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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit Deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepaibHON 00pa30BaTENbHONW MPOrPaMMbl CPEJHEro oO0IIero o0pa3oBaHUs
(®OIT  COO), npencraBineHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX OpraHuzanusix Poccuiickoi
®denepany, peanu3ylOIIUX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnutaHus B Poccuiickoit
Oenepanuu Ha niepuoy 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K ONPENEICHUIO
oO1elt crpaTteruy 00ydeHus, BOCIUTAHUS U Pa3BUTHUSL O0YYAIOIIMXCA CPEICTBAMU
yueOHoro npeamera « Xumus» s 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIeJeH,
COJICpKaHMsl, PE3yJbTaTOB OOyYeHHS W TPEOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMM, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHusd. OTH ILIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB IIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPbI
YeJIoBeKa, a TakKe DOKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanmnsyercss xumuyeckoe o00Opa3oBaHuE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU yYEOHOTO
npeaMera «XHUMHS», COJIEPHKAHUE M TMOCTPOEHHE KOTOPOIO OIpPENEIEHbl B
nporpaMme N0 XUMHU € Y4ETOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HM OOIIECTBA, a TAKXKe C y4ETOM
oOmmMX 1eaed MW MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit denepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATILHOTO HAYYHOTO MBILIUICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IMHCTBE
MPUPOJIBI M YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIET0 MHUPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIENCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOU KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W KM3HU KaKJIO0ro wieHa oOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3UJATEIIbHAs, KAaK HayKa BBICOKMX TEXHOJOTMH HAalpaBlicHa Ha pEIICHHE
r100anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumush» (10—11 kmaccsl, 6a30BbIi ypoBEHBb
U3Yy4EHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEoOXOOUMYI0 MM Uil  BbIpAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKECHHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomiuMu  npeamMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckass xumus» U «OOmas U HeopraHUYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO HEOPTaHMYECKOW XUMHH (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKOu XuUMuH. POPMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU WU3YUYCHHU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTh PAcCCMOTPEHMsSI BCEro MHOroo0Opasus
BELIECTB HA OCHOBE OOLIUX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM HAa OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYEHUI0 YydeOHOro Marepuaja M 00yCIJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHM Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHuyeCcKHX
COCIMHEHUH, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
OpelCTaBICHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEAWHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYyYaroT pPa3BUTHE
c(OpMHPOBAHHBIE Ha YPOBHE OCHOBHOIO 00Iero oOpa30BaHMs MEPBOHAYAIbHbBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(PUKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjOM 3peHHs B mOpeamere «XuUMHUs» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YUYEHHbIM Ha YpPOBHE OCHOBHOTO 0O0IIero o0Opa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOA0JOTMUECKUX MO3MIIHM,



rIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHAIOMIEH 1 MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTUYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IO3HABATEIBHOM W MPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue ydyeOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHrUEe y OOYYAIOMIMXCA MHPOBO33PEHUECKOW OCHOBBI ISl TTOHMMAaHMS
bunocockux uaeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPIaHMYECKOro H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTa H
pelIeHUs] MPOTUBOPEYMI MEXKIAy HOBBIMH (paKTaMM U  TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHIEHUU 3KOJOTHMYECKUX MpodsieMm, a
Takke NpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, Pa3BUTUS U COLIMAIU3ALMHU
oOydJaronmxcss NPUHATbIE NPOrpaMMOM IO XUMHUU TOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeaMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHbIX JACHCTBUMI, UMeEIOIMX 0a30Boe 3HAUCHHE JJIs
pa3iMyYHBIX BHJIOB JESATENIBHOCTHU: peUIeHHs] NpoOsieM, IOHUCKa, aHalu3a M
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AESATENbHOCTH, 3aHMMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHusI, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHus, IPU ONPEICTICHUN
COJIepKaTEeIbHOM XapaKTEepUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YEeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMHU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttoTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUHW Kak Ba)KHEHIIEH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIIYEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,;

e (opMupoBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYUYHBIX METOAAX MMO3HAHUS
BEIIECTB U XUMHYECKHX pEaKiui, HEOOXOJUMBIX Ui MPUOOpETCHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHUE YMEHHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ atumMm, comeprkaTenbHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe M0 XMMUM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero oodmiero odpazoBanus. CeroaHs B
NpENoJAaBaHNM XUMUM B OOJbIIeld CTemeHH OTHATCA  MPEeArnovYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp>KaHHs OOyueHHus, OPHUEHTUPOBAHHON Ha
HOJIFOTOBKY BBIIYCKHUKA 00111€00pa30BaTEIbHON OpraHM3aliy, BIAJCIOIIEr0 HE
HAaOOpOM 3HaHUM, a (YHKIUMOHAJBHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHHSIMH aKTUBHOTO TOJyYCHHUs 3HAHUN U MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3TUM mnpu U3y4eHMH TMpeaMeTra «XHUMHs» JOMHHUpPYIOIIee
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanTaus 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JTUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHUEM;

