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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHMsSI COCTaBJICHA Ha
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpamMmbl
OCHOBHOTO 00111er0o oOpazoBanus, npeactaBieHHbIX B PI'OC OO0, a Takxe Ha OCHOBE
benepanbHOl paboyeil mporpaMmMbl BOCIUTAHUS U ¢ YYETOM KOHIICIIUM TIPETOJaBaHUs
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX OpraHusanusax Poccuiickoit
denepanum.

[Iporpamma o XxumuM Ja€T MPEACTABJICHHE O LENAX, 0OIIel cTpaTeruu OO0ydYeHUs,
BOCIIUTAHUS W  Pa3BUTHUS  OOYYAIOIIUXCS CPEACTBAMH  Y4eOHOro MpeaMmera,
yCTaHaBIMBAaET  0O0f3aTeIbHOE  MPEAMETHOE  COJAEpXkKaHue,  MPEeAyCMATPUBAET
pacrpeneneHue €ro mno KiJaccaM M CTPYKTYpHPOBAaHHME IO pas3ieilaM M TeMaMm
nporpaMMmbl MO  XUMHH, ONpPEACNSICT  KOJUYECTBEHHbIE U  KaueCTBECHHBIC
XapaKTEPUCTUKHU COAEPKaHUs, PEKOMEHIYEMYIO TIOCJIEI0BATEIbHOCTh U3YUYEHHS] XUMUU
C y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO IMpoIiiecca,
BO3PACTHBIX OCOOEHHOCTEN OO0YYalOIIMXCSs, ONPENEIseT BO3MOKHOCTH IpeaMeTa s
peanuzaiuu TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTesIbHOM
nporpaMmMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWsA, a Takke TpPeOOBaHUU K
pe3ynbpTaTaM OOydYeHMs] XMMHUU Ha YpPOBHE IeJedl M3yueHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TI03HABATEIILHON EATEIbHOCTH 00YYaroIIerocs o OCBOEHUIO yueOHOTO
COJIEpKaHHUS.

3HaHWE XUMHUH CIYXUT OCHOBOM JJ11 (POPMUPOBAHUSI MUPOBO33PEHHS 00yHarOIIerocs,
€ro MpPEeACTaBICHUW O MATEPUAIBHOM €IWHCTBE MHpPA, BAXKHYIO pOJIb HIParoT
dbopmupyemMble XUMHUEW TPEACTABICHUS O B3aUMOIPEBPAIICHUSX SHEPTUH U 00
ABOJIIOLMM BEIIECTB B MPHUPOJIC, O MYTAX PEIICHUS TJI00aTbHBIX MPOOJIEM YCTOHYUBOTO
Pa3BUTHUSL YEIIOBEYECTBA — CBIPbEBOW, DHEPrE€TUUYECKOM, MUIIEBOM M SKOJIOTHYECKOU
0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3yuyenne xumunu:

CIIOCOOCTBYET peau3aliii BO3MOXKHOCTEH [JIi caMOpa3BUTUA U (POpMUPOBaHUS
KYJBTYpPbI TUYHOCTH, €€ 001el U PYyHKIIMOHAILHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaroIMxcs,  HaBBIKOB  HMX  CAMOCTOSTEIbHOW  y4eOHOW  JIeATEeNbHOCTH,
DKCIIEPUMEHTAJIbHBIX W  HUCCJENIOBATEILCKUX YMEHHMM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHT CO CIEeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIabIBA€T OCHOBBI IE€JIOCTHOTO
B3IJIsSIIa Ha €AWHCTBO MPHUPOJABI M YEJOBEKa, SBISETCS OTBETCTBEHHBIM JTalioM B
(GbOopMHPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarONTUXCs;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B SKOJIOTMYECKOE OOpa30BaHUE
o0y4Jarommxcs.



JlanHbie HampaBlieHWs B OOyYeHHH XUMHUU O0OECIEUMBAIOTCS  CHEIU(DUKON
COJlepKaHUsl ~ y4eOHOro  MNpeAMETa,  KOTOpPbIA  SBISIETCS  IE€arOrH4ecKu
aJanTUPOBAHHBIM OTpaXeHHEM 0a30BOM HAyKHM XMMHH Ha OINpPEAECIEHHOM 3Tare e
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOrO oOIIero oOpa3oBaHMs OPHEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBl TEPBOHAYAIBHBIX TOHATHA XWMHH, OCHOB
HEOPTaHUYECKOM XUMHM W  HEKOTOPBIX  OTACJIbHBIX 3HAYUMBIX  MOHSATUM
OpTraHUYECKON XHUMUHU.

CtpykTypa coJepKaHHs MporpaMMbl MO XHUMHH C(HOPMHpPOBaHA Ha OCHOBE
CUCTEMHOr0o mnojaxoaa K e€ u3ydyeHuro. ConepikaHue CKIaAbIBAETCA W3 CHCTEMBI
MOHSATUM O XMMHYECKOM 3JIEMEHTE U BEIIECTBE M CHUCTEMbI MOHITUN O XUMUYECKOU
peakiuu. OO0e O3TU CHUCTEMBl CTPYKTYpPHO OpPraHU30BaHbl 10 MPUHIUILY
MOCJIEA0BATEIBHOTO Pa3BUTUSA 3HAHWM HAa OCHOBE TEOPETUYECKHUX IPEICTABICHUI
pPa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOMN CBSI3H;

— IpeJICTaBICHUN 00 IEKTPOIUTUYECKOMN TUCCOIIMALIMU BEIIECTB B paCTBOPaX.

TeopeTnueckre 3HaAHUSL pACCMATPUBAOTCA HA OCHOBE SMITMPUYECKU MOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA IOCJIEIOBATEIBLHO OT OJHOTO YPOBHS K
JIPYyroMy, BBITIOHSSA (PYHKIIMK OOBICHEHUSI U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS
Y BO3MOKHOCTEH MPAKTUUECKOTO0 MPUMEHEHUS U TIOJTYUYCHUSI N3yYaE€MbIX BEIIECTB.

OcBoenune nporpaMmbl IO XUMHUHU CIIOCOOCTBYET (hOPMHUPOBAHUIO MPECTABICHUS O
XAMHUYECKOM COCTABISIOLICH HAayYHOW KAPTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOMU
MPUPOJIbI, IEHHOCTHOIO OTHOILICHHUS K HAYYHOMY 3HAHUIO M METOJaM IO3HAHUA B
Hayke. M3yueHne XuMuu NMPOUCXOIUT C MPUBJICYEHUEM 3HAHUN U3 PAHEE N3YYEHHBIX
y4eOHbIX npeaMeToB: «Okpyxaronuii Mup», «buonorus. 5—7 kinaccb» U «dusuka. 7
KJIace».

[Ipu m3ydeHUM XUMHUHM MPOUCXOAUT (HOPMHUPOBAHWE 3HAHMN OCHOB XHWMHUYECKOU
HAayKW Kak 00JIACTU COBPEMEHHOI'O E€CTECTBO3HAHUSA, MPAKTUYECKON IeATEIbHOCTH
YeJIOBeKa M KakK OJHOI0 M3 KOMIIOHEHTOB MHMPOBOM KYyJbTYpbl. 3ajada y4eOHOro
npeaMera COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMUUECKUX 3HAHUN — Ba)KHEUIIINX
(bakToOB, TOHATHI, 3aKOHOB M TEOPETUUYECKHUX TOJIOKEHHH, JOCTYMHBIX 00001IeHMI
MHPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKH, B MPUOOIICHUH K HAYYHBIM METOJIaM
MO3HAHUS TIPU HM3YUYCHUHM BEILIECTB M XUMHUUYECKUX peakuuii, B (OPMUPOBAHUU U
Pa3BUTHUM TO3HABATEIIBHBIX YMEHUM U UX MTPUMEHECHUH B yU4eOHO-TIO3HABATEIILHON U
y4e0HO-UCCIIEeIOBATEIbCKON  JIeATEIbHOCTH, OCBOCHHMM TpaBUil  0€30MacHOro
oOparieHus ¢ BEIIeCTBaMHU B TOBCEAHEBHOM KU3HU.



