MyHHUHNIAJbHOe aBTOHOMHOE 00111e00pa3oBaTe/IbHOE yupeKIeHne
Tpounukas cpeaHss o6meodpa3oBaTe/ibHas IIK0JIA

MPUHSATO VTBEPK/IAIQ
Ha neaaroru4yeCKom COoBeETe HHPCKTOP
[Tporokon Ne 9 ot 19.02.2024 r. MAOY Tpowuukas COLL

. /~ M.B/ T'ycesa
[Ipn 0 56-O/1 ot
19:02.2024-r:

PABOYAS ITPOI'PAMMA
YYEBHOI'O ITPEJIMETA

«XuMus»
qutst 10-11 kraccoB (6a30Bblit ypoBeHB) cpeiHero ob1iiero o6pa3oBaHus
2024-2025 yueOublii rox

(c ucnonb3oBaHueM 060pyJ0OBaHHs LIeHTPa 06pa30BaHusI €CTECTBEHHO-HAYYHOU U
TeXHOJIOTHYECKO# HanpaBnenHocted «Touka poctay)

CocraBurels:

AmimnueBa Exarepuna BukeHTheBHa,
YUHUTENIb XUMHHU,

. ITIepBOH KBANTU(UKALMOHHON KaTErOpuu

c. Tpounkoe, 2024



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBI CpeaHEro oOIero oOpa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrPaMMBblI, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt cTpateruy 00y4YeHus, BOCIUTAHUS U PA3BUTHUS 00yUYaIOIIUXCs CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TPeOOBAHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHNX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbI0 M TPUPOAHONW cpene. Peanmmusyercss xumuyeckoe oOpa3oBaHue
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HM OOIIECTBA, a TakXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOUIETO MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M XKHU3HU Kaxaoro uineHa odOmiectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
r100anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSL.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyyaromuxcs, HEOOXOJUMYH0 MM [ BbIpa0OTKM MHMPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0ecrnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOroooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJAXOJa K M3yYEHUI0 YydyeOHOro Marepuajia u OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DIIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
c(OpMHPOBAHHBIE Ha YPOBHE OCHOBHOIO 00IEro 0Opa3oBaHUs MEPBOHAYAIBHbBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOIMYECKUX MO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XUMHUUYECKHX PEaKIUSIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENILHON W TMPAKTHUECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMMXCA MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAy HOBbIMH (paKTaMHM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B n1nmane pemeHuss 3aga4  BOCHUTAHMS, PA3BUTUS M COLMAIM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3jMyYHBIX BHJIOB JESATENIBHOCTHU: pEUIeHHs] NpoOsieM, IOWUCKa, aHalu3a M
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 001Iero o0pa3zoBaHus, IPU ONPEICTICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 =11 kJ1.) sBIISIFOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE sI3bIKa HAYKW, YCBOCHHE W TMOHHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMEHHA OpPHUEHTHUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHUX SBICHHIA,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conepxaTesibHasi XapaKTepUCTUKA 1IeJIeH U 3a7a4d U3y4eHHUsI
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTAAETCA  MPEANOYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W NMPUMCHCHHS WX B PEaTbHOW KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIJICKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHUBEPCATbHOE 3HAYCHHE IS Pa3IUYHBIX BHIIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBHUH C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWA MJIA TPHHITHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

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

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKMX BemecTB. [omoisorus, wnsoMepus. XHMHYECKas CBs3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPALLCHHIA:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBjIeHUe, 0OYTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHME, (PU3MUEecKHe WU
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMsSI U HUTPOBAHUS), MOJYYEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MTPOBEICHUE MPAKTUUYECKONW PabOThl: MONyYeHHUE STUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOa U 3TaHOJa Ha OPraHKu3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3blI), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W WX IPEBPAIICHUI:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeesieHus AJIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMuueckux asnemMeHtoB J[. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHAbl XWMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS BEIIECTB M HX MPEBpaIlCHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPEEICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHSATHUSI «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCAUHECHUM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CIuiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI PSJI HAMIPSYKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIBHBIE METOJIbl HM3Y4YEHUs BEIIECTB WU MX IPEBPAILCHUIA:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIU OJHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKA: MpPaBWJIA HCIMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpPraHU4eCcKol XuMuM B 11 Kiacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KiIacCUPUKAIMs, TEePUOANIYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.



@dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U CIUHUIIBI UX
HU3MEpPEHUSI, CKOPOCTb.

buonorusi: kneTka, opraHu3M, S3KOocHUCTeMa, Owocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pPECYpPCHI.

TexHomorusi: XuMHYECKasi MPOMBIIUICHHOCTb, METAJUTYypPrus, MPOU3BOICTBO
CTPOUTEIBbHBIX MaTEPUAJIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IMpEenaparoB, NTPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

[InanupyeMble pe3ynbTaTsl ONMPAIOTCS Ha BEIYIIHME LEJIEBBIE YCTaHOBKH,
OTPa)KaroIIMe OCHOBHOM, CYIITHOCTHBIM BKJIAJI N3y4aeMOM ITPOTPpaMMbl B PA3BUTHE
JUYHOCTH O0Y4YarolUXcs, UX CIOCOOHOCTEM € HCIOIb30BaHUEM 00OpPYIOBAHMUS
neHTpa «Todka pocTay.

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpeHEro OOlIero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeMETHBIM W TOpeaAMETHbIM). HayyHo-mMeToauyeckod OCHOBOM s
pa3pabOTKHU IUJIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrpPaMM CPEIHEr0 OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBIN MOAXO/.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYYarolIMXCsl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CLIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH )KU3HEHHBIE MJIaHBI.

JIMYHOCTHBIE pEe3yJbTaThl OCBOEHHUA MpeAMeTa «XHUMHs» JOCTHTaloTCs B
eIMHCTBE Y4YeOHOM M BOCHUTATEIbHOW NEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HAealaMUd POCCUHCKOTO TPa)KJAHCKOro OOIEeCTBa, MPUHATBIMU B OOILECTBE
HOpMAMM U TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OMNbITA MO3HABATEILHOM M TPAKTUYECKON JESTeNIbHOCTH
oOy4Jaronuxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHMS



OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M TNpaBWIaxX MEXKIMYHOCTHBIX
OTHOILIEHHI B KOJUJIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh U TPUHUMATh MOTHUBBI, HaMEpPEHHSs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

[IECHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAydYHOMY HaCJEIUIO
OTE€UYECTBECHHOMN XHMUM;

YBaXEHUSI K TMPOIECCY TBOpPUECTBA B 00OJIACTH TEOPUU U MPAKTUYECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KpPOIMOTJIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHHH U TMOCICTYIOIEM
aHanu3e WH(POpPMAIMU O MEPEOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYIKH CBOMX TOBApHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME MOCJIEACTBUUA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 310poBOTO M 0Oe3omacHoro oOpasza IKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MUYECKOMY M
MICUXUYECKOMY 3710POBbIO;

COONIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl IEHHOCTH TIPaBUJl HWHJIUBUAYAJIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:



KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEIBCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUH NPAKTHYECKUX 3a1ad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY M3YUEHHIO MPOPECCHI Pa3InvyHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U Pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaJIbHOM TpacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 1I€JIECO00PA3HOr0 OTHOILIEHHUS K IPUPOJIE, KaK HCTOUYHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOOJIEM, BIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELIEHHs BOIIPOCOB PALIMOHAIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUM, NPUHOCIIIMX BpEH OKPYNKaAIOUIEH
IPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOM
IIPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemodoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CINEeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMHUpOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpY)KarolleM MHpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKa, B
NMO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
MIPUPOTHOTO PaBHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOMN
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pPOJK B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIIEHUN TI00aTBbHBIX MTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIrETUUYECKOU, MUILEBON U



HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, O0OCCIICUCHHH YCIOBUI
YCHENIHOTO TPyJa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHWUMAHHUS CYIIHOCTH METOJIOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HaydHbIX (AKTOB W UMEIONIMXCA JaHHBIX C IENbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

WHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKON IEATeTLHOCTH,

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTIMU;

HMHTEpeca K 0COOEHHOCTSAM TpyJa B pas3inyHbIX chepax npodhecCuoHATbHOM
NEATeTLHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) O0IIeHayYHbIe TOHSATHUS, OTPakKAIOUUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CIHeNU(PUKY METOJ0B TIO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, dSHEPTHs, SBJICHUE,
poIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleOBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABaTEIbHBIC, KOMMYHHKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETEHITNH 00YJarOIINXCs;
CIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHMKATHBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
IelCTBUSIMM:

1) 0a30Bble JJOrH4YecKmne JecTBUSI:



CaMOCTOSITENNFHO ~ (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh UENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AESATEIBHOCTH C TOCTABJICHHBIMU LEISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIICIIATh XapaKTEpHbIE MPU3HAKKA TOHATHM W YCTAaHABJIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (DAKTOB U
SIBJICHUU

BBIOMpATh OCHOBAaHUA M KpPUTEpUM U1 KJIACCU(PUKALMU BEHIECTB U
XUMUYECKUX PEAKIINN;

YCTaHaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JAECIYKTUBHBIE, I10
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIMPOBATH BHIBOJIBI U 3aKIIOUYEHUS;

INPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMHH CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJIEMEHTa, XHUMHUYecKas ¢GopMylia, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PEUICHUH Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTUYECKHX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC TIPE/ICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE TeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB U XHWMHUYECKHX
pEeaKLunii;

(bopMyIMpPOBAThH LIEJIU U 3a/1a4U UCCIIEIOBAHMS, UCIIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMUPOBAHMS TMIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYXICHUI;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
npolecca, CaMOCTOSITENIbBHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000O0IIEHHS U BBIBOABI OTHOCUTEIBLHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUIEHUS MPaKTUYECKHUX 3a/1ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/I0B [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:



OPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX uWH(popMauuu (HAy4yHO-
NOMYJIsSIpHAsi JUTepaTypa XHMMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OOPMALIMIO PA3TUYHBIX BHIOB U (HOpM
IpeJICTaBICHHUS, KPUTHYECKU OLIEHUBATH eé JIOCTOBEPHOCTb U
HENPOTUBOPEUYUBOCTH;

dbopMynTUpoOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMaAIMK, HEOOXOAUMOW [UIsI BBINOJHEHUS YYEOHBIX 3ajad
OIpENENEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMel: NPUMEHATh MEXIpeAMETHbIE ((pu3nueckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, aDOpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISTHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYXJ1a€MOU T€MbI B XOJ€ IUaiora u/uiu
JUCKYCCUHU,  BBICKa3blBaTb  WAEH, (OPMYIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3aa4H;

BBICTYNIATh C MPE3EHTAUUEN pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIBHO WIM COBMECTHO CO CBEPCTHUKAMH IIPU BBINIOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pealn3aluy y4eOHOro npoekTa u (hopMyaupoBaTh BbIBOJbI
N0 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAaHUS MO3ULUN B
X0J1e 00CYXJICHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
NeATEIbHOCTh, Ompenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpuT™M JAEUCTBUI MNpuU
BBIMIOJJTHEHMHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISTh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOAaHAM3a
Y CAMOOLICHKH.

IHNPEAMETHBIE PE3YJIbBTATBI

10 KITIACC



[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaror:

cOPMHPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pOJIM XUMHUHU B TIO3HAHUU SIBICHHI
OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS] TPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIEHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAlOIIME TMOHATHA (XMMHYECKUI JJIEMEHT, aToM, >JEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas U COKpalEHHas), MOJb, MOJIIpHas
Macca, MOJIIPHBIM O00BEM, YIIEpOIHBbIM CKeleT, (yHKIHOHAIbHAs TIpymia,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaxX, COCTaBe, IMOJIYYEHHH U
0€30MacHOM HCIOJIb30BaHUU BAKHEUIIMX OPraHUYECKHUX BELIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

c(OPMHPOBAHHOCTh YMEHUW BBISIBIISATh XApAaKTEPHbIE TMPU3HAKU TOHSTHIA,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MTPEBPALICHUI OPTraHUYECKUX COEIMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAaIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUISl WILTIOCTPALUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc()OPMUPOBAHHOCTh YMEHUH YyCTaHaBIUBATh MPHUHAJJICKHOCTh HM3yUYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHUIO K OIpEACIIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), [aBaTb KM Ha3BaHUA 110
cuctematudeckoit Homenknarype (IUPAC), a Taxke TpUBOIUTH TPUBHAIBHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alETUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaablIerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpykTO3a, KpaxMal, LeJUIi0I03a, TIUIHH);



c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3H B
OpPraHUYECKUX COECAUHEHUSX (OAUHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH IIOJIOKCHHUSI TEOPUU CTPOCHHSI
oprannueckux BemiectB A. M. bytnepoBa s 00bICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacChl BEIIECTBR;

