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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (heaepanbHOM padouelt mporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIMM TPEerojaBaHusl Y4eOHOTO TpeaMeTa «XHUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMmuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4yeHusl, BOCIUTAHUS M Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpelyCMAaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IporpaMMbl IO XUMHH, OMNPEACISACT KOJIMYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO COJIepKAHUSI.

3HaHWE XHUMHH CIYKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TJI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00I1eH 1 (DYHKIIMOHATLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHHUE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
ITOBCEIHEBHOM KU3HH, TaK U B MPO(HECCHOHATBHOMN JIeATEILHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HAa €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaroImunXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KEHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHIHUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUYEHUS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIISAIOLICH HAYYHOU KapTUHBI MUPA B JIOTUKE
e€ CUCTEMHOMN IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICUYEHUEM 3HAHUU U3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 57
KJIacch» U «Pusuka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, TOHITHI, 3aKOHOB ¥ TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YUYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHUY U PA3BUTUU MTO3HABATEIBHBIX YMEHHUHN U UX MPUMEHEHUH B y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€e3011acHOro 0OpaleHHsl C BEHIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUe 1eIH, KaK:

— (OpMHUPOBAHHME HWHTEIJICKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAyYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY’KaIOIlIEr0 MHUpa, WCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
TeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAHUSA LEHHOCTH XUMHUYECKHMX 3HAHUWA [UIsi BBIPAOOTKH HKOJIOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOCHHS  OOIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOyJeHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero obOpa3zoBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepuonuueckuii 3akoH. Ilepuoanueckasi cucrema xumudeckux 3nemeHToB J[. M. MengeneeBa. CtpoeHrne aTOMOB.
3aKOHOMEPHOCTHU B U3MEHEHUH CBOMCTB XUMHUUYECKUX SJIEMEHTOB MEPBBIX TPEX MEPUOA0B, KU, KAIBIUS U UX COEIUHEHUM
B COOTBETCTBUU C MOJIOKEHHEM JIEMEHTOB B [leproanueckoil cucTeMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BellecTBa: BUIbI XUMUYECKON CBA3U. THUIBI KPUCTAIUIMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA
OT THUIIA KPUCTAUINYECKOU PEIIETKA U BUJIA XUMUYECKOM CBSI3H.

Knaccudukainyss 1 HOMEHKIIATypa HEOPraHMYECKUX BEIIECTB. XHWMHYECKHUE CBOMCTBA BEIIECTB, OTHOCAIIUXCA K
PAa3JIMYHBIM KJIACCaM HEOPTaHUYECKUX COCTMHEHUN, TEHETUYECKas CBA3b HEOPTAaHMYECKUX BEIIECTB.

Krnaccudukanysa XuMUYeCKUX peakluid 1Mo pa3IudHbIM MpU3HAKaM (IO YHUCIY M COCTaBY YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, MO TEIUIOBOMY 3P (HEKTy, M0 U3MEHEHUIO CTENEeHEeN OKHCICHUS XUMHUYECKUX AJIEMEHTOB, IO 0OOpaTUMOCTH, 1O
Y4aCTHIO KaTaau3aTopa). DK30- U SHAOTEPMHUYECKUE PEaAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[loHaTrie 0 CKOpPOCTH XMMHUYECKOW peakiuu. [loHsTHEe 00 OOpaTUMBIX M HEOOPATUMBIX XMUMHUYECKHX PEaAKIUsX.
[ToHsITHE O TOMOTE€HHBIX U TETEPOreHHBIX peakiusax. [lonaTue o katanuse. [lonsaTue o xumuyeckoM paBHoBecun. DakTopel,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOU PEAKIIMHU U TTOJIOKEHUE XUMUUECKOTO PABHOBECHS.

OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIIUHU, AJICKTPOHHBIN OallaHC OKHCIUTEIHbHO-BOCCTAHOBHUTEILHON PEaKIIUU.
CocTaBiiecHME YpPaBHEHHI OKHUCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKIUNA C HCIOJIb30BAHUEM METOAA SJIEKTPOHHOIO
OanaHca.

Teopust 3NEKTPOJUTHUUECKON AUCCOIMALMU. ODJIEKTPOJUTHI M HEANEKTPOJHThl. KaTHOHBI, aHUOHBI. MexaHu3Mm
JUCCOIIMAIIMN BEIIECTB C Pa3UYHbIMM BUJAMU XuUMHUYecKou cBsi3u. Crenenp aucconuanuu. CUTbHBIE W clla0bie
DIEKTPOJIUTHL.

Peakuiun voHHOTO OOMEHa. YCJIOBHUSI MPOTEKAHUS PEaKIuii MOHHOTO OOMEHa, MOJHBIE M COKPAIIEHHBIC MOHHBIC
ypaBHeHUs peakiuii. CBOMCTBa KUCJIOT, OCHOBAaHUH M COJICH B CBETE MPEICTABICHUHN 00 2JIEKTPOJIUTUYECKOMN TUCCOIIUALINH.
KauectBeHHbIe peakunu Ha HOHBL. [IoHSATHE O THIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHHUE C MOJEISAMU KPUCTALIMYECKUX PEMIETOK HEOPraHMYECKHX BEIIECTB — METAUIOB M HEMETAIIOB
(rpaduTa u anmasa), CIOKHBIX BEUIECTB (XJIOpUAa HATPUA), UCCIIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKON peaKiuu
OT BO3JICUCTBUS Pa3IMUHBIX (DAKTOPOB, UCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH PACTBOPOB BELIECTB, MPOIIECCa TUCCOLUAIIUU
KHUCIIOT, IIeJIoYe U coseil (BO3MOXKHO HMCIOJIb30BAaHUE BHJIEO0 MATEpPUAJIOB), MPOBEICHUE OIBITOB, WLIIOCTPUPYIOIINX
MPU3HAKU TIPOTEKAHMs peakiuii HOHHOTro oOMeHa (0Opa3oBaHHE Ocajika, BhIJICICHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBI OKUCITUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMI (TOPEHUE, PEAKIINH PA3JIOKEHHS, COEIUHEHUS),
pacno3HaBaHWE HEOPTraHWYECKUX BEIIECTB C MTOMOIIBIO0 KAUYECTBEHHBIX PEAKUUi HA HOHBI, PEHIEHUE dKCIEPUMEHTAIBHBIX
3a/1ay.

HemeTausibl 1 MX COeIMHEHU S

OO1as xapakTepucTrka ranoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIE CTENIEHU OKucieHus. CTpoeHue u
¢dbu3nYecKre CBOMCTBA MPOCTHIX BEIMIECTB — TAJIOTEHOB. XHMMHUYECKHE CBOMCTBA Ha MpUMeEpe XJjopa (B3auMOJACHCTBHE C
MeTajulaMH, HeMeTajlaMu, Imienodamu). XiopoBojgopoAd. ConsiHas KHCIIOTa, XWMHYECKHE CBOMCTBA, IOJIY4YEHHUE,
npuMeHeHue. JleicTBre XJiopa M XJIOPOBOJOPOJA HAa OpPraHM3M 4YeJoBeKa. BakHelline XJIOpHuabl U UX HAXOXKICHUE B
IIPUpPOJIE.

