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INOACHUTEJ/IBHASA 3ATINCKA

[Tporpamma Mo XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHUI K pe3ynbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM MNpPOTrpaMMbl OCHOBHOTO
obmiero obOpasoBanus, npenctaBieHHbIX B @I'OC OOO, a Takxke Ha OCHOBE (enepanbHOU
pabodyeii mporpaMMbl BOCIUTAaHHUA M C YYETOM KOHIICTIMHM MPENoAaBaHUs y4yeOHOro mpenmera
«Xumus» B 00pazoBarenbHbIX opranuzanusax Poccuiickoit denepanuu.

[IporpaMmMa 1o XuMHUHM Ja€T MPEACTABICHHE O IIeNsAX, oO0meld cTparerun OOydeHWs,
BOCIIUTAHUS M Pa3BUTHA OOYYAIONIMXCS CPENCTBAMHU Y4eOHOTo MpPEAMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEAMETHOE COZEpPIKAHUE, MPEAYyCMAaTpUBAET PACIPENEICHUE €ro Mo Kjaccam U
CTPYKTYpUpPOBAHUE 110 pa3jieiaM U TeMaM IPOrpaMMbl IO XUMHUU, ONPEAEIIAET KOJINYECTBEHHbIE U
Kaue€CTBEHHBIE XapaKTEPUCTUKU COJAEPKAHUS, PEKOMEHIYEMYIO IOCIIEAO0BATEIILHOCTh H3YyUEHUs
XUMHU C Y49ETOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBs3€l, JIOTUKM Y4eOHOro Imporecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJarOIUXCs, ONpeeNIieT BO3MOXKHOCTH MPEAMETa I pealn3auu
TpeOOBaHUI K pe3ylbTaraM OCBOCHHMS OCHOBHON 00pa30BaTelbHON MpOTpaMMbl Ha YpPOBHE
OCHOBHOTO 001Iero oOpa3oBaHMs, a TakKe TpeOOBaHWI K pe3yibraraM OOydeHUs XMMHUHU Ha
YPOBHE II€JIel M3y4eHUsl IpeIMeTa U OCHOBHBIX BHUJOB Y4€OHO-TIO3HABAaTEIbHOW JESTEIBHOCTH
00y4aroIerocs Mo OCBOCHUIO y4eOHOTO COlepKaHMsL.

3HaHUE XUMHUH CIY)XHT OCHOBOH i1 ()OPMHPOBAHUS MHUPOBO33PEHUST 00YJaOIIETr0Cs, ero
IPEJICTaBICHUNA O MaTepUAIbHOM E€IUHCTBE MHpA, BAXXKHYIO POJb UTPAIOT (GOpMHUpPYyEMblE XUMHEN
IPEJICTABICHUS O B3aUMOIIPEBPALECHUSAX 3HEPTUU U 00 3BOJIOIMH BEIIECTB B IPUPOJIE, O MYTSIX
pemieHus IO0ANbHBIX MPOOJIEM  YCTOMYMBOIO pa3BUTHUSI  YEJIOBEUYECTBA —  ChIPHEBOMH,
HHEPreTUYECKON, MUIIEBOM U 3KOJIOTUYECKON OE€3011aCHOCTH, POOJIEM 3IPaBOOXPAHEHUS.

N3yuenne xumun:

CHOCOOCTBYET peann3alnuy BO3MOKHOCTEH I caMOpa3BUTHS U (POPMHUPOBAHUS KYIBTYPHI
JMYHOCTH, €€ o011el U QyHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCHT BKJIAJ B ()OPMHPOBAHWE MBINUICHUS U TBOPYECKUX CIIOCOOHOCTEH OOydarommxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEIbHOW  y4yeOHOW  JESATETBbHOCTH,  OKCIHEPUMEHTAJIbHBIX U
UCCIICIOBATEIbCKAX ~ YMEHUH, HEOOXOOMMBIX Kak B TIOBCEAHEBHOW JKM3HM, TaKk MU B
poQeCcCuOHATBHON IeATETbHOCTH;

3HAKOMUT CO CIeUU (KON HAyYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBBI LIEJIOCTHOTO B3IVISAA
Ha E€IMHCTBO TPUPOABI U 4YEJOBEKa, SBISETCS OTBETCTBEHHBIM JTanoM B (HOPMUPOBAHUU
€CTECTBEHHO-HAayYHON I'PaMOTHOCTH O0Y4aroIINXCs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TIpUPOAE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B DJKOJOTMYECKoe oOpa3oBaHUE
00y4aroIIMXCsl.

JlanHble HampaBieHHUs B OOyYeHHMM XUMHUU OOECIEUMBAIOTCS CIEUU(PUKON COAepKaHUS
y4eOHOro MpeaMeTa, KOTOPBIH SIBISETCS MeJarornyecky aJanTHPOBAHHBIM OTpakeHHuEM 0a30BOM
HayKU XMMHU Ha ONPEIEIEHHOM dTare €€ pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOIO OOIIEro o0Opa3oBaHHsS OPHUEHTHPOBAH Ha OCBOECHHE
00y4aroUIMMKCS. CUCTEMbI MEPBOHAYAIBHBIX MOHITHH XUMHH, OCHOB HEOPraHWYECKONW XMMHH U
HEKOTOPBIX OTAENbHBIX 3HAaUNMBbIX MTOHITUH OpraHMYeCKON XUMUU.

CrpykTypa coiepkaHusi IpOrpaMMbl 10 XMMHU C(OPMHUPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxona k e€ m3ydyeHuro. ConepikaHue CKIIAIbIBAa€TCd M3 CHCTEMbI MOHITHH O XMMHUYECKOM
AJIEMEHTE M BELIECTBE M CHCTEMbI MOHATUH O XuMHueckod peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpHO OpPraHM30BaHbl IO MPUHLUIY IOCJIEI0BaTE€IbHOIO Pa3BUTUS 3HAHUNW Ha OCHOBE
TEOPETUUECKUX MPEICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuognueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4YEHHS O CTPOEHUH aTOMa U XUMUYECKOU CBS3H;

— IpeCTaBlIeHU 00 3MEKTPOIUTUYECKON JUCCOLMAIMH BEIIECTB B paCTBOpax.



Teoperndyeckne 3HaHUA pPAcCMaTpUBAIOTCSI HA OCHOBE SMIIMPUYECKH MONYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCSA IOCIEIOBATEIBLHO OT OJHOTO YPOBHSA K JIPYrOMY, BBITOJHSS
(GYHKIIMN OOBSCHEHHS W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXKHOCTEH NPAaKTHUYECKOTO
IPUMEHEHHUS U NIOJTYUYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMmbl IO XUMHH CIHOCOOCTBYeT (OPMHUPOBAHUIO TMPEACTABICHUS O
XUMHYECKOM COCTABIISIONIEH HAyYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU NPUPOABI, IEHHOCTHOTO
OTHOIIECHUS K Hay4yHOMY 3HAaHHUIO M METOJaM IIO3HaHWs B Hayke. V3ydyeHne XUMHM MPOUCXOAUT C
NPUBJICYCHUEM 3HAHUN U3 paHee N3YUYeHHBIX yueOHbIX peaMeToB: «OkpyKaromuid Mupy, «bruomorus.
5—7 knacce» U «Dusuka. 7 Kiace.

[lpr M3y4eHWU XUMHUH TPOUCXOIUT (POpPMUpOBaHHME 3HAHHMIA OCHOB XMMHUYECKOM HAyKH Kak
001acTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUUYECKON AEATEIbHOCTH YEJIOBEKAa U KaK OJHOIO M3
KOMIIOHEHTOB MHUPOBOW KYJBTYpHI. 3agaya y4yeOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAHUN — BaKHEHIHMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETUUYCCKUX TMOJOKCHHUM,
JOCTYIHBIX 0000IIEHUII MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HayKH, B MPHOOIIEHUH K HAyYHBIM
METOJ/IaM TIO3HaHUs MPU U3YyYCHUU BEIIECTB U XMMUYECKHX PEaKIUl, B (POPMUPOBAHUHN M PA3BUTHH
NO3HABATENbHBIX YMEHUI U UX IPUMEHEHNUHU B Y4eOHO-TI03HABATENFHON M yUeOHO-HCCIIEeI0BATEIbCKOM
JeSITeTbHOCTH, OCBOSHUH MTPABHJI 0€30IacHOT0 00PAIeHNUs C BEUIECTBAMU B IIOBCETHEBHON JKU3HU.

[Ipy u3yyeHMM XMMHHM Ha YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMsI Ba)KHOE 3HAUYEHHE
IPUOOPETH TaKUE LU, KaK:

— (opmupoBaHre WHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY IPHUHITHIO PEIICHUH, CIIOCOOHOHN aganTHpoBaTbCsi K OBICTPO
MEHSIOLIUMCS YCIIOBUSM KU3HU;

— HampaBJIEHHOCTh OOydYeHHs Ha CHUCTEeMaTHYecKoe NpUOOIIeHHe OOydarommxcs K
CaMOCTOSITENIbHOW TO3HABATENLHON ACATEIBHOCTH, HAyYHBIM METOJaM IO3HAHHS, (HOPMHUPYIOUIIM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieueHHe YCIOBHM, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaAIOMIMMHUCS  OIBITa
pa3HoOOpa3HOW JeATeNbHOCTH, IO3HAHMSI M CaMOIIO3HAHUS, KIIOUYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMITETEHI[1I1), UMEIOLINX YHUBEPCAIbHOE 3HAYCHUE JJIs PA3IMUHBIX BUJOB JESATEIbHOCTH;

— ¢opmupoBaHue o0MIeH PYHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSACHATHP U OLEHUBATh SIBICHUS OKPY)KAIOILIEr0 MHUpA, HUCIHOJIb3ysd 3HAHUS U OIBbIT,
MOJTyYEHHbIE MTPU U3yYEHUU XUMUHU, IPUMEHSTh UX MIPU PELICHUH NPOOIeM B IOBCEJHEBHOM KU3HU U
TPYIOBOH JESATENBHOCTH;

— (opMupoBaHre y OOyYaroIIMXCsl TYMaHMCTUYECKUX OTHOIIECHHN, MOHMMAaHUS LIEHHOCTH
XUMUYECKUX 3HAHUHU 711 BEIPAOOTKU SKOJIOTHYECKHU 11€51eCO00pa3HOTO MOBEECHUS B OBITY M TPYIOBOM
JESITEIbHOCTH B LIEJISIX COXPAHEHMsI CBOETO 3710POBbs U OKPYKAIOIIEelH MPUPOIHOM Cpeibl;

— pa3BUTHE MOTHUBAIMHM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA
OCHOBE YCBOEHUS O0IlEYETOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduiisd U
HaNpaBJIEHHOCTHU JaJIbHEHIIEr0 00yueHusl.

OOmiee 4McIO YacoB, OTBEAEHHBIX JJIS M3y4EHUS XMMHUHM Ha YPOBHE OCHOBHOIO OOIIETo
oOpasoBanusi, coctapinseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kitacce — 68 yacoB
(2 yaca B HeziemIO).

B pamkxax peamuzaumm npeamera «XuMus» B 8-9  Kiaccax  OCYILIECTBISIETCS
npodopueHTalnoHHast paboTa B YpPOUHOH A€ATEIbHOCTH.



COLEP/KAHUE OBYUYEHMUSA

8 KVIACC

IlepBoHayanbHBbIe XHMHYECKHE IIOHATHSA

[Ipenmer xumuun. Ponb XMMUM B )KU3HU Y€lIOBEKa. XMMUS B CUCTEME HayK. Tella U BEIIeCTBA.
®uznyeckue CBOICTBA BEIIECTB. ATperarHoe cocTosiHue BemiecT. [loHsaTHe 0 METOax MO3HAHUS B
xumud. Yucreie BemecTBa u cmec. CriocoObl pasesieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUe 31eMeHTbl. CUMBOJIBI XUMUUYECKUX 3J1eMEHTOB. [IpocThie u
CJIO)KHBIE BEIleCTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumnueckasi ¢popmyna. BaJeHTHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHocuTenbHas aromHass Macca. OTHOcUTENbHAas MOJEKYIsSIpHas Macca.
MaccoBast 105151 XMMHUYECKOTO JIEMEHTA B COCTUHEHUH.

KomnuectBo BemecrBa. Mosbs. MomsipHas Macca. B3auMOCBs3b KOJIMYECTBA, MAacChl U 4UCia
CTPYKTYPHBIX €IUHHUI] BelecTBa. PacuéTsl mo ¢popmynamMm XMMHUYECKUX COCTUHEHUH.

