MUHHUCTEPCTBO NPOCBEUEHUSI POCCUNCKOM OEJAEPALIMU
MunncTeperBo oGpasoBanus u Haykn Aartaiickoro Kpas
Komuter no o6pasosannio Kpyruxunckoro paiiona

MKOY "Toaranckas COII"

PACCMOTPEHO COI''TACOBAHO YTBEP}KIIEHO

MEeTOANYECKOEe Meronmnyeckuii coset IlupexTop %o 4,7

o0beiHeH e /[ " Pe 1 ¥
Py MO s e —"—’fﬁ’vpr,w AR —
YKOBOJHTEIIb Conoayxuna T.M. ¢ Wcakopa E.B.
}//Z 12 ¢c¢,/’ [IpoTokon Ne5 ot «28» 08 ﬂpnkaz ,N054 oT 429508 23

23r. I. . 48
l[p()lUI\HHa E.A. a

[Tporokon Nel ot «25» 08
23r.

PABOYASI TIPOI'PAMMA
(ID 579369)

y4edHoro npeamera «Xumus. Basosbiii YPOBeHb»

Ans obyyaroruxcs 8 — 9 kmaccos

¢. loaranka 2023



MHHOACHUTEJIbHASA 3AIIMCKA

[IporpaMma 10 XMMHUHM Ha YPOBHE OCHOBHOTO 00I1Iero o0pa3oBaHUS
COCTaBJIcHAa Ha OCHOBE TpeOOBaHWK K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTebLHOM MPOrpaMMbl OCHOBHOTO 0OIIET0 00pa3oBaHMsl, TIPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE (QenepabHOM paboyell MPOrpaMMBI
BOCITUTAHHS M ¢ Y4ETOM KOHIICTIIIMHU TIPEMOoAaBaHusl y4eOHOTO MpeaMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit deneparuu.

[IporpaMma 1o xXuMuK Ja€T TMPEACTABICHHE O IESIX, OOIIEH CTpaTeruu
oOydeHMsi, BOCIUTAHHUA W PAa3BUTUSA OOYYAIOIIMXCA CpEICTBAMH Y4eOHOTO
npeIMera, yCTaHABJIMBAaCT  00s3aTeNIbHOE  TPEIAMETHOE  COCpIKaHHe,
npeaycMaTpuBaeT pacmlpeiesieHne €ro Mo KiaccaM U CTPYKTYPUPOBAaHUE II0
pasjienaM W TeMaM TpPOrpaMMBblI 10 XHUMHH, ONPEACIIeT KOJUYECTBEHHBIC H
Ka4eCTBEHHBIC XapaKTepPUCTUKU COJIep KaHus, PEKOMEHTyEMYIO
MOCJICIOBATCIbHOCTh  M3Y4CHUS XHMHH C Y4ETOM  MEKIPEIMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM Y4eOHOTO  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOyJarmuxcs, OMpeAeiIIeT BO3MOKHOCTH TpeaMera Ui
peanm3anuu TpeOOBaHWM K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM
MpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMWs, a TakKe TPeOOBaHUN K
pe3yibTataM 00y4YeHUsI XMMUHU Ha YPOBHE IIeJie M3yueHus MpeMeTa U OCHOBHBIX
BUJIOB y4E€OHO-TIO3HABATEIILHOW NEITEILHOCTH OOYYAOIIErocs IO OCBOEHHIO
y4e0HOTO COJIepIKAHUS.

3HaHWE XHMHH CIY)KUT OCHOBOW il (DOpMHUPOBAHUS MHPOBO33PEHUS
00ydJaromierocsi, ero NpeaCTaBJICHUH O MaTepHATbHOM EIMHCTBE MHPA, BAKHYIO
ponbp urparoT (GOopMUpPYEMBIE XMMHEW MPEACTaBICHUS O B3aWMOIIPEBPAICHUIX
SHEPTUU U 00 HSBOJIIOIIMU BEIIECTB B MPHUPOAE, O MyTIX PEIICHUS TIOO0ATbHBIX
npoOJieM YCTOMYMBOTO PAa3BUTHSI YEIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM,
MUIIEBON 1 YKOJOTHIECKON O€30TIacHOCTH, MPOOJIEM 3PaBOOXPAHCHHUS.

N3yyenue xumuu:

CIIOCOOCTBYET  peaiv3alliii  BO3MOXKHOCTEH  JJII  CaAMOPa3BUTHA U
dbopMuUpOBaHUS KyJIbTYphI JUTHOCTH, €€ 001IeH U (PyHKITMOHATLHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHUE MBINDICHUS M TBOPYECKUX CIIOCOOHOCTEH
OoOydJaronmxcsi, HAaBBIKOB HMX CaMOCTOSTEIbHOW Yy4eOHOW JeATEIbHOCTH,
OKCIIEPUMEHTAIIbHBIX ¥ HWCCJIECIOBATeIbCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCETHEBHOM )KM3HHU, TaK U B PO (PecCHOHATILHOM e TEebHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIUICHNS, 3aKJIaJbIBACT OCHOBBI
IIEJIOCTHOTO B3IJISA/1a HA €IMHCTBO TIPUPOJIBI M YEJI0OBEKA, SIBIISICTCSI OTBETCTBEHHBIM
ATaroM B (JOPMHUPOBAHUH €CTECTBEHHO--HAyYHOW IPAaMOTHOCTH 00 yUJarOIIUXCS;



CIocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO -
-HAYYHBIM 3HAHUSM, K IIPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B DKOJOIMYECKOE
oOpa3zoBaHue 00yJaroImuXCsL.

JlanHple HampaBlieHUS B OOYYEHHHM XUMHH OOECTICYMBAIOTCS CHEIUPUKON
ColepXaHusl  ydeOHOrO  TpeaMeTa, KOTOphIM  SBISETCS — MeJarorudecKu
alanTUPOBAaHHBIM OTpaKEHHUEM 0a30BOM HAYKW XUMHH Ha ONpeIeIEHHOM dTarne €
pa3BUTHSL

Kypc xumun Ha ypoBHE OCHOBHOTO OO0IIEr0 0Opa3oBaHMsI OPUCHTHPOBAH Ha
OCBOCHUE OOYJaIOUIMMUCS CUCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XUMHUHU, OCHOB
HEOPraHMYECKOW XMMHUHA M HEKOTOPBIX OTHAEIbHBIX 3HAYUMbBIX MOHITUH
OPraHMYECKON XUMHH.

CtpykTypa coaepikaHusi IporpaMMbl M0 XUMHHU C(HOpPMHUpPOBaHA HAa OCHOBE
CHCTEMHOTO Tonaxona K €€ m3ydeHnro. ComeprKaHue CKIAJIBIBACTCS U3 CHCTEMBI
MOHSATHUM O XUMHUYECKOM BJIEMEHTE M BEIIECTBE U CUCTEMbI TIOHITUIA O XUMUYECKOM
peakiuu. (O0e O3TU CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIIMITY
MOCJIEIOBATEILHOIO Pa3BUTHUSI 3HAHUK HAa OCHOBE TEOPETUUYECKUX IMPEACTABICHUN
pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunonnueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHU;

— YYEHHS O CTPOCHUM aTOMA U XMMHYECKOU CBA3H;

— TPEACTABICHUH 00 DIIEKTPOJIUTUYECKOW JUCCOLMAIIMM BEIIECTB B
pacTBOpax.

Teopetnueckue 3HAHUS PAcCMATPUBAIOTCI HA OCHOBE HAMIIMPHUYECKHU
MIOJTy4€HHBIX ¥ OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHS K JIpyroMy, BBINOJIHSASA (YHKIUKA OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEW MPAKTUYECKOrO MPUMEHEHHUS U TOJy4YEHUS
M3y4acMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XUMHM  CHOCOOCTBYeT  (OPMUPOBAHUIO
MPEJCTABIICHUS] O XUMHYECKOW COCTABJISIIOIICH HAyYHOU KapTUHBI MUPaA B JIOTHKE
€€ CHCTEMHOW MPHUPOJbI, IIEHHOCTHOIO OTHOIICHHWS K HAyYHOMY 3HAHUIO H
METOJIaM TO3HaHUSl B Hayke. M3ydueHne XWMHUHM MPOUCXOJIUT C MPUBJICUECHUEM
3HAHUM M3 paHee M3YYEHHbIX YYEOHBIX MpeaMeToB: «OKpyxaroumid Mup»,
«buomnorwusa. 5—7 kiacce»» U «Pusuka. 7 Kiaaccy».

[Ipy wu3ydYeHUM XUMUU MPOUCXOJUT (HOPMHUPOBAHHWE 3HAHUA OCHOB
XUMUYECKON HAyKH Kak 00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIIbHOCTU YE€JIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJbTYpHI.
3agadya y4eOHOTO mpeameTa COCTOUT B (POPMHUPOBAHUU CUCTEMBl XUMUYECKUX
3HAHUN — BaOKHEUIMX (DaKTOB, MOHATUHN, 3AaKOHOB U TEOPETUUECKUX TOJIOKECHHM,
JOCTYIHBIX O00O0OIIEHNI MHUPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B



OpUOOIIEHUM K HAy4YHBIM METOJaM I[IO3HAHUSA TMPU HU3YYCHHUU BEIECTB M
XUMUYECKUX peaklni, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUM U
UX TPUMEHEHUM B Y4E€OHO-IIO3HABATEIBHOM M Y4E€OHO-HCCIEN0BATENbCKON
NeSITEeTbHOCTH, OCBOCHHWM MpaBHJ O€30MacHOrO OOpallleHus C BEIIECTBAMH B
IIOBCETHEBHOM KU3HMU.

[Ipn M3yyeHnH XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BAKHOE
3HaYEHHE MPUOOPENN TaKKe IeIH, KaK:

— (GopMHUpPOBaHME MHTEJIEKTYaJbHO pPa3BUTON JIMUHOCTH, TOTOBOM K
caM000pa30BaHMI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHIO PELICHUMH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOy4eHMs] Ha CHCTEMAaTW4YecKoe MpPHUOOIICHHE
oOydJaronmxcsi K CamMOCTOSITENIbHOW IMO3HABATEILHOW JIEATEIbHOCTH, HAYUYHBIM
METOJIaM TMO3HaHUs, (GOPMHUPYIOUMM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecmicueHne yCI0BUM, CITOCOOCTBYIOIMIMX MPUOOPETCHUIO 00yJaFOIIMICS
ONbITa Pa3HOOOPA3HOM MEATENbHOCTH, TO3HAHUS M CAMOIIO3HAHUSI, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOLUMX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHBIX BUJIOB JIEATEILHOCTH;

— ¢opmupoBanue oOmEel (QYHKIMOHATHHOM ¥  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCIIE YMEHUH OOBICHATh M OLIEHUBATH SIBJICHUS
OKpPY’KAIOIIETO MHUpPA, WUCTOJNB3YS 3HAHHUS W OMBIT, MOJYYEHHbIE MPU W3y4YEHHUH
XUMUH, TPUMEHATh MX MPU PEUIeHUH Mpo0JeM B TMOBCEJHEBHOM KIBHU U
TPYZIOBOM JAEATENbHOCTH;

— (QopmupoBanne y o0OydYarOUMXCsl T'yMaHUCTHUYECKUX OTHOILEHHH,
NOHUMAHUS IICHHOCTH XWMUYECKUX 3HAHUW i1 BBIPAOOTKU SKOJOTHICCKU
LEJIeCOO0OPa3HOro MOBEACHUSI B OBITY M TPYAOBOM JAESATEIBHOCTH B LEISIX
COXPaHEHUsI CBOETO 3710POBbsI U OKPYXKAIOIIEH PUPOJHON CPEIbL;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CTIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUI0 Ha OCHOBE YCBOGHMS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(uiIsi U HAMpaBJICHHOCTH AaIbHEHIIIEro
0o0y4eHus.

OO6miee yuCIO YacoB, OTBENEHHBIX I HU3YYCHHs] XUMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pazoBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIen0), B 9 kimacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEPKAHUE OBYYEHUA

8 KITIACC

IlepBoHaya/ibHbIe XMMUYECKUE MTOHSITHS

IIpenmer xumuun. Posb XUMHUM B JKU3HM 4YelIOBEKa. XUMUSI B CUCTEME HayK.
Tena u BemecTBa. duznMueckue CBONCTBA BEMIECTB. ArperatHoe COCTOSHHUE
BemecTB. [loHATHE O MeTo/Max MO3HAHWS B XUMHUHU. UHCTHIC BEIIECTBA U CMECH.
CnocoObl pa3IeJIeHHs] CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHYECKHE 3JeMEHThl. CUMBOJIBI XHUMHYECKUX
aneMeHTOB. [IpocThie U CI0KHBIE BEMIECTBA. ATOMHO -MOJICKYJIAPHOE YUEHUE.

Xumudeckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKkOH TMOCTOAHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAs aroMHas Macca.
OTHocuTeNbHas MOJIEKYJIsIpHass Macca. MaccoBasi JI0J1sl XMMUYECKOTO DJIEMEHTA B
COEIMHEHHH.

KomnuecTBo BemectBa. Mosb. MossipHas Macca. B3auMocCBsI3b KOJIMUECTRBA,
Macchl W 4YHCIA CTPYKTYpHBIX €IMHHUIl BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCAUHEHUN.

OU3NYECKUE U XUMUYECKHUE ABJICHUS. XUMHUYECKasi peakuusi U €€ MPU3HaKU.
3aKoH COXpaHEHHUS MacChl BemecTB. XuMmuueckue ypaBHeHus. Kiaccuduxarms
XUMUYECKUX PEaKIni (COSTUHEHNS, Pa3JIOKEHHs, 3aMEITICHHsI, 0OMEHa).

