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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMUU Ha YPOBHE OCHOBHOTO o0OIIero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTensHOI TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHMUsI, MPEICTABIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (efepaibHON pabouel porpaMMbl BOCIIUTAHUS
U C Yy4€TOM KOHIICMIMHU TMpernojiaBaHusl ydyeOHOro mpenMera «XUMHS» B
oOpa3zoBaTenbHbIX opranuzaiusax Poccuiickoit @eaeparuu.

[Iporpamma mo XuMuU AAET MOPEACTABICHUE O IENAX, OOIIEH CTpareruu
oOy4eHHsl, BOCHUTaHUS W Pa3BUTHs OOYYAIOMIMXCA CPEJACTBAMU Y4YEOHOTO
npeaMeTa, YCTaHABIIMBAET 00s13aTeNIbHOE MPEAMETHOE COJIEpKaHHUE,
MpeaycMaTPUBACT paclpe/ieieHHe €ro Mo KjiaccaM W CTPYKTypHpOBaHHUE IO
pazielnaM M TeMaM MporpaMMbl MO XUMHUH, OMPEACISIET KOJIMYECTBEHHBIC U
Kau€CTBEHHBIEC XapaKTepUCTUKU COZIEpKAHUS, PEKOMEHAYEMYIO
MOCJEAOBATEALHOCTh M3YUYECHHS XUMHUHU € Y4ETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTUKM Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYarolmUXCs, OMNpEACIseT BO3MOXHOCTH TpeaMeTa I
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00Opa30oBaTeIbHOM
MpoTrpaMMbl Ha YPOBHE OCHOBHOI'O 00I11Iero 0Opa3oBaHUs, a TakKe TpeOOBaHUHN K
pe3yibTataMm 00yYeHHs] XUMUU Ha YPOBHE II€JIe M3yUeHHs MPeaIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEbHOCTH OO0YYaromerocs M0 OCBOCHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XWMHUHU CIIY’)KUT OCHOBOWM st (OPMUPOBAHHUS MHPOBO33PEHUS
00yyJaroIierocs, €ro MpeACTaBICHUN O MaTEepUaTbLHOM €IUHCTBE MHPA, BAXKHYIO
posib urparoT GOpMUPYEMbIE€ XHMHEH TPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTUU U 00 DBOJIONMU BEIIECTB B MPHUPOJIC, O MYTAX PEHICHUS TI00aIbHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHSI 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOMH,
MUIIEBON U DKOJIOTMYECKOM O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peajd3alldd  BO3MOXXHOCTEH IS CaMOpa3BUTHUS U
dbopMupOBaHUSs KYJIbTYpPhI JUYHOCTH, €€ 00111 1 (yHKIIMOHATBHOW TPaMOTHOCTH;
BHOCUT BKJaJ B (OPMHPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOATENHLHON  y4eOHOW  JIeATEeThHOCTH,
AKCIIEPUMEHTAJILHBIX W MCCIEIOBATEIbCKUX YMEHHM, HEOOXOJAMMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B MPO(ECCUOHATBLHON NEATeNbHOCTH; 3HAKOMUT CO
cnienuUKON HAyIHOTO MBIIIIEHHUS, 3aKJIabIBAET OCHOBBI I[EJIOCTHOTO B3TJIsia Ha
€UHCTBO TPHUPOJBI U 4YEJIOBEKa, SABJSIETCA OTBETCTBEHHBIM JTalloM B



(dopMupoBaHuu €CTECTBEHHO--HAyYHOI IPAMOTHOCTH 00y4aroIuxcs;
croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILLIEHUS! K €CTECTBEHHO-HAYyUHBIM
3HaHUAM, K MPUPOAE, K YEJIOBEKY, BHOCHUT CBOM BKJIAJ] B JKOJIOTMYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHple HampaBiieHUS B OOYYEHMH XUMHUH OOECIEUMBAIOTCS CIenU(PUKON
CoJepKaHusi  y4eOHOro MpeAMeTa, KOTOpBbIM  SBISETCA  MEJAarorm4ecku
aJIalITHPOBAHHBIM OTpaXeHHEM 0a30BOI HAYKM XMMUU Ha ONPEACIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEr0 00pa30BaHUsS OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMHUCSA CHUCTEMbl IEPBOHAYAJIBHBIX MOHATHM XHMHH, OCHOB
HEOPraHWYECKOM XHMMHUU U  HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX IOHSATHIM
OPTraHUYECKON XUMHH.

CrtpykTypa cojiepkaHus MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa kK e€ mzydyeHuto. CoJepikaHHe CKIAJAbIBAETCS U3 CHCTEMBbI
MOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECCTBE U CUCTEMbI OHATUN O XUMUYECKOU
peakiuu. O0e AT CUCTEMBl CTPYKTYPHO OpPraHU30BaHbI [0 MPUHIUITY
MOCJIEI0BATEIBHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUUYECKUX NPEACTaBICHUN
Pa3HOIO YPOBHSI:

- ATOMHO--MOJICKYJISIPHOI'O YUCHHA KaK OCHOBBI BCCTO €CCTCCTBO3HAHMA,

- [Tepnoanueckoro 3akoHa J[. M. MenaeneeBa kak OCHOBHOI'O 3aKOHa

- YUCHUA O CTPOCHHUU aTOMa U XUMHUYCCKOMN CBA3U,

- IOpPEICTaBICHUNA 00 3IIEKTPOJUTUYECKONW TUCCOLIMALMU BELIECTB B
pacTBoOpax.

TeopeTndueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOTO
YPOBHSI K IPyTOMY, BBITIOJHSISL PYHKITUW OOBSICHEHUS Y TPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUS U BO3MOYKHOCTEH MPAKTUYECKOTO IPUMEHEHUS U MOJyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl MO XUMHH  CIHOCOOCTBYeT  (OPMHPOBAHHIO
MPEJICTABICHUS O XUMUUYECKOW COCTABJISIOIIEN HAYYHON KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW IPUPOJBI, HEHHOCTHOI'O OTHOLIECHHsI K HAYYHOMY 3HAaHHUIO U METOJAM
NO3HAHUS B Hayke. V3yueHne XMMUU NMPOUCXOAUT C MPUBJICUYCHHEM 3HAHUW W3
paHee M3YYEeHHBIX Y4YEOHBIX mpeamMeroB: «Okpyxkawommii mupy», «buonorus. 5—7
KJIacch» U «Pu3uka. 7 Kiaacey.

[Ipy wu3ydeHHH XUMUU TPOUCXOIUT (POPMHUPOBAHUE 3HAHMM OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTeCTBO3HAHMS, MPAKTHYECKOU



JEeATEIbHOCTH YEJIOBEKA M KaK OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. 3a1a4a
y4eOHOro MpeaMeTa COCTOMT B (JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUM —
BaXHEUIINX (PAKTOB, MOHITUH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUN, JOCTYITHBIX
0000IIEHNIT MHUPOBO33PEHUYECKOTO XapakTepa, fA3blKka HAayKH, B MPUOOIIEHUH K
HAy4YHBIM METOJAM IO3HAHUS MPHU M3YyYECHUH BEIIECTB M XUMHUYECKHUX PEaKIuil, B
(opMUPOBAaHNU U Pa3BUTUU I103HABATEIbHBIX YMEHUH U UX IPUMEHEHUH B y4e€OHO-
[O3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKON AESITEIbHOCTH, OCBOCHUU MPABUII
0e30macHOr0 OOpAIIeHUS C BEIIECTBAMH B TIOBCETHEBHOM JKU3HH.

[Tpu n3yueHuu XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Ba)XXHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KakK:

- (opMUpOBaHHE HHTEJUIEKTYalbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIIECHUH,
CIIOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHIM KU3HU;

- HaIlpaBJIECHHOCTh OOYYEHUs Ha CHCTEMAaTHYeCKOoe MpHOOILIEeHUE
oOy4Jaronmxcsi K CamMOCTOSATEIbHOM MO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOJaM MO3HaHUA, (HOPMUPYIOIIUM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

- oOecrieueHue YCIIOBHIA, CIOCOOCTBYIOUIUX IPUOOPETEHHIO
00y4aromyMUCS ONbITa Pa3HOOOPA3HOM AEATEIBHOCTH, TIO3HAHUS 1 CAMOIIO3HAHNS,
KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), HMEIOIIUX YHUBEPCAIbHOE
3HaYEHHE JUJISl Pa3JIMYHbIX BUJIOB JI€ATEIbHOCTH;

- dbopmupoBanue oOuIeH (QYHKIMOHAIBHOW M €CTECTBEHHO-HAay4YHOM
rpaMOTHOCTH, B TOM 4YHCIE€ YMEHUU OOBSICHATH U OLICHUBATH SIBJICHUS
OKPY’KAIOLIEr0 MUpa, UCHOJIb3Yysl 3HAHUS M OIbIT, MOJIYYEHHbIE MPU W3YyUYCHUU
XUMUH, IPUMEHSTH UX MPHU PEIICHUU TPOOJIEM B MOBCETHEBHOM KM3HU U TPYI0BOM
NeATEIIbHOCTH;

- dopMupoBaHEe Yy OOYYAIOMUXCS TYMAaHHUCTHYECKHUX OTHOIICHHM,
NMOHWUMaHUS IIEHHOCTH XHUMHYECKUX 3HAHWWA JJI1 BBIPAOOTKH DKOJIOTHUCCKH
11EJIECO00PA3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATEILHOCTH B IIEJIAX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPYKAIOIIEH MPUPOTHON CPEIIbI;

—pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO HU
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHUSI OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANPaBICHHOCTU JATBHEUIIIETO
00yueHus.

