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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO o0OImIero oOpa3oBaHus (YriTyOnEHHBIN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0OO, c yuerom denepaibHOi paboyeil mporpaMMbl BOCITUTaHUS.

[IporpaMMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOIUYECKON
MOMOILM YYUTENIO B CO3/IaHNU paboYeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

[TporpaMMa mo xumuM Aa€T TMPEACTaBIECHUE O ILENAX, OOUIed cTpareruu
oOyuyeHusi, BOCIUTAaHUS M Pa3BUTHUA OOYYAlOIIMXCS CPEACTBAMH Y4eOHOTO
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJIEPKAHNUE, €r0 CTPYKTYPY IO
pazmenam M Te€MaM, pacOpeleseHMe IO  KjaccaM, pPEeKOMEHIYEMYIO
NOCJIEIOBATEIbHOCTh ~M3YYEHUSI XHMHH C YYE€TOM  MEXIPEIMETHbIX U
BHYTPUIIPEIMETHBIX  CBf3€M, JIOTUKM Y4eOHOro Impolecca, BO3PACTHBIX
ocobeHHOCTe oOyuaromuxcs. B mporpamme 1o XUMHM — yYUTBIBAOTCS
BO3MOYKHOCTH Y4€OHOTO IMpeAMETa B peajlu3aldd TpeOOBaHUM K IJIaHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MPEJAMETHBIM pe3yJbTaTaM OOydeHUs U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIbHOM  J1€ATEIbHOCTH
00y4JaroIerocs 1Mo OCBOSHUIO Y4eOHOTO COJepP KaHUSI.

WN3yyeHne XuMUM Ha ypOBHE OCHOBHOIO 00Imero o0pa3oBaHus
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, PA3BUTHS MUHTEIIEKTYalIbHBIX CIIOCOOHOCTEN U
UHTEpECOB OOydaloluXcs, Ha NPOAODKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
oO1mrero oOpa3oBaHusI.

3HaHWEe XHMHH CIY>)KUT OCHOBOM JUisi (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4Jaronierocsi, €ro MnpeACcTaBICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPa, BAXKHYIO
poJib UrparoT GopMHUpyEMbIe XUMHUEN MPEACTABICHUS O MPEBPAILICHUIX YHEPTUU U
BEUIECTB B MpPHUPOJE, O MYyTAX pEUIeHHs TI00aNbHBIX MNPOOJIEM YCTOWYMBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOW, DJHEPIETUUYECKOM, IPOJOBOJIBCTBEHHOMN
po0eM, MpooIIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CHOCOOCTBYET  peaqu3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupOBaHUA  KYJIBTYpPHl  JMYHOCTH  OOydarommxcs, UX oOmed u
(GYyHKIIMOHAJIBLHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMUpOBAHUE MBILIUICHHS U TBOPUECKUX CIOCOOHOCTEM
OoOy4YaronMxcsi, HaBBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOW JIESITeNIbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKM3HU, TaK U B POHECCHOHATBHON ACSITENbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUA O €UHCTBE MPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM JTAIllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUHMBAIOTCS CICIH(PUKON
collepKaHUsl TpeMeTa, KOTOPBIN SBISETCS NEeAaroruyeckd aaanTUpOBAHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIONMMHUCS CHCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUH, OCHOBOIIOJAraroluX MpeACcTaBiICHUN OOIled XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOTO Toaxoaa K e€ m3ydeHuto. CoaeprkaHue CKIIAIbIBACTCS W3 CHCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI TTOHATHI O XUMHUYECKON
peaknuu. O0Ge ATH CHUCTEMBI OPTAaHW30BAHBI M0 MPHHITUITY ITOCIEIOBATEIHLHOTO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunonnueckoro 3akona J[.1. MeHeneeBa kak OCHOBHOIO 3aKOHA XUMHUH;

YYEHHSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
dakTtbel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MTOCIICIOBATEIHLHO OT OAHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  IPOUCXOJHWT  C
UCITOJIb30BAaHUEM 3HAHWW M3 paHEe U3YYCHHBIX YYCOHBIX IPEIMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMaruhka, reorpadus, TEXHOJOTHS,
UCTOPHHI.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHHE (PYHIAMEHTAJBLHOTO XapaKTepa
oOpazoBaHus, cnenupuku ydyeOHOro mpeaMeTa U OOECIeUeHUE YCHEIIHOTO
oOydeHHsI Ha CIEOYIOIIeM YypOBHE oOpa3oBaHusi. B mporpamMme 1O XHUMHH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTUYECKAs HAMPABICHHOCTh OOyUYEHUS XUMUH,
mubdepennnanus  oOydeHus,  BKIOYArOmias  OpOoQUIBHYIO  MOATOTOBKY



oOyyarolmuxcss M TOCIEAyIollee CaMOOIpeAeNieHHe B BBHIOOpE HAampaBICHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
1po(heCCHOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KOKIOMY O00y4aromemycsi IpOsSBUTh CBOM HHTEJUIEKTyalbHbIE M TBOPUYECKHE
CIOCOOHOCTH TIPW  HW3Y4YEHUH Y4YeOHOrOo TpeaMera, HEOOXOaUMBbIC IS
POJOJKEHNS 00pa30BaHUs U JAJIbHEUIIEH TPYAOBOU A€ATEIbHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsI B OOPAa30BaTENbHBIX OPraHU3ALMSX, PEATU3YIOIIHUX MPOrPaMMbI
muddepennupoBanHoro (yriy0n€HHOro, NpoGUILHOTO) HW3YYEHHS OTIEIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O O0ILIEr0 00pa30BaHUs.

OOpasoBaTenbHble (PYHKIIUM XUMHUU, W3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YeJIOBeKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3agadya y4eOHOro
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJaM TIO3HaHMSI TMpPU M3YyYEHUH BEHIECTB U XUMHUYECKHUX PEaKIUi,
(GbOopMHpPOBaHUU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MPUMEHEHUUM B Yy4yeOHO-TIO3HABATEIBHOM M y4eOHO-HCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPaXkaroT HAIPaBJIEHHOCTh 00YUYEHMsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

GopMUpOBaHHE HWHTEIUIEKTyaJIbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM >KU3HU;

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIETO MUPA, OCBOEHUE S3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
(opMUpOBaHKE MOTUBALIMU U PAa3BUTHE CIIOCOOHOCTEN K U3YUYEHUIO XUMUM;

dbopmupoBanue  oO0mell  (QYHKIIMOHATBHOW ©  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATH U OLEHUBATH SIBICHUSA
OKPYXAaIOLEro MHUpA, MCHOJIb3YsSd 3HAHUS W OMNbBIT, NOJYYECHHbIE NPU H3YYECHHH



XUMUHU, TPUMEHSITh WX TPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuTHE Yy OOy4alolUMXCsl HHTEpeca K HU3YYCHHIO XUMHUH U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHHE IEHHOCTH XUMUYECKUX 3HAHWUW B JKU3HHU YEJIIOBEKA, MOBBIIICHHE
YPOBHSL DKOJOTMYECKOM KYyJIbTYpbl, HENPHUATHE IEHUCTBUM, NPHUHOCIIIMX BpEN
OKpYXalollel cpejie U 310POBBIO JHOJICH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl PA3JIMYHBIX BUIOB JEATEILHOCTH.

Ha yriny0nénHoe uzydeHue ydeOHOTO mpeaMeTa « XUMHUs» OTBOAUTCS 1o 136
yacoB B 8 m 9 kiaccax (4 yaca B HENIENIO), TO €CTh 2 4Yaca B HEICIIO 3a CUET
oos3arenpHor yactu OOII OOO um 2 wyaca 3a cuét uvactu OOII OOO,
dbopmupyemMoil yyacTHUKaMH 00pa3oBaTebHBIX OTHOIIEHUI. Bcero 272 yvaca 3a
JIBa rofa oOy4eHus.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaya/IbHbIE XUMHYECKHE OHATHSA

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XMMUU. XUMHUS B cucTteMe Hayk. Tena u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
cocTostHusl BenlecTB. [IOHATHE O TEOPETUYECKHX M SMIUPUYECKHX METOJAX
IIO3HAaHNsA B €CTECTBEHHBIX Haykax. [IpeacTtaBieHuss O HaydHOM IO3HaHUM Ha
HMIIMPUYECKOM YPOBHE: HAOIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJEIUPOBAHHE,
BbIuncieHue. [IpencraBieHnss 0 HAy4YHOM ITO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[TonsiTue o MeTogax pabOThl ¢ XMMHYECKUMHU BemiecTBaMu. OOopyaoBaHHe
HIKOJILHOM XuMuyecko Jsabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [Ipuponnbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJbI, TOPHBIE MOPOABI U MUHEpaJIbl. [IoHATHE O TOMOTE€HHBIX
U TeTeporeHHbIX cMecsax. CrocoObl pasznenenus cMeceil. OuncTKa BEUIECTB.

BemectBa U XuMuYeCcKHE peakUUU. ATOMBI M MOJEKYJBl. XHMHUYECKHUE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSHCTBA cOcTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB T10
dbopmynam OWHApHBIX COEJUHEHUM U cocTaBieHue GopMmyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH 3JIEMEHTOB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocHTeNbHAs MOJEKYJIsIpHAas Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
coenuHennu. Haxoxxenue nmpocTeitiieir ¢opMyIibl BEIIeCTBa MO0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuersl mo ¢opmynam
XAMHUYECKUX COEIUHEHUU. MonsipHas Macca cMecu BelecTB. MoJibHas I0JA
XUMHUYECKOTO 3JeMEeHTa B coeauHeHuH. Haxoxknenue mpocteitmend (Gopmyssl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

@u3NYeCKUe U XMMHUUYECKHUE SBJICHUS. XMMHUECKash peakuus U €€ MPU3HAKH.
VYcnoBus NpoOTEKaHHUs] XUMHYECKUX PEaKUUid. 3aKOH COXPAaHEHHsI MAacChl BELIECTB.
AtomMHO-MonekyisipHass Teopus. JKuszHp u gesrensbHocth M.B. JlomoHOcoOBa.



XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEAMHEHMS, PA3I0KEHNUS,
3aMelneHusi, 00MeHa). PacueTsl mo XUMUYECKUM YpaBHEHUSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOMCTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoTo) sineHud. O3HaKOMIJIEHHE C 00pa3laMy BEIECTB
koiauuectBoM | monbs. HaOmiogeHue W onucaHue NPU3HAKOB MPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U paznoxeHue ruapokcuna wmeau () npum
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm comu Menu (l1). Msyuenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
comu. HabmoneHne M onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAacCCBl.

BaxHeline npeacTraBuTe M HCOPraHUYECKUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. MosapHbeiii  00béM ra3oB. OTHOCUTENIbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBbHON MIOTHOCTH. OOBEMHBIE OTHOILIEHUS Ta30B MpHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocrtoe BemiecTBO. HaxoxkaeHnue kuciopoaa B
npupoze, puzndeckue u XUMHYECKHE CBOMCTBA (PeakUUy TOPEHUSI U OKUCIICHUS).
[Ipomecchl okucneHus B xuBoil mpupoge. Oxkcuabl. [IpuMeHeHue kucnopoaa.
CriocoObl MoTy4YeHus: KUCIOpOo/ia B Ta00OpaTOpUU U MPOMBITIIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B npupone. O30H — amioTporHas
Momudukanus kuciopoaa. O30HOBBIA CIIOW, €ro 3HA4YEHUE JJIS  IKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOS.

TennoBodt 3h(EeKT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U dHJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnons30BaHue yriisi U METaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonmopon — anemeHT M mpoctroe BemecTtBo. Haxoxaenuwe Bomopona B
npupoae, GU3NYECKHEe ¥ XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. [lonstue o kucnorax u cossix. Memnonp3oBanne BOJOPOIa B Ka4eCTBE
TOILJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckue cBoiictBa Bonbl. [loHstue 00 ocHoBanusx. Ilomsitue 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  cojeoOpasyrwoniue (OCHOBHBIE, KHUCJIOTHBIE, aM{(OTEpHbIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHUs OKCUAOB. DU3NUECKUE U XAPAKTEPHBIE XUMHUYECKUE CBOMCTBA OKCHJIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TMAPOKCUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TpUBHAJIbHbIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MetawuioB H.H. bekerosa. Ilonmyuenue kucnor. Kucmorel B
MPUPOAE, MPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcunoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoun, ux cBolcTBa (B3aMMOJEHUCTBUE C KUCJIOTHBIMU OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdOTEpHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB ITMHKA M
ATIOMHUHMS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH U IIET0YaMHu)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCTble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyiel. TpuBUallbHbIE Ha3BaHUA coJie. @Du3nueckue U
XapaKTEepHbIE XMMUYECKHE CBOMCTBA Ha mpuMepe cpeanux couseit. [lomyuenue
COJIEH.

['eneTnyeckas CBI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHU.

DKCNEPpUMEHTATBHOE U3YUEHNE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OIIPEJIEIICHNE COAEPKaHUSI KUCIOPOAa B BO3LYXE;

NoJyuyeHue, coOnpaHue, pacro3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOPOa;

HAOMIOJIEHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U  YCJIOBHH
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;



O3HAKOMJICHHUE C 00pa3IiaMu OKCHUJIOB U OTMCAHKE UX CBOMCTB;

MOJIy4YeHHe, COOMpaHHWE, pacliO3HAaBaHME W M3YYEHHUE CBOWCTB BOJIOPOJ]A
(ropenue);

B3aMMOJIcicTBHE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacCTBOPEHHOI'O BEIIECTBA;

B3aMMO/ICHCTBHUE BObI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

ONPEAEIECHUE PACTBOPOB KUCIIOT U IEITOYEHN C MOMOIIBIO HHANKATOPOB;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpAIU3aluu;

MOJy4EHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHUE OJHOTO MeETalia
JIPYyTUM W3 PacTBOpa COJIH;

B3aMMO/JICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pEellIEHHE DHKCIEPUMEHTAJIbHbIX 3a7ad 1o TeMme «OCHOBHBIE KJACChI
HEOPraHUYECKUX COCTUHECHUIN.

Iepuoanyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenne aToMoB. XuMHueckasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpymnmnax (ceMencTBax) CXOJHBIX DJIEMEHTOB: IEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX
MeTajulax, TaJoreHaX, MHEPTHHIX (OJaropogHbIX) razax. ODJIEMEHTHI, KOTOpHIE
o0pa3ytoT aM(poTepHbIE OKCHJIBI ¥ TUPOKCHIBI.

ITepuonnueckui 3aKOH. OTtkpsbITHE ITepunoanueckoro 3aKOHa.
Ilepuomnueckas cucrema xumuueckux odaemeHroB JI. WM. Mengeneesa.
Kopotkonepuognas u jaiuHHONepuoaHas ¢opmbl Tadbmuibl «Ilepuonuueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEeKTPOHBL. DJNEKTPOHHAsE OpOUTaIb. DHEPreTUYECKHEe YPOBHU U MOIYPOBHU
atoma: S-, p-, d-opOutamu. ONEKTPOHHBIE KOH(MUTYpAallMU U AJIEKTPOHHO-
rpadgudeckue (Hopmysbl aTOMOB. DU3HUECKUI CMBICI MOPSAKOBOTO HOMEPA,
HOMEpa Mepuoia U rpynisl 3jeMeHTa. CTpoeHue MEKTPOHHBIX 000JI0UEK aTOMOB
nepBbiX 20 xumMuyeckux 3y1eMeHToB Ilepuonnueckoii cucremsl 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWMCTB MO TpynnaM M MEpUOLaM.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX JJEMEHTOB. XUMHYECKas CBS3b.
Buapl XMMHYECKOW CBS3U: KOBAJICHTHAs IIOJSIpHAs CBS3b, KOBAJCHTHAs
HENOJISIpPHAsL CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa3oBaHHsl KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammnueckne wu amMopdHble BemecTBa. THMBI KPUCTAINTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OrnpenesieHHe CTENEHEed OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUS M BOCCTAaHOBIEHUSA. OKHUCIMTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUMN U
paccTaHOBKA B HUX KOA((DUIIMEHTOB METOIOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJCHNUE  OIBITOB, WJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3JIOKEHHMSI, COSUHEHU).

MexnpeaMeTHble CBA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX ECTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHNE, SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, MOJIETTh.

®dusuka: sABIEHUS NTPUPOIbI, (QHUIUUECKHE SBJICHUSA, BEIIECTBO, TEJO,
dusznyeckue BENUYUHBI, EIWHUIBI HW3MEpeHUs, 00bEM, Macca, arperatHbie
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHHUE Ta30B, )KUJIKOCTEH U TBEPIBIX (KPUCTALIMYECKUX) TEI, dICKTPUUCCKHIA
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuonorust: TexHocepa, TPOU3BOJICTBO, XUMHYSCKIE TEXHOJIOTHH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUus

[ToBTOpeHue u yriyOieHHe 3HAHUN OCHOBHBIX pPa3felioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4eCTBCHHBIC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE€ NPEACTABICHUN O
ctpoeHun aroma. CTEneHb OKHUCIEHUS W BaJeHTHOCThb. lIpencraBieHue o
MEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOCHHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJIEHCTBUSL (BOJOpOJHAS CBsI3h, CUiIbl BaH-mep-
Baannca). Tunel KpUCTALTMYECKUX PEIIETOK — aTOMHAs, MOHHAs, MeTaJuTMYecKas,
MOJIEKYJISIpHAst — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NIPOTEKAHUSI  XUMUYECKUX  PEaKIHM.
Knaccuduxanys XUMUYECKUX pPEaKIUi MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyroluX BEIIEeCTB).

DONeMeHThl XMMHYECKONM TEPMOJAMHAMUKH. OHEPreTUKa XUMHUYECKHUX
peakiuid. TernoBoit 3PeKT XUMUUECKOW peakIuu. IK30- U IHIOTECPMHUUYECCKUE
peakuuy, TEpPMOXMMHUUYECKHME YpaBHEHUs. 3akoH l'ecca W ero clueacTBus.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakuuax. [lonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. [IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpEeBpallleHU B Pa3jIMYHbIX YCIOBHUSAX HA OCHOBE MPEACTABICHHUN 00 M3yYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE pEeaKInH. OxucnurenpHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIIeHHs. BakHple oxuciurenn W BoccraHoBuTenu. [lepmanranar kamus
(xapaxTtepuctuka). CocTaBieHUE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUcCcoLManMi. PacTBopeHne Kak  (U3MKO-
XUMHYECKUH npouecc. [lonaTre o rugpartax u KpUCTAIUIOTHIPATAX. DIEKTPOJIATHI
U HEIEKTpOoiuThl. KaTHOHBI, aHWOHBL. MeXaHu3M JUCCOLMALUU BEUIECTB C
pa3iaMyYHBIM BUJOM XHUMHUYECKOM cBs3U. CuibHble M Ci1a0ble 3JIEKTPOJUTHI.
Crenenp aucconuanuy, KOHCTaHTa auccouuanny. MIOHHOE MpOM3BEIECHHUE BOJBI.
Bopoponueiii  nokazarenb. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMALS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHWIl M COJEll B CBETE MPEICTaBICHUN OO0 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conei. oHHBIE ypaBHEHUS THAPOJIM3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCINEpUMEHTAIBHOE HM3YYEHUE BEIIECTB W SABJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKIUN OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIHME 00PATUMOCTh XUMHUUECKUX PEAKIIMIA;

VCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCa AUCCOLUALNAU
KHCJIOT, LIEI0YeH U COJICH;

IIPOBEICHUE ONBITOB, WLIIOCTPUPYIOIIMX IPU3HAKKA MNPOTEKAHMS PEaKLMMA
MOHHOTO 0OMeHa (00pa3oBaHue 0Ca/IKa, BBIJICTICHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTaKMyca, METHJIOparka U (eHoNpTaIenHa) st
OINpPEENICHHS XapaKTepa CpeJibl B paCTBOPaX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPTraHUYECKUX BEHIECTB C ITOMONIBI0 KAayECTBEHHBIX
pPEaKUNil HA UOHBIL;

pelieHrne HKCHEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpPOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHU S

OO6mass xapakTepucTuka HemeTauioB. OCOOEHHOCTH CTPOEHUSI aTOMOB
XUMHUUYECKUX JJIEMEHTOB, TPOCTBHIX BEIIECTB, auioTponus. OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMeETaUIOB. CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3amMojeiicTBHE C  MeTaJUlaMH, HEMeTaJJlaMH, BOJOM,  ICIOYaMH).
XmopoBonopoa. CoJiiHass  KUCIIOTa, XHMHUYECKHE CBOICTBA, IMOJY4YEHHE,
MpUMEHEHuE. JleficTBUE XJjopa H XJIOPOBOJOpPOAAa HAa OPraHW3M YEJIOBEKa.
Baxueimme xnopuabl W HUX  HaxoxaeHue B - nopupone. llonstue o
KHCJIOPOJACOIEPKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PU3NYecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cephl. AJIIOTPOINHBICE MOJU(PUKAIIMU KUCIOpOoaa U cepbl. XMMUYECKUE CBOWCTBA
cepbl (B3aMMOJICUCTBUE C HEMETayIlaMH, MeETaJIlaMU, KOHIICHTPUPOBAHHBIMU
a30THOM u cepHoMl Kkuciotamu). CepoBOJOpOA, CTpoeHue, G(UHYECKUE W
XUMHUUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBUTEIbHBIE CBOWMCTBA). OKCHIBI
Cephbl KaK MpPEACTaBUTENN KUCIOTHBIX OKCHAOB. CepHHUCTasl KUCIOTa U €€ COJIH.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
npeacTaBUTeNsl Kiacca KuciaoT M crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKUE PEaKINH, JIeKAIINEe B OCHOBE MPOMBIIIIEHHOTO CIOCc00a MOTyYeHus
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI U cyib(aroB. KauecTBeHHbIC
peakuuu Ha cyiabput-, cynbGua- U cyiabdar-annoHsl. HaxoxaeHue cepol U ee
COCNMHEHUH B Ipupoae. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOIIEHn Cpenbl
COEIMHEHUSAMU Cepbl (KUCIOTHBIE JOXIM, 3arpsA3HEHHUE BO3/yXa), CIOCOOBI €ro
peAoTBPAIlCHUSI.



OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIE CTEIIEHU OKHCIICHUSI.

A3oT, pacnpocTpaHeHuEe B Mpupoje, (Ppu3mdeckne U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJy4YeHHE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl amMoHus. Oxkcuuabl azora (I, I, I, 1V, V).
A3zotucras Kuciaota. A30THasl KUCIIOTA, €€ MoJdy4YeHue, ((PU3nYecKue U XUuMUYECKUe
cBoMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B TIPOMBITINIEHHOCTH. HuTpatsl 1 HUTpuTHL. KauecTBEeHHBIE peakiuy Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCIMHCHUSMHM a30Ta (KUCJIOTHBIE MOXAHW, 3arpsa3HCHHE BO31yXa, IIOYBBI M
BOJIOEMOB).

®ochop, ammorponHsie Momudukanuu dochopa (Oenmblii W KpacHBIM
dbocdhop), puznueckre U XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METaJlIaMH,
KHUCTIOPOJIOM, TaJIOTeHaMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl dochopa (I, V), dochopnas kuciora, Gu3MYeCKUe U XUMUUYECKUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha pocdar-uonsl. [IpeacraBienus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

Oo6mas xapaktepuctuka snemMeHToB IVA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTETIEHN OKUCIICHUSI.

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
(B3aMMOJIeHiCTBHE ¢ METaNIaMH, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM M
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaepona, ux GuU3HUEeCKUe U XUMHYECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kucioTa W €€ COJM, HX
bu3nYecKkue W XMMUYECKHE CBOMCTBA, MOJydeHHWE W mpuMeHeHune. KapOoHartsl,
TUAPOKAPOOHATHI, WX CBOWCTBA. KadecTBeHHas peakmusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.



[IlepBoHava/IbHBIE TOHATUSA 00 OPraHUYECKUX BEILIECTBAX KAK O COEUHEHUSX
yraepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TUJIEH, All€THICH), 3TAHOJI, TJIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI MX MEPEPabOTKU, UX POJb B OBITY U MPOMBIILIEHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yriaeBoJgax — M WX pOJM B JKU3HM 4YeloBeKa. EJIMHCTBO OpraHMYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJUlaMH, KUCJIOPOJIOM, YIJIepOJOM, rajoreHaMu), MOJy4yeHue U MPUMEHEHUE.
Ponb kpemuus B nipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CWJIMKAThl: (PU3UYECKHE M XUMHUYECKHE CBOMICTBA, MOJIYYEHUE M NPUMEHEHUE B
ObITY M MPOMBIILIEHHOCTH. BajkHeWIlne CTpOUTENbHbIE MaTepUalibl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOM KU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEepUMEHTAIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

O3HAKOMJIEHUE C 00pa3liaMy PUPOIHBIX XJIOPUIOB (TaJlOTEHUI0B);

IPOBEJCHUE OMNBITOB, OTPAKAIOLUMX (U3HMUECKHE U XHMUYECKHE CBOWMCTBA
raJIor€HOB U MX COCIUHCHMI,

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBEICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUI- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3Y4YeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEaKiuid Ha Cyabpua-, cynbPuT- u Cyibdar-
MOHBI U HAONI0ICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3UYECKMMHU CBOMicTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3amMu a30THBIX U POCPOPHBIX YAOOPEHUH;

nojiyueHue, coOupaHue, pacrno3HaBaHUE W M3y4YEHHE CBOICTB aMMUaKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUYE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-MoHbI U U3YUEHHUE MPU3HAKOB UX MPOTEKAHNUS;

W3Y4YEHHE B3aUMOJCHCTBHS KOHIIEHTPUPOBAHHOM a30THOU KHCIIOTBI C MEBIO,
CBOMCTB (POChHOPHOIT KUCIOTHI U €€ COJEeH;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbynnepeHa, ¢ IpoIeccoM aJcopOIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHHe, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIIEKUCIOTO
rasa;

IIPOBEICHHE KAauye€CTBEHHBIX pEAaKUUi Ha KapOOHAT- M CUJIMKAT-HUOHBI W
U3Yy4YEHHUE NMPU3HAKOB UX IPOTEKAHMUS;

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHWE € oOOpa3llaMd NPUPOJHBIX KapOOHATOB W CHIIMKATOB, C
MPOAYKIMEN CUIIMKATHON POMBIIIJIEHHOCTH;

pelIeHne SKCIEPUMEHTANBHBIX 33/1a4 10 TeMe «BakHelme HeMeTaIbl 1 UX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

O6mue cBoiictBa MetauioB. OOmas XapakTEpPUCTUKA XUMHYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOKEHHMs B [lepuonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJuInYecKasi KpucTajuimueckasi penieTka (IpUMUTUBHASL KyOudeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOudeckasi, rpaHelEeHTPUPOBAHHAS KyOudeckas,
reKCaroHajibHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKHUX CBOICTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKUW pAI HANPSHKEHUN
MeTasuioB. O0Imue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METAJIJIOB, METAJLUTYPIHsl. DJIEKTPOJIN3 PACILUIABOB U PACTBOPOB COJIEH KaK OJUH U3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne METaIOB U CIUIABOB B OBITY U MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHYECKHX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre 1 XMMHYECKUE CBOWMCTBA (HA MpUMepe HAaTpUsl U Kajusl), MOITyYEHHE.
OKcubl U TUIPOKCUIBI HATPUS U Kanus. [I[puMeHeHne meI0uHbIX METAIOB U UX
coequHeHn. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXKJIeHHE B IIpupoe. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanpuus. BaxkHelume coelMHEHUs KalblMsl U MarHus (OKCH[, THUIPOKCHU]I,
COJIM), CBOWCTBA, mpuMeHeHHe. JKecTKOCTh BOJBI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kaibLus B IpUpoIE.



