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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00mero o0Opa3oBaHHs
COCTaBJICHa Ha OCHOBE TpeOOBaHMWU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHus, IPeICTaBIECHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (enepanbHON paboueld MpoOrpaMMbl
BOCIIMUTAHUS U C YYETOM KOHLEIIMU MPENogaBaHus y4eOHOro nmpeamMera « XUMusH»
B 00pa3oBaTeNbHBIX opraHu3aiusiax Poccuiickoit Deneparuu.

[Iporpamma mo xumuu Aa€T TpeACTaBIEHHUE O LENAX, OOIIeH cTpareruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCS CPEJACTBAMHU y4EOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE MpeIMETHOE COJIEpKaHMUE,
npeaycMaTpUBaeT pPacHpeAesieHUE €ro IO KilaccaM U CTPYKTYpPUPOBAaHHUE IO
pazienaM M TeMaM IMPOTpaMMbl IO XUMHUH, OINpeeseT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEAOBATEIBHOCTh  M3YUYEHHUSI XUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTMKM  Y4eOHOro  TpOIlecca, BO3PACTHBIX
0coOeHHOCTE  00ydyarolmuxcsi, ONpenessieT BO3MOXKHOCTU MpeaMeTra  JUis
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOU
MporpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 oOpa30BaHHUs, a TakKe TpeOOBaHUH K
pe3ynbTaTamM oOy4YeHHs] XUMUU Ha YPOBHE IIEJIeH U3yUYECHHs TPEIMETa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIbHON JEATENHHOCTH OOYYAIOMIErocsi MO OCBOEHHUIO
y4eOHOTr0 CO/Iep>KaHMUsI.

3HaHWE XWMHH CIIY)XUT OCHOBOH Juisi (OPMHPOBAHUS MHPOBO33PCHHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHU O MaTepUaIbHOM €JIMHCTBE MUPA, BAXKHYIO
pOJIb UTPAOT (POpMHUPYEMbIe XMUMHEH MPEJICTABICHUS O B3aMMOIPEBPAIICHUIX
SHEPrUM U 00 SBOJIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JieM YCTOMYMBOTO PAa3BUTHUSl UYEIIOBEUECTBA — CHIPHEBOM, HHEPrETHUUYECKOMH,
MUIIEBOM U SKOJIOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PABOOXPAHECHHUS.

N3yuenune xumun:

CHOCOOCTBYET  pealu3aludyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS U
(dbopMHpOBaHUS KYJIbTYPbI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATHLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHME MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEU
0o0ydJarommxcsi, HaBBIKOB HMX CaMOCTOSTENIbHOW y4eOHOW  JesTeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIIbCKUX YMEHUWM, HEOOXOJUMBIX KakK B
MMOBCEHEBHOM XU3HU, TaK U B TPO(PECCHOHATLHOM NEITeITbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIAJbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIsAJIa HA €IMHCTBO MPUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00yYarOIIMnXCs;



crocoOCTBYyeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAy4HbIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBieHUs B OOYyYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKON
comepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIACTCA  MEAarorMuecKd
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBbI IMEPBOHAYAIBHBIX TOHITHI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHUU C(POpMUpOBaHa Ha OCHOBE
CUCTEMHOrO Ioaxoaa K €€ m3ydeHuro. CopepiaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOM
peakiuu. OO0€ 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIUITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHX IMPEACTABICHHIM
Pa3HOIO ypOBHS:

- @TOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

- [lepuoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUU,

- YYEHHS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H;

- TpelncTaBlieHUd 00 JIEKTPOJUTHYECKON JIMCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JIpyroMy, BBITIONHSAS (PYHKIIUU OOBSCHEHUS W TPOTHO3ZUPOBAHMS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJYYCHHUS
M3Y4YaeMbIX BEIECTB.

OcBoeHue TmporpaMMbl MO XHMHUU  CHOCOOCTBYeT  (DOPMHPOBAHHIO
MIPEJICTABJICHNUS O XUMUYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
MeTOJaM TO3HaHMs B Hayke. M3yueHue XMMUU MPOUCXOAMUT C MPHUBJICUCHHEM
3HAHUW U3 paHee U3YUYEHHBIX YYEOHBIX mpeAMEeTOB: «OKpyXKarolmuil MHpY,
«buomnorus. 5-7 kmacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHMH XHUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
NESATETbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJbTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XMMHYECKHUX
3HAHUM — BaKHEHIIMX (aKTOB, MOHATUHN, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JOCTYIHBIX O00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM TIO3HAHWUS TIPU M3YYCHHH BEIIECTB W
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU W PA3BUTHUU MO3HABATEIBHBIX YMEHHUHN U
WX TPUMEHEHUH B Yy4eOHO-TIO3HABATEIIBHOM M y4EOHO-HUCCIIEIOBATEIbCKOMN
NESATEbHOCTA, OCBOCHUM TNIpaBWJ Oe30MacHOTO oOOpalleHus C BElIeCTBaAaMHU B
MTOBCEHEBHOM KU3HU.

[Ipu u3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3Ha4YeHHUE PUOOpETH TaKue 1eIH, KaK:

- (QopMHUpOBaHUE WHTEIUICKTYIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

-  HaAmpaBJICHHOCTh OOy4YeHUS] HA CHCTEeMaTH4ecKoe MpUOOIIeHUE
o0y4Jaromuxcss K CaMOCTOSITEJIbHOM TI03HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
METOJilaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

- obOecrieyeHUe YCIOBUM, CITOCOOCTBYIOMINX MPHOOPETEHUIO 00yJIarOITUMHUCS
OTbITa Pa3HOOOPA3HOW NEATETLHOCTH, IMO3HAHMS M CAMOINO3HAHUS, KIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIUX YHHBEpPCAIbHOE 3HAYCHHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

- (opmupoBanne oOmel (QYHKIIMOHATBHOW W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUU OOBSCHATH W OICHUBATh SIBICHUS
OKPY’KAIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHbIC MPU H3YUCHHUH
XUMHUH, TPUMEHITh WX TPH PEHICHUH TPOoOJeM B TIOBCETHCBHOW JKHU3HH H
TPYZAOBOU IEATEIIBHOCTH;

- ¢opmupoBaHne y OOy4YaOMIMXCA TyMaHUCTHYECKUX OTHOIICHHMH,
NOHUMAaHUSI 1EHHOCTH XUMHUYECKUX 3HAHUWM 71 BBIPAOOTKH DKOJIOTHUYECKH
11eJ1eCO00pa3HOr0 TOBEJAEHUS B OBITY M TPYJAOBOM JIEATEIBHOCTH B IIENAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOIHON CPEJIbI;

- pa3BHUTHE MOTHUBAIIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHUS OOIIECYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(UiIs M HANPaBIEHHOCTH JalbHEHIIETO
oOy4eHusl.

OOmiee 4KCIIO 4YacoB, OTBEAEHHBIX MJi H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 0011eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 vacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

9 KIIACC

BemecTBo U XMMHYECKasl peaKUMs

[Tepunonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHYECKUX OJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM DJJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHune BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTANINYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiuys 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IUYHbIM KjlaccaM HEOPraHHMYEeCKUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUUYECKUX BEUIECTB.

