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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeAepalbHON padoyeil mporpamMmbl
BOCIIUTAHUS U C YUETOM KOHIEMIINY MPEnogaBaHusl yueOHOTro mpeaMeTa « XUMHUSI»
B oOpa3oBaTenbHBIX opranm3arusax Poccuiickoit deneparium.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHUTAHHS M pPa3BUTUS OOYYalOLIUXCS CPEACTBAMH y4eOHOIro
npeaMeTa, YCTaHABIIUBAET 00s13aTeNIbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM W TeMaM MpOTrpaMMbl IO XHUMHUH, OIpPEIEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeACISICT BO3MOXXKHOCTH —IpeaMeTa Ul
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro oOpa30oBaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIYXUT OCHOBOM Ui (OPMHUPOBAHUS MHUPOBO33PECHHUS
o0Oy4Jaromnierocsi, ero MpejCTaBICHUl O MaTepUaTbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (popMUpPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMUpoBaHUs KyJIbTYphl JIMYHOCTH, €€ 0011el U (QYHKIHOHATBLHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHEeCCHOHAIBHOM ESITEIHbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPAaMOTHOCTH O0yYaroIIuXcs;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUECKOE
obpazoBaHre 00yUYarOIINXCS.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
comepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SIBISIETCS  MENAarorudyecku
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHUU Ha OINpEAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0I1IIer0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHM U HEKOTOPbIX OTIEJIbHBIX 3HAYUMBIX IOHSITHIM
OpraHUYeCcKON XUMUHU.

CTpykTypa coiepiKaHHs MPOTpaMMBI IO XUMHUU Cc(POpMUpOBaHA Ha OCHOBE
CUCTEMHOTO Toaxoaa K e¢ m3ydeHuro. Cojep:kaHHe CKJIAAbIBACTCS U3 CHCTEMBI
MOHATUI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHIM O XUMUYECKOM
peakmuu. OO0e d3TH CHUCTEMBI CTPYKTYPHO OpraHWU30BaHbI 110 TPUHITUITY
MIOCJICTIOBATEIIBHOTO Pa3BUTHS 3HAHWN Ha OCHOBE TEOPETHUYECKHX IMPEACTABICHHM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUCHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akona /1. V1. MenieneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

— YUYEHUS O CTPOCHUH aTOMa U XUMHUYECKOH CBS3H;

— TpeACTaBICHUM 00 DIJICKTPOJUTHUYECCKONM JUCCOIIMAIIMKM BEIISCTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMITMPUUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TOCIEIOBATEIILHO OT OJJHOTO
YPOBHS K JIpyroMy, BBITIOJNHSS (YHKIIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUSI U BO3MOKHOCTEH MPAKTHUYECKOTO0 MPUMEHEHUS U TOTYYCHUS
U3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl 1O XUMHU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUPaA B JIOTHKE
e€ CHCTEMHOM TMpHUPOJIbI, IIEHHOCTHOTO OTHOIICHUS K HAay4HOMY 3HAaHUIO W
METOJIaM TO3HaHUs B Hayke. M3yueHue XUMUU MPOUCXOIUT C MPHUBICUCHHUEM
3HAHUM W3 paHee W3YyYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXKalolmuid MUY,
«buonorus. 5-7 kinacce» u «Pusnka. 7 KIacc.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
NESTEbHOCTA YENIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJbTYPHI.
3ajaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHMM CUCTEMbI XHUMHYECKUX
3HAHUN — Ba)KHEHUIIUX (HaKTOB, MOHSITHM, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUM,
JOCTYIHBIX 0000IIEHUI MHPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAyKH, B



OpUOOIICHNH K HAayYHbIM METOJaM TIO3HAHWS TPU U3YYCHHH BEUIECTB H
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JeSITENIbHOCTH, OCBOGHHUU TPAaBWJI 0O€30MacHOr0 OOpalieHusi C BEIeCTBaMU B
ITIOBCETHEBHOM KU3HU.

[Ipu u3yyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaUY€HHE MPUOOPENH TaKue 1eJIH, KaK:

— (dopMHpOBaHHE MHTEIVIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HMU;

— HamnpaBJIICHHOCTh OOYyYEeHHs Ha CHCTEeMAaTHYeCcKoe MpHOoOIIeHne
o0y4Jarommxcss K CaMOCTOSITEIbHOM MO3HABATEIBLHON JESATEIHHOCTH, HAYYHBIM
METOJIaM TIO3HaHMs, (POPMHUPYIONTUM MOTHUBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecrieueHne yciaoBUH, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YJarOIITUMUCS
OTbITa PAa3HOOOPA3HON NEATETHHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIONUX YHUBEpPCAIbHOE 3HAYEHUE IS
Pa3ITUYHBIX BUJOB JIEATEIbHOCTH;

— (QopmupoBanmne oOmEeH (QyHKIMOHATLHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBICHATHh W OIEHWBATH SIBIICHUS
OKPYXAIOIMIEr0 MUpPA, MCTOJB3Yys 3HAHUS W ONBIT, MOJYYCHHBIC MPU U3YYCHUHU
XUMUH, TPUMEHITh HMX TMPHU PEIICHUH MpoOJIeM B TOBCEAHEBHOW >XKU3HU U
TPYZIOBOM JEATEIBbHOCTH;

— ¢opMupoBaHHWE y OOYyYalOImUXCS TYMaHUCTUYECKMX OTHOIICHUH,
MOHVUMAHUSl TIEHHOCTH XUMHUYECKUX 3HAHWU I8 BBIPAOOTKH DKOJIOTHYCCKH
1eJIeCO00Pa3HOr0 TOBENEHUST B OBITY W TPYAOBOM JESATENBHOCTH B IIENAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIMTAHMID HA OCHOBE YCBOEGHHMS OOILEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY Mpodwiisi U HANpaBICHHOCTU AAJIbHEHIIIEro
0o0yueHus.

