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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1O XWMHM Ha YypPOBHE OCHOBHOTO 00mmero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (eepaabHO pabouelt mporpaMMbl BOCTIUTAHUS
U C y4y€TOM KOHIIEMIUU TMpenojaBaHusl y4deOHOro mnpeamera «XuMUsS» B
oOpasoBaTenbHbIX opranuzanusax Poccuiickoit deaepanuu.

[Iporpamma 1o XxuMuM Ha€T MPENCTaBICHUE O MLENsAX, OOIeld cTpaTeruu
OoOy4eHMs, BOCIHUTAHHMS M Pa3BUTHUA OOYYAIOIIUXCS CpPEICTBAMH y4eOHOTO
npeamera, YCTAHABIIMBAET 00s3aTeNbHOE peIMETHOE coziepKaHue,
OpelycMaTpUBAET paclpeielieHue €ro Mo KiaccaM M CTPYKTYpUPOBAHHUE I10
paszzenraM M TeMaM MPOrpaMMbl MO XHUMHH, ONPENEISeT KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEePUCTHKU CoJZlepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ U3YUYEHUSI XUMHUU C y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4e€OHOro MpoIecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolIuXCs, ONpeaeNIieT BO3MOXKHOCTH TIpeaMera s
peanm3anuy TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeNbHOU
nporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKXKe TPEOOBaAHUN K
pe3yabTaram 0o0yueHUss XUMUU Ha YPOBHE 1IeJIeld U3y4eHus mpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATENbHOCTH OOYYarOMIErocss MO OCBOEHHUIO
y4e0HOro coziepKaHusl.

3HaHUWE XUMHM CIYKUT OCHOBOU I (OPMUpPOBAHHMS MHPOBO33PEHUS
oOy4aromierocsi, €ro MnpeAcTaBIeHU O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poiib UrparoT (GopMUPYEMble XUMUEWU MPEICTABICHUS O B3aUMOIPEBPAILICHUAX
SHEPrUM W 00 SBOJIOIMU BEUIECTB B MPHUPOJE, O IMYTAX PEIICHUS TI00ATbHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHSI UYEIOBEUYECTBA — CHIPHEBOM, HHEPTETHUUECKOMH,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3PABOOXPAHECHHUS.

N3yueHne xumun:

CIIOCOOCTBYET  pealm3alid  BO3MOXKHOCTEH  IIJIT  CaMOpasBUTHUSL |
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 00111 1 (YHKIIMOHAIBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
0o0yyYarolmuxcsi, HaBBIKOB HMX CaMOCTOSTENIbHOW y4eOHOW  JeATEeIbHOCTH,
AKCIEPUMEHTAIbHBIX M HCCJIENOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B MPOGECCUOHATILHON JeATeIbHOCTH;

3HAKOMHUT CO CHEU(UKOW HAYYHOrO MBIILUICHHUS, 3aKJIaJIbIBA€T OCHOBBI
IIEJIOCTHOTO B3TJIsAIa HA €UHCTBO MPUPOJIBI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUY E€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJaroITuXCs;



croco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJIOTHYECKOE
o0Opa3zoBaHHEe 00yUYarOIINXCS.

JlanHbie HampaBiieHHs B OOYYEHMH XUMUU OOECTICUMBAIOTCS CIEIH(PUKON
colepkaHusl ~ y4eOHOro MpeaMeTa, KOTOpPbIA  ABJISETCS  NEAaroruuyecku
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpeNeIEHHOM JTare e
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEero oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl NEPBOHAYAIBHBIX MOHSITHUI XUMHHU, OCHOB
HEOPraHMYEeCKOM XHWMHM W HEKOTOPBIX OTIENIbHBIX 3HAYUMBIX TOHSITUU
OpraHUY€eCKON XUMUHU.

CtpykTypa copep:kaHHs MPOTrpamMMbl MO XUMHUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOro mnoaxoaa k e€ m3ydeHuro. CopeprkaHue CKIAIbIBAETCd M3 CHCTEMBI
HOHSTUI O XUMUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMbI IOHSITHI O XUMUYECKOM
peakiuu. OO6e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO0 MPHUHIUITY
NIOCJIEJOBATEIIBHOIO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEACTABICHMI
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'0 €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akona JI. M. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMIMUHU;

— YYEHHUS O CTPOCHUU aTOMA U XUMHYECKOH CBSI3U;

— TpPENCTaBIE€HUN 00 HIIEKTPOIUTHYECKOM [UCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHMS pPAacCMaTPUBAIOTCSI HA OCHOBE SMIMPHUYECKU
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO
YPOBHS K IPYyrOMY, BBITOTHSSE PYHKIIUU OOBSICHEHHS ¥ IPOrHO3UPOBAHUS CBOMCTB,
CTPOECHMS U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHHUS U MTOJIYYEHHS U3y4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJIEHNUS O XMMUYECKOU COCTABIISIIOIIEA HAYYHOW KAPTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/Ibl, IECHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOAaM
NO3HAHUS B Hayke. VM3yueHrne XUMHUM MPOUCXOIUT C MPUBICUCHUEM 3HAHUU W3
paHee M3YyYEHHBIX Y4eOHbIX MpeameToB: «Okpyxkaromuid Mup», «buonorus. 57
Kyacce» U «dusuka. 7 knacey.

[Ipu wu3ydyeHHH XUMHH TPOUCXOAUT (OPMUPOBAHHE 3HAHUN OCHOB
XUMHYECKON HayKH Kak O0O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JeSATENbHOCTH YEI0BEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpbI. 3a7aua
y4eOHOro mpeiMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHUN —
BaXHEHIINX (DAKTOB, MOHATUIA, 3aKOHOB U TEOPETUYECKHUX MOJIOKEHHUH, IOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOI0 XapakTepa, S3bIka HAayKd, B MPUOOUICHUH K



Hay4YHBIM METOJIaM MO3HAHMS MPU W3YYEHUU BEUIECTB M XUMHUYECKUX PEaKIuil, B
(dbopMuUpOBaHNY U Pa3BUTUH MTO3HABATEIBHBIX YMEHHUI U UX IPUMEHEHUH B y4eOHO-
NO3HABATENFHON M Y4eOHO-MCCIE0BATEIBCKON IeATEThHOCTH, OCBOCHUH TPaBHI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM KU3HH.

[Ipy M3ydeHun XMMUU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa3OBAaHMS BAKHOE
3HaYCHHE MPUOOPENTH TaKue IeIH, KaK:

— (opMupoBaHHE HHTEIUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY NPHUHATUIO PEIICHUH,
CIIOCOOHOI aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HalpaBJICHHOCTh OOYy4YeHHS Ha CHCTEMaTHYeCKoe MpUOOIICHHE
OoOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIHLHON JESTENbHOCTH, HAyYHBIM
METOZlaM TO3HaHusA, (OPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yciaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yUaArOIITUMUCS
OTbITAa Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHHMS M CaMOIIO3HAHUSA, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUINX YHHMBEpPCaIbHOE 3HAYEHHE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (opmupoBanre oO0uieil (QYHKIMOHATBHOM W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHUCJI€ YMEHUH OOBIACHATH U OLCHUBATh SBIICHUS
OKPY’KaIOIlIeT0 MHUpA, WCIOJb3Yys 3HAHUS U OIBIT, MOJyYCHHbIE NMPU H3y4YEHUHU
XUMHH, TPUMEHATH UX TIPU PELICHUH MPOOJIeM B TOBCETHEBHOM KU3HU U TPYOBOM
NEesITEeNbHOCTH;

— (¢opMHupoBaHHWE y OOYyYalOIUXCS TYMAaHUCTUYECKHX OTHOIIEHUH,
NOHMMAaHUSl UEHHOCTH XHUMHUYECKUX 3HAaHUW g BBIPAOOTKH IKOJIOTUYECKU
1eJeco00pa3HOro MOBEAEHUS B OBITY W TPYAOBOM NEITEIHHOCTH B LEIAX
COXpaHEHUs CBOETO 3/I0POBbsS U OKPY>KAIOIIEH MPUPOIHON CPEIbl;

— pa3BUTHE MOTUBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHSI OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQWIST U HAMPABICHHOCTH JATbHEUIIETO
o0yJeHusl.

O0111ee Yrco 4acoB, OTBEIEHHBIX JJIs1 U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOI'O
oO1rero oopaszoBanusi, coctaisier 136 vacoB: B 9 kiacce — 68 yacoB (2 yaca B
HEJIETHO0).



COJEPXAHME OBYYEHUA

9 KJIACC

BemecTBo u XMMHUYeCKas peaKkmus

[lepuognueckuii 3akoH. [lepuoanueckas cucreMma XMMHUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIHS, KABLUSA U UX COCTMHEHU
B COOTBETCTBMM C TOJOXKEHHEM »JJIEeMEHTOB B llepuoamueckoil cucreme u
CTPOCHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BHUJbl XMMHYECKOW CBA3U. THUIMBI KPUCTALIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XMMHUYECKOM CBS3H.

Kiaccudukaiys u HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XHUMHYCCKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJjaccaM HEOPTaHHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMu4ecKuX peakiuid mo pa3iMnuHbIM NpU3HaKaM (110 YUCTy
U COCTaBy YYaCTBYIOIIMX B PEAKIUHU BEIIECTB, IO TEIIOBOMY 3 (deKTy, o
U3MCHEHHUIO CTCIICHEH OKHCICHHS XHMHYECKHUX 3JIEMEHTOB, MO OOPAaTHMOCTH, IIO
YYaCTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKHUE PEAKIINH, TEPMOXUMHUUECKUE
ypaBHEHUS.

[Tonatne o ckopocT XUMHUYeCKoW peakiuu. [loHsTHEe 00 OOpaTUMBIX H
HEOOpPAaTUMBIX XMUMHUYECKUX peakiusx. [[OHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. Ilonsatne o karanmse. [lonsTre o xumuueckoMm paBHoBecuu. DakTopel,
BIIMSIIOIIAE HA CKOPOCTh XHWMHUYECKOW PEaKIMU M TOJIOKEHUE XHUMHUYECKOTO

pPaBHOBECHS.
OKHCIIUTENbHO-BOCCTAHOBUTEBHBIE ~ PEAKLMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN pEaKLuH. CocraBienue YPaBHEHU I

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUA €  HMCIOJB30BAaHUEM  METOJA
AJICKTPOHHOTO OaaHca.

Teopust 2IEKTPOIUTHUECKON JUCCOLUALINK. DIEKTPOITUTHI U HEANEKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3Mm AuccolMali BELIECTB C PA3JIMYHBIMU BHUIAMHU
xuMu4yeckon cs3u. CreneHn guccornuanuu. CUIbHbBIC U CIa0bIe DJIEKTPOIUTHI.

Peakiun nonHOro oOmMeHa. Y CiI0BUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIlEHHBbIE HMOHHBIE YpaBHEHMs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUIN 00 DJIEKTPOIUTUUECKON TUCCOIHAIUH.
KauecTBeHHble peakiiiu Ha UOHBIL. [TOHSATHE O THIAPOIIN3E COJIEH.

Xumuyeckuii Ikcnepumenm:

O3HAKOMJICHUE C MOJICIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAJUIOB M HeMeTauioB (rpadura W anmasza), CIOXKHBIX BEIIECTB
(xJmopuaa HaTpusl ), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUECKOU PEaKIIUM OT



BO3JEHCTBUA  Pa3IU4HbIX  (PAKTOPOB, HCCIENOBAHHE AJIEKTPONPOBOAHOCTU
pPacTBOPOB BEIIECTB, MPOLIECCA AUCCOLUALIMH KUCTIOT, IIET0Uel U coield (BO3MOKHO
UCIIOJIb30BAaHUE BUJEO MaTEPHUAJIOB), MPOBEJIECHUE OMNBITOB, WLIOCTPUPYIOIIUX
OpU3HAKK TMPOTEKaHUs peakuuid HOHHOro oOMmeHa (oOpa3oBaHUE OCaJKa,
BbIJICJICHUE Ta3a, O0Opa30BAHHME BOJbBI), OIBITOB, WUIIOCTPUPYIOIIUX MTPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FrOpeHue, peaKkIuu pas3ioKeHus,
COEMHEHMsI), pacllO3HaBaHWE  HEOPraHWYECKUX  BEIIECTB C  IOMOILBIO
KaYECTBEHHBIX PEAKIINI Ha HOHBI, PEIIEHUE SKCIIEPUMEHTAJIBHBIX 33/a4.

HemeTtayibl 1 UX COeIMHEHUS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTeNeHU OKucieHusa. CTpoeHue u (U3NYECKue CBOMCTBA MPOCTHIX
BEIECTB — TAJION€HOB. XMMUYECKUE CBOMCTBA HA ITpUMeEpe XJiopa (B3auMOJIEHCTBUE
C MeTajulaMH, HEeMeTaJlJlaMu, wLenodamu). Xiaopoonopod. ConisiHas KHUCIOTa,
XAMUYECKUE CBOWCTBA, IIOJIy4EHUE, IIpUMEHEeHue. JlelictTBue xyopa u
XJIOPOBOZOPO/A HAa OpraHU3M YesloBeKa. BajkHeWIne XJI0pruIbl U UX HaXOKIECHUE B
IPUPOJE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue U (U3MYecKue CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJia U Cepbl. AJIOTPONHbIE MOAU(DUKAIIMN KHCIOPOIa
U cepbl. XUMHUYECKHe CcBoicTBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMHUYECKUEe CBOMCTBA. OKCHIIBI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB.
Cepnast kucnoTa, GU3NYECKUE U XUMUYECKHE CBOMCTBA (001I1e KaK MPEACTaBUTENSA
KJlacca KHUCJIOT M crnenuduueckue). XUMUYECKUE pPEaKluu, JEKallMe B OCHOBE
IPOMBILUIEHHOTO CIIoco0a MONydeHUs CepHOW KHUCIOTHL. I[IpuMmeHeHHE CcepHOil
KUcHoThl. CONM CEepHOM KHCIOThI, KAayeCTBEHHAas peaklus Ha Cylab(}ar-uoH.
HaxoxxneHnue ceppl U €€ COEIMHEHUH B Npupone. XUMHYECKOE 3arps3HEHUE
OKpY’)KaloIllle Cpelbl COECAUHEHUSIMH Cepbl (KHCIOTHBIE 0K, 3arpsi3HEHUE
BO3/lyXa ¥ BOAOEMOB), CLIOCOOBI €ro MpeAoTBpaICHUsI.

