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ITosicHuTEIBLHAS 3aNIHCKA

PabGouas nporpamma yueOHOro npenmera « Xumus» aist 8-9 kiaccoB pa3paboTaHa B COOTBETCTBHU:

- ¢ TpeboBaHUAMHU (eaepaabHOr0 TOCyJapCTBEHHOTO 00pa30BaTeNbHOrO CTaHJapTa OCHOBHOT'O OO0IIEro oOpa3oBaHUs OT
17.12.2010 1. Ne1897 ( c U3MEHEHUSIMH M JIOTIOJTHEHUSIMH);

- ¢ pexoMennauusmu [IpuMmepHO# mporpaMmsbl 1Mo yueOHOMY mpeamMery «Xumus» 8-9 kiaccsl. CTaHmapThl BTOPOTO
nokonenusi. - M.: IIpocemenune, 2010 roa, pekoMeHIOBaHHOW MuUHHCTEPCTBOM 00pa3oBaHMsl M Hayku Poccuiickoit
®denepanuy;

- ¢ astopckoii mporpammoiri O.C. T'abpumensna ([abpmemssa O.C. Ilporpamma kypca xummm ans 8-11 xmaccos
obmeobpa3oBatenbHBIX yapexkaernii. M: JIpoga,2010r)..

- ¢ y4€TOM IUIAHMPYEMBIX PE3YJITaTOB OCBOCHMS OO0YJaIONIMMHCS OCHOBHOW 0Opa3oBaTeNbHON MpPOTpaMMbI OCHOBHOTO
obmero oOpa3oBaHUs, coxepkaTenbHOro pasmena OCHOBHOW 00pa3oBaTeNbHONH NPOTPAaMMBI  OCHOBHOTO OOIIEro
obpazoBanust MBOY «Manokanmamuackas COLLy;

- C OCOOCHHOCTSIMH 00pa30BaTEILHOTO YUYPEXKACHUs, 00pa30BaTeNbHBIX IOTPEOHOCTEHl W 3alpOCOB YYAaCTHUKOB
00pa30BaTEeNbHBIX OTHOIICHHIA;

-c mpukazoMm ot 28 nexadpst 2018r. Ne345 «O0 yrBepxkaeHnn denepanbHOro mnepevHs ydeOHHKOB, pEKOMEHIYEMBIX K
HCTIONB30BAaHUIO NIPH Pealu3allii UMEIOUINX IrOCyTapCTBCHHYIO aKKPEIUTAIMI0 00pa30BaTEIbHBIX IPOrpaMM HaudyalbHOTO
001ero, OCHOBHOTO OOIIETo, cpegHero odmero oOpa3oBaHUS C M3MEHEHWSMH W JOMOJHECHUSAMU (C M3MEHECHUSMHU H
JIOTIOJTHEHHUSAMH)».

Heab o0yuenus:
Cosznanue yciaoBUiA 1)1 JOCTUKEHUSI pe3ybTaToB, npeaycMoTpeHHbIx OI'OC.

3agauu o0yuyeHus:

3agauu o0yuyeHus:

e  OCBOEHHE Ba)KHEHINMX 3HAHUH 00 OCHOBHBIX MOHATUAX U 3aKOHAX XUMUHU, XMMHYECKOH CHMBOJIHKE;

e  OBJAJCHHE YMEHHWSIMH HAaONIONATh XMMHUYECKHUE SBICHUS, MPOBOIUTH XHUMUYECKHUHA IKCIIEPHMEHT, MPOU3BOIUTH
pacueTsl Ha OCHOBE XHMUYECKHX (DOPMYIT BEIIECTB U YPAaBHEHUH XMMHICCKIX PEaKITHIA;

® Dpa3BUTHE T[IO3HABATENBHBIX WHTEPECOB W HHTEJUICKTYAIbHBIX CIOCOOHOCTEH B TIpollecce MPOBEICHH
XUMHUYECCKOI'O 3KCHepI/IMeHTa, CAMOCTOSTCJIBHOI'O HpI/IO6peTeHI/IH 3HaHHﬁ B COOTBETCTBUU C BO3HHKAKIINMU
JKN3HCHHBIMHA HOTpe6HOCT5[MI/I;

L] BOCIIMTAHUEC OTHOIICHUA K XHUMHUH KaK K OI[HOMy nu3 (byHI[aMeHTaJ'H)HI)IX KOMIIOHCHTOB €CTCCTBO3HAHUA U
3JIEMEHTY O0IIeYeIOBEYECKON KYIbTYPHI;

e IpHUMEHEHWEe MOJYYCHHBIX 3HAHWN M YMEHHUH I 0€30MACHOTO MCIIOJF30BAaHMS BEIIECTB U MAaTEPHUAIOB B OBITY,
CeNbCKOM XO3SMCTBE W HAa TIPOM3BOJICTBE, PEIICHUS NPAaKTUYeCKUX 3a/Jad B TIOBCCIHEBHOW IKH3HH,
TIPeIYIPEKACHUS SBICHIUHA, HAHOCAIINX BPe 3I0POBBIO YEIIOBEKa U OKPYXKAFOIIEH cpere.

MecTo yueOHOro npeamMeTa B y4ueOHOM IJIaHe
OOmiee 9nCIIO YacoB, OTBEAEHHBIX IS U3yYCHHUS XMUMHUH Ha YPOBHE OCHOBHOTO OOMIEro 0Opa3oBaHUs, COCTABIIACT
136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezien0), B 9 kiacce — 68 yacoB (2 yaca B HEJIENI0).

Mopnyab «IIKkoJIBHBIH YPOK»
Peanmn3anus MIKOJIBHBIMY MIEIaTOTAMU 60CHUNAM EbHO20 TTIOTCHIINAIIA YPOKA IIPEII0JIAracT CICIyIOMIee:
- CHeuMaigbHO pa3pabOTaHHBIC 3aHATHA-YPOKH, 3aHITHUSA-OKCKYPCHH, KOTOpBIE, pPAaCIIUPSIOT 00pa3oBaTelbHOE

MIPOCTPAHCTBO MPEIMETa, BOCIHUTHIBAIOT JF00OBE K MPEKPACHOMY, K IPHPOJIE;

- moOyxneHue oOydwarommxcs coOmonath «[lpaBuia BHYTpEHHEro pacropsiyika OOYYaroIIMXCs», B3aUMOKOHTPOJIb H
CaMOKOHTPOJIb 00Y4aIOIINXCS;

- OpraHu3anys MPEeAMETHBIX 00pa30BaTEIbHBIX COOBITHI (TIpOBE/IeHNE NPEIMETHBIX JIeKa/l: HadallbHbIE KIIACChl, HEAENs
TYMaHHUTapHBIX HAyK, HEIEINS KIACCHBIX PYKOBOIUTETCH, Helenss HHOCTPAHHOTO SI3bIKa, HEJENs €CTECTBEHHBIX HAYK) JUIS
00yJaromuxcs ¢ LEeNbI0 Pa3BUTHS MO3HABATEIHHON M TBOPYECKOH aKTHBHOCTH, MHWIMATHBHOCTH B Pa3lIWYHBIX cpepax
MIPEIMETHOW NIeATEIBHOCTH, PACKPBITHA TBOPYECKHX CHOCOOHOCTEH OO0yJaromumxcs ¢ pa3HBIMH 00pa30BaTeIbHBIMH
MOTPEOHOCTMH U HHIUBHUIY AJIbHBIMHI BO3MOKHOCTSIMI;

- TIpoBezieHHEe y4eOHBIX (OJIMMIIMAMbI, 3aHUMATEIBHBIC YPOKH M MATUMHUHYTKH, YPOK-IEJIOBasi UTPa, YPOK-IIyTELIECTBHE,
YPOK MacTep-KJacc, ypoK-HUCCIEA0BaHUE U JIp.) U y9eOHO-pa3BIeKaTeIbHBIX MeponpusTHii («Opyaur», «[louemyuka»);

- YCT@QHOBJICHHE IOBEPUTEIBHBIX OTHOLICHWH MEXIYy Y4YHTEJEM M €ro y4eHHUKaMH, CIOCOOCTBYIOLIMX IO3UTHBHOMY
BOCIIPUSITHIO YYallMMHCS TpPeOOBAaHMH M mNpOChO YdUWTEdss 4Yepe3 J>KUBOW IUajor, INpPHUBICYCHHE WX BHUMAHUS K
oOcyxnaeMol Ha ypoke HH(pOpPMaluy, AKTHBH3AIMI0O HMX I103HABATEILHOM JAEATEIBHOCTH 4epe3 HCIOJIb30BaHHE
3aHUMATENbHBIX 3JIEMEHTOB, UCTOPUI U3 XKU3HU COBPEMEHHUKOB,



- ucnonszoBanue MKT u nucTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTMH O0ydeHHs, 00ECIEYMBAIOIIMX COBPEMEHHBIE
AKTHBHOCTH OOy4Yaromuxcsi (IporpaMMbI-TpEeHaXEPBI, TECTHI, 3a4eThl B 3JIEKTPOHHBIX MPUIOKECHUSIX, MYJIbTUMEIUHHBIC
MPE3eHTalli, HAaYYHO-NOMYISIpHBIE Hepenadd, (MIbMbI, OOydarolmue CalThl, YyPOKH OHJIAMH, BHICOJICKINH, OHIAHH-
KoH(MepeHIMH U Ap.);
- HCIOJIB30BAHUE BOCIMTATENBHBIX BO3MOXKHOCTEH COJEp)KaHMs ydeOHOTro IpenMera depe3 JEMOHCTPALUI0 MPHMEPOB
OTBETCTBCHHOTO, TPAXKJAHCKOTO ITOBEACHNUS, MPOSIBICHUS YEIOBEKOTIOOMS U 100POCEPACYHOCTH, IEPEBOA COACPIKAHHUS C
YPOBHS 3HaHUH HA YPOBEHb JINYHOCTHBIX CMBICIIOB, BOCHIPUSTHE IEHHOCTEH Yepe3 MoJ00p COOTBETCTBYIOIINX TEKCTOB IS
YTeHHs], 3a/a4 /ISl PeLIeHUs MPOOJIEeMHBIX CUTyalMid Al OOCYXKICHHUS B Kilacce, aHajM3 IOCTYIKOB JIIOJCH, MCTOPUIl
cyne0, KOMMEHTapuH K IPOUCXOSIIIM B MUPE COOBITHSIM, ITPOBENICHNE «Y POKOB MYKECTBAY;
- TINpUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX (OPM padOTHl YYaIIMXCS, HIPOBBIX HPOLENYp, CTHMYJIHPYIOMINX
[IO3HABATEJIbHYI0O MOTUBALUI0 LIKOJbHUKOB, IIOMOTAIOIINUX HAJIAXKUBAHUIO IO3UTUBHBIX MEKIUYHOCTHBIX OTHOLIEHUH B
KJlacce, yCTaHOBJCHHUIO J00poskeNaTenbHOH arMocdepsl BO BpeMsi ypoka (COTpYIHHYECTBO, IOOIIPEHHE, JIOBEpHE,
MOpYYEHHUE BAXHOTO JAE€Na, SMIIATH, CO3AaHIE CUTYaIHN YCIIEXa);
-OpraHu3anusi KypaTopcTBa MOTHMBHPOBAaHHBIX M OPYAMPOBAaHHBIX OOy4alOmIMXCA HaJ WX HEYCIHEBAIOIINMHU
OJTHOKIIACCHHKaMHU, JAIOILETO IIKOJIBHUKAM COLIMAIbHO 3HAYUMBII OMBIT COTPYJHHYECTBA U B3aMMHOM MOMOIIY;
- HUCIIONB30BaHWE TEXHOJOTHH «llopTdommo», ¢ LeNbl0 pa3BUTHUS CAMOCTOSTENBHOCTH, pPE(IEKCHH M CaMOOICHKH,
IUITAHUPOBAHUS JIESTEIbHOCTH, BUACHHUS MPAaBIILHOTO BEKTOPA JUIS JAIBHEHIIIEro pa3BUTHS CIOCOOHOCTEH;
- UHUIUHMPOBAaHUE U MOJAJEPKKA HCCIENOBATEIbCKON JEATEIBHOCTH IIKOJIBHUKOB B paMKaxX pealu3alud HUMHU
WHIMBHYAJIbHBIX M IPYIIIOBBIX UCCIEJOBATEIBCKUX IIPOEKTOB, YTO AT 00Yy4aIOIMMCsl BO3MOYKHOCT IIPHOOPECTH HaBBIK
CaMOCTOSTENILHOTO PELICHUS] TEOPETUUECKOM MpoOJIeMbl, HABBIK T'€HEPUPOBAHUS M O(QOPMIICHHS COOCTBEHHBIX MHJICH,
HaBBIK YBa)KUTEJIBHOTO OTHOLICHHS K YYXXHM HAesM, OpOpPMIEHHBIM B padOTax APYIHX HCCIeIoBaTeNel, HaBbIK
MyOJIMYHOTO BBICTYIUICHHS TIepe]] ayJUTOPHEH, apryMEeHTHPOBaHUs U oTcTauBaHus cBoeil Touku 3penus (HIIK «['ope ot
yMmay, «JIOMOHOCOBCKHE YTECHUSI», «S1 - HCCIIEIOBATEIbY).