Xumuueckuii Ixcnepumenm :

3HAKOMCTBO C XMMHUYECKOW TMOCYJI0H, TpaBUjIaMHu paboOThl B JJabOpaToOpuu U
npuéMaMu OOpaIieHus ¢ J1adopaTopHBIM 000pYIOBAaHMEM, U3YUCHHE M OTTHMCAHHE
(GU3UYECKUX CBOWMCTB 0Opa3OB HEOPTraHWYECKHX BEIISCTB, HAOJIOICHUE
¢busnueckux (TUIaBJICHHWE BOCKA, TasHUE JbJa, pacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJIEHCAIMSl BOAbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEIHOM TPOBOJIOKH, B3aMMOJICHCTBUE MeJla ¢ KUCIIOTOM) SBIICHUH, HAOIIIOICHUE 1
ONUCAHUE TMPU3HAKOB MPOTEKAHUS XMMHUYECKUX PEaKlMil (pa3yioKeHue caxapa,
B3aUMO/ICHCTBHUE CEPHOM KHCIIOTHI C XJIOPWIOM Oapusi, pa3joKeHUE TUAPOKCUaA
menu (1) mpu HarpeBaHum, B3aMMOACHCTBHUE XKese3a ¢ pacTBopoM coim menu (11),
U3Yy4YEHHE CIOCOOOB pa3/iesiecHUus CMECei: C OMOIIbI0O MarHuTta, (hUIbTPOBAHUE,
BBITIApUBAHUE, JUCTUULLNA, XpoMarorpadus, MpoBeIeHNEe OUYNUCTKH TIOBapEHHOM
CONMM, HAOMIOJIECHWE W  OIMCAaHUE  PE3YJbTaTOB  TNPOBEACHUS  OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JlaHUE MOJENIEH MOJICKYI
(ImapocTepKHEBBIX).

BaxuHeiue npeacTaBUTe M HEOPraHMYECKUX BEIIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 3ieMeHT U mpocToe
BelecTBo. Haxoxaenue kuciopona B Tpupojae, (MBUYSCKHE W XUMHUYECKHE
cBoiictBa (peakumu ropenus). Oxcuawl. [lpumeHenuwe kuciopoaa. CrocoObl



MOJIy4CHUsI KHUCIIOpoJa B Jlaboparopud W MPOMBIIUIEHHOCTH. KpyroBopoT
kuciopona B mpupoae. O30H — auIoTpoITHas MOAUGUKAITUS KUCIOPO/Ia.

TennoBoit 3¢ddexT XUMUYECKON peakiu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- M SHIAOTEPMHUECKHE pEaKIMHU. TOIUIMBO: Yyrojb M METaH. 3arps3HEeHUe
BO3/lyXa, YCHICHHE MapHUKOBOT0 3 (dekTa, pa3pyIieHue 030HOBOTO CJIOSI.

Bomopon — snemeHT M mpocTtoe BemecTBo. Haxoxknenwe Bomopona B
npupone, (QuU3MUECKHMEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
noJjydyeHusi. KucioTel u conm.

MouisipHbiil 00bEM ra30B. Pacuérbl Mo XUMHUYECKUM YpaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma kak pactBopurens. PacTBOpEL.
HaceplllieHHbIE W HEHACBHIIIEHHBIE PACTBOPHI. PacTBOPUMOCT, BENIECTB B BOJE.
MaccoBas 10Ji1 BEIIECTBA B PaCTBOPE. XUMUYECKUE CBOMCTBA BOABL. OCHOBaHUS.
Ponb pacTBOpoB B mpupoAe U B XKU3HU 4YernoBeKka. KpyroBopoT BOJibI B NPUPOZE.
3arpsi3HeHre NPUPOAHBIX BoA. OXpaHa U OUHUCTKA NPUPOIHBIX BO/I.

Knaccudukaims Heopranmdeckux coeauHeHuil. Oxcunpl. Knaccudukanus
OKCHIOB:  coJieoOpasyromme  (OCHOBHBIE,  KHCJIOTHbIE, aM(OTEpHBIE) H
HecosieoOpasytonme. HomeHknarypa oxcugoB. Puznueckue MU XUMHYECKHE
CBOMCTBa OKCHJIOB. [losydueHne okcuaoB.

OcnoBanus. Kiaccudukarusi oOcHOBaHUN: WIENOYM M HEPACTBOPUMBIC
ocHoBanusi. HomeHknarypa ocHoBaHuil. Du3nMyeckue U XUMHYECKUE CBOMCTBA
ocHoBaHuil. [losyuyenne oCHOBaHUM.

Kucnotel. Knaccudukanus kucior. Homenknarypa kuciot. Ouszuueckue u
XUMHUYECKHE CBOMCTBA KHUCJOT. Psn aktuBHOocTH MetawioB H. H. bekerosa.
Ilonyyenue KucIor.

Comu. Homenknarypa coneil. Ouznyeckne U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eneTnueckas CBSI3b MEXY KJIaCCaMH HEOPTAHWY €CKUX COEIUHEHUM.

Xumuueckui ykcnepumenm

KaYECTBEHHOE OIPENEIIEHUE COJAEPHKAaHUA KUCIIOPO1a B BO3yXe, MOJy4YECHHE,
coOupaHue, paclo3HABaHUE M M3YyUYEHHUE CBOMCTB KHUCJOpOJa, HaOJIoneHue
B3aUMOJICCTBUA BELIECTB C KUCJIOPOJOM U YCJIOBHUS BO3HHMKHOBEHUSI U
MpeKpamieHus TopeHust (Mokapa), O3HAKOMJICHHE ¢ O0Opa3llaMu OKCHIOB |
OTNHMCaHUE WX CBOMCTB, TMOJy4YeHHE, COOMpaHHWe, pACTOo3HABAHUE U U3YdEHHUE
CBOMCTB Bojoponaa (ropenue), BzammMojeiicTBre Bogopoaa ¢ okcumom menu (11)
(BO3MOYKHO WCIIOJIb30BaHHUE BHACOMATEPHATIOB), HAOIOeHHE 00pa3lioB BEIIECTB
KOJIMYECTBOM | MOJIb, UCCIENOBaHHE OCOOEHHOCTEH pacTBOPEHUS BELIECTB C
Pa3JIMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHON
MAacCOBOM JIOJIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJICVCTBUE BOJIbI C METAJUIAMU
(HaTpyeM ®W KajubllieM) (BO3MOYKHO  WCIIOJIb30BAaHWE  BHUEOMaTEPHAIIOB),



UCCJIeIOBaHWE OOpa3LOB HEOPTaHWYECKHX BEIIECTB PA3JMYHBIX  KIIACCOB,
HaOJII0/ICHHEe U3MEHEHUsS] OKPACKH MHAMKATOPOB B PACTBOpPAX KUCJOT U ILEJIOYEH,
u3ydyeHue B3aumojencTBus okcuaa menu (ll) ¢ pacTtBopoMm cepHON KHCIOTHI,
KHCJIOT C METaUlaMH, pPEaKUUMd HEUTpaIM3alHH, IOJy4eHUE HEPaCTBOPUMBIX
OCHOBAHWM, BBITECHEHUE OJHOIO0 METAUIa JAPYIMM M3 PacTBOpPA COJIM, PEIICHUE
DKCIEPUMEHTAIBHBIX 3aad M0 TeMe «BaxHeulmme Kiacchl HEOPraHWYeCKUX
COCIMHECHUID).

Iepuoanyeckuit 3akoH u Ilepuomuuyeckass cucreMa XUMHYECKHX
yieMeHTOB JI. U. MenaeaeeBa. CtpoeHue aToMoB. XUMHMYECKasi CBS3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIuu

[lepBble MOMBITKM KIACCU(PUKAUUM XUMHUYECKUX 3yeMeHTOB. [lonsatue o
IpYINIax CXOJHBIX JJIEMEHTOB (ILEJIOYHBIE M IIEIOYHO3EMENbHBIE METAILIbL,
raJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00Pa3yt0T aM(OTEPHbIE OKCHUIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. lleproauueckas cuctema XUMUYECKHUX DJIEMEHTOB /.
.  MenneneeBa.  KopoTkonepuonHas ©  JJIMHHONEpUOAHAs  (HOpPMBI
ITeproanueckoit cuctembl xumuaeckux 3ieMeHToB . M. Menneneesa. Ilepuoast
U rpynnsl. PU3NYECKUd CMBICH TOPSIKOBOTO HOMEPA, HOMEPOB IEpUOJA H
CPYIIBI 3JIEMEHTA.

Ctpoenue aromoB. CoctaB aTOMHBIX saep. M3oTomnsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX  000J04YeK aroMOB mepBbIX 20 XMMHUYECKUX DIIEMEHTOB
Ilepuonnueckoint cuctemsl [[. M. MenneneeBa. XapakTrepucTuKka XUMUYECKOIO
aJIeMeHTa 1o ero rnoJioxxenuto B [lepunoanueckoii cucreme /1. . Menneneesa.

3aKOHOMEPHOCTA M3MEHEHUsI paJhyca arOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB TI0 TPYIIIAM U IIEPUOJAM.

3Hauenue lleprnognueckoro 3akoHa u [leproauaeckoi CUCTEMBI XUMUAY ECKUX
JIEMEHTOB JUIA pa3BUTHA Hayku U npaktuku. J[. WM. MenpaeneeB — y4€Hbli U
rpakJIaHVH.

Xumuyeckass cBi3b. KoBaneHTHast (MojisipHasi M HEMOJISIpHAsA) CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUYECKUX 3IEMEHTOB. IOHHAasA CBS3b.

Crenenp  okuciieHUs.  OKUCIUTEILHO--BOCCTAHOBUTEIIbHBIE  PEAKLUU.
[Ipouecchl OKUCIIEHUST U BOCCTaHOBIEHUS. OKHUCIUTEN U BOCCTAHOBUTENH.

Xumuueckui ykcnepumenm

u3ydeHre oOpasloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOCHCTBHE
TUAPOKCUAA LMHKA C PacTBOPAMM KHCJOT M ILIENOYEH, IMPOBEIECHHUE OIIBITOB,
WUTIOCTPUPYIOIIMX —~ MPUMEPBl  OKUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMIA
(ropeHue, peakluu pa3yioKeHUsl, COSAUHEHUS ).

Mesxcnpeomemmnule céasu



Peanu3zanus MEXNpeAMETHBIX CBSI3€W NPU M3YYEHUM XMMHHM B 8 Kiacce
OCYIIECTBISIETCS. 4epe3 MCIMOJb30BaHME KaK OOIIMX EeCTeCTBEHHO-HAYYHBIX
NOHATUM, TaK U MOHATUH, SIBJSIIOLIMXCS CUCTEMHBIMU JJISI OTAEIbHBIX MTPEAMETOB
€CTECTBEHHO-HAyYHOTO LIMKJIA.

OO61me ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIM (akT, runoresa, TeOpus,
3aKOH, aHalW3, CHUHTE3, KiIacCu(uKauus, TMEePUOANYHOCTb, HAOIIOICHHUE,
DKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJIICHUE.

@usnka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOMbl, PAJAUOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUUYECKHUM 3aps]l, BELIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHHE BEILIECTBA, a3, (PM3UUECKUE BEIMYWHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TUIAHETBI, 3BE3 b1, COHIIE.

buosnorus: poTocunres, npixanue, 6uocdepa.

['eorpadusa: armocdepa, rugpochepa, MHUHEpaibl, TOPHBIE IOPOIbI,
IIOJIE3HBIE UCKOIIAEMbIE, TOILJIMBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBO M XMMHYeCKAsi peaKuusl

[lepnoanueckuii 3akoH. lleproanueckas cuctema XUMUYECKHUX JJIEMEHTOB /.
N. MenneneeBa. CtpoeHue aTroMoB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOVCTB
XUMHUYECKUX DJIEMEHTOB TEPBBIX TPEX TNEPHUOJOB, Kalus, KalblMs M UX
COCIMHEHH B COOTBETCTBHHM C IIOJIOKEHHEM 3JEMEHTOB B llepuoanueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BemecTBa: BUAbl XMMHYECKOW CBSI3U. THIBI KPHUCTAUIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUINA KPUCTALUIMYECKOUN PEIIETKN U
BUJIa XUMHUYECKOM CBSI3M.

Knaccuduxaiyss 1 HOMEHKIaTypa HEOPTAHUYECKUX BEUIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJACCAM HEOPraHUYECKUX
COEIMHEHM, TeHETUYECKAsA CBS3b HEOPTAaHUYECKUX BEILIECTB.

Knaccuduxanuss XaMUaecKux peakiui o pa3JiMuHbIM MpU3HaKaM (1Mo 4uciTy
U COCTaBy Y4YacTBYIOUIMX B pEaKLUMU BEIIECTB, MO TEIUIOBOMY 3(]dekTy, 1o
U3MEHEHHUIO CTEMEHEH OKHUCIICHUS XMMHUYECKUX 3JIEMEHTOB, 10 0OpaThuMOCTH, IO
Y4acTUIO KaTaln3aTopa). DK30- U SHAOTEPMHUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsitue o ckopoctu xummdeckoil peakuuu. Ilonstre o0 oOpaTUMbIX U
HEOOpaTUMbIX XUMUYECKHUX peakiusax. [IoHaTHe 0 TOMOTEHHBIX U TeTePOTeHHBIX
peakuusax. I[lonatue o karammse. Ilonsatre o xumuyeckoM paBHoBecuu. DakTopsl,
BIIMSIFOIIME HA CKOPOCTh XHUMHUYECKOW PEAKIMH M IOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIIMTENILHO-BOCCTAHOBUTENILHBIE ~ PEAaKIMM,  AJICKTPOHHBIN  OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTEIBHOM  PEAKLHUU. CocTaBnenne  ypaBHEHUU



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM €  HMCIOJIB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust 31MEKTPOIUTUUECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Karnonsl, aHMOHBI. MeXaHuW3M IUCCOLMALMU BEIIECTB C PAa3JMYHBIMA BHIAMH
xuMudeckoi cBs3u. Crenens nuccounanyy. CUabHbIE U CIa0ble SJIEKTPOJIUTHI.

