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IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma nmo XuMuM Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa30BaHUsl COCTABIIEHA HA OCHOBE TPeOOBaHUM
K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHON MpPOTpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs,
npencrasieHHbx B PI'OC OO0, a Takke Ha OcHOBE (eaepaibHON pabdoyeil MporpaMMbl BOCIUTAHUS U C
y4€TOM KOHIIEMIUU TpEenojaBaHus y4eOHOro mpeamera «XUMHS» B 0Opa30BaTENbHBIX OpraHHU3AIUIX
Poccuiickoit @enepanun.

[TporpamMma mo xuMuu Ja€T MpEACTaBICHHE O IIENAX, OOmIed cTpareruu OOydeHHs, BOCIUTAHUS U
pa3BUTHs OOYYAIOLIMXCS CPEACTBAMH yYEOHOTO TMpeIMeTa, YCTaHABIMBACT 0053aTEIBHOE MPEIMETHOE
coJiep KaHue, MpeaycMaTpruBaeT pacipeelieHne ero Mo KiaccaM M CTPYKTYpUPOBaHUE 1O pa3feinaM U TeMam
MPOrpaMMbI IO XHMHH, OIPEISISICT KOJWYCCTBCHHBIE W KAYCCTBCHHBIC XapPAaKTEPUCTHKH COJCPIKAHMUS,
PEKOMEHIYEMYIO TIOCTIEIOBATEIHPHOCTh U3YYCHHUS XUMUU C YYETOM MEXKIPEIMETHBIX UM BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKHA y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00ydYarommuXcsi, OMpeAesieT BO3MOKHOCTH
npenMeTa A peanu3aluu TpeOOBaHMI K pe3ysibTaTaM OCBOSHUSI OCHOBHOM 00pa30BaTENbHOM MpOrpaMMBbl Ha
YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, a Tak)Ke TpeOOBaHMI K pe3yJibTaTaM OOyUYEHHUsS XUMHUU Ha YpOBHE
HeNNe U3y4eHHs MpelIMeTa W OCHOBHBIX BUIOB yueOHO-IIO3HABATEIHHON NEATEILHOCTH O0YYaloUIerocs 1o
OCBOEHHIO y4eOHOTr0 CO/IePKAHUS.

3HaHMEe XHUMHUU CIY>KUT OCHOBOM i1 (OpMHpOBaHHS MHPOBO33PEHUS OOYYaIOMIETocs, €ro
NpE/CTaBICHU O MaTepualbHOM €IWHCTBE MHpa, BaXHYIO pOJIb UIpaloT (QopMHUpyeMble XHUMHUEH
MPEJICTABICHHUS O B3aMMOIIPEBPAILCHUSIX PHEPTHH U 00 HBOJIONMU BEIIECTB B MPUPOJIE, O MyTSIX PEIICHUSI
r100adbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHs YEJIOBEUECTBA — CHIPbEBOM, YHEPreTHUYCCKOM, MHUIICBOW M
IKOJIOTHYECKOM 0e30MacHOCTH, TPOOIEM 3paBOOXPAHEHHS.

N3ydenue xumuu:

CHOCOOCTBYET pealn3allii BO3MOXKHOCTEH ISl caMOpa3BUTHS U (HOPMUPOBAHHS KYJIBTYphl JTUYHOCTH,
e€ o0uiei ¥ (yHKIMOHATBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHKE MBIIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEH 0OYyJaroIIMXCsi, HABBIKOB HX
CaMOCTOSITENIbHOM ~ y4eOHOM  JESITeNbHOCTH, OKCHEPUMEHTAJIbHBIX M  HCCIEOBATENIbCKUX  YMEHHH,
HEOOXOUMBIX KaK B IOBCEIHEBHOM KU3HH, TaK U B IPOGECCUOHATLHOM e TEIIbHOCTH;

3HAKOMUT CO CHeUU(PUKON HAy4YHOTO MBIIUICHHUS, 3aKJIAJbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAa Ha
€IMHCTBO TIPUPOJIBI M YEIOBEKA, SBIISIETCS OTBETCTBEHHBIM JTanoM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYUHOM
IPaMOTHOCTH O0YYaIOIINXCS;

CIOoCcOOCTBYeT (POPMHUPOBAHUIO I[EHHOCTHOTO OTHOIICHWSI K €CTeCTBEHHO-HAYYHBIM 3HAHUSIM, K
pUpoJie, K YeIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKoe 00pa3oBaHue 00yJaromIuXcsl.

JlanHple HampaBieHUs] B OOYYCHHHM XHMHUU OOECIICUYMBAIOTCS CHENU(UKON COACpNKAHHS YIeOHOTO
npenMeTra, KOTOPBIM SIBISEeTCS MeAarornyeckd aJanTUPOBAHHBIM OTpa)KeHHMEM 0a30BOM HayKW XMMHUU Ha
OIPEIEIIEHHOM JTalle €€ Pa3BUTHA.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHUs OPUEHTUPOBAH HA OCBOCHHE 00YYarOIIMMHUCS
CHUCTEMBI TICPBOHAYAIBHBIX TOHSATHH XWMHH, OCHOB HEOPTaHUYECKOW XHMHH W HEKOTOPBIX OTIIEIBHBIX
3HAUYMMBIX TIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa copep)kaHusi IPOTPaMMBI 10 XHMHUK C(OPMHPOBAaHA HA OCHOBE CHCTEMHOTO TMOAXO0na K e
nzyueHnto. Conep:kaHue CKIIAJbIBACTCS W3 CUCTEMbl MOHATHH O XMMHUYECKOM DJIEMEHTE U BEUIECTBE U
CUCTEMBI TMOHATHH O XUMHUYEeCcKoW peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OpraHU30BaHBI IO MPHHIIUAITY
MOCIIE0BATEILHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYSHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS,

— Ilepuoanueckoro 3akona J[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XHMHH;

— YUYEHHS O CTPOCHUH aTOMa M XUMHUYECKOH CBSI3H,

— IPEJCTaBICHUI 00 IIEKTPOTUTUIECKON AUCCOIUAINH BEIIECTB B PACTBOPAX.

TeopeTndeckre 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE AMITUPHYCCKH TOJTYYCHHBIX W OCMBICIICHHBIX
(dakToOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO YPOBHSI K JAPYroMYy, BBITIONHSS (DYHKIUH OOBSICHEHUS U
MPOTHO3UPOBAHUSl CBOMCTB, CTPOEHUS U BO3MOXKHOCTEM MPAKTUYECKOTO TNPUMEHEHHS] U TOJy4YeHUs
M3y4aeMbIX BEIECTB.



OcBoeHue MpOrpaMMbl MO XHMHHU CIOCOOCTBYET (POPMHUPOBAHUIO TPEACTABICHUS O XMMHUYECKOH
COCTaBIISIOIIECH HAyYHOM KapTHHBI MUpa B JIOTMKE €€ CHUCTEMHOH MPHUPOJbI, LIEHHOCTHOTO OTHOILIEHUS K
Hay4YHOMY 3HAaHHIO U METO/aM I03HAaHUA B HayKe. M3yueHne XuMUM POUCXOUT C IPUBJICUYEHUEM 3HAHUH U3
paHee M3YyYEeHHBIX YYEOHBIX mpeameToB: «Okpyxaronmui mupy», «buonorus. 5—7 knacce» u «®Pusuka. 7
KJIacC».

[Ipu u3y4yeHUH XUMHUH MPOUCXOAUT (GOPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOM HAyKH Kak 00JacTH
COBPEMEHHOI'0 E€CTECTBO3HAHHUS, NMPAKTUYECKON AESITEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOI KyJIbTYpHhl. 3a/1aya y4eOHOTO IpeMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI XUMHUUECKHUX 3HAHUN —
BaXHEMIINX (AKTOB, MOHITHHM, 3aKOHOB U TEOPETUYECKUX IMOJIOKEHUM, JOCTYHHBIX 0000IIeHUN
MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKd, B MNPHUOOIIEHWHM K HAyYHBIM METOJaM T[O3HaHUS MpHU
M3Y4YEHUHU BEIIECTB U XMMHUUYECKUX PEAKIUH, B ((OPMUPOBAHUH W PA3BUTUHU MMO3HABATEIBHBIX YMEHHM U UX
NPUMEHEHUH B y4eOHO-IIO3HABATEIbHON M Y4eOHO-MCCIIEAOBATEIbCKON NEATENbHOCTH, OCBOCHHM IPaBUII
0e3omacHOro o0paIieHus ¢ BEMIECTBAMU B IOBCETHEBHOM KU3HH.

[Ipy u3ydyeHHM XUMHH Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs Ba)KHOE 3HAYECHHUE MPUOOpeH
TaKHe LENH, KaK:

— (opMupoBaHHE HHTEJUIEKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CaMOCTOSITEJIbBHOMY TPUHSATUIO pEHICHUH, CIOCOOHOM aJanTHUpOBaThCs K OBICTPO
MEHSIOUIUMCS YCIOBUSIM KU3HU;

— HamnpaBJI€HHOCTh OOyUYEHHUS Ha CHCTEMAaTHYeCKOoe MPUOOIIEHHE O0YyYaroIMXCsl K CaMOCTOSITEbHOM
MO3HABATEIBHON AEATeNbHOCTH, HAyYHBIM METOJAaM IO3HaHUA, (POPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHUU,

— o0ecrieyeHre yCIOBHH, CIOCOOCTBYIOUIMX NPUOOPETEHUI0 00YYaroIIMMUCS OIbITa Pa3HOOOpPA3HOM
NEeSATENbHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHLINM), HWMEOLIUX
YHUBEPCAJIbHOE 3HAYEHUE /1JI Pa3IMYHBIX BUJOB JCSATEIBHOCTH;

— ¢dopmupoBanre 00MIeH (QYHKIIMOHATHHOW W €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, B TOM YHCIIE
YMEHHUH OOBSICHATH M OIEHUBATH SBJICHHS OKPYKAIOIIEr0 MUPA, UCTIONIBb3YS 3HAHUS U OIBIT, TOTyUYEHHBIE IPU
U3Y4YEHUU XUMHH, TPUMEHSTh UX MPU PELIeHUH MTPOOJIEM B TOBCEAHEBHON KU3HU U TPYJOBON AESTENIbHOCTH;

— (popmupoBaHue y 00y4aOMUXCS TYMaHUCTHUECKUX OTHOIICHHI, TOHUMAaHUS IEHHOCTH XUMUYECKUX
3HaHUW JUI BBIPAOOTKH 3KOJOTHYECKH 11eJecOo00pa3HOro MoBeJAeHHUs B ObITY M TPYJOBOW AESITEILHOCTU B
LEJISIX COXPAHEHUS CBOETO 37J0POBbS M OKPYKAIOUIEH IPUPOAHON CPEIbI;

— pa3BUTHE MOTHBAIMHM K O0YUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHUSI O0IIEYEIOBEUECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPO(UIIS U HANPaBICHHOCTH
JaTbHEHIIIETo 00ydYeHUsI.

OO1ee yrcno 4acoB, OTBEAEHHBIX ISl U3YUYEHHUSI XUMHH Ha YPOBHE OCHOBHOT'O OOILEro oOpa3oBaHus,
coctanisieT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEP)KXAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMUYECKHE TOHSATHUS

[Ipenmer xumuu. Posib XMMHM B KM3HHM 4YEJIOBEKa. XMMHS B CUCTEME HayK. Teila W BellecTBa.
®u3nuecKue CBOMCTBA BEIIECTB. ArperatHoe cocTossHue BeniecTB. [loHsATHE 0 MeTOaxX MO3HAHUS B XUMUHU.
YucTteie BemecTBa 1 cmecu. CriocoObI pa3iesieHHs CMeCei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JeMeHTbl. CUMBOIBI XUMHUYECKHUX 3JIEMEHTOB. IIpocTbie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckass Gopmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BeulecTB. OTHocuTenbHast aromHass Macca. OTHocuTedbHasi MOJIEKYJsipHas Macca. MaccoBast 10
XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Monb. MomsipHag macca. B3auMOCBSI3b  KOJIMYECTBA, MAacChl W 4HUCia
CTPYKTYPHBIX €IHHHUII BelecTBa. PacuéTel mo Gpopmynam XUMHUYECKUX COSTUHEHUH.

®u3nUecKUe 1 XUMAYECKHE SIBJICHNA. XUMUYECKasl peakluus U €€ NMpU3HaKy. 3aKOH COXPaHEHHsI MacChl
BelecTB. XWMHUYECKHe ypaBHeHHs. Kiaccudukanus XUMUYECKHX peakiui (COeIUHEHMs, pPa3lIOKEHUs,
3aMeIIeHus, 0OMEeHa).

Xumuueckuii IKCnepumeHm:

3HaKOMCTBO C XMMHYECKOH MOCYJ0MH, MpaBuiiaMu paboThl B Ja00paTOpuu U MpuéMamMu OOpalleHus ¢
1abopaTopHBIM 000PYJOBaHHEM, M3yYeHHE U ONMHCAaHHE (U3MUYECKUX CBOMCTB 00pa3llOB HEOPTaHUYECKHX
BelIeCcTB, HabmoaeHNe (u3nueckux (TU1aBjIeHHe BOCKA, TasHUE JIb/a, paCTUPAaHUE caxapa B CTYIKe, KUIIEHUE
Y KOHJICHCAIUsl BOJbI) U XUMUYECKUX (TOPEHHUE CBEUH, MPOKAJIMBAHNE MEIHOW MPOBOJIOKH, B3aUMOICICTBUE
Mela ¢ KHUCJIOTOW) SIBJICHM, HAONO/IeHWEe M OIMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX peaKiuil
(pasmoskeHue caxapa, B3aMMOJCHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapusi, pa3oKeHUE THAPOKCUIA MEIU
(1) mpu HarpeBaHHH, B3aMMOICHCTBHE Keye3a ¢ pacTtBopoM coiu meau (I1), u3ydenne crioco6oB pasaciieHus
CMeceil: ¢ TOMOIIbI0 MarHuTa, (PUIBTPOBAHUE, BHINAPUBAHUE, NUCTUWILIALUS, XpoMaTorpadus, MpoBeIeHUE
OUYMCTKU TIOBAPEHHOW COJIM, HAOIIOJCHUE U OMMCAHUE PE3yJIbTaTOB MPOBEACHUS OINbITA, UILIIOCTPUPYIOLIETO
3aKOH COXpPaHEHUsI MACChI, CO3JaHUE MOJIEIIEH MOJIEKYJI (I1apOCTEPIKHEBBIX).

