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MOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpenHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTEBHON MPOTPAMMBI CpPEAHETO 001mero oOpa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeAepallbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom KoHrenmuu mnpemnogaBaHus
ydeOHOro mpenMera «XUMHS» B 00pa30BaTeIbHBIX OpraHu3anuix Poccuiickoi
®denepanvy, peaqu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbl, H
OCHOBHBIX TnonoXkeHu «CrTparerunm pa3BUTHS BocnUTaHus B Poccuiickoit
®enepanuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K OINpPENEICHUIO
o0miei ctparernn oOydeHus, BOCIIUTAHUS U PA3BUTHS OO0YUAIOMINXCS CPEACTBAMHU
yaebHoro mpeamera «Xumusp» Ansall kimaccoB Ha 0a30BOM YPOBHE COCTaBHIIU
KoHUentyanbHble nonoxkenns ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH LIEJIEH,
collepKaHMs, pPe3yJbTaTOB OOy4deHUss W TpeOOBaHUI K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aeMOoe BBIITY CKHUKAMH
00111e00pa30BaTEeIbHON  OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHOYXKUT 3aBEpIIAIOIIMM 3TalOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTU KacaloTCs
MO3HAHUS 3aKOHOB IPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbI
YEJIOBEeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHHUS K CBOEMY
3I0pOBBIO M TpHUponHON cpene. Peamusyercs xumuyeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0IIero o0pa3oBaHUsl CPEACTBAMU Yy4EOHOTO
npeaMera «XUMHSD», COJIEp)KaHHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMUU € Y4ETOM CHEUU(PUKKA HAyKd XUMUHU, €€ 3HAYEHUS B
NO3HAHWU TMPUPOJLI U B MaTEPUAIBHOW MKU3HHM OOIIECTBA, a TAKXKE C Y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpefHero oo1ero oopasosanus B Poccuiickoit deaeparumn.

XHUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT OCOOYIO pojb B
COBPEMEHHOW LUBWJIM3ALMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYPBHI.
OnHa BHOCHUT CBOM BKJaJa B (POPMUPOBAHUE PALMOHATBHOTO HAYUYHOTO MBIILJICHUS,
B CO3JIaHUE LIEJIOCTHOrO MPEJCTABICHUSI 00 OKpY)KarolleM MHUpE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYETCs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXHBIMH O0JIACTSIMHU PUMEHEHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMM, XMMHs CTajia
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIBTYpbl, HEOOXOUMBIM YCIOBUEM YCIEIIHOTO
TpyJa M KHU3HU KaXJI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHUS KaK Hayka
CO3MJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBjI€HAa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOA,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTH M OXPaHBbI 310POBBS.

B coorBercTBUM ¢ OOIIMMHU LEASIMH M OPUHLUIIAMHU CPEIHEro O0OIIero
oOpa3oBaHus cojepkanue npeamera «Xumus» (11 kmaccel, 6a30BBI YPOBECHb
U3YYEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO IMOATOTOBKY
oOydaromuxcs, HEOOXOOUMYI0 MM JUJII  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJKCHHUS
o0pa30BaHMsl B pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomuMA  nipeAMeTa  «XHUMHs»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmIass W HEOpPraHWYECKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHUW [0 HEOPraHMYECKOW XMMMHU (C BKIIOYECHUEM 3HAHWM U3 OOIIEeH XUMHH) U
OpraHu4eckol xuMuu. POpMHUpPOBAHME AAHHOW CHCTEMBI 3HAHHWW NPU U3Yy4YCHUU
npeaMera 00eCcnedYrBaeT BO3MOXKHOCTH PACCMOTPEHHs] BCErO0 MHOT00Opas3us
BEILECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa coaepxkaHusi kypca «OOmas u HeOpraHudeckas XUMHsD)
copMupoBaHa B MPOrpaMMe I0 XMMHUHM Ha OCHOBE CHUCTEMHOIO IMOAXO0Ja K
U3YUYEHUIO Y4yeOHOro Marepuana M OO0yCIOBJI€HAa HCTOPHUYECKH OOOCHOBAaHHBIM
Pa3BATHEM 3HAHUM HA ONPENEIIEHHBIX TEOPETUYECKUX YPOBHsX. Tak, B Kypce
OpTraHWYECKOM XUMHH BEHIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOMN
TEOPUH CTPOCHHUS OpPraHUYECKUMX COCOUHEHUH, a TakkKe Ha YypOBHE
CTEPEOXUMHUYECKUX M DJEKTPOHHBIX IMPEACTABICHUM O CTPOCHHUHU BELIECTB.
CBeneHust 00 H3y4yaeMbIX B Kypce€ BeIlIeCTBax JalOTCi B PAa3BUTUA — OT
YIJIEBOJOPOIOB 0 CJIOKHBIX OMOJIOTMYECKM aKTHUBHBIX COeIMHEHUW. B Kkypce
OpPraHMYECKOM XMMHUM TIOJIY4yarT pa3BUTHE COOPMHUPOBAHHBIE Ha YpPOBHE
OCHOBHOT0 00I11eT0 00pa30BaHMs MepBOHAYAIbHbIE NMPEACTABICHUS O XUMUYECKOM
CBSI3U, KJIaCCU(PUKAIIMOHHBIX MMPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB
OT UX CTPOEHUS, 0 XUMUYECKON PEeaKUu.

