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HosicuuTeIbHAA 3aNIMCKA

[IporpamMma 1Mo XMMHM Ha YPOBHE OCHOBHOTO 001ero oOpa3oBaHHUs COCTaBleHA
HAa OCHOBE TpeOOBaHMM K pe3ylibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTebHOU
IporpaMMbl OCHOBHOTO o0IIero oOpazoBanHus, mpezactaBieHHbx B PI'OC 00O,
AOOIT OO0 mist cnaboBuAAIMNX OOyYarOmUXCs, BapuaHT 4.2, a Takke paboueit
nporpaMmmbl Bociutanusi 'OV SO «I"aBpuiioB-SMckas KOJa-UHTEPHAT.

[Iporpamma 1o xumMuu Aa€T TpPENCTaBIEHUWE O IMeNsX, OOIeld cTpaTeruu
oOy4eHHs, BOCIUTAHUS M Pa3BUTHUS OOyYarOUIUXCsl CpeACTBAaMU OWOJIOTMM Ha
0a30BOM ypOBHE, YyCTaHABIMBAET O0O0s3aTEIbHOEC TMPEIMETHOE COJIep KaHHUE,
peIyCMaTPUBAET €ro CTPYKTYPUPOBAHKE T10 pa3jesiaM U TEMaM.

[Iporpamma 1O XUMUM  ONpPEAENSIET KOJIUYECTBEHHbIE M KayeCTBEHHBIE
XapaKTEPUCTUKU y4eOHOTO MaTepuayia Jjisl KaKJIoro roja M3ydeHHs, B TOM YHUCIIE
JUISL  COJIEP>KATENIbHOTO HAIMOJIHEHUS Pa3HOro BHJAa KOHTPOJIA (IMPOMEXKYTOUHOU
aTTecTaluu oOy4YarolMXCsl, BCEPOCCUMCKUX MPOBEPOUHBIX PadOT, rOCyAapCTBEHHON
UTOTOBOM aTTECTAINH).

OO01as xapakTepuCTHKA Y4eOHOro npeamMera « XuMHs»

Bxnaa yueOHoro npenMera «XuMuUs» B JOCTHXKEHHE LIEJIEH OCHOBHOTO OOLIETro
oOpa3oBaHusi OOYCJIOBJIEH BO MHOIOM 3HAUY€HHEM XHUMHUYECKOW HAyKH B MO3HAHUU
3aKOHOB MPUPOJIbI, B PA3BUTUU MTPOU3BOAUTENIbHBIX CHJI OOILIECTBA U CO3[JaHUU HOBOM
0a3bl MaTepUAIbHOMN KYJIbTYPBHI.

XAMHSL KaK 3JIEMEHT CHCTEMBl E€CTECTBEHHBIX HAyK pPACHPOCTPAHMIIA CBOE
BJIMSIHUE Ha Bce O0JIACTH 4YEJOBEUECKOI'O CYIECTBOBAHUS, 3ajjajla HOBOE BUJCHUE
MHUpa, CTaja HEOThEMJIEMBIM KOMIIOHEHTOM MHUPOBOHN KYJIbTYphl, HEOOXOIUMBIM
YCIIOBUEM >KU3HHM OOILECTBA: 3HAHWE XHMHUU CIIY>)KMUT OCHOBOHM NJ1s1 (POpMHUPOBAHUS
MHUPOBO33pPEHHUsI YEJIOBEKA, €ro IPEACTaBICHUN O MATEpPHAIIBHOM €IMHCTBE MHPA;
BAXHYI0  pOJib  WUrpatoT  QopMUpyemble  XUMUEH  MPEACTABICHUS O
B3aMMOINPEBPALLEHUAX SHEPTUU U 00 3BOJIOLMH BEIIECTB B MPUPOJIC; COBPEMEHHAS
XUMUSl HAaNpaBlieHA Ha pELIEHUE I00aNbHBIX MPOOJEM YCTOMYMBOIO pPa3BUTHUSA
YEJIOBEUECTBA — CBHIPHEBOM, HSHEPreTUYECKOM, MHUIIEBOM M  SKOJOTMYECKOU
0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHECHMUS.

B ycnoBusix BO3pacTalpliero 3HAYE€HUS XMMHM B KU3HU OOUIECTBa
CYILIECTBEHHO MOBBICKJIACH POJIb XUMUUYECKOT0 00pa3oBaHus. B minane conupanuzanuu
OHO SIBJISIETCS OJHMM U3 YCIOBUM (OPMUPOBAHHUS HWHTEIEKTAa JUYHOCTH U
TFapMOHUYHOI'O €€ Pa3BUTHS.

COBpeMEHHOMY  YEJOBEKY XHMMHYECKHE 3HAHUS  HEOOXOOUMBI ISt
npUOOpeTeHUsT OOILIEKYJIBTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYIUTHCS B
COLIMyME U OTBETCTBEHHO Y4YacTBOBaTb B MHOTOOOpa3HOW XH3HU OOIIeCTBa, AJIs
OCO3HAaHMUSl Ba)XHOCTH PA3yMHOI0 OTHOLIEHHSI K CBOEMY 3J0POBBIO M 3I0POBBIO
OPYrUX, K OKpYKaIOIIeW NpUPOJHON cpene, M I'PaMOTHOTO TOBEACHHS MpPHU



UCTIOJIb30BAHUU PA3JIMYHBIX MATEPUATIOB M XMMHYECKUX BEIISCTB B IOBCEIHEBHOW
KHU3HH.

XuMHUecKkoe 00pa3oBaHME B OCHOBHOHM INKOJE SIBISETCS 0a30BBIM IO
OTHOIIICHUIO K CHCTeMe OOIIero XWMHUYeCKoro ooOpasoBanus. [lostromy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO pPEalM3yeT MPHUCYIIHUE OOIIEMYy XUMHUYECKOMY
00pa30BaHUIO KJIKOYEBBIC IICHHOCTH, KOTOPBIC OTPaXKarOT TOCYIapCTBCHHEIC,
OOIIIECTBCHHBIE W WHIWBUAYATbHBIC MOTPEOHOCTH. DTUM ONPEICISICTCS CYIIHOCTh
oOmiell cTpaternu OOy4YeHHsI, BOCIIUTAHUS M Pa3BUTHs OOYUYAIONIMXCS CpPEACTBAMHU
y49eOHOTO TIpeaAMETa « XUMHUSI.

N3ydenue npeamera:

. CHOCOOCTBYET peaiu3alMy BO3MOYKHOCTEH JUIsI CaMOpa3BUTUS U
dbopMUpOBaHUS KYJIBTYPHI JUYHOCTH, €€ 001IeH U (PYHKIIMOHATBHON TPaMOTHOCTH;
. BHOCHUT BKJaJ B (OPMUPOBAHHWE MBIIUICHUS U  TBOPYECKHUX

CIIOCOOHOCTEN MOAPOCTKOB, HABBIKOB UX CAaMOCTOATEIBHON y4eOHOU N1eATEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX W HCCJIENOBAaTEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKHU3HHU, TaK U B IPOHECCUOHATBHON AESITENbHOCTH;

. 3HaKOMHUT CO CIEUU(PUKON HAyYHOTO MBILIUICHUS, 3aK/Ia/IbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIAJ1a HA €IUHCTBO IPUPOABI U YEIIOBEKA, ABIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH HOJPOCTKOB;

. crnocobcTByeT  (OPMHPOBAHMIO  LEHHOCTHOTO  OTHOIIEHHS K
€CTECTBEHHO-HAYYHbIM 3HAaHMAM, K NIPHUPOJE, K UYEIIOBEKY, BHOCUT CBOW BKJIAJ B
AKOJIOTHYECKOE 00pa3oBaHue 00ydaroIIUXCsl.

Ha3BanHble HampaBieHUss B OOyYEHHH XMMUHU OOECHEYMBAIOTCS CIEHHPUKON
COIEpPKAaHMUS TMPEAMETa, KOTOPBIM SBJISAETCS NENArorTMYeCKH aJalTHPOBAHHBIM
OoTpakeHueM 0a30BOI HAYKH XUMHH HA ONPE/ICTIEHHOM 3Talle €€ Pa3BUTHSL.

Kypc xumMuu OCHOBHOI HIKOJBI OPUEHTUPOBAH HA OCBOEHUE OOYYAIOIIMMHUCS
OCHOB HEOPraHMYECKON XMMHU W HEKOTOPBIX IMOHATHA M CBEACHUN 00 OTIEIBHBIX
00BEKTaX OPraHUYECKON XUMHUH.

CrpykTypa conepkaHus npeamera chOpMHUpPOBaHA Ha OCHOBE CHCTEMHOIO
noaxona K ero m3ydeHuro. CopepkaHue CKIaAbIBAETCS U3 CUCTEMBI MOHSITHHA O
XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CHUCTEMBI IOHATHUH O XMMHUYECKOM PEaKIUH.
O0e 3TH cucTteMbl CTPYKTYpPHO OPraHM30BaHbl IO MPHUHIMITY MOCIEI0BATEIBHOIO
pa3BUTHs 3HAHUM HAa OCHOBE TEOPETHUYECKHMX IIPEACTABICHUM pa3sHOIO YpOBHI:
aTOMHO-MOJIEKYJISIDHOTO YYEHHsI KaK OCHOBBI BCErO0 €CTECTBO3HAHMS, YPOBHS
ITepunoanyeckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YYCHUS
O CTPOEHUU aTOMa M XMMHUYECKOUW CBSI3U, MPEACTABICHHN 00 3JIEKTPOIUTHYECKOU
JUCCOLMALMM BEUIECTB B PacTBOpax. Te€OpPETUYECKUE 3HAHUS PACCMATPHUBAIOTCSA Ha
OCHOBE SMIIUPUYECKHA TMOJYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCJIEIOBATEIBHO OT OJTHOTO YPOBHS K JPYrOMY, BBITOJHSSA (PYHKIIMM OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOKHOCTEMN ITPAKTUYECKOTO PUMEHEHNUS
Y MTOJIyYEHHUS U3y4aeMBbIX BELIECTB.

Takass opraHuzamusi coJep)KaHusi Kypca CIIOCOOCTBYET MPEACTaBICHUIO
XMMHUYECKOW COCTABISIOIIEH HAay4YHOM KapTHHBI MHpA B JIOTMKE €€ CUCTEMHOU
npuponbl. TeM cambpiM  00ecrieuyMBaeTCs BO3MOXKHOCTh  (DOPMHpPOBAHUS Y
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0OyJaronuxcsi EHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHUIO U METOJIaM TO3HAHUS
B Hayke. BaxHO Takke 3aMETUTh, UTO OCBOEHME COJEPIKAHUS Kypca MPOUCXOAUT C
MPUBJIICYCHUEM 3HAHUW W3 paHEE H3YUYEHHBIX KypcoB: «OKpyXKaromui MHPY,
«bunonorus» n «duszuka.

KoppeknnoHHo-pa3BUBaIOIMUA TOTEHIIUAT YYE€OHOTO TIpeaAMeTa «XHUMUS»
obecrieyMBaeT BO3MOXKHOCTH JUJII TPEOJOJICHUS OOYyYaIOIUMUCS — CJIEAYIOIINX
crienupUYIECKUX TPYAHOCTEH, OOYCIOBICHHBIX CIA00BUICHUEM:

. OTCYTCTBHE Y  TOJABJISIOLIETO OOJBIMMHCTBA  OOYYAIOMIUXCS
BO3MOXHOCTH  BBISIBIISITH  MPU3HAKM XMMHYECKUX OOBEKTOB, YCTAHABJIMBATH
pe3yabTaThl U OCOOCHHOCTH MPOTEKAHUS XUMUUYECKUX TPOLIECCOB C MOMOIIBIO

3pCHHS;
. CIIO)KHOCTh YCTaHOBJICHUSI TMPUYMHHO-CIICJACTBEHHBIX CBSI3CH MEKIY
00BEKTaMU U SIBIICHUSIMH, 3aME/IJICHHOCTh U HEUYETKOCTh MX OMO3HAHHUS;
. OTCYTCTBHE BO3MOKHOCTH TOJKPEIUICHUS MOJy4aeMbIX XHMHUYECKHX

3HAHUU C IIOMOIIbIO 3PUTCIIBHBIX 06pa30B.
HPGOI[OJIGHI/IG YKa3aHHBbIX pr,HHOCTCﬁ JOJDKHO OCYHICCTBIIATBCA HA KaXKIO0M
YPOKEC YUUTCIICM B ITPOLCCCC CIICINAJIBHO OpFaHHSOBaHHOﬁ KOppCKHHOHHOﬁ pa6OTBI.

Hean uzyuyeHus y4eOHOro npeaMera « XumMus»

K  HampaBieHMIO  NEPBOCTENIEHHOM  3HAYMMOCTH NPHU  peaU3alUU
oOpa3zoBarenbHbIX  (PYHKIUI nOpeamera «XUMHS»  TPAJAMIMOHHO  OTHOCAT
(GbopMHpOBaHHE 3HAHUM OCHOB XUMHUYECKON HAyKM Kak O0JIACTM COBPEMEHHOI'O
€CTECTBO3HAHUS, NPAKTUYECKON [EATEIbHOCTH YeJIOBeKa W Kak OJHOr0 U3
KOMIIOHEHTOB MHPOBOH KYJBTYpbl. 3ajada MHpeaMera COCTOMT B (hOpPMHpPOBAHUU
CUCTeMbl XMMHUYECKMX 3HAHUN — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB H
TEOPETHUYECKUX  MOJOKEHHUM, JIOCTYNMHBIX OOOOIIEHH MHPOBO33PEHUYECKOrO
XapakTepa, s3blKa HAYKH, 3HAHUM O HAy4YHBIX METOJAX H3y4YEHHs BEIIECTB U
XUMHUYECKUX PEaKIHil, a Takke B (POPMUPOBAHUHU U Pa3BUTUU YMEHHMH M CIOCOOOB
JESITeIbHOCTH, CBA3AHHBIX C IUIAaHUPOBAaHUEM, HAONIOIEHUEM U TPOBEJICHUEM
XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJIEHHEM TpaBUJl O€30MacHOro OOpaleHus ¢
BEILIECTBAMH B [IOBCETHEBHOM JKU3HMU.

Hapsagy ¢ 3TuM nenm wu3ydeHHs IpeaMeTa B NPOrpaMMe YTOYHEHBI M
CKOPPEKTUPOBAHBI C YYETOM HOBBIX MPHUOPUTETOB B CHUCTEME OCHOBHOTO OOILEro
oOpazoBanus. Ceromns B oOpa3oBaHMM  0CO00  3HAUUMOW  TMpHU3HAETCA
HaIpaBJIE€HHOCTh OOYYEHUS Ha pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (HOPMHUPOBAHUE
€€ MHTEJUIEKTa U 001el KyabTypbl. O0ydeHHe YMEHHIO YUYUTHCS U MTPOJI0JKATh CBOE
00pa30BaHNUE CAMOCTOSITENILHO CTAHOBUTCS OAHOW U3 BaXXHEHIINX (PYHKIMI y4eOHBIX
MPEMETOB.

B cBA3M ¢ 3TUM IIpY U3y4YEHUU IIpEeaAMETa B OCHOBHOM IIKOJIE JOMUHUPYIOLIEE
3HaYeHHUe MPUOOPENN TaKUE LI, KakK:

. (opMupoOBaHHE HWHTEIUIEKTYalbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATUIO PELICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;



. HAIpaBJIIEHHOCTh  OOy4YeHUS HA CHUCTEMAaTHYeCKOe MPHOOIICHHE
yYalmxcsi K CaMOCTOSTENIbHON MO3HABATEIbHOM JEATENHOCTH, HAYYHBIM METOJaM
MO3HAHHS, POPMHUPYIOIIUM MOTHBAIIHIO U PAa3BUTHE CIIOCOOHOCTEH K XUMUH;

. obecrieueHme yCJIOBUH, CIIOCOOCTBYIOIITHX IpUOOPETEHHIO
00YYaIOIIMMHUCS OIBITa Pa3HOOOPA3HOM NEATETHPHOCTH, IO3HAHHUS U CaMOIIO3HAHMUS,
KJTFOUCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIIMH), WMMEIOIINX YHHBEPCAIbHOE
3HAYEHHE JJIS1 Pa3INYHBIX BHIOB JACATCILHOCTH;

. GopmupoBaHre  yMEHUH  OOBSICHATH W  OIICHUBATH  SIBJICHUS
OKpY’KaIOIIer0 MHpa Ha OCHOBAHWHW 3HAHWUU W ONBITA, MOJYYCHHBIX MPU U3YYCHUU
XUMUH;

. GopmupoBaHre y OOy4aromUXcs TYMaHHCTUYECKHX OTHOIICHUH,
NMOHWMAHWsI [EHHOCTH XHUMHYECKHUX 3HAHWHA I BBIPAOOTKH  SKOJIOTUYECCKH
eJIeCO00pa3HOTO TOBENEHWsI B OBITY W TPYJOBOH JEATEIBHOCTH B IIEIISX
COXpaHEHHS CBOETO 3/I0POBbsI U OKPY>KAIOIIEeH MPUPOIHOMN CpE/Ibl;

. pa3BUTHE MOTHUBAIMHM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHHUIO HA OCHOBE YCBOCHHS OOIIEUEIIOBEUYECKUX [EHHOCTEH, TOTOBHOCTH
K 0CO3HAaHHOMY BBIOOpY MPOdWIISL U HAMPABJIEHHOCTH JajJbHEUIIET0 00yUeHHs.

KoppekironHsle 3a1a4u:

. Pa3BuTHe 3pUTENBHOTO, 3PUTEIBHO-OCSA3ATENLHOTO U CIYXOBOTO
BOCITPUSTHSL.

. Pa3BuTHe MpOU3BOTHPHOTO BHUMAHUS.

. Pa3Butne namsru.

. Pa3BuTHEe 1 KOPPEKITUS MBICIIUTEILHBIX OTIEPATIHA.

. [Ipeononenue BepOanu3Ma 3HaHUH.

. Pa3BuTre MOHONIOTHMYECKOW pEeUH.

. OOorarieHue akTUBHOTO M ITAaCCUBHOTO CJI0Bapsi, (GOPMUPOBAHHE HOBBIX
TTOHSITUH.

. dopMUpOBaHUE HABBIKOB 3PUTEIBHOTO, 3PUTEIBHO-0CI3aTEIBLHOTO H
CJIyXOBOT'O aHaJIN3a.

. OOyuenue mpaBuiIam 3anucu GOpMys U CEIUATbHBIX 3HAKOB.

