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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell TpPorpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIY)KHUT OCHOBOM s (OpPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHHneM 0a30BOM HAYKH XMMHM Ha ONPENEIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWNA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



MPUOOIIICHNM K HAyYHBIM METOJaM T[IO3HAHWS TP H3YYCHUW BEIIECTB U
XAMHYECKUX peakmuii, B GOPMUPOBAHWY U PA3BUTHH IO3HABATEIHHBIX YMCHUN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JesITeNFHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETTN TaKUE I, KaK:

— (opMupoOBaHHE WHTEIUICKTYIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HamnpaBJICHHOCTh OOYYECHHMsI HAa CHCTEMaTH4YeCKOe TMPHUOOIICHHE
oOydJarmmxcs K CaMOCTOSTEIBHOW T03HABATEIBHON JCATEIHHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATECILHOCTH, IMO3HAHUS W CAMOIO3HAHUS, KIIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUOB JICATCILHOCTH,

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3yd 3HAHUSA U ONBIT, MOJYYCHHBIC MPU H3YUCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOr0 TOBEJAEHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

—pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGuis M HAMPABICHHOCTH JATbHEHUIIETO
o0yJeHHUS.

Ha ©6a3e muentpa «Touka pocTta»  oOecreuyuBaeTcs  peamu3aius
oOpa3oBaTeIbHBIX MPOTPAMM  E€CTECTBEHHOHAYYHOW H  TEXHOJOTHYECKOM
HAIMPaBICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBHHM C  TpeOOBaHUAMHU
3aKOHOJATENHCTBA B chepe 00pa3oBaHUS U C YIETOM PEKOMEHTAIIHIA

denepanbHOro oneparopa yaeObHoro npeamera «Xumus». OOpazoBaTeibHas
porpaMma TO3BOJIIET HHTETPUPOBATH peaTu3yeMbIe 371€Ch TIOIXObI, CTPYKTYPY U
collepKaHue MPHU OpraHu3auu OO0y4YeHHs] XUMHUU B 8—9 Kiaccax, BRICTPOCHHOM
Ha 0a3ze a000r0 U3 JOCTYIHBIX Yy4eOHO-MeToauueckuxkoMmiekcoB (YMK).



Ucnonw3oBanue oOopynoBaHusi IieHTpa «Touyka pocTa» TMO3BOJISIET CO3/]aTh
YCIJIOBHSL:

- IS pacllUpeHUs  COJEpXkKaHUs  IIKOJbHOIO  XHMHYECKOIO
oOpa3zoBaHusi;

- IS TIOBBIIICHUS TO3HABATEJIHLHOM aKTUBHOCTH OOYYalOIMMUXCS B
€CTECTBEHHOHAy4YHOI 00nacTu;

- IS Pa3BUTHUS JUYHOCTH peOeHKa B Mpolecce OOyUeHUs] XUMUH, €ro
criocoOHOCTe, (OpPMUPOBAaHUS W  YIOBJIETBOPEHHUS COIMAIBHO
3HAYUMBIX

UHTEPECOB U MOTPEeOHOCTEH;

il pabOTHI C OJAAPEHHBIMHU IIKOJbLHUKAMH, OPTaHWU3AIMH WX Pa3BHTHUS B
pa3IUUYHbIX 0071acTsAX 00pa3oBaTeIbHON, TBOPUECKON JAEATEIbHOCTH.

[Ipumensisi udpoBbie Ta0OpATOPUK HA YPOKAX XUMHH, YYallHECs CMOTYT
BBITIOJIHUTH MHOXECTBO JIa0OPATOPHBIX PA0OT M AKCIEPUMEHTOB IO MpPOrpamMme
OCHOBHOM IIIKOJIbI

OO6rmiee YMCIO 4YacoB, OTBEASHHBIX JUIS HM3YYCHUS XUMUHU HAa YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 gacoB (2
gaca B HeJlel), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U CIIOKHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BeHIeCTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
METHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa ¢ KUCIOTOM) SBJICHUM, HAOIIOIeHUE 1
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3elIeHUs CMECEil: ¢ MOMOIIbI0 MarHuTta, (pUIbTpoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1apocTepKHEBBIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIYYeHHs] KUCTIopoAa B JabOpaTOpud W MPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUJICHHE apHUKOBOTro 3¢ (dekra, pa3pylieHrue 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHECHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpoOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MpPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcupoB. @Dusznueckue U XUMHUYECKUE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHusi ropeHust (mokapa), O3HAKOMJIEHHWE C oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METAJIaMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XUMHYECKHUX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIETOYHO3EMENIbHBIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunoguueckoit cucrtembl xumuueckux anemeHToB [[. M. MenneneeBa. [lepuobl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckount cucremsl . WM. MeHnneneea. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue [lepuoauueckoro 3akoHa u [leproanueckor CUCTEMbl XMMUYECKHX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lloHHAas CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPaMH KHCJIOT M IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHME BEIECTBA, a3, (U3UYECKUE BEJIIMYUHBI, C€IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. [leproanueckasi cucteMa XUMUYECKUX I1EMEHTOB /I,
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIUXCA K Pa3IWYHbIM KjlaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MECHEHHIO CTETICHEW OKHUCIEHUS XMMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakiusx. [IoHITHe 0 TOMOTE€HHBIX M TETEPOTEeHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. Creneds aucconuanuu. CUIbHBIE U C1a0ble SJIEKTPOTUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHsATHE O TUAPOIIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x;mopuma HaTpusi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKU  TMPOTEKAHWS  pEeaKuuid  HOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBbKD KA4YECTBEHHBIX pEaKIUMid Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MpUMEpPE  XJopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpOeHHE, (HU3MYECKUE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXxanue B OCHOBE NPOMBIIIJIEHHOTO CHoco0a TMOJIyYEeHHs] CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coau aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kilacca KUCIOT M crHeluuueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajoTponHeie Moaudukanuu Gochopa, GUMUECKUE MU XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJIEHUs.  YTJIEpoJ,  aJUIOTPOITHbIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHe. DKOJIOrMYecKHUe MpOOJIEMBbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupongHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero d¢usnueckue W XUMHUYECKHE CBOWCTBA, TOJYYCHHUE W
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, Xkene300eToH. [Ipobiembl 0€30MacHOTO HCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMM Ha XJIOPUA-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpazmamMmu  ceppl W €€  COeOUHEHMSIMHU  (BO3MOXHO  HCIOJB30BaHUE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJICHHE Mpu3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (HU3NYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHHUS U GocdhaT-uoH U U3yYEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
poIEecCOM  aACOpPOIMM  PAaCTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHUE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumudeckux diemeHtoB J[. .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crnocoObl mosyyeHus MeTawioB. [loHATHE O KOPpO3UHM METAIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB Jl. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXKJICHUE B IPUPOAE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux diiemeHToB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [leproanueckoi CucTeMe XuMHUECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MengeneeBa, CTpo€HHE aToMa, HAaXOXJE€HUE B mnpupone. Duznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YEHHE  PE3yJIbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS XKejle3a B KUCIOPOJe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU WOHAMHU HAaTpus, Kajlusg M KalblMs (BO3MOXKHO HCIIOJb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI Yepe3 HCIHOJIB30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKAIUA, TMEePUOJIMIHOCTh, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNPOBOJHUKHY, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTE3, NBIXaHHWE, OWocdepa, IPKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JEATEIBHOCTH B COOTBETCTBUU C TPAJAWLIMOHHBIMA POCCUNCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPaXAalOT  T[OTOBHOCTh  OOyYaroU[uxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIHWI0, TOHUMAHUS 3HAYEHUS XUMHUUYECKOW HAYKM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEIOBbIX JOCTUXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JESATEIHHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IIOCTYIKH CBOUX TOBapUILEH C TMO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K camM0ooOpa3oBaHHIO, MPOEKTHOM U  HCCIIENOBATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE IMOCICIACTBUN U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

HMHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQEeCcCrii U Tpy/ia pa3IudHOro pojia,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTU K XUMUHM, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH IIeJeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPpU paboTe ¢ BEUIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00albHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACISIOT 3HAUYUMbBIC IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHHUE O LIEIOCTHOMN



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSTHSIMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCyxAcHus (MHAYKTHUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI I (DPOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ylbTar, (OPMYIUpPOBATH 000OIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MMOJYYaeMyI0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
MH(pOpPMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAHMMBIX JUIsl BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIb30BAHMS PA3IIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMAILMIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCYXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO IKCIEpUMEHTa (Ja00OpaTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEIBHO OIPENENATh LEIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUU 33 IlaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NedcTBUM, crenuduyeckue I NOpeIMETHOM ob0mact  «XUMHS», BUJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIeCTBa, MOJIb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, PpEeaKIuu pasJIoKEHUs, pEeaKIUu 3aMelleHUs, PpPeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccOBas JIOJs BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHECHUN XUMUUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HA4YEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKIAsi OMUCAHUE IPUMEPAMH MOJIEKYISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CHCTeMaTH3aluio, Kiaccudukaiuio,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWjaM  MOJb30BaHUS  XMMHUYECKOM  TOCYIOH U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, B3JEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHMHUYECKON pEaKUHUH, MPEACIbHO IOMYyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH W XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKON Taliuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MaljiblX MEePHOJ0B U IJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX SJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpYIOBAaHWUEM, a TakKkKe TMpaBwiIa oOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

IPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEIBLHON JeATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNEe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (peaibHBbIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIIACC
N KounyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungpossbie)
n/ Bcer | Kontpoabnbiepabor | IlpakTudeckuepador
TEMIIPOrPaMMbI o0pa3oBaTeibHbIEpPeCyp
1| ) bI bl
CBI
Paszgea 1.1lepBoHavyabHbIeXUMHYECKHETIOH S TUS
XuMusg — BakHas 00J1acTh
1.1 €CTECTBO3HAHMS U IIPAKTUYECKOM 5 0 2 bubnmorexa LOK
) p https://m.edsoo0.ru/7f41837c
EATENHLHOCTH YeJI0BEKA
bu6moreka [IOK
1.2 B 15 1 0
CHICCTBA H XHMUIHCCKUCPCaKIIH https://m.edsoo0.ru/7f41837c
Hroronopazneny 20
Pa3znen 2.BaxHeiilme npeacTaBUTe/ I HEOPraHNYeCKNX BellecTB
bu6mmoreka [IOK
2.1 B .K ! e 00 6 0 0
O3AYX. RACIOPOL. LIOHATHE 0D ORCIIax https://m.edsoo0.ru/7f41837c
bu6mmoreka [JOK
2.2 B g1 e 8 0 1
OAOPOAL-LIOHATHE O KHCITOTAX H COTLIX https://m.edsoo0.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsiTHe 006 OCHOBaHUAX 5 1 1 bubmnorexa [TOK
https://m.edsoo.ru/7f41837c
OCHOBHBIEKIIACCHIHEOPTaHUICCKUXCOCTUHE bu6mmoreka [JOK
2.4 . 11 1 1
HUH https://m.edsoo.ru/7f41837c
Hroronopazneny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucreMa xumudeckux 3j1eMeHToB /. U. MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

3.1 Ilepuoanueckuii 3akoH u Ilepuoanueckas 7 0 0 bubnuorexa [IOK



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

cUCTEMa XUMUYECKUX 351eMeHTOB /I, U.
Memnpene-eBa. CTpoeHuearoma

https://m.edsoo.ru/7f41837¢c

3.9 Xumnueckasi cBsi3b. OKHCIUTETBHO- 8 bubnuorexa [JOK
BOCCTAHOBHUTEJIbHBIE PEAKLIMHT https://m.edso0.ru/7f41837c
bubnuorexa [JOK
Hroronopaszery 15 https://m.edsocla_.[ ru/7f41837c
PeszepBHOECBpEMS 3 brbmmorexa [OK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

No KoauyecTtBouacoB DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undgposrbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckunepado
TEMIIPOrPaMMbI o0pa3oBaTejbHbIEpecyp
11 0 ThbI ThI
ChI
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
11 [ToBTOpEHue u yriyoienue 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKHXPEA 4 0 0 bubnuorexa [JOK
' KLU https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroromopazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XapaKTepUCTUKAa XUMUUYECKUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 0 0 bubmorexa HOK
' ) PyHbL. 24P https://m.eds00.ru/7f41a636
e€coeTMHEeHHS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 0 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroronopaznemny 25



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

Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 ObumecBoHCTEaMETAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroromnopasznemy 20
Pasznen 4.Xumus u okpyskaouias cpeaa
4.1 B aJIbl B )KU3HU 4eJIOBEKA 3 bubmiorexa HOK
' clilectha i Matepi . https://m.edsoo.ru/7f41a636
Hroromnopaszneny 3
Pe3epBHOCBpEeMs 3 bubmorera [JOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KoanuecTBouacon
HUcnonb3oBanu
n Be Jarau3 | DjeKTpOHHbIeHH(PPOBHIEOD ¢ Ww(pposoro
Temaypoka Kontpoabn | IlpakTuuec o0opynoBanus
/ er YUYeHHUsi | pa3oBaTebHbIEPeCYpPChI "
I bIepadoThI KHepadoThl Touknu
° pocra"
[Ipenme . Po
t | 5 orsrm wenosora, Toman | 1 0 0 0409 | Drommorexa [IOK - "
' o https://m.edsoo.ru/ff0d210c MYyIETUME/IH
BEIIECTBA 023 HEIHIIPOEKTOP.
1K,
MYJIbTUMEINI
5 IlonsaTtue o MeTogax MO3HAHUS 1 0 0 07.09.2 bubnuoteka [JOK HBIN
B XUMHUH 023 https://m.edsoo.ru/ff0d227¢e IIPOEKTOP,3IIe
KTPOHHBIC
TaOJHIIBI.
[IpakTruueckas pabora Ne 1 [udposas
«IIpaBmiia paboTHI B
3 na6I:) aTo EI/I U IPUEMBI 1 0 1 11.09.2 bubmorexa [TOK Taopae
PaTop P A https://m.edsoo.ru/ff0d23dc pui
oOpareHus ¢ 1abopaTOPHBIM 023 Releonmo
o00opynoBaHUEMY XM,
JlaTunk
HucTble BElECTBA U CMECH. bubmmoreka [JOK OITTHHCcCK
4 . 1 0 0 14.09.2 oii
CriocoOslI pa3aenenus cMecei https://m.edsoo.ru/ff0d26ca
023 TJIOTHOCT
.



