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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpOBHE CpeaHero oOiiero o0pa3oBaHUd
pazpaboTtana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEIBLHOM MPOrpaMMbl CpeaHero oOIero o0pa3oBaHUs
(®OIT COQO), npeacraBneHHbix B  DenepadbHOM  TOCYJAPCTBEHHOM
obpaszoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
ydueOHOro mpeamera «XuMus» B o0pa3oBaTelbHbIX opraHuzanusx Poccuiickoi
denepauun, peamu3yOIIMX OCHOBHBIE O0O0pa30BaTENbHBIE MPOrPAMMBI, H
OCHOBHBIX TMoJo)keHn «CTpareruum pa3BUTHs BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuon a0 2025 rona» (Pacnopsixenue IIpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MPOrpaMMbl MO XUMHUH, K ONPEACICHHUIO
oO1iel crpareruu 00y4deHus, BOCOIUTAHUS U Pa3BUTHUS 00YYaIOIIUXCS CPECTBAMU
yueOHoro npenMera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
KoHIenTyalbHble MojiokeHuss PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
COJIep)KaHUsI, PE3yJbTaTOB OOy4YeHHS U TpeOOBaHUIl K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBanue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa3oBaTEIbHON  OpPraHU3allUuM, SBJISIETCS HEOThEMJIEMOM YacThl0 HUX
oOpazoBaHHocTH. OHO CIY)XUT 3aBEpIIAIOIIUM HJTAallOM peaju3aliy  Ha
COOTBETCTBYIOIIEM €My ©Oa30BOM YpOBHE KJIIOUYEBBIX I[EHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro OOpa3oBaHMs. OTH ILEHHOCTH KAacaroTcCs
NO3HAaHUSI 3aKOHOB IIPUPOJIbI, POPMHUPOBAHUSI MUPOBO33PEHHUS U OOILIEH KYJIbTYpPbI
YelloBeKa, a TaKXKe DHKOJIOTMYEeCKM OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3I0pPOBBIO M TIPUPOAHON cpene. Peammsyercs xumMuueckoe oOpa3oBaHUE
oOyJaroluxcs Ha ypoBHE CpeIHEro oomero oopa3oBaHus CpeCTBAMU y4eOHOTO
npeaMeTa «XuUMHUS», COJAEpPKaHUE M TOCTPOEHHE KOTOPOro ONpeNesieHbl B
nporpamMme M0 XUMHUHU C Y4ETOM CHenu(UKA HAYKH XUMUH, €€ 3HAUYCHHUS B
NO3HAHUM TPUPOJABl U B MaTEpPUAIbHOM >KM3HU OOLIECTBA, a TaKke C YYETOM
o0ummx 1eneil M TNPUHLHUIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeJiHero 0011ero oopazosanus B Poccuiickoit @enepanuu.

XuMHUsL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUIPaeT 0coOyro pojib B
COBPEMEHHOMN NMBWIM3AIMU, B CO3/IaHUH HOBOM 0a3bl MaTepHAIbLHOW KYJBTYPHI.
Ona BHOCHUT CBOM BKJIJ B (HOpMUPOBAHUE PALIMOHATBEHOTO HAYYHOTO MBIIUICHUS,
B CO3/IaHHE€ IEJIOCTHOTO MPEJICTaBICHUsI 00 OKpYKaIoleM MHUpPE KaK O €IMHCTBE
OPUPOJLI U YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE MOHUMAaHHUS



BEILIECTBEHHOI'0 COCTAaBa OKPYKAIOLIET0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOCHHMEM BEIIECTB, MX CBOMCTBAMHU M BO3MOKHBIMH 00JIaCTIMU TPUMEHEHHUS.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMM HAYKaMH, XUMHS CTAJIa
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYPhl, HEOOXOUMBIM YCIOBUEM YCIEITHOTO
TpyJa M JKA3HU Kaxjoro ujeHa oOmiectBa. CoBpeMeHHass XMMHS Kak Hayka
co3uJaTelibHasl, KAaK HayKa BBICOKMX TEXHOJIOTMM HAmIpaBlieHA Ha pELICHUE
rI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
IHEPTEeTUYECKOU, TUIIEBOM, IKOJIOTHIECKON O€30MaCHOCTH M OXPaHbI 3JI0POBBI.

B coorBercTBUM C OOMMHU LEISIMH M MOPUHIMIAMU CPEAHEro OOIIero
oOpasoBanus conepxkanue npeamera «Xumus» (10—-11 kmaccol, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydarouuxcsi, HEOOXOJAMMYK MM JJIsl  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIKYEHHS B JKU3Hb COLMYMA, MPOJOJDKCHUS
00pa3oBaHus B Pa3IUYHbIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEACTBEHHO C XUMHUEH.

CocraBnsiroliuMH ~ IIpeiMeTa  «XUMHUSA»  SBIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas W HeopraHuyeckass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa
3HAHUM MO0 HEOPraHWYECKON XMMUU (C BKIFOYEHUEM 3HAHUU U3 OOIIeH XUMUM) U
OpraHvuyeckod xumuu. PopMHUpPOBAHUE NAHHOW CUCTEMbl 3HAHUM IIPU U3YyUYEHUHU
npeaMeTa OOEClEeYMBAET BO3MOXKHOCTH PACCMOTPEHHUSI BCETO MHOroo0Opas3us
BELLECTB Ha OCHOBE OOIIMX MOHITHHI, 3aKOHOB U TEOPHI XUMHH.

Crtpyktypa coaepxaHusi KypcoB — «Opranumdeckas xumus» u «OOmast u
HEOpraHuyeckas XUMHs» c(popMUpOBaHAa B IpOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOI0 TMOAXO0Ja K U3Y4YeHHI0O Yy4eOHOro wmarepuaisa U OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTUEM 3HAHUW HAa  ONpeNeiaEHHBIX
TEOPETUYECKUX YypoBHAX. Tak, B Kypce OpraHMYECKOM XHWMHHU BEIIECTBa
paccMaTpUBAIOTCA HAa YPOBHE KIACCHYECKONW TEOPUM CTPOCHUS OPTraHUYECKHUX
COCMHEHUHN, a TaKX€ Ha YPOBHE CTEPECOXHMMHUYECKMX M DJIEKTPOHHBIX
NpeJCTaBICHU O CTpoeHUuU BemecTB. CBeneHuss o0 H3yd4aeMbIX B Kypce
BEIIECTBaX JAIOTCS B PA3BUTHUU — OT YTJIIEBOJOPOJOB JI0 CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEIMHEHHH. B Kypce OpraHM4ecKo XHMHUU NOJY4YarOT pPAa3BUTHE
chopMUpoBaHHbIE Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHusl MepBOHAYATbHbBIC
MPEACTABICHUS O XUMUYECKON CBSI3H, KIIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOEHHUS], O XUMHUECKON PEAKIUU.

[Tog HOBBIM yriaoMm 3peHUss B TpeaMeTre «XUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs M3yYECHHbI Ha YpOBHE OCHOBHOIO 0O0HIEro 00pa3oBaHUs
TEOPETHYECKUN MaTepuall M (PAKTOJIOTMYECKHE CBEIEHHUS O BEIIeCTBaX U
XUMHUUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OO0mas U HeopraHuyeckas
XUMHSD» 00yYarolUMCs MPEAOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE



MEPUOIUYECKOTO 3aKOHA C OOIIETEOPETUYSCKUX M METOJIOJOTHYCCKUX IO3HITUHI,
rIy0Xke TOHSATh HCTOPUYECKOe W3MEHeHHWe (QYHKIMA dTOro 3aKkoHa — OT
o0o6miaronieit 10 00BSICHSIONENH U TPOTHOZUPYIOUIEH.

Ennnas cucrema 3HaHUM O BaXKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOWCTBaX W MPUMEHEHHH, & TaKXKE€ O XMMHYECKUX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHus JjAonojHsercs B Kypcax 10 um 11 knaccos
AJIEMEHTAMM COJICP)KaHUS, MMEIOIIUMHU KYJIbTYPOJIOTHYECKUNM W TPUKJIATHOU
XapakTep. OTH 3HaHHS CIHOCOOCTBYIOT ITOHHMAaHHIO B3aMMOCBS3W XUMHH C
JPYTUMU HayKaMH, PACKPBIBAIOT €€ pOJib B MO3HABATEIBHOM M IMPAKTUYECKOU
JEATEIIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHHTAHHMIO YBaXXEHUSI K MPOIECCY
TBOpYECTBA B 00JaCTH TEOPHUU M MPAKTHUYCCKUX MPHIOKECHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHEHTUPOBATHCS B OOIIECTBEHHO W JMYHOCTHO 3HAYHUMBIX
npoOJiieMax, CBSI3aHHBIX C XWMHEH, KPUTUUECKH OCMBICIUBATH MH(MOPMALUIO U
NPUMEHATh €€ JUIsl TMOMOJIHEHUS 3HAHUW, PEIICHUS WHTEIUICKTYAIbHBIX U
AKCTICPUMEHTAJIBHBIX MCCIEI0BATEIIbCKUX 3a/1a4d. B 11e1om comepxanue yaeOHOTO
npeaMera «XUMHUS»  JAHHOTO  YPOBHS  M3YyYE€HUS  OPUEHTHUPOBAHO  Ha
dbopMupoBaHUe Y 00YyYarOMMXCS MHPOBO33PEHUYCCKOM OCHOBBI IS TTOHUMAaHMS
bunocodckux uaeH, TaKUX KakK: MaTepUaIbHOE EIUHCTBO HEOPTaHWYECKOTO U
OpPraHM4YecKoro MHpa, OOYCIOBJICHHOCTh CBOWMCTB BEIECTB HMX COCTAaBOM U
CTPOCHHEM, I[103HABAEMOCTh MPUPOJHBIX SBJICHUN TyTEM OJKCIEpUMEHTa U
pelieHUs] TMPOTUBOPEUUM MEXIAYy HOBBIMH (akTaMH U TEOPETUUYECCKUMHU
PEANOCHUIKAMH, OCO3HAHKUE POJIM XUMUH B PEIICHUHN YKOJOTHUECKUX TPoOiem, a
TaKKe TPo0JIeM cOepeKeHUs YPHEPTETUIECKUX PECYPCOB, CHIPHS, CO3JaHUS HOBBIX
TEXHOJIOTUIA U MaTepUajoB.

B nnaHe pemeHus 3agad  BOCHUTAHUSA, PAa3BUTHS M COLMAIM3AIUU
00yJaromMXCcs TMPUHIATBIE MPOTPAMMON IO XUMUHM TOAXOJbI K OINPEICIICHUIO
colep)XaHUs U TOCTPOCHHUS TMpeaAMeTa MNpeaycMaTpuBalOT (popMupoBaHue
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUNA, UMEKOIUX 0a30BO€ 3HAYEHUE A
pPa3IMYHBIX BUJOB JIESITEIBHOCTU: PEIICHUS TMpoOJeM, IOUCKA, aHalIu3a W
00paboTtku  umHpOpMaUK, HEOOXOAMMBIX  JJI1  IPUOOPETEHHUS  OIBITA
MPAKTUYECKON U MCCIICIOBATEIBCKON JIEATEIBHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO
B IMO3HAHUU XUMHUH.

B mpakTtuke mnpemnojaBaHus XUMHU KaK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHMs, TaK U HA YPOBHE CpeAHEro 00I1ero o0pa3oBaHusl, TP OMPEACICHUN
COZEPKATEIBbHON XapaKTEPUCTUKHU IEeJIed HW3YyUYEeHUs MpeaMeTa HampaBJICHUEM
MEPBOCTENIEHHON 3HAYUMOCTH TPATUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKOM HAyKW KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JESITEIbHOCTH YEJOBEKAa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOW KYyJbTypbl. C



METOJMYECKON TOYKM 3pEHUs TAaKOW MOAXOJ K OMpPEACIICHUIO IeNied W3ydeHUs
peaMeTa SIBISIETCS BIIOJIHE ONPABIaHHbBIM.

CornacHO JaHHOW TOYKE 3pPEHMS TJIABHBIMU IEJISIMH HU3YyUYCHHS MpeaMeTa
«Xumus» Ha 6azoBom ypoBHe (10 —11 kJ1.) ABIArOTCS:

e (QopmMupoBaHuMe CHCTEeMBl XUMHUYECKHX 3HAHUW KaKk  BaKHEHIICH
COCTABJISIIOLIEH €CTEeCTBEHHO-HAYYHON KapTHUHBI MHUpaA, B OCHOBE KOTOpPOU
JeXaT KIIOYeBble TOHATHS, (PyHIaMEHTaNbHbIE 3aKOHbI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME W MOHUMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHYECKOI0 XapaKTepa, 03HAKOMJIEHUE C HCTOpUEn
WX Pa3BUTHUA U CTAHOBJICHUS,

e (QopmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BEIIECTB M XHUMHYECKUX PEaKIUi, HEOOXOIUMBIX JUIsl TPUOOpETeHUs
YMEHUM OPUEHTHPOBATHCA B MHUPE BEIIECTB M XUMHUYECKUX SBJICHUU,
UMEIOIIUX MECTO B IPUPOAE, B TPAKTUUECKOW U MOBCEHEBHOM )KU3HH;

® pa3BUTHE YMEHUU U CIIOCOOOB JIESITEIHLHOCTH, CBSI3aHHBIX ¢ HAOJIOCHUEM
U OOBSCHECHHUEM XHUMHYECKOrO0 OHKCIEPUMEHTa, COOJIOJCHUEM MpaBUl
0e301MacHOro 00palleHus ¢ BEIIeCTBAMM.

