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Coaepikanue yueOHOr 0 npeaMera
8 kiace

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Poib xuMuM B KU3HU 4elloBeKa. XMMHUS B CUCTeMe HaykK. Tena m BemiecTBa. @U3NYECKUE CBOICTBA BEIIECTB. ArperaTHoe
cocrosiHue BelecTB. [loHaTre o Meroax no3Hanus B xuMmuu. Yucreie BeniecTBa U cMecu. CrocoObl pasienieHns cMecei.

ATOMBI ¥ MOJIEKYNbl. XUMHUYECKUE 3eMEeHTbl. CUMBOJIBI XUMHUUYECKUX 3J1eMEHTOB. [IpocThie U ciokHble BeniecTBa. ATOMHO-MOJIEKYJIIPHOE
yUEHHUE.

Xummueckas Gopmyra. BaleHTHOCT aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH IMOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENbHAS aTOMHAs Macca.
OTtHocuTenbHAasE MOJIEKYIIsIpHAsl Macca. MaccoBasi 107151 XMMUYECKOI0 AIEMEHTA B COETUHEHHH.

KonnuectBo BemectBa. Monbs. MonsipHas macca. B3anMocCBsA3b KOJIMYECTBA, MACChl U YHCIIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacu€rsl mo
(dbopMysaM XUMUYECKUX COCAMHEHUH.

Ouznyeckue U XUMHUYECKUE SIBJICHUA. XUMHUUYECKas peakius U €€ MpU3HaKh. 3aKOH COXPAHEHHUs MAacChl BEIIECTB. XUMHYECKHE ypaBHEHUS.
Knaccudukanus XuMHYeCKUX peakiuuil (COeTUHEHUs, pa3IokKeHHs, 3aMelLeHus, 0OMEeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMUYECKOW MOCY/I0H, IpaBUjiaMi pabOThI B JJabopaTopuu U mpruéMaMu oOpallieHus ¢ 1abopaTopHbIM 000pyI0BaHUEM, H3yUECHHE
U omnucanue (U3NYECKHUX CBOMCTB 00pa3IlOB HEOPTraHWYECKUX BEIIECTB, HabOmtoneHHe (Gu3nueckux (MJIaBJIE€HHWE BOCKA, TasHUE JIbJa, PAcTUpPaHUE
caxapa B CTYyIKe, KMIIEHHE U KOHJIEHCALUS BOJbl) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJEWCTBHE Mena ¢
KHCJIOTOM) sIBJICHUH, HAOII0/IEHNE U ONTMCAaHNE TTPU3HAKOB MPOTEKAHMUS XUMHUYECKUX PEaKIni (pas3sioKeHUe caxapa, B3auMOJICHCTBUE CEPHOM KHUCIOTHI
¢ xyopuaoM Oapwusi, paznoxkenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoeicTBUE kene3a ¢ pactBopoM conu Menu (1), m3yuenne cnoco6oB
paszenieHus: cMeceil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE, BhIIAPUBAHUE, TUCTHUIAIMS, XpoMaTorpadus, NpoBeJeHHE OYUCTKHU ITOBAPEHHOM COJIH,
HaOMOJIeHNe M ONHMCAHHME pe3ylbTaTOB IMPOBEICHUS OIbITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3/JaHHe MOJeNed MOJIeKyl
(ITapocCTep>KHEBBIX).

BaxuHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopon — sneMeHT u mpocToe BemiecTBo. HaxoskneHue kuciopoja B mpupoje, pU3nveckue u
XUMHYECKHe cBoMcTBa (peakuuu ropenusi). Okcunsl. [Ipumenenne kucnopoaa. CriocoObl MONTy4YeHUs KUCIOPOAa B JIAOOPATOPUH U MPOMBIIIIECHHOCTH.
KpyrosopoT kucnopoza B npupoze. O30H — alioTponHast MOAU(PHUKAIUS KUCIOPOIa.

TemnoBoil ekt XuMUYECKOW peakiui, TEPMOXUMHUYECKUE YPABHEHHS, IK30- M SHAOTEPMHUECKUE PEaKIuu. TOIUIMBO: YrOjb U METaH.
3arpsi3HeHue BO3/1yXa, yCUJIICHHE MapHUKOBOTro 3 dekTa, pa3pylieHre 030HOBOTO CJIOSI.

Bonopon — snemeHT u npoctoe BemecTBo. HaxoxaeHue Bomopoaa B nmpupoje, Gpusndeckue U XMMUYECKUE CBOICTBA, MPUMEHEHHE, CIIOCOOBI
noxy4yeHus. Kucimotsl u couu.

MousipHbiii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

duznyeckue cBoicTBa BoAbl. Bona kak pactsopurens. PactBopsl. HacklieHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPUMOCTD BEIIECTB B BOJE.
MaccoBast 10J1s BEILIECTBA B PaCTBOpe. XMMHUYECKHE CBOMCTBA BoAbl. OCHOBaHUsA. Posib pacTBOPOB B IpHUpOJIE U B XKU3HU YenoBeka. KpyroBopoT Bosl
B IIPUPOJE. 3arpsi3HEHUE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA PUPOJHBIX BOJ.

Knaccugukanus Heoprannyeckux coeanHeHnil. Oxeupl. Kiaccudukanus okcuioB: cosieo0pasyromue (OCHOBHbIE, KUCIOTHbIE, aM(OTEpHBIC)
u HecosieoOpasytomue. Homenknarypa okcuioB. duznyeckne U XUMHUYECKHE CBOICTBa okcHIOB. [TomydyeHue okcuos.

OcnoBanus. Kiaccudukanus ocHOBaHMIL: IIENOYM W HEpacTBOpUMbIE ocHOBaHUS. HomeHknaTypa ocHoBaHuil. Pu3ndeckue M XUMHUYECKHE
CBOMCTBA OCHOBaHUM. [losryueHre OCHOBaHMA.



Kucnotel. Knaccuduxanust kucinor. Homenknarypa kucnor. Ouznyeckue U XUMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTH MetamuioB H. H.
bekerona. [lonyyeHue Kucior.

Conu. Homenknarypa cosneil. @u3nueckue u XuMuieckue cBoiictsa cosieil. [Tonyuenue coseit.

['eneTnyeckas CBSI3b MEXKy KJIaCCaMH HEOPTaHUYECKUX COCAUHEHUH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEJEICHUE COJEpKaHUsl KUCJIOPOJia B BO3MyXe, MOJYYCHHE, COOMpaHHE, PACIO3HABAaHUE W HU3yYCHUE CBOWMCTB KUCIOpOJA,
HaOJI0/ICHUE B3aUMOICHCTBUS BEUIECTB ¢ KHCIOPOJIOM M yCIOBUS BO3HUKHOBEHHS M MPEKPAIEHUS TOpeHUs (T0Xkapa), 03HAKOMIICHHE ¢ 00pa3IaMu
OKCHJIOB U OTIFICAHWE WX CBOWCTB, MOJYYCHHE, COOMpAHHE, PACIIO3HABAHUE W U3YYCHHE CBOWCTB BOJOPOAA (TOPEHHE), B3AMMOACHCTBHE BOJIOPOIA C
okcumom wmemu (I1) (BO3MOXXHO HMCHONB30BaHWE BUIACOMATEPHATIOB), HAOIIOAEHHE OOPA3IOB BEHIECTB KOJMYECTBOM | MOJIb, HCCIIEOBaHHE
0COOEHHOCTEHN PACTBOPEHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO, IPUTOTOBJICHUE PACTBOPOB C OMPENEIEHHON MAcCOBOM JI0JIeM pacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBUE BOJIbI C METAIaMU (HATpHEeM M KajbllieM) (BO3MOKHO HCIOJIb30BaHHE BHUICOMATEPUAIIOB), HCCIIEIOBaHWE 00pa3IoB
HEOPraHMYECKHX BEIIECTB PA3IUYHBIX KJIACCOB, HAOMIOJACHHUE H3MEHEHMsS] OKPACKM HMHJIMKATOPOB B PAcCTBOpaX KUCIOT U IIEJIIOYEH, H3ydeHHUE
B3auMoieiicTBus okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTBI, KUCIOT ¢ METaJUIaMHU, peaklui HEUTpalu3aiuu, MOoJydeHHe HEPaCTBOPUMBIX
OCHOBaHHWH, BBITECHEHHE OJHOTO MeETajula JAPYTMM M3 PacTBOpa COJH, PEHICHUE JKCIEPUMEHTAIBbHBIX 3a7ad 1Mo TeMe «BaxxHelime KIIacchl
HEOPraHUYECKUX COCTUHCHUIN.

Iepuoauyeckuii 3axkon u [lepuoaguyeckasi cucrema xumuueckux 3jeMenToB [I. U. MenneseeBa. CtpoeHnne aToMoB. XMMHYECKAsl CBSI3b.
OKuCIUTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIuu

[lepBbie MOMBITKK KiIacCHU(pUKAIMU XUMUYECKUX 3JeMeHTOB. [IoHATHE O Tpymmax CXOTHBIX 3JEMEHTOB (IEJTOYHBIE U IIETOYHO3EMETbHBIC
METaJlJIbl, TAJIOTE€HbI, UHEPTHBIE Ia3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTepHbIE OKCUIbI U THIPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuommueckas cucrema xumuyeckux snemeHToB JI. WM. MenpeneeBa. KopoTkonepuoaHas W JUIMHHONIEPUOIHAS
dbopmer [lepromuueckoit cuctembl xumuueckux snemeHToB [[. M. Mennaeneesa. Ilepuoasr u rpymnmbl. @U3NYECKUd CMBICT TOPSIAKOBOTO HOMEDPA,
HOMEPOB MEPHUOJA U TPYIIIHI JIEMEHTA.

Crtpoenue aromoB. CocraB aTOMHBIX sjep. M3orombl. DiekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JO0YEK aTOMOB MEpBBIX 20 XUMHUYECKUX
aneMeHToB Ilepuoanyeckoit cuctemsl JI. . MenneneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA IO €ro MojIoKeHuto B [lepuoandeckoi cucreme
. Y. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJNyca aTOMOB XUMHUYECKUX TEMEHTOB, METANIMYECKUX U HEMETAJNIMYECKUX CBOKCTB I10 TPyNaM U NePHOIaM.

3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoil cuCTEMbl XUMUYECKUX 3JIEMEHTOB JUUIsl pa3BUTHUS Hayku U npaktuku. J[. . MenneneeB —
YYEHBIN U IPAKIaHUH.

Xumuyeckas cBsi3b. KoBaneHTHast (MOJIpHASI U HEMOJSPHAS) CBSA3b. DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIeMEHTOB. MlOHHAs CBS3b.

Crenenb okwucieHus. OKHUCIHMTENIbHO--BOCCTAHOBUTENbHbIE peakuuu. Ilpomecchl okucieHuss u  BoccTaHOBIEHUS. OKUCIUTENH U
BOCCTaHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

M3y4eHHe OO0pa3IoB BEIIECTB METAJIOB M HEMETaNIOB, B3aUMO/JICHCTBHE THAPOKCH/IA [IMHKA C PACTBOpPAMM KHUCIOT W IIENOYe, MpOBeIeHUE
OTIBITOB, WTFOCTPUPYIOIIHUX MPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIuii (TOpeHne, peakliuy Pa3ioKeHHsI, COSTUHEHUS).

Mesicnpeomemmnuie ceasu

Peanu3arusi MeXMNpeIMETHBIX CBSI3€H MPU U3YUYEHUH XMMHH B § Kjacce OCYIIECTBISETCS uYepe3 UCIOJB30BaHUE KaK OOIIMX eCTECTBEHHO-
-HAyYHBIX MOHATUMN, TaK U MMOHATUH, BISIOIIUXCS CUCTEMHBIMU I OTACIBbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO 1IUKIIA.

OO1ue ecTecTBEeHHO--HAayyHbIC TOHSATHS: HAYYHBIA (akT, TUIMOTE3a, TEOpHUs, 3aKOH, aHaJW3, CHUHTE3, KIACCH(HUKAIUs, MEPUOJUYHOCTS,
HaOI0/IeHNE, SKCIIEPUMEHT, MOJACTTUPOBAHUE, U3MEPEHUE, MO/JIEINb, SIBIICHHE.



dusuka: matepusi, aTOM, IECKTPOH, IPOTOH, HEHUTPOH, UOH, HYKJIU, U30TOIIbI, PAJMOAKTHBHOCTh, MOJICKYJIA, DIICKTPHUYCCKUN 3apsi]l, BEIIECTBO,
Teo, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3NYECKHE BEIIMYMHbI, CAUHUIIBI U3MEPEHHS, KOCMOC, TUIaHeThl, 3BE31b1, COJIHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE TOPO/IbI, TIOJIE3HbIE HCKOTIAEMBbIE, TOIUINBO, BOJHBIE PECYPCHI.

