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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
@enepanuu Ha nepuoa 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHEr0 00IIero oOpa3oBaHUs CPEACTBAMU YyUEOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlmuX 1ened MW MPUHLMUIOB, 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.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aHUMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W MNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHONO BKJIIOYEHHUA B JKU3Hb COLMYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

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

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlICHU O CTpoeHHHu BemlecTB. CBeAeHHMs 00 wH3ydaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHUECKUX MO3HIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M INPUMEHEHHH, a TAKKE O XUMHUYECKHX PEaKIUIX, UX CYLIHOCTH U
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JpPYTMMH HayKaMM, PacKpbIBAlOT €€ POJIb B IIO3HABATEIBHOM M IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBATh MH(MOpPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCA MHPOBO33PEHYECKONW OCHOBBI IS TOHMMAaHHS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYM MEXIy HOBbIMH (haKTaMU U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaromMxcsi NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku MH(pOpMAaIK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS ONbITa MPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



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

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

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

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

Hapsiay ¢ aTum, conepkaTelbHasi XapaKTepUCTUKA LeJIel U 3a/1ad U3yYeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKHUX 3a/1ay.

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

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), WMMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UISl DPAa3jIM4YHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS SHEPTETUIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

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

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oomiero odpazoBaHusi, coctabisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3U.

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

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

Yriaesogopoasl

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

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPONUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOyramueHn-1,3: cTpoeHue, BakKHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (peaklUMM THAPUPOBAHUS, rajJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae,  cmpoenue,  Quauyeckue U  XumMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

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

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MpPEeBpaIleHUIl:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOTeHONPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

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

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHWMUYECKHME CBOMCTBA (pEaKIMM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOIa M 3TaHOJa Ha OPraHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIA.

@deHoJ: CTPOCHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), TOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KHUPOB.



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

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

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Mmemu(ll)), MHOrOaTOMHBIX CIUPTOB (B3aMMOJCHCTBUE TIIHMIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MIPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTcojeprkalue OpraHu4ecKue COeTMHEHMS.

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

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHME CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUI:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IIBETHHIC PEaKIIUU OCIIKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPU3AITHS ¥ TTOJTMKOHICHCAITHSL.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUil:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIb30BaHWE KakK OOIIWX eCTeCTBEHHO-
HAay4YHBIX TOHSTUH, TaK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiIaccu(uKaiys, MepuoandHOCTh, HAOI0IeHNE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAeMbI€, TOILIIMBO,
peCypchl.

TexHoJOrus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAJIBLHOIO MHUTAHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
MCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJsipHas W TMOJSpHAsl, UOHHAs, MeTajinyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

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

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

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS W MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

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

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HUCIIOIb30BAHUEM IOHSATHUSI «MACcCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoa, cephl, hochopa u yriepoa).

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

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



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

XUMHUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPHUH, KalHWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINN «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAIOB, PEIICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

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

XuMHA ¥ KU3Hb

Ponp xuMun B oOecrieyeHUH IKOJIOTUUYECKOM, PHEPreTUUECKON U TMHUILEeBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

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

XuMus W 3J0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MMaCHOTO MCIOJIL30BaHUS MpenapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUM, SBJISIIOIIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, UBMEPEHUE, SIBJICHHUE.



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

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

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

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W TpeIMETHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUSA MpeameTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

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

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUMN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIBbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXcsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONTUMUCSA CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4EOHBIX M IMO3HABATEJIbHBIX 3a/1a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  I[OWCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHUE ITOCIEICTBHM 3THX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

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

coOMIoIeHUs. TpaBWJl O€30MacHOTO OOpalleHHuss ¢ BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HaHUSl TOCTEACTBUNA W HENPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOseHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE€ B PEIICHHWM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEATPUHUMAEMBIX JICCTBUI U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO TMPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3J@aHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIu3a U OOBSICHEHUS SBJICHUIA OKPYKAIOIIETO MUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYarOIIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (PaKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIMU O0yYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

ONPEAEATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH KX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKICHUS (MHAYKTUBHbBIC, JEIYKTUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJCIIBHBIC IPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEaKLNii;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTar, (PopMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEeIIbBHOCTH, TMPOSBISTh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEp>KaHMs, CIPaBOYHbIC TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMANMK, HEOOXOAMMOW Jis BBINOJHEHUS YYEOHBIX  3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpamMMbl, TAOIUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpazoBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIHFHO BBITIOJHEHUS MPENIOKEHHOHN 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro MpoekTa u (popMyIHpoBaTh BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

chOPMHPOBAHHOCTh  TMPEACTABICHUM O XHMHYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS NPUYMHHOCTH W CUCTEMHOCTH XHWMHYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIME MOHSITHS MPU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

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

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKUX BEIIECTB IO HMX COCTaBY M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Taxxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTACJIbHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPONWIIEH, AalleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, metunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTIUKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHUX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

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

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUW IUJIAHUPOBATh M BBHIMIOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUW KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH NEATETRHOCTH B IIEIISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBHS Ha OPraHU3M
YeJI0BEeKa;

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

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nmis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJH XHMHUH B TIO3HAHUU SBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAS, METAJNIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPUYMHHOCTU W
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHHU BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOJIOPOJIHAS]) B COCIMHECHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAS ), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMbI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoanueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPkKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXKIY HEOPTaHUYECKUMHU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS JJIEMEHTOB, OOpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUU COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMIHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS peaKlid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3naerctsus (npuuuuin Jle larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM OO0BEMY OJIHOTO M3 yYaCTBYIOUIUMX B pEaKlUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIO W J1TabOpaTOpPHBIM OOOPYJOBaHUEM, a TaKXKe TMpaBHiIa OOpaIleHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENICHNE CpeApl PacTBOPOB BEIIECTB C IOMOILIBID YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaey U «HeMeramibl») B COOTBETCTBHM C MPAaBWIAMH TEXHUKHU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, THTepHEeT U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOM JESITCIBHOCTH B IIEISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
NPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypest
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 bubnuoreka [{OP
M. bytneposa
Hroro o pasneny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2 bubnunorexa [OP
29 Henpenenbable yrieBoaopoabl: alKEHBbI, 5 1 bubaunoreka LIOP
aJKaJUEHbI, aJIKUHbI
2.3 ApoMaTudeckue yrieBoa0pobl 2 bubnunorexa [OP
24 [IpupoaHbIE HCTOYHUKH YITIEBOAOPOIOB U 3 1 bub6imoreka LIOP
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3 bubnmnorexa [IOP
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 bubmmoreka LIOP
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1 bubmmoreka I[IOP




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmMuHBI. AMMHOKUCIIOTHI. benku 3 ‘ bubmmoreka [TOP
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2 ‘ bubnuoreka L{OP
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




TemaTnueckoe INIAHUPOBAaHUE

11 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne i/ P Kourposbnbie IIpakruyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypcsl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH bubmuoreka [IOP
1.1 u [lepuonanueckas cuCTeMa XMMUYESCKUX 3
anemenToB . 1. Menaeneera
19 Crpoenue Bemectsa. MHOroo6pasue 4 bu6numorexa LIOP
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 bu6nuoreka LIOP
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTamnasl bubnuorexa IJOP
2.2 Hemeramnsr 1 bubmuorexa ITOP
23 CBs13b HEOPTaHUYECKUX U OPTraHUYECKUX 9 1 bubmmnoreka [{OP
' BELIECTB
Uroro no pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMHS U )KU3Hb 4 bubmuoreka IJOP
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4vecTBo 4acoB dakTHYecKast JJIeKTPOHHbIE
Ilaanup
AaTa u3ydeHust III/I(l)pOBbIe
yemast
Ne o0pa3oBaTe/IbHbI
Tema ypoka KonTpoibu IlpakTuyeckn  Aara
n/n Bcero € pecypel
ble padoThI e padoTsl H3Y4YeHH
|
https://academy-
[IpeameT opran4ecKo XUMHH, content.apkpro.ru/I

1 €€ BO3HUKHOBEHUE, PA3BUTHUE U 1 02.09 esson/a9f3d191-

3Ha4YCHHE Sele-4e24-ac02-
efbl6fadSfba
https://academy-

Teopus cTpoeHUsT OpraHUYECKUX content.apkpro.ru/I

2 coenuaeHuit A. M. bytneposa, 1 09.09 esson/c935a58c-

€€ OCHOBHBIE I10JIOKEHUS ab0e-4c59-9dcf-
20517ae4b52e

[Ipencrasnenue o

KI1accu(UKALIHA OPraHHYECKUX https://academy-

3 BemtectB. Homenknarypa 1 16.09 content.apkpro.ru/l
(cucrematHyeckas) u ' esson/726ee099-
TPUBHUAIIbHBIE HA3BAHUSA e1a3-410f-b8be-

b4cb589aeadl
OpPTaHWYECKUX BEIIECTB
https://academy-
CraproBasi IMarHOCTHYECKas content.apkpro.ru/I

4 P A 1 1 23.09 kpro.ru/
pabora esson/258ddc06-

ec23-473c-b3d7-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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Brprunciienus no ypaBHEHHUIO
XAMHYECKON peaKkuu

ApeHbl: OEH30J1 ¥ TOITYOJL.
TOKCHYHOCTH ApEHOB.

