


MHNOACHUTEJIBHAA 3ATIMCKA

[IporpaMmMa mo XuMHM Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHHs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTelbHOW MPOrpamMMbl OCHOBHOTO OOIIETO
obpazoBanms, mnpeacraBieHHbIx B OI'OC OO0O, a Ttakke Ha ocHoBe (eaepanbHON paboueit
MPOrpaMMbl BOCIIUTAHUS U C y4ETOM KOHIICIIIIMU MPENoJaBaHus yuyeOHOro mpeaMera «XHMHS» B
o0pa3oBaTeNbHBIX Opranu3anusx Poccuiickoii denepanuu.

[IporpaMma mo xuMmHM Ja€T TpeACTaBICHHE O UeNsAX, oOmed crTpaTeruu oOydeHus,
BOCITUTaHUST M Pa3BUTHUS OOYYAIOIIUXCS CpeICTBAMU Y4eOHOro TMpenMeTa, YCTaHABJIHUBAET
o0s13aTeNnbHOE TMPEIMETHOE COJIepKaHMe, TMpeaycCMaTpUBAET paclpeieieHue ero 1Mo Kiaccam Hu
CTPYKTYPHUPOBAHUC I10 pasjciaM U TEMaM IporpaMMbl 110 XUMHHU, ONPCACIACT KOJIUYCCTBCHHBIC N
KaueCTBEHHbIE XapaKTEePUCTHUKU COJIEPKAHUS, PEKOMEHAYEMYIO IOCIEeI0BaTENbHOCTh HW3YYEeHUS
XUMHH C Y4ETOM MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBs3€H, JIOTMKM y4eOHOro Iporiecca,
BO3PACTHBIX OCOOEHHOCTEH OOydaroImuxcsi, OnpesenseT BO3MOKHOCTH TpeAMeTa IS peain3aluu
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOH 00pa30BaTENbHOM MporpaMMbl Ha YpOBHE
OCHOBHOTO 0011Iero oOpa3oBaHUs, a Takxke TpeOOBaHUH K pe3ysbTaTaM O0y4YeHUs XUMHUH Ha YpOBHE
Heﬂeﬁ HU3YUCHHUA npeamMera u OCHOBHBIX BHUI0B yqe6HO'HO3HaBaTeHBHOI>'I ACATCIIBHOCTHN
00yJaromIerocs o OCBOCHHUIO YIEeOHOT0 COIep KaHusI.

3HaHWE XMMHUH CIIY’KUT OCHOBOW JijIsl (DOPMHPOBaHUSI MUPOBO33PEHUSI OOYUAIOIIErocs, ero
MPECTABICHU O MaTepHallbHOM EMHCTBE MHPA, BAXHYIO pOJib HrpaloT (HOpMHpYEeMble XUMHUEH
NpEACTaBJICHUA O B3aUMOIIPEBPAIICHUAX JSHEPIruu M 06 OBOJIIONMU BEHICCTB B IIPpHUPOJAC, O ITYTIAX
peleHns rIo0aIBHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS YETIOBEUYECTBA — CBHIPHEBOM, SHEPTETHYECKOH,
MUIIEBON ¥ SKOJIOTMYECKOM 0€30MacHOCTH, MPOOIIEM 3/IpaBOOXPAHEHMSL.

N3ydeHune xumuu:

CIOCOOCTBYET peanHu3alii BO3MOXXHOCTEH Ui caMOpa3BUTHS W (HOPMUPOBAHUS KYIbTYpPHI
JINYHOCTH, €€ 001el U (YHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (JOPMHUPOBAHWE MBIIUICHUS M TBOPUYECKHX CIIOCOOHOCTEH OOydarormmxcs,
HaBBIKOB MIX CAMOCTOSITEIIbHOM y4eOHOU MesTeThHOCTH, IKCIIEPIMEHTAIBHBIX U HCCIIEIOBATEIbCKAX
YMEHH, HEOOXOIMMBIX KaK B ITOBCEIHEBHOM KM3HH, TaK M B MPO(ECCHOHAIBHOMN IesSTeNhHOCTH;

3HAKOMHUT CO CIIENU(HUKON HAyYHOrO MBINUICHUS, 3aKIaIbIBA€T OCHOBBI I[ETOCTHOTO B3TJIs/a
Ha eIWHCTBO TIPUPOIBI W UENOBEKAa, SBIAETCS OTBETCTBEHHBIM JTanmoM B (OPMHPOBAHHUH
€CTEeCTBEHHO-HAyYHON TPAMOTHOCTH O0YyJarOIINXCs;

croco0cTByeT (hOpMHUPOBAaHUIO IIEHHOCTHOT'O OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
MIPUPOJIE, K YeTOBEKY, BHOCHT CBOH BKJIA] B KOJIOTHYECKOEe 00pa30oBaHMe 00yUatOMIIXCsl.

Jannple HampaBieHHs B OOYYEHHH XHMHUA OOECHEUMBAIOTCS CHENU(PUKONW COIepKaHus
y49e0HOT0 TpeaMeTa, KOTOPBIN SIBISETCS MeNarormueckd aJalnTHPOBAHHBIM OTpaXeHHeM 0a30BOit
HAYKH XMMHWH Ha OIPENEIEHHOM JTaIe €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUS OPHUEHTHPOBAaH Ha OCBOCHHUE
00y4aroMUMHCSA CHCTEMBI TIEPBOHAYAIBHBIX TOHATHA XWMHH, OCHOB HEOPTaHWYECKOW XUMHHA U
HEKOTOPBIX OTJENBHBIX 3HAYUMBIX MTOHATAN OPTaHWYECKOH XUMUU.

CTpykTypa comepkaHHs TPOrpaMMBI 10 XHUMHHA C(OpMHUpPOBaHA Ha OCHOBE CHCTEMHOTO
nonxoza K e€ m3yuennro. ConepkaHue CKIIabIBaeTCs U3 CUCTEMBI TIOHSATHI O XUMHYECKOM DJIEMEHTE
YU BEIIeCTBE W CHUCTEMBl TOHATHH O XUMHYECKOW peaknuu. OO0e 3TH CHUCTeMBI CTPYKTYPHO
OpPTaHHM30BaHBI 0 TPHUHIMITY TOCIENOBATEILHOIO Pa3BUTHS 3HAHWKA HAa OCHOBE TEOPETHYECKUX
MIPEJICTaBIIEHUH PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBEI BCET'0 €CTECTBO3HAHUS,

— Ilepunoguueckoro 3akona Jl. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XVUMHUU;

— YUYEHHsI O CTPOEHUH aTOMa U XMMHUYECKOH CBSI3H;



— IpeNCcTaBIeHUH 00 AIIEKTPOTUTUIECKON JUCCOLUAIINN BELIECTB B pacTBOpax.

Teoperndyeckne 3HaHUS pPaccCMaTPUBAIOTCS HA OCHOBE OSMIMPUYECKH TONYyYEHHBIX U
OCMBICIICHHBIX ()aKTOB, Pa3BHBAIOTCS IMOCIEJOBATENBFHO OT OAHOTO YPOBHSI K JIPYroMY, BBIMTOJHSIS
(GyHKUIMU OOBSICHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHMS M BO3MOKHOCTEH MPaKTHYECKOTO
MIPUMEHEHUS 1 MOTy4eHHs H3yJaeMbIX BELIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH CIIOCOOCTBYeT (DOPMHPOBAHHIO TIPEICTABICHUS O
XUMUYECKOM COCTABJLIIOLIEM HAay4YHOM KapTUHBI MHUpPAa B JIOTMKE €€ CHCTEMHOH IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHMIO M METoJaM MO3HAaHMA B Hayke. M3yueHue XuMuu
MPOUCXOAUT C TPUBJICUCHUEM 3HAHWN M3 paHee M3y4YeHHBIX yueOHBIX mpeaMeToB: «OKpyKarommi
MHUp», «buonorus. 5—7 kiaceb» u «Pusnka. 7 Kacey.

[lpyu M3yueHWH XMMUHM TMPOUCXOAUT (POPMHUPOBAHWE 3HAHWK OCHOB XMMHYECKOHW HAYKH Kak
00JIacTH COBPEMEHHOTO €CTEeCTBO3HAHMUSI, MPAKTHYECKOH JEesTEIbHOCTH YeJIOBEKa M KaK OIHOTO U3
KOMITOHEHTOB MHPOBOW KyJIbTYpBI. 3a/laua y4eOHOTo MpeaMeTa COCTOUT B (POpMUPOBAHUHU CHUCTEMBI
XUMHYECKUX 3HAHMA — BaXKHEUIIMX (DAKTOB, MOHSATHM, 3aKOHOB M TEOPETHYECKUX IOJIOKCHUM,
JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HayKH, B TIPHOOLIEHUH K HAyYHBIM
MeTOo/IaM TIO3HAHMsI MPU M3YYCHUH BEIISCTB M XMMHUYECKUX pPeaklui, B (HOPMHUPOBAHUM U PA3BUTHH
MO3HAaBaTeNbHBIX YMEHMH © WX TPUMEHEHMH B y4eOHO-TIO3HABaTENbHOW M ydeOHO-
WCCIIEZIOBATENbCKON NIEATENbHOCTH, OCBOGHHWU MpaBHJ 0e30macHOro oOpallleHusi C BEIIECTBAMU B
MOBCETHEBHOM KU3HH.