dbopMupoBaHne y OOy4arOmMXCs KJIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINIA), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJeM, MOMCcKa, aHanu3a U 00paboTKu MHQOpMAIIHH,
HEOOXOJUMBIX Ui TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWU XHMMHH, a TaKXkKe I OLEHKH C MO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YyJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUY I MOUCKAa U aHalu3a Y4eOHOU u
HAyYHO-MTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, INpPH IJIAHUPOBAHUM U TPOBEAECHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMUTaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BaXKHOW PONM B PEIICHUU TI00ANbHBIX MpPoOIeM
paIoOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUsl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpekHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJNYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueObHOM maHe cpenHero oOmero oOpa3oBaHUS NPEIMET «XUMUD)
0a30BOro ypOBHS BXOAMUT B COCTaB MpeaIMETHON 00sacTi «EcTecTBeHHO-HayUYHbIE
pPEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, coctapiser 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hegemwo), B 11 kmacce — 34 w4aca (1 4ac B HeIemo).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTPOECHHUS OPraHUYECKHX
coenquHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccU(pUKALMK OpraHuYecKuX BemiecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C 00pa3uaMy OpPraHWYeCKHX BEIIECTB M MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OpPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJI1aBjeHue, 0OyTIUBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAx. MeraH u 3TaH —
pPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIMUJIEH —
NPOCTEUIINE NPEICTABUTENN AJKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), ITOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuus noiaumepusauuu). [lodyueHue CHUHTETHYECKOro
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMpPOCTEHIIMNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, TaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3NYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu rajJjoreHMpOBaHHsSI U HUTPOBAHUS), NTOJIyUYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceoicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOTyYeHue U npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUMH K
pa3IMyYHBIM KJIaccaM.

[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKui), mupoius. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHME C 0Opa3laMu IJIacTMAacC, KaydyKOB U PE3UHBI, KOJUICKIIUU
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB H
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTyYCHHE ITUJICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranuieckue coeJuHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON U 3TAaHOJ CTPOECHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€eHOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BojaopoaHble CBSI3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE METaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OJTWICHIJMKOIb W  TJIMLEPUH: CTPOCHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIIOYHBIMU
MeTaJUlaMH, KadyeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTIIUKOJIS.

deHon: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnernnpl U kemouvl. DOpMANBIAETHI, ALETAIBICIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOWCTBA (pEaKIUU OKHUCIIEHHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYEHHE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHbIe KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3HUECKHe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJCTABUTENM BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblila Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

CrnoxHple 3(QUpbl Kak TMPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
coXHBIX AhupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupo. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUs ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUE U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TJIIOKO3bl), HAXO0XKJIECHUE B MPHUPOJE, NPUMEHEHUE,
ononornyeckas poiib. @orocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie moauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJus3,
KayeCTBEHHAs peakLus ¢ HOJOM).

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBpAIICHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIMPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaToMHbBIX CHUPTOB (B3aUMOJECHCTBUE TIJIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3ammopeicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHUE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IPOJIYKTa PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyeckue coeauHeHus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTunsl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenakoB. XHUMHYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJKu.

OKCIEpPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M UX IPEBPALLCHUMN:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALMOHHBIX OMBITOB: A€HATypalusi OEJIKOB MPU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS]

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
mMacca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIS U MOJTUKOHIEH AU

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusannst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHbBIX MOHATHHA, TaK U MOHSITHH, SBJISIOIIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAayUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoIndHoCTb, HaOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

@dusnka: Martepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUMHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BeliecTBa (O€NKH, YTIEBOIBI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMUHU

Xumuyeckuii snaeMeHT. AToMm. Sapo artoma, H30TONBL. JIEKTPOHHAs
000JI04Ka. DHEPreTUYeCcKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaH, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpesiesieHusl 3JEKTPOHOB MO OpOUTalsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[leprnonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [lepnoandeckoid cCuCTeMbl
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYyIINaM M TMEpUOaM.
3HaYeHue MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHAbI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTauimyeckas). MexaHu3Mbl
o0pa3oBaHHsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHbelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCIUHEHHUN. Howmenknarypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaMm.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHUsS MAacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU MPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumu4aeckoro pasHosecus. [Ipunnumn Jle Ilarense.

DnekTpoauTuueckas nuccounanus. CuibHbIe U ciaadbie 251eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabnun «[lepuonnueckas cucremMa XxuMuueckux sneMentoB [I. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEEICHUE CPEABl PACTBOPOB BEUIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEAKIMH HOHHOTO OOMeEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbiX (PaKTOpPOB HA CKOPOCTH
XAMHUYECKON pEaKIum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYEThl C HUCIOJIB30BAHUEM IOHATHS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramner.  Ilonoxxkenne HemeraisioB B llepuomuueckorn  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETANIOB (HA IpuMepe
KHCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAUIOB (TaJloreHOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COEUHECHUMU.



Meramnel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JIO0YEK
aToMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI PSJT HAMIPSKEHU METAIIOB.

