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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XMMHH Ha YPOBHE OCHOBHOTrO OOIIEro oOpa3oBaHHs COCTaBJI€HAa HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTelnbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npencrasieHHbx B @T'OC 00O, a Takxke Ha ocHOBe (emepalbHOi pabodeld TporpaMMbl
BOCITUTaHUS M C y4ETOM KOHIICHIMH MpenofaBaHusi yueOHOro npenmera «XuMus» B 00pa3oBaTelIbHBIX
opranmn3auusx Poccuiickoit @eaepanuu.

[Iporpamma 1Mo xumMun Ia€T MPEACTABICHHUE O LEJISIX, OOIIEH CTpaTernu OOyueHUs, BOCIIUTAHUS U
pa3BuTHA O0YYaIOUIMXCsl CPECTBAMU y4eOHOTO MpenMera, YCTaHaBIHMBaeT 00s3aTebHOE MPEAMETHOE
coJiepKaHue, MpeaycMaTprBaeT paclpelelieHne ero mo KiaccaM W CTPYKTYPHUPOBaHHE MO pas3zelaM H
TEéMaM IporpaMmbl II0 XHMHHU, OHNPCACIACT KOJIUYCCTBECHHLIEC MW KAYCCTBCHHBIC XAapPaKTCPUCTUKU
CoZIEpKaHMs, PEKOMEHJYEMYIO IMOCIEA0BATEIbHOCTh M3YUYEHUS XUMHHU C YYETOM MEXKIPEAMETHBIX H
BHYTPHIIPEJIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO Tpollecca, BO3PACTHBIX OCOOEHHOCTEH O00YYarolIHXCs,
ompesiessieT BO3MOXKHOCTH TpeAMeTa JIjlsl peanu3amnuy TpeOboBaHUi K pe3ynbTaTaM OCBOCHHsI OCHOBHOM
00pa30BaTebHOM MPOrpaMMbl HAa YPOBHE OCHOBHOI'O OOILEro oOpa3oBaHUs, a TaKkKe TpeOOBaHUH K
pe3yiabTaTaM OOydYeHHUs XMMHHM Ha YPOBHE IIeliel M3ydeHMsl MpeaMeTa M OCHOBHBIX BHJIOB YueOHO-
MO3HABATENHHOM JIESITENEHOCTH 00YUYaIONIEerocst 0 OCBOSHUIO YIEOHOTO COJIepKaHHUS.

3HaHWE XUMUHM CIY)KUT OCHOBOW Ui (POPMUPOBAHHS MHPOBO33PEHHs O00Y4Yaromierocsi, ero
MPEACTaBICHUI O MaTepuaibHOM EJIWHCTBE MHUpA, BAXKHYIO POJIb UTPAIOT (QOpMUpyeMble XUMHUEH
NpEACTaBJICHUA O B3aMMOIIPEBPAICHUAX SHEPTHUU U 00 9BOJIFOIIMHU BEIICCTB B MIPUPOAC, O MYTAX PCIICHUSA
100aJIbHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHS YEIOBEUYSCTBA — CHIPHEBOM, YHEPrETHUECKOM, MUIICBON U
9KOJIOTUYECKON OE30MaCHOCTH, MTPOOIIEM 3APABOOXPAHEHHS.

N3ydeHune xumuu:

CIOCOOCTBYET pean3allid BO3MOXKHOCTEH [UISI CaMOpasBUTHA W (DOPMHUPOBAHUS KyIBTYPHI
JIMYHOCTH, €€ 001IeH U QYHKIIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHPOBAHHUE MBIIIJICHUS 1 TBOPUECKUX CIIOCOOHOCTEH 00ydJaroNnXcs, HABHIKOB
WX CaMOCTOATENbHON Y4eOHOW MAEATENbHOCTH, JKCIIEPUMEHTAIBHBIX U HCCIIEIOBATEIbCKUX YMEHHH,
HEOOXOANMBIX KaK B IIOBCETHEBHON KHU3HU, TaK U B MPO(HeCCHOHATHHOMN e TENFHOCTH;

3HAKOMHUT CO CHenu(PHKOW HAyIHOTO MBIIUIEHUS, 3aK/IaIbIBa€T OCHOBBI IEIOCTHOTO B3IUIA/A Ha
€IMHCTBO TIPUPOABI M UEIOBEKa, SIBIISIETCA OTBETCTBEHHBIM JTallOM B (POPMHPOBAHWH €CTECTBEHHO-
HayYHOU TPaMOTHOCTH O0YYaroIInXCs;

CHoco0CTBYeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHWS K E€CTECTBEHHO-HAYYHBIM 3HAHHSM, K
MIPUPOIE, K YETOBEKY, BHOCHT CBOW BKJIaJl B OKOJOTHYECKOe 00pa3oBaHue 00yJaroNIuXCsl.

JlanHple HampaBieHUsI B OOYYEHUN XUMUU O0ECIIEUMBAIOTCS CIEMU(UKON COMep aHus YIeOHOTO
mpeaMera, KOTOPBI SBISETCS MeAarorniecky aanTHPOBAaHHBIM OTpaKeHHeM 0a30BOW HAyKH XVMHH Ha
OnpenenEHHOM 3Tane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIETO OO0pa30BaHWS OpPUEHTUPOBAH HA OCBOCHHE
00y4aloOMMMHCSA CHCTEMBI TEPBOHAYANBHBIX TOHATHH XWMHH, OCHOB HEOPTaHWYECKOW XHUMHU H
HEKOTOPBIX OTJENbHBIX 3HAYMMBIX MTOHATHH OPTaHUIECKOH XUMUH.

CtpyKTypa comepaHusi MPorpaMmbl 10 XUMHUH cPOPMHUPOBaHA HA OCHOBE CHICTEMHOTO TIOAX0Ma K
e€ n3yuenuto. CozepkaHue CKIaIbIBAETCS U3 CUCTEMBI MTOHATHH O XMMUYECKOM AJIEMEHTE M BEIIECTBE U
CHCTEMBI TIOHATUH 0 XUMHUYECKON peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbI 10 IPUHITUITY
MTOCTIEIOBATENFHOTO Pa3BUTHUS 3HAHMIA HA OCHOBE TEOPETUUYECKUX IIPEICTABICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBEI BCET'O €CTECTBO3HAHUS,

— Ilepuogmaeckoro 3akona /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— Y4YeHHSI O CTPOSHUH aTOMa U XMMHUYECKOH CBSI3H;

— IpENCTaBIeHUH 00 IIEKTPOTUTUYECKOM TUCCOLUALMY BEILIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUSI PACCMATPUBAIOTCS] HA OCHOBE SMITUPUYECKH TIOJIyYEHHBIX U OCMBICJIEHHBIX
(hakTOB, Pa3BUBAIOTCS MOCIEA0BATENHHO OT OJHOIO YPOBHS K APYTOMY, BBIOIHS QYHKIMN OOBSCHEHHUS



U MPOTHO3MPOBAHHUSA CBOMCTB, CTPOEHMS M BO3MOXKHOCTEH MPAaKTHUUECKOrO0 NMPUMEHEHHUS U TONIy4eHHs
M3y4aeMbIX BEIECTB.

OcBoeHrEe MPOrpaMMbl 10 XUMHU CHOCOOCTBYET (POPMHPOBAHHUIO MPEACTABICHUS O XUMHUYECKOH
COCTaBJISIONIEH HAYYHOH KapTHHBI MUpPA B JIOTHKE €€ CUCTEMHON MPHUPOIBI, IIEHHOCTHOTO OTHOIIEHUS K
HayyHOMY 3HAHMIO M METO/JaM IO3HAaHHMA B Hayke. M3ydeHHe XWMHH IPOMCXOAUT C MPUBJIEYECHHEM
3HaHUI M3 paHee U3y4eHHBIX Y4eOHBIX mpeaMeToB: «Okpyxarommii mup», «buonorus. 57 kiacce» u
«®Dusmka. 7 Knacey.

[lpr wm3ydyeHMHM XUMHH TPOUCXOTUT (HOPMHPOBAHWUE 3HAHUIA OCHOB XHMHUYECKOW HAYKH Kak
00JIacTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTHUECKOH JEATENbHOCTH YENOBEKa M KaK OIHOTO M3
KOMITOHEHTOB MHPOBOW KyJbTYpHl. 3afadya y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHHU CHUCTEMBI
XUMHYCCKUX 3HAHUH — BaKHEHIIMX (HaKTOB, MOHATHN, 3aKOHOB M TEOPETHYCCKUX IOJIOKCHUH,
JOCTYIHBIX 0000IICHUIT MHUPOBO33PEHYECKOTO XapakTepa, S3blka HAayKW, B MPUOOIIEHHH K HAyYHBIM
METOJIaM TIO3HAHMS TPU M3YYCHUH BEIISCTB U XUMHUYCCKHX pEaKiuid, B (OPMHUPOBAHMHM M Pa3BUTHU
MO3HABATENbHBIX YMEHUH W WX MPUMEHEHWU B Y4eOHO-TIO3HABATEIBHOW M y4eOHO-HCCIEA0BATENbCKOMI
JeATeIbHOCTH, OCBOCHUH MPaBuil O€30IacHOr0 00paIIeHHs C BEIECTBAMH B ITOBCEIHEBHOM JKU3HU.

[Ipu u3ydyeHnn XMMUHA Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs BaKHOE 3HaYCHUE TPUOOpENn
TaKue 1eNH, Kak:

— (dopmHupoBaHUE WHTEIUIEKTYallbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K caM000pa3oBaHUIO,
COTPYJTHHYECTBY, CAMOCTOSITEIFHOMY TPHHSTHIO DPEIICHUH, CIIOCOOHON aaanTHpoBaThCsl K OBICTPO
MEHSFOIIMMCS YCIIOBHISIM JKU3HU;

— HampaBJIeHHOCTh OOydYeHHMs Ha CHCTEMaTHYecKoe MpHoOlIeHHe o0ydJaronmxcs K
CaMOCTOSITEILHOW TT03HABATENILHON JISATENHPHOCTH, HAYYHBIM METOJIaM TMO3HaHUs, (OPMHUPYIOIIM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieueHHME  yCIOBUH, CHOCOOCTBYIOIIUX  IMPHUOOPETEHHUIO  OOYYAIOIIMMECS  OIBITa
pa3HOOOpa3HOM JAEATENbHOCTH, IIO3HAHWS W CAaMOIMO3HAHUS, KIIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEeHITNH ), UMEIOIINX YHUBEPCATbHOE 3HAUEHUE IJISI PA3INIHBIX BUIOB JACATEIbHOCTH;

— (hopmupoBanue o6Oiel QyHKIHOHATBLHON W €CTECTBEHHO-HAYYHOM I'DaMOTHOCTH, B TOM YHCJIC
YMEHHH OOBSCHATH U OLIEHUBATH SIBJICHUS OKPYKAIOIIEro MUPA, UCIOB3YsI 3HAHHS U OIBIT, TIOJTYIEHHbIE
MIPH W3YYEHUH XHMHH, NPUMEHATh UX IMPH PEIIeHHH NPOOJIIEM B ITOBCETHEBHON JXKM3HHM M TPYHOBOU
JESITEIbHOCTH;

— (¢opmupoBaHre y OOydYalOmMXCAd TYMaHHUCTHYECKHUX OTHOIIEHWH, TOHNMAaHWS IIeHHOCTU
XUMHUYECKUX 3HAHUH I BHIPA0OTKH IKOJOTMYECKH IIEIeCO00pa3HOro MOBENEHUS B OBITY M TPYIOBOH
JEATENBHOCTU B LEISIX COXPAHEHUS! CBOETO 3J0POBbS U OKPYKAOLIEH NPUPOTHOU Cpeabl;

— pa3BUTHE MOTHBAIMH K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CaMOBOCIIHTAHHIO HA
OCHOBE YCBOGHHSI OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TpOQIIIA U
HaIPaBIEHHOCTH JAbHEHTIIEro 00ydeHUsl.

OOmiee YMCIO YacoB, OTBENEHHBIX I HW3YyYEHWs] XMMHUH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBaHus, cocTaBisieT 136 dacoB: B 8 kinacce — 68 wacoB (2 yaca B Hezenro), B 9 kimacce — 68 gacos (2
gaca B HEIIENIO).



COJAEPXKXAHUE OBYYEHUSA

8 KVIACC

IepBoHayaNbHBIE XMMHYECKUE TOHSTHS

IIpenver xumun. Pormb XvMHMM B KM3HU 4Ye€IOBEKa. XUMHS B CUCTEME HayK. 1ena M BeEIIECTBa.
@dusnueckne CBOMCTBA BELIECTB. ATperaTHOe COCTOsiHHE BellecTB. [loHATHE O MeTojnax IMO3HaHWS B
xumMud. YucTele BemecTBa U cMec. CriocoObl pa3ielieHus CMEceH.