. OOyuenue TexHuKe mpeodpa3zoBaHus POPMYIT U BEIPAKECHHM.

. dopMUpOBaHUE HABBIKOB OCA3aTEIBHO-3PUTEILHOTO OOCJIEIOBAHUS U

BOCITPUSITUSL I[BETHBIX WJIM YEPHO-0€NbIX (KOHTPACTHBIX) pelbedHBIX H300pakeHH
(wumrocTpanui, TabIui, CXeM, MAKETOB, YEPTEKHBIX PUCYHKOB, TPa(UKOB U T.I1.).

. @opMUpOBaHUE CIIEUUATBHBIX MPUEMOB OOCIEI0BAHUS U U300PAKEHUS
M3y4aeMbIX 0ObEKTOB.

. dopMupoBaHue, YTOYHEHHE WJIM KOPPEKLUUSA IPEACTABICHUM O
IpeIMETax U Ipoueccax OKpyKarollen JeHCTBUTEIbHOCTH.

. Pazgutne ¥ KOppeKuus  yMEHHsS ~ YCTAaHABJIMBATh  IPUYUHHO-
CJIEZICTBEHHBIE CBS3H.

. Pa3Butne Menkoi MOTOPUKH U 3pUTEITBHO-MOTOPHOM KOOPAUHALIWH.

. dopmupoBaHWE YMEHUH U HaBBIKOB 0€30MacHOro oOpallieHus ¢

BCHICCTBAMHU B YCJIOBUAX CJ'Ia6OBI/II[eHI/I$I.



. CoBepUIEHCTBOBAaHME  yMEHHUS  3pUTEIBHOM  OPUEHTHUPOBKHM B
MUKPOIIPOCTPAHCTBE.

MecTo yueOHOTro npeamMera « XumMusH» B y4eOHOM IJIaHe

B cucreme o6miero oOpazoBanust « XUMHs» MpU3HaHA 00s3aTEIbHBIM yUeOHbIM
peIMETOM, KOTOPBIH BXOJUT B COCTaB MpeaMeTHOM o0nacTh « EcrecTBeHHOHAayYHbIE
PEeIMETHD.

Yyebnpm mmanom (Bapuadt 1 AOOIT OOO0) Ha n3ydeHue yaeOHOTO TIpeaMeTa
«Xumus» oTBeAieHo 136 ydueOHBIX yacoB — MO 2 yaca B Heledro B 8 U 9 Kiaccax
COOTBETCTBEHHO.

YyebnpM mmanom (Bapuant 2 AOOIT OOO0) Ha n3ydeHue yaeOHOTO IIpeaMeTa
«Xumus» oTBeAeHo 136 ydeOHbIX YacoB — 1o 2 4yaca B Hexemo B 9 u 9
JOTIOJIHUTEIBHOM KJIaCCaX COOTBETCTBEHHO.

COILEPXXAHUE YYEBHOI'O IPEIMETA «XUMMUSI»
9 kiace

IlepBoHaYaIbHbIC XUMUYECKHE TOHATHS.

[Ipenmer xumuu. Ponb XMMUM B JKW3HU 4YeEJIOBEKa. Terna M BEIECTBA.
@u3nvecKue CBOMCTBA BEMIECTB. ArperaTHoe COCTOsSHHE BemecTB. [loHsTHE O
METOJIaX MO3HaHUSA B XUMHUHU. XUMUS B cUCTeMe HayK. UucThie BEIIECTBA U CMECH.
CnocoOsI pa3eneHust cMeceil.

ATOMBI ¥ MOJEKYJbl. XUMHUYECKHE dJeMEHTbl. CHMBOJBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U CoKHbBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas Gpopmysa. BaJeHTHOCTh aTOMOB XUMHYECKHUX 3JI€ MEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTeNbHAs atoMHas Macca. OTHOCHUTENbHas
MOJIEKYJISIpHas Macca. MaccoBas 107151 XUMHUYECKOT0 3JIEMEHTA B COEJUHEHHUH.

Ou3NuecKUue U XUMMUYECKHUE SIBJIICHHUS. XUMUYECKasi peakluusl U €€ MPU3HAKH.
3aK0H COXpaHEHUS MacChl BEHIeCTB. XHUMHUYECKHe ypaBHeHusa. Kiaccuduxarus
XUMHUYECKUX PeaKINil (COeMHEHUS, Pa3JI0KEHUS, 3aMEIICHHsI, 0OMEHA).

XUMHUYECKHM DKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOM TOCYyAOM, C
npaBuiaMu paboThl B J1abOpaTopuu W TMpUeMaMH OOpaleHusi ¢ JIabopaTOpPHBIM
obopynoBaHMEM; U3YYEeHHEC U OINHCaHWEe (HU3NYECKUX CBOWCTB  00pa3lioB
HEOpPraHMYECKUX BEIECTB; HaOMoAeHUEe ¢u3nyeckux (IJIaBJIEHUE BOCKA, TasiHUE
JbJIa, pacTUpaHUE caxapa B CTYIKE, KUMIEHWE U KOHACHCAIUS BOJbI) U XUMHUUECKUX
(ropeHue cBe4yM, MPOKAJWBAHUE MEIHOW TMPOBOJOKH, B3aWMOJICHCTBHE MeJla C
KHUCJIOTOM) SIBJICHUM, HAOJIIOICHUE U ONMMCAHUE MPU3HAKOB MPOTEKAHUS XUMHUECKUX
peakiuii (pasjioKeHHue caxapa, B3aUMOJCHCTBUE CEPHOUM KHC- JIOTHI C XJOPUIOM
Oapus, paznoxenue ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMoieCTBUE Keme3a
¢ pactBopom coau meau(Il)); uzyuenue crocoOoB pazneneHuss cmeceit (C MOMOIIIBIO
MarHuTta, (uIbTpoBaHWE, BBIIAPUBAHUE, JUCTHWLIANMUA,  XpomaTtorpadmus),
MPOBEICHUE OYMUCTKH IMOBAPEHHOM COJIM;, HAONIOJCHUE W OIMHCAHHWE DPE3YJIbTaTOB
MPOBEJCHUS ONbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MAcCChl; CO3/IaHHE
MoJienel MOJIEKY (IIapOCTEPKHEBBIX ).



Baxkueiuue npeacTaBuTeIM HEOPraHMYECKUX BellecTB.

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kucinopon — 3ieMEHT U mpocToe
BemiecTBO. HaxoxaeHue kuciopoga B Mpupoje, (U3MYECKue U XUMHUYECKHE
cBoiictBa (peakuuu TropeHusi). Oxcunbl. I[Ipumenenue kucinopona. CrocoObl
MOJIYYECHHS KUCTIOpOoa B 1a00OpaTOPUU U MPOMBIIIUIEHHOCTH. KpyroBopot kuciopoaa
B nipupoje. O30H — aJIOTponHas MOAU(PUKALIUS KUCIOPOIa.

TeroBolt 3(PPexkT XUMHUYECKON peakluh, TEPMOXMMHYECKUE YpaBHEHUS,
9K30- U SHAOTEPMUYECKHE peakuny. TOMINBO: YyToiab U METaH. 3arps3HEHUE BO31yXa,
yCHJIEHUE TTApHUKOBOTO 3(PeKTa, pa3pylieHue 030HOBOTO CIOS.

Bomopon — »naneMeHT u mpoctoe BemecTtBo. Haxoxnenue Bomopona B
npupoje, GU3nIecKkne U XMMUIECKHUE CBOMCTBA, IPUMEHEHHE, CITIOCOOBI TIOTyUCHHUS.
Kucnors! u conu.

KonuuectBo BemectBa. Moib. Mousipaas macca. 3akoH ABOTaipo.

MoutsipHblit 00BbeM Ta30B. PacueTsl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Boxa kak  pactBopurens.  PacTBOpBIL
HaceimienHble ¥ HEHACHIIIEHHBIE PAcTBOPBI. Pacmeopumocms eewyecms 8 8ooe.
MaccoBasi 107151 BEIlIECTBA B PacTBOpPE. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHWS.
Ponp pacTBOpoB B NpupojAe M B KU3HHU 4YeNoBeKa. KpyroBopoT BOJIIBI B IPHUPO/IE.
3arpsA3HeHrne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranuueckux coeauHeHuit. Oxcunpl. Knaccudukarnms
OKCUJIOB:  coJieoOpa3ytoiiie  (OCHOBHbIC,  KHUCJIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpaszyronme. HomeHnknatypa okcusioB (MEXIyHapoJHass M TpUBHUAIbHASA).
DU3NYECKHE U XUMUYECKNE CBOMCTBA OKCUAOB. [loiyueHne okcuios.

OcHoBanus. Krnaccudukanuss OCHOBAHMI: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHkmarypa ocHOBaHUN (MEXIyHapoJIHas W TpHUBHUAJIbHAs).
DuU3NYECKHUE U XUMUYECKHUE CBOMCTBA OCHOBaHUi. [loiryueHne ocHOBaHU.

Kucnotel. Knaccudukarus kucinor. HoMmeHnkmarypa KucioT (MexayHapoaHas
1 TpuBHalIbHAs). DHU3nUecKue U XMUMHUYECKHE CBOMCTBA KUCIOT. Psii akTUBHOCTH
metaiioB H. H. bekerosa. 1o myyeHue Kucior.

Conu. HomeHknatypa coneit (MexayHapoaHas U TPUBHAIIbHAS).

DOU3NYECKUE U XUMUYECKHUE CBOMCTBA coJiel. [lomyuenue coiei.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

XUMUYECKUII  SKCIEPUMEHT: KA4eCTBEHHOE OIPENCIICHUE COACPIKAHUS
KHCIJIOpPOJia B BO3/AyX€; MOJyYeHUEe, COOMpaHue, paclio3HaBaHUE U U3yUYE€HHE CBOMCTB
KHCJIOpPOJa; HaOJIOIEHHE B3aUMOJICMCTBUS BEHIECTB C KHUCIOPOJOM M YCIIOBUA
BO3HUKHOBEHHUS U TIPEKpaIlleHHUs] TopeHus (mokapa); O3HAKOMJIGHHE C 00pas3laMu
OKCHUJIOB M OIMCAHME WX CBOMCTB; IMOJy4Y€HUEe, coOMpaHue, pacho3HaBaHUE U
M3y4YeHUE CBOMICTB BOAOpoJa (TOpeHHE); B3aMMOJACHCTBHE BOAOPOAA C OKCHUIOM
meau(Il) (BO3MOXKHO HCMOIB30BAHHE BHUAEOMATEPHUANIOB); HaOIIOJeHUE O00pa3lioB
BEII[ECTB KOJMYECTBOM | MOJIb; HICCIIEIOBAaHNE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB
C Ppa3nU4yHON pPACTBOPUMOCTBIO; MPUTOTOBIECHHWE PACTBOPOB C OMNPEACICHHOU
MacCOBOM J10JIeli pacTBOPEHHOT'O BEIIECTBA; B3aMMOJICHCTBHUE BOJIbI C MeETajlaMu
(HaTpueM W KambuMeMm)  (BO3MOXKHO  HCHOJIb30BAHHE  BHJAEOMAaTEPHUANIOB);
ONpENEICHUE PACTBOPOB KUCIOT MW WIEJIOYEd C TMOMOILIbI0 HWHIUKATOPOB;
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UCCIIeIOBaHHE O0pa3llOB HEOPraHMYECKHX BEIIECTB pa3- JHUYHBIX KIACCOB;
HAO0JII0/ICHHE M3MEHEHHS] OKPACKM MHAMKATOPOB B PAcTBOPAaX KHUCIOT U ILEIOYeH;
U3y4yeHHue B3anumojiecTBus okcu- aa meau(ll) ¢ pactBopom cepHOit KUCTOTHI, KUCIOT
C METaJUIaMH, PEaKUUi HEUTpaln3alyy; MOJy4eHUE HEPACTBOPHUMBIX OCHOBAaHMHI,
BBITECHEHHE  OJHOTO  METajula JAPYrMM U3 pacTBOpa  COJM;  PEIICHHE
DKCIEPUMEHTANIBHBIX 3a/ad M0 TeMe «BaxHellne KiIacchl HEOPTraHUYECKUX
COEIMHEHUI.

Iepuoanueckuii 3axkoH u Ilepuogmueckass cucreMa XUMHYECKHUX
aementoB JI. M. MenpgeneeBa. CrpoeHume aroMoB. XUMHYECKAsl CBS3b.
OKHCINTETBHO-BOCCTAHOBUTEIbHbIC PEAKLIMH.

[lepBble TOMBITKH KJIaCCH(PUKAMA XUMHYECKUX JJIeMEHTOB. [lonsTHe o
rpynnax CXOJIHBIX JJIEMEHTOB (IEJIOYHBIE M UICJIOYHO3EMENbHBIE METaIbI,
rajloreHbl, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3ytoT aM(pOTEpHBIE OKCHIBI U
TUAPOKCHUIBI.

Ilepnognyeckuit 3akoH. [lepuoauyeckas cucremMa XMMUYECKUX DIIEMEHTOB /I,
N. MenneneeBa. KopoTkonepuoanas u aivHHoneproHas ¢opmsl [lepuoanueckoii
cucreMbl xumuueckux odnemeHtoB JI. WM. MenneneeBa. Ilepuonsl U TpyIIIIbL
PU3NYECKNN CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOA U I'PYIIIBI JIIEMEHTA.

Crpoenne atomoB. CoctaB atoMHBIX saep. M3oronsl. DnektpoHbl. CTpoeHMe
AJIEKTPOHHBIX ~ 000J0YEeK  aToMOB  mepBbIXx 20  XMMHUYECKHX  DJIEMEHTOB
Ilepnommueckorn cucremsl JI. M. MenneneeBa. XapakTepuUCTHKAa XHUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM MW3MEHEHHS paanyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB IO IPYINaM W NEPUOJAM. 3HAYCHHE
Ilepnogmueckoro 3akoHa u Ilepmoanueckol CUCTEMBI XUMUYECKUX JJIEMEHTOB IS
pa3BuUTHA HayKu U npakTuku. [[. 1. MeHeneeB — ydeHbIl U rpaxJaHuH.

Xumuyeckass cBs3b. KoBaneHTHass (mojsipHas W HEMNOJIAPHAsl)  CBSA3b.
DIIEKTPOOTPULATETBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

CrerneHb OKHUCJICHHS. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIHH.
IIpoueccsl OKUCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

XUMUYECKUN SKCIEPUMEHT: H3y4YeHHE OOpas3loB BELIECTB METANIOB U
HEMETAJJIOB; B3aUMOJICMCTBUE THIPOKCU/IA [IMHKA C PACTBOPAMU KHUCIIOT U LIETIOYEH;
IIPOBEJICHUE OTIBITOB, WJUTIOCTPUPYIOLINX IPUMEPBI OKHCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKUUH (TOPEHHE, PEAKIIMK PA3JIOKEHUS, COSTUHEHU ).

MexnpeaMeTHbie CBA3M.

Peanuzanusa MeXnpeaMETHBIX CBSI3€M MPU U3YUYCHUU XUMHUU OCYIIECTBIISIETCS
4yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSTHM,
ABJISIOIINXCS CUCTEMHBIMH U1 OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TOHATHUS: HAY4YHBIM (DaKT, rumoTesa, Teopus,
3aKOH, AaHaJIW3, CHHTE3, KIacCH(pUKAIUsI, IEePUOIUIHOCTh, HAOIIOJCHUE,
DKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®du3znka: Matepusi, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, OJJICKTPUYECKUN 3apsij, BEIIECTBO, TEJIO, OOBEM,
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arperaTHOE COCTOSTHUE BEIeCTBa, Ta3, GU3NUECKUE BETUINHBI, IUHUIIBI U3MEPEHUS,
KOCMOC, TUTaHETHI, 3Be37b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIC MTOPOJIbI, MOJIE3HbIC
HCKOTIaeMble, TOTUTHBO, BOJHBIC PECYPCHI.

INJNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YUYEBHOI'O
NPEAMETA «XUMMSI»

JINYHOCTHBIE Pe3yJIbTAThI

JIM4HOCTHBIE  pe3yJIbTaTbl OCBOEGHMS  Y4ye€OHOro mnpeaMera  «XUMUD)
JOCTUTAIOTCS B €IMHCTBE YU€OHOU M BOCITUTATEILHOMN JIEATEIIbHOCTH B COOTBETCTBUU
C TPaAUIIMOHHBIMU POCCUUCKUMHU COLUOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU, TPUHSATHBIMU B OOIIECTBE NpaBWIaMH W HOPMaMu MOBEICHUS U
CITOCOOCTBYIOT ~ IIpoIleccaM  CaMOIIO3HAHHUS, CaMOPa3BUTHUS M COLMAIHM3AIUH
00yJaroImmxcs.

JIngHOCTHBIE PE3yibTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCIIEC B
YacTH:

Ilampuomuueckoeo B80CNUMAHUAL IIEHHOCTHOT'O OTHOIIECHUS K
OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY M HAYYHOMY HACJIEAUI0, TOHUMaHUA
3HAYCHUS XUMHUUYECKON HAyKH B JKM3HM COBPEMEHHOI'O OOIECTBA, CIIOCOOHOCTH
BJIQJICTh JIOCTOBEPHON uH(MOpMalMeil O MEepPeOBBIX JOCTIKEHUSX M OTKPBITHUSIX
MHUPOBOM M OTEUECTBEHHON XHUMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00
YCTPOMCTBE MHUpa U OOLIECTBA.

I'pasicoanckoeo eocnumanus. TPEACTABICHUS O COIHUAIbHBIX HOpMax H
MpaBWIaX MEXJIMYHOCTHBIX OTHOIIEHUM B  KOJUIEKTHBE, KOMMYHUKATHBHOM
KOMIIETEHTHOCTH B OOILECTBEHHO  TOJIE3HOM,  y4eOHO-HCCIIeI0BaTEIbCKOM,
TBOPYECKOM M JPYIHMX BHUJAX JCATEILHOCTH;, TOTOBHOCTH K Pa3HOOOpa3HOU
COBMECTHOM JIESITCIHPHOCTH TIPH BBHINOJHCHUH YYeOHBIX, TO3HABATEIbHBIX 3ajad,
BBITIOJTHEHUHM  XMMHYECKHUX  OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB,
CTpEMJICHUS K B3aMMOTIOHMMAHWIO W B3aWMMOIIOMOIIM B IIPOIIECCe ATOH Y4ICOHOM
JESATEIbHOCTH; TOTOBHOCTU OIICHHBAaTh CBOE IIOBEJCHUE W TOCTYNKH CBOMX
TOBApUIIEH C TO3UIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YUYE€TOM OCO3HAHMS
MOCJIEACTBUN MOCTYIIKOB.