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

[Ipaktuyeckas padora Ne 2
«Paznenenne cmeceit (Ha
IIPUMEPE OYUCTKH ITOBAPEHHON
COJIN)»

18.09.2
023

bubnunoreka LIOK
https://m.edsoo.ru/ff0d28c8

Becrl
AJIEKTPOHH
BIE.

ATOMBI U MOJIEKYJIbI

21.09.2
023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

11K,
MYJIbTUMEIHNI
HBIN
MIPOEKTOP,
AIEKTPOHHbBIE
TaOJINIIBI

XUMHYECKHE JIEMEHTEI. 3HAKU
(CMMBOJIBI) XUMHUYECKUX
3JIEMEHTOB

25.09.2
023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

IIK,
MYJIbTUMEINI
HBIHN
MPOEKTOP,
AIEKTPOHHbBIE
TaOTHIIBI

HpOCTI)Ie " CJIOKHBICBCIICCTBA

28.09.2
023

bu6moreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

IIK,
MYJIbTUMEINI
HBIN
MIPOEKTOD,
AJIEKTPOHHBIC
TaOJIULIBI

ATOMHO'MOHeKy.]'IHpHoeyLIeHI/IC

02.10.2
023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50

IIK,
MYJIbTUMEINI
HBIN
MIPOEKTOP,
AJIEKTPOHHBIE
TaOIULIBI



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

3aKOH MNOCTOSHCTBA COCTaBa

1K,

MYJIbTUMEIUI
BeIeCcTB. XUMHYECKas .
bu6mmoreka [IOK HBIN
10 | dopwmymna. 05.10.2
https://m.edsoo.ru/ff0d2eae MIPOEKTOP,
BaneHTHOCThaTOMOBXMMHUYECK 023
AJIEKTPOHHBIC
HUXDJIEMEHTOB
TaOJIHIIBL
IIK,
OTtHocuTenbHasE aTOMHast MY{BTHMGILHH
bu6moreka [IOK HBIT
11 | wmacca. OTHOCHUTENLHAS 09.10.2
https://m.edsoo.ru/ff0d323c IIPOEKTOP,
MOJIEKYJISIpHAs Macca 023
AJIEKTPOHHBIC
TaOIULIBI
IIK,
MYJIbTUMEIHNI
12 MaccoBas oI XUMHYECKOTO 12.10.2 bu6moreka [IOK HBIN
3JIEMEHTA B COEJMHEHUH OZé ' https://m.edsoo.ru/ffod350c IPOEKTOP,
AJIEKTPOHHBIC
TaOJIULIBI
IIK,
MYJIbTUMEINI
13 Koaunuecto BemecrBa. MoJb. 16.10.2 bu6moreka [IOK HBIN
Monsiprast Mmacca 0 253 ' https://m.edsoo.ru/ffod5230 IIPOEKTOD,
AJICKTPOHHBIC
TaOJIULIBI
IIK,
dOu3nyecKre U XUMUYSCKUE .
bubnuorexa LIOK MYJIbTUMENUI
14 | sgBnenns. X¥MU4IeCKast 19.10.2
https://m.edsoo.ru/ff0d37fa HBIH
peakuus 023

HPOEKTOD,



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

AJIEKTPOHHbBIE

TaOIULIBI
1K,
[Ipu3Haku u ycinoBus MszLTHMeHHH
bu6mmoreka [IOK HBIN
15 | nporexkaHus XUMHUYECKUX 23.10.2
_ https://m.edsoo.ru/ff0d3al6 MIPOEKTOP,
peaxiuit 023
AJIEKTPOHHBIC
TaOJIUIIEI
1K,
MYJIbTUMEINI
3aKOH COXpaHEHUsI MaCChl Butnnorexa LIOK .
16 | BemecTB. XUMHUYECKHE 26.10.2 o HbIH
https://m.edsoo.ru/ff0d3b88 IIPOEKTOP,
YpaBHEHHS 023
AIIEKTPOHHBIC
TaOIUIIBI
1K,
Beruncnenus koandecTna, MYJIbTUMEINI
17 MAacchl BEIIEeCTBA 10 06.11.2 bu6moreka [IOK HBIN
YPaBHEHHMAM XUMHUYECKUX 0 2\;3 ' https://m.edsoo.ru/ff0d5708 IPOEKTOD,
peakiuit AJIEKTPOHHBIC
TaOJIULIBI
1K,
Knaccudukanus XuMmuaeckux MYJIbTUMEIHHA
18 peaknuii (CoeTuHeHus, 09.11.2 bu6mmoreka [IOK HBIN
Pa3I0KEHHs, 3aMEIIIEHHS, 0 253 ' https://m.edsoo.ru/ffod3f34 IIPOEKTOD,
oOMeHa) AIIEKTPOHHbBIE
TaOIULIBI
19 M. B. JIoMOHOCOB — y4€HBIii- bu6mmoreka [IOK IIK,
sHIKIIoeaucT. O000ImIeHnEe 1 13.11.2 https://m.edsoo.ru/ff0d40c4 MYIbTUMEIHHA



https://m.edsoo.ru/ff0d3a16
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cUCTeMaTu3alusI3HaHU I 023 HBIHI
MIPOEKTOP,
AIIEKTPOHHBIE
TaOJUIIBI
1K,
KonTponsnas pabora Nel no MY{LTHMGHHH
20 | Tteme «BemecTBa u 16.11.2 Bubnmorexa [IOK HptH
https://m.edso0.ru/ff0d4290 IIPOEKTOP,
XAMUYECKHE PEAKIIUN» 023
AIIEKTPOHHBIE
TaOTHIIBI
1K,
Bo3sgyx — cMech razos. MYJIbTUMEINI
21 Cocras Bo3ayxa. Kucnopon — 20.11.2 bubnuotexa [JOK HBIT
AJIEMEHT U IPOCTOE BEUIECTBO. 023 https://m.edsoo.ru/ff0d448e IPOEKTOP,
O30H AIEKTPOHHbBIE
TaOIUIBI
1K,
Pu3nyecKkrue 1 XMMHUUYECKHE MYJIbTUMEANI
99 CBOMCTBa KHCIIOpOa (peaKIuK 23.11.2 | Bubmmoreka IJOK HBIH
OKHCIICHHSI, TOPEHUE). 023 https://m.edsoo.ru/ff0d4614 HPOEKTOP,
[TonsiTneoOokcuaax AIIEKTPOHHbBIE
TaOJIULIBI
CriocoObl mosryueHust
93 KHCJIOPOJia B Ja0OpaTOpuu 1 97 11.2 bubmuoreka [JOK Ntk pH
[IPOMBIIITICHHOCTH. 023 https://m.edsoo.ru/ff0d497a
[TpumeneHunekucIopoa
TermoBou 3¢pexr
24 XI/IMI/I‘ICCKOI\/’(II) g)eaKuHH 30.11.2 bubmmorexa LOK K,
’ https://m.edsoo.ru/ff0d4790 MYJIbTUMEINN
MIOHATHE O TEPMOXUMHUYECKOM 023