ATOMBI U MOJICKYJIBl. XUMHYECKHE 3JIeMeHThl. CHMBOJIBI XMMHUYECKHUX 3JEMEHTOB. [IpocThie u
CJIO’KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuueckass ¢opMmyna. BaneHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiectB. OTHocuTenbHass aToMHas Macca. OTHOcHTeNbHas MOJIEKYyJspHas Mmacca. MaccoBad
JIOJIST XUMUYECKOT0 3JIEMEHTA B COEIMHEHUH.

KomnuectBo BemiectBa. Monb. MonsgpHas macca. B3aumocBs3p KomudecTBa, Macchl W YHCHA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacu€rel o hopmyliaM XUMHUYECKUX COCIMHEHHIH.

du3uvecKkue U XUMUYECKUe SBIEHMS. XUMHAYECKass peakius U e€ MPU3HAKW. 3aKOH COXPaHEHUs
MacChl BEIIECTB. XHUMHUYECKHE YypaBHeHus. Kiaccupukaius XUMHUYECKHX peakiui (CoequHEHus,
pa3lIoKeHus, 3aMeNIeHUs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHYECKOH MOCY/IOH, TpaBuiIaMu paboThl B Ja00OpaToOpHy U pUEMaMH oOpaIeHus
Cc J1abopaTopHbIM O00OpYyIOBaHHUEM, U3yu€HHE U oOnucaHue (U3MUECKMX CBOWCTB 00Opa3IoB
HEOPTraHWYECKUX BEMIECTB, HabOmoneHune (u3mdecknx (TUTaBJIEHWE BOCKA, TasHUE JIbJa, PaCTHpPAaHHE
caxapa B CTyIIKe, KHTICHHE W KOHJICHCAITUS BOJIBI) M XUMHUIECKHUX (TOPCHHUE CBEUH, TPOKATMBAHIEC METH O
MIPOBOJIOKH, B3aMMOJICHCTBHE MeNa C KHCJIOTOW) SIBJICHWW, HAONIONEHWE W ONMHCAaHUE IPU3HAKOB
MPOTEKaHUST XUMHUYECKIX Peakiuii (pa3iokeHne caxapa, B3aWMOJEHCTBHE CEPHOIM KHUCIOTHI C XJIOPHUIOM
Oapwsi, pasnokenne ruapokcuna menu (I1) mpu HarpeBaHwu, B3aUMOJICHCTBHE JKele3a C PACTBOPOM COJIH
menu (IT), uzyuenune crocoOOB pasjieleHus: CMecel: ¢ TIOMOIIBI0 MarHUTa, PUILTPOBAHKE, BHITAPUBAHNE,
TUCTUUIALAA, XpomaTorpadus, MpPOBEACHWE OYHCTKH TMOBAPEHHOH CONM, HAONIOJEHWE W OIMHCAHHE
pe3yabTaTOB TPOBENEHUS OIBITA, MILTIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3/laHWEe MOJeTeH
MOJICKYJ (IIapOCTEPIKHEBBIX ).

BaxxHejilue npeacTaBuTe/ M HEOPraHUYeCKUX BeLECTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucnopos — ameMeHT u mpoctoe BemecTBo. Haxoxnenune
KHCIIOpOAa B MpUpoie, GU3MIECKHE U XUMHICCKHE CBOMCTBA (peakmuu roperns). Oxcuapl. [IpuMenenne
kucnopona. CrocoObl TONMy4eHHs KHCIOopona B IJa0OpaTOpUH H TMPOMBINUIEHHOCTH. KpyroBopor
kucnopoza B npupoae. O30H — amuioTpomnHast Moau(GUKaus KACIOPO/a.

TermmoBoit  3QeKT XUMUYECKOH peakund, TEPMOXMMHYECKHE YpaBHEHHWS, 0JK30- W
SHAOTEPMHUYECKHE peakluu. TOIUTNBO: yroidbh W METaH. 3arps3HEHUE BO3AyXa, YCHUJICHHE MapHUKOBOTO
addexra, pazpymieHre 030HOBOTO CIIOSI.

Bomopon — snemeHT m mpocToe BemiecTBO. HaxokneHwe Bomopona B mpupone, (hu3uyUecKue H
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE, CIOCOObI momydeHns. Kucimorsr u conu.

MonsipHblit 00bEM Ta30B. PacuéThl 0 XUMHYECKUM YPaBHEHHUSM.

®uznueckue CcBOMCTBa BoIbl. Boma kak pactBoputenb. PactBopel. HacelieHHblE U
HEHACHIIIIEHHBIE PAaCcTBOPHL. PacTBOpMMOCTE BemiecTB B Boxe. MaccoBas OIS BEIIECTBA B PaCTBOPE.
Xumudeckre cBoiictBa Bopl. OcHOBaHUS. Poib pacTBOpOB B mpupoe U B )KU3HM YenoBeka. Kpyroeopor
BOJIBI B TIpupo/ie. 3arpsi3HeHre MPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanuss  Heopranmdeckux  coemuHenmit.  Oxcumbl.  Knaccudukamms — OKCHIOB:
corneoOpasytome (OCHOBHBIE, KHCIOTHBIE, aMm@oTepHble) W HecoieoOpasytomme. Homenkmatypa
okcuioB. Pusnyeckne U XMMUYECKHAE CBOMCTBA OKCHIOB. [lomydenne okcruaoB.

OcHoBanus. Knaccudukaius ocHOBaHUWI: MIENOYN B HEPACTBOPUMBIC OCHOBaHMs. HomeHkmatypa
ocHOBaHMM. DPU3NUecKue U XUMUYECKHE CBOMCTBAa OCHOBaHU. [lony4yeHre ocHOBaHUM.



Kucnorel. Knaccudukanus kucnor. Homenknatypa kucinor. @uznyeckue 1 XUMHUYECKHE CBOHCTBA
kucnot. Psag akruBnoctu merasoB H. H. bekerosa. [lonmyuenue kucior.

Conu. Homenknarypa coneil. @u3ndeckre U XUMU4ecKHe cBolicTBa conel. [lomydenne comeil.

I'enernueckast CBSI3b MEXIY KJlacCaMHU HEOPTAHUYECKUX COCAMHECHUI.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpelelieHNe COJIep)KaHusl KUCIOpoAa B BO3IyXe, MOIy4YeHHE, CcoOMpaHHe,
pacro3HaBaHUE U U3yYEHHE CBOWCTB KUCIIOPOJia, HAOIOICHIE B3aUMO/ICHCTBHUS BEIIECTB C KHUCIOPOIOM
U yCJIOBUS BO3HUKHOBCHHUS W TPEKpaIllcHHs ropeHust (1oxapa), 03HaKOMIJICHHE ¢ 00pa3liaMi OKCHJIOB U
OlMCAaHWE MX CBOKMCTB, IOJNydyeHHE, COOMpaHME, pacCIO3HABAaHUE M M3YyYCHHE CBOKMCTB BOJIOpPOJA
(ropenne), B3auMmopeiictBue Bomopona ¢ okcuaom Mean (II)  (BO3MOXKHO — HCIIONIB30BaHUE
BHJICOMATEpHAIIOB), HAOIIOJJeHUE 00Pa3I0B BEIIECTB KOJINYECTBOM | MOJIb, MCCIIEIOBaHNE OCOOCHHOCTEH
pacTBOpPEHHUs BEIIECTB C Pa3IMYHOW PACTBOPUMOCTBIO, MPUTOTOBIEHHWE PACTBOPOB C OMpPENETEHHOMN
MaccoBOM J0iel pacTBOPEHHOTO BEIIECTBA, B3aUMOIEHCTBHE BOABI C METaJIaMH (HaTPHEM M KaJbLIMEM)
(BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHANIOB), HCCIENOBaHHE OOpa3llOB HEOPTraHWYECKHX BEIISCTB
Pa3IUYHBIX KJIACCOB, HAOJIOJACHNE M3MECHEHHUSI OKPAaCKU MHIMKATOPOB B PAacTBOpAxX KHUCIIOT W INEIOYEH,
n3ydeHue B3aumozeucTBusi okcuma meau (II) ¢ pacTBopom cepHO# KHCIOTHI, KHUCIOT C METajuIaMH,
peakumii HeWTpaIu3aluy, 0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BEITECHEHUE OJTHOTO METajlIa IPyruM
W3 PacTBOpa COJH, PelIeHUE IKCIIEPUMEHTANBHBIX 3a/1ad 110 TeMe «BakHelne KiIacchl HEOPTaHUIECKUX
COEMHEHUI».

Ilepuonuyveckuit 3axkoH u Ilepuogmyeckasi cucrema xumuuyeckux viementoB /I, H.
MenpaeneeBa. CTpoeHne aTomMoB. XHMHUYECKasi CBA3b. (OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIE
peakinun

HepBBIe IIOITBITKH KJ'IaCCI/I(i)I/IKa]_II/II/I XUMHYECKHUX 3JeMeHTOB. lloHsATHE O Tpynmnax CXOAHBIX
3JeMEHTOB (IEIOYHbIE W UIETOYHO3EMENbHBIE METAJUIbl, TaJOr€Hbl, HWHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(bOTEPHBIE OKCHIIBI M THIAPOKCHIBI.

Ilepuognueckuit 3akoH. Ilepmonnueckas cucremMa xumuueckux siemeHToB J[. M. Menpeneesa.
Kopotkonepuoanas u mimHHonepuoanas Gopmel [leproandeckoil CHCTEMbl XUMHYECKUX 31eMeHTOB [l.
N. Menneneesa. [lepuonbl u rpymnsl. Ousznyueckuil cMbICT MOPSAIKOBOIO HOMEpa, HOMEPOB Tepuoja 1
CPYIIIbI 3JIEMEHTA.

Crpoenne atoMoB. CocTaB aTOMHBIX siep. M3otombl. OnekTpoHbl. CTpoeHWE 3ISKTPOHHBIX
00o0ioueKk aToMoB TepBEIX 20 XMMHYECKHX diIeMeHTOB llepmommueckoit cucremsr J[. Y. Menneneera.
XapakTepucTika XHMHYECKOTO 3JIEMEHTa 10 ero mnojoxkeHuto B Ilepumoauueckoit cucrteme J[. .
Menpeneesa.

3aKOHOMEPHOCTH W3MEHEHHUS paanyca aTOMOB XUMHYECKHX OJJIEMEHTOB, METAJUIMYECKHX W
HEMETAJNINYECKUX CBOMCTB MO IpyHIaM U MEpUOIaM.

3nauenue Ilepumonnueckoro 3axkoHa u llepmonnyeckod CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. [. 1. MenaeneeB — y4€HbIi U TpakIaHUH.

Xumudeckas cBsizb. KoBasleHTHas (TONsIpHasi W HEMOJSApPHAS) CBSI3b. DIEKTPOOTPUIIATENHEHOCTD
XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp okucineHua. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. lIpolecchl OKUCIEHUS U
BOCCTaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

M3ydeHrne 0oO0pas3IoB BEIIECTB METAJUIOB M HEMETAJNIOB, B3aWMOJICHCTBHE THUAPOKCHIA IIHMHKA C
pacTBOpaMu KHUCJIOT U IIEIOYed, MPOBEAEHUE OIBITOB, WUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBHUTENBHBIX peakiuil (rOpeHne, peakiiuy pas3lioxkK eHUs, COSITUHEHIS ).

Mescnpeomemnnie ceasu

Peanuzanus MeXnpenMeTHBIX CBsI3eH NpU W3YYEHHHM XUMUHU B 8 KIlacce OCYLIECTBISIETCSl Yepes
WCIONb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MTOHATUH, TAK U IMOHITHH, SBIISIONUXCS CUCTEMHBIMHU
JUTSl OTACNBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOr'O IIUKIIA.



OOmue ecTecTBEHHO-HAy4HbIE MOHSATHS: Hay4dyHBIH (akT, THIIOTe3a, TEOpHs, 3aKOH, aHAJU3,
CHHTE3, KiIacCU(pHKaLUs, MEPUOTUIHOCTh, HAOMIOJEHHE, DKCIIEPUMEHT, MOJIEIMPOBAHUE, HW3MEpPEHHE,
MOJI€Ib, SIBJICHHE.

®dusuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIHJ, U30TOMbI, paAl0aKTUBHOCTD,
MOJIEKyNa, JJIEKTPUUECKH 3apsii, BELIeCTBO, Telno, OO0BEM, arperaTHOE COCTOSHHE BEIIECTBa, ras,
(u3nNUecKre BEIMYUHBI, SAMHHULIBI H3MEPEHHS, KOCMOC, TIaHEeThl, 3BE31b1, ComHIIe.

Buonorus: horocunres, npixanue, ouocdepa.

I'eorpadms: armochepa, rumpocdepa, MUHEpaabl, TOPHBIC IMOPOABI, MOJE3HBIC MCKOIACMEBIC,
TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo U XuMHYecKkasi peakuus

ITepuonmueckuii 3akoH. Ilepuonmyeckas cucremMa xumudeckux siemeHToB JI. M. Menpeneesa.
Ctpoenne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHHH CBOMCTB XMMHYECKHX 3JEMEHTOB MEPBBIX TPEX
Nnepuo0B, Kajluda, KaJdblUA W HUX COGI{I/IHGHI/Iﬁ B COOTBETCTBHUU C IIOJIOKECHUEM DJJIEMCHTOB B
ITepuoanueckoi cucTeEME U CTPOEHUEM UX aTOMOB.

CTpoeHHe BEIICCTBa: BUbI XUMHYECKON CBs3H. THUMBI KPpHUCTATIIIMYCCKUX peHIéTOK, 3aBUCUMOCTbH
CBOICTB BEIIECTBA OT TUIA KPUCTAIUIMYECKONW PEIIETKU U BUJA XUMAUYECKOU CBSI3H.

Knaccudukarys 1 HOMEHKJIATypa HEOPTAHHMYECKUX BEIIECTB. XWMHUUYECKHE CBOHCTBA BEIIECTB,
OTHOCAIIUXCA K Ppa3siInuYHbIM Kj1accamM HEOPTraHNUYCCKUX COGHHHCHHﬁ, TCHETNYCCKasA CBA3b
HCOPraHM4C€CKUX BECUICCTB.

Krnaccupmkammss XUMHYECKHX peaKknWii 10 pPa3NWYHBIM TprU3HaKaMm (M0 YHUCIy M COCTaBy
YYacTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3(PQeKTy, N0 H3MEHEHHIO CTeleHEell OKHCIIEHHS
XUMHYECKHX D3JIEMEHTOB, IO OOpPAaTHMOCTH, IO YYaCTHIO KaTaim3aTopa). DK30- U DHJIOTEPMHUYECKHE
peakuuu, TepMOXUMUYIECKUE YPaBHEHHUS.

[ToHsTHE O CKOPOCTH XHMMHYECKOH peakuuu. IloHATHE 00 00paTUMBIX W HEOOPATHUMBIX
XUMH4ecKuX peakuusix. IIoHsATHE O rOMOreHHBIX U TreTeporeHHbIX peakuusx. Ilonsrtue o karamuse.
IlousTe o XumHueckoM paBHOBecUHM. (DAKTOPbI, BIUSIOIIME HA CKOPOCTh XUMHUYECKOH pPEaKUHUU U
MOJIOKEHUE XMMHYECKOTO PABHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAaKUMM,  BJIEKTPOHHBIH  0ajaHC  OKUCIUTEIbHO-
BOCCTaHOBHUTENBbHONW peakunu. CocTaBlieHHE ypaBHEHUH OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIMN C
HCIOJIB30BaHUEM METOJa 3IEKTPOHHOI0 OajaHca.

Teopust 37€KTPONIUTHUECKON TUCCOLUALIUN. DIIEKTPOIUTHI U HEINEKTPOIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M IUCCOLMALMK BEIIECTB C PAa3JMYHBIMU BUAAMH XUMHUYECKOW cBA3U. CTeleHb AUCCOLMALINY.
CwIIbHBIE B CTTAa0OBIC DJIEKTPOIIUTEHI.

Peakrmuun moHHOTO OOMeHa. YCIOBHS MPOTEKaHWS pEaKIuii HOHHOrO OOMEHa, TOJHBIE |
COKpAIIEHHbIE HOHHBIC ypaBHEHMs peakiuil. CBOICTBAa KHUCIOT, OCHOBaHMM U COJIeH B CBETE
MIPEJCTABIIEHUH 00 JIIEKTPOIUTHYECKON aucconnanui. KadecTBeHHbIe peakiuu Ha WOHBL [loHsATHE O
TUAPOJIA3E CONEH.

Xumuueckuii IKcnepumenn:

O3HAKOMJICHHE C MOJENSIMH KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEIECTB — METAJUIOB U
HeMeTayuioB (TpaduTa W anMmasa), CIOKHBIX BEHIECTB (XJIOPHAa HATPHS), MCCIENOBaHNE 3aBUCHMOCTH
CKOPOCTH  XHMHYECKOH  peakUuu OT BO3ACHCTBUS  PAa3IMUYHBIX  (aKTOpOB,  HMCCIELOBaHHE
3JIEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, MpoLecca AWCCOLMALMU KHUCIOT, ILIETO4Yed M comel
(BO3MOXHO HCIIONB30BAHUE BHIEO MaTEpHAliOB), MPOBEIEHHE OIBITOB, WILIIOCTPUPYIOIIMX NPHU3HAKU
MPOTEKAaHUSI peakUuil MOHHOro obMeHa (oOpa3oBaHME OcazKa, BBIIENEHHE rasza, oOpa3oBaHUE BOIbI),
OIBITOB, WITIOCTPUPYIOIIUX MPHUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PeaKUuil (ropeHue, peakuu
Pa3oKeHHs, COCOUHEHMs), PACIO3HABAaHHE HEOPraHMYECKUX BEILECTB C IIOMOIIBI0 KaueCTBEHHBIX
peaKnuii Ha NOHBI, pELlIEHNE SKCIIEPUMEHTANIBHBIX 3a7ad.

HemeTanibl 1 UX coeTHHEHUS



OObmas xapakrepucTuka ranoreHoB. OCOOEGHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBbIE CTEleHU
okucnenus. CtpoeHue u (HU3NIECKHE CBOWCTBA MPOCTHIX BEIIECTB — TajOreHoB. XMMHUECKHE CBOMCTBA
Ha TpuMepe XJiopa (B3auMOJEHCTBHE C METAIIAMHU, HEMeTalJIaMH, 1enodamu). XiopoBogopoa. ConsiHast
KHCJIOTa, XMMHYECKME CBOWCTBa, INONydYeHHE, MpHMeHeHHWe. JleficTBue XJopa W XJIOpPOBOJOpOAa Ha
OpraHu3M ueyioBeka. BaskHelme XI0puabl U X HAXOXKIICHHUE B IIPHPOJIE.

O6mias xapakrepuctuka 31eMeHToB VIA-rpymmbel. OcoOeHHOCTH CTPOEHHsSI aTOMOB, XapaKTepHbIE
crenenn okucieHusa. CTpoeHrne U (DU3MYECKHE CBOMCTBA MPOCTBHIX BEHIECTB — KUCIOPOAAa M CEPHL
ANOTpOoIiHbIE MOMU(UKAIIMKA KUCIOpOAa W cepbl. XHUMHUYECKHE CBoicTBa cepbl. CepoBoaopo,
CTpOCHHUE, (I)I/ISI/I‘ICCKI/IC M XMMHUYECKHE CBOMCTBA. OKCI/II[LI CEpbl KaK MNPCACTABUTCIIU KHCIIOTHBIX
okcugoB. CepHasl KHCJIOTa, (M3UUECKHEe U XUMHUYECKHE CBOWCTBA (OOIIME KaK MPEACTABUTENS Kilacca
KACIOT M crnenupuveckre). XUMHUECKAE PEaKIHHU, JeXKallde B OCHOBE IPOMBIIUICHHOTO CIOCo0a
TIOJIy9CHUSI CepHOM KHCIOTHL. [IpuMmeHeHue cepHoit kuciaoThl. COMM CEpHOM KHUCIIOTHI, KauyeCTBEHHAS
peakius Ha cyibdaTr-uoH. HaxokaeHue cepbl U €€ COCIUHEHUN B MPUPOAE. XUMHUYECKOE 3arps3HEHUE
OKpYXAIOIIel Cpeasl COSAMHEHUSMU Cepbl (KUCIOTHBIC MTOXKIW, 3arps3HEHHE BO3JyXa U BOJOEMOB),
CIOCOOBI €ro MPeIoTBPAILCHHUS.

OOmias xapakTeprcTiuka dJieMeHTOB VA-rpymmbsl. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIC
CTETICHH OKHUCIICHHs. A30T, pacmpocTpaHeHHWEe B TpHpoJe, (QHU3MYECKMEe W XHUMHYECKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMuak, ero (u3WYECKHE W XUMHUYECKHME CBOKICTBA, MOJIY4YEHHE U
IIPUMEHCHUE. Comnu aMMOHHA, UX (1)I/ISI/I‘ICCKI/IC U XUMHWYECKHUEC CBOfICTBa, IIPUMCHCHUE. KauecTBennas
pfaKkuns Ha MOHBI aMMOHUA. AsorHas KHCJI0TAa, eé IMOJIy4YCHUCE, (1)I/I3I/I‘ICCKI/IC M XUMHYECKHE CBOMCTBA
(oOmme Kak TpeacTaBUTENs Kilacca KHCIOT W crnenuduueckue). Vcmomp3oBaHNe HUTPATOB M COJICH
aMMOHHS B Ka4eCTBE MHHEPAIBHBIX YAOOpeHHWH. XUMHUYECKOE 3arpsA3HEHHE OKPYXAIoIled Cpemsl
COCIMHEHUSIMHU a30Ta (KUCIIOTHBIC IOXKIH, 3arpsA3HEHHE BO3AyXa, MO4YBbI U BomoéMmoB). docdop,
aJuIoTporHbele Moaudukaiuu Gocdopa, pusnueckue u xumuueckue cporictsa. Oxcuza docdopa (V) u
dochopHast kuciora, pU3MUECKHEe ¥ XUMHUYECKHE CBOHCTBa, monydenue. Vcmnonb3oanue docdartor B
Ka4yeCcTBE MUHEPAILHBIX YI00p CHH.

O6mrast xapakTeprucTika daeMeHToB [VA-rpynmel. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTepPHBIC
CTETIeHN OKUCJIEHUS. YTIIEPO, aJlFIOTPOIHbIE MOAU(UKALINN, PACTIPOCTPaHEHUE B IPUpPoAe, prsmudeckue
U XHMHYECKHE cBoWcTBa. AnmcopOrus. KpyroBopor yriepoma B mpupome. OKcumsl yriepoma, HX
(m3uUecKkre U XMMUYECKHE CBOMCTBA, /IEMCTBHE HA JKHUBBIE OPTraHU3MBI, MOIYYEHHE W IMPHMEHEHHE.
Okonornyeckue mpobiIemMsl, CBI3aHHBIE ¢ OKcuaoM yrieponaa (IV), rumoresa riao0ampsHOTO MOTETIICHHS
KJTUMAaTa, MapHUKOBBIN 3 (eKT. YTonpHas KUCIIOTa U e€ CONu, UX (PM3NYeCKre U XUMUYECKHe CBOICTBA,
monmydenrie U npuMeHenne. KadecTBeHHast peakiusi Ha KapOoHAT-HOHBL. Vcmonp3oBaHne KapOOHATOB B
OBITY, MEIUIINHE, TPOMBIIIEHHOCTH 1 CEIbCKOM XO3SHCTBE.

[lepBoHavanbHbIC MOHATHS 00 OpPraHMYECKUX BEIIECTBaX KaK O COCAMHEHHAX yriiepoaa (MeTaH,
9TaH, STHUIIEH, alleTHIIeH, 3TAaHOJ, TJUIEPHH, YKCYCHas KUcIoTa). [IpupoaHple HCTOYHUKH YTIEBOAOPOIOB
(yromp, mTpHpoOmHBIA Ta3, He(TH), MPOAYKTHI WX TmepepaboTku (OeH3WH), WX polb B OBITY U
MpOMBIIUTEHHOCTH. [loHATHE 0 OMONOrHYEeCKN Ba)KHBIX BEIIECTBAX: JKHpax, Oenkax, yriaeBojax — M UX
POTH B JKM3HHU YeJloBeka. MaTepHallbHOE €IMHCTBO OPTaHIMYECKNX U HEOPTaHUIECKUX COSITUHEHHM.