I'eneTnueckas CBSI3b
YIJI€BOIOPOOB,
MPUHAIICKAITUX K Pa3TMIHBIM
Kjaccam

[IpupoHbIE HCTOYHUKHU
YIJIEBOIOPOAOB: IPUPOAHBIN T'a3
U TMONyTHBIE He(TAHBIE Ta3bl,
He(PTb U MPOTYKTHI €€
nepepaboTKu

[IpupoHbIE HCTOYHHUKHU
YTJIEBOJOPOAOB: IIPUPOAHBIN ra3
U TMONyTHBIE He(TAHBIE Ta3bl,
HE(PTb U MPOTYKTHI €€
nepepadoTKu
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https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1

Pa3BUTHUHU HAYKU

https://academy-
Bxoanas 23.09 content.apkpro.ru/lesson/258dd
KOHTPOJIbHasA padora c06- ec23-473c-b3d7-

ed82fcaddd02

Crtpoenue BemiecTna. https://academy-
XuMu4decKkas CBi3b, €& content.apkpro.ru/lesson/258d
BHUJIbI; MEXaHU3MBbI 30,09 dc06-
00pa3oBaHus ec23-473c-b3d7-ed82fcaddd02
KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb
BanenrHocrts. https:/academy-
DNEeKTPOOTPULIATEIILHO content.apkpro.ru/lesson/40381
ctb. CTeneHb 71e- 4158-4bd1-ae98-
okucieHus. BemecTsa 07.10 18dc1cfb9399
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOEHUS
ITonsTue o https://lesson.edu.ru/04/10
JTUCIIEPCHBIX CUCTEMAX.
HctunHEBIE U
KOJJIOUJIHBIE 14.10
pactBOpbl. MaccoBast
JIOJISI BEIIECTBA B
pactBope
Knaccudukanus u https://academy-
HOMEHKJIaTypa 5110 content.apkpro.ru/lesson/53cd2
HEOpPraHuIeCKUX 379-

COETUHEHU.



https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

I'eneTnyeckas cBsI3b
HEOPraHUYECKUX
BEIIIECTB, Pa3JIMYHbBIX
KJIacCOB

Knaccudpukanus
XMMHYECKUX PEAKIUH B
HEOPraHW4YeCKOu 1
OpraHUYEeCKON XUMUHU.
3aKOH COXpaHEHUs

https://lesson.edu.ru/04/10

9 05.11
MAacchl BEUIECTB; 3aKOH
COXpaHEHUs U
MIPEBPAIICHUS YHEPTUU
MIPY XUMUYIECKHX
peaKIusx
CKopocCTb peakIui.
10 gif::{?;g?;peal{unn' 12.11 https://lesson.edu.ru/04/10
paBHOBecCHE
TIpaxmuueckas https://academy-
paboma Ne 1. content.apkpro.ru/lesson/7dada
1 «Brusnue paznuunvix 1911 027- 8448-418f-b416-
¢axmopos na fbaledd4ab6d
CKOPOCMb XUMUYECKOU
pearyuuy
3HeKTpOJII/ITI/I‘{eCKaSI httgs://academy-
mucconmanus. Ioasarne content.apkpro.ru/lesson/d86d7
12 0 BOZIOPOIHOM 26.11 doo-

nokasarene (pH)
pactBopa. Peakiuu

d5b4-491d-aded-c3ddal9feefd



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

13

14

HOHHOr0 OOMEHa.
IM'maponus
OpraHUYECKUX U
HEOPTraHUYECKHUX
BEIIECTB

OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHbBIE
peakuuu. [lousarue 06
ANEKTPOIIN3E
pacriaBoB U
pacTBOpPOB COJIEH

KonTtposabnas padora
3a 1 moayroamue

03.12

10.12

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

15

Mertamisl, ux
MOJIOKEHUE B
[Tepuoanueckon
CUCTEME XUMUYECKUX
anemeHToB /1. U.
Menneneesa u
0COOEHHOCTH CTPOEHUS
atomoB. OO0mue
(bu3nvecKue CBONCTBa
METaJJIOB

17.12

https://lesson.edu.ru/04/10

16

17

CIuraBel METANIOB.
DIIEKTPOXUMUYECKU I
Al HanpsHKEHUN
METaJJIOB

XMMHUYECKHE CBOUCTBA
BOKHEUIINX METAJLIIOB

24.12

14.01

https://lesson.edu.ru/04/10

https://academy-
content.apkpro.ru/lesson/5439c



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

(HaTpuii, kanui,
KaJIbIIMI, Mardui,
ATFOMUHHN) U UX
COETUHEHUN

18b-
7440-4b6f-bf84-c04fa471694f

XMMHUYECKUE CBOUCTBA

https://academy-

18 Xpoma, MEIU U UX 21.01 content.apkpro.ru/lesson/461aa
COETUHEHUN 9c8-
o https://academy-
XHUMHUYECKHUE CBOMCTBA
content.apkpro.ru/lesson/64988
19 LIMHKa, JKejIe3a U UX 28.01
o 3b8- 7¢5f-4f16-896e-
COETUHEHUN
10a2278b08f1
IIpakmuueckas https://academy-
paboma Ne 2. content.apkpro.ru/lesson/8664b
"Pewenue 319-
20 03.02
IKCNEPUMEHMATIbHBIX 0ba3-4945-b076-cb7ae5858b90
3a0ay no meme
«Memannviy"
Hewmeramsl, nx https://academy-
II0JIOJKEHHE B content.apkpro.ru/lesson/b4feaa
[Tepuonnueckoi 04- 3438-4b57-a3ec-
CHCTEME XUMHUYCCKHUX ba0f9fe63c0d
21 10.02
anemenToB /l. 1.
Menpgeneesa u
0COOEHHOCTH CTPOCHUS
aTOMOB
dusnueckue cBONUCTBA https://academy-
99 HEMETAJIJIOB. 17.02 content.apkpro.ru/lesson/9834d
Annorponus ' 408- 386d-444a-8de3-

HEMETaIlJIoB (Ha

7efba8b98cdb



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

pUMepe KUCIopo/a,
cepsl, hocdopa u
yriiepoa)

XMMHUYECKUE CBOUCTBA

23 T'AJIOTCHOB, CCPBL U HX 24.02 https://lesson.edu.ru/04/10
COCIMHEHMI
XUMHYECKHE CBOMCTBA https://lesson.edu.ru/04/10
24 a3oTa, hocdopa u ux 03.03
COEJIMHEHU
XHUMHUYECKHE CBOMCTBA https://academy-
content.apkpro.ru/lesson/71ac4
25 yraepoaa, KpeMHUS U 10.03
. 3f2- a0d4-4945-a0eb-
X cocAHerit 1e59cd5f4dof
[Ipumenenue https://academy-
BaYKHEHIITHX content.apkpro.ru/lesson/71ac4
26 HEMETAILIOB U UX 17.03 3f2- a0d4-4945-a0eb-
COEMHEHUI 1e59cd5f4dof
O06001menue u https://academy-
CUCTEMAaTHU3alsl content.apkpro.ru/lesson/709ce
3HAHUH 10 TEME 43a- deb6-4281-963b-
«HeMeTambl. 01d2e212d4d0
27 Brruncnenus no 01.04
YpaBHEHUSIM
XUMHYECKUX PEAKIUI
1 TEPMOXHUMHUUYECKHUE
pacdEThl
Ilpaxmuueckas https://lesson.edu.ru/04/10
28 paboma No 3. 08.04

«Pewenue



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10

9KCNEePUMEHMANbHBIX
3a0ay no meme
"Hememannot"»

Heoprannueckue u

OpraHutCCKue https://lesson.edu.ru/04/10
KHUCJIOTBI.
29 15.04
Heoprannueckue u
OpraHUYeCcKUe
OCHOBaHUSs
AmdorepHbie https://academy-
HEOpraHUYeCKUe U content.apkpro.ru/lesson/0c608
OpraHuYecKue a59- 4c69-4481-83%e-
29 COEIUHEHUS. 22.04 9205f201b73e
['eneTnueckas cBs3b
HEOPraHUYEeCKHUX U
OpraHUYECKUX BEIIECTB
Ponp xumuu B https://academy-
obecrnieueHnun content.apkpro.ru/lesson/c2f2f3
JKOJIOTUYECKOMH, d7-43d1-4873-ace0-
30 SHEPTeTHUECKOHN U 29.04 78ecab009628
MHIIEBON
0e30ITacHOCTH,
Pa3BUTUU MEAUITUHBI
I[pencrasienus 06 https://academy-
OOIIMX HAYYHBIX content.apkpro.ru/lesson/c2f2f3
31 MPUHIUNAX 06.05 d7-43d1-4873-ace0-
[IPOMBIILIEHHOTO 78ecab6009628
MOTyYeHUS

BaXHEHIIINX BEIIECTB



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

32

Yenosek B Mupe
BELIECTB U
MaTepuagoB. XUMHUS U
3/10pOBbE YETIOBEKa

13.05

https://lesson.edu.ru/04/10

33

IIpome:xxyTouHas
arrecrauus
‘MTOr0Bas
KOHTPOJIbHasi padoTa

20.05

https://lesson.edu.ru/04/10

34

Oo6ob61aromee
MMOBTOPEHUE

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

26.05

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10




YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

10 kaacc

1. Xumuma. NpumepHble paboure nporpammol. NpeameTHasa AMHUA y4eOHUKOB

0. C. labpuensaHa, N. T. Octpoymosa, C. A. CnagkoBa. 10-11knacchl :y4eb.nocobume ana obuieobpasosart.
opraHusaumin / O. C. FTabpuensH, C. A. Cnagkos — M. : NpocseuleHne, 2019

2. 0. C.lTabpuensH, N.T. Octpoymos, C. A. CnagkoBs. «Xmumusa 10 Knacc» y4ebHuK 2-e nsgaHue,— M.:
MpoceeweHmne, 2020

11 knacc

1. Xumua. 11 knacc: yueb.ans obuieobpasosat. opraHusaumii / O. C. Fabpuensan, U. I. Octpoymos, C. A.
Cnagkos. Xumus. 10 knacc. ba3oBblit ypoBeHb. YuebHUK. — M.: MpocseuweHme, 2019

2. 0. C.TabpuensaH n ap. Xumus. 11 knacc. basoBbii ypoBeHb. MeToanyeckoe nocobue.

