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HOACHUTEJBHASA 3AIINCKA

[IporpaMma Mo XMMHU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHsS OCHOBHON 00pa3oBaTelbHOI MPOrpaMMbl OCHOBHOI'O OOILEro
obpazoBanus, npeacrasieHHbXx B PI'OC OO0, a Takxke Ha OCHOBE (erepanbHoil paboueii mporpaMmbl
BOCIIUTaHMS U C y4ETOM KOHLEMNIMHU NpernoaBaHus ydeOHoro npeamera « XumMus» B 00pa3oBaTesIbHbIX
opranusanusax Poccuniickoit denepanun.

[Iporpamma o XuMu# AaéT MpeACTaBICHUE O LENAX, O0IIel cTpaTeru 00y4eHus, BOCIUTAHUS U
pa3BUTHA 00YYAIOIIMXCS CPEJICTBAMU YyUeOHOTO MpEMETa, YCTaHABIMBACT 0053aTeIbHOE IPEAMETHOE
coJiepKaHue, NIPeAyCMaTPUBACT PACIPEIEICHUE €ro 10 KJIaccaM U CTPYKTYpHUpPOBAHUE 110 pas3aeiiaM 1
TeMaM MPOrpaMMbl MO XHWMHH, OIPEAENACT KOJIUYECTBEHHbIE W KAYECTBEHHBIE XapaKTEPUCTUKHU
COJIEpKaHus, PEKOMEHIYEMYIO I10CJIEI0BATEIbHOCTh U3YUYEHUSI XUMHUHU C YYETOM MEKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTrO IMpOolecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs,
oIpeziesisieT BO3SMOKHOCTHU IIpeIMeTa JUIsl peain3aliy TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS! OCHOBHOM
o0pa3oBaTeNnpHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs, a TakKe TPeOOBAHUN K
pe3ysbraTaM OOy4yeHHUs XMMUU Ha YpPOBHE IieJIed M3Yy4eHHUs IMpeIMeTa M OCHOBHBIX BHJIOB Y4EOHO-
M03HABATEIBHOM EATEILHOCTH 00YUYaIOLIErocs 0 OCBOCHUIO YUeOHOTO COAePIKAHMUS.

3HaHWEe XWMHU CIYXXKHT OCHOBOH isi (pOPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOILIETOCS, €Tro
NPEACTaBICHUN O MaTePHAIbHOM EIUHCTBE MHUPA, BAXHYIO POJIb WUIPAOT (HOPMUPYEMbIE XUMHEH
MpEACTABJICHUA O B3aMMOIPECBPALICHUAX SHCPIruu U 00 9BOJJIIOLMK BEIICCTB B IPUPOLAC, O IYTAX
penieHus ri1o0albHBIX MPOOJIeM YCTOHUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOW, YHEPTETHYECKOH,
MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIeM 31paBOOXPaHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET peanu3alii BO3MOXHOCTEH MJisi caMOpa3BUTUS U (OPMHUPOBAHUS KYJIbTYpHI
JMYHOCTH, €€ 001el 1 (PyHKIIMOHATBHONW I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBINIJIEHUS M TBOPUYECKHX CIOCOOHOCTEH oOOywarommxcs,
HaBBIKOB MX CaMOCTOSTENBbHOM y4eOHOW NeATeNIbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIEI0BATEIbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KHU3HH, TaK U B TPO(HECCHOHATILHOM JIEATENIbHOCTH;

3HAKOMHUT CO CIenU(PUKON HAYYHOTO MBILUICHHUS, 3aKJIaJbIBA€T OCHOBBI 1IEJIOCTHOTO B3IJIAa Ha
€AVHCTBO IIPUPOLBI u YeJI0BEKa, SABJISICTCS OTBETCTBEHHBIM JTaNoOM
B (hOpMHPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00yUarOIUXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MPHUPOJIE, K YETTOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHUe 00yJarOIINXCSl.

JlaHHble HanpaBJieHUs B 00y4eHUH XUMHUU 00ecrieunBaroTCs crielnuKon coepkaHus yaeOHOro
npeaMeTa, KOTOPBIN SBIISAETCS MeJarornyecku alaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKU XMMHUHU
Ha ONPEAECTEHHOM dTarne €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOro oOmIero oOpa3oBaHMs OpPUEHTHPOBAH HA OCBOCHHE
00yJaroIUMHUCS CHUCTEMbl MEPBOHAYAIBHBIX TMOHITUH XWMHUH, OCHOB HEOPraHMYECKOW XHMHUU U
HEKOTOPBIX OT/JEJIbHBIX 3HAYMMBIX MOHATUH OPTraHUYECKON XUMUH.

CrtpykTypa copepxaHHsl IPOrpaMMBbI 110 XUMHH cPOPMHUPOBAHA HA OCHOBE CUCTEMHOI'O MO/IX0/1a
K €€ n3yueHuto. CoJepkaHue CKIIaAbIBAETCS U3 CUCTEMBI IOHATUH O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE
U CUCTeMbl HOHATUH O XuMu4eckod peakuuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPIraHHU30BaHbI IO
IIPUHLIMITY [1OCJIEJOBATEIBHOTO Pa3BUTHsl 3HAHUI HAa OCHOBE TEOPETUYECKUX NPEACTABICHUN Pa3HOIo
YPOBHSI:



— aTOMHO-MOJIEKYJISIPHOTO YU€HHUsI KaK OCHOBBI BCEIO €CTECTBO3HAHNS;
— [lepuoanueckoro 3akona /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHUH;
— Y4EHHsI O CTPOCHHH aTOMa U XMMHYECKOH CBSI3H;

— MpEeJICTaBICHUI 00 ANMEKTPOIUTUYECKON JUCCOLUAIMH BEILIECTB B PACTBOPAX.

Teopernueckue 3HAHMS pPACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKM IIOJIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCA IOCIEAOBATENBHO OT OJHOIO YPOBHS K APYIOMY, BBIIOJHSS
¢byHKIMN OOBSICHEHUS W TMPOrHO3UPOBAHMS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH HPAKTUYECKOTO
IIPUMEHEHHUS U MOIYYCHUS U3Y4aeMBbIX BELECTB.

OcBoeHue nporpaMmsl 10 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS O XMMUYECKON
COCTABJIIFOLIEH HAYYHOM KapTUHBI MUPA B JIOTHUKE €€ CUCTEMHON IPUPO/IbL, IEHHOCTHOTO OTHOLIEHUS K
HAay4YHOMY 3HAHUIO M METOJaM II03HAaHHs B HayKe. M3yueHue XMMUU NPOUCXOIUT C NPUBICYECHHUEM
3HAHUU U3 paHee U3yYEHHBIX yUeOHbIX NpeaMeToB: «OKpyxaromuil Mup», «buosorus. 5—7 kinaccs» U
«®Dusuka. 7 Kmace».

[Ipy m3ydeHNH XUMHH TPOUCXOTUT (hOpMHUpOBaHHE 3HAHUKA OCHOB XMMHYECKOW HAayKH Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTUYECKOH /IEATENIbHOCTH 4YeJIOBEKa M KaK OJHOI0 W3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHI. 3ajada yueOHOTO IpeaMeTa COCTOUT B (DOPMUPOBAHHH CHCTEMBI
XMMHUYECKUX 3HaHUM — BaXKHEWIMX (DaKTOB, MOHATHM, 3aKOHOB W TEOPETUYECKHUX IOJIOKEHHH,
JOCTYNHBIX 000OIIEHNI MHPOBO33PEHUECKOIO XapaKTepa, si3bIKa HAayKH, B MPHOOIIEHUN K HayYHBIM
METOAaM IO3HaHMsI MPU U3YYCHUU BELIECTB U XUMHUECKUX peakiuil, B (OPMUPOBAHUU U PA3BUTUHU
MO3HABATEIBHBIX YMEHHUH U MX IPUMEHEHNH B YI€OHO-TI03HABATEIBHON U Y4eOHO-UCCIIeI0BATEIbCKON
NesTeIbHOCTH, OCBOCHUH MPaBUII O€30I1aCHOI0 00pallleHus ¢ BEIIECTBAMH B TIOBCETHEBHOM JKU3HU.

HpI/I HU3YUCHUH XUMUU Ha YPOBHC OCHOBHOI'O O6I_I_ICFO O6p330BaHI/I$I Ba’>XHOC 3HAYCHUC HpI/IO6peJ'II/I
TaKHE IICJIN, KaK:

—(dopMHUpOBaHHE HWHTEIUIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHHUIO,
COTPYJHHYECTBY, CaMOCTOSITEIbHOMY MPHUHITHIO PEIICHUH, CIIOCOOHOM aaanTHpoBaThcsl K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM JKU3HU;

—HampaBJICHHOCTh  OOy4YyeHHs Ha CHUCTEMaTHYecKoe IMpuoOlleHHe ofyyaroumxes K
CaMOCTOSITEJIbHOM TO3HABaTEJIbHOM NEATEIbHOCTH, HAYYHBIM METOJIaM I03HaHUs, (GOPMHUPYIOLIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

—o0ecreyeHne  YCIOBHMM, CIOCOOCTBYIOIIMX  HpUOOpeTeHHI0  OOy4aroIlMMHUCS  OMbITa
pa3HOOOpa3HON JesTeNbHOCTH, MO3HAHUS W CAMOIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX
KOMITIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESTEbHOCTH;

— opmupoBaHue o01Iel (HYHKIIMOHATBHONW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE
yMEHUI OOBSACHATH W OLEHHUBATh SBJICHUS OKPYXAIOIIEro MHpa, HUCHOJNb3ys 3HAHUS U OIIBIT,
MOJIy4YE€HHBIE MPU U3yYEHUH XUMUHU, IPUMEHITh UX MPHU PEIICHUHU MPoOJIeM B MOBCEIHEBHOM KU3HU U
TPYJAOBOH JESTENBHOCTH;

—(dopmMupoBaHUe Yy OOYYaIOMIMXCS TYMaHMCTHYECKHUX OTHOIIEHHH, MOHMMAaHUS LEHHOCTH
XUMHUYECKUX 3HAHUH JUIS BBIPAOOTKU YKOJIOTHUECKH I€JIeCO00pa3HOro MOBEACHHS B ObITY M TPYIOBOH
NESATEIBbHOCTH B LIEJISIX COXPAHEHHUs CBOETO 3710POBbS U OKPYKAOIIEH PUPOTHON CPEJIBI;



— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJII U CAMOBOCHUTAHMIO Ha
OCHOBE YCBOEHHS O0ILEYEIOBEYECKMX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduiis u
HANPaBIEHHOCTH JAIbHEHIIIETO O0YUCHHSI.

OOmiee 4YHMCIO YacoB, OTBEIEHHBIX I HM3YyYCHUS XHMHHM Ha YPOBHE OCHOBHOTO OOIIETro
oOpasoBanus, cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB
(2 gaca B HezeINIO).



COILEPKAHHUE YYEBHOI'O IPEIMETA

8 KJIACC

HepBOHa‘laJILHLIe XUMHUYECCKHUE ITOHATHUSA

[Ipenmer xumun. Posib XuMuM B KHU3HU 4YelOBeKa. XMMUA B CUCTEME HayK. Tena U BewiecrTna.
®du3nyecKre CBOMCTBA BEIIECTB. ArperatHoe cocTosiHue BemlecTB. [[oHsTHE O MeTOJax MO3HAHUS B
xumuu. Yucrele BeniectBa U cmecu. CriocoObl pa3ieieHus: cMecei.

ATOMBI 1 MOJICKYJIBI. Xumuueckue 3aeMeHThl. CHMBOJIBI XMMHYECKUX 3JIECMCHTOB. HpOCTLIe u
CJIOKHBIC BCIIICCTBA. ATOMHO'MOHCKYHHPHOC YdCHHUC.

Xumuueckas (opmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BenlecTB. OTHOCHUTENBHAs aTOMHas Macca. OTHOCHUTEIbHAs MOJIEKYJIsIpHas Macca. MaccoBast
JI0JI1 XUMHAYECKOI0 AJIEMEHTA B COCIMHEHHH.

KomnuectBo BemecTtBa. Monbs. MossipHass macca. B3anMoCBsI3b KOJIMUECTBA, MAcChl U YMCIIA
CTPYKTYPHBIX €IMHHUII BemlecTBa. Pacy€rel mo hopMynaM XMMUYECKHX COCTUHEHH.

Ou3nyeckue U XUMHUYECKHE SBICHHs. XUMHUECKas peakuus U e€ Mpu3HaKku. 3aKOH COXPaHCHHUS
MacChl BEIIECTB. XWUMHUYECKUE ypaBHeHHs. Kiaccupukanus XHUMHUYECKUX peakluuil (COSTMHCHUS,
pasoKeHHs, 3aMeleHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH TWOCyno#, mpaBuiamMu padoThl B JabopaTopuu U OpUéMaMu
oOpareHus ¢ 1a00paTOpHBIM 000PYAOBaHUEM, U3YUYE€HHUE U ONMCaHue (PU3MUECKUX CBOMCTB 00pa3LoB
HEOPraHUYECKHX BEIIECTB, HaOmIoJeHue (u3nUeckux (IJIaBIeHWE BOCKA, TasHUE JIbJa, pAaCTUpPaHUE
caxapa B CTYIIKe, KMIIEHUE M KOHJEHCAlUs BOJbI) U XMMUYECKUX (TOPEHHME CBEYM, MPOKAIMBAHUE
MEIHOM NMPOBOJIOKH, B3aUMOICHCTBHUE MeJIa C KUCIIOTON ) SIBIEHUH, HAOJI0IeHNE U ONIMCAHNUE IPU3HAKOB
NPOTeKaHUs XMMHUYECKMX peakuuil (pas3jiokeHHe caxapa, B3aMMOJEHCTBHE CEPHOM KHCIOTBHI C
xyiopuoM Oapust, pasnoxenue ruapokcuna meau (II) mpu HarpeBanuu, B3auMozecTBHE XkKene3a ¢
pactBopom conu Menu (II), u3yuenuwe cnocoOoB pazfeneHHuss cMeceil: ¢ MOMOIIBI0 MarHuTa,
¢buIbTpOBaHUE, BBIMAPUBAHUE, AUCTUIUISLMS, XpoMarorpadusi, NpPOBEIECHUE OUYUCTKU MOBAPEHHOMN
COJM, HAONIOJIEHMEe M OIMCaHWE pe3yJbTaTOB IPOBEJCHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MACChl, CO3/IaHHE MOJIeIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskueiinue npeacTraBuTe I HEOPraHUYECKHX BellecTB

Bo3zayx — cmecsk razos. CocTas Bo3ayxa. Kucnopon — aneMeHT u npocroe BemecTso. Haxoxaenue
KHCIIOpo/la B mpupoae, (u3Mueckue M XUMHUYecKHe CBoiicTBa (peakiuu ropeHus). OKCHIBL.
[Tpumenenue kuciaopoaa. CriocoObl MOMy4YEHHUS KUCIOpojAa B Ja0OpaTOpUM W MPOMBIIIIICHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajutoTporniHast MOAU(UKALUSA KUCIOPOa.

