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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma 1no XMMHH COCTaBJIeHA Ha OCHOBE (pe/iepabHOM MPOrpaMMbl O
XUMHH Ha YypPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, KOTOpas COCTaBlieHA HAa OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmiero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHUEMIUU MpPErnoAaBaHusl y4eOHOro mnpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, oO0med cTpaterud oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrO NpEAMETa, YCTaHABIHUBACT
o0s3aTeNnbHOE MPEIMETHOE COJepKaHUe, MpelycMaTpuBaeT paclpe/esieHne ero mo Kiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM IIporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYIO0 IIOCIEeI0BaTEIbHOCTh
U3YyUYCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JTOTUKU y4eOHOTO
mpolecca, BO3PACTHBIX 0COOCHHOCTEH 00ydaroluXcs, OonpeAesieT BO3MOXKHOCTU MpeAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTesIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus, a TaKKe TPeOOBaHUI K pe3yibTaTaM 00y4eHHUS] XUMUU
Ha YpOBHE LieJeil u3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB yu€OHO-IIO3HABATEIbHOMN
JESTENIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM A1 (POpMHPOBAHUS MUPOBO33pEHUsS 00y4arolerocs, ero
MPEJICTABICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMUPYEMbIE XUMUEH
IIPEJICTaBJICHUS O B3aUMOINPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U IKOJIOTUYECKON 0€30acHOCTH, MPOOIIeM 3JpaBOOXPAHCHUSI.

N3yuenue xumuu:

CIOCOOCTBYET peaju3allii BO3MOXXHOCTEH JJIsi caMOopa3BUTHS W (OpPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOI TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHMH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccHuoHaIbHOMN 1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO--HAyYHON TPAaMOTHOCTH 00YyYaIOIIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIQJ] B DKOJOTHYECKOE OOpa3oBaHME
o0yJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU 00ecredyMBaroTCsl CHEIU(PUKON colep:KaHus
y4eOHOro TmpeaMeTa, KOTOPBIM SBISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOM HAyKW XMMUU Ha OMPEJEIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUH, OCHOB HEOPraHUYECKOH XUMHUU U
HEKOTOPBIX OTAENIBHBIX 3HAYMMBIX MIOHATUI OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTPaMMbI MO0 XMMHUU C(OPMHUPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CHUCTEMBI NMOHATHM O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBbI TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX MPEICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;



— YYEHHSI O CTPOCHHUH aToMa U XUMUYECKOHN CBSI3H;

— MPEACTaBICHUH 00 ANEKTPOIUTUIECKOI TUCCOIIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
[EHHOCTHOTO OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METO/IaM [M03HaHus B Hayke. M3yueHne Xxumuu
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUNM H3 pPaHEEe M3YUYCHHBIX YUYEOHBIX IIPEIMETOB:
«Oxkpyxaronmii Mup», «buosnorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yueHn XUMUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKON HAyKH KaK
00J1acTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKOM JESTEIbHOCTH YeJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJIBTYpHL. 3ajaya yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIMIEHMI MHPOBO33PEHYECKOT0 XapakTepa, s3blKa HAyKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU U3YYEHUU BEUIECTB M XUMUYECKUX PEaKIuil, B
GbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATENIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
[I03HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUHU MPaBUJI 0€30I1aCHOIO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[lpy M3yd4eHWM XMMHUU Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS BaXKHOE 3HAYCHUE
MpUOOpPEH TaKKe LeH, KaK:

— (popMupoBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPUHATUIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

—HANpaBIEHHOCTh OOYYEeHHS Ha CHUCTEeMAaTHYecKoe MpUOOIIeHHe O0yJarommxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(GOpMHUPYIOLUM MOTHBAIIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUE€HUE JJIs1 PA3IMYHBIX BUAOB JI€ATEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHHWBATh SIBIEHUS OKPYXKAIOIIErO0 MHUpA, MCIONb3Yys 3HAHUS U
OMbIT, TOJYYEHHbIE IPU H3YYEHUH XUMHUHU, TMPUMEHATh MX MpPU pElIeHUH MpoldieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,

— (popMupoBaHue y 00yJaromuxcs T'yMaHUCTUUECKUX OTHOUIEHUH, MOHUMaHUsI IEHHOCTH
XUMHUYECKMX 3HaHUM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYZAOBOM JEATENBHOCTH B LENSIX COXPAHEHMSI CBOETO 370POBbS U OKpPYXKAroIleW NPHUPOIHOU
Cpelibl;

—pa3BUTHE MOTHBAIIUU K 00yYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHIO
Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHEeHIero ooyyeHusl.

OO1ee 4nCiIO 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOT'O OOILEro
obpazoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 vaca B HefeN0), B 9 kimacce — 68
qacoB (2 yaca B HEZIEII0).



COJAEP/KAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUK B KU3HU 4Ye€lIOBEKa. XHMMHUS B CUCTEME Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BeElIECTB. ArperatHoe coctossHue BemiecTB. llonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BemniecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.
[IpocTbie u cioXkHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qpopmyrna. BaneHTHOCTP aTOMOB XMMHYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAsA aTOMHasg Macca. OTHOCHUTENIbHASL MOJIEKYJ I pHAs
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBs3b KOJIMYECTBA, Macchl U
YHClia CTPYKTYPHBIX €IUHUIL BeecTBa. Pacuérel mo ¢hopMyniaM XUMHUYECKUX COSAMHCHU.

®u3nueckue M XMMHUUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKUA. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCcKrue ypaBHeHuUs. Kinaccupukanus XMMUYECKUX PEaKIuid
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHU, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuu U mpuéMaMu
oOpateHust ¢ 1abOpPaTOpPHBIM O0OpPYIOBAaHWUEM, M3yYCHHE U ONMHCAaHWE (U3UUYCCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHHnEe BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTYIIKE, KATIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KHCIIOTOMN) SIBIICHUH, HaOII0IeHNE
W ONKCAaHWE TIPU3HAKOB MIPOTEKAHUS XUMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWu, B3auMoOCHcTBUE Keie3a ¢ pactBopom conu Menu (II), usydenume crocoOoB
pa3iesieHusT CMeceil: ¢ MOMOIIbI0 MarHurta, (GUIbTPOBaHHE, BbINApUBAHUE, JUCTUILIALIUA,
xpomaTtorpadusi, TMpPOBENEHWE OYUCTKA IMOBAPECHHON COJHM, HAONIOJCHUE W ONKCAHHC
pEe3yNbTaTOB TMPOBEIAECHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUs MAacCChl, CO3JaHuE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M TPOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (peaKluy TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJIydeHUs KUCIOpoJa B Jlaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoge. O30H — aljaoTporHas MOAM(PUKAIUS
KHUCJIOpOJa.

TermnoBoit >(}exT XuUMHYECKONW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakiuu. TOIMIMBO: yroib W MeTaH. 3arps3HEHHE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pymieHue 030HOBOTO CIOS.

Bomopon — »snmemeHT W mpocTroe BemecTBO. HaxokaeHue BoIOpoja B MPHUPOJE,
busznyecKre 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

MoutsipabIii 00bEM Ta30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnyeckue cBorMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBOopuMOCTh BemecTB B Boje. MaccoBas [OJsl BEIIECTBa B
pacTBope. XUMHUECKUE CBOMCTBa BOoAbl. OcHOBaHMs. Poiab pacTBOpOB B MPUPOJAE U B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOA. OxpaHa W OYHCTKA
MPUPOTHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuael. Krnaccudukamus OKCHIOB:
coneoOpa3ymolne (OCHOBHBIE, KUCIOTHEIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHkmarypa
OoKcHI0B. U3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCumIoB.