[Ipy wu3ydyeHHMM XUMHUM HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopMHUpOBaHME MHTEIUICKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHHYECTBY, CAMOCTOSATEIBHOMY NPHUHATHIO PEIICHUM,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

— HaIpaBJICHHOCTh OOyUYEHHUs Ha CUCTEMATUYECKOE MPHUOOIIEHHE OO0YJaromMXCs K
CaMOCTOATENIbHON IMO3HABATEIIBHON JIESITENIBHOCTH, HAYYHBIM METOJAM ITO3HAHHI,
(bopMUPYIOITUM MOTHBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMHUH;

— o0ecrniedeHre ycnoBuil, ClIOCOOCTBYIOMIMX MPHOOPETEHUIO 00YIAIOIUMHUCS OTIBITA
pa3HOOOpa3HOM JAESATENbHOCTH, MO3HAHUS W CaMOINO3HAHMS, KIKOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMIETEHIIMI), UMEIONIUX YHUBEpPCaJbHOE 3HAYEHUE IS Pa3IMYHBIX
BUJIOB JCSTEIBHOCTH;

— ¢opmupoBaHue 001IeH HYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH,
B TOM YMCIE€ yYMEHMH OOBSICHATH M OLIEHUBATh SBJICHUS OKPYXAIOUIETO MUpA,
UCIIOJIb3YS 3HAHMS U OMBIT, OJYyYECHHBIE NPU U3YYEHUU XUMUU, IPUMEHATh UX MPU
pelIeHUH Npo0JIeM B MOBCETHEBHOM KU3HU U TPYJIOBOU 1€ATEIbHOCTH;

— (opmupoBaHue y oOy4yarolmuxcss I'YMaHUCTUYECKMX OTHOIICHUN, MOHUMAaHUS
LHEHHOCTU XUMHUYECKMX 3HAHUM A BBIPAOOTKM SKOJIOTMUYECKH IIeJ1ecO00pa3HOro
MOBEACHUS B OBITY U TPYJOBOM ACATENBHOCTH B LIETSAX COXPAHEHUSI CBOETO 3/I0POBbS
Y OKPY’KAIOIIEW IPUPOJTHOMN CPEBI;

— Ppa3BUTUE MOTHUBAIlUM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIHUTAHUIO HA OCHOBE YCBOEHUS OOLIEYEIOBEYECKUX LEHHOCTEN, TOTOBHOCTHU
K OCO3HAaHHOMY BBIOOPY MpOo(uiisi U HAPaBJIECHHOCTH JadbHEUIIEro 00ydeHH .

OO1iee yuCiIO 4acoB, OTBENEHHBIX IJISl M3YYEHHsS] XMMHHM Ha YpPOBHE OCHOBHOIO
oOmero oOpa3oBaHusi, cocraBiuser 136 yacoB: B 8 kiacce — 68 vacoB (2 vaca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYYEHUA

9 KUIIACC

BemecTBo M XMMHUYeCKasl peaKkuus

ITepuonnueckuit 3akoH. Ilepronnueckas cucreMa XMMHUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XUMHAYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAINS, KAJIBLMA U UX COCIAUHEHUN
B COOTBETCTBMM C TIOJIOKEHHEM DJJIeMEHTOB B Ilepuommyeckon cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABI XUMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUNA KPUCTAJUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOH CBS3H.

Knaccudukanys 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COCAMHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XUMHUYECKMX pEaKIUi IO pa3audyHbIM MpU3HAKaM (110
YUCIIy U COCTaBY YYAaCTBYIOIIMX B PEAKLIMHU BEIIECTB, IO TEIIOBOMY 3(P(EKTy, MO
M3MEHEHUIO CTENEHEH OKUCIEHUS XMMHYECKHX 3JIEMEHTOB, M0 OOpaTUMOCTH, IO
YYacCTHIO KaTajau3aTopa). JK30- U 3HIOTEPMUUYECKUE PEaKLUU, TEPMOXUMHUUYECKHUE
YpaBHEHUS.

[lonsitue o ckopoctn xummyeckodl peakiuu. [loHatne o0 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakiusx. [[oHATHE O TOMOT€HHBIX M T'E€TEPOTECHHBIX
peakuusx. [lonstue o karanuse. [lonsTue o xumuueckoM paBHOBecuu. DaKTOPHI,
BIMAIOIIME HA CKOPOCTh XUMHUYECKOM PEAKUMM U IOJIOKEHUE XUMHUYECKOIo
PaBHOBECHS.

OKHCIIUTENTbHO-BOCCTAHOBUTENIBHBIE  PEaKIMM, JJIEKTPOHHBIA  OayaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHON peakuuu. CocraBnenue YPaBHEHUI
OKHCJIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAaKLUUW C  WMCHOJIB30BAHMEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopus 3JIEKTPOJIUTUYECKOMN JIACCOLIALINH. DJEKTPOJIUTHI 151
HEdJIEKTpOoJuThl. KarnoHsl, aHWMOHBL. MeXaHU3M JUCCOLUMALMHU BEIIECTB C
pPa3IMYHBIMA BUJAMU XUMHYECKOM CBA3U. Crenenp auccoumanuu. CHIIbHBIE U
cia0Oble DJIEKTPOJIUTHI.

Peakiuu wmonHOTO OOMEHa. VYCIIOBUS TPOTEKAHHS PEAKIUA HOHHOTO
oOMeHa, TIOJIHBIE M COKpalIEHHbIE MOHHBIE ypaBHEHUs peakiuii. CBONCTBA KHUCIIOT,
OCHOBAHUM U COJiel B CBETE MPEACTABICHUM 00 AIEKTPOJIUTUIECKON TUCCOIHAIUU.
KauectBeHnnbie peakuyu Ha HOHBL. [IOHSATHE O THIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIAMH KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BELIECTB — METANIOB M HeMeTaioB (rpadura M anMmasa), CIOXKHBIX BEIIECTB



(xJopuaa HaTpus), UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKOW peakluu OT
BO3JICUCTBHS  PAa3JMYHBIX  (AKTOPOB, HCCIEAOBAHUE  DIIEKTPOIPOBOTHOCTH
pPacTBOPOB BEMIECTB, MPOLECCA JUCCOLMALIMHI KUCIIOT, IEI0YEH U coyleld (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHAIOB), IMPOBEIACHUE OMBITOB, WJUIIOCTPUPYIOUIUX
NPU3HAKK MPOTEKAHUS pPEaKIMil HOHHOTO 0OMeHa (00pa3oBaHUE OCaJIKa, BbIJICICHUE
ra3za, oOpa3oBaHUE BOJbI), OMBITOB, WILTIOCTPUPYIOMUX MPUMEPHI OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX pEAKIUNA (FOpEHUE, PEAKUHUH Pa3T0KEHUS, COCAUHEHUSA),
pacno3HaBaHHe HEOPTaHMYECKUX BEIIECTB C MOMOIIbIO KAaUeCTBEHHBIX PEaKIUi Ha
MOHBI, PEIlIEHHE IKCTIEPUMEHTAILHBIX 3a/1a4.

Hemeranbl U ux coeiuHeHUA

OO6mrast xapaktepucTtuka TaloreHoB. OCOOECHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIe CTENeHU OkuciaeHus. CTpoeHne U (PU3MUECKHe CBOMCTBA MPOCTHIX
BEILIECTB — FaJIOT€HOB. XMMHUUYECKHE CBOMCTBA Ha MPUMEPE XJIopa (B3auMOIECHCTBUE
C MeTajulaMH, HeMeTaJylaMu, Mienodamu). XiopoBoaopoa. ConsiHas KHCIOTa,
XMMHUYECKUE  CBOMCTBA, TOJYy4YE€HHE, MpuUMeHeHue. [lelicTBue Xyiopa H
XJIOPOBOJIOPOJIa HA OPTAaHU3M 4eJIOBEKA. BaxkHelre XJI0puabl U UX HAXO0XKICHHUE B
MIPUPOJIE.

O6mas xapaktepuctuka ameMeHToB VIA-rpynnbl. OcoOeHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHusa. CTpoeHue W (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOa U Cephbl. AJUTOTPOIHBIE MOAU(PUKAIIUN KUCIOpOAa U
cepbl. XUMHUYECKHe CBOMcTBa cepbl. CepoBOAOPOJ, CTpoeHuE, (U3HUECKHE H
XuMH4Yeckue cBorctBa. OKCHIBI CEpbl KaK MPEACTABUTENH KUCIOTHBIX OKCHJIOB.
Cepnas kucioTta, puU3nyecKkne U XMMUYECKUEe CBOMCTBA (00IIHME KaK MPEeACTaBUTEIS
KJlacca KHUCJIOT U crnenudpuieckue). XUMUYECKUE PEeaKIuH, JIKalue B OCHOBE
MPOMBIIUIEHHOTO CHoco0a MOMy4YeHUs: CepHOM KHUCIOThL. IIpumeHeHue cepHoit
kuciaoTel. Cojii CEepHOM KHUCIOTHI, KAueCTBEHHAs peakius Ha Cyiab(aT-uoH.
Haxoxnenue ceppl M €€ COCAMHEHUW B MOpUpoAe. XUMHUUYECKOE 3arpsisHCHUE
OKpYXKaloLIEl Cpeapl COCIUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAH, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBPaICHUS.

