeTa), KPUTHYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHHUE MPUMEHSATh Pa3IMyHble METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(GOPMAllMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX MJi BBIMOJIHEHUS
y4eOHBIX M MO3HABATENBHBIX 3a7a4 ONMPEACICHHOTO TUIIA, IPHOOPETEHUE OMbITA B
00JJaCTH  UCIIOJIB30BaHUS  HMH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYPOIl aKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpATh ONTUMANbHYIO (hOpPMY TIpe/ICcTaBlieHUs HHDOpMaAUU U
WJUTIOCTPUPOBATh PEIIAEMbIE 3a/a4d  HECJOKHBIMU CXEMaMH, JAuarpaMMaMH,
apyrumu popMaMu TpaduKi U UX KOMOMHAIIMSIMH,

YMEHUE WCIOJb30BaTh W aHAIM3MPOBAaTH B MHpouecce y4yeOHOH U
HCCIIEIOBATENbCKON JESITENbHOCTH MH(GOPMAIIMIO O BIMSHUU MPOMBIIIICHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXAKIIEH NPUPOIHON
Cpenbl.

KoMmyHMKaTHBHBIE YHHBepCaIbHbIEe y4eOHbIe 1eHCTBHSA:

YMEHHS 3aJlaBaTh BONpPOCHl (B Xoje auanora U (Wiau) AUCKYCCHUU) TIO
CyllecTBY  oOcyxaaemMoil  Tembl, (HOpPMYIUpPOBaTh CBOM  NPEIJIOKECHUS
OTHOCUTEJILHO BBIOJIHEHUS IPEIJIOKEHHOH 3a/1auu;

YMEHUS  NPEACTABIATH  IOJYYEHHBIE  pe3ylbTaTbl  ITO3HABATEJIBHOMN
NEATENbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JejaTh IPE3CHTALMIO
PE3yJIbTaTOB BBINOJHEHHUS] XMMHUYECKOTO SKCIIEPUMEHTa (JJaOOpaTOpPHOIrO OIBITA,
71a00paTOpHOM pabOTHI MO UCCIIECIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MTPOEKTA);

YMEHUSI YYEOHOro COTPYJIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
[IO3HABATEJIBHOM M UCCJENOBATEIbCKOW  JEATEIBbHOCTHM NPHU  pPEUICHUH
BO3HUKAIOIIUX MPOOJEM Ha OCHOBE yd€Ta OOIIMX HHTEPECOB M COTJIACOBaHUS
no3utuii (00CyX aeHHsl, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD», KOOPIUHAIIUS
COBMECTHBIX [JEUCTBUM, OINPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U ApyTHE).

PeryiasiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITENIbHO OMNpPEAENSATh LENH JAESITeNIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh M IMPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO
JesITeIbHOCTD, BHIOUPATh Hanbosee 3p(HEeKTUBHBIE CIIOCOOBI PEIICHUS YUYCOHBIX U
MO3HABATENIbHBIX 33]]a4, CaMOCTOSATEIbHO COCTABJISTH WM KOPPEKTHUPOBATH
MPEUVIOKEHHBIM  aITOPUTM JEWCTBUM IMPU BBINOJHEHUHM 33JaHU C y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAaHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJbTaTa 3asBJICHHON LEIU, yMEHUE
HCIIOJIb30BATh U AHAJIM3UPOBATH KOHTEKCTHI, IPEjlaraéMble B yCIOBUM 33 JaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeIMETHBIX pE3yJbTaTOB IO OCBOEHHUIO 005S3aTeIbHOTO
collepKaHUs, YCTAaHOBIIEHHOTO JaHHOW deaepanbHoil pabodeil mporpaMMmon,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIONIMMUCS Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI



nercTBui, cnenuduuecKkue Uil MPEeIMETHOM 00JIacTH  «XHUMHS», BB
NEATeIbHOCTY MO  MOJYyYEHUI0 HOBOTO  3HAHWS, €ro HMHTEpHpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHniry oOyueHus B 8 kiacce nmpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAKATh C(HOPMUPOBAHHOCTD Y 00YUAIOIINUXCS YMCHUI:

e PpACKpBIBAaTh CMBIC]I OCHOBHBIX XMMHUYECKUX MOHSTUH: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEHIECTBO, CMECH
(oIHOpO/IHAsT U HEOJHOPO IHASI), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAs Macca, KOJIWYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHYECKasi peakius, KiacCUpUKAIMSI pPEaKUui: peakiuu
COCMHEHUS, PEAKIMU PA3TOKEHUS, PEaKUUU 3aMCIICHUs, pPEaKIuu
0OM€Ha, 7K30- U IHAOTEPMHUUYECKUE PEAKIUH, TEIIOBOM 3P(PEKT peaKiud,
AIpO aToMa, JJIEKTPOHHBIM CIIOM aToMa, aToMHasi OpOUTallb, pPaanyC
aTomMa, XUMHUYECKasl CBs3b, MOJIIPHAS. M HENOJISIpHAS KOBAJICHTHAs! CBA3b,
MOHHAs CBA3b, MOH, KaTUOH, aHWUOH, PAacTBOP, MACCOBAs JOJS BELIESCTBA
(IpolLieHTHAs! KOHIICHTPAIIUs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX TOHSITHH W
MPUMEHSTH 3TH MOHITHUS MIPU ONUCAHUU BEIIECTB U UX NPEBPAIICHUN;

e HCIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIUKY JJIsi COCTaBieHUs (opMyn
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIIUN;

e ONpPENENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCIIEHWS  JJIEMEHTOB B  OWMHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIICHHOMY KJIacCy COEAUMHEHUW MO
dbopmynaMm, BHUJ XUMHUYECKOM CBsS3W (KOBaJeHTHas M HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpsiBaTh cmbica [lepuogmueckoro 3akona JI. M. Menneneesa:
JIEMOHCTPUPOBATh IMOHMMAHUE TNEPUOJINYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX BJIEMEHTOB OT MX MojoxxkeHus B llepuonnueckoil cucreme,
3aKOHOB COXPAHEHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTaipo;

e OINKCHIBATh M XapakTepuszoBaTh TaOMu4yHyro Qopmy Ilepuoanueckoit
CUCTEMbl XHMHYECKHX DJIEMEHTOB: pa3jiMyaTh [OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «nobdounas noarpymnmna (b-rpynma)», mansie u
OOJIbIIINE TIEPUOJABI, COOTHOCHUTH O0O0O3HAYEHHUS, KOTOPhIE HMEIOTCA B
tabmune «llepuonnueckas cucremMa XuMHUeCKuUx »diemeHToB J[. .
MeHieneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YUCIIO FIEKTPOHOB
U pacrpeiesieHUE UX MO 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKUE BEIlEeCTBa,
XUMHUYECKUE peakuuu (M0 YHUCIy M COCTaBYy Y4YaCTBYIOIIUX B PEAKIMU
BEILECTB, IO TEITIOBOMY 3P (DEKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJATBEPK/Iasl ONMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHMUSI XHMHUYECKHUX TIPEBpAlICHUNA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O W MOJSIPHYIO  MacChbl
BEII[ECTB, MACCOBYIO JIOJIIO XUMHYECKOTO »JJeMeHTa 1o ¢opmyIie
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUCThI
M0 YPaBHEHUIO XUMUYECKON PEaKIInu;

