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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

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

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATLHOIO HAYYHOTO MBIIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSIZH MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



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

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHHUA B KU3Hb COLUYMA, MPOAOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUH Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlICHU O cTpoeHuH BemecTB. CBeleHHs 00 H3y4yaeMblIX 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 CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3MUIIMM,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEeHHE (QYHKIUH 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKaMmH, PacKpblBalOT €€ pPOJib B IO3HABATEIBHOW M MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICTUBATH WMH(GOPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSI MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
¢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 MEXIy HOBbIMH (DaKTaMHM M 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
OoOy4JaromMxcs MNPHUHATHIE MNPOrpaMMON IO XUMHUHU MOJXOAbl K OIpPEAeSICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPE/EeIICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



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

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUHW KaKk  BaKHEHUIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C UCTOpHEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

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

Hapsiay ¢ aTum, conepkaTelbHasi XapaKTepUCTUKaA LeJIel U 3a/1ay 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
IPAaKTUYECKOH KOMIIOHEHTE COJEp)KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL pELIEHUS TPaKTUYECKUX 3a]1a4.

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

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

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMITETEHIIMI), KMMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIsl PA3JIMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON OEe30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYATbHBIX W TBOPYECKUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MOTPEOHOCTSIMHU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO TPUPOIOTIONB30BaHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

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

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

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

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

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB W HX IPEBpAIICHUIL:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IpU HarpeBaHuu (TJ1aBJIeHUE, OOYTJIMBaHUE U TOPEHUE).

Yriaesogopoasl

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

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

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

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENIb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUYECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTnueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIMMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble WCTOYHHMKHK YIJIEBOAOPOAOB. IIpupomHbli Ta3 W IONMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTANIbHBIE METOJbl W3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

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

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[pumeHenune rauueprHa U 3THUIICHTJIMKOJIS.

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

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLMH ), TOJyUYEHUE 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 U OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb JKUPOB.



YrneBonmpl:  cocTaB, KjacCUUKAIUs ~ yraeBoAoB  (MOHO-, JH- 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
neunono3bl.  du3nueckue M XUMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

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

Pacuérnble 3anaun.

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

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHME CBOWMCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

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

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS M TTOJIMKOHICHCAITHSL.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peannsanust MEXNpeIMETHBIX CBA3EH PU U3YYEHNH OPraHUYECKOM XMMHU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIUX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMINUXCS CUCTEMHBIMHU TSI OTIAEITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOPHs, aHAIN3, CHHTE3, KiIaccu(uKaiys, MepruoIndHOCTh, HAOII0IeHNE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

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

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

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

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

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

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

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

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



BemectBa MOJEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

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

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

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

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

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAUIMUECKUX PEHIETOK, HAOJIOACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (AaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxenune HemeraiuioB B llepuomnueckorn  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETA/UIOB (TajOoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. [lonoxenne meramioB B Ilepuoguyecko cucTeMe XHMHYECKHX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

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

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

OKCINEpUMEHTANbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0YeH, KaYECTBEHHBIE PEeaKI[MU Ha KATHOHBI METAJIIOB).

Pacuérnbie 3agaun.

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

XuMHA ¥ KU3Hb

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

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

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

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

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHnu4ecKord xuMuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 MCIOJIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCHU(UKAIMs, TEePUOANIYHOCTh, HAOIIOACHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYUHBI U CAMHHIIBI HX
U3MEPEHUS, CKOPOCTb.

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

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

TexHonorus: XuMUYecKasi MPOMBIIUIEHHOCTb, METAJULYPIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHMsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

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

OCO3HAHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIE TIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUUCKOTO TPaKJAHCKOro OOIEeCTBa, MPUHATHIMU B OOILECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [I03HABATEILHOW M MPAKTUUECKON JEesATEILHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

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

MPEACTaBICHUS] O COLMAIBbHBIX HOpPMax M TpaBUJIaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESATEIBHOCTU MPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

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

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e UHPOpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHbBIC
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 IIEHHOCTEH 310poBOTO M 0Oe30macHoro oOpasza JKW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO W  KOJUIEKTUBHOTO
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 PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAaKTUUYECKOMY U3YYEHHIO Mpodeccuil pa3IuyHoro poja, 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
oOpa3oBanus, Oyayuied mMpodeccuu U peann3anuud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

MOHMMAaHUA TJI00ATBPHOTO XapakTepa 3KOJOTHYECKHX MpoOJsieM, BIUSHUSA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

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

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCIIIMX BpEl OKPYXKarOUIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HAaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

Cc(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOAHBIX 3aKOHOMEPHOCTEH U pEIIEHUU MpoOJIeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUH TI00adbHBIX MPpobeM
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: TMOHMMAaHUsS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJTydaeMble 3HAHUS )1 aHAJIN3a U OOBSICHCHHUS SBIICHUH OKPYKAOIIET0 MHUPA U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAy4YHBbIX (AKTOB W WMEIOMMXCS JAHHBIX C IICJIbI0  TOJyYeHUS
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 mpodeccuoHanbHOMI
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

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

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHEeUU(PUKY METOIOB TMO3HAHUA,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yYHUBEpCalIbHbIC Y4eOHBIC NEeWCTBUS (MO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

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

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

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

OBJanenue YHUBEPCAIbHBIMH Y4eOHBIMU MOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE e CTBHA:

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

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUN M YCTAHABJIMBATH WX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS U OOBSICHEHUS OTAETbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH [UIS KJIacCH(PHUKAIMM BEUIECTB H
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 M 3aKIIOUCHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PEUICHUH YYEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEHIECTB MU XUMHUYECKUX
pEaKLNii;

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

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA W IPOBEIACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

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



bopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaNMK, HEOOXOMUMOW [IJI1 BBIMOJTHEHUS YYE€OHBIX  3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHOpMaIMeil: TPUMEHSATh MeXIpeaMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJAa€MOI TeMbI B XOJ€ Majiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM NP BHINOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
Xojie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH .

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3aj7a4, BBIOMpaTh HaumboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh 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 KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B (DOPMUPOBAHWM MBINUICHUS W  KyJbTYpbl JUYHOCTH, €&
(GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMHUYECKUM DJIEMEHT, aToM, 3JICKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30oMepus, U30Mepbl, TOMOJIOTMYECKUN PAJl, TOMOJIOTH, YTJI€BOJIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIONH30BATh XUMHUYECKYI) CHUMBOJIUKY LIS
COCTABJICHHMSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCJIWHEHMS), JaBaThb HUM Ha3BaHUA 110
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHos, HOopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

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



cOPMHUPOBAHHOCTh YMEHHUS MPUMEHATHh IOJOKEHUS TEOPUH CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTaBUTENICH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, AMUHOYKCYCHAas KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIM Ta3, Yroyib), CIOCOOBI HX MEPepadOTKU U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu 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 ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XHUMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

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

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIUH OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3aluch ypaBHEHUM 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);



chOpPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHMS BEIIECTB H
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 M HeopraHudecKas
XAMUSD) OTPaXkKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYSCKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJIEKTPOJUTUYECKAS] JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUU SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MMaCHOM HCIIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHbIC MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(OpPMHPOBAHHOCTh YMEHHUM HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HeTallEéHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJOPOJIHAS]) B COCTUHECHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBY K OMNpPEACIIEHHOMY Kiaccy/TpyIe
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MenneneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

cOPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
DIEKTPOHHBIE opOuTanmy, «IHEpPreTUYECKne YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCAMHEHUMN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TTOJHBIC M COKPAIIEHHBIC YPABHEHUS PEAKIIM HOHHOTO 0OMEHa, YYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



C(OPMUPOBAHHOCT, YMEHUH MPOBOJAUTH PEAKIMH, TMOATBEPKIAIOIIE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEILIECTB;

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

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT pa3aIuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
nocyAod M JabOpaTopHBIM O0OpPYJOBaHMEM, a TaKXKe IpaBWwiia OOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWI TUIAHUPOBaTh M BBINOJHATh XHUMHYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE peaklUu Ha cyib(ar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metaiey U «Hemeramibl») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OpPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOrO OJKCIepUMEHTa B QopMme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

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



chOpPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI ONIPEACIEHHBIX BEIICCTB, TOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaX IO3HAHHUS 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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 5 1 0 bubnnoreka [JOK
M. bytneposa
Uroro no pazueny )
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 4 0 0 bubmmnoreka HOK
HenpenenbHble yriieBOAOPOIbL: aJIKEHBI,
2.2 peat T HOPOA 13 0 1 bubnuoreka [{OK
aJIKaIUEHBI, aJTKUHBI
2.3 ApomaTtrndeckue yriieBoI10pOIbI 4 0 0 bu6mmoteka [IOK
IIprpoaHbIE HICTOYHUKH YTIEBOIOPOAOB U
2.4 PHPOA E AOPOA 3 1 0 bubmuorexa [{OK
uX nepepadboTka
Hroro no paszneny 24
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 7 0 0 bubmuorexa [IOK
Anpaerunpl. KapOOHOBBIE KUCTTOTHI.
3.2 ACTHA P 14 0 1 bubnuotexa [JOK
Cnoxubie 3¢upsbl
3.3 VriaeBoanl 6 1 0 bu6nunorexa LIOK




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

27

4.1 AMuHEI. AMUHOKUCIIOTEL. benku 6 ‘ bubnunorexa LIOK
Wroro no pazueny 6
Pa3zgea S. BoicokoMoJieKky/IsIpHbIE COeIMHEHUS

5.1 IInacrmaccel. Kayuyku. Boiokna 6 ‘ bubnuoreka [IOK
Hroro mo pazueny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabubie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenne atomoB. [lepnonuueckuii 3aKoH
11 u Ilepuoanueckas cuctemMa XUMHYECKUX 3 0 0 bubnnorexka [HJOK
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 0 0 Butmorexa LOK
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 bubnnoreka [JOK
HWroro no paznemy 13 bubmmorexa [IOK
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertabt 6 0 1 bu6mmoreka [IOK
2.2 Hemeramnsr 9 1 1 bu6mmoreka [JOK
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX ) 0 0 BuGmiorexa [IOK
BEIIECTB
Hroro no pazneny 17 bubnuoreka [IOK
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMUs ¥ )KU3Hb 4 1 0 bubnmoreka [JOK
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 3







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

HNPUIIOXKEHHE 1

JlaTa
U3y4yeHus

JJIeKTPOHHBbIE
uudgponbie
o0pa3oBaTe/bHbIE

pecypchbl

[Ipeamer opranM4ecKor XUMHH, €€
BO3HUKHOBEHHUE, Pa3BUTHE U
3Hauenue.J1.0.Nel o3HakomiieHue ¢
oOpa3iamMu OpraHuYeCKUX BEIIECTB
MaTepuajaMH Ha UX OCHOBE, HaOI0IeHUE
Y OMHCaHUE IEMOHCTPALMOHHBIX OMBITOB
10 MIPEBPAILEHUIO OPTaHUYECKHX BEILECTB
MIpU HarpeBaHuH (TUIaBlIeHUE, OOYTTUBaHUE
U TOpPEHHUE).

Teopus cTpoeHUs] OpraHUYECKUX
coequHenunit A. M. byrneposa, eé
OCHOBHEIE TOJI0KeHHUA.JI.O. No2
MOJEJIMPOBAHNE MOJIEKYJI OPTaHUYECKHUX
BEIIECTB,

CtpykTypHBIE GOPMYIBI OPTaHUIECKHIX
BeniecTB. 'oMoorus

,JA30Mepus. XUMHYECKasl CBS3b B
OPraHUYECKUX COCAMHECHUSAX-OJAMHAPHBIE U
KpaTHLIe CBsA3U.

[IpencraBnenue o kaaccuukanuu
opraHuueckux semects. Homenkinatypa

03.09.2024

05.09.2024

10.09.2024

12.09.2024




(cucremaTuyeckas) U TpMBUAJIbHbBIE
Ha3BaHMsI OpraHn4eckux BeniecTs. C

) CrapToBas KOHTpOJIbHAs paboTa 17.09.2024
6 AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHUYECKHUH PsIJT 19.09.2024
v Meran u 3TaH — npocTenire
MPEACTABUTEH AIKAHOB 24.09.2024
3 dusnueckre U XUMUYECKHAE
CBOMCTBA,HAXOK/ICHUS B IIPUPO/IE. 26.09.2024
9 [Tonydenue u npuMeHeHHE
01.10.2024
10 Pemenue pacueTHbIx 3a1a4 03.10.2024
11 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA
08.10.2024
[TpakTuueckas paborta Ne 1. «[lonyyenue
12 .
STUJIEHA U U3YUYEHUE €0 CBOWCTBY 15.10.2024
OTUIICH U IPOMTUICH — TPOCTEHIITe
1 .
3 MIPEJICTAaBUTENH aJTKEHOB,CBOWCTBA 17.10.2024
(bu3nUecKre U XUMUYECKHE.
14 [TonyyeHnne u NIpUMEHEHNE ANTKEHOB. 99 10.2024
15 Pemienue pacueTHbIx 3a1a4. 24.10.2024
Ankanuensl. byranuen-1,3 u
16 MeTuinOyTaaueH-1,3 BakHen e 05.11.2024

XUMHYECKHE CBOMCTBa(peaKus




MOJIMMEPU3AIUH )

17

18

19

20

[TomyyeHne CUHTETHUECKOrO KayuyKa U
pe3unbl.JI.O.Ne3,4 o3HakoMIIeHHE C
o0pa3iamMu MmIacTMacc,KayqyKoB U
pesunsl,konekiun "Hedts" n "Yromns"

Brruucnenus mo ypaBHEHHUIO XUMUYECKOU
peaKIuu.

AJKHHBI: COCTaB U 0OCOOEHHOCTH CTPOEHHUS,
TOMOJIOTHYECKUH Psill. ALIETHIICH —
MPOCTEHIINIA MPECTAaBUTEh ATKUHOB
cBoiicTBa.MoennpoBaHue MOJIEKYII
YII€BOJIOPOIOB U TaJOT€HONPOU3BOIHBIX,

HOJ'Iy‘leHI/IC U IPUMCHCHHUC aJIKNHOB.

07.11.2024

12.11.2024

14.11.2024

19.11.2024

21

22

23

ApeHBbL: OEH3011 COCTaB MOJIEKYI,
¢u3nueckue cBOMCTBA.

OCH30JI XUMHYECKHE CBOMCTBA

[Tonydyenue n npumenenne. KontposbHas
pa0ora.

21.11.2024

26.11.2024

28.11.2024

24

TOJTYOJI, COCTaB, CTPOCHUE MOJIEKYIT,
(du3nYecKre U XUMHUIECKIE CBOHCTBA
(peakiuu TaJIorTeHUPOBAHUS 1
HUTPOBAHU ), MOTYYCHHUE U TIPUMEHEHHE.

03.12.2024

25

26

['eneTnueckas CBsI3b yri€eBOJOPOAOB,
MIPUHAUIEKAIUX K Pa3IMYHBIM KJIaccaM
IIpupoaHbIE ICTOYHUKH YIIJIEBOIOPOIOB:
MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC

05.12.2024

10.12.2024




Tra3bl.

27

28

Hed1s e€ npoucxoxnenue, nepepadboTKa.

[TponykThel nepepaboTKu HePTH, UX
MPUMEHEHHE B TIPOMBIIIIJICHHOCTH | B
OBITY.

12.12.2024

17.12.2024

29

Kontposnbnas paboTta mo pazaery
«YTIIeBOAOPOIBD

19.12.2024

30

31

HpeZ[CJ'IBHbIG OAHOATOMHBIC CIIMPTHI.

MeTaHo 1 3TaHOJ,CTPOCHUE, CBOMCTRA,
MIPUMCHCHHE

24.12.2024

26.12.2024

32

Bonopoanas cBsi3b. ®U3HOIOTHYECKOE
JNIEUCTBUE METAaHOJIa U dTaHOJIa Ha
OpPraHu3M YeJIOBEKaA.

09.01.2025

33

34

MHOTr0aTOMHBIE CITUPTHI: STUICHTITUKOIb U
TJIMIIEPHH.IPOBE/ICHIE, HAOIIOICHHE U
OIMHCaHKE JEMOHCTPAIIMOHHBIX OIBITOB:
rOpeHHe CIIUPTOB, KAYECTBEHHBIC PEAKIIUU
OJTHOATOMHBIX CIIUPTOB (OKUCIICHHUE
stanosia okcugoM menu(ll)),
MHOT'OATOMHBIX CIIUPTOB (B3aUMOJICHCTBHE
riunepuHa ¢ rugapokcuaom meau(ll))

HpI/IMCHCHI/IC TIIMIOCprUHA U OTUIICHIJIUKOJIA.

14.01.2025

16.01.2025

35

36

DeHOIT: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE
Y XMMHYECKHE CBOMCTBA.

[Tpumenenue peHona.

21.01.2025




23.01.2025

37 AJbIeruanl 1 KETOHEL 98.01.2025
dopmanberu 1 aleTaibAaerus,
% | e oyeme framarae
39 [Tonmy4yenue u MpUMEHEHHE AbJIETUIIOB U
KETOHOB. 04.02.2025
40 OHOOCHOBHBIE TIPEIeNTbHBIE KAPOOHOBBIE
KHCIIOTEHI. 06.02.2025
MypaBbUHHAS ,yKCYCHAs! KUCIIOTHI,
41 XUMHYECKOE CTp(iCHPIG, (dbuzmveckue u 11.02.2025
XUMHYECKHUE CBOICTBA.
42 [IpakTuueckas pa6v0Ta Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOW KHCIIOTBI» 13.02.2025
43 [Tonyuyenue u npuMeHeHue. 18.02.2025
CreapuHOBasi M OJIEMHOBAsI KUCIIOTHI, KaK
44 MPECTaBUTENN BBICIIMX KapOOHOBBIX 20.02.2025
KHCIIOT
45 MBpbl1a Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, NX MOIOIIEE NEHCTBHUE 25.02.2025
46 CrnoxxHbIe 23(hUPBI KaK MPOU3BOTHEIE
KapOOHOBBIX KHCIIOT. 27.02.2025
47 KonrtponbHas pabora 25.02.2025
48 XKupsr: runponus, npuMeHeHue,
OuooruYecKast poib )KUPOB 27.02.2025




49

Pemenne pacueTHsIx 3a1a4

04.03.2025
50 b
MOJIOTHYECKAs POJIb )KUPOB 06.03.2025
51 % : .
TJICBOABI: COCTaB, KJIacCUPHUKALIUSI 11.03.2025
52 r - 70000507
JIOK03a — IMPOCTEHIINI MOHOCAXaPH T 13.03.2025
Haxoxenue B npupo/ie, NpUMEHEHNE
53 TJIFOKO3bI, OHOIOTHYECKast POJib .
®otocunTe3. PpyKTO3a KaK H30MEp 18.03.2025
TJTFOKO3BI.
54 Kpaxman u mesmnonos3a Kak mpupoaHbIe
MTOJTUMEPBHI. 20.03.2025
CtpoeHue Kpaxmaia U LEeJUTFIIO3bI,
55 ¢du3MuecKre 1 XMMUYECKHE CBOHCTBA
KpaxMmaina (TUApOJIN3, KaueCTBEHHas 01.04.2025
peaxius ¢ HOJ0M).
Kontponbnas paboTa mo pazaery
56 K
«Kucnopozacoaep:xariye opraHu4eckne 03.04.2025
COETMHECHUS
7 A :
5 MHHBI: METHJIAMUH U aHUJINH 10.04.2025
AMHHOKHUCIIOTHI KaK aM(OTepHBIE
58 OpTaHUYECKHE COSTUHEHHS, UX 15.04.2025
ouonornyeckoe 3HaueHue. Ilentuan
59 dusnyeckue U XUMHYECKUE CBOMCTBA
aMHMHOKUCIIOT (Ha MpUMepe TIUIHMHA). 17.04.2025




60

buonornyeckoe 3HaueHNE aMUHOKHUCIIOT.
CuHTEe3 NENTUIOB.

