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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro ooOIero oOpa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEIHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbix B DenepalbHOM  TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTEeNbHBIX OpraHu3aunusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TnoNokeHn «Crtparernn pa3BUTHS BocnuTanus B Poccuiickoi
deneparun Ha niepuoa 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K ONPENEIICHUIO
oO1elt cTpareruy 00y4YeHus, BOCITUTAHUSL M PA3BUTHSL 00yJarONIuXCsl CpeICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTABHIIU
koHnentyanbabie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XuMHUYeCKoe oOpa3oBanue, MOJIy4aeMoe BBIITYCKHUKaMHU
o01reo0pa3oBaTebHON  OpraHU3alMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CpEHETr0 OOIIero o0pa3oBaHUsl CpeCTBaMU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIeHbl B
nporpaMme N0 XUMHUU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0MX weaed W MPUHILMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBbI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (()OPMHUPOBAHUE PAIIMOHATILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YeJOoBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMJIEMOM YacThbIO MUPOBOU KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W KM3HUM KaxXJI0ro uieHa oOmectBa. CoBpeMeHHas XMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH M HPUHUUIIAMHA CPEIHEro OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOJOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeameTa  «XUMHUs»  SABISAIOTCA  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P’KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLIUX MOHITHUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» c(popMupoBaHa B IMporpamMme MO XMMHHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlIeHU O cTpoeHuu BemecTB. CBeleHHs 00 H3yyaeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEIUWHEHHH. B Kypce OpraHM4eckol XUMHUU TMOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBSA3M, KJIacCU(UKAIIMOHHBIX MpPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriiOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0I1Iero oOpa3oBaHUs
TEOPETUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMHSD) 00yYaromMMcsl TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIIHM,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEeHHE (QYHKIUH 3TOro 3akoHa — OT
o0o0m1aroriei 10 00BACHAIONMIEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMALUIO U
NPUMEHATh €€ JUIsl TONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dopmupoBaHrue y OOy4YarOMIMXCSd MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHUMAaHUS
dunocockux MAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPIaHHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYMII MEXIAYy HOBbIMH (haKTaMHM U  TEOPETUUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHIEHUU 3KOJOTHMYECKUX NpodiieMm, a
Takke NpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOy4Jarommxcs NPUHATHIE NPOrpaMMON IO XUMHUU TOJAXOJbl K OIpPEAENICHUIO
COJlep)KaHUsI M MOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHMI, HUMEIOIMX 0a30Bo€ 3HAUCHHE IJIs
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, IOHCKa, aHalu3a Hu
00paboTku MHpOpMAaLK, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIENOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XXHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEACICHUH
COJIepKaTeJIbHOM XapaKTepUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOM TOYKE 3PEHMs TJIAaBHBIMU LEISIMH H3y4eHUs IpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUH KaK  BaKHEHIIeH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIICCTB W XUMHYECKHX pEaKiud, HEOOXOJUMBIX IS MPUOOpPETCHHUS
YMECHHI OpPHUEHTHUPOBATHCS B MHPE BEIISCTB M XHUMHUYCCKUX SIBJICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOMN 1 MOBCETHEBHOMN KU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e301macHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA 1IeJIel U 3a/1ad U3y4eHUS
IpeaMeTa B IPorpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHM XUMUU B OOJbIIed CTemeHH OTHAA€TCs  MPEeArnovYTeHHE
MPAKTUYECKON KOMIIOHEHTE COjep>KaHusl OOYy4YeHUs, OpPUEHTUPOBAHHOW Ha
NOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alliy, BIIAaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW I'PAaMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHEHHUS WX B PCATbHOU >KH3HU
JUTSL PEIICHUS TPAKTHUECKHUX 3a/1ad.

B cBsf3M C ATUM TpU U3YYEHUH TpeaMeTra «XUMHS» JOMUHHUPYIOIIEe
3HAauEHUE MPUOOPETAIOT TAKKUE LIETU U 3a]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dbopmupoBaHnre y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeSATeTLHOCTH: PEIICHHs MpoOJeM, MOorcKa, aHaIu3a U 00padOTKu MH(POPMAIIUH,
HEOOXOMUMBIX JUIsi TPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XWUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKHX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYAIbHBIX W TBOPUYECKUX
CHOCOOHOCTEH 00YJaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIH30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaHMUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJIECHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BaXHOW POJM B PEIICHUH TJIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHUS SHEPTETHUECKUX PECYpCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEpexHOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe NPUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobuiero oopazoBaHusi, cocrabisieT 68 dacos: B 10 kiacce — 34 yaca (1
gac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefenio).

COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHM4YECKOM XUMHMHU

[IpeameT opraHnyecKOi XMMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIYyYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHUYECKUX
coenunenuil A. M. byTtiepoBa, e€ ocHOBHbIE 1010KeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHM4ecKux BemecTB. ['omosorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COECIUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpeacraBnenne o kinaccupukanuu opraHnyeckux BeniecTB. HoMmeHkmarypa
OpraHMYEeCKUX COEIUHEHUN (CUCTEeMaTHUYecKas) W TpUBUAJIbHBIE HAa3BAHMS
BAKHEHUIIINX NPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualaMd Ha HUX



OCHOBE, MOJEIMPOBAHME MOJIEKYJ OpPraHUYECKHWX BELIECTB, HAOJIOJACHUE W
ONKCAHKNE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILIEHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPCHHE).

YriaeBoaopoanbl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MeraH W 3TaH —
IpOCTEHIIME NPEACTABUTENN alKaHOB: (PU3NYECKUE U XHMHUYECKHE CBOMCTBA
(peakuu 3amMelieHus] U TOPEHUs), HAxXOXKIEHUE B IMPUPOJE, IOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psii. DTHIIEH U MPONUIIEH —
MpOCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
MOJINMEPU3ALINH ), TOITYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIIne
XMMHYECKHE CBOMCTBa (peakuus nojaumepusanuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— TMPOCTEHIIMIA TPEICTaBUTENb AJIKHUHOB: COCTaB, CTPOEHHE, (U3UYECKUE U
XMMHYECKHE CBOWCTBA (pEaklUu TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THApaTalllH,
TOpPEHMUsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, cTpoeHue, (pU3NYECKHE U XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHHUsI U HUTPOBAHUS), NOJIYYEHUE U NMPUMEHEHUE. Tonyon:
cocmas, cmpoeHue, uauueckue U  XUMudeckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue u npumereHue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIEKAMNUMHA K
pPa3IUYHBIM KJIACCAM.

[IpyponHble HMCTOYHMKH YIJIEBOAOPOAOB. IIpupoaHblii Tra3 W NOMYTHBIE
HedTauble Ta3pl. Hedth u e€ mpoucxoxnenune. CrocoObl mepepadoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUN, KaTaTUTUYECKUil), mupoiu3. [IpomyKThl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTU U B ObITy. KaMeHHbIN
yrojib U MPOAYKTHI €r0 MepepadoTKU.

DKCHEPUMEHTANbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HaKOMJIEHHME C o0pa3lamMu IUJIacCTMacCc, Kay4yKOB M PE3UHBI, KOJUICKIHH
«Hedptp» u  «Yromp», MoIenMpOBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3Y4YEHHUE €T0 CBOMCTB.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM IMPOJIYKTa PEAKIMU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEILIECTB WJIA MTPOYKTOB PEAKIIUN).




