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IIporpamMma pazpaboTaHa Ha OCHOBE TP€OOBAHMI K pe3yJIbTaTaM OCBOEHMsI OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus, npeacrapieHHbIXx B GI'OC OO0, a taxke Ha OCHOBE (pernepalibHOM paboueil mporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHILIETILIMHU MPEToiaBaHus yueOHOro npeaMera « Xumus» B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit deaepanuu.
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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHUsI COCTaBJIeHa Ha OCHOBE TPeOOBaHUM K pe3ysibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHOW MpOorpaMMbl OCHOBHOTO o0Iero odpasopanus, npenacraBieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanpHolt pabouedt TporpaMMbl BOCIHMTaHUS W C Y4YETOM KOHIICIIIMK TIpEnojaBaHusl Y4eOHOTOo IpeaMera «XUMHUs» B
oOpazoBarenbHbIX opranu3anusax Poccuiickont denepanuu.

[Mporpamma 1o xumuu Ha€T MPEICTABJICHUE O IENAX, OOILIeH cTparermu OOydeHHs, BOCIIMUTAHUS U Pa3BUTHS OOYYarOIIMXCSI
CpelICTBaMU y4eOHOTO MpeaMEeTa, YCTAHABIUBACT 00sI3aTeIbHOE MPEAMETHOE COJICPIKaHUE, MPEIyCMAaTPUBACT PACIPEICIICHUE ero o
KJaccaM M CTPYKTYPHpPOBAaHME IO pasiesiaM M TeMaM IpPOTrpaMMbl MO0 XHMHHU, OMPEACISCT KOJIMYCCTBEHHBIC M KAauCCTBEHHBIC
XapaKTEPUCTUKU  COJICPIKAHMsI, PEKOMECHIYEMYIO IOCIICAOBATCIIbHOCTh HM3YYCHHS XHMHH C YY6TOM MEKIPEIMETHBIX |
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO Mpollecca, BO3PACTHBIX OCOOCHHOCTEH OOYYarOIIUXCS, OMPEACSeT BO3MOXKHOCTH
npeaMeTa JUIS peain3aiuyd TpeOOBaHUN K pe3ysibTaTaM OCBOCHHWS OCHOBHOH 00pa30BaTeNIbHOW MpOrpaMMbl Ha YPOBHE OCHOBHOTO
o0miero oOpa3oBaHusl, a TaKXKe TPEOOBAHMI K pe3ysibTaTaM 0O0yYCHHS XUMHUHU Ha YPOBHE IeJIei H3yUeHHS MpeMeTa i OCHOBHBIX BHJIOB
y4e0HO-TI03HABATEIHLHOM NEATEILHOCTH 00YYarOIIETOCs TI0 OCBOSHUIO YIEOHOTO COCPIKAHU.

3HaHWE XUMHH CIY>KUT OCHOBOH NIl (POPMHUPOBAHWS MHUPOBO33PEHHUs OOYYAIOIIETOCs, €ro MPEICTaBICHU O MaTepUaTbHOM
CAMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POpPMUpYEMble XUMHUEH TPENCTABICHUS O B3aUMOMPEBPAIECHUSX YHEPTUU U 00 IBOJIONUU
BEIIECTB B MPUPOJIC, O MYTAX PEIICHUS TI00ATBHBIX MPOOIeM YCTOMYMBOTO PA3BUTHSI YEIOBEUECTBA — CHIPHEBOM, YHEPTETUIECKOM,
MUIIEBOM M SKOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3yuenue xumunu:

CIIOCOOCTBYET pealii3allid BO3MOXHOCTEM i1 caMopa3BUTHS U (OPMHUPOBAHMS KYJIbTYpPhl JIMYHOCTH, €€ oO0umeil u
(GyHKIHMOHATBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHHS U TBOPYECKUX CIIOCOOHOCTEH OOYYalOIMXCSl, HAaBBIKOB MX CaMOCTOSTEIbHOMN
y4eOHOH JIeSITeNIbHOCTH, DKCIEPUMEHTAIBHBIX U HCCIEIOBATEIbCKUX YMEHHM, HEOOXOJUMBIX KaK B MOBCEAHEBHOM >KM3HU, TaK U B
npodeccUOHaNbHOM eI TeIbHOCTH;

3HAaKOMHUT CO CHCHH(I)HKOﬁ HAayYHOI'O MBIIUJICHH:, 3aKJIaJIbIBACT OCHOBBI HCJIOCTHOTO B3IV d HA CAMHCTBO IMPUPOJbLI MU YCIIOBCKA,
ABJIACTCA OTBECTCTBCHHBIM 3TAIIOM



B (DOPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;

Croco0CTBYeT (POPMHUPOBAHHIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHHUSAM, K MPHUPOJIE, K YEJIOBEKY, BHOCUT
CBOH BKJIAJ B 9KOJIOTHYECKOE 00pa30BaHNe 00yJaIONUXCsl.

JlaHHbIE HaIpaBJICHUA B O0YyYEHUN XUMHUH 00€CTIeYNBAIOTCS Crieln(DUKON CoAepKaHUsl y4eOHOTO MpeaMeTa, KOTOPbIi SBIsSETCS
NEAarornYecKy alaliTUPOBAHHBIM OTpaKEHHUEM 0a30BOI HAYKH XMMHH Ha OTPEACIEHHOM 3Tane e€ pa3BUTHU.

Kypc xumMuu Ha ypoBHE OCHOBHOro 00IIEro o00pa3oBaHUSI OPUEHTUPOBAH HA OCBOEHUE OOYYaIOIIUMHCS CHCTEMbI
MEPBOHAYAJIbHBIX TOHSTUA XMMHH, OCHOB HEOPraHMYECKON XMMHUU W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHATHI OpPraHUYeCKOu
XUMUH.