Knaccudukanuys XuMUYeCKUX peakuid Mo pa3IMuHbIM MpU3HaAKaM (10 YUCITY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEMIECTB, MO TEIIOBOMY 3(dekrty, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JIEMEHTOB, 0 0OpaTUMOCTH, IO
Y4acTHUIO KaTaju3aTopa). DK30- U SHIOTEPMHUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
YpaBHEHHS.

[Tonsitue 0 cKOpoCTH XUMHUYECKOW peakinuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [IoHsATHEe O TOMOTE€HHBIX U TeTepOreHHBIX
peakuusax. [londarue o karanmuse. [loHsATHE O XMUMHUYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlMU,  DJIEKTPOHHBIM  OayiaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKuuu. CocraBneHnue YpaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUU C  HCHOJIB30BAaHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopust FNEKTPOIUTHUECKON TUCCOLUALINU. DJIEKTPOIUTHI U HEANEKTPOJIHTHI.
Katnounbl, annonsl. MexaHu3M AUCCOLMAIMUA BEIIECTB C PA3JIUYHBIMU BHUIAMU
xumuuecko cszu. Crenens gucconuanuu. CUIbHbBIE U C1a0bIe STEKTPOTUTHI.

Peakiiuu nonHOoro oOMeHa. Y ClIoBHS MPOTEKAHUS PeaKIuil HOHHOTO 0OMEHa,
NOJIHBIE W COKpAILlEHHBbIE HOHHBIE ypaBHEHHUs peakuuid. CBOHCTBA KHUCIOT,
OCHOBAaHMM U coleil B cCBeTe TMpEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nucconunanuy. KauecTBeHHbIE peakiu Ha MOHBL. [IoHATHE O THApPOIW3E CONEN.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEIIIECTB — METAJUVIOB M HEeMeTauioB (TpaduTa M anmasza), CIOXKHBIX BEIECTB



(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiHu
OT BO3ACUCTBUSA pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALUMN KHUCIOT, IIEJIOYEH U COJIeU
(BO3MOXXHO  HCHOJB30BAHME BHUAEO MAaTEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ NPHU3HAKKM  MPOTEKaHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIACJIEHHWE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peaklUH pa3iIoKEHHs, COSUHEHUS), paClIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOUIBIO KAYECTBEHHBIX pEAaKIUil HAa HOHBL, pEUICHUE
DKCIIEPUMEHTAJIBbHBIX 3a/1a4.

Hemertanibl U MX coelHEHUA

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTerneHu OoKkucieHus. CTpoeHue u (PpU3n4YecKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMMHMYECKHME CBOWCTBA Ha IpUMEpe  XJjopa
(B3aUMOJENCTBUE C METaJIaMd, HEMeTaJlJlaMH, IleJo4aMu). XJIOPOBOJIOPO.
ConsHas KuciaoTa, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NpUMEHEHUe. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHHM3M 4eJIoBeKa. BaxkHeilme XJIOpuabl U UX
HAXO0XJCHUE B IPUPOJE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeleHu OKHUcieHHs. CTpoeHue W (PU3HYECKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOIa U Cephl. AJIIOTPOITHbIE MOAU(DUKALIUYA KUCIOPOAa
U cepbl. XUMHUUECKHe cBoicTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PU3MUECKHE U
XUMHUYeCcKue CBOMCTBA. OKCHUIIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHass kuciora, (Quznueckue W XUMHUYECKHME CBOMCTBa (00IIME Kak
Npe/CTaBUTeNd Kilacca KHUCIOT M crneuuduueckue). XUMHUUECKHE PpEeaklvu,
JeXallie B OCHOBE IPOMBIIUIEHHOTO crnoco0a IMOJIyYeHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Conu CepHOM KUCIOTHI, KAYECTBEHHAS peakuus Ha
cyibdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHH B Mpupojae. XUMHUYECKOE
3arpsiI3HEHHE OKPYIXKAIOIIEH Cpeabl COEIMHEHHUSIMU Ccepbl (KHCIIOTHBIE JOK[H,
3arpsi3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPALLIEHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAPAaKTEPHBIE CTENIEHW OKUCIEHHs. A30T, pacnpOCTpaHEHHE B NPUPOJE,
¢duznyeckue U XxuMudeckue cBorictsa. KpyroBopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue U XMMHYECKUE CBOMCTBA, MOJyYeHUe U npuMeHneHue. Coin aMMOHUS,
ux pU3MYECKUEe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakuus Ha
MOHBI aMMOHMS. A30THasl KHUCIIOTa, €€ MOJy4YeHHe, (PU3HUECKHE U XUMHYECKHUE
cBOMcTBa (0OLIME Kak TMpeACTaBUTENS Kjacca KHUCIOT M crnenuduueckue).
Hcrnonbp3oBaHWE HUTPATOB M COJIEH aMMOHHMSL B KAaueCTBE MHUHEPAIbHBIX
yA0OpeHuil. XuMUYeCcKoe 3arpsi3HeHHE OKPY>Kalolllel cpe/ibl COEeIMHEHUSIMHU a30Ta



(KUCTIOTHBIE MOXAHM, 3arpsi3HEHHE BO3/ayXa, MOYBBI U BoAoéMoB). docdop,
aloTpornHeie Moaudukanuu dochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciora, puznueckne U XUMUIECKUE CBONUCTRA,
nosryuenue. Mcnonap3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mass xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIIIEpoJaA,  aJUIOTPOIHBIE
Moau(pUKAlUKM, pacpOCTpaHEHUEe B NpUpoae, (U3NYECKHEe U XUMUYECKHUE
cBoictBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuibl yriiepoaa, ux
bu3nueckue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHUE. DKOJIOTHYEeCKHUEe MpPOoOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rino0anbHOrO TOTEIUVICHUS KiIUMaTra, IMMapHUKOBBIN
s dext. YronbHas KUCIOTA U €€ COJIU, UX (PU3NUYECKUE U XUMUUYECKUE CBOWCTBA,
nmoJiydeHue W mnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35ICTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yriepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, dTaHOJI, TIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHpie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, HPUPOAHBIA Ta3, HEDTh),
MPOIYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[TonsaTHEe 0 OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: XKUpaX, OelKkax, YriaeBojax — U ux
poii B OKM3HM UeJOBeKa. MarepuaabHOe €IWHCTBO OPraHUYeCKUX U
HEOPraHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue W XHUMHYECKHE CBONCTBA, TOJyYEHUE U
npuMmenenue. CoeauHeHus KpeMHusi B npupojae. OOmme npencraBieHus 00
okcusie kpemaust (IV) u kpemuueBoi kuciore. CUIMKAThl, UX HCIOJIb30BAHHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeliue cTpouTenbHbIe MaTepHUalibl: KepaMuKa,
CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 0€30MacHOTO HMCIOJIb30BaHMS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

