MUHUCTEPCTBO MPOCBEHIEHUA POCCUIICKON ®EJEPALIUA

MunuctepcTBO 00pazoBanus OpeHOyprckoil ooaacTu

'Vipasnenne o6pasosanus ropona OpeHOypra;

MOAY "COII Ne 95"

PACCMOTPEHO COI''TACOBAHO

MeTtoauueckoM 00beTUHEHHEM 3amecrtuTenb aupexropa no YBP
Ne2

PykoBogutens MO
Taxuesa Y.M. _ Cabmuna AA.

[Tpotokomn Ne 1
ot 29.08.2024 r.

Menbyakos
a KOnusga
BukTopoBH

PABOYASI IPOTPAMMA
(ID 1997736)

y4eOHOro npeamera « XuMus»

s ooygaromuxes 10 — 11 kmaccon

Openoypr, 2024 r.

YTBEPXIEHO

HupekTop

MenpyakoBa 1O.B.

ITpuka3z Ne_102-oc

d

ot 29.08.2024 r.

MoanucaH: Menbyakosa KOnus BuktoposHa
DN: C=RU, S=OpeH6yprckas 06nactb,
T=[vpekrop, O="MYHULNMNANBHOE
OBIEOBPA3OBATESIbHOE
ABTOHOMHOE YYPEXOEHUE ™
CPE[HAA OBLEOBPA30OBATESbHAA
LUKOJA Ne 95", CHUIIC=12791700969,
MNHH=560912819053, E=uooren@yandex.ru,

G=lOnusa BukTopoBHa, SN=MenbyakoBa,
CN=MenbyakoBa FOnus BuktoposHa
OcHoBaHue: A ABNsoCb aBTOPOM 3TOro
AOKyMeHTa

MecTononoxeHne: MecTo NoanucaHus
[Lara: 2024-06-07 14:40:33

Foxit Reader Bepcus: 9.7.2


mailto:E%3Duooren@yandex.ru

HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XHMMHUU Ha YpOBHE CpeAHEro oOmero oO0pa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanpHOI 00pazoBaTeIbHONM MPOrpaMMbl cpeHero odiero oopazoBanus (OOIT
COOQO), mpexacraBieHHblx B dDepepaqbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yuérom KoHmemmmm mnpemnogaBaHus y4eOHOTO IpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX oOpranm3anusx Poccuiickoit ~ deneparuu,
peanu3yronMX OCHOBHbIE 00pa30BATENbHBIE IPOTPAMMBI, U OCHOBHBIX MOJIOKEHHI
«Ctpareruu pa3Butus BocnuTanus B Poccuiickoit denepanuu Ha nepuoa Ao 2025
roga» (Pacnopsixenne [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOA0B K pa3pabOTKe HMPOrpaMMbl MO XUMHH, K OINpPEAEICHUIO
oOuieil ctparerur 00y4eHHsl, BOCOUTAHUS U Pa3BUTHS 00YYarOIIMXCSl CPEICTBAMU
yueOHoro npeamera «Xumus» st 10—11 kiaccoB Ha 0a30BOM ypOBHE COCTABUIIH
koHuenrtyanbHble nojoxenuss GPI'OC COO o B3auMOOOYCIOBIEHHOCTU IIEJIEH,
COJIEp)KaHus, pPE3yJbTaTOB OOy4YeHHs M TpPeOOBAHUH K YPOBHIO IOJATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
00111€00pa30BaTEeIbHON  OpraHU3alNK, SIBISETCS HEOTHEMJIEMOW YacThlO HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM 3TalloOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEH, NPUCYIIHUX
LEJIOCTHOM CHCTEME XHMHUYECKOro o00Opa3oBaHUs. OTH LEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJbI, (POPMHUPOBAHUS MUPOBO33PEHUS U 00IIEH KYJIbTYphI
YeJI0BEKa, a TAKKE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[I0POBbIO
U OpUponHON cpene. Peanmusyercss xumuuyeckoe oOpa3zoBaHuE OOy4YarOMIMXCS Ha
YPOBHE CPEJIHET0 001Iero 00pa3oBaHus CPeICTBAMU YUEOHOT0 peaMeTa « XUMUs»,
COJIEP>KAHKE U IIOCTPOECHNE KOTOPOTO OIPEAEIICHBI B TPOrpamMMe [0 XUMHUH € y4ETOM
cnenupUKyd HAyKu XUMHH, €€ 3HAYCHHUS B NMO3HAHUM MPUPOJII U B MATEpUATILHOM
KU3HU OOINeCTBAa, a Takke C Yy4yéToM OOmmx Ieledl W  MPUHIUIIOB,
XapaKkTepU3yIOIIUX COBPEMEHHOE COCTOSHME CHCTEMBI CpPEIHEro 0OIero
obOpazoBanus B Poccuiickoit deneparum.

XUMHSL KaK 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK MIpaeT 0coOYyl0 pojib B
COBPEMEHHOW LMBHWIM3AIMU, B CO3/IaHUHU HOBOM 0a3bl MaTepUalbHOW KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PALIMOHATIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE LIEJOCTHOTO MpeICTaBiIeHHUsI 00 OKpY’KaloleM MHpE KaKk O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (OpMHUpPYETCs B XMMUU HAa OCHOBE MOHUMAaHMS
BEILIECTBEHHOI'0 COCTaBa OKPY>KAIOLIEr0 MUPa, OCO3HAHUS B3aUMOCBA3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00J1aCTsIMU IPUMEHEHHUSI.



TecHO B3aMMOAEHCTBYS C IPYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMUsS CTajla
HEOTHEMIIEMOI YaCThIO MUPOBOU KYJIBTYPbl, HEOOXOJUMBIM yCIIOBUEM YCIIEIIHOTO
Tpyda W >KM3HM Kaxaoro uieHa oOmectBa. CoBpeMeHHass XMMHS Kak HaykKa
CO3MJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAallpaBlicHA HAa pEUICHUE
rJI00aNbHBIX TPOOJEM YCTOWYMBOTO pPa3BUTHsS UYEJIIOBEYECTBA — CHIPbEBOM,
AHEPreTUYECKOM, MUILIEBOM, IKOJIOTMUECKON O€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM ¢ OOHIMMHM LENSIMA M TPUHIUIAMU CpPEIHEro OOIIEro
oOpazoBanus cojepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHB
M3Y4YEHUs1) OPUEHTHPOBAHO MPEUMMYIIECTBEHHO HAa OOUIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOAUMYI0 UM JUIsi  BBIPAOOTKH  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIENIHOTO BKJIIOYEHHS B JKU3Hb COLIMYMa, MPOJOHKCHUS
00pa3oBaHUsl B Pa3IMYHbBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsomuMHA  npeaMeTa «XUMHUS»  ABISIIOTCS  0a30Bble  KYpChl —
«Oprannyeckas xuMus» U «OOmas W HEOpraHWYecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SBJIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU MO HEOPraHWYECKOW XUMHH (C BKJIIOYEHHUEM 3HAHUM U3 OOl XUMUH) U
OpraHn4eckor xumuu. GopMUpPOBaHNE NAHHOW CUCTEMBI 3HAHUM IIPU WU3YyYECHHH
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa cojaepkaHus KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckas XuMmus» cOpMHpOBaHAa B NIporpaMme MO XUMUU Ha OCHOBE
CUCTEMHOr0 TMOJXO0Jla K M3y4YeHUI0 YydyeOHOro wMarepuajiia W 0O0YCIIOBJICHA
UCTOPUYECKA OOOCHOBAHHBIM Pa3BUTHEM 3HAHUHN HA ONIPEACIIEHHBIX TEOPETUIECKUX
ypoBHsX. Tak, B Kypce OpraHMYeCKOW XHMMHUHU BEIIECTBAa pacCMaTPHUBAIOTCS Ha
YPOBHE KJIACCUYECKON TEOpUU CTPOEHUS] OPraHUYECKUX COEAMHEHHH, a TakKe Ha
YPOBHE CTEPEOXMMUYECKHUX U JIEKTPOHHBIX MPEJCTABIECHUN O CTPOEHUH BEILECTB.
CBenenust 00 H3ydyaeMblX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTUM — OT
YIJI€BOJOPOIOB 10 CJIOXHBIX OMOJIOTMYECKM aKTUBHBIX coenunHeHuil. B kypce
OPTraHWYEeCKON XWMHUM TIOJIYy4aloT pa3BUTHE C(QOPMUpPOBAHHBIE HA YpPOBHE
OCHOBHOTO 00111er0 00pa30BaHus MEPBOHAYAIIBHBIC MPEICTABICHUS O XUMUYECKON
CBS3M, KJIACCU(PUKALMOHHBIX MPU3HAKaX BEUIECTB, 3aBUCMOCTH CBOMCTB BEIIECTB
OT X CTPOEHUS, O XUMHUECKON PEaKIInu.

[Tox HOBBIM yIJIOM 3peHUS B TpeaMere «XuUMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCs H3YYEHHbIH Ha YpOBHE OCHOBHOIO 00Iero o0pa3oBaHus
TEOPEeTUYECKH Matepuadl U (HAKTOJOTUYECKUE CBEICHHMS O BEIIECTBaX U
XUMHUYecKkoi peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» 00ydaromuMcs TMpPeOCTaBIsSETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOAOJOTHUYECKHUX MO3HIIMA,



ry0ke TMOHATh HCTOPUYECKOE HW3MEeHeHHWe (QYHKUIMA STOro 3akoHa — OT
o0o0mIaromiei 10 00bACHAIONMIEH U MPOTHO3ZUPYIOICH.

Ennnas cucrema 3HaHWMK O BaXXHEMIIMX BEIHIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M MPHUMEHEHHH, a TAKXKE O XMMHYECKUX PEAKUUAX, UX CYHIHOCTH U
3aKOHOMEPHOCTSX MpOTeKaHus AonoiHseTcs B kypcax 10 u 11 kitaccoB aneMeHTamMu
coJiepKaHusl, UMEIOIUMH KYJIbTYPOJIOTMUYECKUN U MPUKIAHON XapakTep. IJTU
3HAHMSI CMOCOOCTBYIOT MOHMMAHHMIO B3aUMOCBS3U XUMHUHU C JAPYTMMH HayKaMH,
PacKpBIBAIOT €€ poJib B ITIO3HABATEIIBHON U MPAKTHYECKOW JIEATEIbHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHSI K ITPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU
U TIPAKTUYECKUX MPUIIOKEHUM XUMHUHU, TTOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX HpoOJieMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIIMBATh MH(POPMALIMIO U IPUMEHSATH €€ 1J151 TONOJIHEHUSI 3HAHU,
pElIeHUs] MHTEJUIEKTYaJIbHbIX U SKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a/1a4. B
LEJIOM COJIep)KaHUe Y4yeOHOro mpeamera «XHUMHs» JaHHOIO YPOBHSI HM3y4YEHUS
OpPUEHTHPOBAHO Ha (POPMUPOBAHUE Y OOYUAOLIUXCSI MUPOBO33PEHYECKON OCHOBBI
Ui TOHMMaHUA (UIOCOPCKUX HJEH, TaKMX KaK: MaTepHallbHOE E€IUHCTBO
HEOPraHWYECKOr0 U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHUEM, [T03HABAEMOCTb TPUPOAHBIX SIBJICHUH IMTyTEM SKCIIEPUMEHTA
U pElIeHHUs MPOTUBOPEUYUIl MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU
IpEeaNOChUIKAaMH, OCO3HAHUE POJIM XUMUHU B PEUICHUH HKOJIOTUYECKUX MpodsieM, a
Takke MpodJieM cOepekeHUsl SHEPreTUUECKUX PECYpPCOB, ChIPbs, CO3AaHUS HOBBIX
TEXHOJIOTUN U MaTEpPUAJIOB.

B mmaHe pemeHus 3anad  BOCHUTAHUS, PA3BUTHA M COLMAIU3ALMU
oOy4Jaronuxcsi TPUHATBIE MPOrpaMMOM MO XUMHHU MOAXOAbl K OIPEAEIICHUIO
colepKaHUsl M TOCTPOCHMS MpeaMera NpeaycMaTpuBaloT (opMupoBaHHUe
YHHUBEpCAIbHBIX YUEOHBIX AEHCTBUI, UMEIOUINX 0a30BO€ 3HAUEHUE ISl PA3IUYHBIX
BUJIOB JICSITEIILHOCTU: pEIIeHUs TMpoOJjeM, TIOuCKa, aHamu3a U 00paboTKH
uH(popManuy, HEOOXOAUMBIX i MNPUOOPETEHUS OMNbITa MPAKTHYECKOW U
UCCJIEI0BATENLCKON JIESITEIbHOCTH, 3aHUMAIOLIEHd Ba)XHOE MECTO B IO3HAHHUU
XUMUHU.

B npakTuke mnpenojaBaHus XUMUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO O0IIEro o0pa3oBaHus, MPU ONPEICIICHUN
COZIEpPKATEIbHON XapAaKTEPUCTHKU LENEe H3y4eHHs] MpeaMeTa HalpaBiICHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAJAULMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUYECKOU
NESATEIbHOCTH YE€JIOBEKa M KAaK OJHOTIO M3 KOMIIOHEHTOB MHPOBOH KyJbTypbl. C
METOANYECKOW TOYKM 3pPEHHMsI TaKOW IOAXOJ K ONPENEIICHHIO LEJeH H3y4eHUs
MIPEAMETA SIBJSIETCS BIIOJIHE ONIPaBIaHHBIM.



CornacHoO TaHHOM TOYKE 3pEHUs TJIABHBIMHU IIENIIMH H3Y4YEHHs MpeaMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) siBiIsIFOTCS:

e (opMupoBaHue cHUCTEeMbl XUMHUYECKMX 3HAHMM Kak  Ba)KHEHIIEH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE KOTOpPOH
JeKaT KII0YeBble TOHATHA, (PyHIAMEHTATbHbBIE 3aKOHBI U TEOPUH XUMUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHHE W TOHHMAaHHE CYIIHOCTU JOCTYIHBIX
0000IIEHNIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C HUCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opmMupoBaHHUe U pa3BUTHE MPEJICTABICHUN O HAYYHBIX METO/AX MO3HAHUS
BEI[ECTB U XUMHUECKUX PEeaKIUi, HEOOXOAUMBIX JUIsl TPUOOPETEHUS] yMEHU N
OPUEHTHPOBATHCSI B MUPE BEIHIECTB M XUMHUYECKUX SIBICHHUMA, WMEIOIINX
MECTO B IIPUPOJIE, B MPAKTUYECKON U ITOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB ACSITEIHLHOCTH, CBA3aHHBIX C HAOMIOICHUEM H
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOACHUEM TPaBUI
0e301acHOro 00paIeHus ¢ BEIEeCTBAMH.

Hapsiny ¢ atumMm, conepkarenbHasi XapakTepUCTUKa LEJIed U 3a/1ad U3y4yeHUs
mpeaMera B MporpaMMe Mo XMMHUU YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpeAHero obOiiero oopazoBanus. CeronHs B
MpernogaBaHUy XUMUHU B OOJIbIIEH CTENEHN OTAAETCS MPEANOUYTEHUSTPAKTHIECKON
KOMIIOHEHTE cojJep>KaHusi OOydeHHUs, OpPUEHTHUPOBAHHOW Ha TMOJTOTOBKY
BBINTYCKHUKA 00I1Ie00pa30oBaTeIbHON OpraHu3alliy, BIAACIONIETO HE Habopom
3HaHWW, a (PYHKIMOHATBHONW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSMHU
aKTUBHOTO TIOJyYEHUS 3HAHWUW U IPUMEHEHUS WX B PEAIbHOM JKU3HM JIJISl PEIICHHS
NPaKTHYECKUX 3ajad.

B cBsi3u ¢ 3TUM NpU U3YUEHHUH ITpeIMeTa « XUMUS» JOMUHUPYIOIee 3HaUeHHe
IpUOOPETAIOT TAKUE LIETU U 3a/1a4M, KaK:

ajanranusi o0y4aronmMxcsi K yCJIOBUSAM JAMHAMUYHO Pa3BUBAIOLIEIOCS MHpA,
dopMupoBaHHE  WHTEIJIEKTyaJlbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K
camM000pa3oBaHNI0, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPUHSATHIO TPaMOTHBIX
pelIeHrni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEILECTBAMHU M HX
NPUMEHEHUEM;

dopMupoBaHre y OOydYalOIIUXCSl  KIIOUEBBIX HABBIKOB  (KITFOYEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEpPCAIbHOE 3HA4YCHHWE /IS Pa3MYHbIX BHUIOB
NEeSATEIBbHOCTU: PElIeHUs MpobJieM, MOUCKa, aHalu3a U o0paboTku MH(OpMaIuy,
HEOOXOAMMBIX JIJIsl IPUOOPETEHHS OMBITA IEATETHPHOCTH, KOTOpas 3aHUMAeT BAKHOE
MECTO B TO3HAHWW XHWMHUH, a TaKXKe s OLEHKH C IMO3ULIUN SKOJOTHYECKON
0€30MMacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUXIIPOIIECCOB HA OPTaHU3M
YeJIOBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HWHTEPECOB, WHTEIUIEKTYAJIbHBIX W TBOPYECKHX
CIOCOOHOCTEH 00yUaroMXcs: CIIOCOOHOCTH CaMOCTOATEIBHO MPHUOOPETATh HOBBIC
3HAHUA 10 XUMHH B COOTBETCTBUU C JKU3HEHHBIMH NOTPEOHOCTSIMH, HUCIIOIb30BAThH
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JIs MOWCKAa M aHaju3a y4yeOHOH U
HAYYHO-TIOMYJISIPHON HH(POPMALIUU XUMHUECKOTO COJIeP>KaHMS,;

¢dopmupoBaHue U pa3BUTHE Y 00YUYAIOIIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIICHHS, HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOUMBI, B YaCTHOCTU, MpPU IUIAHUPOBAHUU U TPOBEACHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHHE Yy oOOydalomuxcsa YOSKIEHHOCTH B  T'YMaHHUCTHUYECKON
HaIpaBJIEHHOCTH XUMHUHU, €€ Ba)XXKHOM pOJIM B PEIICHUU TJI00AIbHBIX HpoOsieM
paIMoOHAIBHOTO MPUPOAOIIOIB30BAHUSA, TOTIOTHEHHS YHEPTETUUECKUX PECYpPCOB U
COXPAaHEHHUsI TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOIIECHUS K TPHPOJE U CBOEMY 3J0POBBIO, a TaKXe MPUOOPETEHHS OIbITa
UCIIOJIb30BAaHUSl TOJYYEHHBIX 3HAHUM [UIsl NPUHATHS TPAMOTHBIX pEUICHUH B
CUTYalUsIX, CBA3AHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yueOHOM miaHe cpenHero oOmiero oOpa3oBaHMsS MPEAMET «XUMUS»
0a30BOro ypoBHSI BXOJUT B COCTaB IpeaMeTHON oOnactu «EcTecTBEeHHO-HAYYHbIE
OPEIMETHI».