Peakuny noHHOro 0OMeHa. YCIlIoBUS MPOTEKAaHUSI PEAKLM MOHHOTO OOMEHa,
NOJIHBIE W COKpalI€HHbIE HWOHHBIE YpaBHEHMs peakuui. CBOWCTBA KHCIIOT,
OCHOBaHMA M COJIeM B CBETE IMPEACTABICHUNA OO0 3JIEKTPOJIUTUUYECKOU
nucconuainmu. KauecTBeHHbIe peakiiuu Ha HOHBI. [loHATHE O rHapoIM3E CoMNei.

Xumuueckuii IKcnepumenm .

O3HAaKOMJICHUE C MOJEISIMU KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAIOB UM HeMeTauloB (rpadura M anMasa), CJOKHBIX BEILECTB
(xJlopuaa HaTpusi), UCCIECAOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOM peakuuu
OT BO3JEHUCTBUS PA3JIMUHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPOIPOBOIAHOCTHU
pPacTBOPOB BEUIECTB, IPOLIECCA JUCCOLMALMU KHUCJOT, LIEJIOYEd M COJIEU
(BO3MOKHO  HKCIIOJIb30BAHME BHAECO MATEpHUAJIOB), TPOBEICHUE OIbITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKKM  NPOTEKaHWs  pEaKkUUid HMOHHOIO  OOMEHa
(oOpa3zoBaHuMe ocajka, BbIJEI€HHE Ta3a, o0O0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMN
(ropeHue, peakluuy pa3jokKEeHHs, COCAUHEHUS ), pacIIO3HABaHUE HEOPraHUYECKUX
BEIIECTB C MOMOIIBI0 KAUYECTBEHHBIX pEAKIMHA Ha HOHBI, PELICHUE
DKCIIEPUMEHTAIILHBIX 3a1a4.

HemeTasuibl M MX COeIMHEHUA

OO6mras xapakTepucTuka raigoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okuciieHus. CTpoeHue u (U3NUEeCKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XMMHWYECKHME CBOMCTBA Ha IpUMEpPE XJopa
(B3aMMOZIECTBUE C MeETaUIaMM, HEMeTajulaMu, IieroyaMu). XJIOpOBOJOPO/.
CoJisiHasE KUCIIOTa, XUMHYECKUE CBOWCTBA, MOJy4YEHHE, NMpUMEHeHue. [leicTBue
XJIOpa U XJIOPOBOAOPOJIAa HAa OPraHU3M 4YeJlOBeKa. BakHeumme XJIOpuAbpl U KX
HaXOKJICHUE B MPUPO/IE.

OO6mras xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHue u (U3NUEeCKUe CBOWCTBA
MPOCTHIX BEILIECTB — KUCJIOPOJia U Cepbl. AJUIOTPOIIHBIE MOAUDUKAIIUU KUCIOPOIa
U cepbl. XUMHYECKHUE CBOMCTBa cepbl. CepoBOJOPOJ, CTpOEHUE, (U3UMIECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KaK NPEACTABUTENM KHUCIOTHBIX OKCHJIOB.
CepnHas kuciota, GU3MUECKHE ¢ XUMHUYECKHE CBOMCTBa (0OmmMe Kak
OpeICTaBUTENs Kjlacca KHCIOT U crenuduueckue). XUMHUUECKHE pPEaKIuy,
JeXallde B OCHOBE MPOMBIIUIICHHOTO CIOcO0a TMOJMYy4YEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoid KUCIOThI. CoM CEpHOM KUCIIOThI, KAYECTBEHHAS! PEAKIIMs Ha



cynmb(dar-non. HaxoxxmeHnue cepbl U €€ COEAMHEHUN B TPUPOJIE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeapl COECAUHEHWSIMH Cepbl (KHCJIOTHBIE JIOXKAH,
3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLECHHUS.

OO6mmas xapaktepuctuka 3meMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbBIE CTENEHH OKHCJIEHHA. A30T, pacCIpOCTPAaHEHHE B MPHUPOJE,
duznueckue u xXuMHueckue ceoiictea. KpyroBopot a3ora B npupoae. AMMHAK, €0
du3nyecKkre 1 XMMUYECKUE CBOMCTBA, NOJTyueHue u mpumenenue. CoJiu aMMOHUS,
uXx (pU3NYECKUe U XUMUUECKHe CBOUCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBbl aMMOHUS. A30THas KUCJIOTa, €€ MOJIydeHue, (PU3MUECKHEe M XUMHYECKHUE
cBoiicTBa (0OIME Kak TMPEACTaBUTENS Kiacca KHUCIOT W CHEIU(PUIECKUR).
Hcnonb30BaHWE HUTPATOB M COJIEH aMMOHUS B KauyeCTBE MMHEPAIbHBIX
ynoOpeHnidi. XuMHUYECKO€E 3arps3HEHUE OKPYKAOILEH Ccpeibl COEIMHEHUSIMU a30Ta
(KMCJIOTHBIE JOXAM, 3arps3HEHUE BO31yXa, MOYBbI M BOAOEMOB). Docdop,
ajuoTponHble Moaudukauu (ocdopa, PU3UUECKHME M XUMHYECKHE CBOICTBA.
Oxkcun docdopa (V) u docdopHas kuciiota, GU3UUeCKre U XUMUYECKHUE CBONCTBA,
nosyuenue. McnonbzoBanue GpocaroB B Ka4ECTBE MUHEPAIBLHBIX YI00pEHUM.

OO6uras xapakrepuctuka 31eMeHTOB |VA-rpynnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKUCJEHHUA.  YTJEpOoHd,  aUIOTPOIHBIE
Moau(UKalMK, pacnupocTpaHEHHEe B MOpHUpoae, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopbuus. KpyroBopot yriepoaa B npupoae. OKCHUIIbI YIiiepoaa, ux
busznueckue u XUMHUYECKUE CBOMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYCHHUE U MPHUMEHEHHUE. DKOJOTMUECKUE NPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (1V), rumote3a Tr00aJIbHOTO TMOTEIUICHUS KJIMMaTa, MHapHUKOBBIM
¢ dexT. YrosbHasg KUCIOTa U €€ COJIM, UX (PU3NYECKHE U XUMMUYECKUE CBOMCTBA,
noJiyueHue U npumeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanre kapOOHATOB B OBITY, MEIULIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SUCTBE.

[lepBoHauaabHbIEC MOHATUS 00 OPTAHWUECKUX BEIIECTBAX KaK O COCAUHEHMSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTHIIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[lpupoaHble MCTOUHMKH YTIEBOAOPOJOB (yrojb, MNPUPOAHBIA Tra3, HedTh),
OPOAYKThl UX TepepaboTku (OEH3WH), UX POJIb B OBITY M MPOMBIILIIEHHOCTH.
[lonsiTue 0 6GMOJIOrMUECKU BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yrieBojaax — U Ux
poaM B OKM3HM UeJoOBeKa. MarepualibHOE€ €IUHCTBO OpPraHMYECKUX U
HEOPTaHUYECKUX COCAUHECHU M.

Kpemuuii, ero ¢usmdeckue M XMMHUYECKUE CBOMCTBA, IOJy4Y€HUE U
npuMmenenre. CoeauHeHuss KpeMHus B mpupoge. OOmme mnpeacTaBieHUus 00
okcune kpemuus (IV) m xpemuueBoi kucnore. CWIMKaThl, UX HCTIOJIB30BAaHHE B
OBITYy, B MPOMBIIUICHHOCTU. BaxkHelile cTpouTeIbHbIE MaTepuaibl: KEpaMUKa,



CTEKJIO, IIEMEHT, OeTOH, kenae300eToH. [IpoOieMbl Ge30macHOro MCIOIB30BaHUS
CTPOUTENBHBIX MATEPUATIOB B MIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm

u3ydeHne oOpa3loB HEOPTAaHMUECKUX BEIIECTB, CBOWCTB COJITHON KHUCIIOTHI,
MPOBECHUE Kau€CTBEHHBIX PEAKIMIA Ha XJIOPU-UOHBI U HAOJIIO/ICHHE TPU3HAKOB
UX TPOTEKaHUs, OMbBITHI, OTpaXaronme (PU3NUECKUE U XUMHUUECKUE CBOMCTBA
TaJOr€HOB M HMX COEAWMHEHUH (BO3MOXHO HCMOJIb30BaHUE BHUECOMATEpPUATIOB),
O3HaKOMJIEHME ¢ oOpa3uaMu XJIOpUIOB (TJIOTEHHUJIOB), O3HAKOMIIEHHE C
obpazuamMmu  ceppl U €€ COeAMHEHUSIMH  (BO3MOKHO  HCIIOJIb30BAHUE
BUJI€OMATEpUAIOB), HAOMOJEHUE Mpolecca OOYIIMBaHUs caxapa M0/ A€ CTBUEM
KOHIEHTPUPOBAHHONW CEPHOM  KHUCIIOTBI, HW3YYEHHE XHMHUYECKUX CBOWCTB
pa30aBIIEHHOM CEPHOM KHCJIOTHI, MPOBEACHUE KAUYECTBEHHOW PEaKMu Ha CyJb(hart-
MOH Y HaOJIIOJICHUE TMpU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PUBUYECKUMHU
cBoicTBamMu a3oTa, Qocopa U UX COEAUHEHUN (BO3MOXKHO HCIOJIb30BAHKE
BUJICOMATEpUaIoOB), 0Opa3liaMyu a30THBIX U (POCPOPHBIX yIOOpPEHUIL, TOJIydEHHE,
coOWpaHue, pacrio3HaBaHUE W M3YyYEHHE CBOMCTB aMMMaka, TMPOBEICHUE
KaueCTBEHHBIX PEaKIM HA MOH aMMOHUA U QocdaT-uoH U U3ydeHUE MPU3HAKOB
MX IPOTEKAHUS, B3aUMO/ICUCTBUE KOHIIEHTPUPOBAHHOM a30THOUM KUCJIOTHI C ME/BIO
(BO3BMOKHO  MCIIOJIb30BaHHWE  BHJIEOMATEPHUAIIOB), W3Y4CHHUE  MOJEJei
KPUCTAUIMYECKUX PEETOK anmasza, rpaduta, ¢QyluiepeHa, O3HAKOMJIGHHE C
MPOIECCOM  aJcOpOIMU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOrasa, Mojy4yeHue, COOMpaHue, paclio3HaBaHUE U U3YUYCHHE
CBOMCTB YTJICKUCIIOTO ra3a, MPOBEACHUE KA4eCTBEHHBIX PEaKIMi Ha KapOoHAT U
CWIMKAT-UOHbl M W3YYCHHUE TMPH3HAKOB WX TMPOTECKAHUSI, O3HAKOMJICHHE C
NPOAYKIMEH CWIMKATHOW TMPOMBIIUIEHHOCTH, PEUIEHUE H3KCIEPUMEHTAIBHBIX
3a7a4 1o TemMe « BakHenme HeMeTaJuIbl U UX COCTUHEHUSD) .

MeTasusibl M UX COETUHEHUS

OO0mas xapakTepucTUKa XMMHUYECKUX AJIEMEHTOB — META/UIOB HA OCHOBAaHUU
UX ToJiokeHusi B llepumonuueckod cuctemMe XuUMUYecKux 3yemeHToB [[. WL
MenpeneeBa u ctpoeHusi atomoB. CtpoeHre MeTaioB. Metaummyeckasi CBsi3b U
METAUIMYECKAd  KPUCTAUIMYECKAss  pemerka.  DJEKTPOXUMHUYECKUH  psij
HanpspDKeHu MeTauioB. Ousndeckue U XUMUYECKUe CBOMCTBA MeTauioB. OOmmme
crocoObl ToJy4deHuss MeTauioB. [loHSATHE O KOpPPO3WMM METAIOB, OCHOBHBIC
CrocoObl 3anmMThl WX OT Koppo3uu. CruiaBbl (CTaib, YYTYH, IIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MIPOMBITIUIEHHOCTH.

[Ilenounbie MeTawbl: nojoxkeHue B [leprogudeckoid CUCTEME XUMHUYECKHUX
anemeHtoB . M. MenpaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXICHUE B IIPHUPOJE.
duznyeckue U XUMMUYECKHUE CBOMCTBA (Ha mpumepe HaTpusd U Kamus). OKCHasl 1



TUOPOKCHUABI HaTpud W Kamus. [IpruMeHeHue MIETOYHBIX METAUIOB U HX
COCIMHECHUM.

[llenoyHo3eMeENbHBIE METAUIBI MAarHAM W KaJbLMM: [IOJIOKEHUE B
Ileproanueckoit cucreme xuMudeckux seMeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0KJIeHHE B npupoje. PU3NIECKUE U XMMUYECKHE CBOMCTBA MarHus
U Kanplms. Baxselnme coenvHEHUs Kaublusg (OKCHI, THAPOKCHUI, COJIH).
XKécTrocTh BOMIBI M cIOCOOBI €€ yCTpaHEHUs!.

ANIOMUHHN : TOJIOkKEHUE B [lepnoinueckoi CuCTeMe XMMUYECKUX 3JIEMEHTOB
J. WI. MenneneeBa, CTpOEHHE aTOMa, HAXOXKICHHE B mpupoae. Pusnyeckue u
XUMHYECKUE CBOWCTBA aTFOMUHUS. AM(POTEpHBIEC CBOWCTBA OKCHIA M THAPOKCHIA
AITFOMHUHMUSL.

Kenezo: nonoxenue B [lepruognyueckoil CHCTEME XUMHUYECKUX AJIEMEHTOB /l.
N. MengeneeBa, cTpoeHME aroma, HaxoxaeHue B npupone. Duzmueckue u
XUMUYECKHE CBOUCTRA xkee3a. OKcuIbl, ruipoKcu bl u cou xxene3a (1) u sxenesa
(1), ux cocTaB, CBOMCTBA U MOJyYCHHUE.

Xumuueckuii IKcnepumenm .

