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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHusl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (efepaabHOi padboyeil mporpaMMbl BOCTIUTAHUS
U C y4y€TOM KOHIIENIMKM TPenojaBaHus y4eOHOro mnpenMera «XUMHS» B
oOpazoBaTenbHbIX opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo Xxumuu 1a€T TPEACTaBICHUE O LENAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s3aTeNbHOE npeIMETHOE coJiepKaHue,
peayCMaTpUBAET PACHPEICIICHUE €ro Mo KiaccaM M CTPYKTYpUpOBaHUE TIO0
pazielniaM M TeMaM MPOrpaMMbl MO XUMHUH, OINpEJeNseT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEePUCTUKHU COJICpKaHMUs, PEKOMEHAYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YUYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  Mpollecca, BO3PACTHBIX
ocoOeHHOCTEW O00ydJarouuxcsi, OmIpenensieT BO3MOXKHOCTH — IpeaMera  JUls
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHusl, a TakKe TpeOOBaHUHN K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJIeH M3YUYEHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT 0 co/iepKaHusl.

3HaHME XUMHUH CIY>KUT OCHOBOM MJis (POPMUPOBAHUS MHUPOBO33PEHUS
oOydaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrpatoT (GOopMUPYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUd M 00 SBOJIIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEIICHHs TI00ATbHBIX
npoOjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOMH,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 31PABOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MIOBCETHEBHOM JKU3HM, TaK M B MPO(HECCUOHATBHON EATeIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIsA/1a HA €JUHCTBO MPUPOABI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAaMOTHOCTH 00 YyJarOIINXCS,;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHbIM 3HaHUSM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTMYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHble HampaBieHUs B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl  ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEeAaroruyecku
aJanTUPOBAHHBIM OTpa)kKeHHUEM 0a30BOM HAyKH XMMHUM Ha ONPEeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPHIX OTACJBHBIX 3HAYMMBIX TOHATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHA Ha OCHOBE
CUCTEMHOro mojaxonaa Kk e€ uaydeHuto. Cojep’kaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
HOHSTHN O XUMUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e d3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIHUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHMS,

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKHU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBHITIOTHSS (YHKIUKU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO NPUMEHEHHUS U MOJTYyUYECHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEACTABIECHUS O XUMUYECKON COCTaBIISIONIEH HAYYHOW KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHHMIO U METO/IaM
NO3HaHMs B Hayke. VM3yueHue XMMHUU MPOUCXOAMUT C MPUBICYEHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorusa. 5—7
Kiacce» U «dusnka. 7 Kinacey.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HAayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHYECKOU
NEeSATENBHOCTHU YEJI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHhI. 3a/1a4a
y4eOHOro MpeaMera COCTOUT B (POPMHUPOBAHUHM CHCTEMbl XUMHUUECKUX 3HAHUN —
BaKHEUIINX (DAKTOB, MOHATUM, 3aKOHOB U TEOPETUUYECKUX MOJT0KEHUH, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUECKOI0 XapakTepa, fA3blka HAyKH, B MPUOOILIEHHUH K



HAyYHBIM METOJIaM TIO3HAHUS NP M3YYCHHH BEIICCTB M XUMHUYECKUX PEaKIIHid, B
(GbopMHUPOBAaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUHN M UX IPUMECHECHUH B YI€OHO-
MO3HABATENbHON M y4eOHO-UCCIEA0BATENbCKON AEITEIbHOCTH, OCBOSHUH TPABUI
0e30MacHOro oOpanieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IEeH, KaK:

— ((opMupoBaHHE WHTEIUICKTYAIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY IPUHATHIO PCIICHUH,
CIIOCOOHOM aIalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
oOydJaroImmXxcs K CaMOCTOSTEIIBHOW TO3HABATEIBHON JCATEIHHOCTH, HAYYHBIM
METOJIaM TTO3HAHMS, (OPMHUPYIOIIMM MOTHBAIIUIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHWH;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KIFOUYCBBIX
HABBIKOB (KJITFOUEBBIX KOMIICTCHIMI), MMEIONIUX YHUBEpPCAIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICITCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIIMOHAJTBLHOM U ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHATH M OILEHUBATH SIBIICHUS
OKPYXAIOIEr0 MHpA, WCIOJIb3Ys 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATD UX MPU PEIICHUHU POOJIeM B MOBCETHEBHOM KU3HU U TPYIOBOM
NesITEbHOCTH;

— ¢opMmupoBaHHE Yy O0OyYaloOlUMXCs T'YMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS [EHHOCTH XHMHYECKMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JCSATENBHOCTH B UEIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOduiIs M HANPaBICHHOCTH JATbHEUIIETO
00yJeHHUS.

OO611ee uKcio YacoB, OTBEIEHHBIX IS MU3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
obmero oOpa3zoBanus, coctaBisger 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaK s

ITepnonnueckuil 3akoH. Ilepuoanuueckas cucteMa XUMUYECKUX 3JIEMEHTOB /JI.
N. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMHUYECKHUX AIEMEHTOB NIEPBBIX TPEX MEPUOIOB, KA, KAJIBLH U UX COCTUHEHUI
B COOTBETCTBMM C TMOJOKEHUEM OJJIEMEHTOB B llepuogumyeckoil cucreme u
CTPOCHHMEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAILIMXCS K Pa3JIWYHbIM KjlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEIIECTB.

Knaccudukanus XuMU4YecKUX peakiuii Mo pa3iudHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TeEIJIoBOMY 3(ddekry, 1o
U3MEHEHMIO CTETIEHEW OKUCICHHUS XMMUYECKUX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaKINHU, TEPMOXUMHUYECKHE
YpaBHEHHS.