MPUMEHSITH OCHOBHBIE OTEpAIlUU MBICIUTEIBHON ACATEIbHOCTH — aHaJW3
U CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHCTeMaTH3aIMIo, KiacCUu(UKAIHUIO,
BBISIBJICHUE TPUYUHHO--CJICICTBEHHBIX CBSI3€M — JJIsI U3YyUYEHUS] CBOMCTB
BEIIECTB M XUMHUYECKHUX PpEAKIHUM, €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUA — HAOJIOJIEHUEe, W3MEpPEHHUE, MOJICIUPOBAHUE, HKCIIEPUMEHT
(peaJIbHBIM U MBICIICHHBIN );

CIENOBATh  MpaBWJAM  IOJB30BAHMS ~ XHUMUYECKOM  MOCYIOW |
7ab0paTOpHBIM  00OpPYIOBaHMEM, a TaKKe IMpaBuUjaM OOpalieHus ¢
BEI[ECTBAMH B COOTBETCTBHUM C HWHCTPYKIIMSIMH TI0 BBITIOJIHEHHUIO
7a00paTOPHBIX XUMUYECKUX ONBITOB [0 TOJYYCHHI0 W COOMPaHUIO
ra3zoo0pa3HbIX BeHIeCTB (BOAOpPOJAa H KHUCJIOPOJa), IPHUTOTOBICHHUIO
pPacTBOPOB C OMNPEACICHHOW MacCOBOW JOJIEN PaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh M TMPOBOJUTH  XMMHUYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEN U KUCIOT C MOMOIIBIO UHIUKATOPOB
(JtakMyc, peHondranern, METUIOPaHK U IPYTHE).

K xoH1y oOydeHnus B 9 kjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUI:

pPacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX TOHITHH: XHUMHUYECKUUN
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, TPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJICHTHOCTb, SJEKTPOOTPHUIATEIHHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKIvs, XUMHUECKas CBSA3b, TCIUIOBOH 3(PdekT
peakmuM, MOJIb, MOJISIPHBIA  OOBEM,  PacTBOp,  DJICKTPOJHMTEHI,
HEAJIEKTPOJUTHI, AJIEKTPOIUTHYECKAsT JWCCOLUAILNS, PEaKIUd HOHHOTO
oOMeHa, KaTalau3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIe U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHCIIMTENb, BOCCTAHOBUTEIb, OKHCIICHHE H BOCCTaHOBJICHHUE,
aoTponus, aMm(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, MOHHAS,
METAJIMYEeCKas), KPUCTAJUIMYECKass pelIeTKa, KOPpPO3HUs  METAaJlIOB,
CIJIaBbl, CKOPOCTh XHWMHMYECKOW peaKlHH, MPeIesIbHO JONMyCTUMAas
koHueHtpanus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHYECKUX TIOHATHH U
MIPUMEHATH 3TH MOHATHS TIPU ONMCAHUU BEUIESCTB U UX MIPEBPAILCHU;
HCIIOJB30BaTh XMMHUYECKYIO CHMBOJHUKY JUISI COCTaBieHUS Gopmyll
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUN;

ONPENIEeNATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUUYECKUX DJIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOTO COCTAaBa, NPUHAMICKHOCTh BEIIECTB K
OTPENEeICHHOMY KJIacCy COCAMHEHHMM Mo (opMysaM, BHUJ XUMHYECKOU
CBS3U (KOBaJieHTHAas, WOHHAs, MeETa/UIMuecKas) B HEOPraHUYECKUX
COCIMHEHUSAX, 3apsA]l MOHA MO XUMUYECKON (Qopmysie, XapakTep Cpelbl B
BOJIHBIX PacTBOpax HEOPTaHUYECKUX COCIUHEHUH, THUIl KPUCTAJUTMYECKON
PELICTKH KOHKPETHOIO BEIIECTBA;

packpsiBath cMbICa llepuogmueckoro 3akona J[. M. MenaeneeBa u
JIEMOHCTPUPOBATh €r0 IOHHWMAaHWE: OINKWCHIBATH M XapaKTEPU30BATh
Tabnuunyo Gopmy Ilepronuueckoil cUCTEMbl XUMHYECKUX SJIEMEHTOB:
paznuyaTh TOHSATHS «riaBHas mnoxarpynmna (A-rpynma)» U «1moOoyHas
noarpynmna (b-rpynma)», Mangele W OONBIIME TEPUOIbI, COOTHOCHUTH
0003HaYCHUS, KOTOPBbIE HMEIOTCSA B IIEPUOAMYECCKONM TabmmIie, ¢
YUCJIOBBIMU  XApPAaKTEPUCTUKAMU  CTPOCHHMSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COoCTaB H 3apsii  sapa, OOIIee YHUCIO JJICKTPOHOB W
pacmpesieieHde UX IO DJIEKTPOHHBIM CJIO0sIM), OOBSCHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB DJIEMEHTOB M UX COCIWHEHUU B
npejesiax MajiblX MEPUOJOB U IJIaBHBIX HMOATPYII C YYETOM CTPOSHUS UX
aTOMOB,;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIYy U COCTaBY YYacTBYIOUIMX B peaKIUU
BEIIIECTB, MO TEIUIOBOMY 3 (PEeKTy, 0 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XHMHUYECKUX DJICMEHTOB);

