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HOACHUTEJIbBHASA 3AIIUCKA

[IporpaMma 1O XWMUKM Ha YpPOBHE CpeaHEro oO0uero oo0pa3oBaHUs
pazpaborana Ha ocHoBe deaepanpHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06
oOpasoBanuu B Poccuiickoit denepauun», TpeOOBaHUN K pe3yjabTaTaM OCBOCHUS
dbenepanpbHON 00pa3oBaTEIbHOM MPOrpaMMbl CpeIHEro o0Imero oOpa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B DefepalbHOM  TOCYIAPCTBCHHOM
oOpasoBatenbHoM crtangapre COO, c¢ yuérom Konnenuuu mnpenoaBaHus
ydueOHOro mpenmera «XuMHUs» B 00pa3oBaTelIbHBIX OpraHuzanusx Poccuiickoii
Odepepanuu, pealn3yrOUUX OCHOBHBbIE 00pa3oBaTelbHbIE MPOTPaMMbl, H
OCHOBHBIX MOJIO)KeHUN «(CTparerum pa3BuTusl BocnuTaHus B Poccuiickon
®denepannu Ha nepuon 1o 2025 roma» (Pacmopsbkenue I[IpaButenberBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIXO/OB K pa3pabOTKe MpPOTrpaMMbl MO XHWMHH, K ONPEIEICHUIO
oO1el cTpaTeruu o0y4eHus, BOCIIUTAHUS U PAa3BUTUSI O0YYAIOUIUXCSl CPEeICTBAMU
yaeOHoro npeameta «Xumus» aist 10-11 kimraccoB Ha 6a30BOM YPOBHE COCTABWIIH
koHIentyaiabHpie monoxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
COJIepXKaHUsl, pe3ylbTaTOB OOydeHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMHU
0011e00pa30BaTeIbHON  OpraHU3alllH, SBISIETCS HEOThEMJIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CHYXHT 3aBEpIIAOIIMM JTallOM peanu3alud Ha
COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
LEJTOCTHOM CHUCTEeME XHUMHYECKOTO O0O0pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPO/IbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpbl
YeJoBEeKa, a TaKkKe OJKOJIOTMYECKHM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
30pPOBBI0O W TPUPOAHOM cpene. Peamusyercs XuMudeckoe oOpa3oBaHHE
00yUarIIMXCcd HAa YPOBHE CpeHEro oOIIero o0pa3oBaHMUs CPEICTBAMH YUECOHOTO
npeamera «XuUMHUSI», COJEpKaHUE U IOCTPOCHUE KOTOPOro OIpeeNieHbl B
nporpaMMe MO XMMHH C Y4E€TOM CHenudUKA HAYyKH XUMUHU, €€ 3HA4YCHUS B
MO3HAHUM TPUPOJBI U B MaTEPUAIBHOM KU3HH OOIIECTBA, a TaKkKe C Y4ETOM
o0lKX 1enell W NPUHIUIIOB, XapaKTepHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpeHero obiiero oopazoanus B Poccuiickoit deaeparuu.

XuMHSL KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK HUTPacT 0COOYIO0 PoOJib B
COBPEMEHHOM ITMBUJIM3AIlMU, B CO3/IaHMM HOBOM 0a3bl MaTepuaIbHOU KYJIBTYPHI.
Ona BHOCUT CBOM BKJaJ B (POPMUPOBAHME PALIMOHATILHOTO HAYYHOTO MBIILICHHUS
B CO3/]JaHUE IEJIOCTHOTO MPEJCTaBICHUSI 00 OKpYXKalollleM MHUpPE KaK O €JIMHCTBE
MPUPOJIBI U 4YEJIOBEKAa, KOTOpoe (OpMHUPYETCS B XMMHUM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOTO COCTaBa OKPYXAIOIIETO MHUpPa, OCO3HAHMS B3aMMOCBS3U MEXIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMHU 00JACTAMH MPUMEHEHUS .



TecHO B3auMOJEUCTBYSI C IPYTMMH €CTECTBECHHBIMU HayKaMu, XMMHS CTajna
HEOTHEMJIEMOMN YaCThIO MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
Tpyla U >KU3HU Kaxaoro ujeHa ooOmiectBa. CoBpeMEHHas XUMHS KaK Hayka
CO3MJATENbHAs], KaK HayKa BBICOKMX TEXHOJOTHI HAIlpaBlieHA Ha PEUICHUE
rI00adbHBIX MPOOJEM YCTOMUMBOTO PAa3BUTHSL YEJIOBEYECTBA — CHIPHEBOM,
AHEPTreTUYECKOM, MUIIEBON, IKOJOTUUECKOI 0€30MaCHOCTH U OXPaHbI 3/I0POBBS.

B cootBercTBUM C OOMMMHU LENSIMU W TPUHIUIAMH CPEIHETO OOIIEro
oOpa3zoBanus cojepkanue npeamera «Xumus» (10-11 kmacchl, 6a30BBI YPOBEHb
W3YYCHHUS) OPUCHTHPOBAHO MPEHMYIIECTBCHHO Ha OOINEKYIBTYPHYIO MOATOTOBKY
oOyyJaromuxcs, HEOOXOAUMYI0O MM JJs BBIPAaOOTKM MHUPOBO33PEHUECKUX
OpPHEHTUPOB, YCHENIHOTO BKIKOYEHHS B JKU3Hb COLMYMa, MPOJOJIKEHHUS
o0pa3oBaHusl B pa3JIMUHbIX 00JACTAX, HE CBI3AHHBIX HEIIOCPEACTBEHHO C XUMUEH.

CocrapisitoniuMu  nipeaMetra  «XUMHUS»  SIBISIIOTCS  0a30Bble  KypChl  —
«Oprannueckass xumusi» U «OOmass U HEOpraHWYECKass XUMHUSA», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHusl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: cUCTEMa
3HAHUH 10 HEOPTAHWYECKOW XUMHH (C BKIIFOUCHUEM 3HAHUH M3 OOIICH XUMHH) W
oprannueckor xumuu. OopmupoBaHUE NAHHOW CUCTEMBbI 3HAHUW INPU HU3YYECHUU
npeaMera 00ecleurnBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCEr0 MHOT000pas3us
BEILIECTB HA OCHOBE OOIIUX MOHSITUM, 3aKOHOB U TEOPHUN XUMHUHU.

Ctpykrypa cojaepxkaHus KypcoB — «Opranuyeckas xumusa» u «OOmas u
HEOpraHuueckas XuMus» cpopMupoBaHa B MpOrpaMme MO XUMUHM Ha OCHOBE
CUCTEMHOr0 TOAXOJa K U3Y4YCHUI0O YuyeOHOro marepuaiia M 00yCIOBJIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUM Ha  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypc€ OpPraHMYEeCKOM XUMHHM BEHIESCTBA
paccMaTpUBalOTCS HA YPOBHE KJIACCHUYECKOM TEOPUM CTPOEHUS OPTaHUYECKUX
COCOMHECHUN, a TaKKE HAa YPOBHE CTEPEOXMMHUYECKHMX M 3JIEKTPOHHBIX
MpeACTaBIeHU O cTpoeHuu BenlecTB. CBeaeHUss 00 U3y4aeMbIX B Kypce
BEILIECTBAaX JIAIOTCSA B Pa3BUTHH — OT YIJIEBOJAOPOJOB JI0 CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COEOMHEHUU. B Kypce OpraHM4eckod XUMHH TOJIYYarOT pPa3BUTHUE
chopMupoBaHHbIE Ha YPOBHE OCHOBHOTO 0OIlEero 00pa3oBaHus NMEpPBOHAYAIbHBIC
MpEeACTaBICHUS O XUMUUYECKON CBA3M, KIacCU(DUKAMOHHBIX MPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, 0 XUMUYECKON PEAKIUH.

[long HOBBIM yriaom 3peHHss B mpeaMere «XuMus» 0a30BOTO YpOBHS
paccMaTpuBaeTCsl HM3Y4YEHHBII Ha YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus
TEOPETUYECKU MaTeprall U (PAKTOJOTHUYECKHUE CBEACHUS O BEILIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» O0y4YaromuMcsl TPEAOCTaBISETCS BO3MOXKHOCTb OCO3HATh 3HAYEHUE
MEPUONYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX U METOJIOJIOTMYECKUX TMO3UIUH,



ry0oke TMOHSATh HUCTOPUYECKOE U3MEHEHHE (YHKIMNA STOro 3akoHa — OT
o0obmaromel 10 OOBACHSIONIEH U MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWM O BaXXHEWIIMX BEMIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUH, a TAKXKE O XUMUUYECKUX PEaKIMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TpOTeKaHus pomomHseTrcs B kypcax 10 wm 11 xmaccos
AJIEMEHTAMU COJEPKaHUSl, HUMEIOUMMU KYJIbTYPOJIOTHYECKU U TMPUKIATHOU
XapakTep. OTH 3HAHUA CIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3U XHUMHUHU C
IPYTUMHM HAyKaMH, PACKPBIBAIOT €€ pOJIb B IO3HABATEIBHOU U IPAKTUYECKOH
JESATETbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAaXKEHUSI K MPOLECCY
TBOpPYECTBA B 00JaCTH TEOPUU U MPAKTHUUECKUX MPUIIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHUEHW, KPUTUUYECKH OCMBICIMBATh MH(DOpMALUIO U
NPUMEHSATh €€ JUIsl TOMOJIHEHMS] 3HAaHWM, pEIIeHUS WHTEIUICKTYalbHbIX H
AKCIEPUMEHTAIBHBIX UCCIIEIOBATENIbCKUX 3a/1au. B nenom conepxanue yaeOHOTO
npeamMera «XUMHS»  JITaHHOTO  YPOBHS  U3Y4YEHUS  OPUEHTUPOBAHO  Ha
dbopMupoBaHHEe y OO0YYaIOMMXCS MHPOBO33PEHUYECKON OCHOBBI i1 MOHUMAHUS
dunocopckux uaeH, Takux Kak: MaTepHalbHOE €IMHCTBO HEOPraHUYECKOro M
OpraHUYeCKOro Mupa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHEM, TO3HABAEMOCTh MPHUPOJHBIX SBJICHUN NYTEM OHKCIEpUMEHTa U
pelieHuss TPOTHUBOPEUMNA MEXKIYy HOBBIMU (akKTaMH U TEOPETUYECKUMU
MPEANOCHIIKAMHU, OCO3HAHUE POJIU XUMHUHU B PEUICHUU SKOJOTUYECKUX MpoodiieM, a
TaKke MpoodsieM cOEPEKEHHS] YPHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3aHUsI HOBBIX
TEXHOJIOTUN U MaTEPHUAJIOB.

B nmmane pemieHust 3amady  BOCIHUTAHUS, Pa3BUTHUS U COI[MATU3AIMU
OoOy4Yaroluxcs NPUHATHIE MPOTPAaMMON MO XUMHUHM TOAXOAbl K OMNPEEICHUIO
COJIEpXKaHUS M TOCTPOCHUS TMpeAMeTa MpeAycMaTpuBaroT (popMHUpOBaHUE
YHUBEpPCAJIbHBIX Y4E€OHBIX JCHCTBUM, uUMerONMX 0a30Boe 3HAUYEHUE IS
pPa3IUYHBIX BHJIOB JACSATEIBHOCTU: pEIIeHUsT NpoOieM, MOHUCKa, aHaiu3a u
00paboTku UHPpOpMAIUK, HEOOXOAUMBIX [ MPUOOPETEHUS OMbITA MPAKTUIECKON
U HCCJIEIOBATENIbCKON NIESITEIIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHUHU
XUMUHU.

B npaktuke mnpemnojaBaHusi XMMHUU KaK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHMs, TaK U Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus, IPH ONpeaeTICHUN
COJIEpKATEIbHON XapaKTEPUCTUKHU IIeJiel M3ydeHUs MpeaMeTa HalpaBlIeHHEM
MEPBOCTENIEHHOW 3HAYUMOCTH TPAAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKOW HAayKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JESATETLHOCTH YEJIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOWU KyJIbTyphl. C
METOJIMYECKOM TOYKHM 3PECHMUS TAKOW MOAXOJA K OIPEACICHHUIO LIEJNIEH W3y4YCHUS
MpeAMETa SIBJISIETCS BIIOJIHE OMPABIAHHBIM.