L]ennocmu nayuno2o no3Hauus:

1)  MHpOBO33PCHUCCKHMX IPEJACTABICHUA O BEIIECTBE M XHMHYCCKOM
peakIuy, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAayKu U
COCTaBJIAIONIMX OCHOBY JUIsl TOHMMAaHUS CYIIHOCTH HAy4YHOM KapTUHBI MUDA;
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3IX
YeJIoBeKa ¢ MPUPOIHOM Cpesion, O pOJIM XUMHUU B IMO3HAHUHU dTUX 3aKOHOMEPHOCTEH;

2)  TMO3HABaTEIbHBIX MOTHBOB, HAIPABICHHBIX Ha IOJyYEHHUE HOBBIX
3HAHUW MO0 XHUMHH, HEOOXOIUMBIX IS OOBSCHECHMS HAOII0JaeMBIX IPOIECCOB H
SIBJICHUI;

3) MO3HABATENIbHON, NH()OPMAITMOHHOW M YUTATEIBCKON KYJIBTYphI, B TOM
YHCJIE HaBBIKOB CAMOCTOSITEIBHOM pPabOThl C Y4EOHBIMH TEKCTaMH, CIPABOYHOU
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JUTEPATypoO, JOCTYMHBIMH TEXHUYECKHMHU  CpEICTBaMU  HH(OPMALMOHHBIX
TEXHOJIOTUH;

4)  wuHTepeca K OOYYCHHUIO U MMO3HAHHIO, JTFO003HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM0O00pa30BaHUIO, TPOESKTHOM M UCCIIEIOBATEIBCKON NeATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HAMPABICHHOCTU U YPOBHSI OOYUEHHUS B TaJIbHEUIIIEM;

Dopmuposanusi  Kyibmypbl  300p06bs:  OCO3HAHUS IIEHHOCTH  YKU3HH,
OTBETCTBEHHOTO OTHOIIEHHUSI K CBOEMY 30pPOBbIO, YCTAaHOBKHM Ha 3J0pOBBII 00Opa3
KU3HHU, OCO3HAHMSI MOCJEICTBUI W HENPUATHS BPEIHBIX NpUBBIYEK (YIOTpeOIeHUs
QJIKOTOJIS, HAPKOTHUKOB, KypeHHUs), HEOOXOAMMOCTH  COOIOACHHUS  TPaBHII
0€30MacHOCTH MPHU OOpPAILIEHUH C XUMUYECKHUMH BEIIECTBAMU B OBITY M peaibHON
KU3HU;

Tpyoosoco socnumanus: AHTEpECa K MPAKTUIECKOMY M3YUEHHUIO Mpodeccrii u
TpyJla pa3IMyHOro poja, yBaK€HUE K TPYAY U pe3ysbTaTaMm TPYAOBOU IEATEIbHOCTH,
B TOM YHCJIE HA OCHOBE IIPUMEHEHUs MPEIMETHBIX 3HAHUM MO XMMHUHU, OCO3HAHHOIO
BbIOOpa MHIUBUAYaJIbHOW TPAeKTOPUU NPOAODKEHUS O00pa3oBaHus C Y4ETOM
JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XUMHUH, OOIIECTBEHHBIX HMHTEPECOB U
NOTPEOHOCTEH;  ycmemHoW NpodecCHOHAIbHOW  JIEATENbHOCTH U Pa3BUTHUSA
HEOOXOUMBIX YMEHUI; TOTOBHOCTh a1allTUPOBATHCA B MPO(ECCHOHATIBHOM cpee;

IKON02UYeCKO20 6OCNUMAHUSL:

1)  9KOJIOTHYECKH IeNIeCOO0Pa3HOT0 OTHOIMICHUS K MPUPOJIC KaK UCTOYHUKY
KU3HU HAa 3eMJjie, OCHOBE €€ CYIIECTBOBAHUs, MOHUMAHUS LIEHHOCTH 3JI0POBOTO U
O0e3zomacHOro oOpa3a >KM3HU, OTBETCTBEHHOIO OTHOUIEHUS K COOCTBEHHOMY
($u3MUYecCKOMYy M TICUXMYECKOMY 3/J0pPOBBIO, OCO3HAHMS UEHHOCTH COOJIOJEHUS
npaBuil 0€30MacHOrO MOBEACHUS MPU padOTe ¢ BEIIECTBAMH, a TAKKE B CUTYyalUsX,
YTPOXKAKOUIUX 310POBBIO U KU3HU JHOJEH;

2)  CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MMOJIydaeMble TPU M3YYCHUH XHMHH,
JUIS. pELICHUs] 3a7ay, CBS3aHHBIX C OKPYXKAIOLIEW MPUPOJHOU CPENOM, IOBBIICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KyJbTYpbl, OCO3HAHUS  IJ00AJbHOrO  XapakTepa
HKOJIOTMUYECKUX NMPOOJIEM U MyTeH UX PEeIIeHUs OCPEACTBOM METOJI0OB XUMUU;

3)  DKOJOrMYEeCKOTO MBINUICHHUS, YMEHHUS pPYKOBOJICTBOBAThCS KM B
[103HABATEJIbHOW, KOMMYHUKATUBHOM Y COLMATIbHOM MPAKTHUKE.

CrnenuajbHble THYHOCTHBIE Pe3YJIbTAThI:

° YMEHHUE COIOCTABJIATh 3PUTEIIBHBIE BIIEUATICHUS C YUYETOM IOJyYEHHBIX
3HAHUM 00 OCOOEHHOCTAX CBOEr0 3pUTENBHOIO BOCHPUATHSA, HA OCHOBAaHUU
c(OPMHUPOBAHHBIX MPEACTABICHUI O MpeIMeTax M SABJICHUSIX OKpYXKarollen
JICUCTBUTEIILHOCTH;

° c(hOpMHUPOBAHHOCTh MOTHMBALIMM K OOYUYEHHIO U IIeJICHANpaBICHHON
MO3HABATEIbHOU ACATEIbHOCTH;
° CIIOCOOHOCTh K OCMBICIIEHUIO U Tu(ddepeHnnann KapTuHbl MUpa, €e

BPEMEHHO-IIPOCTPAHCTBEHHOMN OpraHU3aIUu.

MeTtanpeaMeTHbie pe3yJbTaThl
B cocraBe MeranpeaMETHBIX PE3YJbTAaTOB BBIACIAKOT 3HAYUMBIC IS
(dhopMupOBaHMST MUPOBO33pEHHUS OOIIIEHAYYHbIE TIOHATHS (3aKOH, TEOPUS, TPUHIIHII,
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runoresa, Gpakt, CUCTEMa, MPOIEeCC, SKCTIEPUMEHT | JIp.), KOTOPhIE UCIIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YU€OHBIX MpeaIMeTax 1 MO3BOJISIIOT HA OCHOBE 3HAHUMN U3 3TUX
npeaMeToB (OpMHUPOBATH MPEACTABICHUE O IEJIOCTHOM HAay4YHOW KapTUHE MHpA, U
yHUBEpCalbHble y4eOHble JeHCTBUA  (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIE,
pPEryJsTUBHBIC), KOTOpble oOecneunBaloT  (OPMHUpPOBAHHME TOTOBHOCTH K
CaMOCTOSTENIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHON e TEIHHOCTH.

MeranpenMeTHble pe3yibTaThl OCBOCHUS Y4YEOHOro TmpeaMeTa «XUMUsD)
OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU TO3HABATEIbHBIMU JICUCTBUAMH, B TOM
qucIie:

bazosvimu nocuveckumu oeticmsusamu.

1)  yMeHHEM WCHONb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS IIPH
OCBOCHHMM 3HAHWW: PACKPBIBATh CMBICT XUMHUYECKUX TOHATHUH (BBIAEIATH WX
XapaKTepHbIC TPHU3HAKH, YCTAHABIMBATh B3aWMOCBSI3b C APYTHMH TIOHITHSIMH),
MCIIOJIb30BATh MOHATUA JJII OOBSICHEHUSI OTACNIbHBIX (DAKTOB U SBJICHUM;, BHIOUPATH
OCHOBAHMS U KPUTEPHUM ISl KIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMHUYECKHUX
peaKkivii, yCTaHaBIMBATh MPUUYMHHO-CIEJCTBEHHBIE CBSI3U MEXIYy OObEKTaMHU
M3Y4YEHUS; CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, NEIYKTUBHBIC, IIO
aHAJIOTUM); IeTIaTh BBIBOJIBI U 3aKIIIOUCHHUS;

2)  yMCHHEM IPHUMEHATh B TMPOIIECCE MO3HAHUS MOHATHS (IIPEIMETHBIC U
MeTarpeMETHbIE), CHMBOJIUYECKHE (3HAKOBBIC) MOJICIH, UCIOJIb3yeMble B XHUMHH,
peoOpa3oBbIBATh IMIMPOKO MPUMEHSEMbIE B XMUMHUHU MOJICJIbHBIC MPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ JJIEMEHTAa), XUMHUYecKkas (opMyna U ypaBHEHHUE
XUMUYECKON peakluu — MpU PElIeHUU y4yeOHO-TTO3HABATENbHBIX 33J1a4; C YUYETOM
OTUX MOJICTBHBIX TPEICTABICHUN BBIABIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKU U3YYaeMBIX OOBEKTOB — XMMHYECKUX BEIIECCTB U XUMHUUYECKHUX PEAKIIHM;
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH,  MPUUYUHHO-CIICICTBEHHbIE  CBS3U U
MPOTUBOPEYHST B M3Y4YaeMBIX MpoOIleccaX U SBJICHUSIX; TMpeJiaraTh KPUTEPUU MJIs
BBISIBIICHUS JTUX 3aKOHOMEPHOCTEH W TPOTHUBOPEUUIA; CaMOCTOSITENILHO BBIOMPATH
croco0 permieHust yuyeOHOM 3a7auu (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHUS,
BBHIOMpATh HamOosiee TOAXOASIIUNA C YYETOM CaMOCTOSITENIBHO —BBIJICIIEHHBIX
KPUTEPUEB);

baszosvimu uccnedosamenvckumu oeucmeusmu:

1)  yMeHHEM HCIOJb30BaTh IMOCTaBJICHHBIE BOMPOCHI B  KadyeCTBE
MHCTPYMEHTA MO3HAHUs, a TAaK’KE€ B KQUECTBE OCHOBBI /I (POPMUPOBAHUS TUIIOTE3BI
0 MPOBEPKE MPaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

2)  TpuUOOpEeTEeHHE OIbITA MO TUITAHWPOBAHMIO, OPraHU3alUN U TIPOBEICHHUIO
YYCHUYECKMX OKCIEPUMEHTOB: yMEHHE HaOJIoJaTh 3a XOJOM  IIpoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIUpoBaTh OOOOIICHUS U
BBIBO/JIBI TI0 pe3yJIbTaTaM IPOBEAEHHOTO ONbITA, UCCIAEAOBAHUS, COCTABIISITH OTUET O
MpoJieJIaHHOM padoTe;

Pabomoti ¢ ungpopmayueti:

1)  yMeHHeM BBIOMpATh, AaHAIM3UPOBATH U MHTEPIIPETUPOBATH HH(DOPMAITHIO
Pa3IUYHBIX BUIOB M (HOPM TPEACTABJICHHS, TOJY9aeMYI0 U3 Pa3HbIX HMCTOYHUKOB
(HayYHO-TIOMYJISIpHAS JINTEPATypa XUMUUECKOTO COJIepPKaHUsI, CIIPABOYHbBIC TOCOOMSI,
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pecypchl HTepHETa); KpUTUUECKH OLIEHWBATH NMPOTUBOPEUMBYIO U HEOCTOBEPHYIO
uHpopMaIuio;

2)  yMCHHEM NPUMCHSTH pa3jIMyHbIC METOJABI M 3alpoChl MPH IOMCKE H
otOope nHGOPMAIIKN U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX ISl BBITIOJIHEHUS
y4eOHBIX U IMO3HABATEJBbHBIX 3a]a4 OINPEACIEHHOIO THUIIA; MPUOOpPETEHUE OMbITa B
0o0JlaCTH  HCHOJB30BaHUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJHTYpOH aKTMBHOI'O HCIIOIB30BAHHUS PA3TUYHBIX MOUCKOBBIX CHUCTEM;
CaMOCTOSITENIbHO BbIOHMpaTh ONTUMAJbHYIO (OpMy TpelcTaBieHUs UHPOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu popMaMu rpaduKi U UX KOMOUHAIUSIMH;

3) yMEHHEM WCIOJIb30BaTh W AaHAIU3UPOBATh B TIpoIlecce Y4eOHOU W
HCCIIEIOBATENbCKON JACSITENbHOCTH WH(OPMALMIO O BIUSHUM TPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIeH NMPUPOIHON CPEIbL;

YHuusepcanohvimu KOMMYHUKAMUBHBIMU OCUCTBUAMU:

1)  yMmeHueM 3agaBaTh BONPOCH! (B XOJE AHMANOTa W/WIH JUCKYCCUH) IO
CYLIECTBY 00CYyX/1aeMOi TeMbl, (POpMyIHpPOBaTh CBOU MPEIIOKEHNUS OTHOCUTEIBHO
BBITIOJIHEHUS MTPEJIOKEHHOM 3a/1a4K;

2)  upuoOpeTeHHE OmbITa TPE3CHTAIlMH  PE3YJIbTATOB  BBIMOJHCHUS
XUMHUYECKOTO JKCIEpUMEHTa (Jab0paTOpHOTO OIBbITA, J1a0OpaTOPHOU pPadOTHI MO
HCCJIETIOBAaHHUIO CBOWMCTB BELIECTB, YU€OHOTO MPOEKTA);

3)  3aMHTEPECOBAHHOCTh B COBMECTHOH CO CBEPCTHHKAMHU TO3HABATEIBHOM
U HCCIIEJIOBATENCKON NIEATENHbHOCTH TPHU PEIICHHH BO3HUKAIOIIMX MpoOIeM Ha
OCHOBE yuéTa OOIIMX HMHTEPECOB M COTJIACOBaHUSI MO3UILIMKI (0OCYXIeHHUs, OOMEH
MHEHUSIMH, «MO3TOBBIE  IITYPMBI», KOOPAHWHAIIMS COBMECTHBIX JICHCTBH,
oTpe/ieNieHNe KPUTEPHEB 10 OLIEHKE KauecTBa BHIMIOJIHEHHON paOOTHI U 1. );

Yuusepcanonvimu pe2ynamusHvimu 0eucmeusmu.:

1)  yMeHHEM  CaMOCTOSITEIbHO  ONPENeNATh  LEeNHU  JIeSTEIBHOCTH,
IUIAHUPOBaTh,  OCYLIECTBISITh,  KOHTPOJIMPOBATH W  NpU  HEOOXOIUMOCTHU
KOPPEKTUPOBATh CBOIO JESATEIHHOCTh, BbIOMpATh Hambosee d(PpPeKTuBHBIC CIOCOOBI
perieHuss y4eOHBIX M TI03HABATENBHBIX 3aJlad, CaMOCTOSTEIHHO COCTAaBISATH WIIH
KOPPEKTUPOBATh MPEAJI0KEHHBIA aJITOPUTM JAEHUCTBUU IPU BBINOJHEHUN 3aJaHUAN C
y4€TOM TIOJyYEHUS HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX MU
peakusix; OEHUBAaTh COOTBETCTBHE MTOJIyUEHHOTO pe3yibTaTa 3asBICHHON 11eu;

2)  yMCHHEM UCIOJIb30BaTh M aHAIHM3HPOBATH KOHTEKCTHI, MIPE/IaracMblc B
YCJIOBUM 33/IaHUU.

ChnenunajbHble MeTanpeIMeTHbIE Pe3YJIbTAThI:

° YMEHHE MCIOJIb30BATh COXPAHHBIE AHAIM3aTOPbl B PA3JIMYHBIX BUIAX
nesTenbHOCTH (yueOHO-TI03HABATEIbHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

° MPUMEHATh  3PUTENIbHO-0CSA3aTeNbHbI  cnoco0  oOcienoBaHud |
BOCIIPUATHS;

° YMEHHE II0JIb30BATBCS COBPEMEHHBIMU CpPEIACTBAMU KOMMYHUKALUH,
TU(DIOTEXHUUECKUMHU CPEJICTBAMU, IPUMEHSIEMBIMH B YU€OHOM IPOLIECCE;

° YMEHHE IUIAHUPOBATh NPEAMETHO-IPAKTUYECKUE IEHUCTBUSA C YYETOM

HMCIOHMICTOCA 3pUTCIIbHOTO JHMarHo3a B COOTBCTCTBUHU C IIOCTaBJICHHOM 3anaqe171;
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° YMEHUE TPOSBIATH B KOMMYHUKATUBHOW JESITEIBHOCTH, aJICKBATHBIC
cUTyaIuu, HepepOasibHbIe (POPMBI OOIIICHHS;

° YMEHHUE BECTU CAMOCTOSTEIIbHBIA TOUCK HHPOPMALINY;

° CIOCOOHOCT, K  MpeoOpa3oBaHMIO, COXpaHEHHIO U  Iepejaue
uH(pOpMaIINY, TIOIYYEHHON B pe3ysibTaTe YTCHUS WIN ayJHPOBAHUS;

° CIOCOOHOCTh y4YacTBOBAaTh B PEUEBOM OOIIEHUH, COOIIOAAas HOPMBI
pPEUeBOro ITUKETA, aIeKBATHO UCIIOJIB30BATh )KECTHl U MUMUKY;

° CIOCOOHOCTh OLIEHUBATh CBOIO PeUb C TOYKH 3pEHHUS €€ COJepiKaHus,
A3BIKOBOTO OPOPMIICHUS;

° YMEHHE HaxXOJUTh IPAMMATUYECKHE M PEUEBbIC OIIMOKU, HEIO0YETHI,
UCIIPABIATH UX;

° YMEHHE IJIaHUPOBATh, KOHTPOJIUPOBATH U OLIEHUBAThH YUEOHbIC N1eHCTBUS

C y4€TOM, MMCHOHICTOCA 3PUTCIBbHOIO AWArHo3a B COOTBCTCTBUU C MMOCTaBJICHHOM
3anaqeﬁ " yCJIIOBHAMHU €C PCAJIU3allhH.