Hapsiny ¢ aTuMm, coaepxaTenbHas XapaKTepUCTUKA 1IeJeil U 3a/1ad U3yYeHHUs
npeaMeTa B IporpaMMe Mo XUMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMHU B CUCTEME CpeHEero o0miero oopazoanusa. Ceronns B
IpernojiaBaHuu  XUMUU B OOJbIIEH  CTeNeHW OTHAETCS  MPEANOYTCHHE
IPAKTUYECKOW KOMIIOHEHTE COJepKaHus OOydeHUs, OPHUEHTUPOBAHHOW Ha
MOJTOTOBKY BBITYCKHUKA 00111€00pa30BaTEIbHON OpraHu3allii, BIAACIONIETO HE
Ha0OpoM 3HaHMH, a (DYHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOaAMU U
YMEHUSIMUA aKTUBHOTO TOJIYYEHUsI 3HAHUW M MPUMEHEHUS UX B PeaJbHOU KU3HU
JUISL pEIICHUS MPAKTUYECKUX 3aj1ay.

B cBs3u ¢ 3TUM mnpu U3ydeHUH NOpeaMeTa «XHUMUS» JTOMUHHPYIOIIEe
3HAYCHHE MPUOOPETAIOT TAKUE 1IETU U 33]]a4H, KaK:

aganTaius o0ydJaroIuXcs K YCIOBHSIM JUHAMHUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHUpoOBaHUE  HMHTEIUICKTYalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelieHui B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM,;

dbopmupoBanre y OOydYaromMXCs  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIETEHIINI), UMEIIINX YHHBEPCAIbHOE 3HAYEHUE IS PA3IUYHBIX BHUJIOB
NeSATEILHOCTH: PElIeHus mpobiieM, MoucKa, aHamu3a U 00paboTku MHGOpMAIUH,
HEOOXOIUMBIX [IJIi TPUOOpPETEHUS OIbITa ACSTEIHbHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B TMO3HAHMM XUMHUHM, a TaKXKe I OLEHKH C [O3UIUN



AKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
IIPOIIECCOB HA OPTAHU3M YEJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE TO3HABATENbHBIX WHTEPECOB, MHTEIJICKTYAJIbHBIX U TBOPUYECKUX
crnocoOHOcTel 00ydYarouuxcsi: CHOCOOHOCTH CaMOCTOSTENbHO MpHOOpEeTaTh
HOBBIC 3HAHUS MO XUMHUHU B COOTBETCTBHM C >XU3HEHHBIMHU MOTPEOHOCTSIMU,
UCIIOJIb30BaTh COBPEMEHHBIE HWH()OPMAIIMOHHBIE TEXHOJOTHUU JUJIA TIOMCKAa |
aHanu3a yd4eOHOW W  HAYYHO-TIOMYJSIPHOW  WMH(OpMaMM  XHMHYECKOTO
COZICpKAHUS;

dbopMHupoBaHME MW pa3BUTHE Yy OOYYAIOLIUMXCS ACCOIMATUBHOIO |
JIOTUYECKOTO MBIIUICHUS, HaOIIOAaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpble OCOOEHHO HEOOXOAMMBI, B YacCTHOCTH, MpHU TUIAHUPOBAHUH U
MPOBEJICHUN XUMUYECKOT0 IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydammmxcsi YyOeXKIEHHOCTH B T'yYMaHHCTHYECKOU
HaIMpaBJICHHOCTH XHUMHUHU, €€ BaXXHOW pPOJM B PEUICHUM TJIOOAJbHBIX MPOOJIEM
pPalMOHAIIBHOTO MPUPOAOIIOIb30BAHHUS, TOTOJHEHHUS Y HEPTETUUECKUX PECYPCOB U
COXpaHEHUsI TPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTU OEpexHOTO
OTHOIIIEHUS K TIPUPOJIE M CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
WCIIOJIb30BaHUS TIOJTYYEHHBIX 3HAHUM IS TIPUHSTUS TPAMOTHBIX pPELICHUM B
CUTYyaIUsIX, CBI3aHHBIX C XUMUYECKUMHU SBJICHUSIMH.

B yueOGHOM maHe cpemHero oOImero oOpa3oBaHUS TPEAMET «XHUMHS»
0a30BOro0 ypoBHS BXOJUT B COCTaB MpeaMeTHOU o0nacTu «EcTecTBEHHO-HAYYHbIE
pPEIMETHI».

OO0mu1ee yncno 4acoB, OTBEAEHHBIX JISl U3YUYEHHS] XUMUU, HAa 0a30BOM YPOBHE
cpeaHero obmiero obpasoBanus, coctapisger 68 gacos: B 10 kmacce — 34 gaca (1
yac B Henelno), B 11 kimacce — 34 gaca (1 gac B Heienio).



COJEP XAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XMMUH

[IpeameT opraHUYECKON XUMUN: €€ BOSBHUKHOBEHHUE, PA3BUTHUE U 3HAUYCHUE B
MOJIyYEHHH HOBBIX BEIIECTB M MaTepuajoB. Teopus CTpPOECHHS OpPraHHUYECKHX
coenuHeHui A. M. byrtinepoBa, €€ OCHOBHbIE TMOJOXKeHUsS. CTpyKTypHbIE
(GbopMyIbl OpraHMYECKUX BEIIeCTB. [ 'oMOJOTHs, N30MepHus. XUMUYECKasi CBS3b B
OPraHUYECKUX COCIMHEHUSAX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBienue o kinaccuduKalu OpraHnueckux BemecTB. HoMmeHkIaTypa
OpraHWYECKHX COCIMHEHUN (cucTeMaTHyecKas) ¢ TPUBHAIBHBIE Ha3BaHUS
BAKHEHIINX MPEACTABUTENIEN KJIACCOB OPTraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOABl M3Yy4YEHUs BELIECTB M HX IPEBPAIICHUN:
O03HAKOMJIEHHE C o0pa3liaMM OpPraHMYEeCKHMX BELIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAONIOJAEHUE U
ONMCAaHMUE JEMOHCTPALIMOHHBIX OIBITOB 10 MPEBPALICHUIO OPTaHUYECKUX BEIIECTB
IpY HarpeBaHuH (IUIaBlieHne, OOYTIIMBaHUE U TOPCHUE).

YriieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMM psAx. MeraH u 3T1aH —
OpOCTEUIINE NPEICTaBUTENIM AJIKAHOB: (PU3MYECKHME U XHMHYECKHE CBOMCTBA
(peakuuu 3amelieHuss U TOPEHUs), HAXOXKJIECHHWE B IMPUPOJE, IMOJYyYEHUE M
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI PsiA. DTUIEH U IPOIMIEH —
OpOoCTEHIINe NPENCTaBUTENIN AaJKEHOB: (PU3NYECKUE W XUMHUYECKHE CBOMCTBA
(peakuu TUIPUPOBAHUS, TANOTCHUPOBAHMS, THUApATAllMd, OKHUCICHUS H
NOJIMMEpPU3aIUN ), TOJyYECHUE U IPUMEHEHHE.

Ankanauenbl: OyrtaaueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKHE CBOMCTBA (peakuus nonumepusaunu). [lomydeHne CUHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJNKHHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKHM pAll. ALETUIIEH
— TPOCTEHIIMI TpPEICTaBUTENb AJIKMHOB: COCTaB, CTpPOCHHE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (peakuuu TUIpUPOBaHUS, TAIIOTCHUPOBAHUS, THAPATALIUH,
TOPEHUS), TOJIYYEHHUE U IPUMEHEHHUE.

Apensbl. benszoin: coctaB, crpoeHue, (puznyeckre M XUMHYECKUE CBOMCTBA
(peakiuu raJjoreHupOBaHUsl U HUTPOBAHUS), MOIYYEHUE U NIPUMEHEHHe. 10.1yon:
cocmae, cmpoenue, @usuueckue U  XumMuyeckue ceoucmea  (peaxyuu



2A/I02eHUPOBAHU U HUMPOBAHUS), NOAYHUeHUe U HnpumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTnueckas CBs3b MEXAY YTJEBOJOPOJAAMH, NPUHAIICKAIUMH K
Pa3IMYHBIM KJlaccaMm.

[IpuponHble MCTOYHUKH YIIIEBOAOPOAOB. IIpUpOIHBIM Tra3 W IIOMYTHBIE
He(dTaHble ra3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
MEePEroHKa, KPEKUHT (TEPMUUYECKUU, KaTalUTHYECKuil), nuposu3. I[Ipomykrsl
nepepaboTku HePTH, UX TPUMEHEHHUE B MPOMBINIICHHOCTH U B ObITy. KameHHbII
yroJib U IPOAYKTHI €r0 MepepadboTKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3Yy4YEHUs BEUIECTB M HUX IPEBPAIICHUN:
O3HAKOMJIEHHE C O00pa3laMu IUIaCTMAcC, KaydyyKOB U PE3UHBI, KOJUICKIIUU
«Hedts» u  «Yroapy, MOAEIMPOBAHHWE  MOJIEKYJ  YIJIEBOJOPOJIOB U
raJlor€HOMPOU3BOIHBIX, POBEICHUE NPAKTHYECKOW PabOThI: MOIYyYEHUE ITHIICHA

Y U3YUYEHHE €TO CBOWCTB.

Pacuérnpie 3amaun.

Bblunicnienuss 1mo ypaBHEHMIO XMMHUYECKOW peakuuu (Macchl, o0bEMa,
KOJIMYECTBA MCXOAHOTO BELIECTBA WIM IPOAYKTA PEAKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOIO U3 UCXOJIHBIX BEIIECTB WK MPOIYKTOB PEaKLUN).

Kucsopoacoaep:xkamue oprannyeckue coeIuHeHUs!

[IpenenbHble OOHOATOMHBIE CHOUPTBI. METaHON W OJTAHON: CTPOCHHE,
¢usznueckue W XUMUYECKHME CBOMCTBA (peakiUH C AaKTUBHBIMH MeETaJlJIaMH,
rajoreHoBOJIOpoJaMu, TOpEHHUE), NpPUMEHEHuEe. BomopoaHbie CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. J[efiCTBHE METaHOJIA U 3TAHOJIA HA OPraHW3M YEJIOBEKA.

MHOroaToOMHbBIE  CHOUPTHI. ODTWICHIJIUKOJNb W  TIHLEPUH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO UICJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peaklus Ha MHOTOAaTOMHBIE crnupThl). JleiicTBue Ha
OpraHu3M 4esioBeKa. [ [puMeHenne rimineputa v STUIEHTITUKOJIS.

®deHos: CTPOCHHWE MOJEKYNbl, (U3UYECKHEe W XUMHUYECKHE CBOWCTBA.
ToxcuunocTh penona. [Ipumenenne genona.

Anpperunel M kKemowuwi. Dopmanbaerun, aueTandbAECTHI  CTPOECHHUE,
bu3nueckue U XMMHUUYECKUE CBOMCTBA (pEaKIMU OKUCICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHBIEC PEAKIINM), TOTYyYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeleNibHbIe KapOOHOBbIE KHUCJIOTHL. MypaBbuHas U
YKCyCHasi KUCIIOTBI: CTPOCHHE, (PU3NYECKHE U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue i Kiiacca KUCIOT, peakuus dTepU(PUKALIK), TOTYyYEeHUE U NPUMEHEHUE.
CreaprHOBasi M OJIEMHOBAsl KUCIOTHl KaK MPEJCTABUTENIN BBICHIMX KapOOHOBBIX
KUCITIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JAeCTBHE.

CnoxHble 3(puUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KUCHOT. ['muponus
cnoxkubix  3¢upoB. Kupbel. T'maponus  xupoB. [IpuMeHeHHwe  KHUPOB.
buonornueckas poJib :KUPOB.



VYrneBonpl:  cocTaB, KjaccuuKanus — yrieBogoB  (MOHO-, JHU- U
noyiucaxapusl). ['oko3a — mpocTermii MOHOCaxapu: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (PU3MYECKHE W XUMHUYECKHE CBOWCTBAa (B3aMMOJEUCTBUE C
ruapokcuaoM menu(ll), okucinenne ammuadnbiM pacTBopoM okcupaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpPO’KEHHE TJIIOKO3bI), HAXOXKJIEHUE B NPHUPOJE, NMPUMEHEHUE,
ouonorudeckas posb. PorocuHTe3. pyKTO3aKaKU30MEPIITIOKO3BI.

Kpaxman u nemnonos3a kak npupoaHbie noauMepbl. CTpoeHue Kpaxmala U
HeUroNIo3bl.  PU3MYECKME W XUMHYECKHE CBOMCTBAa Kpaxmajia (THApOIH3,
KaueCTBEHHAs PEAKIUS C UOJOM).

OKCIEpUMEHTAJIbHBIE METOAbl HM3Yy4YEHUs BEUIECTB M HX IPEBPAIICHUN:
pOBe/ICHUE, HAOJIOJCHUE W OIMKCAHHWE JEMOHCTPALIMOHHBIX OIMBITOB: TOpPEHUE
CIIUPTOB, KaU€CTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE ITaHOJIA
okcuaoMm Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJCHUCTBUE TJUIIEpUHA C
ruapokcuioM meau(ll)), anpaerunoB (OKKUcCICHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m runmpoxcumom wmeau(ll), B3aumopeiicTBUe Kpaxmana € HOJIOM),
POBEICHUE MPAKTUYECKON PabOTHI: CBONCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3a1aun.

Boluuciaenuss mo ypaBHEHHMIO XHMMHMUYECKOM peakuuu (Macchl, 00OBbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WJIA MMPOJAYKTOB PEAKIINH).

A3oTcoaepikaliyre OpraHn4ecKUue COeIMHEHMS.

AMUHOKHUCIOTH Kak aM(pOoTepHbIe OpraHnyeckue coenunenus. dOuznueckue
U XMMHUYECKHE CBOWCTBA AMUHOKHUCIOT (Ha MpuUMepe IiuuuHa). buonormueckoe
3HAYEHNUE aMUHOKHUCIOT. [lenTuasl.

benku Kak OpPUPOJHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOPUYHASI U TPETHUYHAs CTPYKTypa OelKoB. XHWMHUYECKHE CBOWCTBA OEIJIKOB:
TUAPOIN3, AeHATypalus, KaUeCTBEHHbIE PEAaKIIMU Ha OCIKH.