CornacHO AaHHOW TOYKE 3pEHUS TJIaBHBIMU IEJISIMU HM3Yy4YEeHHUS MpeaMera
«Xumus» Ha 6azoBom ypoBHe (10 —11 xi1.) sBIsIFOTCA:

e (opMupoBaHME CHUCTEMbl XMMHUYECKUX 3HAHUW KAk  BaKHEUIIeH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA, B OCHOBE KOTOPOM
JeXKaT KIIOYEBbIE MOHATUS, (yHIaMEHTAIbHbIEC 3aKOHBl U TEOPUU XUMUHU,
OCBOCHHUE $I3bIKA HAYKHU, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYITHBIX
00001IeHNHT MUPOBO33PEHUYECKOTO XapaKTepa, O03HAKOMJICHHE C HCTOpHEH
WX Pa3BUTUS U CTAHOBJICHUS;

e (opMupoBaHUE U pa3BUTHUE MPEJICTABICHUN O HAYYHBIX METO/AaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKIHil, HEOOXOIUMBIX [Jsi MNPHOOpPETEHUS
YMEHUU OPUEHTUPOBATHCSI B MHUPE BEUIECTB U XUMUUYECKUX SIBJICHUH,
MMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKON U MOBCEIHEBHOM KU3HU;

e Pa3BUTUE YMEHHI U CIOCOOOB JIEATEIILHOCTH, CBSI3AHHBIX C HAOIIOJICHUEM U
OOBSACHEHUEM XHUMHYECKOIO HJKCIIEpUMEHTA, COOJIOJICHHEM  MpaBUII
0e30ImacHOTro O0paIeHus ¢ BEIIECTBAMU.

Hapsiny ¢ aTum, copepkareiibHasi XapaKTEpPUCTUKA LIeJIeH U 3a7a4 U3yUYeHUS
npeaMeTa B IporpaMMe o XMMUM YTOUHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMU B CUCTEME CpeAHero obmiero oopaszoBanusi. CeroaHs B
MpenojaBaHud XUMUU B OoOJibIIell  CTEMEeHW OTHAETCS  MPENNoYTEHUE
MPaKTUYECKOM KOMIIOHEHTE COJAEpKaHusi OOydyeHUs, OpPUEHTHUPOBAHHOM Ha
MOATOTOBKY BBIMMYCKHUKA 00I11€00pa30BaTEeIbHON OpPraHU3alllM, BIAJICIONIETO HE
HaOoOpoM 3HaHMM, a (QYHKIMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHUSAMH aKTUBHOTO TMOJYYEHHs] 3HAHUM U MPUMEHEHUS] UX B peajbHOU JKU3HU
JUTSL PEIICHUS] TPaKTUYECKUX 3a1ay.

B cB3u ¢ 3TUM mNpu HU3Y4YEHUH TMpeaMeTra «XUMHS» JOMUHUPYIOLIEEe
3Ha4YEeHHE MPUOOPETAIOT TaKKE LIENU U 3a1a4l, KaK:

ajganTanys oOy4arolmuXcs K YCIOBHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHUE  HMHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO TPaMOTHBIX
pelnieHui B KOHKPETHBIX JKU3HEHHBIX CUTYallUsiX, CBSI3aHHBIX C BEILECTBAMU U UX
MIPUMEHEHHEM,;

dopMupoBaHue y OOYYAMOIIUXCS  KIIOYCBBIX  HABBIKOB  (KJTFOUEBBIX
KOMIICTCHIIMN), HMMEIOIIMX YHHUBEPCAIbHOE 3HAYCHHE JUISl PA3IUYHBIX BHJIOB
JESATETLHOCTU: PElIeHUsT mpo0eM, MOUCKa, aHanu3a U 00paboTKu MH(OpMaINH,
HEOOXOIUMBIX IS MPUOOPETEHUs] OMbITa JACSTEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B I[IO3HAHUUM XHUMHHM, a Takke [UJIl OLEHKH C TO3UIUN
AKOJIOTUYECKOM 0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKUX
MPOIIECCOB HA OPraHU3M YEJIOBEKA U MPUPOJHYIO CPENy;



pa3BUTHE TO3HABATEIHHBIX HMHTEPECOB, HMHTEIUICKTYAJbHBIX M TBOPUYECKHX
crocoOHOCTEN 00YyYarOIIUXCS: CHOCOOHOCTH CAMOCTOATENIBHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMUU B COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU, HCTIOIH30BaTh
COBpEMEHHbBIE WH(POPMAITMOHHBIC TEXHOJIOTHH IS TIOWCKA W aHalnW3a y4eOHOU U
HAYYHO-TIONMYJISIPHON MHGOPMAIIMA XUMUYECKOTO COJICPKAHUS;

dbopMHUpOBaHUE U PA3BUTHE y O0YUYAIOIINXCS ACCOIMATHBHOTO W JIOTHYECKOTO
MBIIIJICHUS, HAOFOIaTeTLHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOECHHO
HEOOXOMUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHWUU W TPOBEACHUH XUMUYECKOTO
DKCIICPUMEHTA,

BOCIIUTAaHWE Yy OOy4almuxcs YOexJEHHOCTH B T'yMaHUCTUYECKOU
HAIMPABJICHHOCTH XWMHH, €€ BAXKHOW pOJIM B PEHICHUH TJIO0ANTBHBIX MpoOeM
PaIMOHAILHOTO MPUPOIAOIIONH30BAHNUS, TIOTIOTHEHHS YHEPTETUIECKUX PECYPCOB H
COXPAaHECHHS TPUPOTHOTO PABHOBECHs, OCO3HAHHS HEOOXOIUMOCTH OEpPEeKHOTO
OTHOIICHHSI K TIPUPOJIC W CBOEMY 3JI0POBBIO, a TaKXe MPUOOPETEHUS OIBITa
WCIIOJIb30BAHUS TIOJIYYEHHBIX 3HAHUW IS TIPUHSATUS TPAMOTHBIX PEIICHUN B
CUTYaIHSX, CBA3aHHBIX C XUMUUYECKUMH SIBIICHHUSIMHU.

B yueOGHoM maHe cpegHero oOuiero oOpa3oBaHus TpeAMET «XHUMUI»
0a30BOT0 YpPOBHS BXOJHUT B COCTaB MPEAMETHON 00sacTu «EcTecTBEeHHO-HAay4YHBIC
MIPEIMETHI».

OO1ee 94nCI0 YacoB, OTBEACHHBIX IS U3YUCHHSI XUMHH, Ha 0a30BOM ypOBHE
cpenHero ooiiero odpa3oBanus, coctaBisieT 68 vacos: B 10 kmacce — 34 gaca (1
yac B Heaelnmo), B 11 kimacce — 34 vaca (1 gac B HeJei0).



COIEPKAHUE OBYYEHUA
10 KITIACC
OPT'AHUYECKAS XUMMUA

Teopernvyeckue OCHOBBI OPraHUYeCKOM XMMHUU

[IpenqmeT opraHndecKOrM XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHHE B
MOJyYEHUN HOBBIX BEHIECTB WM MATEpUaAJOB. TeopHs CTPOEHUS OPraHUYECKUX
coenuHeHnuit A. M. BytiepoBa, e€ ocHOBHbIE MON0KeHUs. CTPYKTYpHBbIE (hOPMYIIbI
OpPraHMYeCKUX BEWIECTB. ['oMomorusi, wu3zoMepuss. XUMHYECKas CBSI3b B
OPraHUYECKUX COCINMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBS3HU.

[IpeacraBnenue o knaccuukanuu OpraHudeckux BemiecTB. HomeHkmarypa
OpPraHWYCCKUX COCIUHCHUI (cHcTeMaTHYeckas) W TpUBHAJIbHBIC Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENICH KJIACCOB OPTraHUYECKUX BEILIECTB.

DKCINEPUMEHTAIBHBIE METOAbl H3YyYEHUsS BELIECTB M WX MPEBPALLICHUN:
O3HAKOMJICHHE C oO0pa3llaMd OPraHMYeCKHMX BEIIECTB M MaTepuajlaMyd Ha HUX
OCHOBE, MOJECIUPOBAHUE MOJEKYJI OPraHMYEeCKUX BEIIECTB, HAONIOJECHUE U
ONMCAaHUE IEMOHCTPALMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
NpH HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHKUE U TOPCHHUE).

YriaeBopopoasl

AJKaHBI: COCTaB W CTPOCHUE, TOMOJIOTMYECKHH psa. MeraH U 3TaH —
MpPOCTEHIINEe MPECTaBUTENN AaJIKaHOB. (U3MYECKUE U XUMHUYECKHE CBOICTBA
(peakiuu 3aMeUICHUS W TOPCHUs), HAXOXJICHWE B NPUPOJE, IONYYCHHUE U
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN Psifl. DTUJICH U MPOINUIEH —
MpPOCTEHIINEe MPEICTaBUTENN AaJIKEHOB: (U3MYECKUE U XUMHUYECKHE CBOICTBA
(peakuuy TUJIPUPOBAHUS, TaJOTEHUPOBAHMS, THUApPATAIMU, OKHUCICHUS W
MOJIUMEPHU3AIINH ), TIOJTYUYCHHE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metmnOyranuen-1,3: cTpoeHue, BaKHEUIIHE
XHUMUYECKUEe CBOHMCTBa (peakims monuMepusanuu). [logydeHrne CHHTETHYECKOTOo
Kay4dyKa U PE3UHBI.

AJKMHBI. COCTaB U OCOOCHHOCTU CTPOCHHUSI, TOMOJIOTHYECKUN psii. ALETUIICH
— TMPOCTEHIIUN MpeICTaBUTENb AJIKHHOB. COCTaB, CTPOCHHUE, (PUIHYECKUE U
XAMUYECKUE CBOMCTBa (pEaKIMK THIPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIINH,
TOPCHHS), TIOJYYCHHE U TPUMCHEHUE.

Apenbl. beHzoin: cocrtaB, cTpoeHue, (pU3UUYECKUE U XUMHYECKHUE CBOMCTBA
(peakiuy TaJlOreHUPOBAHUS U HUTPOBAHHMS), MOJTYYCHHE W MPUMEHEHUE. 101)01:
cocmas, cmpoenue, (usuueckue U  xumuueckue  ceolcmea  (peakyuu
2ANI0CeHUPOBAHUSL U HUMPOBAHUL), NOIYHeHue U npumeHeHue. TOKCUIHOCTD



apeHoB. ['eHeTMueckas CBA3b MEXKIY YIVIEBOJOPOJAMH, NPUHAMICKANNMU K
Pa3IUYHBIM KJIacCaM.

[IpupoaHble HWCTOYHUKH YIIIEBOAOPOAOB. lIpupomsblii ra3 W NOMyTHBIE
HedTsabie razel. Hedth u €€ mpoucxoxaenue. CrnocoObl nepepaboTku HeDTH:
MEPEeroHKa, KPEKHWHT (TepMHYCCKHN, KaTaIUTHYSCKUH), MUpoiu3. [IpomaykTel
nepepaboTku HePTH, UX NPUMEHEHHUE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBI
YTOJb U MPOJIYKTHI €ro NepepadoTKH.

OKCIIEPUMEHTAIBHBIE METOAbl H3YyYEHUsS BELIECTB M WX MPEBPAILICHUN:
O3HAKOMJICHHE C o0pa3liaMu IJIacTMacC, KaydyyKOB U PE3UHBI, KOJUICKIUU
«Heptb» u  «Yromp»,  MOJETUPOBAHHE  MOJEKYJI  YIIEBOJIOPOJOB U
raJIOr€HONPOU3BOHBIX, MPOBEICHUE MPAKTUYECKOU PAOOTHI: MOJYUYCHHE ATUIICHA
Y U3YUYCHHUE €0 CBOMCTB.

Pacuérnbie 3anaum.

BbrunciaeHuss 1o ypaBHEHHIO XHUMHUYECKOW peakmuu (Macchl, 00BEMa,
KOJINYECTBA MCXOAHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIIMHU MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WIIM MIPOAYKTOB PEAKIIHH ).

Kucisiopoaconep:kamme opranuyeckue coeAMHEHH s

[IpenenbHble OQHOATOMHBIE COUPTHI. METAHOM MW 3TaHOI. CTPOCHUE,
bu3nYecCKue W XUMHYCCKHE CBOWCTBAa (peakiMW ¢ AaKTUBHBIMH METaJUIAMH,
raJIoreHOBOJIOPOJIaMH, TOPCHHE), TpUMEHEHUE. BOJOpOAHBIE CBS3H MEKIY
MOJIEKYJIaMU CIIUPTOB. JIeliCTBME METAHOA 1 3TAHOJIA HA OPTaHU3M 4YEJIOBEKA.

