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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 MPOrPaMMBl CpeaHero ooOmiero obpa3zoBaHus
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum 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
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHEr0 00IIero oOpa3oBaHUs CPEACTBAMU YyUEOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmuX 1efaed W MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON 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 OKPY’KAIOIIEr0 MHPA, 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 KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W MNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHONO BKJIIOYEHHUA B JKU3Hb COLUYMA, MPOAOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHSI KOTOPBIX SBJIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMaA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlICHU O CTpoeHHHu BemlecTB. CBeAeHHMs 00 wH3ydaeMblX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
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 HW3Y4YEHHbIM Ha YpPOBHE OCHOBHOTO O0OIIEro 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 METOJIOJIOTMUECKUX MO3HUIIMM,



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

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE O XUMHUYECKHUX PEAKIMIX, 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
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATENHLHON W MPAKTHYECKOU
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 XUMHEH, KPUTUUYECKH OCMBICIHUBATh MH(OPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHruEe y OOy4YalOIIMXCA MHPOBO33PEHUYECKONW OCHOBBI IS NOHMMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYM MEXKIYy HOBbIMH (haKTaMU U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaromMxcsi NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMAaIK, HEOOXOIUMBIX IJIsl MPUOOPETEHHUS ONbITa 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 OOIIEro 00pa3oBaHus, IPH OMPEACICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHUIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelbHasi XapaKTepUCTUKA LeJIel U 3a/1ad U3yYeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPAaKTUYECKOH KOMIIOHEHTE COJAEp)KaHUsd OOy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKHUX 3a/1ay.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIINI), WMMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UISl DPAa3jIM4YHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, 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, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE 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 MPUPOIOTIONB30BaHUS, TIOTIOTHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

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

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocrabisieT 68 dacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYEeCcKON XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepUalIOB. Teopusi CTPOEHUS OPraHUYECKHUX
coequHennit A. M. bytneposa, e€ ocHOBHBIE TOJI0keHUs. CTPYKTYypHBIE (POPMYIIBI
OpraHWYeCKUX BelIecTB. ['oMonorus, wu3zoMepusa. XUMUYECKas CBS3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenre o KiaccupuKaluu opraHUYecKux BeniecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTEeMaThyeckas) W TpPUBUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUIN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICJTUPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIECTB, HAOIIOJCHUE U
ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYE€CKUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoant

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHW psAA. MeTaH W 3TaH —
MPOCTEHIIINE TPEACTABUTENIN aJKAHOB: (U3WYECKHME M XUMHUYECKHE CBOMCTBa
(peakuuu 3amenieHuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN pAll. DTUIIEH U MPOMUIEH —
MPOCTEHIIINE TPEACTABUTENIN aJKEHOB: (PU3WYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH Psifl. ALICTHIICH
— TMPOCTEHIIMIA TIPEICTaBUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (U3UYECKUE W
XUMHUUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MyYeCcKHe W XMMHYECKHE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHEeHUue. 10.1y0.:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



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

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
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. KameHHBIN
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, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHUEe. BogopoaHble CBS3H MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas PEakilds Ha MHOTOAaTOMHBIE CHpThI). [leiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (PEaKUUU OKHMCIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Juisl Kj1acca KUCIOT, Peakiysl 3Tepu(pHUKalnm), MOJTy4eHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX 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, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nonucaxapuabl). [roko3a — mpocTelmii MOHOCaxapu: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxkucienne ammuadHbIiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. Potocunre3. pyKTO3a KaK U30MEP TITIOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJicHUE, HAOMIOJEHNE W OIMMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIOUPTOB, Ka4E€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Mmeau(1l)), MHOroaroMHbBIX CHUPTOB (B3aUMOJCHCTBHE TIJIMLEPUHA C
ruspokcuiom Meau(ll)), anpaernnoB (OKUCIeHnEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumonelcTBUE Kpaxmalla C HOJOM),
IIPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJYKTa PEAKLMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM IPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHUYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe IiuiuHa). buomormueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpPUMEHTAIBHBIE METOAbl M3YYEHMsSI BEIIECTB M HUX IPEBPAILECHHIA:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALNU, CPEAHSS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUs U MOJTUKOHCHCAIHUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3llaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

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, MOJIEeKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHBIC BellecTBa (OENKH, YTIEBOIBI, >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 CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XuMuYeckuil 3neMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOHUTamu, s-, pP-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [lepnoamyeckoil cUCTEMbI
xuMmudeckux sneMmeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUSI CBOWCTB XHMHUYECKHUX DJJIEMEHTOB W
o0pa3yeMbIX MMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TEepUoaaM.
3HaYeHue NepUoANYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKash CBsI3b. BHABI XUMHYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. IoHbI: KATHOHBI 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 10Ji1s1 BEHIECTBA 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 OpPraHUYECKOM XHWMHHM. 3aKOH COXPAHEHHsS MAacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

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

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

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucreMa XuMuueckux sneMeHToB [l. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPEEICHUE CPENbl 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, PACUEThl C HUCIIOIb30BAHUEM IIOHATHUSI «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETANIOB (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 COCUHECHUM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUIN DS 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 HM3YyYE€HUs BEIIECTB W MX IPEBPAILCHUIA:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

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 PEAKLIUHU, €CIIA OAHO
13 BEUIECTB UMEET 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  MPOMBIILICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

XuMmus M 3[0pOBbE YEJIOBEKa: MpaBWiia MCIOJIH30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, OOMEH BEIIECTB B OPTaHU3ME.

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

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MIPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINLUICHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OoOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METaNpeIMETHBIM M MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHMS MPOTPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS NpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUMMHCS POCCUHCKONW TpaXkKJaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

[€JICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIMIA 0a30BOM HAyKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarolIUMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIMyue MPaBOCO3HAHUS AKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIealaMUd POCCUHCKOTO TPaKJAHCKOro O0OIlecTBa, MPUHATBIMH B OOILECTBE
HOpMaMU W TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEIILHOM M MPAKTUUYECKON AesATEIbHOCTU
00y4Yaromuxcsl 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPYECTBA B 00OJIACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCca M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHHH M MOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOPECCHI Pa3IMdHOTO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayiied MNpoPeccuu U peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS KU3HHU Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JESATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMUU KaK HayKd, OCO3HaHMs €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOIO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, MUILEBOU U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BATh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITENTFHO HCIIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHPOBO33PEHUS  OOYUAIOMIUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYIHBIC TMOHATHS, OTPAKAIOITUE
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTus, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHOU
I'PaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00yUYarOInXCs;
CIIOCOOHOCTH o0y4Jarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHON U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIe Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU MO3HABATEJbLHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaIM3UpOBaTh  MOpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JEeITEIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AESATEIbHOCTU C MOCTABICHHBIMU 1EISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMM MPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHITHUH M YCTAHABJIMBATH WUX B3aHMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIONIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS 1Sl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BATh IOCTABJICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOIIOJaTh 32 XOAOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIUYHBIX HCTOYHMKAX WHopMarmu (HaAy4dHO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynupoBaTh 3amMpochl U MPUMEHATH PA3JIMYHBbIE METOIbI MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