®usznyeckue MU XHUMUYECKUE SBJIECHUSA. XHUMHUYECKas peakuus M €€ IpPU3HAKU. 3aKOH
COXpaHEHHsI Macchl BEIIECTB. XHUMHUYecKHe ypaBHeHHs. Krmaccudukamus XUMHUYECKHX peakuui
(coenmuHeHMs, Pa3OKEHUS, 3aMELICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCY/OM, MpaBuwiaMu paboThl B j1ab0OpaTopuu U NpUEMAMU
oOpaieHust ¢ JIaOpaTOpHBIM O0OpYIOBAaHUEM, W3YYCHHE U OINUCaHWE (U3HYECKUX CBOWCTB
00pa310B HEOPraHUYECKUX BEUIECTB, HaONoAeHHE (pu3nueckux (TUIaBJIEHHE BOCKA, TAsiHUE JIbJA,
pacTHpaHue caxapa B CTYyINKe, KUIIEHHWE W KOHJAEHCAlMs BOJbl) U XMMHUYECKUX (FOPEHHUE CBEYH,
NPOKAJIMBaHUE MEIHOW TPOBOJIOKH, B3aUMOJCHCTBUE MeJa C KUCIIOTOH) SIBICHUH, HAOIIOAeHUEe U
ONMCAHUE NPU3HAKOB MPOTEKAHUS XMMMUYECKHX pEaKkUMil (pa3jiokeHUE caxapa, B3auMOJEHCTBHE
CEepPHOH KHCIIOTBI C XJOpPHAOM Oapus, pasioxenue ruapokcuaa memu (ll) mpm HarpeBanuw,
B3aUMOJICHCTBHE XeJe3a ¢ pactBopoM conu meau (1), u3ydenne cnmocoOoB pa3zesieHus] CMECei: C
MOMOIIBI0 MarHuTa, (WIBTPOBaHWE, BBHIAPUBAHUE, MUCTUILIALMS, XpoMarorpadus, MpoBeIeHHE
OYHMCTKHA IIOBAPEHHON coii, HaONIOeHWe ¥ ONHCAHWE pEe3YJAbTaTOB IPOBEICHUS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MACChl, CO3aHUE MOJIENIEH MOJIEKY (1IapOCTEPKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech rasos. CocraB Bozayxa. Kucimopon — a21eMEHT M NPOCTOE BEIIECTBO.
Haxoxnenue kucinopona B mpupone, (Gu3NUEecCKUe M XMMHUYECKHE CBOMCTBA (peakUuu TOPEHHSs).
Okcunpl. Ilpumenenue xkucimopona. CrnocoObl TMOMy4YeHHUsT KHCIOpoAa B JIA0OpaTopu W
npomelluieHHOCTH. KpyroBopor kucimopona B mpupoae. O30H — ailoTponHas MOAM(UKAIMS
KHMCJIOPOJA.

TennoBoit 3¢p¢eKkT XUMHYECKON peakiuu, TEPMOXUMHUYECKHE YpaBHEHHS, D5K30- U
SHIOTEPMUYECKUE peakluu. TOIIMBO: Yrolb M MeTaH. 3arps3HEHHE BO3AyXa, YCHIIEHHE
napHUKOBOro (dexra, pa3pyiieHue 030HOBOTO CIIOA.

Bonopon — aneMeHT u nipoctoe BeriecTBo. HaxoxaeHune Bogopoaa B mpupoe, Gu3nieckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI MoyueHusi. Kuciorsl u comnu.

Monsipablii 00b€M ra3oB. Pacu€Tbl 1o XMUMUYECKUM YpaBHEHUSIM.

®usnueckne CcBoWcTBa BOAbl. Boma kak pactBopurenb. PactBopel. HaceleHHble U
HEHACBHIIIEHHbIE PACTBOPHI. PacTBOpUMOCTH BellecTB B BoJie. MaccoBasi /10715 BEILIECTBA B PacTBOPE.
Xumudeckue cBoicTBa Boabl. OcHoBaHus. Poib pacTBOpOB B MpuUpo/ie M B KM3HU YEJIOBEKA.
Kpyrosopot Bozabl B ipupoje. 3arpsizHeHne IpupoaHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOI.

Knaccudpukanuss Heopranmdeckux coeauHeHuil. Oxcuapl. Knaccudukanus OKCHUIOB:
conieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aM(doTepHbIe) U HecoieoOpasyromme. HoMmeHnknarypa
okcuoB. duznueckre U XMMUUYECKHE CBOICTBa OKCcUAOB. [lomyueHue okcuaos.

OcHoBanus. Kiaccupukanus ocHOBaHM: IIETOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHui. @Pu3NYeCKME W XUMHYECKHE CBOWCTBAa OCHOBaHMU. I[lomydenwue
OCHOBAHUM.

Kucnotel. Knaccudukanus kuciaor. Homenknarypa kucior. duszmueckue U XUMHUECKHE
cBoricTBa KUCIOT. Pan aktuBHOCTH MetaiuioB H. H. beketosa. [lonyyenne kucnor.
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Comu. HomeHnkinarypa coseii. ®dusnueckne U XuUMHUYecKHe cBoiicTBa coisiell. Ilomydenue
COJIEH.

I'eneTnueckas CBA3b MEXAYy KJIaCCAMU HEOPraHUYECKUX COCAUHECHUM.

Xumuueckuii IKcnepumenm:

KAQuUeCTBEHHOE OIIpEJCIIEHNE COAEPKaHHUs KUCIOpoda B BO3AyXe, MOJY4YEHHE, COOMpaHHe,
pacrio3HaBaHWE W U3y4YCHHE CBOWCTB KHCJIOpOJAa, HaONIOACHHWE B3aWMOACWCTBUS BEIECTB C
KHUCJIOPOJIOM M YCJIOBMSI BO3HMKHOBEHHUS U IpEeKpallleHus ropeHus (moxkapa), O3HAKOMIIEHUE C
o0pa3iaMu OKCHIOB M ONMCAaHHE UX CBOMCTB, MOJTY4YECHUE, COOMpaHUe, paclio3HaBaHUE U U3yYCHHE
CBOMCTB Bojopoja (TopeHue), B3auMojencTBue Bojopona ¢ okcujgom wmeau (l1) (Bo3moxkHO
UCTIOJIb30BAaHNE BUAEOMATEPHANIOB), HaOMOeHHEe O00pas3IoB BEIIECTB KOJIMYECTBOM 1| MOIb,
UCCIICIOBAaHUE  OCOOCHHOCTEH  PAacCTBOPEHHMS  BEUIECTB C  pa3jIMYHOW  PaCTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C OIPEACIEHHONM MAacCOBOM JOJEH PpPACTBOPEHHOIO BEILECTBA,
B3aUMOJICHCTBHE BOABI C MeTaulaMM (HAaTpueM U KajblieM) (BO3MOXXHO HCIOJb30BaHUE
BUJICOMATEpPUAIIOB), HCCIIEOBaHNE O00pa3lloB HEOPraHMYECKUX BELIECTB pA3JIMYHBIX KJIACCOB,
HAOJIOIEHNE M3MEHEHMs OKpAaCKM HHAMKAaTOpOB B PACTBOPAX KHUCJIOT U LIEJIOYEH, H3Yy4EHHE
B3aumozencTBusa okcuga meau (l1) ¢ pacTBopoM cepHOI KUCIOTHI, KUCIOT ¢ METaJlJIaMH, peaKkIi
HEUTpaIu3alny, II0Jy4eHHE HEPACTBOPUMBIX OCHOBAHMM, BHITECHEHHUE OJHOIO METAJIa IPYTUM U3
pacTBOpa COJIM, pEUICHUE OJKCIEPUMEHTAJIbHBIX 3aJad Mo TeMe «BaHellue KI1acChl
HEOPraHUYECKUX COCAUHEHHIN».

Ilepuonuyecknii 3axoH u Ilepuoaumyeckas cucrema xumMu4yeckux viemenros JI. H.
Menpgesneea. Ctpoenne aroMoB. XuMHU4YecKasi cBsi3b. OKHCIMTEJIbHO-BOCCTAHOBUTEJIbHBIE
peakuun

[lepBble MOMBITKN KJIACCH(PHUKALNU XUMHUYECKUX AIIEMEHTOB. [IoHATHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (ILEJIOYHbIE W LIEJIOYHO3EMENIbHBIE METaJUIbl, FaJIOT€Hbl, HHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIC 00pa3yroT aM(OTEPHBIE OKCUIBI U TUIPOKCHJIBI.

Ilepnonmueckuit 3akoH. Ilepmommueckas cucrema XHMHUYECKMX vieMeHtoB [J[. .
MenneneeBa. Koporkonepuonnas u anuHHONEpuonHas ¢opmbl  [lepuomuydeckold  cHCTEMBI
xuMnueckux anemenToB J[. M. MenneneeBa. [lepuoas! u rpynmbl. @U3ndeckuil CMbICIT OPSIKOBOTO
HOMEPA, HOMEPOB IIEPUOJIA U TPYIIIBI NIEMEHTA.

Crpoenue aromoB. CoctaB atoMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpOEHUE 3NIEKTPOHHBIX
obonoyexk aromMoB TiepBbIX 20 xumMuyeckux anemeHToB llepuommueckort cuctemsr J[. M.
MenpeneeBa. XapakTepuCTUKa XMMHYECKOIO 3JIEMEHTA IO €ro INoyoxeHuto B [lepmonnueckoin
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU M3MEHEHHMs pajiiyca arOMOB XHMHUYECKHUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3unavyenue Ilepuonnyeckoro 3akona u [lepuoanueckoil CUCTEMbI XUMUYECKUX AJIEMEHTOB IS
pa3BuTus Hayku U npakTuku. Jl. 1. MenzeneeB — y4€HbIl U IpaKJaHUH.

Xumuueckas CBA3b. KoBanenTtnas (monsipHas 51 HENoJsipHast) CBS3b.
DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX 1eMEHTOB. VloHHas! CBSI3b.

Crenenb okucneHusi. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakluu. [Iporieccsl OKucaeHus u
BOCCTaHOBJEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB BEIIECTB METAJUIOB U HEMETAJJIOB, B3aUMOJIEHCTBUE THIPOKCHA [IMHKA C
pacTBOpamMM KHUCJIOT U IIEJI0Y€EH, IPOBEAECHUE ONBITOB, MIUTFOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIX peaklUil (TOpeHue, peakliuy pa3ioKeHus, COETUHEHMS).

Mesncnpeomemmuoie ceasu

Peanmu3anus MeXNpeIMETHBIX CBA3EH NPHU M3YYEHUU XHMHHM B § KJacce OCYIIECTBISETCS
yepe3 MCIOJb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK M MOHITHH, SIBISIOIIUXCS
CHUCTEMHBIMU IS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTeCTBEHHO-HAy4HbIE TMOHATHSA: HAy4HbIH (akT, TUIOTE3a, TEOpHUs, 3aKOH, aHAJU3,
CUHTE3, Kiaccuukamusi, MNEepUOAUYHOCTb, HAOIIONEHUE, OKCIIEPUMEHT, MOJEIUPOBAHUE,
WU3MEpPEHHE, MOJIENb, SIBJICHUE.



®usuka: wMarepus, aroM, OSJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIbI,
pPaTMOaKTUBHOCTh, MOJICKYJIa, JJICKTPUUCCKUN 3apsj, BEIIECTBO, TejI0, O0BEM, arperarHoe
COCTOAHHEC BCIIICCTBA, ra3s, (I)I/I?)I/I‘ICCKI/IC BCJIMYUHBI, CAMHUIBI U3MCPCHUS, KOCMOC, TTIJIAHCTHI, 3Bé3,Z[I>I,
Comnrge.

buonorus: porocunres, qeixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpPAIBI, TOPHBIE MMOPOJBI, MMOJIE3HBIE HCKOTIACMEIE,
TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYecKasi peaKusi

Ilepuognueckuit 3akoH. Ilepumonunueckass cucrema xumuyeckux dnemenroB J[. U
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKUX HJIEMEHTOB
NEPBBIX TPEX IMEPUOAOB, KalMsl, KajdbLUsl U WX COEAMHEHHH B COOTBETCTBMM C IOJOXKEHHEM
2JIeMeHTOB B [lepronnueckoi cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMHYECKOM CBsi3u. THIBI KPUCTAUIMUECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKH U BUJIa XUMUYECKOM CBS3H.

Knaccudukanuss u HOMEHKIATypa HEOPTaHWYECKHUX BEMIECTB. XHMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSALIMXCS K Pa3IMYHbIM KJIACCaM HEOPraHMYECKUX COEIUHEHMI, TeHeTH4eCKasl CBA3b
HEOPraHNYECKUX BEILECTB.

Knaccupukanuss XMMHYECKUX PEAKIUKA 10 PAa3IUYHBIM IMpH3HAKaM (110 YUCITYy W COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(P(EKTy, M0 N3MEHEHHIO CTENICHEH OKHUCICHUS
XUMHUYECKHUX AJIEMEHTOB, 10 OOPaTUMOCTH, MO YYaCTHUIO KaTalau3aropa). JK30- U IHA0TEPMUUECKHE
peakLuy, TEPMOXUMHUYECKUE YPABHEHHUS.

[TonsitTue o ckopoctu xumuyeckod peakuuu. [lonsiTue 00 0OpaTMMBIX M HEOOpPATUMBIX
XUMHUYECKUX peakiusax. [IoHATHe 0 TOMOreHHbIX U reTepOoreHHbIX peakiusx. [lonarue o karanuse.
[TonsiTe 0 xuMHuyeckoM paBHOBecHH. DAaKTOPHI, BIUAIOLIME HA CKOPOCTh XMMHUECKON peakuuu u
IIOJIO)KEHHE XMMUYECKOTO PAaBHOBECHSI.

OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM, 3JEKTPOHHBIM  OajaHC  OKHCIUTEIbHO-
BOCCTaHOBUTEIbHOW peakuuu. CocTaBieHUuE YpaBHEHHH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIb30BaHUEM METO/Ia AIEKTPOHHOTO OaaHca.

Teopust AMEKTPOIUTHUECKON JUCCOLMALUU. ODJIEKTPOIUTHl U HEAIEKTPOIUThl. Karnowsl,
aQHUOHBI. MeXaHU3M JIUCCOLMAlMU BELIECTB C Pa3IMYHBIMU BUAAMU XUMHUYECKOM cBsi3u. CTeneHb
nuccouranuu. CHUiibHbIE U c1a0ble AIEeKTPOIUTHI.

