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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHOI pabouei mporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMPerojaBaHusl Y4yeOHOTo ImpeaMeTa «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOyueHusi, BOCIUTAHUS M PaA3BUTHUA OOYYAIOMIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIY EMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTelIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JCATECIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XWMHH CIYXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKM XMMHUHU HA ONPEIEIEHHOM JTare €€
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPUHIIUITY
NOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K IpyrOMY, BBITIOJHSAS (PYHKITUU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUCHHS N3yUaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CUCTEMHOM PUPO/IbI, ICHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAaHUSI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPHUBJICUEHUEM 3HAHUU U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yueHWH XUMHH TPOUCXOAUT (HOPMUPOBAHKWE 3HAHWN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JeSATETbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a7a4ua
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMN, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, Si3bIKa HAayKd, B MPHOOIICHHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YYEHUU BELIECTB M XUMHUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX MPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€e3011acHOro 0OpaleHMsI C BEHIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yuyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs BaXKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (¢$opMHpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUMOHAIBHOM W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaloIlIET0 MHUpa, MCIOJIb3Yysl 3HAHUS U OIBIT, MOJYyUYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYI0OBOM
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyarolmuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1e71ecoo0pa3HOro TOBEJICHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTA B LEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKArOIIeH MPUPOIHOIN cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIs U HANPABICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OO1ee 9rco 4acoB, OTBEACHHBIX JIJISl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisieTr 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepronnueckuit 3akoH. Ileproanueckas cucreMa XUMHAYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIUS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJIeMEHTOB B Ilepuonnueckoil cucreme u
CTPOECHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHUIBl XWMHYECKOW CBSA3U. THIBI KPHUCTAIUTMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3JIMYHBIM KJACCaM HEOPTaHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYeCcKUX peakuuid Mo pa3auvyHbIM MIPU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTETECHEN OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, MO OOpPAaTUMOCTH, MO
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U I'e€TepOTreHHBIX
peakuusx. [lonsarne o karanmse. [IoHsTHe 0 XUMHUeckOM paBHOBecUU. DAKTOPBHI,
BIIMAIOLIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHSL.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBienue YPaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIIMH C  HWCIOJB30BAaHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOTUTUUECKON TUCCOIUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHu3m auccOLMallii BEUIECTB C PAa3JIMYHBIMU BUIAMHU
xuMudeckoi cBsizu. CteneHs aucconuanuu. CHUIbHBIC U C1a0bIe DJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHMS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHHI U COJICH B CBETE MPE/ICTABICHUN 00 AIEKTPOTUTHICCKON TUCCOITUAITIH.
KauectBeHHbIe peakuyu Ha HOHBL. [IoHSATHE O THIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEIISIMUA KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX
BEILIECTB — METAJIOB W HeMeTaioB (rpadura u anmasa), CIOXKHBIX BELIECTB
(xJ1opua HaTpus ), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTU XUMUYECKOU PEAKIINU OT



BO3JCHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOIPOBOIHOCTHU
pPacTBOPOB BEUIECTB, MTPOLIECcCca AUCCOLMALIMU KHCIIOT, IIEJI0UEH U cosel (BO3MOKHO
UCITOJIb30BAaHUE BHJIEO MAaTEPHAJIOB), MPOBEJCHHE OIBITOB, HWILTIOCTPUPYIOIIMX
OpU3HAKUM TPOTEKAaHUs peakuuid HOHHOro oOMeHa (0Opa3oBaHME OCAJKa,
BbIJIEJICHUE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEeHUEe, pPEeaKLUu pas3lIoKEeHUs,
COCJIMHEHHUS), pACIO3HABAHME  HEOPraHWYECKMX  BEIIECTB C  IOMOIIBIO
KAa4ECTBEHHBIX PEAaKIMI Ha MOHBI, PELIEHUE YKCIIEPUMEHTAIbHBIX 33/1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmass xapakTepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HAa MMPUMeEpE XJopa (B3auMOIEHCTBUE
C MeTajulaMM, HeMeTalaMu, uiesnodamu). Xusoposojopon. ConsHas KHUCIOTa,
XUMHUYECKME CBOWCTBA, IOJy4YyeHUE, MNpHUMEHeHue. JleiictBue Xxijopa H
XJIOPOBOJIOPO/Ia HA OPTAaHU3M 4YeJIOBEKa. BaskHenme XJI0puabl U UX HAX0XKICHUE B
IpUPOJE.

Oo6mas xapakrepuctuka 3eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue u (uU3NYECKHUe CBOWCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMHUYeckrue cBorcTBa. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (001IME KaK MPEeACTaBUTENS
KJjlacca KHMCIOT M crnenuduueckue). XUMUUECKHE pEeaklru, JeKallue B OCHOBE
MPOMBIIIUICHHOTO CIMOco0a MOJMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
KUCJIOThl. CONM CEepHOM KHUCIOTHI, KAaYeCTBEHHAs peaklHs Ha CyJb(aT-HOH.
Haxoxnenue ceppl M €€ COENMHEHUWM B NpUPOJE. XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolllel cpefbl COECAUHEHHMSIMH Cepbl (KHCIOTHBIE MOKIH, 3arpsi3HEHHUE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHMUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJE,
bu3nyeckue U XuMHueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, €ro
duznyecKkue u XMMHUYECKUE CBOMCTBA, MoJyuyeHue U npuMeHnenue. Coiru aMMOHMUS,
uX (pU3NYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
WOHBI aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJydeHHe, (PU3HUYECKHUE U XMUMHYECKHE
cBOicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  cleludpuyecKue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATBLHBIX YI0OpEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3AyXa, MOYBbl M BOA0EMOB). docdop, amioTponHbie
momudukanuu docdopa, puznueckue n xumuueckue cpoiictea. Okcua dochopa



(V) u dochopnas xucinora, pu3nuecKkue U XUMHYECKHE CBOWCTBA, MOIYYCHHE.
HcnonszoBanue ¢pocdaTtoB B KaueCTBE MUHEPATbHBIX YA00pEHUH.

