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MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YypOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTaBJICHa Ha OCHOBe TpeOOBaHUU K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPECTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepalbHOIl paboueil mporpammbl
BOCIIUTAHUS U C YUYETOM KOHIIEIIIUU MPENoAaBaHus Y4eOHOTO TpeiMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoni denepanuu.

[Iporpamma 1Mo XuMuU Aa€T TPEACTABICHHE O LEAX, OOIIed CTpaTeruu
OOy4YeHHs, BOCIHTAHHWS ¥ Pa3BUTUA OOYYAIOMUXCS CPEICTBAMH Y4eOHOTO
npeamera, yCTaHABIIMBAET 00s13aTeNIbHOE peaMETHOE coJiepKaHue,
npeAyCcMaTpUBAET paclpeielieHue €ro Mo Kiaccam M CTPYKTYpUPOBAaHHE IO
pazienaM M TE€MaM MPOrpamMMbl MO XUMHUHU, OMNPEAENAECT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKU CoJIepKaHus, PEKOMEHIYEMYIO
MOCJIE0OBATEIbHOCTh  M3YUEHUS] XUMHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKU y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, ONpEAeNIseT BO3MOXXHOCTH IpeaMera  Jyis
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEbHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHusl, a Takxke TPeOOBaHUM K
pe3yibTataMm 00y4YeHHUsI XUMUU Ha YPOBHE 1I€JIEH U3yUYeHUs IpeaMeTa U OCHOBHBIX
BHJIOB Yy4eOHO-IIO3HABATEIBHOM JEATCIbHOCTH OOYYaroIIerocs II0 OCBOCHHIO
y4eOHOT0 co/iepKaHusl.

3HaHUWE XUMHUHU CIY>XUT OCHOBOU Jyisi (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromnierocsi, €ro MpeAcTaBlIeHU O MaTepUaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
poJib UTPAOT (POpPMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAIECHUSIX
DHEPTUU M 00 HBONIOIUU BEIIECTB B MPUPOJE, O MYTAX PENICHUS TI00aThbHBIX
npoOJjieM yCTOMYHMBOIO PAa3BHTHS UYEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPAHEHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEH  JJIT  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYPbl JHYHOCTH, €€ 00111eH U (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMUpOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOW  JIeSTEIbHOCTH,
HKCHEPUMEHTAIBHBIX M HCCJIEIOBATENbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOU eI TENHHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINLIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IUIsI1a HA €UHCTBO MPUPOABI M YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YyYarOLIUXCsl;



criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHue 00YyUaIOIIUXCSl.

JlanHble HampaBlieHUs B OOYYEHHH XUMHH OOECHEUYHBAIOTCS CHelupuKon
COoJep)KaHMsl ~ y4yeOHOTrO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJaroruyecku
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare €
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIEr0 0Opa30oBaHUS OPUCHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSATUN XUMHUHU, OCHOB
HEOPraHUYECKOM XHMHU W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUN
OPraHUYECKON XUMUHU.

CTpykTypa coiepKaHus MPOTpaMMbI IO XUMHUH c(PopMUpOBaHAa Ha OCHOBE
CUCTEMHOTr0 moaxoja k €€ uzydeHuto. CojaepkaHue CKIAJbIBAETCA U3 CUCTEMBI
MOHATUM O XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKON
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPUHIHUITY
MOCJIEIOBATENLHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognyeckoro 3akona J[. 1. MeHnneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYE€HUS O CTPOCHHH aTOMa U XUMUYECKOMW CBSI3H;

— TpEACTaBICHUM 00 HIEKTPOJIUTHYECKOW JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICTICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyroMy, BBINONHSS (GYHKIUU OOBICHEHHS U MPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO0 MPUMEHEHUSI U TMOJy4YCHUs
M3y4yaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJICTABJICHNUS O XUMHUUYECKOW COCTABIIAIOIIECH HAYYHON KapTUHBI MUpPA B JIOTHKE
€€ CHUCTEeMHOW NPHUPOAbI, LIEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TMO3HaHMUS B Hayke. M3yueHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyKaloMMil MUp»,
«buomnorus. 57 kmacce» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHHH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHMM OCHOB
XUMUYECKOM HayKH Kak 0OJIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHUUECKOU
JEATeIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XMMHUYECKHX
3HAaHUN — BaKHEUIHX (aKTOB, IMMOHSATHM, 3aKOHOB M TEOPETHUYCCKUX TOJIOKEHUM,
JIOCTYIIHBIX 00OOIICHUIT MHPOBO33PEHUYECKOT0 XapakTepa, S3blKa HAyKH, B



NpUOOIIEHUM K HAyYHBIM METOJaM T[O3HAHUS TMPU H3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B HOPMUPOBAHUH M PA3BUTUU MO3HABATEIHLHBIX YMEHUU U
UX TPUMEHEHHU B Y4eOHO-IO3HABATEIBHOW U Y4YEOHO-UCCIIEA0BATEIHCKON
NESATEIbHOCTH, OCBOCHMM TMpaBWJ OE€30MacCHOTO OOpallleHHs C BEIIeCTBAMH B
MMOBCEIHECBHOM KU3HU.

[Ipy M3yyeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa30BaHMs BaXKHOE
3HaYEHUE MPUOOPENH TaKHUe 1eJd, KaK:

— (dopmupoBaHHe HMHTEIJIEKTYaJlbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha CHCTeMaTH4ecKoe MpuoOIleHue
oOy4Jarommxcss K CaMOCTOSATEIbHOM MO3HABATENbHON JEATEIbHOCTH, HAyYHbIM
METOJaM TMO3HaHUsA, (POPMHUPYIOIIMM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecredyeHne yCIoBUid, CIIOCOOCTBYIOIMIUX MTPUOOPETEHUIO O0YYaIOIIUMUCS
OTBITA Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHHS M CAaMOIIO3HAHMS, KITFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3JIMYHBIX BUJIOB JIEATECIbHOCTH,

— (dopmupoBanue oOmed (QyHKIIMOHATIBHOW W €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJ€ YMEHUW OOBSACHATH W OILICHUBATh SIBJICHUS
OKPY’KaloIIEro MUpa, UCIHOJIb3ysl 3HAHWUS WM OIbIT, MOJIYUYECHHBIC MPU H3yYCHUU
XUMHH, NOPUMEHSATh HMX MPU PEUICHUH NOpOoOJEM B TMOBCEAHEBHOW JKU3HU H
TPYAOBOU JIESATENBHOCTH;

— (opMupoBanre y o0OydYarolmUXcsi TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHUSl IIEHHOCTH XUMUYECKUX 3HAHUW [Ji1 BBIPAOOTKH HKOJOTHYECKU
I1eJIeCO00Pa3HOr0 TOBENECHUS B OBITY M TPYAOBOM NEITEIHHOCTH B IEIIAX
COXPaHEHHUS CBOETO 37J0POBbS U OKPY KalOIlel MPUPOJHOUN CPEIbI;

— pa3BUTUE MOTHUBALUM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(dUIIs U HAMPABIECHHOCTH JaJbHEHIIIETO
oOy4eHus.

OOmiee 4YKMCIO 4YacoB, OTBEAEHHBIX JJIsI HM3YYEHUS XUMHUHM Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBanus, coctaniseT 136 gacos: B 8 kimacce — 68 gacoB (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHME OBYUYEHUASA

8 KIIACC

IlepBoHayaibHbIe XUMUYECKUE TOHATHUS

[Ipeamer xumun. Posib XUMUK B KU3HU YE€JIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemecrBa. du3znyeckue CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSHUE
BemlecTB. [loHsAiTHE O MeToHax MO3HAHUS B XUMHUU. YHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMECei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aeMeHTOB. [IpocThie U ClIoXKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajJeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akoH TMOCTOSIHCTBA cocTaBa BemnlecTB. OTHOcCUTENbHAs aTOMHas Macca.
OTHOcuUTENnbHAST MOJIEKYJIsIpHast Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTA B
COCIMHECHUMU.

KomnuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl W 4YHCJIa CTPYKTYPHBIX €IAWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUMU.

Pu3NYECKUEe U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUs MacChl BEIIECTB. XMMHUYECKUEe ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKIUi (COCTMHEHMUS, Pa3I0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, MpaBuiamMu paboThl B JJaOopaToOpuu M
npuéMamMu o0palleHus ¢ JIabopaTOpHbBIM 000PYJIOBaHUEM, U3YUCHUE U OMHCAHUE
bu3nUeckux CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMS BOJbI) U XMMHUYECKHX (FOPEHHE CBEUHU, MPOKAITUBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCJIOTOMN) SIBIICHUI, HAOII0IeHNE U
ONKMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklHil (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHE TUIPOKCHU]IA
menu (I1) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopoM coiu meau (ID),
U3y4YEHUE CIOCOOOB Pa3CIICHUs] CMECEil: ¢ MOMOIIBI0O MarHuTa, (PrIbTpoBaHUE,
BbINIApUBAHUE, JUCTHIIISALMSA, XpoMaTorpadus, NpoBeJeHUE OUYUCTKH MOBAPEHHON
COJIU, HAONIOJIEHHWE W  ONHWCaHWE  Pe3yJbTaTOB  IMPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJICNIE MOJEKYII
(ILIapOCTEePKHEBBIX).