chOpPMHPOBAHHOCT,  YMCHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XWMHUYECKHE CBOWCTBA THUIHMYHBIX MPEACTABUTEICH Pa3IUIHBIX
KJIaCCOB OpPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWJICH, alleTUJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TJIMIEPHUH, (PEHOJI, alleTalIbJIeTH/l, MypaBbUHAs M YKCYCHas KHUCIIOTHI, TJIIOKO03a,
KpaxMall, I[[eJUII0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUA C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbsi (HE(Th, NUPUPOAHBIA Ta3, Yrojib), CHOCOOBI HMX MEPEepadOTKH U
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJIHBIX
BEILIECTB UJIU MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJION W J1TabopaTOpHBIM OOOPYJOBaHUEM, a TaKXKe MpaBWia OOpalleHUus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
IKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIC PEAKIUU OPraHUYECKHUX
BEILIECTB, JCHATypalus OCJIKOB MPH HArpeBaHUU, I[BETHBIC PEaKIUu OCIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BCIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBAaHUEM, TMPEIACTABISATh PE3YJIbTATHI
XUMUYECKOTO DKCTIepuMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;



C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHbopManuu, IHTepHET U Apyrux);

cOPMUPOBAHHOCTh ~ yMEHHUW  COONIONATh  MpaBWiIa  IKOJOTUYCCKHU
IIEJIeCO00Pa3HOTO0 TIOBEICHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIEIIAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBUS Ha >KUBBIE OPTaHU3MBI OMPEIEIEHHBIX OPraHMYECKHX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIIIEHUSI M TPEAOTBPAIICHUS WX BPEIHOTO BO3JCHUCTBUS Ha OpraHU3M
YeIIOBEKA;

Ui 00y4arouIMXcs ¢ OrPaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMEHHE
IPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaxX TO3HAHUSA BEUIECTB U
XUMHUYECKUX SIBJICHUN;

JUIS  CIIETIBIX M CJIA0OBUIAIIMX OOYYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas M HeopraHuvecKas
XAMUSD OTPAXkKaAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(G YHKITMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pElIeHUs MPAKTUYSCKUX 3a/1a4
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 370POBBIO M IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJISIPHBIA 0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMUECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  pEAKIMH, PacCTBOpP, DJIEKTPOJUTHI, HEDJICKTPOIUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM peakiuv, XMMHYECKOE€ DPaBHOBECHE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMUYECKUU S3BIK XUMUU,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IPUUYUHHOCTH U
CUCTEMHOCTH XHMHYCCKHX SBIICHHH, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,



COCTAaBE, MOJIyYEHUH U 0€30I1aCHOM HMCHOJb30BAHUM BAKHEHUIINX HEOPTraHUYECKHUX
BEUIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEI0BEKa,

c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIC MPU3HAKUA TMOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpMUPOBAHHOCTh YMEHHUI HCHOJIH30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJIs
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XMMHUYECKHUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe HA3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BeHIeCTB (yrapHblid ra3, YIJIEKMCIBIM ra3, aMMHakK, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/A, MUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUN OMPEIEISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHYECKOU
CBsI3M (KOBaJCHTHAsl, MOHHAs, METAJNIMYECKasi, BOJIOPOIHASI) B COCUHEHUSX, THI
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOIO BEIIECTBA (aTOMHAas, MOJIEKYJIApHasd,
VMOHHAs!, METAJUIMYECKAas), XapakTep Cpebl B BOAHBIX pacTBOPaX HEOPTraHUYECKHUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpEneIEHHOMY KJacCy/TpyIne
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl M HEMETAJLJIbl, OKCUbI, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANYECKOTO 3aKoHa /JI.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHH XapakTepu30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX dJeMeHTOB |1—4 mnepuonoB llepmonnueckoit cucTteMsl
xumudeckux snemenToB JI. M. MenneneeBa, WCIONb3ysd HOHATHA «S-, P-, O-
AJIEKTPOHHBIE opouTtanu, «QHEPreTUYECKUe YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS CBOWMCTB XMMHYECKUX 3JIEMEHTOB M MX COEIMHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucrtemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHbIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOUIUX XUMUYECKUX PEaKLIU;