Kpemnwuii, ero ¢usmdeckne M XMMHYECKHE CBOWCTBA, MoOdy4deHHE W mpuMeHeHHe. CoenmHeHus
kpemHus B mpupoge. OOmme upencraBieHus o0 okcunae kpemHus (IV) m KpeMHHEBOW KHCIOTE.
CunkaThl, UX WCIOJB30BaHKE B OBITY, B TPOMBIIUICHHOCTH. BakHEHIHe CTpOUTENbHBIE MaTepHaIbl:
KepaMHuKa, CTEKJIO0, IIeMeHT, OeToH, kene300eroH. llpobneMbr 6Ge30macHOro  MCIHONH30BAHHS
CTPOUTENBHBIX MaTEPHAaJIOB B TOBCEAHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

n3ydeHrne o0pas3lloB HEOPTaHWYEeCKUX BEHIECTB, CBOWCTB CONITHOM KHCJIOTHI, IPOBEICHHE
KAaueCTBEHHBIX peaKIWii Ha XJOPHI-UOHBI W HaOIIOJeHWE TPU3HAKOB HMX MPOTEKAHMs], OIIBITHI,
oTpaxaromme (U3NYeCKUe M XUMHYECKHE CBOWCTBA TaJIOTEHOB M WX COCAMHEHHH (BO3MOXHO
UCIOJIb30BaHUE BUIEOMATEpPHAlOB), O3HAKOMJIEHHME ¢ 00paslaMd XJIOPUAOB  (TaJIOreHUIOB),
O3HaKOMJICHHE C 00pa3laMu cepbl U €€ COeNMHEHHUAMH (BO3MOXKHO HMCIOIb30BAHUE BHIEOMATEPHAIIOB),



HaOmIoieHne mporecca OOyrIIMBaHUS caxapa MoJ ACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOHW KHCIIOTHI,
H3yYeHHE XUMHUYECKUX CBOWCTB pa30aBIICHHOW CEpHOW KHCIIOTHI, IPOBE/ICHHE KAUYECTBEHHOW peaKkru Ha
cynb(haT-uoOH W HaOJIOJEHHE NMpHU3HAaKa e MPOTEeKaHWs, O3HAKOMJICHHE C (PU3MYECKMMH CBOWCTBaAMHU
azora, hochopa u UX coeqMHEHUH (BO3MOXKHO HCIIOIB30BaHUE BHUICOMATEPHAIOB), 0Opa3aMi a30THBIX
u ¢ochopHbIX ynoOpeHHii, MONTydeHHe, COOMpaHHEe, paclo3HaBaAHWE M H3yUEHHE CBOMCTB aMMHUakKa,
MpOBE/ICHHE KAaueCTBEHHBIX pPeaKluii Ha HOH aMMOHHs M (ocdaT-MOH M HM3ydeHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCHCTBUE KOHIEHTPUPOBAHHONW Aa30THOW KHUCIOTBI C MeEAbl0 (BO3MOXHO
WCTIOJIb30BaHKME BUICOMATEPHAIOB), H3YUYCHHE MOJENeH KPUCTANTMYECKHX DPElIETOK anmasa, rpadmra,
¢ynepeHa, 03HaKOMIIEHHE C MPOLIECCOM aJCOPOIMK PACTBOPEHHBIX BEIIECTB aKTMBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOrasa, Mojy4ueHue, cOOMpaHue, paclio3HABaHUE W W3YUCHHE CBOMCTB YIJIEKHUCIOTO
raza, MpoOBCACHNUC Ka4YCCTBCHHBLIX pCaKHI/Iﬁ Ha Kap6OHaT U CUJIMKAT-MOHBI U HM3YYCHUC IMPHU3HAKOB HX
MIPOTCKaHHA, O3HAKOMIJICHUEC C HpO}lyKHHeﬁ CUJIMKATHOM ITPOMBIIIIJICHHOCTH, peuIcHuc
OKCIICPUMCEHTAJIBHBIX 3a1a4 110 TEME «Baxknelimme HeMeTaIbl ¥ UX COCIUHCHUA».

MeTanjbl 4 MX COeTMHEHUS

06111215[ XapaKTECPUCTUKA XMMHUUYCCKUX BJIEMECHTOB — MCTAJUIOB HAa OCHOBAHUH HX ITIOJIOXKCHHSA B
[Tepuomuueckoit cucreme xumudeckux 3nemeHToB Jl. M. MenneneeBa u crpoenus atoMoB. CTpoeHue
MeTayuIoB. Merayuinyeckasl CBSI3b U METaJIMYecKass KpUCTAJUIMYECKasl pemérka. DNEeKTPOXMMHYECKUI
paa HampspkeHud MerayuioB. Dusmueckre W XMMHYECKHE CBOWCTBAa MerayuioB. OOmme crocoOs
rmosy4deHusi MeTayyioB. [IoHSATHE O KOpPO3WH METaJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOPPO3HH.
CrnaBsl (cTamib, YyT'yH, AIOPATIOMUHUHN, OpOH3a) M UX IPUMEHEHHE B OBITY ¥ MPOMBIIIJIEHHOCTH.

[lenounsie mertambl: nonoxxkenue B Ilepuoauueckoid cucrteme xumuueckux siementoB J[. .
MenneneeBa, CTpOGHHE WX aTOMOB, HaXOXKJIeHHE B mpHuponae. Ou3ndecKkue 1 XMMUIECKHe CBOWCTBA (Ha
npuMepe HaTpus u Kanus). OKCHUIBl U TUAPOKCUABI HATPUS U Kaius. [IppuMeHeHne menodYHbIX MEeTajioB
U UX COCAVHEHUI.

[IlenoyHO3eMeENbHBIE METAUIBl MAarHUd M KanblMil: mosjoxxeHue B llepmonmueckoil cucreme
xuMudeckux saemeHToB J[. Y. MeHieneeBa, CTpoeHUE UX aTOMOB, HaXOXAEHUE B Mpupojie. Pusnueckue
M XUMHUYECKHE CBOWCTBA MarHusl W Kaiblus. Bakaelmme coequHEHWs KaiablUug (OKCHI, THAPOKCHUI,
comu). JKECTKOCTH BOABI U CITOCOOBI €€ yCTpaHEHUS.

AmoMuHwmiA: TTonokeHne B [leproamdeckoi cucteMe XuMudecknx sieMeHToB Jl. M. Menneneena,
CTpOGHHE aToMa, HaxOoXJeHHe B mpupome. DU3MYeCKWe W XUMHYECKHE CBOWCTBA aFOMUHHUS.
AmdorepHBIE CBOICTBA OKCHAA W THAPOKCHIA ATFOMUHUS.

Kenezo: monoxenue B Ilepuoguueckoit cucreme xumudeckux anemeHtoB JI. M. Menneneesa,
CTpOeHHE aToMa, HaXxOoXJeHrne B mpupone. Dusndueckne W XUMHYECKHE CBOMCTBa xene3a. OKCHIBI,
ruapokcusl u comn xenesa (I1) u xenesa (I1I), mx cocras, cCBoHCTBA U MTOTy4YEHHE.

Xumuueckuit IKcnepumeHnm:

O3HAKOMJIEHHE C O0pasllaMd METAJUIOB W CIUIABOB, WX (DM3WYECKHMH CBONCTBAMH, H3Y4YEHHE
pe3yabTaTOB KOPPO3WUH METAUIOB (BOBMO)KHO HCIIONB30BAHHME BHJIEOMATEPHANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJA KaNbIASA W HATPUA C BOAOH (BOSMOXKHO HCIIONH30BAHHE BHICOMATEPHAIIOB),
WCCIIEJIOBAHNE CBOWCTB JKECTKOW BONBI, IIpoIlecca TOPEHHUs JKene3a B Kuciopoie (BO3MOXKHO
WCIIONB30BaHME BHIEOMATEPUAIIOB), MIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMii HA WOHBI: MarHUs,
KaIbINs, ATFOMIHAA, TUHKA, kene3a (II) u xxenesa (III), mequ (1), HaOmoeHNE U OMTMCAHHE TIPOIIECCOB
OKpalMBaHWs TUIAMEHH HMOHAMHU HATpWs, Kamusd W  Kaimblusd (BO3MOXKHO  HCIOJNB30BaHUE
BHJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIIPOKCUAA ATFOMUHHS U TUIPOKCHIA IIHKA,
pelIeHue SKCIIepUMEHTaIbHBIX 3314 110 TeMe «BakHeHlIne MeTalIbl U UX COSAMHEHUS.

XuMHS 4 OKPYKAOUIAsA cpeaa

BemectBa 1 MaTepuaisl B TOBCEAHEBHOM JKU3HH YeNOBEKa. be3omacHoe HCIob30BaHNE BEIIECTB
Y XUMHYECKHUX peakiui B ObITy. [lepBast moMoIp mpu XUMUYECKAX 0KOTraX U OTPaBIICHUSIX.

XUMUYECKOe 3arps3HEHHE OKpYXKAaIoIel cpeapl (MpenenbHas [OMyCTUMasi KOHIEHTPAIs
Bemiects, nanee — [1JIK). Pons XxuMuu B perieHrn 3K0IOrnYecKuX mpoodIemM.

Xumuueckuit IKcnepumenm:



H3ydeHHe 00pas3IoB MaTepPUaoB (CTEKIIO, CIIJIABBI METAJIIOB, TOJTMMEPHBIC MATEPHAIIHI).

Mescnpeomemnbie ceasu

Peanuzaiis MOKIPEAMETHBIX CBSI3eH NPH M3YUYEHWH XUMHU B 9 Kacce OCYIIECTBISETCS uepe3
HCTIOIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHATHH, SBISIOMINXCS CHCTEMHBIMU
JUTS OT/ICNTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0mme ecTeCTBEHHO-Hay4YHbIC IOHSATHS: HAyuYHbIH (aKT, TUIOTE3a, 3aKOH, TCOpHUs, aHaJIM3,
CHUHTE3, Kiaccu(UKalus, MEPUOIUYHOCTh, HAOIIOACHUE, DKCICPUMEHT, MOJCIMPOBAHUE, HU3MEPCHHE,
MOJIeNb, SBJICHUE, TAPHUKOBBIN (KT, TEXHONOTHS, MaTepHaIbI.

®usuka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIU/I, U30TOMbI, PAJUOAKTUBHOCTb,
MOJICKYNa, DJCKTPUUYCCKUU 3apsi, IPOBOTHHKH, MONYPOBOIHUKH, IMINEKTPUKH, (POTOITEMEHT,
BEI[ECTBO, TeNO, O00BEM, arperaTHOe COCTOSHHME BEIECTBA, TIa3, pacTBOP, PacTBOPUMOCTb,
KpHUCTAJLIIMYCCKasd pemérKa, CIIJIaBBblI, (1)I/I3I/I‘-ICCKI/Ie BCIIMYHHBI, CIWMHUILI HU3MEPCHHA, KOCMUUYCCKOC
MPOCTPAHCTBO, IIAHETHI, 3BE31b1, COJIHILE.

Buonorus: ¢orocuHTe3, apixaHue, Ouocdepa, IKOCHCTEMa, MHUHEPAJbHBIC YyIOOpEHHS,
MHKPOSJIEMEHTBI, MAKPO3JIEMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

leorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIC MOPOABI, IOJE3HBIC MCKOIACMBbIE,
TOILUIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBLHIETI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIC pe3yJabTaThl OCBOCHUS MTPOrPaMMbI OCHOBHOT'O O0IIIEro 00pa30BaHUs JOCTUTAIOTCS B
Xoae O6y‘IeHI/I}I XUMHHN B CIAHUHCTBEC yqe6H01‘/'1 U BOCIIMTATEIILHOU JACATCIIBHOCTH B COOTBCTCTBUU C
TpaauIMOHHBIMHA pOCCHﬁCKHMH COLIMOKYJIbTYPHBIMU u AYXOBHO-HPaBCTBCHHBIMHA OCHHOCTSIMMU,
MPHHATHIMHU B OOIIECTBE NMPaBUIAMH U HOPMaMH MTOBEACHUS M CIIOCOOCTBYIOT MpOIeccaM CaMOTIO3HAHUS,
CaMOpPa3BUTHUS M COLMATM3AIMHA 00yYaIOIIUXCS.