Ba:xueiinue npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

Bo3ayx — cmeck razo. CoctaB Bo3ayxa. Kucimopos — sneMeHT u mpocToe BemecTBo. HaxoxneHue
KHUCJTIOpOJia B MpuUpoje, (PU3NYecCKue U XUMHUYecKue cBoicTBa (peakuuu ropeHus). Oxcunbl. [Ipumenenue
kuciopoaa. CrocoObl MOTyUYeHHsI KUCIOpoa B JA0OpaTOpUH U MPOMBIIUIEHHOCTU. KpyroBopot kucinoposa B
npupojie. O30H — annoTponHas MoaAu(pUKAIIHSI KUCIOPOAA.

TemnoBoit 3(hheKkT XUMUYECKOH peakiuy, TEPMOXHUMUYECKHE ypaBHEHHS, dK30- U SHIOTEPMUYECKHE
peakuuu. TommuBO: yroib U MeTaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHHE MapHUKOBOTo 3ddexTa, paspylieHue
030HOBOTO CJIOSI.

Bogopon — n»meMeHT W mpocToe BemecTBO. HaxokneHue Bomopoaa B mpupojae, (uzuueckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TTosy4eHus. KucioTsl u conu.

MosnsipHblit 00b€M ra30B. Pacu€Thbl Mo XUMUYECKUM YpaBHEHUSIM.

®usnyeckue cBoWcTBa BOAbL. Boga kak pactBoputenb. PacTBopbl. HachlllleHHbIE M HEHACHIIICHHBIE
pacTBOpbl. PacTBOpMMOCTE BellecTB B Boje. MaccoBasi JoJisl BEIIECTBA B pacTBOpe. XMMHUUYECKHE CBOMCTBA
BoAbl. OcHoBaHusA. Poyib pacTBOpOB B TpUPOJE M B KU3HH 4YeloBeKa. KpyroBopoT BOJBI B MPHUPOJIE.
3arpsi3HeHuE TPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOJ.

Knaccudukanus Heoprannyecknx coequuennid. Oxcuanl. Knaccudukanus okcumoB: coneodpasyronme
(ocHOBHBIE, KHCIOTHBIE, aM(oOTepHbIE) U HeconeoOpasyrome. Homenknarypa okcumoB. dusznueckue u
XUMUYECKHE CBOMCTBA OKCUAOB. [lomyueHrne oKCuaoB.

OcHoBanms. Knaccudukanus ocHOBaHMN: MIENOYM W HEPAaCTBOPUMBIE OCHOBaHWA. HomeHkmarypa
OCHOBaHMH. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHMil. [lolyueHre OCHOBaHUM.

Kucnotel. Knaccuduxanus xucinor. Homenknarypa kucinoT. Dusznyeckue M XUMHUYECKHE CBOWCTBA
kuciot. Psg aktuBnoctu metauioB H. H. bekerosa. [lonydyenue kucior.

Conu. Homenxknartypa coneil. @usnueckue u XuMudeckue cBoiicta coneil. [lomyuenue coneil.

I'eneTnueckas CBSI3b MEXKAy KJIACCAMHU HEOPTaHUYECKUX COCINHEHUM.



Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpelelieHHe COJCp)KaHUS KHUCIOpoAa B  BO3AyXe, IMOJNy4YeHHEe, coOupaHue,
pacro3HaBaHHE M W3yYeHHE CBOWMCTB KHCIOPOJa, HAONIONEHHE B3aWMOJCHCTBHS BEIIECTB C KHCIOPOAOM H
yCIIOBUSI BO3HUKHOBEHHUS M TMpEKpalleHuss TopeHus (mokapa), O3HaKOMIIEHHE ¢ oOpa3liaMd OKCHIOB H
ONMCAaHWe WX CBOMCTB, MOJydYeHHE, COOMpaHUe, PAcIiO3HABAHWE W M3YYCHHE CBOMCTB BOAOpOJa (TOpEeHUE),
B3auMoJieiicTBie Bomopoaa ¢ okcugoM Meau (Il) (Bo3MOXXKHO HCHONB30BaHHE BHAEOMATEPUATIOB),
HaOJroIeHNe 00pa3ioB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEJOBAHNE OCOOCHHOCTEH PaCTBOPEHHS BEUIECTB C
pa3IMYHON pacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEIEIEHHON MAacCOBOM J10JIel PacTBOPEHHOIO
BEUIECTBAa, B3aMMOJEHUCTBUE BOABI C MeTalylaMu (HaTpueM U KajibleM) (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIECIOBAaHUE OOpPa3llOB HEOPTaHMUYECKUX BEIIECTB PA3IMUYHBIX KJIAcCOB, HAOIOJIEHUE
M3MEHEHHUs OKpacKu MHAMKATOPOB B pacTBOpaxX KHUCIOT M ILeJI04Yel, H3yuyeHue B3aUMOJCHCTBUS OKCUIa MEIU
(I) ¢ pacTBOPOM CEpHOW KHUCIIOTBI, KHCIOT C METa/UlaMH, pEaKIUil HEUTpaTU3aIiK, IOJyuYeHHE
HEPACTBOPUMBIX OCHOBAHMW, BBITECHEHHWE OJHOTO MeETajula JAPYTMM U3 pacTBOpa COJM, pEIIEeHUe
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHeHme KJ1acchl HEOPTraHMUYECKUX COSAUHEHUI.

IHepuoauyveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux djeMeHToB JI. . MenaeneeBa.
Ctpoenue atoMmoB. XuMudeckasi cBsi3b. OKUCIUTETbHO-BOCCTAHOBUTEIbHbIE PeAKIHI

[lepBble MOMBITKU KJIacCU(UKAIIMA XUMUUYECKHUX 3JeMEHTOB. [IoHsATHE O rpyIax CXOJHBIX 3JIEMEHTOB
(menoYHple U MIETOYHO3EMENIBHBIE METAJUIbI, TaJOreHbl, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT
aM(poTepHbIE OKCUbI U TUAPOKCUIBL.

Ilepuognueckuii 3akoH. Ilepumomuueckas cucreMa xumuueckux syeMeHtoB JI. M. Menneneesa.
Kopotkonepuoanas u pmmHHONIEpHoaHas Gopmel [lepronnyueckolt cucTeMbl XUMHYECKUX demeHnToB /1. U.
Menpneneesa. Ilepuons! u rpynnel. GU3MYECKUN CMBICH MOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOJA U I'PYIIIBI
JJIeMEeHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siep. M3otonbl. DnekTpoHsl. CTpoeHUE 3JIEKTPOHHBIX 000JI04eK
aToMoB MepBbIX 20 xuMmudeckux 3aeMeHToB [lepunoanueckoi cuctemsl Jl. . MenneneeBa. XapakTepucTUKa
XMMHYECKOI0 3JIEMEHTA IO ero noJjioxkeHuro B [lepuoanueckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHMsI pajJuyca aTOMOB XUMHYECKHX DJJIEMEHTOB, METAJUIMUYECKUX H
HEMETAJUTMYECKUX CBOMCTB IO IPYIIIaM U MePUOIaM.

3nauenue [lepuoanueckoro 3akona u [leproauueckoil CHCTEMBI XUMHUUECKHX AJIEMEHTOB JJIs Pa3BUTHUS
Hayku U npakTtuku. [{. 1. MeHeneeB — yu€HbIid U TpaXKJaHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (HOJsipHAas W HEMOJsSpHAasg) CBSA3b. OJIEKTPOOTPHUIATEIHLHOCTH
XUMUYECKHX AJIeMeHTOB. VIOHHas CBSI3b.

Crenenp oxucieHusa. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl OKUCIEHHS W
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAJIOB M HEMETAJIOB, B3aUMOJEHCTBUE THAPOKCHIA ILHMHKA C
pacTBOpamMu KHUCJIOT M ULIENOYEH, MPOBEACHUE OMNBITOB, WUIIOCTPUPYIOUIUX HPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKUil (FOpEHUE, peakluu pa3yioKeHNs, COSTUHEHMS).

Mesicnpedmemmuoie c6a3u

Peanuzanus MexnpeaMeTHBIX CBsI3ed NpU M3yYEHWHM XMMHUHM B 8§ Kiacce OCYUIECTBIAETCA 4Yepes
UCIIONIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHMA, TaK U MOHITHMA, SIBISIOIINXCS CUCTEMHBIMH JJIst
OTJIEbHBIX MTPEJIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mure ecTeCTBEHHO-HAYUYHBIC TOHSATHS: HAay4HBIH (akT, THUIOTE3a, TEOpHUS, 3aKOH, aHAJIMU3, CHHTE3,
KjaccupuKalus, MNEePUOJUYHOCTh, HAOIIOACHHE, SKCIEPUMEHT, MOJAEIMPOBAHUE, HU3MEpPEHHUE, MOJEIb,
SIBJICHUE.

®dusnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUI, H30TOIbBI, PaJHMOAKTHBHOCTD,
MOJIeKyJla, S3JEKTPUUYECKUH 3apsijl, BEIIECTBO, Telo, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBa, ras,
¢duznyeckre BeIUUNHBL, €AMHULIBI U3MEPEHUs1, KOCMOC, TUTaHEThI, 3BE3/1b1, COJHIIE.

buonorust: porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, runpochepa, MUHEpaNbI, TOPHBIE TOPOJBL, MOJIE3HBIE UCKOMAeMble, TOILIIMBO,
BOJIHBIE PECYPCHI.

9 KUIACC



BeurecTBo M XMMHUYeCKas peakuusi

Ilepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux dieMeHToB /[l M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJIis, KaJIbLIMSI U UX COCIMHEHUM B COOTBETCTBUU C MOJIOKEHHEM 3JIeMEeHTOB B [lepnoanueckoil cucreme u
CTPOCHHEM HX aTOMOB.

CrpoeHue BelecTBa: BUAbl XMMHUYECKOM CBA3U. THIBI KPUCTAINIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOICTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKOU CBSI3H.

Knaccudpukanus M HOMEHKJIATypa HEOPraHWYECKHMX BEIIeCTB. XMMHUYECKHE CBOWCTBAa BEIIECTB,
OTHOCSIIUXCS K Pa3IMYHBIM KjlacCaM HEOPTraHWYECKUX COCIMHECHHM, T€HETHYECKas CBSI3b HEOPraHUYECKHX
BELIECTB.

Knaccudukanuss XHkMUYIECKUX PEAKIIUi MO pa3InYHBIM IIpU3HAKaM (TI0 YHCITy U COCTaBy y4aCTBYIOIIMX
B PEaKIIUU BEIIECTB, M0 TEIUIOBOMY 3P EKTy, O H3MEHEHUIO CTENEHEH OKUCICHHSI XUMUYECKUX DJIEMEHTOB,
Mo OOpaTUMOCTH, MO YYACTHIO KaTajiu3aTopa). DK30- M JHIOTEPMHUUYECKHE PEAKINH, TCPMOXUMUUYECCKHE
ypaBHEHUS.

[Tonsitue o ckopoctu xumudeckoil peakuuu. [loHsTre 00 0OpaTUMBIX U HEOOPATHUMBIX XHUMHUYECKHUX
peakuusx. lloHsATHE O TOMOIEHHBIX M TeTepOoreHHbIX peakuusax. [lonstue o kartanuze. Ilomsitue o
XUMUYECKOM paBHOBecHU. @DakTOpbl, BIMAIONIME HA CKOPOCTh XWMHUYECKOW pPEaKUUH U TOJIOXKECHHUE
XUMHUYECKOI0 PAaBHOBECHS.

OKHCIUTENTBHO-BOCCTAHOBUTEJIbHBIE peakuuu, 3JIEKTPOHHBIN OanaHc OKHCJIUTENIBHO-
BOCCTAHOBUTEIbHOW peakuuu. CoOCTaBl€HHE YpPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHN ¢
HCIIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOTr0 OaaHca.

Teopust >JIEKTPOIUTHUECKON NMCCOLUMALMU. DJIEKTPOIUTHI U HEIIEKTPOJUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M AuCCOLMAIMM BEIIECTB C Pa3IMYHbIMM BHUJAMHU XMUMHUYECKON CBs3U. CTENEHb IMCCOLMALIMH.
CurbHBIC U CIIA0BIC AIEKTPOJIUTHI.

Peakuuu monnoro oomMena. Y cioBusi MPOTEKaHUs PEAKIMI HOHHOTO OOMEHa, TOJHbIE U COKPAIEHHBIE
WMOHHBIC ypaBHEHHsS peakuuil. CBOWCTBa KHCIIOT, OCHOBAaHHMM M COJed B CBETE MpeACTaBICHUN 00
3JIEKTPOJINTUYECKON qucconuanuu. KauecTBeHHbIe peakuu Ha HOHBL. [loHsATHE O ruApoIn3e conei.

