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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHUU Ha YpPOBHE CpeJHEro oO0miero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3oBanuu B Poccuiickoit denepannny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
dbenepanpbHON 00pa3oBaTEIbHOW MPOrpaMMbl CPEIHEro o0Iero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbix B DeaepaqbHOM  rOCYAapCTBEHHOM
oOpazoBarenbHOM cTangapte COO, ¢ yuérom Konnenuuu npenogaBanusi yaeOHOTo
npenMera « XuMus» B 00pa3oBaTeNbHbIX opranu3anmsax Poccuiickoit deneparum,
pealM3yIOIINX OCHOBHBIE 00pa30oBaTeIbHbIC MPOTPaMMbI, U OCHOBHBIX MOJIOKCHUMA
«Crparerum pa3Butusa BocnuTanus B Poccuiickorn @enepannu Ha niepuoa a0 2025
rona» (Pacniopsikenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONpPEIEICHUIO
o0miei ctpaternu oOydeHus, BOCIIUTAHUS U Pa3BUTHUSL O0YJArOIINXCS CPEACTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuentyainpHple mnojiokeHus PI'OC COO o B3auMOOOYCIIOBJIICHHOCTH IIEJIEH,
COJICp)KaHMsI, PE3yJabTaTOB OOy4YeHHS W TpeOOBaHWN K YPOBHIO IOATOTOBKHU
BBIITYCKHHKOB.

XUMUYECKOoe oOpasoBaHue, oJryqyaeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeIbHOM OpraHU3allUM, SIBISETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBanHOCTH. OHO CIHYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUYEBBIX IIEHHOCTEH, MNPUCYITUX
IIEJIOCTHOM CHUCTEME XHMHYECKOTO O00pa3oBaHUs. IJTHU IIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpPHI
YEJI0BEKa, a TAK)KE IKOJIOTUYECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3710POBBIO
U TPUPOJHON cpene. Peamm3yercs xummudeckoe oOpa3zoBaHWE OOydYaIOIMIMUXCS Ha
yYpOBHE CpeIHEro 00111ero 00pa3oBaHus CPeICTBAMH YU€OHOTO MpeaMeTa « XuMuUs,
COJIEpaHUE U TOCTPOCHHE KOTOPOrO OIpPEJENIEHbl B MPOrpaMMe MO XUMHHU C
y4€ToM crnenuUKd HAayKd XUMUHU, €€ 3HAYeHUsT B IO3HAHUU MPHUPOJABI U B
MaTepHaIbHON KU3HU OOIIECTBA, a TAKXKE ¢ YIETOM OOIIMX IEJIeH W MPUHIIUATIOB,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeaHero oOIlero
oOpasoBanus B Poccuiickoit deneparmm.

XuUMHS KaK 3JEMEHT CHCTEMBI €CTECTBEHHBIX HAayK UTPaeT 0COOYIO pOjb B
COBPEMEHHOW IMBUJIM3ALIUM, B CO3IaHUU HOBOHM 0a3bl MaTepHalbHOWU KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJ B hOPMUPOBaHUE PAIllMOHATIFHOTO HAYYHOTO MBIIILJICHUS], B
CO3/IaHKE€ IIEJIOCTHOTO TPEJICTaBICHUS 00 OKPYXKAIIIeM MHpPE KaK O €IMHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (opMupyercs B XMMHUHM Ha OCHOBE MOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXAIOIIETO MUPA, OCO3HAHUSI B3aWMOCBSI3U MEXITY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMHU O0JIACTSIMU MTPUMEHEHU.



TecHO B3aMMOZIEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYPbI, HEOOXOAUMBIM YCIIOBUEM YCIIEHITHOTO
Tpyda M >KM3HU KaxJIoro wieHa oOmectBa. CoBpeMEHHas XUMHS KaK Hayka
CO3UJATENIbHAsA, KAaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIC€HA Ha pELICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOJIOTMYECKOM 0€30MaCHOCTH M OXPaHbI 3/I0POBBS.

B coorBercTBUM ¢ OOWMMHU LEISIMU W NPUHLMIIAMH CPEIHEro OOLIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YyUEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUid  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCIICIIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJDKECHUS
00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsioliuMu  npeameTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannyeckas xumusi» u «OOmas M HeOpraHUyeckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBISIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHWK TI0 HEOPraHWYECKON XMMUU (C BKIIOUCHHEM 3HAHUU W3 00IIel XUMUU) U
OpraHn4yeckor XuMuu. POpMHUPOBAHHME JTAHHOM CUCTEMBI 3HAHUU IPU W3yYEHUH
npeaMeTa O0ecleynBaeT BO3MOXKHOCTb PACCMOTPEHHUST BCErO MHOrooOpasus
BEIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB Y TEOPHI XUMHH.

Crpykrypa conmepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XuMmus» c(HOpPMUPOBAHA B NPOrpaMMe MO XMUMHUU Ha OCHOBE
CUCTEMHOTO TIOJX0/Ja K M3y4EHHI0 Yy4yeOHOro marepuana M OO0YCIIOBJIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpeAeNEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHUHU BELIECTBA
paccMaTpUBalOTCs Ha YPOBHE KIACCUYECKOM TEOPUU CTPOCHHUS OPraHUYECKHUX
COCIMHEHUN, a TAaKXKE€ Ha YPOBHE CTEPEOXMMHYECKHX U  DJIEKTPOHHBIX
IpeCTaBJIEHUH O CTpoeHnH BemecTB. CBeieHns 00 3y4aeMbIX B Kypce BEIIEeCTBax
JAI0TCSl B Pa3BUTHUU — OT YIJIEBOJOPOMAOB JIO CIOKHBIX OMOJOrMYECKH aKTUBHBIX
coelMHeHUW. B Kypce  OpraHM4ecKOol  XMMHMHM  MOJYy4arOT  pPa3BUTHE
copMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs MEpPBOHAYANIBHBIC
MPEJICTABIICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIUMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMHUUYECKOU PEaAKIUU.

[Ton HOBBIM yriomM 3peHHs B MpeaMere «XuMus» 0a30BOro ypPOBHS
paccMaTpuBaeTCs HM3YyYEHHBII Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHuUs
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XMUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOr0 3aKOHA C OOILETEOPETUYECKUX U METOAOJIOTMYECKUX MO3UIUH,



rIyoke TMOHSATh HCTOPUYECKOE U3MEHEeHHE (QYHKIMM 3TOro 3akoHa — OT
obo0bmarome 10 OOBICHSIONMIEH B TIPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHMM O BAKHEHIINX BEHIECTBAX, MX COCTABE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHHH, a TAKXK€ O XMMHUYECKHX PEaKIHSAX, UX CYIIHOCTU HU
3aKOHOMEPHOCTSIX MPOTEKaHUs AonoHseTcs B Kypcax 10 u 11 kmaccoB aneMeHnTaMu
COJICpP)KaHMsI, UMEIOIMMH KYJIbTYPOJOTHYECKUNA M MPUKIATHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHMIO B3aMMOCBSI3M XUMUU C JPYTUMH HAayKaMH,
PacKpBIBAIOT €€ POJTh B MIO3HABATEIPHON M MPAKTUYECKOM JISATSIBHOCTH YEIIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K TPOIECCY TBOPUECTBA B 0OJACTH TEOpUU
Y TIPAKTUICCKUX TPUTIOKESHUH XUMHUH, IIOMOTAIOT BBIMTYCKHUKY OPHUCHTHUPOBATHCS B
OOIIECTBEHHO ¥ JUYHOCTHO 3HAYUMBIX TMpoOJeMaxX, CBA3aHHBIX C XHUMHEH,
KPUTUYECKHA OCMBICITHBATH HH(POPMAITHIO U IPUMEHSATH €€ JIs TOTIOJTHEHUS 3HAHUH,
pEIICHUS] HHTEIIEKTYaIbHBIX M 9KCIIEPUMEHTAIBHBIX UCCIEA0BATENbCKUX 3a/1a4. B
IIEJIOM COZepKaHUE Y4eOHOTO MpeaMeTa «XHUMHS» JTaHHOTO YPOBHS H3YyUCHUS
OpPUEHTUPOBAHO Ha (GOPMHUPOBAHUE Y O0YUAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
Uit oHUMaHus  (prtocopckux wWaeH, TakuX KakK: MaTepuaibHOE EIUHCTBO
HEOPraHUYECKOTO W OPTaHUYECKOT0 MUPa, 0O0YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHHUEM, II03HABAEMOCTh IPUPOIHBIX SBJICHUHN MMyTEM IKCIIEPUMEHTA
W pEIICHUS TMPOTHBOPEUYMA MEXKITy HOBBIMH (DaKTaMHd W TEOPETHUYCCKUMU
PENOChIIKAMH, OCO3HAHUE POJIA XUMHUH B PEIICHUH KOJOTHYECKUX MpoOieMm, a
TakKe MPOoOJIeM COEepPEKCHHS YHEPTETHUECKUX PECYPCOB, CHIPhS, CO3TaHMS HOBBIX
TEXHOJIOTHI U MaTEpPHasoB.

B nmmane pemieHuss 3agad  BOCIUTAHUS, PA3BUTHS U COLMAIIM3AINH
OOyJaroIMXCs TPUHSATHIC MPOTPaMMON IO XUMHUU TMOIXOABI K OIPEAeIICHUIO
CONIEp)KaHMsI U TIOCTPOCHHUS TpeaMera TMpeaycMaTpuBaioT  (HopMHUpOBaHUE
YHUBEPCATLHBIX YICOHBIX ICHCTBUMA, UMEIOIINX 0a30BOC 3HAUCHUE JIJIST PA3TMYHBIX
BUJIOB JIEATEIHHOCTH: pEIIeHUs mpoOjieM, TIOWCKa, aHauu3a U 00padoTKH
uH(popMaIuy, HEOOXOAMMBIX JJIi TPHOOPETEHUs ONbITa MPAKTUYECKON U
UCCIIEIOBATENbCKON JIeATEIbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IO3HAHHUU
XUMUH.

B mpakTuke mnpenojaBaHus XUMHUU Kak Ha YpPOBHE OCHOBHOTO OOIIETo
o0Opa30oBaHUs, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IIPH OMPEACICHUN
COJICP)KATENIbHON XapaKTePUCTUKH IIeJIeH W3Yy4eHHsI TMpeaMeTa HarpaBlIeHUEM
MEPBOCTEIICHHON 3HAYUMOCTH TPATUIIMOHHO MPU3HAETCS (POPMHUpPOBAHUE OCHOB
XUMUYECKON HAyKHW KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOU
JIESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOMYECKOW TOUYKH 3PCHHS TAKOW IMOAXOJ K OMPEACICHHIO IEIeH H3ydeHUS
TIpeIMETa SIBIIICTCS BIIOJTHE ONPABIAHHBIM.