3. 0. C. FabpuensH, W. B. Tpurybuak. Xumus. 11 knacc. ba3oBblit ypoBEHb.

4. dneKkTpoHHasa dopma yyebHumKa.

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1. Xumuma. NpumepHble paboure nporpammbl. NpeameTHasa AMHUA y4eOHUKOB

0. C. TabpuensiHa, N. T. Octpoymosa, C. A. ChaakoBa. 10-11Kknaccsl :y4eb.nocobue gns obuieobpasosar.
opraHusaumii / O. C. FabpuensH, C. A. Cnagkos — M. : MNpocseuyeHne, 2019

MevaTHble nocobua

- Cepwma cnpaBoYHbIX TabaML, N0 opraHUYeckoin xummn. PykoBoacTBa Ana NabopaTopHbIX OMNbITOB U
NPaKTUYECKMX 3aHATUIA No Xumun (8-11 Kn)

- Cepus TabAnL, NO OPraHMYECKOM XUMUMN.

C60pHMKM TECTOBbIX 3a,a,aHm71 AnAa TemMatn4yeCcKoro n "Toroeoro KOHTpoAnA.

Yue6Ho-nabopatopHoe obopyaoBaHue

Ha6op ana moaennposaHmMA opraHM4YeCkKmnx seLlecTs.

Konnekuuu: «BonokHa», «Mnactmaccbi», «Kayuyk», «HedTb M npoayKTbl ee nepepaboTkn», « KameHHbIn

yronb».



YyebHO-npaKTUuecKkoe obopyaosaHue
- Habop «Yrnesogopoapl».
- Habop «Kucnopogocoaepkalime opraHM4eckme coeMHeHUA».
- Habop «Kuncnotbl opraHuyeckme»
- Habop «Yrnesoapbl. AMUHbI».
- Habop nocygbl  NpuHaANEXHOCTEN ANA YYEHUYECKOTO 3KCNEePUMEHTa, HarpeBaTebHble NpMbopbl.
CnpaBo4yHasa nutepatypa:
Xumua. CNpaBOYHUK WKOJbHMKA M CTyAeHTa - 368 c.
Xumus B popmynax. 8-11 knaccel. (aBT. B.B.EpemuH) - 64 c.
Xvmuna B Tabanuax. 8-11 knaccol. (aBT. A.E.HacoHoBa) — 96¢.
MeuaTtHble nocobusn
- Cepus cnpaBoOYHbIX TabANL, MO OpraHMYeckol XMmumn. PyKoBoAacTBa 414 1abopaToOpHbIX ONbITOB U
NPaKTUYECKUX 3aHATUIM No Xxummm (8-11 Kn.)
- Cepua TabnunL, No OpraHUYECKOM XMMUN.
- COOPHMKM TECTOBbIX 334aHMI AN TEMATUYECKOTO M UTOrOBOrO KOHTPOA.
- YyebHo-nabopatopHoe o6opyaoBaHue
Konnekuuu:

e - - ANIOMUHUN — 1 KOMNNEKT.

- BO/IOKHa f@MOHCTPaLUMOHHbIe — 1 KOMMNEKT.
e - KameHHbIl yronb v NpoayKTbl ero nepepaboTkm — 1 KOMMNEKT.

. - MeTtannbl — 1 KOMNAekT.

- MuHepanbl 1 ropHble nopogabl (20 BuA0B) — 1 KOMNAEKT.

- MuHepansbl 1 ropHble nopoabl (40 BAoB) — 1 KOMNEKT.

- HedTb 1 NpoayKTbl ee nepepaboTkm — 1 KOMMNJIEKT.

- [Mnactmaccbl — 1 KOMNAEKT.

e - CTekno v usgenusa s ctekna — 1 KOMNAEeKT.
e -Tonaneo — 1 KOMNAEKT.
e -YyryH 1 cTanb — 1 KOMNAEKT.

o - llIkana TBepAOCTN — 1 KOMMAEKT.



YyebHO-npaKTUuecKkoe obopyaosaHue
- Habop «Yrnesogopoapl».
- Habop «KucnopogocoaeprKalmeopraHnyeckmecoeamHeHns».
- Habop «KucnoTblopraHuyeckue»
- Habop «Yrnesoapbl. AMUHbI».

- Habop nocyabl M npuHaANEKHOCTEN ANA YYEHMYECKOTO SKCNepUMEHTa, HarpeBaTe/ibHble NPUBOopPbI.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

1l.chem.msu.su - Ha canTe "XumMunyeckas Hayka u obpaszoBaHue B Poccumn™: "IneKkTpoHHas
o6ubnuoTteka no xumun" - chem.msu.su (pasgen "Matepuansl aAns wkonsHMKoB") 1 "LLkonsHoe
xnmmnyeckoe obpasoBaHue B Poccuu: ctaHaapThl, yHeOHUKK, onumnnaabl, ak3ameHbl" (MaTtepuansl 4ns
yumTenemn v LWKONbHMKOB).

2.hemi.nsu.ru "OcHOBLI XUMUUN" - DNEKTPOHHbLIN Yy4eOHUK.INternet-n3gaHne, ncnpaBneHHoe u
aononHeHHoe. Hosocubupck: HIMY, 2001-2006. goueHT HI'Y A.B. MaHynnos 1 B.W.
PoanoHoB.nepunoamnyeckas cuctema, oTBeThl K 3agadam u ap.

3. college.ru - pasgen "OTKpbITOro Konneaxa" no XMMuKN. SNEKTPOHHbLINA YY4EBHMK MO XMMUK AN
wkonbHMKoB ¢ ClI-ancka "OTkpbiTas xumus 2.5" Pasgen XpectomaTtus - nogdopka kHUr u ctatein. On-line
TecTMpoBaHue (Heobxoanma perucrpaums).

4. school-sector.relarn.ru - "Xumus gnss BCEX" n3 cepun "O0byuvarowime sHumknoneammn". Cant cogepxut
TEeKCTOBble U rpadmyeckne matepmans ( school-sector.relarn.ru ) pasmelleHHble Bo 2-M nsgaHmm CDROM
"Xumus ans BCEX" 1999r

5. alhimikov.net - cant "Alhimikov.net". CogepxxaHune: aNeKTPOHHLIN y4eOHUK "OCHOBbLI 06LLEN U
HeopraHmnyeckomn xmumuun" onga 8-9 kn.;

6. alhimik.ru - "Anxumuk" CoBeTbl aOUTYPUEHTY. YunTernto Xxummmn. CnpaBodHMK (0YeHb Bonbluas
noabopka Tabnmu 1 cnpaBoYHbLIX MaTepuarnos).

http://chemworld.narod.ru/9. chemworld.narod.ru - cant "Chemworld.Narod.Ru" Pazgensi: lNpakTuka -
LLUKOJNbHbIE OMNbIThl, 3KCMEPUMEHTLI U MH. Op.;

7. http:/lwww.hij.ru. XXypHan «XuMmusi 1 >xu3Hb»NOHATHO M 3aHMMAaTENbHO pacckasbiBaeT 060 BCEM
WHTEPECHOM, YTO NPOMCXOOUT B Hayke 1 MUPE, B KOTOPOM Mbl XXUBEM.

8.http://chemistry-chemists.com/index.html. SneKTPOHHLIN XypHaN «XUMUKM N XUMUSA», B KOTOPOM
npeacTaBrieHbl ONbITbl MO XMMUM U 3aHUMAaTENbHAsA MHOPMaLIMS, NO3BONSIOLLMNE YBMEYb YYEHWNKOB
3KCNepMMEHTanbHOWM YacTbio NpeaMeTa.

9. http://c-books.narod.ru. BceBoamoxxHasa nutepartypa no Xmumuu.

10. http://www.prosv.ru/. NMocobus ansa ydawmxcs, B TOM YMcne st NogroToBkM K MTOrOBOW atTectaumm
(O3 n Er3d), metoguyeckue nocodus onsa yumtenen, Hay4yHo-nonynspHasa nurepatypa no XvumMuu.

11. http://1september.ru/. >KypHan npegHasHa4yeH He TONbKO Ang yuutenen. B HEm npeacTaBneHo
GonbLuoe KoNMYecTBo paboT yY4eHMKOB, B TOM YMCE NCCNeaoBaTenbCKoro xapakrepa.

12. http://schoolbase.ru/articles/items/ximiya. BcepoCCUNCKMI LWKOMNBHBIA NOPTan CO CCbifikaMu Ha
obpasoBaTenbHble caiTbl MO XUMUMN.



13. www.periodictable.ru. C60pHUK cTaTen 0 XMUYECKNX 3NEeMeEHTaXx, UNIOCTPUPOBAaHHbIN
3KCNEPUMEHTOM.

OueHOouYHbI maTepuan.