Peakuyin moHHOro oOMeHa. YCIOBUSI NPOTEKaHUs peaKkUMid HOHHOrO oOMEHa, MOJHBbIE U
COKpallEHHbIE HOHHbIE ypaBHEHMs peakiui. CBolcTBa KHCJIOT, OCHOBAaHUN M COJieH B CBETE
MIPEICTABICHUIM 00 AJIEKTPONMTUUECKON nucconuanun. KauecTBeHHbIe peakiuy Ha HOHbIL. [loHsTHE
0 THJIPOJIN3€E COJIEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJEISMH KPHUCTAINYECKUX PEHIETOK HEOPraHWYEeCKUX BEIIECTB —
METaJJIOB U HEMETAJJIOB (TpaduTa U aliMasa), CIOKHBIX BEIECTB (XJIOpHUJIAa HATPUs), UCCIIEOBAHNE
3aBUCUMOCTH  CKOPOCTHM XMMMYECKOW peakuMu OT BO3ACUCTBUS Ppa3IUYHbIX  (aKTOPOB,
HCCJIEIOBAHUE D3JIEKTPOIPOBOJIHOCTH PAaCTBOPOB BEUIECTB, IMPOIECCa IUCCOLMALNN  KHUCIOT,
mienoyel um  cosnel (BO3MOXKHO —HCIIOJIb30BaHUE BHJIEO MAarepHalioB), IPOBEIACHHE OIIBITOB,
WUTIOCTPUPYIOIIMX MPHU3HAKKU [POTEKaHUs peakuuil HMOHHOrO oOMeHa (oOpa3oBaHME OcCaJlKa,
BbIJIEJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, HWIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX peaklUUil (TopeHue, peakuuu pas3IoKeHUs, COENWHEHHUs), paclo3HaBaHHE
HEOPraHMYECKUX BELIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKIUil Ha HOHBI, pelIeHHe
AKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTasibl M MX coeIMHEHUSA

OO6mas xapakTepucTUKa rajnoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTENEHU
okucnenus. CTpoeHne M (HU3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XHWMHUYECKHE
CBOMCTBa Ha TmpuMmepe xjopa (B3aUMOJCICTBHE C MeTaUlaMM, HEMEeTajllaMH, IIeJI0YaMH).
XnopoBonopoa. CosisiHasi KUCIOTa, XMMUYECKUE CBOWCTBA, MOJYyYEHHE, MpUMEHeHHue. JlelicTBue
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XJIOpa M XJIOpPOBOAOPOAA HAa OpPraHM3M 4eJoBeKa. BaxHeliine XJIOpHIbl U UX HaXOXKACHHUE B
IPUPOJIE.

Obmas xapaktepuctuka d31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHune u (U3MYeCKHe CBOMCTBA IMPOCTHIX BEIIECTB —
KHCJIOPOJIa ¥ Cepbl. AJIIOTPOITHBIE MOAM(PHUKALINU KUCIOPOJA U Cepbl. XMMHUECKUE CBOWCTBA CEPHI.
CepoBonoposa, cTpoeHue, Gu3nvIeckue 1 XuMU4eckne cBoicTBa. OKCHABI Cepbl Kak MpPeICTaBUTENN
KACIOTHBIX OKcuaoB. CepHas KHCIOTa, (HU3MYECKHE U XHMHUYECKHE CBOWcTBa (00mIue Kak
NpPEACTAaBUTENSl Kiacca KUCIOT M cnenuduyeckue). XUMUYECKHE PEaKIMU, JISKallue B OCHOBE
IPOMBIIIJICHHOTO CIoco0a MoMydeHus cepHoil kucnotel. [IpuMenenue cepnoit kucnorel. Conu
CEpHOI KHCJIOTHI, KaYeCTBEHHAsI peakiys Ha cynbpar-uoH. HaxoxneHue cepbl U e€ CoeNMHEHH B
npupoe. XUMHUECKOE 3arpsi3HEHNE OKPYKAIOILIEH Cpellbl COEAMHEHUAMHU Cepbl (KUCIOTHBIE TOXKIU,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €ro MPEeI0TBPACHUSI.

OO6mass xapaktepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTETIEHU OKHCICHHS. A30T, paClipOCTPaHEHUE B MPHUPoOE, (prU3nuecKkue u XUMUYECKHUEe
cBoiictBa. KpyroBopor a3zora B mpupoge. AMMHAK, €ro (pU3UYECKHEe M XHMUYECKHUE CBOWCTBA,
nojydeHnue u npumenenue. Coian aMMOHUSA, UX (PU3MUYECKUE M XUMHUECKUE CBONCTBA, IPUMEHEHHE.
KauecTBeHHass peakiusi Ha HOHBI aMMOHHUS. A30THas KHCJIOTa, €€ IMoiydyeHHe, (U3UYEeCKue U
XUMHUYECKHEe CBOWCTBa (0OIIME Kak TMpPENCTaBUTENs Kjacca KHCIOT U Crenu(HUUecKue).
Hcnonp30BaHUE HUTPATOB U COJIEH aMMOHMS B Kau€CTBE MUHEPAJIbHBIX yN0OpeHui. XuMU4YecKoe
3arpsi3HEHUE OKPYXKAIOILEN Cpe/ibl COEAUHEHUSAMU a30Ta (KUCIOTHBIE TOXKAU, 3arpsi3HEHNE BO3/1yXa,
no4Bbl U BogoEMOB). Docdop, amutoTponHbie Moaudukanuu Gochopa, GuznyecKkue 1 XUMHIECKUE
croiictBa. Oxcun dochopa (V) u dochopras kuciora, pusnueckue U XHUMHUYSCKHE CBOWMCTBA,
nonyuyenue. Mcnonb3oBanue pocgaroB B KaueCTBE MUHEPAJIBHBIX yIOOpEHUH.

O6mass xapakrepuctuka ayeMeHToB |VA-rpynnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTEepHbIE CTENEHH OKHCIEHHUS. YIIIEpPOoA, aJUIOTPOIHBbIE MOAW(UKAIMM, PacHpOCTPAHEHUE B
npupozae, GU3NYEeCKre U XUMHUYECKHEe CBOWCTBa. AncopOius. KpyroBopor yriepoma B mpupoje.
Oxcunbl yriepoaa, ux (pu3nyecKue W XUMHUYECKHE CBOWMCTBA, JCWCTBUE Ha JKUBBIE OPTaHU3MBI,
HOJyYeHHE M TMPUMEHEHUE. JKOJIOTHYECKUE MpoOiIeMbl, CBs3aHHbIE ¢ okcuaom yriepoxa (1V),
THIIOTE3a IMI00AIbHOTO MOTETUICHHS KJIMMara, MapHUKOBBIA PQeKT. YroapHas KHCIOTa U €€ COMH,
X (U3NYECKHe W XMMUYECKHE CBOWCTBA, MOJYYCHHE W MpUMeHeHue. KauecTBeHHas peakius Ha
kapOoHaT-noHbl. Vcrnonb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIECKOM
XO3S5IICTBE.

[lepBoHauaabHble MOHATHA 00 OpPraHMYECKUX BEIIECTBaX KaK O COEAMHEHMSX YIIepona
(MeraH, 3TaH, STWIEH, alleTUIEH, 3TaHOJ, DIMUEPUH, YKCycHas Kuciota). [IpupoaHsie MCTOUHUKN
YIJIEBOJIOPO/IOB (Yroib, MPUPOAHBIN a3, HEPTH), MPOAYKTHI UX NepepaboTku (OeH3MH), UX pOJib B
ObITYy M NpPOMBIIUIEHHOCTH. [loHsATHE O OMONOrMYecKM Ba)KHBIX BEIECTBAX: KHUpax, Oeikax,
yIJIeBOJlaX — M UX POJIM B KU3HU YeJoBeKa. MarepualbHOE €IUHCTBO OpPraHMYECKUX H
HEOPraHMYECKUX COECTUHEHUH.

Kpemuuii, ero ¢pusznueckre u XMMHUYECKHE CBOICTBa, MToJyuyeHue u npumeHeHne. CoequHeHus
KpeMHus B npupone. OOume npeacrasineHuss o0 okcuae kpemHus (V) u kpeMHueBO#l Kuciore.
Cunukarsl, UX HCHOJb30BaHME B OBITY, B MPOMBIIUIEHHOCTH. BakHellne CTpOUTeNbHbIE
Marepuayibl: KepaMHuKa, CTEeKJO, ILIEeMEHT, OeToH, kene300eToH. I[Ipobmembl Oe3omacHOro
MCIIOJIb30BaHUS CTPOUTEIBHBIX MAaTEPUAIOB B MIOBCEAHEBHON KHU3HU.

Xumuueckuit IKcnepumenm:

u3yuyeHue o0paslloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTBHI, MPOBEICHHE
Kaue€CTBEHHBIX pEaKIMi Ha XJIOPUI-MOHBI W HaONIOACHHME NPU3HAKOB WX MPOTEKAHUS, OIMBITHI,
oTpaxamluue (U3NYecKue M XUMHUYECKHE CBOWCTBA TaJlOT€HOB M UX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHME BHJIEOMATepUaOB), O3HAKOMJIEHHME ¢ oOpa3laMu XJOPUAOB (TaJOreHH]IOB),
O3HAaKOMJIEHME ¢ oOpa3mamMu ceppl U €€ COeIMHEHUSMH (BO3MOXKHO  HCIIOJIb30BAHUE
BHUJIEOMATEpUAJIOB),  HaOmIoleHWe  Tpolecca  OOyIJIMBaHWS  caxapa  IOA  JEHCTBHUEM
KOHILIEHTPUPOBAaHHOW CEpHOM KHCJIOTHI, M3y4eHHE XMMHYECKHX CBONCTB pa30aBICHHON cepHOMU
KHUCJIOTBI, TPOBE/IEHNE KaueCTBEHHON peakiuu Ha cyib(ar-uoH u HaONIofeHHEe NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOWCTBaMHU a30Ta, (ochopa W UX COEAMHEHUH
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(BO3MOXHO HCIOJIH30BaHUE BUACOMATEPHANIOB), OOpaslamMu a30THBIX U (HOCHOPHBIX yNOOpeHHUH,
NoJy4yeHue, coOnpaHue, pacro3HaBaHUE U U3yuYeHUE CBOMCTB aMMMaKa, IPOBEICHNE KayeCTBEHHBIX
peakiuii Ha KOH aMMOHUS U Pocdar-uoH U U3yUCHHE PU3HAKOB MX MPOTEKAHUsI, B3aUMOJICHCTBHE
KOHILIEHTPUPOBAaHHOW a30THOM KHUCJIOTHI ¢ MEAbIO (BO3MOXKHO HCIOJIb30BaHHME BHJIEOMATEPUAJIOB),
U3y4eHHE MOJENeH KPUCTAJUIMYECKUX pPEHmETOK anmasa, rpaputa, (ymaepeHa, 03HAKOMIICHHE C
IPOIIECCOM  AACOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H  YCTPOHCTBOM
IIPOTUBOrasa, IOJIyueHUuEe, coOMpaHHe, paclo3HaBaHME M H3yYEHHUE CBOMICTB YIIIEKUCIOrO rasa,
IIPOBEJICHUE Kaue€CTBEHHBIX pEaKUUil Ha KapOOHAT M CUJIMKAaT-MOHBl M H3Y4YEHHE IPU3HAKOB HMX
IPOTEKAaHUs, O3HAKOMJIEHUE C MPOAYKIMEH CHIMKATHOW  IPOMBILUIEHHOCTH, pEIIEHUE
AKCIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BakHelne HeMETauIbl U UX COCTUHEHUSI.

MeTtaJuibl M UX COeIUHEHUS

OO011as XapakTepUCTHKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX MOJIOKEHHUS B
[lepuoanyeckort cucreme xumuueckux saeMeHToB JI. WM. MeHneneeBa M CTpOEHHsS aTrOMOB.
Crpoenue MeTtamioB. Merainyeckass CBSI3b U METAUIMYECKas KpUCTAUIMYECKas pelETKa.
DNEeKTPOXUMHUUECKUHN psil HApsDKeHU MeTauioB. OU3NYecKue U XUMHUECKHUE CBOMCTBA METAILIOB.
OO6ue crnocoObl MmonyyeHus MeTawioB. [loHATHE O KOPpPO3MM METaJJIOB, OCHOBHBIE CIOCOOBI
3alIUThl UX OT Kopposuu. CriiaBel (CTajb, Yyr'yH, TIOPATIOMHUHHUNA, OpOH3a) U UX NMPUMEHEHHE B
OBITY U IPOMBIIIJIEHHOCTH.

[I{esrounbIe MeTaJUIBL: MOJI0XKEHUE B lleprogndeckon cucreMe XUMUYECKUX 3aemMeHToB Jl. WM.
MenpeneeBa, CTpOEHUE UX aTOMOB, HaxOXKJeHUE B pupoae. Pu3ndyeckue U XMMUUECKUE CBOWCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HaTpus U Kayus. [I[puMeHeHne Men0uHbIX
METAJUIOB U UX COCITMHEHUN.

[IlenoyHO3eMeNbHBIE METAJIBI MATHUN M KaJbLH: NoJiokeHue B Ilepuonnueckoil cucreme
xumudeckux snemeHToB [[. WM. MenpaeneeBa, CTpO€HME KX aTOMOB, HAaXOXICHHE B IMPHUPOJE.
Pu3nyecKue M XUMHUYECKHE CBOWMCTBA MarHus M Kajablus. BaxHeWline COECIUHEHUS KaJlbLus
(oxcua, THAPOKCU, coiH). KECTKOCTH BOMIBI M CMIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuopnueckoi cucreme xumuyeckux anemenrtoB J[. U.
MenpeneeBa, CTpOEHHE aToMa, HaxoXJeHue B mnpupoae. Puznyeckue U XMMUYECKUE CBOMCTBA
amOMUHUS. AM(pOTEpHBIE CBOWCTBA OKCH/IA M THAPOKCHIA AITFOMUHUSI.

