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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHOl paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHMS M pAa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOIro
peaMera, YCTaHABIIMBAET 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEeNbHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aronierocsi, €ro MpeACcTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BAaXKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHs TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOIN U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011l 1 PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATIBHOM JCSITEIHHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOM rpaMOTHOCTH O0y4aronInuxcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAa/l B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  NeJaroruuyecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSTUN
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TTOTYUYEHUS N3y4aeMbIX
BEIIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHUIO U METO[aM
MO3HAaHUSI B Hayke. VM3ydeHue XMMHUU MPOUCXOJUT C MPUBJICYEHUEM 3HAHUU W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 57
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbBHOCTH YEJIOBEKA U KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI. 3a/1a4a
y4eOHOTO TMpeaMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOXKEHUM, TOCTYITHBIX
00001IeHnI T MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAyKW, B MPHOOIIEHUU K



Hay4YHbIM METOJAaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEAKIMil, B
(GbopMUPOBAHUY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHOM U y4eOHO-UCCIEN0BATENbCKON IEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMU B ITOBCETHEBHOM JKU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— ¢$opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA CHUCTEMAaTHYECKOE MPUOOIICHHE
OoOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITMUCS
OMbITa PAa3HOOOPA3HON NEATETBbHOCTH, MO3HAHHUS W CAMOINO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOLEro MHUpA, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYECHHBIC NPH H3Y4YECHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B MOBCETHEBHOM KU3HU U TPYA0BOM
NesTEeIbHOCTH;

— (QopmupoBaHue y oOyyaromuxcs TyMaHUCTHYECKMX OTHOILEHUH,
NOHUMAHUSl LEHHOCTU XUMUYECKHMX 3HAHMM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eecoo0pa3HOro TOBEICHUSI B OBITY W TPYJOBOM JAESATEIBHOCTH B LEJSIX
COXpaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBAllMU K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJIbHEUIIETO
oOy4eHuUs.

KosmdecTBo yacoB, OTBEAEHHBIX JJIs1 M3yUYEHU XUMUU B 9 Kitacce, — 68 4acoB
(2 yaca B HeZEIIO).



COILEPKXAHUE OBYUYEHUA

9 KIIACC

BemecTBo M XUMHUYeCKas peakuus

[Tepnoanueckuit 3akoH. [leproanyeckas cucTreMa XUMHUYECKUX JIEMEHTOB
. . MenaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTU B UBMEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kalusl, KaldblMs M HX
COCJIMHCHUN B COOTBETCTBHMU C TOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BelecTBa: BUbI XUMUUECKON CBSI3U. THIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUMA KPUCTALIMYECKOU PEIIETKH
Y BUJIa XUMHUYECKOM CBSI3U.

Knaccudukanus 1 HoMeHKIaTypa HEOPraHUUECKUX BEIIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYECKUX
COCIMHEHU, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Kiaccupukanuss XMMUYECKHX PEaKIUA MO Pa3IMYHBIM IpU3HAKaM (T10
YHUCIIy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
110 U3BMEHEHUIO CTETICHEN OKUCIICHUSI XUMHUECKUX JIEMEHTOB, IO 00PATUMOCTH,
M0 YYacTUIO Karajiu3aTopa). OK30- U  DSHIOTEPMUYECKHE PEaKIIUH,
TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopocTH XxuMHUueckou peakiuu. [ToHsTHe 00 OOpaTUMBIX U
HEOOPATHUMBIX XUMHUUYECKUX peakiusix. [IoHATHe 0 TOMOTEHHBIX M ITeTePOTCHHBIX
peakuusax. Ilonstue o karanuze. lloHATME O XHMHUYECKOM pPaBHOBECHHU.
@DaKkTOphl, BIHSIOINIME HA CKOPOCTh XUMHYECKOW PEAKIUH U TOJOKEHUE
XMMHUYECKOTO PABHOBECHSI.

OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC — PEAKIMM, JJICKTPOHHBIM  OajaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHHWE  ypaBHEHHU
OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX PEAKIMAd C HCHOJb30BAaHUEM METOAA
AJICKTPOHHOTO OajaHca.

Teopust BJICKTPOJIUTUYECKOU JTIUCCOLAALINH. DIIEKTPOIUTHI 51
HEAJICKTpONUThl. KaTuoHbl, aHMOHBL. MexaHu3M AuCCOUMAlMU BELIECTB C
pa3IMYHBIMHA BUJIAMU XUMUYECKOU CBsA3U. CreneHb auccouuanuu. CUIIbHBIE U
ca0ble 3JIEKTPOJIHTHI.

Peaknuu wmonHOro oOOMeHa. YCIOBHS TPOTEKAHHS PEAKIUH HOHHOTO
oOMeHa, TIOJIHBIE W COKpaliéHHbICE HOHHBIC ypaBHEHHS peakmuii. CBoilcTBa
KHUCJIOT, OCHOBaHUM M COJIEHl B CBETE MPEJCTABICHUN 00 AIEKTPOIUTHUECKOU
nvcconmanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [IoHSITHE O TUAPOJIN3E COJEH.

Xumuueckuii IKCnRepuMeHm



03HAKOMJIEHUE C MOJEIISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB U HEMETAJUIOB (TpaduTa U anmasa), CIOKHBIX BEIIECTB
(xJopua HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKInu
OT BO3JCHCTBUSA Pa3IUYHBIX (DAKTOPOB, MCCIEAOBAHHE DIIEKTPOINPOBOTHOCTH
pacTBOpPOB BEWIECTB, MIpOLECCa JUCCOLUMALMU KHUCIOT, WIeJIOYel W coJyer
(BO3MOXHO HCIIOJIb30BAaHUE BHUAEO MATEpPHAIOB), MPOBEAEHUE OIIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKK MPOTEKAHUs pPEaKUUid HOHHOro OOMeHa
(oOpazoBanue ocajika, BBIJCIICHHE Tra3a, oOpa3oBaHHWE BObI), OIBITOB,
WUTIOCTPUPYIOMINX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX —pEaKIUui
(ropenue, peakuuu pasaoKeHHsl, COEIMHEHNS ), PACIIO3HABAHNE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEAKUHMid Ha HWOHBI, pELIECHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaunbl 1 X coeIMHEHUS

OO6mass xapakTtepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTeNeHn okucieHus. CtpoeHue u (pru3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHMYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMozielicTBUE C MeTaJylaMHM, HEMEeTallJlaMH, Iejaoyamu). XJIOpOBOJOPOI.
ConsHas Kuca0Ta, XUMUYECKUE CBOWCTBA, ITOJIyYeHHUE, IpUMEHeHue. JlelicTBue
XJIOpa U XJIOPOBOJIOPOAA HA OPraHWU3M YEJIOBeKa. BakHEWIne XJIOpHUAbl U UX
HAaXO0XKJICHUE B MIPUPOJIE.

