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HOACHUTEJBHASA 3AITUCKA

[Iporpamma 1O XUMUM Ha YpPOBHE CpEAHEro o0lero o0pa3oBaHUs
paspaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHON MPOTPAMMBI CPETHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crannapre COO, c¢ yuérom Kounenmuu mnpenonaBanus
yueOHOoro mpeamera «XuMus» B 00Opa3oBaTeNbHBIX Opranu3anusx Poccuiickoii
denepanyy, peanu3yIOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPaMMbl, U
OCHOBHBIX TOJOKeHUM «CTparerun pa3BUTHSL BOCIHUTaHHS B Poccuiickoit
denepanun Ha nepuoa 10 2025 roma» (Pacnopsbkenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY NOAXOJ0B K pa3pabOTKe MpOorpaMMbl MO XUMHH, K OINPEIAEICHUIO
oO1elt ctpareruu oOy4eHHsl, BOCIIUTAHUS U Pa3BUTHSA 00y4alOUIUXCsl CPEICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyaibHbie mosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COZIepXKaHUsI, PE3yJIbTAaTOB OOy4YeHUs M TPEOOBAaHWN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
00111e00pa3oBaTeIbHON  OpraHu3allii, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOCcTH. OHO CIY)KUT 3aBEpIIAIOIIAM JTallOM pealu3aiud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOrOo OO0pa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPObI, GOPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
4yeJli0BeKa, a TaKKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0POBBI0 W TPUPOTHOW cpene. Peammsyercss xuMmueckoe oOpa30BaHUE
0o0ydJaronumxcsi Ha YpOBHE CPEIHEro O0Iero oopa3oBaHUs CpPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJEPKAHHE M TOCTPOCHHE KOTOPOrO OIPENEICHbl B
nporpaMme MO0 XMMHHM C YYETOM CHEHM(PUKH HAYKHM XUMHHM, €€ 3HAYeHUS B
MO3HAHUU TPUPOJBI U B MaT€pUAIbHOU KM3HU OOIIECTBA, a TakXKe C y4ETOM
o0mux T1eneld W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUC
CUCTEMBI cpefHero obmero oopa3oanus B Poccutickont @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WUrpaeT ocoOylko poJib B
COBPEMEHHOW LMBWIM3AIMU, B CO3/IaHUU HOBOW 0a3bl MaTEepHAIbHON KYJbTYPHI.
Ona BHOCHUT CBOU BKJIaJ B (DOPMHPOBAHUE PAIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/]JaHHUE€ IEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAOUIET0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O0JACTIMU IPUMEHEHUSI.



TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMHM HAayKaMH, XMMUs CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro ujaeHa odOmiectBa. CoBpeMeHHass XHMHS KaK Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBjcHa Ha pELICHHE
r100anpHBIX MPOOJEM YCTOMYMBOIO pa3BUTHsI YEIOBEYECTBA — CBIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTU U OXPAHBI 3J0POBbSL.

B cooTtBercTBHM C OOmMMHM LENSIMA U TNPUHIMIIAMH CPEIHETr0 OOIIEero
obOpazoBaHus coqepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHD
U3YyYEHHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO IMOATOTOBKY
oOydarmuxcsi, HEOOXOAMMYK UM 1 BBIPA0OTKM  MHPOBO33PEHUYECKHUX
OPMEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B JKU3Hb COLMYMa, IPOJOJDKEHUS
o0pa3oBaHUs B pa3IUYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMU  npeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOmass ¥ HeopraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJepXaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHHWW MO0 HEOPTAaHWYECKOW XUMUU (C BKIIOUCHHWEM 3HAHUW W3 OOIIeH XUMUW) U
opranndeckon xumuu. PopmMupoBaHME NAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera o0OecrneyrBaeT BO3MOYKHOCTh PAacCMOTPEHHUS BCErO0  MHOIroooOpasus
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB ¥ TEOPUI XUMHH.

Crtpyktypa coaepxaHust KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUsS» cQOpMHpOBaHA B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI'O IMOJXOJa K H3Y4YEHHIO Yy4eOHOro wmartepuana U oOyCIIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpPEIEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHHM BEILECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUM CTPOEHUS OPraHUYECKUX
COCAMHEHNN, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX U DJIEKTPOHHBIX
OpeICTaBICHUA O CTpoeHMH BemecTB. CBeaeHHMs 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAKOTCS B Pa3BUTHU — OT YIJIEBOJOPOAOB JIO CIOXKHBIX OMOJIOIMYECKU
aKTHBHBIX COEOUHEHHMH. B Kypce OpraHny4ecKkoM XUMHM IIOJY4YarOT DPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO O0IEro 00pa30BaHUS MEPBOHAYAIBHBIC
NPECTaBICHUS O XUMHUYECKOM CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUSI, 0 XUMHUUECKONU PEAKIIUH.

ITon HOBBIM yriOM 3peHuss B IHpeaMmeTe «XuMmus» 0a30BOr0 YPOBHS
paccMaTpuBaeTCsl W3YyYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKHI MaTepuan u (DAaKTOJIOTHUYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHuyeckas
XUMHSD» OOyYaroIMMCs TPEAOCTABISIETCSI BO3MOYKHOCTh OCO3HATh 3HAYEHHE
NEPUOANUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JOIMUECKUX MO3ULIMM,



riy0ke TOHATh MCTOPHUYECKOEe H3MEHEHHEe (YHKUMH 3TOro 3aKkoHa — OT
00o01aromIeit 10 0ObACHAIOMIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX TMPOTEeKaHusi JomnoiHsercss B Kypcax 10 m 11 xkimaccos
JJIEMEHTAMHU COJCpXKaHHs, WMEIOIUMHU KYyJIbTYPOJOTUYECKUN M TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHUIO B3aWMOCBS3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENIbHOM W MPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHMSI K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKHUX MPUTIOKEHUH XMMHUH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobyieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(MOPMALUIO U
OpPUMEHATh €€ JUId TONOJIHEHUS 3HAHUM, pEeIIEHUS WHTEUICKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX MCCIEA0BATENIbCKUX 3a/1a4. B 1ienom coaepkanue yueOHOro
npenMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OpPUEHTHPOBAHO  Ha
dbopmupoBaHrUe y OOYYAOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISI TTOHMMAaHUS
¢unocockux uied, TaKMX Kak: MaTepuanbHOE €IMHCTBO HEOPraHHMYECKOro M
OpraHUYEeCKOro0 Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh TMPUPOJHBIX SBJICHUH MYTEM DOKCHEPUMEHTA U
pelieHusT MPOTUBOPEUMH MEXAY HOBBIMU (akTaMHM UM  TEOPETHUYECKHUMHU
IPEANOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
TaKke MpoOJeM cOepexeHus: YHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepUasoB.

B muane pemenus 3anady  BOCHMTAaHUS, pPAa3BUTHUA U COLMATIM3ALUU
0o0Oy4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOJbl K OMNPEICICHHUIO
CONlep)KaHUs M TOCTPOCHHUS TpeaMeTa MpeaycMaTpuBaiOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUN, HUMEOIIUX 0a30BOe 3HAYEHUE MJiA
pa3IMYHBIX BHUJOB JACSATENBHOCTU: PpEIICHUS TNpoOsieM, TOHUCKa, aHaau3a W
00paboTku nH(popMaLny, HEOOXOJUMBIX IJIs IPUOOPETEHUS ONBbITA MIPAKTUYECKON
U HCCJIEeIOBATEeNIbCKON NEATENbHOCTH, 3aHMMAIOLIEH BaXHOE€ MECTO B TO3HAHHUU
XUMUH.

B mpaktuke mnpenojnaBaHUs XUMUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHEro 0011ero o0pa3oBaHusl, MPU ONPEACIICHUN
COJIepKaTeIbHON XapaKTEpPUCTUKU IeJed HU3yYeHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO MNpU3HAETCs (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIACTM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH Y€JIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOIMYECKOW TOYKH 3PEHUs TAKOM MOJAXOJ K OINpPEACNICHUIO LeNied H3y4YeHUs
npeaMeTa SIBISIeTCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHs TJIaBHBIMHU LEISIMU H3y4€HHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUWA KakK BaKHEUIIEH
COCTaBJISIIOLLIEH €CTECTBEHHO-HAyYHOM KapTHHBI MHpA, B OCHOBE KOTOPOH
JeKaT KIKYEBbIE MOHATUS, (PYHIAMEHTAJIBHBIE 3aKOHbI U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHHUE CYIIHOCTH TOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIICHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKHX peakUuid, HEOOXOOUMBIX JUIsi HPHOOpEeTEeHUs
YMEHHM OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SIBJICHHIA,
UMEIOLINX MECTO B MPHUPOJIE, B MPAKTUUECKOM U MOBCEAHEBHON KU3HHU;

e DPa3BUTUE YMEHUH U CIIOCOOOB EATEIbHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHMEM XHMHUYECKOTO OKCIEPUMEHTA, COOJIIOJICHUEM  IPABUI
0e30macHOr0 OOpAIIeHUSs C BEIIECTBAMH.

Hapsiny ¢ atum, conepskarenbHasi XapakTepUCTHKA eI U 3a1a4 U3ydeHHs
npeaMeTa B mporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMU B CHUCTEME CpeIHEro oouiero oopazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIIEH CTENEHW OTHAETCS  MPEANOYTEHHE
NPAKTHUECKOM KOMIIOHEHTE CcoJepKaHus OOydeHHUs, OPHEHTUPOBAHHOM Ha
MOJIFTOTOBKY BBIMYCKHHKa 00II€00pa30BaTEIbHON OpraHU3alliy, BIAICIOIIETO HE
HAaO0OpOM 3HaHUM, a (YHKUIMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOaMU H
YMEHMSIMU aKTUBHOT'O IOJIYYEHHs 3HAHUU U NMPUMEHEHUS UX B pEalbHON JKU3HU
JUIS PELICHUs] IPAKTUUECKUX 3aau.

B cBsa3u ¢ 3TUM Tnpu M3ydeHHHM TpeaMeTa «XUMHUS» JIOMUHHUpYIOLIee
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3a]a4H, KaK:

ajanranus oO0yJaromMXcsl K yCJIOBUSM JTMHAMUYHO Pa3BUBAIOIIETOCS MHUDA,
(OpMUPOBAaHWE  HWHTEIJIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAMOTHBIX
pelleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMH U UX
NPUMEHEHUEM;

(¢opMupoBaHue 'y OOyyaroUMXcs KIKOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HMEIOUIMX YHUBEPCAJIBHOE 3HAYECHUE [UIsl Pa3IM4HbIX BUJOB
JeSITEIbHOCTH: pelieHus: nmpo0jeM, MoKucKa, aHaln3a U 00paboTku MHpOpMaIuH,
HEOOXOJUMBIX I NPUOOPETEHHsI OMbITa JAEATENbHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B T[O3HAHUM XHMHM, a TakXKe U1 OLEHKH C TO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIIMSHUSA BEIIECTB U XUMHUYECKHX
IPOLIECCOB HAa OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPELY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOUUXCA: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpEeMEHHBbIE MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJISl TIOMCKA U aHaiu3a yuyeOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITMH XUMUIECKOTO COIePIKAHNUS;

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOOydarommxcs YOSKIEHHOCTH B  TyMaHHUCTHYECKOU
HAIpPaBICHHOCTH XUMUH, €€ BaXXKHOM POJM B PEUICHUM TJI00ANbHBIX MpoOsieM
paIMOHAIBHOTO MPUPOJAONOIB30BaHNUs, IOTIOTHEHNUS SHEPTeTUIECKIX PECYPCOB U
COXpaHEHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHUs OIbITa
WCTIOJIB30BAaHUSI TIOJNYYCHHBIX 3HAHWUU Ui TPHHATUS TPAMOTHBIX DEUICHHH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUUECKUMU SIBIICHHSIMH.