Baxueiiime npeacraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 35eMeHT U mpocToe
BelecTBo. HaxokneHue kucimopoia B mpupoie, (HU3MUYECKUE M XUMHUYECKUE
cBoiictBa (peakinuu ropeHus). Oxcuabl. [Ipumenenune kuciopoga. CrocoObl



MOJIy4YeHUsI KHUCIIOpoJa B JA0OpaToOpud U MOpOMBIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoae. O30H — aToTporHas MOAU(PUKAIIHS KUCIOPO/IA.

TernoBod »hdeKT XUMHUUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pEaKIuU. TOIUIMBO: yrojb W METaH. 3arps3HEHUue
BO3/lyXa, yCWICHHE MapHUKOBOTO 3 ekTa, pa3pyiieHne 030HOBOTO CIIOS.

Bonopon — asnemeHT m mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npupoje, ¢GU3MYECKMEe ¢ XUMHYECKHWE CBOWCTBA, MPUMEHEHUE, CIOCOObI
nosy4deHust. Kucnotsl u comnm.

MomnspHbiii 00bEM ra3oB. Pac4€Thl M0 XUMHUYECKUM YPaBHCHHSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelnb. PacTBOpHI.
HacepllieHHble M HEHACBIIIEHHBIE PacTBOPBLI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/bl. OCHOBAaHUSI.
Poip pacTBOpOB B IpUpPOJIE U B KU3HU uyeloBeka. KpyroBopor Bojabl B IpUPO/IE.
3arpsA3HeHHe NPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranndeckux coenuHeHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpazyromue. HomeHkmarypa okcuaoB. Du3MUECKHE W XHUMHUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcHoBanus. Kmaccudukanust ocHOBaHM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHudA. HomeHknatypa ocHoBaHuil. PU3MUECKHE UM XUMHUYECKHE CBOWCTBA
ocHoBaHuM. [lorydyeHrne oCHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknatypa kucinor. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tony4yeHue KUcCIoT.

Comu. Homenknarypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonydenue comen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUI.

Xumuyeckuii IKcnepumenm:

Ka4€CTBEHHOE ONPEJICTICHUE COJICPKaHUsI KUCIOpOoAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHUE U U3YyUYCHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpalleHus TopeHust (Moxkapa), O3HAKOMJICHME C O0Opa3lnaMu OKCUIOB U
ONHMCAHWE WX CBOWCTB, MOJy4Ye€HWE, COOMpaHHWE, PACMO3HABAHME U HU3YUYCHUE
CBOMCTB BOji0pojia (TOpeHHE), B3auMOACHCTBHE Bojopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB), HAOIOJIEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAHME OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METalJIaMU
(HaTpeM ©  KajibllueM) (BO3MOXHO HCMOJb30BAaHUE BUJICOMATEPUAIIOB),



UCCJIEIOBaHUE O0pa3OB HEOPraHWYECKUX BEUIECTB PAa3IUYHBIX KJIACCOB,
HaOII0/ICHNEe U3MEHEHUSI OKPACKW WHJIMKATOPOB B PACTBOpAX KUCIOT U IIEIOYEH,
u3yueHne B3aumoneicTBuga okcuaa meau (II) ¢ pacTBopoM cepHOMl KHCIOTHI,
KHCJIIOT C METajulaMH, PEaKUUi HeUTpaln3aluy, MOJIYyYEHHE HEpPacTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METaJla JAPYTUM K3 pPAacTBOpa COJIA, PEIICHUE
DKCIEPUMEHTAIBHBIX 33/ad N0 TeMe «BaXHeWlne KiacChl HEOPTraHMYECKUX
COCJIMHEHUN.

Hepuoanueckuit 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKHX
yiemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKuCIUTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKK KiIaCCU(PUKAIIMU XUMHUYECKUX dJeMEHTOB. [loHsaTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE W IIETOYHO3EMENbHbBIE METAJLIbI,
raJIOT€Hbl, UHEPTHBIC Ta3bl). IJIEMEHTHI, KOTOPhIE 00pa3ytoT aM(OTEPHBIE OKCHJIBI
Y TUAPOKCUJIBI.

Ilepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas U JJIMHHONepuoAHas  (OpMbI
[Tepuognueckoit cucrembl xumudeckux siaemMeHToB [l. 1. Menneneea. [leprobl
u rpynmbl. Ou3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
IPYNIBI 2JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEeK aTOMOB TepBbIX 20 XUMHYECKHUX  DJIIEMEHTOB
[lepnognueckor cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XUMHYECKOIO
3JIEMEHTA 110 ero noyoxeHuro B [lepuoanueckoit cucreme . . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUS paJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIIaM U EPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u Ileproanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — y4y€Hbli U
IPaKJIaHHH.

Xumudeckas CBsA3b. KoBajieHTHass (TOJISIpHAsT YW HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpouiecchl OKUCIEHHUS M BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XumuuecKkuit IKCnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LUHKA C PacTBOpaMHU KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPHUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiu pa3ioKeHUs, COeAUHEHUS).

Mescnpeomemmuoie ceasu



Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpU WM3YUYCHHM XHMHHU B 8 Kiacce
OCYILIECTBIISIETCS 4E€pe3 HCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONINXCS CUCTEMHBIMU JUISI OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IINKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSATHUS: HAay4YHBIM (akT, TUIOTE3a, TEOpHUs,
3aKOH, AaHaliu3, CHHTE3, Kilaccudukauus, TMNEePUOAUYHOCTh, HAOIIOJICHUE,
HKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJANOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsjl, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ras, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJTaHEThI, 3BE3/1b1, COJTHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYecKasi peaKIus

[Tepnonnueckuit 3akoH. [lepronnueckas cucteMa XMMHYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUUYECKUX DJIIEMEHTOB IMEPBBIX TPEX MEPUOMAOB, Kajaus, KalblUsid M HX
COCIMHEHUI B COOTBETCTBUM C TMOJIOKEHUEM 3JieMEHTOB B Ilepuommueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTAITUMYECKUX
PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUIMUECKON PEIIETKU U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys u HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIECTB, OTHOCAIIUXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COCIMHEHUM, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuys XuMAYeCKUX peakiuii Mo pa3aIuyHbIM MpU3HAKaM (110 YHCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBOMYy 3(ddekTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUSI XUMUYECKUX JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue 0 cKOpoCcTH XUMHUYECKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusiX. [IoHsTHEe 0 rOMOTeHHBIX U TeTepOreHHBIX
peakuusax. [londarue o karanmse. [loHsTHE O XUMHUYECKOM paBHOBeCUU. DAKTOPBI,
BIIMSAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XHUMHYECKOTO
PaBHOBECHSI.

OKHCITUTETbHO-BOCCTAHOBUTENIFHBIE  PEaKIMM,  JJIGKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHON  pEeaKIuHu. CocraBieHue  ypaBHEHUU



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HCIOJb30BAHUEM  METOJA
AIIEKTPOHHOTO OaJlaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMALMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KartnoHnsl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BHJAMU
XxuMudeckoi cBsizu. CteneHp Auccounanuu. CHUIIbHbIE U CIA0bIE SJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cinoBusi MPOTEKAHUS pPeaKkuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W coOJeil B CBeTE€ MPEACTaBICHUH 00 BIEKTPOJIUTUYECKON
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHSATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB U HEMETauioB (rpaduTa W anmasza), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakluu
OT BO3ACHUCTBUSA pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPOIPOBOJAHOCTH
pPacTBOPOB BEIIECTB, IMpOLECCAa AUCCOLMALMU KHUCIOT, IIEJIOYEH U COJIeH
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEpPHANIOB), IPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIOIIMX ~ NPHU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIACIEHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIHAN
(ropeHue, peakluu Pas3jIoKEHUs], COCIMHEHUS), PAclO3HABAHUE HEOPraHMUYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKIUMHd HAa HOHBI, pEUICHUE
DKCIEPUMEHTAIIBHBIX 3a]1a4.