XapaKTepu30BaTh (ONMHUCHIBaTh) OOIIKME W CIENU(PUUESCKHE XHMHYCCKUC
CBOMCTBa TIPOCTBIX U CIIOKHBIX BEIIECTB, IMOJATBEPXKIas OIMNHUCAHUE
npuMepaMi MOJIEKYJISIPHBIX W HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJIEKTPOJUTUYECKOM AUCCONMALMM  KHUCIIOT,
LIEJ0YEH U COJIEW, MOJHBIE U COKPAILICHHBIE YPABHEHUS PEAKIMHA HOHHOTO



oOMeHa, YypaBHEHHsI peaklHid, MOATBEPKIAIOIMX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/y BEIIECTBAMHU PA3JIMIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MIOCPEICTBOM COCTaBIICHUS JICKTPOHHOTO OalaHCa ATUX PEaKIINii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHWSI,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYECKUX TIPEBPAIICHUA B Pa3TMYHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO JIONIO XHMHYECKOTO »JJeMeHTa 1o ¢dopMyIie
COCIMHEHHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUCTHI
0 YPaBHEHUIO XUMUYECKON PEaKITnu;

coOMIoaTh  TMpaBWiIA  TOJB30BAHHUSI ~ XUMHUYECKOW  TMOCYIOM U
7abopaTopHbIM  O0Opy/JOBaHHEM, a TakKe IpaBuiIa OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIIMSIMH IO BBITOJHEHUIO
7a00paTOPHBIX XHWMHUYECKHX OIBITOB 10 TMONYYCHUI0O W COOUPAHHIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YIIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMHU, TMOJATBEPKAAIONINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYyTEM XJIOPHUI-, OpoMuU-,
uoaua-, kapOoHnat-, docdar-, cuimukar-, cyibdar-, THUIPOKCUI-UOHBI,
KaTHOHbI aMMOHMSI ¥ WOHBI M3YYCHHBIX METAIIOB, MPUCYTCTBYIOIINE B
BOJIHBIX pacTBOpax HEOPTaHUUYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OTIEPAIIMHA MBICIUTEIBHON JEATEIPHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, O0O0O0OIIeHNEe, CHCTEeMaTH3aIlii0, BBISBICHHE
MPUYUHHO-CJICACTBEHHBIX CBSI3ed — JUIsl M3YYCHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIHi, eCTECTBCHHO-HAyYHbIC METOABl TIO3HAHUSA —
HaOIOICHUE, W3MEPCHHE, MOJICITUPOBAHKE, DKCIICPUMEHT (peanbHBIA M
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHMPOBAHUE

8 KIIACC
KosnuyecTBO 4acoB
K DJ1eKTPOHHBIE C C 5
No HanMeHOBAHHe OHTP Toax (unposbie) MHICOK UTOTOBBIX MJIAHHPYEMBIX moco
y OJILHBI PaKTH PE3yILTATOB ¢ YKA3aAHHEM ITANOB MX OlIEHKH
I pa3ie/ioB U TeM Bceero qecKne oOpa3oBareJib
e padot ¢dopMmupoBanus HUTOTOBbIX
n MPOrpaMMbl A60ThI HbIE PeCypChI
bl p TUIAHHPYEMBIX
pe3yabTaToB
Pa3nen 1. [lepBoHayajbHble XUHMHYECKHE TIOHSTHUSI
PackpeiBath CMBICH OCHOBHBIX |PerieHue
XUMHYECKUX TOHSATHI: XUMHUYECKUH Yy4eOHBIX
3JIEMEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, [PAKTUKO-
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, (OPUEHTUPOBA

XuMHusa —
BakHas 00J1acTh
11 €CTECTBO3HAHUS
U ITPAKTHYECKON
eI TEILHOCTH
YyeJI0BEKa

BbubGnaunoreka
LHOK

https://m.edso0.ru

[7f41837¢

BAJICHTHOCTb, 3JIEKTPOOTPULIATEIEHOCTD,
CTEIeHb OKUCIIEHUS, TPEJETbHO
JIOMyCTUMast KOHIIEHTPALUs BELlecTBa
-ONpeeNsTh  BaJCHTHOCTh  aTOMOB
9JIEMEHTOB B OMHAPHBIX COSAMHEHUSX,
CTETIeHb OKHCJICHUS DJIEMEHTOB B
OMHApHBIX

IMPUHAMJICKHOCTD BCIICCTB

COCIMHCHUSX,

K OIpEAEIEHHOMY KJIaccy
coequHeHU nodopmynam,
BUJ XHUMHYECKOHU
(KoBaJIeHTHAs! WJIM MOHHAs)

CBsA3HU

B HEOPraHUYECKUX
COE/IMHEHMSIX;

-MCIO0JIb30BaTh XUMHUYECKYI0 CHMBOJIUKY
JUIsL COCTaBIIEHUsI (POPMYJI BELIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLIUN;

HHBIX 3aJa4
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1.2

BemectBa n
XHUMHUYECKHE
peakuuu

15

bubnuoreka
LHOK
https://m.edsoo.ru
[7f41837¢c

-KJIaCCH(HIIUPOBATH XHUMUYECKHE
AJIEMEHTHI, HEOPTAaHMYECKHUE BEIECTBA
XUMHYECKHE PEaKIuu(mo 4YHuciIy u
COCTaBy Y4YaCTBYIOIIUX B pPEaKIUU
BEIIIECTB, 0 TeIIoBoMYy 3 dexTy, mo
U3MCHCHHMIO  CTCTICHEH  OKHCIICHUS
XHUMHUYECKHX 3JICMEHTOB);

-IIPUMEHSTH OCHOBHBIC OTIEPAIIAN
MBICITUTEIIEHOHN JCSITEILHOCTH — aHAIIN3 |
000011IeHNE,

CHUCTCMATHU3alluLo, KJ'IaCCI/I(bI/IKaI_H/IIO,

CHHTC3, CpaBHCHHUC

BBISIBICHUE  MPUYMHHO-CJIEACTBEHHBIX
CBSI3€M JJISI U3YUYEHUsI CBOMCTB BELIECTB U
XUMUYECKUX  pPEaKUUH, €CTECTBEHHO-
Hay4YHbI€ METO/Ibl I03HAHUS —
HaOI0IeHUE, U3MEpPEHUeE,
MOJCIINPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIH);

[IpakTrnueckas
pabora,
KOHTPOJIbHAS
pabota

Hroro no paszneny

20

Paznen 2. Baxxneiimue NMPpEeaACTABUTEC/IN HEOPraHUIECCKUX BCIIECCTB

2.1

Bosnyx.
Kucnopon.
[TonsTHe 00
OKCcHIaX

Bbubnnoreka
IHOK
https://m.edsoo.ru

[7t41837c

-pacKpbIBaTh CMBICII OCHOBHBIX
XUMUYECKHUX MOHSTHMN: IPOCTOE
BEIIECTBO, CJIOKHOE BEIIECTBO,
BaJIEHTHOCTb, AJIETPOOTPULIATEILHOCTD,
CTENEeHb  OKHUCICHHS, XUMHYEcKas
peaxius, XUMUYecKast CBSI3b,
aJUIOTPONHsL, aM(pOTEPHOCTh, KOPPO3Us
METAJIJIOB;