OO11ee yncno 4acoB, OTBEIEHHBIX JJI1 U3YUYECHHS] XMMUU, HA 0a30BOM YPOBHE
cpemHero ooiero oopa3oBanus, coctabiisieT 68 yacos: B 10 kinacce — 34 vaca (1 vac
B Hegenro), B 11 kimacce — 34 vaca (1 gac B Henerro).



COIEPKAHUE OBYYEHUA
10 KJIACC
OPT'TAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBBI OPraHUYecKOil XUMHHI

[TpenMeT opraHndyeckoil XMMHUM: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAUYECHUE B
MOJIyYeHUH HOBBIX BEIIECTB M MaTepuanoB. TeopHusi CTPOCHHUS OpPTraHUYECKHX
coequneHnit A. M. BytnepoBa, e€ ocHOBHbIE MoJ0KeHUsI. CTPYKTypHBIE (POPMYIIBI
OpraHMYEeCKHUX BellecTB. [omomyorusi, wu3oMmepus. XHUMHUYECKass CBiI3b B
OpPraHUYECKUX COEAMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccupuKaluy OpraHUYecKux BemlecTB. HoMeHknaTypa
OpPraHMYECKUX COCAUHEHMH (CUCTeMaThyecKas) U TpUBHUAJIbHBIE Ha3BaHUS
BaXHEHMILIMX MMPEICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKCTepUMEHTAIbHBIE METOJbI HW3YUEHHUs BEIIeCTB M WX TPEBpAIICHUN:
O3HaKOMJIEHUE C 00pa3liaMi OPraHUYECKUX BELIECTB U MaTepualaMu Ha UX OCHOBE,
MOJEIIUPOBAHUE MOJIEKYJ OPraHMYECKHX BEIIECTB, HAOJIOJACHHE M ONUCAaHUE
JE€MOHCTPALIMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEUIECTB IpHU
HarpeBaHuH (IJIaBJICHUE, O0YTIIMBAHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJOTHYECKUH psg. MeraH M 3TaH —
MPOCTEUIINE TPEACTABUTENIN aJKaHOB: (PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelieHus] M TOpPEHHUs), HaXOXKACHUE B MPUPOJE, MOJyYEeHUE U
MIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHME, TOMOJOTHUECKUN psAl. DTUJIEH U MPOMUIEH —
OpocTeilne NpeCTaBUTENIN aJIKEHOB: (U3MUECKHMEe U XHMHUYECKHUE CBOWMCTBA
(peakuuy TUAPUPOBAHUWS, TAJIOTCHUPOBAHMSA, THUApPATAIMH, OKHCICHUS U
MOJIMMEPHU3ALIMH ), TOJIyYeHUE U IPUMEHEHHUE.

Anxaguensl: OyrtanueH-1,3 u merunOyraauen-1,3: crpoeHue, BakHEWIINE
XUMHUYECKHE CBOWCTBA (peakuusi nonuMepusanuu). IlomyueHne CHHTETHUECKOTO
Kay4yKa U pe3HUHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psAll. ALleTUIICH
— TMpPOCTEHIINNA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMHUYECKHUE CBOMCTBA (peakIMy THIPHPOBAHUS, TAIOTEHUPOBAHUSA, TUAPATAIINH,
TOpeHMsI ), TIOJTyYeHNE U TPUMEHEHHE.

Apenbl. benson: cocras, cTtpoeHue, (pu3MUeckre U XMMHUYECKHE CBOMICTBa
(peakuuy rajoreHUpOBaHUS W HUTPOBAHMS), MOIYYEHUE U IpUMEHeHue. Toayon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2a102eHUPOBANUSL U HUMPOBAHUS), NOJIyUeHUe U npumeHenue. TOKCUIHOCTh



apeHoOB. ['eHeTmyeckas CBs3b MEXAY YIVIEBOJAOPOJAMM, IPUHAICKAMMUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble HCTOYHUKM YTIEBOAOPOAOB. lIpuponmHbIi Ta3 W IONMyTHBIE
HeTsaHpie Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepadoTku HeTH:
IEPEroHKa, KPEKUHI (TEpMUYECKUH, KaTaJIUTUYeCKHil), mnuponus. I[IpomykTel
nepepaboTku He(TH, X MPUMEHEHHE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIi
yTOJIb ¥ IPOJTYKTHI €r0 NepEepadboTKH.

OKCIIEPUMEHTAIIBHBIE METOJbl H3YYEHHUS BEIIECTB W MX IPEBPALLCHHN:
O3HaKOMJIEHHE ¢ 00pa3liaMM IUIaCTMACC, KaydyKOB U PE3HHbI, KOJUIEKIIUU
«Hedpts» u  «Yromp», MOJEIUPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, MPOBEACHUE OPAKTUYECKON PAaOOTHI: MOJyYEHHE 3THIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnrle 3amaun.

Bbruncnenuss 1o ypaBHEHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTa PEAKLHUU MO U3BECTHBIM MAacce,
00BEMY, KOJINYECTBY OJTHOTO U3 UCXOJHBIX BEILIECTB WK MPOAYKTOB PEAKIIUN).

Kucnopoacoaepxaime oprannyecKue coeJMHEeHUs!

[IpenenbHbIE  OQHOATOMHBIE CIAPTHL. METaHOJN M 3TaHON: CTPOECHHUE,
(u3nueckue M XUMHUYECKHE CBOMCTBAa (pEaKkUMU C aKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHUE), TNpUMEHEHHE. BoAopomHbIle CBSI3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIefICTBHE METaHOJIa U 3TAHOJIA HA OPTaHN3M YEJI0BEKA.

MHoroaToMHble  CHOUPTHL.  DTUJIEHIVIMKOJIb W  TJIUUEPUH: CTPOEHUE,
¢usznyeckue W XMMHYECKHE CBOMCTBa (B3aMMOJAEWMCTBHE CO IIEJTOYHBIMU
MeTallaMH, KauyeCTBEHHas peaklUys Ha MHOIOAaTOMHBIE cnupThl). JlelicTBue Ha
opraHusM yenoBeka. [[puMeHeHne rimiepruHa u 3TUICHTJIHKOJISA.

®deHoJ: CTpOCHHE MOJIEKYJbl, (U3UYECKHEe U XHMHYECKHE CBOMCTBA.
ToxkcuuHnocTh (henona. [Ipumenenne genona.

Anbaerugipl U kKemousl. Dopmanbierua, aueTadbIerui:  CTPOCHHUE,
dbu3uYecKkre U XUMHUYECKHE CBONCTBa (peakIMu OKHUCJEHUS W BOCCTAHOBJICHWS,
KaueCTBEHHBIE PEAKIIUH ), TIOJTYyUYCHHUE U IPUMEHEHHE.

OaHOOCHOBHBIC TIpeIeTbHbIE KapOOHOBBIE KUCIOTH. MypaBbiHasi HyKCYyCHas
KHCJIOTBI: CTpOCHHE, (HDU3NIECKHE U XUMHUYECKUE CBOMCTBA (CBOMCTBA, OOIIME s
KJIacca KUCIIOT, Peakius dTepuuKaIinm ), mojyueHue u npumeHenue. CreapuHoBas
Y OJICMHOBAs KUCJIOTHI KaK MPEICTABUTEIIN BBICIITUX KapOOHOBBIX KUCIOT. Mblla Kak
COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBHE.

CrnosxHble 3(hUpbI KaK TPOU3BOTHBIC KAPOOHOBBIX KUCIOT. [ MAPOIHM3 CII0KHBIX
a¢upoB. Kupel. ['maponus xupo. [Ipumenenue >xupoB. buonoruueckas poib
AKHUPOB.



VYrieBoibl: cocTaB, KIaccu(UKaIus yriieBo10B (MOHO-, IM- U TIOJIMCAXapHIbI).
['moko3a — mpocTedlnii MOHOCAaxXapua: OCOOCHHOCTHM CTPOEHUS MOJIEKYJIBI,
du3nUecKkrue u XUMUYECKHE CBOWCTBA (B3amMmojeicTBue ¢ rumpokcuaom meau(ll),
OKHCJICHME aMMHAYHbIM pacTBOpoM okcuza cepedpa(l), BoccraHoBlieHue,0poKkeHre
[JIIOKO3bl), HaxXxOoXJACHWEe B TMpUpOJie, MPUMEHEHHE, OuoJIoruueckass poJib.
®otocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3bI.

Kpaxman u nemnonosa kak npupojanble nojguMepsl. CTpoeHue Kpaxmalna u
Hneuosio3bl.  Du3MUecKkue M XUMHUYECKHME CBOMCTBAa Kpaxmana (THApPOIH3,
KaueCTBEHHAs PEAKIUS C HOJIOM).

OKCIIEpUMEHTAJILHBIE METOJIbl HM3Y4YEHHUs BEIIECTB M WX MPEBPAICHUN:
MpoBeJicHUEe, HAOJIOJCHUE W OMUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE HTaHOJIa
okcugoM Mmenu(Il)), mMHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBUE TIJIMIICPUHA C
ruapokcugom meau(ll)), anpaernnoB (OKUCICHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmeau(ll), B3aumomelcTBHE Kpaxmana C HOAOM),
MIPOBE/ICHHE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérnbie 3amaun.

Boluncienuss mo ypaBHEHHIO XHMHYECKOM peakiuu (Macchl, 00BEMA,
KOJINYECTBA UCXOJHOTO BEIIECTBA WJIM MPOJIYKTAa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB HIIA IPOYKTOB PEAKITHH).

A30TcoiepKalllie OpraHuYeCKUe COCTMHEHUSI.

AMUWHOKHCIIOTHI Kak amM(pOTEepHbIC OpraHuueckue coequHeHus. Ou3ndeckue
U XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha mpumepe riuimHa). buosorunyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NOPUPOJIHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAA W TPETUYHAs CTPYKTypa O€NKOB. XHWMHUYECKHE CBOWCTBA OCJIKOB:
TUAPOJIN3, IEHATYpAIIHs], KAYECTBEHHBIC PEAKIINHN Ha OCJIKH.

DKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUs BEIIECTB U UX MPEBpallCHUM:
HaOJII0/ICHUE U ONMCAHME JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATYypalys OCIKOB Mpu
HarpeBaHUM, IBETHBIC PEAKIIUU OCITKOB.

BrbicokoMoJ1eKyJISIpHBbIE COeIMHEHUS

OCHOBHbBIEC MOHSTUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMECHb MOJMMEPHU3AINH, CPEAHSS MOJICKYJISIpHAs
macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUM —
MOJIMMEPHU3ALIUS U TTOJIMKOHICHCAIIHS.

OKCIEepUMEHTAIbHbIE METOJIbl HM3Yy4YEeHHUs BEIIECTB U UX MPEBpalllCHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.



Peannsanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHNH OPraHUYECKON XMMHH B
10 kmacce oOCyUIECTBIAETCA 4epe3 HCIOIb30BaHUE KaK OOIIUX eCTECTBEHHO-
HAYYHBIX TOHSITHHA, TaK U TOHSATHH, SBISIIOMIMXCS CUCTEMHBIMH IJISI OTIEIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIC MTOHTHS: SABJICHUE, HAYYHbIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIM3, CUHTE3, KJIAacCU(pHUKAIUs, NEPUOAUYHOCTD, HAOIIO/IEHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJEINPOBAHHUE.

®dusuka: MaTepus, DSHEpPrus, Macca, aTOM, DJJIEKTPOH, MOJIEKyJa,
HSHEPreTUUECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (DU3UUECKHUE BETUYHUHBI U SMHUIIBI KX U3MEPECHHUS.

buonorusi: kieTka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(oToCHHTE3, OMOJIOTMUECKM AaKTUBHBIE BellecTBa (OENKH, YIJIEBOIbI, MKUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOABI, MOJIE3HbIE UCKONAeMbl€, TOILIUBO,
pPECYPCBL.

TexHonorusa: NUIIEBbIE TPOAYKThI, OCHOBBI PAlMOHAIBHOIO MUTAHUS,
MOIOLIUE CPEJCTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE TIPENApaThl, MaTEpPUAIIbI U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI XUMHUU

Xumuueckuit anemMeHT. AToM. Sapo atoMa, U30TOIbl. DIEKTPOHHAS 000I04Ka.
DHEpreTHYecKUe ypoOBHH, MOJTYPOBHU. ATOMHBIE OpOUTANH, S-, P-, 0- DJIIEMEHTHI.
Oco0eHHOCTH paclpeesieHHsl IEKTPOHOB MO OpOUTaIsIM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX IEPUOIOB. DIEKTPOHHASI KOHPUTYpAITHS AaTOMOB.

ITepnoanueckuii 3akoH U [lepuoanyeckas cucrema XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CBsi3b NEPUOAMYECKOTO 3akoHa W llepumomnueckoll cuUCTEMbI
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSI CBOMCTB XHUMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX UMHU TPOCTBHIX U CJIOXKHBIX BEIIECTB IO TPyNIaM U MEePUOJaM.
3HavYeHuEe NEPUOINYECKOTO 3aKOHA B pPa3BUTHU HAYKHU.

CtpoeHue BemiecTBa. XHUMHUYECKass CBSI3b. BHIBl XUMHUYECKOW CBS3U
(KoBaJICHTHasi HEMOJSIpHAs W MOJIApHAsl, MOHHAs, MeTajimyeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJIGHTHOM XHUMHYECKOM CBsi3M (OOMEHHBIM U JOHOPHO-
akuentopHsiii). BopoponHas cBsizb. BalleHTHOCTh. DIEKTPOOTPUIATENHHOCTb.
Crenenb okuciienusi. IoHbI: KaTUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO ~ CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAINIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUNA KPUCTAIINYECKON PEIIETKH.

[ToHsiTie 0 AUCHEPCHBIX cucTeMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBasi 107151 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHUH. Howmenknartypa
HEOPraHMYEeCKUX BEIIECTB. |'€HEeTHYecKass CBS3b HEOPraHWYECKUX BEUIECTB,
MPUHAIIEKAIMX K PA3JIMYHBIM KJIacCaM.

Xumuyeckas  peakuusa. Kiaccudukanus  XUMUYECKMX  peakiuid B
HEOPraHMYECKOW U OPraHMYEeCKONM XUMHUU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH TPU XUMUYECKUX PEAKIHX.

CKOpOoCTh peakiiu, €€ 3aBUCUMOCTh OT pa3iMuHbIX (hakTopoB. OOpaTUMBbIC
peakuuu. XuUMU4YecKoe paBHoBecHe. @DakTOpbl, BIMAKOIIME HA COCTOSHHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponautuueckas aucconuanus. CuiabHble U cliadble 31eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCJIAsl, HEUTPaAJbHAs, ETOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIUH.

DKCHEPUMEHTAJIbHBIE METOAbl M3YYEHHsS BEIIECTB W HUX IPEBPAIICHUN:
nemoHcTpanus Tabmun «llepuoanueckas cucrema xumudeckux anementos JI. U.
MenneneeBay, U3ydeHHUE MOJACICH KPUCTALIMYECKUX PEMIETOK, HAOMIOJCHUE U
OTMCaHUE JEMOHCTPAIIMOHHBIX U Ja0OPAaTOPHBIX OMBITOB (pa3ioKeHUE MEPOKCUIA
BOJIOpPO/ia B MPUCYTCTBUU KaTajau3aTopa, ONPEICICHUE CPEAbl pACTBOPOB BEILIECTB
C MOMOIIIBbIO YHUBEPCATILHOTO HHAUKATOPA, PEaKIIMi HOHHOTO OOMEHA), MPOBEICHUE
PaKTUYECKON paboThl «BiusHue pa3audHbX (HaKTOPOB HA CKOPOCTh XUMUYECKON
peaAKLN.

PacuérHble 3anauu.

Pacu€étel 10 ypaBHEHUSM XUMHYECKMX pPEaKUUMh, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, PACYETHI C UCTIOJIb30BAHUEM MOHITUS «MacCOBast 10JIA
BEILIECTBAY.

Heoprannuyeckass Xumus

Hemerannel. Ilonoxenne HemetamnoB B llepuoaumueckoid  cucteme
xuMuueckux sneMeHtoB [[. M. MenzaeneeBa u 0COOEHHOCTU CTPOCHHUS aTOMOB.
®dusznyeckrue CBOMCTBA HEMETAIOB. AJUIOTPONHS HEMETAIOB (HA TMpuUMepe
KHCJIOPOJIa, cephl, pocdopa u yriieposaa).

XUMHUYECKHE CBOMCTBA BaXXHEHIIUX HEMETA/UIOB (Tajlor€HOB, CEpbl, a30Ta,
docdopa, yriaepona u KpeMHUS) U UX COSAUHEHUH (OKCUIOB,KUCIOPOICOAEPIKAIITNX
KHUCJIOT, BOJOPOAHBIX COCTUHEHUI).

[IprMeHeHne Ba)KHEUIINX HEMETAIUIOB U MX COEUHEHHM.