B yueOnom mnane cpegHero oOmiero oOpa3oBaHUS MPEaMET «XUMUS»
0a30BOr0 ypOBHS BXOIHT B COCTaB MpeAMETHOH oOnactu «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OO1ee Yrcno 4acoB, OTBEIEHHBIX AJIA U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hefieno).



COJAEPKXAHUE OBYUYEHUA
10 KITIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer oprannueckoi XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHaTOB. Te€opus CTPOEHHUS] OpPraHUYECKUX
coequneHuit A. M. bytiepoBa, e€ ocHOBHBIE TTOJI0)KeHUI. CTpyKTYpHBIE (HOPMYIIBI
OpraHMYeCcKHUX BelecTB. [ omonorusi, wu3zoMepus. XuMHUYECKas CBS3b B
OPraHUYECKUX COEAUHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBA3H.

[IpencraBnenne o kinaccupUKAIMM OPTaHUYECKUX BemecTB. HomeHkmaTypa
OpraHUYECKHUX COEIUHEHMM (cucTeMarhyeckas) M TpUBHAJIbHbIE Ha3BaHUSA
BAKHEHMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHUS BELIECTB WU MX MPEBPAILCHUI:
O3HAKOMJIEHHE ¢ oO0pas3llaMi OpPTaHMYECKUX BEIIECTB W MarepuajaMyd Ha WX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOECHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB M0 MPEBPALIEHUIO OPTraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psla. MeTaH W 3TaH —
MPOCTEUINE TPEICTABUTENN AIKAHOB: (DU3MYECKUE W XUMUYECKHE CBONCTBA
(peakiuu 3aMelleHus] W TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. DTUIICH U TIPOMUIEH —
MPOCTEUINE TPEICTABUTENIN AJIKEHOB: (U3MYECKHE W XUMUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAlMM, OKHUCJICHHUS U
MOJIMMEPU3AIIIH ), TOTYYEHUE U TPUMEHEHHE.

Ankaguensl: OyrtamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psill. ALIETUIICH
— MPOCTEHIINIA TPEeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKUe W
XUMHUUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMSI, FAJOTCHUPOBAHUS, TUIpATaLINH,
TOPEHMUS ), MOJIyYEHUE U IPUMEHEHUE.

Apensl. ber3on: cocrtaB, cTpoeHue, U3NUECKHE W XUMUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHMUsSI U HUTPOBAHUS), MOTYYEHUE U TpUMEHEHUE. Tonyon:
cocmas, cmpoeHue,  uauueckue U  XuUMudeckue  ceolcmea  (peaxkyuu
2aN02eHUPOBANUsT U HUMPOBAHUs), NoOdyuyenue u npumenerue. TOKCUUHOCTD



apeHoB. ['eHeTnueckas CBs3b MEXIy YIJIEBOJIOPOJAaMH, MPUHAAICKAILIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTh u e€ mpoucxoxaenue. CrocoObl nepepaboTKu HEePTH:
NEPETrOHKAa, KPEKUHI (TEPMUYECKHH, KaTaJuTH4eCKuil), nuposnu3. [IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIN
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCHEepUMEHTAJIbHbIE METOJbl W3Y4YEHHUs BEUIECTB U UX MPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB U PE3UHBI, KOJUICKLHU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEJICHNE MPAKTUYECKONW PAbOThI: MOITYYSHHE 3TUJICHA

Y U3YUYEHHE €T0 CBOWCTB.

Pacuétnrlie 3agaun.

Bbluncienuss 1mo ypaBHEHMIO XUMHUYECKOM peakuuu (Maccbl, oO0bEMa,
KOJINYECTBA MCXOAHOTO BELIECTBA WM NMPOAYKTAa PEAKLIHH IO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJAHOTO U3 UCXOAHBIX BEIIECTB WIIA MPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprann4eckue coeJMHeHUs

IIpenenbHbIE  OAHOATOMHBIE CHOUPTHL.. MeETaHON M 3TAaHON: CTPOEHHUE,
(¢u3znyeckue M XHUMHUYECKUE CBOMCTBA (pEakUUM C aKTUBHBIMU METaJUIaMH,
raJIor€HOBOJOPOJAaMH, TOpPEHHUE), NpUMEHEHUE. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME METaHOJIa M ATAHOJIA HA OPTaHNU3M YEIO0BEKA.

MHOroaroMHele  CHHUPTBL. OJTHUIICHIVIUKOJIb M  IJIMLEPUH: CTPOCHMUE,
¢usznyeckue W XMMHMYECKHE CBOICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHasl PEaKlMs Ha MHOTOaTOMHbIE cnupThl). [leficTBue Ha
OpraHu3M yesnoBeka. [[pumeHnenne rauuepruHa U STHIICHIJIUKOJIS.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA.
TokcuunocTh penona. [lpumenenue gpenona.

Anpperunpl U kemouwvl. DopMampIeruia, aneTAIbBICTHA:  CTPOCHHUE,
¢usznyecKkne U XUMUYECKHE CBOMCTBa (peaklUMU OKHCIEHHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyYCHHE U IPUMEHEHNE.

OmHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas u
YKCYCHasl KHCIJIOTBI: CTpPO€HHE, (PU3MUECKHEe U XMMHUYECKHE CBOMCTBa (CBOICTBa,
oOuye s Kiacca KMCIOT, peakuus 3TepupuKalnn), NoiIydeHue U MpUMEHEHNUE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENIM BBICHIMX KapOOHOBBIX
KHUCTOT. Mblj1a KaK COJM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBUE.

CrnoxHble 3(pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



YrneBompl:  cocTtaB, KiaccuuKanusg — yrieBogoB  (MOHO-, JH- U
nosmcaxapuabl). [roko3a — mpocTedmmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBAa (B3aUMOAEHCTBHE C
ruapokcugom Meau(Il), oxucieHue ammuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HAXOXKJEHHWE B MNPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. pyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia u
nesuiono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHUS BELIECTB WU MX MPEBPAILCHUI:
IIPOBE/ICHHE, HAOJIIOJCHUE W ONKMCAHUE JIEMOHCTPALMOHHBIX ONBITOB: T'OPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMM OJTHOATOMHBIX CHUPTOB (OKHUCIEHUE S3TaHOJIA
okcugom menu(Il)), MHOroaToOMHbIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aummopeilcTBHe Kpaxmanaa C HOIOM),
POBEJCHUE MPAKTUYECKOM pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Breluuciaenuss mo ypaBHEHMIO XHMMHUYECKOM peakuuud (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WM MPOAYKTA PEAKLIHUH IO W3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJAHOTO U3 UCXOAHBIX BEIIECTB WIIA MPOAYKTOB PEAKIIUH).

A3oTcoeprkalue OpraHu4ecKue COeTMHEHMS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHuueckue coequHeHus. Ousnyeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe IuiuHa). buomornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuapb!.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coequHeHus. [lepBuuHasd,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOICTBa OEIKOB:
THIPOJIN3, IEHATYpAaLlMsl, KAYECTBEHHBIE PEAKIIMK HA OCJIKU.

OKCINEpPUMEHTAIbHBIE METOJbl HM3YyYEHUS BELIECTB WU MX MPEBPAILCHUI:
HaOJII0/IEHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JCHATypaluus OCKOB IpU
HarpeBaHuy, LIBETHHIE PEAKIIUU OEIIKOB.

BbicokOMoOJIeKY/ISIPHBIE COeIMHEHUS

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUN, CPEIHSS MOJEKYJISpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN —
NOJIMMEpU3aLHs U NOJUKOHIEHCALUS.

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHUs BELIECTB WU MX MPEBPAILCHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MesxnpenMeTHbIE CBA3H.



Peanm3zanms MeXnpeaMETHBIX CBSI3€U IPU N3yYEHUU OPTAHUYECKOW XUMUHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BaHWE KaK OOIIUX €CTeCTBEHHO-
HAy4YHBIX TMOHATHM, TaK W MOHATHH, SBISIOIIMUXCS CUCTEMHBIMHU ISl OTIAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYYHBIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccu(UKaIMs, MePUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICJIMPOBAHUE.

dusuka: wmartepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOe€ COCTOSIHHUE
BELIECTBA, (PU3MUECKHUE BETUUUHBI U €IUHULIBI UX U3MEPEHUS.

buonorus: xnerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJIOTMYECKH AaKTHUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpadusi: MuHepanibl, TOpHbIE MTOPOABI, MOJIE3HbIE UCKONAEMbIE, TOILIUBO,
peCypCBl.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO MUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETUUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKH d37eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
o0oJiouKka. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHus JIEKTPOHOB MO OpOWTAIsIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. IIEKTPOHHAS] KOHPUTYpALUs AaTOMOB.

[lepnognueckuii 3akoH u [lepuoanueckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKOoHA U [lepnoanueckoi CUCTEMBI
xuMuueckux aneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTU W3MEHEHUSI CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BEIIECTB MO TPYNIaM M MEPHOJaM.
3HaYeHUe NMEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajUuimyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuenTopHslil). Bomopoanas cBsa3b. BaneHTHOCTh. JEKTPOOTPHUIATENHHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYISIPHOTO M HEMOJEKYJISPHOIO  CTPOCHMs. 3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucrtemax. VICTUHHBIE M KOJUIOMJIHBIE PacTBOPHI.
MaccoBas 1011 BELIECTBA B PACTBOPE.

Knaccudukanus HEOPraHU4YeCKUX COECAMHEHN. Homenknarypa
HEOPraHUYECKNX BEIIECTB. [eHeTMueckas CBSI3b HEOPraHWYECKHUX BELIECTB,
MPUHAJIEKAIIUX K Pa3JIMYHbIM KJIaccaM.

Xumuueckass peakuus. Kiaccupukamuss XMMHUYECKMX  peakuuid B
HEOPTaHUYECKOW M OPraHUYECKON XWMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUU MPU XUMUUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (QakTopoB. OOpaTUMBbIE
peakuuu. XuMHYeckoe paBHOBecHe. DakTOpbl, BIUAIONIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarense.

Dnextposmtrdeckas aucconuanus. CunbHbIe U ciiadbie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUY.

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHUS BEIIECTB WU MX MPEBPAILCHUI:
neMoHcTpauus Tabnun «llepuoanueckas cucrema XUMUUECKUX 3yeMeHToB J. 1.
MeHneneeBa», W3ydeHHE MOJENIEH KPUCTAUIMYECKHX PEMETOK, HAOIOICHUE |
ONMCaHUE JEMOHCTPALMOHHBIX U JA0OPATOPHBIX OIMBITOB (Pa3j0KEHUE NEPOKCHUIA
BOJIOPOJIa B MPUCYTCTBUU KaTalM3aTOpPa, OMPEIEICHUE CPEAbl PACTBOPOB BELIECTB
C TMOMOIIBI0 YHUBEPCAIBHOTO MHJMUKATOpPA, PEAKIUU HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BnusHue pa3nuuHbix (PakTOpOB Ha CKOPOCTh
XAMHUYECKON PEAKIUID.

Pacuérnbie 3anaun.

Pacuétel 1O ypaBHEHUSAM XMMHYECKHX pEaKUHUi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIIOJIB30BAHUEM IIOHATHS «MaccoBas
JIOJIs1 BEILIECTBAY.

Heoprannyeckasi xumms

Hemeramel.  Ilonoxenne HemertawioB B Ilepuoandeckont  cucreme
xumudeckux snemeHToB JI. . MenneneeBa u 0COOCHHOCTU CTPOEHUSI aTOMOB.
duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepona).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajOreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHSI) U MX  COEAUHEHHM  (OKCHJIOB,
KHCIIOPOJICO/IEPKAIIUX KUCIIOT, BOJIOPOIHBIX COCTMHEHUH ).

[IprmMeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCIUHEHUM.



Meramnel. 1lonoxenne meramnoB B Ilepuoaudeckon cucteMe XMMHUYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMoB MeTajuioB. O0mme gusnyeckne cBoricTBa MeTauioB. CIUiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUAN Pl HAPSHKEHUI METaJIIOB.