OcHoBanmsi. Knaccudukaruss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @undeckue U XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckrue U XMMUYECKUE cBoWcTBa cosied. [lomydenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPIraHUYECKUX COECITMHEHUM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJEp)KaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHEe, COOMpaHue,
pacno3HaBaHUE W HU3yYEHHUE CBOMCTB KHCIIOPOJa, HAOIIOJEHUE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U IMpEKpallleHus TOpeHus (moxapa), 0O3HaKOMIIEHUE C
oOpa3lilaMd OKCHIOB M OINHUCAHWE WX CBOMCTB, TOJy4YeHHE, COOMpaHUE, pacro3HABAHUE U
HM3y4eHUEe CBOWMCTB Bojaoponaa (TopeHue), B3auMozeicTBue Boaopoma ¢ okcugom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOICHIE 00Opa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAacTBOPEHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHWYECKUX BEHIECTB PA3IMYHBIX KJIACCOB,
HAOJI0/ICHUE W3MEHEHUS OKpacCKH WHAMKATOPOB B PACTBOpAx KHCIOT U WIEJIOYEH, M3ydyeHHE
B3aumojeiicTBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpalu3aluH, IOJIyYEeHHE HEpPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO
MeTaJljla JPYTUM U3 pacTBOPA COJIM, PELIEHUE SIKCIIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «BaxxkHeinmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBrle TOMBITKA KIACCU(PUKALMUKA XUMHUECKUX dieMeHToB. [loHsTHe O rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Tas3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCU/IBL.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX »diemMeHToB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas ¢opmbel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3ortombl. Onexktponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX 31eMeHToB [leproauueckoil cCHCTeMbI
H. W. MenneneeBa. XapakTepUCTUKAa XHMHYECKOrO JJIEMEHTa II0 €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u Ileprognveckoil CHCTEMBl XUMHUYECKUX DJIEMEHTOB
JUIsl pa3BUTHS HayKU U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanentnas (nmonsipHas " HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHbIE  peakuuu. [Iporecchr
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3yYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETaNIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOMIUX TTPUMEPHI
OKHUCJIUTEITFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOpEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Mesrwcnpeomemnnie ceasu



Peanu3zanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMMH B 8 Kjacce OCYLIECTBIISETCS
yepe3 MHCMOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U TOHSATHI,
ABJIAIOLIMXCSI CHCTEMHBIMHU JUISI OTAEIBHBIX IPEIMETOB ECTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01mure ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHbIH (PAaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHanu3,  CHHTE3,  Kiaccu(ukauus,  MEpUOAUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZoOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUN 3apsl, BELIECTBO, Tel0, 00BEM, arperaTHOe
COCTOSIHUE BEUIECTBA, a3, (PM3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaAIbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
MCKOIIa€MbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKusi

[lepuonnueckuii 3akoH. Ilepmoanueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KaJIbLUS M HUX COCAUHEHUH B COOTBETCTBUHU C
MI0JIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BeleCTBa: BHUAbl XUMUYECKOH CBA3U. THUMBl KPUCTAIIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUNIMYECKOW PEIETKHM M BHUJA XUMHUYECKOH
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKHX COEIMHEHHH, T'e€HEeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX pPeakuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, MO TeIIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTauuszaTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTne o cxopoctu Xxumuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBeCHH. DakTOpbl, BIMSIOIIME HAa CKOPOCTh
XUMHYECKON peaKIMU U TOJ0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH, 3JEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAHOBUTENIBbHON peakiuu. COCTaBlI€HHE YPABHEHMH OKHCIUTENbHO--BOCCTAHOBUTEIbHBIX
peakumii ¢ UCIIOJIb30BaHUEM METO/1a SJIEKTPOHHOTO OaslaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHbI,
QHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIIEKTPOIUTHI.

Peakiun moHHoro o6meHa. YcClOBHs NPOTEKaHUS peakiMii HOHHOrO OOMeHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
IpeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccoluanuu. KadyecTBEeHHbIE peaklUd Ha HOHBI
[TonsiTHEe 0 rUIpONIHN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIEeCTB —
METAJIOB M HeMeTawioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HATpUA),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, UCCIEI0BaHUE JIEKTPOIIPOBOJHOCTUH PACTBOPOB BEIIECTB, IMpoIecca AMCCOLMALUN
KHUCJIOT, Ieio4Yed W cojeil (BO3MOYKHO HCIIOJIb30BAHME BHUEO MAaTepUalioB), IMPOBEICHUE
OTBITOB, WIITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajaka, BblAelieHWe ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPa3I0oKEHUs, COSAUHEHUS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IIOMOILIBIO Kavye€CTBEHHBIX PEAKIUM Ha HOHBL,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl 1 MX COeJUHEHUA

OOmast xapaktepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHBIE
crenieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C MeETaulaMH, HEMETallaMu,
menoyamu).  Xsoposopopoa. ConsiHasg  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJIopa U XJIOPOBOAOPO/ia Ha OPraHU3M uelloBeka. BaykHelme Xiaopu bl
Y X HaXO0XJECHUE B IPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (pu3MUecKHe CBOMCTBA MPOCTBIX BELIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOMCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIOTa, PU3NYECKHEe U XUMHUYECKHE CBOICTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCJIOT M creuuduyueckue). XUMHUYECKUE pPeakluy,
JeKallue B OCHOBE MHPOMBIIIICHHOTO croco0a IMoiydeHUsl cepHOi KucioThl. [lpumeHenue
cepHOi KucinoTsl. CoaM CepHOM KHCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CoeIMHEHUM B MpUpoae. XHUMHUECKOE 3arpsi3HEHUE OKpY’Karollel cpenbl
COEMHEHUSIMHU Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEOTBPALLCHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHEHHWE B NpUpoie, (QHU3UYECKUe u
XUMHYecKkHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoJlydeHue u npuMeneHue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ IOJydeHHE,
duznUeckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTABUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHue HUTPATOB U COJEH aMMOHHUS B KauyecTBe MHUHEpAJIbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIOIIed cpeabl COSAMHEHUSIMU a30Ta (KUCIIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, puznueckne u xumudeckue cpoiicrBa. Okcup docdopa (V) u pocdopHas kuciora,
¢u3nueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOpPEHU.

OOmast xapakrepuctuka 31aeMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTpPOEHHUsS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS. YTJEepo/l, aJUIOTPOIIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoje, pusnueckue 1 XuMH4eckue cBoiictBa. Ancop6ouus. Kpyropoport yrieposaa B mpupoJe.
Oxkcuapl yriaeposaa, ux pU3NYecKue U XUMHUUECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJy4eHHEe U NMPUMEHEHHEe. DKOJIOTHYecKue MpoOeMbl, cBsI3aHHbIe ¢ oKkcuaoM yriaepoaa (IV),
TUIOTE3a TI100aIbHOTO TMOTEIUIEHHUs KJIMMaTra, MapHUKOBBIM 3(dekT. YronbHas KucioTa U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWe M mnpumeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEHIECTBaX KaK O COEIUHEHHSX yriepoja
(MeTaH, 3TaH, JTWJIEH, AaleTWUJIeH, ATaHOJ, IJMIEPHH, YKCyCHas Kkuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOJAOPOAOB (Yroib, MPUPOJIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadOoTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHsATHE O OHOIOTHYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B JKM3HU 4YelOoBeKa. MarepualbHOE €IHUHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COCIUHEHHM.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE M IPUMEHEHHUE.
CoenuHenus kpemHuss B mnpupone. OOmme mnpenacraBneHust o6 oxcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIUKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue



CTPOUTENIbHbIE MaTepHalbl: KepaMUKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoGrembl
0€30MacHOro UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii Ixcnepumenm:

U3ydeHrue oOpaslloB HEOPraHUYECKUX BEIECTB, CBOIMCTB COJISTHOM KHCJIOTHI, MPOBEACHUE
KAueCTBCHHBIX PEAKIUI Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NUeCKue U XUMUYECKHE CBONCTBA TaJlor€HOB M MX COEJUHEHUUN (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHANIOB), HAOMIOJeHHEe Tmporecca OOyrauBaHUSL —caxapa TOJ  JICHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYeHHE XUMUYECKUX CBOMCTB pa30aBiICHHON CEPHOMN
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAOIOJIEHUE NpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COeIUHEHUN
(BO3MOKHO MCIIOJIb30BaHKUE BUICOMATEPHAIIOB), 00pa3liaMu a30THHIX U POCHOPHBIX YA0OpEHMIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHUaKa, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HOH aMMOHUsA U Qocdar-uOH MU U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENEH KPUCTALIMYECKUX PEHIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTA3a, MMOJIyYeHHEe, COOMpaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3aJay Mo Teme «BaxHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M UX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DOJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBsI3b M METAJUIMYECKas KpHUCTAILIMYECKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTaioB. PU3MUEeCKMe U XUMUYECKHE
cBoiicTBa MetayioB. OO1Me crnocoObl Mony4eHusi MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIiaBsl (CTallb, YYT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIBL: TIOJIOKEHUE B [leproanueckoil cucreMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXJEHHE B Mpupoje. OPu3nueckue U XUMHYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KalbLUW: noJiokeHue B Ilepuoamueckoit
cucreme xumudeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaxOXICHUE B
npupoje. Pu3nueckue U XUMMUYECKUE CBOMCTBA MAarHUs M Kaiblus. BaxkHelnme coeanHeHUs
KaJbpIus (OKCUJ, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenpeneeBa, CTpO€HHE aToMa, HaxoXJIeHue B npupojae. Ousndyeckue U XUMUIECKHE CBOWCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMHUYECKHX a3nemeHToB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJaeHHE B npupoae. dusznyueckre U XUMHUUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) m sxenesa (III), ux cocra, cBoiicTBa U
MOJIyYEeHHE.

