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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHK Ha YPOBHE OCHOBHOTO 00OIIET0 00pa30BaHUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3zoBaTesIbHBIX opranu3anusax Poccuiickoit @eneparum.

[Iporpamma mo xXuMuu Ja€T TpPEACTAaBICHHE O IeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHKe, MPETyCMaTPUBACT PaclpeieiieHue ero Mo KJaccaM H
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, OMpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKe TPEOOBAHMIA K pe3ybTaTaM O0yJIeHUsT XUMHUH
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTaBICHUI O MaTEPUAIEHOM E€MHCTBE MHUPA, BAYKHYIO POJIb UTPAIOT (GOpMUpYyEeMbIe XUMHUECH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIICCTB B MPHPOJIE, O MYTAX
pemieHusl TI00ANBHBIX TMPOOJIIEM YCTOMYMBOTO PA3BUTHS YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBOH U IKOJIOTHYECKON O€30ITaCHOCTH, MPOOIIEM 3IPAaBOOXPAHECHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH IIsi caMopasBUTHA H  (OPMHPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 00mel 1 QyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENBHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIIEJOBATEIbCKUX yMEHHH, HEOOXOMMMBIX KaKk B TIIOBCEJHEBHOW JKM3HHM, TaK H B
poQecCHOHATIBHOM eATEIbHOCTH;

3HAaKOMUT CO CHENM(UKONW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBI IEIOCTHOTO
B3IUIA/]a HA €MHCTBO IPUPOJIBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAallOM B ()OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH OOYYarONINXCs;

CrocoOcTBYeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOWICHHS K €CTECTBEHHO-HAYYHBIM
3HAHWAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HAINpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYHMBAIOTCS CIEIM(UKON coaep KaHus
y4e0HOrO TpeaAMeTa, KOTOPBIH SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaKCHUEM
0a30BOM HAyKW XMMHH Ha ONPECIEHHOM dTaIre e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OPUEHTUPOBAH Ha OCBOCHHE
00y4aroIUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPIraHUYECKONW XHUMHUU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miydeHuro. CojepikaHHE CKIIAQABIBACTCA M3 CUCTEMBbl MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETHUECKUX MPEACTaBICHUHN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MPECTaBIECHUH 00 NEKTPOIUTUYECKOI TUCCOIMALIMYU BEIIECTB B pACTBOPAX.



TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (DYHKUMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNS U NIOJYYEHHSI U3yYaeMBbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMHUHU CHOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3yuenue xumun
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yyeHnn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MIPAKTUIECKON EATEIFHOCTH YEJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeiMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, f3blKa HAayKu, B
MpHOOIICHNN K HAYIHBIM METOJIaM TTIO3HAHWUSI IIPH U3YUYSHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GOpMHUpPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AEATEeIbHOCTH, OCBOCHUU MPaBHJI 0€3011acHOrO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
MPUOOPEH TaKUEe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY THPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIIEHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHOM  JEATENIbHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIbITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs PA3IMYHBIX BUAOB JESTELHO CTH;

— (GopmupoBanue o01Iel PYHKINOHAIBHON U €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpPa, HCIOJIb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELICHUH MpoOJieM B
MTOBCEHEBHOM KM3HU U TPYIAOBOM JEeSITENLHOCTH;

— (opmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, MOHUMaHUs LIEHHOCTU
XMUMHYECKUX 3HAHUM Il BBIPAOOTKU 3KOJOTHYECKU II€JIeCOOOPa3HOro MOBEICHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoQuIis U HAMPaABICHHOCTH JaibHeHIIero ooyyeHus.

OO1ee yucino 4acoB, OTBEAEHHBIX U1 MU3yYEHHS] XMMHUU Ha YPOBHE OCHOBHOIO OOILEro
obpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Posib XMMUU B KU3HU YE€JIOBEKa. XHUMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX DJIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XWMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBast 10Jis1 XAMUUYECKOTO 3JIEMEHTA B COSMHEHUH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COSTMHEHUH.

Ouszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCKUe ypaBHeHUsA. Kiaccupukanus XUMHUYECKUX PEaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmwiiaMu palbOThl B JIabOpaTopuu M MpuUéMamu
oOparenus ¢ J1abopaTOpHBIM OOOPYIOBAHMEM, M3YYCHHE M OINUCAHHE (PU3NYECKUX CBOMNCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCJIOTON) SIBJIEHWH, HAOI0IeH e
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJIEHUEe U OINHCaHUE
pEe3yNIbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Moenel MOJIeKy (IIapoCTeP>KHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. Ilpumenenue xuciopoga. CrnocoObl MOJIydeHHUS KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, 5K30- U
SHAOTEPMHUUYECKUE peaKUuH. TOMIUBO: YTroidb M METaH. 3arps3HeHHe BO3[yXa, YCHIICHHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJE,
(buznueckrue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. KuciaoTsl u comnu.

MonsipHblii 00bEM ra30B. PacuéTsl M0 XUMHUUECKUM YPaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBHIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJsl BeElIecTBa B
pactBope. XumMudeckue cBoicTBa BOAbl. OcHOBaHUs. Ponb pacTBOpOB B MPHUPOJAE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arpsA3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccudukanus OKCHIOB:
cojieoOpa3yrolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. HoMmeHknaTypa
okcu10B. DU3NyECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCcuaoB.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucnot. Homenknatypa kucinor. OU3NUECKUE U XUMUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