O6mas xapakrepucTtuka neMeHToB VIA-rpynmbsl. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKHUciIeHus. CTpoeHHe U pU3nUecKre CBONCTBA
IOPOCTBHIX BEIIECTB — KHUCIOpOJa W Cepbl. AJIIOTPOINHbIE MOIAU(PUKALUU
KUCIIOpPOa M cepbl. XMMHUYECKHE CBOMCTBA cepbl. CepoBOAOPOJ, CTPOCHHE,
¢u3znueckne M XUMHYECKHEe CBOMCTBA. OKCHUIBI Ccepbl KaK MPEeACTABUTENH
KHUCJIOTHBIX OKCHIOB. CepHasi KHCIOTa, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBA
(oOmme Kak mpejcTaBUTENs Kiacca KUCIOT U crenuduieckue). XuMHUIeCKUue
peaKklMy, JIeKallMe B OCHOBE MPOMBIIUIEHHOTO CHOC0o0a MOJyYeHUs! CEpHOM
KUCHOTHL. [IpuMenenne cepHoit KUCHOTHI. COM CEPHOM KUCIOTHI, KAUECTBEHHAS
peakuusi Ha cynbdaT-uoH. HaxoxaeHue cepbl U €€ COEIMHEHH B MPHUPOJIE.
XVWMHUYECKOE 3arpsi3HEHHE OKPYXKAWIIEH Cpelbl COCAVMHEHUSIMU  CEpBI
(KUCIIOTHBIE JIOKIW, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MpeI0TBPALCHUS.

O6mas xapakrepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHN OKUCIEHUS. A30T, paclipOCTPAaHEHUE B IPUPOJIE,
¢usnyeckue u xumuyeckue cporicta. KpyroBopot azora B mpupose. AMMHAK,
ero (usnueckue U XMMUYECKHE CBOMCTBa, MmoiyueHue u npumeHeHue. Comu
aMMOHUS, UX (PU3NYECKHUE U XUMUYECKHE CBOMCTBA, puMeHeHue. KauecTBeHHas
peakiysi Ha UOHbl aMMOHUS. A30THAasl KUCIOTa, €€ MOoJIyueHue, (PU3nYecKue u



XUMUYECKHE CBOMCTBa (0OOIME Kak TPEACTABUTENs Kiacca KHUCIOT |
cnenuduueckue). Vcmonp3oBaHne HUTPATOB M COJEHl aMMOHHS B KauecTBE
MUHEPAIbHBIX YyNOOpeHuid. XMMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl
COCIMHEHUSIMU a30Ta (KHUCIIOTHBIE IOX[HW, 3arpsS3HEHUE BO3/yXa, MOYBBI U
Bog0oéMOB). Docdop, ammwtoTponHbie Momudukanuu docdopa, GU3UIECKUE U
xumudeckue cpoictBa. Okcun dpocdopa (V) u hochopHas kuciiora, GU3NIECKUE
U XUMUYECKHE CBOWCTBa, moiydeHue. Mcnonbp3oBanue ¢gocdaToB B KauecTBe
MUHEPAIbHBIX YI0OpEHUHN.

O6mas xapakrepuctuka nemMeHToB |V A-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapakTEepHbIC CTENECHW OKUCICHHUSA. YTIEpPOH, aJUIOTPOITHBIC
MoauUKAIMK, PACHpPOCTPAaHEHUE B MPHUPOJES, (PU3NUECKHE W XHUMHYECCKUE
cBoiicTBa. Ancopouus. KpyroBoport yriaeposa B ipupoje. OKCUIbI yriaepoa, ux
du3nueckue W XHMMHUYECKHE CBOMCTBA, JIEWCTBHE HA >KHUBBIC OPTraHU3MBI,
MOJIyYCHUE M TIPUMEHEHHE. DKOJIOTHIECKUE TIPOOIEMBI, CBSI3aHHBIC C OKCHIIOM
yriepona (IV), rumore3a ri100adbHOTO TOTEIJICHUS KIUMaTta, MapHUKOBBIN
s dekT. YrosbHas KUCI0Ta U €€ COu, NX (PU3NYECKUE U XUMUUECKHE CBOMCTBA,
nojiyueHue u TmpumeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIIIICHHOCTU U CEIHLCKOM
XO351CTBE.

[lepBoHavyasibHBIE TIOHATHS OO0 OpPraHWYECKHWX BEIIECTBAX Kak O
COCIMHEHUSIX YTiiepojaa (MeTaH, 3TaH, 3TWJICH, alleTUJICH, ATaHOJI, TJIMIIEPHH,
yKCycHasi KucioTa). [lpupoaHple HCTOYHHUKU  YTIEBOAOPOAOB  (yroib,
IPUPOAHBIN a3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJb B OBITY
¥ TIPOMBITIUICHHOCTH. [loHATHE 0 OMOJOTHYECKH BaKHBIX BEIIECTBAX: JKHPAX,
Oenkax, yrieBojax — M UX POJM B KU3HM UYeJoBeka. MaTepualbHOE €IUHCTBO
OpraHUYECKUX ¥ HEOPTaHUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usnyeckue W XUMHUYECKHE CBOWMCTBA, MOJNYyUYCHHE H
npuMmenenue. CoenuHeHus: kpemHusi B npupoze. OOmme mnpencraBieHus 00
okcujie kpemuus (1V) u kpemHueBoi kucnote. CHIMKATHI, UX UCIOJIb30BaHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHelie CTpOUTEIbHBIC MaTEPHAITBI: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpobiemMbr 6€30macHOTO UCTIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3IoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI,
MPOBE/ICHUE KAUYEeCTBCHHBIX pEAKIUi Ha XJOPUI-UOHBI M HAOJIIOJCHUE
MPU3HAKOB UX MPOTEKAHMSI, OTBITHI, OTPAKAIOIINE (PU3NIECKHE U XUMHUIECCKUE
CBOWCTBa TaJOT€HOB M WX COCNMHCHWA (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOpaslamMu XJOpUJOB (TaJlOreHUIOB),
O3HAKOMJICHHE C oOpa3mamMu cepbl U €€ COeOUHEHUSIMH (BO3MOXHO



