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HOACHUTEJIbBHAA 3AIINCKA

[IporpaMma 10 XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yjbTaTaM OCBOCHHMS OCHOBHOM
00p azoBaTeIbHOM P OrPaMMbI OCHOBHOI'O 00111ero 00pa3oBaHUsl, IPEICTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE eaepanbHOW pabodeit IpoTrpamMMbl
BOCITUTAHUS U C YUETOM KOHIICIIUH TP €M10JaBaHMsI y4eOHOT O Mp eAMeTa « X UMUSD)
B 00pa3oBaTelbHBIX OpTraHm3anusax Poccuiickoit Denep arun.

[Iporpamma mo xumuw AaéT MpEACTABICHHE O IENIX, O0IIel cTpaTeruu
0o0yd4eHHus, BOCIUTAHHS W Pa3BUTHA OOYYAIOMMXCS CpEACTBAMH Y4EOHOTO
npeaMera,  yCTaHaBIMBaeT  O0A3aTeNbHOE  MPEIMETHOE  COJIep KaHMUe,
npenycMaTpUBaeT paclpeielieHe ero Mo KiaccaM M CTPYKTypHUpOBaHHE IO
paszenaM M TeMaM NOpOrpaMMbl MO XUMHUHU, OMPEAENSET KOJUYECTBEHHbIC U
Ka4ECTBEHHbIE Xap aKTep UCTUKH COJIEp KaHMUs, P EKOMEHIYEMYIO
MOCIEA0BATEIbHOCTh M3YYEHUS] XUMHUHA C YUYETOM MEXKNPEIMETHBIX U
BHYTPHIIPEAMETHBIX  CBSI3€H, JIOTUKM y4eOHOro Tpolecca, BO3PAaCTHBIX
O0COOEHHOCTEH O0Oydaromuxcsi, OMpEeNsieT BO3MOXXHOCTH TMpeaMera s
peann3anuu TpeOOBaHHUM K pe3yJbTaTaM OCBOSHHUS OCHOBHOW 00pa30BaTeIbHOM
IIp OrpaMMBbI Ha yp OBHE OCHOBHOTO 00111ero o0pa3oBaHus, a Takke TpeOOBaHUI K
pe3yJibTaTaM 00yUYeHUs] XUMHUH HA Y OBHE LIeJIel U3YUEeHHUsI TP €IMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENBHON JEATEIHLHOCTH O0YdYarolerocsi 1mo OCBOCHUIO
y4e0HOTO coAep KaHUS.

[Iporpamma pa3paboTraHa B COOTBETCTBMM C  y4eOHbIM mmiaHomMm MBOVY
«I'ep3enb-Aynbckas CILI Ne2y nnst ypoBHS OCHOBHOT'O 00IIero oOpa3oBaHUS C
UCMOJIb30BAaHUEM COBPEMEHHOI0 00OpYA0BaHUS LIEHTPA €CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYecKOr HampaBiaeHHOCTH «Touka pocray. Ha 0aze nentpa «Touka
pocTtay obecrednBaeTcs peanu3amnus 00pa30BaTEeIbHBIX MPOTPaMM €CTECTBEHHO -
HAaYYHOM M TEXHOJIOTHYECKOM HAP aBJICHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUH C
Tp €00BaHUAMU 3aKOHOAATENILCTBA B chep e 00pa3zoBaHUs U C YUETOM p EKOMEHAA LI
®denepanpbHOro omneparopa yuyeOHoro mnpeamera «Xumus». Hcnonab3oBaHue
obopymoBanus IeHTpa «Touyka pocray TpH peanu3aluu JaHHOW pabouei
P OTpaMMbl TO3BOJISIET CO3JaTh yCIOBHUS:

® ISl pacUIMpeHUs CO/Iep KaHHUs IKOJIbHOT0 OMOJIOrHYECKOTo 00pa30BaHMUs;

® IS TIOBBIIICHHUS II03HABATEIILHOW AaKTHBHOCTH OOyYaromMXcs B
€CTeCTBEHHO-HAYYHOU 00J1aCTH;

® IS Pa3BUTHs JIMYHOCTH peOCEHKa B Tpoliecce 00ydeHHs] OMOJIOTHH, €ro
CIIocoOHOCTEH, GOPMUPOBAHUS U YIOBICTBOP CHHS COITUATBLHO 3HAUMMBIX
WHTEP ECOB U MOTP eOHOCTEN;



e 171 paOOThl C OJAPEHHBIMU IIIKOJbHUKAMU, OPTAHU3AIUU UX Pa3BUTUS B
pa3IMIHBIX 00JJacTAX 00pa30BaTEIbLHON, TBOPUYECKON JEATEIIHHOCTH.
[Ipumenss 1udpoBbie 1a00paTOpUK HA YPOKAX XHMMHUH, YYallluecss CMOTYT
BBINIOJHUTh MHOYKECTBO JIAOOPATOPHBIX pabOT U IKCIEP UMEHTOB IO TPOoTrpaMme

«XUMUAY.

3HaHWE XUMHUHU CIYXKAT OCHOBOHM Jis (POpMHpOBaHUS MHPOBO33pEHUS
o0yuarouierocs, ero MnpeacTaBieHuii 0 MaTep MalbHOM €IMHCTBE MUpPa, BaXKHYIO
pOJIb UTrparoT HOPMHUPYEMbIE XUMUEH TP €ICTABICHUSI O B3aUMOTIP €BP AIIICHUSIX
DHEPTHUU W 00 SBOJIIOIMU BEIIECTB B MPUPOJE, O MyTAX PEIICHUS TI100aJbHBIX
po0JIeM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM,
MUIIEBOM U KOJIOTUYECKON O€30MacHOCTH, P 001eM 3/1p aBOOXP AHEHHUSI.

N3yuenue xumunn:

CHOCOOCTBYET  pealiM3alid BO3MOXKHOCTEH 1Jisi  camMOpa3BUTHUS U
(dhopMUPOBaHUS KYJIbTYPhI IUIHOCTH, € 00111el 1 (yHKIIMOHATBLHOM I'p aMOTHOCTH;

BHOCUT BKJIaJl B ()OpPMHUPOBAHHWE MBIILJICHUS UM TBOPUYECKUX CHOCOOHOCTEH
00ydJarmIuxcsi, HABBIKOB HMX CaMOCTOSTEILHOM Y4YEOHOW JesATEIHLHOCTH,

AKCIEP UMEHTAIBHBIX M HCCICA0BATCIbCKHX YMCHHH, HEOOXOIUMBIX KaK B
MOBCETHEBHOM KU3HHM, TaK U B P 0PECCHOHATBHOM ACATCIIBHOCTH;

3HAKOMHT CO CHEIH(PHKON HAyIHOTO MBINICHHUS, 3aKJaJbIBaeT OCHOBBI
IIEJIOCTHOTO B3TJISIa HA €IUHCTBO TP UP Ol U UEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
3TanoM B (pOpMUP OBaHUHU €CTECTBEHHO--HAYYHON I'PaMOTHOCTH 00YJaIONUXCS;

crocoOCcTByeT (DOPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HayYHBIM 3HAHUSM, K TIP UP OJI€, K U€TTOBEKY, BHOCHT CBOM BKJIa /] B 9KOJOTHISCKOEC
o0pazoBaHue 00yJaOIINXCS.

JlaHHBIC HAINpaBIICHWS B OOYYEHHWHW XMMHH O0ECIEeYMBAIOTCS CIEIU(UKOI
COJlep>KaHUsI y4eOHOro TMpenamera, KOTOPBIM  SBISIETCA  MEIaroru4ecKu
aJIalTHP OBAHHBIM OTP aXKEHHEM 0a30BOI HAYKH XMMUH HA OTIp €/1eJIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha yp oBHE OCHOBHOTO 00111ero 00pa3oBaHUsl OPUEHTUP OBaH Ha
OCBOCHHME 00YYAIOIUMHCA CHUCTEMBI TIEpBOHAYATBHBIX MOHITHA XWMHUH, OCHOB
HEOPTAHUYECKOW XHMHH W HEKOTOPBIX OTACNbHBIX 3HAUYUMBIX TOHATUN
OpPTaHUYECKOW XMMHH.

CtpykTypa coaep kaHus IpOrpamMMbl IO XUMHUH cPOpMUPOBaHA HA OCHOBE
CHCTEMHOTO mojaxoja K e€ mzyuennto. CojiepkaHue CKIaAbIBACTCS U3 CHCTEMBI
MOHSATUN 0 XUMUYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBI IOHATHI O XUMUYIECKOM
peakimu. OO0e OSTH CHUCTEMBl CTPYKTYpPHO OpPTAaHHU30BaHBl TIO P MHIIHITY
MOCIIETOBATENIBHOTO P a3BUTHS 3HAHUI Ha OCHOBE TEOP €TUUECKUX TP €ICTABICHUN
pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,



— Ilepuoanueckoro 3akoHa /[. . MeneneeBa Kak OCHOBHOT'O 3aKOHA XHUMUU,

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOU CBS3U;

— TMpEeACTaBlICHUA 00 JJIEKTPOJIUTUUYECKON JUCCOLMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUSA pPACCMATPHUBAIOTCS HA OCHOBE JMIIMPHUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MIOCIIEIOBATEIBHO OT OJHOTO
YPOBHSL K JAPYromMy, BBINONHAS (PYHKIMH OOBSICHEHHS] U TP OTHO3UPOBAHUS
CBOWCTB, CTPOEHHUS U BO3MOYKHOCTEH MPaKTUYECKOTO NP UMEHEHHS U MOJYYEHHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMmbl 1O XHUMHUU CIOCOOCTBYeT (HOpMUpPOBaHUIO
IIp €ACTABJIEHUS O XUMAYECKOM COCTABIISAIOIIEH HAYYHON Kap TUHBI MUPa B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, LEHHOCTHOTO OTHOILIEHHS K HAYYHOMY 3HAHHUIO H
METOJaM IIO3HaHMS B Hayke. M3ydyeHue XMMUU NpOHUCXOIHUT C TP HUBICYEHUEM
3HAHUW M3 paHee M3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX alolmHuid MHUPY,
«buonorus. 5—7 knacce» U «Puznka. 7 Kiacey.

[Ipy wu3ydyeHUH XUMHUUA TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUH OCHOB
XMMUYECKON HayKH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, MP AKTHUECKOU
JEATEIIbHOCTH 4YeJOBEKa M KaK OJTHONO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amada yueOHOTO MpeaMera COCTOUT B (POPMHUPOBAHUHM CUCTEMbl XUMUYECKUX
3HAHUA — BaXKHEUINX (paKTOB, MOHSATHN, 3AKOHOB U TEOP €TUYECKHUX MOJIOKCHHMH,
JOCTYMHBIX 000O0IIEHNH MHPOBO33pEHUYECKOTO XapakTepa, s3blka HAyKH, B
NpUOOIIEHUHM K HAy4YHBIM METOJaM TO3HaHMWS TPH U3YUYEHUU BEIIECTB U
XUMHUYECKUX peaKlui, B GOpMUPOBAHUU U PAa3BUTUHU MIO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHMH B Y4eOHO-TO3HABATEIbHOM M YueOHO-HCCIIET0BATEIbCKOM
NesITeIbHOCTH, OCBOEGHUM MpaBuil Oe30macHOro oOpalieHus C BElIeCTBAMH B
MOBCEIHEBHOM KN3HU.

[Tpu n3yueHun XUMUU Ha yPpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus BaXkHOE
3HaYeHue NpuoOpeNu Takue ey, Kak:

— (QopMHUpOBaHHE HWHTEIEKTYaJbHO pPa3BUTOM JUYHOCTH, TOTOBOH K
camMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHATUIO P EHICHUH,
CIOCOOHOM aJJaNTUP OBAThCA K OBICTPO MEHSIOIIMMCS YCIOBHIM )KU3HU;

— HAlpaBJEHHOCTb OOY4YEHHS HAa CHUCTEMATUYECKOE NPHUOOLICHUE
00y4aImuXcs K CaMOCTOSITEIbHONW MO3HABATENbHOM JEATEeNbHOCTH, HAYUYHbBIM
METOJaM MO3HaHUA, (HOPMUPYIOIMINM MOTHBALUIO M Pa3BUTHE CIIOCOOHOCTEN K
XUMHU;

— o0ecrneyeHue ycioBuil, ClIOCOOCTBY FOIIUX P MOOPETEHUIO 00y YarOIIUMHUCS
OMbITa pa3HOOOpa3HOM JEATETbHOCTH, MO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIINN), UMEIOIINX YHUBEPCAIBHOE 3HAYECHUE IS
pPa3JIMYHBIX BUIOB AEATEIBHOCTH;



— ¢opmupoBanue oO0meH (YHKIMOHAIBHOW W €CTECTBEHHO-HAyYHOU
IPAaMOTHOCTH, B TOM 4YHCIE€ YMEHUH OOBICHITHP W OLICHUBATh SIBJICHUS
OKpP Y XKAaIOLIero MuUpa, UCMOJb3ysl 3HAHUS U OMBIT, NOJYYEHHbIE TIPU U3YUYEHUH
XUMHH, TPHUMEHATh WX TPU PEHIeHHH MpoOJeM B MOBCETHEBHOW KH3HU U
TPYJOBOH JEATEIHHOCTY;

— ¢dopMupoBaHue y 0OydYarOmMXcsi TYMAaHHCTHYECKUX OTHOIICHUH,
NOHUMAHHUS LEHHOCTH XWUMHUYECKUX 3HAHUU I BBIPAOOTKH 3KOJIOTHYECKU
1eN1ecO00pa3HOro TMOBEACHUA B OBITY U TPYJOBOM MACATEIBHOCTH B LENSIX
COXPaHEHHS CBOETO 3JJ0POBbS U OKP YKAIOIIEH TP UP OJHOU CP EbI;

— pa3BUTHE MOTHBALMU K OOYUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAHUIO HAa OCHOBE YCBOGHHS OOIIEUYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NP OQIIS U HAMIP aBIEHHOCTH J1aJIbHEUIIIETO
00y4eHwus.

OOmiee uymMcIO YacoB, OTBEAEHHBIX I W3YUYEHHUS XUMHHM Ha YpOBHE
OCHOBHOT0 00111er0 00pa3oBanusi, coctanisier 136 yacos: B 8 kiacce — 68 yacos (2
gyaca B HeJleno0), B 9 kinacce — 68 vacoB (2 yaca B HEJEINIO).



COJAEPKXAHUME OBYYEHUA

8 KJIACC

IlepBoHaYa/ibHBbIE XUMHYECKHE MOHATUSA

[Ipeamer xumun. Posib XMMHUM B )KU3HH YEJIOBEKA. XHUMHUS B CUCTEME HaYK.
Tena u BemecrBa. PU3HMYECKUE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BeniecTB. IloHaTHE 0 MeTOmaxX MO3HAHMSA B XMMHMH. UHCThIC BEIISCTBA M CMECH.
CnocoObI pa3ieeHnust CMECEH.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHUE 3JIeMEHTbl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClI0KHBIE BellleCTBa. ATOMHO -MOJIEKYJISIPpHOE yUEHHUE.

Xumudeckast (popmyia. BameHTHOCT, aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH IIOCTOSHCTBA cocTaBa BemlecTB. (OTHOCHUTENIbHAs aTOMHAs Macca.
OTHOcUTeNnbHAS MOJIEKYJIsIpHAsi Macca. MaccoBasi 1011 XMMHUYECKOTO AJIEMEHTA B
COCJIMHCHUU.

KonunuectBo BemecTtsa. Mosnb. Mosisipaas macca. B3auMoCBsI3b KOJIMUECTBA,
MacChl W 4YHCIa CTPYKTYPHBIX CIHWHMI] BemiectBa. Pacuérel mo dopmynaam
XHUMHUUYCECKUX COCINMHEHUM.

Du3NYECKUE U XUMUYECKHE SIBJICHUA. XUMHUUYECKasl peakiusi U €€ rp u3HaKH.
3aKOH COXpaHEHMS MAacChl BEIECTB. XUMHUeckue ypaBHeHus. Kiaccubukamms
XUMUYECKUX peEaKIMM (COEMHEHUS, Pa3JI0KEHUs, 3aMELLEHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMUYECKOH MOCYI0H, TTpaBUIaMH pabOThl B 1a00paTOpuu 1
np uéMamu oOpalleHus ¢ 1a00paToOp HBIM 000P yIOBAHUEM, U3YUEHUE U ONUCAHUE
bu3nUecKux CBOWCTB 00pa3Il0oB HEOPTAHWUYECKHWX BEIIECTB, HAOJIOJCHUE
¢dbusznyeckux (TUIaBJieHUE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJICHCAIIMS BOJbI) U XUMUYECKUX (FOpEHUE CBEYH, MpOKaJIUBAHUE
MEJTHOM TP OBOJIOKH, B3aUMOJICUCTBHUE MeJ1a C KUCIOTOM) SIBJICHUM, HAOII0ICHUE U
OTMCaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiuil (pa3yioKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPHUA0M Oapus, pa3JIoKeHHE TUIp OKCUIa
menu (II) mpu Harp eBaHuM, B3aUMOJICHCTBHE J)KeTe3a ¢ pacTBopoM coiu menu (I1),
U3y4eHUe CocoOOB pa3/IeNICHHs] CMECEH: C MOMOIIbI0O MaruuTa, GuibTp OBaHUE,
BbINIAp UBAHUE, TUCTUILIISIIUS, XpomaTorpadus, Ip OBEICHUE OUUCTKH TOBAap CHHOM
COJIM, HAOJIOAECHWE W  OIMCAHME PE3yJbTaTOB TMPOBEACHUS  OMbITA,
WTIOCTPUP YIOIIETO 3aKOH COXPAHEHUS MACChl, CO3JAHUE MOJIEIECH MOJEKYJI
(1rap ocTep KHEBBIX ).

BaxkHeiinue npeacraBuTe 1M HEOPraHUYeCKUX BelIeCTB

Bo3znyx — cMech razoB. CocraB Bo3nyxa. Kucnopoa — anemMeHT u npocroe
BelecTBO. HaxoxkaeHue kuciopojia B mpupojie, PuU3nUecKue U XUMUYECKUE
cBorictBa (peakiuu ropenusi). Oxcuabl. [Ipumenenune kuciaopoga. CrocoOb



MOJyYEHHUsT KHUCIOpOoJia B J1a0OpaTopuud U MPOMBINUICHHOCTU. KpyroBopot
Kkuciaopoja B mpupoae. O30H — ajioTp OnHast MOAUPHUKAINS KUCIOP O1a.

TernoBoil 3¢(ekT XUMHUUECKON peaklUHd, TEPMOXUMHUUYECKHE ypPaBHEHUS,
DK30- W HAOTEPMHUYECKHE pPEAKIUU. TOIIHMBO: YroJib U METaH. 3arps3HEHUE
BO3/yXa, yCWIEHHE Nap HUKOBOTO 3¢ (eKTa, pa3pylIeHUE 030HOBOTO CIIOS.

Bogopon — sneMeHT mM mpocroe BemiectBo. HaxoxkneHnwe Bomopona B
npupojie, (puanueckre U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nojyuyeHusi. KucioTsl u comnu.

MomnsipHblit 00bEM Ta30B. Pacuérbl M0 XUMUYECKUM YP aBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boaa kak pactBopurenb. PacTBOpHL.
HacekiieHHble 1 HEHACHIIEHHBIE PAacTBOPbl. PacTBOPUMOCTh BEIIECTB B BOJIE.
MaccoBasi 10Jis1 BEIIECTBA B paCTBOP €. XMMUUYECKUE CBOMCTBA BOJIbl. OCHOBaHUS.
Ponb pactBopoB B Ipup o€ U B )KU3HU yenoBeka. KpyroBopot Boabl B Ipupoe.
3arps3HeHue NpupoAHbIX BoJ. OXpaHa U OUKUCTKA O UP OJITHBIX BO/I.

Knaccuduxanus Heoprannmdeckux coenuneHui. Oxcuanl. Knaccuduxarms
OKCHJIOB: cojieoOpasyromue (OCHOBHBbIE, KHUCIOTHbIE, aM(OTEpHbIE) U
HeconeoOpasyromue. Homenknarypa oxcuaoB. Puznueckue U XHUMHUYECKUE
CBOMCTBA OKCUIOB. [loiyuyeHne OKCUI0B.

OcHoBanus. Knaccudukanusi OCHOBaHUN: IMIETOYM U HEPACTBOPHUMBbIC
ocHoBaHus. Homenkimatypa ocHoBaHuii. PU3HYECKHE U XHUMHUYECKHE CBOMCTBA
ocHOBaHuM. [lonyueHne 0CHOBaHUM.

Kucnotel. Knaccudpukanus kucnor. Homenknatypa kucinot. @uzndeckue u
XUMHUYECKHUEe cBOMcTBa KHUCIOT. Psan aktuBHoctm MetasuioB H. H. bekerona.
ITosry4yeHne Kucnor.

Conu. Homenkmnatypa comneil. @uzndyeckre U1 XMMHUYECKUE CBOMCTBA COJIEH.
ITonyyenue comnen.