O6mas xapakrepuctuka 3JeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHMS aTOMOB, XapaKTEpHbIC CTETECHU
okucieHusi. CTpoeHrne U (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U Cepbl. AJNIOTPONHBIE MOAU(PUKALIMH
KHUCJIOPOJa U cepbl. XUMHUUECKHE CBOMCTBA cephl. CepoBOIOPO, CTpOeHUE, (U3NYECKUE U XUMUYECKHUE CBOMCTBA. OKCHIBI
Cepbl KakK MpEeACTaBUTEIN KHCIOTHBIX OKCHIOB. CepHas KuCIOTa, (QU3MUECKHEe M XMMHUYECKHE CBOMCTBa (oOuue Kak
IpeICTaBUTEINS Kiacca KUCIOT U crienrduueckre). XuMUUECKHE PEeaKiiy, JiexkKalllie B OCHOBE MPOMBIIIIEHHOTO CrIoco0a
NOJIy4eHUs] CEpHOM KUCIOTHI. [IpuMenenne cepHoi KUcIoThl. COM CEpHOM KUCIOThI, KAYECTBEHHAs peakiys Ha cylbdar-
noH. Haxoxnenune cepol 1 €€ COeIMHEHUI B IPUPOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEN CPEIbl COETUHEHUSIMH CEPBI
(KUCIIOTHBIE T0K/IU, 3arPSA3HEHHUE BO3TyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeTOTBPALICHHUS.

Oo6mas xapaktepucTuka 351eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTETICHN OKUCIICHHUS.
A30T, pacnpocTpaHeHue B mpupoje, Gu3nyecKue U XuMudeckue cBoiictBa. Kpyrosopot a3ora B mpuponie. AMMHUak, €ro
bu3nYecKue 1 XMMUYECKHE CBOMCTBA, MoTyYeHue U npuMenenne. Cou aMMOHUs, X (PU3NYECKUE U XUMHYECKHE CBOMCTRA,
npuMeHeHue. KauecTBeHHast peakiusi Ha MOHbI aMMOHMS. A30THasi KHCIIOTa, €€ MojdydyeHue, (PU3nyeckue U XuMUYECKUe
cBOiicTBa (0O1IMe KaK MPEeACTaBUTENS Kilacca KUCIOT U cnenuduueckue). VMcrnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B



KayeCTBE MUHEPATBHBIX yI0OpeHuil. XUMHUECKOe 3arpsi3HEHUE OKPY)KAIOIIeH Cpeabl COCIMHEHUSIMH a30Ta (KHCIOTHBIE
JOXKIH, 3arpsA3HEHHE BO3AyxXa, MOYBbI U BOJ0EMOB). Docdop, amnorpomnusie Moauduxamuu docdopa, dpusnueckue u
xumuueckue cporctBa. Okcun docdopa (V) u docopHas kuciora, GU3NUECKUE U XUMUYECKHE CBOWMCTBA, MOJIyUYCHUE.
Hcnonb3oBanue hochaTroB B KauecTBE MUHEPATBLHBIX YA00PEHHUIA.

Oo6mast xapaktepuctuka dieMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOCHHS aTOMOB, XapakKTEpHbIC CTENEHU
OKHUCJIEHUS. YTIEepoa, aNIOTPOITHbIE MOAU(UKAIIMU, PACIPOCTPAaHEHUE B IPUPOJE, PU3NUECKHE U XUMHUYECKHE CBOMCTBA.
Ancop6mus. Kpyrosopot yriepoaa B npupoje. OKCuabl yriaeposa, ux GU3ndecKue 1 XUMUIECKUe CBOMCTBA, IEUCTBHUE HA
’KUBBIE OPTaHU3MBbI, IOJyYEHUE U IPUMEHEHHE. DKOJIOTHYECKUE TPOOIIEMBI, CBSI3aHHBIE C OKCHIOM yriaepoaa (1V), runoresa
r7100aJpHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIA 3 (eKT. YTosbHasg KUCIOTa U €€ CONU, UX (PU3MUECKUE U XUMUYECKHUE
CBOICTBa, MosyueHue u npumeHenue. KauectBeHHast peakuust Ha kapOoHaT-uoHsl. Mcnons3oBanue kapOoOHATOB B OBITY,
MEIUIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHavasibHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAUHEHUSX yriepoja (MeTaH, 3TaH, STUJIEH,
alleTUJICH, 3TaHOJI, [NIMLEPUH, YKCYCHAsl KUCIIO0TA). [I[pupoaHbIe HCTOUYHUKHU YTIIEBOAOPOIOB (YTroib, IPUPOAHBIN ra3, HEPTh),
IPOAYKTHI UX NepepadboTku (OEH3UH), UX POJIb B OBITY U IPOMBIIIIIEHHOCTH. [IoHATHE O OMOJIOrNYeCKH BaXKHBIX BEIIECTBAX:
XKupax, Oelikax, yrieBoJax — U UX POJIM B )KM3HU YesloBeKa. MarepuanbHOE €UHCTBO OPTaHMYECKUX U HEOPTaHUYECKUX
COE€INHEHUM.

KpeMHuii, ero ¢puznueckue U XMMUYECKUE CBOMCTBA, MOTyyeHue U npuMeHenne. CoeiMHEHUs] KpEMHUSI B PUPO/IE.
O6mue npencraBinenus o6 okcune kpemuust (IV) m kpemaueBoit kucinore. CHIMKAThl, UX HCIOIB30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHelime cTpouTenbHble MaTepUalibl: KepaMUKa, CTEKJI0, IEMEHT, OETOH, Xkese300eToH. [IpobieMsl
0€30MacHOr0 UCIOJIb30BAHUS CTPOUTENBHBIX MAaTEPUATIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3lioB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KUCJIOTHI, MPOBEACHUE KAUECTBEHHBIX PEaKIMi Ha
XJIOPUJ-MOHBI U HAOIOJEHUE MPU3HAKOB MX MPOTEKaHUs, OMBITHI, OTpa)karonme (pU3NYecKue M XMMHUYECKHE CBONCTBa
TaJIOTEHOB U MX COCAMHEHHUH (BO3MOXKHO HCIOJb30BAaHUE BHJIEOMATEPHANIOB), O3HAKOMIICHHE C OOpa3laMu XJIOPHJIOB
(rajmoreHuI0B), O3HAKOMJIEHHE C O0pasliaMu cepbl U €€ COeAMHEHUSIMHU (BO3MOXHO HCIIOJb30BAaHUE BUJIEOMATEPUAIIOB),
HaOMIoIeHNe Tmpollecca OOYriauMBaHUA caxapa IMOoJ JEeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI, H3y4YEHHE
XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM KHCIIOTHI, MPOBEJCHNE KaueCTBEHHOW PEeaKINK Ha CyIb(aT-uoOH U HAOII0IeHUE