XHUMUYECKHE CBOMCTBA BaXKHEUIMX METAJUIOB (HATPHUM, KaJiui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OObmue crocoObl momyueHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY |
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB W HMX IPEBPALICHUN:
U3Y4YEHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lO0B HEMETAIIOB, pELICHUE
OKCIIEPUMEHTATIBHBIX 3aJad, HAOJIOJEHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pAaTOPHBIX OMBITOB (B3aMMOJCIHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Uel, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHS U KM3Hb

Ponp xuMun B 00ECIEUEHUM DKOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX  POMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualibl JJs1 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus W 370pOBbE YEJIOBEKa: MpaBWJia HMCIOJIH30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOr0 MCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYEHUH OOmEeH
HEOpraHn4ecKor XxuMuM B 11 Kilacce OoCyIIecTBIsSETCS Yyepe3 MCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEeOpWs, aHalu3, CHHTE3, KiIacCUPUKAIMA, TMEPUOAUIHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYUHBI U CIUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKocHcCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC MOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIMBO,
pecypcHhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TMpenapaToB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJibTaTaM OCBOCHHS
OOy4YaronMMHUCsL TMPOTpaMM CpeHEero oOIero o0pa3oBaHus (JMYHOCTHBIM,
METanpeMETHBIM W TIpeaMeTHbIM). HayuyHo-meTonuyeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SBIAETCS CUCTEMHO-ACSITEIbHOCTHBIM MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMETa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0O0pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTIPEEIEHUIO;

HAJIM4YK1E MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOy4Yaroluxcsi PYKOBOJCTBOBATbCS B CBOEHU
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KUe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHUS MpeAaMeTa «XHMHS» TOCTUTalOTCS B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW [JEATEIbHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMAaMM U TpaBWIAMH  TOBEJEHHUSA, CIHOCOOCTBYIOLIMMHU  MpoleccaM
CaMOMO3HAHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOy4JaroImmxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaMeTa «XUMHSD OTpPaKaroT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakaaHCKOr0 BOCIMTAHMSA:

OCO3HaHMS 00YyYaIONUMUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3€ PA3IUUHbIX BUIOB YUYCOHOU e TEIBHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPYECTBAa B OOJACTH TEOPUM U MPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO IOCTH)KEHUS HAyKH €CTh PE3yJIbTar
JUINTEIBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMM M IOCIEAYIOIIEM
aHaJin3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€UYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallUH, CBA3AHHbBIE C XUMUYECKUMU SBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE IIOCIEICTBHM 3THUX
IOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pU3MyeckomMy u
IICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalieHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAMUBUAYAJIbHOTO M  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYalUX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIOJIEH;

OCO3HaHUS TOCTEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUsS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTLHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1ay
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGeCcCHuil pa3IudHoOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUM 10 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TpaeKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpedHOCTEN 00111eCTBA;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCOO0Pa3HOr0 OTHOUIEHUS K MPUPOJIe, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHMMAHUSL TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MTPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUM, NPUHOCIIIMX BpEH OKPYNKaAIOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONPUSITHBIE IKOJOTUYECKUE
MOCIIEICTBUA NPEANPUHAMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTUHU
xemodoOuu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
bopMHpOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBlieHuss 00 OKpYKaloIeM MUpE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJIsI COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMaHMCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpPbI, PEIICHUN TI00aTBHBIX TTPOOIEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPpyAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJieHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMSI SBJICHUH OKPYKAIOIIEro MUpPa U
MPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIeaTh 000CHOBaHHBIC 3aKTIOUCHHS HA
OCHOBE HAy4YHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Ipo0JIeM B PeaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHWIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B PAa3UYHBIX cepax mpodeccuoHanbHOMI

JESATEIBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111eT0 00pa30BaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYydaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIE TOHSATHUS, OTpa)Karoluue
[[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJ0B TMO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIiece, CUCTeMa, Hay4IHbId (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaJIbHbIC Y4eOHBIC NEeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHHKATHUBHEIE,

PEryJISTUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKUHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCS;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYECCKHE 3HAHUS M YHHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIIBHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMU Y4eOHBIMU No3HaBaTeJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHYecKmne JeicTBUSI:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesiTh LEIM JEITEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIBTATHI ACATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM W yCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHUS OTAETBHBIX (DAKTOB U
SIBIICHUI;

BBIOMpPAaTh OCHOBAaHUA M KPUTEPHUHM s KIaCCH(PUKALHUKU BEIIECTB U
XUMHUYECKUX PEaKIIii;

yCTaHABJIMBATh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYKIEHUS (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAcCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE TPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XuMHU4yeckas ¢GopMyna, YypaBHEHHE XHUMHYECKON
peakiuu — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aJ1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
peaKuuii;

(GopMyJIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSATEIBHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHHUIO pa3IudHbIX
METO/I0B [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYydHO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COJAEp>KaHUs, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(MOPMALMIO PA3IUYHBIX BUAOB U (OopM
MpEACTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTb;