['eneTnyeckas CBSI3b MEXKIY KiIacCaMU HEOPTAHUYECKUX COCAUHECHUM.

Xumuueckuil IKCnepumenm:

Ka4ECTBEHHOE OIIp €/IEJICHHUE COAEP )KAHUS KUCIOPO/Ia B BO3AYXE, MOJTYyUEHHE,
coOupaHue, paclo3HaBaHWE W U3YUECHHE CBOMCTB KHUCIOPOJa, HaOII0JeHuE
B3aUMOJICICTBUSI BEIIECTB C KHUCIOPOJOM U YCIOBUS BO3HUKHOBEHUS U
npeKpaileHuss ropeHus (moxkapa), O3HaKOMJIEHHE C oOpas3namMu OKCHUIOB U
OTIMCaHNE WX CBOWCTB, TOJIyude€HHE, COOMpaHHe, PAaclo3HABAaHWE M HM3y4YEHHUE
CBOMCTB BOoJOpoOaa (TOpeHHe), B3auMoiericTBue Bogopoaa ¢ okcuaom menu (I1)
(BO3MO’KHO UCTIOJIb30BaHUE BUICOMATEp MaI0B), HAOIt0IeHNEe 00pa31l0B BEIIECTB
KOJIMYECTBOM 1 MOJIb, UCCIEJOBaHHE OCOOCHHOCTEH pacTBOPEHMS BELIECTB C
Pa3JIM4HOM PACTBOPUMOCTBIO, IMPHUTOTOBICHUE PAaCTBOPOB C ONPEACIEHHOU
MaCCOBOU J10JIEH PAaCTBOP EHHOI'O BEIIECTBA, B3aUMOJICVCTBHUE BOIbI C METAJJIAMU
(HaTpueM ©  KajablueM) (BO3MOXKHO HCHOJIb30BAaHUE BHUIACOMATEPHAJIOB),



ucclieoBaHe O00pa3loB HEOPraHUYECKUX BEHIECTB PAa3JIMUHBIX KJIACCOB,
HaO0JII0/IEHNE U3MEHEHUS OKP ACKU MHIMKAaTOPOB B pacTBOpPax KHUCIOT U IIEOYEH,
u3ydeHue B3aumojencTBusi okcuga menu (II) ¢ pactBopom cepHON KHUCIOTHI,
KHCJIOT C METaJUIaMH, PEaKUUM HEUTpaM3aluu, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBaHMM, BBITECHEHUE OJHOTO METAJUIa APYTHM U3 PACTBOPA COJIM, pEIICHUE
DKCIIEPUMEHTAIBHBIX 3aJla4 MO0 TeMe «BakHellme KiIacChl HEOpTaHUYECKUX
COCIMHEHUID .

Iepnognueckuit 3axkoH u Ilepuoamyeckasi cucreMa XHMHYECKHX
yremenToB /. U. MenpeneeBa. CtpoeHue aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTENTBHO-BOCCTAHOBUTEIbHbBIC PeAKIUHN

[lepBbie MOMBITKM KiaccU(PpUKaMU XUMHYECKUX 3yieMeHTOB. [loHsTre o
IpYyINax CXOJHBIX 3JIEMEHTOB (LIETOYHBbIE M LIETOYHO3EMEIbHbBIE METaJbl,
rajgoreHbl, UHEp THBIE T'a3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT aMpOTep HbIE OKCUIbI
Y TUAP OKCUIBI.

ITepunonnyeckuyi 3akoH. [lepnoanueckas cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. KopoTkonepuogHass Y JJIMHHONEPHOJAHAS  (OPMBbI
ITepunoanueckon cucrteMbl XuMuueckux 3iuemMeHToB [l. 1. Menneneesa. [lepuoib
u rpynnbsl. OU3M4ecKuil CMBICT TMOPSAKOBOIO HOMEpa, HOMEPOB NEpHUOAA U
I'PyNIbI 3JIEMEHTA.

Ctpoenue atoMoB. CocraB aTOMHBIX siAep . I30TonbL. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK AaTOMOB TMeEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepnonnueckoii cucremsl . M. Menneneea. XapakTrepUCTUKa XUMHUYECKOTO
3JIEMEHTA MO €ro nojoxeHuro B [lepuoauueckon cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs pajJhyca aTOMOB XWMHYECKHX 3JIEMEHTOB,
METAJNTMYECKUX U HEMETAIIIMYECKAX CBOMCTB MO TPYIIAM U MEPUOAAM.

3nauenue [lepnoanueckoro 3akoHa v [lep no1uueckoil CHCTEMbBI X UMUYECKUX
3JIEMEHTOB IS pa3BUTUS HAaykKu U npaktuku. [{. 1. MenneneeB — y4€HbIM U

I'p aXKJIaHUH.

Xumudeckass cBsA3b. KoBaneHTHas (TOJspHas W HEMOJsApPHAs) CBA3b.
DIIEKTP OO TP UIIATETBbHOCTh XMMUYECKUX 3JIEMEHTOB. MloOHHAsI CBSI3b.

Cremenp  okucneHus.  OKHCIMTENbHO--BOCCTAHOBUTEIBHBIC P EaKIIWU.
IIporecchl OKUCIIEHUST U BOCCTaHOBJIEHUSA. OKHUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3ydeHue o0pasIloB BEIIECTB METAIJIOB W HEMETAJIOB, B3aMMOJCHCTBUE
TUAPOKCUAA [IMHKA C PacTBOpAMHU KHUCIOT W WIEN0YEH, MPOBEIECHUE OMBITOB,
WITIOCTPUPYIOIIUX MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX P EAKIIHA
(ropeHue, peakiuu pa3a0KeHUsI, COSTUHECHMS ).

Mesxcnpeomemmnbnie ceasu



Peanuzanuss MeXnpeIMETHBIX CBSI3€M NPHU M3YYEHUM XHMHM B 8 Kiacce
OCYILECTBIISIETCS. 4Y€pe3 HCHOJIb30BaHHE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHATHM, TAK Y ITOHATHUM, SIBJISIFOIIMXCSI CACTEMHBIMH JJIS1 OTAEIBHBIX I €IMETOB
€CTECTBEHHO--HAYYHOI'0 LIUKJIA.

OO0u1ue ecTeCTBEHHO--HaYUHbIE TOHATHSA: HAYUHbIN (DaKT, TUIIOTE3a, TEOP U,
3aKOH, aHajW3, CHUHTE3, KiIacCU(PUKaLUsi, NEPUOAUYHOCTb, HAOIIOJICHHUE,
DKCIIEP UMEHT, MOJEIUP OBAHHUE, U3MEP EHUE, MOJIENb, SIBJICHUE.

®usuka: maTepus, aToOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWI,
M30TOIBL, paJUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTP MUECKUN 3ap A1, BEUIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, T'a3, (PU3NUECKUE BEIUYUHBI, €IUHULIBI
U3MEp EHMsI, KOCMOC, IUTaHETBI, 3BE3 161, COJHIIE.

buonorus: dotocunTes, npixanue, ouochepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAJbl, TOPHBIE MOPOJIbI,
MOJIE3HbIE HCKOTIAEMBIE, TOTIIIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo u xXuMu4ecKas peakuus

ITepunonnyeckuyi 3akoH. [lepuoanueckas cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUHU CBOWCTB
XMMHYECKHX D3JIEMEHTOB TNIEPBBIX TPEX MNEPUOJOB, Kajusd, KaJdbLHUs H HUX
COCIMHEHN B COOTBETCTBHHM C MOJOXKEHUEM 3JeMEHTOB B llepuommueckou
CUCTEME U CTP OCHUEM HUX ATOMOB.

CtpoeHue BemiecTBa: BUAbl XMMUYECKOM CBSI3WM. THUIBI KpHUCTAJNTMYECKUX
pEWETOK, 3aBUCUMOCTD CBOVCTB BEILIECTBA OT TUMNA KPUCTAJIIMYECKON P CIIETKU U
BUJa XUMHUYECKOMN CBSI3U.

Knaccudukanys 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XMUMHUUECKHUE
CBOMCTBA BEIIECTB, OTHOCSIUIMXCA K pa3jHYHBIM KJIaccaM HEOpPTaHUYECKUX
COEIMHEHH, TeHETUYECKAs CBA3b HEOP TAHUYECKUX BEILIECTB.

Knaccudukanys XuMU4decKUX p €aKI|il 1o p a3JIMYHBIM P U3HAKAM (10 YUCTY
¥ COCTaBy YYacTBYIOUIMX B peEAKIMHU BEIIECTB, MO TeIIoBOoMYy 3(ddekty, 1o
W3MEHEHHUIO CTENEHEeW OKHUCIICHUS XUMUYECKUX AJIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHUIO KaTaIu3aTopa). DK30- 1 SHIOTEP MUYECKUE P €AKIIHH, TEP MOXUMHUECKHE
YpaBHEHHUS.

[TorsiTHE O CKOPOCTH XMUMHUYECKOW peakuuu. [loHATHE 00 00paTHUMBIX M
HEOOp aTUMBIX XUMUYECKUX peakiusiX. [IoHATHE O TOMOTEHHBIX U FeTep OTCHHBIX
peakuusx. [lonstue o katanuze. [loHaTne 0 XuMudeckom paBHOBeCHU. DAKTOP b,
BIIMSIIOIIAE HA CKOPOCTh XHMHUYECKOW PEAaKUMH M IOJIOKEHHUE XUMHYECKOTO
PaBHOBECHS.

OKHCITUTENHPHO-BOCCTAHOBUTEIbHBIE  PEAKIMK, DJIEKTPOHHBIA  OajaHc
OKUCJIIUTENbHO-BOCCTAHOBUTENBbHOW  peakuuu.  CocraBieHue  ypaBHEHHI



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX PEAKIHMA C HCIOJb30BAHUEM METO/A
AJICKTP OHHOTO OaJiaHca.

Teopus 3JIEKTP OUTUYECKON AUCCOIUALMN. DIICKTPOJIUTHI U HEAJIEKTP OJIUTHI.
KatuoHbl, aHMOHBbI. MEXaHU3M AUCCOIMALIUU BEILIECTB C Pa3JUYHBIMU BUJAMU
xuMHuueckon csizu. CreneHs auccoranuiv. CUIbHBIE U ClIa0ble JIEKTP OJIUTHI.

Peakiiu noHHOTO 0OMeHa. Y ClI0BHS TP OTEKAHUS P €aKI[Mii HFOHHOTO 0OMEHa,
MOJIHBIE M COKpAaIllEHHbIE HOHHBIC YpaBHEHUS peakiuuil. CBONCTBA KHUCIOT,
OCHOBaHMM U coJied B CBETe IMPEICTaBICHUNM 00 3JIEKTPOJUTHUYECKON
nucconuanuy. KauecTBeHHbIE peaKiuy Ha MOHBL. [IloHATHE O TUIPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMIJIEHUE C MOJENISIMHU KPHUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — METAJUIOB M HEMETaJJIOB (rpadura W anmas’a), CI0XKHBIX BEIIECTB
(xJIopuaa HATp U ), UCCIIEIOBAHUE 3ABUCUMOCTH CKOP OCTH XUMUYECKOMN P aKINU
OT BO3JICUCTBUS Pa3IMYHBIX (PAKTOPOB, MCCICIOBAHUE DIIEKTP OMPOBOJTHOCTH
pacTBOpOB BEIIECTB, IMPOIECCA JAUCCOUMAIMU KHUCIOT, IIEIOYEH U COJIeH
(BO3BMOXHO  WCMOJIb30BAHUE BHUACO MaT€pHUAJIOB), TMPOBEIACHUE OIBITOB,
WUTIOCTPUPYIONIUX MPU3HAKKA TMPOTEKaHUS PpeaKIuid HOHHOTO oOMeHa
(oOpa3oBaHMe oOcajJika, BBIJCICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBLHBIX P €AKIIMI
(ropeHue, p €aKIuu P a3JI0KEHHSI, COSTUHEHUS ), PaclOo3HaABaHNE HEOP TAaHUIECKUX
BCIIECTB C TMOMOIIbIO KAYECTBEHHBIX pEaKUM HAa HOHBI, pPEUICHUE
AKCIIEp UMEHTAJIbHBIX 3a]1a4.

HemeTaJljibl M X COeIHMHEHUSA

OOmass xapakTepucTuka rajoreHoB. OCOOEHHOCTU CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3NIECKUE CBOMCTBA TP OCTHIX
BCIIECTB — TaJloreHOB. XUMHYECKHME CBOWCTBA Ha IIpuUMepe XJjopa
(B3aMMOJICUCTBHE C METaJUIaMH, HEMETaJJlaMH, IIelo4aMu). XJIOP OBOJOPO/I.
ConsHas KUACIOTa, XMMUYECKUE CBOMCTBA, MOJyUYE€HHUE, MpUMeHeHue. JleicTBue
XJIOpa U XJIOPOBOJIOPOJa HAa OpraHW3M 4YenoBeka. BakHelue XJa0puabl U Ux
HaXO0XJCHHUE B IPUPOJE.

O6mas xapakTtepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTP OCHUS
aTOMOB, XapaKTepHbIe cTereHn okuciaeHus. CTpoeHrne n pU3NIECKUE CBOKWCTBA
TP OCTHIX BEIIIECTB — KUCIOP 0a ¥ CEP bl. AJIIIOTPOITHBIE MO IH(PUKAIINN KACIOPOoaa
1 cepbl. XUMHUECKHE CBOMCTBA cepbl. CepoBOIOPO, CTPOCHHE, (PU3UUCCKUEC U
XUMUYECKHe CBOMCTBA. OKCHIBI CEpbl KaK IMpEACTaBUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucimoTa, (U3WYECKHE W XHMHYECKHE CBoHcTBa (0Omme Kak
MPEACTaBUTENS Kiacca KHCIOT W crerudpuyueckne). XUMHUYECKHE P eaKInH,
JeXKAIHEe B OCHOBE IIPOMBIIIIEHHOTO CrHoco0a IMOIy4YeHUS CEPHOM KHUCIOTHI.
[IpumMenenue cep HOM KUCIOThI. COJIU Cep HOM KHCITOThI, KAUECTBEHHAS P €aKIUs Ha



cyibdar-uoH. HaxoxaeHue cepbl U €€ COCNMHEHUN B MPUpOJE. XHUMHUECKOE
3arps3HEHUE OKPYXAIIIEH Cpeabl COCAUHEHUSMU CEpbl (KUCIOTHBIE OXKIU,
3arp si3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro Mp e10TBP AlllCHUSI.

OO6uras xapakrepucTtuka 31eMeHTOB VA-rpyribl. OCOOEHHOCTH CTP OEHUs
aTOMOB, XapaKTEepHbIE CTEIICHU OKUCIEHHS. A30T, paclpOoCTpaHEHHE B IPUPO/IE,
dusnueckne 1 XUMHUYECKHe cBoiicTBa. KpyroBopor azora B npupoje. AMMHAK, €ro
du3nuecKkue 1 XUMHUYECKUE CBOMCTBA, TIOJIyUeHUE U ITp uMeHeHue. Coau aMMOHHS,
uXx (pu3nyecKkue u XMMUYECKHUE CBOICTBA, Ip MMeHeHne. KauecTBeHHas p eaKius Ha
MOHBI aMMOHUS. A30THasi KHUCIOTa, €€ MojydeHue, (PU3NUYecKe U XMUMHYECKUE
cBoiictBa (0OlIME KaK NPEACTaBUTENS Kilacca KHCIOT U cleuu(pUuUecKue).
Hcnonp30BaHle HUTPATOB M COJIEM aMMOHHUSI B KAayeCTBE MHHEPaJbHbBIX
yao0peHuii. XMMUYECKOe 3arpsi3HEHUE OKP Y KaroIel Cp €1bl COSTMHEHUSIMU a30Ta
(KMCITOTHBIE NOXIHW, 3arps3HEHHE BO31yxa, MouBbl U BoJ0EMOB). Docdop,
annotponHeie Monudukanuu Gochopa, Gusznyeckrne M XMMUYECKHUE CBOMCTBA.
Oxcun dhochopa (V) u pochopHas kucinora, GU3HMIeCKUe U XMMUICSCKHE CBOMCTBA,
nonydenue. Mcnonp3oBanue pochatoB B kKauecTBE MUHEP AJIbHBIX Y100p CHUIA.

O6uras xapakrtepuctuka 3neMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTP OCHUs
aTOMOB, XapakKTepHbIE CTENEHU OKUCIEHUS. YTIIepoJ, aJUIOTpOIMHbIE
Moau(pUKAIMK, PACOIPOCTpAHEHHWE B NpUpoOjE, (PU3MYECKUE U XUMUYECKUE
cBotictBa. AncopOmus. KpyrosopoT yriepoaa B npupojae. OKCuabl yriiepojaa, ux
busznueckue M XUMUYECKUE CBOWCTBA, JEWCTBUE HA JKUBBIE OpPTaHU3MBI,
MOJIy4eHHE U MPUMEHEHHE. DKOJIOTHUECKUE NP OOIeMbl, CBS3aHHBIE C OKCUAOM
yraepona (IV), rumore3a rino0adpbHOTO TOTEIUICHUS KIWMaTa, IapHUKOBBIN
s dekt. YrombHas KUca0Ta U €€ CoJTu, UX (PU3NUECKre U XMMUYECKHUE CBOMCTBA,
nojydyeHne u npumeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp30BaHue kapOOHATOB B OBITY, METULIMHE, TIP OMBIIIIIIEHHOCTH U CEIbCKOM
XO3SCTBE.

[TepBoHaYaNbHBIC MOHATHS 00 OP TAHUYECKUX BEIIECTBAX KAK O COCAMHEHUIX
yriepoa (MeTaH, 3TaH, 3TUJIEH, alleTUIIeH, 3TAHOJ, TJIUIEp UH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHHUKH YTJIEBOJOPOJAOB (yroyib, MPUPOAHBIA ra3, HedTh),
OPOIYKThl MX mepepaboTku (O€H3UH), UX POJIb B OBITY W TP OMBIIIIEHHOCTH.
[TonsaTHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX : )KUP aX, O€IKaxX, yriieBoax — U UX
poJiM B KH3HM YelOBeKa. MaTepHuanibHOE€ E€OUHCTBO OPTraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUMN.

Kpemnawuii, ero ¢u3mdeckne W XHMHYCECKHE CBOWCTBA, ITOJIy4YEHHE U
npumenenue. CoenuHeHuss KpemHus B mpupoje. OO6mue mpeacraBieHus 00
okcuae kpemuus (IV) u kpemHueBoil kucinore. CHIIMKaThl, UX UCMHOJIb30BAHUE B
OBITY, B NP OMBINIICHHOCTH. BaskHelIne CTp ONTeIbHBIE MaTep MAIbl: KEepaMuKa,



CTEKJIO, IIEeMEHT, OeTOH, kene300eToH. [IpoOsembl 0€30MacHOr0 UCIOIb30BAHUS
CTpOUTENBHBIX MATEPUATOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

H3ydeHrue 00pa3ioB HEOPTAHUIECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
TP OBEICHUE KAUECTBEHHBIX P €aKIIMI Ha XJIOP UJ1-MOHBI U HAOJII0ICHUE NP U3HAKOB
WX TPOTEKAHMsI, OMBITHI, OTpakaromue (PU3nUecKue U XUMUYECKHE CBOMCTBA
rajJoreHOB M WX COCIUHEHUN (BO3MOKHO HCIIOJb30BAaHHE BUJEOMATEpHANIOB),
O3HaKOMJIEHHME ¢ oOpa3naMu XJIOPHUJOB (TaJTOTe€HUJ0B), O3HAKOMJICHUE C
obpasmamMu cepbl U €€ coeAuHEHUs MM  (BO3MOXKHO  HCIOJIb30BaHHUE
BHJIEOMAaTEP UATIOB), HAOJIIO/IEHUE P O1iecca OOYTIMBaHUS caxapa Moj ACHCTBUEM
KOHIICHTPUPOBAHHOM CEpHOW KHUCIOTHI, H3YYECHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHOM Cep HOM KUCIOTHI, TIP OBEICHNE KaUeCTBEHHOM p €aKIuu Ha CyIbdaTt-
MOH W HAOJI0JICHHE TpU3HaKa €€ MpOTEeKaHWs, 03HAKOMJIEHHE C (PU3NUECKUMU
cBoiictBaMu azoTa, (ochopa M UX coeauHEHHI (BO3MOKHO HCIOJb30BaHUE
BHJIEOMAaTEP UAJTIOB), 00pa3amMu a30THLIX U (pochopHBIX ya00p eHUil, TOTyYeHueE,
coOupaHue, pacrno3HaBaHUEC U W3YUYCHHE CBOWCTB aMMHUaKa, IpOBEICHUE
Ka4eCTBEHHBIX PeaKIMil Ha HOH aMMOHUA U ¢ochaT-uoH U U3yUYEHHUE NP U3HAKOB
UX IIP OTEKAaHUs, B3AMMOICHCTBUE KOHLICHTP UPOBAHHOM a30THOM KUCIIOTBI C MEABIO
(BO3BMOXKHO  HWCIIOJB30BAaHUE  BHACOMATEPHATIOB), HM3YUYCHHE  MOJENei
KpUCTAJJIMYECKNX PEmIETOK anMmasza, rpaduta, ¢yiaepeHa, O3HAKOMIICHHE C
MPOIECCOM aJCOPOIMU PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTP OMCTBOM P OTUBOTA3a, MOJyUYeHUEe, COOMpaHue, paclio3HaBaHUE U U3yUYCHUE
CBOMCTB YTJICKMCIIOTO ra3a, MpOBEICHNE KaYECTBEHHBIX P EaKIIMi HAa Kap OOHAT U
CWJIMKAT-UOHBl W W3YYCHHUE TPU3HAKOB HUX TPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIHUEH CHIUKATHOM IIPOMBIIIEHHOCTH, PEIICHUE SKCIep UMEHTaIbHBIX
3ajay 1o reMe «BakHelnnine HeMeTaibl 1 UX COEIUHECHUI .