O3HAKOMJICHME C oOpa3llaMd METaUIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOICTBaMH, UW3yY€HUE PE3YJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOKHO
UCIOJIb30BaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJdblMsl M HATpUsl C BOJOM (BO3MOXHO HCIOJB30BAaHUE BHJIEOMATEPUATIOB),
UCCJIEJOBAHUE CBOMCTB KECTKOM BOBI, NMPOLECCa TOPEHUS XKeNe3a B KUCIIOPOJE
(BO3MOXKHO  HCIMOJIb30BAaHUE  BHJIEOMATEpPUAIOB), TMPU3HAKOB  MPOTEKAHUS
KAYECTBEHHBIX PEAKIMI HA WOHBI: MarHus, KaJbLWSA, AIIOMUHUSA, LUHKA, JKeJe3a
(I u xenesa (I1l), mequ (1), HaOmrOEHUE M OTIMCAHUE TIPOIIECCOB OKPAIIMBAHUS
IUIAMEHU HWOHAMHM HaTpus, Kaausd U Kaublus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPUANIOB), HCCIIeI0BaHNE aM(OTEPHBIX CBOMCTB TMAPOKCHIA aTFOMUHUS
Y TUAPOKCHUA [IUHKA, PEHICHUE SKCIIEPUMEHTANIbHBIX 337a4 10 TeMe « Baxknenmme
METAJUIbl U UX COCAUHEHUS».

XuMHUA U OKPYKAK0IIAA cpeaa

BemectBa 1 marepuasibl B IOBCEIHEBHOM KU3HMU 4eloBeka. besomacHoe
UCIIOJIb30BaHNE BEIIECTB U XMMHUYECKHX peakimii B ObITy. IlepBas momois npu
XUMUYECKUX 0XKOraX U OTPABJICHUSAX.

XuUMUYECKOe 3arps3HEHUE OKpYKarolel cpesl (mpeaenbHas JOIMyCTUMAast
KOHLIeHTpauus BeuecTs, naitee — [IJIK). Poms xuMuu B pelieHnd 3K0JI0THY€CKUX
npooIeM.

Xumuueckuii Ikcnepumenm:

u3ydeHre 00pa3IOB MaTepHalioB (CTEKIIO, CIJIaBBl METAUIOB, MOJMUMEPHBIC
MaTepuaibl).

Mesrcnpeomemmnuwie ceasu



Peanmuzanusi MeXnpeIMETHBIX CBA3€d NpU M3YYEHUM XUMUUM B 9 Kiacce
OCYILECTBIIICTCS 4Yepe3 KCIMOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK U MOHATUHN, SIBIISTIONIMXCS CUCTEMHBIMH 711 OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAyYHOTO IIMKJIA.

OO6mme ecTecCTBEeHHO-HAYYHbIC TOHSATHS: HAy4YHbIH (PaKT, THIOTE3a, 3aKOH,
TEOpUs, aHaJM3, CUHTE3, KIaccuduKalus, TMePUOJUYHOCTb, HAOJIOICHNUE,
HKCIIEPUMEHT, MOJICTUPOBaHUE, HW3MEPEHUE, MOJIeNb, SIBJICHHE, MapHUKOBBII
3¢ dEKT, TEXHOJIOTHS, MaTEPHAIIBI.

@dusnka: marepus, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbL, PaTUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUU 3apsiJl, MPOBOJHUKH,
MOJTYIPOBOJIHUKY, JUAJEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeEI0, OObEM,
arperaTHoe COCTOsTHUE BEILIECTBA, a3, pacTBOP, PACTBOPUMOC Th, KpUCTATUIMYECKAs
pemérka, CIUiaBbl, (PU3NMUYECKUE BETUYUHBI, €IUHHUIIBI U3MEPEHUs, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3 b1, COJIHIIE.

buosorust: dorocunTes, npixanue, Ouocdepa, SKOCHCTEMA, MUHEPAIbHBIC
y100peHusi, MUKPOIJIEMEHThI, MaKPOIJIEMEHTbI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, rumpochepa, MUHEpAIbl, TOpPHBIE TOPO/IBI,
MOJIE3HbIE UCKOIAaeMbI€, TOILJIUBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbI

JIngyHOCTHBIE pE3ylbTaThl OCBOCHUS IPOTPaMMbl OCHOBHOTO  OOIIETrO
0o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOyYeHHS XHMHH B €IUHCTBE y4E€OHOU W
BOCTIUTATEILHOM JESTEILHOCTA B COOTBETCTBHUU C TPAIUIIMOHHBIMU POCCHIUCKUMU
COILIMOKYJIbTYPHBIMA U JTYXOBHO-HPABCTBEHHBIMH IICHHOCTIMHU, TPHHSITHIMA B
oOIlecTBE MpaBWJIAMH W HOPMaMH TIOBEICHHS U CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COITMATM3AIIAN 00 YJarOIIUXCS.

JIngHOCTHBIE  pe3yabTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAFOIIUXCS
PYKOBOJICTBOBATHCSI CUCTEMOW TO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTALUA W
pacumMpeHue onbiTa AEITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YaCTH:

1) NaTpHOTHYECKOTO BOCTIUTAHUS:

IIEHHOCTHOTO OTHOIIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
M HAaydHOMY HAacJeIWi0, MOHUMAaHWS 3HAYECHHUS XHUMHWYECKOW HAyKH B JKU3HH
COBPEMEHHOTO 00IIeCcTBa, CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOU HHGBOpMAIIEH O
NEPENOBbIX JOCTUAKEHUSX M OTKPBITHSX MHPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpPa U OOIIECTBA,;

2) TpaKIaAHCKOT0 BOCTIMTAHMS:

MPEACTABICHUS O COUMAIBHBIX HOpPMax W MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOH,  y4eOHO-MCCIIENOBATENbCKOM, TBOPUYECKOM W APYIHMX  BHAAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW MACSITEIHHOCTH TPHU
BBITIOJTHEHUW Yy4YEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMHUYECKUX
AKCTIEPUMEHTOB, CO3JJaHUH YIEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aMMOTIO HUMAHHIO
M B3aUMOIOMOIIM B TMpollecC€ ITOM Y4YEOHOW MESITEIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMOBEACHUE M IIOCTYIIKM CBOMX TOBApUIIEN C MO3ULUHU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YU4ETOM OCO3HAHUS MOCJIEACTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHYECKNE MPEACTABIECHUS O BEIIECTBE M XHUMHUYECKOU PEaAKIUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABJISIOLIME
OCHOBY JIJIsl TIOHUMaHHS CYIIIHOCTH HAaydHOW KapTHHBI MUpa, MPEACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3aUMOCBA3AX YEIOBEKa C
MIPUPOJHOM CPENION, O POJIM XUMHUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATE/IbHBIE MOTHUBbBI, HAPABJICHHbIC HA MOJYyYE€HHWE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJAUMBIC JJIi OOBACHEHUSI HAOJIOJAEMBIX IMPOIECCOB U SIBJICHUM,
NO3HABATENbHOM, MH(POPMAMOHHOM M YWUTATENbCKOM KyJIbTYypbl, B TOM YMHCJIE
HAaBBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4YE€OHBIMM TEKCTaMHU, CIPABOYHOU



JUTEPATypoOu, JOCTYIMHBIMHU TEXHUYECKUMH CpPEICTBaMU HMH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYCHHWIO W TO3HAHUWIO, JFOOO3HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCT, K  CaMOOOpa3oBaHUIO, TPOCKTHOM U  HCCIIEAOBATEIHCKOM
JeSTEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJICHHOCTU W YPOBHSA OOYYCHHS B
JlabHEUIIeM;

4) dpopMupoBaHus KYJIbTYPbl 310POBbI:

OCO3HAHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
37I0pOBbIO, YCTAHOBKHM Ha 3/I0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCJEJACTBUMA U
HEMPUSITHE BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTOJIsI, HAPKOTHKOB, KypEHHSI),
HEOOXOAUMOCTH COOJIIOICHHUST TMpaBuUil  0€30MacCHOCTH TpU  OOpAIEHUH C
XUMHWYECKUMU BEIICCTBAMU B OBITY U peaTlbHOU JKU3HU;

5) TpyaoBOr0 BOCIIUTAHMS:

MHTEPEC K MPAKTUYECKOMY U3YUYEHHUIO Tpodeccuil 1 Tpya pa3aMuyHoro poja,
yBOXECHUE K TPYAYy U pe3yibTaTaM TPYAOBOM JEATEIHHOCTH, B TOM YHCJIC Ha
OCHOBE TIPUMCHEHHUS NPEAMETHBIX 3HAHWWA IO XHWMHH, OCO3HAHHBIM BHIOOD
WHIUBUIYaTbHOUN TPAeKTOPUHU TPOIODKEHUS 00pa3oBaHMs C yU4ETOM JIMIHOCTHBIX
WHTEPECOB M CTIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTCIIHOM MPOoQecCHOHATLHON ASATEIILHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTb JJalITUPOBATHCS B MPOECCUOHATILHOM CPEIE;

6) PKOJIOTHYECKOT0 BOCIIMTAHHA:

AKOJIOTMYECKHU IIEJIECOO0OPaZHOE OTHOIIEHUE K MPHUPOJIE KaK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHMS, TOHUMAHUE IIEHHOCTH 3JI0PDOBOrO U
Oe3omnacHoro oOpa3a JKU3HHM, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY
bU3UYeCKOMY M TICUXHYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIOICHUS
MpaBuJl 0€30TIaCHOTO TIOBEACHUS TPU pabOTE C BEIIECTBAMHU, a TAK)KE B CUTYaIIUAX,
YTPOKAIOIIMX 370POBbIO U KU3HU JIIONEH;

CITOCOOHOCTH TPHMEHSATh 3HAHWS, TOJIydaeMble NPH W3yICHUHW XUMHH, IS
pELICHUS 3a1a4, CBA3AHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl TTOBBIIIICHUS
YPOBHS  DKOJIOTHUECKOW  KYJbTYphl, OCO3HAHUS TJI00ATBHOTO  XapakTepa
OKOJIOTHUECKUX IMPOOJIeM M IMyTeH WX PEIICHUsS IMOCPEICTBOM METOJIOB XUMUH,
9KOJIOTHYECKOTO MBIIDICHUS, YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHUKATUBHOU U COLIMAIIBHOW MPAKTHKE.

METAIIPE/IMETHBIE PE3YJIbTATBI

B cocraBe wMeranpenMeTHBIX pe3yJbTAaTOB BBIICIAIOT 3HAUMMBIC JIJIS
dbopMUpOBaHUsT MHUPOBO33PEHUSI OOIIEHAYYHBIE TOHATHA (3aKOH, TEOpUs,
NPUHIINI, TUTIOTE3a, (PaKT, CUCTEMA, TPOIECC, SKCTIEPUMEHT U JIPYroe.), KOTOPHIE
UCTIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W IO3BOJISIIOT Ha
OCHOBE 3HAaHUW W3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IETOCTHOM



HAy4YHOU KapTUHE MUpPA, U YHUBEpCaJbHbIE yueOHbIe NeiicTBUs (MO3HABATEIbHbIC,
KOMMYHUKATHUBHbIC, PEryJISITUBHBIC), KOTOpbIe O0O0ECHeurBalOT (POPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO YYEOHOM
NEATENbHOCTH.

Io3naBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE e HCTBUS

ba3osble JornyecKkue AeiCTBUA:

YMEHHS HCIIOJIb30BATh MPUEMBI JIOTMYECKOIO MBIIUIEHUSI IPU OCBOECHUU
3HAHWI: PaCKphIBaTh CMBIC]I XUMHUYECKHX MOHITHHA (BBLAEIATh UX XapaKTEpHbIE
NPU3HAKY, YCTAaHABIMBATh B3aUMOCBSA3b C JPYIMMHU IMOHATUSIMU), UCTOJb30BaTh
HOHSITHA JIJIs1 OOBSICHEHUS! OTACNBHBIX (DAKTOB U SIBJICHU, BHIOUpATh OCHOBAHUS U
KPUTEPUM I KIacCU(PUKAIMM XUMHUYECKUX BEIECTB U XMMUYECKHX PEaKLui,
YCTaHABIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXIYy OOBEKTAaMH H3Yy4EHUS,
CTPOUTH JIOTUUECKHUE pacCykIAeHUs (MHAYKTUBHBIE, NE€AyKTUBHbIE, [0 aHAJIOTUN),
JIeNaTh BBIBO/IbI U 3aK/IIOUEHUS,

YMEHHE MNPHUMEHATh B MPOLECCE INO3HAHWS NOHATUA (MPEAMETHBIE U
METanpeaMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MO/IENH, UCTIOJIb3YEMbIE B XUMUH,
peoOPa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUN MOJEIbHBIE MIPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ 3JEMEHTa), XUMHUYecKas (Qopmyrna U ypaBHEHHE
XUMHUUYECKOUN PEaKIMK — MPU PEIICHUH Y4e0HO-TI03HABaTeNbHbIX 33/1a4, C y4ETOM
ATUX MOJENbHBIX MPEICTABIEHUI BBIABISATH U XapaKTEpU30BaTb CYIIECTBEHHBIE
NPU3HAKU U3Y4aEMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKIIUH,
BBISIBISITb ~ OOILIME  3aKOHOMEPHOCTH, MPUYMHHO-CJEACTBEHHBbIE CBS3BU U
IPOTUBOPEUHUS B U3y4aEMbIX MPOLIECCAX U SBJICHUSIX.

ba3osble ncciaenoBaTebCKue 1€ HCTBHA:

YMEHHUE HCIOJb30BATh IMOCTABJIIEHHBIE BOMPOCHl B Kaue€CTBE HMHCTPYMEHTA
MO3HAHUA, a TaKXKe B KauecTBE OCHOBBI i (POPMHUPOBAHUS TUIOTE3BI IO
MPOBEPKE MPABUILHOCTH BbICKa3bIBAEMbIX CYK/ICHUH;

NpUOOpETeHHEe OMbITa MO IUIAHUPOBAHUIO, OPraHU3alUUd M MPOBEIACHUIO
YUEHHYECKHX OKCIEPUMEHTOB, yMEHHME Ha0IoAarb 3a XOJIOM IIpoliecca,
CaMOCTOSITENILHO TPOTHO3UPOBATh €ro pe3ynibTar, (GopMyIUpoBaTh 0000IICHUS U
BBIBOJIBI 110 PE3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIIECIOBAHUS, COCTABIISATH OTYET
O TIpOJICNIaHHOM padoTe.

