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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpebOBaHUN K pe3yilbTaTaM OCBOCHUS
dbenepanbHO 00pa3oBaTENbHONM MPOrpaMMbl CpPEHEro 00I1Iero oOpa3oBaHUs
(®OIT  COO), npeacraBiaeHHbIX B  dDeaepasbHOM  rOCYAAapPCTBEHHOM
oOpazoBatenpbHOoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydyeOHOro mpeaMera «XuMHUs» B 00pazoBaTelbHBIX OpraHuzamusx Poccuiickoii
denepanuy, pealu3yrOIIMX OCHOBHBIE 00pa3oBaTelbHBIE MPOrPaMMBbI, H
OCHOBHBIX moJIokeHUul «CTpaTeruu pa3BUTUsS BoclnuTaHusi B Poccuiickoit
Oeneparuun Ha nepuon a0 2025 roma» (Pacnopsbxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXO/OB K pa3pabOTKEe MPOrpaMMbl MO XUMHUHU, K OMNPEIEICHUIO
oO1ielt crpaTeruy 00y4eHus, BOCIIUTAHUS U Pa3BUTHs 00Yy4aIOIUXCSl CPECTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIN
koHuentyainsHple mojiokeHuss ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH IIeJieH,
COJIepKaHUsl, PE3yJbTaTOB OOyYeHHS U TpeOOBAaHUM K YPOBHIO MOATOTOBKH
BBITTYCKHHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alliy, SBISETCS HEOThEMJIEMOM YacThlo HUX
oOpa3zoBaHHOCTH. OHO CIYXKHT 3aBEpIIAIONIMM JTalloM peajiu3allud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYITUX
I[EJIOCTHOM CHUCTEeME XHUMHUYECKOro o00pa3oBaHMs. OTH I1IEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHKS MHUPOBO33PEHUS U OOIICH KyJIbTYpHI
YEeJIOBEKa, a TaKXKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0O M TpUPOJHOW cpeae. Peamusyercss xumuueckoe o00pa3zoBaHuE
0o0y4JarmMXcs Ha YPOBHE CPEAHEro oOIero oopa3zoBaHusl CpeACTBAMU YUEOHOIO
npeamMera «XuMHs», COJEpKaHUE U MOCTPOCHUE KOTOPOrO OMNpPENCIICHbl B
MporpaMMe 10 XHMHH C Y4E€TOM CIenu(PUKA HAyKd XUMUU, €€ 3HAYCHUS B
MO3HAHUU MPUPOABI U B MaTEPUATBLHOM KU3HU OOIIECTBA, a TaKXe C Y4ETOM
o0IUX IeJied W MPHUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeHero obiero oopasoBanus B Poccutickoit depeparumu.

XuMHUS Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HI'PAeT 0COOYIO pOJib B
COBPEMEHHOW IMBUJIM3ALMH, B CO3IaHUM HOBOH 0a3bl MaTepUalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAUMOHATHHOTO HAYYHOTO MBIIIICHHS,
B CO3/IaHHE IIEJIOCTHOrO TMPEACTABICHHUS 00 OKPYXAIOIIEM MHUPE KaK O €IMHCTBE
IPUPONBI U YEJIOBEKa, KOTOpoe (PopMupyercs B XMMHUHM Ha OCHOBE NMOHUMAHUS
BEILIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MHUpPa, OCO3HAHUSA B3aUMOCBSIZHM MEXKIY
CTPOSHHEM BEIIECTB, MX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUS.



TecHO B3aUMOZIEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HAyKaMH, XMMHS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbl, HEOOXOAUMBIM YCIOBHUEM YCIIEIITHOTO
Tpyda M SKM3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHass XUMHUs KaK Hayka
CO3uJaTeNbHAs, KaK Hayka BBICOKMX TEXHOJIOTMM HalpaBJ€eHa Ha pEIICHHE
JI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOIOTMYECKOM 0€30MaCHOCTH M OXPaHbI 3/T0POBbS.

B coorBercTBUM ¢ OOmIMMHU LENIMH M OPUHLUIAMU CPEIHEr0 OOIIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbINH YPOBEHb
U3YYCHHS) OPUECHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM Il  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B JKH3Hb COLIMYMa, MPOJOJIKEHUS
00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBisiomiuMu  nipeAMeTa  «XUMHS»  ABIAIOTCS 0a30Bble  KypChl —
«Oprannueckass xumusi» U «OOmass W HeopraHWYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBISIIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIFOUCHHEM 3HAHUHN W3 O0IIeH XUMUU) U
opraHnyeckor Xxumuu. GOpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU HU3yYECHHUH
npeaMeTa O0eCcleuynBaeT BO3MOXKHOCTb PAcCMOTPEHHUsT BCErO MHOrooOpasus
BEIIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB Y TEOPHI1 XUMHH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckass XuMmus» cHOpMUPOBaHA B NPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TMOAXO/Aa K MH3YyYEHHIO Y4YeOHOro wmarepuana u 0OyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  PAa3BUTHEM  3HAHUM  HAa  OMPEICIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHu4ecKod XHMMHH BeElIecTBa
paccMaTpuBalOTCS Ha YPOBHE KIIACCUYECKONM TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHUN, a TAaKXKE€ Ha YPOBHE CTEPEOXMMHUYECKHX U  DJIEKTPOHHBIX
MpeaCcTaBiICHUd O cTpoeHuu BemiecTB. CBeneHuss 00 HU3yd4aeMblX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YTJIEBOJAOPOIOB /10 CIOXKHBIX OMOJIOTUYECKU
AKTUBHBIX COEAWHEHHN. B Kypce OpraHM4ecKod XHMMHUU TOJy4arOT PA3BUTHE
chopMupoBaHHBIE HA YPOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUsl NMEpPBOHAYAIbHBIE
MPEJICTABIICHUS O XUMUYECKON CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS], O XUMUYECKOM peaKIuu.

[logq HOBBIM yrjIOM 3peHHUsT B THpeaMeTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCs HM3YyYEHHBII Ha YpPOBHE OCHOBHOI'O 00IIero o0pa3oBaHuUs
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMUYECKOM peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTMYECKUX MO3UIIHH,



ry0oke TOHSATh MCTOPUYECKOE H3MEHEHHWEe (YHKIMM 3TOro 3akoHa — OT
o0o0bmarome 10 OOBICHSIONMIEH B IPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHUN O BOXKHEWIIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX M INPUMEHEHHH, A TAKXKE O XMMHUYECKUX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMpOTEeKaHus JonoiHsercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMHU COZAEPKAHUSA, WMEKOIIMMHU KYyJIbTYPOJIOIMYECKUI W MPUKIATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHMMAaHHMIO B3aUMOCBSI3U XHUMHUU C
IPYTUMU HAyKaMH, PACKpPBIBAIOT €€ pOJib B IIO3HABATEIIBHOM U IPAKTUYECKOH
JESITEeIbHOCTH 4EeJIOBEKa, CMOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHMSI K MIpoOIecCy
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUUECKUX MPHIOKEHUN XUMHH, TOMOTAIOT
BBIIIYCKHUKY OPHEHTUPOBATbCA B OOIIECTBEHHO M JMYHOCTHO 3HAUYHUMBIX
npobsiemMax, CBA3aHHBIX C XMMHEH, KPUTHUYECKH OCMBICIMBATh HH(POPMALHIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIICHHS WHTEUICKTYalIbHBIX U
AKCIIEPUMEHTAIBHBIX HMCCIIEIOBATENIbCKUX 3a7ad. B 1enom conepikanue y4eOHOro
npeamera  «XUMHS»  JTAHHOTO  YPOBHS — U3Y4YEHHsS  OPUEHTUPOBAHO  Ha
dopMupoBaHUE Y OOYYAIOUIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJII TOHUMAaHUS
¢unocopckux wuaeH, TakUX Kak: MaTepUabHOE E€JUHCTBO HEOPraHWYECKOro U
OpPraHUYEeCKOro MHUpPa, OOYCIOBIIEHHOCTh CBOMCTB BEIIECTB HUX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTh NPHUPOAHBIX SBJICHUNM NYTEM DSKCIEPUMEHTA H
pellieHus TMPOTUBOPEYUN MEXAY HOBBIMU (akTaMHM U  TEOPETUYECKUMU
PEINOChIIIKAMH, OCO3HAHUE POJIA XUMHUH B PEILICHUH KOJIOTMYECKUX MpOoOJeMm, a
TaKXe Mpo0sieM cOepexeHHs] FIHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JJaHUsI HOBBIX
TEXHOJIOTHI U MaTEPUaJIOB.

B nmuane pemieHus 3aad  BOCIUTAHUS, PA3BUTHS U COLMAIIM3ALMU
oOy4aroumxcs TMPUHATHIE MPOrpaMMON MO XWMHUU TOAXOIbI K OIMPEIEICHUIO
COJIEp)KaHMsI U TIOCTPOEHUS TMpeaMera MpeaycMaTpuBaioT  (HopMHUpOoBaHUE
YHUBEPCAIbHBIX Y4E€OHBIX JEWCTBUH, HMEIOMMUX 0a30BOe 3HAUCHUE IS
pa3NUYHBIX BUJOB JEATEIBHOCTU: pEIICHHUs MpoOieM, TIOUCKA, aHamu3a M
00paboTKu uHGOPMAIUU, HEOOXOIUMBIX JIJISl PUOOPETEHHUS OIBbITa TPAKTUYECKOM
U HCCIEN0BATENIbCKONW NIEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IMO3HAHHMU
XUMUH.