Xumuueckuil Ixcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMHU,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJIB30BAaHHE BUICOMATEPHAIIOB),
O0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KalbIUsl U HATPUS C BOJIOW (BO3MOXKHO MCIOJIB30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, TpoIlecca TOPEHHUS XKeile3a B



KHACIOpoAe  (BO3MOXHO  HCIOJB30BAHME  BUAECOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJblus, ATIOMUHUS, LIMHKa, kene3a (II) u sxenesa
(IID), meau (II), HaOnroIEHUE W OMKCAHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHN MOHAMH HATpU,
KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH]IA LIMHKA, PELIEHHE SKCIEPUMEHTAIBHBIX 3aa4 110
TeMe «BaxkHelre MeTauibl U UX COSTUHEHUSY.

XHuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuanbl B MOBCEJHEBHOM JKHU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomlp mpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XHMHYECKOE 3arpsA3HEHHE OKpPYKAIoIEel cpepbl (MpeenabHas JOoMyCcTUMasi KOHLIEHTpaLus
BemecTs, ganee — [1/1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, TOJIMMEPHBIC MAaTEPUAIIbI).

Mesxcnpeomemmnuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3y4YEHUU XUMHUHU B 9 Kilacce OCyIIEeCTBISETCS
Yyepe3 HCHOJb30BAaHME KaK OOIMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK MW TOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTe3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KilacCH(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

Ousuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJA, HU30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIGKTPUYECKUI 3apsl, I[POBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAJUIMYECKAsi pPEMmETKa, CIUIAaBbl, (PU3UYECKHUE BEIHMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3 11, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKocHUCTeMa, MHHEpAJIbHBIE YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpANIbl, TOPHBIE TIOPOJBI, TOJE3HbBIE
HCKOIIa€MBbl€, TOIUIMBO, BOIHBIE PECYPCHI.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS TMPOTPaMMBl OCHOBHOTO o00IIero oOpa3oBaHuUs
JIOCTUTAOTCS B XOZIe 00Y4YEHUsI XMMUHU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOMN 1€ATEIILHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJBTYPHBIMM U JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IPAaBUIAMU M HOpPMAaMM HOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yUYarOIUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OPMEHTALMi M PACIIMPEHHUE OIBITA ACATEILHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH!

1)naTpuoTHYeCKOro BOCIIMTAHUSA:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIeINI0, NOHUMAaHMs 3HA4YeHHUs XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOro OOILIEeCTBa,
CIOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUeil 0 MepeaoBhIX TOCTHIKCHUSX U OTKPBITHIX
MHUpPOBOW M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHCTBE
MHpa 1 00IIeCTBa;

2)rpaskIaHCKOr0 BOCTIUTAHUS:

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M IPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 00I11eCTBEHHO IIOJIE3HOH,
y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKONM U JPYruX BUIAX JAEATEIbHOCTH, TI'OTOBHOCTU K
pa3sHOOOpa3HON COBMECTHOH J1€ATEIbHOCTH IPH BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIITOJIHEHUH XHMHUYECKUX SKCIEPUMEHTOB, CO3JaHUM YUYEOHBIX IIPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aHMMOIIOMOILM B Ipolecce 3TOH y4eOHOW AesTelnbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHUWE M IOCTYNKH CBOMX TOBapHIlEd C MO3ULIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCJIEICTBUI OCTYIIKOB;

3)11eHHOCTH HAYYHOTI'O IO3HAHUS:

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BEIIECTBE UM  XMUMHMYECKOM  PEaKIuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAYKM M COCTaBISIOLIME OCHOBY JUIS
NOHUMaHMUS  CYIIHOCTH HAay4yHOM KapTHMHBI MHpa, NPEACTaBIeHHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOJABI, B3aUMOCBA3SX YEJIOBEKA C MPUPOJHONW Cpenoil, o ponu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAIlpaBIICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUI MO XHMHH,
HEoOXoauMBble Ul OOBSCHEHMsS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHON PadOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTH;

UHTEepec K OOYyYEHMIO M TO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHuI0, POEKTHOM U MCCIIEA0BATENbCKON JIEATENbHOCTH, K OCOZHAHHOMY BBIOOpY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4)(popMuUpOBaHUS KYJBTYPbI 310POBbA:

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3[I0POBBIO,
YCTAaHOBKM Ha 3/0pOBbIi 00pa3 >KM3HM, OCO3HAHHE MOCIEACTBUM U HENPUITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBwyl 0€30MaCHOCTU MpH OOpallleHMH ¢ XMMHMYECKHMH BeleCTBaMH B OBITY U peallbHOMN
KU3HU;

5)Tpy10BOro BOCIIUTAHMS:

UHTEpeC K MPAKTUYECKOMY U3YUYEHUIO MpodeccHii U Tpyaa pa3IuyHOro poja, yBaKEeHHE K
TpyAy M pe3yibTaTaM TPYJIOBOW [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MPUMEHEHUs
OPEIMETHBIX 3HAaHWA 10 XWMHHM, OCO3HAaHHBIH BBIOOP HMHIMBUAYAJIBHOW TPaeKTOPUHU



MPOJODKCHHUST 00pa3oBaHUsl C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,

OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENTHON MpOo(eCcCHOHAILHON NEATeTbHOCTH U

pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;
6)3K0J10THYeCKOro BOCIIMTAHUA:

9KOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpaBUil O€30MacHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YYECHUH XUMHH, IS PelleHus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH PUPOJHON CPENOH, JUIsl IOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJ0B XMMUU, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbLHON MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampenMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE ISl (POPMHUPOBAHUS
MHPOBO33pEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINII, TUIOTE3a, (PaKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaIMeTax | IMO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAyYyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE Yy4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIC,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIe 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTenbHbIE YHUBeEPCAJIbHbIE YUeOHbIEe 1eiCTBUS

Bba3zoBble Jioruyeckue eiicTBUS:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHI:
pacKpblBaTh CMBICI XMUMHYECKHUX TMOHSATHHA (BBIACNATh MX XapakTEpHbIE IPU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSMH), UCIIOIb30BATh MOHATUS JJIsi OOBSICHEHUS
OTIICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCU(PUKAIUU
XUMUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUUMHHO-CIIEJCTBEHHBIE CBSI3H
MEXy 00BEKTaMH U3YyU€HHUsl, CTPOUTH JIOTUYECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
10 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yYMEHHE MPUMEHITHh B Mpollecce MO3HAHMS MOHATHS (MPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUHU, IMPEOOPa3OBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CHMBOI 3JIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Y4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4ETOM O3TUX MOJENbHBIX MPEJICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKHX PEaKIIMii, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
MPOTUBOPEYHS B U3YyUAEMBIX MPOIECCaX U SIBJICHUSIX.

Ba3oBble uccienoBareibCKue AeiCTBUSA:

YMEHHE HCIOJb30BaTh IMOCTABICHHBIE BOMPOCH B KAaueCTBE WHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 3a X0JIOM IPOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O POelaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HHPOPMAIIMIO PA3TUIHBIX BHIOB
1 HOopM IIPECTABICHHUS, TTONYYaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIspHAS TUTEpaTypa



XUMHUYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aMPOCHI PU OUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJISl BBIIOJHEHUS yYEOHBIX M MO3HABATEIBHBIX 33724
OTpeNeIEHHOr0 TUMa, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BaHUS PAa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMYy MpencTaBICHUS
UHPOPMALIMKM U WILUTFOCTPHPOBATH pEIIacMble 3aJIa4d HECIOXHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduk U ©X KOMOUHALIUSAMUY;

YMEHHUE WCIOJIBb30BaTh W AHAIU3UPOBATh B MpoIlecce y4EOHOW M HCCIEI0BATENbCKON
NEeSITeIbHOCTH HH(POPMAIIHMIO O BIUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOT0 XO35HCTBA U TPAHCIOPTa
Ha COCTOSTHHE OKPY’KAIOUIeH MTPUPOTHON CPEJIbI.

KoMMyHUKAaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

YMEHUSl 3agaBaTh BONPOCH (B Xoje auanora u (WIM) AUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBIIOJHEHUS
NPEIOKEHHOM 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U TNHCHhMEHHBIX TEKCTaX; JeJIaTh MPE3CHTAINI0 PE3YJIbTATOB BBIMOJHEHUS XHUMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIHHON U
UCCIICIOBATEIBCKON JICATEIILHOCTU TPU PEIICHUH BO3HUKAIOIIMX IMPOOJIEM Ha OCHOBE y4éra
OOIIMX WHTEPECOB W COTJACOBaHMs NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONIPECICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTHUe).