HenpepsIBHBIH MOMCK MPUEMOB U POPM B3aMMOICHCTBHSA MEIaroroB U 00yJaroNINXCs Ha Y1eOHOM 3aHSATHH ITO3BOJISET
NpUOOPETEHHBIM 3HAHWAM, OTHOWICHUSAM M ONBITy TEPEeHTH B CONUAIBHO 3HAYMMBIC BHIBl CaMOCTOSATEIHHOU
JIeSITETbHOCTH.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTPAMMBI 11O XUMHWHN HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNA

JINUHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE Pe3yabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMS JOCTHTAIOTCS B X0A€ 0OydeHUS
XMMHUH B €IMHCTBE Y4eOHOIl M BOCHUTATEIbHON MEATEIBHOCTH B COOTBETCTBUU C TPATUIMOHHBIMH POCCHICKMMU
COLMOKYJBTYPHBIMA U JTyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMM, NPHHATHIMH B OOLIECTBE NpaBWJIaMH W HOPMaMu
MIOBEICHUS U CIIOCOOCTBYIOT NPOIIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS M COL[HATM3AIIH O0YyJarOIIXCsl.

JIMYHOCTHBIE pE3YyIbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS CHCTEMOH ITO3HUTHUBHBIX
LIEHHOCTHBIX OPUEHTALUI U pacIIMPEHHE OIbITA AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCIIHUTAHUS

LIEHHOCTHOT'O OTHOIIEHHS K OTECUYECTBCHHOMY KyIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACIEIHIO, TIOHUMAaHUS
3HAUEHMs] XMMHYECKOH HAayKH B )KM3HU COBPEMEHHOI'O OOIIECTBa, CIIOCOOHOCTH BIAJeTh JOCTOBEpPHOW MHpopMmanueil o
NepeIOBBIX JOCTH)KEHHUAX U OTKPBITUSX MUPOBOM M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00
YCTPOWCTBE MUpPa M OOIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHUS:

NpeACTaBICHU O CONUAJIbHBIX HOpMax M MpaBWIaX MEXKIUYHOCTHBIX OTHOIIEHHH B  KOJIIEKTUBE,
KOMMYHUKAaTHBHOH KOMIIETCHTHOCTH B OOIIECTBEHHO MOJIE3HOH, YUeOHO-HCCIIEI0BATENBCKOM, TBOPYECKOH U APYTHX BUAAX
JIESITEIFHOCTH, TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOW AEATENHHOCTH IPH BBIITOJHEHHH YYEOHBIX, MO3HABATEIHHBIX
3a4a4, BBIINOJIHCHUNU XUMHYCCKUX JSKCIICPUMEHTOB, CO3AaHUN yqe6me MPOCKTOB, CTPEMIJICHUA K B3aMMOIIOHMMAHHWUIO U
B3aMMOIIOMOIIM B TIPOIECCE ITOM y4eOHOHM AEATETBHOCTH, TOTOBHOCTH OLICHWBATh CBOE MOBEICHHE M IIOCTYNKH CBOMX
TOBApPHILEH C TIO3UINK HPAaBCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS OCJIEACTBHN IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHUYECKHE IPEJCTABICHUSA O BEIIECTBE M XUMHUECKOW pEaKIMM, COOTBETCTBYIOUIUE COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKN M COCTABIISIONINE OCHOBY JUIS TIOHUMAaHHMS CYIIHOCTH HAyYHOH KapTHHBI MHUpa, TPEIICTABICHHUS 00
OCHOBHBIX 3aKOHOMCPHOCTAX pasBUTUA HNPUPOABLI, B3aMMOCBA34AX YCJIOBCKa C HpHpO[[HOﬁ cpez10171, O poJin XUMHUU B
IIO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MIO3HABaTEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA TOJyYCHNE HOBBIX 3HAHUH [0 XUMHH, HEOOXOIUMBIE TSI 00BSICHEHNS
HaOTI0ZIAeMBIX TIPOIIECCOB W SIBIICHUH, IO3HABATENbHOW, MH(POPMAIMOHHONH M YHTATENbCKOW KYJBTYPHL, B TOM YHCIE
HaBBIKOB CaMOCTOSITENIbHOW PabOThl ¢ y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIMTEPATypOM, NOCTYNHBIMH TEXHHYECKUMH
cpeacTBaMU HHPOPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYeHHWIO W II03HAHHUIO, JFO0O3HATEIHHOCTb, T'OTOBHOCTH M CIIOCOOHOCTH K €aMOOOpPa30BaHMIO,
MIPOEKTHON M MCCIIEOBATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpaBIEHHOCTH W YpPOBHSI OOydYeHHsS B
JMaJIbHENIIIEeM;

4) dopMupoBaHUs KYJbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTH XM3HH, OTBETCTBEHHOTO OTHOIICHMS K CBOEMY 3JJ0POBbIO, YCTAHOBKH Ha 37J0pPOBBII 00pa3
KHU3HH, OCO3HAHHE IOCIEACTBUI M HENPHIATHE BPEIHBIX IPUBBIYECK (YHOTPEOJICHHUS alKOTOJIs, HADKOTHKOB, KypeHHs),
HEOOXOANMOCTH COOJIIO/ICHHST TIPaBHJI O€30MIaCHOCTH NPH OOpAIIEHNN C XMMHYECKHMMHU BEIIECTBAMU B OBITY M peasibHOM
KU3HHY;

5) TpyA0BOTr0 BOCIIMTAHUS:

MHTEpEC K MPaKTUYECKOMY M3YUeHHIO npodeccuil u Tpynaa pa3in4yHOro poja, YBaKEHHE K TPYAY U pe3ysbraram
TPYIOBOH [ESTEIFHOCTH, B TOM YHCIE HAa OCHOBE NPUMEHEHHS NPEIMETHBIX 3HAaHMH 110 XMMHUH, OCO3HAHHBIH BHIOOD
WHIMBHYAJIHON TPaeKTOPHM MPOJOJDKEHUsT 00pa30oBaHKsl C Y4ETOM JIMYHOCTHBIX WHTEPECOB U CHOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEeOHOCTEH, yCHenrHoil npodeccnoHanbHOW NESTeTbHOCTH M Pa3BUTHS HEOOXOIMMBIX
YMEHUH, TOTOBHOCTH a/IallTUPOBATHLCS B MIPO(ECCHOHATIBHON Cpere;

6) 9K0JI0rHYeCcKOr0 BOCTIHTAHMSI

9KOJIOTUYECKH LIeecOo00pa3HOe OTHOWICHWE K TPHPOJE KaK HCTOYHHKY JKM3HHM Ha 3eMile, OCHOBE e&
CYIIECTBOBAaHMUS, NOHMMAaHHWE IIEHHOCTH 3/I0pPOBOTO M 0e30IacHOro o0pa3a J>XM3HH, OTBETCTBEHHOE OTHOIIEHHE K
COOCTBEHHOMY (M3MYECKOMY M MCHXMYECKOMY 37I0pPOBBbIO, OCO3HAHHE IIEHHOCTH COONIOZEHUs MpaBwil Oe30MacHOro
TIOBEACHUA IIPU pa60Te C BCIICCTBAMM, a TAKXKE B CUTyallUAX, YTPOKAIOMINX 3 JOPOBBIO U )KU3HU H}Oﬂeﬁ;

CIOCOOHOCTH NPpUMCHATL 3HAHUA, IIOJIYYaCMBIC IIPpU HU3YUYCHUU XHUMHUHU, JId PCIICHUA 3aaad, CBA3aHHBIX C
OKpYXalolleld INPUPOJAHOW Cpelod, Ul TOBBIMIEHHS YPOBHS OSKOJOTHMYECKOH KYyJIbTYphl, OCO3HAHMS TJI00AIBHOTO
XapakTepa 3KOJIOTUYCCKUX npo6neM )51 HyTeﬁ X pCIICHUA IMOCPEACTBOM METOHAOB XMMHHU, DKOJIOTUYECKOI'O0 MBIIIICHWS,
YMEHUA PYKOBOACTBOBATHCA UM B HO3HaBaTe.TII)HOI\/'I, KOMMyHI/IKaTI/IBHOI\/’I n COHHaJ’IBHOﬁ IIPpaKTUKE.

METANPEIMETHBIE PE3YJbTATBI

B cocraBe MeTampeAMETHBIX pPE3YJIbTATOB BBIACIAIOT 3HAYMMBIE Ui (OPMHUPOBAHHMS MHPOBO33PEHUS
oOmeHayYHbIe TOHATHS (3aKOH, TEOPHs, IPHUHITUI, TUIOTe3a, (GaKkT, CHCTEMa, POIIECC, IKCIEPIUMEHT U JPYyTroe.), KOTOpPhIe
UCTIONIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX INpeaMeTax M I03BOJIAIOT Ha OCHOBE 3HAHMM M3 3THX IPEIMETOB
(dopMHpOBaTh TpEICTaBICHWE O LEJOCTHOM HAaydHOH KapTHHE MHpa, M YyHUBepCajbHbIE Y4eOHBIE JICHCTBUS
(mo3HaBaTENbHBIE, KOMMYHHMKAaTHBHBIC, PETYIATHUBHBIE), KOTOpbIE oOOecHeunBaoT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSATEIILHOMY IIIIAHMPOBAHHIO M OCYIIECTBICHHUIO YI€OHOH AEATCIHHOCTH.

Ilo3naBaTenbHBbIC yHHBepCcATbHBIC y4eOHbIe AeiicTBHS



Ba3zoBble Joruyeckue AeiicTBuA:

YMEHUSI HUCIIOIb30BaTh MPUEMBI JIOTHIECKOTO MBIIUICHUS TPH OCBOCHUHU 3HAHHUN: PACKPBIBATH CMBICI XMMHYECKHX
MOHATHH (BBIIENATh MX XapaKTepPHbIE NMPH3HAKHM, YCTAHABIMBATH B3aHMMOCBS3b C JPYIMMH IOHSTHSIMH), HUCIOJIB30BAThH
MOHATHSA A1 OOBSACHEHHS OTIACIHbHBIX (DAKTOB M SIBICHMH, BBHIOMPATh OCHOBAHUS WM KPUTEPUHU I KIACCH(PHUKALUH
XMMHUYECKHX BEIIECTB M XHMHYECKUX PEAaKIHi, yCTaHABIMBATh NPHIMHHO-CICICTBEHHBIC CBSI3H MEXAYy OOBEKTaMH
W3y4YCHUS,, CTPOWUTH JIOTHYECKHE PAacCCY)XIACHUs (WHIYKTUBHbIC, IEAYKTHBHBIC, IO aHAJIOTWH), JAENaTh BBIBOJABI M
3aKJII0YEHUS;

YMEHHE TIPUMEHATh B TPOIECCE IO3HAHUS MOHATUS (TPEOMETHBIE M METalpeIMETHbIC), CHMBOIMYECKNC
(3HAaKOBBIE) MOJENH, HCIOJNB3yEMBIE B XHMHH, IPe0Opa30OBBIBATh MIMPOKO TPHMEHAEMBIC B XHMHH MOJCIbHBIC
NIPE/ICTAaBIICHUS — XUMHUYECKHH 3HAaK (CHMBOJI DJIEMEHTa), XMMUUecKas (JopMylia U ypaBHEHHE XUMUUECKOI peakiuu — Mpu
peuIeHnN y4eOHO-TTO3HABATEIbHBIX 33a4, ¢ YIETOM 3THX MOJCIBHBIX MPEACTABICHUI BBIABIATH U XapaKTEPHU30BATh
CYIIECTBEHHBIE MPU3HAKH H3Y9aeMbIX OOBEKTOB — XMMUYECKHX BEIIECTB M XMMUYECKHX PEAKLHH, BBIABIATH OOIIME
3aKOHOMEPHOCTH, IIPHYMHHO-CIIEICTBEHHbIE CBSI3H U IPOTUBOPEYHS B H3Y4aeMbIX ITPOIIECCAX U SIBICHUSX.