O6mias xapakrepuctuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIC CTETMEHU OKHUCIEHUA. A30T, pacIHpoOCTpaHEHUE B MPUPOJIE,
dusnueckne U XuMUIeckue cBoiicTBa. KpyroBopotT a3ora B mpupoae. AMMHAK, €T0
du3nueckrue U XUMUYECKHE CBOMCTBA, MOJTyueHne U npumeHeHue. Conu aMMOHUS,
ux U3MYECKHEe U XUMHUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha
MOHBI aMMOHMs. A30THasi KHUCJIOTa, €€ MoJiydeHue, (Pu3nueckue U XUMUYECKHue
cBoiicTBa (0OIMe Kak TPEACTaBUTENS Kjacca KHUCIOT U CIeIH(PUIECKHUE).
Hcnonp30BaHre HUTPATOB U COJICH aMMOHHUS B Ka4€CTBE MUHEPATBLHBIX YI0OPEHUH.
XYUMHUYECKOE 3arps3HEHUE OKPYIKAIOIMICH Cpeibl COSIUHEHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHUe BO3ayxa, NouBbl M BojoéMoB). docdop, amioTporHbie



moauduxamu gocdopa, pusmueckue n xummuueckue cporctsa. Okcupa docdopa
(V) u dochopnas xuciora, GuU3HYECKHEe W XUMHUYECKUE CBOWCTBA, IMOyYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIBbHBIX YI0OpEHUH.

O6mas xapaktepuctuka 3nmeMeHToB |VA-rpynmsl. OcoO€HHOCTU CTPOEHUS
aTOMOB, XapaKTEePHBIE CTENICHU OKUCIICHUS. YTIIEpOl, aJUIOTPOIHbIE MOAUDUKAIIHH,
pactpocTpaHeHue B mpupoje, GU3NYECKUe W XUMUYECKHE CBOWCTBA. AJCOPOITHS.
KpyroBopor yraepoma B mnpupoae. Okcuasl yriaepoja, uX (u3MYecKne u
XUMUYECKUE CBOMCTBA, JCHCTBME Ha OJKUBbIE OPraHU3Mbl, [OJy4Y€HUE U
NpUMEHEHHUE. DKOJIOTHYECKHE MPOoOJIeMbl, CBS3aHHbIC ¢ okcuaoM yriepona (1V),
rUnoTe3a TJI00ATBHOIO MOTEIUICHHS KiuMaTa, MapHUKOBBIM 3@dekT. YroibHas
KUCcIoTa U e€ coiu, uX (U3MUECKHe U XUMHYECKHE CBOWCTBA, MOJYYEHHUE H
npumeHeHue. KayecTBeHHass peakuus Ha KapOOHAT-uoHbL. lcrmosib3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH U CETCKOM XO03HCTBE.

[lepBoHayanbHble TMOHATUS OO0 OPraHUYECKUX  BEIIECTBAX Kak o
COCMUHEHMSIX yriepoaa (MeTaH, 3TaH, STHIEH, AaleTWJIeH, 3TaHOJ, TJIMIECPHH,
YKCyCHasi KucioTa). [IpupoaHble HCTOYHUKHU YTIIEBOAOPOIOB (Yroib, MPUPOIHBIN
ra3, He(QTb), MNPOAYKTbl HX mepepaboTku (OEH3UH), HUX POJb B OBITY U
OPOMBILUIEHHOCTH. [IoHATHE 0 OMOJIOrMUECKH Ba)XKHBIX BEIIECTBAX: KHUpax, OenKax,
yIaeBoJax — M UX pOJM B KU3HM 4YeloBeKa. MarepuanbHOE €IUHCTBO
OpPraHUYECKUX W HEOPTAaHMUECKUX COCTMHECHHIA.

Kpemuuii, ero ¢usmyeckne M XHUMHYECKHE CBOMCTBA, IMOIY4YEHUE U
npumenenue. CoeMHeHUs KpeMHUs B mpupoae. OO0miue npeacTaBieHus 00 OKCUae
kpemaus (IV) u kpemHueBoit kuciore. CHIMKAThI, KX HCIIOJIB30BaHUE B OBITY, B
OPOMBILUIEHHOCTH. BakHelIiMe cTpouTelbHbIE MaTepHallbl: KepaMuKa, CTEKJIO,
LIeMEHT, OeToH, Kene3o00eToH. [IpobGieMbr  OGe30mMacHOTO  MCHOJIB30BAaHUS
CTPOUTENBHBIX MAaTEPUAIOB B TOBCETHEBHOMN KU3HH.

Xumuueckuii IKCnepumMeHm:

U3y4eHne 00pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KaUueCTBEHHBIX PEaKIMUi Ha XJIOPUI-MOHBI U HAOIIOACHHE MPHU3HAKOB
WX TPOTEKAHUS, OMBITHl, OTpaKaKIUE (PUINISCKUE M XUMHUYECKHE CBOICTBa
raJlorTeHOB M HMX COEIWHEHUH (BO3MOXKHO WCIIONH30BAHUE BHACOMATEPUATIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMu XJIOPUJIOB (TalOreHH I0B), O3HAKOMJICHHE C 00pa3amMu
ceppl U €€ COoelNMHEHUSMU (BO3MOXXKHO HCIOJBb30BaHUE BHJIEOMATEPHAIIOB),
HaOII0IeHNe Tporiecca OOYTIIMBaHUS caxapa MO JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KUCIOTHI, U3yUYCHUE XUMUYECKUX CBOMCTB pa30aBJIEHHON CEpHOI KUCIOTHI,
MIPOBEJICHNE KAYeCTBEHHON PEaKIMHM Ha Cylb(paT-HOH U HaOJIOJIeHHuE MpHU3HaKa €€
MPOTEKaHUs, O3HAKOMJICHHE C (PU3WYECKMMM CBOWCTBaMH a3oTa, (ochopa u ux
COEIMHEHMH (BO3MOXKHO MCIOJIb30BaHNE BUIEOMATEPHUATIOB), 00pa3liaMy a30THBIX U
dbochopHbIX yaoOpeHui, MojaydyeHue, coOMpaHUe, paClO3HABAHUE U H3YUYCHHE



CBOWMCTB aMMMaKa, IPOBEICHUE KAYECTBCHHBIX pPEAKIMA HA HOH AMMOHHUS U
dochaT-nOH W U3yUCHUE TPU3HAKOB WX TMPOTCKAHUs, B3aUMOJCHCTBUC
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI € MEAbI0 (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEPUATIOB), HU3YYEHHE MOjJeNed KPUCTAUIMYECKUX pEIIETOK ajiMasa,
rpadura, (QymiepeHa, O3HaAKOMJIIEHHE C MPOILIECCOM aACOPOIMU PACTBOPEHHBIX
BEIIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOra3a, IOJyUYEHHUE,
coOupanue, pacro3HaBaHWE W W3YyUYCHHE CBOWCTB YTJICKUCIOTO Ta3a, MPOBEIACHHE
KaueCTBEHHBIX PEaKIui Ha KapOOHAT W CUJIMKAT-UOHBI U U3YUYEHUE MPU3HAKOB UX
IPOTEKAaHMs, O3HAKOMJICHHE C MNPOAYKIHMEH CHIMKATHOM MPOMBILIIJIEHHOCTH,
pELIEHUE SKCIEPUMEHTANBHBIX 3aJady 10 TeMme «BaxHelne HeMeTalulbl U HX
COCIMHECHUSD.

MeTajuibl 4 UX COCAMHEHMSI

OO6m1ast XxapakKTepUCTUKA XUMUYECKHUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nojoxeHus B llepuomnueckon cucremMe XuMHUecKux dyemeHtoB [J[. U.
MengeneeBa U cTpoeHus aTroMoB. CTpoeHue MeTaioB. Mertamnuyeckasl CBSI3b U
METAJIINYECKask KpUCTAIUINYECKAs PEIIETKA. DIEKTPOXUMHYECKUIN ST HANPSHKEHUI
MetaiioB. Dusnueckue M XUMUYECKHE CBOMCTBa MeTamuioB. OO0mme crnocoObl
noJIy4eHus MeTaiuioB. [IoHSITHE O KOPPO3UH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIIUTHI
ux oT koppo3uu. CruaBbl (CTallb, YYTYyH, OIOpAJIOMUHUM, OpoH3a) U UX
MIPUMEHEHUE B OBITY U MPOMBIIIUICHHOCTH.

