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INOACHUTEJIbBHAS 3AIINCKA

ApnantupoBaHHas MporpaMma MO XMMHHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHS OCHOBHOI 00pazoBaTeNbHOMN
porpaMMbl OCHOBHOT'O 0011ero oOpaszoBanusi, npeacraBieHHbix B ®I'OC 00O, a takxke Ha
OCHOBe (enepalibHON pabodueld mporpaMmbl BOCIHTAHUS U aJalTHPOBAHHONW OCHOBHOM
00pa3oBaTesibHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0o0pa3oBaHus ISl JETeH C 3aJepKKOU
ncuxuueckoro pazsutusi MKOYVY «3enenoponiunckas COILLDy..

AnanTtupoBaHHas MMporpaMMa Mo XUMUHU JaET MpeACcTaBlIeHUE O LesIX, O0lIel cTpaTeruu
oOy4yeHHs, BOCHUTAHUS W PA3BUTUS OOYYAIOUIMXCS CPEIACTBAMU Y4eOHOro IpeaMmera,
yCTaHABJIMBACT 00s3aTeIbHOE MPEIMETHOE CO/ICpIKaHUe, IPEIyCMaTPUBAET pacipeesieHHe ero
M0 KJIaccaM M CTPYKTYpHUPOBAaHHME MO pas3zesiaM M TeMaM MpOorpamMMbl IO XHUMHH, ONpEeAeseT
KOJIMYECTBEHHbIE W  KAaYeCTBEHHbIE  XapaKTEPUCTUKH  COACpPXKaHHsS, PEKOMEHIYEMYIO
MOCIICI0BATEIFHOCTh H3YUCHHS XUMHH C YI4ETOM MEKITPSIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3CH,
JOTHKH y4eOHOTO TMpoIecca, BO3PACTHBIX OCOOCHHOCTEH OOYYaloIMXCs, ONpeaessier
BO3MOXKHOCTH TpeIMeTa Juis peaiu3anuu TpeOoBaHWIl K pe3yibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl HA YPOBHE OCHOBHOT'O 00OIIIEr0 00pa30BaHus, a TaKKe TpeOOBaHUM
K pe3yabTaraM OOy4YeHHsI XMMHH Ha YpOBHE IeJeil M3y4eHHUs MpeaMeTa U OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEILHON JACATEIHHOCTH 00YYaIOIIErocs 0 OCBOCHUIO YU€OHOTO COACPIKAHUS.

AnanTupoBaHHas MporpamMma Mo XUMHUHU OIpPelesieT KOJIMYEeCTBEHHBIE U KaueCTBEHHBIC
XapaKTepUCTUKU Yy4eOHOro maTepuana Ui KaXJIOro roja HU3y4eHHs, B TOM 4YHCIE s
COJICPKATEIBHOTO HAMOJHEHUS PA3HOTO BHIA KOHTPOJA (MPOMEXKYTOYHOW AaTTecTaluu
00y4arouxcsi, BCEpOCCUUCKUX IPOBEPOUYHBIX pabOT, rOCYAAPCTBEHHOM UTOTOBOM aTTECTALINH).
AnantupoBaHHas paboyasi MporpaMma COCTaBJICHa C YI€TOM 0COOEHHOCTEH
NCUXO(U3UUECKOTO PA3BUTHUS yUaIIMXCS, UHIUBUIYATbHBIX BO3MOXKHOCTEH, oOecrednBaromniast
KOPPEKIIMIO HapYIIEHUH Pa3BUTHS U COIUATIEHYIO a/IallTAIHIO.

B cBs3u ¢ aTuMm:

1. Lenn m3yueHus ”HGOPMATUKHA M TPeOOBAaHUS K YPOBHIO TOATOTOBKU COXPAHSIOTCS.
V3MeHeHHs BHOCATCSI B CTPYKTYPY OPTaHU3aIllMHU YpOKa M y4eOHOTO MaTepuania.

2. CTpyKTypa KOHTPOJBHBIX PabOT OCTaéTcs Oe3 M3MEHEHUSI.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaroIIerocs, ero
MPEJICTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMUEH
IPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MYTAX
peuieHuss TI00adbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U HKOJIOTUYECKOM 0€301acHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl CaMOPa3BUTHS U (POPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ o01el 1 (PyHKIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B YOPMHUPOBAHKME MBIIUIEHUS] U TBOPUECKUX CIIOCOOHOCTEN 00y4arouuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK H B
npodecCHOHATIBHOMN J1eTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarioM B JOPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUuXCs;



CHocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HayYHBIM
3HAaHUSM, K TPHPOJIE, K 4YEIOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3zoBaHME
o0yyJarouuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMU OOECHEUMBAIOTCS CIEeLU(UKON comepikaHus
y4eOHOT0 NpeIMeTa, KOTOPBIN ABJISETCS MeJarorn4ecky alalTHPOBAHHBIM OTpa)keHHEeM 0a30BOi
HayKU XMMHUU Ha ONPEIEIEHHOM dTarle €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHMs OPUEHTUPOBAH HA OCBOEHUE
00y4aroIUMUCS CUCTEMbI I1€PBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIaHWYECKON XUMHU U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrpykTypa conepkaHHsl MPOrpaMMbl 110 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé msydeHuro. CopepixaHHE CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHMUYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI IMOHATHH O XuMHuYeckod peakuuu. OOGe 3TU CHCTEMbI
CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIYY IIOCJIEIOBATEIBLHOIO Pa3BUTHA 3HAHMM HA OCHOBE
TEOPETHUYECKUX NPEICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMMMY;

— YUYEHHS O CTPOCHHMH aToMa U XUMUYECKOHU CBSI3H;

— Mpe/ICTaBIEHUI 00 EKTPOIUTHYECKOI TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS IIOCIEOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBITTOJTHSS
(GyHKIIMM OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl IO XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO IPEACTABICHUS O
XMMUYECKOM COCTAaBJAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUs K HAy4YHOMY 3HaHHUIO U METOJaM II03HaHUsA B Hayke. M3ydenue xumun
IPOMCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUYEeHHBIX y4eOHBIX IpeaAMeTOB: «OKpyKaromui
Mup», «buonorus. 5-7 xknacce» 1 «Puznka. 7 Kaacey.

[Tpu u3yyeHnr XUMUHU NPOUCXOAUT (OPMHUPOBAHKE 3HAHUNM OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JESITEbHOCTH YeJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (pOPMHPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEHUIIMX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKUX
MOJIO)KEHUH, JOCTYMHBIX O0O0OOIIEHWH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKH, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKiuil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX NpPUMEHEHHH B Yy4yeOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIBCKOM J1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIINUMCS YCIOBUSAM XKHU3HU;

— HaNpaBJIeHHOCTh OOY4YEeHHs Ha CHCTEMaTH4ecKoe MpuoOIIeHne O00ydJaromuxcs K
CaMOCTOATENIBHOM ~ IIO3HABATEIIBHOW  JEATEIbHOCTH, HAay4YHBIM  METOAAM  IIO3HaHU,
(OpMHPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;



— oOecreueHrne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYaIOIMIMMHUCS OTbITa
pa3HoOOpa3HON MEATEeTHHOCTH, MO3HAHUS M CAMOIIO3HAHUs, KJIFOUYEBBIX HABBIKOB (KIFOYEBBIX
KOMHeTeHHHﬁ), HMCIOIUX YHUBCPCAJIBHOC 3HAYCHUEC JIA PA3JIMIHBIX BUAOB JACATCIbHOCTH,

— bopmupoBanue o6mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YHCIIe yMEHUI OOBSICHATH U OIICHUBATh SIBJICHUS OKPY)KAIOIIETO MUPA, HCITOJIb3YS 3HAHUS U OTIBIT,
NOJyYCHHBIE MIPU U3YYEHHH XMMUH, NMPUMEHATh MX MPHU PEIIeHUH MPOoOJIeM B MOBCETHEBHOMN
JKU3HU U TPYAOBOH JAEATEIbHOCTH;

— (popMupoBaHue y 00yJarOImUXcs TYMAaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUsI ICHHOCTH
XUMHYECKHX 3HAHUHU JUIS BBIPAOOTKH SKOJIOTUYECKU IIEJIECOO0pa3HOro TOBEACHUS B OBITY U
TPYZOBOW JESATEIHLHOCTH B IIEISIX COXPAHEHUS CBOETO 3JI0POBbS M OKPYKAIOMICH MPUPOITHON
Cpenbl;

— pa3BUTHE MOTUBAIUU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITHTAHUIO
Ha OCHOBE YCBOCHHsS OOIIEYEIOBEYECKHX IIEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoWIs U HAITPABICHHOCTH AaJIbHEUIIIET0 00yUCHHUS.

OO0r1ee 9uCio 4acoB, OTBEAEHHBIX U1l M3yUEHUS XUMUU B 9 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

9 KUIACC

BeurecTBo M XMMHYECKas peaKkuust

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, Kbl U UX COEAUHEHUH B COOTBETCTBUM C
MIOJIOKEHUEM AJIEMEHTOB B lleproanyeckoit cucteMe u CTPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHAbl XUMUYECKON CBA3M. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKOU CBS3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIEeCTB. XMUMHYECKHE CBOMCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX COECIMHEHMM, Ie€HEeTHYecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccugukanus XuMUYEeCKAX PeaKkIuil Mo Pa3IudHbIM MpHU3HAKaM (IO YHCIY U COCTaBYy
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, M0 TEIIIOBOMY 3P (HEKTY, IO U3MEHEHUIO CTETICHEH OKHCICHHS
XUMHYECKHX JJIEMEHTOB, 10 O0paTMMOCTH, [0 Y4YacTHIO Karajau3aropa). OK30- H
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKHUE YPABHEHUSI.