-cJIe/10BaTh MPaBUIIaM MOJIb30BAHUS

[IpakTnueckas
pabota
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XHUMUYECKOH MOCY0H U JTA00paTOPHBIM
o0opyIOBaHMEM, a TaKXe IpaBUIaM
oOpartieHus c BEIICCTBAMH B
COOTBETCTBUM C HMHCTPYKIMSIMH IO
BBITTOJIHEHUIO 1ab0paToOPHBIX
XHUMHUYECKHUX OIBITOB IO TOJYYECHUIO U
CcOoOMpaHMIO Ta3000Pa3HBIX BEIIECTB
(Bozmopojia, KUCIOpOaa)

2.2

Bonopon.
[TonsTue

KHCJI0Tax
COJIIX

Bubnnoreka
HOK
https://m.edsoo.ru

[7t41837c

- packpblBaTh  CMBICII  OCHOBHBIX
XUMUYECKHX  TOHATUH: XMMHUYECKHUU
DIIEMEHT, aToOM, MOJIEKyJia, IPOCTOE
BEIIECTBO, CIIOKHOE BEIIIECTBO,
BaJICHTHOCTbH, JIEKTPOOTPUIATEIHHOCTb,
CTCTIEHb  OKHUCIICHHS,  XHMHYECKas
peakius, XUMHAYECKast CBSI3b,
AIIEKTPOJIUTHI, HEDJIEKTPOJIMHBI,
AJIEKTPOIUTHYECKAs JTUCCOIUAITHS,
QIIJIOTPOTIHSL.

-clie/IoBaTh  MpaBWiIaM  MOJB30BaHUS
XMMUYECKOH MOCy0i U J1abOpaTOpHBIM
o0opy/soBaHHEM, a TaKXe IMpaBUIaM
oOpareHus c BeIECTBAMHU B
COOTBETCTBUU C HWHCTPYKUUSAMU TIO
BBIITOJIHEHUIO 1a00paTOPHBIX
XUMHYECKHX OTBITOB IO TOJTYYCHHUIO U
cOoOMpaHNIoO Ta3000pa3HBIX BEIIECTB
(BozmopoJa, KUCI0pOoaa)

IIpakTrueckas
pabora

2.3

Bona.

PacTtBopBI.

Bubmmoreka
LHOK

- paCKpbIBaTb CMBICJI OCHOBHBIX
XUMHYECKHUX MMOHSITHI: pacTBop,

IIpakTnueckas

pabota
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[Tousatue 00
OCHOBAHHUAX

https://m.edsoo.ru
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AIIEKTPOJIUTHI, HEAJIEKTPOIUHBI,
AJIEKTPOJIUTUIECKAS TUCCOIHAIINS,
pEaKIuu HOHHOTO OOMEHa,

- BBIYHCIISITH OTHOCUTENIBHYIO U
MOJIEKYJISIPHYIO MacChl BEUIECTB,
MacCOBYIO JIOJIIO BELIECTBA B pacTBOPE,
MIPOBOAUTH PACUETHI [0 YPAaBHEHHIO
peaxIuu; -CIe0BaTh MpaBUiaM
MOJIb30BaHUSI XUMUYECKOW MOCYA0N U
71a00paTOPHBIM 000PYIOBAHUEM, & TAKKE
npaBmJIaM OOpaleHus ¢ BEIIeCTBAMHU B
COOTBETCTBUU C UHCTPYKIHSIMHU 10
BBITIOJTHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB MO MPUTOTOBIICHUIO
pPacTBOPOB C OINpPEAETCHHON MacCOBOU
JIOJICH paCTBOPEHHOTO BEIIECTBA.

2.4

OcHOBHBIE
KJ1aCChI
HEOPTaHUYECKUX
COCIMHEHU I

11

Bubnnoreka
HOK
https://m.edsoo.ru

[7f41837c

-OIPEIEIIATh BAJICHTHOCTD, CTENIEHb
OKHCJIEHUSI XUMUYECKUX AJIEMEHTOB B
COEIMHEHUSAX Pa3JINYHOTO COCTaBa,
MNPUHAJIC)KHOCTh BEHICCTB K
ONPEAECIEHHOMY KJIaCCy COSIMHEHUM T10
dbopmynam, BUJ XUMHUYIECKOUN CBSI3H
(KoBayieHTHAas, MIOHHAs, METaJUIMYECcKas)
B HEOPraHUYECKUX COCOUHEHUSX, 3apsl
MOHA 110 XUMHUYECKOH (hopmyiie,
XapakTep cpellbl B BOJHBIX PaCTBOpax
HCOPTaHUYCCKUX CO@,ZII/IHGHI/II\/'I, THUII
KPUCTAJUTMYECKOM PEIIETKH KOHKPETHOTO
BEILIECTBA,

ITpakTryeckas
pabora;
TeKyIas
(TemaTuueckas)
pabota
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-XapakTepu3oBaTh (OMHUCHIBATh) OOIIHE
XAMUYECKNE CBOMCTBA BELIECTB
pa3IMYHBIX  KJIACCOB,  TOATBEPIKIAs
OMHMCAHWE NpPUMEpPaMH MOJIEKYJISPHBIX
ypaBHEHHUI COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIIHii;

-IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B
3aBUCUMOCTH OT HMX KayeCTBEHHOIO
COCTaBa, BO3MOXXHOCTH  IPOTEKaHUs
XUMHUYECKUX MPEBPAIICHU B Pa3IMUHbIX
YCIIOBUSIX;

-IJIAHUPOBATH U MIPOBOAUTH XUMHYECKHE
OKCIIEPUMEHTBl  TI0  PaCIiO3HABAHHIO
pacTBOpOB  WIEJIOYEM M  KHUCIOT C
MTOMOIIBIO UHANKATOPOB (JITAKMYC,
benondranen, METHUIOPAHK M IPYTHUE).

