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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHero oo0iero o0pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIx B DenepaibHOM  TrOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNokeHn «Crtparerun pa3BuUTHS BocnuTaHus B Poccuiickoi
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 cTpareruy 00y4YeHus, BOCIUTAHUSL M PA3BUTHUSL 00yJarONIUXCsl CpeICTBAMU
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.

XHUMHUYECKOe oOpa3oBanue, MOJIy4aeMoe BBIITYCKHUKaMHU
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 CpEIHEeTr0 OO0IIero o0pa3oBaHUsl CpeCTBAaMU Yy4eOHOTO
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
o0mMX 1eaed MW MPUHILMIOB, XapaKTEPHU3YIOIMIMX COBPEMEHHOE COCTOSTHUE
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.
Ona BHOCHUT CBOM BKJIaJ B (()OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
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 B3aUMOCBSI3U 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 KaXI0oro ujeHa oOmectBa. CoBpeMeHHas XMMHS 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 LEIAMH M HPUHUUIIAMHA CPEIHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHENIHOINO BKJIOYEHUS B JKH3Hb COLMYMA, NPOJOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€PKaHMsI 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 OOLIUX MOHITHUM, 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  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUM Ha  ONPEIENIEHHBIX
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 CcTpoeHuu BenlecTB. CBeneHUs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKON CBSA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAaX BELIECTB,
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 METOJIOJIOTMYECKUX TO3ULIUH,



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

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi jomnoyiHgercs B Kkypcax 10 u 11 kimaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IMPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH HMH(POPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHue y OOy4YarOMIMXCSI MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYMII MEXKIYy HOBBIMH (DaKTaMHM U  TEOPETUUYECKUMH
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 NPUHATHIE MNPOrpaMMON IO XUMHUU MOJAXOJbl K OIpPEAENICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeJIbHOM XapaKTepUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HampaBiIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 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 3HAHUW KAk  BaKHEHIICH
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, O3HAKOMIIEHHE C HCTOpHUEH
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, conepxaTenbHasi XapaKTepUCTUKA LIeJIed U 3a/1ad U3y4eHUs
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
MPaKTUYECKOH KOMIIOHEHTE COAEp>KaHusd OOy4YeHHUs, OpPUEHTUPOBAHHOW 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 peIIEHUS TPAaKTUYECKUX 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, CAMOCTOSITEIbHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOoUcKa, aHanu3a U 00padoTKu MHQPOpMaLIUH,
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 XHUMHUYECKHX
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, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

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

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO TPUPOIOTIONB30BAHMS, TIOTIOTHEHUS SHEPTETHUECKIX 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 XUMUYCCKUMH 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 oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

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

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
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 (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

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

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA 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, BaKHEHIIHe
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 (pEaklUMH TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TMIPATALIH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuueckue  ceoicmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



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

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTsaubie Ta3pl. HedTh u e€ mpoucxoxaenue. CrocoOwl mnepepaboTKu HEePTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEPUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

Pacuérneie 3anaun.

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

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON M 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

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

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKUEe W XHUMHYECKHUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

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

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

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



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

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XUMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TJIUIIEPUHA 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.

Pacuérnble 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

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

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

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuH, [IBETHHIC PEaKIIUU OEIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOIb30BAaHUE Kak OOIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccu(UKaIus, MepUOJIUIHOCTh, HAOIIOAEHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

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

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

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

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPENICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTaiu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

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

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN MPU XUMUUECKUX PEAKIIHIX.

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

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoa, 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 COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPHUH, 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 KOJUIEKINN «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMum B 0OecrieyeHUU IKOJIOTUYECKOM, PHEPreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

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

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIOJIL30BaHUS MpenapaToB ObITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBsI3ed TpW  HM3ydYeHUH OOmend 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-HAYUYHbIC MOHSTHS: HAy4YHBIH (DaKT, rUmoTes3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



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

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

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
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 PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
o0pa30BaHUs SIBISICTCS CUCTEMHO-/IEATSIILHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CaMOOIIPECIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOlIUXCS PYKOBOJACTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMU B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M TMPAKTUYECKOU JESITEIHHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUiaX MEXIMYHOCTHBIX
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 TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MIPUMEHEHUSI XMUMHUU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKHW €CTh PE3YJbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e UHPOpPMAIMU O MEPEJOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOMN
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 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,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3UUYECKOMY 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 MPOPECCHIl 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 MpoPeccuu 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,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUSA
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 CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIbl U YEJIOBEKa, 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 MaTepUaIbHOW KYJIbTYpHI, PEHICHUU TI00aBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON 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 HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MPOUCXOAAIINX B HEM W3MEHECHUH, YMEHHUS JIelaTh 000CHOBAHHBIC 3aKIFOYCHUS HA
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

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
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJ0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

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

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYECCKHE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

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

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

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

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOWpATh OCHOBaHHWS M KPUTEPUH [Js KJIACCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE 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 NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUSA BEIIECTB M XMMHUYECKHX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHHUIO pa3JInyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MPECTaBIICHHUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
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 SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHGOpMaIMel: NPUMEHSATh MEXIpeaAMeTHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJAa€MOU TEMBI B XOJ€ JUaAJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
Xojie 00Cyk/1eHHUs 1 0OMEHAa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TMpeIaraéMblid ajroput™ ACHCTBUN Mpu
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

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

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS M KYJbTYpbl JHYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TMOHATHA (XMUMHYECKHI JJIEMEHT, aTOM, 3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30oMepus, U30Mepbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJI€BOJIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COeANHEHUI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBJIMBATh MOJENIN MOJIEKYJ OPraHMYEeCKUX BEUIECTB JUISl WILTIOCTPALMH HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMs), JaBaThb KM Ha3BaHUA II0
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATUJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerul, aueTalabIerua, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

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



c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKECHUSI TEOPUU CTPOCHUS
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 XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTaBUTENICH Pa3IUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTHi, MypaBbUHAsl M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (HE(QTh, NPHUPOAHBIN Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU WU
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peakluu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
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 (HAOJIIOIEeHHE, U3MEPEHUE, SKCIIEPUMEHT, MOACIUPOBAHUE),
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/IoOl U J1abOpaTOpHBIM OOOpYJAOBaHUEM, a TaK)Ke MpaBwia oOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) 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
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha >KUBBIC OPTaHW3MBI OMPEACIEHHBIX OpPTaHUYECKHX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB W
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJI PEIICHHS MTPAKTHUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIpPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLICHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJb30BAHUM BOXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U WX MPEBPAICHUI;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHbld ra3, YIJIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPO/IHAS) B COCIUHECHUSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPraHWYECKHUX BEIIECTB MO HMX COCTaBYy K OMNpPEAEIEHHOMY Kiaccy/Tpynie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHMCHIBATH)  OOIIHUE
XUMHUYECKHUE CBOMCTBAa HEOPraHUYECKUX  BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XUMHUYECKUE PEAKIIUU TIO0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUN pPa3THMUHbIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPTraHWYECKHUX BELIECTB, pPAaCIO3HABaTh
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKUE TMPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOIO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMU B COOTBETCTBHM C MHCTPYKIIMSMHM IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOpPA, BIMSHUE PAa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOM PEaKIuu,
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 OOpAIIEHUH C BEHIECTBAMHU U JIaOOPAaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

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



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpaHEHHUSI CBOETO 3J0POBbsl M OKPYXKAIOUIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 00OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JuaexkTpoHHbIe (UU(pOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Pa3nes 1. TeopeTrnueckue 0CHOBBI Opra

IIpeamer
OpraHu4ecKon
xumuu. Teopus

HHYeCKOM XMMHH

Buneoypoku
https://videouroki.net/video/himiya/10-

class/himiya-10-klass-fgos/ YueGHnK
dokchopn
https://foxford.ru/wiki/himiya

1.1 CTPOCHUS 3
OTKpbITast XUMHUS
OpraHquCIiHX https://chemistry.ru/
coequHeHnit A. M. Bu6mmorexa [IOK
byrnieposa https://lesson.edu.ru/
POII https://resh.edu.ru/subject/
Htoro no pazneny 3
Paznea 2. Yriesogopoasbl
Buneoypoku
https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/ Yuebuuk
[IpenennpHbIC dokchopa
2.1 YTIIE€BOIOPOABI — 2 https://foxford.ru/wiki/himiya
aJIKaHbI OTKpI)ITaH XUMUA

https://chemistry.ru/
bu6mmoreka [JOK
https://lesson.edu.ru/

YcranaBnuBaTh
JIOBEPUTEIIbHbBIE
OTHOIICHUS
MEX]y YIUTETIEM
U 00y4arouMMucs,
CIOCOOCTBYIOLINX
MIO3UTUBHOMY
BOCTIPUSTHIO
o0yJarouMucs
TpebOBaHUM U
npock0 yuuTess.
[ToGyxnate
o0ydJaronmxcs
coOUIr01aTh Ha
ypoKe
OOLIeNPUHSATHIE
HOPMBI
MOBE/ICHUS,
paBuiia OOIICHUS
CO CTapIIUMHU
(yuutensmu) u
CBEPCTHUKAMH



https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://foxford.ru/wiki/himiya
https://chemistry.ru/
https://lesson.edu.ru/
https://resh.edu.ru/subject/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://foxford.ru/wiki/himiya
https://chemistry.ru/
https://lesson.edu.ru/

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

2.2

HenpenensHubie
YIJI€BOAOPOABIL:
QJIKEHBI, aJIKAIUEHBI,
AJIKUHBI

Buneoypoku
https://videouroki.net/video/himiya/10-

class/himiya-10-klass-fgos/ YueOuuk
doxchopna
https://foxford.ru/wiki/himiya
OTKpBITa}I XUMUA
https://chemistry.ru/

bubmuoreka [JOK
https://lesson.edu.ru/

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

2.3

ApomaTtnueckue
YTIIE€BOAOPOIBI

Buneoypoku
https://videouroki.net/video/himiya/10-

class/himiya-10-klass-fgos/ YueOnuk
dokchopn
https://foxford.ru/wiki/himiya
OTKpLITa}I XUMUSA
https://chemistry.ru/

bu6mmoreka [IOK
https://lesson.edu.ru/

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

2.4

[Ipupoausie
HUCTOYHUKHU
YIJI€BOAOPOAOB U UX
nepepabdoTka

Buneoypoku
https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/ YueOuux
dokchopa
https://foxford.ru/wiki/himiya
OTKpbITast XUMUs
https://chemistry.ru/

bu6mmoreka [JOK
https://lesson.edu.ru/

(oOyuarorumucs).
[TonnepxuBars B
JIETCKOM
KOJUJICKTHBE
JIEJIOBYIO,
JIPYKETIOOHYIO
atMocdepy.
Ctpoutb
BOCIHTATEIbHYIO
JESITEIIbHOCTD C
y4eToM
KYJIbTYPHBIX
paznuuil geTeu,
MOJIOBO3PACTHBIX
u