MHOroaToMHbIE  COUPTHI. DTWIEHIVIMKOJIb W  TJHULEPUH. CTPOCHUE,
dusnyeckue W XMMHUYECKHE CBOWCTBAa (B3aMMOJCHCTBHE CO IICJIOYHBIMH
MeTaJlJIaMH, KadeCTBEHHAs peakius Ha MHOTOATOMHBIC CIUPTHI). JledcTBue Ha
OpraHu3M 4esioBeka. [[puMeHeHne rmuueprHa U STUICHTIIAKOIS.

@deHoJI: CTPOCHHE MOJICKYJbl, (U3HMUECKHUE UM XUMHUYECKHE CBONCTBA.
Toxcuunocts (enona. [Ipumenenue denona.

Anpnerunasl U kemowusvl. DopManpIerul, aueTalbAETH. CTPOECHUE,
buU3NYeCKUe U XUMHYECKHE CBOWMCTBA (pEakiyy OKUCICHHUS M BOCCTAHOBJICHHS,
Ka4eCTBCHHBIC PEaKIUH), MOTYICHHE U TIPUMEHEHUE,

OnHOOCHOBHBIE MpelieNibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U
YKCYCHAasl KHCJIOTBI: CTpOCHHE, (PU3NYCCKUE M XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOrme JuIs Kjlacca KUCIIOT, peakius dTepuduKanmm), mojJyudeHUue U MPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCIOTHI KAaK MPEACTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MblIa KaK COJU BBICIIUX KapOOHOBBIX KUCIIOT, MX MOIOIIIEE JIEUCTBUE.

CnoxHbie 3(Qupbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['uaponus
cinoxHbIX 3gupoB. XKupsl. I'naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb )KUPOB.




YraeBonpl:  cocTaB, Kiaccupukanums ~— yriaeBoaoB  (MOHO-, 1OU- W
nojiucaxapuibl). [JIr0K03a — IPOCTEHITUIT MOHOCAXapHI. OCOOCHHOCTH CTPOCHUS
MOJICKYJIBI, (U3NYECKHE ¢ XUMHUYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
rugpokcugom menu(ll), okuciienne amMmmMuadHbpIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIIOKO3bI), HaXOXKJICHUEC B TPUPOJE, NPUMEHEHUE,
ounonornueckas poiib. Dorocunre3. PpykTO3a KaK U30MEP IITFOKO3BI.

Kpaxman u memiroiio3a Kak mpupoaHble momuMepsl. CTpoeHHe Kpaxmala |
HEJUTI003b1.  DU3MYecKre M XHMHYECKHE CBOMCTBa Kpaxmana (THIpoJius,
Ka4eCTBCHHAS PEAKIUS C HOJOM).

DKCIIepUMEHTAIbHBIC METOJbl HM3yYeHHUs BEIISCTB W WX IPEBpAIlCHUMN :
NpOBEJICHUE, HAOJIOACHWE M OIKMCAHWE JCMOHCTPAIMOHHBIX OIBITOB. TOPCHHE
CIHMPTOB, Ka4YeCTBEHHBIC PEAKIMM OJIHOATOMHBIX CIUPTOB (OKWCIICHHWE 3TaHOJA
okcunom wmeau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJCHCTBHE TJIMIICPUHA C
rugpokcugom Meau(ll)), ampaernaoB (OKMCIeHHE aMMHAAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom memu(ll), B3aumomeiicTBHe Kpaxmajga C HOJOM),
MPOBEJICHHUE MTPAKTUIECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnbie 3anaun.

BbrunciaeHuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIM TMPOJYKTA PEAKIIUU MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WIIM MIPOAYKTOB PEAKIIHH ).

A3oTCoIepIKaIIie OPTaHHYECKHUE COCTUHEHHUS.

AMUHOKHUCIIOTH KaK aM(OTEpHbIC OpraHUYecKue coequHeHus. Dusmdueckne
U XAMUYECKHE CBOWCTBA aMUHOKHCIIOT (Ha mpuMepe MIHMIKHA). bruomornmdeckoe
3HAYCHHE aMUHOKHUCIIOT. [lenTupl.

benkn kak TpHUPOJHBIC BBICOKOMOJICKYJISIpHBIC cOeAWHEHUs. [lepBuuHas,
BTOPUYHAS M TPETUYHAS CTPYKTypa OelKOoB. XHMHYECKHE CBOHCTBA OCIJIKOB:
THJIPOJIN3, JICHATYpaI¥sl, KA4eCTBEHHBIC PEaKIIUU Ha OCIIKH.

DKCIIepUMEHTAIbHBIC METOJbl HM3yYeHHUs BEIISCTB W WX IPEBpAIlCHUMN :
HAOJIIOJICHUE W ONMCAHUE JEMOHCTPAMOHHBIX OMBITOB: JICHATYpaIis OCJIKOB MPH
HarpeBaHWH, [IBETHBIC PCAKITUH OCITKOB.

BobIicokoMoJIeKYJIAPHBIE COETMHEHHST

OCHOBHBIC MOHATHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COCIUHEHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AINH, CPSIHSS MOJICKY/IsIpHAs
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIUHCHUN —
MOJTUMEPU3AINS U TIOJTUKOH ICHCAITHS.

DKCIIepUMEHTAIbHBIC METOJbl HM3yYeHHUs BEIISCTB W WX IPEBpAIlCHUMN :
O3HAKOMJICHHE ¢ 00pa3liaMy MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexnpeaMETHBIX CBSI3eH MPU U3yUYEHUH OPraHUYEeCKON XMMHH B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIOJIB30BAaHUE KaK OOIMIMX ECTECTBEHHO-
HAay4YHBIX MOHATUM, TaK U TOHITUH, SBISIOMIUXCA CUCTEMHBIMHU JJISl OTAECIBHBIX
MPEAMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO6mre ecTeCTBEHHO-HAYUYHbIC TTOHSTHUS: SIBICHUE, HAYYHBINA (DAKT, TUMOTE3A,
3aKOH, TEOpHsl, aHAJIU3, CHUHTE3, KiacCU(dUKaALUsI, NTEPUOJAUYHOCTh, HAOIIOJCHHUE,
U3MEPEHUE, IKCIEPUMEHT, MOACIUPOBAHHUE.

dusuka: Marepusi, DHEprus, macca, aToM, DJJIEKTPOH, MOJEKYJa,
DHEPreTUYECKU YpOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSIHUE
BellleCcTBa, (U3UUYECKUE BEIMUUHBI U €IUHUIIBI UX U3MEPEHHUS.

buonorus: kierka, opranu3Mm, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTocuHTE3, OHMOJIOTMYECKHA AaKTHBHBIC BellecTBa (OCNKH, YIJICBOIBI, HUPHI,
(bepMEeHTHI).

['eorpadus: MuHepanbl, TOpHbIE TOPObI, MOJE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypChI.

TexHonmorusi: MNHILEBbIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOTO MHUTaHMUS,
MOIOIIIUE CPEJCTBA, JEKAPCTBEHHbIE U KOCMETHUECKUE MpenapaThl, MaTepUaibl U3
HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUMYECKASA XUMMUSA

Teopernyeckue 0CHOBBI XUMHH

XUMHAYECKU 3IeMeHT. AToM. Sapo aroma, H30TONBI. JIEKTPOHHAsS
000J109Ka. DHEPreTHYeCKUe YPOBHHU, MOIYPOBHH. ATOMHBIC opOWTanu, S-, p-, d-
anemMeHTbl. OCOOEGHHOCTH pacHpeiesieHHs] 3JIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpallUsi aTOMOB.

ITepuoanueckuit 3axkoH U Ileprnoanyeckas cucreMa XMMHUYECKHUX DJIEMEHTOB
. 1. MenneneeBa. CBs3b MEPUOIUYECKOrO 3aKoHA U llepmoamyeckoil cucTemsl
xuMuudeckux 3nemMeHToB JI. 1. MenaeneeBa ¢ COBPEMEHHOM TEOpPUEU CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHSI CBOMCTB XUMHUUYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX U CIOXHBIX BELIECTB MO TPYyNIaM M MEPUOIaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHU HAYKH.

Ctpoenne BemecTBa. XUMHYECKash CBsI3b. BHIBI XHMHUYECKOW CBSI3U
(KOBaJICHTHAsI HEMOJISIPHAS W TOJISIPHAS, WOHHAS, METaJUTMYecKas). MeXaHW3MbI
00pa30BaHUs KOBAJICHTHOW XWMHUYECKOW CBs3M (OOMEHHBIH H JOHOPHO-
aKLenTopHbii). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIIATEIBLHOCTD.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUNA KPUCTATUIMYECKON PEIIETKH.

[TonstTe o aucnepcHbIX cucteMax. VICTUHHBIE W KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10JIs1 BELIECTBA B paCTBOPE.

Knaccudukarus HEOPTraHUYECKUX COCJIMHEHUH . Homenknarypa
HEOPraHWYECKUX BEMIECTB. ['€HETHYECKass CBs3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICIKAIUX K pa3IMYHBIM KJIaccaM.

Xumuueckass  peakinus. Knaccupukamus  XMMHYECKHX — pEaKIMid B
HEOPraHUYECKOM M OPraHWYECKOM XUMHUH. 3aKOH COXPaHCHHMS MAacChl BEHIECTB,
3aKOH COXPaHECHUA U MPEBPALCHUS SHEPTUH TPU XUMUUYECKUX PEAKIIUSIX.

CxopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3nuyHbIX (akTopoB. OOpaTuMbie
peakuun. XUMHUYECKOE paBHOBecHe. DakTOphl, BIUSAIONIME HA COCTOSHUE
xuMmuyeckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTudeckas auccorumanusa. CuiibHbIe U ciadble 35ekTpoauTsl. Cpena
BOJIHBIX paCTBOPOB BEIIECTB: KUCJasl, HEUTpaabHas, MIEJI0YHAs.

OKHUCINTENTBHO-BOCCTAHOBUTEIILHBIC PEAKIIUH.

OKCIIEPUMEHTAIBHBIE METOAbl H3YYEHUsS BELIECTB M WX MPEBPALLICHUN:
neMOHCTparus Tabnuil «llepuognueckas cucteMa XuMu4deckux anementos 1. U.
MenpaeneeBa», M3y4yeHHE MO KPUCTAIMYECKUX PEMIETOK, HAONIOJCHHE U
OIMCaHUE JEMOHCTPAIMOHHBIX U JIJAOOPATOPHBIX OIMBITOB (Pa3JIOKEHHUE MMEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTaanu3aTopa, ONPEAEIICHUE CPEAbl paCTBOPOB BEIIECTB
C TOMOIIbIO YHHBEPCAIbHOTO HHAMKATOpPA, PCaKkIUH HOHHOrO OOMEHa),
MPOBEICHUE MPAKTHIYECKOU paboThl «BiausHue pa3andHbIx (aKTOpOB Ha CKOPOCTH
XUMHUYECKON PEAKIIAN».

Pacué€rnbie 3anaun.

Pacuétel 1o ypaBHEHHMSIM XUMHYECKHX peEakiuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C HCMOJBb30BAHUEM IOHATUSA «MacCOBas
JIOJIS BEILIECTBA.

Heopranuuyeckasi XuMust

Hemerambl. Ilonoxenue HemetamoB B llepuommueckon  cucreme
xumMudeckux asieMeHToB . M. MenneneeBa m OCOOCHHOCTH CTPOCHHUS aTOMOB.
dusnyeckre CBOWCTBA HEMETAIOB. AJIOTpONHUS HeMeTauioB (Ha mpuMepe
KHCIIOpoa, cephl, pocdopa u yrirepoaa).

XHUMHUYECKHE CBOMCTBA Ba)KHEHMIINX HeMeTauloB (TajJoreHoB, CEephbl, a30Ta,
dbochopa, yraepoga U KpeMHHSI) M HMX  coeaMHEHHH  (OKCHIOB,
KHCJIOPOJICOIEPIKAIINX KUCIIOT, BOJIOPOIHBIX COCTUHCHHU ).

[IpumeHeHne BaXXHEUIITMX HEMETAIOB U UX COEUHEHHIA.



Meramuibl. [lonoxenne metamnoB B Ileproandeckoil CUCTEME XUMHYECKUX
sanemeHToB J[. . MenaeneeBa. OcOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O0mme pusmdeckue cBoicTBa MeTauioB. CIjlaBbl METaJIOB.
DIIEKTPOXUMUYECKUAN PsiJI HATPSIKEHUN METAIIOB.