Kucnopoacoaepsxkamme opranudecKue coeJMHEeHUst

[IpenenpHple OQHOATOMHBIE CIHUPTHL. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
dusznyeckue W XHUMUYECKHE CBONCTBA (pEaKkIMH C aKTUBHBIMHU MeETaJlIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEHHEe. BoJopoaHble CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. OJTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
dusznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJCHCTBHE CO MICIOYHBIMH
MeTaJUlaMH, KaueCTBEHHasi peakilds Ha MHOTroaToOMHbIe crnupThl). [leiicTBue Ha
opraHusM yenoBeka. [[puMeHeHre ramuepruHa U STUIECHTJIMKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (U3NYeCKue U XHUMUYECKHE CBOMCTBA.
Toxcuunocth perona. [Ipumenenne GpeHomna.

Anpneruibl U kemownwvl. DopMmanbiaeruj, —aneTanbACTUN:  CTPOCHUE,
¢u3znyecKkue U XMMUYECKHE CBOMICTBa (peakUMM OKHCIEHUS U BOCCTAHOBIICHUS,
KAauECTBEHHBIE PEAKLIMN ), IOJyUYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIJIOTBL: CTPO€HHE, (PU3NYECKHEe U XUMUYECKHE CBOWCTBA (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakuus dTepupuKaIim), MOJIyYEeHUE U IPUMEHEHUE.
CreapuHoOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblj1a KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['muponus
cioxHbIX 3¢upoB. XKupsel. ['unponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb JKUPOB.

VYrneBoabl:  cocraB, KilacCU(PHUKanmus  YriieBoAoB  (MOHO-, JHU- H
nonucaxapuapl). ['oko3a — mpocTermmmii MoOHOCaXxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcuom Meau(ll), oxucieHne amMmmuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HaX0XJEHUE B MpPHUPOJE, NPUMEHEHUE,
ouonoruueckas poib. otocunTe3. pykTo3a Kak U30MEP IIIFOKO3BI.

Kpaxman u memnono3a Kak nNpupojHbie nmonuMepbl. CTpoeHue Kpaxmana u
nenono3bl. Pu3nueckue W XHMMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
npoBeJieHUe, HAOMIOJCHUE W OMUCaHHE JIEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE HTaHOJIa
okcugoMm Meau(Il)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEWUCTBHE TIJIMIIEPUHA C
ruapokcugom meau(ll)), anpuernoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(Il), B3ammMopeicTBHE Kpaxmalia C HOIOM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOW KHCIIOTHI.

PacuéTHrble 3amaun.



Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BENIECTBA WM MPOAYKTa PEaKIUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM ITPOTYKTOB PEAKIIHH).

A30TcozeprKallie OPraHun4eCcKUe COCTUHEHUSI.

AMMHOKHCIIOTHI KaKk aM(pOTEepHbIE OpraHuyYecKkue coeAuHeHus. duzndeckue
U XMMHYECKHE CBOMCTBAa aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonormyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NOpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuunas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
HaOJIFOICHUE W OMKCAHUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIlrs OCIKOB MPH
HarpeBaHUM, IIBETHbIC PEAKIIUU OEITKOB.

BricokoMoOJIeKYJISIPHbIE COeINHEHNS

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpPHU3AIU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHAEHCAIIHSL.

OKCIIEpUMEHTAIbHBIE METOAbl H3YyYEHHsS BEIIECTB M WX MpPEBpallCHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCcTMAacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€M NPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1mMe ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBJICHWE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIM3, CUHTE3, KiIaccuukaiys, nepuoaudyHOCTh, HAOII0ICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: MmaTepus, OJHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HDHEPreTUYECKUN ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUYECKUE BETUYNHBI U €AMHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHU3ME,
dboToCHMHTE3, OMOJIOTMYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOIbBI, JKHPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIC MOPOIBI, TIOJIE3HBIE UCKOTIAeMbI€, TOTLIIMBO,
pecypchl.



TexHonorus: IMUIICBBIC TPOAYKTBI, OCHOBBI PAIMUMOHAJIBHOIO IIHTAHUA,
MOKOIIMEC CpeaAcTBa, JICKAPCTBCHHBIC 1 KOCMCTHYCCKHUC IIPCIIApaThl, MAaTCpUAJIbI U3
HCKYCCTBCHHBIX U CHHTCTUYCCKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKU dJeMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUYecKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJAO0B. DNEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [lepnoamyeckoid cucTeMbl
xuMuueckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB H
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TEpUoaaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBsS3b. BHAbl XHUMHUYECKOW CBSI3H
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHHOCTS.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTALNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsTne o nucnepcHbix cucreMax. VICTUHHBIE WM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10J1s1 BelleCTBa B paCTBOPE.

Knaccuduxanus HEOPIraHUYECKUX COCJINHEHUU. Homenknarypa
HEOPraHUYECKNX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumuueckas — peaknusa. Kmaccupukanmss —XUMHYECKMX — peakiuii B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpBI, BIMAKOIIME HA COCTOSHHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnextponutryeckas nuccornuanus. CuibHbIe U ciiadblie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIas, HEUTpAJIbHAS, IIEJIOYHAS.



OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPalllCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKux 3neMeHToB [l U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
OMKCAaHKE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE MEPOKCUIA
BOJOPO/JIa B MPUCYTCTBUU KaTalIU3aTOPa, ONPEACIICHUE CPEIbl PACTBOPOB BELIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIAUKATOPA, PEAKUUH HOHHOTO OOMEHA),
MPOBE/ICHUE TIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKIIUN.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pAcUE€Thl C HMCIIOIB30BAHUEM IOHSATHUSI «MACcCOBas
JIOJIS1 BELIECTBAY.

Heoprannuyeckas xumus

Hemeramner. Ilonoxxenne HemeraiuioB B llepuomumueckor  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETALIOB (HA IpuUMEpe
KHCJIOpOoaa, cephl, hochopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpEeMHMs) W HX  COCAMHEHUUA  (OKCHJIOB,
KHCIJIOPOJCOIEPKAIINUX KUCIOT, BOJOPOJAHBIX COETUHEHUN ).

[IpuMeHEHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramisl. [lonoxenue meramnos B Ilepuoguueckoi cucreMe XMMHYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTtayioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XWMUYECKHE CBOMCTBA BAKHEHINUX METALIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, aJlOMUHMHI, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUMH.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHbIE METOJIbl M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
U3y4YeHUE KOJUIEKINH «MeTayuibl U CIUIaBbl», 00pa3lloB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJEHWE W OIMCAHHUE JIEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJCHCTBHE THIPOKCHIA ATIOMHUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa wiM 00BbEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,



pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
13 BEILIECTB UMEET MPUMECH.

XuMuA M JKU3Hb

Ponp xuMum B 00ecCIlieUeHHHM 3KOJOTHYECKOM, DHEPreTUUeCKON W IMUIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBiennss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJy4YCHHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MATEPHUAIOB. BAXKHEUIIHNE CTPOUTEILHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTepHajabl, KpacKh, CTEKJIO, KepaMHKa,
MaTepUasbl s 3JNEKTPOHUKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MHUHEPAJbHbBIC
yA0OpeHus.