[lonsitTue o ckopocTu xumuueckoil peakuuu. [lonstre 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHsATHEe O TOMOTeHHBIX U T€TePOTEeHHBIX
peakiusax. [lonstue o xkaranuze. [lonsaTue o xumuueckom paBHoBecuu. dDakTopHl,
BIUSIOIIME HA CKOPOCTh XMMHMUYECKON PEAKIMU U TMOJOKEHHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCITUTETPHO-BOCCTAHOBUTEIFHBIE  PEAKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBnieHue ypaBHEHUH
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMl € HUCIOJB30BAaHUEM METOAA
3JICKTPOHHOTO OajaHca.

Teopust 31EKTPOIUTUUECKON AUCCOUMUALNH. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHn3M AMCCOLMALMU BELIECTB C PA3JIUYHBIMHU BHIAMU
XUMHYEeCcKOM cBsi3u. Ctenens nuccounanuu. CUiIbHbIE U ClIa0ble AIEKTPOIUTHI.

Peakiiun noHHOr0 0OMeHa. Y CIOBHS NMPOTEKAHUS PeaKIMil HOHHOTO 0OMEHa,
IOJIHBIE M COKpaUIEHHbIE HOHHBIE YypaBHEHMs peakuuid. CBolcTBa KHCIIOT,
OCHOBAHHWI U COJIEH B CBETE MPEICTABICHUN 00 AIEKTPOTUTHICCKON JTUCCOIHAIIHH.
KauectBenHble peakuinu Ha HOHBL. [[oHSATHE O THIPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMM KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anmasa), CIOXKHBIX BEIECTB
(xJ0puAa HaTpHs ), UCCIEA0BAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON pEaKIIK OT



BO3JCHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, POLIECCA AUCCOLUALINH KUCTIOT, IIEI0Uel U coliel (BO3MOKHO
UCIIOJIb30BAaHUE BUJEO MATEPHUAJIOB), IMPOBEIECHHUE OIBITOB, WLIIOCTPUPYIOMIHUX
NpPU3HAKK MPOTEKaHWA peakluil HOHHOro oOMeHa (oOpa3oBaHHE OCalKa,
BbIJIEJIEHUE Ta3a, O0Opa30BaHHE BObI), OMBITOB, WUIIOCTPUPYIOMIMX MPUMEPHI
OKHUCJIMTENbHO-BOCCTAHOBUTENIbHBIX pEaklMil (ropeHue, peakuuu pasioKeHUs,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KaueCTBEHHBIX PEaKIMii Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3NYEeCKUe CBOWCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HAa TPUMEPE XJiopa (B3auMoieiicTBre
C MeTaJulaMH, HeMeTaJlylaMu, wienodyamu). XsopoBojopoa. ConsiHas KHCIIOTa,
XUMHYECKHUE CBOWMCTBa, TMOJy4YyeHUE, mpuMeHeHue. JleiictBue xmopa #
XJIOPOBOAOPO/1a Ha OpraHU3M 4esioBeKa. BaskHelue XJI0puIbsl U UX HaX0XKIACHHUE B
IpUpoJIE.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmbel. OCoOOEHHOCTH CTpPOEHHUS
aTOMOB, XapakKTepHbIe cTeneHu okucieHus. CTpoeHue U (U3MUYECKUE CBOWCTBA
IIPOCTHIX BEIIECTB — KUCIOPOJA U CePhl. AJUTOTPOITHBIE MOAU(PUKALIUYA KUCTOPOAa
U ceppl. Xumudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUe, (pundyeckue u
XUMUYECKHE CcBOMcTBA. OKCUABI CEpbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucnota, Gpu3nuecKue U XMMHUYEeCKUe CBOMCTBA (001IMe KaK MPEACTaBUTEINS
KJlacca KHUCJIOT M crenuduueckre). XUMUYECKUE DPEAKIUH, JIekKaIlhue B OCHOBE
IPOMBIIIIJIEHHOTO CITOc0o0a IMOJIydYeHHs] CepHOUM KHCIOTHI. [IpuMmeHeHue cepHoOi
kucnotbl. ConM CepHOM KHCIOThI, KadeCTBEHHas peaklus Ha Cyiab(har-HoH.
Haxoxnenue ceppl m €€ coeNMHEHUW B TpUpOJie. XUMHYECKOE 3arpsi3HEHUE
OKpY)Karomenl cpeapl COEIUHEHHSIMU Cepbl (KUCIOTHBIE HOXKIH, 3arpsa3HCHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEOTBPAIICHUSI.

OO6mrast xapakrtepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacCIpOCTPaHEHHE B IPHUPOJE,
dusznueckre u XuMUYECKre cBoicTBa. KpyroBopoT azoTa B mpupojae. AMMHAK, €ro
dusznueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHue U npuMenenue. Coiam aMMOHUS,
X PU3NUECKHE U XMMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ ToiydeHue, (PU3NUeCKHe W XHMHUUYECKHE
cBoicTBa (0OIlIME KaK MPENCTaBUTENSl Kilacca KUCIOT W cHenuduyueckue).
Hcnonb3oBanre HUTPATOB U COJIEH aMMOHHUS B KaU€CTBE MUHEPATBHBIX YI00PEHUM.
XHUMHUYECKOE 3arpsi3HEHHE OKPYKAOUIEH Cpelibl COEIMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKJIM, 3arpsi3HEHHE BO3/1yXa, MOYBHI U BOJOEMOB). Docdop, aITOTPOIHBIE
Moaudpukauuu dochopa, puznueckue u xumuueckue cpoiictBa. Okcun docdopa



(V) u dochopuas xuciora, pu3nuecKue U XHUMUYECKHE CBOWCTBA, MOJYYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KaueCTBE MUHEPATIbHBIX y10OPEHUI.