[Ilenounsie MeTambl: noynoxeHue B [lepuoanyeckoit cucreMe XMMAYECKUX
snemenToB JI. M. MenpaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJECHUE B MPHUPOJIE.
duznueckre U XMMUYECKHUE CBOMCTBA (Ha mpumepe HaTpus u Kanus). OKCUIBI U
TUAPOKCUABI HaTpus U Kanud. [IpuMeHeHue MIEeNOYHBIX METAUIOB MU HX
COCIMHECHUM.

[[lenouyno3eMebHbIE METaJJIbl MarHuii M KajblUil: TOJOXKEHHE B
[Tepnoanueckon cucreme xumMuiyeckux 3eMeHToB /. 1. MenneneeBa, cTpoeHHue UX
aTOMOB, HaxOXJeHHE B mpupoae. PU3nuecKknue U XUMUYECKUE CBOWCTBA MAarHus U
Kanplys. Baxunelmme coenMHeHus Kanbluus (OKCHJI, TUAPOKCHIL, CONH). KECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHnii: nonoxkenue B llepuogmueckol  cUCTEME  XMMHUYECKUX
snementoB JI. U. MengeneeBa, CTpoeHHWE aroma, HaXOXICHUE B MPUPOJE.
duznueckre U XUMUYECKHE CBOMCTBA AMIOMUHNA. AM(OTEpHBIE CBOMCTBA OKCUAA H
TUJIPOKCHUAA ATFOMUHUS.

Kenezo: nonoxenune B llepnoanueckoi cUCTEME XMMHUUYECKUX JIEMEHTOB
J. . MenneneeBa, CTpoeHHME aToMa, HaxOXIeHUE B npuponae. dusnueckue u
XUMHYECKUE CBOMCTBA kene3a. OKcuabl, THAPOKCUABI U conu xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIYYCHHUE.

Xumuyeckuii IKCHepuMeHm



O3HAKOMJICHHE C 00pa3laMyd METAUIOB M CIUIaBOB, WX (HU3UYECKUMU
CBOWCTBaMH, M3YYCHHE  PE3yIbTAaTOB  KOPPO3UHM  METAIOB  (BO3MOIKHO
WCTIOJB30BaHUE BHJICOMATEPHUAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHUS OKCHJA
Kalbllid W HATpus C BOJOM (BO3MOXKHO HCIIOIB30BaHUE BHUIECOMATEPUATIOB),
UCCJIEIOBAHUE CBOMCTB >KECTKOM BOJBI, MPOIECCAa TOPEHUS Kejie3a B KHUCIOPOJe
(BO3MOKHO  WCIIOJIb30BaHUE  BHJICOMATEpPHANOB), IMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMiA Ha MOHBI: MarHusl, KaJIbIIKs, A TFOMUHUS, [IMHKa, Kene3a (1)
u xene3a (ll), menu (ll), HaGmrogeHUEe W OMHCAHHE MPOIECCOB OKPAITUBAHUS
IUITAMEHU HMOHAMHM HATpUs, Kalusg W KalblUuid (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TUPOKCUAA ATIOMUHUS U
TUAPOKCHJIA TUHKA, PEIICHNE SKCIEPUMEHTAIBHBIX 3a1a4 1o Teme «BakHeimme
METaJUTBl U X COCTUHCHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemectBa 1 Marepuansl B MOBCEIHEBHOM JKU3HU ueloBeka. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuii B ObITy. IlepBas momMormip mpw
XUMUYCCKUX 0XKOTaX M OTPABICHUSIX.

XVWMHUYECKOE 3arpsA3HEHHE OKPYKAIOIICH cpeinl (TpenenbHas AOMyCTUMAasT
KOHIIeHTpalus Bemiects, aanee — [1JIK). Poias xumMuu B pelieHn# 3KOJIOTHYECKUX
pooIeM.

Xumuueckuii IKCnepumMeHm:

M3yueHre o0pas3loB MAaTepHUAIOB (CTEKJIO, CIIJIaBbl METAJUIOB, MOJUMEPHBIE
MaTepualbl).

Mesxcnpeomemmnuwie ceasu

Peanuzanus MexXnpeIMeTHBIX CBs3el MPU W3YYCHHH XMMHHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOMUX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHSATHUH, SIBISIONIUXCS CHCTEMHBIMH JUTISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIE MOHSATHS: HAyYHBIN (PakT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIacCUUKaIUsa, TEPHOINIHOCTh, HAOJIOIEHNE,
OKCIIEPUMEHT, MOJEIHPOBAHNUE, W3MEPEHUE, MOJEIb, SBJICHUE, MAPHUKOBBIN
a3 eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aroM, D3JIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIIHI,
M30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIa, OJJICKTPUUECKUN 3aps, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTHUAJICKTPUKHA, (POTOAIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBa, T'a3, PaCTBOP, pACTBOPUMOCTh, KpUCTAILITUYECKAs
peméTKa, CIUiaBbl, (PU3NYECKHE BEIWYUHBI, CAMHUIBI U3MEPEHHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/161, COHIIE.

buonorusa: dorocuntes, npixanwe, o6mocdepa, 3KocucTEMa, MUHEPATHHBIC
yI0OpEHHSI, MUKPOYJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.



['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MIOJIE3HBIE MICKOIIAEMbIE, TOTLTUBO, BOJIHBIC PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBI
IO XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE pEe3yNbTaTbl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOLIETO
oOpa3oBaHMs JOCTHTAIOTCA B XOA€ OOy4YeHHS XMMHHM B €IMHCTBE Y4eOHOU H
BOCITUTATEIbHOM JEATENBHOCTA B COOTBETCTBUU C TPAAULIMOHHBIMH POCCUMCKUMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPABCTBEHHBIMU II€HHOCTSIMH, IPHUHATBIMA B
oOuiecTBe MpaBWIaMM WM HOPMaMu IIOBEIECHUS M CIOCOOCTBYIOT IIpoLEeccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AMHN O0yYarOIINXCS.

JIM4HOCTHBIE  pe3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS ~CUCTEMOM  IMO3UTHBHBIX IEHHOCTHBIX OpUEHTAUUHd U
pacUIMpPEHNE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) NaTpHOTHYECKOT0 BOCTIMTAHUSA '

LIEHHOCTHOTO OTHOULIEHUS K OTEYECTBEHHOMY KYJbTYpPHOMY,
HMCTOPUYECKOMY U HAyYHOMY HACIEAUI0, TOHUMAaHUs 3HAUCHUS] XUMUYECKON HAYKH
B OJKU3HU COBPEMEHHOIO OOIIECTBA, CIOCOOHOCTH BIAJAETh JOCTOBEPHOI
uHpopManmenn O TMEepeloBbIX JOCTIDKEHHUAX M OTKPBITUAX MHUPOBOM H
OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMSX 00 yCTpOICTBe
MUpa 1 O0IIeCTBa;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

OPENCTABICHUS O COLMAIBHBIX HOpPMax M MpaBUJIaX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJUJIEKTUBE, KOMMYHUKAaTUBHOM KOMIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCNEAOBATEeIbCKOM,  TBOPUECKOW M JAPYrMX  BHJAX
NEeSATEIbHOCTH, TOTOBHOCTHM K pPa3HOOOpPa3HOW COBMECTHOW MAESTENbHOCTU IMPHU
BBINIOJIHEHUM Y4YE€OHbIX, TIO3HABATEIbHBIX 3a7a4, BBINOJIHEHUM XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YYE€OHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAaHHIO
¥ B3aMMOIIOMOIIIM B MPOIIECcCe ITOW yueOHOM e TENbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE TOBEJCHHE M TMOCTYNKM CBOMX TOBApUILEH C TMO3ULUUU HPABCTBEHHBIX H
PABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSA'

MHPOBO33PEHYECKHUE NPEACTABICHNS O BEIIECTBE W XMMHUYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKM W COCTaBIIAIOLINE
OCHOBY [JI TIOHMMAHMS CYIIIHOCTH HAYYHOW KAapTUHBI MHUpa, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI TMPUPOJbI, B3aUMOCBS3AX YeEJIOBEKa C
MNPUPOJTHOM CPEAOH, O POJIM XUMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