TemnoBoit  3¢ddexkr xumMHUeckoi peakluu, TEPMOXMMUYECKHE YpaBHEHHs, OK30- U
SHAOTEPMHUUYECKUE peaKUH. TOIUIMBO: Yyroib U METaH. 3arpsA3HEHHUE BO3/lyXa, YCUJIEHUE TaPHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.



Bogopon — sneMeHT u mpocToe BemecTBo. HaxoxkieHue Bojopoja B mpupoje, Gu3HdecKue u
XUMHNYCCKUC CBOﬁCTBa, HpI/IMeHeHI/Ie, CHOCO6BI HOHy‘ICHI/IH. KI/ICJIOTBI " COJIN.

Mosnsipublit 00bE€M razoB. PacyéThl 10 XMMUYECKUM YpaBHEHUSIM.

®usnueckue cBoucTBa BOAbl. Boma kak pactBoputens. PactBopbl.  HacelieHHblE U
HEHACBIIICHHbIE pacTBOPBL. PacTBOpUMOCTh BemiecTB B Boje. MaccoBasi 10Jisl BELIECTBA B PACTBOPE.
Xumnueckue cpoiictBa Boabl. OcHoBaHusi. Ponb pacTBOpOB B MpUPOJE W B KU3HHU UEIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arpsa3HeHue NpupoaHbiX BoA. OXpaHa U OUYMCTKA PUPOJIHBIX BOJI.

Knaccudpukanus Heopranmueckux coeamHenuid. Oxcuapl.  Knaccudukamus — OKCHIOB:
cojeo0pa3ymoiire (OCHOBHBIE, KUCIOTHBIE, aM(doTepHble) U HeconeoOpasyromme. Homenkinatypa
okcn10B. DU3znueckre U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHue okCuaoB.

OcuoBanwust. Kiaccudukanms ocHOBaHUI: IET0YH M HEpaCTBOpUMBIe OcHOBaHUs. HoMeHkIaTypa
ocHOBaHul. du3nyUecKne U XUMUYECKUE CBOKWCTBA OCHOBaHUH. [lonydeHre OCHOBaHU.

Kucnorel. Knaccudukamus kucnor. Homenknarypa kucnor. Pusudeckue M XUMHUYECKUE
cBoricTBa KUCHoT. Psag akruBHoct metaiuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknatypa coseil. @u3znueckue 1 XuMuueckue cBoiicta conel. [lonyduenue comneit.
I'enernyeckas CBsA3b MEXKAY KJIaCCAMHM HEOPraHMYECKUX COCIUHEHHM.
Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OIPEJENIEHUE COJEpKaHUS KUCIOpoJa B BO3AYyXe, IOJIy4eHHE, COOUpaHHUe,
pacro3HaBaHME€ M M3y4YEHHE CBOMCTB KHUCIIOpOJa, HaONIOJEHUE B3aUMOJCHCTBUS BEILIECTB C
KHCIIOPOJIOM UM YCJIOBUS BO3HMKHOBEHMSI M MPEKpalIeHHs TOpeHHs (moxapa), O3HaKOMJIEHHE C
o0pa3liaMu OKCHJIOB M ONHCAaHHE UX CBOWCTB, MOJyYeHHE, cOOMpaHUe, paclio3HaBaHUE M U3yueHUE
CBOMCTB BojoOpoja (ropeHue), B3aumopeicTBue Bogopoga ¢ oxcuaoM wmeau (II) (Bo3zmoxkHO
UCMOJb30BAaHUE BHJIEOMATepUANIOB), HaOIIOJeHHEe O00pa3loB BELIECTB KOJWYECTBOM |  MOIIb,
UCCIIeIOBaHHE 0COOEHHOCTEN PACTBOPEHMSI BELIECTB C PA3IMYHON PACTBOPUMOCTBIO, IPUTOTOBJICHUE
pacTBOPOB C OINpPEACIEHHOW MacCOBOM JOJIEM PacTBOPEHHOIO BEILECTBA, B3aUMOJACHCTBUE BOIBI C
MeTaJylaMi (HaTpueM M KajbIeM) (BO3MOXHO HCHOJIb30BAaHUE BUJCOMATEPHANIOB), HCCIEIOBAHUE
00pa3lloB HEOPraHWYECKHUX BEIIECTB PA3JIUYHBbIX KJIACCOB, HAOIIOJACHHWE HW3MEHEHHs] OKpAacKH
MHIMKAaTOPOB B pacTBOpax KHUCIOT M IeJIoyell, m3ydyeHue B3aumojencTBusa okcunpa menu (II) c
pacTBOPOM CEPHOM KHCJIOTBHI, KHCJIOT C MeETaJllaMH, pEakUui HeUTpanu3aluu, IOIyYeHHE
HEPACTBOPUMBIX OCHOBAaHMW, BBITECHEHHME OJHOIO MeETaJlla JPYrMM M3 pacTBOpa COJIM, pEUICHUE
JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHEeHIMe KIacchl HEOPraHUYECKUX COSIUHEHUINY.

Ilepuoanyeckuit 3akon u Ilepuoamyeckas cucrema xumu4yeckux djiaemenros JI. H.
MenneneeBa. CtpoeHue aTomMoB. XuMH4YecKasi CBf3b. OKHMCJIANTEIbLHO-BOCCTAHOBHUTEIbLHbIE
peaknnu

[lepBble MONBITKM KiIacCU(PHUKAUU XUMHUECKUX 3yIeMeHTOB. [loHsTHe O rpymnmax CXOIHBIX
JJIEMEHTOB (ILENOYHbIE U IIEJIOYHO3EMENIBHBIE METaJUIbl, TJIOT€Hbl, UHEPTHBIE Ta3bl). DJIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUIAPOKCUIBI.

[Tepnonnueckuit 3akoH. [lepmonnueckas cucrema xumudeckux siaeMeHToB [[. . Menneneesa.
KopoTtkomnepuosnnas u JuinHHONEpuoaHas ¢opmsl [leprnoauueckoil cucTeMbl XUMHUECKUX AJIEMEHTOB
. 1. Menneneesa. [lepronasl u rpynimbl. @U3HYECKHI CMBICI MOPSAIKOBOIO HOMEpa, HOMEPOB Iepruoaa
U TPYIIIBI 3JIEMEHTA.



Crpoenne atomoB. CocTaB aToMHBIX sifep. M3oromnbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
oboouek aromoB TiepBbix 20 xumudeckux deMmeHToB [lepuonudeckoii cucremsl /. M. Menneneena.
XapakTepucTUKa XHMHYECKOro dJIEeMEHTa Mo ero nosoxeHuto B Ilepuommueckoit cucreme /.
W. Menneneena.

3aKOHOMepHOCTI/I U3MCHCHUA paauyca aToOMOB XUMHUYCCKUX JBJICMCHTOB, MCTANIMYCCKUX H
HEMETAJNIMYSCKUX CBOMCTB 110 I'pyniam v rnnepuoaam.

3nauenue Ilepuogumueckoro 3akona u Ilepuoanueckoil cUCTEMbl XUMUYECKUX HJIEMEHTOB IS
pa3BuTHUs HayKu U npakTuku. [. 1. MenaeneeB — y4€HbIN U rpakJaHUH.

Xumuyeckas cBsa3b. KoBaneHTHas (MoJispHAs U HEMOJIAPHAs) CBS3b. DJIEKTPOOTPHUIIATEIHLHOCTh
XUMHUYECKUX AJIeMEHTOB. lOHHas CBSI3b.

Crenenp oxuciieHus. OKUCIUTCILHO-BOCCTAHOBHUTCILHBIC peaKkunu. Hpoueccm OKHCIICHHSA H
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

M3y4yeHue o0pas3lloB BEIIECTB METAJJIOB M HEMETAJUIOB, B3aMMOJCHCTBUE TUIIPOKCUIA IIMHKA C
pacTBOpaMH KHCIJIOT U IIEJIOYEH, MPOBEACHUE ONBITOB, WLIIOCTPUPYIOIINX HNPUMEPbl OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIMii (rOpeHre, Peakiluy pa3aoKeHUsl, COSUHEHUS).

Meoswcnpeomemnnie ceasu

Peanuzarust MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUH XUMHUH B 8 KIIACCE OCYIIECTBIISIETCS uepes
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUN, TaK U TOHATHH, SBISIOLIUXCA
CUCTEMHBIMU JIJI OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC MOHSTHS: HAy4YHBIA (DaKkT, TUMOTE3a, TEOpHs, 3aKOH, aHaJM3,
CUHTE3, KjaccuUKaIus, MepuoIMIHOCTh, HAOMIOACHUE, IKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHUE,
MOJEJIb, SIBJICHHUE.

duznka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, ©30TOIIbI, PAJTUOAKTUBHOCTb,
MOJIEKYJIa, DJIEKTPUUECKUH 3apsij, BEIIECTBO, TENO, 00BhEM, arperaTHOe COCTOSHHWE BEIIECTBa, ras,
(bu3nuecKre BeTMUMHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThI, 3BE3/1b1, COHIIE.

Bbuonorus: porocunTes, qpixanue, ouocgepa.

I'eorpadus: armocdepa, runpochepa, MUHEpanbl, TOPHbIE MOPOJbI, IMOJIE3HBIE HCKONAEMBbIE,
TOILTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeECKAasI peaKuus

[Tepuonnueckuii 3akoH. Ilepronnueckas cucrema xumudyeckux sneMeHtoB JI. M. Menneneena.
CtpoeHne aTroMOB. 3aKOHOMEPHOCTH B M3MEHEHHWHM CBOWCTB XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX



NEpUOJIOB, KajMsl, KalbLUsd M HUX COEAMHEHUH B COOTBETCTBUM C TIOJIOKEHHEM DJJIEMEHTOB B
Ileproanueckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CTpOGHI/Ie BC€IICCTBA: BUAbI XUMHUYCCKON CBS3U. THIIBI KPUCTAJTINIMICCKUX peIJ_IéTOK, 3aBUCHUMOCTb
CBOMCTB B€IICCTBA OT THUIIA KpHCTaHHquCKOfI peH_IéTKI/I Hu BUAa XHUMHYCCKOM CBSI3U.

KJ'IaCCI/I(l)I/IKaI_II/IH N HOMCHKJIaTypa HECOPraHU4YE€CKUX BCHICCTB. XuUMHU4YecKrue CBOMCTBA BC€IICCTB,
OTHOCAIIHUXCA K pPas3jiMdHbIM  KJIacCaM  HCOPraHUYCCKUX COGHHHGHHﬁ, IT'CHCTUYCCKAsA CBA3b
HCOPraHN4YCCKUX BEIICCTB.

Knaccupukanuss XMMUYECKUX pEAKUUMH MO pa3Iu4HbIM TMpHU3HAKaM (110 YUCIYy M COCTaBY
YYaCTBYIOIIMX B PEAKLUUH BEIIECTB, IO TEIIOBOMY 3((EKTy, M0 M3MEHEHHUIO CTETEHEeH OKHCIICHHS
XUMHAYECKHX 3JEMEHTOB, 110 0OpaTHMMOCTH, MO YYaCTHUIO KaTaln3aropa). DK30- U dHIOTEPMUYECKHE
peaKuy, TePMOXUMHUYECKHE YPAaBHEHUSI.

[TonsitTne o ckopoctu xumuueckoil peakinuu. [loHsTe 00 00paTHUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHsTHe O TOMOTeHHBIX M TeTepOoreHHbIX peakiusax. [lonsTtue o katanuse.
[TonsiTre 0 xuMHuecKoM paBHOBecuU. DaKTOPHI, BIMSIONIME HA CKOPOCTh XMMHUYECKON peakiuu U
MOJIOKEHNE XMMUYECKOTO PABHOBECHSI.

OKHCIUTEIIEHO-BOCCTAHOBUTCILHBIC pcaKkuuu, E)JIGKTpOHHblf/i Oaanc OKHCJIUTCIIBHO-
BOCCTAHOBUTEIILHOU pC€aKuuu. Cocrasiienne ypaBHCHI/Iﬁ OKHUCIHUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ
C UCIIOJIB30BAHUCM MCTOAA DJICKTPOHHOI'O Oasanca.

TeOpI/IH BHCKTpOHHTI/I‘ICCKOﬁ Jucconralnuu. QHGKTpOJ'II/ITBI W HCOJICKTPOJIMTHI. KaTI/IOHLI, AHHUOHBI.
Mexanu3m Jucconuranr BEUIECTB C pas3JIMYHbIMA BUIaMHU XAMUYECKOU cBs3u. CTeIeHb JUcconuanuu.
CusnbHbIE U cIa0bIe QJICKTPOJIUTHI.

Peakiium moHHOro oOMeHa. YcCIIOBUS MNpPOTEKaHMs peakUuil HMOHHOro OOMEHa, MOJHbIE U
COKpalI€HHbIE HMOHHBIE ypaBHEHHUs peakiuil. CBolcTBa KHCJIOT, OCHOBaHMM W cojeil B cBeTe
NIPEJCTAaBICHUN 00 3NMEKTPOIUTHYECKOH qucconuanuu. KadecTBeHHbIE peakiiuyu Ha MOHBL. [loHsTHE O
TUAPOIIU3E COJICH.