Merambl. [lonoxenue meramwioB B Ilepuoaudeckord CUCTEME XMMHUYECKHUX
anemenToB [[. . MenneneeBa. OCOOEHHOCTH CTPOCHUS ANEKTPOHHBIX 000JI0UYEK
aToMOB MeTayioB. O6mme ¢usnyeckue cBoicTBa meTamuioB. CrjiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAPSHKEHUM METAJIIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIIMX METAJJIOB (HATPUM, KaJIWM, KaJIbIUH,
MarHui, aJIOMUHUHN, IIUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUM.

OOmue crnocoObl moiyuyeHus: MeTawioB. [IpuMeHeHne mMeTamioB B ObITY U
TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BEIIECTB WU HUX MpPEeBpalllcHUN:
U3YYEHHUE KOJUICKIIMU «MeTallibl M CIUIaBb», OOpas3lOB HEMETAIJIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aj7ad, HaOJIOJICHHE W OIHUCAaHHUE JAECMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJECHCTBUE THAPOKCHAA AJTIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0Uei, KaYeCTBEHHbBIC PEAKIIMU HA KATHOHBI METAILJIOB).

Pacuérnble 3amaun.

Pacuétpl mMacchl BeliecTBa WM O0OBbEMA Tra30B MO U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WU 00BEMY OJHOTO W3 Y4YacTBYIOIIMX B pPEaKIUM BEILECTB,
pacué€Thl Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJHO
U3 BEIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xuMum B 00eCreUeHUH SKOJOTHYECKOMN, PHEPIeTHYCCKOW M IHUIIEBOU
0C30I1aCHOCTH, PAa3BUTHH MEIUIMHBI. [loHATHE O HAyYHBIX METOAaX ITO3HAHMS
BEILIECTB U XUMHYECKUX PEAKIIUI.

[IpencraBienus 06 0OIMKMX HAYYHBIX IPUHIUIIAX TPOMBIIIJIEHHOTO TTOJTYyYEHUS
BAKHEHMIIINX BEILICCTB.

UenoBek B MHpPE BEIIECTB W MAaTEPUATIOB: BAXKHEUIIME CTPOUTEIILHBIE
MaTepualnbl, KOHCTPYKIIMOHHBIE MaTe€puaybl, KpPaCKHh, CTEKJIO, KEpaMUKa,
MaTepuaibl JJi1 3JIEKTPOHUKH, HaHOMAaTepHuasbl, OPraHUYECKHEe W MUHEPaIbHbIC
yI0OpeHus.

XuMHST U 3J0pOBbE YEJIOBEKA: MpaBUja MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0E30MaCHOr0 MCMIOJb30BAHUS MPENapaToB OBITOBONM XUMHUU
B IIOBCEJHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBA3U.

Peanuzammsi MEXNpeaIMETHBIX  CBSi3ed TMpPU  U3YYeHUH  oOmed u
HEOpPraHW4YeCKOW XUMHUM B 11 Kitacce oCymIeCTBISIETCS Yepe3 UCTOJIb30BAHUE KaK
OOIIHUX €CTECTBEHHO-HAYYHBIX TOHSATUM, TAK U TTOHSATUM, SIBJITFOITUXCSI CHCTEMHBIMU
JUIS1 OTZICJIbHBIX IPEAMETOB €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE TOHSTHSA: HAy4YHBIH (akT, TUIIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHHTE3, KiaccuuKaIus, TEePUOIUIHOCTh, HAOJII0IEHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJIICHUE.



dusuka: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, paANOAKTUBHOCTh, MOJIEKYJIa, SJHEPTE€TUYECKUN YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperatHoe COCTOSIHHE BEIIECTBA, (PU3UUECKHE BEIMUYMHBI M €IUHUIIBI MX
M3MEpPEHUs], CKOPOCTb.

buonorusi: kneTka, OpraHmsM, 3KocucTeMa, Ouocdepa, Makpo- U
MHKPORJIEMEHTbI, BUTAMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpanbl, TOpHBIE MOPOAbI, MOJIE3HbIE UCKOTaeMble, TOTLTUBO,
pecypchl.

TexHonorus: XMMHYECKas MPOMBIIUIEHHOCTb, METAILTYPIUs, MPOU3BOICTBO
CTPOUTENBHBIX MAaTepPHaJiOB, CEIbCKOXO3SHUCTBEHHOE IPOU3BOJICTBO, MHINEBAs
OPOMBILUIEHHOCTh,  (papMalleBTHUUECKass  MPOMBIIUIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX TMpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpUaJIOB,
AJIEKTPOHHASI TPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJNbTaTaM OCBOCHHS
OoOyYaroImMUMUCA MPOTPpaMM CpPEIHEro oOiero oopa3oBaHusi (JIMYHOCTHBIM,
METanpeIMETHbIM W MpeAMETHbIM). HaydHo-meTomuueckod OCHOBOM st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIBTATOB OCBOCHHS IMPOTpaMM CpPEIHEro OOIIEro
00pa3oBaHUsI SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-JEATEIHHOCTHBIM MOAXOOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTaTOB OCBOCHUS TMpEAMETa «XUMHUS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHbI CIEAYIOIUE COCTABIISAIONIHE:

OCO3HaHHE OOYYAIOLIUMUCS POCCUICKON TIpakJaHCKOM HIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEEIICHHUIO;

HAJIMYUE MOTUBAIUH K O0YUYECHHUIO;

IEJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKACHWI JTUYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYYaloOIIMXCS PYKOBOJICTBOBAaTHCS B CBOEH
AESTENIbHOCTH II€HHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, TPUCYIIMMHU IIEIOCTHON
CUCTEME XMMHUYECKOTO 00pa30BaHMUs;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CIIOCOOHOCTU CTaBUTh
LIEJIA U CTPOUTD KU3HEHHbBIE TUIaHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHS» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOW U BOCIHTATEIBHOW JIEATEIHHOCTH B COOTBETCTBUH C
T'YMaHUCTHYECKUMH, COIMOKYIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMHU
U WJealaMd POCCHUICKOro TIpa’KIaHCKOTo OOIIEeCTBa, MPHUHSTHIMU B OOIIECTBE
HOpMaMH U [TpaBUJIaMU MOBEACHHUS, CIIOCOOCTBYIOIIKUMHU IPOIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBIICHUS JINYHOCTH O0yUYaIOITUXCA.

JIMYHOCTHBIE pe3yJbTaThl OCBOGHHUS TIpeaMeTa «XHUMHUS» OTPaKaroT
c(OPMUPOBAHHOCTh OIBITA TMO3HABATENHHOW U TIPAKTHUECKON AEATeIhHOCTH
oOyJaromuxcst Mo peanu3aliy NPUHATHIX B 00IIECTBE EHHOCTEH, B TOM YHCIE B
JacTH:

1) rpaaaHCKOro BOCIIMTAHUS:

OCO3HaHUs 00YJArOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00s3aHHOCTEH,
YBa)KCHUSI K 3aKOHY U PABOMNOPSIKY;

NPEJICTaBICHUS O COIHMAIBHBIX HOPMax U TMPaBWIAX MEKINIHOCTHBIX
OTHOLIEHUH B KOJJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM NeATEILHOCTH IIPU CO3AaHUU YU€OHBIX
MIPOEKTOB, PEIICHUH YUSOHBIX U MO3HABATEIHHBIX 337124, BBITIOJTHEHUN XUMUYICCKUAX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPWHUMAaTh MOTHBBI, HAMEPCHHUS, JIOTHKY W
apTyMEHTHI APYTHUX TP aHAJIM3€E PA3TNIHBIX BUOB YICOHOU ACATEIHHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

[EHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY H HAyYHOMY HAacCJEIUIO
OTEUECTBCHHON XUMHH;

YBaXEHUS K NPOLECCY TBOPYECTBA B OOJACTH TEOPUH W MPAKTHYECKOTO
MPUMEHEHUSI XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTIKEHUS HAyKU €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAONIOJIEHUN, KPOMOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOHCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MMPAKTUKOB;

MHTEpEeCa U MO3HABATEIIbHBIX MOTUBOB B MOJYYEHUU U MOCIEAYIOIIEM aHATIU3E
uH(GOpMAIUH O TIEPEIOBBIX JOCTIKEHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHUS, 3STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBSI3AHHBIE C XUMUUYECKUMHU SIBJICHUSMH,
Y NPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IECHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEIECHHUE M IMOCTYNKUM CBOMX TOBAapHUILIEH C
MO3UIIMN HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHUE TOCJEICTBUU OSTHUX
MOCTYTKOB;

4) dpopMupoBaHHUA KYJIbTYPbI 3I0POBbA:

NOHMMAaHUsl LIEHHOCTEW 3J0pOBOro M 0Oe3omacHoro oOpasza KHU3HHU,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

cOOIO/IeHUsT TpaBUi Oe30macHOro OOpallleHUus C BelecTBaMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM AECATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTH TPaBWI HWHAUBUIYAJILHOTO M  KOJIJIEKTUBHOIO
0€301acHOro MOBEJECHUS B CUTYALMSIX, YTPOKAIOIINUX 30POBbIO U KU3HU JIHOJIEH;

OCO3HAHUSI TOCJICICTBUN W HENPUSITUS BPEIHBIX MPUBBIYCK (YHOTpeOIeHUs
AJIKOT0J1s, HAPKOTUKOB, KYpEHU);

5) Tpy/10BOT0 BOCIIUTAHUSI:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIICOBATEIHCKOM
NESTeTbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW  APYrHMX BHUAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTUE€ B PEIICHUUM NPAKTUUYECKUX 3a7a4
COIIMAJILHOM HAIPABIEHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);



MHTEpeca K MPaKTUYECKOMY M3yUYEHHUI0 Mpodeccuil pa3nuyHoro pojaa, B TOM
YUCJIe HAa OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUU 110 XUMUU;

YBOKEHUS K TPYAY, JIOJAM TPyda U pe3ysibTaTaM TPYJIOBOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYATHHOU TPACKTOPUU
oOpazoBanmsi, Oymymel mpodeccud W peanu3anui COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rHYecKOro BOCITUTAHMS:

HKOJIOTUYECKU I1eJIECO00Pa3HOr0 OTHOIIEHUSI K TMPHUPOJAE, KaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa HKOJOTHYECKUX MpoOJieM, BIHSHHUS
SKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLIMAIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCHOJIB30BAHUS JIOCTHIKCHUN XUMUM  JUIS
peLIEHUs BOIPOCOB PALlMOHAIIBHOTO MPUPOAOIIOIb30BaHNUS;

AKTUBHOTO HENPUATHS JCHUCTBUW, TPUHOCAIINX BpPEH  OKPYNKAIOUIEH
MPUPOJHONU Cpelie, YMEHUs MPOTHO3UPOBATH HEOJArONPUSITHBIE SKOJOTHUYECKUE
MOCJIEACTBUSI MPENPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJIM4Yusl Pa3BUTOTO 3KOJIOTUYECKOTO MBIILICHHS, SKOJIOTHYECKON KYIbTYPBbI,
OTbITa NEATEIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHHS
PYKOBOJICTBOBaTbCS MMM B TO3HABATEIbHON, KOMMYHUKATUBHOM M COLUAIBHOM
MPaKTUKE, CHOCOOHOCTH ¥ YMEHHUS aKTUBHO MTPOTUBOCTOSITh UACOIOTUUXeMO(OOuH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHMMAaHUSl CcHeNU(PUKA XUMUKM KaK HayKd, OCO3HaHUsi €€ poJin B
bopMHpPOBAaHNY PANMOHATILHOTO HAYYHOTO MBIIIUICHUS, CO3JaHUM IIEJIOCTHOTO
IpeCTaBlIeHUs 00 OKpYKAIOIIEM MHUPE KakK O €IMHCTBE MPUPOJLI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U penieHud MpobsieM COXpaHEeHUs
IPUPOJTHOTO PAaBHOBECHSI,;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHHU JUJII  COBPEMEHHOM
UMBWIN3ALNN: B €€ TYMaHUCTUYECKON HAPABICHHOCTH U BaKHOW POJIU B CO3/IJaHUU
HOBOM 0a3pl MaTEpPHAIBHOW KYJNbTYPhI, PEIICHHH TJI00aJbHBIX MPOoOIIeM
YCTOMYHUBOTO Pa3BUTHS YEIIOBEUYECTBA — CBIPHEBOM, YHEPIETUYECKOM, MUIIEBOU U

HKOJIOTUYECKON O€30MaCHOCTH, B PA3BUTHH MEIUIIMHBI, 00ECIIEYEHUU YCIOBHMA
YCHENTHOTO TPY/a 1 KOJIOTUUECKH KOM(DOPTHOM )KM3HU KAXKIOTO WiIeHa OOIIEeCTBa;
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHHSI CYIIHOCTH METOJ0B
MO3HAHUS, UCTIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIh30BaTh



[OJTy4yaeMble 3HaHUS I aHAIN3a U OOBSCHEHUS SIBICHUHM OKPYKAIOLIEro MHUpa U
MPOUCXOSAIINX B HEM MU3MEHEHUN, YMEHHUS JIeJIaTh 00OCHOBAHHBIC 3aKIIOUCHUS HA
OCHOBE Hay4HbIX ()aKTOB M UMEIOIIMXCS TAHHBIX C IIEJIbIO TTOMYyYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCMOJb30BaTh XHMHMUYECKHWE 3HAHMS IS
pelieHus npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

UHTEpECa K IIO3HAHUIO U UCCIIEN0BATEIILCKON NEATEIbHOCTY,

FOTOBHOCTM M  CIIOCOOHOCTM K  HEOPEPbIBHOMY  OOpa3OBaHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY I[IOJIYYEHHIO HOBBIX 3HAHUH 10 XUMHH B
COOTBETCTBUH C KU3HEHHBIMU TOTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTSIM TpyZa B pa3lIMyHbIX cdepax mpodheccunoHaTbHOM

NEATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUSI YUEOHOTO MpeaMera «XUMHsS» Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAUUMbIC TSt dbopMHUpOBaHUS  MHUPOBO33PEHUS oOyyJaronmxcs
MEXAUCIUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC TMOHATUS, OTPaKAIOIINE
LEIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEUUPUKY METOJIOB MO3HAHUS,
HCTIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MPOIIECC, CUCTEMA, HAYYHbIN (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpusl, UCCIIeI0BaHNE, HAOIIOICHHUE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC y4eOHBbIC JCHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHUBHBIC,
peryJisTUBHbIE), o0ecneunBaronye popmMupoBanre GyHKIMOHATbHOUTPAMOTHOCTH
Y COIMAJIbHOM KOMMETEHIIUHU 00yJaroluXCs;

CIIOCOOHOCTH 00yYaroIIMXCs UCII0JIb30BaTh OCBOCHHBIE
MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHHBEpCAJIbHBIE Y4EOHBIC
JNEUCTBUS B TO3HABATEILHOW U COLIMATIBHON TTPAKTHUKE.

MeranpenMeTHbIE PE3YJAbTAaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA W  PETYJISTUBHBIMU
JNIEUCTBUAMU.

OBaanenne YHHBEPCATbHBIMH yueOHBIMU NM03HABATEJbHBIMH
AeHCTBUAMM:

1) 6a30BbIe JJOTHYECKHUE TeHCTBHS:

CaMOCTOATENLHO  (OPMYJNHMPOBATh W AKTyalIH3UpoOBaTh  MpoOIieMy,
BCECTOPOHHE €€ paCCMaTpPUBATh;

OTpENeNATh LeJU JACATEILHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JIOCTUKEHHUS, COOTHOCUTH PE3yJIbTAThI AEATEIbHOCTU C TOCTABJIEHHBIMU LIEJISAMU;

MCIIOJIB30BaTh MIPU OCBOEHUU 3HAHUW MPUEMBI IOTHYECKOTO MBIIIIECHUS —
BBIJICTISATh XapaKTEPHbIC MPU3HAKUA MOHSATUNA M yCTAaHABIMBATh UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIME MOHITHS JJIs1 OOBSICHEHUS OTJIEIbHBIX (PAaKTOB U
SIBJICHUM

BBEIOMpPATh OCHOBAaHHUS W KPUTEPUH IS KJIAaCCU(UKAIIMU BEIIECTB W
XUMHUYECKUX PEAKIIUN;

YCTAHABJIMBATh MPUYMHHO-CIEJACTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SABJICHUSMU;

CTPOUTH JIOTHUECKUE pacCyXlIeHus (MHAYKTUBHBIC, JEAYKTHUBHBIC, TIO
aQHAJIOTWH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B paccMaTpPUBAEMbIX
SBJICHHSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOIIECCE MO3HAHUS, UCMOJIb3yeMbI€ B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJICIHHBIC MPEICTABICHUS — XUMUYECKUIN
3HaK (CHMBOJI) AJIeMEHTa, XUMUYecKasi popMyJia, ypaBHEHHE XUMUYECKON peaKiuu
— MpPU PEIICHUH y4EeOHBIX IMO3HABATEJIbHBIX U MPAKTUUYECKUX 3aj]lay, MPUMEHSTh
Ha3BaHHBIC MOJICJIbHBIC MPEACTABICHUS JJI BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBHA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEHIECTB U XUMHUUYECKHX
peaKkuui;

bopMyIMpOBAThH MEJIM U 337241 UCCIIEIOBAHUS, UCIIOJIb30BAThH MTOCTABICHHBIC
U CaMOCTOATENIBHO C(OPMYTUPOBAHHBIE BOIMPOCHI B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJisl (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKAa3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMM CAaMOCTOSITEJIbHOIO IUIAHMPOBAHUSL W MPOBEIACHUS
YUYEHUUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOIOM
MpOIECCa, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (PopMyIupoBaTh
0000I1IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 000CHOBAHHBIN OTUYET O MIPOJIETaHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIEIOBATEIBCKOM W MPOEKTHOM
NEeATEeIbHOCTU, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHbIX METOI0B
MO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OPUEHTUPOBATHCA B PaA3IMUHBIX HCTOYHMKAX HWHOpMammu (HAy4HO-
NOMyJIApHAs JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIpPaBOYHbIE TOCOOMS,
pecypcbl HTepHeTa), aHAM3UPOBAaTh MH(GOPMAINIO PA3IMYHBIX BUIOB U (HOpM
MpEACTaBIEHUS, KpUTUUYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh MHENPOTUBOPEUUBOCTb;



bopMyIUpOBaTh 3alpPOChl U MPUMEHATHh Pa3IU4YHbIe METO/bl MPU MOUCKE U
orOope wuH(pOpManUKU, HEOOXOIUMOM MJii BBIIOJHEHUS Y4YEOHBIX 33134
OIPEIICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIONb30BaHUS HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMy  TIpencTaBIICHUS
uHpopManu (cXembl, TpaguKH, TUarpaMMBbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

MCIT0JIb30BATh HAYYHBIN SI3bIK B KAUECTBE CPEJICTBA MPU pA0OTE C XMMHUYECKOM
uH(pOpMalMel: MPUMEHATh MeXNpeaMeTHble ((pu3mueckrne M MaTeMaTHYECKHE)
3HAaKH U CUMBOJIBI, (POpMYIIbI, a00pEeBUATYPHI, HOMEHKIATYPY;

UCTIONB30BaTh U TMPeoOpa3oBBIBaTh 3HAKOBO-CHMBOJHYECKHE CPEACTBA
HaTJITHOCTH.