['enernueckas cBs3b MEXKIY KJacCaMU HEOPraHUYECKUX COETUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHHs] TOpeHUs (1oxkapa), 03HAaKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BaHUE BUJIEOMATEPHANIOB), HAOM0IeHHEe 00pa3lloB BEIIECTB KOJIMYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aUMO/JICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbleM) (BO3MOYKHO HCHOJIb30BaHHE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeUTpaau3aly, NOJYyYeHUE HEepPaCTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTbl, KOTOpble 00pa3ytoT aM(OTEpHbBIE OKCUIIBI U THIIPOKCU/IBI.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB J[. M. MenneneeBa. Ilepuonbl u rpynnbl. PU3WYECKUH CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MengeneeBa. XapakTepUCTUKAa XHMHUUYECKOTO 3JEMEHTA IO €ro IMOJIOKEHUIO B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoaunueckoro 3akona u Ilepuoauueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJISIpHAS) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okucieHus.  OKHMCIUTEIBHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHH,
SIBJISIFOILIUXCSI CHCTEMHBIMM JUISl OTAEIIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOmye ecTecTBEHHO-HAYYHBIE MOHATHSA: HAYYHBIM (pakT, TUmoTe3a, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SBJICHUE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aTroMoOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COEIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHABI XMUMHUYECKON CBSI3U. THIBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COCIUHEHHMH, N€HETHYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XuMUYeCKUX peakiUil M0 pasIM4HbIM MpU3HAKaM (110 YUCIYy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO y4acTHIO KaTajau3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTe o Xumu4eckoM paBHOBecHH. DakTOpbl, BIMSAIOIIME HAa CKOPOCTb
XMMHMYECKOHN PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTEIBHON peakuuu. CoOCTaBICHHE YPABHEHHMM OKHCIIHTEIBHO-BOCCTAHOBUTEIBHBIX
peakimii ¢ UCIOJIb30BAaHUEM METOA IEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS pEeaKkIMi MOHHOIO OOMEHa, NOJHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBAaHMM M COJIEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCJIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pEakUuu OT BO3JCHCTBHUS pa3IMYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajka, BBIJEJICHHE Tra3a, o0pa3oBaHME BOJBI), OMNBITOB, HUIIOCTPUPYIOMIMX MPUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHidi (TOpEeHUe, Peakuu pasiIokKeHUs, COCIMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEUIECTB C IMOMOIIbI0 KAauyeCTBEHHBIX pEaKIUil Ha HWOHBI,
peleHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTtanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka TraioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpPHbBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe XJjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMETaJlIaMH,
menoyamu). XsopoBogopod. CoisiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. J[eicTBre Xjaopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKICHUE B TIPHPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (GU3NYECKHE M XUMHUYECKHE CBOMCTBA
(oOmme kak TMpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIny,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TONydeHUs CepHOM KucioThl. [IpuMeneHue
cepHol kucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAs peaklus Ha cyibdaT-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TpHpOJe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mass xapaktepuctuka syneMeHToB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIE CTENeHH OKHCICHUS. A30T, paclpoCTpaHeHHWE B Tpupojae, (Qu3mueckue u
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, NMoy4yeHue u npumeHeHre. Colm aMMOHUA, UX GU3NYECKUE U XUMUYECKHE CBOICTBRA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHui. XUMHUYECKOEe 3arpsi3sHEHUE OKPY)KAroIeld cpeabl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
dbocdopa, busndeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢busznueckue M XUMHUYECKHE CBOICTBa, moJsiyueHue. McmombzoBanue ¢ocdaroB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, puandeckre U XUMHUECKue cBorcTBa. Ancopouus. KpyroBopot yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOTMYeCKUe MPOoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00AIbHOTO MOTEIUICHHs KJIMMAaTta, MapHUKOBBIN 3PQexT. YroyibHas KUCIOTa U €&
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TNpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHayvanbHbIe MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAaK O COEIMHEHMAX Yriepoja
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX MepepaboTKH
(6eH3uH), UX POJb B OBITY ¥ MPOMBIIIIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH BaKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeKa. MarepHallbHOE €TUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COETMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
Coenunenus kpemHuss B mpupone. OOmme mpenactaBieHus o6 oxcuae kpemuus (I1V) u
KpeMHUEeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHNE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO MCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCIMHEHUHN (BO3MOXHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJICHHE C OOpasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEpUaJoOB), HaONIOJeHHE Tmpolecca OOyriuMBaHHs caxapa TOoJ  JIEHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MPOTEKAHUS, O3HAKOMJIEHHE ¢ (PU3MUYECKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M UX COECTUHEHHM
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya00peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THON KHCJIOTHI C MEIbI0 (BO3MOXKHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOTra3a, MOJydyeHHe, coOupaHue, paclo3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHel
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHeilmue
HEMETAIIJIbl U UX COCTMHEHUS.

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MerauMueckass CBA3b M METANIMYECKas KpUCTAJUIMYECKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HanpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTtauioB. OOmue cnocoObl MoMydeHusi MeTaioB. [oHATHE O KOPPO3WU METAIIIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT Koppo3uu. CriiaBel (CTaib, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUsl U Kanus. [Ipumenenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[[lenouHo3emMenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Gusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus M Kajablusd. BaxxHelmume coequHeHus
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MeneneeBa, CTpOCHHE aTOMa, HaXOXJACHHE B Npupoje. Pu3nueckue U XUMHUYECKUE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKJAeHUE B npupoje. dusndeckue 1 XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yIbTaTOB KOPPO3MHM METAUIOB (BO3MOKHO MCIIOJIB30BAHUE BHICOMATEPUANIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCH/IA KaJIbIUs M HATPUs C BOJOH (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOWCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKene3a B



KUCIIOpO/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKaHHUS
KaueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, IIMHKA, kene3a (I1) u xenesa
(1), memu (11), HaOrOIEHHE W OMKMCAHUE MPOIIECCOB OKPALITMBAHUS [ITAMEHH MOHAMH HATPHS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA ATIOMUHUS U THJIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiipl B IOBCETHEBHOM JKM3HM uYeoBeKa. be3onmacHoe KCIoJIb30BaHUE
BEIIECTB M XUMHYECKUX peakiuii B ObiTy. [lepBas momoip Mpu XUMHUYECKUX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpPYKarollel cpeabl (IpeseibHas JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIJIaBbl METAJUIOB, IIOJUMEPHbIE MaTEPHUAIIBI).

Meostcnpeomemmnwie ceasu

Peanuzarust MexXpeAMETHBIX CBA3EH NPH M3y4YEHUM XUMHUH B 9 Ki1acce OCYIIeCTBIIACTCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTFOLITAXCSI CACTEMHBIMH JIJIsI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mwme ecTeCTBEHHO-HAyYHbIC TOHSATHS: HAay4YHBIM (pakT, TUMNOTE3a, 3aKOH, TEOpHS,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MOJIENTUPOBaHNE, U3MEPEHNE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MaTEPHUATIBI.

dusmka: Marepus, arToMm, DOJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUA 3apsijl, TPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAIIMYECKas pEIETKa, CIUIaBbl, (U3UYECKUe BEIHYUHBL,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJHIIE.

buonorust: dortocuHTe3, npixanue, Omocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHS NPOTPAaMMbl OCHOBHOTO 00miero o0pa3oBaHuUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBMM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, NPUHSATHIME B OOIIECTBE MPAaBMWIAMH M HOPMaMHU TIOBEICHUS M
CIIOCOOCTBYIOT IpOIeccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCHL.