nmpu3HaKa e MPOTEKaHUs, 0O3HAKOMJICHHE ¢ (PM3WYECKMMU CBOWCTBaMH a30Ta, pocdopa m mx coeauHEeHUH (BO3MOKHO
WCIIOJIb30BAaHUE BHUACOMATEpUATIOB), oOpasmaMu a30THBIX U (PocPopHBIX yIOOpeHWi, TOJydeHue, CoOupaHue,
pacno3HaBaHWE M M3YYCHHE CBOMCTB aMMHaKa, MPOBEJACHUE KAaUYeCTBCHHBIX PEaKIWii HA MOH aMMOHUS U (ocdaT-uoH U
W3y4eHHUE TMPU3HAKOB HUX IMPOTEKaHMs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHCJOTBHI C MEJbIO (BO3MOYKHO
WCIIOJIb30BaHUE BHUIEOMATEpPUAIOB), M3y4YCHHE MOJCICH KpHUCTAUIMUECKUX pemeéToK anMmasa, rpadura, QyiuiepeHa,
03HAKOMJIEHUE C MPOIECCOM acOPOLMU PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOrasa,
MOJIyYeHHE, COOMpaHne, paclio3HaBaHWE M MU3yYEHHUE CBOMCTB YTIICKUCIIOTO ra3a, MPOBEJACHUE KAaYeCTBEHHBIX PEaKINil Ha
KapOOHAT W CHJIMKAT-UOHBI M M3Y4YCHHE IMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHHE C TIPOIYKIIMEH CHIMKATHOM
MIPOMBIIIJIEHHOCTH, PEIICHUE KCIIEPUMEHTAIBHBIX 33/1a4 MO0 TeMe «BaxxHeume HeMeTaIbl U UX COCTUHEHUS.

MeTajlibl M X COeTUHEHUS

OO6mrast XxapakTepuCTUKa XUMHUYECKUX HJIEMEHTOB — META/UIOB Ha OCHOBAaHMM MX ToOJIoKeHus B llepumommueckoit
cucrteMe xumuueckux sneMeHToB . Y. MenneneeBa u ctpoeHus atomoB. CTpoeHHE METaIoB. Mertajuindeckas CBsi3b U
MEeTaJUIMYECKasi KpUCTaUIMYECKask pEIIETKA. DJICKTPOXUMUYECKUN Pl HANPsHKEHUM MeTauioB. DU3nM4ecKkue 1 XUMUYECKUe
cBoiicTBa MeTaiioB. O01IME criocoObl ToTydeHus MeTauioB. [IOHITHE 0 KOPPO3HH METAIOB, OCHOBHBIC CIIOCOOBI 3aIITUTHI
ux oT koppo3uu. CriiaBsl (CTaidb, YyT'yH, TIOPAUTIOMUHHM, OpOH3a) U UX MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTaiuibl: noJioxkeHue B [lepuonnueckon cucreme xumudeckux amnemMeHtoB . . MenaeneeBa, ctpoenune
WX aTOMOB, HaxoXkjAeHue B npupoje. Ouznueckne U XUMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kayus). OKCUIbI U
TUJPOKCHUIBI HATPUA U Kaius. [IpuMeHeHne MEeT0UYHbIX METAJIOB U X COSIUHEHUM.

[IlemoyHO3EeMENBHBIE METAUIBI MAarHUM U KaJIbIMIA: MOJIOKEHHUE B [leproanyeckon CUCTeMe XUMHUYECKUX 3JIEMEHTOB
. 1. MenpaeneeBa, CTPOEHHE UX ATOMOB, HAX0XKIEHUE B IpUpoie. PU3NUECKHE U XUMUYECKUE CBOMCTBA MAarHUs U KaJIbLIUSL.
Baxneime coequHeHUst Kaablius (OKCUA, TUIPOKCU, COJIH). KECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUS.

AnroMuHui: nonoxxkeHue B [lepuoanueckoit cucteMe xumuueckux sneMeHToB JI. 1. MenpeneeBa, CTpoeHHE aToma,
HaxO0XXJICHUE B npupoje. PU3ndecKre 1 XUMUUECKHUE CBOMCTBA alFOMUHUSA. AMGBOTEPHBIC CBOMCTBA OKCHJIA M THAPOKCHIA
AJIFOMUHUS.

Kenezo: nonoxenue B Ilepuommueckoit cucreme xumuueckux sneMeHToB [l. M. MenpaeneeBa, cTpoeHUE aToma,
HaxoXJieHue B npupoje. usnveckue u XUMUYSCKUE CBOMCTBA jkese3a. OKCHIbl, TUAPOKCH b 1 coiu xkene3a (1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.



Xumuueckuii IKCHepUMEHm '

O3HAKOMJICHUE ¢ 00pa3amMi METAJJIOB U CIUTABOB, X (PM3WYECKUMH CBOWCTBAMH, U3YUCHHUE PE3YIbTATOB KOPPO3UHU
METaJUIOB (BO3MOYKHO HCIIOJIh30BaHUE BUACOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHA KAJIBIMS U HATPHUS C
BOJI0M (BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB), UCCIEAOBAaHNE CBOMCTB XECTKON BOJBI, Mpoliecca TOPEHUs Kejesa
B KHCJIOpOJie (BO3MOXKHO HMCIOJIb30BAaHUE BHEOMATEPHAIOB), IPU3HAKOB MPOTEKaHUS KAYECTBEHHBIX PEaKIMi Ha HOHBI:
MarHusi, Kanblivsi, amtoMmuHus, nuHka, kene3a (ll) u xenmeza (lll), meau (Il), HaOmogeHue u ommcaHue MNPOLIECCOB
OKpallIMBaHUs IJIAMEHU NOHAMU HATPUS, KA M KaJIbIis (BO3MOYKHO MCIIOJIb30BAaHUE BUICOMATEPHAIIOB), UCCIICIOBAHNE
aM(OTEepHBIX CBOMCTB THAPOKCHAA ATIOMUHHS W THIPOKCHJA ITMHKA, PEIICHHE ASKCIICPUMEHTAJIBHBIX 3aJlad I10 TeMe
«BaxxHeume MeTaibl U UX COSTUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa 1 Marepuanbl B TOBCEAHEBHOW JKU3HHM UYEJOBEKa. be3omacHOe MCIOJIb30BaHUE BEIICCTB M XUMHUUYECKHUX
peaknmii B ObITy. [lepBast moMOIIb MPU XUMUYECKUX 0XKOTAX M OTPABICHUSX.

XUMHUECKOE 3arpsi3sHEHUE OKpYKaroleh cpelbl (MpeenbHas A0MmycTuMasi KOHIEHTpalus BemiecTs, aanee — [11K).
Ponb xumuu B penieHun 3KOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCnepuUMeHm:

U3ydeHHE 00pa3ioB MaTEPHAIOB (CTEKIIO, CIIABBI METAJUIOB, TIOJTUMEPHBIC MAaTCPUAIBI).

Mesicnpeomemmunie ceasu

Peanuzanusi MeXNpeaAMETHBIX CBSA3EH MPU M3YYCHUH XUMUHU B 9 Kilacce OCYIIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK
O0IMX eCTeCTBEHHO-HAYYHBIX ITOHSATHM, TaK M TIOHATHN, SBISIONIAXCS CHCTEMHBIMH JUISI OTICIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAy4YHBIN (PakT, TUTIOTE3a, 3aKOH, TCOPHS, aHAJN3, CHHTE3, KilacCu(UKaIus,
NEePUOIMYHOCTh, HAOIIOICHUE, IKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHUE, MOJEIb, SBJICHUE, MapHUKOBBIA 3(PQeKT,
TEXHOJIOTHS, MaTePHUAIIBI.