XuMHusA U 3J0pOBbE YEIIOBEKA: IpaBWia MCIOJb30BaHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiIa OC30MaCHOTO HCIIOIL30BaHUS MpernapaToB OBITOBOM XMMHUU
B IIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi  MeXOpeAMETHBIX  CBA3€W TMpU  U3YyUYCHUM OOImed u
HEOpraHudeckol XuMuu B 11 Kiacce oCylleCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATHUH, TaK MW TIOHATUM, SBIISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TMOHSITHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, Kiaccu(puKaius, IMepUoOJUIHOCTh, HaAOIIOCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUN YPOBEHD, BEIIECTBO, TETO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3UUYECKHUE BEJIMYMHBI U €AUHUIIBI UX
W3MEPEHUS, CKOPOCTh.

buomorus: kneTka, opraHu3M, SKOCHUCTeMa, Owocdepa, Makpo- u
MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3MeE.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HbIE UCKOIMAEMbIE, TOILIURBO,
PECYPCHL.

TexHonorust: XMMU4YeCKasi MPOMBIIUIEHHOCTb, METAJUTypPTrHs, MPOU3BOIACTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEJIILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHIIEBAs
MPOMBINJICHHOCTh,  (hapMarieBTUUECKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX TMpenapaTroB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHASA MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOTPAMMBI TI0 XMMHUM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYUYalOIIMMHCS MPOrpaMM CPEAHEro OOIIEro
oOpa3zoBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM M MpeAMETHbIM). HaydHo-meTonuyeckoi OCHOBOM Juisi pa3paboTKH
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MIPOrPAMM CpEIHEro oOIiero oopa3oBaHUs SIBISETCS CUCTEMHO-ACSTEIbHOCTHBIN
MOJXOI.

B cooTBeTCTBHM C CHUCTEMHO-IEATEILHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS
npeaMeTa « XMMHUsD Ha YPOBHE CPEIHETO 00IIero 00pa30BaHus BBIJCICHBI CIEIYIONIUE COCTABIISIIOIIIE:

OCO3HaHHE OOYYAIOIIMMUCS POCCHUMCKON TpaKIaHCKOW HWJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEIBHOCTH ¥ CAMOOTIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHIO;

1[eJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOCKACHUMN JIMUHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEW U UCTOPUUECKUX
TpaauIuii 0a30BOM HAYKW XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH JEATEILHOCTH IEHHOCTHO-CMBICTIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU LIEJIOCTHOM CUCTEME XUMUYECKOT0 00pa3oBaHus;

HaJIMYue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XHUMHS) JOCTUTAIOTCS B €IWHCTBE y4E€OHOW M BOCHUTATEIHHOU
JESATEIPHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKUMH, COLUMOKYJBTYPHBIMHU, IYXOBHO-HPABCTBCHHBIMU LIEHHOCTSAMHU WU
ujeaiaMi POCCHUICKOTO TPaKJAHCKOTO OOIIecTBa, MPUHATHIMEU B OOIECTBE HOPMaMU W TIpaBUJIAMHU TIOBEICHHSI,
CITIOCOOCTBYIOIIUMHU MPOIIECCaM CaMOIIO3HAHUsI, CAMOPA3BUTUS U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH 00YUYaIOIINXCS.

JInyHOCTHBIE pPe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpakaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHON U
MPAKTUYECKOHN JACSITEIILHOCTH 00YJarOIIUXCsl 0 Peau3aIlii IPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIE€ B YACTH:

1) rpamIaHCKOro0 BOCIIMTAHMS

OCO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U IIPABOMOPSIKY;



MPECTABIICHUS O COLIMATBHBIX HOPMAaX U MpPaBUIaX MEXIUNYHOCTHBIX OTHOIIEHUMN B KOJUIEKTHUBE;

TOTOBHOCTHM K COBMECTHOW TBOPYECKOM NEATEIBHOCTH IPU CO3/JIaHUHM YYEOHBIX MPOEKTOB, PELICHWU YYEOHBIX U
MO3HABATENbHBIX 3aJ1a4, BHIIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS], JJOTUKY U apTyMEHThI JPYTUX MPHU aHAINU3E Pa3IMYHBIX
BUJIOB y4EOHOU JIeATETbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHMS:

LEHHOCTHOTO OTHOIIECHHS K UCTOPUYECKOMY M HAYYHOMY HACJIEANIO0 OTE€UECTBEHHONW XUMUMU;

YBaXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH M MPAKTUYECKOTO MPUMEHEHHUSI XMMUHU, OCO3HAHUSI TOTO, YTO
JOCTIKEHUSI HAyKW €CTh pe3yibTaT JUIMTENbHBIX HAONIOJACHUM, KPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX TOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca W II03HABATENIbHBIX MOTHMBOB B TNOJYYEHUH U MOCIEAYIOIIEM aHalu3e HHPOpMalUud O MEepeIOBBIX
JTOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBAThH CUTYallUM, CBA3aHHBIC C XMMUYECKUMU SIBIICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYNKU CBOMX TOBAPUIIEH C MO3UIIUN HPABCTBEHHBIX U MIPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUs [IEHHOCTEW 3I0pOBOr0 M 0€30MacHOro o0pasa >KM3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIECHHUS K
coOCTBEHHOMY (PU3MUYECKOMY U NICUXUYECKOMY 3/10POBBIO;

coOIoIeHrs TpaBWJl O€30MacHOro OOpalleHusi ¢ BellecTBaMM B OBITYy, MOBCEIHEBHON JXKM3HM U B TPYJIOBOU
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUJ HWHIWBUIYATBHOTO M KOJUIEKTHBHOTO OE€30MaCHOTO TOBEJACHUS B CHUTYaIMSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHS BPEIHbBIX MPUBbIYEK (YOTPeOIEHUs aJIKOT 0I5, HAPKOTUKOB, KypEHHUs);

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATUBHON KOMIIETCHTHOCTH B YYEOHO-HCCIICOBATEIBCKON JEATEIBHOCTH, OOIIECTBEHHO TIOJIC3HOM,
TBOPYECKOW U IPYTUX BUAAX JEATECIbHOCTH;

YCTAHOBKM Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUYECKUX 3aJ]lay COIMaIbHON HAmpaBJIEHHOCTH (B paMKaxX CBOETO
KJ1acca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3yUEHUIO Mpodeccuid pa3IudyHOro pojia, B TOM YHCIE HAa OCHOBE MPUMEHEHUs
MPEAMETHBIX 3HaHUI 10 XUMUM;

YBaKEHUS K TPYAY, JIOJSAM TpyJa U pe3ybTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAIBHOW TpaeKTOpuu oOpa3oBaHus, Oyaymied mnpodeccuu u
peanu3anuu cOOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH LEIECO00Pa3HOr0 OTHOIICHHMS K MTPUPOE, KAK HUCTOUHHUKY CYIIECTBOBAHUS XKU3HU HA 3eMJIE;

MOHUMAaHUS TI00aTBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIEM, BIUSHUS YKOHOMUYECKHUX MPOIIECCOB Ha COCTOSHUE
IIPUPOJHOMN U COLIMATIBHOU CPEJIBL;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHIKEHUNW XHUMUHU IS PEHICHUsS BOIPOCOB PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