O6mas xapakrepuctuka 3meMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUS. YTIIEpOl, AJUIOTPOIHbIE MOAU(DUKALIIH,
pacnpocTpaHeHue B IpUpoje, PU3NYECKUEe U XUMUYECKUE CBOMCTBA. AJCOpOLus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3MyYecKue Hu
XUMHYECKUE CBOMCTBA, JEHCTBME HA JKUBbIE OpraHU3Mbl, IOJyYCHHE U
IpUMEHEHHUE. DKOJOrHYecKre MpoOJIeMbl, CBs3aHHbIE ¢ okcuaoM yriepoaa (1V),
rUnoTe3a TI00aNbHOTO MOTEIUICHHUsS KIUMaTra, MapHUKOBBIM 3(¢ekT. YronbHas
KaciaoTa U e€ conu, uX (U3MYECKHEe M XUMHUYECKHUE CBOMCTBA, IMOIYYEHUE H
npuMmeHenne. KadecTBeHHass peakuusi Ha KapOoHaT-uoHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO35HUCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHUYECKUX BEUIECTBAX KaK O COCAMHEHHSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIUIEPHH, YKCYCHas KUCIIO0TA).
[IpuponHble HMCTOYHHUKH YIJIEBOJAOPOAOB (Yroyib, MTPUPOJIHBIA Ta3, HEPTH),
IPOJYKTHl WX TMepepadoTku (O€H3UH), WX POJib B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTue 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, Oeskax, yrieBojax — U ux
pojii B KM3HM 4eJoBeKa. MarepuanbHOE €IWHCTBO OPraHHYECKHX U
HEOPraHMYECKUX COCTMHEHUH.

KpemHunii, ero ¢usnueckue ¢ XUMHYECKHE CBOMCTBa, IOJYyYeHHE U
npuMmeHeHune. CoeluHeHUs KpeMHus B rpupoje. OO1iue npeacTaBaeHust 00 OKCUe
kpemuus (IV) u xpemaueBoil kucnote. CUITUKATBI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BakHeine cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. IIpobGimembl 0€30MacHOrO  UCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEIHEBHOM KU3HHU.

Xumuyeckuit IKCnepumMenn .

U3y4eHre 00pa3lloB HEOPTraHWYECKUX BEIECTB, CBONCTB COJSHON KHCIIOTHI,
IIPOBE/ICHNE KaUYeCTBEHHBIX PEAKIM Ha XJIOPUA-MOHBI U HAOIIO/IeHUE MTPU3HAKOB
UX TPOTEKaHWs, OMBITHI, OTpa)karomue (QU3NYecKue W XUMUUYECKHE CBOWMCTBA
rajoreHoB M UX COEAMHEHHUH (BO3MOXKHO KCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE C 00pa3aMu XJI0pUI0B (TAIOT€HUIOB), 03HAKOMIICHHE C 00pa3iaMu
ceppl M €€ COEOUHEHUSMH (BO3MOXKHO MCIOJIb30BAHHE BUICOMATEPHUAIIOB),
HaAOJTFIOICHHE TIpoIecca OOYTIIMBAHUS caxapa Mol JeHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOMN KHUCIIOTHI, U3YYCHHE XUMUYECKIX CBOMCTB Pa30aBICHHON CEPHOM KUCIOTHI,
NIPOBE/ICHNE KaYeCTBEHHOUN peakinu Ha CyiabhaT-uoH U HaOII0IeHne pu3HaKa e€
NPOTEKaHWsI, O3HAKOMJICHHE C (PU3MUYECKUMHU CBOWCTBAMH a30Ta, docdopa u ux
coeIMHEHU (BO3MOYKHO UCIIOJIb30BaHUE BHJIEOMATEPHUANIOB), 00pa3aMy a30THBIX
u ¢GochopHBIX ymOoOpeHHH, MoJydeHue, coOMpaHue, pacrno3HaBaHUE U U3yUYCHUE
CBOMCTB aMMHakKa, MPOBEJACHUE KAYECTBEHHBIX pEaKIUW HAa HOH aMMOHHUSA U



dbochar-uoH U U3ydeHUE TPUZHAKOB UX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MeIbl0 (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEpPUAIOB), H3yYCHHE MOJENEeH KPUCTAIUIMYECKUX PEeIIETOK anmasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOlMKU pacTBOPEHHBIX
BCILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHBOrasa, IOJIy4YEeHUE,
cobupaHue, pacrio3HaBaHUE U M3YUYCHHE CBOMCTB YIVICKUCIOTO Ta3a, MPOBEICHUE
KaueCTBEHHBIX pEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB HUX
MPOTEKAHUS, O3HAKOMJIEHME C NPOAYKIHUEH CHIMKATHON MPOMBIILICHHOCTH,
pellIeHNE SKCIEPUMEHTANIbHBIX 3aJau 1Mo Teme «BaxkHeilune HemeTamabl U HUX
COCJIMHCHHUS).

MeTaajabl 1 MX COeAMHEHUS

OO6mras xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
ux mnonoxeHus B llepuogmueckon cucreme xumuuyeckux nsiemeHtoB [l .
MengeneeBa u ctpoeHus atomoB. CTpoeHue MeTauioB. MeTajinueckas CBA3b U
METAUIMYECKas]  KPUCTALIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU Pl
HaIpsDKEHUH MeTauioB. Du3nyeckre U XUMMUYECKUe CBOMCTBa MeTauioB. Oomue
crocoObl ToyueHuss MeTauioB. [loHsATHE O KOppO3WHM METANJIOB, OCHOBHBIC
CrocoOBbI 3aITUTHI UX OT Koppo3uu. CruiaBsl (CTalb, YyTr'yH, TIOPAUTFOMUHHMN, OpOH3a)
U UX PUMEHEHUE B OBITY ¥ TPOMBIIIJIEHHOCTH.

[Ilesounble MeTasuibl: MoJjiokeHue B Ileproamdeckoil cucTeMe XMMHUYECKUX
snemeHToB JI. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXIECHHUE B MPUPOJIE.
dusnyeckne U XUMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kamus). OKCUIbl U
TUIAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue IMIEeNOYHBIX METAUIOB U HUX
COeIMHEHUH.