MeTaJjibl ¥ MX COeTUHEHUSI

OO01as xapakTepUCTUKa XUMHUYECKHX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH
UX mnonoxeHuda B llepuognueckon cucreme XuMHYECKuX syieMeHtoB I, U.
MenpaeneeBa u ctpoeHus atToMoB. CTpOeHHe MeTaJI0B. MeTaindeckast CBA3b U
MeTaJlIMdecKass  KpPHUCTAJUTMYECKass pemérka. ODIEeKTPOXUMUYECKHA P
HaIp sDKCHU MeTaJToB. PU3ndeckne U XUMUYECKUE CBOMCTBA MeTaioB. Oo0mue
cocoObl mosiyueHusi MerannoB. [loHSATHE O KOpPO3WM METAalaoB, OCHOBHBIC
COCOOBI 3alUThl UX OT Koppo3uu. CruiaBel (CTadb, YYyTyH, TIOpalOMUHUM,
OpoH3a) M UX MPUMEHEHHE B OBITY U TIP OMBIIIIJIECHHOCTH.

[Ilenounbie MeTaIIBL: MOJOXKEHUE B [lep MOqUIECKON CUCTEME XUMUYECKUX
anemenToB M. M. MenneneeBa, CTpoeHrne MX aTOMOB, HAXOXKJIEHUE B MIPUPOJIE.
@u3n4ecKue U1 XMMHUYECKHE CBOMCTBA (Ha mpuMepe HATpus U Kanusi). OKCUIbl U



TUAPOKCUAB HATpusi W Kanusa. [I[puMeHeHHe WIEN0YHBIX METAIJOB M HX
COCIMHECHHM.

[IlemouHO3EMENBHBIE METAJUIBI MAarHuid W KaJdblUMW: TMOJIOKEHUE B
[Tepuonnueckoit cucreme xumuiecknx snemeHToB . 1. MenneneeBa, ctpoeHue
MX aTOMOB, HAXOKJIEHUE B Mp Up ojic. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kaiblusg. BaxkHeillmue coenquHeHUs Kalblusg (OKCUJ, THUIAPOKCUI, COJIN).
XKéctkocTb BOABI U CIIOCOOBI €€ yCTpaHEHUS.

AnromuHuii: nonoxeHue B [lep noanyeckoit CuCTeMe XMMUY€CKUX DJIEMEHTOB
. . MeunneneeBa, crpoeHre atoma, HaX0XJIeHUE B npuponae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aJIFOMUHMSI. AM(OTEp HbIe CBOMCTBA OKCHA U THIP OKCHIA
AJTFOMUHUS.

Kene3o: nonoxenue B [lepruoanueckoid cCUCTEME XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOEHHUE aTtoma, HAaXOXJIeHHE B mnpupoje. duzndeckue u
XUMHUYECKUE CBOMCTBA ykene3a. OKCcuIbl, ruap okcuabl v costn xkenesa (I1) u xenesza
(IIT), ux cocTtaB, CBOKCTBA U MOJTyYECHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOOpas3liaMud METaJjJo0B M CIUIaBOB, HMX (DU3UYECKUMHU
CBOMCTBaMH, W3YUYECHHE pE3yJbTATOB KOPPO3UU METAIIOB (BO3MOYKHO
HCIOJIb30BaHUE BHUEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJIblIUsl W HATPHS C BOJOW (BO3MOXXHO HCMOJIb30BaHUE BUICOMATEpHANIOB),
HCCIIEIOBAHUE CBOWCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS KENE3a B KUCIOPOJIE
(BO3MOXHO  WCMOJIb30BAaHUE BUICOMATEPHUANIOB), MPHU3HAKOB IIPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MArHUs, KaJbIIUsl, aJIIOMUHUS, [IMHKA, Kele3a
(I) u xxene3a (III), menu (II), HabnrOEHUE U ONKMCAHKE TP OLIECCOB OKP AllTUBAHMUS
IIaMEHM HWOHAMHM HATpHs, Kalusd ¢ Kaiablusd (BO3MOXKHO HCIHOJIb30BaHUE
BHJICOMATEP UAJTIOB), UCCIIETOBAHUE aM(DOTEP HBIX CBOMCTB THAP OKCHIA AJTFOMUHHUS
Y TUJIp OKCU/JIA ITMHKA, P EIIEHUE SKCIIEp UMEHTAIbHBIX 33424 110 TeMe «BakHeunimne
METAJJIbl U UX COCIUHEHUSD).

XuUMHUS M OKPY:KAKOIIAs cpeaa

BemecrBa n Marepuasiibl B ITOBCEAHEBHOM KU3HU 4YeloOBeKa. bezomacHoe
MCIIOJIb30BaHNE BEIIECTB M XUMHYECKUX peakiuii B ObITy. [lepBas momotis nmpu
XAMHYECKUX 05KOTaX U OTPaBJICHUSX.

XHUMUYECKOE 3arpsI3HEHUE OKP Y KAIOIIEH cpebl (MpeaenbHast A0y CTUMAast
KOHIICHTp armsl BerecTs, Aajiee — [1JIK). Poixp Xxumuu B p ermeHnn sK0JI0T Y eCKUX
mpooem.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pasioB MaTepMajaoB (CTEKIIO, CIUIaBbl METAJIJIOB, MTOJUMEP HbIE
MaTep vajbl).

Mesxcnpeomemmnbnie ceasu



Peanuzanus MEXIpeaMEeTHbIX CBSI3€l NMpPU HM3YUYEHUH XUMHUH B 9 Kiacce
OCYUIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHSATHUH, TAK U TIOHATHUH, SABIISIONIUXCS CUCTEMHBIMU JJISI OT/ACIBHBIX P EIMETOB
€CTECTBEHHO--HAYUHOTO IIUKJIA.

OO6mue ecTecTBEHHO-HAyYHBIC MOHATHS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CUHTE3, KiaccuPUKaIMsi, NEePHOIUIHOCTh, HAOII0/ICHUE,
DKCIEPHUMEHT, MOJEIHUPOBAHUE, HU3MEpEHHE, MOJEIb, SBICHHE, MapHUKOBBIN
s deKT, TEXHOTOT U, MaTEP UaTbI.

®dwuszuka: Matepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOTBI, PaJAMOAKTHBHOCTh, MOJIEKYJIa, DJIEKTPUYECKHU 3apsij, IMpOBOIHUKH,
MOJTYTIPOBOJHUKY, JUAIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TelO, OO0BEM,
arperaTHoe COCTOSTHUE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KP UCTAJLTUYECKAs]
pemérka, criaBbl, (U3UYECKHE BEIMYUHBI, SIUHUIBI U3MEP EHHsI, KOCMHYECKOEe
P OCTPAHCTBO, IJIAHETHI, 3BE3 /b1, COTHIIE.

buonorusi: ¢oTtocunTe3, ApixaHue, 6uocdepa, F3KOCUCTEMA, MUHEP ATbHbIE
ya00p €HHsI, MUKD 03JIEMEHTHI, MaKp 03JIEMEHTHI, TUTATENIbHBIC BEIIECTBA.

['eorpadus: atMmochepa, ruapochepa, MHUHEpaNIbl, TOPHBIC IOPOIBI,
M0JIE3HBIC UCKOTIaeMBbIE, TOTUTMBO, BOJIHBIE PECYPCHI.



HJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIbTATHBI

JIM9HOCTHBIE pe3yJabTaThl OCBOCHHS MPOTPAaMMbl OCHOBHOTO OOIIETro
00pa3oBaHUSA JOCTUTAIOTCSI B XOJ¢ OOy4YEHUS XMMHUHM B CIMHCTBE y4EeOHOU H
BOCIIUTATEITHLHOM ACATEIIHHOCTH B COOTBETCTBUH C TP aAUIIMOHHBIMH P OCCHICKUMHU
COIMOKYJBTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMU B
oOmIecTBe MpaBWIAMH W HOPMaMH TOBEACHUS W CHOCOOCTBYIOT TpoIeccam
CaMOIIO3HAHUS, CAMOP a3BUTHUS M COIMATIA3AINHA 00y YaIOIUXCAI.

JImyHOCTHBIE  pe3ydbTaThl  OTPAXXAalOT TOTOBHOCTh  OOYYarOIIHUXCS
PYKOBOJICTBOBAaTbCS CHUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAIUUA U
pacuIup eHre OTbITa JesITETFHOCTH Ha e€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOTO BOCIUTAHMS:

[IEHHOCTHOT'O OTHOIIIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOP UIECKOMY
¥ HayYHOMY HACIEAHWI0, TOHUMAHUS 3HAYCHHUS XUMHYECKOW HAYKH B KHU3HU
COBPEMEHHOTO OO0IIecTBa, CIOCOOHOCTH BIaJIETh 1IO0CTOBEP HOM MH(pOpMaLuei o
MEepPEOBBIX OCTHKECHUSIX U OTKPBITUSIX MHUPOBON M OTEUECTBEHHOW XHWMUH,
3aMHTEP €COBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTpOiicTBE MUpa U 00111eCTBa;

2) rpaaaHCKOTO0 BOCTIMTAHNS:

NpPEACTAaBICHUSI O COLMAJbHBIX HOpMax W NpaBWiaX MEXJIMYHOCTHBIX
OTHOIICHUN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, y4eOHO-HCCIe0BAaTENbCKON, TBOPYECKOW U JAPYTHX  BHIAX
NeSITETbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM IESTETbHOCTH MpPU
BBITIOJIHEHUH Y4YeOHBIX, IMO3HABATEIbHBIX 3a/1a4, BBIMIOJHEHUH XUMUYECKUX
IKCIEP UMEHTOB, CO3/1aHIH YUEOHBIX IP OEKTOB, CTP EMJICHUS K B3aUMOTIOHUMAaHHUIO
U B3aUMOIIOMOIIM B TMPOIECCE OSTOM YueOHOW MNeATeNbHOCTH, TOTOBHOCTU
OIICHUBATh CBOE TMOBEAEHHE M TIOCTYNKH CBOMX TOBapHINEH C MO3UIUU
HP aBCTBEHHBIX U MPABOBBIX HOPM € yUETOM OCO3HAHUS MOCEACTBUN MOCTYTIKOB;

3) HIEeHHOCTH HAYYHOT O MO3HAHUS!

MUP OBO33p EHUECKUE MPEACTABICHUS O BEIIECTBE U XMMHUYECKOU peakiu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBISIOIINE
OCHOBY JJI TOHUMAaHHUsI CYyIIIHOCTH HaYYHOU Kap THHBI MHUpa, TP €ACTaBJICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS NPUPOJbI, B3aUMOCBS3SIX YeIOBEKa C
P UPOJIHOM Cpeloi, O pOJIM XUMUHU B TTIO3HAHUU ATUX 3aKOHOMEP HOCTEH;

MO3HaBaTeNbHbIE MOTUBBI, HATIP ABJICHHBIC HA MOJIyYE€HUE HOBBIX 3HAHUU TIO
XUMHH, HEOOXOAUMBIC I OOBSICHEHUSI HAOIIOAAEMBIX IMPOIIECCOB W SIBJICHUH,
MO3HABATENbHON, MHPOPMAIMOHHON M YUTATEIBCKON KYJBTYpPHI, B TOM YHUCIIE
HABBIKOB CaMOCTOATENHHOW pPaboOThl ¢ yYEOHBIMH TEKCTaMH, CIPaBOYHOUN



JUTEPATypOM, MOCTYNHBIMH TEXHUYCCKUMH CpEACTBAaMU HWH(GOPMAITMOHHBIX
TEXHOJIOTHi;

WHTEpEC K OOYYEHHWIO M IO3HAHHWIO, JTI0003HATEIHHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K €caMOOOpa30BaHUIO, MPOEKTHOW U  HCCIEN0BATEIbCKON
NeSTEIIbHOCTH, K OCO3HAHHOMY BBIOODPY HAIlpaBJICHHOCTH M YPOBHsI 0OYUYEHUS B
JTAJIbHEUIIIEM;

4) hopMHPOBaAHUS KYJbTYPHI 3I0POBbA:

OCO3HAaHHME IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM HA 3JI0POBBIA 00pa3 >KU3HHU, OCO3HAHME MOCIEACTBUNA U
HETP USATHE BP €THBIX TP UBBIYEK (YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, Kyp CHHS ),
HEOOXOJUMOCTH COOJIIOACHUST MpaBui O€30MacCHOCTU TMpPH OOpaIleHuu ¢
XUMUYECKUMU BEIIECTBAMU B OBITY M peabHOU KU3HM,

5) TpyA0BOI0 BOCIIUTAHUS:

UHTEP €C K NP aKTUIECKOMY N3YUEHUIO Ip opeccuii U Tpy1a p a3IMaHOro poa,
yBa)XXCHHE K TPYIy M pe3yJibTaTaM TPYIOBOU JCATCIHBHOCTH, B TOM YHCJIC Ha
OCHOBE MPHUMCHEHHS IMPEIMETHBIX 3HAHWUH 10 XWUMHH, OCO3HAHHBIA BBIOOP
WHIUBUY aJIbHOH TP aCKTOPHUH ITP OJ0JIKEHHUS 00pa30BaHUS ¢ YIETOM JIMUHO CTHBIX
MHTEP ECOB U CIIOCOOHOCTH K XMUMHUH, OOIIECTBEHHBIX UHTEPECOB U MOTP €OHOCTEH,
YCIEITHOU TP 0PeCCHOHATBHOM IEATETLHOCTH M Pa3BUTHSA HEOOX OTUMBIX YMEHUH,
TOTOBHOCTb a/IaNITHP OBAThCS B TP 0(pecCHOHATBLHOM cpene;

6) 9KOJIOrHYeCKOT0 BOCITUTAHUS:

IKOJIOTUYECKH IIeTIeCO00pa3HOe OTHOIICHUE K MPUPOJAE KaK HUCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHHE IIEHHOCTH 3JI0p OBOTO U
Oe3omacHoro oOpasza >KH3HH, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
GU3NIECKOMY ¥ TICHXHYECKOMY 37I0POBBIO, OCO3HAHHE IICHHOCTU COOJIIOICHUSI
p aBUJT 0€301TaCHOTO MOBEICHUS TP U pad0Te C BENIECTBAMH, & TAKKE B CHUTyalUsX,
YTPOKAIONIUX 3]]0P OBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TP MIMEHSATH 3HAHUS, MOJTy9aeMble TIPH U3YUCHUN XUMUH, JIIS
pelIeHus 3a/1a4, CBSI3aHHBIX C OKP Y KAFOLIEH TP UPOTHOU CP €10M, JIJIS TIOBBIIIIEHUS
YPOBHSI DKOJOTHUECKOW KyJIbTyphbl, OCO3HAHHUS TIJ100aJbHOrO Xapakrepa
AKOJIOTHYECKHX MPOOJeM U MyTeH MX peIICHHs MOCPEACTBOM METOJIOB XHUMUH,
HKOJIOTHYECKOTO MBITIIJICHUS, YMEHUS P YKOBOJCTBOBATHCSI UM B ITO3HABATENbHOM,
KOMMYHHMKATUBHOW W COLIMAJIbHOM TP aKTHUKE.

METAINIPEAMETHDBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX PE3yJIbTATOB BBIACISIIOT 3HAYUMBIC JJIS
dbopMUpPOBaHUS MHUPOBO33PEHHUS OOIICHAyYHbIE TOHATHSA (3aKOH, TEOpHS,
TP MHIIUIIL, TUTIOTE3a, (PaKT, CUCTEMa, TP OLIECC, IKCIIEP UMEHT U APYTOE.), KOTOPbIE
WCTOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEAMETaxX W MO3BOJISIOT Ha
OCHOBE 3HAHUW M3 3TUX MpPEIMETOB POPMHUPOBATH MPEACTABICHNE O IETOCTHOM



Hay4YHOM Kap THHE MUpP a, U YHUBEP CAJIbHbIC YUeOHbIE 1eMCTBUA (ITI03HABATEIbHBIE,
KOMMYHUKATUBHBIC, PETrYJSITUBHBIE), KOTOphIE OOecreunBaroT (opMupOBaHHE
TOTOBHOCTU K CaMOCTOSITEIbHOMY ILJIAaHUPOBAHUIO U OCYIIECTBICHUIO YUE€OHOM
JEATEIbHOCTH.

IHo3HaBaTe/bHBIE yHHBEPCAJIbHbIC Y4e0HbIE 1eiCTBUS

ba3oBble 1oruveckue AeMCTBUA:

YMEHHSI MCIOJB30BaTh MPHUEMBI JIOTMYECKOTO MBIIUIEHUS NPHU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICI XMMHUUYECKUX MOHATHH (BBLACIATh UX XapaKTepHbIe
NpU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMHU HNOHITHIMU), UCIIOJIb30BAThH
NOHATUS 1151 00bSICHEHUSI OTJIENbHBIX ()AKTOB U SIBJIEHUM, BBIOMPATh OCHOBAHUS U
KpUTEPUHU JJIsS KIACCU(PUKALMA XUMUYECKUX BEIIECTB U XUMHUUYECKUX PEaKLUH,
yCTaHABIMBATh IPUYUHHO-CIEACTBEHHbBIE CBA3U MEXIY OOBEKTaMH U3YUEHUS,
CTP OUTb JIOTUYECKUE paCCy X ACHUS (MHIYKTUBHbIE, 1ENYKTUBHbBIC, [10 AHAJIOTHUN),
JIeNaTh BBIBOJIBI U 3AKIFOUEHUS;

yMEHUE TNPUMEHSATh B MpOIEcce IMO3HAHUSA NOHATHS (IpeaMETHbIE HU
MeETaIp eIMETHbIE), CAMBOJIMUECKHE (3HAKOBBIE) MOJIEIIH, UCIIOIb3yEMbIC B XUMUH,
1p €00pa3zoBbIBaTh LIUPOKO P UMEHSIEMbIE B XUMHUU MO/I€IbHbIE TP €JICTABICHUS —
XAMHYECKHI 3HAK (CHMMBOJI dJIeMEHTa), XuMu4eckas ¢opmyia W ypaBHEHHE
XUMHUYECKOU p eaKIny — NP U p eHICHUH Y4eOHO-TI0O3HABATENbHBIX 3a/la4, C yUETOM
ATUX MOJENIBHBIX MNP EACTABICHUIN BBISBIISTh U XapaKTepU30BaTh CYILLIECTBEHHbIE
P U3HAKHU U3Y4YAEMBIX O0bEKTOB — XMMHUUECKHUX BEIIECTB U XUMUUYECKUX P EaKIIHM,
BBISIBJISITh  OOI[ME 3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3U W

P OTUBOP UM B U3y9YaeMbIX TP OIIECCaxX M SIBJICHUSX.
ba3oBble uccienoBarTe/ibCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh TOCTABJICHHBIC BOMPOCH B KaueCTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKE B KAayeCTBE OCHOBBI IS (DOPMHUPOBAHUSA THIIOTE3BI II0
P OBEpKE NP aBHIBHOCTH BBICKA3bIBACMBIX CYKICHHIA,

NpHOOpETEHNE OTBITA IO IIAHWPOBAHHMIO, OPTAaHHW3AIMHA M IIP OBEICHHUIO
YYCHHYECKMX OKCIEPUMEHTOB, yMEHHE HAOII0JaTh 3a XOJ0M Ipolecca,
CaMOCTOSTEIBHO MP OTHO3UPOBATH €0 P e3yNbTaT, GOPMYIUPOBATH 000OIIECHUS
BBIBO/IBI T10 P €3yJIBTaTaM Ip OBEIEHHOTO OIIBITA, UCCIICAOBAHMS, COCTABIISATh OTUET
0 TIpOoJIeNTaHHOM paboTe.

