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MHNOACHUTEJBHASA 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHUs COCTaBICHA HA OCHOBE TPEOOBaHMIA K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeNpHON TpOrpaMMbl OCHOBHOTO 00IIero oopasoBanus, npeacraBieHHbIXx B ®I'OC OO0, a Takxke Ha ocHOBe (emepaibHON paboueit
MPOTrpaMMBbl BOCITUTAHUS U C Y4ETOM KOHIENIIMU TPENoaBanus y4eOHOro npeamera « XuMus» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoi
denepanuu.

[Tporpamma 1mo XuMuM Aa€T MPEACTaBICHUE O LEJAX, 00UIel crparernu oOydeHHs, BOCHUTAHUS U Pa3BUTHS OO0YyYarOIIUXCs CPEICTBAMU
yu4eOHOTO TMpenMeTa, YCTAaHABIMBACT 00s3aTeNbHOE MPEIMETHOE COJAEpIKaHUe, MpPeIyCMaTpUBACT paclpelesieHue ero Mo KiaccaM M
CTPYKTYPUPOBAHUE TI0 pa3jiesiaM U TeMaM IPOTrPAMMBI 10 XUMHH, ONPEACISCT KOJUYSCTBCHHBIC U KAYECTBEHHBIC XapaKTEPUCTUKH COJICPIKAHUS,
PEKOMEHIYEMYIO MOCIIE0BATEILHOCTh U3YUSHHSI XUMHUU C YUETOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JJOTHMKH y4eOHOTO Mpolecca,
BO3PACTHBIX OCOOCHHOCTEH O0OydJaromIMXCs, OMpenesieT BO3MOXHOCTH NpeAMeTa UIsl peailu3aliu TpeOOBaHWN K pe3yiabTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTeNIbHON MPOTrPaMMBbl HA YPOBHE OCHOBHOTO 00IIETro 00pa3oBaHMsI, a Tak)Ke TpeOOBaHUH K pe3ylbTaTaM OOy4YeHUS! XMMHH Ha
YPOBHE IIeJiei M3ydYeHUsl IMpeIMeTa W OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEILHOW JEATEIBHOCTH OO0YYalolIerocs MO OCBOCHHIO YUeOHOTO
COZIepIKaHUsI.

3HaHWEe XUMHH CIY)KUT OCHOBOH JJIsi (JOPMHPOBAHUS MHPOBO33PEHHs OOYUYaIOUIETOCs, €ro MPEICTaBICHUH O MaTepUaTbHOM EIHMHCTBE
MUpa, BKHYIO POJb UTPAIOT (OPMHUPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHISIX YHEPTUU B 00 HBOIIOIMH BEIIECTB B MPUPOJE, O
NyTAX pPEUIeHUs TIJI00albHBIX MpPOOJIeM YCTOWYMBOIO pa3BUTHs YEJIOBEUECTBA — CHIPhEBOM, SHEPreTMUYECKOW, MUIIEBOM M HIKOJIOTHYECKOM
6e30macHOCTH, MPO0JIEM 3JpaBOOXPAHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET pealH3aluyd BO3MOXKHOCTEH JUIsi caMopa3BUTHS U (HOPMUPOBAHHS KYJIbTYPHI JHYHOCTH, €€ oOmed W (QyHKIHOHAILHOU
IPaMOTHOCTH;

BHOCUT BKJIaJ B (DOpMHpOBaHHE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH OOYYarolIMXCs, HAaBBIKOB WX CaMOCTOSTENBHOW Yy4eOHOM
NEeSTeTbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIEIOBATEIbCKIX YMEHH, HEOOXOAMMBIX KaK B TIOBCEIHEBHOW JKM3HU, TaK M B MPO(ECCHOHATHHON
TeSTeTbHOCTH;

3HaKOMHT CO CHEIM(PUKON HAYYHOTO MBIIIUIEHUS, 3aKJIa/(bIBA€T OCHOBBI 1IEJIOCTHOTO B3IJIs/1a HA €JMHCTBO MPUPOJIBI U YEIIOBEKa, SIBJISIETCS
OTBETCTBEHHBIM 3TAIIOM B ((OPMUPOBAHUU €CTECTBEHHO--HAyYHON TPAMOTHOCTH 00yUaroIIuxcs;

CTIOCOOCTBYET (POPMUPOBAHUIO IICHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO--HAYUYHBIM 3HAHUSM, K IPUPOJIE, K YeJIOBEKY, BHOCHT CBOW BKJIA/I B
IKOJIOTMUECKOe 00pa3oBaHKe 00YUYaOLIUXCS.

JlaHHble HampaBiieHHUsT B OOyYeHHMHM XHMHMU OO0ECleYMBAIOTCSA CHEeUU(pUKON colepkaHus y4eOHOro IpeaMeTa, KOTOpBIM sBIseTcs
Me/1IarOrMYeckKy aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HaAyKH XMMUU Ha OIPEIeIEHHOM dTare e€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHHs OPUEHTHPOBAH HAa OCBOECHHE OOYyYarOIIMMUCS CHCTEMBbI IE€PBOHAYaIbHBIX
MOHATUM XMMHH, OCHOB HEOPIraHUUECKON XMMHUHU U HEKOTOPBIX OT/EIbHBIX 3HAUMMBbIX TOHATHI OpraHN4eCKOi XUMHUH.

CrtpykTypa coaepkaHusi MpOrpaMMbl MO XHMHUH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOro moaxoja K e€¢ m3ydenuto. CopeprkaHue
CKJIaJIbIBA€TCSl U3 CUCTEMBl IOHATUI O XMMHMYECKOM 3JIEMEHTE M BEIIECTBE U CHCTEMbl NOHATHH O XMMHUYeCcKOM peakuuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OpraHU30BaHbI 10 NPUHIIUITY IIOCIEN0BATENBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKUX IIPEICTABICHNUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

— Y4YEHHMSI O CTPOCHMH aTOMA U XMMHYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AJIEKTPOIUTUYECKOM JUCCOMALMU BELECTB B PaCTBOpaXx.

Teopernueckre 3HaHUS PACCMAaTPUBAIOTCS HA OCHOBE MITMPUYECKH MTOIYYEHHBIX U OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MTOCIEI0BATEIBHO
OT OJHOTO YPOBHSI K JPYroMY, BBINOJHSAS (PYHKIMU OOBSICHEHHS M IPOTHO3UPOBAHMSI CBOMCTB, CTPOECHHS M BO3MOKHOCTEH IPAaKTHUYECKOTO
IIPUMEHEHHUS U NIOJyYEHHUS U3y4aeMBbIX BEIIECTB.

OcBoeHue nporpaMmbl 0 XUMHHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O XMMUYECKON COCTABIIAIOLIEH HayyHON KapTUHBI MUpa B
JIOTUKE €€ CUCTEMHOM MPHUPOAbI, IEHHOCTHOTO OTHOUIEHHSI K HAYYHOMY 3HAHHIO U METOJlaM IO3HaHuA B Hayke. M3yueHne XUMHUU NPOUCXOIUT C
MpUBJIICUCHNEM 3HaHUH U3 paHee H3yYeHHBIX YUeOHBIX MpeaMeToB: «OKpyKaromuid Mupy, «bruomorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

[Ipu u3yyeHMHM XUMHUHM HPOUCXOIUT (HOPMUPOBAHME 3HAHMKM OCHOB XMMHYECKOH HAyKM Kak OOJIaCTH COBPEMEHHOIO €CTECTBO3HAHMS,
MPAKTUYECKOM JIeATETbHOCTH 4YeJOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyNbTyphl. 3ajada y4yeOHOTo MpeaMeTra COCTOUT B
(OopMHPOBAHUN CHCTEMbl XMMUYECKUX 3HAHUN — Ba)KHEUIINX (haKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKUX MOJIOKEHUH, TOCTYITHBIX 0000IEeHHH
MHPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKH, B MPUOOIIEHNN K HAyYHBIM METO/IaM MO3HAHUS MPU U3YYEHHUU BEIIECTB U XUMUYECKUX PEaKIIUi,
B (OpMHUPOBaHMM W Pa3BUTHM I[IO3HABATEIbHBIX YMEHHM M WX MNPUMEHEHHH B Y4eOHO-TIO3HABaTENbHOM M y4yeOHO-UCCIIE0BATEIbCKOMN
JesTeTbHOCTH, OCBOCHUH MPaBUII O€30IIaCHOI0 0OpallleHus ¢ BEIIeCTBAMH B TOBCETHEBHOM JKU3HU.

ITpu n3yuyeHnH XMMHUU Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHMs BaXKHOE 3HAUYCHHUE MTPHOOPENN TaKHe e, KaK:

— (popMUpPOBaHNE UHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, FOTOBOM K caMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY PUHSTHIO
pelieHnit, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HU;

— HaIpaBJIEHHOCTh OOyuYeHHs] Ha CHCTEMaTH4YecKoe NMPHOOIIEHHE OOYYaIOIIMXCS K CaMOCTOATEIbHON I03HaBaTEIbHOM JeSTeNbHOCTH,
HAYYHBIM METOJIaM MO3HaHMs, (POPMHUPYIOLIIM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMHH;

— o0ecrieueHne YCIOBUM, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYUYaIOIMMUMHUCS ONBITa Pa3sHOOOPAa3HOW JEeATENbHOCTH, TO3HAHHUS |
CaMOII03HaHUs, KJIIOUYEBBIX HABBIKOB (KIIOYEBBIX KOMITETEHIMH ), UMEIOLIMX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3JIMYHbIX BUJOB JIEATEIbHOCTH;



— (opMupoBaHUE 001IEH (PYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM YUCJI€ YMEHUN OOBSACHATH U OLICHUBATh SBJICHUS
OKpY’KalOIIEero MUpA, MCIIONIb3Ys 3HAHUS U OIBIT, MOJTYYEHHBIC TIPU U3YYCHHH XMMUH, IPUMEHATh UX MPU PEUICHUH NpoOeM B MOBCETHEBHOMN

YKU3HU U TPYIOBOU JESITENBHOCTH;
— (dopmupoBanue y oOydYaronuMXxcsi TYMaHHCTHYECKHX OTHOIICHUH, NMOHMUMAaHUSA IIEHHOCTH XWMWYECKMX 3HAHUW Uil BBIPAOOTKH

HKOJIOTUYECKU 1I€J€CO00pa3HOro MOBEACHUS B OBITY M TPYAOBOH AEATENBHOCTH B LENAX COXPAHEHHs CBOETO 3/I0pOBbs M OKpY’Karolien
MIPUPOTHOM CPEJIbI;
— pa3BUTHE MOTUBAIMU K OOYYEHMIO, CHOCOOHOCTEH K CaMOKOHTPOJII0O M CAaMOBOCHHTAHHIO Ha OCHOBE YCBOEHHsS OOILIEUEIOBEYECKUX

LIEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO Ui U HANPABICHHOCTH JajbHeiero o0yueHus.
OO111ee 9rcno 4acoB, OTBEAEHHBIX JIJIS U3YYEHUS XMMUU Ha YPOBHE OCHOBHOTO 0011ero oopazoBanusi, coctapiseT 136 yacoB: B 8 kinacce —

68 yacoB (2 yaca B Hezient0), B 9 kiacce — 68 yacoB (2 yaca B HEZACIIO).



COILEPKAHHUE YYEBHOI'O IPEJIMETA

8 KJIACC

IlepBoHayajbHBIC XUHMHYECCKHE NOHATHS

IIpenmer xumuu. Ponb XUMuUM B )KU3HU YeIOBEKa. XUMUS B cUCTEMeE HayK. Tena u BemecTBa. dusnueckue CBONCTBA BEIIECTB. ArperaTHOe
cocTosinue BeniecTs. [loHsATHE 0 MeTOJaX O3HAHUS B XUMHHU. YHCThIe BemecTBa U cMecu. CriocoObl pa3/ieieHust CMecei.

ATOMBI ¥ MOJIEKYJIBI. XUMHUYECKHUE 3JIeMeHThI. CHMBOJIBI XMMUYECKHX 3JIEMEHTOB. IIpocThie 1 cioXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE
yUYEHHUE.

Xumuueckasi Gpopmyna. BaqeHTHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH IMOCTOSHCTBA cOCTaBa BemecTB. OTHOCHTENbHAS aTOMHAs
Macca. OTHOcHUTEeNIbHAs MOJIEKYJIIpHas Macca. MaccoBast 10J11 XMMHUYECKOT'0 3JIEMEHTa B COEIMHEHUH.

KonnuectBo BemectBa. Moab. MossipHast Mmacca. B3auMOCBA3b KOJIMYECTBA, MAaCChl U YUCIIA CTPYKTYPHBIX €JUHUL] BelecTBa. Pacu€rsl o
bopMynaM XMMUYECKHX COEIUMHEHHH.

duznyeckue 1 XMMUYECKUE ABJICHUS. XUMUYECKasl peakius U €€ MpU3HaKu. 3aKOH COXPaHEHUS! MacChl BEILIECTB. XUMUYECKUE YPABHEHUSI.
Krnaccudukanus XuMAYECKUX peakiuid (COSIMHCHHMS, PA3I0KEHUS, 3aMEIIICHUsI, 00MEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMYECKOW MOCYJOH, MpaBWiaMu paboOThl B JIabopaTopuu U npuémamu oOpaleHus ¢ JJabopaTOpHBIM 00OPYAOBaHHEM,
W3Y4YEHHUE M ONHCaHHE (PU3NYECKUX CBOWCTB OOpa3ll0B HEOPTaHWYECKUX BEIIECTB, HAOMIOAEHHE (U3NYECKUX (IIaBJI€HUE BOCKA, TasHUE JIbJa,
pacThpaHue caxapa B CTYyNKe, KUIEHHE W KOHACHCallUs BOAbI) U XUMHUYECKMX (TOpEHHE CBEYH, NPOKaJIMBAHHUE MEIHOM IPOBOJIOKH,
B3aMMOJICHCTBHE Mejla C KHMCJIOTOW) sIBIEHUH, HaONIo/eHUe U ONMCaHHMe MPU3HAKOB MPOTEKaHUs XUMHUYECKUX peaklui (pasjokeHHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcunga menu (1) mpu HarpeBaHuM, B3aUMOAEHUCTBUE dKeje3a C
pactBopom conu meau (ll), u3ydenune crocoOOB pas3fesieHHs CMECE: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BBIMAPWBAHHE, NUCTUIUISAIUS,
xpomatorpadusi, MpoBeIeHNE OUUCTKH MOBAPEHHON COJIM, HAOII0ICHNE U ONMCaHUe Pe3y/IbTaTOB MPOBEIEHUS ONBITA, UIUTIOCTPUPYIOIIETO 3aKOH
COXpaHEHMs MacChl, CO3/1aHUE MOJIEIeH MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech razos. CoctaB Bo3nyxa. Kucinopon — aneMeHT u mpoctoe BemecTBo. HaxoxneHue kuciaopoja B npupoze, pusnueckue u
XUMHUeckue cBoiictBa (peakinuu ropenusi). Okcunel. Ilpumenenue kuciopona. CrocoObl MOIy4deHHs KUCIOpoAa B Jjabopatopuu u
npoMmsIIeHHOCTH. KpyroBopot kucnopona B npupojae. O30H — alioTponHas MOIUGHUKAIHS KUCIOPOAA.