Keneso: nmonoxenue B [lepuonnueckoit cucreme xumuieckux emeHtoB . 1. Menneneena,
CTpPOEHHUE aToMa, HaxOoxXJeHue B npupozae. Ousnuyeckue U XMMHUUECKHE CBOMCTBa xkene3a. OKCUIbl,
ruapokcuibl u conu xxenesa (1) u xenesa (I11), ux cocras, cBoWcTBa U MTOTyYSHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3liaMu METAJIJIOB M CILJIaBOB, UX (PU3MUECKUMM CBOMCTBaMH, U3y4YEHHE
pe3yJIbTaTOB KOPPO3UHM METAJJIOB (BO3MOXHO HCIIOIB30BAaHUE BUEOMATEPHATIOB), 0COOEHHOCTEH
B3aMMOJCUCTBUS  OKCHAAQ KalblMsl M  HAarpuss C  BOJOW  (BO3MOXKHO  MCHOJIb30BAHUE
BHJIEOMATEPHUAJIOB), UCCIIEIOBAHNE CBOMCTB JKECTKOM BOJIBI, TIPOIIECCa TOPEHUS JKele3a B KUCIOPO/Ie
(BO3MOXKHO HCITIOJIb30BaHUE BUIEOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKINil Ha
WOHBI: MarHus, KaJblus, aJlOMUHUs, [MHKa, sxene3a (1) u xemesa (1), menu (11), HaOmoneHue U
ONMCAHHUE MPOLECCOB OKpAlIMBaHMS IIJJAMEHM HWOHAMHM HAaTpHsl, Kajlus M KaJlblus (BO3MOXHO
UCIIOJIb30BaHUE BUEOMATEPUAIIOB), UCClIe0BaHNE aM()OTEPHBIX CBOMCTB IMAPOKCH/IA aJTIOMUHUS U
TUIPOKCHIa [IUHKA, PELIEHUE SKCIEpUMEHTANbHBIX 3a/a4 1o Teme «BakHeiiine MeTaubl U UX
COCTMHEHU Y.

XuMHs U OKPYKAIOLIAS cpeaa

BemectBa n Marepuansl B NOBCEIHEBHOW JKM3HM ueloBeka. be3onacHoe HCHOiIb30BaHME
BEIIECTB W XHMHYECKHMX peakiuii B ObITy. [lepBas momomp TpH XUMHUUYECKHUX OXKOTAaX W
OTpaBJICHUSX.

XVUMHYECKOe 3arpsi3HeHHE OKpyXKarolled cpeabl (mpenesnbHas AOMyCTHMas KOHIEHTpalus
Beniects, nanee — [1JIK). Ponb XxuMuu B pemieHM# 3KOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yueHue o0pas3oB MaTeprasoB (CTEKIO, CIJIaBbl METAJIOB, IOJUMEPHbIE MaTepuasbl).

Mesncnpeomemmuoie ceasu



Peanuzanus MEXNpenMETHBIX CBsI3€d MPU M3YYEHUM XUMHHM B 9 Kilacce OCYILIECTBIISIETCS
qCpe3 UCIIOJb30BAHUC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTI/II>'I, TaK U HOHHTHﬁ, ABIAOITUXCSA
CUCTCMHBIMH JJI1 OTACIBHBIX MPCAMETOB CCTCCTBCHHO-HAYYHOI'O IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIE TMOHSATHS: HAYYHBIH (PaKT, TUMOTE3a, 3aKOH, TEOPHS, aHAIH3,
CHHTE3, KiaccuUKaIMs, MEPUOAUYHOCTh, HAONIOACHUE, OKCICPUMEHT, MOJCINPOBAHKE,
U3MEpEHHUe, MOJICIIb, ABJICHNUE, TAPHUKOBBIN 3()(HEKT, TEXHOJIOTUS, MaTEPHAIIBL.

®usuka: wMarepus, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIbI,
PaaMOAKTUBHOCTD, MOJICKYIIA, AEKTPUUECKUN 3apsill, IPOBOJHUKH, ITOIYIIPOBOJHUKH, TUIICKTPUKH,
(GOTO’NIEMEHT, BEIIECTBO, Telo, OO0BEM, arperarHoe COCTOSHHE BEIIECTBAa, Ta3, pPacTBOD,
pPacTBOPHUMOCTD, KpUCTAJNINYICCKAA peméTKa, CIIJIaBBI, (1)I/I3I/I'-IGCKI/IC BCJIMYHHDBI, (1050505000531
U3MEPEHUs, KOCMUYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buomorusi: ¢orocuHTes, apixaHue, Ouocdepa, 3KOCHCTEMA, MHUHEPAIbHBIC YIOOpPCHHS,
MHKPOI3JICMCHTBI, MAKPO3JICMCHTBI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEPANIBI, TOPHBIE MOPOJIBI, TOJE3HBIE UCKOMIAEMBbIE,
TOIUIUBO, BOJIHBIE pecypchl.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIIBTATBI

JIMYHOCTHBIE pE3yAbTAaTBl OCBOCHHMS MPOrpaMMBbl OCHOBHOTO 00mIero oOpa3oBaHUs
JOCTUTAIOTCSL B X0/1€¢ O0y4YEeHHs XMMHH B €IUHCTBE Y4e€OHON M BOCIUTATEIbHON AEATEIbHOCTH B
COOTBETCTBUH C TPATUIIMOHHBIMH POCCUUCKUMU COLMOKYIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMH, TPUHATHIMH B OOINECTBE MpaBWJIAMH W HOPMaMH IOBEIEHHS U CIIOCOOCTBYIOT
npoleccaM CaMOIO3HAHMUS, CAMOPA3BUTHS M COLMATM3AIMN O0YJaIOIIHXCS.

JIn4HOCTHBIE pE3YyIbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM IO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAlMIl M pacCLIMpPEHUE OIbITa JAEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) maTpMoOTHYECKOT0 BOCTIMTAHUSI:

LIEHHOCTHOT'O OTHOUIEHHMSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U HAyYHOMY
HACJIENIO, TOHUMAaHMsI 3HAYEHHUsS XMMMUYECKOM HayKd B JKH3HM COBPEMEHHOIO OOIIECTBa,
CHOCOOHOCTH BJAJETh JTOCTOBEPHOW WH(pOpPMALUEHl O MEPeOBBIX JOCTHKCHHUAX M OTKPBITHAX
MHUPOBOI M OTEYECTBEHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa
1 00IIECTBA;

2) rpa;KIaHCKOr0 BOCITUTAHMS:

NPEICTaBICHNUS O COLMAJIBHBIX HOpPMax M MpaBUiIaX MEXJIMYHOCTHBIX OTHOLUEHUH B
KOJUIEKTUBE, KOMMYHHMKAaTHBHOM KOMIIETEHTHOCTM B  OOILECTBEHHO IOJIE3HOW, y4eOHO-
HCCJIEI0BATEIbCKOM, TBOPUECKOM M JIPYrHMX BHUAAX JEATEILHOCTH, TOTOBHOCTU K Pa3zHOOOpa3HOU
COBMECTHOHM JESTEIbHOCTH TPU BBHIMOJHEHUH YYEOHBIX, MMO3HABATENLHBIX 3aia4, BBIIOJTHEHUH
XUMHUYECKHX IKCIEPUMEHTOB, CO3/1aHUU YYEOHBIX MPOEKTOB, CTPEMIICHUSI K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIIX B MPOIECCE 3TOW yU4eOHOH IeATeNbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TIOBEICHUE
U MOCTYIKM CBOMX TOBAapHILEH C MO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEJICTaBICHHUS O  BEIIECTBE U XUMHUYECKOM  peakuuu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAayKM U COCTABJIAIOIINE OCHOBY JUIS
NOHMMAHHUS CYIIHOCTH HAy4YHOM KapTHUHBI MHpA, IPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHS MPHUPOJIBI, B3aUMOCBS35AX UE€JIOBEKa C MPUPOAHON CPENOW, O POJIM XUMHUU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHUBBI, HANPABICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUH 10 XHMHH,
HeoOXoquMble [UIsl OOBSICHEHHMsI HaONIOJaeMbIX IIPOLECCOB U SBJIEHUM, II03HABaTEIbHOM,
MH(OPMAIIMOHHON M YUTATENbCKON KYIBTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHON paboThI €
y4eOHBIMU TEKCTaMH, CIPABOYHOM JIMTEpaTypoi, NOCTYMHBIMH TEXHUYECKUMHU CpEJCTBAaMHU
WH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOY4YEeHHI0 W TO3HAHUIO, JHO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIIEAOBATENIbCKOM AESITEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpaBJICHHOCTH U YPOBHsI 00yueHUs B AaJIbHEHIIIEM;

4) hopMUpOBaAHMSA KYJIBTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOULIEHMSI K CBOEMY 370POBbIO, YCTAaHOBKHU
Ha 370pOoBbIH 0Opa3 >KM3HM, OCO3HAHUE T[IOCIEACTBUH U HENPUATHE BPEIHBIX IPUBBIUEK
(ymoTpeOneHus: aJIKOToJsl, HApKOTUKOB, KypeHWs), HEOOXOIUMOCTH COOIIONCHHS TPaBHII
0€30MacHOCTH NMpHU OOpALIEHNH C XUMHUYECKIUMHU BEIIECTBAMU B OBITY U peajbHOM KU3HU;

5) Tpy10BOr0 BOCIIUTAHMA:

MHTEpeC K MPaKTUYECKOMY H3Y4EHHIO IMpodeccuil U Tpylna pa3iIndHOro poja, YBaXKeHHE K
TPYAYy U pe3yibTaraM TPYIOBOM AESITEIbHOCTH, B TOM YHCIIE€ Ha OCHOBE MPUMEHEHHS MPEIMETHBIX
3HAHUU 10 XUMHH, OCO3HAHHBIN BIOOp MHIMBUIYaIbHONU TPAEKTOPUU MPOAOIKEHUS 00pa30BaHUs
C Y4€TOM JMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB HU
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noTpeOHOCTEH, yCemHON MpoQecCHoHaIbHON ASSITETLHOCTH U Pa3BUTHS HEOOXOMMMBIX YMEHUH,
TOTOBHOCTH Q/IalITUPOBATHCS B MPOPECCUOHATILHOM cpelie;

6) 3KOJIOrHYeCKOro BOCIIMTAHUSI:

AKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJE KaK MCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CyIIEeCTBOBAaHHWS, NMOHMMAaHHWE LEHHOCTH 370pPOBOrO W 0Oe30macHoro olpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DHU3MYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHME LIEHHOCTU COOJIIOJICHMSI MTpaBUil OE30M1aCHOIO MOBEACHUS IIPU paboTe ¢ BEIIECTBAMH, a
TAKXKE B CUTYalHSX, YTPOKAIOIIMX 300POBBIO U KU3HHU JIFOIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOJIydaeMble IPU U3YyUYEHUU XUMUU, JJIs PEIICHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIOWIEW NPUPOAHOM Cpenor, sl IOBBILIEHHUS YPOBHS 3KOJOTMYECKOM
KYJABTYpPbI, OCO3HAHHs II00AIBHOTO XapaKTepa SKOJOTHYCCKUX MPOOJIeM W IMyTeH WX pEIIeHUs
MOCPEICTBOM METOJIOB XUMHUH, IKOJOTUYECKOTO MBIIUICHUSI, YMEHHUSI PYKOBOACTBOBAThCS UM B
[I03HABATEIbHOM, KOMMYHUKAaTUBHON U COLIMAJIBHOM IIPAKTHUKE.

METAINPE/IMETHBIE PE3YJIBTATbBI

B cocraBe MeranpenMeTHBIX pE3yAbTaTOB BBIACIAIOT 3HAYMMBIE ISl (hopMHUpOBaHUS
MHUPOBO33pEHUs OOIICHAYYHbIC TMOHATHS (3aKOH, TEOpHs, MPUHIUI, THIOTe3a, (DaKT, cCHCcTeMa,
MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOPBhIC HCIOIB3YIOTCS B €CTECTBEHHO-HAyYHBIX YYEOHBIX
npeaMeTax W IMO3BOJISIFOT Ha OCHOBE 3HAHWUW W3 3TUX MPEAMETOB (POPMHPOBATH MPEACTABICHHUE O
IEJIOCTHOM HAy4YHOW KapTHHE MHUpa, U YHUBEpCaJbHble yueOHbIC ICHCTBUS (TIO3HABATEIIbHbBIC,
KOMMYHHUKATUBHBIC, PETYISTUBHBIC), KOTOpPBIC OOCCIEUMBAIOT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUIAHUPOBAHUIO U OCYIICCTBICHUIO YUeOHOU JeSTSILHOCTH.

