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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (enepanbHON paboueil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O NEsAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
npeamera, YCTaHaBJIMBAET o0s3aTenbHOe MIPEAMETHOE COJIepKaHue,
IpPEAYCMATPUBAET PACHPEACIICHUE €ro IO KjaccaM M CTPYKTYpUPOBAaHHUE IIO
pazgenaM M TeMaM MpOrpaMMbl IO XUMHH, OINPEACNSIET KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEePUCTUKHU CoZepKaHuUs, PEKOMEHAYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
0COOEHHOCTEW  O00ydYaroluxcsi, OIpeAeNseT BO3MOXHOCTH MpeAMeTa  JUIs
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
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.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GOopMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peaylim3alldd  BO3MOXKHOCTEH IS CaMOpPa3BUTHS |
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIeSITEeIbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHON eI TeTbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
IIEJIOCTHOTO B3TJISa HA €UHCTBO TIPUPOJIBI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yJarOIINXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B HKOJIOTUMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHUU XUMHUU OOECHEeUMBAIOTCS CleUU(PUKON
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

B pamkax peanuzanuu mnpeamMeTa «XUMHUS» B YPOUHOM JIESITEIbHOCTH
ocyuiecTBisieTcs: npodopreHTalMoHHas paboTa B 8-9 kiaccax.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepKaHusi MporpaMMbl MO XUMHUU C(POpMUpOBaHA Ha OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaepikaHue CKIAIbIBACTCS U3 CUCTEMBI
HOHSTHH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUNA O XUMHYECKOM
peakuuu. OO0e 3TH CHCTEMBl CTPYKTYpPHO OpPraHU30BAaHbl 10 MPUHIMITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHYECKOH CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHUYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE SMIUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBINIONHAS (QYHKIUU OOBSACHEHHS M IPOTHO3UPOBAHUS
CBOICTB, CTPOEHHUS U BO3MOXKHOCTEH NMPAKTUYECKOIO NMPUMEHEHUS U IOJYyYEHHS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOW IpUPOJbI, LEHHOCTHOIO OTHOLIEHUS K HAay4YHOMY 3HAHUIO H
MeTOoJaM TO3HaHMsI B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pusmnka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
NEATeNIbHOCTU YEeJIOBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMbI XUMHUUYECKHX



3HAHUM — Ba)KHEHIIMX (PAaKTOB, MOHATHUIA, 3aKOHOB M TEOPETUYECKUX IOJIOKEHUH,
JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO Xapakrepa, fA3blka HAayKH, B
NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWU B Y4eOHO-IO3HABATENbHOW M Y4EOHO-UCCIIEN0BATEIbCKON
JEeSTENbHOCTH, OCBOEHUM MpaBuil 0Oe30MacHOro oOpaiieHus ¢ BellecTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3y4yeHUM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENN TaKKe 1IeU, KaK:

— (opmMupoBaHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENLHOW TMO3HABATENbHON JeATEIbHOCTH, HAYYHBIM
METOJIaM TIO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OTbITAa Pa3HOOOpPA3HOM MEATETLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3JINYHBIX BUIOB AEATEIbHOCTH;

— (dopmupoBanue o0miel (YHKIMOHAIBHON U €CTeCTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPY’KaIOUIEro MHUpa, MCIHOJIb3ySl 3HAHUS W OIbIT, MOJYYEHHBIE MPU H3YyYEHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE y OOYyYalOIMXCS T'YMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00Pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESATENBHOCTH B IENAX
COXPAHEHMS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
00yJeHUSI.

OOmiee 4MCIO YacoB, OTBEAECHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctanisieT 136 gacoB: B 8 kinacce — 68 gacoB (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM 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. XUMHUUYeckue 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] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKUuu. TOIUIMBO: yroinb M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupoae, (Qusmyeckue MW XUMHYECKHE CBOICTBa, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conu.

MousipHblil 00BEM ra30B. Pacu€Thl MO XUMUYECKUM YPaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HachlieHHble 1 HEHACBIILIEHHBIE PacTBOpbl. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpupoJie U B )KU3HU 4yenoBeka. KpyroBopoT Boabl B IPUPOIE.
3arpsi3HEeHHEe NPUPOAHBIX BoA. OXpaHa U OUHMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Krnaccudukanms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. @Duznueckue U XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

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

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucior. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

I'eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTraHMYECKUX COCTUHEHH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEIEICHNE COACPKAHNUS KUCIOPOJa B BO3YXE, MOJIyYECHHE,
coOupaHue, paclo3HaBaHWE U U3YUYEHHE CBOMCTB KHCJIOpOJa, HaOII0eHUE
B3aMMOJECUCTBUS BEIIECTB C KHUCIOPOJAOM M YCIOBUS BO3HHUKHOBEHHS U
npekpauieHusi ropeHus (mokapa), O3HAKOMJIGHHE C 00pa3liaMH OKCHAOB U
ONKCAaHUE WX CBOMCTB, MOJY4YE€HHE, COOMpAHUE, PACIO3HABAHHWE M H3YUYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAHME OCOOEHHOCTEW PACTBOPEHHMsS BEIIECTB C
pPa3INYHOM PAaCTBOPUMOCTBIO, IIPUIOTOBJIIEHUE PAaCTBOPOB C  OINPENEIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEILECTBA, B3aUMOJCHUCTBUE BOJBI C METAJIAMHU
(HaTpieM ®  KajblueM) (BO3MOXKHO  WCIIOJIb30BAHHWE  BHJICOMATECPHAIIOB),



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 MeETaJUlaMH, PEaKUUid HEUTpaau3aluu, IOJYYEHHE HEePaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHne aroMoB. XMMHYECKAsi CBSA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aM(POTEpHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB INEepUoJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanueckont cucreme /. . Menneneena.