Pa6ora ¢ undpopmanmeii:

yMEHHE BBIOMpaTh, aHAJHW3UPOBATH W HHTEPIIPETUPOBATH WHOOPMAIHIO
Pa3IMYHBIX BUIOB U POP M P €ICTABIICHUS, TTOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4YHO-TIOMYJIIPHASI JTUTEpaTypa XUMHUYECKOT'O COJICpPIKaHUsS, CIPaBOYHBIC
nocobusi, pecypcsl MHTEpHETa), KPUTUYCCKH OICHUBATH IPOTHBOPCUHUBYIO H
HEI0CTOBEP HYIO HH(POP MAITHIO;



YMEHUE NPUMEHATh Pa3JIUYHbIE METOJIbl U 3alPOChl IPU MOUCKE U 0TOOpE
MH(POpPMaMU M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [JI BBIIOJHEHHS
y4€OHBIX U MO3HABATENIBHBIX 3a/1a4 ONPEAEIEHHOTO TUIIA, P UIOOP ETEHUE OIbITA B
00JIaCTM UCHOJIb30BaHUs WH(POPMATUOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpOU aKTUBHOTO UCIIOJIb30BAHUS P A3JIMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOUPATh ONTUMAJIbHYIO (POPMY P €CTaBICHUS MH(OPMALUU U
WUIIOCTPUPOBATh pPEIIaeMble 3aJa4d HECIO0XKHBIMM CXEMaMH, THarpaMMaMu,
apyrumu popmamu rpauku 1 UX KOMOMHALUSAMU;

YMEHUE HCIONb30BaTh M aHAJIM3UPOBATh B Mpolecce Yy4eOHOU H
UCCIIEI0BATENbCKOM e TEIbHOCTA MH(OPMALIMIO O BIMSIHUM P OMBIIIIEHHOCTH,
CENIbCKOTO XO34ICTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYXKalolleld IpUpOoaHOU
Cpe/bl.

KoMMyHUKaTHBHBIEC YyHHBEPCAJIbHBIE Y4eOHbIe 1eHCTBUA:

yMEHUsl 3a/laBaTh BOMNpOCHl (B Xxoje auajiora u (Wiu) AUCKYCCHU) IO
CyllecTBy oOcyxaaeMod TeMbl, (GOpMYyJIUPOBATb CBOU I EIJIO0KCHUS
OTHOCHUTEJIbHO BBITIOJIHEHUS NP €AJI0KEHHOM 3a7jauu;

YMEHUSl MPEACTaBISATh MOJYyYEHHbIE PpPe3YyJIbTaThl  IO3HABATENbHOM
NESTEIbHOCTY B YCTHBIX UM THCbMEHHBIX TEKCTax; JeJaTh Ipe3EHTAILUI0
P E3yJBTAaTOB BHIMOJHEHUSI XUMUYECKOTO SKCIEp UMEHTA (JJa0OpaTOPHOTO OIBITA,
J1a00paTopHO pabOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHUS y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIbHOW M  HUCCIEAOBATEIbCKOM  JESITETbHOCTH TMPH  PEIICHUU
BO3HUKAIONIUX MPOOJIEM Ha OCHOBE ydéra OOLIMX MHTEPECOB U COTJIACOBAHMS
no3uimii (00cyxkaeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOP TUHALIMS
COBMECTHBIX JICCTBHM, ONPEHCICHUE KPUTEPUEB IO OIEHKE KayecTBa
BBITIOJITHEHHOM paOOTHI U Ip yTHE).

PerynsiTuBHbIE yHHBepPcaJabHbIE YUeOHbIE AelCTBUS:

YMEHHE CaMOCTOSITENIbHO OMpPENENsTh LU ACITeNbHOCTH, TUIAaHUPOBATh,
OCYILECTBISATh, KOHTP OJUPOBATh U MPHU HEOOXOIUMOCTH KOPP EKTUP OBATh CBOIO
JeATeIbHOCTD, BEIOMp aTh HanboJiee 3pPeKTUBHBIC CTOCOOBI P eIIeHNS YICOHBIX H
MO3HABATEIbHBIX 3aJa4, CAMOCTOSITEILHO COCTaBJISITh WU KOPPEKTHPOBAThH
NP €UTOKEHHBIN  AJITOPUTM JCHUCTBUMA MPU BBINOJHEHUM 3aJaHUA C YYETOM
MOJTy4YeHHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX W PeEaKIHsIX,
OIICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIETU, YMEHHUE
WCTOJIb30BaTh ¥ aHATU3UP OBaTh KOHTEKCTHI, TP €/iJlaraeMble B YCIOBUHU 3aJaHUIA.

MHNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pe3yAbTaTOB 1O OCBOCHUIO OO0S3aTETBHOTO
COJICp KaHMs, yCTAaHOBJIICHHOTO MaHHOW (emepanpHON paboyel mporpamMmoi,
BBIJICNISIIOT: OCBOEHHBIC O0YYAIOIIMMUCS HAy4YHBbIC 3HAHWS, YMEHHUS M CIIOCOOBI



JNecTBUM, crnenuduyecKkue s NOpeaMeTHOW obsiactu  «XUMHS», BHJIbI
JEATeIbHOCTY TI0 TOJYYEHHIO HOBOTO 3HAHUS, €ro HWHTEpIIpETaluHy,
npeoOpa30BaHUIO U TP UMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIMsIX.

K konity oOyueHus B 8 KJ1acce mp eIMETHbBIE P €3yJIbTaThl HA 0a30BOM YP OBHE

JIOJI’)KHBI OTpaXaTh CPOP MUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

e PAaCKpbHIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX MOHSITHI: aTOM, MOJIEKYyJa,
XUMHYECKUM 3JIEMEHT, MPOCTOE BEUIECTBO, CIOYKHOE BELIECTBO, CMECH
(oIHOp O/THAs ¥ HEOTHOP O/IHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca,
MaccoBas J10JIsl XUMUYECKOTO0 3JIEMEHTA B COSIMHEHUH, MOJISIP HBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPHULATENBHOCTb, CTENEHb
OKUCJICHUSI, XUMHUUYECKasl peakius, KiacCUhUKAIUs pPEaKIuid: peaKiuu
COCIUHEHUSI, PEAKIMU PA3JI0KEHHUS, PEAKIMU 3aMEIICHUs, P EaKIUU
oOMeHa, K30~ ¥ SHI0TEP MUUECKUE P EeaKIUu, TeII0BOM 3 ekt p eakuumu,
AIpO aToMa, DJIEKTPOHHBIA CIOW aToMma, aTOMHAsi OpOuTaldb, pajauyc
aToMa, XUMUYECKas CBSA3b, MOJISIPHAS U HEMOJISIPHAsI KOBAJICHTHAS CBS3b,
WOHHAs CBS3b, MOH, KATUOH, aHUOH, paCTBOP, MAaccoBasi JOJIsI BELIECTBA
(mporieHTHAsI KOHIIGHTPallysi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMUYECKUX TOHATUUA U
MIPUMEHSTh 3TU MMOHSITHUS MPU ONMCAHUH BEIIECTB U UX TP EBPAll[CHU;

e HCIOJBb30BAaTh XHUMHYECKYIO CHMBOJIMKY [JIsI COCTaBjieHUs GopMy
BEIIECTB U YPABHEHUN XUMUYECKUX P CAKIIUM;

e OMNpEACNIATh BAJICHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHECHUSX,
CTCIICHb  OKHCJICGHUS  DJIEMEHTOB B  OWHApPHBIX  COCIUHEHUSX,
P MHA/IJIEKHOCTh BEILIECTB K OMpPENENEHHOMY KIIACCy COEAWHEHUM I10
dbopmynaMm, BHUA XUMHUYECKOW CBA3W (KOBaJGHTHAass M WOHHAs) B
HEOPTAHUYECKUX COCIMHEHUSX;

e packpwiBaTh cMmbich Ilepuognueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPHUPOBATh IMOHHMAaHWE MEPHUOJUYECKON 3aBUCHMOCTUA CBOWCTB
XMMHYECKHX 3JIEMEHTOB OT UX MOJoKeHus B [lepuonnyueckoil cucreme,
3aKOHOB COXPAaHEHUsI MACChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHA ABOrazipo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmmuHyro (opmy [lepuonmueckoit
CUCTEMbl XHWMHYECKMX OJJIEMEHTOB: pa3jinyaTh MOHATUSA «TJIaBHAs
nmoarpymma (A-rpynma)» u «nodounas moarpymma (b-rpynma)», maneie u
OOJIBIIIUE TIEPUOJIbI, COOTHOCHTH OO0O3HAYEHHs, KOTOPHIE HUMEIOTCS B
tabnune «llepumogndeckas cucremMa XuMHuUeckux »djeMmeHTtoB J[. U.
MeHnneneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XMMHYECKHX 2JIEMEHTOB (COCTaB U 3ap iy s1/ipa, 00IIee YUCITO IEKTP OHOB
U pachpeaeneHre uX Mo 3JIeKTP OHHBIM CI0SIM);

KJ1accu(UIMPOBaTh XMUMHUECKHUE dJIEMEHTHI, HEOpTaHUYECKUE BEISCTBA,
XUMUYECKUE PeaKIuu (10 YKMCIYy U COCTaBY YYacTBYIOIIHMX B PeEaKIUU
BEIIECTB, MO TEILI0OBOMY 3 deKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIINE XMMUYECKHE CBOMCTBA BEIIECTB
Pa3IMIHBIX KJIACCOB, IIOITBEPKAasl OTIMCAHKE TP IMEPaMU MOJIEKY JISIPHBIX
ypaBHEHUH COOTBETCTBYIONIUX XUMUIECKUX P CAKITHIA,

IP OTHO3HUPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOJKHOCTH TMPOTEKAHUS XUMHUYECKUX TIpEBpalleHUN B
Pa3JIMYHBIX YCIOBHUAX;

BBIYUCIIATE OTHOCHTEIBHYIO MOJICKYJISIPHYI0O MW MOJIIPHYEO Macchl
BEIIIECTB, MAaCCOBYIO JIOJIIO XHMHYECKOTO JjeMeHTa 1o dopmyie
COCIMHEHMSI, MaCCOBYO JIOJTIO BEIIIECTBA B PACTBOPE, P OBOAUTH PaCUETHI
10 yp aBHEHUIO XUMUYIECKOH P CaKITHH,

P IMECHSATHh OCHOBHBIC OTICp AlIUH MBICITUTCIILHOU JEATETLHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEeMAaTH3aIuIo, KilacCU(pUKAIIUIO,
BBISIBJICHHE TP MIUHHO--CJICACTBCHHBIX CBS3€H — JUISI U3YYCHHUS CBOWCTB
BCIIECTB M XHMHUYCCKHX PCaKIWH, eCTECTBEHHO-HAyYHBIC METOIbI
MO3HAHMSI — HaOJIIOJIeHNe, W3MEpEHHE, MOJEIUPOBaHUE, AKCIICP UMEHT
(peanbHBIN U MBICIICHHBIN);

CIeN0BaTh  IpPaBWIaM  MOJb30BAHUS XUMHYECKOM TIOCYJAOW W
nabopaTOpHBIM OOOPYIOBAaHHEM, a TakXKe NpaBuUjiaM OOpaIeHus ¢
BCIIIECTBAMHA B COOTBETCTBHM C MHCTPYKIUSMH 110 BBITIOJHCHHUIO
7a00paTOPHBIX XWMHYECKHUX OIBITOB IO ITOJYYCHHIO W COOHpPaHHUIO
razo00pa3HbIX BeEIIeCTB (BOJAOPOJA MU KHUCIOPOJA), MPHUTOTOBICHUIO
PacTBOPOB C OIP €ICIIEHHON MACCOBOM JI0JIEH PACTBOP EHHOT'O BEILIECTBA,
IUIAHUPOBaTh W MPOBOJAUTH  XHMHUYECKHE  OKCIEPHUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIET0YEH U KUCIOT C TOMOIIBIO MHIUKATOP OB
(;raxkmyc, ¢eHonbTamenH, METUIOPAHK U P yTHE).

K xon1ty oOydenus B 9 KJiacce mp eIMETHBIC P €3yJIbTaThl HA 0a30BOM Y OBHE
JOJKHBI OTpaxaTh ¢(HOPMHUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHHIMA:

PaCKpBIBaTh CMBICII OCHOBHBIX XHMHYECKMX TOHSATHH: XUMUYECKUN
DJIEMEHT, aTOM, MOJIEKyJia, MOH, KaTHOH, aHHOH, NMPOCTOE BEIIECCTBO,
CJI0YKHOE€ BEIIECTBO, BAJICHTHOCTB, JJIEKTPOOTPHIATEILHOCTh, CTCIICHb
OKHUCIICHUS, XUMUYECKas peaKIus, XUMHUECKast CBSI3b, TEIIOBOM (e
peaKkIy, MOJIb, MOJSAPHBIA 00BEM, pPacTBOp,  SJIEKTP OJUTHI,
HEDJICKTP OJTUTHI, AJICKTP OJIUTUYCCKAS] JTUCCOIHAIMS, PEaKIMH UOHHOTO
oOMeHa, KaTalm3aTop, XHMHYECKOE paBHOBECHE, OOpaThuMbie U



HEOOpaTUMBbIE PEaKIMK, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC P EaKIUy,
OKUCIIUTENb,  BOCCTAHOBUTEIb, OKUCIECHWE U  BOCCTAHOBIICHHE,
aJIo0Tponus, aMpOTepHOCTh, XUMHUYECKasl CBSI3b (KOBaJCHTHAs, HOHHAS,
MeTaJTU4ecKas), KpHUCTaJIMdecKas pemérka, KOPpO3Us METaJIoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peEaKIuu, MPEAesbHO JOMyCTUMas
koHueHrpauus [1/IK Bemecrsa;

WLTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHUMHUYECKHUX TOHSATHUH U
NP UIMEHSATH 3TU MTOHSATHS MPH OTIMCAHUH BEIIECTB 1 UX TP €Bp all[CHUH;
UCMOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJIsi COCTaBlieHUA (HopMyll
BEIIECTB M Yp aBHCHHI XUMHYCCKUX P CaKITUH;

OTIP €/IETIATh BAJIGHTHOCTh U CTETIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSX Pa3JUYHOTO COCTaBa, NPHUHAIJIEKHOCTh BEIIECTB K
OnpeAeEHHOMY KJIacCy COEIMHEHUH Mo (popMmyiam, BHJI XUMUYECKOUN
CBs3U (KOBaJGHTHAs, WOHHAs, METaJIMYecKasi) B HEOPTaHUYECKHUX
COCIMHEHMSIX, 3aP S]] MIOHA TI0 XUMUYECKOU popMyJie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPaxX HEOPTAHUYECKUX COCAUHEHUHN, TUIT KP UCTATIIINYECKOU
pEmIETKH KOHKP €THOT'O BEIIECTBA;

packpbiBath cMmbich llepuoanueckoro 3akona Jl. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHHUE: OMNHUCHIBATH MU XapaKTepHU30BaTh
tabnuunyto Gopmy Ilepronuueckoit CUCTEMBbI XUMUYECKUX DJIEMEHTOB:
pasnuyaTh MOHATHUS «TJIaBHas moArpymnna (A-rpymnma)» U «rmnoOoyHas
noarpynna (b-rpymnma)», manbie W OOJBIIHME MEPUOIbI, COOTHOCHUTH
0003HauCHUsA, KOTOpPbIE HUMEIOTCS B TEPUOAMYECKON Tabuuie, ¢
YUCIOBBIMM ~ XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB  XHWMHYECKHX
AJIEeMEHTOB (COCTaB M 3apsia sAapa, oOIIee YHCIO JJIEKTPOHOB U
pacrpeneyneHue WX TI0 D3JEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB M MX COCIMHCHHUI B
p e71e1aX MaJIbIX MIEP MOI0B U TJIABHBIX MOATP VI C YYETOM CTP OCHUS UX
aTOMOB;

KJlaccu(UIMPOBaTh XUMHUECKUE DJIEMEHTHI, HEOPTAHUYECKUE BEIIECTBA,
XUMHAYECKHE Peakiuu (10 YUCITY M COCTaBy YYAaCTBYIOIIUX B PEaKIIMH
BEIIECTB, TIO0 TEIJIOBOMY 3(PQEKTy, MO0 U3MEHEHHUIO CTENeHEeH OKHUCIICHUS
XAMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIMME W CHCHU(PUICCKUE XUMHICCKUE
CBOMCTBAa TIPOCTHIX U CIOHBIX BEIIECTB, TMOJITBEPKIasi OIMHMCAHUE
npUMepaMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHUU COOTBETCTBYIOLIUX
XUMHUYECKHUX P ECAKIINM;

COCTaBIISITh YPaBHEHUS OJEKTPOJUTHYECKON TUCCOIMAIMN KHCIIOT,
IIEJI0OYEH U COJIEU, TIOJTHBIE U COKP AIEHHBIC Y ABHEHUS P €aKIIUA HOHHOTO



oOMeHa, YypaBHCHHMS peaKIWid, MOATBEPKIAIIMMNX CYIECTBOBAHHE
TCHETUYECKOM CBSI3M MEXK]Yy BEIIECTBAMHM Pa3TUIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIHTEITHLHO-BOCCTAHOBUTEIBHBIX P EaKIUi
MOCP €7ICTBOM COCTAaBJICHUS JIEKTP OHHOTO OajlaHca 3THUX P EaKIUi;
MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTpOCHUS,
BO3MOXHOCTH TPOTEKAHUS XWMHUYECKUX TpEBpalleHUN B Pa3IMUHBIX
YCIIOBUSAX;

BBIYUCIIATE OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJSPHYIO Macchl
BCIIIECTB, MAaCCOBYIO JIOJIIO XHMHUYECKOTO0 »JJeMeHTa 10 ¢dopmylie
COCIMHEHUS, MAaCCOBYIO JI0JTIO BEIIECTBA B PACTBOPE, P OBOIUTH PaCUETHI
10 yp aBHEHUIO XUMUYIECKOH P CaKITIH;

coOyoaTh ~ MpaBuUjia  MOJIb30BAHUS ~ XMUMHUYECKOW TMOCYyJI0d U
nabopaTopHbBIM OO0OpyJOBaHMEM, a TakKke NpaBWiIa OOpalIeHHUS C
BEIIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSMH 110 BBITIOJHEHHUIO
7a00paTOPHBIX XWMHYECKHUX OIBITOB IO TIOJYYCHHIO W COOHpPaHHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa M YTIICKHUCIOTO ras3a);

NMPOBOJUTh  PEAKIUH, IOATBEPIKIAIOIINE KAYSCTBEHHBI  COCTaB
Pa3JIMIHBIX BEIIECTB: pPaCIO3HABATh ONBITHBIM Iy TEM XJIOPHI-, Op OMU/I-,
uoaua-, kapoounart-, Qocdar-, cunukar-, cyabdar-, TUIPOKCHI-UOHBI,
KaTHOHBI aMMOHHUS M MOHBI M3YYEHHBIX METAJIJIOB, NP UCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HEOPTaHWUUECKHUX BEIICCTB;

P IMEHSATHh OCHOBHBIC OTIEp alIUH MBICITUTCIILHOU JIeATEIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, O0O0OOIICHHE, CHCTEeMaTH3allii0, BBHISIBICHUE
TP MIMHHO-CIICJICTBEHHBIX CBSI3€H — JUISI M3YYCHHSI CBOWCTB BEIICCTB M
XUMUYECKUX peaKIMi, eCTECTBEHHO-HAayYHbIC METOAbI IO3HAHHUS —
HaOJII0JICHNEe, W3MEpCHHUE, MOJICITMP OBaHHUE, SKCIEp UMEHT (peadbHBIA U
MBICJICHHBIM).