IIpeameTHbIE pe3yJIbTATHI
9 kiace

o pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX IMOHSATHI: aTOM, MOJIEKYJA,
XUMUYECKUN AJIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS
YU HEOJHOPOJIHASI), BAJEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs W MOJEKYJSIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJIsI XUMHUYECKOrO dJie-
MEHTa B COCAMHEHHUM, MOJISIpHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJIb,
AIEKTPOOTPUIIATETHLHOCTD, CTEIEHb OKHCIICHUS, ~ XUMHUYECKass  peakiusi,
KJIaccuuKalus peakiuil: peakiuu COCIUHCHUS, PEaKIUu pa3oKEHUs, peaKuu
3aMelIeHus], peakiuu 00- MEHa, PK30- W HHIAOTEPMHUYECKHUE PEaKIUMHU; TEIJIOBOM
adekT peakuuu; AIPO aToMa, IJIEKTPOHHBIA CIIOW aroMa, aToOMHasi OpOUTab,
paguyc aToma, XMMHUYECKas CBs3b, MOJIIPHAs M HEMOJSPHAs KOBAJEHTHAas CBS3b,
MOHHAas CBSI3b, MIOH, KATHOH, aHUOH, PACTBOP, MacCOBAasl J10J1s1 BEIIECTBA (MPOLIEHTHAs
KOHIIEHTpAalusi) B pacTBOPE;

o WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN (CM. II.
) 1 IpUMEHSTH 3TU MOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAICHUN;

o UCIIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJIMKY I COCTaBJICHHS (QopMy
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

) OTIPENICIISITh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHMUSIX;
CTENICHb OKHWCJICHUSI DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX; NPUHAIJICKHOCTD
BEILIECTB K OMpEACIEHHOMY KJIacCy COeIMHEHUN mo ¢GhopmyliaMm; BHI XUMHUUYECKOU
CBsI3U (KOBaJICHTHAsI U UOHHAs) B HEOPTAaHUUECKUX COCTMHEHUSX;

° packpsiBath cmbichn Ilepuommnueckoro 3akona J[. WM. Menneneea:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOJANMUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUECKUX
AJIEMEHTOB OT WX moJiokeHus B llepronnueckoil cucTteme; 3aKOHOB COXPaHEHUS
Macchl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YYE€HHSs, 3aKOHa
ABorazipo; OMUCHIBATH M XapaKTepu3oBaTh Tabmmunyito ¢opmy Ilepuoamdeckoit
CUCTEMbl XMMHMYECKHUX 3JIEMEHTOB: pa3nuyaTh MOHATHUS «TJlaBHas noarpymnma (A-
rpynmna)y u «mnobounas mnoarpynna (b-rpynma)», manbie W OOJbIINE TEPHOIBI;
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COOTHOCUTH 0003HAUYEHMS, KOTOphle UMeloTcs B Tabmuie «l[lepuoanueckas cucrema
xumu4eckux syeMeHToB [I. 1. MenaeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHMsSI aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M 3apsal fapa, oOllee Yucio
AJIEKTPOHOB U PACIIPENETICHUE UX IO AIEKTPOHHBIM CIIOSIM);

o KJIaCCU(PUIMPOBATh XUMUYECKUE HIIEMEHThI; HEOPraHUUECKHUE BEIECTBA;
XUMHUYECKHE peakiuu (10 YUCIy U COCTAaBYy YyYacTBYIOIIMX B PEAKLUU BEILECTB, IO
TerioBoMy hPekTy);

) XapaKTEepHU30BaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEILECTB
pa3IMYHBIX  KJIACCOB, TMOATBEpKIas ONHUCAHHE MPUMEPAMU  MOJEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

o MIPOTHO3MPOBATh  CBOWCTBA BEIIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa; BO3MOXHOCTH MPOTEKAaHUS XMUMHYECKUX IPEBpAIICHHUI B
Pa3INYHBIX YCIOBUSAX;

) BBIUMCIIATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYI0O M MOJBIPHYIO MaccChl
BEIIECTB; MACCOBYIO JIOJII0 XMMHUYECKOIO 3JIEMEHTa MO0 (HOpMyJie COEIUHEHUS;
MacCOBYIO JIOJIO BEIECTBA B PACTBOpE; IMPOBOAWTH PACUETHI 110 YPaBHEHUIO
XUMHUYECKON pEeaKLu;

o OPUMEHATH OCHOBHBIE OIEpalMy MBICIUTENBHOW JEATEIBHOCTH —
aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOLICHHE, CUCTEMATHU3allMIo, KIACCU(PUKALHUIO,
BBISIBJICHUE NTPUYMHHO-CIICACTBEHHBIX CBS3€M — I M3YUYEHUsS CBOWCTB BEILECTB U

XUMUYECKUX PEaKIui; €CTeCTBEHHO-HAyUYHbIC METOJbl MO3HAHUSI — HAOJIOJECHUE,
M3MepeHne, MOJCINPOBaHUE, IKCTICPUMEHT (PEaJIbHBIM U MBICJIICHHBIN ),
° CIEI0BATh MPABWJIAM  TMOJb30BAHUS  XUMHUYECKOM TOCYJAOM U

1abopaTopHbIM 000pyIOBaHMEM, a TaKXe MpaBwiaM OOpalleHHs C BEIIeCTBAMHU B
COOTBETCTBUM C WHCTPYKIHMSIMH TIO BBIMOJTHEHUIO J1a0OPATOPHBIX XUMHUYECKHUX
OMBITOB MO TOJYYEHHID M COOMpPAaHMIO Ta3000pa3HbIX BEIMIECTB (BOAOpPOJA H
KHUCIIOpOJia), NPUIOTOBJICHUIO PAcTBOPOB C ONpPENEIEHHON MaccoBOW Jonei
pacTBOPEHHOIO BEUIECTBA; MJIAHUPOBATh U MPOBOAUTH XMMHUYECKUE IKCIEPHUMEHTHI
[0 PAcIO3HABAHUIO PACTBOPOB IMIEJIOUYEH M KHUCIOT C IOMOIIBI0 HHAWKATOPOB
(;makmyc, henondraaent, METHIOPAHXK U Jp.).

CneunanbHble pe3yJibTaThbl:

. BJIaJICHUE TIPaBUIIaMU 3alIUCH (POPMYIT U CIIEUAIBHBIX 3HAKOB;
. BJIaJICHUE TEXHUKOU MpeoOpazoBaHusi GOpMYIT U BbIpAKEHUI;
. BIIQJICHAE 3PUTEIbHO-OCSI3aTENbHBIM  CIIOCOOOM  OOCieNoBaHUs U

BOCIIPUSITUSL IIBETHBIX WM YEPHO-0€NbIX (KOHTPACTHBIX) pelbedHBIX H300pakeHU
(wumrocTpanui, Tabui, CXeM, MAKETOB, YEPTEKHBIX PUCYHKOB, TPa(HUKOB U T.I1.).
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e Peanm3zauus nporpammsl Bocnutanus. Moay/b «YpouHas 1eATeJIbHOCTbY»

1. lleHHOCTHBIM acmeKT BOCHUTATEIbHOW JesATeNIbHOCTU Ha ypoke B 3akone 00
obOpazoBanuu (1. 2 cT. 2 B pea. enepanproro 3akona ot 31.07.2020 Ne 304-D3) mousitue
«BOCIIMTAHHUE» ONPEIEICHO KaK <«JIeATEeIbHOCTh, HANpAaBJICHHAas Ha pPA3BUTHE JUYHOCTH,
CO3JaHUE YCIIOBUWA JJIsl CAMOONPENETIEHUS MU COLMATM3ALMK OOYyYarOIIMXCS HAa OCHOBE
COLIMOKYJIbTYPHBIX, JYXOBHO-HPABCTBEHHBIX I[EHHOCTEH, OOIICTIPUHITHIX HOPM U IPABHI
noBeneHus...». B Ykasze I[Ipesunenta Poccuiickoit @eaepaunn ot 09.11.2022 Ne 809 «O6
yTBepkAeHUH OCHOB TOCYJAapCTBEHHOM TOJUTUKH IO COXPAHEHUIO U YKPEIUICHUIO
TPAJULUOHHBIX POCCHMCKHUX IyXOBHO-HPAaBCTBEHHBIX IEHHOCTEI» OHU ONPEACIICHBI Kak
HPABCTBEHHBIE OPHEHTHUPHI, KOTOpbie (OPMHUPYIOT MHUPOBO33peHUE TpaxaaH Poccuu,
nepenaTcsl OT MOKOJICHHS K MOKOJICHUIO U JIEKAT B OCHOBE OOIIEPOCCUMCKON IpasKIaHCKON
UACHTUYHOCTU. K HUM OTHOCSTCS XU3Hb, JTIOCTOMHCTBO, MpaBa M CBOOOJBI 4YelIOBEKa,
NaTPUOTU3M, FPAKIAHCTBEHHOCTD, clly>keHrue OTeuecTBY U OTBETCTBEHHOCTD 3a €0 CyAbOy,
BBICOKME HPABCTBEHHBIC HWJICANIbI, KpENKas CEMbs, CO3UJATEIbHBIA TPy, HTPUOPUTET
JYXOBHOTO HaJ MaTepUalbHbIM, TYMaHU3M, MUJIOCEPIINE, CIPABEAIUBOCTh, KOJJIEKTUBU3M,
B3aMMOIIOMOLIb U B3aMMOYBaXEHUE, UCTOPUYECKAS TAMSTh U MPEEMCTBEHHOCTh TOKOJIEHUH,
€IUHCTBO HapoAoB Poccun. TpaauimoHHBIE pOCCHICKHAE TyXOBHO-HPABCTBEHHBIE [IEHHOCTH
O0OBEIUHSIOT HAIly MHOTOHALIMOHAIBHYIO 1 MHOTOKOH()ECCHOHAIBHYIO CTpaHy. IMEHHO OHU
JeXaT B OCHOBE cofeprkKaHus 00pa30BaTENbHON U BOCIUTATENbHOU AEATENBHOCTH, KOTOPYIO
OCYUIECTBJISIET YUYHUTENIb HA YPOKE U BO BHEYPOUHOW JAESITENBHOCTH, LIEJIEBBIE OPUEHTHUPHI
KOTOpPOM H3JIOKEHBl B TMporpaMMme BOCIIMTaHUA, pa3padaTblBA€MON MEJaroru4eckum
KOJUIEKTUBOM IIKOJbl Ha ocHoBe IlpumepHoii pabouelt mnporpammsl BocnuTaHusd. B
nporpaMme BOCHHUTAHHS II€JIEBbIE OPUEHTUPHI KIACCU(DUIIMPOBAHBI 110 HAIPABICHUSIM
BOCIIUTATEIbHOM JEATEIbHOCTH, 3aKperuieHHbIM BOo PI'OCax: rpakIaHCKoe BOCIHUTaHHUE,
[IaTPUOTHYECKOE  BOCIHUTAHHWE, JYXOBHO-HPAaBCTBEHHOE  BOCIMTAHHE, 3CTETHYECKOE
BOCIIUTaHue, (PM3MYECKOE BOCIUTAHUE U (DOPMUPOBAHKE KYJIbTYPHI 3I0POBOT0 00pa3a KU3HU
U 3MOLMOHAJIBHOTO OJIaronoyydus, TPYAOBOE BOCIUTAHHE, HKOJIOTMYECKOE BOCHUTAHHE,
BOCITUTAHNE EHHOCTH HAYYHOTO MO3HAHUS.

2. BocnurarenbHble BO3MOXKHOCTH COJEpKaHMS Y4YeOHbIX MpeamMeToB BocnurarenbHoe
BO3/JCMCTBHE B paMKax YpPOYHOM JEATEIBbHOCTH OKa3bIBAETCA KOMIUIEKCHO: 4epe3
COZEp)KAaHUE TNPEAMETHOTO MATEPHUANIA, YEPE3 INPHUMEHEHUE OIPEAECIEHHBIX METOIOB H
npuéMOB OOyYeHHUs], Yepe3 JIMYHOCTh YUYUTEISA-IPEeIMETHHUKA, Yepe3 atMocepy Ha ypoke.
TOJIBKO COBOKYIHOCTH BCEX OTHUX JJEMEHTOB IO3BOJSET B IOJHOW MEPE pPEaln30BaAThH
BOCHUTATENIbHBIN MTOTEHIIUAT YPOKA.

3. AIropuT™M IPOEKTUPOBAHUS YPOKa C Y4ETOM BOCIIUTATEIBHBIX 3a/1a4

JlelicTBHE yuyHTeJISA HopmaTuBHasi 6a3a, HCTOYHUKH

Bri6paTh TeMy ypoka TemaTtuueckoe nmiIaHUpOBaHUE B pabodeit
IporpaMMe y4eOHOro mpeaMera, Kypca

N3yuutk coaepxraHue Pa6Gouast mporpamma yueOHOTO
MpeJIMETa, Kypca

Br1OpaThs HarnpaBieHHE BOCITUTAHUS, PabGouas mporpamma BocIUTaHUS

KOTOpO€ OyJIeT MPUOPUTETHHIM Ha 0o0pa3zoBaTeIbHONU OpraHu3auu

KOHKPETHOM YPOKE

N3yunTh 11€7I€BBIC OPUSHTUPHI IO Pa6Gouast mporpamma BocmuTaHus

JTAaHHOMY HAIIPaBJICHUIO 00pa3oBaTeIbHOW OpraHu3auu
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Haiity B ipeaMeTHOM conepKaHun
JTUIAKTUYECKUE €AMHUIIBI, KOTOPbIE
OyZyT OKa3bIBaTh BOCIIUTHIBAIOIIEE

BO3IEUCTBUE
B COOTBETCTBHUU C BHIOPAHHBIM
HaOpaBJICHUEM

Pabouas nmporpamma yueb6HOTO
npeamera, kypca, Y MK o npeamery.
Meroanueckue peKOMEHIANN

Omnpenenurtpb, €CTh JIU BO3MOXKXHOCTh
BKJIFOUCHUSI B COACPKAHUE yPOKaA
TEMAaTHUKHU COOBITHI KaJICHIAPHOTO
TUTaHA BOCTUTATEIbHONW pabOThI

KanennapHslil 11aH BOCOUTATENbHOU
padoThI

Omnpenenutpb, €CTh JIU BO3MOXKXHOCTh
paccMOTpPETh Ha YPOKE COJIEpKAHUE,
MPEJIOKEHHOE

B MaTepHaJiaX NPUI0KESHUHN K TaHHBIM
METOJUYECKUM PEKOMEHAAIUSIM

MeTtoaunueckue
pEKOMEH Al H.
CoOcTBEHHBIN
’KU3HEHHBIN OITBIT.
HayuHo-nonynsipHast
JuTeparypa

[Iponymats sanurpad ajst ypoka, «ums
ypoka» (€ciu 3TOT IpUEM
HMCHOJIL3YETCsl MeJarorom)

XynoxecTBeHHass U Ouorpaduyeckas
JUTEepaTypa

Bpi6paTh METOIBI U CpeJICTBA
BOCIHUTAaHUSI, COOTBETCTBYIOIIHE
pELIEHUIO 3a/1a4 BOCHUTAHUS

MCTOI{H‘I@CKI/IC PCKOMCHIAINH.

VY4YeOHUKH IO ITEeJaroruke U METOIUKE
npenogaBaHus NpeaMeTa

CocTaBUTh KOHCIIEKT YPOKa

HpOBCCTI/I YPOK B COOTBETCTBHHU C ITIOCTABJICHHBLIMU HCJIEIMU U 3aa9YaMu

BOCIIMTaHUS

[Tpeanoxxuth yyamuMmcs JoMallHee 3aJaHue TBOPUYECKOro (pedaeKCuBHOrO)
XapakTepa, yCUINBAIOI[ee BOCIUTATEIbHbIE BO3MOXKHOCTH yueOHOM
JIesITeJIbHOCTU (MUHHU-UCCIEIOBAHNUE, IPOEKTHI, 3CCE U MPOYEE)

IloxBecTn UTOTHU ypoKa, MPOBECTH PeICKCUIO
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e 4.IlpumepHbIii MepedyeHb 3JIEMEHTOB MPEIMETHOIO COJEPKAHMS,

O6J'IaI[aIOH_[I/IX BOCIIMTATCIbHBIM ITOTCHLIHWAJIOM

o XMMMUS
T . DJ1eMEeHThI ColeP KaHMs, Jlomunupyiomiee
e
BOCNIUTATEIbHBIM
NOTEHIHAJIOM

BBeieHue Ponb oreuecTBeHHBIX YH4EHBIX [IEHHOCTH

B CTAHOBJICHUH XHUMUYECKOH HAYKH | yayyyoro

— pabotsl M. B. JlJomoHOCOBa, A. TTO3HAHMS;

M. bytneposa, /1. 1. Menneneena IaTPHOTHYECKOE
ATOMBI 3HaKM XUMHUYECKUX LIEHHOCTH
XUMHAYECKUX DJIEMEHTOB U HAy4YHOTO
DJIEMEHTOB MPOUCXOXKIECHUE UX MMO3HAHUS;

Ha3BaHUMU. NaTPUOTUYECKOE

Ilepuonuueckas cucrema

XUMHUYECKHUX AjeMeHToB /. H.

MenneneeBa (pazaudHbie GOPMBbI)
IIpocteie BemecTBa | Ayutorporus. [lonydenne o30Ha. LIEHHOCTH

Posnb 030Ha B atmMocdepe Haten Hay4YHOTO

MJIAHETHI MMO3HAHMUS;

AKOJIOTUYECKOE

CoennHeHUS MaccoBasg 1 00ObeMHas O EHHOCTH
XUMHUYECKUX KOMIIOHEHTa cMecu. PacueTsl HAy4YHOTO
DJIEMEHTOB coAeprKaHUsl IPUMECEN B ChIPHE MMO3HAHUS;

JUIISl YEPHOW METAJLTypPruu TPYJIOBOE
MN3menenus, 3arpsi3HEeHHUE BO3/lyXa, CIOCOOBI €ro I[ICHHOCTH
MPOUCXOAs NpegOoTBpAlllECHUs. Y CUIICHUE HAy4YHOTO
1I1eE C MapHUKOBOTO dddeKTa, pa3pylieHUe | MO3HAHUS;
BEILIECTBaM 030HOBOTI'O CJIOS DKOJIOTUYECKOE
5
PactBopenue. Ponb pacTtBOpOB B ipupozic u B LIEHHOCTH
PactBopsbl. CBOICTBA | )KU3HM 4ejioBeKa. KpyroBopoT BoAbl | HAYYHOTO
pacTBOpPOB B MIPUPOJIE. MMO3HAHUS;
AJIEKTPOJIUTOB 3arpsisHEHUE IPUPOIHBIX BOI. AKOJIOTUYECKOE;

OxpaHa U OYHUCTKA MIPUPOIHBIX rpakJIaHCKOE

BO/I
O61mas XUMHUECKOE 3arpsi3HEHUE LIEHHOCTH
XapaKTEepUCTUKA OKpYKaroleH CpeJibl COEAUHEHUSIMU | HAYYHOT'O
XUMHUYECKUX cepbl (KUCIOTHBIE TOXKIH, MMO3HAHUS;
AJIEMEHTOB 3arpsi3HEHHE BO3ayXa U BOJOEMOB), AKOJIOTUYECKOE

COCOOBI €ro MpeI0TBPAICHUS.