10 xnace
CraproBasi xquarnocru4eckasi padora

IlosichuTenbHAs 3aNIKCKA

JlanHble MaTepuaibl TpeAHa3HAYEHBbl [UI  KOHTPOJS Ppe3yJbTaTOB y4eOHOH JIESITEIIBHOCTH
00yJaromuXcsi U OMpPeICICHHs YPOBHS TOCTHXKEHUN 00YJarOIIMXCSl B COOTBETCTBUU C TPEOOBAHUSIMU
y4eOHOU MpOrpaMMBbI 10 XUMHUH 3a Kypc 8-9 kitacca no paszueny: «Heopranwdeckas XUMus», BKIOYas
Tembl: «llepBOHaUaIbHBIE XUMHUYECKHE TOHATHUSY», «Kuciopon», «Bomopon», «Boma. PacTBOphI»,
«KonuyecTBEeHHBIE OTHONIIEHUS B XUMUM», «BakHelinne KiacChl HEOPraHWYECKUX COCTUHECHHII»,
«Ilepnonuyeckuii 3aKoH U cTpoeHue aroMay, «CTpoeHHUE BeIeCcTBA. XUMHUECKas CBS3bY.

Matepuanbl COCTOST M3 JABYX 4YacTe M BKIIOYAIOT cojepkaHue 0a3oBoro ypoBHs. Yacte A
cosiepkuT 12 3amanuii, K KOTOPOMY IPUBOAUTCS 4 BapuaHTa OTBETA M TOJIBKO OJIMH BEPHBIH.
3ananus 1-12 yactu A cUMTAIOTCS BBINOJHEHHBIMH, €CJIM BHIOpAHHBIA IK3aMEHYeMbIM HOMEp OTBETa
COBMAJAeT C BEpHbIM OTBeTOM. Bce 3amaHust 3Toll wactu paboOThl oueHuBaroTcs B 1 Oam.
MaxkcuManbHO€E KOIU4YeCTBO 0aj1I0B B yacTh A — 12 0amios.
Yacte B BKIItOUYaeT 1Ba 3aJjaHus C KPATKUM OTBETOM.
3ananus 13 u 14 yactu B onenuBaroTcs B 2 6aia, eciay yKa3aHbl BCE DJIEMEHTHI OTBETa BEpHO, B 1
Oamn, ecnm JomylieHa ojaHa ommoOka, W 0 Oa/uioB, eciM JOMYIICHO JBE W 0ojiee OMMUOOK.
MaxkcuManbHO€E KOIU4YeCTBO 0aj1I10B B yacTH B — 4 6anna.

MakcumajibHOE KOJIH4ecTBO 0aJ/10B 3a BCIO padoTty — 16 0annos.

BBoaHbIl cpe3 3HaHMI MpPoBOAUTCS B (pOpME NMHUCHMEHHOTO TECTHPOBAHMSI M PAacCUMTAaH Ha 25
MUHYT.

Jlia mepeBoja KOJMYECTBa IMPABUIIbHBIX OTBETOB Ha BOMNPOCH B OIEHKY MO MITHOAIBHOM
CUCTEME HCIOJB3YETCS CAEAYIOLIas IIKaa:
Kputepun onenuBanus padoTsl

Onenka «1» «@2» «3» «» «5»
[TpouieHT 0-19% 20-50% 51-79 % 80-89 % 90-100%
BBITIOJTHCHHUS
KonuuectBo 0-3 4-8 9-12 13-14 15-16
HaOpaHHBIX
OaioB
Bapmuanr 1.
Yacts A.
1. K KMCIIOTHBIM OKCHIAM OTHOCHUTCS
1) oxcua Gapus 2) OKCHUJ HATPHs
3) okcup azota (V) 4) oxcun memu (I1)
2. Cymma ko3¢ (PUIMEHTOB B ypaBHEHHUU PEAKIIUU MEXIY KanbleM U opTodochopHON KHUCIOTOM
paBHa
1)9 2) 10 3) 11 4) 12
3. DAEKTPUYECKUI TOK HE TPOBOAUT
1) pacTBOp COJISIHON KUCTIOTHI 2) pacTBOp caxapa
3) pacTBOp THAPOKCHIA HATPUS 4) pacriaB THAPOKCHIA HATPUS

4 B peakuuio ¢ pacTBOPOM I'MJIPOKCH/Ia HATPHUS BCTYIAET



1) okcun memu (1) 2) BOJOpoa 3) cepebpo 4) a30THas KHCIIOTa
5. MaccoBas noist cepol B okcuzie cepol (V1) paBHa

1)25% 2) 44 % 3)52 % 4) 60 %
6. XummuueckoMy arieMeHTy 3-ro niepuona |\VA-Tpymmbl COOTBETCTBYET CXeMa pactpe/IesieHHst JIEKTPOHOB 10
CJIOSIM:
1)284 2) 2,8,3 32,4 428
7. TlopsiakoBbli HOMEp XUMHYECKoro snemeHta B Ilepuommueckoit cucteme [I.M. MenneneeBa coot-
BETCTBYET:

1) Ywcity 37eKTPOHOB B aTOME
2) 3HAYCHUIO BBICIICH BAJICHTHOCTH 3JICMEHTA IT0 KUCIIOPOLY
3) 4mCITy 3JEKTPOHOB, HEJOCTAOIIMX J0 3aBEPIICHHS BHEIITHETO 3JICKTPOHHOIO CJIOS
4) YHCITY’IIEKTPOHHBIXCIIOEB B aTOME
8. MoHHast XuMHYecKasi CBSI3b PEAT3yeTCs B
1) xsopoBomOpoae2)  XJIOpHUJIE HATPHS
3) okcwmze yriuepoza (1) 4) oxcune yriepona(lV)
9. Peaknus, ypaBuenue kotopoii 2NaOH + CuCl, = Cu(OH); + 2NaCl, otHocHTCsI K peakIusim
1) pasnoxenus 2)coenuHenus 3) 3amemneHus 4) oOMeHa
10. Xnopua-noHsl 00pa3yrTCs MPH IEKTPOTUTHUSCKON JTUCCOIAIIH
1) KCIOg2) CH3Cl  3)KC10; 4) KClI
11. Okcua menu (1) B3auMoaeicTByeT ¢ pacTBOPOM

1) ammmaka 2) 6poMoBOIOpOIa 3) kapOoHaTa Kaus 4) xjmopuaa HATpUs
12. K oprannueckum BemecTBaM OTHOCST

1) oxcun yriepoma (IV)  2)meran  3) okcuz cepsi (1Y) 4) ammuaK

Yacts B

13 XKene3o MOKeT B3aMMOJICHCTBOBATH C PACTBOPAMHU:
1) cynbdara HaTpus
2) cynbdara meau(Il)
3) xumopuaa KaabLusl
4) cepHOM KHUCITOTHI
5) ruapoKcHIA KaNbIHs
Orser: (3anuImMTe MOCIeI0BATEIbHOCTh YHCEI B TIOPSIIKE BO3PACTAHHUS)
14 B psay xumuueckux dnementoB Li— Be — B
1) yBenuumuBaeTCs 3apsi] SAep aTOMOB
2) BO3pACTAIOT KHCIOTHBIC CBOMCTBA 00pa3yeMbIX IHIPOKCHIOB
3) YBEIMYUBACTCS] YHCIIO JIEKTPOHHBIX YPOBHEH
4) yMEHBUIAETCS ANEKTPOOTPUIATETIHHOCTD
5) Bo3pacTaeT aTOMHBIN pagnuyc
Orgert: (armMmmTe  TOCNEIOBaTeNbHOCT  YWCET B TOPSIKE — BO3pAcTaHUs)

IIpaBuibHBIE OTBETHI

Howmep 2 |3 |4 1|5 10(11(12|13 |14
3aJlaHus
B-1 112 |4 |4 4 12 |2 |24|12

KonTpoabnas padora Ne2

«YT1J1eBOAOPOABI»
IHosicHuTeIbHAA 3aANMCKA
JlanHbple MaTepuanbl TpeAHA3HAYEHBl 1T  KOHTPOJS Pe3yabTaTOB y4eOHOW JeATEeThHOCTH
00yJaroIuXcs U OMpeIeJIeHHs] YPOBHS JTOCTIKEHUN 00y4aromuxcs B COOTBETCTBHH C TPEOOBaHUSIMU
yueOHOM mporpammbel mo xuMuu no Teme: «lIpenenbHble yrimeBomopoasl», «HemnpenenbHbie
YTIEBOAOPOABD», «ApeHbl», «[IpupoaHbIe HCTOYHHUKY U IepepadoTKa YTIEBOIOPOIAOBY.
Marepuanbl COCTOST W3 TPeX YacTell M BKIIOYAIOT cojaepxkaHue 0a3oBoro ypoBHs. Yacte A
COJEPKUT 9 3a1aHuil, K KOTOPOMY ITPUBOAUTCS 4 BapuaHTa OTBETA U TOJBKO OJIMH BEPHBIH.