Conepxxanue y4eOHOro nmpeamera
9 kiace
YpOBEHb — (bazo6uiti)

BemecTtBo 1 XuMH4YecKasi peaKus

[lepuoguueckuit 3akoH. [lepuoguueckas cuctema xumudeckux snemeHToB JI. M. MenneneeBa. CrpoeHue aToMoB. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B, KaIHs, KAIbLUA U UX COCIUHEHUN B COOTBETCTBUU C MOJIOKEHUEM AIIEMEHTOB B
[Iepnoanueckoil cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHue BellecTBa: BUIbl XUMUYECKOU CBS3U. THUIBI KPUCTAJUIMYECKUX PEHIETOK, 3aBUCUMOCTb CBOICTB BEIIECTBA OT THUIA KPUCTAITIMYECKON
PEMIETKY U BUJIA XUMUYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKJIAaTypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIMXCS K pa3IMYHBIM Kilaccam
HEOPraHMYECKUX COEIUHEHU, TeHeTHYeCKas CBS3b HEOPraHMUECKUX BEIIECTB.

Knaccudukanus XuMU4eCKHX peakUui MO pa3IUYHbIM MPHU3HAKaM (110 YHCIY M COCTAaBY YYaCTBYIOUIMX B PEAKIMU BELIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHHUIO CTETIEHEeH OKUCICHHUS XMMHYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, IO YYaCTHIO KaTajau3aropa). JK30- M 3HIOTEPMHUYECKHE
peakuyu, TepMOXUMUYECKHE YPABHEHMUS.

[Tonsitne o cxkopoctn xumuyeckon peakiuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX XMUMHUYECKUX peakuusx. [IoHATHEe O FOMOTEeHHBIX U
rerTeporeHHbIx peakuusax. [lonstue o karanuse. [loHsTe 0 XuMH4eckoM paBHOBecHU. PAKTOpPBI, BIMSAIONNE HA CKOPOCTh XUMUYECKON pPEaKLNH U
MTOJIOKEHNE XMMUYECKOTO PAaBHOBECHS.

OKHCIIUTETEHO-BOCCTAHOBUTENBHBIC PEAKIIMH, 3JIEKTPOHHBIN OaJlaHC OKHCIMTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBlieHHE ypaBHEHUUN
OKHUCJIUTEIHbHO--BOCCTAHOBUTENIBHBIX PEAKIIMI ¢ UCTIOJIB30BaHUEM METO/Ia SJIEKTPOHHOTO OanaHca.

Teopust 3MEKTPONMTUYECKON AUCCOUMALMU. DJIEKTPOIUTHI U HE3IEKTPOJUThl. KaTnoHbl, aHMOHBI. MeXaHU3M AUCCOLMALIMM BEUIECTB C
Pa3IMYHBIMU BUIaMU XUMHUYECKOH cBsizu. CteneHb nuccoruanuu. CUiabHbIC U claOble JIEKTPOIUTHI.

Peakuuu nonHoro ooMeHa. YciioBus NPOTEKaHUS PEAKIMI HOHHOTO 0OMEHa, MOJIHbIE U COKpallEHHbIC HOHHbIE ypaBHEHUs peakuuid. CBolicTBa
KHCIIOT, OCHOBAHMI U COJIEH B CBETE MPEACTABICHUIN 00 IEKTPOIUTUYECKON aucconmanuu. KauecTBeHHbIe peakiinu Ha HOHBL. [loHATHE 0 TUpONIH3e
COJIEN.

Xumuueckuii IxKcnepumenm:

03HAKOMJIEHHE C MOJIEJISIMH KPUCTAIUTMYECKUX PEIIETOK HEOPTaHWYECKHX BEUIECTB — METAUIOB U HEMETasuloB (TpaduTa U anmasa), CIOKHBIX
BEIIECTB (XJIOpHAa HATPHs), UCCIEIOBAHHE 3aBUCHMOCTU CKOPOCTH XMMHUYECKOW peaklud OT BO3JEHCTBUS Pa3iMYHBIX (DaKTOPOB, HCCIIEIOBaHUE
3JIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, MpoOIecca AUCCOLMAIUN KUCIOT, ILIesoueil U coJieil (BO3MOXKHO MCIIOJIb30BaHHE BHJIEO MAaTEpHUasoB),
MIPOBEICHUE ONBITOB, WIIIOCTPUPYIOIIUX MPU3HAKA MPOTEKaHUs peakluil MOHHOTO oOMeHa (oOpa3oBaHME Oca/ika, BBIJEICHHME Ta3a, 00Opa3oBaHHE
BOJIbl), OMBITOB, WUTFOCTPUPYIOIIUX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peakluu pa3joXKeHHUs, COCTUHEHHS),
pacrno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX PEAKIIMI HA NOHBI, PEIICHUE DKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTasibl M UX COeIUHEHUS

OOmast xapakrepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE CTeneHu okuciaeHus. CTpoeHue u (U3uUecKue CBOMCTBA
IIPOCTBIX BELIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IpUMEpPE XJopa (B3aMMOACHCTBHE C METAUIAMU, HEMETaJlJIaMM, IIEI0YaMH).



Xnoposonopoa. CossiHas KUCIOTa, XUMUYECKUE CBOWCTBA, MOJIyd€HUE, pUMeHeHue. JleificTBue XJiopa M XJIOPOBOAOPOJAa HAa OPraHMU3M YEJIOBEKA.
Baxwueiimme Xaopuabl U UX HAXO0KIEHUE B IIPUPOJIE.

OOmass xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOSHHS aTOMOB, XapakTepHbIE CTeneHH oOokucieHus. CrpoeHue u
¢u3nvecKkue CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAW(UKAIMN KHUCIOPOJa U Cepbl. XUMHUYECKHE CBOMCTBA CEpBHI.
CepoBoyiopos, crpoeHue, (U3NYECKHEe M XUMHYECKHe CBoOMcTBAa. OKCHABI Cepbl KakK NPEACTaBUTENN KHCIOTHBIX OKCHAOB. CepHas KHCIOTa,
¢u3nveckue U XMMUYECKHE CBOMCTBA (0OIIME KakK MpEACTaBUTENS Kilacca KUCIOT M cnenuduyeckne). XUMHUUECKUE PEAKINH, JEKAIIUe B OCHOBE
MPOMBIIIJICHHOTO crioco0a MOJy4eHus: cepHOi KUCTOoThL. [IpuMenenne ceproit kuciaoThl. CosM CEpHOM KUCIOTHI, KaYeCTBEHHAs peakius Ha Cyibdart-
noH. HaxoxneHnue cepel U €€ COeIUHEHUM B Ipupojie. XUMUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl COCTUHEHUSMH Cepbl (KHUCIOTHBIE JIOK]H,
3arps3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHHS.

OO01as xapakTepucThKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS! aTOMOB, XapaKTepHbIE CTEIIEHU OKUCIEHUS. A30T, paclipOCTpaHEHUE
B IpUpoje, pu3nyecKkue U XxumMuueckue cBoiictBa. Kpyroopot azora B npupoje. AMMuak, ero pu3sndyeckrue U XUMUUYECKUe CBOICTBA, NOJydEHHUE U
npuMmeHenne. Coslu aMMOHMS, UX PU3NYECKHE U XUMUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakliys Ha MOHbI aMMOHMsL. A30THasl KUCJIOTa,
e€ mojydeHue, PU3NUECKHe U XUMHUUYECKHE CBOMCTBA (OOIIME Kak MpEICTaBUTEINs Kjacca KUCIOT u cnenuduueckue). Mcnoibp3oBaHne HUTPATOB U
coJiel aMMOHHMS B KaueCTBE MUHEPAIbHBIX YA0OpeHui. XUMUYECKOe 3arps3HEHHE OKPYXAloIlel cpelbl COEUHEHUSIMH a30Ta (KUCIOTHBIE JOMKIU,
3arpsi3sHEHUE BO3/yXa, MoUBBl B BOJ0EMOB). Docdop, ammoTponueie Mogudukanuu Gochopa, pusndeckue u xumuueckue cBoiictpa. Okcua docdopa
(V) u dpocdopnas kuciora, pu3nvecKre U XMMHUYECKUE CBOMCTBa, mosryyeHue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPATBHBIX YA0OPEHUH.

O6mras xapaktepuctuka nemMeHToB [VA-rpynmbel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTePHBIE CTEIIEHU OKUCIICHUS. YTIIEPOI, aJUIOTPOITHBIC
MOAU(UKAIIMK, pacHpOCTpaHEHUE B Mpupojne, (u3NyYecKue W XUMHuYeckue cBoiicTBa. Ancop6mus. Kpyroeopor yriepona B mpupoae. OKCHIIBI
yriaepoaa, ux (usnueckue M XMMHUYECKHE CBOMCTBA, JEMCTBHE HAa JKMBBIE OPraHU3MBI, MOJy4eHHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOJIEMBbI,
CBs3aHHBIE ¢ OokcuaoMm yriepona (IV), rumore3a rio0anbHOTO MOTEIJICHUS KIMMarta, MapHUKOBBIN 3¢ ¢ekT. YTojbHas KUCIOTa W €€ COJu, HX
¢duznyeckue 1 XMMUYECKHE CBOICTBA, MMOJlydeHUE U NMpuMeHeHne. KauecTBeHHas peakiusi Ha kapOoHaT-HOHBI. Vcnonib30BaHne kKapOOHATOB B OBITY,
MEUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHbIEe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCOUHEHMSX yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TJIULEPUH,
yKCycHas KucioTa). [IpupogHpie MCTOUHUKH YIIeBOIOPOAOB (YroJib, IPUPOAHBINA Ta3, He(Th), MPOAYKTHI UX NepepaboTku (OCH3UH), UX POJIb B OBITY
U npombliiuieHHOCTU. [loHsiTHE 0 OMoJIorHYecKy Ba)KHBIX BEIIECTBAaX: KUpax, OeNKax, yriieBoJax — U UX POJIM B KU3HU yelloBeka. MaTtepuaiabHOe
€IMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COCIMHEHUI.

Kpemuuii, ero gusudeckre 1 XuMUYECKUE CBOWCTBA, MOJyueHUE U npumeHeHue. CoenquHeHus: KpeMHus B npupoje. Obmiue npeacraBieHus o0
okcuze kpemuus (IV) u kpemuueBoit kuciore. CHIMKAThI, UX UCHIOJIb30BaHUE B OBITY, B MPOMBIILIEHHOCTH. BaxkHeline cTpouTenbHbIe MaTepHUabl:
KepaMuKa, CTeKJIO, [IEeMEHT, 0eTOH, xkene300eToH. [IpobneMbl 6€30macHOro UCHOIB30BAHUS CTPOUTEIHHBIX MATEPUAIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IxKcnepumenm:

U3y4YeHHe OO0pa3l0B HEOPraHWYECKHX BEIIECTB, CBOICTB COJSHOW KHUCIOTHI, MPOBEACHHE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPHA-HUOHBI U
HaO0IeHNe MPU3HAKOB HUX MPOTEKaHHWs, OMBITHI, OTpakarolye (U3MUECKHe U XMMHUYECKHE CBOWCTBA TajOreHOB M MX COCAMHEHUN (BO3MOKHO
HCIOJIb30BaHUE BUIEOMATEPHUAJIOB), O3HAKOMIIEHHE ¢ 00pa3liaMy XJIOPUAOB (TAJIOTEHUI0B), O3HAKOMIICHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHU IMU
(BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPHAJIOB), HAOIIOJeHHE Mpoliecca OOYTIMBaHMs caxapa MoJ JIecTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI,
U3yueHHE XMMUYECKUX CBOMCTB pa30aBlIeHHON CEpHOM KHUCIOTHI, MPOBEICHUE KaUeCTBEHHON peaklMM Ha cyiab(paT-uOH M HaOIIoAeHue NMpU3HaKa eé
NIPOTEKaHMsl, O3HAKOMJIEHHE ¢ (U3MYECKUMHU CBOMCTBaMH a3oTa, (ocdopa M MX COEOUHEHUH (BO3MOXKHO HCIOJIb30BAaHUE BHIEOMATEPHAJIOB),
oOpa3naMu a30THBIX U (GOCHOPHBIX yA0OpeHHit, modyueHre, coOupaHue, paclio3HaBaHUE U M3Y4YE€HUE CBOICTB aMMMaKa, MPOBEJICHHE KaueCTBEH HbIX
peakuuii Ha MOH aMMOHUS U (ocaT-uOH U U3ydyeHUE MPU3HAKOB UX MPOTEKAHUs, B3aUMO/JICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MEbIO
(BO3MOXXHO HCHOJIb30BAHUE BHUJEOMATEpPHANIOB), M3yUYEHHE MOJeNIell KPUCTAIUIMYECKHX peIIETOK anMasa, rpadura, ¢ymiepeHa, 03HAKOMIICHHE C



MIPOLIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IMPOTHUBOTA3a, MOJTy4YeHHE, COOMpaHHEe, paclio3HABaHHUE U
W3YYCHHUE CBOWCTB YIJIICKUCIIOTO rasa, MPOBEJICHUEe KAaYeCTBCHHBIX peaKluii Ha KapOOHAT W CUIIMKAT-WOHBI U M3YYCHHE MPU3HAKOB MX MPOTEKAHUS,
O3HAKOMJICHHE C MPOAYKUHEH CHUIIMKATHOW IPOMBIIUICHHOCTH, PEUIEHUE 3KCIIEPUMEHTAJbHBIX 3a7a4 N0 Teme «BaxHedlnne HeMETaJUlbl U UX
COCIUHCHUS.

