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INOSACHUTEJILHAS 3ATTMCKA

[lporpamva mno xXxuMHH Ha YpoBHE OCHOBHOIO OBIICIO obpazoBanmst
COCTaBllcHa Ha OCHOBE TpeDOBAHUH K pe3yibLbTATAM OCBOEHHMS OCHOBHOIM
obpasoBaresbHON TIPOTPaMMBI OCHOBHOIO 06LIEro 06pa3oBanus, NpeJICTaBIeHHBIX
B ®IOC 00O, a Takke Ha OCHOBe d(eAepaIbHOLN paboueil mporpammel
BOCMHUTAHMS K C y4ETOM KOHLCTILIMHK NPeogaBaHus yueGHOro mpeaMera « X uMus»
B 00pasoBaTenbHbIX opranusansx Poccuiickoii Menepaiuu.

[lporpamma no xumuu naét npencrasneHde o nensx, obued ctparerum
oOyueHus, BOCTIMTAHUS U Pa3BUTHS O0y4arOIIMXCs CPENCTBAMH y4eOHOro
[IpeamMeTa, YCTaHaBIUBaeT  obOs3aTenbHOE peMETHOE coaepKaHue,
[pElyCMaTpuBacT pacrpesie/ieHde ero Mo KiaccaM M CTPYyKTYPHpOBaHHE IO
pasienam H TeMaM M[porpaMMbl IO XHMHH, ONPENENISeT KOJUYECTBEHHBIE H
KaqeCTBEHHBIE XapaKTePUCTUKH COJIEPIKAHUS, PEKOMEH/1yEMYIO
NOCICNAOBATCIBHOCTL  M3YY€HMA XHMHU €  YY€TOM  MEXKIPeJMEeTHBIX W
BHYTPHNIPS/IMETHBIX  CBA3CH, JIOTMKH  Y4eOHOTO  mpollecca,  BO3PACTHBIX
ocobeHHOCTeH  00y4arolIMXCs, ONPENenseT BO3MOKHOCTH npeaMera  As
peanuzaluy TPeOOBaHMH K PE3yNbTaTaM OCBOEHHMs OCHOBHOH 00pa30BATENLHOIN
[IpOrpaMMbl Ha YpOBHE OCHOBHOTO O0Luero obpasoBanus, a Takxke TpeGOBaHHil K
pesynbTatam oOyHueHus XMMUHE HA yPOBHE lieniell W3yUeHHs IpeIMeTa H OCHOBHBIX
BUIOB y4eOHO-M03HABATCIBHON JIEATENLHOCTH OOYYarOIIErocs [0 OCBOCHUIO
yu4eOHOro cofepsKanusi.

3HaHHE XUMHMH CIIY)MT OCHOBOH st (hOpMUpOBAHUS MHPOBO33PEHUS
00y4aroIerocs, ero NpeJiCTaBNeHHIl 0 MATEPUATBLHOM EIMHCTBE MHUpPa, BaXKHYIO
ponb urparoT (GopMUpyeMble XHMUEH NMpeACTABIEHUS O B3aUMONPEBPALLEHUSX
SHEPTHM M 00 DBOMIOLMHM BEINECTB B MPUPOJE, O MYTAX pELICHHS rio0aibHbIX
MpodIeM YCTOHYMBOIO pPa3BUTHA YENOBEYECTBA — ChIPhEBOI, JYHEPreTHYCCKON,
MHIIEBOM M KOIOrH4eCcKoi 6e30macHOCTH, 1pobiem 31paBoOXPaHCHHS.

Nzyvenue xumuu:

CIIOCOOCTBYET — peanmM3allid  BO3MOKHOCTEH IS CAMOpPasBHTHA  ©
(hOpMHPOBAHHS KYTBTYPBI JIMYHOCTH, €€ 0011l U hYyHKUHOHATBEHON IPaMOTHOCTH;

BHOCHUT BKNaZ B (OPMHPOBaHHWE MBIIUIEHHS M TBOPYECKHX CHOCOOHOCTEH
OOy4alOIUUXCS, HABBIKOB HX CAMOCTOSTENbHOH yueGHON  JeSTeNbHOCTH,
OKCIEPUMEHTAIILHBIX W MCCICAOBATE/ILCKMX YMEHHH, HEOOXOOUMBIX KaK B
MOBCE/IHEBHOU XKW3HM, TaK U B NPO(eCCUOHANBHOR NesSTeNbHOCTH;

3HAKOMHUT €O crelu(UKONH HAYYHOTO MBILLICHHS, 3aKJIa/bIBAET OCHOBI
[HeTOCTHOTO B3rnd0a Ha €aAUHCTBO MNpUPOILI H YeTOBEKa, ABJISEeTCHd OTBEeTCTBEHHBIM
5TaroM B GOPMUPOBAHUM ECTECTBEHHO-HAYYHON MPAMOTHOCTH o0yyaroumxcs;



CIIOCOBCTBYET (GOPMUPOBAHKUIO LEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-
HayIHBLIM 3HAHUSAM, K IIPUPOAE, K HEJOBEKY, BHOCHT CROH BKJIAJ B KOIOTHYCCKOE
00pazoBanue 00y4arOIHuXCs.

JlaHmbie HanpaBnenus B 06ydYEHHH XUMUM 0GECNEYHBAIOTCH crenupuKoi
ColepKaHus  yueOHOro  @peamera, KOTOPbIA  SBNSeTCS  [1€/ArOrHYSCKH
aAalliTUPOBaHHBIM OTpayKeHHeM Da30BOM HAYKH XMMUM HA OIpeeNEHHOM 3TAIle ed
Pa3BUTHS.

Kype xumuu Ha yposHe 0cHOBHOIO 0611ero 00pa3oBaHUS OPHEHTUPOBAH HA
OCBOEHHE OOYYIOIMMHCA CHCTEMbl MEPBOHAYANLHBIX TIOHNTHE XHMHHA, OCHORB
HEOPraHW4eCKOH XHMHM W HEKOTOPbIX OTACHBHBIX 3HAYUMEIX  [IOHSTHI
OPraHuYeCKON XUMHH.

CTpykTypa cojiepikauusi IporpaMMsl 0o XUMHK c(OPMHUPOBAHA HA OCHORE
CUCTEMHOIO moixoaa K e€ usydenuto. ComepKaHue CKIambIBACTCSH W3 CHCTEMBI
MOHATHH O XMMUYECKOM 3IEMEHTE M BEIICCTBE M CHCTEMBI IOHSTHI 0 XUMUYECKOH
peakiuu.  Obe 9TM  CUCTEMBI CTPYKTYPHO OPraHM3OBaHbI IO OPHHIIUTTY
NOCACNOBATENNEHOIO PA3BUTUS 3HAHHH HA OCHOBE TCOPETHUUECKHMX TPeACTABICHMI
PazHOro ypoBHS:

— @TOMHO-MOJIEKYTIAPHOTO yHeHHsI KAK OCHOBBI BCETO €CTECTBO3ZHAHMSI

— Ilepuoauueckoro 3akona /1. . MeHzeneena kak OCHOBHOIO 3aKOHA XUMHUU;

— Y4EHHs O CTPOCHHH aTOMa W XUMHYECKOU CBA3H;

— TpeJcTaBieHHH 00 SNEKTPONUTHYECKOH JIMCCOLMALIMA BElecTB B
pacTeopax.

Teoperuueckue 3Hanms paccMaTpEBarOTCs HA  OCHOBE IMITUPHUHUECKH
TONTYHCHHbIX B OCMBIC/ICHHBIX (DAKTOB, PA3BHBAIOTCS [1OCAEAOBATENBHO OT OJHOIO
YPOBHA K IPYTOMY, BBIIONHSSA QYHKIUH OOBACHEHUS H OPOTHO3UPOBAHNUS CBOMCTE,
CTPOCHUS ¥ BOSMOKHOCTCH MPAKTHYECKOT0 NPHMEHEHHS U MOy YeHHI H3yIaeMbIX
BELLECTB.

OcBoeHne mporpamMmbl [0 XUMHM  CIIOCOOCTBYET (hOpPMHUPOBAHMIO
[IpE/ICTABICHHS O XUMUUYECKOH COCTABNAOIIEH HAYYHON KapTUHBI MUPA B JOTMKE
€€ CHUCTEMHOI MNPUPOAbI, LEHHOCTHOrO OTHOLUEHHWS K HAYYHOMY 3HAHWIO W
MeTollaM MOo3HaHus B Hayke. M3yuenue XUMMM MPOMCXONUT € TIPUBIEYEHHEM
SHaHWH M3 paHee W3YYEHHbIX Y4eOHBIX IpenMerton: «OKpY KaroLIHii MHUDY,
«buonorus. 5-7 knacce» u «@uszuka. 7 Kaacey.

Ilpy w3ydenuun XUMMH @poWCXOauT (OPMHPOBAHHE 3HAHUNA OCHOB
XUMHYECKOH HayKH KaK OONacTy COBPEMEHHOIO eCTECTBO3HAHHS, TPAKTHYCCKOI
ACATCIBHOCTU HENOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MUPOBOH KYIBTYDHI.
3ajiaua y4eOHOro mpeamera COCTOUT B (POPMHPOBAHHM CHCTEMBI XHMHYECKHX
3HAHMH — BaXXHCHIUMX (PAKTOB, NOHATUH, 3aKOHOB H TEOPETHYECKUX MOI0KEHU,
AOCTYNHBIX  00OOIIEHH MHUPOBO33PEHYECKOT0 XapaKTepa, S3bIKa HayKd, B



MPHOOIICHHKH K HAYYHBIM METOAAM [O3HAHMS IIPH M3y4YCHUU BeLIECTB W
XHMHYCCKUX PEAKUMii, B GOPMHUPOBAHMHM ¥ PA3BUTUH [03HABATELHBIX YMCHHIT 1
HX TIPUMCHEHMHM B Yy4YeOHO-ITO3HABATENLHOM W y4eOHO-HCCe0BaTeIbCKOI
ACATENBLHOCTH, OCBOCHHH MpaBuil 0e301acHOro obpalleHusi ¢ BELIECTBAMH B
MOBCEIHEBHOH JXHU3HH.

[py n3ydeHUM XMMHK HA YPOBHE OCHOBHOTO ODIIEIr0 0OPA3OBAHMS BAKHOE
3HAYCHHUE TIPUOOpEIIH TaKue 1Ie/IH, KaK:

— (OpMHUPOBAHHE MHTENIEKTYATBHO pA3BUTOW JIMYHOCTH, LOTOBOH K
CamMo0bPa30BAHHIO, COTPYAHHHUECTBY, CAMOCTOSTENBHOMY PHHSTHIO peLIeHui,
CHOCOOHOHN afamTpoBaThes K OBICTPO MEHSIOIIMMCS YCIOBHSIM SKU3HY:

—  HalpaBIEHHOCTb OOY4YEHHMs HA  CUCTeMaTHYecKoe NpuodileHHe
O0y4arommxcsl K CaMOCTOATENILHON TO3HABATENLHOM NEeATENbHOCTH, HAYUYHBIM
METOJlaM MO3HAHKUSA, (OPMUPYIOIMM MOTHUBAIUIO H pa3BUTHE CIOCOBHOCTEH K
XUMHH;

— obecriedcH1e YCIOBUH, CIIOCOOCTBYIOLIMX NPHOBPETEHHIO 00y a0 IMMUcs
OIbITAa PasHOOOPA3HON JeATCIBHOCTH, MO3HAHMS M CAMOIIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMMETCHIMI), WMEIOLIUX YHHUBEpPCANBEHOe 3HAYeHHe s
PasyinuHbIX BUAOB OEATECIBHOCTH;

— (opmuposanue oOlel (QYHKUHOHATIBHON M eCTeCTBEHHO-HAYYHOI
'PAMOTHOCTH, B TOM 4YHCIE YMEHUH OOBICHSATH M OLCHUBATH SBJICHMSI
OKPYKQIOILEro MHUpa, HMCMONB3Ysl 3HAHMS W OIIBIT, IONYYCHHBIC NPU H3y4YEHUH
XMUMUHM, MPUMEHATh HX [pPH pelleHud npodlieM B IOBCENHEBHOW KU3HU H
TPYIOBOH IeATEILHOCTH,

— (QopmupoBanue y 0OyHAIOUIMXCH T'yMAaHUCTHYECKMX OTHOIICHWIA,
MOHMMAHMST [EHHOCTH XUMHYECKMX 3HAHMU Ui BBHIPAOOTKM 3KOJIOIMYEecKH
LesecoobpasHoro mopeAeHUst B ObITY M TPYAOBOH HESTETBHOCTH B TIENAX
COXpaHeHMs CBOCTO 30POBLs U OKPYXKAKOLIEH IPUPOAHOH CpEbl;

~ PasBUTHE MOTHBALMU K OOYyYeHMIO, CIIOCODHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO HA OCHOBE YCBOCHHMA OOlCUYE/OBEUYeCKUX LIEHHOCTEH,
TFOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tpodmiisi W HAnpaBleHHOCTH HalbHEHIIero
obyuenus.

OOfmee 4Yucno0 4yacoB, OTBEJEHHBIX IS U3YYEHMs XHMMH Ha YPOBHE
OCHOBHOrO 00111ero 0bpasoBanus, cocrapiger 136 yacos: B 8 kiacce — 102 yacos
(3uaca B neseo), B 9 kimacce — 68 1acos (2 yaca B HejlENIO).



COJEP>KAHUE OBYYEHMUs

8 KIIACC

[lepBonayanbHbie XUMHYECKHE MOHATHS

[lpeamer xumun. Ponbk XUMUHM B JKM3HU UYeIOBeKa. XUMHS B CHCTEMe HAyK.
Tena u BemectBa. Du3nyeckue CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSHHE
BewiecTs. [lonaTre o meronax no3HaHusi B XuMuu. YuCTble BelllecTBa U CMECH.
CrniocoObl pazjieneHus CMecei.

ATOMBI U MOIEKyNbl. XHUMHYecKHe 3jeMeHThl. CHMBOIBI XUMHYECKHX
3neMeHTOB. [IpocThie 1 clioxkHbIe BelecTBa. ATOMHO-MOIIEKYJISIpPHOE YUEHHE.

Xumudeckass ¢opmyia. BaneHTHOCTH aTOMOB XMMMYECKHX 3JIEMEHTOB.
3akoH TOCTOSIHCTBA cocraBa BeulectB. OTHocUTENbHAN ATOMHAd Macca.
OrnocuTenbHas MonekyasapHas Macca. MaccoBas 10ns XMMHUYECKOTO 3JICMEHTA B
COEMHECHUH.

KonuuectBo Bemectrsa. Mosis. MousipHasi Macca. B3auMOCBSI3b KOJTMYECTBa,
Maccbl M 4HCJIa CTPYKTYPHBIX e€auHML, BeuiectBa. Pacué€rel mo dopmynam
XUMHUYECKUX COCJIMHEHMH.