PeryasiTuBHBbIe yHHBepcaJIbHbIe Y4eOHbIE TeliCTBHUA:

YMEHHUE CaMOCTOSITENIFHO OMPEACIATh eI NeSTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh M TIPU HEOOXOJAUMOCTH KOPPEKTHUPOBATh CBOK JICATEILHOCTh, BBIOMPATh
HauOosnee HS(PQeKTUBHbIE CHOCOOBI pemleHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM JITOPUTM JEHCTBUHA NpuU
BBHIITOJIHEHUH 33J1aHUH C y4ETOM TMOJNyYeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/IaraéMble B YCIIOBUH 3a/IaHUIA.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pE3YJITATOB IO OCBOCHHUIO O0S3aTEIEHOTO COJNEPIKAHHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHONW pabouell MporpamMMmol, BBIJIENAIOT: OCBOEHHBIE
0o0yJaromuMuUCsl Hay4YHbIE 3HAHUS, YMEHUS H CIOCOOBI JEHCTBHA, CIEHU(PHUECKUE IS
OpeaMETHON 00sacT «XUMUS», BUIBl JEATEILHOCTH MO IOJTYYE€HHIO HOBOTO 3HAHHUS, €ro
WUHTEPIpPETAINH, TPEOOPA30BAHMIO U TIPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIe pe3ysbTaThl Ha Ga30BOM YPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHUN:
PaCKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHI: aToM, MOJIEKYJIa, XUMHUYECKUN IJIEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO, CMeCh (OAHOPOAHAS U HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHTENIbHASI aTOMHAs M MOJIEKYJSpHAas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAs
Macca, MaccoBas J0Js XUMHUYECKOTO JJIEMEHTa B COCIMHEHHM, MOJSIPHBIA OO0BEM, OKCHI,
KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPHIIATEIIEHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peakuus, Ki1acCU(pUKAIMg pPEeaKLUUi: peakly COCIHHEHUS, PEaKIMU Pa3JIOKEHUS, pPEaKIUH
3aMeIIeHus], peaknd 0OMeHa, 9K30- M SHIOTEPMUYECKHE PEaKIINH, TEIUIOBOH d(h(deKT peakimm,
PO aToMa, JIEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTallb, paJuyc aToMa, XMMHUYeCKas CBS3b,
MOJISIpHAs W HETIOJISIPHAsT KOBAJICHTHAsl CBsI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHWOH, PacTBOD,
MaccoBas J10JIs BelecTBa (IPOLIEHTHAs! KOHIIEHTPAllKs) B pacTBOPE;



WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHATUN U IPUMEHATH 3TU NOHSTHS IIPU
OINMCAHNU BEUIECTB U UX NIPEBPALLECHUM;
UCITIOJIb30BAaTh XUMHUECKYI0O CHUMBOJIMKY JUI COCTaBJICHUS (POPMYJI BEIIECTB M ypaBHEHHU
XUMHYECKUX PEAKIIUM;
OIpesieNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTEIEHb OKUCIIECHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IMPUHAMJICKHOCTh BELIECTB K ONpPENENEHHOMY KIIAcCy
COCMHEHUH 10 GOopMyIaM, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAS M MOHHAsI) B HEOPTaHUYECKHIX
COCIMHEHUSX;
packpsiBaTh cMmbici [lepuoaunueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHUX DJJIEMEHTOB OT UX IOJOXKEHUS B
Ilepuognueckoil cucTeMe, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yYEHHS, 3aKOHa ABOrajipo;
ONHUCBHIBATh U XapaKTepu3oBaTh TabauuHyro (opmy [lepuoanyeckoil CUCTEMbl XMMHYECKHX
3JIEMEHTOB: Pa3JInyaTh MOHATUSA «IJIaBHas noArpymnmna (A-rpynmna)» u «ododsas noarpymnna (b-
TpyIIa)», Majble 1 0OJbIINe TEPUO/Ibl, COOTHOCUTH 0003HAYEHHS, KOTOPBIE UMEIOTCS B TalIHIIe
«Ilepnonnueckas cucrema xumuueckux odgemeHToB JI. M. MenneneeBa» ¢ 4HCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHMSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, odiiee
YHCJI0 3JICKTPOHOB U paclpeieieHue UX 10 3JEKTPOHHBIM CII0SIM);
KJIacCu(UIUPOBATh XMMHUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEUIECTBA, XUMUYECKUE PEAKIIUU
(110 YUCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TETNIOBOMY dPPEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
NOJATBEPXKJas  ONUCAaHME IMpUMEpaMHM  MOJEKYJSPHBIX  yYpPAaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIU;
IPOrHO3MPOBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH NMPOTEKaHUSI XUMUYECKUX MIPEBPALICHUM B Pa3JIMYHbIX YCIOBHUIX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIDHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa 10 (opMyse COEIMHEHMs, MAacCOBYIO JOJIO BEIeCTBa B pacTBOpE,
MPOBOAMTD PACcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKINY;
IIPUMEHATH OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
00o011eHne, CUCTEMaTH3alHI0, KIacCU(UKALMIO, BBISIBICHHE TPUYHMHHO--CIIEICTBEHHBIX CBS3€H
— JJIS M3y4YEHUs CBOMCTB BELIECTB M XMMHUYECKHX PEAKIHil, €CTECTBEHHO-HAyUYHbIE METOJIbI
NO3HaHUS — HaOJIoIeHUue, W3MEpPEeHHe, MOJICIMPOBAHUE, OSKCIEPUMEHT (peaybHbli MU
MBICJICHHBIN);
CJIeZIOBaTh MpaBWIaM IMOJIb30BaHUS XUMHUECKOW MOCY/I0M U J1abopaTOpHBIM 00OPYIOBaHUEM, a
TaKXe MpaBuiIaM OOpallleHHsI C BEIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSAMH IO BBIIIOJIHEHUIO
7a00pAaTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMpaHHIO Ta3000pa3HBIX BEIIECTB
(Bomoposa M KHUCIIOpOJa), NMPUTOTOBJICHUIO PAcTBOPOB C ONpEeAeNEéHHOM MaccoBOM oiieit
pacTBOPEHHOTO BEILIECTBA, IUIAHUPOBaTh W IPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHUIO PAcCTBOPOB WIEJOYEH M KHUCIOT € TOMOIIbIO HMHIUKATOPOB (JIaKMYC,
¢deHondTanen, METUIOPAHK U IpYTHe).

K xonuy oOyueHus B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TMOHATUN: XMMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIA,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO, CIOKHOE  BEUIECTBO,  BAJEHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKash pEeaklMs, XUMHYecKas CBS3b,
TETIOBON PQEKT peakiu, MOJb, MOJISIPHBI 00BEM, PacTBOp, IIAEKTPOIUTHI, HEINEKTPOIMTHI,
AIIEKTPOJIUTUYECKAs] AMCCOLMAIMS, DPEaKIMH HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecHe, OOpaTHUMble U HEOOpaTHMble pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIC
peaKiuyu, OKUCIUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJEHHE, aJJIOTPOIHUS,
aM(pOTEepPHOCTh, XUMHUYECKasi CBA3b (KOBaJEHTHAs, MOHHAs, METaNIN4yecKas), KpucTasinyecKas



pemérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKONW pEaKLHH, MpeneabHO
nonyctumas konuentpamus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX TOHATUN U IPUMEHATH 3TU NOHSITUS IIPU
OIHMCAaHHUM BEIIECTB U UX NPEBPAIECHUN;

UCTIOJIb30BAaTh XUMHUYECKYIO CHUMBOJUKY UIi COCTaBJIICHUS (POpPMyN BEIIECTB U ypaBHEHUU
XUMHYECKUX PEAKIUM;

ONpeseNATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKHX JIIEMEHTOB B COEIMHEHMSX
Pa3IMYHOIO COCTaBa, MPUHAUICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAacCy COECIUHEHUH II0
dopmynaM, BUJ XUMUYECKON CBSA3H (KOBaJCHTHAs!, HOHHASI, METAILINYECKas) B HEOPTaHUIECKUX
COCIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opmyie, xapakrep cpelbl B BOJHBIX PacTBOPAxX
HEOPraHWYECKUX COCAUHEHMM, TUIl KPUCTAIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpeiBathk cMbica [lepuoanueckoro 3akona JI. M. MenneneeBa M JAEMOHCTPUPOBATH €ro
IIOHMMAaHME: OIUCBIBaTh M XapaKTepH30BaTh TaOinuHyro (opmy Ilepuoanueckoil cucrembl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» u «noOoyHast
noarpynna (b-rpynma)», manele u OoJbplinMe NEpUOIbl, COOTHOCUTh OOO3HAYEHUs, KOTOpBIE
UMEIOTCS B IMEPUOJMYECKOM TabiuIe, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sA1pa, oOliee YUCIO JIEKTPOHOB U pacHpeesieHe uxX
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00II1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COCIUMHEHUH B IpeJesiaX MajblX MEePHOAOB U IJIaBHBIX MOATPYII ¢ YYETOM CTPOCHUS HUX
aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHE 3JIEMEHTBI, HEOPraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLUU
(Mo 4YMcay M COCTaBy Yy4yacTBYIOUIMX B PpEaKIUH BEIIECTB, IO TEIIOBOMY 3¢¢eKTy, Mo
M3MEHEHUIO CTENIEHEN OKHCIEHUSI XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (ONMHUCHIBaTh) OOIIME U CHeUU(UYECKHEe XUMHUYECKHE CBOMCTBAa MPOCTBHIX U
CJIO’KHBIX BEIECTB, MOATBEPKIasi ONMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOILIUX XUMUYECKUX PEAKLUH;

COCTaBJIATh YPaBHEHHUS MIEKTPOIUTUYECKOMN IUCCOLMAIMU KUCIIOT, LeJIoueil U coliel, MoJIHbIe U
COKpAIllEHHbIE YPAaBHEHMs peaklyil HOHHOro OOMEeHa, YpaBHEHUS PEeaKLMH, MOATBEPKIAIOIINX
CYIIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIHOCTh OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX PEAKLIUI TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKIINii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH IIPOTEKAHUS
XUMHUYECKHX IPEBPAIICHNUN B Pa3IMUHBIX YCIOBHUSX;

BBIUHCIISTH OTHOCUTEJIbHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMyse COEIUHEHHs, MACCOBYIO JOJIO BEIIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

coOiroAaTh MpaBUiia MOJb30BaHUS XUMUYECKOW MOCYI0M M 1a00paTOpHBIM O00OpYIOBAaHUEM, a
TaK)Ke MpaBuiia 00pallleHUs C BELIECTBAMH B COOTBETCTBHUHM C MHCTPYKIUSMH IO BBIIOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKucioro rasa);

IPOBOAMTH PEAKIMM, TOATBEPKIAIONIME KAYECTBEHHBIH COCTaB PpA3JIMYHBIX BEIIECTB!
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpOMHUI-, MOAMI-, KapOoHatT-, docdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl aMMOHMSI M  HMOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE ONEpAIlii MBICIUTEIbHON JEATeIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
0000111eHIe, cUCTeMaTH3alMI0, BBISIBJICHHE MPUYMHHO-CIIEACTBEHHBIX CBSI3€H — JJIS M3y4eHUs
CBOMCTB BEUIECTB U XUMHUYECKHUX PEAKIMH, €CTECTBEHHO-HAYYHBIE METOJbI IO3HAHUSA —
Ha0JII0/IeHue, U3MEpPEHNE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Ne
w/n HaumeHoBaHHe pa3aejioB M TeM MPOrPaMMBbl

Pasznea 1.IlepBoHavyaibHbIeXUMHYECKUETIOHSITUS

KoaudecTBo4acon

Bcero Kourpoabubiepadorsl IIpakTnuecknepadoTsl

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIEpeCypPChI

XuMuUs — BaxkHasi 00J1aCTh €CTECTBO3HAHUS U 5 ’ bubnmoreka [JOK
MPAKTUYECKOU JIESITEIBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837¢
bubmuorexa [JOK
1.2 BeniecTBa 1 XMMUYECKHUE PEAKIIUU 15 1 https:/m.edsoo.ru/7f41837c
Wroronopazneny 20 1 2
Pa3nes 2.BakHeiilmme npeacTaBuTe 1 HEOPraHMYeCKHUX BeleCTB
bu6mmoreka [IOK
2.1 Bosnyx. Kucnopon. Ilonarue o0 okcumax 6 1 hitps://m.cdsoo.ra/Tf41837c
bu6mmoreka [IOK
2.2 Bopopon.Ilonsatue o KUCIOTaX U COJIAX 8 1 hitps://m.edsoo.ru/7f41837c
bu6nmoreka [JOK
2.3 Bopa. PactBopsl. [lonsiTie 06 0CHOBaHMSIX 5 1 1 hitps://m.cdsoo.ru/7f41837c
N bu6mmoreka [JOK
2.4 OCHOBHBIEKJIACCBIHEOPTaHNYECKUXCOETUHEHN I 11 1 1 hitps://m.cdsoo.ru/7f41837c
Hroronopazneny 30 2 4

Paznea 3.11epnoguyecknii 3akoH u Ilepnoauyeckas cucrema xummudeckux 3jaeMenToB JI. . Mennesneesa. CTpoeHneaTomMoB.
XHMMHUYECKaAACBA3D. OKI/[C.JII/[TCJII)HO-BOCCTaHOBI/ITeJIbelepeaKlll/ll/l

Ilepuonnueckuii 3akoH u [lepruonnueckas cucrema

bubmuorexa [JOK
3.1 xumuueckux anemenToB JI. Y. Menneneena. 7 https://m.edsoo.ru/741837c
Crpoenue aToma
Xumuueckas cBsizb. OKHCIUTEIBHO- 3 1 bu6mmorexa [IOK
BOCCTaHOBUTEJbHBIE PEAKLIUU https://m.edsoo.ru/7f41837¢c
bu6mmorexa [IOK
Hroronopasaeiy 15 1 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 6




9 KUIIACC

Ne HaumenoBanuepasae/ioB u

KoaunuyecTBouacoB

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIEpeCypPChI

n/n  TeMIpPOrpaMmbl Bcero Kontpouabnbiepaborbl  IIpakTnueckuepadorsl
Pa3nes 1.BemecTBo U XMUMHYeCKHE peaKIMU
11 [ToBTOpenue u yriyOiaeHue 3HaHUHA s 1 bubnuorexa [IOK
OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 441 bubmmoreka [JOK
XAMHYECKUX PEaKIUU https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubnnoreka [HOK
XUMHUYECKUE PEAKIIUU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17+1
Pa3nes 2.HemeTanibl 1 HX COeINHEHUS
1 OO0m1as XxapakTepuCcTUKa XUMHUUECKUX 4 1 bubnnoreka [JOK
' snemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
O1ast XapakTepUCTUKa XUMHUYECKHUX
22 gIeul\ieHTOIS VIAl-jrpyHHI)I. Cepau 6 bubmiorexa LIOK
JESS———— https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX Eu6mmorexa [TIOK
2.3 ;J;(eﬁ;[ﬁ);ezg{_rp ymmet. A30T, dochop n 7 ! https://m.edsogru/7f41a636
24 onewemton VANpynme. Srncponn 8 | 2 Bu6mrorera LIOK
KDEMHHIE i MX COSTHHOHHS https://m.edsoo.ru/7f41a636
Uroronopazneny 25
Paszpnen 3.MeTauiibl 1 MX COEIMHEHUS
. bubnunorexa IIOK
3.1 | ObumecsoficTeameTanios 4 https://m.edsogru/7f41a636
3.2  BaxHeulmme MeTalyIbl U UX COCIUHEHUS 16 1 2 ngﬁ;&fgggﬁ% 412636
Hroronopazneny 20
Pasznea 4.Xumus 1 oKpysKamomas cpeaa
41 BemiecTBa u MmaTepuaibl B )KU3HU 3 bubmuorexa [JOK
YeJI0BEKa https://m.edsoo.ru/7f41a636
Wroronopazneny 3




> bu6mmoreka [IOK

PesepBHoe Bpems https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 68 4 7

M3meHeHnA B KaleHAapHO-TeMaTn4eCKOM N1IaHNPOBaHUMN.

B 9 knacce 13 Tpex pe3epBHbIX YacoB A0MOAHUTL 1 4ac B pasgen «BewecTBa n xumnyeckme peakummn».