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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YpPaBHEHHH, 3K30- U HBIH
SHIOTEPMHUCCKUX PEAKITUIX POEKTOP,
AJIEKTPOHHBIC
TaOIUIIBL
Jaruuk
Tonnuso (HedTh, Yroib U
bubnuotexa [JOK TeMIepaTry
25 | MeraH). 3arps3HEHHE BO3AyXa, 04.12.2
https://m.edsoo.ru/ff0d4c4a pEI
CTIOCOOBI €ro MpeI0TBPAIICHUS 023
IJIATHHOB
BIH.
[IpakTueckas padora Ne 3 o 1K,

26 teme «llonmyuenue u 07.12.2 bu6moreka [IOK MynbTUMEH
coOupaHue KHCIopoIa, 0 2;3 ' https://m.edsoo.ru/ffod4ae2 HHBLH
W3YYCHHE €TI0 CBOMCTBY MIPOEKTOP.

B 1K,
0JIOPOJ — JJIEMEHT U BuGorexa LOK v
27| mpocToe BerecTRO, 11.12.2 htI;IDS'//m edsoo.ru/ff0d4ddo ot
Haxoxuenue B mpupoe 023 T ' MHBIN
IIPOEKTOP.
Jatauk
du3NYECKUEe U XUMHUYCCKHE BuGorexa LOK
28 | cBoiicTBa BOAOpOA. 14.12.2 1 Temnepary
https://m.edsoo.ru/ff0d4dd0 pEI
[IpumeHneHneBo10poIa 023
IJIATHHOB
BIH.
I1K,
29 | TloHsATHE O KMCIOTaX U COJIAX 18.12.2 bubmorera [IOK MynsTHMeH
023 https://m.edsoo.ru/ff0d50d2 HHEIH

HPOEKTOP.



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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1K,

30 CnocoOsl nosrydeHus 91122 bubnnorexa LIOK MynbsTuMen

BOJIOpOJa B J1abOpaTopuun 023 https://m.edsoo.ru/ff0d4dd0 WHEIH
IPOCKTOP.
[Ipaktuyeckas padora Ne 4 o I1K,

qq | Teme «Ilomryuenue n 08.01.2 bubmorexa LIOK MysbsTuMenu
coOupaHue BOA0PO/Ia, 024 https://m.edsoo.ru/ff0d4{42 WHBIH
W3YYCHHE er0 CBOMCTBY TIPOCKTOP.

39 MounsipHblit 00BEM razos. 11.01.2 bubnuoreka [JOK
3akoH ABOraapo 024 https://m.edsoo.ru/ff0d542e
Brruucienus o0béma, IIK,

gg | XOWHHECTBA BEIIECTBA [a3a 10 15.01.2 bubmuorexa LIOK MynbTuMenn
€ro U3BECTHOMY KOJIHYECTBY 024 https://m.edsoo.ru/ff0d55a0 MHBII
BEIIECTBA WM 00BEMY MIPOEKTOP.
Brruncnenus 005EMOB razon IIK,

34 | TIO YPABHEHHMIO peaKiluy Ha 18.01.2 bubanoreka LIOK MynbTumenu
OCHOBE 3aKOHA 00BEMHBIX 02'4 ' https://m.edsoo.ru/ff0d5708 HBI
OTHOIIICHUI Ta30B MIPOEKTOP.

1K,

35 qDI/ISvI/IquKI/Ie 1 XUMHYECKHUE 99 01.2 bubnuorexa LIOK MyIIbTHMe 1
CBOMCTBA BO/IbI 024 https://m.edsoo.ru/ff0d587a HHELR

MIPOEKTOP.

36 CocrtaB ocHoBaHui. [loustue 95 01.2 bu6mmoreka [IOK Jarunk pH.
00 MHAMKATOpax 024 https://m.edsoo.ru/ff0d59e2

37 Bona xak pacTBOpHUTEIb. bu6mmoreka [IOK Jarank pH
Hacrimennsie u 29.01.2 https://m.edsoo.ru/ffod5b40 pHL.
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HCHACBIIICHHBIC paCTBopBI.
MaccoBas 10714 BelllecTBa B
pacTBope

024

[Ipaktuyeckas padora Ne 5 o

teme «IIpurorosnenue Hariuk
. o bubnunoreka HOK pH BECBhI
38 | pacTBOpOB ¢ ompeAenEHHOM 01.02.2 httos://m.edsoo.ru/f0d5eba ’
MaccoBOM Joy1ei 024 T ' SNCKTPOHH
PacTBOPEHHOTO BEIIESCTBAY bIC.
KonTponbras padota Ne2 1o
39 Tel\/ll{s iKJ:;; 3 BTo 0 orI 05.02.2 | Dubmmorera IOK e
PO BOMOPOAL. T https://m.edsoo.ru/ff0d6342 SNICKTPOHH
Boja» 024 Bl€.
Oxc : COCTaB,
40 Kjfaiil&lmm TH: 08.02.2 | Bubmuoreka IIOK
e, 024 https://m.edsoo.ru/ff0d664e
HOMECHKJIaTypa
[Tonydyenne u xuMu4uecKue
4 CROHCTBA KMCTOTHBIX, 100pp | BuOmIOTEKa [IOK Hatuuk pH.
OCHOBHBIX U aM(pOTEPHBIX 0 2'4 ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
I1K,
OcHOBaHHS: COCTaB, i
42 | xnaccudukamus 15.02.2 bubmorexa [TOK MYJEBTHMCHHH
e, P https://m.edsoo.ru/ff0d67ca HBIN
HOMEHKJIaTypa 024 IIPOEKTOP,
natauk pH.
I1K,
[TonyyeHnue u xXumm4eckue bubmmoreka [JOK MYIbTHME
43 o o 19.02.2 HEBIN
CBOMCTBA OCHOBaHMI https://m.edsoo.ru/ff0d67ca
024 IPOEKTOP,
Jatyuk pH.
44 | KucnoThl: coCcTaB, bubmunorexa LIOK