AmoMuHMIL: TIoJI0KeHUe B [leproanyeckoil cucteMe XMMUYECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHus. [IpuMeHenne antoMUHNA U €ro CIJIaBOB.

Memannwvt b-2pynn

OOmast xapakTepucTHKa MeTauioB b-rpynmn  (moOOYHBIX MOArpymnn):
nonoxxkenne B llepuomnueckon cucreme Xumuyeckux odnemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMeEpe CTPOEHUs aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d-37IeMEHTOB, CTENCHW OKHCJICHUS aTOMOB B COCIMHCHHSX. 3aBHCHUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCIMHEHUU (Ha MpPUMEPE COEAMHEHH Xpoma).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp U cepebpo: CTpoeHHE aTOMOB, CTENEHU OKHcieHus. OOuime KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHBIC peakIuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToma, CTEeNEeHb OKUCIIEHUS. XapaKTepUCTUKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crpoeHue aroma, cTeneHM OkucieHus. Haxoxzaenue B mpupoze.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipor3BOACTBO UyryHa U CTalIu.
DKOJI0ru4ecKue MpoosIeMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKHU;

M3y4YECHUE B3aWMOJCUCTBUS METAJLUIOB C BOJOM, C PACTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEA0BAaHUE MPOILIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (l1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3y4e€HHE OCOOEHHOCTEW B3aMMOJEWUCTBUSA OKCHJIOB KajbLUs M HATpUs C
BOJIOM, UX TUJIPOKCUIOB — C OKcUIoM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJbIHUs, )KECTKON BOJIBI;

W3YYEHHE NPOLIECCOB IIOIYYEHHS THUAPOKCUIOB JKEle3a, UX XUMHUYECKHUX
CBOMCTB,;



M3Yy4YEHHE TPU3HAKOB NMPOTEKAHUSI KAYECTBEHHBIX PEAKIMi Ha UOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KIS,

uccienoBanue aMm(poTepHBIX CBOMCTB THUAPOKCHIA ATIOMUHHUA, THIPOKCUIA
xpoMma (I11) u rugpokcuaa HUHKa;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U uxX
COECTUHEHUSD.

XuMHA U OKPYKAKIIas cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JXKM3HM 4YeIOBEKa. BakHeuiuune
BEILIECTBA U MaTepuaibl, 00JaCTH MX NMPUMEHEHHUs. be3omacHoe MCHOJb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie Matepuansl 1 TEXHOJIOTUU. [[pUHINIIBI «3€TIEHOU XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XUMUYECKUX DJIEMEHTOB M UX COCIUHEHUHN sl PYyHKIMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYKaloleh cpebl. IKOJOTUYECKUE MPOOIIeMBbI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIEPOa, a30Ta, CEPbI, TKENBIX MeTauoB. [loHsaTHE
o ITJIK. Ponp XxuMuu B pelieHnr 3KOJOTUYECKUX TPOOIIEM.

DKCHEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpasliaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIOTHOTO JOXIsS, U3yUY€HHUE €0 BO3ACHCTBUS HA MAaTEPHAIIHI.

IToBTOpeHne u 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Teprnonnueckuit 3akoH U [lepuoanueckasi cucreMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XMMHWYECKUX 3JIEMEHTOB U UX COCIMHEHUN B TIEPUOJIaX U TPyMIIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUH. Buabl
XMMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanms XUMHUECKHMX pPEAKIUHA 1O Pa3IUYHBIM  TPU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3MYHBIX YCJIOBUSAX HAa OCHOBE IIPEJICTABICHUM XWMHYECKOM KHHETHKU H
TEPMOJUHAMUKH.

XUMUYECKHE peakuuu B pacTtBopax. ['maponus cosen. Peakuum oxucieHus-
BOCCTaHOBJICHUS. DIEKTPOJIU3.



CBolicTBa KHCIIOT, OCHOBaHMH W COJ€Hl B CBETE TMPEIACTaBICHUN 00
IEKTPOIUTUICCKON  JAWCCONMAIMA W OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKIusIX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HAOJI0ICHUE, DKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJENb, TEXHOJIOTHS,
MaTepHabl.

®du3nka: BEMIECTBO, TENO, (U3MUECKHE BEIWYUHBI, CIUHUIIBI W3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJUTMUECKasl peIIeTKa, JJICKTPOH, SApPO aroMma, NpPOTOH, HEUTPOH, HWOH,
HYKJIUJI, U30TOTBI, KBAHTHI, PAAOAKTUBHOCTH, alb(a-, 0eTa- 1 raMMa-u3IydeHue,
AIEKTPUUCCKHUH 3apsii, MPOBOAHUKH, ITOTYTIPOBOTHUKH, TUIICKTPUKH, COTHCUHBIN
CIIEKTp, pa3yiokKeHne OeI0ro CBeTa B CIEKT.

buonorus: sxocucrema, 6uochepa, GoToCHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEpaJIbHBIC YIOOPEHUS, MHUKPOIJICMEHTBI, MAaKPOJJEMEHThI, THUTATCIIbHBIC
BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
M0JIE3HBIE HCKOIAeMble, TOTLTMBO, BOJHBIE PECYPCHI, TIIIaHETa 3eMJIS.

TexHomnorus: CTPOUTEIbHBIE  TEXHOJIOTHH,  CEJIbCKOXO35iCTBECHHBIC
TEXHOJIOTHH, TEXHOJOTUH IJICKTPOHHON MPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAIUIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U AYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT ~IpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUA U COLMAIU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHEHTAllUM U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY ¥ MCTOPUYECKOMY HACIEIUI0, MOHMMAHWE 3HAYEHUS XUMHUYECKOU
HAyKW W TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruona;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3HO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JesATEeTbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOWUX TOBAPUIICH C
MO3UIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHMS TOCJIEICTBUU
MOCTYTKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAy4YHOT'O MO3HAHUS JJI Pa3BUTHUSl KaXKJOTO YeJIOBEKa
Y TIPOW3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIU U MECTa HAyKU «XUMUS» B
CUCTEME HAay4HBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUSA MPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJTHON U TEXHOJIOTUYECKOHN Cpeoi;

MO3HABaTENIbHAI MOTHBAIUS W WHTEPEC K OOY4YeHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEIOBATEIHCKOM



JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH W3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKUMU BEILIECTBAMU B YUCOHBIX U )KU3HEHHBIX CUTYyaIIUX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMUpOBaHKE LIEHHOCTHOI'O OTHOILUEHHUS K TPYIOBOM JAEATEIBbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOMN NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XMMHEW, B TOM YHUCIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMSI;

NOBBILICHHE YPOBHS OSKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKpYXarolel cpeabl; OCO3HAaHHWE TIJI00aNbHOTO XapakTepa HSKOJOTUYECKUX
npobsieM U MyTed UX pEelIeHUs; CHOCOOHOCTh NPUMEHATh 3HAHMS, MOTy4aeMble
MIpU U3YYEHUU XUMHH, JUIsl PEUICHUS 3a/lad, CBS3aHHBIX C OKPYXAIOIIEH cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOIHON, TEXHOJIOTHYECKOM M COLMAJIbHOW Cpell; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOM JEATENBHOCTH 3KOJOTHUYECKOW HAITPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEXKMPEAMETHBIX) TIOHATHH, OTPaKAIOIINX
MaTepuagbHOE E€IUHCTBO MHpa M TMpolecc IMO3HaHUs (BEIIECTBO, CBOWMCTBO,
9Heprusi, sSBIICHUE, HAy4YHBbIH (haKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpHs,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YeOHBIMU ACHCTBUSAMHU (TIO3HABATEIbHBIMU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XHBIMU  JUIi  TIOBBILICHUSA
3¢ (EKTUBHOCTH OCBOCHHS COJAEpXKaHUS y4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHIIMA, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTU
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, MO3HABATEIIHLHOM M COIMATBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHHWH: PACKPHIBATh CMBICT XUMHUYECKUX TIOHSITHHA (BBIACIATh UX CYIIECTBCHHBIC
MIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIW3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KIacCUUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBCHHBIC CBS3M MEXKIY OOBEKTaMH HW3Y4YCHUS, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (TIPEAMETHBIC M METApPEIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIN, UCIIOJIb3yeMbIe B XHUMHH, IPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUI 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyra U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIIeHUH Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCJIbHBIX TMPEACTABICHUA XapaKTepU30BaTh H3y4aeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAYyYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
SMIIUPUYECKOM M TCOPETUYECKOM YPOBHSAX B Yy4eOHON T03HABATEIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHUSI HCIOJIL30BaTh TOCTABJIICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITCIILHO CTAaBUTh BOIIPOCHI;, aHATU3UPOBAaTh (PAKTHI, BHISBISATH
u QopMynupoBaTh MpoOJIEMy, ONMPENENsATh Ieldb W 3aJa4d, COOTBETCTBYIOIINE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peampHBIE W MBICICHHBIE), CAMOCTOSTEIHLHO TPOTHO3UPOBATH PE3YJIBTATHI,
dbopmynrpoBaTh 0000IIEHNUS M BBIBOABI MO PE3ybTaTaM IMPOBEJACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHON paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsT JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHGOpMAIIMIO, 3HAYUMYIO IS pEIIeHUs y4eOHOM 3aJayu; yMEHUS NPUMEHATH
pa3auuHble METOAbl M (OpPMYJIUpPOBaTH 3alpoChl MpPU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHUCTEMBI; CAaMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYI0 (OpMYy MPEACTABICHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XUMHUYECKON HH(OpMAIMe; TNpPUMEHSATh MEXKIpeaAMeTHble ((du3nueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYyJbl, aOOpeBUaTypbl, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh IMOJYUYEHHBIE PE3yJIbTaThl MO3HABATEIBLHON JEATEIIBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C TMPE3CHTAIUCH
pPE3yJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO DKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(1K) TUCKYCCUU 3a7]aBaTh BOMPOCHI MO 00CYK/1aeéMOM TeMe U BBICKA3bIBaTh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOI POJib, PaCHpENesaTh 3aJaud MEXIY
YJICHAMH TPYIIBI, BBIIIOJHATh CBOIO YacThb pPAOOThI, KOOPAMHUPOBATH CBOH
JNEUCTBUS C ACHUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB W COIJIACOBAHMS TO3WIIMM, y4acTBOBATh B
oOCyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PETYJIATUBHBIMHA HCﬁCTBHﬂMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3ali, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BBIOMPATH CIIOCOO pelIeHHs] y4eOHOM 3a1auu (CpaBHUBATH HECKOJBKO BapHUAHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJlbTaToOB
dbopMynupoBaTh 00O0OIIEHNUS W BBIBOJBI, MPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pe3ynbTaThl OCBOEHUS MPOrpaMMbl MO XUMUU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJIIET PEAIU30BHIBATH YIIyOJIEHHOE H3Y4YeHHE KaKk B paMKax
OTIEIBHBIX KJIACcCOB, TaK M B paMKax pealu3alid HHIUBHIYaIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBepiieHHH pealn3aly NPOTPaMMBbl YIUIYOJIEHHOTO YpPOBHS
oOyuJaroluecsi CMOTYT JeTajbHee OCBOMTb MaTepHall, OBJIAJETh PaCIIMPEHHBIM
KpPYroM MOHSATHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYaOLIMMUCS HayUHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMUSA»; OCHOBbI HAYYHOTO MBIIUICHUS;, BUIbI JACSITEIBHOCTU IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00ecreynBalOT BO3MOKHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpaszoBaHus.