OObmas xapaktepuctuka 31eMeHToB |VA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. Y TIEPO/], AJFIOTPOIIHbIE MOAU(UKALINH,
pacnpocTpaHeHue B NpUpPOJE, (PU3NUECKHE U XUMHUUECKHE CBOMCTBA. AncopOnusl.
KpyroBopotr yrimepoma B mnpupoae. OKcuasl yriepona, WX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYyYEHUE U
IpUMEHEHHEe. JKOJIOTUYecKre NpoOsieMbl, CBs3aHHbIE ¢ okcuaoM yriepona (1V),
TUIOTE3a TJI00AJBHOTO TMOTEIUIEHUs KIIMMaTa, MapHUKOBBIM 3ddexT. YronbHas
KACIOTa U €€ coyid, UX (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIILJIEHHOCTH U CEIbCKOM XO0351CTBE.

[TepBoHayasibHbIE OHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIIEH, 3TAHOJ, TJIMLEPHUH, YKCYCHAsl KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEQPTH),
IPOAYKThl WX mepepaloTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yriieBoJgax — U X
poJii B OKM3HM YEIOBEKAa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKHUX COCINHEHHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, INOJyYEHHE H
npumeHeHue. CoeMHEeHHs KpeMHUs B ipupoae. O01ue npeacTaBieHus 00 OKCHIE
kpemaus (IV) u xpemaueBoi kucinoTe. CHIIMKATHI, UX HCIIOJb30BaHUE B OBITY, B
IIPOMBIIUICHHOCTH. BakHeie CTpOUTENbHBIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobiembl 6€30macHOTO  MCIOIL30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHue 00pa3lioB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
POBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
WX TIPOTEKAHMsI, OMBIThL, OTPAKAIOIIHUE (PU3NYECKHE M XUMHUYECKHE CBOWCTBA
raJIOTeHOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJIOPUAOB (TaJOreHU 1I0B), O3HAKOMJICHHE ¢ 00pa3iiaMu
ceppl M €€ COECNUHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEpPUAIIOB),
HaOJII0IeHNE Tpolecca O0YTIMBaHMS caxapa Mo AeCTBHEM KOHIIEHTPUPOBAHHON
CEpHOM KHCIIOThI, U3YYEeHUE XUMHUECKUX CBOMCTB pa30aBIE€HHON CEpHOIN KUCIIOTHI,
MPOBE/ICHNE KAYE€CTBEHHON PEaKIMU Ha CyJb(aT-uoH 1 HaOMI0AeHUE MTPU3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (DPU3MYECKUMU CBOWCTBaMH a30Ta, docdhopa U ux
COEMHEHHH (BO3MOKHO HCIIOJIb30BAHKE BUACOMATEPUATIOB), 00pa3iaMu a30THBIX
u GochopHBIX yaoOpeHul, mojlydeHne, coonpanre, pacro3HaBaHUE W U3YUCHHE
CBOMCTB aMMMaKa, MPOBEACHHE KaueCTBEHHBIX pPEAKIUl Ha HOH aMMOHMS U



dbochar-noH W W3yUYEHHWE TPU3HAKOB WX TPOTEKAHMS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTBI C MEIbI0 (BO3MOKHO HCIOJIL30BaHUE
BHUJICOMATEPHUAIIOB), M3YYCHUE MOJENEeH KPUCTAUIMYECKUX PEIIETOK anumasa,
rpaduta, QymuiepeHa, O3HAKOMJICHHE C IMPOIECCOM aJcopOIHu pacTBOPEHHBIX
BEIIECCTB AKTUBUPOBAHHBIM YTJIEM M YCTPONMCTBOM IIPOTHMBOTa3a, IMOJYUYCHHE,
coOupaHue, paclio3HABAHUE U U3yYEHHUE CBOMCTB YTIJIEKHMCIIOrO Ta3a, MpOBEICHUE
KAueCTBEHHBIX PEAKIMI HA KapOOHAT M CUJIMKAT-UOHBI U M3YUYECHHE MPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CUIMKATHOM IPOMBIIIEHHOCTH,
pellIeHUEe SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMme «BaxHeWinne HeMeTalibl U UX
COCIMHECHUS.

MeTajuibl 4 UX COCAMHEHUS

OO0mras XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux TnonoxeHusa B llepuomuueckor cucreMe XUMUYECKUX diiemeHToB [ .
MeHnneneeBa u cTpoeHus: aToMoB. CTpOE€HHE METAJUIOB. MeTayundeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HanpspKeHU MetamioB. Ouznueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O01mue
crocoObl ToyueHuss MeTtaioB. [loHATHE O KOppo3WM METAIIOB, OCHOBHBIE
CIIOCOOBI 3alTUTHI UX OT KOoppo3uu. CriiaBsl (CTallb, YyTYH, TIOPATIOMUHHMN, OpOH32)
U UX MPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHnToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKIECHHE B NIPUPOJIE.
duznyueckre ¥ XMMHUYECKUE CBOMCTBA (HA mpuMepe HaTpus u Kamusi). OKCuabl u
TUAPOKCHABI HATpusg W Kanusa. [IpuMeHeHue MIeNOYHbIX METauIOB M HX
COEIMHECHUM.