B npakTuke mnpenogaBaHus XWMHM KAaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa30BaHus, TaK U Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus, IPHU ONPEACIICHUH
COJICP)KATEIIbHOM XapaKTEPUCTUKM LEJEH HW3Y4EHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAJULMOHHO MPU3HAETCS (POPMUPOBAHHUE OCHOB
XMMHUYECKON HayKM Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTHYECKOM
JESTENbHOCTU YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C
METOJIMYECKOM TOYKHM 3PEHMS] TaKOW MOAXOJ K OMNPEIEICHHUIO LEeJel H3ydeHUs
IpeIMeTa SBIISIETCS BIIOJHE ONPAaBIAHHBIM.



CoriacHoO MaHHOW TOYKE 3PEHUsSl TJIaBHBIMHM LEISIMH W3Y4YEHHUs IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBsIIOTCSA:

e (opMHpOBaHME CHUCTEMBbl XUMHUYECKMX 3HAHUM KaKk  BakHeEHIen
COCTaBILIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KJIIOUYeBbIe MOHATHS, (yHIAMEHTAJbHbIC 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE $3bIKA HAYKH, YCBOCHHE M MOHUMAHHE CYIIHOCTU IOCTYIHBIX
00001IeHNIT MHUPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMJICHHE C UCTOpHUEn
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/AaX MO3HAHUS
BEIIECTB M XUMHUUYECKUX pEaKIUid, HEOOXOAUMBIX JJIsi MNpUOOpETEHUS
YMEHUWA OPUEHTUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SBJICHUMH,
MMEIOLIMX MECTO B MIPUPO/IE, B MPAKTUUECKON 1 MOBCEITHEBHOM KU3HMU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIILHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHMEM XHUMHYECKOTO JKCIEPUMEHTa, COOJIOJICHUEM  IpaBHII
0e30macHoro ooparieHus ¢ BeECTBAMHU.

Hapsiny ¢ 3Tum, conepkarenpHas XapakTEpUCTHKa LEelell U 3a7a4 U3y4eHHUs
MpeMeTa B MPOrpaMMe 10 XMMUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH
C HOBBIMH IPUOPUTETAMHU B CHUCTEME CpeaHero obmero oopasoanus. Ceroans B
MpEenoJaBaHud XUMHUHM B  OoJblIEd  CcTENeHW OTAAETCA  NPEANOYTEHHE
IPAKTUYECKOM KOMIIOHEHTE COJIep)KaHUs OOydYeHMs, OPUEHTHUPOBAHHOW Ha
NOJITOTOBKY BBITYCKHHMKA OOII€00pa30BaTeNbHON OpraHU3aliK, BIAJCIOLIET0 HE
HAOOpOM 3HAaHWM, a (QPYHKIMOHAIBLHON TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSAMHU AKTUBHOTO MOJYYEHUSI 3HAHWI U MPUMEHEHHUS MX B PEAJIbHOW KU3HU
JUTSL pEIICHUS] TPAKTUYECKUX 3a/1au.

B cBA3u ¢ 3TUM 0OpH U3YYEHUH NpeaMeTa «XUMHS» JOMUHHPYIOLIEEe
3HaYEHUE MPUOOPETAIOT TaKKe LEIH U 3a/1a4, Kak:

ajanrtanus 00y4aroIuXcsl K yCIOBHSIM JUHAMUYHO Pa3BUBAIOLIETOCS MHpA,
dbopMuUpoBaHUE  WHTEUIEKTYaJlbHO  PAa3BUTONM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEIbBHOMY HMPUHSTUIO TPAMOTHBIX
pelieHui B KOHKPETHBIX JKU3HEHHBIX CUTYAIMSX, CBSI3aHHBIX C BEIIECTBAMH M UX
IPUMEHEHUEM;

dbopmupoBaHue y OOy4YalOlIUXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOUIMX YHUBEpPCAJIbHOE 3HAYEHUE U PA3NUYHBIX BHUJIOB
JIESITENBbHOCTHU: peIlleHus NpoOsieM, TOUCKa, aHaliu3a U 00padoTKku MHMOpMAIIHH,
HEOOXOJUMBIX MJII TPUOOPETEHHs] ONbITa JEATENBbHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B I[IO3HAHWHM XHMHUH, a TaKXKe IS OLEHKA C TMO3UIMUI
AKOJIOTMYECKOM O€30MaCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKHX
IPOLIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOJIHYIO CpPeNy;



pa3BUTHE TIO3HABATEIILHBIX WHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HaHUS 10 XUMHUH B COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUH Ui MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-TIOMYJIAPHON MHPOPMAIINHA XUMHUYECKOTO COIePIKaHNUS;

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBIILLUICHUS, HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TPU ITUIAHUPOBAHWU M TPOBEICHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy OOydaromuxcs YOEKIEHHOCTH B T'yMaHUCTUYECKOH
HAIPaBIEHHOCTU XUMHH, €€ BaXXHOW pOJIM B PEIICHUHU TJIOOATBHBIX MPOoOIeM
PaLMOHAIIBHOTO MPUPOIOMNOIb30BAHUS, TIOMOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUsl TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILICHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUS OIbITa
UCTIOJIb30BaHMS TIOMYYEHHBIX 3HAHWW [JISI TPUHATHS TPAMOTHBIX DEUICHUN B
CUTYAIUSIX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSMU.

B yueOHOM 1IaHe cpegHero oOmero oOpa3oBaHUS MPEAMET «XHUMH»
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeIMeTHON obnactu «EcTecTBeHHO-HAY4YHbIE
MIPEIMETBD».

OO11ee yncio yacoB, OTBEAEHHBIX IS U3YUEHUSI XUMUH, HAa 0a30BOM ypOBHE
cpenHero obmiero oopasoBanusi, coctarisier 68 yacos: B 10 kiacce — 34 ygaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 gac B Heeno).



COJEPXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHNYeCKOM XUMHUM

IIpeamer opraHnyecKoOW XMMHH: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
NOJIyYCHHH HOBBIX BEIIECTB M MaTepuajioB. TeopHs CTPOCHUS OPraHMYECKHUX
coenqunenuil A. M. bytiepoBa, e€ ocHOBHBIE 1OJ0KeHUA. CTPYKTypHbIE (DOPMYJIbI
OpraHMYeCKUX BewecTB. ['oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COCAUHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3U.

[IpencraBnenue o kiaaccudukamy opraHM4eckux BemecTB. HomeHkiaTypa
OpPraHMYECKUX COEIMHEHUN (CHUCTeMaTudecKas) M TPUBUAIbHBIE HAa3BaHMs
BOXHEHIINX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BELECTB.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJIEHHE C oOpa3luamMy OpraHWYECKUX BEIIECTB U MaTepuajlaMd Ha uX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPraHMYECKUX BEUIECTB, HAONIOJCHHE H
OIMCaHUE AEMOHCTPALMOHHBIX OIBITOB 110 NPEBPALLEHUI0 OPTAHUYECKUX BEILECTB
IpY HarpeBaHuH (IJIaBJIeHHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psia. Meran W 3TaH —
OpOCTEHIINE MPEACTABUTENN AJKAHOB: (PU3MYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy 3aMEIIEHHUs W TOPEHHMs), HAXOXKIACHUE B NPHUPOAE, IOIYYEHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIEH U TPONUIICH —
MPOCTEHIINE MPEACTABUTENN aJKEHOB: (PU3MUECKHMEe M XUMHUYECKHE CBOMCTBa
(peakuuu TUOPUPOBAHMS, TaJOr€HUPOBAHUS, TUApPATAllMM, OKUCICHUS U
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u metmnOyraauen-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus nojumepusauuun). IlomydeHne CHHTETHUYECKOrO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKHI psajl. ALIETUIEH
— MPOCTEHUIINKA NPEICTABUTENb aJKWHOB: COCTaB, CTPOEHUE, (U3HYECKUE U
XMMHUYECKHE CBOMCTBA (PEAKIMU THAPUPOBAHUS, TaJOr€HUPOBAHMS, THIpaTalluy,
TOpPEHUS ), IOJTYYEHUE U IPUMEHEHUE.

Apenbl. beHszoin: cocraB, cTpoeHHe, (PU3NYECKHE U XUMUYECKUE CBOMCTBA
(peakuuy raJJor€HUPOBaHUS M HUTPOBAHMS), NIOJydEHUE U NIpUMEHEHUE. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XuMUueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONYYeHue u npumeHernue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckass CBsI3b MEXAY YIVIEBOAOPOAAMHU, TPUHAMICKANUMH K
Pa3IMYHBIM KJIACCaM.