K xoniy oOyuenus 6 &8 kaacce y oOydaromerocs OyayT chopMupoBaHbI
CIICAYIOIINE TPEIMETHBIC Pe3yJabTaThl H3YYCHHS XUMHH Ha YIrIyOJICHHBIM
yYpOBHE:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMUUYECKHUX TOHSATHUH: aToM, MOJEKYJa,
XUMHUUYECKUN DJIEMEHT, METaJUl, HEMeTasl, a/UIOTPOIus, MPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, CMeCh (OAHOPOAHAsT M HEOJHOPOAHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIpHAsE Macca, MaccoBas [0S XHMMHYECKOrOo »JJIEMEHTa B COEJIUHEHUH,
MOJISIpHBIN 00BbEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHUJ, KICIIOTa, OCHOBAHUE,
cojib, amMOTepHbI OKcHua, amM(pOTEpHbIA THUIPOKCHA, XHMHYECKash peakius,



KJaccu(UKaIMs peakIuii: peakiui COCIUHCHUS, PEAKIIUU Pa3I0KCHUsI, PEaKITUU
3aMEIICHMsI, PEAKIMd OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHAas OpOWTAIIb,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpallvs BEIIECTBA B
pacTBOpE;  BIIEKTPOOTPUUATEIIBHOCTh, CTEIEHb OKUCJICHHS, OKHUCIUTEIH |
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
MIPUMEHATH 3T MTOHITHUS MPHU ONIMCAHUU BEIIECTB U UX MPEBPAILCHUN;

UCIIOJIB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINN;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEAEICHHOMY KJIACCy COE€IMHEHUM 10 (hopMysiaM, BUbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

PaCKpbIBaTh CMBICI 3aKOHOB COXPAHEHMUS MacChl BEUIECTB, IOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
T€OpHUH, 3aKOHA ABOTaJIpo M €ro CIEACTBUM, MPEACTABICHUNA O HAYYHBIX METOAAX
MO3HAHMS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YUYECHUS XUMUUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKHUX JJIEMEHTOB OT UX NOJ0XKeHU B [leproanueckoii cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas moiarpynna (A-
rpynmna)» u «nobouynas noarpymnmna (b-rpymnma)», «Mansie mepuoab» U «OO0JbIINe
MIEPUOJIBI»;

COOTHOCUTH 0003HAYEHUs, KOTOpble UMEIoTcsl B Tabnuie «llepuonnueckas
cucreMa xuMmudeckux oneMeHtoB J[. WM. MenaeneeBa», C€  YHUCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB U 3apsijl
sqipa, 00IIIee YMUCIIO AIEKTPOHOB U PACTIPEEICHUE UX 0 DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(DUIMPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMHUUYECKUE peaKIuu (10 YUCITY U COCTaBY YYAaCTBYIOIIUX B PEAKIIUH BEILECTB, MO
TeIoBoMYy 3G (deKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHOB, KHUCJIOT, OCHOBAaHUN M COJIEH, TEHETUYECKYIO CBSI3b MEXKIY
HUMHU, MOATBEPKIas MPUMEpPaMU MOJEKYJISIPHBIX YpaBHEHUI COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIil;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MOYKHOE MCTOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX
COCTaBa U CTPOEHUS, BO3MOXKHOCTU IMPOTEKAaHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX yCIOBHSIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEUHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JEMEHTa MO (QopMyJie COCTUHEHUs, HAXOJIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PAacTBOPE, MOJSPHYIO KOHLEHTPALMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEpAIM MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHUE, 0000IIECHNE, CUCTeMAaTH3aIiI0, KIIacCU(UKAIIUIO, BBISBICHUE
NPUYUHHO-CICICTBEHHBIX CBsSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB W
XUMHYECKHUX PEeaklii, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIO/ICHUE,
U3MEpEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli U MBICICHHBIN) — AJIs
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBJISITh YPAaBHEHHS TPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHABIMBATh CBA3U MEXKIYy peaqbHO HAOII0IaeMbIMH XUMHYECKUMU
SBJICHUSIMU U TIPOLIECCAMH, MTPOUCXOSAIIMMHA B MAaKpO- U MHUKPOMHUPE, OOBACHATD
IPUYUHBI MHOTOOOpa3usi BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHMSI CO 3HAHUSIMU
JIPYTUX YY4EOHBIX MMPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOCynbl M O0OpyIOBaHMs, a TakkKe IIpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMNBITOB M MPAaKTUYECKUX PabOT MO MOJYYEHUIO M COOMpaHUIO
ra3oo0pa3HbIX BellecTB (BOAOPOAA U KHUCIOPOZa), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECIEHHOW  MAacCOBOM  JIOJIEM  PAacTBOPEHHOTO  BEIIECTBA, PELICHUIO
AKCIEPUMEHTAJIbHBIX 3a7ad 1Mo TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIONIEH yMeHHUs1 0€30MacHOro OOpalleHus ¢ BEIIeCTBaMH, HUCIOIb3yeMbIMU
B TIOBCETHEBHOM KU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIAX COCPEKECHUS
3JI0POBbsI 1 OKPY>KAIOIIECH Cpe/Ibl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwaromierocss OyayT c)opMHUpPOBaHbI
CIICyIOIe TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUN: XUMUUECKUN IJIEMEHT,
aToM, MOJIEKYyJla, HWOH, KaTHOH, AaHUOH, DJIEKTPOOTPULATEIbHOCTb, CTEIECHb
OKHUCJICHUS, XUMUYECKasl peaKkilusi, TerIoBor 3P heKT peakiuu, MOjib, MOJISPHBIMI
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKI[MU, OKUCIUTEIb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBsA3b, CWiIbl Ban-nep-Baanbca), KoMIUJIEKCHBIC
COCIIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAS KyOuueckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHEelEeHTPUPOBAHHAS KyOudeckas,
reKCcaroHajbHasl IJIOTHOYIAKOBAaHHAS), KOPPO3Us METAJJIOB, CIUIABBI, CKOPOCTH
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOpPETUUECKUX OCHOB xumuu; [1/K;

WUTIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKHUX TIOHATUA U
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

WCIIOJI30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JIJISI COCTaBJieHUsI (hOpMYJT BEIECTB
Y YPAaBHECHUM XUMHUYECKUX PEAKIUM;

OMPENENATh BaJEHTHOCTh U CTENEHb OKUCICHHUS XUMHUYECKUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEICICHHOMY
KJIACCy COEIMHEHUU 1Mo (opmyiaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METANTMYECKOW) B HEOPTaHUYECKUX COCIUHECHUSX, 3aps]l HMOHA MO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEIMHEHUM, TUIT KPUCTAINIMYECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbicn [lepuoamueckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAHUE:

ONMKCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoamueckoit
CUCTEMbl XUMHYECKUX DJIEMEHTOB: pa3zinyaTh MNOHATUS «A-rpynmna» u «b-
TPYIITIay, «MaJbie IIEPUOIBDY U «OOJBITHE TIEPHOIBIY;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesieIeHUeM JJICKTPOHOB [0 SHEPreTUYECKUM YPOBHSIM, MOIYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB Y THAPOKCHUJOB) B MpeJeax MaJbIX MEPUOJIOB U TJIaBHBIX MOJTPYII C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIEJICTBHM, 3aKOHA JIEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HaOpaBJICHUS CMEMICHUS XUMHUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKHUE HJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEMICHEW OKMUCJICHUS XMUMHYECKHX HJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYaCTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPTaHWYECKUX COCIMHEHUM, MOATBEPXKAasi 3TO OMHCAHUE
NpUMepaMH  MOJIEKYJIIPHBIX M  HMOHHBIX  YPaBHEHHM  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON UCCOIUALIUM KUCIIOT, IIeIouen
W COJIeH; TOJHBIE M COKpAICHHbIE YPAaBHEHUS pEaKIil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOJM3a COJEHd  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeCKa3bIBaTh XapaKTep Cpe/ibl B BOJHBIX paCTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHHi, 0op, a30T, pocdop,
cepa, XJop, HATPUi, KaJuil, MarHui, KaJIbIUM, ATFOMUHUH, KEI€30, ME/lb, LIUHK,
cepeOpo) U 00pa30BaHHBIX MMH CJIOXKHBIX BEIIECTB, B TOM YHCJI€ UX BOIHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuus (1V), azora (I, Il, I, 1V, V) u docdopa (lll, V), cepur (I1V, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuasl MetamwioB |A-IIA-rpynn, amomunus, meau (Il), uunka,
xenesa (11 u 111));



MOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEIIECTB (KUCIOPOACOACpKAIINe KHUCIOTHl XJIOpa, a30THCTast, OOpHas, yKCyCHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BJIMSTHUE Ha KUBBIE OPTaHU3MBbI, IPUMEHEHHUE B Pa3IMUHBIX OTPACISAX YKOHOMHUKH,
UCIIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
WOHBL: XJIOpUA-, OpoMuUI-, UoAua-, cyibdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbGuT-, Cynb(ua-, HUATPAT- U HUTPUT-UOHBI, TUIPOKCHUI-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllys, aTlOMUHUS, Keie3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATH U NMPOTHO3UPOBATH CBOMCTBA BaXKHEUIINX M3y4aeMbIX BEILECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOKHOCTh MPOTEKAHHSI XUMUYECKUX MPEBPAIICHUN B Pa3TMUHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJEMEHTOB XHUMHYECKOW KUHETUKH U
TEPMOIMHAMHUKH;

BBIUUCIISATh OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MacChl BELIECTB,
MAacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO DJEMEHTa B
COCMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0 BEUIECTBA B pacTBOpPE, HAXOIUTh
npocTeiyo GopMyiTy BELIECTBA [0 MACCOBBIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
IPOBOAUTH PAcUeThl O YPAaBHEHUSAM XMMHUYECKHMX PEaKIMi ¢ Y4ETOM HeAOoCTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh TpaBwia  Oe3omacHOW  paboThl B jabopaTopuu  TIpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOCynbl M OO0OpYyIOBaHMs, a TakkKe IIpaBHiia
oOpaiieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMH BBITIOTHEHHUSI
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PadOT MO MOJYYEHUIO W COOMpaHUIO
ra3oo0pa3HbIX BeIIECTB (aMMHMaka M  YIJIGKUCIOrO Tra3a) M PEUICHUIO
HKCMEPUMEHTAIbHBIX 3aJad MO TeMaM Kypca, MPEACTaBIsATh pPe3yJIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OIEPAlMU MBICIUTEIBHOU JEATENBHOCTU (aHAIMU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMAaTH3allui0, BBISIBICHHE TNPUYUMHHO-
CJIEJICTBEHHBIX CBS3€i) MPU U3yYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKLUH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU MO3HaHMs (HaOI0IeHue, H3MEPEHNE,
MO/ICJIMPOBAHUE, IKCIICPUMEHT (PEaIbHbIA U MBICIICHHBIN);



OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIeCTBAMH,
UCIIOJIb3yEMbIMH B TIOBCEAHEBHOM JKM3HM, IIpaBWia IOBEAEHUS B LEIAX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(OMmacHOCTh) BO3JCUCTBUS HA JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPUMEPAX CIMOCOObl YMEHBIIIEHUS U MPEAOTBPALICHUSI UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JeSATEeIbHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHSIMU, KAaK OCHOBY
Uil Ipo(ecCHOHaNbHOM OpUEHTAallMd W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npo(UIBHOrO MIpeaMeTa IMpH MPOJOJDKEHHMH OOYy4eHHsS Ha YpPOBHE CpEIHEro
oO1iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESATENbHOCTU
XUMHYECKON W XUMHUKO-3KOJOTMYECKOW HANpaBICHHOCTH, NPUOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYCCKOM 10 2
JESATEIbHOCTH YEJIOBEKa
BemecTBa u xumuueckue
1.2 28 1
peakiuu
Htoro no paznemny 38
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o rasax.
2.1 19 1 1
Kucnopon. Oxcubt
Bonopoa. Ilonstue o kucnorax u
2.2 8 1
COJIAX
Bona. PactBopsl. [Tonsitue 00
2.3 P 18 1 1
OCHOBaHHSIX
OCHOBHBIE KJacChl
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 61

Paspnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJIl/lTeJILHO-BOCCTaHOBI/ITeJIbHl)le pealculm




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 18
XHUMHYECKUX djeMeHToB /I, 1.
MenaeneeBa. CtpoeHue aTroma
XUMHYECKAS CBA3b.
3.2 OKUCINTEIIHHO- 16
BOCCTAHOBUTEJIBHBIE PEAKITUU
Hroro mo pazueny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypeni
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
11 [ToBTrOpenue u yriy0OiaeHne 3HaHHA O 8
' BEILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTI/I MPOTCKAHHS 1 1 1
XUMHYECKHUX PEaKIUii
13 DJEeKTPOIIMTHYECKAS TUCCOIHALTHSL. 1 1 5
XUMHUYECKUE PEaKIH B PACTBOPax
Hroro mo pazueny 36
Pa3nes 2. HemeTanibl M MX COeIMHEHHUS
51 OO61mas XxapakTepUCTHKA XUMUYECKUX 3 1
' aneMeHToB VIIA-rpymmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 anemenToB VIA-rpynmsl. Cepa u eé 10
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 12 1
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro 1o pasneny 43




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01111e cBOMCTBA METAIIJIOB 10
3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 22 2
Wroro no pazueny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa 1 Matepuaisl B )KU3HU YEJIOBEKA. 5
' OCHOBBI YKOJIOTUYECKON TPAMOTHOCTH
Htoro no pazneny 5
Pa3znen 5. O0001menne 3HAHUH
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUMA 10 5
' OCHOBHBIX Pa3zesioB KypcoB 8—9 Ki1accoB
Hroro mo pazueny 10
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11







HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakruueckue
n/n Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Poiab XuMuM B 5KU3HU 1 0 0 bu6nunorexa LIOK
YeJI0BeKa https://m.edsoo.ru/ff0d4290
[TonsiTre 06 UCTOpUU BO3SHUKHOBEHUS U bubmmoreka [JOK

2 1 0 0
pPa3BUTHUS XUMUHU. XUMUS B CHCTEME HAYK https://m.edsoo.ru/ff0d4290

3 Tena u BemecTBa. PU3NICCKUEC U XUMUYECKHUE 1 0 0 bubnuorexa [IOK
CBOICTBA BEILIECTB https://m.edsoo.ru/ff0d4290

bubnuoreka [{OK

4 ) 1 0 0

W3UYECKUE U XUMUICCKUE SIBIICHUS https://m.edsoo.ru/f0d4290
[ToHSATHE O TEOPETHUECKUX METOAAX TIO3HAHUS
5 B €CTECTBEHHBIX HayKaX. MIcTOUHUKH 1 0 0 bubmmorexa [TOK
N yrax. https://m.edsoo.ru/ff0d4290
XUMHYECKOH MHPOpMAITUN
[IpencraBienust 0 HAyYHOM MTO3HAHUH Ha
SMIUPUUYECKOM YPOBHE: HAOIIOIEHHE,