HemeTtanbl 1 MX cOeIMHEHUA

OOmass xapakrepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XMMHMYECKHE CBOWCTBA Ha MPHUMEPE  XJOpa
(B3aMMOJEUCTBHE C METaJJIaM{, HEMETAJUIaMH, IIEJ0YaMH). XJIOPOBOJIOPO.
ConsHasi KUCIIOTa, XMMHUYECKUE CBOICTBa, MOJy4YeHHUE, NpUMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHu3M 4YeJoBeKa. BakHeWline XJIopuabl U HUX
Hax0JICHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKucieHus. CTpoeHue W (pU3MYECKUe CBOICTBA
IPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJIJIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. Xumuueckue cBoiictBa cepbl. CepoBOAOpOJ, CTpoeHue, (pU3NYECKUue U
XUMHYECKHEe cBOWMCTBA. OKCUABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHast kuciorta, (uU3MUEeCKMe W XUMHUUYECKHME CBOMcTBa (00IIME Kak
OpeICcTaBUTeNsd Kiacca KHCIOT M crneuuduueckue). XUMHUECKHE peakluu,
JeKaliie B OCHOBE IPOMBIIUIEHHOIO CHoco0a MOITy4YeHHUs] CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcIoThl. COMM CEpHOM KUCIOThI, KAYECTBEHHAS PEAKLIMS Ha



cyibdar-uoH. HaxoxnaeHnue cepsl U €€ COEIUHEHHN B MPUPOJE. XHUMHYECKOE
3arpsiI3HEHUE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMHU cepbl (KHCIOTHBIE JOXK[H,
3arps3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILICHUSI.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIIECHUs. A30T, paclpoOCTpaHEHHE B MPUPOJIE,
(du3nueckre U XUuMHYECKUe cBoiicTBa. KpyroBoport azora B npupoje. AMMUaK, ero
(bu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MOJyYeHHe U npuMeHeHue. Coiau aMMOHus,
uX QU3nYecKrue U XUMUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHMCIOTa, €€ MojJydyeHue, (PU3NYECKue U XUMHUYECKUE
cBoiicTBa (0OIlME Kak TMpEeJCTaBUTENS KJlacca KHUCIOT U cHelupuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
ya00peHuil. XuMHU4eCcKoe 3arpsi3HeHNnEe OKPY KaIOLIEH Cpeibl COSMHEHUSIMH a30Ta
(KUCITIOTHBIE MOXAHM, 3arps3HEHHE BO3/ayXa, IMOYBBI U BOAoEéMOB). Docdop,
alyoTponHeie Moaudukanuu dochopa, uUMUECKHEe M XUMUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XUuMUUECKUE CBOMCTRA,
nostyyenue. Mcnonabs3oBanue GpocdaroB B KaUueCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHW  OKHCICHHUS.  YTIEpOoJd,  aJJIOTPOIIHbIE
Moau(pUKalMKM, PACIPOCTPAHEHHE B NpPUPOJE, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJTyYeHHE W TMPHUMEHEHHE. DKOJOTHYECKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a rnobanbHOTO TOTEMJICHUS KJIMMAaTa, MapHUKOBBIN
b dexT. YronbpHas KucaoTra U €€ coiu, ux (GU3NYECKue U XMMHUYECKUE CBOMCTBA,
nojiydyeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIIbCKOM
XO34UCTBE.

[lepBoHaUaNbHBIE MOHATUS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TJIULIEPUH, YKCyCHasl KUCIIOTa).
[IpupogHble HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, HOPHUPOAHBIA ra3, He(dTb),
OPOAYKThl UX mepepaboTku (OE€H3UH), UX POJib B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: )KMpax, OeiKax, yriieBojax — U uxX
polM B JKM3HM YeEJOBEKa. MarepuanbHOE €IWHCTBO OpraHUYECKUX U
HEOPraHUYECKUX COCTUHEHHUIA.

KpeMHuuii, ero Qusnueckue ¢ XHUMHYECKHE CBOMCTBA, MOJYyYCHHE W
npuMmenenue. CoeauHeHus KpeMHusi B mpupojne. OOmue mnpeactaBiieHus 00
okcusie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAHUE B
ObITY, B IIPOMBIIIUICHHOCTU. BakHeline cTpouTeNnbHbIE MaTepHallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobiemMpl 6€30macHOro MCIOJIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa3I[0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEaKIMil Ha XJIOPUIA-UOHBI U HAOII0CHUE TTPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBA
raJoreHOB M HUX COCIWHEHHI (BO3MOXXHO UCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),
O3HAaKOMJIEHME ¢ oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpasilamu ceppl W €€  CcOoequHEHUsSMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOICHHE TIpollecca OOYTIIMBaHUs caxapa Moj JEUCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3yYEHHE XUMHYECKHX CBOMCTB
pa30aBIECHHON CEPHON KUCIIOTHI, MPOBECHNE KAaUeCTBEHHON peaKInu Ha CyIbdart-
WOH W HaOJIOJieHWe TpH3HakKa €€ MPOTeKaHWs, O3HAKOMIIEHHE C (HHU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (HOChHOPHBIX yI0OpEHUH, MOITyUYEHHE,
coOupaHue, pacrno3HaBaHUE U W3yYCHUE CBOMCTB aMMHaKa, MPOBEJACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHMS U (pochaT-uoH U U3ydeHHUE MPU3HAKOB
UX TIPOTEKAHUs, B3ANMOICCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHUE Mozenein
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydyeHUE, COOMpAHUE, PACTIO3HABAHUE U U3YyUYEHUE
CBOICTB YTJICKMCIIOTO Ta3a, MPOBE/IEHNE KaYeCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYEHHE TMPU3HAKOB HUX MPOTEKAaHMS, O3HAKOMIIEHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4 o TeMe «BaxkHenme HeMeTallIbl U UX COCIUHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Illepuomnueckon cucreMe XUMHYECKUX 3neMeHToB [[. U.
MenpeneeBa u crpoeHus atoMoB. CTpoeHue MeTtauioB. MeTtauinyeckas CBS3b U
METAJUIMYECKAST ~ KPUCTAUIMYECKAss  PEIETKA.  JJNEKTPOXUMUYECKUH  pAl
HanpspKeHU MeTaiuioB. U3NYecKue U XMMUYECKHUE CBOKCTBA MeTaiioB. OOmue
CrocoObl TIONTydeHUs: MeTauioB. [loHsTHE O KOppO3WHM METAIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTYH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIICHHOCTH.

[Ilenounsie MeTambl: nonoxkeHue B [lepuoanyeckon cucreMe XMMHUYECKHUX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHUE HMX aTOMOB, HAaXOXKJICHUE B MPUPOJE.
®duznyeckre ¥ XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbI U



TUJIPOKCUABI HATpusi W Kanud. lIpuMeHeHHe WIEIOYHBIX METAUIOB M HUX
COEIUHECHUMN.

[Ilenoyno3eMenbHbIE METAJUIBI MAarHUM W KaJbLUUW: TIOJIOKEHUE B
[Tepuognueckoit cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B NpUpojie. PU3nuecKue 1 XMMUYECKHE CBOMCTBA MarHusl
U Kanblius. BaxuHelmue coequHeHHs Kalblus (OKCUI, THUAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmnomMuHUN: nosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX SJIEMEHTOB
. N. MenneneeBa, CTpoeHHME aroma, HaxOxJcHHE B Ipupoae. Pusnueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AMQOTEpHBbIE CBOWCTBA OKCHJIa U THAPOKCUIA
AJTIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpOE€HHE aToOMa, HAXOXKJIEHUE B npupoac. Pusnmyeckue Hu
XUMHUYECKHE CBOMCTBA xkene3a. OKcubl, ruapokcu bl U coiu xenesa (1) u sxenesa
(IIT), ux coctaB, CBOMCTBA U MOJYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oOpasllaMu METaJUIOB U CIUIABOB, MX (PU3NYECKUMHU
CBOICTBAMH, M3yUYE€HHUE  PE3YyJbTaTOB KOPPO3UU  METAIOB  (BO3MOYXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KaJlblIUd W HATpUsl C BOJOM (BO3MOXKHO HCHOJB30BAHUE BHJIEOMATEPHAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOW BOJIBI, MPOLIECCA TOPEHUS KEe3a B KUCIOPOIE
(BO3MOKHO  HCHOJIb30BAHWE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQ4EeCTBEHHBIX PEAaKIMi HAa WOHBI: MarHus, KaJbLHs, AJIIOMUHUS, [IUHKA, JKEJe3a
(IT) u xene3za (I11), meau (I1), HaGmroAEHNE U OMKMCAHWE MIPOIIECCOB OKPAITUBAHUS
MJJaMEHH WOHaMU HATpus, Kalus M Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUAA ATFOMUHUS
Y TUJIPOKCHUJA IMHKA, PELICHHE DKCIIEPUMEHTAIIBHBIX 3aJ1a4 110 TeMe «BakHenmue
METaJUIBI U UX COCTUHECHUSY.

XumMus M OKpyKA0OLIadA cpeaa

BemectBa u marepuanbl B IOBCEIHEBHOM »KM3HM YeJOBeKa. besomacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakiuii B ObITy. [lepBas momoiipb npu
XMMHUYECKUX 05KOraX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroueh cpeinl (MpeaenabHasl I0IyCcTUMas
KOHIIeHTpalus BeuiecTs, nainee — [1/IK). Ponb xumuun B pemieHnn 3KOJI0THYECKUX
npooieMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIIaBBI METAJUIOB, MOJMMEPHBIE
MaTepualbl).