[IpupoaHbIE HWCTOYHMKH YIUIEBOAOPOAOB. [IpupomHbIi Ta3 W NOMYTHBIE
HedTsaHble ra3pl. Hedte u e€ mpoucxoxaenue. Crnocobbl nepepaboTku HedTu:
NEPEroOHKa, KPEKUHI (TEPMHYECKUM, KaTaTuTH4ecKuil), mnuponus. IIpogykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib ¥ MPOIYKTHI €ro MepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHHs BEIIECTB M HX MPEBPALLICHUMN:
O3HAKOMJICHHE C O0pa3llaMM IUIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hepts» u  «Yrompy», MOAECIUPOBAHUE  MOJIEKYJ  YIJEBOIOPOJIOB H
raJIOreHONPOU3BOIHBIX, TPOBECHIE NPAKTUYECKON PabOoThI: MOJy4YeHHUE STHIICHA
Y U3y4YEHHE €TO0 CBOMCTB.

Pacuérurle 3amaumn.

BeluucieHuss Mo ypaBHEHUIO XHMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOI'0 BEIIECTBA WM MPOJYKTA PEAKIIMUA MO MU3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIMH).

Kuciaoponcoaepxamue opraHu4eckKue coeJHHEHH

IlpenenbHple  OAHOATOMHBIE CHUPTBL. MeETaHOI M JTAHOI: CTPOCHHUE,
(¢u3znuecke MW XMMHYECKHE CBOMCTBAa (peakuuuM C AaKTUBHBIMU METAJUIAMH,
rajJJoreHOBOJIOpOJIaMHU, TOpEHHE), NpUMeHeHue. BomopoaHbie CBA3M MEXIY
MOJIEKYJIAMU CITIUPTOB. JIeCTBHE METAHOJIA U OTAHOJIA HA OPTaHU3M YEIJIOBEKA.

MHoOroaToMHbl€  CHOMPTHIL. OTWICHIVIMKOJIb W  TJULEPHH: CTPOCHHE,

¢u3nyeckue M XUMHUYECKHE CBOWCTBAa (B3aMMOAEWCTBHE CO IIETOYHBIMU
MeTaj/JlaM{, KauyeCTBEHHAas peaklMsi Ha MHOroaTOMHblE cHUpPThI). JleiicTBue Ha
OpranusM yenoseka. [IpuMeHenye riuieprHa u 3TUICHTITUKOISL.

@deHoN:  CTpOEHUE MOJNEKYNbl, (U3HUYECKUE W XUMUYECKHE CBOMCTBA.
Tokcuanocts enona. [Ilpumenenue denomna.

Anpaerunpl U kemoHvl. DopManpIaeruj, aleTaIbIErua: CTPOEHUE,
busznueckre U XUMHYECKHE CBOMCTBA (pEaklMM OKUCICHUS M BOCCTAHOBIICHUS,
KAau€CTBEHHBIE PEAKIUN), TIOJYYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeACNIbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U
YKCYCHAasl KUCJIOTBI: CTPOEHHUE, (PU3NUYECKHE U XMMHUYECKHE CBOWCTBA (CBOMCTBA,
oOuue uid Kiacca KUCIOT, peakuus 3Tepu(uKaium), moaydyeHue U MpuMEHEHHUE.
CreapruHOBasi U OJEUHOBAas KHUCJIOTHl KaK IMPEICTABUTEIM BBICIIUX KapOOHOBBIX
KHUCIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE IEHCTBHUE.

CnoxHble 3(uppl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['uiaponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb JKUPOB.



VYrneBoasl: cocTaB, KiaccupuKauus ~— yrieBoloB  (MOHO-, U- U
nosimcaxapu/ipl). ['moko3a — MpocTeruii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJEKYNbl, (U3NYECKUEe ¢ XUMHUYECKHE CBOMCTBAa (B3aUMOJEHCTBHE C
ruapokcuiom Mmeau(ll), okucienne amMmMuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TJIIOKO3bI), HAXOXJCHHE B MPUPOJIE, NMPUMEHEHUE,
ouonorudeckas poiib. @otocunTe3. PpykTO3a Kak H30MEP TIIFOKO3HI.

Kpaxman u nemirono3a Kak MpupoaHbie TomMepsl. CTpoeHHe Kpaxmania U
1EeUTI0I03bl.  DU3MYECKHe M XUMHUYECKHME CBOMCTBa KpaxMmaja (TUIIpOJIu3,
KaueCTBEHHAs PEaKIIUsI C HOJOM).

DKCHepUMCHTAIbHBIE METOABl HM3Yy4CHHS BEIISCTB M WX IPEBPAIICHUA:
MpoBe/ieHe, HAOOICHUEe W OIMHMCAHWE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCIICHHWE STaHOJIA
okcugoMm Meau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJEHCTBHE TJIMIIEPUHA C
rugpokcugom meau(Il)), anpaernaoB (OKHCICHUE aMMUAYHBIM PACTBOPOM OKCHJA
cepebpa(l) u ruapoxkcuaom wmemu(Il), B3aumomelcTBHE Kpaxmalla C HOIOM),
MPOBEACHUE MTPAKTUUYECKON PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnrble 3amaumn.

Bbluucnenuss mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOT'O BEIIECTBA WJIM MPOAYKTA PEAKIIMU MO MU3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH ).

A3oTcoaepxalire OpraHuuecKue COeqUHEHUS.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHuvyecKkue coenuHeHus. duzndeckue
U XUMUYECKUE CBOWCTBA aMHHOKHUCIOT (Ha MpUMepe TauiuHa). buomormdeckoe
3HaYCHUE aMUHOKHUCIOT. [lenTupl.

benku kak mpUpoOHBIE BBHICOKOMOJEKYISIpHBIC coeauHeHus. [lepBudnas,
BTOpUYHAsT M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOHCTBA OEJIKOB:
TUAPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

DOKCHepUMEHTAILHBIE METOABl HM3y4EHUS BEIIECTB W WX MPEBPAICHUI:
HaAOJII0/ICHUE U ONMCaHUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpalUs OEJIKOB MpU
HarpeBaHUU, IBETHBIE peaKUU OEITKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHBIC TIOHSTHS XUMHU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPU3AIUU, CPEIHSIST MOJICKYIsIpHas
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
OJIMMEPU3ALIUS U TTOJIUKOHACHCAITUS.

OKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHS BEIIECTB M WX IMPEBPAICHUIA:
O3HAKOMJICHHE C 00pa3laMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peanu3zanys MeXIpeIMETHBIX CBS3CH MMPU M3YYCHUH OPTaHMYECKON XUMUU B
10 xmacce OCYIIECTBIISICTCS dYepe3 MCIOJIb30BaHHE KaK OOIMMX eCTeCTBEHHO-
HAYYHBIX TOHATHHA, TaK W TIOHATHH, SIBISIFONTUXCS CHUCTEMHBIMHU TSI OTACITBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYUIHBIN (haKT, THIIOTE3a,
3aKOH, TEOPHS, aHAJIM3, CHMHTE3, KiIacCHU(UKAIMs, MEePUOJIUIHOCTh, HAOIIIOACHUE,
U3MEPEHHE, YKCIIEPUMEHT, MOJICIIMPOBAHHE.

dusnka: MaTepus, DHEPrus, Macca, aroM, DSJIEKTPOH, MOJEKYyJa,
OHEPreTUYECKU ypPOBEHBb, BEIIECTBO, TEIO, O0BEM, arperarHoe COCTOSHHE
BEIICCTBA, (PM3MUCCKUC BEIIMUUHBI U CAMHUIBI UX H3MEPCHHUSI.

buonorus: kmerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OWOJOTMYECKHM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, >KUPHI,
dbepmMeHTHI).

['eorpadumsi: MuHEpasIBl, TOPHBIE MTOPOJBI, TIOJE3HBIE HUCKOIMAeMbI€, TOTLIMBO,
PECYPCHI.

TexHomorusi: mNHIEBBIE TMPOAYKTH, OCHOBHI PAIlMOHATLHOTO IHUTAHMUS,
MOIOIITHE CPECTBA, JICKAPCTBCHHBIC U KOCMETHUYECKUE TIpenapaThl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XUMHUU

Xumuyeckul smeMeHT. AToMm. SAapo aroma, U30TONBL. JJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUEe yPOBHH, MONYPOBHH. ATOMHBIE opOuTamm, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpeielieHUs] JIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(UTYypaIisi aTOMOB.

Ilepuonnuecknit 3akoH u Ilepuoanueckas cucTteMa XUMUYECKUX SJIEMEHTOB
J. Y. MengaeneeBa. CBsi3p NepHOAUYECKOro 3akoHa W [lepuonuueckoid CUCTEMBI
xumuueckux dyieMeHToB Jl. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUSI CBOMCTB XUMHUYECKUX HJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEHIECTB IO TpymdnaM M Tepuojam.
3Ha4YC€HUE MTEPUONYECKOrO 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BUAbl XUMHUYECKOW CBS3U
(KOBaJIEHTHAsl HEMOJIApHAs W MOJSIpHAs, WOHHAs, MeTauinueckas). MeXxaHU3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA U  JOHOPHO-
akuentopusii). BomopoaHas cBsizb. BalleHTHOCTB. DNEKTPOOTPUIIATETHLHOCTD.
Crenenb okucieHus. MIoHbI: KaTHOHBI ¥ AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BelIECTBa. THUIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTne 0 gucnepcHbIX cucteMmax. VICTUHHBIE W KOJUIOWIHBIE PAaCTBOPHL.
MaccoBas 10Jig BEUIECTBA B paCTBOPE.