[lon HOBBIM yriaoMm 3peHUsi B IMpeaMmere «XHUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTcsi M3Y4YEHHbII Ha YpPOBHE OCHOBHOTO 00Iero o0pa3oBaHus
TEOPETUYECKU MaTepuan M (AaKTOJIOTMUECKHE CBEICHHMS O BEIeCTBaX U
XUMHUUYECKo peakiuu. Tak, B yacTHOCTHU, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYaroUUMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3ULHUH,



riy0oke TMOHSATh HUCTOPUYECKOE H3MEHEeHHE (YHKIMI 3TOro 3akoHa — OT
o0o6m1aromIe 10 00BACHSIONICH U MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O Ba)XKHEHMIIMX BEIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHMs JOMOJHAETCS B Kypce 11 kiacca snemeHTaMu
CoJlep KaHMs, UMEIOIMMHU KYJIbTYPOJOTUYECKUM M MPUKIATHON XapakTep. OTH
3HaHUSI CHOCOOCTBYIOT NMOHMMAHUIO B3aUMOCBSI3M XMMUM C JAPYTMMHU HayKaMw,
PacKpbIBAIOT €€ POJib B TO3HABATEIBHOW U MPAKTUYECKOU IESITEIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TCOPHH
U MPAKTUYECKUX MPUIIOKEHUNA XUMHUH, TOMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHCS
B OOIIECTBEHHO U JUYHOCTHO 3HAYMMBIX MpPOOJIeMax, CBA3AaHHBIX C XUMHEH,
KPUTUYECKA OCMBICIMBATh HMHPOPMALMIO U TMPUMEHATH €€ JUIsl TOIMOJHEHHUS
3HAHUH, pEUICHUS UHTEJUIEKTYaJbHbIX U SKCIIEPUMEHTAJIBHBIX UCCIIEI0BATEIILCKUX
3amad. B menoMm conepxanue ydeOHOro mpeamera «XUMHUsS» JaHHOTO YpPOBHS
W3YUYCHHUS OPHUEHTUPOBAHO Ha dbopmupoBaHue y oOyyJaronmxcs
MHUPOBO33PEHYECKON OCHOBBI JJIsI MOHUMaHUSI (PUIOCO(CKUX HIEH, TaKUX Kak:
MaTepualbHOE  E€AMHCTBO  HEOPraHWYeCKOro W OpPraHMYecKoro  MHpa,
00yCIIOBJIEHHOCTh CBOWMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, IMO3HABAEMOCTH
MPUPOJIHBIX SIBJICHUN MyTEM SKCIEPUMEHTA M PEIICHUS MPOTUBOPEUUN MEXKIY
HOBBIMH (DaKTaMU M TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B
pelIeHUN  DKOJIOTMUECKUX  MpobiieM, a Takke TmpoljeM  cOepexeHus
AHEPIeTUYECKUX PECYPCOB, CHIPbSI, CO3AaHUSI HOBBIX TEXHOJOTHI U MaTEpPUAJIOB.

B nmane pemeHus 3aga4  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4Yaromuxcsi MPUHATHIE MNPOrpaMMON MO XMMHUHU MOJXOJAbl K OIPEIEICHUIO
COJlep)KaHUsI M TOCTPOEHHUS TpeIMeTa MpeaycMaTpuBalOT (HOpPMUPOBAHHE
YHUBEPCAIbHBIX YyUYEOHBIX JCHCTBUN, UMEIOIMUX ©0a30BO€ 3HAYCHUE IS
pPa3IMYHBIX BUJOB JICSITEIBHOCTH: pEIICHUS] MpoOJieM, T[OUCKA, aHaliu3a W
00paboTKH MH(POPMALIH, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OIbITa IPAKTUYECKOM
U HCCIEN0BATENbCKON AESATEIbHOCTH, 3aHUMAIOIIECH Ba)XKHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mnpemnojgaBaHus XMMHUM KaKk Ha YpPOBHE OCHOBHOTO OOIIIETO
o0pa3zoBaHus, TaK U Ha YPOBHE cpeiHero od1ero o0pa3oBaHusi, P ONPEICICHUN
COJICPKATEJIbHOW XapaKTePUCTUKU LIeJIed H3YyYEeHUsS MpeAMeTa HalpaBICHHUEM
NEPBOCTENICHHOW 3HAYUMOCTH TPAJAUIMOHHO Mpu3HAETCs (HOPMHPOBAHUE OCHOB
XUMHUYECKON HAayKH Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN
JIEATEIIbHOCTH 4YeJIOBeKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOJIMYECKOM TOUKM 3PEHUS] TAKOW MOAXOJ K OMPEACICHUIO LIEJEH H3y4YeHUs
npeaMeTa SBIISICTCS BIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PCHHsS TJIaBHBIMHU LEISIMHU W3YyYCHHUS MpEaMeTa
«Xumust» Ha 6a30BoM ypoBHe (11 KJ1.) SABISIOTCS:

e (dopMHpOBaHWE CHCTEMbl XHMHYECKHX 3HaHWH KaKk BaKHEHIIeH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C MUCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX I MPUOOpETCHHS
YMEHUM OpUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHYECKHUX SIBICHHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM JKU3HH;

e pa3BUTHE YMEHHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSICHEHMEM XHWMHYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM  MPaBUI
0e301acHOro oOpaleHust ¢ BEUIECTBaMH.

Hapsiny ¢ atum, coaeprkaTesbHas XapaKTepUCTHKA IieJied U 3a7a4 U3y4eHUs
npeaMeTa B mporpaMMe 1o XMMUHU YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero oolmiero oopasoanus. CeroaHs B
OpErnoJAaBaHUM XUMUU B OOJbIIeld CTeNmeHH OTAAETCA  MPeAroYTeHUE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHus OOyueHUus, OpPHUEHTUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BJIaJCIOIIEro He
HAaObOpOM 3HaHUH, a (YHKIMOHATHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHSIMH aKTUBHOTO TMOJIyYEHHUs 3HAHUN U MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL PEIICHUS TPAKTHUECKHX 3a7ad.