CornacHO JaHHOW TOYKE 3PEHHUs TJIABHBIMU LIENSIMU HM3YYEHHUS MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBIsIIOTCA:

e (opMUpOBaHME CHUCTEMbl XHMHUYECKHX 3HAHUM KaKk  BaKHeHen
COCTABJISIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B OCHOBE KOTOPOWU
JeKaT KIIOUEBbIE MOHATHS, (PyHIaMeHTal bHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE $f3bIKa HAYKH, YCBOEHHWE W TMOHMMAaHUE CYHUIHOCTH JOCTYIHBIX
0000111eHU T MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTUE NMPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINA, HEOOXOIMUMBIX I MPUOOPETEHUST YMEHHI
OPHEHTHUPOBATHCSA B MHPE BEUICCTB M XUMUYECKUX SIBICHUN, WMEIOIINX
MECTO B MPUPO/JIE, B TPAKTUUECKON U MOBCEITHEBHON KU3HU;

e DPa3BUTHE YMEHHI U CIIOCOOOB JEATEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM  XHMHYECKOTO JKCIEPUMEHTa, COOJIOJEHUEM  IMpPaBUI
Oe3omacHOro oopalieHust ¢ BeeCTBaMH.

Hapsiny ¢ aTumMm, conepkarenbHas XapakTepUCTUKA IeNied U 3a/1a4 U3y4eHUs
peIMeTa B MporpaMme 1o XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C
HOBBIMHM TNPHOPUTETAMH B CHUCTEME CpelHero oodumiero oopasoBaHusa. CerogHs B
IPEoIaBaHuy XUMHHU B OOJIbILIEN CTEIEHNU OTIAETCS MPEANOYTEHNE IPAKTUYECKOM
KOMIIOHEHTE  COJEpKaHUsl OOYy4YEeHHs, OpPUEHTUPOBAHHOW Ha  IOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alluy, BIAACIONIEr0 HE HabopoMm
3HaHUHU, a (PYHKUMOHATBLHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMHU
AKTUBHOTO TIOJTYYCHHsI 3HAHUIN U IPUMEHEHUS WX B PEATbHOM KM3HH JIJIST PEIICHU ST
NPaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM Npu U3y4eHUHU IpeaMeTa « XUMUs» JOMUHUPYIOLIEE 3HAaUCHHE
nproOPETAIOT TaKKUE LEH U 33JJa4l, KaK:

ajantanus o0yJarouxcsl K yCJIOBUSM JIMHAMHYHO Pa3BUBAIOUIETOCS MUPA,
dbopMUpOBaHUE  HWHTEUIEKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPHUHSATUIO T'PAMOTHBIX
pEIIeHU B KOHKPETHBIX KM3HEHHBIX CUTYaIlUSX, CBSI3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dbopMupoBanue 'y o0Oydaromuxcss KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYCHHUE JUIsl Pa3IMYHBIX BUJIOB
NEeSATENbHOCTU: PELICHUs MpoOJeM, MOUCKA, aHaimu3a U 00pabOTKH HH(pOpMaLUH,
HEOOXOAUMBIX JJIs1 IPHOOPETEHUS ONbITA AESITEIbHOCTH, KOTOPAsi 3aHUMAET BaKHOE
MECTO B IO3HAHWHU XHMHUM, a TAKXKE JJIs1 OUEHKH C MO3MIMHA 3KOJIOTHYECKOU
0€301acCHOCTH XapaKTepa BIUSHUS BEILECTB U XUMUYECKUX MPOLIECCOB HA OPraHU3M
YEJI0BEKA U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00yUaIOIIUXCS: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUU C KU3HCHHBIMH ITOTPEOHOCTSMHU, MCIIOJH30BATh
COBpEMEHHBIC MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOMCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJIIPHON MH(POPMAIIUU XUMHUYECKOTO COJICPKAHUS;

¢dbopMHpOBaHUE U Pa3BUTHE Y 00YJAIOIIUXCS ACCOIUATUBHOTO M JIOTHYECKOT'O
MBIIICHHSI, HAOIIOAATEeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJMMBI, B YaCTHOCTH, TPHU IUIAHUPOBAHHUH W TMPOBEACHHH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCHUTaHUE Yy oOOydalmmxcsi YOeXAEHHOCTH B T'yMaHUCTHYECKOM
HAMpaBIEHHOCTH XHMHUHU, €€ BaXHOH pOJNM B PEUICHUU TJIOOANBHBIX MPOoOieM
PaLMOHAIBHOTO MPUPOONOIb30BAHUS, MTOMOIHEHUS SHEPTETUUYECKUX PECYPCOB U
COXpaHEHUs] TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3I0POBbIO, a TaKKe MPHUOOPETEHHUsS OIbITa
UCTIOJIh30BaHMS TOJNYYEHHBIX 3HAHWWA ISl TPUHSATHS TPaMOTHBIX pPEIICHUH B
CHUTYAIIUSX, CBA3aHHBIX C XUMHYECKUMHU SIBIICHUSIMH.

B yuebHOM mmaHe cpenHero oOmero oOpa3oBaHUs MpeaMeT «XHUMHU»
6a30BOro ypoBHsI BXOJUT B COCTaB MpeAMETHON obnactu «EcTecTBeHHO-HAYyUHBIE
PEIMETHI.

OOm1ee yuCIio YacoB, OTBEAEHHBIX ISl U3YUYEHUS! XUMUH, Ha 0a30BOM ypOBHE
cpenHero oo1ero oopaszoBanusi, coctapisieT 68 yacon: B 10 kimacce — 34 yaca (1 gac
B Heneno), B 11 kimacce — 34 gaca (1 gac B Heenio).



COJEPXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYECKOH XUMHHU

[Ipenmer opraHM4ecKOil XMMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B
NOJIyYYEHUH HOBBIX BEIIECTB M MaTepuanoB. TeopHs CTPOCHUS OpPraHUYECKUX
coenqunenuid A. M. bytiepoBa, e€ ocHOBHbIE TTOJIOKEeHUSI. CTPYKTYpHBIE (POPMYJIbI
OpraHMyYeckux BemecTB. ['omonorus, wu3zomepus. XuUMHYECKas CBA3b B
OpPraHUYECKUX COCTUHEHUSAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o kaaccudukay opraHM4ecKux BemecTB. HomeHkiaTypa
OPraHMYECKUX COCJUHEHUN (CUCTEMaTHYecKas) W TpUBUAIbHBIE Ha3BaHUS
BAKHEUIIINX MMPEICTABUTENIEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEIIECTB M HX IPEBpAILCHUI:
O3HaKOMJICHHE ¢ 00pa3liaMyi OpraHUYEeCKUX BEIIECTB U MaTepHUajiaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJEKYJI OpPraHMYECKUX BEIIECTB, HAOMIOACHUE M ONUCAHUE
JEMOHCTPALlMOHHBIX OMNBITOB IO IPEBPAIICHUIO OPraHWYECKHX BEUIECTB IIPH
HarpeBaHuH (IUIaBJIEHUE, OOYIIIMBaHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUU psia. MeraH W 3TaH —
OpOCTEHIINE TMPEACTABUTENN AJTKAHOB: (PU3NYECKHE W XUMHYECKHE CBOWCTBA
(peakuuy 3aMEIIeHHMs] W TOPEHMS), HAXOXKACHUE B IPUPOAE, IOIy4YEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUMN Psii. DTUIIEH U TPONUJICH —
OpOCTEUIINE TPEICTABUTENN AIKEHOB: (PU3MUECKHME W XUMHUYECKHE CBOMCTBa
(peakuu THAPUPOBAHUS, TAJOTEHUPOBAHUS, THUAPATALUHU, OKHUCIEHUS W
MOJINMEPU3ALINH ), TOJTYYEHHE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 m mermwnOyragueH-1,3: cTpoeHUe, BaKHEWITHE
XUMUYECKHE CBOMCTBA (peakuus nojmumepusanuu). [lomydyeHre CHHTETHYECKOTO
Kay4dyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHUECKUH psijl. AlleTUIICH
— TMPOCTEHIIMN TpEACTaBUTENb AQIKUHOB: COCTaB, CTpOEHHE, (U3NYECKHUE U
XUMUYECKHE CBOMCTBA (PEaKUMU TMIAPUPOBAHMS, TAJIOICHUPOBAHMS, TUApATALUH,
TOpPEHHUs ), IOTyYEHHE U IPUMEHEHHUE.

Apensbl. benszoi: cocraB, crpoeHue, (pU3MUECKHEe U XMMHUYECKHE CBOWCTBA
(peakuuy raJIor€HUPOBaHUS M HUTPOBAHMS), TIOJydEHUE U NIpUMEHEHUE. Tonyon:
cocmae, cmpoeHue, Quauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOyYeHUe U npumeHeHue. TOKCUIHOCTh apeHOB.



['eneTnueckasi CBSA3b MEXAY YIIEBOAOPOAAMH, MPUHAJICKAIUMU K Pa3IUnYHBIM
KJIacCaM.

[IpupoaHbIE HWCTOYHHMKH YIVIEBOAOPOAOB. IIpUpOOHBIM ra3 W NOIyTHBIE
HedTsaHbie Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
NEPEroOHKa, KPEKUHI (TEPMHYECKUM, KaTaauTH4ecKuil), mnuponus. IIpogykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib ¥ MPOIYKTHI €ro MepepadoTKH.

OKCTIepUMEHTATFHBIE METOABl W3YYEHHs BEIIECTB M MX MpEeBpaIleHUi:
O3HAKOMJIEHHE ¢ 00pa3laMu IIacTMAcC, Kay4yKoB U pe3HHbI, KoJuteKinu «HepTb»
U «YTOJb», MOACTUPOBAHUE MOJIEKYJ YTJIEBOJOPOAOB U TaJOr€HOIMPON3BOIAHBIX,
IPOBEICHNE NPAKTHYECKON PabOThI: OTYyYEHHUE ITUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Beruucnenuss mo ypaBHEHHUIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJINYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTA PEAKUWH MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB WU MIPOYKTOB PEaKIHH).

Kucisiopoacoaep:kaime opranmiecKue coe{uHeHHust

[IpenenbHble OQHOATOMHBIE CHOUPTHL. METaHOI W 3TaHON: CTPOCHHE,
dusznuecknue M XUMHUYECKHE CBOMCTBA (pPEakIMM C AaKTUBHBIMU METaJUIaMH,
rajJlioreHOBOJOPOiaMH, TOpPEHHuE), MNpuUMEeHeHHue. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHUE METAaHOJIA U ATAHOJIA HA OPraHU3M YEJIOBEKaA.

MHOroaToMHbI€  CHOUPTHL.  DTUJIEHIJIMKOIb W  TJIHMIEPUH: CTPOCHHE,
dusznuecke W XUMHUYECKHME CBOWCTBAa (B3aUMOJICUCTBHE CO MICIOYHBIMHU
MeTaJUlaMH, KaueCTBEHHAsl peaklHsi Ha MHOrOaTOMHbIE CHUPTHI). [lelicTBue Ha
OpraHu3M 4esoBeka. [[puMeHeHne TIuiepruHa U 3TUICHTJINKOJISL.

®deHon: cTpoeHHE MOJEKYNbl, (U3MUECKHMe U XUMHUYECKHE CBOICTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpnerunibel U kemouul. DopManbpaeruj, aleTalIbAETUl:  CTPOCHHUE,
dusnueckre U XUMHUYECKHE CBONCTBA (PEaKIMM OKUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEaKIINH), TOJyYCHHE U IPUMEHEHHUE.

OmHOOCHOBHBIE TIPEICIIbHBIC KAPOOHOBBIC KHCJIOTHL. MypaBbiHAS U YKCYCHAS
KHCJIOTBI: CTpOeHHE, (PU3NUecKrne U XMMUYECKHue CBOMCTBA (CBOMCTBA, OOIIUE IS
KJIacca KUCJIOT, peaKIus 3TepruduKaIum), morydeHue u npumenenne. CteapruHoBas
Y OJIEMHOBAsI KUCJOTHI KaK MPEICTaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOOIIIEE JCHCTBUE.