Ilo3naBaTre/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE el CTBUS

ba3oBbie jiornyeckue AeCTBUSA:

YMEHUS UCTIONBH30BaTh MPUEMBI JJOTUYECKOTO MBIIIJICHUS IPH OCBOCHUU 3HAHHI: PaCKPHIBATH
CMBICJI XUMHUYECKUX MOHATUM (BBIAETSATH UX XapaKTepHbIC MIPU3HAKHU, YCTAaHABIMBATh B3aUMOCBSI3b
C JIPYTUMU TIOHATHSMH), UCIIOH30BATh MOHSITHS JUISI OOBSICHEHUS OTICIBHBIX (DAKTOB M SIBJICHHI,
BEIOMpATh OCHOBAHHMS W KPUTEPUU I KIACCH(PUKAIUU XUMUYCCKUX BEIIECTB U XHMHUYECKHUX
peakiui, ycTaHABIUBaTh MPUYMHHO-CJICICTBEHHBIC CBSI3M MEXIY OOBEKTaMHM W3Y4YCHHS, CTPOUTH
JIOTUYECKHE PACCYXJICHHS (MHAYKTUBHBIC, IEAYKTUBHBIC, IO AaHAJOTWHU), JENaTh BBIBOJALI U
3aKJIFOUCHMUS;

yMEHHUE TPUMEHATHh B MPOIECCE IMO3HAHUS TMOHATUS (MPEIMETHBIE W MeETaIllpeMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOMENH, HCIONb3yeMble B XHUMHH, IPEOOpPa30oBbIBATh IIHPOKO
MpUMEHSIEMbIE B XUMHUU MOJIEJIbHBIE TPEJCTABICHUS — XUMHYECKHNU 3HAK (CUMBOJI 3JIEMEHTA),
XUMUYecKkass QopMyaa W ypaBHEHHE XHUMHUYECKOW peakuuu — TPU PEIICHUH Yy4eOHO-
MO3HABATEIbHBIX 3a]1a4, C YYETOM ITUX MOJIEIBHBIX MPEACTABICHUN BBISBIATh U XapaKTepU30BaTh
CYIIIECTBEHHBIC TTPU3HAKU MU3y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIHiA,
BBISIBIISITH OOIIHME 3aKOHOMEPHOCTH, IIPUUNHHO-CJICJICTBEHHBIE CBS3H U TIPOTUBOPEUUS B U3y4aeMBbIX
npoueccax u siBJICHUSIX.

ba3oBbie uccienoBare/JibCKue AeiCTBUSA:

YMEHHE UCIOIb30BaTh MOCTABICHHBIE BOMIPOCH! B KAYECTBE MHCTPYMEHTA NTO3HAHUS, a TAKKE
B Ka4e€CTBE OCHOBHI JJisi (POPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYKIECHUN;

npuoOpeTeHne OmbITa MO0 TUIAHUPOBAHUIO, OPraHU3allid U TPOBEICHUIO YYCHHUYECKUX
HKCIEPUMEHTOB, YMEHHME HaOJI0[aTh 3a XO/IOM Ipollecca, CaMOCTOSATEIbHO MPOrHO3UPOBATh €ro
pe3yabTar, GopMyIUpOBaTh OOOOIIEHUS M BBIBOJALI IO pe3yibTaraM IPOBEAEHHOTO OIIbITA,
MCCJIEZIOBAHHUS, COCTABIIATh OTUET O MPOJIETaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOUpATh, aHAIM3UPOBATH U HHTEPIIPETUPOBATH WH(DOPMAIINIO PA3TUYHBIX BHIOB U
dbopM mpencTaBiIeHUs, MOTYYaEMYI0 W3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JUTEparypa
XUMHYECKOTO COMIEp)KaHus, CIIpaBOYHbIE TTOcoOusi, pecypchl MIHTEepHETA), KPUTHIECKH OIICHUBAThH
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAITHIO;
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YMEHHUE NPUMEHATh Pa3IMYHble METOABI M 3alpOCHl MPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX Ul BBIOJHEHUs YYEOHBIX M MO3HABATENBHBIX 3a1a4
OTpeNIeIEHHOTO THIA, MPHOOpPETeHHWE OmbITa B O0JacTH MCIOIB30BaHUSA HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAJCHHE KYJIBTYpOH aKTHBHOTO HCIOJIB30BAHUS PA3THUYHBIX
MOUCKOBBIX ~CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMAIbHYIO (opMy TpencTaBICHHS
UHPOPMAIIMM ¥ WUIIOCTPUPOBATh peIIaeMble 3a7a4d HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKy U UX KOMOMHALIUSIMU,

YMEHHUE WHCIOJb30BaTh M aAHAIM3UPOBATh B Tpolecce y4yeOHOW W HCCIeq0BaTEIbCKOU
JESITeIbHOCTH MH(POPMALIMIO O BIMSHUU MPOMBIIUICHHOCTH, CEBCKOTO XO3SHCTBa M TpaHCIOpPTa
Ha COCTOSIHME OKPYKAIOIIEeH IPUPOTHON CPEJIbI.

KoMMmyHuKaTHBHBIE YHHBepCcaJIbHbIe YUeOHbIe 1elCTBHUSA:

YMEHHS 33/1aBaTh BOMPOCHI (B XOJIe AWANIOTa U (MJIN) JUCKYCCHH) IO CYIIECTBY 00CYXKIaeMOii
TEMBI, POPMYIHPOBATH CBOM MPEIOKEHHUSI OTHOCUTEIBHO BBITIOIHEHUS MPEIOKEHHOMN 3a/1a4H;

YMEHHUSI IPEJCTABIIATH MOJTYYEHHbIE PE3YNIBTAThl I03HABATEIILHON JEATENILHOCTH B YCTHBIX U
IIUCbMEHHBIX  TEKCTaX; J€JlaTh  IPE3EHTALMI0  PE3YJIbTarOB  BBIIOJHEHUS XUMHUYECKOIO
IKCIIEpUMEHTa (J1a00paToOpHOro OMbITa, J1a00paTOpHOW pabOTHI IO HCCICIOBAHUIO CBONCTB
BEIICCTB, YI€OHOTO MPOCKTA);

YMEHUsI Y4eOHOIO COTPYJHHYECTBA CO CBEPCTHUKAMM B COBMECTHOH IO3HABaTelIbHOW U
HCCIIEIOBATEIIbCKON JCSATEIBHOCTH MPH PEIICHHH BO3HUKAIOIINX MPOOJIEM Ha OCHOBE Y4€Ta 00X
MHTEPECOB M COIIACOBAHUS MO3MIUN (0OCYXAEHHUS, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD»,
KOOPJIMHAIMSI COBMECTHBIX JIEHCTBUH, ONIpE/Ie]IeHNE KPUTEPUEB T10 OLICHKE KauyeCTBA BHINOJIHEHHON
paboThl U ApYyTHE).

PeryasiTuBHbIEe yHHUBepcabHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHUE CaMOCTOSTENIbHO OMNPEAENATh LENHU JeSTEIbHOCTH, IUIAHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBAThH U TIPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIBLHOCTh, BHIOMpATh Hanbomee
s (deKTUBHBIE CIOCOOBI pellieHNs YYeOHbBIX U TTO3HABATEIIbHBIX 33]1a4, CAMOCTOSITEIBHO COCTABIISATh
WM KOPPEKTUPOBATh INPEIIOKEHHBIA AJITOPUTM JCHUCTBUN IIPU BBIIOJHEHHUH 33JaHUM C y4ETOM
MOJYYEHHUs HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHIX, OLIEHUBATH
COOTBETCTBHE MOJIYYEHHOI'O pe3yJIbTara 3asiBIICHHON 11eJ11, YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, IIpeJIaraéMbl€ B yCJIOBUH 3aaHUM.

NPEAMETHBIE PE3YJIBTATbI

B cocraBe mnpeaMeTHBIX pe3yabTaroB 0 OCBOCHHIO OOS3aTENIbHOTO  CONEP)KaHUS,
YCTAHOBJICHHOTO  JaHHOW  (QenepanbHOl pabouelt MpPOrpaMMoOid, BBIACISIOT: OCBOCHHBIC
oOyyaronMMucsT Hay4yHble 3HAHUS, YMEHUS U CHOCOOBl JIeHCTBUM, crHeuuduueckue Ui
npeaMeTHOW oOnacth «XHUMHS», BHUABI JI€ATEIBHOCTH IO TOJIYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEpIIpETalMK, TPEOOPa30BAHUIO U IPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX U HOBBIX CUTYallUsX.

K koHmy oOyuyeHuss B 8 Kjacce npeiMeTHble pe3yiabTaTbl Ha 0Aa30BOM YPOBHE JIOJIKHBI
oTpaxarb COPMUPOBAHHOCTH Y OOYHAIOIIUXCS] YMEHUI:

® PacKpbIBaTh CMBIC OCHOBHBIX XUMHYECKHX IOHSITHH: aToM, MOJEKYlIa, XUMHYECKHH 3JIEeMEHT,
IIPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECh (OIHOPOJIHAs M HEOAHOPOAHAs), BAaJIEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHasi U MOJIEKYJIsIpHas Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAsl Macca,
MaccoBas JI0Jii XUMHUYECKOTO »JIeMEHTa B COEIMHEHUH, MOJSIPHBI OO0BEM, OKCHJ, KHCIOTa,
OCHOBaHHE, COJIb, AJIEKTPOOTPHUIIATENBHOCTh, CTENEHb OKHUCJIECHUS, XHMHYEcKas peaxius,
KJIacCU(UKAIUsl peaklui: peaklUuu COEIWHEHUS, PeaKUUu pa3loKEHUs, peakluu 3aMelleHus,
peakuuu oOMeHa, 3K30- U SHJIOTEPMUUYECKHUE PEaKIMH, TEIIOBOW APQPEKT peakluu, siIpo aroma,
ANIEKTPOHHBIN CJION aToma, aToOMHas OpOMTalb, pajuyC aromMa, XUMHUYECKas CBs3b, MOJISpHAs U
HeNoJsipHasi KOBaJIEHTHAsl CBS3b, MOHHAs CBs3b, MOH, KaTHMOH, aHUOH, PacTBOp, MaccoBasi IO
BelecTBa (MPOICHTHAs! KOHIICHTPAIIHsI) B pACTBOPE;

® JULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHX IMOHSATUN W MPUMEHSTHh 3TU MOHATHS NpU
OTMCAHUU BEUIECTB U UX MPEBpaIlCHU;

® JICTIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJieHUS (OpPMYNl BEIIeCTB U YpaBHEHUU
XUMHYECKUX PEaKIHil;
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® ONPECNATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCIMHEHUSX, CTENECHb OKUCICHUS
SIIEMEHTOB B OWHApHBIX COCIMHEHMAX, NPUHAAJICKHOCTh BEIIECTB K ONpEACIEHHOMY Kiaccy
cCOoeMHEHUH 1o (opmynam, BUJ XUMHUECKON CBsI3U (KOBAJIEHTHAs M MOHHAs1) B HEOPTaHUYECKUX
COECIMHEHUSIX;

e packpbiBath cMmbich Ilepuoamueckoro 3akona [I. M. MenaeneeBa: I€MOHCTPUPOBATh IMOHWMAHUE
NEPUONYECKON 3aBUCHMOCTH CBOMCTB XHUMHYECKMX DJJEMEHTOB OT MX I[IOJIOKEHUS B
[lepuonnueckoll cucTeMe, 3aKOHOB COXPaHEHMsI MacChl BEILECTB, MOCTOSIHCTBA COCTABA, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKoHa ABOraapo;

® ONUCHIBATh M XapakTepu3oBarb TaOnuuHyro ¢(opmy IleprHoandeckoil CHUCTEMbl XHMHUYECKHX
AIIEMEHTOB: Pa3JInyaTh MOHATHS «JIaBHas moxarpymnmna (A-rpynma)» u «nobounas moarpymma (b-
rpyIma)», Majible U OONbIINE MEePHOAbI, COOTHOCUTh 00O3HAYEHUS, KOTOPhIe UMEIOTCS B Tabnuie
«llepuonnueckass cucrema xumuueckux o3viemMeHToB J[. WM. MenaeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XMUMUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sSApa, 00I1ee YUCIIOo
AJIEKTPOHOB U PACIPEEICHNE UX I10 JEKTPOHHBIM CIIOSIM);

® KJIaCCU(HUIMPOBATh XUMHUECKUE 3JIEMEHThI, HEOPraHMUECKUE BEIIECTBA, XUMHUECKUE peakuuu (I1o
YHCITY M COCTAaBY YYaCTBYIOLIMX B PEaKIMHU BELIECTB, MO TEIIOBOMY 3] deKxry);

® XapaKkTepu3oBarTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOHCTBAa BEIIECTB pA3IMYHBIX KIIACCOB,
NOATBEPKIasi ONMMCAHUE MPUMEpPAMH MOJIEKYISIPHBIX YpaBHEHHH COOTBETCTBYIOLIMX XUMUYECKUX
peakuui;

® [IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOI'O COCTaBa, BO3MOYKHOCTH
IPOTEKAHUSI XUMUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

® BBIUUCIISITH OTHOCHUTEIBHYIO MOJIEKYJISAPHYIO M MOJSPHYIO MacChl BEIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO JJIEMEHTa 10 (opMyJe COEIMHEHHUs, MacCOBYIO JIOJII0 BEILIECTBA B PacTBOPE,
IPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUUYECKON PeaKIuy;

® [IPUMEHATH OCHOBHBIE OIEpPALMU MBICIUTEIBHON AESITENbHOCTH — aHAJW3 U CUHTE3, CPaBHEHUE,
00001IeHne, CUCTEMATHU3alNI0, KIACCH(HUKAIINIO, BBISIBICHNUE NMPUYNHHO-CICACTBEHHBIX CBSI3CH —
JUISL W3YY4EHUs CBOWCTB BEIIECTB U XHMMHUYECKHX pEaKLHH, €CTECTBEHHO-HAay4YHbIE METOJIbI
MO3HAHUS — HAOJII0/IeHUE, U3MEPEHNE, MOJIETTMPOBAHHUE, SKCIIEPUMEHT (peajibHblI U MBICICHHBIN);

e CJIeZI0BaTh IPaBUJIaM MOJIb30BAHMSI XUMUYECKON NOCYI0N U 1a00paTOpHBIM 000pYI0BaHUEM, a TAKXKE
npaBwiiaM oOpallleHuss € BEUIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMHU IO BBIIOJHEHUIO
7a00paTOPHBIX XMMUYECKHX OIBITOB IO TOJXYYEHHUIO W COOMPAHWIO Tra3000pa3HBIX BEIIECTB
(Bomoposa M KHUCIOPOAA), HPUTOTOBIEHUIO PAcTBOPOB C OMNpeAeNEHHOW MaccoBOW Joneit
pacTBOPEHHOTO BEIIECTBA, IIJIAHUPOBaTb M MPOBOJUTH XUMHUYECKHUE OKCIEPUMEHTHI 10
pacno3HaBaHWIO pPAaCTBOPOB IEJIOYEM M  KHUCIOT C TMOMOIIbI0 HMHJIUKATOPOB (JaKMyc,
benondTanen, METUIOPaHK U IpyTue).