(GbopMyIMpoBaTh 3aMpOChl U MPUMEHATh PA3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaLMK, HEOOXOAUMOW [JIs BBINOJHEHHS Y4YeOHBIX 3a7ad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaIuu (cxembl, TpaduKy, AUArPaMMBbI, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYyIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMel pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (pOpMyIHpOBaTH BHIBOJIBI
10 pe3yjbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHHWS TO3UIUN B
X07ie 00CyX/1eHHUs 1 OOMEHA MHEHUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO MO3HABATEJIbHYIO
NeSATEIbHOCTh, Ompeaesas e€ Lenu W 3aJadyd, KOHTPOJMpPOBAaTH W IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJroOpuTt™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEJI0BATENBCKUX 3ajad, BbIOMpaTh Hambosee
b (}EeKTUBHBIN CMOCO0 MX peHieHus ¢ y4ETOM TOJMyYeHHUsS HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUAX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHau3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  IPEJACTABIICHHM O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUU



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KYJBTYpPbl JIMYHOCTH, €€
GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71a9
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHHUS K CBOEMY 3J0POBBIO M IPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TOHATUS (XUMHUYECKUH DJIEMEHT, arToM, DJICKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass U COKpallEHHAs), MOJb, MOJISIpHAs
Macca, MOJIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIMOHANbHAs TpyIIa,
panukan, U30MEpPHs, U30MEPBI, TOMOJIOTUYECKUN PSAZ, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAHMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XMUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXale B OCHOBE MOHUMAHUS MNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUHM, (PAKTONOTHUYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM NEATEIbHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEpHbIC MPU3HAKUA TOHITHUH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAICHUN OpraHUUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUI HCIIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHUSI MOJICKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIEHHON)
dbopMynT OpraHMYECKMX BEHIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETH MOJIEKYJ OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH IMPUHAIJIC)KHOCTh HU3YUYEHHBIX
OpPraHWYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (yrJIeBOJOpPOAbl, KHUCJIOPOA U a30TCOAEpPKAIIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHbIC COEJUWHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cucremarndyeckod HomeHkiarype (IUPAC), a Takke NPUBOAUTH TPUBUAIIbHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIHIECTB (ITHIICH, MPOTMHIICH, alleTUJICH,
ATWICHTJIMKOJb, TIHIEPUH, (eHosl, (HOopMalbIeTH, aleTaabIeTul, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TIUIUH);

c(OpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWUIICH, AalEeTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKHX PEaKIUil ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIQJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHUH BEIIECTB U
XUMUUYECKUX SIBJICHUHN (HaOJII0JeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/I0l U JTa0OpaTOpHBIM O0OpPYAOBaHHMEM, a TaKXe IMpaBUiia OOpaleHUsT C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HArpEBaHUU, MOJTyYEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHEM, TWPEACTABISATH PE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3aluch YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMyJIMPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIMU3UPOBATh XHUMHUUYECKYIO
uH(hoOpMaIUIO, TOJy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaiuu, aTepHeT U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  JKOJOTHUECKH
1EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B UENIX
COXpPAHEHHsI CBOETO 3[I0OPOBbSI M OKPYKAIOMICH MPUPOIHON CPENbl, OCO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIci Tokazatens I[1JIK, mosicHITh Ha mpuMepax CHocoObI
YMCHBIICHUS ¥ TPEAOTBPAIICHHS WX BPEIHOTO BO3JCHCTBHS HA OpPTaHU3M
YeII0BEKa,

JUIST O0YYaIONIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAxX IMO3HAHUS BEIIECTB U
XUMHYCCKUX SIBJICHU;

UL CHETbIX H CcHa0OBUAANIMX OOYYaAIONIMXCS: YMEHHE WCIOIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmias U HeopraHuyeckas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJIM XUMHH B TIO3HAHUU SIBJICHUU
npupoasl, B (QOPMUPOBAHUM MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
GyHKIMOHATBLHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS IPAKTUYECKUX 3a/1ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUMX  3HAaHUM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIATalOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAS, METAJUIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUMBl ~XUMHUYECKUX  PEAKUHMA, PpacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALIUS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AIEKTPOJUTHYECKON Juccolmanuu, nepuoandeckuit 3akon J[. M. Menneneena,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUSI SHEPTUU
pU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKallMe B OCHOBE MOHUMAHHS NMPUUYUHHOCTH H
CUCTEMHOCTH XMMHMUYECKUX SIBICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUN U 0€30MMaCHOM HCTIOJIB30BAaHUN BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN JESITEIILHOCTH YEJIOBEKa;



c(OPMUPOBAHHOCTh YMEHMI BBISIBIATH XapaKTEpPHbIE MPU3HAKU TMOHITHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE NMOHATUA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U IpYTHUE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJUINYECKAsl, BOJOPOHAs) B COCAUHEHUAX, THUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHad,
VOHHAsl, METAJUIMYECKAs ), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY KiaccCy/TpyIie
COEJIMHEHU (IIPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBAHMUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPHIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
N. MeHnaeneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOITYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb DSJCKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MeHnneneeBa, WCHOJIb3ysl MOHATHUS «S-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPTrEeTHYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
10 nepuojaaM u rpymnnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMHYECKHME CBOMCTBA HEOPraHMYECKMX BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOILIBIO YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATh XUMHUECKHE PEAKIUH 10
pa3IMYHBIM TPHU3HAKAM (YUCIY M COCTaBy pPEArMpylOIIMX BEUIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKlNH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBISATh YPABHEHUS PEAKIMHA Pa3TUYHBIX
TUIIOB, TIOJTHBIE U COKpPALIEHHBIC YPABHEHUSI PEAKIMl HOHHOTO OOMEHA, YUUThIBas
YCJOBUS, ITPU KOTOPBIX ATH PEAKLIMU UAYT 10 KOHUA;