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

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB [JI1 Pa3BUTUA Haykh W mnpaktuku. [[. V. MeHneneeB — y4€HbIM U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIponiecchl okucaeHus U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX 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, aToM, OJJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIH]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
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. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsaTHE 0 XUMHUYECKOM paBHOBECUU. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

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



OKHCJIUTENIbHO--BOCCTAHOBUTENBHBIX pPEAKIMHA € HCMOOJBb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS pEeaKIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICTOBAHUE AJICKTPOIPOBOTHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o0O0pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEJIIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajiibl 1 MX COCAMHEHUSA

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOJ€ICTBUE € 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, XapaKTepHBbIC cTeneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciota, ¢u3HUECKHe ¢ XUMUYECKHE CBoWcTBa (0o0Omume Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[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
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
ux pU3NUECKUe U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuii. XUMUYECKOe 3arpsi3HeHHE OKPY KaIoIIel cpe/ibl COeIMHEHUSIMHU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YA0OOPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  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,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1yI00aJIbHOTO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMONOTUYECKN BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmenenne. CoeauHeHust kpeMHuss B npupoje. OOmue mnpeacraBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCETHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHOB M WX COCAWHEHMM (BO3MOXKHO WCIOJIb30BAHUE BHJIEOMATEPUAITIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMUCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBOMcTBaMHu azora, ¢ochopa W HUX COCAUMHEHUN (BO3MOXXHO HCIIOJIL30BaHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MojyyeHue, coOupaHue, pacrlo3HaBaHUE M U3yUeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o treme «BakHelIe HeMETAIIB U UX COSTUHEHUSY .

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTaJioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CrnnaBbl (CTajdb, YYT'yH, OIOPaTlOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUbI U



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

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAX0XJI€HUE B NIpupoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTtoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUabl, THIPOKCH bl U conn xkernesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEpUANIOB), OCOOEHHOCTEH B3aMMOJEHUCTBHUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MAarHWs, KajbLHWs, alFOMUHUSA, LIUHKA, JKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HccleoBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
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 METAJUIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3¢ eKT, TeXHOIOTHS, MaTePUAIIBI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PAaCTBOPUMOCTbD, KPUCTAIITMIECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

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



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, 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, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATENBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 »XWU3HMU, OCO3HAHUE TIOCICICTBUU W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOro BOCIUTAHUS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMII 0€30TMACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
HCITIOJIB3YIOTCS B ©€CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHMPOBAHUIO M OCYLIECTBICHUIO Y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUECKHX OJKCIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJO0M IpoIliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH()OPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PAa3IUYHbIE METOJAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH NpPHU  PEUIEHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCAIbHbIE Y4eOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
[IO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBISATh WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCJIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIC pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOIHOPOJIHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
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, aHWOH, PAacTBOP, MaccoBas JOJisI BEIEeCTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHHUS (HOPMYT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHUYECKOW CBsi3M (KOBajJeHTHasT W MOHHAas) 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 COXpPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA 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
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00llee YUCIIO 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEIICCTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

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

IPUMEHATh OCHOBHBIE ONEPAlMM MBICIUTEIIBHONW JESATEIbHOCTA — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUS — HAONIOEHHE, M3MEpPEHUE, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpPOAA U KHCIOPOJa), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

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, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaiu3aTtop, XHUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaNIMYeCcKasi), KpHUCTaJUIMYecKass pemeéTka, KOppo3us METalIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHHS (opMyn
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNeéHHOMY KJacCy COeIMHEHUH 1o ¢GopMmyrnaMm, BHJ XHMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynmna)», Maneie W OOJbIIME TEPHOIbI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

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

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

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 PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO Macchl
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 OOOpYIOBAaHWEM, a TakKKe TMpaBwiIa oOOpameHus ¢
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 ITYTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEIBHON JesATEeIbHOCTH — 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 (peaibHBbId |
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE 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

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpysaiomias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

Ne KosunuecTBO 4acos Nara Jlara DJIeKTPOHHBbIE
Jlara H3yYeHUs uudpoBbIie
Tema ypoka Bcecer | Kontp IpakTny | H3yYeHHs
n/ HU3yYeHHUs 8T o0pa3oBarteib
0 paGoThI paGoThI 8A 8B
n 8b HbI€ PeCypChl
bubanoreka
[Ipenmer xumuu. Poss XuMuu B )KU3HU OK
1 yejioBeKa. Tena u BemecTna . 1 03.09.2024 05.09.2024 04.09.2024 1
https://m.edsoo.r
u/ff0d227e
IIpakTrueckas padora Ne 1 «[Ipasuina
pa0oTEI B 1a00PATOPHUU U IPUEMEI BubanoTeka
p | obpamenns ¢ 1a00paTopHeiM 1 1 06.00.2024 | 06.09.2024 | 06.09.2024 HOK
oOopynoBanuem» [IpakTuueckas https://m.edsoo.r
pabora Ne 2 «HabironeHue 3a ropsmen u/ff0d23dc
CBEYOi»
Bbubanorexa
3 ITouarue o MeTogax HO3HAHUSA B XUMUH 1 10.09.2024 12.09.2024 11.09.2024 HOK
https://m.edsoo.r
u/ff0d26ca
bubanorexa
4 Yuctele BCI_I_IeCTBaE/I cmecu. CriocoOsbl 1 13.09.2024 13.09.2024 13.09.2024 LIOK
pa3aeiieHus: CMecei. https://m.edsoo.r
u/ff0d210c
IIpakTuueckas padora Ne 3 BH6£HOTeKa
5 «Pa3menenue cMmeceli (Ha nmpuMepe 1 1 17.09.2024 19.09.2024 18.09.2024 1o
N ) https://m.edsoo.r
OUYHCTKHU OBAPEHHOMN COJIN)» L/ff0d28c8
6 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 20.09.2024 20.09.2024 20.09.2024 bubnuoreka



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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..ATOMBI U MOJIEKYJIbl. XUMUYECKUE