22.04.2025

61

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COEMHEHUS.HA0II0JICHUE U OIIMCAaHUE
JEMOHCTPALIMOHHBIX OIBITOB: JACHATYpanus
O€JIKOB IPY HarpeBaHUH, LIBETHBIE PEAKLIUU
OENKOoB.

24.04.2025

62

XUMUYECKUE CBOKMCTBA OCITKOB: THIPOIIU3,
ACHATypalusid, Ka4€CTBCHHBIC PCaKIINU Ha
OCITKH.

29.04.2025

63

64

OCHOBHBIE TTOHSTHSA XUMHHU
BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/II\/JI .

Pemenue PaCUYCTHBIX 3a1a4

06.05.2025

08.05.2025

65

OcHOBHbIE OHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

13.05.2025

66

OcHOBHBIE METO/BI CHHTE3A
BBICOKOMOJICKYJIAPHBIX COG}IHHCHI/Iﬁ.
[ImacTmaccel, KaydykH,
BOJIOKHA.03HAaKOMJIEHHE C 00pa3Lamu
IMPUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB.

15.05.2025

67

68

HJ'IaCTMaCCI)I,Kayq}IKI/I, BOJIOKHA.

Hrorosas KOHTPOJIbHAA pa60Ta

20.05.2025

22.05.2025

OBIIEE KOJIMYECTBO YACOB I10

68
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11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIus aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOM
TEOpUEH CTPOCHUS aToOMa. IEMOHCTpaLUs
tabmun «Ilepuoauueckas cucrema
xuMHu4Yeckux dyemeHToB M. Y. Menjeneera

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX 3JIEMEHTOB M UX COCIMHEHHUH 10
rpyImiaM v nepuojaam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumuueckux anementoB .. Menieneena B
Pa3BUTUU HAyKU

Crpoenue BeniecTBa. XUMHUYECKasl CB3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOU CBs3U. BogopoaHas
CBsI3b.JleMOHCTpanusa n3ydeHue Moeen
KPUCTAJUTMYECKUX peméTok. BxogHas
KOHTpOJIbHas paboTa

BaneHTHOCTh. DNEeKTPOOTPULIATETEHOCTD.
Crenenb okuciieHus. BemecTsa
MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO

KoaunuecTBO 4acoB

Beero KoHnTpoJibHbIE
padoThI
1 0
1 0
1 0
1 1
1 0

IpakTuyeckue
padoThI

Jlara
U3ydeHusl

04.09.2024

11.09.2024

18.09.2024

25.09.2024

02.10.2024

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl




CTPOCHUS

[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
WctruHHbBIC U KOJUTOUIHBIE PACTBOPHI.
MaccoBas [10J14 BelllecTBa B pacTBOpe

Krnaccudukanusa u HoMeHKIaTypa

HCOPraHN4YCCKUX COCI[I/IH@HI/IfI. I'enernmueckas
CBs3b HCOPraHNM4YCCKUX BEIICCTB, PA3JIMYHBIX

KJI1aCCOB

Knaccudukanus XuMruIecKuX peakii B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHUS MACChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIUSIX

CkopocTtb peakiuu. OOpaTuMbIe PEaKIIUH.
XHUMHYECKOE
paBHoBecue.JI.O.Nel,2,3paznoxenue
MEePOKCUa BOJAOPO/Ia B IPUCYTCTBUU
KaTaJln3aTopa, OMPeeTICHUE CPEIbI
PacTBOPOB BEIIECTB C MOMOIIIBIO
YHUBEPCAIBHOTO UHANKATOPA, PEAKIIUH
MOHHOTO OOMEHA),

09.10.2024

16.10.2024

23.10.2024

06.11.2024

10

11

[IpakTuueckas padora Ne 1. «Bnusaue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

3J'ICKTpOJII/ITI/I‘-ICCKaSI nucconuanus. Ilonsarue

0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peaxiun nonHoro oomeHa. I'maponus
OPraHn4Y€CKUX U HCOPTaHNYCCKUX BECIICCTB

13.11.2024

20.11.2024

12

OKMCIINTEIFHO-BOCCTAaHOBUTEIIbHEIE




peakmuu. [lonsitie 06 srekTponmse
pacIiaBoB U pacTBOPOB coJieit

27.11.2024

13

14

KonTponpHas pabota mo pazaeny
«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUUN»

Mertaiubl, ux noyioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX dnemMeHToB /. 1.
MeHpeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOmMe PU3nIecKue CBOWCTBA
MeTaJuIoB.[eMoHCTpalus: u3yueHme
KOJUTEKIIMH «MeTasllbl B CIIIaBbI», 00pa3IoB
HEMETAJIJIOB.

04.12.2024

11.12.2024

15

16

CnutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PsiJT
HaIlpsHKEHNUH METaJUIOB

XUMHUYECKUE CBOMCTBA BAXKHEHIITUX
METaJJIOB (HATPUA, Kaluuil, KalblWUi, MarHuH,
AIIOMUHUN) U UX coequHeHui. Pemenue
AKCIIEPUMEHTAIbHBIX 33/1a4, HAOMIOACHHUE U
OMHCaHue JTEMOHCTPAIMOHHBIX U
nabopatopHbIx onbIToB JI.O.Ne5,6,7
(B3anmojielicTBHE TUAPOKCHIA ATTFOMUHUS C
pacTBOpaMM KHUCJIOT U IIETOYEH,
KaueCTBEHHbBIEC PEAKIIMU Ha KATUOHBI
MmeTasuioB).KoHTponbsHas pabora.

18.12.2024

25.12.2024

17

18

19

XHWMHYECKHE CBOMCTBA XpOMa, MEAU U UX
COECIMHEHUN

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COE€IUHEHUN

IIpakTuyeckas padora Ne 2. "Perienue
9KCIIEPUMEHTAIBHBIX 3aa4 110 TEME

15.01.2025

22.01.2025

29.01.2025




«Meramip»"

20

21

22

Hewmeranibl, ux mojio)keHUe B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemeHToB 1. . Menjeneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

dusndyeckue CBOMCTBA HEMETAJIJIOB.
AnoTponusi HEMETAIOB (Ha IpUMEpe
KHCIIOpoJIa, cephl, hocdopa u yriiepoa)
XHWMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI H UX
COCTUHEHUN

05.02.2025

12.02.2025

19.02.2025

23

XUMHUECKUE CBOICTBA a30Ta, pocodpa u ux
coenquHeHunil. KourponpHas padora

26.02.2025

24

25

XHUMHUYECKHUE CBOICTBA yriepoa, KpEMHUS U
HUX COeIUHEHUN

[IprMeHeHne BaXXHEUIINX HEMETAUIOB U UX
COeTMHEHUN

05.03.2025

12.03.2025

26

O00011IeHNE U CHCTEMAaTH3aIisl 3HaHUH 110
Teme «HemeTamnel». Beranciaenus mo
ypaBHeHI/ISIM XUMHUYCCKUX pCaKIII/II\/’I n
TEPMOXUMHUYECKHE PACUETHI

19.03.2025

27

[IpaxTnueckas padora Ne 3. «Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemeramnsl"»

02.04.2025

28

29

KonTponbHas pabota mo Temam «MeTasuibi»
u «Hemeramiby

HeOpraHI/I‘lCCKI/IC 1 OPraHUYCCKHUEC KUCIIOTHI.
HeOpraHI/I‘lCCKI/IC 1 OPraHUYCCKHUC
OCHOBaHUA

09.04.2025

16.04.2025




AMpoTepHbIC HEOPraHUYECKHE U
OpraHM4ecKue coeJuHeHus. | eHeTnueckas

30 1
CBSI3b HEOPTaHWYECKUX U OPTaHUYECKUX 23.04.2025
BEIIECTB
Poine xumMun B 0OecrieueHIH SKOJIOTHIECKOH,
31 i i O 1
SHEPreTUYECKOM U MUILEBOH OE30M1acHOCTH, 30.04.2025
Pa3BUTHH MEJIUIIUHBI
[IpencraBienust 06 0OIMX HAYYHBIX
32 1
anHu?nax IPOMBIIIJICHHOTO MOJTYYSHHS 07.05.2025
BOKHEHUIIINX BEIICCTB
33 4 1
€JIOBEK B MHUPE BEIIECTB U MaTEPHUAJIOB 14.05.2025
34 Xumusl 1 37J0pOBbe ueoBeka. Mrorosast 1
KOHTpOJIbHAs paboTa. 21.05.2025
OBUIEE KOJIMYECTBO YACOB I1O 34

[NPOTPAMME







HNPUJIIOXKXEHUE 2

YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

 Xwumms, 11 xmacc/ Tabpuensu O.C., OOmectBo ¢ OrpaHMYEHHON
oTBeTCTBEHHOCThIO  «JIPODA»;  AxumonepHoe  obmiectBo  «M3marenbcTBO
«IIpocsenieHue»

y4eOHUK

METOJINYECKHUE MATEPHUAJIBI 1JI5S1 YUUTEJIA

1.BnomomsikonsHOMYyunTento. M. FO.I"opkoBenko«I loypounbiepazpaboTKUIox
nmunkydeoaukam:0.C.I"'abpuensna;H.U.Connna, M.I1.Camuna; . E.Py3utuca,®.I".de
ampaMaHay 1 Okmace.«Bako»,MockBa2005r.

2.Brnomompadutypuenty.O.C.I"abpuensn,.I".OctpoymoB«Xumusi». Ilocobueaisimikon
bHUKOBCTapiuxkiaccopunocrynaromuxsBY 3e1. [Ipoda,Mocksa2005r.

3.Bnomomsadbutypuenty.P. A Jluaun,B.A.Momnouko,JI.JI. AunpeeBa«Xumusi». J{asikomn
bHHUKOBCTapinxkiaccopunoctynaromuxsB Y 3e1. TeopernueckueocnoBbl. Borpocsi.3ana
yn. Tectol.[loapenakuueiinpodeccopaP.A.Jluguna3d—

eusaanue,ucnpasiennoe. [popa,Mocka2004r.
4.I'abpuensanO.C.IIporpammakypcaxuMun s 8-

1 1knaccoBob1eoOpazoBaTenbHbIXyUpexaeHuil.—M.: [Ipoda;

5.T'abpuensnO.C. Xumusi: §kiace: ydeOHUKIISI00111e00pa30BaTeIbHBIX yUP K ICHUN. —

M.:[lpoda.

6.I'abpuensanO.C.M3yuyaemxumuioB 1 Oxi.: nunakruueckuematepuainsl/O.C.I"adbpuensn, T.
B.CmupnoBa.—M.:baukmitoc

7.T'abpuensnO.C.,BuckoboitnukoBaH.I1., AmykoBaA.B.HactonpHaskaUTaydnTens. Xum
us. 10xi.:Meroanueckoenocobue.—M.: JIpoda;

8.I'abpuensnO.C.,PynosH.H., TonkynosB.U. XumuueckuitakcrnepumeHTaikose. 1 Okmac
c.—
M.:Ipoda9.MunucrepcrBoodpazoanusiPoccuiickoiidenepaunu.l Iporpammerisiodiie
oOpa3oBarenbHbIXyUpekaeHni. XuMua8—1 1 kiaccel.-3-eu3ianue,cCTepeoTUIHOe-
Mockaa;/[poda,2002r.(cTp.26—

37).10.Pabouasnporpamma. Xumus.k Y MKO.C.I"abpuensnaJladbupunt.py.M3natenscTBo
"Bako"2016r.11.deaepaibHOrOKOMIIOHEHTAr0CY1apCTBEHHOT OCTaH1apTa00111erooopa3
oBaHusimoxumuu(Yacts 1.OcHOBHOCOOIIIECO0pa30BaHUE ) AJIIOCHOBHOMOOIIIE00pa3zoBare
JLHOMUIIKOJIBIBCOOTBETCTBUUCCYIECTBYIOIEHKOHIENIIUE X UMUYECKOTO00Pa30BaHHU.

12. Xumust: 8Ki1acc: KOHTPOIbHBIEUTTPOBEPOUHbIepa00ThIKyueOHUKYO.C.["abpuensna«Xu
mus.8kmace»/O.C.I"abpuensny,[1.H.bepeskun,A.A. YmakoBanap.—M.:Ipoda;

13. Xumus8xnacc. Xumusagkiacc:yueonux/O.C.["abpuensn.—8-ensa.nmpepad.—
M.:Ipoda,—2019r.287c.[1]c.:un.-(PoccuiickuityyeOHUK).



ISBN978-5-358-21272-5
14. XumusBrabnuiax8—11xmaccer. CnpaBouHoenocooue. ABTop—
coctaBurtenbA.E.Haconosal 0—eu3nanue,crepeorurnnoe.Ipoda,Mockra2007r.

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1 HITopranBcepoccuiickoronuMmuaapIkoapHuKoB. hitp://rusolymp.ru/12)Pycck
uitobpaszoBarenpHbIopTai. http://www.gov.ed.ru

13)denepanbHbliipoccuiickuitooeodpazoBaTebHbIinopTan. hitp://www.school.edu.ru
14)DenepanpHbritnopran«PoccuiickoeodbpazoBanuey. http://www.edu.ru

15)IMoprankomnanuu«KuprmmMedoamin». http://www.km.ru16)O6pa3oBatensHBIATIOP
tan«Yueoban.http://www.uroki.ru

17)XKypuan«Kyprsepobdpazosanus».http://www.courier.com.rul8)Xypuan«BectHukoop
azoBauus».http://www.vestnik.edu.rul19)13narensckuiinom«IIpodkamray. http://www.p
rofkniga.ru20)Mznarensckuitnom« 1 centsopsy. http://www.1september.ru

21)®ecTuBanbiiearorudecKuiuaen « OTKpBITHIRYpOK»(M31aTeIbCKUMIOM« | CEHTAOPS»)
http://festival.1september.ru
22)https://elementy.ru/catalog?type=3923)https://www.alto-lab.ru

24)1urepuernopranlIpolllkomy.pyhttp://www.proshkolu.ru/25)http://www.mon.gov.ru

MuHucTepcTBOOOpa30BaHUANHAYKH.
26)CaittCJAMI'MA:PELTYBIIP,OI'3,EI'D,I'BOullT.https://sdamgia.ru



MPUJIOKEHUE 3
®OH/I
OLIEHOYHBIX MATEPHAJIOB

1o yueOHOMY IpeaMeTy  XuMus

Knaccer: 10
IMacmopr
(oHIa OLIEHOYHBIX MATEPHUAJIOB
1o Y4eOHOMY TIPEIMETY Xumus
Knace 10
Ne
/ KoHTpoiupyeMmble  pasjensl  (temsr) | [IANMEHOBAHHE
IT
sk
g | PPpeAMeTa OLIGHOYHOT'O CPEJICTBA
1
CraproBast AuarHocTHIeckas padora Bxognas nuarnoctukalNel
2 KonrponbHas padora Ne 2
«YTIeBOAOPOABD
3 Konrponbhas padora Ne 3
«ANBIETUABL,KUCIOTHI, CIIUPTHD)
4 KonrtponbHas padora Ne 4
Kucnoponconep:xaiime opranndeckue
COCZIMHEHMUSI
5 Konrponbhas padora Ne 5
Hrorosas koHTpoIbHAA paboTa

CraproBas quarnocrudeckas padora Nel

Hean: OmnpenenuTh axkTyaJlbHBIH YpOBEHb 3HAHMW y4yallUXCs IO XHMHH, HEOOXOIUMBIN st
MPOJOJIKEHHSI 00YUEeHHUS.

Bpems nposenenusi: 40 MUHYT
®opma npoBeIeHUsA: TECT



CucremMa onieHMBaHMSI:

B xaxnmoit pabote 3aaHus CrpyNIHPOBAHBI IO YPOBHAM CIOXHOCTH. Hacmb A cONEpXuT 3aaHus C
BEIOOpOM OTBeTa (HEOOXOAMMO BHIOpDAaTh OOWUH TPABWIBHBIA OTBET W3 YETHIpeX NPEATOKEHHBIX),
COOTBETCTBYIOIIME 0a30BOMY YPOBHIO MOATOTOBKH. [IpaBHIIBHBIN OTBET Ha BOIPOC YacTW A OLIEHHBACTCS
onauM OamioM. Yacms B copepXuT 3aaHus C KPAaTKUM OTBETOM (TIOBBIMIEHHOTO YPOBHS CIIOKHOCTH), TIPH
BBHIMOJIHEHUN KOTOPBIX Y4Yalluecs MOJDKHBI BBIOpaTh HECKOJBKO MPAaBWIIBHBIX OTBETOB M3 HECKOJBKUX
BO3MOXKHBIX, HIJIM YCTAaHOBHUTH COOTBETCTBHE, WJIM Jomucarth ¢(pa3y, ypaBHEHHE XHUMHYECKON pEeaKIuw,
MIPOM3BECTH PaCUETHI.

BepHoe BhITIOTHEHNE KaXA0T0 3aMaHus yacmu A onenuBaetcs 1 6amom, yacmu B — 1-2 Gannamu.
OTMeTKa 32 BBIOTHEHHE paOOTHI ONPEAEIIICTCS 0 IATHOATUTHFHOM IITKaJIe:

oT 1310 16 6amIoB — oTMETKA «5»;

oT 9 10 12 6amIoB — OTMETKA «4»;

oT 6 10 8 0a/IJIOB — OTMETKA «3»,

MeHee 5 6aJUIoB — OTMETKa «2».

Hucmpykyusa ona odyuawuxcs

Tect cocTout u3 vacteit A, B. Ha ero Beimonuenue orsoautcs 45 MUHYT. 3aiaHusl pEKOMEHYETCs BBIIOIHATh
no nopsAnky. Ecnu 3aganue He ygaercs BBIOIHUTH cpasy, Hepeinute Kk cuenyromemy. Ecnu octanercs: Bpems,
BEPHUTECH K NPOIYIICHHBIM 3aJaHusl.

Bapuanr 1

Yacth A

Br16epute TOBKO OJJMH NMPABUIIBHBIN OTBET.