®duznka: maTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJ, H30TOIbI, PaTUOAKTUBHOCTH, MOJICKYJA,
IIEKTPUUCCKHUI 3apsi/l, MPOBOJIHUKH, TTOJYIIPOBOTHUKH, TUIJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, 00BbEM, arperaTHoe
COCTOSIHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTh, KpUCTAJUTHUECKAs PEIIETKA, CIIIaBbl, PU3HUCCKUE BETUIHHBI, S TUHHUIIBI
M3MEpPEHUsI, KOCMUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJHIIE.



buonorusi: ¢otocunTe3, apixaHue, Ouochepa, IKOCHCTEMa, MHUHEpAIbHbIE YIOOpPEHHS, MHUKPOIJIEMEHTHI,
MaKpORJIEMEHTBI, TUTATEJIbHbIE BELIECTBA.
['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOJBI, MOJE3HbIE HCKOMaeMble, TOIUIMBO, BOIHbBIE

pecypcehl.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yIbTaThl OCBOCHHS MPOIPaMMBbI OCHOBHOTO OOINEro oOpa3oBaHMs JOCTUTAIOTCA B XOJ€ OOydeHHs
XMMHHA B €IWHCTBE y4COHON M BOCIHTATEIbHON EATEIBHOCTH B COOTBETCTBHHM C TPAJAMIIMOHHBIMUA DPOCCHHCKHMU
COLIMOKYJIbTYPHBIMH H JTyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, TPUHATHIMU B OOIIIECTBE MTPABUIAMH M HOPMAaMU ITOBEICHUS
U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHS U COIIMATU3AIMH 00yUJaIOIIMXCS.

JIMYHOCTHBIE PE3YIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIUXCSA PYKOBOACTBOBATHCSA CHUCTEMON IO3MTHUBHBIX
IICHHOCTHBIX OPHEHTAIMI U PaCIIMPEHHE OIBITA AEITEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMOTHYECKOIr0 BOCIIMTAHUS:

[ICHHOCTHOTO OTHOIIICHUSI K OTCYECTBCHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACIICIHMIO, TTOHUMaHHSI
3HAYCHUS XUMHUYCCKOW HAYKU B JKU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJICTh JOCTOBEPHOW MH(MOpPMAIUEH O
HEPEIOBIX JOCTHKEHUSAX M OTKPBITHUSAX MUPOBOM M OT€YECTBEHHON XMMHMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHMS:

NPECTAaBICHHS O COLMAIBHBIX HOPMaX M MPaBUIaX MEKIMUYHOCTHBIX OTHOIICHUN B KOJUICKTHBE, KOMMYHHKATHBHOM
KOMITETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, yU4eOHO-MCCIeI0BATEIbCKON, TBOPUSCKOW U IPYTHUX BHIAX ACSATEIBHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOH [IEATEILHOCTH IIPH BBHIMOJHEHHM Yy4YeOHBIX, IMO3HABATEIbHBIX 3ajad,
BBIIIOJIHEHHM XHMHUYECKHX OKCIIEPUMEHTOB, CO3JAaHMK YYEOHBIX IIPOEKTOB, CTPEMIIEHHS K B3aWMOIOHHUMAHUIO H
B3aMMOIIOMOIIM B MPOLECCE ITOH yueOHOH AeSITEIbHOCTH, TOTOBHOCTH OIICHWBATh CBOE IMOBEICHHE M MOCTYIKH CBOMX
TOBAPHILEH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS MTOCIICICTBUI MMOCTYIIKOB;



3) HEHHOCTH HAYYHOT O MO3HAHUS:

MHPOBO33PEHUYECKHE NIPEICTABICHUS O BEIECTBE 1 XUMUYECKOM PEAKIIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAYKH M COCTABIIAIONIME OCHOBY JJIsl TIOHMMaHUSl CYHUIHOCTH HAyYHOW KapTUHBI MHUpa, MPEACTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS IPUPO/IbI, B3AUMOCBS3X YEJIOBEKA C IPUPOIHOMN CPEIOi, O POJIU XUMHUHU B TO3HAHUU
TUX 3aKOHOMEPHOCTEN;

MO3HaBaTEJIbHbIE MOTHBBI, HAMPABJICHHBIC HA TIOJyYEHUE HOBBIX 3HAHUUN 10 XUMUU, HEOOXOIUMBIE AJI1 OOBSICHEHHS
HAOJI0JaeMBIX TPOLIECCOB U SIBJICHUM, MO3HABATEIbHOW, MH()DOPMALIMOHHOW M YHUTATEIbCKOM KYJIbTYpbI, B TOM YHCIIE
HaBBIKOB CAMOCTOSATEIbHOW pabOThl C YYEOHBIMU TEKCTaMM, CHPABOYHOW JUTEPATYpOW, JAOCTYNHBIMH TEXHUYECKHUMHU
CpeIcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTH;

UHTEpec K 00YUEHHUIO U IO3HAHMIO, TI0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHUIO, TPOEKTHOI
Y UCCJIEI0BATEIbCKON AEATENBHOCTH, K OCO3HAHHOMY BHIOOPY HAIIPABJICHHOCTU U YPOBHS 00YUYEHUS B JabHEHIIEM;

4) popMHupPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAaHUE LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKHM Ha 3JI0pOBBIA 00pa3
KU3HU, OCO3HAHUE MOCJEACTBUI M HENPUATUE BPEAHBIX NMPUBBIUEK (YHOTPEOJEHUs aJIKOrojisi, HAPKOTUKOB, KypEeHHUs),
HEOOXOIMMOCTH COOJIIOICHHS TPAaBUII O0€30MAaCHOCTH NPH OOpAILlEHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peanbHOU
KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K MPAaKTHUECKOMY H3YYEHMIO Mpodeccuil U Tpyda pa3iudyHOIo poja, YBaXKEHUE K TPyAy M pe3ylibTaTaM
TPYAOBOM JESATEIBHOCTH, B TOM YHCJIE Ha OCHOBE NPHUMEHEHHUS IMPEIMETHBIX 3HAHUHM MO XUMHH, OCO3HAHHBIA BBHIOOD
WHIWBHUIYAIbHON TPAaeKTOPHH MPOJOJDKEHUST 00pa30BaHUs ¢ YyUETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMUH,
OOILIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHOW MPOPECCHOHAIBHON NEATEIbHOCTH M PAa3BUTHS HEOOXOIUMBIX
YMEHH, TOTOBHOCTb a/1allITUPOBATHCA B MPO(HECCUOHATIBHOM Ccperie;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11e1ecO00pa3HOe OTHOLIEHUE K MPUPO/Ie KaK UCTOYHHUKY KM3HU Ha 3eMJjie, OCHOBE €€ CyIIeCTBOBaHUS,
NOHMMAaHUE LIEHHOCTH 3/I0POBOI0 K 6€30MacHOro o0pa3a >Ku3HH, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DU3UUYECKOMY
U TICUXWYECKOMY 3J0pPOBbIO, OCO3HAHHUE IIEHHOCTH COOJIOJICHHUS TpaBWJl OE30MacCHOr0 TMOBEACHUS IpuU padboTe ¢
BEIIECTBAMH, a TAKXKe B CUTYyaIUsX, YIPOKAIOIINX 3JOPOBBIO U JKU3HHU JIIOJICH;