XHUMHUYECKHE CBOMCTBA Ba)XKHEUIIUX META/UIOB (HATPUM, Kallui, KaJbIHi,
MarHui, aJJFIOMHHAN, ITUHK, XPOM, )KeJIe30, ME/Ib) H UX COCITMHCHUH.

OO6mme crocoObl MoaydyeHHus MeTaiaoB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHKE.

OKCNEPUMEHTAIBHBIE METOAbl H3YyYEHUsS BEUIECTB M WX NPEBPALLICHUM:
M3YUYEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pas3lloB HEMETAJUIOB, PEIICHHE
AKCHEPUMEHTANBHBIX 3aJlay, HAOJIOJCHUE U OINHCAHUE JIEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THUAPOKCHIA ATIOMHUHHS C PacTBOPaMHU
KHCJIOT ¥ IIEJI0YCH, KaueCTBEHHBIC PEaKIIMU HA KATHOHBI METAJIJIOB).

Pacuérnbie 3anayn.

PacuéTtel Macchl BeliecTBa UM 00bEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIllECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEUIECTB,
pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUHU, €CIH OJIHO
W3 BELIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumun B 00€CIEUCHUH SKOJIOTHYECKOW, DHEPreTUYECKOW M THILIEBOM
0€30MacCHOCTH, Pa3BUTUU MeAUIMHBI. [loHATHE O HAay4YHBIX METOJaX IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX MPUHLUNAX [POMBIIIICHHOTO
MOJTYyYE€HUS BaXKHEUIINX BEIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHUAIOB. BAXXHEWILHME CTPOUTEIIBHBIE
Marepuanbl, KOHCTPYKUHWOHHBIE MaTE€pUAJIbl, KpAaCKH, CTEKJIO, KEpaMHKa,
Marepuanbl sl 3JIEKTPOHUKH, HAHOMATEPHUaJbl, OPraHUYECKUE U MUHEPAIbHBIE
ya00peHus.

XuMHus U 3J0pOBbE YEIOBEKA. MpaBUJIA MCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia 0€30MaCHOTO MCIOJIb30BaHUS MTPENnapaToB OBITOBOM XUMUU
B [IOBCETHEBHOU JKU3HM.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus  MEXNpeIMETHBIX  CBsi3éM NOpu  HU3y4YeHUH  OOmel
Heopranndeckoi xumuu B 11 kimacce oCylIecTBIsETCS Yepe3 MCIOIb30BaHUE Kak
OOIlIMX €CTECTBEHHO-HAYYHBIX TMOHSITUWA, TaK M TMOHATHM, SBISIOMIUXCA
CHUCTEMHBIMH JIJI1 OTEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mie ecTecTBEHHO-HAyYHbIC MOHSTHSA. HAYyYHbIH (PaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHajau3, CHHTE3, Kiaccuukanus, MNEePUOJAUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJAECIMPOBAHUE, U3MEPECHUE, SBJICHUE.



dusuka. MaTepus, SHEPrys, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOI, PaIU0aKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUYECKUN YPOBEHB, BEIIECTBO, TEIIO,
00BbEM, arperaTHoOe€ COCTOSHHE BEIecTBa, (U3NUECKHE BEIUYHUHBI U CAMHHUIIBI X
W3MEPEHHS, CKOPOCTh.

buonorusa: kinetka, opraHm3M, OJKocHCTeMa, Owocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpaabl, TOPHBIE MOPOBI, MOJIE3HbIE MCKOMMaeMbIe, TOIIJIUBO,
peCypChl.

TexHomorus: XuMHU4YecKass MPOMBIIIIICHHOCTh, METAJUIyprysi, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEIHLCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IHIIEBAs
MIPOMBIIIJIEHHOCTh,  (hapMarieBTHYECKass  MPOMBIINIICHHOCTh,  ITPOU3BOJCTBO
KOCMETHYECKUX TMPEernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHAJIOB,
3JIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A [TIPOI' PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHNA

JIMUHOCTHBIE PE3YJIBTATDI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yjbTaTaM OCBOCHUS
OOyJaroNmMMHKCS TPOrpaMM CpeIHero ooOmero oOpa3oBaHHUS —(JTMYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM). HaydHO-MeTOJAMYECKOW OCHOBOW  Jis
pa3pabOTKU TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIeTo
00pa3oBaHusl ABJISIETCSI CUCTEMHO-IEATEIbHOCTHBIN MOIXOT.

B cooTBeTCTBHUM € CHUCTEMHO-AECATEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MpeaMeTa «XUMHS» HAa YPOBHE CPEIHETO
o01ero oOpa3oBaHus BBIJEICHBI CIEIYIONUIUE COCTABIISIONIUE

OCO3HAaHHE OOYYAIOIUMHUCI POCCHUHUCKON TpaKTaHCKOW WMIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTA U CAMOOIIPEAEIIEHHUIO;

HaJu4yue MOTUBALIMK K 00YUYCHUIO;

[[eJICHAIIPABIICHHOE Pa3BUTHUE BHYTPEHHUX YOEKIEHUM JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX IEGHHOCTEW M UCTOPUUECKUX TpaIULIUii 0a30BOI HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIMXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIIbHOCTA LEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMHM, MPUCYIIUMH ILIEJIOCTHON
CHCTEME XUMHUYECKOr0 00pa3oBaHus;

HaJU4Yue MPaBOCO3HAHUS IKOJIOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh
LIE€JIA U CTPOUTH KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHUA MNpeAMETa «XHUMHUSA» JOCTUTAIOTCA B
€AMHCTBE Y4YeOHOM U BOCHUTATEIBLHON JAESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMU
U ujealaMu POCCUMCKOTO TPaKJAHCKOro oOIecTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJICHHS,  CIIOCOOCTBYIOIIMMU  IpOIEccaM
CaMOIIO3HAHMS, CaMOpPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJIIEHUS JUYHOCTH
o0y4Jaromuxcs.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaAMeTa «XHUMHUS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh ONBITA TMO3HABATEIBHON M MPAKTUUYECKOW NESITEIbHOCTH
00yyYaroluxcs Mo pealu3alui MPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM UHUCIIE B
YacTH:

1) rpaskAaHCKOr0 BOCTIMTAHMS

OCO3HAHUs O0YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S13aHHOCTEH,
YBAXKEHUS K 3aKOHY U MPABOMOPSAAKY;

MPEICTABIEHNUS O COLMAIbHBIX HOPMAaxX W MPaBWIAX MEKIMYHOCTHBIX
OTHOILIEHU! B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIHPHOCTH TIPU CO3JaHUHU
y4EOHBIX MPOEKTOB, PEIICHWH YYE€OHBIX W TMMO3HABATEIBHBIX 3a/a4, BBHIMOJHCHUHU
XUMHUYECKHUX IKCIIEPUMEHTOB,

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHBBI, HAMEpPEHHS, JIOTUKY U
apryMEHTHI APYTUX MPU aHAIN3€ PAa3IUYHBIX BUOB YUeOHOU eI TEILHOCTH;

2) IaTPHOTHYECKOI0 BOCITUTAHHSA .

IIECHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY UM HAy4YHOMY HACIICIHIO
OTE€YECTBEHHOU XUMHUHU,

YBOXEHUS K TPOIIECCY TBOPYECTBA B OOJACTH TEOPUM U TMPAKTUUECKOTO
MPUMEHEHUS] XMMHUH, OCO3HAHUS TOTO, YTO JOCTHIKCHHS HAyKH €CTh pe3yJbTaT
JUTUTETILHBIX ~ HAONMIOJAEHUM, KPOMOTIMBBIX  AKCIEPHMEHTAIbHBIX  TMOWMCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHKOB;

WHTEpeca U T[03HABATEJIbHBIX MOTHUBOB B TMOJYYEHHU M MOCIETYIOIIEM
aHanu3e MHOOPMAIIUK O MEPEOBBIX JOCTHKEHUIX COBPEMEHHOM OTEYECTBEHHOM
XUMUY,

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI

HPABCTBEHHOTO CO3HAHMUSI, STUUYECKOTO MMOBEICHHMS |

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBSI3AHHBIE C XUMUYECKUMHU SIBICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACh Ha MOPAIbHO-HPAaBCTBEHHBIC
HOPMBI U 1IECHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJACHHWE M TOCTYIIKM CBOMX TOBApHUIIEH C
MO3UITMKA HPABCTBEHHBIX M IIPABOBBIX HOPM W OCO3HAHHUE IOCJIEACTBUH OSTHX
MTOCTYIIKOB,

4) hopMHUpOBaHUS KYJIbTYPbI 310POBbH

MOHUMAaHUS IIEHHOCTEW 3I0poBOT0 MW 0Oe3omacHoro oOpasza JKH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOmoieHusT TpaBuil 0€30macHOro OOpalleHusi ¢ BellecTBaMU B OBITY,
IOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH

MMOHUMAaHUSA IIEHHOCTH TMPaBUJ HMHAWBUAYAJIBHOTO M  KOJJIEKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYallUIX, YIPOKAIOIINX 3I0POBbIO U KU3HHU JIIOJICH;

OCO3HaHMSI MOCJICACTBHI M HENPUATHS BPEIHBIX IpHUBbIUEK (ymoTpeOaeHus
aJIKOT0JIsI, HAPKOTUKOB, KYPCHHUS);

5) Tpya10BOro BOCHUTAHMSA

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HMCCJIEI0BATEIHCKOU
NEeATeIbHOCTH, OOIIECTBEHHO IIOJI€3HOM, TBOPYECKOM U JAPYrUX BHIAX
JEeSITEILHOCTH,

YCTAaHOBKM Ha aKTUBHOE y4YacTHE B PEHICHUWH TMPAKTUYECKUX 3aaad
COLMAIPHOM HANPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHUIO TTpodeccuil pa3inuHoOro pojaa, B TOM
YuCJie HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN IO XUMHUH;

YBaXKEHUSI K TPYY, JIOJSM TpyAa U pe3ysibTaTaMm TPYJI0BOM A€ TEILHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUIYATbHON TpPaeKTOpUU
oOpa3oBaHus, Oyaymied mpodeccuu W peaau3alliid COOCTBEHHBIX KHW3HEHHBIX
IJIAHOB C Y4ETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEW K XMMUU, UHTEPECOB U
MmoTpeOHOCTEH O0IIeCTBA;

6) 3K0JOrH4eCKOro BOCIIMTAHMA:

AKOJIOTUYECKH II€JIECOO00PA3HOr0 OTHOIICHHUS K TPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHUS )KU3HU Ha 3eMJIe;

MOHUMAaHUS TIO00AIBHOTO XapakTepa HKOJIOTUYECKUX MpoOJieM, BIMSHUS
SKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATIBHOMN CPENbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIB30BaHUS JOCTHXKCHUM XUMUU s
pELIECHHS BOIPOCOB PALIMOHATBHOTO TPUPOIONOJIB30BAHUS;

AKTUBHOI'O HENPUATUSA JEUCTBUM, NPUHOCAIIMX BpeL OKPYXkKarOLIEeu
MPUPOJIHON cpeie, YMEHHUSI MPOTHO3UPOBATH HEOIATONMPUSATHBIE SKOJIOTHYECKUE
MOCJIEICTBUS IPEAIPUHUMAEMbIX AEHCTBUI U MPEI0TBpalIaTh UX;

HaJU4Msl Pa3BUTOTO SKOJOTHMUECKOTO MBIILICHHUS], YKOJIOTUYECKON KYIbTYpHI,
OTbITa NeATENTbHOCTU HKOJIOTUYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCSI MU B TO3HABATEIbHOM, KOMMYHUKATUBHOW M COLIMAIBHOM
MpaKTUKE, CIOCOOHOCTM W YMEHHSI AaKTUBHO TMPOTUBOCTOSATH HJIEOJOTUU
xemohoouw,

7) IEHHOCTH HAYYHOT'O MO3HAHMS

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN MPAKTUKH;

MOHUMAaHMs CHEeUU(PUKHM XUMUM KAaK HAyKH, OCO3HaHUsi €€ polid B
(GbopMUPOBaHUN PALMOHATIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBICHUS 00 OKPY)KaloIIeM MHUpPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM U peUIeHUH MpoOJieM COXpaHECHHS
MIPUPOAHOTO PABHOBECHS;

yOeXKJIEHHOCTH B  0CO0OM 3HAYUMOCTH XUMHUHM JJIsI  COBPEMEHHOM
IMBWIM3ALUA. B €€ TyMaHUCTUYECKOM HAMpPaBIEHHOCTH M BaXXKHOW pOJIH B
CO3JJaHWU HOBOM 0a3bl MaTEpPUATBHON KYJIbTYphI, PEIICHUHU TJI00AIBHBIX TPOOIEM
YCTOMYMBOrO Pa3BUTHSI YEJTIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MUIIEBON U
AKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, OOECIEUEHUU YCIOBUM
YCOENTHOTO TPpyJa M DJKOJOTMYECKH KOMQPOPTHOM IKM3HU KaXKIOro YJieHa
o0111eCcTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH. TIOHUMAHUSI CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HMCIOJIb30BATh



MOJIy4yaeMble 3HAHUS Uil aHAIM3a U OOBSICHEHUS SIBJICHUI OKPYKAIOIIETO MUpa U
MPOUCXOAIMX B HEM U3MEHEHUM, YMEHUS JieJIaTh 0OOCHOBAHHBIE 3aKJIFOUCHHS Ha
OCHOBE HAY4YHBIX (DAKTOB M MMEIOMUXCA JaHHBIX C IEJbI0 MOJTYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEJIbHO MCIOJIb30BaTh XHUMHUYECKHE 3HAHUS IS
penieHus npooJieM B peasIbHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATENbCKON IEATEIbHOCTH;

FOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30oBaHUIO U
caM0o00Opa30BaHUI0, K AaKTUBHOMY I[IOJIYYEHHUIO HOBBIX 3HAHUW 1O XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3iIMuYHbIX chepax npodhecCHOHATbHOU
JeSATETbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHble pe3yinbTaThl OCBOCHHUS y4eOHOro mpeaMera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero 00pa3oBaHus BKIIOYAKOT !