CtpykTypa cojaepaHus MporpaMMbl 10 XUMUHM c(pOPMHUPOBAHA HA OCHOBE CUCTEMHOIO noaxoza k e€ uzydenuto. Copepxanue
CKJIQJIBIBACTCSI M3 CUCTEMBI MOHSATUH O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U CHUCTEMBI MOHATUN O XUMHUYECKOM peakiuu. O0e »TH
CHUCTEMbI CTPYKTYPHO OpPraHU30BaHbI 110 MPUHIIUITY MOCJIEI0BATEILHOTO Pa3BUTUS 3HAHUM Ha OCHOBE TEOPETHUUECKUX MPEACTABICHUM
Pa3HOIO YpOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUMU;
— YYEHHUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

— TPENCTaBICHUN 00 AIEKTPOIUTUIECKON AUCCOIMAIIMH BEIIECTB B paCTBOPAX.

TCOpCTI/I‘{CCKI/IC 3HAaHHUA PaCCMATPUBAIOTCA Ha OCHOBC OMIIMPHUYCCKHU ITOJIYUYCHHBIX H OCMBICJICHHBIX (I)&KTOB, Pa3BUBAIOTCA
IMOoCJICA0BATCIIbHO OT OAHOI'O0 YPOBHA K APYTOMY, BBIIIOJIHAA (I)YHKHI/II/I OOBSCHECHUSA H IMPOTrHO3UPOBAHUA CBOﬁCTB, CTPOCHHUA U
BO3MOKHOCTEHU IMPAaKTUYCCKOTO IPUMCHCHHS U ITOJTYUCHUA N3Yy4aCMbIX BCIICCTB.

OcBoeHME TMPOTrpaMMbl MO XUMUHU CHOCOOCTBYET (HOPMHUPOBAHHIO TMPEACTABICHUS O XUMHYECKOW COCTABJISIONICH Hay4YHOM
KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOM MPUPOJbI, IEHHOCTHOIO OTHOIIEHHS K HAyYHOMY 3HAHHUIO U METOJaM MO3HaHUA B HAYKe.
N3ydeHne XUMUU IPOUCXOJIUT C NMPUBJICUCHUEM 3HAHUI U3 paHee U3yYeHHBIX YUEOHBIX NMpeaMeToB: « OKpykaronuii Mupy, «bruosorus.
5—7 xnaccel» U «Pusznka. 7 Kiaaccey.



[Ipy wW3ydYeHHM XUMHUU TPOUCXOIUT (POpMHpOBaHHE 3HAHUNW OCHOB XHUMHUUYECKOM HAyKh Kak o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUSI, MPAKTUYECKOW NESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. 3ajadya y4eOHOIo
npeaMera COCTOMT B (DOPMUPOBAHUU CUCTEMbI XMMUYECKUX 3HAHUN — Ba)KHEUIIUX (PAKTOB, MOHSTHH, 3aKOHOB W TEOPETUYECKHUX
MOJIOXKEHHM, IOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HayKH, B MPHOOIIEHUH K HAyYHBIM METOJIaM IMO3HAHUS
MIPU M3YYCHHUH BEILIECTB U XUMUUYECKUX PEeaKlnii, B POPMUPOBAHUH U PA3BUTHUHU MMO3HABATEIILHBIX YMEHHUI U UX IPUMECHEHUU B yueOHO-
MO3HABATENILHOM U Y4eOHO-HCCIIEAOBATEILCKOM JIESITEIBHOCTH, OCBOSHHUU TMpaBUi O€30MacHOro oOpalieHus C BellecTBaMU B
IMOBCEIHEBHOM KU3HU.

HpI/I HN3Y4YCHHUH XMMHHU Ha YPOBHC OCHOBHOI'O O6H_ICFO O6paBOBaHI/I}I BAXXHOC 3HAUYCHHC HpI/IO6pCJ'II/I TaKHEC LCIN, KaK:

— (hopMHpoBaHNE MHTEIUIEKTYaIbHO PA3BUTON JHUYHOCTHU, TOTOBOM K CaMOOOPAa30BAHMIO, COTPYIHHUYECTBY, CAMOCTOSITEIEHOMY
IPUHATHIO PEIICHUH, CIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

— HAaNpaBJICHHOCTh OOYYEHHs Ha CHCTEMaTHYEeCKOe MPUOOIIEHHE OOYyYaroIMUXCs K CaMOCTOATEIbHOW MO3HABATEIbHOU
JeSITEIbHOCTH, HAyYHBIM METO/IaM MO3HaHUs, (POPMHUPYIOIIMM MOTHBAIMIO U PA3BUTHE CITIOCOOHOCTEHN K XUMHUU;

— obecrnieyeHune yCIOBUMA, CLIOCOOCTBYIOIINX MPHOOPETCHHUIO 00YUYaIOIIUMICS OTIBITa Pa3HOOOPa3HOM AeATEIHHOCTH, TIO3HAHUS U
CaMOIIO3HAHUs, KJIFOUYEBBIX HABBIKOB (KJITIOYCBBIX KOMIICTCHIMI), WMEIONIMX YHUBEPCAIBLHOEC 3HAYCHHE IS PA3JIMYHBIX BHIIOB
JCSITCIIBHOCTH,

— (opmupoBanue oOmel (QyHKIIMOHAIEHOW W €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSCHATH H
OLICHMBATH SIBJICHUSI OKPYXAIOLIET0 MHPA, MCIOJb3yS 3HAHUS U ONBIT, IMOJYYEHHBIC NPU W3YYECHUH XUMHUH, NTPUMEHSATH UX IIPU
perieHny mpooJieM B MMOBCETHEBHON KU3HU U TPYJIOBOU IEATEITLHOCTH;

— (popMupoBaHue y 00ydaroMXCsl TYMaHUCTUYECKUX OTHOIIEHUH, MIOHUMAHUS [IEHHOCTH XUMUYECKUX 3HAHUU I BBIPAOOTKU
HKOJIOTUYECKH 11€7ecO00pa3HOTo MOBEIECHUS B ObITY U TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 3/I0POBbSI U OKPY’KaIOIIEH
IIPUPOTHOU CPELIbI;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO M CaMOBOCIUTAaHHUIO HA OCHOBE YCBOCHHS
00111e4YeI0BEYECKHUX [IEHHOCTEHN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MTPOQUIISI U HANPABIEHHOCTH JajbHEHIIEro 00y4eHusl.