DKCIepUMEHTaIbHbIE METOJbl HM3YUYEHUs BEIIECTB M WX NPEeBpalllCHMI:
HaOJIOICHUE U ONHUCAHKUE JEMOHCTPALIMOHHBIX ONBITOB: J€HATypalus OEJIKOB MPU
HarpeBaHUU, [IBETHBIC PEAKITUN OCITKOB.

BbicOKOMOJIEeKYJISIPHBIE COeINHEHUSA

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJIAPHBIX COEIMHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHSIS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHUN —
NOJIMMEPU3ALUS U TOJTMKOHAEHCALUS.

OKCIEpUMEHTAJIbHbIE METOJBl HM3Y4YEHUs BEIIECTB M UX NPEBPALLCHMII:
03HAaKOMJIEHHE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4YyKOB.

MexnpeaMeTHBIE CBS3U.



Peanuzanus MexXnpeaMeTHBIX CBSA3EH MPH U3yYCHUH OPTraHMYECKON XUMUU B
10  kjmacce  ocCymiecTBISieTCS ~ 4Yepe3  HUCHOJb30BaHME  Kak  OOmIMX
€CTECTBCHHO-HAYYHBIX TOHSTHHA, TaK U MOHSATUH, SBISIIOIINXCS CUCTEMHBIMH IS
OTJICTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTecCTBEHHO-HAYYHbIE TTOHATHS: SBICHUE, HAYYHBIH (aKT, TUIOTE3a,
3aKOH, TEOpHs, aHaJU3, CUHTE3, KiIacCU(PUKALNS, TEPUOJUIHOCTh, HAOIIOACHHE,
U3MEpEHUE, SKCIIEPUMEHT, MOJICIIUPOBaHUE.

dusmka: wmarepus, DSHEprus, Macca, aroM, OJIJIEKTPOH, MOJIEKYIa,
SHEpPreTUYEeCKH ypOBEHb, BELIECTBO, TEJO, OOBEM, arperaTHoe COCTOSIHHE
BEIIECTBA, (pU3HUECKre BEIMYUHBI U SAMHULIBI UX U3MEPEHUSL.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOIOTUYECKH AKTHUBHBIC BemlecTBa (O€JKH, YTIEBOIBI, KUPHI,
(epMEeHTHI).

I'eorpadust: MuHEpanbl, TOpHBIE MOPOIBI, TOJIE3HBIE UCKOTIAeMble, TOIIIINBO,
pecypcehl.

TexHonorusi: mNuILEBblE MPOIYKThl, OCHOBbI PALMOHAIBLHOTO IHTAHUSA,
MOIOIIINE CPEJCTBA, JEKAPCTBEHHbIE U KOCMETHUECKHE IpernapaThl, MaTepuabl U3
UCKYCCTBEHHBIX 1 CHHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAS N HEOPTAHUYECKASA XUMUSA

TeoperuuecKkue OCHOBbI XUMHUH

Xumuyecku dneMeHT. Atom. fapo aroma, HW30TONBL. DJNEKTPOHHA
000J104Ka. DHEpreTuuecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTaiu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeieNieHHs] DJIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB. DICKTPOHHAS KOHPUTYpaILHsI aTOMOB.

[lepnoanuecknit 3akoH U Ilepuoanyeckas cucremMa XUMHUYECKUX 3JIEMEHTOB
. . Menpaeneea. CBsi3b NEPUOIMUECKOTO 3aKOHA U [leproandeckoil CUCTEMBI
xumuueckux siemeHToB . . MenpaeneeBa ¢ COBpEMEHHONW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBONCTB XUMHYECKUX JJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX W CIOXHBIX BEHIECTB MO TPyHIaM M TEpPUOaM.
3HaYCHUE NMEPUOANYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BemiectBa. XUMHYECKas CBS3b. BHIBI XUMHYECKOW CBS3U
(KoBaJIeHTHasi HEMOJIIpHAsA W TOJSpHAs, MOHHAS, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHus KOBAJICHTHOM XUMHUYECKOU CBSI3U (oOMeHHBIN U
JIOHOPHO-AKIIENTOPHBIN). Bonoponnas CBS3b. BaneHTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTeneHbOKUCICHUS. IOHBI: KATUOHBI Y AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSIHCTBA COCTAaBa BELIECTBA. THUIbI KPUCTALNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOKCTBA BEIIECTB OT TUNA KPUCTAIUINYECKON PEMIETKH.

[TonsTue o mucnepcHbIX cucTteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10515 BeLeCcTBa B pacTBOPE.

Knaccudukarmms HEOPTaHUYECKUX COEJIMHEHUM. Homenknarypa
HEOPraHMYECKUX BEUIECTB. [‘eHeTMyeckas CBA3b HEOPraHWYECKHUX BEIIECTB,
MIPUHAJIEKAIINUX K PA3JIMYHBIM KJIaCcCaM.

Xumuueckass —peakuus. Krnaccupukanuss XUMHUECKHUX — peakiuil B
HEOPTaHWYECKOW M OpPraHUYECKOM XHMHUHU. 3aKOH COXPAHEHHS MAacChl BEIECTB,
3aKOH COXPaHEHUS U NPEBPALLECHUS YJHEPTUU IIPU XUMHUUECKUX PEAKIUAX.

CKOpoCTh peakiny, €€ 3aBUCUMOCTh OT pa3iu4HbIX (hakTopoB. OOpaTUMBbIE
peakuuu. Xumudyeckoe paBHoBecHe. DaKTOpBI, BIUAKOIIAE HA COCTOSHUE
xuMuueckoro pasHoBecus. [Ipunnnn JlelllaTense.

Onektponutrueckass aucconuanus. CuiabHble W claOble AJIEKTPOJIUTHI.
Cpena BoIHBIX PaCTBOPOB BEIIECTB: KUCTAs, HEUTpAJIbHAS, IIEJIOYHAS.

OKUCINTETbHO-BOCCTAHOBUTEIbHBIE PEAKIUU.

DKCHEPUMEHTAIIBHBIE METOAbl H3YyYECHHUSI BEIIECTB W MX MPEBPALLCHUM:
neMoHctpanus tadnun «[lepuonuueckas cucreMa xumudeckux nemeHToB JI. U.
MenpeneeBa», U3ydeHHe MoOJeNield KPUCTAUIMUYECKUX PEHIETOK, HAaOMIoJAeHUuEe U
ONHMCaHNE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iokKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaIU3aTOPa, ONPEIEICHUE CPENBI PACTBOPOB BEIIECTB
C TIOMOUIbI0 YHHUBEPCAIBHOIO HWHAUKATOPA, pPEaKUMH HOHHOTO OOMEHa),
IPOBEICHUE MTPAKTUUECKOU paboThl «BriusHue paznuuHbix (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKLIUN».

Pacuérnblie 3a1aun.

Pacyérel 10 ypaBHEHUAM XUMHUYECKUX pEaKkUuid, B TOM YHCIE
TEPMOXUMHUUYECKUE PACUETHI, PACUEThl C HCMHOJIB30BAHUEM TMOHATHUS «MaccoBasd
JIOJIS BEILIECTBAY.

Heoprannyeckasi xumus

Hemeraimel.  Ilonoxenne HemeraiuioB B Ilepuoguueckonn  cucreme
xumuyeckux snemMeHToB J[. . MenneneeBa u 0COOCHHOCTH CTPOEHUSI aTOMOB.
®duznyeckre CBONCTBA HEMETAJUIOB. AJIOTPONUS HEMETALIOB (HAa NpuUMeEpe
KHCJIOpOoAa, cephl, pocdopa u yriepoaa).

XUMUYECKUE CBOMCTBA Ba)KHEWIIIMX HEMETAJUIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga W KpeMHHS) W HUX  COCIUHCHUU  (OKCHJIOB,
KHCJIOPOACOAEPKAIIMNX KUCTOT, BOAOPOIHBIX COCTUHEHUN ).

[IpruMeHeHne BaXKHENIINX HEMETAIUIOB U UX COCIUHEHUM.



Metamubl. [Tonoxenne merauioB B Ilepuoaudeckord CUCTEME XUMHUUYECKUX
JJIEMEHTOB . . Mennemneesna.
Oco0GEHHOCTUCTPOCHUSIIEKTPOHHBIX000JI0UYEKATOMOBMETAILIIOB. O6murue
¢usnueckue cpoiicTBa MeTayuioB. CrulaBbl METaIOB. DJIEKTPOXUMUYECKHUN Psif
HaIpsKEHUN METAJLIOB.

XUMHUYECKHE CBONCTBA BAXXHEHIIUX METAJIOB (HATPUM, KaJlUil, KaJbIIHM,
MarHui, aJlOMUHUN, IMHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHMUIA.

OO6mme cnocoObl mofyuyeHuss MeTauioB. [IpuMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAJIbHBIE METOAbl HM3Yy4YEHUs BEUIECTB M HX IPEBPAIICHUN:
U3y4YeHUE KOJUIEKINH «MeTamibl U CIJIaBb», 00pa3llOB HEMETAIJIOB, pElIeHUE
AKCIEPUMEHTAIBHBIX 3a7ay, HAOJIOJEHUE W OMUCAHHUE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJIECHCTBUE THUIPOKCHAA aTIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KaueCTBEHHBIE PEAKIIMU Ha KATUOHBI METAJIIOB).

Pacuérnbie 3a1aun.

Pacuérel maccel BemecTBa i 00bEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
U3 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumun B oGecrieyeHUU HKOJIOTHYECKON, DHEPTreTUYECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTHUU MeAUIUHBL. [loHSATHE O HAy4YHBIX METOJAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEaKIIUH.

[IpencraBinenuss 00 OOMMX HAYYHBIX MPHUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUs] BAXKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEHIECTB M MATEPHUAJOB: BaXXKHEUIIIHUE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKH, CTEKIO, KepaMHKa,
MaTepualibl JUIsl AJIEKTPOHUKH, HAHOMAaTepHUasbl, OPraHUYECKUEe U MUHEpaJIbHbIC
yno0peHus.

XuMus W 300pPOBbE YEJIOBEKA: IpaBUia MCIOJIb30BaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MaCHOTO UCIOJIb30BAaHUA MPENnapaToB OBITOBON XUMHH
B [IOBCEHEBHOM JKU3HH.

MexnpenMeTHBIE CBA3H.

Peanmuzamuss MeXNnpeIMETHBIX  CBSI3edM NpU  HM3Yy4YEHUH OOWEed U
HEOPraHM4eCKOM XuMHM B 11 Kiacce OCyIIEeCTBISAECTCS 4epe3 MCHOJIb30BAHUE KAK
OoOIIMX eCTeCTBEHHO-HAYYHBIX TMOHSATUNA, TaK U TIOHATUMA, SIBISIOUIUXCS
CHUCTEMHBIMU ISl OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.



OO0mue ecTeCTBEHHO-HAyUYHbIC TOHSATHSA: HAay4dHBIH (pakT, TUmores3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, KiIacCuUKalusa, TMEePUOAUIHOCTh, HAOIIOJECHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: MaTepusi, JHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUUECKU YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3MYCCKHE BEIUYMHBI U €IMHUIIBI UX
HU3MEpPEHUs, CKOPOCTb.

buomorus: kmerka, opraHm3M, SKOCHCTeMa, Owmocdepa, MaKpo- H
MHUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

I'eorpadusi: MuHepasbl, TOpHbIE TTOPOJIBI, MMOJE3HbIE UCKOMMaeMbIe, TOTUIMBO,
pECypCHI.

TexHoNOorus: XUMUYECKasi MPOMBIIUIEHHOCTb, METAJLTYpTrUsi, MPOU3BOJICTBO
CTPOUTEIBHBIX MATEPHUAJIOB, CEIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, IHUILEBAs
MPOMBIIUICHHOCTh,  (hapMalrleBTUYECKasi  MPOMBIILJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IIpernapaTroB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHaJIOB,
AJIEKTPOHHASI TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
o0yJaronmumMucs TMPOTpaMM CpPEIHEro OO0Iero o0pa3oBaHUs (JTMYHOCTHBIM,
METanpeIMETHBIM U mpeaMmeTHbiM). HaydHo-MeToauueckoil OCHOBOM st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUSI MPOrPAMM CPEIHEro OOIIero
00pa3oBaHus SBISETCS CUCTEMHO-JEATETbHOCTHBIN MOIXO/I.

B cooTBercTBUM € CHCTEMHO-JEATEILHOCTHBIM TIOJIXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUSI MpeAMeTa «XHUMHS» Ha YpOBHE CPEIHEro
00111eT0 00pa30BaHUS BBIJIEICHBI CICAYIOIINE COCTABIISIOIIHE:

OCO3HaHME OOYYaIOIUMHUCS POCCUUCKON TpaxJaHCKONW HIACHTUYHOCTH —
TOTOBHOCTHU K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEICIICHHIO;

HAJIMYKUE MOTUBAIMHU K 00YUECHUIO;

L[EJICHANPABICHHOE Pa3BUTUE BHYTPEHHHUX YOCKICHUM JTMYHOCTA HA OCHOBE
KJTFOUEBBIX [IEHHOCTEH ¥ UICTOPUUYECKUX TPAAUIMI 0a30BOI HAYKU XHUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYarouuxcsi PYKOBOJICTBOBAThCS B CBOEH
NEeSATEIbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHM, MPUCYIIUMHU IEJIOCTHOU
CUCTEME XMMUYECKOTI0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS IKOJOTHYECKOU KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
1[EJTU U CTPOUTH KU3HEHHbIC IJIAHBI.

JInyHOCTHBIE pPE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHS» JOCTUTAKOTCS B
CANHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JEATEIHHOCTH B COOTBETCTBUM C
T'YMaHUCTHUYECKUMH, COLIUOKYJIBbTYPHBIMU, IyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U WaeaJaMu POCCUMCKOr0 TPaKJAaHCKOTO OOIIECTBAa, MPUHATHIMH B OOIIECTBE
HOpMaMM W  TpaBWIaMH  TOBEJCHHUS, CIIOCOOCTBYIOIIMMH  Mpolieccam
CaMOIIO3HAHUsI, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTHU
oOydJarornuxcs.