OO1ee 9ynciio 9acoB, OTBEAEHHBIX I H3yUEHHUSI XUMHUH Ha YPOBHE OCHOBHOTO
obmero obpaszoBanus, coctaBiseT 136 gacos: B 8§ kiacce — 68 gacoB (2 yaca B
Henelno), B 9 kiacce — 68 yacoB (2 yaca B HEJICINIO).



COJEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XUMUK B )KM3HU YEJIOBEKA. XUMUSA B CUCTEME HayK.
Tena wm BemectBa. du3nueckue CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeTOnax MO3HAHMS B XMMHH. UUCThIE BEIIECTBA U CMECH.
CnocoOsI pa3jeneHust cMeceil.

ATOMBI W MOJEKYJIbl. XUMHUYECKUE OdJeMEHThl. CHMBOJIB XUMHYECKUX
aneMeHTOoB. [IpocThie U CloKHbBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuyeckas popmyiia. BaareHTHOCTh aTOMOB XMMHUYECKHUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENIbHAs aTOMHas Macca. OTHOCHUTEIbHAs
MOJIEKYJIsIpHas Macca. MaccoBasi J0JIsl XUMMUYECKOTO JIEMEHTa B COCIMHEHUH.

KommuecTBo BemectBa. Monbs. MossipHast macca. B3anmMoCBsI3b KOJIMYECTBA,
MacCchl W 4YHUCIA CTPYKTYpHBIX €IUHUIl BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCAUHCHUMN.

du3NYeCKUe U XMMUYECKUE SIBJICHUSA. XUMUUYECKas peakius u €€ MpU3HaKHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMHYECKHUE ypaBHeHUs. Kiaccudukanus
XUMUUYECKUX PEeaKIUi (COeTMHEHHUS, Pa3JI0KECHUS, 3aMEIIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYJ0M, MpaBuiamMu paboThl B JIaDOpaTOPUH U
npuémMamMu o0palleHus ¢ JadopaTOpHbIM 000PYJOBAHMEM, U3YUYECHHUE U ONKCAHUE
¢u3nyecKkux CBOMCTB OOpa3lOB HEOPTaHWYECKUX BEIIECTB, HAOIIOACHHE
¢usnueckux (TJIaBJIeHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKeE,
KUIIEHWE U KOHJEHCAIUsl BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE
MEIHOH MPOBOJIOKH, B3aMMOJCHCTBHE Mela C KHCIOTON) SBICHUH, HAOIIOIeHUE U
OMHCaHWEe TPHU3HAKOB TPOTEKAHUS XMUMHUYECKUX DEaKIHil (pa3joXeHHe caxapa,
B3aUMOJCMCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, pa3iokeHHe THAPOKCHAA
Menu (II) npu HarpeBaHuu, B3auMOJICUCTBUE Keye3a ¢ pacTBopoM cosid meau (11),
U3Y4YEHHE CIOCOOOB Pa3JesIeHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BhIMIApUBaHUE, TUCTUILIAIMSA, XpoMaTrorpadus, TpoBeIeHINEe OYNCTKH TTOBApEHHON
conu, HaOJMIOAEHHME U  ONUCaHHE  pe3ylbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHHe MOJENIed MOJIEKYI
(1rapocTepKHEBbIX ).

Baxueiiume npeacTaBuTe M HEOPraHUYECKUX BelIeCTB



Bo3nyx — cMech rasos. CocraB Bo3ayxa. Kuciopox — 3neMeHT W IpocToe
BemiecTBO. HaxokneHnue kucimopoaa B Tpupoie, (umyeckue M XUMUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcuzapl. [lpumenenue kuciopoga. CrocoObl
MOJIy4eHHUs1 KuUciaopoja B Ja0opaTopud W MPOMBINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — aJIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TeroBolt 3 (PEeKT XUMUYECKON peakIuu, TePMOXUMHUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakUuuu. TOIIMBO: yrojb U METaH. 3arps3HCHHE
BO3/yXa, YCHJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — a;meMeHT u npocTtoe BeniecTBo. Haxoxnenue Bogopoaa B Npupoe,
dbu3nYECKHe U XUMUUECKHE CBONCTBA, TPUMEHEHHE, CITOCOObI nmosrydeHust. KucinoTsl
U COJIU.

MoutsipHblit 00BEM Ta30B. Pacdu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

Odusnyueckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpEL

HaceiieHHble 1 HEHaCBILIEHHBIE PAacTBOPBI. PacTBOpUMOCTH BELIECTB B BOJE.
MaccoBast 10J11 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI. OCHOBAaHMUS.
Posib pacTBOpOB B mpupoje U B KU3HU 4ea0oBeKa. KpyroBopoT BOJbI B MPUPOJE.
3arpsA3HeHne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuit. Oxcuanl. Kimaccuduxanmys
OKCHUJIOB:  cojieoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, amM{OTEepHBbIE) U
HecoseoOpasyromue. Homenknatypa oxcuaoB. PU3WYECKHME M XUMHYECKHE
cBoMCTBa OKCHOB. [losTydeHre OKCUIO0B.

OcHoBanus. Krnaccubukamuss ocHOBaHUW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusd. HomeHnknatypa ocHoBaHuii. PU3HMYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [loryueHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. Ouznueckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHoctm merasmioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Conu. Homenknatypa coneil. @u3nyeckue 1 XMMAYECKUE CBOMCTBA COJIEH.
[Tomyuyenue couei.

['eHeTnyeckas CBsI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OTPEJIETICHUE COJEPKaHUs KUCIOPO/ia B BO3/IyXe, MOIyYeHHE,
coOupanue, pacno3HaBaHWE W UW3YYCHHE CBOWCTB KHCIOpOaa, HaOIoIeHne
B3aMMOJICHCTBHSI BEIIECTB C KHCIOPOJOM M YCIOBUS BO3HUKHOBEHHS W
IpeKpalieHus TopeHus (Iokapa), 03HaKOMJICHHE ¢ 00pa3IiaMy OKCHJIOB U OTIICAHHE
UX CBOMCTB, MOJIy4€HUE, COOMpaHKe, pacliO3HABaHUE U M3yUEHUE CBOICTB BOJAOPOAA
(ropenue), B3aumoaeiictBue Bojopona ¢ okcuaom Meau (II)  (Bo3MoxkHO



MCIIOJIb30BaHNE BUICOMATEPHUAIIOB), HAOII0JeHIE 00Pa31IOB BEIIECTB KOJIHMUYECTBOM
1 ™Monb, uccnegoBaHHEe OCOOCHHOCTEH pacTBOPEHUS BEUIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, ITPUTOTOBIEHUE PACTBOPOB C OMPEAECIEHHON MacCOBOW NOJEH
PacTBOPEHHOTO BEIIECTBA, B3AaUMOJICVCTBHE BOJbI C METAIIAMU

(HaTpueM u KaJIbI[ueM) (BO3MOXKHO HCIIOJB30BaHUE  BHJIEOMATEPHUANIOB),
UCCJIeIOBaHUE O0pa3l0oB HEOPraHUYECKHX BEIIECTB PA3NIMYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT U IIEIOYEH,
n3ydyeHue B3aumoeiicTBus okeuaa meau (I1) ¢ pactBopom cepHOM KUCHOTHI, KUCIOT
C METAJUIAMM, PEAKLMI HEUTpaIu3aluu, MOJy4YeHHEe HEPACTBOPUMBIX OCHOBAHMM,
BBITECHEHME OJHOIO0 MeETaula JpyrMM U3  pacTBopa COJM, PELICHHE
DKCIIEPUMEHTAIBHBIX 3a1a4 Mo Teme «BakHenmme Kiaccel HEOPraHUYECKUX
COCTUHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamyeckass cucTeMa XHUMHYECKHUX
nemeHToB JI. U. MengeaeeBa. CtpoeHue aTroMoB. XHMH4YeCKasi CBSI3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBble MONBITKM KIacCU(PHUKAUU XUMHUYECKUX 3JeMeHTOB. lloHstne o
rpynmnax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJIOYHO3EMENIbHBIE METalIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(pPOTEepHbIE OKCH/IbI
Y TUIPOKCUJIBI.

ITepnonnueckuii 3akoH. [lepuonnyeckas cucteMa XUMHUYECKHAX 3JIEMEHTOB /.
N.  Menneneea.  Koporkonmepuoanas W JUIMHHONEpUOIHAs  (OPMBI
[Tepnoanyeckoit cuctembl xumuueckux 3meMeHToB . . Menneneea. [lepuonasl u
rpynnsl. PU3HYECKUN CMBICII ITOPSAIKOBOTO HOMEpa, HOMEPOB IIEpUOAA U TPYIIIbI
JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAnep. M3oronsl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JIOYeK aTOMOB MepBbIX 20 XMMHUYECKHX  DJIEMEHTOB
ITepuognueckout cucrembl Jl. M. MenneneeBa. XapakTepUCTUKA XWMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckon cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUS pPaAuyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAIUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.

3nauenue [lepronnueckoro 3akoHa u [lepuoandeckoil CHCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BuUTHs Haykh MU npaktuku. . M. MenneneeB — y4€HbIl U
IrpaXIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (moJisipHass M HEMOJSIPHAs) CBSI3b.
DJIEKTPOOTPULIATEBHOCTh XUMHYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb OKHUCJICHHA. OKMCIINTENIHFHO--BOCCTAHOBUTEILHBIC pCaKnunu.
Hpoueccm OKHCJICHMS M BOCCTAaHOBJICHUS. OKMCIIMTEIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumMeHm:

n3y4eHre o0pa3LoB BEIECTB METAIJIOB U HEMETAIIJIOB, B3aUMOJCICTBHUE
TUAPOKCUJA LHMHKA C PACTBOPAMHM KHCJIOT M WIEIOYEH, NPOBEJECHHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMU
(ropeHue, peakliuy pas3IoKEeHHs], COCIUHEHU).