U3y4YeHHe 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHUCIIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIOJIEHUE NMPU3HAKOB
UX TIPOTEKAaHUs, OMBITHI, OTpaxkaromue (PU3NYECKUEe M XUMHUYECKHE CBOWMCTBA
raJloreHOB M WX COEAUHEHUM (BO3MOKHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HAKOMJIEHME C O0Opa3llaMu XJOPUAOB (TaJOr€HUIOB), O3HAKOMIICHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHHE
BHJIEOMATEPUAIIOB), HAOJIIOAEHUE Mpolecca OOYIIIMBAaHUS caxapa Moj JACHCTBUEM
KOHUECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJCHUE KAaUeCTBEHHON peakiuy Ha Cyabdat-
MOH W HaOJIOJeHUE NpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU



cBoiicTBaMu a3ora, ¢ochopa W HUX COCINUHEHHHA (BO3MOXKHO WCIOJIB30BAHKE
BUJIEOMATEepUaJIOB), oOpas3amMu a30THBIX U (POCPOpPHBIX YIO0OpEeHUH, MOTydYeHHE,
coOupaHue, pacro3HaBaHWE€ U H3YyYCHHE CBOWCTB amMMHaka, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U PocdaT-uoH U U3y4eHUE MPU3HAKOB
UX MPOTEKAHUs], B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MOZeen
KpPUCTAIMYECKUX peImETOK anMasza, Tpaduta, d¢yiuiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMWCTBOM TPOTHBOTa3a, MOJydYeHHe, COOMpaHue, paclo3HaBaHUE W U3y4YeHUE
CBOMCTB YIJIEKMCIIOrO ra3a, MpOBe/IEHNE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl M M3YYCHUE TMPU3HAKOB UX TMPOTEKAHUs, O3HAKOMIICHUE C
MNPOAYKIMEN CHJIMKATHOM NPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHeunme HeMeTaibl U UX COSAUHEHUSD).

MeTaJuibl 1 KX COeIMHEHU S

OO6m1as xapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METaJIJIOB HA OCHOBaHUU
uxX TmnonoxeHus B llepmoauueckon cucrteme XumMudeckux daeMmeHtoB JI. .
MenneneeBa u ctpoeHus atoMmoB. CTpoeHHne MeTaioB. MeTtaiuinueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTAUIMYECKass  pelI€TKa.  DJIEKTPOXMUMHUYECKHU Pl
HamnpspKeHU MeTauioB. dusnueckue U XuMHUUYECKUEe CBOMCTBA MeTailioB. O0mue
crocoObl ToyyeHuss MeTauioB. [loHATHE O KOpPpPO3MM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl X OT Kopposuu. CrutaBel (CTanb, YYTyH, MIOPATIOMHHHM,
OpoH3a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounbie MeTauIbl: MOJIOKeHUE B [leproanyeckoil cUCTeMe XMMUYECKUX
anemeHToB . . MenneneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHHUE B MPHUPOJIE.
du3nuecKkre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpusd U Kaius). OKCUabl U
TUAPOKCUABI HaTpusi W Kauus. l[IpuMeHeHHe IIEeOYHBIX METANIOB U HX
COCJIMHEHUMH.

[[lenoyHO3eMeNbHBIE METaJIbl MarHuii W KajJdbIMM: MOJ0XEHHUE B
[Tepuoauueckoit cucreMe xumudeckux 3neMeHToB J[. M. MenneneeBa, cTpoeHue
UX aTOMOB, HaXOXKJI€HHE B IpUpoe. PU3NUeCKUe U XUMUUYECKUE CBOMCTBA MarHus
U Kaiblius. Baxkueimue coequHeHHs] Kalblus (OKCHI, THAPOKCHA, COJIH).
’KécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmmomMuHuii: nonoxeHue B [lepuoandeckoit cucreMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aToMa, HaxoxJAcHUE B npupoae. Puszndeckue u
XUMHUYECKUE CBOMCTBA alFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHA
ATIOMUHHS.

Keneso: nonoxenue B [leproandeckoil cucTeMe XMMHUYECKUX 3J1€MEHTOB /1.
N. MeHneneeBa, CTpOE€HHE aTroMa, HaxoxieHue B mpupoae. Dduznueckue u



XUMHYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U comu xkenesa (II) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C oO0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBaMHU, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJIEUCTBUSI OKCHIA
KaJIbIIUSl W HATpus C BOJOM (BO3MOXXHO HCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, Mpoliecca TOPEHUsl Kejle3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAHUE  BUJIEOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAUeCTBEHHBIX PEaKUUii HA MOHBI: MArHUS, KalblUs, aTIOMUHUS, [IUHKA, JKele3a
(IT) u xenesza (III), meau (II), HabnrogeHNE U ONMUCAHUE MPOLECCOB OKPALIMBAHUS
IJJAaMEHH MOHAMU HATpusl, Kalusg ¢ KaJblUs (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAITIOB), MCCIIeIOBaHNE aM(POTEPHBIX CBOWCTB THUAPOKCHIA ATTFOMHHUS
U TUAPOKCHUA LIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BaxkHeiiune
METAJIJIbI U KX COSTUHECHHUS.

XuMuUS ¥ OKpPY:KaoUias cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM »XHU3HM YeEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakuuid B ObiTy. [lepBas momoins npu
XUMUYECKUX 0)KOTraxX U OTpPaBICHUSIX.

XUMUYECKOE 3arps3HEHUE OKpYKawIleh cpeabl (MpeaenbHas J0mycTUMas
KOHIIEHTpalus BeulecT, nanee — [1JIK). Ponb XuMuu B pelieHUH 3KOJIOTHUYECKUX
poOJieM.

Xumuueckuit IKCnepumenm:

M3yueHue oOpaslloB MaTepUasioOB (CTEKJIO, CIUIABHI METAJIOB, MOJMMEPHBIC
MaTepUalbl).

Mesrcnpeomemmuoie ceasu

Peanuzanyusi MeXNpeIMETHBIX CBsI3ed IMpU U3YYEHUM XUMHUHM B 9 Kjacce
OCYILIECTBJISIETCSL 4E€pe3 HCIOJIb30BaHUE KaK OOIIHUX E€CTEeCTBEHHO-HAYUHbBIX
MOHATUM, TaK W MOHATHU, SIBJSIOMINXCS CUCTEMHBIMH JIJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE TMOHSTHS: HAay4YHbIM (DAKT, TUMOTE3a, 3aKOH,
TeOpusi, aHalu3, CHUHTE3, Kilaccuukamus, NEePUOAUYHOCTb, HAOIIOJACHUE,
AKCHEPUMEHT, MOJIEIMPOBAHUE, HU3MEPEHUE, MOJIEb, SIBJICHUE, MAPHUKOBBIN
3 ek, TeXHOIOTHS, MaTePHUAIIBI.

dusnka: MarTepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, 3JICKTPUYECKUM 3apsii, MPOBOJHUKU,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKHA, (POTORIEMEHT, BENIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEUIECTBA, I'a3, PaCTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAS



pemérka, CIiaBbl, (U3NYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.
buonorusi: ¢dorocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA00peHus, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.
['eorpadusi: armocepa, ruapochepa, MuUHEpaIbl, TOPHBICE TOPOJIBI,
MIOJIE3HBIE NUCKOIIAeMbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHUA MNPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pE3yibTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTHralTCs B X0Jie¢ OOy4YEeHHMs] XMMUU B €IMHCTBE Yy4eOHOH H
BOCIIUTATENIBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMH POCCUHUCKUMU
COLIMOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMHU, IPUHATBIMH B
oOlllecTBE MpaBWIaMH W HOPMaMH TIOBEJICHHS U CIOCOOCTBYIOT MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIU3AIMU 00yUarOIUXCSl.