M03HAaBaTEJIbHbIE MOTUBBI, HAITPABJIECHHbBIEC HA MOJyYeHUE HOBBIX 3HAHUN IO
XUMUHU, HEOOXOIUMBIC Il OOBSCHEHUS HAOIIOJAaEMBIX IPOIECCOB W SBICHUH,
MO3HAaBaTeNbHOW, WH(GOPMAIMOHHOW M YUTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOATENBbHONM paboThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEPATYpO, JOCTYIHBIMHU TEXHUYECKUMH CpEJACTBAMH HH(POPMALMOHHBIX
TEXHOJIOTHUH;

WHTEpEC K OOYYEHHWI0 W TO3HAHWIO, JF0003HATENHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K caMoOOpa3oBaHUIO, TMPOEKTHOM W HCCIEIOBATENbCKOM
JeSTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBJICHHOCTH W YPOBHSI OOyYEHHs B
JIaJIbHCUIILIEM;

4) dpopmMupoBaHus KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU J>KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKHM Ha 3/I0pPOBBIN 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUN H
HEMPUATUE BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aJKOTOJIsl, HAPKOTUKOB, KypeHHUsI),
HEOOXOJIMMOCTH  COOJIOJICHUSI TMpaBWil 0O€30MacHOCTH TpU  OOpalieHuu C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

5) TpyA0BOr0 BOCIIUTAHUSI:

UHTEpPEC K NPAKTUYECKOMY H3Y4YEHHIO mnpodeccuid W TpyJa pazIuyHOTro
poJa, YBaKEHHUE K TPYIly U pe3ysbTaTaM TPYIOBOW JEATEIBHOCTH, B TOM YHUCIIE Ha
OCHOBE TIPUMEHEHMS TMPEAMETHBIX 3HAHUW 10 XWUMHH, OCO3HAHHBIN BBIOOP
WHJIUBUAYAJIbHOW TPAeKTOPUHU MPOJIOHKEHUSI 00pa30BaHUs C YYETOM JIMUHOCTHBIX
MHTEPECOB U CITOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEeNnTHON MpodeCcCHOHATBHON EATeIbHOCTH U Pa3BUTHSA HEOOXOJMMBIX YMEHUM,
TOTOBHOCTH aJalTUPOBATHCS B MPOGheCCUOHATBHOM CpEJIe;

6) IKOJIOrHYECKOT0 BOCIIUTAHMS

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUSI, TIOHUMAHUE LIEHHOCTH 3J0POBOTO U
O6e3zomacHOoro oOpa3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TCHUXUYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHUS
MpaBuJI O€30MaCHOTO TTOBEICHUS MPU pabOTEe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOXKAIOIINX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TIOTy4yaeMble TIPU U3YYCHUH XUMUH, JJIS
pelLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOJHOM CPENOW, IS MOBBIIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphl, OCO3HaHUsA TJ00AJIbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM U MyTeH HX pelieHus MOCPEACTBOM METOJIOB XUMUHU,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B IO3HABATEIbHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI



B cocrtaBe wmeTanpeaMETHBIX PE3YNbTATOB BBIICIAIOT 3HAYUMBIE JIs
(dbopMHUpOBaHUS MUPOBO33pEHHUS OOIIEHAYYHBIC TIOHATHS (3aKOH, TEOPHUS, TIPUHIIHII,
runore3a, (axkt, cHcTeMa, TMPOIecC, OKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAyYHBIX YYEOHBIX IpeaMeTax W II03BOJIAIOT Ha
OCHOBE 3HAHMN M3 ATUX MPEIMETOB (POpMHpPOBATH MPEICTABICHUE O IEJIOCTHOMN
HAay9YHOW KapTHMHE MHpA, U YHHUBEPCAJIbHbIE y4eOHbIE NelCcTBHs (ITO3HABATEIBHEIE,
KOMMYHUKATHUBHBIC, PETYJISTUBHBIC), KOTOphIE OOecrednBaoT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHSI HCMOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS! MPU OCBOEHUU
3HAHUW: PACKPBIBATh CMBICI XHMHYECKHUX IOHATHH (BBLICISATH HUX XapaKTEepPHBIC
IMPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), HCIIOJIb30BaTh
MOHATUS JJIsI OOBSICHEHUSI OTNIEJbHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUH ISl KIacCU(PUKAMK XUMHUYECKUX BEHIECTB UM XMMHYECKUX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIE CBS3U MEXAY OOBEKTaMU H3Yy4YEHUS,
CTPOHTH JIOTUUECKHE pacCyXIeHus (MHAYKTUBHBIC, JCIYKTHUBHBIC, 110 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATh B MPOLIECCE MO3HAHUSI TOHATUSA (NpPEeIMETHbIE U
MeTanpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICNN, UCIOJIb3yeMbIE€ B XUMUHU,
mpeoOpa3oBBIBATh ITUPOKO MPUMEHSEMbIC B XUMHUHM MOJICIBHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMBOJI JJIEMEHTa), XUMHUYecKas GopMmylia U ypaBHCHHE
XUMHUYECKON peakIiuyd — MpH pPelIeHUH y4eOHO-TI03HABATEIBHBIX 33/1a4, ¢ y4ETOM
ATUX MOJICTBHBIX TMPEJACTABICHUN BBISBIATh M XapaKTepPU30BaTh CYIECTBEHHBIE
MPU3HAKU U3YYaE€MbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKIUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TNPHYMHHO-CIICJICTBEHHBIE CBS3U U
MPOTHUBOPEUHS B U3YYAEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciienoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJb30BATh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAaHUs, a TAK)KE B KaU€CTBE OCHOBBI JIJIs1 (POPMUPOBAHUS THUIIOTE3HI 110 MPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

MIPUOOPETCHUE OMbBITA IO IIAHWPOBAHMIO, OpPraHU3alldd W IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHUWE HalIoJaTh 3a XOJO0M Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, (popMyaupoBaTh 000OIIEHUS U
BBIBO/JIbI IO PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHUSA, COCTABIATH OTUYET O
MpoJIeTIaHHOM padoTe.

Pabora c undopmanueii:



yMEHHE BbIOMpaTh, AHAIU3UPOBATh W HMHTEPHPETUPOBATH HHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM MpEACTaBICHUS, MOIyYaeMyl0 M3 Pa3HbIX MCTOYHUKOB
(HayyHO-TIONYJISIpHAs ~ JINTepaTypa XUMHUYECKOIO COJAEp)KaHUs, CIIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIICHUBATh MPOTUBOPEUYHUBYIO M
HEJ0CTOBEPHYIO MH(OPMAIIHIO;

yYMEHHE TMPUMEHATh Pa3IUYHbIE METOJBI M 3alPOCHl MPU MOUCKE U OTOOpE
UH(POPMALlMK W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JISl BBITOJHEHHS
y4eOHBIX M MO3HABATENbHBIX 3aJ]a4 ONpeeIEHHOr0 TUIA, TPUOOPETEHUE ONbITA B
0o0JlaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJbTYpON aKTMBHOTO MCIOJb30BAHMS PA3JIMUHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTHUMANBHYIO (hOpMY MpeAcTaBieHUs HUHoOpMaUu H
WUTIOCTPUPOBATh PEIIAeMble 3a/ladyd  HECIOXHBIMU CXEMaMH, JHharpaMMaMy,
npyrumu hopmamu rpaduKi U UX KOMOUHAIUSIMU;

YMEHHE HCIIOJIb30BaTh W aHAIM3UpPOBaTh B Ipouecce Yy4yeOHOH W
MCCJIEI0BATENbCKON JIEATEbHOCTH MH(POPMALIMIO O BIUSHUU IPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPaHCHOpPTAa HAa COCTOSHHE OKPYKAIOIIEH MPUpPOIHON
Cpelbl.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe JeHCTBUS:

yMEHHUSl 3ajJaBaTh BOIPOCHl (B XoAe Auanora W (WiIM) IHUCKYCCHM) II0
CYILLIECTBY 00CYIaeMOil TeMbI, (POPMYITUPOBATH CBOU MPEATIOKEHHUSI OTHOCUTEIBHO
BBINIOJIHEHHSI IPEJJIOAKEHHOM 3a7a4H;