OO6mias xapakrtepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIE CTEIEHU OKHUCIEHMs. A30T, pacCIpOCTPaHEHUE B MIPUPOJE,
¢usnyeckue U XxuMuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €To
(u3znyuecKre U XMMUYECKUE CBOMCTBA, NOJydyeHHUe U npuMeHeHne. Cou aMMOHMS,
ux pU3NYECKUEe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHbI aMMOHMsS. A30THasl KHUCIIOTa, €€ MOoNydeHHe, (PU3NYeCKue U XUMUYECKUE
cBoiicTBa (0OOlIME Kak TMpEACTaBUTENS Kjacca KHUCJIOT U CHeHH(pHYECKHe).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHMSI B KaUE€CTBE MUHEPATIbHBIX y100pEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKaIOIIEeH Cpeibl COeIMHEHUAMH a30Ta (KUCIOTHbIE
JOXAH, 3arps3HEHHE BO3Ayxa, NMouBbl U BogoéMmoB). docdop, amioTpomnHsie
moaudukanuu gochopa, gusuueckue U xumuyeckue cporctBa. Okeun docdopa



(V) u dochopnast kucnora, puznueckue u XUMHUECKHE CBOWUCTBA, MOJIyUYCHUE.
Hcnonb3oBanue (hochaToB B KaUeCTBE MUHEPATBHBIX YI00PEHUIA.

O6mras xapakrtepuctuka s1eMeHToB [V A-rpynmbel. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEePHBIE CTENICHU OKUCIIEHUS. Y TJIepO/I, AJTIOTPOITHBIE MOU(DUKAITNY,
pacnpocTpaHeHue B MPUPOAE, PU3NUECKHE U XUMUYECKHUE CBOKCTBA. AJICOPOLIHSL.
Kpyrosopor yrnepoga B mpupone. Oxcuabl yriepoaa, Ux (Qusnueckue u
XUMUYECKUE CBOWMCTBA, JIEWCTBME HA JKUBBIE OPraHU3Mbl, [OJY4YEHUE U
npUMEHEHUE. DKOJIOTMYecKre MpoOJieMbl, CBsi3aHHBIE ¢ OkcuaoM yriaepoaa (IV),
TUIOTe3a TJI00aJbHOrO TMOTEIUICHUsI KiIMMaTa, MapHUKOBBIA 3(PQexT. YrompHas
KUCIIOTa W €€ coNM, X (PU3MYecKue M XUMHUYECKHUE CBOICTBA, MOJyYEHUE U
npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CETbCKOM XO351CTBE.

[lepBoHauanbHbIE MOHATUSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJ, TJIMLEPUH, YKCYCHAsl KUCIIOTa).
[IpupogHbie HMCTOYHUKUA YTIEBOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HeDTh),
NPOAYKTHI WX TepepaboTku (OC€H3MH), MX POJb B OBITY W TPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOrMYECKU BaXKHBIX BEILECTBAX: KUpaX, OeNKax, YriieBojIax — U Ux
poiM B OKM3HM uejoBeKka. MarepuanbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCIUHEHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IHOIY4YEHHE H
npuMmeHeHue. CoeTnHeHns KpeMHus B pupojie. O01me npecTaBieHus 00 OKCHIE
kpemuusi (IV) u xpemuueBoil kucinore. CUIMKAThl, UX UCIOJIb30BaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHellne cTpouTeNbHbIE MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, OetoH, xkene300eroH. [IpobOmembr  6€30MaCHOTO  HMCTIOIB30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuit IKCnepumenm:

U3y4eHHe 0Opa3IloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJISIHON KHUCIOTHI,
IPOBE/ICHNE KAUECTBEHHBIX PEAKIMH Ha XJOPUJ-UOHBI U HAOJIIOJICHUE MPU3HAKOB
UX TPOTEKAHHUSI, OMbBITHI, OTpaXarolmue (PU3NUECKUE M XUMUYECKHE CBOWCTBA
TaJIOTeHOB M WX COEIWHEHUN (BO3MOXKHO HCIIOJIb30BAaHWE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (FaJIOTeHUI0B), O3HAKOMJIEHHE ¢ 00pa3LamMu
ceppl M €€ COeAUMHEHUSIMU (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
Ha0JII0/IeHHE Tpolecca 00YyTrIIMBaHUs caxapa MoJl IeHCTBUEM KOHIEHTPUPOBAHHOU
CEpHOM KHUCIIOTHI, M3YYECHUE XUMUYECKUX CBONCTB pa30aBIeHHON CEpHOI KUCIIOTHI,
NIPOBE/ICHNE Ka4YeCTBEHHON peakIny Ha CyiIbh(haT-uoH U HAOJIOCHHE TTPU3HaKa e
NPOTEKAHMS, O3HAKOMJIEHHE C (PU3MUYECKUMHU CBOMCTBAMM a30Ta, gocdopa U Ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUIEOMATEPHUATIOB), 00Opa3aMy a30THBIX
u (GochopHBIX yA0OpeHUH, MoJdydyeHue, coOupaHue, pacro3HaBaHUE U U3YUYCHHE
CBOMCTB aMMMAaKa, IPOBEJACHUE KAYECTBEHHBIX pPEAKUMHA HAa HOH aMMOHHS U



dbochar-uOH U U3yYEeHUE TPUZHAKOB UX TMPOTEKaHUs, B3aUMOECHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MeIbI0 (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), M3YUYCHHE MOJEIeH KPUCTAUIMUECKUX PEHIETOK ajiMasa,
rpadura, QymiepeHa, O3HAKOMJICHHE C IMPOIIECCOM aJCOPOIMU PaCTBOPEHHBIX
BCIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM NPOTHUBOrasa, IIOJy4YEeHUE,
coOupaHue, pacrio3HaBaHUE U M3Y4YEHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEICHUE
KaueCTBEHHBIX peakIuii Ha KapOOHAT M CWJIMKAT-UOHBI U M3yYEHHE MPU3HAKOB UX
IIPOTEKAHUs, O3HAKOMJIEHME C NPOAYKUHMEN CUIMKATHOM ITPOMBINUIEHHOCTH,
pELICHHE SKCIEPUMEHTANIBHBIX 3a/a4 Mo TeMe «BakHellune HeMeTaluabl U HX
COCIUHECHUS.

MeTaiibl 1 MX COeTUHEHUS

OOuras xapakTepucTUKa XUMMUYECKUX 3JIEMEHTOB — METAJLUIOB Ha OCHOBAHHUU
ux TnosnoxkeHuss B Ilepumonnueckon cucreme xuMmuueckux dnemeHros /[l WM.
MenaeneeBa u ctpoeHus atomMmoB. CTpoeHue MeTtaiuioB. Merajuindeckasi CBsI3b U
METANINYECKAsT  KPUCTAJUIMYECKass  pemeéTka.  DJICKTPOXUMUYECKUM  pAll
HANPsDKEHUN MeTayioB. OU3NYecKne U XUMUYECKHUe CBOMCTBAa MeTalioB. Obmue
crocoObl TosydeHusi metauioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIC
CIocoOBbl 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a)
U UX NMPUMEHEHHUE B OBITY U POMBIILICHHOCTH.

[llenounsle MeTamwibl: nojioxkeHue B llepuoanyeckoil cucreMe XUMHUYECKHUX
anemeHnToB JI. M. MenneneeBa, CTpOeHHME MX aTOMOB, HAXOXJIEHUE B NIPUPOE.
dusznyecKkue U XMMHUYECKHe CBOMCTBA (Ha mpuMepe Hatpus U Kaiausi). OKCUIbI U
TUAPOKCHIBI HAaTpusd MW Kanus. [IpuMeHeHue 1IeNoYHbIX METaulOoB U HX
COCIUHECHUM.

[[lenoyHo3eMenbHbIE METaJIbl MAarHuii W Kajblldil: MOJO0XKEHHE B
[Iepuognueckont cucreMe xumuueckux 3yiemenToB 1. 1. MenneneeBa, CTpoeHune ux
aTOMOB, HaXOXJeHUe B npuponae. dusznueckue 1 XUMUYECKUE CBOMCTBA MarHus U
Kanblus. Baxuelie coeiMHEHUs KaIbIUs (OKCU, TUAPOKCHU, CONH). KECTKOCTh
BOJIbI U CLIOCOOBI €€ YCTPAaHEHHUS.

AJtoMuHUH: TojiokeHue B [lepuoauueckoi cucTeMe XMMUYECKUX 2JIEMEHTOB
J. . MenaeneeBa, CTpo€HUE aroma, HaxOoxXAcHHE B mpupone. Pusnyueckue u
XMMHUYECKUE CBOMCTBA alOMUHUA. AM(POTEpPHBIE CBOMCTBA OKCUIA U THAPOKCHIA
AJIOMUHUSL.

Keneso: nonoxenue B [lepuogudeckor CUCTEME XMMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa, CcTpoeHHE aToMa, HAXOXKJIEHUE B mpupone. Pusnyeckue u
XUMHUYECKHEe CBOMCTBA Xkene3a. OKCubl, THIpOKCU bl U conu xkenesa (I1) u xenesa
(III), ux coctaB, CBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCcnepumenm:



O3HAKOMJICHHME C O00pa3llaMud METAJUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3yJIbTaTOB  KOPPO3UU  METAIIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHJA
KISl M HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHUE CBOMCTB KECTKOW BOJIbI, Ipoliecca TOPEHUsl kKejae3a B KHUCIOPOJIe
(BO3MOXKHO  HCIIOJB30BAaHUE  BHUJEOMATEpPUATIOB), MPU3HAKOB  IPOTEKAHMUSI
KaueCTBEHHBIX PEAKIIMi Ha MOHBI: MAarHUs, KaJIbIIMs, ATIOMUHUS, ITMHKA, sxerne3a (1)
u xkeneza (III), meau (II), HaOmrO/IeHME W OIMMCAHUE MPOILIECCOB OKpaIUBaHUS
IJIaMEHU MOHAMU HATpWsl, KaJlus W Kajablug (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEpPUAIIOB), UCCIIeIoBaHNE aM(pOTEPHBIX CBONCTB THAPOKCH/IA aTFOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3aJa4 1o Teme «BaxHelmue
METaJUIbl U UX COETUHEHUS.

XuMHS M OKpPYKAOLIaA cpeaa

BemectBa u Marepuanbsl B IMOBCEIHEBHOM JXU3HU 4YelloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momorp npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXawlieh cpeabl (MpeaenbHas I0mycTUMas
KOHIIeHTpaius BemecTs, aanee — [1/IK). Pons xuMuu B pemieHn# 3K0JI0TrHYECKUX
pooJIeM.

Xumuyeckuii IKcnepumenm:

u3y4yeHrne o0paslioB MaTepuaaoB (CTEKJIO, CIUIaBbl METAIOB, MOJMMEpPHBIC
MaTepHuaJbl).

Mescnpeomemmnuie ceasu

Peanmusanysa MeXnpenIMeTHBIX CBS3€W INPU W3YYEHHM XMMHHM B 9 Kiacce
OCYILECTBJISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMX €eCTECTBEHHO-HAaYYHBIX
NOHATUN, TAK W MOHATUM, SIBISIOIIMXCS CUCTEMHBIMH I OTIAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmye ecTeCTBEHHO-HAYYHBIE MOHATHSA: HAY4YHBIM (DAKT, rumores3a, 3aKOH,
TEOpHs, aHajau3, CHUHTE3, Kiaccuukamusi, TMEePUOAUYHOCTh, HAOIIOJECHUE,
SKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJEIb, SBJICHUE, MAPHUKOBBIN
¢ (eKT, TEXHOJIOTUsI, MAaTEPHAIBI.

®dusuka: MaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaIuOaKTUBHOCTD, MOJIEKYIIa, AIEKTPUUYECKUIN 3apsij, MIPOBOTHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKUA, (POTODIIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAs
pemeéTka, CriaBbl, (HU3NYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJTHIIE.

buonorusi: ¢orocunres, npixanue, Omocepa, 3KOcHCTEMa, MHUHEpAIbHBIC
yn00pEeHUs, MUKPO3JIEMEHThI, MAaKPO3JIEMEHThI, TUTATEIbHbIE BEIIECTBRA.



I'eorpadus: atmocdepa, rugpochepa, MUHEPAIIbI, TOPHBIE OPO/IbI, OJIE3HbBIE
MCKOIMaeMbIe, TOIUIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHMS MPOrPpaMMbl OCHOBHOI'O  OOIIETo
o0pa30BaHUs JOCTUTAIOTCS B XOJi¢ OOyYEeHHMS XUMHUU B €IUHCTBE y4eOHOU W
BOCIIUTATENIbHOU JEATETbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSITHIMU B
oOlIecTBe MpaBUJIaMU M HOPMaMU TMOBEJIEHHUS M CIOCOOCTBYIOT THpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMAIIU3AIMHN 00 yJarOIIHXCA.