Pab6ora ¢ ungopmanmeii:

yMEHHE BBIOMpATh, AHAIU3UPOBATH M HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3JIMYHBIX BUIOB U (POpM MpeCTaBIeHUS, TIOTy4aeMyl0 U3 Pa3HbIX UCTOUYHHUKOB
(HaydyHO-TIOMYJISIpHAsl  JUTEparypa XUMUYECKOrO COJAEpKaHUs, CIpPaBOYHBIC
nocobus, pecypcbl MHTepHeTra), KpUTHUECKH OLEHMBATh NPOTHBOPEUYHUBYIO U
HEIO0CTOBEPHYIO HMH(POPMAIIHIO;



YMEHUE MPUMEHATh Pa3jIMuHble METOJbl U 3alpoChl MPU MOUCKE U O0TOOpE
UH(POpPMAIIUM M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIHUMBIX JJISI BBITTOJHEHHS
y4€OHBIX M MO3HABATENILHBIX 3aau OINPENEIEHHOTIO TUIIA, IPHOOPETEHNE ONbITA B
o0jacTl WCMOJIL30BaHUA MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOI'O MCTIOJB30BaHUs PA3JIUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (JOPMY IMpECTaBICHUsT HHPOPMALUU U
WUIIOCTPUPOBATh pEIIAEMble 33JauMd HECJIOKHBIMU CXEMaMH, Juarpammamu,
npyrumu popmamu rpaduKy U UX KOMOMHAITUSIMU;

YMEHUE WCIMOJb30BaTh M aHAIM3UPOBATH B IMpolecce Y4YeOHOM U
UCCJIEIOBATENILCKOW JEATENIbHOCTH MH(POPMALMIO O BIMSIHUM IPOMBIIUIEHHOCTH,
CEINbCKOIO XO35IMCTBA M TPAHCIOPTA HA COCTOSIHUE OKPYXAIOLIEH NPUPOIHOU
Cpelbl.

KoMmyHuKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIE 1eICTBUSA:

yMEHHUSl 3aJaBaTh BOMPOCHl (B Xoie auamora W (WiIM) JUCKYCCHUH) TIO
CyLIECTBY  O0OCYXIaeMOW  TeMbl, (OPMYIUpPOBaTb CBOU  MPEIJIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPE/JIOKEHHOM 3a7auH;

YMEHHUS  TPEJICTABISATh  IOJIyYEHHBIE  pe3yJbTaTbl  [O3HABATEILHOU
NESTEIbHOCTA B YCTHBIX M TIUCBMEHHBIX TEKCTax; Jejarb MPEe3CHTALUIO
PE3YyIbTaTOB BBINIOJHEHHUS] XUMHUYECKOTO JIKCIIEpUMEHTa (J1abOpaTOpHOTO OIbITA,
Ja00paTOpHOM pabOTHI MO UCCIIEAOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

YMEHHUS Y4E€OHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIbHOM W  HCCIENOBAaTENIbCKOW  JIEATEIbHOCTH NPU  PEUICHUU
BO3HUKAIOIIMX MpOoO0JeM Ha OCHOBE yd€ra OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uluii (00CcyxkaeHus, OOMEH MHEHHUSIMHU, «MO3TOBbIE LITYPMbD», KOOpAUHALIUS
COBMECTHBIX JICMCTBUI, OMNpeNeleHne KpUTEpUEB IO OLEHKE KauecTBa
BBITIOJTHEHHO M pabOThI U IPYTHE).

PerynsiTuBHbIe YHMBepCAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHUE CAMOCTOSITEIbHO OMNpPENesiTh LEIH JAEATEeIbHOCTH, MIIAHUPOBATh,
OCYILECTBIIATh, KOHTPOJMPOBATh U MPHU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO
JeSITeIbHOCTh, BbIOMpATh HanboJee 3PGeKTUBHBIE CIIOCOOBI PElICHUs] YIEOHBIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOATEIbHO COCTABISITh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIA AITOPUTM JEUCTBUW IIPU BBIIIOJHEHUU 3aJaHUM C  Y4ETOM
MOJIy4€HHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEILECTBAX M PEAKIIMSIX,
OIICHUBAaTh COOTBETCTBHE MMOJIYYCHHOIO pe3yJibTaTa 3asBJICHHOW LIEIH, YMEHHE
UCIIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, MPEAJiaraéMble B YCIIOBUU 3aJaHUIA.

MNPEAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 00S3aTEIbHOTO
COJIepaHMsl, YCTAHOBJIEHHOTO JlaHHOW (enepanpHO paboueil mporpaMmMoi,
BBIJICTISIFOT: OCBOCHHBIE OOYYArOIMMUCS HAydHBIC 3HAHHS, YMEHHS W CIIOCOOBI



JIeUCTBUH, cHernuUIecKue Ui MPEIMETHON 00JacTH «XUMHSD», BHIBI
JNEATEIbHOCTH MO  MOJYYEHHIO HOBOTO 3HAHWSA, €ro  HMHTEPHPETAILNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3JIMYHbIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyuenus B 8 kiiacce mpeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTD Y O0YUAIOIIUXCST YMEHHI:

e pacKpbIBaThb CMBICJI OCHOBHBIX XUMHYECKHX IMOHSITHUW: aTOM, MOJIEKYJIA,
XUMUYECKUN DJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(0IHOPOJIHAs U HEOJTHOPO/IHAA ), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIDHAs Macca, KOJMYECTBO BEMIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi JI0Jisi XUMHUYECKOI0 3JIEMEHTA B COCTMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJOTa, OCHOBAHHUE, COJIb, HJIEKTPOOTPULATEIILHOCTh, CTEIEHb
OKUCJICHUS, XUMHUUYECKas peakius, KIacCU(PUKalMg PEeaKiil: peakiuu
COCAWHEHHUSI, PEAKIUU PA3JI0XKECHUS, pPEAKIUU 3aMEUICHUS, PEaKIUn
0OMeHa, 3K30- U IHIOTEPMUUECKHUE PEAKINH, TEINIOBON 3PPEKT peakuu,
AIpO aToOMa, JJEKTPOHHBIA CJIOM aToMa, aTOMHasi OpOUTab, PaaUyC
aToMa, XUMUYECKasl CBfA3b, MOJISIPHAS U HEMOJEIPHAS KOBAJICHTHASA CBS3b,
WOHHAs CBsI3b, MOH, KaTUOH, aHUOH, PacTBOP, MAaccoBas J0JI1 BELIECTBA
(MpOILIEHTHAs: KOHIICHTPAIIUs) B PacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMUYECKUX TOHATHH H
MPUMEHSITh 3TU MOHATUS MPU ONTMCAHUU BEIIECTB U UX MPEBPAIICHUIA;

e HCIOJb30BaThb XHWMHUUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJIeHUS (Hopmyin
BEILIECTB Y YPABHECHUN XUMUYECKUX PEAKIIUA;

e ONpEIENATh BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKHUCJICHMS  DJIEMEHTOB B  OWHApHBIX  COCIUHCHUSAX,
IIPUHAJIEKHOCTh BEIIECTB K OIPENEIEHHOMY KIIACCY COECIMHEHHMM 10
dbopMynaM, BUJ XHUMHYECKOW CBs3U (KOBAJICHTHAas M HOHHai) B
HEOPTraHMYECKUX COCTUHCHUSX;

e packpeiBath cMbica Ilepuogmueckoro 3akona J[. M. MenneneeBa:
JIEMOHCTPUPOBATh TOHUMAHUE TMEPUOJIUUECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX DAJIEMEHTOB OT MX IOJIOKEHUA B llepuomnueckoint cucreme,
3aKOHOB COXPAHEHHMs] MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOIO YYEHHMsI, 3aKOHA ABOTaIpoO;

e OIKCHIBATb M XapakTepu3oBaTh TaOaMuHyr0 (opmy Ileproauueckoit
CUCTEMBbl XMMHUYECKMX DJIEMEHTOB: pa3jiduarh TMOHITUS «TJaBHAas
noarpymnmna (A-rpymnmna)» u «nobounas noarpynna (b-rpynmna)y», mansie u
OOJIbIIIE TIEPHUObI, COOTHOCHUTh OOO3HAYEHHUsS, KOTOPbhIE HMEIOTCA B
tabmuie «lleprognaeckas cuctema XuMuU4eckux odnementoB /JI. .
MenneneeBa» C YHCIOBBIMU XapAKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKHUX IJIEMEHTOB (COCTaB M 3apsiJl sipa, OOIIee YUCIIO AJIEKTPOHOB
U pacrpeieieHue X 10 AJIEKTPOHHBIM CJI0SIM);

KJIacCU(UUIMPOBAaTh XUMHUUECKUE AJIEMEHThI, HEOPTaHUUECKHUE BEILECTBA,
XMMHUYECKUE PeakuuH ([0 YMCIy U COCTaBy YYAaCTBYIOIIMX B PEaKLUU
BEIIECTB, MO TEIIIOBOMY (P QEKTY);

XapakTepU30BaTh (ONMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEILIECCTB
Pa3IMYHBIX KJIACCOB, MOATBEPAKAAsl OMKMCaHUE IPUMEPAMU MOJIEKYJIIPHBIX
YpaBHEHU! COOTBETCTBYIOIIMX XUMUUECKHUX PEaKLUN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHMHUYECKUX NPEBpALICHUN B
Pa3JIMYHbIX YCIOBUSX;

BBIYUCIIAITh OTHOCHUTEIbHYIO MOJIEKYJSIDHYIO U MOJISIPHYIO MAaccChl
BEUIECTB, MACCOBYIO JOJIO XHMHUYECKOrO »JJIeMEHTa 1o (opmyie
COEIMHEHUS, MacCOBYIO J0JII0 BEUIECTBA B PACTBOPE, MPOBOAUTH Pacy&Thl
[0 YPAaBHEHUIO XUMHYECKOU peaKIny;

IPUMEHATh OCHOBHBIE OTIEPALIMY MBICIUTEILHOU ACSITENLHOCTH — aHaN3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CUCTEMaTH3aluIo, KIAacCU(PUKAIUIO,
BBISIBIICHUE NPUYMHHO--CJIEJICTBEHHBIX CBA3EH — ISl MU3Y4YEHHs CBOWCTB
BEUIECTB M XHMHUYECKUX PEAKIHI, €CTeCTBEHHO-HAyYHbI€ METO/bI
NO3HAHUSA — HaOIOICHHE, W3MEPEHUE, MOJECIMPOBAHHUE, SKCIEPUMEHT
(pealbHbIN U MBICJIEHHBIH);

CIIeA0BAaTh  NpPaBWIaM  II0JIb30BaHUSA  XMMUYECKOM  MOCYIOM U
Ja00paToOpHBIM  000pYZOBaHMEM, a TAaKXKe IMpaBuiIaM OOpalleHHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSMH IO  BBINOJHEHUIO
Ja00paTOPHBIX XUMHUYECKUX ONBITOB MO TMOJYYEHUIO U COOUpaHUIO0
ra3oo0pa3HpIX BEMIeCTB (BOJOpOAa M KHCJIOpPOJa), IPUTOTOBIICHHUIO
PAacTBOPOB C ONPENEIIEHHON MAacCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOJUTH  XUMHYECKHME  OKCIEPUMEHTHI IO
Pacro3HaBaHUIO PACTBOPOB ILEJIOYEH U KHCJIOT C MOMOIIBIO MHIUKATOPOB
(maxmyc, ¢peHondTanent, METUIOPAHK U JPYTrHUe).

K xoHiry oOyueHust B 9 Kiiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkarh C(POPMUPOBAHHOCTh Y O0YHAIOIIMXCSI YMEHU:

PaCKpbIBaTh CMBICJI OCHOBHBIX XWMHYECKHAX TMOHITHH: XUMHUYECKHMA
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KAaTMOH, AHHUOH, IPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEUIECTBO, BAJEHTHOCTH, 3JIEKTPOOTPULATEIILHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHUUECKasI peaKisi, XUMUYECKasi CBsI3b, TEIUIOBOM 3¢ deKT
peakiuu, MOJIb, MOJISIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJUTHYECKAA AUCCOLMALMS, PEAKUUU HOHHOTO
oOMeHa, KaTaiu3arop, XHMHUYECKO€ paBHOBECHE, OOpaTtumbie U



HEOOpaTUMble PEAKIUH, OKUCIUTEIHbHO-BOCCTAHOBUTEIILHBIE PEAKIINY,
OKHCJIUTENb,  BOCCTAHOBUTENb,  OKHCIIEHUE W  BOCCTAHOBIICHHE,
aJuIoTpomus, aM(pOTEPHOCTh, XUMHYECKasl CBsI3b (KOBaJIEHTHAsl, MOHHas,
METAJUINYECKAsA), KPUCTALIMYECKAss pEIETKAa, KOppOo3us METAIUIOB,
CILIaBbl, CKOPOCTb XHMHWYECKOW pEAKIUH, NPEACIBHO JIOIyCTHUMast
koHueHnTpanus [1JIK BemecTsa;

WUIFOCTPUPOBAaTh B3aWUMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATHA U
MIPUMEHATH 3TU MOHATHUS MPU ONMKUCAHWHU BEILIECTB U UX MPEBPAICHUI;
UCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JJIi COCTaBleHUs (opmyi
BEILECTB U YPABHEHUI XUMUYECKUX PEAKIUM;

