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INOACHUTEJBHASA 3AIINCKA

ITporpamma o XMMHH Ha YpOBHE OCHOBHOI'O 00OLIEr0 00pa30BaHUs COCTaBIEHA HA OCHOBE TPEOOBaHUM K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus, npeactaBieHHbIx B PI'OC OO0, a Takke Ha ocHOBe (enepaibHON padoyeii
MPOrpaMMbl BOCIIUTAHUS U C Y4ETOM KOHIENIMU MpenoaBanus y4eOHOro npeamera « XuMus» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoi
denepanuu.

ITporpamma 1o XxuMuu Aa€T NpeACTaBICHUE O LEJAX, oOuiel crparernn oOydeHHs, BOCIMTAHUS U Pa3BUTHS OO0y4arolUXCs CPeICTBaAMU
yuebHOro MpeaMeTa, YCTAaHAaBJIMBAeT 00sA3aTelbHOE IPEIMETHOE COJAEp)KaHUe, MpPEeNyCMaTpUBAeT paclpelesieHue ero Io KijaccaM MU
CTPYKTYpUPOBAHHUE 1O pa3jenaM U TeMaM MPOrpaMMbl [10 XUMUH, ONPEAEIsieT KOJUYECTBEHHbIE U KaueCTBEHHBIE XapaKTEPUCTUKU COACPKAHMS,
PEKOMEHIYEeMYIO IOCIIE0BATEILHOCTh N3YUSHHSI XUMHUH C YUETOM MEXKIIPEIMETHBIX H BHYTPUIIPEIMETHBIX CBS3EH, JJOTHKH y4eOHOTO mpolecca,
BO3PACTHBIX OCOOEHHOCTEH O00ydaroUMXcsi, ONpeneisieT BO3MOXKHOCTH HIpeAMeTa JUlsl peanu3aluu TpeOOBaHUI K pe3yibTaTaM OCBOEHHs
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O 0OOIIEro 00pa3oBaHMs, a TakKe TpeOOBaHUH K pe3yjbTaTaM 0O0y4eHUs XMMUHU Ha
YpOBHE IeNieii M3Y4eHHUsl TpeJAMeTa W OCHOBHBIX BHJIOB Y4E€OHO-TIO3HABATEILHOW AEATENBHOCTH OOYYaIOIIErocs MO OCBOCHHIO Y4eOHOTO
COJIepKaHusl.

3HaHUEe XUMHM CIY)KUT OCHOBOHM 1 (POPMHUPOBAHUS MHPOBO33PEHHs OOydYaIOLIErocs, ero MpeICTaBIeHUH O MaTepuanbHOM €JUHCTBE
MHpA, BAXKHYIO POJb UIPAlOT (GOPMHUpPYEMbIe XUMUEH MPEICTaBIEHUS O B3aUMOIIPEBPAILEHUSIX SHEPTUU U 00 HBOJIOIMH BEIIECTB B MPUPOAE, O
MYTAX PELIeHMs TJI00ANBHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTHUSL UYEIOBEUECTBA — CHIPHEBOW, DHEPreTUYECKOM, MUIINEBONM M HKOJIOTHYECKOU
0€301MacHOCTH, TPOOIIEM 3/IPaBOOXPAaHEHUSI.

N3yuyenue xumuu:

CIOCOOCTBYET pealM3allid BO3MOXKHOCTEH Ui caMopa3BUTHS U (HOPMHUPOBAHMS KYJIbTYPHI JHMYHOCTH, €€ oOmed U (PyHKIMOHAJIbHOU
IPaMOTHOCTH;

BHOCUT BKJIaJ] B (OPMHPOBAHME MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEH OOydaroIMXcCsi, HABBIKOB HX CaMOCTOSITEIbHON yueOHOMU
NesTeNbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIEI0BATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B MOBCEJIHEBHOM >KM3HHU, TaK M B MPO(pECcCCHOHATHHON
JESTENBHOCTH;

3HAKOMHUT CO CIieNU(UKON HaydHOTO MBIIIJIEHUS, 3aKJIaJIbIBA€T OCHOBBI 1IEJIOCTHOTO B3IJIsJa HA €UHCTBO MPUPOJIBI U YEIIOBEKA, SBIISETCS
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00YUaIOLIUXCS;

COCOOCTBYET (POPMUPOBAHUIO IICHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO--HAYUHBIM 3HAaHUAM, K IPUPOJIE, K YeJIOBEKY, BHOCUT CBOW BKJIa/1 B
HKOJIOTHYECKOE 00pa3oBaHue 00YJaOLTHXCS.

JlanHble HampaBieHHs B OOy4YEeHHMM XHUMHUHU OOecreunBaloTcs CrenuUKon cojep)kKaHusi y4dyeOHOro IpeaMeTa, KOTOpBIN sBiseTcs
Mearornyecky alalTuPOBaHHBIM OTpakKeHNEeM 0a30BOI HAYKH XMMHH Ha OINpeIeIEHHOM dTare €€ pa3BUTHS.



Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH HA OCBOCHHE OOYYAIOMIMMUCS CHCTEMBI INE€PBOHAYATIBHBIX
MOHATUM XMMHUH, OCHOB HEOPIraHUYECKON XUMUHU U HEKOTOPBIX OTEIbHBIX 3HAYMMBbIX MOHATHI OPraHU4e€CKON XUMHUH.

CrpykTypa coaep:KaHus IporpaMMmbl 0 XHMHUHM CGHOPMHpPOBAHA Ha OCHOBE CHCTEMHOro mnoaxojga kK e€ wusydeHuro. CopeprkaHue
CKJIaJIbIBACTCS M3 CHUCTEMBI MOHATHI O XMMHYECKOM 3JIEMEHTE M BEIIECTBE M CHCTEMBbI MOHATHH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OPTaHHM30BaHBI [10 IIPUHIUITY [TOCJIEA0BATEIBHOIO PA3BUTHS 3HAHUHA Ha OCHOBE TEOPETUYECKUX IIPEICTABICHUNA PA3HOIO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa J[. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUs O CTPOCHUH aTOMa U XUMHUYECKOU CBS3H;

— IPEACTaBJIEHUHN 00 AJIEKTPOJUTHUECKON AUCCOLMAIMM BEILIECTB B pACTBOPAX.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCSI HA OCHOBE SMIIMPUUECKHU MOJTYYEHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BUBAIOTCS [1OCIIE10BATEIBHO
OT OJIHOTO YPOBHSl K JAPYrOMY, BBINOJHSAS (PYHKUUU OOBSICHEHUS U HPOTHO3UPOBAHUS CBOICTB, CTPOEHHMS U BO3MOXKHOCTEH HPAKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHme nmporpaMmbl 0 XUMHH CITOCOOCTBYET (HOPMUPOBAHUIO MPEICTABICHHUS O XMMUYECKON COCTABIISIONICH HAyYHOH KapTHHBI MUpa B
JIOTHKE €€ CUCTEMHOH IPUPOABI, IEHHOCTHOTO OTHOUICHMS K HAYYHOMY 3HAHMIO U METOJlaM I03HaHUA B Hayke. M3ydeHne XMMHH IPOUCXOIHUT C
IPUBJICUEHUEM 3HaHUH U3 paHee U3yUeHHBIX Y4eOHBIX MpeaMeToB: «OKpyxkaromuil Mup», «brnonorus. 5—7 knacce» u «®Pu3uka. 7 Kiacey.

[Ipy M3ydeHMM XUMHHM MPOUCXOIUT (POpMHpOBaHHE 3HAHUNW OCHOB XMMHYECKOM HAyKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAaHMS,
MPaKTUYECKON JESITEeIbHOCTH YEJOBeKa M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. 3ajada y4eOHOro IpeaMeTa COCTOUT B
(OpMHPOBAHUU CUCTEMBI XUMUUECKUX 3HAHUI — BakHEHIINX (PaKTOB, TIOHATUH, 3aKOHOB U TEOPETHUECKUX MOJIOKEHHH, TOCTYIHBIX 000011eHNi
MHUPOBO33PEHUYECKOT0 XapaKkTepa, si3plka HayKH, B IPUOOIIEHNN K HayYHBbIM METOAAaM MO3HAHMs MPH U3yYEHUH BEUIECTB U XUMHUYECKUX PEaKIHi,
B (OPMHMPOBAHMM M PA3BUTUU I103HABATEIbHBIX YMEHUM W MX MNPUMEHEHMM B Y4eOHO-IIO3HABATEIbHOM M YyueOHO-HMCCIEeI0BATENbCKON
NesITeIbHOCTH, OCBOEHUU PaBUJI O€3011acCHOr0 0OpaIleHUsI ¢ BELIECTBAMU B IOBCEAHEBHON KU3HU.

[Ipu u3yyeHnr XUMUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs Ba)KHOE 3HAUEHUE NTPUOOPETN TaKUe 11U, KaK:

— (popMHpOBaHUE MHTEIUIEKTYAJbHO PA3BUTOM JTMYHOCTH, TOTOBON K CaMOOOpPa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPUHSITHIO
peleHuid, CIOCOOHON alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSM KU3HU;

— HampaBJIeHHOCTh OOyUYEHHUS Ha CHCTEMAaTH4ecKoe MPHOOIIEeHHE OOYydarolUXCsl K CaMOCTOATEIbHOW IMO3HABATEJIbHON NeATeIbHOCTH,
Hay4YHBIM METO/IaM MO3HaHUSs, POPMUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUU;

— obecrieyeHne YCJIOBUHM, CIIOCOOCTBYIOIIMX TNPHOOPETEHHIO OOYYAIOIIMMHUCS OIbITa Pa3sHOOOPAa3HOM JeATEIbHOCTH, MO3HAHUS U
CaMOTIO3HaHUS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMH ), IMEIOIUX YHUBEPCATbHOE 3HAUYCHHE JJISl PA3JIMUHBIX BUJIOB JESTEIHHOCTH;



— (hopmupoBaHue 00IICH PYHKIIMOHATHHONW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCIIE YMEHUI OOBSCHSTh U OICHUBATH SBICHUS
OKPY>KaIOILIer0 MUpPAa, UCIIONb3Yys 3HAHMS U ONBIT, OJyYEHHbIC MTPU U3yYECHUH XUMUU, IPUMEHATh UX MPHU PEUICHUH MpoOJIeM B MOBCETHEBHOM

KU3HU U TPYJIOBOH JESITEIBHOCTH;
— (¢dopMupoBaHHE Y OOYyYaIOIMUXCS TYMAHHCTUYCCKUX OTHOIICHWH, MMOHUMAHHUS I[CHHOCTH XHMHUYECKUX 3HAHUN [ BhIPaOOTKH

IKOJIOTHYECKH IIeJIECO00Pa3HOTO TOBEJICHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B IEISAX COXPAHEHHUS CBOETO 3J0POBBS M OKpYKAMOIIEH
MIPUPOJIHON Cpebl;
— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIK U CAMOBOCHUTAHHMIO HAa OCHOBE YCBOGHHS OOIICYEIOBEYECKUX

[IEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MPO(dUIIs U HANPaBIEHHOCTH JaJIbHEHIIIEro 00y4eHusl.
OO1ee 9uciio 4acoB, OTBEACHHBIX IS U3YYCHUS XMMHUHU Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus, coctapisieT 136 yacoB: B 8 kimacce —

68 yacoB (2 4yaca B Hezieqt0), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COJEPXAHUME YYEBHOI'O ITPEIMETA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuu. Posib XMMUU B KU3HU YelOBEKa. XMMHUS B cUCTeMe HayK. Tena u BemecTBa. Gu3nyecKue CBOMCTBA BEIIECTB. ATperarnoe
cocrosiHue BelecTB. [loHaTHE 0 MeTo/1aX Mo3HaHusl B XUMUU. YucThie BeniecTBa U cMmecu. CiocoObl pa3ielieHus cMecei.

ATOMBI ¥ MOJIEKYJTbl. XUMHUYECKHUE 1eMeHThl. CUMBOJIBI XUMUYECKUX AJIEMEHTOB. [IpOoCThie U CII0KHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE
YYCHHE.

Xumuueckasi ¢popmyina. BareHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA cOCTaBa BellecTB. OTHOCHTENbHAS aTOMHAas
Macca. OTHOCUTENbHAs MOJIEKYJIsIpHasl Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COEIMHEHUH.

KommuectBo Bemecrsa. Moib. MoisipHas macca. B3auMOCBA3b KOJIMYECTBA, MAaCChl U YKCJIa CTPYKTYPHBIX €IMHHUIL BelecTsa. Pacu€rsl nmo
dbopMyliaM XUMHYECKUX COSTHHCHUM.

®u3znuecKrue 1 XMMUYECKUE SBJICHUSA. XUMHUYECKasl peaklus U e€ IPU3HAKU. 3aKOH COXPAaHEHUsI MAacChl BEIIECTB. XMMUUYECKUE YPABHEHUSI.
Krnaccudukanus XuMHUeCKUX peaklui (COeIMHEHHUS, Pa3I0KEeHUs, 3aMeIlIeHNs, 00MEHa).

Xumuueckuit yIxcnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYAOHW, MpaBuUiiaMyd paboOTHl B jJabopaTopuu W MpuEéMaMu OOpaleHus ¢ JabopaTOpHBIM 000PYIOBaHUEM,
W3Y4YEeHHE M ONMHcaHue (PU3NYECKUX CBOWCTB OOpa3IlOB HEOPTaHWYECKUX BEIIECTB, HaOMroAeHHE (u3nyYecKux (IJIaBJICHHWE BOCKA, TasHUE JIbJa,
pacTHpaHue caxapa B CTyNKe, KHUIEHHEe W KOHACHCAllMs BOABI) M XUMHYECKHX (TOpEHHE CBEUH, MpPOKaJIMBAHHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHCTBUE Mea C KUCJIOTOW) SIBIIEHWU, HAOJIIOJICHUE W OINKCAHME MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOpHAOM Oapusi, pasioxkeHue ruapokcuaa menu (II) mpu HarpeBaHuu, B3aUMOJICUCTBHE Keje3a C
pactBopom conu Meau (II), mzydyenue cmocoOOB pasfeneHus CMeceil: ¢ MOMOINbI0 MarHuTa, (pUIbTPOBaHWE, BBIMAPUBAHHUE, TUCTHILISAIUA,
xpomatorpadusi, MpoBeICHNE OYUCTKH MTOBAPEHHON COJIM, HAOIOICHNUE U OMMCAaHUE Pe3yIbTaTOB MPOBEICHHUS OMBITA, UILUTIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MacChl, CO3/IaHKE MOJIee MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Ba:xuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cmech razo. CoctaB Bo3ayxa. Kucinopoa — aneMeHT u mpoctoe BemlecTBo. HaxoxkieHue Kuciopoaa B npupoae, Gusndeckue u
XUMHUYECKHe CBoiicTBa (peakmuu ropeHusi). Okcunsl. [Ipumenenue kuciopona. CrocoObl TOMydeHHS KHUCIOpoAa B Jaboparopuu u
npomsinuieHHOCTH. KpyroBopoT kuciopoaa B mpupoae. O30H — autoTpoIiHass MOAUGUKAIUS KHCIOPOIa.