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

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHpPOBATh CBOM  TMPEIJIOKECHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHGHUHU YYEOHBIX U HCCIENAOBATENbCKUX 3ajad, BbIOMpaTh Haumboliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHUI»
OTpa)KaroT:

c(hOpPMUPOBAHHOCTh  NIPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHus] MPaKTUUECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTbh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panuKan, U30MEpHs, U30MEPBI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIIE€BOAOPOIBI,
KHCIIOPOJ, U a30TCOJAEpX AIIUE COCAMHEHHUS, MOHOMEp, IOJIMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTEpPHbIE MPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUHN YCTAHABIIMBATh MPUHAIJIC)KHOCTh H3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknarype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH1, MypaBbUHAsl M YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YTIEBOIOPOTHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peakluuu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOIOIEHHE, U3MEPEHUE, SKCIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/Iol U J1abOpaTOPHBIM O0OpPYJAOBAaHUEM, a TaKyKe IMpaBwia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHBIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
IEJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IIENISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3ACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, POJH XHUMHUM B TIO3HAHUU SIBJICHUH
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pElISHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToOM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAJNIMUECKas, BOJIOPOJIHAS ), KPUCTAJUTMYCCKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHYECKAsT JUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE MOHWMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE MPU3HAKH TOHITHA,
yYCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaKIUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuanabHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTb U CTENEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COEAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbpl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb SJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «s-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX 3JIEMEHTOB U MX COCAUHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBSA3M MEXIYy HEOPraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHUS JIEMEHTOB, OOpaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUYeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHUYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpMHPOBAHHOCTh YMEHHMM  pacCKphIBaTh CYHIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIHHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHEro Bo3jaeicTBus (mpunnun Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIeKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATUSI «MaccoBas JOJS BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
MPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BhEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKlUU
BEIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W J1abopaTOpHBIM OOOpYyJOBaHUEM, a TakKe MpaBuia OOpalleHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENIECNICHHNE Cpelbl PacTBOPOB BEUIECTB C TMOMOIIBI YHHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX peakuuii U (POopMynupoBaTh BHIBOJBI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TMOBENCHUS B OBITY W TPYMOBOH MESITEIBHOCTH B IIEIISAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAIICHUS MX BPETHOTO BO3JICHCTBUS Ha OPTaHNU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISL  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCs: YMEHHE HCIIONIbh30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/ KonrtpoJsbnsie | IIpakrnyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nes 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOM XUMHM
IIpenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Htoro no pazneny 3
Pa3pnen 2.Yriaesoxopoabt
2.1 [IpenenbHbIE YTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOgOpPOIbL: aJIKEHBI, 5 1
aJIKaJUEeHBbI, aJTKHUHbI
2.3 ApoMaTn4ecKe yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro 1o pasneny 13
Pa3nen 3.Kuciiopoacoaep:xaniue opraHu4ecKkue coeAuHeHUsI
3.1 Crupter. @enon 3
3.9 Anbnerunsl. KapOoHOBBIE KUCIIOTBI. 7 1
Crnoxubie 3¢upbl
3.3 YrneBoabl 3 2




Uroro no pazgeny

13

Pa3nen 4.A30Tcoaep:kaiye opraHudecKne coeIMHeHUus

41 AMUHBI. AMUHOKUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S.BeicokoMoOJIeKy I PHbIE COCIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Konrpoasubie | Ipakruueckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypchl
Pa3nen 1.TeopeTnyeckue 0CHOBbI XUMHU
Crtpoenue atoMoB. [lepuonuyeckuii 3aKoH
1.1 u [lepuonnueckas cuCTeMa XMMUYECKUX 3
anemenToB /1. 1. Menaeneena
12 Crtpoenue BemectBa. MHOroobpasue 4
' BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro o pasneny 13
Pa3nen 2.Heopranu4yeckasi Xumust
2.1 Mertasmibl 1
2.2 Hemeramist 1 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BEIECTB
Hroro no paszneny 17
Pazgen 3.Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Htoro mo pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kourpoubnbl | IIpakTuyecku
n/n Bcero U3YYeHUs o0pa3zoBaTe/ibHbI
e padoThl e padoThl e pecypen!
IIpenmeT opranuyecKoil XuMuH, eé
1 P P : 1 03.09.202
BO3HHUKHOBEHHE, PA3BUTHE U 3HAYCHUE 5
Teopust CTpOCHUST OPraHUYECKUX
2 coenquHeHuil A. M. byrtnepoBa, €€ OCHOBHbIE 1 10.09.202
ITOJIOKCHUS 5
[IpencraBnenue o KiaccuPUKAUUA
oprannyueckux BemecTB. Homenknatypa
3 P P 1 17.09.202
(cucremaTruyeckasi) ¥ TpPUBHAIbHBIC 5
Ha3BaHUs OPTaHUYECKHUX BEIIECTB
AJIKaHEBI: COCTaB U CTPOCHHUE
4 1 CTPOCHAE, 1 24.09.202
TOMOJIOTUYECKHH Pl 5
MeTtan u 3TaH — TpocTeiIIe
5 P 1 01.10.202
MIPEICTABUTENH AJTKAHOB 5
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 08.10.202
5
7 OTWIIEH U IPOMUIIEH — MPOCTeHIne 1
MIPEICTABUTENH AJIKEHOB 15.10.202




[IpakTuueckas padora Ne 1. «[lomyuenue

8 ) 22.10.202
ATUJICHA U U3YYECHHUE €TO CBOWCTBY 5
Aunkanuensl. byranuen-1,3 u

9 MeTmiOyramuen-1,3. [Tomydenue 05.11.202
CHHTETHUYECKOTO KaydyKa M Pe3UHBI 5
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTHYECKHH psijl. AlleTUIIEH — 12.11.202
IIPOCTEUIINN ITPEACTABUTEND AIKUHOB )

1 Beruucnenus no ypaBHeHHIO XUMHUYECKON 19.11.202
peakuuu

5

12 ApeHbl: 6eH301 U TOIy0J. TOKCHYHOCTh 26.11.202

apeHoB
5

13 I'eneTnueckas cBsi3b YIIeBOJOPOIOB, 03.12.202
NPUHAAISKAINX K pa3IMYHbIM KJ1accam 5
[IpupoaHbIe ICTOYHUKH YTJIEBOJOPOIOB:

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE 10.12.202
rassl, HepTh ¥ IPOJYKTHI €€ nepepaboTKu 5
[IpupoaHbIe ICTOYHUKH YTJIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE 17.12.202
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu )

16 KontponbHas pabora no pazaeny 94.12.202

«YTIIeBOIOPOABD

5




Hpe,I[eJ'IBHBIC OAHOATOMHBIC CIIMPTHI:

17 14.01.202
METaHOJI M 3TaHoJ1. BoopoaHas cBs3b 6
MHOroaToMHbIE€ CIIUPTHL: YTUIECHIVIMKOIb 1

18 P 21.01.202
TIALEPUH 6
DeHOoII: CTPOCHUE MOJICKYIIBI, (PU3MISCKUE U

19 poerue yael, 28.01.202
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE 6
Anpaeruapl: GopMaIbICTHI U

20 04.02.202
areTaabIerun. AneToH 6
OIHOOCHOBHEBIE IPEIEILHBIE KAPOOHOBBIE

21 g pel P 11.02.202
KHUCJIOTHI: MypaBbHHAS M YKCYCHAS 6
IIpaktrueckas padora Ne 2. «CBoiicTBa

22 P pabe 18.02.202
pacTBopa YKCYCHOW KHCIIOTBI» 6
CreapuHOBas U OJIEUHOBASI KMUCIIOTHI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX 25.02.202
KHCJIOT 6
MpI1a KaK COJIM BBICIINX KapOOHOBBIX

24 X xap 04.03.202
KHCJIOT, UX MOIOIIIEE AEHCTBHE 5
CrnoxHbIe (OUPHI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOKHBIX 11.03.202
a¢upoB 6

26 JKupbl: THnponn3, MpUMEHEHHE,




Ouosoruueckas poJib KUpPOB

18.03.202
6

YrneBoasl: cocTaB, Kiaccu(puKanus.