JIndHOCTHBIE  pe3yJbTaThl ~ OTPAXKAIOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJCTBOBAaTbCS CHUCTEMON TMO3UTHUBHBIX LEHHOCTHBIX OpHUEHTAUMWd U
pacuIMpeHue onbITa JAesITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUUYECKOMY
U HaydyHOMY HACJEAUI0, MOHMMAaHUA 3HAYEHUS XUMUYECKOW HAyKW B KU3HU
COBPEMEHHOI'0 O0OIIeCTBa, CIOCOOHOCTH BIAACTh JIOCTOBEpHON HHGpOpMAIUEH O
MEePEJIOBBIX JOCTUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHUSA

MPEJCTABICHUS] O COILMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  YYEOHOUCCIENOBATENIbCKOW, TBOPYECKOM W JAPYIHX  BHJAAX
JeSTENbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOHM MAESTENbHOCTU IPHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJ]]ay, BBIIIOJHEHUU XUMHYECKUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIPOILIECCE HATOW YYEOHOM [E€ATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TMOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C TO3ULIHH
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIECTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:



MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakilvH,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAyKU U COCTABJISIOIINE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOM KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUSI TPUPOJbI, B3aUMOCBS3SX YEJIOBEKA C
MPUPOJTHOM CPENOM, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

NO3HABATEIbHBIE MOTHBBI, HAIIPABICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMUU, HEOOXOIUMBIEC IJii OOBSCHEHMS HAOII0JJaeMbIX IPOIIECCOB U SIBJICHUH,
MO3HABaTEIbHON, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM 4YHUCJIE
HAaBBIKOB CaMOCTOSITENIbHOM paboThl C Y4YeOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpEACTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOT UM,

MHTEpeC K OOYyYEHHUI0O M TMO3HAHUIO, JIHOOO3HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOEKTHOW M  HMCCIEIOBATEIbCKOM
JeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHSI OOyuYeHHUS B
JIATbHEHIIIEM;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH MW3HW, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJIEACTBUI U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUsI),
HEOOXOJIMMOCTH  COOMIOJICHUsS] MpaBuid O€30MacHOCTH Tpu  OOpalleHUu ¢
XUMUYECKUMU BEIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

HMHTEpEeC K MPAKTUUECKOMY M3YUYEHHUIO TPoQecCrii U Tpyia pa3IundHOro poja,
YBOKEHUE K TPYyAy M pe3yibTaTaM TPYJOBOM JEATEIbHOCTH, B TOM 4YHCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHWUW TI0 XUMHUHU, OCO3HAHHBIA BHIOOD
WHAUBUIYATBHON TPACKTOPHUH MPOIOJDKEHUS] 00pa30BaHUs ¢ YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIemHon npodeccCuoHanbHOM NEATeIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHAIBHON CPEJIE;

6) 3K0J10rN49eCKOro0 BOCIIUTAHMS:

AKOJIOTMYECKH 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHUs, TIOHUMAHUE IIEHHOCTU 3I0POBOTO U
O6e3omacHOoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3HYeCKOMY M TICUXMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
mpaBuJ1 0€30MMacCHOT0 MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAK)KE B CUTYyaIlUsX,
YIPOXKAIOIIMX 30POBBIO U YKU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, TOJydYaeMble TPU M3yUYCHUHU XUMUU, IS
peleHns 3a/1a4, CBA3aHHBIX C OKPY>KarolEel TPUPOIHON CPEIoM, I MOBBIIIEHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIbTYphl, OCO3HAHHS TJIOOAJIBHOTO  XapakTepa



HKOJIOTHYECKUX MPOOJIEeM WM IMyTel HMX peHIeHUs MOCPEJACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaTbCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOM U COLMAIBHOW MPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATHBI

B cocraBe MeTanpeAMETHBIX pe3yJbTAaTOB BBIACISAIOT 3HAYUMbBIE JJIA
dbopMHpOBaHUA MHPOBO33PEHMsS] OOIIEHAYyYHbIE TMOHATUS (3aKOH, TeOpHs,
MIPUHIINI, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOeE.), KOTOPhIE
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HaHWH M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IEIIOCTHOM
HAy4YHOU KapTHHE MHUpA, U YHUBEpCAIbHbIC yueOHbIe NeHCTBUS (ITO3HABATENbHEIE,
KOMMYHUKATHUBHBIE, PETYJISTHUBHBIE), KOTOpPbIE O0OECIEUMBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YyueOHOMU
NESATEIbHOCTH.

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble Jornyeckue AeicTBUA:

YMEHHSI HCTOJB30BaTh MNPUEMBI JOTUYECKOTO MBIIIJIEHUS TP OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICI XUMHUYECKHX MOHSITUN (BBLIEIATh UX XapaKTEepPHbIE
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBS3b C JPYTMMU TOHATHUSIMH), MCIOIB30BATh
MOHATHUS JJIs1 OOBSCHEHUS OTJIETbHBIX (PAKTOB U SIBJICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUH ISl KIAaCCU(PUKAIMM XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIIUH,
yCTaHABJIMBATh MPUUMHHO-CIEACTBEHHBIE CBSI3M MEXKIAY OOBEKTAMU HW3YUYCHUS,
CTPOUTH JIOTUYECKUE PACCYkACHUs (MHAYKTUBHBIC, I€TyKTUBHbIE, [0 aHAJIOTHUH),
JienaTh BBIBOJIBI M 3aKIIFOUCHUS;

YMEHHE TPUMEHSTH B TIPOIECCE€ TMO3HAHUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETHU, UCIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBaTh IMIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENbHBIE MPECTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opmysia U YypaBHEHHUE
XUMUYECKON peaKIUuu — MPpU PEUIEHUU YUEeOHO-MIO3HABATENbHBIX 3a/a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABISITh M XapaKTePU30BaTh CYIIECTBEHHBIE
NPU3HAKH U3YYaEMBIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMUYECKUX PEaAKIIHi,
BBIBJSITh  OOIIME€  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJACTBEHHBIE CBSI3U U
MPOTUBOPEYUHS B U3yUaEeMbIX MPOIECCAX U SIBIICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUA:

YMEHHE HCIIOJIb30BATh IOCTABICHHBIE BOMPOCHl B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI i1 (POPMUPOBAHMS THUIOTE3BI 10
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MpUOOpPETEeHNE ONbITa IO TUIAHUPOBAHUIO, OPraHU3AMA W TPOBEICHUIO
YUYEHHYECKHX OJKCIIEPUMEHTOB, yMEeHuEe HaOJIoJaTh 3a XOJO0M Ipollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ysbTaT, (PopMyaupoBaTh 000OIICHUS U



BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEIOBAHUSA, COCTABIATh OTUET
0 MpoJIeTIaHHOM padoTe.