[lpr w3ydyeHMH XMMUHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS Ba)KHOE 3HAUYCHHE
MpHOOpPENN TaKKe IeNH, KaK:

— (opMupoBaHHME HWHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CamM0OOOpa3OBaHMUIO,
COTPYAHHYECTBY, CAMOCTOATEIBHOMY MPUHATHIO PEIIEHUH, CIOCOOHON aJamTHpOBaThCS K OBICTPO
MEHSIOIIMMCS YCIOBHSIM KU3HU;

— HampaBIICHHOCTh OOYYEHUS] HAa CHCTEMaTHYeCKOe MPHOOLIEHHE O0ydYarommxcs K
CaMOCTOSITEIbHOM TT03HABATENIFHON MNEATENbHOCTH, HAYYHBIM METOAaM IO3HAHUA, (POPMHUPYIOUITIM
MOTHBAIIHIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieueHre YCIIOBHM, CIOCOOCTBYIOIIUX TIPHOOPETCHHUIO OOYJAIOMIMMUCS — OIBITa
Pa3HOOOpa3HOM [ESITETFHOCTH, TO3HAHUS W CAaMOITO3HAHWS, KITFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHITNH ), UMEIOIINX YHUBEPCATHHOE 3HAUEHHUE JIJIS PA3IIMYHBIX BUIOB JAESTEIHFHOCTH;

— (opmupoBaHue 00mEeH (YHKIMOHAIBHOW W €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
qiclie yMEHUH OOBSCHSATH W OIEHHWBAThH SIBICHUS OKPYXKAOIIEro MHUpa, MCIIONB3YS 3HAHUS W OIBIT,
MTONTyYeHHbBIE TIPH N3YUYE€HUHU XUMUH, IPUMEHSTh WX TPH PEIIeHUH MPOoOIeM B ITOBCETHEBHOM JKU3HA U
TPYZIOBOH NEATEIBHOCTH;

— ¢QopmupoBanre y 0OydYalONIMXCS TYMaHUCTHYECKWX OTHOIIEHHWH, TMOHWMaHHs II€HHOCTH
XUMHUYECKUX 3HAHWWA [ BBIPAOOTKH JKOJOTMYECKH IEIecO00pa3HOro TOBENEHUS B OBITY U
TPYAOBOM NIESATENBHOCTH B LIESIX COXPAHEHUS CBOETO 3J0POBBS U OKPYKAIOLIEH IPUPOIHOM Cpeabl;

— pa3BHUTHE MOTHUBAIMK K OOYYEHUIO, CIIOCOOHOCTEW K CAMOKOHTPOIO M CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHWHI OOIIEYENTOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MpOQUIIST H
HaIpaBIEHHOCTH JTATBHEHTIIEro 00ydeHUsI.

OOmee 4MCIO YacoB, OTBENEHHBIX JUIS M3y4YeHHs] XWUMHUW Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, cocraBisier 136 gacoB: B 8 kiacce — 68 yacoB (2 waca B Henmenmwo), B 9 ximacce — 68
gacoB (2 yaca B HEIICIIO).



COJAEPKXAHUE OBYYEHUA

8 KVIACC

I[epBoHayanbHBbIE XMMHYECKUE TOHSATHS

IIpenver xumuu. Ponb XuMHUM B KU3HM 4YeNlOBEKa. XMMHS B CUCTeME HayK. Teima W BelllecTBa.
®dusnyuecKkrue CBOMCTBA BEIIECTB. ATperaTHoe cocTosHue BemiecTB. [loHsATHE 0 MEeTOAax MO3HAHUS B XHMHUU.
UYucrsle BemecTBa 1 cMecu. CriocoObl pas3zierieHus cMecei.

ATOMBI ¥ MOJEKYNIbl. XUMHUYECKHE 3JIeMEHTh. CHMBOIBI XUMHUYECKHX HJIEMEHTOB. [IpocThie u
CJIOJKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHHeE.

Xumnueckass ¢popmyna. BaneHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemectB. OTHOcWTenbHass aroMHas Macca. OTHOCHUTENBHAs MOJNEKyJsIpHas Macca. MaccoBasg jgons
XUMHYECKOTO 3JIEMEHTa B COETMHEHHH.

KomnuectBo BemiectBa. Momnbs. MomsipHas Macca. B3anMocBsi3p KonM4yecTBa, Macchl M 4YHMCIIA
CTPYKTYPHBIX €IWHUII BellecTBa. Pacu€rel mo hopmyliaM XUMHUYECKUX COCIHMHEHHIH.

OuU3NYECKHUE U XUMUYECKUE SBIICHUS. XUMHUYECKasi peakius 1 e€ mMpu3HaKu. 3aKOH COXPAaHEHUSI MACCHI
BellecTB. XHUMHUYECKHE ypaBHeHHs. Kiiaccupukaius XUMHUYECKMX pPeakiuid (COCTUHEHUS, Pa3IOKCHHUS,
3aMeIIeHUs, OOMeHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOH TOCY/OH, MpaBUiaMu paboThl B JIAOOpaTOpuu 1 mpuéMaMu oOpalleHus ¢
nabopaTopHbIM 00OPYJIOBAaHHEM, W3yYeHHE W ONHCAaHWE (U3UYECKHX CBOWCTB 00pa3loB HEOPTaHUYECKHX
BeIlecTB, HaOMoeHne Gu3ndeckux (TUIaBJIeHUE BOCKA, TasiHUE JIbJIa, pACTUPAHKE caXapa B CTYIKE, KHIICHHE
Y KOHJCHCAIMS BOJBI) M XUMUYIECKUX (TOPEHHUE CBEYH, MPOKAJIMBAHUE METHON MPOBOJIOKH, B3aUMOICHCTBHE
Mella C KHCJIOTOM) SIBJCHUH, HAOJIOJCHHWE M ONUCAaHHE NPHU3HAKOB MPOTEKAHUS XUMHUYECKUX pEaKIui
(paznoxeHne caxapa, B3aUMOJICHCTBHE CEPHOM KHCIOTHI ¢ XJIOPUAOM OapHsi, pa3ioKeHHe THIPOKCHIA MEIU
(IT) mpm HarpeBaHWM, B3aUMOACUCTBHE Kee3a ¢ pacTBopoM coiu Menu (II), m3ydeHue crmocoOoB pasaeneHus
CMeCeii: ¢ TMOMOIIBI0 MarHuTa, (QUILTPOBAHUE, BBHIIAPUBAHUE, JUCTHIUISINSA, XpoMaTorpadus, mpoBeeHre
OYHMCTKH TTOBAapEHHOW COJIH, HAOIO/IEHNE M ONMUCAHHUE PE3YNIbTATOB MPOBEACHUS OIbITA, WILTIOCTPUPYIOIIETO
3aKOH COXpPaHEHHs MacChl, CO3/TaHNE MOJIETIEH MOJIEKYIT (IIIapOCTEPKHEBBIX ).

BaxHeiilue npeacTaBuTe 1M HEOPraHUYeCKUX BellleCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciopom — amemeHT M mpocTtoe BemiecTBO. HaxoxkmeHme
KHCIIOpOoAa B Tpupoje, (GU3Mdeckue M XUMHYeCKHe CBoicTBa (peakmuu ropenws). Okcumsl. [IpuMenenme
kucnopona. CrocoOsI MOTydeHns KUCIopo/ia B TabopaTOpHH M MPOMBINIIIEHHOCTH. KpyroBopoT kuciaopoaa B
npupoze. O30H — ajuTOTpOITHasT MOIU(DHKAITHS KHCITIOPOIA.

TerutoBo#t 3pPekT XUMHUIECKON peaklny, TEPMOXUMUIECKHE YPaBHEHHS, 9K30- U JHIOTEPMHUIECKHE
peakmuu. TormBo: yroms ¥ MeTaH. 3arpsA3HEHHE BO3/IyXa, YCHIEHHE MapHUKOBOrO 3(QekTa, paspyiieHue
030HOBOT'O CITOSI.

Bomopon — amemenT m mpoctoe BemecTBOo. HaxokmeHue Bomopoma B mpHupone, ¢uzndeckue u
XMMHYECKIE CBOICTBA, TPUMEHEHHe, CIIOCOOHI morydeHus. Kuciors! u comu.

MonsipHblit 00bEM Ta30B. PacuéThl 0 XMMHYECKIM YPaBHEHHSIM.