TEMATHUYECKOE IIVTAHUPOBAHUE

8 KVIIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pasienoB 1 DJIeKTpOHHBbIE (H(PPOBbIE)
KoHTpoJbHbIEe IpakTuyeckue
n/n TeM IPOrpaMMBbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XHMHYECKHE MTOHATHSA
Xumusa — BaykHas 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [JOK

' MPAKTUYECKON ACSITEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIoBeEKa

12 BemecTBa u xuMuueckue 15 1 bu6mnoreka [JOK

' peaKiuu https://m.edsoo.ru/7f41837c

Wroro mo pasnery 20

Pa3nen 2. BaxkHelillne nNpeacTaBUTETH HEOPTaHNYECKHUX BelIEeCTB
51 Boznyx. Kucnopon. [Tonsitue 6 bu6mmotexa [JOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
29 Bopnopon.ITonstue o kucinorax 3 1 bu6mmotexa [JOK

' U COJISIX https://m.edsoo.ru/7f41837¢
53 Bopa. PactBopsl. [Tonstue 06 5 1 1 bubnmnoreka LIOK

' OCHOBAHHUIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 1 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COEIUHEHUMN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paznen 3. llepuoauueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3jiemeHToB Jl. U. MenneneeBa. CTpoeHue aToMOB.
Xumuuyeckas cBsi3b. OKHCIMTEIbHO-BOCCTAHOBHUTE/IbHbIE PEaKIUH



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepnoanueckuii 3aK0H U

31 [Tepuoanueckas cucrema 7 bubnmnoreka [IOK
XUMHYECKUX demMeHToB 1. U. https://m.edso0.ru/7f41837c
Mennene-esa. CTpoeHue aroma
XuMHYECKasi CBS3b. BuGmorexa L[OK

3.2 OkucnuTensHO- 8
BOCCTAHOBHTSTHEIE PEAKILHII https://m.edsoo0.ru/7f41837c

bubmmoreka [JOK
Hroro no paszery 15 httss://m.edsoﬁ.ru/7f41837c
Pe3epBHOE Bpems 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME



https://m.edsoo.ru/7f41837c
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9 KJIACC

KounuyecTBo yacos DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3siesioB 1 TeM uuppoBbIe
Ne i/ P Kontpoabusie | Ilpakruueckue (uicpp )
NpOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThl padoThI
pecypchbl
Pasnen 1. BemecTtBo M XuMu4yeckue peakuun
11 [ToBTOpeHue n yriyonenne 3HaHU I 5 1 bubmuoreka [HOK
' OCHOBHBIX pa3/ienioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUUECKUX 4 bubnuoreka [{OK
' peaxuuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOIUTUYECKAS TUCCOIA AL 8 1 1 bubnuoreka [JOK
' XUMUUYECKHUE peaklluy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pasznen 2. HemeTaJiibl M UX COeAMHEHUS
21 OO01ast XapakTepUCTHKA XMMUUECKUX 4 1 bubmuotexa HOK
' snemMeHToB VIIA-rpynmsl. ['anorensl https://m.edsoo.ru/7f41a636
OO61ast XapakTepUCTHKA XUMUYECKHX
R bubmuoreka [JOK
2.2 anemeHTOB VIA-rpynmel. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHECHUS
OOm1as XxapaKTepuCTUKAa XUMAYECKUX
2.3 aneMeHTOB VA-rpynisl. A3ot, hochop u ux 7 1 bubmmorexa [TOK
' PYIHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mast XapakTepUCTHKA XUMHUIECKUX
24 snemeHToB [ VA-rpynmsl. Yraeponu 8 1 2 Bubnmorexa [JOK
' . Py ’ poaL https://m.edso00.ru/7f41a636)
KPEMHUN U UX COCTUHEHUS
Hroro mo pazneny 25
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Paznen 3. Mera/uibl M MX COeAMHECHUA

. bubnuoreka [JOK
31 Obume cBoiicTBa METaMLIOB 4 https://m.edsoo.ru/7f41a636)
. bub6moreka [JOK
3.2 Baxueiinme Metamisl 1 UX COEOUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pasnery 20
Paznen 4. Xumusi u okpy:kamonias cpeaa
41 B 3 bu6mmotexa [JOK
. CIleCTBA U MaTepPHAJIbI B )KU3HU YeJIOBEKa hitps://m.edsoo.ru/7f41a636
Hroro no pasaeny 3
PesepBHOE Bpems 3 bubnnorexa LOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KVIACC

8A kiacc

KoaugecTtBo 4acoB

DJIeKTPOHHBbIE
Ne Tema ypoka Bce IpakTiy Aara tupposLIe
n/n KoHnTpoabu . U3yqeHus! oOpa3oBaTe/ibHbIE
o bIe padoThI paGoTh! pecypchl
[Ipeamet xumuu. Posb xumuu B Bbu6nuoreka [IOK
1 SKU3HU 4yeioBeka. Tena u 1 05.09.2023 https://m.edsoo.ru/ff
BELIECTBA 0d210c
[TonsATHE O METOAX TTO3HAHUS 07.09.2023 bubmorexa I[IOK
2 1 o https://m.edsoo.ru/ff
B XUMUH 0d227e
[Ipaktuueckas padora Ne 1
«IIpaBuna paboTsl B bu6moteka [IOK
3 nabopaTtopuu v MpUEMbI 1 12.09.2023 https://m.edsoo.ru/ff
oOparieHus ¢ 1a00paTOPHBIM 0d23dc
000pyTIOBaHHEMY
UucThle BEIecTBa U CMECH bubmorexa [JOK
4 C 6 L 1 14.09.2023 https://m.edsoo.ru/ff]
OCOOBI pa3/IeTICHNs CMecei 0d26ca
[IpakTrueckas padora Ne 2 bubnuoteka LJOK
5 «Paznenenue cmeceit (Ha 1 19.09.2023 https://m.edsoo.ru/ff

IIpUMEpPE OYMCTKU IOBAPEHHON

0d28c8
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COJIN )»

bubmuoreka [JOK
6 ATOMBI U1 MOJIEKYJIbI 21.09.2023 https://m.edsoo.ru/ff
0d2a6c¢
XUMHYCCKHUE 3JIEMEHTHI. 3HAKH bubmoreka [JOK
7 (CUMBOJIBI) XUMHUUECKUX 26.09.2023 https://m.edsoo.ru/ff
3JIEMEHTOB 0d2be8
bu6nuoreka IJOK
8 [IpocTeie 1 CIIOKHBIE BEIIECTBA 28.09.2023 https://m.edsoo.ru/ff|
0d2a6c
bubmuoreka [JOK
9 ATOMHO-MOJICKYJISIPHOE YUYCHHUE 03.10.2023 https://m.edsoo.ru/ff
0d2d50
3aKOH ITOCTOSIHCTBA COCTaBa 5 K
BelecTB. XUMHYECKas 05.10.2023 bubmaorexa 1O
10 B e https://m.edsoo.ru/ff
¢dopmyna. BaneHTHOCTh aTOMOB 0d2eae
XHMHYECKUX 3JIEMEHTOB
OTHOCHUTENbHAS aTOMHAs bu6nuoreka [IOK
11 macca. OTHOCUTENbHAS 10.10.2023 https://m.edsoo.ru/ff
MOJIEKyJIspHas Macca 0d323c
MaccoBas 10J11 XHMHYECKOT O 12.10.2023 brbmmorexa HOK
12 S https://m.edsoo.ru/ff
3JIEMEHTA B COCAMHCHHUHU 0d350c
KomnuecTBo BemecTBa. MoJib. 17.10.2023 bubmmorexa LOK
13 M https://m.edsoo.ru/ff]
oJIIpHas Macca 0d5230
DU3NYECKUE U XUMHYCCKHUE 19.10.2023 bubmmorexa HOK
14 b https://m.edsoo.ru/ff]

SIBJICHHUS. X MMHYEeCKast peakuus

0d37fa
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[Ipu3naku u ycnoBus

24.10.2023

bu6nuoreka [JOK

15 MPOTEKAHUSI XAMHUECKHX https://m.edsoo.ru/ff
peakuui 0d3al6
3aKOH COXPaHEHU s MaCcChl bubnunoreka [JOK
16 BEIIECTB. XMUMHUYECKIE 26.10.2023 https://m.edsoo.ru/ff
YpaBHEHUS 0d3b88
BrrunciieHns KoanyecTBa,
Macchl BEIISCTBA 110 07.11.2023 bubmmorexa I{OK
17 e https://m.edsoo.rufff
YPaBHEHUSIM XMMHYECKUX 0d5708
peakmit
Kitaccuukanus XuMHIeCKHX
. Bu6nuoreka [JOK
18 peaxiuit (COCAHHCHN, 09.11.2023 https://m.edsoo.ru/ff
Pa3IoKCHUS, 3aMEIICHUS, 0d334
oOMeHa) -
M. B. JIoMOHOCOB — yU€HBbIi- bubnmoreka [JOK
19 sHnukioneauct. O0ooenre u 14.11.2023 https://m.edsoo.ru/ff
CHCTeMaTH3aIlis 3HAHUH 0d40c4
Kontponbsnas padora Nel mo bubnunoreka [JOK
20 TeMe «BelecTBa 1 XuMHYecKue 16.11.2023 https://m.edsoo.ru/ff
peakuum» 0d4290
Bo3nyx — cmech razos. Cocras bubmnoteka [JOK
21 Bo3ayxa. Kucnmopog — snemMeHT 21.11.2023 https://m.edsoo.ru/ff
u mpocroe Bemectso. O30H 0d448e
DU3NYECKHE U XUMHYCCKHUE
CBOMCTBA KHCIIOpO/a (peaKinu 23.11.2023 bubmorexa I{OK
22 T https://m.edsoo.ru/ff
okucliienus, ropenue). [lonsitue 044614
00 okcuax B
23 CrocoObI TOITydIeHH S 28.11.2023 bubmmorexa LIOK

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

KHCJIOpoa B 1aboparopun u
MPOMBIIIIEHHOCTH.
[TpumMeHnenue Kkuciopoaa

0d497a

TeroBoi 2GhEeKT XUMHUIESCKOI

peaKkIuu, MOHSITHE O bubnunoreka [JOK
24 TEPMOXHUMHYECKOM YPABHEHUH, 30.11.2023 https://m.edsoo.ru/ff

9K30- ¥ SHJIOTEPMUYECKUX 0d4790

peaKIHsIX

TonnuBo (HedTh, yrons u bubnmoreka [JOK
25 MeTaH). 3arpsi3HeHNe BO3IyXa, 05.12.2023 https://m.edsoo.ru/ff

CIIOCOOBI ero Mpea0TBPAIICHUS 0d4c4a

[Ipaktuueckas padora Ne 3 o

teme «Ilonydenue u cobupanue Bubmmorexa [IOK
26 07.12.2023 https://m.edsoo.ru/ff

KHCIIOPOJIa, U3yUYEHUE €T0 0ddae?

CBOMCTB» -

Bonopon — snemeHT u bubnuoreka [IOK
27 MPOCTOE BEMIECTBO. 12.12.2023 https://m.edsoo.ru/ff

Haxoxnenue B mpupoje 0d4dd0

dOHU3NIEeCKUE U XUMUYECCKHAE bubmoreka [JOK
28 CBOICTBa BOJOPO/IA. 14.12.2023 https://m.edsoo.ru/ff

[Ipumenenue Bogopoaa 0d4dd0

bu6nuoreka IJOK
29 ITonsarue o KMCIIOTaxX U COJIAX 19.12.2023 https://m.edsoo.ru/ff
0d50d2

CniocoOsI ToTyYeHUs BOAOPO/Ia bubmorexa I[IOK
30 6 Y P 21.12.2023 https://m.edsoo.ru/ff]

B naboparopun 0daddo
31 [Ipaktuueckas padora Ne 4 mo 26.12.2023 bubmmoreka [TOK

TEMC ((HOJ'Iy‘-IeHI/IC u CO6I/IpaHI/Ie

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

BOJIOPOJIa, U3YUEHHUE €TO
CBOWCTB»

0d4f42

MossipHbIi 00bEM ra3oB. 3aKOH

28.12.2023

bubmuoreka [JOK

32 A https://m.edsoo.ru/ff
BOTaApo 0d542e
Brrunciaenuns o0néMa, BuG OK
KOJIMYECTBA BEIIECTBA ra3a Imo 09.01.2024 nomorexa L
33 €r0 W3BECTHOMY KOTHUECTBY e https://m.edsoo.ru/ff
0d55a0
BEIIECTBA HJIH 00BEMY
Beraucnenus 00bEMOB ra3os mo Bu6 OK
YpaBHEHUIO PEaKIINU Ha OCHOBE 11.01.2024 nommorexa 11
34 e https://m.edsoo.ru/ff
3aKOHA O0BEMHBIX OTHOIICHUI 0 d57.08 ' '
rasoB
DU3NYECKUE U XUMHYECKHE 16.01.2024 bubmorexa IIOK
35 . S https://m.edsoo.ru/ff
CBOMCTBA BOJIBI 0d587a
CocraB ocHoBanuii. [lonstue 18.01.2024 bubmmorexa IIOK
36 5 e https://m.edsoo.ru/ff]
00 MHAUKATOPax 0d59e2
Bopa xak pacTBopHTEND.
Haceimmennsie un bubmuoreka [JOK
37 HEHACBIIEHHBIE PACTBOPHI. 23.01.2024 https://m.edsoo.ru/ff
MaccoBas 710151 BEIIeCTBA B 0d5b40
pacTtBope
[IpakTuueckas padora Ne 5 mo
teme «IIpurorosienue bubmuoteka [JOK
38 PacTBOPOB C ONPEACIEHHOMN 25.01.2024 https://m.edsoo.ru/ff

MacCOBOU H0JIed
PacTBOPEHHOIO BEILLIECTBA»

0d5eba



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

KonTponbHas padora Ne2 o

30.01.2024

bu6nuoreka [JOK

39 teme «Kucnopoa. Bonopos. https://m.edsoo.ru/ff

Boga» 0d6342

OKcHIBI: COCTaB, bu6nuoreka [IOK
40 KJIaccu(pUKaIus, 01.02.2024 https://m.edsoo.ru/ff

HOMEHKJIaTypa 0d664e

Ilonydenne u XUMHUYECKHE

CBOﬁ};TBa KHCIIOTHBIX 06.02.2024 bubmmorexa I{OK
41 ’ e https://m.edsoo.ru/ff

OCHOBHBIX U aM(OTEPHBIX 0d664e

OKCHJIOB

OcCHOBaHUS: COCTaB, bu6nuoreka [IOK
42 KiaccuuKaus, 08.02.2024 https://m.edsoo.ru/ff

HOMEHKJIaTypa 0d67ca

[Tony4yeHne U XUMHUYECKHEC 13.02.2024 brbmorexa HOK
43 s . Mo https://m.edsoo.ru/ff

CBOMCTBA OCHOBAHMI 0d67ca

KucnoTsl: cocras, bubnmoreka [IOK
44 KJ1accuuKarus, 15.02.2024 https://m.edsoo.ru/ff

HOMEHKJIaTypa Odfee2

[Tony4yeHune U XUMHUYECKUE 20.02.2024 bubmmorexa HOK
45 . e https://m.edsoo.ru/ff]

CBOMCTBA KHMCJIOT Odfee2

Conu (cpenuue):

HOMCH(KJI;ainpa )cnoco6LI 22 02.2024 bubmmorexa HOK
46 ’ ol https://m.eds00.1u/0

TTOJTYYCHH ST, XHMHUICCKHE 0ad9474

CBOMCTBA

[IpakTuueckas padora Ne 6. bubmuorexka [{OK
47 Petienue s3xcrepuMeHTaIbHBIX 21.02.2024 https://m.edso0.ru/0

3aJa4 I10 TEMC «OCHOBHBIC

0ad9b7c



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

KJIACChl HEOPTaHUUYECKHUX
COCIIMHEHU )

I'enetnueckas CBS3b MCKIOY

29.02.2024

Bu6nuoreka [{JOK

48 KJIacCaMH HEOPTaHUYECKUX https://m.edso0.ru/0
COCIMHECHU M 0ad9a50
O000I11IeHNE U CHCTEMATH3AIIUS bubmiorexa HOK

49 HUI H 05.03.2024 https://m.edso0.ru/0
SHAHAH 0ad9ch?2
Kontponbsnas padora Ne3 mo bubnmnoreka [{OK

50 teMe "OCHOBHBIE KJIACCHI 07.03.2024 https://m.edsoo.ru/0
HEOPraHWYECKUX COCTUHCHUN" Oad9ela
[IepBrie monbITKH
KJ1acCU(PUKAITMY XUMHUECKUX bubmmorexa HOK

51 12.03.2024 https://m.edsoo.ru/0
ny1eMeHTOB. [ToHsATHE O 0adoffa
T'PYIIITax CXOJHBIX 2JICMEHTOB
[Tepunoanueckuii 3aK0H U
[Tepuoanueckas cucrema buGnnorexa {OK

52 14.03.2024 https://m.edso0.ru/0
XAUMHYECKUX djiemeHToB JI. 1. 0ada52c
Menneneesa

bu6nuoreka IJOK

53 [Tepuonpl, rpymmel, TOATPYIIBI 19.03.2024 https://m.edso0.ru/0
Oadab2c

Ctpoenne aromoB. CocTaB bubmorexa IIOK

54 P ' 21.03.2024 https://m.edso00.ru/0
aTOMHBIX snep. M3oTonsl 0ada34?
CtpoeHue 3JeKTPOHHBIX
000JI0UEK aTOMOB 3JIEMEHTOB bubmorexa HOK

55 02.04.2024 https://m.edso0.ru/0

ITepuonuueckon cucremsr . 1.
Menneneena

Oada6bc



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

XapakTepuCTHKa XUMHUUYECKOTO

bu6nmmoreka [IOK

56 3JIEMEHTA II0 €TI0 MOJIOKEHUTO B 04.04.2024 https://m.edsoo.ru/0
[Tepnoanueckoii cucreme /1. U. — :
O0adaB824
Menneneena
3nauenue [lepuonnueckoro b OK
3aKOHA IS Pa3BUTHS HAYKU U 09.04.2024 ubmaorexall
57 npaxrikn. 1. 1. Meriences — o https://m.edso0.ru/0
p" o g Oada96e
YUEHBIHN, IeIaror U TPaXkTaHNH
DJIEKTPOOTPULATEIBHOCTh bubnmnoreka [[OK
58 aTOMOB XUMHUYECKUX 18.04.2024 https://m.edsoo.ru/0
3JIEMEHTOB Oadaab8
bu6mmoreka IJOK
59 HMonnas xumudeckas CBs3b 23.04.2024 https://m.edso0.ru/0
Oadac34
KoBanenTtHas monspHas 25.04.2024 bubmaorexa OK
60 e https://m.edsoo0.ru/0
XUMHUYECKas CBA3b 0adaabs
KoBanentHas HenomnspHas 02.05.2024 Eubmiorexa [TOK
61 - https://m.edso0.ru/0
XHUMHUYECKas CBS3b 0adaaho
bubnuoreka IJOK
62 CreneHs OKUCIIEHUS 07.05.2024 https://m.edsoo.ru/0
Oadae?28
OKHUCITUTETBHO- bubmorexa IIOK
63 14.05.2024 https://m.edsoo.ru/0
BOCCTaHOBUTENbHbBIE PEAKIIUH 0adb076
bubmuoreka [JOK
64 OKHCIIUTENIN U BOCCTAHOBUTEIN 16.05.2024 https://m.edso0.ru/0

0adb076



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

KonTponbHas padota Ne4 o bu6moteka [JOK
65 teme «CTpoeHue aroma. 1 1 21.05.2024 https://m.edso0.ru/0
XHUMHYECKas CBSI3bY 0adbh486
. bu6nuoreka IJOK
P . 00600
66 e3epBHbiii ypok. 060 m?HHe 1 https://m.edsoo.ru/0
M CHUCTEMATHU3ALUS 3HAHU I 0adb33c
. bubnuoreka IJOK
67 PesepHBId ypoK. O6O6m?HHe 1 23.05.2024 https://m.edso0.ru/0
WM CHUCTEMATHU3ALU 3HAHU I 0ad9ch?
. bu6nuoreka IJOK
68 PesepBHbIi ypok. O6O6MEHHG 1 https://m.edsoo.ru/ff]
M CUCTEMATU3AIUA 3HAHU I 0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68 4 4
ITPOTPAMME
8b kiacc
KoauyecTBo yacoB e}
JIEKTPOHHbIE
Ne Tema ypoka Bee Mpaskrua Hara urdposbie
n/n KonTpoasx . H3y4YeHHS o0pa3oBaTe/IbHbIE
o | € padoThI paGoTHI pecypcsbl
[Ipenmer xumuu. Posb xumuu B 04.09.2023 Bu6nuoreka LIOK
1 JKW3HU 4YeJloBeKa. Tena u 1 https://m.edsoo.ru/
BEIECTBA ff0d210c
[TonsATHE O METOAX TTO3HAHUS 06.09.2023 buomuorexa LIOK
2 A 1 https://m.edsoo.ru/
B XHMIH ff0d227e



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

[IpakTrueckas padora Ne 1 11.09.2023
«IIpaBuna paGoTsl B bubnunoreka [JOK
3 nabopaTopuu U MPUEMBI https://m.edsoo.ru/
oOpariieHus ¢ 1ab0paTOPHbIM ff0d23dc
000pyIOBaHHEM
13.09.2023 bubmuoreka [JOK
UYucTele BemecTBa U CMECH.
4 Crioco0Obl pasjiesieHus cMeceit https://m.edsoo.ru/
ff0d26ca
T
> pUMEPE OYMCTKH TOBAPEHHOM https://m.edsoo.ru/
ff0d28c8
COJIN )»
20.09.2023 bubmuoreka [JOK
6 ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/
ff0d2a6c
XuMU4YecKue 3IEMEHThI. 3HaK1 25.09.2023 bubmoreka [IOK
7 (CHMBOJIBI) XUMHYECKUX https://m.edsoo.ru/
3JIEMEHTOB ff0d2be8
27.09.2023 bubmmoreka 1IOK
8 [IpocThie U clOKHBIE BEIECTBA https://m.edsoo.ru/
ff0d2a6c
02.10.2023 bubmuoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YIEeHHE https://m.edsoo.ru/
ff0d2d50
3aKOH IMOCTOSHCTBA COCTaBa 04.10.2023 Bu6muorexa LIOK
10 BEIIECTE. XUMHICCKas https:/m.edsoo.ru/