B cBa3u ¢ 3TUM mpu W3ydeHMM MpeaAMeTa «XUMHS» JOMHHUPYIOIIEe
3HaYEHHUE NMPUOOPETAIOT TaKUE LENH U 33JJa4H, KaK:

amanTanusl 00yJarommxcsl K yCIOBUSIM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHWEe  WHTEIUICKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MHPUHSATUIO IPaMOTHBIX
pelIeHui B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dopMupoBaHre y OOy4arOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I Pa3jINuHBIX BHIOB
JeSATEeILHOCTH: PEIIeHHs MPoOJeM, MOUCKa, aHaimu3a U o0paboTKu HH(OpMAaIUH,
HEOOXOJUMBIX I TNPUOOPETEHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BXHOE MECTO B T[IO3HAHWM XHMHH, a TaKXKe s OLEHKH C TMO3UIUI
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M UYEeJIOBEKA M MPUPOIHYIO CPELY;



pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM 00yYaroImUXCcs: CIOCOOHOCTH CaMOCTOSITEILHO IIPHOOPETaTh HOBBIC
3HAHUS 110 XMMHUU B COOTBETCTBUH C KM3HEHHBIMH MTOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU JIJISl TIOMCKA M aHaJIu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COICP KAHMS;

dhopMUPOBAHUE U PA3BUTHE Y O0YYAIOIIUXCS aCCOIIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWW W TPOBEICHUU XHMHYECKOTO
AKCIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYECKOM
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJU B PEIICHUH TJI00AIBHBIX MPOOJIeM
PALMOHATIBHOTO TPUPOJAOTIOIB30BAHMUS, TTOTIOJHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTOo
OTHOIIICHHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHUS OIbITa
WCIMOJIb30BaHUs TMOJYYEHHBIX 3HAHUW Uil TPUHATUS TPAaMOTHBIX PEIICHUNA B
CUTYaIIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeOHOM mutaHe cpemHero ooOmero o0pa3oBaHHUSA TPEAMET «XHUMHS
0a30BOro0 YpOBHS BXOJHUT B COCTaB MpeIMETHON 00macTu «ECTeCTBEHHO-HAYYHbIE
PEAMETHI».

OO6r1iee yuca0 9acoB, OTBEAEHHBIX IS U3YUYCHHS XMMHUU, Ha 0a30BOM YPOBHE
cpeaHero odmero obpasoBaHus, coctaBimsieT B 11 kmacce — 34 wvaca (1 yac B
HEJICITIO).



COJEPKXAHUE OBYUYEHUA
11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XumMuyeckuil 3neMeHT. AToMm. SAapo artoma, H30TONBL. JJIEKTPOHHAS
000J1049Ka. DHEPreTHUECKUE YPOBHH, MOAYPOBHH. ATOMHBIE OpOHUTamH, S-, pP-, d-
aneMeHThl. OCOOCHHOCTH paclpe/iesieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[lepronnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX BJIEMEHTOB
. . MenneneeBa. CBsi3b nepuoandeckoro 3akoHa u Ilepmoamdeckoil cCucTemsl
xuMuaueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHMYECKHX DJJEMEHTOB U
0o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEHIECTB IO TPYyNIaM M MEPHOJAM.
3HaYeHUe NMEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHYECKass CBA3b. BHIbBl XMMUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJsIpHAas W MOJSpHAsl, MOHHAs, MeTajinyeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJICGHTHOM XWMHYECKOW CBS3M (OOMEHHBIA U JIOHOPHO-
aKuenTopHblil). Bogoponnas cBs3b. BasleHTHOCTB. DNEKTpOOTPULIATEIBHOCTb.
Crenenb okucieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemecrBa MONEKyISpHOrO M HEMOJIEKYJSIPHOTO  CTPOCHHsA.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[IoHsaTue o aucnepcHbIXx cucreMax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBIL.
MaccoBas 10J1 BELECTBa B pacTBOPE.

Knaccuduxanus HEOpPraHUYECKUX COEIMHEHNN. Howmenxknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIACCAM.

Xumudeckas — peaknusa.  Kiaccudukammss  XMMHUYECKHX — peakiuii B
HEOPraHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUsI MacChl BEILIECTB,
3aKOH COXPAHECHUS U MPEBPAILICHUS SHEPTUU TPU XUMUUYECKUX PEAKLIMSX.

CKOpOCTh peaklnu, €€ 3aBUCUMOCTbh OT pa3iuvHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUYEeCKOoe paBHOBecHe. DakTopbl, BIMAIOIIME HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunun Jle [larense.

DnekTponauTryeckas aucconuanus. CyibHBIE U caa0bie 2J1eKTpoduThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTPaIbHas, IEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3yYE€HHUS BEIIECTB M WX MpPEBpaIICHUMN:
neMoHcTpanus Tabnun «[lepuonnueckas cucremMa xumuueckux snemeHtoB /. U.
MenpeneeBay, U3yuyeHUE MOJENEH KPUCTALIUYECKUX PEIIETOK, HAOIIOJCHUE U
OMMUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3ioKeHUE NEPOKCUIA
BOJOPO/JIa B MPUCYTCTBUHU KaTalIM3aTOPa, ONMPEAEIIEHUE CPEIbl PAaCTBOPOB BELIECTB
C TOMONIbIO YHHUBEPCAIBHOIO HWHIUKATOPA, pEaKIUH HOHHOrO oOMeHa),
MPOBEICHUE TPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PakTOpOB HA CKOPOCTh
XAMHUYECKON PEAKIUM.

Pacuérnblie 3anaumn.

Pacu€tel 1O ypaBHEHUSM XUMHUYECKUX pEAKIUA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM IOHSATHUS «MACCOBas
JIOJIS1 BELIECTBAY.

Heoprann4yeckasi xumus

Hemeramner. Ilonoxxenne HemeraimioB B llepuomnueckorr  cucreme
xumudeckux asnemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (TaJior€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpEeMHHs])) W HMX  COEAMHEHUU  (OKCHJOB,
KHUCIIOPOJICOIEPIKAIIUX KUCTIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpuMeHEeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUI.

Meramnel. [lonoxenne meramnoB B [leproanueckoil cucTeMe XMMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTaiuioB. O0mue ¢gusndeckue cBoiicTBa MeTtayioB. CIuiaBel METaJIOB.
DNEKTPOXUMHUYECKUIN Pl HAMIPSKEHHUI METAJIOB.