CnoxHbie >GuUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. [‘maponus
cnoxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupos. buonornueckas
POJIb KUPOB.

VYraeBonpl:  coctaB, Kiaccupukanus — yrieBogoB  (MOHO-, JHU- W
noyimcaxapunl). ['JIF0Ko3a — mpocTelIuii MOHOCaXapu: OCOOCHHOCTH CTPOSHUS



MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOIEHCTBUE C TUAPOKCHUIOM
meau(Il), okucnenue amMruayHbIM pacTBOpOM okcujia cepedpa(l), BoccraHoBiIeHUE,
OpO’KEeHHE TIII0KO3bl), HAX0XKIEHHUE B PUPOJIE, IPUMEHEHUE, OUOIOrUYECKast pOJib.
@orocunTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemirono3a Kak npupoaHble nosmMepsl. CTpoeHHe Kpaxmana U
HEeUTroNo3bl. DPU3MYECKHE U XUMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJIH3,
KAueCTBEHHAasl PEAKIIUs C UOJOM).

OKCIEpUMEHTAIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUMN:
OpoBelCHNE, HAOMIOJCHWE M OMNHMCAHHWE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIC PEAKLMH OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TAaHOJA
okcugioM Mmenu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
rugpokcugom meau(ll)), anpneruioB (OKMcIeHHE aMMUAYHBIM PacTBOPOM OKCH/JIA
cepebpa(l) u ruapoxkcuaom wmemu(ll), B3zaumoneicTBHE Kpaxmaia € HOJOM),
MPOBEACHHE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaumn.

BeluncnieHuss Mo ypaBHEHUIO XHUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA UCXOJHOIO BEIIECTBA WJIM IMPOJAYKTa PEAKIMH 10 M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

A3oTcoaepxaniye OpraHuuecKue COeTUHEHHUS.

AMMHOKHCIIOTHI KaK aM(OTepHbIe opraHndeckue coequuenus. Guznueckue u
XUMUYECKME CBOMCTBA aMHUHOKHCIOT (Ha MpUMepe TiauuuHa). buonorudeckoe
3HAYEHUE aMUHOKUCHOT. [lenTupl.

benku kak nOpuUpOAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeiaKkoB. XHMMHUYECKHE CBOMCTBAa OEIKOB:
TUAPOJIN3, IEHATYPAIINsl, KAYECTBEHHBIC PEaKIIUU Ha OEJKH.

OKCIEpUMEHTAIbHBIE METObl H3Y4YEHHUsI BEIIECTB M HX MPEBPAILICHUMN:
HAOJIIO/ICHUE U OMHMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYypaIus OCITKOB IpH
HarpeBaHUH, IBETHbBIE PEaKIIUU OEIKOB.

BricokoMo0JIeKYJIsIPHBIE COeIMHEHUSA

OCHOBHbIE TIOHSITHUSI XMMHUU BBICOKOMOJIEKYJSIPHBIX COECIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NMOJIMMEPHU3ALNU, CPEIHSS MOJIEKYISpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MOJINMEPU3ALIHS U TOJTUKOHEHC A

OKCIEpUMEHTAIbHBIE METOAbl H3YYEHHUsI BEIIECTB M HX MPEBPALLICHUMN:
O3HaKOMJIEHHE C 00pa3luaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4YKOB.

MexnpenMeTHbI€ CBS3H.

Peanuzaius MeXNpeIMETHBIX CBSI3€HM MPU U3YUEHUU OPraHUYECKOW XUMUM B
10 xmacce OCYIIECTBISIETCS Yepe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-



HAyYHBIX TIOHATHH, TaK W TOHATHH, SBJISIONIUXCS CUCTEMHBIMHU JUIS OTJCIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYIHBIN (aKT, THIIOTE3a,
3aKOH, TEOPHs, aHAIM3, CHHTE3, KiaccU(UKaIus, MepuOJANIHOCTh, HAOIIOACHUE,
U3MepeHne, YIKCIIEPUMEHT, MOJICITUPOBAHNE.

dusmnka: MaTepus, DJHEpPrus, macca, aToM, DJIGKTPOH, MOJIEKYJa,
DHEPreTUYCCKUM YPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3MUCCKHUE BEIMUMHBI M CIMHUITBI UX U3MEPEHUS.

buonorust: kierka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMOJOTMYCCKM AaKTHUBHBIE BemiecTBa (OCIIKHM, YIJIEBOMABI, JKUPBI,
bepMeHTHI).

['eorpadumsi: MuHEpaIBl, TOPHBIE TTOPOJBI, TIOJIE3HBIE UCKOMMAeMbI€, TOTLINBO,
PECYPCBI.

TexHomorusi: mnHIEBBIE TPOIYKTHI, OCHOBBI PAIMOHAILHOTO IMHUTAHMS,
MOIOIITUE CPECTBA, JICKAPCTBCHHBIC M KOCMETHYCCKUE TIPerapaThl, MaTepraibl U3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XUMHUU

XUMUYECKUN JJIeMEHT. ATOM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000JI0YKa. DHEPreTuuecKrue ypoBHU, TOMYpPOBHU. ATOMHBIE opOuTau, s-, p-, d-
sneMeHThl. OCOOEHHOCTH paclpeeieHus] JIEKTPOHOB MO OpOUTAIsIM B aTomax
3JIEMEHTOB IMEPBBIX YETHIPEX MEPHOJIOB. DJICKTPOHHASI KOH(PUTYpaAIlUs aTOMOB.

Ilepuoanuecknii 3akoH 1 llepuoanyeckas cucrema XMUMAYECKUX JIEMEHTOB /1.
N. MenpneneeBa. CBsi3b NMEPUOJMYECKOrO 3aKOHA W Ilepuoanueckor CHUCTEMBI
xuMuueckux asnemeHToB J[. 1. MenneneeBa ¢ COBPEMEHHON TEOpUEU CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOWCTB XUMHUUYECKUX JJIEMEHTOB H
o0pa3yeMbIX UMM TPOCTHIX M CIOXKHBIX BEIIECTB IO TPYINaM U MEpHOJaM.
3HavYeHre MepUOANYECKOro 3aKOHA B PA3BUTHUU HAYKH.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHABI XHUMUYECKOM CBS3U
(KOBaJIEHTHAsl HEMOJIApHAs W MOJsipHAsi, WOHHAs, MeTauinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XWUMHUYECKOW CBSI3U (OOMEHHBII U JOHOPHO-
akuentopHsii). BomopogHasi cBsizb. BalleHTHOCTB. DIEKTPOOTPULIATETHLHOCTD.
Crenenb okucieHus. MIOHbI: KaTHOHBI U AHUOHBL.

BemectBa MOJEKYASIpHOTO U HEMOJIEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSIHCTBA COCTAaBa BENMIECTBA. THIBI KPUCTATIIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOKCTBA BEUIECTB OT TUIIA KPUCTALINYECKON PELIETKHU.



[lonsaTe o gucnepcHbIX cucrteMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBL
MaccoBas 10J1 BelecTBa B paCcTBOpE.

Knaccudukanus HEOPraHUYECKUX COECTMHEHUM. Homenknarypa
HEOPraHMYECKUX BeElIeCTB. [ eHerndeckas CBsA3b HEOPraHUYECKUX BEILIECTB,
NPUHAUICKAINX K PA3JIUYHBIM KJIACCAM.

Xumuueckas — peaknusa.  Knaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHUYeCKOM M OpPraHMYeCKOM XMMHHU. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPaHEHMS U MPEBPALLCHUS SHEPTUH TPU XUMHYECKUX PEAKIIHSX.

CkopocTh peakiuu, €€ 3aBHCHMOCTb OT Pa3IM4YHbIX (akTopoB. OOpaTumbie
peakuuu. XuUMHUUYECKOe paBHOBecHEe. DakTOpbl, BIMSIONME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnexTponuTudeckas nuccoruarus. CUibHbIC U clla0dbie 3MeKTposuThl. Cpena
BOJHBIX PACTBOPOB BEILLECTB: KUCIAsl, HEUTPAJIbHAS, IIEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOAbl H3YYEHHUsI BEIIECTB M HX MPEBPALLICHUMN:
nemoHcrpauus Tabmun «llepruoguyeckas cucrema xumudeckux snemeHton 1. W
MeHnaeneeBay, U3ydyeHUE MOAENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE WU
OINKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3iiokKEHUE MEPOKCUAA
BOAOPOJA B IIPUCYTCTBUM KaTalIM3aTOPa, ONPEACICHUE CPENBI PACTBOPOB BEIIECTB
C MOMOIIbIO YHUBEPCATLHOTO MHUKATOPA, PeaKIIM HOHHOTO 0OMEHA), POBEICHHE
IPAKTUYECKON padoThl «BiusiHUe pa3inyHbIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOM
peakuumn».

PacuérHble 3anaum.

Pacy€rel 10 ypaBHEHMSAM XUMHUYECKMX pEaKUUH, B TOM  YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCIIOJIB30BAHUEM MOHATHS «MACCOBAsI 10JIA
BEILECTBAY.

Heopranuyeckasi xummust

Hemeramnel. Ilomoxxenme HemerannoB B Ilepuoamueckon cucreme
xumuyeckux snemeHToB JI. M. MenpaeneeBa U OCOOCHHOCTH CTPOEHHSI aTOMOB.
®u3NYecKre CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpUMEpe
KHCJIOPOJIa, cephl, pocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaKHEUIIMX HEMETAUIOB (TAJIOT€HOB, CEPHI, a30Ta,
dochopa, yraepoma W KpeMHHS) M WX  COCOUHEHUU  (OKCHIOB,
KHCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).

[IpruMeHeHnEe BAXXKHENUIIINX HEMETAIIOB U UX COCITMHEHHM.

Meramibl. [lomoxenue meramioB B Ilepruonnyeckoil cucreMe XUMHUUYECKHUX
snemenToB . . MenaeneeBa. OCOOEHHOCTH CTPOEHHUS SJEKTPOHHBIX 000JI0YEK
atomoB MmeTajuioB. OOmue pusznueckue cBoricTBa meTauioB. CIuiaBbl METAJLIOB.
DIJIEKTPOXUMHYECKUN Al HAMPSHKEHUN METaJUIoB.



XUMHUYECKHE CBOMCTBA BAKHEHIIUX METAIOB (HATpUM, KaJIUM, KaJIbIUH,
MarHuu, a;lfOMUHUHN, IIUHK, XPOM, JKEJIe30, ME/Ib) U UX COSTUHCHHIA.

OOmume cnocoObl Monmy4eHus: MeTauioB. IIpuMeHeHne mMeTamioB B OBITY U
TEXHMKE.

OKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W WX NPEBpaAlCHUM:
U3y4eHHUEe KOJUIEKIUU «MeTauibl ¥ CIIaBbl», O0Opa3lloB HEMETAIIOB, PCIICHHE
AKCIIEPUMEHTAJILHBIX 3aJiad, HAONIOACHUE M OINHUCAHUE JACMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aWMOJICHCTBUE THUIAPOKCHIA ATIOMHHUS C PacTBOpPAMU
KHUCJIOT M IIeJI0UeH, KaueCTBEHHBIE PeaKIMi Ha KATUOHBI METAJLJIOB).