Xumuueckuii IKCnepumenm:.

O3HAKOMJIEHHE C MOJIEJIIMU KPUCTAIIIMUECKUX PEIETOK HEOPraHMYECKUX BEIECTB — METAJJIOB U
HeMeTallsIoB (TpaduTa U anMasa), CJI0KHBIX BEHIECTB (XJIOpUa HATPHs), UCCIEAOBAHUE 3aBUCHMOCTH
CKOPOCTHM XUMHUYECKOW peakUMud OT BO3JACHCTBUS Ppa3IUYHBIX  (DAKTOpOB, HCCIIEOBAaHUE
AIIEKTPOMIPOBOTHOCTH PACTBOPOB BEIECTB, MpOIEcca AMCCONMAIMN KHUCIOT, IIENOYed W coeit
(BO3MOXKHO MCITIOJIb30BaHME BUEO MAaTE€pPHUAJIOB), POBEJCHHUE OINBITOB, MILTIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peaKIii HOHHOTO oOMeHa (00pa3oBaHME OcajKa, BBIJIEJICHUE Ta3a, 00pa3oBaHUE BOJbI),
OIBITOB, WJUTIOCTPUPYIOIIMX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKkIUid (TOpeHue,
peaKkIMy Ppa3JOXKECHUs, COCIUHEHHUsS), pAclO3HaBaHUE HEOPraHWYECKHX BEIIECTB C IMOMOIIBIO
Ka4eCTBEHHBIX PEaKIIMii Ha HOHBI, pEIICHHE HKCIIEPUMEHTAIbHBIX 33/1a4.

HeMeTanabl M UX coeTHHEHUS

OOmast xapakTepucTHKa ranoreHoB. OCOOEHHOCTU CTPOEHMsI aTOMOB, XapaKTEpHbIE CTENEHU
okucienus. CTpoeHue u pU3NUECcKue CBOMCTBA MPOCTHIX BELIECTB — I'aJOr€HOB. XMMHUECKUE CBOMCTBA
Ha TMpuUMepe XJiopa (B3auMOJIEHCTBHME C MeTallylaMH, HEMeTalJlaMH, LiejiouaMu). XJIOPOBOJOPO/I.
ConsiHast KuClIOTa, XHWMUYECKHE CBOMCTBA, MOJy4deHHE, IpuMmeHeHue. [leiictBue xmopa u
XJIOPOBOJIOPOIa Ha OpraHu3M uejoBeka. BaskHele X10pHuibl U UX HaXO0XKAEHHUE B IPUPOJIE.



O6mas xapakTepucTrka 3aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbBIS
crenienn okucieHus. CtpoeHue W (PU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOAA M CEPHI.
AnnoTtpornHble MoAM(UKAIIMM KUCIOpoJa U cepbl. XUMHUYECKHe cBoWcTBa cepbl. CepoBomopos,
CTpocHHE, (PU3NYECKUE U XHMHUYECKHe CBOMCTBA. OKCHIBI CEephl KaK MPEIACTABUTEIN KHUCIOTHBIX
okcuioB. CepHas KucIoTa, PU3NYECKUE U XMMHUYECKHE CBOMCTBA (00IIMe KakK MpeacTaBUTENs Kilacca
KHUCJIOT M crenupuueckue). XuMHUECKUEe Peakluy, JIeKallue B OCHOBE MPOMBIIIICHHOTO CIocoba
MOJIy4eHUs1 cepHOil KucioThl. [IpruMeHnenne cepHoi KUCiIOThl. COlaM CEpHOW KUCIOTHI, KAU€CTBEHHAS
peakius Ha cynb(haT-uoH. HaxoxaeHue cepbl U e€ COeUHEHHH B IpUpojie. XUMHUECKOE 3arps3HCHHE
OKpY>Karollen cpeabl COCAUHEHUSIMHU Cepbl (KUCIOTHBIEC T0XK/IHU, 3arpsi3HEHUE BO3AyXa U BOJAOEMOB),
CIOCOOBI €r0 MPeI0TBPAILICHHS.

OO0mmas xapakrepucTuka 31eMeHToB VA-Tpymibl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTENeHU OKUCICHHS. A30T, pacnpoCTpaHEHUE B MpHpoje, (u3HuecKue U XUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupojae. AMMHAK, ero (PU3UYECKHEe M XMUMHUYECKHE CBOWCTBA, MOJyuYeHUE U
npuMmenenue. Collu aMMOHUSA, UX (GU3NYECKUE U XMMHUYECKHE CBOICTBa, mpuMeHeHue. KauectBenHas
pCaKknusg Ha MOHbI aMMOHUA. A3zorHas KHCJIOTA, ee IMOJIyUCHHC, (1)I/IBI/II-IGCKI/I€ U XUMHUYECKHE CBOMCTBA
(obmuMe Kak mpencTaBUTENs Kiacca KUCIOT U crneunduueckue). Vcnonb3oBaHne HUTPATOB U COJed
aMMOHHUS B Ka4eCTBE MHHEPAIBHBIX YHOOpEeHUU. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH CpeIbl
COCIMHEHUSIMHU a30Ta (KUCIOTHBIE JOXKIH, 3arpsS3HEHHE BO3JyXa, MOuYBbl U BOoAo&MOB). Docdop,
aymotporHbie Moaudukanuu hocdopa, husndeckre U xumuaeckune croiicrea. Oxcuna dpocdopa (V) u
dbocdopHas kucnora, pU3nYecKre U XUMHUYECKHE CBOWCTBA, nonyueHue. Mcnonb3oanue ¢pocdaros B
Ka4eCcTBE MHUHEPAIBHBIX yI0OpEHUH.

O6m1as xapakrepuctuka 3jeMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE
CTCTIEHH OKHUCJCHHs. YTIIEepOoJ, aUIOTPONHbIE MOAM(PHUKAIUMU, PACHPOCTPAaHEHHWE B MPHUPOJE,
¢busnveckne W XUMUYecKHe cBOWCTBa. AncopOums. KpyroBopor yriepona B mpupoge. OKCHabI
yriaeponaa, ux (pu3nueckue U XMMUYECKUE CBOICTBA, EHCTBUE Ha JKUBBIE OPraHU3MBI, MOJIyY€HUE U
MIpUMEHEHUE. DKOJIOTHYECKHE MPOOIIeMbI, CBI3aHHBIE ¢ OKCHI0M yriaeposa (IV), runoresa rmodansHOro
MOTETJICHUS] KJIMMaTa, MapHUKOBBIM 3¢ (dekT. YronbHas Kuciota U €€ coiau, Ux (QHU3UYecKkue u
XMMHAYECKHE CBOWCTBA, IOJIydeHHE W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-WOHEI.
Vcnonb3oBanue kapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBaX KaK O COCIMHEHUSX yriepoja (MeTaH,
3TaH, OTWIEH, aleTHIeH, 3TaHOJ, TJMLEPHUH, YKCycHas Kuciota). IlpupoaHble HCTOUHUKH
YTII€BO0POAOB (Yrojib, IPUPOAHBIN ra3, He(PTh), MPOTYKTHI UX HepepaboTKu (O€H3MH), X POJIb B OBITY
U IpOMBILUIEHHOCTH. [ToHsATHE 0 GMOI0rMYeCKH BaXKHBIX BEILIECTBAX: KHUpaxX, OelIKax, yrieBojax — U ux
poJIu B )KM3HM uenoBeka. MaTepraibHOE €IMHCTBO OPIaHUYECKUX U HEOPTaHUUYECKUX COSAMHEHUI.

Kpemuuii, ero ¢usnueckue U XuMHU4YECKHE CBOMCTBA, MolydeHHe U npuMeHeHue. CoennHeHus
KpeMHUs B mpupoze. OOume mpencrasieHus o0 okcuae kpemuus (IV) u kpeMHHEBOH KucIoTe.
CunukaTel, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIIEHHOCTH. BaxkHel1ne cCTponTelbHbIe MaTepHalIbl:
KepaMHKa, CTEKJIO, LIeMEHT, O€TOH, kene300eToH. [Ipobiembl 06e30MacHOr0 HMCMOIb30BAHUS
CTPOMTENIbHBIX MaTepUasoB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHne o0pa3loB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJISIHOM KHCIIOTBI, INPOBEICHHE
Ka4C€CTBCHHBIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI H Ha6J'IIO)IeHI/Ie IMPU3HAKOB HX TMPOTCKaHHA, OIBITHI,
oTpakaromue (pU3MUecCKue M XUMHUYECKHE CBOWCTBA TaJlOTEHOB M HUX COCAMHEHHH (BO3MOXKHO
UCIOJIb30BAaHNWE BUJIEOMATEPHANIOB), O3HAKOMJIEHME C oOpa3namMu XJOPUIOB (TaJOr€HUOB),
O3HAKOMJIEHHUE ¢ 00pa3laMu cepbl U €€ coelMHEHUSIMU (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPHAJIOB),
HaOII0/IeHNe TIporiecca OOyIIIMBaHMS caxapa IoJl JAeHCTBUEM KOHIIEHTPHPOBAHHOMN CEpPHOW KHCIIOTHI,
M3yuyeHHe XUMHUECKUX CBOMCTB pa30aBlieHHON CEpPHOM KHCIIOTHI, IPOBEACHNE KaUeCTBEHHON peakluu
Ha cynb(}aT-noH 1 HaOII0IeHNe TPU3HAKa e€ MPOTEKAaHuUs, 03HAKOMJICHNE ¢ (PU3MYECKUMH CBOWCTBAMH



azoTa, (hochopa n ux coequHEeHNH (BO3MOYKHO HCTIOIB30BaHUE BUIEOMATEPHAIIOB), 00pa3IiaMu a30THBIX
u QocopHbIX ynoOpeHu, moaydenue, coOupanue, pacro3HaBaHUE M M3yuyeHHE CBOWMCTB aMMHUAKa,
MIPOBEJICHUE KAYECTBEHHBIX PEaKluMii Ha MOH aMMOHHMS U (QocharT-uOH U H3YYeHHE MPU3HAKOB HX
IIPOTEKAaHUs, B3aUMOJECHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEAbI0 (BO3MOXHO
UCIOJIb30BaHNE BUJICOMATEPHAIIOB), H3yUYE€HUE MOJIETeH KPUCTAJUIMYECKUX PEeMETOK anMasa, rpadura,
¢bymiepena, 03HaKOMIICHHE € TIPOLIECCOM aICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM
U YCTPOMCTBOM IMPOTHBOrasza, MOJy4YeHHe, cOOHpaHue, paclo3HaBaHWE U H3YYEHHE CBOWCTB
YIIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAUYeCTBEHHBIX PEakIUil Ha KapOOHAT M CHJIMKAT-UOHBI M H3yUeHUE
MIPU3HAKOB UX MPOTEKaHHs, O3HAKOMIICHHE C MPOAYKIUEH CHUIMKATHON MPOMBILIUICHHOCTH, PEIICHUE
SKCIIEPUMEHTAJIBHBIX 33/a4 110 TeMe «BakHel1e HeMeTallIbl U X COEIUHEHUS».

MeTajliibl M UX COE€AHMHEHHS

OO0mmas xapakKTepUCTUKAa XUMUYECKUX JJIEMEHTOB — METAJUIOB HA OCHOBAHHMH WX IOJIOKCHHS B
[Tepuoauueckoit cucreme xumudeckux aemeHToB 1. M. MenneneeBa u crpoenusi atomoB. CTpoeHue
METaJUIOB. MeTalmnyecKkas CBs3b U METAJUTMYECKAsh KPUCTALTNYECKAs peiéTKa. IIECKTPOXUMHUECKHUI
psAI HanpsDKeHHH MeTauioB. DU3MYECKHe M XUMHUYECKHE CBOMCTBa MeTauioB. OOImme crocoObl
MOJTy4eHUsl MeTauIoB. [ToHATHE O KOPPO3UH METAIIIOB, OCHOBHBIC CITOCOOBI 3aIIUTH UX OT KOPPO3HH.
Crnnagsl (CTallb, 4YyT'YH, JIOPATIOMUHUMN, OpOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[[{enounble MeTaybl: MOJ0KeHUE B lleprnonnyeckol cucTteMe XUMHYECKHUX 3JIEMEHTOB /I.
N. MenpeneeBa, CTpOCHHE UX aTOMOB, HaX0XKJI€HUE B IIpupojie. PU3ndecKkue 1 XuMUUECKHUE CBOMCTBA
(ma mpumepe HaTpust U Kaiausi). OKCUIBI U TUAPOKCHIBI HaTpusi U Kanus. [I[puMeHeHHe IeI0uHbIX
METaJUIOB M UX COCAUHCHMH.

[llenouyHO3eMeNbHBIE METAJUIBl MAarHUW M Kanbluil: nosoxeHue B [lepmoanueckoil cucteme
xuMmuueckux anemeHtoB [[. WM. MeHueneeBa, CTpOCHHME HUX AaTOMOB, HAaXOXKJIECHHE B MPHUPOJIE.
dusnueckue 1 XMMHUYECKUE CBOMCTBA MarHus M Kajbliusd. Baxkneilmue coequHeHns Kaublus (OKCUJ,
THIPOKCHL, o). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHHUSI.

AsromuHMiL: osioxenue B [lepuoanueckoit cucteMe xuMuueckux 3semeHToB 1. . Menaeneena,
CTPOEHHUE aToMa, HaxOoXJeHue B mpupoje. Puznueckue M XHMHUYECKHE CBOICTBA aTOMHUHMUS.
AMpoTepHbIe CBOMCTBA OKCHJIA U THIPOKCUA ATTFOMUHUS.