[TonsiTue o ckopoctn xumuyecko peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUECKUX peakuusx. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. I[lonstue o
karanuse. [lonarue o xuMuueckoM paBHOBeCUU. PAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON
pEeaKLMH U MOJO0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTEbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, OJICKTPOHHBIA OanaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocCTaBlI€HHE YPAaBHEHHHM OKHCIIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaxIuil C UCIOJIb30BaHUEM METO/Ia IIEKTPOHHOr0 OanaHca.

Teopust 37EKTPOIIUTUUECKON AUCCOLMALMHU. DJIEKTPOIUTHl U HEANEKTPOoJauThl. KaTHoHBI,
aQHUOHBI. MexaHM3M JIMCCOLIMAlINHU BEIIECTB C Pa3JIMYHBIMHU BHIaMU XUMHUUYECKOH cBs3U. CTEeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu monHoro o6meHa. YcinoBHsl MPOTEKAHUs peaKlMi MOHHOTO OOMEHa, MOJIHbIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
OpeCTaBIeHUH 00 >JEKTPOJUTHUYECKOW Iucconuanuu. KadecTBeHHBbIE pPEaKlMU Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTauioB (rpagura M anmasza), CIOXKHBIX BEHIECTB (XJOpHAAa HATPHUS),
UCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEakIuu OT BO3ACHCTBUS PA3IUUYHBIX
(bakTOpoB, UCCIIEJOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpoLecca AUCCOLUAIIIN
KHCJIOT, IeJI04el U coliei (BO3MOKHO HCIOIb30BAHNE BUJIEO MaTepPHUajIoB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs peakluii MOHHOro oOMeHa (oOpa3oBaHHE OcCalKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, WJUTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peaKlIUil (TOpeHHe, peakluu pPas3IokKeHMs, COeIUHEHUs), paclio3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOIIbIO KAaueCTBEHHBIX pEAaKUMW Ha HOHBI, pEIIECHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTajuibl 4 MX coeJUHEHUS

OO6miass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crerieHu okucineHusi. CTpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xyopa (B3auMOJIEHCTBHE C MeTajllaMH, HeMeTallJaMH,



mesnoyamu).  XjopoBogopoa. ConsHas KHACIOTa, XHUMHYECKHE CBOMCTBA, IOJydYeHUE,
npuMeHeHue. [[eficTBre X10pa U XJIOpOBOJOPOa Ha OpPraHu3M 4esloBeKa. BaxxHenmue XJIopuasl
U X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUsSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3HyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWMCTBA
cepel. CepoBOJOpOA, CTpoeHHE, (U3NYECKHEe M XMMHUYEeCKHe CBOMCTBA. OKCHIBI CEepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(oO1re Kak MpeacTaBUTeNs Kiacca KUCIOT U creruduueckue). XUMUYECKUE peakiuy, JexKalue
B OCHOBE IIPOMBIIIJICHHOTO CII0c00a NOTYyYeHUs CEPHOI KUCIOTHI. [[puMeHeHne cepHoii KUCTIOTHI.
Conn cepHOM KHCIIOTBHI, KayecTBEHHasl peakuusi Ha cynbdar-uon. Haxoxxnenue cepel u eé
COCIMHEHUN B NpUpoAe. XUMHUECKOE 3arpA3HECHUE OKPYKAIOWIEH CpPelbl COCAUHEHUSMHU CEPbI
(KMCIIOTHBIE 10°KIH, 3arPsA3HEHUE BO3lyXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPALLIECHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, €ro GU3n4ecKue 1 XMMUYECKHE
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakids Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyueHUE,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPEICTAaBUTENs Kiacca KHCIOT |
cneuuduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHUE OKpY»Karolleld cpeiibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IW, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIHNA
doctopa, puszndyeckne u xummuueckue cpoiictBa. Oxcuna docdopa (V) u pochopHas kucioTa,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEepHBIE CTETNIEHU OKUCIIEHUS. YTJIEpOo, aJlJIOTPOIHbIE MOAU(DUKAIIUH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMH4eckue cBoiictBa. Ancopouus. Kpyropopor yrieposaa B mpupose.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHE. DKOJIOTHYeCcKUe MpoOeMbl, CBsA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHe CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Mcnonp30BaHNe KapOOHATOB B OBITY, MEUIIMHE, TIPOMBIIIUIEHHOCTH
U CEIbCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COEAMHEHMSIX YIJiepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJ, INIMLEPUH, YKCYCHast KucioTa). [IpupoiHble HCTOUHUKU
YTJI€BOAOPOAOB (Yroib, MPUPOAHBINA ra3, HePTh), IPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY U IPOMBIIUIEHHOCTH. [loHSTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpax, Oelkax,
yriaeBolax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COEANHEHUH.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJy4Y€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mpencraBieHus o6 okxcuge kpemuusa (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOUTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJI0, LEMeHT, OeToH, xene300eToH. I[IpoGiiembl
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:



U3ydeHrue oOpaslloB HEOPraHMUYECKUX BEIECTB, CBOIMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakaromue (U3NIEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BHUAEOMATEpUaAOB), O3HAKOMIIEHHME C 0OpasliaMd XJIOpUAOB (TajJOreHUI0B),
O3HAKOMJICHHE C oOpa3uaMu cephl U €€ COEIMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOJeHUWEe Tpouecca OOYrJMMBaHUS — caxapa IOx  JeicCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYECHHE XUMHUECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluuu Ha cynb(ar-uoH U HaONIOJIeHUE NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYEeCKHMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MO’KHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMu a30THBIX B (POCHOPHBIX yrnoOpeHuH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakluii Ha HOH aMMOHHUA U (ocaT-uoH U U3yUeHHE MTPU3HAKOB X MPOTEKAHUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbI0 (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEpPHUAIIOB), H3Y4YEHHME MOJENeHd KPUCTAJUIMUECKUX pELETOK anMmasa, rpadura,
¢yepeHa, 03HAKOMIIEHHE € MTPOIECCOM aACOPOIMH PAaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTUBOrasa, MojdydeHue, cooOnpanue, paclio3HaBaHue U U3YYEHHE CBOKCTB
VIJIEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX pPEakIuil Ha KapOOHAT W CHJIMKAT-HOHBI H
U3Y4YEHHE IMPU3HAKOB MX [POTEKAaHUs, O3HAKOMJIEHME C NPOAYKLUMEH CHIMKAaTHOM
IIPOMBIIIIIEHHOCTH, PELLIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeilne HeMeTasulbl U UX
COCTMHEHUS».

MeTa/lIbl M MX COCIUHEHUS

OO0111as1 XapakTepUCTUKAa XUMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH X MTOJIOKEHUS
B [lepmoanueckoil cucreme xuMudeckux siaeMeHToB JI. 1. MeHneneeBa U CTPOECHHsI aTOMOB.
Crpoenne mertanos. Metammueckas CBA3b M METaUIMYECKas KPUCTAJUIMYECKAs PEIIETKA.
ONEKTPOXUMHUYECKUM psji HanpspKeHUM MerauioB. dusnyeckue M XUMHUYECKHE CBOMCTBA
MeTayioB. O6mue crnocoOsl mosydeHus MetamioB. [IoHATHE 0 KOPPO3UM METaNIOB, OCHOBHbBIE
crocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTaib, YyryH, AIOPATIOMUHHUNA, OpOH3a) M HX
pUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilenouynsle MeTauIbl: OJI0KEHUE B [lepnonnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB [
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXIEeHHE B npupoae. OPuznyeckue M XUMUYECKUE
cBOiicTBa (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[IlenoyHO3EMENBHBIE METAJIIBI MATHUN U KaJIbLUiL: 1TosIokeHHe B [lepuonndeckoii cucreme
xuMmudeckux 3nemeHtoB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HaXOXKJICHHE B MPHUPOJE.
Pu3nyecKue U XMMHUYECKHE CBOMCTBA MarHusl W KajablHs. BaxkHeIme COCOUHEHUS KallbIUs
(oxcua, THAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHUSL.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme Xxumuueckux saemeHToB J[. U.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHHe B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AlIFOMUHHSL.

Keneso: monoxenue B Ilepmonmueckoil cucreme xumuueckux daemeHtoB I U.
MenzeneeBa, CTpOEHHE aToMa, HaXoKJAeHUE B npupoje. dusndeckre U XMMUYECKHE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJTyYEHHeE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C 00pa3liaMy METAJIOB U CIIJIaBOB, UX (PU3UUYECKUMHU CBOMCTBAMH, U3yUEHUE
PE3YyIBTATOB KOPPO3UH METAILTOB (BO3MOXKHO MCIOJIb30BAHNE BUICOMATEPHUATIOB), 0COOCHHOCTEN



B3aMMOJICHCTBUSL OKCHJA Kajbl[Msl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJbI, Mpollecca TOPEHUs xKejne3a B
KHCIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUATIOB), IPU3HAKOB  IPOTEKAHUS
KaYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllHs, alFOMUHUA, HUHKa, xene3a (I1) u sxenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATPHS,
KaJIus M KaJblus (BO3MOXXKHO HCIIOJIb30BAaHUE BUICOMATEPUAIIOB), HCCIEIOBaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XuMHs 4 OKpYsKaIas cpeaa

BewecTBa u MaTepuainbl B IIOBCEIHEBHOM JKM3HU 4elloBeKa. be3onacHoe HMcmonb30BaHUe
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolel cpebl (MpeaenabHas JOMycTUMasi KOHIEHTpalus
BemiecTs, gainee — [1J1K). Poxp xumuun B perieHnu 9K0I0TnYecKux mpooieM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalIOB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Mescnpeomemmnuie ceazu

Peanu3zanus MexXnpeaMeTHBIX CBsI3€d MPU U3YYEHHUU XMMHH B 9 Kiacce OCYIIECTBIISETCS
Yyepe3 UCIO0JIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHSITHH, TaK U MOHATHM, SBJISTFOITUXCS
CHUCTEMHBIMU I OTAENbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJacCU(pUKalus, NEPUOAUYHOCTb, HAOIIOAECHHUE, SKCIEPUMEHT, MOJIEIMPOBAHUE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJIOTHSI, MAaTEPHAIIBL.

