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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpelHero ooOiiero o0Opa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepallbHOM  rOCYJIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX ToNOXeHu «Crtparerum pa3BUTHS BocnuTaHud B Pocculickoi
@epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoOAX0/0B K pa3paboTKe MpOrpaMMbl IO XUMHUH, K OINpPEAEICHUIO
oOmiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuenrtyanbHble nonoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyuYeHUs U TpeOOBAHMH K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEepUIAIOIIMM 3TaloOM peaju3aluy  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEJHEro o0Iero oOpa3oBaHusl CPEACTBAMU Yy4EOHOTO
npeaMeTra «XUMHUS», COJIep)KaHWE M TOCTPOCHHE KOTOPOro OMNpenesieHbl B
nporpaMme MO XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HM OOIIECTBA, a TaKXke C y4ETOM
o0mMX 1enell M NPUHLUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit denepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOJb B
COBPEMEHHOW IUBWJIM3AIMM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOHM BKJIaJa B (JOPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIIUICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KAlOIleM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YeNIOBEKa, KOoTopoe (hopMHUpYyeTcs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOYKHBIMH 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaxJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs KaK Hayka
co3uaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlIeHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBHM C OOMIMMHU IEISIMH U TPUHIUIAMU CPETHEro OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKH  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJLKCHMUS
o0pa30BaHMsI B pa3IUYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomiuMA  ripeAMeTa  «XHUMHS»  [BISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOm@as U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHUsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPTraHMYECKOM XMMHHU (C BKIIOYEHHEM 3HAHMM W3 OOIIel XMMHH) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YYECHHU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUK HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMY4ecKol XHWMHHM BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHWYECKHX
COCIMHEHHH, a TakK€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHUH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHnuecKOod XWUMHM I[OJY4YarOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATILHBIC
MIPEICTABIICHUS] O XUMUYECKOM CBS3H, KJIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmere «XuMus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl HU3YYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IIEero o0pa3oBaHus
TEOPETUUECKHI MaTepuan U (AaKTOJIOTMUECKHE CBEACHHMS O BELIECTBAX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00ydarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYE€HHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMH 53TOro 3aKkoHa — OT
o0o011aromiel 10 0OBACHSIOMICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTeKaHus JomnoyiHgercs B Kypcax 10 m 11 kimaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAJIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
JPYTMMHU HayKamH, PacKpblBalOT €€ pPoJib B IMO3HABATEIBHOM U MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TECOPUM U MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HUHGOPMAIUIO U
NPUMEHSIThL €€ JUIsl TIOTOJIHEHWS 3HAHUM, pEIICHUS WHTEIUICKTYAIbHBIX U
AKCTIEPUMEHTAIIbHBIX MCCIEA0BATEILCKUX 3a7a4. B 1enom comepkanue ydeOHOTO
npeaMera «XHUMHS» ~ JAaHHOTO  YPOBHS  H3YyYEHUS  OpPHUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOIIMXCI MHUPOBO33PEHUYECKON OCHOBBI JUISI TOHUMAHUS
bunocodhckux uaeH, Takux Kak: MaTepuaibHOE €IMHCTBO HEOPraHUYECKOTO U
OpraHUYECKOTr0 MHUpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUNA IMYTEM OSKCIEpUMEHTa U
pelIeHUs] TMPOTUBOPEYMIT MEXKIYy HOBBIMH (akKTaMH U  TEOPETUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIIEHUU DKOJIOTHUECKUX Tpodiem, a
TaKke mpoleM cOepekKeHUs YHEPTETUUECKUX PECYPCOB, ChIPbS, CO3IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHus 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALIUU
OOy4JaromMXcss MPUHITHIE MPOrPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUs M TOCTPOEHHUS TIpPeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUNA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pPa3IMUHBIX BHUJOB JEATEJIBHOCTH: pelleHus TmpobJsieM, TOMCKa, aHaiu3a |
00paboTku nHGOpPMAIIK, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OIbITa PAKTUIECKOM
U HUCCIEN0BATEIbCKOW AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpeHero od1iero oopa3oBaHus, P ONPEICICHUN
COJIEpKATENIbHOW XapaKTepUCTUKU LeJied H3YyYeHHUs NpeaMeTa HalpaBIeHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbBHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOAUYECKOU TOYKH 3PEHHUS TAKOW IOAXOJ K OIPEHEIIEHHUIO LEJIEU WU3Yy4YEHHS
peaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LIEJSIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C HCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMS
YMEHUN OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBJICHUMH,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro OOpaIleHus ¢ BEIIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelbHasi XapaKTepUCTUKaA LIeJIel U 3a/1ay U3y4eHUS
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpEernojaBaHUM XUMUUM B OOJbllIed CTENeHH OTAAETCS  MPEeArnoYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJEp)KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00I1€00pa30oBaTENbHOW OpPraHU3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HAHUN, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOTO NOJIyYEHMS 3HAHUN W NPUMEHEHUS UX B PEAIBHOW JKM3HU
JUISL peIIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M C 3TUM NpU U3YYEHUM NpeaMera «XHUMHs» JTOMUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAKUE LIETU U 3a]]a4H, Kak:

ajanrtanus 0O0yJarolMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAOIIErOCS MHpA,
GbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CB3aHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIsl Pa3IMYHBIX BHJIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padoTKu MHPOpMaLUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUs] ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XHMHH B COOTBETCTBUHU C )KM3HCHHBIMHU MTOTPEOHOCTSMH, UCIIOIh30BATh
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA M aHau3a YIeOHOW U
HAYYHO-TTONYJIIPHON HH(POPMAIH XUMHUYIECKOT'O COJICPIKAHNS;

(dhopMHpOBaHNE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0JIF0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUNA XHMHYECKOTO
9KCIIEPUMCHTA,;

BOCIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
PaIMoOHAaIBFHOTO MPUPOIOIIOIB30BAHUS, TOTIOTHEHHSI SHEPTETUICCKUX PECYPCOB H
COXpaHEHHUsS IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3JI0POBBIO, a TakKe NPUOOPETCHHS OIbITa
WCITOJIP30BAHUS TOJYYCHHBIX 3HAHMM IS TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSMH.

B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHs MPEAMET «XUMHUS»
0a30BOTr0 YPOBHS BXOIWT B COCTaB MpeIMETHOW 00sacTh «EcTecTBeHHO-Hay4YHBIC
IPEIMETBIY.

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIUIS U3YUYCHHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero obmero odpaszoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B HeJelto), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPXAHUE OBYUYEHUA

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMHUYECKUI 3ieMeHT. AToMm. Snpo aroma, H30TONbBl. JIEKTPOHHAs
000JI0uKa. DHEPreTUuecKrue ypoBHH, MOAYPOBHU. ATOMHBIE opOutaiu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpesesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOJIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[lepnognueckuil 3akoH U Ileprognyeckas cucremMa XMMHYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3zb NEPUOANYECKOTO 3aKOoHA U [lepnoamyeckon CUCTEMBI
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XWUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CJIOXHBIX BEIIECTB IO TpPyHlaM M IEpUOJaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasl HEMOJSIpHAs W TOJSpHAsl, MOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJCHTHOM XHUMHUYECKOW CBSI3U (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3zb. BalleHTHOCTh. DNEKTPOOTPUIIATENHEHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJEKYJIPHOTO M HEMOJIEKYJSIDHOTO — CTPOEHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[lonaTne o nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIX K PA3IMYHBIM KJIaccaMm.

Xumuueckas — peakuusd. Kinaccupukanmss — XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHs MAacChl BEUIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SJHEPTUHN IIPYU XUMUYECKUX PEAKLIUAX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT Pa3iuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XuMHUYECKOE€ paBHOBecue. @PaKTOpbl, BIMAIOIMIKAE HA COCTOSHUE
xumuueckoro pasHoecus. [Ipunmun Jle Hlarenbe.