OByaieHue YyHUBEPCAJTbHBIMU KOMMYHUKATUBHBIMHY 1eHCTBUAMM:

3a/1aBaTh BOMPOCHI IO CYLIECTBY 00CYK/1aeMOil TeMbI B XOJI€ 1Uajora u/uiu
IUCKYCCUM,  BBICKAa3bIBaTh  HJAEH, (DOpPMYyIHpOBaTH CBOM  MPEAJIOKEHUS
OTHOCHTEIILHO BBITIOJIHEHUS TIPEIOKECHHOHN 3a1a4H;

BBICTYIIaTh C MpPE3EHTALMEN pe3ylbTaTOB MO3HABATEILHOM JESATEIBbHOCTH,
MOJTyYE€HHBIX CAMOCTOSITEIILHO HIIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHITIOTHEHUH
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUIECKONW palbOTHI MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, Peau3allii yueOHOro MpPOeKTa U (POPMYyIUPOBATH BHIBOJIBI
O pe3yibTaTaM NPOBEAEHHBIX HCCIEIOBAHUM MyTEM COIVIACOBAHUS IMO3ULUN B
X0J1e 00CYXXJIeHHSI 1 0OMEeHa MHEHUSIMU.

OBgiaieHHe YyHUBEPCAJIbHBIMH PEryJIATUBHBIMU /IeiiCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaThb M OCYUIECTBIIATh CBOIO IO3HABATEJIBbHYIO
AeSITeNIbHOCTh, OMpefeNss e€ Iend W 3aJadyd, KOHTPOJIHpPOBaTh M 1O Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii alrOpUTM JCUCTBUN mNpu
BBINIOJIHEHUM YYEOHBIX W HCCIIEJOBATENbCKUX 3a/ad, BbIOMpATh Haubosee
¢ PexTuBHBIN €MOCcO0 WX pemieHus C Y4ETOM TOJNYyYEHUs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKHUX PEAKIIHSIX;

OCYILIECTBISITh CAMOKOHTPOJIb CBOEH JI€ATEIHHOCTH Ha OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KJIIACC

[IpenMeTHble pe3yNbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHN O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTUHBl MHpPA, pPOJM XHMHM B TIO3HAHUM SBJICHUU



OpuUpoabl, B  (QPOPMHUPOBAHHWM MBIIUIEHUS M KYJIbTYpbl  JIMYHOCTH, €€
(YHKIIMOHATIBHON TPaMOTHOCTH, HEOOXOAUMOM JJIsl peIIeHUs MPAKTHUECKHUX 3a]1a4
Y 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAaHWH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUWA DIIEMEHT, aToM, dJEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XHMUUECKAs
CBSI3b, CTPYKTypHasi (popMyna (pa3BEépHyTas U COKpallEHHAs), MOJb, MOJSpHAas
Macca, MOJIAPHBIN 00BEM, YTIIEPOIHBIN CKeeT, PYHKIIMOHANIbHAS TPYIIa, paauKall,
U30MEPHsI, ©30MEPBL, TOMOJIOTHYECKHM PsiJI, TOMOJIOTH, YTIIEBOIOPO/IbI, KUCIOPO U
a30TCOJEpKAlhe COECIUHEHHS, MOHOMEp, IMOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCAMHEHMS); TEOPUM M 3aKOHBI (TEOpUsl CTPOEHUs
opranuueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXaluye B OCHOBE ITOHMMAaHUS TMPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHX
ABJICHUM, (PAKTOIOTMYECKHME CBEICHHUS O CBOWMCTBaX, COCTaBe, IOJIYYEHUU U
0€e30IaCHOM HCIOJIb30BAHUHM BAXKHEWILIMX OPraHMYECKUX BEIIECTB B OBITY U
PaKTUYECKOMN AEATEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBIISITh XapaKTEPHbIE MPU3HAKU TOHATHM,
YCTaHaBJIMBATh MX B3aMMOCBS3b, MUCIIOJB30BATh COOTBETCTBYIOIIHME MOHATUS MPHU
ONMCAaHUU COCTaBa, CTPOEHUSI U MPEBPAILIECHUN OPraHUYECKUX COCTMHEHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
COCTABJICHHMSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYECKHX BEHIECTB U YpPaBHEHMH XHUMHUYECKHX pEaKIIuil,
M3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYECKHUX BEIECTB I WIUIIOCTPALUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpPMHPOBAHHOCTh YMEHUM YCTAHABIMBATH TMPUHAJIC)KHOCTh H3YYCHHBIX
OpraHMYECKMX BELIECTB II0 MX COCTaBy M CTPOEHUIO K ONPEAeIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (YIJIeBOAOPOIbl, KHUCIOPOJ U a30TcoeprKalliue
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUs), JaBaTb KM Ha3BaHUS 110
cucrematrueckoir HomeHkiatype (IUPAC), a Takke NPUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OTACJIbHBIX OPraHWYECKHUX BEIIECTB (ITUJICH, MPOMUIICH, AalleTHUJIEH,
STUJICHTIUKOb, TIUIEPUH, (QeHos, (hopMallbIerua, aieTalbIeru, MypaBbUHAs
KHUCJIOTa, YKCYCHasi KUCIIOTa, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAS KUCJIOTA, TIII0K03a,
bpykTO3a, KpaxMall, IeUIH0103a, TIIUIUH);

c(hOpPMUPOBAHHOCTh YMEHHUS OIpPEAEIsATh BHUAbI XUMHYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUSAX (OJAMHAPHBIE U KPATHBIE);



cOPMUPOBAHHOCTh YMEHHUSA TNPUMEHSTH IMOJIOXKEHUS TEOPUU CTPOCHHUS
oprannveckux BemectB A. M. BytnepoBa 11 00BsICHEHUST 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT X COCTABA U CTPOCHHUSI; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(OpMUPOBAHHOCTH YMEHUI XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PU3HUECKUE
U XUMHYECKHE CBOMCTBA THUIMYHBIX MPEJICTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYeCcKUX BEIIeCTB (METaH, 3TaH, 3TUJICH, PONUIICH, alleTUJIeH, OyTaauen-1,3,
MeTuiI0yTagueH-1,3, 6eH30J1, METaHOJI, TAHOJI, STUICHTJIUKOIb, TJIUIEPHH, (PEHOI,
aleTanbAeTu], MypaBbUHAs U YKCYCHAsl KUCJIOTHI, IIFOKO3a, Kpaxmall, 1eJlTi0103a,
AMUHOYKCYCHAsl KHUCIJIOTa), WJUIFOCTPHUPOBATh I'€HETUYECKYIO CBA3b MEXIY HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKIUHA € HCMIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UCTOYHUKU YTIEBOJOPOJIHOTO
ChIpbs (He(Th, MPUPOIHBIN Ta3, Yroib), ClIOCOObl X MEPEePadOTKH U MPAKTUIECKOE
MIPUMEHEHUE TTPOIYKTOB NEPepabOTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUUCICHUS IO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
pEaKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEILIECTB
WIH MIPOJTYKTOB PEAKIINN );

c(hOpMUPOBAHHOCTh YMEHHH BIIaJIETh CHCTEMOW 3HaHUN 00 OCHOBHBIXMETO/IaX
HAay4yHOTO T[O3HAHUS, MCIOJb3YEMbIX B XUMHUU TPU U3YYEHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HAOIIOACHNE, U3BMEPEHUE, IKCIIEPUMEHT, MOJEIMPOBAHNUE),
UCIIOJb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUSA MJI1 MPUHATUS PEIICHHN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallUsIX, CBSI3aHHBIX C BELIECTBAMHU H HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJII0/IaTh MPaBUa MOJb30BAHUS XUMHUUECKON
nocyiol u JyabopaTOpHBIM OOOPYJIOBAaHMEM, a TaKXKe MpaBWiia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C UHCTPYKIUSIMU MO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCTh YMEHUW IJIAHUPOBATh U BBHITIOJHATh XHUMHYECKUI
AKCIEPUMEHT (MPEBPAILCHHUS] OPTaHUYECKUX BEIIECTB MTPU HarpEeBaHUM, TTOJTyUEHUE
ATUJIEHA U U3yYEHHUE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMN OPraHUYECKUX BEILECTB,
JieHaTypalus OeJIKOB MPU HArpeBaHUU, LIBETHBIE peaklMu OEIKOB) BCOOTBETCTBUU
C TMpaBWIaMH TEXHUKA OE30MacHOCTH TIpU OOpalieHuu C BeHeCTBaMU U
mabopaTOpHbIM  000pPYIOBAaHUEM, TMPEACTABISTh PE3yJdbTaThl  XUMHYECKOTO
JKCIIEpUMEHTa B (oOpMe 3amucu YpPaBHEHUU COOTBETCTBYIOUIUX pEaKIUN U
(bopMyIHpOBaTH BHIBOJBI HA OCHOBE ATUX PE3YJIHTATOB;

cOPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHATU3UPOBATH XUMUUYECKYIO
uH(pOpMaLIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MAacCOBOM
nHpopmaruu, aTEpHET M ApYTHX);



chOpPMHUPOBAHHOCT, ~ YMEHUW  cOOMIOJAaTh  MpaBWja  IKOJOTHUYECKHU
IIEJIECOO00PA3HOTO TIOBEACHHUSI B OBITY W TPYAOBOM JCATEIBHOCTH B IIENAX
COXPaHEHHs CBOETO 3JI0POBbS U OKPYKAIOIIEH MPUPOTHONU CPEABI, OCO3HABATH
ONACHOCTh BO3JCHCTBUSA Ha JKMBbIC OPraHU3MBbl OMPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbich mokazatens [IJIK, moscHsAT, Ha mpuMepax CrocoObl
YMEHBIIEHUS ¥ PEAOTBPAIICHUS UX BPEAHOTO BO3ACHCTBUA Ha OPraHU3MUEIIOBEKA;
JJ1s1 00YYaIOIINXCS C OTPAHUYEHHBIMUA BO3MOYXHOCTSIMH 3]I0POBbS: YMEHHE
MIPUMEHSTH 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUN;
JUISL CHENBIX W CIA0OBUIAMIMX OOyYalolMXCsS: YMEHHE UCIIO0Ib30BaTh
penbeHO-TOUeUHYI0 chcTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKHUX

bopmyi.
11 KUIIACC

[IpenMeTHBIe pe3ylnbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudecKas
XAMUS» OTPaXaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUW ITPUPOIBI,
B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€ (DYHKIHOHAILHOU
IPaAaMOTHOCTH, HEOOXOAMMOM IS pelieHus MPAKTUYECKUX 3a7add dKOJIOTHUECKU
000CHOBAaHHOTO OTHOIIICHHS K CBOEMY 370POBbIO U IPUPOJIHOM Cpeie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHWUM, KOTOpas  BKIIKOYACT:
OCHOBOITOJIAraoIye MOHATHS (XUMUYCCKHH 3JIEMEHT, aToMm, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpOUTAIUM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKasl CBS3b
(KoBaJICHTHAs, MOHHASI, METAJUTMYECKAsl, BOJOPOIHAS ), KPUCTAJUTMYECKasl PEIIETKA,
TANBl ~ XUMHYECKHX  PEAKUUi, PacTBOp, DJIEKTPOIUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJINTUYECKAs JUCCOLIMALNS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW peakIuu, XUMHYECKOE PaBHOBECHE); TECOPUM W 3aKOHBI (Teopus
BJICKTPOJUTUYECKONU JHUCCOnMaluu, nepuoandeckuii 3axkon [[. M. Menpaeneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHCHUS W IPEBPALLCHUS SHEPTUU
IpU XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIeKAI[MEe B OCHOBE NMOHHUMAaHUS NPUYUHHOCTH M
CUCTEMHOCTH XHMHYCCKHX SIBJICHUM, (PAKTOJOTHMUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U OE30MaCHOM HCIIOIh30BAHUN BAXKHEHIITNX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUUECKOU JEATEITHHOCTH YEIOBEKA,;



c(OPMUPOBAHHOCTh YMEHHI BBISIBISTh XapaKTepHbIE MPU3HAKUA TOHSITHH,
YCTaHaBJIMBATh MX B3aUMOCBSI3b, UCIOJIB30BATH COOTBETCTBYIOIINE MOHSATHUS MPU
ONMCAaHUU HEOPTraHWYECKUX BEIIECTB U UX MPEBpaICHUM;

c(hOpPMHPOBAHHOCTh YMEHHM HWCIOIB30BATh XUMUYECKYI0 CHMBOJIUKY IS
cocTtaBiieHUs (OPMyN  BEIIECTB U  YPaBHEHMA XUMHUYECKHUX  pEaKLuH,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHalibHbIe HA3BaHUS OTACIIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblii ras, YIJEKHCIbIH Ta3, aMMUaK, rameéHas
U3BECTh, HETAIEHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U APYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPENEIATh BaJCHTHOCTh U CTENIEHb OKUCICHHUS
XUMUYECKUX DJIEMEHTOB B COEJUMHEHUSIX PA3JIUYHOTO COCTaBa, BUJI XMMHUYECKOM
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUTMUECKasi, BOAOPO/IHAS) B COCAMHEHUSX, THII
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOTO BeIeCTBAa (aTOMHAsi, MOJICKYJspHasi,
WOHHAasl, METAJUTMUECKasi), XapaKTep Cpelibl B BOJHBIX PACTBOpAaX HEOPTaHUUYECKUX
COCIUHCHMI;

c(OpMHPOBAHHOCTh yYMEHUM yCTaHaBJIMBATh MIPUHAJJICKHOCTh
HEOPraHWYECKUX BEIIECTB MO HX COCTAaBy K OMNpENeIEHHOMY Kiaccy/TpyImre
COEAMHEHUN (TIPOCThIE BEUIECTBA — METAJUIBI U HEMETAILIbI, OKCHJIbI, OCHOBAHMUS,
KHCJIOTBI, aM(POTEpHbIE TUAPOKCH/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CMBICH MEPUOAUYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTePU30BaTh JIEKTPOHHOE CTPOSCHHUE aTOMOB
XUMUYECKUX 3JIeMeHTOB 1-4 mepuonoB Ilepmomanueckoii cUCTEMbl XUMHYECKUX
anemeHToB JI. M. MeHaeneeBa, MCHOJB3Yys MOHATHS «S-, P-, O- 3JIEKTPOHHBIC
opOUTAIN», «IHEPreTUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKUX HJIEMEHTOB M WX COCAWMHEHUN MO MEepUoJaM U Tpymmam
[leprnoanueckoit cucteMbl XuMHU4eCcKuX 3siemeHToB /. . Menaeneena,;

chOpPMHPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKME CBOWCTBA HEOPraHUYECKUX  BEIIECTB  PaA3IMYHBIX  KIJIACCOB,
NOATBEPKAaTh CYIIECTBOBAHUE T€HETHYECKOM CBSI3M MEXKIYy HEOPraHUYECKUMU
BEILIECTBAMU C TTOMOIIIbIO YPaBHEHUM COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIIMPOBATh XUMHYECKUE PEAKIUU TIO
pa3IMYHBIM TpPU3HAKaM (YHUCIYy U COCTaBy PEarupyrouluX BEIIECTB, TEMJIOBOMY
ahdexTy peakinu, U3MEHEHHIO CTETICHEW OKUCIEHHUS JJIEMEHTOB, OOpPaTUMOCTH
peaKkIuu, y4acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBJSATh YPaBHEHHUS DPEAKIMN pPa3IuIHBIX
THUIIOB, TOJHBIE U COKpPALIEHHBIE YPABHEHUS PEAKIIMil HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



cOPMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOJITBEPKIAIONIIE
KAUECTBEHHBII COCTaB pa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
OTBITHBIM MYTEM HOHBI, MPUCYTCTBYIONIME B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHUW  PacKphIBaTh CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIMI MOCPEICTBOM COCTaBIICHUS AJIEKTPOHHOTO OajaHca
3THUX PEaAKLU;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU
pEeaKIMK OT Pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIIEHNUS XUMUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeiicTeus (nmpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepH30BaTh XHUMHUYECKHUE IPOIIECCHI,
JeXKallkie B OCHOBE IMPOMBIIUICEHHOTO IMOJYyYEHUsS CEpPHOM KHCIIOThI, aMMHaka, a
TaKkke C(OPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOIeMaX XMMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS C HCIOJIb30BaHUEM
MIOHSTHUS «MAacCOBas J0JIs BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIIECHU Ta30B MPHU
XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA WU OOBEMA ra3oB IO H3BECTHOMY
KOJMYECTBY BEIIECTBA, Macce WU 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIHU
BEIIECTB, TEIJIOBOro 3¢ @dexra peakliud Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOJII0/IaTh MPaBUa MOJb30BAHUS XUMHUUECKON
OCYJIOM W J1abopaTOpHBIM O00OPYIOBaHMEM, a TakKXKe IpaBuja OOpaIIeHHsS C
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHMSIMHU TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATh U BBIMOJHATH XUMHUYECKUM
AKCIIEPUMEHT (Pa3fio’KeHHE MEePOKCHIa BOJIOPOJAa B MPUCYTCTBUU KaTalu3aTopa,
OMpeJeNeHNue Cpelbl pPAcTBOPOB BEIIECTB C TOMOLIBIO  YHHUBEPCAIBHOTO
WHINKATOPA, BIMSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU PEAKIINUH,
peakiMy MOHHOTO OOMEHa, KaueCTBEHHBIC PEakinu Ha Ccyibdar-, KapOoHaT- |
XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHHUS, PElICHUE IKCIEPUMEHTATbHBIX 3a/1ad IO
TeMaM «Metaiey U «Hemeramnbl») B COOTBETCTBUM C MPABWIAMH TEXHUKU
0e30MacHOCTH MpU OOpalleHUH C BEIIECTBAMHU U JTAOOPAaTOPHBIM 000PYIOBAaHUEM,
MPEACTABNIATh PE3YyIbTaThl XHUMHYECKOTO DJKCIepuMeHTa B (QopMme 3ammcu
YpaBHEHHI COOTBETCTBYIOIIUX PEAKIIMA U JOPMYITMPOBATH BHIBOJIBI HA OCHOBE ATUX
pEe3yNbTaToB;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTHYECKU aHAJU3UPOBATh XHUMHYECKYIO
uH(pOpMaLIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIuu, MTHTEepHET U Apyrux);



