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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1Mo XMMuM Ha YpOBHE OCHOBHOTO 001IIeT0 00pa30oBaHUs COCTaBICHA HA OCHOBE TPeOOBAHMIA
K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTEbHOM MpOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs,
npezacrasieHHbix B @PT'OC 00O, a Taxke Ha OCHOBE (enepaiabHON paboueil mporpaMMbl BOCIIUTAHHS U C
yu4€TOM KOHULENIUHU TMpernojaBaHusi y4eOHOro mnpeamera «XHUMHS» B 00pa30BaTENbHBIX OpraHHU3AIMIX
Poccuiickoit @enepanuu.

[IporpaMmma mo xumMuu Ja€T MpeNCTaBICHHUE O IesAX, oOuieil cTpareruu OoOydeHUs, BOCHUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEICTBAMHM Y4YEOHOTO IpeaMeTa, YCTaHABIMBAET OO0S3aTEIbHOE IPEIMETHOE
coJiepKaHue, NpeaycMaTpUBAaET paclpeie]IeHUE ero Mo KiaccaMm U CTPYKTYPUPOBAaHHE IO pa3jenaM U TeMam
IporpaMMbl MO XWUMHUHU, OIPEACNISeT KOJIUYECTBEHHBIE W KAYECTBEHHBIC XaPaKTEPUCTUKHU COJACPKAHUS,
PEKOMEHYEMYIO TOCJIEN0BATENbHOCT U3YUYECHUSI XUMUU C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKK y4eOHOTO IpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuxcs, ONpeieisieT BO3MOKHOCTH
npeaMeTa JiUls peaiu3aluu TpeOOBaHUN K pe3ysbTaTaM OCBOSHHUSI OCHOBHOM 00pa30BaTe/IbHOM MporpaMmbl Ha
YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHMs, a TakKe TPeOOBAHUHN K pe3yibTaTaM OOy4YeHHS XMMHUHU HAa YPOBHE
Henel M3ydeHus IpeaMeTa U OCHOBHBIX BUJOB yueOHO-IIO3HABATENbHOU JAEATEILHOCTH OOYyYaromlerocs o
OCBOEHUIO YU€OHOT0 CO/IEpIKAHMUSL.

3HaHME XHUMHUHU CIYXKUT OCHOBOM Uil (opMHpOBaHHS MHUPOBO33PEHHUS OO0YyYaroMIerocs, €ro
MPEACTABICHUN O MaTepuaJbHOM €IMHCTBE MHpA, BAXKHYIO pOJIb UrparoT (OpPMHUpPYEMBbIE XUMHUEH
MPEJICTABICHUS O B3aHMMOIIPEBPALICHHUSIX YHEPTHH U 00 SBOJIIOLMU BEIIECTB B MPUPOJIE, O MYTSIX PELICHHS
MIOOANBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEJIOBEUSCTBA — CBHIPHEBOM, DHEPTETUUYCCKOW, IMMUIICBOU H
9KOJIOTHYECKOH 6€30MacHOCTH, TPOOIIeM 3paBOOXPaHEHHUS.

H3ydyeHue xumuu:

CIOCOOCTBYET peain3aluu BO3MOKHOCTEH ISl cCaMOpa3BUTHS U (POPMUPOBAHUS KYJIbTYpPbI JIMYHOCTH,
e€ oOmielt u GyHKIMOHATBLHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBaHHME MBIIIJICHHUS U TBOPYECKUX CIIOCOOHOCTEH 00YJaromIMXcsi, HABBIKOB MX
CaMOCTOSITEIbHOW ~ Y4EOHOW  JIEeATENIbHOCTH, OJKCIEPUMEHTAIbHBIX H  HMCCIIEIOBATEIbCKUX  YMEHUH,
HEOOXOUMBIX KaK B MMOBCETHEBHOM JKU3HH, TaK U B IPO(HECCHOHATLHOM NesITeNbHOCTH;

3HAKOMHUT CO CHeNU(HUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IJIA/Ja Ha
€IMHCTBO MIPUPOJBI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM STanoM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH O0y4aroUInXcs;

crocoOcTByeT (QOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS] K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTMYECKOE 00pa3oBaHHe 00y4arOIIUXCs.

JlanHple HampaBieHHs B OOyUYE€HUH XHUMHUU OOECIEUMBAIOTCA CHEHH(PUKON coaepkaHus ydeOHOro
MpeaMeTa, KOTOPBIM SIBJISIETCS TEAaroruueckd aJanTHPOBAHHBIM OTpaKeHHWEeM 0a30BOM HAayKW XUMHUU Ha
ONPEACIEHHOM dTalle €€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 001Iero o0pa3zoBaHusl OpUEHTHPOBAH HA OCBOEHUE O0YUYarOIUMUCS
CHUCTEMbI TMEPBOHAYAIBHBIX MOHATUNA XUMHUHU, OCHOB HEOPraHMYECKOW XUMHUHU U HEKOTOPBIX OTIEIbHBIX
3HAYMMBbIX TTOHSATHUN OPraHUYECKON XUMUHU.

CtpykTypa coaepkaHus MpOrpaMMbl M0 XUMUU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAXO0/a K €€
n3ydenuto. CoJepkaHUe CKIIAIBIBAETCA M3 CHUCTEMbl MOHATHHA O XMMHUYECKOM JJIEMEHTE U BEIIECTBE M
CUCTEMBI TOHITHH O XUMHYECKOW peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHHU30BaHBI MO MPHHIIUITY
IIOCJIEIOBATEIBLHOTO PA3BUTHSI 3HAHUI Ha OCHOBE TEOPETUUECKUX MPEICTABIEHUN PA3HOIO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOT'O YY€HHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBS3H;

— IpEeJCTaBIEHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIINH BEILIECTB B PACTBOPaX.

Teopernueckne 3HaHUS pPacCMATPUBAIOTCS HAa OCHOBE SMIHUPHUUYECKH TMOJYYEHHBIX M OCMBICICHHBIX
(bakToB, pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K JPYroMy, BBINOJHAS (YHKIUU OOBSICHEHUS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEM MPAKTUYECKOIO MPUMEHEHHS U MOJIYy4YEHUs
M3Yy4aeMbIX BEILIECTB.

OcBoeHHE TMPOTrpaMMBl MO XHUMHHU CHOCOOCTBYET (OPMUPOBAHUIO TPEACTABICHUS O XUMHUYECKOU
COCTABJISIFOLIEH HAy4YHOM KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOW IMPHUPOJbI, IEHHOCTHOTO OTHOLICHUS K
HAay4YHOMY 3HAHUIO U METOJaM MO3HaHMs B HayKke. M3yueHrne XuMUM MPOUCXOIUT C MPUBJICUCHUEM 3HAHUM U3



paHee M3YYEHHBIX y4eOHBIX npenmeToB: «Oxpyxaroummii mupy», «buonorus. 5—7 kmaccel» u «Pusuka. 7
KJIace».

[Ipu m3yyeHNMH XMMUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOM HAyKH Kak o0jacTu
COBPEMEHHOT0 €CTECTBO3HAHHUS, MPAKTHUYECKON AESITEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOU KyJIbTYpHI. 3a/1a4a yueOHOTO MpeIMEeTa COCTOUT B (DOPMUPOBAHUM CUCTEMBbI XUMUYECKHX 3HAHUA —
BaOXHEHIINX (aKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX IOJOKEHUH, TOCTYMHBIX 0000IIeHUN
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B MPHOOMIEHHMM K HAYYHBIM METOJaM IIO3HAaHHUSA IIpU
M3YYCHUU BEIIECTB MU XUMUYECKUX Peakluil, B (GOPMUPOBAHUM M PA3BUTHH MO3HABATENIbHBIX YMEHUN U UX
IPUMEHEHUU B y4eOHO-IIO3HABATEIbHON M Y4eOHO-MCCIEN0BATEIbCKOW JEATENIBHOCTH, OCBOCHHUU IPABUII
0e30MmacHOro 00palleHus C BEIECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipu u3yyeHHMH XMMHUU Ha YpPOBHE OCHOBHOT'O O0IIEro oOpa3oBaHHs Ba)KHOE 3HAUYEHHUE MPHOOpENn
TaKHe LU, KaK:

— ¢opMUpOBaHHE WHTEIUICKTYyaJbHO pPAa3BUTOW JUYHOCTH, TOTOBOM K caMooOpa3oBaHMIO,
COTPYIHUYECTBY, CaMOCTOSITEIbHOMY TPUHATUIO pEHICHUH, CIIOCOOHOW aJanTHUpOBaThCsi K  OBICTPO
MEHSFOIIIMMCSI YCIIOBHSIM KH3HH;

— HampaBJICHHOCTh OOy4YEHUS Ha CHCTEMATHUYECKOE MPUOOIICHHE OOYYaIOIIUXCS K CaMOCTOSTEIbHOM
MIO3HABATEIBHOW JIEATETLHOCTH, HAYYHBIM METOAaM IMO3HaHUsA, (OPMHUPYIOIIMM MOTHBALMIO U PA3BUTHE
CIIOCOOHOCTEH K XUMUU;

— obecrie4eHHe YCJIOBUM, CIIOCOOCTBYIONIUX MPUOOPETCHUIO OOYYArOIIMMHUCS OIBITa Pa3HOOOpa3HOM
JESTENIbHOCTH, TO3HAHHWS W CAMOIMO3HAHUS, KIIOUEBHIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUI), MMEIOIINX
YHHUBEPCATbHOE 3HAYEHUE JUISl pA3JIMUHBIX BUJIOB JI€ATEIbHOCTH;

— ¢opmupoBanue oOmiel (yHKIIMOHATBFHOM W €CTeCTBEHHO-HAYYHON TpaMOTHOCTH, B TOM YHCIE
YMEHUH OOBSCHATH U OLCHUBATH SBJICHUS OKPYKAIOIIETO MUPA, UCTIONB3Ys 3HAHUS U OIBIT, TOJIyY€HHBIE TIPU
W3YYCHUU XUMHH, TPUMEHATh UX MPU PELUICHUH MPOOJIEM B TOBCEAHEBHOM )XKU3HU U TPYAOBOM JAESITEIbHOCTH;

— (hopmupoBaHue y 00ydarONUIMXCsi TYMaHHUCTUYECKUX OTHOIICHHH, MOHUMAHUS IIEHHOCTH XUMHUYECKUX
3HaHUH JUIs BBIPAOOTKHM SKOJIOTUYECKU I1e1eCO00Pa3HOro MOBEAECHUS B OBITY M TPYAOBOM JESITEIbHOCTH B
LEJISIX COXPAHEHUSI CBOETO 37J0POBbS M OKPYXKAIOLIEH MPUPOJHON CpeIbl;

— pa3BUTHE MOTHUBALMU K O0YYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCHHUTAHUIO HA OCHOBE
YCBOEHHUS OOIIeUeIOBEYECKUX [IEHHOCTEN, FTOTOBHOCTU K OCO3HAHHOMY BbIOOpY Ipoduiis U HanpaBIeHHOCTU
JaIbHEUIEro o0yueHusl.

OO11ee 4ncI0 4acoB, OTBEAEHHBIX IS U3YyUEHHUS] XMMUU Ha YPOBHE OCHOBHOI'O OOLIEro 0O0pa3oBaHuUs,
cocraBnsieT 136 yacoB: B § kimacce — 68 yacoB (2 yaca B HeZleni0), B 9 kitacce — 68 yacoB (2 yaca B HEJIENIO).
COAEP) XAHUE OBYYEHUSA

8 KJIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUS

[Ipenmer xumuu. Poiib XMMHM B KM3HHM 4Ye€JOBEKa. XUMHS B CHUCTEME HayK. lejla M BeIeCTBa.
®du3nuecKkue CBOMCTBA BEIIECTB. ATperarHoe cocTosiHue BenlecTB. [loHsATHE 0 MeToaxX MO3HAHUSI B XMMUU.
UucTteie BemecTBa u cMecu. CriocoObI pa3iesieHust CMECEe.

ATOMBI M MOJEKYIbl. XHUMHUUYECKHE 5JIeMEHTbl. CHMBOJIBI XMMHUYECKHX 3eMeHTOB. IIpocTeie u
CJIOKHBIE BEMIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumudeckasi ¢popmyna. BaneHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOcUTEeNbHAsT aToMHas Mmacca. OTHOCHUTENbHAs MOJIKYJsApHas Macca. MaccoBast J1oJist
XHMHYECKOI'0 JICMEHTA B COSAUHCHUM.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anMocBsA3b KOJIMYECTBA, MAcChl M 4YHCIa
CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€Tel mo hopMynaM XMMHUYECKHX COSTUHEHHM.