Xumuueckuii IKCnepumMeHm:

O03HAKOMJICHHE C MOJEISIMU KPHUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKHUX BEIIECTB — METAJIOB U
HeMeTauloB (Tpadura M anMmasa), CIOXKHBIX BEIIECTB (XJOpUIA HATpHUA), MCCIETOBAHUE 3aBUCUMOCTHU
CKOPOCTH XMMHUYECKON PeaKkuy OT BO3ACUCTBUS Pa3NIUYHbIX (aKTOPOB, UCCIECTOBAHHUE DIIEKTPOIIPOBOJHOCTH
pacTBOpPOB BELIECTB, MpOILECCa AUCCOLMALMNA KUCIIOT, 1IeJo4Yel U cosel (BO3MOKHO MCIOJIb30BAaHUE BUJIEO
MaTepUajoB), MPOBEACHUE OIBITOB, WUTIOCTPUPYIOUINX MPU3HAKK MPOTEKaHUs peakluii HOHHOro oOMeHa
(oOpa3oBaHmMe ocanka, BBIACICHHWE Trasza, O0pa30BaHHE BOJBI), OIBITOB, WUTFOCTPUPYIOMUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiii (TOpeHre, peakliuu pa3aoKeHus, COeTMHEHUS ), PacliO3HaBaHNE
HEOPTraHUYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIMH HA WOHBI, PEIIEHHE SKCIEPUMEHTATBHBIX
3a/au.

HeMeTasibl M UX coeTMHEHUSI

OOmas xapakTepucTHKa TraloreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTETIEeHH
okucnenus. CTpoeHne u (pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — TrajloT€HOB. XMMHUYECKHUE CBOMCTBA Ha
npuMepe xJiopa (B3aMMOCIHCTBHE C MeTalUlaMH, HeMeTalslaMu, Ienodamu). XiopoBogopon. ComnsHas
KHCJIOTa, XUMUYECKHE CBOWCTBA, MOJIyYeHHUE, TpUMEHeHue. JleficTBrue XJIopa U XJIOPOBOJAOPO/Ia HA OPraHU3M
yesoBeka. BaxkHelme XJIopuibl M UX HaX0KJIEHUE B IPUPO/IE.

O6mras xapaktepuctuka 35eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIE
crenieHn okucieHus. CTpoeHHe U (PU3MYECKHE CBOWCTBAa MPOCTHIX BEIIECTB — KHCIOPOAAa H CEpHI.
AmoTponHble MoaU(UKAIMKM KUCIOpoAa U cepbl. XUMUYECKUEe cBoWcTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
dusznueckue W XUMHYECKHE CBOMcTBA. OKCHUIBI Cephl KaK MPEACTABUTENN KHUCIOTHBIX OKCHAOB. CepHas
KHCIIOTa, (U3MYECKHE ¥ XUMHUYECKHE CBOWCTBa (00IME Kak TWPEACTaBUTENS Kiacca KHUCIOT |
cneruduieckue). XuMHUIECKUE PEaKiliy, JIexkKallie B OCHOBE MPOMBIIUICHHOTO CIOC00a MONYYeHHs CepHOM
KUCIIOTHL. [Ipumenenue cepHoit kucimoThl. ColM CEPHOU KUCIIOTHI, KaUeCTBEHHAs] Peakius Ha Cyib(paT-HoH.
Haxoxnenue ceppl U €€ COCIMHEHMM B Ipupofe. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEW Cpensl



COCIMHEHUSIMU cepbl (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE BO3AyxXa M BOJOEMOB), CIOCOOBI €ro
MPEeIOTBPAICHUS.

OO6mass xapaktepuctuka 37eMeHTOB VA-rpymmbel. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepPHBIC
CTETEHU OKHCICHHS. A30T, pacpoCTpaHEeHHe B MpUpoie, GU3nUYecKre U XuMudeckue cBoiictBa. Kpyrosopor
a3oTa B mpHuponae. AMMHAK, ero (hU3NYeCKHe W XMMHYECKHE CBOMCTBA, MojlydyeHWe W npumeHenwne. Conm
aMMOHHSI, UX PU3UYECKUE U XUMUYECKUE CBOWCTBA, MpUMeHeHre. KauecTBeHHas peakiivs Ha HMOHBI aMMOHUSI.
A30THas KHCJO0Ta, €€ MmoinydeHue, Gusnueckue u XMMHYECKHUe CBOMCTBa (00IIMe Kak MpeacTaBUTeNsl Kiacca
KUCTOT M crenupuyeckue). Vcmonb30BaHME HUTPATOB M COJIEM aMMOHHS B KadeCTBE MHHEPAIbHBIX
yaoOpeHui. XUMHUYECKOE 3arpsi3HEHHUE OKPYIKAIOMIEH Cpeabl COCIMHEHHSIMHU a30Ta (KUCJIOTHBIC TOXIH,
3arps3HEHUE BO31yXa, OYBBI U BO0EMOB). Docdop, amnorponHsle Moaudukanuu ocdopa, puzndeckue u
xummuueckue cpoiicta. Oxeun docdopa (V) u dpochopHas kuciaora, GuU3NUECKHUe U XUMUUYECKHE CBOMCTBA,
nony4enue. McnonszoBanue ¢pocdaTtoB B KauecTBE MUHEPAIBHBIX YA0OPECHHHA.

O6mas xapaktepuctuka 3jeMeHTOB |V A-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIE
CTETIEHU OKHUCIJICHUS. YTJepo[, auIOTPONHbIE MOAU(UKAIIUK, PACIPOCTPAHEHUE B MpUpoje, (pU3UUECKUe U
XUMHUYECKHe cBorcTBa. Ancopouus. KpyroBopot yraepona B npupoje. OKCubl yriaeposaa, ux Guandeckue u
XMMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBBIE OPraHMU3MBI, IOJIyY€HHE M TNPUMEHEHHE. DKOJIOTHYECKUE
poOJIeMBbI, CBSI3aHHBIE ¢ OKCHIOM yriiepona (1V), runoresa riiodanbHOr0 MOTEIUICHUS KIIMMaTa, TapHUKOBBINA
3 dexT. YroapHas KUCIOTa U €€ CONH, UX (PU3NUECKUE U XMMHUYECKHE CBOWCTBA, MOJIyYeHHE U IPUMEHEHUE.
KauecTBennas peakuuss Ha KapOoHar-uoHbl. Vcmosnb3oBanume KapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayasbHbIE MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIMHEHUSX yriiepoja (MeTaH, 3TaH,
STWJIEH, alleTWJIEH, 3TaHOJI, INIMLEPHUH, YKCyCHasl KucioTa). [IpupoaHble HCTOYHUKU YII€eBOJIOPOAOB (yroib,
NPUPOJHBIA Ta3, He(PTh), MPOAYKTHI MX MepepadoTku (OCH3WH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[lonaTne o OMOIOTHMYECKU BaXKHBIX BEIIECTBAX: KHUpaX, O€NKax, yriIeBOAax — U UX POJIM B JKU3HU UYEIIOBEKA.
MartepuanbHOe €IMHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCAMHEHUN.

Kpemnuuii, ero puznyeckie u XUMUYECKHE CBOWCTBA, MOJTyueHHe U npuMeHeHne. CoeTMHEHUs] KpeMHUS
B mpupoxae. O6mme mpeactaBieHuss o6 okcuue kpemuus (I1V) m kpemuueBoi kuciore. CHIMKAThI, WX
UCTIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH. BajkHeilne cTpouTeabHbIE MaTepHallbl: KepaMHKa, CTEKIIO,
HEMEHT, OeToH, xene300eToH. [IpoOneMbl Ge30macHOro HCMHOJIb30BAaHUS CTPOUTENBHBIX MaTepUaloB B
MMOBCETHEBHOW KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHE 00pa3ll0B HEOPTraHUYECKUX BEILIECTB, CBOWCTB COJIIHOM KUCIIOTHI, IPOBEJEHHE KaUuECTBEHHBIX
peakuuii Ha XJOPUA-UOHBI U HAOIIOJeHNE NMPU3HAKOB WX MPOTEKAHHs, OMBITHI, OTpa)karonire (Gpusnveckue u
XMMHUYECKHE CBOWCTBAa TaJlOT€HOB M WX COEJMHEHUH (BO3MOYKHO MCIOJIb30BAaHUE BHUAEOMATEPHUAJIOB),
O3HAKOMJICHHE C o00pa3lamMu XJIOPHIOB (TaJOreHHIIOB), O3HAKOMJIEHHE C oO0pa3namMu cepel U eé
COCMHEHUSIMHU (BO3MOYKHO MCIOJIb30BAHUE BUACOMATEPUAIIOB), HAOMIOACHHUE MpoIecca O0YTIIMBaHUs caxapa
1oJ| JIeHCTBMEM KOHILIEHTPUPOBAaHHON CEpHOM KHCIOTHI, M3yYeHME XUMHUUYECKHUX CBOWCTB paz0aBieHHON
CEepHOM KHCIIOTHI, MPOBEJECHUE KAYECTBEHHON peakiuu Ha CcyiabhaT-uoH W HaOIIOJeHUE Mpu3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKUMH CBOHCTBaAMM a30Ta, ¢ocdopa M MX COeTUHEHHH (BO3MOMKHO
UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (hoCHOpPHBIX yA00peHuil, oayueHue, cooupanue,
pacro3HaBaHHe U W3Y4YCHHE CBOWMCTB aMMHaKa, MPOBEJECHUE KAUECTBEHHBIX PEaKIMii HA WOH aMMOHHS U
dochaT-uoH M H3ydeHHE MPU3HAKOB HUX IMPOTEKAaHUs, B3aMMOJCHCTBHE KOHLEHTPUPOBAHHON a30THOMN
KHCJIOTBl ¢ MEIbI0 (BO3MOXKHO MCIIOJIB30BAHME BHJECOMATEPUANIOB), M3YUEHHE MOJENeH KPUCTATUIMYECKUX
peméTok anMaza, rpadurta, dymiepeHa, 03HaKOMIJICHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTa3a, MOJy4YeHHE, COOMpaHUe, PACTIO3HABAHNE U M3yYCHUE
CBOICTB YIJIEKHCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CHUJIMKAT-UOHBI U U3y4YCHHE
NPU3HAKOB WX TMPOTEKaHMS, O3HAKOMIIEHHE C MPOAYKIMEH CHUIUKATHOW MPOMBIIUICHHOCTH, PEIIeHUE
JKCIIEPUMEHTANIBHBIX 3a/]1a4 M0 TeMe «BakHele HeMeTaulbl U UX COEAMHEHUSY.

MeTtaniabl M X COeTMHEHUS

OO0mass xapakTepUCTHKa XMMHYECKHUX OJJIEMEHTOB — METaJUIOB Ha OCHOBaHMM HUX TOJOXKEHHUS B
[Tepuoanueckoit cucreme xumuueckux snemeHtoB J[. WM. MenpaeneeBa u crtpoeHust atomoB. CTpoeHue
MeTaiioB. MeTannuueckasl CBSI3b U METAJUIMUECKas KpUCTAIMYecKas pemérka. DIEKTPOXUMUUECKUN psij



HanpspKeHUH MertayuioB. Pu3nyeckue M XMMUYECKUE CBOMCTBa MeTamioB. OOmue crnocoObl MOTy4YeHUS
MeTanoB. [loHATHE 0 KOPPO3WK METaNIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl UX OT KOppo3uu. CIuiaBbl (CTalb,
YYyT'yH, JIOPAJIOMUHUN, OpOH3a) U UX IPUMEHEHNE B OBITY U IPOMBILIUIEHHOCTH.

[[lenounble MeTamnbl: mnonoxkenue B Ilepuoanueckoil cucreme xumuueckux snementoB /I, WM.
MenzeneeBa, CTpOEHHE WX aTOMOB, HaxoXkJaeHue B npupoje. Puznyeckue M XUMHUYECKHE CBOMCTBA (Ha
npuMepe HaTpus u kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [IpuMeHeHne MeI0YHbIX METaIOB U UX
COCIUHEHU.

[[lenoyHo3emenbHblE METAIBI MarHui W Kanbluil: nosoxkeHue B Ilepuoamueckoil cucreme
xuMuueckux 3yemMeHToB J[. M. MeHneneeBa, CTpoeHHE MX aTOMOB, HaXOXAEHUE B npupojae. Ou3ndeckue u
XMMHUYECKHE CBOWMCTBA MarHusl M Kaiblus. BakHeWlne coequHEHHs KaibIus (OKCHI, TUIPOKCHUI, COJH).
KécTkocTh BOJBI U CIOCOOBI €€ YCTpaHEHHUSI.

Amomunuii: nonoxenue B Ilepuoamueckoil cucteme xummyeckux snemeHtoB J[. M. Menneneesa,
CTPOCHHE aTOMa, HaxXOXaAeHHe B mpupoje. Ousndeckne m XUMHUECKUE CBOMCTBA amtoMUHUsI. AMGBOTEpHBIC
CBOMCTBA OKCHJIa U TUAPOKCU]IA ATFOMUHHUS.