6 HU3MEPEHHE, SKCTIEPUMEHT, MOJICITMPOBAHUE. 1 0 0 bubnmnorexa [JOK
[Tonsitue o MeTo/1ax pabOTHl C XUMUYECKUMHU https://m.edsoo.ru/ff0d4290
BemectBaMu. OO0pyI0BaHHUE MIKOIBHOM
XUMHYECKOH J1abopaTopun
[TpakTuyeckas padora Ne 1 mo teme "[IpaBuia

7 a0oTHI B TabOpaTopuu U MPUEMBI 0OpaIeHUs 1 0 1 bubmmorexa [JOK
P paTop P pati https://m.edso0.ru/ff0d4290
¢ 1abopaTopHbIM 000pyIOBaHUEM"

8 YucThie BelecTBa U CMECH 1 0 0 bu6nunorexa LIOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d4290
bubnunoreka LIOK

o Criocodst pasnencrus cmeceii https://m.edsoo.ru/ff0d4290
[IpakTrueckas padota Ne 2 o Teme
10 "Paznenenne cmeceit (Ha mpuMepe OUYNCTKH bubmmorexa [JOK
! . | prMEp https://m.edso00.ru/ff0d4290
TTOBApEHHOM COJIN)
bubnunorexa LIOK
1 AATOMBI i1 MOy Tbi https://m.eds00.ru/ff0d4290
bubnuoreka [{OK
12 X
FIMHTACCIHE STCMEHTBL https://m.edsoo.ru/ff0d4290
13 [IpocThie U CI0KHBIE BEIISCTBA bubmorexa [JOK
P H https://m.edsoo.ru/ff0d4290
14 BemecTsa MoJIeKyIISIpHOTO U bu6nunorexa LIOK
HEMOJIEKYJISIPHOT'O CTPOCHUS https://m.edsoo.ru/ff0d4290
15 Xumudeckas popmyiia. BaleHTHOCTh aTOMOB bubmmoreka [JOK
XAMUYECKHAX IIIEMEHTOB https://m.edsoo.ru/ff0d4290
16 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB bubmorexa [OK
B https://m.edsoo.ru/ff0d4290
17 OrnpesienieHre BaJIGHTHOCTH aTOMOB TI0 bubmuoreka [IOK
dhopmynaM OMHAPHBIX COCTMHEHUIM https://m.edsoo.ru/ff0d4290
18 OTHOCHUTENbHAs aTOMHAs Macca. bubnnorexa [JOK
OTHocuTeNnbHASE MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d4290
BrrunciieHuss OTHOCUTENIBHOW MOJIEKYIISIPHOU
19 MacChl BEIIECTB, MOJIIPHOM MaccChl, MacChl bubmorexa [TOK
H ’ p ’ https://m.edso0o.ru/ff0d4290
BEIIIECTB 1 KOJIMUYECTBA BEIIECTBA
20 MaccoBas 10719 XMMAYECKOTO dJIeMEHTa B but6mmoreka [IOK
COEMHEHUH https://m.edsoo.ru/ff0d4290
21 Berauciiernss MaccoBOM 10JIM XUMHYECKOTO but6mmoreka [IOK
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3JIeMeHTa 10 (hOpMyJie COeTMHEHUS

https://m.edsoo.ru/ff0d4290

Haxosxnenue npocteiimiei popmyibt

bu6nmoreka [IOK

22
BEIMISCTBA IO MACCOBBIM JIOJISIM DJIEMEHTOB https://m.edsoo.ru/ff0d4290
Brraucnenus npocreiiieit GpopMyiab
23 BEILIECTBA IO MECCOBBIM HH(IE I\fOJ'I};HI)IM OJIIM bubmorexa HIOK
H A https://m.edsoo.ru/ff0d4290
DJIEMEHTOB
bubnunoreka LIOK
24 Komusectso seuecrsa. Mo https://m.edsoo.ru/ff0d4290
B3auMocBs3b KOJINYECTBA, MACCHI M YHCIa bubnunoreka LIOK
25
CTPYKTYPHBIX €MHUI] BELIECTBA https://m.edsoo.ru/ff0d4290
bubnunoreka LIOK
2 M
6 OVIPHAJL Macca CMECH BELIECTB https://m.edsoo.ru/ff0d4290
97 MouJbHasg JOJIS XUMHYECKOTO dJIEMEHTA B bubnunoreka LIOK
COCTMHCHHUH https://m.edsoo.ru/ff0d4290
08 Haxoxnaenue npocreiimien hopmyIbt bubnuoreka [{OK
BEIIECTBA 10 MOJILHBIM JOJISIM DJIEMEHTOB https://m.edsoo.ru/ff0d4290
29 XHUMUYECKHUE ABICHUA. XUMUYECKAs PeaKIus bubmuoreka [IOK
U e€ IPU3HAKU https://m.edsoo.ru/ff0d4290
30 3aK0H COXpaHEHHUS MAacChl BEIIECTB bubmorexa HOK
p m https://m.edsoo.ru/ff0d4290
31 ATOMHO-MoOIeKysipHas Teopus. JKnu3Hp u bubmmnoreka HOK
nearenbHOCTh M. B. JIoMmonocoBa https://m.edsoo.ru/ff0d4290
but6mmorekxa [IOK
2 X
3 HMMITHECKHE YPaBHEHHd https://m.edsoo.ru/ff0d4290
33 TUnel XUMHYECKUX PEaKIIUil bubmorexa TIOK
peakdl https://m.edsoo.ru/ff0d4290
34 Pacu€thl M0 XUMHYECKUM YpaBHEHUAM bubnuotexa [JOK

KOJIMYCCTBA U MACChl UCXOAHBIX BCIICCTB UJIU

https://m.edsoo.ru/ff0d4290
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MPOJIYKTOB PEaKIUU

Brrancnenus no YpaBHCHUAM XHMHYSCKOM
pCaKkuu: KOJINYCCTBA BCUICCTBA, MACChI 11O

bu6numoreka [IOK

35
M3BECTHOMY KOJINYECTBY BELIECTBA, Macce https://m.edsoo.ru/ff0d4290
peareHToB WU MPOAYKTOB PEeaKIIHH
Brruucnenus mo ypaBHEHUSIM XUMHYECKOM
36 pEeaKIUK: KOJIMYECTBA BEUIECTBA, MACCHI TTO bu6nmoreka [IOK
M3BECTHOMY KOJINYECTBY BELIECTBA, Macce https://m.edsoo.ru/ff0d4290
peareHTOB WU MPOAYKTOB PEeaKIIHH
bubnuoreka [{OK
v .
3 O06o0011IeHre U CUCTEMAaTH3allUsl 3HAHHIMA httos://m.edsoo.ru/ff0d4290
38 KonTponbnas pabora Ne 1 o reme "Bemectsa bubnnoreka [JOK
Y XUMUYECKUE peaKiuu" https://m.edsoo.ru/ff0d4290
bubnuoreka [{OK
39 B — ! .
OIY% — CMECh Ta308. LOMATHE O Tasax https://m.edsoo.ru/ff0d4290
N bubnuoreka [{OK
4 A .M 7
0 3akoH ABoraapo. MomsipHbIif 00HEM Ta30B https://m.edsoo.ru/f0d4290
Brruucnenus o0béMa, KOTUYECTBA BEIIECTBA
41 rasa 1o U3BECTHOMY €0 KOJUYECTB bubmorexa HOK
. y y https://m.edsoo.ru/ff0d4290
BEIIECTBA, 00BEMY
42 OTHOCHUTENBHAS TUIOTHOCTH Ta30B bubmorexa HOK
https://m.edsoo.ru/ff0d4290
43 BrruucieHuss OTHOCUTEILHOM TUIOTHOCTH bubnuoreka [{OK
ra3oB https://m.edsoo.ru/ff0d4290
OrnpeneneHne OTHOCUTENIBHON MOJIEKYJIIPHON
44 MacChl Ta3000pa3HOTO BEIIECTBA 10 bubmorexa [TOK
. p Hf https://m.edsoo.ru/ff0d4290
M3BECTHON OTHOCUTEIBHOM INTIOTHOCTH
45 Brruucienust OTHOCUTENTEHON MOJICKYIISIPHOM bubnuotexa [JOK
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MaccChl Ta3a 10 U3BECTHOU OTHOCUTEIILHOMI

https://m.edsoo.ru/ff0d4290

IJIOTHOCTHU
46 OOBEMHBIC OTHOIIIEHUS Ta30B MIPH bubnmnoreka HOK
XUMHYECKUX PEAKIIUAX https://m.edsoo.ru/ff0d4290
47 Boruncnenus 00bEMOB ra3oB M0 ypaBHEHUIO bubmmoreka [JOK
XUMHYECKOHN peakiuu https://m.edsoo.ru/ff0d4290
48 Kucnopon — siemMeHT U IpocToe BEIIECTBO bubmmorexa [JOK
oA P B https://m.edsoo.ru/ff0d4290
bubnuoreka [{OK
49 Oxcryet https://m.edsoo.ru/ff0d4290
50 CriocoOsl MoTydeHus KHUCIopoia B bubmmoreka [JOK
J1a00paTOPHUH M MPOMBIIIJICHHOCTH https://m.edsoo.ru/ff0d4290
[IpakTuueckas pabora Ne 3 o Teme
51 "[Tonyuenue u cobupanue KMUCIOPoia bubmmorexa [JOK
i opat posta, https://m.eds00.ru/ff0d4290
W3Y4YECHHE €ro CBOMCTB
52 KpyroBoport kucnopoa B npupoie bubmorexa LOK
PYTOBOPp poA pupon https://m.edso00.ru/ff0d4290
53 O30H — amnoTponHast MOAU(PUKALIHS bubmuoreka [IOK
KHUCJI0pOJa https://m.edsoo.ru/ff0d4290
TennoBoit 3 PEKT XUMUIECKON pEaKIINH,
54 T MOXI/IMI/I‘({IJG(I()JKI/IC ABHEHUS 3130-111 bubmmorexa [TOK
P P ’ https://m.edso00.ru/ff0d4290
SHJOTEPMUUYECKHE PEaAKIINU
55 Tomnuo. Mcrionbs3oBaHue yris U MeTaHa B bu6muoreka [JOK
KaueCcTBE TOIUIMBA. 3arpsi3HEHNE BO3oyXa. https://m.edsoo.ru/ff0d4290
Brrunciienus mo ypaBHEHHSIM XUMHYECKON
56 peaKIu: KOJIMYeCTBa BEMIECTBa, 00bhEMA, but6mmoreka [IOK

MAacchl 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WU MPOTyKTOB

https://m.edsoo.ru/ff0d4290
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peakiuu

57 Kontponbnas padota Ne 2 o teme "Bo3myx. bubnmnoreka HOK
Kucnopon. Oxcunpr" https://m.edsoo.ru/ff0d4290
58 Bomopoa — a5eMeHT 1 MpocToe BEmecTBO bubmorexa LOK
HOPOA P - https://m.edsoo.ru/ff0d4290
CriocoObl TToTy4eHHsT BOAOPO/Ia B bubmuorexa [JOK
59
J1a00paTOPHUH U MPOMBIIIJICHHOCTH https://m.edsoo.ru/ff0d4290
[IpakTuueckas padora Ne 4 o Teme
60 "[Tonyuenue u cobupanue Bogopoaa bubmmorexa [IOK
i P | HAOPOE, https://m.edsoo.ru/ff0d4290
W3Y4YECHHE €ro CBOMCTB
61 Hcnosb3oBanue BOJOPO/Ia B KAYECTBE bubnnoreka [JOK
TOIUIMBA https://m.edsoo.ru/ff0d4290
62 [TonsTre o kuciaorax u consax. CocraB KUCIOT bubmuoreka [{OK
U cosen https://m.edsoo.ru/ff0d4290
Brruucnenus 00b€Ma, KOJTUYECTBA BEIIECTBA
63 rasa 1o U3BECTHOMY €T0 KOJUYECCTB bubmorexa LOK
,}_I y https://m.edsoo.ru/ff0d4290
BEIIECTBA U 00BEMY
64 Brruucnenust 005EMOB ra30B 10 YpaBHEHUIO bubmuoreka [IOK
XUMHYECKON peaKiuu https://m.edsoo.ru/ff0d4290
Brruncnenus mo ypaBHEHUSIM XUMHUYECKOM
€aKIIMK: KOJIMYECTBA BEIIECTBa, 00bhEMA,
65 faacclil 10 U3BECTHOM K;IJIIquCTB BEIIECTBA bubmorexa HOK
i y y Bettt ’ https://m.edsoo.ru/ff0d4290
00BEMY, Macce peareHToOB WK IPOJYKTOB
peaku
bubnunorexa LIOK
66 o i .B
M3UYECKUe CBOMCTBA BOBI. Bona B mpupoe https://m.edsoo.ru/F0d4290
67 AHaNM3 ¥ CHHTE3 — METO/Ibl U3yUEHUS bu6nunorexa LIOK

cocTaBa BOJIBI

https://m.edsoo.ru/ff0d4290
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bubnunorexa LIOK

68 X i
VIMITHCCKHE CBOHCTEA BOART https://m.edsoo.ru/ff0d4290
bu6nmoreka [IOK

69 C i

OCTaB OCHOBAHHH https://m.edsoo.ru/ff0d4290

70 PacTtBopsl. PacTBOpMMOCTH BELIECTB B BOJE bubmmorexa [JOK

PRl P - A https://m.edsoo.ru/ffod4290
HacpliieHHblie U HeHACHIIICHHEIE,
71 KOHIEHTPUPOBAHHbIE U pa30aBIICHHbIC bubmmorexa [IOK
HICHIPHP P https://m.edsoo.ru/ff0d4290
pacTBOpHI
CriocoObI BhIpayKEHUSI KOHIICHTPAIIUU