Meoscnpeomemmnuie céasu



Peanuzammsi MEXIpEeAMETHBIX CBS3CH INMPU HM3YYCHUH XUMHUU B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 WCIOJIb30BAaHUE KaK OOIMMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TIOHATHH, SIBJISIOMUXCS CUCTEMHBIMH JIJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC IMOHATHSA: HAy4YHBIH (PakT, TUIMOTE3a, 3aKOH,
TEOpHsl, aHadu3, CHHTE3, KIaCCH(PUKAIM, TEePUOANIHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJCIMPOBAHNE, W3MEPEHHE, MOJeb, SBICHHUE, ITAPHUKOBBIN
3¢ (DHEKT, TEXHOJIOTHS, MATEPUATIBL.

duznka: marepusi, aTroM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIH],
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJIYITPOBOJTHUKY,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIICCTBO, TENIO, OOBEM,
arperaTHoe COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTh, KPUCTAJUTHUECKAs
peméTka, CIiaBbl, (PU3NYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUECKOE
MPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocuHTe3, npIxanwe, Omocdepa, IKOCHCTEMA, MHUHEPATbLHBIE
yAOOPEHUS, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHBIE TOPOJIBHI,
M0JIE3HbIE HUCKOIAeMblIe, TOTUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHNHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTHUralOTCs B XO0J€ OOy4YeHHMs XUMHUU B €JMHCTBE YYEOHOW U
BOCITUTATEIHLHON JACSATEIBHOCTA B COOTBETCTBUU C TPATUITMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH U JIYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TPHHSTHIMU B
oOIIIeCTBE TMpaBUJaMd W HOPMaMHU IIOBEJCHUS M CIOCOOCTBYIOT IpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMAIIA3AIIN 00yJarOIIHXCA.

JIndHOCTHBIE ~ PE3yJIbTaThl ~ OTPAXKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCSI CHCTEMOW TO3WTHMBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
pacUIMpEeHHE OMbITa IEATEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YaCTHU:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

IIEHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HUCTOPHUECKOMY
W HAy4YHOMY HACJICIUI0, TIOHMMAHWS 3HAYEHUS XUMUYECKOW HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HHGOpPMAIHEH O
NIEPEIOBBIX JOCTHKEHHUSIX W OTKPBITUSX MHPOBOH M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpa:KaaHCKOro0 BOCIIUTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOPMax MW TMpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHWH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIEAOBATENbCKOM, TBOPYECKOM W APYrMxX  BHAAX
JeSTeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOH MAEATEIHbHOCTH TpH
BBITIOJITHGHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1ad, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YICOHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHIMAHUIO
W B3aUMOIIOMOIIM B TIpollecce OTOW Yy4eOHOM [eATeTbHOCTH, TOTOBHOCTH
OLICHWBAaTh CBOE TIOBEJEHUE H TIIOCTYNKH CBOMX TOBapHUINEd C TO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIECICTBHI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUA:

MHUPOBO33PEHYECKHE TIPEJICTABIICHUS O BEIIECTBE M XWMHUYECKOW DPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKH M COCTaBIISIONINC
OCHOBY JUII TTIOHUMAaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHs TMPUPOIBI, B3aWMMOCBS3SX YEJIOBEKa C
MIPUPOTHON CPEAOH, O POJIM XUMUH B TTIO3HAHUU dTUX 3aKOHOMEPHOCTEH;

MO3HABATEIILHBIE MOTHUBHI, HANPABJICHHBIC HA MOJTYYEHUE HOBBIX 3HAHWM 10
XUMHUH, HEOOXOJUMBIC NJII OOBSCHEHHS HAOJI0JIaeMbIX IPOIECCOB M SIBJICHUH,
NO03HABATEIbHON, MH(POPMAIMOHHON W YHUTATEIhCKON KYJIBTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH pabOThl C Yy4YEOHBIMH TEKCTaMH, CIPaBOYHOMN



JUTEpPaTypou, JOCTYNMHBIMH TEXHUYECKUMU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO W TIO3HAHUIO, JHO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIIbCKOM
JEATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJIECHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHUE IICHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 30POBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCIEIACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEeHHUS ),
HEOOXOJIMMOCTH  COONIOJICHUsS] MpaBuid 0€30MacHOCTH Tpu  oOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HMU;

S) Tpya10BOIr0 BOCIIUTAHMSI:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEeHUIO MPOQECCUil U Tpyia pa3inyHOro PoJa,
YBOKECHUE K TPYJy U pe3yjbTaraMm TPYJIOBOH JEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE NPUMEHEHHUS NPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBIN BHIOOP
WHMBUTYyJIbHOW TPACKTOPUHU MPOAOIKEHUS 00pa30BaHUs C YIETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH,
yCIemHon mpodecCuoHaNbHON IeITSIIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHUH,
TOTOBHOCTH a/IallTUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) PK0JIOrHYeCKOro BOCIIUTAHUS

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIICHUE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMaHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UYECKOMY U TICUXMYECKOMY 370POBbIO, OCO3HAHWE IIEHHOCTU COOJIIOJACHUS
npaBuiI 0€30MMaCHOTO MTOBEJCHUS MIPH pabOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUsX,
YIPOXKAIOIIKNX 3J0POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH NMPUMEHSATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMUHU, IS
pelieHust 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEeH MIPUPOJTHON CPEAO, JJIsI TIOBBIIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphbl, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTUUECKUX TMPOOJEM M MyTed UX PEelICHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COMAIIBHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocrtaBe wMeTanmpeAMETHBIX pE3yJbTATOB BBIJACISAIOT 3HAUYUMBIC IS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHUs,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax W MO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPeIMETOB (GOPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM



HAay4YHOUW KapTHHE MHUpa, U YHUBEpCaAIbHbIC YueOHbIE JeCTBUS (ITO3HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE obOecmeunBaroT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO ydeOHOMU
JIeATSIILHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUSA

ba3oBble JJoruyeckue AeMCTBUA:

YMEHUS HCMOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHUMN: PACKPBHIBATH CMBICT XUMUYECKUX MOHSATUN (BBIACISTH UX XapaKTEPHbIC
MPU3HAKW, YCTAHABJIMBATh B3aWMOCBSI3b C JAPYTMMHU IOHSTHSMH), HCIIOIL30BATh
MOHSATHUS JJIs1 OOBSICHEHUS OTJIETbHBIX (PAaKTOB U SIBJICHHUH, BBIOUPATh OCHOBAHUSI U
KpUTEpUH JUISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIMBATh TMPUINHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHHSI,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHBIC, ACAyKTUBHbBIC, TI0 aHAJIOTHUH),
JIeJAaTh BBIBOJBI U 3aKIOUCHUS;

YMEHHE TPUMEHSATH B TIPOIECCEe TMO3HAHUS TOHATUA (TpeAMETHhIE |
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBbIBATh MMHUPOKO IMPUMEHSIEMbIC B XMMHUU MOJICIbHBIC TIPSACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON PeakIy — MPH PEIICHUH y4eOHO-ITO3HABATEIbHBIX 3aJ1ad, ¢ YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISIBISATh U XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJCTBEHHBIE CBSI3M U
MIPOTHUBOPEUHS B U3yUaEMbIX MPOLIECCaX U SBJICHUSIX.

Ba3oBble ncciienoBarejbcKkye 1eMCTBUSA:

YMEHHUE MCIOJIb30BaATh IOCTABJICHHBIE BOMPOCHI B KAaYECTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI T (POPMUPOBAHUS THUIOTE3BI 10
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NPUOOpPETEHUE OIbITa 10 TUIAHUPOBAHWIO, OPraHU3AMU M TIPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, GopMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIATh OTUET
O TIPOJIeNIaHHOM paboTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJIsIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJEp)KaHUs, CIPaBOYHbIE
nmocobusi, pecypchl MHTepHeTa), KPUTHUYECKH OIICHHUBATh IIPOTHBOPECUYHMBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE MPUMEHATh Pa3Iu4Hble METOABl U 3alpOChl MPU MOUCKE U OTOOpe
uHGOpMAIlMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX MJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 ONpPENeIEHHOIO THUIA, MPUOOPETEHHE OIbITa B
o0lacTh  MCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOTO MUCIOJb30BAHUS PA3TMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATH ONTUMANBbHYIO (POpMY MpeACTaBICHUs HH(DOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d HECIOKHBIMU CXEMaMH, JHarpaMmMaMu,
apyrumu popmamu rpaduKu U UX KOMOWHAIUSIMU;

yMEHHE HCIOJIb30BaTh M AaHAJU3UPOBAaTh B Ipolecce Yy4eOHOHl u
UCCIIEIOBATEIbCKON J1€ATENbHOCTH UHPOPMALMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTa HA COCTOSHHME OKPY>KAIOLIEH NpUPOIHON
CpEeIBlL.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUS:

YMEHHS 3ajJlaBaTh BOIPOCHI (B XOJ¢ Juajgora W (WJIM) JIUCKYCCHH) TIO
CyllecTBy  oOcykaaemMoill  TeMbl, (POPMYJIHpPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTENBHO BBIITOJIHEHMS MPEI0KEHHOM 3a1a4H;

YMEHUs  NPEJICTaBIATh  MOJYyYEHHbIE  pEe3yJbTaTbl  ITO3HABATEIbHOU
NESATEIbHOCTY B YCTHBIX UM IHCBMEHHBIX TEKCTax; JelaTh IPE3CHTALUI0
pe3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEepUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOIO ITPOEKTA);

yMEHUs y4eOHOro COTpYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  MNpPU  PELIECHUU
BO3HUKAIOIIKMX MPoOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIIACOBAHUS
no3unuil (00CyXeHuss, OOMEH MHEHMSIMHM, «MO3TOBBIE LITYPMbI», KOOPIUHALUSA
COBMECTHBIX JEWUCTBUM, ONPEHAECICHUE KPUTEPUEB IO OLECHKE KayvecTBa
BBIIIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHBIe YHHBepCaJbHbIEe y4eOHbIe AelicTBHS:

YMEHUE CaMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeNbHOCTh, BIOUPAaTh Hanbosee 3(pPeKTUBHBIE CITOCOOBI pelieHusl YYeOHbIX U
MO3HABATENbHBIX 33/7a4, CaMOCTOSITEIbHO COCTABJISATh WJIH KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJTyYEHHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLIEHUBAaTh COOTBETCTBUE IOJIy4YEHHOI'O pE3yJibTaTa 3asBJICHHOW LI€NU, YMEHHE
UCIOJIb30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B YCJIOBUU 3aJJaHUH.

IMPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pPE3yJbTAaTOB IO OCBOCHHUIO 0053aTeIbHOrO
COJEpKaHUs, YCTAaHOBJIEHHOTO JaHHOW (QeaepanbHOM paboueil nporpamMmon,
BBIICJIAIOT: OCBOCHHBbIE OOYYaIOIIMMHUCS HAy4YHbIE€ 3HAHUSA, YMEHUS U CIIOCOObI



nedcTBul, crnenuduueckue i1 OpeAMETHOM  obnactu  «XUMHUS», BUJBI
JNEATENbHOCTH IO  TOJYYEHWI0 HOBOTO  3HAaHWS, €ro  HHTEPIPETALNH,
peo0pa3oBaHUIO0 U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX CUTYaIlUsX.

K xoniy oOydenus B 8 kj1acce npeMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpO/HAst M HEOAHOPOHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JI0JIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAaHHE, COJIb, JICKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KIacCU(UKAIUS PEaKIUid: pEeaKiuu
COCMHEHUS, PEAKLMUU PA3JIOKECHUSA, PEAKLIUU 3aMEIICHUS, PEaKIUU
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A (EKT peakium,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aTroMma, aToOMHas OpOUTallb, PaJANYC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS W HEMNOJISIpHAs KOBAJCHTHAs CBS3b,
VWOHHAs CBS3b, UOH, KATUOH, aHHOH, PACTBOp, MACCOBAs JOJISl BELIECTBA
(mporeHTHasE KOHILIEHTpAIKsi) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX NIOHATHUH U
OPUMEHSTH 3TH NOHATHUS MPY ONMCAHUM BELIECTB U X MPEBPALLICHUI;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBiieHHs (popmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKUCJEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIC)KHOCTh BELIECTB K ONPEACIEHHOMY KIJIACCY COEAUHEHUM I10
dbopmynam, BHUJ XUMHUYECKONW CBs3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSIX;

e packpeiBaTh cMbIcia Ilepuonnueckoro 3akona JI. W. Menzaeneena:
JEMOHCTPUPOBATH IMOHUMAHUE TNIEPUOJUUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHHUSI MaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOraapo;

e ONHUCHIBATH W XapakTepuszoBaTh TaOMMuHYIO ¢opmy I[lepuomnueckoit
CUCTEMBbl XMMHMYECKHMX OJJIEMEHTOB: pa3jauyaTh [OHATHS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)», manbsie u
OOJIbIlINE TEPUOMBI, COOTHOCUTH OOO3HAUEHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuognueckas cuctemMa XuMmudeckux diaemeHToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMUYECKHUX JIEMEHTOB (COCTaB M 3apsij sijipa, 00Ilee YUCIO dIEKTPOHOB
U pacrpeesieHUue UX Mo JIEKTPOHHBIM CIOSIM);

KJIaCCU(PHUIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY W COCTaBy YYAaCTBYIOUIMX B PEAKIUH
BEILECTB, N0 TEIIOBOMY 3D PekTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIKIas OMUCAHUE TTPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM IIPOTEKAHUS XHWMHYECKHUX IPEBPALLICHUI B
Pa3INYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 (dopmyse
COEIMHEHNS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUu;

MIPUMEHSTh OCHOBHBIE OIEpAlMM MBICIUTEIBHON NEATeIbHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, 0000IEHHEe, CHCTeMaTH3aIlIo, KIacCH(pHUKAIUIO,
BBISIBIICHUE IPUYMHHO-CIEACTBEHHBIX CBSI3€d — NI U3Yy4YEHUS CBOIICTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMAbI
NO3HAHUs — HaOIOJEHHE, M3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBII U MBICIEHHBIN);

CIEN0BAaTh  IpaBWJaM  MOJIb30BaHUS  XUMHYECKOW  MOCYJAOM |
nabopaTopHBIM 000pY/JIOBaHMEM, a TAaKXKe TMpaBUIaM OOpalIeHHs C
BEILIECTBAMU B COOTBETCTBHUM C HWHCTPYKUMSMU 110 BBINOJHEHHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOpOJa ¥ KHCJIOPOJA), TPHUTOTOBJICHHUIO
pPacTBOPOB C OMNPEACIEHHON MAacCOBOW JIOJIEM PacTBOPEHHOIO BENIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIIOT C MOMOIIBI0O UHIUKATOPOB
(makmyc, heHondranent, METUIOPAHK U JPYTHUE).

K koHIy oOydenus B 9 kj1acce npeIMETHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJHKHBI OTPaXKkaTh C(OPMUPOBAHHOCTH Y 00yUaIOIIUXCSI YMEHUI:

pPacKpbIBaThb CMBICI OCHOBHBIX XWUMHMUYECKUX NOHATHN: XHMHUYECKHU
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHUOH, IPOCTOE BELIECTBO,
CJI0KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEINEHb
OKHUCJIEHUS, XUMUYECKasl peaKlusi, XUMUYECKas CBA3b, TEIIOBOU 3P (DeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HERJIEKTPOJIMUTBI, JJIEKTPOJIUTHYECKAS] JUCCOLMALMS, PEAKUUH HOHHOIO
oOMeHa, Karauu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble U



HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEIb, OKUCIEHHE U  BOCCTAaHOBJICHUE,
aJIOTponus, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METaJNIMYecKas), KpUCTauIMueckasi pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JAOMyCTUMas
koHuenTpanus [1JIK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MIPUMEHSIThH 3TU NOHSATHUS MPU OMKMCAHUU BEILECTB U UX MPEBPAILICHU;
UCIIOJIb30BAaTh XUMUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHHUS (OPMYJT
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

OMPENIEIATh BaJICHTHOCTb U CTENEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
OmpeNeIEHHOMY KJIacCy CO€IMHEHUH 1o (opmyiiaM, BUJ XHUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WMOHHAsA, MeETaJUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbici Ilepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepU30BaTh
tabnuunyio (opmy Ilepuoandeckoil cuUCTeMbl XMMHYECKHUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynna (A-rpynma)» M «noOodyHas
noarpynma (b-rpymnma)», mambie u OOJbIIHE MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCA B IEPUOAUYCCKONW TabiuIe, C
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJICKTPOHOB U
pacmpeneneHue WX TI0 DBJEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJIIMHEHUU B
npeaenax MaJibIX NEPUOJIOB U IJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, TIO0 TEIJIOBOMY 3G (DEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHUS
XUMHYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME W crenuduueckrue XUMHYECKHUE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOATBEPXKAasl OIMKMCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIIUl;

COCTaBJISITb YPABHEHUS JJEKTPOIUTUYECKOW JTUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, MOJIHBIE U COKPAILEHHBIC YPABHEHHUS PEAKLIU MOHHOTO



oOMEHa, ypaBHEHHUS pEaKIUi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3M MEK/y BEIICCTBAMH PA3TMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;
MIPOTHO3WPOBATh CBOKMCTBA BEHISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO H MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOW PEaKIINH;

coOmoaTh  MpaBWia  MOJB30BAHHUS ~ XHUMHYECKOW  TOCYIOM |
nabopaToOpHBIM  00OpYyJOBaHHMEM, a TaKXKe IMpaBuUjia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIHUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJYYCHHUIO W COOMPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YTJIIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMH,  TOJTBEPKIAIOIINE  KAYECTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OpOMUJ-,
noaua-, kKapOonart-, docdar-, cunHmkar-, cyiabdar-, THAPOKCHUI-HUOHBHI,
KaTUOHbI aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaxX HEOPTAaHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMN MBICTUTEIHHONU NEATCITLHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTH3aIluI0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJIi M3y4EHUsS CBOMCTB BEILECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOAbl IO3HAHUS —
HaOIOZICHNE, M3MEpPEHUEe, MOJCIHPOBAHUE, SKCICPUMEHT (peajbHbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsn4yecTBo yacos
Ne HaumenoBanue pa3iesioB u duekTpoHHbIe (LM pPOBbLIE)
KonTtposbHbie IpakTHyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC PECypPChI
padoThI padoThI
Pasnea 1. [leppoHayanbHble XUMHYECKHE IOHATHS
XuMHs — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubmmoreka [JOK

' MPAKTUYECKOM IESITETbHOCTH https://m.edsoo.ru/7f41837¢c

YeJIoBeKa

12 BemrecTBa 1 XUMHUUYECKHE 15 1 bubnuoreka [JOK

’ peakimu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Paznen 2. BaxHeiilme npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
1 Boznyx. Kucnopon. Ilonstue 6 bu6muoreka [{IOK

) 00 OKCUIax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstre o kucimorax 2 1 bubmuoreka [{IOK

' U COAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6nunoreka [JOK

’ OCHOBaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE K1acChl 11 | 1 bubnuotexa [JOK

’ HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no pazaeny 30

Paznen 3. Ilepuoanyecknii 3axkon u [lepuoanyeckas cucrema xumuueckux iemenToB JI. U. MenneneeBa. CTpoeHue aToMoOB.