Keneszo: nonoxenue B [lepronnueckoit cucreme xumnueckux smnemeHtoB . . Menneneesa, ctpoeHue
aToma, HaxoxJeHue B npupojae. dusnyeckue U XUMHUUECKUE CBOMCTBA kele3a. OKCUbI, THIPOKCUABI U COJIU
xenesa (1) u xenesa (l11), ux coctas, CBOCTBa U MOTyYCHHUE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHHE C O00pa3llaMM METa/sIOB U CIUIaBOB, MX (DU3MYECKUMHU CBOMCTBAMH, HU3YyUYECHHE
pe3yJbTaTOB KOPPO3WM METauIoB  (BO3MOXKHO  HCIIOJIb30BAHHE BHUACOMATEPHANIOB), OCOOCHHOCTEM
B3aMMOJICHCTBUS OKCHAA KajblMsl W HATpUsl C BOJOW (BO3MOXHO HCHOJb30BAHHE BUICOMATEPHUAIIOB),
UCCIIEJOBAaHUE CBOMCTB JKECTKOM BOJIbI, IPOLIECCA TOPEHNUS XKelle3a B KUCIOpOie (BO3MOMXKHO UCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), IPU3HAKOB MPOTEKaHUs KaYECTBEHHBIX PEaKIMil Ha HOHBI: MarHus, KaJbLus, aJlOMUHUS,
uHKa, xenesza (1) u xxenesa (I11), menu (11), HabmoaeHNe U ONMMCaHUE TPOIECCOB OKPAIIMBAHUS TIAMEHU
MOHAMM HaTpus, Kajausl U KajdblUs (BO3MOXHO HCIOJb30BaHUE BHIEOMATEpUAIOB), MCCIEAOBAHUE
aM(OTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHHS U TUAPOKCHIA IIMHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7a4 110
TeMe «BaxkHelme MeTauibl U UX COEUHEHUS».

XuMus M OKpy:Kaouas cpeaa

BemectBa 1 mMatepuanbl B IIOBCEIHEBHOW JKM3HM 4YeloBeKa. be3omacHoe MCHOb30BaHUE BEUIECTB U
XUMHUYECKHX peakiuii B ObiTy. [IepBas MOMOIIb MPU XUMUIECKUX 03KOTAaX M OTPABIICHUSX.

XUMHYecKoe 3arpsisHEHHE OKpYXarolied cpensl (MpeiesibHas AOMyCTUMAasi KOHIIEHTpAIMsl BEUIECTB,
nanee — [1/IK). Ponp XuMuu B pemieHUM 3KOJI0TH4YECKUX IPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pas3IoB MaTepraioB (CTEKIIO, CTIIABBI METAJUIOB, TOJMMEPHBIC MATEPHAIIBI).

Meosicnpeomemmubnie ceasu

Peanuzanust MeXIpeAMETHBIX CBsI3ed MPH M3YYCHUH XUMHH B 9 Kiacce OCYIIECTBISIETCA Yepe3
HCIIONIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHMA, TaK U MOHITHMA, SIBISIOIINXCS CUCTEMHBIMH JJIst
OTJIEbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAYUHBIC TMOHSATHS: HAay4HBIM (akT, THUMOTE3a, 3aKOH, TEOpHS, aHAIMU3, CHHTE3,
KJaccupuKalys, MNEepUOJUYHOCTb, HAONIOJAEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEpPEHHE, MOJEIb,
SBIICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHS, MATEPUATIBL.

®dusnka: Marepus, atoM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUI, H30TOIbI, PaJHOAKTUBHOCTD,
MOJIEKYJa, dNMEKTPUIECKHUI 3apsij, TPOBOJHUKH, TOTYNPOBOIHUKHU, TUIIEKTPUKU, (POTOIIEMEHT, BEIIECTBO,
TeN0, 00bEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUIMUECKAs PEIETKa,
CIUIaBbl, (pU3MYECKHE BEIUYMHBI, €AMHUIIBI W3MEpPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
CosHIe.

buonorusi:  dotocunTe3, AbixaHwe, Ouocdepa, dKocHcTeMa, MUHEpaTbHBIE  YAOOPEHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpacdus: atmocdepa, runpocdepa, MUHEpPATBI, TOPHBIE MOPOJBI, TOJIE3HBIE HCKOMAEMbIE, TOTLIHBO,
BOJHBIE PECYPCBI.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INIPOI'PAMMBLI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHUS TPOTPAMMbI OCHOBHOT'O 00IIIETO 00pa30BaHUs JOCTHTAIOTCS B XOJ1€
0o0yuyeHMsI XUMUH B €IMHCTBE yUE€OHOH U BOCIIUTATEIbHOMN A€ATEIbHOCTH B COOTBETCTBUHU C TPAJULIMOHHBIMU
POCCHUHCKUMH COLMOKYJIBTYPHBIMH U JIyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, NPUHSATHIMH B OOILIECTBE
OpaBWIAMU W HOpPMaMM IIOBEJIEHUs M CIOCOOCTBYIOT IpOLECCaM CaMOIO3HAHMSA, CaMOPa3BUTHUA U
COIMATN3ALIUNA 00YUaIOIIUXCSI.

JIMYHOCTHBIE pEe3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIUXCS PYKOBOJCTBOBATHCS CHCTEMOMU
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIUPEHUE ONBITA JIEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOT'O OTHOILIECHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHMUYECKOMY M HAay4YHOMY HACJIEIMIO,
NOHMMAaHUS 3HAYCHUS XUMHUYECKOW HAyKd B JKH3HM COBPEMEHHOIO O0O0ILeCTBa, CIIOCOOHOCTU BIAJIETh
JIOCTOBEpHOM MH(poOpManMeld 0 NepeoBbIX AOCTIKEHHUIX U OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HaHUSAX 00 yCTpOHCTBE MUpa U OOIIECTBA;

2) rpaKAaHCKOr0 BOCIIMTAHMSA:

IPEJICTAaBICHUS] O COLMAJIbHBIX HOpMAax M MpaBUJIaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE,
KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO MOJE3HOHM, Y4eOHOUCCIIE0BaTEbCKOM, TBOPUECKON U
JIpYrUuX BUJAaX JESTENbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM JESATENIbHOCTU IPH BHIIOJHEHUU
yueOHBIX, TO3HABATENbHBIX 3a7a4, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3/JaHUN YUEOHBIX IPOEKTOB,
CTpeMJICHHUS] K B3aMMOMOHMMAHHUIO U B3aMMOIIOMOIIH B Ipoliecce ITON yueOHOU AesITeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IMOBEACHHME U MOCTYNKH CBOMX TOBAPUIIEHW C MO3MLIMKA HPAaBCTBEHHBIX U IPABOBBIX HOPM C
y4ETOM OCO3HAHHUs MOCIEACTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUS

MHUPOBO33pEHYECKUE TMPEACTAaBICHUSI O BEIIeCTBE M XHWMHUYECKOM pPEaKIMH, COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAyKH MU COCTABISIOLIME OCHOBY JJIsi MOHUMAaHUS CYLIHOCTH Hay4HOH
KapTHUHBI MUPA, TIPECTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOBI, B3AUMOCBS3SIX YeJIOBEKa
C IPUPOJHOU CPENOH, O POJIU XUMHHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

II03HABATE/IbHbIE MOTHBBI, HAIPaBJIEHHbIC HA MOJIyY€HHE HOBBIX 3HAaHUH IO XUMHH, HEOOXOUMBIE IJIS
OOBSICHEHUSI Ha0JII0J]aeMbIX MPOILIECCOB M SBICHHI, IMO3HABATEIbHOM, WH(POPMALMOHHOM M UYUTATEIbCKON
KyJbTYpbl, B TOM 4YHCJI€ HAaBBIKOB CAaMOCTOSATEJBHOW pabOThl C Y4YeOHBIMH TEKCTaMH, CIIPaBOYHOMN
JUTEPATypPOi, JOCTYIHBIMH TEXHUYECKHMHU CPEACTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

uHTEpeC K OOyuYeHMIO M TI03HAHHWIO, JI0O003HATEIbHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K
camMo00pa30BaHUIO, TMPOEKTHOW W  HCCIENOBATEIbCKOW JAEATENBHOCTH, K OCO3HAHHOMY  BBIOOpY
HaMpaBJIEHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEeM;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBBSI:

OCO3HAHHME LEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLICHHMS K CBOEMY 3[J0pPOBbIO, YCTAaHOBKM Ha
3I0pOBBI 00pa3 JKM3HU, OCO3HAHUE TMOCJICICTBHA W HENPUATHE BPEAHBIX TNPHUBBIYEK (yrmoTpeOiaeHus
QJIKOTOJIsI, HAPKOTUKOB, KYPEHHUs1), HEOOXOAUMOCTH COOJIIOAEHNS MpaBUJI OE30MIaCHOCTH MpU OOpallleHUuH ¢
XUMHWYECKHMHU BEIIECTBAMH B OBITY U peaibHOM JKU3HHU;

5) TPyA0BOIr0 BOCIIMTAHUS:

MHTEpPEC K MPaKTUYECKOMY HM3yueHUIo mpodeccuil U Tpylna paziudyHOIro poja, yBaXEHHE K TPYyLy U
pe3yJsibTaTaM TPYJOBOH JESATEIBHOCTH, B TOM YHCJIE HA OCHOBE NIPUMEHEHMS NIPEIMETHBIX 3HAHUH 10 XUMHH,
OCO3HAHHBII BBIOOP MHAMBUAYAIBHON TPAEKTOPUU IPOJOJDKEHUS O0pa3oBaHHs C Y4ETOM JIMYHOCTHBIX
UHTEPECOB U CHOCOOHOCTM K XMMHHM, OOILECTBEHHBIX HWHTEPECOB U MNOTpeOHOCTEH, yCHeUIHOH
npoeCCHOHANBPHON AEATENBHOCTH W PA3BUTUS HEOOXOAWMBIX YMEHHUH, TOTOBHOCTH aJalTHPOBATHCS B
npogeccCUOHAIBHOM Cpeie;

6) IKOJIOTNYECKOTO BOCTTUTAHUS

HKOJIOTHYECKHU 11€JIECO00pa3HOE OTHOILICHHWE K NMPHPOJIE KaK MCTOYHUKY KU3HU Ha 3emiie, OCHOBE €&
CYILIECTBOBaHMs, IOHUMAaHUE [IEHHOCTH 3/10POBOI0 U O€30MacHOr0 00pa3a >KU3HHU, OTBETCTBEHHOE OTHOILIEHUE
K COOCTBEHHOMY (HU3MYECKOMY M IICHUXMYECKOMY 370POBBIO, OCO3HAHHME IIEHHOCTU COOJIIOJICHHS IPABUI
0e30macHOro NoBeIeHUs MPHU padoTe C BELIECTBAMMU, a TAKXKE B CUTYaALIUAX, YIPOXKAIOIINUX 3JOPOBBIO U KU3HU
JIOCH;



CHOCOOHOCTH MPUMEHSTH 3HAHUS, TOTyYaeMble NPH U3YyYCHUN XUMMUU, JJIS1 PEIICHHS 3a/1a4, CBSI3aHHBIX
C OKpy’Karolllel NpUPOIHOW Cpeloi, IJIsl TOBBIIMICHUS YPOBHSI SKOJOTHMYECKON KyJIbTYpbl, OCO3HAHHS
r7100aJbHOTO XapaKTepa HKOJOTHYECKUX MPOoOJeM M IMyTeH HMX pELICHHs MOCPEICTBOM METOJIOB XUMUH,
9KOJIOTHYECKOI0 MBIIUICHUS, YMEHHUS PYKOBOJICTBOBaThCS MM B IO3HABATEJIbHON, KOMMYHHKAaTUBHOW U
COLIMAJIbHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe meTanpeaqMEeTHBIX pe3yJdbTaTOB BBIACIAIOT 3HAUMMBIC Ui (POPMUPOBAHUS MUPOBO33PEHUS
oOlieHayyHble MOHATHS (3aKOH, TEOpHs, MPHUHIIMI, TUMOTe3a, (PaKT, cucTeMa, MpOoIecC, SKCIEPUMEHT U
JpyToe.), KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETaxX M IMO3BOJSIOT Ha OCHOBE
3HAHMA M3 O3TUX MpeaIMeToB (HOpMHUPOBATH NPEJCTaBICHHE O IIEJIOCTHOM HAay4YHOH KapTUHE MHUpa, U
yYHHUBEpCaJlbHble y4eOHbIe AEWCTBHUS (IIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTHBHBIE), KOTOpHIC
obecrieunBaroT (opMHpOBaHHME TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHHMPOBAHMIO U OCYIIECTBICHHUIO
y4eOHOU e TEITBHOCTH.

Ilo3HaBaTebHbIE YHHUBEPCAJIbHbIE YUeOHbIe NelicTBUS

Ba3oBble 1ornyeckue geicTBus:

YMEHHUSI MCIIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIIJICHUS NMPU OCBOSHHM 3HAHWMMA: pacKpbIBaTh CMBICI
XUMHAYECKUX TOHATUN (BBIIEIATh WX XapaKTepHbIE TPU3HAKH, yCTAHABIMBATH B3aMMOCBS3b C JIPYTHMH
HOHATHUSMM), UCIIOJIb30BATh MOHATHUS ISl OOBACHEHMS OTAENbHBIX (DAKTOB U IBJICHUHN, BHIOMPATh OCHOBAHUS U
KPUTEPHH /ISl KJIACCH(PUKAMY XUMHUYECKUX BEIIECTB U XUMHUYECKUX pPEaKIUil, yCTAaHABIUBATh NPUIHHHO-
CJIEJICTBEHHBIE CBSI3U MEXJ1y OOBEKTaAMHM H3Y4YEHMs, CTPOUTH JIOTMUYECKHE pacCyKIeHHUs (MHIYKTUBHBIE,
JIeTyKTUBHBIE, [T0 aHAJIOTHH ), IeTIaTh BEIBOABI M 3aKITFOUCHHS;

yYMEHHUE IPUMEHSTh B MPOLIECCE MO3HAHMS NOHATHS (IPEIMETHBIE U METAIIPEMETHBIE), CHMBOJINUECKUE
(3HaKOBBIE) MOJIENI, WCIONB3yeMble B XHUMHH, NpeoOpa3oBhIBaTh MIMPOKO TPUMEHSIEMbIE B XHMHHU
MO/JIEJIbHBIE TPECTABICHUS — XMMHUYECKHH 3HAK (CMMBOJI 3JIEMEHTa), XMMHUYecKas (GopMyna U ypaBHEHHE
XUMHYECKOW peakIui — TMPH pPEmeHHH Y4eOHO-TTO3HABATEIbHBIX 3a7ad, C YYETOM OTHX MOACITHHBIX
NPEeJCTaBICHUN BBIABISATH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU U3yYaeMbIX 00BEKTOB — XUMHUYECKUX
BEIIECTB W XUMHYECKUX PEAKIHM, BBIBISATH OOIINE 3aKOHOMEPHOCTH, MPHYHMHHO-CIICJACTBEHHBIE CBS3H H
OPOTUBOPEUHS B U3yUAEMBIX MTPOLECCAX U SBICHHUSX.

