MYHUIIUITAJIBHOE KA3EHHOE OBHIEOBPA3OBATEJIBHOE
YUPEXKEHUE «BEYHEPHSIS ILIKOJIA Nel2» C. 3SAO3EPHOE
XABAPOBCKOI'O MYHUIIUITAJIBHOI'O PANOHA XABAPOBCKOI'O

KPAS
PACCMOTPEHA COI'TACOBAHA YTBEPXJIEHA
Ha 3acenanun 3amecTuTenb IUpEeKTopa [Tpuka3 ot 28.08.23 N80
METOANYECKOrO ITo YBP Hupexkrop MKOY BII Nel2
00bEIUHEHHS Onunokosa T. C. ¢. 3ao3epHoe
ITpoToKom oT HectepoBa T.I'.
28.08.23 Nel «28y» aBrycra 2023 1.
PykoBonurens MO

TATBAHA  Boiioie i
rE H HAﬂ b E B HA §N Hioza Z:i;\l(;l:;—;iCTEPOEA;ATbHHA FEHHMbEBHA
PABOYAS ITPOTPAMMA
no XUMHUHN

HA YPOBEHb CPeHEro 001ero oopa3oBanus

cpok peanusanum: 2023 -2025 r. 1.

Pabouyro nporpamMMmy cocraBuia:
JlykameBnuyc O. A., yuuTenb XUuMUA

C3[

¢. 3ao3epHoe- 2023



HOSACHUTEJIBHAS 3AITUCKA

[Iporpamma 1o XuMUM Ha ypOBHE CpeIHETO 00Iero oopa3oBaHus papaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @eneparum,
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHUA (elrepalibHOil 00pa3oBaTeNbHOM MPOrpamMMbl CPEIHETO
obmero oo6Opazoanusi (DPOIl COQO), npencrasienHbpix B DeneparbHOM TroCyIapCTBEHHOM
oOpaszoBarenbHoM ctanaapre COO, ¢ yuétom Konuenuuu npenojgaBaHusi yaeOHOro mpenMera
«Xumusi» B 00pa3oBaTenbHBIX OpraHu3anusx Poccuiickoii @eneparuu, peaanu3yonnX OCHOBHBIC
o0Opa3oBaTelbHbIC IPOTPAMMBbI, 1 OCHOBHBIX MONOXeHUH «CTpaTeruu pa3BUTHS BOCIUTAHHS B
Poccuiickoit @eneparuu Ha iepuof 10 2025 rona» (Pacnopsixenue [IpasurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJX0/10B K pa3pab0oTKe NpOorpaMMbl 10 XUMUH, K ONPEAENICHUIO 00I1Iel cTpaTeruu
o0y4eHHsl, BOCIUTAHUS M Pa3BUTUS OOYyYAIOIIMUXCS CPEICTBAMU y4eOHOro mpeameTa «XUMUSD)
st 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIeNTyalbHble nmoioxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LEJICH, CoOAepkKaHUsl, pe3yJIbTaTOB 00yUeHHUs U TpeOOBaHU K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4yaeMO€ BBIMYCKHUKaMU  00IIeo0pa3oBaTebHON
OpraHu3alliy, SIBISETCA HEOThEMJIEMOM YacThlo MX o00pa3oBaHHOCTH. OHO  CIYXHT
3aBepUIAIOIIMM J3TallOM peaju3aldyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIMX LIETIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHusl. ITU LIEHHOCTH KacaloTCs
MO3HAHUs 3aKOHOB MPUPOJbI, (HOPMUPOBAHMSI MHUPOBO33PEHHS M O0IIEH KyJIbTYphl YellOBEKa, a
TaK)Ke SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOU cpee.
Peanusyercs xumuyeckoe o00Opa3oBaHHE OOYYalOLIMXCS Ha YPOBHE CpeIHEro ooOwiero
o0pa3oBaHUs CpeACTBAMH yU4eOHOTO IpeaMeTa « XUMUs, COJAEpKaHUEe U TOCTPOCHUE KOTOPOTO
ompesieNieHbl B MPOrpaMMe MO XUMHUH ¢ y4€TOM crelnu(UKH HayKd XUMHH, e€ 3HAUYCHUS B
MO3HAHUK TIPHUPOJIBI U B MaTePUATBHON JKU3HHU OOIIECTBA, a TAKXKE C y4ETOM OOIIMX Ielied u
INPUHLIAIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro oOIIero
obpasoBanus B Poccutickoii @eneparium.

XUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYIO POJib B COBPEMEHHOM
UBWIN3AIMHN, B CO3/IaHUM HOBOW 0a3bl MaTepualbHON KynbTyphl. OHa BHOCUT CBOW BKJIaja B
(hopMUpOBaHKE PAIIMOHAIBHOTO HAYYHOT'O MBIIUICHHS, B CO3/IaHUE IIEIOCTHOTO MPECTaBICHUS
00 OKpy’KaroIeM MUPe KaK O €IMHCTBE MPUPOJIBI U YEIOBEKa, KOTOPOe GOPMUPYETCS B XUMHH Ha
OCHOBE IIOHMMAaHMs BEIIECTBEHHOIO COCTaBa OKPYXKAIOLIET0 MHUpA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, MX CBOMCTBAMHU M BO3MOKHBIMH 00JIACTSIMU IPUMEHEHUSI.

TecHo B3auUMOACHCTBYS ¢ APYTUMH €CTECTBEHHBIMH HayKaMH, XMMHS CTajla HEOThEMIIEMOI
YacTbl0 MUPOBOHM KyJbTYpbl, HEOOXOJUMBIM YCJIOBUEM YCIEIIHOTO TpyJa U KU3HU KaXKIOro
yieHa oOumiectBa. CoBpeMeHHass XHMMHUS KaKk HaykKa co3ujaTelibHas, KaKk HayKa BBICOKHX
TEXHOJOTHI HalpaBleHa Ha pelIeHHe TII00AIbHBIX Mpo0JieM YCTOWYMBOIO pPa3BUTHUS
YeJI0BEYECTBA — CHIPbEBOM, SHEPTETUYECKOM, MUIIEBON, IKOJIOTUIECKOM OE30MaCHOCTH U OXPaHbl
3/10pOBBSI.

B coorBercTBHM ¢ 0OOmIMMH LEISIMH M TPHUHLUIAMH CpeaHero oOlmiero odpa3oBaHus
cozepkanue npeamera «Xumus» (10—-11 knacesl, 6a30BbIi YpOBEHb N3YUEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJTOTOBKY OOydaroluxcs, HEOOXOAUMYIO MM s
BbIPAa0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIIOYEHUS B HKH3Hb COLMYMa,
IPOAODKEHUS 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsrolmiuMu  mpeAMeTa «XUMUs» SBISIOTCA 0azoBble Kypcbl — «Opranuyeckas
xumus» 1 «O0IIas 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsl KOTOPBIX



SIBJISTIOTCS. OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUI M0 HEOPTraHMYECKON XUMUH (C BKIIIOUCHHEM
3HAHUN U3 001IEN XMMHH) U OpraHnyeckoil xumun. @opMHUpOBaHKE TaHHOM CUCTEMbI 3HAHUM TpU
M3Y4YeHHH IpeaMeTa 00ecrieuuBaeT BO3MOXKHOCTh PacCMOTPEHUSI BCETO MHOT000pa3usi BEIIECTB
Ha OCHOBE OOIINX MOHSATHN, 3aKOHOB M TCOPHI XUMHH.

CtpykTypa conepkaHus KypcoB — «Opranndeckas xumus» U «OO011as 1 Heopranuyeckas
XUMUS» chopMHpOBaHA B MpOTrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/a K M3yYEHUIO
yueOHOro Martepuasia M OOYyCJIOBJIEHa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEIEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHMM BELIECTBA
paccMaTpUBAIOTCS. HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHMS OPraHUYECKUX COCIMHEHMM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX U IJIEKTPOHHBIX IPEACTABICHUM O CTPOCHUU BEILECTB.
Csenenusi 00 M3y4yaeMblX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB 10
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHMueckoil XMMUU MOIy4aroT
paszBuTHe CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIEro o0Opa3oBaHHsA MEpBOHAYAIBHBIC
MPEJICTaBICHUS O XUMUYECKOU CBSI3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMHUUECKON PEAKIINH.

[lon HOBBIM yrjioMm 3peHusi B mpeaMere «XuMHs» 0a30BOTO YpOBHS paccMaTpUBaeTCs
U3yYeHHBII Ha YypPOBHE OCHOBHOTO OOIIEr0o o00pa3oBaHMs TEOPETHUECKUI MaTepuan u
(haKTOJIOTHUECKUE CBEJICHHS O BEIIECTBAX M XUMHUYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce
«OOm1as 1 HeopraHuyeckass XUMUs» 00ydarolUMCs MPEIOCTABIISAETCS BO3MOXKHOCTh OCO3HATh
3HaYeHHE IEPUOIUYECKOr0 3aKOHa C OOIIETEOPEeTUYECKHMX W METOJOJIOTUYECKUX TMO3UIIUMI,
rIy0ke TOHSATh HUCTOPUYECKOE H3MEHEHHEe (YHKUMN 3TOro 3akoHa — OT oboOmiaromeit 10
OOBSICHSIOIIEH 1 MPOTHO3UPYIOUICH.

Enunas cucrema 3HaHUN O Ba)KHEHIIMX BELIECTBAX, MX COCTAaBE, CTPOEHUH, CBONCTBAX U
IPUMEHEHNH, a TAK)KE 0 XMMUUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKAaHUs
nononHsietcs B Kypcax 10 w11 KimaccoB »3ieMeHTaMU  COJAEpX aHUS, HWMEIOIIUMHU
KyJbTYPOJIOTMUECKMH M TPUKIAAHOM XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHUMAaHUIO
B3aUMOCBSI3M XUMHUHU C JPYTMMHM HayKaMH, PacKpbIBAIOT €€ poJib B IO3HABAaTEIbHOM U
NPAKTUYECKON AESITeTbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTHUUYECKUX MPHUIIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIEMaXx, CBSI3aHHBIX C XMUMHEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO U NPUMEHATH €€ JUIsl TONOJHEHUs 3HAHUM, pelIeHus
MHTEIJIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIEI0BATENbCKUX 3a1ad. B 1eiaoM conepskanue
y4eOHOTo mpeaMera « XMMHsS» JaHHOTO YPOBHS M3y4YCHHS OPHEHTHUPOBAHO Ha (popMupoBaHHE Y
00yYaromuxcss MUPOBO33PEHYECKOH OCHOBBI ISl TIOHUMAaHUST (PUIOCOPCKUX HIEH, TaKMX Kak:
MaTepHUaJIbHOE €MHCTBO HEOPIaHUYECKOTO M OPraHMYeCKOro Mupa, 00yCIIOBICHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOEHUEM, [T03HABAEMOCTb IPUPOAHBIX SBJICHUN MyTEM SKCIIEPUMEHTA U
pelIeHHs TMPOTUBOPEUUN MEXKAY HOBBIMH (paKTaMU U TEOPETUUYECKHUMH MPEIINOChUIKaMH,
OCO3HAaHHE POJIM XUMHUHU B PELICHUH HKOJIOTMYECKUX MpoOsieM, a Takxke mpobiieM cOepeskeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JaHHs HOBBIX TEXHOJIOIMI U MaTEpUasIOB.