[[lenoyno3emenbHblE METaUIbl MarHuii W KaJblMi: IIOJIOXKECHHE B
[lepnognueckoi cucreMe xuMuueckux 3nemenToB 1. . Menneneesa, cTpoeHue ux
aTOMOB, HaxXOXJIeHue B npupoac. Ousznueckue 1 XMMUUECKUE CBOMCTBA MarHus U
Kanblus. BaxkHeinme coefuHeHus KalbIys (OKCUI, TUIPOKCHU, COJin). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEHUS.

AJTToMUHUN: TI0J103)keHUE B [leproanueckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHUE aroma, HaxoxaeHue B mnpupojne. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3J€MEHTOB /1.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoac. Duznyeckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcuibl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOWCTBA U TOJyYCHUE.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHHE C oOpaslaMu METAUIOB W CIUIABOB, HMX (PU3HYECKUMHU
CBOMCTBAMH, W3yYCHHE PE3yJbTaTOB KOPPO3WHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIACOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJA
KaabllUsl W HATpUs C BOJOW (BO3MOXKHO HCIOJB30BaHUE BHICOMATEPUATIOB),
WCCJICIOBAaHUE CBOMCTB XECTKOW BOJBI, MPOIECCa TOPCHUS Kelle3a B KUCIOPOJIe
(BO3MOXXHO  HCIIOIB30BAHWE  BHUJICOMATEPUATIOB), TPU3HAKOB  TPOTEKAHUS
KaueCTBCHHBIX PEAKIMi HA MOHBI: MarHUs, KaJIbIIKs, ATIOMUAHUSA, TUHKA, sxere3a (1)
u xenesza (lll), menu (Il), HaGmoneHne M ommMcaHue MPOIECCOB OKpaIWBAHUS
IUTAMCHH HWOHAMH HATpWsl, Kalusd W Kaiublusl (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIIE0BaHNE aM(DOTEPHBIX CBOWCTB THAPOKCHIA aTFOMUHUS U
THAPOKCHJIA IIMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a71ad 1o TeMe «Bakueimme
METaJUTBl U IX COCTMHCHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemiectBa u martepuansl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCITOJIb30BAaHUE BEIICCTB M XUMUYCCKUX peaknuii B ObiTy. IlepBas momornts mpu
XUMHUYECKUX 0YKOTaX M OTPABICHUSX.

XHWMHYECKOE 3arpsA3HCHHE OKpYKalomieh cpenbl (MpeaeibHas IOmyCcTHMas
KoHIIeHTparus BemecTs, nainee — [1JIK). Poias xumMun B perieHnn 3KoJI0ruuecKux
po0aem.

XumuuecKkuii IKCnepumeHm:

u3ydeHre o0pasioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEpPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmnsanus MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
NOHATUH, TaK W MOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUJISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAy4dHbId (DakT, rumore3a, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIElb, SBIEHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIBI.

®dusznka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaANOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUYECKUI 3aps, IPOBOTHUKH,
MOJTYTIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TeEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKast
pemérka, CriaBbl, (U3MUECKHUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.



buonorus: ¢dorocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI00pEHUs, MUKPOAJIEMEHTBI, MAKPOJJIEMCHTHI, ITUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS IPOrpPaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHUS XMMHUU B E€IUHCTBE yueOHOU U
BOCIIUTATEIbHOM AESATENBHOCTA B COOTBETCTBUM C TPATUIMOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMH, MPUHSATHIMU B
oOIIECTBE MpaBUJaMU W HOPMAaMHU IMOBEJIEHUS M CHOCOOCTBYIOT ITpOLiECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIIN3ALNN 00yYarOIIUXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX LIEHHOCTHBIX OpHEHTAlMN U
pacIIMpeHre ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIEHHOCTHOT'O OTHOILIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
YW HAay4YHOMY HAacCJIeIHI0, MOHMMAHMS 3HAYEHUS XUMUYECKOH HAyKH B JKHU3HHU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JAOCTOBEPHOM HH(pOpMaIeil o
NEPENOBbIX JOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpaskKAaHCKOT0 BOCTIUTAHMUS:

NPEACTABICHUS] O COLMAJIBHBIX HOpPMax M NpaBUiIaX MEKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4EOHOMCCIIEA0BATENIbCKOM, TBOPUECKOM U IPYTUX BUJAX ACSITEIBHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM [EATEIbHOCTH MPHU BBINOJIHEHUU
y4eOHBIX, TO3HABATEIbHBIX 3a/a4, BBINOJIHEHWH XMMHUYECKHUX SKCIEPUMEHTOB,
CO3JaHUH YUYE€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIECCE ATON yueOHOU AesTEeNbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJCHUE
Y TIOCTYNKM CBOMX TOBApHILEH C MO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IMOCIEACTBUN MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'0 O3HAHMSL:

MHUPOBO33PEHUYECKUE MPEJCTABICHUS O BEIIECTBE M XMMHUYECKOM peaKIlui,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM W COCTAaBIIAIOIIME
OCHOBY JUIsl IOHMMAHUS CYIIHOCTH HAYYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJBI, B3aHMMOCBS34X YEJIIOBEKAa C
IIPUPOIJHOU CPELON, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;