WCIIOJIb30BaHUE BHUIEOMATEpHUaNoB), HAOIIOJEHUE Tpolecca OOyrIUBaHUs
caxapa IIOJ JEUCTBUEM KOHLICHTPUPOBAHHOW CEPHOM KHCIIOTBI, H3Y4YEHUE
XUMHUYECKUX CBOMCTB  pa30aBICHHOM CEpPHOM  KUCJIOThI, IPOBEIECHUE
KayeCTBEHHOM peakluu Ha Cyiap(paT-uoH U HaAOMIOJEHUE TMpU3HaKa €€
MPOTEKaHus1, 03HaKOMJICHHE C (DM3MUECKUMHU CBOWCTBaMU a30Ta, pochopa u nx
COCIMHEHHH (BO3MOJKHO HCIIOJIb30BAaHUE BHJIEOMATEpHANIOB), 0Opa3LaMu
a30THBIX U POCPOPHBIX yIOOpEHUH, MOIyYeHrne, COOMpaHue, paclio3HaBaHUE U
U3y4YCHUE CBOMCTB aMMHaKa, NPOBEJICHUE KAYECTBEHHBIX PEAKLIMN Ha HOH
aMMOHMA U  Qocdar-uOH U H3yyEeHUE T[PU3HAKOB UX MPOTEKaHUs,
B3aUMO/ICMICTBUE KOHLEHTPUPOBAHHOW a30THOW KHUCJIOTBHI C MEJbIO (BO3MOYKHO
HCIIOJIb30BaHUE BHJICOMATEPUANIOB), H3YYEHUE MOJEIEH KPUCTALIMYECKUX
pemérok anmMasa, rpaputa, QpymiepeHa, 03HaKOMIIEHUE C ITPOLIECCOM acOpOLUU
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIIEM U YCTPOMCTBOM IIPOTHUBOrasa,
MOJIy4eHHUe, COOMpaHKe, paClIO3HABAHUE U U3YUYEHHE CBOMCTB YIJIEKUCIIOTO rasa,
MIPOBE/ICHNE KAYECTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE
MPU3HAKOB MX MPOTEKAaHUs, O3HAKOMJIEHWE C NPOAYKUUEH CUIMKATHON
IPOMBIIUIEHHOCTH, PEIEHUE 3KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe «Baxunennme
HEMETAJUIBI U UX COCAUHEHUS.

MeTa/uIbl M KX COeUHEHUS

OOmast xapakTepUCTHKAa XHMHUYECKHUX OJJIEMEHTOB — METAJUIOB Ha
OCHOBAaHWM UX MOJIOKEHUS B [leproandecKkoil CUCTEME XUMUYECKUX JIIEMEHTOB
. 1. Menneneesa u crpoeHust atomoB. CTpoeHrne MeTauioB. Meramndeckas
CBA3b U METAJUIMUECKasi KPUCTAJUINYECKAs] PEIIETKA. DJIEKTPOXUMUYECKUNA P
HalpsKeHUM MeTaioB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl mnomydeHus: MmeTawioB. [loHATHE O KOpPpPO3UMM METAJLIOB,
OCHOBHBIE CHOCOOBI 3alMTBHl MX OT Koppo3uu. CmiaBel (CTallb, YYTYH,
TIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U TPOMBIIIICHHOCTH.

[I{erouHbIe MEeTAIUTBL: MOJIOKEHUE B [Ieproanueckoit cucTeMe XUMUYECKUX
anemeHToB [[. . MeHneneeBa, CTpOEHHE UX aTOMOB, HAXOXKIAEHUE B MPUPOLE.
duznyeckre 1 XMMUYECKHE CBOMCTBA (HA MpuMepe HaTpus U Kaius ). OKCUabl U
TMAPOKCHIBI HaTpusi M Kanusa. [IpuMEHEeHHe IIEeOYHBIX METAUIOB MU HX
COCIMHEHU.

[[lenouyno3eMenbHbIE MeETaadbl MarHuid W KaJbLMM: TIOJIOXKEHHE B
[Tepnoanueckon cucteme xuMnaeckux sneMeHToB 1. 1. Menneneesa, crpoenue
X aTOMOB, HaxoXxieHue B npupoae. Pusnueckue M XHMHUYECKHE CBOMCTBA
MarHusi M Kajapuus. Baxseillune coelnHEHHs] Kalnblus (OKCHJ, TUIAPOKCHI,
conu). KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUs!.

AmomuHui: nosiokeHue B llepuonnueckoil cucteMe XMMHYECKHX
aneMeHToB J[. M. MenneneeBa, CTpoeHHUE aToOMa, HAXOXKIECHUE B IPUPOLE.



duznueckre W XUMUYECKHE CBOWCTBA amtoMuHMs. AMMOTEpHBIE CBOMCTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHUSL.

Kenezo: nonoxenne B Ilepruoanueckon CUCTEME XUMUYECKUX IJIIEMEHTOB
. . MenneneeBa, CTpO€HUE aToMa, HaXOXJICHUE B npupoje. Pusndeckue u
XUMHYECKue cBoOMcCTBa xene3za. Okcuabl, ruapokcuasl U conu xkeneza (1) u
xenesa (11l), ux cocras, cBoiicTBa U MOTyUYEHHUE.

Xumuyeckuii IKCnHepuMeHm

O3HAaKOMJICHHE ¢ oOpaslaMHd METaJVIOB M CILIaBOB, MX (U3UYCCKUMHU
CBOWMCTBAMHU, H3YUYCHHE PE3yJbTaTOB KOPPO3UM METAIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEW B3aMMOJICUCTBUSA OKCHIA
KaJIbI[Msl U HATPUsl C BOJAOW (BO3MOXKHO HCIOJIb30BAHHE BUIECOMATEPUAIIOB),
HCCJIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, IPOIIECCAa TOPEHHUS JKEJIE3a B KUCIOPOE
(BO3BMOXXHO HCIIOJIb30BAaHHWE BHJACOMATEPHATIOB), MPU3HAKOB TMPOTECKAHUS
Ka4eCTBEHHBIX PEAKIWI HA NOHBI: MarHus, KaJblUs, ATFIOMUHUSA, [IMHKA, KEJIe3a
(I m xene3a (1), meau (1), HabmroIeHUE U OMTMCAHKE TIPOIIECCOB OKPAITMBAHHS
IJAMEH WOHAMU HaTpusl, Kaiusd W Kajdblus (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEpUAIIOB), HCClenoBaHHE aM(pOTEPHBIX CBOMCTB  THJAPOKCHIA
AJTIOMUHMS U THAPOKCH/IA ITUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Baxxkneime MeTauibl 1 UX COSTUHCHUS.

XHUMHS M OKPY:KaOLIas cpeaa

BemiectBa 1 Matepuanabl B IMOBCEIHEBHOM KM3HU 4esloBeka. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMUYCCKHUX peakiuii B ObITy. [lepBas momorp npu
XUMHYECKUX 0KOTax U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpenenabHas JomyCcTuMast
KOHIIEHTpalus Beuiects, aaee — [1/K). Pois xuMuu B pemieHru 3K0JI0rM4eCKUX
pooIeM.

Xumuyeckuii IKCnepumenm:

M3y4eHHe 00pa3lioB MaTEpUaIoB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHbIC
MaTtepuabl).

Mesxcnpeomemmnuwie ceasu

Peanuzanysi MeXNpeAMETHBIX CBSI3€H NMPU M3YUYCHUU XHMMHHU B 9 Kiacce
OCYILIECTBIISICTCS Yepe3 HCIOIb30BaHME KaK OOIIUX ECTECTBEHHO-HAYYHBIX
MIOHATUM, TaK U MIOHATHUH, SBJISIFOIIUXCS CUCTEMHBIMHU JJ11 OT/ICJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBINA (PaKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHAJIM3, CHHTE3, KiIacCH(UKamus, IepUOIUIHOCTh, HAOII0JICHHE,
AKCIIEPUMEHT, MOJICIMPOBaHNE, W3MEpPEHHUE, MOJENb, SBJICHUE, MAPHUKOBBIN
3 eKT, TEXHOIOTHS, MAaTEPHUAITHI.