c(OpPMUPOBAHHOCTh YMEHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OINBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX pPacTBOpPax HEOPraHUYECKHX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTH YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peaKIMK OT Pa3Iu4HbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepH30BaThb XHWMHUYECKHE MPOIECCHI,
JeKalllie B OCHOBE MPOMBIILJIEHHOTO MOJIYYEHHUS] CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUNH 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Ta3oB
IPU XUMHYECKUX PEAKIUSAX, MACcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUuu
BELIECTB, TEIJIOBOrO 3((eKkTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILCHUS U COXPAaHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
nocyAoi M JabOpaTopHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuiia OOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCUAa BOAOPOJa B MPUCYTCTBUU KaTallh3aTopa,
ONpENENEHUE CpEedpl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOHN peakiuH,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIECHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
teMaMm «Metaiey u «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIlEHNH C BEIIECTBAMU U JIA0OPATOPHBIM 000pYI0BaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpPaBHEHUN COOTBETCTBYIOLIMX peakuil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIlMIO, TOJyYaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpelCcTBa MacCOBOM
KOMMYHUKaI, IHTepHET 1 ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  JKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBEICHUS B OBITY W TPYMOBOH NEITEIHHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpelbl, 0CO3HABATh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [I/JIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEJIOBEKa,

JUIST O0YYarONMXCsS ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE WCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHui JI. bpaiins ayis 3amucu XUMHAYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunuyectBo yacos
Ne HaunmeHoBaHMe pa3aeiioB DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTposabubie | IlpakTuueckue
n/n U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYeCcKOi XUMHUH
IIpenmer oprannyeckoiu
XuMHH. Teopus CTpoeHUs _
1.1 . 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpPraHUYECKUX COCAUHEHUN
A. M. bytneposa
Hroro no paszneny 3
Pa3nea 2. Yriesogopoasbl
IIpenenbHbIE YTI1EBOJOPOABI
2.1 PeA YHICBOAOPOA 2 https://resh edu.ru/subject/lesson/6151/start/149993/
— aJIKaHbI
Henpenenbubie
2.2 YIJIEBOJAOPO/BI: AJIIKEHBI, 5 1 https://resh.edu.ru/subject/29/
aJIKa/INEHbI, aJTKUHBI
Apomarnyeckue
2.3 p 3 https://resh.edu.ru/subject/29/
YTJIEBOIOPOABI
[IpupoiHBIE HICTOYHUKHT
24 YIIIEBOJOPOAOB U UX 3 1 https://resh.edu.ru/subject/29/
nepepadoTka
Uroro no pazgeny 13

Paznen 3. Kuciopoacoaep:kaniue oprannyeckue coenHeHust

3.1

Cnuprel. ®enon

3

https://resh.edu.ru/subject/29/




Anbneruasl. Kap6oHoBbie

3.2 6 https://resh.edu.ru/subject/29/
KUCHOTHL. CIIOKHBIE AHUPHI
3.3 VrieBoanl 5 https://resh.edu.ru/subject/29/
Hroro no pazaeny 14

Pasnen 4. AzoTconepxaiye opraHudecKue coeIMHeHUus

4.1

AMUHBI. AMUHOKHCIIOTEL.
benxn

3

https://resh.edu.ru/subject/29/

Uroro no pazaeny

3

Pa3pnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUSA

[Tnactmaccel. Kayuyku.

5.1 1 https://resh.edu.ru/subject/29/
Bosokna
Nroro no pazgeny 1
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME




11 KJIACC

KoaundecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ Kontpoasnsie | IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuoanueckas cucreMa XuMHYECKUX 3 https://resh.edu.ru/subject/29/
anemenToB /I. 1. Menaeneera
Ctpoenue Beniectsa. MHorooopasue
1.2 P - P 4 https://resh.edu.ru/subject/29/
BEIIECTB
1.3 XUMUYECKUE PEAKIIUU 8 1 1 https://resh.edu.ru/subject/29/
Uroro no pazgeny 15
Pasnen 2. Heoprannueckasi Xumust
2.1 MeTtanisl 1 https://resh.edu.ru/subject/29/
2.2 Hewmeramnel 1 1 https://resh.edu.ru/subject/29/
CBs13b HEOpraHmu4uec OpraHuyec
23 BA3D HEOPTAHMHCCIHX I OPTaiHeciux | https://resh.edu.ru/subject/29/
BEIIECTB
Hroro no paszneny 16
Pa3zaea 3. Xumus u :KM3HbL
3.1 XUMHA U KU3HDb 3 https://resh.edu.ru/subject/29/
Hroro no paszneny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTtBo
Jac0B