L[OK

3JIEMEHTBI. https://m.edsoo.r
u/ff0d2a6e
bubnuoteka
3HaKu (CUMBOJIbI) XUMUYECKUX
7 | snementos. Tlepuomraeckas Tabuua 24092024 = 26.09.2024 | 25.09.2024 HOK
https://m.edsoo.r
J..Menneneena. U/ff0d2bes
bubnuoteka
g | |IpOCTEIC I CTONKHEIC BOMCCTEA. 27.00.2024 | 27.00.2024 = 27.09.2024 | L1OK
Xumuyeckue GopMyJbl. https://m.edsoo.r
u/ff0d2a6¢
bubnuoteka
9 | 3aKOH MOCTOSHCTBA COCTABA BELIECTS.. 01102024 | 03.10.2024 = 02102024 | _OK
https://m.edsoo.r
u/ff0d2d50
bubnuoTeka
1o |~ DAICHTHOCTE ATOMO XimMieckix 04102024 | 04102024 | 04102024 | LOK
3JIEMEHTOB. https://m.edsoo.r
u/ff0d2eae
bubnuoreka
1 OTHOCUTEbHAST aTOMHAs Macca. 08.10.2024 10.10.2024 09.10.2024 [IOK
OTHOcUTENbHAsA MOJIEKYJIIpHAsI Macca https://m.edsoo.r
u/ff0d323c
bubnuoreka
12 MaccoBast 10J11 XUMUYECKOTO 3JIEMEHTA 11.10.2024 11.10.2024 11.10.2024 LIOK
B COCIMHEHUHU https://m.edsoo.r
u/ff0d350c
KonuuectBo BemectBa. MoJib bubmorexa
13 0 ' ' 15.10.2024 17.10.2024 16.10.2024 LIOK

MoumnspHaas macca

https://m.edsoo.r
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u/ff0d5230

Bubnuoreka
14 | DUSMCCKIC I XUMICCKIC ABICHIIA. 18102024 = 18102024 | 18.102024 | LOK
XHWMHUYECKUE PEAKIUU. https://m.edsoo.r
u/ff0d37fa
bubanorexa
15 | [!IpUSHAKH i yCNOBHS MpOTCKANHS 22102024 | 24102024 = 23.10.2024 HOK
XUMHUYECKUX PEAKIUH. https://m.edsoo.r
u/ff0d3al6
bubanoreka
16 | OAKOH COXPAHCHIS MACCH BEIICCT. 25102024 | 25102024  25.10.2024 HOK
XHWMHUYECKUE YPABHEHHUS. https://m.edsoo.r
u/ffod3b88
bubanorexa
BrramciieHust KoJIMuecTBa, MacChl OK
17 BEIIIECTBA 10 YPABHCHUSAM XUMHUYCCKUX 08.11.2024 07.11.2024 06.11.2024 1
ek https://m.edsoo.r
peakt u/ff0d5708
. bubnuoreka
Tunel XUMHYECKUX PEaKIUi OK
18 | (coenuHeHUs, pa3I0KEHUS, 3aMCIIICHHMS, 12.11.2024 08.11.2024 08.11.2024 1
Smena) https://m.edsoo.r
OOMEHa u/FfOd3f34
M. B. JIoMOHOCOB — y4€HBIii- BI/IOGSEHOTeKa
19 sHIKIIoneaucT. O000ImeHne 1 15.11.2024 14.11.2024 13.11.2024 1
CHUCTEMATHU3ALM 3HAHUI https://m.edsoo.r
1 u/ff0d40c4
Bbubnuoreka
oo | Keurpoaruas pabora Nel no reme 19.11.2024 | 15112024 | 15.11.2024 HOK
«BelecTBa 1 XUMHYECKHE PeaKIInN» https://m.edsoo.r
u/ff0d4290
21 Bosayx u ero cocras. Kucnopong — 22.11.2024 21.11.2024 20.11.2024 Bubnuoreka



https://m.edsoo.ru/ff0d5230
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OJICMCHT U MPOCTOC BCIICCTBO. O30H.

HOK
https://m.edsoo.r

u/ffod448e
. bubnuoreka
dusnueckue U XUMHYECKUE CBOMCTBA
22 | xucnopona (peaximy oxHCIeHNS, 26.11.2024 | 22112024 @ 22.11.2024 HOK
ropenue). [lorstue 06 oxcumax hitps.//im.eds00.t
PEHHUE). slax. u/ff0d4614
bubanoreka
CriocoObl MoTy4eHust KUCIOPOia B OK
23 nabopaTopuH U IPOMBIIIUICHHOCTH. 29.11.2024 28.11.2024 27.11.2024 1
MprMeHeHIe KHCIOhOIA https://m.edsoo.r
p post u/ff0d497a
TennoBoit 3¢ ekt xumMuueckoin bubnuoreka
g4 | PCAKIHH, TIOHATHE O TEPMOXHMIICCKOM 03.12.2024 | 29.11.2024 | 29.11.2024 HOK
YpaBHEHUH, FK30- U SHJOTEPMUYECKUX https://m.edsoo.r
peaKuusx u/ff0d4790
TommBo (HedTh, yroiabs U METaH). BP?EHOTGM
25 3arpsi3HEeHHe BO3IyXa, CIIOCOOBI €ro 06.12.2024 05.12.2024 04.12.2024 1
. . https://m.edsoo.r
TIPENOTBPAILEHHS u/ff0d4c4a
IIpakTiueckas padora Ne 4 o Teme BPIOGSEHOTeKa
26 «[lonyyenune U cobupaHre KUCI0PO/Ia, 10.12.2024 06.12.2024 06.12.2024 .
N https://m.edsoo.r
W3VYEHHUE €r0 CBOUCTBY U/ff0ddac?
bubaunoreka
g7 | BOAOPOA— ONIEMEHT it mpocToe 13.12.2024 | 12122024 | 11.12.2024 HOK
BelecTBo. HaxoxaeHue B npupoje https://m.edsoo.r
u/ff0d4ddo
dusndeckue U XUMHUYECKUE CBOMCTBA bubaunoreka
28 BoJiopoJa. [Ipumenenue Bogopoa. 17.12.2024 13.12.2024 13.12.2024 L[IOK