MO3HABATENbHbIE MOTHUBBI, HAMIPABJICHHbIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJUMBIE il OOBSCHEHUS HAOJI0/IaeMbIX MPOIECCOB U SIBICHUI,
MO3HABATEIIbHON, WH()DOPMAITMOHHOW M YHUTATEIBCKOW KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKHUMH CpeJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPeC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKH Ha 3JI0pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMHU BEIIECTBAMH B OBITY U pEajbHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTHUYECKOMY M3yUEHHUIO TTpodeccuil 1 Tpyaa pa3audHoro poja,
YBAKEHHE K TPYAY U pe3ybTaTaM TPYIOBOM AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHUS  MPEAMETHBIX  3HAaHWMM 1O  XMMHHM, OCO3HAaHHBIH  BBIOOD
WHJUBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeITHON Mpo(]ecCHoHaIBLHON NeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

AKOJIOTHUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MMPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0pasza JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI IIPU padOTe C BEIIECTBAMU, a TAKXKE B CUTYalUsIX,
YIPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIECH MPUPOJHON CPEAOH, I MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphbl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHUKATUBHOM M COLMAJIbHOM ITPAKTHKE.



METANPEIMETHBIE PE3YJIbTATHI

B cocraBe wMerampeaMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYUMBIC TS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYYHBIC TIOHSTHS (3aKOH, TSOPHS, TPUHITHUTI,
THIOTe3a, (aKT, CHUCTEMa, IMPOIECC, OSKCICPUMEHT W JAPYroe.), KOTOpbhIe
UCTIONB3YIOTCS. B €CTECTBCHHO-HAYYHBIX YYCOHBIX MpeaMeTax W TO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ICIIOCTHOM
HAyYHOW KapTHMHE MHpA, M YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (IT03HABATEIIbHBIC,
KOMMYHHKATHBHBIC, PETYIATHBHBIC), KOTOpHIE O0O0ECIeUnBaIOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITETbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHUIO YUeOHOMN
JESITEIIBHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble jioruyeckue aeiicTBuUsI:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINUJICHUSI MPU OCBOCHUU
3HAHUU: PacCKPhIBATh CMBICI XUMHUYECKHX IMOHSATHH (BBIICIATh X XapaKTEPHBIC
MIPU3HAKHN, yCTaHABIMBATh B3aWMOCBSI3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJI1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIONPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHYECKHUX BEIICCTB W XHMHUYECKHX pPEaKIUH,
yCTaHABJIMBATh MPUYMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCCYyX ACHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, 110 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHHE TPUMEHSTh B TIPOIECCE TO3HAHWUSA TOHATHS (MPEAMETHBIC U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEITH, UCTIONIh3yEMbIE B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DdJEMEHTa), XUMHuueckas ¢opMmyra W ypaBHEHHE
XUMUYECKON PEaKIUu — TMPHU PEIICHUN YUeOHO-TTO3HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJEIBHBIX TPEICTABICHUN BBISBIATHL U XapaKTEPU30BATh CYIICCTBCHHBIC
MPU3HAKN U3y4aeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBEHHBIE CBS3UM U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

Ba3oBrbIe ucciaeaoBarejbCcKHe A1eHCTBUA.

YMEHHE HCII0Ih30BaTh IOCTABJICHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l (POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPaBUIILHOCTH BBHICKA3bIBAEMBIX CYKJICHUIA;

NPUOOPETCHUE OINbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHHYECKUX OKCIIEPUMCHTOB, YMEHHE HaOM0JaTh 3a XOJOM IIpoliecca,
CaMOCTOATEIFHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIHpOBaThH 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICIOBAHUS, COCTABIATH OTUET
O MIPOJIEIaHHOM pabdoTe.

Pa6ora ¢ unpopmanmeii:



yMEHHE BbIOMpaTh, AHAIU3UPOBATH M HWHTEPIPETHPOBATH HHOOPMALIUIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONYJISIpHAs JHUTEpaTypa XUMHUYECKOIO COJEpPXk aHUS, CIPABOYHBIE
nocobust, pecypcbl MHTepHETa), KPUTUYECKH OLIEHUBATh IMPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO MH(POPMAILUIO;

YMEHUE NPUMEHATh Pa3ju4Hble METOJbl M 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEEIEHHOTO TUIIA, TIPUOOPETEHUE OIBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIB30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANIbHYIO (DOpMY MpeAcTaBICHUs] HHPOpMALUU U
WUTIOCTPUPOBATh PpEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpamMmamu,
npyrumu hopMamu rpaduKi U UX KOMOUHAIIUSAMY,

YMEHHE HCIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipouecce ydyeOHONl u
MCCJIEI0BATENBCKOW JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIE 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (OPMyIMPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEICTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  ITO3HABATEJIBHOM
JEATEIbHOCTH B YCTHBIX W HHMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBATEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB M COIIACOBAHUS
no3uuuid (o0cyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbI», KOOPAUHALIMS
COBMECTHBIX JICUCTBUM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHON pa0OTHI U APYTHE).