B nmane penieHus 3a1a4 BOCIIUTaHNS, Pa3BUTHS U COLIMATM3ALNAN 00yYaOLTNXCs IPUHSATHIC
IPOrpaMMOM IO XMMHMHM IOAXOABI K OINPEIEICHUI0 COACPKAHMS U IIOCTPOEHHUs IpeaMeTa
npeaycMaTpuBaOT (OPMHUPOBAHNE YHHUBEPCATIBHBIX YYEOHBIX NEHCTBHN, MMeErOmuX 0azoBoe
3HAYEHHUE JUIsl PA3IMYHBIX BHJIOB JIEATENbHOCTH: pEIICHHs NpodiieM, IMOHMCKa, aHaiu3a u
00paboTku wmHGpOpPMAIMU, HEOOXOMUMBIX [JIsi TPHOOPETEHUS OMbITa MPAKTUYECKOW U
HCCJIEI0BATENIbCKOM IEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUH XUMUHU.



B mpakTuke nmpenoiaBaHus XUMHUH KaKk Ha YPOBHE OCHOBHOTO OOITIETO 00pa30BaHMsI, TaK U
Ha YpOBHE CpeHEro 00111ero o0pa3zoBaHusl, IPHU ONPEICICHUN COAEPKATEIBHON XapaKTepUCTUKN
neneld W3ydeHUs TpeAMeTa HaNpaBICHUEM TIEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO
npu3Haércss (OpMHUpPOBAaHME OCHOB XHMHUYECKOM HAyKM Kak oO0JIaCTU COBPEMEHHOIO
€CTECTBO3HAHMUS, PAKTUYECKOM IeATEIHLHOCTH YeJIOBEKa M KaK OJJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKONH TOUKH 3pEHHs] TaKOM MOIXOJ K OINpeAelCHHIO leled H3ydeHus
IpeMETa SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHo JaHHOW TOYKE 3PEHHS TJIABHBIMHM LEISIMHU HU3Y4Y€HHUS TIpenMera «XuMus» Ha
6a3oBoM ypoBHe (10 =11 ki1.) sBASIOTCS:

e (opmupoBaHUE CHCTEMBbl XUMHUYECKHMX 3HAHUW KaK BaKHEHUIIEH COCTaBISAIOIICH
€CTECTBEHHO-HAYUYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIC MOHSTHS,
(yHIaMEHTAIBHBIC 3aKOHBI M TCOPHUM XHMHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE H
MMOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuE M pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX TMO3HAHHS BEIICCTB U
XUMHYECKHUX PEaKIui, HEOOXOIUMBIX ISl IPHOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B
MHpE BEIIECTB M XUMHUYECKUX SBJIICHUN, UMEIOIINX MECTO B IPUPOJE, B TPAKTUUECKOU U
MMOBCEIHEBHOMN JKH3HU;

® pa3BUTHE YMEHUW U CIOCOOOB JIESATEIBHOCTH, CBSI3aHHBIX C HaOJNIOJCHHEM U
OOBSICHEHMEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJICHHEM IpaBuil 0e30I1acHOTro
oOpareHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, comepkarenbHas XapakTepUCTHKa LieJel U 3a7ad M3y4YeHHs MpeaAMeTa B
porpaMme 1Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH ITPHOPUTETAMU B
cucTteme cpeaHero odmiero oopasoanus. CeroqHs B MpenoiaBaHuy XUMHUH B OOJBIIIEH CTeTeHn
oTIa€Tcs MpeNoUTEeHNE MPAKTHUECKON KOMIIOHEHTE CO/Iep KaHus 00y4YeHHs, OpUESHTHPOBAHHON
Ha TOATOTOBKY BBIIYCKHHKa 0O0IIe00pa3oBaTelbHON OpraHU3alMy, BIAJACIOIIEro HEe HaOopoM
3HaHWW, a (PYHKIMOHAIBHON T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU W YMEHHSIMH aKTHBHOTO
MOJIYYSHUS 3HAHUIM U PUMEHEHUSI MX B PEATbHOM JKU3HU JIJIs1 PEIICHHS TPAKTHYECKUX 3a/1a4.

B cBa3m Cc 3TUM TpW HM3YYCHUH TpeIMeTa «XUMHs» JTOMUHUPYIOIIEe 3HauyeHUe
IpUOOPETAIOT TaKUE 1eNU U 33/1a4H, Kak:

ajanTanus 00yJaromuxcs K yCIOBUSIM IMHAMUYHO Pa3BUBAIOIIErocs MUpa, GOpMUPOBAHKE
UHTEIJICKTYallbHO pPa3BUTOM JUYHOCTH, TOTOBOH K CamMO0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY MPUHSTHIO TPAMOTHBIX PEUICHUM B KOHKPETHBIX JKU3HEHHBIX CUTYAIHsX,
CBSI3aHHBIX C BEILIECTBAMH U UX TPUMEHEHUEM;

(dbopMupoBaHre y OOydYarONIUXCS KITFOYEBBIX HABBIKOB (KITFOYEBBIX KOMIIETEHITUH),
UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE ISl PA3IMYHBIX BUIIOB JCSITEIBHOCTU: PEIICHUS MPOOIIeM,
MOWCKa, aHaimm3a W o0paboTku wuH)OpMaIMK, HEOOXOMUMBIX [JIsi TPUOOPETCHHsI OIBITA
NESTEIbHOCTH, KOTOpasl 3aHMMAaeT Ba)XHOE MECTO B MO3HAHWU XMMHUH, a TaKXkKe Ui OLIEHKH C
MO3UINI KOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpraHU3M Y€JIOBEKA U MIPUPOJIHYIO CPEdY;

pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, NHTENIEKTYAIBHBIX U TBOPUECKHUX CIMOCOOHOCTEM
o0yyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO TNPHOOpETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BATh COBPEMEHHBIE NH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIs IOMCKA U aHAIN3a Y4eOHON U HayYHO-TIOMYJISPHON MH(OpMAIIUK XUMUYECKOTO
COJIepKaHuUs;



(hopMUpOBaHHE U PA3BUTHE Y 00YYAIOIINXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHHSI,
HaOJIIO/IaTeIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NMPH TUIAHUPOBAHUH U MPOBEJCHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIHUTaHUE Y 00y4aromuxcs yoe:xx IEHHOCTH B TYMaHUCTUYECKOM HANPaBICHHOCTH XUMHUH,
e€ BaXHOW pONIM B PpEUICHHH TJI00ANbHBIX MPOOJIEM pPAMOHAIBHOTO MPHUPOAONOIB30BAHNUSA,
MOTIOTHEHUSI HHEPTEeTHUECKUX PECypCOB M COXpaHEHHs MPUPOIHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpPEKHOTO OTHOIIICHHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKe MPHUOOPETECHUS
OTIBITAa WCIIOJIb30BAHUS TIONYYEHHBIX 3HAHUH TSI IPUHSTHS TPAMOTHBIX PEIICHUN B CUTYyAIHsIX,
CBSI3aHHBIX C XMMHUYECKUMU SIBIICHUSMHU.

B yuebHOM maHe cpemHero obmiero oopazoBaHUs MpeAMeT « XUMUs» 0a30BOrO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00macTu « EcTecTBeHHO-HAyYHBIE TTPEIMETHD.

OO61iee yucino yacoB, OTBEAEHHBIX Ul M3yUYEHUs XUMUU, Ha 0a30BOM ypOBHE CPEIHEro
obmero obpazoBanus, coctasiseT 68 yacos: B 10 kimacce — 34 gaca (1 wac B Henenio), B 11 kimacce
— 34 ygaca (1 gac B HezeO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHU4eCKOl XUMHH

[TpenMeTr opraHM4Yeckoil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IMOJIyYCHUU
HOBBIX BEILECTB U MaTepHUasoB. Teopus CTpOEHUs OpraHnyecKux coequHennii A. M. bytneposa,
e€ ocHOBHble NOJOXKeHUsA. CTpyKTypHble (DOpMyJbl OpPraHMYECKUX BelecTB. [omonorus,
n30MepUsd. XUMHUYecKas CBSI3b B OpraHMUECKUX COEUHEHMSIX — OAMHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenue o kiaaccupuKauy OpraHnYecKux BeniecTs. HoMeHkmaTypa opraHndeckux
COeIMHEHMH (cucTeMaTn4ecKas) U TPUBUAJIbHbIE HA3BAaHUS BAKHEHIIINX [TPEICTaBUTENEH KIIaCCOB
OpPraHUYECKHUX BEIECTB.

DKcrepuMEHTaIbHbIE METO/Ibl M3YYEeHMsI BELIECTB U MX MpPEBpAIICHUN: O3HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYECKUX BEIIECTB M MaTepHalaMH Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI
OpPraHMYECKHUX BEIIECTB, HAOIIOAEHHWE U ONMCAaHUE JEMOHCTPALlMOHHBIX OIBITOB IO
NpPEBPALLECHUIO OPraHUYECKHX BEILECTB MPH HarpeBaHUH (TU1aBjIeHue, 0OyTIMBaHNUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKMH psia. MeraH um 3TaH — mpocreiive
NpEeACTaBUTEINN ANTKAHOB: (PU3MYECKHE M XUMHUECKUE CBOWCTBA (peaKIiuy 3aMeIleHHsI K TOPEHUs),
HAaXOKJICHUE B IIPUPOJIE, IIOJyYECHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUI pAll. DTHIIEH U MPOMMIEH — MPOCTEHIIINe
NPEACTaBUTENIN AJKEHOB: (U3UYECKHE M XUMHUYECKHE CBOMCTBa (peakuMu TUAPUPOBAHMUA,
rajJlOreHUPOBAHUS, TUAPATALlUH, OKUCIEHHS U TIOJIMMEpHU3alluN ), OJyYeHUE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lomyueHrne CHHTETHYECKOTO KaydyKa U pe3UHBbI.

AJNKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMHA psiA. AUCTHICH —
NPOCTEHIINI MPECTABUTENbh AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHUE CBOICTBA
(peakuuy ruipupoBaHus, raJOreHUPOBaHUS, TUAPATALIH, TOPEHUS ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (U3NYECKUE U XUMUYECKHE CBOWCTBA (pEakIuu
raJJoOrCHUPOBAHUS M HUTPOBAHUSA), MOJIyY€HHE M INpUMEHeHHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u XumuyecKkue ceoucmea (Peakyuu 2aio02eHuposanus U HUmpoG8aHus), noayienue u
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY  YIJIEBOJOPOJAMH,
NPUHAUIEKAIMMHY K pa3IM4HbIM KJIacCaM.

[IpupoaHble UCTOYHUKH YTIIEBOIOPOJOB. IIpupoaHblif Ta3 U MomyTHEIE HE(TAHBIC Ta3bl.
Heds u e€ npouncxoxaenue. CriocoObl mepepadoTKu HePTH: TIeperoHKa, KPEKHHT (TEPMHYECKU,
KaTaluTHdeckuii), mmponu3. [lpogykTel mepepaboTkn HepTH, WX TNPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U NpOAYKTHI €T0 epepadOTKH.

OKCIEpUMEHTAJIBHBIE METOJBI M3Y4YCHMs BEIIECTB M MX IPEBPAIICHUN: O3HAKOMIICHHUE C
o0pa3laMu MJIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTts» 1 «Yromaby, MogenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIHBIX, NPOBEIEHHE NPAKTUYECKONH pPaOOThI:
NIOJTyYEHUE 3TUJIEHA U U3YUYEHHUE €r0 CBOMCTB.

PacuérHsble 3amaymn.




Bobluniciienuss 1o ypaBHEHHIO XUMHUYECKOW peakiuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOI'0 BEIIECTBA WIIM MPOAYKTA PEAKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY OJHOTO
13 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUH).