1. K kucmoram OTHOCHTCS KasI0€ U3 BEIIECTB, yKA3aHHBIX B PSILY
1) H2S, HNOs, HBr 3) HC1, H2S04, KCI
2) HI, HsP04, NH3 4) HCI1 O4, CH4, H2S

2. B 1opsaKe yCHICHHS HEMETAIUTHYECKHX CBOHCTB XMMHUUYECKHE DIEMEHThI PACTIOIOKEHBI B PSIIY
1)P—->S—CI 3)0O—->S—Se

2)N— P - As 4) S—P —Si

3. ATOM Xnopa UMECT pacnpe}leneHI/Ie BHCKTpOHOB 10 CJIO0sIM:
1)2,8,5 3)2,8,6

2)2,8,7 4)2,8,8

4, B coemunennn ¢ BOJIOPOJIOM CTEIIEHh OKHCICHHS -2 BCETJa WMEET KKIBIA M3 JABYX XHUMHYECCKUX
9JIEMEHTOB:



1)0,S 3)0,C
2)S, N 4)S,Cl

5. Peakums ropenms ammuaka, ypaBHemme kotopoit 4NHs + 30, = 2N, + 6H.0 +Q,
SIBJISICTCS peaKIiuen

1) 6e3 n3MeHeHNns CTENEHEH OKUCIIEHNS, KATATUTHIECKOI, SK30TEPMHUYECKOM
2) ¢ U3MEHEHHEM CTETIEHEN OKHMCIIEHHUS, HEKATATUTHIECKOM, SHA0TEPMUYECKON
3) ¢ u3MeHeHHEM CTENEHEN OKUCIIEHNS, HEKATATMTHIECKOM, SK30TEPMHYECKON
4) Ge3 u3MeHEHHUs CTENEHEN OKHMCIEHH S, HEKATATUTUYECKOM, IK30TEPMUYECKON
6. Honsr BOZIOPOJa ¥ KACIOTHOT'O OCTATKa MPH AIIEKTPOIUTUIECKON AUCCOIHAIINN 00Pa3yoT
1) NaH2P04 u N8.3P04 3) HN03 u NH;
2) HzSO4 uHBr 4) KzSiOs nu HC]

7. B COOTBETCTBHH C COKpAIIEHHBIM HOHHEIM ypaBHeHMeM Cu?* + 20H™ = Cu(OH),

B3aUMOJICUCTBYIOT
1) CuSOsu Fe(OH)2 3) CuzS0suNaOH
2) CuCl; u Ca(OH): 4) KOH u CuzS

8.  Oxcua maruus pearupyer ¢
1) CuO 3) HNOs
2) Ca(OH). 4) KOH
9. OcroBanme 1 comb 06Pa3yIOTCS MPH B3ANMOACHCTBUN
1) Ba(OH)2 u KNO;s 3) Cu(OH)2 u ZnCl;
2) NaOHu Fe2(S04)s 4) KOHu H,S04

10 B Nepruoa€ HEMCTAJUNIMYECKHUE CBOMCTBa XHMHUUYECKUX DJIECMEHTOB C YBCJINYCHUEM aTOMHOT'O HOMEpa
YCUIIMBAKOTCs, IOTOMY YTO

1) He U3MEHSETCS YKMCIIO ANEKTPOHHBIX CJIOCB B aTOME

2) U3MEHSETCS BAJICHTHOCTB 3JIEMEHTOB B BOJIOPO/IHBIX COSTUHEHHSX
3) yMEHbBIIAETCS YUCIIO DIIEKTPOHOB BHEIIHETO JIEKTPOHHOTO CIIOS
4) yBeIMYMBAETCS YUCIIO SIEKTPOHOB BHEIHETO 3JIEKTPOHHOTO CIIOS

Yacte B

OtBeroMm 3axanuii yactu B MoxxeT ObITH HA0OP OYKB MM LUGP, YUCIIO, CIIOBO MK (HopMyIa.

B1.



YcTaHOBUTE COOTBETCTBHE MEXAYy Ha3BaHHEM BEIIECTBA WM THIIOM KpucTaimuieckoi pemretkn. (OtBer

3allMIIXUTE B BUJC IIOCICIOBATCIbHOCTH 6YKB)

1) Xnopun xanwms. a) MonekynapHasi.
2) Anmas. 0) Meramyeckasi.
3) Mon. B) MoHHas.

4) XKeneso. r) ATOMHas.
OTBeT coiiiiii i .

B2. Pacnionoxxute ¢GopMynbl CIeAyIOMUX BEMIECTB MO yOBIBAHHIO CTENEHW OKHCIECHUs aroMa a3oTa. (OTeer

3aMUIINATE B BUJIC TTOCIICIOBATSIIBHOCTH ITUGD. )
1) N2; 2) N2O; 3) NHs; 4) N2Os.

(O 5 : NI .

B3. B nepuonax ¢ Bo3pacTaHueM MOPSIKOBOIO HOMEPA PAAUYCHI ATOMOB .......venueenn....

B4. Oxcuny SO2 cOOTBETCTBYET THAPOKCHII, POPMYIa KOTOPOTO ................ .

Bapuanr 2.

Yacts A

BLI6CpI/ITe TOJIBKO OAWH HpaBHJ’ILHBIﬁ OTBCT.

1. Bemecrsa, popmyisl kotopsix Na,C0s, Ca(HCOs)2, K;SiOs, oTHOCST K

1) kwucimoram 3)oCcHOBaHUSAM
2)  coyaM 4) OCHOBHBIM OKCHJIaM
2. B psiay 3JIEMEHTOB

KpeMHUil — docdop — cepa —xIiop
1)  yBenMUMBAETCS YKMCIIO DIEKTPOHOB HA BHELIHEM aJI0€ aTOMa
2) YMEHBIIACTCA CTCIICHDb OKUCJICHUA 3JIEMCHTOB B UX BBICIINX OKCHUAAX
3)  yMeHbBIIAETCs YKMCIIO IPOTOHOB B SPax aTOMOB
4)  ymeHbHIAETCS OOIIEE YUCIIO DIEKTPOHOB B ATOMAX

3. Xumuueckwuii 3JIEMEHT, B aromax KOTOPOTO pacmpeneneHue
CIIOSIM 2, 8, 7, oOpazyer BBICIIIUI
DHC1 2)N 3)0 4)Li

AIIEKTPOHOB o

OKCHJI

cocCTaBa



4. B docdare kanus crenens okuciaenus Gpocdopa paBHa
1)+5 2)+3 3)-3 4)-5

5.  Xwumuueckas peaxius, ypaBHEHHE KOTOpOH 2S0; + 02 — 2S03+q,
SIBJISIETCA peakiuen

1) coenunenus, 0OpaTUMO, HEKATAIUTUIECKOM, SHAOTCPMUIECKOM
2) OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHOM, 00paTUMO#i, KATATMTUYCCKOU, IK30TEPMUIECKOMH
3) OKHUCIICHUs, HeOOPATHMOM, KaTaTMTHICCKOU, SHI0TEPMHUUICCKOM

4) BOCCTaHOBJICHHUS, HCOOPATUMOM, KATATUTHYECKOM, IK30TEPMUICCKON

6 ' I[I/ICCOHI/IaLII/II/I cym,(baTa KaJlus COOTBCTCTBYCT mpaBas HacThb YpaBHCHUA
[)K* + HSO4 3)2K* + SO*
2) K* + HSO4* 4) 2K* + SOs*

7. CymHOCTh peakiid oOMeHa MEXKIy pPacTBOpaMH HHTpaTa cepebpa W COJSHOM KHCIOTOW MOYKHO
BbIPpa3UTh COKpAalICHHBIM MOHHBIM YPaBHCHUEM

1) Ag* + CI' = AgCl| 3)H* + CI' = HC1
2) Ag* + NOs = AgNOs 4) H*+ NOs = HNOs
8. HeoOpaTnmasi XuMHUYECKasi PEaKilisi BO3MOKHA MK LY
1) Fe(OH)su CuS04 3) NaOHu Cu,SO4
2) Ca(OH)2 u CuCl: 4) KOH u Cu,S
9.  Peakuuu COeJIMHEHNs COOTBETCTBYET YPaBHEHHE
1) 2CHs — CyH; + 3H»
2)  CoHa+ 30, —2C0,+ 2H,0
3) CHs+2Cl, —CH2C1; +2HC1
4)  CpHs+ Hy —CHs

10. Crenens okucnenus cepsbl B coenunennn H2SO4papna:
1) +2; 2) +4, 3) +6; 4) -2.

Yacts B
OtBeToM 3a7aHuii YacTu B MoxeT ObITh HAOOp OYKB Wi HUP, YUCIIO, CIOBO WK (hopmyiia.

B1.



VYcTaHOBHTE COOTBETCTBHE MEXIy HA3BAaHHEM BENIECTBA W TUIOM KpHcTamnueckod pemeTkd. (OTBeT
3aMUIINATE B BUJIE TTOCIICIOBATCIIBHOCTH OYKB.)

1) Xmopun xamusi. a) MonexyspHasi.
2) Anmmas. 0) Merammdaeckas.
3) Hogx. B) Nonnas.

4) Xemne3o. r) ATOMHasI.
OTBeT coiiiiii i .

B2. Pacrionoxxute ¢GopMyssl CIEAYIONMX BEIMIECTB MO yOBIBAHWIO CTENEHHM OKHUCIIEHHS aroma azota. (OTBer
3aMUIINATE B BUJIC TTOCIICIOBATSIIBHOCTH ITUGD. )

1) N2; 2) N2O; 3) NHs; 4) N2Os.
OTBET coiiiiiiiiiiiiiie .
B3. B nepuonax ¢ Bo3pacTaHueM MOPSIKOBOIO HOMEPA PAAKYCHI ATOMOB ....c.uvenueennnnn... .

B4. Oxcuny SO2 cOOTBETCTBYET THAPOKCHII, POPMYIIa KOTOPOTO ................ .

OtBeTnI:
1 Bapuant
Yacts A
2 3 4 5 6 7 8 9 1
0
1 2 1 3 2 3 3 3 4
Yacrs B.
Bl Braob
B2 4213
B3 YMEHBIIAIOTCS

B4 H2S03




OTBeThI:

2 BapuaHt
Yacts A
2 3 4 5 6 7 8 9 1
0
1 1 1 1 3 1 3 4 3
Yacrs B.
Bl BTrab
B2 4213
B3 YMEHBIIAIOTCS
B4 H.SO3

KonTtpouabnas padora Ne2 no temMe «YrJ1eBoI0POAbD)

Heab:npoBepka 3HAHUI 00YJAIOIIUXCS TIO TEME «YTIIEBOJAOPOIBI»
Bpems nposenenusi: 40 MUHyT

®opma npoBeeHHUA: TECT

CucreMa OlCHUBAHMSA:

Pabota cocrasnena B popmare EI'D, BKirouaeT 3aaHusi ¢ BLIOOPOM OTBETA, 3aJIaHUSI C Pa3BEPHYTHIM OTBETOM.

PaGora cocraBnena B 2-x BapuanTax. Bpems Beimonnenus — 90 MunyT (2 ypoka).

Kpurepuu onieHBaHUs DaﬁOTI)I:

3a nmpaBUIIBbHBIN OTBET Ha 3aganus 1-10 — 1 Gam.

3a mpaBUIBbHBINA OTBET Ha 3aganus 11-15 — 2 6anna, npu ogHO# ommnbke — 1 Gas.

3a IpaBWIILHO 3alMCAaHHbIE YPaBHEHUS )1 3a0anust 16 — 5 6aios.

3a npaBUIIbHO HAMICHHYIO MOJIEKYJISIPHYIO (OPMYITy YTIIeBOoIopoia B 3aqanuu 17 — 3 Gana.

MaxkcuMalIbHOE KOJIMYECTBO OajuioB — 28



Ouenka «5» 25-28 dauios
Orenka «4» 20-24 6amia

Orenka «3» 14-18 Gamios

BAPUAHT Ne 1

A-1. O6mas hopmyna npeaeabHBIX YIIIEBOAOPOIOB ( AJIKAHOB)
1). Cn H2n 3)CnH2n +2

2). Cn H2n-2 4) Cn2n+1 OH

A -2. CtpykrypHas dopmyna 2,3 - TMMETUIOyTaHA

1). CH3 - CH -CH2- CH3 2).CH3-CH-CH-CH3
| |
CH3 CH3CH3
CH3
|
CH3-C - CH - CHs
\ \

CH3CH3
A- 3. HazoBuTe BemiecTBa, CTpyKTypHas (hopmysia KOTOPOro
H HH
H-C-C-C-H

H HH
1) nponien 3) nponaHoa
2) nponaH 4)IponMoHOBAs KUCIIOTA
A -4. Papukan OyTHIJI UMEET COCTaB
1)- C4H7 3)- C4H9
2) C4H10 4) C4H6

A -5. T'oMmosnoram MeTaHa sIBISIETCS YIJIEBOIOPO.
1) C2H4 2) C6H6 3) C3H8 4) C2H2
A - 6. U3omepamu ABIAIOTCS

1) aTan u 6yran 3) MeTaH U 3TaH
2) 2 - MeTUIIIIPOITIaH U OyTaH 4)0yTaH 1 nponax
A -7. CKONBKO COeTMHEHUI 0003HAYEHO CIAEAYIOIIMMH CTPYKTYPHBIMU (popMyiamu?
CH3 2)H3C CH3
| \ /
CH2C
| /\
CH2 H3C CH3
|
CH3

N1 2)2 3)3 4)4
A- 8. MeraH pearupyer

1) c NaOH 3) ¢ 6poMHO¥ BOOM

3) c H2SO4 4)c CI2

A -9. IlpeBpalieHre 3TaHa B 3TUJIEH OTHOCHUTCS K PEaKIUU
1) 3amemnieHue 3) u3omepuzanuu

2) neruaprupoBaHUe 4) neruapartanuu

A -10. ITpu B3anMoeiicTBUHM HOMETaHA ¢ METAUTMYECKUM HaTpUeM 00pa3yeTcs
1) mponan  2) sran  3) Oyran 4) MeraH

A - 11.Pa3BeTBIEHHBIN YIIIEPOAHBIA CKEIET MOXKET UMETh MOJIEKYJIAa BEIIECTBA
1)C2H 6 2) C3H8 3)C4HI10 4)C3H6

B -1. BcraBbTe B ypaBHEHUS XMMHUECKUX peaklUid HeAocTaroe Gopmysibl

1) ... +202 - CO2 + 2H20



2) C2H6 +... > C2HSCl + ...

1) 2CH4 > ... +
AICI3

2) CH3 - CH2- CH2- CH3 -

B-2. Kaxkwue u3 Beuiects, GOpMyIIbl KOTOPBIX MPUBEIECHBI HIKE, SBISIOTCS TOMOJIOTaMH ?
1) CH3- CH2- CH3 3) CH3-CH-CH 3

|

CH3
2)CH3 - CH2- CH2- CH3 4) CH3
|
CH2 - CH2 - CH2- CH3

OTBET

B -3.YcraHoBuTE COOTBETCTBHE MEX/y OPIraHUYECKUM COSIMHEHUEM U €r0 Ha3BaHUEM
1) CH3-CH2-CH3 A) 2 - metunOyran

2) CH3-CH-CH3 b) 2,2 - numetmimponan
|
CH3

3) CH3-CH-CH2-CH3 B) nponan
|
CH3

4) CH3

|

CH3- C - CH3 TI') 2- meTunmnponas

CH3

B - 4. Ilponan pearupyer
C KACIIOPOAOM

C CEPHOM KUCIIOTOU

C XJIOPOM

C TUAPOKCUIIOM KaJIUs

¢ OpomHOI1 BOIOM

OTBET

C -1. HanumunTe ypaBHEHUs peakiii, IpU MOMOIIM KOTOPBIX MOKHO OCYILIECTBUTD CJIEAYIOIINE
MIpEeBpALCHHUS:

C > CH4-> CH3Cl»> C2H6 > CO2

C -2. BeiBeauTe MOJICKYJISIPHYIO (pOpMYITY YIIIEBOAOPOIa, INIOTHOCTH KOTOpOro paBHa 2, 61 r \ 1. eciu
MaccoBast 10JIs yIJeposaa B HeM cocTasiseT 83, 8 %

BAPHUAHT 2

A -1. @opMyInbI TOJBKO AJIKAHOB 3AIIMCAHBI B PSILY

1) C2H4 , C3H6 , C4HS 3) C2H2, C3H4 , C4H6
2) C2H6, C3HS8, C4H10 4) C2H2, C2H4, C2H6
A -2. DTaHy COOTBETCTBYET yIJIEPOJIHBII CKEJIET
HC-C-C-C- 2) -C-C-

3)C-C-C- 4) -C-C-C-C-C-

A -3. Ha3Banue yrineBoaopoaa, CTpykTypHas (popmyiia KOTOpOro
H3C - CH - CH2- CH3

I
CH3
2 - MeTHIIOyTaH 3) 1, 2 - quMeTHIIIPOTIaH



2) 2 - 3THIInpornaH 4) 3 - meTunIOyTaH
A -4. TlpomnaHy cOOTBETCTBYET OJHOBAJIECHTHBINA pauKal

1) - C2H5 3) -C3H7
2) - C4H9 4) - C5H11
A - 5. T'oMonorom npomnasna siBJIsi€TCs YIrJIeBOI0POT
1)C2H2  2)C2H4 3) C2H6 4) C6H6

A -6. N3omepamu SBIISIIOTCA

1) mnponan u OyraH

2 - METWJIPOTIaH U NIeHTaH

2, 2 - TUMETUJITIPOTIaH U NTEHTaH

3TaH U MPOIaH

A -7. CkoJIbKO COeIMHEHHUSIMA 0003HAYCHO CIIEAYIOIUMHU CTPYKTYPHBIMHU (hOpMysIaMu ?
CH3- CH2- CH - CH3 CH2

| I\
CH3 CH2 CH2
/ \
CH3  CH3

CH3 CH3

I I
CH2- CH - CH2- CH3 CH3- C - CH3
I

CH3

1)2 2)3 3)4 41

A - 8. Meran He pearupyet

C KHCJIOPOJOM

C XJIOPOM

¢ OpomHO# BoIOM

¢ Opomom

A -9. [lnd ankaHOB XapaKTEPHbI peaKLUU

MIPUCOEANHEHUS

3aMeLICHUS

MOJINMEPHU3aLuU

oOMeHa

A -10. Tlpu HarpeBaHuu arerata HaTPHs C TUIPOKCUIOM HATpHUsl 00pazyercs

1) mpomnan 2) MeTaH 3) sTan 4) Oytan

A -11. Pa3BeTBIEHHBIN YIIIEBOJOPOAHBIN CKEIET MOXKET UMETh MOJIEKYJIA BEIIECTBA
1) C2H6 2) C3H8 3) C3H6  4) C4H10

B -1. BcraBpTe B ypaBHEHUS XUMUYECKUX PEAKIUN, CXEMBbI KOTOPBIX IPHUBEICHBI HUXKE,
HejlocTarolye (opMyJibl BEIIECTB

1) C2H6+ 02 > ... + ... 3)CH4 + CI12 > ... + ...
2) CH4 -> C + ... 4)CH4 -> C2H2 + ...
B -2. M3omepam neHTaHa COOTBETCTBYIOT BEIIECTBA, UMEIOLINE YIIIEPOIHBIN CKEJIET
C
I
I)C-C -C-C 3)C- C-C
I
C
C
|
C-C-C 4) C-C-C
I |
C CcC
OTBET

B -3. YcraHoBuTE COOTBETCTBHE MCKAY OpraHMYCCKUM COCANHCHUEM U €TI0 Ha3BAHUEM



1) CH3-CH2-CH2-CH3 A) 2-wmerun - 3 - xjaopOyran

2) CH3-CH - CH3 b) Oyran
\
CH3
3) CH3-CH-CH-CH3 B) 2,2 - numetunOyran
.
CH3 Cl
CH3
|
CH3- CH2-C -CHS3 I') 2 - metunnponan
|
CH3
1 2 3 4

B -4. Dran pearupyer

C KUCTIOPOAOM

C TUAPOKCUIIOM HATPUS

C XJIOpOM

¢ OpomHO#1 BoIOM

C CEpHOM KHUCIOTOU

OTBET

C -1. Hannmure ypaBHEHUS PEAKIMMA, IPU TOMOIIY KOTOPHIX MOYKHO OCYIIECTBUTH CJIEAYIOIINE
MIpEeBpALCHUS

AlCI3
CO2 ->C2H6 ->C2H5C1 -> C5H12->  CH3- CH - CH2- CH3

|
CH3
C -2. BsiBenuTe MOJIEKYISIPHYIO (POPMYITY OPraHHYECKOTO BEIIECTBA, €CIIM MaccoBast IOJS yriiepoaa
- 80%, Bogopona -20 %. OTHocUTeNbHAs IJIOTHOCTD BEILIECTBA 110 BOAOPOAY paBHa 15.

KonTpoabnas padora nmo pasgeiay Ne3 «Cnuprsl. Auabaeruabl. Kapoonosbie

KHCJIO0TbD».

[lens:mpoBepka 3HaHMii o0yyaommxcs no reMe «Crnuptbl. Anbjaeruabl. Kap6onoBnbie

KHCJI0TBD).