Pacuérnrble 3agaun.

Pacuétel macchl BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJIWYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOIO M3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB,
pacd€Thl Macchl (00bEMA, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJTHO
W3 BEILIECTB UMEET MTPUMECH.

XuMusl 4 ’KU3Hb

Ponp xumum B 00€cCTieUeHUH SKOJOTHYECKOM, YHEPreTUIECKON W THUIIEBOM
0€30MacHOCTH, pa3BUTUM MEAWIUHBL [loHSATHE O HAYYHBIX METOMAX MO3HAHUS
BEIIECTB U XUMUYECCKUX PEAKIUM.

[IpeacraBnenuss o0 OOMMX HAYYHBIX MPUHIMIAX [TPOMBIIUICHHOTO
MOJYYEHHS BAXKHEHIIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MAaTEpPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MAaTepHalibl, KpPACKH, CTEKJIO, KepaMHKa,
MaTepUaIbl JJIs1 AJICKTPOHUKH, HAHOMAaTE€pHaslbl, OPraHUYECKUE U MHUHEPATIbHBIC
yI00peHus.

XuMusg W 300pPOBbE YEJIOBEKA: IPABHWJIA HCIOJb30BAaHUS JIEKAPCTBECHHBIX
npenaparoB, MpaBuja 6€30MaCHOI0 UCIIOJIb30BaHUS MPEMapaToB OBITOBON XMMHUU B
MMOBCEJIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanmuzarus  MeXOpeAMETHBIX  CBSI3€H TNpPU  W3y4yeHUM oOOued u
Heoprannueckoil xumuu B 11 Kiacce OCyIIeCTBISIETCS Yepe3 MCIOIb30BAHUE KaK
OOIIUX ECTECTBEHHO-HAYYHBIX TIIOHATHH, TaK ¥ TIOHATUH, SBIISIOIIUXCS
CHUCTEMHBIMHU JUIS1 OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAyIHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHHTE3, KiIacCH(PUKaIMsA, TMEePUOAUIHOCTh, HAOJIOJICHHE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPECHUE, SIBJICHUE.

dusznka: MaTepusi, SJHEPTUsA, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOIl, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPr€TUUECKUI YPOBEHbB, BELIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHHME BEIECTBA, (PU3MUECKHE BEIUYMHBI U EUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.



buonorusi: knerka, opraHusM, JKOcHcTeMma, Ouochepa, Makpo- U
MUKPORJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpaduisi: MuHEpalibl, TOPHBIE TTOPObI, MOJIE3HBIE UCKOMAEMbI€, TOILIUBO,
peECYPCHI.

TexHonorus: XMMHYECKasi MPOMBIILUICHHOCTh, METALTYPrusi, MPOU3BOJICTBO
CTPOUTEJIbHBIX MAaTEpPUAJIOB, CEINbCKOXO35MCTBEHHOE ITPOM3BOACTBO, IUIIEBAs
POMBIIUIEHHOCTh,  (hapMaleBTUYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX TPENaparoB, MNPOU3BOJCTBO KOHCTPYKIHUOHHBIX MAaTE€pUAJIOB,
3JIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U U.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKW
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJibTaTaM OCBOCHUS
oOydJarolmuMucs TMporpaMMm cpeaHero oOiiero oOpa3oBaHusi (JIMUHOCTHBIM,
METanpeIMETHbIM UM TpeaMeTHbIM). HayuHo-MeToauueckoil OCHOBOW — JJist
pa3paboTKH TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaAMM CPETHETrO OOIIETro
00pa30BaHus ABJISAETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B CcOOTBETCTBUHM C CHUCTEMHO-IESITEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTaTOB OCBOCHHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
o01iero oOpa3oBaHUsI BBIJICICHBI CIETYIONMINE COCTABISIONINE:

OCO3HAHHME OOYYaIOMUMHUCS POCCHICKON TPaXTAHCKONM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIMYME MOTUBAIUH K O0yUEHUIO;

[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHUM JIMYHOCTU HA OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPATULIUNA 0a30BOI HAYKU XHUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaloIMXCsl PYKOBOJCTBOBAThCA B CBOEH
JIESITENbHOCTA IIEHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMH, TMPHUCYIIUMH IE€JIOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIM4YKE MPABOCO3HAHUS IKOJIOTMYECKON KYIbTYpPhl U CIIOCOOHOCTU CTaBUTH
1[EJIM U CTPOUTD KM3HECHHBIC TJIAHBHI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeaAMeTa «XHUMHs» ITOCTUTAIOTCS B
€ANHCTBE YYEOHONW M BOCHUTATEIBHOW JEATEILHOCTH B COOTBETCTBHUH C
T'YMaHUCTUYECKUMH, COIIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U WaealaMd POCCHICKOTO TPaKIaHCKOTO OOIIEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMM W TpaBWJIaMU  TOBEACHMs,  CIOCOOCTBYIOIIMMHU  MpoIeccaM
CaMOIO3HAHMS, CaMOpPA3BUTUSL M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00 yJaroIIIXCHI.

JIndHOCTHBIE pe3yibTaThl OCBOEHUS TMpeIMeTa «XHUMHS»  OTpaxaroT
c()OPMHUPOBAHHOCTh OIbITA IO3HABATEIbHOM M MPAKTHYECKOW JIEATEIBbHOCTH
00y4JaromuXxcs Mo peajr3aluy MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHUCJE B
YacTH:

1) rpaxaaHCKOro BOCIIUTAHUA:

OCO3HaHMS 00YJArONIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaXXEHUSI K 3aKOHY U TIPABOMOPSAJIKY;

MPEJICTABIICHUS O COIHUAIbHBIX HOpPMax H TPaBWIAX MEKIUYHOCTHBIX
OTHOILIEHUM B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIEATEIbHOCTH IIPU CO3AaHUHU YUEOHBIX
IIPOEKTOB, PEIICHUN YIECOHBIX U MTO3HABATENBHBIX 33]1a4, BHITIOJIHECHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHUsS, JIOTUKY U
apryMeHThl JPYTUX MPU aHAIU3€E PA3IUYHBIX BUAOB YUEOHOU NeATENbHOCTH;

2) NIATPHOTHYECKOr 0 BOCTIUTAHMA:

LIEHHOCTHOI'O OTHOIIEHHWS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECCTBEHHON XUMMUU;

YBOXEHHUSI K TIPOIECCY TBOPUECTBA B O0JACTH TEOPUM W TPAKTHYECKOTO
OPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUKEHHUS HAYyKU €CTh Pe3yJibTar
JUIMTETTbHBIX ~ HAOMIOACHWH, KPOIOTJIMBBIX  JIKCIEPUMEHTATBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa U NTO3HABATEIbHBIX MOTUBOB B ITOJIYY€HHUH U MOCIEAYIOLIEM aHATIN3E
nH(pOpMaIUU O IEPEOBBIX TOCTHKEHUSIX COBPEMEHHOM OTE€UE€CTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 NIOBEICHHUS;

CIOCOOHOCTH OLIEHWBATh CUTYAIH, CBS3aHHbBIC C XUMUYECKUMU SIBJICHUSMH,
U NIPUHUMAaThb OCO3HAHHbBIC PEUICHUS, OPUECHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBaTh CBOE MOBEACHUE W IOCTYNKH CBOMX TOBApHILEH C
NO3UIMI HPABCTBEHHBIX W MPABOBbIX HOPM M OCO3HAHHUE IOCIEACTBUU ATUX
IOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MOHMMAaHUsl IEHHOCTeW 3J0poBOro U 0Oe3omacHOro oOpa3a JKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil Oe3omacHOro oOpalleHusi C BeleCTBAMU B OBITY,
ITIOBCEITHEBHOM KU3HU U B TPYAOBOM JAEATEIBLHOCTH;

MMOHUMAHUSI LEHHOCTH NpPaBUJ HWHAWBUAYAJBHOIO M  KOJUIEKTUBHOI'O
0e301acHOro MOBEACHUS B CUTYALIUAX, YIPOXKAIOIIUX 370POBbIO U JKU3HH JIIOJICH;

OCO3HAHMS TIOCTECACTBUI M HEMPUSITUS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATEIbCKOM
NEeSATENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW  APYrUX BHIAX
NEATENbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacTHE€ B PELICHUHM NPAKTUYECKUX 3a]ay
COIIMAIbHOM HAIMpaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3YUEHHUIO Npodeccuil pa3inyHOro poaa, B TOM
YyClie HA OCHOBE IPUMEHEHUS ITPEIMETHBIX 3HAaHUH 110 XUMUU;

YBKEHUS K TPYIY, JIOASIM TPYyJa U pe3yJIbTaTaM TPYIOBOM eATEIbHOCTH,

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBUIYaJIbHOW TPaeKTOpPUHU
oOpaszoBaHus, Oyayiiel mnpodeccun W peaau3alrud COOCTBEHHBIX >XU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTel 001IIeCTBa;

6) PK0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11eJIeCO00pa3HOro OTHOIICHHs] K MPHUPOJIE, KaK HMCTOUHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

NOHUMAaHUA TJIO0AJIBHOTO XapakTepa HKOJIOIMYECKUX TMpoOsieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IIPUPOTHON U COLUATILHOM CPEe.Ibl;

OCO3HAaHUS HEOOXOAUMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUH XUMUHU  JUIS
pelIeHus] BOMPOCOB PAllMOHATBHOIO IPUPOAONOIB30BaAHUS;

aKTUBHOTO HENpUATUS JIEHCTBUIM, NPUHOCSIIIUX Bpel OKpYXKaroLIeH
MPUPOTHON Cpe/ie, YMEHUS MPOTHO3UPOBATH HEOIATOMPUSTHBIE IKOJOTHYECKHE
MOCTIEICTBUS IPEANPUHUMACMBIX ISHCTBUI U MPEIOTBpAIATh UX;

HAJINYUS pa3BUTOrO SKOJIOTMUECKOT0 MBIIIICHUS, SKOJIOTMYECKOW KYJIbTYpPBL,
OIbITa NesATENbHOCTH IKOJIOTUYECKOM HampaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS UMM B IO3HABATEIbHOW, KOMMYHUKATUBHON U COLUAIBHOM
NpakTUKEe, CHOCOOHOCTH W YMEHHS aKTHBHO TPOTHUBOCTOSTH UACOJOTUU
xemo(oouwu;

7) LEHHOCTH HAYYHOI' 0 IO3HAHUSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKU;

NOHUMAaHUA CIeIU(UKH XUMUU KaK HayKd, OCO3HaHUS €€ poiu B
(OpMHUPOBAHUHU PALIMOHAIBHOTO HAYYHOTO MBIIUJICHHUS, CO3JIaHUU LIEJIOCTHOTO
MPEJCTaBICHUA 00 OKPY)KAIOIIEeM MUpPE KaK O €IWHCTBE MPHUPOJbI U YEJIOBEKa, B
NO3HAHUU TNPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHUM NpoOJieM COXpaHEHMs
MIPUPOTHOTO PAaBHOBECHS,

yOeKIEHHOCTM B 0COOOM 3HAYMMOCTM XUMHHM JJII  COBPEMEHHOU
IUBUJIM3AINH: B €€ T'YMAaHUCTUYECKOM HAPAaBIEHHOCTHU U BaKHOM POJIM B CO3JaHUH
HOBOM 0a3pl MarepualibHOM KYyJIbTYpbl, pEUIEHUU TI00AIBHBIX MPOoOIeEM
YCTOMUMBOIO pa3BUTHS YEJIOBEUECTBA — ChIPbEBOI, YHEPreTUUECKOM, MUIIEBOM U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHI
YCIIEUTHOTO TPY/A U SKOJIOTMYECKH KOM(OPTHOI KU3HU KaXA0r0 4jieHa O0IIECTBa;