TennoBoit 3QhHeKT XUMHIECKOW peaKIuu, TEPMOXUMUYECKUE YPaBHEHUS, dK30- U SHJOTCPMHUUECKHUE PEAKIIMU. TOIIIMBO: Yyrojib U METaH.
3arpsi3HeHue BO3AyXa, yCHIEHUE MTapHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIOA.



Bonmopon — snemeHT M mpoctoe BemiecTBO. HaxoskaeHuwe Bojopoia B Mpupoje, (GpU3HUEcCKHe W XUMHUECKHE CBOMCTBA, MPHMEHEHHE,
crnoco0b! noay4yeHus. Kucnotsl u comiu.

MosnsipHblii 00bEM ra3oB. Pacu€Tbl 10 XUMHUYECKUM YpaBHEHUSM.

®usnueckue cBoicTBa BoAbl. Bona kak pactBopureins. PacTBopel. HackllieHHbIE M HEHACBILEHHBIE PAaCTBOPHI. PaCTBOpUMOCTH BELIECTB B
Bozie. MaccoBast 101 BellecTBa B pacTBOpe. XMMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMA. Poib pacTBOpOB B MPUPOJE M B KU3HU YEIIOBEKA.
Kpyrosopot Bozs!l B ipupoie. 3arpsA3HeHUE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOL.

Knaccuukanus Heopranumdeckux coeauHeHuil. Oxcuupl. Knaccudukaums okcumoB: coneoOpasyromue (OCHOBHbBIE, KHCIIOTHBIE,
amdoTepHbIe) 1 HeconeoOpaszyronme. Homenknarypa okcuaoB. dusnyeckre 1 XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyyeHne okcuIoB.

OcHoBanus. Knaccuduxarus ocHOBaHUMN: 1IETOYM U HepacTBOpUMbIe ocHoBaHMsl. HoMmeHkiiaTypa ocHoBaHuil. dusnueckue U XMMHUYECKHE
CBOlcTBa OCHOBaHUM. [loyuenne ocHoBaHMiA.

Kucnorsl. Knaccuduxanus xucinor. Homenknarypa kuciaor. Puzndeckue 1 XMMUYECKHE CBOWCTBA KUCIOT. Psn akTuBHOCTH MeTayioB H.
H. bekeroBa. [lonydyeHue KuCnoT.

Conu. Homenkiarypa coneil. @u3znueckue U1 XuMuieckue cBoicTna coieil. [lonydenue coneil.

I'enernyeckas CBA3b MEXAY KJIaCCAMH HEOPraHMYECKUX COCIUHEHHM.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE OIpEJIETIeHHE COJepKaHUsI KUCIIOpoAa B BO3AyXe, MOIyYeHHe, COOMpaHue, paclio3HaBaHUE U U3Y4YE€HHUE CBOMCTB KUCIIOPOa,
HaOJIt0/IeHuEe B3aUMOJICHCTBUS BEILIECTB C KHCIOPOAOM M YCJIOBMSI BO3HMKHOBEHHS M TNPEKpalleHUs TOpeHus (moxkapa), O3HAKOMIIEHHE C
oOpasllaMi OKCHJOB M OINKMCAHWE WX CBOMCTB, MOJydYeHHUE, COOMpaHHMe, paclO3HABaHWE UM M3YUYCHHE CBOWCTB BOJAOpOJa (TOpEeHHE),
B3auMo/ieficTBHe BojlopoJia ¢ okcuioM Meau (II) (Bo3MoKHO MCTIONb30BaHNE BUIeOMATEpHAalioB), Ha0I0IeHHEe 00pa310B BEIIECTB KOJIMUECTBOM 1
MOJIb, HCCIJIEZIOBAaHHUE OCOOEHHOCTEH PpAcCTBOPEHMs BEIIECTB C Pa3IMYHOM PacTBOPUMOCTBIO, MPHUTOTOBJIEHUE PACTBOPOB C OINpeEAeIEHHOM
MaccoBOW J0J€il pacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBUE BOJBl C MeTaUlaMHM (HaTpueM U KajiblKeM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE 00pa3lloB HEOPraHUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, HAOIIOAEHUE N3MEHEHHS] OKPAaCKU MHAMKATOPOB B
pacTBopax KHCJIOT W IIejouell, u3ydeHue B3aumojeicTBus okcuzaa meau (II) ¢ pacTBopom cepHON KHMCIOTBHI, KMCIOT ¢ METAUIAMM, PEAKLUI
HEUTpaIu3aluy, I[IOJIyYeHUE HEpPacCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTajula JpyruM H3 pacTBopa COJIM, pELIEHUE
SKCIIEPUMEHTAIBHBIX 33a4 1o TeMe «BakHel11e Kiiacchl HEOPraHMUECKUX COSTUHEHUID.

IMepuoauveckuii 3axoH u Ilepuoanyeckasi cucrema xumuieckux jaemeHroB [I. U. Menaeneesa. CTtpoenne atoMoB. XuMH4yecKast
cBfA3b. OKNCINTE]BHO-BOCCTAHOBHUTEIbHBIC PEAKIMHT

IlepBble MOMBITKH KJIacCU(UKALUN XUMUYECKHX 3JeMEHTOB. [IoHATHE O Tpynmax CXOIHBIX JIEMEHTOB (ILETOYHbIE U IIEJI0YHO3EMENbHbIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpblEe 00pa3ytoT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.



Ilepuoanueckuii 3akoH. llepuoanueckas cucrema xumudeckux 3nemeHtoB [[. M. MenneneeBa. KopoTkoneprnoaHnas v AIMHHONIEPUOIHAS
dbopwmel [lepuonnueckoi cucteMbl xuMudeckux 3yeMenToB JI. Y. Menaeneea. [lepuonabl u rpynmbl. @U3HYeCKU CMBICI MOPSIKOBOIO HOMEDPA,
HOMEPOB MEPUOa U IPYMIbI FJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX siep. M3orombl. DnexTponbl. CTpoeHHE 3JEKTPOHHBIX 000JI0YEK aTOMOB IMEpBBIX 20 XMMHUYECKHX
anemeHToB llepuonnueckon cucremsl [l. M. MengeneeBa. XapakTepUCTUKAa XMMHYECKOrO 3JIEMEHTA IO €ro nojoxeHuto B [lepronnueckon
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHMS paguyca aTOMOB XMUMHYECKUX 3JEMEHTOB, METAJUIMYECKMX M HEMETAUIMYECKUMX CBOWCTB IO TpyIIaM U
epuoaaMm.

3nauenue Ilepuoanueckoro 3axkoHa u Ilepuoanuyeckoil CUCTEMBl XMMHUYECKHUX 3JIEMEHTOB JUlsl pa3BUTHS Hayku M npaktuku. . W.
MeneneeB — y4€HbIA U TPaKJaHUH.

Xumuueckas cBsi3b. KoBaneHTHast (osipHasi ¥ HETMOJIApHAs) CBSI3b. DNEKTPOOTPHUIATETLHOCTh XUMUUECKUX 2JIeMEHTOB. FIOHHAs CBA3b.

Crenenp oxucineHus. OKHUCINUTEIbHO--BOCCTAHOBUTENbHbIE peakuuu. [lpoueccel oOkucieHuss U BoccTaHoOBiIeHUS. OKHUCIUTENN U
BOCCTAaHOBUTEIH.

Xumuueckuii s3xcnepumenm:

M3y4eHue 00pa3lioB BEIIECTB METAIIOB M HEMETAJIOB, B3aUMO/ICHCTBHE THIPOKCH/IA IIMHKA C PACTBOPAMHU KHCIIOT U IIeNI0uei, MpOBEACHHE
OTIBITOB, WIUTFOCTPUPYIOLINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (rOpeHne, peakliuy pa3iokKeHNsl, COeTUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanu3zanus MeXNpeaMETHBIX CBSA3€H MPHU M3YYEHHHM XMMHH B 8 KJlacce OCYILECTBIISIETCS Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
-HayYHBIX MMOHATUN, TAK U MOHATUHN, SABISIOIIMNXCA CUCTEMHBIMU ISl OTAENBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO 1IMKJIA.

OO01ue ecTecCTBEHHO--HAyYHbIE TOHATHSA: Hay4dHbIN (akT, TUIIOTe3a, TEOpHsl, 3aKOH, aHAIHM3, CHHTE3, KJIacCU(UKAIUS, TEePUOIUIYHOCTD,
Ha0JIt0/IeHUE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHNUE, MOJIEIIb, SIBJICHHE.

®duszuka: Matepus, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHJ, WU30TOIbI, PaJHOaKTUBHOCTb, MOJIEKYNa, 3JIEKTPUUECKUN 3apsf,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHME BEIIECTBa, ra3, (pu3nueckue BeIMUUHbI, €AUHHUIIBI H3MEPEHHUs, KOCMOC, TUIAaHEThI, 3BE3/1b1, CoHIIE.

buonorus: porocunres, neixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEpPaAJIbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE NCKOTIAEMbIe, TOTUTUBO, BOAHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XMMH4YecKasi peakius

Ilepuognueckuii 3akoH. Ilepuonnueckas cucrtema xumuueckux aeMeHToB J[. M. MenpeneeBa. CtpoeHne aTomMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMMYECKHX 3JEMEHTOB MEpPBbIX TPEX MEPUOAOB, KalWs, KaJbIUs U UX COCIUHEHUN B COOTBETCTBUHU C IMOJIOXKEHHEM
37eMeHTOB B [leproanyeckoil cucteMe U CTPOCHUEM UX aTOMOB.



CrpoeHue BemiecTBa: BUJIbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCHUMOCTh CBOMCTB BeIlleCTBa OT THIA
KPUCTAJUTMYECKON PEIIETKHU U BUIA XUMUYECKON CBSI3U.

Krnaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XMMHYECKHE CBONCTBA BEILECTB, OTHOCSIIUXCS K Pa3IUYHBIM KiaccaM
HEOPraHWYECKUX COCAUHEHNN, TEHETUYECKAs CBSA3b HEOPraHUYECKUX BEILECTB.

Krnaccudukanus XuMIYeCKHX PEaKIUi 0 Pa3INdHbIM MPU3HAKAM (TI0 YHCITY U COCTaBYy YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY
shdekTy, Mo H3MEHEHHIO CTEeNeHEeW OKHUCICHHS XUMHUYECKUX DJIEMEHTOB, IO OOpaTMMOCTH, MO Y4YacTHUIO KaTalu3aropa). OK30- U
SHIOTEPMUUYECKHE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[ToHsiTHE O CKOPOCTU XUMUYECKON peaknuu. [loHaTHEe 00 0OpAaTUMBIX M HEOOPATUMBIX XMMHUYECKUX peakiusix. [IoHsITHe O TOMOTEHHBIX H
reTeporeHHbIX peakuusx. [lonstue o karanmse. [IoHsITHE 0 XMMUYECKOM paBHOBECUU. DAKTOPBHI, BIUSIOIINE HA CKOPOCTh XUMHUUYECKON PEAKIIUU U
MIOJIOKEHNE XUMUYECKOTO PABHOBECH .

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMHU, SJICKTPOHHBIA OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTENbHONW peakiuu. CocTaBieHHe
YPaBHCHHI OKUCITHTEIHLHO--BOCCTAHOBUTEIILHBIX PEAKIIMH C UCIIOJIB30BAaHUEM METOA AIICKTPOHHOTO OayiaHca.

Teopus >MEKTPOTUTHUECKON AMCCOLUAIMH. DICKTPOJUTHI U HEINEKTPOIUTHl. KaTnoHbl, aHMOHBI. MexXaHW3M AMCCOLMAIMK BEIIECTB C
Pa3IMYHBIMU BHIaMU XUMHUYECKOU cBsi3u. CTeneHb qucconnannu. CUibHbIE U cIadble SJEKTPOIHUTHI.

Peakuuu monHoro obMeHa. YcioBUA MPOTEKAHUS PEaKUi HOHHOTO OOMEHa, MOJHBbIE M COKpAUIEHHbIE MOHHBbIC YPaBHEHUS pEeaKlUi.
CBoiicTBa KHCJIOT, OCHOBAaHMM M COJI€l B CBeT€ MPEJCTABIECHUN 00 3JIEKTPOIUTHUECKON aucconuanuu. KadecTBeHHblE peaklud Ha HOHBI
[TonsiTE O THAPOIN3E COTEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJENSIMH KPUCTANIMYECKUX PEIIETOK HEOPTraHMYECKUX BEIIECTB — METAJIOB M HeMeTalwioB (rpadura U anmasa),
CIIO)KHBIX BEIIECTB (XJIOpHIAa HATPHsl), UCCIENOBAaHHE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW peakluu OT BO3IACHCTBUS pa3NUYHBIX (aKTOPOB,
HCCTIE0BAHHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOIMALUNA KUCIIOT, S04 1 coeil (BO3MOXKHO HUCIIOIL30BAHUE BUJIEO
MaTepHuasioB), MPOBEACHUE OMBITOB, MJUTFOCTPUPYIONIUX MPU3HAKH MPOTEKAHUS peaKIuii MIOHHOTO 0OMeHa (00pa3oBaHHUE Ocajika, BhIIECTIEHUE ra3a,
o0pa3oBaHHe BOJBI), OMBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX pPEaKIHii (TOpeHHe, PEeakiuu pa3oKeHHs,
COEJIMHEHMS ), paCIIO3HABAHNE HEOPTAHMUECKUX BEIIECTB C MOMOIIBIO KAU€CTBEHHBIX PEaKIUid Ha MOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTanibl M UX cOeAMHEHUS

OO6mrast xapaktepuctuka raigoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTtpoeHne u (umdeckue
CBOMCTBA MPOCTHIX BEIIIECTB — TaJIOTeHOB. XMMHUYECKHE CBOMNCTBA HA IPUMEPE XJIopa (B3aUMOACHCTBHE ¢ METallIaMi, HEMETAIJIAaMH, IIEI0YaMH).
XnopoBogopoa. ConstHast KUCJIOTa, XUMUYECKHUE CBOMCTBA, MOJyUYeHHE, pUMEHEeHHe. J(elicTBIE XJIopa U XJIOPOBOAOPO/ia HA OPraHU3M YeJIOBEKA.
Baxnerime Xaopuabl U UX HAX0XKAECHUE B MPUPOJIE.



OOmast xapakrepuctuka syeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOSHHMS aTOMOB, XapaKTepHbIE CTeneHH okucieHus. CTpoeHue u
¢bu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U cepbl. AJJIOTPONHBIE MOAU(PHUKAIIUN KUCIOPOAA U Cepbl. XUMUYECKHE CBOICTBA CEphI.
CepoBogopon, cTpoeHue, (pu3nueckue U XUMHYecKue cBOMCTBA. OKCHUIBI Cepbl KaK MPEICTAaBUTENM KUCIOTHBIX OKcHUIoB. CepHas KHCIOTa,
¢u3nveckre 1 XMMUYECKHE CBOICTBA (00IIMe KaK MPeACTaBUTENs Kilacca KUCIOT U ClieU(HUecKue). XMMHUECKUE PeaKIiuy, JIe)Kalle B OCHOBE
MPOMBIIIICHHOTO CIOco0a MOy4eHus: cepHOi KHUCHOTh. Ilpumenenune cepHod KuciaoThl. Conu CEpHON KHUCIOTHI, KAUeCTBECHHAs PEaKIHs Ha
cynbdaT-uoH. Haxoxienue cepsl U €€ COeqUHEHHI B pupojie. XUMUYECKOE 3arpsi3HeHNE OKPYKAIOIIeH cpelibl COEAMHEHUSMHU Cepbl (KUCIOTHBIE
TOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro NMpeA0TBpAaIlCHUSI.