JIMYHOCTHBIE PE3yJAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHE OIBITAa ACATEIBHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHON HMH(POPMANKEH O MEepeNOBBIX AOCTHKEHHSIX M OTKPBITHUSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEKIMYHOCTHBIX OTHONICHHH B
KOJUIEKTHBE,  KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HOM,
Y4eOHOUCCIIEIOBATENILCKOM, TBOPUECKOW W APYIMX BHJAAX JESITEIHHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPH BBHIMOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a7ad,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIPOIlEcCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M MOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MPEACTABICHHWS O  BEHNIECTBE W XUMHYECKOM  PEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUSl  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIBI, B3aMMOCBA3SX YEJIOBEKAa C MPHUPOTHON CPEeloi, O pOJH
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HANlPAaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMbIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB M SIBJICHHWM, ITO3HABATEIHHOM,
MH(QOPMAIIMOHHOW M YUTATEIbCKOHW KYJIbTYpBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSATEIILHOM pabOThI
C y4eOHBIMM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4EeHUIO M TO3HAHHMIO, JF00O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW M UCCIEJOBATEIBCKOM JEATENFHOCTH, K OCO3HAHHOMY BHIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J/I0POBBIO,
YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 JKHW3HU, OCO3HAHWE IOCIEACTBUI U HEMpPUSATHE BPEAHBIX
NpUBbIYEK (YHNOTpEOJIEHUS aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAUMOCTH COOIIOAECHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:

MHTEpeC K NMPaKTUYECKOMY M3y4YEeHHUIO MPodeccuil 1 Tpyaa pa3IuyHOro pojaa, yBaKEHHE K
TPYLy M pe3yiabTaraM TPYAOBOM [eATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOM TpaeKTOpUHU



NPOJOJDKEHUS 00pa3oBaHUsl C YYETOM JHMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH,
0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHAIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JI0rHYECKOr0 BOCIUTAHHUS:

HKOJIOTUYECKHU I1eNIeco00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs PaBUJl OE30IIACHOT0 MOBEJEHMSI IPU paboTe C BEILIECTBAMHU,
a TaK)KE B CUTYalLUsAX, YITPOKAIOIIUX 30POBbIO U KU3HHU JIIOEH;

CIOCOOHOCTH TPUMEHSTHh 3HAHWA, MOJy4aeMble NMPU M3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOi, JJIsl TOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X peuieHus
MIOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeaMETHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMblE A (OPMUPOBAHUSA
MHPOBO33pEHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTaBICHHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM J1eATEIbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe el CTBUSA

ba3oBrble 1ornyeckue 1eCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHMM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHI  (BBIAEISATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITHUSIMHU), UCTOIH30BaTh MOHATUS Ui 0OBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeXa1y 0OBbEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIC, 1€yKTUBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOYCHHUS;

yYMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBbIBATH IIUPOKO
MIpUMEHsIeMbIe B XUMHH MOJICIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHIECTBEHHbIC MPU3HAKH H3Yy4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUUYMHHO-CICACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHMS, a
TaKkkKe B KayecTBe OCHOBBI JUIsI (OPMHPOBAHUS TUIIOTE3bl IO TPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUN;

npuoOpeTeHUe OMbITa MO IUIAHWPOBAHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUUECKUX
HKCIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X0JI0M MpoIiecca, CAMOCTOSITENILHO MPOrHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh 00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTUYET O MPOJAETIaHHOM padoTe.

Padora ¢ undopmanueii:

yMeHHUe BbIOMpPaTh, aHAM3UPOBATh U HHTEPIPETUPOBATh HH(OPMAIMIO PA3INYHBIX BUJOB
1 (OpM NpeICTaBICHUS, TOTYyIaeMyI0 U3 pa3HbIX HCTOUYHUKOB (HAYYHO-TIOIyJIsIpHAs IUTepaTypa



XMMUYECKOTO COJICp)KaHUs, CIpaBOYHbIEe MocoOus, pecypchl HHTepHEeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE IPUMEHATh Pa3IMUHbIe METOJIbI M 3aIPOCHI MPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOl aKTHBHOTO MCIOJIH30BAHUS PA3TMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WILIIOCTPUPOBATH pEHIAEMbIC 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

YMEHHUE HCIONb30BaTh M aHAJIU3UPOBATH B Ipoliecce ydyeOHOW M HMCCIenoBaTeIbCKOU
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHs 3a/laBaTh BOIPOCH (B XoJe auanora M (WIKM) JTUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIUI0 PEe3yJIbTAaTOB BBITIOJIHEHUS XHUMHYECKOTO
AKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOH W
MCCIIEIOBATENILCKOM JIEATEIPHOCTH TPW PEIICHNH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE yd4éra
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMM (0OCyxkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHbIe YHUBepPCaJbHbIe YUeOHbIEe 1eCTBUSA:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISATh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alIrOpUTM JEHCTBUN MpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4EeHHUS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHUAX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MpelaraeMble B YCIOBHH 3a/IaHUH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yIbTATOB [0 OCBOCHHIO O0S3aTEIbHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOSHHBIC
oOy4arouMMuUCsl Hay4HbIE 3HAHHUS, YMEHHMS U CIOCOOBbl JAeWCTBUM, creuuduyueckue st
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
MHTEPIIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K koHniy obyueHnus B 8 kjacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHITHUI: aTOM, MOJEKYyIa, XUMHUECKUN

3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTb, OTHOCHTENbHAas aTOMHas M MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JII XUMHUYECKOTrO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIATENFHOCTD, CTENICHh OKUCIICHHS, XUMUYECKas peakius, Kiaccuuxarus
peaKImii: peakIui COSAMHEHUS, PEAKIIUU PA3JIOKEHUS, PEaKIIMU 3aMELIeHUs, PeaKIun
oOMeHa, 9K30- ¥ SHJI0TEPMUYECKHE PEaKIMH, TEIIOBOM A PEKT peakiuu, sSApo aToMa,
AJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOMTalb, PagUyC aroMa, XUMHUYECKas CBS3b,



MOJISIpHAsl M HEMOJIsIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi 107151 BelecTBa (IPOLIEHTHAsI KOHIIEHTPALIKsI) B paCTBOPE;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH U MPUMEHSATH 3TH
MOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

® CIIOJIB30BaTh XHMHYECKYI0 CHMBOJIMKY JIJISI COCTaBJICHHS (OpPMYNT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIHI;