[[lemouHO3eMENBHBIE METAJbl MAarHUi W KaJdbLIMKA: TMIOJIOKCHUE B
[Tepnognueckoit cucreme xumuuyecknx 3aemMeHToB Jl. 1. MenneneeBa, CTpoeHUE UX
aTOMOB, HaxOXJieHue B npupojae. duznueckrue U XMMUYECKUE CBOMCTBA MarHus u
Kayblus. Baxknemme coefuHeHus Kalblus (OKCUA, TUIPOKCHU, coin). JKECTKOCTh
BOJBI M CTIOCOOBI €€ yCTpaHCHHS.

AJIOMHUHMI: IOJIO)KEHUE B [lepnoanueckon cucTeMe XUMUYECKHUX 3JIEMEHTOB
JI. . MenpneneeBa, CTpoeHHME aToMa, HaxoOXJAeHUE B mpuponae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA
AJIFOMHUHMUS.

Keneso: monoxenue B [lepuogudeckoil cuCTEME XUMHYECKUX 3JIEMEHTOB /I,
. MengeneeBa, cTpoeHHE aToMa, HaxOXAeHWE B mpupojge. Dduzmyeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUILI U cou xenesa (1) u xxenesa
(1), mx coctaB, CBOWCTBA U TIOJIyUYCHHE.

Xumuueckuii IKcnepumenm:



O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HUE PE3yJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KaJIbLIUS W HATpUsi C BOJOM (BO3MOXKHO HCIIOJb30BaHUE BUJIEOMATEPUATIOB),
VCCIIEJJOBAHUE CBOWCTB KECTKOW BOJbI, MPOLIECCA TOPEHUA KEJIe3a B KHUCIOPOIE
(BO3MOXHO  HCIOJB30BaHWE  BHUICOMATEpPUATIOB), TMPU3HAKOB  IPOTCKAHUS
Ka4eCTBCHHBIX PEaKIIMi Ha HOHBI: MarHUs, KaJIbIIHs, ATFOMUHMS, ITUHKA, xkene3a (11)
u xene3a (1), menu (Il), HaGaromeHne W onMMCcaHUE TPOLIECCOB OKpPAIIMBAHUS
IJIaME@HU WOHAMHU HATpus, Kajiusg ¢ Kalblus (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMAaTepHUaoB), UcCiea0BaHue aM(OTEPHBIX CBONCTB TUAPOKCHUIA ATIFOMUHUS U
TUAPOKCHUA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «BakHeilme
METaJUIbl U UX COCTUHEHUS.

XuMHS U OKpYKaLIas cpeaa

BemecTBa u marepuanbsl B TMOBCEIHEBHOW >KM3HM 4YesnoBeka. besomacHoe
UCITOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiui B ObiTy. [lepBas momoris mpu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYXKaIIIew cpeabl (MpeaenbHas T0mycTHMast
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Posb XuMuu B pelieHUn dKOJIOTHUECKUX
poOJIeM.

Xumuueckuii IKcnepumenm:

u3yueHrne o0paslloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHBIC
MaTepuabl).

Mesrcnpeomemmnuwie cea3u

Peanuzaiusa MeXnpeaMETHBIX CBsI3€M IMPU M3YYEHUM XUMHUU B 9 Kiacce
OCYIIECTBIIICTCS. 4epe3 UCIIOIb30BaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TaK W MOHATUMN, SBIAIOUIUXCS CUCTEMHBIMM JUISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOT'O LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: HAay4YHBIM (pakT, THIoTe3a, 3aKoH,
TEOpHWs, aHauu3, CHHTE3, KIacCUPUKAIUA, TMEePUOJUYHOCTb, HaOIIOACHHE,
AKCHEPUMEHT, MOJIEIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MapPHUKOBBINA
a3 eKT, TEXHOIOTHS, MaTCPHUAIIBI.

®u3nKa: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOMbI,
PaaMOaKTUBHOCTD, MOJIeKya, ANEKTPUUYECKUI 3apsn, MPOBOJIHUKH,
MOJIYITIPOBOAHUKH,  JTUANCKTPUKH, (DOTOAIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTATUIMYECKas
peméTka, CruiaBbl, (U3MYECKHE BEIWYWHBI, SAUHUIIBI M3MEPECHHS, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, COHIIE.

buonorus: ¢dorocunres, npixaHue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIC
yI0OpEHUsl, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.



['eorpadus: atmocdepa, ruapochepa, MUHEpPaIbl, TOPHBIE OPOJIbI, MTOJIE3HbIE
MCKOTIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €IHUHCTBE y4eOHOH H
BOCIUTATEIbHOM JI€SITETbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOlllecTBe MpaBWJIaMHM U HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT IMpolleccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYalOIIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paclIMpeHue OMbITa JIeITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJEeAHWI0, TMOHMMAaHUs 3HAYCHUS] XUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJAAETh JOCTOBEpPHOW HHpOpMaIHe o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBATENbCKON, TBOPYECKOM W  JIPYrUX  BUJAX
JESTEHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH MIpH
BBITIOJTHEHUW YYEOHBIX, TII03HABATENbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesTeIbHOCTH, TOTOBHOCTHU OLIEHUBATh
CBOE MOBEJCHUE M IOCTYNKA CBOMX TOBAPHUILEH C MO3UUUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUs HAYKA W COCTABIISIOIINE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBSA3AX YEIOBEKa C
MIPUPOTHOMN CPEJION, O pOJIM XMMUM B MO3HAHUU 3THX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIC IJisi OOBSCHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBJICHUM,
MO3HABATEIbHOM, MH(GOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JUTEPaTypoOd, ITOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBaMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIH0OO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TPOSKTHOM H  HCCIICIOBATEIHCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOy4YCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSsI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIIECHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *XWU3HU, OCO3HAHHUE IOCIICICTBUNA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHHSI ATKOTOJIsI, HAPKOTHKOB, KYPEHUSI),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIBHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUUSCKOMY M3YUYEHHUI0 POodeccuil U Tpyaa pa3IudHOro poja,
yBaOXCHHE K TPYJLy U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVBUAYATBLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeHON MpodecCUOHAIBHON NESITEIbHOCTH U Pa3BUTUS HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPelIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IE KaK UCTOUYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYIIEeCTBOBAHUS, MOHMMAaHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MuecCKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOICHUS
npaBMII 0€30MaCHOTO MOBEACHUS TP paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIUX 3I0OPOBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUHU XUMUH, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KYyJIbTYpbl, OCO3HAHHs TJI00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH HUX pEeHIeHUs TMOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATHUBHOW U COLIMATIbHOW MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3yNbTATOB BBIJACISIOT 3HAYMMbBIC IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIEC TOHATHUS (3aKOH, TEOPHS, TPUHIIHII,
runore3a, (Qakrt, cucTemMa, MPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOpHIe
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJSIIOT Ha
OCHOBE 3HAHWI M3 ITUX MPEAMETOB (POPMHPOBATH MPEICTABICHUE O ICJIOCTHOM