XWUMUYECKHE CBOWMCTBA BAXKHEUIMX METAJUIOB (HATPHM, Kaliui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, MEJIb) U UX COCANHEHUH.

OOmue cnocoObl mofyuyeHus: MeTauioB. [IpuMeHeHue MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUs BELIECTB WU MX MPEBPAILCHUI:
U3y4YeHUE KOJUIEKIMM «MeTauibl U CIUIaBbl», O0Opa3l0oB HEMETAIOB, PEIECHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HAOJIOJEHUE M OINUCAHUE JEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMH
KHUCJIOT U 1IeJI0Yei, KaYEeCTBEHHbIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuétnrlie 3agaun.

Pacuéter maccel BemecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi O0BEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIIH OHO
U3 BEUIECTB UMEET NPUMECH.

XUMUA U KU3Hb

Ponp xumum B oOecnieUeHHH SKOJIOTMUECKOW, SHEPTETUYECKOW W THINEBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKHX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPUANOB. BAKHEUIINE CTPOUTEIIbHBIE
MaTepuajbl, KOHCTPYKIHOHHBIE MaTepualibl, KpPACKH, CTEKJIO, KEepamuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
ynaoOpeHus.

XuUMHST U 3J0pOBBE YEJIOBEKA: MPABWIA HCHOJIb30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBmwia 0€30MaCHOTO HUCIOIb30BAHUS MPEMapaToB OBITOBOW XUMHUU
B MOBCEIHEBHOW JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanmst  MeXNpeaMETHBIX  CBSI3eM MpU  M3yYEHUHW  OOmmeH U
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce oCylIeCTBIISIETCSI Yepe3 UCIOIb30BaHUE Kak
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSITHHA, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTAEIBHBIX PEAMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (pakT, rumoresa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiIacCUpUKALM, MNEPUOAUYHOCTh, HAONIIOJCHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.



duznka: MaTepusi, SHEPTHs, Macca, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NUYECKHE BEITUYHHBI U CIMHHIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kineTka, oOpraHu3M, O3KOcUCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILECTB B OpPraHU3MeE.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XuMu4yecKkass MPOMBIIIIIEHHOCTh, METAJUIYPIusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIBCKOXO3MCTBEHHOE MPOU3BOJCTBO, IHIIEBAs
MPOMBIIIUICHHOCTh,  (papMareBTUYECKass  MPOMBINUICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaJOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNUA
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00yJarmMMHUCI TPOTpaMM cpeaHero obmiero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W IpeAMETHbIM). HayuHo-meTonuyeckod OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX Pe3YyJIbTaTOB OCBOCHMS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SBJISIETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM C CUCTEMHO-IEATENLHOCTHBIM TMOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PEe3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 06pa3oBaHMs BBIICICHBI CICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKOW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEIETICHUIO;

HaJIM4KMe MOTUBALIMU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUN JTUYHOCTH HAa OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaAULIMi 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEHU
NESATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1IEIOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4YMEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
IIEJIM ¥ CTPOUTH JKU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHUS MpeaMeTa «XUMHUsS» JOCTHUTAIOTCS B
€MHCTBE Y4YEOHOW M BOCIUTATEIBLHOM JEATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTHUYECKUMHU, COLIMOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMU
U HJealaMHi POCCHICKOTO TPa)KIaHCKOro OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAaMH W TPaBWIAMH  TOBEIEHHUS, CIOCOOCTBYIOIIUMH  TPOIEccaM
CaMOTIO3HAHUS, CaMOPAa3BUTHsI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTU
00yJaroImuxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMera «XUMHUS» OTpaXKaroT
c(hOPMUPOBAHHOCTh OTBITA IMO3HABATEIIBHOW W TMPAKTUYECKOW JESTEIHHOCTU
00ydJaronmxcs 1Mo peam3auu IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpaIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUSI 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TPaB U 00sI3aHHOCTEH,
YBAXEHUS K 3aKOHY W MTPABOMOPSJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXKIMIHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TMPU CO3AAHHUH
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHMMAaThb M NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTuX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTTUTAHUS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTNTEIIHBIX ~ HAOMIOJIEHNH, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;

UHTEpeca M MO3HABaTEJIbHBIX MOTHMBOB B IMOJYYEHHUH U TOCIEIYIOUIEM
aHanu3e UHPOpPMALIMU O MEPETOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OILIEHUBATH CUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M MOCTYNKH CBOMX TOBApHUIIECH C
MO3UIIMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCJEACTBUI 3THX
MOCTYIIKOB;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbSA:

NOHMMAaHUA LEHHOCTEH 370poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UUYECKOMY U
NICUXUYECKOMY 3J10POBBIO;

coOMnro/IeHUs TpaBuil 0€30MacHOro OOpallleHHus C BEIECTBAMH B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHUMAHUS [EHHOCTH TPAaBWJI HWHAWBUAYAJHbHOTO U  KOJUIEKTHBHOTO
0€301acHOT0 MOBECHUS B CUTYAIUSIX, YTPOKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUS MOCJIEICTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KypeHUS1 );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JPYrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH MPAKTUYECKUX 3a]ad
COIMAJIbHOM HAIMpaBJICHHOCTH (B paMKaX CBOErO KJlacca, IIKOJIb);



UHTEepeca K MPAKTUUYECKOMY U3YUYEHHIO MPOodecCuil pa3TuvyHoOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUMN 11O XUMUHU;

YBOKEHHUS K TPYAY, JIOIAM TPyAa U Pe3yabTaTaM TPYAOBOU AEITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYAJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyayuied npodeccuu M peanu3allMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUHU, UHTEPECOB U
noTpeOHOCTeH 0011IeCTBa;

6) ’K0JI0rH4ecKOro BOCIIMTAHUA:

HKOJIOTMYECKU 1IE€JIECOO0PA3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHHKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00ATBbHOTO XapaKTepa SKOJOTHYECKUX MpoO0JieM, BIMSIHUSA
HSKOHOMHYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COLUUAIBHOU CPEIIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJB30BAaHUS JIOCTHIKEHUM XUMUHU Ui
peuIeHs BOIPOCOB PALMOHAIILHOTO ITPUPOONIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEl OKPYXKAKOLIEH
IPUPOJTHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArONMPHUSATHBIE SKOJIOTHUYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX JIEMCTBUNA U MPEIOTBPAILATD HX;

HAJIM4YHsl PA3BUTOIO HKOJIOTMYECKOTO MBILUICHMS, SKOJIOTHYECKON KYJIBTYpHI,
OIbITA NEeATEIbHOCTH JKOJIOTUYECKON HaIPAaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
NPAaKTHKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) IEeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;

NOHMMaHUA CHeUM(UKH XUMUU KaKk HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpeICTaBICHUs 00 OKPYXalOIIeM MUpPE Kak O €IUHCTBE IPHUPOJIbI U YEJIOBEKA, B
NO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHWHd MpoOJeM COXpaHEHHUs
IIPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHHM [ COBPEMEHHOM
LIMBUIM3AIMU: B €€ TyMaHUCTUYECKOM HAIIPABICHHOCTM M BaXXHOM pOJIU B
CO3/1aHUU HOBOM 0a3bl MaTepUaIbHON KYyJIBTYpbI, PEILICHUU II100aIbHBIX IPOoOsIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, YHEPTETUUECKOM, MUILEBON U
HKOJIOTUYECKON ©0€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHUH YCIOBUN
YCIEWHOr0 TpyJa M OSKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXXJIOTro 4YJEeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHUMAaHHSA CYIIHOCTH METOOB
MO3HAHMS, UCTIOJNBb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MoJTydyaeMble 3HAHMS I aHAIU3a U OOBSICHEHUS SIBJICHUI OKPYXAIOIIero MUpa u
IPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS JIeJIaTh 0OOCHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4dHbIX (DaKTOB W HMEIOIIMXCS JaHHBIX C LEeJbl0 MOJYy4YEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJb30BaTh XMMUYECKHE 3HAHUS IS
peleHust npobsieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

UHTepeca K MO3HAHUIO U UCCIIEI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KHU3HEHHBIMH MOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TpPyJAa B pa3inyHbIX cdepax mpodheccrnoHaTbHOMI
JESITEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YpOBHE CpeaHETo 00Iero 00pa3oBaHMs BKIIOUYAIOT:

3HaYMMble I8 (OpPMHPOBAHUS  MHUPOBO33PCHUS  OOYYAROIIUXCS
MEKTUCIMIUTMHAPHBIE (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPaXKAIOIIHE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHCHU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, PHEPIHs, SBJICHHE,
IIPOIIECC, CHCTeMa, HayYHBIA (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICIOBAaHUE, HAOIOCHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBHs (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISITUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GyHKIMOHATBHON
TPaMOTHOCTH M COI[MAIBHON KOMIETEHLIUN 00y4YaroIuXxcs;
CIIOCOOHOCTh oOyJaromuxcs MCIOJIb30BATh OCBOEHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAJIbHbIC y4eOHBIC
JIEUCTBUS B MIO3HABATEIILHON U COLMAIbHOW MIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMH No3HaBaTeJIbHBIMH
JNeHCTBUSIMM:

1) 6a30Bble JJOruYecKue AecTBHSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONpENEATh LN JACSATEIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU UX
JOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCMOJIb30BaTh MPU OCBOCHWU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIh30BaTh COOTBETCTBYIOIINE TOHATHUS JIJIsI OOBICHEHHS OTACIBHBIX (DAaKTOB U
SIBIICHUH;

BBEIOMpPATh OCHOBAHUS W KPUTEPHH I KJIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBATh IPUYUHHO-CJIECACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYXKJCHUS (MHAYKTUBHbIC, JACAYKTUBHbBIEC, IIO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSTh B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUNA CUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICIILHBIC TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakiuy — MpU PElIEHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUYECKUX 3a]1ad,
MIPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPEACTABICHUS JJIS1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHUMA.

2) 0a30BbI€e HCCJIeI0BaTEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuii;

dbopMyaMpoBaTh LIENIM U 3a/1a41 UCCIIEA0BAHMS, UCIIOJIb30BaTh MOCTABIICHHbIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JUII (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKa3bIBAEMbBIX CYXCHHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAaHUA U IPOBEICHUS
YUYEHMUYECKUX IKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHHsS HAOII0JaTh 32 XOIOM
mpoiecca, CaMOCTOSITENIPHO MPOTHO3UPOBATh €ro  pe3yibTaT, (POpMyIHpPOBATH
00001IeHNS ¥ BBIBO/IBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJIEITAHHOM padboTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHON
NEeSATEeTLHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUS MNPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IuYHbIX
METOJI0B ITO3HAHUSI.