TennoBoit a3¢pektT xuMHuIeckol peakiuu, TEPMOXUMHUYECKUE YPABHEHUS, 3K30- U HHIOTEPMHUYECKHE peakIiH. TOIUIMBO: yrojib U METaH.
3arpsi3HeHue Bo3AyXa, yCUJIEHHE MapHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIOS.



Bogopon — snemeHT u mpocroe BemiecTBo. HaxoxkaeHue Boaopoaa B MHpupoje, (pu3Mveckrue M XUMUYECKHE CBOWCTBA, NMPUMEHEHHE,
crocoObI noay4yeHust. Kucnorer u conu.

Mounsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Bona kak pactBopureinb. PacTBopsl. HackllieHHbIE M1 HEHACBIIIEHHBIE PAaCTBOPHI. PacCTBOpUMOCTH BELIECTB B
BoZie. MaccoBasi J10oyisl BellecTBa B pacTBOpe. XUMHUYECKHE CBoOMCTBa BOAbl. OcHOBaHuUs. Ponp pacTBOpOB B MPUPOJE U B KU3HHM YEIOBEKA.
KpyroBopot Bozbl B ipupojie. 3arps3HeHHe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccupukanuss neopranmueckux coeauHeHuit. Oxcunpl. Knaccudukanms okxcumoB: coneoOpasytomue (OCHOBHBIE, KHCIIOTHBIE,
amdorepHbie) 1 HecoseoOpasytonie. Homenknarypa okcuaoB. @u3ndeckue 1 XUMUUECKHE CBOMCTBA OKCUIOB. [lomydyeHne oKCcuaoB.

OcHoBanus. Knaccuduxaiss ocHOBaHUMN: 1IETOYN U HepacTBOpUMbIe ocHOBaHMs. HoMmeHkiaTypa ocHoBanuii. Dusnueckue U XUMHUECKHE
CBOMCTBA OCHOBaHuUU. [losryuenre ocCHOBaHHUI.

Kucnotel. Kitaccupukanus kucnor. HomeHkiatypa Kuciot. @usndeckue ¥ XUMUYECKHEe CBOMCTBA KUCIOT. Psit aktuBHOCTH MeTayuioB H.
H. bekerosa. [lonydenue kucnor.

Comu. Homenknatypa coseil. @u3znueckue 1 XuMuyeckue cBorctBa coseil. [lomydenue coneil.

I'enernyeckas cBSA3b MEXAY KJacCaMHU HEOPTraHUUECKUX COECTUHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE ONpe/ielIeHHEe CO/IepKaHMsl KUCIOpoia B BO3AyXe, MOJydyeHHe, coOupaHue, paclio3HaBaHUE U M3yuYE€HUE CBOWCTB KHCIOPOAA,
HaOJII0IeHNEe B3aMMOJICHCTBHS BELECTB C KHUCIOPOJOM M YCJIOBUS BO3HHUKHOBEHHUS W IpPEKpallleHUs ropeHus (moxapa), O3HaAKOMJIEHHE C
o0Opa3llaMHd OKCHJOB M OIMCaHME MX CBOMCTB, MOJyueHHe, cOoOMpaHHe, pAcHO3HABaHWE W M3Yy4YEHHE CBOICTB BojxOpoJa (rOpeHue),
B3auMoieicTBHE BoAopoaa ¢ okcuioM mean (1) (Bo3M0KHO MCIIONB30BaHNE BHIEOMATEPHAIIOB), HAOMIOAeHHE 00Pa3IlOB BEIIECTB KOJIUYECTBOM |
MOJIb, HUCCIIEJJOBAaHHE OCOOEHHOCTEH pPACTBOPEHMSI BEIECTB C PA3JIMYHOW pacTBOPUMOCTHIO, NPUTOTOBIEHHUE DPACTBOPOB C OINpeAeTEHHOU
MaccoBOM Joiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJAEWUCTBHE BOJAbI C MeTaljlaMM (HaTpueM M KajbleM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEJOBAaHUE 00pa3[0B HEOPTaHUUECKUX BELIECTB PAa3IMYHBIX KJIACCOB, HAOIO/IEHNE N3MEHEHUS! OKPacKH WHAMKATOPOB B
pacTBopax KHCIOT W Ienouell, uydeHue B3aumojeiicTBus okcuna meau (1) ¢ pacTBopom cepHON KHMCIOTHI, KHCIOT ¢ METaJUIaMH, PEeaKIuil
HEUTpaau3aluy, [OJIyueHUEe HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTajula JpyruM U3 pacTBopa COJIM, peElIeHHe
9KCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BaykHel1e KJ1acCchl HEOPraHMYECKUX COCTUHEHUID.

Iepuoanuecknii 3axkoH u [lepunoanueckas cucreMa xummuideckux 3jaeMeHToB /. U. MenaesieeBa. CtpoeHne aToMoB. XUMUYeCKast
cBfA3b. OKUCJIUTEJBHO-BOCCTAHOBHUTE/IbHbIE PeaKIMU

[lepBble MOMBITKU KiIaccU(PUKAIIMM XUMHUECKUX 3JIeMEeHTOB. [IoHATHE O TpymNmax CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJI0YHO3EMEIbHBIE
METaJUIbl, TaJIOTeHbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIE 00pa3yroT aM(OTEPHBIE OKCUABI U THIPOKCHU/IBI.



[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux 3nemeHToB JI. M. MenpaeneeBa. KopoTkonepruoHas U AJIMHHOIIEPHOIHAS
¢dopmsl [leproanueckoit cuctemsl xumuueckux 3aementoB J[. M. Menaeneesa. [lepuoast u rpynmsl. @U3N4ecKuil CMBICT MOPSAKOBOTO HOMEpA,
HOMEPOB MepUoia U IPyMIbl FJ€MEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX sijep. M3otomnbl. DnekTpoHbl. CTpOEHHUE AJIEKTPOHHBIX O0O0JIOYEK aTOMOB IMEpBbIX 20 XUMHUYECKHUX
anementoB Ilepuonuueckoit cuctemsl . M. MengeneeBa. XapakTepuCTHKa XMMHYECKOIO AJIEMEHTA MO ero mnojoxkeHuto B Ilepuomnueckoi
cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHS paguyca aTrOMOB XMUMHYECKHX 3JIEMEHTOB, METAJUIMYECKUX M HEMETaUIMYEeCKUX CBOWCTB MO TpyIIaM U
MEPUOJIAM.

3nauenue Ilepmonnueckoro 3akoHa u Ilepuoanueckoil CUCTEMBl XMMHUYECKHUX 3JIEMEHTOB JUIsl pa3BUTHS Hayku W npaktuku. . WM.
MeneneeB — y4€HbIA U IPAKIAHUH.

Xumnueckas cBsi3b. KoBasieHTHas (MOJIsIpHASI M HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIIBHOCTh XUMHUYECKUX JIEMEHTOB. VIOHHas CBSI3b.

Crenenp oxkucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIC peakiuuu. [Iponecchl OKHUCIEHHST W BOCCTAHOBJECHHS. OKHUCIUTENN U
BOCCTAaHOBHTECIIH.

Xumuueckuii 3xcnepumenm:

M3y4yeHue 00pasIoB BEIICCTB METAIUIOB U HEMETAJJIOB, B3aUMOJICHCTBUE THAPOKCH/IA IIMHKA C PACTBOPAMHU KHUCJIOT U IIEJIOYEH, MPOBEIeHNE
OTIBITOB, WJUTFOCTPUPYIOMINX TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peaklnii (TOpeHne, peakiiuy pa3ioKeHUsI, COSTUHEHUS).

Mescnpeomemnmnuie ceasu

Peanu3anust MeXIpeIMETHBIX CBSI3€H MPHU M3YYCHHH XUMHH B § KJIacce OCYILECTBISETCS Yepe3 MCIOIb30BaHHe KaK OOIINX €CTeCTBEHHO-
-HAyYHBIX MMOHSATUN, TaK U MOHATUHN, SIBIISIOMIMXCS CHCTEMHBIMU TSI OTAEIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEeHHO--HAYYHBIC MOHSATHS: HAay4YHbIA (DaKkT, THMOTE3a, TEOPHUs, 3aKOH, aHAJIU3, CUHTE3, KiacCUu(PUKaILUs, MEPUOIUIHOCTD,
HaOI0IeHNE, SKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOICITb, SIBJICHHE.

®duznka: Marepusi, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKJIWJ, HU30TOIbI, PaJuO0aKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKHUM 3apsi,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, Ta3, GU3NUYECKUE BETUYUHBI, EAMHUIIEI H3MEPEHUS, KOCMOC, TJIaHEThI, 3BE3/1b1, COTHIIE.

buonorus: porocuntes, npixanue, Guocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPO/IBI, MTOJIE3HBIE HCKOMaeMbIe, TOTLTUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCcKas peakius

[lepnonnueckuit 3akoH. Ilepunonnueckas cucrtema xumuueckux 31meMeHToOB J[. M. Menneneea. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPHOJAOB, Kalus, KaIbLUS U UX COCAUHEHUU B COOTBETCTBUHU C IOJOKEHUEM
snemeHTOB B Ileproanueckoii cucteMe U CTpOEHUEM UX aTOMOB.



CrpoeHue BeliecTBa: BUIbl XMMHYECKOM CBS3U. THUIB KPUCTAJUIMUECKHUX PEHIETOK, 3aBUCHMOCTb CBOMICTB BeIlIECTBA OT THIIA
KPUCTAIUIMYECKON PEIETKH U BUIA XUMUYECKON CBS3U.

Knaccugukanus 1 HOMEHKJIAaTypa HEOPTaHMYECKHX BEHIECTB. XHMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM Kiaccam
HEOPraHMYECKUX COCAMHEHUMN, TeHETUYeCKasl CBsI3b HEOPTraHMUECKUX BEIIECTB.

Krnaccudukanusa XuMU4ecKUX peakiuil Mo pa3InyHbIM MpU3HAKaM (110 YHCIY U COCTaBy YYacTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
3¢dekTy, To H3MCHCHHIO CTCTICHEH OKHUCICHHS XHMHYECKUX OJJIEMEHTOB, IO OOpaTHMOCTH, TO YYacTHIO KaTalu3aropa). JK30- U
SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsTre o ckopocTu xumMuueckon peakuuu. [lonarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUYECKUX peakiusx. [loHsTHe 0 TOMOreHHBIX U
rereporeHHbIX peakiusx. [lonarue o karanuze. [lonsatue o xumuyeckoM paBHOBecHH. DaKTOPHI, BIUSAIONINE HA CKOPOCTh XUMHUECKON peakiuu U
M10JIO)KEHHE XMMHUECKOTO paBHOBECHSL.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIMHU, OJIEKTPOHHBIA OajlaHC OKHUCIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CocraBieHHe
yYpaBHEHUN OKUCIIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKIMI ¢ UCTIOIB30BAHUEM METO/A IEKTPOHHOrO OasaHca.

Teopust MEKTPOTUTHUECKON TUCCOLMAIUMU. DJIEKTPOJIHUTHI U HEINEKTPOIUThl. KaTnoHsl, aHMOHBL. MexaHH3M IUCCOIUAINK BEIIECTB C
Pa3IMYHBIMU BUIAMU XUMHUYECKOM cBsi3u. CteneHb quccounannu. CuibHbIE U caa0ble 3JEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YcCiOBHS NPOTEKAaHUS peakUui HOHHOIO OOMEHa, MOJHbIE U COKpAUIEHHbIE MOHHBIE YPAaBHEHUS pEaKLUM.
CBoiicTBa KHCIIOT, OCHOBaHUH M COJed B CBETE MpPEJCTaBIEHUH 00 3JIEKTPOJMTHUECKOW auccouuanuu. KadyecTBEeHHblEe peaklMd Ha HOHBL
[TonsTe o ruaponuse coneu.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEJISIMM KPUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJZIOB M HeMeTalioB (rpadura M anmasa),
CIIO)KHBIX BEIIECTB (XJIOpHUJA HATpHsl), UCCIETOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW peakluu OT BO3IAEHCTBUS pa3iuYHBIX (aKTOPOB,
HCCIIEIOBAaHHUE JIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, MPOLEcca AUCCOLMALMH KUCIIOT, IIeI0uel U cojel (BO3MOKHO HCIIOJIb30BaHHE BUIEO0
MaTepHaloB), MPOBEICHHE OMBITOB, MITIOCTPUPYIOIIUX MTPU3HAKHM MPOTEKaHHsI peakiiii HOHHOTro oOMeHa (0Opa3oBaHue 0Ca/iKa, BbIIEICHUE Ta3a,
o0Opa3oBaHHE BOJbI), ONBITOB, WJUTIOCTPUPYIOLUIUX HPHUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIMil (TOpeHue, peakiuu pa3ioKeHHs,
COEIMHEHMS ), pacTIO3HaBaHE HEOPTAHUYECKUX BEIIECTB C MOMOIIBI0 KaU€CTBEHHBIX PEaKIIMi Ha MOHBI, pellIeHNE SKCIIEPUMEHTAIbHbBIX 3a/1a4.

HeMmeTa/uuibl M UX cOeIHMHEHUS

OOmiast xapakTepucTHKa TajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHne M (uzndeckue
CBOMCTBA MPOCTHIX BEILIECTB — raJIoreHoB. XMMHUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3aUMOAEHCTBHE C METalllaMi, HEMETaJlJIaMH, IEI0YaMH).
Xnopooaopoa. CosigHasi KHCTIOTa, XUMUYECKHE CBOMCTBA, MOJIy4YEHUE, MPUMEHEeHHE. [[elicTBrE XJI0pa ¥ XJIOPOBOJAOPOAA Ha OPraHM3M YeTIOBEKa.
Baxneiiive XJ10puabl U UX HAX0XKJACHUE B IPUPOJIE.



Obmas xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTepHble cTeneHu okucieHus. CTtpoeHue u
¢u3nveckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIIMUA KUCIOPOJAa U Cepbl. XUMUYECKHE CBOHUCTBA CEPHI.
CepoBoniopos, cTpoenue, U3NUYeCKue W XUMHYECKHe CBOMCTBAa. OKCHIBI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKcHAOB. CepHas KHUCIOTa,
¢dbu3nuecKkrue U XUMUYECKHe CBOMCTBA (001IMe KaK MPeICTaBUTENs Kiacca KUCIOT U crenupuyeckue). XUMUYECKUE PEaKkiuy, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIloco0a MOJydyeHusi cepHOM KHCHOoThl. IIpuMenenue cepHoil kuciaotbl. Colu CEpHON KHUCIOTHI, KaUeCTBEHHAs peakius Ha
cynbdar-uoH. Haxoxaenue cepbl u €€ COeIMHEHUH B TPUPOe. XUMHUECKOE 3arpsS3HEHNE OKPYKAIOIIEH Cpeibl COeIMHEHUSAMHU Cephl (KUCIOTHbIE
JOXK]U, 3arpsiI3HEHNUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS.