Kuciiopoacoaep:xaiue oprann4ecKkue coeiMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAaHON: CTPOCHUE, (U3UYECKUE U
XMMHUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMU MeETaJUIaMH, I'aJOr€HOBOJOPOJAMH, FOpPEHHE),
IpUMeHeHne. BogopoaHble cBsI3U MeXAy MOJIEKYJaMHu CIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHOroaTOMHBIE CHHUPTHL. OTHICHIJIMKOIb W TIWIEPUH: CTpPOEHHe, (U3UYecKHe u
XMMHUYECKHE CBOMCTBA (B3aUMOAECHUCTBUE CO IIETOYHBIMUA METaNIaMHU, KaUECTBEHHAsI peaKliis Ha
MHOTOaTOMHbIE cnupThl). JlelicTBUe Ha opraHu3M uenoBeka. llpuMeHeHue riaunepuHa u
JTHJICHIJIUKOJIA.

®deHout: cTpoeHre MOJIEKYJIbl, (hrU3nUecKre U XMMUYeCKHe CBONCTBA. TOKCHYHOCTD (eHoa.
[Ipumenenue ¢peHomna.

Anbnerunsl M kemouwl. DopManbIeruj, aueTalbAeTHA: CTpoeHue, (Quznueckue u
XMMHUYECKHE CBOWCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJICHUS, KAauECTBEHHBIE PEaKIUM),
HOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpenieibHbIE KapOOHOBbIE KUCIOThl. MypaBbuHas U YKCYCHasi KHCIJIOTBI:
CTpoeHHe, pU3nYecKre 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME ISl Kilacca KUCIOT, peakius
TepupUKaLMM), TMONydeHue | npuMeHeHue. CTeapuHOBass M OJIEMHOBas KHUCJIOTBHI Kak
NPEeACTaBUTEINN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE JACHCTBHE.

CrnoxHble 3pHUPBl KaK MPOU3BOAHbIE KaPOOHOBBIX KHUCIOT. ['MApPOIN3 CIOXKHBIX 3()UPOB.
Kupsl. 'naponns xxupos. [Ipumenenne xupoB. buonorudeckas posib KUpPOB.

VYTaeBoasl: cocTaB, KIIacCH(PHUKAINA yTIeBOAOB (MOHO-, TU- U TIOJHcaxapuabl). [ moko3a —
NPOCTEHIINK MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJICKYJbI, (M3MUECKHE M XUMHUYECKHE
cBoiicTBa (B3aumoseicTBue ¢ ruipokcuaoM Meau(1l), okucnenue aMMuayHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHE, OpOKEHUE TIIOKO3bI), HAXOXKICHHE B NPHUPOJE, NMPUMCHCHHE,
6uosornueckas ponb. otocuHTes. PpyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman n nemnronosa kak nNpupoassie noauMmepsl. CTpoeHne Kpaxmaya U LEeJUTFOJIO3bI.
dusnueckue U XMMUYECKHE CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs PEAKIIUs C HOI0M).

OKCHEepUMEHTAJIbHBIE METOJbl M3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUI: IPOBEICHUE,
HaOJIOIGHUE W ONHCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIIMPTOB, KAaYeCTBEHHBIC
peakuuu OJHOATOMHBIX CHHUPTOB (OKMCIEHHE 3TaHoja okcuaoM wmeau(ll)), mMHOroaTomHbIX
cnupToB (B3auMopelcTBue ruuepuHa ¢ rugpokcugoMm menu(ll)), ampaerunoB (oxkucieHue
aMMHa4dHBbIM pacTBopoM okcuga cepedpa(l) u ruapoxkcunom meau(1l), B3aumoaeiicTBue kpaxmania
C MO/I0OM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHbie 3agaun.

Bbruncnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
MCXOJIHOTO BEIECTBA WIIM MPOIYKTA PEAKLIUH [0 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJJHOTO
U3 UCXOHBIX BEIECTB WM IIPOJYKTOB PEAKIIUN).

A3oTcozepikalie OpraHn4eckie CoeMHEHNUS.

AMUHOKHUCIIOTHI KaK aM(OTepHbIe OpraHndeckue coequHeHus. Pu3nyeckrue 1 XuMHUUECKHe
CBOMCTBAa aMHUHOKUCIOT (Ha NpuMepe INMIMHA). buosormueckoe 3HaueHUE aMHHOKHUCIOT.
IMenTuaer.



Benku kak mpupoIHBIE BBICOKOMOJEKYJISIpHbIE coequHeHus. [lepBuuHasi, BTOpHYHAs U
TPETUYHAsl CTPYyKTypa OenkoB. XHWMHYECKHE CBOWCTBA OEJKOB: THIPOJIN3, [EHATYpaIys,
Ka4eCTBECHHBIC PEaKIIMU Ha OCIKH.

OKCHeprUMEHTAJIbHbIE METOAbl M3YYCHHUS BEIIECTB M WX INPEBPAICHHUN: HAOMIOICHHWE U
OIMCAaHUE JEMOHCTPAIMOHHBIX OIIBITOB: JEHATypanusi OCNKOB MNpU HAarpeBaHUM, IIBETHHIC
peakiuu O0eIKoB.

BbicokoMoseKyIsIpHbIE COeANHEHHS

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIWHEHHI: MOHOMEp, IOJIIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALNHU, CPEAHAS MOJIeKyisapHas macca. OCHOBHBIE
METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSAMHEHHUH — IMOJIMMEPU3AIIUS U TOJTUKOHICHCALIUSI.

DKcIepruMEeHTATbHBIE METOIbI M3YUYCHHS BEIIECTB W WX MPEBPAICHHA: 03HAKOMIICHHE C
o0pa3aMy IPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyJyKOB.

MeKnpenMeTHBIE CBS3H.

Peanu3zanms MeXIpeAMETHBIX CBS3€ NPU M3y4YeHUH opraHudeckoi xumuu B 10 kmacce
OCYILIECTBIISICTCSI Y€pe3 HCMOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHHA, Tak MU
HOHSATHH, SABJSIOIINXCA CUCTEMHBIMU JIJIs1 OT/IEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAy4YHBIH (DaKT, THUMOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHHTE3, KIACCUPHUKAIMS, TIEPHOAUIHOCTh, HAOIIOJCHHE, HW3MEpEHHE,
HKCIEPUMEHT, MOJICITUPOBAHHE.

dusnka: Matepusi, SHEpIus, Macca, aToM, JIEKTPOH, MOJICKYJIa, SHEPTETHIECKUIl YPOBEHB,
BEILIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHHIE BELIECTBA, PU3MYECKHE BETMIMHBI M €TUHULBI HX
U3MEPEHUSI.

Buonorus: kierka, opranusM, Ouocdepa, oOMeH BelleCTB B OpraHusme, (HPOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, yTIeBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadust: MuHEepabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHONOTHS: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHATBHOTO MUTAHMUS, MOIOIIIUE CPEIICTBA,
JICKapCTBEHHBIC H KOCMETHYECKHE MPETapaThl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperudyeckne 0CHOBbI XMMHUH

XuMudeckuit dneMeHT. AToMm. Sapo aroma, H30TOMBL. JJNEKTpOHHas 000JI0dYKa.
DHepreTU4ecKue ypoBHH, IOypPOBHU. ATOMHBIC OpOUTaNH, S-, pP-, d- anmeMeHTsl. OcoOeHHOCTH
pacrpeiesieHus 3JEKTPOHOB M0 OpOUTANIAIM B aTOMax 3JE€MEHTOB IEPBBIX UYETHIPEX MEPUOOB.
DneKTpoHHAs KOH(PUTYpAIHS ATOMOB.

[lepnonnueckuii 3akoH u Ilepmogmueckas cucrema xuMuudeckux snemeHtoB /I U.
MenpaeneeBa. CBs3b NEPUOAUYECKOrO 3akoHa U [lepHoanyecKoil CHUCTEMBbl XUMHUYECKUX
snemeHToB J[. M. MeHnaeneeBa ¢ COBpEeMEHHOM TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 rpymnnam 1 nepuogam. 3HaueHue MepUoIUYECKOro 3aKOHa B Pa3BUTHHU HAYKHU.

CrpoeHue BelmiecTBa. XHUMHUYECKass CBsI3b. BuUIbl XMUMHYECKOM CBsI3U (KOBaJICHTHAs
HETOJISIpHAsT W TIOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl o0pa3oBaHMs KOBAaJICHTHOU



XUMHUYECKON CBsi3M (OOMEHHBIA W JTOHOPHO-aKIENTOPHBIN). BomopoaHasi cBsi3b. BaleHTHOCTH.
DneKTpooTpulaTeabHOCTh. CTeneHb okuciieHus. IOHbI: KaTUOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSHCTBA COCTaBa
BEIlleCTBA. THUMNBI KPHUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsTue o aucnepcHbIx cucremax. MIcTUHHBIE U KOJUTOMAHBIE pacTBOpbl. MaccoBas A0
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHndeckux coequHeHuit. HoMeHkaTypa HeopraHmueCKux BEIIECTB.
I'eneTnyeckas CBsi3b HEOPraHUUYECKHUX BEILIECTB, MPUHAUICIKAIIUX K PA3TUYHBIM KJIACCaAM.

Xumunyeckass peakuus. Knaccupukanus XUMUYECKMX peakUuid B HEOPraHMYECKOW H
OpPTraHWYECKON XMMHH. 3aKOH COXpPAaHEHHUS MAcChl BEUIECTB, 3aKOH COXPAHCHHS M MPEBpAICHUS
SHEPrUU NMPU XUMHYECKUX PEAKITUSX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT Pa3M4YHbIX (akTopoB. OOpaTUMBIE pPEaKIUU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Ipunnun Jle [larense.

Dnexrponutnyeckas aucconuanus. CunbHble W crnabbie 31eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIas, HEUTpaIbHasl, IEeTOUHAs.

OKHUCIUTENEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

DKCMEPUMEHTAIBHBIE METOJbl M3yYCHHsI BEHICCTB M WX MPEBpAlICHUN: JEMOHCTpPAIIHS
tabmun «lleprogudeckas cuctema xumuueckux sjeMeHToB J[. M. MenaeneeBa», u3ydeHHe
MoOJeNIed KPUCTAUIMYECKHX PpEemETOK, HAOIIOJeHHe H ONMHCAaHWUE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lOKEHHE IMEPOKCHAA BOJOPOAAa B MPUCYTCTBHHM KaTalu3aTopa,
OMpEJIETICHUE CPellbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCATBHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMEHa), MPOBEICHHUE MPAKTHUECKON paboThl «BiusHue pa3nuuHbIX (AKTOPOB Ha
CKOPOCTbh XUMHUUYECKOU PEAKIIUI.

Pacuérnsie 3agaun.

Pacuértel mo ypaBHEHUAM XUMHUUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMHUIECKUAE PACUETHI,
pacu€Thl ¢ UCTOIBb30BAHUEM TTOHATHS «MACCOBAsl JA0JI BEUIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [lonoxenne HemeTtamioB B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa u 0coOCHHOCTH CTpPOCHHUs aToMoB. Du3HUECKHE CBONCTBA HEMETAIIIOB.
AmoTponus HeMeTauIoB (Ha MpuUMepe KUCIopoia, cephl, (hocdopa u yriepoaa).

XVWMUYECKUE CBOMCTBA BAXKHEUIINX HEMETAJUIOB (TAJOT€HOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHIO0B, KUCIOPOACOAEPIKAIIUX KUCIOT, BOJIOPOIHBIX
COEJIMHEHUIN).

[IprMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX COCTMHEHUM.

Mertamnbl. [Tonoxxenne metamioB B [lepuoanyueckoil cucteMe XUMHUYECKUX AJ1€MEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHSI JEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOImiue
¢usnueckue cBoiicTBa MeTawioB. CIIaBbl METAUIOB. DIEKTPOXUMHUYECKHHN pANl HAMpsHKEHUN
METaJIJIOB.