CrniocoObI nosryyeHus BO10poia B

https://m.edsoo.r



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

naboparopuu. u/ff0d4ddo
IIpaktrueckas padora Ne 4 o Teme Bpg;(IHOTeKa
29 «[Tosryuenne U cobupanne BOAOPOIA, 20.12.2024 19.12.2024 18.12.2024 1
S CTEY https://m.edsoo.r
HW3YUYEHUE €ro CBOMCTB WF0d50d2
bubanorexa
[HOK
30 TToHsATHE O KUCIIOTAX. 24.12.2024 20.12.2024 20.12.2024
https://m.edsoo.r
u/ffod4ddo
bubanoreka
LHOK
31 TTousttie o cosx. 27.12.2024 26.12.2024 25.12.2024
https://m.edsoo.r
u/ff0d4f42
bubanoreka
gp | Mompubiii 0GbEM rasos. akon 10.01.2025 = 27.12.2024 | 27.12.2024 HOK
ABoraapo https://m.edsoo.r
u/ffod542e
.. Bbubanorexa
Brrancnenus o0béMa, KOJIMUeCTBa
33 | Bpemectsa rasa mo ero msBeCTHOMY 14.01.2025 | 09.01.2025 | 10.01.2025 HOK
KOJIMUECTBY BEIIECTBA WA O0BEM https://m.edsoo.r
¥ Bet y u/Ff0d55a0
. bubaunoreka
Brrunciaenust 00EMOB Ta30B 110
34 YPaBHEHUIO PEaKIMN Ha OCHOBE 3aKOHA 17.01.2025 10.01.2025 15.01.2025 HOK
00BEMHBIX OTHOLIEHUN ra30B https://m.edsoo.r
u/ffod5708
bubaunoreka
35 dusnueckre U XUMHUUYECKHE CBOMCTBA 91.01.2025 16.01.2025 17.01.2025 LIOK
BOJIBI https://m.edsoo.r
u/ffod587a
36 Cocras ocHoBauuii. [Tousrue 00 24.01.2025 17.01.2025 22.01.2025 bubaunoreka



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

WHJIUKATOpax. [HOK
https://m.edsoo.r
u/ff0d59e2
bubnuoreka

Bona kak pactBopurens. HachlmeHnHbie OK

37 Y HEHACBIIIICHHBIE pacTBOPHL. MaccoBas 28.01.2025 23.01.2025 24.01.2025 1
0JIs1 BEILIECTBA B PACTBOPE https://m.edsoo.r
a m pactBop u/ff0d5b40
IIpakTryeckas padora Ne 6 o Teme bubnuoreka
gg | <llpuroropieiie pacTeopo ¢ 31.01.2025 = 24.01.2025 | 29.01.2025 HOK
onpeneaéHHON MacCOBOM JI0JIEH https://m.edsoo.r

PacTBOPEHHOI'O BEIIECTBAY u/ff0d5eba
bubnuoreka

g9 | Xourpoabnas pabora Ne2 no rewe 04.02.2025 | 30.01.2025 | 31.01.2025 HOK

«Kucaopoa. Boaopoa. Boaa» https://m.edsoo.r
u/ff0d6342
bubnuoreka

g | OKCHABL coCTaB, KIACCHpUIALIL, 07.02.2025 | 31012025 | 05.02.2025 | HOK

HOMEHKJIaTypa, CBOMCTBA. https://m.edsoo.r
u/ffod664e

n . bubnuoreka

OJIy4CHHE M XUMHUYECKHE CBOHCTBA OK
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 11.02.2025 06.02.2025 07.02.2025 1
https://m.edsoo.r

OKCHIOB. u/ffod664e
bubnuoreka

gp | OcHoBaHLi: COCTaB, IIACCHHKAL, 14.02.2025 = 07.02.2025 | 12.02.2025 LIOK

HOMEHKJIaTypa, CBOWCTBA. https://m.edsoo.r
u/ff0d67ca

Ilonyyenne 1 XuMHUeCKHE CBOMCTBA bubmotexa

43 i 18.02.2025 13.02.2025 14.02.2025 LIOK

OCHOBaHHUH.

https://m.edsoo.r



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d67ca

u/ff0d67ca

Bubnuoreka
g4 | ucnoTEL coCTaB, KacCHPuiALKA, 21.02.2025 | 14.02.2025  19.02.2025 HOK
HOMEHKJIATypa. https://m.edsoo.r
u/ffOdfee2
bubanorexa
g5 | [LOWYHICHNE H XUMHHCCKHE CBOHCTBA 25.02.2025 | 20.02.2025 = 21.02.2025 HOK
KHCJIOT. https://m.edsoo.r
u/ffOdfee2
bubanoreka
Conu (cpennue): HOMEHKIIATypa,
46 | cmocoBEr nomyueny, XMEIECKHE 28.02.2025 = 21.02.2025 | 26.02.2025 HOK
CBOHCTEA https://m.edsoo.r
u/00ad9474
IIpakTiueckast pabora Ne 7. Pemenue bubanoreka
g7 | CHCHCPHMCHTUIRHEIX 3AIATI0 TEMC 04.03.2025 | 27.02.2025 | 28022025 | LOK
«OCHOBHBIE KJIACCHI HEOPTaHNYSCKUX https://m.edsoo.r
COCITMHEHUIY u/00ad9b7c
bubanorexa
48 I'enetnyeckas cBsA3b MEXAY IiJ'IaccaMH 07.03.2025 28.02.2025 05.03.2025 LHOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.r
u/00ad9a50
bubaunoreka
49 O000111eHIE U CUCTEMATU3aIlUs 3HAHUH. 11.03.2025 06.03.2025 07.03.2025 HOK
https://m.edsoo.r
u/00ad9cb2
KontpoanHast padora Ne3 mo Teme BHO?HOTCKa
50 "OCHOBHBIE KJIACCHI HEOPTAHNYECKHX 14.03.2025 07.03.2025 12.03.2025 1
o https://m.edsoo.r
COCTMHEHUH
S, e » u/00ad9ela
51 IlepBble MOMBITKU KIaCCHU(PHUKALIUN 18.03.2025 13.08.2025 14.03.2025 bubnuoreka