OO0miee 4KCIIO 4YacoB, OTBEIAEHHBIX ISl HM3Y4YEHUS XUMUM HAa YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHus, COCTaBIsAeT 68 4acoB: B 9 kiacce — 68 gacos (2
yaca B HEJIEIH0).



COJEPKAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XUMHYECKas peakuus

[lepnognueckuii 3axoH. [lepuoauueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOWCTB
XMMHYECKUX DJJIEMEHTOB IMEPBbIX TPEX TMEPUOAOB, Kalus, Kalblusi MW HX
COCIMHEHU B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepnoanueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBAa: BHJbl XWMHYECKOW CBS3U. THIBI KPUCTAIUNIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAUINYECKOW PEHIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCAVHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMAYECKUX peakiuii Mo pa3InIHbIM IPU3HAKAM (T10 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMHM BEIIECTB, MO TEIJIOBOMY 3(PQexTy, Mo
U3MEHEHUIO CTENEHEH OKUCICHHS] XMMHUYECKHX 3JIE€MEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTalau3aTopa). JK30- U SHIOTEPMHUUYECKUE PEAKLNN, TEPMOXUMUYECKHE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYECKOM peakinuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUUYECKUX peakiusax. [[oHATHEe O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BIUSIONIME HAa CKOPOCTh XHMHYECKOM PEaKUUU U TMOJ0KEHUE XUMHUUYECKOTO
PaBHOBECHSI.

OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKuuu. CocraBinieHue YpaBHEHUU
OKHCIIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMI C  HKCIOJIb30BAaHUEM  METOJa
ANIEKTPOHHOTO OalaHca.

Teopus PAEKTPOTUTUIECKON TUCCOUUALMU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M OUMCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUAAMU
XUMHU4ecKoil cBsizu. CteneHs auccouuanuu. CHUIIbHbBIE U C1a0bIe 3JIEKTPOJIMUTHI.

Peakuuu noHHOro oOMeHa. Y CloBUsl MPOTEKAaHUs PeaKMii HOHHOTO OOMEHa,
NOJIHBIE W COKpALIEHHBbIE HMOHHBIE YypaBHEHUs peakuuil. CBoWCTBa KHCIIOT,
OCHOBAaHMM W cojlieil B cCBeTe MpEACTaBICHUH 00 3IIEKTPOIUTHYECKOU
nucconmanuu. KadecTBeHHbIE peakiuu Ha MOHBI. [IoHSITHE O TUAPOINU3E COTEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJCISIMU KPUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEUIECTB — METAJUIOB M HEMeTayuloB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB



(xJIopuaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMUMHYECKOW pEeaKLHUH
OT BO3ACHUCTBUS pPAa3IMYHBIX (PAKTOPOB, MCCIECAOBAHUE BJIEKTPOINPOBOJAHOCTH
pacTBOPOB BEILECTB, MPOLECCAa JUCCOLMALMM KHCIOT, IIEJIOoYed M  COJeH
(BOBMOXKHO  HCIIOJIb30BAHME  BHJIEO  MAaT€pUaJIOB), TMPOBEACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX —~ NPU3HAKKM  NPOTEKAaHUsT  peakuuid  HMOHHOro  OoOMeHa
(oOpa3oBaHue ocajaka, BbIJIEJICHHME Ta3a, oO0Opa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTENBHBIX  pPEaKUUN
(ropeHue, peakiMu pasyioKeHUs, COCIMHEHUS), pACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBKD KAYECTBEHHBIX pPEAKUMM HAa HOHBI, PpEIICHHE
AKCIEPUMEHTAJIBHBIX 3a]1a4.

HemeTauibl 4 MX COeIMHEHUSA

OO6mass xapakrtepuctuka rajnoreHoB. OCOOEHHOCTHM CTPOECHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYeCKHe CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XMMHUYECKME CBOWCTBA Ha IPUMEpPE  XJopa
(B3auMOJEICTBUE C MeETaUlaMH, HEMETaJlJlaMH, IleJo4aMu). XJIOPOBOAOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, IOJyYEHHE, NMpUMEHEHHe. JleiicTBue
XJOpa U XJOPOBOAOPOJA HA OPraHU3M YeJIOBEKa. BakHeuiuue XJIopuabl U HX
HaxXO0XJICHUE B IPUPO/IE.

O6mas xapaktepuctuka 3neMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTereHu okucieHuss. CTpoeHue u (U3MUECKUE CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOJA U Cephbl. AJIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUECKUE cBoWcTBa cepbl. CepoBOJOpPOA, CTpOEHUE, (PU3MYECKUE H
XuMH4YecKkue cBorcTtBa. OKCHABI CEPbl KAK NPEACTABUTENN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, (Quznueckue M XHUMHYECKHME CBOMCTBa (00mIME Kak
OpEeICTaBUTENSl Kilacca KHCIOT W chneuuduyeckue). XUMHUYECKHE PpPEaAKIUH,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOCO0a MOJIyYEHHsS] CEPHOU KHUCIOTHI.
[Ipumenenue cepHoil kKUCIOThI. COJIM CEpHOI KUCIOThI, KAUECTBEHHAs! PEaKLMsl Ha
cyiab(dar-uoH. HaxoxneHue cepbl M €€ COSAMHEHHH B NpPHUPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Ccpeibl COEIUHEHHSIMU cepbl (KUCIOTHBIE OK]IH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €0 MPEeAOTBPAILLECHUSI.