XUMHYECKUE CBOMCTBA BAXKHEMIIUX METAJUIOB (HATpHUM, Kalud, KalbI[Ui, MarHuu,
ATIOMUHUM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O61ue criocoOb! MoayyeHus: MeTauioB. [IpruMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCMEpUMEHTAIIbHBIE METOJbl H3YyYEHHUS BEIIECTB M WX TMPEBPAIICHUN: HW3yYCHHE
KOJUICKITUU «METaJlTbl U CIIIaBBI», 00Pa3I[0B HEMETAIIOB, PEIICHUE SKCTICPUMEHTAIBHBIX 3a71a4,
HAOMIO/ICHUE M OIMHCAaHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aWMOJEUCTBUE



TUAPOKCHUIA ATIOMUHHUS C pAaCTBOPaMU KUCJIOT U IEJI04Yed, KAYECTBEHHBIC PEAaKIIMY HAa KaTUOHBI
METaJUIOB).

Pacuérnrie 3amaun.

Pacuérel Macchl BemecTBa Wi 00bEMa ra3oB [0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
W1 00bEMY OJJTHOTO U3 YUACTBYIOIIMX B pEeaKMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOIMYECTBA
BEIIIECTBA) IPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BELIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponb xumuu B 00ecriedeHUH 3KOJIOTUIECKON, SHEPTeTUIECKON U THILEBON O€30MacHOCTH,
pa3BuUTUU MeAULUHEL [IoHATHE 0 HayYHBIX METO/aX MIO3HAHUS BEIECTB U XMMUYECKUX PEaKIUH.

[IpencraBnenust 00 OOMMX HAYIHBIX MPUHITUIIAX TPOMBIIIIEHHOTO MOTYYSHUS BAKHEHIITNX
BEILIECTB.

UYenmoBek B MHUpPE BEIIECTB M MAaTEPHANIOB: Ba)KHEHWIINE CTPOUTENIBbHBIE MaTEpUAbI,
KOHCTPYKLIMOHHBIE MaTepualbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepHaibl Ul JJICKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUEe U MUHEpaJIbHbIE y100pEHUs.

XUMHS U 30pOBbE YEJIOBEKA: IPAaBWJIA HUCIOJI30BAaHUS JICKAPCTBEHHBIX IIPENApPATOB,
npaBuiIa 6€30MaCHOTO MCTIOJIb30BAHMSI ITPETapaToB OBITOBON XUMUH B ITOBCETHEBHOM JKU3HU.

MexnpeameTHbIe CBS3H.

Peanu3zanus MexxnpeIMeTHBIX CBA3€H IPU U3yueHUH 0011el 1 HeOpraHM4ecKor XuMuu B 11
KJIacCe OCYULIECTBIISIETCS YEPE3 UCIIOIB30BaHUE KaK OOLINX €CTECTBEHHO-HAYUHbIX OHATHH, TaK U
HNOHATHH, SABJISAIOUIMXCSA CUCTEMHBIMU JJIS OTJENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO111e ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHbIN (aKT, THIIOTE3a, 3aKOH, TEOPUS, AHAIIN3,
CHHTE3, Kiaccu(ukauusi, NEepUOAUYHOCTb, HAONIOJCHUE, HKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEPEHHUE, SBIICHUE.

®dusuka: Marepus, SHEpPrus, macca, aToM, JJEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOIL,
PaZMOaKTUBHOCTb, MOJIEKYJIa, YHEPreTUUYEeCKUN YpPOBEHB, BEIIECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (GU3NIECCKHUE BEIMIMHBI U €AMHUIIBI X U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHusM, JKOcHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OPraHU3Me.

['eorpadusi: MuHepaibl, TOpHbIE HOPO/bI, TOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosOrNsA: XMMHYECKast IPOMBIIIIEHHOCTh, METAJLTYpIHsl, IPOU3BOJACTBO CTPOUTEIBHBIX

MaTCpHraoB, CEIbCKOXO03ICTBEHHOE IMpONU3BOACTBO, nuuieBas MMPOMBIIIJICHHOCTD,
(I)apMaI_IGBTI/I‘ICCKaSI MPOMBIINIJICHHOCTD, MMPOU3BOACTBO KOCMECTHUYCCKUX npenaparos,
IMPpOU3BOACTBO KOHCTPYKIHMOHHBIX MaTcpuraioB, SJICKTPOHHAA MPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOIPAMMLBI 110 XUMHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJiIbTaTaM OCBOCHHUS OOyYarOMIMMUCS
porpaMM CpeaHero oOImero oopazoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM H IMPESIMETHBIM).
Hay4yno-mMeTomuveckoil OCHOBOM Juisi pa3padOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOCHUS
IpOrpaMM CpeHEro o0IIero 0Opa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA OIXO/.

B cooTBeTCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHUS MpeIMeTa « XUMUS» Ha YPOBHE CpeTHEro o011ero o0pa3oBaHus BbIIEICHbBI
CJIEIYIOIINE COCTABIISAOILNUE!

OCO3HaHHE O0YYAIOUIMMHUCS POCCUHCKON Tpa)KTAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIM4K1e MOTHUBAIIMHU K 00YYEHUIO;

[[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHX YOEKIIEHUNU JTUYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEH M UCTOPUUYECKUX TPAIUIIMKA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXCs PYKOBOJCTBOBATHCS B CBOEH JESATENLHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, IMPUCYIIMMH LIEJIOCTHOM CHCTEME XUMHUYECKOIO
o0Opa3oBaHus;

HaJIW4Me TMPABOCO3HAHUS HKOJIOTMYECKON KyJIbTYpPhl M CIHOCOOHOCTH CTaBUTh IIENU H
CTPOUTD KU3HEHHBIC IIJIAHBI.

JInyHOCTHBIE PE3yNbTaThl OCBOCHUS MPEIMETa « X UMHUSI IOCTUTAIOTCS B €AMHCTBE YUeOHOM
Y BOCIIUTATEILHON JEATEILHOCTH B COOTBETCTBUU C TYMAaHUCTHUYECKHUMH, COIIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM M HJEalaMUd POCCUHUCKOIrO TIpa’kJaHCKOro oOlIecTBa,
OPUHATHIMU B OOIIECTBE HOPMAaMH M TNpaBUJIAMH TOBEJCHHS, CIIOCOOCTBYIOIIMMHU IpolieccaM
CaMOIIO3HAHUs1, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHS IMYHOCTH 00YUYaIOITNXCS.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHUMHsD OTPaKaloT cPOPMUPOBAHHOCTD
OTIBITa TO3HABATENILHOM U MTPAKTUYECKOHN NEATEIILHOCTH O0YUYaOLIUXCS 10 PeaIU3aIMK MPUHSATHIX
B 00111€CTBE LICHHOCTEH, B TOM YKCJIE€ B YACTH:

1) rpamaaHCKOr0 BOCIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U O0S3aHHOCTEH, YBAKEHUS K
3aKOHY U IIPaBOIOPSIKY;

NPEACTABICHUS] O COLUAIbHBIX HOPMAaX M NpaBWiIaX MEKJIMYHOCTHBIX OTHOILICHHI B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENLHOCTU MPU CO3/IaHUU YUEOHBIX MPOECKTOB,
pelIeHny yueOHbBIX U MO3HABATENBHBIX 33124, BHITOJTHEHUN XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHBbBI, HAMEPEHHUS, JIOTUKY U apTYMEHTBI IPYyTUX
IIPU aHAJIU3€E PA3TMYHBIX BUIAOB YUCOHOU IEATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCIITUTAHMS

LHEHHOCTHOIO OTHOLIEHUs K HCTOPUYECKOMY M HAy4YHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBOXEHHUSI K TPOIIeCCy TBOpPUECTBA B 00JACTU TEOPUU M IMPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHS TOTO, YTO JOCTH)KCHUS HAayKU €CTh Pe3yJbTaT IMTEIbHBIX HAOII0JCHHUIA,
KpPOIMOTJIMBBIX IKCIIEPUMEHTAIBHBIX IOMCKOB, IOCTOSIHHOTO TPyJa YUYEHbIX U IPAKTUKOB,;



WHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TOCIEAYIONIEM aHaJIU3e
UH(POPMAITUHU O TIEPEIOBBIX JOCTIKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO TIOBEICHHS;

CIOCOOHOCTH OILICHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSMU, U IPUHAUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEACHHE W TOCTYNKM CBOMX TOBAPHUIICH C TO3MIIHIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ITHX MOCTYIIKOB;

4) popmMupoBaHUs KYJbTYPHI 310POBbSI:

NMOHMMAHUS [IEHHOCTECHW 3I0pOBOTO M 0e30macHoro ooOpasza J>KU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY H IICHXUYECKOMY 3/I0POBBIO;

coOJroIeHNs TpaBUJI OE30MacHOTO OOpaIleHus] C BEHIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HH M B TPYJAOBOU JEATEILHOCTH;

MOHMMAaHUSA [EHHOCTH TPAaBHJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0O€30MacHOro
MOBE/ICHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIICJCTBUI M HENPUSTUS BPEIHBIX MPHUBBIUEK (YIMOTPEOICHHUS aTKOTOJS,
HapKOTUKOB, KypEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIICIOBATEIIBCKOW  JIEATSIIBHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUAX EIATCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHHH NPAKTHYECKUX 3a7ad COIHAIbHON
HAIPaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3YYCHHIO MPOQECCHil pa3lIuYHOrO poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBOXCHHS K TPYLy, JTIOISAM TPYyIa U pe3yibTaTaM TPYIOBOH JAESITEITLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIUBUAYaTHHOU TPACKTOPUHU 00pa3oBaHus, OyayIei
npodeccrun U pealim3aui COOCTBECHHBIX JKU3HCHHBIX IIAHOB ¢ YYETOM JTMIHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) IK0JI0rM4ecKOro BOCIIMTAHMS:

9KOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMiIe;

MOHUMAaHUS TJIO0ATLHOTO XapaKTepa SKOJIOTHYECKUX MPOOIJieM, BIUSHHUSI YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATBHOM CPELBI;

OCO3HaHUS HEOOXOIMMOCTH HMCIIOB30BAHUS JOCTHKEHUN XUMUH TSI PEIICHUS BOTIPOCOB
palMoOHATBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCSIIIMX BpPEd OKPYXKAIOUIEH NPUPOIHOU cpene,
YMEHHUS MPOTHO3UPOBATHh HEOJATONMPHUATHBIE IKOJOTUYECKHE TOCIEIACTBUS MPEITPUHUMAEMbIX
JICUCTBUI U NPEIOTBPAILATD UX;

HAJIMYUS Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJIbTYpPBI, OIBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
M03HABATEIILHON, KOMMYHUKATUBHON M COLMATBHON MPAKTUKE, CIOCOOHOCTH ¥ YMEHUSI aKTUBHO
NPOTHBOCTOSITH HICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHKH;



MOHUMAHUS CHEIU(PUKA XUMHUU KaK HAayKH, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
palMOHATBFHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU IIEJIOCTHOTO MPEJICTABICHUSI 00 OKPYIKAIOIIEM
MHUpE KaK O €IMHCTBE MPHUPOJbI M YEJIOBEKA, B MO3HAHWUU MPUPOJHBIX 3aKOHOMEPHOCTEH M
pemieHur TpodIeM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCO0ON 3HAYMMOCTH XMMHH JUIsl COBPEMEHHOM IMBHIIM3AIMU: B €&
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M Ba)KHOM POJNM B CO3/IaHUU HOBOW 0aszbl MaTepuaibHOU
KyJbTYpPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM,
JHEPreTUYECKON, MUIIEBOM M OKOJOTMYECKON OE30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
00eCTneYeHNH YCIOBHIA YCIIEITHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KH3HU KKIOTO YICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOH TPaMOTHOCTH: TMOHUMAHHMS CYIIHOCTH METOJIOB TMO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CMIOCOOHOCTH HCIIOJI30BATh MOyYaeMbIe 3HAHUS NS
aHaJaM3a M OOBSICHEHHUs SBJICHWW OKPYXKAIOIIETO MHUpa M MPOMCXOIANIMX B HEM H3MCHCHHH,
yMEHHsI AeNlaTh 000CHOBAHHBIE 3aKIIFOUEHUS HA OCHOBE HAYYHBIX (JaKTOB U UMEIOLITUXCS TaHHBIX C
LIEJIBIO TIOJIYYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTIOIh30BaTh XUMUUYECKUE 3HAHUS JIJIS PEIICHUS TIPoOiieM
B pEAJIbHBIX KU3HEHHBIX CUTYyaLUsIX;