3amaaus 1-9 gactu A cunTalOTCS BBITIOJIHEHHBIMHU, €CITM BBIOPAHHBIM AK3aMEHYEMBIM HOMEpP OTBETa
COBMAJaeT C BEpHBIM OTBeTOM. Bce 3amanust 3TON Yactu paboOThl oOleHWBalOTCs B 1 Oaml.
MaxkcruManbHOE KOIMYECTBO OaJIoB B yacTH A — 9 GasioB.
Yactp B BKitouaeT 2 3a1aHus HA YCTaHOBJIEHUE COOTBETCTBHSI.
3amanne 10 yactu B onenmBarorcs B 2 6aiia, €CiM yKa3aHbl BCE JIEMEHTHI OTBETa, B 1 Oayui, eciau
JomyiieHa oxHa omuOka, u (0 6auioB, ecau JOMYIIEHO JBe W Oojee omuOok. MakcuManbHOE
KOJIM4ecTBO OayuioB B yactu B — 4 Gasna.
Yacte C comepkut 2 3a1aHUS HA BHITIOJTHCHHS] XUMUYECKUX MTPEBPALICHUN U PEIICHUS 3a]1a4H.
Kaxxnoe nmpaBuiibHO BhINIOJIHEHHOE 3a1aHue yacTu C onieHuBaercs B 2 Oana.
MaxkcuManbHOe KomrmuecTBO 6ayioB B yacTu C — 4 Gayuios.
MakcumaJsibHOe KOJIN4ecTBO 0a/U10B 32 BCIO padory — 17 6a/10B.
KonTtponpHast pabora mpoBoauTcs B (opMe MUCHMEHHOTO TECTUPOBAHUS W PAcCUUTaHA HA OJHH
akaneMuueckuit yac (40 MuUHYT).

Jlns mepeBojila KOJIMYECTBA NPABUIIBHBIX OTBETOB HA BOMPOCHI B OIEHKY IO MATHOAIBHOMN
CHUCTEME HCIOJb3YeTCsl CIeAyIoas mKaa:

OtMmeTka no naTudaLIbHOM «1» «2» «3» «» «5»
IKaie
OOmuit 6amt 0-3 4-8 9-13 14-15 16-17
[TponieHT BeimonnHenus | 0%-19% | 20%-50% | 51%-79% | 80%-89% | 90%-100%
3aaHui
YACTH A

Al. YKaxuTe roMoJior MeTaHa:

1) CsHy 2) CsHg 3) CsHg 4) CsHs

A2. JInst mpeieNIbHBIX YTIIEBOIOPOIOB HE XapaKTepHa PEaKIus:

1) 3amereHust 2) nzomepu3anuu 3) okucneHus 4) npucoeAMHEHUS

A3. Obmas popmya yriieBoJopooB psijia ITHICHA (aJTKEHOB):

1) CnHZn-Z 2) CnH2n3) CnH2n+2 4) CnHZn-G

A4.YxaxuTe Ha3BaHUE YIIEBOJA0PO/Ia COTIACHO ero cTpykTypHOU popmyne: CH3—C=CH
1) nponux 2) npomnax 3) nponuieH 4) nponex

AS. ®opmyna 6yraauena — 1,3 (quBuHMIA)

1) CHs—CH=C=CH;

2) CHy;= CH—CH=CHz

3) CH3—CH,—CH,—CH3;

4) CHs;—CH,—C=CH

A6.I'omonorom OeH3011a SBISETCS:

1) denon 2) rekcaH 3) nuKIIorekcaH 4) Tonyon (MeTuin0eH30:1)
A7.OCHOBHOM KOMIIOHEHT NPUPOJHOTO ra3a:

1) yrnexucnelii ra3 2) BOAOPOJ 3) meTan 4) rentan

A8. ®u3nuecKuM MPOLECCOM SIBIISAETCS:

1) kpekuHr 2) pudopMUHT 3) pexTuduKanus 4) nuponus

A9. KaTanutudeckuii KpeKHHT OTINYAETCS OT TEPMUUYECKOTO TE€M, UTO:

1) ocymecTBisieTcs mpu 0oJiee BEICOKOH TeMIepaType

2) cOmpOBOKIAECTCS U30MEpH3aIUeil YTIIeBOI0POIOB

3) npUBOIUT K 0Opa30BaHUIO OOJIBLIOTO YHCIIa HEMPEAEIbHBIX YIIEBOIOPOA0B
4) MO3BOJIACT MOJYUUTH 6€H3I/IH C HU3KHUM OKTAaHOBBIM YHCJIOM

YACTb B



B10. YcTaHoBuTE COOTBETCTBHE MEXKTY OOIIECH MOJIEKYIIpHOM (GOPMYIION yriaeBOA0pOIa U €ro
KJIacCOM

DOOPMVIJIA KJIACC

A)CnHans2 1) apenst

b) CyHay 2) anKaHbl

B)CrHan-2 3) HMKJI0ATKaHbI
4) aKUHBI

OTBeT 3alUIINTE B BUAE TAOIULIGL:

A b B

B11. YcranoBuTe COOTBETCTBUE MEXAY XMMUYECKOW peakiuen U €€ TUIIOM:

XUMHNYECKAS PEAKLIUA TUIT PEAKIIUN
A) 2C,Hg + 70,= 4CO, + 6H,0 1) rugpupoBaHus
b) C,Hs+ H,—C,Hg 2) neruapupoOBaHus
B) C4Hyp —C4Hg+ Hp 3) u3oMepH3aun
4) OKHCIICHHUSI

OTBeET 3aIUIINUTE B BUIE TaOIAIIB:

A b B

YACTh C
C12. Ykaxure BemecTBa Xu Y B CXeME NMPEBPAICHUN:
YKCyCHast KUCII0Ta — X — MeTaH — Y —0eH3011
1) rexcan
2) LUKJIOTeKCaH
3) anerunex
4) anerat HaTpUs
5) xa0pmeTaH

OtBet: BemecTtso X - ; BEIIECTBO Y -

C13. Pemnre 3agauy:
Kakoii 06beM yriekucioro rasa (H.y.) BBLACIUTCS HpU CKUraHuu 7,8 rp 6enzona?

IIpaBuibHBIC OTBETHI
Al1-9

Homep |1 |2 |3 (4 |5 |6 |7 |8 |9
3a7aHus

B-1 3 14121112 |4 ]3|3 |2

B10.
OTtBeT:

A

w | Tt
INY oy

2

B11.
OTtBeT:

A b B
4 1 2

C12. OtBert: BemectBo X — anerat HaTpHsi; BEMIECTBO Y - alleTUIICH




C13. V(CO,) =26,88 1

Hrorosas koHTpoOIbHAsA padoTa 3a Kypc 10 kiacca(mpoMe:KyTOYHAsI ATTECTALUS)

IosicHuTeIbHAA 3aMUCKA

JlanHple MaTrepuanbl MpelHa3HAaYeHbl JJs KOHTPOJS Ppe3ylbTaTOB Yy4eOHOM JesITeNbHOCTU
00yJaroImuxcs ¥ ONPe/IeICHUs] YPOBHS JOCTH)KEHUI 00ydJaromuxcst B COOTBETCTBHH C TPEOOBAHUSMHU
y4eOHOM ITporpaMMBbI o XuMuH 3a Kypc 10 kiacca.

Marepuanbsl COCTOST W3 TpeX 4YacTed M BKIJIIOYAIOT cojepkaHue 0a3oBoro ypoBHsA. Yacte A
COJIEP>KUT 9 3a/1aHul, K KOTOPOMY MPUBOAUTCS 4 BapuaHTa OTBETa U TOJIBLKO OJIMH BEPHBIH.
3amanus 1-9 yactu A CUMTAaOTCS BBIMOJHEHHBIMH, €CIH BBIOpAHHBIN AK3aMEHYEeMBbIM HOMEp OTBETa
COBMAaJaeT C BepHbIM OTBeTOoM. Bce 3amanus 3Toi yactu paboOThl oOLeHuBaoTca B 1 Oam.
MaxkcruManbHOE KOJIMYECTBO OaJIoB B yacTH A — 9 Gaiios.
Yacte B Brutouaet 2 3ajaHusi Ha YCTAaHOBIIEHUE COOTBETCTBHS.
3anmanue 10 gactu B onenuBaroTcs B 2 Oayuia, €CliM yKa3aHbI BCE 3JIEMEHTHI OTBeTa, B 1 Oai, ecnm
JomyiieHa ofHa omubOka, u 0 0amioB, ecnu JOMyIIeHO JBe W Oojee omubOok. MakcumanbHOE
KOJIM4ecTBO OaioB B yactu B — 4 Gama.
Yacte C conepuT 2 3aJaHusi: HAa 3HaHWE XMMHUYECKUX CBOWMCTB OPraHMYECKHUX BEUIECTB M PEIICHUE
3a/1a4H.
Kaxmoe nmpaBuiibHO BBIOHEHHOE 3a1aHue yacTu C oneHuBaercs B 2 Oana.
MaxkcumanbHoe KonuuecTBo 6aisioB B yacTu C — 4 Gamos.
MaxkcumajibHOe KOJIU4ecTBO 0aJJ10B 3a BCIO padoty — 17 6aiioB.
HroroBas koHTposibHAsS paboTa MPOBOAUTCSA B (pOpME MHUCHbMEHHOTO TECTHPOBAHUS U PACCYMTAHA Ha
OJIMH akajemuueckuil yac (40 MuUHyT).