€CTeCTBEHHO-HAYYHOH TpPaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOJOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJb30BaTh
NoJy4aeMble 3HAHUS JJIsl aHaJM3a U OOBSICHEHHUS SIBJICHUM OKPY’Kalollero Mupa u



IPOUCXOAAIINX B HEM U3MEHEHUH, YMEHUS JieNlaTh 00OCHOBAHHBIE 3aKIIIOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIMXCS IAHHBIX C IIEITBI0 TTOJTYYeHUS JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIONB30BaTh XUMHWYECKHUE 3HAHUS JUIS
penIeHus mpooJieM B peaTbHBIX JKH3HEHHBIX CUTYAITUX;

WHTEpeca K MO3HAHUIO U UCCIIeI0BATEIhCKON e TeIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHWIO HOBBIX 3HAHWUH 10 XUMHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTSAM TpyJa B PaziIHUYHBIX cdepax mpodecCHoHaTbLHOU

NEATEIIBHOCTHU.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpeaMeTHble pe3ynbTaThl OCBOCHUS y4e€OHOro mpeamera «XuMUs» Ha
YPOBHE CpeIHEro 00IIero 00pa30BaHus BKIIOYAIOT:

3HaYUMBble i1 (OPMHUPOBAHUS ~ MHUPOBO33PEHHS  OOYYaIOIIUXCS
MEKIUCIUIIMHAPHBIE (MEXIIPEIMETHBIE) OOLICHAayYHbIE TMOHATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEUU(PHUKY METOJOB IO3HAHUS,
WCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, YHEPIHs, SIBICHUE,
npoliecc, cucrTemMa, HaydHbld (hakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, Ucciel0BaHue, HaOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JpyrHe);

YHUBEpCalbHblEe yuyeOHbIE JeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,

PETYISATUBHBIE), o0ecrneynBaronue dbopmupoBaHue G YHKITMOHATBHON
IPaMOTHOCTH U COITUATBHON KOMITETCHITMH 00 y4JaroIIuXCs;
CIIOCOOHOCTH 00 yJaroImxcs UCITIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAJIbHBIE YYCOHBIC
JICUCTBUS B IIO3HABATEILHOM U COLIMATIbHOM IPAKTHUKE.

MeranpeagMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHbIMH, KOMMYHUKAaTUBHBIMH U  PETYJISTHBHBIMU
JIEMCTBUSIMU.

OBianenue YHHBEPCAJIbHBIMHU y4eOHbIMU NMO3HABATEJIbHBIMU
JEeUCTBUSIMH:

1) 0a3oBbIE JTJOrHYECKHE TEeMCTBUA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh M aKTyaJu3WpoBaTh  MpodJieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeACNsITh 1N JEATCIBHOCTU, 3aJaBas TapaMeTpbl W KPUTEPUHU HX
JOCTUKEHUS, COOTHOCUTB PE3YJIbTATHI ICSITEILHOCTHU C IMTOCTABJICHHBIMU LIEIISAMU;

HCTIOJIb30BATh MPU OCBOCHUW 3HAHWM IPUEMBI JJOTMYECKOIO MBIILICHUS —
BBIJICTISITh XapaKTEpPHbIC TMPHU3HAKK TMOHATHUH W yCTaHABJIMBATH UX B3aMMOCBS3b,



UCMOJb30BaTh COOTBETCTBYIOIIME MOHITHS ISl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBAaHUS M KPUTEpUU [UIsl KIAcCU(UKAIMU BEIIECTB U
XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh TMPUYUHHO-CICCTBEHHBIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE pPACCYXJEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMH), BBIABISATH 3aKOHOMEPHOCTH M NPOTUBOPEUUS B PacCMaTpPUBAEMBIX
ABJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSATH B MPOIECCE MO3HAHUS, UCIOJb3yEeMble B XUMUU CUMBOJUYECKUE
(3HaKOBBIE) MOENHU, TPEOOPa30BBIBATH MOJIEIIbHBIE MPEACTABICHUS — XUMUUECKUN
3HaK (CMMBOII) 3JIEMEHTa, XUMU4ecKasi (opMyJa, ypaBHEHHUE XUMUYECKON peaKkuu
— IIpU pEIIEHUU Y4EOHBIX MO3HABAaTEIbHBIX M MPAKTUUYECKUX 3a7ad, NMPUMEHSThH
Ha3BaHHbIE MOJENbHbBIC MPEACTABICHUS ISl BBISIBICHHS XapaKTEPHBIX MPU3HAKOB
U3Y4acMbIX BEIIECCTB U XUMUYECKUX PEAKIIHM.

2) 0a30BblIe McCIIeI0BaTEIbCKUE 1eHCTBUS:

BJIaJIETh OCHOBAaMHU METOJOB HAYYHOr'O IMO3HAHMS BEIIECTB U XHUMHUYECKUX
pEaKInu;

(opMyIMpOBaTh LIETU U 33]]a4l UCCIIETOBAaHNUs, UCIIOJIb30BAaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOINPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (POPMUPOBAHMS THIOTE3bl MO MPOBEPKE MPABHILHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJIETh HAaBBIKAMHM CAMOCTOSITEIBHOIO IIJJAHUPOBAHHUS W MPOBEICHHUS
YYEHUYECKHUX KCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HAOIIOATh 32 XOIOM
nporiecca, CaMOCTOSTENIbHO TPOTHO3UPOBATh €ro pe3yibTar, (HopMynupoBaTh
0000111eHHS ¥ BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEI0BAHMUS,
COCTaBIIATb 0OOCHOBAHHBIN OTUYET O MPOJICTaHHOU paboTe;

NpUOOPETAaTh OMNBIT YYEHUYECKOM MCCIENOBAaTEIbCKOM UM MPOEKTHOU
JESITEIbHOCTU, HPOSIBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY
ITOMCKY METO/IOB PELIEHUS MPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3JINYHbIX METOJOB
IIO3HAHUS.

3) padora ¢ unpopmanmei:

OPHEHTHUPOBATHCA B PA3IMYHBIX HCTOYHUKAX HHPopManuu (HaydHO-
HOMYJISIpHasl JMUTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel HTEpHETa), aHamM3UpOBaTh MHPOPMALMIO PA3JIMYHBIX BUAOB U (HOpM
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JIOCTOBEPHOCTH "
HENPOTUBOPEUUBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHSTh PA3IMYHbIE METOABI MIPU TOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMOW JJsl BBIIOJIHEHHUS YYEOHBIX 3ajad
ONPENEIIEHHOrO TUIIA;

NpUOOpETaTh OMNBIT KCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  TpEACTaBICHUS
uHdopManuu (CXeMbl, rpaQuKU, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

MCTIOJIb30BaTh HAYUHBIH S3BIK B KAYECTBE CPENICTBA MIPU pabOTE C XUMUIECKOU
uHpopMaIMel: TPUMEHATh MEXIpeaIMeTHble ((pu3nueckne U MaTeMaTUuYecKue)
3HAKU U CUMBOJIBI, (hOpMYIibl, aOOpeBUATypbl, HOMEHKJIATYPY;

UCIOJb30BaTh U MPEeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMYECKHE CpEACTBA
HaTJISAHOCTH.

OgyageHne yHUBepCAIbHBIMA KOMMYHUKATHBHBIMU J1eCTBUSIMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOW TEMBI B XOJ€ aUaiora u/viv
JUCKYCCUH,  BBICKAa3bIBaTh  HJIeW, (QOPMYIUPOBaTH CBOM  MPEAJIOKEHUS
OTHOCHUTEJBHO BHITIOJIHEHUS MPEATOKEHHON 3a/1a4H;

BBICTYNATh C MpE3EHTAIMe pPe3yJbTaTOB IO3HABATEIHHOU JEATEIHHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO MM COBMECTHO CO CBEPCTHUKAMU IIPU BHINIOJIHEHUU
XUMHYECKOTO SKCIIEPUMEHTA, MPAKTHUECKON paboThl MO HCCIEOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peal3aliid yueOHOro MpOeKTa U (POPMYyIUPOBATH BHIBOJIBI
M0 pe3ynbTaTraM MPOBEAEHHBIX HMCCIEAOBAHUI MYyTEM COTJIACOBAHUS TO3WIUMN B
X0J1e 00CYXKIeHUsI 1 00OMEHA MHCHHSIMH.

OBj1ajieHNe YHUBEPCATbHBIMHU PEryJATUBHBIMHY JeHCTBUSIMU:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYIIECTBIATH CBOIO TIO3HABATEIHHYIO
JesITeNIbHOCTh, OIpenensss e€ Leau M 3aJauyd, KOHTPOJIUPOBaTb U MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblil  aNrOpUTM JIEUCTBUM TIpH
BBITIOJTHEHUW YYE€OHBIX M MCCIICIOBAaTEIbCKUX 3a/lad, BHIOMpaTh HaumoOojee
3¢ (deKkTUBHBI cnoco0 MX peleHus ¢ y4€TOM TMONy4YEeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JECATEILHOCTH HAa OCHOBE CaMOaHaln3a 1
CaMOOIEHKH.

INPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpeameTHbie pe3yibTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXxaroT:

c(hOPpMUPOBAHHOCTh  NPEACTABJICHUNA O XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KaPTUHBI MUPA, POJIM XMMUU B TIO3HAHUU SIBICHUNA TPUPO/IBI,



B (OPMUPOBAHUM MBIIUICHUS M KYJIbTYpPbl JUYHOCTH, €€ (YHKIHOHAIbHOU
IPaMOTHOCTH, HEOOXOIUMOM AJIsl pEelIeHUs] IPAaKTUYECKUX 33/1a4 U SKOJIOTMYECKU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 3/I0POBBIO U PUPOIHON CPEJIE;