Hroro mo pasneny 30

Paznen 3. Ilepuoanyeckuii 3axoH u [lepnoguyeckas cucreMa XUMHYECKHX
ynemenToB /[. U. MenpaeneeBa. CtpoeHne aToMOB. XMMHYECKAs CBA3b.
OKHCIHTEIbHO-BOCCTAHOBUTE/IbHbIE PEaKIUU

Ileproanueckui
3aKO0H U
[Tepuoanueckas bubmanoreka

31 crucrema 7 1 0 HOK
XUMHYECKHUX https://m.edsoo.ru
anemenToB [, W. [7t41837¢
MeHneneena.
Crpoenue atoma

-packpeiBath cMbica [lepunoandeckoro
3akoHa [[.M1.Menneneena:
JIEMOHCTPUPOBATh IMOHUMaHHE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX  JJIEMEHTOB  OT  HX
nosjoxkeHus B Ilepuoauueckoi cucreme,
3aKOHOB COXpPAaHEHUsS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHHsI, 3aKOHA

'Y CTHBIN U
MUCbMEHHBINA
OIpocC
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ABoranpo;

-OIUCHIBATD U XapaKTepu30BaTh
TabnuuHyto  GopMy  TEPHOIUYECKON
CUCTEeMbl ~ XUMHUYECKHX  3JEMEHTOB:
pasnuyaTh NOHATHUS «TJ1aBHAs MOJArpyMna
(A- Tpymma)» U « moboyHas MOATpyIma
(b-rpynma)», Mamele W OoJbluue
MEPHOJBI, COOTHOCUTH O00O3HAYCHHSI,
KOTOpBIE UMEIOTCS B TaOIuUIIEe
«Ilepuonnyeckas cucrema
JI.I.MenpaeneeBa» c Y1 CJIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX IJIEMEHTOB (COCTaB M 3apsij
sanpa, oOIlIee YHUCIO OJJIEKTPOHOB U
pacmpeenieHrue ux Mo 3JIEKTPOHHBIM
CJI05IM);

3.2

XuMuueckas
CBSI3b.
OKHUCIUTENILHO-
BOCCTAHOBHUTEIb
HbIE peaKINK1

bubmmoreka
HOK
https://m.edsoo0.ru

[7t41837c

- PacCKpLIBaTh CMBICJI OCHOBHBIX
XUMHUYECKHUX MMOHATUH: OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC pCaKkuuu,
OKHCIINTCIIb, BOCCTAHOBHUTCIIb,
OKHCJICHHUC u BOCCTAaHOBJICHHC,

XUMHYecKass CBs3b  (KOBaJICHTHas,
MOHHas, MeTaJlJIn4ecKast),
KpHUCTaJUTHIECKasi penieTka, KOppo3us
METaJIOB, CIUIABHI,

-ONpEeeTsATh BAJICHTHOCTh, CTEIEHBb
OKHCIICHUSI XUMUYECKHX 3JIEMEHTOB B
COEIMHEHUSX Pa3IYHOTO COCTaBa,

Texymas
(TemaTnyeckas)
pabota
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Bbubanoreka

Hroro no pazneny 15 HOK
https://m.edsoo.ru
[7f41837c
bubnnoreka

PeszepBHOE Bpems 3 HOK
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OBIIEE

KOJIMYECTBO 68

YACOB IIO

[NPOT'PAMME
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9 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uu@poBbIe
Ne n/m P Kontpoabubie | IlpakTuueckue (it pp )
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BeniecTBo U XUMHYECKHE peaKIIuH
11 [ToBTOpeHwue U yriydieHne 3HaHui 5 1 bubnuorexa LIOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubnuorexa IIOK
1.2 . 4
peaxiui https://m.edso0.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLUALM. 8 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Uroro no pazupeny 17
Pa3znen 2. HeMeTa/IBI M HX COIMHEHUS
51 OO0m1as xapakTepUCTUKA XUMHYECKUX 4 1 bubnunoreka [JOK
' anemeHToB VIIA-rpynnel. ["anorenst https://m.edso0.ru/7f41a636
OO61as XxapakTepUCTUKa XMMUYECKUX
2.2 3ne§eHT0§ VIA?r nel. Cepa u e 6 bubnrorexa LIOK
' PYTHIEL. &-€p https://m.edsoo.ru/7f41a636
COEZIMHEHUs
OO61as XxapakTepucTUKa XMMUUYECKUX
2.3 Z-)JIeﬁCHTO]f VA-1I“) nnbl. A30T, pocdop u ux 7 1 bubmorexa [TOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO1mast XapaKTepUCTUKA XUMHUYECKUX
24 aneMeHToB IVA-Tpynnsl. Yriepon u 8 1 2 bubnmorexa [IOK
' . PyIHb: poa https://m.eds00.ru/7f41a636
KPEeMHUN U UX COCTUHEHUS
Hroro no pazneny 25
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Paszaea 3. Mera/iIbl M X COeTUMHEHUSA

. bu6mmoreka [IOK
3.1 Obume cBoHCTEa METANIOB 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueiimume MeTaiuibl U UX CO€IUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpyxkaomas cpeaa
4.1 BertectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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ITOYPOYHOE IIJTAHMPOBAHUE

8 KIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne Hara ungpoBbie
Tema ypoxka Koutpoabnubie | IIpakTuueckue
n/n Bcero u3yuyeHusi | oOpasoBaTejbHbIE
padoThI padoThI
pecypcsbl
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
1 Xumnueckas popmyrna. BaneHTHOCTD 1 bubmmorexa [IOK
ya. https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHUYECKUX JICMCHTOB
5 IIpenmer xumuu. Posib XuMuM B )KU3HU 1 bu6nunorexa [JOK
yejgoBeKka. Tena U BemecTsa https://m.edsoo.ru/ff0d210c
3 ITonsiTue 0 METOIAX MMO3HAHUS B XUMHUH 1 bubmmorexa LIOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
4 paboThl B 1a00OpaTOPUU U IPUEMBI 1 1 bubnmnoreka [JOK
oOparieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
5 YucTelie BemecTBa U cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTtuyeckas paborta Ne 2
6 «Paznenenue cmecelt (Ha mpuMepe 1 1 bubmoreia HOK
. p P https://m.edsoo.ru/ff0d28c8
OUYMCTKH MOBapEHHOU COJN)»
bu6nuorexa [HOK
7 A 1
TOMBI I MOy IRt https://m.edsoo.ru/ff0d2a6c
XyUMHUYecKHe 3IeMEHTRI. 3HaKH bu6nuorexa [JOK
8 1
(CMMBOJIBI) XUMUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 [IpocTeie u croKHBIE BeLlECTBa 1 bubmuoreka [IOK
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https://m.edsoo.ru/ff0d2a6¢c

10 ATOMHO-MOJIEKYJISIPHOE yUEHUE bubmnorexa IOK
YIpHOe ¥4 https://m.edsoo0.ru/ff0d2d50
OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11
OTHOCuUTENBHAs MOJIEKYISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTa B COCAMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bu6nuorexa [IOK
Momnspras macca https://m.edso0.ru/ff0d5230
14 Pu3nyecKue U XUMHUYECKUE SBICHUS. bubnuorexa [JOK
XuMHU4YecKask peakus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycnoBust IpOTEKaHUS bu6muorexa LIOK
15 .
XUMUYECKHUX PEAKIIMN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHHs MacChl BEIIECTB. bubnuoreka [IOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust KoaudyecTBa, Macchl
17 BEILIECTBA 10 YPAaBHEHUSIM XUMHYECKUX bubmorera TIOK
m N P https://m.edsoo.ru/ff0d5708
peakumii
Knaccudukarms XuMUIecKux peakiui
18 (coenMHEHUs, PA3IOKECHUS bubnmorexa [IOK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIH-
19 SHITUKJIONENCT 0606yq eHHUE U bubnmorexa [IOK
) Amer » https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU
20 KonTtponbHas pabora Nel o Teme bubnuoreka [IOK
«BelecTBa 1 XUMHUYECKUE PEAKIIUID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecsk razos. CoctaB bubnuorexa [IOK