OO6mass xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XApPAaKTEPHBIE CTENIEHU OKUCIEHHs. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dbusznyueckre 1 XUMHIECKUE CBOMCTBA. KpyroBopoT azota B mpupoje. AMMHUaK, ero
du3nyeckue U XMMHYECKHUE CBOMCTBA, MOJdy4YeHHe U nmpuMeHenue. Coiu aMMOHMS,
uX (pU3MUecKre U XMMUYECKHe CBOMCTBa, puMeHeHune. KauecTBeHHas peakius Ha
MOHbI aMMOHMSI. A30THasl KUCJIOTa, €€ MOoNy4yeHHe, (PU3NYECKUe U XUMHUYECKHUE
cBoiicTBa (0OmME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U  CHeNH(pUIECKHUe).
Hcnonp30BaHne HUATPATOB M COJEM aMMOHHMS B KayeCTBE MHHEPAIBHBIX
ynoopeHnii. XUMUYECKOE 3arpsi3HEHHE OKPY KAIOIIEH CpeJlbl COeTMHEHUSIMHU a30Ta



(KUCIIOTHBIE JIOKIM, 3arpsi3HEHHE BO3/ayXa, MOYBbI W BoAo&éMOB). docdop,
ajuoTponubie Moaudukanuu (ochopa, duzmyeckne M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciaora, Gu3ndecKue U XUMUIECKHUE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue hochaTtoB B KauecTBE MUHEPATbHBIX YIA0OpEHUH.

Ob6mas xapaktepuctuka sneMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCICHUS.  YTJIEpOJ,  aJUIOTPOITHbIE
Moau(UKAIMK, PACHPOCTPAHEHHE B MpuUpoae, (U3NUYECKUE U XHUMHYECKUE
cBoiicTBa. Ancop6Ouusi. Kpyrosopot yriepona B npupoje. OKCUbl yriiepoaa, ux
duznueckue W XUMUYECKHUE CBOWMCTBa, JCHCTBHE Ha JKHUBBIE OPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepoaa (1V), rumore3a riao0ambHOrO TOTEIVICHUS KIWMaTa, MapHUKOBBIN
addext. YronpHas KUCI0Ta U €€ COJIM, UX (PU3NUECKHUEe U XUMUYECKHUE CBOMCTBA,
NoJIydeHHEe W TNpuMeHeHme. KauecTBeHHas peaknus Ha KapOOHAT-UOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBOoHAYATBLHEIC TTOHATHS 00 OPraHUYECKUX BEIISCTBAX KaK O COCAMHCHUIX
yriaepoja (MeTaH, 3TaH, STUIEH, alleTUIIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHMKK YIJIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HeDTh),
OPOAYKThl UX mepepaloTku (O€H3MH), UX POJb B OBITY U HPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKN BXKHBIX BEIIECTBAX: JKUpaX, OCNKaxX, YriieBoJgax — U UX
polM B OKHM3HU UEJOBEKa. MaTepuaqbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCITMHCHUM.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IIOJIyYEeHUE U
npumenenne. CoeauHeHus KpeMHuss B mpupoje. OOmme npeactaBieHus 00
okcune kpemaus (IV) u kpemuueBoi kucnore. CHWIMKAThl, UX HUCMHOJb30BAHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakKHeWIne CTPOWTEIbHBIE MaTepHAIIbl: KepaMuKa,
CTEKJIO, TIEMEHT, O0eTOH, kene300eToH. [Ipobiembr 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTENHHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4yeHrne 00pa3l0B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBE/ICHNE KAaUYeCTBEHHBIX PEAKITU Ha XJIOPUJ-UOHBI U HAOIIOJICHUE MMPU3HAKOB
WX TIPOTEKAHUS, OMBITHI, OTPAKAIME (PUINIECCKUE W XUMUUYECKHE CBOWCTBA
TAJIOTCHOB M WX COCIWHCHHWH (BO3MOXKHO WCIIOJIb30BaHHWE BHICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMud XJIOPUAOB (TaJOT€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl W €€  coeauHEHUsSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAIIOB), HAOIIOIEHNE TpoIlecca OOYTIIMBaHUS caxapa MOoJ JIeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3y4YCHHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHOM CEPHOU KUCIIOTHI, MPOBEICHNE KAUeCTBEHHON peakiuy Ha Cyabdar-
WOH U HaONIOJIEeHUE TpHU3HAKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUYECKUMU



cBoiicTBamMu azoTa, (ochopa U HX coequHEHUl (BO3ZMOKHO HCHOJIb30BaHUE
BUJICOMATEpUAIIOB), 00pas3iamMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOIyYeHHE,
coOupanue, pacrno3HaBaHME€ U UW3YYCHHUE CBOWCTB aMMHaka, IMPOBEIACHHUE
KaueCTBEHHBIX PEAKIMiA Ha MOH aMMOHHUS U (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX MPOTEKAHUSI, B3aUMOJICICTBUE KOHIICHTPUPOBAHHON a30THOM KHUCJIOThI C MEIABIO
(BO3MOXHO HCII0JIb30BaHUE BUJIEOMATEPUAIIOB), V3yYECHUE MoJEeNnen
KPUCTAIUIMYECKUX PEIIETOK aimasza, rpadura, QyepeHa, O3HAKOMJIEHUE C
IpoleccoM afcopOIMM  PAacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOTA3a, MOJy4yeHUEe, COOMpaHue, paclio3HaBaHUEe U U3YUYCHHE
CBOMCTB YIJIEKMCIIOTO rasa, IpOBE/IEHHE KaueCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAaT-MOHBl U M3y4YCHHUE I[IPU3HAKOB UX IMPOTEKAHUs, O3HAKOMIIEHUE C
NPOAYKIMEN CUJIMKATHOW MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BakHelIle HeMEeTaJIbl U UX COSIUHEHUS.

Metajuibl 4 MX COeTUHEHU S

OO01as xapakTepuCcTKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nojoxeHus B Ilepuoaudeckoil cucreme xumuueckux oseMmeHToB J[. N.
MenpneneeBa u ctpoeHus: aTomMoB. CTpoeHHE MeTaJuloB. MeTtamnueckas CBS3b U
METAJUIMYECKAas] ~ KPUCTAUIMYECKas  PEIIETKA.  DJNEKTPOXUMUYECKUH  PAl
HaMpspKeHU MetauioB. dusnueckue 1 XMMHYECKHUE CBOMCTBA MeTayioB. OO01ue
CrocoObl MOMy4YeHUs: MeTayioB. IloHATHE O KOPpPO3UM METAJIOB, OCHOBHBIE
crnocoObl 3auUThl UX OT Koppo3uu. CruiaBel (CTajlb, YYryH, AIOPATIOMHHUIM,
OpoH32a) U UX MPUMEHEHHE B OBITY U IPOMBIIIUIEHHOCTH.