PerynsiTuBHBIC YHMBeEpCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEWCTBUM IIPA  BBINOJHEHUM 33JaHAW C Y4ETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,



OLICHUBATh COOTBETCTBHE IOJYYEHHOTO PE3yJbTaTa 3asBICHHOM I€JIM, YMEHHUE
WCIOJI30BaTh U AHAIU3UPOBATH KOHTEKCTHI, ITPEIJIAracMbl€ B YCIOBUH 33 IaHUM.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHOM pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOUIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS M CIOCOOBI
JNeucTBuM, crnenuduueckue g OpeAMETHONM obnactu  «XUMHS», BB
JNEATEIBHOCTH MO  IMOJYYEHUI0 HOBOIO  3HaHWs, €ro  HWHTEpIPETalNH,
npeo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K xoHIy oOydenus B 9 kj1acce npeMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

e PAacKpbIBaThb CMBICJ OCHOBHBIX XHWMHUYECKUX IIOHITHUH: XUMUYECKUN
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE€ BELIECTBO, BAJICHTHOCTb, J3JICKTPOOTPULATEIBHOCTD, CTEIICHb
OKHCIICHUSI, XUMUYECKasi peaKiysi, XUMUYecKasi CBs3b, TEIUIOBOM 3(PDEeKT
peakiuy, MOJib, MOJSIPHBIM ~ 00BEM,  PacTBOp,  DBJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJICKTPOJUTUYECKAs THUCCOLMALNS, PEAKIMU HOHHOTO
oOMeHa, KaTaiu3aTop, XHUMHUYECKOE€ paBHOBecHe, oOOpaTUMble U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHUCJIUTENb, BOCCTAHOBUTENB, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(OTepHOCTb, XUMHUYECKast CBSI3b (koBaJIeHTHas, MOHHaA,
MEeTAJTNYECKas ), KpUCTAIIMYECKAs pEIIETKA, KOPPO3US METAIIOB, CIIABBI,
CKOPOCTb XMMHUYECKOM PEAKLUHH, NPEAEIBHO IOIyCTUMAas KOHUECHTpaLUs
ITJIK BemecTna;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TMOHSATHU W
MIPUMEHATH ITU MOHITHUSA MPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

e HCIOJBH30BaTh XHWMUYECKYIH) CHUMBOJHMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

e ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUSAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeNEéHHOMY KJIAcCy COEIMHEHUN Mo ¢opmysaMm, BHI XUMHYECKOU
CBs3W (KOBaJE€HTHAs, WOHHAs, METaJUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapakTep cpeabl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHUMAHHWE: ONUCHIBATH U XapPaKTEPU30BaTh
tabnmuunyio (opmy [leprnoamyueckoil CHCTEMBl XUMHYECKHX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «mobouyHas



noarpynma (b-rpynma)», maneie u OonbIMe TMEPUOABI, COOTHOCHTH
0003HauYeHN s, KOTOPBIC UMEIOTCS B IEPHUONIECKON TAaOIHUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apan  sApa, oOOIIee YHUCIO OJJIEKTPOHOB M paclipe/ielieHhe HuX II0
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB AJIEMEHTOB M UX COCIUHEHUHI B Mpejenax MallbIX NEpPUOJOB U
TJIABHBIX TOJATPYMH C Y4ETOM CTPOCHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE PeaKiuu (M0 YUCIY M COCTAaBY YYACTBYIOUIMX B PEAKIHMH
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEU(UUECKHE XUMHUYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
pUMEpaMH MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUSI DJEKTPOJUTUYECKOM JHUCCOLMAIIMU  KHUCIOT,
LIETI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKIY BEUIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKkpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIMA
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OajlaHCca ATUX PeaKIuii;
MIPOTHO3UPOBATh CBOWMCTBA BEILIECTB B 3aBUCHUMOCTH OT HMX CTPOECHUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBPALICHUNA B Pa3IUUYHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0 XHUMHYECKOro J3jieMeHTa Mo ¢GopmyJie COCIUHEHUS,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHWYECKON PEAKIINH;

co0JIr01aTh paBUJiia MOJIH30BAHUS XMMUYECKOM MOCYI0M U 1Ta00paTOPHBIM
obopynoBaHMEM, a TakKXKe TMpaBuia oOOpalleHHsi C BEIIeCTBAaMH B
COOTBETCTBHUM C HHCTPYKIHUSIMU TIO BBITIOJHEHHUIO JIA0OPaTOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yTJIEKUCIIOro ra3a);

MPOBOJAUTH PEAKIIMU, TOATBEPKAAIOIINE KaUeCTBEHHBIN COCTaB pa3IMYHbIX
BEILIECTB: PACIIO3HABATH OIBITHBIM IMYyTEM XJIOpUI-, OpPOMHI-, HUOIUI-,
kapbonat-, docdar-, cunmkar-, cyabdar-, THAPOKCHUII-UOHBI, KATHOHBI
aMMOHHSI U HMOHBl HM3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEUIECTB;



PUMEHSTH OCHOBHBIC OTICPAIIUU MBICITHTEILHON ACSITEILHOCTHA — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000ITICHIE, CHCTEMAaTHU3aITNIO, BBISIBJICHUE MPUINHHO-
CIICICTBEHHBIX CBS3CH — JUI M3YUYCHHUS CBOMCTB BEHISCTB M XUMHYCCKHX
peakinii, eCTCCTBCHHO-HAy4YHbIE METOAbl ITO3HAHUS — HaOJIOJCHUE,
U3MepeHHE, MOICITUPOBAHUE, IKCIIEPUMEHT (PealIbHbIN U MBICIICHHBIN ).