Dnektponutuueckas auccounanus. CuiabHbe U ciiadblie 3nekTponutsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCJAsA, HEUTPaIbHAas, EJITOYHA.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.



OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpanus Tabnun «llepuoanueckas cucreMa XxuMuueckux sneMeHtoB [, .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
OMKCAHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX ONBITOB (Pa3JIOKEHUE MEPOKCUAA
BOJIOPO/JIa B MPUCYTCTBUU KaTaIU3aTOPa, ONPEACICHUE CPENBl pACTBOPOB BEILIECTB
C TOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKIUH HOHHOrO oOMeHa),
MIPOBEJICHUE NIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (aKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

Pacuérnblie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUi, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IIOHSATHUS «MACCOBAas
JI0JISL BEILIECTBAY.

Heoprannyeckasi xumust

Hemeramner. Ilonoxxkenne HemetaiuioB B llepuomnueckor  cucreme
xuMuueckux snemeHToB JI. M. MenneneeBa U 0COOEHHOCTH CTPOEHMSI aTOMOB.
@u3N4ecKUe CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAINIOB (HA IpuUMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAUIOB (TajoreHOB, CEPhI, a30Ta,
dochopa, yriepoga U KpEeMHMs) W HMX  COCAMHEHUUA  (OKCHJIOB,
KHCJIOPOJICOIEPKALIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Meramnel. Ilonoxenne meramnoB B Ileproanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MennaeneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢uzndeckue cBoiicTBa MeTtayioB. CIuiaBbl METaJUIOB.
DNEKTPOXUMUUYECKUI P HAMIPSYKEHU METaJIOB.

XHWMUYECKHE CBOMCTBA BAKHEWINMX METAJUIOB (HATPHUH, KaWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX NPEBpaAlICHUN:
U3y4YeHUE KOJUIEKINH «MeTayuibl M CIUIaBbl», 0O0pa3I[0OB HEMETAIUIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/a4, HAOJIOJEHUE W OIMCAaHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PacTBOpaMU
KHUCJIOT U LIEJI0YEe, KAYECTBEHHBIE PEAKIIUU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

PacuéTtel macchl BemiecTBa WiM 00ObEMA ra3oB MO W3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU BELIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OJHO
U3 BEILIECTB UMEET PUMECH.



XuMHA U KM3Hb

Posp xumumn B o0ecne4eHUH SKOJIOTMYECKOM, SHEPreTUYeCKOW M MUIIEBOU
0€30MacHOCTH, PAa3BUTUM MeIUUUHBL. [loHATHE O Hay4YHBIX METOAAX IO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHUUIAX [POMBIIUIEHHOTO
IIOJIYYCHUS BaXKHEHIINX BEILECTB.

UYenoBek B MHpE BEIIECTB M MATEpUAIOB. Ba)XKHEUIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MaTepuasbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MHUHEPAIbHbBIE
yA0OpeHus.

XAMHSL W 3I0pPOBBE YEJIOBEKA: IPAaBWJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOrO HUCIIOJIb30BAHMS MPENapaToB ObITOBOM XUMUU
B [IOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzamuss  MeXNpeIMETHBIX  CBsI3ed INpU  M3yYEHUM oOwmwed u
HEOpraHn4ecKol XuMuM B 11 Kiacce ocyIIecTBISETCS Yepe3 UCIONIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaK W MOHATHH, SBISIOMIUXCS
CUCTEMHBIMU JIJIs1 OTIETBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKaluus, MEepPUOAUYHOCTb, HAOIIOEHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, SBJICHHE.

®duszuka: MaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, (PU3NYECKHE BEIUYMHBI U €IUHUIIBI UX
WU3MEPEHHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- HU
MUKPOAJIEMEHTbBI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAeMbI€, TOILIMBO,
pecypchl.