COPMHUPOBAHHOCTb ~ YMEHHMH  COONMIOJaTh  MpaBWiIa  SKOJOTHUYECKH
L[EJIECOO0PA3HOr0 MOBEACHHUS B OBITY W TPYAOBOM JEATEIBHOCTH B LEISAX
COXPAaHEHHUsI CBOETO 3JI0POBbS W OKPYXKAIOIIeH MPUPOIHONU Cpenbl, 0CO3HABATh
OTIAaCHOCTH BO3CHUCTBUS HA )KHUBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenss IIJIK, moscHsATh Ha mpuMepax crnocoObl YMEHBIICHHS U
IpeAOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS Ha OPraHU3M UEJIOBEKa;

Ui 00y4YalolMXCcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 30POBBSI: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUN;

JUIS  CJENbIX W CHa0OBUASIIMX OOYYaroMIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpaiing st 3anucu XUMHUYECKUX

dbopmyt.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue pa3xesioB U TEM

KoaudecTBO 4acoB

DuieKTpoHHbIe (UG poBHIE)

Ne n/m Kontpoabnbie | IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThI
Pazgen 1. TeopeTuyeckue 0CHOBbI OPraHUYECKO XUMHMHU
https://lesson.academy-
I . content.myschool.edu.ru/lesson/a9f3d191-
peaIMeET OpraHNM4YeCKOU XWMUHU.
1.1 Teopus cTpoeHUs] OpraHUYECKUX 3 0 0 Sele-de2d-ac02
. efb16fa49f6ahttps.//lesson.academy-
coequrenmii A. M. Byrieposa content.myschool.edu.ru/lesson/726ee099-
e1a9-410f-b8be-b4ch589aeadl
Hroro mo pazneny 3
Pasznen 2.YriaeBogopoanbl
https://lesson.academy-
content.myschool.edu.ru/lesson/258ddc06-
ec23-473c-bh3d7-
IpenesHbe YIIeBonopoE — ed82fcaddd02https://lesson.academy-
2.1 2 0 0 content.myschool.edu.ru/lesson/4da31505-
ATKAHET 652d-4916-9e7c-
56e88b39bb24https://lesson.academy-
content.myschool.edu.ru/lesson/96419271f-
bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-
HelIpe e NbHbIe YIIeBOIOPOMEL content.myschool.edu.ru/lesson/4038171e-
2.2 6 0 1 4158-4bd1-ae98-

AJIKCHBI, aJIKaJUCHBI, aJIKMHBI

18dc1cfb9399https://lesson.academy-

content.myschool.edu.ru/lesson/6df23393-



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
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6f08-4b9f-ae01-
a983b95b854ahttps://lesson.academy-
content.myschool.edu.ru/lesson/05¢9a929-
6741-4d7¢-84b5-009292468356

https://lesson.academy-

2.3 ApomaTH4ecKue yriieBOI0POIbI 2 content.myschool.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
D — https://lesson.academy-
2.4 3 content.myschool.edu.ru/lesson/99557a5e-
YIJICBOZIOPO/IOB 1 MX N1EPepadoTKa 2221-43e0-97b8-983de535c44d
Hroro o pazneny 13

Pasznen 3. Kucsiopoacoaepxamme opranudeckKue coeJuHeH

Hus

3.1

Crnuptsl. ®eHon

https://lesson.academy-
content.myschool.edu.ru/lesson/5439c18b-
7440-4b6f-bf84-
c04fad471694fhttps://lesson.academy-
content.myschool.edu.ru/lesson/649883b8-
7c5f-4f16-896e-10a2278b08f1

3.2

Anspaeruasl. KapOoHOBBIE
KUCTOTHI. CIoKHBIE 3(UPBI

https://lesson.academy-
content.myschool.edu.ru/lesson/86640h319-
0ba3-4945-b076-
cb7ae5858h90https://lesson.academy-
content.myschool.edu.ru/lesson/b4feaa04-
3438-4h57-a3ec-
ba0f9fe63c0dhttps://lesson.academy-
content.myschool.edu.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4d9f

3.3

YrineBoanl

https://lesson.academy-
content.myschool.edu.ru/lesson/709ce43a-
deb6-4281-963b-



https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

01d2e212d4dOhttps://lesson.academy-
content.myschool.edu.ru/lesson/690fbb76-
f94a-4f77-bbbe-3d3ae748f716

Hroro no pazgeny

13

Paznen 4.A30Tcoaepxamme opraHndecKue coeJMHEeHU s

https://lesson.academy-
content.myschool.edu.ru/lesson/0c608a59-
4c69-4481-839%-

4.1 AMHHBL. AMHHOKHCIIOTEI. beku 3 9205f201h73ehttps://lesson.academy-
content.myschool.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

Hroro o pazneny 3
Pa3zgea S.BeicokoMosieKyIsipHbIe COeAMHEHU S
https://lesson.academy-

5.1 [Tnactmaccel. Kayayku. Bonokna 2 content.myschool.edu.ru/lesson/45b81dac-

acba-440e-99e3-14c3ba78050a
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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11 KJIACC

KoauuecTBOo 4acoB

HaumeHoBaHue pa3/iesioB 4 TeM JeKkTpoHHbIE (IU(PPOBBIE)
Ne ni/m KourpoJubnbie | IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThI
Pa3zgen 1. TeopeTuyeckue 0CHOBbI XUMHMH
CTpoeHHe aTOMOB. https://lesson.academy-
Iepromuuecki 3aK0H K content.myschool.edu.ru/lesson/20b1df2e-
1.1 [Teproandeckas cucrema 3 0,5 0 6ced-435b-bbdc-
’ 5155d30a45fahttps://lesson.academy-
XUMH60KHX SNeMeHTOB Jl. M. content.myschool.edu.ru/lesson/e7d48881-
Menzeneesa 055d-49da-a49c-7375¢3d033e9
Crpoenme BemecTsa. https://lesson.academy-
1.2 4 0 0 content.myschool.edu.ru/lesson/2859ec02-
Muoroobpasue BemecTs 8ecd-4cd8-8531-edad962608fh
https://lesson.academy-
content.myschool.edu.ru/lesson/75637222-
d397-4bla-810a-

13 XHMUUECKHE PEAKIIHH 6 1 1 cc7bca9e8a0chttps://lesson.academy-
content.myschool.edu.ru/lesson/fOcb5def-
307e-4575-89d0-86041b603655
https://lesson.academy-

Hroro no pazneny 13 content.myschool.edu.ru/lesson/9adf8229-
876b-4907-868e-1d43bf90855¢

Pa3nen 2.Heoprannueckass xumusi
https://lesson.academy-
content.myschool.edu.ru/lesson/a0d5bd16-

2.1 Meramist 6 0 1 683e-4ale-8073-
70c604e9c862https://lesson.academy-
content.myschool.edu.ru/lesson/e7ff8162-
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0d4d-40f8-h9f7-422c3e710750

https://lesson.academy-
content.myschool.edu.ru/lesson/2390b83e-
2935-4¢96-bd3a-

2.2 Heweraznbr ? 1 25f26d9c1139https://lesson.academy-
content.myschool.edu.ru/lesson/ctb70c37-
2784-4c66-be05-b0966dffb673

CR36 HEOPrAHAIECKAX K https://lesson.academy-
2.3 2 0 content.myschool.edu.ru/lesson/c6c5af9a-
OpTaHIHCCKUX BCIICCTB 9645-4604-9834-59151d566a61
https://lesson.academy-
Hroro no pazgeny 17 content.myschool.edu.ru/lesson/029ee9f3-
6675-4682-9ba8-7fcabcal8277
Pa3zgen 3.Xumus ¥ JKu3Hb
https://lesson.academy-
content.myschool.edu.ru/lesson/f5999557-
18c8-4853-83a0-

31 KHUMHS U KH3HD 4 0 588bf830407ahttps://lesson.academy-
content.myschool.edu.ru/lesson/acd826cf-
ba2d-49db-b216-ef7c26a84728

Hroro no pazgeny 4
OBILIEE KOJIMYECTBO HACOB I10 34 25

I[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnyecTBo yacoB DJIEKTPOHHbBIE
Nen/m | Tema ypoka Konrpoas | pakru- | JlaTa mo Jara no ::g (l;l;zl;Zfe JIBHBIC
Bcero -HbIE deckme | IIAMY | p
padoTel | paGoThI pecypeel
[Ipeamer opraHu4ecKoOil XUMHH: €€ https://resh.edu.ru/sub
BO3HUKHOBEHUE, PAa3BUTHE U 3HAUCHHC B ject/19/7
MOJIyYCHUH HOBBIX BEIIECTB M MAaTEPHAJIOB.
1 BBOoHBIN HHCTPYKTaX 110 TEXHUKE 1
6e3onmacHoCcTH. X3: 03HAKOMIICHHE C
o0pa3iaMu OpraHMYECKUX BEIIECTB U
MaTepualiaMH Ha UX OCHOBE; HaOJIOICHUE U
OIMCaHKE JCMOHCTPAIIMOHHBIX OIBITOB 110
MPEBPAICHUIO OPTaHMYECKUX BEIIECTB MPU
HarpeBaHuu (IUIaBJICHHE,00yTIIMBAHUE U
TOpEHHE)
Teopust CTPOEHHUSI OPraHUYECKHUX COEIMHEHUH https://resh.edu.ru/sub
A. M. bytnepoBa, €€ OCHOBHBIE TIOJIOKEHUSI. ject/19/7
2 CtpykTypHbIE POPMYJIIBI OPraHUUYECKUX 1
BellecTB. ['oMonorus, nzomepus. XuMU4eCKast
CBSI3b B OPraHMYECKUX
COCJIMHEHUSIX — OJIMHAPHBIC ¥ KPAaTHBIC
CBsI3U. X MOJICIIMPOBAHUEMOJICKYJT
OpPraHUYECKUX BEIIECTB
IIpencrasnenue o KnaccupUKaluu https://resh.edu.ru/sub
3 opranuyeckux BemecTs. Homenknarypa 1 ject/19/7
OpPraHUYeCKUX COCTUHCHUN
(cucTemaruveckasl) UTPUBHAIbHBIC
Ha3BaHUS BAKHEUIINX MPEICTaBUTENEH
KJIACCOB OPTaHMYECKUX BEIIECCTB
4 AJIKaHBL: COCTaB U CTPOEHUE, FOMOJIOTHYECKHI 1 https://resh.edu.ru/sub

pst

ject/19/7



https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
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https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
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MeraH 1 3TaH — NPOCTEUIINE IPEACTABUTEIN

ttps://resh.edu.ru/sub

5 AJIKaHOB: (PU3MUECKUE U XUMUYECKHUE CBOMCTBA ject/19/7
(peakuuy 3aMeIICHUs] U TOPCHHUS), HAXOXK/ICHUE B
MIPHUPOJIC, IOTYICHUE W TPUMEHECHHE
6 AJIKEHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUI https://resh.edu.ru/sub
psi ject/19/7
DTHJIEH U NPONUJIEH — NPOCTEHIIIE ttps://resh.edu.ru/sub
7 MPEJICTABUTEINN AIKCHOB: (PU3HUECKUE U lect/19/7
XMMHUYECKHE CBOMCTBA (peaKkuu
THJIPUPOBAHUS,TAIOTCHUPOBAHHUS, THAPATAIINH,
OKHCJICHHSI ¥ TIOJIMMEPHU3AIINH ),
MOJTyYCHHUE U IPUMEHECHUE
IIpakTuueckas padora Ne 1. «Ilonyuenue sTuneHa https://resh.edu.ru/su
8 Y M3YyYCHHE erOCBOMCTBY (MHCTpYKTax 1o TH) bject/19/7
Aunkaauensl: Oyraauen-1,3 1 MeTHIOyTaaneH- https://resh.edu.ru/su
9 1,3: cTpoeHMe, BaKHEHIIINE XUMHUUCCKUE bject/19/7
CBOICTBa (peakiys MOJIMMEpU3aLun).
[Tonmy4yeHre CHHTETHYECKOTO KayuyKa U
pe3uHbl. XO: 03HaKOMJIEHHE coOpa3liaMu
TUIACTMACC, KAyYyKOB U PE3UHBI
AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, https://resh.edu.ru/su
10 r0MonoerquCKI/H71 pana. AueTuneH — bject/19/7
MPOCTEHINHIA IPEICTABUTEINH AJTKHHOB: COCTAB,
CTpOeHHE,PU3MUYECKUE U XUMUYICCKUE CBOVICTBA
(peakuuu ruIpupoOBaHHs,
rajJoreHNpPOBaHMsI, THIPATAIINHI, TOPEHHUS),
NOJTy4eHHE U IPUMEHEHHE
11 BerunciieHus mo ypaBHEHHIO XUMHUYECKOM https://resh.edu.ru/su
peaknuu bject/19/7
Apensl. BeH3011: cOCTaB, CTPOEHHE, https://resh.edu.ru/su
¢du3MUecKre 1 XMMUYECKHE CBOMCTBA (Peaknu bject/19/7
12 raJIOr€HUPOBAHUS U HUTPOBAHUS ), TOJTyYCHHE

U NPpUMCHCHUC. TOJZyO]Z.' cocmaes, Cmpoerue,
qbu3lxllt€CKu€ U XUMUYECKUeCBOUCMEd (peakuuu
2ANl0CEHUPOBAHUA U HUWZpO(fGHMﬂ), nojiyyeHue u
NpUMEHEHUE. Toxkcu4HOCTH dpCHOB
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I'eHeTrueckas CBA3b MEXKAY YII€BOJOPOJAMH,

https://resh.edu.ru/su

13 MPHHAIICKAIMMHY K pa3IHdHbIM Kitaccam. XO: bject/19/7
MOJICIIUPOBAHKIE MOJICKYJI YIIIEBOJOPOIOB
raJoreHOMPOU3BOHBIX
[TpupoaHble HCTOYHUKH YTIIEBOIOPOIOB. https://resh.edu.ru/su
[IpupoaHLIi ra3 U MONyTHEIE HEQTIHBIE a3kl bject/19/7
14 Hed1s u e€ npoucxoxaerne. CriocoOs
nepepaboTKu HEPTH: IEPETOHKA, KPEKUHT
(TepMHUECKU, KATATUTUYECKUH ), MUPOIHN3.XD:
O3HaKOMJICHHE ¢ KoJuieKkiusamu «HedTtb» u
«YToap»
[TpoaykTel epepabOTKK HE(TH, UX TIPUMEHEHHE https://resh.edu.ru/su
15 B IIPOMBIIUIEHHOCTH UB ObITY. KaMeHHBIH yroin bject/19/7
U IPOAYKTHI €T0 MepepadoTKU
16 KonTponbHas paboTa 3a nepBoe HOIyroaue https://resh.edu.ru/su
bject/19/7
[IpeneabHbIC 0THOATOMHBIC CITUPTHI. https://resh.edu.ru/su
MeTaHoJ ¥ 3TaHOJ: CTPOEHHE, DPU3NUECKHE 1 bject/19/7
XUMHUYECKHUE CBOMCTBA (PEAKIINH C
17 aKTUBHBIMH METaJlIaMH,

raJlor€HOBOJIOPOIAMHU, TOPEHHUE),

IIPUMEHEHHUE.

BOI[OpOI[HI)IC CBsA3H MCXKY MOJICKYJIaMU
CIUpTOB. [[eficTBUE MeTaHOIan ATaHOJIa Ha
OpraHu3M 4enoBeka. XO: FOpeHue CIUPTOB,
KAaueCTBEHHBIE PEAKLIUN OJJHOATOMHBIX CIIUPTOB

(okHcneHue 3TaHoa
okxcuaom meu(1l))
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MHoOroaroMHsble CIUPTHI. DTUICHIIIUKOIb U
TIIMLEPHUH: CTPOCHUE, PUINICCKUE U
XMMHUYECKHE CBOICTBA (B3aUMOJICHCTBHIE CO

https://resh.edu.ru/su

bject/19/7

18 ICIOYHPIMUMETAJIIAMH, KaYeCTBCHHASI

peaKius Ha MHOTOATOMHBIE CIIUPTBI).

JleficTBrE HAa OpraHU3M 4eJI0BEKA.