Knaccudukarms HEOPraHUYeCKUX COEIMHECHUU. Homenkiarypa
HEOPraHWYECKUX BeIIECTB. ['€HeTHYecKas CBS3b HEOPraHWUYECKHUX BEIECTB,
MPUHAICKAIMNX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas — peaknusa.  Krnaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHWYECKON M OPraHWYECKONM XUMHHU. 3aKOH COXPAHEHHUSI MAacChl BEILECTB,
3aKOH COXPAHEHUS U NPEBPALLCHUS SHEPTUH TP XUMHYECKUX PEAKIIHSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3in4HbIX (akTopoB. OOpaTuMble
peakuuu. XUMHYECKOe paBHOBecHe. {DaKTOpbl, BIMSIONIME Ha COCTOSIHUE
xumuudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuTudeckas guccormanus. CuibHbIC U cla0ble JIeKTpoJuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIAsd, HEUTPaAJIbHAs, NIEJTOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCNEPUMEHTAIbHBIE METOJIbl M3Y4YEHUS BEUIECTB W UX MNPEBPAIlCHUN:
neMoHcTpanusa Taommi «llepuonnueckas cucreMa xuMuueckux snaementoB J[. U.
MeHnneneeBay, M3ydeHHE MOJEICH KPUCTALNIMYECKUX PEIIETOK, HAOOJACHUE U
OMHUCaHNE IEMOHCTPAIIMOHHBIX U Ja0OPAaTOPHBIX OMBITOB (pa3ioKeHUE MEPOKCUIa
BOJIOPOJIa B NMIPUCYTCTBUH KaTaJIM3aTOPa, ONPEIECICHUE CPEAbl pACTBOPOB BEIIECTB
C TOMONIBIO YHHUBEPCATLHOTO WHIMKATOPA, pPEAaKIMd HWOHHOTO OOMEHa),
MIPOBEICHUE MPaKTUUECKON paboThl «BiusHue pa3zandyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérurlie 3amaumn.

Pacuérel m1nO ypaBHEHHMSIM XHMHUYECKHMX pPEAaKUUMd, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C HCMOJb30BAHWEM IOHATUS «MACCOBAs
JIOJIS1 BEILIECTBAY.

Heoprauuueckasi xummust

Hemeramnsl. Ilomoxenue HemeramioB B llepuomnyeckor  cucreme
xumuueckux sneMentoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB.
du3nvecKre CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha MpUMeEpe
KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOWCTBA BaXKHEHIIUX HEMETA/IOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriepoma W KpEeMHHSI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).

[TpuMeHeHne BaXKHENIIUX HEMETAJIJIOB U UX COCIMHEHUU.



Meramnel. [lonoxkenne merasioB B llepmoandeckon CUCTEME XUMHUUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0YEK
atomoB MmetasuioB. OOmue pusznueckue cBoricTBa meTauioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PsAJT HAMPSIKEHUN METaJLIOB.

XUMHUYECKUE CBOMCTBA BaXXKHEUIIUX METAUIOB (HATPUM, KaJIUM, KaJIbIUH,
MarHuiu, alfOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) M UX COSTUHCHHIA.

OO6mume crocoObl MOoMy4eHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIIbHBIE METOJbl H3YyYEHHUsI BEIIECTB M HX MPEBPALICHUN:
U3y4eHUEe KOJUIEKIUU «MeTamibl U CIJIaBbl», O0Opa3lloB HEMETAIJIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3a/1ady, HAONIOJCHUE W ONUCAaHWUE JEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OIBITOB (B3aUMOJECUCTBUE THUIPOKCHAA ATIOMHUHHUS C PaCTBOPAMHU
KHUCIIOT U LIEN0YEH, KAYECTBEHHBIE PEAKIIMN Ha KATHOHBI METAJIOB).

Pacuérnble 3agaum.

Pacuérel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacce WIH O00BEMY OFHOTO W3 y4YaCTBYIOIIUX B PEAKIMH BEIIECTB,
pacuérbl Macchl (00BEMA, KOTMYECTBA BEUIECTBA) MPOAYKTOB PEAKIUH, €CIU OAHO
U3 BEIIECTB UMEET IMPUMECH.

XHUMHUS ¥ KU3Hb

Ponp xumum B oOecriedeHUH SKOJIOTMYECKON, SHEPreTHYSCKOW M IHUIIEBON
0€30MacHOCTH, pPa3BUTUU MEAUIUHBL [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 O0OmMMX HAYYHBIX NPHUHIIUMIIAX  MTPOMBIIIICHHOTO
MOJIYYEHUS BaXKHEHIITUX BEIIECTB.

YenoBeKk B MHUPE BEIIECTB U MaTEPUATOB: BAXHEWIIHUE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE Marepualibl, KpacKH, CTEKIO, KepaMHKa,
Marepuainbl AJs 3JEKTPOHUKH, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MUHEpaIbHBIC
yI00peHus.

XumMug W 340pOBbE YEJIOBEKA: MpaBUJIa HCIOJb30BAaHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 0€30MacHOr0 MCIOJIB30BAHUS MPENapaToB OBITOBOM XUMHH
B [TIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBS3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HEOpraHnyecko xumuu B 11 Kiacce ocyllecTBIsieTCsl Yepe3 UCIOIb30BaHUE Kak
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSATUW, SBIISIOIIUXCS
CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TeOpUsl, aHaldu3, CHUHTE3, KilacCuUKaIus, MEePUOJUYHOCTh, HaAOIIOACHUE,
AKCIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, SIBJICHUE.



dusnka: Matepusi, SHEPrusi, Macca, aToM, AJIEKTPOH, MMPOTOH, HEUTPOH, MOH,
U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUM YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, (PM3MUYECKHE BEIMYMHBI U €IUHHUIIBI MX
U3MEPEHUsI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, OOMEH BEILLECTB B OPraHU3ME.

['eorpadus: MuHepasibl, TOpHbIE TOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO,
pecypchl.

Texnonorusi: XumMudeckas: IPOMBIIUIEHHOCTb, METAJUTYpPrus, MPOU3BOJCTBO
CTPOUTENFHBIX MAaTEpPHANIOB, CEIhCKOXO3IHCTBEHHOE MPOU3BOJICTBO, MHIIIEBAs
MPOMBIIUIEHHOCTh,  (papMarieBTU4ecKass  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHaloB,
AIIEKTPOHHAS MTPOMBIIIIEHHOCTh, HAHOTEXHOJIOT HH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
0o0y4JarolmuUMuUCs TporpaMM CpeAaHero oOlmero o0pa3oBaHUs (JJUYHOCTHBIM,
METanpeIMETHBIM W TpeAMETHBIM). HaydHo-mMeToanmueckoil OCHOBOW IS
pa3pabOTKN IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS MPOTPaMM CPETHEro OOLIero
00pa30BaHUs ABISETCS CUCTEMHO-ACSTETLHOCTHBIA MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o01iero o0pa3oBaHUsI BBIJICICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYaIOIIUMHUCS POCCUMCKON TpakAaHCKOW HWJIECHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIeJICHHUIO;

HAJIMYUE MOTUBAIIMU K 00YUEHUIO;

LEJIEHAIIPAaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUUECKUX TP 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaloIMXCsl PYKOBOJICTBOBAaThCS B CBOEHU
JESITENIbHOCT IIEHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMH, MPHUCYIIUMH IE€I0CTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl M CIIOCOOHOCTU CTaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHUS MpeaMeTa «XWUMHUS» JIOCTHUTAIOTCA B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaTaMH POCCHMCKOrO TPaKkJAHCKOrO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMHM W TpaBWJIaMU  TOBEIECHMs,  CIOCOOCTBYIOIIMMHU  MpoOIleccam
CaMOIIO3HAHMS, CaMOpPA3BUTUSI M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00y4Jaromuxcs.