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9474
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XUMHUYECKUX 3JIEMEHTOB. IloHsATHE O
rpymmnax CXOAHbIX 3JICMCHTOB

HOK
https://m.edsoo.r

u/00ad9ffa
. bubnmnoreka
[Tepuonnueckuii 3aKOH U
52 | Tlepmommueckas CHCTEMA XHMHUECKHX 21.03.2025 = 14.03.2025 | 19.03.2025 HOK
anemenTtoB JI. 1. MenneneeBa https://m.edso0.r
T g u/00ada52c
bubanoreka
LHOK
53 [Tepuoapl, TpymIbl, TOATPYIIIHI 04.04.2025 20.03.2025 21.03.2025
https://m.edsoo.r
u/00ada52c
bubanorexa
OCHOBHBIE CBEJICHHS O CTPOCHHUU oK
54 atomoB. COCTaB aTOMHBIX SIJIEP. 08.04.2025 21.03.2025 02.04.2025 1
s01o https://m.edsoo.r
TOTbL u/00ada342
bubnuoreka
CTpoeHHe IEKTPOHHBIX 000JI0YEeK OK
55 aToMOB 3J1IeMeHTOB [leproanueckoit 11.04.2025 03.04.2025 04.04.2025 1
ewnt JL. 1. Menienee https://m.edsoo.r
cucteMsl JI. 1. Menneneesa L/00adabhe
XapaKTepUCTUKA XUMHYECKOTO bubmnoreka
5g | VCMEHTA IO Cro NONONKCHHIO B 15.04.2025 = 04.04.2025 | 09.04.2025 HOK
[Tepuoanueckoit cucreme /. U. https://m.edsoo.r
Meupeneena u/00ada824
3unauenue [leprnoanyueckoro 3akoHa Jijist bubnnoreka
g7 | PaseuTHi HayK i mpakrikit. Jl. 1. 18.04.2025 | 10.04.2025 | 11.04.2025 HOK
MenneneeB — y4€HBIN, IEAAror U https://m.edsoo.r
rpaKJIaHUH u/00ada96e
DIEKTPOOTPUILIATEILHOCTh ATOMOB bubnmnorexa
58 POOTPHH 22.04.2025 | 11.04.2025 | 16.04.2025 1IOK

XUMHWYCCKHUX 3JICMCHTOB.

https://m.edsoo.r
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https://m.edsoo.ru/00adaab8

u/00adaab8

59

HNonnasg xuMudeckast CBsI3b

25.04.2025

17.04.2025

18.04.2025

bubnnoreka
HOK
https://m.edsoo.r
u/00adac34

60

KoBanenTHas MoJIsIpHasd XUMHUYCCKas
CBA3b

29.04.2025

18.04.2025

23.04.2025

bubnuoreka
[HOK
https://m.edsoo.r
u/00adaab8

61

KoBanenTHas HCMOJISAPHAaA XUMHUYCCKas
CBA3b

06.05.2025

24.04.2025

25.04.2025

bubnuoreka
HOK
https://m.edsoo.r
u/00adaab9

62

KonrpoJanuas padora Ned o reme
«CTpoenue atroMa. XUMHueckas
CBA3L»

13.05.2025

25.04.2025

30.04.2025

bubnuoreka
[HOK
https://m.edsoo.r
u/00adae28

63

CreneHb OKUCIICHUSA

16.05.2025

15.05.2025

07.05.2025

bubnnoreka
LHOK
https://m.edsoo.r
u/00adb076

64

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
pCaKnuu

20.05.2025

16.05.2025

14.05.2025

bubnuoreka
LHOK
https://m.edsoo.r
u/00adb076

65

OKHCIIHTEIN B BOCCTAaHOBUTEIN

23.05.2025

22.05.2025

16.05.2025

bubnnoreka
LHOK
https://m.edsoo.r
u/00adb486

66

PesepBHrlit ypok. O600IIeHNE 1

23.05.2025

21.05.2025

bubaunoreka



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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https://m.edsoo.ru/00adb486

cUCTeEMAaTU3alus 3HaAaHNUN

HOK
https://m.edsoo.r

u/00adb33c
23.05.2025 bubnmoreka
67 Pesepubiit ypok. O60011eHNE 1 1 ) [HOK
cUCTEMaTH3alMs 3HAHUI https://m.edsoo.r
u/00ad9ch2
- bubnuoreka
68 PesepBubIit ypok. O60011eHNE 1 1 ) [HOK
CHUCTEeMaTH3alns 3HAHUI https://m.edsoo0.r
u/ff0d61c6
65 66 67
5 HOsAODA, 2 u 8 mas 2 mas
lanpens,
OBIIEE KOJIMYECTBO YACOB I10 68 2 Mast