TexHonorus: XUMHYECKasi MPOMBIIIIEHHOCTh, METAJLUTYpPrusi, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEPHAIIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IMPOMBIIIUIEHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX TMpenapaToB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTEpHUAaJIOB,
AJIEKTPOHHAs MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCS TPOTPAMM CpeIHEro oO0mero o0pa3oBaHus (JIAYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOIM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS MpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUMN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXxcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CLIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTaloTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOr0 Tpa)kIaHCKOro OOIIEeCTBA, MPUHATHIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJEHHUS,  CIOCOOCTBYIOIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOy4Jarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaxkaroT
c(OpPMHUPOBAHHOCTh OTbBITA TO3HABATEILHON MW TPAKTHYECKON NEeATeIBHOCTH
oOyyaroluxcs Mo peaiu3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaKaIaHCKOro BOCIIMTAHUA:

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOPMax M MpaBUJIAX MEXIMYHOCTHBIX
OTHOILIEHHI B KOJUJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPCHHS, JIOTHKY U
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYECTBECHHOMN XHMUM;

yBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIUTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU M TMOCIEAYIOIIEM
aHanu3e MH(QOpMaLUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
U [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
MOCTYIIKOB;

4) GpopMupoOBaHUs KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe30MmacHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30macHOr0 OOpallleHHus C BEHIECTBAMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYIOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TpaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HU JIIOCH;

OCO3HAHUSI TOCJIECICTBUN W HEMPHUATHUS BPEAHBIX MPHUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JpYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yIbTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYyAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanm3arid COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JIOTrNYeCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIHSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pELICHUSI BONPOCOB PAlMOHAIBHOTO MPUPOIOTNIOIb30BAHNS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsSI TPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVUCTBUN U MPEIOTBpALIATh UX;

HaJIMYusl PaA3BUTOrO 3KOJIOTHYECKOTO MBIIUICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeIUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU MpoOJeM COXpaHCHUS
MPUPOITHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO37[aHMM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, pEHIEHUH II100aJbHBIX POoOsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUIIEBON U
HKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCJIOBUI
YCHEUIHOTO TpyAa M HKOJOTMYECKH KOMMOPTHOM KU3HM KaXKJIOro YjeHa
0OIIIECTBA;

€CTEeCTBEHHO-HAyYHOW TIpPaMOTHOCTH: TIIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JieflaTh 00OCHOBAHHBIC 3aKTIOUEHHS Ha
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIUXCA JaHHBIX C UENbI0 IOIy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BATh XUMHUYECKHE 3HAHHS IS
peleHus mpodieM B peabHbIX JKU3HEHHBIX CUTYaAIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IeATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMHA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSIM TpyJla B pa3lU4HbIX cepax mpodheccuoHaTbHON

JESATEIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHMSI yU€OHOro IMpenMera «XuMus» Ha
YPOBHE CpPEeHETO 00LIero 00pa30BaHUs BKIHOYAOT:

3HaUYMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTPaXKaIOIINE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHusi, BEIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTEMA, HAYyYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIIEA0BAaHNE, HAOIIOACHNE, N3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yYHUBEpCalbHble Y4eOHble NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COIIMAITLHOM KOMITETEHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTH oOy4Jaromxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH ¥  PETYJISTUBHBIMH
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMHU
NeHCTBUAMM:

1) 6a30Bble JJOorMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIu3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeACsATh LEIH JESITEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTECPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABIICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM NPUEMBI JJOTMYECKOTO MBIIUJICHHUS —
BBIJICIISITh XaPAKTEPHbIE MPU3HAKHU TMOHSATUW W YCTAHABIMBATH WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIIMUE MOHSITHS I OOBSICHEHHS OTJEIbHBIX (PAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXJCHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISIBISTH 3aKOHOMEPHOCTU U TPOTHUBOPEUUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSIThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHMHYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPHU3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIM.