Bpems nposenenusi: 40 MUHYT
®opma npoBeJeHUs: TECT

Al. O6mas popmyna npeaenbHbIx ogHoaToMHBIX ciupToB 1) CnH2n+10H 2) CnH2nO 3) CnH2n+2
4) CnH2n(OH)2

A 2. OyHKIMOHAIBHON TPYIION KapOOHOBBIX KHCIOT sABIIsieTCs 1) ruapokcorpymnmna 2) kapOOHUIbHAs
rpymnmna 3) kapOOKCHIIbHAs TpyIna 4) aMUHOTpyIIa

A 3. Hazpanme BemectBa, popmyna kotoporo CH3—COOH 1) aneranpaerus 2) ykcycHasi Kuciaorta 3)
3TaHoJ 4) MypaBbUHAs KUCIIOTA

A 4. BemectBa CH3 — CH2 —COOH u CH3 —COOH sBisitotcst 1) cTpyKTYpHBIMU U30MEpaMu 2)
M30MepaMH 110 MOJIOKEHHIO (PYHKIIMOHAIBHOM IpyIsl 3) roMosoraMu 4) anbaeruiaMu



A 5. Cymma k03¢hPUITMEHTOB B ypaBHEHUH peaKIMu TopeHust metanona 1) 92)63)84) 11

A 6. DTaHoI] B3aUMOJACHCTBYET ¢ 1) YKCYCHOM KHCIIOTOM 2) MeTaHOM 3) BOJAOPOJIOM 4) JTaKMYyCOM
A 7. YKCyCHasi KHCTIOTa MOXET pearupoBaTh ¢ 1) cepebpom 2) marauem 3) MetaHoM 4) Menpro A 8.
[Tpu B3auMOIEHCTBUY AJILJETU/IOB C BOAOPOIOM B MIPUCYTCTBUU KaTaIM3aTOPa MPU HATPEBAHHUH
oOpasytorcst 1) yriaeBoaopoibl 2) KapOOHOBBIC KHCIIOTHI 3) apeHbl 4) CIUPTHI

A 9. B cxeme C2H6 — X — C2HSOH BemectBoM «X» sBisiercst 1) C2HS — O — C2HS 2) C2H2 3)
C2H5Br 4) CH30H

A 10. Peakius ¢ aMMHauHBIM pacTBOpoM okcuma cepedpa (1) xapakrepna st 1) mponanosna -1 3)
MIPOMMMOHOBOM KHUCIIOTHI 2) Mparanaiis 4) sTaHauos1a

YACTb B

B 1.YcranoBute cooTBeTcTBHE MEX MY (HhOpMYJIOi BemecTBa U ero HazBaHueM @OPMVYJIA
BEIIECTBAHA3BAHHUE BEIHIECTBA A) C2H50H 1) aneransaerun b) CH3COOH
2)nponmonoBas kuciota B) CH3- CH2 -COOH 3) stanoBas kucinota I') CH3CHO 4)3TumnoBsrii
CIHPT

B 2.YcranoBuTe cOOTBETCTBHE MEXK/1Yy Ha3BaHUEM BEIIECTBA U KJIACCOM (TPYIINOil) OpraHM4ecKuX
COEIMHEHUH, K KOTOPOMY OHO NMpHHAUISKHT (1udpsl MoryT nmoBTopsaThes): HASBBAHUE
BEIIECTBAKJIACC (I'PYIIITA) OPTAHUYECKHX COEJIMHEHWI

A) 3TUJIOBBIN CIIUPT 1) ankanbl

b) rmunepun 2) mpenenbHbIe OJHOATOMHBIEC CITUPTHI
B) 2-metunOyranon-1 3) anbpaeruipl

I') popmanbaerun 4) crnoXkHbIC APUPBI

5) kapOOHOBBIE KUCIIOTHI
6) MHOTOATOMHBIE CITUPTHI
B 3. lns npeenbHBIX 0JHOATOMHBIX CIIUPTOB XapaKTEePHBI peakiuu 1) srepuduxarmu 2)
B3aMMO/ICIICTBHIE C aKTUBHBIMU METaJUIaMU 3) OKUCIICHUS 4) neruaparanuu 5) ruaparanuu 6)
MOJIMMEPU3AIIUN
B 4. 3amaua Nel. O6beM BO10pO/1a, KOTOPBIN BBIACIUTCS MPU B3aUMOJICHCTBUU 4,6 T HATPUS C
STUJIOBBIM CIIUPTOM, PABEH 1. (OTBeT 3amucarth B BUJIE 1IEJIOTO YKCIIa C TOUHOCTHIO
710 COTBIX).
3amaua Ne2. B nByx mpoOupkax HaXOJsATCs BEIIECTBA: TIUIIEPUH U anleTanpaerua. Kak pacno3HaTth
KaxkJi0e u3 BeulecTs? Hanummure ypaBHEHUs peakiuil.

OTBECTHI

Al)1 A2)3 A3)2 A4)3 A5)4 A6)1 A7)2 A8)4 A9)3 Al0)2 Bl)a-4,0
-3,B-2,r-1 B2)a-2,6-6,B-2 1-3 B3)1,3,4 B4) Nel - 2,24 1 Ne2) Onpenenutsb
MOJKHO C ITOMOIIBIO THAPOKCcHIa Mean (2). [TuIepruH pacTBOpsieT THAPOKCHT IBYXBAJICHTHONW ME/IH, C

00pa30oBaHHEM CHHET0 pacTBOpa Cu(OH)2 + 2C3H803 =
[Cu(C3H803)2](OH)2 C anpaerugoMm
B3aMMOJICHCTBYET P HArpeBaHUU (M3MEHSAETCS OKpacKa) 2Cu(OH)2 +

CH3CHO = 2H20 + Cu20 + CH3COOH

KOHTPOJIBHASI PABOTA Ne4 110 TEME

«KHCJIIOPOACOAEPKAIIUE OPTAHUYECKHUE COEJINHEHU .



Heab:mpoBepka 3HaAHUI 00yJaromuxcs mo Teme «Kucimopoacoaepkaiime opraHndeckue CoeTMHCHUSD)
Bpems npoBenenusi: 40 MUHYT

®opma npoBeJeHUs : TECT

Cucrema OLleHUBAHHUA:

Pabota cocraBnena B ¢popmare EI'D, Bkinrouaet 3agaHusi ¢ BLIOOPOM OTBETA, 3aJIaHUsI C Pa3BEPHYTHIM OTBETOM.

PaGora cocraBnena B 2-x BapnanTax. Bpems Boimonuenus — 90 MuHyT (2 ypoxa).

Kputepun onennBanus padoThl:

3a npaBWIbHKIA OTBET Ha 3aaanus 1-10 — 1 Gan.

3a nmpaBWIbHEIN O0TBeT Ha 3amanus 11-15 — 2 6aina, mpu omHo# ommoke — 1 6am.

3a mpaBUIIBHO 3allUCaHHbIC YpaBHEHHMs AN 3a1aHus 16 — 5 6anos.

3a npaBUIIbHO HAMICHHYIO MOJIEKYJISIPHYIO (OPMYITy yTiIeBoopoia B 3aganuu 17 — 3 Gana.
MaxkcruManbpHOE KOJTHYECTBO 0aiioB — 28

Omnenka «5» 25-28 Gamnos

Ouenka «4» 20-24 6amia

Ornenka «3» 14-18 6amios



1 Bapuant
Yactb A TeCTOBOE 33JaHUE C BHIOOPOM MPAaBUIIBHOTO OTBETA:
1. O6mas ¢opmyJia npeaeTbHOro 0OAHOATOMHOIO CIIUPTA:
A) CiHans2 , B) CiH20410H |, B) CiHis, I') CiH24O.
2. Byranoa pearupyer c:
A) NaOH, b) Na, B) H20, I') Cu(OH):
3. lsis1 aJibAeruA0B XapaKTepHa H30MepHsi:
A) yriepoaHoro ckenera, b) reomerpudeckas,
B) nonoxxenus ¢pyHKIMOHANBHOW Tpynbl, [') ON0OXKEHHUS 3aMECTUTENEH.
4. YKcycHasi KHCJIOTA pearupyer c:
A) Cu, b) Na.COgz, B) KOH, I') CzHo..
5. Ci10:kHblI 3(pMpP MOKHO IOJYYHTh peaKuueii:
A) runponusza, b) srepudukanym, B) rugpuposanus, ') okucnenus.
6. KauecTBeHHasi peaklusi HA TJIMLIEPUH:

A) obpazoBanue rimnepara meau (I1) spxo-cunero 1gera, b) obecupeunBanue OpoMHol Bojibl, B) nosiBiieHue
ocazika cepedpa, [') BbleeHre BOIOpo/ia MPH B3aUMOACHCTBIH C aKTUBHBIMH METAJIAMH.

7. B ocHOBe nponecca nepepadoTKu KUAKUX PACTUTEILHBIX Maces B TBEP/bIe :KUPBI JIEKUT PeaKIus:
A) ruapupoBanus b) ruaparanusa B) omputenue I') ruaponns

™" 8. BemectBo CH; - CH, — CH — C = O Ha3biBaeTcs:

CH: H

A) 2-metunOyranans, b) 2-metmnoyranon, B) 3-metunnentanans, ) 3-MetunmnenTaHo.
9.I'pynna — COOH - 3T0 coueTanue rpymnm:

A) anpaeTuaHON Y THAPOKCHIIBHON, b) KapOOHUIBLHOM U abIeTUIHOM,

B) ruapokcunbHoi 1 aMuHOTpYNIbl, [7) KapOOHMIIBHON U THAPOKCHIIBHOM.

10. CioxHble 3¢pupbI H30MEPHBI:

A) xapO6oHOBBIM KuciioTaM, b) mpoctem s¢dupam, B) ansnernaam, I') coupram.



11. 2Kupsi — 310 cJ10:KkHBbIE 3QUPDIL:
A) ruuepuHa U KUAKHX KHCIOT, b) riuiepuHa u KapOOHOBBIX KHCIIOT,
B) rauneprHa 1 BBICIINX KUPHBIX KUCIOT, [) CIMPTa M BBICIIUX KUPHBIX KUCIIOT.
12.9Tananb pearupyer c:
A) H20, Bb) Hz, B) CuSOy4, I') Cu(OH)z2.
13. ®opmy.1a NPONAHOBOH KUCJIOTHI:
A) CHz — COOH B) C;Hs — COOH B) CsH7 — COOH I') C2Hs — COH .
14. BemectBo, (popmyJia koroporo: CHz HazpIBaeTcs:
' CHs-C-CHs
OH
A) 2-metunmponanon — 1, b) Oyranon- 2, B) 2- metunmponason - 2, I') OyTHIOBBIN CIHPT.
15. ®dynkuuonajabHas rpynna - COH Bxoaur B cocras:
A) xapOOHOBEIX KUCIOT, b) a¢upos, B) cimpros, I') anpaerumnos.
16. B pe3yibTaTe rHAPOJIN3a CIOKHBIX 3(pupoB 06pa3yloTcs:
A) KUCIIOTHI ¥ allbACTH/IBI, b) KHCIIOTHI ¥ CTIUPTHI,
B) ciupte! u Boga, I') ciup Tl 1 anbaeruibl.
™ 17. Bemiectso, ¢opmyaa koroporo CHz- CH,—C=0
O — CH: Ha3pIBaeTcs:
A) METHJIOBBIH 3Hp MPONAHOBON KUCIOTHI b) MpONuIoBkIii 3pHup METAaHOBOW KUCIIOTHI,

B) aTuioBblit 3¢up 3TaHOBOM KUCIOTHI, [') METHITOBBIH 3QHp 3TAHOBOW KUCIIOTHI.

18. YcTranoBHTe COOTBETCTBHE MEKAYy HA3BaHHEM BellleCTBa U KJIACCOM, K KOTOPOMY OHO
NpUHALIEKAT: 1) 2-MeTrnrekcanoi- 2 A) GpeHobl

2) 2,2- numerunrexcanaib b) crnoxHbie 2(HphI

3) 4-meTunnenTaHoBas Kucaota B) ambaerust

4) 1,2 — 6enzonanon I') ogHOATOMHBIE MIPEAE. CIIUPTHI
J1) xkapOOHOBBIE KUCIIOTHI

Yacts B



3AJAHUE Nel. CoctaBbTe popMyJIbI BellleCTB 10 HA3BAHUSIM.
YpoBeHs A.

e T'ekcanomn-3,
e 2-METWIIEHTAHAJb.

Yposens b.

o 4.4-JlumMeTn-5-3THIIOKTaHOBAs KUCJIOTA,
e 2-MerwiI- 5 —sTHirenranon -1

Yposens B.

e 2,2,55-TerpameTriarekcanaib
e  DTUJIECHIIIUKOIb

3AJJAHHUE Ne 2. CocTtaBbTe (pOpMYJIbI OHOTO M30MePa M OTHOT'0 FOMOJIOTa VISl YKA3aHHBIX BelleCTB.
Ypogens A. ['ekcanon-3, .

Yposens b. 2-Mertun-5- stunrenranon-1

Ypogens B. 2,2,5,5-TerpameTiiirekcanaib

3AJTAHHUE Ne 3. CocTaBbTe YpaBHeHHs peaKlMii, HA30BHTe BellecTBa:

YpoBeHsb A.

e ropenue metaHona CHsOH+ ... —» ?7+7?
e CH3COOH + ... -2 CH3COONa + ?

Yposens b.

e ropenue OyTaHoIa
e  YKCyCHas KHMCJIOTa + MarHui — ...... +....

YI)OBCHL B. CH4 _:’Csz - CH3 — COH —>C2 H50H
Yacts C

Pewure 3anauy:

Kaxoii 00bem (Tipu H.y.) KHCTIOpO/Ia ¥ BO3yXa HE0OX0auM [jIsi ropeHust 92 1 ataHoma?



2 BapuaHT
Yactb A TeCTOBOE 33JaHUE C BHIOOPOM MPABUIIBLHOTO OTBETA:
1. O6masn gopmysia npeaeabHbIX KAPOOHOBBIX KUCJIOT:
A) CiHan+2 , B) CaH2ne10OH |, B) CiH2002, I') ChH210.
2. MeTaHaJib pearupyer c:
A) NaOH, b) Na, B) H.O , I') Cu(OH)2

3. BelecTBo — 01H U3 IJ1ABHBIX MPOAYKTOB (POTOCHHTE3A, MPOUCXO/SIINEr0 B 3eJ€HbIX paCTeHUsAX: A)
rmoko3a b) caxaposa B) Bona I') kuciopon. 4. ItanoJ pearupyer c:

A) Cu, b) Na.COs, B) K, I') CH; COOH.

5. CiioskHblil 3¢pup noaBepraercss peakuum:

A) runponusa, b) sarepudukanum, B) ruapuposanus, ') okucienus.

6. KauecTBeHHasi peaklusi HA 3TAHAJID :

A) obpazoBanue raunepara meau (I1) sspko-cunero 1serta,

B) obecrBeunBanre OpOMHOI BOJEI,

B) mosiBnenue ocanka cepebpa,

I') BeImENIEHIE BOIOPO/IA TIPH B3aUMOJICHCTBUHN C aKTUBHBIMHU METAJJIaMHU.

7. Kakoe 13 BelecTB 0Ka3bIBaeT HA OPraHU3M 4e/IOBeKa HapkoTH4eckoe aeficrBue? A) CoHsOH; b)
CH3COOH; B)HCOH; I')CeH120e.

™ 8. Bemectso CHz- CH; — CH — CH: - C = O na3biBaeTcs:

CH; OH

A) Oyranans, b) 2-metunOyrananp, B) 3-meTunmenTranoBas kucioTa, [') 3-MeTrnmeHTaHoII.

9.I'pynna — COOH na3biBaercs:

A) anpneruaHoi b) KapOOKCHITEHOM

B) ruppokcunbHoii I') kapOOHUITBHOM.

10. ®opmyJia BemecTBa, KOTOPOE UCIOJb3YIOT AJIsl XpAHEHHs OHOJIOTHYECKHX MPenapaTos, — 3TO:

A) C2Hs; B) CH3COOH; B) CH30H; I')C2HsOH. 11. I'tuniepun — 06s13aTeIbHASI COCTABHAS YACTh:

A) xupoB, b) KapOOHOBBIX KHCIIOT,



B) munepanbubIx kucior, I') cimpTa.

12.9TaHoBasi KHUCJI0TAa pearupyer C:

A) CH30H, b) Hz, B) CuSO,, I') Cl..

13. ®opmysa 6yTaHOBOM KUCJIOTHI:

A) C4Hy — COOH, b) C.Hs — COOH, B) CsH7 — COOH, I') C2Hs — COH .
14. BemectBo, (popmyJsia kotoporo: CHs HasbIBaeTcs:

' CH;-C-CH;- OH

CH3

A) 2,2-mumernnmpornianon —1, b) Oyranon- 2,

B) 2- metunmponanon - 2, ') 2 - MeTHITIEHTaHONT-2.

15. ®dynkuuonaabHas rpynna - OH Bxoaur B cocTas:

A) xapOOHOBEIX KUCIOT, b) a¢upos, B) cimpros, I') anpaerumnos.

16. B pe3yabTaTe rugpoIN3a ;KUPOB 00pa3yIOTCs:

A) KHCIOTHI ¥ albAETUBI, b) KHCIOTH 1 MHOTOATOMHBIN CITHPT,

B) criuptet u Bona, I') criupThl 11 anbaeTuapl.

. 17. Bemecrso, ¢popmyia koroporo CH;— C=0

O — CH: Ha3pIBaeTcs:

A) IPONMIIOBKIHA d3QUP METAHOBOW KUCIOTHI, b) METHIIOBBIN 3pup MPOoNaHOBOM KHCIOTHI,

B) aTuioBblit 3¢up 3TaHOBOM KUCIOTHI, [') METHIIOBBII 3(Up 3TAHOBOW KUCIIOTEHI.

18. YcTranoBHTE COOTBETCTBHE MKy HA3BaHHEM BellleCTBA H KJIACCOM, K KOTOPOMY OHO
npuHapiexut: 1) 1,3 — nponananon A) npoctbie d3GUpbI

2) 2 - MeTWINEHTaHOJ b) MHOrOaTOMHBIE CITUPTHI

3) 4 - meTuineHTaHANb B) anbaeruapt

4) 1,2,3 — 6enzontpuoi ') 0oJHOATOMHBIE TIPEIEIT. CIHUPTHI
) denonsr

Yacte B

3AJJTAHHUE Nel. HazoBuTe BemecTBa 0 Me:KAYHAPOXHOI HOMEHKJIATYpe.



YpoBens A.

CHs - CH,— CH, - CH> - CH,—CH - CHz - OH | CHz — CH>-CH>-COOH. CHs

Ypogens B. CH; — CH,— CH, - CH- CH- COOH | | CH;s— CH,-CH,~COH, CH3 CH3

Ypogens B. CH; —- CH,— CH, — CH-CH, | | CH;— CO-CH,-CHs OH OH

3AJJAHUE Ne 2. CocTaBbTe opMyJibl OHOTO H30MEPA U OJJHOTO FOMOJIOTa K BellecTBY U3 3aaanus 1.
¥Yposens A. CH; — CH-CH,-COOH

Yposens B. CH; — CH,— CH; - CH- CH- COOH | | . CH3CHs

Yposens B. CH; - CH,— CH,~ CH-CH, | | .OHOH

3AJAHUE Ne 3. CocraBbTe ypaBHeHusi peakuuii. HazoBure Bewecrsa.

YpoBens A.

e Topenue stunosoro cnupra CoHsOH +? =+ ? + ?
e CoHsOH +? —*#2 CoHsONa + ?