MuznuecKkue U XUMHUYECKUe ABJIeHUs. XUMUYecKas peakuust U e€ mpu3HaKu.
3aKOH COXpaHCHHS MacChl BelIeCcTB. XMMUYecKue ypaBHeHus. Kiaccubukaums
XMMHWYECKMX peaKiliui (CoeMHeHNsl, Pa3JIOKEHUs, 3aMelleH st, OOMeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMHYECKOH MOCYIOH, mpaBuiaMu paboThkl B 1abopaToOpu U
npuéMamiu obpailieHus ¢ n1abopaTOpHLIM 000PYIOBAHHEM, H3yUEHHE U OlUCaHHUe
(GU3MYECKUX CBOMCTB 00pa3lOB HEOPraHWYeCKHX BelecTB, HaOmOJeHHe
¢usmueckux (rUiaBjieHHE BOCKa, TasHHE JIbJA, pacTHpaHME caxapa B CTYIKe,
KUIIEHUEe M KOHJIEHCAIUSl BOJbI) ¥ XMUMHUECKHX (ropeHue CBedH, MPOKAIWBAHME
MEJAHOH MPOBOJIOKH, B3aUMOJCHCTBHE Mella C KUCIIOTOM ) SBNeHMH, HaOmoAeH e U
ONHMCAHUE MPU3HAKOB MPOTEKAHHS XUMHYECKMX peakuuil (pa3no)keHue caxapa,
B3aHMOJICHCTBHE CEPHOM KHCJOTHI C XJIOPHAOM Oapus, pasjioskeHHe THAPOKCHIA
meau (I1) npu narpesannm, B3auMoJieHcTBHE XKeaesa ¢ pacrsopom conu meau (1),
u3ydeHue crocobOB paszjielieHusi cMecel: ¢ MOMOIIbI0 Maruura, (puibTpoBaHue,
BBIMTAPUBAHHUE, NUCTHIUIALMSA, XpoMaTorpadusi, NpoBeJieHue OYHCTKU [TOBAPEHHOU
conu, HaONOAEHME W ONHWCAHHE  Pe3ynbTaTOB  MPOBEIACHHUA  OIBITA,
WJUTIOCTPUPYIOLLIETO 3aKOH COXpaHEHHsT MacChl, CO3JaHMEe MOJENeH MOIeKyI
(apocTepKHEBBIX ).

Basxkueifiue npeacTaBHTE/IN HEOPraHUYECKHX BelecTB

Bosayx — cmech razos. CocraB Bosnyxa. Kucnopon — anemenT u npocroe
BelllecTBO. Haxoxmenue kucnopoga B HpuUpoae, (QU3HYSCKHE M XHMHYECKHe
ceoicrea (peakuun ropeHmsa). Oxcuasl. [lpumenenue kucnopoga. CrocoObl



MONydeHUd  KHC/IOpoJa B JabopaTtopHH W NPOMBILLUICHHOCTH. Kpyrosopot
kucopona B npupoae. O30H — aloTponHas MOANMUKALIAS KHCIOPO/ia.

Tennosoii sdpext xumuueckoit peaxumm, TCPMOXUMHYECKHE YpaBHEHNS,
IK30- M OHAOTCPpMMYECKKE peakuuu. TonnmuBo: yrons M MeTam. 3arpszHenue
BO3/lyXa, yCHJICHHE ITAPHAKOBOro 3((heKTa, paspyLIeHe 030HOBOIO ClOSL.

Bounopos — snement u npocroe Bermectso. Haxosxaenne BOZIOPO/1a B NPHPOJIE,
(usnteckue M XUMuuecKkMe CROHCTBA, NPUMEHCHHE, CHOCOBLI ITOJIy4EHMUS.
Kucenots: u cou.

MounsipHbliii 06B5EM razos. Pac4éTs! 10 XMMHUIECKHM YPaBHEHHSIM.

(Dusuyeckue cBoicTBa BOALL Bojga  Kax pactBopureiib.  PacTBophr.
HacpllieHHBIE M HEHACHIICHHBIE pacTBOpel. PacTBOPUMOCTE BeIECTB B BOJE.
Maccosas sons pemectsa B pactope. XHMudecKre cBOHCTBA BOIbl. OCHOBAHHULL
Posib pacTBOpOB B Mpupoje W B JKHU3HM YeIOBEKA. KpyroBopor Boubl B npupose.
3arpsizHenue IPUPOIHbIX BOA. OXpaHa M OYMCTKA [IPHPOIHBIX BOJL.

Knaceubpunkauus neopranuueckux coenunenuii. Oxcumsl. Knaccuukaims
OKCHAOB:  cojieoOpasyromye  (OCHOBHbIE,  KHCIOTHBIE, amporepHbie) U
HecosieoOpasyromue. HomenkiaTypa okcHaoB. MusMuecKHe M XMMHUYECKHE
CBOMCTBA OKCUIOB. [loyueHue OKCUIoB.

Ocnosanus. Knaccuduxanuss ocHopauuii: wénoun u HEpacTBOPHUMBIE
ocHoBaHusi. Homenknarypa ochoBanuil. Ou3pdeckue U XUMUUYECKHE CBOMCTBA
ocHoBaHKU. [ToxyueHue ocHoBaHuii.

Kucnorsl. Knaccudukanus xucinor. Homenknarypa kucnor. Ouspueckue M
XHUMHYECKHE CBoHMCTBA KHMCHOT. Pan akruBnoctu metammoB H. H. Bekerosa.
ITony4yenue Kucinor.

Cosnn. Homenxnatypa coseil. ®u3Mueckue ¥ XHMHYECKHE CBOMCTBA COJH.
[lonyuenne comeii.

I'eHeTHYeCKas CBsI3b MY KIACCAMH HEOPraHMYECKHX COeIHHEHMIA,

Xumuueckuil IKCHEPpUMEHm:

KaYeCTBEHHOE ONPEIC/ICHUE COAEPKAHUS KUCIOPOAa B BO3/yXe, MOlyUueHue,
cobupaHue, pacTo3sHABAHHE M M3yd4eHWEe CBOWCTB KHCIOpONa, HAOTIOIEHHe
B3aUMOACHCTBUSL BEIECTB € KHCIOPOAOM H  YCIOBUS BOSHUKHOBEHHS M
NpeKpalieHus ropeHus (moxapa), O3HaKoMiIeHWe ¢ 0o0paslaMH OKCHIOB W
ONMCAHME HX CBOWCTB, [OJyYeHue, COOMpPAaHUE, pacno3HABaHME M M3YYCHUE
CBOMCTB BOJOpoOIa (ropenue), B3aumoneiicTue Bogoposna ¢ okcunoM Memu (II)
(BO3MOXKHO HCIIONb30BAHUE BUAEOMATEPUAIOB), HalG/moAeHHe 06PA3LOB BELIECTE
KOnM4ecTBOM | Mouib, wccienoBanue OCOGCHHOCTEH pacTBOpPEHHA BEILECTB ¢
PasnMYHON  PaCTBOPUMOCTHIO, TPUIOTOBNEHHE DPACTBOPOB C ONpPEAeNEHHON
MacCOBOH J10/ieli paCTBOPEHHOTO BEIIECTBA, B3AMMOICHCTBHE BO/BI C METallaMu
(HaTtpuem M KanblWeM) (BO3MOXKHO — WCTOJIB30BAHUE BHIEOMATEPUAIIOB),



uccneoBanue  00pasloB  HEOPraHMYECKMX BELECTB  pPasliMdHbIX  KJIAaccos,
HAOIOICHHE U3MEHEHHMS OKPACKH MHJMKATOPOB B PacTBOpax KMCIOT M lielioyeii,
U3yHUCHHE B3auMojiedcTBMA okcHma menu ([I) ¢ pacrsopom cepHOil KHCIOTEL
KHCJIOT ¢ MeTallaMM, DPEaKIMH HeHTpPalM3aLmuKi, NOJIYyUYeHHEe HEePacTBOPUMbIX
OCHOBAHHWH, BLITECHEHHE OJHOrO METANa JIPYIMM W3 PAacTBOpa COJH, pellcHUe
IKCTIEPUMEHTANBHBIX 3a7aq Mo Teme «BakHelline Knacchl HEOPraHMUECKHX
COCAUHCHUMY.

lepuoguuecknii 3akoH u Ilepuoguyeckas cHeTeMa XHMHYECKHX
ynevenTor [I. M. Menneiaeepa. Crpoenue aTomMoB. XHMH4YECKAsi CBA3b.
OKHCAHTEIBHO-BOCCTAHOBHTEILHBIC PEAKIMH

ITepBrle moneITkn knaccudukamu XUMHUSCKHX 3JeMEHTOB. [lonstue o
[PYyNNax CXOMHBIX SJEMEHTOB (LENOYHBIE M IICJ0YHO3EMENLHBIE MEeTabI,
rajloreHbl, MHEPTHBIE I'a3bl). DNEMCHTBI, KOTOpBIe 00pasyoT aM(poTepHbie OKCUAD]
M THAPOKCHIBL.

Ilepronuueckuii 3akoH. llepuonuueckas cucTeMa XUMHYECKUX 21EMEHTOB /1.
. Mengeneesa.  KopoTkomepuogHas M OIHHHOIEpUOAHAs  (OPMBI
[Teproauueckoi cucteMbl XUMHYecKkux snementos . M. Menzeneesa. llepuonsi
v rpynibl. OU3HYECKHH CMBICH IIOPSAAKOBOIO HOMEpa, HOMEPOB Mepuoaa H
TPYIUIEL 3JIEMEHTa.

Crpoenne atomoB. CoctaB aToMHBIX siiep. M3oromnsr. Dnexrponst. Crpoenne
SNEKTPOHHLIX — 000l0YeK aToMOB NepBBIX 20 XMMHYECKUX  DJIEMEHTOB
Ilepuonuyeckoit cucrembl JI. M. Menneneesa. XapakrepucTuka XHUMHYECKOIO
neMeHTa 110 ero noyoxeHuto B [lepuonuueckoii cucreme JI. M. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHs pajiuyca aTOMOB XHUMHYECKHX 3JIeMEHTOB,
METALIHYECKUX U HEMETANIMYECKUX CBOMCTB MO TPYIIAM U IIEPHOIAM.

3unavenue llepromuueckoro 3akoHa u [lepuoauieckoil CHCTEMbI XUMUUECKHX
DNEMEHTOB N7 pasBuThd Haykd H npaktuku. JI. M. MenneneeB — yuéHbld u
IPaXIAHUH.

Xumuueckas cBsizb. KopanentHas (nosisipHas. M HenojspHas) CBS3b.
DNEKTPOOTPHIIATE/ILHOCTh XUMUUECKUX JIeMeHTOB. MonHas cBs3b.

Crenenp  okucneHust.  OKHUCIMTENBHO-BOCCTAHOBUTEIbHBIE  PEAKIMM.
Ilpoueccel okucAeHHs U BOCCTaHOBJICHH. OKHCIUTETN U BOCCTAHOBUTEIH.

XumMuueckuii IKCHepUMeHm:

u3ydeHue oOpasloB BEIECTB METAIOB U HEMETa/UIOB, B3aHMOICHCTBHE
THAPOKCHIA IHHKA C PacTBOPAaMH KHCJIOT M IIeNoYel, NPOBEAEHHUE OIBITOB,
HITIOCTPUPYIOWMX — NPHUMEPBl  OKHUCIHTENbHO-BOCCTAHOBHUTRIIBHBIX — peakiiui
(ropeHue, peakiiy pa3lioxeHus, COeAMHEHNS ).

Mescnpeomemmusie cesizu



Peanmmsanust MEKNPEAMETHBIX CBsI3€H IIpHM M3Y4YeHMH XHMMHH B 8 Kjacce
OCYILECTBIIACTC YEpe3 HCMONbL30BaHHE KakK o0lUX eCTeCTBEHHO-HAYYHBIX
[OHATHH, TAK W NOHITHH, SIBISIOIUXCS CHCTEMHBIMM JUISl OTJIENBHBIX MPEJAMETOB
eCTeCTBEHHO-HAYYTHOTO 1HKJIA.

O0uwme ecrecTBeHHO-HAYUHbIe TMOHITHS: HAayuHbIld (akT, runoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kilaccuduxanus, MNepUoauYHOCTh, HAOIIOAEHHE,
JKCNEPHMEHT, MOAECIHPOBAaHUE, USMCPCHHUE, MOJECIIb, SBJICHHC.

Dusuka: Marepusi, aroM, JEKTPOH, [TPOTOH, HEUTPOH, WOH, HYKJIU, W30TOIIbI,
Pa/IMOAKTUBHOCTb, MOJIEKYJIA, SNEKTPUYECKHI 3aps, BelIecTBO, Tello, O0BEM,
arperatHoe COCTOSIHME BelllecTBa, Ta3, (U3UMYECKHUe BEJIMYMHBL, CIUHHIIBI
U3MepeHus, KOCMOc, TIaHeTsl, 38¢3161, CoHIIE.

Buonorus: porocunTes, neixanue, Onochepa.

I'eorpadus:  armocdepa, rumpocdepa, MuHepaibl, TOPHBIE MOPOJibI,
MOJIE3HBIE UCKOTIAEMbIE, TOMIMBO, BOJIHbIE PECYPCHI.

9 KJIACC

BemecTBo H XuMHYeCKas peakUUs

Ileproauueckuii 3axon. [lepuoauueckas cucremMa XMMHYECKHX 3lieMeHTOB /1.
N. Menneneesa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUH CBOHCTB
XMMUYECKHUX DJICMEHTOB INEpBbiX TpEX INEpUONOB, Kaaus, KaiplUWsi U HX
COCIMHCHHI B COOTBETCTBHM C TIOJNIOKGHHEM 3IIeMEHTOB B [lepmoamtieckoit
CHUCTEME W CTPOSHUEM MX aTOMOB.

CrpoeHue BelllecTBa: BMJIbl XMMHYECKOW CBA3U. TUNbl KpUCTATUNIMHECKUX
pEIEToK, 3aBUCHMOCThL CBOMCTB BEIIECTBA OT TUIA KPUCTAINIMYECKOU PEInEéTKU U
BUJa XUMHUYECKOH CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XHUMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCAIMXCS K Pa3jiMuHbIM KJlaccam HEeOpraHMYeCKHuX
COe/IMHEHMI, FeHETHYECKas CBsA3b HEOPraHUYEeCKMX BEIECTB.

Knaccuhukaims XuMAdIecKux peakiivii 10 pa3iuYHbIM IpU3HaKaM ([0 THCIy
¥ COCTaBY YYACTBYIOIUUX B PEaKUHUM BEIICCTB, MO TEIIOBOMY >(dexTy, 1o
HU3MCHECHUIO CTCMCHEH OKWCICHHS XUMHYCCKUX 3JIEMEHTOB, 1O 00paTMMOCTH, O
YHaCTUIO KATalKW3aTopa). DK30- W IHJIOTEPMHUUECKHE PEaAKIIMU, TEPMOXUMHUYECKHE
ypaBHEHHUSL.

[TonsiTHe © CKOPOCTH XuUMHueckoi peakuun. [lToHsaTue o6 oO6paTUMBIX U
HeoOpaTUMBIX XMUMHYECKUX peakuuAx. [IoHATHE O TOMOTEeHHBIX W IeTePOTeHHBIX
peakuusix. [Tonsitue o karanuse. [loHaTHe 0 XUMHUUYeckoM paBHOBecHH. PakTopsl,
BIUSIONIME HA CKOPOCTh XHMWYECKOH peakiiu W TIOJOXKEHHE XUMHYECKOTro
paBHOBECHS.

OKHCITUTENEHO-BOCCTAHOBUTENbHBIE  peakiliy,  DJIEKTPOHHBIH  Oananc
OKHUCIMTENbHO-BOCCTAHOBUTENbHOM peaxiuu. CocrasieHue ypaBHEHUH



OKHUCIHTCTILHO-BOCCTAHOBHTENBHELX  PEaKUHH ¢  HCIHONB30BAHIEM MeTona
3EeKTpoHHOrO OanaHca.

Teopus sanexTponnrrueckoi AUCCOUMANMH. DIEKTPOTIUTBI U HEICKTPOJIUTEL
Kartuonsl, anuons.. Mexanusm AUCCOLMALMA BELIECTB C pa3zNUYHBIMH BHIAMH
XUMHUYECKOH cBasu. Crenens nuccounanny. CUibHEIE H ci1adble 37eKTPONUTHL.