9 KJIACC

KoanuectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbIie
Ne n/n P Kourtpoannsie Ilpakruueckue (witpp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnea 1. BemecTBo 1 XuMH4YecKHe peakuuu
[ToBTOpeHue u yriayOieHue 3HaHUN bubnmoreka [JOK
11 5 1
OCHOBHBIX Pa3ZelIoB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
DNEeKTpOoNUTHYECKAs JUCCOLUALIMSL. bubnuorexa [JOK
1.3 8 1 1
XUMUYECKHE PEaKIlMu B pacTBOpax https://m.edsoo0.ru/7f41a636
Uroro no pazneny 17
Paznea 2. HemeTaibl M X coelMHEHHUS
21 OO11ast xapaKTepuCTHKa XUMUYECKHX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
2.2 3H€§GHTO]§) VIA?r nmel. Cepa u eé 6 bubmorexa [JOK
' PYTHIRL &€p https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO61mas xapakTeprucTUKa XUMUIECKUX
2.3 3nelﬁeHTO§ VA-11? nnbl. A30T, Gpocdop u ux 7 1 bubmorexa OK
' PYTHEL. ’ P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mmas XxapakTepruCcTHKa XUMHUISCKUX
24 3neﬁeHTO§ IVA{)r Nmbl. YTIepoa u 8 1 2 bubmorera [JOK
' . PYTUIRL PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Hroro no pazneny 25
Pazgen 3. MeTasILI M HX COeTUHEHU S
3.1 O61ue cBoiicTBa METaIIOB 4 bubmorexa OK

https://m.edsoo.ru/7f41a636
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bu6mmoreka [IOK

3.2 Baxxuneiiime MeTanibl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Pa3zgen ‘4. XuMHus 4 OKpYKAKOLIasi cpeaa
4.1 BemecTsa u maTepuaisl B )KU3HU YEJIOBEKA 3 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 2 BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 67



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

IToypouHoe miiaHupoBaHue

9 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka Konrpoabnbie IIpakTuueckue A bp
n/n Bcero u3yyeHusi oOpasoBaTejbHbIE
padoThbI padoThI
pecypchbl
[lepuoanueckuii 3aK0H.
puo bu6mmoreka [IOK
1 [Tepunoguueckast cucteMa XUMAYECKUX 1 05.09.2023
https://m.edsoo.ru/00adb59
sneMenToB [. 1. MenneneeBa
3aKOHOMEPHOCTH B U3MEHCHHUH
2 CBOMCTB XEIMI/I‘I@CKI/IX J3JIEMEHTOB 1 07.09.2023 Bubmzorexa LIOK
. o https://m.eds00.ru/00adb6b6
MIEPBBIX TPEX MEPHOIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 12.09.23 bubnuorexa [JOK
HEOPraHUYECKHUX BEILECTB A https://m.edso0o.ru/00adb7e2

4 Buner xumMuueckoii CBSI3U M THITBI 1 14.09.23 bu6mmoreka [JOK
KPUCTAJUTMYECKHMX PEIETOK o https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «IToBTOpEHNUE U yriayOsieHue 3HaHui 1 1 19.09.23
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca»

5 Knaccudukamms Xumuaeckux 1 21.09.23 bubnunoreka [JOK
pEaKIuii 10 Pa3IMYHBIM IPU3HAKAM T https://m.edsoo.ru/00adbcb0
ITonsATHE O CKOPOCTH XUMUYECKON

7 €aKIuH HOHSII”)FI/IG 0 TOMOT'€HHEIX U 1 26.09.23 bubmorexa IJOK
P ’ T https://m.edsoo.ru/00adbe9a
TeTePOTEeHHBIX PEaAKIIUIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

8 @aKTOpBbl, BIUSIONINE HA CKOPOCTh 1 28.09.23 bubnuorexa [JOK
XMMHYECKON PEAKIMU U MOJ0KEHUE R https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIC 1 03.10.23 bubmuorexa [JOK

peakiuu

https://m.edsoo.ru/00adcade
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Teopust 3IEKTPOTUTUYECKOMN

bubmuoreka [JOK

10 nccoruanuu. CuibHbBIE U ci1a0ble 05.10.23
A nuan https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
. bubmuoreka [JOK
11 n e e e 10.10.23
OHHBIC YPABHCHUA PEaKiiu https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN 00 12.10.23 Enbmiorexa IOK
. P o https://m.edsoo.ru/00add5d8
IIEKTPOJIMTUYCCKOM TUCCOITUAIITN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 NpeJICTaBIeHHii 06 17.10.23 bubmorexa [IOK
et . o https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUICCKON TUCCOITUAITUT
bubmuorexa [JOK
14 Ilo €0 OJIM3e coien 19.10.23
HATHE O THAPOIH en https://m.edsoo.ru/00add9d4
15 O06o001IeHe U CUCTEMaTH3aIs 24,1023 bubmuorexa [JOK
SHAHWH o https://m.edsoo.ru/00addd12
16 [Tpaktuyeckas padora Ne 1. «Pemenue 26.10.23 bubnnoreka [JOK
9KCIIEPUMEHTAIIBHBIX 3a1a49» o https://m.edsoo.ru/00addbfa
Kourponsnaast padora Ne2 mo teme
17 <<3JI€II:<)T OJ'II/ITIf‘IeCKafl MCCOIMALNS 07.11.23 brbmiorera [IOK
p A AT o https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO0111ast XapaKTEPUCTHUKA TAJIOTEHOB.
18 XI/III;I/IlI/ILIeCKI?/Ie CBI;ﬁCTBa Ha [IpUMepeE 09.11.23 Brbmuozexa [OK
prMep o https://m.edsoo.ru/00addfe2
xXJIopa
Xaoposogopond. ConsHas KHCIIOTA,
19 nggqecfng cioﬁCTBa [MOJIVUEHNE 14.11.23 Bubmiorexa IJOK
» MOy ’ o https://m.edsoo.ru/00ade104
MIPUMCHEHUE
ITpaktrueckas padora Ne 2 o teme
20 «IPIOJI YyeHHE COI?IHHOﬁ KUCIOTHI 16.11.23 Bubmzorexa LIOK
Y . ’ o https://m.edsoo.ru/00ade348
U3yYCHHE e€ CBOWCTBY
BrraucieHus 1mo ypaBHEHUAM
P . bu6mmorekxa [IOK
21 XUMHUYECCKHUX PEaKIIUU, €CIIU OOUH U3 21.11.23