2) 6a3oBbIe HCCIIeN0BATEIbCKUE eliCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMHYECKHUX
peaKkuuu;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KAadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsT (DOPMUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXJCHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W  IPOBEIACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOSATEIIBHO IPOTHO3UPOBATH €ro pe3yiabTar, (PopMyIupoBaTh
0000IIIEHUS W BBIBOABI OTHOCHUTEIILHO JJOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOJALIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATCIIBHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a7ay, NPUMEHEHHUIO pa3IUYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ uHpopmaunmeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJACpP)KAHWSA, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHETa), aHaTu3upoBaTh WH(POPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHHBATH eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYMBOCTD;



bopMyaMpoBaTh 3aMpPOChl U MPUMEHSATH PA3NTUYHBIE METOJbI MPU MOUCKE U
orbope wuHPOpPMAIUU, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a7a4
OTpEENEHHOTO THUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMAIbHYIO  (OpMY  HIPEACTABICHUS
nHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
XUMUYECKON uWHGOpPMAIUEl: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMyIIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJI30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J€HCTBUSIMMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBbI B XOJC IUaora W/WiH
JUCKYCCUHU,  BBICKa3blBaTb WA, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TI0KEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MIOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMTOJTHEHUT
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW pabOTHI MO HMCCIICTOBAHUIO CBOWCTB
W3y4aeMbIX BEIECTB, peaan3alud y4eOHOTro MpoeKTa U (HOopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBjaieHHe YHHBEPCAJIbHBIMH PETyJISITHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NeSATEeIbHOCTh, Ompenesisis e€ Lenu W 3aJadyd, KOHTPOJMPOBAaTH U TI0O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJrOPUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIEIOBATEIIbCKUX 3ajad, BbIOMpaTh HauboJsiee
3¢ (deKTUBHBIN crmoco0 HX pemeHus ¢ y4€TOM TMOJyYEeHHs] HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHan3a
¥ CAMOOIICHKH.

HPEIMETHBIE PE3YJIBTATBI
11 KIIACC

[IpenMeTHble pe3yibTaThl OCBOCHHMSI Kypca «OOImass M HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABIICHHH: O XUMHYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHbI MHPA, POJIM XUMHU B T[IO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHWU MBINUICHUS W KyJbTYpbl JIMYHOCTH, €&



(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a]1ay
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATralONINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATENBHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KOBaJIGHTHAs, MOHHAS, METAJUTMYECKAas, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKA,
TUNBl  XUMHYECKHX  PEAKLIUH, PACTBOpP, DIJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJIUTUYECKAST JTUCCOLUAIMUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHUYECKON pPEaKIuu, XUMHUYECKOE PABHOBECHE); TCOPUU U 3aKOHBI (TEOPHS
AIEKTPOJUTHYECKON auccoluannu, nepuoanueckuit 3akon JI. M. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEUIECTB, 3aKOH COXPAHCHUS W IMPEBPALICHUS SHEPTUU
P XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN S3BIK XUMUHU,
MHPOBO33PEHUYECKME 3HAHUS, JICKAIIUE B OCHOBE ITIOHUMAHUS MNPUYUHHOCTU HU
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMUYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30M1aCHOM HCIIOJIb30BAHUM BAXXHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUH,
YCTaHaBIIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITHUS IPU
ONMCAHUY HEOPTraHUYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYH) CHUMBOJIUKY JIJIsI
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEAKIUH,
cucremarudeckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUThEBAS COJ/IA, MUPUT U IPYTHEC);

c(hOpMUPOBAHHOCTh YMEHUM ONpPEIEATh BAJIGHTHOCTh U CTETICHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUAX PA3JIMYHOrO COCTABA, BUJ XUMHYECKOU
CBsI3M (KOBaJCHTHAsl, MOHHAS, METAJNIMYECKasi, BOJIOPOIHAS) B COSAMHEHUSX, THII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BeIllecTBa (aTOMHAasi, MOJEKYJISpHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEbl B BOJHBIX PACTBOPAX HEOPTAaHUUYECKHUX
COCIUHECHUM,