Yposens b.

e TOpEHHE MEeHTaHOoJa
e  yKCyCHas KucjoTa + IUHK — ? + 7

Yposens B.
e MeTaH — alleTHIeH— 3TaHallb — YKCYCHas KUCJIOTa

Yacts C Pemnre 3agauy:

Kaxoii 006EM (TIpH H.y.) STHIIOBOTO CITUPTa MOXKHO TOIYYUTh ITPH OPOKEHHUH TIFOKO3BI Maccoit 360 r?

HToroBas koHTpoabHasi padoTa Ne5

Hean:mpoBepka 3Hanmi oOyyaromuxcs 3a kype 11 kiacca.
Bpems nposenenusi: 40 MuHyT

®opma npoBeeHUA: TECT

Cucrema OlleHMBAHHUA:

Pab6ota cocrasnena B popmare EI'D, Bkirouaet 3aaHusi ¢ BBIOOPOM OTBETA, 3aJIaHUSI C Pa3BEPHYTHIM OTBETOM.
PabGota cocraBnena B 2-x BapuaHtax. Bpems Boimonaenust — 90 MunyT (2 ypoka).

Kputepun onennBanus padoThl:

3a nmpaBUIIBbHBIN OTBET Ha 3aganus 1-10 — 1 Gam.
3a mpaBWIbHBIN OTBET Ha 3aianHus 11-15 — 2 6amna, nmpu ogHON ommbke — 1 Hasm.

3a nmpaBUIIbHO 3allMCaHHBIE YpaBHEHMs AJs 3a1aHus 16 — 5 6anos.



3a npaBUIILHO HAWICHHYIO MOJICKYIJIAPHYIO (hOpMYITy YIIeBOI0pOaa B 3adanuu 17 — 3 Oasuia.
MaxkcuManbHOE KOJTHYECTBO OaIioB — 28

Omnenka «5» 25-28 Gamnos

Omnenka «4» 20-24 6amna

Omnenka «3» 14-18 Gamnos

1 BapuanT

Yacts A

K xasicoomy 3a0anuro yacmu A 0aHvl HeCKOILKO OMBEMO8, U3 KOMOPbIX MOJbKO 00UH 8epHbliil. Bblibepume
8epHblli, no Bawemy mHenuio, omsem.

Al. Bemectra, umeromue ¢popmynst CHz — O — CHz u CHz — CHz — OH, siBistroTes
1) romosoramu; 2) u3omepamiu; 3) IOTUMEpPAMU; 4) MeNTHIAMH.

A2. YrieBomopoi, B MOJIEKYJI€ KOTOPOTO aTOMBI yIJIEPOa UMEIOT SP° THOPUIN3AIINIO
1) 6yren-1; 2) 6yran; 3) Oyramgmen-1,2; 4) Oyrun-1.

A3. IIpogyKTOM TruApaTanuy dTHICHA SIBISETCS:
1) crupr; 2)KucioTa; 3) anpIaeru; 4) anmkaH.

A4. TonbKo B OJTHY CTaJIUI0 MOXKET MPOTEKATh THAPHUPOBAHUE ITOTO YIIIEBOJOPO/A:
1) 6yragmen-1,3; 2) 6yren-1; 3) 6enson; 4) OyruH-2.

AS. KonnuecTBo aTOMOB BOJIOPO/Ia B ITUKIIOTCKCAHE:
1)12; 2)8; 3)10; 4)14.

A6. Peakuus cpeibl B BOJHOM PacTBOPE INIMLIMHA:
1) neititpanbHas; 2) kucias; 3) conmeHas;  4) menodHas.

A7. B mpOMBIIIIEHHOCTH apOMaTHYECKHE YTIIEBOIOPO/IBI TTIOJYHAIOT H3. . .
1) npuponHoro raza; 2) Hedtu; 3) ocTaTKoB TOpHBIX Iopo; 4) Topda.

A8. YkcycHas KUCIOTa He BCTYNAEeT BO B3aUMOJCHCTBUE C BEILIECTBOM
1) okcHT KambIIus 3) menp 2) MeTaHoON 4) MUIIEBas COJIa
A9. AtieTunieH NPUHAUIEKUT K TOMOJIOTHUECKOMY PAITY:
1) ankanoB; 2) ankuHOB; 3) apeHOB; 4) alKeHOB
A10. INomunponuiieH MoIy4aroT U3 BeliecTBa, GopMysa KOTOPOTo
1) CH,=CH,; 2)CH=CH; 3)CHz-CH,-CHs; 4)CH,=CH-CHas.
All. K 110BATEIM BelIECTBAM OTHOCUTCSI:
1) meranos; 2)atanon; 3) npomanon; 4) OyTaHOoI.
A12. Ilpu cropanuu 3 MOJIb METaHA IO TEPMOXUMHUYECKOMY YPABHEHHIO

CHs + 202= CO2+ 2H,0 + 880 x/[x  BBIACTHIOCH:



1) 293,3 xJIx; 2) 1760 x/Ix; 3) 2640 xIx; 4) 880 xJIx.
A 13. ®eHon HeNb3sI UCTIONB30BATh AJIS MOTYUCHUS

1) xpacureneii 3) mUIEeBkIX T00aBOK

2) KampoHa 4) B3pBIBUATHIX BEIIECTB
A 14. ®opMaauH — 3TO BOTHBIA PacTBOP

1) ykcycHoro anpaernia 3) MypaBBMHOIO albJeruaa
2) yKCYCHOM KHCIIOTHI 4) 3TUJIOBOTO CITHPTA

Yactr B

Omeemom k 3a0anusim smou yacmu( B1-B5) senisiemcs nocie0o8amenbHOCms yugp uau 4ucio, Komopwle
crnedyem 3anucams 6 O1aHK omeemog Nel cnpaea om HoMeEpa coomeemcmayowe2o 3a0anus, HaYuUHasL ¢ Nepeoll
xkremouxu. Kascoyo yugpy u 3ansamyio 6 3anucu 0ecimudHou Opoou nuwume 6 OmoeabHOU KIemoiKe 8
COOmMBEMCmeuU ¢ NPUEEOCHHbIMU 6 OJIAHKE 00PAZYAMU.

1.06beM rasza, KOTOpPBIN BBIACTUTCS TIPH CHIponn3e 6,4 T KapOuaa KalbIys, paBeH 1 (3anuiuTe
YHCJI0 C TOYHOCTBIO A0 IECSTHIX).

2.YcTaHOBUTE COOTBETCTBHE MEXIY Ha3BaHUEM BEIICCTBA U YK CJIOM T-CBSI3EH B €TI0 MOJICKYJIC.

Haszeanue sewyecmea Yucno n-ceazeti 8 Monexyne

1) sTan a) HOJIb
2) 6yraguen-1,3 0) omHa
3) npomnen-1 B) JIBE
4) aneTuiieH T) TpH
1) 9eThIpe

3.V cTaHOBUTH COOTBETCTBUE:

BEIIECTBO HaXO0XKJ/ICHHE B TIPUPOJIE
1) I'mroxo3a a) B COKE caxapHOU CBEKJIBI
2) Kpaxman 0) B 3epHE

3) Caxapo3sa

4) Ilemmrono3a

4. Yucno n3oMepHbIXIuKIoankaHoB coctaBa CsHio paBHo:

B) B BUHOTPAJHOM caxape

T) B ApEBECUHE

5.YcTaHoBHTE COOTBETCTBHE MCKAY p€arcHTaMu U TUIIOM PCAKIIUU.

Peacenmut
1) CoHat Oz >
2) CHs4>

3) CHsCOOH +KOH ->

Tun peaxyuu
a) 3aMeIcHIe
0) okHcIIeHHe

B) IPHCOETUHEHHUE

(3amuImTe LeNoe YUCo).



4) CH4*+Cly > r) obMeHa
1) pa3foxKeHue

6.Y CTaHOBHUTE COOTBETCTBHEC MCKAY Ha3BaAaHUCM BCHICCTBA U €TI0 q)OpMyHOfI.

Haseanue sewyecmea Dopmyna
1) oTan a) CH3-CH3s
2) MeTaHOI 0) CHs-OH
3) mporaHoBas KHCIOTa B) CH=CH
4) ameTuiicH r) CH3-CH2-COH

1) CHs-CH2-COOH
Yacte C

1.IIpu cropanum yriesogopoza Beiaenmiock 0,22 r yrinekucinoro raza u 0,09 r napos Boasl. ILnoTHOCTS 3TOrO
BeIIeCTBa MO BO3yXy paBHa 1,45. Onpenenure MOJICKYSIPHYIO (GOpMyITy YIIIeBOAOPOIA.

2.3anumuTe peakuuu, COOTBETCTBYIOIINE CXEME! KapOoun
KaIlbIIUS—>alle THICH—>0eH30I—>XII0pOSH301—>TOIyon—2,4,6-TprOpOMTOITY OJI.

3.Kakoii 00beM okcuza yraepona (1V ) (H.y.) BELICTUTCS PH B3aMMOACHCTBUN PacTBOpa, CoAepKamiero 2,3 r
MYPaBbHHOM KUCIOTHI ¢ H30BITKOM KapOOHaTa KaIbIIUs.

2BapUAHT
Yactb A

K kaxcoomy 3adanuro yacmu A 0anvl HECKOJILKO OMEEM 06, U3 KOMOPBIX MOIbKO 00uH éepHulil. Buibepume
eepHbulil, no Bawemy muenuro, omeem.

Al. Uzomepom 2-meTunOyTeHa-1 spisercs

1) 6yren-1; 2) 2-MeTuianenTen-1;  3) medTan; 4) neHrteH -1.
A2. B Mosiekyie mporieHa TrOpuIn3aiis opouTaiei aToMOB yriepoja:
1) sp% 2) sp% 3)sp;  4)sp’usp.

A3. IIpoayKTOM TPUCOEIMHEHUS XJIOPOBOJOPOA K ATEHY SBISETCS:
1) 2-xmoprpornan; 2) 1-xjopaTaH; 3) 2,2-auXJIopIponay; 4) 1,1-quxnopaTaH.

A4. C kax[JIpIM U3 BEIIECTB: OPOMOBOIOPO/, BOJOPO/I, BOJIa — OYIET B3aMMO/ICHCTBOBATh:
1) mponan; 2) aten; 3)araH; 4) GeHOI.

AS. K coenunenusm, umerormum ooyt Gopmyiry CnHaon, oTHOCHTCS
1) 6enzon; 2) rekcen; 3) rekcaH; 4) TeKCHH.

A6. K xakomy KJ1accy NpUHAAJIEKAT OCIKU:
1) cnoskubie SHUPHI; 2) MOMUHYKIICOTHIBL;

3) npocTtsie 3¢upsI; 4) nonuamMubL.



A7. IIpOMBIITICHHBIM CIIOCOOOM IOTYYCHHUS YTIEBOIOPOIOB SBISCTCS:
1) ruapupoBanue; 2) u3oMepu3alus; 3) rUAponn3; 4) KpeKUHT.
AS8. Peaknuio «cepeOpsHOTO 3epKaia» JaeT:
1) penom; 2) MypaBbUHAs KHUCIIOTA 3) mmnepuH; 4) 6eHzomn
A9. [Ipomnanaib TPUHAIIICKHUT K TOMOJIIOTHIECKOMY PSIAY:
1) penonsr;  2) caxapuabl, 3) aMUHBI; 4) anpaeruasl
A10. TTomumep coctaBa (—CH,—CHy—)n monyueH us:
1) otunena; 2)orana; 3) Oyrana; 4)a3TuHa.
A1ll. K HapKOTHYECKUM BeLIeCTBAM OTHOCHUTCS:
1) aTanom; 2) mpomaHoa; 3) METaHO, 4) OyTaHOIL.

A12. B pe3ynbTaTe peakiuu, TEPMOXUMUYECKOE YPABHEHUE KOTOPOil

C2Hs0H + 30,—> 2CO0O; + 3H;0 + 1374 x/Ix, Beiaenmnock 687 kJx Temnorel. KomuyecTBo BelecTna
3TaHOJIa PABHO: 1) 0,5 mons; 2) 1 monb; 3) 1,5 monb; 4) 2 MOITb.

A13. I'munepuH HeNb3s1 UCTIOIB30BATh JJIS TTIOTYUYEHUS
1) B3pHIBUATHIX BEMIECTB  2) 3TUIIOBOTO CITUPTa 3) nexapcTB; 4) KpeMOB 1 Ma3el B mapdroMepun
A14. IlogcomHedHoe, THHIHOE, XJIOTIKOBOE Maciia OTHOCATCS K KiIaccy:
1) yrneBoabl 2) Genku 3) >kupsl 4) dpenons
Yactr B

Omeemom K 3a0anuam 3moit wacmu( BI1-B5) aenaemca nocredosamenvHocms yughp uiu uucio, Komopule
cnedyem 3anucamo ¢ Onank omeemos Nel cnpaea om Homepa coomeenmcmayrue2o 3a0aHUA, HAYUHAA C
nepeoii knemouku. Kasxcoyw yugpy u 3anamyio 6 3anucu oecamuynoil Opoou nuniume ¢ 0moeabHou
KJlemouKe 6 COOMEemcmeul ¢ NPUGCOCHHBIMU 6 O1AHKe 00pazyamu.

1. Macca LUKIJIOTCKCAaHa, IMOJYy4YCHHAA B pE3yJIbTATC B3aHMOHeﬁCTBHH 7,81" OeH3011a ¢ BOAOPOAOM

paBHa I (3aIMIINTE YUCIIO C TOYHOCTBIO 10 AECATHIX).
2. YcTaHOBHUTE COOTBETCTBHE MEXK]ly HA3BAaHHEM BEI[ECTBA M KJIACCOM COSAMHEHHA.
Haszeanue sewgecmea Knacc opeanuueckux coeounenuii
1) mponuH a) aJbAETHIbI
2) sTaHasb 0) amKUHBI
3) tomyon B) KapOOHOBBIE KHCIIOTHI
4) atietuiieH T') apeHsl
1) aTKCHBI

3. YkcycHasi KUCJIOTa BCTYIIAET B PEAKIHIO C:
A) CONSIHOM KUCITOTOMN

B) runpokcunom Hatpus



B) azoTtHoi1 kucI0TOMN
I') okcumoMm KanbIys
1) xapOoHaTOM HaTpUs
E) xmopumom memu (I1)

3armmmmTe nepedeHs OyKB B alaBUTHOM TOpsaKe 0e3 mpoOerroB

4. Ywucno nzomepHbIxankeHoB coctaBa C4Hg paBHO:
(3amUIIIUTE TEeIT0e YHCIO0).

5. YcTaHOBHTE COOTBETCTBUE MCXKAY p€arcHTaMu U TUIIOM PCAKIIUU.

Peazenmut Tun peaxyuu
1) CHs+ H20O a) raJJOreHUPOBAHUE
2) CoHo+ Ha 0) ruaparanus
3) 2CHsCl + Zn B) THIPUPOBAHKE
4) CoHat Cly T') TUAPOTAIOTCHUPOBAHHE

n) cunres Bropiia.

6. YCTaHOBUTH COOTBETCTBHE MEXKAY (HYHKIIMOHAIEHOW TPYIIIION U KIIACCOM BEIIECTBA!

(byHKIIHOHAIBHAS TPYIINa KJTacC BEIIECTBA
1) - COOH a) CIIUPTHI
2) - OH 0) denombl
3) — NH: B) KETOHBI
4) - COH T) KapOOHOBBIE KHUCIIOTHI
5) -C=0 1) IIbIETHIBI
€) aMHUHBI
Yacrs C

1. TIpu cropanuu yriaesomopona maccoit 11,4 r Beizenmaoch 35,2 T yriieKHCIoro rasa u 16,2 r mapos
Bozbl. I1moTHOCTE 3TOTO BelecTBa MO BOAOPOAY paBHa 56. Onpenennute MOJIEKYISIPHYIO GopMyILy
BEILIECTBA.

2. 3anuuuTe PeakiMh, COOTBETCTBYIOIIUE CXEME:
ATaHONI—>3TUIIEH—>1,2- TUXI0pITaH—>3THH—>0EH30I—>XJIOpOEH301T.

3. Kaxoit 06beM Bomoposa (H.y.) BBIICIUTCS MpH B3auMoeiicTsru 0,1 MOJIb 9TaHOMA ¢ H3GBITKOM
METaJUTMYECKOT'0 HATPHSI.

®OHJ
OLIEHOYHBLIX MATEPHUAJIOB

1o yueOHOMY npeaMeTy  XuMus




Knace: 11
IIacnoprt
(poH/1a OLIEHOYHBIX MATEPHAJIOB
0 y4eOHOMY TIPEeIMETY XuMus
Knacc 11
Ne HanmenoBanue
y Kontponupyemsie pa3ziensl (Tembl) npeameTa™
wn OLIGHOYHOTO CPEZCTBA
6
Bxonnas konTponbHas pabota KonTponbnas pabora Nel
;
Kontposbnas padora Ne 2
8 | KonTponbHas pabora 3a nepBoe | KontponpHas padora Ne 3
nonyroaueNe3
9 Konrponsnas pabora Ned
10 KonTponbnas padora Ne 5
Wrorosas koHTpoJsibHas paboTa




BxoaHnasi KOHTpo/IbHAsA padoTa MO XMMMU.

Heab:npoBepka 3HaHM 00yuaromuxcs 3a kype 10 kiacca.
Bpems npoBeagenusi: 40 MuHyT

dopma npoBeeHUs1: TECT

Cucrema OLleHUBAHHUA:

Pabora cocraiena B popmare EI'D, Bkirtouaer 3aganus ¢ BBIOOPOM OTBETA, 3aJaHUs C Pa3BEPHYTHIM
OTBETOM.

Paborta cocraBieHa B 2-x BapuaHnTax. Bpems BeinosHeHust — 90 MUHYT (2 ypoka).

Kpurepuu onieHMBaHUsA DaﬁoTbl:

3a mpaBUIIbHBIN OTBeT Ha 3amanus 1-10 — 1 Gam.

3a npaBuIbHBIN OTBET Ha 3aAanus 11-15 — 2 6amna, npu oaHOM ommbke — 1 6a.

3a mpaBUJIHHO 3alMICAHHBIC YPaBHEHUS JIJIs 3a1aHust 16 — 5 0asios.