Hay4YHOUW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00ECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMW: PAaCKPBIBATh CMBICI XUMHUYECKUX TMOHITHU (BBIACTATH UX XapaKTEepHbIE
MPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSITUSMH), HCIOJIb30BaTh
MOHSITHUS JJIsI O0OBSICHEHHS OTIEIbHBIX (DaKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHus (MHAYKTUBHBIC, NEAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEeMbIe B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJICJIbHBIC TPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH y4eOHO-TT03HAaBATENbHbBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTaBICHUN BBISBIATh U XapPaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKU U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBbIE CBS3M U
IPOTUBOPEUHS] B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBHI I (POPMUPOBAHMSI TUIIOTE3BI TIO MTPOBEPKE
NIPABIJIBHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
YUYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmogaTh 3a XOJOM IIpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJBI 10 pe3yJibTaTaM IMPOBEAEHHOTO OMbITA, UCCIAEAOBAHUS, COCTABIATh OTYET
0 MpojerIaHHoM padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (OPM NPEACTABICHUS, MOJYYaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIOMYJIIpHAST  JIMTEpaTypa XUMHUUYECKOTrO COJAEp)KaHMs, CIPaBOUYHBIC
nocobusi, pecypcel MHTepHETa), KPUTUYECKHA OIICHWUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JUISl BBIIOJHEHUS
y4eOHBIX M MMO3HABATENIbHBIX 33/a4 ONPEAEIEHHOIO TUIA, IPUOOPETEHUE OIbITa B
00JaCTH  MCHOJB30BAHMS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3TIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMM CXE€MaMHM, JuarpaMMamH,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENIbHOCTH MH(DOPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ Majora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxaeMol Tembl, (HOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHON 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEILHOM
NESTENbHOCTH B YCTHBIX UM MHCBbMEHHBIX TEKCTaX; JeNarTh MPe3eHTAIUIO
PE3YNIBTATOB BBHIMOJHEHUS XMMUYECKOTO IKCIEpUMEHTa (JabopaTOPHOTO OMBITA,
1ab0paToOpHO pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIEOBATEIbCKONM  JEATENbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MpOOJieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JCHCTBHI, OINpENEICHUE KPUTEPHEB MO OIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHUE CAMOCTOSITENILHO OMNPEAENATh LEIU AEATEIbHOCTH, IUIAHUPOBATD,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »(h(PEeKTUBHBIE CIOCOOBI PEIICHHs] YICOHBIX H
[IO3HABATEIBHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
NPEAJIOKEHHBIA QJITOPUTM JCHUCTBUM MPU BBINOJHEHUM 3aJaHUM C YYETOM
IOJIyY€HHsI HOBBIX 3HAaHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCII0JIb30BaTh M AaHAJIM3UPOBATh KOHTEKCTHI, ITPEIJIaraéMble€ B YCIOBUH 3aJaHUH.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX pE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIep>KaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHONM paboueil mnporpammon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeHcTBUM, crenudpuueckue s MOpeAMETHONM o0macTu  «XUMHS», BHIbI
NEATeIbHOCTH M0  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 9 ki1acce npeMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXkaTh C(OOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PpACKpBIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX TOHSATUH: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIIECTBO, BaJE€HTHOCTb, SJEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHUSI, XUMUYECKasi Peakivs, XUMUYECKasl CBsA3b, TEIIOBOM 3P DEeKT
peakiuu,  MOJib,  MOJISIpHBIA  O00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JJICKTPOJIUTUUECKAS JTUCCOIMAIIMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMble U
HEOOpaTUMbIE pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHCITUTENb, BOCCTAHOBUTEIb, OKUCIICHNE U BOCCTAHOBJIEHUE, aJUIOTPOIIHSI,
aM(OoTepHOCTH, XUMUYECKast CBSI3b (koBaJIEHTHAS, HMOHHAs,
MeTaJUTM4ecKas ), KpUCTaUIMIecKas peméTka, Koppo3us METaIOB, CIIJIaBhI,
CKOPOCTh XMMHUYECKOW peakKIuu, MPeAebHO JOMYyCTUMAasl KOHIIEHTPAIIUs
[TJIK BemiecTna;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKUX TOHATUU U
MPUMEHSTh 3TH TOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;

e HCTOJB30BaTh XHMHYECKYI) CHMBOJIMKY JJII COCTaBjieHUS GOpMYyIl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

e OMNPEACNATh BAJEHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHECHUSAX PA3JMYHOrO COCTaBa, IMPHUHAMICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynaMm, BUI XUMHUYECKOM
CBsI3M  (KOBaJICHTHAs, HWOHHAs, METaJUIMYecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XMUMHUYECKOU (opmylie, XapakTep Cpeabl B
BOJIHBIX PAacCTBOpPaX HEOPraHWYECKUX COCAMHEHUM, TUIT KPUCTALIMYECKOU
PEIETKH KOHKPETHOTO BEUIECTRA;

e packpeiBaTh cMmbica Ilepumogmueckoro 3axkona JI. . MenpneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINUCHIBATh M XapaKTEPU30BaTh
Tabmmunyto ¢opmy Ileprmomnyeckold CUCTEMBl XUMUYECKHX JJIEMEHTOB:
pa3nuyath MOHATHUS «JaBHas noarpynma (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynma)», Manble U OOJbIIME NEPUOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPBIC UMEIOTCS B IEPUOTHUECKON TaOIHIIE, C YUCTOBBIMA
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsii  siApa, OOIlee 4YHUCIO DBJIEKTPOHOB U paclpeiesieHue HuX [0
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHH



CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN B Mpejeiax MalblX NEPUOJIOB U
TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HECOPTraHUYECKHUE BEIECTBA,
XUMUYECKUE peakiuu (MO YUCIAYy M COCTaBy Y4YacTBYIOUIUMX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETICHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME W CHeHUPUUECKUEe XUMHUUYECKHUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEIIECTB, TMOJTBEpPKIas OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIHA;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMTHUYECKONW JTUCCOIMALIMM  KHUCIIOT,
HieJIoued M COJIeH, TOJIHBIC M COKPAIEHHbIC YPAaBHEHUS PEaKIIUi HOHHOTO
oOMeHa, ypaBHEHUsI peakKlMi, TMOATBEPKAAIONUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MIOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpAIllCHUH B Pa3IUIHBIX
YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MAacCOBYIO JIOJIF0 XMMHUYECKOrO 3JIEeMEHTa MO0 (OopMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI [0 YPaBHEHUIO
XUMHYECKOUN peaKilny;

coOI01aTh TIPAaBHJIA MOJIH30BAHUS XMMUYECKOM MOCYI0M U 1ab0paTopHBIM
o0opy/loBaHMEM, a TaKXKe TMpaBmiia oOOpalleHuss C BellecTBAMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMMaka u yriaeKuciaoro rasa);

IPOBOAUTH PEAKIINH, TTOATBEPKAAIONTNE KAYECTBEHHBIN COCTaB Pa3IMYHbIX
BEIIECTB: PACIO3HABAaTh OMBITHBIM MTYTEM XJIOPUA-, OpOMHA-, WOAWI-,
kapOoHat-, ¢docdar-, cuiukKar-, Ccyiabhar-, THAPOKCUI-UOHBI, KATUOHBI
aMMOHHUSI ¥ HMOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTIEpPAIlii MBICTUTEILHON JEATENHHOCTH — aHAIH3 U
CHHTE3, CpaBHEHHUE, 0000IIIeHNE, CUCTEMAaTU3aI1I0, BBISIBIICHUE TPUYUHHO-
CJIEICTBEHHBIX CBSI3€Ml — NJI1 U3YUYEHHUs CBOMCTB BEIIECTB M XMMHUECKUX
peakiuii, eCTECTBEHHO-Hay4YHbIE METOJbl TMO3HAHUS — HaOJI0JICHHUE,
M3MEpEHUe, MOJEIMPOBAHUE, IKCIIEPUMEHT (peaJIbHbIA U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne n/m P Kontpoiasbubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paspnen 1. BemecTBo 1 XuMH4YecKHe peaKIUH
11 [ToBTOpeHue u yriuyoaeHue 3HaHUH 5 0 0 bubmuorexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubnuoreka [IOK
1.2 . 4 1 0
peakuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTHYECKAS] JUCCOIUALIMS. 8 1 1 bubnuoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M UX COeANHEHHUS
91 OO01as XxapakTepUCTUKa XUMUYECKHX 4 0 1 bubnnoreka [JOK
' anemeHToB VIIA-rpynmel. ["agorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 zaneﬁeHTmls3 VIAI-)r nbl. Cepa u eé 6 0 0 Bubmmorexa LIOK
' S https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
2.3 anemeHToB VA-rpymmsl. A30T, pocdop u ux 7 0 1 bubmorexa LIOK
' PYHTHHL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS



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

OOm1ast XxapakTepUCTUKAa XUMUYECKHX

bubmuoreka [JOK

24 aneMeHTUOB VA-rpynttsl. Yriepos 8 https://m.edsoo.ru/7f41a636
erMHI/II/I 1 UX COCOIUHCHUS
Wroro mo pazueny 25
Paznen 3. MeTa/liibl 4 UX COCAMHEHUS
. bubnuoreka [JOK
31 Obmpe cBoHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
2 B 1
3 AKHEUITHE MeTaJIIBl M UX COEIMHEHHUS 6 https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 20
Pasznen 4. Xumus v OKpy:Kaomas cpeia
4.1 BemecTBa 1 MaTepuaibl B )KM3HU YeJIOBEKa 3 bubmorexa LOK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 3
PesepBHOE BpeMs 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE
9 KITIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsl

IIpakTHYeckue
padoThI

[Tepuonnueckuii 3akoH. [lepronnueckas
cucTeMa XMMHYEeCKuX 3yemeHToB /1. W.
MenneneeBa. CTpoeHUE aTOMOB.

3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
XUMHUYECKHUX DJIEMCHTOB IMEPBBIX TpéX
MEepHOJIOB

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKHUX BEIIECTB. XUMHYCCKUE
CBOICTBA BEIIECTB, OTHOCSIIUXCA K
Pa3IMYHBIM KJIaccaM HEOPTraHWYECKUX
BelecTB. ['eHeTHUeCcKas CBsI3b
HEOPraHMYECKUX COCAMHCHUH.