3HAYUMBbIEC U1t dbopmupoBaHus MHPOBO33PECHUS oOyyJaromuxcs
MEXKIUCITUTUIMHAPHBIE (MEKIpPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPAXKAIOIINE
LEJOCTHOCTh HAy4YHOW KapTUHBI MHUpa U CHEUU(PUKY METOJ0B IO3HAHUS,
UCTIOJIBb3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepwus, BEIECTBO, SHEPTHs, SBIICHUE,
MPOIIECC, CUCTEeMa, HAYUYHbIA (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopHsl, UCCIIeA0BaHUE, HAOIIOACHNE, U3MEPECHHE, DKCIICPUMEHT U JIPYTHE);

YHHUBEpCaJIbHbIC ydeOHbIC aeicTBHs (MO3HABaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYJIATUBHEIE), o0ecrneunBaroIIne dbopmupoBaHue G yHKIIMOHAIBHOM
IPAMOTHOCTU U COLMATIbHOM KOMIETEHIIUU O0YYarOIINXCsl;
CIIOCOOHOCTH 0o0yyJaromuxcs UCII0JIb30BATh OCBOCHHBIE

MEXKIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS U YHHUBEPCAIbHBIE YYEOHbBIC
JNEUCTBUA B IO3HABATENBHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMM, KOMMYHHKATUBHBIMH U  PETYISTUBHBIMU
JTCUCTBUSIMHU.

OBiagenue YHUBEPCAJIbHBIMU y4eOHbIMU MO3HABATEJIbHBIMHU
AEeHUCTBUAMMU:

1) 6a30Bble JOTHUYECKHE TeHCTBHUS

CaMOCTOSITEILHO  (OPMYNUPOBATH U aAKTyalIM3UpOBaTh  MpodJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAeNsaTh UENd ACATEIIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTD PE3YIbTAThI JEATEIBHOCTH C NOCTABICHHBIMU LIEIAMU;

WCIOJIb30BATh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC MPU3HAKU MOHATHUN M YCTAHABIMBATH UX B3aHUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME OHATHUSA JUIsl OOBSICHEHHS OTIIETIbHBIX (DAKTOB U
SIBJICHU,

BHIOMpaTh OCHOBAaHMS U KPUTEPUH ISl KIacCU(PUKAIMU BEHIECTB U
XUMHUYECKUX PEAKIUH;

yCTaHaBIMBaTh MNPUUYUHHO-CIEJACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SBJICHUSIMU;

CTPOWTH JIOTUYECKHE pacCykIeHHUs (WHAYKTHBHBIC, JCIyKTHUBHBIC, IIO
aHAJIOTHH), BBISBJISATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PacCMAaTPUBAEMBIX
SABJICHUSX, (OPMYIHUPOBATH BHIBOJIbI M 3aKJIIOUCHUS,

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMHUHU CUMBOJUYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOCIBHBIC MTPEICTABICHHUS — XUMHYCCKHAN
3HaK (CMMBOJI) DJJICMEHTa, XUMHU4YecKas ¢opMmysa, YpaBHCHHE XUMHUYCCKOU
peakiuu — MpU PElIeHUH YYEOHBIX MO3HABATENILHBIX M MPAKTUYECKUX 3aj/ad,
MPUMEHSTh Ha3BaHHBIE MOJICTbHBIC MIPEACTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHIA.

2) 6a30BbIe HCCIEA0BATEIbLCKHE eHCTBHS

BJIaJIETh OCHOBaAaMHU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB U XUMUUYECKUX
peakuui;

(dbopMyIHpOBaTh LIEJIU U 33J]a4l UCCIEA0OBaHUS, UCIIOJIb30BATh MOCTABICHHBIC
U CaMOCTOSITEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KAauyeCTBE HMHCTPYMEHTA
MO3HAHUS M OCHOBBI ISl (POPMUPOBAHUSI TUIMOTE3bI MO MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYXKICHUMN;

BJIQJIETh HABBIKAMU CaMOCTOSITEJIHOTO IUJIAHUPOBAHUA U  MPOBEIACHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOII0/IaTh 32 XOJO0M
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibrar, (opMyJIUpOBaAThH
000011IeHUS U BBIBOJIBI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YyJIbTATOB HCCIICIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIETaHHOM padoTe;

npuoOpeTaTth ONbIT YYEHUYECKOW HCCIENOBATEIIbCKOM U MPOEKTHOU
JESATETbHOCTH, TMPOSIBIATh CIHOCOOHOCTh M TOTOBHOCTb K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB pEIICHUS] MPaKTHUUECKUX 3aJlady, NPUMEHEHUIO Pa3IUYHbIX
METOJIOB TO3HAHUS.

3) pabora ¢ unpopManmeii:

OPUCHTHPOBATHCS B Pa3JIMYHBIX HMCTOYHHKaX wuHMopManuu (Hay4IHO-
MONYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEp:KaHUs, CIpaBOYHbIE MOCOOuUs,
pecypebl MHTEepHETA), aHATM3UPOBATH WHPOPMAITUIO PA3IMYHBIX BUAOB U (HOpM
npeACTaBICHUS, KPUTUYECKU OIICHUBATH eé JIOCTOBEPHOCTD u
HEMIPOTUBOPEUYUBOCTH;



dbopMyIHpOBaTh 3alPOChl U MPUMEHSATh PA3JIMYHbIE METOJbI MPHU MOUCKE U
otbope uWHpOpMAIUK, HEOOXOJAUMOM JJIsI  BBITIOJIHEHHUS Y4eOHBIX 3ajad
OIPEAECIEHHOrO TUIIA,

npuoOpeTaTh OMNBIT HUCIOJb30BAHUS HWH()POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpaTh  ONTUMalbHYIO  GOpMYy  TIpEACTaBICHUS
uHpopMaIuu (CXembl, TpaduKH, JHArPAMMBbI, TAOJIHIIbI, PUCYHKH U JIPYTHUE);

UCIIOIb30BaTh HAYYHBIM $3bIK B KauyecTBE CpeACcTBa mpu pabore ¢
XAMHYECKOW WH(pOpPMANUEl: TPUMEHITh MEXNpeaMeTHble ((pU3NYecKue W
MaTeMaTHYECKUE) 3HAKU U CHMBOJIBI, (POPMYJIbI, a00peBUATYPHI, HOMECHKIIATYPY;

UCIIOIb30BaTh W MPeoO0pa3oBbIBATH 3HAKOBO-CHMBOJIMUECKUE CPEICTBA
HaIrJISIAHOCTH.

OBiaieHne YHMBEPCAJIbHBIMH KOMMYHUKATUBHBIMHY J1€/iCTBUSAMMU

3a71aBaTh BOIPOCHI MO CYIIECTBY 0OCYKIaeMOW TeMbI B XOJI¢ Auajiora W/Uiu
JUCKYCCHUM,  BBICKa3blBaTh  HJ€H, (POPMYIUPOBATH CBOUM  NPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MPEIJIOKEHHOM 3a1a4u;

BBICTYNaTh C MpEe3EHTAllUe pe3yJabTaTOB IMO3HABATEIBLHON JIESTEIBHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMU IMPHU BHITIOJIHEHUU
XUMHUYECKOT0 SKCIEPUMEHTA, MPAKTUYECKOM pabOThl MO UCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIECTB, peaiM3alud y4eOHOTO MpoeKkTa U (GOPMYyIUPOBATH BHIBOJbBI
MO pe3yJibTaTaM MPOBEAEHHBIX HCCICIOBAHUM IMYTEM COTJIACOBAHUSA IMO3UIIMM B
X0J1e 00CYXKIeHHS 1 0OMEeHa MHCHHUSIMH.

OBiaieHne YHUBEPCAJbHBIMHU PEryIsiITUBHBIMHU J€CTBUSIMM :

CaMOCTOSITEIbHO IIJIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSATEbHOCTh, OmpeAensisi €€ Leld M 3a7auyd, KOHTPOJUPOBAaTH U MO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh IMpeJiaraeMblii  ajdroOpuT™M JCUCTBUN TpU
BBITIOJITHEHUU YYEOHBIX M UCCJIEAOBATEIbCKUX 3aJay, BbIOMpaTh Haubosee
3¢ PekTUBHBIN crmocod UX pemeHuss ¢ y4€TOM IMOJIyYEHUsT HOBBIX 3HAHHU O
BEILIECTBAX U XUMHUUECKUX PEAKIUIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEU JIEATEIHLHOCTH HA OCHOBE CaMOaHaJIM3a
1 CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHbie pe3yabTaTbl OCBOCHUA Kypca «OpraHudeckass XUMHSI»
OTPaXaroT:

cOOpPMHPOBAaHHOCTh  MPEJACTABICHUH O XHMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, pOJIM XUMHU B TIO3HAHWUU SIBJICHUHU



npupoabl, B  (OPMHUPOBAHMU  MBIIUICHUS U  KYJIbTYpbl JUYHOCTH, €&
(YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a/1a4
U IKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOMU
cpene;

BJIQJICHUE  CHCTEMOM  XMMHUYECKUX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloIIke MOHATHS (XMMHUYCCKUH 3JIEMEHT, aToM, OJJIGKTPOHHAs
000J10UKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, JIEKTPOOTPUIIATEIbHOCTD, XUMUYECKasI
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpAIIEHHAs), MOJb, MOJSPHAs
Macca, MOJIApHbIA OOBEM, YIVIEpOAHBIN CKeleT, (yHKIMOHATIbHAS TpyMma,
paguKal, u30Mepus, U30MEpPbl, TOMOJIOTUYECKUHN PsJl, TOMOJOTH, YTJIEBOIOPOIbI,
KHCIIOPOA, U a30TCOJAEpP)KALUE COEOUHEHUs, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BCHO, BBICOKOMOJICKYJIIPHBIC COCAMHCHHMS); TCOPUU U 3aKOHBI (TCOPHUS CTPOCHUS
oprannyeckux BemiecTB A. M. ByriepoBa, 3aKkOH COXpaHEHHS MAacChl BEIICCTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeXalMe B OCHOBE IMOHUMAaHUS MPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKHX
ABJCHUM, (HAKTOJIOTMYECKHE CBEICHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH U
0€30MacHOM HCIIOJIb30BAHUM BaXXHEWIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU NeSITETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUMN BBISBIATH XapaKTePHbIC NPU3HAKUA MOHSATHUH,
YCTaHABIMBAaTh UX B3aHMOCBSI3b, UCIOIB30BaTh COOTBETCTBYIOIINUE MOHATHS MPU
OMHUCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUIN OPraHUYECKUX COSCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN HCIOIB30BaTh XMUMHUYECKYIO CHUMBOJIMKY JJIs
COCTaBJICHHS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO#, COKpAIIEHHOI)
dbopMyll  OpraHMYEeCKUX BEHIECTB M ypPaBHEHUNW XUMHYECKUX PEaKIIHUi,
M3TOTaBIMBAaTh MOJEIH MOJIEKYJ OPTraHUYECKUX BEIIECTB AJISI WUIIOCTpPAlUU HX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHHS ;