ONPENEIATh BAJICHTHOCTh M CTEIIEHb OKUCJICHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHMIX PA3JMYHOTO COCTaBa, IMPUHAICKHOCTh BEIIECTB K
ONPENENEHHOMY KJIACCY COEIMHEHUH Mo (opmysiaM, BUJI XUMHYECKOM
CBsBM (KOBaJCHTHas, WOHHAs, METAUIMUECKasi) B HEOPraHUYECKHUX
COGIMHEHUSX, 3aps/l MOHA M0 XUMHUUYECKOU (popmyrie, XapakTrep cpeabl B
BOJIHBIX PAaCTBOPaxX HEOPTAHMYECKUX COCAMHEHUM, THUI KPUCTALUIMYECKON
PEETKY KOHKPETHOTO BEILIECTBA;

packpbeiBath cwmbIcil llepuognueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TNOHUMAHME: OIMCHIBATh M XapaKTEPHU30BATh
tabimunyto Gopmy Ileproguueckoil CUCTEMbl XMMHUUYECKUX 3JIEMEHTOB:
paznuuarh NOHATUS «rJaBHas noAarpynna (A-rpymnma)» U «mnoOoyHas
noarpynmna (b-rpynmna)», Manble ¥ OOJbIIME TEPHOABI, COOTHOCHUTH
0003Ha4eHMs, KOTOpPblE MMEIOTCS B MEPUOAMYECKON Taldmuie, cC
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHMYECKHUX
AJIIEMEHTOB (COCTaB M 3apsiJ sjapa, OO0IIee YHUCIO JJIEKTPOHOB U
pacmpesieieHie WX 10 DJCKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COCAWMHEHUHN B
npeaenax MajiblX NEPUOJOB U IJIaBHBIX NOATPYHI C YYETOM CTPOCHHS UX
aTOMOB;

KJacCcU(UUMPOBaTh XUMHUUYECKUE 3JIEMEHThI, HEOPTaHUYECKHUE BEILECTBA,
XUMHYECKHE peakiuu (M0 YMCIYy W COCTaBY Y4YaCTBYIOLIMX B PEaKIUU
BEIIIECTB, 10 TEIIOBOMY 3(h(dEKTy, 0 M3MEHEHHUIO CTEMEeHEH OKHCJICHUS
XUMHUYECKHUX AJIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATh) OOIIME U CHEHUPUICCKHE XUMHUYCCKHE
CBOMCTBA TMPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEP)KIasd OIMUCAHUE
PUMEpPaMH MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINM;

COCTaBJSATh YPABHEHHS DJIEKTPOJIUTHUYECKOW JIHMCCOLMALMU  KHUCIIOT,
LIEJIOYEH U COJIEH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINA HOHHOTO



oOMeHa, YypaBHEHHMS pEaKLUWd, MOATBEPXKAAIIMX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3U MEXKTY BELIECTBAMHM Pa3JIMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTb OKHCJMTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHIA
MOCPEACTBOM COCTABIICHHUS AIEKTPOHHOI0 OajlaHca ATUX PeaKIuii;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOJKHOCTU TPOTEKAHUS XWMHUYECKUMX TPEBpAICHUI B pa3IMuHbIX
YCIIOBHUSX;

BBIYUCISITh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO U MOJIIDHYIO MAaccChl
BEUIECTB, MACCOBYIO JOJIO XHMHYECKOrO JJIeMEHTa 1o Qopmyle
COEIMHEHMS, MacCOBYIO JOJII0 BEUIECTBA B PACTBOPE, MPOBOAUTH Pacy&EThl
[0 YPAaBHEHUIO XUMHYECKOU peaKIny;

coOMmofaTh  MpaBWia  MOJb30BAHUS  XUMHUYECKOM  MOCYOoOHM
Ja00paTopHBIM  00OpYJOBaHMEM, a TakkKe InpaBwia OOpalleHus C
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKUUSMH IO  BBINOJHEHUIO
Ja00paTOPHBIX XUMHUYECKUX ONBITOB MO TMOJYYEHUID U COOUpaHUIO
ra3o00pa3HbIX BEUIECTB (AaMMHUAKa U YIJIEKUCIIOTO ra3a);

OPOBOAUTH  PEAKUMH, TMOJTBEP)KIAIOLUME  KAueCTBEHHBIM  COCTAaB
Pa3JIMYHBIX BEILECTB: pAcO3HABaTh ONBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoauna-, kKapoOoHnar-, (ocdar-, cunmukar-, cyiabdar-, THAPOKCHI-UOHBI,
KaTUOHbl aMMOHMS M MOHBI M3YyYEHHBIX METAUIOB, MPUCYTCTBYIOLIUE B
BO/IHBIX PAaCTBOPAX HEOPTaHWUECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIE OTIEPALIMY MBICIUTEILHON ACSITEIbHOCTH — aHaN3
U CHUHTE3, CpaBHEHHE, O00OIICHHE, CHCTEMATH3alUIO, BBIIBICHUE
NPUYMHHO-CJIEJCTBEHHBIX CBSI3€H — JIJI1 M3YYEHUSI CBOICTB BEILECTB U
XUMHYECKUX PEAKIUH, EeCTEeCTBEHHO-HAYYHbI€ METO/bl TO3HAHUS —
HaOJII0/IeHUE, U3MEpEHUe, MOJACIUPOBAHUE, IKCIIEPUMEHT (pealbHbIN U
MBICJICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KoauvecTBo yacos
Ne HaumeHoBaHMe pa3ie’ioB U DJIeKTpOHHBbIE (1H( poBbIe)
KouTpoJsbHbI€ IpakTuyeckne
n/n TeM NPOorpaMMbl Bceero o0pa3oBareJ/ibHbIE PeCypChl
padoThI padoThI
Paznean 1. [lepBoHayajibHbIe XUMUYeECKHE TOHATHUS
Xumusi — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [IOK

' MPAKTUYECKOUN JEATEIBHOCTH https ://m.edsoo.ru/7f41837c¢

YeJioBeKa

12 BemecTBa 1 xuMHuueckue 15 1 bubmuoreka [IOK

' peaKuu https ///m.edsoo.ru/7f41837¢c

Hroro no pasgeny 20

Pa3znen 2. BaikHelime npeacTaBuTe/IM HEOPraHU4Ye CKUX BellleCTB
21 Boznyx. Kucnopoa. [lonsitue 5 bu6mmoTteka [IOK

' 00 OKCHIax https ://m.edso0.ru/7f41837¢
29 Bonopon.Ilonsitue o kuciorax 8 1 bu6mmoTteka [IOK

' 1 COJISIX https ://m.edso0.ru/7f41837¢
53 Bona. PactBopsr. [lonsitre 00 5 1 1 bubmmnoreka LIOK

' OCHOBaHMSIX https ://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJT1acChl 11 1 1 bu6nuorexa [IOK

' HEOPTraHUYECKUX COEITMHECHUI https ://m.edsoo.ru/7f41837c

Uroro mo pazueny 30

Paznean 3. [lepuoanuecknii 3akoH u Ilepuoguyeckas cucrema xumuieckux 3jaeMeHTOB /. U. MenneneeBa. CTpoeHne aTomMoB.
Xumuyeckas cBsi3b. OKHCIUTEIBLHO-BOCCTAHOBHUTE/IbHbIEC PeaKIUH
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[Tepuoauuecknii 3aK0H U

31 [lepronnueckas cucrema 7 bu6mnoreka [JOK
' XUMHYECKH X d51eMeHTOB J1. . https ://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHnue atoma
Xu )
3.2 oKrfn[ch:;:}ff-m 8 bubmiorera IOK
' https ://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIBHBIC PCAKITMU
bu6munoreka [IOK
Hroro no pasaeny 15 https ://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 Bubmorera HOK
P p https ://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB IIO 68

[NPOTPAMME
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9 KVIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3geJioB U TeM U@ poBbIe
Ne n/nt P Kontpoasnbie | IpakTnueckne (pp )
Npor paMMbI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcesbl
Pa3zneq 1. BemiecTBo M XuMH4YecKue peakuuu
11 [ToBTOpeHUe n yrnyodneHne 3HaHU I 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IeIoB Kypca 8 Kiacca https //m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
' peaKiuii https //m.edso0.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] TUCCOIIAALTUSL. 8 1 1 bubnuoreka [IOK
' XUMUYECKHE PEAKIUH B PACTBOPAX https ://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nen 2. HemeTa bl M X coeTHHE HUS
21 OO0mmas XapakTepUCTUKa XUMHUYECKU X 4 1 bubnmnorexa [IOK
' aneMeHTOB VIIA-rpymmel. ["anoreHs https //m.edsoo.ru/7f41a636
OO0mas XapaKTepuCTHKa XMMHUYECKU X
R bubnuoreka [IOK
2.2 anemeHTOB VIA-rpynmer. Cepa u e€ 6 https J/m.edsoo.ru/7f41a636
COCTMHEHUS — '
OO0mas xapakTepuCTUKa XUMUYECKU X
bu6naunoreka [JOK
2.3 aneMeHTOB VA-rpynmsl. A30T, ¢ocdop u ux 7 1 https //m.edsoo.ru/7£41a636
COEMHEHUS
OO0mas XapakTepuCTHKA XMMHUECKU X
bu6mmoTteka [IOK
2.4 anemeHToB IVA-Tpynnel. Yriepoa u 8 1 2 https 7/m.edsoo.ru/7f41a636
KPEMHUI1 U UX COeTMHEHH S — '
Hroro no pasneny 25
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Paznen 3. MeTaibl M MX cO€IUHE HUS

. bubnmoreka [IOK
3.1 Obmpe cBoicTsa MeTAIIOR 4 https //m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxxnelnme MeTamibl U UX COCAMHEHUS 16 https 7/m.edso0.ru/7f41a636
Hroro no pasgeny 20
Paznen 4. Xumus u okpyxamoumas cpeaa
41 B 3 bu6mmoteka [IOK
: SIIIECTBA U MAaTEPHAIIBI B JKU3HU YeJIOBEKa https //m.eds00.ru/7f41a636
Hroro no pazgeny 3
p 3 bu6munoreka [JOK
C3CPBHOC BpeMA https ://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YHACOB I10 I[TPOIT'PAMME 68
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HHOYPOYHOE INTAHUPOBAHHE

8 KUIACC
KosauvecTBo yacos DJIeKTPOHHBIE
Ne Hara @ poBbIE
Tema ypoka Kontpoabhubie | [IpakTuueckue
n/n Bcero U3y4eHUs o0pa3oBareJibHbIE
padoThI padoThI
pecypcebl
1 [Ipenmer xumnu. Posib XuMum B )KHU3HU 1 bubmuotexa IIOK
yenoBeka. Tena u BemecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c
9 Ilonsrue o MeTogax IMMO3HAHUS B 1 bubmnoreka [IOK
XUMUH 08.09.2023 | https://m.edsoo.ru/ff0d227e
Ipakruueckas padora Ne 1 «IIpaBuna
3 paboThl B TaOOPaTOPUH U TPUEMBI 1 1 bubmuotexa LIOK
o0paileHus ¢ 1a00paTOPHLIM 12.09.2023 | https //m.edsoo.ru/ff0d23dc
000pyIOBaHMEM)
4 Uucrtelie BemecTBa U cMecH. CiocoOb! 1 bubmuoreka [IOK
pasneneHus cMecein 15.09.2023 | https://m.edsoo.ru/ff0d26ca
11 6ota Ne 2
- (;)aKTI/IIIGCKaSI pa O}“a . . Bu6miorexa LIOK
«PazneneHue CMeceMv (Ha mpumepe 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYHCTKU TTOBAPEHHOMN COIIH )»
6 A 1 bubmuoreka IIOK
TOMBIH MOJICIYIIET 22.09.2023 | https //m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE DJIEMEHTHI. 3HAKU 1 bubmuoreka [IIOK
(CMMBOJIBI) XMMHUYECKH X DIIEMEHTOB 26.09.2023 | https//m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIOKHBIC BEIIECTBA 1 bubmorexa TIOK
P B 29.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE YUEHHUE 1 Bronmoreia LOK
OMHOTMOTEIYHPHOE Y1 03.10.2023 | https #/m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB.

bubmmoreka [IOK
10 Xumrieciast opwyiia. BaseuThocs 06.10.2023 | https //m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKH X DJICMEHTOB
11 OTHOCHUTENIbHAs aTOMHas Macca. bubmuoreka [IOK
OTHOCHUTENbHAs MOJIEKYIIIpHAsl Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO bubmuoreka [IOK
3JIEMEHTA B COCTUHCHUH 13.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. MoJIb. bu6nmoreka [IOK
Mounsipuas macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DU3NYCECKUE U XMMHUUCCKUC SBIICHHUS. bubmunorexa [IOK
XuMHuecKas peakuus 20.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycnoBus NPOTEKAHUS bu6motexa [IOK
XUMUYECKH X PEAKI U 24.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHU s MaCChl BEIECTB. bubnmoreka [IOK
XUMUYECKHE ypaBHEHUS 27.10.2023 | https//m.edsoo.ru/ff0d3b88
B
17 BIUMCTICHU S KOJTMYECTBA, MACChHI BuGmmorexa LIOK
BOLIECTDA T10 YPABHCHHAM XIMIHCCIAX 07.11.2023 |  https:/m.edsoo.ru/ff0d5708
peakuit
Krnaccudukaiysi XaMu4ecKd X peakiuui
18 (rary peaitt bubmuoreka IIOK
(CORMMHEHHS, PAsTIONCHHS, 10.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIICHUS, OOMEHA)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHuuknoneauct. O6odIEHNEe U bubmnotera LIOK
' B 14.11.2023 | https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTH3aIIUs 3HAHUI
20 KonTponbHas padora Nel o reme bubmuotexa LIOK
«BelecTBa ¥ XUMHUYECKHE PEAKIIMI 17.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6nunoreka [JOK
Bo3Iyxa. Kucmopom — aneMeHT u 21.11.2023 | https//m.edsoo.ru/ff0d448e
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npocroe BemecTso. O30H

dusnueckre 1 XUMUYECKUE CBOVICTBA

99 bu6nmoreka [IOK
KACIIOPOAA (peaKiuuu OkCHeHH, 24.11.2023 | https//m.edsoo.ru/ff0d4614
ropenue). [lonsrue 06 okcumax
Crioco0bl TOJTy4eHUsT KUCTIOPOa B
23 1a00paTOPUH U MIPOMBIIUICHHOCTH bubmorexa [IOK
' 28.11.2023 | https//m.edsoo.ru/ff0d497a
[Ipumenenue kucnopona
Tennooii 3pdekT xumuueckon
24 peakuuu, NOHATUE O bubmuoreka IIOK
TEPMOXUMHUYECKOM YpaBHEHUH, SK30- U 01.12.2023 | https//m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKIX PEaKIIUIX
T .
55 | sapmmenme o cvoeadn e Eatmones LIOK
P P 05.12.2023 |  https//m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHHS
IT 6ota Ne 3
e II_)IaKmquKaﬂ pa 60Ta o TeMe BuGmiorexa LOK
«RoTyaete 1 COU HPATHE KICI0pOsa, 08.12.2023 | https://m.edsoo.ru/ff0d4ae2
U3y4YCHHUE €r0 CBOMCTBY
97 Bonopon — sneMeHT u npocroe bu6muotexa LIOK
BelecTBo. Haxox neHue B mpupoe 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
o8 DU3NYECKHEe U XUMUYECKHE CBOMCTBA bubmuoreka IIOK
Bogopoa. IIpuMeHenne Boopoaa 15.12.2023 | https //m.edsoo.ru/ff0d4dd0
29 I bubmuoreka [IIOK
OUITHE O RUCTOTAR 1 cox 19.12.2023 | https //m.edso0.ru/ff0d50d2
30 Crioco6bl moTy4eHu s BOJIOPO/a B bu6nunoreka [JOK
naboparopuu 22.12.2023 | https/m.edsoo.ru/ff0d4dd0
[Ipakrrueckas padora Ne 4 o Teme
31 «Ilonyuenue u cobupanue BOAOpoOIa bubmorexa TIOK
ya p nopona, 26.12.2023 | https://m.edsoo.ru/ff0d4f42