Peakiuy nontoro obmena. ¥enosus [POTEKaHMS PeaKUui HOHHOTO 0OMeHa,
HOJIHBIE M COKpalICHHbIE WOHHBIC YPABHCHHsS peakimui. CpoiicTsa KHMCIIOT,
OCHOBAaHHH ¥ COJIeH B CBETE MpeAcTaBlIeHHH 06 EKTPOIMTUHECKON TUCCOLMALIUH.
Kagectsennbie peakiyuu Ha Honwl. [TousgTue o TUJPOJIN3E CONei,

Xumuueckuii ykcnepumenms

OSHAKOMJICHHC C MOJENSIMH KPUCTALTHIECKMX PeLIETOK HEOPTaHWYECKUX
BCIIECTB — META/UIOB M HeMeTauloB (rpadura u anmasa), CHOKHBIX BELIeCTB
(xnopuna Hatpust), Hecle/0BaAHUE 3aBUCHMOCTH CKOPOCTH XUMHYECKOH peakLuu
OT BO3ICHCTBHMS pasIMYHBIX (DAKTOPOB, HMCCIETOBAHME DIEKTPONPOBOAHOCTH
PACTBOPOB  BELUECTB, TPOLECCa JUCCOLMALIMM KHCIOT, [ICTOoYeH W CONCH
(BO3MOJKHO  UCHONB30BaHHE  BHJIEO MAaTepHalioB), [MPOBE/JCHUE  ONBITOB,
HJIOCTPUPYIOIIMX  MMPU3HAKM  OPOTEKaHMs  DEeaKmuii  MOHHOIO  oOMeHa
(oOpazoBanue ocamka, BhIICTCHHE raza, ofpasoBaHue BOJbI), OIMBITOB,
HAOCTPUPYIOLIAX  PUMEPBI  OKHCIUTEBHO-BOCCTAHOBUTEILHBIX  PeaKIuii
(ropenue, peakumMu paznoxeHwus, CO€/IMHCHYS1), PACTIO3HABAHUE HEOPTAHHICCKUX
BEIECTB € TIOMOIIBIO  KaueCTBEHHBIX  pPeakuuil Ha  MOHBL,  pelueHue
KCIEPHMEHTANbHBIX 3313y,

Hemeraisl u ux coeunenns

Obmas  xapaxkrepuctuka ranoreHos. OcoGeHHOCTH CTPOCHUS aTOMOB,
XapaKkTEpPHBIC CTENCHH OKHCACHHMs. CTPOEHHE M (JM3MUYECKHe CBOMCTBA NMPOCTHIX
BEIIECTB  —  TajoreHoB.  XUMHYECKMC CBOWCTBA Ha  mpUMepe xJjopa
(B3aMMo/ieHcTBHE ¢  MeTanamu, HEMETAIIAMH, 1IesnodamMmu).  XI0pOBOAOPOI.
CousiHast KMCI0T2, XHMHYCCKUC CBOICTBA, IOTyYCHHE, NPUMEHEHHE. JelicTBue
X/10pd M XJIOPOBO/OPOJA HA OpPraHW3M d4enoBeka. BaHeifmpe Xmopugbl u ux
HaXKICHHE B NPUPOE.

Ob6uas xapakTepucTiika 3€MEHTOB VIA-rpynner. OcobeHHOCTH cTpoerus
aTOMOB, XapaKTePHBIC CTeneHH okucnenus. CIpoeHwe W (hU3MUecKUe CBOMHCTRA
MPOCTRIX BEILCCTB — KMCIOPO/A M Cepbl. AJUIOTPOIIHbIE MOTHPUKAINH KUCTIOPOZA
4 cepel. XMMUYECKHE CBOWCTBA CEpBL. Cepogojiopon, ctpoenue, dusuueckue 1
XHMHIECKHE CBOHCTBA. OKCH/IBL Cepbl KaK [PeACTABUTEIH KHCIOTHBIX OKCHIOB.
CepHan kucnora, QusMueckMe M XMMHUECKHe CBONHCTBA (obwme  kak
HPCACTABUTENA  Kjiacca KHCNOT M crenuduyeckue). XuMHYecKHE peakiiuu,
JIeKale B OCHOBE MPOMBILLIEHHOrO CMOCO0a MOJNYYEHHS CEPHOW KHCIOTHL
IpumeHenne ceproit kucnoTel. CoMM CEPHOM KHCIOTHI, KAYCCTBCHHAS peakius Ha



cynb¢at-uon. HaxogeHue cepbl M €€ COCAMHCHHUH B IPUPO/E. XHMHYECKOE
3arps3HEHME OKPYKAIOUIEH Cpeibl COeJUHEHUSMU Cepbl (KHCTOTHBIC HNOXKIH,
3arps3HeHMe BO3jlyXa U BOJOEMOB), Cl10COOLI €ro Mpea0TBPALLCHHNA.

Obmaa xapakTepucTHKa 351eMeHTOB VA-rpynibl. OcoOEHHOCTH CTPOEHHUS!
aTOMOB, XapaKTepHble CTENCHM OKHCIICHHsA. A30T, paclpocTpaHeHne B NPHPOJE,
(Gu3HyecKre 1 XUMHYeCKHe cBotcTBa. Kpyrogopor azora B npupojie. AMMHUaK, ero
QU3NYECKHE H XUMUYECKHE CBOKCTBa, Iony4yenue u npuMerenne. Coxu aMMOHMS,
uX (puznuecKre U XUMUYECKHe CBOHCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha
WOHBI aMMOHMS. A30THag KMUciIoTa, €€ moiydeHue, (pU3HYECKHe U XUMUUYECKUE
cBodcTBa (0OLIME Kak TNpejAcTaBMUTENsl Kjacca KUCIOT U crenuduyeckue).
Hcnonp3oBaHue HUTPATOB M CONEH aMMOHMS B Ka4yeCTBE MHHEPAIBHBIX
yuobOpenuid. XMMUYECKOE 3arps3HeHUE OKPYKAIOIIEH Cpelbl COeIMHEHUIMHA a30Ta
(kucnorHble nOXAM, 3arpA3HEHHEe BO3AyXa, IMOYBBI W BomoémoB). Docdop,
annorponusie Moaudukauud ¢ocedopa, duzHUEcKHe W XMMHYECCKHE CBOMCTBA.
Oxcun pochopa (V) u pocdopuas kucnora, hruznyeckue u XUMUUECKHE CBOHCTBA,
noayuenue. Mcnonb3oBanue pochatoB B KauecTBE MUHEPATBHBIX YIOOPEHHUI.

O0bias xapaxrepuctuka snemeHToB IVA-rpynnel. OcoGeHHOCTH CTPOCHUS
aTOMOB,  XapakTepHbIC  CTEIICHM  OKHCIECHUS.  YIUIepoJ,  aIOTPOITHbIE
MOIM(UKALMHK, pPACHpPOCTPAHEHHE B IpHpoje, G(u3MYecKHe © XUMUYECKHE
cBoiicTBa. Ajncopbuus. Kpyrosopot yriepojaa B npupoae. Okcuast yriepoja, ux
(u3MYeCKHe W XUMMYECKHe CBOWMCTBA, JACHCTBUE HA IKUBBIE OPraHU3MbI,
nojgydyeHue W NpUMeHeHHe. JKOJOrHyecKkue IpoOIeMbl, CBA3AHHBIE C OKCHAOM
yroepona (IV), rumoresa rino0anbHOrO MOTEIVICHUS KIMMATa, MapHHUKOBBIH
addext. YronbHas kucnora v e€ cosd, ux (pu3nuecKue U XMMHUUYECKHE CBOWCTRA,
noayuende W npumenenue. KauyecTBewnad peakuus Ha  KapOoOHAT-MOHBI.
HMcnonp3oBanue KapOOHATOB B OBITY, MEAMIHHE, NPOMBIILJICHHOCTH M CCIIBCKOM
XO34HCTBE.

[lepBoHauasbHBIE TOHATHS. 00 OPraHUYECKUX BelleCTBaX KaK O COeIUHEHHUsX
yriepoja (MeTaH, 3TaH, 3THIEH, AllCTUJICH, ITAHOII, [ITMUEPHH, YKCYCHAasi KHCJIOTa).
Ilpuponnpie HMCTOYHUKH YIIEBOAOPOAOB (YIrojb, NpUpPOAHbIA ra3, HedTs),
NPOAYKTBI MX TepepaboTku (OeH3uH), MX pojib B OBITY M MPOMBILIICHHOCTH.
IlonsiTie 0 OMoONOrMYeCcKU BaXKHBIX BEIICCTBAX: KHUpax, Oeikax, yriesogax — H ux
poid B IKM3HU denoBeka. MarepuaibHOE €JIMHCTBO OpPraHUYecKux WU
HEOPTraHUYECKUX COSIUHECHUN.

KpeMHuii, ero d¢usnueckue M XHMHUYECKUE CBOMCTBa, MOJyueHUe WU
npuMeHenue. CoenwHeHHs KpeMHHs B npupome. OOwmme npeacrasneHus o6
okcuzae kpeMmuus (IV) u kpemuueBoii kuciore. CHiMKaThl, UX HCIIOAb30BAHHE B
ObITY, B MPOMBIIUICHHOCTH. BaxkHelme cTpouTelbHbIE MaTepUasbl: Kepamuka,



CTCKIIO, LIEMEHT, OeTOH, *ene300eToH. 1Ipobiembl 0e30macHOro UCmoIb30BaHUs
CTPOMTENLHBLIX MaTepUalloOB B IIOBCEIHEBHOM JKU3HH.

Xumuueckui IKCnepuUmMeHmn:

U3y4eHHe 00pa3soB HCOPraHWYECKUX BEIeCTB, CBOHCTB COJSHOM KUCIOTHI,
NPOBEJIEHUE KaueCTBEHHBIX Peakiuil Ha XJTOPHI-UOHBI U HaOm0/eH|e IPU3HAKORB
MX IpOTeKaHus, OINbLITLI, OTpakawlire (U3NYESCKUEe M XUMHUYECKHE CBOWCTBA
rajJjorcHoB M HX CcOeJMHEeHMH (BO3MOMHO MCHOJIL30BAHHE BHICOMATEPHANIOB),
O3HAKOMJIEHHe ¢ o0pa3uaMy XJIOPHAOB (rajoreHM/IoB), O3HaKOMIIEeHHE C
oOpasiiaMd  cepbl W e€  COCAMHEHMSMH  (BO3MOXHO  MCIIOJIL30BaHUE
BHIcOMaTEpUalioB), HabmoieHre npouecca oOyIIHBaHUsA caxapa IoJ AEHCTBUHEM
KOHIICHTPUPOBAHHOM  CEPHOM  KMCIOTHI, M3yYCHHE XHMHYECKHX CBOMCTB
pa36aBIIcHHON CepHON KUCIOThL, IPOBE/IeHNE KAYeCTBEHHOMN peakiuy Ha Cynbhart-
MOH M HaOMO/EHNEe MPU3HAKA ¢€ MPOTEKaHHs, O3HAKOMIEHHE C (U3HYECCKUMHU
cBoiictBamMu azota, (ocdopa M HX COCAUHEHHHM (BO3MOXKHO HCIOJIL30BaHWE
BHICOMATEPUAIOB), 00pa3laMu a3oTHLIX W (HOCHOPHBEIX YAOOPEHHi, NojlyyeHue,
cobupanue, pacrno3HaBaHUE M HU3y4YeHHE CBOWCTB aMMHakKa, IpOBCICHHE
KA4YeCTBEHHbIX PEaKkilMi Ha WOH aMMOHHUS U (ocdar-HOH M U3y4YeHHE MPA3HAKOB
HX MPOTEKAHUS, B3aUMOeHCTBIE KOHUEHTPUPOBAHHOM a30THOM KHUCIOThI C ME/IbIO
(BO3MOXKHO HCIONB30BaHUE BU/IEOMATEPUAIIOB), U3y4YeHUe MoJeeH
KpucTaiMdeckux peiuéTok anMasa, rpadura, dyniepena, O3HaKOMICHHE C
[pOLECCOM  a/copOLMKM  PacTBOPEHHBIX BEIUECTB AKTUBMPOBAHHBIM yINIEM H
YCTPOHCTBOM MPOTUBOra3a, MojyHeHne, cOOMpaHue, pacro3HaBaHue U U3yueHHE
CBOMCTB YITICKMCIIOTO Ta3a, MpoBeleHne KaueCTBeHHBIX peaklHd Ha xapboHaT H
CUMKAT-UOHBI M W3YyYCHWE NPU3HAKOB HX IIPOTEKaHUs, O3HAKOMIIEHHE C
NPOAYKUMEH CHIMKATHOH MPOMBIIIIEHHOCTH, PELICHHE SKCIePUMEHTANbHBIX
3aay4 1o reme «BakHerune HeMeTalIbl 1 UX COeJIUHEHNS.

MeTa/1bl H HX COCAHHEHHS

OO6wias XapakTepUCTUKA XUMMYECKHX DIIEMEHTOB — METAJIOB HA OCHOBaHUU
ux nonoxenuss B llepmogudeckoil cUCTEME XMMHYECKUX 3JIEMEHTOB . H.
Mengeneesa u crpoenus atomoB. CTpoeHue MeTaioB. Metannudeckas CBA3b U
METAJUIHYECKAs  KpUCTAIMYECKas — pemréTka.  DJIeKTPOXMMHYECKHHA  PAI
HANPSDKEHMH MeTannos. Musuueckne 1 XUMHHYCCKHE CBOHCTBa MeTamnos. Obmue
cnocolObl nonydenus MeTamoB. [loHwarne o KOPPO3HH MCTAJLIOB, OCHOBHLIE
cnocobel 3aiuThi MX oT kopposud. Crnasel (craib, YyTyH, MIOPaTIOMHHMN,
OpoH3a) U UX NPUMEHEHUE B OBITY U MPOMBIILIEHHOCTH.

Ilestoudslie MeTabl: nojaoxeHue B Ileproguueckod cucreMe XMMHUICCKUX
anemeHToB JI. M. MenjeneeBa, CTpOSHHE HX aTOMOB, HAXOKAEHHC B IPHPOAEC.
DuzpuecKne 1 XUMUYECKHe cBOMCTBa (Ha mpuMepe Hatpusi v Kanus). OKcuzasl U



THAPOKCUABI  HaTpus M Kanud., [IpuMeHeHMC IENOYHBIX METAIOB M MX
COe/IMHEeHHHA.

[lleno4Ho3eMenbHBIE  METAMIbI  MarHuii M KadbOuii: [OJOXKEeHUe B
Iepuonuyeckoii cucteme xumudeckux snementos JI. M. Menneneesa, CTPOCHHE
HX aTOMOB, HaXOXICHHE B pupo/e. PU3HMUEeCKHUE U XMMHUYECKUE CBOMCTBA MATHMSI
M Kailblusi. BakHeWiine coeiuHeHus KaJbLUusl (OKCH, THAPOKCHUA, COJHN).
JKECTKOCTB BOIBI M CHIOCOOLI €€ yCTPaHEHHS.

Amomunuii: nonoxerne B Iepuoanyeckoii CHCTEME XHMUYECKHX 3IEMEHTOB
. Y. Menneneepa, CTpoeHWe aToMa, HAXOKICHHE B npupoae. ®usznueckue u
XMMHYECKHE CBOHCTBA altoMutus. AMDOTEpPHBIC CBOHCTBA OKCHAA M THAPOKCHUIA
ANIOMHUHUAL

Keneso: nonoxkenue B [epruonnueckoii cICTEME XUMUUECKHX JIIEMEHTOR AL,
M. Menjieneesa, cTpoeHne aToma, HaxokIeHWe B mpupoge. Qusndeckue u
XUMHUYECKIE CBOUCTBA Kesiesa. OKCUIbL, THAPOKCH/LI M conu sxenesa (1) u xemnesa
(III), ux cocTaB, cBOHCTBA U MONYYCHHE.