®uznueckue CBOMCTBa BoAbl. Boma kak pactBoputens. PacTBopbl. HachllieHHBIE U HEHACHIICHHbBIC
pactBopbl. PacTBOprMOCTh BellecTB B BoJe. MaccoBasi J0Jsl BEIECTBA B pacTBOpE. XMMUYECKUE CBOMCTBA
Boibl. OcHoBaHMA. Ponb pacTBOpOB B TpHpOAE€ W B JKU3HHM 4YeloBeka. KpyroBopor Boabl B TpHpPOIE.
3arps3HeHue NpupoJHbIX Boa. OXpaHa U OUUCTKA NPUPOAHBIX BOI.

Knaccudukamms seopranmuecknx coequHennid. Oxkcuapl. Kimaccugukaius okcruIoB: coneo0pas3yomnue
(ocHOBHBIE, KHCIOTHBIE, aMmdoTepHble) U HecomeoOpasyromue. HomeHkmatypa okcumoB. dDusnueckue u
XMMHYECKHE CBOMCTBa OKCUIOB. [lomydeHne oKkCuIoB.

OcHoBanusa. Knaccudukaruss OCHOBaHW: MIENOYM W HEPACTBOPHMMBIE OCHOBaHHS. HomeHKmaTypa
ocHOBaHMM. DU3NUECKUE U XUMUYECKHE CBOMCTBA OcHOBaHUU. [lony4yeHne ocCHOBaHU.

Kucnorer. Knaccudukanus xucnor. HomeHknarypa kucior. Ousndeckne W XHMMHUYECKHE CBOWCTBA
kucnot. Psg aktuBHoctu MetamnnoB H. H. bekerora. [lonyuenue kucior.

Comu. Homenknarypa coneid. @u3ndeckrue U1 XUMUUeCKHe cBolcTBa conel. I[lomydenne comneil.

enernueckast CBS3b MEXIY KJlaCCAMU HEOPTraHUYECKUX COCAMHEHUI.



Xumuueckuii IKcnepumenmn.

KayeCTBEHHOE OIpeleNieHne COAEPKaHHWsS KUCIOpOoAa B  BO3AyXe, IONy4YeHHEe, CoOHpaHHe,
pacmo3HaBaHUE M WU3yYCHHE CBOWCTB KHUCIOpPOJA, HAOMIOJeHNE B3aMMOJCHCTBUS BEIIECTB C KHUCIOPOIOM H
YCIIOBUSI BO3HMKHOBEHMS M TpPEKpalleHusi ropeHust (moxkapa), O3HaKOMIICHHE ¢ 00pa3laMH OKCHIIOB M
OITMCAaHHUE WX CBOMCTB, MONyYeHUE, COOMpaHHE, PAaclio3HABAaHHE W M3ydeHUE CBOWCTB BOJOpoAa (TOpeHue),
B3auMopeicTBue Bomopoaa ¢ okcugoM wmeau (II) (BO3MOXKHO UCHONB30BaHUE BHUICOMATEPHANIOB),
HaOJI0/IeHHe 00pa3lloB BELIECTB KOJTMYECTBOM | MOJIb, MCCIIeJOBaHUE OCOOCHHOCTEH pacTBOPEHHS BELIECTB C
pa3IMYHON pacTBOPUMOCTHIO, PUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MAacCOBOW JOJIed pacTBOPEHHOIO
BEILIECTBA, B3aWMOJACHCTBHE BOJBI C MeTalaMHd (HATpUEM UM KalblieM) (BO3MOXXHO HCIHOJNB30BAaHHUE
BHJICOMATEpHAIIOB), HCCIEAOBaHHE 00pa3l0B HEOPraHWMYECKUX BEIISCTB Pa3IMYHBIX KJIACCOB, HAOIIOACHHE
M3MEHEHHS OKPACKU MHMKATOPOB B pacTBOpaxX KHUCIOT U LIeJo4el, n3ydeHne B3auMOASHCTBUS OKCUIa MU
(I) ¢ pacTBOpOM CepHOIl KHCIOTBHI, KHCIOT C MeTaJUIaMH, peakUud HelTpaiau3aluy, IOIydYeHHe
HEPAaCTBOPUMBIX OCHOBAaHMH, BBITECHEHHWE OJHOTO MeTajula JpPYyrdM M3 pacTBOpa COJIM, peEIIeHue
JKCIIEpUMEHTANIBHBIX 3aJa4 10 TeMe «BakHellme Kiracchl HEOPraHMYECKHX COSMHEHUN.

Hepnoauyeckuii 3axon u Ilepuognyeckas cucreMa XumMudeckux aemenToB /I. . MenneseeBa.
Ctpoenue aToM0OB. XumMn4eckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIINU

[epBbIe MONBITKK KiacCH(DUKAIUM XUMUUECKUAX 3NIeMEeHTOB. [ToHsATHE O TpynIax CXOTHBIX 3JIEMEHTOB
(mIenodHble W MIETOYHO3EMETbHBIE METaJUIbI, TAJOT€Hbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphle 00pa3yroT
am(poTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuommueckuii 3axoH. Ilepuomuueckas cucrema xumuueckux sneMmeHtoB JI. WM. Menzaeneesa.
Kopotkonepuonnas u mmuaHonepuonnas gopmsl [leproandeckoid cuctembl XuMudeckux anemeHTos /. .
Mengeneesa. [lepuonpl u rpymmbsl. @U3NYECKUI CMBICI NOPSIKOBOIO HOMEPA, HOMEPOB IEPUOJA U T'PYIIIBI
JJIeMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siep. M3oTombl. DnekTpoHbl. CTpOSHHE IEKTPOHHBIX 000JI0UeK
aToMOB TepBBIX 20 XUMHYeCKHuX eMeHToB llepnoamueckoii cuctemsl JI. M. MenneneeBa. XapakTeprucTHKa
XHMHUYECKOT 0 AJIEMEHTA 10 ero nosnoxeHuto B [lepuonuueckoii cucreme M. 1. Meneneena.

3aKOHOMEpPHOCTH HW3MEHEHHsI paJiyca aTOMOB XHUMHYECKHX OJEMEHTOB, METAUIHYECKUX |
HEMETAJNINYECKUX CBOMCTB IO IpyIlIaM U MEPUOIaM.

3nauenmne llepmommueckoro 3akoHa u llepmogmdueckoil CHCTEMBI XHMHYECKHX JJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. J[. 1. MenaeneeB — yu€HbIN U TpakIaHUH.

Xumudeckas cBsi3b. KoBaneHTHass (HOJSIpHAs W HEMOJSpPHAs) CBS3b. JJIEKTPOOTPUIIATENHFHOCTH
XUMUYECKUX 3J1eMEHTOB. MIOHHAs CBA3b.

Crenenp oxucneHus. OKHCIUTENHHO-BOCCTAHOBHUTENbHBIE peaknuu. lIpomeccsl OKuWCIeHHWS U
BOCCTaHOBIJIEHUS. OKUCIINTENN 1 BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:.

n3ydeHne oOpas3IoB BEIIECTB METAJUIOB W HEMETAIIOB, B3aWMOJEHCTBHE THAPOKCHIA IIMHKA C
pacTBOpaMu KHCIOT W LIENOYEH, IPOBEACHUE OMNBITOB, WUIIOCTPUPYIOLMIMX IPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBHUTENBHBIX peakiuii (ropeHre, peakilny pa3oKeHNs, COSIHHEHN).

Mescnpeomemnpwie ceasu

Peanuzanus MeXnpeIMETHBIX CBsi3eH HpU H3YYEHHMM XUMHUU B 8 KIAcce OCYIIECTBISIETCS 4Yepes
WCIIONB30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX OHATUMN, TaK U MOHSATHH, SIBISIOIIUXCS CHCTEMHBIMU IS
OTJENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIE MMOHSATHA: HAYYHBIH (DaKkT, TMIIOTE3a, TEOpHsl, 3aKOH, aHAllu3, CHHTE3,
KJIAcCU(UKAIUS, TEePUOANYHOCTh, HAONIOJCHUE, DSKCIIEPUMEHT, MOJEIMPOBaHUE, W3MEpEeHHe, MOJIENb,
SIBJICHHE.