K koHmy oOyuyeHuss B 9 KJjacce NpeiMeTHbIE pe3yiabTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI
oTpaxarb COPMUPOBAHHOCTh Y OOYHAIOIIUXCSI YMEHHI:

® PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSITHM: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJa, UOH,
KaTUOH, aHWOH, ITPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJIECHTHOCTD, MNIEKTPOOTPHULIATEIBLHOCTD,
CTENEeHb OKUCIICHUS, XUMUYECKasl peaklius, XUMUYECKas CBsI3b, TEIIOBOM 3(h(EKT peakiuu, MoJb,
MOJISIpHBI 00BEM, PAcTBOpP, SJIEKTPOJIUTHI, HEUIEKTPOJIUTHI, AIEKTPOIUTHUECKAs IUCCOLMALUS,
peakluy MOHHOTO OOMEHa, KaTalau3arop, XMMHUYECKOE paBHOBECHE, 0OpaTHUMble U HEOOpaTUMbIE
peaKklny, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIICHHUE
U BOCCTAHOBJIEHHE, aJJIOTPOIHsA, aM(pOTEpPHOCTh, XMMHUYECKass CBs3b (KOBaJEHTHas, HOHHaf,
MeTaJIn4yecKas ), KpucTajuInueckas pemérka, Koppo3usi METaJIOB, CIIaBbl, CKOPOCTh XMMHUECKOI
peakuuu, npeaenbHo qonycrumas konueHTpanus [IJIK BemecTsa;

® JULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN W MPUMEHSTHh 3TU MOHATHUS IPU
OTMCAHUU BEUIECTB U UX MPEBpaIleHU;

® JICTIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJIeHUS (OpPMYNl BEIIeCTB U YpaBHEHUU
XUMHYECKUX PEaAKIIUil;

® OIpeNENATh BAJIGHTHOCTb U CTENEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B COSAMHEHUSIX PA3IMYHOTO
cocTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpEeAENEHHOMY KiacCcy COEAMHEHHMH Mo ¢opmyrnaM, BUJ
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XUMHYECKON CBS3M (KOBAJIECHTHAs, MOHHAs, METAJUIMUECKas) B HEOPTaHUYECKUX COEIUHEHUSX,
3aps MOHA MO0 XUMHUYECKoW (opmyrne, Xapakrep cpelbl B BOAHBIX PAacTBOpaX HEOPIaHUUYECKUX
COCIMHEHUH, TUII KPUCTAININYECKON PEIETKA KOHKPETHOTO BELIECTBA;

e packpeiBatk cmblci [lepuonnueckoro 3akona JI. M. MenneneeBa W IEMOHCTPUPOBATh €ro
NOHMMaHME: OMUCHIBAaTh M XapakTepu3oBarb Tabnuunyio (opmy Illepuogmueckoit cuUCTEMBI
XUMHUYECKMX 3JIEMEHTOB: pa3jinyarh IOHATUS «VIaBHas mnoarpymnmna (A-rpynmna)» U «110004Has
noarpynna (b-rpymnma)», mansle u OONbIIME MEPHUOIBI, COOTHOCHTH OOO3HAYEHUSs, KOTOPBIE
UMEIOTCS B IEPUOJMYECKON TalJMLEe, C YHUCIOBBIMU XapaKTEpPUCTUKAMU CTPOEHHUS AaTOMOB
XMMHUYECKUX IE€MEHTOB (COCTaB U 3apsj sipa, 00IIee YHCIIO0 NEKTPOHOB M PACHPEACIICHHE UX TI0
AIIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB AJIEMEHTOB U UX
COEIMHEHUH B IpeeaX MajblX IEPUOJOB U IVIaBHBIX MOATPYII C YUETOM CTPOEHUS UX aTOMOB;

® KJIaCCU(HUIMPOBATh XUMHUECKUE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA, XUMUYECKHUE PEAKIUU (TI0
YUCIY M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3((eKTy, 0 M3MEHEHHIO
CTENEHEW OKUCIIEHUSI XUMUUECKHUX JIEMEHTOB);

® XapakTepu3oBarh (OMUCHIBaTh) oOOmME W cHenu(uyecKkrue XUMHUYECKHE CBOWCTBA TPOCTHIX U
CIIOKHBIX BEILECTB, MOATBEP)KJasi OMHCAHME NPUMEPAMU MOJIEKYISPHBIX U HOHHBIX ypaBHEHHUI
COOTBETCTBYIOLIMX XMMHUECKUX PEAKLMII;

® COCTaBJISITh YPABHEHMSI DJIEKTPOJIUTHUECKOM AMCCOLMAIIMM KUCJIOT, LIEJOoYel U COJeH, MOJHbIE U
COKpallEHHbIE YpaBHEHUS peaklUi HMOHHOIO OOMEHa, YpaBHEHMs PEaKLMH, IMOATBEPKIAIOLINX
CYLIECTBOBAHHE F€HETUYECKON CBSA3HM MEXAY BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

® PaCKphIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIMHA IOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OallaHCa dTHX PeaKLnii;

® [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT HUX CTPOEHMS, BO3MOXHOCTHU NPOTEKAHUS
XUMHUUYECKHUX MIPEBPALICHUM B pa3IMUHbIX YCIOBUSIX;

® BBIUUCIISITH OTHOCHUTEIBHYIO MOJIEKYJISPHYIO M MOJSPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO JJIEMEHTa Mo (opMyle COEIMHEHHUS, MAacCOBYIO JIOJII0 BEUIECTBA B pPacTBOPE,
IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHUECKOMN peaKkuu;

e coOJroIaTh MpaBuia MOJb30BaHUS XMMHUECKON OCY0N U 1a00paTOPHBIM 000PYIOBAHUEM, & TaKXKe
npaBwia oOpallleHuss C BELIeCTBAMU B COOTBETCTBUM C HWHCTPYKLUHSMU I10 BBIIOJHEHUIO
7a00paTOPHBIX XWMUYECKHX OIBITOB IO TOIXYYEHHIO W COOMPAaHUIO Ta3000pa3HBIX BEIIECTB
(aMMHMaKa 1 yIJIeKUCIIoro rasa);

® [IPOBOJUTH PEAKIIMH, MOATBEPKAAIOIINE KaYeCTBEHHBIN COCTAaB Pa3IMYHbIX BELIECTB: PAclO3HABATH
ONBITHBIM TYTEM XJIOpUI-, OpomMHa-, WOAWI-, KapOoHar-, ¢ocdar-, cunmkar-, cyiabdar-,
TUIPOKCHU/I-UOHBI, KATUOHBI AMMOHUS Y MOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOLINE B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

® [IPUMEHSATh OCHOBHBIE ONEpAlMi MBICIUTEIBHON JAEATEIbHOCTH — aHAU3 U CHHTE3, CPaBHEHME,
0000111eHre, CHUCTEMAaTU3allii0, BBISBJICHHE NPUYUHHO-CIEICTBEHHBIX CBSI3eH — JUId W3Yy4eHUs
CBOMCTB BELIECTB M XHMMHYECKMX pEaKIUil, €CTeCTBEHHO-HAyYHbI€ METOAbl IO3HAHUSI —
HAONIONIEHNe, WM3MEpeHHe, MOJENHPOBAHKE, OKCIEPUMEHT (pealbHbIi M MBICICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

Koaun4decTBo yacoB

Ne duekTpoHHbIE (LM pPOBbIE)
HaunmenoBanue pPa3aejioB 1 T€EM NMPOorpaMmbl KOHTpOJILHLIe HpaKTuqec
n/n Bcero o0pa3oBaTeibHbIE Pecypchl
padoTbI KHe padoThl
Pa3nen 1. [lepBoHauajibHbIe XUMHYECKHE MOHATHS
XuMHS — BakHast 00J1aCTh €CTECTBO3HAHUS U
1.1 . 5 2 bubmuoreka L1OK https://m.edsoo.ru/7f41837c
MPAKTHYECKOM JISATEIHPHOCTH YeI0BEKa
1.2 BemecTBa 1 XUMHYECKHE PEaKIIUH 15 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pasjen 2. Baxxneiinue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB
2.1 Bozayx. Kucnopon. Ilonsitue 06 okcumax 6 bubnuotexa IIOK https://m.edsoo.ru/7f41837c
2.2 Bonopona.[lonstie o kuciaorax u comusx 8 1 bubnuotexa IIOK https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [lonsiTrie 06 ocHOBaHUSX 5 1 bu6moreka L{OK https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIacChl HEOPraHUYECKUX COSANHEHUN 11 1 bubnuotexa ILIOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnea 3. Ilepuonnyecknii 3akon u [lepuoguyeckas cucrema xumuueckux 1emMenToB . M. MenneneeBa. CtpoeHne arToMoB. XUMH4YECKAsi CBA3b.

OKHCIUTENbHO-BOCCTAHOBUTEIbLHbIE pPeaKkuuu

3.1

[Tepuoanyeckuit 3akoH u I[leprnonnueckas
cHCTeMa XUMHUYeCKux aneMenToB [[. 1.
MenneneeBa. CtpoeHue aroma

bubnmoreka [TOK https://m.edsoo.ru/7f41837¢
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8 bu6mmoreka IL{OK https://m.edsoo.ru/7f41837c
Xumuueckas cBsizb. OKMCIUTEIBLHO-
3.2 BOCCTaHOBHUTEJILHBIC PEAKIIUU
Hroro no pasneny 15 bubnuorexa LHOK https://m.edsoo.ru/7f41837c
PesepBHoOE Bpems 3 bubmuoteka LIOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIIACC

Koaun4decTBo yacoB

Ne JIeKTpOHHbBIe (HH(POBbHIE)
HaumeHoBaHue pa3/iesioB M TeM NPOrpaMMbl Konrpoasunie | Ilpakrnuec
n/n Bcero o0pa3oBareJibHbIE pecypchl
padoTbI KHe padoThl
Pa3gen 1. BemecTBo M XMMHYecKHe peaKIIuu
[ToBTOpeHue OJeHMe 3HaHUM OCHO
11 PTOPEHHE H YIIYDICHHE SHAMIH OCHOBHAIX 5 1 bubauoreka I{OK https://m.edsoo.ru/7f41a636
pasnenoB Kypca 8 Kiacca
O
1.2 CHOBHUHG SAROHOMEPHOCTH RIMIHECKIX 4 bubnuoreka LHOK https://m.edsoo.ru/7f41a636
peaxuuii
5 . X
1.3 FICKTPOTHTIHECKAT AMCCOUTALIA. AHMMIHCCIHE 8 1 1 bubnuoreka LHOK https://m.edsoo.ru/7f41a636
peakxIiM B pacTBOpax
Hroro no pazneny 17
Pasznen 2. HemeTasIbI H X cOeIMHEHHS
OO11as XxapakTepucTUKa ec AJIEMEHTO
2.1 Azl XapaKTCPHETHIA XUMHIHCCKIX SICMEHTOR 4 1 bu6mmoreka I1{OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
OO6mas xapakTepuCcTHKa €CKHX DJIEMEHTO
2.2 tHast xapairepH THK_, FHMITHCCIHX SHCMEHTOB 6 but6moreka [1OK https://m.edsoo.ru/7f41a636
VIA-rpynmel. Cepa u e€ coelMHEeHUs
OO1m1ast xapaKTepUCTHKA XUMUYECKHUX 3JIEMEHTOB
2.3 B P P 7 1 bubmuoreka L1OK https://m.edsoo.ru/7f41a636
VA-rpynmnsl. A30T, hochop U UX coeTMHEHUs
OO1m1ast xapaKTepUCTHKAa XUMUYECKHUX 3JIEMEHTOB
2.4 IVA-rpynmnel. Yepon 1 KpeMHHHA U UX 8 1 2 bubnuoreka LHOK https://m.edsoo.ru/7f41a636
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COCAUHCHUA

Uroro no pazneny 25
Pa3zjnen 3. MeTaibl M UX COeTUHEHUS
3.1 OO01re CBOMCTBA METAJIIOB 4 bubmuoreka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxueline Metaiuibl 1 UX COEIUHEHUS 16 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Hroro mo paznery 20
Pasnen 4. Xumus U OKpy:KawIas cpeaa
41 BemecTBa 1 Matepuabl B AKU3HU YEJIOBEKA 3 bubnuotexa LIOK https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHoE Bpems 3 bubmuoteka LIOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68
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HOYPOUYHOE INVTAHUPOBAHUE 8 KJIACC

JJleKTPOHHBbIE HU(pPOBbIE

Tema ypoka B
n/n Mayp cero Hara o0pa3oBare/ibHbIE pecypcehl
4acoB
bubmuoreka [IOK
. 01.09
1 Hpeaver xinit 1 https://m.edsoo.ru/ff0d210c
5 [TonsTHE O METOAAX ITO3HAHUS B 1 05. 09 bubmunoreka [IOK
XUMHH ' https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1
«IIpaBuna paboTsl B 1abopaTtopuun bubmmoreka [IOK
3 . 1 08. 09
1 IpUEMBI 00OpaIIEHHUS C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 00OPYIOBAHUEM
bubmuoreka [IOK
. 12.09
4 “lucTEIe BeMMecTsa i CMeCK 1 https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2
5 «Paznenenue cmeceli (Ha mpumepe | 1 15. 09 bubmorexa [JOK
A . PHUMEp ' https://m.edsoo.ru/ff0d28c8
OYHMCTKY [IOBAPEHHOMN COJIM)»
bubmuoreka [IOK
19.09
0 AATOMBI 1 MOTIEKYIEL 1 https://m.edsoo.ru/ff0d2a6c
bubmuoreka [IOK
. 22.09
! XHMHHCCKHE JTIEMCHTb! 1 https://m.edsoo.ru/ff0d2be8
bu6mmoreka IIOK
II 1 26. 09
8 POCTHIE 1 CHOXHAIE BeecTBa https://m.edsoo.ru/ff0d2a6c
bu6mmoreka IIOK
- 29.09
o ATOMHO-MOJIEKYIIAPHOC yieHHe . https://m.edsoo.ru/ff0d2d50
10 3aKOH MMOCTOSTHCTBA COCTaBa 1 03. 10 bubnunorexa [IOK
BelllecTB. XuMuueckas hopmyra. ' https://m.edsoo.ru/ff0d2eae
OTHOCHUTEbHAS aTOMHAs Macca. BuG 10K
nOIMoTeKa
11 1 06. 10
OTHOCHTEIb s MONCKYIAPHAA https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast o1 XUMUYECKOTO 1 10. 10 bu6mmoreka IIOK
3JIEMEHTA B COETUHEHNU ' https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemiecTa. Moib. 1 13. 10 bu6mmoreka IJOK
Mosnspnas Macca ' https://m.edso00.ru/ff0d5230
14 dusnyeckrue 1 XUMAYECKHUE 1 1710 bubmmoteka IHIOK
SBIICHUS. ' https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky u ycnoBus MPOTEKaHUS 1 90. 10 bubnuorexa HOK
XMMHYECKUX PEAKIMI ' https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUS MaCcChl BEIIECTB. 1 94. 10 bubmmorexa [IOK
XHUMHYECKHE YPaBHEHHS ' https://m.edsoo.ru/ff0d3b88
17 | BeluuciaeHHs KOJIMYECTBA, MACCHI 1 27.10 bu6mmoreka [JOK
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BEIECTBA 10 YPABHEHUAM https://m.edsoo.ru/ff0d5708