Mesicnpeomemmuoie cea3u

Peanmusanuss MEXNpenMETHBIX CBSA3€M NPU HM3YYEHUM XUMHHA B § Kilacce
OCYILECTBJIIETCSI 4epe3 HCIOIb30BAHUE KaK OOIIUMX €CTeCTBEHHO--HAYYHBIX
NOHATUH, TAK W MOHATUH, ABISAIOIINUXCSA CUCTEMHBIMU JUISI OTAEJBHBIX IIPEIMETOB
€CTECTBEHHO--HAYyYHOI'0 LIUKJIA.

OO1ue ecTeCTBEHHO--HAyYHbIC MOHATUS: HAYYHBIH (DAaKT, TUTIOTE3a, TEOpHS,
3aKOH, AaHaJIW3, CHHTE3, Kiaccupukauus, NEpPUOAUYHOCTb, HAOIIOJIEHUE,
HKCIIEPUMEHT, MOJICIMPOBAHHE, U3MEPEHUE, MOJIEIb, SIBJICHHUE.

dusuka: maTepus, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOTIHI,
PaZMOaKTUBHOCTh, MOJIEKYJa, AJIEKTPUUYECKUU 3apsiji, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIIEeCTBA, Tra3, (U3MYECKUE BEIMYUHBI, EIUHULBI
U3MEPEHMsI, KOCMOC, TUTAaHETHI, 3BE3/1b1, CoHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHbIE TOPObI, TOJE3HBIE
UCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHMS MPOTPaMMbl OCHOBHOTO  OOILEro
oOpa3oBaHHs JOCTUTAIOTCS B XOJ€ OOYy4YeHHMS XMMHHM B €IMHCTBE Y4eOHOH u
BOCIIUTATENILHON JIESTENIFHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMUA POCCUHCKUMU
COLMOKYJIBTYPHBIMA M JIyXOBHO-HPAaBCTBCHHBIMH IEHHOCTSIMH, NPUHSATHIMH B
o0miecTBe NpaBWIaMH M HOPMAaMH IOBEJIEHHS M CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3ALINN 00yYarOIIUXCSl.

JIM4HOCTHBIE ~ pE3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOyYarOIIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OpHEHTALUNH H
paciMpeHne OmbITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B YaCTH:

1)maTpmoTN4ecKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIECHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
M Hay4HOMY HACJEAHMI0, NMOHUMAaHUS 3HAYECHHUS XUMHUYECKOW HAYKH B KU3HH
COBPEMEHHOro oOlIecTBa, CIOCOOHOCTH BJaJETh TOCTOBEPHOW HH(pOpMAaIueil o
NEPENOBBIX JOCTHKEHHMSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XHMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOHCTBE MHpa M OOILECTBA;
2)rpamaaHCcKoOro BOCIIUTAHUSA:

NPEACTABICHUS. O COLMAJIBHBIX HOpPMax M IpaBWiIaX MEXINYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHHUKATHUBHONM KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCNENOBATEeIbCKOM, TBOPUYECKOW M APYrMX  BHAAX
JEeSATEeIbHOCTH, TOTOBHOCTM K Pa3sHOOOpPAa3HOM COBMECTHOM NEATENbHOCTH MpH
BBIMOJJHEHUU YY€OHBIX, IO3HABATEJIbHBIX 3aJa4, BBIIOJHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3JAHUU YUEOHBIX IMPOEKTOB, CTPEMJICHHUS K B3aHMONOHUMAaHUIO
Y B3aMMOIIOMOIILIY B MIPOLIECCE ATOW YUEOHO! AeSITEIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEJIEHUE M TOCTYNKH CBOMX TOBAapUILEH C MO3UIUU HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YYETOM OCO3HAHUS IOCJIEACTBUI NOCTYIKOB; 3)IEHHOCTH
HAYYHOI'0 MO3HAHMA:

MHPOBO33PEHYECKUE MPEICTABICHUS O BEUIECTBE M XMUMHYECKOW PEAKIIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIOIIME
OCHOBY JUIsl IOHUMAaHMsI CYIIIHOCTH Hay4HOH KapTUHBI MHUpa, MpeICTaBIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSl NPHUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
OPUPOAHONW CpEeAoW, O pOJM XHMHM B IIO3HAHWM OTUX 3aKOHOMEPHOCTEW;
[I0O3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJyYEHNE HOBBIX 3HAHMM 110 XUMUH,
HEeoOXOoauMbIe 11  OOBACHEHUS HAOMIOJAAEMbIX TIPOIECCOB U SBICHUM,



MO3HABATEIbHON, MH(GOPMALMOHHOW U YUTATENbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITENIBHOM paboThl € Y4eOHbIMM TEKCTaMH, CIIPaBOYHOM
JUTEPATypOM, JOCTYIHBIMM TEXHUYECKUMH CpPEJICTBaMU HH(OPMALIMOHHBIX
TEXHOJIOTHi; HHTepEC K 00YUCHHIO U MTO3HAHUIO, JTI0003HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTL K  €aMOOOpa30BaHUIO, IPOEKTHOM M  MCCIEN0BaTEIbCKOU
JESTENIbBHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH W YPOBHS OOYy4eHHs B
JlajabHEHIIeM;

4)popMupoOBaAHUSA KYJIbTYPbI 310POBbS.

OCO3HAHME IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3JI0POBBIA 00pa3 KW3HH, OCO3HAHUE MOCIEICTBHI H
HETPUATUE BPEIHBIX NPUBBIYEK (YIIOTPEOJIEHUS AJIKOr0Jisd, HAPKOTUKOB, KypEeHHUsI),
HEOOXOAMMOCTH COOJIIOJIEHUS] TpaBWi OE30MACHOCTH MpH  OOpallleHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U peabHOMN KU3HU; S)TPy10BOI0 BOCIIUTAHUS:

MHTEpEC K NPAKTUUECKOMY U3YUEHHIO MPOPECCHl U Tpyda pa3IudHOIo poja,
YBaXECHUE K TPYAY U pe3ysibTaTaM TPYLOBOM ACATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs  MNPEAMETHBIX 3HAHUW 1O  XHMMHUH, OCO3HAHHBI  BBIOOD
WHJUBUyaJIbHON TPAeKTOPUU MPOAOJKEHUSI 00pa30BaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CITOCOOHOCTH K XMMHHU, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEenHON nmpodeccCunoHaIbHON IeITSIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTh aJaliTUPOBAaThCS B MPO(ECCHUOHATBHOU cpele; 6)IK0JI0ru4ecKoro
BOCIIMTAHUA:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K MPUPOJIE KAK UCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMWS, NOHMMAaHUE LEHHOCTH 3J0POBOTO U
O0e3zomacHoro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(U3HMUECKOMY M TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAaHUE IIEHHOCTHU COOJIOJEHUS
MpaBUJI 0€30MaCHOT0 OBEIEHUS TPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaLIUSX,
YIPOXKAIOIIUX 370POBbI0 M JKU3HU JIIOJEH; CIOCOOHOCTH MPHUMEHSTh 3HAHUS,
NOJIydyaeMble TpPHU U3YYEHUU XHUMHUH, JUIsl PEUIEHUs 3a4ad, CBS3aHHBIX C
OKPYKAIOIIEW MPUPOAHOM CPEIOW, ISl TOBBILICHUS YPOBHSA OSKOJOTHYECKOU
KYJbTYpPbI, OCO3HAHUS TJI00aIBHOIO XapakTepa 3KOJOTHYECKUX MPOoOJIeM U MyTen
UX PELICHMS MOCPEICTBOM METONOB XMMHHM, IKOJIOTMYECKOIO MBILICHUS, YMEHUS
PYKOBOJACTBOBATbCSI UM B IIO3HABATEIBHONW, KOMMYHMKATUBHOW M COLIMAJIbHOU
IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTranpeaMETHBIX pPE3YyJbTAaTOB BBIACISAIOT 3HAYUMBIC LIS
(opMuUpOBaHUS MUPOBO33pEHUS OOIICHAYYHBIE IOHATHUS (3aKOH, TEOPHS, IPUHIIMII,
runore3a, (QakrT, CHCTEMa, MpoLEcC, HSKCHEPUMEHT M JpYroe.), KOTOpbIE



HCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETax M IMO3BOJSIOT Ha
OCHOBE 3HAaHUN U3 ATUX MNPEeIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LIETOCTHOU
HAy4YHOU KapTHUHE MHUPA, U YHUBEpPCAJIbHbIC YueOHbIe ACHCTBUS (TTO3HABATEILHBIE,
KOMMYHHKATHUBHbIC, PETYJISITUBHBIE), KOTOphle oOecrneynBaroT (HopMHpOBaHHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJIJAHUPOBAHUIO U OCYILECTBICHHUIO Y4YEOHOMU
NEeSTETBHOCTH.