MHTEpECca K MMO3HAHUIO U UCCIIEN0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHMIO HOBBIX 3HAaHUW 1O XUMHH B COOTBETCTBUU C JKU3HECHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TPY/la B pa3InUHbIX cepax npodecCuoHaNbHOM AesTeIbHOCTH.
METANPEJMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3yibTaThl OCBOCHHSI y4eOHOro mpenMera «XUMHUS» Ha YPOBHE
CpeIHero o0mero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 (DOPMHPOBAHHS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXIUCIUILTMHAPHBIC
(MexTpenMeTHbIE) OOIIEHAYYHbIE TTOHSITHUS, OTPAYKAIOIINE 1IETOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienuKy METOJIOB TTO3HAHMSI, MCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEPTHsl, SIBJICHUE, TPOIECC, CUCTEMa, HAyYHBIA (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeIOBaHNE, HAOII0/IeHNEe, N3MEPEHUE, DKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHbIC y4eOHBIe NEeUCTBUSA (mo3HaBaTebHEIE, KOMMYHHKaTHUBHBIE,
peryisTuBHbIE), obOecreunBarone QGopMupoBaHue (QYHKIIMOHATBHOW TPAMOTHOCTH H
COIMATTLHOM KOMITETEHITH 00YYarOIIHXCS;

CIIOCOOHOCTh ~ OOYYaloIMXCS  HMCIOJb30BaTh  OCBOEHHBIE  MEXIUCIUIUIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWUS U YHUBEpCAJIbHbIE Y4YeOHBbIC JEHUCTBHS B TO3HABATEILHOW U
COIMAJIbHOW MPAKTHUKE.

MeranpeamMeTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCATHHBIMH y4YEOHBIMU
MO03HABATEJIbHBIMUA, KOMMYHHUKATUBHBIMHU U PETYJIATUBHBIMH JICHCTBUSIMHU.

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU JCHCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE eiiCTBUS:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M aAKTyaJIM3MPOBATh NPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIPENIETIATh 1LIEeNN JEATeTbHOCTH, 3aJlaBas MmapameTpbl U KPUTEPUM WX JIOCTHUKEHUS,
COOTHOCHUTH PE3YJIbTAThI ACATEIHHOCTH C MTOCTABICHHBIMH TICIISIMHU;



UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUNW NPHUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIIEIATH
XapakTepHble TPU3HAKK TMOHATHUM W yCTaHaBIMBaTb UX B3alMOCBA3b, HCIOJb30BaTh
COOTBETCTBYIOIINE MOHSITHS ISl OObSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUM;

BbIOMpATh OCHOBAHMS U KPUTEPUH I KJIaCCU(UKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

yYCTaHABIMBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMMU;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIyKTUBHBIC, IEAYKTUBHBIE, TIO AHATIOTUH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTHUBOPEUHUS] B paCCMaTPUBAEMBIX SIBICHUSX, (DOPMYIUPOBATh BBIBOJBI U
3aKJIFOUEHNS;

IPUMEHATH B IIPOLIECCE MMO3HAHUS, UCIOJIb3YEMbIE B XMMHUM CUMBOJIMYECKUE (3HAKOBBIE)
MO/JIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE PECTABICHUS — XUMUYECKHI 3HaK (CUMBOJI) 3JIEMEHTA,
XUMHueckas (opMmysa, YypaBHEHHE XHMHMUYECKONM peakiuu — TpU pEIIeHuH Yy4eOHBIX
MO03HABATEJIbHBIX U MPAKTUYECKUX 33/a4, IPUMEHITh Ha3BaHHbBIE MOJICIbHBIEC IPEICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbIe HUCCIEA0BATENbCKUE eiiCTBHS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLIUM;

¢dbopMynaHpoBaTh IENM M 3aJaud  HMCCJIENOBAHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIEHO C(POpPMYJIMpPOBAaHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTa MO3HAHUS U OCHOBBI
it POPMHUPOBAHHUS THITOTE3HI 110 MIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI,

BJIA/IETh HAaBBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M TPOBEACHHS YUYEHHYECKHX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJI0/IaTh 32 XOJIOM IPOIecca, CAaMOCTOSTEIbHO
IPOrHO3UPOBATh €ro pe3ylbTaT, (opMyauMpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIECOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIIEOBATEIbCKOM M MPOEKTHOM JesTEeIbHOCTH,
IPOSIBIATh CHOCOOHOCTH M T'OTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOAOB pEILEHUs
IPAKTUYECKUX 3aja4, IPUMEHEHHUIO PA3IMYHBIX METO/OB ITO3HAHUSI.

3) padoTa c unopmaumeii:

OpUEHTHPOBATLCS B PA3IUYHBIX HCTOYHUKAaX HHpopmanuu (HaydHO-IOMYJsIpHAs
JauTepaTypa XHMHUYECKOTO COJAEpKaHMs, CIpaBOYHble TMocoOus, pecypcbl HMHTepHeTa),
aHATM3UPOBATh HHGOPMAIIUIO PA3TUYHBIX BUIOB U (DOPM MpeCTaBlIeHUs, KPUTUYECKH OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMPOTUBOPEUYNBOCTH;

(bopMyIHpOBaTh 3aMpoChl M NPUMEHATH pPA3TUYHBIE METOABI TPU TOUCKE H OTOOpe
UH(pOpPMAaLINU, HEOOXOAMMOM [T BBITIOJIHEHHS YI€OHBIX 3a/1a4 ONPEeIEHHOTO THIIA;

npruoOpeTaTh OMBIT WCMOJIB30BAHUS MH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIFHO BBIOMpaTh ONTUMAIBHYIO (hOpMY TpencTaBieHus HHPOpMAIMH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBI, PUCYHKHU U IPYTHE);

UCIIONB30BaTh HAYYHBIM S3BIK B KadecTBe CpEACTBAa Mpu paboTe ¢ XUMHUYECKOU
uHpOpMaLuel: MPUMEHATh MEXIpeIMeTHble ((U3UUYEeCKHe M MaTeMaTHYeCKUE) 3HAKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUaTYpbl, HOMEHKIATYPY;

UCTIONIb30BaTh M MPEe0OPa30BHIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISATHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1€l CTBUSIMU:

3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKJAae€MOW TEMBbI B XOJi¢ AHaJIora /WM TUCKYCCHH,
BBICKa3bIBaTh UM, (OPMYJIUPOBATH CBOU MPEMAJIOKEHUS OTHOCHUTEIHHO BBIMOJIHEHUS
peIOKEHHON 3a1auu;



BBICTYIIaTh C INPE3EHTALMENl PE3yJbTaTOB MO3HABATEIbHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM TPU BBIIOJHEHUU XHUMHUYECKOIO
9KCIIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOWCTB H3Y4YaeMbIX BEIIECTB,
peanu3anuyu y4eOHOro npoekra M (OpMyJIUpOBaTh BBIBOJBI MO pe3yjibTaTaM IPOBEAEHHBIX
UCCIIIOBaHUM yTEM COTJIacOBaHMs MO3ULMHA B X0/1€ 00CYX/IeHUS U 0OMEHAa MHEHHSIMH.

OBiageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMHU ACHCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh M OCYLIECTBIISATH CBOKO ITO3HABATEIBHYIO IESATEIBHOCTD,
ompenenss e€ Ienu W 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJiaraéMplii alropuT™M JAEUCTBUN NPU BBINOJHEHUM Y4E€OHBIX M HCCIENOBATENbCKUX 3ajad,
BBIOMpaTh Hanbosee 3((HEeKTUBHBIN CITOCOO WX PEIICHUS ¢ YIETOM IONYYCHUS] HOBBIX 3HAHHHA O
BEIIECTBaX U XUMUYECKUX PEaKLUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOopMUPOBAHHOCTD MPEACTABICHUN O XUMHUYECKON COCTABIISIFOIIEH €CTECTBEHHO-HAYYHOM
KapTHHBl MHMpa, POJIM XMMHUU B MO3HAHUU SIBJICHUN NPHUPOJIBL, B (POPMUPOBAHUN MBILUICHUS U
KyJBTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOMUMON JUIsl pEeLIeHUs
NPaKTUYECKUX 3aJa4 M HKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
MIPUPOJIHOM Cpelie;

BIIAQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrArOIINE
HOHATHS (XUMUYECKUH AJIEMEHT, aTOM, JIEKTPOHHAsE 000JI0UKa aToMa, MOJIEKYyJa, BaIEHTHOCTb,
ANEKTPOOTPUIATEIbHOCT, XHMMHYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHas Macca, MOJSPHBIE O00BEM, YIVIEPOJHBIA  CKeJeT,
(yHKIMOHANBHASL TPYyIIa, pajuKai, WU30MEpHs, HW30MEphbl, TOMOJOTHYECKUH psJl, TOMOJOIH,
YTIEBOAOPOABI, KHCIOPOA M a30TCOAEPKALINE COCIUHEHHS,, MOHOMED, TOJIUMED, CTPYKTYPHOE
3BEHO, BICOKOMOJIEKYJISIPHBIE COETUHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOSHUS] OPraHMYECKUX
BemecTB A. M. bBytnepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH;, MHUPOBO33PDEHUECKUE 3HAHHUs, JIEXKAIIMEe B OCHOBE IOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOTMYECKUE CBEICHUS O CBOWCTBAX,
CoCTaBe, OJyYeHUHU 1 0€30I1aCHOM HCIOJb30BaHNHU BaXKHEUIINX OPraHUYECKUX BEIIECTB B OBITY
Y MIPAKTHYECKON NEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTb YMEHHUH BBISBIIATh XapaKTE€pPHbIE MIPU3HAKY MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOINE TIOHATHS ITPU ONIMCAHUM COCTaBa, CTPOCHHUSA U
[IPEBPALLCHUI OPIraHUYECKUX COCUHEHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOIB30BaTh XUMHUYECKYI0 CHUMBOJIHMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) (POpMYJIT OPraHNYECKUX BEIIECTB U
YPAaBHEHUN XUMUYECKHUX PEAKLIMM, U3rOTABINBATH MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JJIs
WUTFOCTPALMH UX XMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJIEKHOCTh U3yUYEHHBIX OPraHUYEeCKHX
BEIIECTB II0 HX COCTaBy M CTPOEHHUIO K OINpeNeNEHHOMY KiacCy/Tpylnne COeIuHEeHUH
(YyrneBoaopoabl, KUCIOPOX W  a30TCOJEpKalllue  COEAMHEHHs, BBICOKOMOJEKYJISPHBIE
COEJIMHEHUs), JaBaTh UM Has3BaHMsi No cucremarnyeckoid HomeHkinatype (IUPAC), a Taxoke