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC na 2024-2025 y4. roa

KosanuecTBo4acos
Ne Temaypoxa Beer Hara DJIeKTpOoHHbIe HU(pPOBbIE
n/n ce Konrpoububie IIpakruueckue HM3Yy4YeHHs1 0OpaHbIepECypChI,
pa6ortbl paboTbl (naparpad)
1 [Ipeamer xumuu. Posib XuMuM B KU3HU 1 bubmuorexa [JOK
yejioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c N.1
[TonsaTHe 0 MeTo/1ax MO3HAHUS B XUMUU Bubmaorexa ITOK
2 1 https://m.edsoo.ru/ff0d227e
ArperaTHoe COCTOSIHUE BEIIECTB. n23
[TpakTudeckas padora Ne 1 «IIpaBmita
a%OTLI B 1200 paTo WU U 1T Hé]i[\)/ILI bubmmorexa [JOK
3 P patop P 1 1 https://m.edsoo.ru/ff0d23dc
oOpailieHus ¢ 1abopaTOpHBIM
Mp. pab. 1,2
000py/I0BaHUEM
4 YucTele BemecTBa U cMecH. CriocoObl 1 bubmuoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca 1.4
[IpakTuueckas padbora Ne 2 «Paznenenue bubnnoreka [JOK
5 cMecel (Ha mpuMepe OYMCTKU MOBAPEHHOM 1 1 https://m.edsoo.ru/ff0d28c8
COJIN)» Mp. pab. 3
6 ATOMHO-MOJIEKYJIIPHOE y4YEHHUE. 1 bubnuoreka [IOK
XUMHUYECKUE DIIEMEHTBI. https://m.edsoo.ru/ff0d2a6c M.5
78 Tepnoumcckan cncrewa sneveron, Ommo. | 2 Butmiorera LIOK
proa ) https://m.edsoo.ru/ff0d2be8 M.6
cUTEeIbHAs aTOMHas mMacca.
9 Xumunueckas gopmyna. [Ipoctsie u 1 bubnnoreka [JOK
CNOXKHble BellecTBa. https://m.edsoo.ru/ff0d2a6¢c .7
10- Pacuetsl o xumuueckum (Gopmynam 2 bubmorera [JOK
11 PMYJIaM. https://m.edsoo.ru/ff0d2d50 N.7
BanenTtHocTh 21eMeHTOB. BbiBegeHE bubmuorexa [JOK
12 1
(GhopMyJIBI BEIIeCTBA IO BAJIGHTHOCTH 3JI-TOB. https://m.edsoo.ru/ff0d2eae .8
Ornpenenenre BaJIGHTHOCTH DJIEMEHTOB T10
13 . 1 IL.8
dbopMynaM OMHAPHBIX COSAMHEHHIA.
14 Xumnueckass peaxkuus. [IpuzHaku u ycinoBus 1 bubnuoreka [IOK




MIPOBEJICHUS PEAKIIUH.

https://m.edsoo.ru/ff0d323cMN.9

15- | 3aKkoH COXpaHEHHSI MaCChl BEIIECTB. bu6mmoreka [IOK
16 XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88 .10
17 Peakiiyu coelMHEHUS U PA3JIOKEHUS bubmorera [JOK
H 8 p ' https://m.edsoo.ru/ff0d5708 N.11
18 Peakiuu 3amernieHus 1 oOMeHa bubmorera [JOK
H B ' https://m.edsoo.ru/ff0d3£34 N.11
19 O6061menue no pazaeny «llepBonavanbHbie bubmmoreka [JOK
XAMUYECKUE OHITHUS. https://m.edsoo.ru/ff0d40c4
20 KonTtponsnas padora Nel mo reme «IlepBona bubnuoreka [IOK
YaJbHbIC XUMUYECKUE TIOHATUS. https://m.edsoo.ru/ff0d4290
21 Bos — cMech ra3oB. CocTaB BO3ayxa bubmorexa LIOK
AyX ) Ayxa. https://m.edsoo.ru/ff0d448e N.12
2 Brrunciienne 00beMHOI J0JIH ra3a B ra30BOM ni
CMECH.
23 MonyueHue, cobupaHme, pacrno3HaBaHme 1 bu6mmoreka [IOK
du3nyeckme CBONCTBA KMCNOpoaa. https://m.edsoo.ru/ff0d4614 N.13
24 XMMUYecKune CBOMCTBa M NPUMEHEHMUE bubmuorexa [JOK
Kucnopopa. https://m.edsoo.ru/ff0d497a n.13
[TpakTuueckas padora Ne 3 (4) mo teme
25 «Hpon eHHe 1/112061/1 aHHe K(H():no ona bubmorexa [IOK
¥ . p pona, https://m.edsoo.ru/ff0d4ae?2
M3Yy4YEHUE €r0 CBOMCTB)»
26 [TepBuuHbIe cBeleHUsI 00 OKCHAX. I1.14
B — .
gy |Boierensacue oo ez B LOK
¥ i i a https://m.edsoo.ru/ff0d4dd0 N.15
MIPUPOJIE.
73 [Tpaktuueckas padora Ne 4 mo teme «llomyde TTp.pa6.s
HUE, COOMpaHue M PaCiO3HABAHHUE BOAOPOIa»
29 IIepBuuHBIC MOHATH O KUCIIOTaX bubmorexa LIOK
p ) https://m.edsoo.ru/ff0d4dd0 MN.16
30 MepBHYHbIE MOHATUA O CONMAX Eubmorexa LOK
P ) https://m.edsoo.ru/ff0d50d2 N.17
31 KonuuecTBo BeniecTBa. MossipHas Macca. bubmorexa LIOK

https://m.edsoo.ru/ff0d4dd0 N.18




bu6mmoreka [JOK

32 MousipHbiii 00EM Ta30B. 3aK0OH ABOTAIPO 1 https-//m.edsoo.ru/ff0d542e M.19
gi_ PacdeTsl 10 XUMHYECKUM YPaBHEHUSIM. 2 I1.20
35 duznyeckue 1 XUMUIECKHE CBOMCTBA BOJIBI 1 bubmorexa LIOK
A https://m.edsoo.ru/ff0d587aM.21
36 CocraB ocHoBanui. [Tonsitue 00 1 bu6mmoreka [JOK
WHIUKATOPAX https://m.edsoo.ru/ff0d59e2 N.21
yy |Pomms memopmen. Bsmenmer | B LOK
n p PhL. a https://m.edsoo.ru/ff0d5b40 MN.22
BEIIIECTBA B PACTBOPE
[Ipaktrueckas pabora Ne 5 o Teme
«ﬁ I/IFOTOBJIeHII/:e aCTBOPOB C Brommozexa [OK
38 P .. N p Vp . 1 https://m.edsoo.ru/ff0d5eba
onpeieIEHHON MacCOBOM JT0JIeH Mp. pa6.6
PacTBOPEHHOIO BEMIECTBA» T
39 Kontponbnas pabota Ne2 o teme 1 bubnuorexa [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHbl: cOCTaB, KiIacCU(UKAIINS, 1 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e MN.23
41 ITony4yeHnue U XMUMUYECKUE CBOMCTBA 1 bubnnoreka [JOK
KMCJIOTHBIX, OCHOBHBIX OKCHJIOB. https://m.edsoo.ru/ff0d664e N.23
42 OcHoBaHusI: cOCTaB, Kinaccuduxarms, 1 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca .24
43 [TonyueHne n XMMU4YECKHE CBOKMCTBA 1 bubnnorexka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca .24
A4 Kucnotsl: cocras, kinaccuduxarus, 1 bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2 M.25
45 [TonydyeHne n XUMHUYECKUE CBOMCTBA KUCIIOT 1 bubnmorexa LOK
yi https://m.edsoo.ru/ffOdfee2 1.25
Counu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubmorexa [TOK
46 Sl 1 https://m.edsoo.ru/00ad9474
MOJTYYCHUS, XHMHUYECKUE CBONCTBA N.26
I'eHeTHYecKkas CBI3b MEXKOY KlacCaMHU Bubmzorexa LIOK
47 oM 1 https://m.edsoo.ru/00ad9a50