OOmiass xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHbIE CTENEHH OKHUCIEHUA. A30T,
pacmpocTpaHeHHe B Mpupoze, pu3nyecKkue U XUMHUEcKue cBoicTBa. KpyroBopot azora B mpuponae. AMMUAK, ero (pU3NYECKUE U XUMHYECKHE
CBOICTBa, MoayyeHue u npuMeHenue. Conu aMMOHMS, UX (PU3UYECKUE U XMMHUYECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHast peakusi Ha HOHbI
aMMOHMs. A30THAas KACIIOTa, €€ rmoyryueHue, (u3ndeckne 1 XuMUIECKre CBOMCTBA (00IIre KaK MpeACTaBUTENs Kiacca KUCIIOT U Cenu(UIEeCKue).
Hcnonb30BaHWe HUTPATOB M COJEM aMMOHHMS B KadecTBE MMHEPAIbHBIX YAOOpeHud. XUMHUYecKoe 3arps3HeHHe OKpYXKalollel cpembl
COCIMHEHUSMHU a30Ta (KHCIOTHBIC MO, 3arpsi3HEHHE BO3/AyXa, MOYBBI U BOJM0EMOB). Docdop, amioTponHbsie mMogudukanuu docdopa,
¢usnveckne u xumuueckue cpoictBa. Oxcun ¢ochopa (V) m docdhopHas kuciaora, GU3NUECKHE M XUMHUYECKHE CBOMCTBA, IOIyYEHHE.
Hcnonp3oBanue GochaToB B KaUECTBE MUHEPATBHBIX YI0OPEHUH.

OOmast xapaktepuctuka 37eMeHTOB |VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTENEHM OKHCICHMS. YTIIEepOof,
AJUIOTPONHbIE MOAM(UKALNU, PACIPOCTpaHEHHWE B MpHpoJie, (U3MUECKUe M XMMHUYecKHe cBoiicTBa. Axacop6mus. KpyroBopor yriepoma B
npupose. Okcuisl yriepoja, UX (U3NYECKHME W XMMHUYECKHE CBOMCTBA, IEWCTBHME HA JKUBBIE OpPraHMU3MBbI, IMOJyY€HHE M TNPUMEHEHHE.
DKkoJyioruueckue mpodemMsl, CBSI3aHHbIE ¢ OKCUoM yriiepoaa (1V), runoresa riio6aibHOTO MOTEIJIEHUS KIIMMaTa, MapHUKOBBINA 3 dekT. YronpHas
KHCIIOTa M €€ COoJM, UX (PU3MYecKre M XMMHUYECKHEe CBOWCTBA, IMONy4YeHHE U NpuMeHeHHe. KauecTBeHHasl peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B ObITY, MEAMIIMHE, IPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauyanbHble MOHATHS OO0 OpPraHMYECKHX BEIECTBAX KaK O COEAMHEHUAX Yriepoaa (MeTaH, 3TaH, ITHUJICH, alleTWJIEH, 3TaHOI,
TJIMIIEPUH, YKCYCHAs KUCIO0Ta). [IpupoiHble HCTOUYHUKH YIIIEBOJOPOIOB (YIroJib, IPUPOAHBINA a3, HeTh), MPOIYKThI UX MepepaboTKH (OCH3MH),
UX pOJib B OBITY U MpoMbIIIIeHHOCTH. [ToHsITHE 0 OMOJIOTHYECKN Ba)XKHBIX BEIIECTBAX: )KUpax, Oelikax, yriieBoJaxX — U UX POJIU B )KM3HU YEJIOBEKa.
MatepuranbHOE €EAMHCTBO OPTaHUYECKUX U HEOPTAHUUECKUX COEANHEHU.

Kpemnuuii, ero pusznyeckre u XuMU4ecKrue CBOMCTBA, oyyeHue U npumMeHenue. CoeiuHeHs KpeMHUs B ipupojie. O0Imue npeacTaBieHus
00 okcune kpemuus (1V) m kpemHueBoi kuciore. CUIUKATHI, UX HCIOJIB30BAaHUE B OBITY, B MPOMBINIICHHOCTH. BaXHEHIITE CTPOUTEIHHBIC
Marepuaibl: KepaMmHKa, CTEKJIO0, IIEMEHT, OeToH, jxene300eToH. [Ipobnembl 6Ge30MacHOTO HCIMONIB30BAHMS CTPOUTEIBHBIX MaTEPHAIIOB B
IIOBCEIHEBHOM KM3HHU.

Xumuueckuii IKCnepumenm:



M3y4YeHHE OOpa3[0B HEOPTaHMYECKHUX BEIECTB, CBOMCTB COJSHOW KHCIOTHI, MPOBEIACHHE KAYECTBEHHBIX PEaKIUil Ha XJIOPUA-HOHBI U
HaOII0/ICHNE TIPU3HAKOB WX TMPOTCKAHUS, OMBITHI, OTPaXaronue (GU3NIeCKHe U XMMHUYECKHUE CBOMCTBA TAJIOTCHOB M MX COCTUHEHUI (BO3MOXKHO
UCTOJIBb30BAaHUE BHUICOMATEPHAJTIOB), O3HAKOMJICHHE C 0Opaslam XJOpPHIOB (TaJIOT€HHIOB), O3HAKOMJIEHHE C oOOpasnaMu cepbl u eé
COCIUHEHUSMH  (BO3MOXKHO  HCIOJb30BAaHME BHUIEOMaTepuanoB), HaOlIoJeHHWE IMpolecca OOyriuBaHUs caxapa TMOJ JeWCTBHUEM
KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3y4YeHHUE XMMHUECKUX CBOICTB pa30aBlIEHHOM CEpHOM KHUCIOTHI, IPOBEJCHHE KAaUeCTBEHHON peakIuy Ha
cynb(ar-uoH U HaONIOJCHHME TNpHU3HAKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (PM3MYECKMMH CBOWCTBAMH a30Ta, (ocopa M MX COCTUHEHUN
(BO3MOXXHO HCIOJB30BAHUE BUEOMATEPHAIIOB), 0Opa3namMu a30THBIX U (PochOpHBIX yaoOpeHui, mojaydeHue, coOupaHue, pacro3HaBaHHUE H
M3Y4YECHHUE CBOICTB aMMHaKa, MPOBEJACHHE KAYECTBEHHBIX peakluil HAa MOH aMMOHHS U (ochaT-uOH M HU3ydeHHE MPU3HAKOB UX MPOTEKAHMS,
B3aMMO/ICIICTBIE KOHIIEHTPHUPOBAHHOW a30THOW KHCIOTHI C MEIbI0 (BO3MOXKHO HCIIOJb30BAaHHE BHIEOMATEPUAIOB), HM3yYCHUE MOJIEIeH
KPUCTAUTMIECKUAX PEHIETOK anMasa, rpaduta, QyiiepeHa, 03HaKOMICEHHE C MPOIECCOM acOpPOLUU PacTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM
yrII€M U yCTPOHCTBOM MPOTHBOra3a, MoJydyeHne, COOMpaHue, paclio3HaBaHWEe U U3yYeHHE CBOMCTB YIJIEKHUCIIOTO T'a3a, MPOBEACHNE Ka4eC TBEHHBIX
peakiuii Ha KapOOHAT U CHJIMKAT-WOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKaHMS, O3HAKOMJICHHE C MPOAYKIHEH CHIMKATHONW MPOMBIIUICHHOCTH,
pelIeHne 3KCIEePUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHellne HeMeTallIbl U UX COCIUHEHUSI.

MeTa/uibl M UX COeTMHEHUSI

OOmas XxapaKTepUCTHKA XUMHYECKHX JJICMEHTOB — METAJUIOB Ha OCHOBAHHWH WX IOJIOKCHHS B lleproamyeckoil cucreMe XUMHUYECKHX
sanemenToB JI. 1. MenneneeBa u crpoeHus aroMoB. CTpoeHne MeTauioB. Metamindeckasl CBsi3b M METAINIMYECKas KPUCTAIUTMYECKAs PEIIETKA.
DNEKTPOXUMHUECKUN Psii HaNpsDKeHWd MeTayuioB. Pu3ndeckue M XMMUYECKHe cBoWcTBa MeTaioB. OOmue crmocoObl MOTYYeHHs] METaJlIoB.
[ToHsiTHE O KOPpPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI WX OT Koppo3uu. CmnaBbl (CTalb, YyTyH, AIOPaTIOMUHUHN, OpoH3a) U HX
MIPUMEHEHHUE B OBITY U IPOMBITINIEHHOCTH.

[[lenounble Metaiuibl: monoxkeHue B Ilepuonnueckoit cucreme xumuyeckux siemeHToB JI. M. MenneneeBa, CTpoeHHE HMX AaTOMOB,
HaxoXaeHue B mpupoje. Puzndeckue U XUMUYECKHE CBONCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIbI U TUAPOKCHUIBI HATPUS U Kallus.
[IpuMeHeHne mEen0YHbIX METAJUIOB U UX COETMHEHUII.

[IlenouHo3eMenbHBIE METAJUIBI MArHUW M KaJIbIIUK: TOJIokeHHe B Ilepuoamyeckoi cucreMe xumuueckux sneMeHtoB JI. M. Menpaeneesa,
CTPOEHHE WX aTOMOB, HaxOXJeHUEe B mpupojae. OPu3nueckue u XUMUYECKUE CBOWCTBA MarHus W Kaiblivs. BakHelne COeTUHEHHS KaabIus
(okcun, ruapokcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepmonnueckoir cucreme xumudeckux snemeHToB JI. M. MenpaeneeBa, cTpoeHHE aToMa, HaXOXIACHHE B
npupojie. Pu3nyeckne U XUMUYECKUE CBOWCTBA alfOMUHUSA. AM(DOTEpHBIE CBOWCTBA OKCH/IA U THAPOKCH/IA aTFOMUHUA.

Keneszo: nonoxkenue B Ilepuoanueckoi cucrteMe xumudeckux snemMeHToB [[. . MenzaeneeBa, cTpoeHre aToMa, HaXO0XKACHUE B TIPUPOJIE.
duznyeckue U XUMHUYECKHe CBOMCTBa kene3a. Okcuabl, ruapokcuanl U comu xkenesa (1) u sxxenesa (I11), ux cocras, cBolicTBa U MOTyUYCHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJIEHHE ¢ 00pa3aMi METAJJIOB U CIIaBOB, UX (PU3MUECKHMMU CBOMCTBAMMU, U3yUYEHHUE PE3YJIbTaTOB KOPPO3UU METAUIOB (BO3ZMOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEM B3aUMOJACHCTBUS OKCHIA KalbIMs M HATPUs C BOJOM (BO3MOXKHO HCHOJB30BaHUE
BHUJIEOMATEPHAIIOB), HCCIEAOBAaHUE CBOMCTB JKECTKOM BOJBI, IMpoIlecca TOpPEHHUs Kelie3a B KHUCJIOpoJe (BO3MOXKHO HCIOJIb30BAHUE
BHICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHUS KAYCCTBEHHBIX PEaKIMii Ha MOHBI: MarHHs, KaJIbIUs, alIOMUHUS, IMHKa, xkene3a (1) u xemnesa (111),
meau (I1), nabmioneHue M omucaHue MPOLECCOB OKpAIIMBAHMS IUIAMEHM HOHAMU HATPHUS, Kalus M KajbIUs (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEA0BaHNE aM(DOTEPHBIX CBOWCTB THAPOKCHIA ATFOMHHHMS M THIPOKCH/IA IMHKA, PEIICHNE SKCIIEPUMEHTAIBHBIX 33/1a4 TI0
Teme «BaxxHelImne MeTaliibl U UX COCIUHEHUS.

XuMHUSA U OKPYKAKOIIAs cpeaa

BemecTBa u MaTepuasnbl B TOBCEIHEBHOM KU3HU YelloBeKa. be3onacHoe HCMoap30BaHUE BEIIECTB M XUMUUYECKUX peakiuii B ObITy. [lepBas
MIOMOIIIb MPYU XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKPYKaroIel cpenbl (mpeiesibHas TOMycTUMasi KOHILEeHTpanus BemiectB, gaiee — [IJIK). Ponp xumum B
PEIICHUU YKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii 3xcnepumenm:

n3y4yeHue o0pasIoB MaTeprasoB (CTEKIIO, CIIaBbl METAJIJIOB, IOJMMEPHBIE MATEPUAIBI).

Meoswcnpeomemmnnie ceasu

Peanu3arust MeXIpeAMETHBIX CBSI3€H MPH M3YyYECHUH XUMHUH B 9 Kj1acce OCYIIECTBISIETCS uepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4HbIX TOHATHH, TaK ¥ MOHITHM, SBISIFOUIMXCS CUCTEMHBIMHM JIJISl OT/I€TBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOmre ecTeCTBEHHO-HAYYHBIC TOHATHS: HAY4HbIH (DakT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIHM3, CHHTE3, KIAacCHU(pUKALUs, MEePHOJUIHOCTD,
Ha0JII0IeHUE, YKCIIEPUMEHT, MOJIETUPOBAHHUE, U3MEPEHHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 2P EKT, TEXHOIOTHSI, MATEpHUAJIBI.

dusnka: Marepusi, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, U30TOIbI, PaTuOaKTUBHOCTb, MOJIEKYJa, DJIEKTPUUECKUM 3apsij,
MPOBOJAHUKY, TONYIPOBOJHUKH, IUINEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeJI0, O0BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras, pacTBOD,
pPacTBOPUMOCTb, KpHUCTAJUIMYECKasi PEmI€TKa, CIUIaBbl, (PM3HUECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, TIIAHETHI,
3BE361, CoHIIE.

buonorus: ¢orocunres, npixanue, ouocdepa, 3KocucTeMa, MUHEpAIbHbIE YAOOPEHUS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHThI, MUTATENbHbIE
BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATIBbI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIaeMbIe, TOTLITUBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA

Cormacao ®I'OC COO, ycraHaBIuMBarOTCSA TpeOOBaHUS K pPE3yJibTaTaM OCBOCHHS OOYYaIOIIMMHCS IMPOTPaMM CPEIHEro OOIIero
o0pa30BaHUs: INYHOCTHBIM, METAPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE PE3yNbTaThl OCBOCHMS IMPOrpaMMbl OCHOBHOT'O OOIIEro 0O0pa3oBaHMs JIOCTUIAIOTCA B XOA€ OOyYeHHUs XUMHUHM B €IUHCTBE
y4eOHOH M BOCIIMTATENILHOU ACATEIBHOCTH B COOTBETCTBUH C TPAJUIIMOHHBIMH POCCHICKHMMH COLMOKYIBTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMH, MPUHATBIMH B OOIIECTBE MpPaBUJIAMH M HOPMaMH TOBEACHUS W CHOCOOCTBYIOT IpOIECCaM CaMOIO3HAHUSA, CaMOPa3BUTHUSA U
COLMAJIN3ALUHU 00YJaIOLINXCS.

JIMuHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh O0YYarOIUXCsS PYKOBOJCTBOBATHCS CHCTEMON MO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAlMN U
pacUIMpEHKE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSIL:

LIEHHOCTHOT'O OTHOILEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIEAMIO, IOHUMAHUS 3HAYECHUs] XUMUYECKON
HAyK{ B KHM3HU COBPEMEHHOI0 00I1eCTBa, CIOCOOHOCTH BJaJeTh JOCTOBEpHON HH(POpMAaLIEll O epeIOBbIX TOCTUKEHUAX U OTKPBITUAX MUPOBOM
Y OTEYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPaA U OOIIECTBA;

2) rpasKAaHCKOT0 BOCTIMTAHMA:

MIPEACTABJICHUS O COLMAIBHBIX HOPMaxX M IPaBUIaX MEXKIMYHOCTHBIX OTHOLICHHUH B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B
OOIIIECTBEHHO MOJIE3HOHM, y4eOHO-MCCIe10BaTeIbCKONW, TBOPUECKON M IPYrUX BUAAX AEATENbHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM
JeSITEIbHOCTH TPU BBIIIOJIHEHUU Y4€OHBIX, IO3HABATENIbHBIX 3a7a4, BBHIOJHEHUN XMMHUYECKHUX SKCIIEPUMEHTOB, CO3JJaHUM yYEOHBIX MPOEKTOB,
CTpEMJIEHMsI K B3aMMOINOHHMAHHIO M B3aHMMOIIOMOUIM B TpOIlecce 3TOM y4yeOHOW AeATeIbHOCTH, FTOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJCHHE U
IIOCTYIIKU CBOMX TOBAPUIIEH C MO3ULUU HPABCTBEHHBIX U IIPABOBLIX HOPM C YUETOM OCO3HAHUS MTOCIIEICTBUN ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O TIO3HAHMSL

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE U XMMHUUYECKONW PEAKIMH, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
COCTaBJISIOUINE OCHOBY IS MIOHUMAaHMSI CYIIIHOCTH Hay4YHON KapTUHBI MHUPA, PECTaBIE€HNs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbI,
B3aUMOCBSA35IX YEIIOBEKA C IPUPOJHOMN CPEIOi, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIE MOTHBBI, HAIllpaBICHHbIE Ha IOJIyY€HHE HOBBIX 3HAHMHA IO XUMHH, HEOOXOAWMBIE U1 OOBSCHEHHS HAOIIOAaeMBIX
MIPOLIECCOB M SIBJICHUMN, MO3HABATEIbHON, MHPOPMAIIMOHHON M UYMTATENIbCKOM KYJNbTYPbl, B TOM YHCJI€ HAaBBIKOB CaMOCTOSITEIbHON pabOThI C
y4eOHBIMU T€KCTaMH, CIIPABOYHOM JIUTEPATYPOil, TOCTYIHBIMU TEXHUYECKUMU CPEICTBAMH UH(POPMAIIMOHHBIX TEXHOJIOTU;

UHTEpeC K OOyuYeHHIO U TO3HAaHHIO, JHOOO03HATENbHOCTh, TOTOBHOCTH M CHOCOOHOCTh K CaMOOOpa30BaHMIO, IPOEKTHOW U
HCCIIEI0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBHIOOpPY HAIlPaBICHHOCTH U YPOBHS OOYUEHHUS B JalbHEUIIIEM;



4) popMHUpPOBAHHUS KYJIbTYPbI 310POBbS:

OCO3HAaHWE IIEHHOCTH >XM3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KHU3HH, OCO3HAHHE
MOCTICICTBU M HENpPUATHE BPEIHBIX NPUBBIUCK (YIMOTPEOJICHHS AalIKOTOJIs, HAPKOTUKOB, KypeHHs), HEOOXOIMMOCTH COONIOICHUS MpPaBUII
0€301acHOCTH MPHU 0OpaIEHUN ¢ XMMHUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKH3HU;

5) Tpy10BOro BOCIIMTAHUS

MHTEPEC K MPAKTHUECKOMY M3yUYECHHUIO MPO(GECcCHii U Tpy/ia pa3IudHOr0 PoJa, YBaKEHHE K TPYAY U pe3ysibTaTaM TPYAOBOU AEATEIbHOCTH, B
TOM 4YHCJIC HaA OCHOBC HpI/IMeHeHI/ISI HpeILMeTHBIX 3HaHI/II71 110 XHMHH, OCOSHaHHbe/'I BLI60p HHI[PIBPIZ[y&JIbHOﬁ TpaeKTOpI/II/I HpO,[[OJDKeHI/ISI
oOpazoBaHHMs ¢ Y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHWMHH, OOIISCTBEHHBIX HWHTEPECOB U TOTPEOHOCTEH, YCIEIIHON
npodeccnoHaNbHOM NeATEIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHHH, TOTOBHOCTD aJalTUPOBATHCS B MPO(EeCcCCUOHAIBHON Cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS

AKOJIOTUYECKH 11eJ1ecCO00pa3HOe OTHOIICHUE K MPUPO/IC KaK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUs, TIOHUMAHUE IEHHOCTH
3I0pOBOTO U 0e30macHOro odpasa >KM3HHU, OTBETCTBEHHOE OTHOILIECHHE K COOCTBEHHOMY (PH3MYECKOMY U MCHUXMYECKOMY 30POBBIO, OCO3HAHUE
LIEHHOCTU COOIIOIEHUS TIPaBUIl OE30MaCHOTO MOBEICHHUs MPU PadOTe C BEIIECTBAMH, a TaKXKE B CUTYaAllUAX, YITPOXKAIOIIUX 3OPOBBIO U KU3HU
JTIOJICH;

CTIIOCOOHOCTH TMPHUMEHSTh 3HAHUS, MOJydaeMble NMPHU M3YYCHHHM XHWMHUH, JJIS PEIICHUS 3a]ad, CBSI3aHHBIX C OKPY)KAIOUIEH HPUPOIHON
CpeJIOii, I7IS TIOBBIIIEHUSI YPOBHS dKOJIOTUYECKOW KYIbTYpPhI, OCO3HAHUS TTI00ATBHOTO XapaKTepa dKOJOTHUECKUX MPOOIeM U MyTel UX pelieHus
MIOCPEJICTBOM METOJOB XUMHHU, 3KOJOTMYECKOTO MBIIUICHUS, YMEHHS PYKOBOJCTBOBATHCS MM B II03HABaTEIbHOM, KOMMYHUKAaTUBHOM H
COLIMAJIbHOM MPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe meranpeaMeTHBIX PE3YyJIbTAaTOB BBIIEISIOT 3HAUMMBblE i (OPMUPOBAHUS MHUPOBO33PEHUS OOIEHAy4YHbIE MOHSTHUS (3aKOH,
Teopus, MPUHIIUI, TUIOTe3a, (aKT, CUCTeMa, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE MCIOJb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX
mpeIMeTax M TMO3BOJISIIOT Ha OCHOBE 3HAHWH M3 JTHUX MpeaMeToB (HOpMHpOBATh MPEACTABIEHHWE O LEJIOCTHOM HAaydyHOH KapTHHE MUpa, U
yYHHUBEpcaJbHbIe yueOHbIe AeCTBUS (IT0O3HABATENbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHbIE), KOTOPbIE 00ecreunBaioT (POPMHUPOBAHHE TOTOBHOCTH
K CaMOCTOSITEIbHOMY TIJIAHUPOBAHHUIO U OCYIIIECTBICHUIO YUYEOHOU IEATETLHOCTH.

IHo3naBaTenbHBIE YHHBeEPCAJIbHbIE YUeOHbIe AeiCTBUS

ba3oBble Jornyeckne a1eMCTBUSA:

YMeHI/ISI HUCITIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'O MBIIIIICHUA HpI/I OCBOCHHNU 3HaHI/II\/'IZ paCKpBIBaTB CMBICJTI XUMHNYCCKUX HOHSITI/Iﬁ (BI)I)IeJ'ISITI) nux
xapaKTepHme HpI/I3HaKI/I, yCTaHaBJ'II/IBaTI) B3aMOCBS3b C prrI/IMI/I HOHSITI/ISIMI/I), HUCITIOJB30BATh MOHATHUA OJIA O6T)$ICHCHI/I${ OTACJIBbHBIX (baKTOB nu
SIBIICHUH, BBIOMPATh OCHOBAHUS M KPUTEPHUH Ui KIACCH(PUKAIMU XUMHUYECKUX BEUIECTB U XMUMHUYECKUX pPEaKIUd, YCTAaHABIUBATH MPHUUYUHHO-



CIICZICTBEHHBIE CBSI3U MEXAYy OOBEKTaMHU HM3Y4EHHUs, CTPOUTh JIOTUUECKUE PACCYXICHHs (MHAYKTHBHBIC, IEIyKTUBHBIE, 110 aHAJIOTHH), IEIaTh
BBIBOJIbI U 3aKJIFOUYEHUS;

YMEHHE IPUMEHATh B IPOLECCE II03HAHUSA NOHATHUA (IPEIMETHbIE U METANpPEIMETHBIE), CHUMBOJIMYECKUE (3HAKOBBIE) MOJENH,
UCIOJb3yeMble B XUMMH, NPEOOpPa30OBbIBATh LIUPOKO NPUMEHSEMble B XHMHUHU MOJENIbHbIE NPEACTABICHUS — XMMHUYECKUH 3HAK (CUMBOJ
3JIEMEHTa), XUMHUYecKas (QopMylia M ypaBHEHHE XMMMYECKOW peaklUM — MpU pelIeHUMH Y4eOHO-IIO3HABATENBHBIX 3a/lad, ¢ Y4E€TOM 3THX
MOJIETIbHBIX IIPEACTABICHUI BBIABIATH U XapaKTEpU30BATh CYIIECTBEHHbIE NPU3HAKM H3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB M
XUMHAYECKHX PEaKIMH, BBIBIATH OOIIMEe 3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIC CBS3M M TPOTUBOPEYMS B H3YyYaeMbIX NpoIeccax H
SBJICHUSX.

Ba3oBble ncciegoBarebcKue 1eHCTBUS!

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOIMPOCHl B KAa4eCTBE MHCTPYMEHTA INO3HAHUS, a TAKXKE B Ka4eCTBE OCHOBBI JJIsi (hOPMHPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTU BbICKA3bIBAEMBIX CYKJICHUN;

IpUOOpPETEHUE OMbITAa 0 IUIAHUPOBAHHUIO, OPraHU3allMd M MPOBEICHHIO YYECHMUYECKHX 3KCIIEPUMEHTOB, YMEHHE HAOJII0JaTh 3a XOI0M
polecca, caMOCTOSTEIbHO MPOTHO3UPOBATh €ro pe3yJsbTar, (OpMyIHMpoBaTh 0OOOLIEHHS M BBIBOABI 10 PE3yJbTaTaM IPOBEAEHHOIO OINbITA,
MCCIIEIOBAHMSI, COCTABIIATH OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BbIOMpaTh, aHAJIM3UPOBATh U HMHTEPIPETUPOBATh WH(GOPMAILMIO pa3IMYHBIX BUIOB M (OpPM NpeACTaBICHHUS, MOJIYyYaeMyI U3
pa3sHBIX HCTOYHMKOB (HAy4yHO-NOMYJISIpHAs JMTEpaTypa XUMHUECKOTO COJEpXKaHMs, CIpaBOYHBbIE MMOCOOMs, pecypchl MHTepHETa), KpUTHUUYECKH
OLIEHUBATh IPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE IPUMEHSATh PAa3IMYHbIE METOJbI U 3alPOCHI MIPHU MOUCKE U 0TOOpe MH(OPMALIMKU U COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX IS
BBITIOJTHEHUSI Y4€OHBIX W I03HABaTENbHBIX 3aJa4 OIpeNeEHHOro THUIA, NMPUOOPETeHHE ONbITa B 00JacTH HMCHOJIb30BaHUS WH(OpPMAalMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJIEHUE KYIbTYPOH aKTHBHOT'O MCIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPATh
ONTUMAaJIbHYIO0 (OpMY MpEACTaBICHUS WH(POPMAIMK U WUIIOCTPUPOBATH peIlaeMble 3a7aydl HECIOXKHBIMM CXeMaMH, TuarpaMMamu, JpyruMHU
dhopmamu rpadUKU ¥ UX KOMOUHAIIMSIMU;

yMEHHE UCMOJb30BaTh W AaHAIM3UpPOBaTh B IIpoliecce Y4eOHOW M HCCIIEOBATEIbCKOM JEesTeNbHOCTH HH(POPMAIMI O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEILCKOT0 X0341HCTBA U TPAHCIIOPTAa HAa COCTOSTHUE OKPY KAIOLIEN PUPOJIHON CPEBL.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBHUA:

YMEHHMs 33/1aBaTh BOIPOCH! (B X0/€ Auaiora u (WiH) AUCKYCCUH) MO CYIIECTBY O0OCYyKIaeMOl TeMbl, pOPMYIHUPOBATh CBOU MPENIOKEHUS
OTHOCHTEJIbHO BBITIOJIHEHUS TIPETIOKEHHOMN 3a/1auu;



YMEHUS MPEACTABIATh MOJYYCHHBIE PE3YJIBTATHI TO3HABATEIBHON ACSITEIBHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX; JIeJaTh MPE3ECHTALUIO
PE3yNIbTATOB BBIMOJIHEHUSI XUMUYECKOTO JKCIIEPUMEHTa (JIa0OpaTOPHOTO OMBITA, TAOOPATOPHON pabOTHI MO HMCCICIOBAHUIO CBOWCTB BEUIECTB,
y4e0HOTO0 MPOEKTA);
YMEHHS Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABATEIbHON M UCCIIEI0BATEILCKON AESITEIbHOCTH NPU PELICH U
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIAaCOBAHMSI MO3UIMI (00CYXKIeHUS, 0OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOPJAMHAIIMS COBMECTHBIX JCHCTBUMN, ONpEIeTICHUE KPUTEPHUEB IO OLEHKE KaueCTBa BHIMIOJHEHHON paOOThI U IPYTHE).
PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:
YMEHHE CaMOCTOSITENIbHO OINPEAENATh LEeIN ACSITeIbHOCTH, IJIAHHUPOBATh, OCYILIECTBIATh, KOHTPOJHUPOBATH M MIPU HEOOXOAUMOCTH
KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpaTh Haubosiee H>(PQPEeKTUBHBIE CHNOCOOBI pelieHus Y4eOHBIX M MO3HABaTENIbHBIX 3ajad,
CaMOCTOSATENIHO COCTABJIATh WM KOPPEKTUPOBATH MPEITIOKEHHBIA AJITOPUTM JCHCTBUNA TIPU BHITIOJIHEHUH 33IaHUM C YYETOM IMOTYUYEHUsT HOBBIX
3HaHUUA 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSIX, OLEHUBATh COOTBETCTBUE IOJYUYEHHOIO pe3yjbTaTa 3asBJICHHOW LI€JM, YMEHHE
HCII0JIb30BaTh U AHAJIU3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCJIOBUU 33/IaHUM.
HNPEIMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX pE3yNbTaTOB IO OCBOCHHUIO O0OSI3aTEIILHOTO COJCpXKAHUS, YCTAaHOBIECHHOTO JaHHOW (denepanpHOi paboueii
MIPOrPaMMO¥, BBIJCIISAIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIC 3HAHHS, YMEHHUS W CIOCOOBI JCHCTBHI, crienu(UYecKue s MPeIMeTHOM
obmactu «XuMUS», BUABI JEATEIBHOCTH MO TMOJYYSHHIO HOBOTO 3HAHUs, €r0 MHTEPIpEeTalui, IpeoOpa3oBaHUIO0 U MPUMEHEHUIO B PAa3IUYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.
K konmy oOyuenus B 8 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh COPMUPOBAHHOCTH y OOYUAOITUXCS
YMEHUU:
® PAaCKpbIBATH CMBICII OCHOBHBIX XUMUYECKUX MOHATUNA: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, POCTOE BEUIECTBO, CI0KHOE BEIIECTBO,
cMech (OJHOpOJIHAsl U HEOJHOPOIHAsI), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsl M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJIIpHAasi Macca, MaccoBas JOJS XMMHUYECKOTO JJIEMEHTa B COEIWHEHUU, MOJSPHBI O0BEM, OKCHUI, KUCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHUIIATETILHOCTh, CTEMEHb OKHUCICHHS, XMUMHUYECKas peaklus, KiacCHu(PHKAIUs peakluil: peaklud COEIWHEHHS, PEeaKIuu
pa3oKeHUs, peakluy 3aMelleHus, peakiiuu oOMeHa, 3K30- U HHAOTEPMUYECKUE peaklnuu, TErIoBoi 3ddexT peakuuu, sapo aroma,
AJIEKTPOHHBIN CION aToMa, aTOMHAasi OpOUTalb, paJlyC aTOMa, XUMUYECKasl CBSI3b, MOJISIpHAS U HEMOJSpHAsi KOBAJIEHTHAs CBS3b, HOHHAS
CBSI3b, NOH, KATHOH, aHUOH, PACTBOP, MacCOBAas JI0JIsI BEeIIEeCTBa (MPOIIEHTHAsI KOHIIEHTPAIlUs) B pacTBOPE;

® JUUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSATHH W TMPUMEHATh OTH TIOHSATHS TIPH ONHCAHUM BEUIECTB M HX
IIPEBPAILCHHU;

® JCIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JIJIs COCTaBIEHUS (DOPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKITU;



® OMpeneNniaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHHUSX, CTENCHb OKHUCICHUS 3JIEMEHTOB B OWHAPHBIX COCIMHEHUSX,
IIPUHAJICKHOCTh BEIIECTB K ONpPENeNEHHOMY KJIacCy COEIUHEHUH Mo (opMynaM, BUA XUMHUYECKOH CBsI3U (KOBAJEHTHAsl U MOHHAs) B
HEOPraHUYECKHUX COCIUHCHHUSX;

e packpsiBaTh cMbIci [lepuonnyeckoro 3akona JI. . MenaeneeBa: 1eMOHCTPUPOBATh IOHUMAHNE IEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XMMHMYECKHUX JIEMEHTOB OT MX IOJIOKEeHUs B llepmonnueckoil cucreMe, 3aKOHOB COXPAaHEHUSI MacChl BEIECTB, IIOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOIaJipo;

® OIUCHIBATh U XapaKTepH30BaTh TaOIMuHyt0 (opmy [lepuoanyeckoit cucreMbl XMMUYECKMX 3JIEMEHTOB: pa3ivyaTh MOHITUS «TJIaBHAs
noarpynmna (A-rpynma)» u «nobouynas noarpynna (b-rpymma)», Manbie W O0nbIINEe HEPUOIBI, COOTHOCHTH O0O3HAYEHUS, KOTOpbIC
umerorcs B Tabiuue «llepmonuueckas cucrema xumuueckux siemeHToB J[. M. MenpaeneeBa» ¢ UYMCIIOBBIMH XapaKTEpUCTHKaMU
CTPOEHHUSI aTOMOB XMMMYECKHX 3JEMEHTOB (COCTaB M 3apsAj] sA1pa, oOliee YMCIIO 3JIEKTPOHOB M PACHpPENIEeNeHUEe UX MO 3JIEKTPOHHBIM
CJIOSIM);

e KJjaccu(UUUPOBATh XMMUYECKHE HJIEMEHTBI, HEOPraHUUECKUE BEIECTBA, XMMUYECKHE PeaKkLUu (110 YUCIY U COCTaBy y4acTBYIOIIMX B
pEaKIuy BEIIECTB, 0 TEIUIOBOMY 3P (DeKTy);

® XapakTepu3oBaTh (ONHUCHIBATh) OOLIME XMMHUYECKHE CBOMCTBA BEILECTB PAa3JIMYHBIX KJIACCOB, MOATBEP)KAAs OMNMCAHUE MpPUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIMIA;

® IIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCMMOCTH OT MX Kaue€CTBEHHOIO COCTaBa, BO3MOYKHOCTH IPOTEKaHWS XHMHYECKHX
MIPEBPALICHUH B pa3JIMYHBIX YCIOBUSX;

® BBIYHCIATH OTHOCHUTEIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa Mo (opmyre
COEIMHEHMS], MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW peaKIuy;

® IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTENIBHON JEeATEJbHOCTH — aHajlu3 W CHHTE3, CpaBHEHHE, 00O0OIIeHHE, CHUCTEMATHU3alHIo,
KJIaCCU(UKALIMIO, BBISIBJICHHE INPUYMHHO--CICJACTBEHHBIX CBSI3€il — JUIs H3y4eHHMs] CBOWCTB BELIECTB M XHUMHUYECKUX peakiui,
€CTECTBEHHO-HAayUHbIE METO/IbI I03HAHUSI — HAOJII0ICHUEe, U3MEpPEHHE, MOIETUPOBaHNE, SKCIIEPUMEHT (peasibHbIN U MBICICHHBIN);

e cJenoBaTh IMpaBUJIaM IMOJIb30BAHUS XMMMYECKOM MOCcyAoid M JabopaTOpHbIM 00OpYAOBAaHHMEM, a TakXKe IMpaBuiIaM oOOpalleHus c
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMH IO BBITOJHEHHIO JJAOOPATOPHBIX XMMUYECKHX OMBITOB IO IMOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BeEIIEeCTB (BOJOPOAA U KHCIOpPOJA), MPUTOTOBJICHHUIO PACTBOPOB C OMpPENEIEHHONM MacCOBOHM J0Jed pacTBOPEHHOTO
BELIECTBA, MJIAHUPOBATh M MPOBOJUTH XMMHUYECKHE HKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIBIO
MHIMKATOPOB (JaKkMyc, (heHosdTanert, METUIOPAHXK U APYTHUE).

K xonny oOyuenus B 9 kiacce ImpeIMETHBIE pe3yabTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTPakaTh C(HOPMUPOBAHHOCTH y OOYHaIOLIUXCS

YMEHHH:



PacKpbIBaTh CMBIC] OCHOBHBIX XUMUYECKUX MOHATUI: XUMUYECKUIN JIEMEHT, aTOM, MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO,
CJI0KHOE BEIECTBO, BAJIECHTHOCTD, 3JIEKTPOOTPULATEIBLHOCTD, CTEIIEHb OKUCICHMSI, XUMUYECKasl PEaKLus, XMMUYECKas CBSI3b, TEIIIOBON
3G deKT peakuuu, MOJIb, MOJSAPHBIA O0BEM, PacTBOpP, IJIEKTPOJMTHI, HEIIEKTPOJIUTHI, JIEKTPOJIUTUYECKAs AMCCOLMALMS, PEaKLHUU
MOHHOTO OOMEHa, KaTaJlu3aTop, XUMHUECKOE paBHOBECHE, OOpaTUMbIE U HEOOpAaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKIyu, OKUCIUTENb, BOCCTAHOBUTEINb, OKHCICHUE U BOCCTAHOBIICHHE, aJNIOTPOIHUS, aM(pOTEpHOCTh, XUMUYECKasi CBSA3b (KOBaJICHTHAs,
WOHHAs, METa/NIM4ecKas), KpUCTAJUINYECKas peIIéTka, KOppo3us METAJUIOB, CILIaBbl, CKOPOCTb XMMHYECKOH peakIuH, MpeesIbHO
nonyctumas konueHTpanus [1JIK Bemectna;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX IOHATUM M INPUMEHATh OTH IIOHATHS IPH ONMCAHMM BEIIECTB U MX
MpEeBpaIlCHU;

HCIOJIb30BATh XUMUYECKYIO CHUMBOJIUKY JUIsSl COCTaBJIEHUS ()OPMYIT BELIECTB U YPAaBHEHUH XMMHUYECKUX PEeaKLUii;

OIIPEAEIATh BAJCHTHOCTb M CTENEHb OKUCJICHMS XHMHUYECKHX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, NPUHAMIEKHOCTH
BEIIECTB K ONpE/elNEHHOMY KJIacCy COEIUHEHUN 1o (opMmyiaM, BUJ XUMHUYECKOW CBsI3M (KOBAIEGHTHAs, MOHHAs, METaJUIMYEcKas) B
HEOPTaHMYECKUX COCAMHEHMSX, 3apsij HOHAa IO XUMHUYECKOW (opmylie, XapakTep cpelnbl B BOJHBIX PacTBOpax HEOPraHHMYECKHX
COEIMHEHMH, TUIl KPUCTAJUINYECKOM PeIIETKY KOHKPETHOTO BEILECTBA;

packpbiBaTh cmbica [lepuonnueckoro 3akona /[. . MenneneeBa u A€MOHCTPUPOBATh €0 NOHUMAaHUE: ONUCHIBATh U XapaKTepPU30BaTh
Tabnnunyto Qopmy Ileproguueckoil cUCTEMBl XMMHMUYECKHX 3JIEMEHTOB: pa3iuyarh MOHATHUS «TJaBHas noiarpynmna (A-rpynma)» u
«mo0ouHas noarpynna (b-rpynma)», Manbele U O0NbLIME MEPUObI, COOTHOCUTh 0003HAUYEHUs, KOTOPbIE MUMEIOTCS B MEPHOAMYECKON
TabuIle, C YUCIOBBIMU XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsiz Apa, 00IIee YUCIIO IIEKTPOHOB
U pacrpeiesieHue UX MO 3JIEKTPOHHBIM CII0SIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COECUHEHHM
B IIpeJieax MabIX IEPUOJIOB U IVIaBHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

KJIacCCU(UIUPOBATh XUMUYECKUE 3JIEMEHThI, HEOPraHUUECKHE BEIIECTBA, XUMHUYECKHE peakluu (M0 YUCIy U COCTaBY yYacTBYIOIIMX B
PEaKIMK BEIIECTB, 10 TEIIOBOMY 3((eKTy, 0 U3MEHEHHIO CTENeHEH OKUCIIEHUS XUMUYECKUX IEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHenUPUUEecKHe XUMHYECKHE CBOMCTBAa MPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEpKast
OINHMCaHNE IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

COCTABJISITh YPABHEHUS JJIEKTPOJIUTHYECKON IUCCOLUAIMN KUCIOT, IIEJ0YEH U COJIEH, NOJIHBIE U COKpAIlEHHbIE YPAaBHEHMS PEaKIMi
MOHHOTO OOMEHa, YpaBHEHUS pEaKIUil, MOITBEPXAAIOUINX CYIIECTBOBAHHE TI'€HETHYECKOM CBS3M MEXAY BEIIECTBAMU PAa3IMUHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil MOCPEICTBOM COCTABIECHUS JEKTPOHHOT0 OanaHca 3TUX peakLuii;
MIPOrHO3HPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTH TPOTEKaHHS XUMHYECKHX IpEBpaIleHUN B
Pa3IMYHBIX YCIOBUSIX;



BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYHO MacCChbl BCHICCTB, MACCOBYIO JOJIIO XUMHUUYCCKOI'O 3JICMCHTA II0 (1)0pMy.He
COCJIMHEHMSI, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOIUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKOW PEaKIIUH;

coONoIaTh TpaBWiIa MOJB30BAHMS XUMHUYECKOW TMOCYZAOH W Ja0OopaTOpHBIM OOOpYAOBAaHHEM, a TakKe MpaBuia OOpalieHus c
BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSMH IO BBINOJHEHHIO Ja0OPATOPHBIX XUMHYECKUX OIBITOB MO MOJYYCHUIO U COOMPAHHUIO
ra3000pa3HbIX BELIECTB (aMMHUaKa U YIIIEKUCIIOTO Ta3a);

HPOBOJUTH PEAKIIUH, IIOITBEPIKIAFONINE KAYECTBEHHBI COCTAB Pa3JIMYHbIX BEIECTB: PACIO3HABATH OINBITHBIM ITYTEM XJIOPUA-, OpOMUI-
, uomun-, kapobonar-, ¢ocdar-, cunmkar-, cynabdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHS W WOHBI H3YYCHHBIX METAJUIOB,
IIPUCYTCTBYIOIIYE B BOJAHBIX PaCTBOPAaX HEOPTAaHUYECKUX BELIECCTB;

NPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEIBHONW JCATCIbHOCTH — aHalM3 W CHUHTE3, CpPaBHEHHE, OOOOIICHHE, CHCTEeMAaTH3AlHIO,
BBISBJICHUC NPUYNHHO-CICACTBCHHBIX CBSI3EH — IJi1 U3Yy4CHUA CBOMCTB BCIICCTB W XHMMHUYCCKHUX pCaKIII/If/’I, C€CTCCTBCHHO-HAYYHBLIC
METO/IbI [T03HAHUS — HAONI0ICHHE, U3MEPEHHE, MOICTIMPOBAHUE, SKCIICPUMEHT (peabHbINA M MBICTICHHBI).



IMpuioxenue 1 k padoueii mporpamMmme

KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

8 KIIACC
KosauuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIe (LM POBbLIE)
KonTposabHubie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUSA
Xumusi — BakHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 2 bu6mmoteka [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso00.ru/7f41837c
YenoBeKa
19 BemecTBa 1 xuMu4deckue 15 bubnnoreka IIOK
' peakuuu https://m.eds00.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 5 bubmuoreka [JOK
' 00 oKcuIax https://m.eds00.ru/7f41837¢
99 Bonopoa.Ilonstue o kucnorax 8 1 bu6muoreka [JOK
' U COJISX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 bubmuoreka [JOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837c
OcCHOBHBIE KJTacChl
24 11 1 bubmmorexa [JOK

HCOPTaHUYCCKUX CO€IUHEHUI

Hroro no pazueny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.



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

Xumnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE Pe€aknuu

[lepuoauueckuii 3aK0H U
31 IIepnoanueckas cucrema 7 bubnmoreka [JOK
XUMHUYECKHX 31eMeHToB /. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMHYecKasi CBA3b. BuGmiorexa LIOK
32 ORHCIHTEILHO- 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIITUN
Hroro no paery 15 Mmoo nTI8STe
PesepBHOE Bpems 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro no pazmeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IMpuioxenue 1 k padoyeii mporpamMmme

KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

8 KJIACC
KoumnuecTBo yacos JJIeKTPOHHbIE HMata
Ne n/m Tema ypoka Kontpo IMpaktu  PyHKOHOHAJBLHA  HHMGPOBbLIE 1Al dakr
Bcero  JbHBIE yeckue sl T[PAMOTHOCTh o0pa3oBaTe/bHBI
padoThbI padoThbI e pecypchbl
[Ipenmer xumum. 3.09
Posb xuMuu B )XKU3HU
bubmuorexa [JOK
yenoBeka. Tena u
semecta, PHK 1 https://m.edsoo.ru/f
f0d210c
Poab xumnu B
JKH3HM YeJI0BeKaA.
TonsITHE 0 METORAX bubmuorexa [IOK | 5.09
HOSHANA B XM 1 https://m.edsoo.ru/f
fod227e
[IpakTryeckast 10.09
pabota Ne 1
«IIpaBumna paboThI B
nabopaTopuu U
npuémbl 00paleHus ¢ bubnnorexa [JOK
71a00paTOPHBIM 1 1 https://m.edsoo.ru/f
000py/I0BaHUEMY f0d23dc
PHK Texnuka
0e30macHOCTH

MOBEICHNA B
Ka0uHeTre XUMHH.