JInyHOCTHBIE pE3ydbTaThl OCBOEHHUS MOpeaAMeTa «XHUMHS» OTPaKaAOT
c(hOpMUPOBAHHOCTh ONBITA ITO3HABATEIPHOW U TMPAKTHYECKON EATeITbHOCTH
oOydJaronuxcs 1mo peajus3aluu NIPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpamaaHCKOro BOCIMTAHUSA:

OCO3HaHUs 00YYaIOIUMHUC CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH,
YBa)KECHUS K 3aKOHY U MPABOIOPSJIKY;

MPEJCTABICHUSI O COIMAbHBIX HOpPMax MW MpaBUiIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAESATEIbHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W MO3HABATEIBHBIX 3a/1ay, BBIMOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMAaTh W TPUHUMATh MOTHUBBI, HaMEpPEHUs, JOTUKY H
ApTYMEHTBI IPYTUX MPU aHAIU3E PA3JIMYHBIX BUJIOB YUEOHOU AEATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIMTAHUS:

LIECHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAy4YHOMY HACJIEIUIO
OTCUYECTBECHHOM XUMUH;

YBOXKEHUSI K MPOIECCY TBOPUYECTBA B O0JIACTH TEOPUU M TMPAKTUUYECKOTO
MPUMEHEHUS XUMHHU, OCO3HAHUS TOTrO, YTO MOCTHUKEHHUS HAYKH €CThb pPE3ybTar
JUIMTEIbHBIX ~ HAOJIOACHUN, KPOIOTIUBBIX DKCICPUMEHTAIBHBIX TOUCKOB,
MIOCTOSIHHOTO TPY/1a YUYE€HBIX U TPAKTUKOB;

MHTEPECA W TMO3HABATEIBHBIX MOTHBOB B IMOJYYEHHH U MOCIECAYIOLIEM
aHann3e MH(poOpMauu O MEePEAOBBIX JOCTIKCHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO TTOBEICHUS;

CIIOCOOHOCTH OLICHUBATh CUTYallUM, CBI3aHHBIC C XUMUUYECKUMU SBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

FOTOBHOCTH OLICHUBATh CBOE IOBEIACHHE W IMOCTYIIKA CBOUX TOBAPHUIIEH C
MO3UIMHA HPABCTBEHHBIX W IPABOBBIX HOPM M OCO3HAHME TMOCIEACTBUUA ATHUX
MOCTYTKOB;

4) popMupoBaHUs KYJIbTYpPbI 310POBbS:

MOHUMAHUA [IEHHOCTEH 3I0poBOro u Oe3omacHoro obpasza >KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3]I0POBBIO;

coOofieHrsl MpaBui 0€30MacHOro oOpalieHuss ¢ BEIIeCTBAMH B OBITY,
IOBCEITHEBHOW KM3HU U B TPYAOBOU AEATEIbHOCTH;

MOHMUMAHMUSI [IEHHOCTH TIPaBUJ HWHAUBUAYAIBHOTO M  KOJJIEKTUBHOIO
0€30I1acHOr0 MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIFOJCH;

OCO3HAHUS TOCJICJICTBUA W HEMPUATUS BPEAHBIX MPUBBIUEK (YIMOTPEOIICHMUS
AJIKOT0JIs, HAPKOTUKOB, KypEeHUs);

5) TpyA0BOr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOW  KOMIETEHTHOCTM B  y4€OHO-HMCCIIEIOBATEIhCKOM
NEeATEIbHOCTH, OOIIECTBEHHO IOJE3HOW, TBOPUECKOM U  JPYrUX BHAAX
JEATENbHOCTH;

YCTaHOBKM Ha AaKTHBHOE Yy4YaCTHE€ B PEUICHUM NPAKTUYECKUX 3a/1ad
COIMAJIbHOW HANPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3yUYEHHUIO NMpodecchuil pa3muyHoro pojaa, B TOM
YHUCJIE HA OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBOXKEHHUS K TPYAY, JHOJAM TPyJa U pe3yibTaTaM TPYAOBOM AESATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYaJIbHON TpaeKTOPUU
oOpazoBanus, Oynymied mpodeccuu U peaqu3alu COOCTBEHHBIX >KU3HEHHBIX
IJTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
OTpPeOHOCTE 00IIECTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTMYECKH 11€7IeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOUYHHKY
CYyILIECTBOBAHMS KU3HU Ha 3eMIIe;

MOHMMAaHUs TJIO0AJTBLHOIO XapakTepa SKOJOTHYECKUX MpOoOJieM, BIMSHUS
HPKOHOMHMYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOM CPEJIbL;

OCO3HAHUSA HEOOXOJMMOCTA WCTOJIB30BaHUS JOCTIDKCHUN XUMUU IS
peLIeHHs] BOIIPOCOB PAllMOHATILHOTO TPUPOIONIOIB30BaHUS;

AKTUBHOTO HENPUATHUS JCUCTBUH, TMPUHOCIIIUX BPEI OKPYKAOUIEH
NPUPOJHON cpelie, YMEHUsI MPOTHO3UPOBATh HEOIArONPUSITHBIE YKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEMCTBUM U MPEAOTBpAIIATh UX;

HaJU4us Pa3BUTOr0 SKOJIOTHYECKOTO MBIIIJIECHUSI, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEeATeIIbHOCTH HKOJIOTHYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBAaThCS MMM B ITO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMAJIBHOU
IpPaKTUKE, CIHOCOOHOCTH M YMEHHUS AaKTUBHO TPOTUBOCTOSTH HUJIEOJIOTUHU
xeMohoouu;

7) HEHHOCTH HAYYHOT'0 IO3HAHMS:

c(hOpMUPOBAaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH;

MOHUMAaHUSA CHeNUPUKH XUMUU KAaK HayKd, OCO3HaHUA €€ poiu B
GbOpMHUPOBAHUM PALMOHATILHOIO HAYYHOTO MBINUICHUS, CO3JaHUU LIETOCTHOTO
IpeACTaBICHUS 00 OKpPYXalollleM MHUpE Kak O €IWHCTBE MPUPOIbl U YEOBEKa, B
MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEW M pEUICHUU MPOOJeM COXpaHEHUS
NPUPOJTHOTO PABHOBECHS;

yOEeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHMHHM JUII  COBPEMEHHOU
UUMBWIN3AIMU: B €€ TYMAaHUCTUYECKON HAMpPaBICHHOCTH U BaXHOW pOJM B
CO3/IJaHUM HOBOM 0a3bl MaTepUaILHON KYJIbTYphI, PEIICHUH TI100aJbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOW, YJHEPIETUUECKON, NUILEBON U
IKOJIOTUYECKON OE€30MacCHOCTH, B PA3BUTUM MEIUIIMHBI, 00ECTICUCHHH YCIOBHUI
YCHEUIHOTO TpyAa M DKOJOTUYECKH KOMGPOPTHOM JKU3HM KaXKJIOro 4YjeHa
o0IecTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TOHMUMaHUS CYIIHOCTU METOJIOB
MO3HAHUS, UCIOJb3YyEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIOJIh30BaTh



NoJTydyaeMble 3HAHUS JJI aHAJIM3a U OOBSICHCHHSI SIBIICHUH OKPY’KAIOIIEro MUpa U
IIPOUCXOISANINX B HEM U3MEHEHUN, YMEHHUS JIeIaTh 000CHOBaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAyYHBIX (DAKTOB M MMEIOMUXCSA JAHHBIX C IEJIbI0 TOJYICHUS
JIOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIh30BaTh XUMUYECKHE 3HAHUS IS
pereHust mpo0JieM B peabHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MMO3HAHUIO U UCCIIEI0BATEILCKON IEATeILHOCTH;

TOTOBHOCTH H  CIOCOOHOCTH K  HENPEphIBHOMY OOpa3oBaHHUIO U
caMO0OOpa30BaHMUIO, K AaKTUBHOMY IIOJIYyYCHHUIO HOBBIX 3HAHUH IO XUMHH B
COOTBETCTBHUU C KU3HCHHBIMU TTOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TPpyJla B Pa3IMUHBIX cepax mpodeccHoHaIbHON
NEeATETHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbDI

MertanpenMeTHble pe3ysibTaThl OCBOCHHUS y4eOHOTro mpeaMera « XUMHsS» Ha
YPOBHE CpeaHero oomiero o0pa3oBaHus BKIIFOYAIOT:

3HAYUMEIC JUTSE dbopMupoBaHUS MUPOBO33PEHUS o0yJaromuxcs
MEXKIUCIUIIMHAPHBIC (MEXKIIPEIMETHbIC) OOIICHAYYHbIE MOHATHS, OTPaKAIOIINE
I[EJIOCTHOCTh HAy4YHOW KapTUHBI MHpa M CcHelU(PUKY METOJ0B IO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, DHEPIHs, SBJICHUE,
MpoIeCcC, CUCTEMA, HAYUYHBIM (haKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUs, UCCIICIOBAHUE, HAOIIOJICHUE, U3MEPEHUE, DKCIIEPUMEHT U JPYTHUe);

yYHUBEpCAJIbHbIE yueOHbIEe JNEUCTBUSA (IMO3HABATEIbHbBIE, KOMMYHUKATUBHEIE,
pEryJIATUBHBIE), obecrieunBaronme dbopmupoBanue (GyHKIIMOHATEHOMN
IPaAaMOTHOCTH Y COIMAJIBHOM KOMITETCHITUH 00yYarOITUXCS;

CITIOCOOHOCTH 00yJaroIMXCs HCII0JIb30BaTh OCBOCHHBIC
MEXIUCIUIIIMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAIbHBIC yUeOHbIC
JIEUCTBYS B IO3HABATEIILHONW U COLIMAIIBHOW MPAKTHUKE.

MeranpeaMeTHble pe3yJbTaThl OTPAXKAIOT OBJAJEHUE YHHUBEPCATbHBIMU
y4eOHBIMU  MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Osaaenue YHUBEPCAJIbHbIMH y4eOHBIMU NMO3HABATEJIbHBLIMHU
JeMCTBUSIMMU:

1) 0a30BbIe JIOTHYECKHE ACHCTBUSA:

CaMOCTOATENIbHO  (opMynIupoBaTb U aKTyaJIU3upoOBaTh  MpoOiemMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeNsITh 1eNU JACATENbHOCTH, 3ajlaBasi MmapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTH PE3YJIbTaThI ICSITEILHOCTH C MTOCTABICHHBIMU LETISIMH;



HCIOJIb30BaTh MPHU OCBOCHUW 3HAHUM MPUEMBI JIOTUUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHATUN M YCTAaHABIMBATh WX B3aWMOCBSI3b,
UCIIOJB30BaTh COOTBETCTBYIOIINE MOHSITHUS JJI1 OOBSICHEHHS OTJEIbHBIX (PAKTOB U
SIBJICHUM,

BBHIOMpATh OCHOBaHUA M KPUTEPUM I KiIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIIU;

yCTaHABJIMBATh IPUUYMHHO-CICJICTBEHHBIE CBA3M MEXKIAY H3y4YaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
aQHaJIOTHH), BBISBISATH 3aKOHOMEPHOCTH U TPOTHBOPEUHS B paccMaTpPUBAEMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSThH B MPOLIECCE TMO3HAHUS, UCTIOIB3YEMbI€ B XUMUU CUMBOJIMYECKUE
(3HaKOBbIE) MOJEIM, NPeoOpPa3OBBIBATH  MOJCIbHBIE  MPEIACTABICHUS  —
XUMHUYECKUM 3HAK (CHUMBOJ) DJJEMEHTa, XuUMHUYecKas Qopmysa, YypaBHEHUE
XUMHYECKOM pEakmuu — TMpU pEHIeHUH YYCOHBIX II03HABATCIBHBIX U
MPAKTUYECKUX 3aJlad, NMPUMEHATh Ha3BaHHBIE MOJICIbHBIC MPEACTABJICHUS IS
BBISIBJICHUSI XapaKTEPHBIX TMPU3HAKOB M3YYa€MbIX BEIIECTB U XHUMHUUYECKHUX
peakuui.

2) 0a3oBble HCCJIeI0BATEIbCKIE IeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKuuii;

dbopMmynmupoBaTh  IIeTM WU 3aJa4yd  HCCIICIOBaHUS,  HCMOJIb30BaTh
MOCTaBJICHHBIE W CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOIPOCHI B KadeCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI Uil (DOPMHUpPOBAHUS TUIOTE3bI MO MPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

BJIaJIETh HABBIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U TMPOBEACHUS
YYCHUYCCKUX AKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJATh 32 XOJIOM
poIecca, CaMOCTOSATEIBHO IPOTHO3HPOBATh €ro pe3yibTar, (HOpMyIUpPOBaATh
0000mIeHNSS W  BBIBOJABI ~ OTHOCHUTEIBHO  JIOCTOBEPHOCTH  PE3YJIbTaTOB
HCCIIeJIOBaHMS, COCTABIISATh OOOCHOBAHHBIN OTUET O MPOACIaHHOMN padoTe;

npuoOpeTaTh ONBIT YYEHUUECKOW UCCIETOBATEIIbCKOW U IPOCKTHOM
JEATEeIIbHOCTH, TMPOSIBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, MNPUMEHEHUIO Pa3IMYHbIX
METOJIOB TTO3HAHMS.