WH B TyaJIbHBIX
0COOEHHOCTEH.
[IpuBnekars
BHUMaHUE
o0ydJarommxcs K
[IEHHOCTHOMY
acCreKTy
M3y4aeMbIX Ha
YPOKE SIBJICHUU,
MIOHATHUH,
MPUEMOB.
AHanusupoBarb
peanbHOe
COCTOSIHHE JIeT B
yueOHOM kiacce/
rpymme.



https://resh.edu.ru/subject/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://foxford.ru/wiki/himiya
https://chemistry.ru/
https://lesson.edu.ru/
https://resh.edu.ru/subject/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://foxford.ru/wiki/himiya
https://chemistry.ru/
https://lesson.edu.ru/
https://resh.edu.ru/subject/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://foxford.ru/wiki/himiya
https://chemistry.ru/
https://lesson.edu.ru/

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

Uroro no pazgeny
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Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1 Cruptel. Genon

Buneoypoku
https://videouroki.net/video/himiya/10-

class/himiya-10-klass-fgos/ YueOnuk
doxchopna
https://foxford.ru/wiki/himiya
OTKpBITast XUMHUS
https://chemistry.ru/

bubmuoreka [JOK
https://lesson.edu.ru/

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

3.2

3¢upsl

ANbIETUIBI.
KapGonossie
KHUCIIOTEL. CIIOKHBIE

Buneoypoku
https://videouroki.net/video/himiya/10-

class/himiya-10-klass-fgos/ YueOnuk
dokchopa
https://foxford.ru/wiki/himiya
OTKpLITa}I XUMUSA
https://chemistry.ru/

bu6mmoreka [IOK
https://lesson.edu.ru/

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

3.3 VrneBoasl

Buneoypoku
https://videouroki.net/video/himiya/10-

class/himiya-10-klass-fgos/ YueOuuk
dokchopa
https://foxford.ru/wiki/himiya
OTKpBITasT XUMHS

[TobOyxnate
o0yJarmuxcs
co0JIr01aTh Ha
YPOKE MPHHIIUTIBI
yaeOHOU
JVCIUTUTAHBL 1
CaMOOpTaHU3aIUH.
OpraHu3oBbIBaTh
9KCKYpCHH,
TIOXO/IBI,
AKCHEUIUH U T.I1.
3amuiarh
JIOCTOMHCTBO U
HWHTEPECHI
o0yJarommxcs,
MIOMOTaTh JICTSIM,
OKa3aBIIIUMCS B
KOH(JIMKTHOM
CUTYaIlu! 1/UIn
HEOIaronpUsATHBIX
YCIIOBUSX.



https://resh.edu.ru/subject/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://foxford.ru/wiki/himiya
https://chemistry.ru/
https://lesson.edu.ru/
https://resh.edu.ru/subject/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://foxford.ru/wiki/himiya
https://chemistry.ru/
https://lesson.edu.ru/
https://resh.edu.ru/subject/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://foxford.ru/wiki/himiya

Uroro no pazgeny
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https://chemistry.ru/

bubmuoreka [JOK
https://lesson.edu.ru/

PD1II https://resh.edu.ru/subject/

Paznen 4. A30Tc0uepmamne OpraHn4eCKue COCINHCHU A

4.1

AMUHEL
AMHHOKHUCIIOTEL.
benku

Hroro no pazneny

3

Buneoypoku
https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/ YueOHuk
doxchopn
https://foxford.ru/wiki/himiya
OTKpBITast XUMHUS
https://chemistry.ru/

bubmuoreka [JOK
https://lesson.edu.ru/

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

Pa3pnen S. BeicokomoJieKy/IsipHbIe COCAUHEHUS

5.1

IInacTmaccel.
Kayuyxu. Bonokna

Buneoypoku
https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/ YueOnmk
dokchopa
https://foxford.ru/wiki/himiya
OTKpBITast XUMHS
https://chemistry.ru/

bu6mmorekxa [JOK
https://lesson.edu.ru/

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



https://chemistry.ru/
https://lesson.edu.ru/
https://resh.edu.ru/subject/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://foxford.ru/wiki/himiya
https://chemistry.ru/
https://lesson.edu.ru/
https://resh.edu.ru/subject/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://foxford.ru/wiki/himiya
https://chemistry.ru/
https://lesson.edu.ru/
https://resh.edu.ru/subject/

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJIACC

KosaunuyecTBO 4acoB JlesATeJIbHOCTDH
HaumenoBanue
Ne JuaexkTpoHHbIe (UU(pPOBbHIE) y4yuTe s ¢
pa3zie/ioB H TeM Kourpoabuble IIpakTuyeckue
n/n Bcero o0pa3oBaTesibHbIE pecypchbl y4eToM
MPOrpamMmbl padoThI padoThI
NMPOrpamMmabl
BOCHHMTAHUSA
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
bubmuoreka [JOK YcraHaBIIMBaTh
https://lesson.edu.ru/ JIOBEPHUTEIIbHBIC
POII https://resh.edu.ru/subject/ OTHOILCHUSA

CTpOGHI/IC aTOMOB.

Buneoypoku
https://videouroki.net/video/himiya/10-

[lepnonnueckuit class/himiya-10-klass-fgos/ YueOnuk
3aKOH U doxcdopa
1.1 [Tepuonnueckas 3 https://foxford.ru/wiki/himiya
CUCTCMA XUMHUYCCKUX OTKpI)ITaH XUMUA
anemenTos /I. W. https://chemistry.ru/ BITP ET'D
MemneneeBa xumus https://vpr-ege.ru/vpr/11-
klass/khimiya OTKpbITBIH OaHK
saganuil EI'D
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
bu6mmorekxa [IOK
https://lesson.edu.ru/
POIII https://resh.edu.ru/subject/
CrtpoeHue BeniecTna.
1.2 MHoroob6pasue 4 BHHeOy.pOKH . . -
https://videouroki.net/video/himiya/10-
BEIIECTB

class/himiya-10-klass-fgos/ YueOuuk
doxchopn
https://foxford.ru/wiki/himiya

MEXIy yUUTeIeM
¥ 00yYaroIIMHUCS,
CIOCOOCTBYIOLINX
HO3UTHBHOMY
BOCIPHUSTHIO
o0yJarouMucs
TpeOOBaHUH U
IPOCKO yuuTess.
[ToOy>xnate
oOyJaromuxcs
co0uro1aTh Ha
ypoke
oO0IIenpUHSATHIE
HOPMBEI
TIOBE/ICHHUS,
npaBuiia OOIIEHHS
CO CTapIIUMHU
(yuutensmu) u
CBEPCTHUKAMHU
(oOy4arormumucst).
[TopnepxuBars B



https://lesson.edu.ru/
https://resh.edu.ru/subject/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://foxford.ru/wiki/himiya
https://chemistry.ru/
https://vpr-ege.ru/vpr/11-klass/khimiya
https://vpr-ege.ru/vpr/11-klass/khimiya
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://lesson.edu.ru/
https://resh.edu.ru/subject/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://foxford.ru/wiki/himiya

13 XHUMHUYECKUE 6
peakuun
Hroro no paszneny 13

OTkpbITast XUMHS
https://chemistry.ru/ BIIP EI'D
xumus https://vpr-ege.ru/vpr/11-
klass/khimiya OTKpBITBIH OaHK
saganui EI'D
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

bu6mmoreka [JOK
https://lesson.edu.ru/

POIII https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/himiya/10-

class/himiya-10-klass-fgos/ YueOnuk
dokchopn
https://foxford.ru/wiki/himiya
OTKpBITast XUMHUS
https://chemistry.ru/ BIIP EI'D
xumus https://vpr-ege.ru/vpr/11-
klass/khimiya OTKpbITBII1 GaHK
samaguii EI'D
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

Pa3nen 2. Heoprannuyeckasi xumust

2.1 Meraiuisl 6

bu6mmoreka [JOK
https://lesson.edu.ru/

PO1II https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/himiya/10-

JIETCKOM
KOJUICKTUBE
JIEJIOBYIO,
JIPYKETIOOHYIO
atMocdepy.
Ctpoutb
BOCIUTATEIbHYIO
JESTEIIbHOCTD C
y4eToM
KYJIbTYPHBIX
paznuuil geTeu,
MOJIOBO3PACTHBIX
u
WHIMBUTyaJIbHBIX
0COOEHHOCTEH.
[IpuBnekars
BHUMaHUE
oOyyJaronmxcs K
IIEHHOCTHOMY
aCTICKTy
U3ydaeMbIX Ha
YPOKE SIBJICHUU,
MMOHSATHH,
MIPUEMOB.
AHanu3upoBarb
peanbHOe
COCTOSIHHE JIeNT B
yueOHOM Kkiacce/
rpymme.
[Tobyxnate
o0yJaromuxcs



https://chemistry.ru/
https://vpr-ege.ru/vpr/11-klass/khimiya
https://vpr-ege.ru/vpr/11-klass/khimiya
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://lesson.edu.ru/
https://resh.edu.ru/subject/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://foxford.ru/wiki/himiya
https://chemistry.ru/
https://vpr-ege.ru/vpr/11-klass/khimiya
https://vpr-ege.ru/vpr/11-klass/khimiya
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://lesson.edu.ru/
https://resh.edu.ru/subject/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/

2.2

2.3

Hewmeramnel

CBs13b
HEOPTaHUYECKUX H
OpPTaHHYECKUX
BEILIECTB

class/himiya-10-klass-fgos/ YueOnuk
doxchopna
https://foxford.ru/wiki/himiya
OTKpbITast XUMHS
https://chemistry.ru/ BITP EI'D
xumus https://vpr-ege.ru/vpr/11-
klass/khimiya OTKpBITBIH OaHK
saganuil EI'D
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

bubmuoreka [JOK
https://lesson.edu.ru/

POIII https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/ YueOnuk
doxchopn
https://foxford.ru/wiki/himiya
OTKpBITast XUMHS
https://chemistry.ru/ BIIP EI'D
xumus https://vpr-ege.ru/vpr/11-
klass/khimiya OTKpbITBII1 GaHK
saganuil EI'D
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

bu6mmoreka [JOK
https://lesson.edu.ru/

PD1II https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/himiya/10-

co0JII01aTh HA
YPOKE TIPUHIIUATIBI
yaeOHOU
JUCIIUIUIHHEI 1
CaMOOpPraHU3alNH.
OpraHu3oBbIBaTh
9KCKYPCHH,
ITOXO/IBI,
SKCIEIULIMH U T.II.
3amumarh
JIOCTOMHCTBO U
HUHTEPECHI
o0yJarommxcs,
IIOMOTraTh JIETSIM,
OKa3aBIIKMMCS B
KOH(JIMKTHOM
CUTYaIluHu W/UIn
HEeOJIaroNMPUATHBIX
YCIIOBUSIX.