Jlis mepeBoja KONWYECTBAa IMPABWIIBHBIX OTBETOB Ha BOMPOCHl B OIEHKY MO MATHUOAIEHOM

CHCTEME HCIOIB3YeTCsl CIeMyoas IKaia:

OTMeTKa IO «1» » «3» «4» «5»
mATHOAIUIBHON LIKae

OOmmii 6amn 0-3 4-8 9-13 14-15 16-17

[Tpouent 0%-19% | 20%-50% | 51%-79% | 80%-89% 90%-100%

BBIIIOJIHEHUS 3aJaHUN

Yacts A
Al. Obmas popmyrna arKkaHOB:
1) CnH2n 3) CnH2n+ 2
2) CnH2n -2 4) CnH2n- 6
A2. BemectBa, umeromue ¢popmynsl CH3 —O —CH3 u CH3 — CH2 — OH sBastorest
1) romonoramu; 2) u3oMepamu;  3) MOJUMEpPaMH; 4) nentuaaMH.

A3. AueTuieH NpUHAJIEKUT K TOMOJIOTHYECKOMY PSY:
1) ankaHoB; 2) ankuHOB; 3) apeHOB; 4) aJIKEHOB

A4. Peakuuu, B X0[1e KOTOPBIX OT MOJIEKYJIbI BEIIECTBA OTIICIISETCS BOJIA, HA3bIBAIOT PEAKLIUAMU:
1) Aerunparanuu 3) deranoreHupoBaHUs
2) JleruaporaioreHUpOBaHHS 4) JleruapupoBaHUs



AS5. KonnuecTBo aTOMOB BOJOPO/Ia B IIUKJIOTEKCAHE:

1)8; 2)10; 3)12; 4)14.

A6. Peakuus cpebl B BOJHOM PacTBOPE YKCYCHOM

KHUCJIOTBI:
meao4Has.

1) HeiTpanbHas;  2) Kucnas;

A’7. YkcycHast KHUCIIOTa HE BCTYMAeT BO B3aUMOJICHCTBUE C BEIIECTBOM

1) okcut KambImst
2) METaHOI

3) menp
4) nuieBas cojna

A8. IlpoaykTom ruapaTtanyu STUJICHA SIBISETCS:

1) cnwupr; 2) KHCTIOTA;

3) anpaerun,

4) ankaH

A9. [TonunponuieH noiay4aoT U3 BellecTsa, GopMyiia KOTOPOro

1)CH2 = CH2; 2)CH=CH;

3) CH3 - CH2 - CH3;

4) CH2 = CH - CH3.

Yactr B

B10. YcTranoBuTe COOTBETCTBHE MEXKAY BEIICCTBOM U €I'0 HAXO0XACHUEM B ITPUPOIC:

3) counenas;

BEIIECTBO HAXOXJIEHUWE B [TPUPOJIE
A) I'mroko3za 1) B cOKe caxapHOMH CBEKIIBI
b) Kpaxman 2) B 3epHE
B) Caxaposa 3) B BUHOTPAIHOM caxape
I') Hemtono3a 4) B npeBecuHe
5) B OJITMBKOBOM Macijie

OTBeT 3aIIUIINTE B BUIE TAOIUIIB:

A b

B11. YcranoBuTe COOTBETCTBHUE MCKAY pC€areHTaM U TUIIOM pPCAKIIUH.

PEATVPYIOIINE BEIIECTBA TUIT PEAKII
A) C2H4 + 02 — 1) 3amemnieHne
b) CH4 — 2) OKUCIICHHE

B) CH3COOH + KOH —

3) mpucoeMHEHHE

) CH4+ CI2 —

4) obmeHa

5) pasznoxenue

OTBeT 3alHIINTE B BUAE TAOIUIIEL:

A b

Yacts C

C12. Yacts C 3amanus co cBOOOIHBIM OTBETOM

Hanummure ypaBHEHHSI XUMAYECKUX PEAKIIN, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTh
MpEeBpaLIECHUS:

C2H2 — C6H6— xsopben3o.

C13. OObBeM yrIIeKuCIIoro raza, KOTOpblid 00pa3oBalics B pe3yabTare cxuranus 10 i1 aeruiieHa,

paBeH JI IIPHU H.Y.

4)



IIpaBuJbHBIC OTBETHI
Al1-9

Homep |1 |2 |3 (4 |5 |6 |7 |8 |9
3a1aHus

B-1 311 (212|114 ]2|1 |3

B10.
OrtBer:
A b
2 3
B11.
OTBeT:
A b
4 3

C12. 1) 3C2H2 — C6H6
2) C6H6 + CI2 — C6H5CI +HCI

C13. V(CO,)=20 1




11 knace
BBoaHblii cpe3 3Hanmii B 11 kiacce (BX0Hasi KOHTPOJIbHasi padoTa)

IHosicHuTeIbHAA 3alIUCKA
JlanHble MaTepuasbl TMPEeIHA3HAYEHBI JUIS KOHTPOJIA PE3ylIbTaTOB Y4YEOHOW AEATEIbHOCTH

o0yyJaroImuxcs 1 ONpeeieHNsl YPOBHS JOCTH)KEHUI 00y4aroIuxcsi B COOTBETCTBUM C TPEOOBAHUSAMMU
yueOHOH mporpamMMbl MO XMMHHM 3a Kypc OCHOBHOTO oOmiero obpasoBanus u Kypc 10 kmacca mo
pasnenam: «Heopranuueckast xumus», «Opranudeckas XUMUs».

Marepuanbsl COCTOAT M3 JBYX 4YacTe W BKIIOYAIOT cojep)kaHHe 0a30Boro ypoBHs. Yacts A
cofep kUt 12 3aanuii, K KOTOPOMY IPUBOAUTCS 4 BapHaHTa OTBETA U TOJIBKO OJJUH BEPHBIH.
3ananus 1-12 yactu A cunTarOTCs BBINOJIHEHHBIMH, €CIM BHIOPAHHBIN SK3aMEHYEMBbIM HOMEp OTBETa
COBIIQJa€T C BEpHBIM OTBeTOM. Bce 3amaHust 3Toi wactu paboThl oleHMBaroTCs B 1 Oam.
MaxkcruManbHOE KOIMUYecTBO 0aisioB B yacT A — 12 6asios.
Yactp B Britouaer 1Ba 3a1aHusI ¢ KPAaTKUM OTBETOM.
3ananus 13 u 14 yactu B onenuBatorcs B 2 Ganiia, eciay yKa3aHbl BCE JIEMEHTBI OTBETa BEPHO, B 1
Oami, ecnu JomylieHa oaHa omuOka, u 0 06amwioB, ecid JOMYyIIEHO JBe U Oojee OMIHOOK.
MaxkcuManbHOE KOIM4YecTBO 0aiioB B yacTu B — 4 Ganna.

MaxkcumajibHOe KOJIU4ecTBO 0aJJ10B 3a BCIO padoty — 16 6anioB.

BBoaHbI#i cpe3 npoBoaAUTCS B popMe MUCbMEHHOTO TECTUPOBAHMS U PACCUUTAH Ha 25 MUHYT.

I[JI?I NepeBoJia KOJIMYCCTBA IPaBUJIbHBIX OTBETOB Ha BOIIPOCBI B OLCHKY II0 mATHOAIILHOMI
CUCTEME€ HCIOIb3YeTCsl CIeAyIoNIas ImKana;

Kputepun onenuBanus padorsl

Orenka «1» 2» «3» «4» «5»
[TpouieHT 0-19% 20-50% 51-79 % 80-89 % 90-100%
BBITIOJIHEHUS
KommuectBo 0-3 4-8 9-12 13-14 15-16
HaOpaHHBIX
OaiuIoB
Bapmuanr 1.
Yacts A.

1.Kaxkoit PAd YUCCIT OTpaAXKaACT paCHpECaACICHUC DJICKTPOHOB 110 3JICKTPOHHBIM CJI0SM B aTOME
XHUMHUYECKOI'o 3JIECMCHTA, 3aHUMAIOIICTO B HepHO)IquCKOﬁ CHUCTEMEC XUMHUNYCCKUX 3JICMCHTOB 21 .

MenpeneeBa MecTo B TpeTheM iepuoe, V rpyie, TIaBHOM noarpymnmne?
1) 2,5; 2) 2,8,3; 3) 2,8,5; 4) 2,8,8.

2.YKaxkuTe 3HaYCHHE «X» U «Yy», KOTOPblE€ COOTBETCTBYIOT KO (UILIMEHTaM B YPaBHEHHUH XUMHUYECKON
peakuuu 4Al +x0; = yAl,03
1) x=2, y=3; 2) x=3, y=3; 3) x=3, y=2; 4) x=2, y=2.

3.K peaknusam pa3inoKeHuss OTHOCUTBCS PeaKius
1) CaO+Si0,=CaSiOs ; 3) Zn+2HCI=ZnCly+H; ;
2) 2HgO=2Hg+0y; 4) 2Mg+0,=2MgO.



4.113 peJI0KeHHBIX HUXKE (DOPMYIT BEIIECTB COJBIO SBISETCS
1) HCI; 2) Ca(OH)y; 3) Na0; 4)Al5(SO4)s.