Xumuueckas cBsizb. OKHCJIUTEILHO-BOCCTAHOBHUTEIbHbIE peaknumn



[Tepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema

3.1
XUMHUYECKUX 31eMeHTOB /JI. .
MenpneneeBa. CTpoeHue atoma
XHUMHYECKas CBA3b.

3.2 OKHUCIINTEIIHFHO-

BOCCTAaHOBUTCIIbHBIC PCAKITNUN

Hroro no paszueny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne n/m P Kontpoabnble IIpakTuueckue (witcpp )
NPOrpamMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThbI
pecypchbl
Paspnen 1. BemecTBo 1 XUuMH4YeCKHE peaKUH
11 [ToBTOpEHME M yriyOJIeHHE 3HAHUI 5 1 bu6muoreka [IOK
’ OCHOBHBIX Pa3/IeJIoB Kypca 8 kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
) peakiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOIUTHYECKAs JUCCOLIMALIHS. 2 | | bubnuoreka [IOK
' XHUMHYECKUE PEAKLIUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pazgen 2. HemeTa/sIbI M HX COeTUHEHU ST
1 OO0m1as XxapakTepruCcTUKa XUMHIECKUX 4 1 bu6nuoreka [IOK
’ aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO6mas xapakTepuCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmorexa [OK
' PYTIB- &P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepruCTUKa XUMHUECKUX
2.3 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' py ' ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mmas XxapakTepuCTHKa XUMUIECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 bubmmorexa [JOK
’ . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCTMHECHUS
Hroro no paszneny 25



Pa3zgea 3. MeTaaibl M HX COeIUHEHUS

. bu6mmoreka [IOK
3.1 Obmme cBoicTBa METAIIOR 4 https://m.edsoo.ru/7f41a636
but6mmoreka [{OK
2 B 7| 1
3 aXKHEUIIIe MeTaJUIbl U UX COeAUHEHUS 6 hitps://m.cdsoo.ru/Tf41a636
Hroro no pazaeny 20
Pa3nen 4. Xumus u okpy»kaonias cpeaa
4.1 BemiecTBa 1 MaTepHabl B XKU3HH YeJI0BEKa 3 bubmmorexa TIOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
Pe3epBHOE BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68






IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos DJIEKTPOHHBIE
Ne Hara uudgposbie
Tema ypoka Kontpoasnubsie IIpakTnyeckue
n/n Bcero H3y4YeHUS o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcbl
[Tpenmer xumuu. Ponp XuMuu B KU3HU | bubnmorexa [IOK
gesoBeKa. Tena u BemecTsa 04.09.2026 = https://m.edsoo.ru/ff0d210c
[TonsiTve 0 MeTO/IaX MO3HAHUA B | bubmuorexa [JOK
XUMHH 07.09.2026  https://m.edsoo.ru/ff0d227¢
[TpaxTuueckas padota Ne 1 «IIpaBuiia
paboThI B 1a00paTOpUU U IPUEMBI | | bubnnorexa [HOK
oOparteHus ¢ 1abopaTOPHBIM 11.09.2026  https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
Yucteie BemecTBa U cMecH. CIrocoObl | bubmuorexa [JOK
paszeieHus: cMecen 14.09.2026  https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe 1 0 bubmmorexa [IOK
a . PHMEP 18.09.2026  https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COMM)»
ATOMBI I MOJICKYJTBI 1 bubmorexa HOK
Y 21.09.2026  https://m.edsoo.ru/ff0d2a6¢
XuUMHYECKUe 3JIEMEHTHI. 3HAKH | bu6mmorexa [JOK
(CUMBOJIBI) XUMUYECKUX IIEMEHTOB 25.09.2026  https://m.edsoo.ru/ff0d2be8
[IpocTeie U ClOKHBIE BEMIECTBA 1 bubmmorera [JOK
P B 28.09.2026  https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmorexa HOK
P VA 02.10.2026  https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BCIICCTB.

10 Xumuueckast popmyna. BaneHTHOCTb bubnrorexa LIOK
pyJa. 05.10.2026  https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHMUYECKHUX JIEMEHTOB
1 OTHOCUTENBHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca 09.10.2026  https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10719 XHMHYECKOTO bu6muorexa [JOK
SJIEMEHTA B COEIUHECHNUU 12.10.2026  https://m.edsoo.ru/ff0d350¢
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MognspHas macca 16.10.2026  https://m.edsoo.ru/ff0d5230
14 dusndecKrue 1 XUMUYECKHE SIBICHUS. bu6mmorexa [JOK
XuMuyeckas peakius 19.10.2026  https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haku U ycia0BUs IPOTEKAHUS bub6mmorexa [IOK
XUMUYECKHUX PEaKIUN 23.10.2026  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MaCChl BEUIECTB. bubnmnorexa [JOK
XHWMHUYECKUE YPABHEHUS 06.11.2026  https://m.edsoo.ru/ff0d3b88
Boruncnenus konuuecTa, Macchl
17 BEIIECTBA [0 YPAaBHEHUSIM XUMUYECKUX brbmmorexa [TOK
n . P 09.11.2026  https://m.edsoo.ru/ff0d5708
peaxiuit
Krnaccudukanus XMMAYECKAX PEeaKIIHi
18 (coemuHeHus, pa3IoKCHH bubmmorexa [IOK
g > P ’ 13.11.2026  https://m.edsoo.ru/ff0d3f34
3aMeIIeHHsI, 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneAUuCT. O000IIeHHE 1 bubmmorexa LIOK
I AHCT. IEI 16.11.2026  https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alys 3HaHUH
20 Kontponbnas padota Nel o teme bubnuoreka [IOK
«BemiecTBa U XUMHUYECKHE PEAKLII 20.11.2026  https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecsk razos. Cocrtas bubnnoreka [IOK
Bo3nyxa. Kucnopon — snemeHT u 23.11.2026  https://m.edsoo.ru/ff0d448e



22

23

24

25

26

27

28

29

30

31

IMPOCTOC BCUICCTBO. O30H

Du3nYeCcKre U XMMUYECKUE CBOMCTBA
KHCIIOPOJa (peaKIuy OKUCIICHHS,
ropenue). [TorsTue 006 oxcuaax

Cnoco0bl MoTy4YeHus: KUCIOPo/ia B
71a00paTOpUX ¥ IPOMBIIIUIEHHOCTH.
[Ipumenenue kucaopoaa

TennoBoii 3¢ ekt xumuueckoit
peaKIuu, IOHITHE O
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U
DHJIOTEPMHYECKHIX PEaKIUIX

TomnuBo (HedTh, yroib U METaH).
3arpsizHeHUE BO3/1yXa, CIIOCOOHI €T0o
MpeI0TBPALICHUS

[TpakTiueckast pabota Ne 3 o teme
«ITonmy4yenue u coOupaHue KUCIopoaa,
M3YYEHUE €r0 CBOMCTB»

Bonopoa — anemMeHT u npocrtoe
BeecTBO. Haxoxnenue B npupoze
duznyeckre 1 XUMHUUECKHE CBOIICTBA
Bozopoaa. [I[pumenenne Bogopoaa

IlousaTHe 0 KUCI0TaX U COJIAX

CriocoObI MOTy4eHHs BOAOPOJIa B
nabopaTopuu

[TpakTideckast padota Ne 4 o Teme
«[Tomy4yenne u coOupanue BOAOPO/Ia,
W3YYCHHUE €r0 CBOMCTBY»

27.11.2026

30.11.2026

04.12.2026

07.12.2026

11.12.2026

14.12.2026

18.12.2026

21.12.2026

25.12.2026

28.12.2026

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4614

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d497a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6muoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4{42
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37

38

39

40

41

42

MoutsipHbIii 00BEM Ta30B. 3aKOH
ABoraapo

Brruncinenus o0bEMa, KOITUUECTBA
BEIIIECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA I 00BEMY

Brruucnesus 006EMOB ra3oB O
YPaBHEHHUIO PEAKIIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOLIIEHUI ra30B

duznyeckre U XUMUYECKHE CBOUCTBA
BOJBI

CocraB ocHoBauuii. [Toustue 00
WHJUKAaTOpax

Bona kak pactBoputens. HacbieHHbie
Y HEHACBIIIIEHHbIE PACTBOPHI.
MaccoBas 1071 BelllecTBa B pacTBOpe

[TpakTuueckas padora Ne 5 o Teme
«IIpuroroBiieHrEe paCTBOPOB C
onpeaeneHHON MacCOBOM 10en
pPacTBOPEHHOTO BEMIECTBA»