I1K,
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KJaccuuKanys, 22.02.2 | https://m.edsoo.ru/ffOdfee2 MYJIbTHME I
HOMEHKJIATypa 024 HbIi
IPOEKTOP,
natyuk pH.
1K,
45 [Tomyuenne n XuMHUYECKHE 26.02.2 bubmorexa [IOK lv\/IyHETHMeHH
CBOMCTBA KUCIOT o https://m.edsoo.ru/ffOdfee2 HHBIH
024 TIPOEKTOP,
HaTtumxk pH.
Conu (cpemnue): IIK, 5
16 HOMEHKJIaTypa, CII0COO0BI 20.02.2 Bu6morexa LIOK MY{BTHMCHHH
HOJTy4EHHs], XAMUYECKHE P https://m.edso0.ru/00ad9474 HbII
y 024 TIPOEKTOP,
CBO¥CTBa
natyuk pH.
[TpakTruueckas padota Ne 6. K,
Pemenne skcniepuMeHTATBHBIX i
P bu6moreka [IOK MYIBTHMC/HH
47 | 3agad o teMe «OCHOBHEIE 04.03.2 HBIN
https://m.edso00.ru/00ad9b7c
KJIaCChl HEOPraHUYECKUX 024 IIPOEKTOP
COCTMHCHUI , TaTYUK
I'eHeTn4eckas CBSI3b MEXKIY pH.
bu6moreka [IOK
48 | xaccaMu HEOPraHMYECKHX 07.03.2
. https://m.edsoo.ru/00ad9a50
COCIMHEHUN 024
1K,
MYJIbTUMEINI
O6o0menue u bubmuorexa [JOK HpT
49 . 11.03.2 i
cucTeMaTu3alusI3HaHui https://m.edsoo.ru/00ad9ch?2
024 IIPOEKTOP
,JJaTYuK

pH.
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1K,

MYJIbTUMEIUI

KonTtponsHas padora Ne3 mo HBI

50 | Teme "OCHOBHBIC KJIACCHI 14.03.2 bubnmoreia LOK i
. https://m.edsoo.ru/00ad9ela

HEOPraHUYECKUX COCAMHEHUI" 024 MIPOEKTOP
,JJaTYUK
pH.

[IepBble mONBITKN 1K,

51 KJIacCU(PUKAIIUA XUMUYECKUX 18.03.2 bu6moreka [IOK MynbsTuMenn
anemMeHTOB. [lonsaTHe 0 024 https://m.edsoo.ru/00ad9ffa WHBIH
rpynmnax cXOJHBIX JIEMEHTOB MIPOEKTOP.
[Tepuonnueckuii 3aKOH U

52 [Iepnoanueckas cucrema 91.03.2 bubmuoreka [JOK
XUMHUUYECKUX AnemeHToB Jl. U. 024 https://m.edsoo.ru/00ada52c
Meuneneena

1K,

53 [Tepuonpl, rpynisl, 01.04.2 bubnuoreka [IOK MynsTHMEan

MOJICPYIIIIBI 024 https://m.edsoo.ru/00ada52c WHEILH
MIPOEKTOP.
1K,

54 Crpoenue atomoB. CoctaB 04.04.2 bubnuorexa LIOK MyJIbTHMEH
aTOMHBIX sifiep. M30Tomnbl 024 https://m.edsoo.ru/00ada342 HHELR

MIPOEKTOP.
CrtpoeHue 3JIeKTPOHHBIX MK,

55 000JI0UEK aTOMOB DJIEMEHTOB 08.04.2 bu6mmoreka [IOK MysbTHMEN

[Tepuonnueckont cucremsr /. 024 https://m.edsoo.ru/00adaébc a—

. MenneneeBa

HPOEKTOP.
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XapakTepucTuKa XMMHUYECKOI 0

IK,
cg | IeMeHTa IO erf) TIOJIOKEHHIO B 11.04.2 bubmotreka LIOK MynbTHMEIH
[Tepuonnueckont cucreme /1. U. 024 https://m.edsoo.ru/00ada824 a—
Menneneesa TIPOCKTOP
3nauenue Ilepuoanueckoro
3aKOHA JUIS PAa3BUTHS HAYKH U B oK 1K,
57 | mnpaxtuku. [. 1. Menneneen 22.04.2 nomorexa I1 My TrmMEnH
L https://m.edsoo.ru/00ada96e HWHEIH
— Y4EHBIN, mearor u 024
Fpak A TIPOEKTOP.
IK,
58 DIEeKTPOOTPHULIATEIEHOCTEATOM 95 04.2 bubnuoreka [JOK MynsTHMEIN
OBXUMHYECKUXIIIEMEHTOB 0 2'4 ' https://m.edsoo.ru/00adaab8 HHBIH
TIPOEKTOP.
IIK,
59 | HoHHaIXUMHYECKASCBS3b 29.04.2 bubmorexa [TOK MynbTive
024 https://m.edsoo.ru/00adac34 HHEIH
MIPOEKTOP.
IIK,
60 KoBanenTHasnoasipHasxumMm4ie 02.05.2 bubnunoreka LIOK MynbTHME U
CKasiCBA3b 0 2'4 ' https://m.edsoo.ru/00adaab8 HHLIH
MIPOEKTOP.
IIK,
61 KoBaneHTHasAHENONAPHAAXUMH 06.05.2 bubnuoreka IIOK MynsTuMenn
YeCKasiCBA3b 0 2'4 ' https://m.edsoo.ru/00adaab9 HHBIH
MIPOEKTOP.
IIK
bu6mmoreka [IOK ’
62 10.05.2
CrenennokuCcacHus https://m.edsoo.ru/00adae28 MyneTmesm
024 WHEBIH
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IPOEKTOP.

IK,
63 OKHUCIIMTEIBHO- 1 13.05.2 EI/I6J.II/IOTeKa IHOK MystsTHME I
BOCCTaHOBUTEJIbHBIEPEAKLINHT 024 https://m.eds00.ru/00adb076 HHEL
MIPOEKTOP.
IK,
64 Oxkucnurenu u 1 16.05.2 EI/I6J:II/IOTeKa HOK MynbTHMEH
BOCCTAaHOBUTEITH 024 https://m.edso0.ru/00adb076 —
MIPOEKTOP.
KonTpomnsnas pabora Ne4 no Bu6 OK
65 | Tteme «CtpoeHue aToMa. 1 20.05.2 nomotexa L
https://m.edsoo.ru/00adb486
XUMHYECKAACBI3b» 024
PeseprubIil ypok. O600meHne bubnuoreka [IOK
66 . 1 23.05.2
Y CUCTEMAaTHU3alMs 3HAHUN 024 https://m.edsoo.ru/00adb33c
PesepBubIit ypok. O6001IeHNE bubmuoreka [IOK
67 N 1 27.05.2
W CUCTeMaTH3alus 3HaHUU 024 https://m.edso0.ru/00ad9ch?2
68 PesepBHBIit ypok. O6o6meHe 1 30.05.2 bubnuoreka [JOK
U CUCTEMAaTHU3aLUs 3HAaHU! 024 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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9 KUIIACC

No

~

Temaypoka

KoaudecTBouacoB

Be
er
0

KoHuTtpois
HbIepadoT
bl

IIpakTHyec
KHepadoThl

Jlarau3
YUYeHusi

DJIeKTpOHHbIeUu(POBHIEOD
pa3oBaTe/IbHbIEPECYPChI

Hcnoab3oBa
HHe
uudgposoro
o0opynoBaH
usa "Touxku
pocra"

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB 1. 1.
MenneneeBa

04.09.2
023

bu6moreka [IOK
https://m.edsoo.ru/00adb59e

11K,
MyneTam
€ TUIHBIN
MIPOEKTOD,
AJEKTPOH
HBIC
TaOJIMIEI.