pEeareHToB J1aH B U30BITKE

https://m.edso0.ru/00ade488
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OO61as xapakTepUCTUKa 3JIEMEHTOB

bubmuorexa [JOK

22 23.11.23
VIA-rpymibl https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIE MOTU(DUKAIIMH CEPHI.
23 Haxoxg[eHne ce BII[ H(I;é c:eﬂnﬂeinﬁ B 28.11.23 br6moreka [JOK
P y o https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA Cephl
CepoBoaopoj, cTpoeHue, puzndeckue bubnnoreka [HOK
24 . 30.11.23
Y XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KMCIIOTA,
25 @HSH%CKI/II; u menqecxne CBOMCTBa 05.12.23 Brommozexa [OK
’ o https://m.edsoo.ru/00adea28
pUMEHEHUE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIICHHOTO CTII0Cc00a
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. 07.12.23 bubnuoreka [IOK
XHUMHUYECKOE 3arpsI3HEHHE o https://m.edsoo.ru/00adec8a
OKPYXAaIOIIE Cpeabl COETUHEHUIMU
cephl
97 Brruncnenue MaccoBO# JOJIM BBIXO/a 12.12.23 bu6mmorexa [IOK
IPOIyKTa PEaKIin o https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCcTHKa 3JIEMEHTOB
28 VA-rpynmnsl. A30T, pacipoCTpaHeHHE 14.12.23 bubnunoreka [JOK
B IpUpPOJIE, PU3NYECKHE U o https://m.edso0.ru/00adeea6
XMMHYECKHUE CBOMCTBA
AMMHuak, ero pu3nuecKue u
29 XUMUYECKHE C(EOﬁCTBa MOJIyYEHUE U 19.12.23 bubmorera [JOK
» oY o https://m.edso00.ru/00adf004
MPUMEHEHUE
[Ipaktuueckas padota Ne 3 o Teme
30 «I?Ion YCHUE alxleHaKa W3Y4YCHHE eT0 21.12.23 bubmiorexa LOK
Y > 13YH o https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas KUCIOTa, € pusnueckue u 26.12.23 bubnuorexa [IOK
XUMHUYECKHME CBOWCTBA o https://m.eds00.ru/00adf306
32 Hcnonb3oBaHre HUTPATOB U COJIEH 28.12.23 bubnnorexka [HJOK

AMMOHHS B KaUCCTBC MUHCPAJIbHBIX

https://m.edso0.ru/00adf518
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yaoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE
OKpYXaroIIei cpesibl COeAMHEHUSIMU
azoTa

®dochop. Okcun dhocdopa (V) n

bubmuoreka [JOK

33 oc(opHas kuciora, GU3NIECKHUE U 09.01.24
$ocgop N ¢ https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, IMOJTyYEHUE
Hcnonb3oBanue pocharoB B kauecTBe
MUHEPATBHBIX YI00pEHUIA. bubnunoreka [HOK
34 . 11.01.24
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHEeHUE B
35 npu gz[g gmnlzie(:l(rl)de A XVMHAYECKUE 16.01.24 Brommozexa [OK
P P ’ o https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupel yrieposaa, ux Gpu3ndeckue u
36 XUMHYECKHE CBOMCTBA. 18.01.94 bubmuorexa [JOK
DKoJorn9YecKue mpooIeMebl, R https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCcHOM yriepoaa (1V)
N bubmuorexa [JOK
37 YroapHas KUCIIOTa H €€ CO 23.01.24
TOTBHAT KHETOTA H HH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o reme
"IlosrydyeHune yrieKucsioro rasa. bubnuoreka [IOK
38 25.01.24
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavaIbHBIC TTOHATHS 00
39 0 IF‘)aHI/ILIeCKI/IX BEIIECTBAX KaK O 30.01.24 bubmmorexa LIOK
P A https://m.edsoo.ru/00ae054e
COETMHEHUSX yIiepoaa
bu6mmorexa [IOK
40 K I 01.02.24
DEMHIH I €T0 COCAMHCHHA https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIT 3a/1a4 1o TeMe
41 MEepUMEHTAIbHBIX 33/1a4 110 TEM 06.02.24 bubnuoreka [IOK

«BaxHenme HeMeTaIbl U UX
COEIUHEHUS

https://m.edso0.ru/00ae0bf2



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
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