NPUBOANTH TPUBUAIILHBIC HA3BAHUS OTICIBHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOMMIICH,
alleTWICH, STHJICHIJIMKONb, TIHLEPUH, (EHON, (OpPMalbACTHI, AaleTalbIeru], MypaBbHHAs
KHCIIOTa, YKCYCHasi KHCJIOTa, OJIEMHOBAsl KUCJIOTa, CTEApUHOBAs KUCIOTa, III0K03a, (PpyKTO3a,
Kpaxmal, IeJUTI0JI03a, TIUIIH);

c(OpMHUPOBAHHOCTh YMEHHS OMNPEACNSATh BHUJbI XUMHUYECKOH CBS3M B OPraHUYECKHX
CoeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHsSI TMPHUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS OPraHUYEeCKUX
BemiectB A. M. ByTtiepoBa st 00bsICHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUSI MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTEpU30BaThb COCTaB, CTPOEHHUE, (HU3MUECKUE U
XUMUYECKHE CBOMCTBA THITMYHBIX MPEACTABUTENCH PA3IMYHBIX KJIACCOB OPTraHMYECKUX BEIIECTB
(meTaH, »TaH, JTWIEH, NPONWICH, aleTWwieH, OyraaueH-1,3, metunoOyramueH-1,3, OeH3zom,
METaHOJ, ATaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (EHON, aleTalbIeru]l, MypaBbiuHas U YKCyCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmal, [eJI0I03a, AaMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUUu ¢
UCTIOJb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HWCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(medTh, TPUPOIHBIN Ta3, Yroib), CHOCOOBI MX IMEpepaboTKH M MPAaKTUYECKOE MPUMEHEHHE
MIPOJIYKTOB MepepadoTKH;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCIEHUS [0 XHWMHUYECKUM YpaBHEHUSIM
(Mmaccbl, 00bEMa, KOTMUYECTBA UCXOJHOTO BEIIeCTBa WM MPOAYKTa PEaKIlIUY 110 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB W MPOAYKTOB PEAKIUH);

c(hOpMUPOBAHHOCTh YMEHHH BJIaIeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX Hay4HOTO
MO3HAHUS, WCIOJb3YEeMbIX B XHMHUM TPHU HM3YYCHUH BELIECTB M XUMHUYECKUX SIBJICHUU
(HabmofieHre, MW3MEpEHUe, OHKCIEPUMEHT, MOJCIUPOBAaHMUE), HCIOIb30BaTh CHUCTEMHBIC
XUMUYECKUE 3HAHUS JUTsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAILMSIX, CBSI3aHHBIX
C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUI COOJIIOAATH MPaBUJIa MOJIb30BAHMS XUMHUYECKON MOCYAOU U
1ab0paToOpHBIM 000pYyI0BaHUEM, a TAKXKe MpaBuiia oOpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
UHCTPYKIUSMU IO BHIIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TJIAHUPOBATHh M BBINIOJHATh XHUMHUYECKUNA DKCIECPHUMEHT
(mpeBpallleHHus] OpraHUYeCKUX BEIIECTB MPU HArpEeBaHUU, MOJYYEHUE STUJICHA U U3YyUYECHHE €ro
CBOICTB, KAYECTBCHHBIC PEAKITH OPTAHUUYECKUX BEIICCTB, ICHATYpaIus OCIIKOB IPY HarPEBAHUH,
[[BETHBIEC PEAKIIMU OEIIKOB) B COOTBETCTBHUH C IIPABMIIAMHU TEXHUKHU O€30MAaCHOCTH MPH 00paIieHnn
C BEILIECTBAaMU U J1TAOOPaTOPHBIM 00OPYIOBaHHEM, MPEACTABIATH PE3YIbTATHl XUMHUYECKOIO
JKCIIepUMeHTa B (opMme 3amucH ypaBHEHHH COOTBETCTBYIOUIMX peakuuil U (opMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(OpMAIIUIO,
MOJTy4aeMyr0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoit nHopmaiiu, UHTEpHET U APYTUX);

c(OPMHPOBAHHOCTh YMEHHMH COONIOAATh MpaBWJIa SKOJIOTUYECKH IIeJIeCO00Pa3HOTO
NOBEJICHUS B OBITY W TPYJOBOH JEATEIPHOCTH B LEJISIX COXPAHEHHS CBOETO 3JI0POBBS U
OKpYy arollel MpUpOIHON cpesbl, 0OCO3HaBaTh OMACHOCTh BO3AECHCTBHS Ha >KMBBIE OPIaHU3MBbI
onpeAeNéHHBIX OpPraHMYeCKUX BELIECTB, MOHMMas cmbica mnokaszatens [I/JIK, moscuHsaTe Ha
npuMepax crocoObl YMEHbUICHHSI M MPEJOTBPAeHHUs] UX BPEAHOIO BO3JIEHCTBUS Ha OpraHU3M
YEJI0BEKa;



JJIsL 06yan0mecs1 C OIpaHUYCHHBIMU BO3MOXXHOCTAMU 3O0POBBA: YMCHUC NPUMCHATH
3HaHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAaX MO3HAHUS BCIICCTB U XUMHYCCKUX $IBJ'I€HI/II71;

JUTSI CJICTIBIX M CTTA0OBHISIIIIMX 00YYarONIUXCsl: YMEHHE HCTIOIB30BaTh pelbe(HO-TOUCUHYO
cucteMy o6o3Hauenuii JI. bpaitns nis 3anmucu xuMudeckux Gopmyi.

11 KJIACC

[IpenmeTHbie pe3yabTaThl 0OCBOEHUS Kypca «O011as 1 HeopraHuuecKast XUMHs» OTPa)KaroT:

c(hopMUPOBAHHOCTD MPEICTABIICHUN: O XUMUUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTHUHBI MHPA, POJIM XUMHH B MO3HAHUU SIBJICHUM HPUPOJIbI, B POPMUPOBAHUU MBIILICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIMOHATBHOM TPAaMOTHOCTH, HEOOXOIWMOUM [UIsi pelleHus
NPaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0pOBBIO U
MIPUPOIHOM CPEAE;

BJIAQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaloIINe
HOHATHS (XUMHUYECKHUN JIEMEHT, aTOM, U30TOIl, S-, p-, d- AJIEKTpOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJSIPHbII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBaJCHTHAas, WOHHAs, MeETa/lInyecKasi, BOJOPOAHAs),
KpUCTAJUIMYECKasi  pelETKa, THUIIBl XWMHYECKUX  PEaklMil, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAsE IUCCOLMALNS, OKHCIHUTENb, BOCCTAHOBHUTEIb, CKOPOCTh
XMUMHUYECKON peakIiy, XUMHUECKOE PAaBHOBECHE); TECOPHU U 3aKOHBI (TEOPHS DJIEKTPOIIUTHIECKOM
auccouranuu, nepuoandeckuii 3akoH . M. MenzaeneeBa, 3aK0OH COXpaHEHHsI MACChI BEILIECTB,
3aKOH COXPAaHEHHUs M NPEBPAIICHUS DHEPIMM IPU XUMUYECKUX PEAKLMSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHHUS, JIEXKAIIUEe B OCHOBE IOHHMMAaHUs
IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTUYECKHE CBEICHHS O CBOICTBAX,
COCTaBe, MOJYyYEeHUU U 0€30MacHOM HCMOJIb30BAaHUU Ba)KHEUIINX HEOPraHUYECKUX BEILECTB B
OBITY U IPAKTHUYECKOHN JESITEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUI BBIABIATH XapaKTEepPHbIC MPU3HAKH MOHSATHI, YCTaHABINBAThH
UX B3aMMOCBS3b, HCIIOJIb30BaThb COOTBETCTBYIOILME IOHATHS IIPU ONKUCAHUU HEOPraHMYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHH MCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHKY ISl COCTaBJICHUS
¢bopMyn BemiecTB M ypaBHEHHA XHMHUYECKHX PEAKIH, CHCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHManbHbIE Ha3BaHUS OTHEIbHBIX HEOPraHUYECKUX BEIIECTB (yrapHbId ras,
YIJIEKUCIIBIA Ta3, aMMUaK, ranéHasi U3BECTh, HETall€Has W3BECTb, IUTHEBAs COJA, INUPUT H
Jpyrue);

c(hOpMHUPOBAHHOCTh YMEHUH OMpPEAEATh BaJICHTHOCTh M CTEIIEHb OKUCICHUS XUMHUYECKIX
9JIEMEHTOB B COEIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMMHUUYECKOH CBS3U (KOBAJCHTHAs, NOHHAs,
MeTaJlIn4yecKasi, BOJOPOAHAsl) B COCIMHEHUSAX, TUIl KPUCTAUINYECKON PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHAas, MOJIEKYJIsipHasi, MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIile COeIMHEHUH (IIPOCThIE BEIIECTBA — METAJUIbI U
HEMETAaJUJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM(OTEpHbIE TUAPOKCUADI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpbIBaThb CMBICI Tepuoandeckoro 3akonHa J[. U.
MenzeneeBa U JIEMOHCTPUPOBAaTH €r0  CHUCTEMATHU3UPYIOLIYIO, OOBSICHUTEIBHYIO H
MPOrHOCTUYECKYIO (DYHKIINY;



c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€pPHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 3JIeMeHTOB 1—4 nepuoaos [leproauueckoii cucteMbl XUMHUYECKUX 3emeHToB [1. 1.
MenzeneeBa, UCHONB3YyS MOHSATHS «S-, p-, d-DJIIEKTPOHHBIE OpPOUTANINY, «IHEPreTHUECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMMHYECKHUX 3JEMEHTOB M HUX
coeZMHeHu o nepuogaM u rpynmnam Ilepuonndeckoil cucreMsl Xumudeckux snemeHTon 1. U.
Menpneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (ONMUCHIBATh) O0IIME XMMUYECKHE CBOMCTBA
HEOPraHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEP)KJIATh CYIIECTBOBAHUE I'€HETUYECKON
CBSA3M MEXJy HEOPraHMYECKHMHU BEIIECTBAMU C IOMOINBIO YpPAaBHEHUH COOTBETCTBYIOLIMX
XUMHUYECKHUX PEAKLIUN;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATh XUMHUUECKHE PEaKUUU IO Pa3IndHbIM
npu3HakaM (YHCIIy W COCTaBy pEarupyroumx BEHIECTB, TEIIoBoMy d(dekTy peakuuw,
U3MEHEHHUIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YYaCTUIO KaTalln3aTopa);

c(OPMHPOBAHHOCTb YMEHUI COCTABIIATh YPABHEHUS PEAKIM pa3IMUHbIX THIIOB, OJIHbBIE U
COKpAaIllEHHbIC ypaBHEHMS pEakIMii MOHHOTO OOMEHA, YUWThIBas YCIOBHS, NMPH KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIUH, NOATBEPKIAIONINE KadeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacClO3HABaThb OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;

c(OPMHPOBAHHOCT YMEHHUI pPacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxIuii OCPeICTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OallaHCca ITHX peakiuil;

c(OPMHPOBAHHOCTb YMEHHH OOBSCHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH PeaKkiUu OT
pa3nuyHbIX (DAaKTOPOB; XapaKTep CMEIICHUS XHMHYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMUYECKHE IPOLIECCHI, JISKAIINE B OCHOBE
NPOMBIIIJICHHOTO TIOJYYE€HUSI CEpHOW KHCIIOTHl, aMMHaka, a Takke C(HOPMHPOBAHHOCTH
MpecTaBIeHU 00 OOIIMX HAyuYHBIX MPHUHIMIIAX U HKOJOTUYECKUX MpoOIeMax XUMHUYECKOIO
IPOM3BO/JICTBA;

