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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
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 roga» (Pacnopspbkenue IlpaButensctBa 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 TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE 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 xumuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHETO 00IIero oOpa3oBaHUs CPeCTBAMU 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
oOmmMX weaed W MPUHLHIOB, 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 PAIMOHATLHOIO HAYYHOTO MBIIIUICHUS,
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 B3aUMOCBSIZH MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHsI Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHHUA B KU3Hb COLUYMA, MPOAOJDKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
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
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUH Ha  ONpPEENEHHBIX
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 CcTpoeHuH BemecTB. CBeleHHs 00 H3y4yaeMblXx 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, KJIaCCU(UKAILIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero 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 METOJIOJIOTUYECKUX MO3MUIIMM,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEeHHE (QYHKIUH 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKaMmH, PacKpblBalOT €€ pPOJib B IO3HABATEIBHOW M MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSd MHPOBO33PEHUYECKOW OCHOBBI JJIi NMOHUMAaHUS
¢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 MEXKIAy HOBbIMH (PaKTaMU U  TEOPETUUECKUMU
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
oOy4Jarommxcs MNPHUHATbIE MNPOrpaMMOM IO XUMHUHU MOAXOAbl K OIpPEAeSICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku nHpOpMAaIK, HEOOXOIUMBIX JIsi MPUOOPETEHHUS OIbITa 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 OMPEACIICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHON TOYKE 3pEHMS TJIABHBIMHM LIEJSIMH HM3YyYEHHs MpeaMeTra
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsttOTCA:

e (opmMupoBaHME CHCTEMBl XUMUYECKMX 3HAHUH KaKk  BaKHEHUIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C UCTOpHEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B PUPOJIE, 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, conepkaTelibHasi XapaKTepUCTUKaA 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 COJEp)KaHUs OOy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peLIEHUS TPAaKTUYECKUX 3a/1a4.

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, CAMOCTOSITEIbHOMY MPUHATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHLIMI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIUYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
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 TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYATbHBIX W TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMU, 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 MPUPOIOTIONB30BAHMS, TTOTIOTHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX ¢ 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 oobmiero odpazoBaHusi, cocrabisieT 68 dacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COECIUHEHUSAX — OJMHAPHBIE U KPATHBIE CBSI3U.

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

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M MX IIPEBpALICHUIL:
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 (TJ1aBJIeHUE, 0OYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psii. DTUJIEH U MPOMUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BakKHEHIINe
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolicmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTnueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIMMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxknenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEePUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

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

Kucisiopoacoaep:kamue opranu4ecKkue 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 METaHOJIa U 3TaHOJIa HA OPTraHr3M YellOBEeKa.

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, (U3UYECKME W XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLMH), IOJyUYeHUE U IPUMEHEHUE.

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 GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



VYrneBonmpl:  cocTaB, KiaccuUKAUg ~ yriaeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEUCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHn4ecKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpalleHUil:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuM, [IBETHHIC PEaKIIUU OEIIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAITHSL.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUil:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peannsanust MEXNpeIMETHBIX CBA3EH PU U3YYEHNH OPraHUYECKOM XMMHU B
10 kiacce OCYHIECTBISIETCA YEpe3 HCIOJIb30BAHME KaK OOIIMX eCTECTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMINUXCS CUCTEMHBIMHU TSI OTIAEITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOPHs, aHAIN3, CHHTE3, Kiaccuukaiys, MepuoIudHOCTh, HAO0IeHN e,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

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

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAaeMbI€, TOILIMBO,
peCypchl.

TexHonoTHs: THIIEeBBIC TMPOAYKTHI, OCHOBBI PAlMOHATBLHOTO TUTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHI 31eMeHT. AToM. Sapo aroma, H30TONBL. ODJIEKTPOHHAs
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

ITepunonnueckuit 3akoH u Ileproanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CJIOKHBIX BEIIECTB IO TPYINaM W TEpUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa30oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBsI3U (OOMEHHBII U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. [eHeTMyecKkas CBA3b HEOPraHWYECKHUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAaHECHUS W MPEBPALLICHUS SHEPTUU TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa Xxumuueckux sneMeHToB [l. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOIO HWHIWKATOpPA, PEaKIMH 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 HCIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

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

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEIUHEHUN.



Merannel. [lonoxenne meramioB B Ilepuoguyecko cucTeMe XHMHYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IeJI0YeH, KaYECTBEHHBIE PEeaKI[MU Ha KATHOHBI METAJIIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET MTPUMECH.

XuMHA ¥ KU3Hb

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

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

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

Xumus M 3J0pOBbE YEJIIOBEKA: IpaBWia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHu4ecKoM xuMuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 MCIOJIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCU(PUKALMS, TEePUOJAUIHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI M CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XuMUYecKasi NPOMBIIIIEHHOCTb, METAJLUIYPTHs, MPOU3BOJCTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYalOIIMMHUCSL TMPOTPaMM  CpPeIHEro oO0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEILHOCTHBIM IOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
CANHCTBE Y4YEOHOW ¥ BOCMUTATEIBHOM JEATEIHLHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPAa3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTHYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaaIaHCKOro BOCIMTAHUS:

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESATEIBHOCTU MPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh Pe3yJbTar
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
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 PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEIECHHUE M IMOCTYNKH CBOMX TOBApPUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY 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 MOBEJICHUS B CUTYallUsX, YIPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

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

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPYECKOW U  JPYruX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPaKTHUYECKOMY HM3YUYEHHIO MPOQECCHI pa3IuiHOTO pojaa, B TOM
YUCJIE HA OCHOBE NTPUMEHEHUS NTPEAMETHBIX 3HAHUU 10 XUMUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOW CPEIBI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
pELIEHHs BOIIPOCOB PALlMOHAIIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
IPUPOAHON Cpele, YMEHHsSI IPOrHO3UPOBATH HEOIATOMPUSTHBIE SKOJOTUYECKUE
ITOCJIEACTBUA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALATh UX;

HAJIM4YHs Pa3BUTOrO HKOJIOITMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIIBHOCTH DKOJIOTUYECKON HaIIPaBJICHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B ITO3HABATEIIbHOW, KOMMYHMKATUBHOM M COLHMAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CHeUUPUKH XUMHM KaK HayKd, OCO3HaHUsi €€ poJid B
(GOpMHUPOBAHNUN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
IMBHJIM3AMM: B €€ TyMaHUCTHYECKON HANpPaBICHHOCTH W Ba)XHOW pOJIM B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOIO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, DHEPIreTUYECKOU, NMUIIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCIEIIHOTO TPpyJa M OKOJIOTHMYECKH KOM(OPTHOM JKM3HHM KaXIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOIb30BAThH



MoJTydaeMble 3HAHUS )1 aHAJIN3a U OOBSICHCHHUS SBIICHUH OKPYKAOIIET0 MHUPA U
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSTETLHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI
JCSATCIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKIHMOHAIBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU MOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATHM M YCTAaHABIMBATH MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS U OOBSICHEHUS OTAETbHBIX (DAKTOB U
SIBIICHUI;

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

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY H3ydaeMbIMU
SABJICHUSIMU;