JIuuHOCTHBIE  pE3yNbTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYaromUXcCs
PYKOBOJICTBOBATbCS ~ CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHEHTAlUM WU
paclIMpeHue ONbITa ACSITEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoTHYECKOr0 BOCIUTAHUS

[IEHHOCTHOI'O OTHOIIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HaydyHOMY HACJEuI0, TOHMMAHUS 3HAYCHHUS XUMUYECKOM HAyKU B >KHU3HU
COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTH BJIAJIETh JOCTOBEPHOW HHGpOpMAIMEH O
NEPEAOBBIX JOCTHKEHUAX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIECTBA;

2) rpam/JaaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUSA O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOILIIEHUI B KOJIJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOIIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIe1I0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX ACATEILHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHON JEeATENbHOCTH TPU BBIMOTHEHUHU
y4eOHBIX, MO3HABATENbHBIX 3a7a4, BBIIIOJHEHUH XUMUYECKUX JKCIIEPUMEHTOB,
CO3/JIJaHUH YYEOHBIX TPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAaHUIO U B3aUMOIIOMOIIU
B MIpoliecce ATOM yueOHOM AesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE
U TMOCTYIKH CBOUX TOBAPHUILEH C IMO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI IOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMA:

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUSI O BEIIECTBE M XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKHM M COCTAaBIISIIOLIUE
OCHOBY [l IOHUMAaHUS CYIIHOCTH HAyYHOM KAapTUHBI MUpA, MPEACTaBICHUSA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJIbI, B3aUMOCBS3SIX YEIOBEKa C
IIPUPOTHOMN CPELION, O POJIM XMMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

NIO3HABATEIbHBIE MOTHBBI, HAIIPABICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUHU IO
XUMHUHU, HEOOXOMUMBIE i OOBSICHEHHS HAOJIOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATEIbHON, MHPOPMAIMOHHON M YUTATEIbCKOM KYIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOATENbHOM paboThl C y4eOHBIMHU TEKCTaMHU, CIPABOYHOM



JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEICTBAaMU HMH(OPMAIIMOHHBIX
TEXHOJIOTUi;

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JII0OO3HATENHbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K camMOOOpa3OBaHHWIO, TMPOEKTHOM ¥  HUCCIENOBATEIHCKOU
NEeATETbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YEHHUS B
JIaJbHEHIIIEM;

4) popmupoBaHusi KYJbTYPbl 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHUE IOCJIEACTBUUA U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOIsI, HAPKOTUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOZICHHs TpaBWI O€30MacHOCTH MpH  OOpalleHUuu C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

S) TPyA0BOr0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYCHHUIO0 TPOQecCuii U Tpyla pa3IudHOro poja,
yBaKEHHUE K TPYLY U PE3YJIbTaTaM TPYIOBOM NeSATeIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  MPEIMETHBIX 3HAaHMM 10  XUMHUH, OCO3HAHHBIA  BHIOOD
WHUBUIYaJTbHONU TPAECKTOPUHU MPOJOJLKEHUST 00pa30BaHUs C yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
YCHENTHON MpodheCCHOHAIBHON JEATEIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHAIBHON CPEJIC;

6) ’K0JI0TNYEeCKOr0 BOCIIUTAHHS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHUE K MPUPOE KaK UCTOUHUKY KUZHU
Ha 3emMJie, OCHOBE €€ CyIEeCTBOBAaHMS, MOHUMAHHE IIEHHOCTU 3J0pPOBOr0 U
Oe3omacHOro o0paza KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3MYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIIOJCHUS
npaBu 0€30I1aCHOT0 MOBEAEHUS TPU paboTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUX,
YIPOXKAIOLIHUX 3I0POBBIO U KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJy4aeMble NMPU U3YYEHUU XUMHH, JIJIS
peLIeHUs 3a/1a4, CBA3AHHBIX C OKPY’KAIOLIEW PUPOJHOU CPEAOH, IJIsl IIOBBILICHUS
YPOBHS  DKOJOTMYECKOM  KYJIbTYphl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
IKOJIOTHYECKUX TPOOJIEM M IMyTeH WX PEIICHHUS MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEILHOM,
KOMMYHUKATUBHOMN Y COLIMAJIbHOM MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATbDI

B cocrtaBe wMertanpeAMETHBIX pe3yNbTaTOB BBIICISAIOT 3HAYUMBIE IS
dbopMUpOBaHUs MUPOBO33PEHUS OOIIEHAYYHBIC TOHATHS (3aKOH, TEOPUSsl, TPUHITUII,
runore3a, (Qakr, CcucTeMa, IMPOIECC, OKCIEPUMEHT U JIpyroe.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU W3 ITUX OpPeIMETOB (HOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOM



HAy4YHOU KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE NEUCTBHS (ITO3HABATENbHEIE,
KOMMYHUKATUBHbBIC, PETYJIATHBHBIE), KOTOpbIE OOECIEYUBAIOT (POopMUpOBaHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJIJAHUPOBAHUIO M OCYIIECTBJIEHUIO Y4eOHOM
NEeSATENbHOCTH.

Ilo3naBaTe/IbHBbIC YHHBEPCAIbHbIC YUYeOHbIE NeHCTBUSA

basoBble JlornyecKue 1eicTBUA:

YMEHHUS HCIIOJIb30BaTh IMPUEMBI JIOTUYECKOIO MBILUIEHHS IIPU OCBOCHUU
3HAHMI: PaCKpbIBaTh CMBICI XMMHUYECKUX MOHATHHA (BBIIEIATh WX XapaKTEpHbIE
NPU3HAKK, YCTAHABIMBATh B3aHUMOCBSI3b C JIPYIMMHU MOHATHSIMH), KCIOJIb30BaTh
HOHSTHS 151 OOBSICHEHUS! OTACIIbHBIX (PAKTOB U SIBJICHUH, BIOUpATh OCHOBAHUS U
KPUTEPUU ISl KJIacCU(UKALMU XUMUYECKUX BEIIECTB M XUMHUYECKHX pPEaKLUH,
yCTaHABIUBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3W MEXAY OOBEKTAaMU H3YUYCHHUS,
CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTUBHBIE, NE€AYKTHUBHBIC, 10 AHAJIIOTHH),
JIeJIaTh BBIBOJBI U 3aKITIOYEHUS;

YMEHHE TNPUMEHATh B IMPOLECCe IIO3HAHUS MOHATHS (MpPEAMETHbIE U
METanpeIMETHbBIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOJIb3yEMbIE B XUMUH,
npeoO0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE MTPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JEMEHTAa), XHUMUYecKas QGopMyla U YypaBHEHHUE
XUMHYECKON peaklMyu — NpU PelIeHUuN y4yeOHO-TI03HABATEeNbHBIX 3a]a4, ¢ y4ETOM
3TUX MOJEIBHBIX NPEICTABICHUN BBISBIATh M XapAaKTEPU30BATH CYLECTBEHHbIE
NPU3HAKH U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEILECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITH ~ OOIME  3aKOHOMEPHOCTH, INPUYMHHO-CIEJCTBEHHBIE CBSI3U U
IPOTUBOPEYHS B U3y4aEMbIX POLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarenbcKne 1eiCTBUS:

YMEHHUE HCIIOJIb30BaTh IOCTABJIEHHBIE BONPOCHI B KAaYeCTBE HMHCTPYMEHTA
IIO3HAHMSL, & TAKXKE B KAUECTBE OCHOBBI JUIsl (POPMUPOBAHMS TUIIOTE3HI IO IPOBEPKE
IIPABUWJIBHOCTHU BBICKA3bIBAEMBIX CYKJICHUI;

OpUOOPETEHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allMd W TPOBEICHUIO
YUYEHUYECKHX OJKCIIEPUMEHTOB, yMEHuEe HaOJIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITEJIbHO IPOrHO3UPOBATh €r0 pe3ysbTar, (popMynupoBaTh 0000ILIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM NPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pabora ¢ nngopmanueii:

yMEHHUE BBIOMpATh, AHAJIM3UPOBATH M HUHTEPIPETUPOBATH HH(OPMALUIO
pa3IMyYHBIX BUJOB U (DOPM MpeAcTaBlICHUs, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHUKOB
(Hay4yHO-TIONYJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJEepKaHUs, CIpPaBOYHBIE
nocobusi, pecypcsl WMHTepHeTa), KPUTHYECKHM OIIEHUBATh MPOTUBOPEUMBYIO H
HEI0CTOBEPHYIO MH(OpMAIIHIO;



YMEHUE NPHUMEHATh Pa3jIu4HbIE METOJAbl W 3alpOChl MPU MOUCKE U OTOOpE
UHPOPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAWMBIX JJIS1 BBITIOTHEHHS
y4eOHBIX U MO3HABATENbHBIX 3a]1a4 ONPEAEIEHHOr0 TUIA, TPUOOPETEHHE ONbITA B
o0lacTh UCHOJb30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHHE KYJIbTYpPOU aKTUBHOI'O MCIIOJIB30BAHUS PA3NIUYHBIX TTOUCKOBBIX CHCTEM,
CaMOCTOSITETILHO BHIOMPATHh ONTUMAIBHYIO (pOpMY TMpeacTaBieHus] HHPpopMaluu U
WUTIOCTPUPOBATh pEelIaeMble 3a7aud  HECJIOXKHBIMU CXEMaMu, JuarpaMmMmaMmu,
apyrumu hopMamu rpaduKd U UX KOMOMHAITUSIMU;

YMEHUE UCHOJb30BaTh M AaHAJIM3UPOBATH B IpoLecce Yy4yeOHOH U
UCCJIeIOBATEIbCKON JEATENbHOCTH MH(DOPMALUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTa Ha COCTOSHHE OKPYKAIOIIEH NPUPOTHOM
Cpelbl.

KoMMmyHukaTuBHBIE YHHBepCcaIbHbIe YueOHbIe 1eHCTBUS:

yMEHHUS 3a7aBaTh BONPOCHI (B X0/ 1Manora v (M) AUCKYCCUU) MO CYILIECTBY
oOcyX/maeMol TeMbl, (QOpPMYyIHUPOBaTh CBOM MPEUIOKEHUS OTHOCHUTEIHHO
BBITNOJIHEHUS [TPEIJI0KEHHOM 3a/1a4H;

YMEHUS  MPEACTaBIATh  NOJYYEHHbIE  pe3yibTaThl  IO3HABATEJIbHOU
JCSITENFHOCTY B YCTHBIX UM THCHhMEHHBIX TEKCTaxX; JeNaTh MPE3CHTAINI0
pE3yJIbTaTOB BBHIMOJIHEHUS XUMUYECKOTO 3KCHEpUMEHTa (1a00paTOpHOro OMbITa,
1a60paTOpHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUS y4e€OHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMN
MO3HABATEJIbHOM UM  HMCCIENOBATENbCKOM  JCSATENIbHOCTH  TpPH  pPEUICHUU
BO3HUKAIOIIUX MpOOJEeM Ha OCHOBE Yy4yé€Ta OOIIMX WHTEPECOB U COIrJIACOBAHUS
no3univii (o0CyxkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAILIUS
COBMECTHBIX JEHCTBHUM, OIPEAEIICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryjsiTuBHbIEe YHUBEpPCAJIbHbIE yYeOHbIE IeiiCTBHA:

YMEHUE CaMOCTOATENbHO ONPEENATh LENH JAEATeIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeATebHOCTh, BBIOUpaTh Hanbosee F3(PeKTUBHBIE CIIOCOOBI pelIeHUs YICOHBIX U
NO3HABATEJIbHBIX 3aJ]a4, CaMOCTOSITEIbHO COCTABJIATh WM KOPPEKTHUPOBAThH
NPEMIOKEHHBIA aJTOPUTM JIEWCTBUA TPHU BBINOJHEHWM 3aJaHUM C Yy4ETOM
NOJTyYEeHMsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLIEHMBATh COOTBETCTBUE IOJYYEHHOIO pe3yjbTaTa 3asBJICHHOM LENH, YMEHHE
UCMOIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IPeJiaraeMble B yCJIOBUH 3aJaHHM.

NPEJMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOrO
Collep KaHMs, YCTAHOBJIEHHOTO JIaHHOW QeaepanbHON paboueil mporpammoi,
BBIJICJISIFOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4YHbIE 3HAHHUS, YMEHHUS U CIHOCOOBI



nehcTBull, crnenudpuyueckue s OpeAMETHOM o001acTtu  «XUMHUS», BUJBI
NEATEIbHOCTH IO  IIOJYYEHHI0 HOBOTO  3HAHWA, €ro  HWHTEpIpETaluH,
peo0pa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUsIX.