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
https://m.edsoo.ru/ff0d23dc

YucTele BEllecTBa U
cmecH. Crioco0bl
paszesieHus: CMecei.

— CIIOCOOHOCTH
MPUMEHSTH 3HAHUS,
MOJIyYCHHBIC TTPH
W3YYCHUU XUMHH

bubmuoreka [JOK
https://m.edsoo.ru/f

12.09

Craprosas JUTS pEIICHUS fOd26ca
AHATHOCTHYECKAS 3aau,
padora
[TpaxTrueckas 17.09
pabota Ne 2 bubnunoreka [JOK
5) «Pa3nenenue cmeceit https://m.edsoo.ru/f
(Ha mpUMepe OYUCTKHU f0d28c8
MTOBApPEHHOM COJIN)»
npeaiaraTh Win 19.09
OLICHUBATh bubmuorexa [JOK
6 ATOMBI 1 MOJIEKYJTBI croco0 Hay4HOTO https://m.edsoo.ru/f
HCCIIEIOBAHUS f0d2a6c¢
JTAHHOTO BOTIpOCa
XumMuueckue 24.09
AJIEMEHTHI. 3HAKH bubmuoreka [JOK
7 (cMMBOJIBI) https://m.edsoo.ru/f
XAMHYECKHUX f0d2be8
3JIEMEHTOB
TDOCTEIC 1 CILOKHBLE bubnmoreka [JOK = 26.09
8 P https://m.edsoo.ru/f
BEIIleCTBa fod2a6c
ATtomHO- Bbu6nuoreka [JOK =~ 1.10
9 MOJIEKYJISIPHOE https://m.edsoo.ru/f
y4eHHe f0d2d50
10 3aK0H TOCTOSIHCTBA bu6mmoreka [IOK =~ 3.10

cocCTaBa BCUICCTB.

https://m.edsoo.ru/f



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

XumMuueckas f0d2eae
dbopmyia.
BaneHTHOCTE aTOMOB
XUMHUYECKUX
3JIEMEHTOB
JienaTh 1 HayqHo 8.10
OTtHOCUTENBHAS 000CHOBBIBATH
bubmuoreka [JOK
aTOMHas Macca. IIPOTHO3BI O
1 OTtHOCUTENBHAS [IPOTEKAHUU https://m.edsoo.ru/f
p f0d323c
MOJICKYJIsIpHAst Macca mporecca Hin
SIBIICHUS
MaccoBas nousg 10.10
bubmuoreka [JOK
XUMHUYECKOTO
12 S eMeHTA B https://m.edsoo.ru/f
f0d350c
COeIMHEHU U —
KomnnuecTsBo Bbu6nuoreka [JOK ~ 15.10
13 BemecTsa. MoJb. https://m.edsoo.ru/f
Monsipaas macca f0d5230
Ddusnueckue u 17.10
XUMHUYECKHE
SIBIICHUA.
XuMHUYUECKas peaKIus
AKTyaJIbHAA bubnnoreka [JOK
14 TeMaTHKa JJIs https://m.edsoo.ru/f

permoHa
TroMeHCKU#
XHUMHUKO-
hapmaneBTHUYeCKMid
3aBoj (TXP3)

fOd37fa



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

[Ipusnaku u ycnoBus

bu6mmoreka [JOK

22.10

15 MIPOTEKAHUS https://m.edsoo.ru/f
XUMHYECKHX peaKLuii f0d3a16
AHanu3upoBars, 24.10
3aKOH COXpaHEHHUs UHTEPIPETUPOBAT
MAaccChl BEIICCTB. b JJAaHHBIE U Enbmaorexa IOK
16 S enats https://m.edsoo.ru/f
f0d3b88
ypaBHCHHS COOTBETCTBYIOIIN
€ BBIBOJIBL.
Brrancaenus 5.11
KOJIMYESCTBA, MACChI bu6mmoreka [JOK
17 BEILIECTBA 110 https://m.edsoo.ru/f
YpaBHEHUSIM f0d5708
XUMHYECKHUX PEeaKIIHii
Knaccudukarus 7.11
XUMHYECKHUX PEaKIUi bubnuoreka [IOK
18 (coenuHeHuUs, https://m.edsoo.ru/f
Pa3JIOKEHU, f0d3f34
3aMeleHus, oOMeHa)
Haxonute HyXHbIE 12.11
JIAHHBIC B TEKCTE
M."B. J:[OMOHOCOB — gi;g}i:::j;ecﬁ
zzzi?foneﬂmi ZEEESI;HOIZ bubGnuoreka IIOK
19 O0600wmenne u 06eCHe:{eHI/IeM ee https://m.edsoo.ru/t
f0d40c4
CHUCTEMaTU3aIUs COXPaHHOCTH,
3HAHUU OCO3HAaHUA
r100aJIbHBIX
9KOJIOTUYECKHUX

po0JieM U IyTen



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

20

21

KontponpsHas padora
Nel o Teme
«BemiecTBa u
XUMHUYECKHE
PEeaKIIHM

Bo3nyx — cMech
razoB. CocraB
Bo3ayxa. Kucnopon
— JJIEMEHT U
MIPOCTOE BEIECTBO.
O3z0n. PHK
3arpsi3HEHHOCTh
Bo3ayxa. O30HOBBbIE
AbIPHI.

WX PEIICHUS

MOCPEACTBOM

METOI0B
XHMUH.

bubmuoreka [JOK
https://m.edsoo.ru/f
f0d4290

bubmuoreka [JOK
https://m.edsoo.ru/f
f0d448e

14.11

19.11

22

duznyeckue u
XUMHNYCCKUEC
CBOICTBa KUCJIOPOJa
(peakiuu OKUCIICHUS,
ropenue). [lonsarue
00 okcugax. PHK
IKOJIOrH4ecKHi
cJie]] «<Ha Boje, B
Bo3ayxe». Crnocoobl
COKpalleHHs
IKOJOTHYECKHX
cJIe/10B.

JIeNIaTh U HAyIHO
000CHOBBIBATH
MIPOTHO3BI O
MPOTEKAHUU
mpolecca uiu
SIBJICHUA

bubnmoreka [JOK
https://m.edsoo.ru/f
f0d4614

21.11



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

Crioco0bI moryueHust
KHCJIOpO/ia B
1a00paTOPUH U

bubmuoreka [JOK

26.11

23 DOMEILTCHHOCTI https://m.edsoo.ru/f
P ' f0d497a
[Ipumenenue
KHCIIOpOJia
Tennooii 3pdexr 28.11
ii) ¢ AHanu3upoBaTh,
XUMHUYECKON
WHTEPIPETHUPOBAT
peaKIuu, MOHITHE O bubmuoreka [JOK
b JTAHHBIC U
24 TEPMOXHUMHYECKOM https://m.edsoo.ru/f
JienaTh
YpaBHEHUH, IK30- U f0d4790
COOTBETCTBYIOIIU
HIOTEPMUYECKUX
€ BBIBOJIBI.
peaKIusIX
Tomnugo (HedTs, 3.12
yroJib U METaH). bu6mmorexa [IOK
25 3arpsi3HEeHUE https://m.edsoo.ru/f
BO3]1yXa, CITIOCOOBI fOd4c4a
€r0 TPeOTBPAIICHHUS
[TpakTrueckas 5.12
pabota Ne 3 o Teme
bubmuoreka [JOK
«ITonyuenue u
26 coBMbAIIC https://m.edsoo.ru/f
P fOd4ae2
KHCIIOpPOJIa, U3yUeHUE
€ro CBOMCTBY»
Bonopon — snement 10.12
U TIPOCTOE BEIIECTBO. bubnuorexa [IOK
27 Haxoxnenue B https://m.edsoo.ru/f

npupozae. PHK pH
KOKHU YeJIOBeKa.

f0d4dd0



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

IiHHHHHeINHCHaMLI

Ha BbHIOOP.
AHanM3upoBaTh, 12.12
duznveckue u
UHTEPIPETHPOBAT
XUMHYECKUE bubmuoreka [JOK
. b JAHHBIC U
28 CBOMCTBa BOJOPO/A. - https://m.edsoo.ru/f
[Ipumenenue A f0d4ddo
COOTBETCTBYIOIIN
BOJIOpOJa
€ BBIBOJIBI.
bubmuorexa [IOK | 17.12
[ToHsiTHE O KUCIOTaX
29 https://m.edsoo.ru/f
1 eomx f0d50d2
CrniocoOblI nony4eHus Bu6muoreka [IIOK =~ 19.12
30 BOJIOPOJIa B https://m.edsoo.ru/f
nabopaTopuu f0d4ddo
[IpakTuueckas 24.12
pabota Ne 4 o Teme
onyucnne u bu6mmorexa [IOK
31 5 https://m.edsoo.ru/f
coOupaHue BOJIOPOIa, f0d4f42
U3YYCHUE €TO
CBOMCTB»
Haxoguts u 26.12
U3BJIEKATH OJIHY
WJIH HECKOJIBKO
MounsipHblii 00bEM CMHHII bubnuorexa [IOK
32 ra3oB. 3aKOH nH(pOpMaInHy, https://m.edsoo.ru/f
Asoranpo PacHOI0KEHHBIX f0d542e
B OJTHOM
¢dparmente

TCKCTA.



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

Brruncnenus o0béMa, 14.01
KOJINYECTBA BEILIECTBA
rasa 1o ero bubmuoreka [JOK
33 HU3BECTHOMY https://m.edsoo.ru/f
KOJINYECTBY f0d55a0
BCIIIECTBA WU
00bEMY
Brruncnenus 16.01
00BEMOB Ta30B 110
bubmuoreka [JOK
34 g?ﬁ:}iﬁiﬁjﬁ:w https://m.edsoo.ru/f
f0d5708
00BEMHEBIX
OTHOIIICHUM Ta30B
dusnyeckue u 21.01
XUMUYECKHE
CBOMCTBA BOJIBI.
AKTyaJIbHasA
TemaTHKA st bu6mmoreka [JOK
35 permona https://m.edsoo.ru/f
f0d587a
BupryaabHas
IKCKYPCHSA HA
OYHCTHBIE T.
TroMeHu
CocTaB OCHOBaHUIA. Bu6muoreka [[OK =~ 23.01
36 [Tonstre 00 https://m.edsoo.ru/f
WHJIUKAaTOpax f0d59e2
Bopa xak npeaiaraTh Win Bu6mmoreka [JOK ~ 28.01
37 pacTBOPUTEIb. OLICHUBATh https://m.edsoo.ru/f

Hacreiiennsie u

croco0 Hay4YHOTO

f0d5b40



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

HEHACHIIIICHHbIC
pacTtBopbl. MaccoBas
JIOJIsl BEIIECTBA B

HUCCICI0BaHUA
JaHHOTI'O BOIIpOCa

pacTBope
[IpakTuyeckas 30.01
pabora Ne 5 o Teme
«[Ipuroropienue
bubmuoreka [JOK
pPacTBOPOB ¢
38 . https://m.edsoo.ru/f
onpeaeaEHHOM f0d5eha
MAacCOBOH I0JIeH
pacTBOPEHHOTO
BEIIICCTBAY
KoHTposbHas pabota 4.02
No2 110 TeMe bubmuoreka [JOK
39 «I_<n I https://m.edsoo.ru/f
CHOpOLL: f0d6342
Bonopoa. Bona»
OKCHJIBI: COCTaB, Bbu6mmoreka [IOK =~ 6.02
40 KJaccupukanus, https://m.edsoo.ru/f
HOMEHKJIaTypa f0d664e
[Tonyuenue n PUMEHSITh 11.02
XUMHUYECKHE COOTBETCTBYIOIIN
. o bubmuorexa [JOK
CBOICTBA KUCIIOTHBIX, € €CTeCTBEHHO-
41 HOBHELX 1 HAVUHELS SHAHIS https://m.edsoo.ru/f
OcHo YHHBIC 3 f0d664e
amM(OTEPHBIX U1 OOBSICHEHUS
OKCHJIOB SIBIICHUSL.
OcHOBaHUS: COCTaB, 13.02
T bu6mmorexa [IOK
42 : https://m.edsoo.ru/f

HoMmeHKkiarypa. PHK
IIpaBuia

f0d67ca



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

MOJb30BAHUSA
OLITOBOM XMMHUeEH

[Mony4enue u Bubmioreka [IOK =~ 18.02
43 XUMUYECKHE https://m.edsoo.ru/f
CBOMCTBa OCHOBaHUU fOd67ca
Haxonute u 20.02
U3BJIEKATH OJIHY
WJIH HECKOJIBKO
Kucnorsi: cocras, €JIMHUII bubnuoreka [IOK
44 KJIacCU(pUKAIS, uH(pOopMaIuy, https://m.edsoo.ru/f
HOMEHKJIaTypa PACIIOJIOKEHHBIX fodfee2
B OJTHOM
dbparmenTe
TeKcTa.
[Tonyuenue u 25.02
XUMHUYECKHEC
CBOICTBa KUCIIOT.
AKTyalIbHasi bubnnorexa [JOK
45 TeMaTHKa IJIs https://m.edsoo.ru/f
peruona fOdfee2
TroMeHCKU#
AKKYMYJISTOPHbIH
3aBoa (TA3)
Conu (cpenuue): 27.02
HOMEHKJIaTypa, bubmuorexa [JOK
46 CIIOCOOBI TIOTyYeHHUS, https://m.edso00.ru/0
XUMHYCCKHEC 0ad9474
CBOICTBA
47 [IpakTuueckas JienaTh 1 HayqHO bubmuorexa [IOK | 4.03



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

pabota Ne 6. 000CHOBBIBATh https://m.edso0.ru/0
Penrenne IPOTHO3BI O 0ad9b7c
9KCIIEPUMEHTAIbHBIX MIPOTEKAHUN
3a/1a4 10 TEMeE mporecca Win
«OCHOBHBIE KJIaCChI SIBJICHUSI
HEOPTaHUYECKUX
COCIUHCHUID
I'eHeTHueckas CBSI3b 6.03
bubmuoreka [{JOK
MEXy KjaccaMu
48 oD AHICCKIX https://m.eds00.ru/0
p : 0ad9as0
COCAUHEHMI
O6ob6menue u Bbu6nuorexa [JOK  11.03
49 CHCTEMAaTHU3aIlH https://m.edsoo.ru/0
3HAHUM 0ad9ch2
KonTponpsHas padora 13.03
Ne3 o Teme bu6mmoreka [JOK
50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/0
HEOPTaHUYECKUX Oad9ela
coequHeHui"
[lepBbIe MOMBITKH 18.03
KJaccuukanmum
but6mmoreka [IOK
XUMHUYECKHX
51 . https://m.edso00.ru/0
’ Oad9ffa
0 Tpynmax CXOTHBIX
3JICMEHTOB
[Mepnonnuecknii 20.03
but6mmoreka [IOK
3aKOH U
52 https://m.edso00.ru/0
IIepuognueckas

CUCTEMAa XUMHYCCKHUX

Oadab2c



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

anemenTtoB [l. U.