®u3uka: Marepus, aTroMm, JJIEKTPOH, INPOTOH, HEUTPOH, WOH, HYKIHJ,
M30TOIBI, PAJIHOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUM 3apsii, IPOBOJIHHUKH,
HOJyIPOBOJHUKHU, JUAIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe  COCTOSIHME  BelllecTBa, ra3,  pacTBOpP, PacTBOPUMOCTS,
KpUCTAJTTMYECKasi pemérka, CIUIaBbl, (PU3UYECKHE BEIUYMUHBI, €IUHUIIBI
M3MEpEHMs, KOCMUYECKOE ITPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: porocunres, npixanue, Onocdepa, IKOCUCTEMA, MUHEPATILHBIE
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocepa, ruapocdepa, MHUHEpalbl, TOpPHbIE TOPOJIBI,
ITOJIE3HBIE NCKOAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTpaMMbl OCHOBHOTO OOIIIETO
o0pa3oBaHUs JOCTUTAIOTCSA B XOje OOY4YEHHS XMMHH B €IUHCTBE Y4eOHOU U
BOCIIUTATEJILHOM  JACATEIIBHOCTA B  COOTBETCTBUM C  TPAJAULIHUOHHBIMU
POCCHICKMMH COLIMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
NPUHATBIMH B OOIIECTBE MpaBUJIaMU U HOPMaMHU MOBEICHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOIITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOACTBOBATbCSI CHUCTEMOW IIO3UTHUBHBIX LEHHOCTHBIX OpPHUEHTAUN U
pacIIMpEeHUE OMbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YHMCJIE B YACTH:

1) maTpuoOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOI'O  OTHOIIEHUS K  OTEUYECTBEHHOMY  KYJbTYpPHOMY,
HCTOPUYECKOMY W HAYyYHOMY HACJEIWI0, TOHWMAaHUS 3HAYCHUS XUMHUYECKON
HayKH{ B KU3HU COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh IOCTOBEPHOM
uHbopMaIeil 0 TMepefoBbIX JOCTIDKCHHSIX M OTKPBITHSIX MHUPOBOM W
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUIX 00
yCTPONCTBE MUpPa U OOIIIECTRA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEJICTABICHUSI O COLMAJIbHBIX HOPMax M MPaBUJIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUVIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM, y4eOHO-HCCIICIOBATEILCKON, TBOPYECKOM W JAPYrUX BHIAX
NEeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM AESTEIBLHOCTU TP
BBITIOJTHEHUN Y4YeOHBIX, IMO3HABATENbHBIX 3a7a4, BBITIOTHEHUH XHUMHUYECKHUX
OKCIEPUMEHTOB,  CO3JaHUM  y4E€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHHIO ¥ B3aMMOTIOMOIITH B MPOIIECCE ITOM y4eOHOM eITeTbHOCTH,



TOTOBHOCTH OLICHMBAaTh CBOE IIOBEJCHUWE M TMOCTYIKH CBOUX TOBApPHUILUEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM C yU4ETOM OCO3HAHHMSI MOCIEICTBUI
MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHYECKHE MPEICTABICHUS O BEIIECTBE U XUMUYECKON PEaKIIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABIISIOLIUE
OCHOBY JIsl TOHMMAaHUS CYIIIHOCTU HAy4YHOW KapTUHBI MUpPa, PE/ICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
IPUPOAHON CPEAO, O POJIM XUMUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HATIPABJICHHBIC HA MOJYYCHHE HOBBIX 3HAHUM IO
XUMUH, HEOOXOAUMBIE JJis1 OOBSICHEHUS HAOJIIOAAEMbIX MPOLIECCOB U SBJICHUH,
[O3HaBaTEJIbHOM, NHPOPMAIITMOHHON U YUTATENIbCKOW KYJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOM pPadOThl € Y4EOHBIMM TEKCTaMH, CIPaBOYHON
JUTEPaTypOH, ITOCTYMHBIMHU TEXHUYECKUMHU CPEICTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHi;

MHTEpEC K OOYYEHHUIO M IMO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K CcaMO00pa30BaHUIO, IPOEKTHOM U  HUCCIEN0BATEIbCKON
JEsITEIbBHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBICHHOCTH U YPOBHS 00y4YEeHUs B
JaJIbHEHIIIEM;

4) popMupoBaHUSsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKM Ha 37J0POBBIA 00pa3 »KU3HU, OCO3HAHUE IMOCIEICTBUN U
HENpUATHE BpEAHbIX NPUBBIYEK (YNOTPEOJICHUs alKOrojisl, HApKOTHKOB,
KYpEeHHUs), HEOOXOIUMOCTH COOJTIOICHUS TPaBUII O€30MACHOCTH MPU 0OpaIlleHUH
C XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTHUYECKOMY HM3y4YEHUIO Mpodeccuil U Tpyaa pazIudHOro
poJia, YBaXKEHUE K TPYNly U pe3yJbTaTaM TPYJOBOM JIEATEIbHOCTH, B TOM UHCIIE
Ha OCHOBE MPHMEHEHHUS MPEIMETHBIX 3HAHWN MO XUMHH, OCO3HAHHBIM BHIOOD
WHIUBUyIbHOM  TPAEeKTOPUM MPOJOJDKEHHS O00pa3oBaHUA C  yUETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTpeOHOCTEH, yCremHol MpoPeCCHOHATILHOW JEATCIBHOCTH W Pa3BUTHSA
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTH aJalTHPOBATHCS B MPOPECCUOHAIBHON
cpene;

6) IK0JIOrHYeCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOUYHHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CYyIeCTBOBaHUS, IOHUMAHUE LIEHHOCTHU 370POBOIrO
u Oe3omacHoro odpasza »KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJICHUS



npaBusl 0€30MacHOr0 TOBENEHUS MpU paboTe ¢ BEIIeCTBaMHU, a TaKXKe B
CUTYALMSIX, YTPOKAIOIIMX 3I0POBBIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, II0JyYaeMble ITPU U3yUYECHUN XUMUH, IS
pelleHusl 3aJad, CBA3aHHBIX C OKPYXKAIOUIEH MNpUpOAHON Cpenou, i
MOBBILICHUSI YPOBHS OKOJOTHUECKON KyJIbTYpbl, OCO3HAHHUSA TJI00ATHHOTO
XapaKTepa 3KOJIOTMYECKUX MPOOJIEM U TyTe UX pEHIEHUS TOCPEICTBOM METOIOB
XUMHH, 3KOJOTUYECKOTO MBIIUIEHUS, YMEHHUS PYKOBOACTBOBATHCI MM B
[I03HABaTEJIbHOM, KOMMYHUKATUBHOM U COLIMAJIbHON MPAKTUKE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe MeranpeaMETHBIX pE3YyJbTaTOB BBIACIAIOT 3HAYUMBIE IS
(dopMupOBaHHsS MHPOBO33PEHHsI OOIICHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
OPUHLKII, TUIIOTE3a, (JaKT, CUCTEMA, ITPOLIECC, SIKCIEPUMEHT U JPYTOE. ), KOTOpbIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEAMETAX U MO3BOJISIOT Ha
OCHOBE 3HAHUW M3 3TUX NPEIMETOB (POPMUPOBATH MPEACTABICHHUE O LIEJIOCTHOM
HAay4YHOM  KapTUHE MHpA, U  yHHUBEpPCAJIbHbIE  ydeOHbIE  JIEUCTBUS
(mo3HaBaTebHEIE, KOMMYHUKATHBHBIE, pEryJISTUBHBIE), KOTOpbIE
oOecnieunBatoT  (OPMUPOBAHHME  TOTOBHOCTM K  CAMOCTOSTEIBLHOMY
IUTAaHWPOBAHUIO U OCYIIECTBIICHUIO YUEOHOU AESITENbHOCTH.