https://foxford.ru/wiki/himiya
https://chemistry.ru/
https://vpr-ege.ru/vpr/11-klass/khimiya
https://vpr-ege.ru/vpr/11-klass/khimiya
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://lesson.edu.ru/
https://resh.edu.ru/subject/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://foxford.ru/wiki/himiya
https://chemistry.ru/
https://vpr-ege.ru/vpr/11-klass/khimiya
https://vpr-ege.ru/vpr/11-klass/khimiya
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://lesson.edu.ru/
https://resh.edu.ru/subject/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/

Hroro no pazneny
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class/himiya-10-klass-fgos/ YueOHuk
doxchopna
https://foxford.ru/wiki/himiya
OTKpbITast XUMHS
https://chemistry.ru/ BITP EI'D
xumus https://vpr-ege.ru/vpr/11-
klass/khimiya OTKpBITBIH OaHK
saganuil EI'D
https://fipi.ru/ege/otkrytyy-bank-

zadaniy-ege

Pa3zgen 3. XuMus u ;Ku3HL

3.1 XUMUSA 1 KU3HDb

Hroro no pazaeny

bubmuoreka [JOK
https://lesson.edu.ru/

POIII https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/ YueOnmk
dokchopa
https://foxford.ru/wiki/himiya
OTKpBITast XUMHS
https://chemistry.ru/ BIIP EI'D
xumus https://vpr-ege.ru/vpr/11-
klass/khimiya OTKpbITBII GaHK
saganuil EI'D
https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege



https://foxford.ru/wiki/himiya
https://chemistry.ru/
https://vpr-ege.ru/vpr/11-klass/khimiya
https://vpr-ege.ru/vpr/11-klass/khimiya
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://lesson.edu.ru/
https://resh.edu.ru/subject/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/
https://foxford.ru/wiki/himiya
https://chemistry.ru/
https://vpr-ege.ru/vpr/11-klass/khimiya
https://vpr-ege.ru/vpr/11-klass/khimiya
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME






HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [Ipenmet opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHs OpraHUYEeCKUX
2 coequHenuiit A. M. byrtieposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux Bemiects. Homenknatypa 1
(cucremaTuyeckas) U TpPUBHAIbHBIC
HA3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MPEICTaBUTENN aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONUIeH — IpocTeiine 1
MIPEICTaBUTENN aJTKEHOB
8 [TpakTruyeckas padora Ne 1. «ITomyuenue 1 1
ITWIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLIL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKHH psAl. ATIETHIIEH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b YIiI€BOJOPOIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOIHBIN ra3 U MOMYyTHBIE HE(TAHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: TUIICHTIIUKOIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopManbaerua u
areTanbaerug. AeTon

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 ITpakTuyeckas pabora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

23

24

CTCapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK
nNpeACTABUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIIee JEHCTBHE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

a¢upoB

26

27

28

JXKupsl: ruaponu3, npuMeHeHHUE,
OMoJIOTNYecKast POJIb KUPOB
VYTneBobl: COCTaB, KJIACCH(UKAIIHS.
BaskHeiiiie npeacTaBUuTeN : TIH0KO3a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJUIKOJI03a KaK IIPpUPOAHBIC
IIOJIUMCPBI

29

Kontponbnas paboTta mo pazaery
«Kucnopoaconepxaiire opraHuuecKkue
coenuHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OO6m1as XxapakTepruCTUKa a30TCOIeP KAIINX
OpPTraHUYECKUX COCTUHECHHM /
Bcepoccuiickas nmpoBepouHas pabota

31

32

AMMHBI: METUJIAMWH W aHWJINH

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpPraHMYECKNUE COETUHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuapl.
benku kak npupoHbIe




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHSA XUMHHI

33 BBICOKOMOJICKYJISIPHBIX COSTMHEHUHN 1
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TmacTmacchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojam. 3HaueHue
MEePUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHTOoB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

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

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenn okucieHnus. Bemiectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUSA

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHMYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEAKLMIX

Ckopoctb peakiuu. OOpaTuMble peaKiuy.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnexTpoauTuyeckas aucconuanus. [lonsrue
0 BoJIOpoIHOM mokazarene (PH) pactopa.
Peakniun nonHoro oomeHa. ['maponm3
OpPTaHWYECKUX M HEOPTaHNYECKHUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTta mo pazaery
«Teoperndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CUCTEME XUMHUYECKUX d1eMeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METaJIJIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejie3a U BX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOCHHS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMuyeckue cBoMCTBa a3oTa, (hocdopa 1 ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOJa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATH3AIINS 3HAHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

08 KontpomnbHas pabora no remMam «MeTtamib» 1
u «Hemeramibn»

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

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Poine xumMum B obecnieueHIH SKOJIOTUIECKOH,

31 JHEPreTHYECKOHN M MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAJIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Teopernueckre OCHOBbI OPraHU4EeCKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUH TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOTUMOM IS
peleHusT TPAKTUYECKUX 3a7a4 M IKOJOTHYECKH OOOCHOBaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBINA CKETeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, nU30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TCO/ICpKAIINE COCAMHEHUs, OMOJOTHYCCKH AaKTHUBHBIC BEIECTBA
(yrmeBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOoeHusi opranmueckux BemectB A.M. Bytinepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U OE€30MacHOM
WCTIONB30BAaHUM BAXKHEHIIMX HEOPTaHMYECKUX ¢ OPraHUYECKUX

BCIICCTB B 6LITy nu HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

13

14

ChopMHpOBaHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHATUM,  YCTaHABJIMBAaTBL WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME IOHATHS IIPU ONKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(hOPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIHUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKIINil, U3TOTaBIUBATH MOAEIH MOJIEKYJI OPraHUIEeCKUX
BEIIECTB JI WIITIOCTPALUA MX XUMHYECKOTO U MPOCTPAHCTBEHHOTO

CTPOEHUS




1.5

ChopMupOBaHHOCTH ~ YMEHMH  yCTaHAaBIMBaTh  NPUHAJICKHOCTD
N3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COECAMHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHHsl opranuyeckux BemecTB A.M. byriepoBa ans oObscHeHus
3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHAJIBHBIE Ha3BaHUs
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, NPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTA, IJIIOKO3a, (PyKTO3a, KpaxMmas, LeJlIis03a,

[JIALKH)

2.2

CdopMHpOBaHHOCTh YMEHHUHM XapaKTepU30BaThb COCTaB, CTPOEHHUE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUIMYHBIX MPECTABUTENEH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOb, TJIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAsS M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHHUS WLTIOCTPUPOBATh T€HETHYECKYIO CBSI3b
MEXIY  TUIHMYHBIMU  NPEACTABUTEISIMU  Pa3JIMUHBIX  KIIACCOB
OPraHMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIUX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTEepU30BaTh HWCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUEC ITPOAYKTOB Hepepa60TKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAaXx HAYYHOT'O MO3HAaHHsA, UCIIOJIB3YCMbIX B XUMUHU IIPU U3YUCHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KU3HCHHBIX CUTYyallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX ITPUMCHCHUEM

ChopmupoBaHHOCTh yMEHHMM COONIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON MOocynoil u 1abopaTOpHBIM 00OPYIOBaHHEM, a TaKKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

CdopmupoBaHHOCTH YMEHUI TUTAHUPOBATH U BBIMOJHATH XUMHUYECKUN
9KCIIEPUMEHT (IIPEeBpaLICHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHuH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JeHaTypamus OEIKOB TP HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C IpPaBUJIAMU TEXHUKH
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATH BBIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BBIYMCIIEHUS 110 XMMUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEILECTBA WU
IIPOAYKTA peakluy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WJIM IPOAYKTOB PEAKLIUH)

CdhopMupoBaHHOCTB YMEHHU KPUTUYECKH AHAJIN3UPOBATH
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/IaTh TpaBUjIa JKOJIOTHYECKU
1enecoo0pa3Horo MOBENEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTb BO3JCMCTBUS Ha >KUBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, OHUMas CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAIlMK), TIOSICHATH Ha
npuMepax crnocoObl YMEHBIIEHHUs] U TMPEAOTBpAICHUsS HUX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus




pe3yjabTara

1

11

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

Bnanenue cucreMol XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakuu HOHHOrO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs] ~ TUCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH S3bIK XUMUH, (DPAKTOJIOrMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJIY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATENbHOCTU

YCJIOBCKa

1.2

CdopmMUpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHbIE MpPHU3HAKU U
B3aMMOCBSA3b M3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIUE
HNOHATUSL P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHbBIX IIPCIMCETOB

1.3

14

1.5

1.6

BJ'IaIleHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SBJICHUN (HaONoJeHHe, W3MEpEeHUe, SKCIEPUMEHT,
MO/JIEJIUPOBAHHE)

ChopMupOBaHHOCTb YMEHUH ONpEAEsATh BaJEHTHOCTh M CTENEHb
OKHCJIICHHUA XHWUMHYCCKUX OJJICMCHTOB B COCAMHCHUAX PA3JINYHOIO
COCTaBa, BHJ  XUMHUYECKOHW CBsI3M  (KOBaJIGHTHas, HWOHHa“,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAIITMUECKON
PEIIETKH KOHKPETHOTO BelecTBa (aTOMHAas, MOJEKYJspHas, MOHHas,
MeTaJUTHIecKas)

CchopMupoBaHHOCTb YMEHUI OMNpEAETATh XapaKTep Cpeibl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUMN

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(HUIIUPOBATH  XMUMHYECKHUE
peaKuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITYy U COCTaBy pearupyrommx

BCIICCTB, TCIIJIOBOMY 3(I)(beKTy peaknuuu, HU3MCHCHUIO CTEeIeHen




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pcaKknuu, y4acCTHro

KaTaJlu3aTopa)

1.7

1.8

ChopmMupoBaHHOCTE YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUU
HMOHHOI0 0OMEHa, YUUTHIBas yCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUIN MPOBOJIUTH PEAKIUU, MOATBEPKIAIOLINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHM4CCKMUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHUH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTE yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTh  yMEHHMM  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CdopMHUpOBaHHOCT, YMEHHH pacKkpbiBaTh cMbici [lepuoanueckoro
3aKOHa J.N. Menaeneesa 51 JIEMOHCTPUPOBATH €ro
CUCTEeMATH3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJIb3ysS
MOHATHS «S-, P-, O-37€KTpOHHBIE OpOUTAH», «IHEPreTUUYECKHUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAWHEHHMI MO MEPUOJaM W rpymnnam