Bcero

JarTa usyyenus

Hdara no ¢akry

BBoausbiit uncrpykrax no Th. [Tpeamer
OpPraHUYECKOil XUMUH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopust cTpoeHust OpraHMYECKUX COeAMHEHUH A.
M. Bytneposa, e€ ocHoBHbIE non0keHUs. JI.O.Nel
MogenupoBaHie MOJIEKYJI OPraHMYECKUX BEIIECTB

Hpe,Z[CTaBJ'IeHI/IC (6] KJ'IaCCI/I(I)I/IKaI_II/II/I OpPraHu4YCCKuXx
BCIICCTB. HOMGHKHaTypa (CI/ICTeMaTI/I‘-IeCKaH) u
TPUBUAJIBHBIC HA3BAHUA OPTaHNYCCKUX BCILICCTB

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM PsiTT

MertaH 1 3TaH — OPOCTEUIINE TPEACTABUTEIN
ankanoB. JI.O. Ne2 KavecTBeHHOE OompesiesieHre
yIJIepo/ia ¥ BOJOPOJa B OPTaHUYECKUX BEIIECTBAX

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

DTUJIEH U TIPONUIIEH — MpOoCTeMine
npeactaBuTenu ankeHoB. JI.O.Ne3 o3Hakomiienue ¢
o0pasiamu 1miacTMacc

Wuctpykrax no Th. Ipaktuueckas padora Ne 1.
ITonyuenue sTHIEHA U U3YYEHUE €T0 CBOWCTB

AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PSAll. ALIETHIIEH — MPOCTEUIIIHI
Hpe,Z[CTaBI/ITeJIB AJIKUHOB




10

Anxamuensl. byranuen-1,3 u metunOyranuen-1,3.
[TorydeHne CHHTETUYECKOTO KayuyKa ¥ PE3UHEI.
JI.O.Ne 4 o3HaKoMIIeHHE C 0Opa3aMu KayudyKoB U
PE3UHBI

11

ApeHbl: 0eH301 U TOJTyoJl. TOKCHYHOCTh apCHOB

12

Boruncnenus no ypaBHEHUIO XUMHYECKOM
peakuuu.Onpenenenrne MoJIeKyISIpHON GopMyIibl
OpPraHMYECKOTO BEIIECTBA MO MACCOBBIM JIOJISIM
ATOMOB XMMHUYECKHUX 3JIEMEHTOB

13

I'eneTnyeckas cBs3b yriaeBogopoaos,
MNpUHAJICKAIIUX K Ppa3JIMYHbIM KJIaCCaM

14

[TpuponHbIE HCTOYHUKH YTIEBOIOPOIOB!
MIPUPOJIHBIN ra3 U MOMyTHbIE He(TIHBIE Ta3bI,
He(PTb U IPOAYKTHI €€ epepadoTKU

15

[TpupogHBIE HCTOYHUKH YTIIEBOJOPOIOB:
IIPUPOJIHBII ra3 U MOMyTHbIE HEPTSIHBIE ra3bl,
He(PTb U IPOAYKTHI €€ nepepadoTKU

16

Kontponbhas paboTa mo pazaerny «YTiaeBogopOab»

17

[IpenenbHbIe OAHOATOMHBIE CHUPTHI: METAHONI U
stanoi. Bogoponnas cBa3b. JI.O. NeS ['openue
CIIUPTOB

18

MHoOroaroMHble CIUPTHI: ITHUICHTINKOIb U
riuuepuH. JI.O.Ne6 B3anmoielicTBre rinieprHa ¢
ruapokcuaoM meau(Il)

19

deHoi: CTPOCHUC MOJICKYIJIbI, (I)I/ISI/I‘-ICCKI/IC u
XHUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC

20

Anbneruasl: GopMalbIeTUA U alleTalbICT U .
AneroH. JI.O.Ne 7 KauecTBeHHbIE peaKkLIMU




AJIbACTU 0B (OKI/ICJIGHI/IG aMMHAYHbIM pacCTBOpPOM
okcua cepedpa u rugpokcugom menu(Il))

21

OI[HOOCHOBHBIe MpEaACIbHBIC Kap6OHOBI)Ie
KHUCJIOTBI: MypaBbHHAsA U YKCYCHaAA

22

OI[HOOCHOBHBI@ MpEaACIbHBIC Kap6OHOBI>Ie
KHCJIOTHI: XMMHYSCKHE CBOMCTBA

23

Wucrpykrax no Th. Ilpaktuueckas padora Ne 2.
«CBoiicTBa pacTBOpa yKCYCHOM KHUCIOTBD»

24

CreaprHOBas U OJICMHOBAs KUCIOTHI, KaK
MPEACTABUTENH BBICIIUX KAPOOHOBBIX KHCIIOT.
Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE TeiCTBUE

25

CrnosxHble 3¢upbl KaKk MPOU3BOIHbIE KAPOOHOBBIX
KuCHoT. ['naponus cnoxsbIx 3¢upos. Kupsl:
TUIPOJIN3, IPUMEHEHUE, OMOJIOTHYECKas poJib
KHUPOB