3) padora ¢c nunopmanuei:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HH(OpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl IHTEpHETa), aHaMU3UpOBaTh WH(POPMAIIUIO PA3THYHBIX BUAOB U (HOpM
IIPECTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTB;



dbopMyIMpoBaTh 3apoChl U MPUMEHATh PA3NUYHBIE METOJBI MPH MOUCKE U
orbope wH(bOpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HMCIOJb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOI'MH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  MPEICTABICHUS
uHpopMaiuu (cxemsl, TpaduKu, AUArpaMmbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Hpu paboTe ¢
XMMHMUYECKON HMH(pOpMaLUeil: NpPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpEeBUATypbl, HOMEHKIATYDY;

UCIIONB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OsgJ1ajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH JAeHCTBUSIMM:

3aJ1aBaTh BOMPOCHI 0 CYLIECTBY 00CYK/1a€MOM TEMbI B XOJ€ Juajora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  WJEH, (GOPMYyIHPOBATh CBOU  MPEIJIOKEHUS
OTHOCHTEJILHO BBITIOJIHEHUS TIPEJI0KEHHOMN 3a1auu;

BBICTYNIaTh C MPE3CHTALMEN PEe3yJbTAaTOB IMO3HABATEIbHOU JIE€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU NPU BBIOJIHEHUN
XMMHUYECKOTO 3KCIEPUMEHTA, NIPAKTUUECKONH pabOThl M0 HCCIIEI0BAHUIO CBOWMCTB
U3y4aeMbIX BEILECTB, peaau3alui y4eOHOro MpoeKkTa U (popMyIrpoBaTh BHIBOJIBI
1o pe3yjbTaTaM NPOBEAEHHBIX HCCIEIOBAHMM MyTEM COTJIACOBaHHS MO3UIMI B
X0J1e 00CYXXJICHUSI 1 0OMEHa MHEHUSIMH.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryJIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISTh CBOIO IO3HABATEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ Ield W 3aJaud, KOHTPOJIUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejaraéMblii aJropuT™M ACUCTBHA mpu
BBIMIOJJTHEHMM Y4E€OHBIX M HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(EeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOJIy4YEHMs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIHLHOCTH HA OCHOBE CaMOaHan3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUS»
OTPaXKaIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABIECHUH O XUMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpa, POJM XHUMHUU B TIO3HAHUU SIBJICHUU



opupoabl, B  (HOPMHUPOBAHMM MBIIJICHUS W KyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAUMOM IJISl PEeIIeHUs MPAKTUYECKUX 3a7a4
U SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO U MPUPOIHON
cpene;

BJIAQJICHHE  CHCTEMOM  XMMHMYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONIME TOHATHA (XMMHYECKH D3JIEMEHT, aToM, DSJEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas (opMmyina (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJISIpHAs
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIA CKeNleT, (PyHKUMOHANbHAs TIpyMNIa,
paauKa, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUNA psiZl, TOMOJIOTH, YIJI€BOJOPO/IBbI,
KHACJIOPOX M a30TCOAEpIKALIMe COCIUHEHUS, MOHOMEpP, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XHMMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeKale B OCHOBE IMOHUMAaHHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOIYYCHUH H
0€30MacHOM HCIOJIb30BAHUN BAXKHEWUIINX OPraHUYECKUX BEIIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHHUM BBISBIATh XapaKTEpHblE NPU3HAKU TOHATH,
yCTaHaBIMBAaTh MX B3aUMOCBS3b, HUCIOJB30BATh COOTBETCTBYIOIINE MOHATUS IPU
OMMCAaHUU COCTaBa, CTPOCHHS U MPEBPALEHUI OPraHUYECKUX COeIUHEHUM;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJB30BaTh XUMUYECKYI0 CHMBOJMKY MAJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB W ypPAaBHEHUM XHMMHUYECKUX pEakKLui,
U3rOTABIMBATh MOJEIN MOJIEKYJl OPraHMYECKHX BEIIECTB AJI WJUTIOCTPAIMH HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHUH YCTAHABIMBATH IMPUHAIJIEKHOCTh H3YUYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOCHUI0 K ONPEIEeIIEHHOMY
KJaccy/Tpynne CcoeauHEHUH (YIJIeBOJOpPOAbI, KHUCIOPOJ U a30TCOoAep Kallue
COEIMHEHUS, BBICOKOMOJICKYJSIDHBIE COCJUHEHMsI), JaBaThb WM Ha3BaHUS IO
cucrteMatnyeckoi HoMmeHkiatype (IUPAC), a taxke NpUBOAWTH TpHUBHUAIbHBIE
Ha3BaHUS OTAEJBHBIX OPraHMYECKUX BEILIECTB (ITWJIEH, IPOIWJIEH, AallETUJIEH,
ATUJIEHIJIMKOJb, TJIMUEPHUH, (EeHOJ, QOopMalbIerull, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTA, OJIEMHOBAs KHCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, KpaxMai, LeJUTI0I03a, TIUIHIH);

c(OPMUPOBAHHOCTh YMEHHUSI OIpPENEIATh BHJbI XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COCANHEHUSX (OUHAPHBIE U KPaTHbIE);



c(hOpMUPOBAaHHOCTh YMEHHSI TPUMEHSTH TIOJOXKEHUS TEOPUU CTPOCHHS
oprannueckux BemectB A. M. bBytnepoBa /i 00bsiCHEHUS! 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHMS; 3aKOH COXPAHEHUSI MacChl BEIIIECTB;

c(hOpMUPOBAHHOCTh ~ yYMEHHMH  XapaKTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATWJICH, MPOIMWICH, alleTHJICH,
Oyraguen-1,3, merunOyramueH-1,3, OEH307, METaHON, ATAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (EHOJI, alleTalbJIeru, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmad, IeJUII0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]y HUMU YPaBHEHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKIuh ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(dTh, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE POIYKTOB MEpepadOTKH;

c(hOpPMUPOBAHHOCTh YMEHHH TMPOBOJIUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMAHOTO BEIIECTBA WJIM MPOMYKTa
peakuu 1O W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BJIAJE€Th CUCTEMON 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XUMHH MPU U3yYCHUH BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOIOACHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHBbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS PpEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MPABUJIA MOJIB30BAHUS XUMUYECKON
MOCYJIOM W JTa0OpaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe MpaBuiIa OOpamieHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBIIIOJIHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBIMOITHATH XUMHYECKUN
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHMYECKUX BEIIEeCTB MPY HArPEBaHUH, MIOJTyUYCHHE
STWJICHA W W3YyYCHHE €ro CBOWCTB, KAauyeCTBEHHBIC PEAKIUU OPTaHUYECKHX
BEILECTB, JCHaTypalusi OCJIKOB NMpU HArpeBaHHUM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBMM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH C
BEIIECTBAMH H JITAOOPATOPHBIM O0OPYIOBAaHUEM, WIPEICTABIATH PE3YyIbTAThI
XUMUYECKOTO 3KCIEpruMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIHpOBaTh BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHMMHUYECKYIO
uH(pOpMAIMIO, TMOJIY4aeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBAa MacCOBOMU
uHdopmaruu, aTepuer u npyrux);



chOpMUPOBAaHHOCTH, ~ yMEHUW  COONIOAaTh  TMpaBWia  SKOJOTHUYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY M TPYIOBOH JESITEILHOCTH B IIEJIAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAIOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTb BO3JCHCTBHS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMas cMbica mnokaszatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpAlIEHUST HX BPEIHOTO BO3JEHUCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/I0POBbSI: YMEHHUE
NPUMEHSATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CHEMBIX W CHA0OBUASIIHUX OOYYaIOIUXCSA: YMEHHE WCIOIh30BaTh
penbedHO-TOYCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYECKUX

bopmyL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmass U HeopraHu4eckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XUMHYECKOW COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpA, pPOJM XHMHUU B TIO3HAHUU SIBJICHUU
npupoAsl, B  (QOPMUPOBAHUU MBIUUICHUS W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATIBHOM rpaMOTHOCTH, HEOOXOAUMOM ISl pEIlIeHUs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO U MPUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOW  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralIIle MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u3oToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJISAPHBIH OO0BEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIILHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsI CBS3b
(KOBaJIeHTHAas1, MOHHAsI, METAJIIMYECKAsl, BOJOPOAHAS ), KPUCTAIIMUECKAsl pELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUHUM, PacCTBOp, DJIEKTPOJUTBI,  HEDJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAS. AUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKON peakUnuy, XUMHUYECKOE PABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
ANEKTPOJIMTUYECKON aucconmanuu, nepuoanyeckud 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALLECHUS YHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHWMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBJICHHM, (PAaKTOJIOrMUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJTYYCHUH M O€30MaCHOM HCIOJIb30BAHNN BaXKHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKa;



chOpMHUPOBAaHHOCTh YMEHHUH BBISBIATH XapaKTEpPHbIE MPU3HAKU MOHITHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONKMCaHUU HEOPTaHUYECKUX BEIIECTB U X IIPEBPALLCHHIA;

c(hOpMUPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMyl BEIIECTB M  ypaBHEHUHM XUMHUYECKUX  PEAKLUM,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ras3, aMMHAK, TaméHas
U3BECTh, HETAlIEHAsl U3BECTh, MUTHEBAS CO/A, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUN ONPEIENSITh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUAYECKUX DJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKasi, BOAOPO/IHAsI) B COETMHEHMSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHasi,
MOHHAs, METAJUTMYECKasi), XapakTep cpeibl B BOAHBIX pacTBOpPaX HEOPTaHUYECKHUX
COCTUHECHMU;

c(hOpMUPOBAHHOCTh yMEHUI yCTaHaBJIUBATh PUHAIIEKHOCTb
HEOPTaHUYECKUX BEIIECTB MO HMX COCTaBy K OINpeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOThI, aM()OTEpHBIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKUX »dJeMeHTOB 1—4 mnepuonos Ilepuonnueckoil cucTteMsl
xumudeckux sneMentoB JI. M. MenneneeBa, MCHoJib3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «9HEPreTUYECKUE YPOBHI, OOBSICHSATH
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHYECKUX JIEMEHTOB M MX COEIMHEHHN
10 IIEpUoIaM | rpyimaM llepuoanueckon CUCTEMbI XUMUYECKUX 31eMeHTOB JI. U.
Menpeneena;

cOpPMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEUIECTB  pPa3IMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOW CBA3M MEXKIY HEOpPraHUYEeCKUMU
BEILIECTBAMH C MOMOLIBIO YPABHEHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIMH T10
pa3IuYHBIM IpPU3HAKaM (YUCIY M COCTaBy pPEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHEHHUIO CTETICHEW OKHCJICHUS 3JIEMEHTOB, 0OpaTHMOCTU
peaKkIK, YYaCTHIO KaTaau3aTopa);

c(hOpPMUPOBAHHOCTh YMEHHI COCTaBISATh YpPABHEHMS PEAKIMM pa3IUyHBIX
THUIIOB, MOJHbIE U COKPALIEHHBIE YPABHEHUS PEaKIMi HOHHOTO 0OMEHa, yUUThIBas
YCIJIOBHSL, IPU KOTOPBIX 3TH PEAKLMHU UAYT 1O KOHIIA;



chOpMHUPOBAaHHOCTh YMEHUW TPOBOAUTH PEAKIUHU, MOATBEPKIAAIOIINE
KaueCTBEHHBI COCTAaB pPAa3JIMYHbIX HEOPTraHMYECKHUX BEIIECTB, pPACIIO3HABAThH
OTIBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BELIECTB;

c(OpPMHUPOBAHHOCTh ~YMEHHMH  pacKpblBaTh CYHIHOCTb  OKHCIUTEJIBHO-
BOCCTAHOBUTEJBHBIX PEAKINNA MOCPEICTBOM COCTABICHUS AJIEKTPOHHOIO OanaHca
ATUX PEaAKLHN;

c(OpPMHUPOBAHHOCTh YMEHUN OOBSCHSATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyYHbIX (DAKTOPOB; XapaKTEP CMEIICHNUS XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHETro Bo3aeicTBus (npuHuun Jle latense);

c(OpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIICHHOTO MOJyYeHUsI CEpHOM KHUCIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUNH 00 OOIIMX HAY4YHBIX MHPUHLIUIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUUYECKOTO POU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUH NPOBOAMUTH BBIYHMCICHHUS C MCIOIb30BAHHEM
MOHSATUS «MaccoBas JOJIsi BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILEHUH Ta30B
IpU XUMHUYECKUX PEaKIUsiX, MAcChl BEIIECTBA MU 00BEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLUU
BELIECTB, TEIJIOBOro 3((deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacCChl
BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBMia MOJb30BAHUS XUMUYECKON
nocyAod M JabopaTopHbIM OOOpYyIOBAaHMEM, a TaKKe IMpaBuia OOpallEHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XMMHUYECKUX OIIbITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh M BBINOJHATH XHUMHYECKUN
HKCIEPUMEHT (Pa3lOoKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTaJln3aTopa,
ONpEAeNICHuE CpeAbl pPACTBOPOB BELIECTB C IOMOIIBIO  YHHBEPCAIBHOI'O
UHAMKATOpa, BIUSAHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMUYECKOM pEaKlvy,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peakuuu Ha cyiabdar-, kapOoOHAT- H
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE SKCHEPUMEHTANbHBIX 3a/a4 IO
temam «Metamisl» U «HemeTtamasl») B COOTBETCTBHM C MpaBWIAMH TEXHUKH
Oe30macHOCTH IpU OOpallleHUH C BELECTBAMH U J1a0OpaTOPHBIM 000pPYI0BAHUEM,
OPEICTaBIATh pPE3yJIbTaTbl XUMHUYECKOI'O 3KCIEpUMEHTa B Qopme 3amucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUil U (OPMYyIUPOBATH BBIBOJBI Ha OCHOBE
3THUX PE3YyJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAJIU3UPOBATH XUMHUYECKYIO
UHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHMKOB (CpPEACTBA MacCOBOU
KOMMYHHUKaK, UHTEpHET U ApyTUX);



chOpMUPOBAHHOCTh ~ yYMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY M TPYIOBOH JESITEILHOCTH B IIEJIAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAIOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS Ha KUBbIE OPraHU3Mbl ONPENCIEHHBIX BEUIECTB, IOHUMAs
cmbicn mokazatens [I/JIK, mosicHsaTe Ha mnpumMepax crnocoObl YMEHbBIICHHUS U
MpEeAOTBPAICHUS UX BPEHOTO BO3JACHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIs. O0y4YaroUMXCsi ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
IPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHUS BEIIECTB HU
XUMUYECKUX SIBJICHUI;