OG6riee 4uciIo YacoB, OTBEIEHHBIX ISl M3YUEHUs XUMHH B 9 Kiacce — 66 yacoB (2 Jaca B HEJIEINIO).



IINTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O KYPCA

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs JOCTUTAIOTCA B XOJe OOy4YCHHS XUMHUU B
CAMHCTBE Y4eOHOW M BOCIHUTATEIHHOW JEATEIHPHOCTH B COOTBETCTBHHM C TPATUITMOHHBIMA POCCUHUCKUMHU COIUOKYJIHTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMHU TOBEJIEHUS M CIOCOOCTBYIOT MpOIECCaM
CaMOIIO3HAaHUsI, CAMOPA3BUTHUS M COLIMAIM3ALIMH O0yJarOIUXC .

JInuHOCTHBIE pPE3ynbTaThl OTPAKAKOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS CHUCTEMOM IMO3UTHUBHBIX I[€HHOCTHBIX
OpHMEHTAIIMN U pacCUIMPEHUE OIbITa JACATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTHU:

1) naTpUOTHYECKOT0 BOCTIUTAHMS:

IIEHHOCTHOTO OTHOIICHHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAy4YHOMY HACIEIWI0, MMOHWMAHUS 3HAYCHUS
XUMHUYECKON HAYKU B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHON MH(MOPMAIIMEH O MEPEIOBBIX JOCTHKEHUSIX
U OTKPBITUSX MUPOBOM U OTE€UECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpa U OOIEeCTBa;

2) rpaIaHCKOr0 BOCIIMTAHUSA:

MPEJCTABICHUSI O COIMAJIbHBIX HOPMax M MpaBUIaX MEXIUYHOCTHBIX OTHOLIEHWM B KOJUJIEKTUBE, KOMMYHHKATHBHOMN
KOMITETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOU, y4eOHO-MCCIIeIOBATEIHCKON, TBOPUECKON U JAPYTHX BHUJAX NEITEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH TIPU BBIMOJHEHUM Y4YEOHBIX, TO3HABATEIBHBIX 3a/a4, BBITIOJHEHUN XUMHUYECKUX
OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHWS K B3aMMOIMOHMMAHUIO W B3aMMOIIOMOIIM B MPOIECCE 3TON Yy4eOHOM
JEATEeIIbHOCTH, TOTOBHOCTH OLICHUBAThH CBOE MOBEJICHUE U MOCTYNKU CBOMX TOBAPUIIEH ¢ MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIECTBUM MOCTYIKOB;

3) HeHHOCTU HAYYHOI'0 NMO3HAHUS:

MHUPOBO33PEHUYECKHE MTPEJCTABICHHUS O BEIIECTBE M XUMHUUECKOM peaKIluu, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH W COCTABJISIONINE OCHOBY JUIsl IOHUMAaHUS CYIIHOCTA HAYYHOU KapTHUHBI MHUPA, IIPEACTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUSI IPUPOJIbI, B3AUMOCBS3SAX YEJIOBEKA C MIPUPOJTHON CPEIoi, O POJIM XUMHUH B TTIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHBBI, HANpaBJEHHbIE Ha TMOJyYCHHWE HOBBIX 3HAHUW IO XUMHH, HEOOXOAMMBIC [Jii OOBSICHEHUS
HaOJII0/IaeMbIX TPOILIECCOB M SBJICHUH, MO3HABATEIbHOM, MH(POPMAIMOHHONW M YWUTATEJIbCKOW KYJIbTYpPbl, B TOM 4YHCJE HaBHIKOB
CaMOCTOSITEIbHONH pabOThl € y4YEeOHBIMH TEKCTaMH, CIPABOYHOM JIUTEpPaTypOHl, ITOCTYIMHBIMH TEXHHUYECKUMHU CpPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHH;



UHTEpEC K OOYYEHHUIO M TMO3HAHMIO, JIF0OO03HATENbHOCTh, FOTOBHOCTh M CIIOCOOHOCTh K CamMOOOpa3oBaHUIO, MPOEKTHOW U
UCCJIeI0BATENCKON NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINIPABIEHHOCTH U YPOBHS OOyUEHHUSI B TaJIbHEUILIEM;

4) popmMupoBaHUs KyJIbTYPhI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO, YCTAaHOBKM Ha 3JI0pOBbIA 00pa3 >KHU3HH,
OCO3HAHUE TOCIEACTBUNA W HENPUSATHE BPEAHBIX MNPUBBIYEK (YMOTPEOJICHUSI aJKOroJisi, HAPKOTHUKOB, KypeHHs), HEOOXOIUMOCTH
coOJTr0/IeHUs paBuil 0€30MaCHOCTH MPU OOPAIICHUH C XUMUYECKUMHU BEIIECTBAMU B OBITY U peabHOM JKU3HU;

5) Tpy1OBOTO BOCIIUTAHMUSL:

MHTEPEC K MPAKTUYECKOMY H3Y4YEHHIO Ipodeccuil U TpyAa pa3IuvyHOrO poja, YBaXKEHUE K TPYAy U pe3ysbTaTaM TpPYAOBOM
JESATENIbHOCTH, B TOM YHWCJE€ Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUW O XUMHH, OCO3HAHHBIA BHIOOP WHIMBUAYATbHOMN
TPACKTOPUH MPOJOJLKEHHsI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HMHTEPECOB U
NOTPeOHOCTEH, ycnemHol MpodecCnoOHATbHON IESTENIBHOCTH W Pa3BUTHS HEOOXOAWMBIX yYMEHMH, TOTOBHOCTH aJalTHPOBATHCS B
npodecCuOHaNBHOM cperie;

6) KOJOTMYECKOTO BOCTIUTAHMUS:

HKOJIOTUYECKH 1IEJIECO00Pa3HOE OTHOIICHUE K MPUPOJE KaK UCTOYHUKY KM3HU Ha 3emiie, OCHOBE €€ CYIlECTBOBAHMUS, IOHUMAaHUE
LEHHOCTH 3JI0pOBOTO M 0€30MacHOro oopasa >KM3HU, OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (M3MUYECKOMY U MCUXUYECKOMY
3I0POBbIO, OCO3HAHHME LIEHHOCTU COOJIOJIEHUs MpaBuil 0€30MaCHOr0 MOBEJAEHUS NpHU paboTe C BEUIECTBAMH, a TAKXKE B CUTyalUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, IMOJy4YaeMble IMPU HM3YUYCHUM XUMUU, IS pEUICHUs 3aJad, CBSI3aHHBIX C OKpy:Karouen
IPUPOIHON CPENIOi, 1JIsl MOBBIIEHUSI YPOBHSI AKOJIOTMYECKON KYJIbTYPhl, OCO3HAHUS TJI00AILHOTO XapaKkTepa dKOJIOTHYECKUX podieM
U MIyTel UX PeIIeHus MOCPEICTBOM METOAOB XUMHUH, FKOJIOTHYECKOTO MBIIIJICHHSI, YMEHUSI PYKOBOJICTBOBATHCS UM B MTO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe mMeTanpeaMeTHBIX Pe3yJabTAaTOB BBIACISIOT 3HAUMMBbIE JUIsI (GOPMHUPOBAHHUS MUPOBO33PEHUS OOIICHAYYHBIE MMOHSATHUS
(3aKoH, Teopus, MPHUHIIMI, TUNOTE3a, (PAaKT, cucTeMa, MPOIECC, IKCIEPUMEHT U JAPYroe.), KOTOPhIE HUCIOJB3YIOTCA B €CTECTBEHHO-
HAy4YHbIX y4€OHBIX MpeIMETax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX NpeaMeToB (OPMHPOBATH MPEJCTABICHUE O IIEJIOCTHOU
HAay4YHOM KapTUHE MHpa, U YHUBEpPCAJIbHbIE y4yeOHbIe NeWUCTBHS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE, PErYJISTUBHbBIE), KOTOpHIC
obecreunBaoT GOPMHUPOBAHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHOU E€ATETbHOCTH.



ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jijornyeckue 1eiicTBUA:

YMEHMSI UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUSI MPU OCBOCHUWU 3HAHUM: PACKPBIBATH CMBICI XMMHWYECKUX TMOHSATUN
(BBIACIISITH UX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMU MOHSITUSMHU ), UCTI0JIb30BATh MOHSATHUSI JJIsI OOBSICHEHUS
OT/CJIbHBIX (PAKTOB U SIBJICHUH, BHIOMPATh OCHOBAHMS U KPUTEPHUH JJIsI KilacCU(UKAIIMY XUMUYECKUX BEIIECTB U XUMHUECKUX PEaKITUH,
yCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3M MEXIYy OO0OBEKTaMU H3Y4YEHHUS, CTPOUTH JIOTHYECKHE PaCCYXIeHUS (MHIYKTUBHBIE,
JE€TyKTUBHBIE, 10 AaHAJIOTUH), I€JIaTh BBIBObI U 3aKIIIOUCHUS;

YMEHHE MPUMEHSATHh B MPOLECCE MO3HAHUS MOHATHUS (MMPEIMETHBIE U METANpPEIMETHbIC), CHMBOJIMUECKUE (3HAKOBBIE) MOJIEIIH,
UCITOJIb3yEeMbIC B XUMHH, TIPEOOPA30BBIBAThH MIMPOKO MPUMEHSIEMbIE B XUMUH MO/IEIHHBIC MPECTABICHUS — XUMUYECKUH 3HAK (CUMBOI
JIEMEHTA), XUMU4Yeckasi GopMysia U ypaBHEHUE XUMUIECKON PEaKIUy — MPU PEIICHUH y4eOHO-TI03HABATEBHBIX 33/1a4, C YIETOM ITUX
MOJICJTBHBIX TIPEACTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKN U3y4aeMbIX 0OBEKTOB — XUMUUYECKHUX BEIIECTB U
XUMUYECKUX PEAKIINH, BBISBIISATH OOIIHE 3aKOHOMEPHOCTH, TPUYUHHO-CJICICTBEHHBIE CBSI3H U MPOTHUBOPEUUS B M3y4aEeMbIX TPOIIeccax
U SIBJIICHUSX.

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

YMEHHME HCIIOJIb30BaTh ITOCTABJICHHBIE BOIMPOCHl B KauyeCTBE HMHCTPYMEHTA IMO3HAHUSA, a TaKXK€ B KauyeCTBE OCHOBBI JIA
dbopMUpOBaHUSI TUIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKIECHUM;

pUOOPETEHHUE OIbITAa MO TUIAHUPOBAHUIO, OPTaHU3alUM U TPOBEJACHUI0 YUCHHUYECKUX DKCIIEPUMEHTOB, YMEHHE HAOJI0/1aTh 3a
XOJIOM TIPOIleCCa, CaMOCTOSITEIBHO MPOTHO3UPOBATH €ro pe3ynbTaT, (opMyaupoBaTh O00OOIIEHUS W BBIBOALI IO pe3yJibTaTam
MPOBEJEHHOTO OIBITA, UCCIAEOBAHUS, COCTABIISITH OTUYET O MPOJICIIAHHON padoTe.

Pabora ¢ unpopmanmeii:

yYMEHHUE BBIOMPATh, AHAIM3UPOBATh U UHTEPIPETHPOBATH HHPOPMAIIHIO PA3IMYHBIX BUIOB U (POPM MPEACTABICHHS, TOTYyIaEMYIO
U3 pa3HbIX MCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS JINTEpATypa XUMHUYECKOTO COJACpP)KaHWs, CIPaBOYHBIE mocobwusi, pecypchl MHTEpHETA),
KPUTHUYECKU OIIEHUBATH MMPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAITHIO;