Ba3oBble ncciienoBarebcKue AeiicTBHS:

YMEHHE HCIIOIb30BaTh MOCTABICHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHMUS, a TAKXKE B Ka4ECTBE OCHOBBI
Jutst JOPMHUPOBAHUS TUIIOTE3HI 110 IPOBEPKE IPABHIBHOCTH BBICKA3bIBAEMBIX CY>KACHHH;

NpUOOpeTeHNe OMbITa 10 IIAHUPOBAHHIO, OPTaHM3allMM W TPOBEACHHIO YUYCHHYECKUX IKCIIEPUMEHTOB, YMEHHE
HaOJIOIaTh 32 X0J0M IIpoIlecca, CaMOCTOSITENBHO IPOTHOZUPOBATH €TO PE3yIbTAT, (POPMYITHPOBATH OOOOIIECHIS i BHIBOIBI
TI0 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIICIOBAHUS, COCTABISATH OTUYET O MIPOAEIAHHOM padoTe.

Padora ¢ unopmanmeii:

yYMEHHE BBIOMpAaTh, AaHAIM3UPOBATh X HHTEPIPETHPOBATh HHYOPMAIINIO PA3INIHBIX BHJOB U (OPM IPEICTABICHUS,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHHUKOB (HAYYHO-TIOMYJIAPHAS JIUTEPATYPa XUMHUIECKOTO COICPKaHUs, CIPaBOYHbIE TIOCOONS,
pecypcbl IHTepHETa), KpUTHYECKH OLICHUBATh IIPOTHBOPEUUBYIO M HEJOCTOBEPHYIO HH(POPMALIHIO;

yMEHHE NMPUMEHSTH Pa3iUyHble METOJbI M 3allpoChl IPH MOUCKE M OTOOpe MH(OpMALUU M COOTBETCTBYIOLIHX
JTAaHHBIX, HEOOXOANMBIX JUISl BBIITOJHEHHS YUCOHBIX WM MMO3HABATENBHBIX 3aad ONPEACIEHHOTO THIIA, MPUOOPETEHNE OIIbITa
B 00JIaCTH UCIIOJb30BaHUS I/IH(I)OpMaHI/IOHHO-KOMMyHI/IKaTI/IBHI)IX TeXHOJ’IOFHfI, OBJIaJICHHUEC KyﬂbTypOﬁ AKTHUBHOI'O
HCIOJIb30BaHUA PA3JIMYHBIX IOHMCKOBBIX CUCTEM, CaMOCTOATCIBHO BLI6I/IpaTI: OINTUMAJIBHYIO (bOpMy peaACTaBJICHUA
nH(pOpMaINH ¥ WUTIOCTPUPOBATH peIIaeMble 33a4H HECIOKHBIMU CXEMaMH, THarpaMMaMHy, JPYyrUMHU (GopMaMu TpaduKH
1 X KOMOMHAIHAMI;

yYMEHHE HCII0JIb30BaTh M aHAJIM3UPOBATh B IIpoliecce yueOHOW U UCCIIe0BATENbCKON AEATEIBHOCTH HH(pOpMALINIO O
BIIMSTHUH TIPOMBIIIIIIEHHOCTH, CEITLCKOTO X035HCTBa M TPAHCIIOPTA HA COCTOSHHUE OKPY’KaIOIEH IPHUPOJTHON CPe/IbL.

KoMMyHuKaTHBHBIe YHUBepcaibHbIe y4eOHbIe 1eiiCTBUA:

YMEHHUS 3a/1aBaTh BOMPOCH (B XoJe Jauajgora W (WIM) JUCKYCCHM) IO CYIIECTBY OOCY)XIaeMOH TeMbl,
(GhopMyIHPOBATH CBOH MPEIIOKEHUS OTHOCUTEIBHO BBITIOJIHECHUS MPEIJI0KCHHON 33134y,

YMEHUSI IPEACTABISATE OIyYCHHBIE PE3yIbTaThl I03HABATEIBHON IESTEIBHOCTH B YCTHBIX M MUChbMEHHBIX TEKCTaX;
JlenaTh TPEe3CHTANI0 Pe3yIbTaToOB BBHIMOJHEHUSI XMMHUYECKOTO JKCIepHMeHTa (J1abopaTOpHOTO OIbITa, J1abopaTOpHOMH
paboTHI IO HCCTIETOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEKTA);

YMEHHUsI Yy4eOHOro COTpyIHHYECTBa CO CBEPCTHHKAMH B COBMECTHOW MO3HABAaTEIFHOH M HCCIIEAOBATEIHCKON
JIESITEJIFHOCTH TIPU PEUISHUH BO3HHUKAIONMIMX IPOOJIeM Ha OCHOBE y4yéra OOIIMX HWHTEPECOB M COTJIACOBAHUS MO3WIMH
(obcyxnenns, 0OMEH MHEHUSIMH, «MO3TOBBI€ INTYPMBD», KOOPAMHALIUSA COBMECTHBIX JEIHCTBUH, OIpeaesicHHe KPUTEPHEB
TI0 OlIEHKE Ka4yeCcTBa BBHITOJHEHHOW PabOTHI U IPYTHE).

PerynsiTuBHbIe YHMBepcaJbHble YUeOHbIe el CTBHUS:

YMEHHE CaMOCTOSTENIFHO ONPENeNATh LeNU JesTeIbHOCTH, INIaHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPH
HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JIEATENILHOCTh, BHIOMPATh Hanbouee 3pdekTHBHbIE CIOCOOBI pelleHHs YUeOHBIX U
MIO3HABATEJIFHBIX 33/1a4, CAMOCTOSITENBEHO COCTABISITh WM KOPPEKTUPOBATH TNPEJIOKECHHBIH alropuTM AEHCTBUI NpH
BBITIOJTHEHUH 331aHUH C YIETOM IOJIydESHHUs] HOBBIX 3HaHMI 00 n3y4aeMbIX 00BbEKTaX — BEIeCTBaX M PeaklusX, OLEHUBATh
COOTBETCTBHE IIOY4EHHOT'O pe3yibTaTa 3asfBICHHOW IEIW, YMEHHE WCIONb30BaTh M aHAIN3WPOBAaTh KOHTEKCTHI,
Ipe/IaraeMble B yCIIOBHH 33/1aHHH.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pE3yAbTaTOB IO OCBOCHHIO O00S3aTEIBHOTO COAEP)KAaHUS, YCTAHOBIECHHOTO TaHHOM
(denepanpHOl pabodeid MPOTpamMMOid, BBIACISIOT: OCBOCHHBIE OOYYAIOIIMMHUCS HAydHbIE 3HAHUS, YMEHUS U CIOCOOBI
JIeWCTBUH, crierudruieckue Ul MPeAMETHOH 00acTH «XUMUS», BUIBI JISTEILHOCTH T10 TIOJyYeHUIO HOBOTO 3HAHHMS, €To
HHTEPIpETaNny, MIPeodpa30BaHUI0 ¥ IPUMEHEHHIO B PA3TMUHBIX YISOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy oOydeHus B 8 Kjacce mpeAMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh
c(hOpMUPOBAHHOCTE Y 00YUAIOIIUXCS] YMEHHH:

®  DPACKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX TITOHSATHH: aToM, MOJIEKYJa, XMMHUYECKHH D3JIEMEHT, IMPOCTOe

BEIIIECTBO, CIOKHOE BEUIECTBO, CMECh (OAHOPOIHAS M HEOTHOPOIHAsS), BATEHTHOCTh, OTHOCHUTEIbHAS aTOMHAS
U MOJISKYJIsIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JAOJISI XHMHYECKOTO
9JIEMEHTAa B COCJMHEHHWH, MOJIIPHBIH OO0BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPUIATEIHHOCTD,
CTETICHb OKWCIICHHSA, XHMHYECKas peakmus, KIAaCCU(HUKALUS PEAKIU: pEaKIUH COCIUHEHHS, pPEaKInuu
Pa3NOKEHNS, PEaKIMU 3aMEIICHUS, PEaKui OOMEHa, 9K30- M SHIOTEPMHUUIECKUE PEAKIUH, TEIUIOBOH 3 deKT
peakuuu, SApo aTroMa, JICKTPOHHBIM CIIOH aToma, aTOMHas OpOHTalb, PajnyC aToMa, XUMHUYECKas CBS3b,



K

MOJISIpHAST M HETOJSIpHAsE KOBAJICHTHAS CBA3b, MOHHAs CBA3b, MOH, KATHOH, aHWOH, PAaCTBOP, MAccoBas IOJIS
BelecTBa (MPOLICHTHAs KOHIICHTPAIUs) B paCTBOPE;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYCCKHX MOHSATHA U NMPUMEHATH 3TH MOHSTUSA TPU OMUCAHUU
BEIIIECTB M UX MPEBPAIICHU;

HCTIONB30BaTh XHMHYECKYI0 CHMBOIIMKY [IJISI COCTAaBICHHA (DOPMYN BEIIECTB M YPaBHEHHMH XHMHYECKHIX
peaxkuuii;

OTIPENETSATh BAICHTHOCTh aTOMOB DJIEMEHTOB B OMHApHBIX COEJAMHEHUSX, CTENEHb OKHCICHUS JJIEMEHTOB B
OWHAPHBIX COEIWHEHHAX, NMPHUHAIIC)KHOCTh BEIIECTB K ONMpPEACTNEHHOMY KIIacCy COCOHHEHHWH 1o (opmynam,
BUJI XUMHYECKOH CBSI3M (KOBaJICHTHAs U MOHHAs) B HEOPTaHUYECKUX COCTHMHEHHMSX;

packpbiBath cmblcha [lepuogmyeckoro 3akona Jl. WM. MenzaeneeBa: JIeMOHCTPUPOBATH IIOHUMAaHUE
NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKUX AJIEMEHTOB OT MX MOJIoKeHUs B [lepuoaudeckoii cucreme,
3aKOHOB COXpPAHEHHS MAacCCHl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJICKYJISIPHOTO YYEHHs, 3aKOHA
ABorajipo;

ONHCBHIBATE W XapaKTepu3oBaTh TaOmmuHyro (opmy Ilepmonamdeckold CHCTEMBI XHMHUYECKHX JIIEMEHTOB:
pa3iuYaTh TOHATHSA «TWaBHas moarpymmna (A-rpymma)» u «mobounas moarpymma (b-rpymma)», mansle u
OoJIbIIE TIEPHOJIBI, COOTHOCHTH O0O3HAUeHMs, KOTOpble uMeroTcs B Tabnune «llepumoanueckas cucrema
XuMHuueckux 3eMenToB /I. 1. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUSI AaTOMOB XUMHYECKUX
AJIEMEHTOB (COCTaB M 3apsij AApa, o0IIee YHCIIo SJIEKTPOHOB U pacIipeesieHIe UX 10 JIEKTPOHHBIM CII0SM);
KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHUYCCKUEC IJIEMCHTBI, HCOPraHMUYCCKUE BCHICCTBA, XUMHNUYCCKUE PCAKIINU (HO quciy u
COCTaBy yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, M0 TEIIOBOMY 3(dekTy);

XapaKTepU30BaTh (OMICHIBATE) OOIINE XMMHUYECKHE CBOHCTBA BEMIECTB PA3NIMUHBIX KIACCOB, MMOITBEpPIKAAs
OTHCaHKE MPUMEPaMHU MOJICKYIISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMAICCKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOIMCTBA BEILECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOT'O COCTaBa, BO3MOXKHOCTU MPOTEKaHUs
XAMHUYECKHUX TPEBPAIICHUH B PA3TUYHBIX YCIOBHAX;

BEIYUCIIATE OTHOCHTEIBEHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO IOJIO XHMHYECKOTO
aJieMeHTa 1o QopMysie COCIMHEHHs, MacCOBYIO JOJII0 BELIECTBa B pacTBOpE, NPOBOAUTH pacy&Thl MO
YpaBHEHHIO XUMHYECKOH pPeaKIuu;

MIPUMEHATh OCHOBHBIC OTCpAIlH MBICIUTEIHHON HEATENHHOCTH — aHalli3 W CHHTE3, CpaBHCHHE, 000O0IIEHHE,
CHUCTEMATU3alulo, KJ'IaCCI/I(bI/IKaHI/IIO, BBISIBJICHUE TPUYUHHO--CJICACTBCHHBIX CBSI3EH — JJI U3y4YCHUA CBOWCTB
BCIIECCTB U XUMHWUYECCKUX peaKuHﬁ, C€CTCCTBCHHO-HAYYHBIC METOAblI IMO3HAHUA — Ha6J’IIOILeHI/Ie, U3MEpECHUE,
MOJICTMPOBAHIE, IKCTIEPUMEHT (PEaIbHBIA U MBICIICHHBIN);

CJIeJOBaTh MpaBWJIaM I[OJB30BAHMS XUMHUYSCKOW TOCYJOW H JIa0OpaTOpHBIM OO0OpYIOBaHHEM, a TaKKe
IpaBujiaM O6paHleHI/ISI C BCHICCTBAMH B COOTBETCTBUM C HHCTPYKHOHUAMU 110 BBITIOJIHECHUIO na6opaTopHHx
XMMHUYECKHX OIIBITOB 10 TMOJYYEHHIO M COOMpaHWIO ra3000pa3HbIX BeUIECTB (BOJOpOJA M KHCIOPOZA),
MIPUTOTOBIICHUIO PACTBOPOB C ONPEACIEHHOW MAcCOBOW J0Jel pacTBOPEHHOTO BEIIECTBA, IUIAHHPOBATH U
MPOBO/INTh XUMHUYECKUE SKCHEPHUMEHTHI 110 PACIIO3HABAHHMIO PACTBOPOB ILENOYEH W KUCIOT C HOMOIIBIO
WHIIUKATOPOB (JIakMyc, GpeHosadTalerH, METHIOPAaHX U APYTHE).