PabGora ¢ undopmaumeii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH WH(GOPMALIUIO
Pa3TUYHBIX BUJOB U (HOPM MPEACTABICHHUS, TOTYyUYaeMyI0 U3 Pa3HBIX MCTOYHUKOB
(Hay4yHO-TIOMyJIIpHAsE JIUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPaBOYHBIC
nocobust, pecypcbl VHTepHETa), KPUTUYECKH OLIEHWBATh NPOTHBOPEYUBYIO U
HEJOCTOBEPHYIO UH(OPMAIIHIO;

yYMEHHE NMPUMEHSITh Pa3IU4HbIE METOJbl M 3allpoChl NMPHU TMOUCKE U OTOOpE
uHGOPMAIIMM W COOTBETCTBYIOUIUX JAHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO THIIa, MPUOOPETEHNE OIbITA B
o0lacTd MCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJOTHUH,
OBJIaJICHNE KYJIbTYpO aKTUBHOTO MCIIOIB30BAHUSI PA3IMYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (POpMY MpeAcTaBieHus] HHPOpMaAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMH CXEMaMH, JuarpaMMaMu,
ApyrumMu GopMaMu rpauku U UX KOMOMHAIUSAMU;

YMEHHE HCIOJIb30BaTh M AaHAJU3UpPOBAaTh B Ipolecce ydyeOHOH u
UCCJIEIOBATEIBCKON ACATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa HA COCTOSIHME OKPYXKAIOIIeH MPHUPOIHOM
Cpe/IblL.

KoMmmyHuKkaTHBHBIE YHHBeEpPCaJIbHbIE YueOHbIe 1elCTBUA:

yMEHHUS 3aJaBaTh BOIPOCHI (B XoJe jauajgora U (Wiu) JUCKYCCHH) IO
CyHIECTBY  OOCyXgaemMoil  Tembl, (QOPMYITUPOBATH CBOU  NPEIIIOKCHHS
OTHOCHUTEIFHO BBITIOTHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHUSI  TPEJCTaBIsATh  TOJYYCHHBbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
JESTENbHOCTY B YCTHBIX U THCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAINIO
pe3yNbTAaTOB BBIMOJTHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOpPHOTO OIbITA,
nabopaTopHOI pabOTHI O UCCIEA0OBAHUIO CBOMCTB BEIIECTB, y4€OHOTO MPOEKTA);

yMEeHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOMU
MO3HABATEILHOM M MCCIEOBATEIIbCKOM  JIEATETbHOCTH  MpU  PEIICHUH
BO3ZHUKAIOIINUX TPOOJIEM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3uuuid (00cyxaeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IUTYPMbI», KOOPAHHALIMUS
COBMECTHBIX JEWCTBUH, ONpelIeleHHe KpPUTEpUeB IO OLEHKE KayecTBa
BBHITIOJTHEHHOM pabOTHI U ApyTHE).

PeryasiTuBHbIE YHUBEpPCcaJIbHbIE yueOHbIE IeiiCTBUSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH JESTENbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeSATeTbHOCTh, BBIOMpaTh Hanbosee A (PeKTUBHBIE CIIOCOOBI PEIIeHUsT YIeOHBIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISITh WU KOPPEKTHUPOBATH



MPEUIOKEHHBIM aITOPUTM JEUCTBUUA TNPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJIyYeHHs] HOBBIX 3HAHMH 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX W PEaKIIUsX,
OIIEHUBATh COOTBETCTBHUE IOJYYEHHOTO pe3yJibTaTa 3asBICHHON IEIU, YMEHUE
WCMOJI30BAaTh U AHATU3UPOBATH KOHTEKCTHI, MTPEIJIAracMbl€ B YCIOBHUM 33/ IaHUM.

NPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pE3yJbTaTOB IO OCBOCHHUIO 00S3aTEIBLHOIO

CoJlep KaHMsl, YCTAHOBJIEHHOTO JIaHHOW (¢eaepanbHOl paboueil Mporpammoi,
BBIJICJISIFOT: OCBOEHHBIE OOYYarONIMMUCS HAy4HbI€ 3HAHMS, YMEHUS U CIOCOOBI
NeHCTBHUH, crenupuyeckue JUId MPEeIMETHOM 00JacTH «XHUMHS», BHJIBI
NEATCIBHOCTY MO  TOJYYEHHIO HOBOIO  3HAHUs, €ro HWHTEpIpeTaluH,
peoOpa30BaHUI0 U TPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHUsIX.

K xoHily o0ydenus B 9 kjiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHUM:

* pacKphIBaThb CMBICI OCHOBHBIX XUMHUUYECKHX TMOHSATUM: XUMHYECKHUI
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, aHWOH, IMPOCTOE BEILIECTBO,
CI0KHOE BEIIECTBO, BAJCHTHOCTb, AJEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCIICHHSI, XUMUYECKasi peakIns, XUMUIECKasl CBSI3b, TEIIOBON 3(PdekT
peakIuu,  MOJib, MOJISIpHBIH  00BEM,  PacTBOp,  AJICKTPOJMTHI,
HEDJICKTPOJIUTHI, JJICKTPOJIMTUYECKAS IUCCOLMALIMS, pPEAKIMd HOHHOIO
oOMeHa, KaTaJiu3aTop, XHMMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIC PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHCJINTENIb,  BOCCTAHOBHUTEIb, OKHCICHHE H  BOCCTAHOBJICHHUE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKasl CBsI3b (KOBaJICHTHAsi, MOHHAs,
METAJIMYECKasi), KpUCTAIMYECKass peleTka, KOpPpo3usi METalIoB,
CIUIaBbl, CKOPOCTh XHMHYECKOM PpEAKIUU, NPEACIbHO JIOMyCTUMAas
koHueHntpanus [IJIK BemiecTna;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX TMOHSITHA U
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIIOJB30BaTh XHMHYECKYIO CHMBOJIMKY [UII COCTaBJICHHUS (HOPMYII
BEILIECTB U YPABHEHUI XUMUUECKUX PEAKIIMIA;

e OIPEIENATh BAICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX AJIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTpEeNeNEHHOMY KJIacCy CO€IWHEHUU 1o ¢dopMmysiaM, BHI XUMHUYECKOU
CBs3u (KOBaJICHTHAs, WOHHAs, METa/UIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUSAX, 3apsi]l MOHA M0 XUMHUYECKOH dopmylie, XapakTep cpelbl B
BOJIHBIX PAacTBOPaxX HEOPraHUYECKUX COCAWHECHUM, TUM KPHUCTATUTUYECKOU
PELIETKM KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cMbIca Ilepuommyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAHUE: OIUCHIBATH M XapPaKTEPU30BAThH



tabnuunyto (opmy lleproanyeckoil cucTEMbl XMMHUYECKHUX 3JIEMEHTOB:
pa3nuuaTh TOHATHS «rjaBHas mnoArpymna (A-rpynma)» M «mnoOodHas
noarpynmna (b-rpynmna)», manble U OOdbIIME TEPUOABI, COOTHOCHUTH
0003HayYeHusl, KOTOpblE HMEIOTCA B NEPHUOJUYECKON Taldiume, ¢
YUCIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHHMS ~ aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii sAapa, OOIIee YHCIO JJIEKTPOHOB U
pacrpesielieHue HMX MO0 DJIGKTPOHHBIM CJI0sIM), OOBSCHSATH OOIlIUe
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JEMEHTOB M HUX COEIMHEHUU B
npejenax MajlbIX NEPUOAOB U TJaBHBIX MOATPYII ¢ YYETOM CTPOEHHS MX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (MO YUCIy M COCTaBy Y4YacTBYIOIIMX B peakUuu
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, M0 M3MEHEHUIO CTENEHEW OKUCIIECHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOLIME U cHenupUYECKUe XUMUYECKUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BELIECTB, MOJATBEPXKAAsl OINHUCAHUE
IpUMEpaMU MOJIEKYJISAPHBIX U HOHHBIX YPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIN;