Konrponsnas padora Ne2 o treme
«Kucnopoa. Bogopoxn. Boga»
Oxkcuppl: cocTaB, kiaccupuKanus,
HOMEHKJIaTypa

[Tonydyenue u XuMHU4YECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
OKCHIIOB

OcHOBaHUs: COCTaB, KJIaCCH(PUKAIIHS,
HOMEHKJIaTypa

11.01.2026

15.01.2026

18.01.2027

22.01.2027

25.01.2027

29.01.2027

26.01.2026

01.02.2027

05.02.2027

08.02.2027

12.02.2027

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d542e

Bbu6morexa [JOK
https://m.edsoo.ru/ff0d55a0

bu6nuorexa [JOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d587a

bubmnoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubmnoreka [IOK
https://m.edsoo.ru/ff0d5b40

bubmnoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6muoreka [JOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d664e

bu6mmnorexa [JOK
https://m.edsoo.ru/ff0d67ca
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50
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52

53

[Tonydyenue u XuMHU4YECKHE CBOMCTBA
OCHOBaHUH

Kucnotsl: coctas, knaccuduxarus,
HOMEHKJIaTypa

[Tonydyenue u XuMHU4YECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIATYpa,
CIOCOOBI TOTYUYEHUS, XUMUIECKHE
CBOMCTBA

[TpakTrueckas paborta Ne 6. Pemenue
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe
«OCHOBHBIE KJIACCHI HEOPTraHUYECKUX
COCIMHECHUI»

I'eneTmueckas CBSI3b MCXKIY KiiacCaMun
HCOPTaHUYCCKUX CO€IUHEHUI

O0001eHHE U CUCTEMATU3ALIUS
3HAHUU

Konrponsnas padora Ne3 o teme
"OCHOBHBIE KJIACChI HEOPTaHUYECKUX
coenuHeHM"

ITepBbie TOMBITKY KIacCUPUKAITTN
XAMHUYECKHX dJIeMeHTOB. IToHsATHE O
rpynmnax CXoIHBIX dJIEMEHTOB
[lepuoanueckuii 3aK0H U
[leproanueckas cucTeMa XUMHUYECKUX
snementoB JI. 1. MenaeneeBa

Ilepuonpl, rpynmnsl, HOATPYIIIIBI

15.02.2027

19.02.2027

22.02.2027

26.02.2027

01.03.2027

05.03.2027

12.03.2027

15.03.2027

19.03.2027

22.03.2027

26.03.2027

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubmnoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubmuoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmorekxa [JOK
https://m.edsoo.ru/00ad9474

bubmnoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9a50

bu6muoreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6nmoreka [JOK
https://m.edsoo.ru/00ad9ela

bu6mmorekxa [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [JOK
https://m.edsoo.ru/00ada52¢c

bu6mmnorexa [JOK
https://m.edsoo.ru/00ada52c




CTpOCHI/Ie atromoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

>4 anep. M3oromnsl 05.04.2027  https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
. bubmuoreka [JOK
55 aToMOB 3JieMeHTOB [leproanueckoit
09.04.2027  https://m.edsoo.ru/00ada6be
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bu6mmoreka [IOK
[Tepuoanueckoii cucreme /1. U. 12.04.2027  https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHA HayKH W npaktuku. J[. 1. bubnuoreka [IOK
MenneneeB — y4€HbIHN, IEAror u 16.04.2027  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPULIATETLHOCTH ATOMOB bubmmorexa [JOK
XUMHYECKHUX DJIEMECHTOB 19.04.2027  https://m.edsoo.ru/00adaab8
59 HNonnast xumuueckas CBsi3b bubmorera [JOK
23.04.2027  https://m.edsoo.ru/00adac34
60 KoBasieHTHas noisipHas XUMU4YECKas bubmmorexa [JOK
CBSI3b 26.04.2027  https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HemonsipHash XUMHYECKast bubnmorexa [JOK
CBSI3b 30.04.2027  https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneH okuCICHHS 07.05.2027  https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu 14.05.2027  https://m.edsoo.ru/00adb076
64 OKHUCIUTETN U BOCCTAHOBUTEIIH bubmotera [IOK
17.05.2027  https://m.edsoo.ru/00adb076
65 Kontponbhas pabota Ne4 o teme bubnmorexa [JOK



«Crtpoenue atoma. XuUMHYECKast

CBSI3bY»

66 Peseprubiil ypok. O60011eHIE U
cucTeMaTH3aIus 3HaHuH

67 Peseprublit ypok. O000mIeHNE U
cucTeMaTH3aIys 3HaHUM

63 PesepBHblit ypok. O60011eHNE U

CUCTEMAaTU3alus 3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

21.05.2027

24.05.2027

https://m.edso0.ru/00adb486

bubmnoreka [IOK
https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6




9 KUIIACC

KonunuyectBo yacos DJIEKTPOHHBIE
Ne Mara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3yYeHHUs oOpa3oBaTeJibHbIE
padoThbI padoThbI
pecypcsl
Ilepnoarueckuit 3aKoH.
[Iepnoanueckas cucrema | bubnnorexa [HOK
XUMHUYECKUX 3eMeHToB Jl. U. 04.09.2026  https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuoreka [JOK
CBOMCTB XUMUYECKUX IJIEMEHTOB 1

07.09.2026  https://m.edsoo.ru/00adb6b6

IIEPBBIX TPEX MEPUOI0OB

Knaccudukanus u HOMEHKIATypa | bu6nmoreka [JOK
HEOPraHWYECKUX BELIECTB 11.09.2026  https://m.edsoo.ru/00adb7e2
Bubpl XUMUYECKOM CBSI3U U TUTIBI | bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK 14.09.2026  https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel no teme
«IToBTOpeHue u yrimyOaeHue 3HaHH 1 1
P Yy 18.09.2026

OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
Krnaccudukanus XuMHIecKux | bu6muoreka [JOK
peaKuurii MO Pa3IMYHbIM MPU3HAKAM 21.09.2026  https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

eakiuu. [IoHATHE O TOMOTEHHBIX U 1 bubmmorexa [TOK
Peaititii. 25.09.2026  https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIHSIX
[TonsTHE O XUMHYECKOM PAaBHOBECHH.

bubnnoreka [IOK

@DaKTOpHbI, BIUSIOLINE HA CKOPOCTh 1

28.09.2026  https://m.edsoo.ru/00adc28c

XUMHYECKOMN pCaKkuu U IMOJIOKECHUC



10

11

12

13

14

15

16

17

18

XUMHUYICCKOT'O paBHOBCCHA

OKHUCIINTETFHO-BOCCTAHOBUTEIIEHBIC
peakiuu

Teopus 31EKTPOIUTUYECKON
muccorpanuy. CuibHbIC U crlaOble
3JIEKTPOJIUTHI

HNonnble ypaBHEHUS peaKknid

XuMHUYecKre CBOMCTBA KUCIIOT U
OCHOBAaHMH B CBETE MIPEACTABICHUI
00 3JICKTPOIUTHYECKON
JHUCCOIAIAN

XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
npeACcTaBIeHUN 00
3JEKTPOJIUTUYECKON JUCCOLMAIIIT

[TonsiTue o runponuse conen

O0001IeHYE ¥ cUCTEMAaTU3 AU
3HAHUH

[TpakTrueckas padora Ne 1.
«PemieHne 3KCIIepUMEHTAIBHBIX
3aa9

KonTponbnas padorta Ne2 o teme
«DNEKTPOIUTUYECKAS TUCCOLUALH.
XUMUYECKUE pEeaKLii B PaCTBOPAX»
OO1m1ast XapaKTEepUCTHKA raJIOTeHOB.
XUMHUYECKUE CBOWMCTBA HA IPUMEPE
xJjiopa

02.10.2026

05.10.2026

09.10.2026

12.10.2026

16.10.2026

19.10.2026

23.10.2026

06.11.2026

09.11.2026

13.11.2026

bu6muorexa [JOK
https://m.edsoo.ru/00adcade

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [JOK
https://m.edsoo.ru/00add448

bu6mmorexa [JOK
https://m.edsoo.ru/00add5d8

bubmnoreka [IOK
https://m.edsoo.ru/00add8b2

bu6muoreka [JOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [JOK
https://m.edsoo.ru/00addd12

bu6mmoreka [{OK
https://m.edsoo.ru/00addbfa

bubmnoreka [IOK
https://m.edsoo.ru/00addecO

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe?