KOHIly OOy4eHHs B 9 KJjacce TIpPEIMETHBIE pe3yJibTaThl Ha 0a30BOM YpOBHE [OJDKHBI OTpakaTh

c(hOpMUPOBAHHOCTB Y 00YUAIOIINXCS] YMEHHH:

PAacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHATHUN: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJA, UOH, KaTHOH,
AQHUOH, NPOCTOE BEILECTBO, CJIOKHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENIEHb OKUCIIEHMSI,
XAMHUYECKas Peakius, XUMUYeCKas CB3b, TEIUIOBOM 3(PQEKT peaknuu, MOIb, MOJSAPHBIH 0O0BEM, pacTBOp,
AJIEKTPOJIMTBI, HEJICKTPOJIUTBI, AIIEKTPOJIUTHYECKAs! TUCCOLMALINS, PEaKIM1 MOHHOTO OOMEHa, KaTaliu3atop,
XMMHYECKOEe PaBHOBECHE, OOpaTUMBIE U HEOOPAaTHUMbIE PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHbIC PEaKIUH,
OKHUCITUTEIh, BOCCTAHOBUTEIh, OKHCICHAE U BOCCTAHOBIICHHE, aJUNTOTPOIHS, aM(POTEpHOCTh, XUMUIECKas CBA3b
(KoBaJieHTHAs, MOHHAs, METAJUTNIECKasl), KPUCTAIUTUIECKasT PEeIETKa, KOPPO3Usi METAIOB, CIUIABBI, CKOPOCTh
XUMHUUYECKOHN peaklMH, IpeenbHo gonycruMas konuenTpanus 1K Bemectsa;

WLTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMUMMYECKHUX MOHSATHHA U NPUMEHATh TU MOHSATUS IPU OMHUCAHUU
BEIIECTB U UX MPEBPaLCHUH;

HCTIONB30BaTh XHMHUYECKYI0 CHMBOJIMKY JJISI COCTaBICHHSA ()OpPMYN BEIIECTB M YPaBHEHHH XHUMHYECKHX
peakuui;

OIPEJEIATh BAJICHTHOCT U CTEICHb OKUCIICHHU XUMHYECKUX 3JIEMEHTOB B COCJUHEHMAX Pa3IM4YHOIO COCTaBa,
MIPUHAAJICKHOCTh BEIIECTB K ONPENeNEHHOMY KJacCy COEAMHEHHH 1o (opMylaMm, BHI XUMHYECKOH CBSI3U
(kxoBaJeHTHAs, WOHHAS, METAJUIMYECKas) B HEOPTaHWYECKHX COEAMHEHHSIX, 3apsA] HOHAa 10 XHMHYECKOM
(dopmMyne, Xapakrep Cpeabl B BOJHBIX PAaCTBOPaX HEOPraHWYECKHX COCJUHEHHMH, THUI KpPUCTAIIIMYEeCKOW
PpeETKY KOHKPETHOTO BEILLECTBA;

packpbiBath cmbicn Ilepuoanueckoro 3akona JI. M. MeHneneeBa M J€MOHCTPUPOBATH €r0 MOHUMAaHUE:
ONHUCHIBATE W XapaKTepu30BaTh TaOMM4Hyro (opmy I[leprogudeckoil cHCTEMBI XHMHYECKHX 3JEMEHTOB:
pasimuarh IMOHATHA «rJaBHas noarpynmna (A-rpynma)» u «rnoboynas noarpymma (b-rpymnna)», mansie n
OonbIIHe TePHOIbI, COOTHOCUTh 0003HAUEHMS, KOTOPhIE UMEIOTCS B MEPHUOIUIECKON TaOIHUIle, ¢ YUCIOBBIMHU
XapaKTEepUCTUKAMU CTPOCHUS] aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB U 3aps] Apa, 00ILee YHUCIIO IIEKTPOHOB



U paclpelieieHHe MX MO 3JIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOWCTB
JJIEMEHTOB M MX COEAWHEHUH B INPEAenax MajiblX NEPHOJOB M TIABHBIX IOATPYIH C y4ETOM CTPOCHHS HX
aTOMOB;

KIacCH(UIIMPOBAaTh XUMHIECKUE 3JICMEHTHI, HEOPTaHWIECKUE BEIIECTBA, XUMHUIECKUE PEAKIHUX (IO YUCITYy U
COCTaBY y4YacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3((EKTY, MO M3MEHEHHIO CTETICHEH OKHCICHUS
XMMHYECKHX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOImIME ¥ Crelu(UIEecKHe XHUMHUYECKHE CBOMCTBA NPOCTBHIX U CIOXKHBIX
BEIECTB, IMOATBEPXKAAsi ONMUCAHUE NPHMEPAaMH MOJICKYSIPHBIX W HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHUUYECKHX PEAKIH;

COCTaBIIATh yPaBHEHUS HJIEKTPOIUTHUECKON AUCCOLUAIIMY KUCIIOT, IIeJIoYel U coJel, IOIHbIe U COKpaIlEHHbIE
YPpaBHEHHsSI pEaKkIUil HOHHOTO OOMEHA, YPaBHEHHS PEaKIUi, MOATBEPKIAIOIINX CYIIIECTBOBAHUE TCHETHIECKON
CBSI3M MEXX/Y BELIECTBAMH Pa3INIHBIX KJIACCOB,;

PacKpbIBaTh CYLUTHOCTh OKUCIUTENIEHO-BOCCTAHOBUTENBHBIX PEAKIUH MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO
OanaHca 3TUX peakIui;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOXXHOCTH NPOTEKAHHUS XUMHIECCKUX
NIPEBpPAIEHUH B Pa3JIMYHBIX YCIOBUSX;

BBIUUCIIATE OTHOCUTENIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIECTB, MACCOBYIO JIOJII0 XHUMHYECKOTO
JIeMeHTa 1o (opMysIe COSIWHEHHS, MAacCOBYIO OO BEIIECTBA B pacTBOPE, MPOBOAUTH pacyETHl MO
YPaBHEHMIO XMMUYECKOH peaKIuu;

coO0JII0/1aTh TpaBHJIa MOJb30BaHU XMMUYECKON MOCY0i U 1abopaTopHBIM 000pYIOBaHHEM, a TAKXKE MpaBHiIa
oOpaleHnsl ¢ BEIECTBAMH B COOTBETCTBHH C MHCTPYKLHSMHU II0 BBHIITOJHEHHIO JTAOOPATOPHBIX XUMHYECKUX
OTIBITOB IO TOJIYYEHHUIO U COOMPaHNIO Ta3000pa3HBIX BEIIECTB (aMMHAKa U YTIIEKHCIIOTO Ta3a);

IIPOBOJIUTH PEaKLUH, MOATBEPKIAIOIINE KaUeCTBEHHBIH COCTaB Pa3lIMYHbIX BEIIECTB: PAclO3HABATh ONBITHBIM
myTéM XJOpuAa-, OpoMua-, noaua-, KapOooHat-, ocdar-, CHIMKAT-, Cynb(paT-, THIAPOKCHA-NOHBI, KaTHOHBI
aMMOHUS 1 HOHBI N3yYEHHBIX METAIIOB, IPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX BEIIECTB;
MIPUMEHSTh OCHOBHBIC ONEPAllMH MBICIUTEIBHONW NEATENIbHOCTH — aHallu3 U CHHTE3, CpaBHEeHUe, 0000IIeHN e,
CHUCTEMATH3alluI0, BBIBJICHHE IPUUYMHHO-CIEACTBEHHBIX CBs3€M — IS M3Y4YEHUS CBOMCTB BELIECTB U
XMMHYECKHUX PEaKnni, eCTECTBEHHO-HAYYHbIE METOABI IIO3HAHUS — HAOIIOICHNE, H3MEPEHHE, MOAEINPOBAaHNUE,
9KCIEPUMEHT (peaybHBIN U MBICICHHBIN).



COJEPKAHUE OBYUYEHUS

8 KJIACC

IlepBoHayaJbHbIEe XUMHYECKHE NOHATHS

[Ipeamer xumuu. Ponp XMMHMM B KM3HM ueloBeKa. XUMHUS B CHUCTeME Hayk. Tena U BeniectBa. Pusndeckue
CBOMCTBA BeIeCTB. ArperaTHoe COCTOsIHUE BellecTB. [IoHsTHe 0 MeToaxX MO3HAaHUS B XUMUH. UHCThIE BEIECTBA U CMECH.
Crioco0bl pa3ziesieHust CMeceu.

ATOMBI B MOJICKYJIBI. XMMHYECKHE 1eMeHThl. CHMBOJIBI XUMHUUECKUX JIEMEHTOB. [IpoCThIe 1 CIIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YYEHUE.

Xumunueckast ¢opmysia. BaleHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH IIOCTOSIHCTBAa COCTaBa BEILECTB.
OtHocuTenbHAsE aToMHas Macca. OTHOCHTENbHas MOJEKyJspHas Macca. MaccoBas HONI XHMHYECKOTO JJIEMEHTa B
COEIMHEHUH.

KonuuectBo BemecTBa. Moabs. MonspHas macca. B3auMocBsA3b KOJTHMUECTBA, MACChl U YHCIIa CTPYKTYPHBIX €UHMIT
BelecTBa. Pacu€rel o popmMysaM XMMUYECKUX COCTMHEHHH.

Om3nyeckie 1 XUMUYECKUE SBICHUSA. XUMHUUECKasi peakiusd U e€ Mpu3HaKd. 3aKOH COXPAaHCHHS MAacChl BEIIECTB.
Xumndeckue ypaBHeHHs. Kilaccnukanus XUMUUECKUX PeakLui (COeMHEHNS, pa3lIoKEHUs, 3aMelleHUs, 0OOMEHa).

Xumuueckuii sIkcnepumenm:

3HaKOMCTBO C XHMHYECKOH TIOCYIOH, mpaBmiamMu paboTel B JabopaTopur W TpuUEMaMH OOpaIieHus c
nmabopaTopHBEIM 000pyIOBaHHEM, H3yUCHHE W ONHCaHWE (U3IUIECKUX CBOWCTB 0O0pa3lOB HEOPTaHMYECKUX BEIIECTB,
HaOmoneHue Gusnyeckux (TUIaBJIeHHUE BOCKA, TasHUE JIbJla, pACTUPAHUE caxapa B CTYINKE, KUIIEHHE U KOHJEHCAINS BOJIbI)
U XUMHYECKHX (TOpEHHE CBEYH, MPOKAIMBAHUEC MEIHOW IIPOBOJIOKH, B3aUMOJCHCTBHE Mella C KHCIOTOW) SBIICHHA,
HaOJIOICHUE U ONMCAHWE MPHU3HAKOB MPOTEKAHMs XUMHUCCKUX pEeakiuid (pas3lio’KeHHe caxapa, B3anMOJICHCTBHAE CEpHOU
KHUCIIOTHI ¢ XJIopuaoM Oapus, paznoxxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMojeiicTBHE KeJie3a C PacCTBOPOM
comu meau (ll), m3yueHwe cHocoOOB pa3zeieHUs] CMeCeil: ¢ MOMOIIbI MarHurta, (GUIBTPOBAHHE, BHIIAPUBAHHE,
TUCTHUTALMS, XpoMmarorpadus, MpoBEJACHHE OYNCTKH IIOBAPEHHON COJM, HAONMIOACHHWE M OIHCAaHWE pPEe3yIbTaTOB
IIPOBEACHUS ONBITA, WITIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHUE MOJIeNei MOJIeKy (LIIapOCTEPKHEBBIX).