DU3NYECKUE U XUMUYECKHUE SIBJICHUS. XUMUYECKAs peakius U €€ NMpU3HaKu. 3aKOH COXPAHEHUS MaCChl
BelecTB. XuUMHUeckue ypaBHeHHs. Kiaccudukaus XUMHUECKUX peakiuil (COeAMHEHHS, pa3I0KEHUs,
3aMeIleHHs], OOMEHa).

Xumuueckuii IKCnepumenm:
3HAKOMCTBO C XHWMHYECKOW IOCY/IOM, MpaBWIaMH paboThl B jabopaTopuu W TpuUEMaMu OOpamieHus ¢
1abopaToOpHEIM 000pYAOBaHHEM, M3y4EHHE W OMUCaHHe (PU3MUYECKUX CBOMCTB 00pa3llOB HEOPTaHUYECKHX
BEIECTB, HabOMoieHne pu3nveckux (TIaBJIeHUE BOCKA, TasHUE JIbJla, paCTHUpPaHUE caxapa B CTYIKE, KUTICHHE
Y KOHJIEHCAIUs BOJIbI) U XUMUYECKUX (TOPEHHE CBEUHU, TPOKATMBAHNE METHON TPOBOJIOKH,



B3aMMOJICICTBHE MeJa C KHUCIIOTOM) SIBJICHUM, HAOMIOJeHHMEe M ONUCAaHHE MPHU3HAKOB MPOTEKAHUS
XUMHYECKHX peakiuil (pa3ioKeHHe caxapa, B3auMOJICHCTBHE CEPHOM KHUCIOTBHI C XJIOPHAOM Oapwus,
paznokenue ruapokcuaa meau (Il) mpu HarpeBanuu, B3auMoAeHCTBHE Keje3a ¢ pactBopoM cou mMeau (1),
U3YYCHUE CIIOCOOOB pa3/IeICHHUs CMECei: ¢ MMOMOIIBI0 MarHuTa, (PUIbTpOBaHUE, BBITAPUBAHUE, TUCTUILISAINS,
xpomaTtorpadusi, MpOBEIEHUE OYUCTKM IOBAPEHHOM coyM, HAOIIOJIEHUE U OINUCAaHUE pe3yNIbTaTOB
MPOBEACHUS ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS MAacChl, CO3JaHUE MOJEICH MOJIEKYII
(IIapoCTepKHEBHIX ).

BazkHeiinue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech rasoB. CocrtaB Bo3myxa. Kucinopoa — snemeHT M mpocroe BemecTtBo. HaxoxaeHue
KHCTIOpOJia B MpUpoje, Gpu3ndecKkue M XUMHUYECKUEe CBOMCTBa (peakuuu ropenus). Oxcunsl. [Ipumenenne
kucaopoia. CriocoObl MOMy4YeHHs KUCIOpoaa B 1abopatopuu U npombliuieHHocTU. KpyroBopot kuciopoaa B
npupoze. O30H — ajutoTponHast MOAU(UKAILUSA KUCIOPOa.

TemoBoit 3hPekT XuMUUEeCKON peakiK, TEPMOXUMHUECKUE yYpaBHEHUS, 9K30- M SHIOTEPMHUYECKHE
peaknun. ToOmMBO: yroib M MeTaH. 3arps3HEHHE BO3yXa, YCHIIEHHE MapHUKOBOTO 3¢ dekra, paspymieHne
030HOBOT0 CJIOSI.

Bonopon — nanemeHT u mpocroe BemecTBo. HaxoxkneHue Bopopoga B IHpupoze, (pU3HUECKHE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oay4yeHusl. KucioTel u comnu.

MoutsipHbIii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

®dusnueckue cBorcTBa Bojbl. Boga kak pactBoputenb. PactBopbl. HacklllleHHbIE U HEHACBIILIEHHbIE
pactBopbl. PacTBOpMMOCTH BelIECTB B BOJIe. MaccoBasi 0Jisl BEIIECTBA B pacTBOpE. XMMHYECKHE CBOKMCTBA
BoAbl. OcHoBaHusA. Poiib pacTBOpOB B NpHUpPOAE U B KU3HM 4YenoBeka. KpyroBopoT BOIbI B INpHUPOJE.
3arpsisHEHUE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MIPUPOIHBIX BOJI.

Knaccudukanus neopranuueckux coeannenud. Oxcunbl. Knaccudukanus okCuaoB: coaeo0pasyolne
(ocHOBHBIE, KHUCIOTHBIE, amOTepHbIe) U HecojeoOpasyromue. Homenknatypa oxcumaoB. dusmyeckue u
XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHue okcuioB.

OcHoBanus. Knaccudukamnuss ocHOBaHM: WMIETOYM M HEPACTBOPUMBIE OCHOBaHMs. HomeHkmatypa
OCHOBaHUM. PU3UYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyuenne ocHOBaHUN.

Kucnorsl. Knaccuduxanus xucnor. Homenknarypa kucinor. @uznyeckue M XMMHUYECKHE CBOWCTBA
kucnor. Pan akrusaoctu MmetaiuioB H. H. bekerosa. [lonyduenue kucnor.

Conu. Homenknarypa coneil. @u3nueckre U XuMudeckue cporctsa coseil. [lonydyenue comneit.

['eneTnyeckasi CBA3b MEXIY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE ONpEJeICHHe COAepXaHUs KHUCIOpoJa B BO3AyXe, TMOJNydyeHUe, CoOupaHue,
pacro3HaBaHHe W M3y4y€HHUE CBOMCTB KHCIIOPOJa, HAOMIOJEHUE B3aUMOJICHCTBUS BELIECTB C KHUCIOPOJIOM U
YCIIOBUSI BO3HUKHOBEHUS M TMPEKpallleHusi TopeHus (moxapa), O3HAKOMJIEHHE C Oo0pas3laMu OKCHIOB W
OTMCaHuEe WX CBOMCTB, MOJIYYCHHE, COOMpaHHE, PAcTIO3HABAHWE W M3YYCHHE CBOWMCTB BOJOpOja (TOPEHHUE),
B3anMojieiicTBre Bojopoaa ¢ okcugom wmenu (1) (Bo3MOXXHO UCHONIB30BaHUE BUIAEOMATEPHUAIIOB),
Ha0JI0/IeHue 00pa3I0B BEIIECTB KOJIMYECTBOM 1 MOJIb, UCCIIEJOBaHHE OCOOEHHOCTEN PACTBOPEHHUSI BEILIECTB C
pa3IMYHON pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEIEIEHHON MacCOBOM 10J€i pacTBOPEHHOTO
BEIIIECTBA, B3aWMOJICHCTBHE BOJBI C MeTaIaMHd (HAaTpUeM M KaJbllMeM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE OOpa3lloB HEOPTaHMUYECKUX BEIIECTB PA3IMUYHBIX KIACCOB, HAOIOJIEHUE
W3MEHEHUS OKPACKH WHIMKATOPOB B PACTBOPAX KUCJIOT M IIEIOYEH, H3YUCHHE B3aMMOICHCTBHS OKCHIA METN
(I) ¢ pacTBOpOM CEpHOW KHCIIOTBI, KHCJIOT C METAUIaMH, pEakluid HeHTpalu3aluu, IOJIyuYeCHHES
HEpPaCTBOPUMBIX OCHOBAaHHH, BBITECHEHHE OJIHOTO MeTajula JPYTUM €3 pacTBOpa COJH, pEIIeHUe
SKCHEPUMEHTAIbHBIX 33/1a4 110 TeMe «BaxxHelme KjIacchl HEOPraHMUECKUX COSUHEHUNY.

Iepuoauyeckuii 3axkoH u Ilepuoanuyeckasi cucrema xumudeckux 3jaemenTos [I. M. Mennaeseena.
Ctpoenne atoMmoB. XuMuveckas cBsi3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

[TepBble MOMBITKU KiIaccU(DUKALIMA XUMHUYECKUX 31eMEeHTOB. [IoHsATHE 0 rpynmax CXOJHBIX 3JIE€MEHTOB
(IeMoYHbIe M MIEJIOYHO3EMENbHBIE METalIbl, TAJOTCHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT
am(OoTepHbIE OKCUABI U TUAPOKCUIBI.

Ilepuonnueckuit 3akoH. Ilepumonmueckass cucrema xuMuueckux »sieMeHTOB [[. WM. Menneneesa.
Kopotkonepuoanas u jymHHONEpHoaHas Gopmel [lepuoanueckold CUCTEMBbI XUMUYECKUX demeHToB [, 1.



Menpneneesa. Ilepuons! u rpynmnel. PU3NYECKUN CMBICII MTOPSAKOBOIO HOMEPA, HOMEPOB IEPUOJA U TPYIIIILI
JJIEMEHTA.

Crpoenne atoMoB. CocTaB aTOMHBIX siiep. M3otonsl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI04YeK
aToMOB MepBbIX 20 xuMuueckux sineMeHToB [lepuoanueckoit cucremsl [. M. MenneneeBa. XapakTepucTUKa
XAMHYECKOI0 3JIEMEHTA 110 €ro nojoxkenuro B [lepuoanueckoit cucreme . . Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs paguyca aTOMOB XHMMHMYECKHMX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IpyIIaM U NepruoJam.

3nauenue llepnonnueckoro 3akoHa u Ilepuoaudeckoi CHCTEMBI XUMUYECKUX 3JIEMEHTOB I Pa3BUTHS
Hayku U npaktuku. [. . MenzaeneeB — y4€HbIN U IpayKJaHUH.

Xumnueckass cBa3b. KoBajieHTHas (MOJIIpHAs M HEMNOJSIpHAsl) CBSI3b. OJIEKTPOOTPHULATEILHOCTh
XUMHUUYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenp oxucneHusa. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. lIpomeccsl oOkucieHus u
BOCCTaHOBJIEHMsI. OKHCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAUIOB W HEMETAUIOB, B3aUMOJEHCTBHE THAPOKCUAA LUHKA C
pacTBOpaMHM KHCJIOT M ILIENOYEH, NPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIUX IPUMEPBHl OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKluil (rOpeHue, peakiuu pa3ioKeHUs, COCUHEHUS).

Mesicnpeomemmuuoie céasu

Peanuzanuss MeXNnpeAMETHBIX CBA3€H NpU M3yYEHUHM XMMHUHM B § KJacce OCYIIECTBISETCS 4epes
UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATUH, SBISIOIINXCS CUCTEMHBIMH JJIS
OTJIEIbHBIX NPEJAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01e ecTeCTBEHHO-HAY4YHbIE MOHATHS: HAy4HBIH (DakT, rumoresa, TEOpHs, 3aKOH, aHAJIU3, CUHTES,
KJIaccuuKanus, TMEePHOANYHOCTh, HAOIIOJCHHUE, OSKCIIEPHUMEHT, MOJCIMPOBAHHUE, HW3MEPEHUE, MOJIEINb,
SBJICHUE.

®du3nka: mMarepusi, aTroMm, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIWJ, U30TONbI, PaJIUOAKTUBHOCTb,
MOJIeKyJa, JJIEKTPUUECKUM 3apsji, BEIIECTBO, Teno, O0BEM, arperaTHoe COCTOSHHME BeIlecTBa, ras,
(buznyeckue BeIUYUHBI, €IMHULIBI U3MEPEHUs1, KOCMOC, TJIaHEeThl, 3B€3/1b1, COJHIIE.

Buonorus: porocuntes, qpixanue, ouocgepa.

l'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE TIOPOJIbI, MOJIE3HbIE UCKONIAEMbIE, TOIIJIUBO,
BOJIHBIE PECYPCBHI.

9 KJIACC

BemecTtBo M XUMHYECKasi peaKust

[Iepnonnueckuii 3akoH. Ilepumonmueckass cucrema xumudeckux seMmeHtoB [l M. Menpeneesa.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOIOB,
KaJusl, KaJIbLIUA U UX COCJUHEHH B COOTBETCTBUU C IOJIOXKEHHEM 3JieMeHTOB B [leproanueckoii cucreme u
CTPOEHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBA3H. THUIBI KPUCTAIIMYECKHX PEMIETOK, 3aBUCHUMOCTH
CBOMCTB BEILIECTBA OT THIA KPUCTAUINYECKON PEIIETKN U BUJA XUMUYECKON CBS3H.

Knaccudukanus M HOMEHKJIAaTypa HEOPraHMYECKHX BeIIeCTB. XHMHUYECKHE CBOWCTBAa BEIIECTB,
OTHOCSIIIUXCS K PA3JIMYHBIM KJIacCaM HEOPTraHMYECKHX COEIUHEHMI, FEHETUYECKasl CBSA3b HEOPraHMYECKHUX
BEIIIECTB.