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

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENU, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPEICTABIICHNUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHbIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITEIBbHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHHUs HaAOJI0JaTh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NOMmyJIsipHasi JIUTeparypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



dbopMynpoBaTh 3alpoChl U MPUMEHATh Pa3IMYHbIE METOIbI MPU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIibl, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JTUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYIHMPOBATh CBOU  MPEAIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO MpoeKTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBISATh CBOIO I103HABATEIbHYIO
NeATEIbHOCTh, Omnpenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
3¢ (eKTUBHBIN Ccroco0 MX peneHuss ¢ y4€TOM TMOJYyYeHHUS HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  IPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B (DOPMUPOBAHWM MBINUICHUS W  KyJbTYpbl JUYHOCTH, €&
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, M a30TCOJAEpXkAIIUE COCANMHEHUS, MOHOMEpP, MOJHMMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEPHbIE MPU3HAKHU TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTABJICHHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknarype (IUPAC), a Taxke NPHBOAWTH TPHUBHAIHHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHos, HOopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



chOPMHUPOBAHHOCTh YMEHUS MPUMEHATHh TMIOJOKEHUS TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKIHil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCT, YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWM, I[BETHHIE PEAKIIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

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



chOpPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IICIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUS M TMPEAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
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
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJH XHMHUHM B TO3HAHUU SIBJICHHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIME B OCHOBE IMOHUMAHMS IPUUYUMHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHbIC MPU3HAKUA TOHSITH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (GOpMyd BEIIECTB M  YPaBHEHMM XHMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUTMYECKasi), XapaKkTep Cpebl B BOAHBIX paCTBOpPaX HEOPTaHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

chOpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COEIUHEHUM
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHHWE TCHETHUYECKOM CBSI3M MEXIY HEOPraHWYeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakimu, U3MEHEHHIO CTEMEHEW OKHUCJICHHUS 3JIEMEHTOB, OOpaTUMOCTU
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



C(OPMUPOBAHHOCT, YMEHUH MPOBOJAUTH PEAKLIMH, MOATBEPKIAIOIIIE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHelIHEero Bo3nercTus (nmpunuui Jle llarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO POU3BOICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM OOBEMY OJHOTIO M3 YYAaCTBYIOLIUMX B pEaKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M JabopaTopHbBIM OOOpYIOBAaHUEM, a TaKXe IMpaBuUjiia OOpalleHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENEICHNE Cpeapl PacTBOPOB BEHIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIuil U (HOpMYIUpOBaTh BBHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOpPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
I1€JIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYIOBOH JESITEIBHOCTH B IICIISIX
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;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYYalONIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 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 oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE YrIeBOAOPOIbI — aAJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIprpoaHbIE HICTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannieckue coeJuHeHUst
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 YrneBoabl 3 2




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Hroro no pazueny 3
Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

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




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 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 INIVIAHUPOBAHUE

10 KJIACC
N KosaunyectBo 4yacos Jlata DJIEeKTPOHHBIE
' Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue w3ysenus undposbie
padoThI paGoThI o0pa3oBaTe/ibHbIE
pecypcsl
1 [Ipenmer oprann4eckon XumMuu, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHst OpraHM4eCcKUX
2 coenuaeHuit A. M. byriepoBa, €€ oCHOBHBIE 1
NI0JIO’KEHHUS
[IpencraBienue o ki1accupuKaum
3 opraHuueckux Bemiects. Homenkiatypa 1
(cuctemaTuyeckasl) U TpUBHAJIbHBIC
Ha3BaHUS OPraHMYECKHX BEIIECTB
4 AJKaHBI: COCTAB M CTPOCHHE, 1
TOMOJIOTHYECKHUH PsifL
5 MeraH 1 3TaH — IpOCTEUIINE 1
MPEJICTAaBUTENIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONWCTBA 1
7 OTHUJIEH U IPOIUIIEH — MPOCTENIINE 1
MPEJICTABUTENN ATKEHOB
8 [TpakTrueckas pabota Ne 1. «Ilonydyenue 1 1
ATHJIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byraauen-1,3 u
9 MeTmioyTaauen-1,3. [Tomydaenue 1
CUHTETHUYECKOTO KayuyKa ¥ pEe3HHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTHUECKUHN psii. AUETHIIEH — 1
IIPOCTEUINHN ITPEACTABUTEND AIIKHHOB
11 Bpluncnenus 1o ypaBHEHHIO XUMUYECKOU 1




peaKIuu

ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTD

12
apeHOB

13 I'eneTnueckas cBsA3b yIiI€eBOAOPOJIOB,
IPUHAAISKAIIMX K pa3IMYHbIM KJ1accam
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

14 NPUPOHBII ra3 U MOMyTHbIE HEPTIHBIE
rassl, He)Th ¥ IPOJYKTHI €€ nepepaboTKu
[TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB:

15 NPUPOIHEIN ra3 ¥ MOMyTHEIE HEPTIHBIE
rassl, HeTh ¥ IPOJYKTHI €€ nepepaboTKu

16 KoHnTponpHas padora mo pasaeny
«YTI1eBOJI0OPOJIBI»

17 [IpenenbHble OJHOATOMHBIE CIIUPTHI:
MeTaHOJ U 3TaHoJ. BosoponHas cBs3b

18 MHoOroaToMHbI€ CIIUPTHI: STUIICHTIIUKOIIb U
TIIMLEPUH

19 ®denom: CTPOCHHE MOJIEKYJIbI, buznyeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE

20 Anpaeruapl: GopManbaeTuI U
aneTanpaerul. AneToH

21 OaHOOCHOBHBIE NpeieNbHbIE KApOOHOBBIE
KHCJIOTBI: MypPaBbUHAs M YKCYCHAsI

29 IIpakTueckas pa6f)Ta Ne 2. «CsoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»
CreapuHOBas U OJIEUHOBASI KMCIIOTHI, KaK

23 NPECTaBUTENN BBICIINX KapOOHOBBIX
KHUCIIOT

24 Mpia Kak conu BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JECTBHE

o5 Crnoxnble 3(hUpbl KaKk TPOU3BOTHBIE

KapOOHOBBIX KUCIOT. [ UAPOSIU3 CHOKHBIX




3¢hupoB

26

27

28

XKupsl: TuApPONIN3, TPUMEHEHNE,
Ouosoruueckas poJib KUpPOB

YTrneBoasl: cOcTaB, KiacCH(pUKaIus.
Baxxneiive npecraBuTeNu: rioKo3a,
bpykTO3a, caxapo3a

Kpaxman u nemnrono3a Kak NpupoIHbIE
MOJIUMEPBI

29

30

KontponsHas paboTa 1o paszaeny
«Kucnopoaconeprkamire opraHn4eckue
coenuHeHus/ Beepoccuiickas mpoBepouHast
paborta

OO11ast XapakTepUCTHKA a30TCOAEPIKALINX
OpraHuvecKux coenuHennii / Becepoccuiickas
npoBepoyHas paboTa

31

AMMWHBI: METHJIAMHUH B aHWJINH

32

AMUHOKHUCIOTHI Kak aM(pOTepHbIe
OPraHUYECKHE COCTMHEHUS, NX
ouosoruueckoe 3Hauenue. [lentuasl. benku
KakK MPUPOJAHBIE BEICOKOMOJIEKYJISIPHbBIE
COCJIMHEHUS

33

34

OcHOBHBIE OHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEMHEHUIN

OCHOBHEIE METOJbI CUHTE3a

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM.
IInacTmaccel, KaydyyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

Jlara
U3y4eHust

DJIEeKTPOHHbBIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HTypanus aTOMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, MX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUN
10 FpyNIaM U nepuojam. 3HaueHue
MEPUOANYECKOTO 3aKOHA 1 CUCTEMBI
xumuueckux anemenToB .M. MenieneeBa
B Pa3BUTUU HAYKU

CTpOCHI/Ie BEIleCTBA. XMMHUUYECKas CBs3b, e€
BUJBI; MCXaHU3MBbI 06pa30BaHI/I$I
KOBAJICHTHOM CBS3H. BO,[[OpOI[HaH CBA3b

BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
Crenenb okucneHusd. BeliecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