3) padora ¢ uHpopmanmeii:

OPHUEHTHUPOBATHCS B Pa3IMYHBIX HCTOYHHKAX uHopmaruu
(Hay4HO-TIOMYJIsIpHAsL  JIUTEpaTypa XUMHUYECKOTO COJICp)KaHUs, CIpPaBOYHBIC
nocobwusi, pecypcol UHTEpHETA), aHATU3UPOBATh HHPOPMAIUIO PAa3TUIHBIX BUIOB



U (opM mpeacTaBICHMs, KPUTHUECKH OLIEHUBAThb €€ JOCTOBEPHOCTh U
HEIPOTUBOPEUUBOCT;

(GopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuH(pOpMaUK, HEOOXOAUMOM JUIsl BBINOJHEHHUS Y4YEOHBIX 3ajaad
OIPEAETIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCIOJIb30BAHUS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUI U Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  TpEeACTaBIICHUS
uHpopmaruu (cxeMbl, TpauKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KadyecTBE CpEACTBa Ipu pabore ¢
XUMHYECKOW HMH(pOpMaLueld: NPUMEHATh MEXIpeaMeTHble (pusndyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, OpMyJibl, aOOpEBHATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh M NPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HarJIAIHOCTH.

OBJ1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€CTBUSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX Aa€MOIl TeMbI B XOJ€ Auajora u/uiu
JUCKYCCUHU,  BBICKa3bIBaTb  HJEH, (POPMYIUPOBATH CBOM  MPEHAJIOKEHUS
OTHOCHUTEJIBHO BBINIOJIHEHHSI IPEITIOKEHHOW 3a/1a4u;

BBICTYNIaTh C MPE3CHTALIMEN PE3yNbTATOB IO3HABATEIBHON JIE€ATEIbHOCTH,
NOJIY4YEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKaMU IIpU
BBIMIOJTHEHUM ~ XMMHUYECKOIO0  SKCHEPUMEHTa, IpaKkTUYecKol  paboTel 1O
UCCIIEJOBAaHUIO CBOMCTB M3Y4aE€MbIX BEIIECTB, peai3alli y4eOHOro MpoeKTa U
(opMynupoBaTh BBIBOJABI MO pPE3yJbTaTaM IMPOBEAEHHBIX HCCIEIOBAHUN MYTEM
COTJIaCOBaHUSA MO3UIIMI B X0J1€ 00CyX AeHUS 1 0OOMEHA MHEHUSIMHU.

OBgJ1aieHHe YHHBEPCAJIbHBIMH PeryJsiTUBHBIMHU J1efiCTBUSIMM:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh W OCYILECTBIATh CBOK I103HABATEIbHYIO
NEeSATENIbHOCTh, ONpenensiss €€ Lenu U 3aJadd, KOHTPOJUPOBATh U IO MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh IMpeAJlaraéMblii alroOpuT™M JACHCTBUI mpu
BBIMIOJTHEHUM Y4E€OHBIX U MCCIEAOBATEIbCKUX 3aJad, BbIOMpaTh Hambosee
3¢ (PexTUBHBIA CMOCOO MX pEIIEHHUS C YYETOM TMOJYYEHHS HOBBIX 3HAHUUA O
BEILECTBAX U XUMUYECKUX PEAKLIUAX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEU JEATEIbHOCTH HAa OCHOBE CAMOAHAJIN3a
Y CAMOOLICHKH.

HPEJAMETHBIE PE3YJIBTATDBI

10 KJIACC



[IpenmeTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUA O XUMHYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAyYHOH KApTUHBI MHUpa, pOJM XHUMHH B TIO3HAHUM SIBICHUI
npupoabl, B (GOPMUPOBAHMM MBIIUJIEHUS U  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPAMOTHOCTH, HEOOXOIUMOUW JUIsi PEIICHHS MPaAKTHUYECKUX
3alad U JKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY 3/I0pPOBBIO U
MIPUPOIHON CpEJIE;

BJIQJICHUE  CHCTEMOM  XUMHYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TIOHATUS (XUMUYECKUM DJIEMEHT, aToM, »JJEKTPOHHAas
000J10UKa aTOMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTasi U COKpallléHHAs), MOJIb, MOJISIpHAs
Macca, MOJSIpHbIA 00BEM, YIVIEpOJIHBIM CKeyleT, (YHKIUOHANbHAS TpyImIa,
panuKan, u30MepUsi, H30MEPbI, TOMOJIOTHYECKUHN PsAJl, TOMOJIOTH, YIJIIEBOJOPOIBI,
KHUCJIOPOJ, U a30TCOAEpKalUe COCIAUHEHUs, MOHOMEp, IOJUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOEHUS
oprannyeckux BemecTts A. M. bymiiepoBa, 3aKOH COXPaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK XMMHUH;, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAHMS TNPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (DAKTOJIOrMYECKHUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, IOJYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAKHEHMIINX OpPraHMYECKUX BEIIECTB B OBITY U
IPaKTUYECKOU JEATETbHOCTH YEJIOBEKA;

c(hOpMUPOBAaHHOCTh YMEHHUH BBISBIATh XapaKTEPHBIC MPU3HAKH TOHITHH,
YCTaHABJIMBaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS MPHU
ONMCAaHUU COCTaBa, CTPOEHHUS U IPEBPALICHUIN OPraHUYECKUX COEAUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN HCMOIB30BATh XUMHUYECKYIO CHUMBOJIMKY IS
COCTABJICHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
GopMyn OpraHMYeCKMX BEUIECTB W YPAaBHEHHMH XHMMHMUYECKUX pEaKIuH,
W3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTAHMYECKUX BEUIECTB I WILTIOCTPALMU KX
XUMHUYECKOI0 U MPOCTPAHCTBEHHOTO CTPOCHMS;

c(hOpMUPOBAaHHOCTh YMEHHUI YCTAaHABIMBATH MPUHAJICKHOCTh H3YUCHHBIX
OpPraHWYECKHX BEIIECTB II0 MX COCTaByY M CTPOEHUIO K OIPEACIEHHOMY
KJlaccy/rpynmne coeAuHeHuM (yriaeBoAOpOAbl, KHUCIOPOA U  a30TCOJAEpIKalIue
COC/IMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHMs), JaBaTh MM Ha3BaHUSA IO
cucteMarnueckoid HoMmenkinarype (IUPAC), a Takxe NpuUBOIUTH TPUBUAIBHBIE
Ha3BaHUsl OT/AEJIbHBIX OPraHMYECKUX BEUIECTB (ITHJIEH, MPOIMWIEH, alETUJIEH,
ATUJIEHIJIMKOJb, MIHIEpHH, (EeHod, (GopManbAerull, aleTalbJerua, MypaBbUHas
KHCJIOTA, YKCYCHAsI KHCJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIO0TA, IIII0K03a,
bpykTO3a, Kpaxmall, 1eJUII0JI03a, TJIUIIHH);



c(hOpMUPOBAHHOCTh YMEHHUS ONPENETATh BUIbl XUMUYECKOW CBS3H B
OpraHWYECKUX COCAMHEHUSX (OJIMHAPHBIE U KPaTHBIE);

c(HhOPMHUPOBAHHOCTh YMEHUSI TPUMEHSTh TOJIOKEHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. BytiepoBa /st 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTABa U CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

chOpMUPOBAaHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHUE,
bu3nUecKkue W XUMUYECKHE CBOWCTBA THUIMUYHBIX MPEJCTABUTENICH Pa3THUIHBIX
KJIACCOB OPTraHUYECKUX BEIIECTB (METaH, 3TaH, HTUJIEH, MPOIMWIICH, alETUJICH,
oyranuen-1,3, metunbOyranuen-1,3, GeH30JI, METaHOJ, ATAHOJ, ATUJICHTJIMKOJb,
rIMIepuH, (EeHol, aneTanbAeru]l, MypaBbUHAsi U YKCYCHasl KHUCJOTHI, TJIIOKO3a,
Kpaxmadi, [eJUTI0103a, aMUHOYKCYCHAsl KUCII0Ta), WJUTFOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXJYy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHYECKHX PEaKIHil C
MCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJAOPOIHOTO
ChIpbst (He(pTh, NTPHUPOIHBIA Ta3, Yyroyib), CIOCOOBI HX TMeEepepabOTKU U
PaKTUYECKOE MMPUMEHEHHE MPOAYKTOB MEPepadOTKY;

c(hOpMUPOBAHHOCTh YMEHHI TIPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00BbEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WJIM TPOJTYKTOB PEAKIINH);

c(hOpMUPOBAaHHOCTh yYMEHUW BIIAETh CUCTEMON 3HAHUKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHMUS, UCTIOJIb3YEMbIX B XUMHH MPU W3YUYECHUU BEUIECTB U
XUMUYECKHX SBJICHUH (HaOI0IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICITHPOBAHNE),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUA Uil TMPUHATHS pEUIeHUN B
KOHKPETHBIX J>KU3HEHHBIX CHUTYyallMsiX, CBS3aHHBIX C BEHIECTBAMU M HX
PUMEHEHUEM;

c(hOopMHUPOBAHHOCTH YMEHUHN COOJI0IaTh MTPaBUIIA TTOJIH30BAHUS XUMUYECKOM
NOCy/IoM U Ja0OpaTOPHBIM O0OpPYJIOBAaHMEM, a TaKXKe IpaBWwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSAMHU MO BBIMOJHEHUIO J1TA0OPATOPHBIX
XUMUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUTAHUPOBATH W BBIMOJHATh XUMUYECKHM
DKCOEPUMEHT (TIPEBpaAlllEHUs] OPraHWYECKUX BEIIECTB MpPU HArpeBaHUHU,
MOJIy4YeHUE HJTHJIIEHAa M M3YyYEHHE €ro CBOMCTB, KAaueCTBEHHBbIC pEaKINU
OpraHWYEeCKHX BEIECTB, JeHATypalus OENKOB TMpU HarpeBaHUU, I[BETHbHIE
peakiuu OeJIKOB) B COOTBETCTBUM C MPABHIAMH TEXHUKH O€30MACHOCTH IpHU
oOpalieHun ¢ BellecTBaMU U JA0OPAaTOPHBIM OO0OpPYAOBAaHUEM, MPEACTABIATH
pe3ysbTaThl XMUMHUYECKOTO JKClepuMeHTa B (opMe 3amucu  ypaBHEHUM
COOTBETCTBYIOIIUX peakuui u (QopMyIupoBaTh BBIBOJABl Ha OCHOBE JTHUX
pe3yJIbTaToB;



c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XHWMHUYECKYIO
uH(dOpMaIMIO, TOIYy4YaeMyl0 U3 pPa3HbIX MCTOYHUKOB (CpEeACTBA MAacCOBOM
uHpopmanuu, MHTEpHET U IPYTUX);

chOpMHUPOBAHHOCT, ~ yYMEHUW  COONIOJATh  TpaBWJa  AKOJOTHYECKU
1[EeJIeCO00pa3HOr0 TMOBEACHUS B OBITY W TPYJIOBOM MACATEILHOCTH B LEJAX
COXPAHEHUS CBOETO 3JI0POBbsl M OKPY)KAIOUIEH MPUPOAHON Cpebl, OCO3HABATH
ONACHOCTh BO3JICHCTBHUSI HA KUBbIE€ OPTraHU3Mbl OMNPENCIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHUMAasi cMbIca mokasarens [IJIK, mosicHaTh Ha mpuMepax CHoCOOBI
YMEHBIICHUS W NPEAOTBPAIICHUS HX BPEOHOIO BO3ACHCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsl OOy4YaroIIMXCsl ¢ OFPAHUYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbS: YMEHUE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SBJICHUN;

JUIS CIIETIBIX M CIHA0OBUIAIIMX OOYyYaroImMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa mis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHudeckas
XAMUSD> OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUUYECKOW  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOW KAPTUHBI MHUpPa, POJM XHWMHUUA B T[IO3HAHUU SIBIICHUU
npupoabl, B (QOPMUPOBAHMU MBINUICHUS ©  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATLHOM TPAMOTHOCTH, HEOOXOIUMOUW JUIsi PEIICHUS MPAKTHUYECKUX
3alad ¥ DKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOU CpEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHWH, KOTOpass  BKIIKOYAET:
OCHOBOIIOJIAraloNIe MOHITUS (XMMUYECKUNU DJIEMEHT, aToM, u30Tom, s-, p-, d-
AJIEKTPOHHBIE OpOWTaNM aTOMOB, HWOH, MOJIEKYJid, MOJIb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTENIEHb OKUCICHUS, XUMHUYECKAsl CBSI3b
(koBaJIecHTHasi, HWOHHAs, METAJUIMYecKas, BOJOPOJHAsA), KpUCTAJUIMYECKas
pelETKa, TUIIBI XUMUYECKUX PEaKLHil, pacTBOP, JIEKTPOIUTHI, HEANEKTPOIUTHI,
AIEKTPOIUTHUYECKAsE JUCCOLUAIMUSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peaklMi, XUMHUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
BJIEKTPOJIMTUYECKON OHccounanuu, nepuoanueckuil 3akod . M. Menpaeneena,
3aKOH COXPaHEHUSI MAacChl BEUIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS YHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3bIK XHUMUHU,
MHPOBO33PEHUECKHE 3HAHMS, JICKAIIME B OCHOBE NOHUMAHUS NPUYUHHOCTH H