Kenezo: nonoxenue B Ilepuoguyeckoit cucreme xumuueckux snemeHtoB [[. . Menzaeneena,
CTpPOEHHE aToMa, HaXOXJeHHe B npupoje. Ousznyeckue u XUMUYECKHUE CBOMCTBaA xkene3a. OKCUIBI,
ruapokcuabl u conu xenesa (I1) u xenesa (I1), ux cocras, cBoICTBa U OTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMIJIEHHE ¢ 00pasllaMHd METalIOB U CIIJIaBOB, MX (U3MUYECKUMHU CBONCTBAMH, M3yUeHHUE
pPEe3yIbTATOB KOPPO3HH METALIOB (BO3MOXHO WCIOJIb30BAHUE BHJICOMATEPHAIIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUS OKCH/IA KaJbIIMs U HATPHS C BOJON (BO3MOXKHO HCITOJIb30BAHUE BUIEOMATEPHUATIOB),
HCCIEIOBAHUE CBOMCTB JKECTKOM BOJbI, IpoOllecca TOpPEHHUs jKelle3a B KHUCIOpoJe (BO3MOYKHO
WCIIOIH30BaHNUE BUIEOMATEPHUATIOB), TPU3HAKOB MPOTEKAHUS KaY€CTBEHHBIX PEaKIINi HAa MOHBI: MarHus,
KaJbIus, aTFOMUHUS, IMHKA, skene3a (I1) u sxxenesa (I11), meau (I1), HaOnroieHNe U OTMMCaHKE TTPOIIECCOB
OKpalllMBaHUsl IJJaMEHW HWOHAMH HATpHs, Kaluigd W Kaldblus (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHAIIOB), HCCIIE0BaHUE aM()OTEPHBIX CBOMCTB I'MIPOKCH 1A ATIOMUHUS U THAPOKCHU/IA IIMHKA,
perieHne YKCIepuMEeHTaIbHBIX 3a/1a4 10 TeMe «BaskHelIe MeTauibl U UX COSTUHEHUS.

XuMus M OKpyKaoLas cpeaa

BemecTBa 1 MmaTepuasl B TOBCEIHEBHOM JKU3HM Y€JI0BEKa. be30macHoe nenoib30BaHNE BEIECTB
Y XUMHYECKUX peakiuii B ObiTy. [IepBas moMoIb Ipy XUMHUYECKUX 0)KOTaX U OTPABICHUSX.



XHWMHYECKOE 3arps3HEHUE OKpyKaromeh cpeanl (MpeaeibHas JAOMYCTUMAasi KOHIIEHTpAIus
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHnn 3K0JIOTUYECKUX MPOOIEeM.

Xumuueckuii 3xcnepumenm:
M3y4YeHHEe 00pa3IloB MAaTePUAIOB (CTEKIIO, CIIJIaBbI METAJUIOB, TOJIMMEPHBIC MAaTEPUAJIBI).
Meostcnpeomemmnvwie ceasu

Peamuzanms MCKITPECAMETHBIX CBsI3CH IIpru U3y4YCHUU XUMHUU B 9 knacce OCYHICCTBIIACTCA 4CPE3
HUCIIOJIB30BAHHUE KaK O6H_II/IX CCTCCTBCHHO-HAYYHBIX HOHSITI/If/'I, TaKk H HOHHTHﬁ, SABJIAFOMINXCA
CUCTCMHBIMHU IJId OTACIIBHBIX NPECAMETOB €CTCCTBCHHO-HAYYHOI'O IIHUKIJIA.

O6H_II/IG CCTCCTBCHHO-HAYYHBIC ITOHATHS: Hay‘IHHﬁ (baKT, ruImoTe3a, 3aKOH, TCOpHsd, aHaJIU3,
CHUHTCEC3, KJIaCCI/I(bI/IKaIII/IH, MNEpUOANIHOCTD, Ha6JIIOI[€HI/I€, SKCIICPUMCEHT, MOACIUPOBAHNEC, U3MCPCHUC,
MOACJIb, ABJICHUC, HapHI/IKOBHﬁ 3(1)(1)6KT, TCXHOJIOTUA, MAaTCPHAJIbI.

®duszuka: MaTepus, aToM, JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, U30TOIbI, paJJUOAKTUBHOCTD,
MOJIEKYJIa, 3JEKTPUYECKHH 3apsiyl, MPOBOJHUKHU, IOJYHPOBOJHUKH, IUIIEKTPUKH, (OTOIIEMEHT,
BELIECTBO, TE€JIO, OO0BEM, arperaTHO€ COCTOSIHME BEUIeCTBa, Ta3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTaJNIM4yecKas pelmérka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, €IUHMIIBI MU3MEPEHMs, KOCMUYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COHIIE.

buonorusi:  ¢dorocunTes, npixanue, Owmocdepa, dKOCHCTEMa, MHHEpAJIbHBIE YIOOpEHHUS,
MHUKPO3JIEMEHTbI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rumpochepa, MUHEpabl, TOPHBIE MOPOJBI, IMOJIE3HbIE HCKOMAeMbIe,
TOIUTMBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIbTAaThl OCBOSHMSI IIPOTrPAaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMsl 1OCTUTAIOTCA
B X0Ji¢ 00y4eHHs] XMMUU B €IMHCTBE yY4eOHOW M BOCIUTATEIBHOH IEATEIbHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMU POCCHHCKMMM COLIMOKYJbTYPHBIMM W JIyXOBHO-HPaBCTBEHHBIMH LICHHOCTSIMH,
NPUHATHIMA B OOIIECTBE TNpPAaBWJIAMH W HOPMaMH TIOBEJACHHUS M CIIOCOOCTBYIOT Hpoleccam
CaMOIIO3HaHUs, CAMOPA3BUTHSI U COLMAIN3ALMH 00yUYarOIIHUXCSL.

JIM4HOCTHEIE pE3yibTaThl OTPA)Kar0OT 'OTOBHOCTD O6yanOIHHXCH PYKOBOJACTBOBATLCHA CHCTEMOM
IIO3UTHUBHBIX HCHHOCTHBIX OpI/IeHTaHI/Iﬁ " paclIupCHUC OIbITa ACATCIbHOCTU HA eé OCHOBC, B TOM 4YHCIJIC
B HacCTu:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOLICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAay4HOMY
HaCJIe/IMI0, TOHUMAHUs 3HAYCHUsI XUMUYECKOM HayKU B )KH3HU COBPEMEHHOT'0 00I11eCTBa, CIOCOOHOCTH
BJIQJIETh JOCTOBEPHOM HHMOpManMeld O NEepeloBbIX JOCTUKEHHMSIX M OTKPBITHUSX MHUPOBOM U
OTEYECTBCHHON XUMHHM, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE MUpPa U OOILECTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTAaBICHMS] O COLMAIbHBIX HOPMAaxX U MpaBUIaX MEXJINYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE,
KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B OOILIECTBEHHO II0JIE3HOM, y4eOHOHUCCIIEI0BaTEIbCKOM,
TBOPUYECKOM U JAPYTUX BUAAX AESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOPAa3HON COBMECTHOM JESITENbHOCTH
IIPU BBIOJHEHUH Y4eOHBIX, IO3HABATENbHBIX 3aJjay, BBIMOJIHEHUH XUMHMUYECKHX 3KCIIEPHUMEHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAHHUIO ¥ B3aMMOITOMOIIHU B IIPOIECCe ITON
y4eOHOI NesTeTbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE IMOBEJIEHHE M IMOCTYNKHU CBOMX TOBapuUIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUECKHE MPEACTABICHUS O BELIECTBE U XMMHUUYECKOM PEaKIMU, COOTBETCTBYIOILINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJIAIOIIME OCHOBY ISl TOHUMAHHUS CYITHOCTH HAYYHOU
KapTUHBI MHpA, MpeACcTaBiIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3AUMOCBS3IX
YyeJoBeKa C MPUPOIHON CPEIoi, O POIU XMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHBBI, HAIPAaBICHHbIE HA T[IOJYYEHHE HOBBIX 3HAHMM 110 XUMUH,
HEoOXOoAUMBIE Ui OOBSCHEHHUs HaOJI0JaeMbIX MpPOIECCOB M  SBJICHHH, IO3HABATEJIbHOM,
MH(OPMALIMOHHONW M YHMTATEIbCKOM KYJIbTYphl, B TOM 4YHCJIE HABBIKOB CAMOCTOATEIbHOW paboThI ¢
y4eOHBIMU TEKCTaMH, CIPABOYHOM JHUTEpaTypod, MAOCTYMHBIMH TEXHHUYECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

WHTEpEC K OOYYeHHIO U TIO3HAHUIO, IJF0003HATENLHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, TMPOCKTHONW M HCCIEIOBATEILCKOM JEATENHPHOCTH, K OCO3HAHHOMY BBIOODY
HAIMpPaBIEHHOCTH U YPOBHS O0y4YEHUS B IajbHEHIIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHUE LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHMS K CBOEMY 3/10POBbIO, YCTAHOBKHM Ha
3JI0pOBBIM 00pa3 KU3HHU, OCO3HAHHUE MOCIEICTBUN U HENMPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus



QIKOTOJIS, HAPKOTHKOB, KYpPEHHsI), HEOOXOAMMOCTH COOJIOACHUS TIpaBWI O€30MacHOCTH TIPH
O0paIIeHnt C XUMUYECKIMHU BEIIECTBAMH B OBITY U peaslbHOW KHU3HH;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAKTUUIECKOMY M3yYSHHIO podeccuii u Tpyaa pa3indHoOro poja, yBaXeHUE K TPYAY
U pe3yibTaTaM TPYIAOBOM AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HaHUH 110
XMMHHU, OCO3HAHHBIA BBIOOP MHIMBHIYaTbHOH TPACKTOPHH MPOAOIDKEHHS OOpa3oBaHUS C Y4&TOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHUMHHM, OOILECTBEHHBIX HMHTEPECOB M HOTPEeOHOCTEH,
yCIemHOM TMpo(ecCHOHANBHON IEATETbHOCTH W Pa3BUTHUA HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
allanTHPOBATHCS B PO(ECCHOHAIBHOM cpene;

6) 3K0JI0rHYecKOro BOCIIMTAHUS:

AKOJIOTMUYECKH 11€1€C000pa3HOe OTHOLIEHHUE K MPUPOJIE KaK HCTOYHUKY JKU3HU Ha 3eMJiie, OCHOBE
e€ CyIIecTBOBaHHUA, TIOHUMAHKUE LIEHHOCTH 3/I0POBOTO M 0€3011acHOr0 00pasa >KU3HHU, OTBETCTBEHHOE
OTHOIIIEHWE K COOCTBEHHOMY (PU3MUYECKOMY M TICHXUYECKOMY 3J0pPOBBIO, OCO3HAHME IIEHHOCTH
coOMIoieHHsT TIpaBUil 0€30MacHOTrO MOBEJACHHS MpU pabdoTe C BEIIeCTBAMU, a TAK)KE B CUTYalUSX,
YTPOKAIOLIUX 3/10POBBIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TPUMCHSTHh 3HAHUS, TOJydaeMble TMPU W3Y4YECHUU XUMUH, Ui PEIICHUsS 3ajad,
CBA3aHHBIX C OKPY’KaIOIEeW MPUPOJHON CPeloH, AJis MOBBILIEHUSI YPOBHS 3KOJIOTHUUECKOU KYJIbTYpHI,
OCO3HaHUS TJIOOAIBHOTO XapaKTepa JKOJOTUYECKUX MPOOJIeM M IMyTeH MX PEIICHUs] MOCPEICTBOM
METOJI0B XMMHH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B IIO3HABATEJBHOM,
KOMMYHUKATUBHOMN U COIIMAJIbHON MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMeranpenMeTHBIX pe3yJabTATOB BBIACIAIOT 3HAYMMBIE JUId  (popMUpoOBaHUS
MHUPOBO33PEHHUs OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHsI, TPUHIIUIL, TUTIOTE3a, (haKT, CHCTeMa, MpoIlece,
OKCIIEPUMEHT U JIPYToe.), KOTOPhIE MCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMeTax u
MO3BOJISIIOT HA OCHOBE 3HAHUH U3 3TUX IPEeIMETOB ()OPMUPOBATH MPECTABICHUE O 1IEJI0CTHOW HAYYHOU
KapTUHE MHUpa, U YHUBEpPCaJIbHbIE YyueOHbIE JCHCTBUA (MO3HABATEIbHBIE, KOMMYHHUKATHBHBIC,
PETyIATUBHBIE), KOTOpble oOecrneuynBaoT (HOpMHpPOBAHHME TOTOBHOCTH K CaMOCTOSITEIBHOMY
IUTAHUPOBAHUIO M OCYILIECTBICHUIO YUEOHOM 1€ TEIbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAIbHbIE Y4eOHbIe AeiCTBUS
Ba3oBble JJornuyeckue aeiicTBUA:

YMCHHA UCIOJIb30BATH HpI/IéMLI JIOTUYCCKOr0 MBIINUJICHUA TIPpHU OCBOCHUU 3HAHUM: PaCKpbIBATb
CMBICTT XUMHYCCKUX TTOHSITHHI (BBI)IGJ'IHTB HX XapaKTCPHBIC NNPU3HAKW, YCTAHABJIWBATH B3aMMOCBA3b C
ApyrumMu HOHHTI/IHMI/I), HUCIIOJIB30BaTh MNOHATHA OJIA 00BACHEHHS OTACIBHBIX (baI(TOB nu HBHCHHﬁ,
BI)I6I/IpaTI) OCHOBAHUA U KPUTCPUU I KJ'IaCCI/I(i)I/IKaI_[I/II/I XHUMHUYCCKHUX BECUICCTB U XUMHWUYECCKHUX peaxunﬁ,
YCTAaHABJIMBATL MPUYUHHO-CICACTBCHHBIC CBA3U MCIKIAY 00BbEKTaMU HU3YUCHUS, CTPOUTH JIOTHYCCKUC
pacCyxxKacHusd (I/IH)IYKTI/IBHI)IG, ACOYKTHUBHBIC, 110 aHa.]'IOI‘I/II/I), J€J1aTh BBIBOJIbI U 3aKJIIFOUCHU S,

YMEHHE MPUMEHATh B MPOLECCE IO3HAHUSA MOHATUSA (IPEIMETHBIE WU METaIllPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, UCHOJb3yeMble B XHMHH, MpPeoOpa3oBbIBaTh IIHPOKO
IIPUMEHSIEMbIE B XMMHUHU MOJEIBHBIE MPEJICTABICHUS — XUMHYECKMH 3HAK (CHMBOJ DJIEMEHTA),



Xxumuueckas (GopMmyna U ypaBHEHHE XMMHMUYECKOIN peakluy — MpU pelieHUH y4eOHO-T03HaBaTEIbHbBIX
3a/a4, C y4€TOM 3THUX MOJEIbHBIX MPEACTABICHUN BBISBISATh M XapaKTEPU30BATH CYIIECCTBEHHBIE
MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XMMUYECKUX PEaKUUi, BBIBISATH OOIINe
3aKOHOMEPHOCTH, MPUYMHHO-CIIEJACTBEHHBIE CBS3M U IMPOTUBOPEUMS B H3Y4YaeMBIX Mpoleccax H
SIBIICHUSIX.