c(hOpMHUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJIEKHOCTD
HEOPTaHWYECKUX BEMIECTB MO HMX COCTaBYy K OMNpPEAeIEHHOMY KIaccy/Tpymnime
COEIMHEHUN (MPOCThIE BEMIECTBA — METAJUIbl U HEMETAJIbl, OKCUbl, OCHOBaHUS,
KHUCIJIOTHI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII TIEPUOAMUECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLTYIO, O0BICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUH;



c(hOpMUPOBAHHOCTh YMEHHH XapaKTEepU30BaTh »JJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 1-—4 mepuogoB Ilepuoanueckoit cUCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, MCHONb3ys MHOHATUS «S-, p-, d-
AIEKTPOHHBIE opOuTtanmy, «QHEPTreTUYECKHUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COECAMHEHUMN
1o nepuoaaM u rpynnam Ilepuoanueckoit cuctemMbl XuMudeckux 3yemMeHToB [1. U.
Menneneena;

chOPMHPOBAHHOCT, YMEHHUW  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOICTBAa HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHME T€HETHUYECKOM CBSI3M MEXK]Y HEOPraHUYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKIUU IO
pa3IMUHBIM TIpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnxX BEIIECTB, TEIJIOBOMY
addekTy peakinu, U3MEHEHHUIO CTEIEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIiy, y9acTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUM COCTABJIATh ypPaBHEHUsI PEAKIUN PazIUYHBIX
THUIIOB, TIOJTHBIE U COKpAIIEHHBIC YPAaBHCHHS PEaKIi HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT IO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH pPEaKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAaB pPa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTraHUUCCKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPAacCKpbhIBaTh CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATHUX PEaAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelTHero Bo3aeictaus (mpuniui Jle [larense);

chOpMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XWMUYECKHE TIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIILUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNH 00 OOMMX HAyYHBIX MPUHIIUAINAX WU
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUYECKOTO ITPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHUSI C HCIOJIb30BaHUEM
TIOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPY XUMHYECKUX PEaKIIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOrO 3((deKTa peakiuid Ha OCHOBE 3aKOHOB COXPAaHEHUSI MAacChI
BEILIECTB, IPEBPAIICHUS U COXPAHEHHUS SHEPTHUU;



c(hOpMHUPOBAHHOCTh YMEHUM COOIOIATh MTPaBUJIa MOJIH30BAHUS XUMUYECKON
MOCY/IOl U J1TabOpaTOpHBIM O0OpYJOBaHHMEM, a TaKXe IpaBUJia OOpaIIeHHUs C
BEIIIECTBAMU B COOTBETCTBHHM C HMHCTPYKLUMSAMHU IO BBIMOJHEHUIO JT1aOOPATOPHBIX
XUMHUUYECKHUX OMBITOB;

c(OPMHPOBAHHOCTh yMCHHUH ITUTAHWPOBATH U BBHINIOJHATh XUMHUYECKHMA
AKCTIIEPUMEHT (passIoKeHHEe MEePOKCHAa BOJOPOJa B MPHUCYTCTBHUU KaTajauzaTopa,
ONpPEAECICHUE CpEeIbl PAacCTBOPOB BEHIECTB € IOMOIIBI0 YHHBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3IUIHBIX (PAaKTOPOB HAa CKOPOCTh XUMHUYECKON PEaKIInH,
peakuu WOHHOTO OOMEHA, KaueCTBEHHBIC peaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad MO
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHM C TMPAaBWIAMH TEXHUKU
0e30macHOCTH MIPU OOpAIllEHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YyJAbTaThl XHUMHUYECKOrO JKCIEpUMeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX peakuuii U (POpMyIMpoOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHpoOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, THTepHeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJIIoJaTh  TIpaBUJia  AKOJOTHMYECKHU
1[€JIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM JEATETBHOCTH B IEJAX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOJHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3/ICHCTBUS HA )KUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazatens [IJIK, mosicHATh Ha mnpumepax CHOCOObl YMEHBIICHUS U
MpeA0TBPAIICHUS UX BPETHOTO BO3ACHCTBUS HA OpTraHU3M YEJIOBEKA;