Bo3nyxa. Kucinopog — aneMeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOEC BEIICCTBO. O30H

dusnyeckue 1 XUMHYECKHUE CBOMCTBA

bu6mmoreka [IOK

22 KHCIIOPOAR (PCAKIIHH OKNCIICHES, https://m.eds00.ru/ff0d4614
ropenue). [lonsiTue 06 okcumax
CrrocoOBbI MOIYYEHHST KUCIOPOda B
23 j1adopaTopuu zq I OMBIIHJ'IGHII)-IOI([JTI/I Bubmrorexa ITOK
paTop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TernoBoit 3¢ ekt XuMuIecKoi
24 peaKIuu, MOHSITHE O bu6mmoteka [IOK
TEPMOXHUMHUYECKOM YPaBHEHUH, FK30- U https://m.edso0.ru/ff0d4790
SHIOTEPMHUYECKUX PEAKIIUIX
TormmBo (HedTh, YTOIb U METaH).
25 3ar ameéneios a a, CII0COOBI e)rro bubmmorexa TIOK
P yxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
IIpa eckas padbora Ne 3 1o Teme
26 «3 ETHIIHI/IK u . OUpaHue KUCIT a bubmmorexa HOK
OTYHCHHIC H €O . PAHUE KHCIIOpoa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE er0 CBOWCTBY»
Bonxopon — anemeHT u mpocToe bub6nuorexa IIOK
27
BelecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4ddo
28 ®dusnvecKue 1 XUMHUYECKHUE CBONCTRA bu6mmoteka [IOK
Bozopoaa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4ddo
29 ITonsiTHe 0 KMCIIOTAaX U COIAX bubmmorexa TTOK
https://m.edsoo.ru/ff0d50d2
30 CrocoObI TOJTydeHHS BOJIOPO/IA B bu6nuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTrueckas padora Ne 4 1o Teme
P P bu6mmoreka [IOK
31 «[Tomyuenue u cobupanue BOAOPOAA,

W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42
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MoutsipHBIT 00BEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néMa, KOJIMYECTBA
33 BEIIECTBA ra3a II0 €r0 U3BECTHOM bubmmorexa IIOK
oMY https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienns 00bEMOB ra30B I10
34 aBHEHHIO PEaKIIMU Ha OCHOBE 3aKOHa bubmorexa HOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHH ra30B
35 ®du3nvecKue U XUMHUYECKHUE CBONCTRA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. ITonsitue 06 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopurenb. HacrwlllieHHBIE
37 u HI;HaCI,HEeHHHS aCTBOPBI MI:CCOBB.SI Bubmorexa ITOK
P PPl https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOPE
[Tpaktuyeckas pabora Ne 5 mo reme
38 «IIpuroroBiieHne pacTBOpOB C bub6nuorexa IIOK
OTIpEeIETICHHO MacCOBO JoJei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonrtponsHas pabora Ne2 o Teme bubnuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cocTaB, KiIaccuduKaIus, bubnuorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonmydyeHnue 1 XUMHUYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX Bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bu6mmoreka [IOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XuMHYECKHE CBOMCTBA

bu6mmoreka [IOK

43
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarms, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne u XuMu4eCKHUe CBOMCTBA bubnuoreka IIOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMCHKIIATYPA,
46 CHOCOéI)II) I10JI )eHI/ISI XI/IMI/I‘-IZ(I:)KI/IG buGmorera I[IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOIiCcTBa
[IpakTuyeckas pabora Ne 6. Pemenne
47 AKCTIIEPUMEHTAIBHBIX 33124 110 TEME bu6nuorexa [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'enernueckas CBI3b MEXKIY K1aCCaMU bubnunoreka [IOK
HEOPraHWYECKUX COCIMHEHUN https://m.edso00.ru/00ad9a50
bu6mmoreka [IOK
49 O0001IeHNEe U cHCTEMATH3alIHs 3HAHUHI
H . https://m.edsoo.ru/00ad9ch2
KonTposabnas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa TTOK
“n P https://m.edsoo.ru/00ad9ela
COE€IUHEHUH
IIepBBIe MOMBITKY KiIacCU(PUKALINN
51 XI/II\I/)II/I‘ICCKI/IX DJIEMEHTOB ?IOHHTI/IG 0 bubmmorexa TIOK
' https://m.edso0.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuoauueckuii 3aK0H U
bu6mmoreka [IOK
52 [Tepunonnueckas cucTeMa XUMHUYIECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB 1. 1. MenzaeneeBa
b K
53 [Tepuopl, TPYMIIIBL, TOATPYIIITHI nomorexa L0

https://m.edsoo.ru/00ada52c¢
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Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
snaep. N3otomnbl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
55 aTOMOB 371eMeHTOB [lepuonnueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMHUYECKOTO
56 9JIEMEHTA 110 €r0 IOJ0KSHHIO B bubmuorexa [JOK
[Tepuonuueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenwue [leproandeckoro 3akoHa JIst
57 pa3BuTHsA HayKu U npaktuku. . 1. bubnuoreka [IOK
MeHeneeB — y4CHBIN, IEAAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEeKTPOOTPULIATETLHOCTH AaTOMOB bubnuoreka [IOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 "
OHHT XUMITCCKAd CRA3H https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMH4eCcKas bub6nuorexa IIOK
CBSI3b https://m.edso0o.ru/00adaab8
61 KoBasneHTHas HeNosIpHAs XUMUYeCKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoteka [IOK
62 C
TCHCHb ORHCIIeHIA https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEILHBIS bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKUCIHATENN U BOCCTAHOBUTEIHN bubmorexa [TOK
https://m.edso00.ru/00adb076
65 Kontponbnas padora Ned o Teme bubmmorexa [JOK
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((CTpOCHI/Ie aTroMa. XMMHYECKas CBA3b»

https://m.edsoo.ru/00adh486

66 PesepBHblit ypok. O6001IeHE U 1 bubnmoreka [JOK
CHCTeMaTH3aIvs 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6001IeHNE U 1 bub6nuorexa IIOK
CHCTEeMAaTH3alusl 3HaHUI https://m.edso0.ru/00ad9ch?2
68 PesepBHblit ypok. O6001eHNE 1 1 bubnuoreka IIOK
CHCTEeMAaTH3alusl 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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9 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kounrpoabusie | Ilpakruueckue
n/n Bcero u3y4eHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepnonrueckuit 3aK0H.