c(OpPMHUPOBAHHOCTh YMEHHS KJIACCU(DUIMPOBATH XMMHUYECKHUE PEaKLUUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyuX BEIIECTB, TEIJIOBOMY
abdexTy peakiy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs DJIEMEHTOB, 0OpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);



c(hOpPMHPOBAHHOCTh YMEHUN COCTABIISITH YPABHEHUS PEAKIUN Pa3TUIHBIX
THUIIOB, TOJTHBIE ¥ COKPAIIEHHBIC YPABHEHHS PEAKIMiA HOHHOTO 0OMEHA, YUUThIBAS
YCIIOBUS, IPU KOTOPBIX 3TH PEaKIMU UAYT A0 KOHIA;

cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, TMOJITBEPKIAIOIINE
KAueCTBEHHBIM COCTaB PAa3jMYHbIX HEOPraHMYECKUX BEIIECTB, pPAacloO3HaBaTh
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHMYECCKUX
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHUIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKIuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTsus (nmpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XHUMUYECKHE TIPOIECCHI,
JeKale B OCHOBE MPOMBIIIJICHHOTO TMOJIYYeHUS CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEICTABICHUNH 00 OOIIMX HAYYHBIX MPUHIUNAX U
IKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIUIX, MACChl BEIIECTBA UM 00BEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEaKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABWIIA TTOJIH30BAHUS XUMHUECKON
MOCy/IOl U JIabOpaTOPHBIM O0OpPYJAOBaHUMEM, a TaKXe IMpaBWia OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU TIO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH W BBIMOJHATh XUMHUYECKHM
IKCMIEPUMEHT (pa3/IoKeHHE MEpPOKCHIa BOJOPOAA B MPUCYTCTBUM KaTaau3aTopa,
OTIpEe/IeTICHNEe CPEeAbl PAacTBOPOB BEHIECTB C TIOMOMIBIO YHUBEPCAIBHOTO
WHANKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIIHH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIC peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
Temam «MeTamie»y U «HemeTannel») B COOTBETCTBHHM C TpaBWJIAMH TEXHUKH
0e30MacHOCTH MIPU OOpallEHNH C BEIIECTBAMHU U JJAOOPATOPHBIM 000PYAOBaHUEM,
MPEACTABIATh PE3YJIbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX pEaKIuii U (HOPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YNHTATOB;



cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIIMIO, TOMYyYaeMyl0 M3 Pa3HbIX HMCTOYHHMKOB (CpelCcTBa MAacCOBOMU
KOMMYHUKalu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  IKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B IEJIX
COXPAHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOIIECH NPUPOAHOM CpeIbl, OCO3HABATH
OMacCHOCTh BO3ICHCTBUS HA )KMBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmbica mokazatens [IJIK, mosicHATP Ha mpuMepax CIOCOObl YMEHBIICHHUS U
MPEIOTBPAICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUI O0YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0pPOBbS: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMHUYECKUX SBJICHU;

JUISL CHENBIX W CHA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nys 3anmucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
Tema ypoka Hara paxkrt Jara nian
n/n
1 [IpeameT oprannyeckoil XUMHH, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE
5 Teopust ctpoeHust opranudeckux coenunennit A. M. bytneposa, e€ ocHOBHBIE
MIOJIOXKEHHUS
3 [TpencraBnenue o kinaccudukanu opraHu4eckux Bemiects. Homenkmnarypa
(cucremaTHyuecKasl) U TPUBHUAJIbHBIE HA3BaHUS OPraHUYECKUX BEIIECTB
4 AJIKaHbI: COCTaB U CTPOCHUE, FTOMOJIOTUUECKHUH Pl
5) MeraH 1 3TaH — IPOCTEUINE ITPEACTABUTENN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA
7 OTUJIEH U MPOIMUJIEH — MPOCTEHIINE TPEICTABUTENIN ATKEHOB
8 [Tpaktuyeckas pabora Ne 1. «ITomyyeHue 3TuIeHa U U3y4EHUE €TO CBOMCTBY
9 Ankanuensl. byraauen-1,3 u metunOyranuen-1,3. [lonyuenue
CUHTETHUYECKOT0 KayuyKa ¥ pe3HHbI
10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHUSI, TOMOJIOTUYECKUN Pl ALleTHIIEH
— NPOCTEHIINI NIPEICTABUTEND AIKMHOB
11 Boruncnenus no ypaBHEHUIO XMMHUYECKON peakLuu
12 ApeHbI: 6eH30J1 U TOJTYoJI. TOKCHYHOCTh apEHOB
13 I'enernueckas cBA3b yIiI€BOAOPOAOB, IPUHAJIEKANINX K Pa3IMYHbIM KJlaccam
14 [TpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB: MPUPOAHBIN a3 U MOMYTHBIE
He(dTsIHBIC Ta3bl, HEPTH U MPOAYKTHI €€ epepadoTKH
15 [IpupoaHble HICTOYHHMKY YIIIEBOAOPOIOB: IPUPOJHBIN I'a3 U IOIyTHHIE
He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ nepepaboTKu
16 KoHnTtposbHast pabota mo pa3aeny «YTriaeBoa0opOIb»