OOmasi xapakTepucTuka dJIeMEeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOSHUS AaTOMOB, XapaKTepHBIC CTCMCHH OKHUCICHUSA. A30T,
pacnpocTpaHeHHE B MpUpPoAe, pU3NUecKue U XUMHUecKue coiictBa. Kpyrosoport a3zora B nmpuponae. AMMUaK, ero (pU3NYECKUe U XUMHUYECKHE
CBOICTBa, MonyyeHue U npuMeHenue. Conu aMMOHHMS, UX (PU3UYECKUE U XUMHUUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas! peakiusi Ha HOHbI
aMMOHHUA. A30THas KUCJIOTA, €€ mollyuyeHue, GU3ndecKkue 1 XuMUIecKre CBOMCTBa (00IIMe Kak MPeACTaBUTENS Kilacca KUCIOT U CelupUuIecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHMS B KayeCTBE MMHEPAIbHBIX YA0OpeHui. XUMHUECKOe 3arpsA3HEHHE OKpYXKaIoLlell cpezbl
COCMHEHUSAMHU a30Ta (KHCIOTHBIC IO, 3arpsi3HEHUE BO3/yXa, MOYBBI U BOJM0EMOB). Docdop, amrorponHbie Momudukanuu docdopa,
¢usnueckue u xummuueckue cpoiictBa. Okcun docdopa (V) u docdopnas kucnora, pusmueckue U XUMHUYECKHUE CBONCTBA, IMOIYYCHHUE.
Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX YA0OPEHUH.

Oobmiass xapakrepuctuka 371eMeHTOB IVA-rpynmbel. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHW OKHUCICHHs. YTIepoJ,
QJUTOTPOIIHBIE MOJU(UKAIINK, PACIpOCTpaHEHHWE B Mpupoje, (U3MUECKHe W XUMHYECKHEe CBoWcTBa. AjcopOmus. Kpyrosopor yriepona B
npupoae. Okcuzapl yriepoja, uX (U3NYECKHEe U XUMHUYECKHE CBOMCTBA, JEHCTBUE HA HKUBBIE OPraHU3MbI, IOJyYE€HUE U IPUMEHEHHUE.
Dkosornyeckue npobiaembl, CBI3aHHbIe ¢ okcuoM yrieposa (IV), runoresa riodanbHOro NOTEMICHUs KIUMara, MapHUKOBbIN 3¢ (dekT. YroabHas
KUcIoTa M e€ conmu, uX (U3MYecKHue M XMMUYECKHe CBOWCTBa, MOJydeHHE M NpuMeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CETLCKOM XO035HCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEJUHEHHUSX yriepoja (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI,
TJIUIEPUH, YKCYCHas KucioTa). [IpupoiHble HICTOUHUKHU YTIIEBOJOPOOB (Yrob, MIPUPOAHBINA ra3, HeQTh), MPOAYKTHl UX NepepadoTku (OeH3UH ),
UX pOJib B OBITY U MPOMBIIIJIEHHOCTU. [IoHsATHE 0 OMOJIOTrMUECKH BaXKHBIX BEILECTBAX: )KUpaxX, OeNkax, yriaeBoJax — M UX pPOJU B )KU3HU YeJIOBEKa.
MatepuanbHO€ €IMHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COECAMHEHUH.

Kpemuuii, ero gpusndeckrie 1 XuMH4ECKHE CBONCTBA, MOTy4YeHHe U puMeHeHne. CoelMHeHns KpeMHus B pupoje. O01iue npeacTaBieHus
00 okcuzae kpemuus (IV) u kpemHueBoil kuciore. CHIMKaThl, UX UCHOJIb30BaHUE B OBITY, B NMPOMBIIUIEHHOCTH. BaxkHeile CTpoUTeNIbHbIe
MaTepuaibl: KEepaMuKa, CTEKJO, IIEMEHT, OeToH, jkene300eToH. IIpobimembl 0e30macHOro HMCMONb30BAHUS CTPOUTEIbHBIX MaTepHalioB B
MOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:



W3Y4YCHHE OOpa3I[0OB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIOTHI, TIPOBEIACHHE KAYECTBEHHBIX PEAKIUH Ha XJIOPUA-HOHBI U
HaOII0/IeHNe MPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTpaxaronue GU3ndyeckrue U XMMHYECKHEe CBOMCTBA raJIOT€HOB M MX COETUHEHUI (BO3ZMOXKHO
UCIOJIb30BaHME BHJIEOMATEpUANIOB), O3HAKOMJICHHE C oOpasliaMu XJIOpPHAOB (TaJIOTEHUOB), O3HAKOMJICHHE C oOpasumamu cepbl U eé
COCUHEHUSAMH  (BO3MOXKHO  WCIOJB30BAHUE BHUICOMATEpHUANOB), HAONIOJCHHWE TMpolecca OOyrimuBaHWs caxapa TMOj JICWCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3y4eHUE XUMUYECKUX CBOUCTB pa30aBICHHON CEPHON KHCIOTHI, IPOBEACHNE KaYeCTBEHHON PEaKlny Ha
cyiabhaT-uoH U HaOMIOJeHUEe MpH3HaKa e€ MpOoTeKaHus, O3HAKOMJIEHHE C (U3MUECKUMU CBOMCTBaMU a30Ta, ¢gocdopa U HUX COeAUHEHUN
(BO3MOXKHO HMCIOJIb30BaHUE BHAEOMATEpUANIOB), 0OpazliaMu a30THBIX U (QochopHBIX ynoOpeHuil, moiydyeHue, coOMpaHue, pacro3HaBaHUE U
W3YYCHHE CBOICTB aMMHaKa, MPOBEJACHUE KAYECTBEHHBIX pEaKIUii HA MOH aMMOHHS M (ochaT-uoH W H3ydCHHE MPU3HAKOB WX MPOTCKAHWS,
B3aUMOJICHICTBHME KOHILICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeIbl0 (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPUAIOB), W3yYEHHE MO/IeeH
KPUCTAINIMYECKUX PEHIETOK anMasa, rpadura, QymnepeHa, 03HAKOMIIEHHE C MPOLIECCOM aJCOpOIMU PACTBOPEHHBIX BEUIECTB AaKTUBHUPOBAHHBIM
yraéM U yCTPOHCTBOM MPOTHBOTra3a, MojlyueHue, COOMpaHue, paclio3HaBaHue U U3YYeHHE CBOMCTB YIJIEKUCIIOrO ra3a, MPOBEACHHE KaueCTBEHHBIX
peakuuii Ha KapOOHAT W CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUSI, O3HAKOMIJICHHE C MPOAYKIIMEH CHIIMKATHOW MPOMBIILIEHHOCTH,
pELIEHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxxHenIre HEMETauIbl U UX COCIUHEHUS.

MeTaJuibl M UX COeIMHEHUSI

OOmias xapaKTepUCTHKAa XMMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHHMM HX MMOJIOKeHUs B llepuoanueckoil cucreMe XUMHUYECKHX
anemenToB JI. 1. MenneneeBa u crpoenust aroMoB. CTpoeHHe MeTauioB. MeTainieckasl CBsI3b M METAUTHYECKas KPUCTALUTHYECKAs PemETKa.
DNEeKTPOXUMHUYECKUN Psii HApsDKeHU MeTauioB. Du3ndeckne U XMMUYECKHE CBOMCTBAa MeTayuioB. OOmIue crocoObl MOJYyYeHUsT METaUIoB.
[lonsiTe 0 KOpPpO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT Koppo3uu. CmiaBbl (CTallb, YYT'yH, AIOPATOMUHUMN, OpoH3a) W HX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[Ilenounsle Metaiuibl: nonokeHue B llepuonnueckont cucreme xumuuyeckux siemeHToB JI. M. MenneneeBa, cTpoeHHME HMX aTOMOB,
HaxoXkJieHue B mpupoje. Pusnveckue M XUMUUYECKHE CBOMCTBA (Ha mpumepe HaTpuss W Kamus). OKCHABI M TUAPOKCHABI HATPHS U KaJlUs.
[IpruMeHeHne MEeT0YHbIX METANIOB U X COCITMHEHUN.

[IlenouHo3eMenpHbIE METAIUIBI MArHUK M KaJIbLUIK: NOJIOKEeHHE B llepuoanueckon cucreme xumuueckux sneMeHToB . M. Menpaeneesa,
CTPOCHUE MX aTOMOB, HaxOXKJeHHUE B Ipuponaec. OU3nUecKue U XMMUYECKUE CBOMCTBA MarHusl M KajblMs. BakHEeUIIME COENMHEHUs KaJbLUs
(oxcum, THAPOKCH I, contr). JKECTKOCTD BOJIBI M CTIOCOOBI €€ yCTpaHEHHS.

AmomMunMil: nosioxenue B I[lepumonndeckort cucrteme xumuueckux simeMeHToB [[. M. MeHneneeBa, CTpoe€HHE aTOMa, HAXOXKJICHHE B
npupojae. Pu3ndeckre U XUMHUECKHUEe CBOMCTBA amoMUHUsA. AMGBOTEpHBIE CBOMCTBA OKCHA U THAPOKCUAA aTFOMUHHUS.

Keneso: nmonoxenue B Ileproanueckoit cucreMe xumuueckux snemeHToB J[. . MeHneneeBa, cTpoeHre aTOMa, HaxO0KJIEHUE B MPUPOJE.
dusnyueckre 1 XUMUIECKHE CBOMCTBA kere3a. OKCuIbl, THAPOKCH B U comu xene3a (I1) u sxenesa (I1I), ux cocras, CBOMCTBA M TIOJTyYCHHE.

Xumuueckuii IKcnepumenm:



O3HAKOMJICHHE ¢ 00pa3laMy METaIOB U CIUIaBOB, UX (PM3UUYECKUMHU CBOMCTBAMH, N3yYCHHE PE3yJIbTATOB KOPPO3UH METAIUIOB (BO3MOXKHO
UCIOJb30BAaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJCHCTBUSA OKCUAA KaJlblUsl U HATpUs C BOAOH (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), MCCIEJOBAHUE CBOMCTB JKECTKOW BOJBI, IIpoliecca TOPEHUs JKele3a B KHUCIOpOoAe (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), IPU3HAKOB ITPOTEKAHNUS KaYECTBEHHBIX PEAKIMI HA MOHBL: MarHus, KalbliMs, aIFOMUHMS, UHKA, xkene3a (1) u xenesa (IID),
meau (II), mabmrogeHne W omHMCaHWE MPOIECCOB OKPANIMBAHUS IJIAMEHM WOHAMH HATpUs, Kadus M Kajdblus (BO3MOXKHO HCIIOJIB30BaHHE
BUJIEOMATEPHAJIOB), UCCIIeI0BaHUE aM(OTEPHBIX CBOMCTB I'MAPOKCH]IA AIFOMUHUS U THAPOKCHIA IUHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a7a4 1O
TeMe «BakHelne MeTasulbl U UX COCAUHECHUD.

XuMus ¥ OKpy:Kaomas cpeaa

BemectBa u MaTepuasnbl B IOBCEIHEBHOM KHU3HU 4elloBeKa. be3onacHoe ncnonb30BaHUE BELIECTB M XUMUUYECKUX peakuuil B ObITy. [lepBas
IIOMOUIb P XUMHUYECKUX 0XKOTaX U OTPaBIICHHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpY)Karollel cpenbl (IpenenbHas JoNycTUMas KOHLeHTpauus Bemiects, fganee — IIJIK). Poap xumum B
PEIIECHIH YKOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3yueHue o0pas3loB MaTepHaIoB (CTEKIIO, CIJIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAIIbI).

Mesicnpeomemmbnie céasu

Peanu3zanus MeXIpeIMETHBIX CBSA3E€H MPHU U3YyYEHUH XUMHUH B 9 Kilacce OCYIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX HOHATUMN, TAK U MOHATHH, ABJISIOMIUXCS CHCTEMHBIMHU U1 OT/AEIbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOI'O [IUKJIA.

OO01iue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4HbIH (DaKkT, TUIIOTE3a, 3aKOH, TEOpHUS, aHAIM3, CUHTE3, KJAacCHU(pUKaLUs, MEePUOJUYHOCTD,
HaOJI0IeHNe, SKCIIEPUMEHT, MOJIETUPOBaHHE, U3MEPEHHE, MOJIENb, SBJICHHE, TApHUKOBBIN 3(h(eKT, TEXHOIOT U, MaTepUab.

dusuka: MaTepus, aTOM, IEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIHJ, W30TOIbI, PaJMOaKTUBHOCTb, MOJEKYJA, DJIEKTPUUECKHUN 3apsf,
MIPOBOJAHUKY, MOJYIPOBOJHUKH, IUIIEKTPUKHU, (POTODJIEMEHT, BELIECTBO, TEIO0, OO0BEM, arperaTHOe€ COCTOSIHME BEIIEeCTBA, ras, pacTBOD,
pPacTBOPUMOCTb, KpHUCTAJUIMYECKasi pemérka, CIUIaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUs, KOCMHUUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE361, CoHIIE.

buonorus: gorocunTes, apixaHue, 6uochepa, 3KOCUCTEMa, MUHEpaIbHbIE YIOOpPEHUs, MUKPO3JIEMEHThI, MaKpO3JIEMEHThI, MUTATEIbHbIE
BElIEeCTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpPaAIIbI, TOPHBIE TTOPOJIBI, TIOJIE3HBIE NCKOITAeMbIe, TOTTUBO, BOAHBIE PECYPCHI.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O ITPEJIMETA

Cornmacno ®I'OC COO, ycraHaBnuBaIOTCS TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS OOYYarOIIMMHCS MPOTPaMM CpETHEro OO0IIero
O6pa30BaHI/I$IZ JIMYHOCTHBIM, METAIPCAMCTHBIM U ITPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yNbTaThl OCBOCHMS IMPOrPAaMMBI OCHOBHOTO OOIEro 0O0pa3oBaHMs JTOCTUTAIOTCS B XOA€ OOyYeHHUS XUMHH B €IUHCTBE
y4eOHOI M BOCIMTATEILHON AEATENbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU POCCUMCKMMU COLMOKYIBTYPHBIMU U JIyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMM, MPUHATBIMU B OOLIECTBE NpPaBUIAMM M HOpPMaMH IOBEACHUS U CHOCOOCTBYIOT IIpOLECCaM CaMOIIO3HAHMSA, CaMOPa3BUTHUSA U
COLIMAIN3aluU 00yJaromuXCs.