3a mpaBUJIbHO HAWJCHHYIO MOJICKYJIIPHYIO (hOpMYITy YIJIeBOIOpoia B 3a1anuu 17 — 3 Oasia.
MaxkcruMaabHOE KOJIHYECTBO OayioB — 28

Onenka «5» 25-28 6amios

Orenka «4» 20-24 Gamra

Ouenka «3» 14-18 6aiuios

Bapuanm 1



Yactb 1 (01MH BApUAHT O0TBETA)(oyeHusaemces no 1 oauny)

1. Obmas hbopmysa anKWHOB:
1) CaH2n  2) ChHans2 3) ChH2n-24) CnHan-s
2. Ha3Banwue BeniectBa, popmyIia KOTOPOTO
CHs — CH; —CH (CH3)— C =CH
1) rexcun -1 3) 3-meTuiarekcu-1
2) 3-MeTuImeHTHH-1 4) 3-meTuianenTuH-4
3. Bun rubpuauzanuu 3JIeKTPOHHBIXOpOUTAIeH aToMa yriepoaa, 0003HaYeHHOTO
3BE3710YKOH B BemecTse, hopmyina kotoporo CH,= C*= CH»
1) sp® 3) sp
2) sp? 4) He ruOpUIM3NPOBAH
4. B MoJIeKyax Kakoro BElIeCTBa OTCYTCTBYIOT TT-CBSI3H?
1) aTuHa 3) aTeHa
2) uzo0yraHa 4) IMKIIOTICHTEHA
5. 'omonoramu sABJISIFOTCS:
1) meranon u peHo 3) MIMIEPHUH U STUJICHTIIUKOIIb
2) 6ytuH-2 u 6yTeH-2 4) 2-MeTHIIIIPOTIEH U 2-METHIIIICHTaH
6. 3omepamu SBISIOTCS:
1) 6ensoin u ToIyOIN 3) yKcycHasi KUCJI0Ta U 3TUIPopMuaT
2) 9TaHOJI U TUMETUIIOBBIN 2Pup 4) stanon u peHon
7. Okpacka cMmecH riuieprna ¢ ruapokcuaom meau (11):
1) ronyOas 3) kpacHas
2) ApKO CUHSIS 4) ¢puonerosas
8. AHWJIMH U3 HUTPOOEH301a MOYHO TTOYYUTH TIPU MIOMOIIH PEAKIINN:
1) Bropma 3) KyuepoBa
2) 3uHuHa 4) Jlebenena
9. Kakue BemiecTBa MOKHO MCIOJIb30BATh JIJIs ITOCIIEI0BATEIBHOTO
OCYIIECTBIICHHSI CIIETYFOIIUX MTPEBPAIIECHHIH

C2HsCl — C2Hs50H — C2Hs0Na



1) KOH, NaCl 3) KOH, Na
2) HOH, NaOH 4) Oz, Na

10. O6bEM yriiekucaoro raza, 00pa3oBaBIIMICS PU TOpeHHH 2 J1 OyTaHa
)2n 3)Sn

2)8 1 4)4 0

Yactp 2 (Ha00p uuce)(oyenusaemcs no 2 bana)

11. YcraHOBUTE COOTBETCTBHE MEXKITY MOJICKYIISIPHOU (POPMYIION OpraHuIECKOTo

BCIICCTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCHA

A) CsH100s 1) ankuHbI

b) CsHs 2) apeHbI

B) CgHio 3) yrieBosl

I') C4H100 4) npocteie 3¢upbl

5) MHOTOaTOMHBIE CLIUPTHI
12. ®enoun pearupyer ¢
1) kucnopoiom
2) 6ensonom
3) TUAPOKCUIOM HATPHS
4) XJI0pOBOAOPOJIOM
5) HatpueMm
6) okcuaoM kpemuus (IV)
13. 1 nns aTunena, u s 6eH30J1a XapaKTePHbI
1) peakuus rugpUpPOBaHUS
2) HaNM4Ke TOJIBKO T-CBS3EH B MOJIEKYIIax
3) sp?-rubpuausaiys aTOMOB YIIepoaa B MOJIEKYIIax
4) BbICOKasl paCTBOPUMOCTbH B BOJIE
5) B3auMo/IeliCTBHE C aMMHAYHBIM pacTBOPOM okcujia cepedpa (I)

6) TopeHre Ha BO3/IyXe

B14. IIpu B3aumogeiicteuu 10 1 MeTana u 8 11 xjopa o0paszyercs XJop MeTaH (H.y.) 00beMoM

(3anucaTh YMCIIO0 C TOYHOCTHIO JI0 LENbIX )

JI.



YacTth 3 (moJiHoe penieHue)

15. Hanuuure ypaBHEHMsI peakLUii, C [IOMOIBIO KOTOPBIX MOKHO OCYLIECTBUTh

IIpeBpaleHus 1o cxeme(6 06an08)

CaCz; — C2H2 — CsHs — CeHsNO2 — CsHsNH2
!
C2Hs — C2HsOH

16. MonekynsipHasi popMyIia yriieBoa0poa, MaccoBast JOJIs YIriepoia B KOTOpOM

83,3%, a oTHOCUTENIbHAS TUIOTHOCTH MapoB 0 Bogopoay 36

3anuimTe CTPYKTYPHYIO (hOpMYITy JaHHOTO BEIIECTBA, AaiiTe Ha3BaHue. (3 bania)

17. B Tpex ckisgHkax Oe3 HAJIMUCEH HAXOIATCS CIICAYIONIME OPraHMYECKHE BEIECTBA: ATAHOII,
aretanpaeruy, raumnepud. llpemioxure crnocod, kak pa3nuuuTh 3TH BemiecTBa. CocTaBbTe BCe
BO3MOXKHbBIE YPaBHEHUS peakluuid. (6 6annos)

Bapuanm 2

Yacts 1 (0aMH BAPUAHT 0TBETA)(oyeHusaemcs no 1 bauny)

1. O6mas hopmyna anKaarueHOB:
1) CaH2n2) CnHan+2 3) ChHan-24) CnHan-s
2. Ha3Banwue BemecTBa, popMyia KOTOPOTO
CH3—CH(CH3)—CH=CH—CHs
1) rekcen-2 3) 4-mMeTHITIeHTeH-2
2) 2-MeTHJINEHTEH-3 4) 4-MeTHITICHTHH-2

3. Bug FI/I6pI/II[I/I3aI_II/II/I SJICKTPOHHBIX Op6PIT8.J'ICI>i aTOMOB YTJICPpOAda B MOJICKYJIC

OeH3oma
1) sp? 3) sp
2) sp? 4) He THOpUIN3NPOBAH

4. TonbKO G-CBSI3U MPUCYTCTBYIOT B MOJIEKYJIE
1) meTunGeH3ona 3) 2-mTunbyreHa-2
2) uzobyrana 4) anetTunena

5. 'oMosioraMu IBJISIOTCS



1) aTeH u MeTaH 3) uuknoOyTaH u OyTaH
2) nmponaH u OyTaH 4) 9THH U YTEH
6. 3omepamu sIBASIOTCA
1) MeTminponan U METUIIPOIIEH 3) MeTaH u 3TaH
2) 6yreH-1 u nenTeH- 1 4) MeTunmponan u OyraH
7. Okpacka cmecu anpaeruaa ¢ ruapokcunom meau (1) (mpu narpeBanum):
1) romy6as 3) kpacHas
2) cuHss 4) puonerosas
8. YKCYCHBIH aibJIeru/ u3 aeTuieHa MOXKHO MOJIyYUTh MTPH TOMOIIN PEaKIUH:
1) Bropma 3) Kyueposa
2) 3uHuHa 4) JlebeneBa
9. Kakue BemiecTBa MOXKHO HCIIOJIB30BATh ISl TOCIIE0BATEILHOTO
OCYIIECTBIICHHSI CIETYIOIIUX MTPEBPAILCHHH
C2Hs0H — C2HsCl — C4Haio
1)NaCl, Na 3) 02, Na
2) HCIL, Na 4) HCI, NaOH
10. O6BEM KuCTOpOaa, HEOOXOIUMBIN JJIs CKUTAHUS 2 JT METaHa
1) 2n 3) 100

2)4n 4)6 1

Yactb 2 (Ha00p uMce)(oyenusaemcs no 2 baua)

11. YcTanHoBUTE COOTBETCTBUE MEXITY MOJICKYJIIPHOUN (hOPMYIIO OPraHudeCKOro

BCIICCTBA U KJIIACCOM, K KOTOPOMY OHO OTHOCHUTCHA

A) CsHsO 1) onHOATOMHBIE CITUPTHI
b) CeH1206 2) MHOTOaTOMHBIE CIUPTHI
B) C3HgO 3) yrieBosl

I') C2HeO24) benombr

5) kapOOHOBBIE KHUCIIOTHI

12. MertaHanb MOXKET pearupoBarb ¢



1) a3orom
2) aMMHa4YHBIM pacTBOpoM okcumaa cepedpa (1)
3) dbenonom
4) Tonyonom
5) HaTpuem
6) BOIOpOAOM
13. Y nna metana, u Jyis IporieHaxapaKTePHbI
1) peakuuu OpoMUpOBaHUS
2) Hamuuue SP3-THOPUIM3AINIS aTOMOB YIJIEpPOa B MOJIEKYJIax
3) Hanuuue M-CBSA3EH B MOJIEKYJax
4) peakiusi TUAPUPOBAHUS
5) ropeHue Ha BO3AyXe
6) Masiasg pacCTBOPUMOCTD B BOJIE

14. Tlpu B3auMoaeicTBUM 5 11 3TaHa ¢ 8 11 XJ0pa, 00pazyeTcsl XJIOpITaH 00bEMOM 1. (anucartb
YHCJIO C TOYHOCTHIO J10 LIETIBIX)

Yacth 3 (moJiHOE penienye)

15. Hannmue ypaBHEHHs peakluid, C TOMOIIBI0 KOTOPHIX MOKHO OCYIIECTBUTh
MIpeBpaLIeHus 1o cxeme(6 6an108)
C2Hs — C2H5Cl — C2Hs0H — CH3COH — CH3COOH
l
C2Hs — C2HsBr
16. Monexynsipaast popmysa OpraHu4ecKoro BeIecTBa, ¢ MAaCCOBOM J0Jei
yraepona 51,89%, Bogopona 9,73% u xmnopa 38,38%, oTHOCHTENbHAS TNIOTHOCTH
€ro mapos no so3ayxy 3,19 .
3aMUIIUTe CTPYKTYPHYIO (hOpMYITy JaHHOTO BEIIEeCTBa, AaiiTe Ha3BaHue. (3 bania)

17. B Tpex npoOupkax HaxOIsATCs CICAYIOIIME BEIIECTBA: MIMIEPUH, METaHOJ, YKCYCHas KHCIIOTa.
[Ipemtoxxute crmocod, Kak pa3iuyuTh 3TH BemiecTBa. COCTaBbTE BCE BO3MOXKHBIC YpPaBHCHHS
peakuuit.(6 6annos)

KonTpoubsnas padora Nel mno paspeay «Teoperudyeckue 0CHOBbI XMMHI»

BAPHUAHT 1



YACTD A

Ilpu evinoanenuu 3adanuit ymoit wacmu (Al- AI13) evibepume monabKo 00uUH U3 Uemwvlpéx

npedﬂo.ucenublx eapuanmoeé omeema.

A 1. Ykasxcume nomep nepuooa u cpynnul, 6 KOmMopwix PAcnoa0HCeH KPeMHU

DI IV 2)I1, IV 3V, I 4) 11, 1l
A 2.00uwee Konuvecmeo 3J1eKMpPOHOE 6 amome Xaopa
1)8 2) 7 3)35 4) 17
A 3.3apao aopa amoma MazHua u €20 OMHOCUMETbHAA AMOMHAA MACCA:
1) +39; 12 2)+12; 24 3) 24;+ 19 4)2;,+24+12;24

A4. Hememannuueckue ceoiicmea y ynemenmos A 2pynn ycunusaomcs

1
) CJIEBa HAMPABO U B TPYIINAaX CBEPXY BHU3 2) cipaBa HaJeBO U B TPYIIAX CBEPXY BHU3

3
) CIIpaBa HAJICBO U B I'PYIIIaX CHU3Y BBCPX 4) CJICBA HAIIpAaBO U B I'PpyIIIax CHU3Y BBCPX

AS5. B kakom p}ldy XumuuecKue 3;iemMeHmbsl pacnojlioriceHnl 6 nop;wlce e803pacmanus uxX amomHo20

paouyca?
1) Na, Mg, Al, Si 2) Li,Be,B,C 3)P,S,Cl,Ar 4F O,N,C

A6. Yucno neimponos ¢ adpe amoma *°K paeno

1) 19 2) 20 3) 39 4) 58

A7. B kakom pady Haxo0amcsa moabKo HemMemasiivl:

3) Fe, Cu, Na, H 4) Na, K, Cu, Ca

1)S,O0,N,Mg 2)N,O,F,H
A8. B kakom psady 3anucanvi ghopmynsl eeusecme moipbKo ¢ KOGAIEHMHOU NOJAPHOU CA3b10?

1) Clp, NHs, HCI 2) HBr, NO, Br2  3) HS, H20, Sg 4) HlI, H20, PH3

A9. Kpucmannuueckyrwo cmpykmypy, n0000HYI0 CmpyKmype aimasa, umeem

1) kpemueszeM SiO2 2) oxcun Hatpus Na20 3) okcun yraepona (II) CO 4) 6ensrit pochop Ps



Al0. Kakue u3 ymeepircoenuit o ouccouuayuu 0CHOGAHUIL 6 600HBIX PACMEOPAX 8ePHbL?

A. Ocnosanus 6 600e ouccouuupyrom Ha Kamuonsl memana (unu noooonsii um kamuon NH4") u
2uopokcuo anuonvt OH ~.

b. Hukakux opyzux anuonos, kpome OH~, ocnoeanus ne oopasyrom

1) BEpHO TOJILKO A 2) BepHO ToabkO b 3) BepHBbI 00a yTBepkaeHust 4) 00a yTBEep KICHU
HEBEPHBI

All. Kakas u3 npugedennvlx peakyuii He OMHOCUMCA K PEAKUUAM UOHHO20 00Mmena?

1) Ba(NOz)2 + Na:SO4 = BaSO4 + 2NaNO3
2) KOH + HCI = KCI + H,0
3) 2KMnO4 = KaMnOs + MnO; + O,

4) Li,SOs + 2HNO;3 = 2LiNO3 + H20 + SO

AI12. Tonvko okuciumenvHole C60UCMEA NPOALIACH

1) cynehun Hatpusi 2) cepa 3) cepHas kuciota 4) cynb(ur Kanus

13. Ha cmewenue xumuueckozo pasnogecus 6 cucmeme N2 + 3H, == 2NH3 +Q

He OoKa3szbleaem 6/1UAHUA

1) nommwxenue TeMIIepaTypbl 2) MOBBIIICHUE JaBICHUS
3) yAaJIeHHe aMMHaKa U3 30Hbl PEaKlUu 4) mpyUMeHeHHe KaTanu3aTopa
Yacmo B

Omeemom Kk 3a0anuam yacmu B aensemca naéop wughp unu uucno

B 3a0anuax BI-B4 na ycmanoenenue coomeemcmeus K Kaxcooul NO3UUUU NEPBO2O CMON0uaQ
noooepume coomeemcmeyruyro no3uyuto 6mopo2o. (L{ugpvt 6 omeeme mozcym noemopamaucs).

Bl. Yemanoeume coomeemcmeue medxncoy HA36aHUEM XUMUUECKO20 COCOUHEHUS U 6UOOM C8A3U
aAMmomMoE 6 IMOM COCOUHEHUU.

HA3BAHUWE COEJIMHEHUA BU/ CBA3N




A) OUHK 1) HOHHas

B) a3oT 2) METALIMYCCKas
B) aMMHuakK 3) KOBAJICHTHAA IOJIsIpHad
F) XJIOpUJ KaJIbLHA 4) KOBAJICHTHAs HCIIOJApHaA

B2. 50 2 caxapa pacmeopunu ¢ 100 2 600vi. Maccosas 0011 caxapa é nojay4eHHOM pAcmeEope pasHa
%. (Omeem 3anuwiume ¢ MOUHOCMBIO 00 UEJIbIX).

B3. Yemanoseume coomeemcmeue mesricdy ypasnenuem peakyuu u 6euyecmeom-oKucaumenem,
yuacmeyiouwium ¢ OAHHOU Peakyuu.

YPABHEHUE PEAKIIMH OKHCJIUTE]Ib
A) 2NO + 2Hz = N2 + 2H,0 1) H,

B) 2NH; + 2Na = 2NaNH; + H; 2) NO

B) H, +2Na=2NaH 3) N,

') 4NH3 + 6NO = 5N, + 6H,0 4) NHs

B4.

Ycmanoseume coomeemcmeue mesncdy convio u peakyueii cpeovt 6 ee 600HOM pacmeope.

COJIb PEAKIINUS CPE/JIbI
A) HUTpaT Oapus 1) kucnas
b) xsopu xenesa (111) 2) HeHTpasbHas
B) cynsdar avmonus 3) menounas
I') anerar xanus
Yacts C

( OTBeT 3aNUIIUTE € MOJHBIM 00bSICHEHHEM)

UYro Takoe CKOPOCTh XUMUYECKOM peakinu, OT Kakux (akTOpOB OHA 3aBHCUT, PUBeANTE MPUMePbI
u3 sxusuu( IPUPOJIHBIX ABJIEHUH, BBITA JIIOJAEA, MIPOMBIIIIJIEHHOCTH).

Ouenuesanue:

Yacmov A — npasgunvhuiii omeem 1 6ann



Yacmv B— B1,B3,B4 — 2 6anna 6e3 omuodku. 16ann — lowmuoka
B2 -1 6ann

Yacmo C - 3 6anna

Maxcumanvhoe Konuuecmeo oannog: 23

23-226anna — «5»

21- 16 — «4»

15 -11-«3»

Menee 10 — «2»

KonTpoasnas padora Nel no pasaeny «Teoperndyeckue 0CHOBbI XUMHI
BAPUAHT 2
YACTB A

Ilpu evinonnenuu 3adanuii 3mou wacmu (Al- A13) evibepume mMonbKo 00UH U3 UEeMbBIPEX
NPeOI0HCEHHBIX 8APUAHMOE OMEema.

A 1. Ykasicume nHomep nepuooa u 2pynnwl, 8 KOMOPHIX PACHOTIONCEH 2ePMAHUTL

niL v )1, IV 3) IV, IV 4) 1V, 1
A 2.00uwee konruuecmeo 3J1eKMPOHOE 8 AMome MblUbAKA

1) 33 2)5 3) 75 4) 41

A 3.3apao aopa amoma ghocghopa u eco omuocumenvHaa AMOMHAA MACCA:

1) +31; 15 2) +15; 31 3) 30; +15 4)3;+31+15; 31

A4 B paoy Mg — Ca — Sr — Ba cnocoonocms memannos omoagams 31eKmponsl

1) ocnaGesaer 2) Bo3pacTtaet 3) He U3MEHsIETCs 4) U3MEHSETCS IEPUOIUUECKH

AS5. B kakom pady xumuueckue 31emMeHmul PAchOJI0)HCEeHbl 8 NOPAOKE 603DACMAHUA UX AMOMHO20
paouyca?

1) Na K,Rb,Cs 2)Li, Be,B,C 3)O,S,Cl,Ar 4)F, O,N,C

A6 Yucno neiimponog ¢ aope amoma *5S pasno

1) 16 2)32 3)12 4)24
A7. B kakom pady Haxo0amcs moabKo Memasivl:

1)S,0,N,Mg 2)N,O,F,H  3)Fe, Cu, Na, Ni 4)Na, K, Cu, C



A8 Kosanenmmnan nenonapnasn cea3zv peaiu3zyemcs 6 cOeOUHeHuu

1) Cros 2)P.0s 3)SO, 4)F»

A9 MoneKynapuyio KpucmaniuiecKyro peuemKy umeen Kaxdcooe u3z 08yx euiecmae:

1) rpaduT U anMas 2) KpeMHU# U Hox

3) xyiop u okcua yriepoaa (1V)  4) xnopun 6apus u okcuz 6apus
A10 Kakue uz ymeepotcoenuii o ouccoyuayuu KUciom 6 600HbIX pacmeopax éepHuvl?

A. Kucnomot ¢ 600e ouccouuupyrom na kamuoust 600opooa H * u cudpoxcuo anuonsr OH ~,

b. Huxaxux opyzux kamuonoe, kpome H* , kucnomot ne oopazyom.