Ilo3znaBaTe/ibHBIE YHHBEPCAJIbHBbIE YueOHbIe nelicTBusi ba3oBbie

JIOTHYeCKHe AeHCTBUA:

YMEHUSL HCHOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS NP OCBOEHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHUUYECKUX MOHATUM (BBIACIATh MUX XapaKTEPHBIC
PU3HAKK, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), UCIOIH30BaTh
MOHATHS ISl OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KpUTEpUH JIJIs1 KJIacCU(UKAIMM XUMUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIUH,
YCTaHABIMBATh MNPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXKIYy OOBEKTaMU H3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PaCCYyXKJeHUsl (MHIYKTUBHbBIC, EYKTUBHBIE, IO aHAJIOTHUH),
JieJaTh BBIBOJIbI M 3aKJIFOYEHHUS; YMEHUE TPUMEHSTh B IMPOLECCE MO3HAHUS MOHATHS
(OpenMeTHbIE M METalpeIMETHbIE), CHMBOJMYECKHE (3HAKOBBIE) MOJENH,
HCTIOJB3YyeMbIe B XUMHUH, MPEOOPa3OBHIBATH ITUPOKO MPUMEHSEMbIE B XUMUHU
MOJIEJIbHBIE MPECTaBICHUS — XUMHUECKHUI 3HaK (CUMBOJI DJIEMEHTA), XUMUYECKasI
dbopMyna ©W ypaBHEHHME XUMHUYECKOHW pEaKIMU — TPU peleHuHu ydeOHo-
MO3HABATENIbHBIX 3a/lay, ¢ YYETOM 3THUX MOJENbHBIX MPEICTABICHUN BBISBIATH U
XapaKTEepHU30BaTh CYIIECTBEHHbIE MPU3HAKH U3YYa€MbIX OOBEKTOB — XUMHUYECKUX
BEIIECTB U XUMUUYECKUX PEAKIUH, BBISIBISATH OOIINE 3aKOHOMEPHOCTH, PUINHHO-
CJI€ICTBEHHBIE CBSI3M M MPOTUBOPEUUS B U3y4AEMbIX MPOLECCAX U ABJICHUSX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHUE HCIIOJIb30BAaTh MOCTABJIEHHBIE BOIPOCHI B KAa4€CTBE HMHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAYECTBE OCHOBBI JJ1s1 (HOPMUPOBAHUSI TUIIOTE3BI 110 MTPOBEPKE
NPaBUWJIBHOCTH  BBICKA3bIBAEMBIX  CYXKJECHHMM; TOpPUOOpPETEeHHE  OmbITa IO
IJIAHUPOBAHHIO, OPTaHU3AlUM W IPOBEACHUID YUYEHUYECKHUX IKCIEPUMEHTOB,
yMeHue HaboIaTh 3a XOJOM IPOIecca, CaMOCTOSATEIHLHO MPOTHO3UPOBATH €T0
pe3yabTat, GopMyIupoBaTh 0000IIEHUS U BRIBOIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
OTbITa, HWCCJEAOBAHUSA, COCTABJIATH OTUET O MpojenaHHoN padote. PaGora ¢
uHpopMaLHei:

yMEHUE BBIOWpATh, AHAJIM3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (DOPM MPENICTABIICHNUS, MTOTYYaEMYIO U3 Pa3HbIX UCTOUYHHUKOB
(HayyHO-TIOMYJISIpHAs ~ JUTEpaTypa XHUMHUYECKOTO COJEP’KaHUs, CIPABOYHbBIC



nocobusi, pecypcsl MHTepHeTa), KPUTHUECKH OIICHUBATh IMPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MH(OPMAIIHIO;

YMEHUE MPUMEHATh Pa3IMyHble METOJbI M 3aMpOChl MPHU MOHUCKE U OTOOpE
MH(GOPMAllMd U COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOIUMBIX ISl BBITOJTHEHHS
y4eOHBIX U MTO3HABATENIbHBIX 3aJ1a4 ONpeAeaEHHOr0 TUMA, TPUOOpETEHUE OMbITA B
0o0JlaCTH  UCHOJIb30BaHUS  MH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHH,
OBJIQJICHUE KYJbTYPOl aKTUBHOI'O MCIIOJIb30BAHMS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpMY HpeacTaBieHus HHPOPMAIUU U
WUTIOCTPUPOBATh DPEIIAEMbIE 3a/ladyd HECIOXHBIMH CXEMaMH, JHarpaMMaMy,
apyrumu popmamMu rpa@ukd ¥ MX KOMOMHALMSIMM;, YMEHHE HCIOJIb30BaTh M
aHaJIM3UpPOBaTh B Ipolecce Y4YyeOHOM U MCCIEIOBATEIbCKON JesTeNbHOCTU
MH(}OpMALUIO O BIHUSHUY MPOMBIIIJIEHHOCTH, CEIBCKOTO X035IICTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYXKAIOIIEH IPUPOJHON CPEIBI.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMSI 3a/1aBaTh BOMPOCHI (B X0JI€ AMajora u (Win) JUCKYCCHH) TIO CYILECTBY
oOcyxnaeMoil  Tembl, (OPMYJIUPOBATH CBOM IPEAJIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHHSI MPEAJIOKEHHOW 3aJlayd; YMEHHsI MPEACTAaBISATh IOJTYyYEHHBIE
pe3ynbTaThl MO3HABATEIBHON JEATEIbHOCTH B YCTHBIX M NMHCbMEHHBIX TEKCTaX;
JIeNaTh IPE3EHTALMI0 PE3YJIbTaTOB BBIITOJHEHUS XHMHUYECKOIO SKCIEPUMEHTA
(JtabopaTopHOTO OMBITA, JIAOOPATOPHOUW PAOOTHI MO HCCIEIOBAHUIO CBOMCTB
BELIECTB, y4€OHOI 0 MPOEKTA); YMEHHS yUeOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU
B COBMECTHOM MMO3HABATENIBHON U HCCIIEIOBATENBCKOM I€ITEIbHOCTH MPU PEIICHUN
BO3HUKAIOIIUX MpPOOJEeM Ha OCHOBE yu€Ta OOLIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMHM, «MO3TOBBIE IUTYPMBbID», KOOPAUHALIMS
COBMECTHBIX JEHCTBUM, ONPENCIICHHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJIHEHHOM pa0OTHI U APYTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHHE CaMOCTOSITENBHO ONPENEIATH LN IEATEIIbHOCTH, INIAHUPOBAT,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeILHOCTD, BHIOUPATh Harbosee 3pGeKTUBHBIC CIIOCOOBI PEIICHUS YICOHBIX H
ITO3HABATEJIbHBIX 337a4, CAMOCTOSITEIBHO COCTaBISATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBI  aJITOPUTM  JEUCTBUM INPU  BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3ysbTaTa 3asBICHHOW €M, YMEHHE
HCIIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEJIAraéMbI€ B YCIOBUU 331aHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJbTAaTOB IO OCBOCHHIO 00s3aTEIbHOTO
COJICp)KaHMs, YCTAaHOBJEHHOTO JaHHOW (QeaepanbHO pabouelt MporpamMmoi,



BBIJICJISIFOT: OCBOEHHBIE OOYUYaIOIIMMIUCS HAy4YHBIE 3HAHWS, YMEHHSI M CIOCOOBI
nercTBui, crnenuduUUeckue IS IpeAMETHONM o0jacTu  «XUMHUSA», BHUJIBI
JNEATEIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAaHWSA, €ro  HMHTEpIIpPETaluH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K xoHiy oOydenus B 8 Kjacce npeaMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

*  PACKpBIBaTh CMBICJ OCHOBHBIX XMMHWYECKUX MOHSTHUN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJIOYKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJHOPO/HAS ), BAIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEILIECTBA, MOJIb, MOJISIPHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHMUYECKasl peakius, KiacCU(UKAIUS pPEaKIui: peakiuu
COCIMHEHUSA, PEAKIMU Pa3JI0KEHUs, PEAKIUU 3aMEMICHUs, PEaKIuu
0OMEHa, 3K30- U SHAOTEPMUYECKHE PEAKLIUU, TEIUIOBOM 3PPEKT peakuuu,
AJIpO aToMa, SJEKTPOHHBIN CIOW aTOMa, aTOMHAasi OpOUTab, paJlyC aToMa,
XUMUYECKasl CBS3b, MOJIIPHAS. U HETMOJSPHAs KOBAJIECHTHAS CBSI3b, HOHHAS
CBSI3b, HMOH, KaTHOH, AaHWOH, pacTBOp, MAaccoBas [OJs BELIECTBA
(TpolLieHTHAs! KOHIIEHTPAIUs) B paCTBOPE;

«  WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX TMOHITUH W
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

* HCIMOJb30BAaTh XHWMUYECKYIO CHUMBOJIMKY JJIS COCTaBJIEHUS (POpMyI
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIIUN;

+ ONpEeNeNsiTh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENICHb  OKHCJICHUS  JJEMEHTOB B  OWMHApHBIX  COCIMHEHMSIX,
MIPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIAWHEHUU IO
dbopmynaMm, BHUJ XMMHUYECKOW CBsI3M (KOBaJIGCHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

« packpbiBaTb cMbIci llepuognueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE MEPUOJAMYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUUYECKUX DJIEMEHTOB OT MX MojiokeHus B Ilepuoauyeckoii cucreme,
3aKOHOB  COXPAaHEHMSI MacChl  BEIIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTrapo;

- ONUCBHIBATh M XapakTepuszoBaTh TabiauMuHyto (opmy Ilepuoguueckoit
CUCTEMBbl XMMHMYECKMX DJIEMEHTOB: pa3IU4aTh IOHATHS «TJIaBHAs
noarpymnma (A-rpymnmna)» u «mobouynas noarpynna (b-rpynma)», Mansie u
OonbllIMe TEPUOAbI, COOTHOCUTH OOO3HAUYEHHUS, KOTOpPHIE HMEIOTCS B



tabmune «llepuogmueckass cucrema xuMuudeckux osaemeHToB JI. U
MeHnneneeBay ¢ YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps/l siipa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeielIeHUEe UX MO0 JIEKTPOHHBIM CIIOSIM);

+  KJIaCCH(PUIUPOBATh XMMHYECKUE DJIEMEHTHI, HCOPTAHUUYECKHUE BEIECTRA,
XUMHUYECKHE PEaKuu (M0 YUCIY M COCTaBy Y4YaCTBYIOIIUX B peakluu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