HU3y4EHUE ETO CBOWCTB)»
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MossipHbIii 00BEM Ta30B. 3aKOH

Bu6nunoreka [JOK

32 ABorajzpo 29.12.2023 | https://m.edsoo.ru/ff0d542e
B ObéMa,

33 BIUMCICHUS 00BbEMA, KOJIHMYECTBA BuGmorexa LIOK
BELIECTBA asa T €10 HEBECTHOMY 09.01.2024 | https //m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILECTBA UM 00BEMY
Brruncienus 00EMOB ra3oB 110

34 Bu6nunoreka [JOK
YPABHCHITIO PEAITiL 112 OCHORE SHIHa 12.01.2024 | https/m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHH Ta30B

35 dusnueckre U XMMUYECKIE CBOMCTBA Bu6nunoreka [JOK
BOJIbI 16.01.2024 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [ToHsTHE 00 bubmuoreka IIOK
WHIUKaTOpax 19.01.2024 | https://m.edsoo.ru/ff0d59e2
B .H

- 0Jla KaK pacTBOpUTENb. HachlmeHHbIC BuGmorexa LIOK
1 HEHACBIIEHHBIC PACTBOPEI. 23.01.2024 |  https://m.edsoo.ru/ff0d5h40
MaccoBast 107151 BEIIIECTBA B pacCTBOpE
[Ipakrtuueckas padota Ne 5 o teme

38 «IIpuroroBiienue pacTBOpoB ¢ bubmmoreka [IOK
onpenenéHHON MacCOBOM 10ei 26.01.2024 | https//m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY

39 KonTponbHas padora Ne2 o reme bubmuotexa LIOK
«Kucnopoa. Boxopox. Boxa» 30.01.2024 | https//m.edsoo.ru/ff0d6342

40 OKcHJIBI: COCTaB, KIAcCH (DM KaIus, bu6nunoreka [JOK
HOMEHKIIaTypa 02.02.2024 | https//m.edsoo.ru/ff0d664e
I .

“ OJIYYCHHE U XUMUYCCKUE CZ)(())I/ICTB& BuGorexa LOK
KUCJIOTHBIX, OCHOBHBIX i aM(IOTEPHBIX 06.02.2024 | https /m.edsoo.ru/ff0de64e
OKCHJIOB

42 OcHOBaHUSL: COCTaB, KITACCH (PUKAITUS, bubmunorexa [IOK
HOMEHKJIATypa 09.02.2024 | https://m.edsoo.ru/ff0d67ca
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[losnyyenue u XuMU4eCKHE CBOMCTBA

Bu6nunoreka [JOK

43 OCHOBaHUM 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnots: coctas, kaccu gy kaius, bu6nunoreka [JOK
HOMEHKJIaTypa 16.02.2024 | https://m.edsoo.ru/ff0dfee2
45 [NonyueHue u XuMHU4YeCKHE CBOMCTBA bubmuotexa LIOK
KUCJIOT 20.02.2024 | https://m.edsoo.ru/ffOdfee2
C : ,
16| cnoootn momemn e buSmorera LIOK
N FHERI 27.02.2024 | https 7/m.eds00.r/00ad9474
CBOICTBA
[Ipaxrrueckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTAIIbHBIX 33/1a4 110 TEME bubmmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHMYECKUX 01.03.2024 | https://m.edsoo.ru/00ad9b7c
COEIMHEHHIN»
48 ['eneTnueckast CBsI3b MEXY KIaccaMu bubmuotexa LIOK
HEOPTAaHMYECKUX COCMHEHUM 05.03.2024 | https//m.edsoo.ru/00ad9a50
49 O06001eHNE U CHCTEMaTH3aI S bubmuoreka [IOK
3HaHUHI 12.03.2024 | https://m.edsoo.ru/00ad9ch2
K 6ota Ne3
5 | "Ocronse xascen neoprasmicerany buSmorera LIOK
P 15.03.2024 | https://m.edsoo.ru/00ad9e1a
COEIIMHEH U
I1
o €PBBIC MOMBITKH Knaccnl(?ln Kaluu BuGmorexa IIOK
XUMHYECKH X 371eMeHTOB. [lonsTue o 10.03.2024 | https/m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOTHBIX 3JIEM €HTOB
I -
- HepI/IO,I[I/I‘{eCKI/II/I 3aKOH U BuGorexa LOK
epHOIUYECKast CHCTEMa XUMHUYCCKIX 92.03.2024 | hitps/m.edsoo.ru/00ada52c
aniemeHnToB J[. V1. MeHneneeBa
b K
53 [lepronpl, TPyIIIBI, TOATPYIITHI momorexa O

05.04.2024

https ://m.edsoo.ru/00ada52¢c
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Ctpoenune atoMoB. COCTaB aTOMHBIX

Bu6nunoreka [JOK

54 sinep. M3oTonbl 09.04.2024 | https://m.edsoo.ru/00ada342
C 0
e TpOeHUeE BHGKTpOHIEI-IBIX 0 onoqexu Bu6miorexa LIOK
ATOMOB 9JIEMEHTOB 1 CpHOMITHCCIoN 12.04.2024 | https://m.edsoo.ru/00adashe
cuctemsl JI. 1. MenaeneeBa
XapakTepucTUka XMMAYECKOTO
56 3JIEMEHTA I10 €r0 MOJI0KSHHUIO B bubmmoreka [IOK
[lepunonuueckoii cucreme . 1. 16.04.2024 | https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanyueckoro 3akoHa
57 JUISl pa3BUTHS HAyKu U Tipaktuku. [1. M. bubmuoreka [IOK
MeHieneeB — yu€HBIA, IEAaror u 19.04.2024 | https://m.edsoo.ru/00ada96e
rpakJaHUH
58 DJIEKTPOOTPULIATENLHOCTH ATOMOB bubnuoreka [IOK
XUMHUYECKH X DJIEMEHTOB 23.04.2024 | https://m.edsoo.ru/00adaab8
59 " Bu6nunoreka [JOK
OHFAT XIMITCCKAZ CRAh 26.04.2024 |  https://m.edsoo.ru/00adac34
60 KoBasieHTHas mossipHast XMMUYECKast bu6muotexa LIOK
CBSI3b 30.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenmonsApHas XuMUYecKas bubmuotexa LIOK
CBsI3b 03.05.2024 | https//m.edsoo.ru/00adaab9
62 C bubmuoreka [IIOK
TCHEHb ORHCITICHIA 07.05.2024 | https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIIBHEIC bu6nunoreka [JOK
peaxun 10.05.2024 | https//m.edsoo.ru/00adb076
64 0 bu6nmoreka [JOK
KHCIITE H BOCCTAROBHTCH 14.05.2024 | https//m.edsoo.ru/00adb076
65 KonTponsnas padota Ne4 mo teme bubmmoreka [IOK
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«Ctpoenue aroma. XuMH4eCKas 17.05.2024 | https://m.edsoo.ru/00adb4 86
CBSI3bY»
66 PezepBHblii ypok. O000IeHNE U 1 bubmuotexa LIOK
CUCTEMATU3ALAA 3HAH WA 21.05.2024 | https://m.edsoo.ru/00adb33c
67 PezepBHbIii ypok. O6001IeHNE U 1 bubmuotexa LIOK
CHCTEMATH3AIUs 3HAHHI 24.05.2024 |  https //m.edsoo.ru/00ad9ch?2
68 PezepBHbIii ypok. O6001IeHNE U 1 bubnuotexa LIOK
CHCTeMaTH3aII¥s 3HAHUI 24.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KVIACC

KoumuyecTBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIE
Tema ypoka Kontpoabubie | [IpakTuueckue
n/m Bcero U3yde Husl oOpa3oBaTeJibHbIE
padoThI padoThI pecypcn
[leprnonnuecknii 3aK0H.

1 [lepnonuueckas cucrema 1 Bu6nunoreka [JOK
XMMHYECKHU X diieMenToB 1. U. 05.09.2023 | https//m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU Eubs 10K

. noIroTeKa

2 CBOUCTB XI{MH%CKHX JJICMCHTOR 1 08.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Krnaccudukanust 1 HoMeHKIaTypa 1 bubnnoreka LIOK
HEOPraHUYECKUX BEILECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bu bl XuMu4eckoy CBSI3H U TUIIHI 1 Bu6nunoreka [JOK
KPUCTAJUTMYECKU X PEIIETOK 15.09.2023 | https//m.edsoo.ru/00adbac6
KonTponbsHas padora Nel o reme

5 «IlToBTOpEHUE M yriTyOJICHUE 3HAHU I 1 1 10.09.2023
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay o

5 Knaccuduramus XaMuaecku X 1 bubnnoreka LIOK
peaxuuii Mo pa3IM4YHbIM IPHU3HAKAM 22.09.2023 | https//m.edsoo.ru/00adbchO
[loHsiITHE O CKOPOCTH XUMHYECKON Bu6 [IOK

nOIoTeKa

! pearuit. [losTite o roMoreHHex i ! 26.09.2023 | https//m.edsoo.ru/00adbea
reTEePOreHHBIX PEaKIIUAX
[Tonsrre 0o XuMHUYECKOM BuGmiorexa LIOK

nOIHOT

8 PaBHOBCCHH. DakTopeL, %J‘II/I&IIOH_[I/IG 1 29.09.2023 | https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHYECKON peakiunu u
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ITOJIOKECHUEC XUMHNYCCKOI'O
PaBHOBCCHA

OKUCIUTEIBHO-BOCCTAHOBUTEIIBHEIC

bu6nunoreka [JOK

i peakiunun 03.10.2023 | https//m.edsoo.ru/00adcade
Teopust 3JI€KTPOIMTHUECKOU

10 mucconuamy. CHIBHBIE U clla0bIe bubnnorexa LIOK

06.10.2023 | https//m.edsoo.ru/00adcd68
AJICKTPOJTUTHI
1 " . bu6nmoreka [IOK
OHHBIC YpABHCHHA peaKin 10.10.2023 | https//m.edsoo.ru/00add448
XVWMUYECKUE CBOMCTBA KUCIOT U

12 OCHOBAHHUU B CBETE MPEJICTABICHUN bubmmoreka [IOK
00 IIEKTPOTUTHYECKOM 13.10.2023 | https//m.edsoo.ru/00add5d8
JMCCOLIMAIUU
X . =

- MUYECKHE CBOI/ICT]Ea (éonen B BuGmorexa LIOK
cpere HpeHCTaBHeHVHH © 17.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOTUTUYECKON AUCCOIUAIIHN

14 [TonsiTHe 0 TMAPOIN3E CONIEH Br6morera LIOK

A 20.10.2023 | https//m.edsoo.ru/00add9d4

15 O06001meHNe U cCUCTEMaTH3aI S bubnuoreka IIOK
3HAaHUUI 24.10.2023 | https://m.edsoo.ru/00addd12
IT 6ota Ne 1.

" (II’)aKTquCKaH pabora BuGmorexa [IOK
(FETICHHC IRCHEPUMCHTATILHBIX 27.10.2023 | https://m.edsoo.ru/00addbfa
3aa4»

K 60ota No2

. :;)HTpOJ'IBHaH paboTta 1o TeMe BuGmorexa LIOK
«QJIEKTPOIUTHYECKAS AUCCOITUALIHSI. 07.11.2023 | https /m.edsoo.ru/00addeco
XUMUYECKHUE PEAKIUH B PACTBOPAX)

18 OOmas xapakTepuCTHUKA FAJIOTCHOB. bubnuoreka [IOK
XUMUYECKHAE CBOMCTBA HA IIPUMEPE 10.11.2023 | https://m.edsoo.ru/00addfe2
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xjiopa

XnopoBogopoa. CossiHast KUCIIOTa,

19 . bu6nmoreka [IOK
XUMITACCIHIC CBOMCTRA, TOMYICHHC, 14.11.2023 | https://m.edsoo.ru/00ade104
MPUMCHECHHE
Beruuciienus o ypaBHeHHSIM

20 XUMHUYECKUA X PEAKIUI, €CIIA OIUH U3 Bubmiorexa IIOK

P ’ 17.11.2023 | https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
[Ipaktuyeckas padota Ne 2 mo teme
21 «ITonmydeHue CoMTHOM KUCIOTHI brbmorera IOK
SIS eoT ’ 21.11.2023 | https //m.edsoo.ru/00ade348
U3y4dCHHE e€ CBOMCTBY

99 OO0mas xapakTepucTUKa YIEMEHTOB bubmmoreka [IOK
VIA-rpynmsl 24.11.2023 | https//m.edsoo.ru/00ade64a
ANnoTponHbie MOIU(PUKAIINU CEPHI.