JInuHOCTHBIE PE3YIbTaThl OTpaXarOT TOTOBHOCTH o6yqafonmxc;1 PYKOBOACTBOBATLCA CHUCTEMO
IIO3BUTHUBHBIX HECHHOCTHBIX OpI/ICHTaHI/Iﬁ " paCHIMPCHUEC OIbITA ACATCIBHOCTU Ha eé OCHOBEC, B TOM YHCJIC B
YaCTH:

1) maTPUOTHYECKOT0 BOCTIMTAHUSI:

IIEHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICMIO0, TIOHUMAHMsI 3HAYCHUS XUMHYECKOW HAYKH B YKM3HU COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH
BJIQJICTh JIOCTOBEPHOW HWHGpOpMAIMeld O TMEPEelOBbIX JOCTIKEHHMSIX U OTKPBITUAX MHPOBOH U
OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NpeaCTaBJICHUA O COLIMAJIBHBIX HOPMax M IMpaBUIaX MEKINYHOCTHBIX OTHOILIEHUN B KOJIJICKTUBE,
KOMMYHUKATHBHOW  KOMIIETEGHTHOCTH B  OOINECTBEHHO TIOJE3HOH, yUeOHOMCCIEA0BATEILCKOMH,
TBOPYECKOW M JIPYTHMX BUIAX IEITEILHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOH JEATEIbHOCTH
IIprU BBIITOJIHEHHUN y‘IeGHLIX, IMO3HABATCIBHBIX 3a/a4d, BBIIOJIHCHUU XHMUUYCCKHUX OSKCICPUMEHTOB,
CO31aHNN y‘Ie6HLIX IIPOCKTOB, CTPEMJICHHA K B3aUMOIIOHMMAHUIO W B3aWMOIIOMOIIN B IPOIECCE STOH
y49e0HON JesTeTbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE TOBEIEHHWE W TOCTYIKH CBOMX TOBAapHUIIEH C
MTO3UITMHN HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUS:

MHPOBO33pPEHUYECKHE MPEICTABICHUS O BEIIECTBE M XWMHUYECKOH pEaKIHNH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M COCTABJISIOMIME OCHOBY Ul TIOHMMAHHUS CYIIHOCTH HAyYHON
KapTUHBI MHUpPA, TPEACTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX DPa3BUTHS MPHPOIBI, B3aMMOCBS3SIX
YyeJoBeKa ¢ MPUPOIHON CPEIoi, O POJIM XUMHUH B TTIO3HAHMHU ATUX 3aKOHOMEPHOCTEH;

MMO3HaBaTeIbHbIE MOTHBHI, HAMPABJIEHHBIE HA TTOMYYeHIE HOBBIX 3HAHUH 10 XMMHH, HEOOXOTUMBIE
Ui oOBsICHEeHWs] HaOJMIOZaeMBIX MPOIECCOB M SBIEHWH, IIO3HABAaTEeNbHOW, WH(HOPMAIIMOHHONW U
YUTATENbCKOH KYIBTYpPHl, B TOM YHCJE€ HABBIKOB CaMOCTOSTENHHONW pabOThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JTUTEPATYPOH, TOCTYITHBIMU TEXHHYECKIMH CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIl;

WHTEpeC K OOy4YeHHWI0 W TIIO3HAHHIO, JIO003HATEIHHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHMI0, TIPOEKTHOM U UCCIENOBATENbCKOW JEATENHHOCTH, K OCO3HaHHOMY BBIOOPY
HaIpaBIEHHOCTH W YPOBHsI 0OyUEHUS B AalTbHEUIIIEM;

4) dpopmupoBanus KyJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTH JXW3HHW, OTBETCTBEHHOIO OTHOIIEHHSI K CBOEMY 370POBBI0, YCTAHOBKH Ha
3I0OPOBBIN 00pa3 >KU3HH, OCO3HAHHE IOCIEIACTBHA W HENPUATHE BPEAHBIX MHPUBBIUEK (YIOTpeOIeHUs
AJIKOTOJISI, HAPKOTHKOB, KypeHHs ), HEOOXOUMOCTH COOTIOACHUS TpaBril 0€30MaCHOCTH MPH O0paIeHuH
C XUMHUYECKAMH BEIIECTBAMU B OBITY U PEaIbHOW KU3HH,

5) TpyAoBOro BoCIuTaAHUA:

WHTEPEC K MPaKTHIECKOMY U3YUEHUIO MTPOECCHil U TPyAa Pa3INdHOr0 PoJia, YBaXEHHUE K TPYAY U
pe3ynbTaTaM TPYAOBOM NEITENbHOCTH, B TOM YHCIIe Ha OCHOBE NMPUMEHEHHUS IMPEIMETHBIX 3HAHWUHU I10
XUMHH, OCO3HAHHBIM BHIOOp HHIMBUAYAJIBHON TPAaeKTOPUU TPOMODKEHUS OOpa3oBaHUS C YYETOM
JIUYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH,
YCIIENTHONH PO ECCUOHANLHOW [IEATEIBbHOCTH H Pa3BUTHS HEOOXOAMMBIX yMEHHH, TOTOBHOCTh
aJ1alTHPOBATHCS B TPO()ECCHOHATIBHOM CPEeE;

6) DKO0JI0rH4€CKOr0 BOCIIUTAHUSA



9KOJIOTHYECKH 1eNIecO00pa3Hoe OTHOIIEHHE K MPUPOAE KaK UCTOYHUKY KHU3HH Ha 3eMiie, OCHOBE
e cylIecTBOBaHM, MOHMMaHHWE LIEHHOCTH 3I0pPOBOr0 M 0e30MacHOro oOpasa >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY ()U3MYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAaHHE LIEHHOCTH
coOmoeHusl mpaBui 0E30MacHOro MOBEAEHUsl MpH paboTe ¢ BEHIECTBAMH, a TAaKXKe B CHUTYalHUsX,
YIPOXKAIOIIMX 3OPOBBIO U KU3HU JIFOJIEH;

CIOCOOHOCTH TPHUMEHATH 3HAHWsS, MOJTydaeMble NpPU HM3YUYECHHHM XUMHH, Ui pellieHus 3ajad,
CBS3aHHBIX C OKPYKAIOIIEW IPUPONHON CPEnoil, [l NOBBIICHUS YPOBHS DKOJIOTMYECKOW KYJBTYPSI,
OCO3HaHHUS TJI00AJIBHOTO XapakTepa HSKOJOTMYECKUX TNPOOJIeM W MyTed WX PEUICHUS MOCPEICTBOM
METO/NOB XUMUH, 3KOJOIMYECKOrO MBILUIEHUS, YMEHHUS PYKOBOJCTBOBAaTbCA UM B IIO3HABATEIbHOM,
KOMMYHUKATUBHON U COLIMAJIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MerampeiMETHBIX PE3yJIbTaTOB BBUICNSIOT 3HAYWMMbIE Ui (OPMHUPOBAHHS
MHUPOBO33pEHHUsT 00IIeHAYYHbIC TTOHSATHS (3aKOH, TEOpHSs, MPUHIINI, THIIOTe3a, PaKT, cucTeMa, Ipollecc,
9KCTIIEPUMEHT M JIPYTO€.), KOTOpbIE HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX TpeAMerax |
MO3BOJISIIOT Ha OCHOBE 3HAHWH M3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEJIOCTHON HAyYHOH
KapTHHE MHUpA, W YHHBEpCaJbHble YdeOHble JaelcTBus (TMO3HAaBaTeNbHBIE, KOMMYHHUKAaTUBHBIE,
pETYJSITUBHBIE), KOTOphIE OO0ecredynBaloT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSATEILHOMY
MJIAHUPOBAHMIO U OCYIIIECTBICHUIO YIEOHOM e TETFHOCTH.

Ilo3HaBaTe/bHBbIE YHHBepcAIbHbIe YueOHbIe AeiicTBHUA

Ba3oBble Joruyeckue gecTBus:

YMEHHUS HCIIOJIb30BATh IPHUEMBI JIOTMYECKOI0 MBINUIEHHS MPH OCBOCHHM 3HAHUM: PacKpblBaTh
CMBICT XMMHYECKUX TOHSATHH (BBIIENATH MX XapaKTEepHbIE MPHU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C
JNPYrUMHA TIOHSITHSIMH), KCIIONB30BATh IOHATHS JUII OOBSCHEHHS OTIENbHBIX (DAaKTOB M SBJIICHUH,
BBIOMpATh OCHOBAHHS M KPUTEPHH U1 KIACCH(PUKAIMN XMMUYECKHX BEIIECTB M XMMHUYECKUX PEaKIui,
yCTaHaB/IMBaTh IPUUYMHHO-CIEICTBEHHBIE CBSA3M MEXIy OOBEKTaMH H3y4YCHHUS, CTPOUThH JIOTMYECKUE
paccyaeHus (MHAyKTUBHBIE, IeIyKTUBHBIE, [10 AHAJIOTHH), IeJaTh BBIBOJBI U 3aKIIOUEHUS;

yMEHHE MPHUMEHSITh B IIPOLECCE IIO3HAHUS IOHATUSA (IPeIMETHblE U METaIpEAMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOIb3YEMbIE B XMMHH, IPEOOPa30BbIBATh IIMPOKO IPUMEHSIEMBbIE
B XUMHHU MOJIETBHBIC MIPEACTABICHUS — XUMUUECKUI 3HAK (CHMBOJ 3JIEMEHTA), XUMHU4eckas GpopMmyina u
YpaBHEHHE XHMHUYECKOW PEAKIUH — INPU PEUICHWH Y4eOHO-IO3HABaTENbHBIX 3a7ad, ¢ y4ETOM STHX
MOJIENBHBIX TIPEACTaBICHUA BBIABIATE W XAapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKA H3Yy4aeMBbIX
O0BEKTOB — XMMHMYECKHMX BEIIECTB M XUMHYECKUX PEaKLUUH, BBIIBIATH OOIIME 3aKOHOMEPHOCTH,
MPUYHHHO-CIICACTBEHHBIE CBS3H M IPOTHUBOPEUHS B M3y4aeMBbIX MIPOLECCAX U SABICHHIX.

BazoBble ucciieoBarebCcKue AeiiCTBUA:

YMEHHE HCIOIb30BATh MOCTABICHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUSA, & TAKXKE B
KayecTBE OCHOBBI M1 (POPMUPOBAHMS THUIOTE3bl IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKIEHUH;

npuoOpeTeHne OmblTa MO IUIAHUPOBAHUIO, OpPraHM3alUM M IPOBEACHUI0 YUYEHHMUYECKHX
9KCIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOIOM IIpOIecca, CaMOCTOSTEIbHO NPOTHO3HUPOBATH €ro
pesynbraTr, (opmynupoBaTh 0000IIEHMST X BBIBOABI IO pe3ydbTaTaM MPOBEAEHHOIO OIBITA,
HCCIIEI0BAHMUS, COCTABIATh OTYET O MPOJEIaHHON paborTe.

PaGora ¢ nundopmanueii:

yMEHHE BBIOMPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIMIO PA3IMUHBIX BUJOB U (HOpPM
MPEACTABICHU, NOIyYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB (HayYHO-IOMYJSAPHAsl JUTEpaTypa XUMHUYECKOTO
COoZIepKaHusl, CIpaBOYHbIE 1TOcOOus, pecypcsl MHTepHeTa), KpUTHUYECKH OLIEHHBATh MPOTUBOPEUUBYIO U
HEI0OCTOBEPHYIO MH(OpMaIHIo;

yMEHHE NPUMEHATh Pa3IM4YHble METOAbl M 3alpochl NPH HOUCKE M 0TOOpe MHpopMauuu u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOOUMBIX MJIsl BBHINOJHEHUS Y4eOHBIX M IIO3HABAaTENbHBIX 3alad
ONpenenéHHOro THMA, NOpPUOOpeTeHHEe OmblTa B O0JACTH  MCHOJNB30BAaHUS  MH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTHI, OBJaJA€HUE KyIbTYpOH AaKTHUBHOIO HCIOJB30BAHMS Pa3IMUHBIX



MOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BBIOMpAaTh ONTUMaNbHYIO (popMy mpencraBieHus: WHPOPMAUHA U
WUTIOCTPUPOBATh pellaeMble 3aJadd HECIOXKHBIMH CXEMaMH, JuarpaMMaMiy, IPYyrUMH (QOopMaMu
rpaduku U ©X KOMOUHAIMSIMH;
yMEHHE UCMONb30BaTh M aHAIM3UPOBATh B IMpolecce Y4eOHOH M HMCCIeAOBaTENbCKOM
JeATebHOCTH WH(GOPMALMIO O BIUSHUW MPOMBIIIICHHOCTH, CEIbCKOTO XO3WCTBA W TPAHCIOPTa Ha
COCTOSIHME OKPY>KaIoIe MPUPOIHON Cpeibl.
KomMmyHukaTuBHbIe yHHBepcaibHbIe yueOHbIe el CTBUS:
YMEHUS 3a7aBaTh BOMPOCH! (B XOzie auanora u (W) JUCKYCCHM) IO CYIIECTBY OOCYXKIaeMOM
TeMbl, (OpMYITHPOBATH CBOH MPEATIOKEHUSI OTHOCUTEIBHO BBIMOTHEHUS MPEJIOKEHHON 3a/1a4u;
YMEHHS TPEICTABIATh TONYyYCHHBIC PE3YIbTaThl MMO3HABATENBHON IESATETLHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JeNaTh MPe3eHTALUI0 PE3yJbTaTOB BBIMOJHEHHS XUMHUYECKOTO SKCIEPHUMEHTA
(J1abopaTopHOro OIbITa, JIAOOPATOPHOH pPadOTHl IO HCCICIOBAHUIO CBOMCTB BEIECTB, Y4eOHOrO
MIPOEKTA);
yMEHHSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEIbHOW U
HCCIIEIOBATEIILCKON JCATENFHOCTH TPH PEIICHUW BO3HUKAIOUIMX IMPOOJEM Ha OCHOBE yuéra oOIInX
WHTEPECOB M COTJIACOBAaHUS TO3WIMKA (0OCYXIEHUs, OOMEH MHEHUSIMH, «MO3TOBBIC INTYPMBI,
KOOPJMHAIIASI COBMECTHBIX JCHCTBHM, OIpeAcieHnE KPUTEPUEB MO OIEHKE KayecTBa BBHIMOTHEHHOH
paboTHI U ApyTHE).
PerynsTuBHbIe yHUBepCcATbHBIE YUeOHbIE AeiicTBUS:
YMEHHE CaMOCTOSITEIbHO ONPEAEIATh IeNu JIeITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISATH,
KOHTPOIMPOBaTh M MpPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTh, BBIOMpATh HamOosee
3¢ pekTUBHBIE CITIOCOOBI pelIeHUsI YICOHBIX M MTO3HABATENBHBIX 3a71a4, CAMOCTOSITEILHO COCTABIISATh WM
KOPPEKTUPOBATh NPEAJIOKEHHBIA AJITOPUTM JIEMCTBUI IPH BBIIOJHEHUH 33aJaHUN C YYETOM IIOIY4EHHS
HOBBIX 3HAaHMH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX, OIEHWBATh COOTBETCTBHUE
MOJTy4YEeHHOTO pe3yibTaTa 3asBJICHHOM II€NM, yMEHHE HCIONb30BaTh W AaHAJIM3HPOBATH KOHTEKCTHI,
MpeyIaraeMbple B YCIIOBUH 3aJaHAH.
HPEAMETHBIE PE3YJIBTATbBI
B cocraBe mpeaMeTHBIX pe3yIbTaTOB [0 OCBOSHUIO 005S3aTENFHOTO COACPIKAHMS, YCTAHOBIEHHOT'O
JMaHHOH (enepaabHON pabouel MporpaMMon, BRIACISIOT: OCBOCHHBIC 00YUYaOMIMMUCS HAyYHbIC 3HAHUS,
YMEHHS U CTIOCOOBI AEHCTBUH, crienuudeckrne Ui MPeIMETHON 001acTi «XUMUSD», BUIIBI JIESITEIHHOCTH
[0 TIOJIYYEHUIO HOBOTO 3HAHWA, €r0 WHTEPIIPETalnd, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3INIHBIX
Y9e0HBIX ¥ HOBBIX CUTYaIUsX.
K xonmy o0ydeHus B 8 kJacce mpeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOIDKHBI OTPaXKaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:
®  pPacKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX ITOHITHNA: aTOM, MOJIEKYJIa, XUMHYECKHI JJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS W HEOMHOPOIHAS), BaICHTHOCTb,
OTHOCHTENhHAS] aTOMHAs M MOJIEKYJISIpHAash Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOISpHAS
Macca, MaccoBas JONS XMUMHYECKOTO JJIEMEHTa B COSIWHEHWH, MOJNSAPHBIA OO0BEM, OKCHI,
KHCIIOTa, OCHOBaHHE, COINIb, JJIEKTPOOTPHUIATEIHHOCTh, CTEEeHb OKHCIICHHS, XUMHYECKas
peaxmusi, KIacCU(pUKAIMS PEeaKifii: PeaKnu COCIMHEHUS, PEaKIUU pa3iIoKeHUs, PeaKInu
3aMeIIeHns, peakuy OOMEHa, AK30- M JHJOTEPMUYECKHE PEaKIUH, TerioBod 3ddekt
peaxkmuu, SIApo aToMma, SJEKTPOHHBIM clod aToMa, aToMHas opOuTanb, paguyc aToma,
XUMHYECKas CBS3b, MMOJIIPHAs U HETONIsIpHas KOBAJICHTHAs CBS3b, HOHHAS CBS3b, NOH, KATHOH,
AHWOH, PAaCTBOP, MaccoBast JIOJs BelecTBa (MIPOIEHTHASI KOHIIEHTPAIH) B pACTBOPE;

® JULTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHSITHH M MPHUMEHSATH 3TH TTOHSTHS
IIPH OTIFICAHWH BEIECTB M UX MPEBPALICHUI;

®  JCIIOJNIB30BaTh XMMHUYECKYIO CHUMBOIUKY JUISI COCTaBJIeHUS (HOpMyN BEIIECTB M ypaBHEHUU
XUMHAYECKUX PEaKLUii;

e  OmpenensiTh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAWHEHMSAX, CTEIIEHb OKUCIICHUS

3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAAIECKHOCTD BEIIECTB K ONMpeneNEHHOMY Kiaccy



coequHEeHU 10 (dopMmyaaM, BHJI XAMHUYECKOH CBsA3M (KOBAaJICHTHAass W WOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX;

packpeiBath cMmbicn llepuogmueckoro 3akonHa [I. WM. MeHnneneeBa: JOe€MOHCTPUPOBATh
MIOHUMaHUE MEePUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOXKEHUS
B [lepuoanueckoil cucTeme, 3aKOHOB COXpPaHEHHS Macchl BEILECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOT'O yYeHHsI, 3aKOHa ABOraapo;

OIMCHIBATh M XapaKTepu3oBaTh TabmuuHyto Qopmy [lepnomudeckoil CHCTEMBI XUMHUYECKHX
3JIEMEHTOB: Pa3inyaTh MOHSATHS «IJIaBHAs MOArpynna (A-rpymma)» ¥ «1o0ouHas MOArpyIna
(b-rpynma)», Manele U OONbIIME MEPUOABI, COOTHOCUTH 00O3HAUEHHS, KOTOpPbIE MMEIOTCS B
tabmune «llepuonuueckas cucreMa xumudeckux adnemeHtoB J[. . MeHneneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTHKaMH CTPOEHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij
spa, 00IIee YMCIO AIEKTPOHOB U paclpeelieHe HX 10 AICKTPOHHBIM CIIOSIM);
KJIacCH(UIIMPOBATH XUMUYECKHE DIIEMEHTHI, HEOPraHUYECKUE BEIIeCTBA, XMMUYECKHE PEaKIINU
(110 YKMCTy ¥ COCTaBy YYaCTBYIOUIMX B PEAKIIMU BEUIECTB, MO TermioBoMy 3ddexty);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIECTB PAa3IMYHBIX KIIACCOB,
MOATBEPKIasi OMNHCAaHWE TPUMEPAMU  MOJIEKYJSIPHBIX  YpPaBHEHHH  COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;

MIPOrHO3MPOBATh CBOMCTBA BEHIECTB B 3aBHCHMOCTH OT WX KAadeCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUAX ITPEBPAIICHUH B PA3JIMYHBIX YCIIOBUSX;

BBIYHCIISATh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO JIOJTIO
XUMHAYECKOT0 dJIeMeHTa Mo (opMmyie COeMHEHHs, MACCOBYIO JIOJIO BENIECTBA B PacTBOPE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU pEaKIINy;

MPUMEHATH OCHOBHBIE OIEPAallMd MBICIUTENFHOW JEATENbHOCTH — aHalW3 W CHHTE3,
cpaBHeHHE, OOOOIECHHE, CHCTEMATH3AlWI0, KIACCU(UKAIMIO, BBISBICHUE NPUYINHHO-
CIIEZICTBEHHBIX CBS3€ — /IS W3Y4YCHHS CBOMCTB BEIIECTB M XHMHUYECKHX PEaKIIHi,
€CTeCTBEHHO-HAyYHBIE METONBl TO3HAHWS — HAONIOACHWE, W3MEpPEeHHEe, MOJACIHpPOBaHHE,
AKCIIEPUMEHT (peaTbHBIH U MBICIICHHBIN );

CIIEIOBATh MPaBUIIaM TI0JIb30BAHHS XHMUYECKON TIOCY/ION M 1a00paTOPHBIM 000pYIOBaHUEM, &
TaKkKe TMpaBWJiaM OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIHSIMH TIO
BBITIOTHEHUIO  J1a0OpaTOPHBIX XUMHYECKHMX OIBITOB IO TONYyYEHWI0 H COOMPAaHUIO
razoo0pa3HbIX BeEMmeCTB (BOAOpOAa W KHCIOPOHa), TIPUTOTOBJICHUIO PACTBOPOB C
onpenenéHHOW MacCOBOM Jiojiel pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IPOBOJIUTH
XUMHYECKHE IKCIIEPUMEHTHI 110 PACIO3HABaHUIO PACTBOPOB IIENOYEH M KHCIOT C IOMOIIHIO
WHIKATOPOB (JTakMmyc, (heHoNmpTaNenH, METUIOPAHK U IpyTHE).

K xoHIy o0y4eHus B 9 kiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

PacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHATHN: XUMHUYECKHUH DIIEMEHT, aTOM, MOJIEKYIIa,
WOH, KAaTHOH, aHHWOH, IIPOCTOE BEIIECTBO, CIOXKHOE  BEIIECTBO, BAJIEHTHOCTb,
3EKTPOOTPUIIATENNFHOCTh, CTEIeHb OKHCICHHS, XMUMHUYEeCKas peakmus, XUMUYecKas CBS3b,
TeroBoi 3 (eKT peakuu, MOk, MOJSIPHBIH 00BEM, PACTBOP, SICKTPOIUTHI, HEITIEKTPOIUTHL,
ANEKTPOIUTHYECKAS JUCCOIMAINS, PEeaKIMd HWOHHOrO OOMEHa, KaTalli3aTop, XUMHUYECKOe
paBHOBecre, OOpaTHMble ¥ HEOOpaTHMblE pPEaKIHH, OKUCIHTEIbHO-BOCCTAHOBHTEIBHEIE
pEeaKkIuu, OKHUCIHUTENb, BOCCTAHOBUTENh, OKHCIEHHWE U BOCCTAHOBIICHHE, aJIIOTPOIHS,
aM(OTEepHOCTh, XUMUYECKas CBSI3b (KOBAJIEHTHAs, MOHHAS, METAJUTMYECKAas), KPUCTAILTIYECKas
pemérka, KOppo3usi METauIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKIfy, MpPeAeTbHO
nonyctuMmas konueHnTpanus 11K Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKHX IMOHSATHH U MNPUMEHSTh 3TU MOHSITHUS
P OMKUCAHUU BELIECTB U UX MPEBPAILCHUN;

WCIIONb30BaTh XUMHYECKYI0 CHMBOJHKY JUIS COCTaBIICHHsI (DOPMYIN BEIIECTB M YpaBHEHUI
XUMUYECKUX PEaKILIH;



OIpEeNsITh BAJCHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHX SJIEMEHTOB B COCHAMHEHHSX
Pa3IMYHOTO COCTaBa, MPHUHAJUIEKHOCTh BELIECTB K ONpeneNEHHOMY KJaccy COEAMHEHUH IO
dopmynamM, BHA XUMHYECKOM CBSI3M  (KOBajJeHTHAs, WOHHAs, MeTaJuIM4yecKas) B
HEOpraHWYEeCKUX COCAWHEHMAX, 3apsi]l MOHA MO XHMHUYEcKoil (opmyre, xapakrep cpeiasl B
BOIHBIX PAacTBOpPax HEOPraHMYECKUX COCAMHEHWH, THUN KPUCTALIMYECKOW pEMIETKU
KOHKPETHOT'O BEIECTBa;

packpeiBaTth cmbicn Ilepuonnueckoro 3akona [[. M. MenpeneeBa U JEMOHCTPUPOBATH €rO
MMOHUMAaHHE: ONMHMCHIBATH U XapaKTepu3oBaTh TabmuuHylo Qopmy [leproandeckoil crcTeMbl
XUMHYECKUX DJIEMEHTORB: pa3iuyaTh MOHITHS «TJIaBHas moarpynna (A-rpymnmna)» u «mobdoyHas
noarpynmna (b-rpynma)», Maneie W OonblIMe TMEPUOABI, COOTHOCUTH O0O3HAYEHHSI, KOTOpHIE
HMCHOTCA B HGpHOZ[H‘ICCKOfI Ta6HI/IHC, C YHUCIOBBIMHU XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj siapa, o0Iee YHCIo 3JIEKTPOHOB U paciipenesieHue ux
[0 JJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
3JIEMEHTOB M MX COENMHEHUW B MPEAENax MAJbIX IEPUOJOB MU INIABHBIX NOAIPYIN € Y4ETOM
CTpOCHUA UX ATOMOB;,

KHaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKHE 3JIEMCHTBI, HCOPraHNYCCKUEC BEUIECTBA, XUMHNYCCKUEC PCaKIITNU
(Mo 4HMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIOBOMY 3(QeKTy, 1o
H3MEHEHHIO CTEIIEHEH OKUCIICHUS XUMHUYECKHX BHCMCHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUUCCKHE XMMHUYSCKHUE CBOMCTBA MPOCTHIX W
CJIOXHBIX BC€HICCTB, IMOATBCpXKAAsd OIMMCAHUC TIIpUMEpaMMU MOJICKYJISAPHBIX W HWOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUIA;

COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTHYECKOW AUCCOIUAIINN KUCIIOT, IIEI0Yel U colel, TIOTHbIe
M COKpalIéHHBIE ypaBHEHHS peaKIMi HOHHOIO OOMEHA, YypaBHEHHUS  PEaKIIWiA,
MTONTBEP)KAAIOMINX CYIIECTBOBAaHNE TE€HETUYECKOW CBSA3M MEXKIY BEIIECTBAMHU DPa3THYHBIX
KJIACCOB;

packpplBaTh  CYIIHOCTH  OKHCIHTEIHHO-BOCCTAHOBHUTENBHBIX  PEAKIHHA  IOCPEICTBOM
COCTaBJICHUSA JJIEKTPOHHOTO OallaHCca 3TUX PEAKITHIA;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOEHHUS, BO3MOXHOCTH
MIPOTEKaHUS XUMHUYECKUX TIPEBPAILEHAN B PA3INYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO JIOJTEO
XUMHYECKOTO 3JIeMeHTa 1Mo (opMyJie COEAMHEHUS, MAacCOBYIO JONIO BEIIECTBA B PacTBOpE,
MIPOBOIUTH PACUYETHI 110 YPABHEHUIO XHMHUECKON PEAKIINH;

COOJTFO/IaTh TIPaBMIIA MTOJTF30BAHUS XHMHUYECKON MOCYAON U JIAOOpaTOPHBIM 00OPYIOBaHUEM, a
TaK)Ke TIpaBHiia OOPAIEHNS C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIHSMH IT0 BBITOIHEHIIO
7a00PaTOPHBIX XMMHYECKHX OIBITOB IO TMONYYEHUI0O W COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yTIIeKHUCIIOoro rasa);

MIPOBOIUTh PEaKIHH, TITOATBEPKIAIOIMINE KAUYeCTBEHHBI COCTAaB pa3iMYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM IyTEM XJIOpUA-, OpOMHI-, HOMUA-, KapOoHaT-, docdhar-, CHIMKAT-,
cynbdaT-, THIPOKCHA-MOHBI, KATHOHBI aMMOHHWS ¥ HWOHBl H3yYEHHBIX METAIJIOB,
MIPUCYTCTBYIOIIFE B BOAHBIX PACTBOPaX HEOPTAHHUECKUX BEIIECTB;

MIPUMEHATh OCHOBHEIE OIEPallMd MBICIUTENLHON JEATeIhbHOCTH — aHaIW3 W CHHTE3,
CpaBHEHHE, 0000IIeHNe, CUCTEMATH3AINIO, BBISBIICHHE IPHYNHHO-CIIEICTBEHHBIX CBS3eU — JIIs
M3Y4EHUs CBOWCTB BEIIECTB M XUMUYECKUX PEAKINH, €CTECTBEHHO-HAYIHBIE METO/TbI TO3HAHUS
— HabmroieHue, U3MepeHre, MOJISIIMPOBaHNE, SKCIIEPUMEHT (P €aTbHBIN 1 MBICIICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 0 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 ) bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 0 0 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 0 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma

12| Osemmenno : biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIbHBIE PEAKIIHH
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 1 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS JUCCOIMALIMS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 0 0
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

bubmuoreka [JOK
. 7 2
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
bubmmoreka [IOK
. 7 2
3.2 Bakueinue MeTaiuisl 1 X COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
bubmmoreka [IOK
. B 0
4.1 €IIECTBA U MaTEepUAaJIbl B )KU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [OK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 10




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero HU3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
IT .P
| peaMer xumuu. Poss xumun B | 0 0 02.09.2026 bubmmoreka [IOK
JKU3HHU 4yesoBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c
IT
) OHSTHE O METOIaX IO3HAHUA B 1 0 0 03.09.2026 bu6moreka [IOK
XUMHUUA https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuna
0 0 & b K
3 paboThI B 1a0OPATOPUU U PUEMBI | 0 0 09.09.2026 nommoreka 11O
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
q .C 0
4 HUCThIE BEIISCTBA j/I cmecu. CriocoObl | 0 0 10.09.2026 bubmuorexa [JOK
pasneneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2 BuG OK
5 «Pa3znenenue cmeceit (Ha mpumepe 1 0 0 16.09.2026 uomoreka I
. https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBApEHHOM COJIM)»
6 ATOMBI 1 MOJIEKYJIbI 1 0 0 17.09.2026 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIIEMEHThI. 3HAKH | 0 0 23092026 bubmuorexka [JOK
(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U coKHBIE BELECTBA 1 0 0 24.09.2026 bubmnorexa [IOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 0 0 30.09.2026 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

b K
10 Xumnueckas popmyina. BanreHTHOCTD 01.10.2026 nommorexa [10
https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHUX JIEMEHTOB
O .

1 THOCHTEIIbHAS aTOMHAsl Macca 07.10.2026 bubmmorexa [{OK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas J10J1s1 XUMHYECKOTO 08.10.2026 bubmmoreka [{OK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c

13 KonunuectBo Bemnecta. MoJib. 14.10.2026 bubmmoreka [{OK
Moumnspaas macca https://m.edsoo.ru/ff0d5230

14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. 15.10.2026 bu6moreka [IOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa

15 [Ipn3Haku n ycnomxmv IIPOTEKaHUs 21.10.2026 bubnuoreka [JOK
XUMHUYECKUX peaKInil https://m.edsoo.ru/ff0d3al6
3 .

16 AKOH COXpaHEHHMS MaCChl BEIIECTB 22.10.2026 bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brluncnenust Koau4yecTBa, MacChl BuG 1OK

nonuorTeka

17 05.11.2026
BEIECTEA TO YpaBHEHIM https://m.edsoo.ru/f0d5708
XUMUYECKUX PEAKIUN
Knaccudukanus XuMU4ecKux

. bu6mmoreka [JOK
18 peakiuii (CoeTuHeH s, Pa3IoKEeHHUSI, 11.11.2026
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii- Bu6 OK
19 sHIKIIoneaucT. O000ImeHne 1 12.11.2026 nbnnotexa 11
. https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUH
K 6ota Nel

20 OHTpOJIbHAs paboTa 10 TeMe 18.11.2026 bubnunoreka [JOK
«BelecTBa U XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
B — .C

)1 0311lyX — cMech razoB. CocraB 19.11.2026 bubnunoreka [JOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOUCTBA

bubmmorexa [{OK

22 KHCII0poa (peaKky OKUCIIEHMUS, 25.11.2026
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 oxcumax
CriocoOsI MOJTydeHUsT KHUCIOpOoia B
bubmmorexa [{OK
23 mabopaTopuH U MIPOMBIIIICHHOCTH. 26.11.2026
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckon
24 peaKIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXHUMHUYECKOM YPaBHEHUH, IK30- 02..12.2026 | https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKITHTIX
Tonnuso (HedTh, Yroiab U METaH).
b K
25 3arpsi3HeHne BO3/IyXa, CITIOCOOBI €ro 03.12.2026 nommorexa 110
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[Ipaktrueckast padota Ne 3 o Teme BuG 1OK
nOIMoTEKA
26 «ITonmyuenue u CO?I/IpaHI/Ie KHCIIOpOJa, 09.12.2026 hitps+//m.edsoo.ru/f0d4ac?
HU3yYECHHE €r0 CBOMCTBY
B _
7 OJI0pOJT — BJIEMEHT U IIPOCTOE 10.12.2026 bu6mmoreka [JOK
BeniecTBo. Haxoxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
o N
)3 W3UYECKUE U XUMHUYSCKHE CBOMCTBA 16.12.2026 bubnuoreka [JOK
Bozopoa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITongaTtue o KuCIOTax MU COJISIX 17.12.2026 bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
C 0
30 10COOBI MOJIyYEHHSI BOJIOPO/IA B 23.12.2026 bubnunorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme Eu6 OK
31 «ITonyuenue u cobupanue Bo10po/a, 24.12.2026 nommorexa I

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 30.12.2026
ABoranpo https://m.edsoo.ru/ff0d542¢
Brrunciienus 00béMa, KOJIMYECTBa

33 BEIIECTBA ras3a Io €ro U3BECTHOM 13.01.2027 bubmorexa [TOK

. .. Y o https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brruncienuss 00EMOB ra3oB 10 Bu6 110K
nOIMOTEKA
4 14.01.2027

3 YPABHCHIIO PEAKIlIl fa 0CHOBE https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUH Ta30B

35 dusznvecKkrue U XMMHUYeCKHe CBOMCTBA 20.01.2027 bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsitue 06 21.01.2027 bubmuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.

37 Hacsiiiennbie 1 HEHACHIIIICHHBIC 27.01.2007 bubmuorexa [JOK
pactBOpbl. MaccoBas J10151 BEIIECTBA B https://m.edsoo.ru/ff0d5b40
pacTtBope
[IpakTrueckast pabota Ne 5 o Teme

13 <<HpI/Il“OT.(‘)BJ'ICUHI/IC paCTB(poB c ) 78.01.2007 bubnuorexa [JOK
ONpPENEIIEHHON MAaCCOBOU N0JIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 KounTtponsnas padora Ne2 mo teme 03.02.2027 bubnuoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342

40 OKcuapl: coCTaB, KiaccuduKaius, 04.02.2027 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHne u XMuMHUYECKHE CBOMCTBA

41 KI/ICJ‘I};qTHLIX OCHOBHBIX U aM(OTEPHBIX 10.02.2027 Bubmmorexa LIOK

’ p o https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accuduKaims, 11.02.2027 | bubauoreka [IOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 HonyquI/Iue U XUMHUYECKHUE CBOICTBA 17.02.2027 bubmuoreka [IOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarms, 18.02.2027 bubmmorexa [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKUE CBOMCTBA 24.00.2007 bubnuorexa [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATypa,
46 CHOCOOBI OJYYEHUS, XUMUYECKHE 25.02.2027 brbnmorexa [HOK
. https://m.edso00.ru/00ad9474
CBOMCTBa
[IpakTueckas pabota Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 337a4 110 TEME 78.02.2025 bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
r
43 €HETHYECKas CBA3b MEXKIY IEJ'I&CCElMI/I 03.03.2007 bubnuoreka [IOK
HEOPraHMYeCKUX COCTUHEHUI https://m.edsoo.ru/00ad9as50
O06o00meHNe U CHCTEMAaTH3aITHS bubnuoreka [JOK
4 04.03.2027
? 3HAHUM https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme BuG OK
50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX 10.03.2027 nommoreka L
o https://m.edsoo.ru/00ad9ela
COCJIMHEHU I
[TepBbie MONBITKH KIacCU(pUKAITIN Bu6 OK
51 XUMHUUYECKHUX AieMeHTOB. [loHsiTHE O 11.03.2027 nommoteka I
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHbIX 3JIEMEHTOB
[Iepuonnueckuii 3aKOH U Bu6 OK
52 [Iepuonnueckas cucTeMa XUMHYECKUX 17.03.2027 ubsmorexa L
https://m.edsoo.ru/00adas52c
anemenToB /. 1. Menneneepa
53 [Iepuonpl, rpyniibl, TOATPYIIIBI 18.03.2027 | bubmuoteka [IOK