CHIOCOOHOCTH MPUMEHSITh 3HAHUS, TTOJTydaeMble MPY U3YUSHUH XUMUH, JJIs1 PEIICHUS 3a/1a4, CBI3aHHBIX C OKPYXKaIOIIei
OPUPOAHOM CpEeAOW, MJIA TMOBBIIIEHUS YPOBHS JKOJOTMYECKON KyJbTYpbl, OCO3HAHHUS TJIOOATBHOIO XapakTepa
IKOJIOTUYECKUX TPOOJIEM M MyTeH HMX PEHICHHsS MOCPEACTBOM METOAOB XHMHHU, SKOJIOTHUECKOTO MBIILUICHUS, YMEHHS
PYKOBOJICTBOBATHLCS UM B ITI0O3HABATEJIBHOM, KOMMYHUKATUBHON U COLIMAJIBHON ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIACIAIOT 3HAYUMBIE 11 POPMUPOBAHUST MUPOBO33pPEHHSI OOIIICHAYIHBIC
NOHATHA (3aKOH, TEOPUSsl, IPUHIIUI, TUIIOTE3a, PaKT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U APYTOE.), KOTOPBIE UCIIOIb3YIOTCA
B €CTECTBEHHO-HAayYHbIX YYEOHBIX MpEAMETaX U IO3BOJSAIOT HAa OCHOBE 3HAHUM W3 3TUX MPEAMETOB (POpMHUPOBATH
IpEICTaBICHUE O LEJOCTHOM Hay4yHOM KapTHMHE MHpa, U YHHUBEpCalbHblE Y4YeOHbIE NAEWCTBUA (IIO3HABaTENIbHBIE,
KOMMYHHUKAaTHBHbBIC, PETYJIATUBHBIE), KOTOpbIE 00€CeunBalOT (POPMUPOBAHUE TOTOBHOCTU K CaMOCTOSITEIIBHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU I€ATEIbHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble 1ornyeckue qeicTBus:

YMEHHs UCIOJIBb30BaTh IMPUEMBI JIOTUYECKOI'O MBIIUIEHUSA IPU OCBOCHHUM 3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX
NOHATUH (BBIACIATh MX XapaKTepHbIE€ MPHU3HAKH, YCTAHABIIMBATH B3aMMOCBS3b C APYTMMHU TMOHSATUSMHU), HMCIHOJb30BaTh
NOHATUSL Il OOBSICHEHUS OTAENbHBIX (DAKTOB W SIBICHHI, BbIOMpAaTh OCHOBAHUS W KPUTEPUHU ISl KiIacCHU(PUKALUU
XUMUYECKUX BEIIECTB M XUMUYECKUX PpEaKIUi, YCTAaHABIMBATH MPUUYMHHO-CIEJICTBEHHBIE CBSI3HM MEXKIYy OOBEKTaMHU
U3Y4YEHUs, CTPOUTH JOTMUECKHE pacCy>KICHU (MHyKTUBHBIE, IeYKTUBHbIE, IO AaHAJIOTUH ), 1€JIaTh BBIBO/IbI U 3aKIIOYCHMS,;

yYMEHHE IPUMEHATDH B MPOLIECCE MMO3HAHUS MOHATHUS (IIPEIMETHBIE U METaNpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE)
MOJI€JIM, MCTOJb3yE€MbIE B XMMHUHU, MPEOOPA30OBBIBATh LIMPOKO MPUMEHSEMbIE B XMMHUU MOJEJIbHBIE MPEACTaBJICHUS —
XUMUYECKUI 3HAK (CUMBOJI AJIEMEHTA), XUMHUYecKas (opMysia U ypaBHEHUE XUMUYECKON peaklKi — IPU pelIeHUH Y4eOHO-
IIO3HABATEIBHBIX 3aJa4, C YYETOM JTHUX MOJEIBHBIX IPEACTABICHUW BBIABIATH U XapaKTEpU30BaThb CYIICCTBEHHBIC
NPU3HAKU H3YyYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKHX PEaKIMH, BHISBIATH 00IIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CJIEACTBEHHBIE CBSI3U U IPOTUBOPEUYMS B U3y4aEMBbIX IIPOLIECCAX U SABJICHUSAX.

Ba3oBrbIe ucciaenoBarebCcKHe A1eHCTBUA.

YMEHHE UCIOJIb30BATh TOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA NTO3HAHMS, @ TAKKE B KAUECTBE OCHOBBI JIJIA
(bopMUpPOBaHUS TUIOTE3bI 10 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHMUIA;



NpUOOPETEHNE OMNbITA MO IUIAHUPOBAHWUIO, OPraHU3alUd M MPOBEICHUIO YYEHUYECKHUX HKCIIEPUMEHTOB, YMEHUE
HaO0JI01aTh 32 XOJ0M IPOIecca, CaMOCTOATEIBHO MTPOTHO3UPOBATH €T0 PE3yNbTar, ((OPMYIUPOBATH 0OOOIIEHNS U BHIBOIBI
10 pe3yJbTaTaM MPOBEIEHHOIO OMbITA, UCCIEI0BAHUS, COCTABIATH OTUET O MPOJIEIAHHON padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHE BBIOMPATh, AHAJM3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALIMIO PA3IUYHBIX BUJIOB U (JOPM MPEACTABIICHUS,
NOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (HAYYHO-TIOMYJIAPHAS JUTEPATYPA XUMUYECKOTO COIEPKAHUs, CIIPABOYHBIE TOCOOMS,
pecypchl IHTepHEeTa), KpUTHUECKU OLICHUBATh IPOTUBOPEUYHBYIO U HETOCTOBEPHYIO HH(POPMALIHIO;

yYMEHHE IPUMEHATDH Pa3JInYHbIE METOBI U 3aIIPOCHI IIPH MTOUCKE U 0TOOpE MH(POPMALIMU U COOTBETCTBYIOLIUX JaHHBIX,
HEOOXOMMBIX JUIsl BBITIOJIHEHHSI yUeOHBIX U MIO3HABATEIBHBIX 3a/1a4 ONPEACIEHHOTO TUIIA, IPUOOPETEHUE OMBITA B 00JIACTH
UCIOJIb30BaHUsl MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJAaJE€HHUE KYJIbTYPOW AKTHUBHOTO HCIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CHUCTEM, CaMOCTOSTENIbHO BBIOMpATh ONTHUMAIbHYIO (OpMYy MpeacTaBieHus WHOOpMAUuu M
WUTIOCTPUPOBATh pEIIaeMble 3aJauyd HECIOXHBIMH CXEMaMH, JHarpaMMaMu, ApyrumMu (opmamMu rpapukd U HX
KOMOMHAIIMSIMHU;