BJIQJICHUE  CHCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKIJIKOYACT:
OCHOBOIOJIAralolue TMOHATUA (XMMHUYECKHH JJIEMEHT, aToM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTh, XUMHUYECKast
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTass M COKpaliéHHasi), MOJb, MOJISIpHas
Macca, MOJISIpPHBINA O0BEM, YTIIEPOIHBIN CKeNeT, (PYHKIIMOHAJIbHAS TpyMIa, paauKal,
U30MEpPHSI, U30MEPBI, TOMOJIOTMYECKUN Psil, TOMOJIOTH, YTJIEBOAOPO/IbI, KHCIOPOA U
a30TCOJIEPIKAILIME COEAMHEHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAUHEHUsS); TEOPUM M 3aKOHBI (TE€OpUsl CTPOEHHUS
oprannueckux BemecTB A. M. bytiiepoBa, 3aKOH COXpaHEHHUS MaccChl BEIIECTB);
3aKOHOMEpPHOCTH, CHUMBOJMYECKUH SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHMS,
JeKalyue B OCHOBE MOHWMAHHWS NPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX
SABJICHUM, (AKTOIIOTUYECKHE CBEJEHUS O CBOMICTBaX, COCTaBe, MOJYyYEHUU U
0€30MacHOM HCMOJb30BAaHUU BAXHEHIINX OPraHUYeCKUX BEIIECTB B OBITY U
MIPAKTUYECKOMN JESITEIIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUMW BBISABISTH XapaKTEepHbIE MPU3HAKU TOHSTHIM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHATHUS MpU
OIMCAHMM COCTaBa, CTPOEHUS U IIPEBPAILECHUN OPraHUYECKUX COCINHEHN;

c(OPMUPOBAHHOCTh YMEHUW HCIOJIb30BATh XUMUYECKYIO CUMBOJMUKY IS
COCTAaBJICHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpPALIEHHON)
(GopMysl  OpPraHMYeCKMX BEIIECTB M YypPaBHEHHMM XUMHUYECKHX pEakiui,
U3rOTABJIMBATh MOJEIM MOJEKYJ OPraHWYeCKHX BEIECTB JJI WUIIOCTPAMU UX
XUMHUYECKOT0 M IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHUM YCTaHaBIMBATh MPUHAJJICKHOCTh HM3Yy4YEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy W CTPOCHHUIO K ONPEIEIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (YriaeBOAOPOMABI, KHCIOPOJI U a30TCOACpXKAIIHEC
COEJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUS I10
cucreMarnueckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIILHbBIC
HA3BaHMs OTNEIBHBIX OPraHUYECKHX BEIIEeCTB (PTHJICH, MPOIMWJIEH, alleTUJICH,
ATHJICHTIIMKONb, TIUIEpUH, (eHod, (GopManmbAeru], alueTalbIeru, MypaBbHHAS
KHCJIOTA, YKCYCHAasl KHUCJIOTa, OJIEMHOBAs KUCIOTa, CTEAPUHOBAs KHUCIIOTA, IIIF0K03a,
(dpyKTO3a, Kpaxma, U003, TJIUIUH);

c()OPMUPOBAHHOCTh YMEHHMSI OIPEAENSATh BHJbBl XHUMHYECKOW CBSI3U B
OpPraHMYECKUX COCAUHEHUSAX (OAUHAPHBIE U KPaTHBIE);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOEHUS
oprannueckux BemectB A. M. ByriepoBa ajis 00bICHEHHS] 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MACCHI BELIECTB;



c(hOpMUPOBAHHOCTH YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3UUYECKHE
U XHMHYECKHME CBOWCTBA THUIUYHBIX IIPEICTABUTEICH PA3JIMYHBIX KJIACCOB
OpraHUYEeCKHUX BEIIECTB (METaH, 3TaH, dTWICH, IPOMUJICH, alleTHICeH, OyTanueH-1,3,
MeTHI0yTaauen-1,3, 6eH3051, METaHOJI, 3TaHOJI, STUIICHTJIMKOIIb, TJIUIEPUH, PEHO,
aleTalbJIeTu, MypaBbUHAs U YKCYCHas KUCIOTHI, TIII0K03a, KpaxMall, LeJUTI0I03a,
AMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATh T'€HETHYECKYIO CBS3b MEXKIYy HUMU
YPAaBHEHUSIMU COOTBETCTBYIOLIMX XHMHYECKHMX PEAKIHMA € MCIOJIb30BAHUEM
CTPYKTYPHBIX (pOpMYJT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh UCTOYHUKU YIIIEBOJOPOIHOTO
ChIpbs (He(Th, MPUPOAHBINA ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUUECKOE
IpUMEHEHHUE MPOITYKTOB MepepadboTKH;

C(OPMUPOBAHHOCTb YMEHUH MPOBOAUTH BBIUMCICHHUA 1O XUMUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOMHOIO BEIIECTBA MJIM MPOIYKTa
PEaKINH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OHOTO 3 UCXOJHBIX BEIIECTB
WK MIPOJTYKTOB PEAKIIUN);

chOpMUPOBAHHOCTh YMEHHUM BIAACTh CHCTEMOW 3HAHWK 00 OCHOBHBIX
METO/IaX HAyYHOrO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU IIPU W3YYEHUU BEUIECTB U
XUMHUYECKUX sABJICHUH (HaOII0eHIE, U3MEPEHNE, SIKCIIEPUMEHT, MOJIEIIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XHMHUYECKHE 3HAaHUA JUIsl NPUHITHS pEUICHUH B
KOHKPETHBIX JKM3HEHHBIX CHTYyalUsX, CBSI3aHHBIX C BEIIECTBAMM M HX
IPUMEHEHUEM;

c(OPMUPOBAHHOCTh YMEHUN COOIOATh MPaBUjia MOJIb30BAHUS XUMUYECKON
nocyfaod u nabopaTopHbIM OOOpPYAOBAHHMEM, a TaKXKe IMpaBWia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMU IO BBHIMNOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATb M BBINOJHATH XUMUYECKUM
AKCIIEPUMEHT (IIPEBPALIEHUSI OPraHUYECKUX BEUIECTB ITPU HArPEBAHMM, ITOTYyYEHUE
ATUJIEHA U U3YYEHHE €0 CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPraHMYE€CKUX BELIECTB,
JieHaTypalus OeJIKOB MpU HarpeBaHWU, IBETHHIE PEAKIIMU OCJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE€30MacHOCTH TMpH OOpalleHud C BEIIeCTBAMU U
1a00paTopHbIM ~ 000PYIOBAaHUEM, MPEACTABIATh PE3YIbTaThl  XUMHUYECKOTO
JKcllepuMeHTa B (OpME 3alMCH YPAaBHEHHI COOTBETCTBYIOIIMX pEaKUUd U
(dopMyTupOBaTH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHMH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMAIMIO, TMOJIYyYaEMYK0 U3 pa3HbBIX HCTOYHUKOB (CpElCTBa MAacCOBOM
uHdopmanuu, IHTepHET U 1pyrux);

cOpMUPOBAaHHOCTh ~ YMEHMH  coOMtOAaTh  TpaBWja  SKOJOTHYECKHU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYAOBOW JEATENBHOCTH B LEJAX
COXPAaHEHMUSI CBOETO 3/I0POBbSI M OKPYXAIOLIEH MPUPOJHOW Cpeabl, OCO3HABATh



OMAaCHOCTh BO3JCHCTBUSA HA JKHUBBIE OPraHU3MbI OMNPEICIEHHBIX OPraHHUYECKUX
BEIIECTB, MOHUMAas cMbich mokazarens [IJIK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIIEHUSI W TMPEIOTBPAIICHUS] WX BPEIHOrO BO3IACHUCTBUS HA OPraHu3M
YEJI0BEKa;

JUIs 00y4YarOIIUXCsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3I0POBbS: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHHS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJETBIX M CJIA0OBUIAIMIMX OOYYaIOMMXCA: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeuHyI0 cuctemMy obo3HaueHuil JI. bpaitns mis 3anmvcn XuMHYECKHX

dbopmy.
11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OOmmas W HeopraHudeckas
XUMUSD OTPAKAIOT:

chOpPMUPOBAHHOCTh  MPEACTABICHUM: O XHMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIIEHUIA TPUPO/IBI,
B (GOpMHUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (DYHKIMOHATBHOMN
IPaMOTHOCTU, HEOOXOAUMOM JUIsl PEIICHUS] MPAKTUYECKUX 3a7a4 U SKOJIOTMUYECKHU
000CHOBaHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO U MIPUPOTHOM Cpejie;

BJIAJICHUE  CHUCTEMOW  XMUMHYECKMX  3HAHWUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralonue MOHATUS (XUMUYECKUN D3JIEMEHT, aToM, W30Tom, S-, p-, d-
AJICKTPOHHBIE OPOUTAIIM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTEIIEHb OKHUCIICHUS, XUMUYECKas CBA3b
(KOBaJIEHTHAsl, MOHHAS, METALTMYECKAs], BOAOPOAHAs), KPUCTAIUIUUECKAsl pEeLIETKa,
TAMNBl ~ XUMHYECKUX  PEAKLMH, pacTBOp, DJIEKTPOJMUTHI,  HEIJICKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peaKkluu, XUMUYECKOE DPABHOBECHE); TEOPHUU W 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccoluanuu, nepuoanyeckuii 3akoH . M. Menneneesa,
3aKOH COXPAHEHHUsI MACChl BEUIECTB, 3aKOH COXPAHEHHS W IMPEBPALICHUS SHEPTUU
OpU XUMUYECKUX PEAKIMSAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMUH,
MHMPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE INMOHWMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMUYECKHUX SIBICHUHM, (PaKTOJIOIMUECKUE CBEJACHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MaCHOM UCTOIL30BaHUN BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUW BBISBISTH XapaKTEepHbIE MPU3HAKU TOHSTHIA,
YCTaHABJIMBAaTh UX B3aHMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATUS PHU
ONMCAaHUY HEOPraHUYECKUX BELIECTB U UX ITPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJB30BaTh XUMHUYECKYI) CUMBOJUKY IS
coctaBieHus (OpMYJT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIIUi,



cuctematuieckyro HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTICIbHBIX
HEOPraHMYECKUX BEIIEeCTB (YrapHbIM ra3, YIJIEKHCIbIA Ta3, aMMHUaK, ramiéHas
W3BECTh, HETAIIEHAs U3BECTh, MUTHEBAs COMA, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN OIMPENIETATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX BJIEMEHTOB B COCIUHEHUSIX Pa3IMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3M (KOBAJICHTHAs, MOHHAS, METAINTHYECKAs, BOJIOPOHAS) B COCAMHEHUSX, THII
KPUCTATUYECKON PEIMETKM KOHKPETHOT'O BEIECTBAa (aTOMHAasi, MOJICKYJIsIpHAs,
MOHHAs, METATMYECKAsI), XapaKTep Cpe/bl B BOJHBIX PACTBOPAX HEOPraHHMYECKUX
COCJIMHEHUM;

c(hOpMUPOBAHHOCTH YMEHHI YCTaHABJIMBATh MPUHAIC)KHOCTh
HEOPraHMYECKUX BEIIECTB IO WX COCTAaBY K OMPEACIEHHOMY KJacCy/TpyIie
COeIMHEHUH (MPOCThIE BEILIECTBA — METAUIbl U HEMETAIUIbI, OKCHUJIbl, OCHOBAHMS,
KHUCIIOThI, aM(OTEPHbBIE THAPOKCUIBI, COJIN);

chOpMUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI TTEPUOANIECKOTO 3akoHa Jl.
N. MenneneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y MPOTHOCTUYECKYIO (DYHKIUU;

chOpMUPOBAHHOCTh YMEHHH XapaKTEPU30BaTh JJCKTPOHHOE CTPOCHHUE
aTOMOB XHMMHUYECKMX »3JIeMeHTOB 1—4 mnepuomgoB Ileprnonnueckoil cUCTEMBI
xumuueckux snemeHTtoB J[. WM. MeHnneneeBa, UCMoOnb3ys MOHATUS «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHI», OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XUMHMUYECKUX DIJIEMEHTOB W UX COCAMHEHUHN MO MepuojaM u
rpynnaM [lepuonnyeckoit cucremsl xumuueckux 3yeMeHToB /. 1. Menneneesa;