Ba3oBble uccienoBarejabcKkue 1eicTBUA .

YMEHHE HCII0JIb30BaTh MMOCTABJIEHHBIE BOMPOCHI B KaUeCTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B
KAaueCcTBE OCHOBBI JUIsi (DOPMHPOBAHHS THIOTE3bl MO TPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

npuoOpeTeHrue OombpiTa IO IUIAHUPOBAHUIO, OPTaHU3AlMM W TPOBEICHUIO YYCHHYECKHUX
HKCIEPUMEHTOB, yMEHHUE HaOI0/aTh 3a XOJOM IPOLECca, CAMOCTOSTENBHO INPOTHO3UPOBATH €ro
pe3yabTar, (HopMyaHpoBaTh OOOOIIEHHS W BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO OIIbITA,
HCCIIEI0BaHMsI, COCTABIIATh OTYET O MPOIEIAHHON padoTe.

Pa6ora ¢ undopmanmeii:

yMeHHUE BbIOMpPATh, aHAJIM3UPOBATh U HMHTEPIPETUPOBATh MH(POPMALUIO PA3IMYHBIX BUIOB U
dbopM TmpencTaBieHUs, MOMYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (HAYyYHO-TIOMYJSApHAs JHTEparypa
XMMHUYECKOI0 COJEepXkaHUs, CHpPaBOYHBbIE MOcoOus, pecypchl MHTepHEeTa), KPUTUYECKH OLICHUBATh
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE TPHUMEHSTH Pa3IM4YHbIe METOJbl M 3alpOChl NPU IMOHCKE M 0TOOpe MH(POPMALUH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMUMBIX JUIS BBITIOJHEHHUS y4eOHBIX M TIO3HABATENBHBIX 3a/1ad
ONpeAENAEHHOTO THUMA, MPHOOPETEHWE ONbITa B OOJIACTH HCHOJIB30BAaHHMSA HMH(OPMALUOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH aKTHBHOTO WCIOJIB30BAHUS DPA3ITHIHBIX
MIOUCKOBBIX CUCTEM, CAMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (POPMY MpeicTaBIeHUs UH(OpMAIUK U
WLTIOCTPUPOBATh pelIaeMble 3aJauyd HECJIOXHBIMH CXeMaMH, TuarpaMMamu, Ipyrumu (popmamu
rpaduKu U UX KOMOMHALUSAMY;

YMCHHEC HUCIIOJB30BATh W AHAJIHU3UPOBATH B IIPOLCCCC yqe6H0171 )41 I/ICCHC,ZLOBaTeHBCKOI\/’I
JCATCIIBHOCTH I/IH(i)OpMaHI/IIO O BJIMSHHUU IMPOMBIINIJICHHOCTH, CCJILCKOI'O XO03SICTBA U TPaHCIIOpTa Ha
COCTOAHHUC OKPY)KaIOIJ_[eﬁ HpHpOI[HOfI CpCabl.

KomMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe qelicTBHA:

YMEHHUS 3aJlaBaTh BOMPOCH! (B XOJie nuajnora u (WIM) AUCKYCCHH) TI0 CYIIECTBY OOCYKIaeMoun
TeMbI, (GOPMYITHPOBATH CBOU MPETIOKEHHUS OTHOCUTEIHHO BHITIOTHEHHSI MPETIOKEHHOM 3a/1a4u;

YMEHUS NPEJCTABIATh MOJy4YE€HHbIE PE3ylbTaThl MMO3HABATEIbHOM AEATENbHOCTH B YCTHBIX U
IMHUCBbMCHHBIX TCKCTAX; ACJIATh MPE3CHTAUHUIO PE3YJIbTATOB BBIMIOJTHCHUA XHUMHUYCCKOTO SKCIICPHUMEHTA
(;mabopaTopHOro ombiTa, Ja00paTOpHOM padOTHI MO HCCIEAOBAHUIO CBOICTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

YMEHHsSI Y4eOHOro COTpPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOHM IO3HABATE€IbHOW U
HCCIIEI0BATENILCKON JIEATEIbHOCTU NP PELICHUH BO3HUKAIOUIMX MPOOJeM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB M COIJIACOBaHMS MO3ULMH (00CYXJIeHus, OOMEH MHEHUSIMHU, «MO3TOBBIE ILITYPMBI»,
KOOpJMHAILIMSI COBMECTHBIX JIEHCTBUM, ONpPENEICHUE KPUTEPUEB IO OLEHKE KAYeCTBA BBIIIOJHEHHOU
paboTHI U ApyTHE).



PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeCTBUA:

YMEHHE CaMOCTOSITEJIBHO OIPENEATh LEIU JEATEIBHOCTH, IIJIaHUPOBAaTh, OCYILECTBIATS,
KOHTPOJMPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BHIOMpATh Hambosee
3¢ deKTUBHBIE CTIOCOOBI pellIeHHs] y4eOHBIX U IO3HABATENIBHBIX 33/]a4, CAMOCTOSATENILHO COCTABIIATh HIIN
KOPPEKTUPOBATh IPEJIOKEHHBIN AJITOPUTM IE€HCTBUM IIPU BBIIIOJHEHUHU 3aJaHUN C y4ETOM MO yYCHUS
HOBBIX 3HaHMH 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKLMAX, OLEHHBATh COOTBETCTBHE
IIOJIyYEHHOI'O pe3yJibTaTa 3asBICHHOW L€, YMEHHME HCIIOIb30BATh U AHAIM3UPOBATh KOHTEKCTHI,
IIpeijIaraéMele B yCIIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX Pe3yJIbTaTOB IO OCBOCHHUIO OOS3aTEIBHOTO COJCPIKAHUS, YCTaHOBJIECHHOTO
naHHOM (emepanbHOM padoyeii MpOrpaMMON, BBIACISIOT: OCBOCHHBIC OOYYaIOUIMMHUCS HaydHBIC
3HAHUS, YMEHUS U CIOCOOBI ACHCTBUH, CCU(BUUYECKUE IS MPEAMETHOW 00JacTH «XHUMHS», BUJIbI
ACATCIIBHOCTHU I10 IMOJTYYCHHNIO HOBOT'O 3HAHUSA, €TO0 MHTCPIPCTALIUU, Hpeo6pa303aHmo 1 MPUMCHCHHUIO
B Pa3IMUHBIX YYEOHBIX U HOBBIX CUTYaIIHSIX.

8 KJIACC

[IpenmMeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAaXKaTh CPOPMUPOBAHHOCTD Y O0yUaIOLIUXCS
YMEHHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKHUX TIOHATHI: aTOM, MOJIEKYJa, XUMUYECKUN JIIEMEHT, TPOCTOE
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OHOPOAHAS M HEOJHOPO/IHAS), BAJIECHTHOCTh, OTHOCUTEIbHAS
aTOMHasi U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas 10
XUMHUYECKOTO DJIEMEHTa B COCIWHEHUM, MOJIAPHBI O00BEM, OKCHI, KHCJIOTa, OCHOBAaHHUE, COJb,
ANEKTPOOTPHUIIATETILHOCTh, CTEMEeHb OKHCICHHUS, XMMHUYEecKas peakIus, KiIacCU(PHUKAIUS pPEeaKIIHii:
peaKIu COEAUHEHUs, PEaKIUU PA3JIOKEHHUs, PEaKIUU 3aMEIIeHHUs, pPeaKIuu OOMEHa, HK30- U
SHAOTEPMHUUYECKUE PEaKINH, TeIIOBOW 3P (HEeKT peakiuu, SAPO aroMma, AIEKTPOHHBIA CIOM aToma,
aTOMHasi opOuTalb, paJluyC aToMa, XUMHUECKasi CBA3b, MOJISIPHAS. M HETOJspHAs KOBAJICHTHAs CBA3b,
WOHHAsI CBsI3b, HOH, KATUOH, aHHOH, PacTBOP, MaccoBas J0Js BelecTBa (IPOIEHTHAs KOHIIEHTPAIIHs) B
pacTBope;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHMUYECKHX TMOHATHM M TPUMEHSTh 3TH HOHATUS TNPHU
OTHMCAHUU BEIIECTB U UX MPEBPAIICHU;

MCIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JUISI COCTaBIIEHUs ()OPMYIT BEIIECTB U ypaBHEHUI XUMUYECKUX
peakumii;

OTIpEeENATh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OWHApHBIX COCIUHEHHSX, CTENEHb OKHCIICHUS
9JIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MPHUHAIICKHOCTh BEIIECTB K OMPENEIEHHOMY KIacCy
coequHEeHN 1o (opmynam, BUI XUMHYECKOW CBSI3U (KOBAJIGHTHAsh M MOHHAs) B HEOPTaHUYECKHX
COCMHCHHSX;

packpbiBaTth cMmbica Ilepumonuueckoro 3akona [[. M. MenpaeneeBa: AeMOHCTpUpPOBATH MOHWMAHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX JIEMEHTOB OT MX MOj0keHus B [leprnoanueckoi
CUCTEME, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISPHOTO
y4eHus, 3aKoHa ABOTapo;

OIMCHIBATH U XapaKTepu30BaTh Tabauunyto Gopmy [leproamueckoit cucTeMbl XHMHUECKUX STIEMEHTOB:
pa3nuyaTh NOHATHUS «TJIaBHAs noarpynna (A-rpynmna)» u «mmodounas noarpynna (b-rpynmna)», mansie u
00JIbIIIKE TEPHO/IBI, COOTHOCHTH 0003HAUEHUs1, KOTOpPBIE UMEIOTCs B Tabnuiie «llepuoanueckas cucrema
xuMuueckux sneMeHtoB JI. M. MenaeneeBa» ¢ 4YHMCIOBBIMH XapaKTEpPUCTUKAMHU CTPOEHHUS aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, oOllee YHCIO AJIEKTPOHOB U pacHpelesieHne UX I0
AJIEKTPOHHBIM CJIOSIM);

KJIacCU(UIUPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPraHUYECKHE BEIIEeCTBA, XMMHUYECKHE peakuuu (1o
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TETNIOBOMY 3P EKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX KIIACCOB,
MOATBEPKJIasi OMUCAHUE IPUMEPAMH MOJEKYJISPHBIX YpPAaBHEHHI COOTBETCTBYIOIIUX XHUMHUYECKUX
peaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOT'0 JIeMEHTa 10 (GopMyJie COeIMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJAUTH
pacy€Thl O YPaBHEHUIO XMMHUYECKON PEAKLINK;

MPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTEIbHON JEATEIbHOCTH — aHaJu3 M CUHTE3, CpaBHEHHE,
00001IeHIEe, CUCTEMATH3AIINIO, KITacCU(UKAIINIO, BBISIBICHUE MPUYHHHO-CIICJICTBEHHBIX CBSI3CH — IS
W3YYEHUsS CBOICTB BEIIECTB M XUMHUYECKHUX PpEaKLUW, €CTeCTBEHHO-HAYYHbIE METOJbI MO3HAHUSA —
HaOJI0ICHNE, U3MEPEHNE, MO/ICTTMPOBAHNE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN);

CJIeJIOBaTh MpaBUIIaM MOJIb30BAHUSI XUMUYECKOU MOCY 101 U 1a00paTOpHBIM 000pPYIOBAHUEM, a TAKKE
nmpaBujiaM oOpamieHusi ¢ BEHIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJIHEHHUIO
71a00PaTOPHBIX XUMUYECKHUX OMBITOB IO MOJYYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOIOpOaa
U KHCIIOpOJia), NPUTOTOBIEHHUIO PAacTBOPOB C OINpPEAEIEHHOW MaccOoBOW [J0Jiel pPAacTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOAWTH XUMUYECKHE SKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB
IeJI0YeH ¥ KUCIIOT C IIOMOIIBI0 HHIMKATOPOB (JTakMyc, heHondTanenH, MeTUIIOpaHK U APYTHUE).