BaxHeliniue npeAcTaBUTe TN HEOPraHUYECKHX BelllecTB

Bo3nyx — cMmeck razos. CocraB Bo3nyxa. Kucnopon — aneMeHT U npocTtoe BemecTBo. HaxoxxaeHue kucnopoaa B
npupoze, (u3NYecKkne W XUMHYECKHe cBoiictBa (peakmmu ropeHus). Oxkcupbl. [IpuMenenme kucmoponma. CrocoOvI
MOJIyYEeHUsI KHCIOpoJa B JabopaTOpuu U NMPOMBIIUIEHHOCTH. KpyroBopoT kucnopona B npuponae. O30H — auIOTpONHAs
MOIUHUKAIHA KHCIOPOa.

TenmoBoit 3GPEKT XUMHIECCKOH PEaKIHH, TSPMOXUMHUYCCKHE YpPaBHEHHWS, SK30- W SHIOTCPMUUCCKHE PEAKIIHU.
TorumBo: yrosb 1 MeTaH. 3arps3HeHHe BO3yXa, yCUIIeHHE MTapHUKOBOTrO 3¢ dexTa, pazpylieHne 030HOBOTO CIIOS.

Bomopox — smemeHT M mpoctoe BemecTBo. HaxokneHuwe Bomopona B NpHpoae, (PU3MUECKHE M XUMHUYECKHE
CBOWCTBA, MPHUMEHEHHE, CIIOCOOHI MOTydeHus. KUCITOTHI U COMH.

MomnsipHBIi 006EM Ta30B. Pac4éThl M0 XUMUYECKAM YPaBHEHUSM.

®usuyeckue cBoiicTBa BoAbl. Bona kak pactBoputens. PacTBopbl. HachlllieHHBIE M HEHACBHIIEHHBIE PAaCTBOPSI.
PactBopumMocTh BemiecTB B Boje. MaccoBasi A0S BELECTBA B pacTBOpe. XUMHUUecKUe cBoiicTBa Boabl. OcHoBaHus. Poib
pacTBOpPOB B MPHUPOJAE U B >KU3HM ueioBeka. KpyroBopoT Boabl B Npupoje. 3arpsi3HeHUuE NpUpoAHBIX BoA. OxpaHa U
OYNCTKA IIPUPOIHBIX BOJ.

Krnaccudukanus Heopranuueckux coeaunennii. Oxcunpl. Kiaccngukanus okcuaos: coneobpasymomiye (OCHOBHBIE,
KHCJIOTHBIE, aM(OTepHbIe) W HecojeoOpasyromme. HomeHknmarypa oxcumoB. Dusndeckne W XMMHUYECKHE CBOICTBa
okcuzioB. [lonyuenue okcuoB.

OcHoBanus. Knaccugukanusi oCHOBaHMiL: MIENOYM M HEPACTBOPUMBbIE OCHOBaHUs. HOMEHKiIaTypa OCHOBaHHMIA.
duznyeckue U XMMUYECKHe CBOMCTBA OcHOBaHM. [loryueHne ocHOBaHUH.

Kucnorsl. Knaccudukanus xucnor. Homenknatypa kucioT. OU3HUECKUe U XUMHUYECKUE CBOMCTBa KUCIOT. Psin
aktuBHOCTH MeTasuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknatypa coneil. @usuueckue U XuMu4eckue cBoicTBa coneil. Iloxydenue coneil.

I'eneTHueckast cB3b MEXy KJIACCAMU HEOPTaHUYECKUX COETUHEHUI.

Xumuueckuii Ikcnepumenm:

KayeCTBEHHOE OTpeJIeIeHHe COACP)KaHMs KHCIOpoJa B BO3AyXe, NOIy4YeHHEe, coOMpaHWe, paclo3HaBaHHWE U
N3y4eHUE CBOWCTB KHCIOPOJa, HaOJIIOJEHHE B3aMMOJCHCTBUS BEIECTB C KUCIOPOAOM M YCIOBUS BO3HHKHOBEHHS U
IIpeKpaIeHus TopeHus (moXkapa), 03HaKOMJIEHHE ¢ 00pa3IaMn OKCHIOB M ONHCaHHME WX CBOWCTB, MOJyYEeHHE, COOMpaHue,
pacrmo3HaBaHWe W M3YYCHHE CBOWMCTB BOJIOpOjAa (TOpeHHe), B3auMojeicTBUE Bojopoaa ¢ okcugoMm mean (l1) (Bo3mokHO
UCIIONIb30BAaHKUE BHJIEOMATEPHAIOB), HAOII0JeHne 00pa3IOB BEIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBAaHHE OCOOEHHOCTEH
PacTBOPEHUsI BEUIECTB C PA3IMYHOM PAaCTBOPHUMOCTBIO, IPUTOTOBIEHHE PACTBOPOB C ONpPENENEHHONM MaccoBOH Joiel
pPacTBOPEHHOTO BEIIECTBA, B3aUMOCWCTBHE BOJBI C MeTaulaMH (HATpHeM M KaiblueM) (BO3MOXKHO HCIIONB30BaHHE
BU/ICOMATEPHAIIOB), HCCIIEA0BAaHNE 00pa3lloB HEOPTaHWYECKMX BEIIECTB Pa3lIMYHBIX KJIaccoB, HAOJIIOAEHHE HW3MEHEHUS
OKpPaCK{ MHIUKATOPOB B PACTBOpAaX KHUCIIOT H MIENOYCH, u3ydeHune B3anMo ieiictBus okcuna meau (11) ¢ pactBopom cepHoit
KHMCJIOTBI, KUCJIOT ¢ METa/llaMH, PEakLUi HeUTpalu3alMy, MOJy4eHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajjla APyTUM U3 pacTBOPA COJIM, PELICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHeilne Ki1acchl HEOPraHu4eCKUX
COCIUHEHUI.



IMepuoanuecknii 3akon u Ilepuoanyeckasi cucteMa XuMudeckux 3jaementoB JI. U. MenneneeBa. CTpoenue
aToMoB. XUMHYecKas CBsI3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[epBblc TOMBITKY KIACCH(DUKANUN XUMUAYCCKHUX 3JIEMEHTOB. [IOHATHE O TpyMIax CXOIHBIX 3JIEMEHTOB (IIEIOYHEIC
U TISJIOYHO3EMEJIbHBIE METaJIbl, TAJIOTCHBI, HHEPTHBIC Ta3bl). DJIIEMEHTBI, KOTOPbIe 00pa3yroT aM(OTepHBIE OKCHUABI U
THIPOKCHU/IBI.

Ilepuoauueckuii 3akoH. [lepuoanueckas cucrema xumuueckux sneMmenToB M. Y. MenneneeBa. KopoTkonepuonnas
U JuiuHHOTIeproTHast opmbl [leproanueckoit cucteMsl xummdeckux 3neMeHToB [ M. Menneneepa. [leprobl ¥ TrpymiibL.
Ou3HYECKI CMBICI TOPSIIKOBOTO HOMEpa, HOMEPOB IIEPHO/IA M TPYIIITHI AIIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sgnep. V3oTtomsl. DnexTpoHbl. CTpoeHHE SIEKTPOHHBIX O0O0JOYEK aTOMOB
nepBeix 20 xumuueckux aneMeHToB Ilepumonuyeckoii cuctembl JI. U. MenneneeBa. XapaKTepHUCTUKa XHUMHUYECKOTO
3JIeMEHTa 1o ero noJyoxeHuto B I[lepuoauueckoit cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHS pagiyca aTOMOB XHMHUYECKHX DJIEMCHTOB, METAUIMUECKUX M HEMETaJUTHYECKHX
CBOWCTB 10 TPYMIaM U TIEPUOIaAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoguueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB AJISI PAa3BUTHUA HAYKH U
npaktuku. J. . MenzaeneeB — yd€HbIN U rpaskJaHUH.

Xumudeckasi cBs3b. KoBaneHTHas (MOJIApHAsT W HEMOJISIpHAs) CBS3b. DIJEKTPOOTPHULATEIHHOCTh XHUMHUYECKHX
3neMeHTOB. MloHHas CBS3b.

Crenenp okucieHus. OKUCIUTEITHFHO--BOCCTAHOBHTENBHBIE peakiud. [Iporecchl OKHCICHHS W BOCCTAHOBIICHUS.
OKUCIUTENIN U BOCCTAHOBHUTEIIH.

Xumuueckuii sIkcnepumenm:

H3y4YeHHe 00pa3loB BEIMIECTB METAJUIOB U HEMETAIIOB, B3aMMO/ICHCTBHE THAPOKCHAA IIMHKA C PACTBOPAMHU KHUCIOT
U IIenoYei, IpoBeCHUE OIMBITOB, WLTIOCTPUPYIOUINX MPUMEPHl OKHACIUTEIFHO-BOCCTAHOBUTENFHBIX peaknuil (TOpeHue,
PeaKny pas3ioKeHUs, COSTUHEHUS).

Mescnpeomemmnnie ceasu

Peanmzanus MeXIpeMETHBIX CBS3€H NP H3YICHNH XUMHH B § KJIacce OCYMIECTBICTCS Yepe3 UCTIOIb30BaHIe Kak
OOIIMX ECTeCTBCHHO--HAYYHBIX IOHATHUN, TaK U TOHATHIH, SBIIONIMXCS CHCTEMHBIMH JJIsl OTACIbHBIX IMPEIMETOB
€CTECTBEHHO--HAYYHOT'O I[UKJIA.

OOmume ecTeCTBCHHO--HAYYHBIC TIOHATHA: HAYYHBIH (akT, THIOTE3a, TEOpHs, 3aKOH, aHaln3, CHHTE3,
KIaccu(puKaIus, MepuoTUIHOCT, HAOIOICHNE, SKCIICPUMEHT, MOACTHUPOBAHNE, N3MEPEHUE, MOJIENb, SIBIICHHUE.

Odusuka: Marepusi, aToM, dJEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIWJ, M30TOMbBI, PaTUOAKTUBHOCTH, MOJIEKYJa,
ANEKTPUUYECKHUIA 3apsijl, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSHHE BEIICCTBA, ra3, (H3WYeCKIe BETHMYNHEI, SIHHUIIBI
HU3MEpEeHusi, KOCMOC, IIaHeTHl, 3BE3751, CoHIIEe.

Buosnorusi: poTocunres, apixanue, ouochepa.

T'eorpadus: armocdepa, ruapochepa, MHUHEPAIbI, TOPHBIC MOPOJBI, MOJE3HBIE HCKOIMAEMbIC, TOIUIUBO, BOJHBIC
PECYpCHL.

9 KJIACC

BeurecTBo 1 XUMHYecKasi peakusi

[epuoguueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux snemeHTos . . Menneneea. CtpoeHue aToMoB.
3aKOHOMEPHOCTH B HM3MEHCHHH CBOMCTB XHUMHYECKHX JJIEMEHTOB NEPBBIX TPEX TIEPHOMOB, KalWs, KadblHi H WX
COEeTMHEHUH B COOTBETCTBUH C TIOJIOKEHUEM dJIeMEHTOB B [leproudeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHUJABI XUMHUYECKOW CBs3W. THIBI KPUCTAIUIMYECKUX PEMIETOK, 3aBHCHUMOCTH CBOWMCTB
BEIIEeCTBA OT THUIA KPUCTAJUTMICCKON PEMETKH U BHJIa XUMITYECKOH CBS3H.

Knaccuukaiuss 1 HOMEHKIATypa HEOPraHMYSCKUX BEINCCTB. XMMHUCCKHUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IUYHBIM KJ1accaM HEOPTaHMUYECKUX COSAMHEHUMN, TeHETHYECKas CBSI3b HEOPTAaHMUECKUX BEIIECTB.

Knaccuukanus XuMU4ecKAX peakyii 0 pa3IHIHBIM MpHU3HaKaM (10 YHCITY U COCTaBY YYaCTBYIOIINX B PEaKIIUU
BEIIECTB, MO TEIUIOBOMY 3P (EKTy, M0 U3MEHECHHUIO CTEICHEH OKUCIICHUS XMMHYECKUX DJIEMEHTOB, II0 0OpPaTUMOCTH, IO
YYaCTHIO KaTamu3aTopa). DK30- H SHAOTEPMHUUECKHE PEAKIIH, TEPMOXUMHUECKIE YPaBHEHUSI.

[onsaTne o CKOpPOCTH XUMHYECKOW peaknuu. [loHATHE 00 OOpaTHMBIX M HEOOPATUMBIX XHMUYECKUX PEaKIIHSIX.
[ToHsiTHE O TOMOTeHHBIX MU TeTeporeHHbIX peakuusix. [loHsThe o kartanuze. IloHATHE O XUMHYECKOM pPaBHOBECHUHU.
®DakTOpHI, BAUSIONINE HA CKOPOCTh XUMUYECKONW PEAKITUH U MTOJIOKEHNE XUMHUYECKOTO PaBHOBECHSI.

OKHCIUTENHLHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, dJIEKTPOHHBIN OaaHC OKUCINUTENBHO-BOCCTAHOBUTEBHON PEaKIINU.
CocTaBjeHHe YpaBHEHUIl OKHUCIHUTENbHO--BOCCTAHOBUTENIBHBIX PpEAKUUA C MCIOJIb30BAHUEM METOJA JJIEKTPOHHOTO
Oamanca.

Teopust >MEKTPOTUTHYECKONW IUCCOIMANU. DJIEKTPOJIUTHI W HEIJIEKTPOIUTHL. KaTHOHBI, aHHMOHBL. MexaHU3M
JUCCOIMAIMU BEIIECTB C PA3IMYHBIMH BHUIAMU XHMUYecKoi cBs3u. CreneHp muccorumanuu. CuiibHble W claObie
3JIEKTPOJIUTHL.

Peaknuu noHHOTO OOMEHa. YCIOBHS MPOTEKAHMs peakliii MOHHOTO OOMEHa, MOJIHBIE W COKpAaIEHHbIE MOHHBIC
ypaBHeHHsI peaknuidl. CBOHCTBa KHCIIOT, OCHOBAaHMH W COJeH B CBETe IPEJCTABICHUH 00 3JIEKTPOIUTHYECKON
nuccounanuu. KauectBeHHble peakiiy Ha HOHBL. [loHsTHE O THApOIN3E COleH.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE C MOJEISIMH KPHCTAUTMIECKUX PEMETOK HEOPTaHMYECKHUX BEIIECTB — METANIOB W HEMETalIoB
(rpadura m ammasa), CIOXKHBIX BEIIECTB (XJIOpHIA HATPHUS), UCCICIOBAHUE 3aBHCUMOCTH CKOPOCTU XUMHUYCCKOU PEaKIiu



OT BO3/ICHCTBUS Pa3NNYHBIX (PAKTOPOB, UCCIECAOBAHUE IEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCONUALNT
KHCJIOT, IIEeJNIoYed M conei (BO3MOJKHO HCIIONb30BAaHWE BHAEO MAaTEPHAIOB), MPOBEJCHUE OIBITOB, MILUTIOCTPHPYIOMINX
NPU3HAKK MPOTEKAHMs peakiuii HOHHOro oOMeHa (0Opa3oBaHME OcajKa, BBIJEJICHUE ra3za, 00pa3oBaHUE BOJBI), ONBITOB,
WITIOCTPUPYIOLINX MIPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKINH (TOPEHHE, PEAKINH PA3TI0KEHUSI, COCIUHEHHS),
pacIio3HaBaHWE HEOPTaHWYECKHUX BEIIECTB C IMMOMOILIbI0O KAaYECTBEHHBIX PEaKIUil Ha MOHBI, PEIICHNUE YKCIIEPUMEHTAIBHbBIX
3ajau.

HemeTtanibl 1 MX coeMHeHHS

OOm1ast xapakTepucTHKa ranoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE CTeTIeHN okucieHus. CTpoeHue
1 (U3NIECKre CBOWCTBA MPOCTHIX BEHIECTB — TaJOTeHOB. XMMHUYECKHE CBOIMCTBAa Ha IpUMeEpe XJIopa (B3aUMOACHUCTBHE C
MeTallaMi, HeMeTajulaMHM, Iienodamu). XiopoBopopon. CoinsiHas KHCIIOTa, XMMHYECKHE CBOMCTBA, IOJyYeHHE,
npuMeHenue. JleicTBue Xjopa U XJIOpPOBOAOPOJA Ha OpPraHM3M 4eJOBeKa. BaxHeWinue XJIopuabl U UX HAXOXKIEHHUE B
TIPUPOIE.

OOmast xapaktepuctuka 3neMeHToB VIA-rpynmbl. OcOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTepHBIE CTENECHU
okucnenus. CtpoeHne W (PU3NUECKHE CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAA U CEphbl. AJUIOTPOITHBIE MOAM(UKAINN
KHCJIOPOAA U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOA, CTpOCHNUE, HH3UIECKNE U XUMHIECKHE CBOHCTBA. OKCHIBI
cepbl KaK NPEICTaBUTEIM KHUCIOTHBIX OKcuaoB. CepHas KHCIOTa, (u3Mdeckue M XMMHYECKHe CBOWCTBa (00IIMe Kak
NPEACTaBUTENS Kiacca KUCIOT U cnenuduyeckne). XMMUYECKHE PEaKlny, JieKallie B OCHOBE IMPOMBIIUICHHOTO CIIocoda
MONYyYCHUS CepHOU KUCIOTHL. [IpuMeHenne cepHoii KucaoTel. Com CepHOM KUCIOTHI, KA9eCTBEHHASI Peakiys Ha CyIb(art-
noH. Haxoxnenne cepsl U €€ cOeqUMHEHHH B MPHpoJe. XUMHUYECKOE 3arpsA3HEHHE OKpPY’Karomed cpelsl COCTHMHEHUSIMH
cepbl (KUCIIOTHBIE OXK/IH, 3arpsa3HeHHe BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPeJ0TBPAICHNUS.

OOmas xapakTepucTHKa 3meMeHTOB VA-rpynmbl. OCOOEHHOCTHM CTpPOCHHSI aTOMOB, XapaKTEPHBIE CTEHECHU
OKHCIIEHH. A30T, paclpoCTpaHEHHE B MPHPOAE, (Ppu3nuecKkre M XUMHUYECKHE CBOWCTBA. KpyroBopoT asora B mpHpoze.
AmMuak, ero (uU3MYeCKHe M XMMHYECKUE CBOWCTBa, INoOJydeHHe W npuMeHeHue. Coiu aMMOHUS, MX (DU3HUYECKHE U
XMMHYECKHE CBOWCTBa, NMpuMeHeHHe. KadecTBeHHass peakiys Ha HOHBI aMMOHHUS. A30THas KHCJIOTa, €€ TOJIydeHHe,
¢du3nyeckne 1 XUMHYECKHE CBOWCTBa (0OIIME Kak MpEACTaBUTENS Kiacca KHCIOT M cnenuduyeckue). Mcnonb3oBanue
HUTPATOB M COJEH aMMOHHs B KayeCTBE MHHEpPAIbHBIX YJI0OpeHuil. XMMHUYECKoe 3arpsi3HEHHUE OKPYKaroLIeH Cpejibl
COCAMHEHUSIMH a3oTa (KHCJIOTHBIE JOXKIH, 3arpsi3HEHHE BO3JyXa, MOYBBI U BomoéMmoB). dDocthop, amoTporHbie
Monudukanun Gocdopa, pusnueckue U XuMuaeckne coiictea. Okcua pocdopa (V) u pocdopHas kucnoTa, pusmdecKue
1 XMMHYECKHEe CBOIcTBa, nomydeHue. Viconp3oBanue ¢ocaTroB B KaueCTBE MUHEPAIBHBIX YI0OPEHHH.

OoOurast xapaktepuctuka 3yeMeHTOB |VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTCPHBIC CTEICHH
OKHCIIEHHS. YTIEepO, aJuIOTPOIHbIE MOIU(HUKAIINH, PACIPOCTPaHEHUE B IPUPOAE, (PU3NUECKHE W XUMHIECKHE CBOMCTBA.
Ancopbuust. Kpyrosopot yriepoaa B npupose. OKCHIBI yriiepoia, uX (pusndeckne 1 XMMHUYECKHE CBOMCTBA, AeiicTBIE Ha
)KUBBIC OPTaHMU3MBI, MOJyUCHHE W MPUMEHEHHe. JKOJOTHUeCKHe MpoOJeMbl, cBsi3aHHBbIe ¢ okcuaom yriepoaa (1V),
THIIOTE3a TNI00abHOTO MOTEIUICHHUs KIMMaTa, MapHUKOBBIH 3dQekr. YroipHas kuciora U e€ coiM, ux Qusnueckue u
XMMHUUYECKHE CBOMCTBA, IOJNy4YeHHEe W TNpuMeHeHue. KadecTBeHHass peakius Ha KapOoHaT-wOHEL Vcmonb3oBaHHe
KapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIUICHHOCTH U CEJILCKOM XO3SHCTBE.

[lepBoHauanbHBIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COEIMHEHUAX yrieponaa (MeTaH, 3TaH, 3THJIEH,
alleTWJICH, 3TaHOJI, TIMIEPHH, YKCYCHAas KHCJI0Ta). [IpupojHbIE MCTOYHHMKH YIJIEBOJOPOJOB (yroib, MPUPOAHBIN Tas3,
HE(TbH), MPOAYKTHl UX mepepaboTku (OCH3WH), UX POJIb B OBITY W MPOMBIIIICHHOCTH. [I0OHIATHE O OHOIOTUYECKH Ba)KHBIX
BEIIeCTBaX: JKMUpax, Oenkax, yrieBojax — M UX POJH B JKU3HU 4YeJoBeKa. MaTepHalbHOE €IWHCTBO OPTraHMYECKUX U
HEOPTaHMYECKUX COETMHEHHMN.

Kpemuuii, ero ¢puzndeckne 1 XMMHIECKHUE CBOWCTBA, MOJIydeHHE U TprMeHeHne. COeINHEeHNs] KpEMHUS B IIPUPOJIE.
O6mme npeznctasienus o6 okxcuzae kpemHus (IV) m kpemHueBoil kuciore. CUIMKAThI, UX HCIONB30BaHUE B OBITY, B
IIPOMBINIJICHHOCTH. Ba)kHele CTpouTeNnbHbIe MaTepHallbl: KepaMHuKa, CTEKJIO, IIEeMEHT, 6eToH, xese300eToH. [Ipobnemsl
0€3011aCHOTO UCIIONIb30BaHMS CTPOUTENLHBIX MaTEPHAIOB B TOBCETHEBHON XKHU3HHU.

Xumuueckuit IKcnepumenm:

n3ydeHne 00pa3oB HEOPTaHUIECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI, MPOBEICHNE KAaUeCTBEHHBIX PEAKIUil
Ha XJIOpUA-MOHBI U HaOJII0JIeHUE TIPU3HAKOB X NPOTEKAHMs, OIBITHI, OTpAXAIoKe (PU3NUECKHE U XUMUYECKHE CBOMCTBA
rajJoreHOB W WX COEIMHEHHUH (BO3MOXKHO MCIOJIB30BaHHE BHJICOMAaTEpUalioB), O3HAKOMIIEHHE C 00pas3liaMH XJIOpHJIOB
(TajoreHuIOB), 03HAKOMJIGHHE C OOpaslaMu Cepbl M €€ COeNUHEHUSMHU (BO3MOXHO HCIIOIh30BAaHUE BHIICOMATEPHAIIOB),
HaOrofleHue Tmporiecca OOYITIMBaHMSA caxapa IIOJ JeHCTBHEM KOHIICHTPUPOBAHHOW CEpHOW KHCIIOTHI, H3ydYeHHE
XMMHUYECKHX CBOWMCTB pa30aBIEHHON CEpHOW KHCIIOTHI, NPOBEAEHHE KayeCTBEHHON peakunud Ha CyiabdaT-MoH H
HabJroIeHne Tpu3HaKa e€ MPOTeKaHWs, O3HAKOMJICHHE ¢ (PM3MYECKMMH CBOMCTBaMH a30Ta, (Gocdopa UM UX COeTMHEHHN
(BO3MOXXKHO HCTOJIB30BaHUE BHICOMATEpPHAoB), oOpa3naMu a30THEIX U (HOoCcHOpHBIX yROOpeHHH, MoTydeHre, coOnpanue,
paclio3HaBaHWE M M3YY€HHE CBOWCTB aMMMaKa, NPOBEIICHHE Ka4eCTBEHHBIX pPeakiii Ha MOH aMMoOHHS M (ocdaT-noH u
N3y4YeHUE NPU3HAKOB HX IPOTEKAHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHUCIOTHI C MEABI0 (BO3MOXKHO
HCTIONb30BaHUE BUAEOMATEPHATIOB), H3yYCHHE MOJEICH KPHUCTAIMYECKHX pemeéToK aiMmasa, rpadura, Qymuepena,
03HAKOMJIEHHE C IPOLIECCOM a/IcOPOIMU pPAacTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOTA3a,
NoJTydeHHe, coOOMpaHue, pacro3HaBaHHe M U3y4YEeHHE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KaUeCTBEHHbBIX PEaKLIUi Ha
KapOOHaT W CHJIMKAT-HOHBI M W3yYCHHWE MPU3HAKOB MX MPOTEKaHMS, O3HAKOMIICHHE C MPOXYKIHEH CHIMKATHOH
MPOMBIINICHHOCTH, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Ba)kHeHIe HeMeTalllbl ¥ MX COCIMHEHUSD.