IMonarue o JUCIICPCHBIX CUCTEMAX.
VcTrHHBIC U KOJUIOUIHBIC PACTBOPBHI.
MaccoBasi 107151 BEIIeCTBa B pacTBOpe

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHECHUM.
['eHeTnYecKas CBS3b HEOPraHUYECKUX
BEILECTB, Pa3JIUYHBIX KJIACCOB

Knaccudukanmst XaMUIeCcKuX peakiuii B




HEOPraHMYECKON 1 OPraHu4eCKOU XHUMHUH.
3aKOH COXpaHEHMsI MACChl BELLIECTB; 3aKOH
COXpaHEHHUS U IPEBPAIICHUS SHEPTUU TPU
XUMUYECKUX PEaKIUsIx

CkopocTtb peakiu. OOpaTuMble peakuy.
XUMHUYECKOE PaBHOBECHE

10

ITpaktrueckas padora Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKInm»

11

DEeKTPOIUTHYECKAS TUCCOLIMAITHS.
[Moustue o BogopoaHOM mokasarese (PH)
pacTBopa. Peakiinu HOHHOTO OOMEHa.
I'maponus opraHnyeckux u
HEOPraHUYECKUX BEIICCTB

12

OKuCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peaxuuu. [TonsaTue 00 anexrponuse
pacIuIaBoOB ¥ pacTBOPOB COJIEH

13

KontponbHas padoTa mo pazaeny
«TeopeTndyeckue OCHOBBI XUMHID)

14

MerTanmsl, uX MOJIOKEHHE B
Ilepronnueckoit cucteMe XMMUYECKUX
sneMenToB . 1. MenneneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
dbuznyecKre CBOMCTBA METAIIIOB

15

16

17

CnnaBbl METAIIOB. DJIEKTPOXUMHUUYECKUIN
PAI HAIIPSIKEHUN METAJIOB

XHUMHYECKUE CBOMCTBA BAKHEUIIINX
METAIIJIOB (HATPUM, KaJHii, KalbIUH,
MarHui, alTfOMUHHI) U UX COETUHEHUI
XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XHUMHUYeCKre CBOMCTBA IIUHKA, JKeJie3a U NX




COCIMHEHUN

19

[TpakTuueckas padota Ne 2. "Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Mertamab»"

20

21

22

Hemertamisl, NX NOJIOKEHUE B
Ilepronnueckoit cucTeMe XMMUYECKUX
snemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

®uznyeckue CBOWCTBa HEMETAJLIOB.
AmnoTponusi HeMeTaJuIoB (Ha puMepe
KHCIIOpOJ1a, cephl, (hocdopa u yriepomaa)
XHUMHUYECKUE CBOMCTBA IAJIOT€HOB, CEPBI U
UX COeOUHEHUN

23

XuMHYecKue CBOWCTBa a30Ta, hocdopa u
UX COEIUHEHUIN

24

25

XUMUYECKUE CBOWCTBA YIIIEpOaa, KPEMHUS
1 UX COCTMHESHUH

IIprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
CO€IUHEHUI

26

27

28

29

O00011eHNEe U cUCTEMATH3allMs 3HAHUH 110
TEME ((HeMeTaJ'IHI)I». BI)I‘II/ICJ'IGHI/I?I 10
YPaBHEHHSIM XUMUYECKHX PEaKIUi U
TepMOXI/IMI/I‘—IeCKI/Ie paC‘IéTBI

[TpakTiueckas padota Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
"Hemeramnsl"»

KonTpomnpHas pabota mo Temam «MeTaib»
u «Hemeramnsl»
Heoprannueckue n opraHU4ecKrue KHUCIOTHI.

Heopranuueckue u opranuueckue
OCHOBaHMs

30

AMoTepHbIe HeOpraHU4eCKHe U




OpTraHU4Y€CKUEC COCIUHCHU . I'enetnueckas
CBs3b HCOPIraHUYCCKUX U OPraHUYICCKHUX
BCIICCTB

31

32

33
34

Ponp xumuu B o0ecieueHun
JKOJIOTUYECKOM, IHEPIeTUYECKON U
IUILEBOH 0€30M1aCHOCTH, Pa3BUTUU
MEAULIHBI

[IpencraBnenust 06 0OMIMX HAYIHBIX
HNPUHIUIAX POMBIIUIEHHOTO NOIY4YEeHUs
Ba)XKHEUIIINX BEIIECTB

YenoBek B MHPEC BEIICCTB U MAaTCPHUAIIOB
XHUMHS U 300POBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

Teopernueckre OCHOBbI OPraHU4eCKOW XUMHUH

ChopMupoBaHHOCTE TPEIACTABICHUH O XHMHUYECKOW COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpaA, POJU XMMHUHU B MO3HAHUU SIBICHUN
IpUPOABl, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl IJUYHOCTH, €€
(YHKIIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOOUMOWM 1O pelieHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U MPUPOTHOM cperie

1.2

1.3

Bnanenune cucteMoM — XMMUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATr Al IINE MOHATHUSA (Monexyna, BAJICHTHOCTb,
ANEKTPOOTPHULATEIBLHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasi CBS3b, MOJIb,
MOJIIpHAsi Macca, MOJIIPHBINA 00BEM, YTIIIEPOIHBIN CKENeT, (PYHKIMOHAIbHAS
rpynna, pajukai, U30MepHsi, U30MEpbl, TOMOJIOTMUECKUN PsiA, TOMOJOIH,
yIIEBOIOPOAbI, KUCIOPOI- M a30TCOAEPKAIINE COSTUHEHUS, OMOJIOTHYECKH
aKTUBHBIC BeIECTBA (YIJIEBOJBI, XHUPBI, OEIKH), MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHS); TEOpUd U
3aKOHBI (Te€opusi XMMHMYECKOTO CTPOEHHUs opraHudeckux Bemiects A.M.
BbytnepoBa),  3aKkoHOMepHOCTH, CUMBOJIMYECKUA  A3BIK  XHUMMH,
(aKTONOTHUECKUE CBEICHHS O CBOMCTBAaX, COCTaBe, IMONYyYCHHH U
0€30MacHOM  HCIIOJIb30BAaHUM  BAKHEWINIUX  HEOPTaHUYECKUX U
OpPTraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JAEATEIHHOCTH YEJIOBEKa

CdopmMupoBaHHOCTh YMEHUU BBISIBIATH XapaKTE€PHbIE NMPU3HAKU MOHSTUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, NCIIOJI30BATh COOTBETCTBYIOIIUE ITOHATUS
HpI/I OIIMCaHHUN COCTaBa, CTpOGHI/ISI nu npeBpameHHﬁ OpFaHquCKHX
COCJIMHEHHU

14

c(OPMHPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPALIEHHON)
(GbopMys1 OpPraHMYEeCKMX BEUIECTB M YpPAaBHEHMH XHMHYECKHUX PEaKIMH,
W3rOTaBIMBATh  MOJEIM  MOJIEKYJ  OPTaHMYECKMX  BEIIECTB  JUIsA
MJUTFOCTPALMU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS

1.5

CdopmupoBaHHOCTh YMEHUI yCTaHABIMBATH MPUHAIEKHOCTh U3YUYEHHBIX
OpPTaHMYECKUX BEIIECTB IO WX COCTaBY M CTPOCHHIO K OMPEICIIEHHOMY
kmaccy  (rpymme) — coenMHEHUH — (YIUIEBOAOPOIBI,  KHCIOPOA U
a30TcoNepKaIlie COCAMHEHUS, BBICOKOMOJIEKYJSIPHBIE  COCIMHEHWS),
JlaBaTh UM Ha3BaHUs 1o cucremarnueckord HomeHknarype (IUPAC)