Cc(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH BBIYMCICHHUA C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBas [JOJs BEIECTBA B PacTBOPE», OOBEMHBIX OTHOUIEHWH TIa30B MPU XUMHUYECKUX
peaxIMsIX, MacChl BELECTBA TN 00BEMA Ia30B M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE UIIH
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dexra peakiyn Ha OCHOBE
3aKOHOB COXPAHEHHUS MAcCChl BELIECTB, IPEBPAILIEHUS U COXPAHEHUS SHEPTUH;

c(OpPMUPOBAHHOCTh YMECHHI COOJIFO/IATh MpaBUjia MOJB30BAHUS XUMUYCCKOW TIOCYI0N U
1abopaTOPHBIM 000PYIOBaHHEM, a TAKXKE MPABHJIa OOPAIIECHUS C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMM IUIAHUPOBaTh W BBIIOJIHATh XUMUYECKMHA SKCIIEPHUMEHT
(paznoxeHue NepoKCHJIa BOJAOpPOJAa B MPHUCYTCTBUM KaTalu3aTropa, ONpeAeNICHHE Cpe.bl
PacTBOPOB BEILIECTB C MOMOUIbI0 YHHUBEPCATILHOIO MHJMKATOPA, BIUSAHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pPEaKLWH, PeakiMd HMOHHOro OOMEeHa, KayeCTBEHHBIE PEaKLUUU Ha
cynbdar-, kapOoHaT- U XJOPHI-AaHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIHHBIX
3amay no teMaM «Meramey U «Hemertamisl») B COOTBETCTBUM € NpPaBWJIAMU TEXHUKU
0€30MacHOCTH NMpu 00pallleHNH ¢ BEIECTBAMH U J1a0OpaTOPHBIM 000PYI0BaHUEM, NMPEACTABIATH
pe3yabTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIUX
peaxiuii 1 GopMyIHPOBaTh BBIBOJBI HA OCHOBE ATUX PE3yJIbTaTOB,;



c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3MPOBATH XUMHUECKYIO WH(POPMAIHIO,
HOJTy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeACcTBa MacCOBOM KOMMYHUKALUU, IHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMI0OJaTh MpaBWiIa HKOJIOTUYECKU IIeJ1eCO00pa3HOro
MOBE/EHNs B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAHEHHS CBOErO 3/I0pOBbI U
OKpY XKaroliei MpUPOIHOIM cpebl, 0OCO3HaBaTh OMACHOCTh BO3ACHCTBHS Ha >KMBBIE OPTaHU3MBI
onpeAenéHHBIX BEUIeCTB, MOHMMAas cMbIch nokasarens [1JIK, moscHATh Ha mpuMepax CrnocoObl
YMEHBIIEHUS U MPEAOTBPALIEHHUS UX BPEAHOIO BO3/ACHCTBUS HA OPTraHU3M YEJIOBEKA;

JJIS 06yqa}omnxcs1 C OIpaHUYCHHBIMU BO3MOXKXHOCTAMU 3O0POBBA: YMCHUC NPUMCHATH
3HaHHUA 06 OCHOBHBIX JOCTYITHBIX METOJAX MO3HAHUS BCIICCTB U XUMHWYCCKUX HBHGHHﬁ;

JUTSL CIICTIBIX U CITA00BUISIIIAX OOYYAIOIIMXCS: YMEHHE UCTIONB30BaTh PEIbe(hHO-TOUCTHYIO
cucteMy o0o3Hauenuii JI. bpaitns mis 3anmucu xuMudeckux Gopmyi.
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10 kiacc.
Cpe3 0CcTaTOYHBIX 3HAaHUU 110 XUMUMU.
1 BapuaHr.

. JlaTp omnpeneneHne MOHATHIO «KOPPO3Us». 3alUIIATE YPaBHEHUE PEaAKIUU,
KOTOPOE€ MPOUCXOIUT B IIPOLIECCE KOPPO3UM KEJIe3a B BOIAHOU CpEIe.
YKaxure OKUCIUTEIND.

. HammcaTp ypaBHEHHSI XUMHYECKUX PEAKIIMN, COOTBETCTBYIOLIUX CXEME:

Ca----Ca(OH),----CaCO;----Ca(HCO;),----CaCO3----CO,

. HCpCIH/ICJ'H/ITB OCHOBHBIC 00JIaCTH IMPUMCHCHHUA aJIlOMHHUA W €TI0 CIIJIaBOB.
Vkaxute nx BaKHEHIIINe CBOﬁCTBa, Ha KOTOPBIX OCHOBAHO 3TO IMIPMMCHCHHUC.

. CocrtaBbTe (OpMyIIbI K30MEPOB NIEHTaHA, HA30BUTE UX.



10 ximacc

Cpe3 0CTaTOYHBIX 3HAHUW MO XUMUHU.

2 BapuaHT.

. Ilepeuncnuth 00IMKMEe XMMUYECKHE CBOMCTBA MeTaIoB. OTBET MOATBEPAUTH
3aIUChI0 YPABHEHUN XUMHYECKUX PEaKIIUH.

. 3anuIlInTe YpaBHEHUSI XUMUUYECKUX PEAKLIHM, COOTBETCTBYIOIIUX CXEME:

FeSOy----Fe(OH),----Fe(OH)3----Fe,05----Fe

. Ilepeuncnure 00JACTHM TNPUMEHEHHUS MKeEJIe3a U €ro CIJIAaBOB. YKaXuTe
BKHEMIIINE CBOMCTBA, HA KOTOPBIX OCHOBAHO 3TO IPUMEHEHHE.

. CocrtaBbTe (hopMyIIBI TOMOJIOTOB TIeHTaHa. Ha3zoBuTe nX.

10 xiacc.



[IpoMeKyTOUHBIN CpE3 3HAHUM 10 XMUMUHU.
1 Bapwmasr.

1. CocrtaBbTe CTPYKTYPHYIO (OPMYIY :
a) 2,4,4- TpuMeTHIreKCaHa
0) 2, 2, 3- TPUMETHIITICHTAHA.

2. Jauet BemectBa: O, H,, Br,, H,O Cl,. C kakumu u3 HuX Oyner
B3aMMOJENCTBOBATh NpoMnaH? 3aluIINTe YPaBHEHNS XUMHUUECKUX PEaKIIUM.

3. YUto Takoe ByJIKaHHU3ALHUs KaydyKa U JJIsl 4Yero €€ MPOBOIST?

4. Kak oCylIEeCTBUTb I1EPEXO/IbI, COOTBETCTBYIOIUE CIEAYIOLIEN CXEME:

CoHg---CoHy=--CoHy----CsHg----CsH5Cl

5. I'me Haxoaut npuMeHeHue 6eH30:71?

6. CpaBHUTE CTpOEHUE U CBOMCTBA ()eHOJIa U ATUIIOBOTO CIIUPTA.

7. Uro Takoe nutporiuuepuH? Kak ero mnoiaydarT ¥ TA€ OH HaXOIUT
NpUMEHEHHE?



10 knacc.
[TpomeKyTOUHBIN CPE3 3HAHUU IO XUMUU.
2 BapHaHT.

1. CoctaBUTh CTPYKTYpHBIC (DOPMYIIBI:
a) 2, 2- TMMETHUJITICHTaHa
0) 2-MeTui-3-3TUII-TIpoTaHa.

2.Kakue n3 BEIIECTB, NEPEUUCICHHBIX HIKE OyOqyT B3aMMOJEHCTBOBATHC
OpoMHOI BOJAOW: 3TaH, MponeH, OeH30:, aneTwieHn? Hanmummure ypaBHEHUS
BO3MOXHBIX PEaKLIUK U HA30BUTE MPOIYKTHI.

3.Ilepeuncnure TMPOIYKTHI, MOJydaeMble MpHU Ieperonke Hedtu. I'me oHu
HaxXOoJsT MPUMEHEHUE?

4.Kak oCyIlIeCTBUTh MPEBPAILECHHS] COOTBETCTBYIOIIHNE CXEME:

3TaH----OpOMITaH----3TAHOJ----dTHUJICH----alle THJICH----0€301.

5.Yem omnacHO AJis OpraHusma yrnoTpeOaeHue anKoros?

6.CpaBHUTH CTPOEHUE U CBOMCTBA heHOoIa U Oe30a.

7.Ha3zoBute (pusnyeckre cBOMCTBA MIMIIEPUHA U YKAXKUTE, Onaroaaps KakuM U3 HUX
[JIMLEPUH HAXOJIUT NPUMEHEHUE!

a) B TeXHUKE 0) B MEIUIIMHE.

10 xiacc.



HTOroBeiil cpe3 3HaHUM 110 XMUMUMU.

1 BapuaHT.

1. CocrtaBbTe CTPYKTYpHBIE (HOPMYJIBI :
a) YKCYCHOTO ajipJieruja (3TaHais) u
0) IBYX €ro roMoJIoros.

2. CocTaBbTe YPAaBHEHUSI XUMUUECKUX PEAKIIUI, COOTBETCTBYIOLIUX CXEME:
METaH---all€TUJIEH----YKCYCHBIN aJIbJICTU/----YKCYyCHasl KUCJIOTA----alleTaT MarHus

3.Hanucate ypaBHEHUS peakiiyii, HOKa3bIBAIOIIUX CXOJICTBO B XMMUYECKHUX
CBOMCTBAaX MYPAaBbUHOM U YKCYCHOM KUCJIOTHI.

4.Kakas peakius nojiyuusia Ha3BaHue 3tepudukanuu? [IpuBeaure npumep Takon
peakuuu.

5.ITouemy BapeHsbIit KapTodenb Kiekuii Ha omyns? [lepeuncnure Hanboee
XapakTepHbIe (PM3MUECKHE CBOMCTBA BEIIECTBA, MPUAAIOIIECTO MY KICHKOCTb.

6.CocTaBbTe CTPYKTYypHbIE (DOPMYJIBI:

a) HUTPO3TaHA

0) 2, 4, 6- TpuHUTpOPEHOIIA.

Harnmmure ypaBHEHHE peaKkIMy MOJYyYE€HHs OJHOTO U3 COETMHEHM.

7.CpaBHUTE XUMHUYECKHE CBOMCTBA aHWIMHA U OeH305a. OTBET MOSCHUTE
YPaBHEHUAMU PEAKLIUM.

8.Kakyro peakinio Ha3pIBatoT OMypeToBoii? KakoBbl ee MpU3HAKK U YCIOBHS
MPOTEKAHMUS.

9.11puBeauTe npUMEpP NPUPOAHBIX BOJIOKOH PACTUTEIBLHOIO U AKUBOTHOTO
MpOUCXOXKAeHHS. KakOBbI MX HEJOCTATKY MEPE]] CAHTETUYECKUMHU BOJIOKHAMM.



10 knacc.
W TOroBbIl Cpe3 3HAHUU 10 XUMUU.

2 BapHaHT.

1. CocrtaBbTe CTpYKTYpHBIE (DOPMYJIBI:
a) IPOMKHOHOBOTO albjAeruaa (Mponaxans) u
0) IByX €ro rOMOJITOB.

2. CocraBbTe YpPaBHCHUA peaKHHﬁ, COOTBCTCTBYHOIIUX CXEMC:

DTaH----3TUJIEH----0pPOMAITaH----3TaHOJ----YKCYCHBIN allbJIETU/I----YKCYCHAasI
KHUCJIOTa

3.Hanumwure ypaBHEHUS peakini, MOKa3bIBAIOIIUX OTIIMYUE MYPABbUHOU
KHUCJIOTBI OT YKCYCHOM.

4 IlpuBeauTe MpUMEP PEaKIUU THIPOJIN3a CI0KHOI0 d(hHpa, 3alUIInTe ¢ B
o0111eM BUJIE.

5.Ilepeuncnure Hanboliee XxapakTepHble (PU3NUECKUE CBOMCTBA LEIIIOJIO3HI.
[IpuBeauTe mpuMeEpHI TEJI, COCTOSAIMX U3 YACTON LEJUTIOI03bI.

6.CocTaBbTe CTPYKTYypHBIE (DOPMYJIBI:

a) HUTPOOEH30I1a

0) 1- HUTpompomIaHa.