5.®@opmyie Cu(OH); cooTBeTCTBYET Ha3BaHUE
1) okcun meau (11);

2) ruapokcua meau (1);

3) ruapoxcun meau (11);

4) aurpar meau (I1)

6.DopMyIa BelecTBa ¢ KOBAJIEHTHOM
MOJISIPHOM CBSI3bIO

DHCI,  2)Fy 3) Na,0; 4)Cu



7. HazBanue yrieBogopoaa, popmyna kotoporo CH3 - C = C - CH3 nmo cucremarndeckoit

HOMEHKJIaType:

1) nponan; 2) Oyrun-1, 3) nponus; 4) 6ytun-2

8. 'omosnoramu sIBISIFOTCSL:

1) C2H6 u C2H4 2) C3H8 u C5H12 3) C4H8 u C7H16 4) CH4 u C6H10

9. K kakomy Kiaccy npuHajiexaT OenKu:

1) cnoxusie 3¢upsr; 2) NOJMHYKJIEOTHUIbI;

3) mpocTsie A3GUpEI; 4) MOaUNENTUIbI

10. [Tponanaib NPUHAJICKUT K TOMOJIOTHUYECKOMY PSIAY:

1) benomsr, 2) caxapuapl; 3) aMHUHBI;

11. Peaknuto «cepeOpsiHOTO 3epKaiay JIacT:
1) dbenomn; 2) YKCYCHBIH aJIbJICTU];

4) anmpaeruapl

3) runepuH; 4) 6enH3on

12. TITomumep coctaBa (—CH2—CH2—)n mnoinydeH u3:

1) otunena; 2)ostana; 3) OyraHa;

4) aTHHA.

Yacts B

B 13. YcraHoBuTe COOTBETCTBHE MCXKAY p€arcHTaMu U TUIIOM PCAKINH.

PEATEHTBI TUIT PEAKIIUN
A) C2H4+ H20 1) rajoreHrpoBaHue
b) C2H2+ H2 2) ruapaTanus
B) C2H4 + HCI 3) ruapupoBaHue
') C2H4+ CI2 4) TuApOraIoreHMPOBaHHE

5) okucneHus

OTBET 3aIUIINTE B BUAE TAOIUIIBI;

A b

B 14. YcTaHOBUTBH COOTBETCTBUE MEXKAY (QYHKIIMOHAILHOM rPYNNON U KJIacCOM BEIIEeCTBA:

OYHKIMOHAJIbHA I'PVIIITA

KJIACC BEHIECTBA

A)— COOH

1) cupThI

B) — OH 2) albIeTH bl

B) - 3) KETOHBI

NH2

[)- COH 4) kapOOHOBBIE KHCIIOTHI

5) aMHHBI

OTBeT 3anuIINTE B BUIC Ta6J'II/II_U>II

A b

IIpaBuibHBIE OTBETHI




Homep (1 |2 |3 |4 |5 |6 (7 |8 |9 ([10|11|12{13 |14
3aJaHus

B-1 3 312|413 (1 4|2 1]4 14 |2 |1 |2341]4152

KonTpoabnas padora Ne2 mo pasgeny «Teopernueckne 0CHOBBI XHMHI»
BAPHUAHT 1
YACTb A

Ilpu evinonnenuu 3adanuii Imoiut wacmu (Al- AI13) evibepume moaAbKO O00UH U3 UYEMBIPEX
nPeOI0ICEeHHbIX 6APUAHMOB Omeema.

A 1. Ykaxcume nHomep nepuooda u zpynnsl, 8 KOMopslixX PAcnoj04cer KpeMHUl

DIV 2)I1, 1V K)RVALI 4) 11, 111
A 2.06uee Konuuecmeo I1eKMPOHOE 6 amome Xja10pa

1)8 2)7 3) 35 4) 17

A 3.3apao adpa amoma Mazuua u €20 OMHOCUMENbHAA AMOMHAA MACCA:

1) +39; 12 2) +12; 24 3)24;+ 19 4)2;+24+12; 24
A4. Hememannuueckue ceoiicmea y 3nemenmos A zpynn ycunusaomcsa

1) cneBa HampaBo ¥ B TPYIIAX CBEPXY BHU3 2) cripaBa HaJIEBO U B IPYMIax CBEpXY BHU3

3) cmpaBa HaNeBO M B TPYMIAX CHU3Y BBEPX 4) cieBa HampaBo U B IPyMIax CHU3Y BBEPX

AS5. B kakom pady xumuueckue 3nemMeHmul pAcHON0IHCEHbL 8 NOPAOKE 603PACHAHUA UX AMOMHO20
paouyca?

1) Na, Mg, Al,Si 2)Li,Be,B,C 3)P,S,Cl,Ar 4)F ON,C

A6. Yucno neiimponos ¢ adpe amoma *°K pagno
1 19 2) 20 3) 39 4) 58

A7. B Kakom paody HAX00AMCA MOJIbKO HEMEemaiibl:
1)S,O0,N,Mg 2)N,O,F,H 3) Fe, Cu, Na, H 4) Na, K, Cu, Ca

A8. B kakom pady 3anucanst (hopmynvl eeuiecme moabKo ¢ KOBANEHMHOI NOJIAPHOI C8:A3b10?
1) Cl,, NH;, HCI 2) HBr, NO, Br, 3) H,S, H,0, Sg 4) HI, H,0, PH;

A9. Kpucmannuueckyro cmpykmypy, H0000HYI0 CMPYKmype aimasa, umeent

1) kpemuesem SiO; 2) okcua Hatpus Na,O 3) oxcun yraepoaa (1) CO 4) 6emnsrit pocdop Py

Al0. Kakue u3z ymeepotcoenuii o ouccouuayuu 0CHOBAHUIL 8 60OHBIX PACMEOPAX GePHbL?

A. Ocnoganus é 600e duccoyuupylom na Kamuomust memaina (uau nodoonviit um kamuon NH,') u
2uopoxcud anuonst OH .

b. Huxaxux opyzux anuonos, kpome OH", ocnosanusn ne oopazyrom.

1) BEPHO TOJbKO A 2) BepHO Tonbko b 3) BepHBI 00a yTBepikaeHus 4) 00a yTBEp>KICHUS HEBEPHBI

All. Kakas u3 npueedeHHbIX peakyuii He OMHOCUMCA K PeaKyuam WOHHO20 0OmeHna?
1) Ba(NO,), + Na,SO, = BaSO, + 2NaNO,
2) KOH + HCI = KClI + H,0
3) 2KMnO, = K,MnO, + MnO, + O,



4) Li,SO; + 2HNO; = 2LiNO; + H,0 + SO,

AI2. Tonvko okucaumenvHvle c60ICMEA NPOAGIAECH

1) cyabdun Hatpus 2) cepa 3) cepHas Kuciota 4) cynb(UT Kaus

Al3. Ha cmewenue xumuueckozo pasrosecus ¢ cucmeme N, + 3H, =—= 2NH,+ Q

Hé OKa3bleaem 6IUAHUA

1) nonmxenne TEeMIIEPaTypHI 2) MOBHIICHAE TABJICHUS
3) yaaneHne aMMHaKa U3 30HbI PEaKIInu 4) mpuMeHeHNe KaTaTnu3aTopa
Yacms B

Omeemom K 3a0anuam uacmu B aenaemcsa nabop yughp unu uucno
B 3adanuax BIl-B4 na ycmanoeénenue coomeemcmeus K Kajxcoou NO3UUUU NEPE020 CHMOaAOUa
nooodepume coomeemcmeayiouyIo no3uyuio emopozo. (Llugpevr 6 omeeme mozym nosmopamscs).

B1. Ycmanosume coomeemcmeue Meaia)y HA36AHUEM XUMUYUECKO20 COCOUHCHUA U BUOOM
C8A3U AMOMOE 8 INOM COCOUHECHUL.

HA3BAHUWE COEAUHEHUWA BUJ CBA3HU
A) ruHK 1) nonnas
B) azor 2) meranmmueckas
B) ammuak 3) koBaneHTHas MoJIIpHas
I) XJIOpUL KaJIbLIHAS 4) koBanentHas HETIOJIIpHAs

B2. 50 2 caxapa pacmeopunu 8 100 2 8odbi. Maccosas doaa caxapd 8 nosay4yeHHOM pacmeope pasHd
%. (Omeem 3anuwiume ¢ Mo4YHOCMbHO A0 Yenbix).

B3. Ycmanosume coomeemcmeue Me.m'dy YpPa6HeHUueM peakuyuu u eeuiecmeom-
oKucjiumesiem, yuacmeyrouium 6 OaHHOU peakuuu.

YPABHEHME PEAKIINU OKHUCJIUTEJb
A) 2NO + 2H; = N + 2H,0 D H,
B) 2NH; + 2Na = 2NaNH, + H, 2) NO
B) H,+ 2Na = 2NaH 3) N,
) 4NH; + 6NO = 5N, + 6H,0 4) NH;

B4.
Yemanosume coomeemcmeue mesrcdy convio u peakyueit cpeodst 6 ee 600HOM pacmeope.

COJIb PEAKIIUA CPEJDBI

A) HUTpaT 6apus 1) xucnas
B) xmopux xenesa (111) 2) HelTpanbHas

B) cynpdar ammonms 3) wenounas



) arerar Kajaus

Yacts C
( OTBET 3aNMUIIUTE ¢ MOJHBIM 00bSICHEHHUEM)
Urto Takoe CKOPOCTh XMMUYECKON PEaKIIUU, OT KaKuX (DaKTOPOB OHA 3aBHCUT, MPUBEANTE MPUMEPHI U3
xm3un( [IPUPOIHBIX SIBJAEHUM, BBITA JIFOJEN, MIPOMBIIIJIEHHOCTH).