[Tepuoauueckoit cucrembl xumuieckux 3neMeHToB .M. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOLIHE
XUMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEILECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXKAY
HEOpraHMYECKHMMH  BEUIeCTBAMM  C  [OMOUIbI0  ypaBHEHUH

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMHUpPOBAaHHOCT,  YMEHHMM  YCTaHABIMBATH  MPHUHAIICIKHOCTH

HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K OMpENENEHHOMY Kiaccy




(rpymnme) coenMHEHUi (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COIIH)

2.5

ChopmupoBaHHOCTh YMEHHN HCIOIB30BAaTh XUMUYECKYIO CHUMBOJIHKY
JUISE  COCTaBIieHUS. (OpPMYyN BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuaabHbIe
Ha3BaHMs OTIENbHBIX HEOPraHWYECKUX BeulecTB (yrapHblil ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlI€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/IAaTh  CYIICCTBOBAHHE  TCHETHYECKOW  CBSI3U  MEXKIY
HEOPTraHWYECKUMH  BEHICCTBAMH  C  IIOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKIII/If/'I

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
HKCHEPUMEHT (pa3ioKeHHEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTaln3aTropa, ONpeesICHHE CpPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJILHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KayecTBEHHBIC PEaKIUHU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, PEIICHHE OSKCICPUMEHTAIBHBIX 33/a4 IO TeMam
«Mertab» u «Hemeramibl») B COOTBETCTBHU C MPaBHIAMU TEXHHUKU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1a00paTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3THUX PE3YJIbTATOB

ChopmupoBaHHOCTh YMEHHI COOMIOAATh TMpaBuia TMOJIH30BAHUS
XUMUYECKOH TOCY0M W J1abopaTOopHBIM OOOpYJAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUH C MHCTPYKIHMSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MPOIIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuyéTel

3.1

CdopmupoBaHHOCTh TPEIACTABICHUH O XUMHUYECKOW COCTaBISIOLIEH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, pPOJIM XHWUMHU B IIO3HAHWUU




3.2

3.3

SBJICHMA TPHUPOABI, B (OPMHPOBAHMM MBIIUICHUS W KYJIbTYpPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOM mJist
peleHusT TPAKTUYECKUX 3a7ady M IKOJOTHYECKH OOOCHOBAHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIMio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TPaBHIA JKOJIOTUYECCKU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM JESATENBHOCTH B
LENSAX COXPaHEHUs CBOETO 3J0POBbsi M OKPYXKAIOMICH MNPUPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTh  BO3JEUCTBUS HAa JKUBBIE OPraHU3MBbI
oIpeIeIEHHBIX BEIIECTB, MOHUMas cMblici nokasarens [1/IK, noscHaTe
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBI/IH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TOHSITHS «MaccoBasi JIOJI BEIISCTBA B PACTBOPEY,
OOBEMHBIX OTHOLICHHH Ta30B MPU XUMHUYECKUX PEAKIUSAX, MAacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMUYECTBY BEILECTBA,
Macce WiH 00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB,
TeII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIICCTB, ITPEBPAIICHUA U COXPAHCHU SHECPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Teopernueckrne OCHOBbI OPraHU4YECKON XUMHUU

1.1

[Ipenmer opraHMYecKkOd XMMHH: €€ BO3HHUKHOBEHHUE, PAa3BUTHE U 3HAUYCHUE B
MOJyYCHUU HOBBIX BELIECTB M MaTepualioB. TeopHs CTPOEHUsS OpPraHUYECKUX

coequHenniit A.M. BytinepoBa, €€ OCHOBHbBIE MOJIOKEHUS

1.2

1.3

2.1

CtpykTypHBle (OPMYIBI OPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHUS.
XuMudeckasi CBA3b B OPraHUYECKUX COCOUHEHMSIX — OJUHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienue o kinaccupUKalMy OPraHUYECKUX BELIECTB
HomeHnknarypa opraHMyecKkux COeAMHEHUH (cucTemMaThdeckas) U TpUBUAJIbHBIC
Ha3BaHUS BaAXKHEHIITNX HpeIICTaBI/ITCJIGfI KJIaCCOB OPraHM4CCKNX BCIICCTB
VYri1eBo10pObI

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHUM psia. MeTaH u 9TaH — nmpocTeimue
MPEJCTaBUTENIM AJNKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peakuuu

3aMCIICHUA U FOpeHI/ISI), HaxXOKIACHUEC B IPHUPOAC, NOTYUYCHUC U IPUMCHCHHUC

2.2

2.3

AJKEHBI: COCTaB U CTPOECHHUE, FOMOJIOTMUECKUN psf. DTWIEH U NPONWIEH —
IPOCTEHIINE NPEACTAaBUTENIN AIKEHOB: (U3MUYECKHE U XUMHUYECKUE CBONCTBA
(peakuu THJIPUPOBAHUS, TallOTCHUPOBAHUS, THApAaTallUM, OKHUCICHHUS U
MOJINMEPU3AIIH ), TOJyYE€HUE U IPUMEHEHHE

Ankanuensl: Oyraguen-1,3 u MetunOyranueH-1,3: cTpoeHue, BaxkHeWIINe
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cuMHTETHUECKOTO

KaydyKa U pe3UHbI

2.4

2.5

2.6

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psifl. ALETUIIEH —
NPOCTEHIIMHA TpeACTaBUTENb aJKUHOB: COCTaB, CTpPOEHHE, (HU3UYECKUe U
XMMUYECKHE CBOMCTBA (peaKkMy T'HAPUPOBaHMS, FaIOTEHUPOBAHNUS, THIPATALIH,

TOpPEHMsI ), OJIyYE€HUE U PUMEHEHUE

Apenbl. benzon: coctaB, cTpoeHue, (U3MUYECKHE U XHMUYECKHE CBOMCTBa
(peakuuy raJoreHMpoBaHMs M HUTPOBAHUS), MOTy4YeHUE U puMeHeHue. Tomyout:
cocTaB, CTpoeHue, (u3mueckue ¢  XUMHYECKHE CBOWCTBA  (peaxiuu
TaJIOTEHUPOBAHNUSA W HUTPOBaHUs), MOJIYYEHHE M NpUMEHEHHE. TOKCHYHOCTh
apeHOB. ['eHeTHuYeckas CBS3b MEXAY YIVIEBOJAOPOJIAMH, NPUHAJIEKAIIUMU K

Pa3IMYHBIM Ki1accaM

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil ra3 u nonyTHbele HeTIHbIE

ra3el. Hedtp u e€ mpoucxoxaenne. Criocodsl mepepaboTku HePTH: MeperoHka,




KPEKUHT (TepMHUECKUI, KaTanuTuieckuit), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX TMPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITYy. KamMeHHbIH yromas u

MIPOJYKTHI €T0 MepepadoTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHNn4€CKUC COCANHCHUA

3.1

IIpenenpHble OHOATOMHBIE CIMPTHI. METaHOI U 3TAHOJI: CTpOeHUE, (hruzndeckue
U XUMHUYECKHE  CBOMCTBa  (peakuMd €  AKTUBHBIMH  METaJlJIaMH,
raJIor€HOBOJIOPO/IAMH, T'OpPEHHUE), IpUMEHEHHE. BoJOpoaHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. J[eMCTBHE METaHOJIA M 3TAHOJA HAa OPraHM3M 4YeJIOBEKa.
MHoroaToMHbl€ CIUPTHL. DTUIEHIVIMKONIb U TIHMLEPUH: CTPOECHUE, (PU3NYECKUE U
XMMHUYECKHE CBOMCTBA  (B3aUMOACWCTBUE CO  ILEIOYHBIMH  METaJJIaMH,
KauecTBEHHasl peakuuss Ha MHOIOaTOMHbIE cIUpThl). JleiicTBUe Ha OpraHu3M

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIOEepruHa U OTUJIICHITIUKOJIA

3.2

®deHol:  CTpOEHHUE MOJEKYJbl, (U3UYECKUEe ¢ XUMHYECKHE CBOMCTBA.

Tokcuunocts enona. [fpumenenne gpenona

3.3

3.4

AHLHGFHHBI N KCTOHBI. q)OpMaJII)I[GFI/IIl, ancTajibAacrua: CTpocHue, (1)H3H‘ICCKI/I€ u
XHMHYECKHE CBOMCTBA (peaKI_[I/II/I OKHUCJICHHUA M BOCCTAHOBJICHUSA, KAUCCTBCHHBIC

peaKHI/II/I), IMMOJIYYCHHUC U ITIPUMCHCHUC

OHOOCHOBHBIE TpefebHbIe KapOOHOBBIE KHMCIOTHl. MypaBbUHAs M YKCYCHas
KHUCJIOTBI: CTpPOEHUE, PU3HUECKUEe U XMMUUYECKHE CBOMCTBA (CBOMCTBa, o0IIMe IS
Kjlacca KHCJIOT, peakius dSTepuUKalyu), TIOIydYeHHe U [pPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENN BBICIIAX KapOOHOBBIX

KHUCI0T. Mbl1a KaK COJIM BBICIIIHX Kap6OHOBHX KHCJIOT, UX MOIOIIICC JIelCcTBHE

3.5

3.6

Cnoxnbie 2(UpBl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MAPONIHM3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KHUPOB

VYraeBoasl: cocTaB, KiacCU(UKAIUSA YIIeBOAOB (MOHO-, JU- M IOJMCAXapubl).
I'moko3a — mpocredmmii MoOHOcCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI,
bu3MuecKre 1 XMMHUYECKUE CBONCTBA (B3auMo/eiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHUeE,
OpOoXKeHHE TIIOKO3bl), HAaXOXJIEHUE B MpPHpOJIe, MPUMEHEHUEe, Ouosorudeckas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u Hesmnono3a Kak
npupoaHble noiaumepbl. CTpoeHHe KpaxMmana M LeuTosio3bl. dusznueckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM)

A3OTCO,Z[Cp)KaH_II/IC OpTraHU4YC€CKUC COCAUHCHUA

4.1

AMMHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue
XUMHUYECKHE CBOMCTBA aAMHMHOKHCIIOT (Ha npumepe TJII/ILII/IHE[). buonoruueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/I)]LI




4.2

benkn kak INpUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuynas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeNKkoB. XHWMHYECKHE CBOMCTBAa OEIKOB:

THAPOJIN3, A€HaTypalus, KaY€CTBCHHBIC pCAKIIUKU Ha Oenku

BBICOKOMOJ'ICKYJ'ISIpHBIe COCOAUHECHUA

5.1

OcHOBHbIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALINH, CPEIHSSI MOJICKYIIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAUHEHUNH —

noJImMepurs3aluAa U NOJUKOHACHCAIUA

5.2

OKClIEpUMEHTAJIbHBIE METOJbl M3y4YEHUS BEUIECTB M UX IPEBpaIICHUIL:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