HEOPraHUYECKUX COECIUHEHUN

n.27




[Tpak. pabota Ne 6 mo Teme «OCHOBHBIE

48. . [Ip.pa6.7
KJIACChl HEOPTraHUYECKUX COECTUHEHUI
49 O06o001IeHNEe U CUCTEMaTH3alisl 3HAaHUH 110 1 bubmuorexa [JOK
Teme «Kaccel HEOPT.COSTUHEHUINY. https://m.edsoo.ru/00ad9cb2
KourponrHaasa padora Ne3 o teme
50 "OCH(I:BHHe KJII;CCBI HEOPraHUYECKUX 1 Bubmioreka LIOK
“n p https://m.edsoo.ru/00ad9ela
COEIMHEHNH
[TepBbIie MOMBITKH KiIacCUPUKAITTN bubnunoreka [HOK
51 XUMUYECKHX 1eMeHTOB. [IoHATHE 0 rpynmax 1 https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB. AM(OTEPHOCTb. .28
[lepuoanueckuii 3akoH u [lepronuueckas bubnunoreka [HOK
52 cHucTeMa XMMHUYeCKuX amemMeHToB [1. 1. 1 https://m.edsoo.ru/00ada52¢c
Menneneena n.29
Crpoenne aromoB. CocTaB aTOMHBIX SJI€ Brommozexa [OK
53 P ’ p- 1 https://m.edsoo.ru/00ada342c
M3oTtonsl
Mn.30
54 CTpoeHHe IEKTPOHHBIX 000I0YCK aTOMOB bubnuorexa [JOK
55 sneMeHToB Ilepuoauueckoit cucremst /1. U. 2 https://m.edsoo.ru/00ada6bc
MengeneeBa 1 — 3 nepnuonaos. n.31
Ileproanueckas cucTeMa XUMHUYECKHAX
56 PHOA m.32
3JIEMEHTOB.
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10 bu6mmoreka [JOK
57 ero noJioxeHuto B [lepronnueckoit cucreme 1 https://m.edsoo.ru/00ada824
J1. 1. MenneneeBa n.33
bu6mmoreka [IOK
4! 1
>8 OHHAA XUMUICCKAACBAID https://m.edsoo.ru/00adac34 .34
59 KoBanenTHasgs xummueckas CBI3b 1 Brbmrorexa [IOK
https://m.edsoo.ru/00adaab8 .35
KoBaneHTHas HeMoIsIpHAs U OJIIpHAs
60 XUMHUUECKas CBSI3b P b 1 Bubmiorexa LJOK
) https://m.edsoo.ru/00adaab9 N.36
DJIEKTPOOTPHUIIATETBLHOCTb.
61 MeTtammmueckast XUMHUYeCKast CBS3b. 11.37
62 CreneHb OKHCIICHUS 1 Brbmrotexa [IOK

https://m.edsoo.ru/00adae28 .38




bu6mmoreka [JOK

2431_ OKHCIHUTENbHO-BOCCTAaHOBUTEIbHBICPEAKITUHI 2 https://m.edsoo.ru/00adb076
n.39

65 O606menue o Teme «Ileproauaeckmii | bubnnoreka [HOK
3aKOH U CTPOCHUE aTOMa. XUMHYECKasl CBSA3b) https://m.edsoo.ru/00adb076
Kontponbnas pabora Ne4 o teme

66 «Hepﬁoanqecfnﬁ 3aKOH U CTPOEHHUE aTOMa 1 bubmorexa LIOK

’ https://m.edsoo.ru/00adb486

XHUMHYECKAsICBS3b)

67-

68 Pesepn 3

OBUIEE KOJIMYECTBO YACOB ITPOI'PAMME 68




9 KUIIACC

KoanuectBouacon 3 o
JIEKTPOHHbBIE IH(POBLIE
Ne ara
Temaypoka Kontpo  Hpakru /1 o0pa3oBaTe/ibHbIE pPecypcChl
n/n Bcero JbHble  Yeckme ~ M3Yy4eHHs (naparpad)
padoTbl  padoTHI
[Iepuonnueckuii 3akoH. [leproanueckas cucrema
1 XI/II\F/)II/I‘ICCKI/IX 3J1IeMEHTOB /1 pI/I Meunneneesa.CtpoeHue 1 Bubmiorexa HOK
T TP https://m.edsoo.ru/00adb59e
aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKHUX
2 BHGMCHTOII; MEPBBIX TPEX NMEPUOAOB HA OCHOBE 1 bubmorexa LIOK
PBBIX Tpex TP https://m.eds00.ru/00adb6b6
CTPOCHHUSI ATOMOB.
Knaccudukanus n HOMeHKIIaTypa HEOPraHUYECKHUX
3 BemeCTg) Crenenu OKI/ICJ‘ICHI/I}Iyap.]'IeMeHI?FOB B 1 bubnmorexa LIOK
) https://m.edsoo.ru/00adb7e2
BEII[ECTBAX.
4 Buapl XuMu4ecKoi CBA3M U TUIIbI KPUCTAJUIMYECKUX 1 bubnuorexa [JOK
pemETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme «lloBropenue u
5 yri1yOJieHHe 3HaHUI OCHOBHBIX pa3ziesioB Kypca 8 1 1
KJ1acca
6 Knaccudukamnms XuMru4ecKux peakiifii mo pa3audHbIM 1 bubnunoreka [JOK
[pU3HAaKaM https://m.edsoo.ru/00adbcb0
7 ITonsATHE O CKOPOCTH XUMHUUECKOU peakuuu. [Ionarue 1 bubnuorexa [JOK
0 TOMOT€HHBIX U T'€TEPOr€HHBIX PEAKIIUIX https://m.edsoo.ru/00adbe9a 1.3
[TonsiTHE 0 XMMUYECKOM paBHOBECHU. DaKTOPHI
8 BIIUSIOIINE HA CKOPOCTh )Ic)HMquCKoﬁ eaI(L[I/III)/I 1; 1 bubmorera [JOK
p p https://m.edsoo.ru/00adc28c 1.5
MTOJIOKEHNUE XUMHUIECKOTO PaBHOBECHS
9-10 = OKHUCIHUTEILHO-BOCCTAHOBUTEIbHBIEPEAKIIUHA 1+1 Bubmaorexa IJOK
P https://m.edsoo.ru/00adcade .1
11 Teopus anexTpoauTueckoi aucconranuu. CuiabHble 1 bubmuorexa [IOK
U ca0ble JIEKTPOTUTHI https://m.edsoo.ru/00adcd68 .6,8
12 Peakiiuu monHOro oOMeHa. loHHbIE ypaBHEHUS 1 bubmuorexa [JOK
peakuuin https://m.edsoo.ru/00add448 M.9
13 XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE 1 bu6mmoreka [IOK
MIPEACTABICHHUH 00 AJIEKTPOIUTHICCKOMN TUCCOITUAITUN https://m.edsoo.ru/00add5d8 M.7,9
14 XUMHYECKUE CBOMCTBA COJIEH B CBETE MPEACTABICHUI 1 bu6mmorexa [{OK




00 DIIEKTPOIUTUIECKON JUCCOITUAITUT

https://m.edsoo.ru/00add8b2 M.7,9

15 ITonsaTue o rugponuse conei bubmorexa LIOK
AP https://m.eds00.ru/00add9d4 n.10
. bubmuoreka [JOK
16 O06001IeHre U CUCTEMaTH3aIUs 3HAHHHA https://m.edsoo.ra/00addd12
17 [TpakTuueckas padota Ne 1. «Pemenue bubnmoreka [JOK
OKCIHEPUMEHTAIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa MN.11
KontponbHas padora Ne2 o teme
18 «:‘)JIGIIzT OJ'II/ITI/EIGCKa}I HCCOoIanus. X UMHAYCCKHE Eubmiorexa LIOK
P A HHATLHA. https://m.edsoo.ru/00addecO
peaKIMu B PaCTBOPAX»
19 OO011as XxapaKTepruCcTHUKa rajJJoreHOB. XUMUYECKHE bubmuoreka [JOK
CBOIICTBa Ha MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2 M.12,13
20 Xnoposogoposa. CossiHas KUCI0Ta, XMMUUYECKHE bubmmorexa [IOK
CBOMCTBA, NOJIy4YEHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104M.14,15
[TpakTiueckas pabota Ne 2 o treme «llonydyenue bu6mmoreka [JOK
21 . N N
COJISITHOU KUCJIOTBI, U3y4EHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348 .16
2 Brruncnenus 1o ypaBHEHHUSIM XUMHUYECKUX PEAKIINM, bubnuoreka [IOK
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bu6mmoreka [JOK
23 OO61mas xapakTepucTika 3J1eMeHTOB VIA-rpymisl https-//m.edsoo.ra/00ade64a .17
AnmorponHbie MoaubUKauK cepbl. Haxoxnenue
24 cephl Hpeé coe HH?HIE)IZ BrI[l HUPpO I; : bubmorexka [TOK
p a . PHPOAE. https://m.edsoo.ru/00ade64a M.18
XHUMHUYECKUECBONCTBACEPHI
75 CepoBoaopoj, CTpoeHue, PU3NIECKUE U XUMUUYECKHE bubnuotexa [JOK
CBOMCTBA https://m.edsoo.ru/00ade802 .19
26 Oxkcunsl cepol. CepHas KuCoTa, GU3HUECKUEe U bubnmoreka [JOK
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28M.20,21
XUMHUYECKUE PEAKITNH, JICKAITHUE B OCHOBE TPOMBIIII
27 JICHHOTO CI0c0o0a MOy4YeHUs CEPHON KUCTOTHI. bubmuorexa [JOK
XHUMHUYECKOE 3arpsA3HEHNE OKPYKAOIIEH Cpe/ibl https://m.edsoo.ru/00adec8a
COEIMHEHUSIMU CEpbI
3 Brrunciienne MaccoBoil 1071 BBIXOJA TPOAYKTA bubnuorexa [JOK
peaxkmu https://m.edsoo.ru/00adec8a
29 OO0m1as XxapaKTepUCTUKA JIEMEHTOB V A-TpyIIIbl. bubnuorexa [HOK