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

Bba3oBble Jiornyeckue AeiicTBUA:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MIPU OCBOCHHUH
3HAHUU: paCKPBIBaTh CMBICI XUMUYECKUX MOHATUN (BBLACIATH UX XapaKTEpPHbIE
IPU3HAKH, YCTAaHABJINBATh B3aUMOCBS3b C IPYTUMHU MOHATHIMHM ), UCIIOJIb30BaTh
MOHATHUSA JUIsl OOBSCHEHUS OTAENbHBIX (DAKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS
Y KPUTEPUHU JJIs KJIACCU(DUKAUU XUMUYECKHUX BEIIECTB U XUMHUECKUX PEAKLIUM,
yCTaHaBIUBATh NMPUYUHHO-CIICCTBEHHbBIE CBSI3U MEXKIY OOBEKTaMH H3YyUEHHS,
CTPOUTH JIOTHUECKHUE pacCyKIeHUs (MHAYKTUBHbBIC, JAEIyKTUBHBIC, IO
aHaJIOTUM), IeJaTh BBIBOJIBI M 3aKJIFOUEHHUS,

YMEHUE NPHUMEHATh B MpPOLECCe MO3HAHUS MOHATHS (NIpPEAMETHBIE U
METaINpeAMETHBIE), CUMBOJUYECKUE (3HAKOBBIE) MOJENH, HCIOIb3YEMbIE B
XUMHH, TPeoOpa3oBbIBATh IIUPOKO MPHUMEHSEMblE B XUMHUU MOJIEIbHbBIE
NPEICTaBICHUS — XUMHUUECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMUUecKasi popmyia
U ypaBHEHHE XMMHUYECKOW PEaKIMU — MPHU PEHIeHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJIEIbHBIX MPEICTABICHUHN BBISIBIATH U XapaKTEpPU30BaTh
CYLIECTBEHHbIE TNMPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEILIECTB U
XUMHUECKUX pEaKkluil, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, MPUYHUHHO-
CJIEICTBEHHBIE CBSI3U ¥ IPOTUBOPEYUHS B M3y4aE€MbIX MPOLECCAX U SABJICHUSIX.

Ba3oBble ucciaenoBaregbcKkue 1eHCTBUA:



YMEHHUE HCII0JIb30BaTh MMOCTABJIEHHBIE BONPOCHl B KAUECTBE MHCTPYMEHTA
MO3HAHMUS, a TAaKXKe€ B KayeCTBE OCHOBHI Ui ()OPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIILHOCTH BbICKA3bIBAEMBIX CYXKICHUM;

npUOOpEeTeHNe ONbITa MO IUIAHUPOBAHUIO, OPraHU3AIMU U TPOBEJICHUIO
YYEHUUYECKUX HKCIIEPUMEHTOB, yMEHUE HaOIIoJaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ysbTat, GOopMyIUpOBaTh 0000MIIEHUS
U BBIBOJIBI IO pe3yjbTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIIATh
OTYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ undopmaumeii:

yYMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH WH(GOPMAIUIO
Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHHUS, IOTYy4YaEMYIO U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJIApHAsl JIUTEpaTypa XUMHYECKOIO COAEpX aHUs, CIpPaBOYHbIC
nocodbust, pecypcbl MHTepHETa), KpUTHUECKH OLIEHWBATH IMPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO0 HUH(POPMAIIHUIO;

YMEHUE NPUMEHSTh Pa3IMYHbIe METO/IbI U 3alPOChI IPU MOUCKE U OTOOpE
nH(GOpPMAILMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX IJIS BBITIOTHEHUS
y4eOHBIX U IT03HABATENbHBIX 33/1a4 ONpPEAEIEHHOTO TUIIA, MPUOOPETEHHUE ONbITA
B 00JIaCTH HCIIOJIb30BaHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHMH,
OBJIAJICHUE KYJbTYpOW AaKTUBHOTO WCIIOJb30BAHUS PA3JIMYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEIBHO BBIOMpAaTh ONTUMAIBHYIO (HOpMY MpEACTABICHUS
MHPOpMAIMU U WUIIOCTPUPOBATh pELIaeMble 33Jlaud HECJIOKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 1X KOMOWHAIUSIMU;

YMEHHME HCIIOJIb30BaTh W AaHAIM3MPOBaTh B Ipolecce Yy4eOHOU u
MCCJIEI0BATENbCKOM IESITEIbBHOCTU MH(POPMALIUIO O BIAMSHUU TPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCHOPTA Ha COCTOSIHUE OKPYKAIOIIEH MPUPOIHOM
Cpebl.

KoMMmyHukaTHBHBIEe yHUBepcalbHbIe yYeOHbIe 1eiiCTBHA:

YMEHHS 3aJ]aBaTh BOIMPOCHI (B Xoj€ Auanora u (Wjid) JUCKYCCHUHU) TIO
CyLIECTBY 00CykmaeMoil TeMbl, (OpPMYIUPOBATh CBOM  MPEAJIOKECHHS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOHN 3a1auH;

YMEHUSI TPEACTABIATh IOJYYEHHbIE pE3yNbTaThl I103HABATEIBHOU
JESTEIbHOCTY B YCTHBIX M TNHCbMEHHBIX TEKCTaX; JAejaTh MPE3EHTAINI0
PE3ybTATOB BBITOIHEHUS] XUMHUYECKOTO SKCIIEpUMEHTa (J1Ta0OpaTOPHOrO OMBITA,
nabopatopHoit pabOTHl MO MCCIAEJOBAHWIO CBOMCTB BEIIECTB, Y4EOHOTO
MIPOEKTA);

YMEHHsSI y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
MO3HABAaTENIbHOM M MCCIEAOBATEIbCKOM  NIEATENbHOCTH TPU  PEIICHUU
BO3ZHUKAIOIIMX MPOOJIEM HAa OCHOBE yu€Ta OOLIMX MHTEPECOB U COIIACOBAHMS
no3uui (00Cyx1eHrs, 0OMEH MHEHHUSIMU, «MO3TOBBIE IUITYPMbI», KOOPAUHALIMS



COBMECTHBIX JCHUCTBHUM, OIIPEACICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHON pabOTHI U Apyrue).