XHUMUYECKHE CBOMCTBA BaKHEWINMX METAUIOB (HATPHH, KaJMi, KaJIbITUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nomyyeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HX MpEeBpallCHUN:
U3Y4YEHUE KOJUIEKINMH «MeTajuibl M CIUIaBbl», 00pa3IOB HEMETAIUIOB, pElICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe W OINHCAaHHWE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YE, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérnblie 3anaumn.

Pacuétpl mMacchl BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJWYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BEUIECTB UMEET IPUMECH.



XuMus M KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJIOTHYECKOU, SHEPreTUYECKOM M IMHUIIEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBI. [loHATHE O HAyYHBIX METOJaX IO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJYy4YEHUS BaXKHEHIIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEIIHHBIE
MaTepuaabl, KOHCTPYKUIHOHHBIE MATEpHUalbl, KpPAaCKHh, CTEKIO, KEpaMHKa,
MaTepUasbl s 3JNEKTPOHUKH, HAHOMATECPUAIIbI, OPTAHUYECKUE U MHUHEPAJIbHbBIC
ya0OpeHus.

XuMHUs W 3J0pOBbE HYEJIOBEKA: IMPAaBHJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0E30MaCHOTO MCIIOIb30BaHUS MPENapaToB OBITOBOM XUMHUHU
B IIOBCETHCBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanmmzanmst  MeXINpeAMETHBIX  CBS3ed TMNpU  HU3YyYCHUM  oOmed u
HEOpraHu4ecKkol XuMuu B 11 Kiacce OCyIIEeCTBISAETCSA Yepe3 UCIOIb30BAHUE Kak
OOIIMX ECTECTBEHHO-HAYYHBIX TOHATHUH, TaK ¥ TOHATUH, SBIISIOIIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiaccUu(puKaius, IMepUOIUIHOCTb, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuKa: MaTepus, SJHEPTHs, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHME BEIIECTBA, (PU3MUYECKUE BEIWYUHBI U €AMHUIIBI UX
W3MEPEHUS, CKOPOCTb.

buomorus: kneTka, opraHu3M, SKocHUcTeMa, Owocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3MeE.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIUBO,
peECypCHI.

TexHonorus:: XMMUYeCKask MPOMBIIUIEHHOCTb, METAJUTypTus, MPOU3BOACTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEJIILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHIIECBAS
MPOMBIIICHHOCTh,  (hapMarieBTUUeCKass  MPOMBIILIEHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX TMpenapaTroB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHASA MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHN A ITPOI'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHS
OOyJaroIMMHUCSL TPOTPAMM  CPEIHEro OO0Iero o0pa3oBaHus (JUYHOCTHBIM,
METamnmpeaMETHBIM H TpeaMeTHbiM). HaydHo-mMeTomudeckold OCHOBOM  AJis
pa3paboTKU IJIaHUPYEMBIX PE3YJbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
o0pa30BaHMsl SIBJIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOJAOM B CTPYKType
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS TpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIJIEICHBI CIEAYIOIINE COCTABISIOLIHE:

OCO3HaHUE OOYYaIOUIMMHCS POCCUMCKOM TpakJIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHUIO;

IEJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTA HA OCHOBE
KJIIOYEBBIX LIEHHOCTEN M HCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PyKOBOJCTBOBAaTbCS B CBOEH
JESTEIbHOCTH I[€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYLIIUMH IEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTa «XHUMHs» JOCTHTalTcsi B
eIMHCTBE Y4YeOHOM ¥ BOCHHUTATEIHHOW JEATEIHHOCTH B COOTBETCTBHH C
TYMaHHUCTUYECKUMH, COIIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)IaHCKOIO OOIIEeCTBA, MPUHSATHIMU B OOILECTBE
HOpMaMu U TpaBWIaMM  TIOBEJEHUS, CHOCOOCTBYIOLIMMHU  IpolLieccam
CaMOIIO3HAHUS, CAMOPA3BUTUS M HPABCTBEHHOTO CTAHOBJIEHMSI JIMYHOCTH
oOy4Jarommxcs.

JIMYHOCTHBIE pe3yibTaThl OCBOCHHS TMpeAMeTa «XHUMHS» OTPaXKaroT
C(OPMUPOBAHHOCTh OIbITA [O3HABATEILHOM W TMPAKTUYECKON JEeATEIbHOCTH
oOyuaromuxcs Mo peajiv3aluy NPUHATHIX B OOLIECTBE LIEHHOCTEN, B TOM YUCIE B
YaCTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOIIMMHCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
yBa)KEHUS K 3aKOHY U MPABONOPSAIKY;

OPEJCTaBICHUS O COLMAIbHBIX HOPMax M MpaBUaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPU CO3AAHUU
y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATEJBHBIX 3a7ay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W MPHUHUMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apryMEeHTBI IPYTUX [IPU aHAIU3E PA3IUYHBIX BUJIOB YUEOHOU AESTEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHUSA

LIEHHOCTHOTO OTHOLICHUS K MCTOPUYECKOMY M HAy4YHOMY HAacJIEIUIO
OTE€UYCCTBEHHOMN XHMUM;

yBaXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh PEe3yJbTaT
JUINTEIbHBIX ~ HAONIOJEHUHM, KpPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U NPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B TMOJYYEHUH M MOCIEAYIOIIEM
aHanm3e HHQOPMAINH O TMEPEAOBbIX TOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUsI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIE C XUMUYECKUMU SIBICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPHUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IMOBEJIEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 310pOBOro U 0O€30MacHOro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmtoieHuss TpaBui O€30MacHOro oOpalieHus C BElIeCTBaMU B OBITY,
IIOBCEHEBHOM )KM3HU U B TPYAOBOU IEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPABWJI HHIWBHUAYaJIbHOTO M  KOJUIEKTHBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYAlUsIX, YTPOXKAIOIIMX 30POBbIO U KU3HU JIFOCH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NEeATEIbHOCTH, OOILECTBEHHO IMOJE€3HOM, TBOPYECKOW W  JpYruxX BHAAX
NEesATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTUE B PEIICHUH TNPAKTUYECKUX 3a]ay
COLIMaJbHON HaNpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY HU3YUEHHUIO MPOPEecCuil pa3IudyHoOro poja, B TOM
YHCJI€ HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYY, JIIOJSIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYyATbHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peann3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3KOJIOTrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH IIeJIECOOOPA3HOTO OTHOMICHUS K TMPUPOJIC, KAaK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOTHON U COLMAIIBHOW CPEBI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUM ISt
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAOTIOIBE30BAHNS;