27 Baxueiinme npecTaBuTeNu: TI0K03a, 25.03.202
bpykTo3a, caxaposa 6
Kpaxman u 1eiiroa03a Kak MpUpoJIHbIC

28 P PHp 08.04.202
TIOJTUMEPHI 6
KonrtponbHas pabora 1o pasaeny
«Kucnopoacoaepkaiiye oprannuecKue

29 P P op 15.04.202
coenuHeHUs»/ Beepoccuiickas mpoBepovHas 6
paborta
OO01as XxapakTepUCTHKa a30TCOIePIKALITUX

30 OpPTaHWYECKUX COCTUHCHHUI / 22.04.202
Bcepoccuiickas mpoBepouHas paboTa 6

31 AMWHBI: METHUJIAMHWH U aHUJIUH 29.04.202

6

AMUHOKHCIIOTBI KaKk aM(pOTEpHBIC
OpTaHUYECKHUE COCTUHEHUS, UX

32 ouonornueckoe 3HaueHue. [lentuapl. benku 06.05.202
KaK MPUPOTHBIC BEICOKOMOJICKYIISIPHBIC 6
COEIUHEHMS
OCHOBHEBIE TTOHATHS XHMHH

33 . 13.05.202
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI 6
OCHOBHBIC METO/bI CHHTE3a

34 .
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. 20.05.202




[InacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KoHTpoJbHBI IIpakTHYecKku
n/n Bcero U3YYeHUS o0pa3oBaTeJIbHbI
e padoThl e padoThl e pecypeni

XUMHUYECKHUH IJIEMEHT. ATOM. DJIEKTPOHHAS

1 1 03.09.202
KOH(HUTypamus aTOMOB 5
Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTEeMa XUMHUYECKUX 31eMeHToB . 1.

2 A . 1 10.09.202
MeHpeneeBa, uX CBSI3b C COBPEMEHHOM 5
TEOpPHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHHsI CBOWCTB
XUMHUYECKUX DJIEMEHTOB M UX COCTMHEHHH 10
rpyImaM v rnepuojaM. 3HaueHHe

3 pyn P 1 17.09.202
MEPUOINYECKOTO 3aKOHA U CUCTEMBI 5
xuMHu4ueckux sneMeHToB .M. Menneneesa B
pPa3BUTUU HAyKU
Crtpoenue BemecTBa. XUMHUYECKast CBS3b, €€

4 BU/IbI; MEXaHU3MbI 00pa30BaHus 1 24.09.202
KOBAJIGHTHOM CBsI3u. BogopoaHas cBsi3b 5
BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenennb okucieHus. Bentectsa

5 1 01.10.202
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO 5
CTPOCHUS

6 [lonsiTHE O NTUCTIEPCHBIX CHCTEMAX. 1
HctrHHBIC ¥ KOJUTOUIHBIC PACTBOPHI. 08.10.202




MaccoBast 107151 BEIIECTBA B PaCTBOPE 3)
Knaccu¢ukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coeMHEHUM. [ eHeTnueckas

7 P 15.10.202
CBSI3b HEOPTaHUYECKHX BEIIECTB, PA3IMUHBIX 5
KJIACCOB
Krnaccudukanus XuMHYECKUX peakiui B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.

8 3aKOH COXpaHEHHUs MaCChl BEUIECTB; 3aKOH 22.10.202
COXPAHEHHUS U NIPEBPAIICHHS SHEPTUU TIPU 5
XUMHYECKHUX PEaKIIHIX
CxopocTts peakuu. OOpaTuMbie peaKiiui.

9 05.11.202
XHUMHUYECKOE PAaBHOBECHE 5
[IpakTuueckas padora Ne 1. «BnusiHue

10 pa3IUYHBIX (DAKTOPOB HA CKOPOCTH 12.11.202
XUMHUECKOHN peakinm» 5
DnexTponauTuueckas auccoruanus. [lonstue

11 0 BoJlopoHOM mokazarene (pH) pactBopa. 19.11.202
Peaknuu woHHOrO 0OMeHa. I'uapons 5 o
OpPTaHWYECKUX W HEOPTaHNYECKHUX BEIICCTB
OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIS

12 peaknuu. [ToHsATHE 00 2MIEKTpOTU3E 26.11.202
pacriaBoB U pacTBOPOB coJieit 5
KonTponbHas pabota mo pasuen

13 P P PASACIY 03.12.202
«TeopeTudeckrie OCHOBBI XUMUM» 5

14 Meraiutbl, ux nosioxenue B Ilepuoanyeckoii
CHCTEME XMMHYECKUX dneMeHToB []. 1. 10.12.202




MenzeneeBa 1 0COOEHHOCTH CTPOEHUS 3)
atomoB. OOmue pu3ndecKkrue CBOMCTBa

METAILIOB

CruiaBel METAIOB. DJIEKTPOXUMUYECKUH PSJI

15 3 P P 17.12.202
HaIpsDKEHUH METaJlIOB 5
XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIIOB

16 (HaTpuii, KK, KaJIbIIWA, MarHUH, 24.12.202
ATIOMUHUN) U UX COSTUHCHHI 5
XHUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX

17 5 poMd, 14.01.202
coeIUMHEHN T

6
XuMHYeCKHE CBOMCTBA IMHKA, JKejIe3a U UX

18 y ’ 21.01.202

CcoeIUHEHNH
6
ITpakTryeckas padora Ne 2. "Pemienue

19 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME 28.01.202
«Metaiuisny" 6
Hemeramiel, nX MONOKEHHE B
Ilepronuyeckoit cucTeEMe XMMHYECKUX

20 P 04.02.202
snemenTtoB /1. 1. MenzeneeBa u 0COOCHHOCTH 5
CTPOCHHUS aTOMOB
dusnueckue cBoiCTBa HEMETAJLIOB.

21 AnnoTpornusi HeMeTaJuIoB (Ha mpumepe 11.02.202
KHCIIO0pOAa, cepsl, pocdopa u yriepozaa) 6
XHUMHUYECKHE CBOMCTBA raJIor€HOB, CEPhI U UX

22 » P 18.02.202

COEIUHEHUN

6




XuMuyeckue cBoMCcTBa a3oTa, hocdopa u ux

23 B 25.02.202

COEINHEHUI
6
XUMHYECKHE CBOUCTBA yIiIepoia, KPEMHUS U

24 § YITIepoas, xp 04.03.202
UX COCIUHEHUN 5
IIlpuMeHeHre BaXXHENIINX HEMETAIJIOB U UX

25 p ! 11.03.202
COEIMHEHNI

6
O000111eHME U CUCTEMATHU3AaIMs 3HAHUN 110
Teme «Hemertaniely. Beruucienus mo

26 y 18.03.202
YPaBHCHHUSIM XUMHUYECKHUX PEAKIHHA 1 6
TEPMOXUMHUYECKHIE PACUETHI
[IpakTuueckas padora Ne 3. «Pemienue

27 9KCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe 25.03.202
"Hemeramst"» 6
KonTtponsHas padora mo Temam «MeTauisl» U

28 P P 08.04.202
«Hemertamin

6
Heopranmnueckue U opraHnyecKue KUCIOTEL.

29 P P 15.04.202
Heopranunueckue u opraHnuecKkue OCHOBaHUS 6
AmdoTepHbIe HEOpraHUYeCKUe U
OpraHuyeckue coequHeHus. [ eneTnueckas

30 P 22.04.202
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX 6
BEILECTB

31 Poine xuMuu B 00eCII€UeHHN SKOJIOTHIYECKOM,

SHEPreTHYECKOHN U MUIIEBOM 0€30MacHOCTH, 29.04.202




Pa3BUTHU MCOAUTLIUHBI

[IpencraBnenus 00 0OIMX HAYYHBIX

32 MPUHIUIAX TPOMBIIUIEHHOTO MOTYYESHHUS 1 06.05.202
BOXHEHIIINX BEIIECTB 6
33 UYenoBek B MUPE BEIIECTB M MATEPHATIOB 1 13.05.202
6
34 XUMHS ¥ 30POBbE YEIOBEKa 1 20.05.202
6
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
nposepsi
e€MOoro
pe3yJbT
ara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUHA OCHOBHOM
06pa3OBaTeHBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

1 TeopeTrueckre OCHOBbI OPraHUYeCKOW XUMHH

ChopMHpPOBAaHHOCTh  MPEACTABICHUH O XUMHUYECKOH COCTaBJISAIOIICH
€CTECTBEHHOHAYYHOW KAapTUHBI MHUpA, POJIU XMMHUHU B TO3HAHUU SIBICHUM
11 NpUPOJb, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €&
' (YHKIIMOHATIBLHOM IPaMOTHOCTH, HEOOXOIMMOM JIJIsl PELICHUs TPAKTUYECKUX
3aJa4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOUICHHSI K CBOEMY 3[I0POBBIO U