YMEHHE UCIOJb30BaTh U aHAJIM3UPOBATh B IPOLECCE YUEOHOW U UCCIIEI0BATEIbCKON AESITENbHOCTH MHPOPMALUIO O
BJIMSIHUU MTPOMBIIUIEHHOCTH, CEJIbCKOTO X035ICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH TPUPOAHON Cpebl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUS 33/1aBaTh BONPOCHI (B X0/ AUAIOora v (M) AUCKYCCUH) MO CYIIECTBY 00CYK/1aeMOM TeMbl, ((OPMYIUPOBATH
CBOM IIPEIJIOKEHNSI OTHOCUTENIBHO BBINIOJIHEHHUS MTPEIOKEHHON 3a1a4H;

YMEHUS NPEACTABIATH MTOJYYEHHBIE PE3YNIbTAThl IO3HABATEIBHOMN EATEIBHOCTH B YCTHBIX U MUCBMEHHBIX TEKCTAX;
JienaTh MPE3EHTALMI0 Pe3yJbTAaTOB BBINOJHEHUS XUMHUYECKOTO IKCIEPUMEHTa (J1abopaTOpHOro OIbITa, JadopaTOpHOMI
paboThI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

YMEHHsI y4yeOHOro COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM IIO3HABaTENbHOM M HCCIENOBATEIbCKON
JESTEIbHOCTH TPU PEIICHUH BO3HHUKAIOUIMX MpOoOJeM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS IMO3ULUIN
(oOcyxneHus, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIMHAIUS COBMECTHBIX JICHCTBHI, ONpeiesieHue KPUTEPUEB MO
OIIEHKE KaueCTBa BBIIOJIHEHHOU pabOThI U IpyTHe).

PerynsiTuBHbIE YHHBepCcaJbHbIe Yy4eOHbIe 1eiCTBUSA:



YMEHUE CAMOCTOSITENIBHO ONPENENsATh LENU AEATEIbHOCTH, IUIAHUPOBATh, OCYUIECTBIATh, KOHTPOJIUPOBATh U IPH
HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JESATEIbHOCTD, BRIOMPATh Hanboee 3(h(HeKTUBHBIE CIIOCOOBI pEIIeHHs YUYEOHBIX U
NO3HABATEJIbHBIX 3a/1a4, CAMOCTOSATEIbHO COCTAaBJATh WJIM KOPPEKTUPOBATh MPEUIOKEHHBIN alrOpUTM AEHCTBUN TPH
BBITNIOJIHEHUH 3a/1aHUM C YYETOM IOJIyUY€HUsI HOBBIX 3HAHUI 00 M3yuyaeMbIX 00BEKTax — BEILIECTBAX U PEaKLUsiX, OLEHUBATh
COOTBETCTBUE IIOJIyYEHHOIO pE3yJIbTaTa 3asBJICHHOM LEIM, YMEHHME HCIOJIb30BaTh W AHAIM3UPOBATH KOHTEKCTHI,
npeajiaraéMble B YCIOBUM 3aJaHUN.
INPEAMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO O00S3aTENBHOIO COAEPIKAHMS, YCTAaHOBJIEHHOTO JIaHHOM
denepanbHON pabouell MPOrpaMMoil, BBIAENSAIOT: OCBOCHHbIE OOYYaIOLIUMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeicTBUM, cienuduueckre st npeaMeTHONH 00acTu « XUMUs», BUIbI AESITEIHOCTH 110 MOJIYYEHHUIO HOBOT'O 3HAHUS, €T0
UMHTEpHIpETalny, TPeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsIX.

K koHiy 00y4yeHus B 9 ky1acce npeIMeTHbIE pe3yJabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTH
y 00y4aromuxcs YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHI: XMMUYECKUI 2JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, AHUOH,
IIPOCTOE BEILIECTBO, CII0KHOE BEILIECTBO, BaJIECHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIEHUS, XUMUYECKas
peakuus, XUMHYECKasi CBs3b, TEIUIOBOM 3(P(DEKT peakuuu, MOjib, MOJAPHBIA OOBEM, PacTBOp, SJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, 3JEKTPOJUTUYECKAs TUCCOIMAIMS, PEAKIUHM HOHHOTO OOMEHa, KaTajau3aTrop, XUMHUYECKOe
paBHOBecHe, 0OpaTUMble U HEOOpaTHMbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLUU, OKUCIUTENb,
BOCCTAaHOBUTEIb, OKUCICHHE U BOCCTAHOBJIEHUE, aAJIOTPONUs, aM(pOTEPHOCTh, XMMHUUYECKasl CBsI3b (KOBaJICHTHAA,
VMOHHAs, MeTaJJIn4yecKas), KpUCTaUIMYecKas pemeTKa, KOppo3us METauIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOU
peakuuu, npeaenpHo nomnyctuMas konueHtpauus /1K BemecTsa;

e WJUIKOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XWMHMUYECKMX MOHATHA M NPUMEHATH 3TH IOHATUSA NPU OINUCAHUU
BEIIECTB U UX IIPEBPAILCHUN;

e HCIOJB30BaTh XUMUYECKYIO CUMBOJIMKY JJIsl COCTABIEHUS (pOPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUi;

e ONpPENENsATh BAJEHTHOCTb U CTEMEHb OKUCICHUS XUMHUYECKUX 3JIEMEHTOB B COCIUHEHHUAX PA3JIMYHOTO COCTABa,
NPUHAAJIEAKHOCTh BEIIECTB K OMNPENEIEHHOMY KIIACCy COEIMHEHUU 1Mo ¢GopMynaMm, BUJ XUMUYECKOW CBS3U
(KoBaJIeHTHAas, MOHHAs, METAJNINYECKasi) B HEOPraHUUECKUX COSAMHEHMSIX, 3apsj] HOHA 10 XUMUYECKOU GopmyIe,



XapakTep CpeJibl B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COCTMHEHUM, TUIT KPUCTALTMYECKON PEIIETKA KOHKPETHOTO
BEILECTBA;

packpeiBaTh cMbica [lepuoanueckoro 3akona J[. 1. MeneneeBa u JeMOHCTPUPOBATh €r0 IOHUMAHUE: ONKUCHIBAThH
U XapakTepu3oBaTh TabnuuHyo Gopmy [lepuonanueckoid cUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3linyaTh MOHSATHUS
«rnaBHas noarpynmna (A-rpynmna)» u «nodounas noarpymnmna (b-rpymnmna)y, manbie 1 60JbIINE TEPUOJIBI, COOTHOCUTh
0003HaYEHUsI, KOTOPHIC UMEIOTCSI B TIEPUOAMIECKON TabIUIIe, C YUCITOBBIMU XapaKTEPUCTHKAMH CTPOCHHUSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsijl siipa, oOlIee YHCIO AJIEKTPOHOB M paclpeefieHUe UX MO AJIEKTPOHHBIM
CJIOSIM ), OOBSICHATH 00I1IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 2JIEMEHTOB U MX COCITMHEHUH B TIpeiesiax MajIbIx
MIEPUOAOB U TJIABHBIX MOATPYIIL C YUETOM CTPOEHHUS KX aTOMOB;