K xoniy oOydeHus B 9 kjacce npeIMeTHbIE Pe3yabTaThl Ha 0a30BOM YpOBHE

JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e pACKpBIBaTh CMBICI OCHOBHBIX XHMHYECKHX [MOHATHI: XHUMUYECKHUI
JJIEMEHT, aTOM, MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IIPOCTOE BELIECTBO,
CJIO)KHOE€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKasl PEaKlMs, XUMUIECKasl CBA3b, TEIIOBON 3 ekt
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIMTHI,
HEJJIEKTPOJIUTBL, JJIEKTPOJIMTUYECKAsT IUCCOLMALNS, PEAKUUA HOHHOIO
oOMeHa, KaTaqu3aTop, XHMHUYECKOE€ pPaBHOBECHE, OOpaTUMbIE U
HeoOpaTUMbIE pEaKlUUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEAKIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYeCKas CBS3b (xoBaneHTHas, VOHHA,
METAJUINYECKasl), KpUCTAIIINYECKAs PEIETKA, KOPPO3HsI METAIIOB, CILIABbI,
CKOPOCTb XMMHYECKOW PEAKUUU, MPEAEIBHO IOIYCTUMAsi KOHLUEHTPALHS
ITJIK BemiecTna;

e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHWYECKUX IOHATHH U
IIPUMEHATH 3TU NOHATHUSA IIPY ONIMCAHUM BELIECTB U UX NPEBPALLECHUM;

e HCIOJNb30BAaTh XHWMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (OpMyI
BEILECTB U YPAaBHEHUN XUMHUYECKUX PEAKLIHN;

e OIpPEAENIATh BAJICHTHOCTD U CTEIIEHb OKUCICHUS XUMUUECKUX DJIIEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, IIPUHAUIEKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIaCCy COEAUMHEHUN Mo (opMynam, BHI XHUMHYECKOU
CB3U (KOBAJIEHTHAs, MOHHAs, METa/NINYecKasi) B HEOPraHUYECKHUX
COEAMHEHMSIX, 3apsa]l MOHA M0 XMMHUYECKOH (opmyre, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAIIUYECKON
PELIETKM KOHKPETHOI'O BELIECTBA;

e packpseiBaTh cMmbIci Ilepuognueckoro 3akonHa JI. WM. Mengeneesa u
JEMOHCTPUPOBATh €ro IIOHMMAaHMWE: ONUCHIBATh M XapaKTepU30BaTh
Tabnuunyto (opmy Ilepuonnueckoil CUCTEMbl XMMHYECKHX AJIEMEHTOB:
pasznuyarth MOHATUS «rJaBHasg noxarpymnmna (A-rpynma)» U «noOodHas
noarpynna (b-rpynma)», Mansle U OoNbLIME TMEPUOJbI, COOTHOCHUTH
0003HaueHUs1, KOTOPbIE UMEIOTCS B IEPUOINUYECKOM TaOIHIIe, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsan  sApa, oO0IIee YHUCIO DJJIEKTPOHOB M paclpeleleHue HX 10
AJIEKTPOHHBIM CJI0SIM), OOBSACHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHUU



CBOMCTB 3JIEMEHTOB M UX COCIUWHEHUI B Mpejenax MajblX NEpPUOJIOB U
TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUUYECKHE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMHYECKHE PeaKkuu (10 YUCITY W COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIECTB, MO TEIIOBOMY d(PdeKTy, M0 M3MEHEHHIO CTETICHEW OKUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) 00IIME W crenuduueckrue XUMHYECKUe
CBOMCTBa TPOCTBIX M CIJOXKHBIX BELIECTB, MOJATBEPKIAsA OINUCAHUE
npuMepaMi MOJICKYJISIPHBIX M MOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHMX
XUMHUUYECKUX PEAKLIUI;

COCTaBIIATh YPAaBHEHUS JJIEKTPOJUTHUYECKOM TUCCOIMAIUU  KHUCIIOT,
LIETI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO
oOM€Ha, ypaBHEHHUS pEaKUHi, TOATBEPKAAIOUIUX CYIIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pacKphIBaTh CYHIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUui
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKUX TMpPEBpaIleHU B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XUMHYECKOro 3jieMeHTa 1o ¢Gopmylsie COeANHEHUs,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, MPOBOJUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOU PEaKInH;

COOTIOIaTh TIPAaBUIIA TTOJIB30BAHUS XUMUYECKOM IMMOCYI0U 1 JIA0OPaTOPHBIM
o0OpyJlOBaHMEM, a TakKXKe IMpaBwia oOpalleHuss C BeEIIeCTBAaMU B
COOTBETCTBHUM C MHCTPYKLUUSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OMBITOB IO MOJYYECHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB
(aMMMaka 1 yriaeKkucsaoro rasa);

MIPOBOJIUTH PEAKIMHU, TOATBEPKIAIOIINE KaueCTBEHHBIN COCTAB Pa3IMYHBIX
BEIIECTB: PACMO3HaBaTh OMNBITHBIM MYTEM XJIOPUA-, OpOMHI-, UOIUI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OINEPAIIMU MBICIIUTEIBLHOMN IEITeTbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMATH3aIIHIO, BBISIBIICHUE PUINHHO-
CJICICTBEHHBIX CBSI3€M — JJII M3YYEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX
peakiui, eCTECTBEHHO-Hay4YHbIE METOJbl IIO3HAHUS — HaOJI0JICHUE,
U3MEpEeHre, MOJICIMPOBaHUE, SKCIIEPUMEHT (PeabHbIM U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KIIACC
KoanuyectBo yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTsI
pecypchbl
Pa3jen 1. BemecTBo u XuMu4eckmne peakuuu
11 [ToBTOpeHue u yriyoieHne 3HaHUN 5 | 0 bu6nuoreka [IOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bu6nmoreka [IOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs! JUCCOLIMALIMSL. g 1 | bubnuorexa [JOK
' XUMHYECKUE PEaKLUU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nea 2. HemeTanibl M MX cOeIMHEHUS
)1 OO1m1ast XapaKTepUCTHKA XUMHYECKUX 4 0 | bu6nuoreka [IOK
' sneMeHToB VIIA-rpynmebl. ["anorensl https://m.edsoo.ru/7f41a636
OO01as xapaKTepuCTHKa XUMUYECKUX 0
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 bubmmorexa OK
' PYHHERL &P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mas XxapaKTepUCTHKa XUMUYECKUX 0
2.3 anemMeHToB VA-rpynmsl. A30T, hochop u ux 7 1 bubmorexa HOK
) PYTHEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mmast XapaKTepUCTHKa XUMUIECKUX
2.4 snemeHToB [VA-rpynmnel. Yraepon u 8 1 2 bubmmorexa LOK
' . Py ' po https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSTUHEHUS




Hroro o pasgeny 25
Pazgen 3. MeTaJuIBI U HX COeIMHEHUS
. bu6nmoreka [IOK
3.1 Obmme cBoiicTBa MCTAILIOR 4 htps://m.edsoo.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxkneiimue MeTamibl U UX COSTUHECHUS 16 hitps://m.cdsoo.rw/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
41 B <a 3 bubmuorexa [IOK
. €LIECTBA U MaTepHuabl B ’KU3HH YEJIOBE hitps-//m.edsoo.ru/7i41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




IHOYPOYHOE INIAHUPOBAHUE

9 KIIACC
KonunyecrBo yacos DJIEeKTPOHHBIE
Hara nuppoBbIe
Ne ni/m Tema ypoka Konrtpoabnbie | IlpakTuueckue
Bcero U3yuyeHusi | oOpa3oBaTe/ibHbIE
padoTsI padoTsI
pecypchbl
[Teproanueckuii 3aK0H. 0 0
| Ilepnonuueckas cucrema | bu6nmorexa [IOK
XUMUYECKUX dnemeHToB /1. M. https://m.edsoo.ru/00adb59e
Meupeneena
3aKOHOMEPHOCTH B U3MEHEHUU 0 0
2 CBOWCTB XMMHUYECKHUX JJIEMEHTOB 1 bubmmorera [IOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Kiaccudukanus 1 HOMEHKIaTypa | 0 0 bu6nmoreka [IOK
HEOPraHNYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XMMHYECKON CBI3U U THUIIBI | 0 0 but6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponbHas pabota Nel o teme
5 «[loBTOpEHue u yrioyoiaeHue | | 0
3HAaHUW OCHOBHBIX Pa3/IeNIOB Kypca
8 Kiacca»
6 Knaccudukanus xumudeckux ! 0 0 bubmmoreka [IOK
pPEeaKIUii MO Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTH XUMHUYECKOU 0 0
7 eaknuu. IToHITHE O TOMOTI€HHBIX U 1 bubmorexa LOK
p ' https://m.edsoo.ru/00adbe9a
TE€TEPOre€HHBIX PEaKIMIX




ITonsiTHE O XUMHUYECKOM
PaBHOBECCHHU. q)aKTOpBI, BJIMAOINUC

((BJ'ICKTPOJ'II/ITI/I‘ICCKH,SI

8 Ha CKOPOCTh XMMUUYECKON PEAKIIUNA bubmmorexa [TOK
P peaxi https://m.edsoo.ru/00adc28c
U IIOJIOKEHHUE XUMHUYECKOTO
paBHOBeECHS
9 OKucIuTeIbHO- bubmuorexa [IOK
BOCCTAaHOBUTEIILHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOITUTHYECKOU
10 ncconuanmy. CUIbHEIE U cIa0ble bubmorexa [IOK
A QL. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HNoHHEle ypaBHEHUS peaKIIMU bubnmorexa LOK
P peakd hitps://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHMH B CBETE IIPEACTABICHUI bu6mmoreka [IOK
00 IIEKTPOIUTHIECKON https://m.edsoo.ru/00add5d8
UCCOLMAINT
XUMHYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubmmorexa HOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON AUCCOLIAIIII
14 IToaaTHE 0 THAPOIN3E COJIEN bubmmorexa LHOK
P hitps://m.edso0.ru/00add9d4
15 O06o0061IeHre U CHCTEMaTH3aIIHSs bubmuorexa [JOK
3HAHUHN https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pemenue sxcriepuMeHTAIILHEBIX bubnmorexa LOK
p https://m.edsoo.ru/00addbfa
3agauy
17 Konrponbnas padora Ne2 o teme bubmmoreka [IOK

https://m.edsoo.ru/00addec0




IUcCOIManUa. XUMHAYECKHE
pPEeaKIK B pacTBOpax»

OO611ast XxapaKTepUCTUKA raJOTeHOB.

18 XUMHYECKHE CBOMCTBA HA IPUMeEPE bubsmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
XnopoBoaopon. ConsiHasi KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, MMOIyUCHHE bubnmorexa [OK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[Tpaktuyeckas padora Ne 2 o Teme
20 «[Tomyuenne COnTHON KUCIOTHI buomorexa HOK
yi N . ’ https://m.edsoo.ru/00ade348
H3y4EHHE €€ CBOMCTBY»
Boruucnenust no ypaBHEHUSAM
N bubmuorexa [IOK
21 XUMHUUYECKUX PEAKLUM, ECIIU OUH
https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

” OO6m1as XxapaKTepuCTHKA 3JIEMEHTOB bu6nmoreka [IOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
ANoTponHbIe MOIU(DUKAIIH CEPBI.

3 Haxoxnenue cepsl u eé bubmuoreka [JOK
COCJIMHEHUH B MIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPBI
CepoBoa0opoI, CTPOCHHE,

24 (bHI;quCKII/:e u XI/II:/[I/I‘ICCKI/IG brbmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuppl cepol. CepHas KUCIOTA,
25 ¢buznyeckrue U XUMHYECKUE bubamorexa [HOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNUE
26 XUMHUYECKUE PEaKIIUH, JeXKallIue B bubmuorexa [IOK

OCHOB€ ITPOMBIIIJICHHOI'O criocoba

https://m.edsoo.ru/00adec8a




MOJTYYEHUS] CEPHOMN KUCIIOTHIL.
XUMHYeCcKOoe 3arpsisHeHHe
OKpY>KaroIleu cpeasbl
COCTMHEHUSIMU CEPBI

Briuunciienne MaccoBor 10U

but6mmorexa [IOK

27
BBIXOJa IPOAYKTa peaKLnu https://m.edsoo.ru/00adec8a
OO6mrast XapaKTepUCTHKA JIEMEHTOB
VA-rpynnel. A3oT,

28 aco poycHT aHEHUE B IIPUPOJIE bubmorexa HOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeeab
buznyecKre U XUMHUYECKUE
CBOMCTBa
AMMuak, ero ¢puznyeckue u

29 XUMHUYECKHUE CBOMCTBA, IIOJIyUCHHUE bubmorexa HOK

’ y https://m.edsoo.ru/00adf004
U IPUMEHEHUE
[Tpaktrueckas padora Ne 3 o Teme
30 «ITomyuenne amMmMuaka, U3ydeHue bubmmorexa LHOK
o ik https://m.eds00.ru/00adf180
€ro CBOWMCTBY»

a1 A3oTHas KUCIOTa, €€ (hu3ndeckue u bu6mmoreka [JOK
XUMHYECKHE CBOIICTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPATBHBIX

32 no0pennii. XuMudeckoe bubmmorexa LOK
yAOOp ’ . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYKAIOIIEH CpeIbl
COEIUHEHUSIMU a30Ta
®dochop. Oxcng dhochopa (V) u

dop (ocgopa (V) bubmuorexa [IOK
33 docdopHas kuciaora, GU3NIECKUE U

XUMHNUYCCKHUEC CBOﬁCTBa, MMOJIy4YCHHC

https://m.edsoo.ru/00adf68a




Hcnonws3zoBanue ¢pocdatos B
Ka4eCTBE MUHEPATIbHBIX

bu6muoreka [IOK

34 yIoOpeHui. 3arpsi3HeHHUE https://m.edsoo.ru/00adfc20
MIPUPOJTHOH cpenl hocharamu
VYriepoa, pacnpocTpaHEeHUE B
35 npnpﬁne, g)mnlt)lecxll)de u bubmorexa [TOK
. https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOWCTBA
Oxcupsl yrieponaa, ux pusndeckue
Y XMMHYECKHE CBOMCTBA.
36 DKosiornyeckue npoOIeMsl, buommorexa LOK
https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCUJIOM yTJepoja
V)
N bubmuorexa [IOK
37 YTOILHAs KUCIOTA U €€ COMU https://m.edsoo.ru/00ac006¢
[Tpaktuyeckas padora Ne 4 o Teme
33 "IlosrydyeHue yrieKucsioro rasa. bubnuorexa LIOK
KauecTBeHHnas peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHaT-HoH"
[lepBoHavanbHbIe MOHATHS 00
39 OpPTaHUYECKUX BEIIECTBAX KakK O bubmorexa OK
https://m.edsoo.ru/00ae054e
COCTMHECHUSIX yTiiepo/ia
. bubnuorexa LIOK
40 Kpemmuii n ero coemmenmus https://m.edsoo.ru/00ac080a
[Tpaktuyeckas padora Ne 5.
A1 Pemenne skcnepruMeHTaNbHBIX bu6nmnoreka [IOK

3aj1a4 110 TeMe «BaxaeuIme
HEMCTAJIJIBI 1 UX COCAUHCHU S

https://m.edsoo.ru/00ac0bf2




Konrponsnas padora Ne3 o treme

but6mmoreka [IOK

42 «Baxuelinune HeMeTaUIBI U UX
https://m.edsoo.ru/00ae0el 8
COEIMHEHUA
OOm1ast xapaKTepUCTHKA
XUMHYECKHUX DIIEMEHTOB —