YMEHUE TPUMEHSTh PA3JIMYHBIE METOJbl M 3aMpOChl MPHU TMOUCKE U OTOOpe MH(POPMANMA W COOTBETCTBYIOIIUX JIaHHBIX,
HEOOXOJMMBIX ISl BBITIOJIHEHMSI yUE€OHBIX WM TIO3HABATENBHBIX 3aJad OMPENCAEHHOTO THUIA, MPUOOpPETEHHE OmMbITa B 00JacTH
WCITOJIB30BaHUSI HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIQJIEHWE KYJbTYpOW AaKTUBHOTO WCIIOJB30BAHHS Pa3TUIHBIX
MTOMCKOBBIX CHUCTEM, CAaMOCTOSITEILHO BBIOMpATh ONTHUMAaIbHYIO0 (GOpMY TpeJCTaBlICHUS WHPOPMAIUU U WUTFOCTPUPOBATH PeIllacMbIe
3a/71a4M HECJIO)KHBIMH CX€MaMHU, JuarpaMmMaMH, IpyrumMu opmaMu rpaduky U UX KOMOUHAITUSIMU;

YMEHHE HCIIOJB30BaTh U aHAIIM3UPOBATh B IPOIECCe YUEOHON M MCCIeN0BaTEIbCKON NEeITEIbHOCTH UH(POPMAIUIO O BIMSHUU
MPOMBIIIJIEHHOCTH, CEJIbCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY>KAIOIIEH MPUPOJHON CPEIbI.
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KoMMyHHUKaTHBHbIE YHUBePCcAJIbHbIE yueOHbIe 1eiicTBUS:

yMEHUS 3a7laBaTh BOMNPOCH! (B XOJ€ Auanora u (Wiam) JUCKYCCHH) IO CYIIECTBY OOCyKAaeMoil TeMbl, (hOpMyIHpOBaTh CBOM
NPEUIOKEHUS] OTHOCUTENHFHO BBITMIOJIHEHUS MIPEITIOAKESHHOM 3a/1auH;

YMEHUS MPEJCTaBIATh MOJYYSHHbIE PE3yNbTaThl MMO3HABATEIBHON JESITEILHOCTH B YCTHBIX M MUCHMEHHBIX TEKCTaxX; JENaTh
NPE3CHTAIMI0 PE3yJbTATOB BBIMOJHEHUS XHMHUYECKOTO SKCIepHMeHTa (1abopaToOpHOro OMbITa, JIadopaTopHOW paboTHI IO
MCCIIEIOBAaHHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOEKTA);

YMEHHs y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATENIbHOM M MCCIEI0BATEIbCKON ACSITEIbHOCTU PU
peIlIeHNH BO3HMKAIOUIMX MPOOJieM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIMK (0OCYXIAeHHUs, 0OOMEH MHEHHSIMH,
«MO3TOBBIE HITYPMbI», KOOPAUHAIMS COBMECTHBIX JCHCTBHM, OMpECIeHNE KPUTEPUEB MO OLIEHKE KauecTBa BBIMOJIHEHHON pabOTHI U
JpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOATEIbHO OMNPEAENATh LEeMH JeATENbHOCTH, IJaHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATH M TpHU
HEOOXOJMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMpAaTh Hamboiee >(PQeKTUBHbIE CMOCOOBI penieHus Y4YeOHbIX U
MO3HABATENbHBIX 337[a4, CAMOCTOSITENIFHO COCTaBJISATh WJIM KOPPEKTHUPOBATH MPEJIOKEHHBIA aNrOPpUTM JCHCTBUN MPHU BBHITOJTHEHUU
3aJaHuii ¢ y4€TOM NOJY4YeHHMsS HOBBIX 3HAaHMM 00 HM3yyaeMmbIX OOBEKTaxX — BEIIECTBAX M PEaKIHSIX, OIEHMBATh COOTBETCTBHUE
HOJYYEHHOTO pe3yJibTaTa 3asBJICHHOM 11, YMEHUE UCII0Ib30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPe/ijiaraeMble B YCIIOBUH 3aIaHHA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe mpeaMETHBIX pe3yJNbTaTOB IO OCBOCHHUIO 00S3aTEIBHOIO COACPIKAaHUS, yYCTAaHOBIECHHOTO IAaHHOW (enepanbHOit
paboueil mporpaMMoH, BEIICISIFOT: OCBOSHHBIE 00YYaIONIMMHUCS HAYYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHIA, CTIeU(PUICSCKUAE IS
NpeaMETHOW ob0nmacTu «XHWMHUs», BHIBI JEATCIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHUS, €r0 HMHTEPIPETAlNH, MPEeoOpa3OBAHHUIO U
NPUMEHEHHIO B PA3JINYHBIX YUYEOHBIX M HOBBIX CUTYaITUSIX.

K koHiy oOydeHuss B 9 kiacce mpeiMeTHbIE Pe3yibTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTPaKaTh CPOPMHPOBAHHOCTH Y
o0y4aromuxcsi yMEHU:
® PpAacKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TMOHATUH: XUMHUYECKUI AJIIEMEHT, aTOM, MOJIEKYJla, MOH, KaTHOH, aHUOH, MPOCTOE

BEILIECTBO, CJIOXHOE BEIIECTBO, BAJCHTHOCTb, AIIEKTPOOTPHUIIATEIILHOCTh, CTEIIEHb OKHCICHUS, XUMHYECKasl PEaKIUs, XUMHUYECKast
CBSI3b, TEIUIOBOM A(PQEKT peakuuu, MOJb, MOJSIPHBIH OO0BEM, PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI, SIEKTPOIUTHYECKAS
IMCCOLMAIINS, PEaKIMM HOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOEe pPaBHOBECHE, OOpaTHMble W HEOOpaTHMbIC pPEaKIuH,
OKHCJIMTEIIbHO-BOCCTAHOBHUTEIILHBIE PEAKIUH, OKUCIUTEIb, BOCCTAaHOBUTENb, OKUCICHHE M BOCCTAaHOBJICHHE, AaJUIOTPOIIHS,
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aMm(pOTEepHOCTh, XMMHMUYECKasl CBsI3b (KOBAJCHTHAs, MOHHAs, METaJNIMYECKas), KpPUCTAUIMYECKass pPEIETKa, KOPpO3us METaJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW PEAKLIMH, IIPENEIIbHO fonyctumas konueHrpauus [1/1K Bemecrsa;

WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMYECKMX IIOHATHM M IPUMEHATH 3TH IOHATUSA IIPU ONMCAHUU BEUIECTB U HX
MIPEBPAILICHU;

UCIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JIJIsl COCTABICHUS (JOPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUH;

ONpPEIENATh BAJIEHTHOCTh U CTENEHb OKHMCIECHHUS XMMHYECKUX JJIEMEHTOB B COECIMHEHUSAX Pa3IMYHOIO COCTaBa, MPUHAIJIEKHOCTh
BELIECTB K ONPEICIEHHOMY KJaccy COEAMHEHUN Mo (popMyJiaM, BUJI XUMHUUYECKOM CBA3M (KOBaJEHTHas, MIOHHAs, METAJUINYECKasl) B
HEOPraHWYECKUX COEAMHEHMSX, 3apsil MOHA 10 XUMUYECKON (opMmyse, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIMHEHMM, TUII KPUCTAJUIMYECKON PEMIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTth cMbicn llepnogmyeckoro 3axona JI. M. MenngeneeBa M JIE€MOHCTPUPOBAaTH €ro IOHMMAaHHUE: ONMCHIBATH H
XapakTepu3oBaTh TabnuuHyio Gopmy [lepuonndeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs MOATPYIa
(A-rpynna)» u «nobounas noarpynna (b-rpynmna)», mansie u Oonblue Mepuoibl, COOTHOCUTH 0003HAYEHHsI, KOTOPbIE UMEIOTCS B
NEPUOANYECKON TabMuIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB M 3apsij sjpa,
oOliee YMCIIO 3JEKTPOHOB M pACIpEACNiEHUE HUX MO DJIEKTPOHHBIM CIIOSIM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M UX COEIMHEHHI B Mpeeaax MaJbIX IEPUOIOB U TJIABHBIX NOATPYII C YYETOM CTPOEHUS UX ATOMOB;
KJIACCU(PUIIMPOBATH XUMUYECKUE IEMEHThI, HEOPTaHUYECKHE BEIeCTBA, XUMUYECKUE PEAKINH (110 YHCITY U COCTaBYy Y4aCTBYIOLIUX
B PEAKIMU BEILECTB, 10 TEIIOBOMY 3(PPEKTY, 10 U3MEHEHUIO CTEIIEHEW OKUCIIEHNS XUMHUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME M cHEU(PUUYECKHME XMMHUYECKHE CBOMCTBA IMPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPXKAAs
ONMCaHUE NPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHIA;

COCTaBJISITh YPABHEHHUS SJIEKTPOJIMTUYECKON JUCCOLMALIMY KUCIIOT, IIEJI0UYEH U COJIEH, MOIHbIE U COKPAILEHHbIE YPABHEHUS pEeaKUi
MOHHOTO OOMEHa, YpaBHEHHUS pEaklUi, MOATBEPIKIAIONIIUX CYIIECTBOBAHUE T€HETHUECKON CBSA3H MEX]y BEIIECTBAMU PA3ITUUHBIX
KJIACCOB;

pPacKpbIBaTh CYUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUH MOCPENCTBOM COCTAaBJICHUS JJIEKTPOHHOIO OanaHca 3THUX
peakuuii;

IIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX CTPOCHMS, BO3MOXHOCTH IPOTEKAHMS XUMHUYECKUX IPEBPALLCHUNA B
pPa3IUYHBIX YCIOBUSAX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJII0 XUMHUYECKOTO 3JI€MEHTa Mo (popmyre
COCIMHEHMSI, MACCOBYIO JIOJIFO BEUIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON PEaKIUY;



e coOioaTh MpaBHUiia IOJIB30BAHUS XUMHUYECKOW MOCYHOM M J1abopaTopHbIM OOOpYJOBaHMEM, a TaKKe MpaBuja oOpalieHHs ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMHU 110 BBITOJIHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYSHHUIO U COOUPAHHUIO
ra3000pa3HbIX BEUIECTB (AMMHAKa U YTJIEKUCIIOTO rasa);

® TPOBOJUTH PEaKIUH, MOATBEPXKIAIOIINE KAYECTBEHHBIH COCTAaB PA3IMYHBIX BEIIECTB: PAClO3HABaTh OMBITHBIM MYTEM XJIOPUI-,
Opomu-, HOAU-, KapOoHaT-, pocdar-, cuauKaT-, CyabhaT-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHSI U MOHBI U3YUYEHHBIX METAIIJIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB;

® [PUMEHSTh OCHOBHBIE OINEPAIMH MBICIUTEIBHONW NEATENBHOCTH — aHAIW3 M CHHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEeMATU3AlINIO,
BBISIBIICHHE TMPUYMHHO-CJIECTBEHHBIX CBS3€M — JJIsl M3y4eHUs] CBOMCTB BEIIECTB M XMMUYECKHX PEAKIHi, €CTEeCTBEHHO-HAyYHbIE
METO/bI IO3HAHUS — HAOII0/IeHNE, U3MEPEHNE, MOICTTUPOBAHNE, SKCIIEPUMEHT (PeaibHbIN U MBICTICHHBIH ).
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COAEPKXAHHUE YYEBHOI'O ITPE/IMETA, KYPCA
(66 yacos, 2 yaca B He1eJI10)

Tema 1. Xumnuyeckue peakuny B BOAHBIX pacTBopax (5 yacos)
OKHCIIUTENFHO-BOCTAHOBUTENbHBIE peakuuu. TemnoBol addekT xumudeckux peakuuu. CKOPOCTb XMUMHUYECKHUX pPEaKIuH.
Ob6partumbie peakiuu. [ToHsATHE O XUMUYECKOM PAaBHOBECHUH.
Ilpakmuueckaa padoma Nel. « 3yuenue enuanuil ycao8uii Npo8e0eHUsi XUMUYECKOU peakyuu Ha ee CKOpOCHby.