JImdHOCTHBIE pe3yibTaThl OCBOEHUSI TMpeIMeTa «XHUMHS»  OTpaxaroT
c(OpPMUPOBAHHOCTh ONBITA TIO3HABATETILHOW M TMPAKTUYECKOW ACSITETbHOCTH
00yyaroumMxcs N0 peaqu3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM UYHCIE B
YaCTH:

1) rpamaaHCKOro BOCIIMTAHUA

0CO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTIOPAIKY;

MPEJCTAaBIICHUS O COIMAIbHBIX HOpPMax M TMpaBUiIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOH JEATENILHOCTH IIPU CO3/IaHUU
y4EOHBIX MPOEKTOB, PELICHUH Y4E€OHBIX M TO3HABATENbHBIX 3a/ay, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTM MOHMMATh W NPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY WU
apryMeHThI JPYTUX MPU aHAIU3€E PA3IUYHBIX BUJIOB YU€OHOH AESTEIIbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHOM XUMUH;

YBaKEHHUS K MpOIECCY TBOpPUYECTBA B 00JACTH TEOPHUH M MPAKTUUECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUXKEHUS HAyKU €CTh Pe3yJibTar
JUINTENbHBIX ~ HAOMIOJEHUI, KpPOMOTJIMBBIX  JSKCIEPHUMEHTAJIbHBIX  IOUCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca U I103HABATEIbHBIX MOTHUBOB B IOJIYYEHUU M MOCIEAYIOLIEM
aHanmu3e MH(pOpMAaIMK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMMUY;

3) AYXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHHE IIOCIEACTBUU ITHUX
IOCTYIIKOB;

4) popMupoBaHMA KYJbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 370poBOro M Oe3omacHoro obpasza >KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOLIEHHUS K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

coOmoieHus1 TpaBuUi Oe30macHOro oOpalleHusi C BeleCTBAMU B OBITY,
IIOBCETHEBHOM JKU3HHU U B TPYJIOBOU JEATENBHOCTH;

NOHUMAHUS LEHHOCTH TNPaBWJI HWHIUMBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€3011aCHOr0 MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 370POBbIO U JKU3HHU JIIOJEH;

OCO3HAHMS TOCIEACTBUI M HENPUSTHS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATENbCKOM
NESITeIbHOCTH,  OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrUX BHJIAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PpEUICHUH NPAKTUYECKUX 3a]ay
COLIMAIbHOM HANpaBJIEHHOCTH (B paMKax CBOErO KJiacca, IIKOJIbl);



MHTEpeca K MPaKTUYECKOMY M3YYEHHUIO MPOPECCUil pa3iuyHOro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHHUS IPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXXEHUSI K TPYAY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJILHONH TPaeKTOPUU
oOpasoBaHusi, Oyayied npodeccuu W peaiu3allii COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU IIeJIeCOO0PA3HOTO OTHONICHUS K TPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

MOHUMAHUS TJIOOATLHOTO XapaKTepa HKOJIOTHYECKUX TMPOOJIeM, BIIASHUS
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOHOMN U COIIUATBHON CPEIbL;

OCO3HAHMSI HEOOXOAMMOCTH WCHOJIb30BAHUS JIOCTHXKEHMM XUMHUU  JJis
pelIeHus BOMPOCOB PAlMOHATIBLHOIO MPUPOIOIIOIb30BAHMUS;

aKTUBHOTO HENpPUSITHS JIEUCTBUM, MPUHOCAIIUX BpeA  OKpY)Karolen
MPUPOJIHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOIArONPHUATHBIE SKOJIOTMYECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX ICUCTBUHN U MPEJOTBPAILATH UX;

HaJU4usl Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPBI,
OTbITa NEeATeNbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
MpaKTUKE, CIHOCOOHOCTM U YMEHHS AaKTUBHO MPOTUBOCTOATH HACOJOTUH
xemooouu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHKU;

MOHUMAaHUsl CHeUU(PUKH XMMHA Kak HayKd, OCO3HaHUA €& pOoJau B
dbopMUpOBaHUYU PAITMOHAIIBHOTO HAyYHOTO MBIIIUICHUS, CO3JIaHWH IICJIOCTHOTO
MIPEICTAaBIICHUS 00 OKPYKAIOIIEM MHPE KaK O €IWHCTBE MPUPOJIBI M YEIIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH MPOoOJeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS,

yOexaEHHOCTH B 0CO0OM 3HAUYMMOCTH XUMHUU JUIsl COBPEMEHHOM
IUBWIM3ALUK: B €€ TyMaHUCTUYECKOM HAMpaBICHHOCTH U BaXHOM poJId B
CO3/IaHMM HOBOM 0a3bl MaTepUaNIbHOW KYJIbTYpbI, PEIICHUH II100aIbHBIX IpoOsieM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPreTUYECKOM, MUILIEBON U
AKOJIOTUUECKON O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, OOCCIICUCHUU YCJIOBUI
YCIEIIHOTO TpyJda W OKOJOTMYECKH KOM(OPTHOM >KM3HM KaXKIOTO YJieHa
00I1IeCTBa;

€CTECTBEHHO-HAyYHONW T'PAaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJB30BaTh



HOJTy4aeMble 3HaHUA ISl aHaJIu3a U OOBSICHEHUS SIBICHHI OKPY)KAIOIEro MUpa u
IPOUCXOAAIINX B HEM U3MEHEHUMN, YMEHUS JieslaTh 00OCHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIONIMXCS JAaHHBIX C I1ENbI0 TOTYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

MHTepeca K TO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATEeNbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMNPEpPHIBHOMY  0O0pa30BaHUI0 W
camMo00pa30BaHUIO, K AaKTHMBHOMY IIOJYyYEHHUIO HOBBIX 3HAHHW [0 XUMHUU B
COOTBETCTBHH C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3IUYHBIX cepax MpodeccCHoHaTbHON

NEATEIIbHOCTHU.
METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3ysbTaThl OCBOCHUS y4EOHOro mpeamera «XuMus» Ha
YPOBHE CpEeIHEr0 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBIE  JUIA (dopmupoBaHUs MHUPOBO33PEHUSA o0yJarommxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIEHAYYHbIE MOHATHUSA, OTPaKarolue
LEJIOCTHOCTh HAYyYHOW KapTUHBl MHUpa W CHEHU(UKY METOAOB ITO3HAHMS,
UCMOJIb3yEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBJICHUE,
IPOLECC, CUCTEMA, HaY4YHbIH (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeI0BaHUE, HAOI0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHeE);

YHUBEpCalbHbIE yuyeOHbIE AeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,

PEryJISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIIuXCs;
CHOCOOHOCTh 00 yyaromuxcst UCIOJIb30BaTh OCBOEHHBIE

MEXIUCITUTIIMHAPHBIE, MAPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC ydeOHBIC
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEIIbHBIMH, KOMMYHUKATUBHBIMHU U  PErYJIATHUBHBIMU
JIEUCTBUSAMH.

OBaanenue YHUBEPCAJIbHBIMHA y4eOHbIMU NMO3HABATEJbHBIMH
JeUCTBUSIMH:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

CaMOCTOSITEIbHO  ()OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCNSTh LENu JEATEIbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPUH HX
JOCTUYKEHUS, COOTHOCUTB PE3YJIbTATHI IEITEIBHOCTH C ITIOCTABICHHBIMU LIEIIAMU;

HCTIOJIb30BATh IIPU OCBOCHUW 3HAHWUW MPUEMBI JIOTHYECKOTO MBIILUICHUS —
BBIJICTISITh XapAaKTEpPHbIC TMPU3HAKK TMOHATUH W YCTAaHABJIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA AJI1 OOBSICHEHUS OT/EIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBaHUS M KPUTEpUU [UJIsl KIACCU(UKAIMU BEIIECTB U
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
aQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTHM M NPOTHUBOPEUYHS B PpPacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MO ENH, MPEOOPA30BBIBATH MOJEIbHBIE TPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DBJEMEHTa, XHUMHYecKas (opMyna, YpaBHEHHUE XUMHUYECKOU
peaKUMu — MpU pEIICHUH Y4EeOHBIX I[O3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
MPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEACTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BblIe HCCIEI0BATEIbCKHIE T€HCTBUS

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
pEaKIuK;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUSL U OCHOBBI JUIs1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJAQ/JETh HABBIKAMHM CaMOCTOSITEJIBHOI'O IUIAHUPOBAHMS W IPOBEICHHUS
YYEHUYECKHUX KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIOATh 32 XOIOM
npoliecca, CaMOCTOSTENbHO TPOTHO3UPOBATh €ro pe3yibTar, (popMyIHpoOBaTh
00001IEHNSI U BBIBO/IBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOPETaTh OMNBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM UM  MPOECKTHOU
JESITEIbHOCTU, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY
MOMCKY METOJOB PEIICHHUS] NPAKTUYECKUX 3a]ady, NPUMEHEHHIO Pa3JIHMYHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HHPopManuu (HaAy4HO-
HOMYJISIpHasl JUTeparypa XHMHUYECKOTrO COJEp)KaHus, CIpaBOYHbIE MOCOOus,
pecypcel MHTEpHETa), aHANM3MpOoBaTh MH(MOPMAIUIO Pa3IUYHBIX BUIOB U (HopM
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JIOCTOBEPHOCTH 51
HENPOTUBOPEUUBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orOope wuHpOpMAIMKM, HEOOXOAMMOW JJii BBIMOJHEHUS Y4eOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

MpUOOpEeTaTh OMNBIT HKCMOJIb30BaHUS HMHPOPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH W PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OPMY  MPEACTABICHUS
uHdopMaIu (CXeMbl, TpaQuKU, TUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpEICTBA MpH padoTe C
XUMUYECKON WHGOpMaIMe: TPUMEHSITh MEXIpPEAMETHbIe ((pU3nYecKue W
MaTeMaTU4YECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a00OpeBUATYPbI, HOMEHKJIATYPY;

UCIOJBb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgyageHne yHuBepCcaIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKTaeMON TEMBI B XOJ€ aUaora u/vim
JUCKYCCUH,  BBICKAa3bIBaTh  HUJEH, (QOPMYIUpPOBaTH CBOM  MPEAJIOKECHUS
OTHOCHUTEJIHHO BHITIOJHEHUS PEATIOKEHHOM 3a/1a4u;