MPUPOIHOM cperie

Bnagenne  cucteMol  XMMMYECKHMX ~ 3HAaHUHM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIue HIOHSTHSA (Moutekyia, BaJICHTHOCTD,
AIIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIEHMS, XUMHYECKas CBSI3b, MOJIb,
MOJISIpHAsI Macca, MOJIIPHBIN 00BEM, YIIIepOIHBIN CKeNeT, (yHKIMOHATbHAS
rpynmna, pajukall, U30MEpHUs, U30MEpbl, TOMOJOTUYECKUN Psil, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPOJI- ¥ a30TCOJIEpIKAIMEe COeAMHEHUS, OMOIOTHUECKU
1.2 aKTHUBHBIE BellecTBa (YIJ€BOAbI, KHUpbI, O€IKH), MOHOMEp, TMOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COETUHEHUS); TEOPUU U 3aKOHBI
(Teopusi XUMUYECKOTO CTPOEHUsI opraHuueckux BemniectB A.M. bytneposa),
3aKOHOMEPHOCTH, CHMBOJINYECKUH S3bIK XUMHUH, (PAKTOJOTHUECKUE CBEICHUS
O CBONCTBaX, COCTaBe, NOIY4eHHMH U O€30IaCHOM HCIIOJIb30BaHUU
BaXHEHIINX HEOPraHMYECKUX M OpPraHMYeCKUX BEIIECTB B OBITY U

HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

CdopMupoBaHHOCTh YMEHHUW BBISBISATH XapaKTEpHblE NMPU3HAKU TOHATHUH,
13 YCTaHaBIUBATh UX B3aUMOCBSA3b, UCIIOIB30BATh COOTBETCTBYIOIUE ITOHATHS
IIpU  ONUCAaHUM COCTAaBa, CTPOCHUS U IMPEBPAIICHUM OPraHUYECKUX

COeTUHEHNN

c(OPMHPOBAHHOCTh YMEHUH HCHOJIb30BATH XMMUYECKYIO CUMBOJHKY JUIS
COCTaBJIEHUS] MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaLIEHHOMN)
14 dbopMyNl OpPraHUYECKUX BELIECTB M YpPAaBHEHUH XHWMHUYECKUX peaKIuil,
U3TOTaBIUBATE MOJECIIA MOJIEKYJI OPraHUYECKUX BEILECTB IS WIIOCTPALUU

HUX XUMHUYCCKOI'0 U IMPOCTPAHCTBCHHOT'O CTPOCHUSA




1.5

ChopMupoBaHHOCTH YMEHMI YCTaHABJIMBATh NMPUHAIICIKHOCTh H3YyUCHHBIX
OpraHMYECKHUX BEILECTB II0 UX COCTaBYy M CTPOEHUIO K OINpEACIEHHOMY
KJaccy (TpyIe) coequHeHHH (YriaeBoI0pOabl, KHCIOPO U a30TCOAEpKAIIIE
COEJIMHEHUS, BHICOKOMOJICKYJISIPHBIE COCIMHEHHUS), JaBaTh UM Ha3BaHUS 110

cucremarnueckoit Homenkiarype (IUPAC)

1.5

CdopMUpOBaHHOCTh YMEHHUS OINPEAENSATh BUIbl XUMHYECKOW CBSA3M B

OpraHWYECKUX COCTMHECHUX (OJMHAPHBIE U KpaTHbBIE)

1.6

CdopMupoBaHHOCTh yMEHHUS NPHUMEHATH: MOJOXKEHUS TEOPUH CTPOCHUS
oprannveckux BemiectB A.M. BbyrnepoBa misi OObSCHEHHS] 3aBUCUMOCTH
CBOICTB BEILECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUS MaccChbl

BCIICCTB

VYraeBonoponsl. Kucioponcoaepxkaiiue u a3oTcolepKaiiue OpraHudecKue

COCIUHCHHA. BLICOKOMOHGKYHH[)HHC COCIUHCHUA

2.1

CdopMUpoBaHHOCTH YMECHHI MPUBOIUTH TPUBHATIBHBIC HA3BAHUS OTICITHHBIX
OPraHWYECKUX BEHISCTB (ITHJICH, NPOIMWJIEH, aleTHJICH, ATHJICHIJIUKOJb,
ruuepuH, (eHon, Qopmanbaeru, aleTanbleruj], MypaBbUHAs KHCIIOTA,
YKCYCHasi KHCJIOTa, OJICMHOBas KHUCIOTa, CTCApPUHOBAsI KUCIOTa, TIIOKO3a,

bpyKTO3a, Kpaxmail, 1eUIH0I03a, TITUIUH)

2.2

CdopMUpOBaHHOCTH ~ yMEHHUW  XapakTepHU30BaTh  COCTaB, CTPOCHUE,
¢uzMUYecKkue M XHUMHYECKHE CBOWMCTBA THUIHMYHBIX IIPEICTaBUTENICH
pa3IMYHBIX KJIACCOB OPraHUMYECKUX BEIIECTB (METaH, J3TaH, JTHUJICH,
MPOMWJIEH, aleTuieH, Oytaauen-1,3, metunoyraauen-1,3, 6eH307, METaHOII,
ATAHOJI, ITHJICHIJIMKOJb, TJIMIEPUH, (EHOJ, aleTaldbJACeTU/l, MypaBbUHAs U
YKCYCHasi KHCIJIOTBI, TJIFOKO3a, KpaxMmaj, IeJUTI0JI03a, aMHUHOYKCYCHast

KHCIIOTa)

2.3

CdopMupoBaHHOCTh YMEHHS WILTIOCTPUPOBATh T€HETHUECKYIO CBS3b MEXIY
TUIMYHBIMU IIPEACTABUTEIIAMH PA3JIMUHBIX KJIACCOB OPraHUYECKUX BEILECTB

YpaBHCHUAMU COOTBCTCTBYIOHIUX XUMHWYCCKUX peaKHI/Iﬁ C HUCIIOJIb30BaAHHEM

CTPYKTYPHBIX (hopMyI

2.4

CdopmMupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJOPOAHOTO CBIpbsA (HEe(PTHh, MPUPOMHBIA Ta3, yroyib), CIOCOOBI WX

nepepaboTKU U MPAaKTHYECKOE MPUMEHEHHE MTPOIYKTOB MepepaboTKU

XUMHS U KU3Hb. PacuyéTel

3.1

ChopMHpPOBAaHHOCT, YMEHUW BIAJETh CHUCTEMON 3HAHWN 00 OCHOBHBIX
METOJIaX HAy4YHOrO TMO3HAHUSA, HCIOJIb3YEMbIX B XUMHH TPH H3YYCHUU
BEIIIECTB U XUMUYECKHUX SIBICHUN (HaONIO/eHNE, U3MEPEHHUE, IKCIIEPUMEHT,

MO,I[CJIHpOBaHI/IC), HUCIIOJB30BaATh CHCTCMHBLIC XHMHWUYCCKHC 3HAHUA JIA




MMPUHATHA pemeHHﬁ B KOHKPCTHBIX JXKU3HCHHBIX CHUTyallUAX, CBA3aHHBIX C

BCIICCTBAMU U UX ITPUMCHCHUCM

3.2

ChopMupoBaHHOCTH ~ yMEHHUW  COONIOAATH  TpaBWIA  TOJH30BAHUS
XMUMUYECKOH TOCYJ0i U J1abopaTopHBIM 000pYIOBaHHUEM, a TAK)Ke IpaBUIIa
oOpamieHuss ¢ BEIIECTBAMH B COOTBETCTBHM C HHCTPYKIUSAMH IO