Knaccudukanus XuMU4ecKUX peakluil o pa3InYHbIM MPU3HAKaM (110 YUCIYy U COCTAaBY y4acTBYIOIIHUX
B PEaKIIMU BEIIECTB, 10 TEIIOBOMY 3P EKTy, IO U3MEHEHUIO CTETEeHEeH OKUCICHHS] XMMUUYECKUX AJIEMEHTOB,
no 0oOpaTHMMOCTH, MO YYAaCTHIO KaTaliu3aropa). DK30- M HHJIOTEPMHUUYECKHE PpEeaKIUH, TePMOXUMHUYECKHE
YpaBHEHHUS.

[lonarue o ckopocTn XxuMudeckoil peakiuu. [loHsATHE 00 0OpaTHUMBIX M HEOOPATUMBIX XMMUYECKUX
peakuusax. lloHATHE O TOMOTE€HHBIX M TIeTepOreHHbIX peaknusax. llomarne o xkartammse. Ilomsatue o
XUMHYECKOM paBHOBeCUHU. DaKTOpbl, BIMIOIIME HAa CKOPOCTh XUMHUYECKOW pEaKIMH M I0JIOKEHHE
XHUMHYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuumy, AJIEKTPOHHBIN OanaHc OKHUCIIUTEIBHO-
BOCCTAHOBUTENbHOU peakiuu. CoCTaBlI€HHWE YpaBHEHHH OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C
UCIIOJIb30BaHUEM METO/Ia AIEKTPOHHOTO OajaHca.



Teopust 3I€KTPOIUTHUECKON AMCCOLMALMM. OJIEKTPOJIUTHI U HEDJEKTPOIUTHL. KaTHOHBI, aHMOHBI.
MexaHu3M JAMccOIMalKi BEIIECTB C Pa3IMYHBIMU BHJIaMU XUMHUYECKOW cBsi3u. CTeneHb IUCCOLMALIUU.
CunbHbIe U cl1adble 3JIEKTPOITUTHI.

Peakuuu nonHoro ooMeHa. Y ciaoBusi MPOTEKaHUs peaklMii HOHHOTO OOMEHa, MOJIHbIE U COKpalIEHHbIC
WOHHBIE ypaBHEHHs peakuuii. CBoiicTBa KHCJIOT, OCHOBAaHMH W COJEH B CBETE€ MpEACTaBICHUH 00
ANEKTPONUTHYECKON qucconuanuu. KauecTBeHHble peakiiuu Ha HOHBI. [IoHATHE O TUApOIH3e CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSIMU KPHUCTAUIMYECKUX PEHIETOK HEOPraHMYeCKUX BEIIECTB — METaUIOB U
HeMeTalioB (rpaduTa M anmasa), CIOKHBIX BEIIECTB (XJOpHIa HATpHsl), UCCIEIOBAaHHE 3aBHCUMOCTHU
CKOPOCTH XMMHMYECKOI pPeaKIy OT BO3AECUCTBUS PA3IUUHbBIX (PAKTOPOB, UCCIEAOBAHUE IIEKTPOIIPOBOAHOCTH
pPacTBOpPOB BELIECTB, MPOIECCA TUCCOLMALNN KUCIIOT, IIEI0Yer U coyiel (BO3MOKHO MCIOJIB30BaHUE BUJIEO
MaTepuasoB), MPOBEIECHUE OMBITOB, WLTIOCTPUPYIOIIUX MPU3HAKH MPOTEKAHUS pPEeakluil HMOHHOIO OOMeHa
(oOpa3oBaHue oOcajka, BBIICICHHWE ra3a, OOpa30BaHUE BOJIbI), OIBITOB, WJUTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENIBHBIX PEAaKIMil (TOpeHue, peakiuu pa3iokKeHHsl, COSTUHEHHs ), pacliO3HABaHUE
HEOPraHMYECKUX BELIECTB C IMOMOIIBI0 KAYECTBEHHBIX PEAaKIMA Ha MOHBI, PEUICHHE IKCIIEPUMEHTAIbHBIX
3a/ad.

HemeTauibl 4 MX cOeJUHEHHS

OO6mass xapaktepucTuka ramoreHoB. (OCOOCHHOCTHM CTPOCHHS AaTOMOB, XapakTEpHbIE CTETEeHU
okucieHusd. CtpoeHre U (U3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajoreHoB. XMMHUYECKHE CBOWCTBA Ha
npuMepe XJjopa (B3aMMOJCHCTBHE C MeTaUlaMH, HeMeTajulaMu, Inenodamu). XiopoBonopoxa. ComnsiHas
KHCJIOTa, XUMUYECKHE CBOMCTBA, MIOJIyY€HUE, IPUMEHEHUE. J{eficTBUE XJI0pa U XJIOPOBOJOPOJIa HA OPraHU3M
yenoBeka. BaxHeime Xopuasl U X HaX0XKJIEHUE B IPUPO/IE.

OO6mas xapaktepuctuka 37eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIC
crenenn okucineHusi. CrpoeHue U (usMyUeckue CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOAAa M CEpBI.
AmoTponHbele MOAU(UKAIIMKM KUCIOpOAa U cepbl. XUMUYECKHe cBoWcTBa cepbl. CepoBOAOPOJ, CTPOECHHUE,
¢u3nueckue M XUMHUYeckue cBoiicTBa. OKCHJIBI Cepbl KaK MpEeACTAaBUTENN KHUCIOTHBIX OKcuaoB. CepHas
KHCIIOTa, (U3MYECKHE U XUMHUYECKHE CBOWCTBa (00mMe Kak TPEACTaBUTENS Kiacca KHUCIOT |
cneunduryeckre). XUMHUUECKUE peaKIuy, JexkKallue B OCHOBE MPOMBIIUIEHHOT0 croco0a MoIydeHus: CEpHOi
kucaotThl. [lpuMenenue cepHoil kucnotbl. Conu cepHOW KUCIIOTHI, KaUeCTBEHHAs! PEaKIUs Ha Cylb(aT-uoH.
Haxoxnenue ceppl M €€ COeIMHEHUMH B MpHUpoAe. XHMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpenbl
COCIMHEHUSIMU  Cepbl  (KUCIIOTHBIE JOXAM, 3arps3HEHUWE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALEHUS.

OO6mas xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIS
CTENEHU OKHCICHUS. A30T, paclpocTpaHeHHe B pUpoje, Gpuzndeckre U Xumuueckue cBoictsa. Kpyrosopot
azoTa B npupojae. AMMHAK, ero (U3NYECKUe U XUMHUYECKHE CBOWCTBA, MoJlydeHHe U npumenenue. Conu
aMMOHUSI, UX (pU3HUECKUE U XMMUYECKHE CBOMCTBA, MpruMeHeHne. KadecTBeHHas peakiiyst Ha MOHbI aMMOHHUSI.
A30THas KUCJ0Ta, e€ noilydyeHue, (u3nueckue U XUMHUYECKre cBOMCTBa (0OlIMe Kak MpeicTaBuTeNs Kiacca
KACIOT W crnenuduueckue). lVcnonap3oBaHWe HUTPATOB W COJIEH aMMOHHUS B KadecTBE MHUHEPAIbHBIX
ynoOpeHuii. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOMIeH Cpeapl COCNMHEHHSMHU a30Ta (KUCIOTHBIE TOXKIH,
3arps3HEHUE BO3yXa, MOYBBI U BOI0EMOB). Docdop, amnorponHsle Moaupukanun Gocdopa, pusnueckue u
xumudeckue cpoiictBa. Okcun docdopa (V) u dhochopHas kuciora, pusHueckrue ¥ XUMHYESCKHAE CBOKCTBA,
nony4enue. Mcnonb3zoBanue ¢pocdaToB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

OO6mas xapaktepuctuka 37eMeHTOB |V A-rpymnmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIC
CTETIEHU OKHUCIICHUs. YTJIepoJ], aJFIOTPONHbIE MOJU(PUKALUKU, PACHPOCTPAHEHUE B NPUPOAE, (PU3HMUECKUE U
XUMUYEeCKHe cBoicTBa. Ancopoums. KpyroBopot yriepoaa B npupoae. Okcuabl yriepoa, nx Gu3ndecKue u
XUMHYECKHE CBOWCTBA, NECHCTBUE Ha >KMBBIE OPraHU3MBbI, IOJYyYEHHUE U IPUMEHEHHE. ODKOJOTHYECKUE
poOJIeMBbI, CBsI3aHHBIC ¢ OKcuaoM yriepoaa (1V), runoresa rio6aIbHOTO MOTEIIICHUS KIIMMAaTa, ITAPHUKOBBINA
3 dexT. YroapHas KUCIOTA U €€ CONU, UX (PU3NYECKUE U XMMHYECKHE CBOMCTBA, MOJIyueHHE U IPUMEHEHHUE.
KauectBennast peaknusi Ha KapOoHaT-MoHbI. Vcmonb3oBaHue KkapOoOHATOB B OBITY, MEAMIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATUS 00 OpraHMYECKHUX BEIIECTBAX KaK O COEIMHEHUSX yriepoja (MeTaH, 3TaH,
ATWJIEH, alleTWJIEH, 3TAaHOJI, TJIMLEPHUH, YKCYyCHas KucioTa). [IpupoaHble UCTOYHUKHU YIJIEBOJOPOIOB (Yrodb,
MPUPOIHBIN Ta3, He(Th), MPOAYKTHl UX MepepadoTku (OCH3WH), WX POJb B OBITY W MPOMBINIJICHHOCTH.



[TonsiTHE 0 OMOMOTUYECKH BAXKHBIX BEIIECTBAX: KHUPaAX, OCNKax, YrIeBOJAaX — U UX POJH B KU3HU YEIOBEKA.
MartepuanbHOe €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COETUHEHUH.

Kpemuuii, ero ¢pusndeckne 1 XUMUIECKIE CBOMCTBA, IOMydyeHUe U mpuMeHeHne. CoeMHeHHs] KPEMHHUS
B mpupozae. O6mme mpeacraBieHus o0 okcune kpemHus (IV) m kpemuHmeBoit kuciore. CHIMKATBI, HX
UCIIOJIb30BaHUE B OBITY, B MPOMBIIUICEHHOCTH. BaxkHelne cTpouTeNbHbIE MaTEepHallbl: KepaMuKa, CTEKIIO,
EMEHT, OeToH, Xkene300eToH. [IpoOnembl OGe30macHOro0 MCMOJIb30BAHUS CTPOUTENBHBIX MaTepUalioB B
MTOBCEIHEBHOW KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3l0B HEOPraHUYECKUX BELECTB, CBOWCTB COJITHOM KUCIIOTHI, IPOBEAECHHE KaueCTBEHHBIX
peaxkiuil Ha XJOPHUA-UOHBI U HAOJII0JeHHE MPU3HAKOB UX MPOTEKAHMS, OIBITHI, OTpaXKaroue GU3nYeckue u
XUMHYECKHE CBOWCTBAa TAJIOTEHOB M MX COEIMHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPUATIOB),
O3HAKOMJICHHE C o0pa3lamMu XJIOpHAOB (TaJlOreHHIOB), O3HAKOMJIEHME C oOpasnamu cepbl U eé
COCIMHEHUSIMU (BO3MO>KHO MCIOJIb30BaHUE BUACOMATEPUAIOB), HAOIIOJECHUE Mpolecca O0OyTIIMBaHUs caxapa
noJl JACMCTBHEM KOHIEHTPUPOBAHHON CEpHOM KHCIOTHI, M3yYCHHE XUMHYECKHX CBOMCTB pa30aBIeHHOMN
CepHOW KHCJIOTHI, MPOBEACHNWE KAaYeCTBEHHOW pEaKIWW Ha Cynb(paT-uoH W HaONIOJeHHE MpH3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE C (DU3MYECKHUMH CBOMCTBamMM a30Ta, docopa U UX COeAUHEHUH (BO3MOXKHO
UCTIOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3liaMy a30THHIX U (POCPOPHBIX ynoOpeHui, ody4eHne, COOnpaHue,
pacro3HaBaHHE M W3Y4YE€HHE CBOWCTB aMMMaKa, NMPOBEJCHHE KayeCTBEHHBIX PEaKIMil HA MOH aMMOHHS U
dochar-noH W W3YYCHHE MPHU3HAKOB HUX IMPOTEKAHUS, B3aMMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOMN
KHUCJIOTBI C MEJbI0 (BO3MOXKHO HCIOJB30BAaHUE BHJIEOMATEPHANIOB), U3YUYECHHUE MOJENIed KPHUCTAJUIMYECKUX
peméTok anmasa, rpadura, ¢yiepeHa, 03HAKOMIIEHHE C TPOIECCOM aJCcOpPOLMU PACTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTa3a, MoJIyueHUue, COOMpaHue, paclio3HaBaHUE U H3y4eHUE
CBOMCTB YIJIEKHUCIIOTO ra3a, MIpOBEJACHUE KAaUECTBEHHBIX peakluid Ha KapOOHAT M CHJIMKAaT-UOHbI U U3Y4YEHUE
NPU3HAKOB HUX TMPOTEKaHHs, O3HAKOMIIEHHE C NPOAYKLIHMEH CHUIMKATHOW MPOMBIIUICHHOCTH, pPEIIeHHe
SKCTIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BaxxHele HeMeTauTbl U X COSTMHEHUSY.