26

VYrneBobl: cocTaB, kinaccudukaius. Baxkueiime
MpEeACTaBUTENH: TII0K03a, GPYyKTO3a, caxapo3a

27

Kpaxman 1 nemnrono3a Kak IpupogHbIe TIOJUMEDHI.
JI.O.Ne§ B3anMmozeicTBre Kpaxmana ¢ HOJOM

28

O0001IeHEe ¥ cucTeMaTh3anus 3Hanuil. Pemenue
3am1a4

29

Pemenne 3amau. OnpeeneHne MOIEKYISIPHON
(OpMyIIBI OPraHMYECKOTO BEIIECTBA TI0 MACCOBBIM
JOJISIM aTOMOB XHMHUYECKUX DJIEMEHTOB H 110 Macce
(0O6beMy) MPOTYKTOB CrOpaHUs

30

KonrtponsHast pabota no pasueny
«Kucnopoaconepxaiuye opraHuuecKue




COCOANHCHUA»

31 AMMHBI: METUJIAMWH U aHWJIMH 1
AMMHOKHCIIOTHI KaKk aM(OTEpHBIC OPTaHHYECKUE

32 COEIMHEHN, UX OMOJIOTHYECKOE 3HAUYCHHUE. 1
IlenTuael

13 benku xak npupoHbIe BHICOKOMOJIEKYJISIPHBIC |
COCIMHEHHUS
OCHOBHBIE MOHITHSI XUMHH BRICOKOMOJIEKYJISIPHBIX

34 coeauHennii. OCHOBHBIC METOJIBI CHHTE3a |
BBICOKOMOJIEKYJIIPHBIX coequHeHni. [1nacTtmaccel,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10O ITPOIT'PAMME 34




11 KJIACC

Ne i/

Tema ypoka

KoaunuectBo
9ac0B

Bcero

JaTa nzydyenus

Hdara nmo pakrty

BBoansbiit unctpykrax no Th. XuMudeckuii 3J1eMeHT.
ATOM. DiieKTpOoHHAas KOH(QUTYpaIKs aTOMOB

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema
XuMHYeCKHX d1eMeHToB /1. 1. MeHaeneeBa, ux CBA3b C
COBPEMEHHOM TEOpHUEl CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX
AJIEMEHTOB M UX COCIMHEHMM 110 IPYIIIIaM U IIEPUOJIaM.
3HaueHUE NEPUOJINYECKOr0 3aKOHA U CUCTEMBI XMMHUYECKUX
sanemenToB .M. Menneneesa B pa3BUTUM HAYKU

Crtpoenue BemiecTBa. XMMHUUYECKasi CBSI3b, €€ BUJIBL;
MEXaHU3MBbI 06pasoBaH1/1;1 KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3b

BanentHocTb. DnekTpooTpuniatenbHOCTh. CTeneHb
oKucIeHus. BeecTBa MOJEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHS

[TonsTne 0 nUcnepcHbIX cucteMax. VICTUHHBIE 1
KOJUTOMHBIE pacTBOPBL. MaccoBas 10151 BEIIECTBA B
pacTBope

Knaccudukanus u HoMEHKIIaTypa HEOPraHUYEeCKUX
COeMHEHMH. ['eHeTnYecKas CBsI3b HEOPraHUYECKUX
BEIIECTB, Pa3IMYHbIX KJIACCOB

Knaccugukaius XuMHUUECKUX Peakuii B HEOPraHUIECKOM
Y OPTraHUYECKOW XUMHH. 3aKOH COXPAHEHHUS MacChl
BEILECTB; 3aKOH COXPAHEHUs U MTPEBPAILCHNS SHEPTUU TIPH




XUMHYECKHX peakuusx. Pacuersl mo TXY

CxopocThb peakuu

10

Wuctpykrax no Th. Ilpaktuueckas padora Ne 1. «Brousiaue
pa3InYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIum»

11

OO6parumbie peakini. XMMHUYECKOE PAaBHOBECHE

12

OnexkTponauTHyeckas qucconuanus. [lonstue o
BOJIOpoIHOM Tiokazarese (pH) pactBopa. Peakiiu noHHOTO
oOMmeHa. 'maponu3 opraHuvecKux U HEOPraHMYECKIX
Beuiects. JI.O. Nel ITpoBenenue peakuuiit HOHHOro OOMeHa.
JI1.LO.Ne2 Ormipenernenne cpeibl pacCTBOPOB BEIIECTB C
IMOMOIIBIO YHUBCPCAJIIbHOI'O MHAUKATOPA

13

OKHUCIUTEIHFHO-BOCCTAHOBUTEIILHBIE pCaKknuu. ITonsarue 06
IIEKTPOJIM3€E PACIIIABOB M PACTBOPOB COJICH

14

O00011eHrEe U cCUCTEMATU3ALMS 3HAHUI 110
pazneny«TeopeTHuecKrue OCHOBBI XHMUN)