BBITIOJTHCHHU IO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

3.3

CdopMupoBaHHOCTh YMEHHI TJIAHUPOBATh W BBINOJIHATH XUMUYECKUUN
HKCIIEPUMEHT (MPEBpAILllEHUs] OPraHMYEeCKHX BEIEeCTB IpPU HarpeBaHUU,
[IOJIyUEHUE OSTWIEHAa M HU3YYEHUE €ro CBOMCTB, KAaYECTBEHHBIE DPEAKLUU
OpraHMYECKUX BEIECTB, JACHATypalus OEJIKOB P HarpeBaHUU, I[BETHbHIE
peakiuu OelIKOB) B COOTBETCTBUU C MPaBUIIAMU TEXHUKH O€30MaCHOCTH MpHU
oOpallleHnH ¢ BellecTBaMH U JIabopaTOPHBIM 000pYAOBaHUEM; MIPEACTABIATh
pe3ybTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amuch ypaBHEHUI
COOTBETCTBYIOIMX PEAKIHMi U (OPMYIHPOBATH BBIBOABI Ha OCHOBE 3THX

pPE3yIbTaTOB

3.4

CdopMUpOBaHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHUS TI0 XHUMHUYCCKUM
ypaBHEHUAM (Macchl, 00BEMa, KOJIMYECTBA MCXOJHOIO BelIlecTBa WIIU
MPOJYKTAa PEaKkIuu MO MU3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO W3

MCXOJHBIX BEILECTB WJIH IPOJYKTOB PEAKIIIH)

3.5

ChopMupOBaHHOCT YMEHHUH KPUTUYECKH aHAJIM3UPOBATh XUMHUECKYIO
nH(pOpMaLIKIO, TOJYyYaeMyl0 W3 pa3HbIX HUCTOYHHKOB (CpeICTBa MacCOBOM

uH(popmanuu, cetb UHTEpHET U 1pyrue)

3.6

ChopMHpOBAaHHOCT, ~ YMEHHMM  cOONIOAATh  MpaBHJIa  AKOJOTHYECKHU
11eJIECO00PA3HOTO MOBENCHUS B OBITY U TPYJOBOW NEATEIBHOCTH B IEIAX
COXpaHEHMsSI CBOETO 3I0pPOBbsl U OKPYXKAlIIeW MPUPOTHONW Cpenspl,
OCO3HaBaTh OMACHOCTH BO3JICHCTBUSI HA KUBBIE OPTaHU3MBI ONPEACTEHHBIX
OpraHWYEeCKUX BeIIeCTB, MOHMMas cMmbich mokazatens [IJIK (mpenenbHO
JIOITYCTUMOW KOHIIEHTPAIINH ), OSCHATH Ha TIPUMEPax CIOCOObl YMEHBIIICHUS

U IpCAOTBPAIICHUA UX BPCAHOI'O BO3JCHCTBHUS Ha OpTraHu3M 4YCJIOBCKa

11 KJIACC

Kona
nposeps
eMOoro
pe3yJbT
ara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpelHero 001mero 00pa3oBaHus




TeopeTnuecknue OCHOBbI XUMUHU

1.1

Brnagenne — cuCTeMOM — XMMHUYECKMX  3HAHMM, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOLINE TIOHATUS (XMMHUYECKUN 3JIEMEHT, aToM, >3JIEKTPOHHas
o0osiouka aroma, S-, p-, d-3JeKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIIa,
BAJICHTHOCTh, AJIEKTPOOTPHULATEIbHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKas
CBsI3b, MOJIb, MOJISIPHASE Macca, MOJISIPHBIA 00BEM, KpUCTAIUTMYECKAs! PEIIETKA,
TUIBl XUMMUYECKUX peakUuuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 9K30- U
SHIOTEPMHUUYECKHE, PEaKUUd HOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIMTHI,
HERJIEKTPOJINTHI, ANEKTPOIUTHYECKAS JUCCOLIMALNA, OKHCIIUTETD,
BOCCTAHOBHUTEJIb, CKOPOCTh XUMHUECKOW pEaKIMH, XUMHUECKOE PaBHOBECHE);
TEOPUM W 3aKOHbl  (TEOpus  DJIEKTPOJIUTUYECKOM  JMCCOLMALUY,
[leprognuecknii 3akoH J[.JMI. MeHneneeBa, 3akOH COXpPaHCHHSI MAaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHH, (DAKTOIOTUYECKHUE CBEICHUS
0 CBOWCTBAxX, COCTaBE, MOJYYCHUH M O€30MIaCHOM HMCIOIb30BaHUN BAKHEHIITIX

HCOPraHn4CCKHX BCIICCTB B 6I)ITy n HpaKTI/I‘-ICCKOI\/JI JACATCIIBHOCTH 4YCJIOBEKA

1.2

ChopMupoBaHHOCT YMEHHMH BBIIBIATH  XapaKTepHbIE NPU3HAKA U
B3aUMOCBSI3b MU3YYCHHBIX MOHATHH, IIPUMEHATH COOTBETCTBYIOILHE MOHSATHS
IIPY ONMCAaHUU CTPOCHUS M CBOMCTB HEOPraHMYECKHUX BEIIECTB M HX
IIPEBPALICHN; BBIABIIATH B3aMMOCBA3b XUMUYECKUX 3HAHUM C NOHATUAMU U

MNpEaACTaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX ITPEAMCTOB

1.3

Brnanenue OCHOBHBIMM METOJaMHM HAy4yHOTO IO3HAHUS BELIECTB U
XUMHUYECKMX  sBJIeHUN  (HaOnrofeHWe,  U3MEpEHHe,  SKCIIEPUMEHT,

MOJICIIUPOBAHUE)

1.4

ChopMHUPOBaHHOCTH YMEHUH ONPEEISITh BAJICHTHOCTD U CTETIEHb OKHCIICHUS
XAMHYECKHX DJIEMEHTOB B COCIMHEHUSAX PA3JUYHOIO COCTaBa, BUJ
XUMHUYECKOHN CBsI3U (KOBaJIeHTHAasl, MOHHASI, METAJUTMUECKas, BOJIOPOJHAS) B
COCMHEHUAX, THUIl KPHUCTAUIMYECKOM PEWETKM KOHKPETHOIO BEIIECTBA

(aToMHast, MOJNIEKYJISIpHAsI, MOHHAS, METaJUTHUECKas )

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OIPCACIEITE XapaKTECp Cpeabl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCTMHEHU

1.6

ChopMupoBaHHOCTh YMEHHS KIaCCU(PHUIMPOBATE XMMUYECKHE PEAKIUH I10
pa3MyYHbIM TpU3HAaKaM (YUCIYy W COCTaBy pearupyroliux BeIIECTB,
TEII0BOMY 3(pPeKTy peaklny, N3MEHEHUIO CTETIEHEN OKUCIEHHSI 3JIEMEHTOB,

06paTI/IMOCTI/I pCaKknuuu, y4aCTruro KaTaJ'II/ISaTOpa)

1.7

ChopMHUpPOBAaHHOCT, YMEHUW COCTABISATH YPaBHEHUS PEAKIM Pa3IMIHBIX
TUIIOB, TOJHBIE W COKpAIIEHHBIE YpPaBHEHUS PEAKIUi HOHHOTO OOMEHa,

YUUThIBAsA YCIIOBUS, IIPU KOTOPLBIX 3TU PEAKIIUU UAYT JO KOHIIA




1.8

ChopMupoBaHHOCT YMEHHH TNPOBOAWUTH pPEAKLMH, MOATBEP)KIAIOIINE
KA4eCTBEHHBIA COCTaB Pa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, paCllO3HABATh
ONBITHBIM IIYTéM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX pacTBOpax

HCOPTraHNYCCKUX BCIICCTB

1.9

CdopMUpOBaHHOCTh YMEHHMH pacKpblBaTh CYHIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIMIl MOCPEACTBOM COCTABJICHUS AIIEKTPOHHOIO

OanaHca 3TUX peakuui

1.10

CopMupoBaHHOCTH ~ YMEHUH  OOBICHATH  3aBHUCHUMOCTH  CKOPOCTHU

XMUMUYECKOH peakIiy OT Pa3IN4HbIX (PaKTOPOB

1.11

CdopmMupoBaHHOCTh YMEHUN OOBACHATH XapaKTep CMEUICHUS XUMHYECKOTO
paBHOBeCHsI B 3aBHCHUMOCTH OT BHEIIHEro BozjedcTBus (mpuHiun Jle

[[Tarenne)