72 aCTBOpPOB: MIZICCOBaH OJI;IH ach(I)l €HHOTO bubmorexa LIOK
P POB: HOTLD b https://m.edsoo.ru/ffod4290
BEIIECTBA, MOJISIpHAs. KOHIICHTpAIUs
[IpakTuueckas padora Ne 5 o Teme
"[IpuroroBiieHrE paCTBOPOB C OMPEACIEHHON

73 MacCOBOM J0Jiel paCTBOPEHHOIO bubmmoreka [JOK
Belectsa.lIpurorosienrne pacTBOpoB ¢ https://m.edsoo.ru/ff0d4290
ONpeeIEHHON MOJISIPHOU KOHLICHTPALIUEH
pacTBOpEHHOTO BeriecTra"

74 Brrunciienus ¢ ucronabp30BaHUEM MOHATHS bubmuoreka [IOK
«MaccoBasi 107151 BELIECTBA B paCTBOPE» https://m.edso00.ru/ff0d4290
Brruucnenus ¢ uCosb30BaHUEM TTOHITHS

75 «MOJISIpHAsi KOHIIEHTPAIUs PAaCTBOPEHHOTO bubmorexa LHOK

P HetTpatti p P https://m.edsoo.ru/ff0d4290
BELIECTBa»
Ponb pacTBOpOB B IpUpOAE U KU3HU bubmuortexa [IOK

76
yenoBeka. KpyroBopoT BOJIbI B Ipupoie https://m.edsoo.ru/ff0d4290

77 3arpsi3HeHUE TPUPOAHBIX BoA. OxpaHa 1 bubnuotexa [JOK
OYMCTKA NPUPOAHBIX BO. https://m.edso0.ru/ff0d4290

78 Boruncnenus ¢ ucnosib30BaHueM rpaukoB bu6muoreka [JOK
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PacTBOPUMOCTH JIJISl PaCUE€TOB PACTBOPUMOCTH
BELICCTB

https://m.edsoo.ru/ff0d4290

Breraucnenus ¢ nCnojab30BaHUEM MOHSITHS

bu6numoreka [IOK

79
«MaccoBasi 10J1s BELIECTBA B PACTBOPE» https://m.edsoo.ru/ff0d4290
Brrunciienus ¢ uCIoabp30BaHUEM TTOHSATHS
80 «MOJISIpHAs! KOHIICHTPAIIUs pacTBOPEHHOTO bubmmorexa [IOK
P HeHTpatyA p p https://m.edsoo.ru/ff0d4290
BEIIIECTBAY
Brruucnenus ¢ ucnosib3oBaHuEM TpadUKOB
81 aACTBOPHUMOCTH JIJISI pacué€TOB paCTBOPHMOCTHU bubmorexa OK
pactsop AP pactsop https://m.eds00.ru/ff0d4290
BEIIIECTB
. bubnuorexa [{OK
82 O000111eHIE U CUCTEMATHU3AaIU 3HAHUI https://m.edsoo.ru/F0d4290
83 KonTponbnas padota Ne 3 o reme "Bonopoa. Bu6mmoteka [JOK
Boga. PactBopsl. OcHoBaHus" https://m.edsoo.ru/ff0d4290
84 Oxcupl: cocTaB, KIacCHPUKALINS, bu6nunorexa LIOK
TPUBHAIIBHBIC HA3BaHUS https://m.edsoo.ru/ff0d4290
85 [MonydeHune U XUMHUECKHE CBOMCTBA OKCHIOB bubmorexa [JOK
v A https://m.edsoo.ru/ff0d4290
86 [TonsiTHE O TUIPOKCUAAX — OCHOBAHUSX U bubnnorexa [JOK
KHUCJIOPOJCOAEPKAIINX KACITOTaX https://m.edsoo.ru/ff0d4290
87 du3nyecKre 1 XMMUYECKUE CBOMCTBA KUCIOT bubmorexa [JOK
https://m.edsoo.ru/ff0d4290
bubnmorexa LIOK
88 I1
OITYHCHHC KHCENOT https://m.edsoo.ru/ff0d4290
bu6nmnorexa LIOK
K .
89 AACCH UKANIA OCHOBAHMIA https://m.edsoo.ru/ff0d4290
90 [1€noum, UX CBOWCTBA U CIIOCOOBI ITOTYICHHUS bubmmorexa [JOK

https://m.edsoo.ru/ff0d4290
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HepactBoprmble OCHOBaHHMS, UX CBOMCTBA U

bubnunorexa LIOK

91
CIOCOOBI MOTyYEHUS https://m.edsoo.ru/ff0d4290
[TonsiTre 06 aM(OTEPHBIX THIPOKCHUIAX:
92 XUMHYECKHE CBg)ﬁCTEa Y TI0J1 peHHe bubmmorexa [JOK
3 YACHHE. https://m.eds00.ru/ff0d4290
[IpuMeHeHne BaxKHEUIINX OCHOBaHUM
93 Comu: cocraB, knaccuduKarus, TPUBHAIbHBIC bubmuorexa [JOK
Ha3BaHUs https://m.edsoo.ru/ff0d4290
94 du3nyYecKre 1 XMMUYECKHE CBOMCTBA COJIEH. bubnuorexa [IOK
[Tonyuyenue coneit https://m.edsoo.ru/ff0d4290
['eneTnyeckas cBsI3b MEXKIy KiIaccaMu bubnnoreka [JOK
95 .
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/ff0d4290
[IpakTuueckas paborta Ne 6. Pemenue
96 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bubnuoreka [{OK
«OCHOBHBIE KJIACChl HEOPTAaHUUECKUX https://m.edsoo.ru/ff0d4290
COEIUHECHUIN»
Brruncnenus mo ypaBHEHUSIM XUMHUYECKOM
peaKIuu: KOJIUYECTBA BEIIECTBa, 00bEMA,
97 MaccChl 10 U3BECTHOMY KOJINYECTBY BEIIECTBA bubmorexa HOK
. Y 4 ’ https://m.edsoo.ru/ff0d4290
00BEMY, Macce peareHToOB WK MPOAYKTOB
peakiuu
Brruncnenus Macchl MpoayKTa peakiiy 1mo
M3BECTHOM Macce OJJHOTO U3 UCXOJHBIX
98 BEIIIECTB, B3ATOT0 B BUJIE pacTBOpa bubmorexa [JOK
’ . P pa, https://m.edso0.ru/ff0d4290
COJIepIKAIIero ONMpeeIEHHYIO MAaCCOBYIO
JTOJIFO paCTBOPEHHOTO BEIIECTBA
KonTponpnas padota Ne 4 o teme
| bu6nunorexa LIOK
99 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX

coenuHeHun"

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

[TepBbie MOMBITKY KIACCHPUKAITUN

bubnunorexa LIOK

1
00 XAUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d4290
101 IlonsTre 0 TpymIIaXx CXOAHBIX JIEMEHTOB bubmorexa [JOK
pyn A https://m.eds00.ru/ff0d4290
DNEeMeHTHI, KOTOPBIE 00pa3yoT aM(OTEpHBIC bubnmnoreka HOK
102
OKCHJIbI U TUJIPOKCHIBI https://m.edsoo.ru/ff0d4290
103 [Tepuoanueckuii 3akoH. OTKpBITHE bubmuorexa [JOK
[Tepuonuueckoro 3akoHa https://m.edsoo.ru/ff0d4290
KopoTtkonepuoaHas ¥ JJIMHHOIICPHUOHAS
104 (bopMLI Ile pHo I[I/IquKoII;I CI/ICTGMS " bubmmorexa [JOK
P PHoA https://m.eds00.ru/ff0d4290
XUMHYECKUX d1eMeHTOB J[.1. MeHneneeBa
bubnunoreka LIOK
105 Hepuoast u rpymms: https://m.eds00.ru/ff0d4290
106 OcHOBHBIC CBEICHUS O CTPOSHHH aTOMOB bubmorexa [IOK
g P https://m.edsoo.ru/ff0d4290
bubnmnorexa LIOK
107 (CocTan aTOMHEIX 7P https://m.edsoo.ru/ff0d4290
108 M30TO0nbI Kak pa3HOBUAHOCTH aTOMOB bubmuoteka [IOK
XHUMHYECKOI0 dJIEMEHTa https://m.edsoo.ru/ff0d4290
bubmmoteka IIOK
109 DEKTPOHEI https://m.edsoo.ru/ff0d4290
bubnmnorexa LIOK
110
DIICKTpOHHAA OpOHTAIL https://m.edsoo.ru/ff0d4290
111 OHepreTu4ecKre ypoBHHU U MOJYPOBHH aTOMa; bu6muoreka [JOK
S-, p-, d-opOuranu https://m.edsoo.ru/ff0d4290
112 DNeKTpOHHBIE KOHPUTYPAITUU U JIEKTPOHHO- bubnuotexa [JOK
rpadudeckue GopMysIbl aTOMOB https://m.edsoo.ru/ff0d4290
113 CtpoeHue 3JIeKTPOHHBIX 000JI09€K aTOMOB but6mmoreka [IOK
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nepBbIX 20 XUMHUYECKUX IEMEHTOB
[Tepuonuueckoit cucremsl .. Menaeneena

https://m.edsoo.ru/ff0d4290

3aKOHOMEPHOCTH U3MEHEHMSI paJyca aTOMOB
XUMHUUYECKUX 3JIEMEHTOB, METAIIIMYECKUX U

bu6nmoreka [IOK

114
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U https://m.edsoo.ru/ff0d4290
nepuoam
115 H3meHeHne CBOMCTB COSIMHEHUH XUMHUYECKUX bubmuorexa [IOK
3JIEMEHTOB B IIEPUOJIAX U IPyIIax https://m.edsoo.ru/ff0d4290
XapakTepucTuKa XUMHYECKOTO JIEMEHTA T10
116 ero nojoxeHuro B [lepuoanueckoit cucreme bubmorexa HOK
proA https://m.edsoo.ru/ff0d4290
J.1. Menneneea
3nauenue [leproauyeckoro 3akoHa u
117 [leproauueckoii CuCTEMbI XUMHUYECKHX bubmorexa OK
proa https://m.edsoo.ru/ff0d4290
3JIEMEHTOB JJISl Pa3BUTHS HAYKU U TIPAKTHKU
118 DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX bubnnorexa [JOK
3JIEMEHTOR https://m.edsoo.ru/ff0d4290
bubnmnorexa LIOK
119 KosanentHas nosspHas cease https://m.edsoo.ru/ff0d4290
bubnmorexa LIOK
12 K
0 OBIICHTHAN HEMOIAPHAT CRA3D https://m.edso00.ru/ff0d4290
bubmmoteka IIOK
121 4
OHAL CBA3D https://m.edsoo.ru/ff0d4290
122 DNEKTPOHHBIE U CTPYKTYPHBIE (HOPMYJIBI bubmuoreka [IOK
BEIIECTB https://m.edsoo.ru/ff0d4290
123 Kpucrannmaeckue u amopdHbie BemecTBa E’[I:gsﬂlpllr?:c;(;)(])lroullif 044290
124 Tunsl KPUCTAIUIMUECKUX PEIIETOK U MX bubmuoteka [IOK

XapaKTCPUCTHKHU

https://m.edsoo.ru/ff0d4290
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[TpuurHBEI MHOTOOOpa3Msl BEIIECTB,

125 3aBHUCUMOCTH CBOMCTB BEIECTB OT COCTaBa 1 buGnuorexa [IOK
B https://m.eds00.ru/ff0d4290
CTpOCHUS
bubnunorexa LIOK
12
6 Creneup okncneris https://m.edsoo.ru/ff0d4290
127 OKUCIINTEIIFHO-BOCCTAHOBUTEIBHBIE PEAKIINT buGnnorexa [IOK
peaxtt https://m.edso0.ru/ff0d4290
128 XUMHYECKHE SJIEMECHTBI — OKHCIIMTEIN U bubnunoreka LIOK
BOCCTAaHOBUTEIU https://m.edsoo.ru/ff0d4290
CocrapneHue ypaBHEHUN OKUCIUTEIBHO-
129 BOCCTAaHOBUTEIILHBIX PEAKIIUN, METO bubnnorexa [IOK
PEAKIHH, METOA https://m.eds00.ru/ff0d4290
3JIEKTPOHHOTO OajaHca
Boruncnenus no ypaBHeHUSIM XUMHUYECKOM
€aKIMU: KOJINYECTBa BEIIECTBA, 00hEMa,
130 f/[acclil 10 U3BECTHOM K:JIII/IIICCTB BEIECTBA bubnuorexa [JOK
i y y Bettt ’ https://m.edsoo.ru/ff0d4290
00BEMY, Macce peareHToOB WK MPOJYKTOB
peaknuu
Brrunciienus npocrenien MOJeKyJISpHOU
131 (hopMyIIbI BEIlleCTBA IO U3BECTHBIM MacCOBBIM bubmmorexa LIOK
PMY B https://m.edsoo.ru/ff0d4290
JIOJISIM DJIEMEHTOB
bubnmnorexa LIOK
132 7
3 O000111eHE U CUCTEMATH3AaIlU 3HAHUI https://m.edsoo.ru/ff0d4290
133 KontponsHas padora Ne 5 o teme "CtpoeHue bubmuoteka [IOK
aroMa. XuUMHYeCcKas CBIA3L" https://m.edsoo.ru/ff0d4290
bubnunorexa LIOK
134 P 7
C3CPBHEI YPOK https://m.edsoo.ru/ff0d4290
135 PesepBHbIil ypok bubmmorexa LIOK