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHUE CaMOCTOSITENIbHO OINPEIENATh LEIN JIEATEIIbHOCTH, IIJIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPHU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTD, BBIOMpaTh Hanbomee 3 (HeKTUBHBIE CITOCOOBI PEIICHUs YIeOHBIX
Y TI03HABATEJIbHBIX 3a/1a4, CAMOCTOSITEIBHO COCTAaBISATh WJIM KOPPEKTHUPOBATH
MPEVIOKEHHBIM AJITOPUTM JIEUCTBUU TIPU BBINIOJHEHUM 33JaHUA C YYETOM
MOJIYYCHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUX,
OLICHMBATh COOTBETCTBHUE IMOJYYEHHOI'O PE3yJIbTATa 3asBJICHHOM LIEJIA, YMEHHE
HCIIOJIBb30BaTh U AHAIM3UPOBATH KOHTEKCTHI, PEIJIaracMbI€ B YCJIOBUN 3a1aHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 005S3aTEIbHOrO
CoJiepKaHMsl, YCTAHOBJIEHHOIO JaHHOHN (enepaibHONM paboyell Mmporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOMIMMUCS HAyYHbIEC 3HAHUS, YMEHUS U CIIOCOOBI
NeUcTBUM, creurduyeckue Uil TMpeAMETHOM 001acTu  «XUMHS», BUIBI
JNEATEIBHOCTH 10 TMOJYYEHHUID HOBOIO 3HAHUWs, €ro HHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K koHuy oOydeHuss B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIOUTUXCSI YMEHHIA:

e PpACKPBIBATH CMBICII OCHOBHBIX XHMHYECKHUX IOHATHI: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKYJa, UOH, KaTUOH, aHWOH, MPOCTOE BELIECTBO,
CJIO’KHO€ BEILECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKAs PEaKIIUsl, XUMUUECKas CBSI3b, TEIJIOBOM d(hPeKT
peakluMu, MOJIb, MOJIIPDHBI  00BEM, pACTBOp, BJIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTAYECKAS AUCCOLMAIUSA, PEAKIUA HOHHOTO
oOMeHa, KaTalau3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIH,
OKHCIIUTENIb, BOCCTAHOBHUTENIb, OKHCICHHE W  BOCCTAHOBIICHHE,
ajoTponus, aMpOTEpHOCTb, XUMUYECKasi CBA3b (KOBaJEHTHAs, MOHHAS,
METAJUIMYECKAsi), KPUCTAJUIMYECKas pelmeETKa, KOPPO3Hs METAJUIOB,
CIUJIaBbl, CKOPOCTh XHMHYECKOW pEaKUuH, MPEAeTbHO IOIMyCTHUMAas
koHueHTpanus [[JIK BemecTsa;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IOHATHUH U
MPUMEHSThH 3TU NMOHATHUS MPU OMKUCAHUU BEILIECTB U UX MPEBPAIICHUN;

e HCIMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBICHUS (HOpMYI
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIUN;

e OIpPEIEIATHh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS] XUMHUECKUX DJIEMEHTOB
B COCIMHEHUSAX Pa3JUYHOTO COCTaBa, NPUHAJIC)KHOCTh BEIIECTB K



onpeAenéHHOMY KJIACcCy COSAMHEHMN 1Mo (HopMyraM, BHI XUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, WMOHHAs, METaJUIMYeCcKas) B HEOPTaHUYECKUX
COEIMHEHMUSIX, 3aps]] MOHA 110 XUMHUECKOU (popmyIie, XapakTep Cpe/ibl B
BOJHBIX pacTBopax HEOPTaHUYECKUX COEIMHEHUI, TUII
KPUCTAJUINYECKOUN PEIIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbich [lepuogmueckoro 3akona [[. M. Menneneera u
JEMOHCTPUPOBATh €r0 TNOHUMAHHE: OINHUCHIBATH U XAPAKTEPU30BaTh
Tabnnunyto Gopmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «IJIaBHas moAarpynna (A-rpymnmna)» u «mobo4yHas
noarpynmna (b-rpynna)», Manele U OOJblIME MEPUOAbI, COOTHOCHUTH
0003HauUEHHUsA, KOTOPhIE HWMEIOTCS B TMEPHUOJWYECKON TabmuIe, ¢
YUCJIOBBIMU  XAapPAaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHYECKUX
AJIEMEHTOB (COocTaB W 3apsi sAapa, oOIee YHCIO JIIEKTPOHOB H
pacrpenesieHie HX IO JJICKTPOHHBIM CJOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B U3MEHECHHUM CBOMCTB AJIEMEHTOB U UX COCIUHEHU B
MpeJiesIax MaJlbIX MEPUOIOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIaccu(UIMPOBAaTh ~ XMMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIIECTBA, XUMUUECKUE PEAKIUU (10 YUCIIY U COCTABY YYAaCTBYIOIIHNX B
peaklMK BEUIECTB, M0 TEIJIOBOMY 3(P(EKTy, 0 U3MEHEHUIO CTENEHEH
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUUYECKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJATBEPKJas ONUCAHHE
MpUMEpaMH MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX
XUMHAYECKUX PEAKLINN;

COCTaBJIATb YPABHEHHS DJIECKTPOJIUTUYECKOW JTUCCOLMALMMU KHUCIOT,
HIEJI0YEN M COJIEM, MOJIHBIE W COKpAlIEHHBIE YPAaBHEHHS pEaKuu
WOHHOTO  OOMEHa, YypaBHEHHUS  pPEaKUUM,  MOATBEPXKIAIOUIUX
CYIIECTBOBAHUE TC€HETUYECKOW CBSI3M MEXY BEIIECTBAMHU Pa3IMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX pEaKIUN
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PEaKInid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHU,
BO3MOXKHOCTH TPOTEKAHUS XUMUUYECKUX MPEBPAIICHUN B PazIUUHBIX
YCIOBUSX;

BBIYUCIISAITH OTHOCHUTENIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BELIECTB, MAaCCOBYIO JIOJIO XHMHYECKOTO »3JeMeHTa 1o (opmyie
COEMHEHNs, MAaCCOBYKO JIOJIO BEIIECTBA B pPACTBOPE, IPOBOAUTH
PACYETHI 110 YPABHEHUIO XUMUAYECKON PEAKIINU;



coOnrofaTh MpaBuia MOJIB30BAHHUA  XHMMHUYECKOM TOCyAOH U
nabopaToOpHBEIM 000pYyIOBaHWEM, a TakK)Ke MpaBWia OOpAIIEHUS C
BEIICCTBAMH B COOTBETCTBHH C HMHCTPYKIMSIMH II0 BBITIOJTHEHHUIO
1a00paTOPHBIX XUMHUYECKUX OTBITOB IO IMOJYYCHHUIO W COOMPAHUIO
ra3o000pa3HbIX BEHIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMW, TOATBEP)KIAIONINE KAaYyeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: pacliO3HABAThH OMBITHBIM ITyTEM XJIOPU-, OpOMH/I-
, Honu-, kapboHat-, pocdar-, CuIMKaT-, cyiabdar-, THIAPOKCU/I-HOHBI,
KaTHOHBI AMMOHUSI ¥ MOHBI U3yYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAX HEOPTAHUYECCKUX BEIICCTR,;

MPUMEHSATH OCHOBHBIC OTICPAIIMA MBICIUTEIBHON JCSITEIBHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, O0O0OOIICHUE, CHUCTEeMAaTHU3aIHIO,
BBISIBJICHUE TIPUYUHHO-CJIC/ICTBEHHBIX CBSI3€M — JJI U3YUYEHUSI CBOMCTB
BEIIECTB W XHWMHYECKHX PEAKIMH, €CTeCTBEHHO-HAYYHBIC METOIbI
MMO3HAHUS — HAOJIIOJICHUE, N3MEPECHHUE, MOJCIUPOBAHUE, IKCIICPUMEHT
(peayIbHBIN 1 MBICIICHHBIN ).