Kontponbnas padota Ne3 no teme

bubmuoreka [JOK

42 «BaxHeme HeMeTauIbl 1 UX 08.02.24
https://m.edsoo.ru/00ae0el18
COEIUHEHUS
OO01m1ast XapaKTepPUCTHKA XUMHUECKUX
DJIEMEHTOB — METAJLJIOB.
Merannnueckas CBsA3b U bubnmoreka [JOK
43 13.02.24
MEeTaJJINYeCcKask KpUCTaIMYecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBa
METAILIOB
XUMHYECKHE CBOMCTBA METAIJIOB.
44 DIIEKTPOXUMHUYECKUN DS 15.02.24 Bubmzorexa LIOK
P . AR o https://m.edso0.ru/00ae1156
HANPSDKEHUH METAJIOB
O61mue crnocoObl MOTyYeHUs
MeTaiuioB. Cruiasbel. Berauciienus mo
45 ABHEHUSIM XMUMHUYECKUX PEaKIi 20.02.24 Brommozexa [OK
yp p ’ R https://m.edsoo0.ru/00ae1156
€CJIM OJIUH U3 PEareéHTOB COACPKHUT
npuUMecH
bu6mmoreka [IOK
46 IToHsiTHE O KOPPO3UH METAIIIIOB 22.02.24
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47 eJIo € MeTalL 27.02.24
[Henounere MeTanst https://m.edsoo.ru/00ael4b2
OKcuUIbl U TUAPOKCUIBI HATPUS U
48 b ap bl p 26.07.94 bubmuorexa [JOK
KaJIns https://m.edsoo.ru/00ael4b2
[IlenoyHO3EMENBHBIE METAIIITBI — bu6mmorexa [IOK
49 . . 05.03.24
KaJBIIUA U MarHui https://m.edsoo.ru/00ael5e8
. bu6mmorexa [IOK
50 Baxneiimme coenuHEHNS KaJIbIUI 07.03.04
a1 H https://m.edsoo.ru/00ael5e8
O0600111EHNE U CHCTEMATH3a
51 HHICHHE 1 CHETEMATHSATHA 12.03.24
3HAHUHI
JKécTkocTh BOIBI M CIIOCOOEI €8
52 )it 14.03.24 bu6mmorekxa [IOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[Tpaktuueckas padorta Ne 6 o Teme

bubmuoreka [JOK

53 "JKécTKOoCTh BOIBI U METOLI €6 19.03.24
" A A https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubmuoreka [JOK
54 ATroMUHUI 21.04.24
https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U 09.04.24 bubnmoreka [JOK
THJIPOKCHIA o https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneszo 11.04.24
https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU Keje3a 16.04.94 bu6mmorexa [IOK
(1) u xene3a (1) o https://m.eds00.ru/00ae35e6
O0001IeHNE U CHCTEMATH3AINS
58 3HaHI/III‘I/'II 8 18.04.24
[TpakTuueckast pabota Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME 23.04.24 bubnuorexa [JOK
«BaxkHeMIINEe METAIUIBI U UX o https://m.edsoo.ru/00ae3de8
COEIMHEHUS
Brraucnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIH OJIUH U3
60 peareHToB /1aH B U30BITKE WU 25 04.94 bubnuoreka [IOK
COJICPKUT IpUMeCcH. Berancienus . https://m.edsoo.ru/00ae1750
MAacCOBOM J10JI BBIXOJA POIYKTa
peaxkuu
O0001IeHNE U CHCTEMATH3AIINS
61 SHaHH”; & 30.04.24
KonTponbnas padota Ne4 o teme
62 «BaxkHeMIne MEeTaAJUIBI U UX 02.05.24
COEIMHEHUD
63 BemectBa u matepuansl B 07.05.24 bubmuoreka [JOK
[MOBCEIHEBHOM XU3HU YEI0BEKA T https://m.edsoo0.ru/00ae3f50
X €CKO€ 3arps3HeHue
64 UMUY TPS3HEHH 14.05.34 bubnuoreka [IOK

OKPYXaroIIeH Cpeabl

https://m.edso0.ru/00ae4270
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65 Ponb xumum B permeHnn 1 16.05.24 bubnmoreka [JOK
9KOJIOTHYECKHX MPOOIIEM R https://m.eds00.ru/00ae4270
PesepBHelil ypok. O6o0IIeHHE 1 bubnnoreka [HOK

66 o 1 21.05.24
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a

67 PesepBHblit ypok. O6001IeHEe U 1 53.05.24 bubnmoreka [JOK
CHCTEMATU3ALMS 3HAHUN T https://m.edsoo.ru/00adb33c

OBIIEE KOJIMYECTBO YACOB I10 67

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O NTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Xumus. 9 xnacc: yueOHUK 11t oomeoopazoBarenbHbix opranusanmii / O.C.I'abpuensa, N.I'.Octoymos, C.A.Cnaakos. —
M.: IIpocsewmenue, 2020

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. Hacronbhas kaura yuutens. Xumus 9 knacc / O.C.I'abpuensia, N.I'.Octpoymos. — M.: [Ipoda, 2002

2. XuMmus B TeCTax, 3a/layax, ynpaXHEHUAX. 8-9 Kiaccel: yaeOHOe mocodue s 0011e00pa30BaTENbHBIX YUPEKICHUH /
O.C.I'abpuensu, H.IT.BockoGoitnukoBa. — M.: JIpoda, 2005

3. XuMHYECKHUH HKCIIEPUMEHT B IIKOJIE. 9 Kinacc: yueOHo-MeToaudeckoe mocooue / O.C.I"abpuensn, H.H.PyHos,
B.N.Tonkynos, I'.A.lllunapesa. — M.: [Ipoda, 2010

4. U.M.Turosa, E.W. EBcradpeBa Xumusi: HaBEpCThIBAEM YIYIICHHOE: TUIAKTUYECKHE MaTepraisl: 8-11 kiacchl
o01eoOpa3zoBarenbHbIX yupexaeHuit. — M.: Benrana-I"pad, 2007

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Poccniickast a5ekTpoHHas mikona hitps:/resh.edu.ru/

®denepanbHbIi HEHTP UHOOPMAIMOHHBIX 00pa30BaTEIBHBIX PECYPCOB http:/fcior.edu.ru

®denepanbHbIl MHCTUTYT NENATOTUYECKUX U3MEPEHUM https:/fipi.ru/
SIunexc.YueOHUK https://education.yandex.ru/main

O6pazoBatenpHas miatdopma AKmace https://www.yaklass.ru
Omnaiin mkosia SKysmart https:/skysmart.ru/

o0k wNE
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