Bba3zoBble uccienoBarebckme 1eiCTBUS:

YMEHHE HCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTa IO3HAHMSA, a TaKkKe B
KayeCTBE OCHOBBI I (POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKIACHHIA;

nproOpeTeHue OMbITa 10 MJIAHUPOBAHUIO, OPTaHU3ALUH U MPOBEJCHUIO0 YYCHUYECKUX IKCIIEPUMEHTOB,
yMeHHe HaOJoAaTh 3a XOAO0M IPOLEecca, CAaMOCTOSTEILHO MPOTHO3UPOBATH €ro pPe3ybTaT, POopMyIUpPOBAThH
0000IIeHNsT W BBIBOJBI IO pE3yJibTaTaM IPOBEAEHHOTO OIBITA, WCCIEAOBAHHS, COCTABIATH OTUYET O
MpoJIeTTaHHOM padoTe.

Padora ¢ unopmanueii:

yMEHHE BBIOMpaTh, aHAIU3UPOBATH M WHTEPIPETHPOBATH MH(GOPMALIUIO PA3IHYHBIX BUAOB U (HOpM
IPEJCTAaBICHUs, IOJYyYaeMyl W3 pPa3HbIX HCTOYHUKOB (HAy4HO-TIOMYJISIpHAs JUTEpaTypa XUMHUYECKOTO
coJiep>KaHUsA, CIpPaBOYHbIE MOCOOMs, pecypchbl MHTepHETa), KPUTUUYECKH OIICHHBATH MPOTHBOPEUYMBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE TMPUMEHSATh pa3jIUYHble METOJIbl W 3alpochl MPH TOUCKE M 0TOOpe uHPOpMAlUU HU
COOTBETCTBYIOIMX JAHHBIX, HEOOXOIWUMBIX [UIS BBITIOJHEHUS Y4YeOHBIX U TIO3HABATENIbHBIX 3334
OTpeeIEHHOTO THUIIA, TPUOOPETEHHUE OTBITa B 00JIACTH UCIIOJIb30BaHUS HH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH, OBJAJ€HUE KYyJBTYpOH aKTHBHOTO WCIIOJNB30BAHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTHUMaNbHYIO (opMy TMpeacTaBieHUuss HWHGOOpPMAMU U WILTIOCTPUPOBATH
pelaemMble 3a/1a4 HECIIOKHBIMU CXEMaMH, IHarpaMMaMH, ApYruMy GopMamu rpadiKi U UX KOMOWHAIHSIMU;

yMEHHE HUCIOJIb30BaTh U aHAIM3UPOBATH B MpoOLEcce yueOHOW M HCCIIEIOBATENIBCKON JESTEIbHOCTH
UHQOPMALIMIO O BIUSHUM MPOMBIIIICHHOCTH, CEJIbCKOTO XO3SAHCTBA W TPAHCIOPTa HAa COCTOSHUE
OKpPY’KaroIlle MpUpOIHON Cpebl.

KoMMyHUKaTHBHbIE YHHBepCcaJIbHbIe YUeOHbIe el CTBUA:

YMEHHUS 3a/1aBaTh BOIIPOCHI (B XOJie AMajora M (WiM) JUCKYCCUH) MO CYLIECTBY OOCYXIaeMOU TEMBI,
(bopMyIIHPOBATH CBOM MPEJIOKEHNUS OTHOCUTENIHHO BBIIIOJIHEHUS IPEIOKEHHON 3a1auH;

YMEHHUSI NPEJCTABIATh IOJNyUYEHHbIE PpEe3ylbTaThl II03HABATEIBHOW JESITEIbHOCTH B YCTHBIX U
NUCHMEHHBIX TEKCTaX; JeJaTh NPE3CHTAIMI0 pPEe3yJIbTaTOB BBHIMOJHEHUS XUMHUYECKOTO HKCIEPUMEHTa
(;1abopaTopHOTrO OIBITa, TA00PATOPHOM pabOTHI 110 UCCIIEIOBAHUIO CBOWCTB BEILIECTB, yUEOHOTO NMPOEKTA);



yMEHUs Y4yeOHOro COTpPYAHHMYECTBA CO CBEPCTHMKAMH B COBMECTHOM IO3HABATENBbHOW U
UCCIIEIOBATENIbCKOW JIEATEIbHOCTH IPU PEIIEHUM BO3HUKAIOUIMX HpoOJeM Ha OCHOBE YuéTa oOLuMX
MHTEPECOB M COTJIACOBAHMS MO3UIUI (00CYX IeHUsl, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIHMHALIUS
COBMECTHBIX JICHCTBUH, ONpeieTIeHNe KPUTEPUEB T10 OLIEHKE Ka4eCTBa BHIIIOJHEHHOM pabOoThI U APYTHE).

PeryasiTuBHbIe yHUBepCaJbHbIe y4eOHbIe eiiCTBUSA:

YMEHHE  CAMOCTOATEIBHO  ONPENCNATh LENH  JEATENBHOCTH, IIJIAaHUPOBAaTh, OCYLIECTBIIATS,
KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO JE€ATENbHOCTh, BbIOMpaTh Hambojee
3¢ ¢deKTUBHBIE CIOCOOBI pEelIeHUs] Y4eOHBIX M IIO3HABATENIbHBIX 3a/ad, CaMOCTOSTENIBHO COCTaBJIATH WU
KOPPEKTUPOBATh IPEJIOKEHHBIM aJITOPUTM JEHCTBUM IIPU BBIIIOJIHEHUM 3aJaHUM C YYETOM IOJIy4YEHUS
HOBBIX 3HaHUI 00 M3ydaeMbIX O0BEKTaX — BEUIECTBAX M PEaKLUsIX, OLIEHUBATh COOTBETCTBUE IOJyUYEHHOI'O
pe3yJibTaTta 3asiBJICHHON LI€JIM, YMEHHUE UCIOJIb30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, IPEJIaracéMble B YCIOBUHU
3aJIaHUH.

NPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB 110 OCBOCHUIO 0053aTENBHOTO COJAEp)KaHMsI, yCTaHOBJIECHHOI'O
naHHOW (emepalibHOM paboueill MPOrpaMMOM, BBIACISIOT: OCBOSCHHBIC OOYYAIOIIMMHCS HAYYHBIC 3HAHUSA,
YMEHHUS U CIIOCO0BI eiicTBUH, cnenuduyeckue st IpeMETHON 001acTH « XUMUSD, BUBI JEATEIBHOCTH MO
MOJTyYEHHUIO0 HOBOT'O 3HAHHUS, €0 UHTEPIpPETAIIH, TPeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U
HOBBIX CUTYyalMsIX.

K xonmy oOyueHuss B 8 kJiacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpakaTh
c(OPMHPOBAHHOCTh Y O0YUAIOIIUXCSI YMEHUI:
pacKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKUX IIOHATHI: aTOM, MOJIEKYyJa, XUMHUYECKHUH DIJIEMEHT, IPOCTOE
BELIECTBO, CJII0)KHOE BEIIECTBO, CMECH (OTHOPO/IHAS U HEOJHOPO/IHAs ), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs
U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSPHAs Macca, MaccoBas IO XUMHUYECKOIO
3JIEMEHTa B COCIUHEHUHU, MOJISIPHBIM 00BEM, OKCHM, KUCIIOTA, OCHOBAHHE, COJb, SIEKTPOOTPHUIIATEIBHOCTD,
CTENEHb OKHUCIICHUs, XUMHUYECKass peakuus, KilacCu(UKalUs peaklUui: peakUud COEIUHEHUs, PeaKkLuu
pa3ioKeHus, PeaKIUy 3aMELICHNUs, PeaKkIuu 0OMeHa, K30- M YHI0TEPMHUUYECKHE PEaKIUH, TeIUIoBoi 3 dexT
peakuy, SApO aToMa, 3JEKTPOHHBIM CJI0H aroma, aTOMHas opOuTallb, paAuyC aroMa, XUMHUYECKas CBA3b,
IIOJISIPHAsI U HEIIOJISIPHAsl KOBAJICHTHAs CBS3b, MOHHAS CBs3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBas JOJIA
BellecTBa (IIPOLEHTHAs KOHLIEHTPALHsI) B paCTBOPE;

WUIIOCTPUPOBATh B3aHMMOCBS3b OCHOBHBIX XMMHWYECKHX NOHATHHA M NMPUMEHATH 3T MOHATUSA IIPU ONUCAHUU
BEILECTB U UX IPEBPALLCHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIHMKY JUUIsl COCTaBJIeHUs (OpMyYJ BEIIECTB M YPaBHEHHUH XMMHUYECKHX
pEeaKLHii;

OIpPEJEINIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHHUSX, CTEIIEHb OKHCIIEHUS JIEMEHTOB B
OMHApHBIX COCIUHEHUX, IPUHAJICKHOCTh BEIIECTB K ONpEAEIEHHOMY KJlacCy COEAMHEHUH mo Gopmynam,
BUJ] XUMUYECKOH CBSI3U (KOBAJIEHTHAs! U MOHHASI) B HEOPraHUYECKUX COSAMHEHMSX;

packpbiBaTh cMbici  Ilepuomnueckoro 3axkonHa JI. M. MennaeneeBa: [I€MOHCTPUPOBAaThH ITOHUMAaHUE
NEPUOANYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX DJJIEMEHTOB OT MX MOJIOKeHHA B Ilepuogmudeckon
CUCTEME, 3aKOHOB COXPAHEHHMS MAacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOI'O YYEHHS,
3aKOHa ABOTaapoO;

ONMMCHIBATh U XapakTepu3oBaTh TabinuHylo (opmy Ilepuonnyeckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB:
pasnuyaTh MOHATHS «riaBHas noiarpynmna (A-rpynma)» u «mnobouyHas noxarpynma (b-rpynma)y, manbsie u
OoJbIIME MEpPHOJbl, COOTHOCUTh OOO3HAuUEHHUs, KOTOpble uMMeroTcss B Tabmuue «llepuoanueckas cucrema
xumuueckux oaneMmeHtoB JI. M. MenneneeBa» ¢ 4YHCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsj fapa, oOllee 4YHCIO 3JIEKTPOHOB M pacIpelesieHHe HX I10
JJIEKTPOHHBIM CJIOSIM);

KJIaccU(UIUPOBATh XMMUYECKHE JIEMEHThI, HEOPraHUUECKUE BEILECTBA, XUMUYECKHUE pPeakluu (110 YUCIy U
COCTaBy yYaCTBYIOUIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY (D (DeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOWCTBA BEIECTB PA3IMYHBIX KJIACCOB, MOJATBEpPXKIast
OINMCaHNE MPUMEPAMU MOJIEKYJISPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIUt;
IIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT HMX KA4eCTBEHHOI'O COCTaBa, BO3MOKHOCTH
IIPOTEKAHUS XMMHUYECKUX MPEBPAILEHNUN B Pa3JINYHBIX YCIOBHUSAX;



BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BELIECTB, MAaCCOBYIO JIOJI0 XMMHUYECKOTO
JMeMeHTa 1o (opmyse COeAMHEHHs, MAacCOBYIO OO BEIIECTBA B PACTBOPE, MPOBOAUTH PacUETHl IO
YPaBHEHUIO XUMUYECKON peaKIuy;
IPUMEHSITh OCHOBHBIE ONEPAIMU MBICITUTEIFHON JIEATEIIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTeMAaTH3allHIo, KJIacCU(pUKALMIO, BBISBICHHE MPUYMHHO-CIEICTBEHHBIX CBSI3ed — JUIsl U3yUYEHHUs CBOWCTB
BEIIECTB U XMMHUYECKUX DPEaKLMH, €CTECTBEHHO-HAY4YHbIE METObl MO3HAHHWA — HaOJIOAECHUE, U3MEpeHue,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PeabHbIA U MBICJICHHBIN);
clieloBaTh MpaBUjaM MOJIb30BaHUS XHUMHUYECKOM MOCYI0M M J1abOpaTOpHBIM O0OpYJIOBaHHUEM, a TaK¥Ke
npaBWiIaM OOpallleHus] C BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHMSIMH IO BBIMOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKHX OIBITOB IO TOJYYCHHIO M COOMpaHWI0 Ta3000pa3HBIX BeIIeCTB (BOAOpOAA U KHUCIOPOJa),
IIPUTOTOBJICHUIO PAaCTBOPOB C OINPEACIEHHON MACCOBOM JOJEH PaCTBOPEHHOIO BELIECTBA, INIAHUPOBATh U
MPOBOJIUTH XMMHUYECKHE HKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB WIENIOYEH M KHUCIOT C MOMOUIBIO
UH/INKAaTOpPOB (JIakMyC, (heHoNPTaICHH, METUIIOPAHXK U JPYTHUE).