Brnusuue docdar- u HUTpaT
HOHOB Ha POCT M Pa3BUTHE
pacTeHuim
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MeTtajuibl OO6urue ¢pu3nyeckrue CBOMCTBA IEHHOCTH
MmeTayuioB. CruiaBel, MX CBOMCTBA HAay4YHOTO
¥ 3HaueHue. OOI1Ie XUMHUYECKHE MO3HAHUS
CBOMCTBA METAJIOB: PEAKIINHU C
HEeMeTalJlaMH, KHCJIIOTaMH,

COJISIMH.

DJIEKTPOXUMUYECKUN PsiJl
HAIPSKEHUW METAIUIOB. Perenne
AKCIIEPUMEHTAJIBHBIX 3aja4 Ha
pacrno3HaBaHUE U MOJYYCHUE
COCAMHECHUM METaJIJIOB

HemeTtaniabl Kpucranauaeckoe cTpoeHue IIEHHOCTH
HEMETAJJIOB — MPOCTHIX BEIIECTB. HAay4YHOTO
Annorponusi. Duznyueckrue CBOMCTBA | IO3HAHUSA
HeMeTa1oB. OTHOCHUTEIBHOCTD
HOHATHUH «META» U «HEMETAD)

Opranuyueckue XuMus U 310poBbe. JIeKapCTBEHHBIE | IECHHOCTH

BEIIICCTBA npernaparbl U TPOOJIEMEI, HAay4YHOTO
CBsI3aHHBIC MMO3HAHMS,
C UX IIpUMEHEeHHEeM. 3aKOH 0 3amuTre | GopMUpPOBaHUE
npaB NoTpeduTesed. XuMUs U NUIIA. | KyJbTYpPbI

KanopuiiHOCTBb )KHUpPOB, OEIKOB U

YTJICBOJIOB. KOHCCpBaHTBI MU EBBIX

MPOIYKTOB

3710pOBOTO 00Opa3a
JKU3HU

1 DYMOITMOHAITBHOTO
Oyaromnoyuus
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OO0o011eHune
3HAHUU 11O
XUMHUH 32 KypC
OCHOBHOM
IIKOJIBI

XUMHUUYECKHUE BEUIECTBA KaK
CTPOUTEIILHBIE U MOJICJIOYHBIE
Marepualsbl (Mej, MpamMop,
U3BECTHSK, CTEKJIO, IIEMEHT).
XUMHUYECKOE 3arpsA3HECHUE
OKPYKAIOIIEN CPENIbI U €T0
MOCJIEJICTBHUS.

LIEHHOCTH
HAyYHOTO
MO3HAHMUS,
dbopmupoBanue
KYJIbTYPBI
3710pOBOTO 00pas3a
YKU3HHA

[TpoGnembr 6e30macHOTO u
HUCIIOJIB30BAaHUS BEILIECTB U 9SMOIHNOHAJIBbHOTO
XUMHUYECKUX PEAKIIUN OJ1aronosyyus;

B IIOBCEJTHEBHOM >KU3HU. ACTETHYCCKOC

TokcuuHbIE, TOPIOYHE U
B3PBIBOOIIACHBIE BEIIECTBA.
beITOBasg XuMH4YeCcKass rpaMOTHOCTD

5. Coucku TeM A1l 00CYKAeHUs ¢ 0O0yUaroIIMMHUCS Ha YpOKax

IIpeamer IIpuMepHBbIe TeMBbI U1 00CYKICHUS
IIpeamer IIpuMepHBbIe TeMBbI VI 00CYKICHUS
Xumus. KakoBbI nepcneKTUBBI KIOHUPOBAHUS U TEHOTEPAITNU ?

buonorus

(6uosiorusi) Bo3MOYHBI JIM ONIBITHI HA YEJIOBEKE U Ha
YKUBOTHBIX? (OHOIOTHS)

B yem cocTouT OomacHOCTh MEpeHoca r€HOB U3 T€HETUYECKU
MOJIUDUITUPOBAHHBIX OPTAHU3MOB B IPUPOJIHBIE
AKOCUCTEMBI? (OUOJIOTHSI)

B uem cocrout npobisiema GuoTeppopusMa U UCHOJIb30BaHUS
ouoopyxusi? (Onosaorus)

OTryeckue mpoOIeMbl UCITOJIb30BaHUS T€HOB YEJIOBEKA B APYTUX
opranu3zMax. YenoBek — 1apb Opupoibi?

Hcnons3oBanue >KUBOTHBIX JIJISI OTIBITOB: HAy4YHAs
HEO00XO0AUMOCTbh UJIU KECTOKOCTh JItoAeh? (OUOoIoTHs)

Kak ymydmmThs Ka4eCTBO MUTHEBOUW BOJIBI B MIKOJIC U JToMa?
(xXummust)

XUMHUYECKUN COCTaB MOMYJISIPHBIX JETCKUX HAITUTKOB U
MPOOJIEMBI 3JTOPOBBS (XUMUSI)
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TEMATHYECKOE IINTAHUPOBAHMUME 110 ITPEIMETY «XUMMU S

Bcero 136 4., u3 HUX 7 4. — pe3epBHOE BpeMs
9 kJ1ace

(2 4. B Hef1e 110, BCEro 68 4., U3 HUX 3 4. — pe3epBHOE BpeMsi)

Pasznennt
NMPOrpamMmbil,
H KOJIMYEeCTBO
4aCcoB, 0TBOJIUMOE
HA UX U3Y4YeHHUe

OcHOBHOE coep:KaHue

OcHoBHBIE BUbI 1eITEJIbHOCTH 00y4AKOIUXCS

[TepBoHayanbHbIE
XAMHUYECKUE
TTOHSATHUS.

[Ipeqmer xumuu. Ponp XUMHUM B KU3HHU
yenoBeka. Tema w  BemecTtBa. Dusnueckne
CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSIHHE
BEIIECTB.

[TonsiTue 0 MeTrodax MO3HAHUS B XUMMH.
XuMHus B cCUCTEME HayK. YucTble BellecTBa U
cMecu. CriocoObI pa3/iesIeHHs] CMECEeH.

ATOMBI W MOJEKYJbl.  XHUMHYECKHE
a7eMeHThl. CUMBOJIBI XUMHUUYECKUX 3JIEMEHTOB.
IIpocTthie W CHOXHBIE BellecTBA. ATOMHO-
MOJICKYJIIPHOE YUEHHUE.

Xumuueckass  Gopmyna.  BameHTHOCTB
aTOMOB  XMMHYECKMX  JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BEILIECTB.
OtHOCuTENbHAs aTOMHast Mmacca.
OtHOCUTENbHAS MOJICKYJIsIpHas Mmacca.
MaccoBass 10751 XUMHUYECKOTO »JJIEMEHTa B
COEJIMHECHUMU.

du3nyeckue M XUMHYECKHME SIBICHMUS.

PaCKpBIBaTh CMBICI U3Y9aeMbIX TTOHSITHH;
pPacKphIBaTh POJIb XUMUU B TPUPOJIC U KUZHH
YEJI0BEKa, €€ CBA3b C IPYIrUMU HAyKaMu;
pasnuyaTh YHCTBIC BEIIeCTBA U
OJTHOPOJHBIC W HEOJHOPOIHBIE CMECH;
pasznuyaTh GU3HMIECKHEC U XUMUUICCKUE SIBIICHUS,
OTpEENATh MPU3HAKA XUMHUYECKUX PEaKINi U
YCIJIOBUSI KX TTPOTEKAHMUS;

CJIEIOBATh MPaBUJIaM IMMOJIb30BAHUSI XUMHUECKON
MoCcyJ1Ioil 1 1abopaTOpHBIM O0OpYJAOBaHHEM, a
TaK)Ke IMpaBuUjiaM OOpaIICHHUS C XUMHUYECKUMH
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIUSAMH
10 BBITTOJTHEHUIO TTPAKTUYECKUX padoT;
MJIAHUPOBATh M TPOBOAUTH  XUMHUYCCKUU
DKCIIEPUMEHT TI0 M3YYCHUIO M OIHCAHUIO
(U3MYeCKMX CBOMCTB  BEIECTB, CIIOCOOOB
pa3IeJICHUs] CMECEU BEILIECTB;

MPUMEHATh  €CTECTBEHHO-HAYYHBIC  METO/IbI
mo3HaHuss (B TOM 4YHCIE€  HAONIOJCHMHE,

cMecH;
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XUMUYECKass peakuus U €€ MpHU3HaKu. 3aKOH
COXpAaHEHHUS MAacCChl BEIIECTB. XHUMHYECKHE
ypaBHeHus.  Knaccudukamuss — XUMHUYECKUX
peaxkuui (coenuueHnus, pa3okKeHus,
3aMelieHus, 0OMeHa).

XUMHYECKUH JKCIEPUMEHT: 3HAKOMCTBO C
XUMHUYECKON MOCYA0W, C IPaBUIAMH padOTHI B
nabopaTopur W nOpuéMamMu OOpalleHus ¢
71a00paTOpHBIM O0OPYJOBAHUEM; H3Y4YEHUE U
onuvcaHue (U3MYECKUX CBOMCTB 0Opa3IoB
HEOPraHMYEeCKUX  BELIECTB;  HAOJII0JEHUE
dbu3nyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa,
pacThpaHue caxapa B CTYNKe, KHUIIEHHE W
KOHJICHCAIUsI BOJIbI) U XUMHUYECKUX (TOpeHHE
CBEUM, MPOKAIMBAHWE MEIHOM MPOBOJIOKH,
B3aUMOJICCTBUE Me€JIa C KUCJIOTOW) SIBJIICHUU,
HAOJMIOJIEHWe W ONHUCAaHUWEe  IPU3HAKOB
IPOTEKAHUS XUMUYECKUX peakuui
(pa3noxkeHue caxapa, B3aMMOJECHCTBHE CEPHOM
KHC JIOTBI C XJOPUAOM Oapusi, pa3ioxKeHue
ruapokcuga  meau(Ill) mpum  HarpeBanuw,
B3aMMOJICCTBHE >Kejle3a C PacTBOPOM COJIU
Menu(Il)); wuzydenme cnocoOOB paszaeiaeHus
cMmecel (C MOMOIIbI0 MarHuTa, (PUIbTPOBaHUE,
BbINIapUBaHUE, TUCTUIUISIMUS, XpoMaTorpadusi),
IIPOBEICHUE OYMCTKM IOBAapEeHHOW  COJIM;
HAOJIIOJICHUE W ONHCAaHWE  Pe3yJIbTaToB
IIPOBEJICHMS] ONBITA, WILTFOCTPUPYIOIIETO 3aKOH
COXpPAaHEHUs1 MacChl; CO3JaHUE  MoJenei

MOJICJIUPOBAHUE, DJKCIEPUMEHT) W OCHOBHBIC
orepanuu MBICIIUTETILHON ~ JeSITEeNBHOCTU
(cpaBHeHue, KiaccuuKkaius) I HU3YyUYCHHS
BEIIIECTB U XUMUYECKUX PEaAKIIHii;

pPacKphIBaTh CMBICI U3Y4YaeMbIX TMOHATUA H
3aKOHOB W TPUMEHSATh O3TU TOHATHS TpU
OMMMCAaHWUM  CBOWCTB  BEMIECTB H  HX
IIPEBPAILECHUN;

paznudaTh GU3NIECKUE U XUMUICCKUE SBIICHHUSI,
OOBSACHAThP WX CYIOIHOCTh C TOYKH 3PCHUS
aTOMHO-MOJICKYJIIPHOTO YUCHUS;

OTPENEIATh TPU3HAKKM XUMHUYCCKUX PEaKIINi,
YCIIOBUSI UX TTPOTEKAHUS;

OOBSCHATD CYIIIHOCTh (bu3nUecKux u
XUMHUYECKUX SIBIICHUN C TOYKHU 3PEHUSI aTOMHO-
MOJIEKYJIIPHOTO yUEHUS,

KJIacCU(PUIMPOBaTh XUMHYECKHE peakiuuu (1o
YUCIIy U COCTaBy  pearupymoimx U
00pa3yroIIUXCs BEIIECTB);

COCTaBJIATh (HOPMYJIbI OMHAPHBIX BEIIECTB IO
BAJICHTHOCTH W OMNPEICIATh BAJICHTHOCTH TIO
dhopmyiam BElIECTB;

paccTaBisTh KOI(DPUIMEHTHI B ypaBHEHUSX
XUMHYECKUX PEaKIUN;

CJIEIOBATh MPABHJIaM ITOJIb30BAHUS XUMHYCCKOU
MoCy/Ioil 1 J1abopaTOpHBIM 00OpYJAOBaHHEM, a
TaK)Xe MpaBWIaM OOpaIleHusi C BEIIECTBAMU B
COOTBETCTBUH C WHCTPYKITUSIMU o
BBITIOJIHEHUIO ~ JTAOOPATOPHBIX ~ XMMHYECKUX
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MOJIEKY (IIapOCTEP>KHEBBIX ).
IIpakTHyeckune padoOTHI:

Ne 1. IlpaBuma pabGoTsl B sabopatopuu u
npuéMbl  oOpamieHusi ¢ J1ab0opaTOPHBIM
000py/TI0BaHUEM.

Ne 2. Pa3znmenenue cmecedt (Ha mnpuMepe

OUYMCTKH MOBAPEHHOM COJIN).

Bopruunciaenus:

® OTHOCHUTEIBHOU
BEIIIECTB;

® MacCOBOM J0JIU XMMUYECKOTO 3JIEMEHTA 110
dbopmylie COeTMHEHMS.

MOJIEKYJIIPHOM  MacChl

OIIBITOB;
UCIOJIb30BaTh IPU  BBIIOJHEHUM  Y4E€OHBIX
3aJlaHAd M B TIPOLECCE HCCIEA0BATEIBCKON
JEATEIbHOCTH

HAy4YHO-TIOMYJISIPHYIO JIUTEPATYPY XUMHUUYECKOIO
COJlep KaHMs, CIPABOYHBIE MAaTEPUAJIBI, PECYPCHI
cetu «IHTEpHETY;

BBICTpaWBaTh pPa3BEPHYTHIC IHCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOM Ha MH(OpMALUIO U3
y4eOHMKa ¥  COPAaBOYHBIX  MaTepUaloB,
I'PaMOTHO HCIIOIb30BaTh W3YYEHHBIN
MTOHATUMHBIN anmnapar Kypca XUMHUU.

Baxueiinme
MPEICTABUTEIIN
HEOPraHUYECKHUX
BEIIICCTB.

Bo3nyx — cmech razos. CoctaB Bo3ayxa.
Kucnopog — »iaeMeHT U mpocToe BEIIeCTBO.
Haxoxxnenue ~ kuciaopojma B MPHUPOJIE,
dbu3uYecKre 1 XUMUYECKHE CBOMCTBA (peaKIuu
ropenusi). Okcunbl. [IpuMenenue kuciopona.
Crioco6b1 MOJTY4CHUS KHCIopoaa B
naboparopuu u MPOMBIILJIEHHOCTH.
Kpyrosopor kuciopoaa B npupoge. O30H —
AIJIOTPOTTHAS MOAU(DUKAITIS KUCIOPOA.

TennoBo#t 3(PekT XUMHUUECKON peakiuuy,
TEPMOXHMUYECKHE  YpaBHEHHUSA, 0JK30- U
SHAOTEPMUYECKHAE PEaKIUU. TOTUIMBO: yroJib U
MeTaH. 3arps3HEHHE BO3/AyXa, YCHJICHUE
MMapHUKOBOTO abdexra, paspyuieHue
030HOBOTO CJIOSI.

Boaopoa — 31eMeHT 1 pocToe BEIIECTBO.
Haxoxnenue BOJIOpOJIa B OpUpoJIE,

pacKpbIBaTh CMBICI H3y4aeMbIX TMOHIATHUH U
IMPUMEHSTh 3TU MOHATUS NPHU ONMUCAHUU CBONCTB
BEILECTB U UX NPEBPALICHUN;

XapaKTepHU30BaTh (OMKCHIBATH) COCTAB BO3/yXa,
duznyeckue " XUMUYECKUE CBOMCTBA
KHCJIOpPOJA, CIIOCOOBI ero MOJTyYEHUS,
OpPUMEHEHUE W 3HAYEHHE B IMPHUPOJE U KU3HU
YeJI0BEKa;

CpPaBHUBATh PEAKUUU TOPEHUS U MEMJIEHHOTO
OKHUCJICHUS;

coOupaTh MpUOOpPHI ISl MOIYYEHHUSI KUCIOpOo1a
(BBITECHEHHEM BOJBI U BO3AYyXa);

pPacno3HaBaTh ONBITHBIM ITyTEM KHCIOPOJ;
UCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIMKY IS
coctaBiieHUs] (GOpMyJT BEUIECTB, MOJIEKYJSPHBIX
YPaBHEHUN XHMHUYECKUX PEAKIUUA C y4aCTUEM
KHCJIOPOJA;
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duznueckue W XUMHUYECKHE  CBOMCTBA,
npUMEHEHHUE, Coco0bl moayyeHus. Kuciorer u
COJIH.

KomnuectBo BemectBa. Monb. MousipHast
Macca. 3akoH ABOrajpo.

Monspasiii 00bE€M Ta30B. Pacuérel 1o
XUMHUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbBL. Boma kak
pactBoputenb. PactBopel. HacellieHHbIE 1
HEHACBIILICHHBIE PACTBOPBL. Pacmeopumocmus
sewjecme 6 6ode. MaccoBasi J0Js1 BEIIECTBA B
pactBope. XMMHWYECKHME CBOWCTBA  BOJBI.
OcHoBanusi. Ponb pacTBOpoB B MpUPOJAE U B
XKU3HU 4eloBeka. KpyroBopor Boabsl B
npupojie. 3arps3HEHHE NPUPOJIHBIX  BOJ.
OxpaHa ¥ O4YHUCTKA NPUPOJHBIX BOJI.