CUCTEMHOCTH XMMHUYECKHUX SIBIICHUU, (PAKTOJIOTHYECKHUE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U O€30IaCHOM HCIIOIb30BAHUM BaKHEHIIIMX HEOPTaHUYECKUX
BELLECTB B OBITY U PAKTUYECKOW JEATETbHOCTH YEIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUH BBISBISATh XapaKTepHbIC MPU3HAKUA TOHSTUM,
yCTaHABJIMBATh WX B3aMMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHUU HEOPTAHMYECKUX BEIIECTB U UX MPEBpPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHUN HCMOIB30BATh XUMHUYECKYIO CHUMBOJIHKY IS
coctaBieHuss (OpMyJT BEIMIECTB U  YPaBHEHUNM XWMHUUYECKHX  pEaKIuH,
cucteMarnyeckyto HomeHknaTypy (IUPAC) u TpuBuanbHbie Ha3BaHUSI OTACIBHBIX
HEOPTraHWYECKUX BelIeCTB (yrapHblii ras, YrJeKMCIbIM ra3, amMMuak, raméHas
U3BECTh, HETallIEHasl U3BECTh, MTUTHEBASI COJA, TUPUT U IPYTHUE);

c(hOpMUPOBAaHHOCTh YMEHHI ONPEIETATh BAIEHTHOCTh U CTENIEHb OKUCICHUS
XUMHUUYECKUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHYECKOU
CBA3M (KOBaJEHTHAs, HOHHAs, METAJUIMYECKAs], BOJOPOIHASA) B COEAUHEHUAX, THUI
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAasl, METAJJIMYECKAs), XapaKTep CpPeabl B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
COCTMHECHUI;

c(hOopMUPOBAHHOCTD yMEHUM yCTaHaBJIMBATh MIPUHAIJICKHOCTD
HEOPraHWYECKUX BEUIECTB MO HMX COCTaBy K OMNpENeNEHHOMY Kiaccy/rpymnmne
COoeIMHEHUH (IIPOCThIE BEIECTBA — METAJUIbl U HEMETAJUJIbl, OKCHJIbI, OCHOBAHMUS,
KHUCIIOTBI, aM(POTEpPHBIE TUIPOKCHUIBI, COJIH);

chOpMHUPOBAaHHOCTh YMEHUI PACKPBIBATh CMBICII MIEPUOIUYECKOTO 3aKoHa J.
N. MenaeneeBa 1 JEMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOLLYIO, 0OBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (QYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepronnueckoil cucTEMbI
xumuueckux onemeHtoB Jl. W. MengeneeBa, ucnonp3ys MNOHATUA «S-, P-,
d-anexkTpoHHBIE ~ OpOMTANM»,  «IHEPreTUYECKUE  YPOBHU»,  OOBICHATH
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB XMMUUYECKUX AJIIEMEHTOB U MX COCIMHEHUM
110 nepuoaaM u rpynmnam [lepuoanueckon cuctembl XUuMUYECKUX 31eMeHTOB JI. H.
Menpaeneena;

chOpMUPOBAaHHOCTh ~YMEHHM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHYECKHE CBOMCTBA HEOPTraHMYECKHUX BEIIECTB  PAa3JIMYHBIX  KJIIACCOB,
NOATBEPKIATh CYLUIECTBOBAHWE T€HETHUYECKOW CBS3M MEKIY HEOPTaHUYECKUMU
BEILIECTBAMH C IOMOILBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINA;

c(hOpMHUPOBAHHOCTHh YMEHUS KJIACCU(DUIIMPOBATH XUMUUYECKUE DPEAKIUU TI0
pa3IMYHBIM MpHU3HAKaM (YHUCIy W COCTAaBy pPEarupyrolluX BEIIECTB, TEIJIOBOMY
3 ekTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHUS DJIEMEHTOB, 00OpaTUMOCTHU
peaKkry, y4acTHIO KaTalln3aTopa);



c(hOpMUPOBAaHHOCTh YMEHUN COCTABISATH YPaBHEHUSI PEAKUUA PA3TUUHBIX
THUIIOB, MOJHBIE U COKpAIIEHHBIE YPABHEHHS PEaKlnii MHOHHOTO 0OMeHa, yUnThIBas
YCIIOBHUSI, TIPH KOTOPHIX 3TH PEaKIIMU UAYT A0 KOHIIA;

chOpMUPOBAaHHOCTh YMEHHUW TMPOBOJWTH PEAKIMH, ITOITBEPKIAOITNE
KaueCTBCHHBIM COCTaB PA3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PAacIO3HABaTh
OTIBITHBIM TyTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIIECTB;

c(hopMUPOBAHHOCTH yMEHUI pacKphIBaTh CYIITHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEaKlMil  MOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajaHca ATUX PEaKIIii;

c(hOpMUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peakmuu OT PA3IUYHBIX (HAKTOPOB; XapaKTep CMEIICHHS XHUMHUYECKOTO
paBHOBECHUSI B 3aBUCUMOCTH OT BHelIHero Bo3neicTBus (mpuniui Jlelllatense);

c(hOpMUPOBAaHHOCTh YMEHHHA XapaKTepHU30BaTh XHWMHUYECKHUE TIPOIIECCHI,
JeKallue B OCHOBE MPOMBINIJICHHOTO TOJYYCHHUSI CEPHOM KHUCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIMMAX U
HKOJIOTHYECKUX MTPOoOIeMax XUMHUYECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAaHHOCTh YMEHHUU TPOBOJHUTH BBIYUCIICHHUS C HCIIOJIH30BAHHEM
TIOHATHUS «MaccoBasi JIOJs BEIICCTBA B PacTBOpPE», 0OBEMHBIX OTHOIICHUN Ta30B
IPU XUMHYECKUX PEAKIIHAX, MACChl BEIIECTBA WM 00BbEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJHOTO M3 YYAaCTBYIOIIHMX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacCChI
BEIIECTB, IPEBPAIICHUS U COXPAaHEHUS YHEPTHH;

c(hopMUPOBAaHHOCTh YMEHUI COOJIIOIATh TIPaBUia MOJIb30BAHUS XUMHYECKOM
nocyoi u JabopaTOpHBIM OOOPYIOBAaHHEM, a TaKXKe MpaBWiIa OOpallleHUs C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUTAHUPOBATh W BBHIMOJHATh XUMHUYECKHM
AKCTIEPUMEHT (Pa3IoKEHHE MEPOKCHIAa BOJOPOJa B MPHUCYTCTBHH KaTaHM3aTOpa,
OTIpeNIeTICHUE CpeIbl PAacTBOPOB BEMIECTB C TOMOIIBI0 YHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3IUIHBIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOW peaKIuw,
peakIu MOHHOTO OOMEHa, KaueCTBEHHBIC PEeakluu Ha cyibdar-, kKapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTHOH aMMOHWUS, PEIIEHHUE AKCICPUMEHTAIBHBIX 3a7a4 IO
TeMaMm «Metamisly u «HemeTtamnb») B COOTBETCTBUU C MPaBWIAMU TEXHHUKU
0€30MacHOCTH MPU OOpAIllEHUH C BEIIeCTBAaMU U JIA0OPATOPHBIM 000pYA0BAHHUEM,
MPEACTABISITh PE3YJbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIIUX PEAKIUi W (OPMYIHPOBATh BHIBOABI HAa OCHOBE
ATUX PE3yIbTATOB,;



c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XHWMHUYECKYIO
uH(OpMaIMIO, TMOJIYyYaeMyK0 U3 pa3HbIX MCTOYHUKOB (CpEACTBa MacCOBOM
KOMMYHUKaIuu, UHTepHET U Apyrux);

chOpMHUPOBAHHOCT, ~ yYMEHUW  COONIOJATh  TpaBWJa  AKOJOTHYECKU
1[EeJIeCO00pa3HOr0 TMOBEACHUS B OBITY W TPYJIOBOM MACATEILHOCTH B LEJAX
COXPAHEHUS CBOETO 3JI0POBbsl M OKPY)KAIOUIEH MPUPOAHON Cpebl, OCO3HABATH
OTNIACHOCTb BO3/ICUCTBUA HA )KUBBIE OPTaHU3MBI ONPEICIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens I[IJIK, moscHAT, Ha mTpuMepax CHocOObl yMEHBIICHUS W
IPEeI0TBPAIEHUS UX BPEAHOTO BO3JICHCTBHS HA OPraHU3M YEJIOBEKa;

JUIsl OOy4YaroMIMXCsl ¢ OFPAHUYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS: YMEHUE
IPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX TMO3HAHHUS BEIIECTB U
XUMHUYECKUX SBJICHUN;

JUISL CHEeNbIX M CIa0OBUIAIIMX OOYYAlOIIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3Hauenuil JI. Bpaiins s 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No KoauuecTBo4uacon
/ HaumeHoBaHnuepasaejioB u DJieKTpOHHbBbIE (IIU(POBbLIE)
I KouTpoubHbiepaboT IIpakTH4yecknepador
TeMIIPOrpaMMBbI Bcero p p p p o0pa3oBaTebHbBIEPECYPCHI
nn 18 18
Pasznen 1.TeopeTuyeckue 0CHOBbI OPraHUYECKOH XUMUM
OOpa3ibl OPraHUYECKUX BEIIECTB, U3CITE
[Ipeamet oprannyeckoi Habop nns moaenupoBaHusi MOJIEKYH OpT
L1 xuMuu. Teopust cTpoeHust 3 0 0 coequHeHU Mozenu MoJekyn OyTaHa u 1
' OpPraHMUYECKUX COSAUHEHHUH A. Buneo-punem «A.M. BytnepoB u Teopust
M. byrnepoBa oprannyeckux BemecTBy». [loptper A.M.
NHTepakTMBHBIAINUCILICH, MpEe3eHTAIUS
Hroro no pazneny 3
Pa3nen 2.Yriaesonopoabt
Cxema 00pa3oBaHUsI KOBAJICHTHOW CBSI3U
HEOPraHUYECKNX U OPTraHUYECKUX COEIUH
Habop nns MmoagenupoBaHusi MOJIEKYI Opr
[IpenenbHBIEYTIEBOJOPOIBI — .
2.1 2 0 0 coeAMHEeHn. Mozenu MOJIEKyJl MeTaHa U
AJIKaHbI
yraeBoaopoaoB. Tabmwuia «I"oMonoruyect
MIPEACIIbHBIX YTIIEBOIOPOIOB M UX AJTKHIIE
panukanoBy». UHTEpaKTUBHBIN JUCILIEH, T
HenpenenbHubie O6paszen nzonpena. Habop s moaenupq
2.2 YIJIEBOAOPOBL: AJKEHBI, 6 0 1 MOJIEKYJI OPTaHUYECKUX BEILECTB.
aJIKaJIUCHBI, AIKUHBI NHTEepakTUBHBIMAUCIUIEH, IPE3CHTALUS
2.3 ApOoMaTHYECKUEYTIEBOI0POIbI 2 0 0 Habop nis MmoaenupoBaHusi MOJIEKYI OpT




BeniecTB Tabnuia «9IeKTPOHHOE U
MPOCTPAHCTBEHHOE CTpOeHHE OeH30I1ay. B
WHTepakTUBHBIN OUCILIEH, IPE3ECHTALUSA

[IpupoHbIE HCTOUHUKHU
24 YTJIEBOJIOPOJIOB M UX
nepepaboTka

Komnnexkunu HeTH, KaMEHHOTO YIS U TIP
nepepabotku. Habop 1m1st neMoHcTparmn
YUYHUTEJIs, ITaTUB ¢ Ipobupkamu. Heds,
NHTepakTHBHBIMINUCILICH, MpEe3eHTAIUS

Hroronopazneny

13

Pa3nen 3.Kucnopoaconepxaumeopra

HHUYECKHe

COCIMHCHHUA

3.1 Cruptel. Oenoun

Habop ns neMoHCTpaIuu ONbITOB JUIS Yt
mrTaTtuB ¢ npodupkamu. Habop nis moges
MOJIEKYJI OpTaHUYECKUX COeMHEHUH. [ 1]
BOJa, THIPOKCH]I HAaTpHsl, CyabhaT Meau
HNHTEpaKkTUBHBIN OUCIUIECH, PE3CHTALUS

30 Anwaerunsl. KapOoHOBBIE
' KUCIOTHL CII0kKHBIE 3DUPBI

HaGop s 1eMOHCTpaIu OIBITOB IS Y
mTaTuB ¢ mpodbupkamu. Habop miist mozer
MOJICKYJI OPTaHHMYECKHUX COCTUHEHHM. ATl
KOHII. CepHasi KUCIO0Ta, MarHUH, IIUHK,
denondranen, Men0Yb, YTAHON, IPUOOP
MOJyYEHHS KUCIOThl. IHTEpaKkTUBHBIN I1
MPE3CHTAIIHS.

3.3 VYrineBoasl

HaGop m1s ieMOHCTpaIuy ONbITOB IS VY
IITaTUB ¢ IpoOHpKkamu. PacTBOp TIIIOKO3H
pactBop cynbdara meau (I11), Hutpar cepe
pactBop ammuaka. Caxapo3a, THAPOKCH/IE
NHTEepakTUBHBIN. JUCILICH, PE3EHTALIUS




Hroronopazneny

13

Pa3znen 4.A30TcoaepxammeopraHudecKuecoeInHeHus

AMUHEI. AMUHOKHCIIOTEL.

HaGop mis MmomenupoBaHust MOJIEKYJT OpT
coeAMHEeHN . IHTepaKTUBHBIN AUCIUIIEN

4.1 5 3 npeseHTanus. L{BeTHble peakiuy Ha OeKy
eJIKU
pacTBopsI 1ienouu, cynbdara meau (1), k
a30THAas KUCJIOTA, alleTaT CBUHIIA.
Uroronopaszneny 3

Pa3nen S.BbicokomMoJIeKy I pHbIeCOeIMHEHUS

[Imactmaccel. Kayuayku.