1.6

CpopMHUpPOBAaHHOCTh YMEHHUS OIPEACNATh BUIb XHMHYECKOW CBS3H B
OpPTaHUYECKUX COSAMHEHUSX (OJJMHAPHBIC U KPaTHBIE)

1.6

CchopMupoBaHHOCTb yYMEHHUS MPUMEHSTH: MOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemecTB A.M. BbyrnepoBa miis 00bsSCHEHUS 3aBUCHMOCTH
CBOJMCTB BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHUs MAacCChl
BEIICCTB




2.1

2.2

2.3

YrneBogopoasl. Kucioposcomepikaniiue U a30TCoAepIKaIlie OpraHuIeCKHIe
COCOUHCHUA. BBICOKOMOHCKYJIHPHBIG COCIUHCHUA

ChopMupoBaHHOCTH  yMEHHW  TPHBOIUTH TPUBUAIBHBIC  HA3BAHUSA
OTJENbHBIX OPraHMYEeCKHX BEIIECTB (ITWJICH, TMPOMMIICH, AalleTUJICH,
STWICHIJIUKOb, TAUIECpUH, ¢GeHol, (OopMaibAeTHa, aleTalbICTHI,
MypaBbUHAs  KHUCJOTA, YKCYCHas KHUCJOTa, OJIEMHOBAas  KHCIIOTA,
CTeapHHOBAsI KUCIIOTA, TIII0K03a, GPYKTO3a, Kpaxmall, LeJUTI003a, TIHIIHH)

ChopMupoBaHHOCTE  YMEHHH  XapakTepH30BaThb COCTaB, CTPOCHHE,
(¢bu3MvYecKkue M XUMHYECKHE CBOMCTBA THIHYHBIX IPEACTaBUTEICH
pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, JTaH, STUJIEH,
MPOMWICH, aneTuieH, OyraaueH-1,3, metmiOyraauen-1,3, 6eH3051, METaHOI,
9TaHOJ, ATWICHIJIUKOb, TIUIEPHH, (EHON, aleTalbIeTH]l, MypaBbHHAS U
YKCYCHasi KHCJIOTBI, TJIIOKO3a, Kpaxmall, IeJIII0J03a, aMHUHOYKCYCHas
KHCJIOTA)

CdopmMrpoBaHHOCTH YMEHMSI UIUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKAY
TUNAYHBIMU  IPEACTABUTEISAMU  PaA3lIMYHBIX KJIACCOB  OPraHMYECKUX
BEIIECTB YPAaBHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKMX pEaKkIui C
HCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT

2.4

3.1

CdopmupoBaHHOCTH YMEHHUS XapaKkTepu30BaTh UCTOYHUKHU
YIIEBOJIOPOAHOTO ChIpbs (HEdTh, MPUPOIHBIA Ta3, yroib), CIOCOOBI HX
nepepaboTKH U IPAKTHYECKOE MPUMEHEHHE MPOTYKTOB MIepepadbOTKu

XUMUA U KU3HL. PacuéThl

CpopMUpOBaHHOCT, yYMEHUMW BIIAJIETh CHUCTEMOM 3HAHUN 00 OCHOBHBIX
METOJIaX HAy4yHOTO IO3HaHUsS, MCIONb3yeMbIX B XHMUU TpU H3YUYECHUU
BEILIECTB U XUMHYECKHUX SIBJICHUN (HaOJt0IeHNEe, N3MEpPEHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHUE), HCIOJIb30BaTh CHCTEMHBIE XMMHUYECKWE 3HAHHS Ui
MPUHATHS PEIICHUN B KOHKPETHBIX KHU3HEHHBIX CUTYAIUSAX, CBSI3AHHBIX C
BEILIECTBAMH U X MPUMEHEHUEM

3.2

3.3

3.4

3.5

ChopMupoBaHHOCTH ~ yMEHUH  cOONMIOJaTh  MpaBWia  MOJIB30BAaHUS
XUMHUYECKOH MOCYA0N U J1abopaTOPHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiIa
oOpalleHuss ¢ BeleCTBAMHU B COOTBETCTBUH C HHCTPYKIMSIMU IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX ONBITOB

CpopMUpPOBAaHHOCT, yYMEHUHN IUIAHUPOBATH M BBIMOJIHATH XUMHUYECKUN
SKCHEPUMEHT (TPEBpAILECHUS] OpPraHWYECKUX BEIIECTB IPU HarpeBaHUM,
MOJIyY€HUE 3TUJIEHAa W HM3yYEHUE €ro CBOICTB, KaueCTBEHHBIE pPEaKIHU
OpPraHMYECKUX BEIIECTB, JCHATypalus OeTKOB MpU HArpEeBaHUU, IIBETHHIE
peakiuu OeTKOB) B COOTBETCTBUU C MPABWJIAMH TEXHUKH O€30MaCHOCTH
mpu OOpalieHHH C BeleCTBAaMU M J1a0OpaTOPHBIM 000PYAOBAHHUEM;
MIPE/ICTaBIATh PE3yIbTaThl XMMHUECKOIO 3KCIepUMEHTa B (opMe 3amucu
yYpaBHEHUU COOTBETCTBYIOIIMX pEaKiuii u (HOpMyIUpPOBAaTh BHIBOJIBI Ha
OCHOBE 3THX PE3yJIbTaTOB

CdopmupoBaHHOCTh YMEHUH MPOBOJWTH BBIUUCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJMYECTBA HCXOJHOTO BEIIECTBA WJIH
MPOAYKTa PeaKkIUH MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO M3
HCXOJHBIX BEIIECTB WM MTPOTYKTOB PEAKIUH)

CdopMupoBaHHOCTh YMEHUN KPUTUYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
nH(pOpMaIINIO, TMOITY4aeMyI0 U3 Pa3HbIX MCTOYHHKOB (CpEICTBAa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)




3.6

ChopMHUpOBAaHHOCT,  YMEHUW  COOMIOATh  TpaBUjia  AKOJOTUYECKH
11€J1IecO00pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESATEIBHOCTH B LIEJSAX
COXpPAaHEHHUs CBOEr0 3J0pOBbS M OKpYXAlOLEH MPUPOJHOM Cpensl,
OCO3HAaBaTh OINACHOCTHb BO3JCUCTBUS Ha JKUBBIC OPraHU3MBbl OIIPENEIEHHBIX
OpraHMYEeCKUX BelIecTB, MoHUMas cmbica nokaszatens [IJAK (mpenenbHo
JOMYCTUMOM  KOHIEHTpPAIMHM), TOSICHATh HAa MpUMEpax  CHOCOOBI
YMEHBUICHUSI U NPENOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OpraHU3M
YeJI0BeKa

11 KIIACC

Koxa
MPOBEPSAEMOro
pe3yJbTara

1

IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero 001mero 06pa3oBaHus

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

11

Bnagenne  cucreMOl — XMMHYECKMX  3HAaHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHATUA (XMMUYECKUH SJIEMEHT, aToM, JSJICKTPOHHAas
o0oJiouka aroma, S-, p-, d-3JIeKTPOHHBIC OPOUTATIM aTOMOB, MOH, MOJICKYIIa,
BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIEHUS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00bEM, KpUCTAJUTMYECKasl PeIIETKa,
TUIBI XUMHYECKUX PEaKUud (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC, JK30- M
SHIOTEPMHUUYECKHE, PEaKLIUd HOHHOTO OOMEHa), pacTBOp, DSICKTPOIUTHI,
HEDJIEKTPOJINTHI, JIEKTPOIUTHYECKAS Jccolranus, OKHWCIIUTEND,
BOCCTAHOBHUTEJb, CKOPOCTh XUMUYECKOUN peaKkIui, XUMHUIECKOE paBHOBECHE);
TEOPUM W 3aKOHBI  (Teopus  DJICKTPOIUTHUECKON  JMCCOIHAIINH,
[Mepuonuueckuii 3axkon J[.JM. MeHnaeneeBa, 3aKOH COXpaHEHHS MAacCChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMHH, (PAKTOTOTUIECKUE CBEICHUS
O CBOiicTBaX, cocCTaBe, IMONYy4YeHMH U OE30MaCHOM HCIOJIL30BAaHUH
BOXHEHIINX HEOPraHMYECKHX BEIIECTB B OBITY MW  MPaKTHYECKOU
JIEATEIbHOCTH YEJIOBEKA