Knaccuduxarus HEOPTaHUYECKHUX
COCTMHEHUH. Oxcunpl. Kiaccuduxanus
OKCH/JIOB: coJjieo0pasyronue (OCHOBHBIE,
KHUCJIOTHBIE, amdoTtepHbIe) 151
HecosieoOpaszyromue. HomenknaTypa OKCHUIIOB
(MexxmyHapoHas 151 TpUBHUAJIbHAS).
dusznyeckue U XUMHYECKHE  CBOMCTBa
okcuaoB. [lomydyeHrne OKCUIoB.

OcnoBanusi. Knaccudukanus ocHOBaHUI:
mEIOYA W HEPaCTBOPUMBIE  OCHOBAHUS.
HomMmenknaTypa ocHOBaHMI (MEXKIyHApOIHAS U
TpuBHasibHas). Dusznueckue M XUMHUYECKHE
CBONMCTBA OCHOBaHUU. [lonydyeHne OCHOBaHUN.

O0OBACHATH CYITHOCTDb 3KOJIOTHYCCKUX HpO6J’ICM,
CBA3aHHBIX C 3arpsA3HCHUCM BO31yXaA,

CJICO0BaTh IIpaBUJIaM Oe3omacHoM pa6OTI>I B
J'Ia60paT0pI/II/I IIpU HUCIIOJIb30BAHUN XUMHUYECKOM
IMOoCyAbl U O60py,Z[OBaHI/Ifl, d TAKXKC IIpaBHIIaM
O6paHI€HI/ISI C TOPHOYHMMH BCIICCTBAMU B 6I>ITy;
INIAHUPOBAThL M OCYIICCTBIIATL Ha IIPAKTHUKC

XUMHYECKHE 3KCIEPUMEHTHI, MIPOBOJUTH
HaOII0/ICHUSI, JIeJlaTh BBIBOJBI IO pe3yJibTaTam
3KCIIEpUMEHTA;

pacKpbIBaTh CMBICI HM3y4ae€MbIX TOHATHA H
OPUMEHSTH 3TU MOHATUA NPU ONKUCAHUU CBOMCTB
BEILECTB U UX MPEBPALICHUN;

XapaKkTepu30BaTh (OMUCHIBATH) (U3UYECKUE U
XUMHUYECKHE CBOMCTBA BOJOPOJA, CIIOCOOBI €ro
NOJIy4ECHMs], IPUMEHEHHE;

cobupaTh IprOOP 715 TOTYYESHHS BOJIOPOIA;
UCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS
cocTaBiieHUs] (OpMyJT BEUIECTB, MOJIEKYJSPHbBIX
YPABHEHUM XWMHYECKHX PEAKIHM C y4aCTHUEM
BOJOPOJA;

clieloBaTh MpaBwiiaM Oe30MacHOM padoThl B
7a00paTOpUu MPHU UCHOJb30BAHUM XUMHUYECKOU
nocyabl U O0OpYyAOBaHMS, a TaKXe IMpaBUiIaM
oOpalnieHus ¢ roproYMMH BEIIECTBAMU B OBITY;
IUIAHUPOBAaTh W OCYIIECTBISATH HA IPAKTHKE
XUMUYECKUE JKCIIEPUMEHTHI, IPOBOJUTH
HaAOJIOICHUS, JIeNIaTh BBIBOJBI MO pe3yJIbTaTam
JKCIIEPUMEHTA;
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KuciaoTsl. Knaccuduxanus KHUCJIOT.
Homenknatypa kuciaor (MeXIyHapoJaHas W
TpuBHaJbHas). PU3MYECKHE U XHUMHUYECKHUE
CBOMCTBA KHUCJIOT. Psiji aKTUBHOCTH METAJIOB
H. H. bekerosa. 1o iydyenne KUCior.

Counn. Howmenxkiatypa coJeun
(MeXIyHapOoHasl U TPUBHAJIbHAS).

dOU3UYECKUe W XUMHYECKHE CBOMCTBA
conen. [Tomyuenue coinei.

['eHeTnyeckasi CBSI3b MEXKIAY Kllaccamu
HEOPraHUYECKUX COCTUHEHUM.

XuMHYECKHI JKCIEPUMEHT: KauyeCTBEHHOE
ONpEZCTICHUE  COJIEp)KaHUA  KHUCJIopoJa B
BO3YXE; MOJy4YECHUE, cobupanue,
pacmo3HaBaHWE W HU3YyYCHHUE CBOICTB
KHCJIOpOJa; HaOIIOJCHUE  B3aMMOJICHCTBUS
BEIIECTB C  KHUCJIOPOJOM U  YCJIOBHS
BO3BHHKHOBEHUS W MPEKpAIICHUS TOPECHUS
(mokapa);  O3HaKOMJICHHE C  oOpasnamu
OKCHUJIOB M OMHCAHWE MX CBOMCTB; MOJIy4EHUE,
coOupaHue, paclo3HaBaHUE U  HU3YUYCHHUE
CBOMCTB BOJIOpO/ia (TOPEHUE); B3aUMOACICTBUE
Bojioposia ¢ okcugom wmeau(Il) (Bo3MoxkHO
HCTIOJIb30BaHUE BUJICOMATEPUAIIOB);
HaOJI0/IeHHEe 00pa3IloB BEIECTB KOJUYECTBOM
1 Moib, WHcClIeIOBaHHE  OCOOCHHOCTEH
pacTBOPEHUS BEIIICCTB c pa3IuyHOM
PacTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C
OIPEICTIEHHOMN MacCOBOM JOJIeH

y4acTBOBaTh B COBMECTHOM paboTe B rpyIire
pacKpbIBaTh CMBICI H3yYaeMbIX TMOHITHUH U
INPUMEHSTh ATU TOHATHS, a TaKKE€ H3yUYCHHBIC
3aKOHBl W TEOpUM ISl PEUICHUS PACUYETHBIX
3aj1ad;

BBIUUCIISITH ~ MOJIIPHYIO ~ MAacCcy  BEILECTB;
KOJIMYECTBO BeIIEeCTBA, OOBEM Trasza, Maccy
BEIIIECTBA;

MPOBOJIUTH PacUEThI 1o YpaBHEHUSIM
XUMUYECKUX PpEaKIUi: KOIUYecTBa, O00BEMA,
MAaCChl BEIIECTBA MO HW3BECTHOMY KOJUYECTBY,
00bEMY, Macce peareHTOB WM HPOIYyKTOB
peakuuu;

BBICTpaMBaTh pPa3BEPHYTHIE IHUCbMEHHBIE U
YCTHBIE OTBETHI C OMOPON Ha MHQPOPMAIUIO U3
y4yeOHHKa ¥ CIIPABOYHBIX MAaTepUajIoB, TPaMOTHO
VICIIOJIB30BaTh U3YYEHHBIN ITOHATUMHBIN armapar
Kypca XMMUH;

pacKpbIBaTh CMBICI H3y4yaeMbIX TMOHITHUH U
MPUMEHSITh 9TU MOHSTHUS MPU OMUCAHUU CBONCTB
BEILIECTB U UX NPEBPAIICHUM;

XapakTepru3oBaTh (U3UYECKUE U XUMHUUYECKHUE
CBOMCTBAa BOJIbI, €€ POJIb KaK pPacTBOPUTEINS B
MPUPOJIHBIX TIPOIIeCcCax;

COCTaBJIATh YPABHEHUSI XUMUYECKUX PEaKIHM C
Y4aCTHEM BO/IbI;

OOBSCHATH CYIIHOCTb DKOJIOTHYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpsi3HCHHEM MPHUPOJHBIX BOJ,
CroCcOObI OYUCTKU BOJBI OT MPUMECEH, MEPHI 1O
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PacTBOPEHHOIO BEUIECTBA; B3aUMOJICHCTBUE
BOABl C MeTa/UlaMd (HAaTpUEM U KaJbI[UEM)
(BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); OIpEIESIEHUEe PacTBOPOB
KHCJIOT U LIEI0YEH C MOMOUIBI0 UHANKATOPOB;
UCCJIeIOBAHUE  O0Opa3lOB  HEOPTaHUYECKUX
BEIIIECTB PAa3JIMYHBIX KJIACCOB; HAOIIOJICHHE
M3MEHEHHS OKPACKU MHJUKATOPOB B PacTBOpax
KHUCJIOT U IIEJI0YEH; N3y4yeHUEe B3auMOICUCTBUS
okcuga wmeau(Il) ¢ pactBopom  cepHoOI
KUCJIOTBI, KHCIOT C MeTalUlaMU, pPEaKIHui
HEUTpanu3anuu; MOJIy4YeHHE HEPACTBOPUMBIX
OCHOBaHHUM, BBITECHEHHME OJIHOTO MeTailia
IpYyTMM W3  pacTBopa  COJIM;  PEILICHHE
ADKCIEPUMEHTAIbHBIX ~ 3a7a4 10  TEMeE
«BaxHeiimue KJIaCChl HEOPTaHUYECKHUX
COCIMHEHUI.

IIpakTnueckune padoThI:

Ne 3. Tlonmyuyenue u cobupaHue KHUCIOPOJA,
W3y4YE€HUE €TO CBOMCTB.

Ne 4. Tlonyuenwe u coOupaHue BOAOPOJA,
W3y4YE€HUE €TO CBOMCTB.

No 5. IlpuroroBiieHue  pacTBOpOB €
ONPENEIIEHHON MaccOBOM TOJIEN
PAacCTBOPEHHOTO BELIECTBA.

No 6. PelieHue skcrnepuMeHTaIbHBIX 3a7a4 I10
TeMe «OCHOBHBIE KJIacChl HEOPTraHUYECKHUX
COCIMHEHUI.

Bobluunciaenus:

OXpaHC BOJ OT 3arpA3HCHHUA,
INIAaHUPOBATh W OCYIICCTBJIATL HA IIPAKTHKC

XUMHUYCCKHUC OKCIICPUMCHTHI, IMPOBOAUTD
Ha6J'HOI[eHI/IH, ACJIaTb BBIBOABI IIO PEC3yJIbTaTaM
OKCIICPUMCHTA,

CJIeIoBaTh MpaBuiiaM Oe30MacHOM paboThl B
7a00paTOpUU MPHU KCIOJI30BAHUU XUMHUYECKON
MIOCY/IbI U 000PYI0BaHMUSI,;

MPOBOAUTh  BBIUKUCICHUS C IPUMEHEHUEM
MOHSATUSI ~ «MaccoBas  JIOJs  BeElIecTBa B
pacTBopey;

KJIaccu(pUIUPOBATh HM3ydaeMbI€ BEIIECTBA IIO
COCTaBY M CBOMCTBaM;

COCTAaBJISITH  (POPMYJIBI  OKCHJIOB,  KHUCJIOT,
OCHOBaHW, COJIeW M Ha3blBaTh MUX IO
MEKTyHApPOIHOW HOMEHKJIATYPE;
MIPOTHO3UPOBATh CBOWMCTBA BEILIECTB HA OCHOBE
o0IMX  XMMHUYECKHX CBOMCTB  HW3YYEHHBIX
KJIACCOB/TPYNI  BEHIECTB, K KOTOPHIM OHHU
OTHOCSITCS;

COCTaBJISATh MOJICKYJISIPHBIC ypaBHEHHUS
peakiui,  WUIIOCTPUPYIOIIUX  XUMHUYECKHUE
CBOMCTBA U CHOCOOBI TIOJYYEHHUSI BEIIECTB
U3YUYEHHBIX KJIACCOB/TPYIIIL, a TaKkKe
MOATBEPKAAIONIUX TE€HETUYECKYI0 B3aHMOCBSI3h
MEXKy HUMU;

MPOU3BOJIUTh BBIYUCIEHUS IO YpPaBHEHUSIM
XAMUYECKHUX PEAKIINM;

IJIAHUPOBATh M OCYIIECTBISAITh HA MPAKTUKE
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® MOJICKYJISIPHOM MacChl BEIIECTBA Ha OCHOBE
aTOMHOM MacChl XUMHUYECKHUX DJIEMEHTOB;

® MOJICKYJISIPHON MaccChl KMCJIOpOJa U 030Ha
Ha OCHOBE aTOMHOH MacChl XHMHYECKOTO
DJIEMEHTA;

® 00BEMa, KOJIMYECTBA BEIISCTBA ra3a 1o €ro
W3BECTHOMY KOJIMYECTBY BEIIECTBA WU
00BEMY;

® 00BEMOB ra30B MO YPAaBHEHUIO PEAKIMU Ha
OCHOBE 3aKOHa OOBEMHBIX OTHOIICHUH
ra3osB;

® C UCIOJB30BAaHHEM IIOHATHS «MaccoBas
JIOJIs1 BEIIECTBA B PACTBOPEY;

® [10 YPaBHEHUSIM XUMHUYECKUX PEAKIIUH.

XUMHUYCCKHUC OKCIICPUMCHTHI, IMPpOBOAUTH
Ha6J'IIOI[eHI/IH, ACJIaTb BBIBOJABI IIO PEC3yJIbTaTaM
OKCIICPUMCHTA,

cle/oBaTh MpaBuiaM Oe3omacHOM paboThl B
7a00paTOpUU TPH HCIOIb30BAHUM XUMHUYECKOU
MOCY/Ibl 1 000PYAOBaHUS;

WCIIOJB30BaTh TMPU  BBIMIOJIHEHUU  YYEOHBIX
3aJJaHMM W B MPOLECCE HCCIEAOBATEIBCKOMN
JNEATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
XHUMHUYECKOTO COAEpKaHMUs, CIIPaBOYHBIC
MaTepuaibl, pecypcol ceTu «MHTEpHETY;
BBICTPaUBaTh Pa3BEPHYTHIC MUCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOH Ha MHOOPMALIUIO U3
y4eOHHMKA M CIIPAaBOYHBIX MaTEPHAIOB, TPaMOTHO
HCTIOJIb30BATh U3YUYCHHBIN MMOHATUMHBINA armapar
Kypca XMMHU.

[Tepuoauueckuii
3aKOH 1
[lepnognueckas
cucrTema
XUMHYCCKUX
anemeHnToB /[l. W.
Menneneena.
Crpoenue aToMOB.
XuMuyecKas
CBSI3b.
OKuCIUTENBHO-
BOCCTaHOBUTEIbHbI
€ peaKIuu

ITepBbie MMONBITKHU KJaccupuKaIum
XAMUYECKUX BJIEMEHTOB. lloHsTHE O rpynmax
CXOJTHBIX DJIEMEHTOB (1IenovHbIe u

IETOYHO3EMENIBHBIE ~ METaJUIbl,  TaJOTCHBI,
WHEpPTHBIE  Ta3bl).  JJEMEHThl, KOTOpPHIC
o0pazyroT amdoTtepHbie OKCHU/IbI u
TUJPOKCHUIBI.

Ilepuonnueckuin 3akoH. Ilepuonnueckas
cucreMa Xumuueckux oanemeHtoB . W
Menpeneena. Koportkonepuoanas 51
JUTMHHOTIepUOoaHas  ¢opMmbl  [lepuognyeckoit
CHUCTEMBbl XHMMHYECKHUX »jemeHToB J[. HU.
Menpeneena. [Tepronbl 51 IPYNIBIL.

pacKpbIBaTh CMBICI IEPUOIUYECKOTO 3aKOHA,
NOHMMAaTh  CYUIECTBOBAHME  IEPUOJUYECKOM
3aBHCHMOCTH CBOWCTB XMMHUYECKHX JIJIEMEHTOB
(u3MeHeHue paanycoB aTOMOB u
AIIEKTPOOTPHUIIATETILHOCTH) U UX COCAMHEHUN OT
MOJIOKEHUSI B TIEPUOAMYECKON CcHUCTEME W
CTPOCHHSI aTOMa;

yCTaHABIMBAaTh CBSI3b MEXIY TOJOXKECHUEM
JJIEeMEHTa B  [EPUOJUYECKONH  CUCTEME W
CTPOCHHEM €ro aroma (cocTaB W 3apsn spa,
oOI11ee YMuCIo 3JIEKTPOHOB UM paclipe/iesieHHe UX
10 3JIEKTPOHHBIM CJIOSIM);

POTHO3UPOBATh XapaKTep HW3MEHEHUs CBOMCTB
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@U3NYECKU CMBICII TOPSAKOBOIO HOMEpA,
HOMEPOB NEPUOJA U TPYMIIBI JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX SIIEP.
N3oTomsl. DJIEKTPOHBI. Ctpoenue
AJIIEKTPOHHBIX O000JIOYEK aTOMOB MepBbiX 20
XUMHYECKUX  3nemMeHToB  Ilepuoamueckoii
cucremsl [[. . MenneneeBa. XapakTepucTUKa
XMMHUYECKOTO JIEMEHTA IO €ro IMOJOXKEHUIO B
[Tepnoanueckoii cucreme [1. 1. Menaeneena.

3aKOHOMEPHOCTH  HM3MEHEHHS  pajauyca
aTOMOB XUMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB
no rpynmaMm H  IepuojaMm.  3HA4YEHUe
Ilepuonnueckoro 3akoHa u llepuoanueckon
CUCTEMBl  XUMHUYECKHUX  DJIEMEHTOB IS
pa3BuTHs HayKu U npakTuku. /1. 1. Mennenees
— Y4€HBIN U IPaXKJaHNH.

XUMHYecKas CBSI3b. KoBasieaTHasa
(monstpHas u HETIOJISIpHAs ) CBA3b.
DIIEKTPOOTPULIATEIILHOCTD XUMHUUYECKUX

aneMeHTOB. MoHHas CBS3b.

Crenenp  okuciaeHusd.  OKHUCIUTEIBHO-
BOCCTAHOBHUTENbHbIE  peakuuu.  [Iporeccsl
OKHCJICHUS U BOCCTAaHOBJICHHUS. OKUCIUTEIN U
BOCCTAHOBUTCIIH.