Busl XUMHWYECKOM CBSI3U U THITBHI
KPpUCTAJUIMICCKUX peI_HéTOK

Kiaccudukanus XuMUIeCcKuX peakiui 1mo
Pa3IMYHBIM IIPU3HAKAM

[ToHsTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [IoHsTHE O TOMOTE€HHBIX U
reTEPOTEHHBIX PEAKIUAX

IloHsATHE O XUMHYECKOM paBHOBECHUU.
CDaKTOpLI, BJIMAIOIIHEC HA CKOPOCTH




XUMUYECKON PEAKLUU U MOJI0KEHUE
XMMHUYECKOTO PAaBHOBECHS

OKHUCITUTEIIbHO-BOCCTAHOBUTEIIbHBIC
peaknuu

KonTtposneHas padota Nel mo Teme
«IToBTOpEHUeE U yriyOneHne 3HaHUI
OCHOBHBIX pa3ZesioB Kypca 8 Kiacca»

10

Teopus >MEKTPOJUTUUECKON JTUCCOIHAITIH.

CunbHbI€ U ci1a0ble AIEKTPOJIUTHI

11

HoHHbIE ypaBHEHHUSI peaKkIuil

12

XUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBAHUH B CBETE MPEACTABICHUI 00
AIEKTPOJIUTUYECKON JUCCOIUALINU

13

XUMHUYECKUE CBOMCTBA COJIEH B CBETE
MpeACTaBICHUH 00 AIEKTPOIUTHUECKON
JMCCOLIMAIIUU

14

[TonsiTue o ruapoIU3e coJieit

15

O00011eHre U cucTEMaTU3aLUs 3HAHUN

16

[IpakTuueckas paborta Ne 1. «Pemenue
AKCIEPUMEHTAIBHBIX 33124

17

KounTtponsnas pabora No2 mo teme
«DNEeKTPOJIUTUYECKAS TUCCOLIUALINSL.
XUMHYECKUE PEAKIIUU B PACTBOPAX)

18

OOm1ast XxapaKTepUCTHKA raJIOT€HOB.

XUMHYECKHE CBOMCTBA HA TPUMEPE XJI0pa

19

XnopoBojopoa. ColisiHast KUCHOTA,
XUMUYECKUE CBOWCTBA, MOTYYEHHE,
MIPUMEHEHUE




20

[Ipaktuyeckas padora Ne 2 o reme
«IlomydeHune CONAHOMN KUCIOTHI, U3y4EHUE
€€ CBOUCTB»

21

Brruncnenus mo ypaBHEHUSIM XUMHUUYECKHX
peaKiuii, eclii OJIMH U3 PEareHTOB JaH B
n30BITKE

22

OO6mas xapakTepucTuka 31eMeHToB VIA-
TPYIIIBI

23

AJTOTpOTIHBIE MOTU(DUKAITUU CEPBI.
Haxoxnenue cepbl U €€ COETMHEHUH B
npupoje. XMMHYECKHUE CBOMCTBA CEPbI

24

CepoBonopo, cTpoeHue, (pu3ndeckue u
XUMHUYECKHE CBOMCTBA

25

Oxcuppl cepbl. CepHas KUCIIOTA,
(uznueckrue 1 XuMUYEeCKHe CBONCTBA,
MIPUMEHEHHE

26

XUMUYECKUE pPeaKlnu, JIeXkKaIIle B OCHOBE
MIPOMBIIIIJIEHHOTO CIIoco0a MoTydeHus
CEpHOM KUCIOThL. XUMHUYECKOE
3arpsi3HEHUE OKPYKaIoIIei cpeibl
COEJIMHEHUSIMU CEpBI

27

Beruncnenue MaccoBo J10J1M BbIXO/A
MPOIYKTa peaKkuu

28

OO1as XxapakTepucTuka 3IeMeHToB VA-
rpynnsl. A30T, paclipOCTpaHEHHUE B
npupoje, GU3HNUECKUe U XUMUIECKHE
CBOIiCcTBa




29

AmMHaK, ero GU3NYecKue 1 XUMUYECKHE
CBOMCTBA, ITOJIy4CHHUE U IIPUMEHEHUE

30

[Ipaktuyeckas padora Ne 3 o teme
«[TonydeHne aMmMuaKa, U3y4eHUE €ro
CBONCTB»

31

A3oTHas Kuciora, e€ pusnueckue u
XUMHUYECKHE CBOMCTBA

32

Hcnonp30Banne HUTPATOB U COJIEH
aMMOHHMSI B KaUe€CTBE MUHEPATIbHBIX
yaoOpeHuit. XuMHUUYECKOe 3arpsi3HeHUE
OKpYXAaIOIEH Cpebl COEAMHEHUSIMU a30Ta

33

docdop. Oxcua pocdopa (V) u
dhochopHas kucinoTa, GU3NIECKUE U
XUMUYECKHE CBOWCTBA, MOTyYCHHE

34

Hcnonws3oBanue GocdaToB B Ka4yecTBE
MHHEPAJIbHBIX YI00pEeHUH. 3arps3HeHHIE
MIPUPOIHOM cpenbl hochaTaMu

35

Yrnepon, pacnpocTpaHeHue B IpUpo/IE,
(bu3nuecKkrue U XMMHUYECKUE CBOMCTBA

36

Oxcuppl yriaepoaa, ux pusudeckue u
XUMHAYECKUE CBOMCTBA. DKOJIOTHUYECKHUE
poOJIeMBbl, CBSI3aHHBIC C OKCHUIOM

yranepona (1V)

37

YronpHasg KUCIOTA U €€ COJIN

38

IIpakTtuyeckas padora Ne 4 o reme
"[lomy4eHne yriekucioro rasa.
KagecTBenHas peaxiyst Ha KapOOHAT-HOH"




39

[TepBoHauanbHBIE TOHATHUS 00
OPraHMYEeCKHUX BEIIECTBAX KAK O
COCIMHEHMSAX Yriepoa

40

Kpemuuii u ero coequHeHns

41

[Ipaktudeckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Baxaennine HeMeTaJlIbl i UX
COEUHEHUS»