MeTalabl 4 HX COeAMHEHUN

OO0masi xapakTepUCTUKA XUMHUYECKHUX OJJIEMEHTOB — METaUIOB HAa OCHOBAaHMU X TMojoxeHus B [lepumommdeckoil cucremMe XUMHUYECKUX
anemenToB J[. Y. MenneneeBa u crpoenust aromoB. CTpoeHHE METaUIOB. MeTainmyeckasi CBs3b M METaJUIMUecKas KPHUCTATMYECKas pemérka.
DNEKTPOXUMHUYCCKUAN PsiJl HAMPSHKCHUH MeTa/uToB. DU3NYEeCKHe U XUMUYECKIE CBOMCTBAa MeTauioB. O0mue crmocoObl moydeHus MetauioB. [lonsTue
0 KOPPO3HH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT Koppo3uu. CIiaBsl (CTallb, YyryH, TIOPATIOMUHHMA, OpPOH3a) U UX IPUMEHEHHE B OBITY U
MPOMBIIIJICHHOCTH.

[[{erounble MeTaIUIBL: NTOJI0KEHUE B [lepuoandeckoi cucteme xuMuueckux anemeHToB 1. M. Menaeneesa, CTpoeHHE X aTOMOB, HaX0KJACHUE B
npupojie. Pu3nueckre U XUMUYECKHUE CBOWCTBA (Ha mpumepe Hatpus u Kaius). OKCUIIBI U THAPOKCUIBI HaTpusi U Kaius. [IpuMeHeHune meaouHbIX
METaJJIOB ¥ UX COSANMHCHUH.

[[lerouyHO3EMENBHBIE METAJIBI MarHuid W Kaiblui: nojokeHue B llepuommueckoi cucreme xumumyeckux sneMeHToB J[. M. Menneneena,
CTPOCHHE WX aTOMOB, HaXOXJIeHHEe B mpupoje. Pu3nueckne U XMMHUYECKHUE CBOMCTBA MarHUs W KaibIus. BaxHele coequHeHusT KaabIus (OKCHI,
TUAPOKCHU, o). KECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEeHHUS.

Amomunnil: nosoxenue B [lepuoanueckoi cucteme xumuieckux sneMeHToB [I. . MenpneneeBa, cTpoeHre aroMa, HaXOKJICHHE B TIPUPO/IE.
dusndeckrue 1 XMMUIECKHE CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHA M THIPOKCHIA ATFOMUHUSI.

Kenezo: nonoxenne B [lepuoandeckoit cucreMe xumuueckux sneMeHToB JI. M. MenneneeBa, cTpoeHHEe aToMa, HAaXOKIACHHUE B IMPHUPOJIE.
dusndeckrue 1 XMMUUIECKHE CBOMCTBA xkene3a. OKcuapl, THAPOKCHabI U coiu xenesa (1) u sxenesa (I11), mx coctas, cCBOMCTBA U TIOJIyUEHHU €.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C 00pa3laMd METAJJIOB M CIUIABOB, UX (PU3MUYECKHMMHU CBOWCTBAMH, M3YyUEHHE PE3yIbTATOB KOPPO3UHM METAIOB (BO3MOYKHO
WCIIOJIb30BAHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA Kbl W HATPUS C BOJOH (BO3MOXXHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB), UCCIICIOBAHUE CBOMCTB JKECTKOM BOJIBI, IIPOIIECCa TOPEHUS JKelie3a B KUCIOPOie (BO3MOXKHO MCIOJb30BaHUE BUICOMATEPHAIIOB),
MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMi Ha MOHBI: MarHus, KaJbIHs, aIFOMUHUS, IMHKa, xene3a (I1) u xenesa (II1), menu (II), HabaroneHue u
OTIMCAHUE TPOIIECCOB OKpAIIMBAaHUS TUIAMEHH WOHAMHU HATpHs, KW W KaibIMsa (BO3MOXKHO HCIIOJIB30BAHHUE BHJICOMATEPHAIOB), MCCIICIOBAHUE
aM(}OTEepHBIX CBOWCTB THAPOKCHIA AFOMUHUS W THAPOKCHIA ITMHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1ad 1Mo TeMe «BaxHehIne MeTaulbl B UX
COCIUHCHUS.

XuMHUA U OKpYKAaWIIas cpena

BemectBa 1 MaTepuainbl B MOBCEAHEBHON JKU3HM 4eloBeKa. be3omacHoe MCIoIb30BaHHE BEUIECTB U XMMUYECKUX peakuuii B ObiTy. IlepBas
MOMOIIb MPU XUMHYECKUX 0KOTaX U OTPABICHUSIX.

XuMUYeCcKOoe 3arps3HeHHe OKpYXarolie cpeipl (IpenenbHas AOMycTUMas KOHIEeHTpalus Bemiects, nainee — [1JIK). Pons xumuu B pemeHun
HKOJIOTHYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3loB MaTepuaioB (CTEKIIO, CIIIaBbl METAJIOB, MMOJTMMEPHBIC MaTEpUaJIbl).

Mescnpeomemnmnuie ceazu

Peanu3arusi MeXMNpeIMETHBIX CBSI3€H MPU U3YUYEHUH XUMHH B 9 Kjacce OCYIIECTBISETCS 4Yepe3 UCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-
Hay4HbIX MOHATHH, TaK U TIOHITHUH, SIBISIOLIMXCS CUCTEMHBIMU JJIs1 OTACJBbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOmue ecTecTBeHHO-HAYYHBIC MMOHSATHUS: HAy4YHBIA (DaKT, TUMoTe3a, 3aKOH, TEOPHs, aHaIW3, CHHTE3, Kiaccu(uKamus, TepUOIUIHOCTS,
HaOII0/ICHUE, SKCIIEPUMEHT, MOJICITUPOBAHNE, H3MEPEHUE, MOJICNTb, SIBJICHUE, TAPHUKOBBINA d(h(HEKT, TEXHOIOTHSI, MATEPHAIIBL.

duznka: MaTepus, aTroM, JJIEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIWJ, HW30TOIbI, PaJUOAKTUBHOCTH, MOJEKYNa, JSJICKTPUUYCCKUH 3aps,
MIPOBOJHHUKH, TOJYIPOBOJHUKU, TUIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, OO0BEM, arperarHoe COCTOSIHHE BeEIIeCTBa, Tra3, pacTBOp,
PacTBOPUMOCTb, KPUCTAJUTMYECKAsT PEHIETKA, CIUTaBbl, (U3NICCKUE BETUYHUHBI, SAMHHIIBI H3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, MJIAHETHI, 3B E3/1bI,
Counnue.

buonorusi: ¢orocunTe3, ApIxaHue, Owochepa, SKOCUCTEMA, MHHEPAIBbHBIC YIOOPECHHS, MHUKPOIIEMEHTHI, MaKPOAJIEMEHTHI, MUTATCIIbHBIC
BEIIIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TIOPO/IBI, TIOJIE3HBIE HCKOIIAEMBbIE, TOTLTUBO, BOTHBIC PECYPCHI.



HJIaHI/IpyeMBIe 06pa30BaTeJ’lebIe pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro npeamera

1. Jluynocmmuwie

JIMuyHOCTHBIE PE3yNIbTAaThl OCBOCHUS MIPOTPaMMbl OCHOBHOTO OOIIero 00pa3oBaHus JOCTUTAIOTCS B X0€ O0Y4YEeHHUsI XMMUU B €IMHCTBE YIeOHOU
U BOCHHUTATEIBHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCPIfICKHMH CONHOKYJIBTYPHBIMU U NYXOBHO-HPABCTBCHHBIMU LCHHOCTAMU,
MPUHATBIMA B OOIIECTBE MpaBWIaMU W HOPMaMU TIOBEICHHMS U CIOCOOCTBYIOT IMpOIlECCaM CaMOTIO3HAHMS, CaMOPAa3BUTHUS W COIMAIU3AINUU
00yJaronuxcs.

JIngHocTHbIC PE3YJIbTAaThl OTPAKAKOT TOTOBHOCTH 06yqa}0m1/1xcsl PYKOBOACTBOBATLCA CHUCTEMOM ITO3UTHBHEIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ n
pacuIupeHue OmbITa JACSITEIIbHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpuoTHYECKOr0 BOCIIMTAHUS:

HEHHOCTHOI'O OTHOICHHA K OTCUCCTBCHHOMY KYJIBTYPHOMY, HCTOPUUCCKOMY H HAYYHOMY HACJICAWUIO, ITIOHUMAHUA 3HAYCHUA XUMHAYECKOU HAayKHn
B JKM3HU COBPEMEHHOIO OOIIECTBa, CHOCOOHOCTH BJAAETh JOCTOBEPHON HH(pOpPMAIMEd O MEepeAoBbIX JOCTHKEHHUSX U OTKPBITHUSX MHUPOBOH U
OTEYECTBEHHOM XUMUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPONCTBE MHUpa 1 0OIIECTBA;

2) TPa’KAAHCKOT0 BOCIIUTAHUSI:

MNpEACTAaBJICHUA O COLUAIIBHBIX HOpMax M IIpaBUIaX MCEKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B
0OIIIECTBEHHO TMOJIE3HOM, y4eOHO-HCCIIeIOBATEBCKON, TBOPUECKOM M JAPYrUX BUIAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOMU
ACATCIIBHOCTH IIPW BBINTOJIHCHUN y‘I€6HBIX, IMO3HAaBATCJIbHBIX 3aJa4, BBIIIOJHCHHU XHMHUUYCCKHUX OKCIICPHUMEHTOB, CO3JaHUU y‘—Ie6HBIX ITPOCKTOB,
CTPEMIJICHHA K B3AaUMOIIOHMMAHUIO 1 B3aMMOIIOMOIIIU B ITPOLECCE STOU y‘-IG6HOI>i JACATCIbHOCTH, TOTOBHOCTHU OLICHUBATDH CBOE MOBEACHUE U MTOCTYIIKH
CBOMX TOBApHIIEH ¢ MO3UIIMN HPABCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHMSI 10 CIIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI 0 MO3HAHUS:

MHPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE M XMMHMUYECKON peakiuu, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTaBJISIOLIME OCHOBY IS TIOHMMAaHHUS CYIIHOCTH HAay4YHOW KapTHHBI MHpa, MPEJCTaBIEHUsS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IMPUPOJIBI,
B3aMMOCBSI3SX YEJIOBEKa C MPUPOTHON CPE0il, O PO XUMHUU B MO3HAHUH 3THUX 3aKOHOMEPHOCTEN;