c(hOpMUPOBAaHHOCTh YMEHHMI yCTaHABIMUBATh MPUHAJICKHOCTh HU3YUEHHBIX
OpraHWYECKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OMNPEICIEHHOMY
KJaccy/Tpynne coenauHeHui (YriaeBOJOPOABl, KHCIOPOA H  a30TCOICpIKAIIMC
COCJIMHCHHS, BBICOKOMOJICKYJISIPHBIC COCIWHEHUS), IaBaTh WM Ha3BaHUSA IIO
cucremarndeckorr Homenkiarype (IUPAC), a Takxke NPUBOIUTH TPHBHAILHBIC
HA3BaHUS OTICIBHBIX OPraHWYECKUX BEMISCTB (ITHIICH, MPOIMWICH, AalleTHJICH,
ATUJICHTJIUKOIIb, TIUUEPUH, (heHomn, (opmanbAerull, aleTalbIeru]l, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIOTa, CT€ApUHOBAs KUCIIOTA, IITI0K034,
bpykTo3a, Kpaxmal, [EeJUTI0I03a, TIIHAINH);

c(hOPMUPOBAHHOCTh YMEHHUS OMNpPEIEIATh BHABl XUMUYECKOM CBSI3M B
OPraHWYECKUX COCTUHCHUSIX (OJIMHAPHBIC H KpATHBIC);



c(OpMUPOBAHHOCTh YMEHHSI TPUMEHSTH TMOJOXKEHHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. bytnepoBa /st 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MAacChl BEUIECTB;

c(OpMUPOBAaHHOCT, ~ YMEHUW  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
(dbu3uUecKue M XMMHUYECKHE CBOMCTBA THUIHYHBIX MPEJACTABUTENCH pa3IUYHBIX
KJIAaCCOB OPTraHWYEeCKUX BemecTB (METaH, 3TaH, STWICH, NPOINMJICH, aIleTHJICH,
Oyramuen-1,3, metmnOyragueH-1,3, OCH30J, METaHOJ, 3TAaHOJ, STHUJICHIJIMKOJb,
rMiepud, (eHol1, aneranblerujl, MypaBbUHAs U YKCYCHas KHUCJIOTHI, IJIIOKO3a,
KpaxmaJl, [eJUTI0I03a, aMHHOYKCYCHAsI KUCJIOTA), MILTFOCTPUPOBATh MEHETHUCCKYIO
CBSI3b MEXKJIY HHUMH YPaBHEHHSIMHU COOTBETCTBYIOIIUX XHMHYECKHUX PEAKIHHU C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (popmMyi,

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOUHUKU YTIIEBOJOPOHOIO
celpbsi  (HedTh, NPUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMEPepadOTKU U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYUCICHUS IO XUMUUYECKUM
ypaBHEeHUsAM (Macchl, 00bEMa, KOJIMYECTBA HUCXOJHOTO BEUICCTBA HJIM IMPOJYKTA
peakiuu 1O H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEIICCTB MJIHM MPOYKTOB PEaKIIUH);

cOpMHPOBAaHHOCTh YMEHUM BJIAJETh CUCTEMOM 3HAaHUH 00 OCHOBHBIX
MEeTOJ[aX HayYHOTO MO3HAHMS, UCIIOJIb3YEMbIX B XUMHUU MPU U3YYCHUU BEUIECTB U
XAUMUYECKUX sIBJICHUN (HAaOIIOICHNEe, H3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNUE),
WCIIOJIb30BaTh CHUCTEMHBIC XUMHUYECKHWE 3HAHUSA JJIS TPUHATHS pEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CHUTYyallUsX, CBS3aHHBIX C BENIECTBAMH M UX
MIPUMEHEHUEM,

chOpMHPOBAaHHOCTh YMEHUIN COONIO/IaTh MPaBHUIIA TTOJB30BAHUS XUMUYECKOM
MOoCy/Iol W 1abOpaTOpHBIM OOOPYJOBAaHHMEM, a TaKXKe MpaBuia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO Ja00paTOPHBIX
XUMUYECKUX OIBITOB,;

c(OpMUPOBAHHOCTh YMEHHUM IUIAHUPOBATH U BBINOJIHATh XUMHYECKUN
AKCIIEPUMEHT (TpeBpaIleHUs] OPraHUYSCKUX BEIICCTB MPU HArPEBaHHUH, TIOJTYUCHHE
ATUJIEHA W HW3YYEHHE €ro CBOWMCTB, KAayeCTBEHHBIC PEAKIUU OPraHUYECKHUX
BEIICCTB, JICHATypalus OCJIKOB NMPH HArPEBaHWHU, I[BETHBIC pPEaKIUU OCJIKOB) B
COOTBETCTBUU C TMpPaBUIaMU TEXHUKH OE30MAaCHOCTU TMpU OOpaIlllEHUH C
BEIIECTBAMHU U JIaOOpAaTOPHBIM OOOPYAOBAHMEM, TIPEJACTABIATH PE3yIbTaThl
XUMHUYECKOr0 JKCHepUMEHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOLIMX
peakiuii 1 GOopMyIUPOBATH BBHIBOJIBI HA OCHOBE 3TUX PE3YIbTATOB;

cOOpMHPOBAaHHOCTh YMEHHH KPUTHYECKH aAHAIM3UPOBATH XUMHYECKYIO
UHPOpMAIUIO, TIOAYyYaeMyl0 W3 pa3HbIX HCTOYHHKOB (CpelcTBa MacCOBOWM
undopmariyu, MHTEpHET U APYTUX);



cOpMUPOBAaHHOCT, ~ YMEHUW  COONIOJATh  MpaBWIa  SKOJOTHMYECKHU
1eJIeco00pa3HOro TMOBEACHUSI B OBITY WU TPYAOBOM JESATEIBHOCTH B LENAX
COXPAaHEHUs CBOETO 3J0POBbI M OKPYKAIOLIEH NPUPOAHOM CpPENbI, OCO3HABATH
OMAaCHOCTh BO3JICMCTBHUS HA JKHUBBIE OPTraHU3MBbI OIPEIEIEHHBIX OPraHUYECKUX
BeIlleCTB, MOHMMAs cmbich mokazatens [IJIK, mosicHITh Ha mpuMepax CIOCOOBI
YMEHBIIECHHUSI W TMPEIOTBPAIICHUS WX BPEAHOrO BO3JCUCTBHS HAa OpPraHU3M
YEJIOBEKA,

JUIsl 00YYaIoIIUXCSd C OIPAaHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbsI. YMEHUE
MPUMEHSATh 3HAaHHS OO0 OCHOBHBIX JOCTYNHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL CIIETIBIX U CHA0OBUIAIIMX OOYYAIONIUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeuHy0 cuctemy obo3Hauenuit JI. Bpaitns s 3anucu XuMHUUYECKUX

bopmyi.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUs Kypca «OOmass M HeopraHuyeckas
XUMUA» OTPAXKAIOT:

cOpPMHPOBAaHHOCTh  MPEACTABICHUN: O XHMHYECKOM COCTaBISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, POJA XUMHUH B IIO3HAHUM SIBJICHUU
Opupoabl, B  (OPMHUPOBAHMU  MBIIUIEHUS W  KYJIbTYpbl JUYHOCTH, €&
(YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a/1a4
M DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOMU
cpexe;

BIIAZICHUE  CUCTEMOM  XMMHWYECKHX  3HAHUK, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAratoIIue MOHATHS (XUMHYCCKHHA 3JIEMEHT, aToM, W30ToI, S-, pP-, d-
ANIEKTPOHHBIE OpOUTANM aTOMOB, HOH, MOJIEKYJA, MOJb, MOJSPHBIM 00BEM,
BAJIEHTHOCTH, JJIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKasl CBA3b
(KoBaJICHTHAsI, HOHHAs, METAJUTHYECKas, BOAOPOIHAS ), KPUCTATUYECKasl peliéTKa,
TUIIBI  XAMUYECKUX  PEaKUHUH, PacTBOP, DJIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
DJIEKTPOJUTHYECKAsA JOUCCOLUMALMS, OKHUCIUTENb, BOCCTAHOBUTEID, CKOPOCTH
XAMHYECKOW peaklnu, XHUMHYECKOEC PABHOBECHE); TCOPHH W 3aKOHBI (TeopHs
ANEKTPOJUTHUECKON AUccouranuu, nepuogunueckud 3axkoH [[. WM. Menneneesa,
3aKOH COXpPAaHEHMS MAaCChl BELIECTB, 3aKOH COXPAHEHMS W NPEBPALICHUS dHEPIUU
IpH XAMHUYECKUX PEAKIMSIX), 3aKOHOMEPHOCTH, CHUMBOJWYCCKUN SI3BIK XHMHH,
MHUPOBO33PEHUYECKUE 3HAHUs, JIEKAIIWE B OCHOBE ITOHMMAaHUSA INPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SBJICHUMU, (DAKTOIOTUYECKHE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U 0€30IaCHOM HMCIOJIb30BAHUM BaXKHEHIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U IPAKTHUUECKOMN JAESATEIbHOCTH YEJIOBEKA;



chOpMHUPOBAaHHOCTh YMEHHUU BBISBIATH XapaKTEPHBIC TMPU3HAKU TIOHITHH,
YCTaHABJIMBAaTh UX B3aHMOCBS3b, UCIIOIB30BaTh COOTBETCTBYIOIIUE MOHATHS MPU
OMMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILCHUH;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJIB30BaTh XMUMHUYECKYIO CHUMBOJIMKY JJIs
cocTaBiieHUs (OpMYJ BEMIECTB W  ypaBHEHHN XMMHUYECKHX  pPEaKIuH,
cucremMarnieckyro HoMmeHknaTypy (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTICIBHBIX
HEOPraHUYECKUX BellecTB (yrapHbIii ras, YIrJIE€KHCIBIA Ta3, aMMHUak, raiiéHas
W3BECTh, HeranéHasi U3BECTh, MUTHEBAs COJIA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEACNISITh BAJICHTHOCTh U CTENIEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJUHEHHUSIX PA3IUYHOTO COCTaBa, BUJ XUMHUYECKOU
cBs3M (KOBaJCHTHAs, MOHHAS, META/UTNYCCKasA, BOJOPOIAHAS) B COCAMHCHUSAX, THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJICKYJspHas,
WOHHAs, METAJUTMYECKAs), XapaKTep CPeIbl B BOJIHBIX PACTBOPAX HEOPraHUYCCKUX
COCIMHEHUH;

c(hOpMUPOBAHHOCTH yMEHU yCTaHABIIMBATh MPUHAJJICKHOCTh
HEOPraHMYECKUX BEHIECTB IO HMX COCTaBy K OMNPEACIEHHOMY KiacCy/Tpynmne
COeMHEeHM (ITPOCThIC BEIECTBA — METAJLIBI M HEMETAJIbl, OKCHJIbI, OCHOBAHMSI,
KHUCJIOTBI, aM(OTepHBIC THIPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUHN PACKPHIBATH CMBICI MEPUOJUIECKOTO 3aKoHa /.
N. MenneneeBa u JeMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCT, YMEHHUM XapaKTEPU30BATH DJIIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »yeMeHTOB 1-4 mnepuonoB Ilepuogmyeckoit cuctembl
xuMuueckux siaemeHToB J[. WM. MenpaeneeBa, HMCIOIb3ys HOHATHS «S-, P-, d-
AIEKTPOHHBIE opOuTanu», «IHEPTreTUYECKUE YPOBHU», OOBACHSTH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U UX COCIMHEHUU
1o nepuojam u rpynmnam lleproandeckoil CuCTeMbl XUMAYECKUX 3eMeHTOoB J[. M.
Menneneesa,