9 KJIACC

[IpenMeTrHble pe3ynapTaThl Ha 0a30BOM YpPOBHE [JOJDKHBI OTpakaTb C(HOPMUPOBAHHOCTH Y
o0yyJaroImuxcs yMeHuil:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUM: XMMUYECKUW 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHMOH, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTH, AJIEKTPOOTPHUIIATEIILHOCTD,
CTETIeHb OKHCIICHUS, XUMUYECKasi PEaKIusi, XUMHUUECKas CBs3b, TEIUIOBOM 3(PeKT peakiuu, MOIb,
MOJISIDHBIA  O0BEM, PAcCTBOP, DJIEKTPOJUTHI, HEDIIEKTPOIHTHI, SJIEKTPOJUTHUYUECKAS TUCCOIUAINS,
peaKkiuu HOHHOTO OOMEHa, KaTalu3aTtop, XMUMHUYECKOEe paBHOBECcHE, OOpaTHMble W HEOOpaTUMBbIE
peaKkIfy, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINU, OKUCIUTENb, BOCCTAHOBUTENb, OKHCIICHUE U
BOCCTAHOBJICHHE, AalJIOTPOIuUs, aM(OTEpHOCTh, XHMMHUYECKas CBSI3b (KOBaJleHTHas, WOHHAaf,
MeTaJuTMuecKas), KpucTajuimueckasi peni€éTka, KOppo3us METAUIOB, CIIAaBbI, CKOPOCTh XHUMHUYECKOM
peakiuuu, npeaenbHo nonycrumas konuentpanus 11K Bemectsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKHX TMOHSATHUM W TPUMEHSTh ITH TOHSATHS TIPU
ONMMCAHUU BEUIECTB U UX MPEBPALICHUN;

HCIIO0JIH30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsI COCTaBJICHUS ()OPMYJ BEIIECTB U YPAaBHEHUN XUMUYECKUX
peakuuii;

OTIPEIEIATh BAJICHTHOCTh U CTETIEHb OKUCIICHHUSI XUMUYECKUX DJIEMEHTOB B COCTMHEHUSX Pa3IUIHOTO
coCTaBa, MPUHAICKHOCTh BEIIECTB K ONPEeAeNEHHOMY KIACCy COEIWHEHUN 1Mo Qopmynam, BHJ
XUMHUYECKON CBsI3U (KOBAJICHTHAs, HOHHAS, METATMYECKAsi) B HEOPTaHUYECKUX COCAMHEHUSX, 3apsi]
MOHA TI0 XUMUYECKOU (opmyIie, XapakTep cpebl B BOJHBIX pACTBOPAX HEOPTAaHUYECKUX COCTUHECHMUIA,
TUTT KPUCTATMIECKOMN PerETKU KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbica [lepuoanueckoro 3akona J{. 1. MeneneeBa u 1eMOHCTPUPOBATH €r0 MOHUMAHUE:
OMHCHIBATh U XapaKTepu30BaTh TAOIUIHYIO hopmy [leprnoamdeckoil CHCTEMbl XUMHYECKUX DJIEMEHTOB:
pa3nuyaTh MOHATHUS «TJIaBHAs oarpynna (A-rpymnma)» u «modounas noarpynna (b-rpymnmna)», mansie u
OoJpIIIME TIEPUOMABI, COOTHOCUTH OOO3HAUEHHUS, KOTOPHIE WUMEIOTCS B TEPHOIUYECKON TalIuIe, C
YHUCIOBBIMUA XapPaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sapa,
o0Ilee YMCI0 JJIEKTPOHOB W PACIpPEACIICHHE WX IO DJEKTPOHHBIM CJIOSIM), OOBSACHSITH OOIIHe



3aKOHOMEPHOCTH B U3MECHEHHMH CBOWCTB 2JICMEHTOB M MX COCIMHEHUH B MPEENIaXx MaJbIX IEPUOIOB U
IIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

KJIaccu(uUUpoBaTh XMMHUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BELIeCTBA, XMMUYECKHE peakuuu (1o
YHCITY U COCTAaBY yYaCTBYIOUIMX B PEAKIH BEIIECTB, M0 TEIUIOBOMY Y(PPEKTY, 0 H3MEHEHUIO CTENICHEH
OKMCJICHUSI XUMUYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIKE U crenu(uIecKkrne XUMHUYECKIE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEUICCTB, IOATBEPXKAAsl ONHUCAaHWE NPUMEpPaMM  MOJCKYJSPHBIX M  HMOHHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUII;

COCTaBJIATh YPaBHEHUS DJIEKTPOJUTHYECKON AMCCOLMALMM KHUCIIOT, INENOYEHd U COJIEH, INOJHbIE U
COKpalléHHBIC YPAaBHEHUS pPEAKUUH HOHHOIO OOMEHa, ypaBHEHHMS pEaKIMid, MOATBEPIKIAOIINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEXK]y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

pacKpbIiBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI IOCPEACTBOM COCTaBJICHHUS
3JIEKTPOHHOIO OajaHca 3TUX PEAKLMMT;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXKHOCTH IPOTEKAHUS
XMMHMYECKUX TPEBPAICHNUN B PA3JIMUHBIX YCIOBHSX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacchl BELIECTB, MAacCOBYIO JIOJIIO
XMUMHYECKOI'0 3JIEMEHTa 10 (pOpMyJie COEMHEHNUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH
pacuéThl 110 YpaBHEHUIO XUMUYECKON peakluu;

co0Jr0JaTh paBUiIa MOJIb30BAHUS XUMHUECKONW MOCYJ0N U 1a00paTOPHBIM 000pYyI0OBaHUEM, A TaKKe
IpaBuiia OOpallleHus C BEIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSIMHU I10 BBIITOJIHEHHUIO J1a00paTOPHBIX
XMMHUYECKHUX OIBITOB I10 MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMUAKa U YIJIEKUCIIOTO
rasa);

IIPOBOAMTH PEAKLMU, MOATBEPKAAIOIINE KAaYECTBEHHBI COCTAB PA3JIMYHBIX BEILECTB: PACIIO3HABATH
OTIBITHBIM ITYTEM XJIOPUA-, OPOMUI-, HOAHI-, KapOoHaT-, pocdar-, cumukar-, cyiabdpar-, THAPOKCHI-
WOHBI, KATHOHBl aMMOHHMSI M HMOHBI M3YYEHHBIX METAJUIOB, NPUCYTCTBYIOLUIME B BOIHBIX PACTBOPAX
HEOpPraHUYECKUX BEILECTB;

IIPUMEHSATh OCHOBHBIE ONEpPALMU MBICIUTEIbHON JEATENbHOCTH — AHAIU3 M CUHTE3, CpPaBHEHUE,
000011eHIe, CHCTEMATU3aLMIO, BBISIBJICHHE IPUYMHHO-CIIEJICTBEHHBIX CBSI3€H — JJIsl U3Y4YEHUs CBONCTB
BEIIECTB M XMMHUYECKMX peaklHif, eCTeCTBEHHO-HayyHbleé METOJbl MO3HAHUS — HaOII0/IeHHe,
U3MepeHue, MOICTMPOBAHNE, SKCIIEPUMEHT (pealIbHbIN U MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne | HaumenoBanue pa3nenos u KoaunyecTBo 4yacos OnexTpoHHbIe (1I(POBLIC)
n/m TEM MPOTPaMMBbI Bcero Kontpomnsasie | [Ipaktuueckue | 00pa3oBaTesbHbIE PECYpPChI
paboThI paboThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
1.1. | Xumus — BaxkHas 00J1acTh 5 0 2 bu6mmoreka [JOK
€CTEeCTBO3HAHUS u https://m.edsoo0.ru/7f41837c
MPaKTUYECKOU
JIESTEIbHOCTH YeJIOBEKa
1.2. | BemectBa W XHMUYECKHE 15 1 0 bu6mmoreka [JOK
peakuuu https://m.edso0.ru/7f41837c
Wroro no pazneny 20

Pa3nen 2. BaxkHelime npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB

2.1. | Bo3nyx. Kucnopon. 6 0 0 bu6mmoreka [JOK
IMousTHe 00 OKCUIax https://m.edso0.ru/7f41837¢c
2.2. | Bogopon. ITonsatue 0 8 0 1 bu6mmoreka [JOK
KHUCJIOTaX U COJIAX https://m.edsoo0.ru/7f41837¢c
2.3. | Boma. PactBopml. IlonsTus 5 1 1 bu6mmoreka [JOK
00 OCHOBaAHUAX https://m.edso00.ru/7f41837c
2.4. | OcHOBHBIC KJ1acChl 11 1 1 bu6mmoreka [IOK
HEOPraHMYECKUX https://m.edsoo.ru/7f41837c
COCAUHEHMIX
Wroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementon /1. U.
MenaeneeBa.
Ctpoenne atoMoB. XuMuveckas cBsi3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PeaAKIIHMU

3.1. | Ilepuonuyeckuii 3aKOH U 7 0 0 bu6mmoreka [JOK
[Meproanveckas cucrema https://m.edso0.ru/7f41837c
XUMHUYECKHX 37eMeHTOB [1.

N. MenneneeBa. CTpoenue
aToma

3.2. | XuMu4ecKas CBS3b. 8 1 0 bubmuoreka [JOK
OxucanTensHo- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIEHBIC
peakuuu

Hroro no pazgeny 15

PeszepBHoe Bpems 3 0 0 bubnunoreka [JOK

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

OBLIEE KOJMYECTBO 68 4 5

YACOB 11O TIPOI'PAMME

9 KUIIACC
Ne | HaummeHnoBanue pa3nenos u KonnuecTBo yacos OneKTpoHHBbIE (IIUPPOBLIE)

n/n TEM MPOrPaMMBbl Bcero Konrponshbie | [Ipaktudeckue | 0Opa3oBaTeIbHbIE PECYPCHI

paboThI paboThI

Pasnen 1. BemecTBo 1 XMMHYECKHE PeaKIIUH

1.1. | IloBTOpEeHue u yriayoiaeHue 5 1 0 bub6nuorexa [IOK

3HAHU OCHOBHBIX Pa3/eiioB
Kypca 8 Kknacca

https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

1.2. | OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [IOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/7f41a636

1.3. | DnekrponuTuyeckas 8 bubmuorexa [IOK
nucconyanus. XUMHUYECKUE https://m.edsoo.ru/7f41a636
peakluy B pacTBOpax

Wroro no pazneny 17

Pa3gen 2. HeMeTaJIBI M UX COCAUHEHUSA

2.1. | O6mas xapakTeprucTruKa 4 bubmuorexa [JOK
XUMHAYECKHUX DIIEMEHTOB https://m.edso0.ru/7f41a636
VIIA-rpynnel. ['anorensi

2.2. | OOmias xapakTepucTHKa 6 bubmuoreka [IOK
XUMHYECKHX 3JIEMECHTOB https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u eé
COCIMHEHUS

2.3. | OOmiast xapaKTepuCTHKa 7 bubnuoreka [JOK
XUMHUYECKHX 3JICMCHTOB https://m.edsoo.ru/7f41a636
VA-rpymisl. A3ort, pochop
Y VX COCJMHCHUS

2.4. | OOmiast xapaKTepuCTHKa 8 bubnuoreka [JOK
XUMHAYECKHX 3JICMCHTOB https://m.edsoo.ru/7f41a636
IVA-rpynmer.

VYriepoa u KpEMHHUM U UX
COCIMHEHUS

Wroro mo pazueny 25

Pazgen 3. MeTaJIbI M BX COeTUHEHUS

3.1. | Obume cBOKCTBA METAILIIOB 4 bubmmoreka [JOK

https://m.edsoo0.ru/7f41a636

3.2. | BaxHeiimme MeTauIbl U UX 16 bu6mmorexa [IOK
COEIUHEHNS https://m.edsoo.ru/7f41a636

Wroro mo pazueny 20

Pa3nen 4. Xumusi M okpy:xamomas cpeaa

4.1. | BemectBa 1 MaTepuabl B 3 bu6mmoreka [JOK
JKU3HH YeI0BEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmoreka [JOK
https.//m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO 68

YACOB 11O TIPOT'PAMME



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

ITOYPOYHOE ITAHUPOBAHMUE

8 KJIACC
No Tema ypoka KonngectBo yacos DNeKTpoHHbIE U(POBEIC
/i 00pa3oBaTebHEIE PECYPCHI
Bcero | Koutponbhasbie | [Ipaktuyeckue
paboThI paboTheI
1 |IIpeamer xumuu. Posb xumuu B 1 0 0 bubmmorexa [JOK
JKW3HM YeoBeka. Tella v BelecTna https://m.edsoo.ru/ff0d21
Oc
2 |[TousiTe O METOAAX MTO3HAHUS B 1 0 0 bubmmorexa [JOK
XUMHHU https://m.edsoo.ru/ff0d22
7e
3 |[[Ipaktuueckas padora Ne 1 «IIpaBmma | 1 0 1 bubnmnorexa LIOK
paboThI B 1a00pAaTOPUHU U IIPUEMBI https://m.edsoo.ru/ff0d23
oOparieHust ¢ 1abopaTopHBIM dc
000pyIOBaHHUEM»
4  |Yucrsle Bemectna U cmecH. CriocoObl 1 0 0 bubnnorexa [JOK
pas3JelieHust CMecei https://m.edsoo.ru/ff0d26
ca
5 |[IIpakTuyeckas padora Ne 2 1 0 1 bubnmnorexa LIOK
«Paznenenue cMmeceii (Ha nmpumepe https://m.edsoo.ru/ff0d28
OYHCTKH MTOBAPEHHOM COJIN)» c8
6 ||ATOMBI U MOJIEKYJIBI 1 0 0 bubnmnorexa LIOK
https://m.edsoo.ru/ff0d2a
6¢
7 || XuMuueckue 3eMeHThl. 3HaKH 1 0 0 bubnuoreka [JOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2b
e8
8 |[[IpocTble U CIIOKHBIC BELIECTBA 1 0 0 bubnmorexa LIOK
https://m.edsoo.ru/ff0d2a
6¢
9  ||ATOMHO-MOJICKYJISIPHOE YUCHHE 1 0 0 bubnmorexa LIOK
https://m.edsoo.ru/ff0d2d
50
10 |[3akoH MOCTOSTHCTBA COCTaBa BEIICCTB. 1 0 0 bubmmoreka [IOK
Xumuueckas popmyna. BareHTHOCTD https://m.edsoo.ru/ff0d2e
aTOMOB XMMHYECKHX 3JICMEHTOB ae
11 |OtHOCHTEIbHAS aTOMHAs Macca. 1 0 0 bubmuorexa [IOK
OTHOcHTeIbHASA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d32
3c
12 ||[MaccoBas 101 XUMHAYECKOTO 1 0 0 bubmmoreka LIOK
DJIEMEHTA B COEAUHEHUN https://m.edsoo.ru/ff0d35
Oc
13 ||KoamuecTBo BemecTBa. Mok, 1 0 0 bubmmoreka LIOK