«  XapakTepu30BaTh (ONMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINA;

+ MPOTHO3UPOBATH CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUUYECKUX TMpPEBpalleHud B
Pa3JIMYHBIX YCIOBUSIX;

*  BBIYHMCJISITH OTHOCUTENIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO [IOJIIO XMMHYECKOTO dJIeMeHTa 1o ¢opMysie COEIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

+  TPHUMEHSATHh OCHOBHBIC OTICPAITUU MBICITUTEIHBHOM JIEITCIHHOCTH — aHAJINU3 |
CHUHTE3, CpaBHEHHE, OO0O0OIICHWE, CHUCTeMaTH3alHio, KiIacCHU(UKAIIUIO,
BBISIBJICHUE TPUYUHHO--CJICACTBEHHBIX CBS3€H — ISl M3YUCHUS CBOWCTB
BCIIECTB M XHWMHUYECKHX pEaKIHi, eCTCCTBEHHO-HAYYHBIC METOIbI
MO3HAHUS — HaAOIIOJICHWE, W3MEPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN);

*  CIeA0BaTh IIPABUJIAM MOJIB30BAHUS XUMUYECKOH MTOCY IO 1 Ta00paTOPHBIM
o0opyZoBaHMEM, a TaKXe TpaBWiIaM OOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHUM C HMHCTPYKIMUSMH TIO BBITIOJHCHUIO J1abOpaTOPHBIX
XUMHUYECKUX OMBITOB 110 TIOJYYSHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BolopoJia M KHCIIOpOJa), TPUTOTOBJICHHIO PACTBOPOB C OINPEICIEHHON
MacCOBOM JOJIEM PACTBOPEHHOI'O BEIIECTBA, IJIAHUPOBATH U ITPOBOJUTH
XUMHUYCCKHE DKCIIEPUMEHTHI I10 PACIO3HABAHHMIO PACTBOPOB IIEIOUCH U
KHUCIJIOT C TIOMOIIIbIO UHIUKATOPOB (JTakMycC, GeHoN(PTaenH, METHIOPAHK
U pyTHE).

K xonIty oOydeHus B 9 Kjacce nmpeaMeTHbIC Pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUH:

* pacKphIBaTh CMBICII OCHOBHBIX XHWMHYECKHX TOHSATHH: XUMHYECKHUI
2JIEMEHT, aTOM, MOJICKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BaJICHTHOCTH, 3JEKTPOOTPHUIATEIBHOCTD, CTEICHb



OKHCJICHHUS, XUMHUECKasl pEeaKlMsi, XUMUUECKasl CBs3b, TEIJIOBOU d(DPexT
peakiuuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS] OUCCOLUALMS, PEaKUUd HOHHOTO
oOMeHa, KaTanu3aTop, XUMHUYECKOEe paBHOBEcHE, OOpaTUMble U
HEOOpaTUMbIE PEAKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIIBHbBIE PEaKIIHH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBJIEHUE, AJUTIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBS3b (KoBaJIeHTHas, VMOHHAs,
METaJUInYecKasi), KpHUCTAJUIMYECKass pElIETKa, KOppO3us METAJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKON pEeaKIuu, MpPEIeNbHO AOMyCTUMAs
konueHTpanus [1/IK Bemectna;

WUIFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHWYECKHX IOHATUH U
MPUMEHSATH ATH MOHATHS IPY OMUCAHUU BEIIECTB U X MPEBPAIICHMIA;
UCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBJIEHUS (PopMyI
BEILECTB U YPAaBHEHUN XUMHUYECKUX PEAKIINIA;

OIPENENATh BaJIEHTHOCTh U CTENIEHb OKUCIICHHUS] XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO0 COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOUHEHUH Mo (QopMynaMm, BUJ XUMHYECKOU
CBSI3M (KOBaJ€HTHAs, MOHHAs, MeETa/UNIMYecKas) B HEOPraHMYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XUMHYECKOH (opmyle, XapakTep cpeibl B
BOJHBIX PACTBOpPAaX HEOPTraHMYECKUX COCIUHEHUMN, TUI KPUCTAINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbica Ilepuonmueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: ONMUCHIBaTh M XapaKTepU30BaTh
Tabnuunyto ¢opmy Ilepuoanueckoid CUCTEMbl XMMUYECKHX AIIEMEHTOB:
paznuyaTh MOHATUA «rjaBHasg noarpynna (A-rpynma)» U «noOo4Has
nonrpynna (b-rpynma)», Manble U OoybLIME TEPUOJbI, COOTHOCHUTH
0003HaYEHUs1, KOTOPbIEe UMEIOTCS B IEPUOINIECKOM TaOJIHIIE, C UNCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMUYECKHX DJIEMEHTOB (COCTaB U
3apsan  sApa, oO0Iee YHUCIO DJJIEKTPOHOB M paclpelielieHue HX 10
AJIEKTPOHHBIM CJIO0SIM), OOBSCHATH OOIIMEe 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEAUHEHUHN B Mpelerax MalblX NEPUOJIOB U
IJIaBHBIX TOJTPYIIT C YYETOM CTPOEHUS UX AaTOMOB;

KJIaCCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMHUYECKHE peakuuu (10 YUCIy M COCTaBY YYACTBYIOIIMX B PEAKLMH
BEIIECTB, MO TEINIOBOMY 3(P(EKTy, IO U3MEHEHHUIO CTETNEHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEeNUPUUECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX M CIOXKHBIX BELIECTB, MOJATBEpPXkAasi OINHUCAHUE



IpUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIIN;

COCTaBJISITh YPABHEHMsI AJIEKTPOJIMTUYECKOW JHCCOIMALMU  KUCJIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLINA NOHHOTO
oOMeHa, YypaBHEHHMS pEakiui, MOATBEPKAAOIINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3U MEXKy BEILIECTBAMH Pa3/IMYHbIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMI
HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajaHca ITUX PEAKIUil;
IIPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAaHUS XHUMHUYECKHX MPEBpPALICHUN B pa3iHuHBIX
yCIIOBUSIX;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOTO 3JeMEeHTa Mo (opMysie COEIMHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI [10 YPABHEHUIO
XAMHUYECKOMN pEaKIny;

cO0JII0/1aTh IPAaBUJIA MOJIB30BAHUS XUMUYECKOW MOCYAON U 1a00PATOPHBIM
o0opyloBaHMEM, a TakKe IpaBWia OOpallleHUs C BELIECTBAaMU B
COOTBETCTBHM C HWHCTPYKUUSMU TIO BBINIOJHEHUIO JIa0OPATOPHBIX
XUMHYECKHUX OTIBITOB IO TTOTYYEHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIESCTB
(aMMmaka u yriaeKkucioro rasa);

IPOBOANTD PEAKIINU, MOATBEPKAAIOIINE KAUECTBEHHbII COCTaB pa3IMuHbIX
BEIIECTB: PACMO3HABaTh OMBITHBIM MYTEM XJIOpHUI-, OPOMHUI-, UOIW-,
kapOoHat-, (ocdar-, cunukar-, cyiabdar-, THAPOKCUI-UOHbI, KAaTHOHBI
aMMOHHS U HOHBl H3YYEHHBIX METAJUIOB, IMPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IIPUMEHSTH OCHOBHBIC OIIEPAIIMH MBICIIUTECIILHOU AEATCIIBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHUE, 0000IICHUE, CUCTEMATU3aLIUIO, BBISIBICHUE TPUYUHHO-
CJICIICTBCHHBIX CBSI3€H — JJIT M3yYCHUSI CBOMCTB BEIICCTB U XUMHUYCCKHX
peakiuii, E€CTECTBEHHO-HAYYHBIE METOMBI TO3HAHHWS — HAOJI0JeHNE,
U3MEpEHUE, MOACITUPOBaHUE, SKCIICPUMEHT (PeabHbIN U MBICIICHHBIN ).



TEMATHYECKOE ITJNTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos
Ne HanmeHnoBanue pasgeioB u JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM IPOrpaMmbl Bcero Kontposnuere Hpaxrueckne o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pasznea 1.IlepBoHavanibHble XUMHYECKHE TIOHSATHS
XuMmus — BakHast 001acThb
€CTECTBO3HAHMS u Bu6morexa [JOK
11 TMPAKTHYECKOU NEATENbHOCTH > 2 https://m.edsoo.ru/7f41837c
YeJoBeKa
Bemectsa u xumunyeckue bubnuotexa [JOK
1.2 peakuuu 15 1 https://m.edsoo0.ru/7f41837c
Hroro 1o pasneny 20
Pa3nen 2.Bakneiimme npeacTaBUTe 1M HEOPraHUYECKUX BeleCTB
Bo3nyx. Kucnopoxn. Ilonsitue bubnuoteka [JOK
2.1 00 okcuaax 6 1 https://m.edsoo.ru/7f41837c
Bonopoa.llonsitue o xuciorax bubnuotexa [JOK
2.2 U COJISX 8 1 https://m.edsoo0.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmuorexa [JOK
2.3 OCHOBAHMUAX 5 1 1 https://m.edso0.ru/7f41837c
OcCHOBHBIE KJacChl bubnmuorexa [JOK
2.4 HEOPraHWYECKUX COCIMHEHUN 11 1 1 https://m.edso0o.ru/7f41837c
Wroro no pazueny 30
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Pasnen 3.1lepuonnyeckuii 3axkon u [lepunoanueckas cucrema xumMuieckux 3jemMeHToB JI. U. MennaeneeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuU

3.1 [lepuoanueckuii 3aKoH U 7

bubmuoreka [JOK

IIepnonnueckas cucrema
XUMUUYecKux 3yiemeHtoB . U.
Mennene-eBa. CTpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYECKasl CBS3b.