1.2

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BbBIABJIITH  XAPAKTCPHBIC IIPU3HAKHU U
B3aUMOCBA3b U3YUYCHHBIX HOHSITI/Ifl, IMPUMCEHATE COOTBECTCTBYIOIIUC ITOHATHA
npu OIUCaHUNU CTPOCHUA U CBOICTB HCOpPraHNYCCKUX BCHICCTB H HUX
HpeBpaHIGHI/IfI; BBISBJIATH B3aMMOCBSI3h XUMHUUYCCKUX 3HAHHUHN C MOHITUSIMH U
MPEACTaBJICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX ITPEAMETOB

1.3

BnaneHne OCHOBHBIMM METOJAaMH HAy4YHOI'O IIO3HAHUS BEUIECTB W
XUMHYECKMX  SIBIEHUM  (HaOioleHue, HM3MEpEeHHe,  IKCIEPHUMEHT,
MOJICIUPOBAHKE)

1.4

1.5

ChopMHpPOBAaHHOCT, YMEHHMM OMNPENEsATh BAJICHTHOCTh W  CTETCHBb
OKHCIJIEHUSI XMUMHUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa,
BHUJI XHMMHYECKOW CBsI3M  (KOBaJeHTHas, WOHHAs, MeTaJuITMYecKas,
BOJIOPO/IHAs) B COEAMHEHUSX, TUIl KPUCTATUIMUECKONW PEIIETKU KOHKPETHOTO
BEIECTBA (ATOMHAsI, MOJICKYJIIpHAs, MOHHAS, METAJLTHYECKAs )

ChopMHpPOBAaHHOCT, YMEHHM OMPEACNATh XapakTep Cpeabl B BOIAHBIX
pacTBOpax HEOPraHMYECKUX COCTMHEHUI

1.6

ChopMupoBaHHOCTh YMEHUS KJacCU(UIIMPOBATh XUMHUECKUE PEAKLUHU IO
pa3jIMyYHbIM TpU3HAKaM (YUCIY M COCTaBy pEarupyrolliX BeIIEeCTB,




1.7

1.8

TerioBoMy 3(hdexkTy peaknuu, HU3MEHEHHUIO CTeleHeH OKUCICHUS
3JIEMEHTOB, 0OPAaTUMOCTH PEAKLIUH, YYACTHIO KaTaIu3aTopa)

CdopMUpOBaHHOCTh YMEHHUI COCTaBISATh YPaBHEHHS PEAKIMA pPa3ITUIHBIX
TUIIOB, TIOJHBIE W COKpAIIEHHBIE YpPaBHEHMsI pPEaKIMil HOHHOTO OOMeHa,
YUUTBIBAs YCIOBHS, IPU KOTOPBIX AT PEAKLUHU UAYT 10 KOHIA
CdopMuUpoBaHHOCTh YMEHUH TPOBOAMUTH PEAKIUHU, MOITBEPIKIAIOIIIC
KaueCTBEHHBIA COCTAB PA3JIMYHbIX HEOPraHUYECKUX BEILECTB, PACIIO3HABAThH
ONBITHBIM NYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX pPAacTBOpax
HEOPraHUYECKUX BELIECTB

1.9

CopMUpOBaHHOCTh YMEHHMH PACKPHIBaTh CYIIHOCTh OKHCIUTEJIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEACTBOM COCTABJICHUSL SJIEKTPOHHOTO
OanmaHca 9TUX peakuui

1.10

1.11

CopMupoBaHHOCTH ~ YMEHUH  OOBACHATH  3aBUCUMOCTb  CKOpPOCTH
XMUMUYECKOH peakIiy OT Pa3IMYHbIX (aKTOPOB

CdopmMupoBaHHOCTh YMEHUN OOBSICHITH XapaKTep CMEIIEHUS XUMUYECKOTO
paBHOBECHsI B 3aBHCHMOCTH OT BHENIHETO Bo3jaehcTBUs (mpuHImn Jle
[Tarense)

061_[[8.5{ W HCOPraHU4YCCKasd XUMU

2.1

CdopmupoBaHHOCTh YMEHUHN pacKpbiBaTh cMbIci [lepuonnyeckoro 3akoHa
AWM. MengeneeBa W JEMOHCTPUPOBATH €r0  CUCTEMATU3HPYIOLIYIO,
O00BSCHUTENBHYIO 1 POTHOCTUYECKYIO (DYHKITUU

2.2

ChopMupoBaHHOCT YMEHHUH XapaKTepPU30BaTh SJIEKTPOHHOE CTPOCHHE
aTOMOB XMMMUECKUX 3JeMeHTOB 1—4 mepuonoB llepuonnueckoil cucremsl
xumMudeckux 3emenToB JI.M. MeHzeneeBa, UCIONb3Ys TOHATHS «S-, P-, d-
DIIEKTPOHHBIE ~ OpOUTANN»,  «OHEPreTUYECKHE  YPOBHUY»,  OOBICHSTH
3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKMX DJJEMEHTOB M HX
COCIMHEHUN 10 mnepuojamM M rpynnam Ilepuonnueckod  cHCTEMBI
xuMHu4eckux 3neMeHToB .M. Menaeneepa

2.3

CdopmMupoBaHHOCTh yMEHUW XapakTepu3OBaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIECTB Pa3JIMUHBIX KJIACCOB,
MOATBEPKJATh  CYIIECTBOBAHME  TIE€HETUYECKOW  CBSI3U  MEXKIY
HEOPTraHUYECKUMH BEIIIECTBAMH c TTOMOIIIBIO ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

CdopMHpoOBaHHOCTH YMEHU I yCTaHaBJINBATh MPUHAIICKHOCTD
HEOPraHWYeCKHX BEUIECTB IO HX COCTaBy K ONPEIEIEHHOMY KIaccy
(rpymnme) coeauHeHUW (TIPOCThIE BEIIECTBA — METAUIBI M HEMETaJlIbI,
OKCHJIbl, OCHOBaHHUsI, KUCIOTHI, aM(OTEPHBIE TUPOKCUIBI, COITH)

2.5

2.6

ChopMupoBaHHOCTh YMEHHH HCHOIB30BATh XMMUYECKYIO CHUMBOJMKY JUIS
cocTaBieHUs (GOpMyJI BEHIECTB W YpaBHEHUH XWMHUYECKHX PEaKIUH,
cucrematnueckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHHS
OTJIEIIbHBIX HEOPraHMYECKHUX BELIECTB (yrapHblid ras, YIJIEKHCIBIA Tas,
aMMMaK, TrameéHas W3BECTh, HeralméHas W3BECThb, MUThEBAs CO/AA, MUPUT U
ApyrHe)

CdopmMupoBaHHOCTh yMEHUN XapaKTepu3oBaTh (OMHCHIBATH) 0OOILIHE
XMMHUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIECTB pPAa3JIMUYHBIX KIIACCOB,
MOJITBEPKIaTh CYLIECTBOBaHHE TeHEeTHYECKOMN CBS3U MeXy
HEOPraHMYECKMMH BEIIECTBAMU C TIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOLINX
XUMHYECKHUX PEaKIun