A30T, pactipocTpaHeHue B IPUpPoIe, PU3HUECKUE U

https://m.edsoo.ru/00adeea6




XAUMHUYECKUE CBOMCTBA

n.23

30 AMMHUak, ero Gu3HYECKue U XUMUIECKUE CBOKCTBA, bu6mmoreka [JOK
MOJIyYEHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004 MN.24
31 [TpakTuueckas padota Ne 3 no reme «llonydyenue bubnmoreka [JOK
aMMHaKa, U3y4ECHHUE €r0 CBOUCTB https://m.edsoo.ru/00adf180 M.25
32 A3OTHas KUCIOTa, € (Pru3nuecKre 1 XUMHUIECKUe bubnunoreka [JOK
CBOMCTBA https://m.edsoo.ru/00adf306 M.27
Hcnonp3oBaHne HUTPATOB U COJIE aMMOHUS B
33 KayecTBE MUHEPAJIbHBIX y100peHuit. XumMuueckoe bubmuorexa [JOK
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl https://m.edsoo.ru/00adf518 1.26,28
COEITMHEHUSIMU a30Ta.
®ochop. Okcun bocdopa (V) u pochopnas kucnora, bubnunoreka [JOK
34 .
bu3HYECKre M XUMUICCKUE CBOMCTBA, MTOTYICHHE https://m.edsoo.ru/00adf68a M.29,30
Hcnonws3oBanue GpochaToB B Ka4€CTBE MUHEPATBHBIX
35 oGpenuil bocd P bubnunoreka [JOK
YAOOP ) . https://m.edsoo.ru/00adfc20 MN.30
3arpsi3HEHHE MPUPOJIHOM cpenbl (hocharamu
36 Yriepon, pacipocTpaHeHue B IpUpoJie, PU3NICCKIE U bubnnoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c M.31,32
Okcuabl yraepoaa, ux (pu3nyeckue U XuMU4YeCcKue
37 CBoﬁcI"[rBayrf)K(I))ncz)[rl:meCI(?ne poOJIeMBbI, CBSI3aHHBIE C bubmiorexa HOK
) p i https://m.edsoo.ru/00adfebe M.33,34
okcuioM yrieposa (IV)
38 VYroabpHas KucioTa v €€ coiau bubmorera [JOK
https://m.edsoo.ru/00ae006¢ M.35
[Ipaktuueckas padota Ne 4 o reme "[lonyyenue
39 IJ)'ICKI/ICJ'IOFO raI;a KauectBenHnas peax I/IZTI{-Ia bubmorera [JOK
T " peaKtt https://m.edsoo.ru/00ae027¢ MN.36
KapOOHaT-HOH
[TepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX bubmuorexa [IOK
40
BEIIECTBAX KaK O COEAUHEHUAX YIiIepoaa https://m.edsoo.ru/00ae054e M.51,58
41 Kpemnuii u erocoenunenus bubmorera [JOK
P A https://m.edsoo.ru/00ae080a M.37,38
[TpakTuueckas padota Ne 5. Pemenne
42 31<pcne I/IMCHTaJII;HBIX 3a1a4 o teme «Baxueiine bubmorexa [IOK
p https://m.edsoo.ru/00ae0bf2
HEMETaJUIBl U UX COSTUHEHUS»
43 KonTponbnas pabota Ne3 no teme «Baxuelinme bubnmoreka [JOK

HEMCTAJJIbI U UX COCOAUHCHU )

https://m.edsoo.ru/00ae0e18




OO01mast XxapakTepUCTHKAa XUMUIECKUX FIIEMEHTOB —
MeTaJIoB. MeTalnueckasi CBsi3b U MeTaJUTMUecKast

bu6mmoreka [JOK

44 KpUCTAJUIMYECKas PEIIETKA. https://m.edsoo.ru/00ae103e M.39,40
PuU3MYECKUECBONCTBAMETAIIIOB
45 XHUMHYECKUE CBOMCTBA METAJIOB. bubnmoreka [JOK
DNEKTPOXUMHUUECKUH psil HAIIPSHKEHUHA METaJIIOB https://m.edsoo.ru/00ael1156 N.41
OO6ume cocoObl moryyeHust MeTayioB. CIulaBbl. bubmmorexa [IOK
46 Brlunciienns o ypaBHEHUSIM XUMAYECKUX PEaKIIHii, https://m.edsoo.ru/00ael 156
€CJIU OJUH U3 PEAreHTOB COACPKUT IPUMECH Mn.30,42
47 [IoHsATHE O KOPPO3UH METAIIIOB bubmorexa LIOK
https://m.edsoo.ru/00ae1278
bubnunoreka [JOK
48 [Henotrere MeTans! https://m.edsogru/OanMbZ Mn.43
49 OKcuabl U THAPOKCUIBI HATPUSA U KAJIUS Bubimorexa LOK
https://m.edsoo.ru/00ae14b2 M,43
50 [llenouHO3eMeTbHBIC METAIIIBI — KAJTBIIMN U MarHuu Bubimorexa LOK
https://m.edsoo.ru/00aec15¢e8 MN.44
51 Bakueiinme coeqMHEHNU KLU Bubmmotexa HOK
https://m.edsoo.ru/00ae15e8 M.45
52 O00011eHNe U cCUCTEMATU3AINS 3HAHUN
53 JKéctkocTh BOABI M CIIOCOOBI €€ YCTpaHEeHHUs bubmorexa HOK
https://m.edsoo.ru/00ae1886 M.45
54 [Tpaktnyeckas padora Ne 6 o teme "YKEcTKOCTh BOJIBI bubnnorexa [JOK
Y METOJIbI €€ ycTpaHeHus" https://m.edsoo.ru/00aclae8
. bub6mnoreka [IOK
35 AJFOMHHHH https://m.edsocl)_.[ru/Oanlc64 Mn.4e
56 AmMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCHUIA bubmiorexa LOK
https://m.edsoo.ru/00aelc64 M.47
bubnmoreka [JOK
>7 | Menmeso https://m.edsoz)—.[ru/Oanld86 n.48
53 Oxcunel, THAPOKCHUIBI U conu xene3a (I1) u xxenesza bubnmoreka [JOK
(III) https://m.edsoo.ru/00ae35¢e6 M.49
59 O0001IeHne 1 cucTEMaTU3aINs 3HAHUN
60 [TpakTuueckast paborta Ne 7. Pemenue bubnmoreka [JOK

AKCIEPUMEHTANIBHBIX 337a4 M0 Teme «BaxHeunme

https://m.edsoo.ru/00ae3de8 M.50




METaJIbl 1 UX COCAUHCHUA»

Brruucnenus 1o ypaBHEHHUSIM XUMHUYECKUX PEaKIINM,

€CJIM OJIUH U3 PeareHTOB JIaH B U30BITKE WU bubnmoreka [JOK
61 - 1
COAEPKUT NPUMECH. Bpruncienne MaccoBOM A0JIU https://m.edsoo.ru/00ael1750
BBIX0/Ia IPOJYKTA PEAKLIUH.
62 0O0001eHre U cucTeMaTU3alUsI3HaH U 1
63 Kontposbnas padora Ne4 o teme «Baknerme 1
METaJUIbl U UX COCTUHEHUS
64 BemiectBa u Marepuaisl B IOBCEIHEBHOM KU3HU 1 bubnmoreka [JOK
4eJI0BeKa https://m.edsoo.ru/00ae3f50
65 XHUMHUECKOE 3arpsA3HEHUE OKPYKAOIIEH Cpe/ibl 1 bubmorexa LIOK
p Py t pei https://m.edsoo.ru/00ae4270
66 Posib XxuMum B penieHn# SKOJIOTHIECKUX MPOodIIeM 1 bubmorexa LIOK
https://m.edsoo.ru/00ae4270
67 PesepBHblit ypok. O000111I€HNE U CUCTEMAaTH3aIHS 1 bubnuoreka [IOK
3HAHUM https://m.edsoo.ru/00adb33c
63 PesepBHblit ypok. O60011I€eHHE U CHCTEMAaTHU3alINS 1 bubnmoreka [JOK
3HAHUM https://m.edsoo.ru/00ad9cb2
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