chOpMUPOBAHHOCTh ~ YMEHUW  XapakTepU30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJACCOB,
NOATBEP)K/IATh CYIIECTBOBAHME T€HETUYECKON CBSI3M MEXKIYy HEOPraHU4eCKUMHU
BEII[ECTBAMU C MOMOIIBI0 YPAaBHEHH I COOTBETCTBYIOIINX XUMUUECKHUX PEAKIIU;

chOpMUPOBAHHOCTh YMEHHS KJIACCH(PHUIIMPOBATh XUMHUYECKUE PEAKIIMHU TIO0
pa3IMYHBIM TpU3HAKaM (YUCIYy M COCTaBY pPEArupylolIUX BEIIECTB, TEIIOBOMY
ahdexTy peakuuu, U3MEHEHHIO CTEIEHEW OKHUCICHMS SJIEMEHTOB, 00paTUMOCTH
peaKLny, y4acTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUU COCTABJIATH YpPaBHEHUS DPEAKIUNA Pa3IUYHBIX
THUIIOB, TIOJTHBIC W COKPAIICHHBIC YPaBHEHUS PEAKIIUi HOHHOTO OOMEHA, YIUThIBAS
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIIA;

chOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PEAKIUM, TMOJATBEPKIAIOIINE
KaQ4eCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOLIME B BOJAHBIX PACTBOPaX HEOPraHUYECKHUX
BEILIECTB;



chOpMUPOBAHHOCTh ~YMEHUM  paCKphIBaTh  CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUN TMOCPEICTBOM COCTABIICHUS JJIEKTPOHHOrO OaliaHca
ITUX PEAKLIHM;

c(hOpMUPOBAHHOCTh YMEHUHN OOBACHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
pEeaKIMu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PaBHOBECHS
B 3aBHCHMOCTHU OT BHeEIIHero Bo3aencTBus (mpuHiun Jle [llarense);

chOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XWMHUYECKHE ITPOIECCHI,
JeXalllle B OCHOBE IMPOMBIIIJIEHHOTO MOJYy4Y€HUsI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMX HAYYHBIX MPHUHIUIAX H
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOr0 MPOU3BOJICTBA;

chOpMUPOBAHHOCTh YMEHHU MPOBOJUTH BBIYHCICHUS C HCIOIH30BAHUEM
MIOHSATHS «MACCOBasl 10JIsl BEILIECTBA B pACTBOPE», 00bEMHBIX OTHOIIEHUM ra30B MpHU
XUMUYECKUX PEAKIUAX, MacChl BEUIECTBA WJIM 00bEMa Tra3oB MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WU O0BEMY OIHOTO M3 YYACTBYIOIIMX B PEaAKIINU
BEIIECTB, TEIUIOBOro 3(PdeKTa peakiiu Ha OCHOBE 3aKOHOB COXPAHEHHS MaCChI
BEIIECTB, MPEBPAICHUS U COXPAHECHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIO/IaTh TIPaBUIIA MOJIb30BAHUS XUMHUYCCKOM
nocyaod u JabopaTopHbIM OOOpPYAOBAaHHEM, a TaKXkKe IMpaBuia OOpalleHHs C
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh U BBIMOJHITH XUMHYECKUU
AKCHEPUMEHT (pa3yIoKEHUE IMEPOKCHIA BOAOPOAA B MPHUCYTCTBUU KarTaau3aropa,
OMpENIETICHUE Cpelbl PAacTBOPOB BEIIECTB C MOMOIIBI YHHUBEPCAIBHOTO
WHJIMKATOpa, BIMSHUE PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKOM pEeakilvw,
peakiuu MOHHOTO OOMEHA, KAa4eCTBEHHBIC PEakluu Ha cynbdar-, kKapOoHAT- U
XJIOPUJ-aHUOHBI, HA KATHOH aMMOHMSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a]a4 I10
TeMaM «Metame»y U «HemeTaiie») B COOTBETCTBUU C TMPaBUJIAMHU TEXHUKH
Oe3omacHOCTH TpU OOpAIllEHUH C BEUIECTBAMU U JIAOOPATOPHBIM 000pPYIOBAaHUEM,
IPEJICTABIIATh PE3yJbTaThl XUMHUYECKOIO0 JKCIIepUMEHTa B (opme 3amucu
yYPaBHEHHI COOTBETCTBYIONINX PEAKIINA U (POPMYTUPOBATH BEIBOBI HA OCHOBE 3THX
PE3yJIbTATOB;

chOpPMUPOBAHHOCTh yMEHHH KPUTHYECKH aAHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpMAIUIO, TOMYyYaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpEICTBA MAacCOBOIA
KOMMYHUKaluu, IHTepHET u Ipyrux);

chOpMUPOBAHHOCTL ~ YMEHMH  coOJtOAaTh  TMpaBUja  SKOJOTHYECKHU
1e1eco00pa3Horo MOBEACHUST B OBITY U TPYIAOBOWM JEATEIBHOCTH B LEJSAX
COXpPaHEHHMsI CBOEr0 3/I0POBbSI U OKPYXAIOIIEH MPUPOIHOM Cpeibl, OCO3HABATH
OMacCHOCTh BO3JICHCTBHS Ha KMBBIE OPraHU3MBbl ONPEICIEHHBIX BEIIECTB, MTOHUMAs



cmbicn mokazarens [IJIK, mosicHITR Ha mpuMmepax CrocoObl YMEHBIICHHUS |
MPEIOTBPAILICHUS UX BPEIHOTO BO3JCUCTBUS HA OPTaHU3M YEJI0BEKA;

JUIs 00Y4YaIOIIUXCSl ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSI: YMEHUE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BEIICCTB M
XUMHUYECKUX SIBJICHUM;

JUIS  CICMBIX M CIA0OBUIAIMMX OOYJaIOMMXCA: YMEHHE HMCIOJb30BaTh
penbedHO-TOUCUHYIO cHcTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XUMHAYECKUX

dbopmy.



TEMATHNYECKOE INTAHUPOBAHUE

10 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
HaunmeHnoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m Kourposbhbie | TIpakrudyeckue
NMpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypent
Pa3znen 1. TeopeTuueckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmet oprannueckon xumuu. Teopus
1.1 CTPOCHHSI OPTraHMYECKUX COCTMHEHUN A. 3
M. byTtnepona
Hroro no pazneny 3
Pa3nen 2. YrieBoaopoasbl
2.1 [IpenenbHbIe yraeBo10pOabl — AJTKaHbI 2
27 HenpenenbHble yriaeBogopo/ibl: ajJKEHBI, 6 1
aJKaJNCHbI, aJTKUHbI
2.3 ApomaTHuecKue yrieBOoa0pOaAbI 2
24 [IpupoaHbie HCTOYHUKU YTIIEBOAOPOIOB U 3 1
uX nepepadboTka
Uroro no pazneny 13
Pasnen 3. Kuciopoacoaepxamme opranudeckKue coeMHeHn s
3.1 Cruprtel. enon 3
39 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnoxHbie 2GupbI
33 VYrneBoabl 3 1




Wroro no pazneny 13
Pa3nen 4. A3oTcoaepskamue OpraHudecKue coeInHeHnst

4.1 AmMuHbpl. AMUHOKUCIIOTEL. benku 3
Hroro mo pazaeny 3
Pa3nen S. BoicokomoJsieKyJIsipHbIe COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bosnokna 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KITACC

KoanuecrBo yacoB DJIeKTPOHHbBbIE
HanmeHoBaHHe pa3aeioB M TEM nudpoBbIe
Ne n/m P Konrtpoasnsbie | IlpakTnueckue (mupp )
NnporpamMmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [leproanueckuii 3akoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
anemenToB /1. . MenneneeBa
12 Crpoenue BemectBa. MHOroobpasue 4
' BEIIECTB
1.3 XUMHUYECKHE PEaKIINU 6 1 1
Nroro no pazneny 13
Pa3znen 2. Heopranuueckass xumust
2.1 MeTanisl 1
2.2 Hemetamiel 1 1
)3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX )
' BEIIECTB
Hroro no pazgeny 17
Paznen 3. XumMus ¥ ;Ku3HbL
3.1 XUMUS U )KU3HD 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3







ITIOYPOYHOE IINTAHUPOBAHME

10 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara undposbie
Tema ypoka KonrTpoasbnbie | IlpakTuyeckue A p
n/n Bceero H3YYCHUA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
IIpenmer opraHMYeCcKON XUMHH, €€
1 BO3HUKHOBEHHE, Pa3BUTHE U 1 bubmorexa [TOK
P 05.09.2023 | https:/m.edsoo.rw/7f418886
3HAYCHHE
Teopust cTpoeHUs OPraHUYECKUX
2 coenuHeHnut A. M. byTtnepona, eé 1 bubmorexa [OK
A - 2 DYTICposa, 12.09.2023 | https://m.edsoo.ru/7f418886
OCHOBHBbI€ TIOJIOKEHUS
[IpencraBnenue o kiaccupuKauu
OpPraHMYECKUX BEIIECTB.
3 Homenknatypa (cucrematudeckasi) 1 bubmorexa [TOK
P 19.09.2023 | https://m.edsoo.ru/7f418886
Y TpUBHUAJIbHBIC Ha3BAHUS
OpPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1 bubmuotexa [JOK
TOMOJIOTUYECKHUH psf 26.09.2023 | https://m.edsoo.ru/7f418886
5 MerTaH 1 3TaH — TpoCTENIme 1 bubmmorexa [IOK
MPEICTABUTENN AJIKAHOB 03.10.2023 | https://m.edsoo.ru/7{418886
6 AJIKEHBI: COCTaB U CTPOEHUE, 1 bubmorexa [JOK
CBOMCTBa 10.10.2023 |  https://m.edsoo.ru/7f418886
OTUJEH U NPONUJIeH —
7 MPOCTENIINE MPEACTABUTEIN 1 buomiorexa LIOK
P pei 17.10.2023 | https://m.edsoo.ru/7f418886
AJKEHOB




[IpakTrueckast pabora Ne 1.