OO0pa3s1pl IacTMAacC, CHHTETUIECKHX KAy
CHUHTCTHYECKHUX BOJIOKOH. HHTCpaKTI/IBHLI
npe3eHranys. Habop naanBuayansHOro g

5.1 2 000pyAOBaHUS I yJaluXcs, ITATUB C
BonoxkHa
npoOupKamu, CHUPTOBKa, ciuku. O6pa3
IJIACTMAcC M CHHTETUYECKHX BOJIOKOH. Ki
I1eJI0YH, PACTBOPUTE.
Hroronopazneny 2
OBUIEE KOJIMYECTBO YACOB 34

[10 [TPOT'PAMME




11 KJIACC

Ne KoanuyecTBouacoB
HaumenoBanuepasaeion JJyieKTPpOHHBbIE (HU(POBLIE)
n/ KontpoabHbiepadot I[pakTuyecknepadoT
U TeMIPOTrpPaMMBblI Bcero o0pa3oBaTe/ibHbIEPeCyPChI
I bl bl
Pa3nen 1.TeopeTnyecKueoCHOBBIXUMHHU
Mopnens «Ctpoenue atomay Ta0nuipbl,
CtpoeHune aTOMOB. WLTIOCTPUPYIOIIKE cTpoeHue aroma. Tabmuna
[lepuoanueckuii 3aKOH 1 «CTpoeHue AMeKTPOHHBIX 000JI0UYEK
1.1 [lepuoauueckas cucrema 3 0 0 aTomoB».Habop a1 1eMOHCTpAIMK OIBITOB T
XHUMHUYECKHX DJIICMCHTOB YUYUTENA, MITaTUB ¢ TpoOupkaMu. JIByXKOJIEHH
. . Menneneena npobupka. KapboHnar HaTpus 1 cosiHask KUCTT
HHTEepakTUBHBIN TUCIUIEH, TPE3ECHTALINS
Mogenu cTpoeHHUsI aTOMOB HEOPTAHUYECKUX
BemecTB. Cxema 00pa3oBaHUsT XUMUYECKOH CH
CtpoeHueBelecTBa. .
1.2 4 0 0 MOJIEKYJIE BOAOPOAA, a30Ta. Pa3narounslii
MHoroo6pa3ueBeniecTs
MaTepual, rmiaakat «MeTamIndeckas CBSI3by.
HHTEepaKkTUBHBIN TUCILIEH, TPE3ECHTALINS
HaGop st ieMoHCTpauy ONbITOB ISl YIUTE
IITATUB C IpOoOHpKaMu. PacTBOPBI THAPOKCHU
1.3 XUMUYECKUEPEAKIUN 6 1 1 pobHp P P
KaJlusl, CepHasl KUCIIOTa, TPaHyJIbl LIMHKA.
HNHTepak THBHBIAIUCILIEN, IPE3CHTALUS
Hroronopaszaeny 13
Pa3nen 2.HeopranmueckassxumMusi
2.1 Mertamiel 6 0 1 Habop nns geMoHCTpaluy OmbITOB JIsl YYUTE

ITaTUB ¢ Ipobupkamu. Tadmuua «CtpoeHue




aTOMOB METAJIOBY», HA0OP JIsl MOJICTHPOBAHMS
MOJICKYJT HEOPTaHUYECKUX COCAMHEHUMN, MOJIE
KpUCTaIMUeckux peméTok. Komnekmus meral
cruiaBbl. [IpuGoOp A7Ist OMBITOB 1O XUMUU C
3JEKTPUUYECKUM TOKOM. XJIOPUJ HATPHUsl, CYJIb
Meau, Boaa. Koimeknus MeTajabl U CIUIABEI.
HHTepakTUBHBIN TUCILICH, Mpe3eHTaIUs

Ta6nnua «CTpoeHne aTOMOB HCEMCTAJIIIOB», M
KPpUCTAITNINYCCKUX pCH_IéTOK.

2.2 Hemeramier 9 .
MoaenscTpoeHusiaroma. MHTEpaKkTUBHBIAIUC]
MPE3EHTALMS.
73 CBs13b HEOPraHUYECKUX U 5 Junaktrueckuil matepuai. VIHTepakTHBHBIN
' OpPraHWYECKUX BEIECTB JUCILIEHN, IPE3EHTALUs.
Hroronopazneny 17
Pa3nen 3.Xumus u :Ku3Hb
MHTepakTHBHEBIN THCIIICH, Tpe3eHTaIIHS.
3.1 XUMUS U KU3Hb 4 p TP
TBOpYECKHE TPOEKTHI yHAITUXCA.
Hroronopazneny 4
OBUIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

KJaccupukanum
OpPTaHMYECKUX BEIICCTB.
Howmenkiarypa
(cuctemaruyeckasi) u

10 KJIACC
Kosaun4yecTBo yacos
Ne Jara Harta ekt
n/ Tema ypoka KoHTpoabHBI MpakTuuecku | H3ydeHus | H3YHCHHHA POUHLIC UHBPOBLIC
0 Bcero p . 10 o0pa3oBaTe/IbHbIE PeCypChl
e padoThl e padoThI
10 A
[Ipeamer oprannueckoit OO6pa3ibl OpraHuyeCcKux
1 XUMHUH, €€ i 0 0 BEIIECTB, U3/IE/IHs U3 HUX.
BO3HHUKHOBEHHE, HNHTepakTUBHBIN TUCIIICH,
pa3BUTHE U 3HAYECHHE MIpe3eHTaIMs
HaGop anst MmogenupoBaHus
MOJIEKYJI Opra-HUYECKUX
coenuHenu Monaenu
Teopus crpoenus MoOJIeKyJ1 OyTaHa u
OpraHUYECKHUX nzobyrana. Buneo-puibsm
2 coenquHeHui A. M. 1 0 0 «A.M. Bytniepos u Teopus
Bbytneposa, eé CTPOEHUS OpP-TAaHUYECKUX
OCHOBHBIE TTOJIOXKEHUS BerecTB». [loptper A.M.
byrneposa.
W HTEepaKTUBHBINAUCIUIEH,
IIpe3eHTalus
3 [IpencraBnenue o 1 0 0 HNHTepakTMBHBIAIUCIUICH,

IpE3CHTAIUA




TPUBHUAJIBHBIC HA3BAHUA
OpTraHN4YCCKUX BCIICCTB

AJIKaHBI; COCTaB U
CTpPOCHHUE,
TOMOJIOTUYECKHH PsIJT

Cxema oOpa3zoBaHus
KOBaJICHTHOH CBS3H B
OpraHUYECKUX COCTUHEHUSX.
Tabmuma «["oMoJiornue-cKuii
pAI IpeieTbHBIX
YTJIEBOJIOPOIOB M UX
AIKUJIBHBIX PAUKAIIOBY.
HNHTepakTHBHBIAIUCIUIEH,
MIPE3CHTAIIHS

Meran u 3Tad —
IIPOCTEUIINE
MPEICTaBUTEIN AJTKAHOB

Ha6op nst nemoncTparuum
OTIBITOB JJISl YIUTEIS,
IITaTUB C IPOOHPKAMHU.
OTUIOBBIN CIUPT, KOHII.
CepHasi KUCIIOTa, MECOK,
OpomHasi BoJa, pacTBOp
nepmanranata kanus. Habop
JUTSL MOJIETTUPOBAHUS
MOJICKYJT OPTaHUYECKHUX
coennHenuii. Ta0muna
«CTpoeHne MOJIEKYIIbI
sTuieHay. IHTepakTHBHBIN
JACILIEH, MPEe3eHTAIUS

AJIKEHBI: COCTaB U
CTpOEHHUE, CBOMCTBA

Ha6op nst nemoncTparuum
OIIBITOB JIJIsl YUUTEI,
IITaTUB C IPOOHPKAMHU.
OTUJIOBBIN CIHUPT, KOHII.




CepHasi KUCIOTa, MECOK,
OpoMHas BOJia, pacTBOP
nepmanranata kanus. Habop
JUTSL MOJIETTUPOBAHUS
MOJIEKYJT OpraHUYECKUX
coennHennii. Tabmuna
«CTpoeHue MOJIEKYIIbI
3TUJICeHa». IHTepaKTUBHBIN
JIACIUIEH, MPE3EHTAIUS

OTHUJIEH U MIPONNJIEH —
IIPOCTEUIINE
IIPEICTABUTENN AJIKCHOB

Ha6op 6a3zoBoro
0o0opynoBaHUs IS
y4aluxcs, ITaTUB C
npobupkamu. [Tpubop st
MOTY4YCHUS Ta30B. DTUIIOBBIN
CIUPT, KOHII. cepHast
KHCIIOTa, IECOK, OpOMHast
BOJIa, pacTBOpP MEpMAaHraHaTa
Kaynus. IHTepakTUBHBIN
JMCIICH, Mpe3eHTaIUs

[IpakTuyeckas pabora
Ne 1. «llonyuenne
ATUJICHA ¥ U3YYCHUE €TO
CBOMCTBY

O6paser nzonpena. Hadbop
JUISL MOJIETTUPOBAHUS
MOJIEKYJI OpTaHHYECKHUX
BeecTs. VIHTepakTUBHBII
JACILIEH, MPEe3eHTAIUS

AnKagneHbl.
byranuen-1,3 u
MeTmIoyTaauen-1,3.
[Tonyyenune

Ha6op myst monenupoBanust
MOJIEKYJI OPTaHUYECKUX
BelecTs Moaenyu MOJIeKyIibl
aneruieHa. THTepakTUBHBIN




CUHTETUYECKOTO
Kay4yyKa U PE3UHBI

JMCIUIEH, PE3CHTALUS

AJIKMHBL; COCTaB U
0COOEHHOCTH CTPOCHHSI,
TOMOJIOTHUECKUHN PSIJI.

Habop nns monenupoBanust
MOJIEKYJT OpraHUYECKUX
coequHeHn. Moaenu

10 Anerunen — MOJIEKYJI METaHa U APYTUX
MPOCTEUIIIHIN YIJIEBOLOPOLOB.
MPECTaBUTENDh ATKMHOB WNHTEepakTUBHBIN AUCILIEH,

MPE3CHTALMS
Brruncnenus mo . .
WHTEepakTUBHBIN AUCIUIEH,
11 YPaBHEHUIO
. MPE3CHTALNS
XUMUYECKOU PEaKIu
Ha6op myst monenupoBanust
MOJIEKYJT OpTaHUYECKHUX
BemnectB Tabnuia
ApeHbl: 6eH3011 U
«DIIEKTPOHHOE U
12 TOJIYOJI. TOKCUYHOCTD
MIPOCTPAHCTBEHHOE CTPOCHUE
apeHoB
6enzomnay. benzoun.
HNHTepakTUBHBIN ITUCILIEH,
MPE3eHTALIHS
I'enernueckas cBsA3b

13 YTJIEBOJIOPO/IOB, Pa3zgaTounsrii
MPUHAJISKAIUX K JUIAKTUYECKUI MaTepual
pa3IMYHBIM KJlaccam

14 [IpuponHbIe UCTOUHUKHU Komnexkunu nedru,

YIJI€BOJOPO/IOB:
IPUPOJHBIN ra3 u
MONYyTHBIE HEDTIHBIC

KaMEHHOTO YTJIs U
MIPOJYKTOB UX MEePepabOTKH.
HaGop nyst nemoHcTpauu




rassl, HepTh U
MPOAYKTHI €€
nepepaboTKu

OTIBITOB JJISl YUUTES,
LITaTUB C IPOOUpPKAMHU.
Hedts, Bona.
HNHTepakTUBHBIN TUCILIEH,
Mpe3EHTALUS

[IpupoaHbie ICTOYHUKHI
YIIEBOAOPO/IOB:
IIPUPOAHBIN a3 U

Komnexkunn nedru,
KaMEHHOTO YTJIs U
MPOJIYKTOB X MEPEpadOTKH.
HaGop anst neMoHcTpanuu

15 MOITYTHBIC HEPTIHBIC OTIBITOB JJISl YIUTES,
ra3pl, He)Th U LITaTUB C POOUpPKaMHU.
MIPOJTYKTHI €€ Hedts, Bona.
nepepaboTKu WNHTepakTUBHBINA TUCTUICH,

MPE3CHTALIHS
KonTpoasHas padora Ne .
Pa3zpgarounsrii
16 1 mo pazneny .
TUIAKTUYECKUI MaTepua
«YTeBo1I0pOabD)
17 [IpenenbHbie Habop nns nemoHcTpanuu

O/IHOATOMHBIE CIIUPTHI:
METAHOJ U 3TaHOIL.
Bonopoanasicsizb

OTBITOB JIsl YUUTES,
IITaTUB C IPOOHPKAMHU.
Ha6op nyst monenupoBanust
MOJIEKYJI OpTaHUYECKUX
coenunenuil. [Ipudop mis
OKHCJICHUS CIIUPTA HaJ
METHBIM KaTaJIu3aTOPOM.
DTaHoJI, MeIHasl TPOBOJIOKA,
CIIUPTOBKA, CIUYKH.
HNHTepakTUBHBIN THUCILIEH,




MpEe3EHTALMS

HaGop anst neMoHcTpanuu
OIIBITOB IJIA YUUTCIIA,
HITATUB C MPOOUPKAMH.

MHuoroaToMHbIE Habop nns mogenupoBanust
18 CIIUPTHI: MOJIEKYJI OpPTaHIMYECKHUX
STHJICHTTUKOJIb U coequHeHuu. [ muiepux,
TJIHIIEPUH BOJIa, TUIPOKCHU HATPHUS,
cynbdat meau (II).
HNHTepakTUBHBIN THUCIUIEH,
MIpEe3CHTAITHS
Ha6op nst nemoncTparuum
OTIBITOB JJISl YIUTEIS,
IITaTUB C IPOOHPKAMHU.
DeHO: CTpOEHUE
PactBop enoma, pactBop
MOJIEKYIbI, (pu3nuecKue .
19 OpOMHO¥H BOBI, BOJA,
1 XUMHUYECKHE
N TUAPOKCHUJI HATPHsI, PACTBOP
CBOWCTBa, MPUMCHCHHE
xsopuna xxenesa (II0).
HNHTepakTHBHBIAIUCIUIEH,
MPE3CHTAIHS
20 AJNLIErnuae: Ha6op myst nemoHcTpanuu

dbopmanbaerua u
areTanbIerun. AueTos

OTIBITOB JJISl YUUTEI,
LITaTUB C IPOOHPKaMHU.
Habop nns monenupoBanust
MOJIEKYJI OpTaHHYECKIX
coeguHeHui. ['napokcuyg
HaTpus, cyabdar meau (1),
MeTaHaJIb WK STaHaJIb,




aMMHUAaYHBbII pacTBOP OKCUAA
cepeOpa. UaTepakTUBHBIN
JUCIUIEH, IPe3eHTalus

HaGop anst neMoHcTpanuu
OTIBITOB JIJIsl YUUTES,
IITaTUB C IPOOHPKAMHU.
Ha6op nyst monenupoBanust
MOJIEKYJT OpraHUYeCKHX

OIHOOCHOBHBIE 5
COeUHEHMI. AlleTaT HaTpus,
npeaebHbIC
21 KOHII. CepHasi KMUCJIOTa,
KapOOHOBBIC KHCIIOTHI: .
MarHui, IUHK,
MypaBbUHAS M YKCyCHAasI
(dhenondTanenH, menob,
3TaHOJI, TPUOOP IS
MOJTYYCHUS] KUCIIOTHI.
HNHTepakTUBHBIN THUCILIEH,
MIpe3eHTaIHs
Hab6op unauBuyansHOTO
6a30BOro 000pyI0BaHUs AT
yUYaIIuXCs, ITATUB C
npobupkamu, Arerat
[IpakTuyeckas pabora
. HaTpHsl, KOHII. CepHast
Ne 2. «CmoticTBa N
22 . KHCJI0Ta, MarHui, IIUHK,
pacTBopa yKCyCHOM
(denondranenH, MeEI0Yb,
KUCJIOTBDY
3TaHOJI, MPUOOP IS
TTOTYYCHUS KUCITIOTHI.
HNHTepakTUBHBIN THUCILIEH,
MPE3CHTALIHS
23 CreapuHoBas u HNHTepakTHBHBIAIUCIUIEH,




OJICMHOBAasA KHCJIOTHI,
KaK MmpeacCTaBUTCIN
BBICHIHUX Kap6OHOBBIX
KHUCJIOT

MpEe3EHTALMS

Mpg11a kak coau
BBICHINX KapOOHOBBIX

Msuio, cMc, pacTBOPHI COJIEH
MarHus U KaJibIHs.