9 KUIIACC
DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ie/ioB (undposbie)
n/n U TeM IPOrpaMMbl KosmmuecTBo yacos o0pa3oBaTe/ibHbIE
pecypchl
Paspnen 1. BemecTBo 1 XuMHYecKHe peakIuH
[ToBTOpEeHUE U yroyoneHue
11 3HaHI/IITII) OCHOBH}LI,IFX ’ > bubmorexa HOK
' https://m.edsoo.ru/7f41a636
paszenoB Kypca 8 kiacca
OcHOBHbIE
12 3aKOHOMEPHOCTH 4 bubmorexa LHOK
' p . https://m.edso00.ru/7f41a636
XUMHYECKHUX PEaKIIHii
DNEeKTpOoNIUTHYECKAs g
13 JTUCCOITHAITHSI. bubmuorexa [JOK
' XHUMHUYECKUE PEAKIIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Paznen 2. Hemerasuuibl U MX coeIMHEHMSI
OO6mrast XxapakTeprucTruKa
tHasl Xapaxrep 4 Bu6mmorexa [LIOK
2.1 XHMHYECKHX AJICMEHTOB
https://m.edso0.ru/7f41a636
VIIA-rpynnet. ["anorenst
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OOm1ast xapaKTepUCTHKA
XMMHUYECKHX 3JIEMEHTOB

2.2 ) 6
VIA-rpynnel. Cepa u eé

COCIUHECHUA

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

OOm1ast xapaKTepUCTHKA

93 XHMHYECKUX AJICMEHTOB 7 bubmuorexa [JOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeqMHCHUS
OO6m1as XxapakTeprucTruKa g
94 XHMHYECKUX AJICMEHTOB bubmuorexa [JOK
' IV A-rpynmet. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCIUHEHUS
Utoro no pazneny 25
Pasnen 3. MeTasiibl U MX COeIMHEHUS
31 OO6mwme cBoiicTBa 4 bubnuorexa [JOK
' METAJLIOB https://m.eds00.ru/7f41a636
1
3.9 Baxxuelimme MeTauibl U 6 bubmuorexa [JOK
' WX COEIMHECHUS https://m.edso0o.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
41 BemecTBa u Mmatepuaisl B 3 bubnnoreka IIOK
' ’KM3HU YETOBEKA https://m.edso0.ru/7f41a636
Wroro mo pazneny 3
Pe3epBHOE Bpemst 3 bubmorexa HOK
P p https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
1O ITPOI'PAMME
9 KJIACC
KonuyectBo  DjieKTpOHHBIE
Ne Tema ypoka 4acoB uugposeie
n/n o0pa3oBaTe/bHbIC
Bceero
pecypcsl
1 Ilepnonrueckuit 3aK0H. bubnnoreka [JOK

HepI/IO,Z[I/I‘{CCKEUI cucreMma

https://m.edsoo.ru/00adb59e



https://m.edsoo.ru/7f41a636
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XUMHYECKHUX 3eMeHTOB /J[. .

Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XMMHYECKHUX DJIEMEHTOB bubmorexa [IOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Krnaccudukanusa u HoMeHKIaTypa bubmmoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHUYECKOH CBSI3U U THUIIBI bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme
5 «[ToBTOpEHUe U yrayOiaeHue 3HAaHUA
OCHOBHBIX pa3zesioB Kypca 8
KJlaccay
5 Kiaccudukanms XuMuaeckux bubnnoreka [JOK
peaKuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM
7 eakuu. [ToHATHE O TOMOTE€HHEIX U bubmmorexa [TOK
p ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIHIX
TTonstue 0 XUMHYECKOM
paBHOBecun. DAKTOPHI, BIUSIONINE
8 Ha CKOPOCTh XUMHUYECKON PEaAKIIUU bubnmorexa LOK
p p https://m.edsoo.ru/00adc28c
U TI0JIOKEHNE XUMUUECKOTO
paBHOBECHS
9 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE bubnnorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus dIEKTPOTUTUUECKON
10 mucconuanyu. CUIbHBIE U CIa0bIe bubmnorexa [IOK
’ https://m.edso00.ru/00adcd68
AIEKTPOJIUTHI
11 Wonuble ypaBHEHUS peaKIuil bubmnorexa [IOK
yp p https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHMI B CBETE MPEACTABICHUI bubnunoreka [JOK
00 BIEKTPOIUTUYECKON https://m.edso0.ru/00add5d8
IUCCOLIUAINA
XHUMHU4YeCKHUe CBOMCTBA cojlell B
13 CBETE IIPEICTABICHUN 00 bubmmorexa [IOK
p N https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLIMAIIIT
14 ITonsatue o ruApPOINU3E CONEH bubmmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTU3aIus bu6morexa [IOK

3HAHUH

https://m.edsoo.ru/00addd12
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[TpakTuyeckas padora Ne 1.

bu6mmoreka [IOK

16 «Pemenne sKkciepuMEHTATBHBIX
P https://m.edsoo.ru/00addbfa
3a1a4u»
KontponbHas padota No2 o teme
17 «INEKTPOTUTUYECKAS TUCCOIUAIUS bubmmorexa [JOK
P A HHat. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMH B PACTBOPAX)»
OO01as xapakTepUCTHKA raJOreHOB.
18 XWMHYECKHE CBOMCTBA HA TIPUMEPE bubmorexa LHOK
PHMED https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XHME%CKHS CBOMCTBA, TOJIYYCHHE bubmmorexa [JOK
> HOIYH ’ https://m.edsoo.ru/00ade104
MIpUMEHEHUE
[IpakTuueckas padbora Ne 2 o teme
20 «[TonydeHne CONSTHOM KHUCIOTHI bubmorera [JOK
yi N _ ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIUi, €CIIM OJIUH U3 bubmmorexa [JOK
peaKui, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTuHeHU N bubnuorexa [JOK
B MpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
Ccephl
CepoBoa0pO, CTPOEHHUE,
24 @HI;quCKIEe u XI/III:\)/[I/IIIGCKI/IC bubmmorexa [OK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyeckrue 1 XuMHYECKHe Bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMCHCHUE
XUMUYECKUE peakilnu, JIexalire B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
26 MIOJIy4YEHUS CEPHOM KUCIIOTHI. bu6nuorexa [IOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpelibl COETUHEHUSIMU
cephl
97 Breranciierne MmaccoBoi 1011 bubmuoreka [JOK
BBIX0/1a TPOIYKTA PEAKIINH https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTUKa SJIEMEHTOB
bubmuoreka [JOK
28 VA-rpynmnsl. A3oT,

pacnpoCTpaHCHUC B IIPUPOJL,

https://m.edsoo.ru/00adeeab
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¢busnyeckue 1 XUMHUECKUE
CBOMCTBA