BBICTYNATh C MPE3EHTAIMe pPe3yJbTaTOB IMO3HABATEIHHOU EATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UITM COBMECTHO CO CBEPCTHUKAMM MPU BHITIOJIHEHUN
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
U3Yy4aeMbIX BEIIECTB, Pealn3alii y4eOHOro MpoekTa U (OPMYyIUpPOBAaTh BHIBOJIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUI MYyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OByajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TIO3HABATEIHHYIO
JeSTENhHOCTh, Ompeessas e€ IMenu W 3aJayd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeyiaraéMblii  aNrOpUTM JIEUCTBUM TpH
BBITIOJTHEHUW YYE€OHBIX H WCCIICOBATEIbCKUX 3a/ad, BHIOMpaTh Hamboiee
3¢ (deKTUBHBI cHOocO0 MX pelIeHUs ¢ y4E€TOM TMONyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUUYECKHUX PEAKIUAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHalIM3a
U CaMOOIEHKH.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(hOPMUPOBAHHOCTh ~ NPEJACTABJICHUNA O XUMHUYECKOM  COCTaBIISIIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUM SIBIICHUU



npuponabl, B (QOPMUPOBAHMM MBIIUICHUS H  KYJIbTYphl  JMYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIlIeHUs MPAKTUYECKUX 3a/1a4
1 DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOU
cpene;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHH DJJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, SJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas U COKpalléHHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
paguKall, u30Mepus, U30MEPHI, TOMOJIOTUUECKUN Psijl, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHUCIIOPOA, M a30TCOJEp)KalllMe€ COEIUHEHHS, MOHOMED, IMOJMMEp, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPHS] CTPOCHUS
oprannueckux BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM $SI3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHMUS,
Jexalye B OCHOBE IMOHHMMAHMS MPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKHUX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacHOM UCIIOJIb30BAaHUM BAKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOUN JAESITENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUU BBIABJIATH XapaKTEpPHbIE MPU3HAKU TOHSATHM,
yCTaHAaBJIMBaTh MX B3aMMOCBSA3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IMPU
OMHUCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUI OPraHUYECKUX COCTUHCHUH;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTABJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMysl OpraHWYeCcKMX BEIIECTB M  YpPaBHEHMM XUMHUUYECKUX PEaKIIUi,
W3TOTABJIMBATh MOJEINM MOJIEKYJI OPraHWYeCKHX BEIIECTB IS WIDTFOCTPAIMU WX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAIICKHOCTh W3yYEHHBIX
OpraHMYECKUX BEHIECTB MO HMX COCTaBY U CTPOEHUIO K OMNPEACIEHHOMY
KJIacCy/TpyIIe COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCoIepKalllue
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIC COEAWHEHHMS), JaBaTh UM Ha3BaHWUS IO
cuctematuueckoit Homenknarype (IUPAC), a Takke NpUBOJUTH TPUBUAIHHBIC
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (PTUJICH, MPOMUJICH, alleTUJICH,
STUJICHTJIMKOJb, TIULEPUH, (HEeHOM, (opMalbAeTul, aleTalbIeru/l, MypaBbUHas
KHCJIOTa, YKCYCHAsI KUCIJIOTa, OJICMHOBAsI KUCIIOTAa, CTEAPUHOBAsL KHCIIOTA, TJIFOKO34,
bpykTO3a, Kpaxmall, 1eJUTH0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNATh BHUABI XHUMHUYECKOM CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJIMHAPHBIE U KPATHbIC);



chOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH IMOJIOXKEHUS TEOPUH CTPOEHUS
oprannueckux BemecTB A. M. bytiepoBa miisi 00bsSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPAHCHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
duznueckre W XUMHUYECKHE CBOWCTBA THIUYHBIX TPEACTABUTEICH pa3IMIHBIX
KJIACCOB OPraHWYeCKUX BEHIECTB (METaH, 3TaH, ITWICH, MPOIMWJIEH, alleTUJICH,
Oyramuen-1,3, merunOyragueH-1,3, OeH30J, METaHOJ], ATaHOJ, JTUJICHTJIMKOJb,
TIIAIEpUH, (PEHOJI, aleTalbJIeruI, MypaBbHHAS W YKCYCHas KHCIOTHI, TJIFOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WJUTFOCTPUPOBATH TEHETHUUECKYIO
CBS3b MEXKIYy HUMH YPAaBHCHUSMH COOTBETCTBYIOIINX XHUMHYCCKUX PEAKIUUA C
HCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

chOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOTHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TePepadbOTKU M
MPAKTUYECKOE TIPUMEHEHHE MPOIYKTOB MEPEPadOTKH;

c(OPMUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHUS 1O XUMUYECKUM
ypaBHCHHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOMYKTA
peakIuu 10 HW3BECTHBIM Macce, O00BEMY, KOJIWYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAaHHOCTh YMEHHMI BIQJE€Th CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIONB3YyEeMbIX B XUMUU TIPU W3YUYECHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HaOJf0/IeHre, N3MEpPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XHUMHUYECKHWE 3HAHWS JJs TPUHITHS PEIICHUNA B
KOHKPETHBIX JKM3HCHHBIX CHUTYyaI[UsX, CBSI3aHHBIX C BEIIECTBAMH U WX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIIOaTh MPABHJIA MOJB30BAHUS XUMHUECKOU
nocyaod u 1a0OpaTopHbIM OOOpYJOBAaHHMEM, a TakKe IpaBuiia OOpallleHHs C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOPMUPOBAHHOCTh YMEHHMH TJIAHUPOBaTh M BBINOJHATH XUMHUYECKUN
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTaHUYECKUX BEIICCTB IPU HAarPEBAaHUH, TTOTYICHHEC
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIECTB, JIEHATypalus OENIKOB MpPU HArpeBaHHWM, I[BETHHIC PEaKlHUH OEJIKOB) B
COOTBETCTBUM C TIpaBUJAMU TEXHUKA OCE30MacCHOCTH TIpH OOpaIieHuu C
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alliCH YypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupoOBaTh BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB,

chOpMHUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAIM3HPOBATH XHUMHUYECKYIO
nH(OpPMAIHIO, TIOJy4aeMyl W3 pPa3HbIX MCTOYHUKOB (CpPEICTBA MacCCOBOM
uHdopmanmu, IHTepHET U Ipyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
1eecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOWM JEATEIBHOCTH B LEJSAX
COXPAHEHHSI CBOErO 3JI0POBbS M OKPYKAIOMIEH IMPUPOIHOW CpEIbl, OCO3HABATH
ONACHOCTH BO3JICUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAs cMbich mokazatens [IJIK, moscHATh Ha mpuMepax CIoCOoObI
YMEHBIIEHUSI W TMPEAOTBPAIICHUS] HMX BPEIHOrO BO3IAECHUCTBUS HA OPraHu3M
YEeJIOBEKa;

JUIS 00YYaIOIIUXCSl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL  CHETBIX W CHA0OBUIAIMIMX OOYyYaIONMUXCs: YMEHHE UCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy obo3HaueHuil JI. bpaitns ayisa 3amucu XuMHYECKUX

dbopmy.
11 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUNA: O XUMHUYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpa, pPOJA XHMHUH B TIO3HAHUM SIBJICHUM
Opupoabl, B (QOPMUPOBAHWUU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJOTHYECKHM OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JI0POBbIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralOINe MOHATHSA (XUMHUYCCKHH 3JEMEHT, aTOM, H30ToIm, s-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, HOHHAs, METAJIJTNYECKasi, BOAOPOIHAs ), KpUCTAJUTMYECKasl peiéTka,
TANBl ~XHUMUYECKUX  PEAKUUW, PpPacTBOpP, DJIEKTPOJUTHL, HEINEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAsT JUCCOLUAIUSA, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCThb
XUMUYECKOW peaklny, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccoluanuu, nepuoguueckui 3akoH J[. M. MeHnneneena,
3aKOH COXPAHEHUsI MACChI BEIIECTB, 3AKOH COXPAHEHHS U MPEBPALICHUS YHEPIUU
IpyU XUMHUYECKUX PEaKUMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUHN S3bIK XHUMHH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE ITOHMMAHUS NPUYUHHOCTH M
CUCTEMHOCTH XWMHWYECKHUX SIBJICHHM, (PaKTOJOTUUECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJYYeHUH U 0€3011aCHOM HCIIOIh30BAHUN BAKHEHIITNX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUMN BBISABISTH XapaKTEepHbIE MPU3HAKU TOHSTHIA,
yCTaHAaBJIMBaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHSATUSA MPHU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OpPMYJIT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIUH,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIBHBIX
HEOPraHMYECKUX BEIIEeCTB (yrapHbIM ra3, YIJIEKHCHIBIA Ta3, aMMHUaK, ramiéHas
U3BECTh, HETaIIEHasl U3BECTh, MUTHEBAsI COJIA, MUPHUT U JIPYTHUe);