®usnka: mMaTepus, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIHJ, U30TOMNBI, PaJUOAKTUBHOCTb,
MOJIEKYJIa, JJIEKTPUYECKUN 3apsj, BElIeCTBO, TeN0, OO0BEM, arperaTHoe COCTOSHHE BEIeCTBa, Tas,
(u3nvecKre BEIMYNHBI, SIUHULIBI M3MEPEHHS, KOCMOC, MJIaHEeTHI, 3BE3/1b1, CoMHIIE.

buonorus: dorocunres, apixanue, buocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbL, TOPHBIE TOPOBI, MOJIE3HbIE UCKOMIAeMble, TOILTUBO,
BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS NPOI'PAMMBI IO XUMHUHU HA YPOBHE
OCHOBHOI'O OBLHIETI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHSI MPOrpaMMbl OCHOBHOT'O 0O0IIero oOpa3oBaHMs JOCTHUTAIOTCS B
X0I¢e 06yqu1/151 XUMHHU B CIUHCTBC Y"IC6HOI>'I M BOCIIHMTATEILHOMN JACATCIIBHOCTH B COOTBCETCTBUHU C
TpaaulIMOHHBIMHA pOCCHﬁCKHMH COLIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMMU, IIPUHATBIMU B
o0IIlecTBE TpaBUIIAMH X HOPMaMH MOBEACHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHMS, CAMOPAa3BUTHS H
CoIlMaIM3aIMK 00yYaIOIIHXCS.

JInuHOCTHBIE pE3YIbTaThl OTpaXarOT TOTOBHOCTH O6yanOHIHXCH PYKOBOACTBOBATLCSA cUcTeMoM
IIO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaIII/Iﬁ " paCHIMpCHUC ONbITa ACATCILHOCTU Ha eé OCHOBEC, B TOM 4YHCJIC B
YacTHu:

1) maTpHOTHYECKOT0 BOCIIUTAHUS:

HEHHOCTHOI'0 OTHOLICHHA K OTCUHCCTBEHHOMY KYJIBTYPHOMY, HUCTOPUUCCKOMY U HAYYHOMY HaCJICAUIO,
MMOHMMAaHWs 3HAYEHUS XUMHUYECKOW HAyKd B JKH3HH COBPEMEHHOr0 OOIIEeCTBA, CIIOCOOHOCTH BIAAETh
JIOCTOBEPHON MH(OPMAIIMEH O MEPEIOBbIX JIOCTHIKCHHSIX M OTKPBITUAX MHUPOBOW M OTEUECTBEHHONH XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHSIX 00 YCTPOWCTBE MUpa U O0IIECTBRA;

2) rPaKIaHCKOT0 BOCIIMTAHUS

NpeACTaBJICHUA O COLHUWAJIBHBIX HOpMAax M IIpaBUIaX MEKIUNYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE,
KOMMYHHKATHBHOH KOMITETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOM, YU4eOHOHCCIIe0BATEIbCKOM, TBOPUECKOH 1
JIPYTUX BHUJAX JIESITEIHHOCTH, TOTOBHOCTH K PAa3HOOOPA3HON COBMECTHOM MESITENbHOCTH MPU BBITOITHEHUH
y‘Ie6HBIX, IMO3HABATCIIbHBIX 3a/1a4, BHIIMOTHCHUN XUMHUYECKUX IKCIICPUMCHTOB, CO3IaHUN yqe6H51x IIPOCKT OB,
CTpEMIICHHA K B3aMMOIIOHUMAaHWIO Y B3aMMOIIOMOLIU B IIPOLECCE 3TOU yqe6Hof/'1 JCATCIIbHOCTH, TOTOBHOCTHU
OLIEHWBATh CBOE MOBEICHNE U TMOCTYNKH CBOWX TOBAPHILEH C MO3WIMK HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHMS MOCIIEJCTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 O3HAHMUSL

MHPOBO33pPEHYECKHE TIPEACTABICHUS O BEIIECTBE W XHMHUYECKOH pEeakKiid, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONINE OCHOBY JUISI MMOHMMAaHHWS CYIIHOCTH HAyYHOI
KapTHUHBI MUPA, TIPEACTaBICHNS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJIBI, B3ANMOCBSI3SIX YeJIOBEKa
C IIPUPOJIHOM CPENO, O POJIU XUMHH B TTO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MOo3HaBaTeIbHbIC MOTHBHI, HAIPABJIEHHBIE Ha MTOydeHIe HOBBIX 3HAHWH 110 XUMHH, HEOOXOAUMEIE NS
00BsICHEHUsT HAOIIOAAEMBIX TIPOIIECCOB W SBIICHUH, IMO3HABATCILHOW, MH(MOPMAITMOHHON M YHUTATEIbCK O
KyJIbTypbl, B TOM WYHCJI€ HAaBBIKOB CaMOCTOSTENHHOW pabOTBl ¢ Y4eOHBIMH TEKCTaMH, CIPAaBOYHOU
JTUTEPATYPOH, TOCTYITHBIMU TEXHHYECKUMH CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOIOTHH;

WHTEpeC K OOy4eHHI0O H TIO03HAHWIO, JFO0O3HATENNFHOCTh, TOTOBHOCTH W  CIIOCOOHOCTH K
caMo00pa30BaHMIO, TMPOSKTHOW W  HWCCIIEAOBATEIIbCKOM JIEATENBHOCTH, K OCO3HAHHOMY BBEIOOpY
HaIpaBIEHHOCTH W YPOBHsI 0OyUEHUS B AalTbHEUIIIEM;

4) ¢popMupOBaHHS KYJILTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTH JKW3HH, OTBETCTBEHHOTO OTHONIEHHS K CBOEMY 3[0POBBIO, YCTAHOBKH Ha
3IOPOBBI 00pa3 KU3HU, OCO3HAHWE TIIOCIEACTBHA W HENPHUSATHE BPEIHBIX IPHUBBIUEK (YIOTpeOIeHUs
AJKOTOJISI, HAPKOTUKOB, KYpPEeHHS), HEOOXOAMMOCTH COONIOACHUS MpaBHUil 0€30MMacHOCTH TpU OOpAIEHHH C
XUMHYECKUMH BEIECTBAMHE B OBITY U peaibHOM JKHU3HHU;

5) Tpy10BOro BOCHUTAHMSA:

WHTEPEC K MPAKTUYECKOMY M3yYEHHUIO Ipodeccuii W TpyAa pasindHOrO poja, YBaXKEHHE K TPyLy U
pe3yabTaTaM TPYIOBOH NIESITETLHOCTH, B TOM YHCJIe Ha OCHOBE MMPUMEHEHUS MPEIMETHBIX 3HAHUH 10 XHUMUH,
OCO3HaHHBI BEIOOp WHAWBHIYaTbHON TPAaEeKTOPHH TPOJOIDKEHUs 00pa3oBaHHs C YUETOM JIMYHOCTHBIX
WHTEPECOB M CIHOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HWHTEPECOB U IOTPEOHOCTEH, yCIENHOH
npodecCHOHANBHON JEeATENbHOCTH W Pa3BUTUS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTH aJalTHPOBATHCS B
npodecCHOHANBHON Cpere;

6) 9K0JIOrH4ecKOro BOCIIUTAHMS:

9KOJIOTHYECKH 1LIeeco00pa3HOe OTHOLIEHHE K MPUPOJe KaK MCTOYHHKY XH3HM Ha 3emjie, OCHOBE e
CYIIECTBOBAHUS, TOHUMaHUE LIEHHOCTU 3[J0POBOT0 U 0e30MacHoro oopasa >KM3HHU, OTBETCTBEHHOE OTHOILICHHE



K COOCTBEHHOMY ()M3MYECKOMY M TICHXHYECKOMY 3JOPOBBIO, OCO3HAHUE ILEHHOCTH COONIONEHHS MpPaBUI
0e30macHOro MOBEICH! IpH paboTe ¢ BElIECTBAMH, a TAKKE B CUTYallUsIX, YIPOKAIOIIMX 3JOPOBBIO U KU3HH
JIIOICH;

CIOCOOHOCTH MPUMEHSThH 3HAHUS, OMydaeMble IPU U3YYEHUH XUMHH, IS PELICHUS 3a1a4, CBA3aHHBIX
C OKpYXKalollell MPUPOIHOM CpENOoW, IJsi MOBBILIEHUS YPOBHS JKOJIOTMYECKOM KYJIbTYPhl, OCO3HAHUA
rII00aNbHOrO XapaKTepa 3KOJIOTHYECKMX MpoOJIeM M IMyTeH WX pelIeHUs] IMOCPENCTBOM METOJ0B XHMUH,
9KOJIOTUYECKOT'O0 MBIIUIEHHS, YMEHHUS DPYKOBOJCTBOBAThCA WM B IO3HaBaTeIbHOM, KOMMYHHUKATHBHOM W
COLIMAJIbHOM MTPaKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpenMeTHBIX pe3yabTaTOB BBIACIAIOT 3HAYMMBIC A1 (OPMUPOBAHHUS MHUPOBO33PEHHUS
o0leHayuHble TIOHATHSA (3aKOH, TEOpHS, MPHUHLMI, THIOTe3a, (aKT, CHCTeMa, MpPOLEecC, HSKCIEPUMEHT H
Jpyroe.), KOTOpbIe HCIOIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX yYEOHBIX IMpEAMETax W IMO3BOJISIFOT HA OCHOBE
3HaHUH M3 3TUX MpeaMeToB (OPMHUPOBATH TNPEICTABICHHE O IIEJIOCTHOM HAaydYHOW KapTHHE MHpa, H
YHUBEpCaJIbHbIC Y4eOHbIe JelcTBHUS (IIO3HABaTeJbHBIE, KOMMYHUKATHBHBIC, DETyJISTHBHEIC), KOTOpBIE
obecrieunBaloT (HOPMHPOBAHME TOTOBHOCTH K CAMOCTOSITEILHOMY IUIAHUPOBAHHUIO M  OCYILECTBIICHUIO
yueOHOH e TeTbHOCTH.