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

IHOYPOYHOE IINTAHUPOBAHHUE 9 KJIACC

Ne KoaudecTBO 4acoB JlaTa Jara DJIeKTPOHHBbIE
HpaKTl/I H3yYCHUSA H3YyYCHUA I[aTa un(bpo];],[e
Tema ypoka Kourp H3YYeHU S
n/ Bcero q 9A 9b o0pa3oBaTe/bHbIE
padoTbl 9B II'
n padoThI pecypchbl
[Iepnoanueckuil 3aK0H.
I1
1 CPHOTHCCKA CHETEMA 1 05.00.2024 = 03.09.2024 | 03.09.2024 | Duomorexa HOK
XUMHUYECKUX DIIEMEHTOB /J[. https://m.edsoo.ru/00adb59e
N. Menpeneena
3aKOHOMEPHOCTH B
p | [BMCHCHHI CBOHCTE 1 06.09.2024 = 04092024 = 05092024  Promorexa HOK
XUMHUYECKHX JIEMEHTOB https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOIO0B
Knaccudukanus u Eu 10K
nOIMOTEKA
3 HOMEHKJIaTypa 1 12.09.2024 10.09.2024 10.09.2024 httos=//m.edsoo.ru/00adb7e2
HEOPraHUYECKUX BEIIECTB
Bunel xumMuueckou CBA3U U EuG 1OK
nOIMOTEKA
4 Tnmf KPUCTAJUTHYECKUX 1 13.09.2024 11.09.2024 12.09.2024 httos://m.edsoo.ru/00adback
peméTok
KonTpoabHasi padora Nel
no teme «IloBTropenne u
5 yriayosaeHue 3HAHMIT 1 1 19.09.2024 17.09.2024 17.09.2024
OCHOBHBIX pPa3/eioB Kypca
8 kaaccay»
Knaccudukarus Eufs OK
6 | XUMHUeCKUX peaKuuii 1o 1 20092024 = 18.09.2024 | 19.09.2024 A Dromiorexall

PAa3JIMUHBIM IIPpHU3HAKaAM

https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

[TonsiTue o ckopocTu
XUMHUYECKON PEaAKIUU.

bubnuoreka [IOK

! [ToHsITHE O TOMOTEHHBIX U 26.09.2024 24.09.2024 24.09.2024 https://m.edsoo.ru/00adbe9a
FCTepOFeHHI)IX peaKHI/IﬂX
TloHaTHE O XUMHUYECKOM
paBHOBecuu. DaKTOPBHI,

g | DUIPHOILINC Ha CKOPOCTD 27.00.2024 | 25002024 | 26.09.2024 | Drommorexa LOK
XUMHUYECKON PEaKLUH U https://m.edsoo.ru/00adc28c
ITOJIOKCHHUEC XUMHNYCCKOT O
paBHOBECHS
OKUCITUTENBHO- BuG OK

9 BOCCTAHOBUTEHHBIC 03.10.2024 | 01.10.2024 | 01.10.2024 | Puomaorexall

https://m.edsoo.ru/00adcade
peaKIu
Teopust 3IEKTPOTUTUYECKOMN BuG OK
10 | muccoumamum. CubHBIE U 04102024 | 02102024 = 03.102024  DHomaorexall
https://m.edsoo.ru/00adcd68
cia0ble AIIEKTPOTUTHI

1 | VlowmHbic ypasHeHis 10102024 | 08.10.2024 | 08.10.2024 & DwomiorexalIOK
peakui https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA
KHUCJIOT U OCHOBAaHUM B Eufs OK

12 | cere npencrapienuii o6 11102024 | 09.10.2024 | 10.10.2024 = Duomiorexall

. https://m.edsoo.ru/00add5d8
AIIEKTPOJTMTHYECKOM
JIACCOLAALMN
XuUMHYECKUE CBOMCTBA
COJIEH B CBETE Bu6 110K
noImorexa

13 i 17.10.2024 15.10.2024 15.10.2024
mpeacTaBneHii 00 . https://m.edso0.ru/00add8b2
AIEKTPOTUTUICCKOM
JIMCCOLIMALIAN

14 [lonsatue o rumponuse 18.10.2024 16.10.2024 17.10.2024 bu6mmoreka [JOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

coiel

https://m.edsoo.ru/00add9d4

O06o0611eHNE U

bubmuoreka [IOK

15 cHCTEeMaTH3alMs 3HAHUI 24.10.2024 22:10.2024 22.10.2024 https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.

16 | «Pewerne 25102024 23102024 = 24102024 = Domnorexa LIOK
JKCIIEPUMEHTAIIBHBIX https://m.edsoo.ru/00addbfa
3a/1a9
KonTpouabHnas paora Ne2
1o TemMe

17 | (QaeKTpoIMTIECKas 07112024 = 06112024 = 07.11.2024  Promorexa HOK
JTUCCOLUALINSA. https://m.edsoo.ru/00addecO
XuMUuYecCKHe peakunu B
pacTBOpax»

OO6mrast XxapakTepucTuKa
18 | ranorenos. XuMudeckue 08.11.2024 | 12112024 = 12.112024  Duomiorea LIOK
5 https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MPUMEPE XJI0pa
XnopoBogopoa. Comnsanas

19 KI/ICJ\"IOTa, XUMHUYECKHUE 14.11.2024 13.11.2024 14.11.2024 bubnuoreka [JOK
CBOICTBA, MOJy4YEHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTrueckas padora Ne 2

gg | Mo meme «llomyuerie 15112024 19112024 | 19.11.2024 ~ Duomsorexa LIOK
COJISTHOM KHUCJIOTBHI, https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY
Brrunciaenus mo

21 YPaBHEHUSIM XUMHUYECKUX 91.11.2024 90.11.2024 91.11.2024 bubnuorexa [IOK

peaKHHﬁ, €CJIM OAWH U3
pCarcHTOB 1aH B M30BITKE

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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OOm1ast xapakTepuCcTUKa