JIMuHOCTHBIC PE3YNBTAaThl OTPAKAIOT TOTOBHOCTH O0YYArOIINXCS PYKOBOJICTBOBATHCS CHCTEMOW MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAIMHA U
paclIpeHue ONbITa JesITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YACTHU:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIEAMIO, IOHUMAHUS 3HAYEHUS] XUMUYECKON
HAYK{ B KU3HH COBPEMEHHOTO 00IIECTBA, CIOCOOHOCTHU BIAJIETh JOCTOBEPHOU HHPOPMALIMEH O TIEPETOBBIX TOCTHKECHUAX U OTKPHITUSX MUPOBOH
Y OTEYECTBEHHOM XMMMHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUPA U OOILECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUS:

MIPEJICTAaBICHUS O COI[MAJIbHBIX HOPMAaxX W MpaBMJIAX MEXJINYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOM, YUeOHO-HCCIIeIOBATEIHCKONM, TBOPUECKON U JPYTUX BHAAX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM
JeSTEeNbHOCTH NPH BBIOJHEHUN Y4€OHBIX, MO3HABATENbHBIX 33/1a4, BHIOJHEHUH XMMHUYECKHX HKCIEPUMEHTOB, CO3JIaHUM Y4E€OHBIX NMPOEKTOB,
CTpeMJIEHHs] K B3aMMONOHMMAaHMIO M B3aMMOIIOMOIIM B Ipolecce 3TOH yuyeOHOH AeATeNbHOCTH, TOTOBHOCTU OIICHHMBAaTh CBOE IOBEICHUE U
MOCTYIKU CBOMX TOBApUILEH C O3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIECTBE U XUMHUUYECKOM pEaKLMU, COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTABJISOLINE OCHOBY JJIs IOHUMaHUS CYITHOCTH HayYHOH KapTUHBI MHUpa, IPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI,
B3aMMOCBSA35IX YEJIOBEKA C MIPUPOIHOM CPeIoil, O POJIM XMMHUH B TO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHbIE MOTHBBI, HAIpaBJIEHHbIE HA IOJYyYEHHE HOBBIX 3HAHMHM MO XUMHH, HEOOXOAMMBIE Al OOBSICHEHUS HaOJI01aeMbIX
MPOIIECCOB M SBJICHHM, MO3HABATEIbHOM, WHPOPMALIMOHHON M YUTATENLCKOM KYJIbTYphbl, B TOM YHCIE HABBIKOB CAMOCTOSTEIHHON PabOTHI €
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYpOl, JOCTYITHBIMU TEXHUYECKHUMHU CPEJCTBAMU HH(POPMAITMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOY4YeHHMIO U TIO3HAaHMIO, JII0OO3HATENbHOCTh, T'OTOBHOCTH M CIOCOOHOCTH K C€amMOOOpa30BaHUIO, IPOEKTHOH H
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAINPaBICHHOCTH U YPOBHS OOyueHUs B AalIbHEHIIIEM;



4) popmMupoBaHNs KyJbTYPHI 310POBbS:

OCO3HAaHHE IEHHOCTU >KM3HH, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHM Ha 3/I0pPOBbIM 00pa3 >KWM3HH, OCO3HAHUE
MOCJIEACTBUM W HENpUSATHE BPEAHBIX MPHUBBIYEK (YHOTPEOJIEHUS alKOrojisi, HApKOTUKOB, KYpEHHUs), HEOOXOIMMOCTH COOIIOACHUS MpPaBHII
0€30MMacCHOCTH NP OOPAIICHUH ¢ XUMHYECKUMHU BEIIECTBAMH B OBITY M pETHHOU KU3HU;

S) TPyA0BOT0 BOCIIUTAHUA:

MHTEpPEC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuii U TpyAa pa3InyHOro poja, yBaxXeHHe K TPyAy U pe3yibTaTaM TPYJOBOH AEsTENbHOCTH, B
TOM YHCJE€ Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUN IO XUMHHM, OCO3HAHHBIH BHIOOP HMHIMBUIYaJbHOW TPACKTOPHH IPOJIOJKEHUS
oOpa3oBaHMsl C YYETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTHM K XHMHH, OOINECTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH, YCHEIIHOM
podecCHOHATEHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHM, TOTOBHOCTD aJaliTHPOBATHCS B MPOPECCHOHAIBHON Cpejie;

6) PK0JI0rHY€eCKOro BOCIIMTAHUA:

AKOJIOTMUYECKH 11erecoo0pa3Hoe OTHOLIEHUE K MPUPOJIE KaK UCTOUHUKY JKM3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAaHHU S, TOHUMAaHKE [IEHHOCTU
3JI0pOBOTO U 0€30MacHOro 00pasa >KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3WYCCKOMY W ICUXUYECKOMY 3I0OPOBBIO, OCO3HAHUE
[IEHHOCTH COOJIOJICHUS TIPaBHJI OE30MACHOTO TOBEICHUS MPU PAdOTE C BEIIESCTBAMH, a TAKKE B CUTYAIUAX, YIPOXKAIOIINUX 3MOPOBBIO U KU3HU
JIIOJICH;

CIOCOOHOCTH TMPUMEHSTH 3HAHMS, MOJIydaeMble MPH HU3YYCHHHM XUMHH, IJI1 PElIeHUs 3a7ad, CBSA3aHHBIX C OKpYXKAaoUleil MmpupogHOn
CpelloH, JIJIsl TIOBBIIICHUS YPOBHS DKOJIOTHYECKON KYIbTYpPbI, OCO3HAHUS TJIO0AIIBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTel UX pelieHus
MOCPEACTBOM METOJIOB XHMHH, JKOJOTHYCCKOTO MBINUICHHUS, YMEHHUS PYKOBOJICTBOBATHCS WM B II03HABATEIHHOW, KOMMYHUKATHBHOW U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe meranpeaMeTHBIX Pe3ylbTaTOB BBIACISIOT 3HAUMMBbIe i (OPMUPOBAHUS MHUPOBO33PEHUS OOIEHAYyYHBIE MOHSITHUS (3aKOH,
TeOpHsi, IPUHIIUI, TUMOTE3a, (PakKT, cucTeMa, MpoIecC, IKCIEPUMEHT U APYroe.), KOTOPhIE MCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETax W TMO3BOJISIIOT HAa OCHOBE 3HAHMM M3 ATUX MPeaMeToB (OopMUpOBATH MPEACTABICHHE O IEJIOCTHOW HAYYHOW KapTHHE MHUpPa, U
yYHHUBEpCaIbHbIC yueOHbIE AeiicTBUS (TO3HABATEIbHBIE, KOMMYHHUKATUBHBIC, PETYIATUBHEIE), KOTOPBIE 00eCednBaloT (()OPMUPOBAHHE TOTOBHOCTHU
K CaMOCTOSITEIbHOMY TJIAHUPOBAHHUIO U OCYIIIECTBICHHUIO Y4eOHO 1eATeThHOCTH.

ITo3HaBaTebHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBHUS

ba3oBble Jlornyeckue 1eMcTBUA:

YMEHHUSI UCTIONIL30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHUS TIPU OCBOSCHUH 3HAHUN: PACKPBIBATh CMBICI XUMUYECKUX MOHITUN (BBIICIATH X
XapaKTepHbIe MPU3HAKH, YCTAHABIUBATH B3aWMOCBS3b C JAPYTUMHU MOHATHSAMH), UCIONB30BATh MOHATUS JJISI OOBSCHEHUS OTIENbHBIX (PAKTOB U
SIBIICHUH, BBIOMPATh OCHOBAHUS M KPUTEPHH JUISA KIACCH(PUKAIUN XUMHUYCCKUX BEMICCTB M XMMHUYCCKUX pPEaKIHi, YCTAaHABJIMBATH MPHYUHHO-



CIICZICTBEHHBIC CBSI3U MEXAY OOBEKTaMHU HM3Y4YEHHUS, CTPOUTH JIOTHUECKUE PACCYKICHHs (MHIYKTHBHBIC, ICTyKTUBHBIC, 10 aHAJOTHH), JEIaTh
BBIBOJIBI U 3aKJIFOYCHHS;

yYMEHUE MPUMEHATh B IpOLECCe I03HAHMsS NOHATUS (IPEJMETHblE U MeETalpeAMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEINH,
UCTOJNb3yeMble B XHMHH, NPEOOPA30BBIBATH IIUPOKO MpPUMEHSEMble B XHMHH MOJICIbHbIE NPEACTABICHUS — XMMHUYECKUHA 3HAK (CHMBOJ
9JIEMEHTAa), XUMHUYecKas (GOopMylia M YpaBHEHHE XHMHYECKOW peakIuu — MPU PEIICHHH Y4eOHO-NO3HABATENBHBIX 3a/ad, ¢ Y4YETOM ITHX
MOJICJIbHBIX MPEICTABICHUNM BBIABIATh M XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKM M3Y4aeMbIX OOBEKTOB — XUMHMUYECKUX BELIECTB U
XMMUYECKUX PEAKIMHA, BBIBIATH OOLIME 3aKOHOMEPHOCTH, HMPUYMHHO-CIECICTBEHHbIE CBS3M M NPOTUBOPEYMsS B H3yYaeMbIX Ipoleccax H
SBJICHUSIX.

Bba3oBble uccienoBarebCcKkue AeiCTBUA:

YMEHHUE MCII0JIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaueCTBE MHCTPYMEHTA IO3HAHUS, a TaKXKe B KayecTBE OCHOBBI A (OPMHPOBAHHUS
TUIIOTE3BI 110 IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKIECHUN;

NpUOOpPETEHUE OMBITA 0 TUIAHUPOBAHHIO, OPTaHU3AlMA M TPOBEICHHIO YYCHHMUYECKHX JKCIIEPHUMEHTOB, YMEHHE HAOII0JaTh 3a XOI0M
nporecca, CaMOCTOSITEIbHO MPOTHO3MPOBATh €ro pe3ysbTar, (HOpMyIHpoBaTh 0O00OUICHHS W BBIBOABI IO PE3yJIbTaTaM IMPOBEAEHHOTO OIBITA,
HCCIIEIOBaHMs, COCTAaBJIATh OTYET O MIPOJETIaHHOM padoTe.

PabGora ¢ undopmanmeii:

yYMEHHE BBIOMpATh, aHAIU3UPOBAThb U HHTEPIPETUPOBATH MH(MOPMALUIO PA3JIUYHBIX BUAOB U (OpPM MPEACTABICHHUSA, MOJYy4aeMyl0 W3
Pa3HbIX MCTOYHUKOB (HAy4HO-TIOMYJIApHAs JINTEpaTypa XMMHYECKOIO COJIEp)KaHus, CIpaBOYHbIE MOcOoOUs, pecypchl MHTepHeTa), KpUTHUECKH
OLIEHHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HUH(OPMALIHIO;

YMEHHUE MPUMEHATh PAa3IMYHbIE METO/bI U 3alpOChl IPHU MOKCKEe U 0TOOpe MHPOPMALIMU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX IS
BBINOJIHEHUS] y4eOHBIX M IO3HABATENBHBIX 33Ja4 ONpPEAEIEHHOTO THIA, MPUOOpPETEeHUE OMNbITa B OOJIACTH MCIIOJIb30BAaHUS MH()OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTH, OBIaJeHNE KYIbTYpO aKTUBHOI'O MCIIOJIb30BAHMSI PA3IMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSTEIHHO BBIOUPATH
ONTHUMAaJbHYIO (hopMy MpencTaBieHHs] MHPOPMAIMK U WJUTIOCTPUPOBATH PEIIAaeMble 3aJlaud HECJOKHBIMHU CXEMaMH, JuarpamMmamu, JIpyrumMu
¢dbopmamu rpaduKu U UX KOMOMHAIUSIMH;

YMEHHE HCIIONb30BaTh W aHAJIM3UPOBaTh B IIpolecce y4yeOHOM M HMCCIEeIOBATENbCKOM AEATENbHOCTH WH(GOPMAIMIO O BIUSHUU
IIPOMBIIIIIEHHOCTH, CEJIBCKOI0 X0341MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOIIEH IPUPOIHON CPEBI.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

YMEHUS 3a/1aBaTh BOIPOCHI (B X0/1€ AUanora u (Win) JUCKYCCHH) MO CYIIECTBY 00CYXk/1aeMOi TeMbl, (JOPMYIMPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEIILHO BBIIIOJIHEHUS NIPEIOKEHHON 3ajaun;



YMEHUS MPEACTABIATh MOJYyYCHHBIE PE3YJIbTAThl TO3HABATEILHON ACSITEILHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTaX; JIeJaTh MPE3EHTAIUIO
PE3yNIbTaTOB BBIMOJIHEHUSI XUMUYECKOTO SKCIIEpUMEHTa (J1abopaTOPHOrO OMbITa, JaOOPATOPHON pabOThI MO MCCIEIOBAHUIO CBOMCTB BELIECTB,
y4eOHOTO MTPOCKTA);
YMEHHUSI y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOMW MO3HABATEIBLHON M MCCIEI0BATEIBCKON JAEATEIBHOCTU TPH PEIICHUU
BO3HHUKAIOMIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS MO3UINHA (00CYXIeHHsI, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI»,
KOOpIMHAIIMSI COBMECTHBIX JIEUCTBUH, OIpe/ieJIeHHe KPUTEPUEB 10 OLIEHKE KauyecTBa BBIIIOJIHEHHOM paboThl U ApYyTHUE).
PeryasiTuBHbIe YHUBEpPCcaJbHbIE YUeOHbIE 1eHCTBUSA:
YMEHHE CaMOCTOSATEIBHO ONpPENeNATh IEeNu ACATEIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIATH, KOHTPOJIHPOBATH W MpPH HEOOXOIMMOCTH
KOPPEKTHPOBATh CBOIO JIESATEIBHOCTh, BBIOMpaTh Hambosee HPGEeKTUBHBIE CMOCOOBI pemIeHHs YYeOHBIX U IO3HABATENBHBIX 3aad,
CaMOCTOATENIbHO COCTAaBJIATh WM KOPPEKTHUPOBATH MPEIJIOKEHHBIA AJITOPUTM JACHCTBUNA NIPHU BBIIOJHEHUH 3aIaHUM ¢ YYETOM MOTYUYEHUsI HOBBIX
3HaHUUA 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSIX, OIEHUBATh COOTBETCTBUE MOJYUEHHOTO pe3yibTaTa 3asBICHHOW IIENTH, yMEHUE
HCIO0JIb30BaTh ¥ aHAJIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIIOBUU 3aaHUM.
MHNPEAMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX pE3yNbTAaTOB MO OCBOCHHUIO O00s3aTENILHOTO COJEpXKaHUS, YCTAaHOBIEHHOTO JaHHOW denepansHOil paboueii
MIPOrpaMMOii, BBIJENAIOT: OCBOEHHBbIE OOYYAIOIIMMUCS HAy4yHbIE 3HAHHS, YMEHHUS U CIOCOOBI NEHCTBHI, crenuduyeckue A MpeIMeTHOM
o0nactu «XuMUA», BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIpETaluH, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IUYHBIX
y4€OHBIX M HOBBIX CUTYaIIHIX.
K kxonny oOyuenus B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpakaTb CPOPMUPOBAHHOCTH y OOydarolIUXCs
YMEHUU:
® pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHITHI: aTOM, MOJIEKYJIa, XUMUYECKHUI JIEMEHT, IPOCTOE BEILIECTBO, CII0)KHOE BELIECTBO,
cMech (OHOpOJIHAS U HEOJHOPOIHAs), BAICHTHOCTh, OTHOCUTENbHASI aTOMHAs M MOJIEKYJIsIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJs XMMHMUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJSIPHBI O0BEM, OKCHUJ, KUCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCICHHS, XMMHYECKas peaklus, KiacCUuPUKalus peakUuui: peakldd COEIWHEHHS, pPeakIuu
pas3oKeHUs, PeaklMu 3aMEelICHUs, peakiMi OOMEHa, 9K30- U PHJOTEPMUYECKHE PEaKIUH, TEIJIOBOM »(PQEeKT peakuuu, sapo aToMma,
ANEKTPOHHBIN CIOW aToMa, aTOMHAasi OpOUTaJb, paalyC aTOMa, XUMUYECKasl CBSI3b, MOJSIPHAS U HEMOJSpHAsi KOBAJICHTHAS CBS3b, HOHHAS
CBSI3b, HOH, KATHOH, aHWOH, PaCTBOP, MaccoBasi J10J1s1 BelllecTBa (MPOLIEHTHAs KOHIEHTPALUs1) B pacTBOPE;

® JUUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATUW M TPUMEHSTh ASTH TMOHATUS MpPU ONHCAaHUU BEIIECTB M HX
MIPEBPAILCHHI;

®  ICIIOJIb30BATh XMMHYECKYIO CUMBOIIUKY JJIsi COCTaBIeHUs! ()OPMYIT BEIIECTB U YPAaBHEHUN XUMHUYECKUX PEaKIIUi;



® ONpeneNsITh BaJICHTHOCTb aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHHUSX, CTETIEHb OKHCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
MIPUHAIICKHOCTh BEIIECTB K ONpPENeIEHHOMY KJIACCy COCIUHEHUH Mo (opMyrnaM, BUA XUMHUYECKOH CBSI3M (KOBAJCHTHAst U MOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpsiBaTh cMmblci [lepuoguueckoro 3akona [l. 1. MenaeneeBa: 1eMOHCTpUPOBATh IIOHUMAHHUE IIEPUOAUIECKON 3aBUCUMOCTH CBOMCTB
XUMHAYECKHX 3JIEMEHTOB OT MX IMOJIoKeHHs B Ileprouueckoii cucteme, 3aKOHOB COXPAaHEHUsI MacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTaJipo;

® OMNWCHIBATh U XapaKTepH30BaTh TabMMuHyio (opmy [leproandeckoit cucTeMbl XMMUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHITUS «TJIaBHAS
noarpynmna (A-rpynma)» u «nobouynas moarpynmna (b-rpynma)y», manble uw OOJbIINE MEPUOIBI, COOTHOCHTH OOO3HAYEHHMS, KOTOpPHIS
umeroTcs B Tabnmue «llepmomuueckass cucrema xumuueckux siemeHToB J[. VM. MenpneneeBay ¢ UYMCIIOBBIMH XapaKTEPUCTHKAMHU
CTPOCHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sapa, oOIIee YMCIIO AIIEKTPOHOB M PACHpPENEICHNEe WX MO DJICKTPOHHBIM
CIIOSIM);

e KJaccU(UIUPOBATh XUMUYECKHE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMUYECKHE PEaKIUH (II0 YUCIy U COCTaBy y4acCTBYIOIIMX B
peaKiuu BEIIeCTB, M0 TEIIOBOMY b (deKTy);

® XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XMMHUYECKHE CBOWMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KAAs OMHMCAHUE MPHUMEpPaMHU
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

® TIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX KAUYECTBEHHOTO COCTaBa, BO3MOXHOCTH IPOTEKAHHS XUMHUYECKHX
MIPEeBPAICHUI B PA3TUYHBIX YCIOBUSIX;

® BBIYUCIATH OTHOCHUTENBHYIO MOJEKYISPHYIO M MOJSIPHYIO MacChl BEIECTB, MACCOBYIO JIOJNIO XMMHMYECKOIO 3JeMeHTa Mo (opmyne
COEIMHEHUS], MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peakIii;

® [PUMEHSATh OCHOBHBIC ONEpallMd MBICIUTEILHONW JEATENIbHOCTH — aHajiu3 M CHHTE3, CpaBHEHUE, 000OIIeHHe, CHUCTeMaTH3allMIio,
KJIacCU(UKALMIO, BBIABICHWE NPUYUHHO--CIEJACTBEHHBIX CBs3ed — Ui HM3y4eHHMs CBOMCTB BEINECTB M XMMHUYECKHX pEaKIuil,
€CTECTBEHHO-HAYYHBIE METO/IbI IO3HAHMS — HAOIIIO/ICHHE, I3MEPEHHE, MOJICITUPOBAHHE, SKCIIEPUMEHT (peabHBIN 1 MBICTICHHBIN);

e Cle[0BaTh IpaBUJaM MOJb30BAHUS XUMHUYECKOW IMOCYAOoH M nabopaTOpHBIM 00OpYyJOBAaHHEM, a TaKXke IpaBUiIaM oOOpalleHHs ¢
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHUSMH IO BBITOJHEHHIO JTAOOPATOPHBIX XMMHUYECKHX OTBITOB II0 MOJNYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOPOAAa M KHUCIOPOJA), MPUIOTOBIEHUIO PACTBOPOB C OMpeAETIEHHON MaccoBOMl J0Jieil pacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh M MPOBOAUTh XUMHUUYECKUE SKCIIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB MLIENOYEH U KUCIOT C MOMOILBIO
WH/IUKATOPOB (JIAKMYC, (heHONIPTaTCHH, METUIIOPAHK U JPYTHUE).

K xonmy oOyuenus B 9 kijacce IpeIMETHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPakaTh C(HOPMUPOBAHHOCTH y OOYYAIOIIHXCS

YMEHUN:



PacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATUNA: XUMUUYECKHUI JIEMEHT, aTOM, MOJIEKYJIA, HOH, KATUOH, AaHUOH, ITPOCTOE BEILIECTBO,
CJIOKHOE BEILECTBO, BAJICHTHOCTD, 3JIEKTPOOTPUIIATEILHOCTD, CTENIEHb OKUCIICHUSI, XUMUYECKasl pEaKIIUsl, XUMUYECKast CBS3b, TEIJIOBOU
3¢ (deKT peakuuu, MOJb, MOJSPHBIA O0BEM, PacTBOP, ANMEKTPOJUTHI, HEIICKTPOIUTHI, SICKTPOIUTHUECKAS TUCCOLUAIUS, PEaAKIIHH
MOHHOI0 OOMeHa, KaTalau3aTop, XMMHYEeCKOe paBHOBECHE, OOpaTHMble U HEOOpAaTUMbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKkiuu, OKUCIUTEIb, BOCCTAHOBUTEINb, OKUCICHUE U BOCCTAHOBIICHUE, aJNIOTPONHS, aM(pOTEPHOCTh, XUMHUECKas CBSI3b (KOBaJCHTHAs,
WOHHAs, METAJUIMYECKas), KpUCTaUIMuecKas peméTka, KOppo3us METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW pEaKIuu, MPeaesbHO
nonyctuMmas konuentpauus [1JIK Bemectsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKMX TOHSTHM M NOPUMEHSATh OSTH TMOHSATUS MPU ONUCAHWU BEIIECTB U UX
IIPEBPAILCHMUI;

MCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JIJIsl COCTaBJICHHS (JOPMYJI BEIIECTB U yPaBHEHUH XUMUICCKUX PEAKITUI;

OTPEIEATh BAJICEHTHOCTh W CTENEHb OKHUCICHHUS XUMHUYECKHUX JJIEMEHTOB B COCAMHEHUSX Pa3IMYHOrO COCTaBa, MPUHAJIICKHOCTD
BEILIECTB K OMPENEIEHHOMY KJIAacCy COEAUHEHUU 1Mo (opmysiaM, BHJI XMMHUYECKOW CBA3M (KOBaJEHTHAs, MOHHAs, METaJUIMYecKas) B
HEOPraHMYECKUX COCJAMHEHUSAX, 3apsj] HMOHA O XHMMHUYECKOW (opmyle, XapakTep cCpelbl B BOJHBIX pacTBOpaXx HEOPTaHUYECKUX
COEIMHEHU, TUIT KPUCTAJUIMYECKOM pelIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbici [lepuoanueckoro 3akona [[. 1. MenneneeBa u JeMOHCTpUPOBATh €r0 NOHMMAaHUE: ONMKMCHIBATh U XapaKTEPU30BaATh
tabnmuunyto Qopmy Ileprogudeckoil CUCTEMBI XMMHUYECKHUX DJIEMEHTOB: pa3iuyaTh MOHITHUS «TJaBHas moiarpymnma (A-rpymma)» u
«mobounast nmoarpynmna (b-rpymnmna)», manbie U OOJbIINE MEPUOMBI, COOTHOCHUTh 0003HAUYEHMsI, KOTOPhIE UMEIOTCS B MEPUOIUUECKOM
Ta0IUIE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB U 3apsij siApa, 0011Iee YHUCII0 DIIEKTPOHOB
U pacrpeieneHne uX Mo 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHe 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 2JIEMEHTOB M UX COCTUHEHHM
B IIPEJIENIaX MajbIX NEPUOJIOB U TJIABHBIX MOJTPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;

KJIacCCU(UIIUPOBATH XUMUYECKHE DIIEMEHThI, HEOPraHMUECKHE BEIIECTBA, XUMHUUECKHE peakiuu (M0 YHCIy U COCTaBY yYacCTBYIOIIHMX B
pEeaKIy BEIIECTB, MO TEII0BOMY 3 (PEKTY, M0 U3MEHEHHUIO CTETIEHEW OKHCIICHUS] XUMUUECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CHenu(PUUIeCKHe XUMHYECKHE CBOWCTBA MPOCTBIX U CIOXKHBIX BEIIECTB, MOATBEpKIast
OTHMCaHUe TPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKHUX PEAKIINA;

COCTaBJISITh YPAaBHEHUS JJIEKTPOIUTHUYECKON TUCCOIMAIMU KUCIOT, IIEJ0oUeld U COJIeH, TOJIHbIE U COKpAIll€HHbIE YPAaBHEHMS pPEaKlMid
WOHHOTO OOMEHa, ypaBHEHHS PEaKIHMid, MOJATBEPIKIAIOIINX CYIIECTBOBAHHE TEHETHMUECKOW CBSI3M MEXKIY BEIIECTBAMH Pa3TUIHBIX
KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCINUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKITUI TTOCPECTBOM COCTABIICHHS DJIEKTPOHHOTO OalaHCa dTUX PEaAKITUi;
MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBHCHUMOCTH OT HMX CTPOEHHS, BO3MOXXHOCTU MPOTEKAHUS XWMUUYECKHX IMpEBpAIICHUl B
Pa3INYHBIX YCIIOBHUSIX;



BBIUUCIISATH OTHOCUTEJBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMeHTa Mo (opmyie
COEJIMHEHMSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOMN peaKIuu;

coOMroAaTh MpaBuUiia MOJIb30BAHMS XUMHUYECKOM MOCYyAOH U JIabopaTOpHBIM OOOpYyIOBaHMEM, a TakKe IpaBuia OOpalleHus C
BEILIECTBAMHU B COOTBETCTBUU C MHCTPYKLUHUSMH IO BBIMOJHEHHUIO JaOOPATOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMpPAHUIO
ra3000pa3HbIX BEHIECTB (aAMMHUAKA U YTIIEKUCIIOTO ra3a);

MIPOBONTH PEAKIUH, TIOTBEPKIAIOIINE KAaYeCTBEHHBIN COCTaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MTyTEM XJIOPH]I-, OpOMHUI-
, uonun-, kapoonar-, ¢ocdar-, cuiamkar-, cyiabdar-, THAPOKCUA-UOHBI, KAaTHOHbI AMMOHMS U HMOHBI H3YYEHHBIX METaJlIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHITh OCHOBHBIE OINEPALMM MBICIUTENBHOM [EATENbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, O0O0OIIeHHE, CHUCTeMAaTHU3AIHIO,
BBISIBJICHHE MPUYHHHO-CIICJCTBEHHBIX CBS3€M — JUIsl M3yUEHUS CBOMCTB BEIUIECTB M XMMHUYECKUX PEAKIMil, €CTeCTBEHHO-HAY4YHbIE
METO/IbI TIO3HAHMS — HAOIIOJICHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peaabHbIN U MBICIICHHBIN).



[puno:xenue 1 k padoueii mporpamme

KAJIEHIJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosaunyecTBo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG pPOBHbIE)
KoHnTpoubHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMusi — BaKHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 ) bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BemntecTBa 1 xumMmueckue 15 1 bu6nuoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢c

Hroro nio pazgeny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelleCTB
21 Boznyx. Kucnopon. ITonsitue 6 bubnmnorexka [HOK

) 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonsitue o kucnorax g 1 bubmmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 06 5 | | but6mmoreka [IOK

) OCHOBAHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 1 1 | bubnuotexa [JOK

’ HEOPraHUYECKUX COCIMHEHU https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoguveckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.




Xumuuyeckas cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE Pe€aknuu

Ilepronnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 bu6nuoreka [IOK
’ XHUMHYECKHX dj1eMeHToB JI. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBA3b.
39 0 TeNbIHO 3 | bu6nuoreka [IOK
) KucTen https://m.edsoo.ru/7t41837¢c
BOCCTAHOBUTEJIbHBIEC PEAKIIUU
bubnnoreka IIOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢c
P 3 bubnnoreka IIOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63 4

[MPOT'PAMME




9 KUIACC

KonuyecTBo yacos JIEeKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM nu(ppoBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIIuu
L1 [ToBTOpEeHue U yriaydlieHne 3HaHui 5 | bubnuoreka [JOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [HOK
’ peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnmnoreka [HOK
’ XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 | bubmuoreka [JOK
) aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorexa LOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LHOK
) . PYIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAVHCHUSA
Hroro no pazneny 25




Pazgen 3. MeTa/iIbI M BX COeIUHEHU S

. bubmuorexa [JOK
31 Obmpae cBoHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




[puno:xenue 1 k padoueii mporpamme

KAJIEHIJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBO 4acoB 3ﬂeKTp0HHBIe I[aTa
PDyHKIMOHAJIBHA ndpoBbIe
Ne n/m Tema ypoka Kourpo IpakTn YHKIL uupp JIAH ¢dakr
Bcero @ JibHBIE yecKune sl T[PAMOTHOCTh o0pa3zoBaTe/IbHBI
padoThI padoThI e pecypcsl
[Ipenmer xumumu. 3.09
Ponb xuMuu B )XKU3HU
bu6mmoreka [IOK
yenaoBeka. Tena n
semectra. PHK 1 https://m.edsoo.ru/f
HHeetne. f0d210c
Poan xumuu B
JKH3HM YeJI0BeKa.
bu6mmorexa [IOK =~ 5.09
ITorsaTne o MeTomax
O3HAHYISL B XUMUM 1 https://m.edsoo.ru/f
03 f0d227e

[TpakTrueckas 10.09
pabota Ne 1

«[IpaBuna paboThI B
naboparopuu u
pUEMBI OOpaIeHHsI C
71a00paTOPHBIM
000pyI0BaHUEM
PHK Texnuka
0e30macHOCTH
MoBe/IeHNsI B
KaOMHeTe XMMHH.

bu6nmoreka [JOK
https://m.edsoo.ru/f
£f0d23dc




YucThle BEIECTBA U
cmecu. Crioco0sl
pas3aeneHus CMecen.