AKTUBHOTO HENPUATHS JICUCTBUWA, NPUHOCAUIUX Bped OKpYKarollen
NPUPOIAHON cpejie, YMEHHsSI MPOTHO3MPOBATH HEOIArONPHUSITHBIE 3KOJIOTHYECKHE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIIATD UX;

HaJUYusl Pa3BUTOrO 3KOJIOTMYECKOr0 MBIIUICHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEeATEeIbHOCTH HKOJIOTHUYECKOMN HAIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTUHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMAaHUSl CIeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JI0CTHOTO
MpEACTaBICHUS] 00 OKpY>KalollleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu MpoOJeM COXpaHECHHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHU JJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJd B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJbTYphI, PEHICHUH I100aIbHBIX TpoOsieM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIrETUUYECKOU, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHU MEIUIIMHBI, OOECIICUCHUU YCIOBHM
YCIIEIIHOTO TpyJa M HKOJOTMYECKH KOMMOPTHOM KHU3HM KAXKIOrOo YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NOJTy4aeMble 3HaHUS JUIs aHAJIM3a M OOBSICHEHHUS SIBJICHUH OKPYXKaroIllero Mupa u
IPOMCXOIAMINX B HEM U3MEHEHUH, YMEHHUS JiellaTh 000CHOBAHHBIC 3aKJIFOYCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOLIMXCS JaHHBIX C IEJIbI0 TOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHHS s
peleHus mpoOieM B peabHBIX KU3HEHHBIX CUTYAIUX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKON IeATEIIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMWA 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B pa3iIMUHbIX cepax NpodhecCuoHaIbHON

NEATEIIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3yiabTaThl OCBOCHHS y4eOHOro npeaMera « XuMus» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble I (OPMHUPOBAHHS  MHUPOBO33pEHUS  OOyUarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHSITHUS, OTpaKaroUue
HEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHu(PUKYy METOJOB TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYyYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleqoBaHue, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHbIe Y4YeOHbIE NEUCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHEIE,

pETYJISATUBHEIC), 00€eCIeUnBaOIIE dbopMHpoBaHUE (YHKIIMOHAIBHOM
I'PaMOTHOCTH M COITUAIbHOM KOMIICTCHIIUN O0YyYarOIIHXCS;
CIIOCOOHOCTH 0OyJaroImXx sl KCITOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHBEPCAJIbHbIE y4eOHbIE
JEUCTBUS B IIO3HABATEIIBHOW Y COLIMAIIBHOW MPAKTHUKE.

MeranpenMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHbIMH  TO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PETrYJISTUBHBIMU
JEUCTBUSIMH.

OBiaaenue YHHBEpPCAIbHBIMH Y4eOHbIMU NO3HABATEJIbHBIMHU
NEeHCTBUSIMM:

1) 6a30Bble JJOruvyeckKue aeMcTBUsI:

CaMOCTOSITENIbHO  (OpPMYyJIHpPOBaTh M aKTyalM3UpOBaTh  Ipoliemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LENH ACATEIbHOCTH, 3a1aBas MapaMeTpbl U KPUTEPUU HX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU € IIOCTABJICHHBIMU LIEIISIMU;

UCIIOJIB30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUSA —
BBIJICIATh XapaKTEPHbIE NMPU3HAKW TOHATHM W YCTAaHABIMBATh MX B3aUMOCBS3b,



HCIIOJI30BaTh COOTBETCTBYIOIIME MMOHATHS JI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHWE PpACCYXJICHHS (MHIYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJTTUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOCIIBHBIC TIPEICTABICHUS — XUMHYECKUN
3HaK (CHMMBOJ) DJJIEMEHTa, XHUMH4YecKass ¢opMmylia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4YeOHBIX TMO3HABATENIbHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSTh Ha3BAaHHBIC MOJEIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MPHU3HAKOB U3y4aE€MbIX BEIIECTB U XMMUUYECKUX PEAKIIHI.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO IO3HAHUS BEIIECTB U XUMHYECKHUX
peaKkuuu;

dbopMyIMpPOBATH LEIHU U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(hOPMYJIMPOBAaHHBIE BOMPOCH B KAadyeCTBE HHCTPyMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TMPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIecca, CaMOCTOATEIBHO IPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS W BBIBOABI OTHOCHUTEIILHO JJOCTOBEPHOCTH PE3YITaTOB MCCIICIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIAHHOM padoTe;

NpuoOpeTaTh OMBIT YUYEHUUECKON HCCIENOBATENIbCKON W MPOEKTHOU
JEATEIIbBHOCTH, TMPOSBIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJOB pEIICHUS NPaKTHYECKUX 3a7ay, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB IMO3HAHUS.