M03HABATEIbHBIE MOTUBBI, HAIIPABJICHHBIE HA MOJyYeHUE HOBBIX 3HAHUN IO XUMHUH, HEOOXOIUMBIE [l 00bACHEHUS! HAOII0JaeMbIX ITPOLIECCOB U
SIBJICHUH, TIO3HABATEIbHOU, MH(POPMAIIMIOHHOMN U YHUTATEIbCKONW KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThl ¢ yUeOHBIMU TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYIHBIMH TEXHUUYECKUMU CPEJICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K 0OYyYEHHUIO0 U MO3HAHMIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpa30BaHHUIO, MPOSKTHON U HCCIEI0BATEIbCKON
NesITeNbHOCTH, K OCO3HAHHOMY BBHIOOPY HANpaBIEHHOCTU U YPOBHS 00yU€HHUS B JTAIbHEUIIIEM;

4) popMuUpOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHME IICHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKM Ha 3J0pPOBBIH 00pa3 KU3HU, OCO3HAHHE
MOCJICJICTBUI W HEMpPHUAITHE BPEIHBIX MPUBBIUEK (YMOTPEOICHHUS aJKOroJisg, HAPKOTHKOB, KypeHHUs), HEOOXOIMMOCTU COOMIOJCHUS MpaBUII
0€30MacHOCTH MPH OOpaIIEHUH ¢ XUMUYECKUMU BEIIECTBAMH B OBITY U peaibHOM JKU3HH;

5) Tpya10BOr0 BOCIIUTAHHUSI:

MHTEpPEC K MPaKTUYECKOMY H3yUeHUI0 Tpodeccuii u Tpyna pa3IuyHOTO poja, yBaKEHUE K TPYAY U pe3yabTaTaM TPYIO0BOH EATEIbHOCTH, B TOM
Yiclie Ha OCHOBE MPHMEHEHHUs MPEIMETHBIX 3HAHWU MO XWMHUHU, OCO3HAHHBIA BHIOOP MHAMBUIYATbHOW TPACKTOPHH MPOJOHKEHHS 0Opa3oBaHH C
y4€TOM JINYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XHUMHUHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHIeIHON TPo(hecCHOHANBFHOM NESTENbHO CTH
Y pa3BUTHUS HEOOXOAMMBIX YMEHHI, TOTOBHOCTD aIalITUPOBATHCA B MPOodeccHoHanbHOM cpee;

6) PIKOJIOrHYecKOro BOCIIMTAHMS:



HKOJIOTUYECKHU 11eJecO00pa3HOe OTHOIICHUE K MPHPOJIE KaK UCTOYHHUKY JKM3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS, MOHMMAaHUE IIEHHOCTH
3I0pOBOTO M 0e30macHoro oOpas3a >KW3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MUYECKOMY M TICHXMYECKOMY 3JI0POBBIO, OCO3HAaHUE
LEHHOCTH COOJIIO/ICHHSI TTPaBHI 0€30TIaCHOTO MOBEICHUS MTPHU paboTe C BEIECTBAMH, a TAK)KE B CUTYAIUSIX, YTPOKAIOIINX 310POBBIO M KU3HH JIIO JICH;

CIOCOOHOCTH MPUMEHATH 3HAHUSA, TTOJTydaeMble TIPH U3Yy4eHUN XUMHUH, U1 PELICHUS 33/1a4, CBA3aHHBIX C OKPYXKAIOIIEH IPUPOIHON cpeoi, Ams
TIOBBIIICHUSI YPOBHSI KOJIOTHYECKOH KyJIbTYPbI, OCO3HAHHS TI00ATBFHOTO XapaKTepa 3KOJOTHUECKUX MpoOIeM M MyTed MX peIIeHUs MOCPEACTBOM
METOJIOB XUMUH, SKOJOTUIECKOTO MBIIIJICHNUS, YMEHUS PYKOBOJICTBOBATHCS UM B TMI0O3HABATEILHON, KOMMYHHUKAaTUBHON M COIIMAIBHOM MPAKTHKE.

2. Memanpeomemmnuoie

B cocraBe meranpeaMeTHBIX Pe3yIbTaTOB BBIACISIFOT 3HAYMMBIE I (POPMHUPOBAHUS MUPOBO33PEHHS OOIEHAYYHbIC TIOHATHS (3aKOH, TEOPHS,
MPUHIINI, TUIIOTE3a, (DAaKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JAPYIroe€.), KOTOPbIE MCHOJB3YIOTCS B €CTECTBEHHO-HAYYHbIX Y4EOHBIX IMpeIMEeTax U
MO3BOJISIFOT Ha OCHOBE 3HAHWM W3 ATHX MpPeaMeTOB (JOPMUPOBATH MPEACTABICHUE O IIEJIOCTHON Hay4HON KapTUHE MHpa, U YHUBEpCAJIbHbIE yueOHbIE
necTBus (MO3HaBaTeNbHblE, KOMMYHHMKATHBHBIE, PETYIATHBHbBIE), KOTOpble oOecneuuBaroT (HOpMHUpPOBAHHE TOTOBHOCTH K CaMOCTOSATEIbLHOMY
IUTAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU 1A TENbHOCTH.

Ilo3naBaTenbHbIC yHHBepPcaIbHbIE YueOHbIE JeliCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

YMEHHUSI UCIOJB30BAaTh MPUEMBI JIOTHYECKOTO MBIIUICHHS TP OCBOCHUHW 3HAHWNA: PACKPBIBATH CMBICI XHUMHYECKHX TIOHSATHH (BBIIENATH WX
XapaKkTepHbIE TPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TIOHSTHSIMH), WCIOJB30BATH TOHATHS IS OOBSICHEHHS OTICIBHBIX (DAaKTOB H
SIBIICHUH, BHIOWPATh OCHOBAHWS W KPUTEPUH TSI KIACCU(PHUKAIMKA XHUMHYECKHX BEHIECTB W XMMHUYECKHX PEaKIUi, YCTaHABIMBATH MPHUYNHHO-
CIIEZICTBEHHBIE CBSI3H MEXIYy 0OBbEKTaMHU W3YUCHHS, CTPOUTH JIOTHIECKUE PAcCyXIeHNs (MHIyKTUBHBIC, IETYKTUBHEIE, IT0 aHAJIOTHH), Ae7IaTh BHIBOIBI
U 3aKJIIOYEHUS;

yMEHHE MPUMEHSTh B Mpoliecce NO3HAHUSI MOHITUA (TPEMETHBIE U METaNpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMble B
XUMHH, MPEoOpa3oBbIBATh MIMPOKO MPUMEHSEMble B XUMHUHU MOJENbHbIC MPEICTaBICHHUS — XUMHUYECKHUN 3HAaK (CHMBOJI 3JIEMEHTa), XUMHUYECKas
dbopMyna U ypaBHEHHE XUMUYECKOM peaKkIMK — INpU pelIeHUH yueOHO-TI03HAaBATEIbHBIX 33]a4, C Y4ETOM STHUX MOJIEIbHBIX NMPEACTABICHUIN BbISBIATH
U XapaKTepHu30BaTh CYIIECTBEHHbIE NPU3HAKU HM3Yy4aeMbIX OOBEKTOB — XHWMHUYECKUX BEIIECTB U XHUMHYECKUX pEaKLUUW, BBIBIATH OOIIMe
3aKOHOMEPHOCTH, IPUYUHHO-CIICCTBEHHBIE CBSI3U U POTUBOPEUHSI B U3Y4aeMbIX MIPOLIECCaX U SBICHUSIX.

Ba3oBble ucciienoBarebCcKHe N1eCTBUA

YMEHHE HCIOIb30BaTh NOCTABICHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHMS, a TAK)KE B KQUeCTBE OCHOBHI AJIsl (DOPMHUPOBAHUSI TUIIOTE3bI
IO MPOBEPKE MPABUIHHOCTH BHICKA3bIBAEMBIX CYXICHMUIA;

MpHOOpEeTEeHUE OMbITA MO MIAHUPOBAHUIO, OPraHU3AIMH U MPOBEACHUIO YUEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 X0JI0M Ipolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro pe3ynbrar, GopMyIupoBaTh 0000IIEHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIbITA, MCCIECIOBAHMUS,
COCTaBIIATh OTYET O MpOAeTaHHON padoTe.

PaGora ¢ undopmanmeii:

yMEHHE BbIOMpAaTh, aHAM3UPOBATh U MHTEPIPETUPOBATh MHGOPMAIIMIO PA3TUYHBIX BUAOB M (OPM IMPEACTaBICHHS, MOTYyYaeMyl0 U3 Pa3HbIX
HCTOYHHUKOB (HAY4YHO-TIOMYJISpHAs JIUTEpaTypa XUMHUYECKOTO COJIEpXaHMs, CIpaBOYHbIE MOCOOMs, pecypchl VMHTepHeTa), KpUTHUECKH OLICHUBATh
MIPOTHBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

yYMEHHUE NMPUMEHSATh Pa3INuHble METOJAbl U 3alpOChl NMPHU MOMCKE U O0TOOpe MHPOPMALMK U COOTBETCTBYIOIIMX TAHHBIX, HEOOXOIUMBIX IS
BBIMIOJTHEHUST Y4EOHBIX W TO3HABaTENbHBIX 337ad OINpPeNeIEHHOIO THIA, MPUOOpETEeHHE OMbITa B 00JacTH MCIMOJIb30BaHUS HH(OPMAIIMOHHO -
KOMMYHHUKATUBHBIX TE€XHOJIOTMH, OBJIAJICHHE KYJIbTYpOl aKTUBHOTO HCIOJb30BAaHUS PA3IMYHBIX MOUCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPAThH
ONTUMaNbHYI0 (opMy mMpencTaBlieHUs WHGOPMAIMKU M WIUTFOCTPUPOBATH peElIaeMble 3aJaud HECIOXHBIMH CXEMaMH, JuarpaMmMamu, IpPYTHUMH
¢dopmamu rpauKu U UX KOMOMHAILIUSIMH;



YMEHHE HCIIOJIb30BaTh W AaHATU3UpOBATh B Ipolecce Y4eOHOW U MCCIIENOBATENbCKOM NEeSITEIbHOCTH HHGOPMAIMIO O BIUSHHUH
IIPOMBIIIJIEHHOCTH, CEJILCKOTO X0341MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOUIEH PUPOIHON Cpeibl.

KoMMmyHukaTHBHBIE YHUBepcaIbHbIe yYeOHbIe 1elCTBHUSA:

YMEHUS 3a7aBaTh BOMPOCHI (B XOJ€ auanora u (WJIM) TUCKYCCHM) MO CYHIECTBY OOCYXIaeMOW TeMbl, (pOpMyIHpOBaTh CBOM IMPEIIOKECHUS
OTHOCHUTEJILHO BBINIOJIHEHUS IPEUIOKEHHON 3a/1auu;

YMEHHMS MPEACTABIATh IMOJIyYEHHBIE PE3Y/IbTaThl IO3HABATEIbHON JEATENBHOCTH B YCTHBIX M INHCBMEHHBIX TEKCTaxX; JeJIaTh IMpPe3EHTAIUI0
pe3yIbTaTOB BBIMOJHEHUS! XMMUYECKOTO SKCHEpUMEHTa (J1a00opaToOpHOTO OIBITa, J1a00OpaTOPHOM pabOTHl MO HMCCIEIOBAHUIO CBOWCTB BEIIECTB,
y4e0HOTO MPOCKTA);

YMEHHSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOM IO3HABATEJIBLHOM M HCCIIEOBATENIBLCKON JESATENIbHOCTU IPH PELIEHUU
BO3ZHMKAIOMIMX IPOOJEeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COIJIACOBaHMs MO3ULMK (0OCYXAEHHsS, OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMbD»,
KOOPJIMHAIMSI COBMECTHBIX JIEHCTBUH, ONIpe/Ie]IeHNE KPUTEPHUEB 110 OLIEHKE KaYeCTBA BHIMOJIHEHHON pabOThl U APYyTrHe).

PeryasitTuBHble yHMBepcaJbHbIe YUeOHbIe AeliCcTBHUS:

YMEHHE CaMOCTOSITENIbHO OINpEeAeNATh LEIH JAEATElIbHOCTH, IUIAHUPOBaTh, OCYHIECTBIJIATH, KOHTPOJUPOBATH U MpPH HEOOXOAMMOCTHU
KOPPEKTUPOBATh CBOIO AEATEIbHOCTb, BHIOMpATh Hanbosee 3pPeKTUBHBIE CIIOCOObI pelIeHUs] YIEOHBIX M MO3HABATENIbHBIX 3a/1a4, CaMOCTOSTEIbHO
COCTaBJISATh WM KOPPEKTHPOBATH MPEAJIOKEHHBIN aJTOPUTM JIEHCTBUIN NIPU BHITIOJHEHUH 33JaHUN € YIETOM IMOJTy4YEHUSI HOBBIX 3HaHUN 00 M3ydyaeMbIX
00BeKTaxX — BEIECTBAX U PEAKIIUAX, OLIEHUBATh COOTBETCTBHE MOJyYEHHOTO pe3yjbTaTa 3asBJICHHOMN IIeJd, YMEHHE HCII0JIb30BaTh M aHAJIN3UPOBAThH
KOHTEKCTBI, ITpe/jiaraéMble B yCIOBUU 3aJaHHM.