17

HpeI[GJIBHHe OAHOATOMHBIC CIIMPTHI: MCTAHOJI U 3TAHOJIL. BOIIOPOI[HaSI CBA3b

18 MHoroaroMHbie COUPTHI: TUIICHTIINKOIIb U TITUIEPUH

19 DeHoII: CTPOECHUE MOJIEKYIIbI, (PU3NYECKHE U XUMHUECKUE CBOMCTBA,
pUMEHEHHE

20 Anpaerupl: GopMambACTH U alleTAIbICTH . ATICTOH

21 OaHOOCHOBHBIE MpefieNibHbIe KApOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYCHAs

22 [IpakTuueckast pabora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM KHUCIIOTBI»

93 CreaprHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEICTABUTENH BBICIIMX
KapOOHOBBIX KUCIIOT

24 Mpbuia Kak coJiy BbICIINX KapOOHOBBIX KMCIIOT, UX MOIOIIIEE JAeCcTBHE

o5 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIH3 CIIOKHBIX
3¢upoB

26 Kupsl: ruaponus, npuMeHeHue, OMOIOTHYecKas poJib KUPOB

97 YrneBonbl: coctaB, kinaccudukainus. BaxkHenime mpeacTaBUTeNN: TII0K03a,
¢bpykTo3a, caxaposa

28 Kpaxman u nenirono3a Kak mpupoaHble TOTUMEPDI

29 KonTtponsHast pabora no pazneny «Kucnopoaconepkaimne opraHuaecKie
COCMHEHUS

30 AMMHBI: METHJIAMUH U aHUJIUH

31 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIe OPraHUYECKHUEe COSTUHEHMS, UX
O6uonornyeckoe 3HaueHue. Ilentuapt

32 benku kak mpUpoIHbIE BEICOKOMOJIEKYIISIPHBIE COSTNHEHHS

33 OCHOBHBIE TIOHATHS XUMHH BEICOKOMOJIEKYIISIPHBIX COETMHEHUN

34 OCHOBHBIEC METO/IBI CHHTE3a BRICOKOMOJIEKYJISIPHBIX COSTMHEHH.

[ImacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

Ne Tema ypoka Hara pakr Jara miian
n/n

1 XUMHUYECKUH JIEMEHT. ATOM. DJIEKTpOHHAsI KOH(PHUTypaIrus aTOMOB

5 [Iepnonnueckuit 3akoH u [lepuoanueckas cuctemMa XMMU4ECKUX 3i1eMeHToB /1. 1.
MeneneeBa, uX CBsI3b C COBPEMEHHOM TEOPUEH CTPOCHHS ATOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COCIUHEHUH 110

3 rpynmnam u nepruojam. 3HaueHHUEe NEPUOANUYECKOT0 3aKOHA U CUCTEMBI XUMHUYECKHUX
aneMeHToB JI.1. Menneneesa B pa3BUTUN HAYKU

4 Crpoenue BeriecTBa. XMMUUECKas CBsI3b, €€ BUIbl; MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOH CBs3U. BonopoaHas cBs3b

5 BanenTtHocTh. DnekTpoorpuniarenbHocTh. CreneHs okucienus. Bemecrtsa
MOJIEKYJIIPHOTO X HEMOJIEKYJIIPHOTO CTPOCHHUS

6 [TonsiTvie 0 nUCHIEPCHBIX cUCTEMax. MICTUHHBIE M KOJUIOMAHBIE pacTBOpPBL. MaccoBas
J10JIs BEILIECTBA B PacTBOpE

7 Krnaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX COeAMHEHUH. [ eHeTnueckas
CBsI3b HEOPTaHNYECKUX BEUIECTB, Pa3JIMYHBIX KJIACCOB
Knaccudukanus XuMruueckux peakivii B HeOpraHM4ecKoi U OpraHu4ecKoi XUMHUU.