KayuykoB. [lomyuyeHue CHHTETHYEeCKOro KaydyKa U Pe3uHbI

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

1.3

14

1.5

XUMHUECKUH dyIeMeHT. ATOM. SIpo aTtoma, W30TOMBI. DJIEKTPOHHAs 000JIOUKa.
DHepreTHYECKUe YPOBHH, MOJYPOBHU. ATOMHbIC opOuTany, S-, pP-, d-3IeMeHTHI.
Oco6eHHOCTH pacIpeesIeHUs JIEKTPOHOB 110 OPOUTANISIM B aTOMAax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(DUTYpALIUsi aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iueMeHTos 1. 1.
MenneneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xuMuyeckux vieMeHToB /(.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHUsI CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyNIaM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKHU

Crpoenue BemecTBa. XUMHYECKas CBsI3b. BHIBI XUMHUYECKOW CBSI3U
(KoBaJieHTHAs HEMOJISIpHAsE W TOJsIpHasi, HWOHHAs, MeTaindeckas). VoHbI:
KaTUOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b
BanenTtHOCTB. DneKTpooTpULIaTeabHOCTh. CTENEHh OKUCIEHUS

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBa
BEIIECTB OT THIA KpPUCTAUIMYECKOW pemerku. IlloHsATHE 0 nOHCIEpCHBIX
cucrteMax. VIcTMHHBIE M KOJUIOMJHBIE pacTBOpbL. MaccoBast 1oyisl BelllecTBa B

pacTBope




1.6

Knaccugukanus Heoprannueckux coequHennii. HomeHnknaTypa HeopraHMuecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peakiuid B
HEOpPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHU U IMPEBPAILLICHUA SHEPTIUU ITPU XUMHUYECKUX PCAKIIHAX

1.8

1.9

1.10

1.11

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

OOparumblie peakmuu. XUMHUYeCKoe paBHOBecue. MDakTopbl, BIUSAIOIMNE Ha
cocTosiHre XuMuueckoro paBHoBecus. [Ipunnun Jle [larense

DnexTponuTrueckas aucconuanus. CuiabHbIe W cliadble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAsA, HEUTpalIbHAs, ITIeJI0UHast. Peakiiuym noOHHOTO

oOMeHa

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lonoxxenne HemerawioB B lleproauyeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpOoeHHsS aToMOB. Dusndeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHMS HEMETAIIOB (Ha IpUMepe KUCIO0po/ia, CEpbl,
docdopa u yraeponaa)

XUMHUYECKHE CBOICTBa BaXHEHWIIMX HEMETAJUIOB (TaJloreHoB, Cephbl, a30Ta,
dochopa, yrmepoga W KpeMHHUS) H  UX  COCAMHCHUH  (OKCHIOB,
KHCJIOPOACO/ICPKAIINUX ~ KUCIOT, BOJOPOJHBIX coeauHeHwit). [IpuMeneHue

BaKHEHUIITIMX HEMETAIIJIOB U MX COCTUHEHUI

2.3

2.4

Meramnbl. Ilonoxenne merawioB B Ileprogndeckoil cUCTEME XMMHYECKUX
anemenToB J[.M1. MenzneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UEK
aToMoB MetaiioB. O0une ¢pusznyeckue cBoiicTBa MetaioB. CIijiaBbl METANJIOB.

DNEKTPOXUMHUYECKUH Psijl HAlIPsHKEHUH METalIoB
XUMHYECKUE CBOWCTBA BAXKHEMINIMX METAJUIOB (HATPUM, KaJIMid, KaJbIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, Kele30, MeIb) U WX coeauHeHuiu. OOmme

CITOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6I>ITy N TCXHHUKC

2.5

I'enetnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NIPHUHAMICKANIUX K PA3JIMYHBIM

Kj1acCcaM

3.1

3.2

XUMUS U )KU3Hb

Ponp xumMum B oOecrieueHHH 3KOHOTI/I‘-ICCKOI71, BHCPFGTHQCCKOﬁ U MHUILEBOM
6630HaCHOCTI/I, Pa3BUTHU MCOWULIUHBI. Ilonstue o HAaYYHBIX MCTOJAaX IMO3HAHUSA

BEUICCTB U XUMHNYCCKHUX peaKum‘fI

Hpe,Z[CTaBJ'ICHI/Iﬂ 00 06H_II/IX HAaYYHBIX IMPUHIMUIIAX MPOMBIIIJICHHOTO IMOJIYYCHHA

BOXHEHIIMX BewecTB. YenoBeKk B MHUpPE BEHIECTB MU MATEPHAIOB: Ba)KHEUIIIHME




CTPOUTEIIBHBIE MaTepuaibl, KOHCTPYKLMOHHBIE MAaTepUajbl, KPacKH, CTEKIIO,
KepaMMKa, MaTepHallbl I DJJIEKTPOHUKH, HAHOMATEPHUAIIbl, OPTaHUYECKUE U

MUHEpaJbHbIE y100peHus

3.3

Xumus u 3J0pPOBLEC HYCJIIOBCKA: IIpaBHJIa MCIIOJIB30BAHHA JICKAPCTBCHHBIX
InpcIiapaToB, IMpaBujia 0€30I1aCHOTO MCITOJIL30BaHUs InpernapaToB OBITOBOM XHMHH

B HOBCCI[HCBHOﬁ KHN3HU

[Tposepsiembie Ha EI'D o xumuu tpeGoBaHus

K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl

cpemHero o0Iero oopa3oBaHMs

Kon
IPOBEPSIEMOTO
TpebOoBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbI CpEAHEro 001Iero 00pa3oBaHus

1

Bitanenne cucreMoil XMMUYECKUX 3HAaHUM, KOTOPasi BKJIIOYAECT:

11

OCHOBOIIOJIATAIOIINE  TOHATHS  (XMMHUYECKHH  DJIEMEHT, aToOM, H30TOIIbI,
JJIEKTPOHHAs 000JI0YKa aroma, s-, P-, O-3JEKTPOHHBIE OpPOHTAIHM aTOMOB,
OCHOBHO€ W BO30YXKJIEHHOE COCTOSIHHE aToMa, WOH, MOJIEKYJa, BaJIEHTHOCTD,

3IEKTPOOTPULIATENILHOCTh, CTENEHbh OKUCIECHMs, XuMmuueckas cBsa3b (O- wm

T-CBA3b | kparHble  cBA3W), TrUOpUAM3alMs  aTOMHBIX  OpOMTANIEH,
KpUCTAJNIMYECKasl peleTKa, MoJib, MOJISIpHAs Macca, MOJISIpHBIA 00beM, MOJIIpHas
KOHIICHTpaLus, pacTBOPEI (ucTUHHEIE, TIMICTIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPATHI, YIVIEPOAHBIM CKeneT, (yHKIHOHAJIbHAs TpPYIIa, pajuKal,
M30MEpbl, CTPYKTYpHast (opmyna, uzoMepusi (CTpyKTypHas, TreoMeTpudeckas
(umc-, TpaHCU3OMEpHs), TOMOJIOTHYECKUH psJ, TOMOJIOTH, YIJIEBOJOPOJIBI,
KHUCJIOPOA- U a30TCOJEpKAIUE COSAUHEHNs, OMOJIOrMUECKH aKTHBHBIE BEIECTBA
(yrmeBoapl, OKUpBI, O€JNKH), MOHOMEp, IOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIE COCAMHEHUS, KPEKWHT, PHU(POPMHUHT, THIBI XUMHUYECKUX
peakuuii  (OKMCIMTEIBHO-BOCCTAHOBUTEIBHBIE, JK30- U JHIOTEPMUYECKHE,
peakuuyu HOHHOTo 0OMeHa, TOMO- U TeTepOreHHbIe, 00paTuMble U HEOOpaTUMBbIE),
pacTBOp, 3JEKTPOJUTHI, HEIINEKTPOIUTHI, HIEKTPOJIUTHYECKAs JUCCOIMALN,
CTENEHb JUCCOLMALUKN, OKHUCIMTENb, BOCCTAHOBHUTENb, 3JIEKTPOJIU3, CKOPOCTb
XUMHUYECKOH peakIuy, XHMUYECKOe paBHOBECHUE)

1.2

TEOPHH U 3aKOHBI (TEOPUsT XUMHUECKOTO CTPOCHUSI OpraHMYECKUX BemecTB A.M.
byrnepoBa, Teopusi dIEKTPOIUTHYECKON auccoumannu, Ilepmonnueckuii 3akoH
JI.1. MeHnneneeBa, 3aKOH COXpaHEHUS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3BIK XUMWUH, MHPOBO33PCHUYCCKUEC 3HAHHWA, JICKAINIUC B OCHOBC IMTOHWMAaHHA
NPUYMHHOCTH M CUCTEMHOCTHM  XMMHUYECKUX  SIBJICHUHM, COBPEMEHHBIE
MPEACTABICHUSI O CTPOCHHHM BEIIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM U
HAaJMOJIEKYJIIPHOM YpPOBHSX

1.3

NpEACTAaBJICHUA O MCXAaHU3MAX XUMHUYCCKUX peaKHI/Iﬁ, TCPMOANHAMHUYCCKUX U
KHHETHYCCKUX 3aKOHOMCPHOCTAX HUX HNPOTCKAHUA, O XUMHUYCCKOM PAaBHOBCECHH,
AUCTICPCHBIX CUCTECMAX
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(hakToNOruuecKue CBEACHUS O CBOICTBaX, COCTaBe, MOJYUYEHUU U OE30MacCHOM
WCIOJIb30BaHNU BaXHEUIITNX HEOPTaHUYECKUX U OPraHUYECKUX BEUIECTB B OBITY U
MIPAKTUYECKON JACSITEILHOCTH YEeTIOBEeKa

1.5

o0muye HayyHble MPUHLUIB XHUMHYECKOIO IPOU3BOACTBA (Ha IpUMeEpe
MIPOU3BO/ICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJIa, IEpepadOTKU HEPTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISTh:

2.1

XapaKTCPHbIC IIPHU3HAKK W B3aUMOCBA3b H3YUYCHHBIX HOHHTI/Iﬁ, IMPpUMCHATDb
COOTBCTCTBYIOIIUC IMMOHATHA TP OIMUCAHUN CTPOCHUSA U CBOICTB HCOPTraHNYCCKUX
" OPraHUuYCCKUX BCIICCTB U UX HpeBpaH_[eHHI;'I

2.2

B3aMMOCBS3b XMMHYCCKHX 3HAHUM C TOHATUSIMH H npeaAcCTaBJICHUAMA APYIrux
npeaMETOB I 0oJjiee OCO3HAHHOI'O IIOHUMAHHUS M OOBSCHEHHS CYUIHOCTHU
MaT€pruajIbHOIo €AMHCTBa MHUpa