YMEHUSI ~ TPEACTaBIATh  MOJYYEHHbIE  pE3yJIbTaThl  I03HABATEIbHOMN
NEATEIBHOCTU B YCTHBIX M MHCBMEHHBIX TEKCTaX; JeNaThb MPE3EHTALUI0
pE3yJIbTaTOB BBIMOJHEHHUS] XMMHUYECKOTO SKCIIEPUMEHTa (JJaOOpaTOpHOIO OIbITA,
Ja00paTopHOM pabOTHI N0 UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHHUsI Y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
[IO3HABATEJILHOM U UCCIIEN0BATEIBCKON NEATEIBHOCTH IPU PEIIEHUH BO3HUKAKOLIUX
npobjsieM Ha OCHOBE Yyuéra OOIIMX HWHTEPECOB U COIJIACOBAHUS O3
(oOcyxieHus, 0OMEH MHEHHUSAMH, «MO3TOBBIE IITYPMbI», KOOPJIUHAIMS COBMECTHBIX
NEeUCTBUM, ONpeAeiCcHue KPUTEPHUEB MO OLICHKE KauyecTBa BBINOJIHEHHON pabOThl U
TIpyTHE).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA:

YMEHHUE CaMOCTOSTENIbHO OINPENENATh LEIU IEATEIbHOCTH, IJIaHUPOBATh,
OCYUIECTBJISAITh, KOHTPOJUPOBATH M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NeSTEeIBHOCTh, BBIOMpATh HamOoJsiee 3P(HEeKTUBHBIE CIIOCOOBI pelIeHUs! YYEOHBIX U
MO3HABATENbHBIX 3a/la4, CaMOCTOSITEIbHO COCTAaBIATh WM KOPPEKTUPOBATh
NPEUIOKEHHBIM  aITOPUTM JACHUCTBUUA TMPU BBINOJIHEHUM 33JaHUNA C YYETOM
MOJIyYeHHUS] HOBBIX 3HAHMM 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX WU PEAKIIMSIX,



OLICHHBATh COOTBETCTBUE MOJIYYEHHOIO pE3yJIbTaTa 3aSBIICHHOW LEIU, YMEHUE
KCNOJIb30BaTh U AHATU3UPOBATH KOHTEKCTHI, MIPEIJIAraeMbI€ B YCIOBHUM 33 IaHUMN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00s3aTEIBHOIO
coliepKaHUsl, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOl paboueil MporpaMMon,
BBIJICTISIFOT: OCBOEHHBIE OOYYAIOIIMMUCA HAYYHBIE 3HAHUS, YMEHUS U CIOCOOBI
neicTBui, crenuduueckue IS OPEeaAMETHON  obmactu  «XUMHUS», BUIBI
NEATEIBHOCTH [0  TOJYYEHHIO HOBOTO  3HAHUS, €ro HMHTEpHpeTaluu,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenus B 9 KJjacce mNpeIMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

. PACKpBIBATh CMBICII OCHOBHBIX XUMHYECKHUX TOHSATHN: XUMHYECKHI
3JIEMEHT, aTOM, MOJIEKYJId, MOH, KAaTUOH, aHUOH, IPOCTOE BELIECTBO, CIIOKHOE
BEIIECTBO,  BAJEHTHOCTb,  JJIEKTPOOTPULATEIIBHOCTh,  CTENEHb  OKHUCIICHUS,
XUMUYECKasi peakiusi, XUMHUYECKas CBSA3b, TEIUIOBOM 3(P(DEKT peakiuu, MOJib,
MOJISIPHBIN 00BEM, PACTBOP, BJIEKTPOIMUTHI, HEAIEKTPOJIUTHI, SIECKTPOIUTUYECKAS
JTUCCOIMAIINS, PEaKIIMd MOHHOTO OOMEHa, KaTajlu3aTop, XMMHUYECKOEe paBHOBECHUE,
oOpatumMble U HeOOpaTUMbIE pEaKIMH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC
pEaKUMH, OKHUCIUTENb, BOCCTAHOBUTENIb, OKHUCIEHWE W  BOCCTaHOBJICHUE,
ajuiotponusi, amMQpOTEPHOCTh, XUMHUYECKas CBA3b (KOBaJEHTHAs, HWOHHAs,
MEeTaJJInYecKas), KpPUCTAUIMYECKasl pemI€TKa, KOpPpOo3us METaUIOB, CILIABHI,
CKOPOCTb XHMHUYECKOM peakluu, NpeAcnbHO aomyctuMas koHueHtpauus [IJIK
BEILIECTBA;

. WUTKIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U
NPUMEHATH 3TU MOHATUA MPU OMUCAHUU BEIIECTB U UX MPEBPAILLCHUN;

. UCIIOJIB30BaTh XUMHYECKYIO CHUMBOJIUKY JJISl COCTaBjeHUS (HopmyJl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

. ONPENEIATh BAJEHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX
3JIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTAaBa, MPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJIAcCy COEIMHEHHUWA Mo (opmyaaM, BUJ XHUMHYECKON CBS3H
(KoBaJIeHTHasi, MOHHAs, METAJUIMYECKasi) B HEOPTaHUYECKUX COCIAMHEHUSX, 3apsi
MOHA 1O XHUMHYECKOW (opmyne, XapakTep Cpenbl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCIUHEHUM, THUI KPUCTAUIMYECKOM PEIIETKH KOHKPETHOIO
BEIIIECTBA;

. packpsiBath cMbich [lepromnueckoro 3akona l. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 TMOHWMAHME: OMHUCHIBATH M XapaKTEPHU30BaTh TAOIUYHYIO
dopmy Ilepuogmdeckoil CHUCTEMBI XUMHUYECKHUX DJEMEHTOB: pPa3iMyaTh MOHSTHS
«rnaBHas noarpymnmna (A-rpynmna)» u «nobounas noarpynmna (b-rpynma)», mansie u
OoJibllINE€  TIEPUOABI, COOTHOCHTh  OOO3HAUEHMS, KOTOpbIE HMMEKTCI B



MEePUOINYECKON TaONMIle, C YUCIOBHIMA XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHUX JJIEMEHTOB (COCTaB M 3apsija sijapa, oOllee YHUCiIO 3JIEKTPOHOB U
pacrpeneneHrue uxX Mo 3JIEKTPOHHBIM CIIOSIM), OOBACHATH O00IIUE 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB JIEMEHTOB U UX COCAMHEHUU B IMpe/esiax MallbIX MEepUOIOB U
[JIaBHBIX TOJICPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

. KIacCU(pUIMpOBaTh ~ XUMHUYECKHE  DJEMEHTHI, HEOPTaHUYECKUE
BEIIIECTBA, XMMUYECKHE PEAKIUU (110 YHCIY U COCTABY yYaCTBYIOIIUX B PEAKIUU
BELIECTB, MO TemIoBoMy »J(h(]eKTy, M0 HM3MEHEHHIO CTEeNeHEeHl OKHUCICHHUS
XUMHUYECKUX DJIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATDH) OOIIKE U CIIEUPUIECKUE XUMUYECKUE
CBOMCTBa NPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPKAAasl OMHCAHWE MPUMEpPAMHU
MOJICKYJIIPHBIX Y HOHHBIX YPABHCHHUI COOTBETCTBYIOITNX XUMUYECKUX PEAKITU;

. COCTABJISITh YPaBHEHUS DJIEKTPOJIUTUYECKON JUCCOLMAIMUA KHUCIOT,
IeJIo4ei 1 coJiel, MOHbIC U COKpAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa,
YpaBHEHUSI PEAKIUM, TOATBEPKAAIONIMX CYIIECTBOBAHWE TE€HETUYECKOW CBSI3U
MEK]1y BEIlIECTBAMHU PA3JIMUHbBIX KJIACCOB;

. pPacKpbIBaTh CYHUIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIINil
MIOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;

. MIPOTHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUSI XUMUYECKHUX TTPEBPAIICHUNA B PA3IMYHBIX YCIOBHSIX;

. BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MaccChl
BEIIECTB, MACCOBYIO JIONI0 XUMHUYECKOTO 3JeMeHTa 1o (opMyse COCIUHEHHS,
MacCOBYIO JIOJII0O BEIIECTBA B pacTBOpE, MPOBOAUTH PACUYEThl IO YpPABHEHUIO
XAMUYECKOU pEaKInH;

