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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHUMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMBbI, H
OCHOBHBIX TOJNOKeHHW «CTparernm pasBUTHS BocnuTaHua B Poccuiickon
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyanbHbie ToyioxkeHuss PI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM 3TalloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
NO3HAHMS 3aKOHOB MPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJloBEeKa, a TakKe DKOJOTHYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3MI0POBBI0 M TPHUPOAHONW cpene. Peammsyercss XuMuU4Yeckoe 0Opa3oBaHUE
oOydJarommxcsi Ha YPOBHE CPEIHETr0 OO0IIero oOpa3oBaHUs CPeCTBAaMU YYEOHOTO
npeaMera «XUMHUS», COJIep)KaHHMEe M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nmporpaMme 10 XHMHU C YY4ETOM CHeuu(PuKA HAyKd XUMUW, €€ 3HAUYCHUS B
NO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBAa, a TaKXe C Y4ETOM
o0lMX 1efNed MW MPUHLMIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHUE PALMOHATFHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoOBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YECHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJIOJHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHsS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHH (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4yecKor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU W3YyYECHHU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XHUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPTraHU4YecKas XUMHsS» cPOopMHUpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KIJIACCUYECKOM TEOpUU CTPOCHMSI OPraHHMYECKUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
OpeJCTaBlICHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUH. B Kypce OpraHMueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MIPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN PEaKIIHUH.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTcs M3yYEHHbIH Ha YpPOBHE OCHOBHOro oOIIero oOpa3oBaHus
TEOPETUUECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYEeCKO peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas
XUMHSD» O0YyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKHUX IMO3UIINM,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHCHHM, a TAKXKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kypcax 10 u 11 ximaccoB
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYPOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHH C
JIPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B TMO3HABATEIHLHON W TMPAKTHUCCKOU
JEATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHWIO YBAKCHHS K IPOIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCSA B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0emMax, CBSI3aHHBIX C XUMHEH, KPUTHYCCKA OCMBICINBATh WHGOPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pENIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ien1oM cojepxanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y OOydYarOMIMXCSI MHPOBO33PEHUYECKONW OCHOBBI Ui TMOHUMAaHUS
bunocohckux MAEH, TaKWX KaK: MaTepUaTbHOE €IWHCTBO HEOPTAaHHMYECKOTO
OpPTraHUYECKOTO MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM W
CTpOEHHEM, TI03HABAEMOCTbh TMPHUPOJHBIX SBICHUNA MYTEM DOKCIEPUMEHTa W
pEelIeHUs] TPOTUBOPEYMM MEXKIYy HOBBIMH (aKTaMHM U  TEOPETUYECKUMU
MPEANMOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX MpodieMm, a
Takke Mpo0JIeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OOy4YaromMXCcsl TPUHATHIE MPOrPaMMON IO XHUMHUU TOJXOJbI K OIPEACICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeAMeTa MPEAyCMaTpuBalOT  (HOPMHUPOBAHKE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEIOIUX 0a30BO€ 3HAYEHUE A
pa3MUYHBIX BHJIOB JICSITCIIBHOCTH: peIICHUs MpoOsieM, TIOWCKa, aHalu3a u
00paboTku nHGOpMAITIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OMbITa PAKTUICCKOM
U HCCIIEOBATEIIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH ONPEACIICHUN
COZIEP KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESATEIbHOCTH 4Ye€JOBeKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KyNnbTypbl. C



METOJUYECKOW TOYKH 3PEHUS] TaKOW TMOIXOJ K OINpENeTCHHIO IeNiel H3ydeHUs
TpeaMeTa SIBISICTCS BIIOJTHE OTPaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMU U3Y4YEHHUS IpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHUE M TMOHHUMAHHME CYIIHOCTHU JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOIO XapaKTepa, 03HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHUS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB W XHUMHYECKUX SBJICHUM,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ aTum, conmepxkaTenbHasi XapaKTepUCTUKA IeJIel U 3a/lay U3yYCHUS
MpeaIMeTa B IPOrpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHNM XUMUU B OOJbIIed CTeNeHH OTHAETCA  MpEeArnovYTeHHE
NPAKTHUYECKONH KOMIIOHEHTE COJep)KaHWs OOydeHHUs, OPHUEHTHPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BJIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHCHHUS WX B PCABbHOU >KH3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBf3um C ATUM TpU U3YYCHUH TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TaKKUE 1IETU U 3a]a4H, KaK:

amanTanys 00yJaromuxcsl K YCJIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre y OOyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE U Pa3IdYHBIX BHUJIOB
JESITEIIbHOCTH: PEIIEHUs] Mpo0ieM, TIOMCKa, aHamu3a u o0paboTku uHpopmamnmu,
HEOOXOJUMBIX Ui TPUOOPETEHUS OIbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B T[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C MO3UIUN



HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB W XUMHUYECKUX
IPOIIECCOB Ha OPTaHU3M YeJIOBEKA U MPUPOJHYIO CPENY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIUICKTYalIbHBIX U TBOPYECKHX
CIOCOOHOCTEH 00YJarOMIMXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIH30BATh
COBpPEMEHHBIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOWCKA U aHaIW3a y4eOHOH U
HAYYHO-TIONYJISIPHOM MH(POPMAIIUK XUMHUYECKOTO COACP KaHuUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAaHHE Yy OOy4aroumxcs YOEXKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMOHATBHOTO MPUPOIOTOIB30BaHNs, TIOTIOTHEHUS YHEPTETHIECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCIIOJIb30BAaHUSl TOJIyYEHHBIX 3HAHUM A NPUHATHS TPAMOTHBIX PELICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUsA MpeaMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON obnacTu «EcrecTBeHHO-Hay4YHbIE
pEeIMETHD.

OO11ee uncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero obmiero odpazoBaHusi, cocTaBisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA

11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUI 31eMeHT. AToM. Sapo aroma, H30TOMbBl. OJIEKTPOHHAs
000J104YKa. DHEPreTHUECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpe/esieHusl JEKTPOHOB M0 OpOUTAIIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepnognueckuil 3akoH u Ileprognyeckas cucremMa XMMHYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3zb NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CuCTeMbI
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIECTB IO TPYIINaM H TEpUOJaM.
3Ha4YeHUE NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasl HETOJSIpHAs W TOJSpHAsl, WOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJIEHTHOM XHWMHYECKOW CBSI3U (OOMEHHBI W JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemecTtBa  MOJEKYJIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAINIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[lonaTne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEAMHEHHUN. Homenknatypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTMdeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K PA3IMYHBIM KJIaccaM.

Xumuyeckas  peakiusa.  Krnaccudukamuss  XMMHUYECKHUX — peakiuid B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHs MAcChl BEUIECTB,
3aKOH COXPAaHEHU U MPEBPALLICHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT Pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakiuu. XuUMHUYECKOE€ paBHOBecue. @DaKTOpbl, BIMSIOMNAE HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadbie anekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAsA, HEUTPaAIbHAas, IEJOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLIHH.



OKCINEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpanus Tabnun «llepuoanueckas cucreMa XxuMuueckux sneMeHtoB [l. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOII0JCHUE U
OMMUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE NEPOKCUIA
BOJIOpOJia B MPUCYTCTBUU KaTaau3aTopa, ONpeeICHUE CPEbl PACTBOPOB BEIIECTB
C TOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKIUM HOHHOrO oOMeHa),
MPOBEJICHUE TIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

PacuérHblie 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IIOHSATHUS «MACCOBAas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxenne HemeraiuioB B llepuomnueckor  cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIUIOB (HA IpuUMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJUIOB (TajoreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpEeMHMs) W HMX  COCAMHEHUH  (OKCHUJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEIUHECHUM.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIuiaBbl METaJUIOB.
DNEKTPOXUMUUECKUI PSJT HAMIPSYKEHU METAJIOB.

XHWMUYECKHE CBOMCTBA BAXKHEWIIIMX METAUIOB (HATPHWH, KalHWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KeJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCIIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpaAICHUN:
U3y4YeHUE KOJUIEKINH «MeTayuibl M CIUIaBbl», 0O0pPa3IOB HEMETAJUIOB, PEIICHUE
AKCTIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe M OIHCAaHHE JIEMOHCTPAIlUOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YEe, KAYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJUIOB).

Pacuérnblie 3anaumn.

PacuéTtel macchl BemiecTBa WM 00ObEMA ra3oB MO W3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BELIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJJHO
13 BEUIECTB UMEET IPUMECH.



XumMus M KU3Hb

Ponp xuMum B oOecrieyeHUM 3KOJOTHYECKOM, SHEPTreTHUYECKON U THUILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHHM.