K xonmy oOyueHus B 9 kJiacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE [IOJKHBI OTpakaTh
c(OPMHUPOBAHHOCTh Y 00YUAIOIIUXCSI YMEHUI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TOHATUN: XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIA, UOH, KaTUOH,
AQHUOH, TPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCIICHHsI, XUMHUUECKasl peaklusi, XUMUYeCcKas CBsI3b, TEINIOBOM 3((EeKT peakiuu, MOjb, MOJSIPHBINA 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOIUTHI, SJIEKTPOIUTHUECKAss TUCCOLMALUS, PEaKklUd HOHHOro oOMeEHa,
KaTaJlu3aTop, XMMHUYECKOE paBHOBecHE, OOpaTUMble M HEOOpaTHUMblE pPEaKIHH, OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIMH, OKHCIUTENIb, BOCCTAHOBUTEb, OKHCIEHUE U BOCCTAHOBJIEHHUE, AJJIOTPOIUS,
aM(pOTEepHOCTb, XMMHUYECKasl CBs3b (KOBaJ€HTHAas, MOHHAs, MeTaJlIM4yeckas), KpUCTaJUIMYecKas peléTka,
KOpPpO3HUsI METAJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOW PEaKIuu, IpeAeabHo nomnyctuMmas konueHntpanus [1IK
BELIECTBA;
WLUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUN U MPUMEHSTH ITH MOHSATHUS MPH ONMUCAHUU
BEILECTB U UX NPEBPALLECHUN;
UCTIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHUKY JUJIsl COCTaBJICHUS (OPMYJ BEIIECTB M YPaBHEHUH XHMHUYECKHX
peaKuuii;
ONpEJeNIATh BAaJIEHTHOCTh U CTENEHb OKHUCIICHHUS XHUMHUYECKUX 3JEMEHTOB B COEIUHEHMSIX pa3IudyHOTO
cocTaBa, MPUHAJICKHOCT BEUIECTB K ONPEAeNEHHOMY KJIacCy COSAMHEHUH 1o GopMysiaM, BUJ XUMUYECKON
CBSI3M (KOBaJIGHTHAs, MOHHAs, METaJ/NInYeckasi) B HEOPraHMYECKUX COCTUHEHUSX, 3aps]l HOHA IO XUMHUYECKON
dopmyre, xapakrep cpeabl B BOAHBIX PACTBOPAaX HEOPTaHUYECKUX COCAMHEHUWH, THUI KPUCTAJUIMYECKOH
pPEemETKN KOHKPETHOTO BEIIEeCTBA;
packpeiBath cMbich llepuoamyeckoro 3akona [[. M. MengeneeBa W JEMOHCTPUPOBATH €ro IMOHUMAaHUE:
OMKCHIBATh U XapaKTepu3oBaTh TabnuuyHyro (opmy Ilepuonnyeckoil cUCTEMBI XMMHUYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATHS «IJlaBHasg noxarpymnmna (A-rpynna)» u «mobounas noarpynmna (b-rpynma)», manbie u
00JIbIIMEe TepUO/Ibl, COOTHOCUTh 0003HAUCHHS, KOTOPhIE UMEIOTCS B MEPUOINYECKOM TaliMIle, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOECHHUS aTOMOB XHMHUYECKUX 3JEMEHTOB (COCTaB M 3apsj sjapa, oOliee YHUCIo
3JIEKTPOHOB U PAaCHpe/IesIEHUE UX O AIEKTPOHHBIM CIIOSIM), OOBICHATH O0IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB 3JIEMEHTOB U UX COEIMHEHUH B MpeJiesiax MaJIbIX IEPHUOI0B U TJIaBHBIX MOATPYIII ¢ YYETOM CTPOEHUS
UX aTOMOB;
KJIacCU(UIIUPOBATH XUMUYECKUE AJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUECKUE PeaKuu (110 YUCITy U
COCTaBy YyYacCTBYIOIIUX B PEAKIMM BEUIECTB, MO TETIOBOMY 3((EKTy, 10 M3MEHEHUIO CTETIEHEH OKHUCICHUS
XUMHYECKHX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHenu(PUUecKue XUMHUYECKHE CBOWCTBA IMPOCTBHIX M CIIOXKHBIX
BELIECTB, MOATBEPKJas ONMCAHME IPUMEpPAMHU MOJEKYJSPHBIX M HMOHHBIX YPaBHEHHUH COOTBETCTBYIOIUX
XUMHYECKHUX PEAKIU;
COCTaBJISITh YpPaBHEHUS DJIEKTPOIMTUYECKOM JUCCOLMAIMM KHUCIOT, IIeNouell M CcoJjied, IMOJIHbIE U
COKpalI€HHBIE ypaBHEHHUs peakluii HOHHOrO OOMEHa, YpaBHEHHS peaklud, MOATBEPKIAIOIINX
CYILIECTBOBaHHE I€HETUUECKOM CBSI3U MEXK/1y BEIIECTBAMHU PA3IMYHBIX KJIACCOB;
packppIBaTh  CYIIHOCTb  OKHMCIUTEIbHO-BOCCTAHOBUTEJIBHBIX  PEAKIHUIl  MOCPEICTBOM  COCTaBJICHMS
9JIEKTPOHHOTO OanaHca 3TUX PeaKIInii;
MIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX CTPOCHHUS, BOZMOKHOCTH MPOTEKAHUS XUMHUUECKHUX
IIPEBPALIECHUN B Pa3IMYHBIX YCIOBUSIX;



BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIF0 XMMHUYECKOTO
3JeMeHTa 1o (opMyJie COEIUHEHHS, MAaCCOBYIO JOJIIO BELIECTBA B pacTBOpE, NMPOBOAMTH PACUETHl MO
YPaBHEHHIO XUMHUYECKOW PEaKIIny;

coOmoaTh TMpaBWiia MOJB30BAHUSA XUMHYECKOW MOCYAOH M J1abOpaTOpHBIM OOOpYIOBaHHMEM, a TaKKe
npaBuiIa OoOpallleHHs] ¢ BELIECTBAMH B COOTBETCTBUU C MHCTPYKUMSAMM IO BBIIOJHEHHIO J1a00paTOPHBIX
XUMHUYECKHX OIBITOB IO MOJIYICHHUIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB (AMMHAKA U YTIICKUCIIOTO Ta3a);
NOPOBOJUTH PpEaKIUH, TIOATBEPKIAAIOIME KAadeCTBEHHBI COCTAaB pa3lIMYHBIX BEIIECTB: PACHO3HABATh
ONBITHBIM MYTEM XJIOpUI-, OpoMuUA-, HoauAa-, kKapOboHaT-, dpocdar-, CHIMKAT-, Cynbdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHUS U MOHBI M3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaxX HEOPraHMYECKUX
BEIIIECTB;

INPUMEHSATh OCHOBHBIE ONEPAIMN MBICIUTEIbHON EATEIbHOCTH — aHAJIN3 U CHUHTE3, CPaBHEHME, 0000LIeHHE,
CHUCTEMAaTH3allll0, BBIABICHHUE INPUUMHHO-CIEIACTBEHHBIX CBSI3ed — JUIl W3y4eHHUs CBOWCTB BELIECTB U
XUMHYECKHX  PEaKIHid, eCTEeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS — HAOJIOACHHWE, W3MEpeHue,
MO/JICJIMPOBAHUE, IKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KoymyecTBo yacos DJIeKTpOHHbBIe (LM (pPOBbIE)
11/_11 HaumeHoBaHue pa3/ieioB U TeM NPOTrPaMMbI B KouTpoabu IpakTuyeckn  00pa3oBaTejbHbIE
cero ble padoThI e padoThbI pecypcnl

Pasnen 1. IlepBoHauyaibHble XHMHYECKHE TIOHSATHSI
11 XUMUs — BaXkHast 00J1aCTh €CTECTBO3HAHUS U IPAKTHYCCKOMN 5 5 bu6nmoreka [IOK

' NESTENLHOCTH YEI0BEKA https://m.edsoo.ru/7f41837c
1.2 BemiecTBa n XuMHUeCKUE peakuu 15 1 ﬁggg?ﬁ:e;iggﬁ/? £41837¢

Wroro mo pazneny 20

Pasnen 2. BaxkHelilue npeacTaBuTe/ I HEOPraHMYeCKUX BelllecTB
2.1 Bo3ayx. Kucnopon. ITonsatue 06 okcuaax 6 ﬁggg?/(;;eéigﬂljﬁ £41837¢
2.2 Bonopon.Ilonsitue o KUCIOTaxX U COMSIX 8 1 ﬁgg:-?/(;;e;jas(l)l(ﬂﬁﬂ £41837¢
2.3 Bona. PactBopsl. [TonsiTue 06 ocHOBaHUSAX 5 1 1 ﬁgg:_l;l/?;e;;ﬁ)orﬁ/?f 11837
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHUIN 11 1 1 Eggg_?;;;e;iiorﬁﬂ £41837¢

Utoro no pazneny 30

Pa3znea 3. Ilepuoauyeckuii 3axon u [leprnoanyeckas cucreMa XMuMHYECKHX 3J1eMEHTOB /|

cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHUH

. . MenpaeseeBa. CtpoeHue aToMOB. XUMHYeCKasi

31 [Tepronunueckuii 3akoH u [lepuoanyeckast cucteMa XUMUYECKHX 7 bu6nmmoreka [IOK
' anemenToB JI. M. MenneneeBa. CTpoeHue aroma https://m.edsoo.ru/7f41837c
3.2 Xumunyeckast cBa3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIHHEI AKIIUU 8 1 brbmorexa [JOK
' COKAA CBAID. CIMTCNBHO=BOCCTAHOBHTE © peakil https://m.edsoo.ru/7f41837c
bu6nmmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemsa 3 brbmorexa LOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 5
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9 KUIACC

KoanuecTBo 4acos 5 (undp )
JIEKTPOHHbIE (U poBbIE
Ne ni/m HaumeHoBaHue pa3/ieioB U TeM NPOTrPaMMbI Beero KonTpoabHbie IIpakTnyeckue 06PA30BATEIBHBIE PECYPChE
padoThI padoThI
Pa3nea 1. BemecTBo 1 XMMHUYeCKHe peaKIIuu
11 [ToBTOpEHME 1 yIiTyOIeHHE 3HAHUH OCHOBHBIX Pa3/eioB Kypca 8 5 1 bubmuotexa [JOK
' KJacca https://m.edso0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIINI 4 bubmorexa I[TOK
' P pearh https://m.edso0.ru/7f41a636
1.3 DIEKTPONUTHYECKAs: AUCCOIMALMA. XUMUYECKHUE PEAKIIMH B pacTBOpax 8 1 1 bubmmorexa LIOK
' ' https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pnea 2. HemeTa/uibl M X COeIMHEHUSI
21 OO6mas XxapakTepUCTUKa XUMHUECKUX DJIEMEHTOB 4 1 bubmuotexa [JOK
' VIIA-rpynnsl. ["anorens https://m.edsoo.ru/7f41a636
29 OO01mast xapaKTepUCTHKa XUMUICCKUX PJICMEHTOB 6 bu6mmoreka [JOK
' VIA-rpynmel. Cepa u e€ coeTuHeHUs https://m.edsoo.ru/7f41a636
23 OO01mast xapaKTepUCTHKa XUMUICCKUX PJICMEHTOB 7 1 bu6mmoreka [JOK
' VA-rpynmsl. A30T, docdop 1 UX coeUHEHUS https://m.edsoo.ru/7f41a636
' PYHIbL. S TICPOA T KD https://m.edsoo.ru/7f41a636
COCTMHEHUSI
Hroro mo pazneny 25
Pa3znen 3. MeTa/uibl U UX COeIMHEHHSA
N but6mmoreka [IOK
3.1 Obnme CBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
. but6mmoreka [IOK
3.2 Baxkneiiine MeTaiuIbl 1 UX COEIUHEHUS 16 1 2 hitps://m.eds00.ru/7f41a636
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Hroro no pazneny 20
Paznen 4. Xumusi 1 oKpyskamomas cpeaa

4.1 BerectBa arepua 3 eJIOBEKa 3 Eubmorexa LIOK
' lHectTsa 1 MaTCpHAlIbl B HKHI3HH HCIOBCK https://m.edsoo.ru/7f41a636
Hroro no pasupeny 3
P BHOE BDEMSL 3 bubmuorexa [JOK

C3CPBHOC BpE https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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ITOYPOYHOE IINTAHUPOBAHUE
8 KJIACC

KoanuecTBo yacoB

JIEKTPOHHBIE HU(PPOBBIE

Ne Tema ypoka KoHTpoJibHbBIE 1| Hata oOpa3oBaTe/ibHbIE
n/n Bcero p PAKTHHIECK U3Y4YeHH S P
padoThbI ue padoTbl pecypcbl

1 IIpenqMeT xumMun. Ponb XUMuHU B KU3HU 1 bu6mmoreka [JOK
yesoBeka. Tena u BerecTsa 06.09.2024 | https://m.edsoo.ru/ff0d210c

2 [TonsiTHe 0 MeTOAAX TO3HAHUS B XUMUH 1 bubmorexa [TOK

09.09.2024 | https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1 «IIpaBuia

3 paboThI B 1ab0OpaTopuu U IPUEMBI 1 bubmmoreka [JOK
obpareHus ¢ 1a00paTOPHBIM 13.09.2024 = https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM))

4 Yucrele BenrecTBa U cMecd. CriocoOnl 1 bu6nmmoreka [IOK
paszencHus cMece 16.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «Paznenenue Bubnmorexa [IOK

) cMmeceil (Ha mpuMepe OYMCTKH TOBapEHHOM 1 1 20.09.2024  https://m.edsoo.ru/ff0d28c8
COJIN)» o — '

6 ATOMBI U MOJIEKYJTBI 1 bubmorexa HOK

23.09.2024 | https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKUE IE€MEHThI. 3HAKU (CUMBOJIBI) 1 bubmmoreka [JOK
XMUMHUYECKUX JICMEHTOB 27.09.2024 | https://m.edsoo.ru/ff0d2be8