® OMNpeneNnsaTh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIEHb
OKUCIICHUS DJIEMEHTOB B OHHApHBIX COCIWHEHHUAX, MPUHAMJICKHOCTh BEIHIECTB K
OTIpeNIeNIEHHOMY KJIacCy COCOUHEHHWH 10 QopMmynam, BHJ XHUMHYECKOH CBS3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cmbich [leproanueckoro 3akona JI. M. MenpeneeBa: 1eMOHCTPUPOBAThH
MMOHUMAHHUE TIEPUOTUIYECKON 3aBUCUMOCTH CBOWCTB XHMUUYECKHX DJIEMEHTOB OT HUX
nonoxxenus B Ilepuoanueckoil cucTeMe, 3aKOHOB COXpPaHEHHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTaApO;

® OMNHUCHIBAaTHh M XapakTepuzoBaTh TaOmuuHyro Gopmy Ilepuogudyeckoit cHUCTEMBI
XUMHUYECKUX DIIEMEHTOB: pa3iiMyaTh MOHATHS «rjaBHas mnonarpynmna (A-rpymnma)» u
«mmoboynas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPUOMABI, COOTHOCHUTH
0003HaYeHMsI, KOTOpbIe UMeIoTCs B Tabnwuie «lleprmoanueckas cucreMa XUMHUYECKUAX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAn sAapa, OOIIee 4YHCIO DJJICKTPOHOB U
pacrpeiesieHrue UX 1Mo JIEKTPOHHBIM CIIOSIM);

e KJacCU(UIUPOBATH XUMHUUECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECCKUE
peaknuu (10 YMCIy W COCTaBy Y4YacCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY
sddekry);

® XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIacCOB, TOATBEpXKJas  ONHCAHME INpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® [IPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCMMOCTH OT MX KAUE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;

® BBIUHCIATH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUu;

® [PUMEHATHh OCHOBHBIE ONEPALUHU MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUI0, Kilaccu(UKaIUIO, BBISBICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€M — JJIi U3YYEHHs] CBOMCTB BEIIECTB U XUMHYECKUX PEaKLUU,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAOMIOJeHHEe,  U3MEpEeHHE,
MOJENUPOBAHNE, SKCIIEPUMEHT (PEasbHbII U MBICIICHHBIN);

e cleloBaTh MpaBUiaM [OJIb30BAHHUS XMMHUYECKOM TOCyAoH H  J1a00OpaTOPHBIM
o0opy/noBaHUEM, a TaKXke IMpaBUJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00PATOPHBIX XUMUYECKHX OMBITOB MO MOJTYyYEHHIO
U COOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJAOPOAAa U KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAEIEHHON MacCOBOU JOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 10 PACMO3HABAHHMIO PACTBOPOB IIEJIOYEH U
KHUCITIOT ¢ IOMOIIIbIO HHAWKATOPOB (JIakMYC, PeHON(PTaNeuH, METUIIOPAHXK U IPYTHE).

K koHiy obydeHus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

® PpACKpHIBATh CMBICI OCHOBHBIX XMMHMUYECKHX MOHITHI: XMMHUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, UOH, KAaTHOH, aHUOH, TPOCTOE BEIECTBO, CI0KHOE BEIIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas peaklus, XUMHUYecKas
CBsI3b, TETNIOBOUW IPQPEKT peakiuu, MOJb, MOJSIPHBIN 00BEM, PacTBOP, DIEKTPOIUTHI,



HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEeHa,
KaTaJln3aTtop, XUMHUYECKOE paBHOBECHE, oOpaTumble W HeoOpaTUMbIE pPEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(KoBajleHTHAsl, MOHHAs, METaJUIMYecKas), KpUCTAJUIMYEcKas pelérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pEakluu, MpeleibHO JOIyCTHUMast
koHuenrpauusa [IJIK BemecTsa;

WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IOHATUH M NPUMEHSTH 3TU
MOHSATHS TIPU ONMCAHUU BEIIECTB U UX IPEBPALICHUI;

WCIOJBb30BaTh XUMHUYECKYIO CHMBOJIUKY JJISi COCTaBJICHUS (OpPMYyJ BEWIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHIA;

OTPEENATh BaJCHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOTO COCTaBa, MPHHA/UIEKHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIacCy cOoeAMHEHUM 1o (opmyrnaMm, BUJI XUMUYECKOW CBSI3M (KOBaJEHTHas, MOHHAS,
MeTalsInyeckasi) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA IO XUMHYECKOH
(dbopmyre, XxapakTep cpelbl B BOJHBIX PACTBOpaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cmbich [lepuoauueckoro 3akoHa J[. M. MenaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHUMaHME: OMHUCHIBATh M XapakTepu3oBaTh TabiuuHyo ¢opmy llepnoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas nonarpymma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymnma)», maneie u OoJblIME TEPUOJIBI,
COOTHOCHUTh O00O3HAuU€HHUs, KOTOphIE HMEIOTCS B MEpPHOJUYECKON Tabiuie, ¢
YHUCIIOBBIMHM XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB XMMHYECKHMX DJIEMEHTOB (COCTaB U
3apsij szpa, o0lee YUCI0 MIEKTPOHOB U PACHPENEICHUE UX 0 HJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIME 3aKOHOMEPHOCTM B M3MEHEHHM CBOWCTB 3JEMEHTOB M HX
COCIMHEHUH B IPEJENax MaJbIX IEPUOJOB U TTaBHBIX MOATPYNI C Y4ETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHUUECKHE BELIECTBA, XUMUYECKUE
peakuuMu (M0 YHUCIY M COCTaBYy YJYacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3pPexTy, 10 UBMEHEHUIO CTETIEHEH OKUCIIEHUS] XMMUUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBATh) OOLIME M cHeuu(pUUecKue XUMHUYECKUE CBOWCTBA
IIPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPKIAs ONMCAHUE NIPUMEPAMHU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHHH COOTBETCTBYIOINX XUMUYECKUX PEAKLIUHM;

COCTAaBJIATH YPABHEHMSI DJIEKTPOIMTUYECKON TUCCOLMALUMU KUCIIOT, LIEIOYEH U COJICH,
IIOJIHBIE M COKpAIIEHHbIE YPAaBHEHUS peakluil HOHHOr0 0OMEHa, ypaBHEHUs PEaKLUH,
MOATBEPXKJAIOIIUX CYIIECTBOBAHME TI'€HETHUYECKOM CBA3M MEXIY BELIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca ATUX PEaKIMA;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOXKHOCTU
IIPOTEKAHUS XMMUYECKUX NIPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYEO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIeMEHTa 1o (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMHUUYECKOHN peakLnu;

coOmoaTh MpaBHUja I0JIb30BAHMS XMMHMYECKOM TOCyAodH u  JabopaTOpHBIM
o0OpyJOBaHHEM, a TaKKe IpaBHia OOpaIleHus C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO Ja00PATOPHBIX XMMHUYECKHX OIBITOB IO MOJTYYEHHIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa M YIIIEKUCIIOTO Ta3a);

IIPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE KaYECTBEHHBIN COCTAB Pa3IMUYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, Moauna-, kKapboHat-, docdart-,



CWIHKAT-, Ccynb(haT-, THIPOKCHJ-UOHBI, KATUOHBI aMMOHHS ¥ WOHBI H3yYCHHBIX
METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUUECKUX BEILLECTB;
IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIbHON ACATEIbHOCTH — AHAJIW3 U CUHTE3,
CpaBHEHHE, O000O0IIEeHNEe, CHCTEeMATHU3alUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUU, €CTECTBEHHO-
HaydYHbIE METOJbl TO3HaHUST — HaAOMIOIEHHWE, W3MEpPEHUe, MOJACIMPOBaHUE,
9KCIEPUMEHT (pEasbHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
Ne HanmeHoBaHMe pa3je/ioB U Komriectno 1acon DJIeKTpOHHbIe (LN (POBbIE)
n/m TeM MPOrpamMMblI Bcero ;c:;:ﬂ(:m’m’le sz? ;::::qecx“e o0pa3oBaTe/ibHbIE pecypcChl
Pazjean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
yeJioBeKa
12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Wroro mo pazueny 20
Paspnen 2. BaxHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bubmmoreka [IOK
00 oxcumax https://m.edsoo.ru/7f41837¢c
29 Bopopon.Ilonsarue o kucinorax 8 1 bubmmoreka [IOK
U COJAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHUSAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KIIACCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Wroro mno pazneny 30

Pa3znea 3. Ilepuoanuecknii 3axon u Ile

XumMuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHDBIE Pe€aKIuu

puoanveckas cucreMa xumMmuieckux 3j1eMeHToB /. U. MenjaeneeBa. CTpoeHue aToMOB.

[Tepuoaudeckuii 3aKOH U

31 [Iepuonnueckas cucrema v bu6mmoreka [JOK
' XHUMHYECKUX 31eMeHTOB []. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
392 XyMH4YECKas CBS3b. 8 1 bu6mmoreka [JOK

OKUCIIUTEILHO-

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BOCCTAHOBUTCJIbHBIC PCAKITNN

bubnunoreka IHOK
Hroro no pasaeny 15 https://m.edscﬂ).ru/7f41837c
PesepBHOE BpeMms 3 bubmmorexa LHOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesI
Pa3nes 1. BemecTBo U XuMHuyeckme peakuuu
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/iesioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKHE PEaKIMU B PACTBOPAx https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Paznea 2. Hemera/uibl U MX COeIMHEHU S
21 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHTOoB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
2o | o e ; B LOK
' PYIHEL &P https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 https://m.eds00.ru/7f41a636
COeJIMHEHUS
ve | o s ; 1 , | Dok
' N PYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Utoro no pazneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
. bubnunoreka [JOK
3.1 Obmue cBoHCTBa MeTAIIOR 4 https://m.edsoo0.ru/7f41a636
. bubnunoreka [JOK
3.2 BaxkHel1me MeTaJUIbI 1 UX COSTUHEHUS 16 1 2 https://m.edso0.ru/7f41a636



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

Wroro mo pazneny 20
Pa3nes 4. Xumus u okpykawuas cpeaa
bubmmoreka [{OK
41 BeriectBa u MaTtepuabl B )KU3HHU YEIOBEKA 3 https://m.edso0.ru/7f41a636
Wroro mno pazueny 3
P 3 bubmmoreka [{OK
C3CPBHOC Bpem https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No KoJsinuecTBO yacoB Jata JJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoasubie | IlpakTuueckue W3yHeHHs o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumuu B 1 bubmmoreka [{OK
JKH3HU 4yesoBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
2 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bu6moreka [IOK
pasjenaeHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenue CMece17£ (Ha mpumepe 1 Eﬁﬁ/ﬁﬁsiﬂﬁ/ﬁo 428¢8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
6 ATOMBI H MOJICKYIIb! 1 https://m.eds;}).ru/fdeZaGC
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CHMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 ﬁtlj[ISJsI:I;I/(r);ZIglscI)l()?’Ilf/ffO d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 EH@I_HOTem LIOK
ttps://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMudeckas Gopmyia. 1 bubnuoreka [IOK
BasleHTHOCTh aTOMOB XHMHUYECKUX https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
11 OrtHOocHTEeNnbHAS aTOMHAas Macca. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOcCHUTENBHAs MOJIEKYJISIpHAsI Macca

https://m.edsoo0.ru/ff0d323c

12 MaccoBas 10J1s1 XUMHAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCIMHCHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bu6mmoreka [{OK
MossipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bu6mmoreka [{OK
XUMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuorexa [JOK
XAMHUUYECKHX PeaKIuil https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MacChl BEIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
| D o oo Bumorera 0K
N https://m.edsoo.ru/ff0d5708
XUMHYCCKHAX PEaKITHA
18| peaciu (Cooument, pasmoxes uGanotesa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
19 ﬁﬁiﬁi‘;ﬁ?éﬁoé’;{iﬁ? n bubmmorexa LIOK
‘ N https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HaHUM
20 KontponpHas padorta Nel o teme bubmuoreka [JOK
«BelecTBa 1 XUMHUYECKUE PEAKIHIDY https://m.edsoo.ru/ff0d4290
g | B e roon Goora Buorra LOK
' https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
| S ok BuGorra LOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcuaax
| oo e caopor B LOK
' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucIopoa
24 TennoBoit 3¢ ekt XuMHUECKOH bubnuoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d497a

pCaKknuu, NOHATUC O
TCPMOXUMHUYCCKOM YPAaBHCHUU, K30~
1 SOHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yroib U METaH).

bubmmorexa [{OK

25 3arps3HeHue BO3/1yXa, ClocoObI €ro https://m.edsoo.ru/ffod4cda
MPEAOTBPALLICHUS
IIpakTrdeckas Ta Ne 3 o Tem
26 <<1P12nyqe;(l:/lean Ei%ipﬁn: o bubmorexa [TOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYCHHE €T0 CBONUCTBY»
27 Bonmopox — anemeHT u nmpocToe bubnnorexa [JOK
BeniecTBo. Haxosxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
Bojiopoja. [IpuMeHenne Bogopoa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCITOTAX U COMSAX bubmmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTry4eHust BOA0Opoaa B bu6mmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
o
3| dlonyuenme n cobmpane sosopora Butmrorera LIOK
N ’ https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
30 MonspHsiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
3 pencoma rass o 610 movecrnony Butmroreka LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
| Domcnems oion e o Buorera LOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOIICHHH Ira30B
35 du3znyecKrue U XMuMHUYECKHE CBOMCTBA bu6mmoreka [JOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHe 00 bubmuoreka [JOK