C(i)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIB30BATh:

3.1

HaMEHOBaHHUS XHUMHYECKHUX COeIUHCHHI MEXIYHApPOJIHOIO coro3a
TGOpGTH‘-IGCKOfI " HpHKHaIIHOﬁ XUMHUHU H TpI/IBI/IaJH)HI)IC Ha3BaHUA BCIICCTB,
OTHOCAILUXCA K H3YYEHHBIM KjaccaM OpraHMYECKUX M HEOPraHMYEeCKUX
COCIMHEHHUH

3.2

XUMHAYECKYI0 CHMBOJHKY Ui COCTaBJICHUS (OPMYJT HEOPTaHUYECKUX BEIIECTB,
MOJIEKYJIIPDHBIX M CTPYKTYPHBIX (Pa3BEPHYTBIX, COKPAIICHHBIX W CKEJIETHBIX)
(hopMyII OpraHMYECKUX BEIICCTB

ChopmupoBaHHOCTH YMEHHUS KJIACCUPHUITUPOBATE:

4.1

HCOPraHN4YCCKUC BCUICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAaHUA U KPUTCPHUU
JIIA KJ'IaCCI/I(i)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUUYCCKHUX 00BEKTOB

4.2

OpraHn4€CKuUC BCIICCTBA, CAMOCTOATCIILHO BI>I6I/IpaTI> OCHOBAHHA U KPUTCPUH IJIA
KJ'IaCCI/Iq)I/IKaI_II/II/I N3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Pa3NUYHBIM MPHU3HAKaM (YHCITY U COCTABY PEarupyIOIINX BEIIECTB, TEIIIOBOMY
3 dexTy peakiuu, U3MEHEHUIO CTETEeHEW OKHCIICHUS JIEMEHTOB, 00paTHUMOCTH
peakiuu, y9acTHIO KaTalnu3aTropa)

CdopmupoBaHHOCTH YMEHUS XapaKTepU30BaTh FJIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM M BO30YKJIEHHOM COCTOSIHUM) M MOHOB XMMHUYECKUX DJIEMEHTOB 1 - 4
nepuonoB Ilepuommueckoit cucrembr /.M. MeHneneeBa W HX BaJCHTHBIE
BO3MOYKHOCTH, HCIOJNB3Ys TMOHATHS S-, P-, O-3JeKTpoHHBIE OpOMTAIH,
JHEPreTUYECKUE YPOBHU

CchopMupoBaHHOCTh YMEHHS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 0Opa3yeMbIX HMH COEIUHEHUH M0 mepuoaaM u
rpymnmnam

C(I)OpMHpOBaHHOCTL YMCHHA COCTaBJISITb YPAaBHCHHUA XUMHUYCCKUX peaKuHﬁ nu
PaACKpPBIBATE UX CYIIHOCTB:




7.1

OKHCJTUTEIbHO-BOCCTAHOBUTEIBLHBIX ~ PEAKIM  TOCPEJACTBOM  COCTABJICHHS
ANEKTPOHHOTO OallaHCca 3TUX peaKIui

7.2

YpaBHEHUsI PEAKIUN pa3IMYHBIX THUIOB; IOJHBIE M COKpAIICHHBbIE ypaBHEHHS
peakuuii MOHHOTO OOMEHa, YUUTHIBAsI YCIOBHS, MPU KOTOPBIX 3TU PEAKIUH HIIYT
J10 KOHLIa

7.3

peakuuii  rumposiM3a, peakiuii  KOMIUIEKCOOOpa3oBaHusi (Ha  IpUMepe
THJIPOKCOKOMIUICKCOB IIMHKA U aTFOMUHHS)

ChopmupoBaHHOCTH YMEHHUS MTOATBEPHKIATh:

8.1

Ha KOHKPETHBIX IpUMEpax XapaKTep 3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH
OPraHUYECKMX COEIMHEHHI OT KPaTHOCTH W TUNa KOBaleHTHOM cBsa3u (O~ u

T-CBA3N ), p3auMHOro BIMSAHUS aTOMOB M IPYIII aTOMOB B MOJIEKYJIAX, a TAKKe
OT 0COOEHHOCTEN peaTn3aluy pa3IuIHbIX MEXAHU3MOB MPOTEKAHMS PEAKIIUiA

8.2

XapaKTepHbIE XUMUYECKUE CBOMICTBA  BEILECTB COOTBETCTBYHOLIUMU
SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CpopMUpPOBAaHHOCTh YMEHHUS XapaKTEpU30BaTh COCTaB U Ba)KHEWIIIME CBOWCTBA
BEILECTB, NMPUHAICKAIIUX K ONPEACIICHHBIM KjaccaM W IpyIaM COCIUHEHUU
(mpocThie BeHIECTBA, OKCHUJIbI, THIPOKCUIBI, COJH; YIIECBOAOPOIBI, MPOCTHIE
3(hupkl, CIUPTHI, GEHOJIBI, ATbICTHIbI, KETOHBI, KAPOOHOBBIC KHUCIIOTHI, CJIOKHBIC
3(UPBL, JKUPBI, YIIICBObI, aMUHBI, AMHHOKHCIIOTHI, OCITKH )
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CdopmMupoBaHHOCTh YMEHHUS MPOBOJUTH PACUETHI 110 XMMUUYECKUM (popmysiaM U
YPaBHEHMSIM XMMUYECKUX PEaKIHi ¢ UCTI0JIb30BaHHEM (PU3NYECKUX BEJTUYMH!

10.1

Maccel (0O0beMa, KOMMYEeCTBAa BEIIECTBA) MPOIYKTAa PEAKIUU, €CIH OJHO U3
HWCXOJHBIX BEUIECTB JAHO B BHUJIE€ PacTBOpa C OMNPEIEICHHOW MacCOBOM JOJEH
PacTBOPEHHOTO BEIECTBA WM JaHO B U30BITKE (MMEET MIPUMECH )

10.2

MacCOBOH WJIH 00bEMHOI A0JI1, BbIXOJa NPOAYKTAa peaKIuun

10.3

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHH ra30B

10.5

M0 HAXOXKJACHUIO0 XUMUYECKON (hOPMYJIIBI BEIIECTBA

11

Brnanenue cucremoil 3HaHUMA O METOJIaX HAYYHOTO IMO3HAHUS SBICHUN MPUPOJBIL,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX M YMEHHME NPUMEHATh ITH 3HAHUA IPU
AKCTICPUMEHTAIbHOM HCCIEAOBAHUU BEHIECTB U JJIST OOBSICHEHHUS XUMHYECKUX
SIBJIEHUM, UMEIOIINX MECTO B MPUPOJIE, MPAKTUUECKON NEATEIIbHOCTH YEIIOBEKA U
B TIOBCETHEBHOMN KU3HHA

12

CpopMHUpPOBAaHHOCTH YMEHHUSI MPUMEHATH (MCIONIH30BaTh) 3HAHUS O COCTaBE H
CBOMCTBax BEHIECTB JJIs AKCIEPUMEHTATIbHOW MPOBEPKH TUIIOTE3 OTHOCUTEIHHO
3aKOHOMEPHOCTEH TMPOTEKAHUS XHWMHUUYECKHX PEaKIHil W TPOTHO3UPOBAHUS
BO3MOXKHOCTEH UX OCYILIECTBICHMS; CUCTEMHbIE XHWMHMUYECKHE 3HaHUS IS
OOBSCHEHUS W TIPOTHO3WPOBAHUS SIBIICHUM, WMEIOIINX €CTeCTBEHHOHAYYHYIO
MPUPOAY; AJI PUHSATUS TPAMOTHBIX PEIICHUN MPOOIeM B CUTYAIUAX, CBI3aHHBIX




C XUMHEHN

13

ChopmMupoBaHHOCTh  yMEHHSI IUJIAHUPOBATH M MPOBOJUTH  XUMHUYECKUH
9KCIIEPUMEHT (I10JIyYE€HUE U N3YYEHHE CBOMCTB HEOPIraHUUECKUX U OPraHUYECKUX
BELIECTB, KA4eCTBEHHbIC pEAKUUU YIJIEBOJOPOJOB pPA3NIMYHBIX KJIACCOB U
KHCJIOPOJICOACPKAILIMX OPraHMYECKUX BEIIECTB, PELICHUE SKCIIEPUMEHTAIbHBIX
3aJa4 10 paclo3HABAaHUIO HEOPraHMYECKHMX W OPraHuYecKUX BEIIECTB) C
coOJII0ICHHEM TIpaBMJI 0€30MaCHOTO OOpAIIEHHUs ¢ BEIECTBAMU U JIAOOPATOPHBIM
o0opynoBanueMm; (HOpMyIUpOBaTh II€JIM  HCCIEIOBaHUS; MPEICTaBISATh B
pa3nuyHOi popMe pe3ysbTaThl SKCIEPUMEHTa, aHATU3UPOBATh U OICHUBATH HX
JIOCTOBEPHOCTD

14

ChopMHUpPOBAaHHOCT,  YMEHHS  OCYIIECTBIATH  II€JICHANPABICHHBIA  ITOWCK
XUMHAYECKOH HMH(OpPMAMK B pa3IMYHBIX HCTOYHMKAX (Hay4yHas © y4deOHO-
Hay4Has JIMTEparypa, CPEICTBa MaccOoBOW HHGOpMaNuH, ceTh VIHTEepHET u
pyrue), KPUTHYIECKHU aHaJIU3UpPOBATh XUMHAYECKYIO uH(popMaLuIo,
nepepabaTbiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUHM C MOCTaBICHHOW y4eOHOM
3aadei

15

ChopMupoBaHHOCTH YMEHHUS MPOTHO3HPOBATh, AHATU3UPOBATH M OLEHUBATH
MH(OPMALIHIO C TIO3HUIIMHA 3KOJIOTUIECKON 0€30IaCHOCTH TOCIIEACTBHIA OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATEIIBHOCTH YEJIOBEKa, CBSI3aHHOW ¢ MepepadoTKOI
BEIIECTB; C(HOPMHUPOBAHHOCTH yYMEHUN OCO3HABATh OMACHOCTh BO3ACHCTBUS Ha
JKMBBIC OpraHu3Mbl OINPCACICHHBIX BCHICCTB, ITOHHMAsA CMBICI I10Ka3aTCIIA
MpeneabHOW JOMYCTUMON KOHIIEHTPAIlMM, U MOSCHATh Ha MPUMEpPAX CIOCOObI
YMCHBIICHUA W MNPEAOTBpaliCHUA HUX BPEAHOIO BOSHeﬁCTBHﬂ Ha OpraHusm
YeloBeKa

[TepeueHs 31eMEHTOB cojiepkaHusl, poBepsieMblx Ha EI'D o xumuu

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

11

Crpoenne BemiectBa. CoBpeMeHHass MOJENb CTpoeHUs aroma. PacmpenencHue
AJIEKTPOHOB IO 3HEPTreTUYEeCKUM ypoBHAM. Knaccudukanus XUMHUYECKHX 3JEMEHTOB.
OCOOCHHOCTH CTPOCHHSI JHEPreTHUECKUX YPOBHEil aTroMoB (s-, P-, d-3JIE€MEHTOB).
OcHOBHOE U BO30YXKJACHHOE COCTOSHUSI aTOMOB. DJEKTPOHHAas KOH(UIypalus aroma.
BaneHTHbI€ 271EKTPOHBI

1.2

[lepuonnueckas cucrema xumuueckux dsyemeHToB J[.M. MenneneeBa. dusnueckui
cmeicnt [lepunogmueckoro 3axkona J[.M. MenneneeBa. [lpuunmHBI M 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB DJJIEMEHTOB M HX COEIUHEHHMH 110 TepuoJaM M TpyIIaM.
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHUN,
BBICIIUX OKCUIOB U TUAPOKCUIOB

1.3

BanentHOCTS. 3JICKTpOOTpI/II_IaTCJ'IBHOCTL. CrereHb OKUCTICHUS

14

Buner xumuueckoil cBsizu (KOBaJeHTHAs, MOHHAs, MeTaJUIMYecKas, BOJOPOJHAs) U
MEXaHW3MBI €€ oOpa3oBaHus. MeEXMOJIEKYJIIpHbIE B3auMOJeHCTBUA. BemecTa
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOE€HHUs. THUIbl KPHUCTAJUIMYECKHUX PELIETOK.