[TpumeHeHue TMIepuHa U

STUJICHTIIMKOJSA. X: B3aUMOJIeCTBUE

rmnepuna ¢ ruapokcugommenn(Il)

denomN: CTPOEHHE MOIEKYIbI, (PU3NUECKHE https://resh.edu.ru/su
19 U XMMHYECKUe CBOMCTBA. TOKCHYHOCTh bject/19/7

¢denona. [Ipumenenue Gerona

Anbaeruasl U kemonst. DopMasbIeru, https://resh.edu.ru/su

aleTaabJACT U CTPOCHUE, GU3MUCCKHE U bject/19/7
20 XUMHUYECKHUE CBOMCTBA (peaKkLIMKU OKUCIICHUS U

BOCCTAHOBJICHHUSI, KAYECTBEHHBIC PEAKI[HH),

NOJTy4eHue U mpuMeHeHne. XD: OKHUCIICHUE

aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l) u

ruapokcuaom meau(1l)

OJHOOCHOBHBIE NpEJIENbHbIE KapOOHOBBIE thpS :/Iresh.edu.ru/su
21 KHACJIOTBI.  MypaBbUHAsT W YKCyCHas bject/19/7

KHCIIOTBI:  CTPOCHHWE,  (HU3MUYECKHE |

XUMHUYECKHE CBOWMCTBa (CBOWMCTBa, oOIIMe

TSI Ki1acca KHUCIIOT, peaxius

TepUpHUKAIIN),

MOJIy4CHUE U TIPHMEHEHHE

I[Mpaktuueckas padora Ne 2. «CBoiicTBa https://resh.edu.ru/su
22 pacTBOpa YKCYCHOM KHUCIOTBI(MHCTPYKTaX bject/19/7

o Th)

CreaprHOBast U OJIEMHOBAsT KHCJIOTHI KaK https://resh.edu.ru/su
23 NPEICTAaBUTENN BBICITMXKAPOOHOBBIX bject/19/7

KHCIIOT
24 MplI1a KaK COJIHM BBICHIUX KapOOHOBBIX KHCJIOT, https://resh.edu.ru/su

HUX MOIOLLIEE IENCTBUE bject/19/7
o5 CnoxxHbIe 23HPBI KaK TPOU3BOIHBIE KAPOOHOBBIX https://resh.edu.ru/su

KHCIOT. ['Maponu3cinoxHbIx 3pupos

bject/19/7
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Kupsl. 'naponus xupos. [Ipumenenne

https://resh.edu.ru/su

26 KHUPOB. bruosornyeckas posabKUpOB bject/19/7
VYIIeBoIbl: COCTaB, Kilaccu(uKaus https://resh.edu.ru/su
YIIIEBOAOB (MOHO-, [IH- U TIOJHUCAXAPHU/IBI). bject/19/7
['mroko3a — mpocTelnii MOHOCAXapu/I:

27 0COOEHHOCTHCTPOCHUS MOJICKYJIBI,

(bu3HYeCKre ¥ XUMHYECKHE CBOMCTBA

(B3aumonelictBue ¢ ruapokcuaoM meau(1l),

OKHCIICHUE aMMHAYHBIM PAaCTBOPOM OKCH/JIA

cepebpa(l), BoccraHoBeHHE, OpOKECHUE

TJIFOKO3bI),HAX 0K ICHUE B TPUPO/IE,

IIPUMEHEHNE, OMOJIOrYecKas poJib.

®dorocunTes. DpyKTO3a KaK U30MEP TIFOKO3bI

Kpaxmai ¥ [emo103a Kak IPUPOIHEIE https://resh.edu.ru/su
nosuMepsl. CTpoeHHE Kpaxmalia | bject/19/7

28 1eIUTI0103b1. DU3NUCCKUE U XMMHUYCCKUEC
cBoOicTBaKpaxMaia (THAPOJIN3, KaueCTBEHHAsI
peakius ¢ nojoM). X3: B3aUMOICUCTBUE
KpaxmMajia ¢ HOJIOM

29 A30Tcoepkaliue OpraHMuecKie COSAMHECHUS https://resh.edu.ru/su

bject/19/7
AMUHOKHUCIIOTBI Kak aM(OTepHbIC OPraHUYeCKUe https://resh.edu.ru/su

30 coenuHeHus. DU3MUYECKUE U XUMHUESCKHE bject/19/7

CBOICTBa aMUHOKHUCIIOT (HA TPUMEPETITHIINHA).

Buonornueckoe 3HaUe€HHE AMHHOKHCIIOT.

[TenTuaet

Benku kak IpHPOHBIC BHICOKOMOJICKYIISIPHBIC https://resh.edu.ru/su

31 coenuHenus. [lepBuunas,BTopuuHas u bject/19/7
TPETHYHAs CTPYKTypa OeIKOB. X UMUYECKHE
CBOICTBA OCIIKOB: THAPOIIN3, TCHATYPALIHSL,

KAueCTBCHHBIC PEAKIINU Ha OeJIKU

32 IIpomesxyTouHas atTectanus. KomnnekcHas https://resh.edu.ru/su
KOHTpOJIbHasI paboTa bject/19/7
OCHOBHbBIE TIOHSTHS XUMUHU https://resh.edu.ru/su

33 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH: bject/19/7

MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPU3ALUU,CPEIHSIS
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MOJICKYJIsIpHAst Macca. X: 03HAKOMIICHHE
¢ obOpa3amu

MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, Kay4yKOB

OcCHOBHEBIE MCETOJBI CHUHTE3a

https://resh.edu.ru/su

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUI — 1 bject/19/7
HOJIMMEPH3AIHS U TOJTHKOHICHCAIUSI
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34



https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7

11 KJIACC

KoauuyecTBO 4acoB 3_]1eKTp0]-[]-[[,1e
Ne Tema ypoka Kontpo Hpaxrn- | llata Nata no unppobbie
n/n Bceero JbHbIE YecKue no bakTy oOpa3oBaTe/bHbIE
padoThI padoThI 1Ay pecypchbl
Xumuueckuii sneMenT. AToM. SIapo aToma, https://resh.edu.ru/subj
M30TOIBI. DJIEKTPOHHAS 000JI0YKa. ect/19/7
1 OHepreTu4ecKue ypoBHH, OAYPOBHU. ATOMHBIE 1
opburanu, s-,p-, d- snementsr. OcOOEHHOCTH
pacnpeneseHus MEKTPOHOB 110 OpOUTAISIM B
aTOMax JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHAas KOHPUTYpamusi aToMOB. BBOTHBIN
MHCTPYKTAX M0 TEXHUKEOE30MaCHOCTH
[lepuonnueckuii 3akoH u [lepronuueckas https://resh.edu.ru/subj
cucreMa XMMH4eckux snementos JI. U. ect/19/7
9 MengeneeBa. CBs3b NEPUOIUYECKOTO 3aKOHA U 1 05
Ilepronueckoi CUCTEMbI XUMUYECKUX '
anemenToB JI. . MenneneeBa ¢ COBpeMEHHOU
TEOpHEN CTPOEHUS aTOMOB. BXxoHas
KOHTpOJIbHAs paboTa.XD: 1eMoHCTpaIus TaluIl
«[lepuonnyeckasi cucreMa XUMUYECKUX
anemenToB J[. . Menaeneeray
3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB https://resh.edu.ru/subj
3 XMUMHYECKUX 3JICMEHTOB HOOPa3yeMbIX 1 ect/19/7

UMM MIPOCTBIX U CIIOKHBIX BELIECTB MO
rpynmnam u nepuojam. 3HaueHue
NEPUOIMYECKOT0 3aKOHA B PA3BUTHHU
SENAN



https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7

Crpoenue BemiecTBa. XUMUYECKast CBA3b. Buabl
XUMHUYECKOH CBSI3U (KOBAJICHTHAs HEMOJSIpHAs U
NOJIIpHAasi, NOHHAsI, METAJNINYECKas ).
Mexanu3mbl 00pa3oBaHUs KOBAJIEHTHOM
XUMUYECKOHU CBSA3U (OOMEHHBINU JOHOPHO-
aknenTopHbIi ). BomopoaHas cBs3b. BemecTra
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSL.
3aKOH NOCTOSIHCTBA COCTaBa BellecTBa. Tumbl
KPUCTAJUTMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKOU
peléTku. XJ: u3ydyeHue

MoO/IeJIel KPUCTAJUTMUYECKUX PEIIETOK

https://resh.edu.ru/subj
ect/19/7

BanenTHOCTh. DIEKTPOOTPUIIATENEHOCTb.
Crenensb okuciieHus. IOHbI:KaTHOHBI ¥ aHUOHBI

https://resh.edu.ru/subj
ect/19/7

ITonsTue o nucnepcHeIX cucremax. Mictuanbie n
KOJUIOMHBIE pacTBOpbl. MaccoBas 10Jist
BEIIECTBA B pacTBOpE. PacuéTrl ¢
HCIIOJIb30BAaHUEM

https://resh.edu.ru/subj
ect/19/7

IOHATHA «MacCCOBas A0JIA BCIICCTBA»

https://resh.edu.ru/subj

ect/19/7

Knaccudukanms HeopraHU4eCKUX COSTMHEHUM.
HomeHkiatypa HeOpraHMueCcK1X BEIIECTB.
I'eneTnyeckas cBsI3b HEOPTaHUYECKUXBEIIECTB,
MPUHAUISKAIINX K PA3IUYHBIM KJaccaM

https://resh.edu.ru/subj

ect/19/7

Xumunueckas peakuus. Knaccupukanus
XMMHMYECKHUX PEAKIMI B HEOPTaHUYECKON U
OpTraHWYECKON XUMHH. 3aKOH COXPaHEHUS MACCHI
BEILIECTB, 3AKOH COXPAHEHUS U MPEBPAICHUS
SHEPTUHU MPU XUMUYECKUXPEAKITUSX.
TepMOXUMHUECKHE PACUETHI

https://resh.edu.ru/subj

ect/19/7

CKOpOCTh peakinu, €€ 3aBUCUMOCTb OT
pa3auuHbIX (hakTopoB. OOpaTHUMbIE peaKIIHH.
Xumuyeckoe paBHOBecre. DaKTOPbI, BIUSIONIUE
Ha COCTOSIHME XMMUYECKOT'O PAaBHOBECHSI.
[Tpunuun Jle Ilarense. XO: paznoxenue
MEepPOKCHUa BOJIOPO/Ia B IPUCYTCTBUU
KaTajan3aropa

https://resh.edu.ru/subj

ect/19/7
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[TpaxTuueckas padota Ne 1. «Bnusuaue

https://resh.edu.ru/subje

10 pa3uyHbIX (HPAaKTOPOB HACKOPOCTH ct/19/7

XMMHYECKOU peakuum» (MHCTPYKTaXK

no Th)

DnekTponuTHyeckas qucconuanus. CHabHbIe https://resh.edu.ru/subje
11 u ciabsle snexTpoauThl.Cpena BOJIHBIX ct/19/7

PacTBOPOB BELIECTB: KUCIIas, HEUTpajIbHAas,

IIEJ0YHAs.

XD3: onpeneneHue cpeibl

PacTBOPOB BEILECTB € MOMOIILIO

YHUBEPCAILHOTO UHIMKATOPA,

pEeaKIMU HOHHOTO OOMeHa
12 OKHUCIUTEIbHO-BOCCTAHOBUTEIIBLHBIC PEAKIINN https://resh.edu.ru/subje

ct/19/7
13 KontposbHas paboTa 3a nepBoe Moyroue https://resh.edu.ru/subje
ct/19/7

Merasmisl. [TonoskeHne MeTaIoB B https://resh.edu.ru/subje
14 [TeproauyecKoii cucTeME XMMUUECKUX ct/19/7

anemenToB /1. 1. Menpeneena.

Oc0GEHHOCTH CTPOEHUSDIEKTPOHHBIX

o0oJ10ueKk aToMOB MeTaiuioB. O0IHe

¢duznueckue

CBOWCTBA METAJIOB

CruiaBel METAILIOB. DJIEKTPOXUMUYECKHUI PAJT https://resh.edu.ru/subje
15 HaINpsDKeHUH MeTayutoB. X J: M3y4eHue ct/19/7

KOJIEKIMH «MeTauIbl U CIUIaBbD»

XHUMHUYECKUE CBOMCTBA BAKHENIIINX METAIIIIOB https://resh.edu.ru/subje
16 (HaTpuil, KaJuii, KaJbIHi,MarHui, aTFOMUHAN ) U ct/19/7

UX coerHennit. XJ: KaueCTBEHHbBIE PEaKIUH Ha

KaTHOHBI METAJUIOB

XuMHUecKUe CBOICTBA ITMHKA, XPOMa, XKeJIe3a, https://resh.edu.ru/subje
17 MEOU U X COeAUHEHHUI. XD: KaueCTBCHHEIC ct/19/7

peakIy Ha KATHOHLI METAJLIOB
18 OG61Me CrIocoOBI TOTyYeH s METAIOB. https://resh.edu.ru/subje

[TpuMeHeHre MEeTaIoB B OBITY U

ct/19/7
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TECXHHUKE

ITpakTuueckas padota Ne 2. "Pemenue

https://resh.edu.ru/su

19 9KCIEPUMEHTANIBHBIX 3a/1a4 oTeMe «MeTauibiy" bject/19/7

(uHCTpYKTaX 110 TH)

Hewmeraimisl. ITonoxenue HEMETAIOB B https://resh.edu.ru/su
20 [eproaUUECKOli CUCTEME XUMUYECKHX 3JIEMEHTOB bject/19/7

. . MenneneeBa 1 0COOCHHOCTH CTPOCHHS

aTOMOB

dusnUecKre CBOMCTBA HEMETAIOB. AJUIOTPOIIHS https://resh.edu.ru/su
21 HeMeTauIoB (Ha bject/19/7

nprMepe KUCIIopoa, cephl, hochopa u

yraepoaa). X3: u3y4eHneoopas1on

HEMETAIIJIOB

XHUMHYECKHE CBOMCTBA  BaKHEHIIMX https://resh.edu.ru/su
22 HEMETAUIOB  (TaJlOTCHOB, CEpbl, a30Ta, bject/19/7

docdopa, yriepoma U KpeMHHS) U HX

COCIMHEHU I (okcuoB,

KHCJIOPOJICOAEPIKAIINX KHCJIOT,

BOJIOPOJHBIX COETMHEHUH )
23 [IpuMeHeHre BaKHEHIIINX HEMETAIIIOB U HX https://resh.edu.ru/su

COCTMHEHU I bject/19/7

PacuéThl Macchl BEIIECTBA WIH 00BEMA Ia30B 10 https://resh.edu.ru/su
24 M3BECTHOMY KOJIMYECTBYBENIECTBA, MACCE MU bject/19/7

00bEMY OJIHOTO M3 YUACTBYIOIIUX B PEAKIIUU

BEIIECTB

Pacuérer macchl (00bEMa, KOJIMYECTBA https://resh.edu.ru/su
25 BEIIIECTBA) MPOAYKTOB PEAKIIMH,ECIIA OJTHO U3 bject/19/7

BEILECTB UMEET MTPUMECH

O000111eH1E U cUCTEMATU3AlMs 3HAHUN 11O https://resh.edu.ru/su
26 TeMe «Hemeramaey. XD:B3auMoaeCTBIE bject/19/7

THIPOKCH/IA ATFOMUHHS C PACTBOPAMH

KHCJIOT U IEI0Yei

[TpakTideckas padora Ne 3. «Pemrenne https://resh.edu.ru/su
27 IKCIIEPUMEHTAIIBHBIX 3a71a9 TOTEMe bject/19/7

"Hemeramisl"» (uHCTpYyKTax 10 TH)
28 [TpomexyToduHas artectaius. Becepoccuiickas https://resh.edu.ru/su
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npoBepouHas pabora

bject/19/7

29 CBsA3b HEOPraHMYECKHUX U OPraHMYECKHUX BEIIECTB 1 ttps://resh.edu.ru/sub
ect/19/7
30 CBs13b HEOPTaHMYECKHUX U OPraHMYCSCKHUX BEIIECTB 1 ttps://resh.edu.ru/sub
lect/19/7

PoJib XMMHH B 00€CIIEYEHUH SKOJIOTMYECKOM, nttps://resh.edu.ru/sub
31 SHEPreTHYECKOU M MUIIEBON OE30MaCHOCTH, 1 ect/19/7

Pa3BUTHU MEIUIUHEL.

[ToHsTHE O HAYYHBIXMETOAX MO3HAHUSI

BEILIECTB U XMMUYECKHUX PEAKIIMI

I[pencrapienus 06 OOIINX HAYIHBIX ttps://resh.edu.ru/sub
32 IPHUHIMITAX TPOMBIILICHHOTOIIOIYYEHUS 1 ect/19/7

Ba)XHEUININX BEIIECCTB
33 Yet0BEK B MHUPE BEIICCTB  MATCPHAIIOB: 1 ttps://resh.edu.ru/sub

Ba)KHEHIIINE CTPOUTEIILHBIC ect/19/7

MaTrepHabl, KOHCTPYKIIHOHHBIE MaTePHAIIbI,

KPAacKH, CTEKJIO, KepaMHUKa,MaTepHaIbl JJIst

5JIEKTPOHHMKH, HAHOMATEPHAIIbI, OPraHUIECKUE U

MHHEpaIbHbIE YI00PEHUS

XUMus U 310pOBbE UeNoBeKa: PaBuIa ttps://resh.edu.ru/sub
34 UCIIOJIb30BAHUS JICKAPCTBEHHBIX MPETapaToB, 1 ect/19/7

npaBmiIa 6€30MacHOr0 UCIIOIb30BaHUS

npenapaToB OBITOBOWXUMHUU B TTOBCEIHEBHOMN

KHU3HH
OBIIEE KOJIMYECTBO YACOB IT1O ITPOTPAMME 34 2.5



https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7
https://resh.edu.ru/subject/19/7

YYEBHO-METOJUYECKOE OBECIIEYUEHHUE

OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YUEHUKA
Xumus, 10 knace/ I'abpuensan O.C., Octpoymon U.I'., Cnankos C.A.,
AxrmmonepHoe o6miecTBo «M3marenscTBo «IIpocBerienuey.
Xumus, 11 knacc/ I'abpuensu O.C., Octpoymon W.I'., Cnankos C.A.,
AxrmmonepHoe o6miecTBo «M3marensctBo «IIpocBerienuey.