Xumuueckuit IKCnepumMenm:

O3HAKOMJICHHE C 00pasiuamMu MeTangoB U CIUIABOB, WX (PU3MUECKUMU
CBOHCTBAMH,  HM3y4HeHHe  DPE3ylbTATOB  KOPPO3MM  METAaNnioB  (BO3MOXKHO
HCIOJIb30BAHUE BUJIEOMATEPHANOB), OCOOCHHOCTEM B3aMMOJEHCTBHUS OKCHMIA
Kajlpliusl W HATpus € BOAOW (BO3MOMKHO MCIIONL30BAHHE BHICOMATEPHAIIOR),
MCCIIeIOBAHUE CBOMCTB JKECTKOW BO/bI, MPOIECca TOPSHHS XKEje3a B KUCIOPOJIE
(BO3MOXHO ~ WMCIIONB30BAHWE  BHACOMATEPHAIOB), TPH3HAKOB  [IPOTEKAHUS
KAYECTBCHHBIX PEAKIMH HA WOHLI: MArHUs, KalbLWs, AJIOMUMHHA, LMHKA, HKejesa
(IT) u xenesa (1), meau (1), HabmromeHUE U OMUCAHME MPOLECCOB OKPAITHBAHUS
[UIAMEHW MOHAMHM HATpHdA, Kajgus H KalbUuus (BO3MOXHO HCMHOIB30BAHHE
BU1€OMATEPHUATIOB), HCCIEN0BaHUE aM(OTEPHLIX CBOMCTB FUAPOKCHIA ATFOMMHUS
U THIPOKCUIIA [IMHKA, PellIeHUe IKCIIEPUMEHTATBHBIX 3a1a49 Mo Teme «Basxneiiiune
METAJLIbI U UX COSAUHEHUS».

XUMHA 1 OKpYKaowan cpeaa

Bemectea 1 Marepwanbl B TOBCEIHEBHON KW3HM 4YelnoBeKka. beszomacHoe
MCTIONIB30BAHUE BCILECTB M XMMHYECKMX peakiid B 6bITy. Ilepsas momolis npu
XHMHYECKHX 0)KOrax U OTPaBieHHUsX.

XUMUYECKOe 3arps3HEHHe OKpY)Karollell cpexsl (npejensHas JOMyCTUMAS
KOHLEHTpauus BemecTs, aanee — I1JIK). Ponb xumMuu B pelieHud 3K0NOrguecKux
npobJiem.

Xumuyeckui yKcnepumenm:

u3yyeHne oOpaslOB MaTepHanoB (CTEKIIO, CIIIaBbl METAUIOB, HOJIMMEPHbIE
Marepuahbl).

Meswcnpeomemmuute ceasu



Peanmsaums MexnpeaMeTHBIX CBA3eH NPH M3Y4YeHHH XMMHH B 9 Kiacce
OCYLICCTB/IACTCSl  Yepe3 MUCHOIb30BaHME KakK OOLIMX eCTECTBEHHO-HAYUHBIX
MOHSITUH, TAK 1 MOHATHH, ABIAIOUIMXCS CUCTEMHBIMU I OTACHLHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

Ofwme ecrecTBEHHO-HAYYHBIC MOHSTHSA: HAYuHBIH (DAKT, THIOTE3a, 3aKOH,
TCOpHsl, aHaNM3, CHHTE3, KlaccuuKauus, TMEPUOJUIHOCTb, HACTIOACHHE,
SKCHOCPHUMEHT, MO/IE/IMPOBAHKUE, W3MCPEHHE, MOJeNb, ABJICHHE, MAPHMKOBBIU
3(peKT, TEXHONOTHsI, MaTEPUAIBI.

DusmKa: MaTepus, aTom, NEKTPOH, IIPOTOH, HEWTPOH, HOH, HYKIJIHI, H30TOIHI,
PamuOaKTHBHOCTD, MOJIeKy 1A, JIEKTPUYECKUi 3apsn, NPOBOHHKH,
TONYNPOBOJAHKKY,  JHOITEKTPHKH, (OTO3IEMEHT, BEIECTBO, Tello, OOBLEM,
arperarioe COCTOAHHE BEIUECTRA, a3, PACTBOP, PACTBOPUMOCTb, KPHCTAJIMYECKas
pelIETKa, CIUIaBbl, (PU3NMYECKME BEIMYMHBI, SAMHHIBI M3MEPEHMS, KOCMHYECKOe
IIPOCTPAHCTBO, MIaHETHI, 3B&306l, ConHIe.

buonorus: ¢dorocunres, asixanue, Guocdepa, 3KocCHCTEMA, MUHEpaJIbHbIe
yI00pEHHs, MUKPOJIEMEHTDI, MAKPOIJIEMEHTHL, MUTATENbHBIE BEIIECTRA.

l'eorpadusi: armocepa, rumpocdepa, MuHepaabl, TOPHBIC OOPOXBI,
MOJIE3HBIE UCKONIAEMbIe, TOTUTUBO, BOIHBIE PECYPCHI.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSI IMTPOTPAMMBI IO
XAMHWHU HA YPOBHE OCHOBHOI'O OBIIETO OBPA3OBAHUS

JIMHHOCTHBIE PE3YJBTATHI

JIMYHOCTHBIE pE3YNbTaTBl OCBOEHMS MPOrPaMMbl OCHOBHOTO  OOILEro
oOpazoBaHusi JOCTHTAIOTCA B XOje OOyuYeHHS XHMHUH B CAMHCTBE y4yeOHol H
BOCMUTATEILHOM JESTENLHOCTH B COOTBETCTBUM € TPANMIIMOHHBIMH POCCHICKAMHE
COLMOKYIBTYPHLIMA M JAYXOBHO-HPABCTBEHHBIMHM LEHHOCTAMH, NPHHSATLIMH B
o0lLIeCTBE MNpPABUIAMH M HOPMAaMH [OBEIEHHUS WU CHIOCOOCTBYIOT TMpoleccam
CaMOIO3HAHWUS, CAMOPA3BHTHS H COLMANIM3AIIHN O0YYArOLIUXCSL.

JIuuHOCTHBIE ~ pe3ynbTarbl  OTPAKAOT  TOTOBHOCTL  OOYYAIOLHXCS
PYKOBOACTBOBATBLCSl ~ CUCTCMOW  IO3UTHUBHBIX II@HHOCTHBIX OpHEHTAUUH U
pacuiMpeHue OnbiTa JeITeNbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOIro BOCHHTAHMS:

UCHHOCTHOIO OTHOLUICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUCCKOMY
U Hay4YHOMY HACJIe/IMIO, MOHHMAHUA 3HAYEHHUS! XUMMUUECKOW HAYKH B JKU3HU
COBPEMCHHOI0 001IeCcTBa, CNOCOOHOCTH BiaAeTh JOCTOBEPHOI HHpOpMaIHel o
[EPCOOBBIX NOCTHKCHUSAX W OTKPHITUSAX MHMPOBOW W OTEYECTBEHHOM XMMUH,
3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMAX 00 yCTpolcTBE Mypa K 00IecTBa;

2) rpaskaaHCcKOro BOCHIHTAHNMN:

MpeJICTABIEHUA O COLUHAJBHBIX HOpPMax M NpaBWiax MeXIHYHOCTHBIX
OTHOIIEHHH B KOJJIEKTHBE, KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B OOIIECTBCHHO
[OJIE3HOH,  yYeOHOMCCNIEIOBATENBCKOM,  TBOPYECKOM M OPYTMX  BHJAX
AeATeIbHOCTH, TFOTOBHOCTH K Pa3sHOOOPa3HOW COBMECTHOH JeATeNLHOCTH MpHU
BBITIOJTHEHWN  y4eOHBIX, ITO3HARATENBHBIX 3@/ia4, BLIIOJIHEHHH XUMHYCCKUX
IKCTIEPUMEHTOB, CO3NAHUH YUeOHBIX [POEKTOB, CTPEMIIEHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIOMOLIM B [poilecce 3TOW yuyeOHOH [eATeIBLHOCTH, IOTOBHOCTH
OLICHHBATH CBOE [OBEJEHUE M [IOCTYIKU CBOMX TOBAPHUINCH C IIO3UIMHM
HPaBCTBEHHbBIX U MPABOBBIX HOPM € YUETOM OCO3HAHMS MOCTEACTBHH NOCTYTKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYCCKUC MMPEJICTABICHUs O BElleCTBe M XUMHYCCKOH peakmnH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH H COCTaBIAIOLIMEC
OCHOBY [UIsl MOHHMAHHs CYIIHOCTH HAYYHOH KapTUHBI MUpa, NPeACTABICHHSI 00
OCHOBHBIX 3a8KOHOMEPHOCTAX PAa3sBUTHS NPHPOIbI, B3aHUMOCBSI3SX 4YEIOBEKA C
NPUPOIHOM CPEIOH, O POJIK XUMHUH B NO3HAHUH 3THX 3aKOHOMEPHOCTENM;

MO3HABATEIBHBIC MOTHBBI, HANPABIEHHBIE HA [TOJYYeHHEe HOBBIX 3HAHHUH IO
XHUMHH, HEOOXOoauMmble Ui 00bscHenuss HaOmonaeMsIx [POLECCOB U SIBJICHMH,
[MO3HABATEIIbHOM, MH(POPMALMOHHON M YMTATEIbCKOH KyJIbTYpPbl, B TOM 4MCIIE
HABBIKOB CaMOCTOSTENLHOH paboThl ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHO



TUTePATypOH, HOCTYNHBIMH TEXHUYECKHMHU CpeACTBAMH  HWH(POPMALUOHHBIX
TeXHOJTOT UL,

HHTEPEC K OOYYECHHIO M MO3HAHHIO, JI0003HATENBHOCTH, I'OTOBHOCTE U
CIOCODHOCTL K caMo0Opa3oBaHHuIoO, MPOEKTHON W HCCIIe0BATEIECKOMH
ACSITENLHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH M YPOBHS OOYUYEHMS B
JlanbHEeUIIeM:;

4) hopmupoBaHNS RYJALTYPbI 310POBbS:

OCOSHAHWE LCHHOCTH JKM3HM, OTBETCTBEHHOIO OTHOIICHHMS K CBOEMY
3AOPOBbI0, yCTAaHOBKM Hd 3/0POBBIA 00pa3 JKU3HM, OCO3ZHAHME MOCISACTBHH M
HETIPUATHE BPEHBIX NPUBBIYCK (YNIOTPeONIEHHs ANKOT01sl, HAPKOTHKOB, KypeHus),
HEOOXONHUMOCTH  COONFOIEHHS! MpaBu  0Ge3omacHoCTH  IpH obpauienuu ¢
XUMHAYIECKUMU BEIIECTBAMH B ObITY U PealbHON U3HH,

5) TPyAOBOTO BOCHHTAHHS:

HHTEPEC K MPAKTHHECKOMY M3YHEHMIO podeccuii v Tpya pasiu4HOro poja,
YBAKCHHUC K Tpyay W pe3ylibTaTaM TPYAOBOM NEATENLHOCTH, B TOM 4YHUCIe Ha
OCHOBE TNPUMEHCHMS [NPE/IMETHBIX 3HAHWH 110 XUMHH, OCO3HAHHBI BBIGOP
MH/IMBUAYaTIPHOH TPAEKTOPUM MPONOIKEeHHsI 0OPA30BaHHS C YUETOM JIMYHOCTHbIX
HHTEPECOB U CIIOCODHOCTH K XMMHH, OOLIECTBEHHBIX UHTEPECOB U IOTPEGHOCTEI],
YCICLIHOH 1PO(hecCcHOHanbHON ASATeNLHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHUH,
FOTOBHOCTDL AaTHPOBATBLCS B IPOGECCHOHANBHOMN cpejie;

6) YKOIOTrHYeCKOro BOCIINTAHHA:

OKOIOTMYECKH  LIENeCOO0Pa3HOE OTHOMIEHHE K MNPUPOIE Kak HCTOYHHKY
KU3HM Ha 3emile, OCHOBE €€ CYIIeCTBOBAHMS, MOHMMAHHE LIEHHOCTH 310DOBOTO U
GesonacHoro obpasza JKH3HH, OTBETCTBEHHOE OTHOLICHHE K cOOCTBEHHOMY
QU3MUECKOMY U TICHXMYECKOMY 3/0DPOBBIO, OCOSHAHME [EHHOCTH COBNIOICHMS
[paBui H€3011aCHOrO NOBeAEHHs TPH PaboTe ¢ BEIECTBAMM, 4 TAKKE B CUTYyaLMsIX,
YTPOXKAIOIIMX 3/I0POBBIO U JKH3HM JIFOEH;

CMOCOOHOCTH TPUMEHSITH 3HAHMS, TOYYaeMble NPH W3YYEHUH XUMHH, IS
peilieHund 3a1a4, CBA3AHHBIX C OKPYIKarOIUeH MPUPOAHON CPeloH, 115 ITOBBIILICHHUS
YPOBHSZ  3KOJIOTHHECKOW  KyJbTYPbl, OCO3HaHMs I0OANBHOTO — XapaKrepa
OKONIOrMYECKUX MpobieM M NyTed HX pPelieHHs MOCPEACTBOM METOIOB XMMHHK,
SKOJOIHYECKOIO MbIIILTEHHS, yMEHHS PYKOBOJACTBOBATBLCH MM B [103HABATE/ILHOMH,
KOMMYHHUKaTUBHOM M COLMANBbHOM MpaKTUKe.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocrase MeTanpenMETHBIX pe3yibTaTOB BLIACIAIOT 3HAYUMbIE JUIS
(opMupoBaHns MUPOBO33PEHNUs OGIIeHAY YHblE TOHSTHS (3AKOH, TeOopusl, IPUHLIKII,
runoTesa, (aKT, CHCTeMa, MpOLECC, 3KCIEPHMEHT U  Jpyroe.), KOTOpHIE
MCITOJIL3YIOTCA B €CTECTBEHHO-HAYUYHBIX YUeOHBIX NpeiMerax M MO3BOJSIOT Ha
OCHOBE 3HAHHWH H3 ITHX [PeAMETOB (POPMUPOBATH MpPEJCTABIEHHE O HEIOCTHOMN



HAYYHOHW KapTHHE MHPA, H yHUBepCcAllbHble YueOHbIe NefcTBNA (TI03HABATEIbHBIC,
KOMMYHHKATHBHbBIE, PEryJsITUBHbIE), KOTOpHIC obecreunBaor (OpPMHPOBAHHE
FOTOBHOCTH K CAMOCTOSTENILHOMY TUIAHHPOBAHUID M OCYLUCCTBICHUID y4eOHOM
NeATeNBHOCTH.

IMosnaBareibubie yHHBepCcaJdbHbIE Y4eOHDIE el CTBMN

ba3zosbie Toruyeckue neHcTrBms:

YMCHHS HCHONB30BaTh NPHEMBI JIOPTMUYECKOTO MBIIUTCHAS MPH OCBOCHWM
3HaHWH: PACKPhIBATh CMBICI XMMHUYCGCKUX HOHSATUN (BbIAENSTHL UX XapaKTepHble
[IPU3HAKHK, YCTAHABAUBATL B3aUMOCBA3b C APYTHMM IOHSTUAMM), HUCIOIL30BAThH
MOHATHS IS OOBICHEHUs OTACNbHBIX (DAKTOB U SBJICHUIA, BLIOMPATHL OCHOBAHMS W
KPUTEPUH 714 KIACCHPUKALMH XUMHYECKUX BEIIECTB M XMMHYECKHX DEaKLdii,
YCTaHaBIMBATL IPUUHHHO-CIE/CTBEHHbIE CBA3H MEXIAY OOBEKTaMHu H3yUdeHH,
CTPOMTH JIOTUYECKUE PACCYKACHUS (MHIOYKTUBHBIC, ACAYKTUBHLIE, 110 aHATOTMH),
JenaTh BRIBOJBI M 3aKIIFOYEHHUS;

YMCHHC [PUMEHATHL B TPOLECCE [03HAHUS TOHATHA (IIPEAMETHBIC M
METalpeMeTHbIE), CUMBOMYECKHE (3HAKOBBIE) MOJEIH, HCIIOIB3YEMbIC B XUMHUH,
MpeodpasoBbIBATL LIMPOKO MPUMEHIEMbIE B XHMUH MOJIEIBHBIE MIPEICTABICHMS —
XMUMMUYECKUI 3HAaK (CHMBOJI 3JIeMEHTa), XHMMH4eckasi dopmyna M ypaBHeHUe
XMMHYECKOH peakiyy — MpH pellieHuy yueOHO-T103HaBaTe/IbHbIX 3814, ¢ YY4ETOM
TUX MOIENBHBLIX TIPEACTABIEHUH BBISB/IATHL W XaPAKTEPU30BATH CYUIECTREHHbIE
IIPU3HAKKW M3YYaeMbIX 0OBEKTOB — XUMUYECKUX BEILECTB U XUMUUYECKUX PeaKllui,
BLUIBISATL — ODLIME  3aKOHOMEPHOCTH, NPUYMHHO-CIENCTBEHHbIE CBA3H U
POTHUBOPEUYHS B M3y4aeMbIX MpoLeccax U sIBICHUSIX.

basoBble uccnegoBaTe/ibcKue AeiCTBUS:

YMEHHME MCI0/IB30BaTh I10CTABIEHHEIE BOMPOCHI B KauyecTBE HHCTPYMEHTA
NO3HAHMA, a TaKke B KadyecTBE OCHOBBI Uil (POPMHPOBAHHS THUIOTE3BI IO
IIPOBEPKE NIPABUIBHOCTH BbICKA3bIBAEMbIX CYXKACHUM;

NPHOOpPETEHHE OIbITa [0 IUIAHUPOBAHMIO, OPraHu3allid MW IPOBEISHUIO
YYEHMYCCKHX 3KCIEPUMEHTOB, YyMeHHe HaOmiogare 3a XOJ0M IIpolecca,
CaMOCTOSTENLHO MPOrHO3UPOBATEL €ro pe3yabTat, (hopMyaupoBaTh 0000IEeHUs U
BbIBOJIbI 110 pe3ynbTaraM NPOBEAEHHOrO OIbITA, UCCIeA0BaHUs, COCTABIATL OTUYET
0 NpoJeIaHHOM padore.