13 MeTa/uI0B. MeTayuindeckas CBSI3b 1 bu6nmoreka [IOK
MeTaJJINYeCKasi KpUCcTaiInyeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHAYECKUN DA Bubmorexa HOK

p . p https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJlIOB
OO1u1re crnocoObl MOITyYeHUs
MeTtauioB. CraBbel. Beruncienus
45 10 YPaBHEHUIM XUMHUYECKUX Bubmorexa IIOK
P . https://m.edsoo.ru/00ael 156
peaKIuii, €Clii OJMH U3 PEareHTOB
COJICPKUT PUMECH
46 IloHATHE O KOPPO3UHU METAIIIOB bubmmorexa [IOK
pp https://m.edsoo.ru/00aec1278
but6mmoreka [IOK

47 eJIOYHBIEC METaJIJIBI
m https://m.edsoo.ru/00ae14b2

43 Oxcuabl ¥ THIAPOKCUIBI HATPUS U bu6mmoreka [IOK
Kanus https://m.edsoo.ru/00ae14b2

49 II{en04HO3EMENBHBIE METAIIIIBI — bubmmoreka [IOK
KaJILIUHA U MardHui https://m.edsoo.ru/00ael15e8

50 Baxxueiime coefuHEHUS KAJIbIIUI bubnmorexa [OK

https://m.edsoo.ru/00ael15e8

51 O00011IeHNE U CUCTEMATHU3AIUS

3HaHUH




JKEcTkoCcTh BOIBI M CIIOCOOBI €8

bubmuoreka [JOK

52 yCTpaHEHUS https://m.edsoo.ru/00ac1886
[IpakTrueckas padora Ne 6 o Teme
53 "YKECTKOCTDL BOABI U METOMLI €€ bubmorexa HOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
. but6mmoreka [IOK
>4 AJIOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA bu6mmoreka [IOK
THApOKCHIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
>6 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcupl, TUIPOKCUIIBI U COJTH bu6nmoreka [IOK
skenesa (I1) u sxenesa (11I) https://m.edsoo.ru/00ae35e6
53 O06001IeHre U CUCTEMaTU3 AT
3HaAHUU
[IpaxkTrueckas pabora Ne 7.
59 Pemenue skcnepuMeHTanbHbIX bu6nuoreka [IOK
3a7a4 1o TeMe «BaxkHenme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCAUHCHHUSI
Boiunciienus o ypaBHEHUSIM
XUMHUYECKUX PEAKIUH, €CIIU OUH
60 U3 PEareHTOB JaH B N30BITKE WIN bu6nuoreka [IOK
COAEPXKUT NpUMecH. BrrunciieHus https://m.edsoo.ru/00ael1750
MAacCOBOU J0JIM BBIXOJa MTPOYKTA
peakuuu
61 O06001IeHNEe U CUCTEMATU3ALIIHS

3HAHUHI




Konrponsnas padora Ne4 o teme

62 «Baxneiue MeTalIbl U UX 1
COCTMHECHHUSI
63 BemectBa u Mmatepuansl B | bu6mmoreka [IOK
IIOBCETHEBHOW JKU3HU YEJI0OBEKA https://m.edsoo.ru/00ae3f50
64 XVWMHUYECKOE 3arps3HEHNE | bu6nmoreka [IOK
OKpY>KaloIlei cpeasbl https://m.edsoo.ru/00ae4270
65 Posb XMy B pemieHnn | bu6mmoreka [IOK
HKOJIOTHYECKUX TIPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O60011eHNE 1 | bu6nmoreka [IOK
cUcTeMaTU3als 3HaHuH https://m.edsoo.ru/00ac0d0a
67 PezepaHblii ypok. O6001eHNE 1 | bu6nmoreka [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00adb33c¢
68 PezepHblil ypok. O60011eHNE U | bubmuorexa LIOK
cUCTEMAaTH3aIHsI 3HAHWH https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA30OBATEJIbHOI TPOT'PAMMBI

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHUA

1

ITo Teme: «BeniecTBO U XUMHAYECKask PEAKLIUSD)

1.1

pacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHSATHI: pacTBOp,
AIIEKTPOJIUTHI, HEJEKTPOIUTHI, JICKTPOIUTHUECKAS AUCCOIHAIINS,
peakiuyu MOHHOro 0OMeHa, KaTalau3aTop, XUMHUECKOE PaBHOBECHE,
o0Opatumble U HEoOpaTHMBbIe peakuuu,
OKHCITUTEIbHOBOCCTAHOBUTENILHBIE peaxIum, OKHCITUTEIIb,
BOCCTaHOBHTEINIb, OKHCJICHHE U BOCCTAHOBJICHHE, aJUIOTPOIHS,
aM(QOTEepHOCTh, XHMMHYECKas CBs3b (KOBaJICHTHAs, HWOHHAs,
MeTaJInyecKas), KpUCTAUIMUecKas pemiéTka, CIUIaBbl, CKOPOCTh

XHMHYSCKOM pc€akuuu

1.2

HUITIOCTPHUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHUYCCKHX MOHATHH U

IMPUMCHATDH 3TH IIOHATHA IPH OIMMCAHUHN BEIICCTB U UX HpeBpaHIeHI/II\/’I

1.3

COCTaBJIATh YPaBHEHHUs IJIEKTPOJUTUYECKON AUCCOLMALMU KHUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAILEHHBIE YPAaBHEHMs PEaKLMU

WOHHOI0 0OMeHa

1.4

PacKpbIBATb CYIIHOCTb OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ

MMoCpeACTBOM COCTABJICHUSA JJICKTPOHHOTO OajaHca dTHX peaKI_II/Iﬁ

1.5

MPOBOJUTD PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiuu

ITo temam: «Hemeraminsl U uUX coenuHeHUsI» U «MeTaluibl ¥ HUX

COCTMHEHMS

2.1

XapakTepu3oBaTh  (OMHCHIBaTH) OOMMEe W CHelu(HYECKUe
XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, OATBEPKAASL
ONMCAaHWE TNpPUMEpPaMH MOJIEKYJISIPHBIX M HWOHHBIX YypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaxunﬁ




2.2

COCTaBJISITh YPAaBHEHUS PEAKIIHM, TTOITBEPKAAIONTUX CYIIECTBOBAHHE

T€HETHYCCKOI CBS3U MCXKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOJXHOCTHU MPOTCKAHUA XUMHUYCCKUX HpeBpaI_]_[eHI/Iﬁ B pa3JIMYHbIX

YCHOBUAX
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CJeA0BaTh MpaBWIaM [OJIb30BAHUA XUMHUYECKOHM MOCYAOod U
1abopaTopHBIM 000PYAOBaHUEM, a TaKXkKe MpaBHIIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIMSIMH IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHX OIMBITOB MO MOJYYEHUIO U COOUpPAHUIO

ra3000pa3HbIX BEIIECTB (aMMHaKa M YTIEKHUCIOro ra3a)

2.5

IPOBOJIUTh PEAKIMH, MOJATBEPKAAIONINE KAYSCTBECHHBIH COCTaB
Pa3IMYHBIX BCHICCTB: PaCllO3HABATL OIIBITHBIM HYTéM XJopuna-,
Opomua, womua, kapOonar, dQocdar, cunamkKaT, Cyibdart,
TUAPOKCUAUOHBI, KATUOHBI aMMOHU, NOHbBI U3YYCHHBIX MCTAJIJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPIaHMYECKUX BEIIECTB

[lo Teme: «XuMHs U OKpYXaroIiasi cpeaa»

3.1

3.2

pacKpbIiBaTb CMBICII OCHOBHBIX XHUMHUYCCKHX MOHSITHH: HZ[K

BEIIECCTBA, KOPPO3Usd METAJIIIOB

HpI/IMeHHTL OCHOBHBEIC onepam/m MI)ICJII/ITGJ'II)HOI\/’I OCATCIIBHOCTU —
aHaJu3 W CHUHTE3, CpaBHEHHUE, OOOOIICHUE, CHCTEeMAaTH3aIlUIO,
BBIABIICHHUC HpI/ILII/IHHO-CJ'Ie)ICTBeHHI)IX CBH3€I7[ —  JJA I/I3y‘leHI/I$I
CBOI7[CTB BCIICCTB U XHUMHYCCKUX peaKHHfI; CCTCCTBGHHOH&y‘IHBI@
METOJIbI TIO3HAHUS — HAOIIOJCHHE, M3MEPEHHEe, MOJCINPOBAHUE,

HKCIIEPUMEHT (pEabHbIN U MBICIICHHBIN)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

9 KIIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

BemecTBo n xumuueckas peaxkuus. [loBropenue

1.1

Ilepuognueckuii 3akoH. [lepmogmyeckass cUCTEMAa XHUMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB
XUMUYECKHX DJIEMEHTOB IMEPBBIX TPEX NEPHOJOB, KA, KaJbIUS U HX
COEIMHEHUN B COOTBETCTBHUM C TOJIOKEHHEM 3JIEMEHTOB B llepmoanueckoit

CUCTCMC U CTPOCHHUECM UX aTOMOB

1.2

CTpOGHI/Ie BEILIECTBA: BUALI XHUMHUYECKOM CBS3HU. THIIBI KpUCTAJNINICCKUX
peI_HéTOK, 3aBHCUMOCTh CBOMCTB BEIlleCTBA OT THIIA KpHCTaHHquCKOﬁ
peI_HéTKI/I n BHOA XHMHYECKOH CBS3H. KHaCCI/I(l)I/IKaHI/IH H HOMCHKIJIATypa
HCOPTaHNYCCKUX BCUICCTB (MC)K,ZLYHapO,I[HaH u TpI/IBI/IaHBHaH). XUMHYECKHe
CBOMCTBA BCIICCTB, OTHOCAIIUXCA K pa3IMYHBIM KilacCaM HEOPraHHMYCCKUX

COC,Z[PIHCHHﬁ, TCHECTUYCCKAA CBA3b HCOPraHMYCCKUX BCIIECTB

1.3

Knaccudukanys XuMudeckux peakiuid Mo pa3indHbIM IpHU3HaKaM (10 4uciIy
¥ COCTaBy y4YacTBYIOIIMX B PEaKIMU BEUIECTB, IO TEIUIOBOMY 3P QEKTY, I0
U3MEHEHUIO CTEIIEHEN OKHUCIIEHUSI XUMHUYCCKHUX 3JIEMCHTOB, I10 O6paTI/IMOCTI/I,
M0 YYacTHIO KaTajau3aropa). OK30- U DHJIOTEPMHUYECKHE PEaAKIUH,

TEPMOXUMHUYECKHE YpaBHEHUS. [IOHIATHE O CKOPOCTU XMMHUUYECKON PEAKLIUU

1.4

[Tousarue 06 O6paTI/IMLIX 151 HCO6paTI/IMHX XUMHYCCKUX PCAKIHAX. Ilonsarue o
TOMOI'CHHBIX W TCTCPOTCHHLIX PCAKIHAX. Ilonatue O XMMHYECKOM
paBHOBECHHU. CDaKTOpLI, BJIMAIONIUE HA CKOPOCTb XHUMHYECKOMN pcaknuun "

MMOJIOKCHNEC XUMHUYICCKOT'O paBHOBCCHA

1.5

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKUUH,  OJJEKTPOHHBIA  OayiaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakiuuu. (CoOCTaBJIeHHE YpaBHEHH
OKHUCJIUTCIIPHO-BOCCTAHOBHUTECIIbHBIX peaxunﬁ C HCIIOJIB30BaAaHHUEM MCETOJa

JIEKTPOHHOTO OaslaHca

1.6

Teopus 27IEKTPOIUTUYECKON TUCCOLUAIIMN. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtunonsl, annonsl. MexaHu3M JucconUanuy BELIECTB C PA3JIMYHBIMU BUIAMH
xuMu4eckol cBs3u. CreneHb auccounany. CUIbHBIC U C1a0ble SJEKTPOIUTHI.
Peakuuu nonHoro oOMeHa. YcaoBUs MPOTEKAHUS peaKIii HOHHOTO OOMeHa,

IIOJIHBIC U COKpaH_[éHHBIe HWOHHBIC YpaBHCHHA peaKI_II/Iﬁ. CBoiicTBa KHUCJIOT,




OCHOBaHWUN W COJEH B CBETE TMPEACTABICHUH 00 JIIEKTPOIUTHIECCKOM

nucconuranyu. KauecTBeHHbIE peakiuy Ha HOHBIL. [loHsATHE O ruponu3e conen

1.7

XUMHYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMHU KPUCTAUIMYECKHUX
pPEIETOK HEOPTAHMYECKUX BEIECTB — METAUIOB M HeMeTawioB (rpadura u
ajaMasa), CJIOKHBIX BEHIECTB (XJIOpHJIa HATPUS); UCCIEJOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW pEaKIWd OT BO3JEHCTBUS Pa3TUYHBIX (PaKTOPOB;
UCCIIEI0BAHUE  AJIEKTPONPOBOJHOCTA  PAcTBOPOB  BEIIECTB, Ipoliecca
JTUCCOLIMALIMM  KHUCJIOT, WIeJo4ei U coieil (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEJICHUE OIbITOB, WUTIOCTPUPYIOLIUX MPU3HAKU
MPOTEKaHUs peaknii HOHHOTO 0OMeHa (00pa3oBaHue OcajKa, BblIeJIeHUE Ta3a,
o0pa3oBaHUE BOJIbl); OMBITOB, WIIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX peakluil (rOpeHue, peakluu pa3iokKeHHs, COSAUHEHHUS );
pacro3HaBaHWE HEOPTaHWYECKMX BEIIECTB C TIOMOIIBIO KadeCTBEHHBIX

peaKum‘/'I Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3aJa4

Hemetanns 1 ux COCAUHCHUA

2.1

OOmass xapakTepucThKa TaloreHoB. (OCOOCHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTemeHn OkucieHus. CrTpoeHue u (U3MUECKHE CBOMCTBA
MPOCTHIX BEIIECTB — TaJIOTeHOB. XUMHUYECKHE CBOICTBA Ha MpUMEpE XJIopa
(B3auMojielicTBHE C MeTaJllaMU, HEMETAJUIAMH, IIeJI04amMu). XJIOPOBOJOPO/I.
ConsiHast KHMCTIOTa, XUMHYECKHE CBOWCTBA, IIOJIyu€HUE, MPUMEHEHUE.
JeiicTBue XJiOpa M XJOPOBOJIOpOJa HAa OpraHu3M 4YejoBeka. BakHeiimme