2.7

2.8

ChopMHpPOBAaHHOCT, YMEHHH TIJIAHUPOBATh W BBIMOJIHATH XHUMHYECKUH
AKCIIEPUMEHT  (pa3JIoKEHUE TMEepOKCHIa BOJOPOJAa B  IMPUCYTCTBUU
KaTajan3aTopa, OIpeleJeHUe Cpeabl PacTBOPOB BEIIECTB C IOMOILBIO
YHHUBEPCAJIBHOTO MHINKATOPA, BIUSHUE PA3JIUYHBIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON peakluu, peakiMd MOHHOTO OOMEHAa, KaueCTBEHHbIE PEaKIINU
Ha cynbdaT-, KapOoHAT- U XJIOPUI-AaHUOHBI, HA KATHOH aMMOHHS, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7ad mo TeMaM «Mertamib» U «Hemeramib») B
COOTBETCTBUU C TPABHJIAMH TEXHUKH O€30MACHOCTH TpH OOpalieHuu ¢
BellecTBaMH U JaOOPaTOPHBIM 00OPYIOBAHUEM; NPEICTABIATH PE3YIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B dopMe  3amucu  ypaBHEHUI
COOTBETCTBYIOIIUX peakuuid u (HOpMyJIHpPOBAaTh BBIBOJBI HA OCHOBE ITHX
pE3yJIBTaTOB

CdopmupoBaHHOCTH ~ yMEHHU  COONIOAATh  MpaBWIa  IOJIB30BAHUS
XUMHUYECKON MOCY/10i U 1abopaTOpHBIM 000PYAOBAHUEM, a TAKXKe MpaBUiIa
oOpamieHuss ¢ BEIIeCTBAMH B COOTBETCTBUM C HMHCTPYKIHMSIMHU IO
BBITMIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB

2.9

3.1

3.2

3.3

3.4

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE IPOIIECCHI,
JeXKale B OCHOBE TMPOMBIIUICEHHOTO TOJIYYEHUsS CEPHOM KHUCIIOTHI,
aMMuakKa, a Takke cCOPMUPOBAHHOCTD MPECTABICHUN 00 OOLIMX HAYYHBIX
MIPUHIIAIIAX | SKOJIOTHYECKUX TMPOOIeMaX XUMHUIECKOTO TPOU3BOICTBA

XUMHS U KU3Hb. PacuéThl

CdopMupoBaHHOCTh MPEACTABICHUI O XHUMHUYECKOM COCTaBIISIIOIICH
€CTECTBEHHOHAYYHON KapTHUHBI MHUpPA, POJIM XMMHHU B TMO3HAHUM SBJICHHUU
Opupoabl, B (HOPMUPOBAHMM MBIIUICHUS U KYJIbTYpPhl JUYHOCTH, €&
(YHKIMOHATBLHON TPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIICHUS] PAKTUYECKUX
3a/a4 ¥ IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[IOPOBBIO H
MIPUPOAHON Ccpeie

ChopMHpPOBAaHHOCT, YMEHUN KPUTHYECKH aHATU3HPOBATH XUMHUYECKYIO
uH(pOpMaIIKIO, MONTY4aeMyl0 W3 Pa3HBIX HCTOYHHKOB (CpPEACTBa MAacCOBOM
KOMMYHUKAIUH, CeTh IHTEpHET U npyrue)

ChopMHpOBaHHOCT, ~ yMEHUN  CcOONIONATh  MpaBUja  IKOJIOTHYECKHU
11eJ1eco00pa3HOro MOBEJEHUS B OBITY M TPYJOBOHM JAEATENIBHOCTH B ILIEJSAX
COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOIIEH PUPOTHOM CPEIbI

Oco3HaBaTh ONMAaCHOCTh BO3JEHCTBHS Ha KMBBIE OPTaHU3MBI ONPEAETEHHBIX
BelIeCTB, NMOHMMas cMbica mokasarens I[IJIK, mosicHsaTe Ha mnpumepax
CrocoObl YMEHbBILIEHUSI U MPEIOTBPALLEHUS] UX BPEIHOrO BO3JAEWUCTBUSA Ha
OpraHu3M 4elI0OBEKa

3.5

ChopMupoBaHHOCTh YMEHUI NPOBOIUTH BBIYMCICHHUS C HCIIOJIb30BAaHHEM
MOHSTHUSI «MaccoBasi JI0JI BEILIECTBA B PacTBOPE», OOBbEMHBIX OTHOLICHHM
ra3oB NPH XUMHYECKUX PEAKIHUIX, MAcChl BELIECTBA MM 00bEMa Ira3oB IO
U3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WIN O0BEMY OJHOTO U3
Y4YacCTBYIOUIMX B PEAKLIMHU BEILECTB, TEIUIOBOrO 3 (eKTa peakii Ha OCHOBE
3aKOHOB COXPAHEHHUS MAcChl BELIECTB, MPEBPAILIEHUS U COXPAaHEHUS SJHEPTUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
1

11

IIpoBepsieMblii 31eMeHT COepP/KAHUA
TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHHU

[Ipenmer opraHuveckoi XWMUHU: €€ BO3HUKHOBEHHE, DPAa3BUTHUE U 3HAUYCHHUE B
MOJIYYCHUH HOBBIX BEIIECTB M MaTepHalOB. Teopusi CTPOEHUS OPraHUYeCKUX
coequuennit A.M. bytnepoBa, €€ OCHOBHBIC MOJIOKEHUS

1.2

CtpykrypHble  (QOpMyabl  OpPraHMYECKHX  BEIIECTB. [ OMOJNOTHS, H30MEpHSL.
XuMHu4ueckasi CBA3b B OPraHUYECKUX COCJIIMHEHUSIX — OJIMHAPHBIC U KPATHbBIE CBS3H.
[IpencraBienue o kinaccupuKaMy OPraHn4eCKX BEIIECTB

2.1

2.2

2.3

2.4

Homenknatypa oOpraHuyecKux COEAMHEHUN (cucTeMaTHyecKas) M TpUBUAIbHbBIC
Ha3BaHUs BAKHEUIIUX MPECTABUTENEH KJIACCOB OPTaHUYECKUX BEIECTB

YrneBoxopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTHYECKUM psn. MeTaH v 3TaH — MpocTeiIne
IPEJCTaBUTENIN ATKaHOB: (pU3MUYECKUe U XUMUYECKHE CBOMCTBA (PEaKLMU 3aMeIleHUs
Y TOPEHHUs ), HAXOKJIEHUE B IPUPOJE, IIOJIyYEHUE U IPUMEHEHHE

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOIMYECKMH psiA. OTWIEH U IPONHIEH —
OpOCTEHIINE MPEACTAaBUTENN AaJKEHOB: (U3MUECKHEe U XUMHYECKHE CBOMCTBA
(peakuuM  TMAPUPOBAHUS,  TaJIOTEHUPOBAHUS,  TUApaTallud, OKUCICHHUS U
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Ankanuensl: Oyramuen-1,3 wu  MetwiOyraaumeH-1,3: cTpoeHue, BaKHEHIINe
XUMHUYECKHe CBoiicTBa (peakuus noiaumepuszanuu). IlomydeHne CHHTETHYECKOTO
KaydyKa U pe3UHbI

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJOTHYECKUM psAn. ALETUIICH —
MPOCTEHIINIA MTPEICTaBUTENh AIKHHOB: COCTaB, CTPOCHHE, PU3NUECKIE U XUMUYECKUE
CBOMCTBa (peakuM THUIPUPOBAHUS, TAJOTCHUPOBAHUS, TUIpATAIIMH, TOPEHHS),
MOJIYYeHHUE U PUMEHEHHE