MeTtajibl M X COCAUHECHUS

OO0mas xapakTepUCTUKA XHUMHYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHWU HUX TIOJIOKEHUS B
[lepnonnueckoid cucreMe xumuueckux snemeHToB [[. M. MenneneeBa u crtpoeHuss atromoB. CTpoeHHe
MeTaJlIoB. MeTannuyeckasl CBsi3b U METAJUIMUECKas KpUCTAIIMYecKasl perérka. DIeKTPOXUMUYECKUN psij
HanpsDKeHUH MeTaioB. DuU3MyecKue W XUMHUYECKHe CBOiicTBa MeTaimsioB. OOmue crmocoObl MOTy4YeHUS
MeTaysioB. [IoHATHE O KOPPO3UMU METAJIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT KOoppo3uu. CruiaBbl (CTalb,
YYyT'yH, IOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[[lenounbie meTamibl: mojoxkeHue B Ilepmogmueckoil cucreme XuMU4Yeckux diaemeHTtoB [l .
MenzeneeBa, CTpOCHHE UX aTOMOB, HaxoxJaeHUe B mpupoje. Pusznyeckue M XUMHUYECKHE CBOHCTBa (Ha
npumepe HaTpus U Kaius). OKCUABI U TUAPOKCUIBI HATPUA U Kaiusi. [[puMeHeHre meI0uHbIX METAIIIOB U UX
COCIMHECHUI.

[[lenoyHO3emMeNbHBIE METAIBl MarHud W KajdblMil: mnojokeHue B Ilepuogumueckoil cucreme
xuMuueckux saemeHToB . M. MenaeneeBa, CTpoeHHE X aTOMOB, HaxoxJeHue B npupoje. Gusnyeckue u
XUMHUYECKHE CBOMCTBA MarHus W Kaibllusg. BaxkHeirme coenMHEHHS Kalblus (OKCHA, TUIPOKCHI, COJIH).
JXKéctkocTh BOBI M CITOCOOBI €€ YCTpaHEHHUS.

Amomunuit: nonoxxenue B Ilepuogmdeckoit cucteme xumudeckux snemeHTtoB J[. M. Menneneesa,
CTpOEHHE aToMa, HaXxoxkJaeHue B mpupoje. Ousnueckne U XUMUYECKUE CBOMCTBA alOMUHUSA. AM(OTEpHBIE
CBOICTBa OKCH/IA Y THAPOKCUIA aTFOMUHUS.

Keneszo: nonoxenue B [lepnoauueckoii cucteme xumuueckux ueMeHToB . 1I. Menzneneesa, ctpoeHue
aToMa, HaxoXxJAeHue B npupoje. Ousndeckre 1 XuMUYecKne cBoicTBa kene3a. OKCUIbl, THIPOKCHUIBI U COTTU
xenesa (1) u sxxenesa (111), ux cocras, cBOHCTBA U MOTy4YECHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 0OpasliaMd METAUIOB W CIUIAaBOB, HMX (DM3MUYECKUMHU CBOWCTBAMH, H3YyUCHUE
pe3yabTaTOB  KOPPO3MHM METaUIOB  (BO3MOXKHO HCIIOJB30BAHHE BHJICOMATEPHAIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSL OKCHAA KaJbLIMsl W HATpusi C BOJOM (BO3MOMKHO HCIOJB30BaHUE BHIEOMATEPUAIIOB),
HCCJIEIOBaHUE CBOMCTB >KECTKOM BOJIBI, IIpOIIECCa TOPEHUS JKeJle3a B KUCIOpoe (BOZMOKHO UCIOIb30BaHUE
BUJICOMATEPHAJIOB), MPU3HAKOB MPOTCKAHUS KAUYSCTBEHHBIX PEAKIIMI HA MOHBI: MATHUS, KAJIBIIHS, ATIOMUHUS,
nuHKa, xenesa (I1) u xxenesa (1l), menu (1), HaGmroneHNEe U oNMUcCaHWE MPOIIECCOB OKPAIIMBAHUS TJIAMEHU
MOHAMU HATpHsl, Kalaus M Kajdblus (BO3MOXHO MCIOJb30BaHUE BHUICOMATEPHAIIOB), HCCIEIOBAHUE



aM(pOTEPHBIX CBOMCTB TUAPOKCH/IA ATFOMUHUS U TUAPOKCUIA [IMHKA, PEIICHNUE YKCIIEPUMEHTATBHBIX 33724 T10
TeMe «BakHelIne MeTasulbl ¥ UX COCUHEHUSD.

XuMus M OKpyxKamoLias cpeia

BemectBa u mMarepuansl B MOBCEIHEBHOM JKHW3HHM 4YeloBeKa. bezomacHoe MCMOIb30BaHHUE BEIIECTB U
XUMHUYECKHX peakiuii B ObITy. [TepBasi TOMOIIb MPU XUMUYECKUX 03KOTaX M OTPABIICHUSX.

XUMHYEeCKOe 3arps3HEHHE OKpYKarolleld cpeibl (MpeaenbHas IOMyCTUMas KOHLIEHTpAlUs BEIIECTB,
nanee — [1/1K). Posib XuMuu B perieHH# SKOJIOTUIECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MAaTEPHAIBI).

Mesricnpeomemmnnie ceasu

Peanuzanus MeXNnpeaAMETHBIX CBA3€H NpU M3yYEHUUM XUMHUHM B 9 Kiacce OCYIIECTBISETCS 4epes
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITUN, TaK U MOHITHUM, SIBISIOIIUXCS CUCTEMHBIMU IS
OTJIEJIbHBIX NIPEAMETOB ECTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAy4YHBIM (akT, TMIIOTe3a, 3aKOH, TEOPHs, aHallU3, CHUHTE3,
KJIaccu(uKanusi, TMEePHOAMYHOCTh, HAONIOJCHHUE, DJKCIIEPHUMEHT, MOJCIHPOBAHUE, H3MEpPEHHE, MOJIEb,
SIBIICHUE, TAPHUKOBBINA 3 (HEKT, TEXHOIOTHsI, MAaTEPUATIBL.

®uznka: mMarepusi, aToM, 3JEKTPOH, INPOTOH, HEHUTPOH, MOH, HYKIWJ, U30TONbI, PaJIUOAKTUBHOCTb,
MOJIEKYJIa, DIEKTPUUECKHUM 3apsij, MTPOBOJAHUKH, TOIYPOBOJIHUKH, AUAICKTPUKH, (POTOAIEMEHT, BELIECTBO,
TEJ0, 00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUIMYECKAs PemIEéTKa,
CIUIaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI HW3MEPEHHUS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Comnnue.

buonorus:  ¢ortocunTe3, apixanue, Ouocdepa, HIKOCHUCTEMa, MHUHEpAIbHbIE  yIOOpeHUs,
MHUKPO3JIEMEHTbI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BELIECTBA.

['eorpadus: atmocdepa, runpochepa, MUHEPAIIbI, TOPHBIE MOPOIbI, MOJIE3HBIE UCKOMAEMbIE, TOIUIUBO,
BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VYJBTATBI OCBOEHUSA INPOT'PAMMBLI IO XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS IPOTPaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHUs JOCTUTAIOTCS B X0J1€
0o0y4eHHUsl XUMUHU B €IMHCTBE Y4€OHOM M BOCHUTATEIbHOU JAEATEIbHOCTH B COOTBETCTBUH C TPaJWULIU OHHBIMU
POCCHMCKMMHU COIIMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHM, NPUHATHIMH B O0OIIECTBE
IpaBWJIaMd W HOPMaMH TIOBEJEHHS U CIOCOOCTBYIOT IIpolleccaM CaMOIO3HAHMS, CaMOpPa3BUTHS U
COLMAJIN3ALMHU 00YJaIOLTUXCS.

JIn4HOCTHBIE pE3yJabTaThl OTPAXAIOT T'OTOBHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCA CHUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN M PAaCUIMPEHUE ONBITA JEATEIBHOCTH HAa €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS:

LIEHHOCTHOTO OTHOLIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HaCJIEIHIO,
NOHUMaHMs 3HAYEHUS XUMHUYECKOW HAayKH B JKU3HH COBPEMEHHOIO OOIIecTBa, CHOCOOHOCTH BIA/ETh
JIOCTOBEpHON HH(pOpPMAIHEH O MEePEAOBBIX TOCTIKCHHUSIX M OTKPBITHSIX MUPOBOM M OTEUECTBEHHOW XWMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MUpa M 0OIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IIPEJICTABJICHUS] O COLMAIBHBIX HOPMAaX U MPaBUiIaxX MEXINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE,
KOMMYHHUKaTUBHOW KOMIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOH, Y4eOHOHMCCIEA0BATENbCKOM, TBOPUECKOM U
JPYTUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HO COBMECTHOM €SI TEIbHOCTH IPU



BBIMOJIHEHUH Y4EOHBIX, ITO3HABATEIbHBIX 3a]ay, BBINOJHECHHUM XUMHUYECKHUX OSKCIIEPUMEHTOB,
CO3/IaHMM Y4eOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAaHHMIO M B3aMMOIIOMOIIM B Ipolecce ITOH
y4eOHOI NesSTeTbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IOBEJCHHME M IOCTYNKH CBOUX TOBAapUILEH C
MO3ULMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIIEACTBUN IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE MPEACTABICHHUS O BELIECTBE U XHMUYECKOM PEAKIUH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U COCTABJISIIOIIME OCHOBY JJISl IIOHUMAaHMS CYLIHOCTH HAY4YHOH
KapTUHbl MHpA, NPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPHUPOJBI, B3aUMOCBA3SIX
YeJI0BEKa C IIPUPOIHON cpesloil, O posid XMMHHM B ITIO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA IOJIyY€HHE HOBBIX 3HAHUH IO XUMHH, HEOOXOAUMBIE
Uil OOBSICHEHUS HAOJI0JaeMbIX TIPOIIECCOB W SIBJICHUH, IO3HABATENbHOH, WH(POPMALMOHHON U
YUTATENIbCKOM KyJIbTYpbl, B TOM 4YHCJIE HABBIKOB CaMOCTOATENBbHOM paboOThl ¢ Y4eOHBIMHU TEKCTaMH,
CIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMH WH(POPMALIMOHHBIX TEXHOJIOTHIA;

uHTepec K OOy4YeHMIO M II03HAaHUIO, JII0OOO3HATENbHOCTh, T'OTOBHOCTb U CIIOCOOHOCTH K
caMo00pa30BaHMIO, TPOCKTHOM M HUCCIEAOBATEIbCKOW JESITEIBbHOCTH, K OCO3HaHHOMY BBIOOpPY
HaIlpaBJIEHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOLICHMsI K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3I0pOBBIN 00pa3 JKW3HU, OCO3HAHME IOCIEACTBUI M HENPHUATHE BPEIHBIX NpPUBBIUEK (yrmoTpeOieHus
QJIKOT0JIs1, HAPKOTUKOB, KypeHHUsI), HEOOXOIMMOCTH COOJIIOICHUS MpaBUIl 0€3011aCHOCTH U 0OpalleHUH ¢
XUMHYECKHMH BEIIECTBAMH B OBITY M pealTbHON KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUIECKOMY M3YyUEHHIO NMPO(ECcCHil U TpyJa PasindHOTO poJia, YBaKEHHE K TPYAY H
pe3yibTaTaM TPYIOBOM IEATENbHOCTH, B TOM YHUCIIE Ha OCHOBE INPUMEHEHUS INPEIAMETHBIX 3HaHWM IO
XUMHH, OCO3HAaHHBIA BBIOOp MHIMBUIYaIbHOW TPACKTOPUU TMPOJOJDKEHHS 00pa3oBaHUS C Y4ETOM
JUYHOCTHBIX MHTEPECOB U CITIOCOOHOCTH K XUMHH, OOLIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHON
npohecCHOHANBHON JESITENIbHOCTH M Pa3BUTHA HEOOXOAMMBIX YMEHHiIl, TOTOBHOCTh aJalTUPOBATHCSA B
npodeccuoHaIbHOM cpeie;