42

KonTtponsnas padora Ne3 no teme
«Baxuenme HeMeTauIbl U UX
COETMHEHUS

43

OO01as XxapakTepUCTUKA XUMUYECKHX
3JIEMEHTOB — METaJUI0B. MeTtamnnueckas
CBSI3b M METaJNINYeCKasi KpUCTAJUINYECKast
pemérka. Pu3nyeckre CBOMCTBAa METAIIIOB

44

XUMHUYECKUE CBOMCTBA METAJLIIOB.
DIIEKTPOXUMHUYECKUI P HATPSIKESHUI
METaJlJIOB

45

OO61ue crnocoObl NOTYyYeHUS METAJIOB.
CrnaBel. BeruncneHus no ypaBHeHUSIM
XHUMHYCCKUX PEaKIIUi, eCIIH OJHMH U3
pEareHToOB COJCPIKUT IPUMECH

46

Ilonstue o KOppO3UHu METAJIJIOB

47

Illemo4nbie MeTaIbI

48

OKCI/I,[[LI U TUAPOKCUJBI HATPUA U KaJIUs

49

IllenoyHO3eMEIbHBIE METAIIbI — KaJIbIHM
U Mar"uu

50

Bakueiiime coefuHeHU KaIbIUA




51 O0001IeHNEe ¥ CHCTEMAaTH3aLKs 3HAHUI

59 JKEcTKOCTh BOJIBI M CIOCOOBI ¢€
yCTpaHCHHS
[IpakTtuyeckas padora Ne 6 mo reme

53 "XKEcTKoCTh BOJBI U METOBI €€
ycTpaHeHHs"

54 AnroMuHuR

55 AmpoTepHble cBOWCTBA OKCHIA U
THJIPOKCHU/IA ATFOMUHUS

56 XKeneso

57 Oxcunpl, TuApOKCUIBI 1 conn xenesa (1) u
xenesa (1)

58 O0o001Ienre U cucTeMaTH3alys 3HAaHUH
[IpakTuueckas padota Ne 7. Permenue

59 AKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TEME
«Baxkneine MeTaJlIbl U UX COEIMHEHUS
BbrurciieHus 1o ypaBHEHUSAM XUMHYECKUX
peakIui, eClii OJMH U3 PEarcHTOB JaH B

60 M30BITKE WA COJNCPIKUT IPUMECH.
BrramcieHus MaccoBOM JOJIM BBIX0/1a
MPOIYKTa PEaKIHu

61 O0o001IeHre U cucTeEMaTH3alKs 3HAHUH

62 KonTponeHas padota Ne4 o teme
«BakHeime MeTallIbl U UX COCIMHCHUS

63 BemecTBa 1 Matepuaisl B IOBCEAHEBHOM
JKU3HH YeJIOBeKa

64 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH

cpensl




65 Ponn xumMun B PCUHICHUHN 3KOJIOTHYCCKHUX 1
pooeM
66 PesepBHbIit ypok. O606FIGHHG " 1
cucreMaTrui3anus 3HaHuu
67 PesepBHbIii ypoK. O606£neHI/Ie u 1
cucreMaTrui3anus 3HaHuu
68 PesepBHblIi ypoK. O606£ueHHe U 1
cucreMaTrui3anus 3HaHuu
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. CtaHgapT OCHOBHOTO 00111eT0 00pa30BaHuUs MO0 XUMUHU.

2. IlpumepHas mporpamMma OCHOBHOTO OOIIEro 00pa30BaHMs M0 XUMHH.

3. lN'a6puensa O.C. Xumus. 8 knace: yaeOHUK JJ1s1 00111e00pa3oBaTeIbHBIX
yupexaennit. M.: IIpoda, 2013.

4. T'abpuensu O.C. Xumus. 9xinacc: yaeOHUK 11 00111e00pa3oBaTeIbHbIX
yupexaenuit. — M.: JIpoda, 2013.

5. I'abpuensu O.C., Bockoboinukosa H.II., AmykoBa A.B. HactonpHas kaura
yuurtens. Xumusd. 8 kiacc: Metonuueckoe mocodue. — M.: Jlpoda, 2012r.

6. I'a6puemsa O.C., OctpoymoB W.I'. HacTonbHast KHUTa yIUTENS.

Xumus. 9xi.: Meroaudeckoe mocodbue. — M.: [Ipoda, 2003.

7. Xumus 8 kiacc: KoHTponbHbIE U TpoBEpoUYHbIe paboThl K yueOHuky O.C.
INa6puensna «Xumus.8» / O.C. I'abpuensn, I1.H. bepéskun, A.A. Yiakosa u
ap. — M.: Ipoda, 2013.

8. Xumus. 9xi1.: KoHTposibHBIE U TPOBEPOUHBIE PAOOTHI K YUEOHUKY
O.C.I'abpuensna «Xumusa.9»/ O. C. I'abpuensn, I1.H.bepeskun, A.A.Yiakosa
u ap. — M.: lIpoda, 2004.

9. I'abpuensu O.C., Cmupnosa T.B. M3ydaem xumuto B 8 Ki1.: J{ugaKkTuaeckue
Marepuaisl. — M.: bauk mroc, 2013.

10. I'a6puensa O.C., Octpoymos WU.I'.. U3yuaem xumuto B 9 KI1.:
Junaktuueckue matepuaibl. — M.: bauk mmtoc, 2004,

11. T'abpuensa O.C., AmykoBa A.B.. Pabouas tetpans. 8 k. K yueOnuxy
O.C. I'abpuensna «Xumus. 8». — M.: JIpoda, 2005 — 2006.

12.T'abpuensa O.C., PynoB H.H., TonkyHnoB B.1. XuMnueckuii 5kCiepuMEHT
B mkoute. 8-9 kmacce. — M.: [Ipoda, 2005.

13. T'abpuensu O.C., Bockob6oitnukoa H.I1. Xumus B Tectax, 3agayax,
ynpaxkaeHusx. 8 — 9 k. — M.: [Ipoda, 2005.



MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
bubaunoreka IIOK https://m.edsoo.ru/7f41cc74

https://myschool.edu.ru/