®u3nka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
JTURJIEKTPUKHY, (POTO3TIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoOe€ COCTOSIHME BEIIECTBA, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTANINYECKas PeIETKa, CIIJIaBbl, PU3NUECKUE BETUUNHBI, €IUHULIBI
M3MEpEHUS, KOCMUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3B€371b1, COHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, dKocucTeMa, MUHEpAIbHBIE YIO0OpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B X0OZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH M  JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JInuHOCTHBIE pE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMS 3HAYCHUS XMMHUYECKOW HAYKH B JKM3HH COBPEMEHHOTO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUYECKOM W JpYruxX BUAAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3Ho00pa3HONW COBMECTHOW JEATEIILHOCTH NP BIMOJIHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILECCe 3TOM y4eOHOM AedaTeabHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE TIOBEICHHE U ITOCTYIKH CBOMX TOBApPHUIIIEH C TO3UIIMY HPABCTBEHHBIX M TIPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MIOCJIEICTBUNA MOCTYIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BeUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABIISIOLINE OCHOBY ISt
MOHWMAaHMS CYITHOCTH HAYYHOUW KapTUHBI MUPA, MPECTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS MIPHPOJIBI, B3AaUMOCBS3AX YEIOBEKA C MPUPOIAHON CPEeIoi, O pOJIM XUMHH B TIOZHAHUH
3THUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBICHHbIE HA TMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEoOXOoauMble Il OOBSCHEHUS HaOJI0IaéMbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
UH(POPMALMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIEHON paboTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHIH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHME IICHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 37I0POBBIO, YCTAHOBKH
Ha 3JI0OpOBBI 00pa3 >KU3HU, OCO3HAHHWE TIOCIEACTBUH W HENPHUSATHE BPEAHBIX MPUBBIUEK
(ynorpeOyieHUsT aJKOrojsi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30aCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMH BELIECTBAMU B OBITY U PEAbHOM KU3HH;



5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(eccHii u Tpya pa3IudHOro pojia, yBaXKEHHUE K
TPYLy U pe3yjbpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIA BBIOOP MHIUBUIYATbHOW TPACKTOPUU MPOJOIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMMHHU, OOIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B IPO(HECCHOHAIEHON CpeIe;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHM3MUYECKOMY M TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BelllecTBaMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 3J0POBbIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH NPUMEHSTH 3HAHHUS, OTy4aeMble IIPU U3YUEHUH XUMUH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKAaTUBHON M COLMAJILHON IIPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHblE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKAaTHBHbIC, PETYJSTUBHBIE), KOTOpble oOecreuuBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUS MCIOJB30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS TP OCBOCHHMM 3HAHMIA:
PacKpBIBATh CMBICI XUMHUECKUX MMOHATHH (BBIIENIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABINBATh
B3alMOCBSA3b C JAPYTUMHU MOHSTHSIMH), WCIIOJIb30BAaTh IMOHATHS JJi1 OOBSACHEHHUS OTAEIbHBIX
(bakToB U SABJICHUIA, BBIOMPATh OCHOBAHMS U KPUTEPUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIMil, ycTaHABIMBATh NMPUYMHHO-CIEJACTBEHHBIE CBSI3U MEXKIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE paCCyXACHHs (MHIYKTUBHbBIE, N€AYKTUBHbBIC, 110 aHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

yMEHHUE NMPHUMEHATh B MpoLecce MO3HAHUS MOHATHS (IpeIMETHbIE M MeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIHOJb3yeMble B XHMHH, MPEoOpPa3OBBIBATH IIHPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XxumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pelieHud YydeOHo-
[O3HABATEJIBHBIX 3a/a4, C Y4YETOM OTHUX MOJEIBHBIX IIPEJICTABICHUNA BBIBISTE U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIECACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCaX U SABJICHUSIX.

ba3oBrble nccienoBare/bCKue 1eHCTBHA!



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3Bl IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

MpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AMM M MPOBEICHUIO YUEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS TUTEpATypa
XUMHUYECKOTO COJICpKaHUs, CIIPaBOYHBIC TOCOOUs, pecypchl IHTepHeTa), KpUTHYECKH OIICHUBATh
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIHUIO;