[[{erounple MeTAJUIBL: MOJNIOKEHUE B lleproanyeckoil cucTEME XUMUYECKUX
sanemeHToB Jl. M. MenaeneeBa, CTpo€HHE MX aTOMOB, HAXOXJICHHE B IMPHUPOJIE.
duznyeckne U XMMUYECKHE CBOWMCTBA (HA MpuUMepe HaTpus U Kaius). OKcuasl U
TUAPOKCUIBI HATpusi W Kauus. [IpuMeHeHHMe IIeNOYHBIX METAUIOB MU HX
COCAVMHEHNM.

[[lenoyHo3eMenbHBIE METaJIbl MarHdii W KajJdbl[UiM: MOJ0XEHHUE B
Ilepnognueckor cucreme xummueckux sneMeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOKJECHHE B pupoe. PU3N4eCcKre U XUMUIECKHE CBOMCTBA MATHUS
U Kaiblius. Baxuelive coequHEeHHs Kaublus (OKCHUI, THUAPOKCHU[, COJIH).
JXKécTtrocTh BOABI M CTIOCOOBI €€ yCTPaHEHHUS.

AmomMuHui: nojioxeHue B [lepuoanueckoil cucreMe XUMUYECKUX JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUE aroma, HaxOXIeHUE B mpupoac. Pusnyeckue u
XUMHYECKHE CBOMCTBA aqtOMUHUS. AM(pOTEpHbIE CBOMCTBA OKCUIA U THIPOKCHIA
AJFOMUHUSL.

Keneso: nonoxenue B [lepuoaudeckon cucTeMe XMMAUYECKHX 3IEMEHTOB /1.
. MenneneeBa, CTpoeHHE aToMa, HAaxXOXJAeHUWE B npupoae. Pusnmyeckue Hu



XHMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCU B U comu kene3a (1) u xxeneza
(1), ux coctaB, CBOMCTBA U TOJIyYCHHUE.

Xumuueckuil IKcnepumenm:

O3HAKOMJIEHHE C O0OpaslamMy METAIOB W CIUIaBOB, MX (PU3UYECKUMH
CBOMCTBAMHM, M3yUYC€HHUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJICHCTBUS OKCHIA
Kalbllud W HATpusi C BOAOW (BO3MOXHO HCIIOJIb30BAHUE BHICOMATEPHAIIOB),
UCCIIEJOBAHUE CBOMCTB >KECTKOW BOJIbI, MpOLIECCa TOPEHUS KEJe3a B KUCIOPOIE
(BO3MOKHO  HWCIIOJIb30BaHHWE  BHUJACOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUECTBEHHBIX pEaKUMil HAa MOHBbI: MarHus, KajbliMs, AJIFOMUHHUS, LIMHKA, XKeje3a
(I u xenesza (11), mexu (1), HaOMIOACHME W OMKMCAHUE MPOLIECCOB OKPAIIMBAHHMS
IJIaMEHU MOHAMU HaTpusl, KaJlus W Kaidblug (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIeIOBaHUE aM(OTEPHBIX CBOMCTB THJIPOKCUJIA ATFOMUHUS
Y TUAPOKCHUA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 Mo Teme «BaxkHenmme
METaJIIbl U UX COSTUHCHHUS.

XuMHA M OKpPYKaKOLIasA cpeaa

BemecrBa u Marepuansl B IMOBCEIHEBHOW JKU3HM 4eJIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuii B ObITy. [lepBas momoipb npu
XUMUYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYX arliel cpeabl (MmpeaeiabHasl JOoMyCcTUMast
KOHIIeHTpaius Beiiects, nanee — [1/IK). Ponb xuMuu B pemieHrn 3K0JI0THYECKUX
npoosem.

Xumuueckuit IKCnepumenm:

u3ydyeHrue o0pas3lioB MaTepuanoB (CTEKJIO, CIUIABhI METAIOB, MOJHUMEPHbIC
MaTEepHAIIbI).

Meoscnpeomemmnvwie ceasu

Peanuzanmst mMeXnpeaMETHBIX CBs3€M NpU HW3yYEHMM XMMHMM B 9 Kiacce
OCYILECTBIISIETCSL YEPEe3 HCMOJb30BAHUE KAaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHSATUMN, SIBISIOMIMXCS CUCTEMHBIMU NIJIsi OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAYyYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAy4YHBIN (DaKT, rUmores3a, 3aKOH,
TEOpHUs, aHauu3, CHHTE3, KIacCUPUKAIUs, TEePUOAUIHOCTh, HAOIIOICHNE,
AKCIEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHUE, MOJIEb, SIBJICHUE, MapHUKOBBIN
3 deKT, TEXHOIOTHS, MATCPHAIIHI.

duzuka: MaTepusi, aToOM, OJJECKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIWI,
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUW 3apsjl, MPOBOJHUKH,
MOJIYIIPOBOJHUKU, JTUAJICKTPUKUA, (POTOIIEMEHT, BENMIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, ra3, pacCTBOP, pACTBOPUMOCTb, KPUCTAJUITMYECKAsI



peméTka, CIuiaBbl, (PU3NYECKHE BEIWYUHBI, €IUHUIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3 161, COJHIIE.
buonorusi: dotocunres, npixanue, Omocdepa, PKOCUCTEMA, MHUHEPAIHHBIE
yI0OpEHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.
I'eorpadusi: armocdepa, ruapochepa, MUHEpATbI, TOPHBIE MOPOIbI,
TMIOJIC3HBIC HCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATEIBHOUN JIEITEILHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMUA POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMU, TPUHSITBIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIlIMpEeHUe OMbITa AESTEIbHOCTA Ha €€ OCHOBE, B TOM YUCJIE B YACTU:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU WH(pOpMAIHEH O
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeNOBATEIbCKONW, TBOPYECKOM W JAPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYNKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HABATEIbLHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHCJIE
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM



JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TMPOEKTHOM W  HUCCIEI0BATEIhCKOU
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HMU, OCO3HAHUE IMOCJIEACTBUNA U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTUUECKOMY M3y4YeHHUI0 podeccuit u Tpyaa pa3auyHoro poja,
yBaXEHHUE K TPYAy M pe3ysibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHuUs C y4ETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JI0rHYeCKOT0 BOCITUTAHNS

AKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KAaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBaHUS, IOHUMaHUE IIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuil O€30MaCHOTO MOBEACHUS MPU PAdOTE C BEIIECTBAMU, & TAK)KE B CUTYaIUSIX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTUYECKOW  KYJbTYpbl, OCO3HAHMS TIJIOOAJBLHOIO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMeranpenMETHBIX pPE3YNbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMH TMOHSTUSIMH), UCIOJIb30BaTh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHIYKTUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHH),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
PU3HAKN U3Y4aeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUUYECKHX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHWSA, a TakKe B KA4eCTBE OCHOBHI i1 (DOPMUPOBAHUS THIOTE3BI IIO
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUMN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATETFHO MPOTHO3UPOBATH €TO pPe3yibTaT, (OPMYIUPOBAaTH 0000IICHHS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MMOTYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE TPHUMEHSTh Pa3jIN4HbIe METOJbl W 3alpOChl MPU MOUCKE B OTOOpe
uHGOpPMAIIM ¥ COOTBETCTBYIONIUX JaHHBIX, HEOOXOJMMBIX JUISI BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOT'O MCTIOJIB30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIbCKON JEATENHbHOCTH MH(DOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSI:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Auajgora W (WJIH) JIUCKYCCHH) TIO
CymiecTBy  oOCyXmaemMoii  Tembl, (OPMYTUpOBATH  CBOM  MPEIJIOKEHUS
OTHOCHTEIFHO BBITIONHEHUS TPEUI0KCHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pe3yabTaTOB BBIMOJHEHUS XUMUYECKOTO JKCIepUMeHTa (71abopaTOpHOTO OIbITa,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENbHOM M HWCCIENOBATEIBCKON  JEATENbHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MpoOJIeM Ha OCHOBE y4€Ta OOIMIMX WHTEPECOB M COTJIACOBAHUS
no3utuii (oOCyXaeHUs,, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHSI
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMNpEACNATh IENH JEATEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSTEIHLHO COCTaBIATh WM KOPPEKTUPOBATH
NPEIOKECHHBIM AJITOPUTM JACUCTBUM MNPHU BBIIOJHEHUM 3aJaHUM C y4ETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, IIPE/JIaracMbI€ B YCIIOBUH 3aJaHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI



JNEUCTBHM, crenuduyeckue g TpeAMETHONH o0mactu  «XHUMHS», BHJBI
NESITEIbHOCTH IO  IOJYYEHHI0O HOBOTO  3HaHWsA, €ro  HMHTEPIpPETaIUU,
peoOpa3oBaHUIO M MPUMEHECHHIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYAIIHSX.

K xoniy oOydenus B 9 kiaacce npeMeTHbIE pe3yibTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHUYECKUX MOHATUN: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, IPOCTOE BELIECTBO,
CJII0OKHO€ BEIIECTBO, BAJEHTHOCTb, BJEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHUCJICHUS, XUMUYECKasl peaKilusi, XUMUYeCcKas CBs3b, TEIJIOBOU 3(PPEeKT
peakuuM, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, JJICKTPOJIUTUYECKAS JTUCCOLUAIMS, PEAKIIUM HOHHOTO
oOMeHa, Karaiu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbie U
HeoOpaTUMbIE pPEaKUWU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE pEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBHUTENIb,  OKHCJIEHHE U  BOCCTAaHOBJICHUE,
ajutotponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBsI3b (KOBaJCHTHAs, MOHHAs,
METaJUIMYecKasi), KpUCTAJUIMYECKass pemeTka, KOPPO3Us METAIIOB,
CIUIaBbI, CKOPOCTh XUMHYECKOM peakiuu, MpeaeabHO JJO0MyCTUMAs
koHueHtpauus [1/IK BemecTsa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH OHSTUS MPU ONKMCAHUY BEILIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY /i COCTaBieHus (opmyn
BEIIECTB U YPABHEHUN XUMHYECKUX PEAKIUN;

e OMNpENENSATh BAJCHTHOCTh U CTENIEHb OKUCJICHUS XUMHYECKUX JIEMEHTOB B
COCAVHEHHUSX PA3JIUYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy COEOUHEHUM no (opmyrnam, BHUJI XUMHYECKOU
CBsI3U (KOBaJICHTHAs, WOHHAs, METaJUIMYecKas) B HEOPraHUYECKUX
COCIMHCHUSIX, 3apsj MOHA M0 XUMUYECKON (GopMyIe, XapakTep Cpenbl B
BOJIHBIX PAacTBOPAaX HEOPraHWYECKUX COCAMHEHUN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOI'O BEILIECTBA;

e packpbeiBaThb cMmbich Ilepuogunueckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €r0 TOHUMAHME: ONUCHIBATH U XapaKTepU30BaTh
Tabmuunyio ¢opmy [leprmonnyueckoil CUCTEMBl XMMHYECKHX DSJIEMEHTOB:
pazinuath MOHSATUS «rJaBHas noAarpynma (A-rpynma)»y U «no0oyHas
noarpymnmna (b-rpynma)», manbie u  OodbIIME NEPUOABl, COOTHOCUTH
0003HaYCHUS, KOTOpPbIE MMECIOTCS B IIEPUOJUYCSCKOM Tabiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AMEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YWCIO DJIEKTPOHOB M
pacmpenenieHue WX 10 JJIGKTPOHHBIM  CJIOSIM), OOBICHATH 0OIIHe



3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M HUX COCAUHEHUN B
npenenaax MajbIX MEePUOJIOB U TJABHBIX MOATPYNN ¢ YYETOM CTPOCHUS MX
aTOMOB;