OO0m1as 1 HeOpraHU4ecKas XUMUs

2.1

CdopMupoBaHHOCTh YMEHUH pacKpbIBaTh CMBICH lleproanyeckoro 3akoHa
AWM. MenneneeBa H  IEMOHCTPUPOBATH €0  CUCTEMATU3UPYIOLIYIO,

06L$ICHI/IT6J'II>HYI-O U MPOTHOCTUYCCKYIO (bYHKI_II/II/I

2.2

ChopMupoBaHHOCT YMEHHH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKUX JIeMEHTOB 1—4 mepuonos llepmonnueckoil cuctemsl
xuMu4eckux anemeHToB J.M. MenneneeBa, UCIONb3ys MOHATHS «S-, P-, O-
AJIEKTPOHHBIE  OpPOUTAIN»,  «IHEPreTUYECKHE  YpPOBHH»,  OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOICTB XMMHYECKHMX DJJIEMEHTOB M HX
COeIMHEHUN 1o nepuogam u rpynmnaMm llepuonnueckoil  cuctemsl

XuMH4eckux 3neMeHToB .M. Menneneepa

2.3

CdopMupoBaHHOCTh yYMEHUW  XapakTepu30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKHE CBONCTBA HEOPraHWYECKUX BEIECTB PAa3IUYHBIX KJIAcCOB,
MOITBEPKIATh CYIIIECTBOBAHHE TCHETHUYECKOM CBSI3U MEXTY
HEOPTaHWUYECKUMHU BEIIECTBAMHU C IOMOINBIO YPAaBHEHUH COOTBETCTBYIOIIMX

XHUMHUYCCKUX peaKHI/Iﬁ

2.4

CdopMHrpoBaHHOCTH YMEHHI YCTaHaBJINBATh NPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB M0 UX COCTaBY K OINpeAenEéHHOMY Kiaccy (Tpyrre)
COeMHEHUN (MpOCThIe BEIIECTBA — METAIIbl W HEMETaUlbl, OKCHUIBI,

OCHOBaHU$, KUCIOTHI, aM(OTEpHbIE TUAPOKCUIBI, COJIN)

2.5

ChopMupOBaHHOCTH YMEHMH HCMOJIb30BATh XUMHUYECKYIO CHMBOJIUKY JIJIs
coctaBieHUs: (GOpPMyNl BELIECTB M YypaBHEHUN XMMHYECKUX PpEaKIHid,
cuctemarnueckyto HomeHknatypy (IUPAC) wu TpuBHanbHble Ha3BaHUs
OTJENbHBIX HEOPraHMYeCKHX BeIIeCTB (yrapHblid ra3, YIJIEKUCIBIA ras,

aMMHaK, rameéHas HN3BCCTh, HeraméHas HU3BCCTb, IMUTHBCBAAd COMa, MUPUT U




Apyrue)

2.6

ChopMHpPOBAaHHOCT, YMEHHMH  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHE CBONCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOJITBEPKIATh CYIIIECTBOBAHHE TeHETHYECKOM CBSI3U MEXITY
HEOPraHMYECKUMH BEIIECTBAMU C IOMOIIbI0 YPABHEHHI COOTBETCTBYIOIIMX

XUMHUYCCKUX peaKquI

2.7

ChopMupOBaHHOCT YMEHHMH IJIAHUPOBATh M BBIOJHATH XUMHUYECKUH
HKCHEPUMEHT  (pa3joXeHHWe IepoKCcHJIa BOJOPOAa B  IPHUCYTCTBUU
KaTaJlu3aTropa, OIpPEIEICHUE CpEeAbl PACTBOPOB BEIIECTB C IIOMOLIBIO
YHHUBEPCAJIBHOTO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakluy, peakllui HOHHOTO0 0OMEHa, KaUeCTBEHHbIE PEaKIMK Ha
cyibdar-, kKapOOHAT- W XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHWUs, peLIeHue
AKCIIEPUMEHTaJIbHBIX 3a7ad 1o temMaM «Metamnel» u «Hemeramisl») B
COOTBETCTBUU C IpaBWJIAMHU TEXHUKH O€30IaCHOCTH IpH OOpallleHuu C
BEIIECTBAMH U JIAOOPATOPHBIM OOOPYJOBAaHUEM; IPEJCTABIATh PE3YJIbTaThl
XMMUYECKOI0 SKCIIEpUMEHTa B (hopMe 3alIUCH YpPaBHEHUH COOTBETCTBYIOIINX

peakiuii ¥ GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIHTATOB

2.8

CdopmMupoBaHHOCTHh YMEHHIT COOJIIOIaTh MTPaBHIIa MOJIb30BAHUS XUMUYECKON
1oCy10i U Tab0opaTOPHBIM 000PYAOBAaHHEM, a TAaKXKe MpaBuiIa OOpaIICHHS C
BEIIECTBAMH B  COOTBETCTBMUM C HMHCTPYKIHUAMH TI0  BBINOJHEHUIO

J'Ia60p ATOPHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTh YMEHUH XapakTepU30BaTh XHWMUYECKUE IPOLIECCHI,
JIeXKallue B OCHOBE MPOMBIILIEHHOIO ITOIYYEHUs CEPHOM KUCIIOThI, aMMHUAKa,
a Takke C(HOPMUPOBAHHOCTh MPEACTABICHUA 00 OOLIMX HAayYHBIX

MPUHIUIIAX U 9KOJIOTHYCCKHUX HpO6JI€MaX XUMHYCCKOI0 IMMpOrU3BOJACTBA

XUMHS U KU3Hb. PacuyéThl

3.1

ChopMHUpPOBAaHHOCTh  TPEJACTABICHUNH O XUMHUYECKOH  COCTaBISIONICH
€CTECTBEHHOHAYYHOM KapTHHBI MHUPA, POJIM XUMHHM B TO3HAHUM SIBICHUN
NpuUpoabl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOU TPAMOTHOCTH, HEOOXOIUMOM IS pelIeHus] TPAKTHUECKUX
3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U

MIPUPOIHON Ccperie

3.2

ChopMupOBaHHOCTh YMEHHMH KPUTHUECKH aHAJTU3UPOBATh XUMHUYECKYIO
nH(pOpPMaLIMIO, MOJyYaeMyI0 M3 Pa3HbIX HCTOYHHMKOB (CpeIcTBa MacCOBOM

KOMMYHUKAIIUU, CCTh I/IHTepHCT n IlpyTI/IC)

3.3

CdopMupoBaHHOCTh ~ yMEHMI  CcOONMIOJATh  MpaBWiIa  AKOJIOTHYECKU




11eJIECO00PA3HOTO TIOBEACHHUS B OBITY W TPYAOBOU ACATEIHHOCTH B IEIAX

COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOLIEH IIPUPOIHOMN CPEIbI

3.4

Oco3HaBaTh OMACHOCTH BOSI[GIZCTBHH Ha >XKUBBIC OPraHMU3MBbIL OHpGI[CJ'IéHHBIX
BC€IICCTB, IIOHHMAasA CMBICI IIOKa3aTclid HHK, IIOSACHATH Ha IIpUMEpax
CII0COOBI YMCHBIICHUSA W HNPCAOTBPALICHHUA HUX BPCAHOIO BO3ACHUCTBHUSI Ha

OpraHu3M 4YCJIOBCKa

3.5

CdopMupoBaHHOCTh YMEHUW MPOBOJUTH BHIYUCICHHS C HCIOJIb30BAHUEM
MOHATHUS «MAaccoBas JOJIS BEIIECTBAa B PacTBOpE», OOBEMHBIX OTHOIICHUH
ra3oB IPH XUMUYECKHX PEaKIHUsIX, MAacChl BEIIECTBA MM 00BEMA ra3oB IO
U3BECTHOMY KOJHMYECTBY BEIECTBA, Macce MIM OO0bEMY OJHOrO U3
YUYacCTBYIOUIMX B PEAKIMU BELIECTB, TEIUIOBOTO AP QeKTa peaklnu Ha OCHOBE