JUISL  CIENbIX M CHAa0OBUIASIIMX OOYYaloIIUXCSA: YMEHHUE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucn XMMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uu¢poBbie)
Ne n/m Kontpoabubie  IpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
Pa3nes 1. Teopernyeckue 0CHOBBI OPraHN4YeCKOM XUMHH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHNYECKUX COETMHEHUN A. 3
M. bytieposa
Uroro no pazgeny 3
Pa3nen 2. YraeBonopoabt
2.1 [IpenenbHbIe YriIeBOAOPOIbI — AJKAHBI 2
29 HenpenenbHbie yrieBoaOpOIbl: aKEHBI, 6 |
AJIKaIUEHBI, aJIKUHBI
2.3 ApOMaTHYECKUE YTIIEBOAOPOIbI 2
24 [IpupoHbIE HCTOYHUKH YTIJIEBOJIOPOJIOB U 3 |
UX TepepadoTKa
Hroro no pasneny 13
Pasznea 3. Kucaopoacoaep:kamnue oprannyeckue coeJuHeHust
3.1 Crnuptsl. ®enon 3
319 Anpaerunpl. KapOOHOBBIE KUCIIOTHI. 7 1
Crnoxxnble 2(UpbI
33 VYrieBoibt 3 2




Hroro no pazgeny 13
Pa3nen 4. A3oTcoaepikamme opraHudeckne coeIMHeHUus

4.1 AMUHBI. AMUHOKHUCTIOTHI. benku 3
Hroro no pazgeny 3
Pasznea S. BoicokoMosieKy/IsIpHbIE COeIMHEHUS

5.1 ITnacrmaccel. Kayuyku. Boigokna 2
Uroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ie/ioB U TeM undposbie
Ne ni/m P Konrtpoabnbsie IIpakTnueckmue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcesbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHUX 3
anemenToB /I. 1. Menaeneesa
12 Crtpoenue BemiecTBa. MHOTOOOpasme 4
) BEIIECTB
1.3 XHUMHYECKUE PEAKLIUU 6 1
Uroro no pazgeny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertaisl 1
2.2 Hewmeramisl 1
)3 CBsI3p HEOPraHUYECKUX U OPTraHUUYECKUX )
) BEIIECTB
Hroro no pasneny 17
Pa3zgen 3. XumMus 1 ;Ku3HbL
3.1 XuMus U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos
Nem/m | Tema ypoka B KounTpoibHbIe IpakTuyeckue
cero padoThI padoThI

| [Ipenmet opraHnyeckoil XuMuu, e€ | 0 0
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHHsI OpraHuYECKUX

2 coequHennii A. M. bytneposa, eé 1 0 0
OCHOBHBI€ MTOJIOKECHHUSI
[IpencraBnenue o kaaccuukanuu

3 opraHudeckux BeuiectB. Homenknartypa | 0 0
(cucremaTuyeckasi) U TpUBUAIbHBIC
HA3BaHMsI OPraHUYECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHUE, 1 0 0
TOMOJIOTUYECKUM PsiJT

5 MertaH u 3TaH — NpoCTenIIre | 0 0
MPEICTaBUTENH aJIKaHOB

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOWCTBA 1 0 0

7 OTWIEH U TPONWIEH — MPOCTEUIIINE | 0 0
MPEACTaBUTENHN AIKEHOB

2 [Ipaktuueckas padota Ne 1. «Ilonyuenue | 0 |
ATUJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuensl. byraguen-1,3 u

9 MeTunoyranuen-1,3. [lonyuenue 1 0 0
CUHTETUYECKOTO KaydyKa U pe3UHbI

10 AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, 1 0 0




TOMOJIOTUYECKUH PAll. ALIETHIICH —
[IPOCTEUIINI NTPEACTaBUTEIb AJIKUHOB

11

Brrunciienus o ypaBHEHHIO XUMHYECKON
peakuuu

ApeHbl: 6eH30J1 ¥ ToIyoJ. TOKCUYHOCTh

12
apeHOB

13 ['enetnyeckas CBS3b YIiI€BOJIOPOIOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIe HCTOYHHUKH YTJIEBOAOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMYTHBIC He(PTIHBIC
ra3bl, HeTh U IPOYKTHI €€ repepaboTKu
IIpupoaHbIE HCTOYHUKH YTJIEBOAOPOIOB:

15 NPUPOJHBIN ra3 U MOMyTHBIE He(PTAHbIC
ra3bl, HeTh U IPOIYKTHI €€ repepaboTKu

16 KonTponpHas padoTa mo pazueny
«YTIIeBOIOPOABD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBsi3b

13 MHoOroaToMHbI€ CIUPTHI: 3TUIEHIIIUKOJIb U
TIIALEPUH

19 ®deHoI: CTpOEHUE MOJIEKYIIBI, PU3NYECKHUE U
XMMHUYECKHUE CBOICTBA, IPUMEHEHHE

20 Anbaeruabl: GopMaibIeTHI U
areTanpaerun. AueTod

21 OnHOOCHOBHBIE IIPEeNbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHast

2 [Tpaktuyeckas padora Ne 2. «CBoicTBa

pacTBOpa YKCYCHOM KHCIIOTBI»




23

CTeapI/IHOBaH 1 OJICMHOBAas KHCJIOThI, KaK
NpeACTABUTCIIN BBICHIUX Kap60HOBBIX
KHUCJIOT

24

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

25

CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

a¢upoB

26

XKupsr: TUApOIH3, IPUMEHEHHE,
Ouosiornveckas poJib KUPOB

27

VYTeBobl: COCTaB, KiacCU(UKAITHU.
Baxnerive npencTaBuTeNu: ri0K03a,
¢bpyxTO3a, caxapos3a

28

Kpaxmai u nenirono3a kak npupoHbie
MOJIMMEPBI

29

KonTpomnpHas padoTa mo pazueny
«Kucnopozcoaepxaiiye opraHnaecKue
coeauHeHus»/ Beepoccuiickas
poBepoyHas padbora

30

OOm1ast XxapaKTepUCTHKA a30TCOACPIKALIIX
OpPraHUYECKUX COSAMHECHUN /
Bcepoccuiickas mpoBepouHas paboTa

31

AMMHEBI: METUJIAMWH U aHUJINH

32

AMMHOKHCTIOTHI KaK aM(pOTepHBIC
OpraHWYECKUE COCAMHEHUS, X
onosornyeckoe 3Hauenue. [lerrrunel. benkn
KaK MIPUPOHBIC BBICOKOMOJICKYJISIPHBIE
COEIMHEHMUS




1 OCHOBHbIE OHATUS XUMHUU 1
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN
OcHOBHBIE METO/bI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM. 1
[TnacTMacchl, KaydykH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTHyeckue
padoThI

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(pUTyparms aToMOoB

Ilepnonnueckuit 3axoH u Ilepuoanueckas
cucTeMa XUMHUYECKUX AieMeHToB [[. 1.
Meneneesa, uX CBsI3b C COBPEMEHHOU
TEOpHUEH CTPOCHHSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHYECKHUX JJIEMEHTOB U UX COSAMHEHUN TIO
rpynnaM ¥ nepuogam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBbI
xumudeckux dyemenToB .M. Meneneena B
Pa3BUTHUU HAYKH

Crtpoenue BeniecTBa. XuMHUYECKast CBS3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBsI3U. BogopoiHas cBs3b

BanieHTHOCTB. DNIEKTPOOTPULIATETEHOCTD.
CreneHn okucieHus. BemlecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUS

[lonsiTHE O NTUCTIEPCHBIX CUCTEMAX.
WctrHHbBIE U KOMIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBope

Krnaccudukanus u HoMeHKIIaTypa




HEOpPraHWYECKUX coeAMHEeHu. [ 'eneTnueckas
CBA3b HeOpFaHI/I‘-IeCKI/IX BCIIICCTB, paSHI/I‘IHBIX
KJIACCOB

Knaccudukanus XuMruaeckux peakiuii B
HEOPraHWYECKON M OpraHUuYeCKON XUMUU.
3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUA U IIPEBPALIECHUS JHEPTUH IIPU
XUMHNYCCKUX peaKI_[I/IHX

CxkopocTts peakiuu. OOpaTuMbIe PEaKIuH.
XHUMHUYECKOE paBHOBECHE

10

[Tpaktnueckas padora Ne 1. «Bnusiaue
pa3nuYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIun»

11

DnexTponuTHueckas auccormanus. [lonstue
0 BojiopoiHOM Tokasarese (pH) pactsopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX F HEOPTaHMUECKUX BEIICCTB

12

OKMCIINTEIFHO-BOCCTAaHOBUTEIIbHEIE pCaKknuu.
[TonsiTre 06 MEKTPOIH3E PACIIIIABOB U
pacTBOpPOB COJEH

13

KonrponsHast pabota 1o pasaery
«TeopeTnyeckre OCHOBBI XHMHUW

14

Merautbl, ux noJyioxenue B [lepuognueckoit
CHCTEME XUMHUYECKHUX deMeHToB []. 1.
MeHpeneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
METAILJIOB

15

CrinaBel METaJIIOB. DJIEKTPOXUMUYECKUH PAJT




HanpsHKEHUA METaJJIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHUIIIUX METAIIIOB
(HaTpwMii, KA, KAJIBIMIA, MarHUH,
ATIOMUHUN) U UX COCTUHEHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTUHCHUN

18

XUMHUYeCKHe CBOMCTBA IIUHKA, JKelie3a U UX
COCTUHCHUN

19

[TpakTrueckas padota Ne 2. "Pemenne
SKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
«MeTtamib»"

20

HewmeTamisl, ux MonoxeHue B
[lepuoanueckoii cucTeMe XUMHYECKUX
anemenToB J[. 1. MenzaeneeBa u 0COOCHHOCTH
CTPOEHHUS AaTOMOB

21

Pu3nyecKre CBOKMCTBA HEMETAIIOB.
AmoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yrieposa)

22

XHUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COEMHEHHI

23

XUMHYECKHE CBOMCTBA a30Ta, hocdopa u ux
COCTUHEHUN

24

XHUMHYECKUE CBOMCTBA YIIIEpOAa, KPEMHHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXXHEUIINX HEMETAIIIIOB U UX
COE€IMHEHUN

26

O060011eHrEe U cUCTEMaTH3aIMs 3HAHUI 110
TteMe «HeMmertamiely. Berauciaenus no




YPaBHEHHAM XUMHUYECKUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuueckas padota Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME 1
"HemeTamasl"»