Tema 2. XumMu4eckne peakiuv B BOAHBIX pacTBOpax (7 4acoB)

DNEKTPOJIUTHI U HEANEKTPOIUTHL. DIEKTPOIUTHYECKAST JUCCOLMALIMS BEIECTB B BOJHBIX pacTBopax. MoHbl. KaTHOHBI 1 aHMOHBI.
I'mapatHas Teopust pacTBOPOB. DJNEKTPOJIMUTUYECKAS TUCCOLMALUSA KUCIOT, Ienoded u coieil. CrnaOble U CHIIBHBIE 3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Peakuun noHHOro ooMeHa. OKHCIMTENbHO-BOCCTAHOBUTEIbHBIE peakUUU. OKHUCINTENb, BOCCTAHOBUTEIb.
['maponus cosen.

JleMoHcTpanuu. McnslTanne pacTBOPOB BEIECTB HA AJIEKTPUUECKYHO IIPOBOAUMOCTb, IBU’)KEHHE HOHOB B JJIEKTPUYECKOM I10JIE.

JlabopaTopHble onbIThI. Peakiyin oOMeHa MeX 1y pacTBOPaMHU AJIEKTPOJIUTOB.

Ilpakmuueckan paboma Ne2. Pewienue sxcnepumenmanvubix 3a0a4 no meme « XumuuecKue peakyuu 8 600HbIX pacmeopaxy.

Tema 3. I'asiorennl (6 4acoB)

[Tono)xeHre rajJoreHoB B MEPUOIUYECKON TaOIHUIle U CTPOCHUE UX aTOMOB. Xiop. dDusnueckne 1 XMMHUYECKHE CBOMCTBA XJIOpa.
[Ipumenenue. Xnopoonopon. CoisigHass Kuciotra U ee conu. CpaBHUTENbHAs XapaKTEPUCTUKA TaJIOr€HOB. JdemMoHCcTpanum.
3HAKOMCTBO ¢ 00pa3liamMu MPUPOIHBIX XJIOPUIOB. 3HAKOMCTBO C (hM3MUECKUMHU CBOMCTBaMU rajnoreHoB. [lomydenue xiopoBogopoaa u
€r0 PaCTBOPEHHUE B BOJE.

JlabopaTtopHbIe OnbITHI. «BBITECHEHNE TATIOTE€HAMU JIPYT APyra U3 paCTBOPOB UX COCAUHEHUI.

Ilpaxkmuueckas padoma Ne3 «llonyuenue consaHOU KUCIOMbL U U3VUEHUE ee CBOUCB).

Tema 4. Kucsiopoa u cepa (7 yacos)

[Tonoxxenue KHCJIOpOJa U CEPbl B HCpPIOI[H‘ICCKOﬁ CUCTEMEC XHUMHUYCCKHUX OJIECMCHTOB, CTPOCHHUC HX aTOMOB. AJ'IJ'IOTpOHI/I}I
KHCJIOPO/Ja — O30H.

11



Cepa. Annotpornus cepbl. Puzndeckre U xumudeckue cBoricrBa. Haxoxnenue B mpupoge. [Ipumenenue cepol. Oxcua cepol (IV).
CepoBonopogHas u cepHuctas kuciaotel U ux coiu. Oxcupn cepbl (VI). Cepnas xucnota u ee coiu. OKUCIUTENbHBIE CBOWCTBA
KOHLIEHTPUPOBAHHOMN CEPHOU KHUCIIOTHI.

[ToHATHE O CKOPOCTH XMMHUUYECKUX peakunii. KatanuszaTopsl.

JeMoHcTpanum. AJIJIOTPONUS. KUCIOPOAa U cepbl. 3HAKOMCTBO ¢ 00pa3liaMy MPUPOJIHBIX CYIb(PUIO0B, CYIb(HATOB.

JlabopaTtopubie onbIThbl. O3HakOoMJieHHME ¢ oOpasllaMu cepbl U €€ NPUPOAHBIX coeAuHeHui. KauecTBeHHbIE peakiuu Ha
cynbdua-nonsl. KauecTBeHHBIC peakinu Ha CyIb(GUT-HOHBI. Pacro3HaBanue Cyab(haT-uoHOB B pacTBOPE.

Ilpaxmuueckasa paboma Ned. Pewenue sxcnepumenmanbHuix 3a0a4 no meme « Kuciopoo u cepay.

Tema 5. A3ot u pocdop (9 uacos)

[Tonoxenue azota u Gocdopa B MEPUOINIECKON CUCTEME XUMHUUECKUX JIEMEHTOB, CTPOEHUE X aTOMOB. A30T, (pusnyeckue u
XUMHUYECKHE CBOMCTBA, MOJIyueHHE U IpuMeHeHue. KpyroBopor azota B mpuponae. AMMuak. dusndeckne u XUMHUYECKHE CBOMCTBA
amMMuaka, nonydenue, npumenenue. Comu ammonusi. Oxkcunbl azota (II) u (IV). AsotHas kuciora u ee coinu. OKUCTUTENbHBIC
CBOMCTBA a30THOW KUCJIOTHI.

®dochop. Amnorponus dochopa. Puzudeckre W xumudeckue cpoictBa (ocdopa. Oxcun docdhopa (V). OprodocdopHas
KHUCJIOTA U €€ COJIN.

MuHepanbHbie yI00pEeHHUS.

JMemoncTpanuu. [lonyueHue ammuaka U ero pacrBopeHue B Boje. O3HakomiieHHE ¢ oOpasllaMu MPUPOJHBIX HUTPATOB,
docdaros.

JlabopaTropHble onbIThI. Pacnio3HaBaHue coyield aMMOHUS.

Ilpaxkmuueckasa paooma NeS. [lonyuenue ammuaxa u usyueHue e20 C80UCMS.

Tema 6. Yriepoa n kpemumnii (9 yacon)

Ilonoxxenue yrinepona W KpPEMHHsS B NEPUOAMYECKOM CHUCTEME XHMHYECKHMX DJJIEMEHTOB, CTPOEHHE HX aTOMOB. YTJIEpPOZ,
aIJIOTPOIHbIe Monudukau, Gu3nIecKue U XMMUYECKUE CBOMCTBA yriaepoaa. YTapHbIi ras, CBOWCTBA U (U3HOIOTHUECKOE IEHCTBHIE
Ha OpPraHu3M. YTJIEKHUCIIBIN a3, YTOJbHAs KUCIOTa U €€ colu. KpyroBopoT yriepo/ia B Ipupoze.