— CIIOCOOHOCTH
PUMEHATH 3HaHUS,
HOJ’Iy‘-IeHHBIe HpI/I

bu6mmoreka [JOK

12.09

4 Craprosas A3YYECHUU XUMUU https://m.edsoo.ru/f
JUIS peLeHUs f0d26ca
AHATHOCTHYECKAS 3a7ay,
padora
[IpakTnueckas 17.09
pabota Ne 2 bubmmoreka [JOK
5 «Paznenenue cmeceit https://m.edsoo.ru/f
(Ha mpUMepe OYUCTKHU f0d28c8
MOBAPEHHOI COMM)»
npeaiaraTh Winu 19.09
OLICHHUBAThb bubmuoreka [JOK
6 ATOMBI U MOJIEKYJIBI Crnoco0 Hay4yHOro | https://m.edsoo.ru/f
HUCCIeI0BaHUsI f0d2a6¢
JTAHHOT'O BOITpOCa
XUMHYECKUE 24.09
SJIEMEHTBI. 3HAKU bu6mmorexa [IOK
7 (cUMBOJTBI) https://m.edsoo.ru/f
XHMHYECKUX f0d2be8
AJIEMEHTOB
TTpOCThIE H CHOKHBIE bu6mmorexa [IOK =~ 26.09
8 - https://m.edsoo.ru/f
f0d2a6¢
ATOMHO- Bubmuoreka [IOK =~ 1.10
9 MOJIEKYJIIPHOE https://m.edsoo.ru/f
yUCHHE f0d2d50
10 3aKOH OCTOSIHCTBA Bbubaunoreka [IOK =~ 3.10

cocTaBa BCUICCTB.

https://m.edsoo.ru/f




XuMuueckas fOd2eae
dbopmyna.
BanentHOCTE aTOMOB
XUMHYECKAX
JJIEMEHTOB
JIe7IaTh U HAy4YHO 8.10
OTHOcUTEIbHAS 000CHOBBIBATH
bubmuoreka [JOK
aTOMHAas Macca. MIPOTHO3HI O
11 OrHocTe N oTeKa https://m.edsoo.ru/f
THOCHUTEJIbHAS OPOTEKAHUUA
b £0d323c
MOJICKYJIIpHas Macca rpoiiecca uiu
SIBJICHUS
Maccosas goas 10.10
bubmuoreka [JOK
XUMHYECKOTO
12 S eMeHTa https://m.edsoo.ru/f
JIEMEHTA B
f0d350c
COEIMHEHUN —
Konuuectso Bu6nmoreka [JOK =~ 15.10
13 BelecTsa. MoJib. https://m.edsoo.ru/f
MognspHas macca f0d5230
dusnyeckue u 17.10
XUMHUYECKHE
SIBIIEHUS.
XuUMH4YECKask peaKus
AKTyaJIbHasi bubmuorexa [IOK
14 TeMaTUuKAa AJId https://m.edsoo.ru/f

permoHa
TroMeHcKkuit
XHMHKO-
(papmaneBTHYCCKUH
3aBoj (TX®D3)

f0d37fa




15

16

17

18

19

[Ipu3Haku u ycioBus
MPOTEKAHUS
XAMHYECKHUX PEaKUi

3aKOH COXpaHEHHUs
MAaccChl BEIISCTB.
XuMHu4yecKre
ypaBHEHUS

Brruncnenus
KOJIMYECTBA, MACCHI
BEILECTBA 10
YPaBHEHUSAM
XUMUYECKHUX PEaKLui

Knaccudukanus
XUMHUYECKHUX PEeaKIIHii
(coenuueHus,
pa3oXKeHus,
3aMelleHus, ooMeHa)

M. B. JlomoHOCOB —
Y4EHBIN-
DHITUKJIONE/INCT.
O06o06mIeHNE U
CHCTEMATH3AIIH
3HAHWI

AHanu3upoBaTh,
HUHTEPIPETUPOBAT
b JJAHHBIE U
JieNaTh
COOTBETCTBYIOIIN
€ BBIBOJIBI.

Haxonute HyXHBIE
JIaHHEIC B TEKCTE
CBSI3aHHBIX C
OKpY’KaroIlen
MIPUPOTHOMN
cpenoi,
obecreueHneM ee
COXPaHHOCTH,
OCO3HAHUS
r100aJIbHBIX
AKOJOTHYECKUX
npobJeM U myTei

bubmuoreka [JOK
https://m.edsoo.ru/f
f0d3al6

bubmuoreka [JOK
https://m.edsoo.ru/f
f0d3b88

bubmuoreka [JOK
https://m.edsoo.ru/f
f0d5708

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0d3f34

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0d40c4

22.10

24.10

5.11

7.11

12.11




UX PELICHUs

[IOCPEICTBOM

METOJI0B
XUMUHU.

20

KoHnTtposbHas pabota
Nel mo Teme
«BemecTBa u
XUMHYECKHE
peaKuumn»

bu6mmoreka [JOK
https://m.edsoo.ru/f
£0d4290

14.11

21

22

Bo3nyx — cmech
ra3zoB. CocrtaB
Bo3ayxa. Kucinopon
— 3JIEMEHT U
MIPOCTOE BEIIECTBO.
O30n. PHK
3arpsi3HEHHOCTH
Bo3ayxa. O30HOBBIE
AbIPBI.

duznveckue u
XUMUYECKHE
CBOMCTBA KMCJIOPOJIa
(peakuuy OKUCIICHUS,
ropenue). [lonstue
00 oxcunax. PHK
JKOJIOrnYecKui
cJieq] «<Ha Boje, B
Bo3ayxe». Crnocoobl
COKpanieHust
IKOJOTHYECKUX
CJIe0B.

JeNaTh U HAYYHO
000CHOBBIBATH
IIPOTHO3BI O
POTEKaHUU
nporiecca Wiu
ABJICHUA

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

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0d4614

19.11

21.11




Crnioco0sl mosryyeHus
KUCJIOPOAA B
naboparopuu u

bu6mmoreka [JOK

26.11

23 S ——— https://m.edsoo.ru/f
p : f0d497a
[Ipumenenue
KHCIIOpoJia
TermoBou 3P ekt 28.11
11"1) AHanM3UpoOBaTh,
XUMUYECKON
WHTEPIPETUPOBAT
peakuuu, MoHsATUE O bubnuoreka [IOK
b JJAHHBIC U
24 TEPMOXHUMHUYECKOM https://m.edsoo.ru/f
JenaTh
YpPaBHEHUHU, DK30- U f0d4790
COOTBETCTBYIOIIU
SHAOTEPMHUECKUX
€ BBIBOJIBI.
peaKIusax
TommBo (HedTh, 3.12
yroJib ¥ METaH). bu6nuorexa [IOK
25 3arpsi3HeHuE https://m.edsoo.ru/f
BO3/yXa, CIIOCOOBI fOd4c4a
€ro MpeAoTBPALLEHUS
[IpakTnueckas 5.12
pabota Ne 3 o Teme
bu6mmorexa [IOK
«ITonyuenue u
26 coBMbAIIE https://m.edsoo.ru/f
P f0d4ae2
KHCIIOPOJIa, U3YUYEeHHE
€ro CBOMCTBY»
Bonopong — snemeHnt 10.12
U IIPOCTOE BELIECTBO. bubnuorexa [JOK
27 Haxoxnenue B https://m.edsoo.ru/f

npupoze. PHK pH
KOXKH YeJIOBeKa.

f0d4ddo




Bausinue pexiaaMbl

Ha BbIOOP.
AHanu3upoBaTh, 12.12
®dusznyeckue u
UHTEPIPETUPOBAT
XUMHYECKUE bubmuoreka [JOK
- b JJAHHBIE U
28 CBOICTBa BOJIOPO/JIA. AL https://m.edsoo.ru/f
[Ipumenenue A f0d4ddo
COOTBETCTBYIOIIU
BOJZIOpOA
€ BBIBOJIBI.
bubmuorexa [IOK | 17.12
ITonsTue 0 KucIoTax
29 L COMIX https://m.edsoo.ru/f
" £0d50d2
Crioco0sbI MoTydeHus Bbu6muorexa [IOK =~ 19.12
30 BOJIOPOJIa B https://m.edsoo.ru/f
naboparopuu f0d4ddo
IIpakTrueckas 24.12
paborta Ne 4 o Teme
bu6mmoreka [JOK
«ITonyuenue nu
31 SHpAHIE B . https://m.edsoo.ru/f
CoOMpaHue BOJIOpPOA, f0d4f42
U3YYEHHUE ero
CBOWCTB»
Haxonute u 26.12
U3BJICKATH OJTHY
WJIH HECKOJIBKO
MomnsipHblil 00BEM €MHMUI] bubmmorexa [JOK
32 ra3zoB. 3aKOH uH(popMaIuy, https://m.edsoo.ru/f
ABorazpo PacmoI0KEHHBIX f0d542e
B OJTHOM
dbparmenTe

TCKCTA.




Borancienns 00bEMa,
KOJINYECTBA BEIIECTBA

14.01

rasa 1o ero bubmuorexka [JOK
33 U3BECTHOMY https://m.edsoo.ru/f
KOJINYECTBY f0d55a0
BEIIECTBA WU
00BEMY
Brruucienus 16.01
00BEMOB Ta30B 110
bubmuoreka [JOK
34 zza;(f:;eﬂ;;fjg:nﬂ https://m.edsoo.ru/f
f0d5708
00BEMHBIX
OTHOIIICHUH ra30B
duzndeckue u 21.01
XUMHYECKHE
CBOMCTBA BOJIBI.
AKTyaJIbHaA
bu6mmoreka [IOK
35 TeMATHIA LT https://m.edsoo.ru/f
permoHa £0d587a
BupryaabHas
IKCKYpPCHS HA
OYMCTHBIE T.
TioMeHHU
CocTaB OCHOBaHHIA. Bu6nuoreka [JOK ~ 23.01
36 [Moustue 00 https://m.edsoo.ru/f
AHIUKATOpax f0d59e2
Bopna xak npeayaraTh uiu bubmmoreka [JOK =~ 28.01
37 pacTBOPHUTEIND. OLICHUBATh https://m.edsoo.ru/f

Hacrimnienurie u

Croco0 Hay4HOTO

f0d5b40




HEHACBHIIIICHHbBIE
pactBopbl. MaccoBast
J10J151 BELIECTBA B

HACCIIENOBAHUS
JTAHHOTO BOITpOca

pacTtBope
[IpakTnueckas 30.01
paborta Ne 5 o Teme
«IIpuroroBienue
bubmuoreka [JOK
PacTBOPOB ¢
38 OHDeIeTEHHO https://m.edsoo.ru/f
PEICIICHIO - f0d5eba
MacCOBOH JI0JIeH
pPacTBOPEHHOTO
BEIIICCTBA»
KonTponpsHas padora 4.02
bubmuoreka [JOK
No2 o Teme
39 KHCTIOnO https://m.edsoo.ru/f
HOPOA. £0d6342
Bonopoa. Bona»
OKCHIIBI; COCTaB, Bbu6muoreka [IOK =~ 6.02
40 KJIacCU(pUKanus, https://m.edsoo.ru/f
HOMEHKJIATypa f0d664e
ITony4yenue u MIPUMEHSATH 11.02
XUMHUYECKHE COOTBETCTBYIOIIU
. o bubnmnoreka [JOK
CBOMCTBA KUCIIOTHBIX, € €CTeCTBEHHO-
4 OCHOBHBIX U Hay4YHBIC 3HAHUS AL
I f0d664e
aM(doTepHBIX JU1s1 OOBSICHEHHSI
OKCHJIOB SIBIICHUS.
OCHOBaHUS: COCTaB, 13.02
bubmuoreka [JOK
Kiaccudukanus,
42 https://m.edsoo.ru/f

HoMeHkatypa. PHK
IIpaBuia

fOd67ca




M0JIL30BAHUSA
OBLITOBOM XMMHUeEH

[Tony4enue u Bbubnuorexa [JOK ~ 18.02
43 XUMHYECKUE https://m.edsoo.ru/f
CBOMCTBa OCHOBaHHUI fO0d67ca
Haxomuth u 20.02
U3BJICKATH OJIHY
WJIH HECKOJIBKO
Kucnotsr: cocras, SMHHII Bub6nuoreka LIOK
44 Kiaccudukanus, uHpopmanuu, https://m.edsoo.ru/f
HOMEHKJIaTypa PacHOI0KEHHBIX fOdfee2
B OJIHOM
¢dparmenTe
TeKCTa.
ITony4yenue u 25.02
XUMHUYECKHE
CBOICTBA KUCJIOT.
AKTyalIbHasi bu6nuorexa [IOK
45 TEMATHKA 1JI9 https://m.edsoo.ru/f
peruona fOdfee2
TromeHckum
AKKYMYJIATOPHbIN
3aBoa (TA3)
Comnu (cpennue): 27.02
HOMEHKJIATypa, bubnmnoreka [JOK
46 CIOoCOOBI OTyYeHUS, https://m.edso0.ru/0
XUMHUYECKHE 0ad9474
CBONCTBA
47 [IpakTnueckas JIeTIaTh U HAy4YHO bu6mmoreka [IOK = 4.03




pabota Ne 6.
Pemenue
IKCIIEPUMEHTATBHBIX
3a/1a4 1Mo TeMe

000OCHOBBIBATh
MIPOTHO3BI O
MPOTEKAHUN
mporecca wiu

https://m.edsoo.ru/0
0ad9b7c

«OCHOBHBIE KJIACCHI SIBJICHHS
HEOPTraHUYECKHUX
COEIUHEHUI)
I'enerndeckas cBs3b 6.03
bubmuoreka [JOK
MEX]Ty KJIaccaMu
48 - https://m.edsoo.ru/0
p $ 0ad9a50
COCTMHCHU I
O6o001eHne U Bbu6moreka [JOK =~ 11.03
49 CHCTEeMaTH3aIHs https://m.edsoo.ru/0
3HAHUN 0ad9cb2
KonrponbHas pabora 13.03
Ne3 o Teme bu6mmorexa [IOK
50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/0
HEOPraHUYECKUX 0ad9ela
coequHeHui"
ITepBble ONBITKN 18.03
KJIaccu(uKanuu
bubmuoreka [JOK
XUMHYECKHX
51 semerrop. TTorsTie https://m.edsoo.ru/0
' Oad9ffa
0 TpyIIaxX CXOIHBIX
3JICMEHTOB
[leproanueckuii 20.03
bubmuoreka [JOK
3aK0H U
52 https://m.edsoo.ru/0
ITepuoanueckas

CHUCTEMA XUMHYCCKHUX

Oadas52c




snemenToB 1. U.