JUIsl 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOXHOCTSIMU 3JI0POBBSI: YMEHUE
MPUMEHSATh 3HAHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUSI BEUIECTB M
XUMUYECKUX SIBJICHU;

JUISL CJETNBbIX W CJA0OBHISIIMX OOYYaloIIMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy obOo3HaueHui JI. Bpaiinsa ms 3anmucn XMMUYECKHX

dbopmy.
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IHOYPOYHOE IIVTAHUPOBAHUME
11 KIIACC

n/n

Tema ypoka

KoauuecTBO 4acoB

[darTa usyyenus

Bcero

Kontpo
JIbHbIE
padoThbI

pakTn4
ecKue
padoThbI

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41837¢c

[lepuonnueckuii 3akoH u Ilepuognueckas
cucTeMa XMMHUYECKuXx annemeHToB [I. .
MenieneeBa, X CBs3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U UX COETMHEHUH 10
rpynnaM u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumMudeckux ayemenToB .. Menaeneena B
Pa3BUTHUU HAYKH

CrpoeHue BemiecTBa. XuMuieckas CBs3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBsI3U. BogoponHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. Bemectpa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS




Krnaccudukanus u HoMeHKIIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakii B
HEOPraHWYECKOM M OpraHUvYeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUS U MIPEBPAIICHUS YPHEPTUU TIPU
XUMHUYECKUX PEaKIUSIX

Ckopoctb peakuuu. OOpaTUMble peaKIiHy.
XUMHUYECKOE paBHOBECHE
[IpakTnueckas padora Ne 1. «BnusiHue

pa3nu4HbIX ()AKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

10

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctruHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBope

11

DnekTpoiauTHdecKas auccoruanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonHoro oomeHa. I'maponus
OpPraHn4Y€CKUX U HCOPTaHNYCCKUX BCIICCTB

12

13

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE
peakuu. [lonsTre 00 anekTponnse
pacIiIaBoB U pacTBOPOB COJIEH
KonTtpoabsnas paboraNe 1 o pazneny
«Teopernueckre OCHOBBI XUMHUW»

14

Meraiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX dnemMeHToB [[. 1.




15

MeneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOmMe Gpu3ndecKue CBOWCTBa
METaJJIOB

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaMpsHKEHUH METalJIOB

16

XUMHYECKHE CBOMCTBA BAXKHEUIITNX
METaJUIOB (HAaTpUH, Kajaui, Kaabluid, MarHui,
ATFOMUHHNA) U UX COCTMHECHUN

17

18

19

XHUMUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTMHEHUN

XHUMUYECKUE CBOMCTBA IMHKA, XKeje3a M X
COETUHEHUN

IIpakTnueckas padora Ne 2. "Pemienue
AKCIICPUMEHTAIIbHBIX 337124 110 TEME
«MeTtae»"

20

HeMeTaJ'IJ'II)I, UX IMOJOKECHUEC B
[Tepuonuueckoit cucteMe XUMUYECKUX
anemenToB 1. . Menpeneesa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

21

22

23

du3nyeckre CBOMCTBA HEMETAIIJIOB.
AJUTOTpOTINS HEMETAJUIOB (Ha TIpUMepe
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA TAIOT€HOB, CEPBI U X
COoeIMHEHNH

XuMHU4YecKue CBOMCTBa a30Ta, pocopa u ux
COeTUHEHUN

24

XHWMHMUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN
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[IpumeHeHne BaXXHEUIIINX HEMETAIJIOB U UX
COCTMHEHUN

O060011eHre ¥ cUcTeEMaTH3alus 3HAHUI 110
TeMe «HemeTamibely. BerauciaeHus 1mo
YpaBHEHUSM XUMUUYECKHUX PEAKIUN 1
TEPMOXHUMHYECKUE PACUETHI