73 KonrponsHast padora no Temam «MeTauibl» U |
«HemeTaisl»

29 Heoprannueckue u opraHn4eckue KUCIOTHI. |
Heopranuueckuie 1 OpraHM4ecKue OCHOBAHMS
AMdoTepHbIE HEOPTAaHUYECKUE 1

30 OpraHMyYecKue coeuHeHud. [ eneTnueckas |
CBSI3b HEOPTaHMYECKUX U OPTAHUYECKUX
BCIIISCTB
Ponp XuMuH B 00eCIeYeHHH SKOJIOTHYECKOH,

31 SHEPTETUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHHU METULIMHBI
[IpencraBnenus 00 0OIMMX HAYYHBIX

32 IIPUHIUIIAX IIPOMBIIUICHHOTO MTOIYy4eHUS 1
Ba)KHEHIIINX BEIECTB

33 YenoBek B MUPE BELIECTB U MATEPHATIOB 1

34 XUMUSA U 3J0pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMOBI

10 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero o01mero 00pa3oBaHus

1

TeopeTnueckne OCHOBBI OPraHU4YECKONH XUMHH

1.1

ChopmMupoBaHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTaBIISIOMICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJIM XUMHUU B TO3HAHUU
SBJIIGHUN TPUPONbI, B (POPMHUPOBAHUU MBIIUIEHUS W KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHON TPaMOTHOCTH, HEOOXOIUMOM ISt
pelIeHUsT TPAKTHUYECKUX 3aJad U OSKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOILLEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

1.2

Brnanenne cucremoil XUMHUYECKMX 3HAHUM, KOTOpas BKJKOYACT:
OCHOBOIIOJIararonIne MOHATHUS (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OOBEM, YIJIEpOAHBIN CKEJeT,
GyHKIIMOHANMBHAS ~ TpyINa,  paadKal,  H30MepHsi,  H30MEpHI,
TOMOJIOTUYECKUM  psAZl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJA- H
a30TcoJiepKallie COEAUHEHMs, OMOJIOTMYECKd AaKTUBHBIE BEIIECTBA
(yrmeBonpl, KUpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCAMHEHUsI); TEOpUHM M 3aKOHBI (Teopus
XMMHMUYECKOIO CTPOEHMsI opraHudeckux BeniectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOJIOTUYECKHE
CBEICHHMS O CBOWMCTBAaX, COCTaBe, TONyYeHUHM U OE30MacHOM
WCIONBb30BAaHUM BAXHEHIIMX HEOPraHMYECKUX M  OPraHUYeCKuX

BCIIICCTB B 6I>ITy u HpaKTI/I“IeCKOI\/'I JACATCIIBHOCTH YCJIIOBCKA

1.3

ChopMUpOBaHHOCTh YMEHHUU BBISBISATH XapaKTEPHBIE TMPHU3HAKU
MOHATUM,  yCTaHaBIMBaThb  HMX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOILIME TOHATHSA IIPM OINHMCAHWM COCTaBa, CTPOCHUA U

MPEBPALLIECHUN OPTaHUYECKUX COCIMHEHUI

1.4

C(OPMHPOBAHHOCTh YMEHUH HCIOJIB30BATh XUMUYECKYIO CHMBOJIHKY
JUIS COCTaBIICHUS. MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
cokpamEéHHor) (opMya OpraHMYECKUX BEIIECTB W YPaBHEHHIA
XUMHUYECKHX PEaKIUi, H3TOTaBIMBATh MOJICITH MOJIEKYJl OPTaHUIECKUX
BEIIECTB U MJUTIOCTPALMU WX XUMHYECKOTO M TPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUpOBaHHOCTH ~ YMEHHMH  yCTaHAaBIMBAaTh  NPUHAJICKHOCTh
HU3YUCHHBIX OPTraHUYCCKUX BCIICCTB IO HMX COCTABY U CTPOCHUIO K
omnpeneaéHHOMY Kilaccy (Tpymme) COeauHEHWH  (YIrJIeBOIOPOIBI,
KHCJIOPOA W a30TCOACp)KAIlINe COSAMHEHUS, BBICOKOMOJICKYIISIPHBIC
COCI[I/IHGHI/IH), JaBaThb UM Ha3BaHUA 10 CHUCTEMAaTHUYCCKOU

Homenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHHUSI OMPEACISATh BUABI XUMUYECKOU CBSI3H B

OpraHUYECKUX COCTMHEHUSIX (OAMHAPHBIE U KpaTHbBIE)

1.6

ChopMUpOBaHHOCTH ~ yMEHHUS  MPHUMEHSATH: TMOJOXKEHHUS  TEOPUHU
CTpOCHHUs opraHuveckux BemiecTB A.M. ByriepoBa mis oObsiCHEHUSA
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxariue u a30TCoJIepKalIne

OpraHn4CCKuUC COCIUHCHU. BBICOI(OMO.HGKyJI}IpHBIe COCOAUHCHUA

2.1

ChopmupoBaHHOCTh yMEHUW TPUBOAWTH TPHUBHAIBHBIC HA3BAHUSA
OTJIETIbHBIX OPraHUYECKHX BEIIECTB (ITHIJICH, MPOMWIEH, aleTUJICH,
STWJICHIJIMKOJb, TJIMLIEPUH, (QeHod, (QopMalblIerui, aleTaabIeru,
MypaBbMHAasl KHUCJIOTA, YKCyCHas KHCIOTA, OJIEMHOBAas KHCIIOTA,
CTeapuHOBAsl KHUCJIOTa, TJIIOKO3a, (PYKTO3a, KpaxMman, [eJUT003a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bHSI/I‘{CCKI/Ie U XHUMHUYCCKUC CBOﬁCTBa THUIINYHBIX HpeILCTaBI/ITCHCﬁ
pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIICCTB (METaH, 3TaH, STHIICH,
MPOMHJICH, aneTuieH, OyraaweH-1,3, merwnOyrtamauen-1,3, OeH307,
METaHOJ, ATAHON, STWICHIJIHMKOIb, TIHIEPUH, (EHON, aleTambIeTu],
MypaBbUHAss U YKCyCHas KHCIJIOTBHI, IJIIOKO3a, Kpaxmall, LEeJUII0JIO03a,

AMUHOYKCYCHas KHCJIOTA)

23

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETHYECKYIO CBS3b
MEXIYy  TUINWYHBIMU  INPEACTABUTEISAMU  PA3JIUYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPAaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHUECKUX

PEaKIMii ¢ UCIIOIB30BAaHUEM CTPYKTYPHBIX (OPMYIT

24

ChopMupoBaHHOCTD yMeHUs XapaKTepU30BaTh HUCTOYHHUKHU
YIIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, Yroib), CIOCOOBI HX

nepepaboTKH U MPAKTHUECKOE MPUMEHEHHUE MPOTYKTOB MepepadboTKu

XUMUS U )KU3Hb. PacuéThl

3.1

CdopMHupoBaHHOCTH YMEHHI BIIAJIETh CHCTEMOM 3HAHUN 00 OCHOBHBIX

MCTOJax HAYYHOI'O IMO3HAHHs, UCIIOJB3YEMBIX B XMMHU IIPU U3YUCHUH




BEIIECTB W XWUMHUYECKUX sIBICHUH (HAONMIOJEHUE, U3MEpEHHE,
SKCIIEPUMEHT, MO/ICJIUPOBAHUE), HCIIOJIb30BaTh CHUCTEMHBIE
XUMUYECKAE 3HAaHMS I DPUHATUS PElIEHUNH B  KOHKPETHBIX

KN3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEINECTBAMHA U UX IIPUMCHCHUEM

3.2

ChopMUpOBaHHOCTh YMEHHU COONIONATh TpaBHJA IIOJb30BAHUS
XUMUYECKOH TIOCYOM M J1abOpaTOpPHBIM OOOPYIOBAaHHEM, a TaKXKe
npaBuia oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMHU

10 BBIIIOJIHCHHIO Ha60paTOpHI:IX XUMHUYCCKUX OIIBITOB

33

CdopmupoBaHHOCTH YMEHUM TUTAHUPOBATH W BBIMOJHATH XUMHUECKUAN
AKCHEPUMEHT (TPEBPAICHHSI OPraHMYECKUX BEIIECTB PU HATPEBAHMUH,
MOJTyYCHHE STUJICHA W U3yYCHHE €r0 CBOWCTB, KAUYECTBEHHBIC PEaKIIUU
OpraHn4CeCKuXx BCHICCTB, ACHATypalud GGHKOB Ipu HarpeBaHuu,
IBCTHBIC PCAKIUU 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30macHOCTH TIPH OOpaIlleHWH C BEIIECTBAMH U JIaOOpaTOPHBIM
000pyIOBaHUEM; MPEIICTABIISATh pe3yabTaThI XUMHYECKOTO
JKCIIepUMeHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOLIUX

peakiuii 1 GopMyIUpPOBATH BHIBOIBI HA OCHOBE ITHX PE3yIbTATOB

3.4

CdhopmupoBaHHOCTH YMEHUI IPOBOAUTH BHIYUCICHUS M0 XUMHYECKUM
ypaBHEHHSM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIUIECTBA WU
MIPOJYKTa pPEeaklMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO

13 UCXOIHBIX BEIIECTB WU MPOYKTOB PEAKITUN)

3.5

CdopmMupoBaHHOCTH YMEHHI KPUTHYECKU AHAJIU3UPOBATH
XUMUYECKYI0 HMH(OpMAIHMIO, TOITy4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoit nnpopmarmu, cetb IHTepHET U 1pyrue)

3.6

CdopmupoBaHHOCTE yMEHHUI COOMIOAATh MpaBWIIA HSKOJOTHUECKU
11eJ1ec000pa3HOro MOBEACHUS B OBITY U TPYAOBOM NEATEIBHOCTH B
LIEJIAX COXPaHEHHUsSI CBOErO 3J0pPOBbS M OKPYKAIOWIECH MNPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JEHCTBUS HA >KUBbIE OPraHU3MBI
OIIpEAENEHHBIX OPraHUYECKUX BEUIECTB, ITOHMMAsl CMBICI MOKa3aTels
IIAK (upenenbHO AONYCTHUMOM  KOHLIEHTpALMM), MOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHS M TPEAOTBPAIllEHUS HUX BPEIHOTO

BOS,Z[GI\/'ICTBI/IH Ha OpraHusM 4C€JIOBCKa

11 KIIACC

Kon
MpoBepPsieMOro

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero o0mero 00pa3oBaHus




pe3yJabTara

1

TeOpCTI/I‘ICCKI/Ie OCHOBBI XUMHNH

1.1

Brnagenne cuctemMoil XMMUYECKMX 3HAaHWW, KOTOpas BKIJIFOYAET:
OCHOBOIIOJIATAIONIME  TMOHATUS  (XUMHUECKUH  3JIEMEHT,  aToM,
AIIEKTPOHHAst 000JI0YKa aTOMa, §-, p-, d-dJIEKTPOHHBIE OPOUTAIIN AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMHYECKAsl CBS3b, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKas pemérka, TUIBl XUMHYECKUX peakuui
(OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, 3K30- U 3HIOTEPMUYECKHUE,
peaKkuuy MOHHOTO OOMEHA), PacTBOP, AJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALMUS, OKUCIUTENIb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHUYECKON pEakKlUd, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsl SJIEKTPOJUTHYECKON nucconuanuu, Ilepuoauueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3bIK XUMHHU, (PaKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, NOJYy4YeHHMH U O€30MacHOM HCHOJIb30BAHUM Ba)KHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOW AEATENBHOCTU

YCJIOBCKaA

1.2

ChopMUpOBaHHOCTh YMEHHUH BBIABIATH XapakTepHbIE NPHU3HAKU U
B3aMMOCBA3b M3YYCHHBIX IIOHATHM, IPHUMEHATH COOTBETCTBYIOIIUE
MOHATHS IPU ONMCAHWM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIECTB U MX IPEBpALICHUM; BBIABIATH B3aUMOCBSI3b XUMHUYECKHX
3HAHUHN c MIOHATUAMU u IIPEACTABJICHUAMU IpYrux