Hanummure ypaBHEeHHE peakIuy MOJTYyUYEHUs OJTHOTO U3 HUTPOCOCAMHEHUH.
7.CpaBHHUTE XUMUYECKHUE CBOICTBA aMUHOB ( HA IPUMEPE METUIIAMHUHA) U
aMMHaKa. 3aluiluTe YPaBHEHHUS! COOTBETCTBYIOIIUX PEAKIIUM.

8.Kayto peakinio Ha3bIBalOT KCAHTONPOTEUHOBOW? I 1e OHA TpUMeHsieTcs?
KaxkoBbl ee npuzHaku?

9. IIpuBeauTe npuMeEphl HCKYCCTBEHHBIX BOJIOKOH. B uem ux nmpenmyiiecTsBo
nepes NpUpOIHBIMU BOJIOKHAMU?

1 1xnacc.



OcTaTtouHbIi Cpe3 3HAHWUW 110 XUMUHU.

1 BapuaHT.

| .Hanmummre cTpykTypHBbIE POPMYIIBI CIETYIONINX BEIICCTB:
a) Oyranona-1

0) 6eHzoia u peHosa

2.CocTaBbTe YpaBHEHUS XUMHUECKUX PEAKIINI, COOTBETCTBYIOIINX CXEME:

reKCaH---- [UKJIOT€KCaH----0€H30JI----- HUTPOOEH30JI----- AHWINH

3.CocTaBbTe YpaBHCHHE XUMUYCCKON PEAKITUU TOTYICHHS YKCYCHON KHCIIOTHI
peakiueir oomMeHa.

4 Kakue XMuMHYECKHUE PEAKIIMHU MTOJIYYMIIM HA3BaHUE:
a) TuapaTanus

0) moauMepu3aIus.

5.Jlokaxkute, 4TO IJII0K03a 00J1aJacT CBOMCTBAMU ajIbJICTHIOB. 3aIUIINTE OJTHO
ypaBHEHHE XUMHUYECKON PEaKIIuu.

6.Kakue u3 nepeyncieHHbIX BEHIECTB, (POPMYIIbl KOTOPBIX:

C2H4, C2H6, C3Hg, C3H6, C5H12, C5H10, C6H6, C10H22 ABJIAKOTCA TOMOJIOraMU
MeTtana? HazoBure ux.

1 1knacc.



Cpe3 0CTaTOYHBIX 3HAHUU 110 XUMHUH.

2 BapHaHT.

1. N3o0pa3ute CcTpyKTypHBIC (OPMYIIBI CACAYIOIINX BEIICCTB:
a) MaCJITHON KHCIIOTBI
0) anpJeruaa u OJHOATOMHOTO CITUPTA.

2.CocCTaBbTE YPAaBHEHUS XUMUUECKNAX PEAKIINM, COOTBETCTBYIOIINX CXEME:
METaH-----all€TUJIEH-----3TaH-----HUTPOITAH-----3THJIAMUH

3.CocTaBbTe YpaBHEHUE XUMUUYECKON PEAKIIUH MMOTyYEHUSI YKCYCHOM
KHUCJIOTBI OKMCIIEHUEM YKCYCHOI'O aJIbJEIUA.

4.Kakue XuMHAYeCKHe PeakIuy MOJTyYrIn Ha3BaHUE:
a) IerujipaTanus

0) sTepudukarms.

5. JlokaxuTe, 4TO TIII0KO03a MPEICTaBIsAeT COO0H OTHOATOMHBIN CITUPT.
Hanumure o1HO ypaBHEHHE XUMAUYECKOW PEAKLIMH.

6.Kakue U3 nepeunciaeHHbIX BEMecTB, GOPMYJIbl KOTOPHIX :
CsHg, CoHa, CsHya, CeHia, C7Hi6, CooHap, CHy, C4Hg, CsHg,

[IpuHagnexar K KJ1accy NpeAeiabHbIX yIIIeBOA0po10B. HazoBure ux.



11 knacc.
[TpomexKyTOUHBIN CPe3 3HAHUU 10 XUMUU.

1 BapuaHT.

3anuiuTe 3HAKU MATH XUMUYECKUX 3JIEMEHTOB C MOPSIKOBEIMU HOMEpaMH 1,
3, 7, 15, 18, uzo0pa3ute CTPOCHHE MX aTOMOB, PACIOJIOKHB UX B CTOJIOWK
JpYT MO APYTOM, €CJIM OHU MPUHAJICKAT K OJIHOW IPYIIe NEPUOIUIECKON
CUCTEMBbI, UJIU B OJUH PsiJl, €CJIIM OHU MPUHAJIEKAT OJHOMY MEPHUOTY.

. HazoBuTte Kakoi U3 3TUX XUMHYECKUX JIEMEHTOB 00pa3yerT:

a) TUIMMYHBINA MEeTa

0) TUIMYHBIA HEMETaJT

B) MHEPTHBIH Ta3,

00pa30BaHHbBIC A TUMHU XUMHUYECKUMHU DJIEMEHTaAMU.

. Ha paccmorpennsix npumepax 3amganust Nel oO6bscHuTE, KakoB (pU3UUIECKUN
CMBICII:

a) MOPSAAKOBOTO HOMEPA JIEMEHTA

0) HOMepa I'PYIIIbI

B) HOMEpa nepuojaa

IIEPUOIUYECKON CUCTEMBbI XUMUYECKUX d1eMeHToB [1. . Menzeneena.

Onpenenute coctaB siApa atomMa ( YUCJIO MPOTOHOB M HEUTPOHOB) ISt
XMMHUYECKOTO 3JIEMEHTA C MOPAIKOBBIM HOMEPOM 135.

. KakoBa ¢opma s- u p- opOutaneit? Kakoe uucio 3IE€KTPOHOB MOXKET
MaKCHUMAaJIbHO HAXOJIUThCA Ha 3TUX OpOUTAIIAX?

N3o0pa3zute snekTpoHHylo Gopmyny atoma xjopa. [lomuepkHute BHEH
4acTh, 0003HAYAIOUYI0 HAPYKHBIM SHEPreTHUECKUI YPOBEHb.



11 knacc.
ITpomeKyTOUYHBIN Cpe3 3HAHUU 10 XUMUU.

2 BapHaHT.

. M3o0pa3ure ctpoeHne aTOMOB MATH XUMHUYECKUX 3JIEMEHTOB C TIOPSAIKOBBIMU
Homepamu 2, 4, 9, 10, 12; pacnonoxuB uX Ipyr HOJA APYIOM, €CIM OHHU
IIPUHAUIEKAT K OJHOM TpylIle, WIK B PAL, €CIM OHU HAXOIATCS B OJHOM
EPUOLE.

. HazoBuTe mo nBa XWMHUYECKHMX DJIEMEHTa, KOTOpbhIE OOpa3ylOT MPOCTHIC
BELIECTBA!

a) MeTaJuIbl
0) HEMeTaIUIBI
B) UHEPTHBIE T'a3bl.

. Kakue 3akoHOMepHOCTH HAOMIOMAIOTCS B W3MEHEHHH METaUTMYECKHUX
CBOWCTB B I'pyINax U NepUOJax MePUOIUIECKON CUCTEMBI.

. Ha3oBuTe XMMWYECKHMU SJIEMEHT U YKAKUTE €ro MHOPSAKOBBIA HOMEP B
MepUOINYECKON CUCTEME, €CIIH U3BECTHO, B sijipe ero aroma 30 mpoTOHOB U 35
HEUTPOHOB.

. HpI/IBe)II/ITe ABa IIpUMEpa S- U p- XUMHYCCKHX 3JICMCHTOB. HOSICHI/ITC, Imoucmy
OHH TaK Ha3bIBAKOTCA.

. 3oOpazure snexkrpoHHyro Gopmyiy aroma kpemuwus. [lomuepkaure B Hel
4acTh, 0003HAYAIONIYIO HAPYKHBIN YHEPreTUYECKUN YPOBEH

11 xnacc.



HTOroBeiil cpe3 3HaHUM 110 XMUMUMU.

1 BapuaHT.

ATOMy Kakoro XHWMHYECKOTO JJIEMEHTa COOTBETCTBYET TMPHUBEICHHAS
JIeKTpOoHHas (hopmya:

1522s22p*3s23p©3d!%4s!.

CocTtaBbTe (OPMYIIBI €T0 BHICIIIET0 OKCHIA U BOJOPOIHOTO COSAMHEHUS, €CITH
OHO CYIIECTBYET.

Kakne xumuueckue »dIeMEHTBHI Ha3bIBAIOT S- dyemMeHTamu? ['ne oHmM
pacronokeHsl B Iepuogudyeckod cucreme? KakoBbl ux cBoucTsa’?
[IpuBeauTe npumMepsl.

Omnpenenure TUI XUMUYECKOM CBS3M U PACCMOTPUTE CXEMbI €€ 00pa30BaHUs
B BelllecTBax, umeromux gpopmyinsl: Ca u CakF,.

VYcTaHOBUTE 3aBUCHMOCTh CBOMCTB BEIECTB, HMMEIONUX HOHHYIO
XUMHUYECKYIO CBSI3b U HOHHYIO KpucTaumueckyto pemetky( CaO, NaCl, Alls)

Kakue Buabl XUMHYECKOU CBSI3U M TUIBI KPUCTATUIMYECKON PEMIETKHA MOXKHO
MPEANOI0KUTh Y HapTaNMHA, BEIMIECTBA, JIETKONCTIAPSIIOIIETOCS, HMEIOIIETO
XapaKTEpHBIN 3aliax.

. Uro Takoe TUCTIEPCHBIE CUCTEMBI? PACCKAXKHUTE O 3HAYCHHH JHCIICPCHBIX
CHUCTEM B OBITY.

Kakwne BemectBa HaspiBarOTCA noauMepamu? [IpuBenure mpuMepsl peakiuin
NOJIMMEPHU3ALU Y.



11 knacc.
W TOroBbIl Cpe3 3HAHUU 10 XUMUU.

2 BapHaHT.

. ATOMy Kakoro XMMHYECKOTO 3JICMEHTa COOTBETCTBYET HIIKE NMPUBEIACHHAS
ANIEKTpPOHHAs popMya;
1s225%2p%3523p®3d!%4s%p’

. Kakne xumuyeckne »3i€MEHTHl Has3bpIBalOT p- 3aeMeHTamMu? ['ne oHu
pacnoylararorcs B nepuogudeckoil cucreme? KakoBel HMX cBolicTBa?
[IpuBeauTe npuMepsl.

Ornpenenure TUM XUMUYECKON CBSI3M U PACCMOTPUTE CXEMBI €€ 00pa30BaHUs
B BelecTBax, umeromux Gopmynsl: Fy u OF,.

. YCTaHOBHTE 3aBHCHUMOCTH CBOWCTB BEIICCTB, HMCIONIMX KOBAJICHTHYIO
NOJISIPHYIO ~ XMMHYECKYI0 CBSI3b W MOJICKYJSIPHYIO WM  aTOMHYIO
kpuctamumueckyto pemetky (HCL, H,S, Si10, SiC).

. PazbsicuuTe, 4TO MIpeicTaBIsgeT cOOON AUCTIEPCHAS CHCTEMA:
a) TymaH, 0) JIbIM, B) BO3JIyX.
. [IpuBenuTe mpuMeEpHI: a) IMYJIbCHI, 0) CyCTICH3UM, B) UICTUHHBIX PACTBOPOB.

HepeqncnI/ITe UX BO3MOJKHBIE CITOCOOBI IIPpUMCHCHHA B 6I)ITy, MCAMIIUHE,
IMPOMBIINIJICHHOCTH.

. Kakue BCIICCTBA HA3bIBAIOTCA mractmaccamu? Kakue PCAKIHNH HA3bIBAIOTCA
PCaKIUuAMU HOJ'II/IKOHILCHCEU_II/II/I?
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