3) pabora ¢ unopmanueii:

OPUEHTUPOBATHCSA B PA3IMYHBIX HUCTOYHUKAX uUHOpManuu (HaAy4dHO-
MONyJISIpHAs JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPABOYHBIE ITOCOOUS,
pecypcel MHTepHeTa), aHaIu3upoBaTh MH(POPMAIIMIO PA3IUYHBIX BUIOB U (GopM
NpeCTaBIICHUS], KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh n
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3alpPOChl U MPUMEHSTH PA3NIUUYHbIE METOJbI MPHU MOUCKE U
orbope wuHbOpPMAIMU, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1ay
OTPEENEHHOTO THUIIA;

mpUOOpeTaTh OIBIT KCHOJIB30BAHKUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (GOpMy  MpPEACTaBICHUS
uHpopMaruu (cxemsl, rpaduKu, JUArpaMMbl, TAOJIUIIBI, PUCYHKU U JIPYTHUE);

UCIIONB30BaTh HAYYHBIM fA3BIK B KadecTBe CpEACTBa MNpu padoTe ¢
XUMUYECKON uWHGOpMAIMel: TPUMEHATh MEXKIpeAMEeTHbIe ((Du3udeckue u
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBjajieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCUHM,  BBICKa3bIBaTh  HjaeH, (GOPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITTOJHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYNATh C TMpE3CHTAIMell pe3yJbTaTOB IMO3HABATEIBHOU JESITEIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUHT
XUMHYECKOTO KCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, pealn3alid y4eOHOro MpoekTa u (HopMyJIupoBaTh BHIBOJbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS MO3UIUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMU.

OBj1aieHHe YHUBEPCAJIbLHBIMH PeryJISITHBHBIMH e CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYMIECTBISTH CBOIO IO3HABATEIBHYIO
NeSATEIbHOCTh, Ompenesisis e€ Lead M 3aJadyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJIfOPUTM JCUCTBUIM TpHU
BBIMIOJTHEHNH YYE€OHBIX U MCCIEOBATEIbCKUX 3ajad, BbIOMpaTh Hauboee
3¢ (deKTUBHBIN crnoco0 HMX pemieHus ¢ Y4YETOM TOJyYEeHHs HOBBIX 3HAHUU O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISTH CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHau3a
Y CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI
11 KVIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUS Kypca «OOImas M HeopraHuyeckas
XUMUS OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBIICHUI



npupoAsl, B (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
GyHKIMOHATIBLHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOTI'O OTHOUIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYECKUIM 3JI€MEHT, aToM, u3ortom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OO0BEM,
BaJICHTHOCTb, 3JEKTPOOTPHUILIATEIBHOCTD, CTENEHb OKHCIICHUS, XUMHUYECKasi CBA3b
(KOoBaJIeHTHAas, MOHHASI, METAILIMYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl pEIIETKA,
TUIBI ~ XMMHUYECKHX  pPEAaKUUH, pacTBOp, AJIEKTPOJUTHI,  HEIIEKTPOIUTHI,
IEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHUCIMTENb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKON peaklMH, XUMHUYECKOE pPAaBHOBECHE); TEOPUM M 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON Jucconmanuu, nepuoandeckuii 3akon [[. M. Menneneena,
3aKOH COXPaHEHHUS MAacChl BEILECTB, 3aKOH COXPAaHEHUs M MPEBPAILCHUS YHEPTUU
Py XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUSA, JIeKAIIME B OCHOBE MOHMMAaHUS MPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHHH U 0€30M1aCHOM HCIOJIb30BAaHUH BAXKHEHUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEpHbIE MPU3HAKUA TOHITHH,
YCTaHaBJIMBAaTh UX B3aMMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHSITHUS NpPU
ONMHMCAHUH HEOPTAHMYECKHUX BEILECTB U UX MPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YPAaBHEHHM XHMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUSI OTIAEIBHBIX
HEOPTaHWYECKUX BEHIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHUakK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUI OINPEAEIIATh BAJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKas, BOJAOPOHAS) B COCAUHEHUSIX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJISIpHas,
VMOHHAs!, METAJUIMYECKas), XapakTep cpebl B BOJAHBIX pacTBOpPaxX HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD yMEHUI yCTaHaBJIMBAThH MPUHAIICKHOCTD
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpeneiaEHHOMY KJaccy/TrpyIine
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHCJIOThI, aM()OTEPHbIE THAPOKCUIBI, COJIH);



c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOIUYECKOro 3aKoHa Jl.
N. MenpneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIBHYIO
U IPOTHOCTHYECKYI0 (PYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB |—4 mnepuonos Ilepnoanueckoil cuUCTEMBI
XxuMudeckux sjementoB JI. M. MenneneeBa, HCIoONb3ys MOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTHYECKUE YPOBHUY, OOBSCHSTD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX JIEMEHTOB U MX COEAUHEHUI
1o repuoaaM u rpynnam llepuonnueckon cucremMpl XUMHUYECKHUX 351eMeHTOB 1. U.
Menneneena;

chOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKME CBOMCTBA HEOPraHWYECKHX BEIIECTB  Pa3IWYHBIX  KIIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOIIMUX XUMUYECKUX PEAKLIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMYHBIM TPU3HAKAM (YUCIY W COCTABY pPEArupyroIIUX BEHIECTB, TEILIOBOMY
abdexTy peakiuu, U3MEHEHUIO CTEMEHEH OKHUCIICHMS 3JIEeMEHTOB, 0OpaTUMOCTH
pEaKklUH, yYaCTHIO KaTaau3aTropa);

c()OPMHPOBAHHOCTh YMEHHI COCTaBJISATh YPAaBHEHUS DPEaKUUW pPa3IUYHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO OOMEHA, YUYUThIBas
YCJOBUS, IIPU KOTOPBIX ATU PEAKLMH UAYT J0 KOHIA;

c()OPMHPOBAHHOCTh yYMEHUH MPOBOJIUTH PEAKIMH, MOATBEPKIAIOIINE
KAUECTBEHHbI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTb ~YMEHHMHM pPACKpPbIBaTh CYIIHOCTb  OKHCJIMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIIMA MOCPEACTBOM COCTABJIEHHS 3JIEKTPOHHOro OanaHca
ATUX PEaKINi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peakuuu OT pa3INYHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XMMUUECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHelTHero Bo3aeictus (mpuniui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUM XapaKTEepU30BaTh XUMUYECKHE TPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJy4YEHHs] CEPHOM KHUCIIOThI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPENCTABICHUNA 00 OOUIMX HAYYHBIX MNPUHIUIIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEIIECTBA B PAcTBOPE», OObEMHBIX OTHOUIEHUH Ta30B
IPU XUMHYECKUX PEAKIUSIX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOIIMX B peakUuu