1) BEpHO TOJILKO A 2) BepHO ToJbKO b 3) BepHbI 00a yTBepkaeHust 4) 00a yTBEep KICHH
HEBEPHBI

A1l Peaxuus, ypasnenue komopoii CaCOz + CO; + H20 = Ca(HCOz3)y, seasemcs peakyuei

1) o6mena 2) coequuenus  3) pa3noxeHus 4) 3aMelleHUs

A12 Kak OKMCJIHMTEJIb Cepa BbICTYNAeT B PEAKIUH €

1) XJIOpOM 2) KuciaopoaoM  3) Opomom  4) xene3om

A13 Pasnogecue peakyuu CaCO; == CaO + CO; — Q cmewaemcs enpago npu
1) YMCHBIIICHUU TEMIICPATyPhl U YBEITNUCHUH JTABICHIS
2) YBEJIMUEHUH TEMIIEpaTyphbl U YMEHBIICHUH 1aBICHUS

3) YBCIIMUCHUUN TCMIICPATYPhI U YBCIIMUCHHUU NABJICHUSA

4) YMEHBLIEHUHU TEMITEPATypPbl 1 YMEHBIICHUH JABJICHUS

Yacmo B
Omeemom K 3a0anusam yvacmu B agnaemca nadop yughp unu yucno

B 3a0anusax BI-B4 na ycmanoenenue coomeemcmeus K Kadx#coou ROZUUUU NEPEO20 Cmoadua
nooodepume coomeemcmeayouyio no3uyuio emopozo. (Llugpur 6 omeeme mozym noemopamucs).

B1 Bl. Ycmanosume coomeemcmeue Meofcdy HA38AHUEM XUMUUECKO20 COCOUHEHUS U 6UOOM CEA3U
amomoe 6 IMoM COeOUHEHUU.

HA3ZBAHUE COEJIMHEHUA BU/ CBA3U

A) MEIb 1) HMOHHAas



B) 6pom 2) meramimueckas

B) OTAaHOJI 3) KOBAJICHTHAA MMOJIsIpHAad
F) XJIOpUJ KaJlbIiud 4) KOBAJICHTHAA HCIIOJISApHAA
BOJa

B2 122 conu pacmeopunu ¢ 100 2 600v1. Maccoeas 0015 conu 6 nojiy4eHHOM pacmeope pasHa
%. (Omeem 3anuuiume ¢ MOYHOCHIbIO 00 UEIbIX).

B3 Ycmanosume coomeemcmaeue mexcoy ypagHeHuem peakyuu u popmynoi eeuecmea, Komopoe
6 OQHHOIUL PeaKuUU A6J1AemMCcsl OKUCTUMENEM.

YPABHEHME PEAKIIUU OKHMCJIUTE.]b
A) HS+1,=S + 2HI 1) NO;
B) 2s+C=CS; 2) H.S
B) 2503 + 2Kl = I, + SO, + K»SO4 3) HI
I') S+3NO; =503+ 3NO 4) s
5) SO3
6) 1

B4. Ycmanoeume coomeemcmeue meiicoy Ha36anuem 6euiecmea u cpeooil e2o 600H020 pacmeopa

HA3BAHMUE BEHIECTBA CPEJIA PACTBOPA
A) cynbdar nmHKa 1) xucnornas
B) wurpar py6umms 2) HeUTpagbHas
B) bTopun Kanus 3) menounas

D) ruapodocdar marpus
Yacre C

(oTBeT 3aNMUIIMTE C MOJHBIM 00bSICHEHHEM)

UYro Takoe CKOPOCTh XUMUYECKOH peakinu, OT Kakux (akTOpOB OHA 3aBHCUT, IPUBeEANTE MPHUMePbI
u3 sxusun( IPUPOJTHBIX SIBJIEHWUH, BBITA JIFOJAEN, MTPOMBIIIIJIEHHOCTH).



Ouenuganue:

Yacmov A — npasunvhulii omeem 1 6ann

Yacmv B— B1,B3,B4 — 2 6anna 6e3 owmuoku. 1oann — lowmuoka

B2 —1 6ann

Yacme C - 3 6anna

Makcumanvroe Koiuuecmeo oannos: 23

23-220anna — «5» 21- 16 — «4» 15 -11-«3» Menee 10 — «2»

OTBETAI:
Ne Bapuanm 1 Bapuanm 2
Al 2 3
A2 4 1
A3 2 2
A4 4 2
A5 4 1
A6 2 1
A7 2 3
A8 4 4
A9 1 3
Al0 3 2
All 3 2
Al2 3 4
Al3 4 2
B1 2431 24313
B2 33 11
B3 2412 2451
B4 2113 1233
C 1.CxOopoCTh XUMHUYECKOM PEAKIMM ONPEAEIAETCS N3MEHEHUEM
KOJIMYECTBA PEarupyrollux BEIIECTB WIW NPOAYKTOB peaKlUu
3a €IMHUIYy BPEMEHH B €JJMHULIE 00beMa.
2.CKOpOCTb 3aBHCHT OT:
[Ipupons! pearnpyromux BEIIECTB;
KoHuenTpanuu pearupyroniix BenecTs
Temneparypsl
KaranuzatopoB/uHrnOuTOpOB
3.I1pumepsnt

KonTtpoabHnas padora Ne2 3a 1 mosyroaue

Hean:mpoBepka 3HaHM 00ydaromuxcs 3a Kype 11 kiacca.




Bpems npoBenenusi: 40 MUHYT
®opma npoBeJeHUs : TECT
Cucrema OLleHUBAHHUA:

Kaxxnoe mpaBuibHO BBINOJIHEHHOE 3aiaHue uacmu [ (C BHIOOpOM OTBeTa) oleHMBaeTcss B 1 Oa.
[TpaBWIBHBIM CUMTAETCSI, €CITM OOBE/ICH TOJIBKO OJIMH HOMEP BEPHOTO OTBETA.

3amganue yacmu 2 (C KpaTKUM OTBETOM) CUMTAETCSl BBHIMOJHEHHBIM BEPHO, €CJIM yYKa3aHHBIE B OTBETE
uudpel (M UX TOPSAIOK) COOTBETCTBYIOT MPAaBWJIBHO BBIOPAHHBIM BapHaHTaM oTBeTa. l[loiHbIi
MPaBUJILHBIN OTBET OIICHUBAETCS 2 OajiaMu, 3a HETTOJHBINA MPAaBHIIbHBINA OTBET — 1 Oaiy, 3a HEBEPHBIN
oTBeT (Wiu ero orcyrcrBue) — ) 6amioB.

3ananue yacmu 3 (C pa3BEPHYTHIM OTBETOM) CUUTAETCS BBHIIIOJHEHHBIM BEPHO:

Cl  mpaBWIBHO BBIMIOJIHEHBI BCE OJJIEMEHTHI 3aJaHUS: PACCTABJICHBI KOd()PHUIMEHTHI, yKa3zaH
OKHUCIIUTEIh U BOCCTAHOBUTEND (3 Oama). 3a KaKIbplii MPABHILHO BBITIOJHEHHBIA JIEMEHT 3aJlaHUS
craBurcs 1 6amt;

C2  mpaBUIBLHO BBIMOJHEHBI BCE ACHCTBHUSA 3aJaud: 3allMCAaHO YPAaBHEHHE PEAKIUHU, OIpe/eicHa
Macca BelIeCcTBa B pacTBOPE UJIU BEIIECTBO B HEJOCTATKE, HAJEHO HEM3BECTHOE MO 3a1aye (3 6amna).
3a KaxxJ0€ MPaBUIIbHO BBHIMOJTHEHHOE ICHCTBUE 3a7auu cTaBUTCs 1 6as;

MaxkcuManbHOE KOJIMYECTBO OaJIOB MpeAcTaBieHo B Tabnuie 1.

Tabnuya 1
MaxkcuManbHOE KOJIMYECTBO OaIoB
Bun paboter
Yacte 1 | Yacts 2 | Yacts 3 | UToro
Hroroas koHTpoabHas padora| 10 6 6 22
Oyenusanue pabomol
OnenuBanue pabOTHI MPEICTaBICHO B TaOIU
Tabn
uya 2
Bun pabotsr KonuuectBo % BBIIOTHEHUSI Ornenka
OaoB paboThI
KonTponbhas padoTa B pamkax Menee 4 Menee 30 «@2»
IIPOMEKYTOUYHOM aTTECTaluU 7_11 30-52 Gy
12 - 17 53-82 «»
18 — 22 83-100 «5»
KonTpoubnas padora Ne2 3a 1 moayrogue
1 BapuanT
Yacms 1

Buumamenvno npouumatime xasicooe 3adarnue (A1 — A10), uz uemvipex npeodioNHCeHHBIX BAPUAHINOE
omeemog gvlboepume 0OUH NPABUTLHBIL U OMMembme e20.
Al. HauOobIiiee 4nciio HEUTPOHOB COJIEPIKUTCS B SAPE aTOMA
1) cepsl 3) a3ota
2) Hatpus 4) maraus



A2.Atom Hanbosee aKTUBHOTO HEMETAIJIa UMEET SJIEKTPOHHYIO KOHPUTYPALTHIO
1)1s22522p®3) 1522522p°3s23p*
2)15225%2p®3s%3p°4) 1s22522p°
A3. KucnoTHble CBOMCTBA BBICHIMX OKCHOB XMMUYECKHUX 3JIEMEHTOB SA IpymIibl B psay
N20s5 — P20s5 — As205 — Sho0Os

1) ycunuBatorcs 3) ociabeBaroT

2) HE U3MEHSIOTCS 4) cHayaa yCHJIMBAIOTCS, a 3aTeM 0ClIabeBalOT
A4. XrMuueckas cBs3b B MOJIEKYJIaX CEPOBOJIOPO/Ia U HUTPHIA KAJIbLIUS COOTBETCTBEHHO

1) KoBaJICHTHAs MOJISIPHAS U METAJTHYECKast 2) MOHHAs ¥ KOBAJICHTHAsI TIOJISIPHAsI

2) KOBAJICHTHAs MOJISIPHAS] U HOHHASI 4) KOBaJICHTHAsI HETIOJISIPHASL M HOHHAS

AS.MonekyiisipHass ~ KpUCTaJUIMYECKasl pEIIeTKAa XapakTepHa Uil  KaKIOro M3  BEUIECTB,
PaCTIOJIOKEHHBIX B Py

1) xene3o, GTOp, XJIOPU KATBIIHS

2) anMas, Kapoua KpeMHusi, 60p

3) MMHK, MEllb, KAPOU KPEMHHSI

4) MeTaH, XJIOp, BOJAOPOJ

A6. B coequaenusax NH3, N20zu HNO3a30T nMmeeT cTerneHun OKMCICHHsI, COOTBETCTBEHHO PaBHBIC

1) +3,+3,+5 3)-3,+3,+5

2) -3,-3,+5 4) -3, +3,-5

A7. Cymma k03 (HUIIMEHTOB B YPAaBHCHUH PEAKITUN MEKIY CEPHON KUCIOTOW U OKCUIOM KaJIHsl
paBHa:

14 2)5 3)6 4) 8

AS8. IIpakTryecku HEOOPATUMO MPOTEKAET PEaKIUsi HOHHOTO OOMEHa MEXKIY PAaCTBOPAMH:

1) runpokcuIoM HaTpHs U cylb(aToMm Kanus; 2) XJIOPUIOM KaJbIUs U HUTPATOM Oapus;

3) TUIPOKCHUIOM KaJHsl U HUTPATOM LIMHKA, 4) cepHOM KUCIOTOM U XJIOPUIOM HATPHUS

A9. BepHbl nu criefyroniye CyAeHus 0 IpaBuiiax 0e30nacHoi paboThl B XUMUYECKOM Taboparopun?
A. HarpeBaemyro npoOUpKy HYKHO JAep>KaTh OTBEPCTUEM OT ceOsl.

b. lnsa yckopeHust pacTBOPEHHUS TBEPbIX BELIECTB HYKHO 3aKpbITh OTBEPCTHE MPOOMPKH MaIbLEM U

BCTPSIXHYTb.
1) BepHo TONBKO A; 2) BepHO Tosbko b; 3) BepHbl 00a cyxaenus; 4) o0a CyKIeHHs] HEBEPHBI

Yacmo 2
B1. BriGepute ypaBHEHUs peakiinii, B KOTOPBIX AJIEMEHT BOJOPO/ SBISETCS BOCCTAHOBUTEIEM
1) S+ H;=HsS; 3) 2NH3z = 3H2 + Ny; 5) H2 + Ca = CaH:

2) H2S 04+ Ca=CaS 04+ Hy; 4) 2H2 + O2 = 2H20;
B2. YcraHOoBUTE COOTBETCTBHE MEXKY MOJIEKYJIIPHBIM U COKPalIEHHBIM HOHHBIM YPaBHEHUSMHU

peakuuii
Hcxonnsle BelecTsa IIponykTsl peakuuu
A) CaCO3 + 2H NO3z = Ca (NO3)2 + CO,1 + H20 1)H*+OH =H0
B) HCI + NaOH = NaCl + H,0 2) HsPO4 = 3H *+ POs*
B) H3sPO4 + 3AgNO3 = AgsPO4 | + 3HNOs 3) 3Ag * + POs*> = AgsPOs|

4) CO% + 2H * = CO21+ H20
5) Ca COs + 2H* = Ca?* + CO,t+ H20

Yacmos 3



C1lcnonb3yst METOT SJIEKTPOHHOTO 0ajaHca, COCTaBbTE YPaBHEHUE PEAKIIUU
Na;SO3 + KMnOs + KOH — KoMnOs + NaxSO4 + H20

OnpezxenHTe OKHCIIHNTEIb U BOCCTAHOBUTCIIb.

C4 Ormpenenute KOIU4eCTBO BellecTBa cynbdara sxenesa(ll) Bcrynusiiero B peakiuto ¢ 8kr 10%-
HOTO PacTBOpa TUAPOKCH/IA HATPUS

KonTpoabsnas padora Ne2 3a 1 nosyroaue
2 BapuaHT

Yacmy 1
Buumamenvno npouumatime xkasxcooe 3adarnue (A1 — A10), uz uemvipex npeodioNHCEHHBIX BAPUAHMOB
omeemos gvlboepume 0OUH NPAGUNILHBII U OMMembme e20.

A1 HauboJbliee 41ciio IpOTOHOB COJIEPIKUTCS B SIIpE aToMa
1) mHaTpus 2) amoOMUHUS 3) marauss  4) KpeMHHUS

A2AToM HanboJiee aKTUBHOTO METaJlJIa UMEET DJICKTPOHHYIO KOH(PUTYypAIIHIO
1)1s22s22p®3s23pt  3) 15%2522p83s?
2)15225?2p®3s%4) 152252

A3 KucinoTHbie CBOMCTBA BHICIIMX OKCHIOB XMMHUYECKUX 3JIEMEHTOB 2 IEPHOJIa CJIeBa HAIPaBO

1) yeunuBarorcs 3) ocnabeBaroT

2) HE U3MEHSIOTCS 4) cHavaja yCHJIMBAIOTCS, a 3aTeM 0CIIa0eBarOT

A4 XuMnueckas CBI3b B MOJICKYJIaX BOJAbI U aJllOMUHUA COOTBCTCTBCHHO

1) KoBaJieHTHAs TIOJISIpHAS. U MOHHAS 2) MOHHAs ¥ KOBAJICHTHAsS TIOJISIpHAs

2) KOBaJICHTHAS TIOJISIPHAS M METAJUINYECKast 4) KOBaJICHTHASI HETIOJISIPHAS U MOHHAS

A5 HonHas KpuCTalIMuecKas pelleTKa XapakTepHa AJs KaXKJIOTO M3 BEILIECTB, PACIIONOXKEHHBIX B
pany

1) >xene3o, GTOpP, XJOPUJ KaTbIUS

2) anmas, KapOouj KpeMHus1, 6op

3) XJopuja LIMHK, HUTpAT Meau (2), kapOoHaT Kaius

4) wMmeTaH, XJ0p, BOJIOPO.

A6 B coenHEeHUAX HUTPAT Kajus, a30T, HUTPUJ KaJlus CTEIEHb OKUCIIEHHS a30Ta COOTBETCTBEHHO
1) yBenMuuBaroTCs 3) HEe U3MEHSIOTCS

2) yMeHbIlaeTcs 4) cHauasia yBEIMYMBACTCSA, a 3aT€M YMEHbIIACTCS

A7CymMa k03((HUIIMEHTOB B ypaBHEHHH PEAKIIMU MEXKAY a30THOW KHUCIIOTOM U OKCHJIOM KaJIbIHs
paBHa:

1)4 2)5 3)6 4)8

A8llIpakTuuecku HEOOpPaTUMO MPOTEKAET peaklys HOHHOIO 0OMeHa MEX/y pacTBOpamHu:

1) runpokcuioM Hatpus U cyibdarom menu (2);  2) XJIOPHUIOM Kalblidg U HUTpAaTOM Oapus;

3) TUAPOKCHUIIOM KaJIUsl U HUTPATOM HaTpPHUS; 4) cepHOM KUCIOTOM U KapOOHATOM HATPHUS

A9 BepHbl J1u clieyIoIne CyX/IeHUs O IpaBuiiax 0e30macHoi paboThl B XUMUYECKOi 1abopaTopun?
A. He BbMBaTh N30BITOK peakTHBa 0OPaTHO B CKIISTHKY

b. OcTopoKHO 3aKpBIBaTh CIUPTOBKY KOJIITAYKOM

1) BepHO TonbKO A; 2) BepHO ToibKO b; 3) BepHBI 00a cyxaenus; 4) o6a cyxIeHus

Yacms 2

B1. BriGepute ypaBHEHUs peakinii, B KOTOPIX 2JIEMEHT METAJLI SIBJISETCS BOCCTAHOBUTENIEM

1) Sn+ O2=SnO; 3) 2AIHz = 3H2 + 2Al; 5) Hz+ Ca=CaH>



2) H2S O4 +2K=K>2S O4 + Hy; 4) 2FeCly + Clz = 2FeCla.

B2. YcraHOBUTE COOTBETCTBUE MEXKY MOJIEKYJISIPHBIM U COKPALIEHHBIM HOHHBIM YPaBHEHUSMHU

peakuui
HcxonHble BemecTBa ITponykThl peakuuu
A) K2CO3+2H NO3 = 1) K2CO3 + 2H" = 2Na" + CO21+ H20
b) HCI + KOH = 2)H" +OH =H)0
B) H3PO4 +3AgNO3 = 3) 3Ag " +POs* = AgsPOs]
4) COs* + 2H * = CO21+ H20
5) H3PO4 = 3H *+ PO4*
Yacmp 3

C1Ucnonb3ys METO/1 DIEKTPOHHOTO GajlaHCca, COCTAaBbTE yPABHEHHE PEAKIMH
Ca+ HNO3 — Ca (NOz)2+ NHz+ H.O

OHpCZIe.HI/ITe OKHCIHNTECIb U BOCCTAHOBUTCIIb.