MounsipHas macca

https://m.edsoo.ru/ff0d52

30



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d5230

Ne Tema ypoka Komnunuectso yacos DJeKTpOHHEIC I(POBEIC
/I 00pa3oBaTeNbHEIE PECYPCHI
Bcero || Kontponshsie || [Ipaktudeckue
paboTEI paboThI
14 ||dusnyeckre U XUMUYECKHE SIBIICHHMS. 1 0 0 bubmmorexa [JOK
XUMHUECKas PEaKIUs https://m.edsoo.ru/ff0d37
fa
15 |TIpu3Haku U yCIOBHS IPOTCKAHMS 1 0 0 bubmmoreka [JOK
XUMHYECKHUX PEaKIIHi https://m.edsoo.ru/ff0d3a
16
16 |[3akOH coOXpaHEHHUs MacChl BEIIECTB. 1 0 0 bubamnoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b
88
17 || BeruncieHus KOJIMYeCTBA, MACCHI 1 0 0 bubaunoreka [JOK
BEILIECTBA 110 YPaBHCHUSM https://m.edsoo.ru/ff0d57
XHUMHYECKHX PEaKIni 08
18 ||[Knmaccubukanms XAMHYECKHAX 1 0 0 bubmmorexa [JOK
peakiuii (COeAMHEHHUS, PA3JIOKECHHUS, https://m.edsoo.ru/ffOd3f
3aMeIeHus, O0OMEeHa) 34
19 |[M. B. JIoMOHOCOB — y4EHBIii- 1 0 0 bubnuorexa [IOK
sHIMKIoneaucT. O0o0IeHne 1 https://m.edsoo.ru/ff0d40
CHCTEMAaTH3alus 3HaHUH c4
20 |[KoutpombHas pabora Nel mo Teme 1 1 0 bubnmnorexa LIOK
«BelecTBa 1 XUMHYECKUE PEAKITHH https://m.edsoo.ru/ff0d42
90
21 |[Bo3ayx — cMmech ra3oB. CocTaB 1 0 0 bubmmoreka LIOK
Bo3ayxa. Kucrnopog — snemeHt u https://m.edsoo.ru/ff0d44
npocroe BemecTBo. O30H 8e
22 ||®usnueckre U XUMHYECKUE CBOWCTBA 1 0 0 bubnuorexa [JOK
KUCJIOpo/a (peaKkiuy OKUCIICHHS, https://m.edsoo.ru/ff0d46
ropenue). [Tonsatue 06 oxcunax 14
23 ||Crioco0bI moJTy4eHusI KHCIIOpo/a B 1 0 0 bubmmoteka [JOK
1a00paTOPHH U MPOMBIIIIIICHHOCTH. https://m.edsoo.ru/ff0d49
[TpuMeHeHHe KUCIOPOaa 7a
24 | TernoBoit a3pdexT XuMIIecKon 1 0 0 bubnmorexa LIOK
peaKIiy, TIOHATHE O https://m.edsoo.ru/ff0d47
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- 90
1 SHIOTEPMUYECKUX PEAKIHIX
25 |TorumuBo (HedTh, yroib U METaH). 1 0 0 bubnmorexa LIOK
3arps3HeHHE BO3/IyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c
peI0TBPAICHHUS 4a
26 |[IpakTuyeckas padora Ne 3 mo Teme 1 0 1 bubnmorexa LIOK
«[Tony4enue u cobupaHue KUCI0POa, https://m.edsoo.ru/ff0d4a
U3Y4YEHHE €r0 CBOMCTBY e2
27 |[Bogopo1 — 3IIEMEHT U TPOCTOE 1 0 0 bubmuorexa [JOK

BemecTBO. Haxoxaenue B nmpupoie

https://m.edsoo.ru/ff0d4d

do
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Ne Tema ypoka Komnunuectso yacos DJeKTpOHHEIC I(POBEIC
/I 00pa3oBaTeNbHEIE PECYPCHI
Bcero || Kontponshsie || [Ipaktudeckue
paboTEI paboThI
28 ||®usnueckre U XUMHUYECKUE CBOMCTBA 1 0 0 bubmmorexa [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4d
do
29 |[ToHsTHE O KACIOTAX U COJIAX 1 0 0 bubamnoreka [JOK
https://m.edsoo.ru/ff0d50
d2
30 ||Crroco0bI mosryueHust BOAOPOa B 1 0 0 bubamnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4d
do
31 |[IIpakTuyeckas pabora Ne 4 o Teme 1 0 1 bu6mmoteka [JOK
«[Tony4enue u cobupanue BOAOpOIa, https://m.edsoo.ru/ff0d4f
H3y4YCHUE €r0 CBOMCTBY 42
32 |MossipHbIii 00bEM ra30B. 3aKOH 1 0 0 bubnmorexa [IOK
ABorajipo https://m.edsoo.ru/ff0d54
2¢
33 ||Belunciienus 00béMa, KOJU4eCTBa 1 0 0 bubmmorexa [IOK
BEIIIECTBA ra3a 1o ero U3BeCTHOMY https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WM 00BEMY a0
34 || Boluncienust 00bEMOB ra3oB 110 1 0 0 bubmmorexa [JOK
YPaBHCHHIO PEAKIIMK HAa OCHOBE https://m.edsoo.ru/ff0d57
3aK0HA 00HLEMHEIX OTHOIIIEHUH ra30B 08
35 ||Pusnueckre U XUMHYECKUE CBOWCTBA 1 0 0 bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d58
7a
36 ||CocraB ocHoBanuii. [TousiTre 06 1 0 0 bubaunorexa [JOK
WHJIUKATOpaXx https://m.edsoo.ru/ff0d59
e2
37 ||Boma Kak pacTBOPUTEIIb. 1 0 0 bubnmorexa LIOK
HacplleHHble 1 HEHACHIIEHHBIE https://m.edsoo.ru/ff0d5b
pacTBOpbl. MaccoBasi J10J1s1 BEIECTBa 40
B PacTBOpE
38 |[[TpakTudeckas pabora Ne 5 o teme 1 0 1 bubmmoreka LIOK
«IIpuroroBnenue pacTBOpoOB ¢ https://m.edsoo.ru/ff0d5e
OTpeIeIEHHON MacCOBOM J0JIei ba
pPacTBOPEHHOTO BEIIECTBAY
39 |[KouTpombHas padota Ne2 1o Teme 1 1 0 bubaunoreka [IOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d63
4
40 ||Okcuapl: cocTaB, KaaccuGuKanms, 1 0 0 bubmmoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d66
de
41 |[TonmyuyeHre U XUMHYECKUE CBOMCTBA 1 0 0 bubmuoreka [JOK

KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHIIOB

https://m.edsoo.ru/ff0d66

de
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Ne Tema ypoka Komnunuectso yacos DJeKTpOHHEIC I(POBEIC
/I 00pa3oBaTeNbHEIE PECYPCHI
Bcero || Kontponshsie || [Ipaktudeckue
paboTEI paboThI
42 ||OcHoBaHus: cocTas, KJIacCH(pHUKAIs, 1 0 0 bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67
ca
43 |[TomyuyeHHEe U XUMHYECKUE CBOMCTBA 1 0 0 bubmmoreka [JOK
OCHOBaHMM https://m.edsoo.ru/ff0d67
ca
44 |IKucaoTsl: cocTa, Kiaccupukanus, 1 0 0 bubamnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfe
e2
45 |[TonyueHne ¥ XUMUYECKHE CBONCTBA 1 0 0 bubmmorexa LIOK
KUCIIOT https://m.edsoo.ru/ffOdfe
e2
46 ||Comu (cpemHr€e): HOMEHKIIATYA, 1 0 0 bubarorexa [IOK
CIOCOOBI TIOJTYYCHHUS, XAMHUUECKUEC https://m.edsoo.ru/00ad9
CBOICTBA 474
47 |IMpakTuueckas padora Ne 6. Penienue 1 0 1 bubnmnorexa LIOK
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeME https://m.edsoo.ru/00ad9
«OCHOBHBIE KJIaCChl HEOPTAaHUYCCKUX b7c
COCTUHEHUN)
48 |['eHeTHUECKast CBA3b MEXKTY KJaccaMu 1 0 0 bubnuorexa [JOK
HEOPraHUYECKUX COCTUHCHUI https://m.edsoo.ru/00ad9
as0
49 ||06001eHEe U CHCTEMAaTH3aIINs 1 0 0 bubmmoreka [JOK
3HAHUH https://m.edsoo.ru/00ad9
cb2
50 |[KonTpomnbHas padora Ne3 1o Teme 1 1 0 bubmmoreka LIOK
"OCHOBHBIE KJaCcChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9
coequHeHHin" ela
51 |TTepBble MOMBITKU KiIacCUPUKAIINN 1 0 0 bu6mmoteka [JOK
XUMHUYECKUX d7ieMeHTOB. [ToHsTHE O https://m.edsoo.ru/00ad9
IpyIIax CXOAHBIX 3JIEMEHTOB ffa
52 |[TepuoaudecKuii 3aKOH U 1 0 0 bubmuorexa [JOK
[leproanueckas cucTeMa XUMAYECKUX https://m.edsoo.ru/00ada
anemenToB /1. . Menaeneena 52c
53 |[[leprobl, FPYIIIIbI, TIOATPYIIIIbI 1 0 0 bubnmorexa LIOK
https://m.edsoo.ru/00ada
92¢
94 ||Ctpoenue atoMmoB. COCTaB aTOMHBIX 1 0 0 bubmmoreka [JOK
sep. V3ororsr https://m.edsoo.ru/00ada
342
55 ||CTpoeHHe IEKTPOHHBIX 000JI0UEK 1 0 0 bubmuoteka [JOK

aTOMOB 3J1eMeHTOB [lepnonnueckoin
cuctemsl [. 1. MenaeneeBa

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

6bc
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Ne Tema ypoka Komnunuectso yacos DJeKTpOHHEIC I(POBEIC
/I 00pa3oBaTeNbHEIE PECYPCHI
Bcero || Kontponshsie || [Ipaktudeckue
paboTEI paboThI
56 |[XapakTepucTHKa XUMHYECKOTO 1 0 0 bubnmorexa LIOK
3JIEMEHTA T10 €T0 MOJIOKEHHUIO B https://m.edsoo.ru/00ada
[Tepuoanueckoii cucreme /. U. 824
Meunneneena
57 |[3naucnue ITeproauUecKoOro 3aKoHa 1 0 0 bubnnorexa [IIOK
JUTS Pa3BUTHS HAYKU M TPAKTHKH. J]. https://m.edsoo.ru/00ada
N. MenneneeB — yu€Hbli, earor u 96e
rpaKIaHuH
58 || DeKTpOOTpUIIATEILHOCTh AaTOMOB 1 0 0 bubmmoreka [JOK
XUMHAYECKHX 3JICMCHTOB https://m.edsoo.ru/00ada
ab8
59 ||MonHas XUMHUYECKas! CBS3b 1 0 0 bubaunoreka [JOK
https://m.edsoo.ru/00ada
c34
60 |[KoBasieHTHAsI MOJISPHAS XUMHYECKAsI 1 0 0 bubnmnorexa LIOK
CBSI3b https://m.edsoo.ru/00ada
ab8
61 |[KoBasieHTHAs HETTOJSIPHAS 1 0 0 bubnmnorexa LIOK
XUMHYECKas CBS3b https://m.edsoo.ru/00ada
ab9
62 ||CreneHp OKUCIIEHUS 1 0 0 bubanorexa [JOK
https://m.edsoo.ru/00ada
e28
63 || OkuCIUTEIbHO-BOCCTAHOBHUTEIBHBIC 1 0 0 bubmmoreka [IOK
peakuuu https://m.edsoo.ru/00adb
076
64 |OkucaUTETH U BOCCTAHOBUTEIH 1 0 0 bu6mmoteka [JOK
https://m.edsoo.ru/00adb
076
65 ||[KontpombHas pabota Ned o Teme 1 1 0 bubnmorexa LIOK
«Ctpoenue atoMa. XUMUIECKast https://m.edsoo.ru/00adb
CBSI3bY 486
66 |[Pe3epBHblii ypok. O600LIICHHE U 1 0 0 bubnuoreka LIOK
cUcTeMaTU3alUs 3HAHUI https://m.edsoo.ru/00adb
33c
67 |[Pe3epBHblil ypok. O000IIECHHE 1 1 0 0 bubaunoreka [IOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/00ad9
cb2
68 |[Pe3epBHbIil ypok. O000IIECHHE 1 1 0 0 bubaunoreka [IOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/ff0d61
c6
OBLIEE KOJIMUECTBO YACOB IO 68 4 6

I[TPOTPAMME
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CBETe MpeACcTaBlIeHul 00
AIIEKTPOIUTUUECKOM
JIMCCOLIMAIIAN

Tema ypoka KonnuecTso uacos OnexTpoHHbIE IM(PPOBLIE
o0pa3oBaTenbHBIE PECYPCH
Bcero || Kontponsnsie || [Ipaktuyeckue
paboThI paboThI

[Teproauueckuii 3aKOH. 1 0 0 bubanoreka [JOK
[Tepuoauueckast cuctema https://m.edsoo.ru/00adb59e
XHUMUYECKHX dJ1eMeHToB JI. 1.
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU 1 0 0 bubimoreka [IOK
CBOMCTB XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX IEPUOOB
Knaccudukarus u HomeHnkiaarypal| 1 0 0 bubmmoreka [JOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
Buapl XUMUUECKOU CBA3KA U TUIbI || 1 0 0 bubmmorexa [JOK

| |KpuCTamnMyecKux pemeToK https://m.edsoo.ru/00adbac6
KonrponbHas padora Nel mo 1 1 0 bu6mmoreka [IOK
teme «[loBTOpeHue U yriayoneHue https://m.edsoo.ru/00adbac6
3HAHHMI OCHOBHBIX Pa3/ciioB https://m.edsoo.ru/00adh7e2
Kypca 8 kiacca» https://m.edsoo.ru/00adb6b6
Krnaccugukaius XduMHYECKUX 1 0 0 bubmuorexa [JOK
peaKIyii o Pa3InIHbIM https://m.edsoo.ru/00adbcb0
pU3HAKaM
[ToHsATHE O CKOPOCTH 1 0 0 bu6imoreka [IOK
XUMHUYeCKor peakiuu. [ToHsTue o https://m.edsoo.ru/00adbe9a
TOMOTE€HHBIX U T€TEPOTECHHBIX
peaKIusax
[ToHsATHE 0 XMMHUYECKOM 1 0 0 bubmuorexa [JOK
paBHOBecHH. DAKTOPHI, https://m.edsoo.ru/00adc28c
BJIMSIONINE HAa CKOPOCTh
XMUMHYECKON peaKivu 1
TI0JIOKEHHE XUMHUYECKOTO
PaBHOBECHSI
OKHCITUTEIIBHO- 1 0 0 bubaunoreka [JOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edsoo.ru/00adcade
Teopus IIEKTPOITUTHIECKOM 1 0 0 bu6mmoteka [JOK
nucconuranuu. CUiabHbIE U https://m.edsoo.ru/00adcd68
crabble 3JIEKTPOTUTHI
HoHHBIE ypaBHEHUS peakL Ui 1 0 0 bubmuoreka [JOK

https://m.edsoo.ru/00add448

XHUMHYECKHE CBONCTBA KHCIIOT U 1 0 0 bubmuoreka [JOK
OCHOBaHUU B CBETE https://m.edsoo.ru/00add5d8
npeJicTaBIeHU 00
SIIEKTPOTUTHUECKON
JTCCOIIMAIIAT
XHUMHUYECKHE CBOMCTBA COJICH B 1 0 0 bu6nuoreka [IOK

https://m.edsoo.ru/00add8b2
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Tema ypoka