C(OPMUPOBAHHOCTh ~ YMCHHMH  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKHUX BEIIECTB  Pa3IMYHBIX  KJACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C MTOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

c(hOpMUPOBAHHOCTh YMEHHUS KIaCCU(DUIIMPOBATh XUMUYECKHE PEAKLIHUU IO
pa3IMYHBIM TPU3HAKaM (YHCIY W COCTaBY pPEardpyroNIMX BEIIECTB, TECILIOBOMY
3 dexTy peakiuv, U3MEHEHHIO CTETEeHEH OKHCIICHHUS 3JIEMEHTOB, O0OpaTUMOCTH
PCaKINK, YIaCTHIO KaTaIH3aTopa);

cOpMHUPOBAHHOCTh YMEHHUW COCTABJISATh YPAaBHEHUS PEAKIUN pPa3IUUHBIX
TUTIOB, TIOJIHBIE W COKpAIIEHHBIC YPAaBHEHMS PEaKIMii HOHHOTO OOMEHa, YYHUThIBas
YCJIOBUSI, TPH KOTOPBIX 3TH PEeaKIMU UIYT 10 KOHIIA,



c(hOpMUPOBAaHHOCTh YMEHHMI MPOBOAUTH PEAKIUU, MOATBEPKIAIONINE
KAueCTBEHHBI COCTaB pa3IMYHBIX HEOPraHMYECKUX BEIECTB, paClO3HABATh
OMBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHHMYECKUX
BEILIECTB,;

c(hOpMUPOBAaHHOCTh YMEHUWM PACKpPBIBaTh CYIIHOCTh  OKHUCJIHUTEIIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUNA MOCPEICTBOM COCTABIEHHUS JIEKTPOHHOrO OanaHca
ATHUX PEAKIIUH;

c(hOpMUPOBAHHOCTH YMEHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
pPEaKIu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHUSI
B 3aBHCHMOCTH OT BHemTHero Bo3aericTus (mpunmui Jle [larensbe);

c(hOpMUPOBAHHOCT, YMEHHMH XapaKTepU30BaTh XUMHYECKHE IPOIIECCHI,
JeXalue B OCHOBE MPOMBIIIJICHHOTO IMOJYy4YeHUs CEpHOM KHUCIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTh MPEJICTABICHUN 00 OOIMX HAYUYHBIX NPUHIUIAX U
AKOJIOTUUYECKUX MPoOieMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUM NPOBOJUTH BBIUHUCICHHS C HCIOJIb30BaHUEM
MOHSATUSI «MAaccoBasi J0Jig BEIIECTBA B PacTBOpPE», OOBbEMHBIX OTHOIIECHUN Ta3oB
MpU XUMUYECKUX PEAKIUAX, MAacChl BEIleCTBA WK 00bEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOTO 3(dekTa peaklunu Ha OCHOBE 3aKOHOB COXPAHEHHS] MacCChl
BEILIECTB, MPEBPAILICHUS U COXPAHEHUSI DHEPTUH,

c(hOpMUPOBAaHHOCTh YMEHUHN COOJI0OIaTh MpaBUiIa MOJIb30BAHUS XUMUYECKOU
MOCy0M W Ja00paTOpPHBIM OOOpPYJOBAaHMEM, a TaKXke IpaBuiaa OOpaIIeHUs C
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBIMOJHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OMBITOB,;

c(OpMUPOBAHHOCTh YMEHHUM IUIAHUPOBATH W BBINOJIHATh XUMHYECKUN
9KCIepUMEHT (pa3iio’KeHUEe TEPOKCHAA BOJIOPOJA B MPHUCYTCTBUH KaTaIM3aTOPa,
OMpeNieNIEHHe Cpellbl PacTBOPOB BEIIECTB C MOMOIINBI  YHHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3TUYHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKOU PEAKIIUH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE peakluu Ha cyib(dar-, kapOoHaT- U
XJIOPUA-aHUOHBI, HA KaTHOH aMMOHMUS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3aJad IO
temMaM «Metamuibl» U «HemeTamuibl») B COOTBETCTBUU C TPAaBHJIAMH TEXHHUKH
0€30MacHOCTH IPU OOpallleHUH C BEUIECTBAMH UM J1a0OPATOPHBIM 000PYI0OBAHUEM,
MPEACTaBIATh PE3YyNbTaThl XMMHUUYECKOTO JKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHHUM COOTBETCTBYIOIIUX pEaKIUi U (POpMYITUPOBATh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHI KPUTHUYECKH AHAIU3UPOBATH XHUMHYECKYIO
UHPOpMAIMIO, TIOAYyYaeMyl0 W3 pa3HbIX HCTOYHHKOB (CpelcTBa MacCOBOWM
KOMMYHUKanuu, UHTEpHET U IpyTruX);



chOpMHPOBAaHHOCThP ~ yMEHHMM  COOMIOJATh  TpaBUja  AKOJOTHYECKH
11eJIeCO00pPa3HOr0 TMOBEACHUS B OBITY M TPYJIOBOM JESITEIBHOCTH B IEAX
COXpPaHEHUs CBOETO 3/I0POBbS M OKPYKAIOUIEW NPUPOJTHOM Cpelibl, OCO3HABATH
OMAaCHOCTb BO3JICHCTBUS HA KUBBIE OPraHU3MbI ONIPECIEHHBIX BEIIECTB, MOHUMAS
cmbicn mokazarens IIJIK, moscHATh Ha mpumepax CHOCOObI YMEHBIICHUS H
MPEIOTBPAILCHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA,;

U1 0OyYaromuXcsl ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0OPOBBSI. YMEHHE
MPUMEHSTh 3HAaHHS OO0 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL  CHETNBIX M CIa0OBUIAIMX OOYYaIOMMXCS. YMEHHE HCHOJIb30BaTh
penbepHO-TOUCUHYIO0 cUcTeMy obOo3HaueHui JI. bpaitias nig 3anmucu XMMHYECKHUX

bopmyi.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KJIACC
KoJsimyecTBo yacoB JIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3gen 1. TeopeTnyeckue 0CHOBBI OPraHMYeCKONH XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
P P P bubnmorexa [JOK
11 CTPOEHHS OPraHUYECKUX COETUHEHUN A. 3
https://myschool.edu.ru/
M. bytieposa
Utoro mo pazneny 3
Pazgen 2. YriaeBoaopoabl
bubmuoreka [JOK
2.1 [IpenenbHble YraeBOIOPOAbl — AJKAHBI 2
pel 4 HOPOA https://myschool.edu.ru/
99 HenpenenbHble yriieBOJOPOIbI: aJIKEHBI, 6 1 bu6mmoreka [IOK
' AJIKaIMEHBI, AJIKUHBI https://myschool.edu.ru/
Bbu6nuorexa [JOK
2.3 ApoMaTH4YEeCKHE YIIIeBOI0PO 2
POMATITICCRHC YIIICBOROPOLET https://myschool.edu.ru/
54 IIpupoaHble ICTOYHUKH YTJIEBOAOPOIOB U 3 1 bu6mmoreka [IOK
' UX nepepaboTKa https://myschool.edu.ru/
Hroro no pazneny 13
Pa3nen 3. Kuciiopoacoaep:kamue opranHndeckue coeInHeHns
Bbu6nuorexa [JOK
3.1 Cruptsl. ©eHon 3
P https://myschool.edu.ru/
3.9 Anppaerunbl. KapOOHOBBIE KUCTOTHI. 7 1 bubnmorexa [JOK

Crnoxuble 3¢pupbl

https://myschool.edu.ru/




bubmuoreka [JOK

33 YTICBOAE 3 https://myschool.edu.ru/
Hroro no pazneny 13
Pasnen 4. Asorconepikaiue opraHu4ecKue coeJHHeHH

4.1 AMuHbl. AMUHOKUCHOTHI. benku 3 bubmorexa LIOK

https://myschool.edu.ru/

Hroro no pazneny 3
Pa3gen 5. BoicokoMoJ1eKyJIsIpHbIE COeTMHEHUs

5.1 ITnactmaccel. Kayuyku. Bonokna 2 ngi;;;f;ﬁﬁoljg f:i(u.ru /
Hroro no pa3zneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanuecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3geoB U TeEM uudpoBbIe
Ne i/ P KonTtpoabnbie | IIpakTnueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TeopeTnyeckne 0CHOBbI XUMHU
Ctpoenne aTroMoB. Ileprnoanueckuii 3aKoH
P P bubmuoreka [JOK
11 u Ilepuoanueckas cuctemMa XUMUYECKUX 3
https://myschool.edu.ru/
anemeHToB /Jl. 1. Menneneesa
19 Crpoenue BemniectBa. MHOT0OOOpas3ne 4 bubmmorexa [JOK
' BEILIECTB https://myschool.edu.ru/
bubmuoreka [JOK
1.3 XHUMHUUYECKHE PEAKIIUNA 6 1 1
peakt https://myschool.edu.ru/
bubmuoreka [JOK
Htoro o pasnen 13
pasiely https://myschool.edu.ru/
Pa3gen 2. Heoprannveckasi XuMusi
b K
2.1 Mertaiibsl 6 1 nbmmorexa LO
https://myschool.edu.ru/
b K
2.2 Hewmertamisr 9 1 1 nbmmorexa LO
https://myschool.edu.ru/
53 CBs13b HEOPraHUYECKUX U OPTAaHHUYECKUX 9 bubnmorexa [JOK
' BEILIECTB https://myschool.edu.ru/
bubmuoreka [JOK
Hroro 1o pasne 17
TOTo 1o pasAeity https://myschool.edu.ru/
Paszgen 3. Xumud u :xKu3Hb
Bubmnnoreka [TOK
3.1 XHUMUS U KA3HDb 4 HOIIOT 1

https://myschool.edu.ru/




Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIEeKTPOHHbBIE
No ara uudpoBbIe
Tema ypoka Konrpoabubie | IIpakTuyeckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
1 [Ipeamer opranudeckoit Xumu, € 1 bubmuoreka [JOK
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE https://myschool.edu.ru/
Teopust cTpOEHUS OPraHUYECKUX
2 coequuenuii A. M. bytieposa, eé 1 buGnnorexa LIOK
+ V- DYTIepoRa, https://myschool.edu.ru/
OCHOBHBIE MTOJIOKCHHUS
[IpencraBienue o KiaaccupuKaum
3 opraHuyeckux BemiecTB. Homenkiarypa 1 bubmmorexa [JOK
(cucTematuyeckasl) ¥ TPUBHATIbHBIC https://myschool.edu.ru/
HA3BaHWSI OPTaHUYECKIX BEIICCTB
4 ATKaHbI: COCTaB U CTPOCHHUE, 1 bubmuoreka [JOK
TOMOJIOTHUYECKUH P https://myschool.edu.ru/
5 Mertan u 3TaH — npocrennme 1 bu6mmoreka [IOK
MPEICTABUTEIINA AITKAHOB https://myschool.edu.ru/
. bubmmorexa [JOK
6 AJIKEHBI. COCTaB ¥ CTPOECHUE, CBOMCTBA 1 1
https://myschool.edu.ru/
7 OTUiEeH U NPONUIIEH — IpoCTeiIne 1 bu6mumoreka [IOK
MPEICTABUTEIINA AITKEHOB https://myschool.edu.ru/
8 IIpakTuueckas padora Ne 1. «Ilomydyenue 1 1 bu6mmoreka [IOK
ATUJIEHA U U3YYEHHUE Er0 CBOKCTB» https://myschool.edu.ru/
Anxamuensl. byraguen-1,3 u Bbub6nuorexa [JOK
9 1
Metunbyraauen-1,3. [lomyuenue https://myschool.edu.ru/
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CUHTETUYECKOTO KaydyKa U PEe3UHBI