Pabora ¢ undopmanneii:

yMEHWE BbIOMpPATHb, AHAU3UPOBATHL W HUHTEPNPETUPOBATH HHOOPMAIHIO
pa3snUyYHLIX BUOOB H (QOPM NpeAcTaBleHHs, NMONyIaeMyl0 M3 Pa3HBIX HCTOYHUKOB
(Hay4yHO-TIOIIyJIApHAA JHUTEepaTypa XHMHYCCKOTO COICp/KaHHsA, CIIPABOYHBIC
nocobus, pecypcel HMHATepHeTa), KPUTHYECKHM OLCHHBATH MPOTUBOPCYHBYIO H
HEJOCTOBEPHYIO MHPOPMALHIO;



YMEHHE NPUMEHAThL pazinvHbie METOAbI M 3aIpoChl IIPH MOUCKE W 0TOOpe
uH(pOpMALMKY M COOTBETCTBYIOUIMX [AaHHBIX, HEOOXOAMMBIX [JIs BbIIOJIHEHHS
y1eOHbIX W [103HABATENBHBIX 3aJa4 ONPEACISHHOTO THIIA, NPUOOpETEHHE OMbITA B
0071acT¥  UCIOJb30BAaHUS HHPOPMAIMOHHO-KOMMYHHUKATUBHBLIX — TEXHOJOIHH,
OBJIAJICHHUE KYJIbTYPOMH aKTUBHOIO HCIIOJIL30BAHMS PA3JIMUHBIX TOMCKOBBLIX CHCTEM,
CaMOCTOSATEIBLHO BBIOMpPAaTh ONTUMaNILHYIO (hopMy NpencTaBienust HH(OPMAIIHH |
WIIIOCTPUPOBATE pPELIAeMbIE  3a7da4d  HECIO0WHBIMHU CXEeMaMH, JHarpaMMaMH,
ApYrUMHU (pOpMaMy rpadUKH U UX KOMOUHALIUAMHY,

VYMEHME HCIONL30BATL MW dHAIW3MPOBATL B MpoLecce Yy4yeOHOH u
UCCIICIOBATENILCKON JIEATENBHOCTH MH(DOPMAIMIO O BAUSHUH MPOMBIILICHHOCTH,
CENILCKOIO XO35MCTBA W TPAHCIOPTA HA COCTOSHUE OKPYKAKILICH MPHUPOIHOMH
Cpelbl.

KomMyHHKaTHBHBIE YHHBepCa/IbHbIe YUeOHble 1eHCTBHA:

YMEHHSI 3a/laBaTh BOINPOCHl (B XoA4e auamora M (WIM) DUCKYCCHH) IO
cyumecTBy  obcyknaeMod  TeMbl, (GOpMyJIHpPOBaTH  CBOH  IIPEANOKECHHS
OTHOCUTENILHO BbIIOIHEHUS NPeIJIOKCHHON 3a0a4u;

YMEHHS  TpPEACTaBIATE  IOIYYEHHBIE  pe3yJbTaThl  [MO3HABATEJILHOM
OCATENIBHOCTH B YCTHBIX M IIMCBMEHHBLIX TEKCTAaX; Mdenarh IPe3eHTALUIO
PE3YJIbTATOB BbINOIHEHUS XUMUUYECKOI'O SKCIIepUMeHTa (1a00paTOPHOIO OIBITA,
n1abopaTOpHOH pabOThl 0 UCCISIOBAHUEO CBOWCTB BEILECTB, y4eOHOI0 IpoeKTa);

yMeHHS Y4eOHOIro COTPYIHHYECTBA €O CBEpPCTHMKAMM B COBMECTHOM
NO3HABATEJIbHOM M HCCIENOBATEIbCKOM  HEATEJbHOCTH  [PH  PELIEHUH
BO3HUKaOLMX 1pobiem Ha ocHOBe yuéra OOLIMX MHTEPEeCOB M COIIACOBAHUSA
no3uiuii (00cyKienus, odMeH MHEHWAMH, «MO3TOBbBIE IITYPMBI», KOOPIMHALIMA
COBMECTHBIX HEHCTBHM, OIpeJelleHHe KpPUTEepPHEeB MO OLCHKE KauecTBa
BLIMNOIHEHHOW paboThl U Apyrue).

PeryasituBuble yHHBepcaabHbie yueOHbIe AeHCcTBHA:

YMEHHE CaMOCTOSITENbHO ONpPEeJeNisTh LeNH ACATeIbHOCTH, IIAaHUPOBATH,
OCYILECTBIATh, KOHTPOIWPOBATH U MPH HEOOXOAMMOCTH KOPPEKTHPOBATEH CBOIO
DeATeNBHOCTD, BEIOUpaTh Haubonee 2 GeKTUBHBIC CIIOCOOBI PCHICHHS YUCOHBIX H
MO3HABATENIbHLIX 3a]a4, CaMOCTOATENLHO COCTABISTHL WM KOPPEKTHPOBATH
NpeJIOKEHHBIM aJITOPUTM  JIEHCTBUMU [MPU  BBINOJHEHUU 3aJ@aHuidl € Y4ETOM
[OJYy4eHUs HOBBIX 3HAHUH 00 U3yyaeMblx OOBEKTax — BElIECTBAX U peaKLHsiX,
OLEHMBATL COOTBETCTBUE IIOYYEHHOrO pe3ylbTaTa 3asABIICHHOM LENH, YMEHME
MCITONB30BAaTh U aHANH3MPOBATE KOHTEKCTEI, TTpe/iaracMblie B YCIIOBHY 3a1aHHH.

IMPEAMETHBIE PE3YJIBTATHI

B coctraBe npeaMeTHBIX pe3ynbTATOB M0 OCBOEHHIO 00A3aTEIHHOTO
cojiepaHusi, YCTaHOBIEHHOro aaHuoill ¢deaepansHoli paGouell nporpaMmoi,
BLIACNSAIOT: OCBOEHHbLIE O0YYalOUMMUCH HAYUHble 3HAHWSA, YMEHMS U CHOCOOLI



JCHCTBHH, creuupuIeckue s NpeaAMETHON o0jlacT  «XUMHUS», BUIbI
ACATCIPHOCTH [0 TIONYHIECHHMIO  HOBOMO  3HAaHHA, €ro  WHTepIpeTaldH,
NPEOOPAZOBAHUIO M IPUMEHCHHIO B PA3NHIHBIX YIeOHbIX H HOBbIX CHTYAITHSIX.

K konuy oOy4enus B 8 kiacce npe/IMeTHbIC Pe3yTTbTaThl Ha GA30BOM YPOBHE

AOJDKHBI OTPAXaTh CHOPMUPOBAHHOCTE Y 00YYAROLIMXCSH YMEH Ut

* PACKPBIBATE CMBICNT OCHOBHBIX XHMHYECKMX IOHSTHH: aTOM, MOIEKYJia,
XAMMYCCKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO, CMECh
(0NHOpPOIHAS W HEONHOPO/IHAs), BATEHTHOCT, OTHOCHTENLHAS ATOMHAS U
MOJIEKYJIApHAsl Macca, KOMMYECTBO BEINECTBA, MOIb, MOJSpHAS Macca,
MaccoBas [0/l XAMUYECKOro 3JIEMEHTA B COE/IMHEHUH, MOJSIPHBIHA 00bEM,
OKCH/I, KHCJ0Ta, OCHOBAHME, COJIb, 3JIEKTPOOTPHLATENLHOCTh, CTENeHb
OKMCJICHHS, XUMHUYecKas peakuysd, KiaccuuKalMsi peakuuil: peakuuu
COCHUHCHNMS, pPeaKUMHM pPasNOoXKEHUs, peaklud 3aMelleHHs, pPeakKliy
00MeHa, 5K30- W DHJIOTEPMHYSCKHE PEAKIMH, TEILIOBOH J(QGBEKT peaKinu,
A/1pO aTOMA, NEKTPOHHBII CIIOH aToma, aToMHas opbuTans, paauyc atoma,
XUMMUeCKas CBSI3b, MOJAPHAs U HENOISIPHAS KOBAJCHTHAA CBS3b, HOHHAS
CBA3b, MOH, KaTHOH, aHWOH, pAaCTBOP, MAaccoBas J0JS BellecTBa
(npolenTHas! KOHLIEHTPALUSI) B PACTBOpE;

* HJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XWMWYECKUX [OHATHH WU
NPUMEHATE 3TH IIOHATHA MPH ONMCAHUU BELLECTB U UX TIPeBPAlLIECHHIA;

* ACTIONB30BATH XUMHYECKYI0 CHMBOJMKY JUisl COCTaBieHus (HopMy
BEILIECTB U YPABHEHHI XUMUYECKHUX PEaKinii;

e ONpeAeNATh BaJCHTHOCTh aTOMOB 3JIECMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTelleHb  OKHCIICHMA  DJIEMCHTOB B  OWHAPHBIX  COGAHHEHHSAX,
NPUHAJICKHOCTE BEIICCTB K ONpEAeNEHHOMY KIACCy COeOUHEHHMH Mo
Gopmynam, BHJ XMMHYECKOH CBs3M (KOBaJeHTHas M WOHHAs) B
HEOpPraHuvecKux COeTUHEHUIX;

e packpeiBaTh cMbica [lepuomnueckoro 3axonma JI. WM. Mengeneesa:
ACMOHCTPUPOBAaTh TOHWMAaHHE MEPUOJAMYECKON 3aBUCUMOCTH CBOMNCTB
XWUMHWYECKHUX 3JIEMEHTOB OT WX monoxeuus B [lepuommyeckoil cucrteme,
3aKOHOB COXPAHEHMsI MAcChl BEUIECTB, MTOCTOAHCTBA COCTABa, ATOMHO-
MOJIEKYJISIPHOI'O YYeHUs, 3aK0oHA ABOraapo;

e OIMCBIBATE M Xapakrepuzosarh TabnuuHyio ¢opmy Ilepnonudeckoit
CHCTEMBI XMMMYECKMX DIIEMEHTOB: pa3In4yaTh TOHSTHS «rjaBHas
noarpynna (A-rpynmna)» v «nodounas noarpynna (b-rpymna)», Mansie n
OonbluMe IEepHOAbl, COOTHOCHTBH O0O0O03HAYEHUsS, KOTOPLIE HMEIOTCH B
Tabmune «[lepmommdeckass cucrema xumuueckux snemertes J. UL
MenneneeBa» ¢ YUCIOBBIMH XapaKTEePHCTHKAMM CTPOEHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTAB U 3apsf AApa, 00Ilee YUCIO DICKTPOHOB
1 pacnpeneNicHUe MX M0 IEKTPOHHBIM CIIOSIM );

KJIacCU(UIMPOBATh XUMUYECKHE SJIEMEHThl, HEOPraHHUECKHe BElecTRa,
XHMUYECKHE peaknuu (1Mo 4Mcily M COCTaBY Y4YACTBYIOLIMX B peaKilUu
BEUIECTB, IO TerjioBomMy 3peKTy);

XapakTepu3oBaTh (ONUCHIBATH) OOIINE XWMHYECKME CROICTBA BELIECTB
PasIHHBIX KNACCOB, MOATBEPAKIAN OlKMCAHUE IIPUMEPAMU MOISKYJIISAPHbIX
YPaBHEHHH COOTBETCTBYIOLIHX XUMUYIECKUX peaKLnii;

IIPOTHO3UPOBATHL CBOHCTBA BELIECTB B 3aBUCUMOCTH OT MX KAY€CTBCHHOIO
cocTapd, BO3MOXHOCTH IIPOTCKaHUsi XMMHMYECKUX TIPeBpalllCcHHH B
pPasjIMYHbIX YCIOBHSX;

BLIYMCIIATL OTHOCUTEIbHY IO MOJIEKYJIIPHYIO U MOJSIPHYIO MACChl BEIIIECTB,
MAcCOBYIO JOJIIO XMMHHYECKOro dJeMeHTa 10 (opmylie COeJMHEHuUS,
MaccoByio JIOJIIO BEIIECTBA B PpAacTBOpe, I[POBOAUTH PACYEThl 10
YPaBHEHHIO XUMHIECKOMN peakIuu;

NPUMEHAThE OCHOBHbIE OIEpallHd MbICIUMTEIBHON AEATEIBHOCTH — aHaIN3
¥ CHHTE3, cpaBHeHue, 0000lIenHe, CHCTEeMATH3aUHI, KIaCCU(PUKALHIO,
BBISBJICHUE NPHIMHHO-CIIEICTBEHHBIX CBA3CH — ISl M3Y4YeHHs CBOHCTB
BEIIECTB M XMUMUYECKUX pPEaKUMH, eCTEeCTBEHHO-HAYYHbIE METOMIBI
NO3HAHUs. — HalbIIoJeHHe, M3MEpeHUe, MOJETHPOBAHHE, 3KCIIEPHMEHT
(peanbHblii ¥ MbICIIEHHBIH );

CACAOBATL  IIpAaBWJIaM  TOJIB30BAHMA  XHMHYECKOW  mocyj o
nabopaTopHbiM  000pYyIOBAHHEM, @ TAKKE MpaBuiam oOpalleHus c
BEUIECTBAMH B COOTBETCTBHH C MHCTPYKLMSIMU 1O  BBINOJIHEHHIO
n1abOPaTOPHBIX XHMHYECKMX OINBITOB 110 [ONYYEHHID H CcOOHpaHHIO
razoo0pasHbiX BeLIeCTB (BOJOpOJA M KHCIOPOHA), IPUIOTOBIEHMIO
pacTBOpPOB C ONPEAENEHHON MACCOBOM A0 pacTBOPEHHOIO BEIIECTBA,
MIAHKPOBATE M IPOBOJHTE  XHUMHYECKHE  JKCIEPUMEHTBI 10
pacllO3HABAHHUIO PACTBOPOB LUENOYEH U KUCIHOT ¢ MOMOLIBLIO MHAMKATOPOB
(makMmyc, peHon(TanenH, METHIIOPAHK U APYIHE).