XuMHu4yecKum IKCIEePUMEHT: H3y4YEHUE
00pa3IoB BEIICCTB METAJNIOB M HEMETAJIJIOB;
B3aUMOJICCTBUE  THAPOKCHJA  IIMHKA C
pacTBOpaMU KHCJIOT W IIEJIOYEH; MPOBEICHUE

AJIEMEHTOB M MX COCIUHEHUW MO TpylmaMm Hu
nepuosiam Ileproinueckoi CUCTEMBI;
XapaKTEePU30BaTh XUMHYECKHE 3JIEMEHTHI
MIEPBBIX TPEX MEPUOAOB, KM, KAIbIUSA MO HX
noJsioxkeHuto B Ilepunogmueckon cucreme [l; U;
Menaeneena;

clenoBaTh TMpaBujaM Oe30macHO paboTHl B
nabopaTopuy TIPU UCTOJb30BAaHUN XHMHYECKOM
MOCYJIbl U 000PYI0BaHUS;

BBICTpauBaTh PpPa3BEPHYTbIE MUCBMEHHBIE U
YCTHBIE OTBETHI C OMOpPON Ha WMHGOpPMALUIO U3
y4eOHUKA U CIIPaBOYHBIX MaTepHaIoB, TPaMOTHO
HCIIOJIb30BAaTh U3YUYCHHBIN ITOHATUMHBIN armnapar
Kypca XUMHUU;

PACKpBIBATh CMBICI U3yYaEMBbIX TTOHATHIH;
OnpeAeisiTh  BHJ  XUMHYECKOM  CBSI3M B
COCIUHCHMU,

ONpPEAEsATh CTEIEHb OKUCJICHUS XHWMHYECKOTO
aJIeMEHTAa 10 (hOpPMYJIe €T0 COSTMHEHNS,
OTIPENICTIATH JIEMEHT (BEIIECTBO) — OKHUCIUTEIb
1 3JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIb;
OOBSICHSITH CYIIHOCTh IPOILIECCOB OKHCIICHUS U
BOCCTAHOBJICHMS,

COCTaBJISATh DJICKTPOHHBIM OajaHC C y4€ToM
YHUCyIa OTIAaHHBIX U MIPUHATHIX DJICKTPOHOB;
COCTaBJIATH ypaBHEHHE OKHCIIMTEIILHO-
BOCCTAHOBUTEIBHOW PEAKIINH;

UCIIOJIb30BaTh TMPU  BBITIOJHEHUU  yUEOHBIX
3aJlaHUii  TEKCThl  y4yeOHWKa, CIPaBOYHbBIC
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OTIBITOB, WJUTIOCTPUPYIOITUX pUMEPbI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuy pas3ioKeHHsl, COSTUHEHU).

MaTepHuabl (mepruoANYECKYIO CUCTEMY
xumudeckux aneMmeHtoB Jl; U; Menneneena,
TaOJIUIly PACTBOPUMOCTH KHCJIOT, OCHOBAaHHHN M
cojlei B BOAE, OJJICKTPOXUMHUYECKUH Pl
HaIpsHKEHUH METaJlJIoR)

WCIIOJB30BaTh IPU  BBIMOJHEHUH  Y4eOHBIX
3aJaHAi M B TMPOLECCE HCCIEA0BATEIbCKOU
JIESITETbHOCTH HAYYHO-TIONYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO CoZIep>KaHusl, CITPABOYHBIC
MaTepuabl, pecypcol cetu «MHTEpHETY.

TEMATHYECKOE IINTAHUPOBAHHUE
9 KJIACC

HaumMmeHnoBaHue KosuuecTBO yacoB

pa3aesioB U TeM KonTpoJbHbIE
Bcero
NPOrpaMMbl padoTbI

n/n

Paznea 1. IlepBoHayajibHble XUMHYECKHE OHATHS

XUMUS — BakHas
00J1aCTh

1.1 €CTECTBO3HAHUS U 5
MIPAKTUYECKOU
JIESITEIBHOCTH YeJIOBEKa

IIpakTHyeckue
padoThI

JJekTpoHHbIe (uudpoBbIe)
o0pa3oBaTesibHbIE PeCcypChl

bu6moreka IJOK
https://m.edsoo0.ru/7f41837c

BemiectBa u
XUMHUYECKUE PEaKIINU

1.2 15 1
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Hroro no pazneny

20

Pa3znen 2. BaxxHeiue npeIcTaBUTE/ I HEOPraHMYeCKUX BellecTB

21 Bo3nyx. Kucnopo. 6 bu6mmoreka [JOK
' [Tousarue 06 okcumax https://m.edsoo.ru/7f41837c
59 Bomopon.Ilonsitre o 8 bubmotexa [JOK
' KUCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
- E?)i; fl 2C0Tg°pm' : Bu6morexa [IOK
' https://m.edsoo.ru/7f41837c
OCHOBAHMUMAX
20 | meoprammenn 1 buanorexa L1OK
' p . https://m.edsoo.ru/7f41837c
COCINHCHNU
Hroro mo pazaeny 30

Paznen 3. Ilepuoanuecknii 3akon u Ilepuoanyeckas cucrema xumudecknx 3jeMmeHToB /. I. MenaeJieena.
Crpoenne atoMoB. XuUMH4YeCKad CBA3b. OKUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE PeAKINHU

3.1

3.2

[Tepronnyeckuii 3aKOH
u [lepuonnueckas
CHCTEMa XMMHUUYECKUX
anemeHToB 1. 1.
MenpaeneeBa. CtpoeHue
aToMa

XuUMHYeCcKas CBS3b.
OKuCIUTEIBHO-
BOCCTAHOBHTEIILHBIE

bu6moreka [JOK
https://m.edsoo.ru/7f41837c

bu6moreka IJOK
https://m.edsoo.ru/7f41837c
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oOpareHus ¢
71a060paTOPHBIM

peakiuu
bu6moreka IJOK
Hroro mo pasnery 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMs 3 bubmrorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOIT'PAMME
INOYPOYHOE IIVIAHUPOBAHUE
9 KJIACC
No Kosmn4yecTBo yacos Jara JJIeKTPOHHbIE
uudposbie
n/ Tema ypoka Bcer Koutpoabubl IlpakTunyecku  HU3yUYeHH
oOpa3oBarejibHbIEC
I 0 e padoThbI e padoThI s1
pecypchl
fﬁ;ﬁﬁfﬁﬁf Por Bubmioreka [TOK
1 1 03.09 https://m.edsoo.ru/ff0d210
yejgoBeka. Tena u c
BeIlleCTBa -
[ToraTue o MeTomax bubmorexa LOK
2 A 1 04.09 https://m.edsoo.ru/ff0d227
IMO3HAHUS B XUMHUH o
[Tpaktuueckas pabora No
1 «IIpaBuna paGoThI B bu6mmoreka [JOK
3 71a00paTOpUX U IPUEMBI 1 1 10.09 https://m.edsoo.ru/ff0d23d

C
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000pyIOBaHUEM

YucTeie BelecTBa U

bu6moreka IJOK

4 emecn. Criocook! . 11.09 https://m.edsoo.ru/ff0d26ca
pas3aeneHus cMecei
Sr Biscrcra LOK

5 17.09 https://m.edsoo.ru/ff0d28c
(Ha IpUMEpe OYUCTKHU 3
MIOBapEHHOM COJIN)» =

bu6mmoreka IJOK

0 ATOMBI H MOJICKYJIb! 18.09 https://m.edsoo.ru/ff0d2a6c¢c
XHWMHYECKHE JICMEHTHI. bu6moreka [JOK

7 3HaKku (CHMBOJIBI) 24.09 https://m.edsoo.ru/ff0d2be
XHMHUYECKHUX DJICMEHTOB 8

8 [IpocTble U CIIOXKHBIE 25 09 bubmmoreka [JOK
BEIIECTBA ' https://m.edsoo.ru/ff0d2a6c¢c
ATOMHO-MOJIEKYJISIPHOE bubmorexa LIOK

9 01.10 https://m.edsoo.ru/ff0d2d5
YUYEHUE 0
3aKOH MOCTOSIHCTBA
COCTaBa BEILICCTB. Bubmorexa [IOK

10 Xumiieckas Gopmya. 0210 https://m.edsoo.ru/ff0d2eae
BanenTHOCTE aTOMOB
XUMUYECKHUX AJIEMCHTOB
OtHOCUTEIbHAS aTOMHAS bu6moreka IJOK

11 Macca. OTHOCHUTEIbHAS 08.10 https://m.edsoo.ru/ff0d323

MOJICKYJISIpHAsA Macca
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https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

Maccosas noas

bu6moreka IJOK

12 XHMHUYECKOT0 DJIEMEHTA B 09.10 https://m.edsoo.ru/ff0d350
COCIMHCHUH C
KomnyecTBo BemiecTna. bubmorexa LHOK

13 15.10 https://m.edsoo.ru/ff0d523
Mous. Mossipras macca 0
duznyeckue u

14 XUMHUYCCKUEC SIBJICHUS. 16.10 Bubmorexa OK

https://m.edsoo.ru/ff0d37fa

XUMHYECKask peaKus
[Ipu3Haku 1 ycnoBus bubmorexa [JOK

15 POTEKAHUS XUMHUSCKUAX 22.10 https://m.edsoo.ru/ff0d3al
peaxkuui 6
3aKOH COXpaHEHUS bu6mmoreka [JOK

16 MAacChI BEIIIECTB. 23.10 https://m.edsoo.ru/ff0d3b8
XUMUYECKHE YPABHEHUS 8
Breraucnenus
KOJIMYECTBA, MACChI bu6mmoreka IJOK

17 BEII[CCTBA 110 05.11 https://m.edsoo.ru/ff0d570
ypaBHCHUSM 8
XAMHWYECKUX PEAKIINHI
Knaccuduxanus
XUMHUUYECKUX PEaKIIUM Bu6morexa LIOK

18 | (cocnmHenns, 06.11 https://m.edso0.ru/ff0d3f34
Pa3IOXKEeHUS,
3aMeleHus, 0OMeHa)

19 M. B. JlomoHOCOB — 12.11 bu6munoreka IJOK

33



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

Y4EHBIN-3HIUKIIONIEUCT.
O060011eHNE U
cUCTeMaTH3alus 3HAaHUHU

https://m.edsoo.ru/ff0d40c
4

Kontponbshas pabota Nel

bubmmoreka [JOK

20 o TeMe «BemecTsa u 13.11 https://m.edsoo.ru/ff0d429
XUMHYECKUE PEAKITAN 0
]ézzfrlz;( ];3;1;225 Tasos. bu6mmoreka IJOK
21 ' 19.11 https://m.edsoo.ru/ff0d448
Kucnopon — sneMeHT u o
npocroe BemiecTBo. O30H -
dusznyeckue u
XAMHAYECKHUE CBOKMCTBA bu6moreka [JOK
22 KHCIIOpoaa (peaKkiuu 20.11 https://m.edsoo.ru/ff0d461
OKHUCJICHHSI, TOPEHHUE). 4
[Tonsatue 00 oxkcumax
CriocoObI oTydeHusI
KHCIIOpOJa B bubnmoreka [{IOK
23 naboparopuu U 26.11 https://m.edsoo.ru/ff0d497
IIPOMBIIIJICHHOCTH. a
[IpumeHnenune kuciaopoia
Tennooit a3¢hexT
XAMHUYECKOUN pEeaKInu, Bubmmorexa [TOK
24 HOHATHE © 27.11 https://m.edsoo.ru/ff0d479

TEPMOXNUMHUICCKOM
YPaBHCHHUH, DK30- U
SHAOTCPMHUYCCKUX
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https://m.edsoo.ru/ff0d448e
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peaKuusx

TommBo (HedTh, yroyb
U MeTaH). 3arps3HeHue

bubmmoreka [JOK

25 BO3/yXa, CIIOCOOBI €ro 0312 https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[TpakTrueckas padota No

26 3 no teme «llonydyenue u 04.12 bubmmoreka [{JOK
coOupaHue KUCIopo/a, ' https://m.edsoo.ru/ff0d4ae2
M3yYE€HUE €TO CBOMCTB
Bonopon — snemeHT u bubmmorexa [JOK

27 IIPOCTOE BEIIECTBO. 10.12 https://m.edsoo.ru/ff0d4dd
Haxoxnenue B npupojie 0
duzureckne n . bubmmoreka [JOK

28 XUMITACCKHC CBOMCTBA 11.12 https://m.edsoo.ru/ff0d4dd
BoJiopoJa. [ [pumenenue 0
BOJIOpOJIa -
[TonsiTue 0 KHUCIOTAX U bubmorexa OK

29 17.12 https://m.edsoo.ru/ff0d50d
COJISIX 5
CrniocoObl oJTy4eHus bubumorexa [IOK

30 18.12 https://m.edsoo.ru/ff0d4dd
BOJIOPOJia B TaOOpaTopuu 0
[TpakTudeckas padora Ne

31 4 no teme «llonyuenue n 24.12 bubnmoreka [{IOK

coOupaHue BOJ0PO/Ia,
V3y4E€HUE €TO CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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MonsipHbIii 00BEM ra3oB.

bu6moreka IJOK

32 25.12 https://m.edsoo.ru/ff0d542
3akoH ABorajzipo o
Brrunciaenus oo6néMa,
KOJIMYECTBA BEIIESCTBA bu6moreka IJOK

33 rasa 1o ero H3BeCTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIIECTBA 0
WM 00BEMY
Brrancnenns 00EMoB
ra3os I10 YPaBHEHUIO bubmmoreka [{OK

34 peakIuy Ha OCHOBE https://m.edsoo.ru/ff0d570
3aKOHa 00BEMHBIX 8
OTHOIICHMI Ta30B
dusznyeckue u bu6mmoreka IJOK

35 XHMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587
BOJIBI a
CocTaB OCHOBaHMH. bu6amoreka [{JOK

36 [TonsiTre 06 https://m.edsoo.ru/ff0d59e
WHIUKATOpax 2
Bopa xak pactBopuTens.
HackmeHERIC i Bu6mmorexa LIOK

37 FICHACHILIEHHLIC https://m.edsoo.ru/ff0d5b4
pactBopbl. MaccoBast 0
JIOJIsl BEIICCTBA B -
pacTBoOpe

38 [TpakTudeckas padora Ne bu6moreka IJOK
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https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

5 o Teme
«ITpurotoBnenue
pPacTBOPOB C
OIIPEICIIEHHON MAacCCOBOMU
JIOJIEW paCTBOPEHHOTO
BEIIICCTBAY

https://m.edsoo.ru/ff0d5eba

KonTponbhas pabota Ne2

bu6moreka IIOK

39 o Teme «Kucmopo. https://m.edsoo.ru/ff0d634
Bonopona. Boga» 2
OKcHuJIBI: COCTaB, bubmmoreka [JOK
40 KJIaCCU(HUKAIHS, https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa e
[Tomyuenue u ) bubmmoteka IIOK
41 RHMITACCRHE CBORCTBA https://m.edsoo.ru/ff0d664
KUCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUIOB €
OcHOBaHUSI: COCTaB
42 KJIacCU(UKAIUS ’ bubmmorexa HOK
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
[TonyueHnue u
43 XI/(I)MZEZCK; CBOICTBA bubmmorexa LOK
. https://m.edsoo.ru/ff0d67ca
OCHOBaHHUI
Kucnotsl: coctaB
44 KJIacCU(UKAIUS ’ bubmmorexa TIOK
’ https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
45 [Tonyuenue u bubmmoreka [JOK
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

XUMHYECKUE CBOMCTBA
KHUCJIOT

Conu (cpeanue):

https://m.edsoo.ru/ffOdfee2

bubmmoreka [JOK
46 HOMCHKIATYPa, CI0COOk! https://m.edsoo.ru/00ad947
nonyquHﬂ,xnmnquKHe 4
CBOICTBa -
[TpakTuyeckas padora No
6. Pemienue
DKCIIEPUMEHTAIBHBIX bubmorexa [JOK
47 3a/1ay 110 TeEME https://m.edsoo.ru/00ad9b7
«OCHOBHBIC KJIACCHI C
HEOPraHUYECKUX
COCTMHCHUID)
['eneTnueckas CBs3b Bu6morexa LIOK
48 MO Koraccami https://m.edsoo.ru/00ad9a5
HeopraHHq?FKHX 0
COCTMHCHUI =
bu6mmoreka [JOK
49 Obobmerne u . https://m.edsoo.ru/00ad9ch
CHCTeMaTH3aI1sl 3HAaHUM 5
ﬁKOHTpo%?Haﬁpa60Ta}@3 Bu6morexa LIOK
50 110 Teme "OCHOBHbIC https://m.edsoo.ru/00ad9el
KHaCCBIHeQRTaHquCKHX a
COCIMHCHUI
51 [IepBbI€ MONBITKH bubmmoreka [{JOK

KJIaCCU(UKAITUH

https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

XUMHUYECKUX IJIEMEHTOB.
[TonsiTue o rpymnmax
CXO/JIHBIX 3JIEMEHTOB

[Tepuoauueckuii 3aK0H U
[lepnonuyeckas cucrema

bu6moreka IIOK

52 https://m.edsoo.ru/00ada52
XUMHYCCKHUX DJIEMEHTOB
. 1. MeHnpaeneena ¢
IlepHozs, rpymms! bu6mmoreka [JOK

53 ’ ’ https://m.edsoo.ru/00ada52
MOJTPYIIIBI c
CtpoeHue aToMOB. bu6mmoreka [JOK

54 CocTaB aTOMHBIX SIEP. https://m.edsoo.ru/00ada34
H3oToIEI 2
CrpoeHne 2eKTpOHHBIX
000JI0YeK aTOMOB Bromorexa LIOK

55 DJICMCHTOB . https://m.edsoo.ru/00ada6b
[Ieproanueckoi c
cuctemsl /1. U. =
Menpeneena
XapakTepuCcTHUKa
XHUMHYECKOTO DJIEMEHTA bu6moreka IJOK

56 IO €r0 MOJIOKEHHUIO B https://m.edsoo.ru/00ada82
[lepuomuyieckoii cucteme 4
. 1. Menneneera

57 3HaueHne bu6mmoreka [JOK

[Tepnoauueckoro 3akoHa

https://m.edsoo0.ru/00ada96
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

JUISL Pa3BUTHUS HAYKU U
npaktuku. . U.
MenneneeB — y4EHBIN,
MeJaror U rpak1aHuH

|D

DIEeKTPOOTPUIIATETHLHOCT

bu6moreka IJOK

58 b ATOMOB XUMHUYECKUX https://m.edsoo.ru/00adaab
3JIEMCHTOB 8
HMonnas xuMuueckas Bubmorexa OK
59 https://m.edsoo.ru/00adac3
CBSI3b
4
KoBaneHTHas nosisipHas Bubmorexa OK
60 https://m.edsoo.ru/00adaab
XUMHYCCKas CBS3b 3
KoBanenTtHas bubmoteka IIOK
61 HETIOJISIPHAST XUMHUYeCKasl https://m.edsoo.ru/00adaab
CBSI3b 9
bu6mmoreka IJOK
62 CrereHb OKUCICHUS https://m.edsoo.ru/00adae?
8
OKucIUTeNpHO- bubamoreka [{JOK
63 BOCCTAaHOBHUTEIbHBIE https://m.edsoo.ru/00adb07
peaxkuuu 6
s bu6mmoreka [JOK
64 https://m.edsoo.ru/00adb07
BOCCTAHOBHTEIIH 5
65 KontponbsHas pabota Ned bubmmoreka [JOK
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

o teme «CtpoeHue
aToMa. XUMHUYecKas
CBSI3b»

https://m.edsoo.ru/00adb48
6

Pe3epBHBIN ypoK.