8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmiorexa LJOK

30.09.2024 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJICKYJISIPHOE YUEHUE 1 bubmmorexa [IOK

04.10.2024 | https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTABA BEIIECTB. Bubnorexa [IOK

10 Xumunyeckas popmyiia. BaaeHTHOCTh aTOMOB 1 07.10.2024 | https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DJIEMEHTOB

11 OTtHOCHUTENbHAS aTOMHAs Macca. 1 bubmuoteka [{OK
OTtHOCHUTENbHAS. MOJIEKYJISIpHAsi Macca 11.10.2024 | https://m.edsoo.ru/ff0d323c
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MaccoBas J0JI XUMHYCCKOT'O 3JICMCHTA B

bu6mmorexa [IOK

12 COEJIMHEHUH 14.10.2024 = https://m.edsoo.ru/ff0d350c

13 KonnuecTtBo BeniectBa. Mosb. MossipHas bubnuoreka [IOK
Mmacca 18.10.2024 = https://m.edsoo.ru/ff0d5230

14 DOU3NYECKUE U XUMUYECKHUE SIBICHHUS. bu6mmorexa [IOK
XuMHYECKast PEaKIIHs 21.10.2024 | https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky u yciioBus NPOTEKAHUS bubnnoreka [IOK
XUMUYCCKHUX PEaKIIUH 25.10.2024 | https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHUS MaCChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS 08.11.2024 | https://m.edsoo.ru/ff0d3b88

17 Breranciienust konmmaecTBa, MacChl BEIIECTBA bu6mmorexa [IOK
10 YPAaBHEHHUSM XMMUYECKHX PEaKITU 11.11.2024 | https://m.edsoo.ru/ff0d5708
Krnaccupukanus XuMHUYIeCKHX PeaKIIHid Butmorexa LOK

18 (CoCUNEHU, PASTONEHHS, SAMEIICHN, 15.11.2024  https://m.edsoo.ru/ff0d3f34
oOMeHa) o — '
M. B. JIoMOHOCOB — y4€HBIiI- Bubmorexa [IOK

19 SHIHKTIONEHCT. OO00MerHe I 18.11.2024  https://m.edsoo.ru/ff0d40ca
cUCTeMaTH3allUsl 3HAHUH

20 KonTponbhas padora Nel no Teme bubmmorexa [IOK
«BelecTBa 1 XUMHUECKUE PEAKITHIDY 22.11.2024 | https://m.edsoo.ru/ff0d4290
Bozmyx — cMmech razoB. CocTaB Bo3ayxa. Butmotexa [IOK

21 Kucnopos — snement i npocToe BemecTso. 25.11.2024 | https://m.edsoo.ru/ffod448e
O30H o — '
®uznyeckre 1 XUMHYECKHE CBOMCTBA Bubnuotexa LOK

22 KHCJIODOAA (PCAKILHH OKUCICHUS, FOPEHHC). 29.11.2024 | https://m.edsoo.ru/ff0d4614
ITonsatre 00 okcumax — — :
Crioco0bI Mosy4eHust KUCJIOpoa B Butmorexa [OK

23 Aa0OpATOpHH H MPOMBILLLICHHOCTH. 02.12.2024 | https://m.eds00.ru/ff0d497a
IIpumeHeHne Kucnopoaa
TennoBoii 3 PeKkT XUMUIECKON PEaKInH, Bubnorexa [IOK

24 HOHATHE O TEPMOXHUMIHICCKOM YPABHEHHIL, 06.12.2024 | https://m.eds00.ru/ff0d4790

OK30- U SOHAOTCPMHUUYCCKUX PCAKIUAX
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Tomnuso (HedTh, yroiab U MeTaH).

bubmuoreka [JOK

25 3arpasHCHHC BO31yXa, CTIOCOOLI €ro 09.12.2024 | https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHUS
26 | lonyaemme n cobmpansc smeropoms Bu6miorerca LIOK
o ’ 13.12.2024 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bonmopon — aneMeHT 1 MpocToe BEIIECTBO. bubnnoreka [IOK
Haxosxnenue B mpupojie 16.12.2024 | https://m.edsoo.ru/ff0d4dd0
28 du3nvecKre 1 XUMUYECKHEe CBOMCTBA bu6mmorexa [IOK
Bojopoja. [IpuMeHeHue Boaopoia 20.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE 0 KUCITOTaX U COJISIX bubmmorexa I[TOK
23.12.2024 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TosTy4eHust BOAOPO/a B bubnuotexa [{OK
nabopaTopuu 27.12.2024 | https://m.edsoo.ru/ff0d4dd0
o HIPIaKTI/I‘-IeCKaH pa(éOTa Ne 4 o Teme Bubmorexa [IOK
(«LIOJIYHCHHC H CODMPAHHE BOAOPONd, 10.01.2025 | https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
N . bubmuoreka [JOK
32 Mospretii 00bém ra3os. 3axon Asorazpo 13.01.2025  https://m.edsoo.ru/ff0d542e
» Brruncnenus o0béma, KOIJ;H/I‘ICCTBa BeIICCTBA Butmiorexa [IOK
Fa3a o Ero MIPOTTHOMY ROMUHCCTRY 17.01.2025 |  https:/m.edso0.ru/ff0d55a0
BEIIECTBA WK 00BEMY
o | e oduoe s o e B 10K
o 20.01.2025 | https://m.edsoo.ru/ff0d5708
OTHOIICHUH Ta30B
35 dusznyeckue 1 XUMUYECKHUE CBOIICTBA BOJIbI bubmaorexa LIOK
24.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstue 00 bu6nmmorexa [IOK
MHJIUKATOpaxX 27.01.2025 | https://m.edsoo.ru/ff0d59e2
3| onscomemme pacrmops. Maceonss xors Bubmaorexa LIOK
- PacTBOpEL. A 31.01.2025 | https://m.eds00.ru/ff0d5b40

BEIICCTBA B PACTBOPE
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38 KonTponbhas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopon. Boga» 03.02.2025 | https://m.edsoo.ru/ff0d6342
IIpakTHyeckas Tta Ne 5 mo Tem

39 «IPI;I/IFOT(e)(];JIZHIE: ?)(a)lcili\gpils 2 oip:z[enéHHoﬁ bubmorexa LHOK

N N .. 07.02.2025 | https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0JIel PaCTBOPEHHOTO BEIIIECTBA

40 Oxcunsl: cocTaB, KacCupUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa 10.02.2025 | https://m.edsoo.ru/ff0d664e

q | emriemen e aofens BuGorra 10K

’ 14.02.2025 | https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHuA: cOCTaB, KiaccuduKaIus, bubnuotexa [{OK
HOMEHKJIATypa 17.02.2025 | https://m.edsoo.ru/ff0d67ca

43 [TonydyeHne u XuMU4ecKkue CBOWCTBa bubnnoreka [JOK
OCHOBaHHH 21.02.2025 | https://m.edsoo.ru/ff0d67ca

44 Kucnotel: cocras, knaccudukarus, bubmuoreka [JOK
HOMEHKJIATypa 24.02.2025 | https://m.edsoo.ru/ff0dfee2

45 [TonyueHne n XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa [IOK

28.02.2025 | https://m.edsoo.ru/ff0dfee2

16 Counu (cpenHue): HOMEHKIIATYpa, CIOCOObI bubmmoreka [JOK
MOJYUYCHHS, XUMHUYECKHE CBOWCTBA 03.03.2025 | https://m.edsoo.ru/00ad9474
[Ipaktudeckast pabora Ne 6. Pemenue

47 SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6nmmorexa [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUIECKUX 07.03.2025 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»

48 I'eneTnyeckas CBsI3b MEXAY KJIacCaMu bubnumorexa [IOK
HEOPraHUYECKHUX COETUHCHHI 10.03.2025 | https://m.edsoo.ru/00ad9a50

49 I'eneTnyeckas CBsI3b MEXKAY KJIacCaMHu bubmmoreka [IOK
HEOPraHUYECKHUX COEeTUHCHHI 14.03.2025 | https://m.edsoo.ru/00ad9a50

. bubnmnoreka [JOK

50 O0obmerHe 1 CHCTEMATH3AIMS SHAHNHA 17.03.2025 | https://m.edsoo.ru/00ad9ch2

51 KonTponbHas padora Ne3 o teme bub6mmorexa [IOK
"OCHOBHBIE KJIACChI HEOPIaHMYECKHUX 21.03.2025 | https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

coeuHeHui"

HCpBBIe IIOIIBITKHU maccmbnxaum/l

52 XUMUYECKHX dieMeHTOB. [loHsaTHEe 0 Tpymnmax buGmnorexa LIOK
’ 31.03.2025 | https://m.edsoo.ru/00ad9ffa
CXOJHBIX BJIEMCHTOB
53| cnorons rmmcom sncnton IL T Bumiorera LIOK
T 04.04.2025 | https://m.edsoo.ru/00ada52c
Menneneena
o4 IIepuonsl, rpynmsl, MOATPYIIIILI bubmorexa HOK
’ ’ 07.04.2025 | https://m.edsoo.ru/00ada52c
55 Crpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnnorexa [JOK
H3oTombt 11.04.2025 | https://m.edsoo.ru/00ada342
o | Cmoems semommo obomnes s B LOK
T 14.04.2025 @ https://m.edsoo.ru/00ada6bc
Menpaeneena
| e oo e o Bumores 110K
18.04.2025 | https://m.edsoo.ru/00ada824
J. . MenneneeBa
3nauenue [leproauyeckoro 3akoHa st
58 pa3BuTHUs HayKu U nipaktuku. /. U. bubmmoreka [JOK
MenzeneeB — yu€Hblii, TIearor u 21.04.2025 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
59| mmrmcone snewenmont Bespoconiictas Bumoterca LIOK
25.04.2025 | https://m.edsoo.ru/00adaab8
MpoBEpOYHas padboTta
60 Honnast xuMudeckas CBA3b buGmorexa LIOK
28.04.2025 | https://m.edsoo.ru/00adac34
61 KoBaneHntHas nossipHasi XuMH4Y€ECKas CBA3b buGnnorexa LIOK
02.05.2025 | https://m.edsoo.ru/00adaab8
62 KoBanenTHast HenossipHasi XUMHUYECKas CBA3b bubmorexa [IOK
05.05.2025 | https://m.edsoo.ru/00adaab9
63 CreleHb OKUCIIEHUS Eubmorexa LIOK
12.05.2025 | https://m.edsoo.ru/00adae28
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64

OKHCIUTEIBHO-BOCCTAHOBUTEILHEIC pcakuuu

bu6mmorexa [IOK

16.05.2025 | https://m.edsoo.ru/00adb076

65 0 i 1 bu6mmorexa [IOK
KHCTHTCIILHOBOCCTAHOBUTEILHBIC peakiin 19.05.2025 | https:/m.eds00.ru/00adb076

66 OKHUCIIMTEIN U BOCCTAHOBUTEIN 1 Brbmaotexa LIOK
23.05.2025 | https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
67 Horosas KoHTpoLHas padoTa. 1 26.05.2025  https://m.eds00.ru/00adb486

68 O00061IeHre U CUCTeMAaTHU3aIHs 3HAHUN T10 1 bubmmoreka [JOK

XMMHH 32 Kypc 8 Kinacca 27.05.2025 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IIO ITPOITPAMME 68
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9 KUIACC

Koan4yecTBO 4acoB

DJIeKTpOHHbIe HH(poBbIE

Ne Hara
u/n Tema ypoka Beero Kontpoabubie | IlpakTHueckue W3ydeHus oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
[Tepuonnueckuii 3akoH. [lepuonnueckas Bu6mmotexa LIOK

! CHCTEMA XHMHHECKHX d1eMeHTOB /1. 1. ! 04.09.2024 | https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB Bubnuotexa LOK

2 XHMUHCCKHX DIIEMCHTOB MEPBEIX TPEX ! 06.09.2024 | https://m.edsoo.ru/00adb6b6
MIEePHOIOB

3 Krnaccugukanust 1 HOMEHKIIaTypa 1 bu6nmoreka [JOK
HEOPraHUYECKHX BEIICCTB 11.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bunasl xumMudeckoil CBA3U U TUIBI 1 bubmmoreka [JOK
KPUCTAUTMIECKHUX PEIIETOK 13.09.2024 | https://m.edsoo.ru/00adbac6

5) CkopocTh XUMHUYECKUX peakuuid. Katanus. 1 18.09.2024

5 Knaccudukanus XuMHYEeCKUX peakiui mo 1 bubnuorexa [IOK
pa3IMYHBIM MPU3HAKAM 20.09.2024 | https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XUMHUYECKOM pPEAKIINH. Butmorexa [OK

7 [ToHsITHE O TOMOTEHHBIX U F€TEePOTr€HHBIX 1 25.00.2024 | https://m.edsoo.ru/00adbe9a
peaKIusax
[TonsiTHE O XUMHYECKOM PaBHOBECHH.