¢dopmyna. BaneHTHOCTh aTOMOB
XHUMHYECKUX JICMEHTOB

ff0d2eae



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

OTtHOcCHUTEeNbHAs aTOMHast 09.10.2023 bubmuoreka [JOK
11 macca. OTHOCHUTEIIbHAS https://m.edsoo.ru/
MOJICKYJIIpHAs Macca ff0d323c
MaccoBasi 105151 XUMHUYECKOT O 11.10.2023 bubmmorexa IOK
12 A https://m.edsoo.ru/
dJIEMEHTA B COEUHEHUH ££0d350¢
16.10.2023 bubnmoreka [ITOK
KomuuecTBo BemecTsa. MoJib.
13 M https://m.edsoo.ru/
oJIIpHAs Macca 045230
18.10.2023 bubmuoreka [JOK
dusnueckrne 1 XUMHUYECKHE
14 X https://m.edsoo.ru/
SIBJICHUS. X MMUYECKas peaKius ff0d37fa
[Ipu3naku u ycinoBus 23.10.2023 bubmuoreka [JOK
15 MPOTEKAHU S XUMUIECKHUX https://m.edsoo.ru/
peakuuii ff0d3al6
3aKOH COXpaHEHUs MacChl 25.10.2023 bubnmnoreka [JOK
16 BELIECTB. XUMUUYECKUE https://m.edsoo.ru/
YpaBHEHHU ff0d3b88
Brruncnenus koauyecTBa, 08.11.2023
Macchl BEIIeCTBa 10
ypaBHe}umﬂM XAMHUYECKUX BuGmiorexa [LOK
17 peakiui
18 K o https://m.edsoo.ru/
naccnv HKaIMsI XUMHUYECKAX 0d5708
peakiuii (CoeTnHEeHus, -
Pa3IoKCHUS, 3aMCIICHUS,
oOMeHa)
M. B. JIoMmOHOCOB — yu€HBIil- 13.11.2023 bubmuotexka [JOK
19 sHIMKIoneaucT. O0o0IEeHnEe U https://m.edsoo.ru/

cHcTeMaTH3anus 3HaHuH

ff0d40c4



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

Koutposnsras padora Nel mo 15.11.2023 bubmoreka [JOK
20 TeMe «BelecTBa 1 XUMHUYECKUE https://m.edsoo.ru/
peaKium» £f0d4290
Boznyx — cMech razon. Cocras 20.11.2023 bubnmoreka [IOK
21 Bo3ayxa. Kuciopom — aneMeHT https://m.edsoo.ru/
1 ipocToe BerecTBo. O30H ff0d448e
DU3NYECKUE U XUMUYECKHUE 22.11.2023 Bubmorexa LIOK
2| e vopemne) Home htps:/m.edsoo
) . ff0d4614
00 oKcHaax
CniocoObl moTy4YeHU st 27.11.2023 Butmnorexa IJOK
23 Kizmpoﬂa: ij()pampm 1 https://m.edsoo.ru/
MPOMBIIIUICHHOCTH.
[TpumMeHnenue Kuciopoaa ff0d497a
TennoBoii a3 ekt xuMudeckoi 29.11.2023
peakIuu, MOHATHE O bu6nuoreka [IOK
24 TEPMOXUMHUYECKOM YPaBHECHHH, https://m.edsoo.ru/
9K30- U IHJIOTEPMHUECKUX ff0d4790
peaKIusx
TorumuBo (He(DTH, Yroib U 04.12.2023 bubnmoreka [IOK
25 METaH). 3arps3HEHUE BO3IyXa, https://m.edsoo.ru/
CTIOCOOBI €ro MPEI0TBPAIIECHUS ff0d4c4da
[IpakTuueckas padora Ne 3 o 06.12.2023 Bu6muorexa LIOK
26 teme «[lomydyenue u cobnpanue https/m.edsoo.ru/
KHUCIIOPOa, U3YYCHHE €T0
ff0d4ae2
CBOMCTBY» fOddae2
Bonopoa— sneMeHT u 11.12.2023 Bbubnuoreka IJOK
27 MIPOCTOE BEIIECTBO. https://m.edsoo.ru/
Haxoxaenue B mpupoje ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

DU3NYECKUE U XUMUYECKUE 13.12.2023 bubmuoreka [JOK
28 CBOMCTBA BOJIOPOJIA. https://m.edsoo.ru/
[TpumeHeHue Bogopoaa ff0d4dd0
18.12.2023 bubmoreka [JOK
29 IToHsTHE O KHCIOTAX U COJISIX https://m.edsoo.ru/
ff0d50d2
T —— 20.12.2023 bubmuoreka [JOK
30 https://m.edsoo.ru/
B JIabopaTtopuu ff0daddo
[IpakTnueckas padota Ne 4 o 25.12.2023 Bubmorexa [[OK
31 teMe «Ilomyuenue u cobnpanue https://m.edsoo.ru/
BOJI?pOJIa, M3YYCHHUE €TO £f0d4f42
CBOIWCTBY —=
. N 27.12.2023 Bu6nuoreka [JOK
Moutsipablii 00BEM Ta30B. 3aKOH
32 Aorazpo https://m.edsoo.ru/
ff0d542e
33 https://m.edsoo.ru/
€r0 U3BECTHOMY KOj'II/I'—IeCTBy ££0d55a0
BEIIECTBA WIIH 00BEMY -
Brrunciaenus 0068MOB ra3oB 110 15.01.2024 Bubmorexa LIOK
34 YPABHEHIIO PEaititiit Ha OCHOBE https://m.edsoo.ru/
3aK0HA OOBEMHBIX OTHOIICHUN 0d5708
rasoB
DUBHICCKIE H XHMIIECKIE 17.01.2024 bubnmoreka [IOK
35 _ https://m.edsoo.ru/
CBOMCTBA BOJIbI £0d587a
36 CoctaB ocHoBaHui. [ToHsTHE 22.01.2024 bubmuoreka [JOK
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https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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00 MHAUKATOPAX

https://m.edsoo.ru/
ff0d59e2

Bopna kak pacTtBopuUTEINb. 24.01.2024

Hacrimennsie u bubnmoreka [IOK
37 HEHACBIICHHBIC PACTBOPBI. https://m.edsoo.ru/

MaccoBasi 10151 BEIIECTBA B ff0d5b40

pacTBope

[IpakTrueckas padora Ne 5 o 29.01.2024

teme «[IpuroroBienue bubmoreka [JOK
38 PacTBOPOB C OMpPeACIEHHOM https://m.edsoo.ru/

MacCOBO# J10JIeH ff0d5eba

pacTBOPEHHOIO BELIECTBA

KonTponbnas pabota Ne2 no 31.01.2024 bubmuoteka [JOK
39 teme «Kucmopoa. Bomopos. https://m.edsoo.ru/

Bopay» ff0d6342

OKcHIBI: COCTaB, 05.02.2024 bu6nuoreka [JOK
40 KiaccuuKarus, https://m.edsoo.ru/

HOMEHKJIaTypa ff0d664e

HonqueHI/Ie U XUMHUYECKHE 07.02.2024 Bubmorexa [[OK
41 CBOMCTEA KHCIOTHDBLY, https://m.edsoo.ru/

OCHOBHBIX U aM(OTEpPHBIX ££0d664e

OKCH/JIOB —

OCHOBaHHUS: COCTaB, 12.02.2024 bu6nuoreka [JOK
42 KJ1acCU pUKAIIHS, https://m.edsoo.ru/

HOMEHKJIaTypa ff0d67ca

Tonysenue 1 XuMuecKie 14.02.2024 bu6mmoreka IJOK
43 https://m.edsoo.ru/

CBOMCTBA OCHOBaHUI

ff0d67ca
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KHCIoThI: cocTas, 19.02.2024 bubmmotexka [JOK
44 KJaccuuKarus, https://m.edsoo.ru/

HOMEHKJIaTypa ffOdfee2

TTostyHeH e 1 XHMUYeCKHE 21.02.2024 bubmoreka [JOK
45 b https://m.edsoo.ru/

CBOMCTBA KHCIIOT £f0d fee?

Conu (cpenHue): ; 26.02.2024 BuGmorexa L[OK
46 ng;t;:;y: 2;;1‘{(:0(;;61 https://m.edsoo.ru/

CBOMCTBA ’ 00ad9474

[IpakTuueckas pabota Ne 6. 28.02.2024

Pemenne sxciepumMeHTaIbHbIX bubnnoreka [JOK
47 3ama4 1o Teme «OCHOBHBIC https://m.edsoo.ru/

KJIACChl HEOPraHUYECKHX 00ad9b7c

COEIMHEHHI»

I'eneTnueckas cBsI3b MEXAY 04.03.2024 bubnuoteka [JOK
48 KJIACCAMU HEOPTaHHUUYECKUX https://m.edsoo.ru/

COCIMHCHUM 00ad9a50

O0001EHNE U CUCTEMATH3aI[ I 06.03.2024 bubmorexa OK
49 AR https://m.edsoo.ru/

00ad9cb2

KonTponbHas pabora Ne3 no 11.03.2024 bubmuotexka LJOK
50 teme "OCHOBHBIE KIIACCHI https://m.edsoo.ru/

HEOPraHUYeCKUX COeMHEHUIT" 00ad9ela

[TepBble MOMBITKU 13.03.2024 Bubmorexa [[OK
51 KJIacCU (PUKAITUY XHMIIECKIX https://m.edsoo.ru/

31eMeHTOB. [loHsaTHE O
rpynmnax CXOAHBIX 3JIEMEHTOB

00ad9ffa



https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00ad9ffa

[Tepunoanueckuii 3aK0H U

18.03.2024

[Tepuoanueckas cucrema Bu6morexa LIOK
52 XHUMHYECKUX 3emenToB /1. U. https:/jm.edsoo.ru/
O0ada52c
MeneneeBra
20.03.2024 Bu6nmoreka IJOK
53 [Tepuonpl, TPYIIIBI, HOATPYIIIBI https://m.edsoo.ru/
00adas2c
Ctpoenue atomoB. CocTaB 03.04.2024 bubmorexa HOK
54 s https://m.edsoo.ru/
aTOMHBIX saep. M3oTormsl 00ada342
onaaes tromon reton biGnorera LIOK
55 [Tepromuueckoii cucrems 1. 1 o024 https://m.edsoo.ru/
o 0Oada6bc
Meunneneena
XapakTepuCcTHKa XUMUUYECKOTO Bu6miorexa LIOK
56 ?:MeHTa Ho ero HOHOKGHHIOHB 10.04.2024 https:/m.edsoo.ru/
puoanueckou cucreme /1. 1. 00adas24
MeneneeBa
3nauenue [lepuonnueckoro Bu6miorexa LIOK
57 SAICOHA AU PASBITHIA HayIct # 15.04.2024 https://m.edsoo.ru/
np?KTI/IVKI/I. .. MenneneeB — 00ada96e
Y4EHBIN, TIeIaror M TpaxkJIaHuH B
DJEKTPOOTPULIATEIBHOCTh bubmuoreka [JOK
58 ATOMOB XAUMWYECKUX 17.04.2024 https://m.edsoo.ru/
3JIEMEHTOB 00adaab8
bu6mmoreka IJOK
59 HonHasg xuMuueckas cBsI3b 22.04.2024 https://m.edsoo.ru/

0Oadac34



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
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bubmuoreka [JOK

K
60 X;ﬁiﬁ:gﬁ’lz;ﬂpmﬂ 1 24.04.2024 https://m.edsoo.ru/
00adaab8
KoBanentHas HemossipHast 06.05.2024 bubmorexa OK
61 CMIECKAS CBAAE 1 i https://m.edsoo.ru/
00adaab9
bubmuoreka [JOK
62 CrerneHp OKUCIEHUS 1 08.05.2024 https://m.edsoo.ru/
00adae?8
0 bu6nuoreka [IOK
63 KHCTHTEIBHO" 1 13.05.2024 https://m.edsoo.ru/
BOCCTaHOBHUTEJIbHBIC PEAKI[UU 00adb076
bubnmmoreka IIOK
64 OKHCIUTEIN U BOCCTAHOBUTEIU 1 15.05.2024 https://m.edsoo.ru/
00adb076
Kontponsnas pabora Ned o bubnmnoreka [JOK
65 Teme «CTpoeHue aroma. 1 20.05.2024. https://m.edsoo.ru/
XuMudecKas CBSA3bY 00adb486
. bubmuoreka [JOK
66 Pesepareiii ypok. O0o0uerne 1 22.05.2024 https://m.edsoo.ru/
U CUCTEeMAaTH3alus 3HaHU I 00adb33c
bu6 OK
PesepBHblii ypok. O6001IeH1e " H_HOTeKa 1
67 _ 1 https://m.edsoo.ru/
U CUCTEMAaTH3alus 3HaHU I
3 27.05.2024 00ad9ch2
. bu6nuoreka IJOK
68 PesepBHbIi ypok. O6O6MEHHG 1 https://m.edsoo.ru/ff]
W CUCTEeMAaTH3alis 3HaHU I 0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
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I[MTPOT'PAMME
8B knacc
KosmyecTBo 4acoB JneKTpoHHbIC
Ne Tema ypoka Bee Mpaskria Hara nu¢ppoBbIe
n/n KonrposbH - U3y4YeHHUs o0pa3oBaTe/bHbIE
o ble padoThI paGoTI pecypchl
[Ipeamer xumuu. Ponb xummuu B Bbu6nuoreka [IOK
1 JKW3HHU YesioBeka. Tena u 1 01.09.2023 https://m.edsoo.ru/ff
BEIlEeCTBA 0d210c
[TonsaTue o MmeTogax Mo3HaHus 06.09.2023 bubmmorexa HOK
2 1 https://m.edsoo.ru/ff
B XUMUH 0d227¢
[IpakTuueckas padora Ne 1
«IIpaBuna paboTsl B bubnnoreka [JOK
3 naboparopuu v MpUEMbI 1 1 08.09.2023 https://m.edsoo.ru/ff
oOparieHus ¢ 1a00paTOPHBIM 0d23dc
000pyTIOBaHHEMY
UucThle BEIecTBa U CMECH. 13.09.2023 bubmmorexa HOK
4 C 5 . 1 e https://m.edsoo.ru/ff]
OCOOBI pa3/IeTIeHNs CMecei 0d26ca
[IpakTuueckas padora Ne 2 Eufs OK
«Pa3znenenue cmeceit (Ha 15.09.2023 nbamoreka L
5 e — 1 1 e https://m.edsoo.ru/ff
0d28c8
COIIH )»
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https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d23dc
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bubmuoreka [JOK

6 ATOMBI U MOJICKYJIBI 20.09.2023 https://m.edsoo.ru/ff]
0d2a6c¢
XUMHYECKHE dJIEMEHTHI. 3HAKH bubmoreka [JOK
7 (CUMBOJIBI) XUMHUYECKUX 22.09.2023 https://m.edsoo.ru/ff
3JIEMEHTOB 0d2be8
bubnuoreka IJOK
8 [IpocTeie 1 ClIOXKHBIE BEIIECTBA 21.09.2023 https://m.edsoo.ru/ff]
0d2a6c¢
bu6nuoreka IJOK
9 ATOMHO-MOJICKYJISIPHOE YYEHHUE 29.09.2023 https://m.edsoo.ru/ff]
0d2d50
3aKOH NOCTOSIHCTBA COCTaBa o OK
BelecTB. XUMHUYECKas 04.10.2023 ubmorexa I
10 e https://m.edsoo.ru/ff
(dhopmyna. BaneHTHOCTH aTOMOB — '
0d2eae
XUMHUYECKUX JIEMEHTOB
OTHOCHUTEIbHAS aTOMHAS bubnuoreka [IOK
11 Macca. OTHOcUTENbHAs 06.10.2023 https://m.edsoo.ru/ff
MOJIEKYJIIpHAas Macca 0d323c
MaccoBas 10311 XUMUYECKOTO 11.10.2023 bubmorexa HOK
12 i https://m.edsoo.ru/ff]
9JIEeMEHTa B COCTMHCHUU 0d350c
KomuuectBo BemecTBa. MoJib. 13.10.2023 bubmorexa I{OK
13 M S https://m.edsoo.ru/ff
oJIIpHAsl Macca 0d5230
DU3NYECKUE U XUMUYECKHE 18.10.2023 bubmmorexa [HOK
14 X S https://m.edsoo.ru/ff
SIBJICHHS. X AMUYECKas pEaKIHs 0d37fa
15 [Ipu3naku n ycnosus 20.10.2023 bubnunoreka [{OK



https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d37fa

MPOTEKAHU S XUMUYECKUX
peakuui

https://m.edsoo.ru/ff
0d3al6

3aKkoH COXPaHCHU S MACChI

25.10.2023

Bu6nuoreka [JOK

16 BellecTB. XUMHUYECKUE https://m.edsoo.ru/ff
ypaBHECHUS 0d3h88
Brrunciienus Konu4ecTBa,

MAacChl BEIIECCTBA I10 27.10.2023 bubmmorexa [{OK

17 e https://m.edsoo.ru/ff
YPaBHEHUSM XUMHUCCKUX 0d5708
peakumit
Knaccudukanus xumuaeckux

. bu6nmmoreka [IOK

18 peaxuuit (CoemueHn, 08.11.2023 https://m.edsoo.ru/ff
pa3IoKCHUS, 3aMCIICHUS, 0d3f34
oOMeHa) -

M. B. JIoMOHOCOB — yU&HBIi- bubmoreka [JOK

19 sHuKiIonequct. O0o0menne u 10.11.2023 https://m.edsoo.ru/ff
CHCTEMATH3ALIMS 3HAHU I 0d40c4
KonTponbHas padora Nel o bubmuoteka [IOK

20 TeMe «BeliecTBa 1 XuMHAYeCcKue 15.11.2023 https://m.edsoo.ru/ff
peaKIumn» 0d4290
Boznyx — cmech razos. Cocras bubmnoreka ITOK

21 Bo3yxa. Kucinopon — anement 17.11.2023 https://m.edsoo.ru/ff
U mpoctoe BemecTBo. O30H 0d448e
Du3NYECKHe U XUMHYECKHUE
CBOICTBA KHCIIOpO/a (peakinu 22.11.2023 bubmmorexa I{OK

22 e https://m.edsoo.ru/ff
OKHucieHUs, TopeHue). [lonstue 044614
00 okcHIax E—

CrocoObI TOJTydIeHH S 24.11.2023 bubmmorexa OK

23 S https://m.edsoo.ru/ff

KHUCJIOpO/a B JTA0OpaTOPUU U

0d497a



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

MIPOMBIILJIEHHOCTH.
[Ipumenenue kuciopoaa

TennoBoii a3 ekt xumudeckoi
peakuu, OHATHE O

29.11.2023

bu6nuoreka [IOK

24 TEPMOXHUMHYECKOM YPaBHECHUH, https://m.edsoo.ru/ff
3K30- ¥ SHJIOTEPMUYECKHUX 0d4790
peaKImsIxX
TonnuBo (HeTh, yroib U bubnmoreka [JOK
25 MeTaH). 3arps3HeHUe BO3IyXa, 01.12.2023 https://m.edsoo.ru/ff
crocoObI €ro MpeaoTBPAIICHHS 0d4c4a
[IpakTuueckas padora Ne 3 o B OK
teme «[lomydenne u cobnpanue 06.12.2023 nbamorexa 11
26 CTODOMA. HAVICHIE Cro e https://m.edsoo.ru/ff
JIopoza, 13y Od4ae2
CBOMCTB» -
Bonopon — anemeHnT u bubmuoteka [JOK
27 MPOCTOE BEIIECTBO. 08.12.2023 https://m.edsoo.ru/ff
Haxoxnenue B mpupoje 0d4ddo
DU3NYECKUE U XUMUUECKUE bubmuoreka [JOK
28 CBOMCTBA BOJIOPOJIA. 13.12.2023 https://m.edsoo.ru/ff
[Ipumenenue Bogopoaa 0d4ddo
bubmuoreka [JOK
29 [TousTre 0 KMCIOTax U COMSX 15.12.2023 https://m.edsoo.ru/ff
0d50d2
CrocoObI TTOTyYeHH S BOAOPOIa 20.12.2023 bubmorexa [JOK
30 B 1A60DATODHM e https://m.edsoo.ru/ff
paTop 0d4ddo
[IpakTuueckas padora Ne 4 o bubmuoreka [JOK
31 teme «[lomydenne u cobupanue 22.12.2023 https://m.edsoo.ru/ff

BOAOpOAA, UBYUCHUEC €TI0

0d4f42
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https://m.edsoo.ru/ff0d4f42

CBOMCTB»