YMEHHE MPUMEHSTh Pa3INdHble METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe UHGOpMaAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIHHBIX 3314
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH MCIONB30BaHUS WH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduk U ©X KOMOUHALIUSMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKAaTHBHBIE YHHBePCcATbHbIE YUeOHbIE el CTBHUS:

yMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (Wiu) OUCKYCCHUU) IO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIIATH MOJyUYEHHBIC PE3YJIbTAThI TO3HABATEIHHON JACSITEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 pPEe3yAbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JTAOOPATOpPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOH IMO3HABATEIHHOW U
HCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OoOIIMX MHTEPECOB U COTJIAaCOBaHMS TO3UIMI (0OCYyKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBID», KOOPJAHHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIEC KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasitTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIbHO OMPENENSITh IeNU ACSITeNbHOCTH, IIIaHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HanOosiee 3 (HeKTUBHBIE CITOCOOBI pelIeHUsT YIeOHBIX U TTO3HABATEIBHBIX 33]1a4, CAMOCTOSITEIIBHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4éTOM TONy4YeHHUs HOBBIX 3HAHUN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIUsX,
OIICHUBATh COOTBETCTBHUE IMOYYEHHOTO pe3yJIbTaTa 3asBJICHHON IeJIM, YMEHHE HCITOB30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITpe/IaraeMble B YCJIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpaMMoOl, BBLICTSIFOT: OCBOCHHBIC



oOydarolmuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s

HpGI[MeTHOI\/'I obactu ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, €TI0

UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.
K konny oOydeHus B 9 kijacce IpeaMETHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHMX MOHATHI: XUMUYECKUM HJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELLIECTBO, BAJIEHTHOCTb,
JIEKTPOOTPULIATEIBLHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKAs pEaklMs, XUMUYecKas
CBSI3b, TEIIOBOM 3 dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, IJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs] TUCCOLMAIMS, pEeaKklUd HOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBIE pPEaKIuHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, amM(pOTepHOCTh, XUMHUYECKas CBS3b
(koBalleHTHasi, HOHHAs, MeETAJJIMYecKas), KpPUCTAJUIMUecKas pemeéTka, KOpPPO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakUuu, HpeleNbHO JIOIyCTHUMas
koHueHrpauus [I/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM WU TPUMEHSATH 3TH
MOHSITHUS MIPU ONMMCAHUY BEIIECTB M MX MPEBPAICHUH;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUSAX PpA3JIM4YHOIO COCTaBa, IMPHUHAIIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BUA XUMUYECKOW CBsI3U (KOBaJICHTHAs, MOHHAs,
METAJIJIMYeCKasl) B HEOPraHMYECKHX COEIMHEHUSAX, 3aps/l HOHA MO XUMHYECKOH
dopMyiie, XxapakTep Cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOT'O BEIIECTBA;

packpsiBaTh cmbica llepuognyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CUCTEMBbl XHMHUYECKHX OJIIEMEHTOB: pa3lnyaTh TMOHATUS «rJaBHas moArpynma (A-
rpymmna)» u «mobounas moxarpynma (b-rpymma)», Mameie ¥ OOJBIINE TIEPUOJBI,
COOTHOCHUTbH 0003HAUEHUS!, KOTOPBHIE UMEIOTCS B IEPUOINYECKON Ta0IHIIE, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsll sAapa,
o0111ee YnCIIo 3JIEKTPOHOB U pacrpesiesieHue UX MO AJNEKTPOHHBIM CII0SIM), OOBICHATH
o01Ire 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB DJEMEHTOB W HX COCAMHEHHUI B
Ipejienax MaJbIX MEPUOJIOB U TJIABHBIX MOJATPYMI ¢ YUETOM CTPOEHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YHUCIy U COCTaBY YYacTBYIOIIMX B PEaKLUU BELIECTB, MO TEIJIOBOMY
3 eKTy, 10 USMEHEHUIO CTENIEHEeW OKUCIECHHSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) O0OmMKE W CHEMU(UUECKHEe XHUMHYECKHE CBONCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl ONMHMCAHUE TPUMEPAMU MOJIEKYISIPHBIX U
HMOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUSI SJIEKTPOJIMUTUUECKOW TUCCOLMAIIMU KUCIIOT, IIeJI0Ye U coel,
MOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS peaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHME TE€HETUYECKOM CBS3M MEXKAY BEIIeCTBaMU
pa3IMYHbIX KJIACCOB;



pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAaHUS XMMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO I MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

coOnrofaTh MpaBuia MOJB30BAHUS XHMHUYECKOM TMOCyno u  J1abopaTopHBIM
o0opyIOBaHUEM, a TaK)Ke IpaBHUia OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYUYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIESCTB (AaMMHAKa M YIJIEKUCIIOTO rasa);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB PAa3JIMYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWJIHMKAT-, Cylb(}ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ WOHBI HM3YYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;
INPUMEHATh OCHOBHBIC OIEPAIMM MBICIUTEIBHON JESITEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIlUI0, BBISBICHWE NPUYMHHO-CIIEICTBEHHBIX
CBs3€M — JUIS M3y4YCHHs] CBOWMCTB BEIECTB M XMUMHUYECKUX PEAKIMH, €CTECTBEHHO-
Hay4YHbIE METObI IO3HAHUS — HAOJIOICHHUE, U3MEPEHUE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasIbHBIN Y MBICJIEHHBIH).