Meunpeneena
TTepHOLL, IpyIIEL, bubnmoreka [JOK = 1.04
53 N — https://m.edso0.ru/0
Oada52c
Haxonute u 3.04
U3BJIEKATH OJIHY
WJIH HECKOJIBKO
CtpoeHue aTOMOB. CAMHHII bubnuoreka [IOK
54 CocTaB aTOMHBIX uH(pOopMaIuy, https://m.edso0.ru/0
siep. M3oTorsr PacCIOIOKEHHBIX Oada342
B OJTHOM
dbparmeHTe
TEKCTa.
Crpoenue 8.04
DIIEKTPOHHBIX
000J109€K aTOMOB bu6mmorekxa [IOK
55 2JIEMEHTOB https://m.edso00.ru/0
Ilepuoanueckoit Oada6bc
cuctemsl /1. W.
MenneneeBa
XapakTepucTuka 10.04
XUMHYECKOTO
3JIEMEHTA IO €TO bu6mmorexa [IOK
56 TIOJIOKEHUIO B https://m.edsoo.ru/0
ITepuoanueckoit Oada824
cucreme /I. W.
Meunpgeneena
57 3HaueHue bubmuorexka [JOK  15.04



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

[Iepuoanueckoro
3aKOHA JIJIs1 Pa3BUTHS
HAyKH{ W TIPaKTUKH. [].
H. Meunenees —
Y4EHBIH, egaror u

https://m.edsoo0.ru/0
Oada96e

rpaKTaHUH
MIPUMEHSTH 17.04
DIEKTPOOTPUILIATEIHH COOTBETCTBYIOIIU
pootp Yo bubmuoreka [JOK
OCTh aTOMOB € €CTECTBEHHO-
o8 XAMHUYECKHUX Hay4yHbIE 3HAHUS https://m.eds00.ru/0
i Oadaab8
DJIEMEHTOB JUISL OOBSICHEHUS
SIBIICHUS.
Honnasg xuMu4aeckas Bt oK 22.04
cBsa36. PHK Uonbl ubmorexa I
59 6 https://m.eds00.ru/0
HATPHS HA CIy:KOe 0adac3d
310POBbBSI YeJIOBEKA.
KoBanenrtnas Bu6nuorexa [IIOK =~ 24.04
60 NOJIIpHAst https://m.edsoo.ru/0
XUMHYECKas CBA3b Oadaab8
KoBanenTnas Bubnuoreka HOK 29.04
61 HETIOJISIpHAsT https://m.edso0.ru/0
XUMHUUECKas CBSI3b Oadaab9
OIMCHIBATh U 1.05
OLIEHUBAThb
CHOCOOBI, bubmuoreka [JOK
62 CrerneHb OKUCIICHUS KOTOpBIC https://m.edso00.ru/0
HCIIOJIB3YIOT Oadae28

yuéHbIe, YTOOBI
o0ecreynTh



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

HanEXKHOCTD

JAHHBIX U
JIOCTOBEPHOCTh
00BICHEHH.
OKHUCITUTENBHO- Buoauorekxa LHOK 6.05
63 BOCCTaHOBUTEJIbHbBIE https://m.edso0.ru/0
peakiuu 0adb076
bubmuorexa [IOK | 8.05
OKucIuTeIM "
64 https://m.edsoo.ru/0
BOCCTAHOBUTEIIN 0adb076
KoHTposbHas pabota 13.05
bubmuoreka [JOK
Ned 1o Teme
65 «C https://m.edso0.ru/0
TPOCHHE aTOMA. 0adb486
XuMu4decKas CBSI3b»
Haxomguts u 15.05
U3BIIEKATH OJIHY
. WJIA HECKOJIBKO
PesepBHBIi ypOK.
€JIMHUII bu6mmoreka [JOK
0O00011eHue u
66 uHpopmanuu, https://m.edso00.ru/0
CHCTeMaTH3aIHS
. PaCTIONIOKEHHBIX 0adb33c
3HAHUH
B OJTHOM
(dparmenre
TEKCTA.
PesepBHBIi ypoK. 20.05
bubmuoreka [JOK
0O00011eHne n
67 https://m.edso0.ru/0
CI/ICTel\faTI/ISaHI/Iﬂ 0ad9ch?
3HAHUH
68 Pe3epBHBIil ypok. bubaunoreka IIOK =~ 22.05

0O000menue n

https://m.edsoo.ru/f



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

cucréMaTru3sanusa

3HAHUI

f0d61c6

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

68



https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE Hara
Ne KonTpoJn DOYyHKIUOHAIbHAS undposbie IJ1aH aKT
Tema ypoka ouTp y bp ¢
n/n Bcero IPaMOTHOCTH o0pa3oBaTte/ibHbIE
pecypcsl
[epuonnyecknii 3.09
3aKOH.
Tepuoueckas bubnnoreka IIOK
1 1 https://m.eds00.ru/00
CUCTEMA XUMUYECKUX
adb59%
anemenToB . U.
Menneneesa
3aKOHOMEPHOCTH B MPUMEHSITh 5.09
W3MEHEHUU CBOWCTB COOTBETCTBYIOIIIME bu6mmoteka [IOK
2 XUMHUYECKUX 1 €CTECTBEHHO-HAyUHbIE https://m.edso0.ru/00
AIIEMEHTOB TIEPBBIX 3HAHUS IS adb6b6
TpEX MEPUOIOB 00BsICHEHUS SIBJICHHUSI.
Knaccudukanus u 10.09
HOMGHKITATYpa but6mmoreka [IOK
3 oD AHIeCKIX 1 https://m.eds00.ru/00
cop ec adb7e2
BEILIECTB
Haxoaute u n3Biekars 12.09
Bunn xumnueckoit OJIHY WJIA HECKOJIBKO
CBS3U U TUIIBI eIUHULl HH(POPMAIIUN bubmorexa HOK
4 1 ’ https://m.eds00.ru/00

KPUCTAJIINYECKUX
pemeTox

pAacIioIOKEHHBIX B
OJTHOM (hparMeHTe
TEKCTAa.

adbacb



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

KonTposabHas
padora Nel no reme
«IToBTOpEHUE U
yriyOJIeHHE 3HAaHUT
OCHOBHBIX Pa3J/IeJioB
Kypca 8 kiacca»
Knaccudukanms
XUMHYECKHUX PEaKIIHii
0 Pa3IUYHBIM

MpU3HAKaM

ITonstue o CKOpPOCTH

XHUMHYECKOU pCaKknuu.

ITonstue o
TOMOT€HHBIX U
reTEPOTreHHBIX
peaxkmusx

ITonstue o
XUMHUYECKOM
paBHOBECHH.
@DaKTOpbI, BIUSIOLINE
Ha CKOPOCTh
XUMHYECKON peaKiuu
M TIOJIOKEHHE
XUMHUYECKOTO
paBHOBECHS

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

bu6mmoteka [IOK
https://m.edsoo.ru/00
adbe9a

bu6nuoreka [IOK
https://m.edso0.ru/00
adc28c

17.09

19.09

24.09

26.09

OKHUCIIUTENLHO-
BOCCTAaHOBUTEIILHEIE

Bbubnuoteka LIOK
https://m.edsoo.ru/00

1.10



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

peakuuu adcade
Teopus JenaTh U Hay9HO 3.10
DIIEKTPOIUTUYECKOM 000CHOBBIBAThH bubnuoreka LIOK
10 JUCCOIUAIUH. MIPOTHO3HI O https://m.eds00.ru/00
CuitbHBIC U cllabbie POTEKAHHUH TIpoIecca adcd68
AJIEKTPOJIUTHI WM SIBJICHUS
bubnuorexa [JOK 8.10
HoHHbIe ypaBHEHUS
11 AL https://m.edso0.ru/00
peaKu add448
XUMUYECKUe 10.10
. PUMEHSITh
CBOMCTBA KHCIIOT U
. COOTBETCTBYIOLINE bubmuorexa [JOK
OCHOBaHHI B CBETE
12 . €CTECTBEHHO-HAyUYHbIE https://m.eds00.ru/00
Ipe/icTaBIeHHI 00
o 3HAHUSA I add5d8
ANMEKTPOIATHICCKOM
00BSICHEHUS SIBJICHHUS.
JIUCCOITHAIIAN
XuMHYECKHUe 15.10
CBOMCTBA coJiel B
CBETE MPEICTaBICHUI bubmorexa [JOK
13 o6 https://m.eds00.ru/00
. add8b?2
ANMEKTPOIATHICCKOM
JUCCOIHAIITT
TToHsTHE 0 THAPOIH3E bubmmorexa [JOK 17.10
14 e P https://m.edso00.ru/00
core add9d4
O60061menue 1 Bu6mmorexa LIOK 22.10
15 cUCTEMAaTHU3aIUS https://m.edso0.ru/00
3HAHUH addd12



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

IIpakTH4eckas 24.10
padora Ne 1.
Pemenne bu6nuoreka [IOK
16 AKCIIEPUMEHTAIIbHBIX https://m.edso0.ru/00
3a7a4 110 TEME « addbfa
DNeKTpoNIUTHYECKast
JUCCOTTHAITUS
KonrpoJsbHas 5.11
pabora Ne2 o Teme
«DJIEKTpOIUTHYECKAs bubmmorexa HOK
17 F—— https://m.edsoo.ru/00
addec0
XUMHUYECKUE PEAKIUN
B pacTBOpax»
Obmas Haxonutek 1 u3Biexkathb 7.11
XapaKTEePUCTHKA OJIHY WJIM HECKOJIBKO
TaJIOT€HOB. eANHMI UH(pOopMaLnH, bubmorexa [JOK
18 https://m.edso00.ru/00
XuMU9ecKue PacIoJIOKEHHBIX B addfe?
CBOMCTBA Ha IpUMEPE OJIHOM (pparMeHTe o
XJIopa TEKCTa.
X0pOBOAOPOI. 12.11
ComnsHast KHCI0Ta, bubmuorexa [JOK
19 XUMUYECKHE https://m.eds00.ru/00
CBOMCTBA, OJIy4ECHHE, adel04
MIPUMEHEHUE
HpaKTH‘IECKaﬂ Bubnuoteka LHOK 14.11
20 padota Ne 2 o Teme https://m.edsoo.ru/00
«ITomydenne constHOM ade348



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

KHUCJIOTBI, U3yueHHUe e&
CBOICTBY

Brraucnenus 1o 19.11
YpaBHCHUSM
. bu6nmoreka [IOK
XUMHUYECKHUX PEaAKIIHA,
21 eI O 13 https://m.edso0.ru/00
A ade488
pearcHTOB JIaH B
n30bITKE
OOmas 21.11
bubnuorexa [JOK
XapaKTePUCTHKA
22 https://m.edso0.ru/00
ai1eMeHTOB VIA-
ade64a
TpYMIIBI
ATNIOTpOIHBIE 26.11
MOTH(DHUKAITIH CEPBI. MPUMCHSITH
Haxoxnenue CephI U COOTBETCTBYIOIIHE Bubnuoteka ]_[OK
23 €€ COeIMHEHUH B €CTECTBEHHO-HAyUHbIE https://m.edso0.ru/00
opuponae. 3HAHUS IS ade64a
Xumuueckue OOBSICHEHHS SIBIIEHUSL.
CBOMCTBA CEpBI
CepoBozopon, 28.11
or poeHHe P bu6mmoreka [IOK
24 b p ’ https://m.edso0.ru/00
A3UYECKUE U ) 26802
XUMHAYECKHE CBOMCTBA
Oxcupl cepol. CepHas 3.12
bu6nuorexa LIOK
KHCIT0Ta, (U3NYECKue
25 https://m.edso0.ru/00

N XUMHWYCCKUC
CBOMCTBA,

adea28



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

IIPUMEHECHUEC

26

27

28

29

XUMHUYECKUE PEAKIUH,
JICXKaIlue B OCHOBE
MIPOMBILIIICHHOTO
croco0a Moyry4eHust
CEpPHOM KHUCIIOTHI.
XHUMHYECKOE
3arpsi3HEHUE
OKpY’Karolllen cpebl
COCJIMHEHUSIMU CEPBI
Brruucnenue
MacCOBOM JOJIH
BBIX0/1a TPOIYKTa
peakiuumn

O61mmas
XapaKTEepPUCTHKA
s1aeMeHTOB VA-
rpynmnsl. A3oT,
pacnpocTpaHeHuE B
npupoje, puznyeckue
A XUMHYECKHUE
CBOICTBa

AMMHax, ero
¢busnyeckue u
XUMHAYECKHE
CBOWCTBA, OJIyYECHHE
U IPUMEHEHUe

dbopMynupoBaTh Ha
OCHOBE IIOJIy4€HHOH U3
TeKCcTa UH(pOpMAIIH
COOCTBEHHYIO
TUIIOTERY,
IPOTHO3UPOBATH
COOBITHS, TEUCHHE
nporecca, pe3yinbTaThl
IKCIIEPUMEHTA

JeNaTh U HAYYHO
000CHOBBIBATH
MIPOTHO3BI O
POTEKaHHUH TIpoIiecca
WU SIBJICHUS

bubmuorexa [JOK
https://m.edso0.ru/00
adec8a

bubnnoreka IIOK
https://m.edsoo.ru/00
adec8a

bubmmoreka [IOK
https://m.edsoo.ru/00
adeea6

but6mmoreka [IOK
https://m.edso0.ru/00
adf004

5.12

10.12

12.12

17.12



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

IIpakTH4eckas 19.12
pabora Ne 3 o Teme bubnmoreka [JOK
30 «[Tonyuenue https://m.edso0.ru/00
aMMUaKa, U3y4eHHE adf180
€ro CBOMCTB)»
A30THas KMCIIOTa, €& Bbubnuoreka LIOK 24.12
31 (dbuznveckue u https://m.edso0.ru/00
XUMHUYECKHE CBOICTBA adf306
Ucnons3zoBanue 26.12
HUTPATOB U COJIEH
aMMOHHS B KauecTBe
MHUHEPaIbHBIX bubnmnoreka HOK
32 y1oOpeHui. https://m.eds00.ru/00
XuMHuuecKoe adf518
3arpsi3HEHUE
OKpY>Karolleu cpeibl
COCTMHEHUSIMH a30Ta
dochop. Oxeun 14.01
bocepopa (V) i bubmuorexa [JOK
dbochopnas xkucnora,
33 F— https://m.edso00.ru/00
adf68a
XUMHUYCCKHE
CBOMCTBA, OJIyYCHHUE
Ucnons3zoBanue 16.01
bu6nuoreka [IOK
¢docdaroB B kauecTBe
34 MUHEPATBHBIX https://m.edsoo.ru/00
adfc20

ya0OpeHUiA.