1 IIepnonnueckas cucrema 1 bubmuorexa LIOK
XAUMHUYECKHX 3jeMeHToB [{. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmuorexa [JOK
2 CBOMCTB XUMUYECKUX JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccugukanms 1 HoMeHKIaTypa 1 bub6nuorexa IIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buisl XuMHu4uecKkoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPUCTATINYECKUX PELIETOK https://m.edso0.ru/00adbac6
KonTponbnas padora Nel o reme

5 «[loBTOpEHUE u yrinyOiaeHue 3HaHHUH 1 1
OCHOBHBIX Pa3JIesioB Kypca 8 kimacca

6 Knaccudukanus XuMHuuecKkux 1 bub6nuorexa IIOK
peakLuil 10 pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHYECKOU

bu6mmoteka [IOK
7 peakuuu. [ToHsITHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEAKIIHAX
[ToHsATHE O XMMUUECKOM PaBHOBECHH.
bu6nuorexa [JOK
8 @DaxTOpHl, BAUSAIOLUINE HA CKOPOCTh 1

XUMHYECKOH PEaAKIMHU U IMMOJIOKCHHE

https://m.edsoo.ru/00adc28¢c
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XUMHYECKOT'O PAaBHOBECH A

OKHCINTENHFHO-BOCCTAHOBUTEILHBIE

bubmuorexa [JOK

9
peaxiuu https://m.edsoo.ru/00adcade
Teopus 3JIEKTPOITUTUUECKON
10 I/ICSO ua I/II/IpCI/IJIBHBIe U cia0ble buGmnorexa IIOK
a THATTHH. https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HMonurle ypaBHEHUS peaKIIUi Bubmrorexa LIOK
M peakit https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBAaHUI B CBETE IIPEACTABICHUN bubmoreia [JOK
pv A https://m.edsoo.ru/00add5d8
00 3JIEKTPOIMTHYECKOM TUCCOITUAITNH
XHUMHYECKHE CBOMCTBA COJIEN B CBETE
13 MIPEeACTaBIIEHUI 00 bubmnorexa IIOK
p . https://m.eds00.ru/00add8b2
AEKTPOIUTHUSCKOMN TUCCOITUAITTT
14 ITonsatue o rumponuse coiei bubmorexa 10K
b https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus bubmmorexa [IOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pelienue skciepuMEHTATLHBIX bubmaorexa [JOK
P https://m.edsoo.ru/00addbfa
3aau»
KourponsHas padora Ne2 o teme
17 <<3J‘ICII()T onHTHpquKaﬁ UCCOLAALNAA bubmmorexa HOK
p A HHALHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO01mas XxapakTepUCTHKA TaJIOTCHOB.
18 XHUMHUYECKUE CBOMCTBA HA IIPUMEDPE bubmmorexa TTOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposogopon. CossiHast KHCIIOTa, bubnuoreka [IOK
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XHUMHUYCCKUC CBOfICTBa, IIOJIYYCHHUE,

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

MIpUMEHEHUE
[TpakTrueckas padota Ne 2 mo Teme
20 «[lony4yeHue coysIHON KUCIIOTHI, bubmmoreia LIOK
H3yeH e 68 CROTCTE https://m.edsoo.ru/00ade348
Brruncnenus mo ypaBHeHUSAM
21 XUMUYECKUX PEAKIUH, €CIIU OJIUH U3 bubmnorexa IIOK
https://m.edso00.ru/00ade488
peareHToB JaH B H30BITKE
99 OO01mas xapaKTepUCTHKA YIIEMEHTOB bubnuoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AnnorponHbsie MOIU(PUKAIIIH CEPHI.
93 Haxoxzaenue cepbl 1 €€ coeIMHEHUN bubnuoreka [IOK
B npupojie. XUuMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo, CTpoeHue, bubnunoreka [IOK
¢bu3nyeckre 1 XMMHUYECKHE CBOWCTBA https://m.edso00.ru/00ade802
Oxcunpl cepbl. CepHasi KUCIIOTA,
25 ¢bu3nyecKkrne 1 XuMHUYECKUE CBOWCTBA bubmorexa OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE PEAKIINY, JICKAIIHIE B
OCHOBE NPOMBIIIUIEHHOTO CIIocoba
26 MOJIy4YEHUS] CEPHOI KUCIIOTHI. bubnuorexa IIOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIleu cpeibl COCTUHEHUSIMHU
cepbl
97 Brruucnenue MaccoBoil 40JIM BBIXO/1a bu6mmoteka [IOK
MPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO01mas XxapaKTeprUCTHKA JIEMEHTOB bubnmoreka [JOK
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VA-rpynnel. A30T, pacnpocTpaHeHue
B IIpupojie, punveckue u
XUMHUYECKHE CBOMCTBA

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

AMMuak, ero ¢puznyeckue u

bu6nmmoreka [IOK

29 XHMHYECKHE CBOMCTBA, MOJyYCHUE U
ye https://m.eds00.ru/00adf004
MPUMEHEHHE
[TpakTrueckas padora Ne 3 mo Teme
30 «ITonydyeHne ammuaka, U3y4eHUe ero bubmmorexa [IOK
o MY https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIIOTa, €¢ PU3NICCKUE U bubnuoreka [IOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJICH
aMMOHHS B Ka4€CTBE MUHEPATbHBIX

32 oOpeHmil. XUMUYIECKOe ’ bubmorexa [TOK
yAoop ) . https://m.edso0o.ru/00adf518
3arpsi3HEHUE OKPYKAIOIICH CpeIbl
COCTMHEHUSIMH a30Ta
®ocdhop. Oxeun pochopa (V) u

33 (pocg)o pHaH I(I/ICJ'I((I))Ta (b(bI/FI)BI/I(LIe)CKI/Ie u bubmorera IIOK

P . https://m.eds00.ru/00adf68a
XUMHUYECKHUE CBOWMCTBA, MOJTYYCHHE
Hcnonb3oBanue GocaToB B

34 KaueCcTBE MUHEPATbHBIX YIOOpEHUI. bubmuorexa [JOK
3arpsi3HEHUE MPUPOTHOMN CpEeIbI https://m.edsoo.ru/00adfc20
dbocdharamu
Yrnepon, pacnpocTpaHeHue B