3.2 OKUCIUTEIHLHO- 8 1

BOCCTAHOBUTCIIbHBIC PCAKIITNN

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
Uroro mo paszeny 15 https://m.eds00.ru/7f41837¢
bu6nmoreka [JOK
PesepBHOe Bpems 3

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 68 4
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HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Jlata uudposbie
/i Tema ypoka Koutponnnrpie | IlpakTuveckue | ysyyenus o6pasoBaTe/bHbIe
Bcero
padoTshI padoTshI pecypchbl
[Ipeamer xumun. Ponb XUMUU B KU3HA bubnunoreka LIOK
1 yejoBeKka. Terna 1 BemecTsa 1 06.09.2023 https://m.edsoo.ru/ff0d210c
IlousTne o0 MeTo1ax IMO3HAHUS B bubnunoreka LIOK
2 XHUMHUHU 1 08.09.2023 https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paboTbl B J1abOpaTopuu M MPHUEMBI . . Bu6auorexa [IOK
obpamienuss ¢ 1abOPATOPHBIM 13.09.2023 | https:/m.edsoo.ru/ffod23dc
000pyTI0BaHUEM
YucTteie BemecTBa U cMecH. CriocoOb! bubnmorexa LIOK
4 pa3aeneHus cMecen 1 15.09.2023 | https://m.edsoo.ru/ff0d26ca
[Ipaktuuyeckass pabora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 1 BH6J?HOTeKa HOK
OUMCTKH TIOBAPEHHOI COMH)» 20.09.2023 | https://m.edsoo.ru/ff0d28c8
but6mmorekxa [IOK
6 ATOMBI 1 MOJIEKYJTBI 1 92.09.2023 | https://m.edsoo.ru/ffod2a6e
XuMHUYECKHue AJ1€MEHThI. 3HAKU but6mmorekxa [IOK
! (CHMBOJIBI) XHMHUYECKHX 3JIEMEHTOB 1 27 09.2023 | https://m.edsoo.ru/ff0d2be8
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HpOCTBIe " CJIOXKHBIC BEIICCTBA

bubnunorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c

29.09.2023
bub6numoreka [IOK
9 ATOMHO-MOIICKYJIPHOE YICHHE 04.10 2023 | https:/m.edso0.ru/ff0d2d50
3aKOH IIOCTOSTHCTBA COCTaBa BEILIECTB.
10 Xumugeckas Gopmysia. BaieHTHOCTD bubnmoreka [IOK
ATOMOB XUMIUYECKIX 3IEMEHTOR 06.10.2023 | https://m.edsoo.ru/ff0d2eae
1 OTHOcHTENbHAS aTOMHAs Macca. bubnnorexa [{OK
OtHocuTeIbHAs MOJICKY IApHAs Macca 11.10.2023 | https://m.edsoo.ru/ff0d323c
MaccoBas 0151 XUMHYECKOTO 3JIeMEHTa bubmuoreka [{OK
12 B COCIMHECHUU 13.10.2023 | https://m.edsoo.ru/ff0d350c
KonuuectBo BemecTBa. Modb. bubmuorexka [IOK
13 Momnsipaast macca 18.10.2023 | https://m.edsoo.ru/ff0d5230
du3nyeckne U XUMHUUECCKHUE SIBIICHHS. bu6nmorexa LIOK
14 XuMudeckasi peakius 20.10.2023 | https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycroBus IPOTEKAHUS bubmuoreka [IOK
15 XUMUYECKHUX PeaKLnun 25 10.2023 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnuotexa [JOK
16 XVMHYECKUE YPaBHEHUS 27 10.2023 | https://m.edsoo.ru/ff0d3b88
Beruucnenuss  konmMuecTBa,  MaccChl
17 BEIECTBA 10 YPABHEHUSIM XUMHYIECKUX bubmmorexa [IOK
peaxtmit 08.11.2023 | https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHuuecKux peakuui
18 (coenuHeHus, pa3noKeHus, brbmiorexa LIOK
10.11.2023 | https://m.edsoo.ru/ff0d3f34

3aMeleHus, 0OMeHa)
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M. B. JIomoHOCOB —

19 yuéHpliHImKIoneuct. O606meHne u But6moreka [IOK
CHCTEMATH3AIMS SHAHHI 15.11.2023 | https://m.edsoo.ru/ff0d40c4

5 Kontpoinbnas padora Nel o teme bubmmoreka [JOK

0 «BeliecTBa 1 XUMHYECKUE PEAKLIUN 17.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsk razos. Cocrtas bubmmoreka [JOK

21 Bo3nyxa. Kucnopon — snemeHT u 22 11.2023 https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
Du3nyecKnue 1 XUMUYECKHE CBOMCTBA

22 kuciaopoga (peakuuu — OKHCIIEHUS, Bubmuorexa IIOK
ropenne). [TonsTHe 06 OKcHAAX 24.11.2023 | https://m.edsoo.ru/ff0d4614
CnocoObl  moJlydyeHusi KUCIOpoJa B

23 11a6OPaTOPHH ¥ MPOMBIIIIEHHOCTH. EH@?/I’/IOTega H0§f0d497
IIpumeHeHne Kucnopoaa 29.11.2023 e e 2
TennoBoil 3¢ ekt XuMuIecKoi

24 peaKkIuu, TIOHATHE O bu6morexa [JOK
TEPMOXMMHYECKOM YPaBHEHHH, 9K30- U 01.12.2023 | https://m.edsoo.ru/ff0d4790
DHIOTEPMUUYECKUX PEAKITUIX
TormBo (HedTh, yroib U METaH).

25 3arps3HeHHe BO3AyXa, CIOCOOBI €10 Bubmiorexa TIOK
NPE0TBPALICHHS 06.12.2023 | https://m.edsoo.ru/ff0d4c4a
[TpakTrueckast paborta Ne 3 o Teme

26 «ITonmydeHne U cOOMpaHUe KUCIOPOJIa, bubmiorexa TIOK

08.12.2023 | https://m.edsoo.ru/ff0d4ae2

M3y4EHHUE €r0 CBOMCTB»
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27

Bomoponq — »o2meMeHT W MPOCTOE

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4dd0

BenlecTBo. Haxoxienue B mpupojie 13.12.2023
dusznyeckue W XHUMHUYECKHE CBOMCTBA bubnunorexa LIOK

28 Bosiopoa. [Ipumenenne Bogopoaa 15.12.2023 https://m.edsoo.ru/ff0d4dd0

bubnunorexa LIOK

29 TlonsATHE O KCIIOTAX U CONAX 20.12.2023 https://m.edsoo.ru/ff0d50d2
Crioco0BbI MoTy4eHHs BOAOPOIa B bubnnorexa [JOK

30 nabopaTopuu 22.12.2023 https://m.edsoo.ru/ff0d4ddo
[IpakTrueckas padora Ne 4 o reme

31 «Ionydenue U cobUpaHKe BOIOPOIA, EH6J_H’IOTGK3 LOK
3yHeHHe ero CBOHCTBY 27.12.2023 | https://m.edsoo.ru/ff0d4f42
Momnsipasliii 00bEM ra3oB. 3aKOH bubnmnorexa [JOK

32 ABorazipo 29122023 | https://m.edsoo.ru/ff0d542e
Bruruncnenus o0b€éMa, KOJIMYECTBA

33 BEIECTBA Ia3a M0 €r0 U3BECTHOMY brbsmorexa LIOK
KONTMHUECTBY BEIIECTBA HITH 00BEMY 10.01.2024 | https://m.edsoo.ru/ff0d55a0
Brruucnenust 00€MOB ra3oB 1Mo

34 YPaBHEHUIO PEaKIUK HA OCHOBE 3aKOHA BH@HOTeKa HOK
06BEMHEIX OTHOIICH Ta30B 12.01.2024 | https://m.edsoo.ru/ff0d5708
®du3nvecKue U XUMUYECKUE CBOMCTBA bubmuoreka [{OK

35 BOJIBI 17.01.2024 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonste 06 bubnuotexa [JOK

HHJUKaTOpax

19.01.2024

https://m.edsoo.ru/ff0d59e2
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Bopna xak pactBoputens. HacbleHHbie

bub6numoreka [IOK

37 Y HEHACHIIIICHHBIE PACTBOPHI. httos://m.ed 1H0d5ha0
MaccoBas 710151 BEIlIeCTBa B pacTBOpE 24.01.2024 11s.//M.ed500.1
[TpakTrueckas padota Ne 5 o Teme

- «IpuroToBiieHHEe  pacTBOPOB € Bub6mmorexa [IOK
ONPEENEHHOH  MacCOoBOH  J0NeH 26.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBAY»

29 KonTponpHas padora Ne2 1o teme bubnnoreka [JOK
«Kwucnopoa. Bogopoa. Boga» 31.01.2024 | https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiacCuUKaIus, bubnunoreka LIOK

40 HOMEHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XMMHYECKHUE CBOMCTBA

41 KHMCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubnmoreka IOK
OKCHJIOB 07.02.2024 | https://m.edsoo.ru/ff0d664e
OcHOBaHMs: cOCTaB, KIacCUpUKAIIHS, bubmmnoreka HOK

42 HOMEHKJIaTypa 09.02.2024 | https://m.edsoo.ru/ffod67ca
ITonyuyenne u XuMHUYECKHE CBOMCTBA bubmuorexka [IOK

43 OCHOBaHUH 14.02.2024 @ https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kiiaccudukanms, bubnunorexa LIOK

44 httos:

HOMEHKJIaTypa 16.02.2024 ttps://m.edsoo.ru/ffOdfee2
[Tomydyenue 1 XuMHYECKHE CBOMCTBA bubnuotexa [JOK