OuyeHueaHue:

Yacme A — npasunsbHbiili omeem 1 6ann

Yacme B— B1,B3,B4 — 2 6anna 6e3 owubku. 16aan — lowubka
B2 -1 6ann

Yacme C- 3 6anna

MakcumansHoe Koauyecmeo b6annos: 23

23-226anna — «5»

21-16 - «4»

15-11-«3»

MeHee 10 — «2»

HNTorosasi KOHTPoOJIbHAsI padoTa 3a Kypc cpeaHeil MKoJbI( MPOMeKyTOYHAsA
aTTecTanus)

[osicHUuTEIbHAA 32ANIMCKA

Matepuaisl /Ui IPOBEIEHNS UTOTOBOM KOHTPOJBHOW pabOThl 3a KypC CpeaHEl IIKOJIbI
COCTaBIIEHBI HA OCHOBE IOCYJapCTBEHHOTO 00pa30BaTEIHHOTO CTaHAAPTAa OCHOBHOTO CPEIHETrO
obmero oopazosanus (I[Ipukaz MunucrepctBa obpazoBanus u Hayku P® ot 17.12. 2010 roma Ne
1897) ¢ ucnonp3oBaHNEM y4EOHBIX TOCOOMIA:

- yueOHuK /it ydammxcs: Xumus. 11 kmace: yae0.1st 061eo0pa3oB. opraHu3aimii: 6a30BbIid
ypoBens / I'.E.Pym3utuc, ®.I'.®enpaman. — M.: [Ipocsemenue, 2019. — 223 c.

JlanHbIe MaTepualbl MpeHa3HauYeHbI 111 KOHTPOJISI pe3yJIbTaTOB YUEeOHOM JIeATeThHOCTH
00y4aroIuXxcs U OMpe/IeNIeHNs] YPOBHS TOCTHKEHUN 00yUJaroluXcsi B COOTBETCTBUU C
TpeOOBaHUSAMHU yU€OHOM TPOTrPAMMBI 110 XMMHUH 32 KYPC CPEIHEH MIKOJIBI.

Martepuaibl COCTOAT U3 TpeX YacTed W BKIIOYAIOT cojeprkaHue 06a3zoBoro ypoBHsa. Yacte A
COIepXUT 9 3a1aHuii, K KOTOPOMY NMPUBOJIUTCS 4 BapraHTa OTBETA U TOJIHLKO OJIMH BEPHBII.
3amanus 1-9 wactT A cuMTalOTCS BBINOJHEHHBIMH, €CITH BHIOpAHHBIA JK3aMEHYEMBIM HOMEpP
OTBETa COBIIAJIAET C BEPHBIM OTBETOM. Bce 3amanus 3Toit yactu paboThI OlleHUBarOTCs B 1 Ga.
MakcuManabHOE KOTHYECTBO 0AJIOB B 4acTH A — 9 Gaios.

Yacte B BKiItOUaeT 2 3a1aHusl Ha YCTAHOBJIICHUE COOTBETCTBUS.
3anmanue 10 yactu B onenuBatorcs B 2 6ana, eciy yka3aHbl BCe JIEMEHTHI OTBeTa, B 1 Oam,
eclM JomylieHa ojHa omuOka, u 0 0amwioB, eciu MAOMYIIEHO JBE H 0Oojiee OIMHUOOK.
MakcumManbHOE KOJTHYECTBO OaioB B yacTu B — 4 Gama.
Yacte C comepKuT 2 3aaHus: BBIOJIHUTH MPEBPALICHUS COIVIACHO IPEMIOKEHHOM CXeMe |
pemienus 3agaun. Kaxxaoe mpaBuiIbHO BBIOJIHEHHOE 3a1aHue yacTu C onleHuBaercs B 2 Oana.
MakcumanbpHoe KoruecTBO 6amioB B yactu C — 4 6aos.
MaxkcumasbHOe KOJIN4ecTBO 0aJU10B 32 BCIO padoty — 17 6am10B.
HrtoroBast koHTponbpHast paboTa mpoBOAuUTCA B (HOpME NHUCHMEHHOTO TECTUPOBAaHUS U
paccuMTaHa Ha OJUH akageMuyeckuit yac (40 MUHYT).

Jlns mepeBoia KOJMYECTBA MPABUIIBHBIX OTBETOB Ha BOIPOCHI B OIEHKY MO MATHOAILHON
CHUCTEME HCIOJIb3YETCs CIIeyIoLIas IIKaa:



OTMeTKa 1o MATHOAIbHON

«1»

«2»

«3»

«dy»

«5»

IIKaJe

OO0mwmii 6amt 0-3 4-8 9-13 14-15 16-17
[TpouieHT BemonHeHust | 0%-19% | 20%-50% | 51%-79% | 80%-89% | 90%-100%
3aJaHui

YACTDb A

A 1. YkaxuTe HOMEp Mepuoia U rpyIIibl, B KOTOPBIX PACHOJIOKEH KPEMHUN
2, 1V
A 2.00111e€e KOJIM4eCTBO 3JIEKTPOHOB B aTOME XJIopa

)11, IV

1)8

A 3.3ap;m sgApa aToOMa Mariyst 1 €ro OTHOCHUTCJ/IbHAA aTOMHaAA Macca:

1) +39; 12

A4. Hemeranueckue CBOMCTBA y 3JIEMEHTOB A IpyIIl yCUIUBAIOTCA

2) 7

2) +12; 24

3V, I

3) 35

3)24; + 19

1 CJICBA HAIIPAaBO U B I'pYIIIaX CBEPXY BHU3

BHU3

3) CHpaBa HAJIEBO M B IPYIIIAX CHHU3Y BBEPX

BBEpX

A1, 1l

4) 17

4)2;+24+12; 24

2) cpaBa HaJEBO U B IPyMIax CBEPXY

4) cieBa HarpaBo U B IpyNmax CHU3Y

AS. B xkakom pARY XUMHYCCKHUEC 3JICMCHTHI PACIIOJIOKCHBI B ITOPAAKE BO3pACTAHUA HX ATOMHOTI'O

pamuyca?

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

A6. UricIio HeATPOHOB B siipe aToma > K paBHO

1) 19

2) 20

3) 39

4) 5g

A7. B kakoMm psy 3anmucaHbl (pOPMYJIbl BELIECTB TOJBKO ¢ KOBAJIEHTHOM MOJISPHOM CBA3BIO?
1) C|2, NHs, HCI 2) HBr, NO, Br, 3) HzS, Hzo, Sg 4) Hl, Hzo, PH;

AS8. Kaxkas u3 npuBeIeHHBIX PEeaKIMii He OTHOCUTCS K peakIMsIM HOHHOTOo oOMeHa?

1) Ba(N03)2 + Na,SO, = BaSO, + 2NaNO3

2) KOH + HCI = KCI + H,0

3) 2KMnO, = K,MnO4 + MnO, + O,
4) Li,SO3 + 2HNO;3 = 2LiNO3 + H,0 + SO,

HC OKa3bIBACT BJIMAHUA

1) nonmxenue TEeMIEPATypbl

A9. Ha cmenienne xummuueckoro paBHoBecus B cucteme Ny + 3H, =—= 2NH;+Q

2) TOBBITIICHUE TABJICHUS




3) YAAJICHUC aMMHUAaKa U3 30HbI pCaKIUU 4) IMPUMCHCHHUC KaTaJIn3aTopa

Yacts B

B10. YcTraHoBHTE COOTBETCTBHUE MCKAY Ha3BAHUCM XUMHYCCKOI'0 COCAUHCHUA U BUIOM CBA3H
aTOMOB B 3TOM COCAMHCHUU.

HA3BAHUWE COEAJMHEHUMA BUJI CBA3U
A) LIUHK 1) vonnas
B) asor 2) merammuueckas
B) ammuak 3) kopanenTHas MOJISIpHAS
) XJOPUJ KaJIbIus 4) kopanenTHas HEToJIsIpHas

OTBET 3aIUIINTE B BUAE TAOIULIBI;

A b B I

B11. YcTaHoBUTE COOTBETCTBUE MEXKY YPABHEHUEM PEAKIIMU U BELIECTBOM-OKUCIUTEIIEM,
Y4acTBYIOLIMM B JaHHOW PEaKLUH.

YPABHEHUE PEAKLINU OKUCJIUTEJIb
A) 2NO + 2H, = N, + 2H,0 D H,
B) 2NH; + 2Na = 2NaNH, + H, 2) NO
B) H, +2Na=2NaH 3) N,
') 4NH; + 6NO = 5N, + 6H,0 4) NH;

OTBET 3aIUIINTE B BUAE TAOJIUIIBL;

A b B I

Yacty C

C12. Hamummre ypaBHEHHUS PEAKIHiL, C TOMOLIBIO KOTOPBIX MOXHO OCYIIECTBUTH
MIpEeBpaLCHHUS:

AIOMUHUTL — XA0PUO ANIOMUHUA — X — OKCUO AIIOMUHUA.

C13. Pemute 3amauy: 25 r caxapa pactsopwiu B 100 r Bogbl. MaccoBas 107151 caxapa B
MOJIy4EHHOM pacTBOPE paBHA %. (OTBeT 3amMIINTE C TOYHOCTHIO JI0 IEIBIX).

IIpaBuibHBIE OTBETHI
Al-9
[Homep |1 2 3 |4 [5[6 (7 [8 |9 |




3aJaHus

B-1 2 |4 |2 4 |2

B10.

OrtBer:
A b B r
2 4 3 1

B11.

OTBerT:
A b B r
2 4 1 2

C12. anromunuit — xnopuo anromunus — X — 0KCUO ANIOMUHUAL.

Al —-AICI3— AI(OH)3 —AI203
1) 2Al + 3CI2 —2AICI3
2) AICI3+ 3KOH— AI(OH)3 + 3KCl
3) 2AIl(OH)3—AI203 + 3H20

C13. Ortser: 20%