HHAUWKATOpax

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4790
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Bona kak pactBopuTes.
HaCBIH_[eHHBIe 1 HCHACBhIIIICHHBIC

bubmuoreka [JOK

37 pactBOpbl. MaccoBas J0Jis BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[IpakTtuyeckas pabora Ne 5 o reme
38 «[Ipurorosienue pacTBOpoB ¢ bubnuorexa [JOK
OTpeeIEHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponsnas pabora Ne2 no teme bubnnorexa [JOK
«Kucnopona. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTas, Kiaccuduxamnus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
11 HUE U XUMHUYECKHUE CBOMCTB
41 KI/?SI}:)I{:HH: OCHOBHI)?)S u C oo bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEPHBIX OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubmuorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonydenune n XuMHUYECKHE CBOMCTBA bubmuoreka [JOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
46 crocotm noryeenm. ximaete Bufimorera LIOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCMEPUMEHTAIBHBIX 33124 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIaCChI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'eneTnyeckas CBA3b MEXKILY bubnuorexa [IOK

KJIaCCaMH HCOPTraHUYCCKUX

https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
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COEIMHEHUI

O0001IeHUE U CUCTEMATU3ALIMS

bubmuoreka [JOK

49 3HaHUHI https://m.edsoo.ru/00ad9ch?2
o | oo pa 6 e SuGorea 10K
o P https://m.edsoo.ru/00ad9ela
COeIMHEHMI
o | e rom o BuGmorea 10K
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Iepnoanueckas cucrtema bubnuoreka [IOK
XUMHYeCcKuX 3aementoB J1. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, TPyIIbL, TOATPYIIITHI bubmmorexa ITOK
PHOJIBL, TPYIHIBL, TOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
saep. M3oTormsl https://m.edsoo.ru/00ada342
CrpoeHue 3MeKTPOHHBIX o6onoqel<v Bubmorexa [IOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit )
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menaeneena
XapakTepucTUKa XUMHUYECKOTO
56 9JIEMEHTA TI0 €ro MOJ0KCHUIO B bu6mmoreka [JOK
Iepuoanyeckoii cucreme [1. W. https://m.edsoo.ru/00ada824
Menneneesa
3nayenue [leproandeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U MPAKTUKH. /1. bubnnoreka [JOK
. MenneneeB — yd€HblIii, earor u https://m.edsoo.ru/00ada96e
rpak JaHuH
DIEeKTPOOTPULIATENILHOCTh ATOMOB BuGnuotexa LOK
58 XUMHYECKUX AJIIEMEHTOB/ )
. https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHas paboTa
59 HonHas xuMmudeckas CBSI3b bu6mmoreka [JOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

https://m.edso0.ru/00adac34

60 KoBanenTHas nosnsipHas XuMHu4ecKas 1 bubmuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenossipHas 1 bubnuorexa [JOK
XAMUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Crenery okHCICHuA . https://m.edsc]i).ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakinuu https://m.edsoo.ru/00adb076
bubnuoreka [JOK
64 OKHCIIUTETH U BOCCTAHOBUTEIIH 1 https://m.e dsg).ru 100adb076
B Crpoenne arona, Xnvieokan ) uGaorexa LIOK
CBA3E https://m.edsoo.ru/00adb486
66 Peseprubrit ypok. O6001IeHNE 1 1 bubmuorexa [JOK
CHCTEMAaTH3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMAaTH3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

Ne

n/
n

Tema ypoka

KoauuecTBO 4acoB

KonTpou
bHbIE
padoThI

Bce
ro

IIpakTHye
CKHe
padoTsI

Jara
u3yue
HUS

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Tepuonnuecku
M 3aKOH.
[Iepnoguuecka
sI CHCTeMa
XUMHYCCKUX
aneMeHToB /l.
n.
Menpeneena

bu6mmoreka [{OK
https://m.edso0.ru/0
0adb59%

3aKOHOMEPHOC
TH B
M3MEHEHNH
CBONCTB
XUMHUYECKUX
3JIEMEHTOB
MIEPBBIX TPEX
MIEPUOJOB

bu6moreka [IOK
https://m.edso0.ru/0
0adb6b6

Knaccuduxarr
ust ¥
HOMECHKJIaTypa
HEOPraHWYECK
HX BEILECTB

bu6moreka [IOK
https://m.edso0.ru/0
Oadb7e2

Bunnr
XUMHYECKOH
CBSI3HM Y THIIBI
KpHUCTaJIN4EC
KHX PEMIETOK

bu6mmoreka [JOK
https://m.edso0.ru/0
Oadbac6

KonTposbHas
pabota Nel no
TeMe
«lloBTOpEHUE
U yriryoneHue
3HaHUU
OCHOBHBIX
pasnenos
Kypca 8
KJ1acca»

Knaccuduxkarir
Hst
XUMHYECKUX
peaxkuuii mo
Pa3ITUYHBIM
MpU3HAKaM

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadbch0
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IlongaTue o

CKOPOCTHU

XUMHIHCCKOR bubmuoreka [IOK
7 pnejgﬁle' o https://m.edso0.ru/0

Oadbe9a

TOMOTCHHEIX U

TreTEPOreHHBIX

peaKImsIX

ITonsarue o

XUMHYECKOM

PaBHOBECHH.