AKTUBHOT'O HENPUATHS JIEUCTBUN, NPUHOCIIIMX BpPEN OKPYXKAIOLIEW NMPUPOIHOW CPEAE, YMEHHsS NPOTHO3UPOBATH
HEOJIAronpUsITHBIE YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIIATh UX;

HaJM4usl Pa3BUTOrO HKOJOTUUECKOTO MBIIIJIEHUS, YKOJIOTUYECKOU KYIbTYpbl, OMbITA AESITEILHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COIIMAIBLHON MPaKTHUKE,
CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTUBOCTOSITh UJ1€0I0THH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
MPaKTUKH;

MOHMMAaHUS CHEeUU(PUKM XUMHHM KaK HayKd, OCO3HaHHMS €€ poju B (POPMHUPOBAHUHM PANMOHAIBHOTO HAYyYHOTO
MBIIJICHUS, CO3/JIaHUM LEJIOCTHOTO MPEJCTAaBIEHUSI 00 OKpY)KAlOUIEM MHpPE KaK O €IUHCTBE NPUPOJAbl U YEJIOBEKa, B
MO3HAHUY TTPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHEHHUS MMPUPOTHOTO PABHOBECHS;



yOexAEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHUHU [UIsl COBPEMEHHON IMBWIM3AIMU: B €€ TyMaHHUCTUYECKOM
HANpPaBJIEHHOCTH ¥ Ba)XHOW POJIM B CO3JaHMM HOBOW 0a3bl MAaTepHAIIbHON KYJIbTYpbI, PEHICHUU TJIOOATBHBIX MPoOIeM
YCTOMYMBOTO Pa3BHUTHs YEJIOBEYECTBA — CHIPHEBOM, DHEPTreTUYECKON, MHINEBOW W IKOJOTHYECKOW OE30MacHOCTH, B
Pa3BUTUU MEAMIMHBI, 00ECTIEYEHNH YCIIOBUN YCHENIHOTO TPYyJa U AKOJIOTHYECKH KOM(OPTHOU >KU3HHM Ka)JAO0ro 4ieHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHON T'PAaMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHMSA, HCIIOJIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIIOCOOHOCTH HCIOJb30BaTh MOJyYaeMble 3HAHUS U aHalIu3a U OOBSICHEHHMS SIBJIICHUW OKPYXAIOLIEro Mupa u
OPOUCXOASAIIMX B HEM H3MEHEHUW, YMEHHUS JielaTb OOOCHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAy4YHBIX (DAKTOB H
VMMEIOLIUXCS JAHHBIX C LIEJIbIO ITOJIYYEHUs JOCTOBEPHBIX BBIBOOB;

CHOCOOHOCTH CaMOCTOSITEIbHO UCHOJIb30BaTh XUMUUYECKUE 3HAHUS JUJIsl pELICHUs TPOOJIEM B peasIbHbIX KM3HECHHBIX
CUTYyalusX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJIyUYE€HUIO HOBBIX
3HAHUW IO XUMHUH B COOTBETCTBUHU C )KMU3HEHHBIMU OTPEOHOCTIIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodeccnoHanbHOU AesATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE pe3ynbTaThl OCBOCHHS yUeOHOro MpeaMera « XMMHUs» Ha YPOBHE CPEAHEro o01ero oopazoBaHUs
BKJIFOYAFOT:

3HauMMble JUIsi  (OPMHUPOBAHUS MHUPOBO33PEHHS OOYHAIOMIMXCS MEXIMCIMIUIMHAPHBIE  (MEXKIPEIMETHBIC)
oOllleHay4YHbIE TOHATHS, OTpPAXAIOUIME IEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa M cHelupuKy METOJO0B IO3HAHMS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHs, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHbIH (DaKT,
IPUHLIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCle0BaHNE, HAOIIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCalbHble y4yeOHble IeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJIATHUBHBIC), OOECIEUMBAIOIINE
dbopmupoBanre PyHKIIMOHATBHON TPAMOTHOCTH U COLIMAIBHON KOMITETEHLIUH 00YyYarouuXcsi;

CHOCOOHOCTh OOYYaroIIMXCSl MCHOJIb30BaTh OCBOEHHBIE MEKIUCIMILUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUA U
yHHUBEpCaJbHbIE yueOHbIE NeUCTBUS B TO3HABATEIBHOM U COIIMAIbHOM MPaKTUKE.



MeranpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIAJCHUE YHHUBEPCAJIbHBIMU  YYEOHBIMH  IMO3HABATEIHHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne yHUBEPCAJIbHBIMYI YUeOHBIMH MO3HABATEIbHBIMU JeHCTBUAMM:

1) 6a30Bble JJOrH4YecKmne JAeicTBUSI:

CaMOCTOSITEeILHO (hOPMYJIUPOBATH M aKTyaJIU3UPOBaTh MIPoOJIeMy, BCECTOPOHHE €€ pacCMaTprBaTh;

ONpEeNeNATh UETU JEATECIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTUKEHUSI, COOTHOCUTH PE3YJIbTaThI
JEATEIIBHOCTH C MIOCTABJICHHBIMU LEIISIMU;

MCIMOJIb30BaTh TMPH OCBOCHUHU 3HAHWM MPUEMBI JIOTMUYECKOTO MBIIIJICHUS — BBIACIATh XapaKTEPHBIC IPHU3HAKU
MOHSATUM M YCTAHABJIMBATh HMX B3aUMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIUE MOHATUS I OOBSICHEHUS OTISIbHBIX
(haKTOB U SIBJICHHI;

BBIOMpATh OCHOBAHUS U KPUTEPHUU ISl KJIacCU(UKAIIUY BEIIECTB U XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBSI3U MEXKYy U3y4aeMbIMU SIBJICHUSIMU;

CTPOHUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTUBHBIC, JCIYKTHUBHBIC, 10 aHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B paCCMaTPHUBAEMBIX SIBJICHUSX, (DOPMYITHMPOBATH BEIBOJIBI M 3aKITFOUCHUS,

MPUMEHSIThH B TIPOIIECCE MO3HAHUSI, UCTIONB3YEMbI€ B XUMHUU CUMBOJMYECKHUE (3HAKOBBIC) MOJIETHU, MPEO0OPa30BhIBATh
MOJICIbHBIE TPEJCTABICHUSI — XUMHUUYECKUW 3HaK (CMMBOJI) dJIEMEHTa, XMMUYecKas (popMyra, ypaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUH YYEOHBIX IMO3HABATENIPHBIX M NPAKTUUECKUX 3ajad, MPUMEHSTh Ha3BaHHbBIE MOJIEIbHbIC
MPEJICTaBICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 6a3oBble HcCIIeA0BATEIbCKIE eiiCTBHS:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOT'O TTO3HAHMS BEIIECTB M XUMUYECKUX PEAKIIU;

dbopmynupoBaTh LM U 3aJa4M  KUCCJICIOBAHMS, MCIOJb30BaTh TOCTABICHHBIE M  CAaMOCTOSITEILHO
chopmyTupOBaHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JJ1s1 (JOPMUPOBAHUS TUIIOTE3HI 110 MPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIQJICTh HABbIKAMM  CAaMOCTOSITEJIbHOTO  IUIAHUPOBAHUS W MPOBEACHUS  YYECHUUYECKUX  IKCIIEPUMEHTOB,
COBEpIIEHCTBOBaTh YMEHMsS HaOII0aTh 3a XOJOM IIpoIlecca, CaMOCTOSATENIbHO TMPOTHO3UPOBATH €ro pe3yJbTar,
dbopmynupoBath 000OIIEHHUS ¥ BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTH pe3yJIbTAaTOB HCCIEIOBAHMS, COCTAaBJISAThH
000CHOBaHHBIN OTYET O TIPOJICTAHHOM padoTe;