2.5

Apensbl. benson: cocraB, cTpoeHue, (puzndeckrue U XMMUYECKHUE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBaHUs), MOJIyueHHWE U mpuMeHeHHe. Tomyon: cocras,
CTpoeHue, (u3NYecKue M XHMMUYECKHE CBONCTBa (peaklUu TaJOreHUpPOBAaHUS U
HUTPOBaHUs), MOJIyd€HUE U IPUMEHEHUE. TOKCUYHOCTh apeHoB. ['eHeTnueckas cBA3b
MEXy YIIIEBOAOPOJaMH, IPUHAAIEKAIMMU K PA3INYHBIM KJIaCCaM

2.6

[TpuponHble MCTOUYHUKH YTIAEBOAOPOAOB. IIpuponHbIi ra3 U MOMyTHBIE HE(TSIHBIE
razel. Hedte u e€ mpoucxoxaenue. CrocoObl mepepaloTku HEPTH: TEperoHka,
KPEKUHT (TepMUYECKHil, KaTamuTu4deckuii), muponu3. [IpoaykTel nepepadboTku HedTH,
UX IPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITy. KaMeHHBINH yrojab U MpOAYKTHI €ro
nepepadoTKU

3.1

Kucnoponconep:xaiue opraHndeckiue CoeIMHEHUS

[IpenenbHbIe OJHOATOMHBIE COUPTHI. METaHON M 3TaHOJ: CTpoeHHe, (U3NUecKue u
XUMHYECKHE CBOMCTBA (pPEaKkLMM C aKTUBHBIMH METAJlJIaMM, I'aJJOT€HOBOJOPOJAMH,
ropeHue), mpuMeHeHne. BogopoaHbie CBA3M MEXIy MOJICKYJIaMHu CIUPTOB. [leficTBre
METaHOJIAa M JTaHOJIAa HAa OpraHu3M 4YejloBeKa. MHOroaTOMHbIE — CIIMPTHI.
OTUJICHIJINKONb W TJIMLUEPUH: CTPOCHME, (U3MYECKHe U XUMHUYECKHE CBOMCTBA
(B3aMMOJEHCTBIE CO LICTOYHBIMH METaJUIaMH, KadeCTBEHHas peakius Ha
MHOT0OaTOMHbIe cIUpTHI). [leiicTBre Ha opraHu3M yenoBeka. [IpuMeHeHne rauiepuHa
Y DTUJICHIJIUKOJIS




3.2

3.3

3.4

3.5

®DeHOoJI: CTPOCHHE MOJICKYJbI, (PU3UYECKHEe M XUMHUYECKHE CBONCTBA. TOKCHYHOCTH
¢denona. [lpumenenue genona

Anpaeruapl ¥ KeToHbL. Dopmanbieruy, aneTalbIerHl; CTPOCHHE, (U3NYECKUE H
XUMHYECKHE CBOMCTBA (peakuMM OKHUCICHHS M BOCCTAHOBIICHHUS, KauyeCTBEHHBIC
peaKIym), MOJTyYeHUE U MPUMEHEHUE

OnHOOCHOBHBIE TMpeelbHbIe KapOOHOBbIE KHUCIOTH. MypaBbuHAsE M YKCyCHas
KHUCJIOTBI: CTpOeHue, (u3nueckue M XUMHYECKHe CBOWCTBA (CBOMCTBA, OoOmIue IS
KJIacca KUCJIOT, PEakius dTepu(UKaAIUN), TOTyIeHHe U puMeHenrne. CteapuHoBasi U
OJIEMHOBAsI KUCJIOTHI KaK MPEJICTABUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mbuia Kak
COJIN BBICHIUX Kap6OHOBLIX KHCJIOT, UX MOIOIIECC HeﬁCTBHe

CrnoxHble 3QUPHl KaK TPOU3BOJHBIC KapOOHOBBIX KHCIOT. ['MIOPONHM3 CIOKHBIX
a¢upos. Kupsl. ['naponus xxupos. [Ipumenenue xupoB. buonorndeckas poJib )KUpoB

3.6

VYrineBoabl: cOoCTaB, KiacCU(pUKAIMS YIJICBOJOB (MOHO-, - W IOJUCAXapHJIbI).
I'moko3a — mpocredmuii MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJICKYJIBL,
busnueckre ¥ XMMHUYECKHE CBOWCTBa (B3aumojeiictBue ¢ ruapokcumom memu(ll),
OKHCJICHHE aMMMa4yHbIM pacTBOpoM okcuzaa cepedpa(l), BocctaHoBiIeHHE, OpoKeHHE
[IFOKO3bI), HAX0XICHHUE B MPUPOJIC, MPUMEHEHHUE, OnoJIornyeckas pojib. ®OTOCHHTE3.
®pyKTo3a KaK W30Mep IITFOKO03bl. Kpaxman u 1enTon03a Kak MpUPOIHbIE MTOJIMMEPHI.
CtpoeHune kpaxmana U Heju1o103bl. Ou3ndeckue 1 XMMUYECKHE CBOKMCTBA Kpaxmaa
(ruapoIin3, KaueCTBEHHAS PEaKIUs C HOIOM)

A30Tc0z[ep>1<amne OpPraHn4cCKueC COCAMHCHUA

4.1

AMUHOKHCIOTHI Kak aM@OTepHble OpraHuueckue coeAuHeHus. Duznueckue u
XUMUYECKHE CBOMCTBa aMUHOKHUCIOT (Ha TMpuUMepe TulKMHa). buonornyeckoe
3HaYeHHe aMUHOKUCIOT. [lenTusl

4.2

benku kak npupoaHble BHICOKOMOJIEKYIISIpHbIE coeAuHeHus. [lepBuuHas, BTopudHas u
TpPeTU4Hasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OENKOB: THAPOJIH3,
JIeHaTypalus, Ka4YeCTBEHHbIE pEaKkIMH Ha OeNKH

BBICOKOMOJ'ICKy.HSIpHBIe COCAMHCHUA

5.1

5.2

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX CO€IMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALMU, CPEIHss MOJIEKYJsIpHas Macca.
OCHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJIMMepU3anus U
MOJIMKOHICHCAUS

DKCIEepUMEHTAIbHBIE METO/IbI U3YUEHHS BEILIECTB U UX MPEBPAILCHHI: 03HAKOMIIEHUE
¢ oOpasmamMu TPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIUIACTMACC, Kay4dyyKOB.
ITonydyeHne CUHTETUYECKOIO KayuyKa U PE3UHBI

11 KJIACC

Kon
1

11

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

TeopeTnyeckre OCHOBbI XUMHUH

XuMu4eckuil 3ieMeHT. AToM. Sapo aroma, H30TONbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTHyeckue ypoBHH, TOAYPOBHH. ATOMHBIE opOHTamu, S-, P-, 0-3JI€MEHTHI.
OcoOeHHOCTH pacmpeneieH sl AJIEKTPOHOB MO OpOHUTaNsM B aTOMax 3JEMEHTOB
HEPBBIX YETHIPEX MEPHOJIOB. DINEKTPOHHAs! KOH(UTYpaIisl aTOMOB

1.2

Ilepnonnueckuit 3axkoH u Ilepmoanueckas cucrema XUMHUYECKUX 3nemeHToB JI.M.
MengeneeBa. Cps3p nepuoguueckoro 3akoHa U Ilepumoamdeckoil  cucTemsl
xuMuuyeckux anemeHToB JI.JMI. MenpneneeBa ¢ COBpPEMEHHOW TEOpPUEH CTPOCHHS




aTOMOB. 3aKOHOMepHOCTI/I N3MCHEHHMS CBOHCTB XHUMHUYECKHX DJJIEMECHTOB H
06p213y€MBIX HMU IIPOCTBHIX U CJIOKHBIX BCHICCTB I10 I'pyImaM U Nepuoam. 3HaueHUE
NEPUOANYICCKOI'0 3aKOHA B pa3BUTHU HAYKH