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

bubnunorexa LIOK

136 Pesepsibiii ypox 1 0 0 https://m.edsoo.ru/ff0d4290

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5 6


https://m.edsoo.ru/ff0d4290

9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IlpakTuueckue p
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bu6nmoreka [IOK
1 C 1 0 0
TPOCHHE aTOMOB https://m.edsoo.ru/ff0d210c
[TocnemoBaTeIbHOCTh 3aIIOJIHEHUS
2 3JICKTPOHHBIX OPOUTAICH aTOMOB MaJIbIX 1 0 0 bubmorexa HOK
P P https://m.edsoo.ru/ff0d210c
MIEPHOJIOB
3 Oco0eHHOCTH 3aI0IHEHUS JIEKTPOHHBIX 1 0 0 bubmmoreka [JOK
opOuTaneii aToMOB OOJIBIIINX TIEPUOIOB https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
4 CreleHb OKUCICHUS M BaJICHTHOCTh 1 0 0 https://m.edsoo.ru/F0d210c
bu6nunorexa LIOK
5 B I 1 0 0
TR XHMITICCKOM CBASH https://m.edsoo.ru/ff0d210c
OOMEHHBIN ¥ TOHOPHO-aKIIETTOPHBIH
6 MEXaHu3M 00 IZISOBI;HI/IH K(I)lBaneIfTHoﬁ CBsI3U 1 0 0 bubmorexa [TOK
p . ' https://m.edsoo.ru/ff0d210c
MexxMomeKynspHble B3aUMOJCHCTBHS
THUIBI KPUCTAIIINYECKUX PEIIETOK,
7 0COOEHHOCTH CTPOEHHS KPUCTATUTMYCCKUX 1 0 0 bubmorexa [OK
.. P P https://m.edsoo.ru/ff0d210c
peméToK
8 Krnaccudukanys XuMHUECKUX peakluii 1o 1 0 0 bubmuorexa [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/ff0d210c
9 OHepreTuka XMMUYECKHUX PEaKIMM. 1 0 0 bubmuoreka [JOK
TemnoBoii 3¢ (hekT XuMUIecKol peakiuu https://m.edsoo.ru/ff0d210c
10 3akoH ['ecca u ero cieacTBUs 1 0 0 bu6nunorexa LIOK
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Boruucnenust no TepMOXUMUYECKOMY
YpaBHEHUIO peaKlIUu: TEIIOBOro 3ddexra
XUMHUYECKOHN peakluy Mo KOJIUYECTBY

https://m.edsoo.ru/ff0d210c

bubnunoreka LIOK

11
BEILIECTBA, Macce WU 00BEMY https://m.edsoo.ru/ff0d210c
MIPOpearupoBaBILIEro Wik 00pa30BaBLIETOCS
BEILIECTBA
[ToHsiTHE O CKOPOCTU XMMHYECKOM pEaKINH. bubmmoreka [JOK
12 .
3aKOH JEHCTBYIOIMX MAcCC https://m.edsoo.ru/ff0d210c
13 Oneprus aktuBauuu. [lonsarue o karanuse. bubnuoreka [IOK
®epmenThl. UTHTHOUTOPBI. https://m.edsoo.ru/ff0d210c
14 @DakTOpHI, BIUSIONME HA CKOPOCTh bubnuoreka [IOK
XUMHYECKON peakiuu https://m.edsoo.ru/ff0d210c
15 [loHsiTHE O XUMHUYECKOM PAaBHOBECHH, bubmmoreka [JOK
npuniun Jle [larense https://m.edsoo.ru/ff0d210c
3aBHUCHUMOCTbH CBOMCTB BEIIECTBA OT TUTIA
16 KPUCTAJUTMYECKOM PEETKA U BUIA bubmorexa [OK
P N P https://m.edsoo.ru/ff0d210c
XUMUYECKOH CBS3U
@akTOophl, BIUSAIOIINE HA COCTOSIHUE
XUMHUYECKOTO PAaBHOBECHS.
17 [Iporno3upoBaHue BO3MOKHOCTH bubmorexa HOK
p p . https://m.edsoo.ru/ff0d210c
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUI B
Pa3IUYHBIX YCIOBUSIX
OKuCIUTENTbHO-BOCCTAHOBUTEILHBIC bubmuoreka [{OK
18
peakuuu https://m.edsoo.ru/ff0d210c
19 Baxxnplie okucIuTeI U BOCCTAHOBUTEIH. bubnuoteka [JOK
Ilepmanranar xaaus https://m.edsoo.ru/ff0d210c
20 CBoiiCTBa MPOCTHIX BEIIECTB — METAIJIOB U bubnuotexa [JOK
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HEMCTAJIJIOB, KUCJIOT 1 CoJieil — B CBETE
HpeI[CTaBJ'IeHI/Iﬁ 00 OKHMCIUTENIBHO-
BOCCTAaHOBUTCIIBHBIX PCAKIIHAX

https://m.edsoo.ru/ff0d210c

[Tpaktuyeckas padora Ne 1. Pemenue
HKCHEPUMEHTAIBHBIX 33/a4 110 TEME

bubnunoreka LIOK

21
«OKUCIUTEIHPHO-BOCCTAHOBUTEIHHBIE https://m.edsoo.ru/ff0d210c
peaKIm
Konrtponsnas padora Ne 1 o teme
22 «OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS bubnnorexa [IOK
o P P https://m.edsoo.ru/ff0d210c
XUMHYCCKHUX PEaKIIHI»
93 PactBopenue kak (pU3MKO-XMMHUYECKUT bubnnorexa [JOK
rpoiiecc https://m.edsoo.ru/ff0d210c
24 DIIEKTPOIIUTEI U HEDJIEKTPOJIUTEI Bubmiorexa OK
p p https://m.edsoo.ru/ff0d210c
25 Teopus 3NEKTPOTUTHIECKON TUCCOLUALIA Bubmiorexa OK
p p g tan https://m.edsoo.ru/ff0d210c
26 HNonnoe npoussenenue Boabl. BogopoaHsiii bubmuoreka [IOK
IIOKa3aTelb https://m.edsoo.ru/ff0d210c
97 DNEeKTPOoNUTHYECKAs JUCCOLUAIIHS KUCTIOT, bubmuoreka [IOK
OCHOBaHUM U coiel https://m.edsoo.ru/ff0d210c
bu6mmoteka IIOK
28 P o
CAKIHI HOHHOTO 0OMEHa https://m.edsoo.ru/ff0d210c
CBolicTBa KMCJIOT, OCHOBAaHHI U COJIEH B
29 CBETE IIPEICTABICHUNA 00 bubnmorexa LOK
P . https://m.edsoo.ru/ff0d210c
ANEKTPOIIUTUIECKON TUCCOIIUAITUU
30 KauecTBeHHBIE pEaKIMY HA NOHBI bubmorexa LIOK
peakdl https://m.edsoo.ru/ff0d210c
31 [IpakTuueckas padora Ne 2. Pemenue bu6muoreka [JOK
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OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME
<<9J'IGKTpOJ'II/ITI/I‘ICCKa$I Jucconuanusan

https://m.edsoo.ru/ff0d210c

32 I'unponus coneit bubmmorexa [JOK
P https://m.eds00.ru/ff0d210c
33 Honnble ypaBHEHMS THAPOIN3a COJIEH bubmmorexa [JOK
M AP https://m.edsoo.ru/ff0d210c
[IpakTnueckas padora Ne 3. Pemenue
34 SKCIIEPUMEHTANIbHBIX 3a7a4 10 TEME bubmmorexa [JOK
P . https://m.edsoo.ru/ff0d210c
«"uaponus conei»
BrrancneHus Macchl MpoayKTa PEaKIHH 110
HM3BECTHOM MacCe OJHOI'0 U3 MCXOTHBIX
35 BEIIIECTB, B3ATOr0 B BHJIE PaCTBOpa bubmmorexa [IOK
’ ©p pa, https://m.edsoo.ru/ff0d210c
COJIEp>KaIIero OnpeeIEHHYIO
KOHIICHTPAIIUIO paCTBOPEHHOTO BEIIECTBA
KonTponbnas padora Ne 2 o teme
36 "DNEKTPOTUTHYECKAS TUCCOLHAIUS bubmorexa HOK
p A At " https://m.edsoo.ru/ff0d210c
XHWMHMYECKHUE PEAKIIUU B PACTBOPAX
bu6nmorexa LIOK
37 06
HIa XapaKTepHCTIIa HEMETAILIOB https://m.edsoo.ru/ff0d210c
bubmmoteka IIOK
38 06
HIas XapaKTepHCTIKA raloreHon https://m.edsoo.ru/ff0d210c
39 XUMHUYECKHEe CBOMCTBA TaJIOTCHOB. bubnuoreka [{OK
XHWMHYECKUE CBOMCTBA XJIOpa https://m.edsoo.ru/ff0d210c
bubnunoteka LIOK
40 X .C
JIOPOBOAOPOAL. L-OJIAHAR KHCTI0Ta https://m.edsoo.ru/ff0d210c
[IpakTuueckas pabora Ne 4 o Teme
" N .. bubnunoteka LIOK
41 [Tonyuenune coIHON KUCIIOTBI, H3y4EHUE €€

CBOICTB"

https://m.edsoo.ru/ff0d210c
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IlonsTue o KHCJIOPOACOACPIKAINX KUCIIOTaxX

bubnunoreka LIOK

42
XJIOpa U UX COJISX https://m.edsoo.ru/ff0d210c
Brruncnenus mo ypaBHEHUSIM XUMHYECKUAX
43 CaKIIMi, €CJIU OJIMH UX PEarcHTOB JaH B bubmorexa LOK
DAL, AP A https://m.eds00.ru/ff0d210c
M30BITKE
44 Baxnerie coeTMHEHU XJI0pa U X bubmuorexa [JOK
HaXO0XJICHUE B IPUPOJIC https://m.edsoo.ru/ff0d210c
OO6mas xapakrepucTuka 31emMeHToB VIA- bubmmoreka [JOK
45
TPYIIIbI https://m.edsoo.ru/ff0d210c
CrpoeHue 1 cBOKCTBA IPOCTOIO BELIECTBA bubnuoreka [IOK
46
cepbl. AJUTOTPOITHBIC MOIU(DHUKAIIH CEePBI https://m.edsoo.ru/ff0d210c
47 CepoBonopo, ctpoenue, pu3nueckue u bubnnorexa [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
48
Okentpt cephl https://m.edsoo.ru/ff0d210c
49 CepHucTas KUCI0Ta U €€ COJIN bubmorexa HOK
P ' https://m.edsoo.ru/ff0d210c
bu6nunorexa LIOK
50 CepHas KucioTa u ee conm https://m.edsoo.ru/ff0d210c
51 IIpoMBILITIEHHOE TIOJyYEHUE CEPHOU bubmuoreka [IOK
KHUCJIOTBI https://m.edsoo.ru/ff0d210c
HaxoxaeHnue cepbl 1 €€ COeJUHEHNN B
52 MpUpo i XI/IMI/IECCKOG 3ar ﬂ}IBHeHI/Ie bubmorexa LOK
PHpOAE. . p https://m.edsoo.ru/ff0d210c
OKpY’KaroIlen Cpeabl COeTUHEHUSIMHU CEPhI
Brruncienust Macchl MPOAYKTa peakiuu 110
53 M3BECTHOH MacCOBOi (12))61};(\41{0%) cL:ne (%) Bubmmorexa [IOK
A ° https://m.edsoo.ru/ff0d210c
€ro BBIX0JIa OT TEOPETHYECKH BO3ZMOKHOTO
54 Brruucnenust maccoBoit (00bEMHOM) m05IH bubnuotexa [JOK
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(%) BBIXOJa MPOIYKTA PEAKIIMH T10
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIIECTBA U MPOAYKTA PEAKIUH

https://m.edsoo.ru/ff0d210c

55 OO0mmas xapakrepucTuka 31eMeHToB VA - bubnmnoreka HOK
TPYIIIIBI https://m.edsoo.ru/ff0d210c
56 A30T, pacIpoCTpaHEHUE B MPUPOJIE, bubnmnoreka HOK
(bU3UYECKre U XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d210c
57 AMMUak, ero Gpu3NYeCcKue 1 XuMUYECKHe bubmmoreka [JOK
CBOICTBa https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
58
Coxn amoms https://m.edsoo.ru/ff0d210c
[IpakTuueckas padora Ne 5 o teme
59 "ITonyyenne aMMHaKa, U3y4eHHE €TOo bubmmorexa [IOK
2L B > YA https://m.edsoo.ru/ff0d210c
CBOICTB
bubnunoreka LIOK
60 O L L v, v
ket asora (I, 11, 111, 1V, V) https://m.edsoo.ru/ff0d210c
bubmmoteka IIOK
61 A LA
30TUCTas KUCJIOTa. A30THAs KUCIOTa https://m.edsoo.ru/F0d210c
62 [IpomblINIIIEHHOE MTOTYyYE€HHUE a30THOM bubmmnoreka [HOK
KHCJIOTBI https://m.edsoo.ru/ff0d210c
Hutpatel u HUTpUTEL. XUMHUYECKOE
63 3arpsi3HEHUE OK aromen cpesl bubnnorexa [JOK
P 24 P https://m.edsoo.ru/ff0d210c
COEMHEHUSIMH a30Ta
64 docdop, annoTponHble MOAU(PUKAIIUN bubmuoreka [JOK
docdopa https://m.edso0.ru/ff0d210c
65 Oxcunst hocdopa (1, V) u bochopras bubnuotexa [JOK
KHUCJIOTa https://m.edsoo.ru/ff0d210c
66 [TonsiTve 0 MUHEPATBHBIX YIOOPEHUSX. bubnuotexa [JOK
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3arpsi3HeHue IPUPOTHBIX BOIOEMOB
COCTMHEHHAMU a30Ta U docdopa