6) 9K0JIOrH4Y€eCKOT0 BOCTUTAHUS

9KOJIOTHYECKH 11€7€CO000pa3HOe OTHOLIEHHE K IPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMiie, OCHOBE €&
CYILIIECTBOBaHMs, MOHMMAaHUE IIEHHOCTU 3/I0pOBOr0 M Oe30macHoro o0Opa3a »XU3HHU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PHU3MUECKOMY M TMCHUXHYECKOMY 370pPOBbIO, OCO3HAHHWE IIEHHOCTH
coOnrofieHHsl TpaBUl OE30MACHOTO MOBEAEHUS IpU pPadOTe C BEIIeCTBaMHU, a TaKXe B CUTYalHUsX,
YTPOXKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHMS, MOJy4yaeMmble IpPU H3YYEHWHM XHMHHU, JJIS pelIeHUs 3ajad,
CBS3aHHBIX C OKPYXAIOUIEH NPUPOJHOW Cpenoil, s TOBBIIIEHHUS YPOBHS JKOJOTMYECKOM KYJIBTYPBI,
OCO3HAHHUS II100aJIbHOTO XapaKkTepa 3KOJOTHYECKUX MpoOeM U MyTel UX pelieHus MoCPeICTBOM METOJIOB
XUMHMH, D3KOJOTMYECKOIO  MBIIUIEHUS, YMEHHUS PYKOBOJCTBOBaTbCS UM B  II03HABATEIbHOM,
KOMMYHUKAaTUBHON M COLIMAJIBHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pe3yJlbTaTOB BBIAEISIOT 3HAuWMble s (OPMHUpPOBAHUS
MHUPOBO33PEHUS OOIEHAYYHbIe TOHATHUS (3aKOH, TEOPHs, MPUHIMI, TUIIOTE3a, (aKT, CUCTeMa, MPOIecC,
9KCIIEPUMEHT M JIPYroe.), KOTOpPbIE HCIOJb3YIOTCS B €CTECTBEHHO-HAyYHBIX YUEOHBIX NpeaMeTax u
MO3BOJISIIOT Ha OCHOBE 3HAHHMH M3 3TUX MPEIMETOB (OPMHUPOBATH MPEJICTABICHHE O IEOCTHOW HAyYHOMH
KapTUHE MHpa, U YHHUBEpcalbHble Yy4yeOHble JIeHCTBUS (TO3HABaTEIbHbIE, KOMMYHHMKATHUBHBIE,
pEryJsTHBHbBIE), KOTOpble obecnednBaloT (OPMUPOBAHME TOTOBHOCTH K  CaMOCTOSITEIbHOMY
IUTAHUPOBAHMIO U OCYLIECTBICHUIO YU€OHOH NesATETbHOCTH.

ITo3HaBaTebHBIC YHHBePCAJIbHbIC Y4eOHbIe NelCTBUS

ba3zoBrble Jioru4eckue AeiicTBUA:

YMEHHMSI UCIIO0JIb30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHUS TP OCBOCHUM 3HAHMI: paCKpPbIBATH CMBICII
XMMHUYECKUX MOHATUM (BBIIENATh UX XapaKTEpHble MPHU3HAKH, YCTAHABJIMBAaTh B3aUMOCBA3b C JIPYTUMHU
NOHATHSAMH), HCIIOJIb30BaTh IOHATHUSA Ui OOBSICHEHUS OTAEIbHBIX (DAaKTOB M SBICHHH, BHIOUpPATh
OCHOBaHMSA U KpUTEpPUH Ui KiIacCU(UKALUM XUMHUYECKHMX BEUIECTB M XUMHUYECKUX pEaKIHi,



yCTaHABJIMBATh MPHUYUHHO-CICICTBEHHBIC CBS3M MEXAY OOBEKTAMHM H3y4YCHHS, CTPOUTH JIOTMYECKHE
paccyxaeHus (MHAYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTUH), 1€1aTh BHIBOABI U 3aKIIOYCHHUS;

YMEHUE TPUMEHSATh B IIpOlecce TIO3HAHHMS TOHATUS (TpeAMETHBIE W  MeTalpeiIMEeTHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIU, UCTIOTIb3yeMble B XUMHUHU, TPEOOPA30BHIBATH IIUPOKO IPUMEHSIEMBIE B
XUMHUU MOJICIbHbIE TPEICTABICHUS — XMMUYECKUH 3HAK (CHMBOJ 3JIEMEHTa), XMMUYecKas (Gopmyna u
ypaBHEHHE XHMHUYECKON peakuuu — MpU pElIeHUU Y4eOHO-TMO3HABATEIbHBIX 3a7ad, C Y4YETOM ITHX
MOJICJIbHBIX IIPEJCTAaBICHUM BBIABIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKU H3y4aeMbIX
O0OBEKTOB — XHWMHYECKHUX BEUIECTB W XHUMUYECKUX pPEaKIuil, BBIABIATH 0O0IIME 3aKOHOMEPHOCTH,
IPUUMHHO-CJIEICTBEHHBIE CBS3U U IPOTUBOPEUNS B U3YYaEMBbIX IIPOLIECCAX U SBICHUSX.

Ba3oBrble ucciaenoBareLCKUe AeiCTBHSA.

YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHMS, a TaKXKE B
KayecTBE OCHOBBI AJ1s1 (HOPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHHIA,

npuoOpeTeHre OmbITa IO IUJIAHUPOBAHUIO, OpraHU3allMM W  MPOBEACHUI0  YYEHUYECKHX
SKCIIEPUMEHTOB, yMEHHE HaOMI0aTh 3a XOJOM IIPOLIecca, CAMOCTOSTEIbHO IPOTHO3UPOBATH €ro
pe3yabTar, (opMyIHpOBaTh 0O0OIICHNS U BBIBOJBI IO PE3yIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICOBAHUS,
COCTaBIIATh OTYET O MpOoeTaHHOU pabdoTe.

Padora ¢ undpopmanmeii:

YMEHHE BBIOMpPATh, aHATM3UPOBATH U MHTEPIPETUPOBATH MHPOPMAIUIO PA3IMUHBIX BUJIOB U (HOpM
IPEJICTaBICHUS, TOJYy4YaeMyl0 W3 Pa3HbIX MCTOYHHUKOB (HAYYHO-NOMYJISIpHAs JIUTEPATypa XUMHUYECKOTO
CoJlep’KaHusl, CIpaBOYHbIE MocoOus, pecypchl MHTepHEeTa), KpUTHUECKHU OIICHUBATh MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(POpMAIIHUIO;

YMEHHE NPUMEHATH pa3InyHble METOAbl M 3alpochl MpHU TOHUCKE U 0TOOpe uHbOpMaluu U
COOTBETCTBYIOILIMX JAHHBIX, HEOOXOIMMBIX JJsi BBIOJHEHUS Y4YEOHbIX M I103HABATENbHBIX 3a]ad
omnpeAenéHHOr0  TUMA, MNpUOOpPETeHHEe OmbiTa B  OOJACTH  HCIOJIB30BaHHUS  HMHGOPMALMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUH, OBJIaJieHUE KYJIbTYpPOH aKTHBHOIO HCIIOJIb30BAHMS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BbIOMpPATh ONTUMAabHYIO (OpMy MpeAcTaBieHUs MHPOpMALUU U
WUTIOCTPUPOBATh peIIaeMble 3ajaul HECIOKHBIMU CXeMaMU, AuarpaMMaMu, ApyruMu Gopmamu rpaduxu
U UX KOMOMHAIIUSIMU;

YMEHHE MCIOJIb30BaTh U aHAJIU3UPOBATH B IpoOIlecce YUeOHOW M MCCIIEeI0BaTENbCKON A TeNbHOCTH
UHPOPMALIMIO O BIMSHUU HPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3siiCTBa M TPAaHCIOPTa Ha COCTOSIHUE
OKpY>Karolle MPUPOTHON CPEbI.

KoMMyHuKaTHBHBIC YHHBeEpCcaabHbIe y4eOHbIC JeHCTBHSA:

YMEHHMsI 3a71aBaTh BOIPOCH! (B X0/1€ auajnora u (Win) JUCKYCCHUHU) MO CYIIECTBY 00CYXK/1aeMOil TEMBI,
(bopMynHpOBaTh CBOU NMPEATIOKEHNUS OTHOCUTENBHO BBIMOJIHEHUS MPEI0KEHHON 3a/1auu;

YMEHMSI MpPEJCTaBIATh IOJY4YEHHbIE pPE3yJbTaThl MO3HABATENbHOM JESATENbHOCTH B YCTHBIX U
NUCBbMEHHBIX TEKCTaX; JEJIaTh IPE3EHTALMIO PE3YJIbTaTOB BBHINOJIHEHHMS XUMHUYECKOTO SKCIIEpUMEHTA
(J1abopaToOpHOTO OMBITA, TA0OPATOPHON PAabOTHI IO MCCIIETOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOCKTA);

YMEHHUS y4yeOHOro COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM IIO3HABAaTEIbHOW U
UCCJIEIOBATENIbCKOM JIeATENbHOCTH MPU PEHIeHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE Y4ETa 00IIuX
MHTEPECOB U COIJIacOBaHUS No3MLUH (00cyxJaeHHus, OOMEH MHEHUSMH, «MO3TOBbIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUM, OINpeAeNieHue KPUTEpUEB IO OIEHKE KayecTBa BBIMOJIHEHHOMN
paboThI U ApyTHE).

PerynsiTuBHbIE YHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA:

YMEHHME CaMOCTOSITENIBHO OIpPENEIATh LENU JIEATENbHOCTH, IJaHUPOBaTh, OCYLIECTBIATS,
KOHTPOJIMPOBAaTh M MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JESTENBLHOCTb, BBIOMpaTh Hauboliee
3¢ deKTUBHBIE CIIOCOOBI PElIeHUsT YUeOHBIX M MO3HABaTENbHBIX 3aj[au, CAMOCTOSATENIBHO COCTABIIATh WM
KOPPEKTUPOBATh MPEIJIOKEHHBIA alTOPUTM JEHCTBUI TMPHU BBIMNOJHEHUH 3aJ]aHUM C YYETOM TOITYyUYECHUS
HOBBIX 3HaHUI 00 M3y4aeMbIX 00OBEKTAaX — BELIECTBAX M PEAKIHSIX, OLCHUBATH COOTBETCTBUE ITOITYYEHHOTO
pe3yabpTaTa 3asBICHHOM II€JIM, YMEHHE HCIOJIb30BATh M AHAIM3UPOBATh KOHTEKCTHI, IMpEJIaracMble B
YCJIIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpenMeTHBIX pe3yabTaToOB MO OCBOCHHUIO O0S3aTEIBHOTO COJEPXKAHUS, YCTAaHOBIEHHOIO
JTaHHOHM (enepanbHO pabouell MpOrpaMMOM, BBIACIAIOT: OCBOCHHBIE O0yUYaIOIIMMUCS HAyIHBbIC 3HAHUS,
YMEHUS U CIOCOOBI IEHCTBHM, crienupuuecKue s IpeaMETHOW 00acTi «XUMUS», BUIBI ACATEIbHOCTH



10 TIOJYYEHHUIO HOBOTO 3HAHHs, €ro WHTEpPHpETaluy, NMPeoOpa3oBaHMUI0 U NMPHUMEHEHUIO B Pa3IMYHbBIX
y4EOHBIX ¥ HOBBIX CUTYaIUsX.