IIpenmeTHble pe3yJabTaThl 0CBOCHHUSI y1eOHOI0 IIpeaAMeTa
8 kiace

° PACKpPBIBATH CMBICJI OCHOBHBIX XUMHWYCCKHUX MOHATHH: aToM, MOJICKYJIA, XUMHYECKHI QJICMCHT, IIPOCTOC BCUICCTBO, CJIOKHOC BCUICCTBO,
cMech (OJHOpOJHAs U HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENIbHAS aTOMHAasi M MOJIEKYJISIpHAs Macca, KOJWYECTBO BELIECTBA, MOJIb, MOJISIpHas
Macca, MaccoBas JI0Jsl XMMHYECKOTO 3JEMEHTa B COCAMHEHHUH, MOJIIPHBIM 00BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJIb, HJIEKTPOOTPHULATEIHLHOCTD,
CTCIICHb OKHUCJICHUA, XUMHUYCCKasA pCaKlusd, Knaccn(bm(aum[ peaKuHﬁ: pCakiun COCAMHCHUA, PCAKIIMU PA3JIOKCHUSA, PCaKIHU 3aMCIICHUA, pCaKIINN
oOMeHa, 9K30- ¥ YHJIOTEPMUYECKHE PEAKIINH, TETIOBOH A3PEKT peakiuu, spo aToMa, JIEKTPOHHBIA CIIOW aToMa, aTOMHast OpOuTallb, paJiyc aroma,
XUMHYCCKas CBA3b, ITOJIAPHAA U HCTIOJIAPHAA KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MaCCOBasA O0JIA BEUICCTBA (HpOHeHTHaﬂ
KOHLIEHTpAlIUs) B PaCTBOPE;

. MJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX IIOHATHMM WM NPHUMEHATh JTH IIOHATHS IIPU ONMCAHUM BEHIECTB U UX
IIpEBpALICHUN;

. HCI0JIb30BAaTh XUMHUUYECKYIO CUMBOJIUKY JUISl COCTaBICHUS (JOPMYJI BEIIECTB U yPaBHEHUI XUMUYECKUX PEAKIIHII;

. ONPEJIENATh BaJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHHUSX, CTETIEHb OKUCJIEHMS 3JIEMEHTOB B OMHApHBIX COEIUHEHMSIX,

MIPUHAICKHOCTH BEIIECTB K OMPEICIEHHOMY KJIacCy COSTUHEHUH 10 (hopMyliaM, BU] XUMUIECKOU CBS3H (KOBAJICHTHASI M MIOHHAS) B HEOPTaHUY €CKUX
COCTMHEHUSX;

° packpsiBaTh cMmbich [lepuoandeckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTpUPOBATh MOHUMAHUE MEPUOIAYECKON 3aBUCUMOCTH CBOMCTB
XHUMHYECKHAX DJIEMEHTOB OT WX TOJIOKeHUs B [lepmoamueckoit cucTeme, 3aKOHOB COXPAHEHHUS MAacChl BEMIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YU€HHsI, 3aKOHa ABOTapO;

J OTHCHIBATh U XapaKTepu30BaTh TabnuuHyo Gopmy Ileproauueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyarh MOHITHUS «TJaBHAs
noarpymnma (A-rpymmna)» u «rmobdounas noarpymnmna (b-rpymnmna)y, Maneie 1 60JbIIHE TEPUOIBI, COOTHOCUTH 0003HAYCHHUSI, KOTOPHIE UMEIOTCSI B TAOIHUIIE
«[lepnonuueckas cucrema xumuyeckux snemeHToB Jl. V1. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMUYECKUX 3JIEMEHT OB
(cocTtaB u 3aps sipa, o0Iee YHCIIO JIEKTPOHOB U PACTIPEICIICHHE UX IO YJIEKTPOHHBIM CIIOSIM);

o KJIaccu(UIMPOBATh XUMUYECCKHAE DJIEMEHTHI, HEOPraHMUYECKHE BEIIECTBA, XMMUYCCKHE PEaKIUH (10 YHUCITYy U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEIIECTB, 10 TeIIOBOMY D (DEKTy);

o XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIas OMMCAHUE IMPHUMEpPaMHU
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINH;

o MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX KAUYECTBEHHOTO COCTaBa, BO3MOXKHOCTH IPOTEKAHUS XHUMHYECKHX
MPEBpAIlCHUI B Pa3JINYHBIX YCIOBUSX;

. BBIUMCIIATh OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJK XHMHYECKOTO 3JIEeMEeHTa 1o (opmyre
COCJIMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIIHH;

. MPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEIBHOW JEATCIPHOCTH — aHAJIW3 M CHHTE3, CPaBHEHHE, O0OOINEHHE, CHCTEMAaTU3aIHIo,

KJIacCU(UKAIUIO, BBIABICHUE MPUYNHHO--CIICJICTBEHHBIX CBSI3€U — IS M3YYEHHUs CBOMCTB BEIIECTB U XUMHUYECKUX PEaKUUN, eCTECTBEHHO-HAyYHbIC
METO/IbI IO3HAHUS — HAOI0/IeHNE, U3MEPEHHE, MOJIEIUPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICICHHBIH);

. clieJoBaTh MpPaBHJIaM IIOJIb30BAHMUS XUMHUYECKOW TOCYAONW M IabopaTOpHBIM OOOPYIOBaHHMEM, a TaKKe MpaBUiiaM OOpalleHus c
BEII[ECTBAMHU B COOTBETCTBUU C MHCTPYKIMSAMHU TIO BBITIOJIHEHUIO JTaOOPATOPHBIX XMMHYECKHUX OTBITOB MO TMOJYYEHUIO U COOMPaHHUIO Ta3000pa3HbIX
BEIIECTB (BOJOPOAA M KHUCIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpeAeNEHHON MacCOBOW J0Jeill pacTBOPEHHOTO BEIIECTBA, MIIAHUPOBATH U
MPOBOJUTh XUMUYECKHE DKCIIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IIENOYEH M KUCIOT C MOMOIIBI0 MHIAMKATOPOB (JakMyc, (eHondTanenH,
METUJIOPAHK U JPYTHE).



IIpenmeTHbIe pe3yabTAThHI OCBOEHHUSI Y4€OHOTO MpeAMeTa
9 kaace

° PacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX NOHATHI: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIA, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO,
CIIOKHOE€ BEIIECTBO, BAJICHTHOCTh, JJICKTPOOTPHUIATEILHOCTh, CTETICHb OKHUCIICHUS, XUMUYECKas PEakiusi, XUMHUYECKas CBs3b, TEIUIOBOH 3(hdekt
peaKIII/II/I, MOIJIb, MOJ'I?IpHBIfI O6’béM, paCTBOp, 3JI€KTpOJH/ITI)I, HeBJIeKTpOJII/ITI)I, BJICKTpOJII/ITI/I‘ICCKaﬂ Jucconuanuys, peaKHI/II/I HNOHHOT'O O6M€Ha,
KaTaJII/I3aTOp, XUMHUYECCKOC paBHOBGCI/Ie, O6paTI/IMI)Ie 158 H606paTI/IMI)I€ peaKHI/II/I, OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIC peaKHI/II/I, OKUCIIUTCIIb,
BOCCTAaHOBHTEJb, OKHCICHHUE W BOCCTAHOBJICHHE, aUIOTPONHs, aM(OTESPHOCTh, XUMHUYECKass CBs3b (KOBAJICHTHAs, HMOHHAs, METAJUTHUYECKas),
KPHUCTAJUIMYECKas pPEIIETKA, KOPPO3Hs METAJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakuuu, npeaeapHo qonycrumas konuenrpauus [1/IK Bemectsa;

. MJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX IIOHATHMM WM NPHUMEHATh JTH IIOHATHS IIPU ONMCAHUM BEHIECTB U UX
IIpEBpALICHUN;

. HCI0JIb30BAaTh XUMHUUYECKYIO CUMBOJIUKY JUISl COCTaBJICHUS (JOPMYIT BEIIECTB U YPABHEHUM XUMHUYECKUX PEaKLUii;

. ONPENENATh BAJIEHTHOCTh M CTENEHb OKUCIECHUS XMMHUYECKHX JJIEMEHTOB B COCAMHEHMSAX Pa3IMYHOIO COCTABA, IPHUHAJJIE)KHOCTD

BEILIECTB K OMNpPECIIEHHOMY KJIaCCy COEAMHEHUN 1o (GopMysaM, BUJI XUMHUYECKOHN CBs3HM (KOBAJICHTHAs, HOHHAS, METAJNINYECKAs) B HEOPTaHUYECKUX
COEJIMHEHUSX, 3apsa]l HOHA MO0 XUMUYECKOW (QopMyre, XapakTep cpeibl B BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COEIUHEHHM, THUIl KpPUCTaNINYECKOn
PELIETKN KOHKPETHOIO BEIIECTBA;

o packpeiBath cMbic [leproandeckoro 3akona [[. 1. MeHaeneeBa U IeMOHCTPUPOBATh €r0 IOHUMaHKE: ONMCHIBATh U XapaKTepHU30BaTh
tabnnyHyo ¢opmy [lepronnyeckoil CHUCTEMbl XMMHYECKHX 3JEMEHTOB: pa3iMyaTh MOHATHS «rjaBHas noArpynna (A-rpynma)» U «1moOoyHas
noarpynma (b-rpynma)», manbie u OOJBIINE MEPHOMBI, COOTHOCUTH 00O3HAYCHHS, KOTOPHIE MMEIOTCS B NMEPHOJUYECKON TaOJHIle, C YHCIOBBIMU
XapaKTepUCTUKAaMH CTPOCHHUS aTOMOB XHMHYECKUX 3JEMEHTOB (COCTaB M 3apsija sjpa, oOllee 4YHciIO 3JIEKTPOHOB M paclpeieseHHe HX IO
AIIEKTPOHHBIM CJI0SIM), OOBACHATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB UM MX COCIUHEHHUI B IMpejaensax MalblX NEPUOJIOB U
TJIaBHBIX MOATPYII C YYETOM CTPOCHHUS UX aTOMOB;

J KJIaCCU(PUIIMPOBATH XUMUYECKUE JIEMEHTHI, HEOPraHUUYECKHUE BEIIECTBA, XUMUUECKUE PEaKIMH (10 YHCIy U COCTaBY Y4acTBYIOUIUX B
peaKuu BEUIecTB, MO TEIJI0BOMY 3P EKTy, 10 U3BMEHEHUIO CTENEHEeH OKUCICHHSI XUMUYECKUX AIEMEHTOB);

J XapakTepu30BaTh (OMHUCHIBATh) OOMIME W crenu(uuecKne XMMHUYECKHE CBOMCTBA MPOCTHIX M CIOKHBIX BELIECTB, IMOATBEpIKAas
OTMHCaHKE IPUMEpPaMH MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKUX PEaKIIHIA;

J COCTaBIISATh YPaBHEHUS AJIEKTPOJIUTUYECKON JAUCCOIMAIIMN KUCIIOT, IIeJouell U coJiel, MOJHbIe U COKPAIlEHHBIE YPaBHEHUS peaKlui
HMOHHOTO 0OMEHa, YypaBHEHHsI peaklnii, TOATBEPKAAIOIIUX CYIIECTBOBAHNE T€HETUYECKON CBSA3M MEXAY BEIIECTBAMH Pa3IMUHBIX KJIACcCOB;

. PacKpbIBaTh CyITHOCTh OKHUCIUTENHFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEACTBOM COCTABIECHUS AJIEKTPOHHOTO OanaHca STUX PEeaKIIHii;

. MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHHS, BO3MOXXHOCTH IPOTEKAHWS XUMHUYECKUX MpPEeBpalICHUA B
Pa3IMYHBIX YCIOBUSX;

o BBIYHCIISATE OTHOCHUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAcCOBYIO JOJI0 XHMHUYECKOTO 3JieMeHTa Mo Qopmyre
COEIMHEHMS], MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHYECKOH PEaKIUu;