Kpemuuii. Oxcupn kpemuus (IV). KpemuueBas kuciora u ee conu. Crekio. Llemenr.

JemoncTpanuu. Kpucrammueckue pemieTkd anma3za U rpadura. 3HAKOMCTBO € oOpa3uaMu MPUPOJHBIX KapOOHATOB U
cunukaToB. O3HAKOMJIEHHE C Pa3JIMYHBIMKA BUAAMU TOIIMBA. O3HAKOMIIEHUE C BUJIAMH CTEKJIA.

JlabopaTtopHble onbIThI. [[poBeieHNE KaUECTBEHHOM peakIMu Ha YriIeKUCbli ra3. KauecTBeHHas peakiusi Ha KapOOHAT-UOHBI.
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Ilpakmuueckasa paooma Ne6. [lonyuenue okcuoa yenepooa (IV) u uzyuenue ezo ceoticms. Pacnosnasanue kapboornamos.

Tema 7. Metaisbl (13 yacoB)

[TonoxkeHne meTayioB B IEPUOAUYECKON cUCTEME Xumuueckux dieMeHToB [[. M. MenneneeBa. Meraummyeckas CBs3b.
PU3UYECKUE U XUMUYECKAE CBOMCTBA METAIIOB. Psil HaNpsyKEeHU METaJIOB.

[Tousitue o merammypruu. CrocoOwsl monydeHuss MetamuioB. CmuiaBwl (CTanb, YyryH, TIOpadtoMuHMM, Oponsa). [Ipobrmema
0€30TXO0IHBIX TPOU3BOJICTB B METAJUTYPIUU U OXPaHA OKPYKAIOIIEH Cpebl.

Hlesnouynbie Mera/ibl. [loM0XKEHNHE MIEIOYHBIX METAJUIOB B MEPUOJAMYECKOM CUCTEME M CTpO€HME aToMOB. HaxoxxneHue B
npupone. PU3ndyeckue 1 XUMUYECKUE CBOMCTBA. [IpuMeHeHNe MeT0YHbIX METAIIOB U UX COETUHEHU.

HlesouyHo3emenbHbIe MeTa/LIbl. [[0JI0)KEHUE MIETTOYHO3EMENBHBIX METAIJIOB B MEPUOJIUYECKON CUCTEME M CTPOEHHUE ATOMOB.
Haxoxnaenue B mpupoae. Kanbiuii u ero coequnenusi. XKecTKOCTh BOJIbI U CITOCOOBI €€ YCTPaHEHUS.

Amomunuii. [lonoxxenne anrOMUHUS B IEPUOJUYECKON CUCTEME U CTpoeHue ero aroma. Haxoxaenue B nmpupoae. Gusznueckue
U XUMHUYECKUE CBOMCTBA aIOMUHUA. AMPOTEPHOCTh OKCUAA U TUAPOKCH/IA ATTFOMUHUS.

Keneso. I[lonoxenne xeneza B NEPUOAUYECKOM CUCTEME U CTpoeHHME ero aroMa. Haxoxnenwe B mpupone. @usznueckue u
XUMHUYECKHE CBOMCTBA xkeme3a. OKCu b, TuApOKCcH bl U conu xkenesa (I1) u xenesa (LL).

JeMoHcTpanuu. 3HAKOMCTBO C OOpa3laMy BaKHEWIIUX COJIEM HATpHsi, Kaius, MPUPOJHBIX COCIMHEHUN KallbLUs, pyJaMu
kKeJe3a, COSAUHEHUSIMU AIOMUHMS. B3anMoaeicTBHE MIENOYHBIX, EJOYHO3EMENBHBIX METAUIOB U AIFOMUHHS ¢ BOJOU. CokuUraHue
JKeJe3a B KUCIOPOJIE U XJIOpE.

JlabopaTropHblie onbIThl. M3ydueHne oOpa3ioB MeTawuioB. B3anmMoneicTBie METAIIOB C pacTBopaMu cosieid. O3HAaKOMIIEHUE CO
CBOMCTBaMH M B3aUMOIIPEBPAIICHUSIMH KapOOHATOB U TUAPOKapOoHaTOB. [lomydenre TuapooKCcHaa aTlOMAHAS U B3aUMOICHCTBUE €T0
C KUCIIOTaMHU U 1ienodyamu. KauecTBeHHbIE peakiini Ha HOHBI Fe*" Fe''.

Ilpakmuueckasa pavoma Ne7. Pewenue sxcnepumeHmanvbHulx 3a0ad no meme «Memanvi.

Tema 8. IlepBoHauyabHbIe NpeAcTABJIeHUs] 00 oprannyeckux Bemecrsax (10 yacos)

[lepBoHauasibHbIE CBEJAEHUS O CTPOCHHUM OpPraHWYECKuX BellecTB. OCHOBHBIC MOJOKEHUS TEOPUU CTPOCHUSI OPTaHUYECKUX
coequnenuit A. M. bytneposa. M3omepus. YnporeHHas KiaccuuKaius OpraHnuecKux COeTMHEHUMH.
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TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOJUMbIX HA OCBOEHUE KAK/IOU TEMBbI

Ne i/ Tema paznena Bcero yacos B ToM uncie:
YPOKH | 1a00paToOpHbIe, | KOHTPOJIbHbIE
NPaKTUYECKHUe padoThI
padoThI
1 Krnaccudukanys XuMHUECKHX PEeaKIHii 5 3 1 1
2 XHWMUYECKUE PEAKIIUH B BOJHBIX PACTBOPAX 7 5 1 1
3 ["asioreHsI 6 4 1 |
4 Kucnopon u cepa 7 5 1 1
5 A3zoT u docdop 9 6 1 2
6 Yraepon v KpeMHUi 9 7 1 1
7 Metaibl 13 11 1 1
8 [TepBoHavabHBIC TIPEICTABICHUS 00 10 8 - 2
OpraHUYeCKUX BEIIECTBAX
Hroro 66 49 7 10
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