KJIacCU(PUIMPOBaTh XUMUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBa,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEIIOBOMY d(DeKTy, M0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIME U creuuuueckue XUMHYECKUE
CBOMCTBAa TMPOCTHIX MW CIOXHBIX BEHIECTB, TMOJITBEPXKAAsi OINKUCAHUE
npyUMepaMHu MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKInii;

COCTaBJISTh YPAaBHEHHUS DJICKTPOJIUTHYECKOW JAUCCOIMAIMH  KHUCIIOT,
IIeTI0uei 1 COJIeH, MOJIHbIE M COKpAIEHHBIC YPaBHEHUS PEaKIuii HOHHOTO
oOMEHa, ypaBHEHHMS peaKUuui, MNOATBEPKIAIOIIUX CYIIECTBOBAHUE
TEeHETUYECKON CBSI3U MEXK/y BEIIECTBAMH PA3INIHBIX KJIACCOB;
pacKphIiBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
MIOCPEICTBOM COCTABJICHHS SJICKTPOHHOTO OaaHca dTHX PEaKIHii;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TPOTEKAHUS XHMHUYECKUX TMPEBPALICHUI B pa3IHMUHBIX
YCIIOBUSIX;

BBIUUCIISATh OTHOCHUTEIIBHYIO MOJEKYISAPHYIO W  MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO [OJIO0 XHMHUYECKOTO JJIeMeHTa 1o ¢dopMyle
COEMHEHMsI, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMHUECKON PeaKIInu;

coOnogaTh  MpaBuja  IOJIb30BAHUS ~ XMMHUYECKOM  MOCYyloOH U
nabopaTopHbIM  O0OpYJIOBaHHMEM, a TakXe ImpaBujia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH IO BBIIIOJIHEHHUIO
71a00paTOPHBIX XMMHYECKHX OMNBITOB IO TMOJYYEHUIO U COOMpPaHUIO
ra3000pa3HbIX BEMIECTB (aMMHAKa U YIIIEKUCIIOTO rasa);

OPOBOAUTh  PEAKIUH, TMOATBEPXKAAIOIINE  KAYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUI-, OPOMH/I-,
uonua-, kapbonat-, ocdar-, cuamkar-, cynbQar-, THIPOKCH]-HOHBI,
KaTHOHbI aMMOHHUSI M WOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPTaHUYECKUX BEILECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEIBHONU NEATeTbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHNWEe, CHCTEMATH3aINIO, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — U1 M3Yy4eHHs CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIMid, €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS —



HaOI0JIeHHEe, M3MEPCHHE, MOJCIMPOBAHUE, SKCIEPUMEHT (pCaIbHBIN W
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB 1 TeM uu¢poBbIe
Ne n/m P Kontpoabnusie | IlpakTuueckue (wipp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypchl
Pa3nen 1. BemecTtBo u XuMu4eckne peakuumn
11 IToBTOpEHME 1 yriyOieHne 3HaHUN 5 1 bubnuoreka [{OK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bubnuoreka [IOK
’ peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTUYECKAS TUCCOIHAIINS. 8 1 1 bubnuoreka [IOK
' XUMHYECKUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M X COeIMHEHHS
21 OO01mas XxapakTepuCTUKa XUMHYECKHX 4 1 bubnuorexa [{OK
' snemeHToB VIIA-rpynmnsl. ["agorens https://m.edso0.ru/7f41a636
OO01as XxapakTepuCTUKa XUMHYECKHUX
2.2 snemeHnToB VIA-rpynnsl. Cepa u e€ 6 bubamorexa LOK
' pymHeL. -€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6mrast XxapaKTepUCTUKA XUMUUYECKHIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMTHEHHU S
24 OO11ast xapakTepuCTHKa XMMUYECKHX 8 1 9 bubmuorexa LIOK

anemenToB |VA-rpynmnsl. Yriepon u

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



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

erMHI/Iﬁ U UX COCONMHCHU A

Hroro no pazneny 25
Pazgen 3. MeTa/llIbl M X COEIUHEHUS
N bubmoreka [JOK
3.1 Obmme croiicTaa MeTaII0B 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxxuelinme MeTaisl ¥ X COEINHEHUSI 16 httos://m.edsoo.ru/7f412636
Hroro no pazmeny 20
Pa3znea 4. Xumusi 4 OKpy:KaOas cpeaa
4.1 BemtectBa 1 MaTepHaibl B >KHU3HH YeJIOBEKaA 3 bubmorexa LOK
) m P https://m.edsoo.ru/7f41a636
HWroro mo pazneny 3
Pe3epBHOE Bpems 3 bubmoreia HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

9 KJIACC
KoimuecTBo yacoB DJIEeKTPOHHbIE

Ne Hara uugposbie

Tema ypoka Kontpoabubie | IlpakTtudeckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE

padoTbI padoThI
pecypchl

Ilepuonnueckuii 3aKoH.

1 [Tepuoauueckas cucrema 1 bubnmnoreka [IOK
XUMHUYeCKHX 35eMeHToB [1. 1. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX 3JICMCHTOB 1 Bubmmorexa [JOK

) 06.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOIOB

3 Knaccudukanus u HomMmeHKIIaTypa 1 bubnuoreka [JOK
HEOPTraHWYECKUX BEIIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Byl XuMUYECKOM CBSI3H U TUITBI 1 bubmuoreka [JOK
KPUCTAJUTMYECKUX PEHIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme

5 I1 0 i 1 1
«[ToBTOpeHue u yrnyOneHue 3HaHUN 19.09.2023
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay

6 Knaccudukarnus xuMuaeckux 1 bubmuotexa [{OK
peakuuii Mo pa3IMYHbIM MIPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHUYECKOU

7 eakuu. [IoHsATHE O TOMOTE€HHBIX U 1 bubmmorexa [IOK
peardiHi. 26.09.2023 | https://m.edsoo.ru/00adbe9a
reTePOreHHBIX PEaKIUIX