3aKOHOB COXpaHCHHA MACChbl BEHICCTB, IPCBPALICHHA U COXPAHCHUS SHCPIrUun




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Ko IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
A
1 Teopernyeckre OCHOBBI OPraHUYECKON XUMUH
1 IIpeamer opraHMyeckod XHUMHH: €€ BO3HMKHOBEHHE, Pa3BUTHUE M 3HAYCHUE B
1' IIOJIyYCHUN HOBBIX BEILECTB M MaTepuanoB. Teopus CTPOCHMsI OpPraHMYECKHX
coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS
1 CrpykTypHble (QOpPMYNBl OpPraHMYECKUX BellecTB. ['oMojorus, wu3oMepus.
’ XuMUYecKas CBSI3b B OPraHUYECKUX COCIUHEHUSAX — OAMHAPHBIE U KPATHBIE CBS3U.
[IpencraBnenne o kIaccu(pUKaUy OPraHMUECKUX BEIIECTB
1. Homenxknarypa opraHuyeckux COEAMHEHUH (cHcTeMaTHYecKas) U TpPUBUAIbHbBIC
3 Ha3BaHUs BAXKHEUIINX NPEICTABUTENICH KJIACCOB OPraHUYECKHUX BEIIECTB
2 VII1eBOI0pO b
9 AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN psifl. MeTaH M 3TaH — npocTenime
1' IPEJCTaBUTENIN alIKaHOB: (PU3MYECKMEe M XHMHUYECKHE CBOWCTBa (peakuuu
3aMEIIEHUS U TOPEHUs), HAXOKICHHUE B IPUPOJIE, TIOJTYyUYEHUE U IPUMEHEHHE
AJKEHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKHUH PsA. OTWIEH MU TNPONWIEH —
2. NPOCTEHIINE TPEICTABUTENN AaJKEHOB: (QHU3MUECKHe M XHMHUYECKHE CBOMCTBa
2 (peakuuy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCICHUS U
MOJINMEPU3AIIH ), TOJy4YE€HUE U IPUMEHEHHE
5 Anxaguensl: Oyraamen-1,3 u MetmwnOyragueHn-1,3: cTpoeHue, BaxHeimue
3 XUMHUYECKHE CBOMCTBa (peakuusi mnoiumepusanuu). IlomyueHue CHUHTETHYECKOTO
Kay4yKa U pe3UHbI
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUECKUN psil. ALIETUIIEH —
NPOCTEHIIMIA  TpeJCTaBUTENb AalKWHOB: COCTaB, CTpPOCHHME, (U3NYECKHEe U
4 XMMHUYECKHE CBOWCTBA (peakUuu TUAPUPOBAHHUS, TaJIOI€HUPOBAHMS, THIApATaLUH,
TOpPEHMsI ), TOJyYE€HUE U IPUMEHEHHE
Apensl. benson: coctas, cTpoeHue, (pU3NYECKHEe U XMMUYECKHE CBOMCTBA (peakuu
5 raJIOTeHUPOBAHUSA U HUTPOBAHUs), MOJIY4YEHHE M TNpUMEHeHHe. ToJyon: cocTas,
5' CTpoeHHe, (pU3MYecKre M XHMHUYECKHE CBOICTBa (peakUuU TraJOr€HUPOBAHUS U

HI/ITpOBaHI/Iﬂ), MOJIYYCHHUC U TIPUMCHCHHC. Tokcu4HOCTH ApCHOB. I'enetnueckas

CBA3b MCXKAY YITICBOAOPOJAaMH, ITPUHAJICKAIIIUMH K PAa3JIMIHBIM KJIaCCaM




[TpupoaHble UCTOYHUKH YriaeBOAOpoAoB. [IpupoaHblil ra3 u momyTHbIE HEPTIHbIC
ra3sl. Hedts n e€ mpoucxoxnenue. CrnocoObl mepepaboTKu He(TH: MEperoHka,
KPEKUHI (TepMHMUYECKHUH, KaranuTudeckui), nuponus. IlpoaykTsl mnepepaboTKu
He(TH, MX NPUMEHEHUE B NPOMBIILICHHOCTH M B ObITy. KaMmeHHbINl yroiap u

MPOAYKTHI €To mepepaboTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHu4€CKUC COCANMHCHUA

IIpenenpHble OAHOATOMHBIE CIUPTHI. METaHON M ATAHOJ: CTpOEHHE, (PU3MUECKUE U
XMMHUYECKHUE CBOMCTBA (peakLUU C aKTUBHBIMHM METaJJIaMH, Fajlore€HOBOJAOPOIaMH,
ropeHue), npuMeHeHue. BoaopoaHbple CBA3M MEXAY MOJEKYJIaMU CIUPTOB.
JlelicTBre MeTaHOJa W JTAaHOJIAa Ha OPraHMU3M 4YesloBeKa. MHOroaroMHbIE CIIMPTHI.
OTWIEHITIMKOIb W TJIMLEPUH: CTPOCHHE, (PU3MYECKHMEe U XMMHYECKHE CBOWCTBA
(B3auMozielicTBUE CO IIEJTOYHBIMM METalllaMH, KauyeCTBEHHAas peakius Ha
MHOroaToMHble cnupThl). JleiictBue Ha opraHu3M uyenoBeka. lIpuMeHeHue

TIMOCprHa U OTHJICHIJIMKOJIA

deHout: CTPOCHUC MOJICKYJIBI, (I)I/I3I/IIICCKI/I6 U XUMHYECKHE CBOMCTBA. TOKCUYHOCTH

¢denona. [Ipumenenne GeHona

Anpaerunpl U KeTOHBL. DopManibleruj, areTalbIeTu: CTPOCHHE, (U3HUECKHE U
XUMUYECKUE CBOMCTBA (pEaKIMM OKUCIEHUS M BOCCTAHOBJICHUS, KAa4ECTBEHHBIC

peaxkuun), noJy4eHrue U NpUuMeHEHUe

OAHOOCHOBHBIE NpEJENbHbIE KapOOHOBbIE KHCIOTBL. MypaBbHHAasE U YKCyCHas
KHUCIIOTBI: CTpO€HUE, PU3NYECKHEe U XMMHUYECKHE CBOWCTBaA (CBOICTBa, o0ImIME IS
KJ1acca KMCJIOT, peaklus ATepuHKalmn), MoTydeHue u npumenenue. CteapuHoBas
U OJIEMHOBAasl KMCJOTBHl KaK NMPEICTaBUTENIM BBICIIMX KapOOHOBBIX KHCIOT. Mbuia

KaK COJIM BbICHIUX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC I[GﬁCTBHG

CrnoxHble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MAPOIM3 CIOKHBIX
s¢upoB. Kupel. I'maponus xupos. Ilpumenenue xupoB. buonormueckas poib

KUPOB

VYrneBoabl: cocTaB, Kiaccu(uUKalMs YriieBOAOB (MOHO-, AU- M TOJHCAXapHJIb).
I'moko3a — mnpocTedmmii MoHOcaxapua: OCOOEHHOCTH CTPOEHUS MOJIEKYIbI,
¢usnyeckue U XMMHUYECKHe CBOICTBa (B3anMmojeiicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHauyHbIM pacTBopoM okcuzaa cepebpa(l), BoccraHoBiIEHHE,
Opo’KeHHe TITI0KO3bl), HAXOKIEHHE B MPUPOJIE, TPUMEHEHUE, OMoJorndecKas poJb.
dorocuHTe3. PpyKTO3a KaK HM30MEp TUOKO3bl. Kpaxman W memnono3a Kak
npupoaHble mnosnMepsl. CTpoeHHME Kpaxmajga W LeUIroso3bl. Pusudeckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ]I/B, KauCCTBCHHAA pCaKIUA C I/IOI[OM)