. coONI0aTh MpaBUiia MOJb30BAaHUA XHMHUYECKOW TOCYAOH W
71a00paTOPHBIM 000PY/IOBAaHHEM, a TAKXKe MpaBuiia OOpalleHHs ¢ BEUIECTBaMU B
COOTBETCTBUM C HWHCTPYKIMSIMU TIO BBITIOJHEHUIO JAaOOPATOPHBIX XHUMHYECKUX
OMBITOB M0 TMOJYYEHUIO W COOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa H
YIJIEKUCIIOTO rasa);

. MPOBOAUTL PEAKIUU, TMOJATBEP)KIAIONINE KAueCTBEHHBIA COCTaB
Pa3JIMUHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpHUA-, OpOMUA-, UOTUI-,
KkapOoHat-, ¢ocdar-, cuIMUKaT-, Cyabhar-, THAPOKCHUI-MOHBI, KATHOHBI AMMOHHUS U
MOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B  BOJHBIX  PacTBOpax
HEOPTaHUYECKUX BEILIECTB;

. MPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTEIBHON JIESITEIHBHOCTH —
aHaIM3 ¥ CHUHTE3, CpaBHEHHUE, O0O0OOIeHUEe, CHUCTEMAaTU3AIUIO, BBISIBICHHUE
MPUYMHHO-CJICACTBEHHBIX CBSI3€HM — ISl M3YUCHUSI CBOMCTB BEIIECTB U XUMHUUYECKHUX
peaKkimii, eCTeCTBEHHO-HAyYHbIE METOJbI TO3HAHUS — HAOIIOJEHUE, W3MEpPEHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (pEabHbIA U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoTshI
pecypcsl
Pa3nes 1. BemecTBo U XuMH4yecKkme peakiun
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 bubnnorexka HOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [HOK
' XMMHYECKUX PEaKIIHii https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLIHAITHS. 8 1 1 bubnmnoreka [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnmnorexka HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XxapaKTepPUCTHKA XUMHYECKIX
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 6 bubmmorexa [TOK
' PYHIIBL £-€p https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO01mast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-rpymmsl. A3oT, hocho 7 1 bubmmorexa LOK
' PYEHL. ’ P https://m.edsoo.ru/7f41a636
U MX COCTMHEHHSI
OO011ast XapaKTepPUCTHKA XUMHYECKUX
24 snemeHToB |VA- nbl. YTIepoa u 8 1 2 bubmmorexa [JOK
' . TPYITIBL. pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COeAMHEHUS



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

Hroro no pazneny 25
Pasznea 3. Merajliibl M X CO€THHEHHUS
. bu6nmoreka [IOK
31 Obmwe cBojicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxneiiime merajuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus u okpyxaiomas cpeaa
41 BemiecTBa n Marepuansl B ;KU3HU 3 bu6nunoreka [IOK
' yeJioBeKa https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O 68

[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE

Ne Hara undgponbie

Tema ypoka Bcer  Konrpouabnbie IIpakruyeckue
n/n U3y4YeHus o0pa3oBaTe/bHbIE

0 padoThI padoThI
pecypcsl

[Iepnonnueckuit 3aKoH.

1 [Iepnoanueckas cucrema bubnuoreka [IOK
XUMUYecKuX aemeHTos Jl. . 05.09.2023  https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMUYECKUX JIEMEHTOB Bubmmorexa LIOK

. 07.09.2023  https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPHOJIOB
Knaccudukanus u
3 HOMeHK(JI;aT Lla HEOPTraHUYECKUX bubmmorexa [TOK
P P 12.09.2023  https://m.edsoo.ru/00adb7e2
BEIIECTB
Knaccudukanust XumMmuueckux

4 €aK mif no uaSJ'II/I‘IHLIM bubamorexa [OK
peartt P 21.09.2023  https://m.edsoo.ru/00adbcb0
MpU3HAKaM
Bunper xumMudeckoit cBSI3U U

5 THUIIBI KPUCTATITNYECKUX bubmmorexa [OK

. P 14.09.2023  https://m.edsoo0.ru/00adbac6
peImeéToK
KonTponbnas pabora Nel no

5 teMe «lloBTOpeHne n 1
yriayOieHne 3HaHUH OCHOBHBIX 19.09.2023
pa3aenoB Kypca 8 Kiaccay

7 ITonsaTue o ckopoctu bubmuorexa [IOK



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

XMMUYECKOU peakiuu. [Tonsrue 26.09.2023  https://m.edsoo.ru/00adbe9a
0 TOMOT€HHBIX U T€TePOreHHBIX

peaxusax

[TonsiTHE O XMUMUYECKOM

paBHOBecuu. DakTOpHI,

3 BIIUSIIOIIIME HA CKOPOCTh bubmuoreka [JOK
XUMUYECKON PEeaKkIuy 1 28.09.2023 | https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHYECKOTO
paBHOBECHS
[IpakTuueckast padora Nel

9 "N3yueHue BIUAHUS YCIOBUM Ha bubmmorexa [JOK

on 03.10.2023  https://m.edsoo.ru/00adcade
CKOPOCTh XUMHUYECKUX PEaKIUil
Teopust 2NEKTPOITUTUYECKON
10 nuccoranuu. CUiibHbIE U Brbmmotexa TOK
05.10.2023  https://m.edsoo.ru/00adcd68
CI1a0bIe ANEKTPOIIUTHI
11 HoHHbIE ypaBHEHHS peakui bubmorexa HOK
10.10.2023  https://m.edsoo.ru/00add448
XUMHUUYECKUE CBOWCTBA KUCIIOT U
OCHOBaHUH B CBETE
12 npezcTaBiIeHuit 0o bubmorexa HOK
. 12.10.2023  https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON
JIUCCOITUAITIT
XUMUYECKUE CBOWCTBA COJIEN B

13 CBETE MpeACTaBIeHU 00 bubnmnoreka [JOK
ANEKTPOIUTUYECKON 17.10.2023  https://m.edsoo.ru/00add8b2
JIUCCOITUAITIT

14 [TonsaTHe 0 TMapOIU3E Coneit bubmorexa HOK

19.10.2023  https://m.edsoo.ru/00add9d4



https://m.edsoo.ru/00adbe9a
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

O000111eHrE U CUCTEMATU3 AL

bubmuoreka [JOK

15 3HAHUI 24.10.2023 | https://m.edsoo.ru/00addd12
[IpaxTuueckas padora Ne 2.
16 «PelieHne 3KCepruMEHTAIBHBIX Eubmorexa ITOK
P 26.10.2023  https://m.edsoo.ru/00addbfa
3a1au»
KonTponpsHas padora Ne2 mo
17 TeMe «IEKTPOIUTUYECKAs bubnnoreka [JOK
IUcconuanua. XUMHYECKHAE 07.11.2023 | https://m.edsoo.ru/00addecO
pEeaKInu B PaCTBOPAX)»
OO01as xapakTepUCTHUKA
18 I“aJII:FeHOBp XI/IMII)/IIIeCKI/IC Bubmiorexa OK
y ' 09.11.2023  https://m.edsoo.ru/00addfe2
CBOICTBa Ha IpUMeEpE XJIopa
Ximoposogopona. ConsgHast
19 KI/ICJ‘f)OTa I)l(nll)vnfqecxne CBOMWCTBA Eubmiorexa OK
’ ’ 14.11.2023  https://m.edsoo.ru/00ade104
NIOJTy4YCHHUE, TPUMEHEHHE
[IpakTuueckas padbora Ne 3 o
20 TeMe «IlomydyeHue costHOM bubmmorexa LOK
i .. . 16.11.2023  https://m.edsoo.ru/00ade348
KHUCTIOTHI, U3yYeHHE €€ CBOMCTBY
Bebrunciienus mo ypaBHEHUSIM
21 XUMHYECKHUX PEaKIUi, eCln bu6mmorekxa [JOK
OJIMH U3 PEareHTOB JaH B 21.11.2023 | https://m.edsoo.ru/00ade488
A30BITKE
29 OO0m1as XxapakTepucTUKa bubnmnoreka [JOK
anemeHToB VIA-rpymmsl 23.11.2023  https://m.edsoo.ru/00ade64a
AJTOTPOITHBIC MOIU(PHUKAIINN
93 cepbl. Haxoxienue cepsl u €€ bubnmoreka [JOK
COCTMHCHUH B TIPUPOJIE. 28.11.2023 | https://m.edsoo.ru/00ade64a

XUMHUYECKUE CBOMCTBA CEPBI



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CepoBoopo/i, CTpOCHHE,

bubmuoreka [JOK

24 (1)1/13i4 HCCIHE H XHMITECKHe 30.11.2023  https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl ceprl. CepHas KMCIIOTA,