TEMATHYECKOE ITNTAHUPOBAHUE 9 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakuuii https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLHAITHS. 8 bubmuoreka [IOK
' XHMMHYECKUE PEAKIIMK B PACTBOPAX https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepUCTUKa XUMHUECKUX 4 bubnmnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYIHIBL. &P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
but6mmorekxa [IOK
2.3 aneMeHToB VA-Tpynmsl. A30T, ¢pochop 1 ux 7

COCOAMHCHU A

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO01mas XxapakTepUCTHKA XUMUIECKUX

bubnunorexa LIOK
24 snementos [VA-rpymmst. Yriepon n 8 https://m.eds00.ru/7f41a636
KPEMHUH M UX COCAMHCHUS
Uroro mo pazneny 25
Paznen 3. MeTaJIbI M X COeAUHEHUS
bubnunoreka LIOK
A1 I 4
3 Obume cBolicTBa METAILIOR https://m.edso0.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxueiiime MeTamuibl 1 UX CO€IUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pasznen 4. Xumus u okpyxamomasi cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubmorexa HOK
' B p https://m.edso0o.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpems 3 bubnmorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
[leproanueckuii 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHToB Jl. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX IIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnunoreka LIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMUYECKOI CBSI3U U TUIIBI 1 bubmuoreka [IOK
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «IToBTOpenue u yrioyoneHue 1 1
3HAaHWI OCHOBHBIX pa3/elioB Kypca
8 kiacca»

5 Krnaccudukanus XuMHuecKux 1 bu6nunorexa LIOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHYECKOU

but6mmorekxa [IOK
7 peakuuu. [loHsTHEe O TOMOTE€HHBIX U 1

TETCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a
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TlonsaTue o XMMHUYECKOM
paBHOBecuu. DakTOphI, BIUSAIONINE

bubnunoreka LIOK

8 €CKOl pe
Ha CKOPOCTD XUMUHACCKOM peaKiin https://m.edsoo.ru/00adc28c
U TI0JIOKEHUE XUMHUUECKOTO
paBHOBECHs
9 OKHCIUTEIBHO- bubnunoreka LIOK
BOCCTaHOBUTEJIbHBIE PEAKIINH https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTHYECKON
10 nccormanu. CUiabHbIE U ciaaldble bubnmnorexa [IOK
a TRATHHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHnuble ypaBHEHHUS PEAKIIUN bubnnorexa [JOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHHI B CBETE MPEICTABICHUM bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
UCCOLIHAIINHT
XHUMHU4YECKHEe CBOMCTBA cojell B
13 CBETE IIPEICTAaBICHUN 00 bubnmorexa [JOK
ped N https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
14 ITonsaTue o ruApoOIN3E CONEH bubnmorexa [JOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 AT bubmuoreka [{OK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pernrenne skcriepuMeHTAILHBIX bubnnorexa LOK
p https://m.edsoo.ru/00addbfa
3a1au»
17 KonTponbnas padora Ne2 o teme bu6muoreka [JOK

«INEKTPOTUTHYECKAS

https://m.edsoo.ru/00addecO
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aucconuanis. XUMUYECKUE
peaKkuuu B pacTBOpax»

OO01mast xapakTepuCTHKA TaJIOTCHOB.

bu6nmoreka [IOK

18 XuMHYeCcKUe CBOMCTBA Ha IIPUMEPE
pHMEp https://m.edsoo.ru/00addfe2
XJIopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XAMUYECKHE CBOMCTBA, IOJyUEHUE bubmorexa LOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[IpakTuueckas padbora Ne 2 o Teme
20 «ITonydyeHne CONSIHON KHCIOTBI bubmorexa [IOK
yH N _ ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus mo ypaBHEHUSM
21 XAMUYECKHUX peaKLuii, €CIIM OJUH bubmorexa [IOK
PeaKiH, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE

29 OO01mmas xapakTeprcTHKa YJICMCHTOB bubnnorexa [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(DUKALIUN CEPHI.

93 Haxoxnenue cepbl u € bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoJ1I0pOI, CTPOCHHUE,

24 (I)I/II;I/ILIGCKEC " XI/II;H/IquKI/Ie bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢buznyeckue 1 XUMHUECKUE bubnmorera LOK
. https://m.edso0.ru/00adea28
CBOWCTBa, MPUMEHEHUE
26 XHUMUYECKUE PEAKIINH, JICKAIIHNE B but6mmoreka [IOK

OCHOBC IMPOMBIIIJICHHOT'O crocoba

https://m.edsoo.ru/00adec8a
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MOJIyYEHUSI CEPHOM KUCIIOTHI.
XUMUYECKOe 3arpsi3HeHue
OKpY>Kalolleu cpelibl
COCTUHEHUSIMH CEPBI

Brlunciienrne MaccoBOM 01U

bubnunorexa LIOK

27
BBIX0/1a IIPOIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCcTHKa 3JICMCHTOB
VA-rpynisl. A30T,

28 aco poycll aHEHUE B IIPUPOLIE bubmorexa LHOK
pactipoctp PHPOJE, https://m.edso0.ru/00adeea6
(bu3HUYeCKre U XUMUICCKHEC
CBOMCTBA
AMMHUak, ero Gu3HYECKue U