AMMuak, ero ¢puznyeckue u

bu6mmoreka [JOK

29 XUMHUYECKHUE CBOWCTBA, MOTYyYEHUE
> HOIYH https://m.eds00.ru/00adf004
Y IPUMEHEHUE
[IpakTrueckas padota Ne 3 o Teme
30 «[lomyueHne aMmmMuaKa, U3y4eHUE bubmoreia HOK
e > YA https://m.eds00.ru/00adf180
€ro CBOMCTBY
31 A3oTHas kuciora, € Gu3ndeckue u bubnmoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX
32 oOpeHuii. XMMHUYECKOE bubmorexa HOK
yAoop ) . https://m.edso0o.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COCIMHCHHSIMU a30Ta
®docdop. Oxcun pochopa (V) u
33 (1)00(%)0 pHasI KI/ICJI((l))Ta q)qnfsn(qez:xne u bubmorexa HOK
p N https://m.edso00.ru/00adf68a
XUMHYECKHE CBOIMCTBA, MOJIYICHUE
Hcnons3oBanue pocdaros B
34 KauecTBE MUHEPATbHBIX YI0OpEHUH. bubnnoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
VYriepon, pacnpocTpaHeHUE B
35 npu 1:) e ;I/ISI/II‘)IGCKII)/IC u bubmorexa HOK
PHpOE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxcunsl yriaeponaa, ux Gu3nvIecKue
Y XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHUE TIPOOTIEMBI bubmorexa HOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
bu6mmoreka [JOK
37 VYronbHas KUCI0Ta U €€ COu
https://m.edso00.ru/00ae006c
[TpakTruyeckas pabora Ne 4 o Teme
38 "[losrydeHne yriekucioro rasa. bub6nuorexa [IOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-NOH"
[TepBoHayanbHbBIE MTOHATHUS 00
39 OPraHMYEeCKUX BEIIECTBAX KaK O bubmorexa HOK
P Hl https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
bubmuorexa [JOK
40 Kpemnuii u ero coequnenust nosmoreka L1

https://m.edso0.ru/00ae080a
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[TpakTuyeckas padora Ne 5.

41 Pemrenue skcniepuMeHTaIbHBIX bubnmoreka [JOK
3a7a4 1o TeMe «Bakneimue https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COEIUHEHUI
KonrtponsHas padora Ne3 o reme

42 «Baxxneiiune HeMeTaIbl U UX bubmorexa [IOK

https://m.edsoo.ru/00ae0el18
COEIMHEHUS
OO6m1as xapakTeprucTruKa
XUMHAYECKHAX DIIEMEHTOB —

43 MeTaJIoB. MeTtajuinueckas CBs3b U bubmuoreka [JOK
METAJUINYECKasl KpUCTAJIIMYECKas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METAJIIIOB
XUMUUECKHE CBOMCTBA METAILIOB.

44 DIEKTPOXUMHUUECKUH PsI bubmorexa [IOK

p N P https://m.edsoo.ru/00ael1156
HaIPsDKCHUH METAIIIOB
O61ue cnocoObl MOTydYeHHs
MmetauioB. CriaBel. Beruucinenus mo

45 aBHEHUSIM XUMHUYECKUX PEaKIUi Bubmiorexa IOK
yp p ’ https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEarecHTOB COCPIKHUT
MIPUMECH

46 IlousiTe 0 KOPPO3UU METAIIOB bubmorexa LIOK

pP https://m.edso00.ru/00ael1278
bubmuoreka [JOK

47 €JI0YHbBIE METAJUIEI
m https://m.edsoo.ru/00ael4b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [JOK
Kaus https://m.edsoo.ru/00ael14b2

49 [Iler0uHO3EMENBHBIE METAJUIBI — bubnuorexa [JOK
KaJIbILIMA 1 Mardui https://m.edsoo.ru/00ael5e8

50 Baxkuerinue coequHeHNs KaJIbIUI bubmmorexa [TOK

g H https://m.edsoo.ru/00ae15e8

51 O00011IeHE B CUCTEMATH3aIUs
3HaHUM

59 JKEcTKOoCTh BOJKI U CIIOCOORI €€ bu6mmoreka [JOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme

53 "KEcTKoCTL BOABI M METOEI €6 bubmorexa [IOK

| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. Bbubnmoreka IIOK
54 AmoMuHUI 1

https://m.edsoo.ru/00aelc64
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55 AMpoTepHbIE CBOIICTBA OKCHJIA U 1 bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
% AKeneso 1 https://m.edso00.ru/00ae1d86
57 OKcuIpl, THIPOKCUIBI U COJTH 1 bubnnoreka [JOK
xene3a (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTEMATU3AIIHS 1
3HAHUU
[TpakTuyeckas pabora Ne 7.
59 Pemrenue skcnepuMeHTaIbBHBIX 1 bubnmoreka [JOK
3aja4 no teMe «BaxkHeH1me https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COCIUHEHUS»
Berancnenus mo ypaBHEHUSM
XUMHYCCKHUX PEAKIIHiA, €CJIN OJIUH U3
60 peareHToB J1aH B U30bITKE WU 1 bubnuorexa [JOK
COACPKUT mpuMecH. Beruncienus https://m.edso00.ru/00ae1750
MacCOBOM JOJIH BBIX0Ja MPOAYKTA
peakuuu
61 O06o001IeHre U cCHCTeMaTH3aIus 1
3HAHUU
KonTponbnas pabota Ne4 o teme 1
62 «BaxuHenme MeTauibl 1 UX
COCITUHEHUS
63 BemectBa u marepuassl B 1 bubnmnoreka [JOK
IOBCEIHEBHOW KU3HHU YEJIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnuotexa [JOK
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
65 Ponp xumun B perieHun 1 bubnmnoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
66 PezepBHblit ypok. O6o011eHNE U 1 bubmmorexa [IOK
cucTeMaTu3anus 3HaHU1 https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O6006111eH1E U 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111eH1E U 1 bu6nuorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
68

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
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OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

* Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBO «lIpocBemienue»

» Xumus, 9 knace/ Pyasutuc I'.E., ®enpiman @.I'., AkiimonepHoe 00IIeCTBO

«3narensctBO «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Papeukuii A. M. Jlugaktuueckue MaTepuaibl o XuMuu 8-9 kinacc. Mockaa,
[TIpocsemienne. 2023

Paneukuii A. M. TpeHHpOBOYHbBIE U TPOBEPOUHBIE PaOOTHL. XuMus 8-9 kiacc.

Mockaa, [Ipocsemenne. 2023
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