Ilo3HaBaTe/bHBIE YHHBepcATbHbIE YUeOHbIe AeiicTBHA

BazoBble Jornyeckne aeiicTBUA:

YMEHHSI MCIIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHS P OCBOCHHWH 3HAHWIA: PACKPHIBATH CMBICI
XUMHYECKUX TOHATHUN (BBIAENATh WX XapaKTepHbIe NPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTHMHU
TIOHSTHUAMH ), HCTIONIE30BATH MOHITHS [T OOBSICHEHNS OTJAENbHBIX (DaKTOB U ABJICHHH, BEIOMPATh OCHOBAHUS U
KPUTEPUHU JUIS KJIACCH(PHUKAIMN XMMUYECKHX BEIIECTB W XMMHUYECKUX PEaKIHi, YCTaHABJIUBATH MPUYUHHO-
CIIEZICTBEHHBIE CBS3M MEXIYy OOBEKTaMH H3y4YeHHS, CTPOUTH JIOTUYECKHE PACCYXAEHUS (WHIYKTHBHEIE,
NeIyKTUBHBIE, [10 AHAJIOTHH), IeJIaTh BBIBO/IBI U 3aKIFOUECHUS;

yYMEHUE [pPUMEHATh B IIpOLECCe II03HAHWS IOHATHA (IIpEIMETHBIE M  METalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENH, UCIONb3YEMblE€ B XUMHHM, IPEOOPa30BbIBATh IIMPOKO IPUMEHSEMbIE B
XMMHUH MOJEIbHbIE IPEACTABICHUS — XUMHWYECKMH 3HAaK (CHMBOJ DJIEMEHTA), XMMHUecKas (opMmyna Hu
YpaBHEHHE XUMHMUECKOM pEaKIUMM — IpPU PpEIIeHUH Yy4eOHO-IIO3HABATENbHBIX 3aladu, C Y4Y€TOM 3THX
MOJIETIbHBIX NPECTABICHUIN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU U3Y4aeMbIX 00BEKTOB —
XMMHYECKUX BEIIECTB U XMMUYECKUX PEAKLUI, BBISBIATH OOIINE 3aKOHOMEPHOCTH, IPUUNHHO-CIICACTBEHHBIE
CBSI3H U IPOTHBOPEUHSI B H3Y9aEMBIX IIPOLIECCAX U SABICHUSAX.

BazoBble HcciienoBareabCcKue AeiicCTBUA

YMEHHE HCIONb30BAaTh IOCTaBICHHBIE BONPOCHI B KAa4eCTBE WHCTPYMEHTA IO3HAHMS, a TaKkKe B
Ka4yecTBE OCHOBBI AJIs1 JOPMUPOBAHUS TUIIOTE3bI 110 IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKACHUM;

PUOOPETEHNE OIBITA M0 IIJIAHUPOBAHUIO, OPTaHU3ALUH U IIPOBEACHUIO YIEHUYECKUX SKCIEPHUMEHTOB,
yMeHHUE HaOJII0JaTh 332 XOIOM IPOLIECCa, CAMOCTOSTEIBHO MPOrHO3UPOBATh €ro pe3yiabTar, (opMyIupoBaTh
0000IIeHN W BBIBOABI IO pE3yJbTaTaM INPOBEAEHHOIO OIBITA, MCCIENOBAHUA, COCTABIATH OTYET O
MpoAeNTaHHON padoTe.

Pabora c undopmaiueii:

YMEHHUE BBIOMpaTh, aHAJTU3UPOBATH M MHTEPIPETHPOBATh MH(OPMALMIO Pa3NUYHBIX BUAOB U (OpM
MPEACTABICHUS, IOMYy4aeMyl0 M3 PAa3HbIX HCTOYHUKOB (HAYYHO-IIOMYJISIpHAs JIUTEPAaTypa XUMHUYECKOrO
COZIep’KaHUsl, CIIPaBOYHBIE MOCOOMs, pecypchl VHTepHera), KPUTHYECKH OLEHUBATh HPOTUBOPEUMBYIO MU
HEIOCTOBEPHYIO HH(OopMaIHIo;

YMEHHE TNPUMEHATh pa3IUYHblE METOABl M 3alpochl NpU MOUCKE M OTOOpe uHpOpMaLuu U
COOTBETCTBYIOIIMX [JAaHHBIX, HEOOXOOUMBIX [UIS BBINOJHEHHs Y4eOHBIX M TIIO3HABATENBHBIX 3a/ad
OIpene’aEHHOro TUIA, MPUOOPETEHNE ONbITa B 00JACTH UCIIOIB30BaHNS HHPOPMALIMOHHO-KOMMYHUKaTHBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYyJbTYpOH aKTHUBHOIO MHCIIOJNIB30BAaHUS Ppa3IMYHBIX IIOUCKOBBIX CHCTEM,
CaMOCTOATEIFHO BBIOMPAaTh ONTHMAaNbHYIO (OpMYy NpEACTaBlIeHUA HWHPOPMAUM W HWILTIOCTPUPOBAThH
pelaeMbie 3aa4 HECTIOKHBIMHA CXEMaMH, IMarpaMMaMH, IpyruMu GpopMamu rpaguku 1 X KOMOMHALIUSAMUY;

yMEHHE HUCIIONIb30BaTh M aHAJIM3UPOBATh B Mpolecce YUeOHOW M HMCCIeOBATENBCKON AeSTeIbHOCTH
WHOGOPMALIMIO O BJIMSHUM TPOMBILUICHHOCTH, CEJILCKOI'O XO3SMCTBA M TPAHCIOPTAa HA COCTOSHHUE
OKpY’Karollell MPUPOIHON Cpebl.



KoMMyHnKkaTHBHBIe YyHHBepcalbHbIe yueOHbIe 1eiicTBHA:

yMEHHsI 3a/1aBaTh BOIPOCH (B XOn€ Auanora M (WiH) AUCKYCCHH) MO CYHIECTBY OOCYKIaeMOW TEMBI,
($hOopMyTUPOBaTh CBOU MPEIIOKEHHSI OTHOCUTEIHHO BBHITIONMHEHHS TPEATIOKEHHON 3a/1auH;

YMEHHUS TMpPEACTaBIATh IOIY4YEHHBbIE pPE3yJbTaThl IO3HABATENBHOW JESITEIBHOCTH B YCTHBIX U
MUCbMCHHBIX TCKCTax; MACJIaTb MNPC3CHTALMIO PE3YJIbTATOB BBIIMOJIHCHUSA XHWUMHUYCCKOIO OSKCIICPHUMCEHTA
(J1abopaToOpHOro OIbITa, JJAOOPATOPHOM PAOOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOI'O MPOCKTA);

YMEHHUs Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOW IIO3HABATEIBHON U
HCCIIEIOBATENILCKOW JIEATENBHOCTH TPH PEIIeHHH BO3HUKAIONIMX MpOoOJieM Ha OCHOBE Ydéra oOmmx
HWHTEPECOB U COTJIACOBAHUS MO3UIUHN (00CYKIeHUsI, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBD», KOOPAUHALHS
COBMECTHBIX JICHCTBH, ONpENeICHUE KPUTEPHUEB 110 OI[EHKE Ka4eCTBA BHIMIOJIHEHHON PabOThI M IpyTHUE).