npuoOpeTaTh OMNBIT YYEHWYECKOW MCCIIEOBATEIbCKOM M MPOEKTHOW NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TMOHMCKY METOJOB PEIIEHUs MPAKTUYECKHX 3aJ1ad, MPUMEHEHHIO Pa3Iu4HbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHHMKAX HHGOpManMK (HAay4yHO-NOIYJsApHAs JUTepaTypa XHMHYECKOrO
COJIepKaHusl, CIpaBOYHbIE MOCOOUs, pecypchl VMHTepHeTa), aHATIM3UPOBaTh MH(GOPMALIUIO PAa3IMYHBIX BHAOB U (hopm
IPEICTABIICHUS], KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(GopMyIMpOBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe UH(OpMALK, HEOOXOAUMOH I
BBITNOJIHEHMSI YU€OHBIX 3a/1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA HWH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOATENLHO BBIOMpATh ONTHUMAJIbHYIO (pOopMy mpencTaBieHuss UHGopManuu (CXeMbl, rpaduKH, JUarpaMmbl,
TaOJIUIIbI, PUCYHKHU U APYTHUE);

UCIIOJIb30BaTh HAyYHBI fA3BIK B KadecTBE CpEJICTBAa Mpu paboTe ¢ XHUMUYECKOW HHPOpMauuen: NPUMEHSATh
MEXIpeIMETHbIE ((PU3MUECKUE U MaTEMaTUUYECKUE) 3HAKU U CUMBOJIBL, (POpMYJTbl, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JIB30BaTh U MPE0OPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OgBiaeHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXKJZaeMOM TeMbl B XOJE JAuajora W/WIA TUCKYCCHM, BBICKAa3bIBATh WJIEH,
(bopMynIUpOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a/1auu;

BBICTYNAaTh C TMpE3EHTAlUeN pe3ybTaTOB IMO3HABATEIBHOW MAESTENbHOCTH, MOJYYEHHBIX CaMOCTOSITEIbHO WIIU
COBMECTHO CO CBEPCTHHKAMHU INPHU BBITOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA, IPAKTUYECKON pabOThl MO MCCIEIOBAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, pealn3aliy y4eOHOro MpoeKkTa U (pOpMyIHMpOBaTH BEIBOJBI MO pPe3yIbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHU ITyTEM COTJIACOBAHUS MO3UIUH B X0/1€ 00CYK/IeHUSI U OOMEHAa MHEHUSMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU ACHCTBUAMM:

CaMOCTOATENLHO TUIAHUPOBATh U OCYILECTBIISATH CBOIO MTO3HABATEIBHYIO ACSTEIBHOCTD, ONIpeessa e€ el 1 3a/1a4H,
KOHTPOJIUPOBATh U 0 MEpE HEOOXOIMMOCTH KOPPEKTHPOBATh NPEIaraéMblii aJFOPUTM JEUCTBUN INPHU BBIITOJIHEHUU



y4eOHBIX M HCCIIEIOBATEIbCKUX 3a7a4, BIOUpaTh Hanbosee 3(PPEeKTUBHBIN CIIOCOO MX pELICHUS ¢ y4ETOM MOIy4YEHHUS
HOBBIX 3HaHHMM O BEIIECTBAX U XMMUYECKUX PEAKLUAX;
OCYLIECTBIIATH CAMOKOHTPOJIb CBOCH IEATEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «OpraHndecKkasl XUuMUsh OTPaAKAIOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA O XMMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIU
XUMHUU B TIO3HAHUM SIBJICHUN TPUPOAbI, B (DOPMUPOBAHUM MBIIIJICHUS U KYJIbTYpbl JUYHOCTH, €€ (HYHKIIMOHAJIBHOM
rPaMOTHOCTH, HEOOXOJUMOM JJIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U AKOJOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPash BKJIIFOYAET: OCHOBOIIOJIATAONINE MOHATHS (XUMHUYECKUHN AJIEMEHT,
aToM, DJIEKTPOHHAs O000JI0YKa aroMa, MOJEKYyJa, BaJCHTHOCTb, D3JIEKTPOOTPUIATEIHHOCTh, XHMHUYECKasi CBS3b,
CcTpyKTypHas popmyna (pa3BépHyTas U COKpaliéHHas), MOJb, MOJISIPHAs Macca, MOJISIPHBIM O0BEM, YIIEPOIHBIN CKEJIET,
GbyHKIIMOHANBHAS TPYMa, paauKall, U30MEpHs, U30MEPhI, TOMOJIOTUYECKUHN Psil, TOMOJIOTH, YIJII€BOAOPOIbI, KUCIOPO U
a30TCOJIEpKAIlle COCAUHEHUSI, MOHOMEP, TTOJIMMEDP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U
3aKOHBI (TEOpHUsi CTpOEHUs opraHudeckux BemectB A. M. byTiepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMUECKHN S3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE IOHUMAHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX SIBICHUM, (DaKTOJOTHYECKUE CBEIACHUS O CBOMCTBAxX, COCTaBe, MOJIYYECHUH U
0€30IMacHOM HCTOJIb30BAHUM BAKHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIIATh XapaKTepHbIE MPU3HAKK TOHSATHUN, YCTAaHaBJIMBATh MX B3aUMOCBS3b,
WCIMOJIB30BaTh COOTBETCTBYIOIIME TIOHATHUS TIPU OIMCAHWUU COCTaBa, CTPOCHUS W MPEBPALICHUN OPraHUYECKUX
COCTUHECHUH;

chOpPMHUPOBAHHOCTh YMEHHH HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJMKY JJIi COCTaBJICHHUS MOJIEKYJISIPHBIX MU
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (POpMYJ OPraHMYECKHMX BEIIECTB W YPaBHEHHH XUMHUYECKHX PEaAKIIUH,