19

20

21

22

23

24

25

26

27

XnopoBogopoa. ComnsiHast KUCIIOTa,
XUMUYECKHUE CBOMCTBA, MOTYUYEHUE,
MIPUMEHEHHE

[TpakTrueckas padota Ne 2 o Teme
«ITonyuenue COIIHON KUCIIOTHI,
HU3y4YEeHHUE €€ CBOMCTB»

Brruncnenus no ypaBHEHHUIM
XUMUYECKUX PEAKITU, €CITH OJUH U3
peareHTOB J1aH B U30BITKE

OO1m1ast XxapaKTEpUCTHKA 3JIEMEHTOB
VIA-rpymimst

AmoTponHbie MOTU(DUKALIUN CEPHI.
Haxoxnenue cepbl 1 €€ coeMHEHUI
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA
cephl

CepoBo10poj1, CTPOEHHUE,
¢du3nyuecKre U XUMUYECKHE CBOKCTBA
Oxcunpl cepsl. CepHas KUCIOTAa,
(bU3MYecKre U XUMUYECKHE
CBOICTBA, IPUMEHEHUE

XHWMHWYECKHUE PEAKINH, JIEKAIUE B
OCHOBE TIPOMBIIIUICHHOTO criocoba
MOJyYEeHUSI CEPHOM KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>Kalolleu cpebl COETUHEHUSIMU
cepbl

Brruncienne MmaccoBOU T0JIH BEIXOJA
MPOAYKTA PEAKIIHU

16.11.2026

20.11.2026

23.11.2026

27.11.2026

30.11.2026

04.12.2026

07.12.2026

11.12.2026

14.12.2026

bu6mmoreka [JOK
https://m.edsoo.ru/00ade 104

bu6mmorexa [JOK
https://m.edsoo.ru/00ade348

Bbu6morexa [JOK
https://m.edsoo.ru/00ade488

bu6muoreka [JOK
https://m.edsoo.ru/00ade64a

bu6nmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a




OO1m1ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHEHNE

bu6mmorexa [JOK

28
B IIpupoze, Gpuznveckue u 18.12.2026  https://m.edsoo.ru/00adeea6
XUMHUYECKHUE CBOMCTBA
AMMUak, ero puznyecKue u

29 XMMHUYECKUE CBOMCTBA, MOJyYCHUE U bubmorera [JOK

’ I 21.12.2026  https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITomyyeHne aMmuraKka, M3y4eHHe ero bubmorexa HOK
) s 25.12.2026  https:/m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ GU3nIecKue u bubnnorexa [JOK
XUMHYECKHE CBOMCTBA 28.12.2026  https://m.edsoo.ru/00adf306
Hcnonb30BaHnE HUTPATOB U COJEN
aMMOHUS B KQU€CTBE MUHEPAIbHBIX

32 o0peHmnii. XUMHIECKOe bubmorexa HOK
yAoop ) . 11.01.2026  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHCHMSIMU a30Ta
®ocdop. Oxcun pochopa (V) u

33 (1)00(%)0 pHaSI ann((l))Ta (b(bI/IIJSI/I(‘-ICZKI/Ie u bubmmorexa [JOK

P . 15.01.2026  https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOJTyYeHUE
Hcnonb3oBanue gochaTos B

34 KauecTBE MUHEPAIbHBIX YAOOPEHUH. bubmuoreka [JOK
3arpsi3sHEHUE TPUPOTHOM CpeIbl 18.01.2027  https://m.edsoo.ru/00adfc20
dbocdaramu
Vrnepon, pacupocTpaHeHHE B

35 pu z Ie[ (I;)I/ISI/II‘)ICCKII)/IC U XUMHYECKHE brbmmorexa [TOK

P P e 22.01.2027  https://m.edsoo.ru/00adfd9¢
CBOMCTBa
36 Oxkcunpl yraepoaa, ux pusnueckue u bubmorexa HOK

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




XMMHYECKHE CBONCTBA.
DKosiorn4yeckue npoOIeMsl,
CBsI3aHHBIE ¢ OKCHJIOM yriepoja (IV)

25.01.2027

. bubmuorexa [JOK
37 VYrosnbHas KUCIIOTa U €€ COJn
29.01.2027 @ https://m.edsoo.ru/00ae006¢c
[IpakTuyeckas pabora Ne 4 o Teme

38 "[lonydeHue yriekucioro rasa. bubnnorexa [HOK
KauectBennas peakius Ha kapOOHaT- 26.01.2026  https://m.edsoo.ru/00ae027e
noH"

[TepBoHaUYaNbHBIE MOHATHUS 00
39 OpraHMYECKHUX BEIIECTBaX KakK O bubmotera [JOK
P B 01.02.2027 = https://m.edsoo.ru/00ae054¢
COCMHEHHMSX YIIIepoia
40 Kpemuunii u ero coeIuHCHUS bubmotera [JOK
P A 05.02.2027  https://m.edsoo.ru/00ae080a
[Ipaktuueckas pabora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnorexa [JOK
«Baxwneiiye HeMeTaIbl U UX 08.02.2027  https://m.edsoo.ru/00acObf2
COCIUHEHHUS
KonTponbhas padorta Ne3 no teme

42 «BaxHeitmye HeMeTauIbl U UX bubmorexa HOK

12.02.2027  https://m.edsoo.ru/00ae0e18
COCUHEHUS
OO01mmast xapakTepruCcTHKa XUMUIECKUX
3JIEMEHTOB — METAaJIJIOB.

43 Merannuueckas CBS3b U bu6mmoreka [IOK
MeTaJUTnYeCcKas KpUCTaJUTMYeCKast 15.02.2027  https://m.edsoo.ru/00ae103e
pewmérka. Pu3ndyecKue CBOMCTBA
METaJJIOB

44 XUMHYECKHE CBONCTBA METAJIIOB. bubmorexa LOK

https://m.edso00.ru/00ael156




DIIEKTPOXUMHUYECKUH Psif
HaIpSHKEHUN METaJUIOB

O61ue cnocoObl MOTy4YeHUS
meTa1oB. CiuiaBel. Berunciienus no

19.02.2027

45 aBHEHHUSIM XUMHUYECKUX PEeaKIUi bubmorexa LOK
P PEAKHIH, 22.02.2027  https://m.edsoo.ru/00ael1156
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT
IpUMECH
46 IlousiTe 0 KOPPO3UU METAIIOB buGnnorexa [IOK
pp 26.02.2027  https://m.edsoo.ru/00ae1278
bu6muoreka [JOK
47
Llenourere MeTab! 01.03.2027  https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ TUIPOKCUIBI HATPUS U bubnnorexa HOK
Kanus 05.03.2027  https://m.edsoo.ru/00ae14b2
49 [lenouyHO3eMENBHBIE METAIIITBI — bubnnorexa HOK
KaJablIMM U MarHui 12.03.2027  https://m.edsoo.ru/00ael5e8
50 Bakueiinme coeTMHEHNUA KaJIbIUS Bubmorexa HOK
g 1 15.03.2027  https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATHU3ALIUS
3HaHUU 19.03.2027
57 JKéctkocTh BOZIBI M CTIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUS 22.03.2027  https://m.edsoo.ru/00ac1886
[Ipaktuyeckas pabora Ne 6 o Teme
53 "YKEcTKOCTEL BOIBI M METOBI €€ Bubmorexa OK
" A A 26.03.2027  https://m.edsoo.ru/00aelae8
YCTpaHCHUS
bubmuoreka [{OK
54 A I
FIOMHHHH 05.04.2027  https://m.edsoo.ru/00ae1c64
55 AmMoTepHbIe CBOICTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHIA 09.04.2027  https://m.edsoo.ru/00aelc64



bu6mmoreka [JOK

36 Keneso 12.04.2027  https://m.edsoo.ru/00ac1d86
57 Oxcubl, TUIPOKCUIBI U COJIM JKeje3a bu6mmoreka [IOK
(I1) u xxene3a (II) 16.04.2027  https://m.edsoo.ru/00ae35e6
53 O060011IeHre U CUCTEMATU3ALIHS
3HAaHUU 19.04.2027
[Ipaktuueckas pabora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnnorexa HOK
«BaxxHenme MeTaJliIbl U UX 23.04.2027  https://m.edsoo.ru/00ae3de8
COCIMHEHHUS
Boruricnenus no ypaBHEHUsIM
XUMUYECKUX PEAKIUMN, €CIIH OUH U3
60 peareHToB J1aH B U30BITKE WIIN bu6nuoreka [IOK
COAEPKUT NpUMeCH. Brrunciienus 26.04.2027  https://m.edsoo.ru/00ae1750
MacCOBOM J0JTM BBIXOJa TIPOYKTA
peakiuu
61 O060061IeHre U cucTeMaTu3anus
3HAHUH 30.04.2027
Kontponbnas padota Ne4 o teme
62 «BaxxHeunme MeTaiibl U UX 07.05.2007
COCIMHEHHUS
63 BemectBa u matepuansl B Bbu6mmorexa [JOK
MOBCEIHEBHOM XU3HU YEJIOBEKA 14.05.2027 = https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE bubnnorexa [JOK
OKpY>Karolleu cpeabl 17.05.2027  https://m.edsoo.ru/00ae4270
65 Ponb xumum B penieHuu bubnnorexa [JOK
IKOJIOTHYECKUX MPOOIEM 21.05.2027  https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001eHIE 1 bubnuoreka [{OK




CUCTEMAaTHU3alsia 3HaHHUI

67 PeseprubIil ypok. O600meHIE 1

CUCTEMAaTH3aINs 3HAaHUH

68 PezepBHblit ypok. O0001eHNE 1

cUCTeEMAaTHU3alUd 3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

24.05.2027

https://m.edsoo.ru/00ae0d0a

bu6muorexa [JOK
https://m.edsoo.ru/00adb33c

bu6nmnorexka [JOK
https://m.edso00.ru/00ad9cb2







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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