BELIECTB, TEIJIOBOrO 3((eKTa peakuuyu Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(pOpMUPOBAHHOCTh YMEHUN COOJIIOIATH MPaBUiIa MOJIb30BAHNUSA XUMHUYECKOM
MOCy/IoOl U JTa0OpaTOPHBIM O0OpPYAOBaHUMEM, a TaKXE€ IpaBWiia OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMHU TIO BBINOJHEHHUIO JIaOOPATOPHBIX
XMUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUM IJIAHUPOBaTh M BBIIOJHATH XUMUYECKUI
IKCIIEPUMEHT (Pa3/IOKEeHHE MEPOKCHIa BOAOPOAAa B MPUCYTCTBHM KaTalu3aTopa,
ONpE/ENICHUEe CpEeAbl PpPAacTBOPOB BEIIECTB C TIOMOIIbIO YHUBEPCAIHHOTO
UHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEeakllvu,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha Cyibdar-, kapOoHAT- U
XJIOPU-AaHUOHBI, HA KaTUOH aMMOHMSI, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3aj]ad Io
temam «Metamie»y U «HemeTtannsl») B COOTBETCTBHM C TMpaBWJIAMU TEXHUKU
0e30MacHOCTH MPU OOPAILEHNUU C BEUIECTBAMHU M JJA0OPATOPHBIM 000pPYAOBaHUEM,
OPEJICTaBIsATh pPE3yJIbTaTbl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX PEAKIUI W (OpMYJIMpOBaTh BBIBOJLI Ha OCHOBE
3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHPOpPMAIIMIO, TONYyYaeMyl0 M3 Ppa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHHUKaIuu, MTHTEepHET U Ipyrux);

C(OPMUPOBAHHOCTh ~ YMEHHUH  COONIOAaTh  TpaBUiIa  DKOJOTUYECKHU
LEJIeCO00pa3HOro TMOBENEHUA B OBITY W TPYIOBOM JE€ATEIBHOCTH B LEIAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPYKAIOLIEH MPUPOTHOW Cpenbl, OCO3HABATh
OTaCHOCTh BO3/ICHUCTBUS HA JKUBBIC OPTraHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIUMAs
cmbicn mokazarens [1/IK, moscHATe Ha mnpumMepax crnocoObl YMEHBIIEHUS U
IPEeIOTBPALICHHS UX BPEIHOTO BO3/AECHCTBUS HA OPTaHNU3M UYEJIOBEKa,

JUIE O0YYaroOUIMXCs ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMH 370POBbSI: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUIS  CIIETIBIX M CJIA0OBUIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins ns 3anmucn XMMUYECKHX

dbopmyi.



11 KJIACC
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Pa3nen 2. Heoprannueckas xumusi
bu6nuoreka [IOK
https://m.edsoo.ru
2.1 M 6 1
CTAILIb! Bbubnuorexa POIII
https://resh.edu.ru
bu6nuoreka [IOK
https://m.edsoo.ru
2.2 H 9 1 1
CMETAILITH! Bbubnuorexa POII

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

CBs13b HCOPTaHNYCCKUX U OPTaHUYCCKUX

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

2. 2
3 BEIIECTB Bubmnorexa POIII
https://resh.edu.ru
Hroro o pazneny 17
Pa3zgen 3. XuMus 1 :KU3Hb
bubnuoreka [JOK
https://m.edsoo.ru
3.1 XuMu 1 KA3Hb 4 EuGaorexa POLII
https://resh.edu.ru
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

ITOYPOYHOE IIVTAHUPOBAHUE
11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoTsbI

IIpakTH4eckne
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTesibHbIE

pecypcebl

XUMUYECKUH 2JIEMEHT. ATOM. DJIEKTpOHHAs
KOH(HUTypanus aTOMOB

[Tepuoanueckuii 3akoH u [lepronnueckas
cHucTeMa XMMUYeCKuX 351emMeHToB [1. M.
MenpeneeBa, BX CBSI3b C COBPEMEHHOM
TEOPHEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMHYECKHX 3JIEMEHTOB M UX COCAUHEHUH 10
rpyIniaM v nepuojiaMm. 3HaueHHe
MEPUOUYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHX 21eMeHTOB J[.J. MeHaeneeBa B
Pa3BUTUU HAYKHU

CTpOCHI/Ie BelecTBa. XUMHYECKast CBA3b, eé

BUbI, MCXaHU3MbI O6pa30BaHI/IH
KOBAJICHTHOM CBS3H. BOI[OpO,I[HaSI CBA3b

BanenTHOCTh. DIEKTPOOTPULIATENBHOCTb.
Crenens okucinenus. BemecTta
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTpOECHUS

[ToHsiTHE O TMCTIEPCHBIX CUCTEMAX.
HcTrHHBIE U KOJUIOUAHBIE PACTBOPHI.




MaccoBasi 101151 BEIIECTBa B pacTBOpPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COeMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JINYHbBIX
KJIaCCOB

10

Knaccudukanmst XaMuuecKux peakiuii B
HEOPraHWYECKOW M OPraHUuYeCKON XUMUU.
3aKOH COXpaHEHMsI MAacChl BEILIECTB; 3aKOH
COXpaHEHU U IIPEBPAIlEHUs DHEPTUU IIPU
XUMHUYCCKUX PCAKIUAX

Cxopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE paBHOBECHE

ITpakTuueckas padora Ne 1. « Bimustaue
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DnekTponuTrdeckas auccounarnus. [lonstue
0 BoJIopoiHOM Tokasarene (PH) pactBopa.
Peakiiun nonHoro oomena. I'naponus
OPraHMYEeCKUX U HEOPTraHUUYECKUX BEIIECTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIILHBIC
peaxiun. [TonsiTie 06 srexTponmse
pacIIaBOB ¥ pacCTBOPOB COJICH