W3TOTaBIMBATH MOJIETH MOJIEKYJ OPTaHWYECKHX BEIICCTB IS WUTFOCTPAIlMA WX XUMHYECKOTO W TPOCTPAHCTBEHHOTO
CTPOCHHS,

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIICKHOCTh N3YUECHHBIX OPTAHMYECKUX BEIIECTB IO X COCTABY H
CTPOCHHUIO K OINpPEACIEHHOMY KJacCy/Tpymnne COeAUHEHUM (yriIeBOIOPOIbl, KUCIOPO U a30TCOAECPKAIUE COCIUHEHUS,
BBICOKOMOJICKYJISIPHBIE COCIMHEHHUsI), JaBaTh UM Ha3BaHUsl mo cuctematuueckol HomeHkiarype (IUPAC), a Ttaxxke
MPUBOJNUTHh TPUBHAIIbHBIC HA3BAHUS OTACIIBHBIX OPTaHMYECKUX BEIICCTB (ITHIICH, MPOMHIICH, alleTUJICH, YTHIICHTIINKOIb,
rmneprH, ¢eHos, GOopMalbIerua, aleTanbAeTH, MypaBbUHAs KHCJIOTA, YKCYCHas KHCIIOTa, OJICMHOBas KHCIIOTa,
CTeapuHOBas KUCJIOTa, TIII0K032a, (GPYKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOpMHUPOBAHHOCTh YMEHHS OMPEIEIATh BUIbI XMUMUYECKOW CBSI3M B OPraHUYECKHX COCAMHEHUSIX (OJAMHApPHBIE U
KpaTHBIE);

c(hOpPMHPOBAHHOCTh YMEHHS IPUMEHSTH TIOJIOKCHHS TEOPUHU CTPOSHUS OpraHndeckux BemiecTB A. M. bytnepoa mis
0OBSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MAcChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTpOCHHE, GU3HUECKUE U XUMHUUYECKHE CBOMCTBA TUITMYHBIX
MPEICTaBUTENICH PA3IMUHbBIX KJIACCOB OPTaHMYECKHUX BEIIECTB (METaH, 3TaH, dTUJICH, IPOMUIICH, alleTHIIeH, OyTaaueH-1,3,
MeTwiOyTagueH-1,3, OeH30J, METaHOJ], JTaHOJ, STWICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalbJIeTu/l, MypaBbUHAS H
YKCyCHasl KHMCJIOTBI, TJIFOKO3a, KpaxMmaj, IeJITI003a, aMUHOYKCYCHAsl KUCJI0Ta), WLTIOCTPUPOBATh TCHETHUECKYIO CBSI3b
MEXIy HIMH YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITUH C UCTIOJIBb30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTJIEBOJIOPOJHOTO CHIPhs (HE(DTh, IPUPOJAHBIN Ta3, yTroJb),
CIOCOOBI MX TIEPEPa0OTKH U MPAKTUIECKOE MPUMEHEHHE MPOIYKTOB MepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHHI MPOBOAWTH BBIYMCICHHUS 10 XUMHUYECKUM YpaBHEHUsSM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIICCTBA WJIM MPOAYKTa PEaKIMH MO MU3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 MCXOJHBIX BEIICCTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIaJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJ[aX HAyYHOTO MMO3HAHMS, UCIIOJIb3yEeMbIX
B XMMUU TPH U3yYEHUU BEIIECTB U XUMHUYECKUX SBJICHUU (HAOIIO/IEHUE, U3MEPEHUE, YKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCITOJI30BaTh CHUCTEMHBIC XUMWYCCKHE 3HAHUS JUIA TPUHATHS PEIICHWA B KOHKPETHBIX JKU3HEHHBIX CHUTYAIMSX,
CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHUEM;



c(OpMUPOBAHHOCTh YMEHUU COOMIOJATh TpaBWia TOJB30BAaHUSA XUMHUYECKOW TMOCYI0M u JabopaTopHBIM
o0opy/noBaHHEM, a TakKe MpaBuia OOpaIIEHUS C BEIIECTBAMU B COOTBETCTBHHM C HHCTPYKIHUSMHU IO BBIMOJHEHUIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBITIOJHATH XUMUYECKUN SKCIEPUMEHT (IIPEBpAILICHUsS] OPraHUYECKUX
BEILIECTB [IPU HarpeBaHMHU, MOJIyYEHUE ITUIIEHA U U3YUEHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPTaHUYECKUX BEILIECTB,
JieHaTypauus OEJNKOB IPY HArpEBAHHMH, IBETHBIE PEAaKIMU OEJIKOB) B COOTBETCTBUU C MPABHIIAMH TEXHUKH 0€30MaCHOCTU
npu oOpalleHHMH C BEUIECTBAMH M JIaDOPATOPHBIM OOOpPYJOBAHMEM, MPEICTABIATh PE3YyIbTaThl XHUMHYECKOTO
JKCIIEPUMEHTa B (OpME 3alHCH YpPaBHEHHH COOTBETCTBYIOLIUX pEaKUMd U (OpMYIUPOBATH BBIBOABI HA OCHOBE 3THUX
pe3ynbTaToB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(GOpPMAlMIO, IMOJIyYaeMyl0 W3 pPa3HbIX
MCTOYHUKOB (CpEACTBAa MAacCOBOM MH(popmanu, IHTepHET U APYTHUX);

c(OpMHPOBAHHOCTh YMEHUI COOJI0/IaTh MPaBUJIa SKOJIOTHYECKU LEIECO00PA3HOTr0 NOBEACHUS B OBITY U TPYIOBOM
NEATEIbHOCTH B IIEJIAX COXPAHEHUs CBOErO 370POBbS U OKPYKAIOIIEW NPUPOIHOM Cpenbl, OCO3HABaTh OIACHOCTH
BO3JICHCTBHSI Ha )KMBBIE OPTAHU3MBI ONPEIEIEHHBIX OPraHUYECKUX BEILECTB, MOHUMAas cMblIcia nokazarens [1/IK, moscHaTs
Ha IpUMEpPax CocOObl YMEHBIIEHHUS U TPEIOTBPALEHUS UX BPEHOTO BO3JEHCTBUS Ha OPTaHU3M YEJIOBEKA;

Uil OOy4YaroMMXCAd C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3[0POBbSl: YMEHHE TNPUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHU;

JUTSI CJICTIBIX M CITA00BUIANIUX O0YUYaIOIIMXCA: YMEHHUE UCTIOIb30BaTh pebe()HO-TOUeUHYI0 cucTeMy o003HaueHuii J1.
bpaiins s 3anucu xumMudeckux Gopmyi.

11 KIIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «O0111ast 1 HeOpraHuuecKasi XUMUs OTPaKaroT:

c(OpPMHUPOBAHHOCTD MPEACTABICHUI: 0 XMMHUYECKON COCTABIISIONIEH €CTECTBEHHO-HAyYHOW KapTHUHBI MHUPA, POJIU
XUMHHM B TO3HAHWUU SIBICHUN NpUPOIbl, B (HOPMHUPOBAHUM MBIIUICHUS U KYyJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOM
IrPaMOTHOCTH, HEOOXOAUMOM NJIsl pelIeHUs] MPAKTUUECKUX 3a7a4 U HKOJIOTMYECKd 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
310pOBBIO U IIPUPOJIHOM CPELE;



BJIaJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOIOJIAraIOIINE MOHATUS (XUMUYECKHUI 3JIEMEHT,
aToM, HM30TOM, S-, pP-, d- SJIEKTPOHHBIE OpPOMTANIM aTOMOB, WMOH, MOJIEKYJia, MOJb, MOJSIPHBIH OO0BEM, BaJCHTHOCTD,
ANEKTPOOTPULIATENHHOCTh, CTEIIEHh OKUCIICHUS, XUMUYECKasl CBsI3b (KOBAJICHTHAs, HOHHAS, METAJNINYECKasi, BOJIOPOIHAs),
KpUCTAJUTMYECKasT PEHIETKA, TUIbl XMUMHUYECKUX PEAKLHM, pACTBOP, SJEKTPOIUTHI, HEIJIEKTPOJUTHI, IEKTPOIUTUYECKAS
JUCCOIIMAIINS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON peaklMH, XUMHUYECKOE paBHOBECHE); TEOPUHU U
3aKOHBI (TEOpHUs FNEKTPOIUTUUECKON NUCCOLMAIUK, nepuoauyeckuii 3akoH . M. MenaeneeBa, 3aKOH COXpaHEHUSI MACChI
BEILIECTB, 3aKOH COXPAHECHUS M MPEBPAIICHUSI YHEPTUM MPU XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOINYECKUMA
A3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE MOHUMAHUS NMPUUYUHHOCTA U CUCTEMHOCTH XMMHUYECKUX
SBJICHUM, (hAKTOJIOTHYECKUE CBEJCHHS O CBOMCTBaX, COCTaBe, MOJYYCHUH W O€30MaCHOM HCMOJIb30BAaHUU BAKHEUIIIHUX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JIEATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUHN BBIABIIATh XapaKTepHbIC MPU3HAKK TOHSATUM, YCTAHABJIMBATh MX B3aUMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IPU ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPAILICHUN;

c(hOpMHPOBAHHOCTh YMEHHUH UCIOJIb30BaTh XHUMHYECKYI0 CHMBOJUKY JUISI COCTaBlIeHUS (OPMYyJT BEIIECTB U
ypaBHEHUN XMMHUUYECKHX peakiui, cucremarnueckyro HoMeHkiarypy (IUPAC) u TpuBManbHbIe Ha3BaHUS OTIACIBHBIX
HEOPTaHUYECKUX BEIIECTB (YrapHbIM ra3, YIJIEKUCIbIA ra3, aMMHUak, TamiéHasi U3BeCTh, HEraméHas W3BECTh, NMUThEBAs
coJia, MUPUT U JIpyTHUe);

c(hOpMUPOBAHHOCTh YMEHHUH ONPENENATh BAJCHTHOCTh W CTENEHb OKUCICHUS XUMHYECKHX JJIEMEHTOB B
COCIMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBSA3M (KOBaJEHTHAs, MOHHAS, META/UIMYECKasi, BOJAOPOJHAS) B
COCAUHEHUSIX, THUN KPUCTALIMYECKOM pEIIETKA KOHKPETHOrO BellecTBAa (aTOMHAasl, MOJICKYJsIpHAsi, WOHHAas,
MeTaJlJTH4YecKas ), XapakTep Cpe/ibl B BOJHBIX PaCTBOpPAaX HEOPraHUUYECKUX COCIMHEHU;

c(hOpMUPOBAHHOCTh yYMEHUM yCTaHABIMBATh NPUHAICKHOCTh HEOPraHWYECKUX BEIIECTB IO HUX COCTaBy K
ompenenéHHOMY KJIacCy/TpyIie COeAUHEHUN (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJUIbl, OKCHJIbI, OCHOBaHWSI,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUN PAaCKpPBIBATh CMBICI mepuoandeckoro 3akoHa JI. . MeHmeneeBa u A€MOHCTPUPOBATH
€ro CUCTEMATU3HPYIOUTYI0, O0BSICHUTEIBHYIO U MPOrHOCTUYECKYIO (DYHKIUY;

c(OpPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHHUE aTOMOB XUMHUYECKUX »dJieMeHToB |14
nepuonoB Ilepuogndeckoit cuctembl xumudeckux smeMeHToB J[. M. MenpaeneeBa, ucmonb3ys TOHITHS «s-, p-, d-



AIIEKTPOHHBIE OPOUTATNY, «IHEPTEeTUUYECKHE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHUMHUYECKHX
AJIEMEHTOB M MX COEIMHEHMM IO nepuoaam u rpynmnam llepmonmueckon cucreMbl Xxumudeckux snemeHtoB . U.
Menpeneesna;

c()OPMUPOBAHHOCTh YMEHHMM XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB, IOATBEP)KIAATh CYIIECTBOBAHUE TE€HETHMYECKOW CBS3M MEXIY HEOPraHWYECKUMH
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OpPMHPOBAHHOCTh YMEHUS KIIACCUPUIMPOBATH XUMUYECKUE PEAKLIUU 110 PA3IMYHBIM MpPU3HAKAM (YUCITY U COCTaBY
pearupyomux BEIIECTB, TEIUIOBOMY 3 (EKTy peakiUH, W3MEHEHUIO CTENEHEH OKHMCIEHUS 3JIEMEHTOB, O0OpaTUMOCTH
peaKkuuy, y9acTUIO KaTajlu3aTopa);

C()OPMUPOBAHHOCTh YMEHUU COCTAaBJISITh YpPaBHEHHUS pEaKUUil pa3IMyHBIX THUIIOB, IOJHBIE MU COKpAIIEHHBIE
YpaBHEHUS PeaKUUii HOHHOTO OOMEHA, YYUTHIBAsK yCIOBUSA, TPU KOTOPBIX 3TH PEAKIUU UAYT A0 KOHLA;

c(OPMHPOBAHHOCTh YMEHUW MPOBOAMTH pPEAKUWHU, MOATBEPKIAIOIMINE KAYECTBEHHBI COCTaB pa3IMYHBIX
HEOPTaHUYECKUX BELIECTB, pPACIO3HABAaTh OMNBITHBIM IIyTEM HMOHBI, NPUCYTCTBYIOLIME B BOJHBIX pPacTBOpax
HEOPTraHUYECKUX BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHI pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUNA MOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOrO 0anaHca ATUX Peakluid;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOW PEAKIMU OT PA3IUYHBIX (PaKTOPOB,;
XapakTep CMEIEHUsI XUMUYECKOTr0 paBHOBECHS B 3aBUCMMOCTHU OT BHEIIHETo Bo3aelcTBu (mpunuui Jle [arense);

c(pOPMUPOBAHHOCTh YMEHHUH XapaKTEepHU30BaThb XMMHUYECKUE TMPOILECCHI, JIEKAIIUE B OCHOBE MPOMBIIUIEHHOTO
MOJIYYeHHS] CEPHOM KHUCIIOThI, aMMHAKa, a TaKkke C(HOPMUPOBAHHOCTH MPEACTABICHUA 00 OOUIMX HAYYHBIX IMPHUHIMIAX U
HKOJIOTHYECKUX MPOOIEMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYUCIIEHUS C HCIOJIb30BAHUEM IOHATHS «MaccoBasl JOJIsl BEIIECTBAa B
pacTtBope», 00BEMHBIX OTHOILIEHUH T'a30B NMPU XUMUYECKUX PEAKLUAX, MACChHI BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE UM 00BbEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIIIOBOTO AP (eKTa peakui Ha
OCHOBE 3aKOHOB COXPAHEHUS MACChI BEUIECTB, ITPEBPAILCHHS U COXPAHECHHS YHEPTUH;