PeryasiTuBHBIe YHHBepcalbHble YUeOHbIe NeiicTBUA:

YMEHHE CaMOCTOSTEIbHO OINpeneisITh Ied  JeITeIbHOCTH, IUIAHWPOBATh,  OCYILECTBIISTH,
KOHTPOJIIMPOBAaTh M TPHU HEOOXOAMMOCTH KOPPEKTHUPOBaTh CBOIO JESTENBHOCTh, BBHIOMpaTh Haumboiee
3¢ exTuBHBIC CIOCOOBI pEIIeHUs y4eOHBIX W I03HABATENIbHBIX 3aJ[a4, CAMOCTOSTEIBLHO COCTaBISATh HIIH
KOPPEKTUPOBATh IPEUIOKEHHBIM aNrOpUTM JCWCTBHI IIPU BBIIOJHEHUU 3aJaHMI C Y4ETOM IOIYYEHUS
HOBBIX 3HAHUM 06 HN3y4acMbIX 00BEKTaX — BCHICCTBAaX U pPCaKUUAX, OICHUBATH COOTBETCTBUEC IOJYUYCHHOI'O
pe3yabTaTa 3asBIEHHOMN 1€/, YMEHHUE NCIIOIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIpe/IaraeMble B yCIOBUU
3a1aHMI.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO O0A3aTENBHOrO COACP)KaHMS, YCTAHOBJIEHHOTO
naHHOW (emepalibHOM pabodell MPOrpaMMOM, BBIACISIOT: OCBOCHHBIC OOYYaIONIMMHCS HAyYHbIC 3HAHMS,
YMEHHS U CIIOCOOBI ISHCTBUH, crierindudeckue 1isd MPeAMETHON 00acTi «XUMHUS, BUIBI JEITEILHOCTH 10
MTOJTy4EHHIO HOBOTO 3HAHHUSA, €r0 MHTEPIPETAINH, TPEoOPa30BaHUIO 1 IPUMEHEHHIO B PA3NUYHBIX YI€OHBIX U
HOBBIX CUTYyaIlHfX.

K xonmy oOyueHus B 8 KJacce TpeJMETHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y O0YUJAIOIINXCS YMCHHM:

®  DACKpBhIBaTh CMBICT OCHOBHBIX XWMWYECKHX TOHSITHHA: aTOM, MOJEKYJIa, XMMHYECKHI 3JeMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEHIECTBO, CMeCh (OIHOpPOIHAS W HEOAHOPOAHAs), BAJIEHTHOCTb,
OTHOCHTENIbHASI aTOMHAsI U MOJIEKYJISIpHasl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca,
MaccoBast JIOJS XMMHYECKOTO JJIEMEHTa B COEAWHEHWH, MOJSPHBIA 00BEM, OKCHA, KHCJIOTA,
OCHOBaHHWE, COJNb, OJIEKTPOOTPHUIIATENBHOCTD, CTENEHb OKHCIEHWS, XHMHYecKas peaxIus,
KJIacCU(UKAIUS peaKIHii: PEeaKlUy COCTUHEHHS, PEaKIUU Pa3IOKEHUs, PEeaKIH 3aMerleHIs,
peaknuy 0OMEHA, DK30- M DHIOTCPMHYCCKHE PEAKIINH, TEIUIOBOH A(PQEKT peakmuu, sapo aToMma,
JJIEKTPOHHBIA CIIOW aToMma, aTOMHAas OpOMTalb, PalnyC aToMa, XUMHYECKas CBs3b, MOJSIpHAS U
HENoJsIpHAs KOBAJIGHTHAsI CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHWOH, PAacTBOP, MaccoBas IO
BelecTBa (IIPOIEHTHAS KOHIIEHTPAIINsI) B PACTBOPE;

®  WUTIOCTPUPOBATH B3aUMOCBA3h OCHOBHBIX XMMHUYECKHX TOHSATHN W MPUMEHATH 3TH MOHATHS TPU
OIMCAHWH BEIIECTB M WX MPEBPALICHU;

®  WCHOJNB30BATh XHMHUYECKYI0 CHMBOIWKY JUIS COCTaBJICHHS (OPMYyNI BEIIECTB W YpaBHEHUH
XUMUYECKUX PEAKIIHM;

e OIpeneniaTb BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHHSX, CTEIEHb OKHCICHUS
JJIEMEHTOB B OWHAPHBIX COCAUHEHMSX, MPUHAJICKHOCTh BEIIECTB K OMNPEINSIIEHHOMY KIIAcCy
COeMHEeHUH 1Mo GopMyiIaM, BUJ XUMHUECKON CBsI3U (KOBaJIeHTHAs M MOHHAs) B HEOPTaHMYECKUX
COCIIMHEHUSX;

e packpeiBaTh cMbich [lepuommyeckoro 3akona Jl. M. MenaeneeBa: 1eMOHCTPUPOBATh MMOHUMaHUE
MIEPUOANYECKON 3aBHCUMOCTH CBOWCTB XHMHYECKHX DJJIEMEHTOB OT WX TOJOXKEHUS B
[lepronnueckoii cucreme, 3aKOHOB COXPaHEHHS MaccChl BEIECTB, MTOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yU€HHs, 3aKOHa ABOraapo;

e ONHCHIBAaTh M XapakTepusoBaTh TabaumuHylo ¢opmy llepuoandeckoil CHCTEMBI XUMHYECKUX
AJIEMEHTOB: Pa3linyaTh MOHATHUS «TJaBHas moirpymma (A-rpymma)» u «nodounas moarpymnmna (b-
rpyImna)», Majble 1 OONbIINE EPHOABI, COOTHOCUTH 00O3HAUYEHUS, KOTOPhlE UMEIOTCS B TaOJHIIe



C YHCJIOBBIMHU
XapaKTCPUCTUKAMHU CTPOCHUSA aTOMOB XMMUUYCCKUX 3JICMCHTOB (COCTaB " 3apdan aapa, O6IIICC YHUCJI0

<(HepI/IOHI/I‘IGCKa$I CHUCTEMa XHMMHUYCCKUX DJJICMCHTOB I[ n. MeH)leneeBa»

ANIEKTPOHOB M PACIIPEACICHUE UX 110 AIEKTPOHHBIM CIIOSIM);

KJaccu(pUIMPOBATH XUMHYECKUE 3JIEMEHTHI, HEOPraHUUECKHE BEIIECTBA, XUMHYECKUE PEakuu (10
YHCITY M COCTaBY YYacCTBYIOUIMX B PEAKIIMHU BEIIECCTB, 1O TEIIOBOMY d(hdekTy);

XapakTepu30BaTh (OMHMCHIBATH) OONIME XMMHUYECKHE CBOWCTBA BEIECTB Pa3IMYHBIX KIACCOB,
MOATBEPKIasi OMUCAHWE MPUMEPAMU MOJICKYJSIPHBIX YPaBHEHHH COOTBETCTBYIOUIMX XMMHUYECKHX
peaxkumii;

MPOTHO3UPOBATH CBOWCTBA BELIECTB B 3aBHCUMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa, BO3MOKHOCTU
MPOTEKaHUSI XUMHUYECKUX MTPEBPAILICHU B Pa3IMYHBIX YCIOBHSIX;

BBIYUCIIATH OTHOCUTEIBbHYIO MOJIEKYISPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XMMHUECKOr0 3JIeMeHTa MO (OopMyse COEAMHEHHs, MAacCOBYIO JOJIIO BEIIeCTBA B PAacTBOPE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUUYECKOU pEaKIINy;

MPUMEHSTH OCHOBHBIC OIEpaIlUi MBICIUTENLHON ACITEIBHOCTH — aHAJIM3 U CHUHTE3, CpaBHEHHE,
000011IeHHe, CUCTEMATH3aIINI0, KIIACCH(MKAINIO, BBISBICHHE MPUYUHHO-CIICCTBEHHBIX CBS3EH —
JUISL U3yYEeHUS CBOMCTB BEIIECTB U XUMUYECKHUX PEaKIIHH, ECTECTBEHHO-HAYIHbIC METO/IBI TO3HAHUS
— HaOIltoJIeHN e, U3MEPEHNE, MOJICIIMPOBaHKE, SKCIIEPUMEHT (PEabHbI U MBICTICHHBIN );

CIIeI0BaTh NPABUIIAM IIOJIb30BAHMS XMMHUYECKOH MOCYAOW M 1a00paTOpHBIM O0OpYZOBaHHEM, a
TaKXKe MpaBuiiaM OOpallleHHs C BEIECTBAMH B COOTBETCTBUHM C MHCTPYKIIUSIMH TI0 BBITIOIHEHUIO
71a00paTOPHBIX XWMHUYECKHX OIBITOB MO IONYYEHHUI0 W COOMPAaHUIO Ta3000pa3HbIX BEIIECTB

(Bomopoma W KHMCIIOpOJia), TPUTOTOBJIEHHWIO PACTBOPOB C ONPENENEHHON MacCOBOW JIOJIEH

paCTBOpéHHOI'O BCIIECCTBaA, IIJIaHUPOBATH U IMPOBOAUTH XUMHYCCKUE OKCIICPUMEHTBI 110
pAcIO3HAaBaHWIO PACTBOPOB IENOYed W KHCIOT C TIOMOIIbI0 HHAWKATOPOB  (JIAKMYC,
(dhenondranenH, METIIOPAHXK U APYTHE).
TEMATHYECKOE IIVTAHUPOBAHUE
8 KVIACC
Ne n/m | Pa3gensl mporpaMmMbl KouuyvecTBo Koau4vecTBo KoauuvectBo
4acoB KOHTPOJIBHBIX NPaKTHYECKHUX
padoT pa6oT
1 Paznen 1. OcHOBHBIE TOHSTHS 55 gacos 5 6
XUMHUH (YPOBEHb ATOMHO-
MOJIEKYIISIPHBIX MPEICTaBICHNN)
2 Paznen 2. 5 gacoB - -
Ilepuomnueckuit 3aKOH u
reproandecKas cucremMa
XHMHYECKUX 3JIEMEHTOB J.1.
MengeneeBa. CTpoeHHE aTOMA.
3 Paznen 3. CtpoeHue BemecTBa. 8 yacoB 1 -
XuUMUYecKas CBS3b.
HUTOTO 68 yacoB 6 6




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC

Ne

w/n Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

Jara
H3yYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBareib]

pecypchbl

XUMHUYECKHUe
(22 4.)