COCTaBJIAITh YPaBHEHUS JJEKTPOJUTUYECKON JAHMCCOUMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIINA HOHHOTO
oOMeHa, YypaBHEHMsS peakuui, TMOATBEPKAAOIINX CYIIECTBOBAaHUE
TEHETUYECKON CBSI3U MEX]y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIIbHO-BOCCTAHOBUTENIbHBIX —pPEaKIUi
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOrO OajaHca 3TUX peakLui;
IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKAaHUS XMUMHMUYECKHUX MPEBpPALICHUM B pa3iMYHBIX
YCIOBHUSIX;

BBIUKCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYI0O W MOJIIPHYKO  MAaccChl
BEIIECTB, MAacCCOBYIO [IOJIIO XHUMHUYECKOrO »JJIeMeHTa 1o ¢opmylie
COEIMHEHMSI, MACCOBYIO JOJIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON peaKkluu;

coON0aTh  MpaBWUjia  MOJB30BAHUSA  XMMHYECKOW  MOCYyAOH H
nabopaTopHbIM  00OpYyJOBaHMEM, a TaKKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUMSIMHM IO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMNBITOB MO TMOJIYYEHUIO U COOMpPAHMIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YIJIIEKUCIIOTO rasa);

IOPOBOAUTh  PEaKUUH, TMOATBEPXKAAIOIINE  KAayeCTBEHHBIH  COCTaB
pa3IMUYHBIX BELIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPUI-, OPOMUI-,
noauz-, kapbonat-, ¢ocdar-, cuiMkar-, cyiabdar-, TUIPOKCUA-HOHBI,



KaTHOHBI aMMOHHS M HWOHBI M3yYCHHBIX METAJIJIOB, NMPHUCYTCTBYIOIIUE B
BOJIHBIX pacTBOpaxX HEOPraHWYECKHUX BEIIECTB;

MIPUMEHATH OCHOBHBIC OIEpAIlMy MBICIMTEILHON JCATEIHPHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEeMAaTU3AIUI0, BbISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3¢H — JIJII M3YyYCHHS CBOWMCTB BEIECTB U
XUMUYECKUX PEaKIid, eCTeCTBEHHO-HAyYHBIC METOAbl IIO3HAHHS —
HaOJFOICHUE, M3MEpPEHUEe, MOJACIUPOBAHUE, IKCIICPUMEHT (pCalbHBIA H
MBICIICHHBIH).



9 KUIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (audposbie)
Ne i/m P KonTpoabHbl IIpakTH4eckue op
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
e padoThbI padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMHU4eCKHe PeaKINU
11 [ToBTOpeHue u yroyOneHue 3HaHUH 5 1 bubnuoreka [IOK
. OCHOBHBIX Pa3J/IeJIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs JUCCOIUAIIHSL. 2 | 1 bubnuorexa [JOK
' XUMHUYECKHE PEAKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHHS
)1 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka [IOK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO011ast XapaKTepUCTHKA XUMHUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
' TPYHIRL P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [OK
’ PYTUTBL ’ p https://m.edsoo.ru/7f41a636
COETMHEHMUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.4 aneMeHToB [VA-rpynnsl. Yraepon u 8 | 2 bubmorexa HOK
' . Py ' POl https://m.edsoo.ru/7f41a636
KPEMHHUU U UX COECITUHEHUS




Hroro no pazneny

25

Pa3ngena 3. Mera/uIbl M MX cCOeIMHEHUSA

. bu6mmoreka [{OK
3.1 Obmpe CROACTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [{OK
3.2 Baxueiinme MeTaisl 1 UX COSTUHEHUS 16 hits://m_edsoo.r/Tf4 12636
Hroro no pazgeny 20
Paznen 4. Xumus U oKpyKammas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B JKU3HU YEJIOBEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubnmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

KonnyectBo 4yacos DJIEKTPOHHBIE
Ne Hara undgposbie
Tema ypoka KouTtpoabHbl IIpakTH4eckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/bHbIE
e padoThblI padoThI
pecypchl
Ilepuonnueckuil 3aK0H.

) [Iepnonnueckas cucrema 1 0 0 04.09.202 bubnuoreka LIOK
XUMHUYECKHUX 3eMeHTOB [l. U. 3 https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU G LOK

noImoTeKa

2 i 1 06.09.202
CBOHCTE XI{MH%CKHX DTICMEHTOB 0 0 https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB 3

3 Krnaccudukanus 1 HOMEHKIATypa 1 0 0 11.09.202 bubnmoreka [JOK
HEOPraHWYECKHUX BEILECTB 3 https://m.edsoo.ru/00adb7e2
B .

4 Wbl XUMUYECKON CBH.C:‘;I/I Y TUIIBI | 0 0 13.09.202 bubmuoreka [IOK
KPUCTAIUINYECKUX PEMIETOK 3 https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpenue u yriayOiaeHue 3HaHUH 1 1 0 18.09.202
OCHOBHBIX Pa3/eyioB Kypca 8 Kiacca» 3
K

6 naCCI/I(Vl)I/IKauI/I;I XUMHYECKHX | 0 0 20.09.202 bubmuorexa [JOK
peakuuy 1o pa3audHbIM IpU3HAKaAM 3 https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTH XMMHUYECKOM BuG 110K

nonrorTeka
. 25.09.202

7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1 0 0 5.09.20 httos://m.edsoo.ra/00adbe9a