1.3

1.4

1.5

Crpoenue BemecTBa. XUMHUYecKas CBsI3b. BUIbl XUMHUECKOW CBs3U (KOBaJIEeHTHas
HEeNoJIsIpHasl W MOJSpHas, WOHHAs, Merauindyeckas). VOHbI: KaTMOHBI U aHHOHBI.
MexaHu3mbl 00pa30BaHUs KOBAJCHTHOM XMMHUYECKON CBsI3U (OOMEHHBIH U JIOHOPHO-
akienTopHsbIil). BomopoaHas cBs3b

BanenTHOCTh. D1€KTpoOTpULIATENBHOCTD. CTENIEHb OKUCIIEHUS

BemiectBa MOJIEKYJISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA
COCTaBa BELIECTBA. THWIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOWCTBA
BEILECTB OT THUIIA KPUCTALIMYECKOM peméTku. [IoHsATHE O IHCIIEpCHBIX CUCTEMAax.
VcTuHHBIE ¥ KOJUIOMIHBIE pacTBOPbL. MaccoBasi 10151 BEIECTBA B PACTBOPE

1.6

1.7

Knaccudukanus Heopranmdyeckux coequHeHuil. HomeHkiaTypa HeopraHu4ecKux
BELIECTB

Xumunyeckas peakuus. Knaccuduxaims XuMHUYeCKUX peakluuid B HEOPraHMYECKOH U
OPraHWYECKOM XWMHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXpaHEHUS U
MIPEBPAICHHS SHEPTUU IPU XUMHUECKHUX PEaKIMsIX

1.8

CKopocThb peakiuy, e€ 3aBUCUMOCTh OT Pa3InYHbIX (PAKTOPOB

1.9

1.10

OO6parumsble peakiuu. XuMudeckoe paBHoBecre. MaKToOpbl, BIUAIOLIME Ha COCTOSIHUE
xumuyeckoro pasHosecus. [Ipuanun Jle [larense

OnexrposmtHyeckas auccouranus. CuiabHble U ciaalble 3IeKTpoinuTsl. Cpena BOIHBIX
pPacTBOPOB BELIECTB: KKCasd, HelTpalibHas, Lieso4yHas. Peakiiuy noHHOro ooMeHa

1.11

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKuu

2.1

Heoprannueckas xumus

Hewmeranner. Ilonoxenne HemeramioB B Ileproamueckoll cHCTeME XUMHYECKUX
anementoB JI.MI. MeHneneeBa U OCOOEHHOCTH CTpoeHHsi aToMoB. Dusnueckue
CBOIMCTBAa HEMETAJUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpHUMepe KHUCIOPOAa, CEpbl,

docdopa u yriaepona)

2.2

XUMHUECKUE CBOMCTBA BaXHEUIIMX HEMETAJUIOB (TaJIOreHOB, cephl, a30Ta, docdopa,
yriaepoaa U KpeMHUS) U UX COeIMHEHUH (OKCHIOB, KHCIOPOACOAEpKAIIUX KHUCIOT,
BOJIOPOJIHBIX coeluHeHUH). [IprMeHeHe BaXHEHIIINX HEMETAJUIOB M UX COeIMHEHUN

2.3

2.4

3.1

3.2

Mertannsl. [lonoxxenue meramnos B [lepuonudeckoil cucteMe XUMHYECKUX IIEMEHTOB
JAW. MenneneeBa. OCOOEHHOCTHM CTPOEHHUS DJIEKTPOHHBIX O0OJIOYEK AaTOMOB
merauioB. OOmme  ¢Qusnueckue cBoiictBa MerawioB. CrulaBel  MeTaslIoB.
DNEeKTPOXUMHUYECKHUH psil HAIPSHKEHUI METalJIOB

XUMHYECKHE CBOMCTBA BAXXHEHITUX METAJUIOB (HATPUM, Kalduil, KaJbIM, MarHuu,
ATIOMUHHUM, IHWHK, XpOM, Xelle30, Melb) M HuX coenuHeHuil. OOmme crnocoobl
MoJTy4eHHs1 MeTauioB. [[puMeHenre MeTauioB B OBITY U TEXHUKE

I'eHernueckas CBSI3b HEOPraHMYECKUX BELIECTB, NPHUHAICKAIIMX K Pa3JIMYHBIM
KJaccaM

XuMus 1 )KA3Hb

Ponp xuMum B OOECHEYEHHHM DSKOJOTHMUYECKOM, HHEPreTUYECKOW U THUIICBOM
0€30MacHOCTH, pa3BUTUU MeTUIMHBL. [lOHSATHE O HayyHBIX METOJAaX TO3HAHHUS
BEILIECTB U XUMHYECKUX PEAKIUI

[IpencraBnennss o0 OOHMMX HAYYHBIX NPHHIMIAX MTPOMBIIUICHHOTO TOTyYeHUS

BaKHEHIIINX BCIICCTB. YenoBek B MHPEC BCHICCTB W MATCPUATIOB!: BaKHEHIIIHE
CTPOUTCJIIBHBIC MaTCpuajibl, KOHCTPYKOHOHHBIC MaTCpHajibl, KpacKu, CTCKIIO,




3.3

KepaMHKa, MaTepHanbl Uil JJIEKTPOHWKH, HAHOMAaTepHajbl, OpraHWYEeCKHe W
MHUHEpaJIbHbIE Y00peHUs

XuMHS U 3J0pPOBbE YEIIOBEKA: MMPaBHJIA UCIOIb30BAHUS JIEKAPCTBEHHBIX MPENApaToB,
npaBuiia 0€30MacHOTO MCIOIB30BaHMS MIPENApaTOB OBITOBOW XUMHH B MOBCEIHEBHOM
KHU3HH




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA
» Xumus. 10 knacc. 'abpuensn O.C., OctpoymoB W.I'., Cnagkos C.A.
AxkmmonepHoe oourectBo «M3aarenbetBo «lIpocBemienner

* Xumus. 11 knacc. 'abpuensn O.C., OctpoymoB N.I'., Ciiankos C.A.
AxkrmmonepHoe obuectBo «M3aarenbetBo «lIpocBemenner

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. O.C.T'abpuensn, I'.I'.JIpicoBa «Xumus Metoandeckoe mocooue — 6a30BbIN
ypoBeHb» - M.: [Ipoda 2022 rog.

2. O.C.I'abpuensu, U.I'.OctpoymoB, «Obm1as XuMust B TeCTax, 3aa4ax,
ynpaxHenusx. 11 kmace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposbHbIE ¥ TpOBEepOUHbIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronpHast kaura juis yaurens». Yacts 1 — M.: [poda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIbicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronbHas kuura anst yuaurens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoyMoBa «3a1auu o XuMuu 1
croco0nbI ux pemeHus» - M.: «poda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kinacc moypodHbie IIaHbl 10 Y4eOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpag» Yuurtens 2018rox.

8. M.A.Psa6oBa, Y.HO.Hesckas, P.B.JInako «Tecter mo xumun 11 kmace», - M.
Ok3ameH, 2019r.

9. O.C.I'abpuensin, M.I".ocTpoyMOB « XMMUYECKUI IKCIIEPUMEHT B 11KoJe 11
Kkiacc»; - M.: [Ipoga. — 2019 rox.

MU D®POBBIE OGPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
https://school.oblakoz.ru
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