8 3aKOH COXpaHEHMsI MacChl BEILIECTB; 3aKOH COXPAHEHHUS U MPEBPAIIECHUs SHEPTrUU
IPU XUMHYECKHUX PEaKIMIX

9 CkopocTb peakiuu. OOpaTuMble peakiui. XUMHYECKOe PAaBHOBECHE

10 [TpakTiueckas padota Ne 1. «BnusiHre pa3ianuHbIX (aKTOpPOB HA CKOPOCTh
XUMHUYECKON pPEaKLIMN»
DrexkTpoauTHUecKas quccorranus. [loustre o BomopoaHoM nmokasarese (PH)

11 pactBopa. Peakiiuu nonHoro oomMena. ['uapoian3 opraHnyecKux U HEOPraHMYECKUx
BEIL[ECTB

12 OKHUCIUTENBHO-BOCCTAaHOBUTENbHBIE peakuuu. [ToHsTHE 00 3JeKTpOoIu3e paciiaBoB




U PaCTBOPOB COJIEU

13 KoHTposbHast pabota 1o pazaeny «TeopeTuaeckue OCHOBBI XUMUH»
Meransl, ux nojoxenue B [lepuoandeckoit cucreMe XUMHIECKUX d1emMeHToB J1. M.

14 MenpeneeBa 1 0COOEHHOCTH CTpoeHuUst aToMoB. O0mue puznyeckne cBOWCTBa
METAaJIJIOB

15 CnnaBbl METAIIIOB. DJIEKTPOXUMUYECKUH Psil HAIIPSYKEHUI METAJUIOB

16 XHUMHYECKHE CBOMCTBA BAKHEUIIINX METAIIOB (HATPHM, KUK, KAJIBIMI, MAaTHUH,
AQTIOMHUHHK ) U UX COCIMHCHUM

17 XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX COCIUHECHUI

18 XuUMHUYECKHEe CBOMCTBA IIMHKA, YKejIe3a M UX COCTHHCHUI

19 [TpakTrueckas padora Ne 2. "Pemenune sKCriepuMEeHTAIBHBIX 33724 110 TEME
«Metamis»"

20 Hewmerannsl, ux nonoxenue B [leprponnueckon cucreMe XMMAYECKUX JIEMEHTOB /1.
N. MenneneeBa 1 0COOEHHOCTH CTPOEHHS ATOMOB

21 duznyecKkue CBOWCTBAa HEMETAIUIOB. AJIJIOTPONHSI HEMETAIIOB (Ha IpUMeEpe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

22 XHUMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBl U UX COETMHEHUI

23 XvMHYecKue CBOWCTBa a30Ta, (pocodpa u Ux coeTuHEeHU I

24 XHUMHUYECKUE CBOMCTBA yIiepo/ia, KPEMHUS U UX COCTMHEHUI

25 [IprMeHeHrne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUI

26 O06o0mIeHre U cucTeMaTr3alys 3HaHui o TeMe «HemeTamb. BerauciaeHus mo
YpaBHEHUSM XUMUYECKUX PEAKUUN U TEPMOXUMUUYECKHE PACUETHI

97 [TpakTiueckas pabota Ne 3. «Pemienne skcriepruMeHTalbHbBIX 3a/1a4 110 TeMe
"HemeTamms"»

28 KonTponpHas padora o temam «MeTamis» u «HemeTamib

29 Heoprannueckue u opranndeckue KUcinoTsel. Heopranmueckue u opranuyeckue

OCHOBAaHUsA




AmdoTepHble HEOPTaHUYECKUE U OpraHnYecKue coeAnHeHus. [ eneTnueckas cBs3b

30 HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB

31 Ponb xumMuu B 00eCTieueHUH KOJIOTUIECKOM, YHEPTETUUECKON U IMUIIEBOM
0€30MacHOCTH, Pa3BUTUU MEIUIIUHBI

39 [IpencraBienust 06 0OIIMX HAYYHBIX IPUHIIMIIAX POMBIIIEHHOTO MOTYYEeHHUS
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MAaTEPHAITIOB

34 XHUMHS U 3J0POBbE YECIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