c(OpMUPOBAHHOCTh YMEHUU COOMIOJATh TpaBWia TOJB30BAaHUSA XUMHUYECKOW TMOCYI0M u JabopaTopHBIM
o0opy/noBaHHEM, a TakXKe MpaBWiIa OOpalleHHs] C BEHIECTBAMH B COOTBETCTBUUM C HMHCTPYKIUSMHU IO BBINOJTHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHUU IIJIAHUPOBATh U BBINOJHATE XUMHUYECKHI HKCHEPUMEHT (pa3iokKeHHE IEepOKCUAA
BOJIOpPOZa B TNPUCYTCTBUM KAaTajau3aTopa, OINPEIEIIEHUE CPEAbl PAaCTBOPOB BELIECTB C IOMOIIbIO YHUBEPCAIBLHOTO
UHAMKATOpa, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOW pEaKkIUu, peaklnud HOHHOTrOo OoOMeHa,
KauyeCTBEHHBIC PEaKIMU Ha CyJb(aT-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KATHOH aMMOHHSI, PEUICHHE IKCIIEPUMEHTATbHBIX
3a1a4 no temaMm «Metamb» u «Hemeramiby) B COOTBETCTBUM C MPaBUJIAMU TEXHUKH 0€30MaCHOCTH MpHU OOpallleHUU C
BELIECTBAaMH U J1a00paTOPHBIM 000pYyI0BAaHUEM, IPEACTABIIATh PE3YIbTaThl XMMUUECKOTO SKCIIEPUMEHTA B (hOpME 3aUCH
YPaBHEHU COOTBETCTBYIOIIUX peaklUUi U (OpMYyIUPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(OpPMAIHIO, MOIy4aeMyl0 H3 Pa3HBIX
UCTOYHHUKOB (CpeICTBa MACCOBOM KOMMYHHKAINH, IHTEpHET U IpYTHX);

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPaBUiia YKOJIOTHYECKHU IE€JIECO00Pa3HOT0 TOBEACHHS B OBITY U TPYIOBOM
JESATEIbBHOCTH B LEJISX COXPAHEHMs] CBOErO 3JI0POBbS U OKPYXKAIOIIEH NPUPOAHON Cpelbl, OCO3HABATh OMACHOCTh
BO3/ICHCTBHS Ha JKMBBIE OpPTraHU3MBbI OMPEACIEHHBIX BEIIECTB, MOHMUMas cMbIch mokaszatens [1JIK, moscuaTe Ha mpumepax
CIoCcOObI YMEHBIICHUS U MPEIOTBPAIIEHUS X BPEAHOTO BO3CHCTBHS HA OpTraHU3M YEJIOBEKa;

Ui OOYYaroIMXCsl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBS: YMEHHE NPUMEHSTh 3HAHUS OO0 OCHOBHBIX
JOCTYMHBIX METO/1aX MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHUI;

JUISL CIIETIBIX M CJIA0OBUIAIIMX O0YYAIOIIMXCS: YMEHHUE UCIIOJIb30BATh PENbe(PHO-TOUCUHYIO cucTeMy 00o3HaueHui JI.
Bbpaitns nis 3anucu XuMudeckux Gopmyl.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
e i/ HanmeHoBaHMe pa3eioB U TeM KounuecrBo yacos DJIEKTPOHHBIE
°en/n
NporpamMmbl Bcero Kourpoabuesie  IIpaktuueckue (uupposbie)
padoThI pa6oTnI o0Opa3oBaTe/bHbIE




pecypchbl

Pa3nes 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XUMHH

[Ipenmet oprannyeckoit xumuu. Teopus

1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytieposa

Htoro no pazneny 3
Paznea 2. Yraesogopoasl

2.1 [IpenenbHble yraeBoaOpOAbl — aJKaHbI 2

29 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6
) QJIKaIUEHBI, AJTKUHBI

2.3 ApomaTnueckue yrieBogopoabl 2

54 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOJIOB U 3
) ux nepepaboTka
Hroro no pasneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJuHeHHs

3.1 Crnuptsl. ®enon 3

39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7
) Croxubie 3QUPBI

3.3 VYrneBons! 3
Hroro no pazneny 13
Pa3znea 4. A3oTconepxkaiye OpraHudecKkue coe{uHeHust

4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3
Uroro no pazgeny 3




Paspnen 5. BeicOKOMOJIEKYISIPHbIE COCUHEHUS

5.1 ‘ [TInactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKUE Peakiuu 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Meraibl 6 1
2.2 Hewmeranisl 9 1 1
)3 CBs13b HEOPTAaHUYECKUX U OPTAHHMYECKUX 5
) BEIIECTB
Hroro no pazgeny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XUMHS U KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




HOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[IpenmeTt opraHuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopus cTpoeHUst OpraHUYEeCKUX

coenunennii A. M. byrnepoga, eé
OCHOBHBIE TTOJIOKEHUS

[IpencraBnenue o knaccuukanum
opraHuveckux Beniects. HomeHkmatypa
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHUS OPraHMYECKUX BEILECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKHUU P

Meran u 3TaH — npocTenme
MPEICTaBUTENN ATKAHOB

AJNKEHEI: cOCTaB U CTPOCHHUC, CBOMCTBa

OTHIIEH W IPOIHJIEH — MPOCTEUIINE
MIPEICTaBUTENH aJIKEHOB

[IpakTuyeckas padora Ne 1. «ITomyuenue
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
Metunoyranuen-1,3. [lonyuenue
CUHTETUUYECKOTO KayuyyKa 1 pE3UHbI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTpOCHUA,

10 TOMOJIOTUYECKUH psAll. ALIETHIIEH —
MPOCTEUILINN MPEICTAaBUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

15 MPUPOHBIN a3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHoroaTroMHbl€ CIUPTHI: 3TUIICHTIUKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHe
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeToH

)1 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAs U YKCYCHast

22 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOW KUCIOTBD»

CTeapI/IHOBaﬂ H OJICMHOBAs KHCJIOTHI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a Kak COJIM BBICIINX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee JeiicTBIe
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYrneBoabl: cocTaB, KiaccuPUKaIUS.

27 Baxkueiimme npencTaBuTeNn: IIII0K03a,
¢bpykTo3a, caxaposa

)3 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoaconepskaiiyue opraHu4ecKue
COCIMHEHUS

30 AMWHBI: METHJIAMUH U aHWJINH
AMUHOKHCTIOTHI KaK aMmpOTepHbIC

31 OpraHUYECKUE COCANHEHUS, UX
Ouosorudeckoe 3HadeHue. [lenTumbt

1 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

1 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN

34 OCHOBHBIE METOILI CHHTE3A




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCAVMHEHUM.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YeCKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 3neMeHTOoB [[.M1. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,Z[Ha}I CBA3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenenn okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

HOHSITI/IG (0] lII/ICHepCHBIX CUCTCMax.
HcTuHHBIC U KOJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PeaKIum»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anexkTponuze
pacIiaBoB U pacTBOPOB COJIEH

KontponbHas paboTa mo pazaery
«TeopeTnueckne OCHOBBI XUMHUU»

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
MCTaJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeramibl, UX Mojg0XeHUE B
[Tepuoanueckoii cucTeMe XUMHUUYECKHUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

duznveckKre CBOMCTBA HEMETAIIIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI M X
COEIMHEHU I

23

XuMudeckue cBorcTBa a3oTa, hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAUIOB U UX
COCIMHEHUN

26

O0001IeHrEe 1 cUCTEMAaTH3alUs 3HAHUHI 110




TeMe «Hemertamnel». Beruucienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

)% KonrtponbHas pabota no remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuyeckue coequHenus. ['enernueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BELIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUH MEAMIIMHBI
IIpencraBnenus o0 0OIMX HAYYHBIX

32 MIPUHINIIAX TIPOMBIIUIEHHOTO MTOITY4YEHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XUMUA U 370pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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