AJIKUHBI. COCTaB ¥ 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUH DS,

bubmuoreka [JOK

10
AlneTuieH — npocTenmi https://myschool.edu.ru/
NpeACTaBUTENb AIKUHOB
11 Boluncienus no ypaBHEHHUIO bu6mmoreka [IOK
XUMHUUYECKON peaKkuuu https://myschool.edu.ru/
12 ApeHbl: 0eH30J1 ¥ TOJIy0J. TOKCHYHOCTD bu6mmoreka [IOK
apeHoB https://myschool.edu.ru/
13 ['eneTnyeckast CBA3b yrieBOJ0POIOB, bubmmorexa [JOK
MIPUHAMIEKAIINUX K Pa3IUYHbIM KilaccaM https://myschool.edu.ru/
[TpupoiHBIE HICTOUHUKH YTIIEBOIOPOJIOB:
14 I pI/I po HBI} a3 U 101 }}IIII;IC He(bTI:IHHe bubmorexa [IOK
PHpoaL yr . https://myschool.edu.ru/
rassl, HepTh ¥ IPOIYKTHI €€ nepepaboTKu
[Tpupo1HBIE HCTOUHUKH YTIIEBOJIOPOJIOB:
15 I pI/I ponHHﬁ ra3 ¥ IoIl }}IIII;IG He(bTI:IHLIe bubmmorexa [IOK
pHp yr . https://myschool.edu.ru/
rassl, HepTh ¥ IPOIYKTHI €€ nepepaboTKu
16 KonTtponsHas pabota o pazueny bu6mmoreka [IOK
«YTI1€BOAOPOIABI» https://myschool.edu.ru/
17 [IpenenbHbIE OJHOATOMHBIE CIIUPTHI: bubmuoreka [JOK
METaHOJI U 3TaHOJI. BojmopoaHas cBs3b https://myschool.edu.ru/
18 MHOroaroMHbI€ CIUPTHI: ITUICHTITUKOIb bubmmorexa [JOK
U TJIMLEPUH https://myschool.edu.ru/
dDeHoI. cCTpoeHHE MOJIEKYIIBI,
P g . bubmmorexa [JOK
19 (bu3nUeCKre U XUMUIECKUE CBONCTBA,
https://myschool.edu.ru/
MPUMEHEHHE
20 Anpaerunpl: GopManbaeTH U bu6nuorexa [JOK

areTaiabpaerun. AueTod

https://myschool.edu.ru/
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OnHOOCHOBHBIE NPEEIbHBIE

bu6nuorexa [JOK

21 KapOOHOBBIE KHUCIIOTHI: MypaBbUHASA U
p yp https://myschool.edu.ru/
YKCyCHas
29 [Tpaktuyeckas padora Ne 2. «CBoiicTBa bu6mmoreka [IOK
pacTBOpa YKCYCHOM KHCIIOTBI» https://myschool.edu.ru/
CreapuHOBas U OJICMHOBAS KMCIIOTHI, KaK
23 IIPEACTABUTENH BLICIINX KaPOOHOBBIX bubnnorexa LIOK
pet P https://myschool.edu.ru/
KUCJIOT
24 Mpbi1a Kak COJIHM BBICIIUX KapOOHOBBIX bubmmorexa [JOK
KHCIIOT, UX MOIOIIIEe NCUCTBUE https://myschool.edu.ru/
Crnoxusble 3$UpHI KaK IIPOU3BOIHBIE
25 Ka 60HOBH§) KECHOT FI/II) 0JIN3 bubmiorexa LOK
P - P https://myschool.edu.ru/
CIIO’KHBIX 3(h)UPOB
26 JKupel: ruaponus, npuMeHEHNE, bu6mmoreka [IOK
OnosoTnYecKas pojb KHPOB https://myschool.edu.ru/
VYTneBopl: COCTaB, KIAaCCH(PUKAIUSI.
. ) bubnmorexa [JOK
27 Baxneiiiune npeactaBuTeNnu: TIIHOK03a,
https://myschool.edu.ru/
bpykTo3a, caxaposa
08 Kpaxman u nenntono3a Kak IpupoaHble bu6mmoreka [IOK
[IOJIUMEPBHI https://myschool.edu.ru/
KourpoisHas padora mo paszuen
29 «Kncio 0ZICO pe JKale I(j FaHI/I}‘]IGCKI/Ie bubmiorexa LOK
poJicosepRall p https://myschool.edu.ru/
COEIMHEHUI»
Bu6nuorexa IIOK
30 AMUHEI. METWJIAMHUH U aHUJINH 1
https://myschool.edu.ru/
AMUHOKHCIOTHI Kak aM(pOTEepHBIC
Bbub6nuorexa [JOK
31 OpraHUYeCKHUEe COCTUHEHUS, HX

ouosiornueckoe 3HaueHue. Ilenruast

https://myschool.edu.ru/




32 benku kak npupoHbie 1 bu6mmoreka [IOK
BBICOKOMOJIEKYJISIPHBIC COCAUHEHUS https://myschool.edu.ru/
33 OcHOBHBIE IOHATHUSL XUMUHU 1 bubmmorexa [JOK
BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN https://myschool.edu.ru/
OcCHOBHBIE METO/BI CUHTE3A
. bubnmoreka [JOK
34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUMN. 1
https://myschool.edu.ru/
ITnacTMaccel, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kourpoabnbie | IlpakTuueckue
n/n Bceero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl

1 XUMHUYECKUH dJIEMEHT. ATOM. 1 bubmuoreka [JOK
DneKTpoHHas KOH(UTYpaIus aTOMOB https://myschool.edu.ru/
Ilepnoanueckuii 3akoH u [lepuoanueckas

9 cHUcTeMa XUMHUYeCcKuX deMeHToB []. U. 1 bubmuoreka [JOK
MenneneeBa, UX CBSI3b C COBPEMEHHOM https://myschool.edu.ru/
TEOPHUEHN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUsI CBOUCTB
XUMUYECKUX IJIEMEHTOB M UX COCAMHEHUMN

3 10 TpyNIam U nepuojiaM. 3HaueHHe 1 bu6mmoreka [IOK
MEPUOAUYECKOT0 3aKOHA U CUCTEMBI https://myschool.edu.ru/
XUMH4YecKuXx 3nementoB .M. MeHnaeneera
B Pa3BUTUU HAYKU
Crtpoenue BemiecTBa. XMMHUYECKast CBSI3b,

. ] bubmuoreka [JOK
4 e€ BUJIbI, MEXaHU3MBI 00pa30BaHU 1
. https://myschool.edu.ru/
KOBaJICHTHOM CBsi3u. BogopoaHas cBs3b
BanieHTHOCTB. DIIeKTPOOTPULIATETLHOCTD.

5 Crenens okuciieHus. Bemecrpa 1 Bbu6nuorexa [JOK
MOJIEKYJIIPHOI'O ¥ HEMOJIEKYIAPHOIO https://myschool.edu.ru/
CTPOCHHUS
[TonsATHE O AMCTIEPCHBIX CUCTEMAX.

bubmuoreka [JOK
6 WctruHHbBIE U KOJUIOUHBIE PACTBOPHI. 1

MaccoBas 107151 BelllecTBa B pacTBOpe

https://myschool.edu.ru/




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCAUHEHHUI.

bubmuoreka [JOK

;
I'eneTnyeckas CBA3b HEOPraHUYECKUX https://myschool.edu.ru/
BELIECTB, Pa3JIUYHbIX KJIacCOB
Knaccudukarus XuMHYECKUX pEaKlui B
HEOPraHU4ECKOU U OPraHUYECKON XUMUU.

_ bubmuoreka [JOK
8 3aKOH COXpaHEHMsI MacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXPAaHEHUs U IPEBPALICHNS SHEPTUHU IIpU
XUMHMUYECKUX PEaKIMIX

9 CkopocTtb peakunu. OOpaTuMble peakiiy. bu6mmoreka [IOK
XHUMHUYECKOE pAaBHOBECUE https://myschool.edu.ru/
[TpakTtuueckas padora Ne 1. «Bnustaue

bubmuoreka [JOK
10 pa3InYHBIX (PAKTOPOB HA CKOPOCTh
. https://myschool.edu.ru/
XUMHMUECKOHN peaKkium»
DNEKTPONUTHYECKAs JUCCOLIUAINS.
[Tonsitue o BogopoHOM mokasarene (pH)
bubmuoreka [JOK
11 pactBopa. Peakiiuu HOHHOro 0OMeHa.
https://myschool.edu.ru/
I'mpponus opraHu4ecKux u
HEOPraHUYECKUX BEILECTB
OKHCIUTENBLHO-BOCCTAHOBUTEIIBHBIE
bubmuoreka [JOK
12 peakmuu. [Tonsitue 00 snekTponuse
. https://myschool.edu.ru/
pacIiaBoB U pacTBOPOB COJIEHN

13 KontponrHas pabota o pazueny bu6mumoreka [IOK
«TeopeTnyeckue OCHOBBI XUMUU» https://myschool.edu.ru/
MerTamibl, UX MOJIOKESHUE B
Ileproauueckoii cuCTEME XMMUYECKUX

bu6nuorexa [JOK
14 snemeHTOB JI. . MeHneneeBa u

O0COOCHHOCTH CTpOCHHUS aToMOB. O0mIne
(bu3nUecKrue CBOWCTBA METAJIJIOB

https://myschool.edu.ru/




CrnaBel METALIOB. DJIEKTPOXUMUYECKUI

bubmuoreka [JOK

15 .
P HANIPSDKEHUM METAJUIOB https://myschool.edu.ru/
XVMUYECKHE CBOMCTBA BAXKHEUIITUX
. . . bubmmorexa [JOK
16 MeTa/uIoB (HaTpui, KauH, KaabIni,
. . . https://myschool.edu.ru/
MarHui, aTlOMUHUIN) 1 UX COCAMHEHUI
17 XUMUYECKUE CBOMCTBA XpOMa, MEJIU U UX bu6nuorexa [JOK
COoeJUHEHUN https://myschool.edu.ru/
18 XHUMUUYECKHE CBOIMCTBA [IUHKA, JKeJle3a U UX bubmuoreka [JOK
COoeJUHEHUN https://myschool.edu.ru/
[Tpaktuyeckas pabora Ne 2. "Pemenune
bubmuoreka [JOK
19 IKCIIEPUMEHTATBHBIX 3a/1a4 110 TEME
" https://myschool.edu.ru/
«MeTtajib»
Hemetamibl, X oJ0KECHHE B
20 Ileproauueckoii cuCTEME XMMHUUECKUX bu6mmoreka [IOK
anemenToB [l. 1. Menaeneena u https://myschool.edu.ru/
0COOEHHOCTH CTPOEHHS aTOMOB
®u3nvecKue CBONCTBA HEMETAILJIOB.
Bbu6nuorexa [JOK
21 Annorpornusi HeMeTaJiioB (Ha mpumepe
https://myschool.edu.ru/
KHCJIOPO/a, cepsl, hochopa u yriiepoa)
99 XUMHUYECKHEe CBOMCTBA rajJOreHOB, CEPHI U bubmmorexa [JOK
HUX COCIUHCHUN https://myschool.edu.ru/
93 XuMu4ecKue CBocTBa a3ota, pocodpa u bubmmnorexa [JOK
HUX COCIUHCHUI https://myschool.edu.ru/
24 XUMHUYECKUEe CBOMCTBA yIiepoia, KpeMHHUS bubmmorexa [JOK
U UX COeIUHECHUN https://myschool.edu.ru/
o5 [IpumeHeHne BaXHENIINX HEMETAUIOB U bu6mmoreka [IOK
HUX COeIUHEHUN https://myschool.edu.ru/
26 O06o001IeHre U CUCTEeMaTH3alus 3HaHUH 110 bubmuoreka [JOK
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Teme «Hemeramier». Beraucienus mo
YPaBHEHUSM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

https://myschool.edu.ru/

[Tpaktuyeckas pabora Ne 3. «Pemenune

bubmuoreka [JOK
27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
" " https://myschool.edu.ru/
Hemerannsr'»
KonrtponpsHas pabota o Temam bu6mmoreka [IOK
28 1
«Metamb» u «Hemeraib» https://myschool.edu.ru/
Heoprannueckue u opraHu4ecKue
bubmuoreka [JOK
29 kucioTel. Heopranuueckue u 1
https://myschool.edu.ru/
OpraHHYECKHE OCHOBAHUS
AmdoTtepHbIe HEOpPTraHUYECKUE U
30 opraHu4eckue coeuHeHus. ['enernueckas 1 bubmmorexa [JOK
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX https://myschool.edu.ru/
BCILICCTB
Ponb xumuu B obecrieueHun
31 AKOJIOTUYECKOU, IHEPreTUYECKON 1 1 bubmmorexa [JOK
MUIIEBOW O€30MMaCHOCTH, Pa3BUTHUH https://myschool.edu.ru/
MEIULIHHBI
[IpeacrasiacHus 00 OOIMX HAYYHBIX
32 HpI/IH HIIax I OMBIIJ_IJIGHHOFO}II'E)H eHUsI 1 bubmmorexa [IOK
p Hv p i https://myschool.edu.ru/
BOKHCHIIIMX BEIESCTB
33 YenoBeK B MUPE BEIIECTB U MaTEPHAIIOB 1 bubmmorexa [IOK
pe Betll p https://myschool.edu.ru/
bubmuoreka [JOK
34 XuMHUS 1 3I0POBBE UETIOBEKa 1
AP https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3SATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

* Xumust, 10 knace/ IN'adpuensa O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxknmonepHoe oburectBo «M3aarensctBo «IIpocBenienue»
* Xumus, 11 knacce/ I'adpuensa O.C., OctpoymoB WU.I'., Caankos C.A.,

AxknmonepHoe oburectBo «M3aarensctBo «IIpocBenienue»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUP®POBBIE OBPAZOBATEJIBHBIE PECYPChBI U PECYPCBI CETHU

HUHTEPHET