TeTEePOreHHBIX PEaKLUAX 3




[TonsiTHE 0 XUMUYECKOM
paBHOBecHH. DaKTOPBHI, BIUSIIOLINE

bu6mmoreka [JOK

i 27.09.202
8 Ha CKOPOCTh XUMHUYECKON PEeaKINU U 7.09.20 httos://m.edsoo. ru/00adea8e
MOJI0)KEHUE XUMUYECKOTO 3 :
paBHOBeECHs
0) -
9 KHUCJIUTEIHbHO-BOCCTAHOBUTEIIHHEIC 02.10.202 bubmuorexa [JOK
peakuuu 3 https://m.edsoo.ru/00adcade
Teopus 3MEKTPOIUTUYECKON BuG 110K
noIMoTEKa
. 4.10.202
10 mucconuaru. CUibHEIE U cl1a0ble 04.10.20 httos://m.edsoo ru/00adcd68
3IEKTPOIIUTHI 3
bu6mmoreka [JOK
H 10.202
1 HomHbIe ypaBHeHHs peakiui (3)9 0.20 https://m.edsoo.ru/00add448
XUMHUYECKUE CBONCTBA KUCIIOT U
OCHOBaHMI1 B CBETE MPEICTABIICHUI bubnmoreka [JOK
12 . 11.10.202
00 BIEKTPOIUTUIECKON 3 https://m.edsoo.ru/00add5d8
JUCCOLIMAIIIT
XUMHYECKUE CBOMCTBA COJIEH B Bu6 110K
noIMoTEKA
i 16.10.202
13 cperetip eHCTaBHeHI:H/I 00 6.10.20 https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON AUCCOLMAIIIHI 3
bu6mmoreka [JOK
i 18.10.202
14 Homstie o ruzpoise coeit 38 0.20 https://m.edsoo.ru/00add9d4
15 O606H}€HI/I€ 1 CHCTeMaTH3aIlus 73.10.202 bu6mmoreka [JOK
3HAHUU 3 https://m.edsoo.ru/00addd12
16 [IpaxTrueckas padora Ne 1. bubnuoreka [JOK




«Permenne sKcriepuMeHTaTbHBIX
3a1a9»

25.10.202
3

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

KonTponbnas padora Ne2 no teme

bu6morexa [JOK

. 08.11.202
17 «DNEKTPOTUTHYECKAS TUCCOLNAIUA hits://m_edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX) 3
OO01mas xapakTeprCcTUKA TaJIOTCHOB.
18 XuMHYECKHEe CBOMCTBA HA TIPUMEPE 13.11.202 bubmoreia LHOK
puMep o https://m.edsoo.ru/00addfe2
XJjopa 3
XnopoBoaopoa. ConsiHas KUCIOTa,
19 XMMII/)IquIiIH: CiOﬁCTBa MOJTy4eHHUE 15.11.202 bubmmorera [JOK
’ y ’ o https://m.edsoo.ru/00ade104
MPUMEHEHNE 3
IIpakTtuyeckas padora Ne 2 o Teme
20 «lTomy4yeHue CONSTHOM KUCIOTHI 15.11.202 bubmmorera [JOK
Y N ’ T https://m.edsoo.ru/00ade348
U3y4YE€HUE €€ CBOUCTBY 3
Brrunciienus no ypaBHeHHUSIM
21 XAMUYECKUX PEAKINH, €CIIN OJIUH U3 20.11.202 bubmorexa TIOK
peartmi, a T https://m.edsoo.ru/00ade488
pearcHTOB JIaH B H30BITKE 3
2 OO1m1ast XxapaKTepUCTHKA 3JIEMEHTOB 22.11.202 bubnuoreka [JOK
VIA-rpynimst 3 https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOTUGUKALIUN CEPHI.
73 Haxoxnenue cepbl U €€ coeIMHEHU I 27.11.202 bu6mmoreka [JOK
B pupoje. XUMHUUYECKHE CBOMCTBA 3 o https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOeHHUE, ) 29.11.202 bubnnoreka [JOK
¢u3nveckre 1 XUMUYECKHE CBOMCTBA 3 https://m.edsoo.ru/00ade802
25 Oxkcunpl cepsl. CepHasi KUCIIOTA, bubnuorexa [IOK




04.12.202
q)HS\IqueCKHe 11 XAMIHCCKHC https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE 3
XHWMHMUYECKHUE PEAKIUH, JIEIKAILUE B
OCHOBE IPOMBIIIUIEHHOTO c11oco0a
oiry4e CEPHOM KHUCIIOTHI.

2% ITOJIyYEHUS CEPHOU KUCIIOTBI 06.12.202 bubnnorexa [JOK
XUMHUYECKOE 3arpsI3HECHUE 3 https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpebl COETUHEHUSIMU
cepbl

7 Brrunciienre MaccoBoi 1071 BBIXOa 11.12.202 bu6moreka [IOK
MPOIYKTa PEaKIuu 3 o https://m.edsoo.ru/00adec8a
OO61mas xapakTepUCTHUKA SJIEMEHTOB
VA- LA

)3 rpynmnsl. A3oT, 13.12.202 bubnnoreka [IOK
pacnpocTpaHeHue B IPUPOLE, 3 https://m.edsoo.ru/00adeeab
(bu3nyecKre U XUMUYECKIE CBONCTBA
AMMUak, ero ¢puznyecKue u BuG 110K

nonroreka

29 7 18.12.202
XUMHUYECKHE CBOWCTBA, ITOJyYEHUE U httos://m.edsoo.ra/00adf004
MIPUMEHEHNE 3
[IpakTrueckas padota Ne 3 o Teme BuG 110K

nonmorexa

30 I1 20.12.202
« (?,queHHe aMMHaka, H3yHerHe ero https://m.edsoo.ru/00adf180
CBOWCTBY 3
A3oTHas KucnoTa, e€ puzndeckue u b K

31 b el d 25.12.202 mommorexa 110
XAMUYECKHE CBOUCTBA 3 https://m.edsoo.ru/00adf306

32 Hcnonb3oBaHre HUTPATOB U COJIEH bubmuorexa [JOK
aMMOHHS B KaUECTBE MUHEPAIbHBIX 27.12.202 https://m.edsoo0.ru/00adf518
ynoopenuil. XumMuyeckoe 3

3arpsA3HCHUC Oprxcanmeﬁ Cpeabl




COCIMHCHUAMHU a30Ta

®docdop. Oxcun pochopa (V) u

bubnnoreka IIOK
10.01.202
33 dochopuas KI/ICJ'I?T&, dusngeckue u 0.01.20 httns://m_ edsoo.rw/00adf68a
XUMHUYECKHE CBOICTBA, MOJIy4eHHE 4
Ucnons3oBanue pocdaros B
34 KaueCcTBe MUHEPAJIbHBIX YI00pEHUH. 15.01.202 bubnmoreka [JOK
3arpsi3HEHHE PUPOTHON CPEIIBI 4 o https://m.eds00.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHE B
35 pu I()) i[ gmnzecxie U XUMHUYECKHUE 17.01.202 bubmmorexa [JOK
p E) Aes o https://m.edsoo.ru/00adfd9c
CBOICTBa 4
Oxkcuppl yraepoaa, ux pusnueckue u
36 XAMHUYECKHE CBOMCTBA. 22.01.202 bubmuorexa [JOK
DKosiornyeckue npooIemsl, 4 https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHIoM yrieponaa (IV)
n bubmuoreka [JOK
3 24.01.202
7 YrombHas KHCIOTa H € con 4 https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o Teme
13 "[losrydyeHune yriekucsioro rasa. 29.01.202 bubnuoreka LIOK
KayectBenHast peakius Ha KapOOHaT- 4 o https://m.edsoo.ru/00ae027¢
noH"
[TepBoHayabHbIC MTOHATHS 00
39 OpraHUYEeCKUX BELIECTBAX KaK O 31.01.202 bubmoreia LHOK
p B T https://m.edsoo.ru/00ae054¢
COEMHEHHUSIX YIIepo1a 4
40 Kpemnunii u ero coenunenus 05.02.202 bubmotera [IOK

4

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




[TpaxTrueckas padota Ne 5.