@DakTopsl,

BIIMSIIOIIHE Ha bubmmoreka [{OK
8 CKOPOCTb https://m.edsoo0.ru/0

XUMHYECKOHN Oadc28c

peakiuu u

MOJIOJKEHUE

XUMHYECKOTO

paBHOBECHsI

OKHUCIUTEITEHO BuGmotexa LIOK
9 ) https://m.edso0.ru/0

BOCCTaHOBHTE

Oadcade

bHBIC PEaKIIUU

Teopus

ANEKTPOJIUTAY

eCKOM bu6moreka [IOK
10 JIMCCOLIAAINH, https://m.edsoo.ru/0

CuibHBIE U Oadcd68

cia0ble

AIEKTPOJIUTHI

Honnbie bu6mmoreka [JOK
11 ypaBHCHHS https://m.edsoo.ru/0

peakmuii 0add448

XUMHYECKHE

CBOMCTBaA

KHCJIOT U

OCHOBAHIH B bubmuoreka [JOK
12 ;BeTe https://m.edso0.ru/0

vpe,[[CTaBJ'IeHI/I 0add5ds

i 00

ANEKTPOJIUTUY

€CKoit

JHUCCOIHAIAN

XUMHYECKHE

CBOHSTBa bu6mmoreka [JOK
13 ;OHeH B cpete https://m.edsoo.ru/0

vpel[CTaBJ'IeHI/I 0addab2

i 00

QJICKTPOJIUTUY
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€CKOH

JIMCCOLMAITIN

Ilousarue o bubnuoreka [IOK
14 | runpponuse https://m.edsoo0.ru/0

coueit 0add9d4

O6o06mienne u bubmmoreka [JOK
15 CHCTeMaTH3aIl https://m.edsoo0.ru/0

WSl 3HAHUH Oaddd12

[IpakTnueckas

pabota Ne 1. bubnuotexa [JOK
16 «Permenue https://m.edsoo0.ru/0

IKCIIEPUMEHTA Oaddbfa

JIBHBIX 3129

KontponsHas

pabota No2 mo

TeMe

«NEKTPOIIUTH bubnuotexa [JOK
17 Jyeckast https://m.edsoo0.ru/0

JIACCOLIMAIUS. OaddecO

XuMHUdecKue

peakiuu B

pacTBopax»

Oo61mas

XapaKTEPUCTH

Ka TaJIOTEHOB. bu6moreka [IOK
18 XuMHUYeCcKre https://m.edsoo0.ru/0

CBOJCTBa Ha Oaddfe2

npumepe

xJiopa

XJ10poBOJOPO

n. ConsaHas

KHCJIIOTA, bu6mmoreka [JOK
19 XAMHUYECKHE https://m.edsoo0.ru/0

CBOMCTBA, Oadel04

MOJIy4eHue,

MIPUMEHCHHE

IIpakTueckas

pabora Ne 2 o

T%Me bu6mmoreka [JOK
20 zon(g{};q; e https://m.edso0.ru/0

Oade348

KHUCJIOTHI,

n3yyeHue eé

CBOMCTB»

Borancnienus bubmuoreka [JOK
21 1o https://m.edsoo.ru/0

ypaBHEHUSAM

XUMHUYCCKUX

Oade488
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peaKkuuii, eciu
OJIMH U3
peareHToB J1aH
B U30BITKE

22

Oo0mas
XapaKTepUCTH
Ka 2JIEMEHTOB
VIA-rpynms

bu6mmoreka [{OK
https://m.edso0.ru/0
Oade64a

23

AJIOTpOTIHBIE
MO (UKAITIT
CepBHI.
Haxoxnenne
CephI U €€
COCAUHCHHI B
MIPUPO/IE.
XnuMudeckre
CBOWCTBA CEphI

bubmmoreka [{OK
https://m.edso0.ru/0
Oade64a

24

CepoBoaopon,
CTpOEHHUE,
¢buznueckue u
XUMUYECKHE
CBOMCTBA

bu6moreka [IOK
https://m.edso0.ru/0
0ade802

25

OKcupl cepsbl.
Cepnas
KHCJIOTa,
dbuznveckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHCHHE

bu6moreka [IOK
https://m.edso0.ru/0
Oadea28

26

XuMudeckue
peakuuu,
JIeKaIIue B
OCHOBE
MPOMBIIIIEHHO
ro crmocoda
MOJy4YEeHUS
cepHOU
KHCJIOTEL.
XHUMHUYECKOE
3arpsi3HEHUE
OKpYyKarolen
cpenbl
COCIMHCHUSIMHU
cepbl

bubmuoreka [JOK
https://m.edso0.ru/0
Oadec8a

27

Brruucnenue
MaccoBOi1
JIOJIM BBIXOJa
MPOJyKTa
peakuuu

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadec8a
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28

OOmas
XapaKTepUCTU
Ka DJIEMEHTOB
VA-rpynisl.
A3sor,
pacrpocTpane
HUE B
pUpoIe,
¢busnveckne u
XUMUYECKHE
CBOMCTBA

bu6mmoreka [{OK
https://m.edso0.ru/0
Oadeea6

29

AMMMak, ero
¢buznueckue u
XUMHYECKHE
CBOIICTBA,
MOJTyYCHHUE U
MIPUMEHEHHE

bubmmoreka [{OK
https://m.edso0.ru/0
0adf004

30

[TpakTuueckas
pabota Ne 3 o
TeMe
«Ilomyuenne
aMMuaKxa,
W3Y4YECHUE €ro
CBOWCTB»

bu6moreka [IOK
https://m.edso0.ru/0
0adf180

31

AzoTHas
KHCJIOTAa, €€
dbuzmveckue u
XUMHUYECKUE
CBOMCTBA

bu6moreka [IOK
https://m.edso0.ru/0
0adf306

32

Hcnons3oBann
€ HUTPATOB U
coJieit
aMMOHHS B
KadyecTBe
MHHEpaTbHBIX
yoOpeHuil.
XHUMHUYECKOE
3arpsi3HEHUE
OKpYyXarolen
cpenbl
COEAUHEHUSAMU
asora

bubmuoreka [JOK
https://m.edso0.ru/0
0adf518

33

docdop.
Oxkcupg
¢dochopa (V) u
¢bochopnas
KHUCIIOTA,
¢uznyeckue u
XUMHUYECKHE

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadf68a
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CBOIiCTBA,
MOJTy4eHHE

34

Hcnonb3zoBanu
e dpocdaros B
KauecTBe
MUHEPaATbHBIX
yIoOpeHuit.
3arps3HeHue
IIPUPOTHOMN
cpenbl
tdbocdaramu

bu6mmoreka [{OK
https://m.edso0.ru/0
Oadfc20

35

Yraepon,
pacnpocTpane
HUE B
IpUpOJE,
¢buznueckue u
XUMHYECKHE
CBOWCTBA

bubmmoreka [{OK
https://m.edso0.ru/0
Oadfd9c

36

Oxcuasl
yriiepoja, ux
¢buznueckue u
XUMHYECKHE
CBOWCTBA.
DKOJIOTHYECKHU
€ TTPOOJIeMBI,
CBSI3aHHBIE C
OKCHJOM
yriepona (1V)

bu6moreka [IOK
https://m.edso0.ru/0
Oadfebe

37

VYronpHas
KHCJIOTa U €€
CcoJI

bu6mmoreka [JOK
https://m.edso0.ru/0
0ae006c

38

[IpakTuueckas
pabota Ne 4 o
TeMe
"[Tonyuenue
YTIIEKUCIIOTO
rasa.
KauectBennas
peakius Ha
kapOoHaT-uoH"

bubmuoreka [JOK
https://m.edso0.ru/0
0ae027e

39

IIepBoHauanbH
bI€ TTIOHATHS 00
OpraHUYeCcKuX
BEIllECTBAX KaK
o
COETMHEHHUAX

yrieposaa

bu6mmoreka [JOK
https://m.edso0.ru/0
0ae054e

40

Kpemuuit u
€ro

bu6mmoreka [JOK
https://m.edsoo.ru/0
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COCAMHCHUA