MeTanasl M MX COeAMHEHUS



OOm1ast xapakTepuUCTHKAa XMMHUYECKHX 3JIEMEHTOB — METAaJUIOB Ha OCHOBAHWH WX TOJIOKeHUsS B Ilepmonmmdeckoit
cucreMe xuMmdeckux aeMenToB J[. 1. MenneneeBa u crpoenust atomoB. CTpoeHne MeTayutoB. MeTamnndeckas CBA3b U
MeTajuInueckasi KpUCTAJUIMUecKass pemérka. OJIEKTPOXUMUYECKUH psal HampsbkeHud MetamwioB. dusuueckue u
XAMHUYECKHEe CBOWCTBa MeTaiwioB. O0miie crmocoObl MmomydeHHs MeTayuioB. [IoHSATHE 0 KOpPpO3MH METajuIOB, OCHOBHBIC
crocoOBl 3ammThl UX OT Kopposuu. CmaBbl (CTanb, YyTyH, JIOPATIOMHHHN, OpoH3a) M MX NPUMEHEHHE B OBITY H
MIPOMBIIIJIEHHOCTH.

Illenouynsie metamnel: mosoxkeHue B Ilepuoamueckoil cucteme xumumdeckux anemeHToB /. M. Menneneesa,
CTpOCHHE WX aTOMOB, HaxXOXKACHHE B mpupone. Pu3ndeckne M XUMHIUYECKUE CBOIcTBa (Ha MpUMepe HATPHUS W Kajus).
OKcuapl ¥ THAPOKCUIBI HATPHUS U Kaius. [[puMeHeHne MeT0OYHBIX METAJUIOB B UX COCIMHEHUH.

[lenouHo3emMenbHbIE METaIbl MarHuidi M Kaubluii: mnojiokeHue B llepuoanueckoil cuctemMe XUMHUYECKUX
anementoB JI. 1. MeHneneeBa, cTpoeHUE UX aTOMOB, HAXOXXIEHUE B Mpupoae. Pu3nyecKkue U XUMHUYECKHE CBOWCTBA
MarHusl ¥ KaiubpIwsl. BaxHeWmwme coeqWHEHUs KambIis (OKCHI, THUAPOKCHI, coii). JKECTKOCTH BOIBI M CIIOCOOBI e
yCTpaHEeHUs

AmomuHuit: nonoxxenue B [lepuonndeckoii cucreme xumudeckux anementos Jl. . MenpaeneeBa, CTpoeHHE aToMa,
HaxXoXXJeHne B npupoje. Ouzndeckne u XMMHIECKIE CBOHCTBA allfOMUHMA. AM(POTEpHBIE CBOHCTBAa OKCHAA W THIPOKCHAA
AJTIOMUHUS

Keneszo: monoxxkenue B Ilepuoanueckoil cucteme xumudeckux sneMmeHtoB J[. M. MenaeneeBa, cTpoeHUe atoma,
HaxoXxJeHne B mpupoje. Pusznueckne W XUMHUYECKHE CBOWCTBa jkene3a. OKcuapl, TuApokcunasl u comu xenesa (1) u
xenesa (I11), ux cocras, cBo¥icTBa U MMOTyUCHHE.

Xumuueckuii sIkcnepumenm:

03HaKOMJICHHE ¢ 00pa3IaMy METaJIOB U CILIABOB, MX (PU3NICCKUMHU CBOMCTBAMH, H3YUCHUE PE3yIBTATOB KOPPO3IUH
METaJUIOB (BO3MOXKHO HCIIOJNIB30BaHUE BHACOMATEPHUAIOB), OCOOCHHOCTEH B3aMMOICHCTBUS OKCHIA KaJbIHS M HATPHS C
BOJIOW (BO3MOYHO HCTIOb30BaHUE BUIEOMATEPHAIOB), UCCIEA0OBAHNE CBOMCTB KECTKON BOJIBI, TIpOIlecca TOPEHHUS HKele3a
B KUCJIOpOJie (BO3MOXHO HCIIOJIB30BAHUE BHACOMATEPUAIOB), IPU3HAKOB MPOTEKAHUSI KAaUeCTBEHHBIX PEAKIIM HAa HOHBI:
MarHus, Kanblus, amoMuHWs, nuHKa, skeneza (II) m xemesa (Il), memm (I1), HaGmiomeHWe W OMUCAaHHE MPOIECCOB
OKpalllMBaHUs TJIAMEHU MOHAMH HATpHsl, Kallusl U KaiblKs (BO3MOXKHO UCIOJIb30BaHUE BUEOMATEPHUATIOB), HCCIEA0BaHNE
an)OTepHI)IX CBOICTB TUAPOKCHUIA aJlloOMUHUA W TUAPOKCHJA HHWHKA, PEHICHUEC OSKCHCPHUMCHTAJBHBIX 3alad IO TEME
«BaxHeillne METaIbl U UX COCTUHEHUSI.

XuMHus 1 OKpy:KaloLas cpeaa

BeHleCTBa n MaTcpuajibl B HOBCCHHCBHOﬁ J)KU3HHM 4dejioBeka. be3omacHoe HMCIonb30BaHue BCIICCTB U XUMHUYCCKHUX
peaxmmii B ObITy. [IepBas mOMOIIs IPH XUMHYIESCKUX 0KOTaX M OTPABIICHUSX.

Xumudeckoe 3arpsi3HEHHE OKPYIKaroIeH cpebl (IpeaesibHas JOIMyCTHMAas KOHIIEHTpaIus BemecTs, ganee — [111K).
Pounb XuMuH B pelIeHnn 3KOIOTHIECKUX POoOIIeM.

Xumuueckuii Ikcnepumenm:

n3ydeHne 00pas3oB MaTepPHAIOB (CTEKIIO, CIUIABEl METAJUIOB, TOJTUMEPHBIC MaTEpPHaJIbl)

Mescnpeomemmnwie ceasu

Peanu3aiust MeXIpeIMETHBIX CBSI3eH MPH M3yUYEHUH XUMUU B 9 KIIacCe OCYIECTBISIETCS YePe3 UCIOIb30BaHUE KaK
OO0IMX eCTECTBEHHO-HAYYHBIX IIOHSITHH, TaK ¥ TMOHSATHH, SBIAIONUXCS CHCTEMHBIMH MJIS OTHENBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme eCTeCTBEHHO-HAyYHbIC TMOHATHS: HAy4dHbIH (akT, THIOTE3a, 3aKOH, TEOpHUs, aHaIW3, CHHTE3,
kinaccupuKanus, MEePUOAUYHOCTh, HAOJIIOJCHUE, OKCICPUMEHT, MOJCIUPOBAHUAE, HW3MEPEHHE, MOJECib, SBICHHE,
MApHUKOBHIH 3D ()EKT, TEXHOJIOTHS, MATCPHAITBL.

®dusnka: marepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHJ], HU30TOIbI, PaJAHMOAKTUBHOCTH, MOJIEKYIIA,
AIEKTPUYECKUH 3apsi/l, MPOBOJHUKH, MOJTYIPOBOIHUKH, TUAJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, T€NI0, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBa, ra3, PacTBOP, PacTBOPUMOCTB, KPHCTAJUIMYECKAs PEIIETKa, CIUIaBBI, (U3UYECKHE BEITHUYHMHEL,
€IMHUILIBI U3MEPEHHSI, KOCMUYECKOE MTPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, COJHIIE.

Buonorusi:  ¢dorocunTe3, apIxaHwe, Owmocdepa, 3KOCHUCTEMa, MHHEPAJIbHBIE YIOOPEHHS, MHUKPOIIEMEHTEHI,
MaKpO3JIEMEHTBI, TUTAaTEIbHbIE BELIECTBA.

leorpadus: atmocdepa, rugpocdepa, MUHEpAIbl, TOPHBIC MOPOJBI, MOJIE3HBIC HCKONAEMbIC, TOIUTUBO, BOIHEIC

pecypcsl.



TEMATHYECKOE IINTAHUPOBAHUE

8 ki1ace

Ne Tema pasnena (T1aBel), TeMa ypoka Komnaectro

n/m gacoB (Bcero)