https://m.edsoo.ru/00ada52c

Crpoenue atromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54 24.03.2027
snep. M3oTonel https://m.edsoo.ru/00ada342
CTpoeHHe AEKTPOHHBIX 000JI0YCK Bufs oK
55 aToMOB 3JieMeHTOB [leproanueckoit 25.03.2027 nomoreka L
https://m.edsoo.ru/00adabbc
cucremsl Jl. 1. MenpeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA MO erf) MOJIOKEHUIO B 07.04.2027 bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproamnyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU I/I HpvaKTI/IKI/I. . 08.04.2027 bubnuoreka [IOK
N. MeHnneneeB — y4€HbIN, IEAArOT U https://m.edsoo.ru/00ada96e
rpak JaHuH
DIIEKTPOOTPUIIATETLHOCTh AaTOMOB BuG OK
58 XUMUYECKUX DJIEMEHTOB/ 14.04.2027 nommoreka L
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepodHas padoTa
59 HMonHas xuMu4ecKkas CBS3b 15.04.2027 bubmorera [JOK
https://m.edsoo.ru/00adac34
K
60 OBAJICHTHAs MOJISIPHAS XUMUYECKas 21.04.2007 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
K
61 OBAJICHTHAs HETIOJIIpHAs 22.04.2007 bu6mmoreka [JOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab9
62 CrerneHpb OKUCICHUS 28.04.2027 bubmmorera [JOK
https://m.edsoo.ru/00adae28
0 -
63 KHCIINTEIbHO-BOCCTAHOBUTEILHBIC 29.04.2007 bu6mmoreka [JOK
peakunu https://m.edsoo.ru/00adb076
64 OkucauTenu U BOCCTAaHOBUTEIIH 05.05.2027 | bubmuoteka [JOK




https://m.edsoo.ru/00adb076

KonTtponeHas padota Ne4 mo teme

bubmmoreka [{OK
X 1 06.05.2027
65 «Crpoenne atoma. Xumiieckas https://m.eds00.ru/00adb486
CBSI3b)
66 PesepBHbIit ypok. O606£H€HH€ u | 12.05.2027 bubnuorexa [JOK
CHCTEMaTHU3alus 3HaHUNU https://m.edsoo.ru/00adb33c¢
67 PesepBHbIit ypok. O606£ueH1/1e u | 13.05.2027 bubnuorexa [JOK
CHUCTEMaTHu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
19.05.2027
68 PesepBubiit ypok. O60011eHNE 1 1 20.05.2027 bubnuoreka [JOK
CHCTEeMaTHu3alus 3HaHUU 26.05.9027 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

[Iepnoanueckuil 3aK0H.

| [Iepnoanueckas cucrema | 0 0 bubnnorexa [JOK
XUMUYECKUX dieMeHToB JI. U. 02.09.2026 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMHYECKHX DJIIEMECHTOB 1 0 0 bubmorera [IOK

. 04.09.2026 | https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubnuoreka [IOK

3 1 0 0
HEOpPraHWYECKUX BEIIECTB 09.09.2026 | https://m.edsoo.ru/00adb7e2

4 Bunnl xuMHuueckoil CBSI3U U THIEI | 0 0 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEMIETOK 11.09.2026 | https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 11 eHHE OneHue i 1 1 0
«[loBTOpeHue u yrinyOneHue 3HaHUM 16.09.2026
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukanus XuMuaeckux | 0 0 bubnunoreka [JOK
peakuuii o pa3IMYHbIM NpU3HAKAM 18.09.2026 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [loHsiTHE O TOMOTE€HHBIX U 1 0 0 bubmmorexa [TOK
DEARTIH. 23.09.2026 | https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[TonaTHe 0 XUMHYECKOM

8 aBHOBecHH. DAKTOPBI, BIUSIONINE 1 0 0 bubmmorexa [TOK
p ’ P, t 25.09.2026 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHMHUYECKOH pCakuun u




II0JIOKEHUE XMMHUYECKOT0
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakiuu 30.09.2026 | https://m.edsoo.ru/00adcade
Teopust 2NEKTPONUTHYECKOU
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LOK
’ 02.10.2026 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakiuii bubmmorexa LOK
M P 07.10.2026 | hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
2 OCHOBAHHU B CBETE MPEACTABICHHI bu6moreka [IOK
00 2JIEKTPOIUTUUECKOU 09.10.2026 | https://m.edsoo.ru/00add5d8
IUCCOLINAIINHT
XHUMHYeCKHEe CBOMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubmmorexa [OK
ped § 14.10.2026 |  hitps://m.edsoo.ru/00addsb2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 TTousiTie o ruapoIn3e cojie bubmorexa LOK
AP 16.10.2026 | hitps://m.edsoo.ru/00add9d4
O06o001IeHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
15 B
3HAHUNI 21.10.2026 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perrenne pkcriepuMeHTAILHBIX bubmnorexa [IOK
P 23.10.2026 | https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas padora Ne2 no teme
17 «DIEKTPOIIUTHYECKAS TUCCOLINAIHS bubmnorexa [IOK
p a 1A 06.11.2026 | https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKllii B pacTBOpax»
13 OO01as XxapakTepucTUKa raJIoreHOB. bubnunoreka [JOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE 11.11.2026 | https://m.edsoo.ru/00addfe2




XJopa

Xnoposogopos. CoxsHast KHCIIOTa,

bubmmorexa [{OK

19 €CKHE CBOMCTBA, MOJyUYEHHE,
KUMHTCCIAE CROMCTRA, HOMyHeH 13.11.2026 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTtuyeckas padora Ne 2 o reme
20 «ITomydyenre COMTHON KUCIIOTHI bubmorexa [TOK
Y R . ’ 18.11.2026 | https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIINH, €CIIU OOUH U3 bubmmorexa LOK
P ’ A 20.11.2026 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynnst 25.11.2026 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
” Haxoxnenue cepbl U €€ coeTMHEHU I bu6mmoreka [IOK
B Ipupoie. XUMMUYECKHE CBOKMCTBA 27.11.2026 | https://m.edsoo.ru/00ade64a
cepbl
CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
24 .
(br3uYecKre U XUMUYECKHE CBOMCTBA 02.12.2026 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3UYeCKre U XUMHUYECKUE bubmorexa HOK
. 04.12.2026 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE 09.12.2026 | https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
27 Brlunciaenne MaccoBO I0JIM BBIXOAa bu6mmoreka [JOK




IIPOJIyKTa peakuu

11.12.2026

https://m.edsoo.ru/00adec8a

OO1mas xapakTepuCTHKa HIEMEHTOB
VA-rpymmsl. A3oT,

bubmmoreka [{OK

28
pacrpoCcTpaHeHHEe B PUPOJIE, 16.12.2026 | https://m.edsoo.ru/00adeea6
(du3HUecKre U XUMUYECKUE CBOMCTBA
AmMHaK, ero GU3NIECcKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYCHUE U bubmorexa HOK

> HOIYA 18.12.2026 | https://m.edsoo.ru/00adf004
MIPUMECHCHHE
[IpaxTnueckas padota Ne 3 o Teme
30 «ITonyyenne aMmmMuaKa, U3y4eHHUe €ro bubmorexa HOK
i B 23.12.2026 | https:/m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuotexa [JOK
XHMHUYECKHE CBOMCTBA 25.12.2026 | https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX

32 oOpenuil. Xumuueckoe bubamorera LOK
YAOOP ) . 30.12.2026 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaloIIel cpeibl
COEIMHEHUSIMU a30Ta
®ochop. Okecup dhochopa (V) u

33 (bocg)o pHa;I KI/Ifﬂ(E))Ta (b(bI/II)BI/I(‘IC)CKI/Ie u bubmorexa HOK

P N 13.01.2027 | https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonw3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YA0OpEHUH. bubmuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl 15.01.2027 |  https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B

35 pu 1; Iel @E)I/I?.Hl?{ecxl;e Y XUMUYECKHE Bubmmorexa LIOK

PHPOZE, 20.01.2027 | https://m.edsoo.ru/00adfd9c

CBOICTBA




Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTUYECKHE MTPOOIIEMEI, 22.01.2027 | https://m.edsoo.ru/00adfebe
CBs3aHHbIE C OKcuaoM yriaepoza (IV)
37 VYroJibHAsI KUCIOTA U €€ COJn bubnmorexa [OK
27.01.2027 | https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme
18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kKapOOHaT- 29.01.2027 | https://m.edsoo.ru/00ae027¢
HOH"
[TepBoHavaNbHBIC TIOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmorexa OK
03.02.2027 | https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coeqmuHeHus bubmorexa LOK
05.02.2027 | https://m.edsoo.ru/00ae080a
[TpakTruueckas padota Ne 5.
Pemenue skcnepuMeHTaNbHBIX 33724 bubnuoreka [IOK
41 .
1o teme «BaxuHeie HeMeTalIbl 1 10.02.2027 |  https://m.edsoo.ru/00ae0bf2
WX COCAMHEHUS»
KontponbHas padota Ne3 mo teme
42 «BaxHeime HeMeTalIbl U UX bubmmorexa [TOK
12.02.2027 | https://m.edsoo.ru/00ae0el8
COEJIMHEHUS
OO01as XxapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
13 MeTauioB. Metajuinueckas CBsI3b U bubmuoreka [JOK
METaJUINYECKasl KPUCTAJUTMYECKAS 17.02.2027 | https://m.edsoo.ru/00ael03e

pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB




XUMHYECKHE CBOUCTBA METAJIOB.

44 DIIEKTPOXUMHUYECKHUH P bubmmorexa [IOK
P . P 19.02.2027 | https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJIOB
OOmrre cnocoObl MOTyYeHUs
MetauioB. CriiaBel. Beraucnenus mo
45 ABHCHUSIM XMMHYECKUX PEaKIUM bubmorexa LHOK
P pearii, 24.02.2027 | https://m.edsoo.ru/00ael 156
€CJIM OJIH U3 PEareHTOB COJICPKHUT
npuMecu
46 ITousTHE O KOPPO3UN METAIIJIOB bubmorexa HOK
PP 26.02.2027 | https://m.edsoo.ru/00ael278
bu6moreka [IOK
47
[lenotmpte MeTabI 03.03.2027 | https://m.edsoo.ru/00ael14b2
43 OKcHIbI ¥ THAPOKCUIBI HATPUSI U bubmuorexa [JOK
KaJus 05.03.2027 | https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHuid 10.03.2027 | https://m.edsoo.ru/00ael5e8
50 Baxneiimme coeMHESHHS KalbLIHs bubmorera [OK
A t 10.03.2027 | https://m.edsoo.ru/00ael5e8
51 O06o001IeHNEe U CHCTEMAaTH3aIIHS
3HaHUU 12.03.2027
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHHUs 17.03.2027 | https://m.edsoo.ru/00ae1886
[IpakTnueckas paborta Ne 6 o Teme
53 "JKEécTKoCTh BOABI M METOJIBI €€ bubmorera [JOK
" a a 19.03.2027 | https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6mmoreka [JOK
54 An i
FOMIHIH 24.03.2027 | https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBA OKCHIA U bubnunoreka [JOK




TUIPOKCHIA 26.03.2027 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keneso 07.04.2027 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH JKeTe3a bubnuorexa [JOK
(IT) u xxene3a (III) 09.04.2027 | https://m.edsoo.ru/00ae35e6
53 O06o01enre U cucTeMaTu3arus
3HAHUHN 14.04.2027
[IpakTnueckas padbora Ne 7.
Pemenue skcnepuMeHTaNbHBIX 33024 bubmmoreka [{OK
59 .
mo TeMe «BakHeHIIne MeTaluIbl U UX 16.04.2027 | https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COIEPKUT MpuUMecH. Beraucienus 21.04.2027 | https://m.edsoo.ru/00ael750
MaccOBOM JOJIU BBIX0J1a IPOAYKTa
peakuuu
61 O06o01eHre U cucTeMaTru3amus
3HAHUM 23.04.2027
KontponbHas padota Ned4 o Teme
62 «BaxHelme MeTaJIbl U UX 28.04.2027
COEJIMHEHUS
63 Bemiectsa u marepuaisl B bubnunoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA 30.04.2027 | https://m.edsoo.ru/00ae3£50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKaIOLLEH Cpebl 05.05.2027 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
IKOJIOTHYECKUX MPoOIeM 07.05.2027 | https://m.edsoo.ru/00ae4270




66 PezepBubiit ypok. O0oOIeHNE U | bubmuoreka [IOK
crucTeMaTH3aIlus 3HaHUI 12.05.2027 | https://m.edsoo.ru/00ae0dOa
67 PesepBHrIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
cHCTeMaTH3aIlns 3HAHUI 14.05.2027 | https://m.edsoo.ru/00adb33¢c
68 PesepBHbIit ypok. 0606iueH1/1e u 1 19.05.2027 bubnuorexa [JOK
CUCTEMATU3ALUA 3HAHUUN 1.05.2027 https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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