KJIacCU(UIIMPOBATh XMMUUYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIEeCTBa, XUMHUYECKHE pPEaKIuu (10 YHUCIy U
COCTAaBY YYACTBYIOIIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 HU3MEHEHUIO CTENEHEH OKHUCICHHS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) O0IIME U CHEU(PUIECKUEe XUMUYECKUE CBOMCTBA MPOCTHIX M CIOKHBIX BEIECTB,
MOATBEPAkKAasi ONHCAHUE NPUMEpPaAMU MOJIEKYJSIPHBIX M HOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XWUMHUYECKUX
peaKkuuii;

COCTABJISITh YPABHEHUS 3IEKTPOJUTUUECKON AUCCOLMALMM KUCTIOT, IIEJI0Yeld U COJIEH, MOJHbIE U COKpPAILEHHBIE
yYpaBHEHUS PeaklMii MOHHOTO OOMEHAa, ypaBHEHHMS pEakiMil, MOJTBEPKIAOIINX CYIECTBOBAHUE T€HETHUECKOMN
CBSI3U MEXK]1y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKUIUN MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO
OaslaHca ATUX PEeaKIINii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BOBMOXKHOCTU MPOTEKAHUSI XUMHUUYECKHUX
MPEBPAILIECHUN B Pa3JIMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYIO MacChl BEILIECTB, MAacCOBYIO JOJIO XHUMHUYECKOTO
AJIeMEHTa 1o opMyJie COSTMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XAMUYECKOU PEAKLINH;



e coOJIOAaTh MpaBWJIa MOJIb30BAHUS XMMHUYECKOHN MOCYI0M M 1abopaTOpHBIM 00OPYAOBAaHHEM, a TakKe MpaBuiia
oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKITUSIMHU I10 BBHITIOTHEHUIO TAOOPATOPHBIX XUMUYECKUX OTIHITOB
0 MOJIYYE€HUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (AaMMHUaKa U YTJIEKHCIIOTO rasa);

e TIPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE Ka4eCTBEHHBI COCTaB PA3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
nyTEM XJIOpUA-, OpoMHI-, HOIUA-, KapOoHaT-, hocdar-, CUIHUKAT-, CyIb(AaT-, TUAPOKCUI-UOHBI, KATHOHBI AaMMOHUS
Y MOHBI U3YYEHHBIX METAJNIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;

e TMPHUMEHATH OCHOBHBIC ONEpAIlMH MBICIUTEIBHON NEATEIbHOCTH — aHAJM3 UM CHHTE3, CpaBHEHHE, 0000IleHue,
CUCTEMAaTH3alIHIO, BBIBIEHUE TPUUUHHO-CIIEICTBEHHBIX CBSI3€H — JIJIs1 U3yUYEHUs CBOMCTB BEILIECTB U XMMHUECKUX
peakuuii, eCTeCTBEHHO-HAayYHbl€ METOJbl MO3HAHMS — HAONIO/IEHUE, U3MEPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN).

TEMATHYECKOE INIAHUPOBAHUE

9 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHme pa3je/ioB U TeM uudposbie
Ne ni/m P KonTpoabubie IIpakTuueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XuMu4ecKkHne peakun
11 [ToBTOpeHue u yriydieHne 3HaHUH 5 1 bubnuoteka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnmnoreka [HOK
' peaxiuit https://m.edso0.ru/7f41a636
13 ONEKTPOIUTHYECKAs JUCCOLUALIM. 8 1 1 bubmuoreka [JOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazpnen 2. HemeTa/uibl M HX COeIMHEHUS


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

21 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' anemeHToB VIIA-rpymnmsl. ["amorenst https://m.edsoo.ru/7f41a636
O011ast XapaKTEPUCTUKA XUMHUYECKUX
2.2 Z-)JIGHI;GHTO]S VIA? nel. Cepa u eé 6 bubmorexa HOK
' PyHieL. L-ep https:/m.eds00.ru/741a636
COEUHEHUS
OO01mas XapakKTepUCTHKA XUMHUYECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 bubmorexa LOK
' Py ’ ’ p https://m.edsoo.ru/7f41a636
COEUHEHUS
OO01as XxapakTEpUCTUKA XUMUUYECKHUX
2.4 3ne§eHT01§) IVAl-jr Bl YTIepoa U 8 bubmorexa HOK
' . PYIIIBL. PO https://m.edso0o.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Wroro mo paszneny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
. bubnuorexa [IOK
3.1 Obmpe cBofiCTBa METANIOR 4 https://m.edsoo0.ru/7f41a636
N bubmuoreka [{OK
3.2 BaxkHel1me MeTamibl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no paszneny 20
Pasnen 4. Xumus u okpy:kaiomas cpeaa
4.1 BerecTBa 1 MaTepHallbl B )KU3HU YEJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpems 3 bubmorera TIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne uudposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Tepuonuueckuii 3akoH. [lepuoanueckas
1 cucTeMa XUMMUYeCKux anemMeHToB . U bubmmorexa [JOK
T https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MIePHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa Bu6mmoteka [IOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBSI3U U THITBI bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Bxopanast konTponbHast padota Nel o teme
5 «IToBTOpEHUE U yriybaeHne 3HaHUH 1
OCHOBHBIX Pa3/ieNioB Kypca 8 kjacca»
5 Knaccuukanus XuMU4ecKux peakiui no bubmmnoreka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHUYECKOMN pEaKIUK.
7 [ToHsITHE O TOMOTEHHBIX U FE€TEPOTE€HHBIX Bubmmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peakuusax
3 [TonsTHE 0 XUMHYECKOM PAaBHOBECHH. bubmmoreka [JOK

@akTOpBI, BIUSAIOIINE HA CKOPOCTh

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYECKON PEAKLIUU U ITOJIOKEHUE
XMMHMYECKOTIO PABHOBECUS

9 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 31€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK

10
CuIibHBIE U CJTa0bIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Honnrle ypaBHEHHS peakuil bubmmorexa [JOK

P pearh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT M OCHOBAHUM
12 B CBETE IIPEICTaBICHUI 00 bubmmorexa [JOK
pedl N https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIHAITIT
XUMUYECKHE CBOMCTBA COJICH B CBETE
13 MPEACTABICHUH 00 JIEKTPOJIUTUYCCKOM bubmorexa OK
p P https://m.edsoo.ru/00add8b2
JACCOLHAIIN
bubnunoreka LIOK
14 IloHsTHE O TUAPOIIM3E COJICH
AP https://m.edsoo.ru/00add9d4
bubmmoteka IIOK
15 O06o001IeHNe U cUCTEeMaTHU3alnsl 3HAHUI
m & https://m.edsoo.ru/00addd12

16 [IpakTnueckas padora Ne 1. «Pemenue bubmmnoreka HOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
Kontponbnas padota No2 o teme

17 «DJIEKTPOJIUTHYCSCKAS TUCCOLMAIIHS bubmorexa HOK

P s AT https://m.edsoo.ru/00addecO
XHWMHUYECKUE PEAKIIUU B PACTBOPAX»

18 OO1mast xapaKTepUCTHKA TaJIOTeHOB. bubmmnoreka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopon. ConsiHasi KUCIIOTa,