3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XUMHUYECKHX AJIEMEHTOB
MEPBBIX TPEX MEPHOJIOB

08.09.2
023

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

IIK,
MynbTuM
€ IUNHBIN
MIPOEKTOP,
AEKTPOH
HBIE
TaOJIULIBI.

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHNYECKUX BEILECTB

11.09.2
023

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

IIK,
MynbsTum
€ IUINHBIN
MIPOEKTOP,
AJEKTPOH
HBIC
TaOIUIIEL.
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MK,

MynbTum
Bunpl XuMH4eCKOU CBSA3U U THIIEI 15.09.2 bu6mmoreka [IOK CAMUHBIN
KPUCTAIIIMYECKUX PELIETOK o https://m.edsoo.ru/00adbac6 TIPOCKTOP,
023 AIIEKTPOH
HBIC
TaOJHITBI.
KonTponsnas padora Nel no teme
«IToBTOpEHuUe u yriayoiaeHue 18.09.2
3HaHUI OCHOBHBIX pa3zeiioB Kypca 023
8 Kimacca»
Jatuuk
pH,
Knaccudukanus xumuaecknx JATYUK
€aKIui 10 pa3IMuHbIM 22.09.2 bubamorera LOK
peartt P A https://m.edsoo.ru/00adbch0 Temrepa
MpU3HAKaM 023 TYPHBIH
TJIATUHOBBI
.
JlaTank
pH,
[ToHATHE O CKOPOCTU XUMHUYECKOI
€aKIUu HOH)II’)FI/Ie 0 TOMOT'€HHBIX 25.09.2 bubmmorexa [TOK S
DAL L https://m.edsoo.ru/00adbe9a Temiiepa
U FeTePOreHHbIX PEaKLUIX 023 TypHBIit
TJIATUHOBBI
.
[TonsiTHEe 0 XUMUYECKOM
paBHOBecuH. DAKTOPBI, BIUAIOINE 99.09.2 bubnuoreka [IOK Jatuuk
Ha CKOPOCTb XUMHUYECKOU PEaKLUU 0 2;3 ' https://m.edsoo.ru/00adc28c pH,

" TTOJIOKCHUEC XUMHWYCCKOI'O

ATYUK



https://m.edsoo.ru/00adbac6
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paBHOBECHS Temrepa
TYPHBII
IUIaTHH
OBBII.
IIK,
MyneTum
9 OxucuTensHo- 02.10.2 | Bubmmorexa [IOK CIMHUHBIN
BOCCTAaHOBHTEJIbHBIEPEAKIHH 023 https://m.edsoo.ru/00adcade TIpOCKTOP,
AJIEKTPOH
HBIE
TaOIUIIEL.
Teopns 3neKTPOTMTHIECKOH
10 Hcfo na I/II/IpCI/IJ'II)HI:Ie H cla0bIe 06.10.2 bubmmorexa LIOK e
AHCEOTIHAITHL o https://m.edso0.ru/00adcd68 SJICKTPOIIP
AIEKTPOJIUTHI 023 OBOJIHOCTH.
bubnuorexa [JOK Harumk
11 | HounbleypaBHEHUSIPEAKIIAI 09.10.2
P peart https://m.edsoo.ru/00add448 SJICKTPOTIp
023 OBOJHOCTH.
JlaTank
XUMHYECKHE CBOMCTBA KHUCIOT U pH,
12 OCHOBAHMU B CBETE NPEACTaBICHUI 13.10.2 bubnnorexa LIOK AaTIHK
00 DIIEKTPOIUTHIECKON o https://m.edsoo.ru/00add5d8 TeMIcpa
023 TYpPHBII
JIACCOLIUAIAN
IUTIATHHOBEI
H.
XHWMHUYECKHE CBOMCTBA COJICH B EuG LOK JlaTunk
o HOIHoOTEKA
13 | cBere npeacraBneHuit 00 16.10.2 SJICKTpOMpP
. https://m.edso0.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOLMAIIIT 023 OBOJIHOCTH,