XJIOPHUABI U UX HAXOXIACHUC B IIPUPOJC
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O6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbsl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTeNeHN OKucaeHus1. CTpoeHue 1 PU3NIeCKre CBOMCTBA
IPOCTBIX BEIIECTB — KHUCIOpoAa U Cepbl. AJIOTPONHBIE MOJAUPUKALNN
KHCIIOpOJia U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOCHHUE,
¢u3nueckne M XUMHUYECKHe CBOWCTBA. OKCHABI CEpbl KaK MPEACTAaBUTEIH
KUCJIOTHBIX OKcuoB. CepHast KHCIO0Ta, (PU3NUYECKUE U XUMUYECKUE CBOICTBA
(oOmrue Kak mpeAcTaBUTENs Kilacca KUCIOT M cnenuduyeckre). XuMHUYECKUe
peaKIMy, Jexallue B OCHOBE IMPOMBIIIJIEHHOTO CIOC00a MONTy4eHHsI CepHOU
kucinoTsl. [Ipumenenune. Conu cepHON KHCIIOTHI, KayeCTBEHHAsl peakiys Ha
cynbdar-uoH. HaxoxxaeHue cepsl 1 €€ COeqUHEHUH B pupoae. XUMUYECKOoe
3arpsA3HEHUE OKPYXKAIOLIEH cpe/ibl COeTMHEHUMU Cephl (KUCIOTHBIE JOXK/H,

3arpsi3HEHUE BO3/yXa M BOJOEMOB), CIOCOOBI €T0 MPETIOTBPAIICHHS
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OO6mas xapaktepuctuka 3nemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIC CTETNICHU OKHUCJICHHS. A30T, pacrnpoCTpaHEHHE B
npupoe, Guzndeckue U XuMudeckue cBoiictBa. KpyroBopot azora B mpupo/e.
AmMHak, ero (Qusnueckue W XUMHUYECKHE CBOMCTBA, TMOJyuYeHHE U
npumeHerne. Coiau aMMOHHUS, MX (PU3MYECKHME W XHWMHUYECKHE CBOICTBA,
npuMeHeHre. KauecTBeHHas peakius Ha MIOHbl aMMOHUS. A30THasi KUCJIOTa, €€
noiyueHue, pu3ndeckre U XMMHUECKHe CBOMCTBA (00IIHe KaK MpeCTaBUTENs
KJlacca KHUCIOT U crnenuduueckue). lcmonp3oBaHHe HUTPATOB U CONEH
aMMOHHMSI B Ka4e€CTBE MUHEPAJBHBIX yn0o0peHuil. XUMHUYECKOe 3arps3HEeHHe
OKpYXKaroliel cpelbl COeNUHEHUSIMHU a30Ta (KUCIOTHBIC I0XK/IU, 3arpsi3HEHNE

BO3]1yXa, MMOYBBI U BOJOEMOB)
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®docdop, ammoTponHbie Mogudukauu Gocdopa, puzndecKre 1 XUMHICCKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, dusmyeckue u
XUMUYECKHE CBOMCTBA, moisiyueHue. Mcmonws3zoBanue (ocharoB B KadecTBe

MUHEPAIBHBIX YA0OpEHU

2.5

OOmas xapakrepucThka 31eMeHTOB [VA-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIE CTENEHH OKHCICHHS. YTJIEpoJ, aIOTPOIHBIE
MOIU(UKAIMH, PACIPOCTpaHEHHE B TpuUpojae, (U3NYECKHEe U XUMHUUYECKUE
cBoiictBa. Ancop6uusi. Kpyrosopot yrinepoaa B npupoze. Okcuabl yriepoaa,
uX (U3MYEeCKUe M XMMUYECKHE CBOWCTBA, ACHCTBUE HA JKUBBIE OPraHU3MBI,
MOJTy4YCeHUE U TIPUMEHEHUE. DKOJIOIMYECKHE TIPOOIIEMBI, CBI3aHHBIE C OKCHUIIOM
yrinepona(IV); runoresa rio0anbHOTO TMOTEIICHUS KIUMAaTa; MapHUKOBBIH
apdexr. YrompHas kuciora U €€ coid, UX (U3HYECKHE U XHUMHYECCKUE
CBOICTBa, Mony4yeHue u npumeHeHue. KayecrseHHnast peakiusi Ha kapOoHaT-
noHsl. Mcronb3oBanne kapOOHATOB B OBITY, MEAHMIIMHE, TPOMBIIUICHHOCTH U

CEIbCKOM XO3SIUCTBE

2.6

[lepBoHayabHbBIE MOHATHS 00 OPraHUMYECKUX BELIECTBaX KaK O COCIUHEHUSX
yrinepoja (MeTaH, 3TaH, JTWIEH, ALETWIEH, 3TAaHOJ, TIHULEPHUH, YKCYCHas
kucnota). X coctaB u xumuueckoe ctpoenue. IloHsTHEe O OMOIOrMYECKH
BAXXHBIX BEIIECTBAX: )KMpaX, O€JIKax, yIrJeBOJax — W HX POJIM B HKHU3HU
4yesoBeKa. MarepualbHOE €IMHCTBO OpPraHMYEeCKMX M HEOPraHW4eCKUX

COEIUHEHNN

2.7

Kpemuwnii, ero ¢usnueckue W XHUMHYECKHE CBOWCTBA, TOJyYeHHUE W
npumeHenue. CoegnHeHUsT KpeMHUsI B mpupoje. O0mue mpencTaBieHus: 00

okcune kpemuusA(IV) u kpemuueBoit kuciore. CUIMKATHI, UX MCTIOJIb30BAHHE




B OBITY, MeIWLHMHE, NPOMBIIUICHHOCTH. BakHeiue cTpouteabHbIe
MaTepHasbl: KepaMuKa, CTEKJIO, IIEMEHT, OCTOH, ene300eToH. [IpobieMsr
0€30MacCHOTO HCIOJIb30BaHUSA CTPOUTENIBHBIX MAaTEPHAIIOB B TOBCEIHEBHOM

KHU3HU

2.8

XUMHUECKUH IKCIEPUMEHT: M3ydeHHe 00pa3I[0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISHOM KHUCJIOTHI; IIPOBEJCHNUE KAYECTBEHHBIX PEAKLIUN Ha XJIOPUA-
WOHBl W HAONIOEHHE MPHU3HAKOB HUX MPOTEKAHUS; OIBITHL, OTpaXKarollue
¢du3nueckre 1 XMMUUECKUE CBOMCTBA raJloreHOB U UX CO€AMHEHUH (BO3ZMOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUAIIOB); O3HAKOMJIEHHE ¢ OOpa3liaMH XJIOPUI0B
(raJoreHus10B); O3HAKOMJIEHHE C o0Opa3namMu cepbl M €€ COEIUHEHUSIMHU
(BO3MOXXHO HCHOJb30BAaHUE BHJIEOMATEpUANOB); HAOJIOJEHHE Ipoliecca
0o0yriMBaHUs caxapa MmoJ JCHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHMCIIOTHI,
U3Yy4EHHE XUMHUYECKUX CBOMCTB pa30aBIe€HHON CEpHON KHCIIOTHI, IPOBEICHNE
KayeCTBEHHOW peakiMu Ha cyiabdarT-uoH U HaONIoJeHHe NpuU3HaKa €
IPOTEKaHUs; O3HAKOMJIEHHE C (PM3UUECKUMU CBOMCTBaMU a30Ta, pochopa u ux
COEIMHEHUN (BO3MOXHO MCHOJIb30BAaHUE BHJEOMATEpUANIOB), OOpa3zLaMu
a30THBIX U (HOCHOPHBIX YAOOPEHHUIA; MOTydYeHUE, COONpaHUe, PacliO3HaABaAHNE
Y U3YYEHUE CBOICTB aMMHaKa; IIPOBEICHNE KAaUECTBEHHBIX PEAKIMI Ha MOH
amMmmMoHus W ¢ochar-MoOH UM H3yYEHHE MPHU3HAKOB MX IMPOTEKAHU,
B3aMMOJIEHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEBIO (BO3MOMKHO
UCIOJIb30BaHUE BUJICOMATEPUANIOB); H3yYEHHE MOJENeld KPUCTATUTMYECKHX
peméTok anMasa, rpadura, QyiepeHa; O03HAKOMJICHHE C IPOLECCOM
a7icopOLMK paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM
IPOTHUBOIa3a; MOJydeHHue, cOOMpaHue, paclo3HAaBaHUE U M3Y4YEHUE CBOMCTB
YIJIEKHCIIOrO Ta3a; MPOBEJECHUE KAYECTBEHHBIX PEAaKIMH Ha KapOoHAT- U
CHWJIMKAaT-UOHbl M HM3YyYEHHE INPU3HAKOB HX IPOTEKAaHUSA; O3HAKOMIICHUE C
NPOAYKIMENH CUIMKATHOW MPOMBIIUIEHHOCTH; PEIIEHUE 3KCIIEpPUMEHTAIbHBIX

3aJ1a4 1o TeMe «BakHeln1e HeMeTauIbl 1 UX COEIUHEHUS))

MeTaminl 1 ux COCOIHMHCHUA

3.1

OO01mas xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAIIJIOB HA OCHOBAaHUU
ux nonoxkeHus B llepuonnueckod cucTeMe XUMHYECKUX 3yieMeHTOB J[.H.
MenaeneeBa u crpoeHust aToMoB. CTpoeHHe MeTaJIoB. MeTaiinueckas CBs3b
U METAJUIMYECKass KpHUCTAJUIMYecKas pelmeTKa. DJIEKTPOXUMUYECKHU Pl

HanpsH>KeHUH METaJIOB




3.2

®dusnueckue 1 XUMHIECKUE CBOMCTBA MeTaiuToB. O01IMe crmocoObl OTydeHUs
MeTaioB. [loHATHE 0 KOPPO3UN METAJIOB, OCHOBHBIE CITOCOOBI 3aLUTHI UX OT
Koppo3un. CruiaBsl (CTadb, YyT'yH, JIOPATIOMUHNN, OPOH3a) U UX TPUMEHEHUE

B OBITY M IPOMBIIIJICHHOCTH
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[Ilenounble MeTaUIBL: MONOKEHUE B llepuoauyeckoil cucreMe XUMUYECKUX
anemenToB JI.11. MenneneeBa; CTpoOeHHE UX aTOMOB; HAXO0XKICHUE B IIPUPOJIE.
du3nyecKkue U XUMUUECKHE CBONCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI
U TUAPOKCUIBI HATpusi W Kanus. [IpruMeHeHue IEeTOYHBIX METAIOB U UX

COEIUHEHNN

3.4

Illemouyno3eMenbHbIE METAJIBI MarHuid W KalbI[Ui: IIOJOXKCHHUE B
Ilepuoguueckoit cucrteMe xumuueckux diemeHTtoB .M. Mennaeneesa;
CTPOEHHE MX aTOMOB; HaxO0XXJIeHUE B mpupone. OU3nyecKkue u XUMHUYECKUE
CBOMCTBa MarHusi M Kajublusg. BakHelinue coenuHeHHs] Kalblus (OKCHUI,

TUAPOKCHU, COIN). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHSHUS

3.5

Amomunuil: nonoxenue B llepuogudeckoil cucteMe XUMUYECKHX DJIEMEHTOB
J.. MenneneeBa; CTpoeHHE aTOMa; HAXOXKIACHHWE B npupone. Pusnyeckue u
XUMHYECKHE CBOMCTBA aMOMUHMA. AMQOTEpHbIE CBOMCTBA OKCHIAa U

TUAPOKCHUA aTFOMUHUA

3.6

Kenezo: nonoxenue B [leprnoanueckoit cucteMe xXumuueckux anementon .M.
MenneneeBa; CTpoeHHE aToMa; HaxoXiaeHue B mpuponae. dusmdeckue wu
XUMUYECKHE CBOMCTBA jkene3a. Okcumpl, TuApokcuabl U conu xenesa(ll) u

xkene3a(Ill), ux coctas, CBOMCTBA U TTOJTydEHUE

3.7

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3iaMy METAJIJIOB H CIIJIABOB,
X (U3MYECKUMHU CBOMCTBAMU; M3YUYCHHE PE3YJIbTaTOB KOPPO3UU METAJUIOB
(BO3MOXHO MCIIOJIb30BAaHUE BUJIEOMATEpPHUAJIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA Kalblldd U HATpUs C BOAOW (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUANIOB); UCCIEAOBAHUE CBOMCTB >KECTKOUM BOJIbI;
mpoliecca TOpPEHHUsl JKejle3a B KHCIOpoAe (BO3MOXKHO HCIOJb30BaHHUE
BUJIEOMATEPHUAJIOB); IPU3HAKOB MMPOTEKAHUSI KAUECTBEHHBIX PEaKLUid HA HOHBI
(Maraus, KaJublus, aaTloMHHHS, IUHKa, xene3a(ll) u xenesa(Ill), memu(Il);
Ha0II0/IeHUE U OMMCAaHKE MPOLIECCOB OKpAIlIMBAaHUS [UIAMEHH HOHAMH HATpPHS,
Kamus W Kadblus  (BO3MOXKHO — HCMOJb30BaHHE  BHAEOMATEPUAJIOB);
uccienoBanre aMm(GOTEpHBIX CBOMCTB TMAPOKCHIA aFOMHHUS M THIPOKCHIA
[MHKA; pEIIeHUE SKCIIEPUMEHTAIBHBIX 33/1a4d Mo TeMe «BaxkHenmme MeTamibl

N UX COCOHUHCHUS)