chOpMUPOBAHHOCTh YMEHUHN OMPENETSATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHAYECKUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU
CBsA3U (KOBAJICHTHAsl, MIOHHAS, METAJJIMYECKAasl, BOJOPOHAsI) B COSAMHEHUSX, THII
KPUCTANIMYECKON PEIIETKM KOHKPETHOrO BeEIlleCTBa (aTOMHas, MOJIEKYJspHas,
MOHHAsl, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX PACTBOPAaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh MIPUHAIIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNpPEAeiIEHHOMY KiacCy/TpyIie
COEIMHEHUN (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUIbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbBIE THUIPOKCHUJIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI NEPUOJNYECKOTO 3aKoHa /1.
N. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (D YHKIIUY;

chOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKMX »JJeMeHTOB 1—4 mnepuonoB Ilepuonnyueckoil CHCTEMBI
xuMHuueckux snemeHToB JI. WM. MenneneeBa, UCHOJB3ys MOHATHSA «s-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XMMHMYECKHUX 3JIEMEHTOB U UX COCAUHEHUI
1o nepuoaam u rpynnam lleprnonnueckon cucreMbl XUMUYECKUX dneMeHTOB []. 1.
Meneneena;

chOpMUPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (ONUCHIBATH)  OOIIUE
XUMHAYECKME CBOWCTBA HEOPraHMYECKMX  BEIIECTB  PAa3JIMYHBIX  KJACCOB,
MOATBEP/K/IATh CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXKIY HEOPraHUYE€CKUMH
BEI[ECTBAMU C MOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEaAKIU;

c(OPMUPOBAHHOCTh YMEHHS KIACCH(PUUIMPOBATh XUMHUYECKHUE PEAKIMHU IO
pa3IMYHBIM TpU3HAKaM (YHCIIy M COCTaBy pEarupylolux BeEIIeCTB, TEIIOBOMY
3 dexTy peakunu, U3MEHEHHUIO CTEMEHEW OKUCIICHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHUM COCTABIISATH YPABHEHHUS PEAKUUN pPa3IMYHBIX
THUIIOB, TIOJIHBIE Y COKPAIIEHHBIC YPABHEHHUS PEaKIMil HOHHOTO 0OMEHA, y4UThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIIA;



chOpMUPOBAHHOCTh YMEHHMM TPOBOAUTH PEAKIMH, MOJITBEPIKIAIOIIHE
KAaYeCTBEHHBIN COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, paclO3HaBaTh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
BELIECTB;

c()OPMUPOBAHHOCTh ~YMEHUW PACKPBIBaTh CYIIHOCTb  OKHCIMTEIbHO-
BOCCTAHOBHTEJIbHBIX PEaKIUi MOCPEACTBOM COCTABJIEHMSI AJIEKTPOHHOrO OanaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUH OOBACHSITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
PEaKIH OT PA3IUYHBIX (PAKTOPOB; XapaKTEp CMEUICHHUS XUMUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTHU OT BHEIIHETO Bo3jaeicTBus (nmpunnun Jle [HlaTense);

C(OPMUPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTb XUMHUYECKHE IMPOIIECCHI,
JeKallue B OCHOBE IMPOMBILUIEHHOIO MOJIYYEHUsS CEPHOM KHCIOTHI, aMMHaKa, a
TaKkke C(HPOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAay4YHBIX MPUHIMIAX U
AKOJIOIMYECKUX MPoOIeMax XUMHYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYMCICHUS C MCIOIb30BAHUEM
MOHSITHUSI «MAaccoBasi J0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta3oB
MIPU XUMHUYECKUX PEAKIMSIX, MAcChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO U3 YyYaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOIO 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAaCChI
BELIECTB, IPEBPALECHUS U COXPAaHEHUS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOATh MTPaBUJia MOJIb30BAHUS XUMUYECKOU
nocyaod W 1a0OpaToOpHBIM OOOpYJOBAaHHMEM, a TakKe IMpaBuiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMH MO BBIMOJHEHHUIO JJAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEPUMEHT (Pa3jIokKEeHUEe MEPOKCHAa BOJIOPOJia B MPUCYTCTBUU KaTalld3aTropa,
ONPEIEIECHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOILIBI  YHUBEPCAIBHOTO
WHIMKATOpa, BIUSHUE Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peaKiu,
peakuuu HOHHOTO OOMEHa, KAa4eCTBEHHBbIE peakluu Ha cyiabdar-, kapOoHaT- U
XJIOPHU/I-aHUOHBI, Ha KaTHOH AMMOHHMSI, PEHIEHUE 3KCIEPUMEHTAIbHBIX 3a/ay IO
TeMaM «Metabl» U «HemeTaiib») B COOTBETCTBUM C MPAaBWJIAMHU TEXHUKHU
0€30MacHOCTH MPU OOPAILEHUH C BEIIECTBAMHU M JJAOOPATOPHBIM 00OpPYIOBAHHEM,
MPENCTABIATh PE3YJIbTaThl XMMHUYECKOIO HJKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid ¥ (HOpPMYIHPOBATH BBIBOJIBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTb YMEHHH KPUTUYECKU aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMaILMIO, TOJYy4aeMyld M3 Pa3HbIX MCTOYHUKOB (CpPEeACTBAa MacCOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
I€JIECOO0PAa3HOro MOBEAEHUS B OBITY W TPYIOBOM JESATENBHOCTH B LEJSIX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
OIIaCHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicnt nokazarenss [IJIK, moscHATH Ha mpuMepax CrocoObl YMEHBIIEHUS H
IIPENOTBPALLEHHS UX BPEIHOI0 BO3ICUCTBUS HA OPraHU3M YEJIOBEKA,

JUIs 00yYaromMXcsi ¢ OrpPaHUYEHHBIMU BO3MOXKHOCTSIMM 370POBbS: YMEHHUE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHWUS BEIIECTB U
XUMHUYECKUX SBJICHU;

JUISL  CHenbIX M CIa0OBUIAIIMX OOYyYarOUIUXCs: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadeHui JI. bpaitns ayig 3anmucu XUMHYECKUX

bopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakrnyeckune
NpOrpamMmMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytiepoBa
Wroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIe YTraeBOAOPOABI — AJKAHbBI 2
99 HenpenenbHble yriieBogopoabl: aJKeHbI, 6 1
' aJIKaJEeHBI, AIKUHBI
2.3 ApoMaTudeckre yriieBo10pO bl 2
54 [IpupoHbie HCTOYHUKU YTIEBOJOPOIOB U 3 1
' UX 1epepaboTKa
Htoro no pazgeny 13
Pa3nea 3. Kuciiopoacoaepskammue OpranudecKue coeIuHeHust
3.1 Cruprel. DeHon 3
3. Anpneruapl. KapOoHOBBIE KHCIIOTHI. 7 1
' CnoxubIE 3QUPEI
3.3 VYriaeBoasl 3 1




Uroro no pazneny

13

Pa3nen 4. A3oTcoaepskamue OpraHudecKue coeInHeHmst

4.1 AMUHBI. AMUHOKUCTOTHI. benku 3
Wroro no pazneny 3
Pa3znen 5. BoicokoMoJieKy/IsipHbIe COeJUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasaeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM undposbie
Ne n/m P Konrtpoasnsbie | IlpakTnueckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepuoanuecknii 3akoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
anemenToB /1. 1. MenneneeBa
12 Ctpoenue BemiectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKHE peaKUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranuueckass xumust
2.1 MeTtans 6 1
2.2 Hemeranmnbt 9 1 1
53 CBs13b HEOPraHUYECKUX M OPTraHUIECKUX 5
' BEIIECTB
Hroro mo pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne aTra ugposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )Ii”.y'-lel-[l/lﬂ :)Iﬁl?aI;OBaTeanue
padoThI padoThI pecypent
1 IIpeameT opraHu4eckorl XuMuu, eé 1
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUEHUE
Teopust crpoeHnst OpraHUYECcKUuX
2 coenqunenuit A. M. bytneposa, eé 1
OCHOBHBIE I10JIOXKEHHUS
[IpencraBnenue o kaccupuKauu
3 opranudeckux Beniects. HomenknaTtypa 1
(cucremaTtuueckasi) U TpUBHAJIbHbBIE
Ha3BaHMs OpPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKHUH psf
5 MertaH u 3TaH — npocTenmme 1
MIPEJCTaBUTENIN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
- OTHUIEeH U NPONUJIEH — IPOCTEHIINe 1
MIPECTaBUTENN aJIKEHOB
3 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 1
STHJIEHA U U3Y4YEHHUE €ro CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 metunOyraauen-1,3. [lomyuenue 1

CUHTCTUYCCKOT O KaydyKa U PC3UHbI




AJIKVHBI: COCTaB U OCOOCHHOCTH CTPOEHUS,

10 TOMOJIOTMYECKUM psifl. AlleTUIIeH —
MPOCTEN NI MTPEACTABUTEID AJIKUHOB

11 Brruucrienus no ypaBHEHUI0 XUMHUYECKON
peaxiuu

12 Apensl: 6eH30I U TOTyoJ. TOKCHYHOCTB
apeHoB

13 I'enernueckas cBsA3b YrieBOAOPOJIOB,
NPUHALISKAIINX K pa3IMIHbIM Kjaccam
[IpupoaHbIe HCTOYHUKH YIIIEBOLOPOAOB:

14 IIPUPOJIHBIN r'a3 U MONYTHbIE HEPTAHbBIE
rasbl, HeQ)Th U IPOAYKTHI €€ repepadoTKu
[IpupoaHble HCTOUHUKHU YTIIEBOJOPOAOB:

15 MIPUPOHBIN I'a3 U TONYTHBIC He(TIHbBIC
ra3bl, HeTh U IPOAYKTHI €€ mepepadoTKu

16 KonTtponsHas pabota mo pazaeny
«YTIeBOAOPOIBI»

17 [IpenenbHbIE OJTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BogoponHas cBs3b

18 MHoroaToMHbl€ COUPTHI: TUICHIIUKOIb U
TJIMLEPUH

19 @deHou: cTpoeHNEe MOJIEKYJIbI, (hu3UYecKre
U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE

20 Anpneruabl: popmanbaerua u
aneranbaerul. AneToH

21 OnHOOCHOBHBIE TIpeiebHbBIE KapOOHOBbBIE
KHCJIOTBI: MypaBbUHAas U YKCyCHasl

22 [Ipaktueckas paborta Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI " OJICMHOBAas KHCJIOTHI, KaK

23 MPECTaBUTENN BBICIIUX KapOOHOBBIX
KHCJIOT

24 MBplLia KaK CONM BBICIIMX KapOOHOBBIX
KHCIIOT, ©X MOIOIIEE ICHCTBHE
CrnoxHbie (Ul KaK TPOU3BOHBIC

25 KapOOHOBBIX KHCIIOT. [ MIPOITU3 CIIOKHBIX
3¢upoB

26 XKupsl: ruaponn3, IpuMEHEeHUE,
Ouonoruueckas pojib JKUPOB
VYTrneBonbl: cOCTaB, Kiaccu pukarms.

27 BaxHeiiue nmpeacTaBuTeNn: TIOKO3a,
(bpykTo3a, caxapo3a

98 Kpaxman u 11emmoIi03a Kak mprupoTHbIS
TTOJTUMEPhI
KonTtponsHas pabota o pazaery

29 «Kucnoponcoaepxkaime opraHuyecKue
COCIMHCHHUSDY

30 AMUHBI: METHJIAMUH U aHUJIUH
AMMHOKHCIIOTHI Kak aM(poTepHbIe

31 OpraHuYecKue COeAMHECHUS, UX
Oouonorunueckoe 3HaueHue. [lentuabr

39 benku kak npupoaHbie
BBICOKOMOJICKYJISIPHBIC COSTUHCHUS

33 OCHOBHBIE MTOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN

34 OCHOBHEBEIE METOJIBI CHHTE3a




IlnacTMacchl, kKaydyyKu, BOJIOKHA

BBICOKOMOJICKYJJIAPHBIX COGHHHGHHﬁ.

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

XUMHUYECKHUM JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypauus aTOMOB

Ilepnonuuecknii 3akoH u llepuonuyeckas
CUCTeMa XMMHUYECKUX 3j1eMeHTOB [, 1.
MeHnneneeBa, UX CBSI3b C COBPEMEHHOU
TEOpHUEN CTPOCHMS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKUX 3JIEMEHTOB U UX COCAMHEHUH 10
rpynmnaM u nepuojiaM. 3HaueHHue
MEePUOUIECKOTO 3aKOHA U CUCTEMBI
xuMmudeckux anemenToB JI.M. Menaeneera B
Pa3BUTHH HAYKH

Crpoenue BemecTBa. XMMHUECKas! CBSI3b, €€
BU/Ibl; MEXaHNU3MbI 00Pa30BaHUS
KOBAJIEHTHOM cBs13u. BomoponHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPULIATETHHOCTb.
Crenens okucnenus. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUS

[TonsiTHie O AMCHIEPCHBIX CHCTEMAX.
HcTrHHBIE U KOJIJIOUTHBIE PACTBOPHI.
MaccoBas 107151 BEeIEeCTBA B pacTBOPE




Krnaccuduxanus n HomeHKIaTypa
HEOpPraHUYEeCKUX coeluHeHui. I enHeTnueckas
CBSI3b HEOPTraHUYECKUX BEMIECTB, PA3IMUHBIX
KJIacCOB

Krnaccuukanus XduMUIECKUX peakiuii B
HEOPraHWYECKON U OPraHNIECKONW XUMUH.
3aK0H COXpaHEHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHHS U IPEBPAIICHUSI SHEPTUH TIPU
XUMHYECKUX PEAKIIHIX

Ckopoctb peakiuu. O6paTuMble peaKuy.
XHUMHUYECKOE paBHOBECUE

10

[Tpaktuueckast pabota Ne 1. «BiusHue
pa3nu4YHBIX (AaKTOPOB HA CKOPOCTH
XUMHUYECKON PeaKIum»

11

DnexTponmuTryeckas auccornuanys. [TorsTre
0 BogopoaHoM nokaszatene (pH) pactBopa.
Peakunu nonnoro oomena. ['maponms
OPraHuv4CCKUX U HCOPraHN4YCCKNX BCIICCTB

12

OKHCIIUTETEHO-BOCCTAHOBUTEIIHHBIC
peakuuu. [TonsTue 06 snekTponuze
pacIiyiaBoB ¥ pacTBOPOB COJIEH

13

KonTponbsHas pabora mo pazmeny
((TCOpGTI/I‘-ICCKI/IC OCHOBBI XUMHUN))

14

Mertannsl, ux noyuoxenue B Ilepruoanueckoit
CHUCTEME XMMHYECKUX deMeHToB /JI. W.
MeneneeBa 1 0COOCHHOCTH CTPOCHUS
atoMoB. O0mMe (PU3NYECKUE CBOMCTBA
METaJIJIOB




15

CruaBbl METaJUIOB. DJIEKTPOXUMHUYECKUH DSt
HANPSIKEHUN METaJJIOB

16

XUMHYECKHE CBOMCTBA BaXKHEHIITX
METaJUIOB (HATPUMA, KaJIWi, KJIIIUA, MarHUM,
ATIOMHUHMI) U UX COCAMHEHUM

17

XHWMHUYECKHE CBOKMCTBA XPOMA, MEIH U KX
COCIIMHEHUH

18

XUMHAYeCKHe CBOMCTBA IIMHKA, JKele3a U X
COeTUHEHUN

19

[Tpaxktnueckas padota Ne 2. "Pemenue
AKCIEPUMEHTANIbHBIX 3a/1a4 110 TEME
«MeTtamib»"

20

Hemerannel, uX MOJ0XEHUE B
[Tepuonnueckoit cucreMe XUMHYECKUX
anemenToB /1. 1. MeHnpaeneeBa u
0COOCHHOCTH CTPOEHUS aTOMOB

21

dusnyeckre CBOWCTBA HEMETAIUIOB.
Annotponusi HeMeTauoB (Ha mpuMepe
KHCIIOpoAa, cepbl, hocdopa u yriaepoaa)

22

XUMHUYECKHE CBOMCTBA TaJIOr€HOB, CEPhI U UX
COeTMHEHUN

23

XuMHUYeCKHe CBOMCTBA a30Ta, pocdopa u ux
COE/IMH CHH I

24

XUMHUYECKHE CBOMCTBA yIIepoaa, KpEMHUS U
UX COEINHEHUN

25

[IpuMeHeHue BaxKHEHIIMX HEMETAJIIOB U UX
COEIUHEHNHI

26

O00011IeHNE ¥ CUCTEMATU3ALUS 3HAHUI 11O




Tteme «HemeTamnel». Beraucienus mo
YPaBHEHUSIM XUMHUYECKUX PEAKIINI U
TEPMOXUMUYECKUE PACU EThI

[Tpaktnueckas padota Ne 3. «Pemenue

27 HKCIEPUMEHTAJIbHBIX 3a/1a4 10 TEME 1
"Hemeramib!"»
KonTtponpHas pabora o remaM «MeTtasuibi»

28 u «Hemeramne»/Bceepoccuiickas 1
MpoBepoyHas paboTa

29 Heopranuueckue u opraHM4ecKue KMCIOTHL. 1
Heopranuueckue u opraHM4ecK1e OCHOBaHHS
AMdoTepHbIe HEOPTraHUYECKHUE U

30 opranuyeckue coeauHenus. ['enernyeckas 1
CBSI3b HEOPraHUYECKHUX U OPraHUYEeCKUX
BEIIECTB
Ponb xumun B 00€CIICUCHNH DKOJIOTMYECKOMH,

31 SHEPreTUYECKOMN U MUILEBOM O0€30MaCHOCTH, 1
Pa3BUTHUU METUIIHBI
ITpencraBnenus 00 oOLUMX HAYYHBIX

32 IPUHLMIIAX IPOMBIIIJIEHHOT'O IIOJTy4EHUs 1
BAJKHEHIINX BEIIECTB

33 YeoBek B MUpE BELECTB U MAaTEPUATIOB

34 XuMUS U 310pPOBBE YEITOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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