29 XHUMHYECKHE CBOMCTBA, ITOJIYUYEHNE bubmorexa LHOK

’ v https://m.edsoo.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tonyuenne aMMHaka, U3ydeHue bubmorexa LOK
yqv - 1Y https://m.edso00.ru/00adf180
€ro CBOMCTBY»

31 A30THas KuCNoTa, e€ pusnyeckue u bubmmnoreka HOK
XMMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHrMe HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 oOpeHnil. XMMHYECKOE bubmorexa HOK
YAOOP ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COEIMHEHHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

dop docgopa (V) but6mmoreka [IOK
33 docdopHas kucinora, Gu3UIECKue U

XMMHYECKHE CBOMCTBA, MOJTyYCHUE

https://m.edsoo.ru/00adf68a
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Hcnonp3oBanue GocdaToB B
Ka4eCcTBE MHHEPAIbHBIX

bubnunorexa LIOK

34
ynoOpeHui. 3arpsa3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpelbl hochaTamu
VYraepon, pacipocTpaHeHIE B
35 npu E):[e gmmlt){ecxie u buomorexa LIOK
pHpOAE, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOWCTBA
Oxcunpl yriaepoaa, ux pusnyeckue
U XUMHUYECKHE CBOMCTRA.
36 DKOJOTUYECKHE MTPOOTIEMBI bromorexa LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
N bubnuorexa [JOK
37 v
FOJIRHAT KHCIOTA 1 €C COTH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o Teme
"[losrydeHue yrieKuciioro rasa. bubmmnoreka HOK
38
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O buomrorexa LIOK
p B https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
bu6nmorexa LIOK
40 K i
DEMHHI H €10 COC/HHCHIA https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemenne skcriepuMeHTaNIbHBIX bubmuoreka [IOK

3aj1a4 110 TeMe «BakHenme
HEMCETAJJIBI U UX COCOUHCHU )

https://m.edsoo.ru/00ae0bf2
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KontponsHas padora Ne3 o reme

42 «Ba)kHeI1me HeMeTaUIbl U UX bubmorexa [JOK
https://m.edso0.ru/00ae0el8
COCAUHCHHMS
OOm1ast xapaKTepUCTHKA
XUMHYECKUX DJIEMEHTOB —

43 METaJI0B. MeTaandecKkas CBiI3b U bubnunoreka LIOK
MEeTaJUINYeCKas KpucTaaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAILJIOB
XHWMHUYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXMMHUUECCKUH Ps bubmorexa HIOK

P . AR https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
MetaiuioB. CiiaBbel. Beraucienus
45 110 YPaBHESHUSIM XHUMHYCCKUX bubmiorexa LOK
P . https://m.edso0.ru/00ae1156
peakIuii, €clii OJIMH U3 PeareHTOB
COJIEP>KUT TPUMECH
46 [ToHsiTHE O KOPPO3UN METAIIIIOB bubmorexa [TOK
PP https://m.edso0.ru/00ae1278
bubmmoreka IIOK

47 €II0YHBIC METaJIJIbI
= https://m.edsoo.ru/00ae14b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U bubmuorexka [IOK
KaJus https://m.edsoo.ru/00ae14b2

49 [IlemouHO3eMeTbHBIC METAILIBI — bubmuoreka [{OK
KanbIIUM 1 Maraui https://m.edso0.ru/00ael15e8

50 Baxkueiime coeTMHEHNS KaabIIHs bubmrorexa LIOK

g t https://m.edsoo.ru/00ael5e8

51 O00011IeHNEe U CHCTEMATH3aLIHS

3HAHUH
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JKEcTtkocTh BOIBI U CIIOCOOEI €8

bubnunorexa LIOK

52 YCTpaHECHUS https://m.edso0.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "XEécTKoCTh BOIBLI 1 METOBI €8 bubnmorexa LHOK
| https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bub6numoreka [IOK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
95
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
o Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U COJIH bubnnoreka [JOK
xenesa (1) u sxemesa (1) https://m.edso0.ru/00ae35e6
58 O06o001IeHre U cCHCTeMaTH3aIs
3HAHUI
[IpakTnueckas padora Ne 7.
59 Pemenue skcriepuMeHTaNIbHBIX bubmuoreka [IOK
3a7a4 no teme «BaxHeimme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIHH
60 U3 peareHTOoB J1aH B U30BITKE WU bubmmnoreka HOK
COAEPKUT MpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOH J0JM BBIXO/a TIPOYKTa
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS

3HAHUH
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KontponsHas pabora Ne4 o reme

62 «Baxknele MeTaibl U UX 1
COETUHEHUS»
63 BemecrTsa u maTepuaisl B 1 bubnmnoreka HOK
IIOBCEIHEBHOM KU3HU YEIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienun 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
PezepHblit ypok. O6001eHne u bubnuoreka [IOK
66 . 1
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O60011eHUE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O600meHne u 1 Bu6mmoreka [JOK
cucTeMaTH3als 3HaHUH https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBerieHne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK
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