3aBHCUMOCTb CBOMCTBA BEUIECTB OT TUIMA KPUCTALINYECKON PEIIETKH

1.5 Xumunyeckas peakuus. Kmaccudukanus XMMHUYeCKHMX peakUuil B HEOPraHUUECKOH U
OpPTraHUYeCKON XMMHHU. 3aKOH COXPAHEHHS MAacChl BEILIECTB

1.6 CKOpOCTbh peakiuu, € 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB

1.7 Tennobie 23 (HEKTh XUMUUECKUX peakiuid. TepMOXUMHYECKUE YPABHEHHS

1.8 OObpatumble peakiuu. XuMudeckoe paBHoBecue. DaKTOPBI, BIMSIONIME HA COCTOSIHHE
xumuyeckoro pasHoBecus. [Ipunnun Jle [larense

1.9 Onexrponutuyeckas auccounanus. CuibHble U cinalbie 3JIeKTpoauTsl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KHUCTasi, HEWTpaibHas, menounas. CteneHs aucconuanuu. Peakunn
MOHHOTO OOMeHa

1.10 |Tmppomu3 comeii. MonHoe mpomsBeAcHHE BOAbl. Bomopomnbeiii mokazatens (pH)
pacTtBopa

1.11 |CnocoObl BbIpaX€HHS KOHIIEHTPAllUM PAaCTBOPOB: MaccoBas [I0Ji1 PAaCTBOPEHHOTO
BEIIECTBA, MOJISIpHAs KOHILEHTpaus. HackllleHHble W HEHACHIIIEHHBIE DPACTBOPHI,
pactBopumMocTh. Kpucramioruaparst

1.12 | OkucnuTenbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeeHne BelecTB B cpeax ¢ pa3HbIM
3HadeHueM pH. MeTozpl 3JeKTpOHHOTO OaiaHca

1.13 |DnekTponu3 pacTBOPOB U PACILIIABOB COJIECH

2 OCHOBBI HEOPTAHUYECKON XUMUU

2.1 Knaccudukanus HeopraHmdeckux coenuHeHuid. HomeHklaTypa HeOpraHHYECKHUX
BEIIECTB

2.2 XUMHUYECKHE CBOMCTBA BAXHEHUIIMX METAUIOB (HATPHUM, Kamui, KaJbLUA, MarHui,
AJIFOMUHUM, LIWHK, XPOM, JKeJIe30, Me/lb) U UX coequHeHui. O0mue crnoco0b! MoTy4YeHHs
METaJIJIOB

2.3 XUMHUYECKHE CBOWCTBA BAKHEWIIIMX HEMETAJJIOB (TaJIOTEHOB, cepbl, a30Ta, docdopa,
yriaepoia U KPeMHHS) U WX COCOUHEHHH (OKCHIOB, KHUCIOPOACOAEpP AIIUX KHUCIOT,
BOJIOPOJHBIX COCTUHEHU )

2.4 I'enernyeckass CBsSI3b HEOPTraHWYECKHX BEIISCTB, MPHHALICKANINX K Pa3THIHBIM
KJlaccam

2.5 Nnentudukanuss HEOpraHUYECKUX  coefuHeHuil. KauecTBeHHBIE peakiuu Ha
HEOPTaHMYECKUE BEIIECTBA U HOHBI

3 OCHOBBI OPTaHUYECKON XUMUU
3.1 OCHOBHBIE TIOJOXKEHHSI TEOPUU XHUMHUYECKOTO CTPOEHUS OPraHWYEeCKUX COCIMHEHHIMA

AM. DbymiepoBa. VYTrIepoIHBI CKEJIET OPraHMYecKOW MoseKysbl. KpaTHocTb
xummdeckoii cszi, O~ u TW-CBA3M  sp3. sp?- sp-rubpummsarin opGUTAIel aTOMOB
yriaepona. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHWMHUYECKOTO CTPOEHHUS MOJEKYIL
I'omonoru. I'omonoruueckuii psa. Mzomepust u n3omepbl




3.2

[TonsTue o pyHKIIMOHANBHOM rpymie. OpueHTarmoHHbIE YD PEKTH 3aMecTUTeNeH

3.3

IIpencraBnenne o  Kkijaccu(uUKaluy — OpraHuYeckux  BemecTB. HomeHknatypa
OpPraHMYECKUX COEIUHEHUH (cucTeMaTHdecKasl) M TPUBHAJIbHbIE HA3BAaHUS BAXKHEHIINX
IIPEICTAaBUTENICH KIIACCOB OPraHUYECKUX BELICCTB

3.4

CBoOogHOpaANKAIbHBIA U MOHHBIA MeXaHU3Mbl peakuuu. [loHsTue o Hykieodpuie u
anekrpoduie. [Ipasuno MapkoBaukoBa. [IpaBuio 3aiiiieBa

3.5

Ankanpl. XWMHUYECKHE CBOWMCTBA aJKaHOB: TaJIOIrCHUPOBAHUEC, ACTUAPUPOBAHUC,
TCPMUYICCKOC PA3JIOKCHHUEC, KPCKHUHI, HW30MCpU3allMd, TOPCHUC. HOHy‘IeHI/IC aJIKaHOB.
]_II/IKJ'IoaJ'IKaHI)I. CHGHI/I(l)I/IKa CBOMCTB IIMKJIOQJIKAHOB C MaJIbIM pasMEpoM IHKIIA.
Peakmun NpHUCOCAUHCHHA U paIUKAJIBHOTO 3aMCIICHHUA

3.6

Ankenpl. XHUMHYECKME CBOWCTBA: pEaKLUUU IPUCOECIUHEHMS (TajloreHUpOBaHUE,
TMJIpUPOBAaHUE, TUAPOTAJIOEHUPOBAHUE, THIpaTalys), TOPEHUs, OKHUCICHHUS W
nonuMepu3anyn. [IpoMbIIeHHbIe U Ta00PaTOPHBIE CITOCOOBI MOTYYEHHS aJTKEHOB

3.7

AskagueHbl. XHMHMYECKHE CBOMCTBAa  QJIKAJWECHOB: PEAKIUU I[PUCOCIUHEHUS
(rugpupoBaHMe, TaJOTCHUPOBAHME), TOpPeHHs U noiauMmepuszanuu. I[lodydeHue
aJIKaIEeHOB

3.8

Ankuabpl. XHWMHYECKHE CBOWCTBA: PEAKIMU TPUCOSAUMHEHUS (TaJIOTeHUPOBAHMUE,
THAPUPOBAHUE, THApATalMsi, THUIPOTaJIOTEHUPOBAHHUE) KaK Ccrmocod TMOoTydeHHs
IIOJIMMEPOB U JAPYTUX IOJIE3HBIX NPOAYKTOB. Peaknnn 3amemenus. 'openue anermiena
KaK HMCTOYHUK BBICOKOTEMIIEPATYpPHOI'O IUIAMEHU Jisi CBApKU W PE3KU METaJLIOB.
[IpuMeHeHue aneruieHa

3.9

Apenbl. XWMHYEeCKHE CBOWCTBAa OEH30J71a: PEAKIUH AJIEKTPO(UIBHOTO 3aMelIeHus,
NpUCOeTUHEeHUs (TUAPUpPOBaHME, TajoreHnpoBanue). Peakius ropenus. OcobeHHOCTH
XUMUYECKUX CBOMCTB Tosyosa. [lomydenue Oenzona. OCOOEHHOCTHM XMMHYECKHX
cBoicTB ctupoia. [lomumepuzamus crupona. CrocoObl MONMyYeHUs M NPUMEHEHUE
apOMAaTHYECKHUX YIIIEBOJOPOIOB

3.10

Crnuptsl. [IpenenbHble 0JHOATOMHBIE CIUPTHI. XMMHYECKHE CBOWCTBA: B3aUMOJICHCTBUE
C HaTpueM Kak cHoco0  yCTAHOBIEHMs  HAaJU4YUs  THJIPOKCOTPYMIBI,  C
rajJIoreHOBOJIOPOIAMU  KaK  CHoco0  TMOJy4deHHs  pacTBOpHUTENEeH, BHYTpU- U
MEXMOJIEKYJIApHas naeruaparauus. Peaknus ropenud. IlomydeHue sraHoma: peaxuus
OpO’KEeHHs TJIIOKO3bl, TUJIpaTalus OTWJIEHA. OTWIEHIJIMKOIb W TIUUEPUH Kak
MIPEACTABUTENH NPEAEIbHBIX MHOIOATOMHBIX CIIUPTOB

3.11

®enon. Xummuueckue cBoicTBa ¢eHoNa (peakiuu C HaTpUeM, THAPOKCHUIOM HATpHS,
opomom). ITonyuenue penomna

3.12

Anpneruapl. XHUMHUYECKHE CBOMCTBAa TMPENENbHBIX aNbJETHAOB: TUJIPUPOBAHUE;
KaueCTBCHHBIC PEaKIMM Ha KapOOHWIbHYIO TpyIIy (peakmus "cepeOpstHOro 3epkana',
B3auMmozeiicteue ¢ ruapokcuaoM Mmenu (II). [Momyuenue mnpenenbHBIX aabACTHIOB:
OKHCJIEHUE CIUPTOB, THApaATalvs aleTHieHa. AIIETOH KaK MpEeACTaBUTENb KETOHOB.
Oco0EeHHOCTH peaKINK OKUCIICHHSI alleTOHa

3.13

KapOoHoBble  KHCHOTBI. XHMMHUYECKHE CBOWCTBA MpPEAEIbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XUMHYECKHX CBOWCTB MYpPaBbHUHOW KHUCIJIOTHI.