Menpeneena
TTepHOTb, IPYIIIIbI, bu6mmorexa [IOK = 1.04
53 T — https://m.edsoo.ru/0
OadaS2c
Haxomute u 3.04
U3BJICKATh OJIHY
WJI HECKOJIBKO
CrpoeHue aToMOB. CAWHUI] bubmuoreka [JOK
54 CocTaB aTOMHBIX uHpopmanuu, https://m.edsoo.ru/0
anep. 3oTombl PaCTOI0KEHHBIX Oada342
B OJTHOM
¢dparmenTe
TEKCTa.
Crpoenue 8.04
3JIEKTPOHHBIX
000JI0YeK aTOMOB bubmuoreka [JOK
55 3JIEMEHTOB https://m.edsoo.ru/0
ITepuoanueckoit 0Oada6bbc
cucremsl JI. U.
Menneneesa
XapakTepucTUKa 10.04
XAMHYECKOTO
3JIEMEHTA TIO €TO bubnmoreka [JOK
56 MTOJI0KEHUIO B https://m.edsoo.ru/0
Ilepuonnueckon 0Oada824
cucreme /1. W.
Menpeneena
57 3HaucHUe bu6mmoreka [IOK = 15.04




[Tepuoauueckoro
3aKOHa JJIS pa3BUTHUS
HayKU U IPaKTUKH. [].
H. MenneneeB —
Y4€HBIN, NeAaror u

https://m.edsoo.ru/0
0ada96e

rpaXKIaHUH
IPUMEHSITh 17.04
DIEKTPOOTPHULIATEITBH COOTBETCTBYIOIIU
bubmuoreka [JOK
OCTb aTOMOB € €CTECTBEHHO-
>3 XUMUUYECKUX HAYUYHbIC 3HAHUS hitps://m.edscoru/0
i 0adaab8
3JIEMEHTOB IS OOBSICHEHUS
SIBIICHUS.
Honnas xumuueckasa Eus OK 22.04
cBs136. PHK UoHbI ubmorexa 11
59 I 46 https://m.edsoo.ru/0
ATpHs Ha Cykoe Oadac34
310POBbS YeJIOBeKA.
KoBaneHTHas Bbubmuoreka [JOK =~ 24.04
60 MOJISIpHAS https://m.edsoo.ru/0
XUMHUYECKasl CBAI3b Oadaab8
KoBanenTHas Bu6nuoreka [IOK =~ 29.04
61 HEMOJISIpHAs https://m.edsoo.ru/0
XUMHYECKasl CBAI3b Oadaab9
ONUCKHIBATh U 1.05
OLIEHUBATH
CII0COOBI, bubmuoreka [JOK
62 CreneHb OKUCIEHUS KOTOpbIE https://m.edso0.ru/0
HCTIOJIb3YIOT Oadae28

y4EHBIC, YTOOBI
o0ecneunThb




HaaEKHOCTh

JIAHHBIX U
JIOCTOBEPHOCTh
00BSICHEHUIA.
OKHCIHUTETBHO- Bbu6muoreka IIOK =~ 6.05
63 BOCCTaHOBMTECIIbHBIC https://m.edsoo.ru/0
peakunu 0adb076
bubmuorexa [IOK  8.05
OKucIuTeIu U
64 BOCCTAHOBITE https://m.edsoo.ru/0
. 0adb076
KonTponpsHas padora 13.05
bubmuoreka [JOK
Ne4 o Teme
65 «CTDOGHME ATOMA https://m.edso0.ru/0
p ' 0adb486
XUMHYeCKast CBSA3b»
Haxonuts u 15.05
U3BJICKATH OJTHY
. HJIM HECKOJIBKO
PesepBHBIil ypOK.
€ IUHHIL bu6mmoreka [IOK
O000menue u
66 uHopManuy, https://m.edsoo.ru/0
CUCTEMATHU3ALUS
o PaCIIONI0KEHHBIX 0Oadb33c
3HAHUI
B OJHOM
¢bparmenTe
TEKCTA.
PesepBHbIi ypoOK. 20.05
bu6mmorexa [IOK
O0001enue u
67 S — https://m.edsoo.ru/0
e 0ad9ch2
3HAHUHI
68 PesepBHbIil ypok. bubnuorexka [IOK = 22.05

O060061EHNE U

https://m.edsoo.ru/f




cUcTeMaTHu3alus f0d61c6
3HAHUH

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 08 4 4



9 KJIACC

KoimnuecTBo yacos JIEeKTPOHHbBIE Hata
Ne Tema ypoka KounTtpous DyHKIHMOHAJIbHASA uudposbie ILUIaH dakr
n/n Bcero rpPaMoOTHOCThb oOpa3oBaTe/ibHbIE
pecypchl
[Tepuoanueckuit 3.09
3aKOH.
bubnuorexa [JOK
[Iepnonnueckas
1 https://m.edsoo.ru/00
CHUCTEMa XMMUYECKUX
adb59%e
anemenTtoB Jl. U.
Menneneena
3aKOHOMEPHOCTH B MIPUMEHSATH 5.09
W3MEHEHUU CBOWCTB COOTBETCTBYIOIINE bu6nuoreka [IOK
XAMUYECKHAX 1 €CTECTBEHHO-HAYyUYHBIE https://m.edsoo.ru/00
DJIEMEHTOB IIEPBBIX 3HAHUA I adb6b6
TPEX MEPHUOOB 00BsICHEHUS SIBJICHMUSL.
Knaccudukanus u 10.09
bu6nuoreka [IOK
HOMEHKJIaTypa
1 https://m.edsoo.ru/00
HEOpPraHUYECKUX
p adb7e2
BEIIECTB
Haxonuts 1 u3BiaeKkarhb 12.09

Buael xumuyeckoi
CBSI3H U TUIIBI
KpUCTATINIIMICCKUX
pemETOK

OJIHY WJIM HECKOJIBKO
eAuHUI] HHPOpPMAITUH,
PacCIoJIOKEHHBIX B
0oJIHOM (pparmeHTe
TEKCTA.

bu6nuoreka [IOK
https://m.edsoo.ru/00
adbac6




KonTpoabHas
pat6ora Nel o reme
«IToBTOpEHUE N
yrayOJaeHe 3HAaHUHA
OCHOBHBIX Pa3/eioB
Kypca 8 Kiacca»

17.09

Knaccudpukanus
XUMHYECKUX PEAKIUI
10 Pa3TUYHBIM
MpU3HaKaM

bubmuorexa [JOK
https://m.edso00.ru/00
adbcb(

19.09

[TonsTHE O CKOpOCTH

XMMHYECKON PEaKIuu.

ITonstue o
TOMOTEHHBIX B
reTepOreHHBIX
peaKkuusx

bu6nuoreka [IOK
https://m.edsoo.ru/00
adbe9a

24.09

ITonstue o
XUMHYECKOM
PaBHOBECHH.
@DaKTOpBbI, BIUAIOLINE
Ha CKOPOCTh
XMMHYECKON peaKIuu
U TIOJIOKEHUE
XUMHYECKOTO
paBHOBECHS

OKHUCIIUTEIBLHO-
BOCCTAHOBUTEIHHBIE

bu6mmoteka [IOK
https://m.edsoo.ru/00
adc28c

bu6mmoreka [IOK
https://m.edsoo.ru/00

26.09

1.10




peakuum adcade
Teopust JIe7IaTh U HAy4YHO 3.10
AIEKTPOJIUTUYECKON 000CHOBBIBAThH Bbubnuoreka LIOK
10 JHUCCOILUAIINH. MPOTHO3HI O https://m.edso00.ru/00
CuibHBIC U ClTa0bIe MIPOTEKAHUH TIpoIiecca adcd68
ANEKTPOJIUTHI WJIN SIBJICHUS
bubmuorexa [JOK 8.10
HNonHsble ypaBHEHUs
11 cariuii https://m.edsoo.ru/00
peartt add448
XuUMUYECKue 10.10
. MPUMCHSITh
CBOWCTBA KHCIIOT U
B COOTBETCTBYIOIINE bubnuoteka [OK
OCHOBaHUU B CBETE
12 . €CTECTBEHHO-HAaY4YHbIE https://m.edsoo.ru/00
MIpe/ICTaBICHHI 00
o 3HaHUS I add5d8
ANEKTPOIUTUIECKON
OOBSICHCHUS SIBJICHUS.
JUCCOLIMAIIUU
XuMU4YecKue 15.10
CBOICTBA COJIEH B
. bu6mmoteka [IOK
CBETe MpeACTaBIeHUI
13 o6 https://m.edsoo.ru/00
o add8b2
ANEKTPOIUTUIECKOM
JTUCCOITHAITTT
bubmuorexa [JOK 17.10
[TonsiTue o runponuse
14 coneit https://m.edsoo.ru/00
add9d4
O6001eHNE U bubmuoreka LIOK 22.10
15 cucTeMaTu3anus https://m.edsoo.ru/00

3HaHUN

addd12




IIpakTHyeckas 24.10
padora Ne 1.
Pemenue bubmuorexa [JOK
16 AKCIIEPUMEHTAIIBHBIX https://m.edsoo.ru/00
3a7a4 10 TEME « addbfa
DIEeKTpOIMTHYCCKAS
JTUCCOTTHAITUSY
Kourpoabnasn 5.11
padora Ne2 o Teme
bubnuorexa [JOK
«DNEKTPOIUTHYECKAS
17 https://m.edso0o.ru/00
JTUCCOITHAITHS.
addecO
XHUMHYECKUE PEAKITUN
B pacTBOpax»
O61mmas Haxoautes u n3BiIeKaTs 7.11
XapaKTepUCTHKA OJIHY WJIM HECKOJIBKO
bubmmoteka [IOK
rajoreHoB. eANHHI UH(OpMaLIHH,
18 https://m.edsoo.ru/00
XUMUYECKue pPacnoioKEHHBIX B addfed
CBOMCTBa Ha IpUMEPE OJIHOM (pparMeHTe
XJjopa TEKCTA.
XII0pOBOIOPOL. 12.11
ConsgHast KMCIIOTa, but6mmoreka [IOK
19 XAUMUYECKUE https://m.edso0o.ru/00
CBOICTBA, ITOJIyYEHHE, adel04
MIPUMEHEHHE
IpakTuyeckas bubnuotexa [JOK 14.11
20 padora Ne 2 1o Teme https://m.edsoo.ru/00

«IlonyueHnue constHON

ade348




KHUCJIOTBI, U3yYCHHE €€

CBOICTBY
Brrancnenus no 19.11
YpaBHEHUSIM
. bu6nuoreka [IOK
XUMUYECKUX PEaKIni,
21 CCITI O 13 https://m.edsoo.ru/00
g ade488
peareHTOB JIaH B
H30BITKE
O6mas 21.11
bubnnoreka IIOK
XapaKTEPUCTHKA
22 https://m.edsoo.ru/00
aneMeHToB VIA-
ade64a
TPYIIIIBI
AnnotponHsie 26.11
MOAU(DUKAIIIH CEPBI. MPUMEHSATD
Haxoxnenue cepsl u COOTBETCTBYIOIIIME bubmmoreka [IOK
23 e€ COeTMHCHUH B €CTECTBEHHO-HAyUHbIE https://m.edsoo.ru/00
pupoxaeC. 3HAHUS IS ade64a
XuUMHUUecKue OOBSICHEHHUS SIBIIEHUSL.
CBOMCTBA CEpBI
CepoBoaopo, 28.11
P P bubmuorexa [JOK
CTpOEHHE,
24 F—— https://m.edsoo.ru/00
. ade802
XHUMHAYECKHE CBOMCTBA
Oxkcuabl cepsl. CepHas 3.12
bu6mmoreka [IOK
KHCIIOTa, (U3UUYECKUE
25 https://m.edsoo.ru/00

1 XUMHYECKHE
CBOICTBA,

adea28




IIPUMEHEHHE

XUMUYECKUE PEaKIINH, dbopMyIupoBaTh HA 5.12
JIeXKAIIe B OCHOBE OCHOBE TOJTy4YCHHOH U3
MIPOMBIIIIICHHOTO TeKCTa HHPOPMAIIHH
croco0a MmoJTy4eHUs COOCTBEHHYIO Bubnuoreka LIOK
26 CEPHOU KHUCIIOTHI. TUIIOTE3Y, https://m.edsoo.ru/00
XHAMHYECKOE [IPOTHO3UPOBATH adec8a
3arpsi3HEHUE COOBITHS, TECUCHUE
OKpY’KaroIen cpeibl npoiiecca, pe3yibTaThl
COCIMHCHHSIMU CEPbI IKCIIEPUMEHTA
Beruucnenue 10.12
. bubmuorexa [JOK
MacCOBOH 7071
27 https://m.edsoo.ru/00
BBIXO0/1a TIPOJIYKTA
Aia IPOIYK adec8a
peakiuu
Obmas 12.12
XapaKTEePUCTHKA
3J€MEHTOB VA-
bu6nuoreka [IOK
rpynmnsl. A30T,
28 https://m.edsoo.ru/00
acIpocTpaHEHHUE B
pactipoctp adeeab
npupoje, puzndeckue
U XUMHYECKUE
CBONCTBA
AMmuak, ero JIENIaTh U HAYIHO 17.12
dbuzmveckue u 000CHOBBIBATH bubmoreka [IOK
29 XUMHYECKHE IIPOTHO3BI O https://m.edsoo.ru/00

CBOMCTBA, IIOJIy4CHUE
U IIPUMEHEHUE

MMPOTCKAHWH ITPpOILECCa
nin ABJICHUA

adf004




IIpakTHyeckas
padora Ne 3 o Teme

bu6nmoreka [IOK

19.12

30 «ITonyuenue https://m.edso0.ru/00
aMMMaKa, u3ydcHue adf180
€ro CBOMCTBY
A3oTHag KHUcaoTa, ¢€ Buoauorekxa ]_IOK 24.12
31 ¢busnueckue u https://m.edso0.ru/00
XUMHUYECKHUE CBOMCTBA adf306
Hcnoas3oBanue 26.12
HUTPATOB U COJICH
aMMOHHUS B KQ4eCTBE
MUHEPATBHBIX bubmuoreka [JOK
32 ya0OpeHui. https://m.edso0.ru/00
XuMHYECKOe adf518
3arpsi3HEHUE
OKpY>Karollen cpeibl
COCIMHCHHSIMU a30Ta
®dochop. Oxeun 14.01
bochopa (V) 1 bubmmotexa [JOK
dbocdopHas kucnora,
33 o — https://m.edsoo.ru/00
adf68a
XUMUYECKHE
CBOWCTBa, MOJTy4YeHUE
Hcnonp3oBanne 16.01
bu6mmoreka [IOK
¢docdatoB B kauecTBe
34 MUHEpATBHbIX https://m.edsoo.ru/00
adfc20

ynoOpeHuit.