XAMHUYECKUX PEAKLIUI

Knaccudukanus xummuaeckux 1 07. 11 bubmmnoreka [IOK
peaxiui ' https://m.edsoo.ru/ff0d3f34
O06o001IcHNE U CHCTEMaTU3aIs 1 10. 11 bubmaunoreka [IOK
3HAHUM ' https://m.edsoo.ru/ff0d40c4
KonTponsHnas padora Nel o Teme

20 | «BemecTBa 1 XUMHYECKHE 1 14. 11 bubmmorexa [IOK

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

pCaKIum

21 | Bo3gyx — cMech rasos. 1 17. 11 Bubmaorexa IIOK

https://m.edsoo.ru/ff0d448e

duszndyeckrue 1 XUMAYECKHE

bu6mmoreka IIOK

i . 21.11

22 cBoiicTBa kuciopona .Ilousarue 06 https://m.edsoo.ru/fOd4614
OKCHJIax
CrocoObI MONTy4YeHHsT KHCI0po/a

23 B J1aboparo I/IIZq u o 24.11 bubmorexa [IOK

PETOp ' https://m.edsoo.ru/ff0d497a
IPOMBIIIICHHOCTH.

24 TernoBoi 3P PeKT XUMHUIECKOU 98 11 bubmuoreka [IOK
peaKIyu. ' https://m.eds00.ru/ff0d4790

o5 TorumBo. 3arpsi3HEHUE BO3yXa, 0L 19 bubmuoreka [IOK
CIIOCOOBI €r0 MPEAOTBPAILCHUS ' https://m.edsoo.ru/ff0d4c4a
[TpakTuueckas paborta Ne 3 o

26 teme «llonydenue u cobupanue 05. 19 bubmuoreka [IOK
KHMCJIOPOJIA, U3yUYEHHUE €T0 ' https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

97 Bonopox — »neMeHT u npocroe 08. 12 bu6bnunorexa IIOK
BEILIECTBO. ' https://m.edsoo.ru/ff0d4dd0

28 dusnyeckrue 1 XUMAYECKHUE 19,19 bubmmoteka IHIOK
CBOMCTBa BOIOPO/Ia ' https://m.edsoo.ru/ff0d4dd0

bubmmoteka IHIOK

29 IT 15.12

OTPITHE O KHCIOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2

30 CniocoObl momy4eHus BoA0poia B 19. 19 bubmuorexa [IOK
naboparopun ' https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o

31 teme «IlonydyeHnue u cobupanue 22.12 Bubmorexa HOK

i . ' https://m.edsoo.ru/ff0d4f42
BOJIOPOJIA, U3YUECHHE €T0 CBOMCTB)

39 MossipHblil 06bEM ra3oB. 3aKoH 96. 19 bubnuoreka [IOK
ABorazpo ' https://m.edsoo.ru/ff0d542e
Brrunciienus 00b€Ma, KoIMdecTBa

bu6mmoreka [IOK
33 BEIIECTBA r'a3a M0 €ro U3BECTHOMY 09. 01

KOJIMYCCTBY BCUICCTBA UJIN

https://m.edsoo.ru/ff0d55a0
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00BEMY

Beruncnenust 00EMOB ra3oB 1o
YPaBHEHHUIO pEaKLU Ha OCHOBE

bubmmoreka [IOK

34 12. 01
3aKOHAa 00BEMHBIX OTHOIIICHHM https://m.edsoo.ru/ff0d5708
razoB
35 du3nyecKkrue U XUMHIECCKHE 16. 01 bubmunoreka [IOK
CBOICTBa BOJIbI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 19. 01 bubmuoreka [IOK
WHIMKATOPax ' https://m.edsoo.ru/ff0d59e2
Bona xak pacTBOpHUTEIIb..
37 MaCCOBaﬂp oIS BI»)C eCTBa B 23.01 buGnnorexa IIOK
A o ' https://m.edso0.ru/ff0d5b40
pacTBope
[Ipakruyeckas padora Ne 5 o
38 teme «lIpuroroBienue pacTBOpoB 9. 01 bubmmoreka [IOK
C ONpeICIEHHON MacCOBOM 101 ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEIIECTBAY
39 Kontposnbhas padora Ne2 o reme 20. 01 Bubmuoreka [JOK
«Kucnopon. Bonopon. Boga» ' https://m.edsoo.ru/ff0d6342
40 Okcunpl: cocTaB, Kiaccuukanus, 02. 02 bu6mmoreka [IOK
HOMEHKJIATypa ' https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XUMHYECKUE
41 CBOMCTBA KMCJIOTHBIX, OCHOBHBIX 06. 02 bubnnorexa IIOK
’ ' https://m.eds00.ru/ff0d664e
1 aM(OTEpHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, 09. 02 Bubmuoreka [JOK
KJaccu(puKaIus, HOMEHKIaTypa ' https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n xumMmndeckue 13. 02 bubnuorexa HOK
CBOMCTBA OCHOBAHUI ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, 16. 02 bu6mmoreka IIOK
Kiaccu(UKaIys, HOMEHKIIATypa ' https://m.edsoo.ru/ff0dfee2
45 [Tomyuenue u xumudeckue 90. 02 bubnuoreka [IOK
CBOMCTBA KUCJIOT ' https://m.edsoo.ru/ffOdfee2
Comu (cpegnue): HOMEHKIIaTypa,
46 CHOCO(61311) nﬂon )CHI/ISI P 27.02 bubmmorexa HOK
i L ' https://m.eds00.ru/00ad9474
XHMHYECKHE CBONCTBA
[IpakTuueckas padbora Ne 6.
Pemenne skcriepuMeHTaNbHBIX
47 3aja4 110 TeMe «OCHOBHEBIC 01. 03 bubmmorexa HOK
g ' https://m.eds00.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX
COEIMHEHUI)
48 I'enetnueckas cBA3b MEXKIY 05. 03 bubmmorexa [IOK

KJlacCaMU HCOPraHN4YCCKUX

https://m.edsoo.ru/00ad9a50
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COEIUHEHUN

49 O06o00mIcHNE U CHCTEMaTU3aIUs 19,03 bubmmoreka [IOK
3HAHUN ' https://m.edso0.ru/00ad9ch2
KonTpoasHnas padora Ne3 o Teme

50 "OCHOBHBIE KJIACCHI 15.03 bubmmorexa [JOK

. ' https://m.edsoo.ru/00ad9ela
HEOPTraHWYECKUX COCAMHEHUIN
IlepBbie MONMBITKH
51 KJ1accu(puKauu XuMUYECKUX 19.03 bubmorexa HOK
1 ' https://m.edsoo.ru/00ad9ffa
2JIEMEHTOB.
Ileprognueckuii 3ak0H U

59 [lepuoanyeckas cucrema 99 03 bu6mmoreka [IOK
XHUMHUYECKHX 311emMeHToB /I, H. . https://m.edsoo.ru/00ada52c
Meunneneesa

bu6mmoreka IIOK
53 IT 02. 04
CPHOIEL, TPYHIIRL HOATPYTIHEL https://m.edsoo.ru/00ada52c
bubmuoreka [IOK

54 C . 05. 04

TPOCHIE GTOMOB.. X30TOMH https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX

55 000J1049€K aTOMOB 3JIEMCHTOB 09. 04 bubmuoreka [IOK
Ileprognueckoni cucremsr . 1. ' https://m.edsoo.ru/00ada6bc
MenpneneeBa
XapakTepucTuKa XUMHUYECKOTO

56 3JICMEHTA 10 €T0 IOJIOKCHUIO B 19. 04 bubmuoreka [IOK
IMepuomuueckoii cucreme JI. U. ' https://m.edsoo.ru/00ada824
MenpneneeBa
3unavenue [lepuoanueckoro

57 3aKOHA JIJISl Pa3BUTHSI HAYKU U 16. 04 bubmmoteka [IOK
npaktuku. [[. 1. MenneneeB — ' https://m.edsoo.ru/00ada96e
YUEHBIH, TIEAroT W TPAKIaHIH

58 DNEeKTPOOTPULIATEIBHOCTh ATOMOB 19, 04 bubmmoteka [IOK
XUMHUYECKUX SJIIEMEHTOB ' https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK

59 41 23. 04

OTHT XHUMHHCCRAT CBASD https://m.edsoo.ru/00adac34

50 KoBanenTHas nonsipHas 96. 04 bubnuoreka [IOK
XUMHUYECKas CBS3b ' https://m.edsoo.ru/00adaab8
KoBasienTHas HenonsipHas bubnuorexa HOK

61 03. 05
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9

bubmmoreka [IOK

62 C 07.05

TETCHD ORHCICHI https://m.edsoo.ru/00adae28

63 OKuCIUTENbHO- 14,05 bubmmorexa [IOK

BOCCTAaHOBUTCJIbHBIC PCAKIIUN

https://m.edso0.ru/00adb076
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bubmmoreka IIOK

64 OKHCIATEIN U BOCCTAHOBUTEIIH 17.05 httos://m.eds00.ru/00adb076
KonTponsHas padorta Ned4 o Teme

65 «Ctpoenue aroma. XUMHYECKas 21.05 Bubmaorexa IIOK

P ' ' https://m.edsoo.ru/00adb486

CBA3bY»

66 O06o001IeHNEe U CHCTEMaTU3aIIHS 94 05 bubmuoreka [IOK
3HAHUI ' https://m.edso0.ru/00adb33c

67 O06o001IeHNEe U CHCTEMaTU3aIIHs bubmuoreka [IOK
3HAHUU https://m.edso0.ru/00ad9ch?2

68 O0o001IcHNE U CHCTEMaTU3aIs bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO HACOB I10 66

I[TPOTPAMME
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9 KJIACC

Ne Hara | dara | Jara | JJara | DjeKTpoHHbIE
/i Tema ypoxa Bec | 9a 9a 90 90 undposbie
ero | Kjlacc | Kjacc | Kjace | Kjacc | odpa3oBarejibHbIe
Ilnan | ®akr | Ilnan | @akT | pecypchbl

[lepuonuueckas cucrema 04.09 Bu6mnorexa LOK

1 | xumHMYeCKHX 211€MEHTOB 1 04.09 .
https://m.edsoo.ru/00adb59e

J1. 1. Menneneesa

, 3aKOHOM€pHOCTF B . 06.09 07,09 Bu6mnorexa LOK
VSMCHCHII CBOHCTR ' https://m.edsoo.ru/00adb6b6
XUMHUYCCKHX IJICMCHTOB

5 Knaccudukanus u . 11.09 1109 BuGmorexa LIOK
HOMEHITaTypa ' https://m.edsoo.ru/00adb7e2
HEOPTaHMYECKHUX BEIICCTB

, Bupl XuMu4deckoii cBs3u . 13.09 14.00 Bu6nnorexa LIOK
11 THTIBI KpHCTAIITIHCCKHX ' https://m.edsoo.ru/00adbac6
penéToK
KonTponbhas padora Nel 18.09
o TeMe «IloBTOpeHue u

5 | yryOnenue 3nanuii 1 18.09
OCHOBHBIX pa3JiesioB Kypca
8 kimacca»

A Krnaccudukanus § . 20.09 2100 Bu6morexa LIOK
XHMIFCCIHX PCAKILIH TO ' https://m.edsoo.ru/00adbcb0
Pa3IMYHBIM MPU3HAKAM
[TonsTre o ckopocTu 25.09 bubnuoreka [IOK

7 . 1 25.09
XUMHYECKOU peakLvu. https://m.edsoo.ru/00adbe9a
[TonsiTHE 0 XUMUYECKOM 27.09

g | paBHOBecuu. DaKkTOPE, 1 28.09 bubmorexa IJOK
BJIUSIIOIIME HA CKOPOCTh ' https://m.edsoo.ru/00adc28c
XUMHUYECKOHN peakiuu

. OkucauTenbHO- . 02.10 0210 Bu6uorexa 1JOK
BOCCTAHOBHTCILHRIC ' https://m.edsoo.ru/00adcade
peakuuu

10 Teopus . 1 04.10 05.10 bubmmoteka IIOK
YICKTPOIMTHIHCCKOR ' https://m.eds00.ru/00adcd68
JTUCCOITHAITUH.

1 I/IOHHLIg ypaBHEHHUSI 1 09.10 09.10 bubmmorexa [IOK
peaknuu https://m.edsoo0.ru/00add448

1o | Xumudeckue coicTsa 1 11.10 12.10 bubauroreka IJOK
KHCJIOT X1 OCHOBaHHUH ' https://m.edsoo.ru/00add5d8

13 | Xummueckue cBoiicTsa 1 16.10 16.10 bubauroreka IJOK

coJien

https://m.edsoo.ru/00add8b2
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14 [MousiTHE O THAPOIU3E 18.10 19.10 Bubnuoreka [IOK
coeii ' https://m.edsoo.ru/00add9d4