K xonmy oOyuenust B 8 kj1acce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPa)kaTb
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCSA YMEHUI:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX NOHATHUH: aTOM, MOJIEKYJA, XUMUYECKUI 3JEMEHT, IPOCTOE
BEIIECTBO, CJOXHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs
aTOMHasi ¥ MOJIEKYJsIpHas Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSIpHas Macca, MaccoBas JOJs
XUMHUYECKOIO D3JIEMEHTa B COEJUHEHUM, MOJIIPHBIH OO0BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJb,
JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas Peaklys, KiacCu(uKalus peakuuii: peakiuu
COCAMHEHUS, PEaKIMH PA3JIOKEHHsI, PEaKIIUU 3aMEICHHs], Peakuu OOMEHa, 3K30- U IHIO0TEPMUYECKUE
peaKLMH, TEIIOBON APPEKT peakLuy, siApo aToMa, JIEKTPOHHBIH CIIOM aToMa, aToMHasi OpOUTalb, paanyc
aToMa, XMMHUYECKasl CBs3b, NOJIApPHAs U HEMOJISIpHAs KOBAJIEHTHAs CBsI3b, MOHHAsI CBA3b, MOH, KaTHOH,
aHMOH, PacTBOP, MACCOBAsl 1OJIs BelllecTBa (MPOLIEHTHAs KOHLIEHTPALUs) B PacTBOPE;
WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MMOHATUH U MIPUMEHSATH 3TH MOHSITHS IPU ONMCAHUN
BEILECTB U UX IIPEBPALLECHUN;
UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY Ul COCTaBJIEHUS (OPMYJ BEIIECTB M YPAaBHEHHM XMMHYECKHX
peaKuuii;
OIIpeNieNIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX, CTEIICHb OKUCIIEHUS 3JIEMEHTOB B
OMHApHBIX COECIUHEHHUSAX, IPHUHAUICKHOCTh BELIECTB K ONpENelNEHHOMY Kiaccy COEAMHEHHH 1o
(dopMynaM, BUJ XUMUYECKON CBSA3H (KOBAJEHTHAS U MOHHAS) B HEOPIaHUYECKUX COCAMHEHUSX;
packpeiBath cMmbici Ilepumoguueckoro 3akona /JI. W. MenzaeneeBa: J1eMOHCTPHpPOBATh IOHUMaHHE
HEPUOIMYECKO 3aBUCUMOCTH CBOMCTB XMMHYECKHMX 3JEMEHTOB OT MX moioxeHus B [lepuoanyeckoit
CUCTEME, 3aKOHOB COXPaHEHMsI MacChl BEILECTB, NOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO y4Y€HUS,
3aKoHa ABOrajpo;
ONMCHIBATh M XapaKTepu3oBaTh TabinuyHyro Gopmy [leproauueckoil cUCTEMBbI XMMUYECKUX 3JIEMEHTOB:
pa3nuyath MOHATUS «JIaBHasg noiarpynma (A-rpymmna)» u «nobounas noarpynmna (b-rpynma)y», mansie u
Oosble Mepuo/Ibl, COOTHOCUTh 0003HA4YeHUs, KOTOpble UMerTcs B Tabnuue «llepuoauueckas cucrema
xumuueckux snemeHToB JI. . MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] sjapa, oOllee YUCIIO 3JEKTPOHOB U paclpelielieHue HMX IO
3JIEKTPOHHBIM CJIOSIM);
KJIacCU(UIUPOBATh XUMHUECKUE HJIEMEHTHI, HEOPraHUYECKHE BEIECTBA, XUMUUECKUE PEAKIUHU (110 YUCITY
U COCTaBY YYaCTBYIOIUX B PEAKIIUU BEILECTB, MO TEIIOBOMY 3P DEKTY);
XapaKTepu30BaTh (ONMUCHIBATh) O0IINE XUMUYECKHE CBOWCTBA BEILIECTB Pa3IMYHbIX KJIAaCCOB, OATBEPKIAs
OINMCaHNE IPUMEPaMH MOJIEKYJISPHBIX YPABHEHUHM COOTBETCTBYIOIINX XUMUYECKUX PEaKLIUt;
IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTHM OT MX KadeCTBEHHOI'O COCTaBa, BO3MOXXHOCTH
NPOTEKAHUS XUMUYECKUX MTPEBPAIICHUI B Pa3INYHBIX YCIOBUSX;
BBIUNCIISTH OTHOCUTENBbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BELIECTB, MACCOBYIO JIOJIF0O XUMUYECKOTO
JJIeMeHTa MO (GOopMylie COEIMHEHHs, MacCOBYIO JOJIIO BEIIEeCTBAa B PAaCTBOPE, MPOBOIUTH PACUYETHI IO
YPaBHEHUIO XUMUYECKOU PEaKIIIH;
OPUMEHSATh OCHOBHBIE OIEpallMd MBICIUTENLHON JIEeATENTbHOCTH — aHalu3 W CHUHTE3, CPaBHEHHE,
o0o011eHne, CHUCTEMaTH3alllio, KJIACCH(DHUKAINIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3eH — JUIA
U3YYEHHUs CBOICTB BEIIECTB M XHMHUYECKUX pEaKLUUH, €CTEeCTBEHHO-HAYYHbIE METOAbl IO3HAHUS —
HaOJr0IeHue, U3MEPEHNE, MOJICIUPOBAHUE, SKCIIEPUMEHT (peaslbHbI M MBICTICHHBIH );
ClIeIoBaTh IMpaBWJIaM IOJb30BAaHUS XUMHYECKON IMOCYIOoW M Jab0paTOpHBIM 00OPYAOBAHHUEM, a TaKXKe
npaBuiiaM oOpallleHusl ¢ BEUIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH IO BBITIOJHEHHIO J1a0OPAaTOPHBIX
XMMHUYECKHX OIBITOB IO TMOJYYEHHIO U COOMpPAHHMIO Ta3000pa3HbIX BEIIECTB (BOAOpOJA M KHCIOPOJA),
IPUTOTOBJICHUIO PACTBOPOB € OINPEEIEHHON MAacCOBOM J10JIeH pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U
IPOBOAMTH XUMUYECKUE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB LIEJIOYEH M KHUCIOT C MOMOIIbIO
WHIUKATOPOB (JTaKMyC, heHONPTaTCHH, METHIIOPAHK U JPYTHE).

K xonuy oOyueHust B 9 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPa)KaTb
c(hOpMHUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:
pacKpbIBaTh CMBICI OCHOBHBIX XHMHUECKUX TMOHSATHHA: XUMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHUOH, IPOCTOE BELIECTBO, CIOXKHOE BELIECTBO, BAJIEGHTHOCTD, AIEKTPOOTPHULIATEILHOCTD, CTEIIEHD



OKHCIICHHsI, XMMUYECKas peakiusi, XMMUYECKas CBA3b, TEIUIOBOH A(PQPEKT peakuu, MOJIb, MOJSPHBIN
00BEM, pacTBOp, DJIEKTPOJIUTHI, HENIEKTPOIUTHI, JIEKTPOJUTHUYECKAsT JUCCOLMALUSA, PEAKIIMH HOHHOIO
oOMeHa, KaTallu3aTop, XMMHUYECKOE PaBHOBECHE, OOpaTUMbIE M HEOOpAaTUMBIE PEaKIUH, OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIE PEAKLIUHU, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCICHHE U BOCCTAHOBJICHUE, AJITIOTPOIINS,
aM(OTEpHOCTh, XMMHUYECKasi CBSA3b (KOBAJICHTHAs, MOHHAS, METAIUTMUECKAs), KpUCTAIUTMYECKasi peréTka,
KOPpO3Usl METaJUIOB, CIUIABbI, CKOPOCTb XMMHMYECKON PEAKLUH, MPEICIBHO AONYCTHMas KOHLICHTPaLMs
ITIK Bewiectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKHUX ITOHATHHA U IPUMEHATDH 9TH IMOHATHUS IIPU ONIUCAHUU
BELICCTB U UX NPEBPAILLCHUN;

UCTIOJIb30BaTh XUMHUECKYI0O CUMBOJIMKY Uil COCTaBJICHHUS (POPMYJI BEIIECTB M YPAaBHEHHH XUMHYECKHX
peaKIuii;

ONPECIIATh BAJICHTHOCTb U CTENEHb OKUCICHHS XMMHYECKHX DJIEMEHTOB B COCIUHEHUSAX Pa3IM4YHOIO
COCTaBa, NPUHAAICIKHOCTh BEIIECTB K ONPENEIEHHOMY KIAcCy COCAMHEHHH 1o (opMynaM, BHI
XMMHUYECKOH CBSA3M (KOBaJIEHTHAsl, IOHHAs, METaJUIMYECKas) B HEOPraHMUYECKUX COEIMHEHUSX, 3aps]] HOHA
[0 XUMHUYECKON (opMylie, XapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHMYECKUX COEIWHEHUM, THUII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIca Ilepuonnueckoro 3akona [[. M. MenneneeBa U I€MOHCTPUPOBATH €r0 ITOHUMAaHUE:
ONMCHIBATh M XapaKTepu3oBaTh TabinuyHyro (opmy I[leprognueckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB:
pas3nyarh MOHATHUS «JIaBHas noxarpymna (A-rpynma)» u «mobounas noarpynna (b-rpynma)y», mansie u
0OJIbIIIE TEePUObl, COOTHOCHUTH OOO3HAYCHHS, KOTOPHIE HMEIOTCS B TMEPUOJUYECKOW Tabiuie, C
YHCJIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMUYECKHUX 3JEMEHTOB (COCTaB U 3apsan sjpa, odliee
YHCIIO AJIEKTPOHOB W PACTIPEICICHNE MX TI0 3JICKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B
WU3MEHEHUU CBOMCTB 2JIEMEHTOB U UX COCAMHEHMH B IIpEAeax MajblX IEPUOAOB U INIABHBIX MOATPYII C
Y4YETOM CTPOEHHS UX ATOMOB;

KJIacCU(UIUPOBATh XUMHUECKUE JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XMMUYECKHE peakuu (110 YUCIy
U COCTaBy YYaCTBYIOLIUMX B PEAKLUUH BELIECTB, MO TEIIOBOMY 3(deKTy, Mo H3MEHEHMIO CTerneHeil
OKHCJIEHUS XMMHUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMHMCHIBaTh) OOLIME M clenu(pUYecKre XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOMXHBIX
BELIECTB, MOATBEPXKAAsl ONMCAHNE MTPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX
XAMHYECKUX PEAKIIUN;

COCTaBIIATh YPABHEHUS JJIEKTPOJIMTUYECKOM JAUCCOLMALMM KHUCIOT, IIEJIOYEd M COJIEH, IOJIHBIE U
COKpAIllEHHBbIE YPAaBHEHHUS peakluii HOHHOro OOMEHa, YpaBHEHUS peakUui, MOJITBEPKIAIOIINX
CYILIIECTBOBaHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3INYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM IOCPENCTBOM  COCTaBIICHUS
9JIEKTPOHHOTO OajlaHca 3TUX PEaKIIHiA;

MPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOKHOCTH IPOTEKaHUs
XUMHUYECKHX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSX;

BBIUNCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELIECTB, MACCOBYIO JIOJIF0O XUMUYECKOTO
3JIeMeHTa 1Mo (GopMylie COEIUHEHHs, MAaCCOBYIO JOJIO BEIIECTBA B PacTBOpPE, MPOBOJIUTH PaCUETHI IO
YPaBHEHHIO XUMUYECKON PEAKIINY;

coOnroAaTh MpaBWiia MOJIb30BAHUSA XMUMHUYECKOH MOCynoM U 1a00paTOpHBIM 0OOpPYJOBaHHMEM, a TaKXKe
npaBuiia OOpalleHUs] C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLUHUSMHU IO BBIIOJHEHHUIO JIAOOPATOPHBIX
XMMHUYECKHX OIBITOB IO TMOJYYEHHIO U COOMpPAHUIO ra3000pa3HbIX BEIIECTB (aMMHAKa U YTIEKHCIOTO
rasa);

IPOBOAMTH DPEAKIMM, NOATBEP)KIAIONINE KAUECTBEHHBI COCTaB pa3JIMYHBIX BELIECTB: pacloO3HaBaTh
OTIBITHBIM ITYTEM XJIOPUI-, OPOMHI-, HOAUI-, KapOoHaT-, pocdar-, cuIuKaT-, cyabpaT-, THIPOKCUIA-UOHBI,
KaTHOHBl AaMMOHMSI M MOHBI H3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX
HEOPraHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIC OIICPAallMM MBICIUTEIBHOW JCATEIBHOCTH — AaHAlIUW3 M CHHTE3, CPaBHEHHE,
000011eHNe, CHUCTEMAaTU3allMI0, BBISIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBS3€Hl — A M3y4eHUs CBOMICTB
BEIIECTB U XMMUYECKUX PEaKLui, €CTECTBEHHO-HAYYHbIC METO/bI MO3HAHUS — HAOI0eHUEe, U3MEpEHHeE,
MOJIEIUPOBAHKE, IKCIIEPUMEHT (PEeaIbHbIN 1 MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ko €CTBO 4ac0
Jl:;-)l'l HaumeHoBaHue pa3/ie/ioB U TeM NPOTPAMMBbI B TEIECTE0 A KB 0 JaekTpoHHbIe (HU(pPOBHIE)
cero oHTpoJbHbIe IIpakTHYecKkue 0BpazoBaTEILHEIE PECYPChI
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUSI
11 XuMusi — BaKHas 00J1aCTh €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' PAKTUYECKOM EATEILHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
1.2 BemecTBa u XuMuyecKkue peakiuu 15 1 ﬁgg;?/(;rfee%as,(i()ﬁ/? £41837¢
Hroro no pazneny 20
Pa3znen 2. BaxxHelilne npeacTaBUuTe/ Il HEOPraHUYeCKUX BellleCTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcugax 6 ﬁggg?lﬁe;lsgorﬁﬂ £41837¢
2.2 Bonopoa.IlonsiTie 0 KMUCIIOTaX B COMAX 8 1 ﬁgggl;l/(r)geelcc;(])f)or{f/? £41837¢
2.3 Bona. PactBopsl. [ToHsiTHE 00 OCHOBaHMSIX 5 1 1 ﬁgggl;l/(r)geelcc;(])f)or{f/? £41837¢
N bubmuorexa [JOK
2.4 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COSTUHEHUMN 11 1 1 https://m.eds00.ru/7f41837¢
Hroro mo pazueny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1eMeHToB [[. U. MenaeneeBa. Ctpoenne aToM0B. XUMHYECKasl CBA3b.
OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIC PeaAKIIUA