. coOnrofaTh MpaBuUia TOJIB30BAaHUS XMMHUYECKOW TMOCYyHOoN U 1abopaTopHbIM OOOpyIOBaHUEM, a TaKke MpaBuia oOpalleHus ¢

BCIICCTBAMHU B COOTBCTCTBUU C MHCTPYKIHUAMU I10 BBIIIOJIHCHUIO Ha60paTOpHLIX XUMHUYCCKHUX OIIBITOB IO IMOJYUCHUIO U CO6I/IpaHI/IIO r33006p213HLIX
BCIICCTB (aMMI/IaKa " YIJICKHUCJIOTO ra3a);



J IIPOBOJUTH PEAKLUUHU, MOATBEP)KIAIOIIME KAueCTBEHHBIM COCTAB pa3jIMYHBIX BELIECTB: pPAcCHO3HaBaTh OIBITHBIM IYTEM XJIOpHUA-,
OpoMu -, MO -, KapOoHaT-, pocdaT-, CHITUKAT-, Cylb(haT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS M HOHBI M3YYEHHBIX METAJIOB, IPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPraHMYECKUX BEIIECTB;

J IIPUMEHSITh OCHOBHBIE OIEpAllMM MBICIUTEIBHON AESITEIbHOCTH — aHAIM3 W CHUHTE3, CPAaBHEHHUE, 0000IleHue, cHucTeMaTH3alulo,
BBISIBJIEHHE IIPUUUHHO-CJIEICTBEHHBIX CBA3EM — AJIS1 U3Y4YEHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKLIUN, €CTECTBEHHO-HAYUHbIE METO bl TIO3HAHUS —
HaOJr0/IeHNEe, U3MEPEHNE, MOICTTHMPOBAHUE, SKCIIEPUMEHT (PEAbHBIN U MBICIICHHBIN).



TemaTn4eckoe IJIAHUPOBaHUE

Ipunoowcenue No2

8 KUIIACC
KoanuecTBo 4acoB

Ne i/m | HamMeHoBaHue pa3/iesioB M TEM MPOrpaMMbl K 1| JIeKTPOHHBIE (LHPPOBHIE)

o pa3i porp Beero OHTPOJIbHBIE PaKTHYECKHE 06pa3oBaTeNbHbIE PeCypeb

padoTsbI padoThI

Pazjea 1. IllepBonayanbHble XUMHYECKHE IOHATHS
11 XHUMHS — BaKHast 00JIaCTh €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK

' MPaKTHYECKOM JISSITETbHOCTH YeJI0BEKa https://m.edsoo0.ru/7f41837c
1.2 BeniecTBa u XMMHUYECKUE PEAKIIUU 15 1 ]l?tl/tlggl;llcr);eelfjig)()l’}lfﬂ £41837¢
Wroro mo pazueny 20
Paszpnen 2. BaxuHeilumne npeacTaBuTe M HEOPraHMYECKUX BELECTB
2.1 Bosayx. Kucnopon. [Tonarue 06 okcumax 5 Etptlgg?/on:eelazg)orﬁﬂ £41837c
2.2 Bonopon. [TorsiTie 0 KHUCIOTaX U COTAX 7 1 ﬁtptISJSI'I;I/OrT:eeIEiaS(iOrEﬂ f41837¢
2.3 Bopna. PactBopsl. [TonsiTne 06 ocHOBaHUSAX 5 1 1 Eggg?ﬁ:?iiorﬁﬂ £41837¢
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 13 1 1 bubnuorexa [JOK

' COCIMHEHHUI https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 30

Pasznen 3. llepuoauueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 1eMenToB /. U. MenpaesieeBa. CtpoeHue aTroMoB. XUMHUYECKAst
cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKINH

31 | onmena e oncuteon I 6 Bu6morexa LIOK
Menzereena, CTpoeHue aToMa https://m.edsoo.ru/7f41837c
392 Xumudeckas cBI3b. OKHCIUTEILHO- 9 1 bu6mmoreka [JOK
BOCCTAHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/7f41837c
Hroro mo pasery 15 Eﬁﬁ/ﬁlﬁiﬂﬁﬂmsm
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOIT'PAMME
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9 KJIACC

Ne KosmuecTBo yacos DJIeKTpOHHbIE (L (PPOBbBIE)
HanmenoBaHue pa3iaesioB U TeM NPOrpaMMbl
n/m Bceero KonTtpoibHbie IIpakTHYeckue o0pa3oBaTeJibHbIE Pecypchbl
padoThI padoThI
Pa3nes 1. BemecTBo U XMH4YecKHe peakiun
11 [ToBTOpEHuE u yriydiieHne 3HaHui OCHOBHBIX 5 1 bubnuorexa [JOK
pasesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XHUMHUYECKUX PEaKIInid 4 bubmorexa HOK
https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHYECKAs JUCCOIHAITUS. XUMUYECKUE 8 1 1 bubnuotexa [JOK
peaKIuy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasjnen 2. HemeTaunbl U UX coeIMHEHUS
21 OO6mast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 4 1 bubnuotexa [JOK
VI A-rpymmsl. [anoress https://m.edsoo.ru/7f41a636
29 OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 6 bubnuotexa [JOK
VIA-rpymmsl. Cepa u e€ coeTHHEHUS https://m.edsoo.ru/7f41a636
23 OO6mast XxapaKTepUCTHKAa XUMHUUYECKUX AIIEMEHTOB 7 1 bubnuorexa [JOK
VA-rpynmsl. A30T, pocdhop 1 uX CoearMHEHUS https://m.edsoo.ru/7f41a636
e e B 1 ,  Bomoanox
COCIIHCHIS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 25
Pa3znen 3. Meraiibl M X COeANHEHUS
. bubnuorexa [JOK
3.1 OO0mme CBOMCTBA METAIIOB 4 https://m.edsgo.ru/7f41a636
3.2 Baxneiime MeTaIbl U UX COSTUHEHUS 16 1 2 ﬁ'[l/tISJsI:I;I/(r)rT]i)I:jaS(])lo.orIlf/7 412636
Wtoro mno pazneny 20
Pa3nen 4. Xumus u oKpyxkawuas cpeaa
4.1 BemiectBa 1 MmaTepuaibl B )KM3HU YEJIOBEKa 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
Wroro no pazgeny 3
PeszepBHoe Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 7
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MynuiunaisHoe Or0KETHOE 00111e00pa30BaTeIbHOE YUPEKICHHE
«Cpennsist o0meoopazoBarenbHas mkona Nel8 ¢ yriayOiieHHBIM U3ydeHUEM OTICIbHBIX TPEIMETOBY

KaneﬂnapHO-TeMaanecxoe IJIAHUPOBAHUE

o yueOHOMY nipenMeTy XUM U
s 8a,B Kiacca
(2 u B Hememto, 68 yacoB B ro)

CocraBurenb: MunurapeeBa Aiizupss MupxasussHoBHa (y4UTEIh XMMHH)

r. HaGepexxusie YenHsl
2023r.



KaJ'IEHIlapHO-TeMaTI/I‘IeCKOE INIAHUPOBAHUE

(YMK: Xumus 8-9, I'.E.Pymsutuc,®.I'.denpaman.,-M. :Tlpocsemienne, 2018 ro)

Ne Tema ypoka Komnnue Jatel OnexkTpoHHbIE (TUPPOBEIE) KoppekTtuposka
1/ CTBO IInan ®daxr Ilnan ®dakr 00pa3oBaTeNbHBIE PECYPCHI
yacoB | 8a 8a 8B 8B
[Ipenmer xumuu. Posib XuMHM B KU3HU YEIIOBEKA. 1 01.09 01.09 bu6mmoreka [IOK
1 Tena u BemecrBa. [loHsiTrie 0 MeTOMaX IMO3HAHUS B https://m.edsoo.ru/ff0d227e
XUMUH https://m.edsoo.ru/ff0d210c
0 1 06.09 06.09
, | Dpemiecas poru 6 | Mone prora Bumorera 10K
https://m.edsoo.ru/ff0d23dc
71a00paTOpPHBIM 000PYIOBAHUEMY
3 UYucteie BemecTBa u cMecu. CriocoObl pa3ieiieHust 1 08.09 08.09 bu6mmorteka [IOK
cMeceit https://m.edsoo.ru/ff0d26ca
[IpaxTueckas padota Ne 2 «Pa3nenenue cmeceil (Ha 1 13.09 13.09 bubnuoreka [IOK
4 y :
pUMepe OYUCTKH TIOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
5 ATOMS! 1 MOTIEKYITH 1 15.09 15.09 bubnuoreka [IOK
: https://m.edsoo.ru/ff0d2a6c
6 XUMUYECKHE PTIEMEHTBI. 3HAKU (CUMBOJIBI) 1 20.09 20.09 bubnuoreka [JOK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
7 ITpocThie 1 CIIOKHBIE BEIIeCTBA. ATOMHO- 1 22.09 22.09 bubmmoreka LIOK
MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2a6c¢
. 1 27.09 27.09
o | Sonnecrmerns corts seer X e 10K
https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
9 OrtHocurenbHas aroMHas mMacca. OTHOCUTEIbHAS 1 29.09 29.09 bubnuorexa [JOK
MOJIEKY/ISIpHAs Macca https://m.edsoo.ru/ff0d323c
10 MaccoBas 10J11 XUMHYECKOTO DJIEMEHTA B 1 04.10 04.10 bu6mmoreka [IOK
COCIMHCHUHN https://m.edsoo.ru/ff0d350c
11 | KosmuecTtBo BemecTBa. Mouib. MosisipHast Macca . 06.10 06.10 ﬁ'ftlgg:?/(:;izlaicl;[o.orllf/m 45230
12 dusnuecKkrue 1 XUMHUECKHE SIBICHUSA. XUMUYECKast 1 11.10 11.10 bubmuoreka [JOK
peaxius https://m.edsoo.ru/ff0d37fa
13 [Tpu3HaKK U yCIOBUS MPOTEKAHUS XUMHUECKUX 1 13.10 13.10 bubnuoreka [IOK
peakuui https://m.edsoo.ru/ff0d3al6
14 | 3akOH COXpaHEHUS MACChI BEIIECTB 1 18.10 18.10 bubmorexa LIOK
https://m.edsoo.ru/ff0d3b88
15 | Xumudeckue ypaBHEHHS ! 2010 2010 bubmmorexa [IOK
https://m.edsoo.ru/ff0d3b88
16 | Breruncienus KOJIn4ecTBa, MacChl BEIIECTBA 110 1 25.10 25.1027.1 bu6mmoreka [JOK
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YpPaBHEHHSIM XUMHUECKHX PEAKIUit 0 https://m.edsoo.ru/ff0d5708
17 Krnaccudukarus XuMHIECKUX peakiui 27.10 08.11 bubnuoreka [IOK
(coeMHEHMS, PA3JIOKCHISI) https://m.edsoo.ru/ff0d3f34
18 Krnaccudukaruss XAMHUYECKUX peakiuii (3aMenIeHus, 08.11 10.11 bubnuoreka [IOK
oOMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — yu&€HBIN-3HITUKIOMEINCT. 10.11 15.11 bubmrorexa [JOK
O0001IeHIE U CHCTEMATH3aIUs 3HAHUT https://m.edsoo.ru/ff0d40c4
20 KontponsHas padora Nel mo teme «BemecTBa u 15.11 17.11 bubmmorexa [IOK
XUMHUYECKHE PEAKIHI) https://m.edsoo.ru/ff0d4290
7 — 17.11 22.11
21 | rason, Cooran sotyxa. Kncnapon — ssewent buGaorexa LIOK
i ’ https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
du3nvecKrue U XMMUYECKHE CBOMCTBA K1 2211 24.11
22 (peZKHfI(I:/I OIfI/ICJ'IeHI/IH if)pe?{;e? I%OHZTHeCJ;%pOHa bubmorexa ITOK
’ ' https://m.edsoo.ru/ff0d4614
OKCHJIaX
23 CriocoObl mostyueHus: KUCIopo/ia B 1adopaTopuu U 24.11 29.11 bubnuoreka [IOK
NpOMBINUIEHHOCTH. [IpuMeHeHne Kuciopoia https://m.edsoo.ru/ff0d497a
TenoBoil 3¢ (hekT XuMHUECKON peaKkluu, MOHITHE O 29.11 01.12
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U bubnuorexa [JOK
24 | SHIOTEpPMUYECKHX peakiusx. TommBo (HedTh, https://m.edsoo.ru/ff0d4790
yroJib U MeTaH). 3arps3HEeHHE BO3/yXa, CIIOCOOBI €To https://m.edsoo.ru/ff0d4c4a
PEOTBPAIICHHS
[Tpaktrueckas padota Ne 3 mo teme «Ilomydaenne u 01.12 06.12 bubnuoreka [IOK
25 M .
coOMpaHue KMCI0POIa, H3yYEHHUE €ro CBONCTBY https://m.edsoo.ru/ff0d4ae2
26 Bomopoa — 31eMEHT U MPOCTOE BEIIECTBO. 06.12 08.12 bubmmorexa [JOK
HaxosxaeHue B pupoe https://m.edsoo.ru/ff0d4dd0
duznUecKue ¥ XUMUYECKHAE CBOMCTBA BOAOPO/IA. 08.12 13.12 bubmmorexa LIOK
27 | Ilpumenenue Bogopoaa. CriocoObl moJrydeHus https://m.edsoo.ru/ff0d4dd0
BOZIOPOJIa B IaOOPAaTOpUH https://m.edsoo.ru/ff0d4dd0
28 | IlousATHE O KMCIOTAX M COJIAX 13.12 15.12 bubmotexa [IOK
https://m.edsoo.ru/ff0d50d2
29 [IpakTuueckas paborta Ne 4 o teme «Ilonyuenue u 15.12 20.12 bubnuoreka [JOK
coOMpaHue BOJIOPO/Ia, H3YUYEHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. . 20.12 22.12 bu6mmoreka [JOK
30 | MonspHslit 006EM razoB. 3akoH ABOrajpo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA BEIIECTBA ra3a I10 22.12 27.12 bu6mmoreka [JOK
31 . .
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WM 00BEMY https://m.edsoo.ru/ff0d55a0
32 Beruncnenust 00bEMOB ra3oB 10 ypaBHEHHUIO 27.12 29.12 bubnuorexa [IOK