A3OTCO,Z[Cp)KaH_II/IC OpraHn4eCKUC COCANHCHU A

AMMHOKHUCIOTE Kak aM(I)OTepHLIC OpraHn4CeCKUCc COCIAUHCHUA. du3znyeckue u




1 XMMHUYECKHE CBOMCTBA aMUHOKHMCIOT (Ha NpuMepe INuiuHa). buonoruueckoe
3HaUEHUE aMUHOKHUCIOT. [lenTu el
4 benku Kak INpUPOIHBIE  BBICOKOMOJIEKYJISIpHBbIE  coenuMHeHus. IlepBuunas,
' BTOpUYHAS M TPETUYHAs CTPYKTypa O€iIKOoB. XUMHUECKHE CBOICTBAa OEIKOB:
THJIPOJIN3, ACHATypallksl, KaUeCTBEHHbIE PEAKIIMU Ha O€JIKH
5 BricokoMoneKy s pHbIE COEMHEHMS
OCHOBHbIE TIOHSATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMEp,
3. IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNU, CPEIHASA MOJEKYJIIpHas
1 Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIMMEPU3ALUs U ITOJIMKOHICHCALIMS
5 OKCIIEpUMEHTAJIBHBIE  METOABl M3YyYEHHUs BELNIECTB M HX IPEBpALICHUI:
' O3HaKOMJIEHHE C 00pa3lamMu NMPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, ILIacTMAacc,
Kay4dykoB. [losrydeHre CHHTETUYECKOr0O KaydyKa ¥ pEe3UHbI
11 KIIACC
Ko IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
A
1 TeopeTnueckne OCHOBBI XUMUU
XuMuueckuil sneMeHT. AToM. Sipo aToma, M30TOMbI. DIEKTPOHHAs 000JI0uKa.
1. DHepreTHyeckue YpOBHHU, MOJIYPOBHU. ATOMHBIE OpOUTand, S-, P-, d-3JIEMEHTHI.
1 OcobeHHOCTH pacHpefeNeHusl JIEKTPOHOB MO0 OpOMTalsIM B aroMax >JIEMEHTOB
HEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAs KOH(UTYpaLUs aTOMOB
Ilepnonnueckuil 3akoH u lleprognueckas cucremMa XxuMuU4yeckux ayiemeHtos [I.1.
MenneneeBa. CBsi3p nepuoaudeckoro 3akoHa u Ilepuonmdeckoil CHCTEMBI
1. XUMHYyeckux syieMeHToB JI.M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUSA
2 aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMMMUYECKHUX DJJEMEHTOB U
o0pa3yeMblX HMH MPOCTHIX M CJOXKHBIX BEIIECTB MO TpylmnaM M MepHoJaMm.
3HaueHHUE MEPUOJINYECKOr0 3aKOHA B Pa3BUTHH HAYKH
CrtpoeHue BemiecTBa. XUMHUYECKask CBsI3b. Bubl XuMU4ecKol CBSA3M (KOBaJIeHTHAas
1. HEMoJIsIpHasl ¥ TOJIApHas, WOHHAs, MeTajuindyeckas). MoHbI: KaTMOHBI U aHHOHBI.
3 MexanuzMbpl 00pa3oBaHUsl KOBAJIEHTHOM XUMHUYECKOW CBsA3M (OOMEHHBIM U
JIOHOPHO-aKLENTOpHBIH). BonopoaHas cBs3b
4 BanenTHOCTB. Dn€ekTpooTpULIaTENBHOCTD. CTENEHb OKUCIIEHUS




BemiectBa MONEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA
COCTaBa BEIIECTBA. THMBI KPUCTANIMYECKUX PEIIETOK. 3aBUCHUMOCTH CBOICTBa
BEUIECTB OT TUIIA KPUCTAIUIMUECKON pewéTKu. [IoHATHE 0 AMCIIEpCHBIX CHCTEMax.

HctunHBIC 1 KOJUIOWOAHBIE PACTBOPBLI. Maccosas A0JI1 BEIECTBA B paCTBOPEC

Knaccudukanus Heopranuueckux coefuHeHuil. HomeHknatypa HeopraHMuecKux

BCIICCTB

Xumnueckas peakuus. Kiiaccuuxanus XMMHUYECKUX Peaklnuii B HEOPraHMYECKON U
OpraHMYECKON XMMHHU. 3aKOH COXPAHEHUs MacChl BELECTB, 3aKOH COXPaHEHUS U

MMPEBpAIICHUA SHEPTIUU ITPU XUMHYCCKUX PCaAKIHIAX

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB

OOparumble peakiuu. XuMHUueckoe paBHoBecue. @DaxkTopbl, BIUAOIMME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

SHGKTpOJ'H/ITI/I‘leCKaSI Jucconuanusi. CunpHple H ciaOble QJICKTPOJIUTHI. Cpez[a
BOAHBIX PACTBOPOB BCIICCTB: KHUCJAA, HeﬁTpaﬂbHaﬂ, menoyHas. Peakiium MOHHOIO

oOMeHa

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIbHEIC pC€aKIuu

N| P, P P|lo k= Pl Pl oo -

HeOpFaHI/IquKaﬂ XUMMUA

N

Hemeramnsl. Ilonmoxxenne HemeramioB B Ilepuonnueckol cUCTEME XMMHUYECKHX
anemeHToB J[.MI. MenneneeBa U 0COOEHHOCTH CTpPOEHHMsS aTOMOB. Du3nueckue

CBOIMCTBa HEMETAJIJIOB. AJIJIOTpOHI/IH HCEMCTAJIJIOB (Ha npuMepe Kucjiaopoaa, CEphl,

docdopa u yriaeposa)

XYUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAIJIOB (TaJOT€HOB, CEpbI, a30Ta,
dochopa, yrmepoma W KpEeMHHUsS) W UX  COCOUHEHUU  (OKCHJIOB,
KHCIIOPOJICO/ICPKAIINX ~ KHUCJIOT, BOJOPOJIHBIX  coeauHeHuit). Ilpumenenue

BaKHEUIIIMX HEMETAIIJIOB U UX COCAUHEHUI

Meramnsl.  Ilonoxenue wMeramioB B Ilepuognueckoil cucreMe XUMHUYECKHX
anementoB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JOYEK
atomMoB MetaiioB. O6mue ¢uznyeckre cBoiicTBa MeTaysioB. CIlaBbl METaylIOB.

DIIEKTPOXUMUYECKUH PsiJl HAIPSKEHU METAJIIOB

XVUMHUYECKHE CBOMCTBA BaXKHEUIINX METAIOB (HATpUM, Kamuil, KalbIUid, MarHUMH,
QTIOMUHHMA, TMHK, XpPOM, XeJe30, MelIb) W uX coeauHeHui. OOmue crnocoObl

MOJIYYCHHA MCTAJIJIOB. HpI/IMeHeHI/Ie METAJIJIOB B 6BITy U TEXHUKE

I'eHeTmueckas CBI3b HCOPTraHNMYCCKUX BCIICCTB, MPUHAMJICKAIINUX K Pa3IMdYHbIM




Ki1acCaM

XUMHS U )KU3Hb

Ponp xumMum B 00OecledeHHH SKOJOTUYECKOW, JHEPreTHYECKON | TMHINEBON
0e30MacHOCTH, Pa3BUTUM MeAULMHBL. [IoHSATHE O HAyudHBIX METOJaxX IO3HAHUS

B€IICCTB U XUMHNYCCKHNX peaKHI/Iﬁ

[IpencraBiaenus o0 OOIMMX HAYYHBIX HPUHIMIIAX MPOMBIIUIEHHOTO TOJXY4YEHUS
BOXHEHIINX BemecTB. YenoBeK B MHpE BEIIECTB M MAaTEPHANIOB: BaKHEHIINE
CTPOUTEIBHBIE MaTEpHUAlIbl, KOHCTPYKLIMOHHBIE MAaTEpHalIbl, KPAacKH, CTEKIIO,
KepaMHKa, MaTepHalbl i1 JJEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U

MUHEpaJIbHbIEC y00peHUs

XuMHusi W 30pOBbE 4YeEJIOBEKAa: IMpaBWja HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, IpaBuia 0€30MaCHOTO MCIOJIB30BaHMS MPENapaToB OBITOBOM XMMHUU B

MMOBCEIHEBHOM KU3HU




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

» Xumus. 10 knacc. 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
* Xumus. 11 xnacc. I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