31 | s onemetmon TL 1. Memmenceps, Crpoere 7 BuGmorera LIOK
AToMa T ‘ https://m.edsoo.ru/7f41837c¢
32 Xumuueckas cBsizb. OKHCIUTEIBHO- 8 1 bubmuorexa [JOK
BOCCTAHOBHTEJIbHBIE PEAKIINU https://m.edsoo.ru/7f41837c
Bbubaunoreka [IOK
Hroro no pasaeny 15 https://m.edsgf).ru/?f41837c
PeszepBHOE BpeMs 3 bubmmorexa [IOK
https://m.edsoo0.ru/7f41837¢c
OBLIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 5
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9 KJIACC

KoaunuyecTBO 4acoB

Ne HanmeHnoBanue pa3je/ioB 1 TeM IPOrpaMMbl JJ1eKTpOHHBIE (HU(pPOBbIE
n/n P Porp Bcero Kontposnn ?cl:q:z"m 06pa30[:3aTe.111>H(:1e cgle)cypcb)l
ble paboThI
padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpenue u yriryOieHne 3HaHU OCHOBHBIX Pa3/ieioB Kypca 8 5 1 bubmmoreka [IOK
KJacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX PEAKIIU 4 bubamorexa LIOK
https://m.edsoo.ru/7f41a636
13 DneKTponuTHYECcKas Auccounanusi. XMMUYECKUEe PEeakluy B 8 1 1 bubnnoreka [JOK
pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUS
21 OO0mmas xapakTeprucTHKa XUMUIeCKUX 1eMeHTOB VI A-Tpyrimebl. 4 1 bubnuorexa [JOK
' [asioreHsl https://m.edsoo.ru/7f41a636
29 OO01mmas xapakTeprucTHKa XUMUIECKHIX IeMeHTOB VIA-rpymmbl. 6 bubnuorexa [JOK
' Cepa u €€ coeTuHeHUS https://m.edsoo.ru/7f41a636
23 OO01as xapakTepruCcTUKa XUMUYECKUX JIEMEHTOB V A-TpYIIIBL. 7 1 bubnnoreka [JOK
' A3oT, dhochop u ux coenuHEHHS https://m.edsoo.ru/7f41a636
24 OO6mr1ast xapakTeprucTUKa XUMUUECKHUX 371eMeHTOB |V A-Tpynmsl. 8 1 2 bubnuotexa [JOK
VYTaeposl ¥ KpeMHHA U UX COSTUHEHHUSI https://m.edso0.ru/7f41a636
Hroro no paszneny 25
Pa3nen 3. MeTa/uibl U HX COeIMHEHUSA
. Bubmorexa [JOK
3.1 Obnme cBoficTBa METAILIOR 4 https://m.eds;f).ru/7f41a636
3.2 Baxueiimye METaUTBI U UX COSTUHEHUS 16 1 2 Egggj;ﬁiig?ﬁn 412636
Hroro no pazaeny 20
Paznen 4. Xumus 1 OKpyzKamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KM3HU YEJIOBEKA 3 BHGH_HOTeKa OK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpems 3 EHGH_HOTeKa HOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N rema ypoka Koanecrso 1acos Jara DJIeKTPOHHbIE HH(PPOBLIE
n/n Bcero Konrpoasnbie IlpakTnueckue wiydenus o0pasoBaTejbHbIe
padoThI padoTbI pecypcbl
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 bubnunorexa LIOK
yemoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTe 0 METOAAX MO3HAHMS B XUMHH 1 bubmaorexa IIOK
https://m.edsoo.ru/ff0d227e
o
) |pomm o e L o | B LOK
https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM
4 Yuctele BemecTBa U cMecd. CIocoObl 1 bu6nunorexa LIOK
pasjieseHus cMecei https://m.edsoo.ru/ff0d26ca
5 | cucoct (na mprcpe omorsn maspenHoF . bummorera LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnunoreka LIOK
6 ATOMEL H MOTIEKYTb1 1 https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHE DJIEMEHTHI. 3HaKN (CUMBOJIBI) 1 bu6nmorexa LIOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIECTBA 1 Bubmorexa OK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2d50
10| Xommoraconan Ghopmgne. Bancmoqrs aronos ) BuGiotera LIOK
’ https://m.edsoo.ru/ff0d2eae
XUMHYECKHX DJICMEHTOB
11 OtHocuUTeNbHAs aTOMHAs Macca. 1 bubmuoreka [{OK
OTHOCHUTEbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 1071 XMUMAYECKOT0 dJIeMEHTa B 1 but6mmorekxa [IOK
COCTMHCHUH https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BemecTBa. Moss. Mossipaast Mmacca 1 bubmorexa LJOK

https://m.edsoo.ru/ff0d5230
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dusnyeckne U XUMHUIECCKHUE SIBIICHHS.

but6mmoreka [IOK

14 XuMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycinoBus NPOTEKAHUS XUMUYECKUX Bu6muoteka [JOK
peaKiuii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bub6nmoreka [IOK
XUMHYECKUE YpaBHCHUS https://m.edsoo.ru/ff0d3b88
17 BrrunciaeHus Kolm4yecTBa, MacChl BEIIECTBA O bu6nunorexa LIOK
YPaBHEHHSIM XMMHUYECKHX PEaKIHit https://m.edsoo.ru/ff0d5708
K npUKaIUsl XUMAYECKUX PEeaKIUi
18 (CJ(IiC,I[(;/IHq;HI/IE}lIHpaBJIOKGHGI:;}I 3a15§12111;m;1 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIOMOHOCOB — y4€HBIN-IHIUKIIOIEANCT. Bbu6mmoteka [JOK
O00011IeHE U cUCcTEMAaTU3aM 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTponbnas pabora Nel mo teme «Beniectsa u bubnnoreka [JOK
XMUMHUYECKHE PEaKIHM» https://m.edsoo.ru/ff0d4290
2 Knenopon— anewent  npocroe nemeerso Bubmioera LIOK
' https://m.edsoo.ru/ff0d448e
O30H
22 xncnopom (peasim oxcronn, roperi) BuGaorera LIOK
’ : https://m.edsoo.ru/ff0d4614
ITonsarue 00 okcumax
25 aboparopim n mpovmmenmoon Bubmorera LIOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
24 nommmue o repwoxICCKOM ypasHEnI 2150 Bu6aorexa LIOK
’ https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKHUX PEAKIIMIX
o5 TommBo (He(Th, yroib U MeTaH). 3arpsi3HeHHe bubmuoreka [IOK
BO3J1yXa, CIIOCOOBI €ro Mpe0TBPAICHHS https://m.edsoo.ru/ff0d4c4a
% lonymenme n cobupane xmctopora BuGmorera LIOK
N ’ https://m.edsoo.ru/ff0d4ae2
U3Y4YE€HHE €r0 CBOMCTBY
27 Bonopon — a5ieMeHT 1 MpocToe BEIECTBO. bu6muoreka [JOK

Haxoxnenue B mpupone

https://m.edsoo.ru/ff0d4dd0
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dusnueckre U XUMUYECKHE CBOMCTBA

but6mmoreka [IOK

28 Bosopoaa. [IpuMeHeHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COJIAX bubsmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTydeHus: BOJOPOa B Taboparopuu bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
31 gl%ilfnzfliiafl E?)g;TiuJ{\erA‘ BIZ)O sel(\)dea H3y4YeHHUe bubmorexa LIOK
T P AOPOAd, HSyH https://m.edsoo.ru/ff0d4f42
€ro CBOWCTBY»
. N bu6nmorexa [IOK
32 Mosipablii 00bEM ra3oB. 3aK0H ABOTaIpoO hitps://m.edsoo.ru/ff0d542e
33 rasano ero msectiowy Komtacersy pencorsa BuSmioresa I1OK
- Y Y Bet https://m.edsoo.ru/ff0d55a0
WK 00bEMY
o | P oo a1y B LOK
peart o https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
35 duznyeckne U XUMHUYECKHUE CBOICTBA BOJIbI bubmmorexa HOK
A https://m.edsoo.ru/ff0d587a
. bubnuoreka [{OK
36 CocraB ocHoBanwii. [ToHsiTHE 00 MHAMKATOpPAX https://m.edsoo.ru/f0d59e2
37 nenscomienmoe pactaop. Macoona 1o Bubmorera LIOK
o P PPl A https://m.edsoo.ru/ff0d5b40
BEIIIECTBa B paCTBOpE
3B dipurotonsene pacrsopos ¢ onpetcatioi Bubmorera LIOK
PUToT! e P P! pe https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIei paCTBOPEHHOTO BEIIECTBAY
39 Konrtponsnas padora Ne2 o teme «Kucnopo. bubmuoreka [IOK
Bomopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIpl: coCcTaB, KiIacCupUKaIus, but6mmorekxa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
a1 ITonyyenue U XMMHUYECKUE CBOMCTBA bubmuoteka [IOK
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHuUs: COCTaB, KJIacCU(DUKAIIHS, bu6nunorexa LIOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKHE CBOMCTBA OCHOBAaHUM bubmorexa [IOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukaus, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMUYECKHE CBOMCTBA KUCIIOT bubmorexa LOK
https://m.edsoo.ru/ffOdfee2
16 Comnu (cpeaHue): HOMEHKIATypa, CIIOCOOBI bubmuorexa [IOK
MOJIYYCHHUSI, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIC KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsA3b MEXy Kilaccamu bu6nmorexa LIOK
HEOPraHUYeCKUX COCIUHCHUI https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATHU3AaIIU 3HAHUI Bubmzorexa HOK
https://m.edsoo.ru/00ad9cb?2
KonTponbnas padota Ne3 mo teme "OCHOBHbIE bubnnoreka [JOK
50 o .
KJIACChl HEOPTaHMUYECKUX COCAMHCHHI https://m.edsoo.ru/00ad9ela
e e Bumorera LOK
’ https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
52 cnerewa ximmacon sreventon L 11 BuGmmorexa I1OK
T https://m.edsoo.ru/00ada52c
Menneneesa
53  Ilepuoasbl, rpymiibl, HOATPYIIIBI bubmmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIZIED. bubnuotexa [JOK
N3otomnsl https://m.edsoo.ru/00ada342
B o LOK
T https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTeprucTuKka XMMHUYECKOT0 3JIEMEHTa 110 bu6muoreka [IOK

ero nosioxkenuto B [lepuoanueckoii cucreme /.

https://m.edsoo.ru/00ada824
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H. Menneneena

3nauenue [leprnonnyeckoro 3akoHa s

o7 PasBHTHS HAyKH H TIPAKTHKY. . . Mennenees 1 Egggﬁ;;é;iiﬂﬁlo()a da96e
— Y4EHBIH, IEeJIaror U Ipa)<TaHuH
58 DJIEKTPOOTPULIATEIILHOCTh aTOMOB XMMUYECKUX 1 bubmuorexa [IOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 HMoHHas XumMudeckas CBSI3b 1 hitps://m.e dS(I)_E).ru /00adac34
60  KoBanenTHas mossipHas XMUMHUYECKasi CBSI3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOJIsIpHAsS XMMUYECKask CBSI3b 1 bubmorexa [OK
https://m.edsoo.ru/00adaab9
bubnuorexa [IOK
62 | Crenern oxncrenms 1 https://m.edscﬁ).ru/OOadae28
63  OKHCIUTENBHO-BOCCTaHOBHUTEIBHBIC PEAKIINN 1 bubmorexa HOK
https://m.edso00.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBHUTEIN 1 Egggf;;:?e%asilor{f/wa db076
65 Kontponsnas padora Ne4 o teme «Ctpoenue 1 bu6mmoteka [JOK
atomMa. XMMHYECKas CBI3b) https://m.eds00.ru/00adb486
66 PezepHblit ypok. O60011eHNE U 1 bubmuoreka [IOK
cUcTeMaTU3alus 3HaHWI https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eH1E 1 1 bubmmnoreka HOK
CHCTEMATH3allAs 3HAHWI https://m.edsoo.ru/00ad9ch?2
68 PezepHblit ypok. O600111eHNE U 1 bubmuoreka [IOK
cUcTeMaTU3alus 3HaHWI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