bubnuoreka [IOK

22 22.11.2024 26.11.2024 26.11.2024
anemeHTOB VIA-rpymmbl https://m.edsoo.ru/00ade64a
AnnoTponHsie
MOIU(UKAIIH CEPHI.
g3 | Haxomuemie cepel it e€ 28.11.2024 | 27112024 | 28.11.2024 | Drommorexa LOK
COEIMHEHUH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA
cephl
CepoBoa0po1, CTPOCHHUE,
bu6mmoreka [{OK
24 (1)PI3\II/I‘—IGCKI/Ie 1 XUMHYECKHE 29.11.2024 03.12.2024 03.12.2024 htts://m.eds00.ru/00ade80?
CBO¥CTBa
Oxcunpl cepol. CepHas
g5 | [HCIOTA, UINECKHE 05122024 = 04.12.2024 = 05122024 @ Promorexa IOK
XUMHYECKIE CBOMCTBA, https://m.edsoo.ru/00adea28
MpUMEHEHHE
XUMHUYECKUE PEAKIINH,
JIeKaIIHe B OCHOBE
MPOMBIIIIEHHOTO CII0C00a Euts 1OK
. nOIMOTEKA
26 MOJTYYCHUS CEPHOM 06.12.2024 10.12.2024 10.12.2024 httos://m.edsoo.ru/00adecga
KHACJIOTBL. XUMHYECKOE
3arpsi3HEHUE OKPYKAIOIICH
Cpelbl COSMHEHUSIMU CEPBI
Brruunciienue maccoBoi Eufs 10K
nOIMOTEKA
27 JIOJTU BBIXOJ1a IPOAYKTA 12.12.2024 11.12.2024 12.12.2024 httos://m.edsoo.ru/00adecga
peaknuu
OOr1ast xapakTepuUCTUKA
28 351eMeHTOB V A-TpyIbl. 13.12.2024 17.12.2024 17.12.2024 bubnuorexa [IOK

A30T, pacrpocTpaHeHue B
npupoje, puzndyeckue u

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



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

XUMHYECKHUE CBOUCTBA

AmMHaK, ero (pu3nvecKue u

bu6mmoreka [IOK

29 XUMHYECKUE CBOMCTBA, 19.12.2024 18.12.2024 19.12.2024 httos://m.eds00.ru/00adf004
MOJTyYEHUE ¥ IIPUMEHEHHE
[Tpaktuyeckas padora Ne 3

gp | 1o reme dloxysenne 20122024 | 24122024 | 24122024 | Dromorexa LOK
aMMHaKa, U3y4YEHUE €ro https://m.edsoo.ru/00adf180
CBOMCTB»
A3oTHag KHCJoTa, €€ BuGmiorexa LIOK

31 (1)PI3\II/I‘—IGCKI/Ie 1 XUMHYECKHE 26.12.2024 25.12.2024 26.12.2024 httos://m.edsoo.ru/00adf306
CBO¥CTBa
Hcnonp3oBaHne HUTPATOB U
coJIell aMMOHMS B KAUECTBE

39 MHHEPAJIbHBIX yI00pECHHI. 97 12,2024 14.01.2025 09.01.2025 bubnuoreka [IOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpY)Karolen cpeibl
COCIIMHEHUSIMH a30Ta
docdop. Oxenn pochopa

33 (V) u pocdopnas kucnora, 09.01.2025 15.01.2025 14.01.2025 bubnuorexa [JOK
(hU3UYEeCKUEe U XUMHUYECKUE https://m.edso0.ru/00adf68a
CBOWCTBA, MTOJTyYCHUE
Hcnonw3oBanue docdaTtoB B
Ka4eCTBE MUHEPATbHBIX BuGorexa LIOK

34 yz[o6peHI/H:1. 3arps3HeHue 10.01.2025 21.01.2025 16.01.2025 httos://m. edsoo.ru/00adfc20
MPUPOTHOMN CPEJIbI
dbocdaramu
Yrnepon, pacnpocTpaHeHue Bu6miorexa [IOK

35 B IIpHUpoJe, pu3nYecKue u 16.01.2025 22.01.2025 21.01.2025

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

Oxkcuppl yriaepojaa, ux
¢bu3nvecKkrue 1 XUMHUECKUE

36 | cpoiicTsa. DKOIOrHUCCKIE 17.01.2025 = 28.01.2025 | 23.01.2025  Dwomaorexa HOK
https://m.edsoo.ru/00adfebe
POOJIeMBI, CBSI3aHHBIC C
okcuoMm yrieposa (1V)
g7 | YTOubHAi KHCIOTA M €€ 23012025 = 29.01.2025 = 28012025  Dromuorexa HOK
coJI https://m.edsoo.ru/00ae006c¢c
[IpakTiueckas padora Ne 4
o Teme "llonyuenue Eub OK
38 | yrieKHciOro rasa. 24012025 = 04.022025 30012025  Dromrorexall
https://m.edsoo.ru/00ae027¢e
KauectBenHnas peakuus Ha
KapOoHaT-HOH"
HepBOHa‘—IaJ'II)HBIe IIOHATHUS
gg | OO opramiiccKux 30012025 = 05.02.2025 @ 04.02.2025  Promorexa HOK
BEIIeCTBaX KaK O https://m.edso0.ru/00ae054e
COCIIMHEHUSX YIIIepo/ia
. bubmmoreka [IOK
40 KpemHuwii u ero coenuHeHus 31.01.2025 11.02.2025 06.02.2025 https://m.eds00.ru/00ae080a
[TpakTrueckas pabota Ne 5.
Pemrenne
41 SKCHepI/IMCHTaJ'IBEII)IX 3aja4 06.02.2025 12.02.2025 11.02.2025 bubnuorexa [JOK
no TeMe «Baxxueiiniue https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX
COEIMHEHUD)
Kontpoabnas padora Ne3
42 nmo Tteme «Baxxkneimme 07.02.2025 18.02.2025 13.02.2025 bubmuoreka [JOK
HeMETAJJIbI U UX https://m.edso0.ru/00ae0el8
coeNHEeHHU»
43 OO1mas xapakTepuCcTUKa 13.02.2025 19.02.2025 18.02.2025 | bubaunoreka [{OK



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

XUMHYECKUX DJICMECHTOB —
MeTaioB. MeTramindeckas
CBSI3b M METAJIMYECKAs
KPUCTaJUINYECKasl pELIETKA.
du3nyeckre CBOMCTBA
METaJIJIOB

https://m.edsoo.ru/00ae103e

XUMHYECKHE CBOUCTBA

44 | METALIOB. 5 14.02.2025 | 25.02.2025 | 20.02.2025 @ Dwomuorexa LOK
DNEeKTPOXUMHUYECKUHN PSiJT https://m.edso00.ru/00ae1156
HaNpsHKEHUM METaJIOB
OO01He croco0nl
MOJIyYEHHsT METAJLIOB.