3arpsi3HeHue
IIPUPOJHOM Cpebl

dbocharamu
Yraepon, 21.01
pacnpocTpaHeHHUE B
npupoe, GpuzndecKue
1 XUMUYCCKHE bu6nmoreka [IOK
35 CBOIICTBA. https://m.edsoo.ru/00
AKTyajibHasA adfd9c
TeMAaTHKA ISt
pernona OOO
«CUBYP Toboabck»
OpPMYJIMPOBATh HA 23.01
Oxkcupl yriaepojaa, ux Gopyatip .
OCHOBE TIOJTy4YE€HHOW U3
¢buznueckue u
TekcTa nHpopMauu
XUMHYECKHE
5 COOCTBEHHYIO bubmuorexa [JOK
CBOMCTBA.
36 TUIIOTE3Y, https://m.edsoo.ru/00
OKOJIOTUUECKHE
MIPOTHO3HPOBATH adfebe
MpoOJIeMbl, CBSI3aHHBIE
COOBITHS, TCUCHHUE
C OKCHJIOM yTJIepoia
av) mporiecca, pe3ynbTaThl
IKCIIEPUMEHTA
bubmuorexa [JOK 28.01
VronbHas KUCI0TA U
37 o8 com https://m.edsoo.ru/00
: ae006¢
IpakTHyeckas Bubmoreka [IOK 30.01
38 padora Ne 4 o Teme https://m.edso0.ru/00

"Ilonyuenue

ae027e




YTJIEKUCIIOTO Ta3a.
KauectBennas
peakius Ha KapOoHaT-

"

HOH

39

40

41

[TepBonavasibHbIE
MOHATHUS 00
OpraHUYECKUX
BEIIIECTBAX KaK O
COCJIMHECHHSIX
yriaepoja.
AKTyajIbHas
TeMAaTUKA J1JIs
peruona AO
«AHTUIIHHCKHH
HedTenepepadaTbiBa
1M 32BOI»

Kpemnnii u ero
COCIMHEHMS

IIpakTHyeckas
padora Ne S.
Pemenue
AKCIEPUMEHTAIIbHBIX
3aJ1a4 110 TeME
«Baxneimme
HEMETaJlJIBl ¥ UX
COCITMHECHHUS

Haxoautes u n3BiIeKaTh
OJIHY WJIK HECKOJIBKO
eauHUI nH(OpMaIuH,
PacCIoI0KEHHBIX B
OJIHOM (pparmeHTe
TEKCTa.

bubnuorexa [JOK
https://m.edsoo.ru/00
ae054e

bu6nuoreka [IOK
https://m.edsoo.ru/00
ae080a

but6mmoreka [IOK
https://m.edsoo.ru/00
ae0bf2

4.02

6.02

11.02




KourpoabHas 13.02
padora Ne3 o reme bubnmoreka [JOK
42 «Baxueiiue https://m.edsoo.ru/00
HEMETAJIJIBI ¥ UX aelel8
COCIMHCHH S
O6mas 18.02
XapaKTEePUCTHKA
XUMHYCCKHUX
3JIEMEHTOB —
bubnuorexa [JOK
METaJLIOB.
43 https://m.edso0o.ru/00
Meramdeckas CBs3b
ael03e
1 MeTaJuThYecKas
KpUCTaJUTMYECKas
pemérka. @u3ndeckue
CBOICTBA METAJIJIOB
HaXOJIUTh U U3BIEKATh 20.02
XUMHUYECKHUE
. HECKOJIBKO €JTMHMI]
CBOICTBa METAJJIOB. bubmmoteka [IOK
. uHopManuy,
44 DNEeKTPOXUMHUYECKU I https://m.edsoo.ru/00
. PaCIoJIOKEHHBIX B
AL HaPSKECHUN ael156
pa3HbIX (hparMeHTax
METAIIJIOB
TEeKCTa
Oo6mmue crnocoObl 25.02
MOJTyYEHUsI METaJIOB.
but6mmoreka [IOK
CnnaBsl. Beraucnenust
45 https://m.edsoo.ru/00

110 YpaBHEHUAM
XUMHYECKUX PEaAKIUH,
€CJIM OJIUH U3

aecll56




pPCarcHTOB COACPIKUT

MIPUMECH
bu6nmmoreka [IOK 27.02
[TonsiTHE O KOppO3HUH OOBSACHSATH TPUHITUTT
46 . https://m.edsoo.ru/00
METAJIIOB NENCTBUA TEXHOIOTUHI
ael278
bu6mmoteka [IOK 4.03
47 [llenounpie MeTaIITBI https://m.edsoo.ru/00
ael4b2
OKCHIBI U bubnuoreka LIOK 6.03
48 TUAPOKCHUIBI HATPHSL U https://m.edsoo.ru/00
KaJust ael4b2
OMNNCKLIBAaTh U 11.03
OLIEHUBATh CIIOCOODI,
KOTOPBIE UCIIOJIB3YIOT
[llenoynozemenbHbIC R P o bubnmnoreka [JOK
N y4€HBIC, YTOOBI
49 METaJUTLI — KaabIUH U https://m.edsoo.ru/00
. 00ecneynTh
MarHuu .. aelSe8
HaAEXHOCTh JaHHBIX U
JIOCTOBEPHOCTh
00BACHEHHH
N bu6mmoteka [IOK 13.03
Baxnueiimniue
50 https://m.edsoo.ru/00
COEIMHEHNS KaJIbIIUs
ael5e8
O06001menue u 18.03
51 CHCTEMAaTH3aIUs
3HAaHUH
57 ’KécTkocTh BOIBI U HaXOJWUTh U U3BJIEKATH bubmuoteka [JOK 20.03

CIIOCOOEI €€

HECKOJIBKO €IUHHUII

https://m.edsoo.ru/00




YCTpaHEHUS uH(popMaIuy, ae1886
PAacIoIOKEHHBIX B
pasHbIX (pparmeHTax
TEKCTa
IpakTH4eckas 1.04
padora Ne 6 1o Teme bubnuoreka [JOK
53 "YKéctkocTh BOMIBI U https://m.edsoo.ru/00
METOJBI €€ aelae8
ycTpaHeHus"
ATOMUHUI. 3.04
AKTyaJbHasi
TeMaTHKa 115 bubmmorexa LIOK
54 peruona TromeHckuii https://m.edsoo.ru/00
paiion — OO0 MIIK aelc64
«Crpoii-Merani-
KOHCTPYKIMII»
AmpoTepHbIE Bu6nmoreka [IOK 8.04
55 CBOICTBa OKCUA U https://m.edsoo.ru/00
THJIPOKCH]IA aelc64
bu6nuoreka LIOK 10.04
56 Kenezo https://m.edso0.ru/00
ac1d86
OKCHIBI, THAPOKCHIBI Bbubnuoreka LIOK 15.04
57 u conu xkenes3a (1) u https://m.edso0.ru/00
xenesa (111) ae35¢6
53 O6o06menue u 17.04

cucreMarmnsanua




59

3HAHUH

IIpakTuyeckasn
padora Ne 7.
Pewenne
SKCIEPUMEHTAIIbHBIX
3a/1a4 10 TeMe
«Baxueiimme
METaJUTbl U UX
COCJIMHECHHU S

bu6nuoreka [IOK
https://m.edsoo.ru/00
ae3de8

22.04

60

61

62

Breraucnenus 1o
YPaBHEHUSAM
XMMHYECKUX PEAKIUH,
€CII OJINH U3
pEeareHToB J1aH B
HU30BITKE UIIN
COZEPKUT IIPUMECH.
Breraucnenus
MacCOBOH J0JIU
BBIXOJa TPOJIYKTA
peakuuu
O06o061meHue U
CUCTeMaTH3aIus
3HAaHUH

KoHnTpoubHasn
padora Ned4 o reme
«Baxnenmue
METaJIJIbl U UX

OIIMCHIBATh U
OLIEHUBATh CIIOCOODI,
KOTOPBIC UCIIOJB3YIOT
y4€HBIE, YTOOBI
00eCIIeYnTh
HaJI&)KHOCTh TaHHBIX U
JIOCTOBEPHOCTh
00BSICHEHHI

bu6nuoreka [IOK
https://m.edsoo.ru/00
ael750

24.04

29.04

1.05




COEIMHEHUS
Bemectsa u 6.05
bubnuoreka LIOK
MaTrepuaibl B
63 . 1 https://m.edsoo.ru/00
MMOBCEIHEBHOM YKU3HU
ae3f50
YyeJIoBeEKa
XHUMHUYECKOE Buoauorekxa LHOK 8.05
OOBSICHATH TIPUHITUIT
64 3arpsi3HEHUE 1 . https://m.edsoo.ru/00
. IENCTBUA TEXHOIOTHHI
OKpYIKarolle cpenbl ae4270
Ponps xumMuu B 13.05
bubmuorexa [JOK
pelieHun
65 - 1 https://m.edsoo.ru/00
. 2e4270
npobiem
Pe3epBHbIil ypoK. 15.05
bu6nuoreka [IOK
O0600mmenue u
66 1 https://m.edsoo.ru/00
CHCTEMATH3AIIH
. ae0d0a
3HAHUH
PesepBHbIil ypok. 20.05
bu6nuoreka [IOK
O0600mmenue u
67 1 https://m.edsoo.ru/00
CI/ICTel\faTI/ISaHI/ISI adb33c
3HAHUH S
PesepBHbIil ypoK. 22.05
bu6nuorexa LIOK
O06001menue u
68 1 https://m.edsoo.ru/00
CI/ICTel\faTI/ISaHI/ISI 2d9ch?
3HAHUHI S
OBUIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME




Ipuno:xenue 2 k padoueii mporpamme

INPAKTHYECKASA YACTD 11O ITIPEJIMETY «XUMMUS»

XUMHYECKAs CBA3LY

8 KVIACC
Kou-Bo yacoB
Ne ni/m H KonTpoJbHbIe IIpakTH4eckue
anMeHOBaHMe aara
padoThI padoThI

[IpakTrueckast padora Ne 1 «IIpaBuiia paboThI B 1a00OpaToOpuu U

1 npuémbl oOpamieHus ¢ 1adbopaTopHbIM 06opynoBanrnem» PHK 1 10.09
TexHuka 0€30MacHOCTH MOBEIEHUS B KAOUHETEe XUMUHU.

2 CraproBast tuarHoctTu4eckas pabora 1 12.09

3 [Tpaktuyeckas pabora Ne 2 «Pa3nenenue cmeceil (Ha npumepe | 17.09
OYHCTKH [TOBApEHHOH COJIN)» '

4 KonTponasnas padora Nel no teme «BeriecTBa 1 XuMHuecKue | 1411
peaxkuum»

5 [Tpaktryeckas padora Ne 3 o teme «Ilonyuenue u cobupanue | 512
KHCJIOpPO/1a, U3yYEHHUE €r0 CBOMCTBY

6 [Tpaktunyeckas padora Ne 4 o teme «Ilonyuenue u cobupanue | 2412
BOJIOPOJia, N3YYEHHE €r0 CBOMCTB

7 [Tpaktuueckas padota Ne 5 o teme «lIpurorosneHue pacTBOpoB 1 30.01
C ornpeeaEHHON MacCOBOM /10J1ei pacTBOPEHHOIO BEIIECTBA

8 KonTtponbHas padora Ne2 o teme «Kucnopon. Bonopoa. Boga» 1 4.02

9 [TpakTuueckas padota Ne 6. Perenrie skcriepuMeHTaIbHBIX 3a7a4 | 403
110 TeMe «OCHOBHBIE KJIACCHI HEOPIAaHUUYECKUX COSAMHEHMID '

10 Kontponbnast pabota Ne3 mo teme "OCHOBHBIE KJTacChI 1 13.03
HEOPraHWYECKUX COCAMHEHUMN"

11 KonTtponsnas padora Ne4 o reme «CtpoeHue atoma. 1 13.05




9 KVIACC

Kou-Bo yacos Hara
Ne n/m H KounTpoabubie IIpakTnyeckue
anMeHOBaHMe
padoThI padoThI

| Kontponbnas padota Nel no teme «IloBropenue u yriyonenue | 17.09
3HaHMI OCHOBHBIX pa3eNioB Kypca 8 kiacca» '

) [MpakTudeckas padora Ne 1. Pemenue skcriepuMeHTATBHBIX 33129 | 24,10
M0 TeMe « DIEKTPOTUTHUECKAs JTUCCOLIUAIUS '

3 KonTtponbsHast padora Ne2 1o reme «IeKTpoIUTHYECKAs | 511
quccouuanus. XMMHUUECKHE PEaKIUi B pacTBOPax» ’

4 [Tpaktuyeckas pabora Ne 2 o teme «Ilonyuenue consiHOM | 1411
KHCJIOTBI, U3y4EHHE €€ CBOMCTBY

5 [Ipaktrueckas padota Ne 3 o teme «IlonmydeHue ammuaka, | 1912
U3YYEHUE €r0 CBOWCTBY»

6 [IpakTuueckas pa6ora Ne 4 no Teme "llomyueHue yriekuciaoro | 30.01
ra3a. KauectBeHHas peakius Ha kapOoHaT-uOH" '

7 [TpakTuueckas pabota Ne 5. Perienne skcriepuMeHTaIbHBIX 3a7a4 | 1102
o Teme «BaxHeilllne HeMeTaIbl U UX COCIMHEHUSI '

g KonTponbhas padota Ne3 no teme «BaxHei1ne HeMeTauIbl U UX 1 13.00
COETUHEHUS

9 [TpakTuueckas padora Ne 6 mo Teme "JKECTKOCTH BOABI M METO/IBI 1 Lo4
eé ycrpaneHus" '
[IpaxTuueckas padora Ne 7. Pemenue skcriepuMeHTaIbHBIX 3324

10 1 22.04
110 TeMe

11 Kontponbnas pabora Ne4 o teme «BakHenme MeTamibl U UX 1 105

COCOAUHECHU




IIpuioxenue 3 k padoueii mporpamMmme

YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» «Xumusi» s 8 Kitacca odrieoopazoBarenbHbIX yupexaenuu, aBtop O.C. I'abpuensia. — M.: [IpocBemenue, 2019.- 175¢.

o «Xumus» i 9 kinacca odmeodpazoBarenbHbIX yapexacaun, aBTop O.C. 'abpuensH. — M.: [Ipocsemenue, 2019 — 223 c.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[Iporpammsr:

ABropckas nporpamma O.C. I'aGpuensna, no yuebnuky asropoB O.C. I'aGpuensn, N.I'. Octpoymo, C.A. CrankoB «Xumus. 8 Kiaccy,
Mocksa «IIpocsemienue» 2019 r

ABropckas nporpamma O.C. I'aGpuensna, no yuebnuky asropoB O.C. I'aGpuensn, U.I'. OctpoymoB, C.A. CragkoB «Xumus. 9 kiaccy,
Mocksa «IIpocsemienue» 2019 v

[Tocobus:

COopHUK 33a/1a4 ¥ YIPOKHEHUH 110 XUMHUH JIJIsi CPEIHEN IIKOIbL. — 2-€ u31., uctp. u gomn. — M.: PUA «HoBast BonmHay: u3naTens Y MEPEHKOB,
2023 -214 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. bubmnoreka I{OK https://m.edsoo.ru

2. Poccuiickas anekTpoHHas mkoda https://resh.edu.ru
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