8 «IlomydeHune sTuIEHA U U3y4YEHHE bubmmorexa [OK
N 24.10.2023 | https:/m.edsoo.ru/7f418886
€ro CBOHCTB»
Anxanuensl. byraguen-1,3 u
9 MGTI/IJI6yTaI[I/IeI)-II-1,3. ITonyuyenue bromiorexa LIOK
07.11.2023 | https://m.edsoo.ru/7f418886
CHUHTETUYECKOI'0 KaydyKa U PE3UHbI
AJIKMHBI: COCTaB U OCOOCHHOCTH
10 CTPOEHUSI, TOMOJIOTUYECKU PSIJI. bubmotexa [JOK
AueTnieH — npocTenui 14.11.2023 | https://m.edsoo.ru/71418886
IpeICTaBUTEIb AJTKHHOB
1 Beruucrnenus no ypaBHEHUIO bubmuorexa LIOK
XUMHUYECKON peaKkIuu 21.11.2023 | https://m.edsoo.ru/7f418886
12 ApeHbI: 6€H30J1 ¥ TOJYOJI. bubmmorexa [IOK
TOKCHYHOCTH apEHOB 28.11.2023 | https://m.edsoo.ru/7f418886
I'enernueckas cBA3b
13 YIJIEBOIOPOI0B, MPUHAJICKAIINX K bubmorexa [TOK
05.12.2023 | https://m.edsoo.ru/7f418886
pa3IMYHBIM KJIaccaM
[IpupoaHble UCTOUHUKU
14 YIJIE€BOIOPOJIOB: IPUPOIHBII ra3 u bubmmoreka LIOK
MOy THEIE HEPTAHBIE Tra3bl, HeQTh U 12.12.2023 | https://m.edsoo.ru/7f418886
IPONYKTHI €€ epepaboTKu
[IpupoaHslie HCTOUHUKN
15 YIJIEBOAOPOIOB: IPUPOIHBIN T'a3 U bubmuoteka LIOK
MONyTHBIE HEPTSAHBIE ra3bl, HEPTH U 19.12.2023 | https://m.edsoo.ru/7f418886
MIPOAYKTHI €€ epepadoTKu
16 KonTponpHas pabora 1o pa3aeny bubmoteka [JOK
«YTIEBOIOPOIBI» 26.12.2023 | https:/m.edsoo.ru/71418886




IIpenensHbIE OJHOATOMHBIE

17 CIIUPTHI: METAHOJ 1 3TaHOII bubmorexa [OK
PTRE ' 09.01.2024 | https:/m.edsoo.ru/7f418886
Bonoponnas cBs3b
13 MHOroaToOMHbIE CHIUPTHI: bubmorexa [JOK
STUJICHTJIMKOJIb U TJIUIEPUH 23.01.2024 | https:/m.edsoo.ru/71418886
DeHoI: CTpOoCHUE MOJICKYJIBI,
19 ¢buznyeckne 1 XUMHYECKHe bummorexa [IOK
. 30.01.2024 | https:/m.edsoo.ru/71418886
CBOWCTBA, MIPUMECHECHHE
20 Anpnerunbl: popmanbaerug u bubmmoreka LIOK
afneTranbIaerua. AlleToOH 06.02.2024 | https://m.edsoo.ru/7f418886
OIHOOCHOBHBIC MPE/CIbHBIC
21 KapOOHOBEIE KHCIOTHI: MypaBbUHAs bubmmorexa HOK
P SMYP 13.02.2024 | https:/m.edsoo.rw/7f418886
1 YKCyCHast
[IpakTuueckas padorta Ne 2.
22 «CBoiicTBa pacTBOpa YKCYCHOMH bubmorexa OK
p pa yKey 20.02.2024 | https:/m.edsoo.ru/7f418886
KUCTIOTED»
CreapuHoBas U 0JICMHOBAS
bubmioreka [IOK
23 KHCIIOTBI, KaK IIPEICTaBUTENIN
27.02.2024 | https://m.edsoo.ru/7f418886
BBICHINX KapOOHOBBIX KUCIIOT
Mbi1a KakK co C
24 KaHgOHKO]fHX JI:II;IC]?IBOITHJ;; MOIOIICE bubmorexa [OK
Ii) ’ o 05.03.2024 | https://m.edsoo.ru/7f418886
JICHCTBHE
CrnoxxHble 2(UPBI KaK MTPOU3BOIHBIC
25 KapOOHOBBIX KMCIOT. ['uaponus bubmmorexa HOK
P L AP 12.03.2024 | https:/m.edsoo.ru/7f418886
CIIOKHBIX 3(UPOB
26 Kupsl: ruapoan3, npuMeHEHME, bubmuorexa IIOK
Ouonoruyeckas poib KUPOB 19.03.2024 | https://m.edsoo.ru/7f418886




VYTIIeBOBI: COCTAB, KIacCU(UKALIHS.

27 Baxwuelmue npeacraBuTenu: 1 bubmmorera [IOK
ped ' 02.04.2024 | https:/m.edsoo.ru/7f4 18886
TJII0K03a, (pyKTO3a, caxapo3a
28 Kpaxman u nemmonosa kak | bubmorexa [JOK
MIPUPOJHBIE MTOJTUMEPHI 09.04.2024 | https://m.edsoo.ru/7f418886
KonTponwsnas pabora mo pazmen
29 «Kncio 0JICO pe MKallye me 1 bubmorexa [OK
POACOACPIRATH 16.04.2024 | https://m.edsoo.ny/7f418886
OpPraHUYECKUE COCTUHCHHUS
bubmioreka [IOK
30 Am : 1
HIHDE: MCTHITAMITH H aHiIiH 23.04.2024 | https:/m.edsoo.ru/7f418886
AMUHOKHCIIOTHI KaK aM(oTepHbIe
31 OpraHUYECKUE COCIUHECHUS, UX 1 bubmorexa [OK
P . ’ 30.04.2024 | https://m.edsoo.ru/7f418886
Ouonornyeckoe 3HaueHue. [lentu bl
1 benku kak npupoaHbie | bubmuorexa IIOK
BBICOKOMOJIEKYJISIPHBIE COECAMHEHUS 07.05.2024 | https://m.edsoo.ru/7f418886
13 OCHOBHBI€ MTOHATUS XUMHH 1 bubmoteka IJOK
BBICOKOMOJIEKYJISIPHBIX COCITMHEHUN 14.05.2024 | https://m.edsoo.ru/7f418886
OCHOBHBIC METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX 1 bubmmoreka [IOK
coenuHenuil. Ilmactmacckl, 21.05.2024 | https://m.edsoo.ru/7f418886
Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KonTtpoibHbie
Bcero
padoThI

IIpakTnuyeckue
padoThI

Jlara
H3YyYCHUA

DJIeKTPOHHbIE
uudposbie
oOpa3zoBaTejibHbIE

pecypchl

XUMUYECKUH 27IEMEHT. ATOM.
DneKTpOHHas KOH(QUrypalys aTOMOB

[Tepuonnueckuit 3axoH u Ilepuognueckas
crucTeMa XMMHU4YecKuX 3iemenToB [. 1.
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOpHUel CTPOEHUS aTOMOB

3aKOHOMEpPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX 3JIEMEHTOB U UX COCUHEHHI
10 FPYIaM U NepruojiaM. 3HaueHHne
MEPUOANYECKOrO 3aKOHA U CUCTEMBI
xuMuieckux 31eMeHToB /.M. MeHneneeBa
B Pa3BUTHUH HAYKU

CrtpoeHue BemiecTBa. XUMHUYECKast CBS3b,
e€ BHU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM cBsi3u. BomoponHas cBA3b

BasleHTHOCTB. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okucienus. Bemecta
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsATHE O TUCTIEPCHBIX CHCTEMAX.
WctrHHBIE U KOJJIOUIHBIE PACTBOPHI.
MaccoBasi 10Ji BeliecTBa B pacTBOpe




Knaccudukaius 1 HOMEHKIATypa
HEOPraHMYECKUX COCTUHEHUM.
I'eneTnyeckasi CBsI3b HEOPraHMYECKUX
BEILIECTB, PAa3JUYHBIX KJIACCOB

Knaccuukanus XMMUYIECKUX PEaKIuii B
HEOPraHWYECKOU U OPraHU4EeCKON XUMUMU.
3aK0H COXpaHEHHS MAacChl BEIIECTB; 3aKOH
COXpPaHEHMS U MPEBPALLECHUS YJHEPIUU IIPU
XUMHYECKUX PEAKLMAX

Cxopoctb peakiuu. O6paTuMble peaKIuy.
XUMHUYECKOE paBHOBECHE

10

[TpaxkTueckas padota Ne 1. «Bnusnue
pa3nnyHbIX (GAaKTOPOB Ha CKOPOCTh
XUMHUYECKON pEaKLIHM

11

DNEeKTPONUTUYECKAS TUCCOLIUALINSL.
[TonsiTre o BogopoanoM nokasatene (pH)
pacTtBopa. Peakiiun nonHoro oomeHa.
['unponu3 opraHuveckux u
HEOPraHWYECKUX BEIICCTB

12

OKHCIUTENBHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [lonsTue 06 anekrponuze
pacIuIaBoB U pacTBOPOB COJIEH

13

KontponrsHas paborta mo pasaeny
«TeopeTndeckre OCHOBBI XUMUN

14

MeTaibl, nX I0J0KCHHC B
[Teproguyeckoit cucreMe XUMUYECKUX
anemenToB J[. . MenneneeBa u
0COOEHHOCTH CTpoeHHs aToMoB. O0mme
¢u3nyeckre cBoiCcTBAa METAIIJIOB




15

CmiaBbl METaUIOB. DIEKTPOXUMHYECKHUI
Ps HANIPSKEHUM METaJlIoB

16

XUMHUECKHE CBOMCTBA Ba)KHEHIIINX
METaJIJIOB (HATPUH, KaJIUK, KaJbIIUH,
MarHui, aJIIOMAHUIN) U UX COSIUHECHUN

17

XUMHAUYECKHE CBOMCTBA XPOMa, MEIU U UX
COEINHEHUHN

18

XuMHudeckre CBOMCTBA IMHKA, JKele3a U UX
COCIIMHEHNH

19

[TpakTuueckas padora Ne 2. "Pemenue
OKCIEPUMEHTANBHBIX 3a/1a4 110 TeMe
«Metanasi»"

20

HeMeTaHHBI, HUX ITOJIOXKXECHUC B
[lepuoanyeckoi cucTeMe XUMHYECKUX
anemenToB J[. 1. MenneneeBa u
0COOEHHOCTH CTPOEHUS aTOMOB

21

Pu3N4ECKUE CBOMCTBA HEMETAIIIIOB.
AJIOTpOIHs HEMETAIIOB (Ha MpUMepe
KHCIIOPO/Ia, cephl, pocdopa u yriepoza)

22

XUMHYECKHE CBOMCTBA T'AJIOT€HOB, CEPBI U
HUX COCIUHEHUU

23

XUMHUUYECKHE CBOMCTBA a30Ta, pocdopa u
HUX COEINHEHUN

24

XUMHYECKHE CBOMCTBA Yriaepoaa, KpeMHUs
U UX COCIUHEHUHN

25

[IpumeHeHnEe BaXXHEHIIIMX HEMETAIIJIIOB U UX
COCIIMHeHUH




26

O0600111eHIE U CUCTEMATU3AIHS 3HAHUH I10
Teme «HemeTtanner»y. Beraucnenus mo
YPaBHEHHSM XUMUYECKUX PEAKIINI 1
TEPMOXUMUYECKUE PaCUEThI

27

[TpakTuueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
"Hemertamibl"»

28

KonTponsHas pabora mo remam
«Metamiae»y 1 «HeMeramiby

29

Heoprannueckue u opraHudeckue
kucinotel. Heopranuueckue u
OpraHUYeCKHuEe OCHOBAHUS

30

AMdoTepHbIC HCOPTaHUYECCKHUE U
OpraHuveckue coenuHeHus. ['eHeTnueckast
CBSI3b HEOPraHUYECKUX M OPraHUIECKUX
BCIIIECTB

31

Poine xuMuu B obecnieueHnn
JKOJIOTMYECKOM, SJHEPTETUYECKON U
NUIIEBOM 0€301aCHOCTH, Pa3BUTHH
MEIULIUHBI

32

[IpencraBienust 06 OOIIMX HAYIHBIX
MIPUHIIKAIIAX TPOMBIIILICHHOTO MOJIyYeHHUS
BAYKHEHIIIMX BEIECTB

33

YenoBek B MHUPE BCUICCTB U MAaTCPHUAJIOB

34

XuMUs ¥ 3J0pOBbE UEJIOBEKA

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34







YYEBHO-METOJINYECKOE OBECIHIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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