15

KOHTpOJIBHaSI pa60Ta o pasacity ((TeOpeTI/I‘{eCKI/IC OCHOBBI
XUMUN»

16

Mertamibl, ux nosnoxenue B [lepuoguueckoil cucreme
xuMu4eckux anemeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH
cTpoeHus atomoB. OO01Ire Gpusnveckre CBONCTBA METAIIOB

17

CrutaBbl METAJUIOB. DIIEKTPOXUMUYECKUN sl HAPSHDKEHUI
METAJIJIOB

18

XUMHYeCcKHe CBOWCTBA BaKHEHIIINX METAJUIOB (HATpUH,
KaJIWi, KaJIbIIUA, MarHui, AIIOMUHAN) U UX COSTUHEHUH.
JI.O.Ne3 B3aumoieiicTBHE THIPOKCHIA ATTFOMUHHUS C
pacTBOpaMH KHUCJIOT U LIET0YEi

19

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCAMHEHUM




XUMHYeCKHEe CBOMCTBA IIMHKA, JKeJie3a U UX COCTUHCHUM.

20
JI1.O.Ne4 KauecTBeHHBIEC pEaKIIMM Ha KATUOHBI METAJJIOB
HNuctpaykrax o Th. [Ipaktuaeckas padota Ne 2.

21 "Pemenue sKkCriepuMeHTaIbHBIX 3a/1a4 110 TEME
«Metamie»"
Hewmeramibl, ux nonoxxenue B [lepuonuueckoit cucreme

22 XuMHu4eckux 3aeMeHToB 1. 1. MenaeneeBa 1 0cCOOCHHOCTH
CTPOCHHMSI aTOMOB
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPOITHS

23 HEMeTaJUIoB (Ha IpUMeEpe Kucaopoaa, cepsl, pochopa u
yIaepoaa)

24 XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPhl U UX COCIUHECHMI

25 XvMHYecKue cBOKWCTBa a30Ta, (pocodpa u UX coeTuHEHU I
XUMHUECKUE CBOMCTBA yIiepoia, KPEMHUS U UX

26 coenuHeHuil. JI.O.Ne5 KauecTBeHHBIE peakiii HA AHMOHBI
A KaTUOH aMMOHHUSA

27 IIprMeHeHne BaKHENUIINX HEMETAIIOB U UX COCTMHEHUN

)3 Unctpykrax no Th. [Ipaktuueckas padora Ne 3. «Pemenue
AKCIIEPUMEHTANIbHBIX 3aa4 1o Teme "Hemerans"»
O00011eHne 1 cUCTEMAaTU3aLMS 3HAHUI 110 TEME

29 «Hemeraiuiby. BeruuciaeHnus mo ypaBHEHUAM XUMUYECKUX
pEeaKIMii 1 TEPMOXHUMHIECKUE PACUETHI

30 KoHnTtponbHas pabota mo Temam «MeTaisn u
«HemeTtauien)
Heoprannueckue u opraHm4eckue KMUCIOThl, OCHOBaHUSI.

31 AmpoTepHbIe HEOPraHNYECKHUE U OPraHUYECKHe

COCAMHCHUS. I'eneTrmueckas CBA3b HCOPTraHNYCCKUX 1




OpTraHU4YCCKUX BCIICCTB

Ponp xuMun B o0ecnieueHun BKOHOFHHGCKOﬁ,

32 SHEPIreTHYECKON U MUIIEBON OE30MaCHOCTH, Pa3BUTHH 1
MEAULITHBI
13 [IpencraBienust 06 oOmKX Hay‘lHBIXvaI/IHHI/IHaX |
MIPOMBIIIJICHHOTO MOJTy4YeHUs] BaXKHEHIIINX BEIIECTB
34 UYenoBek B MUpE BEIIECTB U MAaTEPHAIOB. XUMHS U |
3JI0pPOBbE YETIOBEKA
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 knacc/ Pyasutuc I'.E., ®enpaman O.I'., AkunoHepHoe 06111ecTBO
«3narensctBO «IIpocBenienue»
» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe 0011eCTBO

«HBZ{&TCHBCTBO ((HpOCBCHICHI/Ie»

METOJANYECKHUE MATEPUAJIBI 1JI5S1 YYUTEJISL
Xumus, 11 knacc/ IN'abpuensn O.C., Octpoymos U.I'., Cnankos C.A.,

AKI_[PIOHepHOG O6H16CTBO ((HB,Z[&TGHBCTBO ((HpOCBGIHeHI/IC»

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

DIeKTpOHHBIN o0pa3zoBarenbHbIi pecypc " canam EI'D. Cpennee oOriee
oOpa3oBaHue. Y4eOHbBIN MOy TIO PEIICHUIO TPYIHBIX 33aJlaHUN TT0 Y4eOHOMY

npeamety" Xumusa'".10 - 11 knaccer",AO NU3narensctBo"[IpocBenienue"






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 500683265192151047131792809664553389447852737356
Brnageney NMAawkoea ManuwHa HUKonaeBHa

OeicTevTened C 02.08.2025 no 02.08.2026



http://www.tcpdf.org

		2025-09-11T16:14:35+0500