K xoHiry oOy4enus B 9 kiiacce npejiMeTHbIe Pe3yJIbTaThl Ha 6a30BOM YPOBHE
JIOIKHBI OTpaXaTth C(POPMUPOBAHHOCTD Y OOYYAIOIINXCsl YMEHHMIA:

PAcCKpBIBATE CMBIC]I OCHOBHBIX XUMWUYECKHUX [MOHSTHH: XHUMHUYECKHUH
JJICMEHT, aTOM, MOJIEKYJia, WOH, KAaTHOH, aHMOH, IPOCTOE BEILECTBO,
CIIOKHOE BEIIECTBO, BAJNECHTHOCTDL, JICKTPOOTPUIIATEIBHOCTL, CTENEHb
OKHCJIEHHSI, XUMUYECKas peaklus, XUMHYECKas CBA3b, TEIJIOBOU 3ddherT
peakuuH,  MOllb,  MOIAPHBIA  0OBEM,  pacTBOp,  BIEKTPOIHTEI,
HE3JIEKTPOJIUTBI, INEKTPOIMTHURCKAS NUCCOLMAlMS, PEeaKLMH HOHHOIO
0o0MeHa, KaTanu3aTOp, XHUMHYECKOE paBHOBecHe, OOparuMble |



HeoOpaTUMBbIE peakUUM, OKHCIMUTEIbHO-BOCCTAHOBUTENBHBIC peaKkluHy,
OKHCIHTEIb, BOCCTAHOBHTEINB, OKHCIICHUE 1 BOCCTAHOBICHHNE, alllIOTPOIIHS,
aM(pOTepHOCTD, XHMHUYecKas CBsI3b (KoBasICHTHAS, HOHHAaH,
MeTaJsInuecKast), KpucTajyiuueckass peliéTka, KOppO3Hsi METaslloB,
CIMJIaBbl, CKOPOCTh XHMHUECKOW peakllMu, MpeienaprHo JonycThMas
koHuentpauus [ 1JIK Beiecrsa;

UIUTFOCTPUPOBATE B3aUMMOCBSI3b OCHOBHBIX XMMHMYECKUX [IOHATHH U
MPUMEHSTL 5T TIOHSTUSI ITPH ONMCAHMM BEUECTB U MX NPEeBpaLLEeHUH;
MCIONB30BaTh XMMHUYECKYI0 CUMBOIMKY ISl COCTaBiIcHHA (hopMy.I
BEIIIECTB M YPaBHECHNN XUMHUYCCKUX PEaKIA;

OIPCHCNATE BAJICHTHOCTD B CTEIICHD OKUCIICHHS XMMHYCCKHX 3ICMCHTOB B
COCAMHECHMSIX Pa3IMYHOTO COCTaBa, IIPUHAUICKHOCTh BEIIECTB K
ONpeneiéHHOMY KilacCy coefuHeHud no dopmynaM, BHJI XHMHYECKOH
cBA3M (KOBAaJEHTHAS, WOHHAs, MeTa/ylMuyeckas) B HEOpraHW4YecKuX
COCIMHEHHUAX, 3apsj HOHA [0 XUMHYECKOH (opmyne, xapakrep cpelbl B
BOIOHBIX pacTBOpaX HEOPraHWYECKUX COCAMHEHUH, TUIl KPHCTAUIMYECKOH
pPeéTKH KOHKPETHOIO BellecTRa;

packpeiBaTh cMbIca Ilepuoauueckoro 3axona Jl. M. Menjeneesa wu
JEMOHCTPHpOBAaThL €r0 TIOHMMAHHC: OMNMChIBATH M XapaKTEepU30BATh
tabnmuunyio dopmy Ilepuopnueckoll cHCTEMbl XHMHYECKHUX 3JIEMCHTOB:
pasiuMyarh MOHATHS «raaBHas noarpynna (A-rpynna)» U «Io0o4HAas
noarpynna (b-rpynna)», manbie W Oonbluue €pUO/ibl, COOTHOCHTH
0D03HAYEHNs, KOTOPble WMEIOTCS B TEPHOJIMYECKOr Tadiwue, ¢
YACTOBBIMM  XapakTePUCTHUKAMU  CTPOEHUS  aTOMOB  XUMHYECKUX
NeMeHTOB (COocTaB W 3apan  sapa, oOulee YHCIO 3JIeKTPOHOB H
pacrnpeleneHie WX T0 9JJEKTPOHHBIM  CJOSIM), OOBICHATH oblHe
3aKOHOMEPHOCTH B M3MEHEHMW CBOUCTB DJIEMEHTOB M MX COE/IMHEHUN B
npeenax Majiblx MepHOAOB U [NIABHLIX MOArPYyNN ¢ Y4ETOM CTPOSHMS UX
ATOMOB;

KIaCCU(PUIIMPOBATH XUMHUUECKHE 3JIEMEHTBI, HEOPraHU4EeCKHe BeILIeCTBa,
XUMHUYECKHe peakuuu ([0 YMCIly M COCTaBy YYacTBYIOIMX B PEAKLHH
BELUECTB, IO TEIUIOBOMY (P deKTy, Mo MU3MEHEHUIO CTelneHell OKUCIEHUs
XUMHUUECKHX 3JIEMEHTOB);

XapakTepuzoBath (OnMMcLIBaTh) o0iKMe K crneuuduuecKkue XUMHYECKUe
CBOMCTBA TNPOCTBIX MW CIOKHBIX BEILIECTB, [OATBEPXKAAs OIMNHUCAHHE
NpPUMEPAMH MOJEKYISIPHbIX M HOHHBIX YPABHEHHMH COOTBETCTBYHOLIUX
XUMUYECKUX PEaKinii;

COCTABIATE YPaBHEHHsA DJIEKTPOIMTHUYECKOH JAUCCOLMALMM  KHCIOT,
LIea049ei U CoNeH, NoNHbIe U COKpallléHHbIe YpaBHeHUsl peak Ui HOHHOIO



oOMena, ypasHeHUs peaxkuui, MOATBEPKIAFOIIMX CYLICCTBOBAHUE
PEHETHYCCKOH CBA3M MEXK/Y BEILECTBAMM PA3TUUHLIX KIIACCOR;
PACKPBIBATL  CYLIHOCTb  OKMCIIMTENbHO-BOCCTAHOBHTENBHEIX — PEaAKLIMi]
MTOCPEACTBOM COCTABICHHS JIICKTPOHHOTO GamaHca ITHX peaKLHii;
IIPOTHO3MPOBATH CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HX CTPOEHUS,
BOSMOXHOCTH TMPOTEKAaHWA XHMHYECKMX TPEBPALUCHAN B pa3IMYHbIX
YCJIOBUSIX;

BBLITHCIIATE OTHOCHTENBHYIO MONEKYTSAPHYIO U MOJIAPHYIO MACCEI BEILECTB,
MacCoByio OO XMMMYECKOTO 3J1eMeHTa 110 (GOopMyse COeaMHEHHs,
MacCoBylO0 JIOJIO BELIeCTBA B pacTBOPe, MPOBOJAUTL pacdéThl TIO
YPaBHCHHIO XHMHYECKOH PEaKLnu;

CoOMmonaTh  OpaBHIAa  MOAL3OBAHUS  XUMMHYECKOM MoCyaou W
TabOparopHBIM  O0DOPYNIOBAHMEM, a TaKKe npaBuila oOpaiieHus ¢
BELICCTBAMH B COOTBETCTBMM C MHCTPYKUMSAMMH MO BBITOJHEHHIO
JaDOPAaTOPHRIX XMMHYECKHX OIBITOB [0 TIONYYEHHID W COOMPAHHIO
ra3o00pasHbIX BEIIECTB (AMMHUAKa U YTICKHCITOTO raza);

NIPOBOIMTEL  peakilMu,  [OATBEPXKAAIOIIME  KAYCCTBEHHBIM  COCTAB
PasIUHBIX BEUIECTB! PACHO3HABATL OMBITHBIM IMYTEM XJIOPHUA-, OPOMHUI-,
nouull-, kapbonar-, docdar-, cuiukar-, cynbdar-, rUApPOKCHI-HOHBL,
KaTMOHbl aMMOHHMA M HMOHbI M3YY€HHBIX METAUIOB, MPUCYTCTRYIOUIHE B
BOJIHBIX PACTBOPAX HEOPraHUYECKHX BEIECTB;

IIPUMEHATH OCHOBHbIE OIlepalUl MbBICIHTENLHON JAeATeIbHOCTH — aHallk3
M CHUHTe3, CcpaBHeHHe, 0000uIeHNe, CUCTEMATU3ALMIO, BbLISBICHHE
NPUIMHHO-CICACTBSHHBIX CBA3EH — JUISl M3YYCHMS CBOKWCTB BeIECTB U
XMMHYECKUX PpEaKUMH, EeCTEeCTBEHHO-HAYYHbIE METO/Abl TMO3HAHUS —
HabmoieHne, H3MepeHne, MOJEIHpPOBaHHe, IKCIIEPUMEHT (pealbHbIi H
MBICJICHHBIN ).
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HOYPOYHOE IIJIAHUPOBAHHWE

8 KIIACC
KoaunuectBo uacon Ta IeRTPOHHBIE
Ta
Non/ T o @ ‘i nuppossIe
° 1/ eMa ypoka er DO AKTHYECK H3YYECHH _
¥p ¢ OHT Ma ILH p - HY ¥ 06pA3oBATEILHLIE
bI€ pador : Bl f
0 ¢ padorel ne paboT pecypest
| IMpenmer xumun. Posts XUMUH B JKH3HK | 59 58 butanorexa [TOK
venoBeka. Tena u BeuecTsa . https://m.edsoo.ru/d10d2 1 0c
bubruorexa [IOK
2 Honsitue 0 MeTOMaX NO3HAHUS B XUMHH 1 03.089 :
htipsi//im.edsoo.cu/Ff0d22 7¢
Ipaxruyeckas paGora Ne 1 «IIpasuina
3 padoThl B 1aBOPATOPHHE M [IPHEMET ! 06.09 bubnuotexa 1HOK
oOpailenns ¢ naboparopHsIM ) https:/m.edsoo.rw/f0d23de
000pyaoBaHHEM)
4 Yucteie BemecTna u emec. Crioco6br | e bubnuoreka 1{OK
pasjelleHus cyMeceit : https://medsooru/{T0d26¢a
10.09
[paxruyeckas pabora Ne 2 «Paznencane
5 & to i (Ha N_n 1 13.09 brommorexa LIOK
Meceit YMMEPE OYHUCTKH : : 2 _
; s P uv hitps:/m edsoo. ru/f0d28e8
MOBAPEHHOM COMK )»
butnnorexa 1{OK
6 ATOMBI H MOJIEKY/IbI 1 16.09 SR 1
htips://m.edsoo.ru/Td2abe
- XHMHYECKHE 3/1eMeHThHI, 3HaKu 1 T bubnmnorexa [TOK
(CHMBOTBI) XUMHUECKUX DIIEMEHTOB . https.//m.edsoo ru/ff0d2be8
g XUMHUYECCKHE 3JEMEHTEL. 3Haku 0 20.09 Bubmmorexa LIOK
(CMMBOJIBI) XUMHYECKHX DIICMEHTOB . hitps://m edsoo.rw/fd2bes
_!o [TpocThie u ciioxkHble BelecTBa 1 23.09 bubGnmortexa [LOK




hitpsd/m edsoo i/ M0d 2 abe

Bubnuorexa LIOK

10 ATOMHO-MOJIEKYIISIPDHOE VYEHHE 24.09 o i
s y hitps://m.edsoo. ru/f0d2d50
3aKoH MOCTOSHCTBA COCTARA BEILIECTB. ;
11 Xnvuueckas popMya. Banentnocrs 27.09 Bubmmorexa LIOK
1] Ha. e - T . , .
P https/im.edsoo.r/fl0d2eae
4TOMOB XMMHUYECKHX DIEMCHTOB
b OTHocHTEILHAS ATOMHAs Macea. 30.09 bubtmmorexa LHOK
Orrocurensuas MOJICKY/ISIpHas Macca . btips:'/m.edsoo re/10d323¢
3 OtHocuTebHAd aTOMHAS Macca. 01.10 bubmmorexa [JOK
2 ' - iy
OTHOCHTeIbHAS MOTeKYISpHAs Macea https://m edsoo.ru/ff)d323¢
14 MaccoBasi 107151 XHMHUECKOTO YIeMeHTA B 04.10 bubanorera [{OK
COeIUHCHUH . https://im edsoo.m/f0d350¢
5 MaccoBasi 70T XUMHUYECKOTO STeMeHTA B —— bubmnorexa LIOK
COEAUHEHNH . hitps://m.edsoo.ru/{f0d3 50¢
16 Konuectso semecrra. Mons. Monspras 08.10 bubimorexa [{OK
Macca . hitps://m.edsoo r/FIDA5230
17 DH3HYCCKHE W XUMHUYECKHE 5BICHMNS. 11.10 bubanoreka [{OK
Xumuueckas peakius . https:/m.edsco.ru/f0d3 7fa
8 llpusnaky 1 yemosus nporekanus 14.10 bubanorexa LIOK
XUMMHYCCKHX PeaKiiuii . https/m edsoo.ru/(f0d3ais
19 3aKOH COXpPAHEHHS MACCHI BEITIECTR. 15.10 buGnuorexa 1JOK
XUMPYECKHE YPABHCHHUS . https://m.edsoo. ru/fOA3bER
Beruucnenns konugectsa, Macesl
20 BELICCTBA MO YPABHCHUIM XUMHYECKH 18.10 A
Z ] 5 ’ L L1 X . | ; ;
= P https://m.edsoo.ru/ {5708
peaxkuui
Beruucnenna konnuectsa, Macenl _
bubaunorexa IHOK
21 BEILIECTBA MO YPABHCHUSAM XUMHYECKHX 21.10

peaKuui

hetps:/m.edsoo.ru/fOdS 708




BerauciieHus KomnuecTna, Macchl

22 58 bubnuorexa [JOK
2 BEIIECTRA [10 YPABHEHHUSM XHMHYECK . 2 ik
; ,.m ypa i e hitps://m.edsoo.ru/fdS 708
peakuui
Kiaccuhukams xuMudeckux peaxirmii 5
9 ¢ peakiy S5 budmoreka LJOK
2 COCOUHEHHUS, PASTIOKEHMS, 3aMe s, . Yo s
¥ (coenu P ' rleid hittps://m.edsoo.r/i10d3 134
0bmena)
Knaceupukanms xuMugeckux peakmii .
4 ey p 28.10 bubnumorexka 1HOK
coe U, pasiio S, 3aMeILEHH., . g =
(CoeanHenNA, PasioKeH s, 3aMeleHH hitps://m.edsoo w/TNd3 634
oOMena)
M. B. JlomonocoB — y4énpiii-
25 06 m% 28 10 butimoreka ITOK
sutuknoneucet. 060 eHn _ _ .
. = THSHK hitps:/m.edsoo.ru/10d40c4
CHUcTEMaTH3AMMS 3HAHK
%6 Konrtponsnas paGora Nel mo teme SR bubamnorexa LIOK
O . 0 d 4
«Beinectra u xuMHUyeckue peaKIu 1y hitps:/m edsoo.rw/f0d4290
Bo3nyx — emech razos. Cocras Bo3vxa.
. - Iy Yy n— bubaunoreka [[OK
1 =i By : . o g Y
B e S htps:/fm.edsoo. ru/fiDd448e
BemecTro. O30H
Du3nveckne # XUMHYECKHE CBOHCTRA
28 ( i bubmuorexa [IOK
2 caopona 5051 c _. ; _ i
RACHGPONA (POARiE Y ORRCHExs hitps:/invedsoo.r/fGd46 14
ropeuune). [lorgtue 06 okcumax
Duzuyeckue 0 XUMUUYECKHE CROMCTRA
29 1511 butmuoreka [JOK
> a K 8, m—._ o ' P am o )
xsomﬂuoh (peaxuuu oxrenery ttps://m edsooru/fd46 14
ropenwue). [lousitrue 06 oxcujiax
CriocoGkl mony4YeHHS KHCI0POIa B
30 p = P B bubnnorexa [JOK
naboparopu _ TEHHOCTH. : ® ==
ARROPUTOpAE. I HpONMETIIR O AT https://m.edsoo.ru/fi0d497a
ITpumMererne KUuCIopoIa
3 Crioco0rl mosyyeHms KHe10poaa B i bubnuorexa [IOK

TabopaTOpUM U IPOMBIILICHHOCTH.

https://m.edsoo.w/fld497a




[Tpumenenue kicnopona

—

Tenunosoit sddexr xumuueckoli peakimm,
MOHATHE O TEPMOXUMHYECKOM

butnuorexa 1JOK

32 22.11 ,
YPaBHCHHUH, 9K30- H IHA0TEPMUTECKHUX https:#medsoo.ru/{10d4790
peaxumsx
Tenaonolt sdext xumuueckol peaxuum.