[IpencraBiennss 00 OOHMMX HAYYHBIX MPUHIUIIAX POMBIILICHHOTO
MOJTy4YCHHUS BaXKHEHIIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEIIHHBIE
MaTepuaibl, KOHCTPYKIHOHHBIE MATEpUalbl, KpPAaCKH, CTEKIO, KEpaMHKa,
MaTepUabl JJs JJNEKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAIIbHBIC
ya0OpeHus.

XuMusa W 3J0pOBbE YEIIOBEKA: IpaBWiia HCIOJb30BAHUSA JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO HCIIOIb30BaHUS MpernapaToB OBITOBOM XMMHUU
B IIOBCETHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanmuzanust  MeXIpeAMETHBIX  CBA3€d IpU  HM3YUYCHUH  OOImIeH |
HEOpraHuveckol XuMuu B 11 Kiacce oCyIleCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIIUX ECTECTBEHHO-HAYYHBIX TOHATHUH, TaK MW TIOHATUM, SBIISIOUTAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TMOHSITHS: Hay4yHbIM (DaKT, rUmoTe3a, 3aKoH,
TEOpHUs, aHalu3, CHUHTE3, KJacCHU(pUKAIUsi, IEePUOIUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusukKa: MaTepus, SHEPTHs, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPr€TUYECKUN YPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
W3MEPEHUS, CKOPOCTh.

buomorus: kneTka, opraHu3M, SKOCHUCTeMa, Owocdepa, Makpo- u
MHUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaibl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOTUIURO,
PECYPCHL.

TexHOMOorus: XMMHYECKAsT MPOMBIIUIEHHOCTb, METAJLUIYPIrus, MPOU3BOIACTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEIILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHIIECBAs
MPOMBINJICHHOCTh,  (hapMarieBTUUECKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX TMpenapaTroB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
AJIEKTPOHHASA MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIIN MOAXOI.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXcsi PyKOBOJCTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHUsS» AOCTUTaOTCA B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOr0 Tpa)KIaHCKOrO OOIIEeCTBA, MPUHATHIMU B OOILECTBE
HOpMAaMH Y  TpaBWIaMH  TOBEJEHHUSA, CHOCOOCTBYIOIIUMHU  TIpoOIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaXkaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaroluxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEMH,
YBAXXEHUS K 3aKOHY U MIPABONOPAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTH TMPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUAOB YYCOHOU ACATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKECHHUS HAyKU €CTh PE3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHUBOB B TOJYYEHHU M MOCIEIYIOIIEM
aHanau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHbBIE C XUMUUYECKUMU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME TMOCJIEACTBUUA 3THUX
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPbl 310POBbS:

MOHUMAHUsI IEHHOCTEH 30pOoBOrO0 u 0Oe3omacHoro obpasza IKHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coONIO/IeHUsT TIpaBWi O€30MacHOro OOpalieHusi C BellecTBaMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYIOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMIUX 370POBBIO M KU3HU JIIOJICH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/ay
COI[MAILHOM HAIMPaBICHHOCTH (B paMKax CBOETr0 KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYyAIBHOW TPAaCKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pELICHUSI BOMPOCOB PAlMOHAIBHOTO MPUPOIONIOIb30BAHNS,

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHHUS, YKOJIOTUYECKON KYJIbTYpHI,
OTbITa JESATETbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MHUpE KaK O €IUHCTBE MPUPOIbl U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHMU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEHICHUH II100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, 0OCCTICUCHHH YCIOBHUI
YCHEIIHOTO0 TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKHU3HU KaXIOTrO 4JieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHHMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
NPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JIeNaTh 00OCHOBAHHBIC 3aKIIOUEHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJla B pa3iU4HbIX cepax mpodheccuoHaTbHON

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpEHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMble Ui (OPMUPOBAHMS  MHUPOBO33PEHUS  OOydYarommxcs
MEXKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUINE
[EJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuu@uKky MeTOJ0B TMO3HAHMS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleoBaHUe, HAOTIOIEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUE);

YHUBEpCAIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH ¥  PETYJISTUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABATEJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONPENEINIATh LENU JCITEIBbHOCTH, 3aJaBasi IapamMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHMU NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XApPAKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATH WX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOLIUE MOHSITHS JJIs1 OOBSICHEHUS OTJIETIbHBIX ()aKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBISIBISTH 3aKOHOMEPHOCTU U TPOTHUBOPEUUS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSIThH B MPOLIECCE MO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyla, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(OpPMYyIMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (opMyIHpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3IUYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypchl MHTEpHETa), aHamTM3upOBaTh WH(POPMAIMIO PA3IUYHBIX BHIOB U (PopM
MIPEACTABIICHHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTB;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

pUOOpETaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHU,  BBICKa3blBaThb WA, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEIILHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHIMIOJTHEHUT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW pabOTHI MO HMCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBjaieHHe YHHBEPCAJbHBIMH PETyJISSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHWU Y4YeOHBIX U HCCIEIOBATEIIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas v HeopraHuueckas
XUMUSD» OTPAKAIOT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHpA, POJIM XUMHM B TO3HAHUM SIBIICHUI



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLISHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHATUS (XMMHYCSCKUIM 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BaJIEHTHOCTb, 3JIEKTPOOTPHUILIATEIBHOCT, CTENEHb OKHCIICHUS, XUMUYECKasi CBA3b
(KOoBaJIeHTHAas, MOHHAsI, METAILIMYECKAsl, BOAOPOAHAS ), KPUCTAIIIMYECKAsT pEIIETKA,
TUINBl ~ XMMHUYECKHX  pPEAKUUH, pacTBOp, BJIEKTPOJUTHI, HEINEKTPOJIUTHI,
IEKTPOJIUTUYECKAs JUCCOLMAIUS, OKHUCIMTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XMMHUYECKON peaklMH, XUMHUYECKOE DPABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
AIEKTPOJUTUYECKON Juccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPAHEHUsl MACChl BEILECTB, 3aKOH COXPAHEHMS W MPEBPAIICHUS SHEPTrUu
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMUYECKUE CBEJCHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30MaCHOM HCHOJIb30BAHUM BAKHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMKMCAHUHM HEOPTAHMUECKUX BEIIECTB U UX MPEBPAILCHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJAEITBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YrJIEKUCIbIM ra3, aMMHakK, TaméHas
U3BECTh, HETaIllEHasl U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OINPEAENIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHUSX Pa3IMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, HOHHAs, METaJNINYECKasi, BOJIOPO/IHAS]) B COCIMHEHUSIX, THUII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BeIllecTBa (aTOMHAasi, MOJEKYJISpHasi,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIUHECHUM,

chOpMHPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPraHUYECKUX BELIECTB IO KX COCTaBY K OMNpEneIEHHOMY KIAcCy/TpyIe
COEJIMHEHUM (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIJIOTHI, aM()OTEpHbIE THAPOKCUIBI, COJIH);



c(hOpMHPOBAHHOCTh YMEHUM PacKpbIBaTh CMbBICI MEPUOAMYECKOro 3aKkoHa /1.
N. MenpeneeBa u J1eMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOINIYI0, O0BICHUTEIBHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHUCTEMBI
XxuMudeckux 3jemeHntoB JI. M. MenneneeBa, HCIONB3ys MOHATHS «S-, p-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX JIEMEHTOB U MX COECAUHEHUU
1o nepuoaaM u rpynnam llepuonnueckon cucremMpel XUMUYECKHX 351eMeHTOB 1. .
Menneneena;

chOpMHPOBAHHOCT, YMEHUU  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMHUYECKME CBOMCTBA HEOPraHWYECKHX BEIIECTB  Pa3IMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIY HEOpPraHM4YEeCKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIUL;

Cc(OPMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XUMHUUYECKHE PEAKLIUU I10
pPa3IMYHBIM IMpHU3HAKaM (YUCIy U COCTaBy pEarupyrolidx BELIECTB, TEIIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCICHHS 3JIEMEHTOB, 00OpaTUMOCTH
peakiiy, y4acTHIO KaTajanu3aTropa);

c(OPMHPOBAHHOCTh YMEHUW COCTABJISITh YPAaBHEHHUS PEaKUUW pPa3IUYHbIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YUYUThIBAs
YCJIOBUSL, TPU KOTOPBIX ATU PEAKLIMH UAYT J0 KOHIA;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB PAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABAThH
OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBATh CYIIHOCTb  OKHCJIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOIO OanaHca
ATUX PEAKLUM;

c(OPMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKON
peaxkuy OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XMMUUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIIHEro Bo3aeiicTBus (npuniui Jle [larense);

cOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHUMUYECKHE IPOLECCHI,
JeXallle B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUsS] CEPHOW KHUCIIOThI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUANAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BO/ICTBA,

c(OpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
Py XMMHYECKUX PEaKIUsIX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 yYaCTBYIOUIMX B pEaKlUU