CrutaBel. Beruncienus no Bu6 OK
45 | ypaBHEHHSIM XHMHYECKHX 20022025 = 26.02.2025 | 25022025  Dromiorexall
. https://m.edsoo.ru/00ael1156
peaKiuii, eclid OIUH 13
pEareHTOB COMEPIKUT
PUMECH

46 | llowsrHe 0 kopposun 21022025 = 04.03.2025 = 27.02.2025 Dromuorexa HOK
METaJIJIOB https://m.edso0.ru/00ae1278

bu6mmoreka [JOK

47 [IlerouHbBIC METAILIIBI 27.02.2025 05.03.2025 04.03.2025 httos://m.edsoo.ru/00ae14b2

ag | ORCWABLH IHAPOKCHLI 28.02.2025 | 11.03.2025 06.03.2025 | Dromorexa [JOK
HATpUs U KaJust https://m.edsoo.ru/00ael4b2
[lenouHO3eMeENbHBIE Bt LOK

. nonuorTexa

49 MeTaJ'IJ'\I’LI — KaJIbLUN U 06.03.2025 12.03.2025 11.03.2025 httos://m.edso0.ru/00ae15e8
MarHui

50 Baxxnelnme coenuHeHNs 07.03.2025 18.03.2025 13.03.2025 bu6mmoreka [JOK
KaIbIIUs https://m.edsoo.ru/00ael5e8

51 O06o00611eHne U 13.03.2025 19.03.2025 18.03.2025



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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cUCTEMAaTU3alus 3HaAaHNUN

JKécTtkocTh BOIBI U

bubmuoreka [IOK

2 14.03.202 2.04.202 20.03.202
> CIIOCOOBI €€ yCTpaHeHUS 03.2025 02.04.2025 0.03.2025 https://m.edsoo0.ru/00ae1886
[Ipaktuyeckas padora Ne 6 Eub OK

53 | 1o teme "KECTKOCTD BOJIBI 20032025 | 08.04.2025 @ 03.04.2025 | Duomaorexall
.. " https://m.edsoo.ru/00aelae8
U METOJIBbI €€ YCTPaHEHHUS
54 | Amovmmmii 21032025 | 09.04.2025 = 08.04.2025  Dwomaorexa HOK
https://m.edsoo.ru/00aelc64
g5 | /\M(oTepHbic cpoficTsa 03.042025  15.042025  10.04.2025 @ Dromorexa HOK
OKCHJIa U THIPOKCHIA https://m.edso0.ru/00aelc64
bu6moreka [IOK
56 | Keneso 04042025 | 16042025 = 15042025 | |00 s
OKcuapl, THAPOKCUIBI U
57 | comnxenesa (1) u xenesa 10.04.2025 | 22.042025  17.042025 = Dromuorexa LIOK
(1) https://m.edsoo.ru/00ae35e6
gg | Ooodmennen 5 11.04.2025 | 23.04.2025 @ 22.04.2025
cCUucTeMaTui3ania 3HaHNU
[TpakTrueckas padota Ne 7.
Pemrenne EuG OK
59 | SKCMEpHMEHTATBHBIX 33124 17.042025 | 29.04.2025 | 24042025 @ Duomiorexall
N https://m.edsoo.ru/00ae3de8
o TeMe «Baxkueiiue
METAJIJIBI U UX COCOUHCHU S
Brraucnenusa no
ypaBHeHI/ISIM XUMHYCCKHUX
peakiuii, eciivi OJAUH U3 bu6mmoreka [JOK
60 18.04.2025 | 30.04.2025 | 29.04.2025

pearcHTOB 1aH B H30BITKE
HJIN COACPIKUT IIPUMCCH.
Brrunciaenus MaccoBOM

https://m.edsoo.ru/00ael1750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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https://m.edsoo.ru/00ae1750

IIOJIA BBIXOJA IIPOAYKTA
peaknuu
O06o06meHne u
61 . 1 24.04.2025 06.05.2025 06.05.2025
cucreMarui3anus 3HaHUUu
KonTpoabHnas padora Ned
gy | Mo Teme «Bamueiimme 1 25.04.2025 | 07.05.2025 | 13.05.2025
MeTaJLJIbl M UX
COeIMHEHHUsD»
BemecTBa u maTepuaisl B Bu6 110K
B HOJIMOTEeKA
63 IIOBCEIHEBHOM KU3HU 1 15.05.2025 13.05.2025 15.05.2025 httos://m. eds00.ru/00ae3f50
JeloBeKa
X
B4 | < MITHCCROC SATPASHEHHC 1 16.05.2025 | 14.052025 = 20052025 | Dromorexa LIOK
OKpYXKaroILen Cpeabl https://m.edsoo.ru/00ae4270
65 Posib xumMuu B perniennn 1 99 05.2025 90.05.2025 29 05.2025 bubnuorexa [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
PesepBHBIit ypok. 21.05.2025 Eu 10K
nOIMOTEKA
66 O6obmenne n . 1 23.05.2025 https://m.edsoo.ru/00ae0d0a
crcTeMaTH3alHs 3HAHUI
Pe3epBHbIit ypok.
bu6mmoreka [JOK
67 O6obmenne u . 1 https://m.edsoo.ru/00adb33c
cucTeMaTH3allHs 3HAHUI
68 PesepBHbIi ypoK. 1 bubnuorexa [IOK
O000111eHNE 3HAHUN https://m.edso0.ru/00ad9ch2
66 66 65 (5 Hos10ps,
lampens, 8
OBUIEE KOJIMYECTBO 68 (2 u 9mas) | (5 HOOPS, Mas)
YACOB I10 ITPOI'PAMME lanperns)
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