Tema 1.BBenenue 5 yacoB

1 TexHmnka 6€301MacHOCTH HA YPOKax XMMHU U MIpaBUja moBeaeHus B kabunete. [Ipenmer xumuu. | 1 gac

2 IIpakTuyeckas padora Nel. [Ipuemsl oOpareHus ¢ 1a60paTOpHBEIM 000PYIOBaHHIEM. 1 gac

3 Bemectsa, ux cBoiictBa. [IpeBpalieHus BEECTB. 1 gac

4 T[ICXD JI.. MeHpaeneeBa. 3HaKU XUMHUYCCKHUX DJIEMCHTOB 1 gac

5 Xummaeckue popmynsr. OTHOCHTENBbHAS aTOMHAS M MOJIEKy IsipHas Macca. IlpoBepouHasn 1 gac
padora

Tema 2. ATOMBI XUMHUYECKUX 3JIEMEHTOB 8 yac

6 OCHOBHBIE CBEIICHHS O CTPOCHHU aTOMOB. CocTaB aTOMOB. 1 gac

7 [ICXD3 J.U. MenneneeBa. CTpoeHHE 3IEKTPOHHBIX 000JI0YEK aTOMOB. 1 yac

8 [ICXD A.U. MenneneeBa. CTpoeHHE 3JIEKTPOHHBIX 000JI0UYEK aTOMOB. 1 yac

9 Wonsbl. MonHas xumuueckas cBs3b. CamocTosiTe1bHAsA padoTa 1 yac

10 | KoBayieHTHas CBS3b. 1 gac

11 | Meranmuueckas XMMIYECKasi CBSI3b. 1 gac

12 O0001IeHNE U cUcTEMAaTH3aIM 3HAHNM 110 Temam 1 1 2. 1 gac

13 | KontpoasHasi padora 1o TeMe «ATOMBI XUMHUYECKUX IIEMEHTOBY 1 yac

Tema 3. IIpocTble BemecTBa 7 yac

14 | IIpoctbie BemecTBa - METAJLIBL. 1 gac

15 | IIpocteie BemecTBa - HEMETAILIHL. 1 gac

16 KomnuecTBo BemecTsa 1 gac

17 Pemenne 3agau 1 gac

18 | Monspuslii 00bem razos. [IpoBepounas padora 17 yacosB

19 3akoH ABOragpo 1 gac

20 O06o00menne u cucreMaTH3anus 3HaHuid o Teme «I[IpocTeie BemecTBay. CaMocTOATeIbHAS 1 gac
pa6ora

Tema 4. CoemuHEHNS] XUMUIECKIX DJIEMEHTOB 15 gacoB

21 CreneHb OKUCIICHUS 1 wac

22 Baxkneiimme kiaccel OMHAPHBIX COSTNHEHHH. 1 gac

23 OcHoBaHws. 1 gac

24 Kucnots!. IIpoBepounasi padora 1 yac

25 Coun. 1 gac

26 Coun. 1 gac

27 O0600111eHNE U cucTeEMaTH3aus 3HaHUH 110 TeMe «CoeqUHEHNST XUMUYECKUX DIIEMEHTOB)) 1 gac

28 AwmopodHsle 1 KpucTammdeckue BemectBa. Kpucrammuaeckne pemetku. CaMocTosiTeJIbHAS 1 yac
pa6oTa

29 YucTele BeliecTBa U CMECH. 1 gac

30 IpakTuyeckas padora Ne2. AHanu3 MOYBEI U BOJIBI. 1 gac




31 MaccoBasi 10151 KOMIOHEHTOB CMECH. 1 gac
32 MaccoBas 1011 pacCTBOPEHHOIO BELIECTBA. 1 gac
33 [pakTuyeckas padora Ne3. IIpuroToBienue pacTBopa caxapa ¢ 3aJaHHOH MacCOBOM Joiei 1 gac
PacTBOPEHHOTO BEILECTBA.
34 O000111eHNE ¥ CHCTEMATH3AIMs 3HAHUM 110 TeMe 2 | 3. 1 gac
35 KonrtpoabHas padora no temam «IIpocteie BemectBa» 1 «COeIMHEHNS XUMUYECKIX 1 yac
3JIEMEHTOB
Tema 5. MI3meHeHUs, TPOUCXOISIINE C BEIIECTBAMH. 11 gacoB
36 | SIBieHMS QHU3HUIECKUE U XUMUIECKHE. 1 yac
37 XUMHYECKHE PEAKLINH. 1 yac
38 XUMHYECKUE YPABHEHHS. 1 gac
39 | Pacuers no xumudeckum ypasHeHusM. IIpoBepounas padora 1 gac
40 PacueTsl 10 XMMHYECKUM yPaBHEHUSIM. 1 gac
41 | Tumbl XUMHYECKUX peaKkuuil. 1 gac
42 | Tumbl XUMHYECKUX peakuuil. 1 gac
43 Tune! XUMHYECKUX peakiiil Ha mpuMepe cBoicTB Bojbsl. CaMocTosATeIbHAS padoTa 1 gac
44 IIpakTnuyeckas padora Ned. [Ipu3HaKy XUMHYIECKUX PEaKIHH. 1 gac
45 O000111EHNE M CUCTEMATH3AIIHAs 3HAHUH 10 TeEME 4. 1 gac
46 KonrpoabHnas padora no teme «V3MeHEeHUs, IPOUCXOASILNE C BEILIECTBAMU» 1 gac
Tema 6. PactBopenue. PactBopsl. CBOWCTBA PaCTBOPOB 3JIEKTPOIUTOB. 22 yac
47 PactBopenne kak Gpu3NKO — XUMUYECKHH nporecc. Kinaccudukarys pactBopos. 1 gac
48 Onexrponurndeckas auccounanys (31) 1 gac
49 Teopus anexrponutuueckor auccounanuy. Iiposepounas paéora 1 yac
50 HonHble ypaBHEHHUS peakuii 1 yac
51 IIpakTnyeckas padora NeS. VcnoBus NpoTeKaHUs XUMHUYECKUX PeaKIUi Mex1y pacTBopamu | 1 dac
3JIEKTPOJIMTOB 0 KOHIA.
52 Kucnorsl, nx knaccudukanus. CamocTositeJibHasi padora 1 yac
53 CBolicTBa KHUCIOT 1 yac
54 | OcHoBaHMS, UX KJIACCU(DUKAIINSA . 1 wac
55 CBoiicTBa OCHOBaHUI 1 gac
56 Oxcunpl, ux knaccudukanus. CamocTosiTeJbHast padora 1 gac
57 CBoiicTBa OKCHIOB 1 gac
58 Conn, ux kmaccupuKanys. 1 gac
59 Counm, MX CBOJCTBA. 1 gac
60 | I'eHermueckas cBsI3b MEXY KJIacCaMHU HEOPIaHUUYECKUX COCAVHEHUM. 1 yac
61 | Ilpaxruuyeckas padora Ne6. CBoiicTBa KUCIOT OCHOBAHHUH, OKCHIOB U COJICH. 1 gac
62 O0001IeHNe 1 CUCTEMATH3ALMS 3HAHUH 110 TEME 5. 1 gac
63 KonTtponbnas pabdora no teme «PactBopenue. PactBopsl. CBolicTBa pacTBOpPOB 1 gac
3IEKTPOIUTOBY
64 AHanu3 KOHTPOJIBHOU pabOoTEHI. 1 yac
65 OKuCIUTENHO-BOCCTAHOBUTEIbHBIE PEAKLIUU. 1 gac




66 OKHCIUTENTFHO-BOCCTAHOBUTEILHBIE PEAKIIHH. 1 gac
67 [pakTuyeckas padora Ne7. Pemenne 3KCrieprMEHTATBHBIX 331a4. 1 gac
68 Pewenne pacuérHeix 3a1a4 1 yac
HUTOI'O | 68 yacos
9 knace
Ne Tema pa3zena (rnaBbl), TeMa ypoka Konnuectso
n/m yacoB (Bcero)
Tema 1. IloBTOpeHHe 0OCHOBHBIX BONIPOCOB Kypca 8 Ki1acca U BBeJleHHe B Kypc 9 kiacca 6 yacos
1 IIepuonuueckuii 3axoH u Ilepuoauueckas cucteMa XUMU4YECKUX 1eMeHToB JI. . 1 gac
Menneneesa.
2 Knaccudukanus XuMHYECKUX COSANHEHHH. 1 gac
3 [ToHsiTHE O IEPEeXOJHBIX 7eMeHTaX. AM(POTEPHOCTh. [ eHETHYECKUIT PsiJ IEPEX0THOTO 1 gac
3JIEMEHTA.
4 Knaccudukarums XuMIIecKuX peakiuii. 1 yac
5 CKOpOCTbh XMMHUYECKOH pEaKILIUU. 1 yac
6 OKHCIUTENTPHO-BOCCTAHOBHUTEIILHbIEC PEAKIIUH. 1 gac
Tema 2. XumMnueckue peakuuu B pacTBopax. 8 uac
7 DNeKTPOIUTHYECKast AUCCOLMALNSA. DIEKTPOINTHI X HEAICKTPOIUTHI. 1 gac
8 OCHOBHBIE TIOJIO’KEHUS TEOPUH dJIEKTponuTHIecKor quccouranuu Ilposepounast padora 1 yac
9 VonHbIe ypaBHEHHS peakMil. Y CIOBUS MIPOTEKaHNs PEaKIMU OOMEHA MEXy SJIEKTPOIUTAMHU 1 gac
JI0 KOHIIa B CBETE HOHHBIX NPECTaBICHHN.
10 XUMHYECKUE CBOMCTBA KHCIIOT KaK 3JEKTpoiauToB. CamocrosiTejbHast padora 1 yac
11 Xumuueckue cBoiiCTBa OCHOBAHUH KaK 3JIEKTPOIUTOB luac
12 XUMHYECKUE CBOMCTBA COJIEH KaK 3JIEKTPOIUTOB. 1 yac
13 Tunponms coneid. 1 gac
14 IpakTnueckas padora Nel. Perienue skcriepUMeHTaNbHbBIX 3a/1a4 110 TEME 1 yac
«DNEKTPOIINTHIECKAS! TUCCOLIAIINS
15 KonTpouabHas padora Nel mo teme «XUMUYECKUE PEAKLIMU B PACTBOPAX
Tema 3. Hemeransl 33 gac
16 OO1mas xapakTepucTHKa HeMeTauIoB. Kuciopos, 030H, BO3IyX. 1 gac
17 Bonopon, ero ¢pusnyeckne n XUMUYECKHE CBOHCTBA. 1 gac
18 OO1mas xapakTepuCTHKA TAIOTEHOB. ['aloreHbl — MPOCThIE BEIIECTBa 1 gac
19 CoeMHEeHNUs rajoreHoB. 1 gac
20 IIpakTnyeckas padora Ne2. I13ydeHue cBONCTB COJSTHOM KUCIIOTHL. 1 gac
21 O61mas xapakTepucTHka XanpkoreHoB. Kucnopon. Ilposepounast pagora 1 gac
22 Cepa — mpocToe BEIEeCTRO. 1 yac
23 Coenunenns cepsl (11). 1 yac
24 Oxcunsl cepbl 1 gac
25 Cepnas kucnora. Conu CepHOM KHCIOTBl, HX IPUMEHEHME B HapoAHO Xxo3siictee. | 1 gac
KavecTBeHHas peakius Ha Cynb(haT-HoH.
26 IIpakTnyeckas padora Ne3. I13ydeHue cBONCTB CEpPHON KUCIOTHI. 1 gac




27 A3oT — npocToe BemecTBo. CaMocTosITeIbHAsI padoTa 1 gac
28 | AmMmuax. 1 4ac
29 Conu aMMOHUSL. 1 gac
30 IpakTuyeckas padora Ned. [ToryueHne aMMIaKka u H3y4eHHUE €TO CBOMCTB. 1 gac
31 A30THast KncyioTa 1 €€ cBoiicTBa. 1 gac
32 Comny a30THOH KHCIJIOTHI. 1 gac
33 ®ochop. CamocronTebHas padoTa 1 gac
34 Okenn pochopa (V). OprodocdopHas KHCIOTA U €€ COITH. 1 gac
35 Yraepon, ero ¢pu3NUIecKre ¥ XUMHYECKIE CBOWCTBA. 1 gac
36 Oxcuasl yriepona. 1 gac
37 YronbHAs KHCIOTA U €€ COTIH. 1 gac
38 IpakTnueckas padora NeS. Ilomyuenue yriaekucnoro rasa. KauecTBeHHas peakuus Ha | 1 dac
KapOOHAT-MOHEI.
39 [IpemmeT opraHUIecKO XUMUH. 1 gac
40 YrineBoaopomst. 1 gac
41 Kucnopoznconep:xamue opraHIIecKAe COSANHEHNUS. 1 gac
42 Bronorniecky BaXXHbIE COCTUHEHHA 1 gac
43 KpeMHuii kak npocToe BeIecTBo. 1 yac
44 CoennHeHNST KPEMHUSL. 1 gac
45 CunvkaTHasi IPOMBIIUIEHHOCTb. 1 yac
46 ITony4yenne BaKHEHIINX COEAUHEHUN HEMETAIIIIOB 1 gac
47 IToBTOpenue u 0600IEeHNe TeMbl «HeMeTas 1 gac
48 KonrpoabHnas pa6ora no teme «Hemeramisy. 1 yac
Tema 4. MeTajLibl. 18 yacos
49 ITonoxenune meramwios B [ICXD JI.M. Menaeneea, CTpOEHHE UX aTOMOB. 1 gac
50 ®uznyeckue cporicTBa MeTayioB. CIiaBbl, UX CBOWCTBA U 3HAUYEHUE. 1 yac
51 [omryueHne MeTamIOB. 1 gac
52 DNEeKTPOXUMHUYECKUH psia HanpsbkeHuid metaiioB. IlpoBepounas padora 1 yac
53 XUMHUYECKUE CBOMCTBAa METAIJIOB KaK BOCCTAaHOBUTEJEH 1 yac
54 Koppo3sust MeTamioB u MeToabI OOPHOBI ¢ HEH. 1 gac
55 [leno4yHple METAIBI — MNPOCTHIC BEIIECTBA, MX (U3MUECKHE W XHMMHUYECKHE CBOWCTBa. | 1 wac
CamocrosiTe1bHasi padora
56 BaxHeiinme coelMHEHNS MIEIOYHBIX METAJUIOB, X CBOWCTBA M IPUMEHEHHE B HAPOIHOM 1 yac
XO3SIACTBE.
57 [leno4yHO3eMeNbHBIE METAIIIHI - IIPOCTHIE BEIECTBA, X CTPOCHUE U pusnueckue, XuMuueckue | 1 gac
CBOMCTBa
58 BaxHeiimme coetMHEeHNS IEI0OYHO3EMEBHBIX METAIJIOB, UX CBOICTBA U NPUMEHEHHUE B 1 vac
HapOJHOM XO3sIMCTBE.
59 IpaxTnyeckas padora Ne6. )KécTkocTs BOIBI B CIIOCOOBI €€ yCTpaHEeHHS. 1 gac
60 AmomuHni. CTpoeHue aToMa, (pr3ndeckre 1 XUMHYECKHE CBOMCTBRA 1 yac
61 CoennHeHNS ATIOMUHIS, UX aM(OTEPHBIN XapaKTep 1 yac
62 Kenezo. Crpoerne aToMa, GU3HUECKHE U XUMUIECKHE CBOHCTBA. KauecTBeHHbIE peakiuy Ha 1 gac

Fe?" u Fe®".




63 IMpakTuuyeckasi padora Ne7. PenieHne 3KCiepUMEHTATBHBIX 3184 110 TeMe «MeTaluTb» 1 gac
64 IToaroToBKa K KOHTPOIBHOI padoTe 1o Teme «MeTauTb». 1 yac
65 KoHnTposbHasi padora 1o Teme «MeTauiby». 1 gac

Tema 5.00001eHue 3HAHUI 110 XMMMH 32 KyPC OCHOBHOM IIKOJIBI 3 yac
66 Bemectra. Kitaccudukanus BemecTs. 1 gac
67 XUMHUUECKUE PEaKIIUH. 1 gac
68 Pemenne 3aa4 pa3IudHBIX THIIOB 1 gac

HUTOI'O | 68 yacos

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YUEBHBIE MATEPUAJIBI /UIS1 YYHEHUKA

0O.C. T'abpuenss, .I'. OctpoymoB, C.A. CnagkoB. Xumus 8 xiracc. YUeOHHK Uit 001meo0pa3oBaTeIbHBIX OPTaHU3aIHHA
. —M.: IIpocemenue, 2021. — 175 c.
O.C. T'adbpuensn, .I'. OctpoymoB, C.A. CnagkoB. Xumus 9 knacc. YdeOHHK 111 0011e00pa30BaTeIbHBIX OpraHU3aIIiA

. —M.: [Ipocsemenue, 2019. — 223 c.

METOJUYECKUE MATEPHUAJIBI JJIS1 YUUTEJISA
Asropckas mporpamma O.C. I'abpuensna (["adpuensa O.C. [Iporpamma xypca xumuu ist 8-11 kimaccoB
o0meoOpa3oBaTeNbHBIX yapexxaennii. M: Ipo¢a,2010r).
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