METOANYECKUE MATEPHUAJIBI IJIAd YUUTEJIA
Ohttps://edsoo.ru/Normativnie_dokumenti.htm
[1®enepanbHast pabouas mporpaMma 1o yueOHoOMy mpeamery «Xumus» 0a30BbIi
yposenbhttps://edsoo.ru/wp-content/uploads/2023/08/25_%D0%A4%D0%A0%D0%9F-
%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F_10-11-
%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B_%D0%B1%D0%B0%D0%B7%D
0%BO0.pdf
Ohttps://instrao.ru/
[1 Meronuyeckue peKOMEHAalMY 110 OpraHu3alnu y4eOHON POEKTHO-UCCIIE10BATEIbCKON
NesITeIbHOCTH B 00pa30BaTeIbHBIX OpraHU3aLUsaX
(1 ITonoxeHue o eAUHBIX TPEOOBAHUSIX K YCTHOM M MHUCbMEHHOM peun 00ydaromuxcst
1 IlonokeHue 0 BHYTPEHHEH cucTeMe OLIEHKH KauecTBa 00pa3oBaHus
(1 ITonoxenue o nopsKe BEACHUS TETPAJEH 10 npeaMeTaM
(1 Metoanyecke peKOMEHJallM1 110 OpPraHU3aLUH U TPOBEACHUI0 XUMUYECKOT0 HKCIIEPUMEHTA
IIpY U3y4eHUH yueOHOro nmpeamMera "Xumus'" Ha ypoBHE OCHOBHOTO 00pa30BaHus
0 IlpenosaBaHue eCTeCTBEHHO-HAYYHBIX IPEAMETOB B YCIOBHUSIX OOHOBJIICHHUS COJEPKAHUSA U
METOJI0B HIKOJIbHOTO oOpa3oBanusi / ABTopsl: [lentun A.1O., 3arpannynas H.A., Hukumosa
E.A., Cemenona I'.}O., OBunnnukoB A.B. / Ilox pen. A.1O. [lentuna
1 KakuM ObITh YpOKY XMMHUH B COBpeMeHHOM 1koje? https://edsoo.ru/Himiya.htm
(1 Metoaunueckue mocodus u Buseoypoku: https://edsoo.ru/Metodicheskie posobiya i v.htm
0 UHTEPAKTHUBHOE ITOCOBHUE. Bocniutanue Ha ypoke: METOIUKA paOOThl YUUTEIIS
(mocobue s yuurtenei oOrieodpa3oBarenbHbIX opranu3zanuii) Asropsr: Crenanos [1.B.,
Kpyrnos B.B., Crenanosa 1.B., Cenuanosa H.JI., llyctosa U.1YO., [Tapdpenona N.C.,
Yepxkamun O.E., be6ennna E.B. / [Toa.pen. [1.B.Crenanosa
00 D¢ dexTuBHBIE METOABI 00YUYEHUS B MH(POPMAIIMOHHO-00pa30BaTeIbHON cpezie ABTOPBI:
Ocmomnosckas .M., Knapun M.B., I'yaununa C.M., Makapos M.U. / [lox pen. U.M.
OcMOI0BCKOM.

0 MHTepakTHUBHBIC BUPTYAJIbHBIC JTAOOPATOPHBIC U MPAKTHYECKUE paOOTHI HA YIIIyOJICHHOM
yYpOBHE OCHOBHOTO 00111ero oopazoBanus: https://content.edsoo.ru/lab/ Xumus (13 BupTyanbHbIX
1a00paTOPHBIX PabOT)

[0 THTepaKTHUBHbBIC METOJUUCCKUE MATEPUAITBI IS METOMUECKON TOICPIKKH
oOpazoBarenbHbBIX opranmu3ainuii: https://content.edsoo.ru/case/ Xumus (6 METOIUUECKUX
KeICcoB)

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

https://lesson.edu.ru/04/08

https://resh.edu.ru

www.1september.ru

https://www.yaklass.ru/p/himija


http://www.1september.ru/
http://www.yaklass.ru/p/himija

http://www.xumuk.ru

http://all-met.narod.ru

https://educont.ru

https://urok.1c.ru/

http://fipi.ru/

https://media.prosv.ru
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31


http://www.xumuk.ru/
http://all-met.narod.ru/
http://fipi.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHUE
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

Xumust, 10 xmaace / Tabpuensu O.C., OOmIECTBO ¢ OrPpaHMYCHHON OTBETCTBEHHOCTHIO «JIPODAY;
aknoHepHoe obmecTBo «M3narenscTBo «IIpocBenieHue»

Xumust, 11 xmacc / Tabpuensa O.C., OOmECTBO ¢ OrPpaHMYCHHON OTBETCTBEHHOCTHIO «J[PODAY;
akunoHepHoe obmecTBo «M3narenscTBo «IIpocBenieHue»

Texuuueckue cpeacTBa 00y4eHUs: HOYTOYK, MyJIbTUMEIUNUHBIN TPOEKTOP, JOKYMEHT-Kamepa,
nepudepuiiHpie yCTpoicTBa (KOJOHKH 3BYKOBBIE, MBI ONITHUYECKasl, KJIaBHATyPa,CeTEBOU PHUIIBTD)



OueHoyHble MAaTEePHAJIbI

10 kiaace

KOHTpOJ’[LHaﬂ paGOTa 3a mepBo¢€ nmoJyroaue

[Tnan paGoTsl

YpoBHHU CIIOKHOCTH 3a1aHust: b — 6a30BbIid, [1 — moBbIIeHHBIH, B — BRICOKHUI.
Tunsl 3apanuii: KO —3aganue ¢ kpatkuM oTBeToM, PO — 3a1aHue ¢ pa3BepHYTHIM OTBETOM.

Ne

Kon
KBC

KonTponupyemsblii 3J1IeMeHT coiep KaHus

Tun
3a1a-
HUA

YpoBeHb
CJIOXK-
HOCTH

ban-
JIBI

Bpewms
BBIIOJI-
HEHUS,
MUH.

3.3

Knaccudukanums OpraHUYECKUX BELIECTB.
Howmenxkiarypa OPraHUYeCKUX BEILIECTB
(TpuBHaNbHAS U MEXAYHAPOAHASL)

KO

b

3

3.3

Knaccudukanums OpPraHUYECKHUX BELIECTB.
Howmenxkiarypa OPraHU4YeCKUX BEILIECTB
(TpuBHaTbHAS U MEXAYHAPOAHASL)

KO

3.1
3.2

Teopuss  CTpOCHHMS  OPraHUYECKUX  OCAMHEHUM:
TOMOJIOTHS u U30MEPUs (cTpykTypHas Hu
MPOCTPAaHCTBEHHAs). B3auMHOEe BIMSHHE aTOMOB B
MOJIEKYJIaX. Tumsr CBsI3eH B MOJIEKYJax
OpraHWYECKUX BemIecTB. [ mOpuan3anus aTOMHBIX
opbutaneit yriepona. Paaukan. @yHKIMOHATbHAS
rpymnma

KO

3.4
4.1.7

XapakTepHble XUMHUYECKUE CBOMCTBA
YIJI€BOJIOPOAOB: AJKAaHOB, LUKIOAIKAHOB, AJIKCHOB,
JTMEHOB, aJKWHOB, APOMATUYECKUX YIIJIEBOAOPOJIOB
(Oen3zona 1 roMos1oroB 6eH3oma, cTuposa).OCHOBHbIE
CHOCOObI MOJIy4EHUs yIJI€BOJIOPO/IOB (B
nabopaTopun)

KO

3.4
4.1.7

XapakTepHble XUMHUYECKUE CBOMCTBA
YTJIEBOJOPO/IOB: AlIKaHOB, IMKJIOAJIKAHOB, AJKEHOB,
JMICHOB, aJKWHOB, apOMAaTHYECKHUX YIIIEBOJOPOJIOB
(6en3ona ¥ roMoJ0roB OEH30J1a, CTUPOTIA).
OcHOBHBIE CIOCOOBI TIOJIYYCHHS YTJIEBOJIOPOJIOB (B
nabopaTopun)

KO

3.4
4.1.7

XapakTepHble XUMHUYECKUE CBOMCTBA
YII€BOAOPOAOB: AIKAHOB LMKJIOAIKAHOB, AJIKCHOB,
JMEHOB aJKWHOB, ApOMAaTHYECKUX YIJIEBOAOPOIOB
(OGenzonma u  romosioroB  OeH305la,  CTUPOJIA).
Baxneitmme cmocoObl MOMy4YeHUsT YTIEBOJIOPOIOB.
Wonnslii (nmpasuio B.B. MapkoBHHKOBa) U
PaguKaIbHBIA MEXAaHU3MbI PEAKIUN B OPraHUYECKON
XUMHH

KO

3.9

B3aunMocBs3b YIJIEBOJIOPOIOB,
KHUCIIOPOJACOAEPKAIINX U a30TCOoJepXkKaluX
OPraHUYEeCKUX COCAUHEHUIN

KO




1.4.1 | Knaccuduxanus XUMUYECKUX  PEaKIIUi B | KO b 3
HEOPraHUYECKOW M OPraHMYEeCKOW XUMHUHU

3.9 Peaxiun, MOATBEPKIAIOIINE B3auMocBa3p | PO B 15
OpPraHUYECKUX COCIMHCHUN

Kpurepuu onieHnBanus

Hroro 15 6ayuios

13-15 GaynoB — oTMETKA «5» 10-12 GannmoB — oTMeTKa «4»
7-9 GamnoB — oTMeTKa «3» <7 6amioB — OTMETKa «2»
Bapuanr 1
YcTaHOBHTE COOTBETCTBUE MEKIY KJIACCOM BEIIECTBA U €ro 00IIel (GopMyInoi.
KJIACC BEILIECTBA OBLIAS ®OPMVIJIA
A) apensl 1) CnHans2
b) ankeHs 2) CnHazn
B) amkaauens 3) CnHan-
4) CnHZn-4
5) CnHZn-G
YcTaHOBHTE COOTBETCTBUE MEX Ty HA3BAHUEM BEIIIECTBA M €TI0 KIIACCOM.
HA3BAHME BEIIIECTBA KJIACC BEIIECTBA
A) OeHnzon 1) ankassl
b) orunen 2) aJKCHBI
B) uwmknonponan 3) aIKHHBI
4) apeHsI

5) IMKJIOATKaHBI

3 U3 IpCATIOKCHHOI'O IICPCUYHA BbI6epI/ITe JABa BCUICCTBA, B MOJICKYJIaX KOTOPBIX €CTh aTOMBI

yriiepoda B COCTOAHUN sz-rI/IﬁpI/ILLI/IBaL[I/II/I:

1) CH=CH 4) CH2=C=CH:
2) CH2=CH> 5) CH3CH.OH
3) CH3-CH>-CH3s

4 U3 npeanokeHHOro rnepeyHs BbIOEpUTE JBa BEILIECTBA, C KOTOPBIMU PearupyeT MEeHTaH:

1) H,0 -
2) HBr

3) Cl,

4) HNO;

5) HyPO,

5 U3 mpennoxeHHOro nepeyHs BbIOEpUTE JBa BELECTBA, C KOTOPBIMU pearupyeT O€H301:

1) Clz 4) H.0
2) KMnO4 5) NaOH
3) O

6 VYcTaHoOBHTE COOTBETCTBHUE MCXKAY UCXOAHBIMU BEIIECCTBAMU U IMTPOAYKTAMH, KOTOPBIC

MPpEUMYyIICCTBCHHO O6p3.3y}OTCSI IIpH UuxX B3aUMOJCHCTBHUH.

PEATUPYIOIIME BEIIECTBA ITPOAYKT B3AI/IMOHEI;ICTBI/I5{
A) CH3—C=CH + Hau) — 1) CHs—CO-CHs

B) CHs—C=CH + Braguss) — 2) CHs:—CBr,—CHBr

B) CH3-C=CH +H0 — 3) CH3—CH2-CHs

) CHs-C=CH + HBI ;) — 4) CHz-CH,-CHO

5) CHs-CHBr-CHzBr
6) CHs-CBr—CHjs




7 B 3amaHHOI cXeMe IIpeBpammeRni

X »CH, —*—> CH;3NO,

BeuecTBaMud X ¥ Y ABAAIOTCH:

1) xapbup kansumsa
2) oxcupg asora(ll)

3) xapbua aNIOMHHHA

8 U3 MIPECATOKECHHOI'O MEPCUHSA BI)I6€pI/IT€ JBa THIIA pCaKHHﬁ, K KOTOpPBIM MOXHO OTHCCTH

BBaHMOHCﬁCTBHC 9TaHa U XJiopa.

1) peakiusi IpUCOCTUHCHHUS
2) peakius 3aMeIeHus

3) peakius paauKagbHast

9 Hanummre ypaBHEHHs pEakiiii, ¢ TOMOIIBI KOTOPHIX MOXXHO OCYIIECTBHUTH CIICIYIOIINE

IIpEBPALLICHHUS: HNO 3 (g

C > AlCz »CHs———2%2 s X1 — CoHs

+Cl , cBer

> X2

4) HUTpPAT HATpHUA
5) asoTHas KHUCIOTA

4) peakuusi dTeprUPUKALUH
5) peakuus KaTaauTHYECKas

[Ipu Hanucanuu ypaBHEHUH peakluii UCIIOIb3YUTE CTPYKTYPHBIE POPMYJIbI OPraHUUYECKUX
BELIECTB.

523
425
24
34
13

35
23

N~ WNE

OTtBeTHI
BapuanT 1

3216

KomnexcHasi KOHTpoJIbHasi padoTa

[Tnan paGoTh

YpoBHU cOKHOCTH 3a1aHus: b — 6a30BbIif, [1 — noBbIIeHHbIH, B — BRICOKUI.
Tunel 3apannii: KO —3aganue ¢ kpaTkum otBeToM, PO — 3a1aHme ¢ pa3BepHYTHIM OTBETOM.

Ne | Kox | KoHTposmmpyeMmslid 2IEMEHT COAEPIKAHMS Tun VYposens | ban- | Bpems
K9C 3aza- CIIOXK- Jbl | BBIIOJI-
HUS HOCTH HEHMS,
MUH.
1. |33 Knaccudukanus OPraHU4YeCKHUX BemiecTs. | KO b 1 3
Howmenknarypa OpPraHUYeCcKUX BEILIECTB
(TpuBHaNbHAS U MEXAYHAPOIHAS)
2. | 3.3 | Knaccudukanms oprannueckux  Bemects. | KO b 1 3
Howmenknarypa OpPraHUYeCcKUX BEIIIECTB
(TpuBHaNbHAS U MEXAYHAPOAHAS)
3. | 3.53. | XapakTepHble XUMHUYECKHE CBOWCTBa mpeaenbHbx | KO b 1 2
64.1. | 0THOATOMHBIX U1 MHOTOATOMHBIX CIIUPTOB, (peHOIa.
8 XapakTepHblE XHWMHYECKHE CBOWCTBA ajlbJETUO0B,




MpeneabHBIX  KApOOHOBBIX  KHCIIOT,  CJIOKHBIX
3pUpOB. OcHOBHBIC CHOCOOBI HOJTY4CHUS
KHCIIOPOJICOICPIKAIIUX OPTaHUYSCKUX COCTMHECHUIN
(B maboparopum).

OPraHUYeCKUX COCTMHEHUIN

3.53. | XapakTtepHble XUMHUYECKHE CBOMCTBa TmpeaenbHbix | KO b 1 2
64.1. | oTHOATOMHBIX W MHOTOATOMHBIX CHUPTOB, (heHOoIA.
8 XapakTepHble XHMHYECKUE CBOWCTBA AJIbJIETHJIOB,
npeleiabHbIX  KapOOHOBBIX  KHUCJIOT,  CJIOYHBIX
3¢upoB. OcHoBHBIE CHIOCOOBI MOJTYYICHUS
KHCIIOPOJICOICPIKAILIUX OPTaHUYECKUX COETUHEHUI
(B maboparopun).
3.53. | XapakTepHble XMMHUYECKHUE CBOMCTBA mpenenbHbix | KO IT 2 4
64.1. | oMTHOATOMHBIX W MHOTOATOMHBEIX CIHPTOB, (heHoIa,
8 aJIbJIETUJI0B, KAPOOHOBBIX KHCIIOT, CJIOKHBIX
a¢upoB.  BaxHeimme  cmocoObl  MONyYeHUs
KHCIIOPOJICO/ICPIKAIUX OPTaHUYECKUX COeIMHEHUI
3.8 buonornuecku BakHbIE BELIECTBA: XKUPHL, yriueBoasl | KO b 1 2
(MOHOCaxapH/Ibl, JUCaxXapuIbl,
MO Caxapuabl), OCIKH
3.9 B3auMocBsa3b yrieBoaopoios, | KO b 2 5
KHCIIOPOJICOACPIKAIINX U a30TCoJAep KaIIUX
OpPraHMYECKUX COCAMHEHUN
1.4.1 | Knaccuduxanus XUMUYECKUX  PCaKIIUH B | KO b 1 3
HEOPraHWYECKOW W OPraHu4eCKOM XMMHUHU
3.9 | Peaknun, MOATBEPXKJAIOIINE  B3aUMOCBA3b | PO B 5 15

Kpurepnn onennBanus
Hroro 15 6amnos

13-15 GannoB — oTMETKA «5» 10-12 6amnoB — oTMeTKa «4»
7-9 GamtoB — oT™MeTKa «3» <7 6aJIJIOB — OTMETKA «2»
Bapnanr 1
1 VYcraHoBUTE COOTBETCTBUE MEXKY KIIACCOM BEIIECTBA U €ro o01ieit popmysou.
KJIACC BEHIECTBA OBILIIAA DOPMVIIA
A) mpocTbie d3pups 1)  CnH2n+20
B) kapOOHOBbIE KUCIOTHI 2) CnH200
B) anbaeruast 3) CiH2n02
4) CnHZn-ZO

5) CnH2n+1O
2 VYcraHoBuTE COOTBETCTBUE MCKAY Ha3BaHHUEM BCHICCTBA U €T0 KIIACCOM.