3 NOHSITHE 0 TEPMOXHMHYECKOM 2511 bubnuorexa LIOK
YPaBHCHHH, 5K30- M 3HI0TEPMHUYSCKHX ' hitps:/m.edsoo ru/f0d4790
peaKLusx
Tonnuso (HediTs. yroas u meran).

34 3ar Emmm:nﬂwoﬁ&xm CrocoOk w_.o 26.11 ———_

P F54 ’ hitps:miedsoor/fddeda
OpeOTBpanIeHMs!
lpaxktaueckas paGota Ne 3 mo Teme
35 AAMoa YeHUE W Mom: aHHE KHCI0PO1a 29.11 SR
A 3 P M ' htps:fm.edsoo. i/ fd4ae
H3YUCHHUE €0 CBOMCTE

36 Bozxopos — anement u npoctoe 549 bubauoreka [IOK
BewecTB0. Haxoxnenne B mpupose ' https:/m.edsoo. rw/f0d4ddo

37 Du3HyecKre U XHMUUYECKHAE CBOHCTRA 03.13 bubmoreka IIOK
BoJopoaa. [TpumeneHue BogopoTa ’ hrtpsi/meedsoo.ru/A10d4ddi

18 Du3HYECKHE B XUMHUECKHE CBOCTBA 06.13 bubnwnotexa LIOK
Bozioposia. IpumMenerue Bogoposa . hps://m.edsoo.ru/f0d4ddo

bubnuorexa ITOK

39 IlousTre o kuea0TAX U COMsX 09.12 » 1 sy

https://m.edsoo.r/[10d30d2

40 Croco6r1 nomyyenus BO/I0POIA B — Butmrorexka LIOK
laboparopuu _ hitps://m.edsoo.ru/fd4ddo

Al Criocobb! nojtyuenns sozopoga B T, bubmoreka LIOK
naboparopun . htips://m.edsoo.ru/fi0d4ddo

42 [MpakTuueckas pabota Ne 4 1o teme 16.12 Butamorexa 1{OK




«lloyuenne u cobupanme BOJIOPOJIA, htips:/m.edsoo.n/fd4 142
H3YUYEHHE €10 CBOHCTE»
43 Moutstpasiii 0656M razos. 3akou i5.43 butnunorexa [TOK
i . b . o
AgBorazapo hitps://m.edsoo.ru/f0d542¢
a4 MoaspHblii 06B8M razor. 3akou 20.42 bubtnnorexa [IOK
_ ABorazpo . hitps://m.edsco rw/f0d542e
Beraucnenns o6séMa, KOIHYeCTRA 2
. bubnuorera ITOK
45 BCILECTBA TA34a 110 €ro H3BECTHOMY 2312 e
" https:/m edsoo, ru/ f0d55a0
KOJIHYECTBY BEIIECTBA Ml 0GBEMY
Beruncnenus o6séma, KoaHYecTRa
_ _ butimoteka [{OK
46 BELLECTRA rasa 110 €ro U3BECTHOMY 24.12 ,
B https://m.edsoo.ru/{f0d55a0
KOJIMYECTBY BEIUECTBA MK 0OBEMY
Boruncnenns 065EMOB ra30B mo
47 i i 971 bubmoiexa IIOK
ABHEHHIO PCAKIIHH Ha OCHOBE 3aKOH . _ S
P A i :m ¢ a https://muedsoo. r/H0dS 708
O0BEMHBIX OTHOLICHWH Ta308
Beiuncnenus o6sEMOB razos mo -
48 10,01 bubnnorexa [TOK
BHEHHIO PeaKilii Ha OCHOBE 3aKOHA ‘ i
e .. e __ " https:/m.edsoo.ru/0dS 708
00BEMHBIX OTHOHIEHHH TA30B
49 Quznyeckne ¥ XUMUUYECKHE CBONCTRA 1301 butnnorexa [[OK
BOJIBI ’ httpsm edsoo.ru/ff0d587a
50 Du3HIeCKHe B XHMHYECKHE CBOMCTRA L butnuorexa LIOK
BOJ1bI . htips/im.edsoo. /058 7a
51 CocTtan ocuosanuii. [TousTie 06 1701 bubmnotexa LIOK
HHIMKATOpax , hitps://m.edsoc.ru/ITDd59¢2
Bona xak pacrsopurens. HachuueHusie 1
5 P P ; M 20.01 bubanotera [[OK
HEHACBIIIEYHBIE PACTBOPLI. MaccoBas ; T
B P P https:/m.cdsoo.ru/fi0dSb4o
JIOJTS BEIIECTBA B PACTROPE
53 Boma kak pactsopuTens. HacsiueHunie u 21.01 bubnuoteka 1 JOK




HEHACBIICHHBIE paCTBOPLI. MaccoBas https://m.edsoo.ru/ [d3h40
J10JIs BCUICCTBA B PACTBOPE
[Tpakruueckas paGota Ne 5 mo Teme
54 «IIpuroToBiieHlEe PACTBOPOB ¢ o Bubmiorexa [IOK
OIpeAeEHHOH MaccoBOM Josiei . https://m.edsoo rw/ifldSeba
PacTBOPEHHOIO BEIECTRA»
55 Konrponsnas pabora N2 1o teme 59 bubmmoreka [JOK
«Kucnopoa. Bogopoa. Boga» . https:n.edsoo. ru/F0d6342
56 OKCHIBL: cocTaB, KnacCupUKALIU, - bubnuorexa JOK
HOMEHKJIATYpa . https:#/m edsoo.ru/ff0d664e
Iomyuenue u xumMu4ecKue CBOMCTRA
bubmortexa 11OK
57 KUCITIOTHBIX, OCHOBHEBIX H aM{(OTEPHEIX 31.01 ” ot _
hitps:/m.edsoo. ru/fiid664e
OKCHJIOB
[Monyuenue n XuMuUecKie ¢BOHCTRA :
58 KHC/IOTHEIX, OCHOBHBIX H aM()OTEPHbIX 03.02 Bty LA
’ p ; https://m.edsoo.rw/fi0d664e
OKCHIOB
Honyuenne u xumMmuyecKre cBOHCTBA a :
39 KHMCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX 04.02 atugTeri LIOK
; B . https://meedsoo ru/F0d664e
OKCH/IOB
60 Ocnosanns: coctas, KiaccubUKalus. s bubnuorexa LLJOK
HOMEHKIaTypa ) https://m.edsoo.ru/fd6 7ca
61 [onyuenue n xumMudeckue cBoifcTBa 10:02 bubnuoreka [[OK
OCHOBaHKH | httpsy/m.edsoo.ru/Id6 7ca
6 [lonyuenne 1 XumMHUecKue cBoifcTBa 11.03 bubruoreka ITOK
OCHOBAHMH . https://m.edsoo.ru/(f0d6 Tea
63 Kuecnorsr: cocras, knaccudukanys, . Bubmmorexa IJOK
HOMCHKJIATY pa . https://m.edsoo ru/ffd ee2
| 64 [losydeHue U XUMHYECKHE CBOMCTBA 17.02 butnuoreka LIOK




KHCII0T

hitps://m.edsoo. ru/ fldlee?

[TonyueHne u xHMHUYECKHE CROMCTBA

butnuortexa [JOK

63 18.02 _ i
KHCHOT https:/m.edsoo.ru/id e
66 Comu (cpennne): HOMEHKTATYpa, CrOCOGLI .00 butmoteka [TOK
TMOITYYEHMS, XUMHYECKHE CBOMCTRA ' https:/Im.edsoo.au/00ad94 74
67 Comu (cpeanue): HOMEHKTATY A, CIIOCOGHI Y.t bubnuorexa [TOK
TONy4eHHS, XHMHYECKHE CBOHCTBA hitps://m.edsoo.ru/00ad94 74
63 Coau (cpeanmne): HOMEHKIATYPA, CTOCOGHI 5 69 butmnotexa ITOK
MOJIYUCHHH, XAMHUYECKHE CBOHCTRA . hitps/fm.edsoo ru/00adb4 74
[Ipaxtuuecxas pabora Ne 6. Penrerne
69 IKCTIEPUMEHTAIBHBIX 2a1ay [10 TeMe 28.02 bubanorexa [[OK
«OCHOBHBIE KITACCHI HEOPraHHYECKHX https://m.edsoo.r/00ad9h e
COCAMHEHHIT
['eneTuueckas crsa3b MEXITY KiaccaMi Bubmorexa [IOK
70 v 03.03
HEOPIraHHYECKUX COeIMHEHUIT https:/m.edsor.ru/00ad9a30
7 ['eHeTHuecKasn CBA3BL MEXKAY KIIACCAMU 04.03 bubnnorexa IOK
HEOPraHHYECKUX COCAMHCHHUH . hitps:/m.edsoo.ru/00ad9a50
7 I'eHeTHueckas CBSI3b MEKILY KiIaccamu 07.03 buGaunotexa IJOK
HEOPraHUYECKUX COeMHEHUH . hitps://m.edsoo. r/D0ad9as0
bubanorexa [JOK
73 O6o0wienne u crcTemaTu3alus 3HaHIHA 10.03 o
htpsi//m.edsoo.ru/0ad9ch?
Konrpomsras pabora Ne3 1o teme Ffiniees TIOR
HOJIHO"
74 "OCHOBHBIE KIIACCH HEOPLrAHHUECKIX 11.03
o . 5 https://m.edsoo.ru/00ad9e 1a
COCAMHEHnH
ITepBoIe onbITKH Ki1acCHBHKAHH . .
d d butnuorexa ITOK
75 XUMHYICCKHX 21eMeHTOB. [TondaTHe 0 14.03

I'pynmax CXOoAHbIX 3JIEMEATOR

hittps:/m edsoo rw/00ad9tfa




Iepnomnyeckuii 3axon u ITeproamueckas

—

bubauorexa [JOK
76 CHCTEMA XHMUUECKHX 51eMeHTOR JI. U, 17.03 " _ -
M https:/m.edsoo.ry/00adas e
eHenecsa
llepuoauyecknit saxon u [Tepuommueckas .
p P bubtnnorexa [IOK
71 CHCTEMa XUMHYIECKHX 3IeMeHTOR J1, 1. 18.03 ; 2 5%
M hutps://m.edsoo.ru/00adas2c
eH/Ie/IeeBa
bubnnoreka LIOK
78 [lepuoALL, rPyITEL HOAIPYTINE! 21.03 _ .
BHEOAEL TRy » OAERY. hittps:/m.edsoo.rw/00adas 2e
79 Crpoenne aromos, COCTaB ATOMHBIX 24.03 bubanoreka [TOK
srep. Uszotone : hitps://m.edsoo ru/00ada342
Crpoenne 31eKTPOHHEIX 000/0ueK
P P 5 bubmorexa [[OK
80 aToMoB dmemeHTOB [leprouueckoii 01.04 y
LW M https://m.edsoo.rw/00adadhe
cucremsl JI. M. Menjiereena
Crpoenne 3neKTpOHHBIX 060/I10YeK
b P : bubaworera LIOK
81 aToMoB ssieMenToB [lepuoanueckoii 04.04 ;
Ry https://m.edsoo.ru/00adathe
cucreMmsl [, M. Menneneepa
XapaKTepHcTHKa XMMHUYECKOTO 3IeMenTa "
2 P G Butnuorexa [[OK
82 1Mo ero nojoxenno B [lepuoanueckoi 07.04 _ § 5
1LY M https://im.edsoo ru/00ada824
cucreme 1. Y. Meneneena
3nauenue IMeproauyeckoro 3akoua 11s
A3BUTHA HAYKH M IpakTuie, J. 1. bubnuorexa [JOK
83 # . P 08.04
Menjienees — yuénsiif, nemaror u hitps:/m.edsoo, ru/00ada96e
rPaxIaHH
DIEKTPOOTPHLIATEIEHOCTD ATOMOB
FoER " bubmoreka LIOK
84 XHMHYECKHX 31eMeHToB/ Beepoceniickas 11.04 : .
s hitpsy/fm.edsoo.ru/00adaab$ -
[poBepovnas pabora
bubmmorexa LHOK
85 Monnas xumudeckas cps3p 14.04 5

htips:/m.edsoo.ru/00adac34




36 Kopanentnas nonspaas xumuueckas 8 bubnnorexa [TOK
CBSI3b . hlips/m.edsoo.ru/O0adaahs
87 Kopanentnas nonspuas xuMmuyeckas T bubmorexa [TOK
CBA3L : https://in.edsoo.ru/00adaab8
28 Kosanentuas Henomsipuas xuMH9eckas 546 bubanorexa [JOK
CBSI3b " hitpsi/m.edsoo.ru/00adaah?
89 KopanenThast HenoJsipHas XuMuYecKas a0 butmuorexa [IOK
. CBA3D ; hitps://m edsoo.ru/00adaab?
buGmmorexa 1TOK
90 CTerneHs OKACIIEHHS 25.04 ; - g .
hltps/meedsoo.ru/00adae2 8
butnmuorexa [JOK
91 Crenenb okucIenus 28.04 _
https:y//m.edsoo.m/0badac2§
90 OKuCIHTEIIEHO-BOCCTAHOBHUTE ILHbIE - bubanorexa ITOK
peakLuu . https://m.edsoo.ru/00adb076
9 OKUCITHTEIbHO-BOCCTAHOBHTEIbH ble 02.05 bubnuoreka ITOK
peakuun ’ htips:#/m.edsoo.1u/00adb076
94 OKHCIHTE/IEHO-BOCCTAHOBHTE/IbHBIE . 0% bubnuorexa ITOK
peaxKuuu ' https://m edsoo.rw/00adb076
05 OKHCIHTEILHO-BOCCTAHOBATEIBHEIE 06.05 BuGimorexa [[OK
peaKLuK . https:#/m.edsoo.ruw/00adb0 76
budmaorexa 1{JOK
96 OKMCIUTETH M BOCCTAHOBHTEH 12.05 : _
hitps:/m.edsoo.ru/(0adb076
bubanoreka [TOK
97 OkucanTenn U BOCCTAHOBHTEMN 13.05 o 1 ;
https://m.edsoo.rw/B0adb(76
bubnnorera [TOK
98 OKuCINTENHM U BOCCTAHOBHTETH 16.05 _ —
hitps:/fm edsoo . ru/00adb076
99 Konurponbsaas paGora Ne4 mo teme T bubnumorexka [JOK

«Crpocrue atoMa. XPMHUecKas CBI3b»

htips:/fm.edsoo.ru/00adh4 86




Pesepsueiii ypok. O6o6uienue u bubanorexa [{OK

100 I 20.05 g .
CHUCTEMATH3ALMNS 3HAHK I https://m.edsoo.r/00adb3 3¢

101 Pesepauslii ypok. O600menne u | 53 05 butmmorexa [JOK
CUCTEeMaTH3alMs 3HAHU I . https://ntedsoo.ru/00ad9ch?
Peze it ypok. 0606 _ bubanoreka e

102 e3epBHbLL ypok. O6o6meHe 1 H 56 o n6n ka O]