natyuk pH.
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Jaruuk

14 | TlonsTe 0 THAPOJIU3ECOICH 20.10.2 BH6J.IHOTeKa HOK SJICKTPOIIP
023 https://m.edsoo.ru/00add9d4 OBOJIHOCTH,
natyuk pH.
15 O06o0mIeHue u ) 93.10.2 bubmuoreka [JOK
cHCTEeMaTH3alUsI3HAHU N 023 https://m.edsoo.ru/00addd12
IpakTuueckas pabora Ne 1. _ oK Hatunk
16 | «Pemenue 3KCIIEpUMEHTATEHBIX 27.10.2 htI';I sJ'I/I;Ir%T:(;:)(])_Iru 100addbfa SJIEKTpONpP
3a71a9» 023 RS ' OBOJTHOCTH,
natyuk pH.
KonTponbnas pabora No2 o teme
17 «INEKTPOTUTHYECKAS 06.11.2 bubnuorexa [JOK
JIUCCOIIHAITHS. 023 https://m.edsoo.ru/00addec0
XUMHUYECKHUEPEAKITUN B PACTBOPAX)»
OO6mras xapakTepucTuKa
. bu6moreka [IOK
18 | ranoreHoB. XuMHUYECKHE CBOMCTBA 10.11.2
https://m.edsoo.ru/00addfe2
Ha IpuMepe Xjaopa 023
JlaTank
XnopoBogopoa. CojsHas KUCIIOTA,
19 XI/IMII/I)‘IGCITI/I: CiOﬁCTBa MOJTyYCHHUE 13.11.2 bubmorexa HOK DTIbOTp
> HOJYHCHHE, o https://m.edsoo.ru/00ade104 OBOZHOC
MIPUMEHCHHE 023 TH, JIATYHK
pH.
[IpakTuueckas padora Ne 2 o teme
20 | «llonyueHme CONSTHOMN KHUCIOTHI 17.11.2 bubmorexa HOK
ya N ’ o https://m.edso0.ru/00ade348
M3y4yeHue e€ CBOMCTB» 023
21 Boeruncnenus nmo ypaBHeHUSIM bu6mmoreka [JOK IIK,
XUMUYECKUX PEAKIUH, €CIIN OJIUH 20.11.2 https://m.edso0.ru/00ade488 MynbTum
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W3 peareHTOB JaH B U30BITKE 023 eAMIHBIN
POEKTOP,
AJIEKTPOH
HBIC
TaOJINIIBI.
29 OO6mast XxapakTepUCTHKA 2JIEMEHTOB 24.11.2 bubmmoreka [{OK JHatuux pH
VIA-rpynms 023 https://m.edsoo.ru/00ade64a
AnnoTtponHsie MOU(pUKALNUN
23 CepBHI. HaXOv)K}IeHI/Ie cephl U eé 97 11.9 bubnuotexa [JOK Taraux pH
COEJIMHEHUH B IPUPOJE. 023 https://m.edsoo.ru/00ade64a :
XHAMHUYECKHUECBONCTBACEPHI
1K,
MynbTuM
CepoBoopo/i, CTpOCHHE, HHEBIH
24 (bngnqefmrl)ei xnllzfmqecme 01.12.2 bubmorexa [TOK N
. o https://m.edsoo.ru/00ade802 TIPOCKTOD,
CBOUCTBaA 023 3JIEKTPOH
HBIE
TaOJHIIBI.
MynbTuM
€ IUNHBIN
Oxkcunpl cepobl. CepHast KUCIOTA, TIPOCKTOP,
bubnunoreka [JOK AJEKTPOH
25 | ¢usnyeckue u XUMHYECCKUE 04.12.2
. https://m.edsoo.ru/00adea28 HEIE
CBOMCTBA, TPUMEHEHNE 023
TaOJIMIIEI,
JATUYUK
pH.
26 XUMHUYECKUE PEAKIUH, JIEIKALLNE B bu6mmoreka [JOK
OCHOBE ITPOMBIIIIEHHOTO CrIoco6a 08.12.2 | https://m.edsoo.ru/00adec8a K,
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MOJIY4eHHSI CEPHON KHCIIOTHI. 023 MynbTIM
XUMHUECKOE3arpsI3HEHUEOKPYKAKO SIMUHBIN
iecpepICoe TMHEHUIMUCEPHI IPOEKTOP,
AJIEKTPOH
HBIC
TaOJIUILIBL,
JATYUK
pH.
Becnr
97 Brrunciaenne MmaccoBoii 10IH 11.12.2 bu6moreka [IOK SJIEKT
BBIX0/1a ITPOJTYKTa PEAKLIUN 023 https://m.edsoo.ru/00adec8a POHH
BIC.
OO01mmas XxapaKTepUCTHKA SIICMEHTOB
VA-rpynmsl. A30T, 1K,
28 pacnpi};r;paHeHHe B IIpUpOJIE, 15.12.2 Bubamorexa [JOK MynbTiM
https://m.edsoo.ru/00adeea6
(hU3UYECKUEe U XUMUYCCKUE 023 e AMITHBIN
CBOWCTBA MPOEKTOP.
1K,
MynbTuM
€ IUNHBIN
AmMuak, ero usnyeckue u
29 | XuUMHYECKHe c(EoﬁCTBa MOJTy4YeHHE 18.12.2 bubmorexa LIOK ;II);::TK o
’ https://m.edso0.ru/00adf004 PoH
Y IPUMEHEHHUE 023 HBIC
TaOJIMIIEL,
JATUYUK
pH.
IIpaktnyeckas padora Ne 3 o Teme
30 | «llonmyyeHune aMMHaKa, U3y4eHUE 22.12.2 bubmorexa LIOK Jatuuk pH
. ’ https://m.edsoo.ru/00adf180 pH.
€ro CBOWCTB» 023
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IIK,

MynbTum
SJIMMHBIN
31 A3oTHas KucnoTa, e€ pusndeckue 08.01.2 bubnuorexa [JOK ;II););TKTOP’
U XMMHUYECKUE CBOMCTBA P https://m.eds00.ru/00adf306 POH
024 HBIC
TaOJIMIIE],
JATYUK
pH.
1K,
MyneTam
Hcnoib30BaHMe HUTPATOB M COJICH ¢ TUITHBIH
aMMOHWSI B KQ4eCTBE MUHEPATHLHBIX
32 | ymoOpeHwuii. ’ 12.01.2 Bubnuorexa LTOK ;fglf:;c(:}l: ,
https://m.edsoo.ru/00adf518
XHUMHYECKOe3arpsi3HEHUEOKPYKat0 024 HbIE
nieiicpepicoe IMHEHUAMHUA30Ta TaOJUIIBI,
JATYUK
pH.
1K,
MynbTuM
docdop. Oxeun pocdopa (V) u CHHHBIN
MIPOEKTOD,
33 dbocdhopnas kuciaora, pusndyeckue 15.01.2 bubnuoreka [JOK et
1 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a poH
MOJIy4YeHUE 024 HpIC
TaOJIMIIEI,
JATUYUK
pH.
34 Hcnonb3oBanue pocdaTtos B bu6mmoreka [JOK IIK,
Ka4eCTBE MUHEPAIbHBIX 19.01.2 | https://m.edsoo.ru/00adfc20 MynbTuM
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yInoOpeHuit.
3arps3HeHuenpupoaHoCcpepidhoc
daTamu

024

eTMMHBIHN
MIPOEKTOP,
AIEKTPOH
HbIE
TaOJIMIIEL,
JaTYUK
pH.

35

VYraepoa, pacipocTpaHEeHHE B
npupo/ie, GU3NIecKue u
XUMHUYECKUE CBOMCTBA

22.01.2
024

bu6moreka [IOK
https://m.edsoo.ru/00adfd9c

11K,
MyneTum
eTMUHBII
MPOEKTOP,
AIEKTPOH
HBIE
TaOIUIIBI,
JTaTYUK
pH.

36

Oxcuppl yriaepoja, ux pusndeckue
Y XUMHUYECKUE CBOMCTRA.
DKOJIOTHYECKHE MTPOOIIEMBI,

CBS3aHHBIC C OKCUIOM YIJIepoaa
(V)

26.01.2
024

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe

IIK,
MynbTuM
€ IUNHBIN
MIPOEKTOP,
AJEKTPOH
HBIE
TaOJIMIIEI,
aTIuK
pH.

37

YrospHas KUCIIOTa U €€ COJIN

29.01.2
024

bu6mmoreka [JOK
https://m.edsoo.ru/00ae006¢c

I1K,
MynbsTuMm
CAMMHBIN
IIPOEKTOP,
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3IIEKTPOH