XuMUA U OKpY’Karonas cpeja

4.1

HoBbie maTepuansl 1 TEXHOJOTHH. BemecTBa 1 Marepraibl B MOBCEIHEBHOM
JKA3HU YeJ0BeKa. XUMHUS U 3J0pOBbe. be30omacHoe ucnoap30BaHue BEWECTB U
XUMUYECKUX peakiuil B ObITy. [lepBasi momolib NMpyu XUMUYECKUX OXKOTax U

OTpPABJIEHUSAX

4.2

OCHOBBI  JKOJIOTMYECKOM  TIPaMOTHOCTH.  XHMHMUYECKOE  3arpsi3HEHUE
okpyxarorieii cpenst [IIK. Ponb xumun B penieHuu 9K0JI0rM4eCKUX mpodem.
[TpupoHble MCTOYHMKHM YTJIEBOJOPOAOB (yroiib, MPHUPOAHBIA Ta3, HE(PTH),

MPOAYKTHI UX EPepabOTKU, UX POJIb B OBITY M MPOMBIIINIEHHOCTH

4.3

XUMUYECKUH SKCTIEPUMEHT: N3yueHUE 00pa31ioB MaTepUalIOB (CTEKJIIO, CTIIIABBI

METaJIJIOB, MOJIMMEPHbIE MaTEpUaJIb)




INPOBEPAEMBIE HA OI'D 1O XUMHUU TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsieMble TPeOOBAHUSA K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NPorpamMMbl OCHOBHOTI0 0011ero odopazosanusi Ha ocHoBe ®PI'OC

1

HpCI[CTaBJ'IeHI/ICZ

1.1

0 T03HABAEMOCTH SBJICHUH NPUPOJbI, MOHHMaHHWE OOBEKTHUBHOI
3HAYUMOCTH OCHOB XMMHUYECKON HayKH KaK 00JIACTH COBPEMEHHOTO
€CTeCTBO3HAHMSI, KOMIIOHEHTa O0ILel KyJIbTYphl M MPaKTHYECKOU
NESTEIbHOCTH 4YeJIOBEKa B YCJIOBUSX COBPEMEHHOI'O OOIIECTBA;

IMIOHUMAaHHWEC MECTa XUMUHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

O HAY4YHBIX MCTOAAaX IMMO3HAHUS, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCETOJAX HMCCICAOBAHUA BCHICCTB W HN3YUCHUA
XUMHNYCCKUX peaKum”I; YMCHHUEC HCIOJb30BAaTb MOJACIMA  IJIA

00BSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npoPecCHOHATBHON NeATSILHOCTH, CBSI3aHHBIX C XHMMHUCH
Y COBPEMECHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMH Ha JIOCTIIKEHHSIX
XUMHUYECKOW HAayKH, YTO MO3BOJHUT OOYYAIONIMMCS paccMaTpHBaTh
XUMUI0O  Kak cdepy cBoed Oynymiedr  mpodeccruoHaTbHOM
NESTETPHOCTH W CHENaTh OCO3HAHHBIA BBIOOpD XUMHH Kak
npoHUILHOrO MpeAMeTa MPU TEpexojie Ha YPOBEHb CPEIHETO

oO1ero oopa3oBaHus

BrnaneHune cucremMod XMMHYECKMX 3HAHMM M yMEHHME NPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

2.1

BaKHEHNINE XUMHYECKHUE IOHATUA: XUMHUUYECKUN DJICMCHT, aToOM,
MOJIEKyJa, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OHOPOIHAS U
HEOJIHOPO/IHASI CMECh, OTHOCHUTEJIbHBIC aTOMHAs W MOJICKYJISIpHAS
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJSPHBIA
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHWE, COJIb (CpemHss), XMMHUYECKas
peaKiysl, peaklMy COCIUHCHHUS, PEAKIMH pPA3JIOKCHHS, pPEaKIuu
3aMelIeHus], peakiuu OOMeHa, TeruioBor 3((deKT peakuuu, 3K30- U
SHJIOTEPMHUYECKUE PEAKIIMH, PAaCTBOpP, MACcCOBAst JOJISI XUMHYIESCKOTO

OJICMCHTAa B  COCAUMHCHHUHM, MaACCOBasA O0Jd MW  IMIPOUCHTHAA




KOHIICHTpALMs BELIECTBA B pACTBOPE, IAPO ATOMA, SJIEKTPOHHBIN CIIOM
aToMa, aTOMHas OpOWTan b, paguyc aToMa, BAJICHTHOCTh, CTETMCHb
OKHCJICHHUSI, XUMUYECKAas CBSA3b, AIEKTPOOTPHUIATETLHOCTD, MOJISIpHAS
U HETOJISIpHAsi KOBAJICHTHAsI CBS3b, MOHHASI CBA3b, METaJUIMYECKas
CBSI3b, KPUCTAJUIMUYECKAsS peHIETKA (aTOMHAs, MIOHHASI, METAJUTHYECKas,
MOJIEKYJISIpHAsl), UOH, KATUOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOIIUT,
ANEKTPOJUTHYECKAs JUCCOLMAIMS, PEaKlIUd HOHHOTO OOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUH, OKUCIHUTEIb U
BOCCTAaHOBUTENIb, OKHUCJIEHHWE W BOCCTAHOBJICHHUE, JIJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE pPEeaKIuy,
CKOpPOCTh XHUMHYECKOW peakuuu, karanuzartop, I[IJIK, kopposus

METaJIII0B, CIIJIaBbI

2.2

OCHOBOIOJIaralIlue 3aKOHbl XMUMHH: 3aKOH COXPAHEHHUS MaccChl,
nepuonnueckuil 3akoH J[.MI. MenzaeneeBa, 3akOH IIOCTOSHCTBA

cocTaBa, 3aKOH ABOTapo

2.3

TEOPUM  XUMHUHU:  aTOMHO-MOJICKYJIIDHAs — TEOpHs,  TEOpHs

3JIEKTPOJUTUYECKON AUCCOLUALIUN

Bnagenne ocHOBaMH XMMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH

3.1

YMEHUE TMPAaBUJIBHO HCIOJH30BATh HM3YYCHHBIC BEIIECTBA U
MaTepuaibl (B TOM YHUCIIE MUHEpajbHBIC yJOOPEHHUS, METAIUIbl U
CIUIaBbI, TIPOMYKTHI  MEpepabOTKH  MPHPOJHBIX  HCTOYHHUKOB
yTIeBOA0pOAOB (YIJisi, MPUPOTHOTO raza, Hed)TH) B OBITY, CEITHCKOM
XOSﬂfICTBe, Ha TIIPOMU3BOACTBC U IIOHMMAHUC 3HAYCHUSA KHPOB,
OenmKoB,  YIJIEBOJIOB IS OpraHM3Ma  4YeJOBeKa;  yMEHUeE
IMPOTrHO3UPOBATH BJIMAHUC BCIICCTB U XMMHYCCKUX IIPOLCCCOB Ha

OpraHM3M YeJOBEKa U OKPYKAIOIIYI0 IPUPOIHYIO Cpey

3.2

YMCHHUC UHTCTPUPOBATL XUMHUUYCCKHUC 3HAHUA CO 3HAHUAMU APYTHUX

y4eOHBIX MPEAMETOB
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HaJIN4YMC OIIbITAa pa6OTLI C pa3JIMYHbIMU UCTOYHUKAMU I/IH(l)OpMaI_[I/II/I
110 XUMHHU (Hay‘IHaﬂ U HAaYYHO-IOIIYJIApHAA JIUTEpATypa, CJIOBApH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

34

YMCHHC 00BEKTHBHO OLICHUBATh HH(bOpMaHI/IIO O BE€HIIECCTBAX, HUX
IpeBpallICHUAX n IMPAKTUYICCKOM IMPUMCHCHUHA n YMCHUC

UCIIOJIb30BaTh €€ JIJIsl pelIeHUs yueOHO-T03HAaBaTEIbHbBIX 3a/1a4




Brnagenne ocHOBaMM MOHATHWHOIO amnmapara U CHUMBOJHAYECKOIO
SI3bIKa XUMHH TSI COCTaBJICHUSI (POPMYJT HEOPTaHUYECKHUX BEIIECTB,
YPaBHEHUN XHWMHYECKHX PpEAKLIHM; OCHOBAMU  XHMHYECKOU

HomeHknarypsl (IUPAC u TpuBHanbHOi)

YMeHue o0BSICHITh CBSA3b MOJOXKEHUS deMenTa B [lepuoanueckoit
CHCTEME C YHCJIOBBIMM XAPAKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (CocTaB W 3apsj sjpa, oOllee 4YHCIIOo
3JICKTPOHOB), PACIPEICICHHUEM JJICKTPOHOB IO JHEPreTUYCCKUM

YPOBHAM aTOMOB IIEPBLIX Tpex Nepruoa0B, KaJIud U KaJIbIHA

[IpencraBieHne O  MEPUOAMYECKOW  3aBHUCHMOCTH  CBOMCTB
XMMHUYECKHX 3JIEMEHTOB (painyc aTOMa, JJIEKTPOOTPULIATEIbHOCTB),
MPOCTBHIX M CJIOXHBIX BEIIECTB OT TMIOJIOKEHHUSI DJEMEHTOB B
[lepuonnueckoit cucteme (B MalbIX TMepuoAaxX © TJIABHBIX

MOArPYNNAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

YMmenue kinaccupuupoBarh:

7.1

XHUMHUYCCKUC 3JICMCHTLI

7.2
7.3

HCOPraHUYCCKHEC BCUICCTBA

XUMHYECKUEC pCAKIIUN

YMeHue onpeaensiTh:

8.1

BAJICHTHOCTDb U CTCIICHb OKUCJIICHUA XUMHUYCCKUX IJICMCHTOB, 3apsa/

HOHa

8.2

BUJI XUMUYECKOW CBSI3M M THUIl KPUCTAUIMYECKOW CTPYKTYphHI B

COCAMHCHUAX

8.3

XapaKTep CPpeAbl B BOAHBIX paCTBOPAaxX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHUCIHNTCIIb U BOCCTaAaHOBHUTCIIb

YMeHnue xapakTepu3oBaTh (PU3HMUECKUE U XUMUYECKUE CBOMCTBA:

9.1

MPOCTHIX BEMIECTB (KUCJIOPOJA, O30H, BOJOPOJ, rpaduT, aimas,
KpeMHHH, a30T, ¢docdop, cepa, XJIOp, HATPUN, KU, MarHHMH,

KaJIbIIMH, aTFOMUHUH, JKeJe30)

9.2

CJIOKHBIX BEIIECTB, B TOM YHUCJI€ UX BOJHBIX PacTBOPOB (Boja,
aMMHaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ, OKCHABI U THUIAPOKCHJIBI
MetaioB [-ITA rpynm, amromunus, meau (II), nmunka, sxenesa (I u

II0), oxcuast yrnepona (I u IV), kpemuus (IV), azota u dpocdopa (I11




u V), cepel (IV u VI), ceprucras, cepHas, a30THCTas, a30THasd,

docdopHas, yroiapHas, KpeMHHEBAsE KHCIIOTA U UX COJIH)

MPOTHO3UPOBATh M  XapaKTepU30BaTh CBOMCTBA BEIIECTB B

3aBUCHMMOCTHU OT UX COCTaBa U CTPOCHUA, NTPUMCHCHUC BCUICCTB B

- 3aBUCUMOCTH OT HMX CBOMCTB, BO3MOXXHOCTb IPOTEKaHUS
XUMHAYECKHUX MPEBPALICHUN B PA3TIMUHBIX YCIOBUAX
10 YMeHue coCcTaBiIsATh MOJCKYISIPHbIE M MOHHBIC YPaBHEHUS PEaKlni,
B TOM YHCIIE:
10.1 peakIuiit HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOICTBA M3YYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BELIECTB
104 MIOATBEPKIAIOIIMX NEHETUYECKYIO B3aUMOCBS3b MEXKIY HUMU
11 YMeHue BIYUCIATh (IPOBOJUTH PACUETHI):
11 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJSPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJII0 XMMHUYECKOI'O JIEMEHTA B COSIMHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ta30B
114 M0 ypPaBHEHUSM XUMHUECKUX DPEAKUMH W HAXOIUTh KOJIUYECTBO
' BEIIECTBA, 00bEM M MacCy peareHTOB WIIM POYKTOB PEaKLIUU
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMM  METOJJaMH  HAY4YHOro TO3HaHHs (HaOmoJeHue,
21 W3MEpEeHHe, SKCTIEPUMEHT, MOJICIUPOBAHNUE) IPU N3YUYEHUH BEIIECTB
' U XUMHYECKHX SIBICHUH; yMeHHEe c(opMynupoBaTh HpobdiieMy H
MIPEJIOKUTh MMYTH €€ peIICHUs
122 Oe3omacHoil pabOThl C XWMHUYECKHMH BEIIECTBAMH, XUMUYECKOU
' MOCY/I0¥ M JIa0OPaTOPHBIM 00OPYI0BAHUEM
IpaBWJIaMU 6e301acHoOro oOpareHus c BELIECTBAMH,
UCTOJIb3yEeMBbIMU B TIOBCEHEBHOM XKHU3HH, TPAaBUIIAMU MTOBEICHUS B
123 Hensax cOepexeHus 3710pOBbsS U OKPYXKAroIeH NMPUPOIHOW CPEIbl;

IIOHUMAaHHEC Bpcaa (OHaCHOCTI/I) BO3JICHICTBUS Ha JKUBBIE OpTraHNU3MBbI
OHpe,Z[CJ'IéHHHX BCIICCTB, croco0oB YMCHBUICHU u

OpCaoTBpalliICHUA UX BPECAHOI'O BO3JCHCTBUS




13

Hanname MPAKTUYCCKUX HABBIKOB INITAHUPOBAHHA W OCYIICCTBIICHHUA

CICAYIOMUX XUMHUYICCKUX SKCIICPUMCHTOB!