24
KHCJIOT, X MOIoILIee WHTepakTUBHBIN TUCTUIEH,
neiicTBue Mpe3eHTaIHs
Habop nns nemoncTpanuu
OTIBITOB JIJIsl YUUTENs,
LITaTUB C IPOOUpPKAMHU.
CrnosxHble 3(pupsl Kak
Ha6op myst monenupoBanust
MPOU3BOIHBIC
MOJIEKYJI OpraHUYECKHX
25 KapOOHOBBIX KHCIIOT. .
COCIMHEHUI. DTaHOII,
I'maponus cnoxHbIX
YKCYCHasi KUCJIOTa, KOHII.
3¢upoB
CepHas KUCIIOTa, CIIUPTOBKA,
crnuku. MHTepaKkTUBHBIN
JUCIUIEH, Mpe3eHTalus
Kupsr: runponus, Habop nns nemoHcTpaun
2% MIpUMEHEHUE, OTIBITOB JJISl YUUTES,
Ouosornueckas poib ITaTUB ¢ Ipodupkamu. JKup,
KUPOB IeJI04b, ATAHOJ, BOJA
27 YTrieBoasl: coCTaB, Ha6op myst nemoHcTpanuu

KJIacCH(pUKaIHUS.
Baxxneinmme
MIPEICTAaBUTEIIH
III0K03a, PpyKTO3a,
caxapo3sa

OTIBITOB JIJIsl YUUTENS,
LITaTUB C IPOOUpPKAMHU.
PacTBOp 1I1I0KO3BI, 111€710Yb,
pactBop cynbdata meau (II),
HUTpAT cepedpa, pacTBoOp




amMmuaka. Caxaposa,
TUAPOKCHJI KaJIbITHSI.
HHTepakTuBHBIN IUCILIEH,
MPE3CHTALIMS

Kpaxman n nemrronosa

Habop nns nemoHcTpauu
OTIBITOB JIJIsl YAUTEIS,
IITATUB C TPOOUPKAMH.
PacTBOp II1I0K03BI, IIENTI0YB,
pactBop cynbdara meau (1),
HUTpAT cepedpa, pacTBOP
ammuaka. Caxaposa,
TUAPOKCHUJI KaJIbLIUA.
HNHTepakTUBHBIN THUCILIEH,

28 Kak IIPUPOJHBIE
nipe3eHTanus Habop s
MOJIMMEPHI
JIEMOHCTPAIIMH OTBITOB JIJIS
YUUTENS, IITATUB C
npobupkamu. Kpaxman,
BOJIa, CIIUPTOBOM PacTBOp
oja, noau Kajusi, pacTBOP
CEpPHOM KHUCIIOTHI.
HHTepakTuBHBIN TUCILIEH,
MPE3CHTAIIHS
KonTpoabsHas padora Ne
2 To pa3nern
P y Pa3zgarounsrii
29 «Kucnoponconepxaniue .
JTUIAKTUYECKUI MaTepHall.
OpraHUYEeCKHE
COEITUHEHUS
30 AMUHEL METWIAMUH U Habop nns mogenupoBanwmst




AHUJINH

MOJIEKYJI OPTaHHYECKUX
COCIUHCHHI.
HNHTepakTUBHBIN qUCILIEH
Mpe3EHTaLU

AMWHOKHUCIIOTEI KaK

Ha6op nyst nemoHcTpanuu

amQoTepHbIe
OTBITOB ISl YUUTEIS,
OpraHuYeCcCKHe
31 LITaTUB C IPOOHPKaAMHU.
COEIUHEHMS, UX . .
WNHTEepakTUBHBIN AUCTUICH,
OHMOJIOTHYECKOE
Mpe3eHTaLMS
3gadenue. IlenTunnt
HaGop myst nemoncTpaiuu
OTIBITOB JJISl YIUTEIS,
IITATUB C TPOOUPKAMH.
benku xak npupogHbIe L[BeTHBIE peakiiy Ha OENKH.
32 BBICOKOMOJIEKYJISIPHBIC beinok, pacTBOpSI 111€7104H,
COCIMHEHUS cynbdara meau (1), koHiI.
a30THas KMCJIOTa, alleTaT
cBHHUIA. IHTEpaKTUBHBIN.
JMCILIEH, IPE3ECHTALUS
OCHOBHBIE ITOHSITUI
13 XUMUH HNHTepakTUBHBIN TUCILICH
BBICOKOMOJIEKYJISIPHBIX Mpe3eHTaIus
COEeIUHEHUN
34 OCHOBHBIE METOIBI Pa3zgaTounsrii

CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCTUHEHUN.
[ImacTtMmaccel, Kaydyku,

JTAJTAKTUYECKUN MaTepHall.
WHTepakTUBHBIN IHUCILIEH
IIPE3EHTAL




| BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/
1|

Tema ypoka

KoanuyecTBo4uacoB

KoHnrpoasH
Bcero P
ble padoThI

IIpakTnyeckuepad
OTBI

Jara
U3y4eH
us

DJIeKTPOHHBbIeIIU(POBHICOOPA3OH
pecypcsbl

XUMHAYECKUHN DJIEMEHT. ATOM.
DJexTpoHHask KOHGUTYpalKs aTOMOB

[Iepuoanueckuii 3aK0H U
[Tepuoanueckas cucTeMa XUMHUYECKUX
anemenToB 1. I. MenneneeBa, nux
CBSI3b C COBPEMEHHOMW TeOpUen
CTPOEHHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHX AJIEMEHTOB U UX
COEMHEHUH 110 TPYIaM U MEPUOIaM.
3HaueHue NEePUOIUYECKOr0 3aKOHa U
CUCTEMBI XUMHUYECKHUX 31eMeHTOB J[. 1.
MeHeneeBa B pa3BUTUU HAYKU

Crtpoenue BeniecTBa. XuMUYECKas
CBSI3b, €€ BUIBI; MEXaHU3MBI
00pa3oBaHMs KOBaJCHTHOM CBSI3H.
BonmoponHas cBsi3b

BanenTtHOCTS.
DIEeKTpOOTpUIIaTeIbHOCTh. CTeTneHb
OKHcJeHus. BelecTBa MONEKyIIpHOTO
1 HEMOJIEKYJISIPHOTO CTPOEHUS

IlousTue o AUCIICPCHBIX CUCTEMAX.




HctruHHbBIC U KOJIOUIHBIE PACTBOPHI.
MaccoBas 10J1s BEIIECTBA B pacTBOPE

Knaccugukanus 1 HOMEHKIIATypa
HEOPraHUYECKUX COCAUHEHUN.
I'eneTnyeckas CBA3b HEOPraHUYECKUX
BEILECTB, Pa3INYHbIX KIIACCOB

Krnaccudukanus XuMu4IecKux
peakurii B HEOPraHMYECKOU U
OpraHNYeCKOM XUMHUH. 3aKOH
COXPAaHEHHUS MACChl BEUIECTB; 3aKOH
COXpaHEHUS U MPEBPAICHUS YHEPTUU
MIPU XUMUYECKUX PEAKITHSIX

CxopocTts peakniuu. OOpaTuMBbIe
peakun. XHMHYECKOE paBHOBECHE

10

[TpaxTrueckas padota Ne 1. «BnusHue
pa3IuYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIUI)

11

ONEeKTPOIUTHYECKAS JUCCOLUALINS.
[TonsiTHE O BOXOPOIHOM ITOKA3aTelle
(pH) pacTtBopa. Peakiiuu noHHOTO
oOMmeHa. ['uaponn3 opraHuveckux u
HEOPraHUYECKUX BEILECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peaxuuu. [lonarue o0 anekrTponuze
pacriaBoB ¥ pacTBOPOB COJIei

13

KonTponsHas pabora no pazzaeny
«TeopeTnueckre OCHOBBI XUMHUNY




14

Mertasuibl, UX MOJIOKEHHUE B
[Tepuoanueckoil cucteMe XUMUYECKUX
anemenToB /1. . MenaeneeBa u
0COOCHHOCTH CTPOCHHSI AaTOMOB.
OO6mue ¢puznueckre CBOMCTBA
METAJIJIOB

15

CrnnaBbl METaJLIOB.
DAEKTPOXUMHUUECKHUM s
HanpsHKEeHUH MEeTaIoB

16

XUMHUYECKHE CBOMCTBA BaKHEHUIITNX
METAJIJIOB (HATPUIA, KaTui, KaJIbIIUH,
MarHui, aJllOMUHUN) U UX COCTUHEHUI

17

XUMHYECKUE CBOMCTBA XpoMa, MEAU U
UX COeIUHEHUHN

18

XHUMHUYeCcKHe CBOMCTBA IIMHKA, JKeye3a
U UX COeTUHEHUU

19

[TpakTruyeckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME
«Metamib"

20

HemeTamnel, UX MMOJI0KEHUE B
[Tepuoanueckoil cucreMe XUMUYECKUX
anemenToB /1. V1. MenaeneeBa u
0COOEHHOCTH CTPOSHHS aTOMOB

21

PuU3NYECKUE CBOKMCTBA HEMETAILIOB.
Annotponusi HeMeTauIoB (Ha IpUMEpe
KHCJIOpo/a, cepbl, hocdopa u
yraepoja)




22

XHUMHUYECKHE CBOMCTBA TaJIOTCHOB,
Cephl U X COCTMHEHUIN

23

XHUMHYECKHE CBOMCTBA a30Ta,
dbocodpa 1 UX COeTUHEHUI

24

XHUMUYECKUE CBOKCTBA YIIIEepo/a,
KPEMHUS ¥ UX COeTUHEHUN

25

[IpuMmeHeHne BaXXKHEUIIINX HEMETAJIIIOB
U UX COeOUHEHUN

26

O000111eHNE U CHCTEMATHU3AIIHS
3HaHM# 1Mo TeMe «Hemeramnn.
Breruucnenus mo ypaBHEHUSIM
XUMUYECKUX peaklUuil u
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTuyeckas padora Ne 3. «Pemenue
JKCIIEPUMEHTAIIBHBIX 3a/]a4 110 TeEME
"Hemertamnsl"»

28

KontponpHas paboTa mo remam
«Metame» 1 «HemeTtamibn

29

HeOpFaHI/I‘leCKI/Ie " OpraHn4YeCKuc
KHCJIOTHEI. HeOpFaHI/I‘leCKI/Ie 151
OPraHNn4€CKUC OCHOBAHHA

30

AmpoTepHble HeoOpraHU4ecKHue 1
OpraHUYeCKUE COCAUHECHUS.
I'enernyeckas CBsI3b HEOPraHMYECKHUX
Y OpPraHUYECKUX BEILECTB

31

Pone xuMuu B obecrieueHnu
AKOJIOTMYECKOH, SHEPreTUYECKON U




MUIIEBON OE30MTACHOCTH, Pa3BUTUN
MCOUIINHBI

[IpencraBienust 06 0OIIMX HAYYHBIX
32 MPUHLHUIAX TPOMBIIUIEHHOTO
MIOJIyYEHUS BaXKHEUILNX BEILIECTB

13 UYenoBek B MUpPE BEIIECTB U
MaTEepUaJIOB

34 XHUMHA U 30pPOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
IMPOT'PAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

1. Xumus, 10 knacce/ Pymsutuc I'.E., ®enpaman @.I'., AKiinoHepHOE

obmecTtBo «M3narennpcTBO «IIpocBenieHne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. HoBommuckasH.C., HoBommnckuiit U.U. coopuuk 3anad mo xumuu 10-11
kiacc M.:000 «THU/] Pycckoe cioBo- PC».2016.

2. HoommunuckasH.C., HoBomuuckuii .M. cOOpHUK CaMOCTOSATEIbHBIX

pabot no xumuu 10-11 xmace M.:000 «TUJ] Pycckoe coBo- PC».2017

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1. Pecypcwl Enunoit komutekiuu mudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru.

2. IlepcoHanpHBINI KOMOBIOTEP, MYJBTUMEAUNHBIN TPOEKTOP, MHTEPAKTUBHAS
TOCKa.

3. VYcrpoiicTBa BBOAA-BbIBOAA 3BYKOBOW MH(OPMALIMU - KOJIOHKH.

4. KoMIiexT O60py,Z[OBaHI/I}I JJIA ITIOAKIIIOYCHUA K CCTH I/IHTepHCT.
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