Ne KonuyecTBo yacos DJIeKTpOHHbIe HU(POBbIE
Tema ypoxka ara
n/n Bcero Konrpoasn IIpakrunyeckue W3ydeHHs o0pa3oBaTejbHbIe
ble padoTbl  padoThI pecypcbl
1 Ilepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 bu6mmoreka [IOK
xumuaeckux 3memenToB [I. . Mennencesa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 1 bubnmoreka [JOK
XUMHYECKHX 3JICMEHTOB IEPBBIX TPEX MMEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX 1 bubnmoreka [JOK
BEIICCTB https://m.edsoo.ru/00adb7e2
Buibl XuMu4eckoii CBSI3U M TUIIBI KPUCTATITUYECKUX bubnnoreka [JOK
4 N 1 )
pemérok https://m.edsoo.ru/00adbact
KonTponbnas padora Nel no teme «IloBTopenue u
5 yriayOieHne 3HaHU OCHOBHBIX Pa3/iesioB Kypca 8 1 1
KJ1acca
Kiaccupukanust XMMUYECKUX PEAKIIHHA 110 bubnuorexa [JOK
6 1 .
pa3IMYHBIM [IPH3HAKAM https://m.edsoo.ru/00adbch0
7 [ToHsiTHE O CKOPOCTH XMMHUYECKON PEeaKIIHH. 1 bubnnoreka [JOK
[ToHsATHE O TOMOTEHHBIX U TETEPOrCHHBIX PEAKIHIX https://m.edsoo.ru/00adbe9a
[TonsiTHE O XUMHUYECKOM paBHOBECHH. DaKTOPHI
8 BITUSIONINE HA CKOPOCTh )I()HMHHGCKOfI eax 1/11?/1 1; 1 bubmorexa [IOK
= P peartt https://m.edso0.ru/00adc28¢
MOJIO’KEHNE XUMHUUYECKOTO PaBHOBECHS
9 OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1 bubmorexa HOK
peaKtl https://m.edsoo.ru/00adcade
10 Teopus 2NEKTPOIUTHYECKON JUCCOLMALIIH. 1 bubnnoreka [JOK
CunbHbIe U craOble 3JIEKTPOIIUTHI https://m.edso0.ru/00adcd68
11 HMounrie ypaBHEHUS peakIui 1 brbmiorexa [JOK
P P https://m.eds00.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT 1 OCHOBAaHUI B
12 CBETE MPEACTABICHUIN 00 dNEKTPOTUTHUECKOM 1 bubmorexa HOK
bel P https://m.eds00.ru/00add5d8
JTUCCOITAAITIT
XUMHUYECKUE CBOWCTBA COJIEN B CBETE
. . bubmuorexa [JOK
13 MIPEACTABICHUH 00 AIEKTPOTUTHIECKON 1

JUcCColanu

https://m.edso0.ru/00add8b2
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bu6mmoreka [IOK

14 Homsrie o ruzponHse coeit https://m.edsoo.ru/00add9d4
. bubmuoreka [JOK
15 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI https://m.eds0o.ru/00addd12
16 [Ipaktrueckas padora Ne 1. «Pemienue bubmuorexa [JOK
IKCIIEPUMEHTAILHBIX 33134 https://m.edsoo.ru/00addbfa
KonTponbHas ta No2 o Tem
17 «gnellzggonznfjeiiai]chcgulfauim. XuMuyeckue bubmorexa LHOK
https://m.edsoo.ru/00addecO
peaKIuu B PaCTBOPAX»
18 OO0m1as XxapaKTepruCTHUKa rajJJoreHOB. XUMUYECKHE bubmuorexa [JOK
CBOMCTBa Ha IIPUMEpE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogoposa. CossiHas KUCI0Ta, XMMUUYECKHE bubnnorexa [HOK
CBOMCTBA, MMOJy4YEeHUE, IPUMEHEHHE https://m.edsoo.ru/00ade104
20 [IpakTuueckas pad6ora Ne 2 o teme «[lomyuenue bubnnoreka [JOK
COJISTHOM KUCIIOTBI, H3ydeHHE e€ CBOHCTBY https://m.edsoo.ru/00ade348
21 Brruncnenus no ypaBHEHUSIM XUMHYECKUX bubnnorexa [HJOK
peaKInii, €CJIM OJMH M3 PEarcHTOB JaH B H30BITKE https://m.edso0.ru/00ade488
bubmuorexa [JOK
22 OO0mmas xapakTepucTuka 31eMeHTOB V IA-rpytis hitps://m.edsoo.ru/00ade64a
| o o, B B 10K
> ) https://m.edso0.ru/00ade64a
CBOICTBa cepbl
24 CepoBoaopoi, cTpoeHue, Gpu3ndecKue u bubnmnoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KHCIOTa, (PU3NYECKUE U bubnnoreka [JOK
25 N .
XMMHYECKHE CBOMCTBA, TPUMEHEHHUE https://m.edsoo.ru/00adea28
XVMUYECKUE pPeakiluy, JIexKallue B OCHOBE
MIPOMBINIJIEHHOTO CII0C00a MOJIy4eHUs CepHOM bubnnoreka [JOK
26 . .
KHUCTIOTHI. XUMHUYECKOE 3arpsi3HEHUE OKPYKaIOIIei https://m.edsoo.ru/00adec8a
CpeJIbI COCTMHEHUSIMU CEPhI
27 Brrunciienne MaccoBoil 1071 BBIXOJA TPOIAYKTA bu6mmorexa [IOK
peakuuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapakTepuCTUKa JIEMEHTOB V A-TpyIIbl. bubnuotexa [JOK

A30T, pactipocTpaHeHue B IpUpoie, pU3nuecKue u

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



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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

XUMHUYECKHUE CBOMCTBA

29 AMMmuak, ero (pU3nYecKue 1 XUMUIECKHUEe CBONCTBA, bu6mmoreka [IOK
HOJTy4eHHE ¥ IPUMCHEHHE https://m.edsoo.ru/00adf004
30 [TpakTuyeckas padora Ne 3 o teme «llomydenue bubmumoreka [IOK
aMMHaKa, H3y4CHHE €ro CBONCTBY https://m.edsoo.ru/00adf180
31 A3o0THas KUCI0Ta, €€ GU3NIECKHUE U XUMUYCCKHE bubmuorexa [JOK
CcBOIicTBa https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B
KayeCTBE MUHEPAJIbHBIX y100peHuil. XUMHUeCKoe bubmumoreka [IOK
32 . .
3arpsA3HEHUE OKPYKAIOIICH CPeIbl COSAMHEHUSMHU https://m.edsoo.ru/00adf518
a3oTa
33 S;ICE:(J:I@())(T)E. g;;:ﬁe%f;;b Slp)?ngxd\;)qic%zce(%:(;%l;liim bubmorexa HOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTyYeHUE
| Poromomme e moneme B 10K
DATLERTX yAOLD AP https://m.edsoo.ru/00adfc20
PUPOTHON cpepl hocharamu
35 Yraepon, pacripocTpaHEHHE B IPUPOJIE, bubnuorexa [JOK
bu3nUecKrue ¥ XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
OI(CE/IL[BI yriaepoja, ux pusndyeckue U XuMHIECKHe Bubmorexa [OK
36 CBOMCTBA. DKOJIOTHYECKHUE MMPOOIIEMBI, CBI3aHHBIC C )
https://m.edsoo.ru/00adfebe
okcuzaom yriepoaa (1V)
37 VYroabpHas KucioTa u €€ coiu bubmorexa HOK
https://m.edso0.ru/00ae006¢
3B yioeraionoro rasa, Kaveorseman peaiun e Bubmorera LIOK
> wo peartt https://m.eds00.ru/00ae027e
KapOOHAaT-MOH
[TepBoHauanbHbBIE MOHATHS 00 OPraHUYECKUX bubnmnoreka [JOK
39 )
BEIIECTBAX KaK O COSJMHECHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coennuenus bubmmorexa [TOK
P g https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue } BuGmmotexa LIOK
41 JKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxHenmme

HEMCTAJIJIBI U UX COCOUHCHU

https://m.edsoo.ru/00ae0bf2
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Kontponbnas padora Ne3 no teme «Baknenme

bu6mmoreka [IOK

42 HEMETAUIBl U MX COCTUHCHHS https://m.edsoo.ru/00ae0el8
OO0m1as XxapakTepucTUKa XUMHUUYECKUX 3JIEMEHTOB —
MeTauIoB. MeTainuecKkas CBsI3b U MeTaJlJIndecKas bu6mmoreka [IOK
43 . . .
KpHCTaJUIN4ecKas pemérka. Puzndeckue CBOMCTBA https://m.edsoo.ru/00ae103e
METaJIOB
44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmoreka [IOK
DJIEKTPOXUMHUECKHUI Psiji HAPSKCHUN METaJJIOB https://m.edsoo.ru/00ae1156
OO6mue criocoOb! mony4deHus: MeTauioB. CIIIaBslI.
Brrunciienus no ypaBHEHUSIM XUMUYECKHUX bubmuorexa [JOK
45 . .
PEaKIHii, €CIIH OJMH U3 PEareHTOB COACPIKHUT https://m.edso0.ru/00ae1156
puMecH
46 [TonsiTHE O KOPPO3UU METAIIOB bubmmorexa LHOK
https://m.edso00.ru/00ae1278
bubmuorexa [JOK
47 [Hesmowmere metans! https://m.edsoo.ru/00ael14b2
48 OKcubl U THAPOKCUIBI HATPUS U KAJTHS bubmorexa LHOK
https://m.edsoo.ru/00ae14b2
49 IIenmouno3eMenbHBIC METAIUIBI — KAIBIUM U MarHui Eubmiorexa [JOK
https://m.edso0.ru/00ae15e8
50 Baxnelnme coenMHEHN KaJIbIIUI bubmorexa [JOK
https://m.edsoo.ru/00ael15e8
51 O00011eHNe U CUCTEMAaTU3AINS 3HAHUH
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS bubmorexa HOK
https://m.edso00.ru/00ae1886
[IpakTuyeckas padora Ne 6 o teme "JKéctkocTh bubnuoreka [IOK
53 N )
BOJIb M METOJIbI €€ yCTpaHeHuUs" https://m.edsoo.ru/00aelae8
. bubnuorexa [JOK
>4 ATIOMHHHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOMCTBA OKCHIa U THUIPOKCHIA bubmorexa HOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edso00.ru/00ae1d86
57 Oxkcuapl, THApOoKCU bl 1 conn kenesa (1) u xenesa bubnuotexa [JOK
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(1)

https://m.edso0.ru/00ae35e6

58 O0001eHre U cUCcTEMaTU3AIINS 3HAHUI 1
59 gciiii)ﬁﬁiﬁiﬁnifﬁiizﬁaz rll)cf T:;ZI f(Ban(HeﬁmHe 1 Eubmorexa IIOK
https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COEJIMHEHUS»
Boruncnenus no ypaBHEHUSIM XUMHYECKUX
60 peakuuid, eclii OJIMH U3 PEarcHTOB JaH B U30BITKE 1 bubnmoreka [JOK
WIN COJCPKHUT IPUMECH. BhIUucIeHus: MaccoBOit https://m.edso0o.ru/00ae1750
JIOJIA BBIX0J1a MPOJIYKTA PEaKIIUU
61 O00011eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
62 KonTponbnas pabora Ne4 o teme «BaxHeiimme 1
METaJUIbl U UX COCTUHEHUS)
63 BeniectBa 1 maTepuainbl B IOBCEAHEBHOW KU3HU 1 bu6mmoreka [IOK
4eIoBeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl 1 bubmorexa [IOK
https://m.edso00.ru/00ae4270
65 Ponp XxuMuM B pemieHnn SKOJOTHYECKHUX TTPOOIeM 1 bubmorexa LHOK
https://m.edso0.ru/00ae4270
66 PesepBHblil ypok. O600111€HNE U CCTEMAaTU3ALIU 1 bubnnorexa [HOK
3HaHHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O000111I€HNE U CUCTEMaTH3aIHA 1 bubnuoreka [IOK
3HAHUHI https://m.edso0.ru/00adb33c
68 PesepBHblil ypok. O600111€HNE U CUCTEMATH3ALIHS 1 bubnnoreka [JOK
3HaHHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA3OBATEJBHOI'O MIPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI AJ151 YYHEHUKA

» Xumus, 8§ kiacc/ I'abpuemnsa O.C., Octpoymos N.I'., Cnagkos C.A., AKIHOHEPHOE OOIIECTBO
«UznatensctBo «lIpocBenienue»

» Xumus, 9 kiacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKIIHOHEpHOE 0OIIECTBO
«UznatensctBo «lIpocBenienuey

METOAUYECKHUE MATEPHUAJIbBI J1JIs1 YUUTEJIA
Metoanueckoe nmocobue muann Y MK «Xumus. 8—9 kmacce» O. C. ['abpuensna.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
but6mmoreka [IOK
Poccuiickas anexkTpoHHas mKoia