HBIC
TaOJIUILIBL,
JATYNK
pH.
[Ipaktudeckas padora Ne 4 o teme
38 "[lonydeHue yriekucioro rasa. 02.02.2 bubnuorexa [JOK
KauectBennas peakuus Ha 024 https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
I1K,
MyneTam
€ TUIHBIN
[lepBoHavanbHBIEC TOHATHUS 00
39 oprpaHHtIeCKHx BEIIECTBAX KaK O 05.02.2 bubmorexa LIOK ;fj;: ot
https://m.edsoo.ru/00ae054e POH
COCTMHECHUSX YTIIepoia 024 HBIC
TaOIUIIBL,
JaTYNK
pH.
I1K,
MynbTuM
€ IUNHBIN
. bubnuoreka [JOK HPOCKTOD,
40 Kpewmmii 1 erocoepunenns 09.02.2 https://m.edsoc])_.[ ru/00ae080a HICKIPOH
024 HBbIETA0NIN
LB,
JaTYUK
pH.
41 IIpakTuyeckas pabora Ne 5. bubnuorexa [IOK
Pemenue skcriepuMeHTaIBHBIX 12.02.2 | https://m.edsoo.ru/00ae0bf2
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3a1ay o teme «Baxkueitue 024 Hatunk
HEMETAJUIBI U UX COCIUHEHUI AIIEKTPOTIP
OBOJHOCTH.
Kourpomnbsnaas padora Ne3 o teme
42 «Baxclilefmme EeMeTaJIJII)I U UX 16.02.2 bubnmorexa [TOK i
P https://m.edsoo.ru/00ae0e18 BIIEKTPOIIP
COEIUHEHUS 024 OBOXHOCTH
OO01as XapakTeprucTUKa
XAMHAYECKUX DJIEMEHTOB —
Jatuuk
43 MeTaJljI0B. MeTajrueckasi CBsI3b U 19.02.2 bubmmoreka [{OK
MeTalINYecKas KpUCTaINUECKas P https://m.edso0.ru/00ae103e SIICKTpOTIp
. 024 OBOJTHOCTH.
pemrérka.
Du3nmyecKkecBONCTBAMETAIIIOB
JlaTauk
XUMHYeCKHe CBOMCTBA METAJIOB.
44 | DIeKTPOXUMUYECKUN DA 26.02.2 bubmmorexa LOK CIeKIDOnp
poxiM P o https://m.eds00.ru/00ae1156 OBOZIHOC
HaNpsHKEHUH METaJIOB 024 T™H,
natyukpH.
OO6mmwme crnocoOb! MOTYICHHS Jarunk
MetauioB. CiuraBel. BeranciieHus
45 | 10 ypaBHEHUSIM XUMHUUYECKUX 01.03.2 bubmmorexa [IOK eepoTP
P . D https://m.edsoo.ru/00ae1156 OBOZHOC
peaKIyii, €ClIi OJIMH U3 PEarcHTOB 024 TH, IATYUK
COJICP)KUT IPUMECH pH.
bubnuoreka [[OK
46 | TlouaTtue 0 KOPPO3UUMETAIIIOB 04.03.2
PP https://m.edso0.ru/00ael1278 Harumk
024 IIEKTPOTIP

OBOJHOCTH.
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Bbubnunorexa LIOK Harunk
47 11.03.2
[lenormremeTanst 02 403 https://m.edsoo.ru/00ae14b2 SJIEKTpONpP
OBOJTHOCTH.
48 Okcuabl ¥ THAPOKCUIBI HATPUSA U 15.03.2 bu6mmoreka [IOK HatunkpH.
KaJIus https://m.edsoo.ru/00ael4b2
024
Jatuuk
49 [lenouHO3eMENBHBIE METAIUTBI — 18.03.2 bubmmorexa [JOK SJIEKTPOIIP
KAJBIMH U MarHui T https://m.edsoo.ru/00ae15e8 OBOZAHOC
024 TH, JATYHK
pH.
50 | BaxueimunecoeTMHEHUSKAIBIINAS 22.03.2 bubmorexa HOK Harauk pH.
https://m.edsoo.ru/00ael5e8
024
0600
°1 CI/IC(?FGII-\I/IIS;{I/II/I:aHI/IHSHaHI/Iﬁ 01.04.2
B 024
52 JKEcTKOoCTh BOMBI M CIIOCOOBI €& 05.04.2 bubnuoreka [JOK
YCTpaHEHHUS 024 https://m.edsoo.ru/00ae1886
[IpakTuueckas padbora Ne 6 mo Teme
53 | "XKécTtkocTh BOABI U METOJIBI €€ 08.04.2 bubmorexa HOK
| A A o https://m.edsoo.ru/00aelae8 Harani pH.
yCTpaHeHHs 024
JlaTunk
54 |  AmomuHui 12.04.2 BH6J.IHOTeKa HOK BIIEKTPOTIP
024 https://m.edsoo.ru/00aelc64 OBOJIHOCTH,
Jmatyuk pH.
55 | AmdoTepHbIe CBOWCTBA OKCUAA U bubnuorexa [IOK JlaTunk
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THJPOKCHIA 15.04.2 | https://m.edsoo.ru/00aelc64 3IIEKTPOIIP
024 OBOJHOC
TH, TATYUK
pH.
Jatuuk
AIEKTPOTIP
56 | IKemeso 19.04.2 bubnuotexa [JOK oBoTHOC
https://m.edsoo.ru/00ae1d86
024 TH, TATYUK
pH.
Jatuuk
57 OKcuapl, THAPOKCUABI U COTTU 99 04.2 bu6moreka [IOK SIIEKTPOIIP
xenesa (1) u xenesa (1) 024 https://m.edsoo.ru/00ae35e6 OBOJIHOCTH,
nmatuuk pH.
00600
o8 CI/IC(?FGII-\I/Il:fI/II/ISeaHI/IHSHaHI/Iﬁ 26.04.2
B 024
[TpakTruueckast padota Ne 7. JlaTauk
59 Pemenue BKCHGpHMeHTimbHLIX 29042 BI/I6J'.II/IOTeKa [HOK IEKTPOIIP
3aj7a4 1o teme «Baknenme 024 https://m.edsoo.ru/00ae3de8 OBOIHOCTH,
METaJUIbl U UX COCTUHCHUS narauk pH.
Breruucienus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CITM OJIUH
60 U3 PEareHToB J1aH B N30BITKE WU 03.05.2 bubnuoreka [JOK 1K,
COJICPIKUT MIPUMECH. 0 2'4 ' https://m.edso0.ru/00ae1750 MysbTHM
BrruucnenusamaccoBon10MBBIX0Aa EIUIHBIN
MPOAYKTapeaKknu MIPOEKTOP.
61 O6006meHue u
CHUCTEMATHU3AIUA3HAHUHI 06.05.2
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024

KonTtponsHas padota Ne4 mo teme

62 | «BaxxueiIne MeTaIIbI U UX 1 10.05.2
COEIMHEHUD 024
63 BemectBa u matepuansl B 1 13.05.2 bubnuorexa [JOK
[TOBCEIHEBHOM JKM3HH YEJIOBEKA 0 2'4 ' https://m.edso0.ru/00ae3f50
IIK,
64 Xm:mquKoe3arps[3HeHI/IeOpr>Ka10 1 13.05.2 bubmmoreka [{OK MynbTiuM
mercpe bl 024 https://m.edso0.ru/00ae4270 ¢ TUITHBIH
MIPOEKTOP.
IIK,
65 Posib xumuu B pemiennn 1 17 05.2 bu6moreka [IOK MynbTUM
5KOJIOTHYECKUX MPOOIEM 024 https://m.eds00.ru/00ae4270 e/IMITHBII
MIPOEKTOP.
66 PeseprubIit ypok. O600meHre 1 1 17.05.2 bubnuoreka [IOK
crucTeMaTH3alys 3HaHUi 0 2'4 ' https://m.edsoo.ru/00ae0d0a
PesepBubIit ypok. O600meHNE 1 bubnuoreka [JOK
67 . 1 20.05.2
CHCTeMaTH3aIus 3HaHuI 024 https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK
68 . 1 20.05.2
cucTeMaTU3alys 3SHAaHUH 024 https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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