13.1

N3YUCHUC n OIIMCaHHuC (1)I/I3I/I‘IGCKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHUC C (bI/ISI/I‘ICCKI/IMI/I U XUMHUYCCKHUMU ABJICHUSIMU, OIIBITHI,

MJUTFOCTPUPYIOLME IPU3HAKHU IPOTEKAHNUS XUMUUECKUX PEaKUi

13.2

HU3YUCHUC CII0CO00B pasaciCHUuA cMmecei

13.3

MOJlydYeHUE KHUCIOpOAa M U3YYEHHE €ro CBOWCTB; MOJY4YCHHE
BOJZIOPOJIa U M3YYEHHE €ro CBOWCTB; MOIYYeHHE YITIEKUCIIOTOo ra3a 1
W3Y4Y€HHE €ro CBOWCTB; MOJy4YeHHE aMMHaKa W H3y4yeHHUE €ro

CBOMCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MACCOBOM JI0JIeH

pacTBOPEHHOTO BELIECTBA

13.5

NPUMEHEHUE  MHAMKATOpoB  (JlakMyca,  METWUJIOpaHXa U
(beHondTanenna) A ONpeaesIeHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U MIeJI04Yei

13.6

UCCIICZIOBAHUE M ONMCAHWE CBOWCTB HEOPraHMYECKHUX BEILECTB
pa3MYHbIX KJIACCOB; U3yYEHUE B3aUMOJICHCTBHS KUCIIOT C METAJUIAMH,
OKCHJIaMH  METaJJIOB,  pPacTBOPHUMBIMH U  HEPaCTBOPHUMBIMH
OCHOBAHMSIMH, COJISIMH; TIOJIYYCHHE HEPAaCTBOPUMBIX OCHOBAHUIA
BBITECHEHHE OJHOr0 MeTaula JpYrMM M3 pPacTBOpa COJIH;
uccieaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIIOB ATOMHUHHUS H

IMMHKA

13.7

PCIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIaCChI
HCOPraHUYCCKUX COCHHHGHHﬁ)); ((QHGKTpOJII/ITI/I‘-IGCKaH
JUucconuanus, «Baxueiinmue HemeTalsIbl U HUX COCAUHCHUA»,

«Bakuelne MeTaiIbl U UX COSTUHCHUSI

13.8

XUMHUYECKHE  DKCIEPUMEHTHI,  HWUIIOCTPUPYIOIIUE  TPU3HAKHU
NPOTEKAHUS PEeaKIMii HOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIui Ha
MPHUCYTCTBYIONIME B BOJHBIX PACTBOPAX HMOHBI: XJIOPHI-, OPOMHI-,
voaua-, cymnbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-NOHBI, KATUOHBI aMMOHUS, Mardus, KaJJbliHsd, A IFOMHUHUA,

xkenesa (2+) u xenesa (3+), meau (2+), TuHKa

14

YmMmenue:




MPEICTaBIATh pPE3yJabTaThl SKCIEpUMEHTa B (opMe BBIBOJOB,

14.1 JI0KAa3aTeNbCTB, IPa@UKOB M TAOJUI] U BBISIBIATH SMIHUPHUUYECKHE
3aKOHOMEPHOCTH
YCTaHaBIMBAaTh  CBSI3M  MEXIYy  pEaJlbHO  HaO/II0aeMbIMU
14.2 XMMHYECKUMH SIBIICHUSMH M MPOLECCAMHU, IPOUCXOISIUIUMU B

MaKpo- U MUKPOMHpE, OOBACHATH IPHYUHBI MHOTO00pa3Hs BELIECTB




HHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

HepBOHa‘IaHBHBIC XHUMHUYCCKUE ITOHATHUA

1.1

UucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMecei

1.2

ATOMBI © MOJICKYJIBI. Xumuueckue d31eMeHTbl. CHMBOJIBI XHUMHYECKHX

9JICMCHTOB. HpOCTBIe 1 CJIOXKHBIC BEIICCTBA.

1.3

Xumunueckass Qopmyna. BaneHTHOCTH aTOMOB XHUMHUYECKHUX HIIEMEHTOB.

CreneHp OKUCICHUA

1.4

3aKOH ITOCTOSIHCTBA COCTaBa BCHICCTB. OTtHocuTeNnbHAsT aTOMHas Macca.
OTtHOCHUTENIbHAS MOJICKYJISIpHAs Macca. Maccosas J0JIs1 XUMHYCCKOI'o 3JICMCHTA

B COCAMHCHUN

1.5

KonuyectBo BemectBa. Moabs. Momsipaas Macca. MomsipHbIii 00BEM Ta30B.

Bzanmocss3n KOJIM4YCCTBA, MACChI U YHCJIa CTPYKTYPHBIX CAWMHUI] BEUICCTBA

1.6

Pu3znyecKrue U XUMHYECKHUE SIBJIICHHs. XUMUYECKasl peakuus U €€ IMPU3HAKHU.

3aKOH COXpaHEHMS MACChI BEIIECTB. XMMUUECKHE YPaBHEHUS

HepI/IO)II/I‘{CCKI/Iﬁ 3aKOH H Hepﬂozu/mecxaﬁ CHUCTCEMA XMMHUYCCKHUX DJJICMCHTOB

J.1. Menneneesa. CTpoeHue aToMOB

2.1

[lepuoanueckuii 3akoH. llepumonuyeckass cucreMa XHUMHUYECKHUX SJIEMEHTOB
.. MenneneeBa. [lepuoapl u rpymnnbl. @U3HYECKUN CMBICIT TOPSIAKOBOIO

HOMepa, HOMEPOB MEePHO/Ia U TPYIIIbI AJIEMEHTa

2.2

Crpoenune atomoB. CoctaB atoMHBIX sifep. M3oTomnbl. Dnekrponbsl. CTpoeHue
ANEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XMMHYECKHUX JJIEMEHTOB

Ilepnonnueckoi cucremst .M. Menneneesa
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3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKHUX JIEMEHTOB MEPBBIX TPEX
NIEPUOJOB, Kajus, Kauplus (paguyca aToOMOB, 3JIEKTPOOTPULATEIBHOCTH,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB) M HMX COCIAMHEHHH B
COOTBETCTBUM C IIOJIOKEHHEM DJJIeMEHTOB B Ilepuonnueckoil cucreme Hu

CTPOCHHUEM HUX aTOMOB

CTpOGHI/Ie BCIICCTBaA

3.1

Xumuueckasi cBsi3b. KoBaneHTHas (MOJsipHAs ¥ HEMOJISIPHAs)  CBA3b.
DONeKTPOOTPULIATETLHOCTh ~ XUMHYECKHUX  dJeMEHTOB. LoHHas  CBs3b.

Meramnueckas CBI3b




3.2

Tunsl KpHUCTaJUIMYECKUX PEMIETOK (aToMHasi, HOHHAs, MeTaJIh4ecKas),
3aBUCHMOCTH CBOWCTB BEIIECTBA OT THIA KPUCTAJUTMUECKOW pemETKH U BUIA

XUMHUYECKON CBA3U

Baxwnelimue mnpeacraBuTenM HEOPraHMYECKUX BellecTB. HemeTtamibl U ux

COCAMHCHUA. MeTtannsl u ux COCIUHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHHMYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpazyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
Hecosieo0pa3yrome; OCHOBaHMU (IIEIOYM W HEPACTBOPUMBIC OCHOBAHUS),
KHCJIOT (KUCIIOpOJICONEpKAIUEe U OECKHUCIOPOAHBIC, OJIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJiel (CPETHUX U KUCIIBIX)

4.2

®Ou3nyeckue W XHMHYECKHE CBOMCTBA IMPOCThIX BCHICCTB-HEMCTAJIIOB!

BOJIOPO/Ia, XJIOpa, KHCIOPO/a, Cephl, a30Ta, pocdopa, yriepona, KpeMHHUS

4.3

OuU3NYECKUE U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTHA,
HATpusl, KaJdusi, MaTHUS W KaJbIUsl, alIFOMUHUS, JKeJIe3a. DIEKTPOXUMUUYECKUN

PsL HAIIPSKEHUN METaJIOB

4.4

4.5

duznyeckre U XUMUUECKUE CBOWCTBA BOJOPOIAHBIX COCIMHEHUN HEMETAIJIOB:
XJIOPOBOJIOPOA, CEPOBOAOPO/IA, AMMHAKA

dusznueckrue ¥ XUMHUYECKHE CBOWMCTBA OKCHUIOB HemeTawioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). Ilonydaenne

OKCHJO0B HEMETAJIJIOB

4.6

Xumnyeckue cpoiictBa okcuoB: MetayuioB [A-IIIA rpynn, umuka, menu(Il) un

xenesa(ll, III). [Momydyenune okCUI0B METAIIIIOB

4.7

XUMHUUECKHE CBOMCTBA OCHOBAHUN U aM(OTEPHBIX THIPOKCUIOB (Ha pUMepe
TUIPOKCUIOB QJIIOMMHHMS, JKene3a, LuHKa). llomydeHne ocHOBaHUN W

aM(pOTEPHBIX THAPOKCHIOB

4.8

OOue XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOTHOM,
CEpPHHUCTOM, CEPHOM, a30THOM, (hochopHON, KPEeMHUEBOMH, YroiabHOH. OcoObIe
XUMUYECKHE CBONCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.

[Tonydenue kucior

4.9

OO6mme XxuMHUUIECKUE CBOMCTBA cpenHux coiied. [lomyduenue comneit

4.10

[Mony4yenue, coOupaHue, pacro3HaBaHHWE BOJOPOJA, KHCIOPOAA, aMMHaKa,

YTIICKHUCIIOTO Ta3a B 1abopaTopuu

4.11

HonyquI/Ie aMMMakKa, cepHoﬁ 1 @30THOM KHUCIIOT B MMPOMBIINIJICHHOCTH. O6H_[I/Ie

CIIOCOOBI IoJIydeHusd MCTAJlJIOB




4.12

I'enetnueckas cBsI3b MCXKAY KilaCCaMM HEOPTraHUYCCKUX COGI[I/IHGHI/Iﬁ

XHUMUYECKUE PEAKIUU

5.1

Knaccudukanus XuMHIeCKuX peakuii o pa3InYHbIM IPU3HAKAM: 110 YHCITY U
COCTaBY YYacTBYIOUIMX B PEaKIMM BELIECTB, MO TEMJIOBOMY 3(PQeKTy, MO

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMHUUECKUX JIEMEHTOB

5.2

TennoBoit »pdexT xuMHuYecKoW peakiuH, TEPMOXHMHUYECKHE YpaBHEHHUS.

DK30- 1 OQHAOTCPMUYICCKHUEC PCAKIIHNH. TepMOXI/IMI/I‘-ICCKI/Ie YpaBHCHUA

5.3

OKHUCINTENTFHOBOCCTAHOBUTENNbHBIE peakiMy. OKUCIUTEIN U BOCCTAHOBUTEIH.
[Ipomeccbl  OKMCIIEHHST M BOCCTAHOBIICHHUS.  OJIEKTPOHHBIM  OamaHc

OKHCIIMTEIIbHOBOCCTAHOBHUTEIIFHOM pcakuuu
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Teopust JIEKTPOTUTHUECKON qucconuaiy. KaTuoHbl, aHUOHBI. DJIEKTPOIUTHI

1 HCOJICKTPOJIUTHI. CunbHbIC U CIa0bIC SJICKTPOJIMTEI. CrerneHb JUucconuanmuu

5.5

Peakuun noHHOrO oOMeHa. YCIIOBHS MPOTEKAHHs peakii HOHHOTO OOMEHa,

ITIOJIHBIC U COKpaIJ_IéHHLIe HOHHBIC YPABHCHUA peaKI_[I/Iﬁ

XuMus U OKpy’Karolias cpena

6.1

BemectBa un MaT€puajbl B HOBCCHHGBHOﬁ JKM3HH dYeloBeka. be3omacHoe
HUCIIOJIB30BaHHUC BCIICCTB H XHMHUYCCKHX peaKHI/Iﬁ B na60paTopHH n 6BITy.

HepBaﬂ IIOMOIIB IMPU XUMHUYCCKUX OXKOrax U OTPABJIICHHUAX

6.2

XUMHUYECKOE 3arps3HEHHE OKpyXKaromeld cpeabl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JlyXa U BOJOEMOB), CIIOCOOBI €0 MPEAOTBpAllECHUs
[IpenensHass nomyctumasi koHueHtpauus semects (IIJAK). Ponp xumun B
peIICHUH HKOJIOTHYECKUX MpobdieM. YcuieHue NapHUKOBOTo 3(ddekra,

PaspymicHuC 030HOBOT'O CJIOA

6.3

[Tpumenenue cepsl, a3ota, Gocdopa, yriepoaa, KpeMHHUS U UX COSAMHEHUN B
OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH M CEIbCKOM Xo3siicTBe. [IpuMenenue
METAJUIOB M CIUIABOB (CTajb, YYT'YH, MIOPAJTIOMHUHHHA, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH MX coenHeHu. [IoHATHE 0 KOPPO3UU METAIIJIOB, OCHOBHBIE

CIOCOOBI 3aLUTHI UX OT KOPPO3UHU

6.4

[IpuposiHble HMCTOYHUKU YTJIEBOJOPOAOB (Yrojib, NPHUPOIHBIM ra3, HE(Tb),

MIPOYKTHI X TIepepadoTKu (OCH3UH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHaUaNbHBIC MOHATUS 00 OPraHMYECKMX BEIIECTBAX KAaK O COCTUHCHUSX
yriaepoja (MeTaH, 3TaH, STUJICH, alleTHIIEH, STAHOJ, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[onsiTre 0 OMOJOrMYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCNIKaX, YIIeBOAaX — U UX

POJIA B JKU3HU YCIIOBCKA




Pacuérrr:

7.1 o popmyIamM XUMUIECKUX COCTMHCHUIN
7.2 Macchl (MacCoBOI) JTOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumust: 9 knace: 6a3oBbiid ypoBeHb: yueOHuk/ O. C. I'abpuensn, U. I'. OctpoyMoB,
C. A. Cnagkos. — 5-e u3j., nepepad. — Mocksa: IIpocsenienue, 2023.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA
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