15 | O0obweHue 1 23.10 93.10 bubaunoreka IJOK
cUCTeMaTu3anus 3HaHu| ' https://m.edsoo.ru/00addd12
[TpakTudeckas padora No 25.10

16 1. «Pemmenue 26.10 bubmuoreka [IOK
HKCIIEPUMEHTAIBHBIX ' https://m.edsoo.ru/00addbfa
3a/1a9»
Konrponpsnas pabora Ne2 08.11
10 TEME

17 «INEKTpOoIUTHYECKas 09.11 bubmmoreka [IOK
JMCCOIHAITHSI. ' https://m.edsoo.ru/00addecO
XHWMHYECKHE PEAKIINH B
pacTBOpax»
OO01mmas xapakTepucTUKa 13.11
raJloreHOB. X MMHYCCKHE bu6mmoreka IIOK

18 s 13.11
CBOMCTBA Ha IpUMeEpe https://m.edsoo.ru/00addfe2
XJjopa
XinopoBogopoa. ComnsiHast 15.11
KHCJI0Ta, XUMHUYECKUE bubmuoreka [IOK

19 . 16.11
CBOICTBA, OJyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTnueckast pabora Ne 20.11

20 2 no teme «llonydyenue 20.11 bubnnorexa [JOK
COJISIHOM KHCJIOTBI, ' https://m.edsoo.ru/00ade348
H3y4EHHE €€ CBOMCTBY

’1 Brraucnenus mo 22.11 2311 Bu6norexa LIOK
%IEZEEEII;MM A ' https://m.edsoo.ru/00ade488
OO6m1as xapakTepucTuKa 27.11 bubmmoteka IIOK

22 27.11
snemeHToB VIA-rpymnisl https://m.edsoo.ru/00ade64a
AnnorponHsie 29.11

23 MOIU(UKAIIAA CEPHI. 3011 bu6mmoreka [JOK
Haxoxaenue cepsl U €€ ' https://m.edsoo.ru/00ade64a
COEAMHEHHI B IIPUPOJIE

y CepoBoniopo, cTpoeHue, 04.12 0415 Bu6nnorexa LIOK
usnacckue u " ' https://m.eds00.ru/00ade802
XUMHYECKHE CBOMCTBA

o5 Oxcunpl cepol. CepHas 06.12 07.12 Bbubnuoreka [IOK
KHCJIOTA, ' https://m.edsoo.ru/00adea28
XUMHUYECKHE PEAKLINH, 11.12

0@ | JIeKallue B OCHOBE 1112 bu6mmoreka [IOK

MIPOMBIIIIJIEHHOTO CrIoco0a
TIOJTYYSHHSI CEPHOM

https://m.edsoo.ru/00adec8a
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KHCJIOTHI.

Brruncienue maccoBoi

13.12

97 14.12 bu6mmoreka IIOK
JIOJI BBIXOAA POAYKTA ' https://m.edsoo.ru/00adec8a
peaxiuu
OO61mas xapakTepucTrKa 18.12
28 | snementoB VA-rpyIIibL. 18.12 bubmmorexa TIOK
https://m.edsoo.ru/00adeeab
A30T.
20.12 bu6mmoreka IIOK
29 | Amniar. 2112 https://m.eds00.ru/00adf004
[IpakTuueckast pabora No 25.12
30 3 o teme «llonydyenue 2512 Bbubnuoreka [HOK
aMMMaKa, U3y4eHHUE ero ' https://m.edsoo.ru/00adf180
CBOMCTB»
27.12 bubmuoreka [IOK
31 | Asorsas kucnora. 28.12 https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB 10.01
32 |H coJIel aMMOHHS B 11.01 bu6mmoreka [IOK
KaueCTBE MUHEPAIbHBIX ' https://m.edsoo.ru/00adf518
YIOOPECHHUI.
23 docdop. Oxeun dpocdopa 15.01 15.01 Bu6nnorexa LIOK
(V) u pocdopras ' https://m.edsoo.ru/00adf68a
KHCIIOTA.
Hcnons3zoBanue Gocdaron 17.01 Bu6mmorexa LIOK
34 | B xatecTBeE MHHEPATLHEIX 18.01 https://m.edsoo.ru/00adfc20
YIOOPECHHUI. — '
22.04 bu6mmoreka [JOK
35 | Yruepon. 22.01 https://m.edsoo.ru/00adfd9c
OKcus 24.0
36 yIIIEpOAa. DKOJIOTHUECKH 4 25.0 bubmmorexa LIOK
€ MpoO0IeMEBI, CBI3aHHBIC 1 https://m.edsoo.ru/00adfebe
P
¢ okcuzioM yriepona (1V)
37 | YrombHas kucnora n eé 29.0 29.0 Bubmuorexa LIOK
colu 1 1 https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padora Ne 31.0
38 4 1o reme "llonydenne 1 01.0 bubmoreka [IOK
YIICKHCIIOTO Ta34. 2 https://m.edsoo.ru/00ae027e
KauyecTBeHHas peakus
Ha KapOoHar-1oH"
IlepBoHavambHBIE 05.0
39 MOHATHA 00 2 05.0 bubmmoreka [IOK
OPTaHITHICCKIX 2 https://m.edsoo.ru/00ae054e

B€HICCTBax KakK O
COCAMHCHUAX YITICPOJa
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40 Kpewmuuii u ero 07.0 08.0 Bbubnuoreka [OK
COCTMHECHHS 2 2 https://m.edsoo.ru/00ae080a
[Tpaktudeckas padora No 12.0
5. Pemienue 2
IKCIEPUMEHTATBLHBIX 12.0 Bu6miorexa [[OK

4 saiad HOUTCMC 2 https://m.edso0.ru/00ae0bf2
«Baxuneime
HEMETAaJLJIbl K UX
COCJTMHCHHM S
KonTponbhas pabora Ne3 14.0

42 o teMe «Baxxueiiue 2 15.0 bubnuorexa HOK
HEMETaJIbl U UX 2 https://m.edso0.ru/00ae0el8
COCIMHEHHMS

42 OO01mas xapakTepucTrUKa 19.0 19.0 Bu6nuorexa LIOK
XUMITACCIHX SIIEMEHTOB 2 2 https://m.edso0.ru/00ae103e
— METAJLJIOB.

14 XHUMUYECKHE CBOMCTBA 21.0 22.0 bubmmoreka [IOK
METaJJIOB. 2 2 https://m.edso0.ru/00ae1156

45 Obmme criocobb! 26.0 26.0 bu6mmoreka IIOK
TOJTYHCHI METAILIOB. 2 2 https://m.edso0.ru/00ae1156
CnnaBbl.

46 ITonsiTre 0 KOppo3un 28.0 29.0 bu6nnorexa IIOK
METaJlJIOB 2 2 https://m.edso0.ru/00ae1278

47 04.0 04.0 bubmuoreka [IOK
[enotmere meraner 3 3 https://m.edsoo.ru/00ae14b2

48 Oxcupl ¥ TUAPOKCUIBI 06.0 07.0 bubnuoreka [JOK
HaTpUs U KaJus 3 3 https://m.edsoo.ru/00ae14b2

49 H_[enquo3eMeanLEe 11.0 11.0 Bucmorexa [OK
MeTamEH Kbl I 3 3 https://m.edso0.ru/00ae15e8
Marsui

59 | Bakneiimue coennenus 13.0 14.0 Bbubnuoreka [IOK
KaJbIUs 3 3 https://m.edsoo.ru/00ae15e8

51 O6001enne u 18.0 18.0
CHUCTEeMaTH3aIus 3HAaHUH 3 3

52 JKécTkocTh BOIBI 20.0 21.0 bubmuoreka [IOK
crocoObI €€ ycTpaHeHUs 3 3 https://m.edso0.ru/00ae1886
[IpakTnueckast pabora Ne 01.0

53 6 o Teme "XKécTkocTh 4 01.0 bubmorexa [JOK
BOJBI I METOJIEI €6 4 https://m.edsoo.ru/00aelae8
ycTpaHeHus"

54 ATIOMUHHI 03.0 04.0 bubmmoreka [IOK
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4 4 https://m.edso0.ru/00aelc64
5 AmdoTepHbIe cBOHCTBa 08.0 08.0 Bu6mnorexa LOK
OKCILIA 1 THAPOKCHAA 4 4 https://m.edsoo.ru/00aelc64
AJTFOMUHUS.
56 - 10.0 11.0 bubanoreka IIOK
1eso 4 4 https://m.edsoo.ru/00ae1d86
- Oxkcupl, rm[plollccm[bl u 15.0 15.0 Bu6mmorexa 1JOK
coma xenesa (1) u 4 4 https://m.edsoo.ru/00ae35e6
xenesa (1)
58 O06o006mIcHE U 17.0 18.0
CHUCTeMaTHh3aIus 3HaHUU 4 4
[IpakTuueckast pabora No 22.0
7. Pemienue 4
59 AKCIEPUMEHTAIbHBIX 22.0 bubmmoreka [IOK
3a7a4 1o TeME 4 https://m.edsoo.ru/00ae3de8
«Baxneinme MeTauibl 1
UX COCIUHCHHUS
Brruucienus no 24.0
ypaBHEHUSAM 4
60 XMMHUYECKUX PeaKIyi, 25.0 bu6bnnorexa IIOK
€CJIM OJINH U3 PEarcHTOB 4 https://m.edsoo.ru/00ae1750
JIaH B U30BITKE UIIN
COJICPIKUT MMPUMECH
61 O060061eHue u 06.0 02.0
CHUCTEeMaTH3aIus 3HaHUH 5 5
KonrtponpHas pabora Ned 08.0
62 1o teMe «Baxneniue 5 06.0
METaAJUIbl U UX 5
COCJTMHCHH S
63 BemecTBa u MaTepualel 13.0 13.0 Bucmorexa [OK
B TIOBCCAHEBHOM KU HH 5 5 https://m.edso00.ru/00ae3f50
YeJroBeKa
64 XHUMIIECKOe 15.0 16.0 bubmoreka [IOK
SATPAICHHE 5 5 https://m.edso00.ru/00ae4270
OKpY’Karolen cpesipl
65 | PoIbXMMMH B pelicHuK 20.0 20.0 Bubnnoreka [IOK
AKOJIOTHYECKUX MPoOIeM 5 5 https://m.eds00.ru/00ae4270
66 O060061menue u 22.0 23.0 Bbubnuroreka [IOK
CHUCTEMAaTHU3aIWsI 3HAHUM 5 5 https://m.edso0.ru/00ae0d0a
67 O06o001eHue u bubmuoreka [IOK
CHUCTEMAaTHU3aIvs 3HAHUM https://m.edsoo.ru/00adb33c
68 O606u1eHNE 1 Bubmoreka [IOK
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cUcTeMaTHU3alus 3HAaHUU https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB 66

I10 ITPOIT'PAMME 66
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YYEBHO-METOANYECKOE
OBECIIEYHEHUME OBPA3ZOBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYHEHUKA

Xumus. 8 kiace: yae0. 1 oomeoopa3oBarenbHbiX yupexaenuit / O.C. I'abpuenss. - 3-¢
u3M., crpeotun. - M.: [Ipoda, 2022. - 286 c.
Xumus. 9 kiacc: yue0. mis obmeoopazoBarenbHbiX yupexaeHuit / O.C. ['abpuensH. - 3-¢
u3M., crpeotun. - M.: [Ipoda, 2022. - 288 c.

METOINYECKUE MATEPUAJIBI JIS1 YUUTEJIA

1. I'a6puensu O. C., Bockoboiinukosa H. I1., Amykosa A. B. HacTonbHast KHUTa YYUTEIIA.
Xumus. 8 ki1.: Meronuueckoe mocodue. - M.: [Ipoda, 2021.

2. TI'abpuensu O. C., SmrykoBa A. B. Tetpanp 115 1ab0paTOpHBIX OMBITOB M MPAKTHYESCKUX
pa6ort. 8 k1. K yuebnuky O. C. 'abpuensina «Xumus. 8 kimace». M.: [Ipoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C. I'abpuensina «Xumus». 8
kiacc / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 109.

4. I'abpuensn, O. C. Metonndeckoe nocobue k yueonuky O. C. ['abpuensna «Xumus». 9
kiacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHonoruueckue kaptel kK yaeOHuky O. C. ['abpuensna «Xumus. 8 kimacey :
Metoandeckoe mocodue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHojoruueckue kaptel kK yaueOHuky O. C. ['abpuensna «Xumus. 9 kmacey :
Metoandeckoe mocodue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KonTponbHblie u mpoBepouHbie padoTsl k yueOHuky O. C. ['abpuensina
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u np. - M.: [Ipoda, 2022.
TaHHbBIE

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI
CETHU UHTEPHET

http://www.chemnet.ru 'azeta «Xumus» U callT 11 yuuTens «5 uay Ha ypoK XUMUM»
http://him.1september.ru Equnas komtekiwmst LIOP: TIpeameTtHas Koyiekmus « XuMUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayUHBIE SKCTIEPHUMEHTHI:
xumusi. Komeknus Poccuiickoro o61eobpa3oBareibHOTO mopTajia
http://experiment.edu.ru AJIXMUMMUK: caiit JI.}O. AnukGepoBoit

http://www alhimik.ru Becepoccuiickast onuMIiaia MKOIbHUKOB 0 X UMHUU
http://chem.rusolymp.ru Opranndeckast XUMHsL: SIEKTPOHHBIN YUSOHUK [T CpeaHEH
IITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHHU: SJICKTPOHHBIN YU4eOHUK
http://www hemi.nsu.ru OtkpeITeiii Kostempk: Xumust http://www.chemistry.ru
JIMCTaHIIMOHHAS OJIMMITHA/IA TI0 XU
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