CHCTEMAaTH3ALlHS 3HAHHH

https:#/m.edsoo.ru/Td6 1 es

OBLIEE KOJIMYECTBO YACOB 110
[IPOTPAMME

68




9 KJIACC

=

XUMHYECCKOH PeaKIyiy 1 MoJI0XKeHHe
XHMHYECKOTO PaBHOBECHS

Konuuecreo wacon n JIEKTPOHHBIE
aTa
Ne Konrtpoas | TMpaxrugec mHpossre
Tema ypora H3y4eH
w/m Beero HbIC Kue 00pazoBaTelbHbIC
Hu
padoTsl padorel pecypceel
[Mepuonnyeckuii 3axon. Tepuognueckas
P P Butanorexa [IOK
1 CHCTEMA XUMHUYECKHX 31ementor /1. U, 1 02.08 o ) 2
hiips:/m.edsoo.r/00adbs9¢
Menneneesa
3aKOHOMEPHOCTH B M3MCHEHHH CBOHCTR
) - Mx Sente . . I o508 bubmmoreka [TOK
XMMHYCCKHX JIEMEHTOR [IEPBbIX TPEX . ,
p P https://m.edsoo.ru/00adbého
NIEPHOI0B
" Kaacenduxauus n nomenknarypa H — bubmotexa [JOK
J . . o i s
HEOPraHHYECKHUX BEIECTR ittps:fm edsoo r/00adh7e2
4 Buasr xumudeckoit ¢psa3u u Tuib | B butsmorexa [1OK
KPHCTaNIMYCCKUX PENTETOK . https://m.edsoo.ru/00adbach
KonTponsras patora Nol no teme
5 «IloBTOpEeHUE U YrIyOIeHHE 3HAHMI 1 l 16.09
OCHOBHBIX Pa3/IeioB Kypea 8 kiaccay
6 Knaccudmranus xumudeckux peakuuii mo _ 1666 bubnuoreka 11OK
_ Pa3AUIHBEIM [IPH3HaKaM ' https:/im.edsoo.ru/00adbebo
[loHsATHE 0 CKOPOCTH XUMHUECKON peaKiu, :
p P bubnnorexa ITOK
Z TloHsTHE O rOMOTEHHBIX U FeTepOTeHHBIX 1 23.09 ,_ ;
httpsyim.edsoo.ru/00adbea
peaxumsix
[loHsTHE 0 XHMHYECKOM paBHOBECHH.
g OaKTOpBl, BAMAKOIIHKE HA CKOPOCTE | S Bubmoreka [JOK

hitps://m.edsoo.rw/00adc2 8¢




Oxucnuren BHO-BOCCTAHOBHTEJIbHBIS

bubnuoteka [TOK

«Ilonydenue CoISHON KHCTOTHY, H3yueHHe

30.09 - )
peakiiu htips://m.edsoo.ru/Q0adeade

10 Teopus aMekTPoOIMTHYECKOH AHCCONUATIMY. 63.10 bubmmorexa [1OK
Cunbibie u cnabpic 2IEKTPOTHTHI . hittps://m.edsoo. ru/00aded6 8

bubmmorexa [JOK

11 Honnsie ypasHenns peaxmuit 07.10

YP p https://m.edsoo.r/00add448
XUMH4ECKHE CBOHCTRA KHCIOT U OCHORAHHIA
12 CB eJCTaBNenni 06 10.10 butnorexa LIOK
2 B CBETE I1 TaB] ifo . 3
o i hitps:fmedsoo.re/00add 3dB
ANEKTPOJIHUTHYECKON JUCCOLHALIMN
XUMHYECKHE CBOMCTRA COJICH B CBETe 20,
13 IpeaCTaBiIeHHH 06 K YECKOH 14,10 bubmorexs LIOK
CTaBJIEHHH 00 3IeKTPOJIHTHYECKO : - .
el P https://m.edsoo, ru/00add8b2
JUCCOTHALIAN
o bubmmorexa LHOK

14 loustie o ruaponuze cosiei 17.10 :

AP hitps://m.edsoo ru/00add9d4
bubaunorexa [TOK

15 Obobiienue u cucTeMaTH3aLMs SHAHN 21.10 1 :

https:/m.edsoo. ru/00addd 1 2

16 llpakruueckas paGora Ne 1. «Pemenue T bubanorexa LJOK
AKCIEPHMEHTATLHBIX 34141 ’ hitps:/m.edsoo.ru/00addbfa
Kontpoasnas padora Ne2 1o teme

17 D mwﬁ UT . a 0 28.10 R
«Ii OJTATHYCCKAS QHUCCOTHAILI, : ;

e A SR hitps://m.edsoo.ru/00addect
XHUMHYECKHE PEaKIHH B pacTBopax»

18 OO01as XapakTepHCTHKA FaTOTe 0B, o7 A bubmiorera [JOK
XUMHIeCKHe CBOHCTBA HA IpHMepe XJiopa ' https://m.edsoo.ru/00add{e?
Xnoposomoposu. CoJisiHas KHemoTa, 4

19 P P N _ 9 Butmorexa ITOK
XUMHYECKHE CBOHCTBA, MONYUCHME, : :

& I hitps:#/m.edsoo.rw/00ade 1 04
pUMeHEHHE

20 Ipaxktuyeckas paGora No 2 1o reme ot bubanorera [[OK

httpsim.edsoo.ru/00ade 348




€€ CBOHCTBY

ﬁjoa‘vﬁoism AMMHPAaKa, H3YHEeHHE Ero

BBIMUCIEHTS 110 ypaBHEHUSIM XHMHYECKHX
21 CaKLIMi, € ozu U3 PCAreHTOB 18.11 SEAEELE
KLUH, ecmi oaus CAreHTOB JaH B ;
p 5 ; A P - httpsi/im.edsoo.ru/00aded88
H30BITKE
& Ob1was xapaxrepuctuka smeMentos VIA- 1.1 bubrnorexa LIOK
L I'pyILbI . https://im edsoo.ru/00adebda
AJLTOTPOTTHBIE MOIH(UKATIHE CEpEL
- I J_mxodwo eam . i 5 551 bubmorexa TTOK
23 KJIEHHE Cephl U €8 COeNUHEHHH B : : -
, p HH hitps./m edsoo.rw/00ade6da
pupone. XuMHUYECKHE CBOHCTBA Cepbl
24 CepoBonopoi, crpoense. Gpusuueckie u — bubnauorexa 1JOK
- XHMHYECKHE CBOHCTBA i https:/m.edsoo.ru/00ade802
Oxcuner cepet. Ceprag xuciiora,
; J butnuorexa 11OK
25 (puzmueckue 1 XUMHYECKHe CBOHCTBA, 02.12 i _ 5
https://m.edsoo ru/00adeal 8
[IpUMEHEH e
XUMHYECKHE PeaKLUK, TEKAITHE B OCHOBE
IIPOMBIIIIITEHHOTO CI10CO0a MonydeHus bubanoreka L{OK
26 Y 05.12
CCPHOM KHCTOThI, XHMUTECKOE 3arpsi3HEHHe hitps:/m.edsoo.ru/00adec8a
OKPYIKAIOMEH Cpeibl COCTMHEHHAMH CEPbI
27 Brrumcnenne maccoBoit A0mu BeIX01a 68,13 Bubmiorexa LHOK
- NPOAYKTA PEaKLMU . hitps://m.edsoo.ru/00adec8a
Obuas xapaktepucTaka smemMentos VA-
I'PYOTBL. A30T, paclipoCTpaHEHHE B Bbubmuoreka [{OK
28 R 12.12
[IpHPOE, PH3UUCCKUE H XUMUYCCKUE hitps:/im.edsoo.ru/D0adecatd
CBOHCTRA
29 AMMHAK, ero QH3NIECKHEe U XHMHUYECKIS 1649 bubnnoreka IIOK
CBOMCTBA, II0JyHeHHE | IIPUMEHEHHeE . hitps://m.edsoo.ru/00ad 004
30 IMpaxrugeckas padota No 3 1o Teme _ bubnuoreka [JOK
https:/m.edsoo.ru/00adf 1 80




CBOHCTBY
31 A30THas KHCI0Ta, eé (husryeckue u 23.12 butnuorexa ITOK
XHMHYECKHE CBOMCTBRA . https://m.cdsoe.ry/00adf306
Herionp3oBanne HUTPaToOB 1 colieif aMMons
1 B KaYeCTBE MUHEPATBbHBIX yA0OpEHH T, S bubanoreka [TOK
- XAMHYECKOe 3aTPS3HCHHE OKPYIKAIOMeE ) htips://im edsoo.ru/00adfs | §
CPe/bl COETHHEHUIMM a30Ta
Gocdop. Oxenn pocdopa (V) n docdopuas "
butnuoreka [[OK
33 KHCII0Ta, PHIHYSCKIE U XHMHYUECKIe 30.12 _ ) :
" https://miedsoo.ry/00ad(68a
CBOHCTBAE, TIONYyUEHUE
Hcnons3zosanne docharos B kauecrse '
N b bubaunorexa ITOK
34 MHHCPAIBHBIX y100peHuii. 3arpasnenune 09.01 ; _
= https:/m.edsoo.ru/Q0adfc20
IIPUPO/IHOH cpeiibl pocdaramu
35 YIIepoa, pactipoctpanenye B Ipupoe, a0 Bubmmorexa L{OK
(pusnuecKie M XHMHYECKHE CBOHCTRA . bitps:/im.edsoo ru00adfdYe
Oxeubl yraepona, ux dusuueckue u
36 XUMHYECKHE CBOHCTRA. DKOJOTHUYCCKHE 16,01 bubanorexa [TOK
™ . g i
MpodEMbI, CBA3AHHbIE C OKCHIOM YTTIepoa https://m edsoo.ru/Ofadfebe
(IV)
. bubnuorexa [TOK
37 Yronpuas Kucnora u eé conm 20.01 " 3 Pt
https:/m.edsoo /00420060
Ipaxraueckas pabora Ne 4 o Teme
P 3 BuGanorexa [[OK
38 losygenue yrnexuenoro rasa. 23.01 ‘ -
N hitps://m.edseo.rw/00ac27e
Kauectpennas peakius na xapGorar-uon
IlepBonavaiibHeIc IOHSTAS 06 :
39 0 Mimamnxx eliecTRax 27.01 Bubmuorexa LIOK
I'e X BE TBax Kak O . ;
P o htips://m.edsoo ru/00ael)S4e
COCIIMHEHMSIX YIilepoaa
40 Kpemuuii u ero coenarenus 30.01 bubmuorexa [IOK




https:/m edsoo.ru/00act 80

[IpakTiueckas pabota Ne 5. Pemnenue
IKCTIEPUMCHTAJIbHBIX 38149 110 TEME

bubimorexa [{JOK

41 03.02 _
«BakHeHIIue HEMETAUTET H HX hitpst/m.edsoo.rw/00aelbi2
COTMHEHUSI»

Kontponsuas pabora Ne3 mo teme
8 g bubmuoreka [TOK
42 «Baxueiilme HeMeTalnsl 0 ux 06.02 ; ,
hups/m.edsoo.ru/00astie | 8
COCHMHCH HsD»
OB1ias xapakTepUCTHRKA XUMHUECKHX
4 3JIEMCHTOB — MeTamnoB. Merasuinyeckas S5 65 bubnuoreka [IOK
CB:A3b M METAJTHYECKAs! KPUCTAILIAYeCKast : hups:/m.edsoo.ru/00ae163¢
pemértka. PuU3nYecKre CBOHCTBA METANIOR
XUMHYECKHE CBONWCTBA METAILIOB.
44 DIEKTPOXMMHYECKH it arn Ui 13.02 Butnrorega [IOK
JIEKTPOXUMHYECKH HalPsKeHU I . i _
3 e P htlps:/m.edsoo.ru/0ael 1 56
METAIOB
Obmue cnocobsl MoayYeHns METATIOB.
45 Cnuiasbl. Beraucienus no ypasHeHusM 17.02 bubanorexa [1OK
XHUMHYCCKUX peakiui, ecind OOHH U3 . hBitpsvimedsoo.rn/Gfae 156
PEareHTOB CONEPIKUT TIPUMECH
butnnoreka ITOK
46 IToudarre 0 Kopposun MeTaLIoB 20.02
PP https:/m.edsoo.ru/00ac1 278
bubmnorexa [JOK
47 €ITOYHBIE METATIIIB! 24.02 _ 5
o https://m.edsoo.ru/00aei4b2
bubmmoreka LIOK
48 OKCHIbI # TUAPOKCH BT HATPHS K KAJIUS 27.02
4 P " P httpsy/m.edsoo.ru/00ae14b2
49 Ilenouno3eMeNbHbIE METaLIbL — KANBITHH U 03.03 butsmorexa [JOK




hitps:/m.edsoow0as! mnwl_

MarHu
4 butnmnorexa [[OK
50 Baxrelitmue coeamnenns kajapLus 06.03 T 4 ; 3
hitps://m.edsoo.ru/i0ac] 568
51 Obobuenne w cHCTeMATH3ALMS 3HAHMI 10.03
- N —_ BuGnuorera IIOK
52 JKECTKOCTE BOJIBI M CIIOCOORT €8 YCTPaHEHHS 13.03 , 1 :
https:/fun.edsoo.ri/00ac 1 886
[IpakTuueckas paGora Ne 6 o Teme "
o " bubinorexa [TOK
33 AKéctroeTs Boabl H MeTOIRI ¢ 17.03 = , )
__ hips:/m edsoory/D0ae | acs
yCTpaHeHws
” bubnnorera [[OK
54 AJTIOMUHHE 20.03 3 { _ _
hitps:/im edsoo.ruw00ae i c6d
55 Amborepusie cBoHicTBa oKkcuaa H 55 butnuorexa ITIOK
i CHAPOKCH 1A : https://meedsoo.r/0ac 1 c64
Bu6nuorera [{OK
56 XKeneszo 27.03 g H )
hitps://m.edsoo.ru/G0ae | d&s
57 OKeupl. ruAPOKCHIIBT U COJIM AKeTe3a (I n 1,08 bubaunoreka [TOK
) acenesa (1) . https://im.edsoo,ry/(00ae35e6
58 Obobmenue U cucTeMaTH3aLMS 3HANHET 03.04
TMpaxTuueckas padota Ne 7. Pererne
" p bubnnorexa LIOK
59 IKCIEPHUMEHTATBHBIX 34034 110 TEMe 07.04 I ; g
s httpsi//muedsoo.ruB0ae3des
«BaxHeHLIMe METANB H HX COSNHHEHM
Beramcienust mo ypasHenusm xumugeckux
PEAKIUiL, €CIIM OJIWH M3 PEarcHTOB JaH B
bubnnorexa LJOK
60 H30BITKE MM COMEPYKHT IIPUMECH. 10.04

Beruucienns Maccoroit 10/ BeIX0a
MPOJYKTA PEAKIUH

attps:/inedsoo.ru/00ac 1 750

|




61 O6001IEHEE U CHCTeMATH3ALAS 3HAHI 1 14.04 14
Koutponsnas padora Ned o teme
62 PRIEERLER ~ 17.04
«BaxHel e MeTaniel U UX CoeMHeHHIY
63 Bemectsa n Mmatepuaribl B moBce HeBHOM H 104 bubaurotexa [JOK
J %
JKH3HU YelIOBeKa https://m.edsoo.r/00ae 3150
64 XHUMUYECKOE 321 PsI3HEHUE OKPYKAIOLICH . 4 bubmiorexa 1[OK
CpeaLl . https://in.edsoo.ru/00aed2 70
65 Posib XMMHE B peIeHnH 3K0N0rHYeCKIX I 52 0 bubmorexa [JOK
Ipodrem . hitps://m.edsoo.ru/00ae4270
66 Pesepsrerii ypok. O606mieHue 1 i 05.05 brbnuoreka [JOK
CUCTEMAaTH3ALMS 3HAHMI . https://m.edsoo.r/00ae0d0a
67 PesepsHbiii ypok. O6061menne 1 ~ AGOE bubmuotexa 1TOK
crcTeMaTU3AUMS 3HANHI . hitps://m.edsoo.rw/00adb3 3¢
68 Pesepasiit ypok. O6o6menue u | 15.05 BuGmortexa LIOK
CHCTeMAaTH3anus 3HaHuil ) hitps://m.edsoo.ru/00ad9ch
OBIIEE KOJMYECTBO YACOR 110 68
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