BEILECTB, TEIJIOBOro 3¢ (dexkra peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChI
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
nocyAod M JabopaTopHBIM OOOpYIOBAaHUEM, a TaKXe MpaBuiIa OOpaIeHHUS C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBIOTHEHUIO J1A0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMUYECKHUM
AKCIIEPUMEHT (pa3jIoKEHUE IMEPOKCUIAa BOAOPOJA B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE CpPEAbl PACTBOPOB BEHIECTB C IOMOILIBIO YHUBEPCAIBHOIO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKiluu,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHUSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad IO
temam «Metauib»y u «HeMmeTtaisibl»y) B COOTBETCTBUU C MpaBWIaMU TEXHUKU
0e30MacHOCTH MPU OOPAIEHNUU C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuil U (HOpMyIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TIpaBUJia  DKOJOTHYECKHU
1eecoo0pa3HoOro TMOBEACHUST B OBITY W TPYAOBOM JAEATEIBHOCTH B LEJX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpellbl, OCO3HABAThH
OMaCHOCTh BO3/ICHCTBUS HA )KMBBIE OPTaHU3MbI ONPE/ICTEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
NpEeAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTraHW3M YEJIOBEKA;

JUIsl 00yYarouIuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUISL CHENBIX ¥ CHA0OBHIAAIIMX OOYYAIOIIUXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitnst s 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourpoubnbie IIpakruyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuoanueckas cuCTeMa XMMUYCCKUX 3 https://xumuk.ru
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 4 https://xumuk.ru
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 https://xumuk.ru
Hroro mo pazueny 13 https://xumuk.ru
Paznen 2. Heopranuyeckasi Xumust
2.1 Mertamibl https://xumuk.ru
2.2 Hemerannsl 1 https://xumuk.ru
53 CBs13b HEOPTAaHUYECKUX M OPTAHMUECKUX 5 httos://xumuk.ru
BEILIECTB
Hroro no pazneny 17 https://xumuk.ru
Pa3znen 3. Xumus u Ku3Hb
3.1 XWUMUS U )KU3Hb 4 https://xumuk.ru
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



https://xumuk.ru/
https://xumuk.ru/
https://xumuk.ru/
https://xumuk.ru/
https://xumuk.ru/
https://xumuk.ru/
https://xumuk.ru/
https://xumuk.ru/
https://xumuk.ru/

HOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KoH(puUryparnus atoMmoB. HCTpYKTaX 110
TEXHUKHU O€3011aCHOCTH.

[lepuoanueckuii 3axon u [lepuoanueckas
cucTeMa Xummudeckux anemeHTos 1. U.
Menzeneesa, UX CBS3b C COBPEMEHHOMN
TEOpPHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHMHYECKHUX 3JIEMEHTOB M UX COCOUHEHHH I10
rpyImmaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumuueckux ayementoB /.M. Menieneena B
Pa3BUTHU HAYKU

CTpOGHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé
BUBbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[HaH CBA3b

BajnieHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucienus. Bemectpa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

https://xumuk.ru

https://Xxumuk.ru

https://xumuk.ru

https://xumuk.ru

https://xumuk.ru

IlonsTue o AUCIICPCHBIX CUCTEMAX.

https://xumuk.ru



https://xumuk.ru/
https://xumuk.ru/
https://xumuk.ru/
https://xumuk.ru/
https://xumuk.ru/
https://xumuk.ru/

HcTuHHBIE M KOJUIOUAHBIE PACTBOPBI.
MaccoBas 10114 BelllecTBa B pacTBOpe

Knaccu¢ukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coeMHEHU. [ eneTnueckas
CBSA3b HEOPraHUYECKUX BEUIECTB, PA3IIMYHbBIX
KJIaCCOB

https://xumuk.ru

Knaccugukanus XuMHuecKux peakluuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU IPH
XUMHUYECKHUX PEAKLUIX

https://Xxumuk.ru

10

Ckopoctb peakiuu. OOpaTuMbIe peaKIuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas pabora Ne 1. «Bnusaue

pa3IuYHbIX ()AKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

https://Xxumuk.ru

https://xumuk.ru

11

OnektponuTryueckas auccouuanus. [lonsrue
0 BogiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPraHUYECKUX BEIIECTB

https://xumuk.ru

12

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
peaknuu. [TonsTre 00 anekTponnse
pacIuiaBoB U pacTBOPOB COJIEN

https://xumuk.ru

13

14

KontponbHas paboTa mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

MCTaJ'IJ'IBI, HX IIOJIOXKCHUEC B Hepnonnqecxoﬁ

CHUCTEME XMMHUYECKHX demeHToB 1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOCHUS

https://xumuk.ru

https://xumuk.ru
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aToMoB. OOmMe Gpu3ndecKue CBOWCTBa
METaJJIOB