C2 Ornpenenute KOJIMYECTBO BEIIECTBA COJIH, MOTY4EHHOM npu peakuu 20 I rTUAPOKCUAA HaTPUsI C
9,8 T cepHOil KUCTIOTHI

1 BapuanT
OtBernI
OTBeTslI K 3a1aHUsAM wacmu 1 ¢ BLIOOPOM OTBeTa

3amanue OTtser
Al 1
A2
A3
A4
AS
A6
A7
A8
A9
Al0

OTBeTHI K 3alaHusAM yacmu 2c¢C KpaTKUM OTBETOM

AN WP W| B[ DN WO D>

3aganue OtBeTr
B1 14
B2 513
B3 2131

DeMeHTHI OTBeTa 3aJaHuil yacmu 3 ¢ pa3BEPHYTHIM OTBETOM




Cl

Conep:xaHue BEPHOr0 OTBETA M YKA3aHUSA M0 OLIEHUBAHHIO
(nomyckarTcs nHbie (GOPMYJTHPOBKH 0TBETA, He HCKAXKAIOIINE €r0 CMbICJIA)

OJEeMEHTHI OTBETA:

l) OmnpeaACICHbI HEAOCTAIOIIHNE B CXEME PCAKIIMU BCIICCTBA U COCTABJICH 3HCKTpOHHBII71

OasiaHC:

2) yKa3zaHo, YTO cepa B CTCMEHH OKHUCICHUS +4 SBISCTCS BOCCTAHOBUTEIIEM,
a Maprasel| B CTENEHHM OKHCIeHus +/ (WM IepMaHraHaT Kaius 3a CUET MapraHia B

CTETIeHU OKUCJICHUS +7) - OKUCITUTEIIEM;
3) COCTaBJICHO ypaBHEHUE PEAKIUH:

Na2S03 + 2KMnO4 + 2KOH = Na;SO4 + 2K2MnO4 + H20

OtBeT HpaBHHLHLIﬁ u HOHHbIﬁ, BKJIIOYACT BCC HA3BAHHBLIC BBIIIC 3JICMCHTHI

B otBeTe A0omymcHa OIIOKa TOJILKO B OJHOM H3 3JICMCHTOB

B otBete AOIMYHICHBI OIINOKH B ABYX 3JICMCHTAaxX

C2

Maxcumanvuviu 6ain

CopaeprxaHue BEPHOT0 0TBETA M YKA3aHMS M0 OLEHUBAHUIO (I0NMYCKAIOTCSI MHbIE
(opMyJIMPOBKH 0TBETA, He HCKAKAIOIINE €r0 CMbIC/IA)

DJeMeHTHI OTBETA!
1) cocraBneHO ypaBHEHUE pPEaKLIUU:
2NaOH + FeSO4 = Na2SO4 + Fe(OH):

2) paccuuTaHa Macca THIPOKCH/Ia HATPUS B UCXOAHOM PAacTBOpE:

m(NaOH) = 8000- 10/100 = 800 r

3)paccunTaHO KOJIMUYECTBO BEIIECTBA CYyNb(arta xkene3a(2), BCTYNHUBIIETO B PEAKITUIO

x=2800-1/80=10Tr

OTtBeT HpaBI/IJ'II)HI)H\/'I u HOJ'IHI:II71, BKJIIOYA€T BCC HA3BAHHBIC BHIIIIC 3JICMCHTHI

B otBeTe A0mymicHa OIIOKa B OJJHOM M3 Ha3BaHHBIX BBIIIC DJICMCHTOB

B otBeTe AOMMYHICHBI OIINOKH B ABYX U3 HA3BAHHBIX BBIIIC 3JICMCHTOB

2 BapuaHT
OTBeTLI:

OTBeTHI K 3aaHusAM uacmu Ic BBI60pOM OTBCTa

Maxkcumanvuoiil 6auin

3amanue OtBer
Al 4
A2 3

Banasl

Baaasl



A3 1
A4 2
AS 3
A6 2
A7 3
A8 1
A9 3
Al10 3

OTBeTHI K 3a1aHUSIM yacmu 2 C KPaTKUM OTBETOM

3aganue OTtBeT

B1 145
B2 423
B3 2131

DneMEeHThI OTBETA 3aaHUM uacmu 3 ¢ pa3BEPHYTHIM OTBETOM

C1

Coaep:xaHue BepHOro OTBETA U YKa3aHUSA 110 OLlCHUBAHUIO Banabl

(momyckaroTcsi HHBbIE (OPMYJIMPOBKH OTBETA, He HCKAKAIOIINE ero CMbICJIA)

DJIeMEHTHI OTBETA:
1) ompejeseHbI HEAOCTAIOIINE B CXEME PEAKIIMU BEIIECTBA U COCTABIICH 3JICKTPOHHBIH
OasiaHC:

Ca ------ - 2 @-m-mmen- Ca2) yka3aHO, 4YTO a30T B CTENEHH OKHCICHHS +5
SBIISICTCS OKUCITUTENIEM, a KalblWii B cTeneHn okucieHuss 0 - BOCCTaHOBHTENEM;
3) cocTaBlICHO ypaBHEHUE PEAKIIHU:

4Ca + 9HNO3z — 4Ca (NO3) 2+ NHz + 3H20

OTBeT MpaBUIILHBIN U TIOJHBIN, BKJIIOYAET BCE HA3BAaHHBIC BBIIIE DJIEMEHTHI 3
B otBete nomymena ommoKa TOJBKO B OJHOM U3 DJIEMEHTOB 2
B oTBeTe momyieHsl oMOKY B ABYX dJIEMEHTaX 1

Maxcumanouvii 6arn | 3

C2

ConeprxaHue BEPHOT0 OTBETA M YKA3aHHS M0 OLEHHBAHUIO (I0MYCKAIOTCS MHbIE Baniasl
(hopMyJIMPOBKH 0TBETA, He HCKAKAIOIINE €r0 CMBbICJIA)
OJeMeHTHI OTBETA:
1) coctaBneHO ypaBHEHUE PEAKIIUU:
2NaOH + H2S04 = Na2SO4 + 2H20
2) ompe/eNieHO BEIIECTBO B HEIOCTATKE:
20/80 oOomnbie, uem 9,8/98; H2SO4 B HemocTaTKe

3)paccunuTaHO KOJIMYECTBO BEIIECTBA Cyib(aTa HaTpHs (COJIb), MOTYUUBIIETOCS B



pe3ynbTaTe peakiuu

x=9,8-1/98 =0,1 moap

OtBeT HpaBI/IHBHHﬁ u HOHHBIﬁ, BKJIIOYACT BCC HA3BAHHBIC BBIIIC 3JICMCHTHI 3
B otBete J0ITyHi€Ha oII1M0OKa B OJHOM M3 Ha3BaHHBIX BbIIIC 3JICMCHTOB 2
B otBeTe AOIMYIICHBI OIINOKH B JABYX M3 HA3BAHHLIX BBIIIC 3JICMCHTOB 1

Maxcumanvroui 6ain | 3
[lepeBon 6aIOB B OIICHKY
«3» - 11-14 Gannos
«» - 15 -19 Gannos

«5» - 20 -22 banna

HUTOI'OBASA KOHTPOJIbBHASA PABOTA 11O XUMHUHU

Heab:npoBepka 3HaHM 00yuaromuxcs 3a kype 11 knacca.

Bpems nposeagenusi: 40 MuUHyT
dopma npoBeeHUs1: TECT
Cucrema OLleHUBAHHUA:

3a mpaBWJIbHBIN OTBET Ha KaXkJ0oe u3 3aaanuii 4, 6 craBurcs - 1 6aJuI.

3a MoNIHBIN MpaBUJIBLHBINA OTBET B 3aaHusX 1-3, 7-8, ctaBuTcs - 2 6aj1a; eciu JomylieHa oaHa
ommOKa — 1 6ant; 3a HeBepHbIH 0TBET (Oosiee 0THOM OmMOKK) WK ero orcyrcTBre — O 6anoB.

Kpurepuu onieHuBaHus 3aJaHUN ¢ pa3BEPHYTHIM OTBETOM
3a mpaBWJIbHBIN OTBET Ha Kaxkoe U3 3afanuii 5 u 10 ctaButcs -3 Oaia.

3a TONHBIA OTBET MpHU peUIeHWH 3amaHus 9 craButcs -4 Oayia: MPaBUIBHO BBICUMTAHBI
CTETEHU OKUCJIEHUS, yKa3aHbl OKUCIUTEIb, BOCCTAHOBUTEIND, OTpeIesieHbl HEJOCTAIOIME BEIIECTBA, U
paccraBiieHbl K03()(UIMEHTH B YpaBHEHUN PEAKIIHH.

Hroro 22 6asi1a

1 BapuanrT.

1. DieKkTpoHHYI0 KOH(GHTYparmio NS?NP® B OCHOBHOM COCTOSHMM MMEIOT aToMbl M HOHBL Llndpsl
3aMUIIATE B TIOPSIKE BO3PACTAHMUS.

1. Mg
2. Ne



3.K*
4.B

5.07
6. Fe

2. YcTaHOBUTE COOTBETCTBHE MEX]ly Ha3BaHMEM BELIECTBA U KJIACCOM HEOPraHMYECKUX COEIUHEHUH,
K KOTOPOMY OHO IIPUHA]JIEKUT.

HA3BAHUE BEIIECTBA KJIACC COEJUHEHUI

A) cepHas KuciaoTa 1) menoyn

b) xnopua Hatpus 2) OCHOBHBIN OKCH]T

B) runpokcun kanus 3) ocHOBaHuE

I') okcun kanbims 4) aMm(OTEepHBIN OKCHT

5) KHCIIOTHBI

6)cpeaHue cou

3.l MeTaHa XapakTEpHBIL:

1) peakuus rugpUpOBaHUS

2) TeTpasgpudeckas (hopMa MOJIEKYIIbI

3) HanmMuue 7- CBA3M B MOJIEKYJIe

4) sp3-rubpuanzanus opouTaieii aroma yriiepoja B MOJICKYJIe
5) peakiuu ¢ raJoreHOBOIOPOIAMH

6) ropeHre Ha BO3/IyXe

4. Jluxpomart HaTpus TpopearupoBai ¢ TUAPOoKcuaoM HaTpus. [lomydenHoe BemecTBo X obpaboTtanu
CEpPHOW KHCIOTOM, M3 0Opa30BaBIIETOCS PAacTBOpA BBIACIIIIM BEIIECTBO Y oOpaHkeBoro IBera. M3
MpeIIoKEHHOTo TiepeyHsl BbiOepuTe BemecTBa X U Y, KOTOPbIE COOTBETCTBYIOT IMPHUBEACHHOMY
OTHCAHUIO.

1) Na2Cr207
2) Na2CrO4

3) NaCrO2



4) Na3[Cr(OH)6]
5) Na2S04

3anumure B TaOIUIly HOMEpa BRIOPAHHBIX BEIIECTB MOJI COOTBETCTBYIOIIMMHU OYKBaMHU.

X Y

5.COoKpalleHHOE HOHHOE YypaBHeHHMe peakmun Ba?t + CO3%* = BaCO3| cooTBercTBYeET
B3aUMOJICCTBHIO:

1) BaCl2(p-p) u CaCOs3;

2) BaCI2(p-p) u K2CO3(p-p);
3) Ba(NO3)2(p-p) u CO2;

4) BaSO4 uNa2CO3(p-p)

3anumure ero B MOJICKYJISIPHOM, ITIOJTHOM MOHHOM BHUAC, YKAKUTC LIBCT OCAaJKa.

6.13 NpCAIOKCHHOI'O IICPCUHA OKCHIOB BLI6epI/IT € IBa OKCHJia, KOTOPLIC BSaHMOHeﬁCTBYIOT C BO,Z[OfI.
1) Si02

2) P205

3) BaO

4) Al203

5) CuO

3anumnmMTe B M0JIe OTBETAa HOMEPA BHIOPAHHBIX OKCHIIOB

L]

7.YCTaHOBUTE COOTBETCTBHUE MEXKAY CXEMOW pEaKIUd W WM3MCHEHHEM CTEICHH OKHUCIICHUS
BOCCTAHOBUTEJII B O3TOM peakIMHu: K KaXIOW TMO3UIMK, 0003HAUeHHOW OYKBO#, moabepute
COOTBETCTBYIONUIYIO ITO3UIIHIO, 0003HAYCHHYIO I (POH.

CXEMA PEAKIINUN N3MEHEHME CTEIIEHU
OKUCJIEHMA
BOCCTAHOBUTEJIA
A) NH3 + MnO2 — N2 + Mn203 + H201) -3 — 0

B) Zn + KNO3 + KOH + H20—2) -1 — 0



—K2[Zn(OH)4] + NH33) 0 — +2
B) CaH2 + H2S—CaS + H24) 0 — +4

I') S+ KOH — K28 + K2S0O3 + H205) +2 — +4
6) +4 — +6

3anummre B Ta0IUIy BEIOpaHHBIC IIU(PHI 0]l COOTBETCTBYIOIIMMU OYKBaMU

A b B I

8.YcraHOBUTE COOTBETCTBHE MEXIYy (OPMYJIONW COJIM M OTHOIICHHEM €€ K THUAPOIN3Y: K KaXIOou
MO3UIUH, 0003HAYEHHOW OYKBOI, TOI0EpUTE COOTBETCTBYIOILIYIO MO3HIINIO, 0003HAYECHHYIO LU(POIA.

®OPMVIJIA COJIN OTHOLUEHUME K TUAPOJIN3Y

A) MgBr2 1) runponuzyercst o KaTHOHY

b) (CH3COO)2Cu 2) TUAPOIU3YETCS 110 AHHOHY

B) Fe2(S04)3 3) ruIpOIU3yeTCs M0 KaTHOHY U aHUOHY
I') NaF 4) runpoau3y He MojBepraercs

3anuuuTe B Ta0IMILy BEIOpaHHbBIE LU(PHI 10 COOTBETCTBYIOLIUMH OYKBaMHU.

9.Mcronb3ys METOJT SJIEKTPOHHOTO GalaHca, COCTaBbTE yPABHEHHE PEAKIIHN:
K2Cr207 + H2SO4 + SO2 = Crz(S04)3 + K2SO4 + ...

Vkaxure OKHCIHUTC]Ib, BOCCTAHOBUTCIIb.

10. Paccuutarh Maccy MeTaNTIMUYECKOro 0cajka, 00pa30BaBIIErocs MPH HarpeBaHUU 92r
yKCycHoOro anpiaeruaa u 15,9 r ammuauynoro pactBopa okcupaa cepebpa(l), ecnmu maccoBas nosis
BBIXOJIa IPOJIyKTa cocTaBuiIa 96% 110 CPaBHEHUIO C TEOPETUUECKH BO3MOXKHBIM.



2 BapMaHT.

1. OnrHAKOBYIO AJIEKTPOHHYIO KOHPHUTypaIMio UMEIOT aTOM aproHa ¥ YaCTHILIBI
1. Ca?*
2. N3+
3. Be?*
4. 0%
5.CI

6.P%

2. YcTraHOBUTE COOTBETCTBHE MEXKAY HAa3BaHUEM BEILECTBA U (DYHKLIMOHAILHOM IPYIIION, BXOASILEH B
COCTaB €ro MOJICKYJBI: K KaXXIOW MO3UIMH, 0003HAYCHHON OYKBOM, IMOJOCPHTE COOTBETCTBYIOIIYIO
MO3UITUIO U3 BTOPOTO CTONIOIA, 0003HAYCHHYIO [IH(POi.

HA3BAHMUE BEIHIECTBA OYHKIMOHAJIbHA S
I'PVIIIIA

A) aHUIMH 1) kapbokcunpHas Tpyrnna

b) sTtanans 2) HATpOTpyMIa

B) stunenrnukons 3) aMuHOTpYIITa

4) anpaeruaHas rpymmna
5) TUapOKCHUIIBbHAS TPYIIIA

3anumure B TaOIUIly BEIOpaHHBIE IIU(PHI 0] COOTBETCTBYIOIIMMHU OYKBaMHU.

A b B

3. I MeTalsIM4ecKoM CBSA3H XapaKTEepPHBI:

1) KOBKOCTB

2) Terpasgpudeckas (hopMa MOJIEKYIIbI

3) B y371ax KpUCTALIMYECKONW PEMIETKH PACIIONIOKEHBI MTOJI0KUTEIbHBIE HOHBI METaJlIa

4) BbICOKasI 3JIEKTPO- U TEIUIONPOBOIHOCTD

5) cBs3b, 00pa30BaHHAs AJIEKTPOCTATUYECKUM MPUTSHKEHUEM MEX/1y KAaTHOHAMU U aHHOHAMU

6) HaChIIIAEMOCTh



t°S03

4. 3anaHa cienyromas cxema npespamieHuit Bemects: MgCO3 —>XY —>
Ornpenenure, Kakue U3 yKa3aHHBIX BEILECTB ABJISIIOTCA BemecTBaMu X U Y.
1) cynbdart maraus

2) cynb(hUT Maruus

3) cynbdun Maraus

4) okcua MarHus

5) kapOu Maruus

3anummure B Ta6n1/1uy HOMEpa BBI6paHHBIX BCIICCTB 11O COOTBETCTBYOIINMU 6YKBaMI/I.

X 1Y

5. CokpalmieHHOe HOHHOe ypaBHeHHme peakmuu Fe?* + 20H™ = Fe(OH)2| cooTBercTByer
B3aMMOJICHCTBHIO

1. Fe(NO3)3 u KOH
2. FeSO4 uLiOH

3.Na2S u Fe(NO3)2
4.Ba(OH)2 u FeCl3

3amuiumTe ero B MOJICKYJISIDHOM, ITIOJITHOM HOHHOM BHUC, YKAKUTEC IBCT OCAAKaA.

6. U3 mpennoxkeHHOro IMepedHs BBIOEpUTE JBa BEIIECTBA, C KOTOPBIMU MOTYT pPEarupoBaTh Kak
yIJEpO, TaK ¥ KaJIHil.

1) amromMuHUI

2) BOJIOPOT

3) okcup HaTpus

4) oxkcup yraepona(ll)
5) xuciIopos

3anummuTe B MOJIe OTBETA HOMEpa BI)I6paHHI)IX BCIIICCTB.

[ T ]



7. YCTaHOBUTE COOTBETCTBHE MEXKY YpaBHEHHEM peakIuu U (HOPMYJION BEIIeCTBA, SBIISIOMIETOCS
BOCCTAHOBUTEJIEM B JaHHOW PEAKIMU: K KaKION MO3UIHMH, O003HAYEHHOW OYyKBOH, mombOepute
COOTBETCTBYIOIIYIO TTO3UIINIO, 0003HAUCHHYIO LU(POIA.

VPABHEHME PEAKIIUH BOCCTAHOBUTEJIb
A)H2S + 12 =S+ 2HI 1) NO2
B) S + 2HI = 12 + H2S 2) H2S
B) 2S03 + 2KI = I2 + SO2 + K2804 3)H
T) S +3NO2 = SO3 + 3NO 4)S
5) K

6) I2

A b B T

8. YCTaHOBUTE COOTBETCTBHE MEX Ty (OPMYIION COIM U CPElloil €€ BOJAHOTO PacTBOpa: K
Ka)KJ0W MO3UIIMH, 0003HaYeHHON OYKBOM, IOJOEPUTE COOTBETCTBYIOLIYIO MO3UIINIO,

0003Ha4YeHHYIO [T POH.

OOPMVIJIA COJIN CPEJIA PACTBOPA
A) K3PO4 1) HeiTpanbHas

b) BeClI2 2) xucnas

B) CuSO4 3) menoyHas

I') SrCI2

3anumure B TaOIUIy BEIOpaHHBIE IIU(PHI O] COOTBETCTBYIOIIMMHU OYKBaMHU.

A b B r

9. Hcnonb3yst METO IEKTPOHHOTO OanaHca, COCTaBbTE YpaBHEHHE PeaKLUu:
FeCI3 + H2S = FeCI2 + ... + HCI

OHp CACIINTC OKHUCIIUTEIIb, BOCCTAHOBHUTCIIb.



10. PaccumnTaliTe MaccoByIO JOJI0 CEPHOW KUCIOTHI B paCTBOpE, MOJydeHHOM  cMmemeHuem 200 mi
20 % -Horo pacTBOpa cepHOM KUCIOTHI IIOTHOCTHIO 1,2 /Mt u 150 Mt 10 %-Horo pacTBOpa HUTpaTa
Oapust mIOTHOCTHIO 1,04 T/MIL.

OTBeThI:

Bapuanr 1.

235

5612

246

21

2

23

1324

1214
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S- BOCCTaHOBUTEID
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Bapuanr 2.

156

245

134

41

2

25

2354

3221
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Fe — oxucnuTens, cepa
S - BOCCTaHOBHUTEIb
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11,28%

[TepeBo 6amIOB B OIIEHKY
«3» - 11-14 damnos
«4» - 15 -19 damoB

«5» - 20 -22 bamna
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