https://m.edsoo.ru/ff0d210c

Yrinepon, ero ajutoTpOHbIE MOAUGUKALINN U

bu6nmoreka [IOK

o7 CBOMCTBA https://m.edsoo.ru/ff0d210c
Oxcuppl yriaepona, ux pusndeckue u
68 XUMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bubmuorexa [JOK
poOJIeMBbI, CBSI3aHHBIC C OKCHJIOM YIJIepoaa https://m.edsoo.ru/ff0d210c
(V)
[IpakTrueckue paboTsl Ne 6 1o Teme
69 "Tll)onyquHe OKI()JI/I,Z[a yraepoaa (V) u bubmmorexa [IOK
o https://m.edsoo.ru/ff0d210c
W3Y4YECHHE €ro CBOMCTB
N bubnuorexa [IOK
70 YTOTLHA KUCITOTA 1 €€ COMt https://m.edsoo.ru/ff0d210c
7 [lepBoHayanbHbIE MOHATUS 00 OPTAaHUYECKUX bubmmoreka [JOK
BEILIECTBAX KAaK O COEUHEHUAX yriepoa https://m.edsoo.ru/ff0d210c
79 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB U HX bu6nunorexa LIOK
POJIb B OBITY U TPOMBIIIIIICHHOCTH https://m.edsoo.ru/ff0d210c
[ToHsiTHE O OMONOTMYECKU BaXKHBIX
73 OpPraHUYEeCKUX BElIecTBaX — KHMpax, Oenkax bubmmorexa LIOK
https://m.edsoo.ru/ff0d210c
1 yTaeBogax
74 KpemHuuii, ero ¢puzndeckne 1 XUuMHUYECKHUE bubmmnoreka HOK
CBOMCTBA https://m.edsoo.ru/ff0d210c
75 Oxkcun kpemuus (1V), kpeMHUEBast KUCTIOTA, bubnuoteka [JOK
CUJIMKAThI https://m.edsoo.ru/ff0d210c
bubnunorexa LIOK
76 bop. boprast kicota https://m.edsoo.ru/ff0d210c
77 [IpakTuueckas pabora Ne7. Pemenue bubmuotexa [IOK

OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME

https://m.edsoo.ru/ff0d210c
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«Baxuelnne HeMeTaJUIbI U UX COCIUHEHUS

Breruucnenus maccel (00b€Ma; H.Y.)
IIPOYKTA PEAKLIMHU 110 JaHHOU Macce

bu6nmoreka [IOK

78 OB
(0bBEMY) HCXOAHOTO BelliecTR, https://m.edsoo.ru/ff0d210c
COJIEPIKaIIIET0 ONPEIEIEHHYI0 MAaCCOBYIO
JIOJIKO TIPUMECEHN
Kontponbnas padota Ne 3 o teme
79 «Baxueime HeMeTalIbl U UX bubmmorexa [JOK
https://m.edsoo.ru/ff0d210c
COCTMHEHUS.
OO01mas xapakTepuCcCTHKa XUMUYECKIX
B P P bubnuoreka [{OK
80 AJIEMEHTOB — METAaJUIOB HA OCHOBaHUH UX
https://m.edsoo.ru/ff0d210c
nonoxenus B I[ICXD JI.M. MenaeneeBa
bubnuoreka [IOK
81 M A-u b-
STAINIE A7 1 TPy https://m.edsoo.ru/ff0d210c
Mertannndeckast CBsI3b U METaJUIMUECKast
82 KpUCTAJIJINYECKas peméTka. 3aBUCMMOCTb bubmuoreka [IOK
($U3NYECKUX CBOMCTB METAJUIOB OT CTPOEHUS https://m.edsoo.ru/ff0d210c
KPHUCTaJIOB
83 OO01re XMMUYECKUE CBOMCTBA METAIIJIOB bubmmorexa [TOK
B https://m.edsoo.ru/ff0d210c
84 OOu1re cnocoObl MOTyYeHHsI METaJlIOB, bu6moteka [IOK
MeTairyprusi. CruiaBbl https://m.edsoo.ru/ff0d210c
85 DNEeKTPOJIN3 PACcIIaBOB M PACTBOPOB COJICH bubmuoreka [JOK
KaK OJIMH U3 CIIOCOOOB TOJTYUYCHHSI METAIIJIOB https://m.edsoo.ru/ff0d210c
36 Boruncnenus mo ypaBHEHUSIM 3JIEKTPOJIU3a bubmuorexa [IOK
pAacIIaBOB ¥ PacTBOPOB BEIIECTB https://m.edsoo.ru/ff0d210c
87 [TonsTHE O KOPPO3UM METAIIOB bubmmorexa LIOK

https://m.edsoo.ru/ff0d210c
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BrlunciieHnsa coctaBa cMecei ¢

88 HCIIOJIb30BAaHUEM PEIICHUS CUCTEM bubmmorexa LIOK
> p https://m.eds00.ru/ff0d210c
ypaBHEHHI
Paznuunble TUIIBI BBIYKUCICHUN 11O bubmuorexa [JOK
89 .
YPaBHEHUSAM XUMUYECKUX PEAKLIUN https://m.edsoo.ru/ff0d210c
bu6nmoreka [IOK
90 Mertamnel A-rpynn. Ll{enodnbie MeTamibt https://m.edsoo.ru/fod210¢
01 Haxoxnenue B mpupone. CBolicTBa bubnmnoreka HOK
LIEJIOYHBIX METAJIOB https://m.edsoo.ru/ff0d210c
92 OKcHUIbI M TUAPOKCUIBI HATPUS U KaJIUSI bubmmorexa [JOK
A P A P https://m.edsoo.ru/ff0d210c
bubnuoreka [IOK
%3 IenotnoseMenbHbIe MeTAlIEI https://m.edsoo.ru/ff0d210c
Baxneiinme coeAuHEHNS KaIbLIKS, bubnuoreka [{OK
94 .
CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/ff0d210c
" n bubnuoreka [IOK
95 X
€CTKOCTb BOJIBI U CTIOCOOBI €€ yCTpaHeHHs https://m.edsoo.ru/ffod210c
96 [TpakTruyeckas pabora Ne 8 o Teme bubmuoteka [IOK
"YK€cTtkoCcTh BOJIBI M1 METO/IbI €€ YCTpaHEHUS" https://m.edsoo.ru/ff0d210c
bu6mmoteka IIOK
97 A i
JTOMITHIH https://m.edsoo.ru/ff0d210c
AmdorepHbIe CBOMCTBA OKCHA U bubmmnorexka HOK
98
TUAPOKCH/IA ATTFOMUHUSA https://m.edsoo.ru/ff0d210c
99 OO6m1ast xapakTepucTKa MeTaJlIoB b-rpymm bubnmnoreka [JOK
(MTOGOYHBIX TOATPYII) https://m.edsoo.ru/ff0d210c
100 IlepBoHayasbHBIE IPEACTABIEHUS O bubmuoreka [JOK
KOMIIIEKCHBIX COSTUHEHUIX https://m.edsoo.ru/ff0d210c
101 Menpb u cepedpo bubmuotexa [IOK
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https://m.edsoo.ru/ff0d210c

[IpencraBnenns 00 aMMHAYHBIX KOMILIEKCAX Bu6muotexa [JOK
102
cepebOpa u Mmeau https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
1
03 Hpr https://m.eds00.ru/ff0d210c
AMpoTepHbIE CBOIICTBA OKCHJIA U Bu6mmoteka [JOK
104
TUIPOKCH/IA LIMHKA https://m.edsoo.ru/ff0d210c
bu6nmoreka [IOK
1 K
05 eeso https://m.edsoo.ru/ff0d210c
106 Oxcupl, Tuipokcu sl u conu xenesa (1) u bubanorexa [JOK
xenesa (1) https://m.edsoo.ru/ff0d210c
bubmuoreka [{OK
107 Hyrys u ctais — crIabl kenesa https://m.edsoo.ru/ff0d210c
[Ipaktuueckas pabora Ne 9. Pemenue
108 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubmorexa HOK
p . a https://m.edsoo.ru/ff0d210c
«BaxuHenme MeTaTbl U UX COSIMHEHUS
Brruncnenus coctaBa cmecei ¢
109 HCTOJIb30BAaHUEM PEIICHUS CUCTEM brbmmorexa LIOK
. p https://m.edsoo.ru/ff0d210c
ypaBHEHUN
110 Paznuynble TUIBI BEIYUCIICHUN O bu6mmoteka IIOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d210c
111 KonTponbnas padora Ne 4 o teme bubmuorteka [IOK
«BasxkHenmme MeTaiIbl 1 UX COSTMHEHMSI https://m.edsoo.ru/ff0d210c
112 be3zonacHoe ucnosib30BaHKUE BEIIECTB U but6mmorexa [IOK
XUMUYECKUX PeakIfii B ObITY https://m.edsoo.ru/ff0d210c
113 HoBble maTepualibl ¥ TEXHOJIOTHH. bubmuoreka [JOK
[TpUHIUTIBI «3ENEHON XUMUM https://m.edsoo.ru/ff0d210c
114 XUMHUS U 3J0pOBbE bu6muoreka [JOK
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XUMHUYECKOE 3arps3HEHUE OKPY>KaIOIIeH

https://m.edsoo.ru/ff0d210c

115 cpenbl. [loHaTrne o npeneapbHo JOITYCTUMOM buGnuorexa [IOK
PEBL. P Y https://m.edsoo.ru/ffod210c
koHneHtpanuu Bemects (I1/1K)
DKOJOTUYECKHE MPOOIIEMBI, CBSI3aHHBIC C
116 COCJIMHEHUSIMU yTJepoa, a30Ta, CEephl, bubmmoreka [JOK
TKENBIX METaUI0B. POk XMMUH B PELIEHUH https://m.edsoo.ru/ff0d210c
9KOJIOTHUYECKUX TTPOOIeM
Ilepnonnueckuit 3akoH u Ilepnonnueckas
117 CHCTEMa XMMHUYECKHUX AJIEMEHTOB B CBETE bubmorexa HOK
https://m.edsoo.ru/ff0d210c
TEOPUU CTPOCHUS aToMa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
118 XUMHUYECKHUX DJIIEMEHTOB U UX COCIUHEHUU B bubnnorexa [JOK
https://m.edsoo.ru/ff0d210c
MepHoJax U TPYIIax
CtpocHue BemiecTBa B TBEPIAOM, KUIKOM U
119 rasr())06 a3HOM COCTOSIHUH pBI/II[LI bubmorexa HOK
p N ' https://m.edsoo.ru/ff0d210c
XUMHUYECKOH CBS3U
120 Knaccudukanys XuMHUECKUX peaklui Mo bubmmnoreka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/ff0d210c
[TporHo3upoBaHue BO3MOXHOCTH
MPOTEKAHUS XUMHYECKUX TPEBPAICHUH B
121 A3JIMYHBIX YCIIOBUSX HAa OCHOBE bubmorexa LOK
P y . . https://m.edsoo.ru/ff0d210c
MIPEJICTABICHI XUMHUYECKONH KHHETUKU U
TEPMOIUHAMUKHU.
122 XWMHYECKHE PEAKIIUU B PACTBOPAX. bubmmoreka [JOK
IM'maponus coneit https://m.edsoo.ru/ff0d210c
123 CaolicTBa KUCIIOT, OCHOBAHUM M COJICH B bubmuoreka [{OK

CBeTe IpeCTaBIeHUN 00

https://m.edsoo.ru/ff0d210c
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BHeKTpOHHTquCKOﬁ JUCCOoHMal 1

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6nmoreka [IOK

124
peakiuu. DIEKTPOIU3. https://m.edsoo.ru/ff0d210c
[IpakTrueckas padota Ne 10. Pemenne
125 SKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME buGnuorexa [IOK
p a https://m.edsoo.ru/ff0d210c
«XUMHUYECKUE PEAKITHI
[TpakTuyeckas padora Ne 11. Pemenue
126 JKCIIEPUMEHTAIBHBIX 3a7a4 II0 TEME buGnuorexa [IOK
P A https://m.edsoo.ru/ff0d210c
«MeTauibl, HEMETAIUIBI U UX COSIUHEHU
. bubnuorexa [IOK
127 PesepsHbiit ypox https://m.edsoo.ru/ff0d210c
. bubnuorexa [IOK
128 Pesepibiii ypok https://m.edsoo.ru/ff0d210c
. bubnuorexa [IOK
129 Pesepibiii ypok https://m.edsoo.ru/ff0d210c
N bubnuoreka [IOK
130 Pesepibiii ypok https://m.edsoo.ru/ff0d210c
. bubnuoreka [{OK
131 Pesepsibiii ypok https://m.edsoo.ru/ff0d210c
. bubnuoreka [{OK
132 P
3 C3CPBHBI YPOK https://m.edsoo.ru/ff0d210c
. bubmuoreka [JOK
1 P
33 C3CPBHBI YPOK https://m.edsoo.ru/ff0d210c
. bubnuotexa [JOK
134 P
3 C3CPBHBI YPOK https://m.edsoo.ru/ff0d210c
. bubnuoteka [JOK
135 PesepaHrbIil ypok https://m.edsoo.ru/ff0d210c
136 PesepBHBIi ypok bubnuotexa [JOK
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

11

https://m.edsoo.ru/ff0d210c
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
["abpuensn O. C., Octpoymos U. I'., Cnankos C. A. Xumus 8 - 9 knacc.

Meronnueckue pexkomengannu. M3narensctBo "IIpocsemenne” 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/fa251ffa