IIpenmer

1 BemiectBa u ux cBoiicTaa.

(du3nIecKUMU
CBOMCTBaMHU.

l. IlepBoHAUATILHBIE
MOHATHS

J/O Nel: Paccmorpenue
BEIIECTB C Pa3IMYHBIMU

03.09.2024

bu6mmotexka L(
https://m.edsoo0.r

Mertonasl
2 XUMHH.

ITO3HAaHUA

09.09.2024

bu6mmorexka LI(
https://m.edsoo0.r

IlpakTH4yeckas

3 o0opynoBaHueM

InJiaMeHH.

Nel. IIpuémsl
0e3omacHoii padoThI

BelleCTBAaMM. CTpoelme

10.09.2024

bu6mmotexka LI(
https://m.edsoo0.r

CMCECH.

4 JI /O Ne2: Paznenenne

CMECH C ITIOMOIIIBIO
Mar”ura.

YucThie BEmeCTBa U

16.09.2024

bu6mmotexka LI(
https://m.edso0.r

[IpakTnyeckas

S HEeHHOH
COJIN.

Ne 2. Ouucrka 3arpsas-
NOBapPEeHHOM

17.09.2024

bub6mmoreka LI(
https://m.edsoo0.r

dusnueckue
XAMUYECKHUE

SIBJICHAM
caxapa B
HaTrpeBaHUE

6 TPYOKH).

TIPOKAJIMBaHHE
TIPOBOJIOKH,

SIBJICHUSL.
XUMHUUYECKUE PEAKIIUH.

J/O_Ne3: Ilpumepsr ¢us.
(pactupanue

CTEKJITHHOM

J/O Neq: Tlprmepsl XuM.
sIBIIEHUN (TOpEHHE CBEYH,

B3aMMOEHCTBHE IIEN0UN
¢ ¢/, cepHOI KUCTOTHI C
XJIOPUAOM Oapust U T.1.).

23.09.2024

bu6mmoreka LI(
https://m.edsoo0.r

7 ATOMBI,
HMOHBI.

MOJIEKYJIbI
Bemecra

bu6mmoreka LI(



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

MOJIEKYISAPHOTO u 24.09.2024 | https://m.edso0.r!
HEMOJICKYJIIPHOTO
CTpPOEHUSI.
8 BBonHBII KOHTPONB bubnuoreka LI(
30.09.2024 | https://m.edsoo.r
IIpocthle ¥ CIOXKHBIE
BemiecTBa.  XUMMUYECKHE

9 DJICMEHTBI. bubmuoTeka L1(
JI/O NeS. OsnakomiieHHe 01.10.2024 | https://m.edsoo0.r
¢ obpa3naMu TpPOCTBIX U
CJI0XKHBIX BEILECTB.
3HaKU XMMHYECKUX

10 SJICMCHTOB. bu6mmotexka LI(
OrTHocuTenbHas aToMHas 07.10.2024 https://m.edsoo0.r
Macca.

11 3akoH IIOCTOSIHCTBA bubnunoreka L1(
cocTaBa Bemects 08.10.2024 | https://m.edsoo.r
Xumndeckue  HOpMYIIBL.

12 OTtHocHuTEeIbHAS bubmmorexa L(
MOTEKY/IApHas Macca. 14.10.2024 | https://m.eds00.r
MaccoBas 0TS

13 XHMHMYECKOr'0 DJIEMEHTA B Bubmrorexa L
COEIMHEHMH. 15.10.2024 | https://m.edsoo0.r
BanenTHOCT, XUMHUYECKUX
aneMeHToB. OrmpenencHue

14 BAJIEHTHOCTH  DJIEMEHTOB bubmoreka LI
no Gopmynam GUHAPHBIX 21.10.2024 | https://m.edsoo.r
COEIMHEHUH.

CocraBiieHue

15 XUMHYECKHX (I)OpMYJE bu6mmoreka LI(
OMHApHBIX  coe/HeHNii 22.10.2024 | https://m.edsoo.r
10 BaJIEHTHOCTH.

ATOMHO-MOJIEKYIISIpHOE

16 y4dcHue. 3akon bu6nmoreka LI(
COXPAHCHIA Macer 05.11.2024 | https://m.edsoo0.r
BEILIECTB.

17 XUMHUUYECKHE YPAaBHEHUS. bubnmoreka I1(

11.11.2024 | https://m.edsoo.r
Turer XHUMHAYECKHX
peakuui.
JI/O  Ne6: Paznoxenue

18 OCHOBHI(I)I‘O KapOoHaTa Bubnuorexka L1(
me (ID) (anaxwra). 12.11.2024 | https://m.edsoo.r
J/O No7: Peakmus
3aMeIEeHns MeIu
KEJNe30M

19 IToBTOpenue u bu6mmoreka LI(
0bobmerme 1o Teme 18.11.2024 | https://m.eds00.r



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

((HepBOHa‘laJIBHBIe
XUMHWYCCKHUEC ITIOHATUSA

Konumponwvnaa  padoma

20 Nel no meme: bubmuoTeka L1(
«llepsonauansuie 19.11.2024 | https://m.edsoo.r
XUMUYECKUEe NOHAMUY.

I1. Kucaopon (54.).

’1 Kucnopon, ero obmmas Bubimorexa L1(
XapaKTEePUCTHKA, Ha- ]

XONGICHHE B IPEPOIE H 25.11.2024 | https://m.edsoo.r!
MOJTyYEHHE.

CaoiicTBa KHUCIOpOA.

Oxcunpl. [Tpumenenue.

99 Kpyrosopor kucnopoja B bu6mmotexka LI(
npupoze. JU/O Ne: 26.11.2024 | https:/m.edsoo.r
O3zHakoMJIEHHE C
o0pa3IamMu OKCHIOB.

IIpakTHyeckast padora Bu6 (

23 Ne3. IMony4yeHnue u cBoii- ubmiorexa L1
CTBa KHCJIOPOAA. 02.12.2024 | https://m.edsoo.r

24 O30H. Annotponus Buoauorekxa ]_I(
Kucnopona 03.12.2024 | https://m.edsoo.r

o5 Bosnyx u ero cocras. bubmmoreka I1(

09.12.2024 | https://m.edsoo.r
I11. Bomopoa (34.).

26 Bozopon, ero obuast bubnuoTeka 11(
XapaKTePUCTUKA, HAXOXK- ]

[ICHHE B TIPHPOTIE, 10.12.2024 | https://m.edso0.r
MoNTyYeHme

CBoiicTBa U NpHUMEHEHHE

BOJZIOpOJIA.

97 J1/0 Ne9: bu6mmoreka LI(
Bsaumoneiicteue 16.12.2024 | https://m.edso0.r
BOJOpOAa C  OKCHIOM
menu (11)

IMpakTuueckas padora
Negq., «ITonyyenne

28 Boxopoxa " bu6nmoreka LI(
HcC/IeI0BaAHAe ero 17.12.2024 | https://m.edso0.r
CBOWCTB»

29 T poMesKyTOUHBIIH bubnuoTeka L1(
KOHTPOIEL 23.12.2024 | https://m.edsoo.r
IV. Boma. PactBopbl.

30 (84.) bubnroreka I1(
Boxa. 24.12.2024 | https://m.edso0.r

31 XuMUYECKHe CBOUCTBA U bu6mmoreka LI(
TPUMCHCHHE BOIBL. 13.01.2025 | https:/m.edsoo.r



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

Bopa — pacTtBopurens.