15

16

17

CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUM PsiJT
HaIpsKEHUN METaJUIOB

XUMUYEeCKHE CBOMCTBA BaKHEHIITHIX
METaJUIOB (HATpUH, KaJui, KaJablluii, MarHuH,
ATFOMUHHNA) U UX COCTUHEHUN

XUMHYECKHE CBOMCTBA XpOMa, MEIH M MX
COETUHEHUN

https://xumuk.ru

https://xumuk.ru

https://xumuk.ru

18

19

20

21

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COeTMHEHUN

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Mertamib»"

Hemeramnpl, nX monoxeHue B
[Tepuoanueckoit cucreMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB
du3nyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTponus HEMETaJIOB (Ha IpuMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

https://Xxumuk.ru

https://xumuk.ru

https://xumuk.ru

https://xumuk.ru

22

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhI U UX
COCIMHEHUN

https://xumuk.ru

23

24

XuMHUUYeCcKre CBOMCTBA a30Ta, pocodpa U ux
COETUHEHUN

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHUN

https://xumuk.ru

https://xumuk.ru

25

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX

https://xumuk.ru
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COE€IUHEHUN

O060011eHre ¥ cucTeMaTH3alus 3HaHUH 110
TeMe «HemeTtamwly. Beruncienus mo

26 N 1 https://xumuk.ru
YPaBHCHHUSIM XUMHUYECKHUX PEAKIIHA 1
TEPMOXUMHUYECKUE PACUETHI
[IpakTrueckas padota Ne 3. «Pemenue

27 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 https://xumuk.ru
"Hemertasmst'"»

98 KonTponbnas pabota no Temam «MeTasuibi» 1 httos://xumuk.ru
u «Hemeramnsn»

29 Heopranmueckue u opraHn4eckue KUCIOTHI. 1 httos://xumuk.ru
Heopranmueckue u opraHn4eckue OCHOBaHUS
AmMdoTepHbIe HeopraHU4ecKHue u

30 opraHuveckue coenuHeHus. ['eneTmueckas 1 httos://xumuk.ru
CBSI3b HEOPTaHMYECKUX U OPraHMYECKUX
BEIIECTB
Ponb xuMum B obecrieueHNH SKOJIOTHYECKOid,

31 SHEPreTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1 https://xumuk.ru
Pa3BUTHUU MEUITHHBI
IIpencraBnenus o0 0OIMMX HAYYHBIX

32 IIPUHLMIIAX POMBILIUIEHHOT'O ITOTY4YECHHUS 1 https://xumuk.ru
BKHEHIIINX BEIIECTB

33 YesnoBek B MUpE BEIIECTB U MAaTEPHAIIOB https://xumuk.ru

34 XuMUS ¥ 310pOBbE YEIOBEKA https://xumuk.ru

OBUIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 11 knacc/ IN'abpuensna O.C., OctpoymoB W.I'., Ciiankos C.A., JIEBkuH
A.H., Akunonepnoe o6miectBo «M3marensctBo «lIpocBemienner

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

I"abpuensu O.C., bepeskun I1.H.,YmakoBa A.A. KoHTposibHBIE U TPOBEPOUYHBIE
pabotel o xumuu 11 kiacc.

IMa6puensa O.C., OctpoymoB N.I',Benenckas A.I'. XuMust B TecTax u 3ajauax

Kyssmenko H.E.,Epémun B.B.,2500 3anauy no xumuu M.,Mup u oOpazoBanue

INa6puensna O.C., JIvicoBa I'.I'..Benenckas A.I'. HactonpHast kHura
yunrens, Xumus 11 kiacc.

Kysemenko H.E.,Epémun B.B., Ilonkos B.A." Havana xumuun" M.
JlabopaTopus 3HaHUIA.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

https://xumuk.ru
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