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

3arpsi3HeHUe
MIPUPOJIHON Cpeibl

dhocharamu
VYrnepon, 21.01
pacnpocTpaHeHue B
npupoje, Gu3HIecKue
1 XUMHUYECKHUE bubnnoreka IIOK
35 CBOMCTBA. https://m.edso0.ru/00
AKTyaJibHasi adfd9c
TeMAaTHKA JJIs
pernona OOO
«CUBYP Tob60abck»
OpPMYJIHPOBATh HA 23.01
Oxcunsl yriaepona, ux opmyzp .
OCHOBE TIOJTyYEHHOH U3
¢busnyeckue u
TeKkcTa uHpopMaluu
XUMHYECKUE
5 COOCTBEHHYIO bu6nuoreka [IOK
CBOMCTBA.
36 TUTIOTE3Y, https://m.edso0.ru/00
OKOJIOTUYECKHE
MIPOTHO3UPOBATH adfebe
po0JIeMbl, CBSI3aHHBIC
COOBITHS, TCUCHHUE
C OKCHJIOM YTJIepoja
(V) mporecca, pe3yabTaThl
IKCIIEPUMEHTA
bubnuotexa [JOK 28.01
VYronbpHasg KUCI0Ta U
37 . https://m.edso0.ru/00
eé comu
ae006¢
IIpakTuyeckasn bu6nuoreka [IOK 30.01
38 pabota Ne 4 o Teme https://m.edsoo.ru/00
"I[lonyyenue ae027e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

39

YTJIEKUCIIOTO Ta3a.
KauectBennas
peakus Ha KapOoHat-

HOH

[TepBonauasibHBIE
MOHATHUS 00
OpraHUYEeCKUX
BEILIECTBAX KAK O
COEJIMHEHMSIX
yriepoaa.
AKTyajIbHasA
TeMAaTUKA 1JI5
pernona AO
«AHTUNTHHCKUN
HedTenepepadaTbiBa
0L 32BOI»

Haxonuth 1 u3Bnexarb
OJIHY WJIU HECKOJIBKO
eANHML UH(popManuu,
PacroI0KEHHBIX B
OJTHOM (hparMeHTe
TEKCTa.

bubnnoreka IIOK
https://m.edsoo.ru/00
ae054e

4.02

40

Kpemuuii u ero
COEUHEHUS

bu6mmoteka [IOK
https://m.edsoo.ru/00
ae080a

6.02

41

IIpakTuyeckasn
padora Ne 5.
Pemenue
AKCIEPUMEHTAIBHBIX
3a7a4 10 TeMe
«Baxueimue
HEMETAJIBI U UX
COEIUHEHUS»

bu6nuoreka [IOK
https://m.edso0.ru/00
ae0bf2

11.02



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

KoHnTtpoJubHasn 13.02
pabora Ne3 o Teme bubnmoreka [JOK
42 «Baxneimme https://m.edso0.ru/00
HeMeTaJlIbl U UX ae0el8
COCIUHCHHUS»
O6mas 18.02
XapaKTEPUCTHKA
XUMHYECKUX
3JICMEHTOB —
MCTAILIIOB. bubmmoteka IIOK
43 N https://m.eds00.ru/00
1 METaJUTMYeCKast 2103
KpUCTaJUTHYeCKast
pemérka. Puzndeckue
CBOICTBA METAJIJIOB
HMITeCKIe HaXOJIUTh U M3BJIEKATh 20.02
. HECKOJIBKO €JTMHHMI]
CBOUCTBA MeTaJ'IJ'IOB.v I/IH(l)OpMaIII/II/I, Bubnuoteka LHOK
44 DNEeKTPOXUMHUYECKUN PACONOKEHHBIX B https://m.edso0.ru/00
PAL HAIIPSKCHUM ael156
pa3HbIX (hparMeHTax
METAJIJIOB exeTa
OO61me crocoObl 25.02
MOJTyYEHUST METaJIIOB.
CnnaBbl. Beraucienust bubnnorexa LIOK
45 https://m.edso00.ru/00

10 YPAaBHEHUSM
XUMHYECKHUX PEAKIUH,
€CJIM OJTUH U3

ael156



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

peareHToB COACPKUT
IpUMecH

Bbu6nuoreka [IOK 27.02
[TonsiTue 0 KOppo3UHU OOBSICHATH TIPUHITUIT
46 . https://m.edso0.ru/00
METAIIOB IeHCTBUS TEXHOJIOTHHU
ael278
bubmuorexa [JOK 4.03
47 [IlemouHbIC METAJLIBI https://m.eds00.ru/00
ael4b?2
OKcuapl 1 Bubnuoreka LIOK 6.03
48 TUAPOKCHJIBI HATPUSI U https://m.edso0.ru/00
KaJTus ael4b?2
OIMCHIBATH U 11.03
OLIEHUBAThb CIIOCOODI,
KOTOPBIE UCIIOJIB3YIOT
[IlenouHO3eMeENbHbBIC R P vio bu6mmoreka [IOK
. yuéHbIe, YTOOBI
49 METAaJIIbI — KaJbIIUU U https://m.edso0.ru/00
. 00ecneyuTh
Mar"Hum . ael5e8
HaAEXHOCTD JaHHBIX U
JIOCTOBEPHOCTh
00BsACHEHUH
N bubmuorexa [JOK 13.03
Baxxueiinue
50 https://m.edso0.ru/00
COEIUHEHUS KAJIBIIHS 201508
O06001menue u 18.03
51 CUCTEMATHU3AaIHA
3HaHUH
59 JKEcTKOCTh BOIBI U HaXOJUTh U U3BJIEKATh bu6mmoreka [IOK 20.03

CII0COOEI €é

HCCKOJBKO €IUMHUIL

https://m.edsoo.ru/00



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

yCTpaHEHUs uHpopmanuu, 261886
PacroI0KEHHBIX B
pa3HbIX (hparMeHTax
TeKCcTa
IIpakTnueckas 1.04
padora Ne 6 o Teme bubnuotexa [HOK
53 "YKécTKoCTh BOJIBI M https://m.edso0.ru/00
METOBI €€ aelae8
yCTpaHeHus"
AJTFOMUHHA. 3.04
AKTyajbHas
TeMaTHKAa 1JIs bubmmoreka [IOK
54 pernona TromeHckuii https://m.eds00.ru/00
paiion — 000 MIIK aelc64
«Crpoii-Merani-
KOHCTPYKUMID»
AmdoTepHbIe bubmmoreka [JOK 8.04
55 CBOMCTBA OKCHJIA U https://m.edso0.ru/00
TUIPOKCUIA aelc64
bubnuotexa [JOK 10.04
56 Kemnezo https://m.edso00.ru/00
ae1d86
OKcHIbl, THIPOKCHIBI bubnmoreka [JOK 15.04
57 u comu xkene3a (1) u https://m.eds00.ru/00
xenesa (1) ae35e6
58 O06o0enue u 17.04

cucreMarTrusanua



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

3HaHUHU

59

60

IIpakTHyeckas
padora Ne 7.
Pemenue
AKCIIEPUMEHTAIbHBIX
3a/1a4 10 TeMe
«Baxnenmue
METaJUIbl U UX
COEJIMHEHU S

Breraucnenus 1o
YpaBHEHUSIM
XUMHYECKUX PEaKIUH,
€CJIU OJUH U3
peareHToB J1aH B
N30BITKE MIIH
COIEPKUT MPUMECH.
Breraucnenus
MacCOBOM JOJIU
BBIXOJa IPOIYKTA
peakuuu

OIIMCHIBATH U
OIICHHMBATH CIIOCOOHI,
KOTOPBIE UCITONB3YIOT
yué€Hble, YTOObI
00ecneyuTh
HaAEKHOCTh JaHHBIX U
JIOCTOBEPHOCTH
00BsICHEHUTT

bu6nmoreka [IOK
https://m.edsoo.ru/00
ae3de8

bubmmoteka [IOK
https://m.edsoo.ru/00
ael750

22.04

24.04

61

O06001IeHne 1
CHUCTEMAaTH3aIUs
3HAHUH

29.04

62

KonTpoabnas
padora Ne4 no reme
«Baxnenmme
METaJIJIbI U UX

1.05



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

COEIMHEHUS
BermtectBa u 6.05
MATEDHALLL B bu6nmoreka [IOK

63 p e 1 https://m.edso0.ru/00
IIOBCEIHEBHON KU3HU 26350
yeJI0BEKA
Xumuueckoe bu6nuoreka [JOK 8.05

OOBSICHATH IPUHITUIT
64 3arpsi3HEHUE 1 . https://m.eds00.ru/00
. IENCTBUA TEXHOIOTHHI
OKPYKAIOILIEN CpeIbl ae4270
Ponp xumMnu B 13.05
bubnnoreka IIOK

pelIeHun

65 1 https://m.edso0.ru/00
SKOJIOTUYECKUX 264270
npobem
PesepBHBIil ypok. 15.05
OGobmenHe i bu6mmoreka [IOK

66 1 https://m.edso0.ru/00
CI/ICTel\faTI/IL’saLII/ISI 200d0a
3HAHUH A
PesepBHBIil ypok. 20.05
OGobmenHe i bu6mmoreka [IOK

67 1 https://m.edso0.ru/00
CI/ICTel\faTI/ISaLII/ISI adb33c
3HAHUHI
PesepBHbIil ypok. 22.05
OGobmenHe i bu6mmoreka [IOK

68 1 https://m.edso0.ru/00
CI/ICTel\faTI/ISaLII/ISI ad9ch?
3HAHUHI

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

IIpuitokeHue 2 Kk padoueil nporpamme

HPAKTHYECKASA YACTD IO INTPEAMETY «XUMMU S

8 KIIACC
KoJu1-Bo yacos
Ne o/ H KonTpoJabHbie IlpakTHYecKue
anMeHOBaHMe aara
padoThI padoThI

[TpakTuueckas pabota Ne 1 «IIpaBuna paGoTsl B 1abopaTOpuu U

1 npuémbl oOpateHus ¢ 1aboparopHeiM obopynoBanuem» PHK 1 10.09
TexHuka 0€30MaCHOCTH MOBEICHUS B KAOWHETE XUMUH.

2 CrapToBas quarHoctuueckas pabora 1 12.09

3 [MpakTudeckas padora Ne 2 «Pasnenenue cmeceit (Ha mpumepe 1 17.09
OUYMCTKU NTOBApEHHOU COJIN)» '
Konrtponsnas padora Nel o teme «BeliecTBa 1 XMMUYECKHE

4 1 14.11
peaKIum

5 [IpakTuueckas padora Ne 3 no teme «Ilomyuenue u cobnpanue 1 5.12
KHCJIOPO/a, U3yYeHHE ero CBOMCTBY»

6 [IpakTuueckas padora Ne 4 no teme «Ilomyuenue u cobrpanue 1 94.12
BOJIOPO/1a, U3YYECHHUE €TO CBOMCTBY

7 [IpakTuueckas padora Ne 5 mo teme «IIpuroToBieHne pacTBOpoOB 1 30.01
C onpeenéHHON MaccoBOH J101eil pacTBOPEHHOTO BEILIECTBA

8 KonTponbras padorta Ne2 o teme «Kucnopon. Bomgopoa. Boga» 1 4.02

9 [IpaxTuueckas padora Ne 6. Perenue skcrepuMeHTaIbHBIX 3324 1 4.03
1o Teme «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COETMHEHUIT '

10 KonTtponbHas padora Ne3 no reme "OCHOBHBIE KIIacChl 1 13.03
HEOPraHUYECKUX COCIUHEHH" '

1 Kontponbnas pabora Ne4 mo teme «CTpoeHue aroma. 1 13.05

XUMHYECKAs CBA3LY




9 KVIACC

Kou-Bo yacoB Jara
Ne ni/m H KonTpoJbHbIe IIpakTHYeckue
anMMeHOBaHMe
padoTshI padoTshI

1 Kontponbnas padota Nel o teme «IloBTOpenue u yrimyonenue 1 17.09
3HaHMI OCHOBHBIX pa3zelioB Kypca 8 kjacca» '

5 [TpakTuueckas pabota Ne 1. Pemienue skciepuMeHTaNbHBIX 3324 1 24.10
10 TeME « DJIEKTPOIUTHUECKAs JUCCOLIUALUS» '

3 KonTponbnas pabota Ne2 o teme «DNeKTpoIUTHIECKas 1 511
quccouuanus. XUMHUECKHEe Peakiui B pacTBOPaX» '

4 [Ipaktrueckas padota Ne 2 o teme «Ilomydenue conssHon 1 14.11
KHUCJIOTHI, U3y4EHHE €€ CBOMCTBY

5 [Tpaktnyeckas padora Ne 3 o teme «IlonyueHne aMmuaxa, 1 10.12
W3YYEHHUE €TI0 CBOWCTB)»

6 [Tpaktunyeckas padora Ne 4 o teme "[lonydenue yriekuciaoro 1 3001
ra3a. KauectBenHas peakius Ha kapOOHaT-HOH" '

7 [Tpaktrueckas padota Ne 5. PerneHue skcriepuMeHTAIBHBIX 33124 1 11.02
no TeMe «BakHele HeMeTallIbl U UX COeINHEHUS» '

8 KonTtponbHas padora Ne3 no reme «BaxHelme HeMeTaIbl M UX 1 13.02
COEIMHEHUS

9 [TpakTuueckas padota Ne 6 mo Teme "JKECTKOCTH BOABI U METOBI 1 1.04
e€ ycrpaHeHus" '
[TpaxkTiueckas padota Ne 7. Perienuie skcriepuMeHTaIbHBIX 3a7a4

10 1 22.04
1o TeMe

11 KonTtponpHas padora Ne4 o Teme «BaxkHeine MEeTaIbl U UX 1 105

COCOAUHCHU S




I[puno:xenue 3 k padoueii mporpamme

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* «Xumus» 11 8 kiacca oomeoopazoBaTebHbIX yupexkaenun, aBTop O.C. I'abpuensa. — M.: [Ipocsemenue, 2019.- 175¢.

» «Xumusa» g 9 kinacca odeo0pazoBarenbHbIX yupexaenun, aBrop O.C. 'adbpuensH. — M.: [Ipocsemienue, 2019 — 223 c.

METOAUYECKHE MATEPHUAJIbBI 1JIA1 YUUTEJIA

[TIporpammer:
Astopckas nporpamma O.C. T'abpuensna, mo yueOHuky aBTtopoB O.C. I'aGpmensn, U.I'. Octpoymon, C.A. CnaakoB «Xumus. 8 Kiaccy,

Mocksa «IIpocsemenue» 2019 r
Astopckas nporpamma O.C. T'abpuensna, mo yueOHuky aBTopoB O.C. I'aGpmensn, U.I'. Octpoymos, C.A. CrnaakoB «Xumus. 9 kimaccey,

Mocksa «IIpocsemenue» 2019 r

ITocobOus:
COopHUK 33a/1a4 ¥ YIMPaXKHEHUU MO0 XUMUHU AJIS CpeAHEH MIKOMNbI. — 2-€ u3A., uchp. u gomn. — M.: PUA «HoBas BonHa»: u3narens Y MepEeHKOB,

2023 -214 c.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

1. bubnmoteka IIOK https://m.edsoo.ru

2. Poccuiickast anextponHas mikodia https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/