8 [ToHsTHE 0 XUMHYECKOM 1 bu6munoreka [JOK



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

paBHOBecuu. DaKTOPBI, BIUSIOIINC 27.09.2023 | https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUYECKOW PEaKIIUU U
[MOJIOKEHUE XUMUYECKOr0
paBHOBECHS
9 OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC bub6nunoreka [JOK
peakuuu 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHIECCKON
10 I/Icfo na HI/IpCHHBHBIe U ci1a0ble Budmmorexa TOK
A HHat. 04.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HNounsle ypaBHEHUS peaKIIui Buomorexa HOK
P peaidt 10.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHMI B CBETE MPEICTABICHUM bubnmnoreka [HOK
00 PIEKTPOIUTUYECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
JUCCOLTHAIAN
XHUMHYECKHE CBOMCTBA COJIEH B
13 CBeTE IpeAcTaBiIeHUl 00 Brbmrorexa [IOK
bl ! 17.10.2023 | https://m.edsoo.ru/00add8h2
AIEKTPOTUTUICCKOMN AUCCOIUAITIH
14 ITonsiTie o ruapoIn3e colen Bubmuorexa [JOK
P 18.10.2023 |  https://m.edsoo.ru/00add9d4
15 O06o001IeHNe U CUCTEMaTH3alIHs bubmuoreka [JOK
3HAHUH 24.10.2023 | https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1.
16 «Penienne 3KCrIepuMEHTAIIBHBIX Brbmrorexa [IOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3amayy
KonTtponbnas padora Ne2 mo teme
17 «DIEKTPOIUTHYECKAS JUCCOL[AAIIUS Bubmuorexa [JOK
P A HHAt 07.11.2023 | https://m.edsoo.ru/00addecO

XHUMHUYECKHUE pcaKknuun B paCTBOpPax»



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OO11as xapakTepuCTHKA IaJIOreHOB.

18 XuMUYecKHe CBOMCTBA Ha IIpHUMeEpe bubmorexa [HOK
puMEp 08.11.2023 | https://m.edsoo.ru/00addfe2
XJiopa
Xaoposogopo. CoisiHast KHCI0Ta,
19 XHMquci{H: C);OﬁCTBa MOJIy4YEHHE bubmorexa [HOK
’ v ’ 14.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
IIpakTnyeckas padbora Ne 2 mo TeMe
20 «§0J1 eHHe C(E'ISIHOﬁ KHCIIOTEI bubmmorexa [OK
YHACHIE G0 ’ 15.11.2023 | https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTBY»
Berancnenus mo ypaBHEHUSIM
21 XHUMHYECKUX peaKIiii, €CIN OJIMH M3 bubmorera [OK
PEarIH, A 21.11.2023 | https://m.eds00.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTHKA DJIEMEHTOB bubnmnoreka [HOK
VIA-rpynmsl 22.11.2023 | https://m.edsoo.ru/00ade64a
AmioTponHbie MOIU(UKALIUY CEPBHI.
23 Haxoxienue cepbl U €€ coeTMHeHU I bubnmoreka [HOK
B Ipupoje. XUMUYECKUE CBONCTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaiopo1, CTpOEHUE, bubnmnoreka [HOK
¢du3nvecKkre 1 XUMUYECKHE CBOWCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KUCIIOTA,
25 ¢bu3nvecKkrue 1 XUMUYECKHE bubmmorexa LIOK
. 05.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, TPUMEHEHNE
XUMHUYECKUE peaKInu, JIexaliue B
OCHOBE TIPOMBIIIUIEHHOTO CIIoco0a
26 MMOJIYYEHHS CEPHON KHCIOTHI bubmiorexa HOK
v p ' 06.12.2023 | https://m.edsoo.ru/00adec8a

XUMHUYECKOE 3arpsi3HEHNE
OKpY>KaroIle cpeabl COETMHEHUSIMU



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

cepel

BrruncieHne MacCoBOM JOJIH BEIXOJa

Bubmunoreka [JOK

27
MPOAYKTA PEAKIUU 12.12.2023 | https://m.edsoo.ru/00adec8a
OO11ast XapaKTepUCTHKA HIIEMEHTOB
)8 VA-rpynmnsl. A30T, bubnuoreka IIOK
pacmpocTpaHeHue B IPUPOJIE, 13.12.2023 | https://m.edsoo.ru/00adeea6
busznuecKkue 1 XUMHUYECKHe CBONCTBA
AMMuak, ero puznuecKue u
29 XUMHUYECKHE CBOICTBA, MTOJyYeHUE U brbmmorexa [IOK
> TOIYH 19.12.2023 | https://m.edsoo.ru/00adf004
MIPUMCHCHUE
ITpakTrueckas padora Ne 3 o reme
30 «[Tonyuenue aMMHaKa, U3y4eHue ero bubmmorexa [IOK
Ly 1Y 20.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3oTHas Kucinora, e€ GU3nIecKue u bubnmnoreka [HOK
XUMHUYECKHUE CBOMCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnons30BaHNE HUTPATOB U COJICH
aMMOHUS B KAYECTBE MHHEPAITBHBIX
32 oOpenwuii. XuMu4yeckoe bubmmorexa [IOK
YA00P ' . 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIICH CpeIbl
COCTMHEHUSMH a30Ta
®ocdop. Oxeug pochopa (V) u
33 (bocg)opﬂaﬂ ann((i))Ta (1)(1)1531/1(‘-1611(1/16 u bubmmorexa LIOK
P N 09.01.2024 | https:/m.edsoo.ru/00adf68a
XHUMUYECKHAE CBOWCTBA, TTOJTYyICHHE
HcnonszoBanue Gocdaros B
34 KaueCcTBE MHUHEPATBLHBIX YI00pEHUH. bubmuorexa [{OK
3arpsi3HeHue NPUPOJHOMN CPEbl 10.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
35 VYruepoa, pacipocTpaHeHHE B bubnuoreka LIOK
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npupose, GU3HUECKHE B XMMHUYECKHE 16.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxcuppl yriepona, ux Gpuzndeckue u
36 XUMHUYECKHUE CBOMCTBA. bu6mmoreka [{JOK
DKosorunyeckue npooIeMsl, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcuaoM yriiepoaa (1V)
37 VYronbHast KUCIIOTA U €€ CONu bubmorexa [TOK
23.01.2024 | https://m.edsoo.ru/00ae006¢
[Tpaktuueckas padora Ne 4 mo Teme
38 "IlonyueHune yrieKucioro rasa. bubamnoreka LIOK
KavecTBeHHas peakuus Ha KapOoHAT- 24.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHBIEC TOHATHUS 00
39 OpraHNYECKNX BEIECTBAX KaK O bubnnorexa [IOK
P 30.01.2024 | https://m.edsoo.ru/00ae054e
COCTMHEHUSIX YTIepoaa
40 Kpemuuii u ero coemuHeHUS bubmorexa [IOK
P A 31.01.2024 | https://m.edsoo.ru/00ae080a
[TpakTtuyeckas pabora Ne 5.
41 Pemienue skcnepuMeHTANbHBIX 3a/1a4 bubnmnoreka [HOK
o TeMe «BakHele HeMeTauIbl U 06.02.2024 | https://m.edsoo.ru/00ae0bf2
UX COCJTUHCHHUS
KonTponbHas padora Ne3 mo teme
42 «Ba>1<13{el7mme ieMeTanﬂm U UX bubmorera IIOK
07.02.2024 | https://m.edsoo.ru/00ae0el8
COCTMHECHHM S
OO01as XxapakTepucTUKa
43 XUMHYECKUX JIEMECHTOB — Bbu6munoreka [JOK
MeTaJI0B. MeTainueckas CBs3b U 13.02.2024 | https://m.edsoo.ru/00ae103e