93 Haxoxnenue cepsl 1 €€ coemHEeHHI bu6nuoreka [JOK
B IpUpoie. XUMHUYECKUE CBOHCTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
cephl

24 CepoBo10po, CTpOCHHE, bubmmoreka [IOK
(dr3HYecKre ¥ XUMHYECKUE CBOMCTBA 01.12.2023 | https://m.edsoo.ru/00ade802
Oxcu bl cepbl. CepHast KUcCIoTa,

25 ¢dusnyeckre U XMMUYECKIE bubmorera [IOK

. 05.12.2023 | https//m.edsoo.ru/00adea28
CBOWCTBa, TPUMECHCHIE
XUMHYECKHE PEAKIINH, JISKAIIIC B
OCHOBE ITPOMBIIITICHHOTO CII0C00a

26 MOJTy4EHUsI CEPHOMN KUCIIOTHI. bubnnoreka LIOK
XUMHUYECKOE 3arpsA3HEHUE 08.12.2023 | https//m.edsoo.ru/00adec8a
OKPYXKAIOIICH CPe/Ibl COSAMHCHHUSIMU
cephl

27 BrrunciieHre MaccoBOi 1OJIM BBIXOIA bu6mmoreka [IOK
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MPOJIyKTa peakuu 12.12.2023 | https//m.edsoo.ru/00adec8a
OO0mas xapaKkTeprucTUKa YIEMEHTOB

28 VA-rpymnmnsl. A3or, bubmuotexa LIOK
pacpocTpaHeHue B IPUpPOJIE, 15.12.2023 | https://m.edsoo.ru/00adeea6
¢u3nUecKie 1 XMMUYECKIUE CBOKCTBA
AmMUak, ero GuznyecKue u

29 . bubmuoreka IIOK
XAMIHECKHE CBOHCTRA, HOYICHHIE ! 19.12.2023 | https://m.edsoo.ru/00adf004
PUMEHEHHE
[pakruueckas padora Ne 3 mo Teme

30 «[lonyyeHrne aMmmMuaKa, H3y4eHHE €ro bubmorexa TIOK

N ’ 22.12.2023 |  https//m.edsoo.ru/00adf180
CBOWCTBY»

31 A30THast KHCIIOTa, e€ u3nyeckue u bubmuotexa LIOK
XUMHYECKUE CBOHCTBA 26.12.2023 |  https://m.edsoo.ru/00adf306
Hcnonbs3zoBaHue HUTPATOB U CONEM

” aMM60HI/I$I 13 K)a;eCTBe MHUHEPATbHBIX BuGmiorexa LOK
YROOPCHMH. AHMIHECKOE 29.12.2023 | https:/m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIeH CPelIbl
COCIMHCHHSIMHU a30Ta
o .0

33 (booc(g)o p. LKEHA Q)ocq?;)pa V)u bubmuotexa LIOK

coprai KHCHf)Ta’ MBHHCCKIE 1 09.01.2024 | https//m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOIydeHHE
Hcnonws3zoBanue docdaros B

34 Ka4eCTBE MUHEPAITBHBIX YIOOPCHUH. bubnmoreka [IOK
3arpsi3HEHHUE IPUPOTHOMN Cpelbl 12.01.2024 | https//m.edsoo.ru/00adfc20
docparamu
Yy ,

o TJIepOT zfcnpOCTpaHeHHeB BuGmiorexa LIOK
HPHPOJE, (QIBIHCCIHE 1 XMiHecie 16.01.2024 | https//m.edsoo.ru/00adfdc

CBOICTBa
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Oxcupl yraepoja, ux (u3uuecKue u
XAMHYECKHE CBOMCTBA.

bu6nuoreka [JOK

36 DKOJIOTHYECKUE TIPOOITIEMBI, 19.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcuIoM yriepoaa (1V)
37 VYronpHas KUCIOTa U €€ CoNH bubmorera TIOK
23.01.2024 | https://m.edsoo.ru/00ae006¢c
[Ipakrtuyeckast padota Ne 4 mo Teme
38 "Tlony4yeHue yrieKkucioro rasa. bu6muotexa LIOK
KauecTBeHHas peakius Ha KapOOHAT- 26.01.2024 | https//m.edso0.ru/00ae027¢e
noH"
IT 0
o epBOHAYAJIbHBIE IIOHSATHS O BuGmiorexa LOK
OPTaHHHCCIIX BEHICCTRAX KAk O 30.01.2024 | https://m.edsoo.ru/00ae054e
COCAMHEHMSIX yTIIepoia
40 K . bubmunoreka [IOK
PEMEHILI €10 COCHEIA 02.02.2024 | https 7/m.eds00.ru/00ae080a
[pakruueckas padora Ne 5.
41 Pemenue sxcriepuMeHTaIbHBIX 33124 bubmuotexa LIOK
1o teme «BakHelime HEMETAIBI 1 06.02.2024 | https//m.edsoo.ru/00ae0bf2
X COCAUHCHU S
I
09.02.2024 | https://m.edsoo.ru/00ae0e18
COCAMHEHUSD)
OO0mas xapaKkTeprucTruKa
XUMHYECKHU X DJIEMEHTOB —
43 MeTauIoB. MeTajarudeckas CBsI3b U bubmuoreka [IOK
MeTaJlJINYecKasi KpUCTaIIINYeCKast 13.02.2024 | https://m.edsoo.ru/00ae103e

peérka. Pu3nueckue CBOMCTBA
METaJIOB
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XHUMHUYECKHE CBOMCTBA METAJJIOB.

44 DEKTPOXUMUYEC KA bubmorera IOK
P . b 16.02.2024 | https://m.edsoo.ru/00ae1156
HaIPsHKCHUH METAJIJIOB
OO6mume criocoObl TOTY4YCHUS
.C .B
T I ——
P PEaIeHiT, 20.02.2024 | https://m.eds0o.ru/00ae1156
€CJIM OJIMH M3 PEarcHTOB COACPIKUT
MpUMECH
46 IloHsiTHE 0 KOPPO3UU METAIIIOB bubmnorera LIOK
27.02.2024 | https://m.edsoo.ru/00ae1278
bu6nmoreka [JOK
4 Wlemorrbte MeTanst 01.03.2024 | https://m.edsoo.ru/00ae14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPUS H bubmuoreka [IOK
KaJIis 05.03.2024 | https://m.edsoo.ru/00ae14bh2
49 [enounH03eM €IbHBIE METAJLIBI — bubmuotexa LIOK
KaJbIIMA U MarHui 12.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxxuelinme coequHEHNS Kb bubnnorexa LIOK
A " 15.03.2024 | https://m.edsoo.ru/00ae15e8
51 JKéctkocTh BOMIBI U CIOCOOBI €€ Bbu6nunoreka [JOK
yCTpaHEHUst 19.03.2024 | https://m.edsoo.ru/00ae 1886
I1 6ota Ne 6
- ! }i?:KTI/I‘-IeCKaH pabota 1o :FGMC BuGmorexa IIOK
CCTKOCTD BOJIBT M METOABT c¢ 22.03.2024 | https://m.edsoo.ru/00aelae8
ycTpaHeHus"
53 O00011IEHNE U CHCTEMATH 3L
3HAHWUH 05.04.2024
. bu6nmoreka [JOK
>4 AiomuHu#H 09.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHBIE CBOMCTBA OKCHIA H bubmmoreka [IOK
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THIPOKCH A 16.04.2024 | https://m.edsoo.ru/00aelc64
bubnmoreka [IOK
56 Keneso 19.04.2024 | https Jlm.edsog)_.[ ru/00ae1d86
57 Oxcuibl, TUJIPOKCUJIBI U COJIM JKeJie3a bubnmoreka [IOK
(I u xenesa (111) 23.04.2024 | https://m.edsoo.ru/00ae35e6
58 O0o01meHre 1 cucTeMaTU3al s
3HaHUH 26.04.2024
[Ipakruueckas pabora Ne 7.
59 Pemenre sxkcnepuMeHTaIbHbIX 33/1a4 bu6nmoreka [IOK
1o TeMe «BakHel e MeTajuTbl U UX 30.04.2024 | https//m.edsoo.ru/00ae3de8
COCITMHEHU DY
Boraucnenus no ypaBHEHUSIM
XUMUYECKH X PEaKIUid, €CITH OJIH U3
60 pEeareHToOB JIaH B U30BITKE MIJIH bubnunoreka [IOK
COJICP)KUT IPUMECH. Berauciienus 03.05.2024 | https//m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJa IIPOJYKTa
peaxkuuu
61 O0o0ImeHNe U cCHCTeMaTU3a s
3HaHUH 07.05.2024
KonTponbHas padora Ne4 o reme
62 «Baxuelme MeTaJuThl U UX 10.05.2024
COCITMHCHHUSDY
63 BemectBa u Mmatepuansl B bubnunoreka LIOK
MTOBCE/IHEBHOW KM3HU YeIIOBEKa 14.05.2024 | https//m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnnoreka LIOK
OKpY)KaroIleH cpe/ibl 17.05.2024 | https//m.edsoo.ru/00ae4270
65 Ponp xumuu B perenuun bubnnoreka LIOK
HKOJIOTUYECKHX ITPOOIEM 21.05.2024 | https://m.edsoo.ru/00ae4270
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PesepBHbiii ypok. O600IIEHNE U

66 1 Bu6nunoreka [JOK
CUCTEMATHU3ALIMA 3HAHUN 24.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PezepBHblii ypok. O6001meHE U 1 bubmuotexa LIOK
CUCTEMATHU3ALIMA 3HAHUN 24.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepBHblii ypok. O0o01mIeHUE U 1 bubmuotexa LIOK
CHCTEMATU3AL U 3HAHHUI 24.05.2024 |  https//m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANMYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O NIPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enmpaman O.I°., AknnmoHepHOE 00111eCTBO
«M3narensctBO «IIpocBemicHne)
» Xumus, 9 kimacc/ Pynsutuc I'.E., ®enmpaman O.I°., AknpoHepHOE 00IIECTBO

« I/IBI[ELTCJ'II)CTBO « HpOCBCHIeHI/IC»

METOJINYECKHUE MATEPHUAJIBI JUISA YYUTEJISA

1. Pymutuc I'.E. Xumust. 8 kmacc: yue0. st o001ieoopasoBar. opranusaruii /
['.E. Pyn3utuc, ®@.I'. ®enpaman - M.: [Ipocsemenue, 2018.

2. Xumus. Pabouune nporpammel. [Ipeamernas minns yaeOHUKOB I, E.
Pynsutuca, ®@. I'. ®enpamana. 8—9 kiacchl: mocooue aJis yuuTesen
ob6meobpazosar. opranmanuii / H. H. I'apa. — M.: [Ipocsemenue, 2019.

3. I'apa H. H. Xumust: ypoku B 8 kinacce: nocodue aiist yuurens / H. H. T'apa. —
M.: IIpocsemienue, 2014.

4. T'apa H.H. 3agauHuk ¢ «IOMOIIHUKOMY». 8 - 9 Ki1acchl: yuel. nocooue st
obmeobpazosar. opranmanuii / H.H. I'apa, H.W. I'abpycesa - M.: [IpocBemenmue,
2018.

5. Papenkuit A.M. lunaktnaeckuii Mmarepuai. 8-9 kiaccel: yued. mocodue ajs
ob61meodpazoBar. opranmsainuii / A.M. Paneukuit — M.: [lpocsemienue, 2018.

6. 'abpycesa H.U. Xumus. 8 kmacc. Pabouas rerpanp (K yueOHUKY

I'.E.Pymsutuca) — M.: [Ipocsemenue, 2017.



7. 'abpycesa H.W. Terpanap a1 1a00paTOPHBIX OMBITOB M MPAKTHIECKHUX PAOOT.
8 kymacc: yue0. mocobue 151 oo1eooOpazonar. opranuzanmii / H.W. 'abpyceBa —
M.: IIpocsemienue, 2018.

8. DJIEKTPOHHOE NMPUJIOKEHUE K YUCOHUKY « XUMUS. YUeOHUK 11 8 KIL. /
I'.E.Pymutuc» ([Iuck)

9. Pymutuc I'. E. Xumus: 9 xi1.: yueOHUK 17151 00111€00pa3oBaTEIbHBIX
yapexaennii / I'. E. Pymutuc, ©. I'. ®enpaman. — M.: [Ipocserenne.

10. Xumusi: 9 KIL. : 37IEKTPOHHOE MPUJIOKEHNUE K YICOHUKY.

11. T'abpycesa H. . Xumus: pabouas terpaap: 9 k. / H. U. 'abpyceBa. — M.
IIpocserienue.

12. Pamenkuit A. M. Xumus: nuaaktnaeckuii Mmarepuait: 8—9 ki / A. M.
Paneuxuii. — M.: IIpocsemenue.

7. 'apa H. H. Xumus. Ypoku: 9 k. / H. H. I'apa. — M.: [IpocBemenue.

8. I1. 1. becnianos, M.B. Jlopodee. Peanu3anust 00pa3zoBaTebHbIX IPOTpaMM
€CTECTBEHHOHAYYHOM M TEXHOJIOTHYECKOW HANPABJICHHOCTEH MO XUMUU C
UCII0JIb30BaHueM 000pynoBaHus LieHTpa « Touka pocTa». MeTonuueckoe

rmocobue. Mocksa, 2021

HU®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bu6mioreka [IOK