C€CTCCTBCHHOHAYYHEBIX IIPEIMETOB

1.3

Brnanenue OCHOBHBIMH METOJlaMU HAy4YHOTO TIIO3HAHUSI BEIIECTB U
XUMHUYECKUX sABJIEHUN (HaOmofeHue, W3MEpEeHHe, HKCIEePUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTh YMEHHUU ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHUMHMUYECKUX JJIEMEHTOB B COCIUHEHUSIX Pa3IMYHOIO
COCTaBa, BHJ  XUMHUYECKOM CBs3M  (KOBAJICHTHAsl, HOHHAs,
MeTaJlJTN4ecKasi, BOAOPOHAs) B COCIUHEHUSAX, THUI KPUCTAITTHYECKON
pPEeIETKH KOHKPETHOT'O BEIecTBa (aTOMHAs, MOJIEKYJIpHasi, MOHHAs,

MEeTaJJTHYeCcKas)

1.5

ChopmupoBaHHOCTh YMEHUN ONpEAEATh XapakTep Cpellbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COSTUHEHUN

1.6

ChopMUpOBAaHHOCTH ~ YMEHHMA  KJIACCU(PHUIMPOBATH  XMUMHUYECKHE
peakuuu Mo pa3InyHbIM MPU3HAKaM (YUCIy M COCTaBY PEarupyroumx

BEIIECTB, TEIUIOBOMY d(deKTy peakiuu, HW3MEHEHUIO CTereHen




OKHCIICHHS  JJIEMEHTOB,  OOpaTMMOCTH  pEaKLUHMH,  yJaCTHUIO

KaTaJlu3aTopa)

1.7

ChopMUpOBAaHHOCTH ~YMEHHMH  COCTABISATh YpPaBHEHUS  pEaKIMi
pPa3JIMYHBIX TUIIOB, IIOJHBIE M COKpALICHHBIE YPABHEHUs pEaKLMH
MOHHOTO OOMEHA, YUUTHIBAsl YCJIOBUS, IPU KOTOPBIX 3TH PEaKLH HyT

JI0 KOHIIA

1.8

ChopmupoBaHHOCTh YMEHUI MPOBOJIUTH PEAKIUU, MMOATBEPHKIAIOLINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKHUX  BEIECTB,
pacro3HaBaTh OMNBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOUIUE B BOJHBIX

pacTBOpax HEOPTaHUYECKUX BEIECTB

1.9

ChopmupoBaHHOCTE YMEHHI PaCKPBIBATh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX peakuuit IIOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO OajlaHca 3TUX PEaKIui

1.10

ChopmupoBaHHOCTh yMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH

XUMUYECKOH peaKkIuy OT Pa3InIHbIX (PaKTOPOB

1.11

ChopMHUpPOBAaHHOCT, YMEHUH  OOBSICHATH  XapakTep CMEHICHUS
XUMHUYCCKOI'O paBHOBCCHUSA B 3aBUCHUMOCTHU OT BHCIIHCTO BO3HCﬁCTBHH

(npunnun Jle [latense)

OOm1ast 1 HeOpraHUYecKasi XUMHS

2.1

CchopMupoBaHHOCTH yMEHHUI packpbiBaTh cMbich [lepuoandeckoro
3aKOHa A.N. Menneneena U JIEMOHCTPUPOBATh €ro

CUCTEMATU3HUPYIOIIYI0,  OOBACHUTEIbHYIO M  NPOTHOCTHYECKYIO

byHKIIUU

2.2

CdopMHUpOBaHHOCTH YMEHHUM XapaKTEPU30BaTh JECKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB 1-4 mnepuonoB Ilepuoguyeckoit
cucTeMbl XuMHueckux daeMmeHToB J[.M. MeHneneeBa, wncnoiab3ys
MOHATUSA  «S-, p-, d-dTIEKTPOHHBIE OpPOUTATNY, <«OHEPIETHUYCCKUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHUYECKUX AFJIEMEHTOB M MX COEAMHEHUHN MO MepuojaM U rpynnam

[Tepuonnueckoit cucremsl xumuieckux 3neMmeHToB .M. Menneneesa
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CdhopmupoBaHHOCTE YMEHUN XapaKTEepH30BaTh (OMUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB Pa3IMYHBIX KIaCcCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHME  TCHETHUYECKOW  CBSI3M  MEXKIY
HEOPraHWYECKHMH  BEUIECTBAMH  C  [OMOIIBI0  ypaBHEHUN

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMUpOBAaHHOCTH ~ YMEHMH  YCTAHAaBIMBAaTh  MPUHAIIEKHOCTD

HEOPraHUYECKUX BEHIECTB MO MX COCTaBY K ONPEACIEHHOMY KIlaccy




(rpymnme) coenuHEeHUi (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIEC TUIPOKCHUIBI, COIIH)

2.5

ChopmupoBaHHOCTh YMEHHI HCIOJIB30BaTh XUMHUUYECKYIO CHMBOJUKY
Ui cocTaBlieHUsT (GOpMyN BEIIECTB W ypaBHEHUN XUMHUYECKUX
peaknuii, cuctematndeckyto HoMeHkIaTypy (IUPAC) u TpuBuaibHbIC
Ha3BaHUs OTJACIBbHBIX HEOPraHWYECKHX BeIIeCTB (yrapHblii ras,
YIJIEKUCIHIBIA Ta3, aMMHaK, raméHas H3BECTb, Heram€Has HW3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTE YMEHUW XapaKTEepH30BaTh (OMUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB Pa3IMYHBIX KIaCcCOB,
MOJATBEPXK/IAaTh  CYIIECTBOBAHHE  TCHETHYECKOW  CBSI3U  MEXIY
HEOPTraHWYECKMMH  BEUIECTBAMH  C  [OMOIIBI0  ypaBHEHUN

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CdhopmupoBaHHOCT YMEHHIA TJIAHUPOBATH M BBITIONHSATH XUMUYECKUN
OKCIIEPUMEHT (Pa3JIOKEHUE TMEPOKCHAA BOJOpOJA B MPHUCYTCTBUU
KaTaJn3aTopa, OIMpPEACICHHE CPEIbl PACTBOPOB BEUICCTB C ITOMOLIBIO
YHUBEPCAIFHOTO HMHAWKATOpA, BIMSHHE pa3IWYHBIX (DAKTOpPOB Ha
CKOPOCTh ~XMMHYECKOH peakUuuH, peaklud HOHHOrO OOMEHa,
Ka4yeCTBEHHBIC PEaKLIMU Ha Cynb(dar-, kKapOOHAT- U XJIOPHI-aHUOHBI, HA
KaTHOH aMMOHHs, PCILICHHE OSKCIIEPUMEHTAIBHBIX 3a1ad I0 TeMaM
«Metamms» U «HeMeramib») B COOTBETCTBUU C MPABHJIAMHU TEXHHKH
0e30macHOCTH MpH OOpAIIeHUH C BEIIECTBAMH M JIAOOPAaTOPHBIM
OGOpyZ[OBaHI/ICM; npcACTaBIATh PE3YJIbTAThI XUMHUYCCKOI'O
JKCIIepUMEHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIINX

peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyIbTaTOB

2.8

CoopMHUpPOBaHHOCTE yMEHHH coOMIOgaTh TMpaBHia IOJH30BAHUS
XUMHUYECKON TMOCyAoH M Ja0opaTOpHbIM O0OpyIOBaHHEM, a TaKKe
npaBuia oOpalmieHHs ¢ BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKLIUSIMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XUMHYCCKHX OIIBITOB

2.9

ChopMUpOBaHHOCTH ~ YMEHHMHA  XapaKTepU30BaTh  XMMHUYECKHE
MIPOLIECCHI, JIXKAIINE B OCHOBE MPOMBIIIJIEHHOTO IOJIYyYEHUs CEpHOMU
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpEACTaBIEHUN 00
Oo0IMX HAyyHBIX MPUHOMIAX M  OKOJOTHYECKHUX  Ipodiiemax

XUMHYCCKOT'O IMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThbl

3.1

ChopMHUpPOBAHHOCTh TPEICTABICHUNH O XWMHYECKOW COCTaBJISIONIEH

eCTeCTBCHHOHaY‘{HOﬁ KapTuHbl MHpaA, POJIM XUMHU B TO3HAHUH




SBICHUM TPUPOJL,, B (HOPMHUPOBAHHHM MBIIIICHUS | KYJIbTYPBI
JTUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOUN JUIs
pelieHusl TPAKTUYECKUX 3a7ad M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOILLEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTD YMEHUU KPUTHUYECKH AHAJIN3UPOBATH
XUMHUYECKYI0 HMH(POpPMAIUIO, MOIYy4aeMyl0 HU3 pPa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHMKaIMH, ceTb VIHTEpHET U Ipyrue)
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CdhopmupoBaHHOCTE yMEHHI COONIOATh TPaBUIA JKOJIOTUYCCKU
11€J1eCO00pa3HOro MOBEAEHUs B OBITY M TPYAOBOH JAEATENBHOCTH B
LEIAX COXPAaHEHHUS CBOETO 30POBbs M OKPYKAIOLICH NPUPOIHOU

CpeIbI
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OCOSHaBaTI: OITIACHOCTH BOSI[GﬁCTBHSI Ha JKUBBIC OpFaHI/ISMLI
ONpeAeIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens 1K, noscHsITh
Ha TIpUMeEpax CrocoObl YMEHBIICHUS W MPEAOTBPAIIEHUSI UX BPEIHOTO

BOSHCﬁCTBHH Ha OpraHus3M 4CJIOBCKa

3.5

CdhopMupoBaHHOCTD yMEHUI MIPOBOJIUTH BBIYMCIICHUS c
UCIIOJIb30BAHUEM IOHSTHS «MAaccoBasl J10JI1 BEIECTBA B PacTBOPE»,
OOBEMHBIX OTHOLICHWH Ta30B NpPH XUMHYECKUX PEaKIUSIX, MAaccChl
BellecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEILECTBA,
Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEILECTB,
TerIoBoro 3((dexra peaku Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl

BEIIECTB, IIPEBPAILLIEHUS U COXPAHEHUS SHEPTUU




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii JJIEMEHT COePKAHUSA

1

TeopeTnueckne OCHOBBI OPraHU4YECKONH XUMHH

1.1

[Ipenmer opraHnyeckoid XHUMHUU: €€ BO3ZHUKHOBEHHE, PAa3BUTHE W 3HAYCHHUE B
MIOJIyYEHUU HOBBIX BEUIECTB M MaTepuaioB. Teopuss CTPOEHHS OpPraHUYECKUX

coequHennit A.M. bytnepoBa, €€ 0OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNIbl OpraHMYEeCKHX BellecTB. ['oMonorus, wu3oMepus.
XuMuyeckasi CBSI3b B OPraHUYECKUX COCOUHEHHUSIX — OIMHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienue o KacCUpUKAIMA OPTraHUYECKUX BEILECTB

1.3

Homenkiatypa opraHuueckux COeAMHEHUM (cucTeMarhdeckasi) U TPUBHAJIbHbBIC

Ha3BaHUS BAXKHEHUIIINX Hpe[[CTaBI/ITeHeﬁ KJIaCCOB OPTaHNYCCKUX BCIICCTB

VYri1eBo10pOBI

2.1

AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH pAll. MeTaH U 3TaH — IpocTeiIIne
NPEJCTaBUTENIN AIKAHOB: (U3NYECKHEe U XHMHUYECKHE CBOWCTBA (peaKiuu

3aMEIEeHHS U TOPEHUs ), HaXOXKICHNUE B IPUPO/IE, MOJTyYEHHE U TPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUH pAn. OTWIEH W TPOMWIEH —
MPOCTEHIINE MPEICTAaBUTENN AIKEHOB: (pU3MUecKHue M XHMMUYECKHE CBOWCTBA
(peaKLII/II/I TUAPUPOBAaHUA, TAJIOTCHHUPOBAHUA, THUApPaTaAllUH, OKHCJICHUA U