41 Pemrenne skcniepruMeHTANBHBIX 3a7a4 07.02.202 bubmuotexa [JOK
1o TeMe «BaxkHeiine HeMeTaabl U 4 o https://m.edso0.1u/00ae0bf2
HUX COCIUHCHUS
KonTponbnas padora Ne3 no teme Bu6 110K
42 «BaxHeime HEMeTaIbl M UX 12.02.202 uoamotTeka
https://m.edsoo.ru/00ae0el8
COCTMHECHHUS 4
OO0mas xapakTepucTUKa
XAMUYECKUX DJIEMEHTOB —
MeTauioB. MeTrannndeckas CBSI3b U
43 14.02.202 bubmnoreka 1IOK
METaJUITNYeCcKas KPUCTAILUINYECKAs 4 https://m.edsoo.ru/00ae103e
pemérka. PU3n4ecKre CBOMCTBA
METaJIJI0B
XUMUYECKHE CBOMCTBA METAIJIOB. BuG 10K
HOIMoTEKA
44 c) i 19.02.202
HeKTpOXHI\:quCKHH P https://m.edsoo.ru/00ael1156
HaNpsHKEHUM METaJIOB 4
O61ue cnocoObl MOTy4YeHUs
MeTaiioB. CriiaBel. BerauciaeHus mo Eub 10K
nOIMoTEKA
45 aBHE ec CaKIIUH 21.02.202
YPABHCHIAM XHMHITCCIHX Peatdin, https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT 4
puUMecH
bu6morexa [JOK
46 ITo € 0 KOppo3 €Tajuio 26.02.202
T PPOSHI METAILIOB 4 https://m.edsoo.ru/00ac1278
bubmnoreka IIOK
47 28.02.202
[lenoumbie merater 4 https://m.edsoo.ru/00ac14b2
48 Oxcupl ¥ THAPOKCUBI HATPUS U bubnuorexa LIOK

04.03.202




KaJlus

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

Illenoyno3eMeNbHBIE METAIIBI —

bu6moreka [IOK

49 KaJbLIUU U MarHui 26'03'202 https://m.edsoo.ru/00ae15e8
N bu6mmoreka [JOK
50 Baxneine coequHeHN KaJIbIUI 4111 .03.202 hitps://m.edsoo. r/00ae] 5e8
51 O6o6uuleﬂne A CUCTEMaTHU3aIIH 13.03.202
3HAHUHN
4
57 XKécTtrocTh BOJBI U cIOCOOBI €€ 18.03.202 bubnuorexa [IOK
YCTPaAHEHUS 4 https://m.edsoo.ru/00aec1886
[IpakTuueckas padora Ne 6 mo Teme Bu6 OK
53 "YKEcTKOCTh BOJIBI M METOEI €6 20.03.202 nbmorera L
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS 4
bubmuoreka [{OK
7 .04.202
>4 AJOMHEMH 23 04.20 https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U 08.04.202 bu6nmoreka [JOK
TUJIPOKCUIA 4 https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
>6 HKeneso 4110'04'202 https://m.edsoo.ru/00ae1d86
57 Oxcupl, THAPOKCHUIBI U COITU 15.04.200 bubnuoreka [IOK

xenesa (11) u xxenesa (III)

4

https://m.edsoo.ru/00ae35¢e6




O000I11IeHNE U CUCTEMATH3AIIUS

58 . 17.04.202
3HaHUHN
4
[Ipaktuyeckas padora Ne 7.
Pemienue skcnepuMeHTAIbHBIX 3a7a4 bubnunoreka [JOK
59 . 22.04.202
1o TeMe «BaxHernime MeTamibl U UxX 4 https://m.edsoo.ru/00ae3de8
COCIMHEHUSD)
Boruucnenus no ypaBHEHUAM
XUMUYECKUX PEAKIUH, €CIIH OUH U3
60 pEeareHToB aH B U30BITKE WU 24.04.202 bubnuoreka [IOK
COJIEPKUT IpUMecH. Brruncinenus 4 https://m.edsoo.ru/00ae1750
MAacCOBOM J0JIA BBIXOJA IPOJYKTa
peakuuu
61 O606HUIeHI/Ie U cHCTEMaTu3alus 06.05.202
3HaHUHN
4
Kontponbnas padota Ne4 o teme
62 «Baxxueime MeTaibl 1 UX 08.05.202
COCIIMHECHUS 4
63 BemectBa u niaTepHanm B 13.05.202 bubnmoreka [JOK
MOBCCAHEBHOM KU3HU YCIIOBEKa 4 https://m.edsoo.ru/00ae3f50
64 XI/IMI/I‘ICCKOCUISal"p}ISHeHI/IC 15.05.202 bubnnorexa [JOK
OKPYXKaIOLIEH CPebI 4 https://m.edsoo.ru/00ae4270
P
65 OJIb XUMHUU B PEILICHUU 20.05.202 bubnuorexa LIOK

9KOJIOTMYECKUX MPOOIIeM

4

https://m.edsoo.ru/00ae4270




PezepHblit ypok. O00011eHuE U

bu6mmoreka [JOK

66 22.05.202
cucTeMaTHu3alus 3HaHuH I 4 05.20 https://m.edsoo.ru/00ae0d0a
67 PesepBHBIit ypok. O606iHeHI/Ie u ) 2.05.202 bubnmnoreka [JOK
cUCTeMaTu3anusg 3HaHUuUN 4 https://m.edsoo.ru/00adb33c¢
68 PesepBHBIit ypoK. 06061116Hne u | 2.05.202 bubmuorexa [JOK
cuUcTeMaTu3alus 3HaHu! 4 https://m.edso0.1ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

* Xumus, 8 kiacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiimonepHoe o011ecTBO
«M3parenscTBO «IIpocBemieHne
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I111eCTBO

«M3parensctBO «IIpocBemieHne

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

Xumusi: ypoku B 8 kiacce : nocooue nns yuurens / H-H.I'apa . — 2-¢
u3.,nepepad.- M.: IIpoceemenue , 2014.- 127c¢.

["apa H.H. Xumus: ypoku B 9 k1. : mocobue s yuurens /H.H.I'apa. — M.:
ITpocsemenne, 2009. — 95¢./

Panenkuii A.M. Xumus {unakrudeckuii MmaTepuan. 8-9 Kiaccel: mocoOue Jiis
yuuTeneit o0eoopazonar. yupexaennit /A.M.Paneuxuii. — 3-e uzj.-

M.:IIpoceemienne,2011.-127¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/



4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358 6.
http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf7.
http://fictionbook.ru/author/georgiyi_isaakovich lerner/biologiya polniyyi sprav
ochnik dlya podg/read online.html?

page=3

http://www.zavuch.info/methodlib/134/
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