KonnyectBo yacos

DNEeKTPOHHBIE IUPPOBEIC
00pa3oBaTebHBIC PECYPCHI

Bcero || Kontponsasle || [IpakTuueckue
paboTEI paboTEI

[ToHsITHE O TUAPOIU3E COJIEHt 1 0 0 Bbubnuorexa [IOK

https://m.edsoo.ru/00add9d4
O0600I11IeHNEe U CHCTEMAaTH3aIIUs 1 0 0 bubanoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
[Tpaktuyeckas pabora Ne 1. 1 0 1 bubimoreka [JOK
«Pemenue 3KCIepUMEHTATBHBIX https://m.edsoo.ru/00addbfa
3a1a9»
Konrpoasnas pabora Ne2 1o 1 1 0 bubmmoreka [JOK
TeMe «DIEKTPOTUTHICCKAS https://m.edsoo.ru/00addecO
nrccorranus. XuMHYeCKHUe
peakInuu B PaCTBOPax»
OO01mast xapakTepUCTHKA 1 0 0 bu6mmoreka [IOK
rajJoreHoB. XUMHUYECKHE https://m.edsoo.ru/00addfe2
CBOMCTBa Ha IIPUMEPE XJI0pa
Xnoporoopo. ConstHast 1 0 0 bubmuorexa [JOK
KHMCJIOTa, XUMHYECKHE CBOICTBA, https://m.edsoo.ru/00ade104
HOJTyYeHHE, TPUMEHEHUE
[Tpaktudeckas padora Ne 2 o 1 0 1 bu6imoreka [IOK
teme «[loxydeHue consHon https://m.edsoo.ru/00ade348
KHCIIOTBI, M3y4€HHE ¢€ CBOUCTB»
BbIuKCIIeHHUS 110 YpaBHEHUSIM 1 0 0 bubmmoreka LIOK
XUMHYCCKHX PEaKInii, €CIIi OTUH https://m.edsoo0.ru/00ade488
U3 PEarcHTOB JlaH B U30bITKE
OO01ast xapaKTepUCTHKA 1 0 0 bubmmoreka [JOK
sneMeHTOB VIA-Tpynmsl https://m.edsoo.ru/00ade64a
ANIOTpONTHBIE MOAU(HUKALINT 1 0 0 bubmmorexa LIOK
cepsl. HaxosxieHue cepsl U eé https://m.edsoo.ru/00ade64a
COEIMHCHUH B IPUPOJIE.
XHUMHYECKUE CBOMCTBA CEPBI
CepoBo10pO/I, CTPOCHHE, 1 0 0 bubmmoreka [JOK
bu3nyeckrue 1 XUMHUYECKHE https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuabl cepbl. CepHast KMCIIOTA, 1 0 0 bubnmoreka [JOK
bu3ryecKre 1 XUMUYECKHE https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHHUE
XUMUUYECKUE PEAKIINY, JIEKAIIUE 1 0 0 bu6nuoreka [IOK
B OCHOBE MPOMBIIIIIEHHOTO https://m.edsoo.ru/00adec8a
crioco0a MoJyuyeHus: CEpHOI
KHUCJIOTBl. XUMUYECKOE
3arps3HEHNE OKPYKaIOIIei
CpeJibl COEAMHEHUSIMHU CEPBI
Brruncienne MaccoBoit 101 1 0 0 bubmoreka IIOK
BBIXO/Ia MTPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO1ast xapaKTepUCTHKA 1 0 0 bubmuorexa [IOK

a51eMeHTOB VA-rpynnsl. A30T,

https://m.edsoo.ru/00adeeab
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Tema ypoka Komnunuectso yacos DNEeKTPOHHBIE IUPPOBEIC
00pa3oBaTebHBIC PECYPCHI
Bcero || Kontponsasle || [IpakTuueckue
paboTEI paboTEI
pacrpocTpaHeHue B IPUPOJIC,
bu3rUecKre ¥ XUMUYECKHE
CBOMCTBA
AMMHaK, ero GU3nIecKue u 1 0 0 bubmmoreka [JOK
XUMHUYECKHE CBOWCTBA, https://m.edsoo.ru/00adf004
HOJTyYeHHE ¥ TPUMCHEHHE
[Tpaktuyeckas pabora Ne 3 o 1 0 1 bubmmoreka [JOK
teme «[lomydueHne ammuaka, https://m.edsoo.ru/00adf180
U3y4YCHHE €r0 CBOMCTBY
A30THas KHCIIOTa, €€ pusnueckue|| 1 0 0 bu6imoreka [IOK
U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
HMcronp30BaHne HUTPATOB U 1 0 0 but6mmoreka [IOK
COJICH aMMOHHUS B KQUeCTBE https://m.edsoo.ru/00adf518
MHHEPATbHBIX YI00PEHHIA.
XUMUYECKOE 3arpsi3HEHUE
OKPYXKaroIIeH Cpe/ibl
COCIMHCHUSIMH a30Ta
dochop. Oxeun pochopa (V) u 1 0 0 bubmnoreka [IOK
docdopHas kucnora, pU3nIECKUe https://m.edsoo.ru/00adf68a
1 XUMHYeCKHEe CBOMCTBA,
HOJTyYeHHE
Hcnonps3oBanue dochaToB B 1 0 0 bubmmorexa LIOK
Ka4eCTBE MHUHEPATbHBIX https://m.edsoo.ru/00adfc20
ynoOpeHuil. 3arps3sHeHue
MIPUPOIHOM cpenbl pochaTamu
Yriaepoa, pacipocTpaHeHHUE B 1 0 0 bubmmorexa LIOK
npupoje, GU3nIecKre u https://m.edsoo.ru/00adfd9
XUMHYECKHE CBOMCTBA
Oxcuibl yriaepona, ux 1 0 0 bubmuorexa [JOK
bu3ryecKre 1 XUMUYECKHE https://m.edsoo.ru/00adfebe
CBOWCTBA. DKOJOTHYECKHUE
poOJIEMBI, CBSI3aHHBIE C OKCHUIOM
| |lyraepona (IV)
YTroJbHasg KACJIOTa U €€ CONu 1 0 0 bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
[Mpaktudeckas padora Ne 4 o 1 0 1 bubmuoreka [IOK
teme "[lonydyeHue yriaekucioro https://m.edsoo.ru/00ae027e
raza. KauectBeHHas peaknus Ha
KapOoHaT-HOH"
[TepBoHaUYaTEHBIC TIOHATHS 00 1 0 0 bub6mmoreka [IOK
OpPraHMYECKUX BEIIECTBAX KaK O https://m.edso0.ru/00ae054e
COEIMHEHUSX yriepoa
KpemHunii u ero coeimHEeHUS 1 0 0 bubmmorexa [IOK

https://m.edsoo0.ru/00ae080a
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Tema ypoka

KonnyectBo yacos

DNEeKTPOHHBIE IUPPOBEIC
00pa3oBaTebHBIC PECYPCHI

Bcero || Kontponsasle || [IpakTuueckue
paboTEI paboTEI

[Mpaktuueckas padora Ne 5. 1 0 1 bubmmoreka LIOK

Perrenue sKcrepuMeHTaIbHBIX https://m.edsoo.ru/00ae0bf2

3aj1a4 1o reme «BaxkHelme

HEMETAJUIBI U MX COCTUHCHUS

KonrposnbHast pabota Ne3 o 1 1 0 bubmmoreka LIOK

Teme «Bakneiinme HeMeTaIbl U https://m.edsoo.ru/00ae0el8

UX COCIMHEHUSD»

OO1ast XxapaKTepUCTHKA 1 0 0 bubimoreka [IOK

XUMHYECKHMX DJIEMEHTOB — https://m.edsoo.ru/00ae103e

MeTaI0B. MeTaminyecKkas CBsI3b

U MeTaJUTHYeCcKast

KPUCTAJUINYECKasl PELIETKA.

®dusnyecKue CBOWCTBA METAILJIOB

XuMHYECKUE CBOMCTBAa MeTa/LIOB. || 1 0 0 bubaunoreka [JOK

DIEKTPOXUMHYUCCKUH PsI https://m.edsoo.ru/00ae1156

HAIPSOKEHUH METaJIIOB

O61mue crnocoObl MOTyYeHUs 1 0 0 bu6nuoreka [IOK

MerasuioB. CruraBel. Beraucnenus https://m.edsoo.ru/00ae1156

10 YPaBHCHUSM XHUMUYCCKHX

pEAKLHI, €CIIH OJIUH U3

pCareHTOB COACPKHUT MIPUMECH

[ToHsITHE O KOPPO3UN METAILIIOB 1 0 0 bu6mmoreka [JOK
https://m.edsoo.ru/00ae1278

[1eno4yHbIe METAILIBI 1 0 0 bubaunoreka [JOK
https://m.edsoo.ru/00ae14b2

OKCHITBI ¥ THIPOKCHIBI HATPHS U 1 0 0 bubmnorexa [JOK

KaJust https://m.edsoo.ru/00ae14b2

[lenoyHo3eMebHBIC METAILIBI — 1 0 0 [bubmmorexa LIOK

KaJIbIIMH U MarHUA https://m.edsoo.ru/00ae15e8

Baskneiiime coequHeHus 1 0 0 bubmuorexa [JOK

KaJIbIIHS https://m.edsoo.ru/00ae15e8

O0001IeHNE U CUCTEMATU3 AL 1 0 0 bubanoreka [JOK

3HAHUHA https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2

JKécTKOCTh BOIBI M CITOCOOBI €€ 1 0 0 bubmoreka LIOK

yCTpaHEHUs https://m.edsoo.ru/00ae1886

[IpakTuueckas padora Ne 6 o 1 0 1 bubmuoreka LJOK

teme "YKECTKOCTh BOMIBI U https://m.edsoo.ru/00aelae8

METO/Ibl €€ yCTpaHEeHUs "

ATFOMUHUT 1 0 0 bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

AmdoTepHble cBOWCTBa okcuaa u || 1 0 0 bubmuoreka [JOK

TUAPOKCHIA

https://m.edso0.ru/00aelc64
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[10 ITPOI'PAMME

Ne Tema ypoka KommaectBo uacon DneKTpoHHbIE HU(POBHIC
/i 00pa3oBaTebHBIC PECYPCHI
Bcero || Koutponbhsie | [IpakTuyeckue
paboTEI paboTEI
56 [Keneso 1 0 0 bubimoreka [JOK
] https://m.edso00.ru/00ae1d86
57 ||OKCHIBI, TUAPOKCHIBI U COJH 1 0 0 bubmnorexa [JOK
 |pxenesa (II) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 [|O000mEenrEe U cucTeEMaTU3AIS 1 0 0
| |[3HaHUi
59 |[[Tpaktuueckas pabora Ne 7. 1 0 1 bubmmoreka LIOK
Perrenue sKcriepuMeHTaIbHBIX https://m.edsoo.ru/00ae3de8
3a7a4 o TeMe «Bakaeimme
| ||MeTabl M UX COEMHEHHS
60 | BoruucieHust 1o ypaBHEHHSIM 1 0 0 bubmmoreka LIOK
XUMHUYECKHX PEAKIIMA, €CIIU OJIUH https://m.edso0.ru/00ael1750
U3 PEareHTOB JaH B U30BITKE HIIH
COJECPKHUT IpUMECH. Bhruucienus
MacCOBOM JI0JTH BBIX0/Ia MMPOYKTa
| ||peakuun
61 ||O000LIEeHNE U CUCTEMATU3 AL 1 0 0 bubmuorexa [JOK
SHAHMIHA https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
- https://m.edsoo.ru/00ae35e6
62 |[KoutpossHast pabora Ned o 1 1 0 bubmmorexa LIOK
TeMe «BajkHelilne MeTauIbl U UX https://m.edso0.ru/00ae1750
COEIMHEHUSD) https://m.edsoo.ru/00ae3de8
| https://m.edsoo.ru/00ae35e6
63 | BemecTBa 1 MaTepuabl B 1 0 0 bubmuorexa [JOK
| |[moBcenHeBHOI KU3HU YeTOBEKa https://m.edso00.ru/00ae3f50
64 | Xumudeckoe 3arpsisHEHHE 1 0 0 bubmmorexa LIOK
| ||okpyxaromieit cpejibl https://m.edsoo.ru/00ae4270
65 ||Ponb XMMUM B pelICHUH 1 0 0 bu6mmoreka [JOK
| |[pxomoruyeckux npobiaem https://m.edsoo.ru/00ae4270
66 |PesepBHBIil ypok. O000IICHHE 1 1 0 0 bubnuoreka LIOK
| ||cucTemaTusanys 3HaHUH https://m.edso0.ru/00ae0d0a
67 |[PesepBHBIit ypok. OO00IICHHE 1 1 0 0 bubmmoreka LIOK
| |lcucTemaTusanus 3HaHUH https://m.edsoo.ru/00adb33c
68 || Pe3epBHbIit ypok. O000IIEHHE U 1 0 0 bubanoteka [IOK
| ||cucremaruzaums sHaHui https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO HACOB 68 4 7
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