Moutsipabiii 00BEM Ta30B. 3aKOH 27.12.2023 bubmorexa IIOK
32 A e https://m.edsoo.ru/ff
BOTaJpo 0d542e
Brruncnenus oo6néMma,
KOJIMYECTBA BEIIECTBA I'a3a 10 bubmorexa LHOK
33 29.12.2023 https://m.edsoo.ru/ff
€r0 U3BECTHOMY KOJIHYECTBY 045540
BEIIECTBA HIJIH 00BEMY
BrrunciaeHust 00EMOB T'a30B 10
ABHEHMIO PEAKIIMN HAa OCHOBE bubmorexa LIOK
34 Z:KOHa 063&1511{1,1)( OTHOILEHU I 10012024 https://m. edsoo. i/t
0d5708
rasoB B
dusnueckue U XUMHUYECKHUE bubmnorexa HOK
35 N 12.01.2024 https://m.edsoo.ru/ff]
CBOMCTBA BOBI 0d587a
CocraB ocHoBanuii. Ilonsitue bubnnorexa HOK
36 5 ’ 17.01.2024 https://m.edsoo.ru/ff
00 MHIUKaTOpax 0d59e2
Bopa xak pacTBopHTENb.
HacrlmenHsie u bu6nmuoreka [JOK
37 HEHACBIILIEHHBIE PAaCTBOPHI. 19.01.2024 https://m.edsoo.ru/ff
MaccoBas 10715 BEIIECTBA B 0d5b40
pacTtBope
[IpakTuueckas padora Ne 5 mo
teme «IIpurorosnenue bubmoteka [JOK
N . 24.01.2024 .
38 PacTBOPOB C ONPEACIEHHOMN https://m.edsoo.ru/ff

MAacCOBOU HoJeH
PacTBOPEHHOTO BEMIECTBAY»

0d5eba
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KonTponbHas padora Ne2 o

26.01.2024

bu6nuoreka [JOK

39 teme «Kucnopoa. Bonopos. https://m.edsoo.ru/ff

Boga» 0d6342

OKcHIBI: COCTaB, bu6nuoreka [IOK
40 KJIaccu(pUKaIus, 31.01.2024 https://m.edsoo.ru/ff

HOMEHKJIaTypa 0d664e

Ilonydenne u XUMHUYECKHE

CBOﬁ};TBa KHCIIOTHBIX 02.02.2024 bubmmorexa I{OK
41 ’ e https://m.edsoo.ru/ff

OCHOBHBIX U aM(OTEPHBIX 0d664e

OKCHJIOB

OcCHOBaHUS: COCTaB, bu6nuoreka [IOK
42 KiaccuuKaus, 07.02.2024 https://m.edsoo.ru/ff

HOMEHKJIaTypa 0d67ca

[Tony4yeHne U XUMHUYECKHEC 09.02.2024 brbmorexa HOK
43 s . Mo https://m.edsoo.ru/ff

CBOMCTBA OCHOBAHMI 0d67ca

KucnoTsl: cocras, bubnmoreka [IOK
44 KJ1accuuKarus, 14.02.2024 https://m.edsoo.ru/ff

HOMEHKJIaTypa Odfee2

[Tony4yeHune U XUMHUYECKUE 16.02.2024 bubmmorexa HOK
45 . e https://m.edsoo.ru/ff]

CBOMCTBA KHMCJIOT Odfee2

Conu (cpenuue):

HOMCH(KJI;ainpa )cnoco6LI 21.02.2024 bubmmorexa HOK
46 ’ ol https://m.eds00.1u/0

TTOJTYYCHH ST, XHMHUICCKHE 0ad9474

CBOMCTBA

[IpakTuueckas padora Ne 6. bubmuorexka [{OK
47 Petienue s3xcrepuMeHTaIbHBIX 28.02.2024 https://m.edso0.ru/0

3aJa4 I10 TEMC «OCHOBHBIC

0ad9b7c
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https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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KJIACChl HEOPTaHUUYECKHUX
COCIIMHEHU )

I'enetnueckas CBS3b MCKIOY

01.03.2024

Bu6nuoreka [{JOK

48 KJIacCaMH HEOPTaHUYECKUX https://m.edso0.ru/0
COCIMHECHU M 0ad9a50
O000I11IeHNE U CHCTEMATH3AIIUS bubmiorexa HOK

49 HUI H 06.03.2024 https://m.edso0.ru/0
SHAHAH 0ad9ch?2
Kontponbsnas padora Ne3 mo bubnmnoreka [{OK

50 teMe "OCHOBHBIE KJIACCHI 13.03.2024 https://m.edsoo.ru/0
HEOPraHWYECKUX COCTUHCHUN" Oad9ela
[IepBrie monbITKH
KJ1acCU(PUKAITMY XUMHUECKUX bubmmorexa HOK

51 15.03.2024 https://m.edsoo.ru/0
ny1eMeHTOB. [ToHsATHE O 0adoffa
T'PYIIITax CXOJHBIX 2JICMEHTOB
[Tepunoanueckuii 3aK0H U
[Tepuoanueckas cucrema buGnnorexa {OK

52 20.03.2024 https://m.edso0.ru/0
XAUMHYECKUX djiemeHToB JI. 1. 0ada52c
Menneneesa

bu6nuoreka IJOK

53 [Tepuonpl, rpymmel, TOATPYIIBI 22.03.2024 https://m.edso0.ru/0
Oadab2c

Ctpoenne aromoB. CocTaB bubmorexa IIOK

54 P ' 27.03.2024 https://m.edso00.ru/0
aTOMHBIX snep. M3oTonsl 0ada34?
CtpoeHue 3JeKTPOHHBIX
000JI0UEK aTOMOB 3JIEMEHTOB bubmorexa HOK

55 29.03.2024 https://m.edso0.ru/0

ITepuonuueckon cucremsr . 1.
Menneneena

Oada6bc



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
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XapakTepuCTHKa XUMHUUYECKOTO

bu6nmmoreka [IOK

56 3JIEMEHTA II0 €TI0 MOJIOKEHUTO B 03.04.2024 https://m.edsoo.ru/0
[Tepnoanueckoii cucreme /1. U. — :
O0adaB824
Menneneena
3nauenue [lepuonnueckoro b OK
3aKOHA IS Pa3BUTHS HAYKU U 05.04.2024 ubmaorexall
57 npaxrikn. 1. 1. Meriences — o https://m.edso0.ru/0
p" o g Oada96e
YUEHBIHN, IeIaror U TPaXkTaHNH
DJIEKTPOOTPULATEIBHOCTh bubnmnoreka [[OK
58 aTOMOB XUMHUYECKUX 17.04.2024 https://m.edsoo.ru/0
3JIEMEHTOB Oadaab8
bu6mmoreka IJOK
59 HMonnas xumudeckas CBs3b 19.04.2024 https://m.edso0.ru/0
Oadac34
KoBanenTtHas monspHas 24.04.2024 bubmaorexa OK
60 e https://m.edsoo0.ru/0
XUMHUYECKas CBA3b 0adaabs
KoBanentHas HenomnspHas 26.04.2024 Eubmiorexa [TOK
61 M https://m.edso0.ru/0
XHUMHUYECKas CBS3b 0adaaho
bubnuoreka IJOK
62 CreneHs OKUCIIEHUS 03.05.2024 https://m.edsoo.ru/0
Oadae?28
OKHUCITUTETBHO- bubmorexa IIOK
63 08.05.2024 https://m.edsoo.ru/0
BOCCTaHOBUTENbHbBIE PEAKIIUH 0adb076
bubmuoreka [JOK
64 OKHCIIUTENIN U BOCCTAHOBUTEIN 15.05.2024 https://m.edso0.ru/0

0adb076



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00adb076

KonTponbHas padota Ne4 o bu6moteka [JOK
65 teme «CTpoeHue aroma. 1 1 17.05.2024 https://m.edso0.ru/0
XUMHYCCKAs CBSI3bY 0adb486
. bu6nuoreka IJOK
. 0
66 Pesepratii ypox. 060 m?HHe 1 22.05.2024 https://m.edsoo.ru/0
Y CHUCTeMAaTH3aIlus 3HaHU I 0adb33c
. bubnuoreka IJOK
67 Pegeg::;;jgf;iﬂog;ilﬁe;ﬂe 1 https://m.edsoo.ru/0
U CH
24.05.2024 | Oaddch2
. bu6nuoreka IJOK
68 Pesepsitbiit ypok. O6O6MEHHG 1 https://m.edsoo.ru/ff]
W CHUCTeMAaTH3allus 3HaHU I 0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68 4 5
ITPOTPAMME
Iloypounoe mianupoBanue 9 A,9B
KosanuecTBo yacoB DJIeKTPOHHBbIE
Ne Kontpoa | IIpakruuec Hara uudpoBwIe
Tema ypoka Bcee
n/m bHbIE KHe U3y4eHust o0pa3oBareib
ro padoThI padoThI HbIE pecypchl
Ileproauyeckuil 3aK0H. bubnuoreka
1 Ilepuoauyeckas cucrema 1 01.09.2023 HOK
XHUMHYECKHUX 3JIeMEeHTOB JI. https://m.edsoo.r
N. MenneneeBa u/00adb59e



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B bubnmoreka
W3MEHEHUM CBOWCTB 05.09.2023 LHOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo0.r
MEePBBIX TPEX MEPHUOIOB u/00adb6b6
bubnuoreka
Knaccudukanus n 08.09.2023 LIOK
OMEHKJIaTypa R
HOMEHIIATYD https://m.edsoo.r
HEOPTraHUYECKUX BEIIECTB 1/00adb7e2
. bubnuoreka
Buapl XuMHuueckoi cBs3U OK
U TUIBI KPUCTAJUINYECKHUX 12.09.2023 Ih_[ttpS' /im.edsoo 1
PCLICTOK u/00adbac6
KonTponbHas pabora Nel
bubnuoreka
o Teme «lloBTOpenue u
yriyOneHue 3HaHU I 15.09.2023 Ir;[ttopfl Im.edsoo.r
OCHOBHBIX Pa3/Ie/iOB Kypca o '
u/00adbac6
8 kiaccay
bubnuoreka
Knaccudukarnus 19.09.2023 10K
XUMUYECKUX PEAKLIUH 110 o
https://m. .
pa3IUYHBIM IIPU3HAKAM u;;[)pg aZ?CEgsoo :
[TonsiTre o ckopocT bubnuoreka
XUMUYECKON peakiinu. 22.09.2023 LHOK
TloHsaTHE O TOMOT€HHBIX U https://m.edsoo.r
reTEePOreHHBIX PEAKIIUIX u/00adbe9a
[ToHsTHE O XMMHUUYECKOM bubnuoreka
paBHOBeCHUH. DAKTOPBI, 26.09.2023 [HOK
BJIMAIOLINE HA CKOPOCTh https://m.edsoo.r
XHMMHYECKOH PEaKINH 1 u/00adc28c



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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https://m.edsoo.ru/00adc28c

ITOJIOKECHUEC XUMHUYICCKOI'O
PaBHOBCCHA

XHUMHUYECKHE pCaKknu B

bubnuoreka
OKHCINTEIIBHO- OK
9 BOCCTAHOBUTEJIHHBIE 29.09.2023 ]fitpS' //m.edsoo.r
peaxunn u/00adcade
Teopus bubnuoteka
10 BIIEKTPOJIUTHYECKOM 03.10.2023 HOK
mucconuanuu. CHILHEIE U https://m.edsoo0.r
CI1a0bIe AIMEKTPOTHUTHI u/00adcd68
bubmanoreka
11 HNonuble ypaBHEHHSA 06.10.2023 HOK
peakiuii https://m.edsoo.r
u/00add448
XUMHYECKHE CBOMCTBA
N bubnuoreka
KHCJIOT ¥ OCHOBaHHH B OK
12 CBETE IIPEJICTaBICHU 00 10.10.2023 Iki[t <-//m.edsoo.r
3JIEKTPOIMTHYECKOM U /ODOell q dé 48 '
IACCOIMAIIH -
XHUMHUYECKHE CBOUCTBA
N bubnuoreka
coJel B CBETE OK
13 MpeaCTaBIECHUI 00 13.10.2023 Iri[tps//m edsoo.r
3JIEKTPOTUTHYECKOM U /006.1 q débZ '
IACCOIIMAIIH -
KontponsHas pabora Ne2
bubnuoreka
10 TEME OK
14 «DNEKTPOTUTHYECKAS 17.10.2023 Ett /im.ed
s://m.edsoo.r
AHcconHarA. u/0p0add9d4



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

pacTBOpaAxX»

bubnuoreka
15 O06006menue u 20.10.2023 IHOK
cHCTEeMaTH3allusl 3HaHU I https://m.edsoo.r
u/00addd12
bubnuoreka
16 [TonsiTre o ruapoOIU3e 24.10.2023 [HOK
COJIeH. https://m.edsoo.r
u/00addbfa
bubnuoreka
17 [ToHsTHE O rMAPOIU3E 27.10.2023 LIOK
coJei. https://m.edsoo.r
u/00addecO
OOmrast xapakTepuCTUKa bubnuoreka
18 rajoreHoB. XMuMHUYECKHE 07.11.2023 I[HOK
CBOMCTBA Ha IIpUMeEpe https://m.edsoo.r
X1opa u/00addfe2
Xnoposonopon. ConsHas bubnuoteka
19 KHCIIOTa, XUMHYCCKHE 10.11.2023 [HOK
CBOMCTBA, MOJIyYCHUE, https://m.edsoo.r
MpUMEHEHUE u/00adel04
[IpaxTraeckas pabota Ne 2 bubmmoteka
20 1o teme «Ilomyuenue 14.11.2023 [HOK
COJISHOM KHCJIOTEI, https://m.edsoo.r
M3y4YcHHE e CBOHCTBY u/00ade348
Brraucnenus mo bubnuoreka
21 YPaBHEHU M XUMHYECKUX 17.11.2023 [HOK

peaKHHﬁ, €CJIM OJUH U3

https://m.edsoo.r



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

peareHToB JIaH B U30BITKE

u/00ade488

bubnuoteka
27 OO61ras xapakTepucTHKa 21.11.2023 LHOK
anemeHTOB VIA-rpynmbl https://m.edsoo.r
u/00ade64a
AnnoTponHsle
MO (UKAIIUH CEPHI. bubnuoreka
23 Haxoxnenue cepel u eé 24.11.2023 HOK
COCIMHEHUU B IPUPO/JIC. https://m.edsoo.r
XUMHUYECKUE CBOMCTBA u/00ade64a
cephl
bubnunoreka
CepoBo10po, CTpOCHHE,
24 (hU3HYECKHE U XUMUYECKHUE 28.11.2023 HOK
N https://m.edsoo.r
CBOIICTBa u/00ade802
Oxcunpl cepol. CepHas bubnunoreka
o5 KHCIIOTa, U3NYEeCcKue u 01.12.2023 HOK
XHUMHYECKHE CBOMCTBA, https://m.edsoo.r
IIPUMEHEHUE u/00adea28
XUMHYECKHUE PEAKLIHH,
JeXxaliue B OCHOBE
MIPOMBIIIIEHHOTO criocoba bubnuoreka
26 ITOJyYEHHUS CEpHOMU 05.12.2023 LIOK
KHUCIOTBI. XUMHUYECKOE https://m.edsoo.r
3arpsi3HEHUE OKPYKaroLIEe u/00adec8a
Cpelbl COeTMHEHUSIMU
cepsl
27 Brruucnenne maccoBon 08.12.2023 bubnuoteka
JIOJIM BBIXOJA ITPOAYKTA LHOK



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

peakuuu https://m.edsoo.r
u/00adec8a
OO0m1ast xapakKTepuCTHUKa
bubnmoreka
3J1EMEHTOB V A-Tpynibl.

28 A30T, pacnipocTpaHEHUE B 12.12.2023 thtof'//m edsoo.r
npupoje, pusndeckue u . /0p05.1 deéaG '
XUMHUYECKHE CBOMCTBA

bubnuoreka
AMMHaK, ero pu3nyYecKue OK

29 A XUMHYECKHE CBOICTBA, 15.12.2023 Ikﬁ[t im.ed
MOJTyYCHHE U IPUMCHCHHE U /op(;l d:‘%g 4soo.r
[IpaxTraeckas padora Ne 3 bubnuoreka

30 o teme «Ilonyuenue 19.12.2023 I[HOK
aMMHaKa, U3y4YeHHE ero https://m.edsoo.r
CBOMCTBY u/00adf180

. bubnuoreka
A30THas KHCIIOTa, e€ OK

31 busnyecKre 1 XMuMHYECKIe 22.12.2023 Ettps;//m edsoo.r
cpomctBa u/00adf306
Hcnonp3oBanne HUTPATOB
U COJIEd aMMOHHS B

bubnuoreka
KauecTBE MUHEPATLHBIX LOK
. 26.12.2023
32 ynoOpeHuii. XuMuyeckoe
https://m. .
3arpsi3HEHUE OKPYKAOLIEH u;gpgaﬁ?;igsoo [
cpelibl COCNUHCHUSIMU -
azora
dochop. Oxcup pocdopa bubnmoreka
29.12.2023
33 (V) u dochopnas kucnora, I[HOK

(1)I/ISI/ILICCKI/I6 1 XUMHYCCKHUEC

https://m.edsoo.r
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
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CBOMCTBA, IIOJIyYCHUE

u/00adf68a

Ucnonn3oBanue pocdaron

bubnuoreka
B KQ4e€CTBE MUHEPATBbHBIX 09.01.2024 1OK
34 ) . 3 R
Z{ﬂ; ;())61;111; c aerp:IsHeHHe https://m.edsoo.r
PHDOJHOMN Cpeit u/00adfc20
docharamu
VYrnepon, bubanorexa
25 pacrmpocTpaHeHue B 12.01.2024 LHOK
npupoae, puznueckue u https://m.edsoo.r
XUMHUYECKHE CBOIICTBA u/00adfd9c
Oxcu el yraepoaa, ux
bubmanoreka
(U3NYECKHE U XUMIUYCCKHIE OK
36 CBOMCTBA. DKOJIOTHYECKUE 16.01.2024 .
https://m.edsoo.r
MpoOJIEMBI, CBSI3aHHBIE C
u/00adfebe
okcugom yraepona (1V) -
bubnuoreka
37 VroibHasg KHCI0Ta U €€ 19.01.2024 [IOK
coIn https://m.edsoo.r
u/00ae006¢
[IpakTuueckas pabora Ne 4
" Bubimoreka
o teme "[lomyyenue K
38 YTJIEKHUCIIOTO Ta3a. 23.01.2024 Lo
K https://m.edsoo.r
aueCTBEHHAs peakIlus Ha /0020276
kapOoHaT-uoH" -
[TepBoHAYabHBIC TOHATHS Bbubnuoreka
39 00 OpraHUYeCcKUuX 26.01.2024 LIOK
BEIIIECTBaX Kak O https://m.edsoo.r
u/00ae054e

COCAUHCHMUAX YTJICpOJa
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Kpemuuii u ero

30.01.2024

bubmnuoreka
LHOK

40
COEIUHEHUS https://m.edsoo.r
u/00ae080a
[Ipaktuueckas padora Ne
5. Pemenue bubnunoreka
a1 SKCIEPUMCHTAIBHBIX 02.02.2024 HOK
3aJ71a4 110 TEME https://m.edsoo.r
«Baxnenme HeMeTaIbl u/00ae0bf2
U UX COECIUHEHUD)
Kontponbsnas padbora Ne3 Bubnuoreka
42 1o teme «Baxuenmme 06.02.2024 I[HOK
HEMETAJUIBI U UX https://m.edsoo.r
COCIIMHEHUD u/00ae0el8
OO0mras xapakTepucTuka
XUMHUYECKUX DIIEMEHTOB —
Bubnmoreka
MeTaJUI0B. MeTayuinueckas
43 CBSI3b U METAJLINYECKAS 09.02.2024 HOK
T ——— https://m.edsoo.r
pHc u/00ae103e
pemérka. @usnyeckue
CBOMCTBA METATJIOB
XUMHYECKHE CBOUCTBA bubnunoreka
44 MCTAJIIOB. 13.02.2024 LHOK
DJIEKTPOXUMUYECKUU PsIJT https://m.edsoo.r
HaINpsHKEHUH METAJIOB u/00aell56
Oo61me crnocoObl Bubimoreka
45 MOJIyYEHUS METAILIIOB. 16.02.2024 LHOK
CniaBsl. Beraucinenns o https://m.edsoo.r
YPaBHEHUSAM XUMHUYECKAX u/00aell156
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peaKkuui, eciy OJIMH U3

pEeareHToB COAEPKUT
pUMecHu

bubnuoreka
26 [TonsTHE O KOPPO3UH 20.02.2024 ITOK
METAaJIIOB https://m.edsoo.r
u/00ael1278
bubnmoreka
47 [Ilerounble MeTAILIBI 27.02.2024 Ifi[topf'//m dsoo. 1
u/00ael14b2
bubnmmoreka
18 OKCHU/IBI U THIPOKCHIbI 01.03.2024 HOK
HaTpHs U Kaust https://m.edsoo.r
u/00ael4b2
bubnuoreka
Illenoyno3emenbHBIS
49 METAaJLJIbI — KaJbI[Hi 1 05.03.2024 Ik;[ttopf'//m edsoo.r
Marauu u/00ael5e8
bubnuoreka
50 Baxneiimme coequHEeHU S 12.03.2024 LHOK
KaJIbIHAS https://m.edsoo.r
u/00ael5e8
51 O6oOmmenue n 15.03.2024
cUCTeMaTU3aIlisl 3SHAaHU I
bubnuoreka
- JKécTkoCcTb BOIBI U 19.03.2024 LOK

crocoOblI e€ yCTpaHeHH S

https://m.edsoo.r
u/00ae1886
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[IpakTrueckas padora Ne 6

bubmnuoreka

53 o teMe "YKEcTKOCTh BOJBI 22.03.2024 HOK
.. " https://m.edsoo.r
1 METOIbI €€ yCTpaHCHUS u/00ae1ae8
Bubnuoreka
54 AnroMuHAI 02.04.2024 LHOK
https://m.edsoo.r
u/00aelc64
bubnuoreka
55 AMdoTepHbIE CBOMCTBA 05.04.2024 I[IOK
OKCHJA U THUAPOKCHUJIA https://m.edsoo.r
u/00aelc64
bubnnoreka
56 Keneso 09.04.2024 [HOK
https://m.edsoo.r
u/00aeld86
bubanorexa
Okcuapl, THAPOKCUABI U OK
57 comm xenesa (11) u xenesa 19.04.2024 1
(an https://m.edsoo.r
u/00ae35e6
58 O0001IeHNE U 23.04.2024
cucTeMaTu3alusa 3HaHU
[IpakTrueckas pabora Ne
7. Pemenue Bubnmoreka
59 SKCIEPUMEHTAIBHBIX 26.04.2024 [HOK
3a51a4 110 TeMe https://m.edsoo0.r
«Baxxneiimme MeTaiuibl U u/00ae3de8
HUX COEIUHEHUSD
60 Brruncienus mo 30.04.2024 Bubnuoreka
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YPaBHCHHUAM XUMHUUYCCKHUX
peaKHHﬁ, €CJIM OJJUH N3