PCaKIIM Ha OCHOBC 3aKOHA 00BEMHBIX OTHOIIICHHUI

https://m.edsoo.ru/ff0d5708
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ra3oB

33 | ®usnyecKkrue 1 XUMUYECKHE CBOMCTBA BOIbI 29.12 10.01 bubmorexa HOK
https://m.edsoo.ru/ff0d587a
34 | CocraB ocHoBanuii. [ToHsiTHe 006 HHAMKATOPAX 10.01 12.01 bubmaorexa [IOK
: https://m.edsoo.ru/ff0d59e2
. 12.01 17.01
s | peronr, Fomoier -
: https://m.edsoo.ru/ffod5b40
BEIIIECTBA B PACTBOPE
IIpakTueckas Ta No 5 mo TeM 17.01 19.01
36 «IPIIa)HrOT(e)faJIaeHE:?)C;cii\(r)pf)Bcc) oipZnenéHHOﬁ bubmorexa [TOK
. . . https://m.edsoo.ru/ff0d5eba
MacCOBO# JI0JIeH pacTBOPEHHOTO BEIECTBA»
37 KontposbHas padorta Ne2 o teme «Kucmopo. 19.01 24.01 bubnunoreka [IOK
Bonopon. Bonma» https://m.edsoo.ru/ff0d6342
38 AHanu3 KOHTPOJIBHOU paboThl. OKCHIIBI: COCTAB, 24.01 26.01 bubnunoreka [IOK
KiaaccuUKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d664e
I1 HYEe U XUMHIYECKHEe CBOMCTBA KUCIOTHBIX 26.01 31.01
39 OI?;IYJ;I:B. SonyquHee; XI/?NTI/I‘?G(?KI/I? CB(SIJ/IESTBa BubmaoTexa LIOK
https://m.edsoo.ru/ff0d664e
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB
40 OcHoBaHHUs: COCTaB, KIaCCH(UKAIIHSI, 31.01 02.02 bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
41 | IlonydeHue U XMMHUYECKHE CBOMCTBA OCHOBAHUI 02.02 07.02 bubmorexa I[IOK
https://m.edsoo.ru/ff0d67ca
42 | KucnoTsl: coctaB, Kiaccu(ukaiys, HOMEHKIIaTypa 07.02 09.02 bubmmorexa IOK
’ ’ https://m.edsoo.ru/ff0dfee2
43 | XuMHUYECKHE CBOMCTBA KUCIOT 09.02 14.02 Enbmrorexa IIOK
https://m.edsoo.ru/ff0dfee2
44 | Tlomy4yeHue KUCIOT 14.02 16.02 bubmmorexa IIOK
https://m.edsoo.ru/ff0dfee2
45 Conu (cpemHue): HOMEHKIIATypa, CIOCOObI 16.02 21.02 bubnuoreka [JOK
MOJIYYCHHSI, XAMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
46 | Conu (cpenHue): XUMUYECKUE CBOMCTBA 2102 23.02 bubmorexa [IOK
' https://m.edsoo.ru/00ad9474
0 6. 23.02 28.02
47 g(%?‘[i;?&ﬁ;ﬁ::ﬂii?ﬁiiaﬁai 15(? If:ﬁ? ZOCHOBHLIG Bubmiorexa LJOK
. https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKHUX COCTUHEHHI
48 ['eneTnueckas cBsSI3b MEXKIY KllaCcCaMU 28.02 01.03 bu6mmoreka [JOK
HEOPraHMYECKUX COCTMHEHHIA https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATU3aIIUs 3HAHUHN 110 TEME 01.03 06.03 bu6mmoreka [JOK

"OCHOBHBIE KJIACCHI HEOPIraHUUYECKUX COEANHEHNN"

https://m.edsoo.ru/00ad9cb2
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50 KonTtponsHas padota Ne3 mo treme "OcHOBHBIE 06.03 13.03 bubnuorexa [IOK
KJIACChl HEOPraHUYECKUX COCTUHCHHN" https://m.edsoo.ru/00ad9ela
Ananmn3 KOHTPOJILHOM ThI. IlepBbIe MOMBITKH 13.03 15.03
51 KJIaaCHCH::bHiaL[EI(:/IHXH;HE:fI?HX 3ne€1:\/I1)eHT(:)B.OH0H;1Tne Bubmmorexa HOK
https://m.edsoo.ru/00ad9ffa
0 TpyNIax CXOJAHBIX AJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema 15.03 20.03 bu6mmoreka [{OK
52 | xumuueckux snemeHToB 1. . Meneneena. https://m.edsoo.ru/00ada52c
[Tepuro b1, rpyNIIbI, TOATPYIIITBI https://m.edsoo.ru/00ada52c
53 | Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M30Tomb 20.03 22.03 bubmorexa [TOK
: : https://m.edsoo.ru/00ada342
TPOECHHN KTPOHHBIX YeK aTOMOB 22.03 03.04
54 SHEASI):HTOGBBIJ}IZplfo(;Hqecx%%ogzc:eMiloﬂ 0I/I bubmorexa LIOK
T https://m.edsoo.ru/00ada6bc
Menpeneena
03.04 05.04
G | v B LOK
T https://m.edsoo.ru/00ada824
Menpeneena
Hauenwue Ilepmoanaeckor KOH i BUTHSI 05.04 10.04
56 ia;K:I u ipailin(;fl Jle CI/IO h(;lssﬂgn:ein—p;fléHmﬁ bubmorexa IOK
e ’ https://m.edsoo.ru/00ada96e
Tearor U rpaK1aHuH
57 DIJIEKTPOOTPUIIATETLHOCTh ATOMOB XUMHYECKHUX 10.04 12.04 bubnuoreka [IOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
58 | Monnas xumMu4deckas CBI3b 12.04 17.04 bubmmorexa IIOK
https://m.edsoo.ru/00adac34
59 | KoBaneHnTHas nmoysipHasi XMMUAYECKast CBSA3b 17.04 19.04 bubmmorexa IIOK
https://m.edsoo.ru/00adaab8
60 | KoBaneHTHas HemosIpHAsE XUMHUYECKasl CBS3h 19.04 24.04 bubmmorexa IIOK
https://m.edsoo.ru/00adaab9
61 | Cremens oxnciens 24.04 26.04 bu6mmoreka [JOK
https://m.edsoo.ru/00adae28
62 | OKHCIUTENHHO-BOCCTAHOBHUTEIIBHBIC PEAKIIUN 26.04 03.05 bubmorexa [IOK
https://m.edso00.ru/00adb076
63 | Baxxuelire OKACIUTEIN U BOCCTAHOBUTEIIH 03.05 08.05 bubmorexa LIOK
https://m.edso0.ru/00adb076
64 IToBTOpenue u o6o0mmenue no reme "CrpoeHue 08.05 10.05 bubnuorexa [IOK
aroMa. XMMHUYECKast CBS3b. https://m.edso0.ru/00adb076
65 KonTtponsHas padota Ne4 o reme «CtpoeHue 10.05 15.05 bubnuorexa [IOK
aroMa. XMMHUYECKas CBSA3b) https://m.edsoo0.ru/00adb486
66 AHanu3 KOHTpoJIbHON paboThl. O000IIeHNE U 15.05 17.05 bubnuorexa [IOK

cucTeMaTH3alis 3HaHuil mo teMe "Baxkueinne

https://m.edsoo.ru/00adb33c
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KJIACChl HEOPraHWYECKUX COCTUHEHHI"

O0001IeHrEe U CHCTEMATH3allsl 3HAHUH 110 TEME 1 17.05 22.05
67 | "Xumunueckas cB3b. OKHUCIUTEIBHO- bubmaorexa [IOK
" https://m.edsoo.ru/00ad9cb2
BOCCTAHOBHTEJIbHBIC PCAKIINU
68 O06o01IeHne, cucTeMaTu3anus U KOPPEKIUs 3HaHUT 1 22.05 24.05 bu6mmoreka [JOK
ydamuxcsi 3a Kype XMMHH 8 K1acca 24.05 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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KaJ'IEHIlapHO-TeMaTI/I‘IeCKOE INIAHUPOBAHUE

(YMK: Xumus 8-9, I'.E.Pymsutuc,®.I'.denpaman.,-M. :Tlpocsemienne, 2018 ro)