0ae080a

41

[IpakTnueckas
pabora Ne 5.
Pemenue
AKCIIEPUMEHTA
JIbHBIX 3aa4
0 TeME
«Baxnenmue
HEMETaJUIbl U
ux
COCJTMHECHUS»

bu6mmoreka [{OK
https://m.edso0.ru/0
0aeObf2

42

KontponbHas
pabota Ne3 mo
TEMe
«Baxnenmue
HEMETaJIbl U
X
COEJIMHEHUS»

bubmmoreka [{OK
https://m.edso0.ru/0
0ae0el8

43

OOmas
XapaKTEPUCTH
Ka
XUMHYECKUX
9JIEMEHTOB —
METAaJIOB.
Merammyecka
sl CBS3b U
MeTauTdecKa
P
KpHUCTaJUIN4EC
Kas peméTka.
duznyeckue
CBOMCTBA
METaJNIOB

bu6moreka [IOK
https://m.edso0.ru/0
0ae103e

44

XUMHYECKHE
CBOMCTBaA
METaJIOB.
DNEeKTPOXUMH
YECKUH psij
HanpsiHKEHUN
METaJIJIOB

bubmuoreka [JOK
https://m.edso0.ru/0
0ael1156

45

OO6mrue
CITOCOOBI
MOJTy4YEeHUS
METAaJIOB.
CruiaBel.
Breraucnenus
o
YpaBHEHUSIM
XUMHYECKUX

bu6mmoreka [JOK
https://m.edso0.ru/0
0ael1156
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peaKkuuii, eciu

OJ1H U3
peareHToB
COJICPIKHUT
MIPUMECH
[TonsTue o bu6mmoreka [{OK
46 | xoppo3uu https://m.edsoo0.ru/0
METAaJJIOB 0ael278
bu6mmoreka [{OK
47 Lﬂiﬁgﬁg’le https://m.edsoo.ru/0
0aeldb2
Oxcuet u bubmmoreka [{OK
48 | TPVIDOKCHIAE https://m.eds00.ru/0
HaTpIst v Oael4b2
KaJust
Illenounozeme
JIbHBIC bu6moreka [IOK
49 METaJIIBI — https://m.edsoo.ru/0
KaJIbLIUH 1 Oael5e8
Maraui
Baxueiimme bu6moreka [IOK
50 COEIMHEHUS https://m.edsoo.ru/0
KaJIBLMS 0ael5e8
O0o0mmenne u
51 cucTeEMAaTU3aIl
WS 3HAHHI
Kecrocets bu6mmoreka [JOK
52 Eﬁgigm & https://m.edsoo.ru/0
0ae1886
YCTpaHCHHS
[IpakTuueckas
pabota Ne 6 o
TeMe bubmuoreka [JOK
53 "YKécTroCTh https://m.edso0.ru/0
BOJBI U Oaelae8
METObI €€
yCTpaHeHus"
bubmuoreka [JOK
54 ANFOMUHUI https://m.edso0.ru/0
Oaelc64
AM(?OTepHHe bubmuoreka [JOK
55 cBouctBa https://m.edso0.ru/0
oxenna n Oaelc64
TUIPOKCHUIA -
bu6mmoreka [JOK
56 Keneso https://m.edsoo.ru/0
0aeld86
57 Oxcuapl, bu6mmoreka [JOK
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TUPOKCUJIBL U
COJIM JKeJe3a
(I u xenesa

(1)

https://m.edsoo.ru/0
0ae35e6

58

O06o0011IEHNE U
CHUCTEMATHU3AIL
U 3HAHUI

59

[IpakTnueckas
pabora Ne 7.
Pemenue
IKCIIEPUMEHTA
JIBHBIX 3a/1a4
1o TeMe
«Baxnenmue
METaJUTBl U UX
COCTMHCHUS

bubmmoreka [{OK
https://m.edso0.ru/0
Oae3de8

60

Breraucnenus
o
YpaBHEHUSIM
XUMHAYECKUX
peaKkuuii, eciu
OJIMH U3
peareHTOB JIaH
B U30BITKE WIH
COJICPXKUT
MIPUMECH.
Brrunciaenus
MaccoBO#
JIOJIA BEIXOJa
MPOJIYKTa
peaKIuu

bu6moreka [IOK
https://m.edso0.ru/0
0ael1750

61

O060011IeHne u
cucTeMaTu3aill
s 3HAHUH

62

KonTposbHas
pabota Ne4 o
TeMe
«Baxwueiimue
METaJTbl U UX
COCTMHEHUS»

63

BeniectBa u
Marepuasl B
MOBCEIHEBHOM
JKU3HU
YeJI0oBeKa

bu6mmoreka [JOK
https://m.edsoo.ru/0
0ae3f50

64

XHUMHUYECKOE
3arpsi3HEHUE
OKpYyKarolen
cpeapl

bu6mmoreka [JOK
https://m.edsoo.ru/0
0ae4270



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

Pous xummn B bubnuoreka [IOK
65 pettieru 1 https://m.edsoo.ru/0
9KOJIOTHYCCKHU
0ae4270
X pooIemM
Pe3epBHbIi
YPOK. bubnuorexa [JOK
66 O060061enne u 1 https://m.edsoo.ru/0
cucTeMaTh3ar] 0ae0dOa
W 3HAHUMN
Pe3epBHbIi
YPOK. bubnuotexa [JOK
67 O060061enne u 1 https://m.edso0.ru/0
cucTeMaTH3aI| Oadb33c
WS 3HAHUMN
Pe3epBHbIi
YPOK. bubnuorexa [JOK
68 O060061mmenne u 1 https://m.edso0.ru/0
cucTeMaTh3arg 0ad9ch2
WS 3HAHUHN
OBIIEE
KOJIMYECTBO
YACOB IIO 68 4 !
ITPOI'PAMME

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O

ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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