13

14

KonTponbhas pabota mo paszueny
«Teopernyeckre OCHOBbI XUMUW»

Meraiel, ux nosioxenue B llepuoanueckon
CHCTEME XUMHYECKHUX deMeHToB J]. W.
MenneneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue hu3nyecKue CBOKWCTBA




MCTAJIJIOB

15

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN DSl
HaIpsHKEHUH METAILIIOB

16

XHUMHYEeCKHE CBOMCTBA BaKHEHIITNX
MeTaJuIoB (HATPHUH, Kajaui, KaabIluii, MarHui,
QTIOMUHHN ) U UX COCTMHEHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCTUHEHUN

18

19

20

XuMHYeCcKHe CBOMCTBA IIMHKA, JKeae3a U UX
COeTUHEHUN

[TpaxTrueckas padota Ne 2. "Pemienne
SKCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«Metamne»"

HemeTaminl, UX IMOJIOKEHHE B
[Tepuoauueckoit cucreMe XUMUYECKUX
sneMeHToB . 1. Menneneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

21

du3nuecKre CBONCTBA HEMETAIIIOB.
AnoTponusi HeMETalIoB (Ha IpUMEpe
KHCII0poJia, cephl, hocdopa u yrieposa)

22

23

24

XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX
COeTMHEHNN

XuMHuuecKue cBOMCTBa a30Ta, pochopa 1 ux
COCIMHEHUN

XHUMHUYECKUE CBOMCTBA yTIIEpOJ1a, KPEMHUS U
UX COeIUHEHUU

25

IIprumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COeTMHEHNN




26

O0o0011IcHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTamnaery. BerauciaeHus mo
YpaBHEHUSIM XUMUYECKHUX PEAKIIUN U
TEPMOXUMHYECKHE PACUETHI

27

[Ipaxtuueckas padora Ne 3. «Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeEMe
"Hemeramsr"»

28

29

30

KonTtponsHast pabora o Temam «MeTasuibny
u «Hemeramnsry/Bceepoccuiickast
IIpoBepoyHas paborta

HeopraHI/mecm/Ie U OPTaHNYCCKHUEC KUCIIOTHI.
HeopraHI/me(:KI/Ie U OPTraHNYCCKHEC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

31

Ponp xumuu B 00ecrieueHUN SKOIOTHYCCKOM,
SHEPreTHYCCKOM M MUIEBON OE30MaCHOCTH,
Pa3BUTHHU MEIUITUHBI

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
IIPUHIINAIIAX POMBIIIEHHOTO MOIY4YEHHUS
BaXXHEUININX BEIIECTB

33
34

Yenosek B MHUPE BEIIECTB U MATCPHUAJTIOB

XuUMus U 340pPOBbLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKIInoHepHOE

obmectBo «M3narensctBo «lIpocBemienne»

METOIUYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. Xumus. [Inanupyemsie pedynbratel. Cuctema 3aganuii. 10-11 kmaccsr:
nocoOue A1 yuuTenei oomeoopasosat. yupexaenuit / A. A. Kasepuna, P. T
Npanoga, JI. 0. lo6potun; nox. pexn. I'. C. KoBaneroii, O. b. JloruroBoit. — M.
[Tpoceemenne. — 2023. — 128 c.

2. Xumus. Tematuueckuit kouTposb. 10-11 kmacest / A. A. Kasepuna, I'. H.
MonuanoBa, M. I'. Caactuna. — M.: HauimonansHoe o06pa3oBanue, 2022. — 160 c.
(®I'OC. TeMaTrnuecKUi KOHTPOJIB).

3. Ho6potus /1. FO. KonTponupyroiast GyHKIUs IIKOJIHHOTO XUMHUYECKOTO
sKcriepuMenTa // Xumus B mikoje. — 2017. — Ne 3.

4. Eppirun . I1., lHumkun E. A. MeTtoauka pemeHus 3a1ad no XuMuu: y4ueo.
nocoOue A CTYACHTOB IeJl. UH-TOB 10 OMoJ. ¥ XuM. cniell. — M.: [IpocBenienue,
1989. - 176 c.

5. 3notHukoB J. I'. Xumudeckuit IKCIIEpUMEHT KaK CeUPUISCKUA METO/
ob6yuenus // IlepBoe centsaops. — 2017. — Ne 24,

6. MomuanoBa I'. H., Cuactuna M. I'. KonnuecTBeHHbIE OTHOIICHUS B XUMUU //



Xumus 11 KOIbHUKOB. — 2020. — Ne 4,

7. Obmas meToanka o0ydenus xumuu B mikosie / P. I'. iBanoga, H. A.
["oponunoga, /1. FO. lo6potun u ap.; nox pex. P. I'. IBanosoii. — M.: Jlpoda,
2018. — 319 c. (Poccuiickas akageMusi oOpazoBaHus — yunteno). A.A. Kapepuna,
P.I'. UBanoga. I'n. HopmaTtuBHas 6a3za XuMu4ueckoro oOpa3oBaHus B CpeaHEN
TITKOJIE.

8.Xumusi. Pelienue 3aannii TOBBIIIEHHOTO U BBICOKOTO YPOBHS CJIOKHOCTH.
Kax monyunts makcumanbsublii 6amt Ha EI'D: yueb. mocobue / A. A. KaBepuHna,
I'. H. MonuanoBa, H. B. Ceupuaenkona, C. B. CraxanoBa. — M.: IHTEJIEKT-

Lenrp,

2024. - 216 c.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

Ypox (POIII) https://resh.edu.ru

Ypoxk (Hcnopraui) https://nsportal.ru

(SIKmacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru

[Mpesenranus (Mudoypok) https://infourok.ru

bubmmoteka L{OK https://m.edsoo.ru

[Tpesenranus (3nanuo) https://znanio.ru



Pemy EI'D: https://ege.sdamgia.ru/
VYpox : https://urok.1sept.ru

Ypok, npesenranuu:https://multiurok.ru
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