Ne Tema ypoka Komnnue Jatel OnexkTpoHHbIE (TUPPOBEIE) KoppekTtuposka
1/ CTBO IInan ®daxr Ilnan ®dakr 00pa3oBaTeNbHBIE PECYPCHI
yacoB | 9a 9a 90 90
1 [Tepuonnueckuii 3akoH. [leprnoanueckas cucrema 1 01.09 01.09 bu6mmoreka [IOK
xuMudeckux 3aementoB JI. . Menaencea https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 1 06.09 06.09 bubnuoreka [JOK
2 . .
XUMHYECKHX JIEMEHTOB MEPBBIX TPEX NEPHOJIOB https://m.edsoo0.ru/00adb6b6
3 Knaccugukanus u HOMEHKIIaTypa HEOPraHUYEeCKUX 1 08.09 08.09 bubnuoreka [IOK
BEILECTB https://m.edsoo.ru/00adb7e2
Buapl XuMrU4eCKOi CBA3U U TUIIBI KPUCTAINTAYECKUX 1 13.09 13.09 bubnuotexa [JOK
4 N )
peniérok https://m.edsoo.ru/00adbac6
KonTtposneHast padota Nel mo teme «IloBTopenue n 1 15.09 15.09
5 yrayOieHne 3HaHU OCHOBHBIX pa3zesioB Kypca 8
KJ1accay
6 AnHanu3 KoHTpoJIbHOH paboTel. Knaccudukanus 1 20.09 20.09 bubnuoreka [IOK
XAMHUYECKHX PEaKIUH 10 pa3InuHbIM MPH3HAKAM https://m.edsoo.ru/00adbcb0
7 [TonsaTHE O CKOPOCTH XUMHUYECKOH PEaKITUH. 1 22.09 22.09 bubnuorexa [JOK
IToHsITHE 0 TOMOT€HHBIX M T€TEPOTEHHBIX PEAKIIHSIX https://m.edsoo.ru/00adbe9a
. 1 27.09 27.09
3| smmonte o opoems mcerof peakiti Bubmorera LIOK
https://m.edsoo.ru/00adc28c
MOJIOKEHHE XMMHUYECKOTO PaBHOBECHS
9 OKHUCAUTENBEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH 1 29.09 29.09 bubmorexa LIOK
https://m.edsoo.ru/00adcade
10 Teopust MEKTPOUTHUUSCKON TUCCOITHAITUH. 1 04.10 04.10 bu6moreka [IOK
CuJbHBIC U CITA0bIE SIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 | Vommsie ypasHenus peaxuymii 1 06.10 06.10 bubmuoreka [JOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KMCJIOT U OCHOBAaHUM B CBETE 1 11.10 11.10
12 | npencraBiaeHui 00 FICKTPOIUTHUECKON bubmorexa [IOK
https://m.edsoo.ru/00add5d8
JIMCCOLIUAIIUU
XUMHUYECKUE CBOMCTBA COJIEN B CBETE 1 13.10 13.10
13 | mpencraBneHuit 00 MEKTPOIUTHIECKOM bubmmorexa [IOK
https://m.edsoo.ru/00add8b2
JMCCOLIMAITUU
14 | Tomsmie o ruzpommse coneii 1 18.10 18.10 bubmuoreka [JOK
https://m.edsoo.ru/00add9d4
15 | O6o061eHne U cUCTEMAaTH3aALMA 3HAHU I L 20.10 20.10 Eubmiorexa IOK
https://m.edsoo.ru/00addd12
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16 [Tpaktuyeckas padora Ne 1. «Pemenne 25.102 25.1027 bubnuorexa [IOK
SKCIIEPUMEHTAIBHBIX 33121 7.10 10 https://m.edsoo.ru/00addbfa
K 02 08.11 08.11
17 «SJ}IIeTIIZS}J)IcI))J}II;:Hpqae?c?cT;J;Hcgguﬁx;ﬁ XuMu4eckue bubnmorexa [TOK
: https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
i . 10.11 10.11
18 faHzJ:fe KI/(I)(I:{’I:FIEI(();I leI;J(I);II‘EIa{g(I;TI;I(I/I?/IfIIIIII::KHG CBOMCTBa bubmorexa HOK
PaKTep ' https://m.edsoo.ru/00addfe2
Ha IpUMepe XJIopa
XnopoBogopoa. CoJissHast KHCIOTa, XUMHUYECKUE 15.11 15.11 bu6mmoreka [{OK
19 . .
CBOWCTBA, MMOJIy4YeHHE, TPUMEHCHUE https://m.edsoo.ru/00ade104
[IpaxTueckas padora Ne 2 o teme «llomyuenue 17.11 17.11 bubnuoreka [IOK
20 . . .
COJITHOM KUCIIOTHI, U3ydeHHE € CBONCTB» https://m.edsoo.ru/00ade348
Brrunciienus no ypaBHEHHSIM XUMHUYECKUX PEaKIIHiA, 22.11 22.11 bubnuotexa [JOK
21 .
€CJIH OJTMH U3 PEareHTOB JIaH B N30BITKE https://m.edso0.ru/00ade488
24.11 24.11 bu6moreka [IOK
22 | OOmiast XxapaKTeprcTHKa dJIeMeHTOB VIA-Tpynisl https://m.eds00.ru/00ade64a
sy | oo e P b o
pH A pupoze. https://m.edsoo.ru/00ade64a
CBOICTBa cephl
o4 CepoBonopo, cTpoeHue, (pu3ndeckue u 01.12 01.12 bubnuorexa [JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTa, GU3HYECKUE U 06.12 06.12 bubnuorexa [JOK
25 N )
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIIUH, JIeKaIIIe B OCHOBE 08.12 08.12
MIPOMBIIIJICHHOTO CTII0C00a MOJyYeHUsT CepHOI bubnuorexa [JOK
26 . .
KHCJIOTBHL. XUMHUYECKOE 3arpsisHEHNE OKPY KaroIIei https://m.edsoo.ru/00adec8a
Cpelibl COETMHEHUSIMU CEPhI
Briuncnenue MaccoBoil 1011 BbIXOAA MMPOAYKTa 13.12 13.12 bu6mmoreka [JOK
27 .
peaKnuu https://m.edsoo.ru/00adec8a
- . 15.12 15.12
28 | Ao, pachpoctpancine » npupos, duiameckie ubmotera LIOK
» PaclipocTpa PHPOE, https://m.edsoo.ru/00adeea6
XMUMHYECKUE CBOICTBA
29 AmMUak, ero (pu3nyecKue U XuMUYeCKUe CBOMCTBA, 20.12 20.12 bu6mmoreka [JOK
MOJTy9YeHHEe Y IPUMEHEHHUE https://m.edsoo.ru/00adf004
IIpaktuyeckas padora Ne 3 o teme «llomyuenue 22.12 22.12 bubnuorexa LIOK
30 . .
aMMUaKa, U3yuyeHUe ero CBOMCTB» https://m.edsoo.ru/00adf180
31 A30THas KHCIOTa, e€ PU3NUECKUe U XUMUYECKUe 27.12 27.12 bubnuorexa [IOK
CBOHCTBa https://m.edso0.ru/00adf306
32 | Vcnonp30BaHNe HUTPATOB U COJIEH aMMOHMSI B 29.12 29.12 bubmuoreka [IOK
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KaueCTBE MUHEPAIbHBIX YA0OpeHU. XMMUUECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpelibl COCTMHEHUAMU
aszora

https://m.edso0.ru/00adf518

dochop. Okeun dhocdopa (V) u dpochopras

10.01

10.01

33 | kucnoTa, (U3HUECKUe U XUMUIECKIE CBOWCTBA bubmmorexa [TOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTy4CHUE
12.01 12.01
o | o ool e oo o 0K
P YAO0P - arp PHPOA https://m.edsoo.ru/00adfc20
cpensl hocharamu
VYraepon, pacipocTpaHeHHe B IPUPOJIE, HU3NIECKHe 17.01 17.01 bubmorexa [IOK
35 . :
1 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
19.01 19.01
OKCE/I)II)I yriepoja, ux GU3nYecKre U XUMUIECKHE Butmotexa [IOK
36 | cBolicTBA. DKOJOTHYECKUE TIPOOJIEMBI, CBA3aHHBIC C ]
https://m.edsoo.ru/00adfebe
okcuoM yriepoja (1V)
37 | YroubHas KUCIOTA U €€ COJIH 24.01 24.01 bubmorexa I[TOK
https://m.edso0.ru/00ae006¢
" 26.01 26.01
o | o o T 11 o T Busmorea 10K
yr . peaxit https://m.edsoo.ru/00ae027e
KapOOHaT-HOH
[TepBoHauanbHBIEC MOHATHS 00 OPTAHUYECKUX 31.01 31.01 bubnuorexa [JOK
39 :
BEIIIECTBAX KaK O COCAUHEHHIX YIaepoia https://m.edsoo.ru/00ae054e
40 | Koenmmiit i ero coemmmers 02.02 02.02 bu6moreka [IOK
P A https://m.edsoo.ru/00ae080a
05, 07.02 07.02
41 g(i?II;TI:;\igﬁigﬂiifb?iif _ai 15(6): T:;IIZI iBamHefmme bubmmorexa IIOK
p A https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl M UX COETUHEHUS
KonTpoinsHas padora Ne3 mo treme «BakHeiime 09.02 09.02 bubmmoreka [JOK
42 .
HEMETAIUIBI U UX COEIUHEHUS https://m.edso0.ru/00ae0e18
AHanu3 KOHTPOJIbHOM paboThl. Obmas 14.02 14.02
XapaKTePUCTHKA XUMHUYCCKHX HIIEMEHTOB — BuGmorexa [IOK
43 | metamioB. MeTajinueckas CBsA3b U METaJNINYECKast .
.. . https://m.edsoo.ru/00ae103e
KpUCTaJINYecKas pemérka. Gusnyeckue CBOMCTBA
METaJJIOB
44 XUMHUYECKHE CBOMCTBA METAJLIIOB. 16.02 16.02 bubmuoreka [JOK
DNEeKTPOXUMHYECKHH Psiji HApsHKEHUH METaJlIoB https://m.edso0.ru/00ae1156
21.02 21.02
15 | Buramerenmn o ypasmemum xomrascris peasat Bumorexa LIOK
yp PCAKIIH, https://m.edso0.ru/00ae1156
€CIIU OJTMH U3 PEareHTOB COJICPIKUT MPUMECH
46 | IloHsATHE O KOPPO3UH METAJIOB 23.02 23.02 bubnuoreka [IOK
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https://m.edso0.ru/00ael1278

47 | Lllenounsie merams: 28.02 28.02 bubmmoreka [{OK
https://m.edsoo.ru/00ael4b2
48 | OKcHIbl ¥ THAPOKCHUJIBI HATPHUS M KaTUs 01.03 01.03 bubmorexa HOK
https://m.edsoo.ru/00ael4b2
49 | lllenouHo3eMenbHbIC METAIUIBI — KaJIbIIMHA U MarHUI 06.03 06.03 bubmorexa HOK
https://m.edsoo.ru/00ae15e8
50 | Baxueiiume coeiMHECHUS KaabIIHsI 13.03 13.03 bubmmorexa HOK
https://m.edsoo.ru/00ae15e8
51 | O6o0uieHne U cucTeMaTH3aus 3HAHUH 15.03 15.03
52 | J)KécTKoCTh BOJIBI U CIIOCOOBI €€ yCTpaHCHHSI 20.03 20.03 bubmorexa ITIOK
https://m.edso0.ru/00ae1886
53 [IpakTnueckas padora Ne 6 no teme "XKécTkocThb 22.03 22.03 bubnuoreka [JOK
BOJIbI U METOJIbI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. 03.04 03.04 bu6moreka [IOK
54 | Amommmmii https://m.edsoo.ru/00aelc64
55 | AMdoTepHBIe CBOWCTBA OKCHIA U THAPOKCHIA 05.04 05.04 bubmmorexa HOK
https://m.edsoo.ru/00aelc64
10.04 10.04 bu6moreka [IOK
56 | Keneso https://m.edsoo.ru/00ae1d86
57 Oxcupl, ruapokcuabl u conu xenesa (1) u sxenesa 12.04 12.04 bubmmorexa LIOK
(D) https://m.edsoo.ru/00ae35e6
58 | O600menne u cucTeMaTH3a U 3HAHUI 17.04 17.04
07, 19.04 19.04
59 iiii;ﬁﬁgﬁzniiiﬁii&az 15(()3 T:;IIZI iBamHefmme bubmorexa HOK
https://m.edsoo.ru/00ae3de8
METAJUIBI U UX COETUHEHHUS
BrrunciieHus no ypaBHEHHUSIM XUMHUYECKUX PEaKIIHii, 24.04 24.04
GO | G/ OJIMH M3 PEAreHTOB JIaH B M30BITKE WU bubmnuoreka [JOK
COJICPKHUT IPUMECH. BbIUnCIIeHHsT MacCOBOM 10U https://m.edsoo.ru/00ae1750
BBIX0/JIa TIPOJIyKTa PEaKIIUU
61 | O0o0OmEeHne U cucTEMATU3AUS 3HAHUI 26.04 26.04
62 Kontponsnas padora Ne4 o teme «BaxHeiiue 03.05 03.05
METaJUIbl ¥ UX COEIUHEHHUS
63 AHanmu3 KOHTPOJIBHOM paboThl. BemecTsa n 08.05 08.05 bubnuorexa [IOK
MaTepHalbl B MOBCEIHEBHOMN )KM3HH YeIOBEKa https://m.edsoo.ru/00ae3f50
64 | Xumuueckoe 3arpsA3HCHUE OKPYKAIOIICH Cpe/Ibl 10.05 10.05 bubmmorexa LIOK
https://m.edsoo.ru/00ae4270
15.05 15.05 bu6mmoreka [JOK
65 | Ponp XuMUM B pelICHUH YKOJIOTHUECKUX MPOOIEM

https://m.edso0.ru/00ae4270
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66 O000111eHNE U cUCTEMATHU3ALMS 3HAHUN 110 TEME 1 17.05 17.05 bu6moreka [JOK
"Hemeramasr" https://m.edsoo.ru/00ae0d0a
67 O000111eHME U cUCTEMATHU3aIlUs 3HAHUHN 110 TEME 1 22.05 22.05 bu6moreka [JOK
"Meramub" https://m.edsoo.ru/00adb33c
68 O06o01IeHne 1 cucTeMaTr3alus 3HAaHUH 33 Kype 1 24.05 24.05 bu6mmoreka [JOK
XUMUHU 9 Kaacca https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68
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