[HOK
https://m.edsoo.r

pEeareHToB J1aH B H30BITKE u/00ael750
WJIA COACPKUT MPUMECH.
Brranciienus MmaccoBoit
JIOJIM BBIXOJA MPOIyKTa
peakiuu
bubnmoreka
61 OGo0mmeHue U 03.05.2024 LHOK
CUCTEMaTH3all 3HAHU https://m.edsoo.r
u/00adbac6
Kountponbnas padora Ned bubnuoreka
62 1o Teme «BaxuHenmme 07.05.2024 I[HOK
METaJUIbl U UX https://m.edsoo.r
COEIMHEHU S u/00adbac6
bubnuoreka
BemecTBa u Mmarepualsl B
63 IOBCEIHEBHOM KU3HU 14.05.2024 HOK
qeNoBeKA https://m.edsoo.r
u/00ae3f50
bubnuoreka
64 XUMHYECKOE 3arpsi3HEHNE 17.05.2024 I[HOK
OKpPY’KaloIlEen cpeabl https://m.edsoo.r
u/00ae4270
bubnmoreka
Ponp xumuu B perieHun LHOK
65 9KOJIOTUYECKUX MTPoOIeM https://m.edsoo.r
u/00ae4270
66 PesepBHBIl ypoOK. 21.05.2024 EPgSIJZHOTeKa

O000menne n

https://m.edsoo.r
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cUcTeMaTu3alus 3HaHU ! u/00ae0dOa
. bubnuoreka
PesepBHBIN ypOK. 1HOK
67 006006 1
obtierHe 1 . https://m.edsoo0.r
CHCTEeMAaTU3al1s 3HAaHU I 1/00adb33c
) 24.05.2024 bubnmoreka
PesepBHBIN ypOK. 1HOK
68 006006 1
obtieHHe 1 . https://m.edsoo.r
CHCTEMaTU3al1s 3HAaHU I 1/00ad9ch?
OBHIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOT'PAMME
9b kJacc
KoauyecTBo yacos DJIEKTPOHHBbIE
Ne
® | Tema ypoKa Bee Konrpon | Ilpakruuec HMata uupposbIe
n/n bHBIE Kue U3yYeHust o0pa3oBareib
ro padoTshI padoThI HbI€ peCypChl
Ilepuoauueckuit 3aK0H. bubnnoreka
1 [Teproanyeckas cucrema 1 06.09.2023 LHOK
XHMHYECKUX JIEMEHTOB /. https://m.edsoo.r
U. MenpeneeBa u/00adb59e
3aKOHOMEPHOCTH B 07.09.2023 bubnuoreka
2 . 1
W3MCHEHHU CBOICTB LHOK
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XUMHUUYCCKHUX DJICMCHTOB

https://m.edsoo.r

MepBBIX TPEX MEPUOJIOB u/00adb6b6
bubnunoreka
Knaccuduxarus u 13.09.2023 10K
HOMGHICIITYPE https://m.edsoo.r
HEOPraHUYECKUX BEIECTB u/00adb7e2
. bubnunoreka
Buabl XuMHYECKOU CBSI3U OK
Y TUTIBI KPUCTAITNYECKUX 14.09.2023 Ettps 1Im.edsoo.r
peteTor u/00adbacé
KonTponbHas pabota Nel
bubnmoreka
o teme «[loBTopenue u OK
yriayOiieHue 3HaHu i 20.09.2023 EttpS'//m eds00. 1
OCHOBHBIX Pa3lielioB Kypca o '
u/00adb7e2
8 kmacca»
bubnunoreka
Knaccuduxarus 21.09.2023 1LOK
XUMHUYECKUX PEaKLUi 10 o ]
Pa3IMYHBIM PU3HAKAM EE&;SEEE%SOOI
[TonsiTue o ckopocTu bubnuoreka
XUMHYECKOMN PEAKIINH. 27.09.2023 I[HOK
[TonsiTHe 0 TOMOT€HHBIX U https://m.edsoo.r
FeTEPOreHHBIX PEAKIIUAX u/00adbe9a
[TonsaTHE 0O XUMUYECKOM
paBHOBecuu. DakTophl, bubnmnoreka
BJIMSIIOIIME HAa CKOPOCTh 28.09.2023 LHOK
XUMHUYECKOUN peaklvu U https://m.edsoo.r
MOJIOKEHNE XUMHUYECKOT'0 u/00adc28c

paBHOBECHS
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bubnunoreka

OKHCIUTEIBHO- OK
9 BOCCTAaHOBUTEIBHBIC 04.10.2023 1
https://m.edsoo.r
peakunn u/00adcade
Teopus bubnuoteka
10 3JIEKTPOJIUTUYECKOM 05.10.2023 HOK
nucconuanuu. CUIbHEIE U https://m.edsoo.r
CJTa0bIC IEKTPOTHUTHI u/00adcd68
bubmnoreka
11 HonHbie ypaBHEHHUSI 11.10.2023 LHOK
peakuui https://m.edsoo.r
u/00add448
XUMHYECKHE CBOICTBA Eu6
KHCJIOT U OCHOBAaHUI B HoTHoTeRa
12 CBETE MPE/ICTaBJICHU 00 12.10.2023 HOK
. https://m.edsoo.r
AIIEKTPOIUTHIECKOMN u/00add5d8
IUCCOLIAALIAN
XUMHYECKHE CBOUCTBA Eu6
coJIell B CBETE HHOIEHOTGKa
13 5 06 18.10.2023
MPEACTABIICHII O . https://m.edsoo.r
AJIEKTPOIUTHIECKOMN u/00addsb2
NUCCOLIAALIAN
bubmnoreka
14 O06o0wenue n 19.10.2023 IOK
cHUCTeEMaTU3aln s 3HAaHU U https://m.edsoo.r
u/00add9d4
OGoGmere i Bubnuoreka
15 25.10.2023 1{OK

cUcTeMaTHu3al s 3HaH Ui

https://m.edsoo.r
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u/00addd12

bubnuoreka
16 [Tonsarue o runponuse 26.10.2023 I[HOK
coneit https://m.edsoo.r
u/00addbfa
OO0mas xapakTepucTuka
rajoreHoB. XMuMHYECKHUE 08.11.2023 Epgﬁnowm
o iiZI;ZTBa fé fipuMepe https://m.edsoo.r
u/00addecO
KonTponbhas pabota Ne2
110 TEME bubnunoreka
18 «DNEKTPOTUTHUECKAS 09.11.2023 LIOK
IUCCOLIHAI UL https://m.edsoo.r
XUMHUUECKHE PEaKLINU B u/00addfe2
pacTBopax»
Xnoposonopoa. CosnsiHas bubnunoreka
19 KHMCJI0Ta, XUMHYCCKUEC 16.11.2023 LHOK
CBOMCTBA, IOJIy4EHHUE, https://m.edsoo.r
MIpUMEHEHUE u/00adel104
[Ipaktuueckas padota No 2 Bubnuoreka
20 no teme «IlomyueHue 17.11.2023 LHOK
COJISTHOM KHUCJIOTEHI, https://m.edsoo.r
M3y4YEHUE €€ CBOMCTBY» u/00ade348
Beruncnenus no bubnuoreka
21 YPaBHCHHUSIM XMMHYCCKUX 23.11.2023 HOK
peakLuii, eclu OJIMH U3 https://m.edsoo.r
peareHTOB JIaH B U30BITKE u/00ade488
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bubnunoreka

99 O6mias XapakKTepuCcTHKa 24.11.2023 [HOK

snemeHToB VIA-rpynisl https://m.edsoo.r
u/00ade64a

AnnoTponHsle
MOIU(UKAIIUH CEPBI. bubnunoreka

93 Haxoxnenue cepol u e€ 20.11.2023 LIOK
COCIMHEHUM B MPUPOJIE. https://m.edsoo.r
XUMHUYECKHE CBOMCTBA u/00ade64a
cepbl
CepoBomopo, CTpoeHue, bubnnotexa

24 bu3HYECKHEe 1 XUMHUUECKHIE 30.11.2023 LIOK
cBoficTBa https://m.edsoo.r

u/00ade802

Oxcu el cepol. CepHast bubnmnoreka

o5 KHCII0Ta, PU3HYECKUE U 06.12.2023 HOK
XUMHUYCCKIE CBOMCTBA, https://m.edsoo.r
IpUMEHEHHE u/00adea28
XUMUUYECKHE PEAKIIUH,
JIeKale B OCHOBE
MPOMBIIIJIEHHOTO CIIoco0a bubnuoreka

26 IIOJIyYEHHUS CEpHOU 07.12.2023 LIOK
KHCJIOTBI. XUMHUYECKOE https://m.edsoo.r
3arpsi3HEHHE OKPY KAFOIICH u/00adec8a
Cpelibl COeTMHEHUSIMU
cepbl
Brruucnenune maccoBoii bubnuoreka

27 JIOJIY BBIX0/1a TPOTyKTa 13.12.2023 HOK

peakiuu

https://m.edsoo.r
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u/00adec8a

OO61ast xapakTepuCcTHKA

3JIEMEHTOB V A-TpyIIIEbI. bubmorexa
28 A30T, pacripocTpaHeHHE B 14.12.2023 HOK
https://m.edsoo.r
npupoe, qomnqevcxue u u/00adeead
XUMHYECKHE CBOMCTBA
AMMuax, ero GpusnuecKue bubmmorexa
29 1 XMMHYECKHE CBOICTRA, 20.12.2023 HOK
https://m.edsoo.r
MOJTy4YeHUE U IPUMEHEHHUE 1/00adf004
[Mpaktuueckas pabora Ne 3 Bubnuoreka
30 no teme «Ilomyuenue 21.12.2023 LOK
aMMHaKa, U3y4eHue ero https://m.edsoo.r
CBOWCTBY u/00adf180
A3oTHasg KHCI0Ta, e bubmmorexa
31 du3nUecKre 1 XUMUYECKHE 28.12.2023 HOK
. https://m.edsoo.r
CBOMCTBA u/00adf306
Hcnonb30BaHne HUTPATOB
1 COJIEN aMMOHHUS B
KaueCTBE MUHEPATbHBIX bubmorexa
32 ynoOpeHuii. XuMH4YecKoe 10.01.2024 HOK
3arps3HEHUE OKPYXKAIOLIEH https://m.edso0.¢
u/00adf518
Cpelbl COeTMHEHUSIMU
aszoTa
®dochop. Oxcun dpocdopa bubnuoreka
33 (V) u docdopHas kucnoTa, 11.01.2024 [TOK
bU3NYECKHE U XUMHYECKHE https://m.edsoo.r
CBOMCTBA, IIOJIyYCHUE u/00adf68a
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Ucnonr3oBanue pocdaron

bubnuoreka
B KaueCTBE MUHEPAIbHBIX
34 yaoOpeHuid. 3arpsisHeHne 16.01.2024 HOK
. https://m.edsoo.r
FPHPOJTIOM CpEZit u/00adfc20
dochatamu
VYraepon, bubmnoreka
35 pacIpocTpaHeHHe B 17.01.2024 HOK
npupoje, pusznyeckue u https://m.edsoo.r
XUMHUYECKUE CBOMCTBA u/00adfd9c
Oxcuapl yriaepoaa, ux
bubnmnoreka
¢u3nUecKre 1 XUMUYECKHE
36 CBOICTBA. DKOJIIOTHYECKHE 23.01.2024 LOK
poOJIeMbI, CBSI3aHHBIE C ttps://m.eds00.¢
P ’ u/00adfebe
okcugom yriaepona (1V)
bubnunoreka
37 YronpHas KUCIOTA U €€ 24.01.2024 HOK
coIu https://m.edsoo.r
u/00ae006¢
[IpakTuueckas padora Ne 4
" bubnmnoreka
o teme "Ilonyuenune OK
38 YTJIEKHUCIIOTO Ia3a. 30.01.2024 1
KauecTBeHHas peakiys Ha ttps.//m.eds00.¢
"p t u/00ae027e
KapOOHaT-MOH
[TepBoHaYATEHBIC TOHSATHUS bubnunoreka
39 00 OpraHnyecKux 31.01.2024 IIOK
BEILIECTBAX KakK O https://m.edsoo.r
COEAUHEHUSX Yriepoaa u/00ae054e
40 Kpemnuii u ero 07.02.2024 bubnuoreka

COEIUHEHUS

[IOK
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https://m.edsoo.r

u/00ae080a
[IpakTuyeckas padbora Ne
5. Pemenue bubnmoreka
a1 IKCIIEPUMEHTATBHBIX 08.02.2024 HOK
3a7a4 o TEME https://m.edsoo.r
«BaxHeli1e HeMeTaIbl u/00ae0bf2
U UX COCTUHCHUS
KonTponphas pabora Ne3 bubmmoTteka
42 1o reMme «Baxueimme 14.02.2024 HOK
HEMETALJIBI U X https://m.edsoo.r
COCAMHCHU S u/00ae0el8
OOmras xapakTepucTUKa
XHMHYECKUX DJIECMCHTOB —
bubnuoreka
MeTauioB. MeTtannuueckas
43 CBsI3b M METAJLIMUYECKas 15.02.2024 LOK
https://m.edsoo.r
KpI/I(iTaJ'IJ'II/I‘IeCKaH /00261036
pem€rka. Pusnyeckue
CBOMCTBa METAJIJIOB
XHUMHUYECKHE CBOMCTBRA bubnmoreka
44 METaJlIOB. 21.02.2024 LHOK
DNEKTPOXUMHUYECKUN Pl https://m.edsoo.r
HAIPHKEHUH METAILIOB u/00ael156
Oo6mue cnocoOb!
IIOJIyYEHHS METAIIJIOB. bubnuoreka
45 CrnnaBbl. Beruncnenus no 22.02.2024 LHOK
YPaBHEHUSIM XUMUYECKHUX https://m.edsoo.r
peakIuii, ecu OJUH U3 u/00ael156

PEarcHTOB COACPIKUT
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IpUMECH

Bubnuoreka
46 [TonsiTue o KOppo3uu 28.02.2024 HOK
METAaJII0B https://m.edsoo.r
u/00ael278
Bubnuoreka
29.02.2024 LHOK
47
[enourpre meranb: https://m.edsoo0.r
u/00ael4b2
Bubnuoreka
48 Oxcuabl U THAPOKCH IbI 06.02.2024 LHOK
HaTpUs U KaIus https://m.edsoo.r
u/00ael4b2
Bubnuoreka
[[lenoyno3eMeNnbHEIE OK
49 METaJUIbI — KAIBIANA U 08.03.2024 1
N https://m.edsoo.r
Martun u/00ael5e8
bubimnoreka
50 Baxueiimme coequHCHUS 07.03.2024 [HOK
Kbl https://m.edsoo.r
u/00ael5e8
bubnuoreka
51 O600menne u 13.03.2024 LHOK
cUcTeMaTu3aI s 3HaHU i https://m.edsoo.r
u/00adb7e2
bubnuoreka
59 JKécTkocTh BOABI U 14.03.2024 HOK

crocoOsbl €€ yCTpaHeHU S

https://m.edsoo.r
u/00ae1886
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[IpakTiueckas padota Ne 6

bubnunoreka

53 o TeMe "JKEcTKOCTh BOOBI 20.03.2024 HOK
. " https://m.edsoo.r
U METO/bI €€ yCTpaHCHUS 1/00ae1acs
bubmunoreka
54 AmroMuHNAI 21.03.2024 HOK
https://m.edsoo.r
u/00aelc64
bubmnoreka
55 AmdoTepHbIe CBOICTBA 03.04.2024 LIOK
OKCHJA U THUAPOKCHUJIA https://m.edso0.r
u/00aelc64
bubimnoreka
56 Keneso 04.04.2024 LHOK
https://m.edsoo.r
u/00ae1d86
bubmnoreka
Okcuapl, THAPOKCUIBI U OK
57 comu xenesa (11) u xenesa 17.04.2024 1
(i https://m.edsoo.r
u/00ae35e6
bubmnoreka
58 O0o0rmenue u 18.04.2024 [HOK
CHUCTEMaTU3alis 3HAHU U https://m.edsoo.r
u/00adb7e?2
[IpakTuueckas padora Ne
7. Pemienue bubmnoreka
59 JKCIIEPUMEHTaIbHBIX 24.04.2024 IIOK
3aJ1a4 110 TeEMeE https://m.edsoo.r
«Baxuennme MeTalIbl 1 u/00ae3de8

HNX COCIUHCHU S
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Brrunciaenud mo
YpaBHEHUSIM XUMUYECKUX

peaKkIuii, €Cu OJNH U3 bubnuoreka
60 peareHTOB JIaH B H30BITKE [HOK
WJIA COJIEPKUT IIPUMECH. https://m.edsoo.r
Brruncnenus maccoBon 25.04.2024 u/00ael750
JIOJIA BBIXOJa MIPOYKTa
peakiuu
bubnuoreka
61 O0001eHne u LIOK
cUCTeEMaTU3alnusg 3HaHU U https://m.edsoo.r
u/00adb7e2
KonTponbhas pabora Ned bubmmoTteka
62 1o TeMe «Baxuelmme 02.05.2024 LIOK
METAJUIBI U UX https://m.edsoo.r
COEIUHEHUSD» u/00adb7e2
bubnuoreka
Bemecta n matepuaibl B OK
63 [IOBCEIHEBHOM XU3HU 08.05.2024 1
https://m.edsoo.r
JeJoBeKa 1/00ae3f50
bubnuoreka
64 XUMHYECKOE 3arpsA3HEHNE HOK
OKPYXKaIOIIEeH cpeabl https://m.edsoo.r
15.05.2024 | Uu/00ae4270
bubnuoreka
65 Ponb xumuu B perieHun LIOK
9KOJIOTMYECKUX ITPOOIEM https://m.edsoo.r
u/00ae4270
66 Pe3epBHBIN yPOK. 16.05.2024 bubnmoreka
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O0001EeHue u HOK
cCHUCTEMaTU3alli 3HAHU U https://m.edsoo.r
u/00ae0d0a
. bubnuoreka
PezepBHBIl ypoOK. LIOK
67 0606 1
OOLICHUE U § https://m.edsoo.r
cucTeMaTu3aI s 3HaHu i u/00adb33c
. bubnuoreka
PesepBHBIN ypOK. LIOK
68 00600 1
OOLEHUE U } https://m.edso0.r
cucTeMarTu3anus 3HaHU I u/00ad9ch?2
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISI YAEHUKA

Xumusa, 8 knacc/ Pyasutuc l.E., Penbgman ®.I., AKunMoHepHoe o0bLecTso «M3aaTenscTBo
«[lpoceelieHne»
e Xumus, 9 knacc/ Pyasutuc .E., Penbaman P.I., AKuMOHepHoe 06LecTBo «M3aaTenbLCTBO

«[poceelieHne»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumus : ypoku B 8 kiacce : mocodue ans yuurens /H. H. I'apa

Xumus. Ypoku B 9 kitacce : mocodue s yautens /H. H. I'apa

HU®POBBIE OPA3OBATEJIBHBIE PECYPCbBI U1 PECYPCBI CETHU

HMHTEPHET

bu6mnoreka [JOK

http://www.chemnet.ru I'azeta «Xumus» U cailT I yuuTens «5 oy Ha ypOK XUMHUI)
http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JJICKTPOHHBIN YICOHUK


http://www.chemnet.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/
http://www.chemistry.ssu.samara.ru/
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