. bubnuotexa [JOK

19 XUMHUYECKHE CBOMCTBA, MOIYYEHHE,

MMPUMCHCHUC

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

[IpakTuyeckas padora Ne 2 o Teme

bubnunorexa LIOK

20 «ITonydyeHrie CONTHOM KUCIOTEI, H3yUEeHUE
. yil yi https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Bbruucrienus no ypaBHEHUSM XUMHUYECKUX
21 €aKLui, €ClIM OJJUH U3 PEarcHTOB JIaH B bubmorexa LIOK
p ’ p https://m.edsoo.ru/00ade488
n30bITKE
29 OO6mras xapakTeprucTuka 3J1eMeHTOB VIA- bubnmnoreka HOK
IpyIIIbI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUY CEPHI.
23 Haxo;xlz[eHHe cephl I/ICbeé coezu/IHeI})mﬁ B buGnuorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopoi, ctpocHHE, (U3HUECKUC U bubmmoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,
25 ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMHUECKUE PEaKINH, JIEXKAIINE B OCHOBE
26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmuoreka [IOK
CEPHOU KUCJIOTBI. XMMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPbI
97 Beruucnenne MaccoBoil 40JIM BBIXO/1a bubmmoreka IIOK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1IeMeHTOB V A-
08 rpynnsl. A30T, pacipoCTpaHEHHE B bubmuoreka [JOK
npupoze, Gu3n4ecKue u XuMUIECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMUak, ero Gpu3nYecKue 1 XuMHU4eCcKHe bu6muoreka [JOK

CBOMCTBA, OJIyYEHUE U IPUMEHEHUE

https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

[Tpaktuyeckas padora Ne 3 o Teme

30 «ITonmyyenne amMmmuaKa, U3y4eHHE €TO bubmorexa HOK
o 1Y https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas kuciora, e€¢ Gu3ndecKue u bubnmnoreka HOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH

32 aMMOHHMS B KAYECTBE MUHEPAJIbHbBIX bubnmnoreka HOK
ynoOpeHuii. XuMHYeCKoe 3arps3HeHHE https://m.edso0.ru/00adf518
OKpY’KaroIel Cpeibl COSTMHCHUSIMHU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas

33 KHCJIOTa, GU3HYECKUE M XUMHUCCKHE bubmorexa [JOK

o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnons3oBanue GocdaToB B KayecTBE
34 MHUHEPAIBbHBIX YI00OpeHU. 3arpsi3HeHue bubmorexa HIOK
PATIDHBIX YAOOP 4P https://m.edso0.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamMu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubmuorexka [IOK

35 .

(dbu3MYecKre U XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux Gpusnveckue u

36 XAMUYECKHE CBOMCTBA. DKOJIOTHUSCKUE bu6nunorexa LIOK
poOJIEMBI, CBSI3aHHBIE C OKCHJIOM YIJIepoja https://m.edsoo.ru/00adfebe
(V)

bu6nunorexa LIOK
37 VYronbHas KUcoTa U €€ Cou
https://m.edsoo0.ru/00ae006¢
IIpakTuyeckas padora Ne 4 o Teme
| bubnmnoreka LIOK
38 [Tomy4yeHne yrileKnucIIoro rasa.

KauecTtBeHHas peakuus Ha kKapOoHAT-HOH"

https://m.edso0.ru/00ae027¢



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

[TepBoHayabHEBIE TOHATHUS 00

39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCIMHECHMSX yTIIepo/ia
40 Kpemuuii u ero coenqunenust buGnuorexa [IOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIIbHBIX 3a]1a4 110 TEME bubmmoreka [JOK
«BaxxHeuIme HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCAUHCHHMS
KonTponbnas padorta Ne3 no teme

42 «Baxaenne HeMeTauIbl U UX bubmorexa OK

https://m.edsoo.ru/00ae0e18
COCIMHCHHM S
OO01mmas XxapakTepruCTHKa XUMUIESCKUX

43 3JIEMEHTOB — METAJIOB. MeTajuinueckas bubnuoreka [IOK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edso0.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XHMHUYECKHE CBOMCTBA METAJIOB.

44 DNEKTPOXUMHUECKUN Psiji HAalpsKEHUH bubmmorexa LIOK

https://m.edso0.ru/00ae1156
METaJIJIOB
OO1u11e criocoObl MOTYyYeHHs METAILIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubmuoreka [IOK
XUMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

46 [TonsTHE O KOPPO3UH METAIIIOB bubmmorexa LIOK

https://m.edso0.ru/00ae1278
bubnunorexa LIOK

47 Wenotbie MeTaIB! https://m.edsoo.ru/00ae14b2

bu6nunorexa LIOK

48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU

https://m.edsoo.ru/00ae14b2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

[llenouyHo3eMenbHBIC METAIUIBI — KAJIbITUH U bubnuorexa [JOK
49 .
Maraui https://m.edsoo.ru/00ael5e8
50 Baxxueime coeMHEHNUA KA buGnuorexa [IOK
https://m.edsoo.ru/00ael5e8
51 O0001enre U CUCTEMATH3AMs 3SHAHUH
52 JKécTrocTh BOABI M CIIOCOOBI €€ yCTpaHEHUS bubmorexa LOK
a yerp https://m.edso0.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "KEcTKOoCTh BOABLI 1 METOBI €8 bubnnorexa [JOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubnuoreka [{OK
54 AmroMuHuii
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 Keneso
https://m.edso0.ru/00ae1d86
57 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u bubmmoreka IIOK
xeresa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHE U CHCTEMATH3AIMs SHAHNUH
ITpakTruyeckas pabora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a1a4 [0 TEME bubmorexa LIOK
p . https://m.edsoo.ru/00ae3de8
«BaxkHenIme MeTaiIbl 1 UX COETUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIMii, eclIi OIMH U3 PeareHToB JaH B
60 i36bm<e WU COJE X(HTFI)'I NMECH bubnnorexa [JOK
Aep . p ' https://m.eds00.ru/00ae1750
Brruncienus MaccoBOii TOIM BEIXOIa
MIPOJIYKTA PEaKIuu
61 O00011IeHIE U CUCTEMATH3aIU 3HAHUI


https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

[Ipomexxyrounas arrecrauus. Mtoropas

62 1
KOHTpOJIbHas paboTa.
63 BemiecTBa u maTepuansl B TOBCEIHEBHOM 1 bubnmnoreka HOK
JKU3HU 4EJI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKpYXkKarolen 1 bubmmoreka [JOK
cpeasl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B pelieHnH SKOJIOTHYECKUX 1 Bbu6muotexa [JOK
npobiem https://m.edsoo.ru/00ae4270
66 PezepHbiit ypok. O6001eHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O60011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O000IICHHE 1 1 bubmmorexa [JOK
CUCTEMaTU3alusl 3HAHUU https://m.eds00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 9 knacc/ I'adpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,

AxnronepHoe obmectBo «M3paTenscTBo «IIpocBemienne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
O. C. l'abpuensn, 1. I'. Octpoymos, U. B. AkcénoBa «MeTonuueckoe

nocobue s yuurens. XUMUSA 9 knace, AO «IlIpocBemienue»

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

bubmmoteka [IOK

http://school-collection.edu.ru

http://fcior.edu.ru

http://www.chemnet.ru

http://him.1september.ru

http://school-sector.relarn.ru/nsm/

http://him-school.ru