MCTANIMYCCKasd KPpUCTAIIINICCKas
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pewérka. duznueckue CBOMCTBA
METaJIOB

XHUMHUYECKHAE CBOMCTBA METAJIOB.

44 DIIEKTPOXUMHUUYECKUH P Bubmiorexa OK
P . P 14.02.2024 | https://m.edsoo.ru/00ael156
HANPSDKEHUH METaIOB
OO6u1re criocoObl TOTYYCHUS
MeTaiuioB. CiutaBel. Beiuuciienus mo
45 aBHEHUAM XUMHUYECKUX PEAKIIUN budmaorexa [IOK
P peariuti, 20.02.2024 | https://m.edsoo.ru/00ae1156
€CIIM OJTMH U3 PEareHTOB COJEPIKUT
npuMecu
46 ITousiTHE O KOPPO3UH METALIIOB bubnnorexa [IOK
PP 21.02.2024 | https://m.edsoo.ru/00ael278
bubmoreka [[OK
47
Ienotrere meTarbl 27.02.2024 | https://m.edsoo.ru/00ael4b2
48 OKcHIbI ¥ TUIPOKCUABI HATPHS U bubmuotexa [{OK
KaJus 28.02.2024 | https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMENBHBIE METAILITBI — bubmuoreka [JOK
KaJbIM{ U MarHui 05.03.2024 | https://m.edsoo.ru/00ael15e8
50 Baxxueinme coefMHEHNS KaJIbIHAs Bubmiorexa OK
A t 06.03.2024 | https://m.edsoo.ru/00ael15e8
51 O00011IeHIE U CUCTEMATU3ALHS
3HAHUN 12.03.2024
59 JKECTKOCTH BOIBI U CIIOCOOEI €€ bu6mmoreka [JOK
yCTpaHEHUs 13.03.2024 |  https://m.eds00.ru/00ae1886
ITpaxTrueckas padora Ne 6 o reme
53 "XEcTKOoCTh BOABI U METOILI €€ Bubmorexa ITOK
" 19.03.2024 | https://m.edsoo.ru/00aelae8
YCTpaHCHHS
54 AfOMUHUHT bu6munoreka [JOK
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20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOICTBA OKCHA U bu6mmoreka [IOK
THUAPOKCH 1A 02.04.2024 | https://m.edsoo.ru/00aelc64
bu6munoreka [JOK
% Keneso 03.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcuipl, THIAPOKCHUIBI U COJTH JKENe3a bu6mmnoreka [JOK
(1) m xexneza (1) 09.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o01menne U cucTeMaTHu3aI s
3HAHUUI 10.04.2024
ITpakTueckas padora Ne 7.
59 Pemienne skcrieprMeHTaNbHBIX 3a/1a4 bubnmnoreka [HOK
o TeMe «BaskHene MeTauibl U uxX 16.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHCHHU S
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIuii, eCITu OJUH U3
50 peareHToB J1aH B U30BITKE WU bubnuoreka IIOK
COJIEPKUT NprMecH. Beruucienus 17.04.2024 |  https://m.edsoo.ru/00ae1750
MacCOBOH JIOJH BBIXOJIa MMPOIYKTa
peakuuu
61 O0001IeHE U CHCTEMATH3AIAA
3HAHUUI 23.04.2024
KonTtponbnas pabora Ne4 o reme
62 «Baxknelmme MeTaibl M UX 94.04.2024
COCOUHCHMS
63 BemectBa u Mmarepuasl B bu6nunoreka [JOK
MTOBCETHEBHOM JKU3HH YEJIOBEKA 30.04.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnmnoreka [HOK
OKpY>KaroIlen cpeibl 14.05.2024 |  https://m.edso0.ru/00ae4270
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65 Posnp xumuu B perieHnn 1 bubmuoreka LIOK
9KOJIOTMYECKUX MTPOOIIeM 15.05.2024 |  https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O60011eHNE U 1 bubnmnoreka [HOK
CUCTEMAaTU3alNs 3HAaHUH 21.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PesepBHbIil ypok. O0001IeHHE 1 1 bu6mmoreka [{JOK
cUCTeMaTu3allus 3HAaHU I 22.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O600mEeHNE U 1 bubnmoreka [HOK
cucTeMaTu3alus 3HaHU I 28.05.2024 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME
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