HOJII/IMepI/ISaI_[I/II/I), MOJIYYCHUC U TPUMCHCHUC
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Anxanuensl: Oyramuen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakHEHIINE
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomyuenne cuHTeETHUECKOTO

KaydyKa U pe3HHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUN psiA. ALIETHIICH —
IPOCTEHIIMKA TpEeACTaBUTENb AJKUHOB: COCTaB, CTPOEHHE, (GU3NYECKHE U
XMMHUYECKHE CBOWCTBA (peakLUy THIPUPOBAHUS, TaJOr€HUPOBAHUS, THIpaTalluH,

TOpPEHMS ), IOJyUYEHUE U IPUMEHEHHE

2.5

Apensl. benszon: coctaB, cTpoeHHe, (QHU3MYECKHE U XUMHYECKHE CBOWCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBAHUSA), OJyYEHUE U IPUMEHEHHE. Toyour:
COCTaB, CTpOCHHE, (u3MUeckne W XHMHYECKHE CBOWCTBA  (peaKiuu
TaJIOTCHUPOBAaHUSI M HUTPOBAHHSA), TOIYYCHHUE W TpHUMEHEHHe. TOKCHYHOCTH
apeHOB. ['eHermyeckas CBA3b MEXAY YIVIEBOJOPOJAMH, IPUHAUICKAUMU K

Pa3JIMYHBIM KJIacCaM

2.6

[TpupoHbIe HICTOYHUKH YTIIeBO10poA0B. [IpupoHbIil ra3 u nonyTHbe HEPTIHbIE




ra3sl. Hedtp u e€ mpoucxoxnenue. CrnocoObl nmepepaboTku HEPTH: MEpETroHKa,
KPEKUHT (TePMHUECKUI, KaTanuTtuieckuil), nuponus. [IpomaykTsel mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBILIUIEHHOCTH W B ObITy. KaMeHHBIH yroiap u

MIPOIYKTHI €r0 IepepadoTKH

Kucnopoaconepkaiiyue OpraHnIecKue COSMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHON U 3TAHO: CTPOEHHE, (PU3NUYECKUE
U XUMHYECKHME  cBOWcTBa  (peakuuMM C  aKTUBHBIMH  METaJUlaMH,
rajJjioreHOBOJIOPOJIaMHU, TOpPEHUE), MpUMEHEHHE. BomopolHbIe CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlefiCTBME METaHOJIa W ATaHOJA HA OPraHU3M YeJIOBEKa.
MHoroaTtoMHbIe CIUPTHI. DTUICHIVIUKOIb U TIUIEPUH: CTPOCHUE, (PU3UUYECKUE U
XUMUYECKHE CBOWCTBa (B3aMMOJECHCTBHE CO  IIECJIOYHBIMU  METaJlIaMH,
KaueCTBEHHasi peakilusi Ha MHOIOATOMHbIE CHHpThI). JleiicTBUE Ha Opranusm

YCI0BCKa. HpI/IMeHeHI/IC TIIMLOEPpHUHA U STUJICHITIUKOJIA

3.2

@eHOM:  CTPOGHHE MOJIEKYNBI, (U3NYECKMEe U XUMHUYECKHE CBOICTBA.

Toxcuunocts denona. [Ipumenenue penomna

3.3

Anpaerunpl ¥ KeToHbI. DopMabaeTyl, aleTadbJAeTU/l: CTPOCHHE, (GU3NIECKre 1
XUMHUYECKAE CBOMCTBA (pEaklMM OKHMCIICHHUS W BOCCTAHOBJICHUS, KaueCTBEHHBIC

peakuun), NoJy4eHue U IpUMEHEHUE

3.4

OAHOOCHOBHBIE TpeAeabHbIe KapOOHOBBIE KHUCIOTH. MypaBbuHAs U YKCyCHas
KHUCJIOTBI: CTPOCHUE, PU3HMUECKUE U XUMHUYECKHE CBOICTBA (CBOMCTBA, 00IIMe IS
Kjlacca KHCJIOT, peakiuss dSTepuuKanuu), TOJIyYeHHEe ¢ IMPUMEHEHHE.
CreapuHOBas M OJICMHOBAs KUCJIOTHl KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX

KHCIOT. MBIjIa KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIIEC HeﬁCTBHe

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupoB. [Ipumenenue xupoB. buonoruyeckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(UKaIus YrieBoAOB (MOHO-, AH- U TOJIHCAXaPUIIBI).
I'moko3a — mpocTedmii MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJIEKYIIbI,
(dbu3HYecKre 1 XUMUYECKHEe CBOMCTBA (B3auMoaeiicTBre ¢ ruapokcuom meau(1l),
OKHCJICHWE aMMHA4YHbIM pacTBopoM okcuaa cepeodpa(l), BoccTaHoBieHHE,
OpOXXKeHHE TIIIOKO3bl), HAXOXJEHUE B IMPHPOJIE, NMPUMEHEHUE, OHOJIoTHYecKas
poib. ®otocuntes. Opykro3a Kak n3oMep IoKo3bl. Kpaxman u meironos3a Kak
npupoaHble mnoiaumepbl. CTpoeHHe KpaxMmana M 1eutono3bl. dusnueckue u

XUMHUYECKHE CBOICTBA Kpaxmaia (TUIpoJIn3, KaYeCTBEHHAs PeaKIus C HOJA0M)

A3oTcoiepKaIiie OpraHuIecKie COeTMHCHUS

4.1

AMUHOKHUCIIOTHL Kak am@oTepHble opraHuyeckue coeauHeHus. dusnueckue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpUMepe TIiauiuHa). buonormueckoe




3HAYCHHUEC aMUHOKHUCIIOT. HGHTI/I[[I:I

4.2

benkn Kkak mIpUpPONHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. IlepBuuHas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OeNKOB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THIPOJIU3, ICHATYpallvsl, KAYeCTBCHHbBIE PEaKIIUK HA OEIKU

BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS

5.1

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSIPDHBIX COEAMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIH, CPEAHSISI MOJIEKYJIIpHas
Macca. OCHOBHBIE METOJbI CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH —

noJimMepu3anusa U NOJIUKOHICHCAA

5.2

DKClIepUMEHTAIbHbIE METOJbl M3yYEHHUS BELIECTB U HUX MPEeBpaLICHHI:
O3HaKOMIJICHHE ¢ 00pasiaMu MPUPOJAHBIX M UCKYCCTBEHHBIX BOJIOKOH, MIACTMACC,

Kay4yykoB. [loryueHre CHHTETHYECKOTO KaydyKa U PE3UHBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

TeopeTnyeckre OCHOBBI XUMUU

1.1

XUMUYECKUH 371eMeHT. ATOM. SIapo atoma, M30TOIBL. DJIEKTpOHHAsE 000JI0YKa.
DHepreTuvecKre YpoBHHU, MOIYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DTIEMEHTEHI.
OCOoOEHHOCTH pacIpeesIeHUs] MIEKTPOHOB 10 OPOUTAISAM B aTOMax JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJO0B. DIEKTPOHHAS KOH(UTYpAIHsI aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema XuMH4eCKux 3aeMenToB .M.
MenpeneeBa. CBsi3b NEpUOAMYECKOr0 3akoHa U [lepuogmyeckoil CUCTEMBI
xumudeckux aemeHTroB .M. MenzeneeBa ¢ COBpEMEHHON TEOPHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX WMH TPOCTHIX M CJIOXKHBIX BEIIECTB IO TPYIIaM U TEpUOIaM.

3HaucHUE NEpUOANYCCKOr0 3aKOHA B PA3BUTHUU HAYKU

1.3

Ctpoenne BemiecTBa. XHUMHUYECKas CBSI3b. BHIBI XHUMHUYECKOW  CBS3HU
(KoBaJieHTHAs HEMOJISIpHAsT M TMOJsipHasi, HWOHHAs, MeTajumyeckas). HoHbI:
KaTHOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUYECKON CBSI3U

(oOMeHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

1.4

BanentHocTb. DnekTpooTpuiaTeabHOCTh. CTENEeHb OKUCICHUS

1.5

BemectBa MONEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEIECTBA. THUMbl KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUINA KPUCTALIMYECKOM pewmérku. IloHsaTne o0 aucnepcHsIX

cuctemax. VcTuHHBIE U KOJUIOUJHBIC pPaCTBOPHI. MaccoBas J0JIs1 BC€IICCTBA B




pacTtBope

1.6

Knaccudukanus Heopranndeckux coenuaeHnii. HoMeHknaTypa HeopraHn4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukamms — XMMHYECKMX — peakuuid B
HEOPraHMYECKONM M OPraHMYECKON XUMHUH. 3aKOH COXPAHEHHs MacChl BEILECTB,

3aKOH COXPaHEeHMsI U MPEBPALICHUS SHEPTUU IPU XUMHUECKHUX PEaKIMIX

1.8

CKopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOparumble peakuuu. XuMHU4Yeckoe paBHoBecue. MDakTophl, BIMAIONIUE HA

cocTosiHue xuMmmuieckoro pasHoBecus. [Tpunuun Jle [llatense

1.10

OnexTponuTrueckas aucconuanus. CuiabHbIe W cia0dbie AnekTposmThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIIas, HEUTpalibHAas, IIeJI0UHast. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEIFHO-BOCCTAaHOBUTEIIbHEIE pcaknuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxenue HeMerauioB B llepuoauyeckoi cucreMe XUMUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpOoeHHs aToMOB. Dusnyeckue

CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHSI HEMETAJIOB (Ha MPUMEPE KUCIOPOAa, CEPHI,

dbocdopa u yriepona)

2.2

XWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTEHOB, CEpbI, a30Ta,
dbochopa, yriepoma M KpEeMHHsS) M HX  COEAUMHEHUH  (OKCHIOB,
KHCIIOPOJICOACPKAIMX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuil). IlpumeHenue

Ba)KHEUIINX HEMETAJJIOB U UX COSIUHEHUN
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Meramnsl. Ilonoxenue wmeramioB B Ilepuogudeckod cucreMe XUMUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS DJICKTPOHHBIX 000JOYEK
aToMoB MeTayuioB. OOmue duzndeckue cBocTBa MeTaJioB. CIilaBbl METAIIIOB.

DNEKTPOXUMHYECKUN psijl HAIIPSHKEHUH METalIOB
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XWMHYECKHE CBONCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KalWi, KaJbIUH,
MarHuii, aJTIOMUHHHA, ITUHK, XPOM, Kele30, MeIb) U HX coeauHeHwid. OOmue

CIIOCOOBI MOJIYYCHHU MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJ1IJIOB B 6bITy U TCXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPTaHNYCCKUX BCUICCTB, NPUHAMICKAIIUX K PA3JIMIHBIM

KjaccaM

XUMUS U )KU3Hb

3.1

Ponp xuMum B 00Oecrie4eHHH 3KOJOTUYECKOW, SHEPreTUYEeCKOW W THIINEBOI
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHATHE O Hay4YHBIX METOoJaX MO3HAHHS

BEIIIECTB U XUMUUYECKHUX PEAKIIUM

3.2

[IpencraBienust 06 OOIMIMX HAYYHBIX MPUHIMNAX MPOMBIIUIEHHOTO MOJYYEHHS




BOXHEHMIIMX BelIeCTB. UenoBEK B MHUpPE BELIECTB MU MATEPHAJIOB: BaKHEUILHNE
CTPOUTENBHBIE MaTepUalibl, KOHCTPYKUHOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, Marepuajibl Uil AJIEKTPOHUKH, HAaHOMATEpHANIbl, OPTaHUYECKHE U

MUHEpaJIbHbIC YI00pEHUs

3.3

XuMusi W 300pOBbE UEJOBEKa: MpaBuUjia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
[IpernapaToB, MpaBuiia 6€30MacHOr0 UCIOJIB30BAaHUS MTPENapaToB OBITOBON XUMUU

B ITIOBCEIHEBHOMU KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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