25 qmsnjecxng u xmfnqecxne bubmorexa [IOK

. 05.12.2023  https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKIUH, JIeIKALUE
B OCHOBE IIPOMBIIIJICHHOTO

26 croco0a MoJIy4eHUs! CEpHOU bubnmoreka [JOK
KHUCJIOThI. XUMHYECKOE 07.12.2023  https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKpY Karolei
Cpelbl COCTMHCHHUSAMU CEPBI

97 Brrancnenue MmaccoBoit goiu bubmuoreka [JOK
BBIXO0/Ia TIPOJIYKTA PEAKIIUU 12.12.2023  https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa
37eMeHTOB VA-rpymmsl. A30T,

28 acIpoc aHeHI/IIG)}l;HH upojie bubmotera [JOK
pacupoctp pHpoze, 14.12.2023  https://m.edsoo.ru/00adeea6
(buU3HYECKUE M XUMUICCKHE
CBOICTRBA
AMMHuak, ero pusnuecKue u

29 XUMHUYECKHUE CBOWCTBA bubmorexa OK

’ 19.12.2023  https://m.edsoo.ru/00adf004
MOJTyYeHUE ¥ IPUMEHEHUE
[IpaxkTuueckas padora Ne 4 o
30 teme «llonyyeHue ammuaka bubmorexa [JOK
i . ’ 21.12.2023  https://m.edsoo.ru/00adf180
U3YYEHHUE €r0 CBOMCTBY
A3oTHas KACIO0TAa, €€
31 ¢du3nuecKkre 1 XUMHUYECKHE bubmmorexa [TOK
26.12.2023  https://m.edsoo.ru/00adf306

CBOMCTBA



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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Hcnonp30BaHre HUTPATOB U
coJiell aMMOHUS B KaUeCTBE
MUHEPATBHBIX YIOOPEHHIA.

bu6mmoreka [JOK

32 XHUMHUYECKOE 3arps3HEHUE 28.12.2023  https://m.edsoo.ru/00adf518
OKPYKaroIlEH cpebl
COCTMHEHUSIMU a30Ta
®ochop. Okcun bocdopa (V) u
33 dbocdopHas KUCI0Ta, bubnnoreka [JOK
buznyecKknue 1 XUMUYECKHE 09.01.2024  https://m.edsoo.ru/00adf68a
CBOMCTBA, IIOJIy4CHHUE
Hcnonb3oBanue pocdaros B
34 KaueCTBE MUHEPAIbHBIX bubnmoreka [JOK
ynobpeHuil. 3arps3HeHue 11.01.2024  https://m.edsoo.ru/00adfc20
npupoaHoii cpenbl hocharamu
Yrnepon, pacnpocTpaHeHue B
35 npnpgz[g, gmnlfiec;l)/le " bubamorexa [OK
. 16.01.2024  https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxkcuppl yriaepoaa, ux
(duU3HYECKUE M XUMUICCKHEC
36 CBOMCTBA. DKOJIOTHYECKHUE bubamorexa [OK
18.01.2024  https://m.edsoo.ru/00adfebe
po0OJIeMBbI, CBSI3aHHBIE C
okcusom yriepoaa (1V)
37 VYroabpHas KuUcioTa v e€ coau bubmorexa HOK
23.01.2024  https://m.edsoo.ru/00ae006¢
[Ipaktuueckas pa6ora Ne 5 o
38 teme "[lonydeHue yriekucioro bubnuorexa [IOK
rasza. KauectBeHHast peakuus Ha 25.01.2024  https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
39 [TepBoHauanbHBIE MOHATHS 00 bubnmoreka [JOK
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OpPraHMYECKHX BEIIECTBAX KAK O 30.01.2024  https://m.edsoo.ru/00ae054e
COCTMHEHUSX YIIIepo1a
40 Kpemnuii u ero coenunenus bubmmorexa [IOK
01.02.2024  https://m.edsoo.ru/00ae080a
ITpakTrueckas padota Ne 6.
41 Pemienne skcnepuMeHTaIBHBIX bubnnoreka [JOK
3a7a4 o teme «Baxkueimme 06.02.2024  https://m.edso00.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHCHUS
KonTponbnas paborta Ne3 no
42 TeMme «BakHewIme HeMeTalIbl bubmorera [JOK
08.02.2024  https://m.edsoo.ru/00ae0el8
U UX COCTUHCHUS
OO0m1as XxapakTepucTUKa
XUMHUYECKHUX DJIEMEHTOB —
43 MeTaJlI0B. MeTtainueckas bubmuoreka [JOK
CBSI3b U METaININYeCKas 13.02.2024  https://m.edsoo.ru/00ael103e
KPUCTAJUINYECKasl PELIETKA.
®dusnvecKkue CRONCTBAa METAIIIOB
XUMHUYECKUE CBONCTBA
44 METAJIJIOB. DJIEKTPOXUMUYECKUI Bubmmorexa LIOK
. 15.02.2024  https://m.edsoo.ru/00ae1156
PSI HAIPSHKEHUI METaIIJIOB
O61mure crnocoOb! MOTyYeHUs
MeTasuioB. CIUIaBbl.
45 Beluncnenus no ypaBHeHUAM bubnnoreka [JOK
XUMUYECKUX PEaKLUi, eCu 20.02.2024 | https://m.edsoo.ru/00ael156
OJIMH U3 PEareHTOB COACPIKUT
IPUMECH
46 [TonsiTHE O KOPPO3UM METAIIIOB Bubmmorexa LIOK
22.02.2024  https://m.edso00.ru/00ae1278
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bubmuoreka [JOK

41 Ienoumbie MeTas! 27.02.2024  https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS bubnunoreka [JOK
U KaJus 29.02.2024  https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — bubnunoreka [JOK
KaJIBIIUA U MarHui 05.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxwueliue coenuHeHus bubmuoreka [JOK
KaJbIus 07.03.2024  https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U CHCTeMAaTH3AINS
3HAHUKN 12.03.2024
59 JKEcTkOCTh BOABI U CIIOCOOKI €& bubmuoreka [JOK
YCTpaHEHHUS 14.03.2024  https://m.eds00.ru/00ae1886
[TpakTuyeckas padora Ne 7 o
53 TeMe "JKECTKOCTH BOABI U bubmmorexa LOK
N " 19.03.2024 = https://m.edsoo.ru/00aelae8
METOJIbI €€ YCTPaHEHUS
. bubnuorexa [JOK
>4 AJtiomHHHif 21.03.2024  https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA bub6nuorexa [IOK
Y THAPOKCHUTIA 02.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmorekxa [JOK
% Keneso 04.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COTTU bubmuorexa [JOK
xenesa (1) u xemesa (1) 09.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cucTeMaTU3alus
3HAHUH 11.04.2024
[IpaxkTuueckas padora Ne 8.
59 Pemenune sxcriepuMeHTaTbHBIX bubmmorexa [TOK
16.04.2024  https://m.edsoo.ru/00ae3de8

3aJ1a4 110 TeMe «BakHenmue
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METAJIbl U UX COCAUHCHU A

Boluncnenus o ypaBHEHUAM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 PEareHTOB JIaH B

bubmuoreka [JOK

60 H3OBITKC HITH CONCPKHT 1 18.04.2024  https://m.eds00.ru/00ae1750
npuMecH. BeraucieHus
MacCOBOM J0JIU BBIXOJa
NPOJIYKTa PEaKIUU
61 O06o001IeHre U CUCTEMaTH3als 1
3HAHUH 23.04.2024
KonTtponpsHas padora Ne4 mo
62 TeMe «BajkHeline MeTallIbl U 1 25.04.2024
UX COCIUHCHUS
63 BemectBa u matepuansl B 1 bu6mmoreka [JOK
MMOBCEIHEBHOM KM3HH YEIIOBEKA 02.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE 1 bubnuotexa [JOK
OKpY’KaloIIeh Cpeibl 07.05.2024  https://m.eds00.ru/00ae4270
65 Ponb xumuu B perieHnu 1 bub6nuorexa [IOK
HKOJIOTUYECKUX TTPOOIEM 14.05.2024  https://m.edsoo.ru/00ae4270
66 1 bubnmoreka [JOK
16.05.2024 @ https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O60011eHNE U 1 bubnnoreka [JOK
cUCTEMAaTU3aIUs 3HAHUI 21.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O60011eHNE U 1 bubmuorexa [IOK
cHCTeMaTH3aIrs 3HaHUH 23.05.2024  https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

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

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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