IIpakTnueckas padora Ne 3. «Pemnienue

AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"HemeTamas"»
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Kontposnbnas pabota Ne 2 mo Temam
«Metamey u «HemeTtamin

HeOpFaHI/I‘leCKI/IC H OPraHu4CCKHUEC KHUCIIOThI.
HeOpFaHI/IquKI/Ie N OPraHUYCCKHUEC OCHOBAHUA

AMdoTepHbIC HEOPTaHUYECKUE 1
OpraHuYecKue coeMHeHus. I 'enernueckas
CBSA3b HEOPTraHUYECKUX U OPTraHUYECKUX
BEIIIECTB

Ponp xumun B 00eciedeHNU SKOJIOTHYECKOM,

BHCPFGTHHCCKOﬁ U IHIIEBOM 6630H3.CHOCTI/I,
Pa3BUTHU MCIUTTUHBI
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[IpencraBienust 06 00X HAYYHBIX
MPUHIIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS
BaXXHEHIITNX BEIIECTB
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YenmoBek B MHUPE BEIIECTB U MaTCpUaIOB

XUMHUA U 3J0POBLEC YCIIOBCKA

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Pym3utuc I'.E., Xumus: Heopranuueckas xumus : yueOHuk ais 11 ki o0ieo0pa3oBareabHbIX
mkoin./I.E.Pyn3utuc, ®enpaman @.I'.. — 12 —e uzn.., ucnp. -M., IIpocsemienne, 2019 r.

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

1. Pymsurtuc I'.E. , Xumus : yueOnuk 11 11 knacca o6mieo0pazoBaTeabHbIX
mkon/I". E.Pym3utuc, ®@.I'. ®enpaman. 12 nznanwue, ucnpasi.- M.IIpocsemenue ,2019r.

2. Tapa H.H. IIporpammsl 0011eo0pa3oBaTenbHbIX yUpexaeHun. Xumus. — M.:
IIpocsemenue, 2008. -56¢.

3. Papeuxuii A.M., 'opmikxosa B.I1., Kpyrnukosa JI.H. Jlunaktuyeckuii Marepuan mno
xumun 1151 10-11 kmaccos: nocobue ans yuutens. — M.: [Ipocsemenue, 2012.

4. Papeuxuit A.M., I'opikosa B.I1., Kpyriukosa JI.H. lunaktuueckuilt matepuan no

oOmeit xumuu Ui 11kmnacca: mocobue st yuutens. — M.: [IpocBemenue, 20014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.http://www.mon.gov.ru (MuHucTepcTBO OOpa30BaHUS U HAYKH)
. http://www.fipi.ru (mopran ®UIIN — denepanbHblii HHCTUTYT MEIarOTUHYECKIX U3MEPEHH )
. http://www.ege.edu.ru (unpopmaninonHoit noaaepxxkku EI'D)
. http://www.probaege.edu.ru (mopran Enunslii sx3ameH)
. http://edu.ru/index.php (denepansubrit mopran «Poccuiickoe 06pa3zoBaHuE»)
. http://www.infomarker.ru/top8.html RUSTEST.RU (¢denepanbHblii IEHTp TECTUPOBAHUA)
. http://www.pedsovet.org (Bcepoccuiickuiit Uutepuet-Ilencoser)
. http://www.chemistry.ssu.samara.ru/ (BUpTyaIbHBIA yUEOHUK IO XUMUHU)
. http://www.schoolchemistry.by.ru/ (mkosbHass XUMHST)
10. http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&pageid=149 (karanor
00pa30BaTEeNLHBIX PECYPCOB IO XUMHH)
11. http://www.alhimik.ru/fun/games.html (xumuueckue Urpsl AJTXUMUK)
12. http://home.uic.tula.ru/~zanchem/index.htm (3anumarenbHas XUMusl)
13. https://content.edsoo.ru/lab/ - UHTepakTHBHBIE BUPTYyaIbHbIE Ja0OPATOPHBIE U IPAKTUYECKHE
paboThI
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