bubmuoTeka L1(

32
PacTsoper. 14.01.2025 | https://m.edsoo.r
33 MaccoBast o pacT- bubmuoTeka L1(
BOPEHHOTO Betiectsa. 20.01.2025 | https://m.edsoo.r!
Pemenue pacyeTHhIX
3aJa4 «Haxoxnenne
MacCOBOI OJIN
PacTBOPEHHOrO BEIIECTBA
34 B pacTBOpe. Bbluncienue bu6mmotexka LI(
Macebt PacTBOPCHHOTO 21.01.2025 https://m.edsoo.r
BEIIECTBA M BOALI JUIA
MPUTOTOBJICHUST PACTBOPA
ornpeJiesIeHHOM
KOHIICHTPAIHH
IIpakTnueckass pabora
NeS. IIpuroroBienue
35 PacTBOpPOB uco.neﬁ c bu6mmotexka LI(
ONPEACICHHOM MACCOBOM 27.01.2025 | https://m.edsoo.ri
Ja0Jieli  pPacTBOPEHHOIo
BeIeCTBA
IloBTOpEeHue u
0000111eHE [T0 TEMaM
36 «Kucnopony, bu6mmotexka LI(
«Bogopom, «Bora. 28.01.2025 | https://m.edsoo.ri
PactBopb».
Konmponwvnaa paboma Ne
37 2 no memam bubnuoTeka I1(
«Kucnopoo, «Booopooy, 03.02.2025 | https://m.edsoo.r
«Booa. Pacmeopuiy.
V.KoanyecTBeHHbIE
OTHOLIEHHS B XHMHHU
38 (54.) bu6mmoreka LI(
Mons  —  exuHHIA 04.02.2025 | https://m.edsoo.r!
KOJIMYECTBA BEILIECTBA.
MonnsipHas macca.
Brrancnenns no 6
39 XUMHAYECKAM bubmuorexa L
ypaBHEHHSM. 10.02.2025 | https://m.edsoo.r!
40 3aKoH 5 ABora;[po. BI/I6HI/IOTeKa I_[(
MousipHbii 06TeM rasos. 11.02.2025 | https://m.eds0o0.r
41 OTtHOCHUTENIbHAA BI/I6JII/IOTeKa ]_[(
[LTOTHOCTE 12308 17.02.2025 | https://m.eds0o0.r
OOBbeMHBIE OTHOIIEHUS
42 ra30B MPH XUMHYECKUX bubmmoreka L
peaKuuax 18.02.2025 | https://m.edsoo.r
VI. BaxkHeiine KJacchl
HEOPraHUYeCKUX
43 coequHenmii (124.). bubmmorexa L
24.02.2025 | https://m.edsoo.ri

OKCHIBL: KITacCU(PUKAIIHS,
HOMEHKJIATypa, CBOWCTBA,



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

MoJIy4eHUe, NpPUMEHEHUE.
J/O0 Ne 10:
BzanmoneiictBue
OCHOBHBIX  OKCHIOB C
KHCIIOTaMH.

I'uapoxcuasl. OcHOBaHUS:

44 Kiaccuukanus, bu6moreka LI(
HOMCHIIIATYPa, 25.02.2025 | https://m.edsoo.r!
MOJTyYEHHE.

XUMHUUeCcKHue CBOMCTBa
OCHOBaHUM.

JI/O  Nell: CsoiictBa
PacTBOPUMBIX u
HEPaCTBOPUMBIX
OCHOBaHUM.

J/O Nel2:

45 BsaumosieiicTarE bu6mmotexka L1(
HICTIOTCH € KHCTOTAMH. 03.03.2025 | https://m.edsoo.r
J/O0 Nel3:

B3anmonelictBue
HepaCTBOpI/IMBIX
OCHOBAHHUM C KHCIIOTaMH.
JI/O Neld: PaznoxxeHue
runpokcuna meau (1) mpu
HarpeBaHUU
AmdoTepHbIe OKCHIBI U
THJPOKCHUIBI.
16 JBI/ O NelS: Bu6morexa I1(
3aUMOJIENCTBUE ]
THIPOKCHTA IDHKE ¢ 04.03.2025 | https://m.edsoo.r
pacTBOpaMu  KUCJIOT U
IIeIoueH.
Kucmotsr: COCTaB,

47 KIaccu(puKanms, bubmuoTeka L1(
HOMCHKIATYpa, 10.03.2025 | https://m.edsoo.r
MOJTYYEHHUE KUCIIOT.

XHAMHAYECKUE CBOMCTBA
KHCIIOT.

48 J/O __ Nel6: [leiictBue Buoauorekxa L1(
KHCIIOT Ha HHIHKATOPHI. 11.03.2025 | https:/m.edsoo.r
JI/O Nel7: OrHourenue
KHUCJIOT K METAJLIAM.

Comu: xraccudukanys,

49 HOMEHKJIATYpa, CIIOCOOBI bubmiorexa L
HONMydeHus 17.03.2025 | https://m.edsoo.r!

50 CaoticTBa comneit bubmmoreka LI(

18.03.2025 | https://m.edsoo.r
I'eneTnyeckas CBA3b Bubanoreka L1(

51 MEXIy OCHOBHBIMHM KJIac-

o 01.04.2025 | https://m.edsoo.r

CaMU HEOPraHUICCKUX



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/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

COE€TUHEHNH

IIpakTnueckass pabGora
Ne6. Pemienmne sxcnepu-
MEHTAJIbHBIX 3aJa4 10

bubmuoTeka L1(

52 .
Teme «OcCHOBHbIC Krac 07.04.2025 | https://m.edsoo.r
ChI HEOPraHu4YecKuxX
coeJUHeHMII»
[ToBTOpeHue u
o0o0IIeHne Mo  TeMe
53 «Baxueiimme KJIACCHI Bubmmoreka II(
HEOPraHUYECKHX 08.04.2025 | https://m.edsoo.r
COEIMHEH U
Konmponovnas paboma
54 No3 no meme: «OcHnoenvle bubmmoreka I1(
fraccol HeovpzauuueCKux 14.04.2025 https://m.edsoo.rl
COeOUHeHU).
VII. Ilepuonuyeckuii
3aKOH M CTPOEHHEe aToMa
55 (74.). bu6mmorexka LI(
Knaccugmxatms 15.04.2025 | https://m.edsoo.r
XMUMHUYECKHUX DIIEMEHTOB.
56 [Tepromuueckuii 3axon /1. bu6nuoreka LI(
H. Mennencesa. 21.04.2025 | https://m.edsoo.r
57 INepuoanueckas Tabnuia Bbubnuorexa LI(
NIMHHCCKHX SJCMEHTOR 22.04.2025 | https://m.edsoo.r
58 Crpoenue aroma. Coctas bubamnoreka L1(
ATOMIBIX s7cp. M30TOMEL 28.04.2025 |  https://m.edsoo.r
Pacripenenenue
AJIEKTPOHOB o
SHEPreTU4eCKUM
59 YPOBHSIM. 3HaueHue bubmmoreka LI
HEPUOIMYECKOTO 3aKOHA. 29.04.2025 | https://m.edsoo0.r|
Hayunsie moctwxenus /.
. MenneneeBa
VIII. Ctpoenue
BellecTBa. XUMHYeCKast
60 cBssk (74.) bu6nmoreka LI(
05.05.2025 | https://m.edsoo.r
DNEeKTPOOTPHIATEIEHOCTh
XUMHYECKHUX JIIEMEHTOB
KoBanenTHas CBA3b.
61 [lonapHas u HenonsgpHas bubmiorexa L
KOBAJICHTHBIE CBSI3H 06.05.2025 | https://m.edsoo.r
6 HouHas cBA3b bu6mmoreka LI(
12.05.2025 | https://m.edso0.r
BasieHTHOCTb U CTeneHb
63 okucnenus. [IpaBuna bubmuoreka I1(
ONPCAICIICHIT CTCTCHCH 13.05.2025 | https://m.edsoo.r

OKHCJICHHUA DJIEMCHTOB



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

OKHCIIUTENBHO- BuG. (
64 BOCCTAHOBUTEJILHEIE 1 nomoreka L
peaxiu 19.05.2025 | https://m.edsoo.r!
O06001meHue,
CHCTEMATH3ALHS |
65 KOPPEKLHUs 3HAHUM 1 bubmoreka LI
ydamuxcs 3a Kypc XUMHH 20.05.2025 | https://m.edsoo.r
8 kiacca
66 1 bu6mmotexka L(
26.05.2025 | https://m.edsoo.r!
67 Htorosast KOHTPOJIBLHAS 1 Bbu6mmoreka L1(
padora sa kype 8 knacca 27.05.2025 | https://m.edsoo.r
68 OKOJIOTMYECKUE CUTYALIUK 1 Bubnnoreka LI(
B CTaBponoLCkom kpac 28.05.2025 | https://m.edsoo.r
OBIIEE KOJIMYECTBO
YJACOB IIO 68

[TPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus, 8 knace/ Pymsuruc ' .E., ®enpaman O.I'., AkiinonepHoe odmiectBo «M31aTenbsecTBo
«IIpocsemenue»
» Xumus, 9 xnace/ Pymsurtuc I'.E., ®enpaman O.I'., AkiinonepHoe o0miectBo «M31aTenbeTBo

«IIpocsemenne»

METOIUYECKHUE MATEPUAJIBI JIJIS1 YYUTEJISA
Xumus : ypoku B 8 kiacce : mocobue mis yuurens /H. H. Tapa

Xumus. Ypoku B 9 kiacce : mocodue as yuuress /H. H. Tapa

MU DPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/