45 KHUCIIOT 21.02.2024 | https://m.edsoo.ru/ffO0dfee2
Conu (cpenHme): HOMEHKIIATYpa,

46 CIIOCOOBI TTOTYYEHHs], XUMHYECKUE bubmiorexa [IOK
CBOICTBA 28.02.2024 | https://m.edsoo.ru/00ad9474
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[IpakTuueckas padora Ne 6. Pemenue
SKCHICPUMCHTAJIBHBIX 3aJda4d IO TEMC

bu6nmoreka [IOK

COCIIMHECHMI
I'eneTnueckas CBsI3b MEXKIY KiaccaMu bubnunoreka LIOK
48 HEOPraHUYECKUX COCIUHEHUI 06.03.2024 | https://m.edsoo.ru/00ad9as0
O000I11IeHNE U CUCTEMATU3AIUS bubnunoreka LIOK
49 3HAHUH 13.03.2024 https://m.edsoo.ru/00ad9ch2
Kontponbnast pabora Ne3 mo Teme
50 "OCHOBHBIE KJIACChI HEOPTAHMIECKUX bubnmoreka IOK
coeTuHeHMI" 15.03.2024 | https://m.edsoo.ru/00ad9ela
[lepBbie MONBITKK KJIaCCU(PUKALITI
51 XUMHUYECKHX 2J1eMEHTOB. [ToHsATHE O bubnmoreka [IOK
IPYIIIAX CXOJHBIX HIEMEHTOB 20.03.2024 | https://m.edsoo.ru/00ad9ffa
[Iepnoanueckuii 3aK0H U
52 [Tepuoanueckass cucTeMa XHUMHYECKHX BH6J?HOTeKa LHOK
sementos JI. M. Memsieneesa 22.03.2024 | https://m.edsoo.ru/00ada52¢c
bu6mmoteka IIOK
53 TlepuozbL, TPYIIIEL, MOATPYIIIEI 03.04.2024 | https://m.edsoo.ru/00ada52c
Ctpoenne aroMoB. (CocTaB aTOMHBIX bubmmoreka [JOK
54 sanep. 3oTomnsl 05.04.2024 https://m.edsoo.ru/00ada342
CTpoeHue >IEKTPOHHBIX 000JI0YeK
55 aToMOB 211eMeHTOB [lepruoanueckoii Bubnmoreka [IOK
10.04.2024 | https://m.edsoo.ru/00ada6bc

cuctemsl /1. 1. Menzaeneera
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XapaKTCpI/ICTI/IKa XUMHUYECKOI'o
3JIEMCHTA I10 €r0 IMOJOXKCHUIO B

bubnunoreka LIOK

56 ITepnonnyeckoii cucreme /1. M. 12.04.2024 | https://m.edsoo.ru/00adag824
Menpeneena
3nauenue [lepuoamyeckoro 3akoHa aJist
pa3BUTHS Hayku W npaktuku. [. . Bu6uoreka LJOK
57 Mennenees — y4€HbIH, mearor u 17.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIEeKTPOOTPULIATETLHOCTh aTOMOB bubnnorexa [JOK
58 XUMHYECKHUX IJICMEHTOB 19.04.2024 | https://m.edsoo.ru/00adaah8
bubnuoreka [{OK
59 Vounas XuMuiecKas CBs3b 24.04.2024 | https://m.eds00.ru/00adac34
KoBaneHntHas monsipHas XuMH4eCcKast bubnnorexa [JOK
60 CBSI3b 26.04.2024 | https://m.edsoo.ru/00adaab8
KoBaneHntHas HenonsipHas XUMUYECKAst bubnnorexa [JOK
61 CBSI3b 03.05.2024 | https://m.edsoo.ru/00adaab9
bu6nmorexa LIOK
62 Crenenb okuceHuA 08.05.2024 | https://m.edsoo.ru/00adae28
OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE bubnuotexa [JOK
63 peaxkuuu 15.05.2024 | https://m.edsoo.ru/00adb076
but6mmoreka [IOK
64 OKHCIIUTENN U BOCCTAHOBUTEIU 17.05.2024 httDS://m.edSOO.rU/OoadbO76
65 Kontponbnas pabota Ne4 o teme 22.05.2024 | bubOmmoteka [IOK

«Ctpoenue aroma. XUMHUYECKas
CBSA3b»

https://m.edso0.ru/00adb486
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PezepBublii  ypok. OO6o00meHue u bubnmnoreka HOK
66 cucTreMaru3anus 3HaHUN 1 24.05.2024 | https://m.edsoo.ru/00adb33c
PesepBHbiii  ypok. OO0o0OmeHue U bubmmoreka [JOK
67 cHUcTeMaTU3alus 3HaHUI 1 https://m.edsoo.ru/00ad9ch2
PezepBublii  ypok. OO6o00meHue u bubnmnoreka HOK
68 crucTeMaTu3alus 3HaHUI 1 https://m.edsoo.ru/ff0d61c6
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HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Jlata uudposbie
/i Tema ypoka Koutponnnrpie | IlpakTuveckue | ysyyenus o6pasoBaTe/bHbIe
Bcero
padoTshI padoTshI pecypchbl
[Ipeamer xumun. Ponb XUMUU B KU3HA bubnunoreka LIOK
1 yejoBeKka. Terna 1 BemecTsa 1 06.09.2023 https://m.edsoo.ru/ff0d210c
IlousTne o0 MeTo1ax IMO3HAHUS B bubnunoreka LIOK
2 XHUMHUHU 1 08.09.2023 https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paboTbl B J1abOpaTopuu M MPHUEMBI . . Bu6auorexa [IOK
obpamienuss ¢ 1abOPATOPHBIM 13.09.2023 | https:/m.edsoo.ru/ffod23dc
000pyTI0BaHUEM
YucTteie BemecTBa U cMecH. CriocoOb! bubnmorexa LIOK
4 pa3aeneHus cMecen 1 15.09.2023 | https://m.edsoo.ru/ff0d26ca
[Ipaktuuyeckass pabora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 1 BH6J?HOTeKa HOK
OUMCTKH TIOBAPEHHOI COMH)» 20.09.2023 | https://m.edsoo.ru/ff0d28c8
but6mmorekxa [IOK
6 ATOMBI 1 MOJIEKYJTBI 1 92.09.2023 | https://m.edsoo.ru/ffod2a6e
XuMHUYECKHue AJ1€MEHThI. 3HAKU but6mmorekxa [IOK
! (CHMBOJIBI) XHMHUYECKHX 3JIEMEHTOB 1 27 09.2023 | https://m.edsoo.ru/ff0d2be8
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HpOCTBIe " CJIOXKHBIC BEIICCTBA

bubnunorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c

29.09.2023
bub6numoreka [IOK
9 ATOMHO-MOIICKYJIPHOE YICHHE 04.10 2023 | https:/m.edso0.ru/ff0d2d50
3aKOH IIOCTOSTHCTBA COCTaBa BEILIECTB.
10 Xumugeckas Gopmysia. BaieHTHOCTD bubnmoreka [IOK
ATOMOB XUMIUYECKIX 3IEMEHTOR 06.10.2023 | https://m.edsoo.ru/ff0d2eae
1 OTHOcHTENbHAS aTOMHAs Macca. bubnnorexa [{OK
OtHocuTeIbHAs MOJICKY IApHAs Macca 11.10.2023 | https://m.edsoo.ru/ff0d323c
MaccoBas 0151 XUMHYECKOTO 3JIeMEHTa bubmuoreka [{OK
12 B COCIMHECHUU 13.10.2023 | https://m.edsoo.ru/ff0d350c
KonuuectBo BemecTBa. Modb. bubmuorexka [IOK
13 Momnsipaast macca 18.10.2023 | https://m.edsoo.ru/ff0d5230
du3nyeckne U XUMHUUECCKHUE SIBIICHHS. bu6nmorexa LIOK
14 XuMudeckasi peakius 20.10.2023 | https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycroBus IPOTEKAHUS bubmuoreka [IOK
15 XUMUYECKHUX PeaKLnun 25 10.2023 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnuotexa [JOK
16 XVMHYECKUE YPaBHEHUS 27 10.2023 | https://m.edsoo.ru/ff0d3b88
Beruucnenuss  konmMuecTBa,  MaccChl
17 BEIECTBA 10 YPABHEHUSIM XUMHYIECKUX bubmmorexa [IOK
peaxtmit 08.11.2023 | https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHuuecKux peakuui
18 (coenuHeHus, pa3noKeHus, brbmiorexa LIOK
10.11.2023 | https://m.edsoo.ru/ff0d3f34

3aMeleHus, 0OMeHa)
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M. B. JIomoHOCOB —

19 yuéHpliHImKIoneuct. O606meHne u But6moreka [IOK
CHCTEMATH3AIMS SHAHHI 15.11.2023 | https://m.edsoo.ru/ff0d40c4

5 Kontpoinbnas padora Nel o teme bubmmoreka [JOK

0 «BeliecTBa 1 XUMHYECKUE PEAKLIUN 17.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsk razos. Cocrtas bubmmoreka [JOK

21 Bo3nyxa. Kucnopon — snemeHT u 22 11.2023 https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
Du3nyecKnue 1 XUMUYECKHE CBOMCTBA

22 kuciaopoga (peakuuu — OKHCIIEHUS, Bubmuorexa IIOK
ropenne). [TonsTHe 06 OKcHAAX 24.11.2023 | https://m.edsoo.ru/ff0d4614
CnocoObl  moJlydyeHusi KUCIOpoJa B

23 11a6OPaTOPHH ¥ MPOMBIIIIEHHOCTH. EH@?/I’/IOTega H0§f0d497
IIpumeHeHne Kucnopoaa 29.11.2023 e e 2
TennoBoil 3¢ ekt XuMuIecKoi

24 peaKkIuu, TIOHATHE O bu6morexa [JOK
TEPMOXMMHYECKOM YPaBHEHHH, 9K30- U 01.12.2023 | https://m.edsoo.ru/ff0d4790
DHIOTEPMUUYECKUX PEAKITUIX
TormBo (HedTh, yroib U METaH).