35 pu I:)ne EI/ISI/EIeCKFI)/Ie U XUMHUYECKHE bubmorexa TIOK

PHPOAS. https://m.edso0.ru/00adfd9c
CBOWCTBa
36 Oxkcuapl yriaeposa, ux GU3nIecKue u bubnmnoreka [JOK

XHUMHUYECKHE CBOICTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHE MTPOBIIEMBI,
CBsi3aHHBIE ¢ OKcuaoM yrieposaa (1V)

37 VYronbpHasg KUCI0Ta B €€ COJIN bubmorera TIOK
https://m.edso0.ru/00ae006¢
[TpakTrueckas padora Ne 4 o Teme

38 "IlosryueHue yrieKucioro rasa. bub6nuoreka IIOK
KauecTBeHHas peakuus Ha KapOOHAT- https://m.eds00.ru/00ae027e
noH"

[TepBoHavasbHBIC TOHATHUS 00
bubmuorexa [JOK
39 OpraHUYECKUX BEIIECTBAX KaK O
https://m.edso0.ru/00ae054e
COCJIMHEHHSIX YIiIepoaa
40 KpeMunii u ero coeiuHeHus Bubmorexa ITOK
P https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Pemenue

a1 SKCIEPUMEHTAIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
«BakHenme HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCUHEHUS»

KonTponbnas padota Ne3 o reme
42 «Baxaenne HeMeTalllIbl U BX bubmorexa [TOK
https://m.edsoo.ru/00ae0e18
COCUHEHUS»
OO1as xapaKTepUCTHKA XUMHUIECKHIX
3JIEMEHTOB — METAJLJIOB.

43 MeTtannudeckas CBSI3b U bu6nuorexa [JOK
METaJUTNYECKast KPUCTAITAYECKAS https://m.edso00.ru/00ae103e
pemeTka. du3nyueckne cBOKWCTBA
METAJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUN PsijL

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edsoo.ru/00ael1156
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OO6mmwme crmocoOb! MOTyYeHUS
MmeraiuioB. CiuiaBel. BerauciieHus mo

45 ABHEHUAM XUMHUYECKUX PEAKIINI Bubmrorexa ITOK
M PeaKiuu, https://m.edso00.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJICPKUT
MIPUMECH
46 IlonsaTHe 0 KOPPO3UHU METAIIIOB bubmorexa HOK
pp https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47
Ienounpie MeTan bl https://m.edsoo.ru/00ael14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnunoreka [IOK
Kanus https://m.edsoo.ru/00ael14b2
49 Il{enr04HO3EMENBHBIE METAILIIBI — bu6mmoteka [IOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ae15e8
50 Baxueliniie coefuHEHNUS KAJIbLMS Bubmorexa ITOK
a H https://m.edsoo.ru/00ael15e8
51 O0001IeHrEe U CUCTEMAaTU3 AU
3HaHUH
59 JKeécTKoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
[IpakTuueckas padota Ne 6 o Teme
53 "YKeécTKOCTEL BOIBI 1 METOIBI €€ bubmmorexa TIOK
| A A https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bu6nuorexa [JOK
54 A 7|
JEOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBa OKCHIA U bubnuorexa IIOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK

https://m.edsoo.ru/00ae1d86
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OKCI/I,I[BI, TUAPOKCHUIBI U COJIN KEJIE3a

bu6mmoreka [IOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O606HvleHI/Ie U CUCTeMAaTH3alus
3HAHUU
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIBHBIX 3a/a4 110 TeEMe bubnmoreka [JOK
«BaxHennme MeTaibl U UX https://m.edso0.ru/00ae3de8
COETUHEHUS
Brrancnenus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUi, €CIIU OJHH U3
60 pearcHTOB JIaH B U30BITKE WIIN bu6mmoteka [IOK
COACPKUT MpuMecH. Beruncienus https://m.edso00.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TPOJYKTa
peakiuu
61 O60611vleHHe Y CUCTEMAaTH3AIHS
3HaHUU
Kontponsnas pabora Ne4 o Teme
62 «BaxHeinme MeTaibl 1 UX
COETUHEHUS
63 BemecTsa u maTepuaisl B bu6mmoreka [IOK
TIOBCETHEBHOM JKM3HHU YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XuMHUYecKoe 3arpsi3HeHue bub6nuorexa IIOK
OKpPY KaroLlEen Cpeabl https://m.eds00.ru/00ae4270
65 Ponb xumun B perienun bubnuorexa IIOK
HKOJIOTHUECKHUX MPOoOIeM https://m.eds00.ru/00ae4270
66 PezepBHblit ypok. O60011eHNE U bu6moreka [IOK
cHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O6006111eH e U bubnuoreka [IOK
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CHUCTCMAaTHU3al i 3HAHUI

https://m.edsoo.ru/00adb33c

68 PesepBHbIil ypok. O600meHne u

cucTeMaTu3anusd 3HaHUU

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

1. Yuebnuk. O.C. I'abpuensan, N.I'. Octpoymon, C.A. CinankoB. Xumus 8 Kiacc
M., IIpocBemenue 2023 r.

METOJIUYECKHUE MATEPHUAJIBI JISA YUUTEJA

1. I'abpuensn O. C., Bockoboinukosa H. I1., fmykoBa A. B. HactonbHast kaura

yautens. Xumus. 8 ki1.: Meroaudeckoe rocooue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., AmykoBa A. B. Terpaas 1y 1ab0opaTOPHBIX OMBITOB U

npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 kiacey.

M.: lpoda, 2022.

3. IN'abpuensn, O. C. Metoandeckoe nocodue k yueonuky O. C. ['abpuensna

«Xumus». 8 kiaace / O. C. I'abpuemnsa. — M.: JIpoda, 2021. — 1009.

4, T'abpuensa, O. C. Metoauueckoe nocodbue k yueonuky O. C. ['abpuensaa

«Xumusy». 9 xiaace / O. C. IN'abpuensa. — M.: JIpoda, 2021. — 108.

5. Xumusi: TexHojorndeckue kaptol K yueonuky O. C. 'abpuensna «Xumus. 8

KJjaccey»: metoauyeckoe nocooue / JI. 1. Acanosa. — M.: Jlpoda, 2020

6. Xumusi: TexHonorudeckue kaptel Kk yueoHuky O. C. 'abpuensna «Xumus. 9

Kjaccy: Meroandeckoe nocodue / JI. . Acanosa. — M.: lpoda, 2018

7. Xumus. 8 ki1.: KoHTposibHBIC U TTpOBEpOUHbIe paboThl K yueOHuky O. C.

INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YakoBa u

ap. - M.: Ipoda, 2022. nanubie



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmuorexa IIOK https://m.edsoo.ru/00addfe2
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