bubmmoreka [JOK

66 O06o0mIeHne U 1 https://m.edsoo.ru/00adb33
CHUCTEeMAaTH3allMs 3HAaHUI c
Pe3epBHBIN ypOK. bubmmoreka [{JOK
67 O06o0mieHne u 1 https://m.edsoo.ru/00ad9cb
CHCTEeMaTH3aIus 3HaHUI 2
Pe3epBHBIN ypOK. bubmmorexa [JOK
68 O06o0mieHne u 1 https://m.edsoo.ru/ff0d61c
CHUCTEMaTHU3aIIMs 3HAHUI 6
OBILEE KOJIMYECTBO 68
YACOB 11O ITPOI'PAMME
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
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HPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUS

XUMUA
9 ki1acc
Kox IIpoBepsiemblii 3JIEMEHT COAEPKAHUS
1 IlepBoHaYaJIbHBIE XUMHUYECKHUE MIOHATHS
11 [Ipenmer xumuu. Ponb XMMuM B KU3HU 4Y€JIOBEKA. XUMUS B CHCTEME HayK. Tena u BemecrBa. Ousznueckne CBOMCTBA
' BEILECTB. ArPeraTHOE COCTOSIHUE BEUIECTB
1.2 [TonsiTrie 0 MmeTogax no3HaHus B Xxumuu. Yuctele BemectBa U cMmecu. CnocoObl pa3zieleHus cMecei
13 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHTbl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. IIpocThie M CIOKHBIE BEIIECTBA.
' ATOMHO-MOJIEKYJIIPHOE YYEHHUE
Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHWMHUYECKHMX JJIEMEHTOB. 3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.
1.4 OtHocuTenbHass atromHasg Macca. OTHOCHUTENbHAs MOJIEKYJsipHas Macca. MaccoBasl 10151 XMMUYECKOTO 3JIEMEHTa B
COCMHECHUH
15 KonuyectBo BemiectBa. Moisib. MonsipHas mMacca. B3auMOCBSI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHUI]
' BeniecTBa. Pacuérel mo popmynaM XMMHUECKHX COETMHEHUN
16 ®u3znueckrue U XMMUYECKHE SIBIICHUS. XUMUYECKasl peakuus U €€ NMpU3HAKU. 3aKOH COXPAHEHHUs MacChl BEUIECTB.
' Xumuueckue ypaBHeHus. Knaccudukanus XuMU4ecKuX peakiuil (CoeIMHEHNs, pa3iokKeH s, 3aMellleHns, 00OMeHa)
XVWMHUYECKUN IKCTIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH TOCYI0H, C MpaBUjaMu pabOThI B 1a00paTopuu M MpuéMamMmu
oOparieHuss C¢  J1abOpaTOpHBIM  00OpYIOBaHMEM, HW3yYeHHWE U ONucaHue (U3UICCKUX CBOMCTB 00OpasioB
1.7 HEOPTaHWYECKHUX BEIIECTB, HAOMOIeHNe GU3NUecKuX (TJIaBJICHHE BOCKA, TasHUE JIbJa, PAaCTUPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCALUsl BOJbI) U XUMUUYECKUX (TOPEHHUE CBEYH, MPOKATMBAHUE METHOU MPOBOJIOKH, B3aUMOJICHCTBUE
Mena ¢ KUCJIOTOW) SIBJICHHM, HAONIOICHNE M ONMHCAHKE MPU3HAKOB MPOTCKAHUS XMMHUYECKUX PEakiuil (pas3iosKeHue
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HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

caxapa, B3aMMOJICHCTBUE CEPHOW KHUCIIOTHI C XJIOPUAOM Oapusi, pasnoxeHue ruapokcuna meau(ll) mpu HarpeBanum,
B3auMoelicTBHE xkelne3a ¢ pactBopom conu Menu(Il), uzyuenne cmoco0oB pasieneHust cMeceid (C TOMOIIBI0 MarHuTa,
¢GuIbTpOBaHNE, BEITAPUBAHUE, TUCTUILIAIUS, XpoMaTorpadus), MPOBEICHHE OYUCTKU TTOBAPEHHOW COJIU, HAOIIOICHHUE
U OIMCAHUE DPE3yJITATOB MPOBEICHUS OINbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAcChl, CO3[aHUE MOJeJei
MOJIEKYJ (IIIapOCTEPIKHEBBIX)

Baxneitmue NMpCACTABUTCIIN HCOPTAHNYICCKUX BCUICCTB

2.1

Boznyx — cmece ra3oB. CoctaB Bo3ayxa. Kucmopom — sjaeMeHT W MpocToe BemecTBO. HaxokmeHue Kuciopoaa B
npupojie, Gusnyeckue U XuMH4eckue cpoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucimopoaa. CriocoObl
MOJTyYEHHUS KHCIOPOAa B TAOOpaTOPHH U MPOMBIIIUIEHHOCTH. KpyroBopoT kuciopoaa B mpupoae. O30H — auioTpoIHas
MoaudUKaIMs KUCIOPoJa

2.2

TeroBoil 3pdexT XuMHUyYecKkoll peakuuu, TEPMOXHMUYECKUE YPABHEHUS, 3K30- M SHIOTEPMHUYECKHE pEaKLUU.
TomnuBo: yroas 1 MeTaH. 3arpsi3HeHUE BO3AyXa, YCUICHHE MapHUKOBOTO d(dexTa, pazpynieHue 030HOBOTO CIIOS

2.3

BOI[OpOI[ — JJICMCHT U IIPOCTOC BCHICCTBO. HaXO)KI[eHI/Ie BOOOpOAa B IIPHUPOJC, (1)H3I/III€CKI/IC H XUMHNYCCKUC CBOﬁCTBa,
IMPUMCHCHUC, CITIOCOOBI TMOJTYUCHUL. KucmoTs! u conmu

2.4

Mousipabiii 00bEM ra3oB. PacuéThl 10 XUMHYECKUM ypaBHEHUSIM

2.5

®dusnueckue cBolicTBa BOAbl. Boma kak pactBoputenb. PacTBopbl. HacklllieHHBIE W HEHACHIIICHHBIE PACTBOPHI.
PactBopuMoOCTh BemiecTB B Boje. MaccoBas J0Jisl BEIIECTBA B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTtBOpoB B IpHpojie M B KWU3HU uelioBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHUE MPUPOIHBIX BOJ.
OxpaHa ¥ OYUCTKA MPUPOTHBIX BOJI

2.6

Knaccudukauusa neopranmdeckux coeauHenunit. Okcunbl. Kiaccuduxamus okcuaoB: cosieoOpasyromye (OCHOBHBIE,
KHCIIOTHBIE, aM(pOTepHBIe) U HecoseoOpasyromue. Homenkmarypa okcumoB. Ousndeckne U XMUMHUYECKHE CBONCTBA
okcuaoB. [lonyuenne okcuaos

2.7

OcnoBanus. Knaccuduxanuss OCHOBaHM: HIENOYM M HEpacTBOPHMBIE OCHOBaHUS. HoMmeHkiaTypa OCHOBaHHIA.

®dusnyeckue 1 XMMUYECKHE CBOKMCTBA OCHOBaHM. [lonydyeHne ocHOBaHMI
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2.8

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kucnorer. Knaccudukammst kucinor. HomeHnkmarypa kucior. ®Ou3nMveckue M XUMHUUYECKHE CBOWMCTBA KHUCIOT. Psin
aktuBHocTH MeTaiioB H.H. bekerosa. [lonyuenue kucnor

2.9

Conu. Homenkiiarypa coneit. @u3nyeckue 1 XuMHUeCKHUe cBoMcTBa coieil. [lonydenue coneit

2.10

['eneTnyeckas cBs3b MCIKIY KJIaCCaMH HCOPIraHNYCCKUX COCILI/IHGHI/Iﬁ

2.11

XVWMHUYECKUN IKCTICPUMEHT: Ka4eCTBEHHOE ONPEICICHUE COJIEP)KaHUs KUCIOpOia B BO3yXe, MOTyUYCHHE, COOUpaHue,
pacrno3HaBaHWe W W3Y4YEHHE CBOMCTB KHCIOpOJa, HAOIIOJACHUE B3aWUMOICHCTBHS BEUIECTB C KHUCIOPOJIOM M yCIIOBHS
BO3HMKHOBEHHMS U MPEKpalleHus ropeHus (mokapa), 03HaKOMJICHHE C 00pa3liaMyd OKCHUOB M ONHUCAHUE UX CBOWCTB,
MoJIy4eHne, coOMpaHue, pacrno3HaBaHWE M HM3Y4YEHHE CBOWCTB BOAOpOJa (TOPEHHUE), B3aMMOICHCTBHE BOJOPOIA C
okcusoMm meau(Il) (Bo3MOXXHO HCIONB30BAaHUE BHJIEOMATEpPUATIOB), HAOIIOJIEHHE OOpa3IOB BEIIECTB KOJIHMYECTBOM
1 monb, uccnemoBaHUE OCOOCHHOCTEH pPACTBOPEHHUS BEUIECTB C PAa3IMYHON PACTBOPHUMOCTHIO, MPUTOTOBICHHE
pacTBOPOB C OIPEAEIEHHON MACCOBOM JI0JE€H PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METaIaMU
(HaTpueM U KabieM) (BO3MOXKHO MCIIOJB30BaHNE BHIEOMATEPUAIIOB), OTIPECIICHHE PACTBOPOB KUCIIOT H IIEJI0UYEH C
MOMOIIIbI0 MHAMKATOPOB, HCCIEIOBAaHUE OOpa3llOB HEOPraHMYECKUX BEIISCTB PA3IMYHBIX KJIACCOB, HAOIIOJICHHE
W3MEHEHUS OKPAcCKH HMHIMKATOPOB B PacTBOpax KHCIOT W ImeJouel, m3ydeHue B3ammomericTBust okcuma menu(Il)
C PacCTBOPOM CEPHOM KHUCIOThI, KHUCJIOT C METajulaMH, peaklUil HEUTpaau3aluu, MNOJyYEHHE HEepPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHNE OJTHOIO METAJIA IPYTMM W3 PACTBOpA COJIM, PEUICHUE DKCIEPUMEHTANBHBIX 3a/1a4 10 TEME
«BaxkHeinme Ki1acchl HEOPraHNYECKUX COCTUHEHUI

[lepuonnueckuii 3akoH u Ilepuognueckas cucrema xumuueckux 3neMenToB JI.1. MenaeneeBa. CtpoeHre aTOMOB.
Xumundeckas cBsi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIIUU

3.1

[TepBBIie TOMBITKY KIACCUPUKAIMHA XUMHUYECKUX 3JIEMEHTOB. [IoHATHE O Tpymnmax CXOIHBIX 3JIEMEHTOB (IIEI0YHBIC U
IIeJIOYHO3EMEbHBIE METAJUIbI, TAJIOT€Hbl, HTHEPTHBIE T'a3bl). DIIEMEHTHI, KOTOpble 00pa3yloT aM(pOTepHbIE OKCHIIBI U

TUJPOKCHJIBI

3.2

[lepnoanueckuii 3akoH. [lepuonnueckas cucrema xumuyeckux sneMeHToB /.M. MenneneeBa. Koporkonepuoanas u
mmHHOTIeproHas (Gopmbr [lepuonuueckoil cuctembl xumuueckux sieMeHToB [[.UM. Menneneesa. Ilepuonbr u
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Kon
rpynnbl. Du3znueckuii CMbICT NOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYNIIBI JIEMEHTA
Crpoenue aromoB. CocTaB aTOMHBIX siziep. M30Tombl. DnekTpoHbl. CTpOCHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB TIEPBBIX
3.3 20 xumuyeckux snemeHToB [lepunonnueckoii cucremsl [[.1. MenneneeBa. XapakTepucTUKa XMMHUYECKOTO JIEMEHTA T10
ero noJsioxenuto B [lepuonnueckont cucreme /.M. Menaeneesa
3aKOHOMEPHOCTH U3MEHEHUS paJiyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAJNINYECKUX U HEMETANIMYECKUX CBOWUCTB
3.4 1o rpymnmnaMm u nepuojam. 3HadeHue llepuoguyeckoro 3akona u lleproguyeckoit CUCTEMbI XMMUYECKUX JIEMEHTOB
JUIS pa3BUTHs HAyKK U npakTuku. /.M. Menaenees — yu€HbIN U IpaKTaHUH
35 Xumudeckass cBsi3b. KoBajneHTHass (MONSpHAsSs W HEMOJSAPHAs) CBA3b. OJEKTPOOTPHUIATSIBHOCTh XHUMHUYCCKHUX
' s1emMeHTOB. MloHHas CBS3b
36 Crenenp okucneHus. OKHUCIUTEILHOBOCCTAHOBUTENIbHBIE peakuuu. IIporiecchl OKHUCIEHUS W BOCCTaHOBJICHUS.
' OKUCIHUTENN U BOCCTAHOBUTEIHU
XHUMHUYECKUN SKCIIEPUMEHT: M3YyYCHHE OOpa3IlOB BEIIECTB METAUIOB W HEMETALIOB, B3aWMMOJICHCTBHE THAPOKCH]IA
3.7 [MHKA C pacTBOpaMU KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBHUTEIIBHBIX PEAKIHI (TOPEHHE, PEAKIIUU PA3JI0KCHHSI, COCTUHEHU )
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VMK kabuneTra XumMuu

UuB | /I HaumenoBanue Koin- ['ox mpuoOp
00opyTOBaHUS BO
No
JlabopaTopHoe 000pyI0BaHHE U TIOCYIA

1 Ha6op HITP 6 1982

2 | Habop apeomeTpoB 1

3 [TpuGop IITaTUB s | 3
POOHMPOK C MOJICBETKOM

4 [TpuGop ny1st MoTyueHus Ta3oB | 2

5 | BaHHa anekTpoauTHUECKas 1

6 |Ilpubop mma  cpaBHEHHUS | 2
COJIEpIKAHUS YTIIEKUCIIOTO
raza BO  BJIBIXacMOM U
BBIJIBIXa€MOM BO3yXe

7 [Ipubop s ombiToB 10 |1
XUMHUU € BJICKTPUYECKUM
TOKOM

8 [lItatuB mabopaTopHbIi 18

9 | Cronuk neMOHCTpalMoHHbIA | 1

10 | Becwn nabopatopusbie | 1
HACTOJIbHBIE

11 | Becwl nabopaTopHbie 2

12 | Pa3HoBecCH 3

13 | HarpeBaTtenb aieKTpu4ecKuii | 7
qutst npooupok HITOII

14 | HarpeBaTenb DJIEKTPUUYECKUM | 2
JUTSL KOJIO

15 | CouproBku
OombIHe 22
MaJICHbKHE 9

16 | Anmapat Kunma 3

17 | Cerka acbhecToBas 2

18 | llItatuB ams mpoOUpPOK 17
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19 | Ileun mydenpHas 1

20 | KpucramnuzaTtop 2

21 | KpucramnuzaTtop ¢ Kpblmkon | 1

22 | TepmMomeTp CIMPTOBOM 3

23 | I'oprouee cyxoe 3ym.

24 | IIpoOKH KOPKOBBIE 2yII.

25 | Konba xonnueckast 23

26 | Konba xpyriomoHHas 9

27 | Kpyxxka dpapdopoas 3

28 | Boponka crekiisiHHAs 2

29 | HunmuHap MepHBINA 1

30 | CrakaH CTEKJISITHHBIN 1

31 | IIpoGupku AJis ONBITOB 100

32 | HaGop CTeKISTHHBIX TPYOOK 3
Koyutexkunn

1 Hedro 1

2 | UyryH u cransb (24) 1

3 | MuHepanbl ¥ TOpHBIE TIOPOABI | 2

4 | Yronb 1

5 Tonnuso 3

6 AJIOMUHHN 2

7 Kayuyxk 1

8 | llIénk HaTypasbHBbIHI 1

9 | Iénk MCKyCCTBEHHBIH 1

10 | BonokHa 3

11 | IlmacTmacchl 1
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12 | Crexiio v u3nenus u3 crexiia | 1
13 | KameHHBIH yroJib 1
14 | Marepuan pazgaTtouHbli K |1
KOJUICKITUHT CTPOUTEIHHBIX
MaTepHaIoOB
Mopnenn
1 HaGop tpadaperoB moneneii | 1
aTOMOB
2 Monenu aToMOB 2
3 |Mongenn  KpUCTaTMYECKHX | 6
PELIETOK:
rpadgura, anmasza, XJOpuaa
HaTpHs, anbQa-xenesa,
MarHus, Meau
PeakTusbl
Ha6op Ne3 OC I'mapokcuapl
1 AMMHaK BOJHBIN
2 | bapus rugpokcu
3 Kanus ruapokcun
4 Kanpums rugpokcnn
5 | Harpus ruapokcun
Hab6op Nel7 OC UnnukaTtopsl
1 Jlakmon
2 | MeTnoBBIN OpaHKeBBIN
3 | ®enondranenH
Ha6op Ne5 OC Mertamibl
1 | Amomunumii (rpaHysibl)
2 | Amomunuil (myapa)
3 | Kenezo METAJUTUNYECKOE
BOCCTaHOBJICHHOE
4 | MarHuii (1eHTa)
5 Marnuii (opoIok)
6 | Menb (rpaHybl)
7 OnoBo (rpanyJibl)
8 | lHunk (rpanybn)
9 [{usk (mopouIokK)
Kucnotel
10 | Kucnora cosnsinas
11 | Kucnora cepHas
12 | Kucnora ykcycHas
Oxcuipl
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13 | Okuce meau

14 | Oxuch xenesa

Comnu

15 | Kenezo xsnopHoe

16 | Kanwuii XxJ10puCTHIif

17 | Marsnuii XJIOpUCTBII

OpFaHI/I‘{eCKI/Ie BCHICCTBA

19 | I'munepun

Jumepamypa ona yuawjuxca:

1. Xumus. 8 kinacc: yueOHuK 115 001eodpaszoBarenbhbix yupexaenuit/ O.C.
["abpuenss. - M: [poda.
2. Xumus B popmynax. 8-11 knacc: CrpaBounoe nmocooue/ B.B. Epemun. — M:

Hpoda.

3. Tadpuensn O.C. SAmykoBa A.B. Xumus. 8 knacc: paboyvasi TeTpaas K
yueOoHuky ["abpuensna
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