25 3arps3HeHHe BO3AyXa, CIOCOOBI €10 Bubmiorexa TIOK
NPE0TBPALICHHS 06.12.2023 | https://m.edsoo.ru/ff0d4c4a
[TpakTrueckast paborta Ne 3 o Teme

26 «ITonmydeHne U cOOMpaHUe KUCIOPOJIa, bubmiorexa TIOK

08.12.2023 | https://m.edsoo.ru/ff0d4ae2

M3y4EHHUE €r0 CBOMCTB»
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27

Bomoponq — »o2meMeHT W MPOCTOE

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4dd0

BenlecTBo. Haxoxienue B mpupojie 13.12.2023
dusznyeckue W XHUMHUYECKHE CBOMCTBA bubnunorexa LIOK

28 Bosiopoa. [Ipumenenne Bogopoaa 15.12.2023 https://m.edsoo.ru/ff0d4dd0

bubnunorexa LIOK

29 TlonsATHE O KCIIOTAX U CONAX 20.12.2023 https://m.edsoo.ru/ff0d50d2
Crioco0BbI MoTy4eHHs BOAOPOIa B bubnnorexa [JOK

30 nabopaTopuu 22.12.2023 https://m.edsoo.ru/ff0d4ddo
[IpakTrueckas padora Ne 4 o reme

31 «Ionydenue U cobUpaHKe BOIOPOIA, EH6J_H’IOTGK3 LOK
3yHeHHe ero CBOHCTBY 27.12.2023 | https://m.edsoo.ru/ff0d4f42
Momnsipasliii 00bEM ra3oB. 3aKOH bubnmnorexa [JOK

32 ABorazipo 29122023 | https://m.edsoo.ru/ff0d542e
Bruruncnenus o0b€éMa, KOJIMYECTBA

33 BEIECTBA Ia3a M0 €r0 U3BECTHOMY brbsmorexa LIOK
KONTMHUECTBY BEIIECTBA HITH 00BEMY 10.01.2024 | https://m.edsoo.ru/ff0d55a0
Brruucnenust 00€MOB ra3oB 1Mo

34 YPaBHEHUIO PEaKIUK HA OCHOBE 3aKOHA BH@HOTeKa HOK
06BEMHEIX OTHOIICH Ta30B 12.01.2024 | https://m.edsoo.ru/ff0d5708
®du3nvecKue U XUMUYECKUE CBOMCTBA bubmuoreka [{OK

35 BOJIBI 17.01.2024 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonste 06 bubnuotexa [JOK

HHJUKaTOpax

19.01.2024

https://m.edsoo.ru/ff0d59e2
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Bopna xak pactBoputens. HacbleHHbie

bub6numoreka [IOK

37 Y HEHACHIIIICHHBIE PACTBOPHI. httos://m.ed 1H0d5ha0
MaccoBas 710151 BEIlIeCTBa B pacTBOpE 24.01.2024 11s.//M.ed500.1
[TpakTrueckas padota Ne 5 o Teme

- «IpuroToBiieHHEe  pacTBOPOB € Bub6mmorexa [IOK
ONPEENEHHOH  MacCOoBOH  J0NeH 26.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBAY»

29 KonTponpHas padora Ne2 1o teme bubnnoreka [JOK
«Kwucnopoa. Bogopoa. Boga» 31.01.2024 | https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiacCuUKaIus, bubnunoreka LIOK

40 HOMEHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XMMHYECKHUE CBOMCTBA

41 KHMCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubnmoreka IOK
OKCHJIOB 07.02.2024 | https://m.edsoo.ru/ff0d664e
OcHOBaHMs: cOCTaB, KIacCUpUKAIIHS, bubmmnoreka HOK

42 HOMEHKJIaTypa 09.02.2024 | https://m.edsoo.ru/ffod67ca
ITonyuyenne u XuMHUYECKHE CBOMCTBA bubmuorexka [IOK

43 OCHOBaHUH 14.02.2024 @ https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kiiaccudukanms, bubnunorexa LIOK

44 httos:

HOMEHKJIaTypa 16.02.2024 ttps://m.edsoo.ru/ffOdfee2
[Tomydyenue 1 XuMHYECKHE CBOMCTBA bubnuotexa [JOK

45 KHUCIIOT 21.02.2024 | https://m.edsoo.ru/ffO0dfee2
Conu (cpenHme): HOMEHKIIATYpa,

46 CIIOCOOBI TTOTYYEHHs], XUMHYECKUE bubmiorexa [IOK
CBOICTBA 28.02.2024 | https://m.edsoo.ru/00ad9474
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[IpakTuueckas padora Ne 6. Pemenue
SKCHICPUMCHTAJIBHBIX 3aJda4d IO TEMC

bu6nmoreka [IOK

COCIIMHECHMI
I'eneTnueckas CBsI3b MEXKIY KiaccaMu bubnunoreka LIOK
48 HEOPraHUYECKUX COCIUHEHUI 06.03.2024 | https://m.edsoo.ru/00ad9as0
O000I11IeHNE U CUCTEMATU3AIUS bubnunoreka LIOK
49 3HAHUH 13.03.2024 https://m.edsoo.ru/00ad9ch2
Kontponbnast pabora Ne3 mo Teme
50 "OCHOBHBIE KJIACChI HEOPTAHMIECKUX bubnmoreka IOK
coeTuHeHMI" 15.03.2024 | https://m.edsoo.ru/00ad9ela
[lepBbie MONBITKK KJIaCCU(PUKALITI
51 XUMHUYECKHX 2J1eMEHTOB. [ToHsATHE O bubnmoreka [IOK
IPYIIIAX CXOJHBIX HIEMEHTOB 20.03.2024 | https://m.edsoo.ru/00ad9ffa
[Iepnoanueckuii 3aK0H U
52 [Tepuoanueckass cucTeMa XHUMHYECKHX BH6J?HOTeKa LHOK
sementos JI. M. Memsieneesa 22.03.2024 | https://m.edsoo.ru/00ada52¢c
bu6mmoteka IIOK
53 TlepuozbL, TPYIIIEL, MOATPYIIIEI 03.04.2024 | https://m.edsoo.ru/00ada52c
Ctpoenne aroMoB. (CocTaB aTOMHBIX bubmmoreka [JOK
54 sanep. 3oTomnsl 05.04.2024 https://m.edsoo.ru/00ada342
CTpoeHue >IEKTPOHHBIX 000JI0YeK
55 aToMOB 211eMeHTOB [lepruoanueckoii Bubnmoreka [IOK
10.04.2024 | https://m.edsoo.ru/00ada6bc

cuctemsl /1. 1. Menzaeneera
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XapaKTCpI/ICTI/IKa XUMHUYECKOI'o
3JIEMCHTA I10 €r0 IMOJOXKCHUIO B

bubnunoreka LIOK

56 ITepnonnyeckoii cucreme /1. M. 12.04.2024 | https://m.edsoo.ru/00adag824
Menpeneena
3nauenue [lepuoamyeckoro 3akoHa aJist
pa3BUTHS Hayku W npaktuku. [. . Bu6uoreka LJOK
57 Mennenees — y4€HbIH, mearor u 17.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIEeKTPOOTPULIATETLHOCTh aTOMOB bubnnorexa [JOK
58 XUMHYECKHUX IJICMEHTOB 19.04.2024 | https://m.edsoo.ru/00adaah8
bubnuoreka [{OK
59 Vounas XuMuiecKas CBs3b 24.04.2024 | https://m.eds00.ru/00adac34
KoBaneHntHas monsipHas XuMH4eCcKast bubnnorexa [JOK
60 CBSI3b 26.04.2024 | https://m.edsoo.ru/00adaab8
KoBaneHntHas HenonsipHas XUMUYECKAst bubnnorexa [JOK
61 CBSI3b 03.05.2024 | https://m.edsoo.ru/00adaab9
bu6nmorexa LIOK
62 Crenenb okuceHuA 08.05.2024 | https://m.edsoo.ru/00adae28
OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE bubnuotexa [JOK
63 peaxkuuu 15.05.2024 | https://m.edsoo.ru/00adb076
but6mmoreka [IOK
64 OKHCIIUTENN U BOCCTAHOBUTEIU 17.05.2024 httDS://m.edSOO.rU/OoadbO76
65 Kontponbnas pabota Ne4 o teme 22.05.2024 | bubOmmoteka [IOK

«Ctpoenue aroma. XUMHUYECKas
CBSA3b»

https://m.edso0.ru/00adb486
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PezepBublii  ypok. OO6o00meHue u bubnmnoreka HOK
66 cucTreMaru3anus 3HaHUN 1 24.05.2024 | https://m.edsoo.ru/00adb33c
PesepBHbiii  ypok. OO0o0OmeHue U bubmmoreka [JOK
67 cHUcTeMaTU3alus 3HaHUI 1 https://m.edsoo.ru/00ad9ch2
PezepBublii  ypok. OO6o00meHue u bubnmnoreka HOK
68 crucTeMaTu3alus 3HaHUI 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
Xumus, 8 kiace/ ['abpuemnsa O.C., Octpoymos U.I'., Cnaakos C.A.,

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBenienne»

METOJUYECKHUE MATEPHAJIBI U1 YYUTEJIA

Mertoandyeckue nocoOus

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoreka IIOK
