8 DaxTopsl, BAUAIOIIKAE HA CKOPOCTh 1 bubnuorexa [IOK
XMMHUYECKON PEaKIMU U MOJI0KEHHIE 27.09.2024 | https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O0 PABHOBECHSI

but6mmoreka [IOK

9 OKHCANTENHEHO-BOCCTAHOBUTEIBHBIE PEAKIIHH 1 02.10.2024 | https://m.edsoo.ru/00adcade

10 Teopust 2NEKTPOIUTUYECKON JUCCOLUALIUH. 1 bubnuoreka [IOK
CuibHBIC U CIIA0BIE AJIEKTPOJIUTHI 04.10.2024 | https://m.edsoo.ru/00adcd68

11 HonHble ypaBHEHHSI peaKIuii 1 bubmorexa I[TOK

09.10.2024 | https://m.edsoo.ru/00add448
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XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUH B

bubmuorexa [IOK

12 CBETE NPE/ICTARNCHHMI 00 HIEKTPOIHTHIECKOIf 11.10.2024 | https://m.edsoo.ru/00add5d8
IACCOIMAIIAN
13 | mpoevamnemtt of sspomTIIEmO BuGnorexa IOK
16.10.2024 | https://m.edsoo.ru/00add8b2
IHACCOLHAAIIAN
14 [TonsiTHEe O THIPOIU3E COCit BrbmaoTexa LIOK
18.10.2024 | https://m.edsoo.ru/00add9d4
15 O00011IEHNE U CHCTEMATH3a 3HAHWH bubmorexa LIOK
HICHHE 1 CHCTCMATHSATI SHAHIHT 23.10.2024 | https://m.edsoo.ru/00addd12
16 [IpakTuueckas padbora Ne 1. «Pemnienne bubnuoreka [IOK
9KCIIEPUMEHTAIBHBIX 33721 25.10.2024 | https://m.edsoo.ru/00addbfa
K o]
17 ((Sigggi;ﬁ:ﬁ;i‘;iJ;HCSSHT;‘:;M bubmmorexa LIOK
' 06.11.2024 = https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIMH B PACTBOPAX)»
18 OO11as XxapakTepuCTHKa rajJoreHoB. bu6nuorexa LIOK
XMMHYECKHE CBOWMCTBA Ha MMPUMEPE XJIopa 08.11.2024 | https://m.edsoo.ru/00addfe2
19 | o exoormn. nompac BuGmiorexa LIOK
» oIy ’ 13.11.2024 | https://m.edso0.ru/00ade104
MIPUMEHECHHE
20 EIPI?;TI:IIZGHZII;aEOIJ)iitslfoT; Iﬁicigf;epﬁe yeHue eé bubmorexa LIOK
Y - 1Y 15.11.2024 | https://m.edsoo.ru/00ade348
CBOICTBY
| e e oo e B 10K
PeaKid, A p a 20.11.2024 | https://m.edsoo.ru/00ade488
n30BITKE
29 Oo61mmas xapakrepuctuka 3nemMeHToB VIA- bubnmoreka [JOK
TPYIIIBI 22.11.2024 | https://m.edsoo.ru/00ade64a
23 | Haxonioine o ot aoommmernni o BuGworexa LIOK
A p 1 27.11.2024 | https://m.edsoo.ru/00ade64a
pUpoie. XUMUYECKUE CBOWCTBA CEPhI
24 CepoBoniopo1, ctpoeHue, GU3NIECKUe H bubmmoreka [IOK
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XMMHUYECKHE CBOMCTBA 29.11.2024 | https://m.edsoo.ru/00ade802

o5 Oxcunsl cepsl. CepHast KUCIIOTa, (PU3HUECKHe bubnmorexa [JOK
Y XUMHUYECKHE CBOWMCTBA, IPUMEHEHHE 04.12.2024 | https://m.edsoo.ru/00adea28
XUMUYECKUE peaKIluy, JIeKaIIle B OCHOBE

26 MIPOMBIIIJIEHHOT'O CIIOCO0a MOIYYEeHHs CEpHOM bubnuoreka [IOK
KHCIIOTHI. XUMHUYECKOE 3arps3HEHHE 06.12.2024 | https://m.edsoo.ru/00adec8a
OKPYKaIOIIEH Cpeibl COSTUHEHUSIMU CEPbI

27 Brrunciaenne MaccoBOM J0JIM BBIXO1a bub6mmnoreka [JOK
MPOJIYKTa PeaKIiu 11.12.2024 | https://m.edsoo.ru/00adec8a

| o apmepenn norors Vi B LOK

) ’ . ’ 13.12.2024 | https://m.edsoo.ru/00adeea6
(dbu3nuecKre u XUMUYECKHE CBOMCTBA
29 AMMUak, ero (pu3nYecKue U XUMUYECKUE bubnuoreka [IOK
CBOWCTBA, MOJTyYEHHE U TIPUMCHECHHUE 18.12.2024 | https://m.edsoo.ru/00adf004
o
o | Touemmeoms e o e B 10K
. ’ 20.12.2024 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIOTa, €€ hu3nueckue u bubnuorexa LIOK
XMMHUYECKHE CBOMCTBA 25.12.2024 | https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS

30 B KQ4eCTBE MHUHEPAIBHBIX yI0OPEHHH. bubmmorexa [IOK
XUMHUECKOE 3arpsI3HEHNE OKPYIKAFOIIEiH 27.12.2024 | https://m.edsoo.ru/00adf518
Cpellbl COEIMHEHUSIMHU a30Ta

B erone grmsccant x| Butimozexa LIOK

. 10.01.2025 | https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4YEeHHE
o | Heromsomms dmirron e B 10K
. ' 15.01.2025 | https://m.edsoo.ru/00adfc20
MIPUPOJHON cpeabl GpochaTamu

35 Yraepon, pactipocTpaHEeHHE B IPUPOJIE, bubmuorexa [JOK
(bU3NUECKIE U XUMUYECKUE CBOWCTBA 17.01.2025 | https://m.edsoo.ru/00adfd9c

36 Oxcunel yraeposaa, ux Gu3udeckue u bubnmoreka [[OK



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

XMUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE 22.01.2025 | https://m.edsoo.ru/00adfebe
MPOOJIeMBI, CBSI3aHHBIE C OKCUIOM YTJIepoja
(V)
37 VYronpHas KucioTa v €€ coiu bubmmorexa [IOK
24.01.2025 | https://m.edsoo.ru/00ae006¢
sy | Do plr Je 4 1o B 10K
i " 29.01.2025 | https://m.edsoo0.ru/00ae027¢e
KauecTBeHHas peakiusi Ha KapOOHAT-MOH

39 [lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
BEIIIECTBaX KAK O COCMHEHUSIX YTIepoaa 31.01.2025 | https://m.edsoo.ru/00ae054e

40 [lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
BEIIECTBAX KaK O COCUHCHUIX yIepoaa 05.02.2025 | https://m.edsoo.ru/00ae054¢

41 Kpemnwuii u ero coennHeHMs bubmorexa LIOK

07.02.2025 | https://m.edsoo.ru/00ae080a
o
2 senepmmentam s no rewe. Bubmotexa LIOK
N 12.02.2025 | https://m.edsoo.ru/00ae0bf2
«BaxHele HeMeTa/UTbl M UX COSAMHCHHUSD)

43 Kontponbnas padora Ne2 o reme bubnuorexa LIOK
«BaxkHelme HeMeTauIbl U UX COSIUHEHUS 14.02.2025 | https://m.edsoo.ru/00ae0el8
OO61as xapaKTepuCTHKa XUMUYECKUX

44 3JIEMEHTOB — METAJUIOB. MeTamndeckast bubnmoreka [JOK
CBSI3b U METAJINYECKash KPUCTATHUECKAs 19.02.2025 | https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkre CBOMCTBA METAJIOB

P ——— Bufmotexa LIOK

21.02.2025 | https://m.edsoo.ru/00ae1156
METaJJIOB
OO0mue criocoOb! OTYUYSHUST METAJLIOB.

16 CnuaBel. BeruucieHus o ypaBHEHUAM bubmuorexa [JOK
XMMHUYECKUX PEaKIMi, €CJIU OJIUH U3 26.02.2025 | https://m.edsoo.ru/00ae1156
pEareHToB COAEPKUT MPUMECH

47 [TonsiTHE O KOPPO3UK METAILIOB bubmmorexa [IOK

28.02.2025 | https://m.edsoo.ru/00ae1278
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bu6mmorekxa [IOK

48 Mlenounsie meran: 05.03.2025 | https://m.eds00.ru/00ae14b2
49 0 bu6mmorekxa [IOK
KCHJIBT M THAPOKCHBT HATPHA 1 KaTHA 07.03.2025  https://m.eds00.ru/00ae14b?2
50 IllenoyHO3eMeNbHBIE METAJIIBI — KaIbIIHN U bu6mmorekxa [IOK
MAarHui 12.03.2025 | https://m.edso0.ru/00ael15e8
51 B . bu6mmorekxa [IOK
AIHCUIHE COC/THHCHHA KATLITHA 14.03.2025 | https://m.edso0.ru/00ael15e8
52 O000111eHrEe U cCUCTEMAaTU3ALM 3HAHUI 19.03.2025
53 JKécTkoCcTh BOMIBI M CTIOCOOBI €€ YCTpaHESHHS bubsmorexa I[TOK
21.03.2025 | https://m.edsoo.ru/00ae1886
54 [IpaxTuyeckas padota Ne 6 o Teme bubmmorexa [IOK
"YKécTrOCTh BOJABI M METOIBI €€ yCTpaHeHUs" 02.04.2025 | https://m.edsoo.ru/00aelae8
. bubnmoreka [JOK
95 AmmoMuHmH 04.04.2025 | https://m.edso0.ru/00aelc64
56 AMdoTepHbIE CBOMCTBA OKCHA U THIPOKCHUIA bubmmorexa LIOK
09.04.2025 | https://m.edsoo0.ru/00aelc64
bubmuoreka [JOK
57 | XKeneso 11.04.2025  https://m.eds00.ru/00ae1d86
58 Oxcunsl, TuIpoKcH bl U conu xene3a (1) u bubmuoreka [JOK
xenesa (1) 16.04.2025 | https://m.edsoo.ru/00ae35e6
59 O00011IeHNE U CUCTEMATHU3AIM 3HAHUN 18.04.2025
50 | oot st 50 Ton BuGworexa LIOK
P . A 23.04.2025 | https://m.edsoo0.ru/00ae3de8
«Ba)KHeI/IHII/IC METAJJIBI U UX COCAUHCHU S
BrrurciieHus 1o ypaBHEHUSIM XUMHYCCKHX
oy | T oo s pesrerncs BuSorea 10K
) 25.04.2025 | https://m.edsoo.ru/00ae1750

BrIuncienns MmaccoBor 10U BBIXOJa
MPOJIYKTa peaKiuu
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Brrancaenus mo YPaBHCHUAM XUMHUYCCKUX
peaKuHﬁ, C€CJIM OAUH U3 PCAr¢HTOB [1daH B

bubmuorexa [JOK

62 | M30RITKC WM CONCPKHT MPHMECH. ! 30.04.2025 | https://m.eds00.ru/00ae1750
Brerunciaenus MaccoBO J0JIU BEIXOa
MIPOJYKTa peakiuu
63 Konrtponsnas padora Ne3 o reme 1
Baxueiime MeTaiuisl 1 X coequHeHus" 02.05.2025
O06o061ieHre. 3HaHUH IO XUMUH 32 Kypc
64 )(ZEII;;I?OH 11KoJibl. OCHOBBI HEOPTaHUUECKOMN 1 07.05.2025
65 BemectBa n Mmatepualibl B NOBCETHEBHOM 1 but6mmoreka [IOK
JKU3HM YEJIOBEKA 14.05.2025 | https://m.edsoo.ru/00ae3f50
66 XUMUYECKOe 3arpsi3HEHNE OKpYyKarolien 1 bubnuoreka [IOK
Cpelbl 16.05.2025 | https://m.edsoo.ru/00ae4270
bub6mnoreka IIOK
67 | Hrorosas kouTposbHas pabora ! 21.05.2025 https://m.edsga.ru/Oan427o
68 O0o061IeHre U CUCTeMAaTH3aIns 3HAHUN 110 1 bubnmoreka [JOK
XHAMUH 32 8-9 KJ1acchl. 23.05.2025 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O
MPOLIECCA

OBSI3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

» Xumus, 8 kiacce/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIHOHEpHOE
obmectBo «M3marenbeTBo «IIpocBenicHue

» Xumus, 9 xinacce/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKnnoHepHOE
obrmectBo «M3marenberBo «IIpocBemicHue

METOJUYECKUE MATEPHUAJIBI JJ151 YUYUTEJISA

2. T'abpuensan O. C. Xumus. Metonuueckoe mocodue yist 8 kiacca yaeOHOe ocoOue s
obmieoOpazoBarenbHbix opranusanuii / O. C. I'abpuensn, U. B. Akcénosa, 1. T'.
OctpoymoB. — M.: IIpocsemenue, 2019

3. T'abpuensu O. C. Xumus. COOpHUK 3a/1a4 ¥ yIpaKHEHUH. § Kitace: yaeOHoe mocooue
15 obeoOpazoBarenbHbIXx opranm3anuii/ O. C. ['abpuensH, Y. B. Tpuryouak M.:
IIpocemenue, 2019

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. http://www.alhimik.ru. IIpencTaBieHsl ciieayromme pyOpUKu: COBEThI aOUTYPHEHTY,
YUYHUTEII0 XUMHH, CIPABOYHHK (OUeHb OO0JIbIIast TO100pKa TAOJIHI] U CIIPABOYHBIX
MaTepHaloB), Becénas XUuMHs, HOBOCTH, OJIMMITHA IbI, KyHCTKamMepa (MHOTO HHTEPECHBIX
HUCTOPUYCCKUX CBEICHHIA).

2. http://www.hij.ru. XKypnan «Xumust 1 )KH3Hb» MOHATHO U 3aHUMATEIIBHO PACCKa3bIBACT
000 BCEM MHTEPECHOM, YTO MPOMCXOAUT B HAYKE H MHUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html. DnexTpoHHbI KypHAT « XUMHKHA U XUMUS», B
KOTOPOM MPEJICTABICHBI OIBITHI [0 XUMUHU U 3aHUMATEIbHAS HH)OPMALIHS, TO3BOJISIONIHE
YBIICYb YYCHUKOB 3KCIIEPUMEHTAILHON YaCThIO MPEIMETA.
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