HonyquI/Ie OpeaACIIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX KHUCJIIOT: OKHCJIICHHC aJIKaHOB,
AJIKCHOB, TMCPBUYHBLIX CIOUPTOB, aJIbACTUIOOB. Bricime NpeAC/IbHBIC WU HCHPCACIILHBIC
Kap6OHOBBI€ KHCJIOTBI

3.14

Crnoxuble 3pupbl U xupbl. CrocoObl NOIY4YEHUs CIOXKHBIX 3(upoB. OOpaTUMOCTbH
peakiuu dTepudukanyy. [lpumenenne cioxHbeIX 3(UPOB B MUIIEBOH U napdroMepHOi
IPOMBIIIICHHOCTH. JKUpPbI Kak CIOXHbIe 3(GUPbI TTUIEPUHA U BBICIIUX KapOOHOBBIX
KUCJIOT. XMMHWYECKUE CBOMCTBA JKMPOB: THIPUPOBAHME, OKHUCIEHHE. ['Maponus, win
OMBUIEHHE, JKUPOB Kak CIOCO0 IPOMBILIUIEHHOIO TIOJIY4EHHUs COJIeH BBICIIUX

Kap6OHOBBIX KHCJIOT. MBIHa KaK COJIM BBICHINX Kap6OHOBBIX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIMH C Y4acTUEM CIHPTOBBIX M ajbJACTHUIHON
TPyNIl ¥ MOJOYHOKHCIIOE OpokeHue. [IpuMeHeHHe TIIIOKO3bI, €€ 3HaueHHe B
KHU3HECATEIIbHOCTH Opranusma. Jucaxapuibl: caxaposa, MajibTO3a.
BoccranaBnuBaromye 1 HEBOCCTaHABIMBAIOLIME aucaxapuabl. [ uaposins qucaxapuaos.
[Tonucaxapuasl: Kpaxmain, raukored. CTpoeHre MaKpoOMOJIEKY/ Kpaxmala, TIIMKOreHa U
Leto03pl. du3nyeckue CBOMCTBA Kpaxmala U LEJUII0JIo3bl. XMMHUYECKHUE CBOMCTBA
Kpaxmalna: TUIpOJN3, KadeCTBEHHas peakius ¢ HOoAOM. XHUMHUYECKHE CBOMCTBA
LEJUTIOJIO3bI: TUAPONU3, MoydyeHne 3(upoB 1emnono3sl. [loraTne 00 MCKyCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETIK)

3.16

AMHHBI. AMHHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKIIUU C BOJIOM, KUCIIOTaMH, PEAKIUs
ropeHus. AHWIMH KaK MPEJICTABUTENIb apOMATHUYECKUX aMHUHOB. XHUMHYECKHUE CBONCTBA
aHWIMHA: B3aMMOJICWCTBHUE C KHCIOTaMH, OpOMHOHN Bojoi, okucieHue. llomyueHue
aMUHOB  QJKWIMPOBAHUEM aMMHaKa W BOCCTAHOBIICHHEM HUTPOIPOU3BOIHBIX
yTIEBOIOPOIOB

3.17

AMHMHOKHCIIOTHI M O€JKH. AMUHOKHCIIOTHI KaK aM(OTEpHbIE OPraHUYECKHE COSNHEHUSI.
OcHOBHbIE AMMHOKHCIIOTHI, oOpa3yromue Oenku. XUMHUYECKHE CBONCTBA OEJIKOB:
THJIPOJIN3, ACHATYypallksl, KaUeCTBEHHbIE (IIBETHBIEC) peaKLIUU Ha OEIIKU

3.18

CrpoeHne M CTpyKTypa IMOJHMMEPOB. 3aBUCHUMOCTb CBOMCTB IIOJIMMEPOB OT CTPOCHMS
MoJieKyl1. OCHOBHBIE CIIOCOOBI IOJIyUE€HHUSI BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM:
peaKIy NOoIMMEpPHU3alM U MONMUKOHAeHcauu. Kiaccudukanust BoJIokoH

3.19

WNnentudukanus opraHMuecKUx COoelMHEHUN. PerieHne sKcepuMeHTalbHBIX 3a/1a4 Ha
pacro3HaBaHUE OPraHUYECKUX BEIIECTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHUYCCKUX COe)II/IHCHI/Iﬁ

XUMHUS U )KU3Hb

4.1

XuMHus B HOBCCHHCBHOﬁ KHU3HHU. HpaBI/IJIa Oe30ImacHoM pa6OTLI C CAKUMHU, TOPIOYUMU U
TOKCHUYHBIMH BC€UICCTBAMU, CPEACTBAMU OBITOBOM XUMHU

4.2

XuMug U 340pOBbe. XUMHUS B MEAUIUHE. XUMHUSI M CEIIbCKOE XO34MCTBO. XUMHS B
MIPOMBIIIJICHHOCTH. XUMUS U SHEPTeTUKA: MPUPOIHBIA U TOMYTHHIN HE(TIHOMN ra3bl, UX
coctaB U ucrnonb3oBanue. CoctaB HedTH U ee mepepaboTka (IPUPOJHBIE UCTOUYHUKH
yII€BOJOPOOB)

4.3

XUMHSA U IKOJIOTHSL. XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEN Cpebl U €0 MOCIEACTBHUS.
Oxpana ruapocdepsl, MOYBBL, arMocdepbl, ¢GIOpsl U ¢ayHbl OT XHUMHUYECKOTO




3arpsisHeHusi. [IpoGnema o0TX0J0B M MOOOYHBIX MPOAYKTOB. AJbTepHATHUBHBIC
WCTOYHUKHU SHEPTUU

4.4 OO0mue mpeacTaBIeHUs] O MPOMBIIUICHHBIX CIIOCO0aX MOJIYYeHUs XUMUYECKUX BEIICCTB
(Ha mpumepe TMPOU3BOJCTBA aMMHUAaKa, CEpPHOM KUCIOThI). YepHas U IBeTHas
Metauryprusi. CTEKI0 U CHIIMKATHASI IPOMBIIUICHHOCTh. [IpOMEBITIIIEHHAs OpraHuYecKas
xumusi. CbIpbe JIJIs1 OPraHun4ecKoi MPOMBIIITICHHOCTH

5 Tunsl pacyeTHbIX 32124

5.1 Pacuersl macchl BemiecTBa WM 00beMa ra3oB MO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00beMY OJIHOTO U3 YYaCTBYIOIIUX B pEaKLIUU BEUIECTB

5.2 Pacuets! TemioBoro ¢ dexra peakiuu

5.3 Pacyetbl 00bEeMHBIX OTHOILIECHUI ra30B MPU XUMHUYECKUX PEaAKIIMSIX

54 Pacuetsr macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIM OJIHO W3
BELIECTB JIaHO B U30bITKE (MMEET IPUMECH)

55 Pacuers MaccoBol uiau 00BEMHOM JTOJIM BBIXOJIAa MIPOAYKTAa PEAKIUUA OT TCOPSTHUECKU
BO3MOYKHOTO

5.6 Pacuersr mMacchl (0OObema, KOJMYECTBA BEUIECTBA) MPOAYKTA PEAKIMU, €CIU OAHO W3
BEIIECTB JIAHO B BHJIE PAacTBOpa C ONPEACIIEHHOM MAacCOBOM [0OJIEM pPacTBOPEHHOTO
BelIeCTBa

5.7 Pacuersl ¢ ucnonb3oBaHMEM NOHATUM "MaccoBas noiia", "MoOJsIpHas KOHLEHTpaius',
"pacTBOpPUMOCTD"

5.8 Haxoxnaenune MonekymnsipHOit (hOpMyIibl OPraHUYECKOTO BEIIECTBA MO €ro TIOTHOCTH U

MAaCCOBBIM OOJIAM 3JICMCHTOB, BXOAAIIUX B €0 COCTAB, WJIX 11O MMPOAYKTaM CropaHus




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

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumus, 11 xkmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

XWMHSL: OKUCIIUTEIIEHO-BOCCTAHOBUTENIBHBIE PEAKIIUU: TEOPUS U MTPAKTHKA!
rmocobue 11 noAroToBKU K sk3ameHam/E.B.3s1koBa.- PoctoB /1 ®denukc
Teopernyeckre OCHOBBI XUMUU: TPEHAXEP ISl MOATOTOBKH K ET'D/
A.C.Eropos.- PoctoB H/1: ®eHuKC.

Opranunueckas xumun: TpeHaxep s noaroroku Kk EI'9/ A.C.Eropos.- Poctos
H/n: denuke.

KontponbHo-uzmeputenbabie Matepuainbl. Xumus. 10 kmace./ Coct. H.IT.
Tpery6osa. - M: BAKO

KoHntponbHo-u3MeputensHbie Marepuansl. Xumusd. 11 kimace./ Cocr. H.IL
Tpery6osa. - M: BAKO

Xumust. 10 knacc. ba3zoBeiit ypoBens. [IpoBepounbie U1 KOHTPOIbHBIE PAOOTHI/

["a6puensna O. C., JIsicoBa I'. I'. M: TIpocBemienue



Xumus. 11 knacc. ba3oBsiit ypoBenb. [IpoBepounbie 1 KOHTPOJIbHBIE PaOOTHI/

["abpuensn O. C., JIsicoBa I'. I'. M: IIpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

Tpenaxep «O6mako 3nanmii» https://www.imumk.ru/offer/9022

Bupryansnas naboparopust https://content.edsoo.ru/lab/subject/4/

Ypoku xumuu Ha PO https://resh.edu.ru/subject/29/

DNEeKTPOHHBIN 0aHK 3aJaHui 1715 OLEeHKH (DYHKIMOHAIBHON rpaMOTHOCTH
https://fg.resh.edu.ru/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

OrtkpeiThiii Oank 3aganuit OI'D https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

DneMeHTHI 00ITBILION HayKku elementy.ru

udposoii cepBuc «Jlomamnue 3amanus https:/ https://media.prosv.ru/

OrtkpsiTast xumus https://chemistry.ru/

BIIP EI'D xumus https://vpr-eqge.ru/vpr/11-klass/khimiya

OtkpoiThiii Oank 3aganuit EI'D https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege

[udposoii cepruc «A cnam EI'D». Xumusa. Moayss 1o penieHuto TpyaHbIX 3a1a4

https://shop.prosv.ru/ya-sdam-ege-ximiya21477
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