HA3BAHUWE BEIHLIECTBA KJIACC BEIIECTBA
A) MypaBbHHas KUCIIOTa 1) MoHOcaxapubI
b) rnuuepun 2) 1aucaxapubl

B) rmoko3a 3) ampaerusl

4) KapOOHOBBIE KHCIIOTHI
5) crupTh

3 U3 MPECAJIOKCHHOTO IICPCUYHA BBI6CpI/ITe ABa BCIICCTBA, C KOTOPbIMU pCArupyCT MCTAaHOJI:

1) H2 4) CH3COOH
2) KOH 5) Na




3) NaNO3
4 VI3 npemsio)KeHHOTO TIepeyHs BbIOepUTE J1Ba BEIECTBA, C KOTOPBIMH pearupyer
MypaBbUHAs KUCIIOTA!

1) Cl; 4) H,0
2) Cu 5) NaOH
3) CuO

5 YcTaHOBUTE COOTBETCTBUEC MCKAY pCarupyromumnumMn BCUICCTBAMU U OPraHUu4CCKUM
BEI[ECTBOM — ITPOJIYKTOM 9TOH peakuu: K KaxJ0i NO3UIINHU, 0003HAYEHHOH OYKBOH,
oI0EpUTE COOTBETCTBYIONLIYIO TIO3HIINIO, 0003HAYEHHYIO LU POI.

PEATMPYIOUIME BEIIECTBA [MTPOAYKT B3AUMO/JIEMCTBUS
A) HCOOH u Na 1) aMHHOYKCYCHas KUCIIOTa

b) HCOOH u C2Hs0OH 2) ¢opmuaT aMMOHUS

B) HCOOH u NHs 3) dopmuar HaTpus

I') HCOOH u Na;COs 4) stundopmuar

5) oTHIAT HATPUS
6) osTHiIameraT
6 U3 npeiosKeHHOro MepeyHst BBIOSPUTE JIBa Kilacca BELIECTB, CBOMCTBA KOTOPHIX
HPOSIBIISCT TIIFOK03a!
1) kapOoHOBast KUCIIOTA 4) penon
2) anpaeru 5) MHOTOaTOMHBIW CIIUPT
3) 0/IHOATOMHBII CITUPT
7 B 3agmaHHOIT cXeMe NTpeBpammeRni

X » CH, —Y— CH,NO,

BelugecTBaMd X ¥ Y ABJAIOTCAH:
1) xapbmupa xansumsa 4) HUTpPAT HATPUA
2) oxcuz asora(ll) 5) asoTHaAs KHCIAOTA
3) xapbua aNIOMHHHSA s
8 U3 mpemiokeHHOro TepeyHsi BEIOEpHUTE JBa THIIA PEAKIHA, K KOTOPBIM MOXHO OTHECTH
B3aUMO/ICVICTBUE YKCYCHOW KUCJIOThI M LIUHKA.
1) peakiusi IpUCOETNHECHUS 4) peakius STepupUKaIHK
2) peakius OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS 5) peakiusi HeoOpaTUMast
3) peakius HEHTpaIu3aIuu
9 Hanummre ypaBHEHUS peakilMii, C TOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTH CIEAYIOLTHE
MIPEeBPAICHHS:
C2He — CoHs —C2HsOH— ykcycnsrit anmpaerug — CH3COOH — CH3COOCH;3
[Ipu HanucaHuu ypaBHEHHUH peakluii UCTIOIb3YHTE CTPYKTYpPHBIE POPMYIIBI OpraHUUYEeCKUX
BEIIIECTB.

OTBeTHI
BapuanT 1

132

451

45

35

3423

25

35

25

N~ wWNE



11 kiaace
Bxoanasi koHTpOJILHAs1 padoTa

[Tnan paboTsl

YpoBHU clloKHOCTH 3a1aHus: b — 6a30BbIi, [1 — moBeIIeHHBIN, B — BICOKHIA.
Tunet 3agannii: KO —3aganue ¢ kpatkum otBeToM, PO — 3a1aHue ¢ pa3BepHYTHIM OTBETOM.

Ne

Kon
KBC

KoHTposmpyeMblil 3JIEMEHT COAEp)KaHUS

Tun
3aja-
HUA

YpoBeHb
CJIOXK-
HOCTHU

ban-
JIbI

Bpewms
BBIIIOJI-
HEHUs,
MUH.

3.3

Knaccudukanus OpPraHUYECKUX BEILIECTB.
Homenkinarypa OpraHUYeCKUX BELIECTB
(TpuBHaANbHAS U MEXAYHAPOAHAS)

KO

b

2

3.1
3.2

Teopuss cTpoeHMs OpPraHMYECKHX COEAMHEHUN:
roMoJIoTMsi ¥ u3omepuss  (CTpYKTypHas  H
IIPOCTpaHCTBEHHas1). B3auMHoe BiMsHUE aTOMOB B
MoJIeKysax. THIbI CBsA3el B MOJIEKYJIaX OPTaHUYECKHUX
BemecTB. ['mOpuauszanus aToMHBIX — opOuTanei
yraepoa. Panukan. @yHKIMOHAIbHAS TpYIINa

KO

3.4
4.1.7

XapaxkTepHble XHMHYECKHE CBOMCTBa
YIIIEBOAOPOAOB: AIKAHOB, ITUKJIOAIKAHOB, AJKECHOB,
JMEHOB, aJKUHOB, apOMAaTHYECKHX YIJIEBOJOPOJIOB
(6en3oJ1a ¥ TOMOJIOTOB OEH30J1a, CTUPOJIA).
OcHoBHbIE CIOCOOBI MOTYYEHUS YIJIEBOAOPOIOB (B
nabopaTopum )

KO

3.4
4.1.7

XapakTepHble XUMHUYECKHE CBOMCTBA YTIIEBOIOPOIOB:
QJIKAHOB 1IMKJIOAJKAHOB, AJIKEHOB, JMEHOB AJKHHOB,
apoOMaTUYeCKUX  YIIeBoJOpoaoB  (OeH3ona |
roMoJIoroB 6eH3oina, cruposia). BaxkHeiinme crnocoobl
MOJIy4eHus yrieBoJopo10B. MouHslil (pasuiio B.B.
MapKOBHUKOBA) U paIuKaIbHBIA MEXaHU3MBbI PEAKIIUI
B OpraHUYeCKON XUMHH

KO

3.53.
64.1.

XapakTepHble XUMHUYECKHE CBOMCTBA MPEAEIbHBIX
OJTHOATOMHBIX M MHOTOATOMHBIX CIHPTOB, (heHona.
XapakTepHblE XWMHYECKHE CBOMCTBA ajbJErUJIOB,
MpeleiabHbIX  KapOOHOBBIX  KHCJIOT,  CIOXKHBIX
3¢upoB. OCHOBHBIE CIIOCOOBI TOTYUCHHUS
KHCIIOPOJICOICPIKAIUX OPTAHUYECKUX COEeIUHEHUM (B
1abopaToOpun).

KO

3.53.
64.1.

XapakTepHble XUMHUYECKHE CBOWMCTBA MpEIETbHBIX
OJTHOATOMHBIX M MHOTOATOMHBIX CIIUPTOB, (heHoma,
aJbJIETUJ1I0B, KapOOHOBBIX KUCIOT, CIOXKHBIX3(QHUPOB.
Baxneiimne CIOCOOBI IIOTy4YEHHUS
KHCJIOPOJICOAEPKANIUX OPraHUYECKHUX COECTMHEHNUN

KO

3.8

brnonornuecku BaXXHbIC BEUICCTBA. KHUPBI,
YTJIEBOJIBI (MOHOCaxapHbl, JUcaxapupl,
MoJIMcaxapubl), OeIKu

KO




3.9 BzauMocBsa3b yraeBoaopoaos, | KO b 2 2

KHCJIOPOJICOAEPKALIUX U a30TCOJEpIKalluX
OpPraHMYeCKUX COCAMHEHUHN
1.4.1 | Knaccuduxanms XUMHUYECKUX  peaKklui B | KO IT 2 3

HEOPraHUYECKONW M OPraHUMYEeCKOW XUMHUHU

Kpurepuu onenuBanus

Hroro 13 6ayuios

12-13 Oa1oB — OTMETKA «5» 9-11 6amIoB — oTMeTKA «4»
6-8 6ayToB — oT™METKA «(3)» <6 0aJ/LUI0B — OTMETKA «2»
Bapuanrt 1

YCcTaHOBUTE COOTBETCTBHME MeKAy (GOpMyNoi BemlecTBa M KJIACCOM/TPyHNoOH Oprasuuec
COeIUHEHMH, K KOTOpOoMY(-0ii) OHO NPUHAMJIEHKHT: K KaXKAOH mo3unuu, 0003HaveHHON €
BOM, moaGepuTe COOTBETCTBYIOINYIO MO3UNUI0, 0003HaUEeHHEYI0 IH(POH.

KJIACC/TPVIIITIA
POEMYJIA. BEMIECTRA OPTAHUYECKHX COEJUHEHUM
A) HOOC—COOH 1) coupTel
B) CH3;CH,—CO—CHj 2) KeToHHI
B) CH3CH;0CHj3 3) KapOOHOBBIE KHCJIOTHI

4) npocrhble 3puUpPHI
W3 mpeiokeHHOTO TIepeyHs BEIOCPHUTE JIBa BEIIECTBA, B MOJIEKYJIaX KOTOPBIX €CTh aTOMBI
yIiIepoa B COCTOSSHUU sz-rn6pHnH3auHH:
1) CH=CH 4) CH,=C=CH:
2) CH2=CH> 5) CH3CH.OH
3) CH3—-CH>-CH3s
3 U3 mpennoxkeHHOTo nepeyHs BbIOepHUTE ABa BEIECTBA, C KOTOPBIMU PearupyeT MeHTaH:
1) H;O :
2) HBr
3) Cl,
4) HNO;g
5) HzPO4
YcTaHOBUTE COOTBETCTBUE MEXKY UCXOHBIMUA BEIIECTBAMU U MPOYKTaMU, KOTOPbIE
MPEUMYIIIECTBEHHO 00Pa3yIOTCs IPH UX B3aMMOJICHCTBHH.

PEATHUPVYIOIIMWE BEILIECTBA ITPOAYKT B3AHMOﬂEﬁCTBHH
A) CHs—C=CH + Haguss) — 1) CHs;-CO-CHjs

B) CH3-C=CH + Brauss) — 2) CHs-CBr-CHBr;

B) CH3;-C=CH + H20 — 3) CHs3-CH2-CHjs

I) CHs—C=CH + HBIr(u5) — 4) CHs—CH2-CHO

5) CHs-CHBr-CHzBr

6) CHs—CBr>—CHs

5 W3 mpeyioxKeHHOTo TepeyHsl BRIOSPHUTE JIBA BEIIECTBA, C KOTOPHIMU PearupyeT yKCycHas
KHUCJI0Ta:

1) H20 4) AICI;
2) Cu 5) NaOH
3) CuO

6 VYcTaHOBUTE COOTBETCTBUE MEXKY PEArUPYIOIIMMH BEIIECTBAMHU M OPraHUYEeCKUM
BEIIIECTBOM — IIPOTYKTOM 3TON PEAKITUHU: K KaXKI0H MO3HUINH, 0003HAYEHHOU OyKBOH,

noA0epUTE COOTBETCTBYIOUIYIO MTO3HIINI0, 0003HAYECHHYIO I (POH. 3
PEATMPYIOIIIME BEIIECTBA IMPOAYKT B3AUMOIAENCTBUA




A)
b)
B)
)

7 U3 npennoKeHHOro IepeyHs

HCOOH u Na
HCOOH u C2Hs0OH
HCOOH u NH3
HCOOH u Na,COs3

MIPOSIBIISIET IIFOKO3a:
1) kapOoHOBasi KMCIOTA
2) anbIeTuI
3) OAHOATOMHBII CIIUPT

8 B 3ajmaHHOIT cXeMe IIpeBpameRni

X »CH

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

BbIOEpUTE JBa

aMHHOYKCYCHasl KUCIIOTa
(dbopMuaT aMMOHUS
dhopmuaT HaTpUS
THIOpMHUAT
STHIIAT HATPHUS
STHUIIALETAT
KJIacca BEIIECTB, CBOMCTBA KOTOPBIX

4) benon
5) MHOTOaTOMHBII CIIUPT

BelgecTBaMu X ¥ Y ABJIAIOTCH:

1) xapbmp xKanbuus

2) oxcup asora(Il)

3) xapbupa aMIOMHHHSA :
9 U3 npeioKeHHOTO MepeyuHsl BRIOSPUTE /1B THIA PEAKIUH, K KOTOPHIM MOXXHO OTHECTH

B3aUMOJICIICTBUE YKCYCHOM KUCIIOTHI U MarHus.

1) peakius pUCOSANHECHUS

2) peakiusi OKUCICHUS

3) peakius HEHTpaIU3aIuK

24
34

35
25

35
25

CoNOoGOR~WNE

324

OTBeTHI
Bapuant

3216

3423

1

»CHyNO,

4) HUTpAT HATpUsA
5) asoTEas KHUCiIOTa

4) peakuus dTepuduKau
5) peakiust HeoOpaTHMast

KonTtpoabsHnas padora 3a nepsoe noyroamue

[Tnan paboTsl
YpoBHU cokHOCTH 3afanusi: b — 6a30Bbiii, [1 — moBsIIeHHBIN, B — BEICOKHIA.
Tunsl 3apannit: KO —3aganue ¢ kpatkuM oTBeToM, PO — 3a1aHne ¢ pa3BEpHYTHIM OTBETOM.

Ne | Kog | KonTponupyeMslii a1eMEHT colepKaHus Tun Yposens | ban- | Bpems
KBC 3aga- CIIOXK- JIBI BBITION-
HUs HOCTH HEHUs,
MUH.
1. | 1.1.1 | Crpoenue ANEKTPOHHBIX obosiouek aromoB | KO b 1 3
AIIEMEHTOB TIEPBBIX YETHIPEX MEPHONOB: S-, P- U d-




AJIEMEHTHI. DIIEKTPOHHAass KOH(MUTypalusi aroma.
OcHoBHOE U BO30YXKJIEHHOE COCTOSIHHE aTOMOB.

121
1.2.2
1.2.3
124

3aKOHOMEPHOCTU U3MEHEHUSI XUMUYECKUX CBOMCTB
3JIEMEHTOB U UX COCIMHEHHI IO MepuoiaM 1
rpynmaM. OO0miasi XapakTEepUCTHKa MeTalioB [A-
IIIA rpynm B CBA3M C HUX MOJIOXKEHUEM B
[Tepuonnueckoit cucTeMe XUMUYECKUX SJIEMEHTOB
J.1. MenneneeBa U OCOOCHHOCTSIMH CTPOCHHS MX
aTOMOB. XapaKTEPUCTHUKA IIEPEXOIHBIX JIEMEHTOB —
MeJIY, IMHKA, XpOMa, JKeje3a — M0 UX IOJ0KEHHUIO
B [lepnonnueckoi cucreMe XuMUYECKHUX JIEMEHTOB
J.M. MenneneeBa U OCOOEHHOCTSIM CTPOEHMS HMX
atomoB. O0mmas XxapakTepucThKa HemeTauioB [V A-
VIIA rpynn B CBS3M C HX IOJOXEHUEM B
[Tepuoanyueckoil cucTteMe XUMUYECKUX SJIEMEHTOB
JI.1. MenneneeBa U OCOOCHHOCTSIMU CTPOCHHS UX
aTOMOB.

KO

1.3.2

DNeKTpOOTpULIATEeIbHOCTh. CTENeHb OKUCICHUS 1
BaJICHTHOCTh XUMUYECKUX JIEMEHTOB.

KO

111

CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOBIJIEMEHTOB
MEPBBIX YETHIPEX MEPHOIOB: S-, P- U O- BIEMEHTHI.
OnekTpoHHass koHdurypamus aroma. OCHOBHOE U
BO30Y>KIEHHOE COCTOSIHHE ATOMOB.

KO

1.2.1
1.2.2
1.2.3
1.2.4

3aKOHOMEPHOCTH U3MEHEHUSI XMMHUYECKUX CBOICTB
JJIEMEHTOB U MX COEAVUHEHUH IO NEepUoJaM u
rpynnam. O0mas xapakrepuctuka wmeramios [A-
I[IIA rpynm B CBA3M C HX IOJOKEHHEM B
[leproauyeckoit cucTeMe XMMHUYECKHX 2JIEMEHTOB
JL.U. MenzeneeBa 1 0COOEHHOCTSIMH CTPOEHUS MX
aTOMOB. XapaKTepUCTUKA MEPEXOIHBIX FITEMEHTOB —
MeM, LIUHKA, XpOMa, JKejle3a — M0 UX IOJIOKEHHUIO
B [lepnonnueckoil cucTeMe XMMUYECKHUX AJIEMEHTOB
JL.U. MenneneeBa M OCOOEHHOCTSIM CTPOEHUS MX
atromoB. OO11ast XapakTepucTika HemeTamios [VA-
VIIA rpynn B CBS3M C HX IOJOXEHUEM B
[leproauueckoil cucTeMe XUMUYECKUX DJIEMEHTOB
JL.U. MenzeneeBa 1 0COOEHHOCTSIMH CTPOEHUS MX
aTOMOB.

KO

1.3.2

OnexTpooTpuuaTeNbHOCTh. CTENeHb OKUCICHUS U
BAJIGHTHOCTh XMMUYECKUX HJIEMEHTOB.

KO

1.3.2

9J'IeKTpOOTpI/II_[aTeJ'II>HOCTB. CreneHb OKHUCICHUS U
BaJICHTHOCTb XUMHWYCCKHUX JJICMCHTOB.

KO

131
1.3.3

KoBaneHTHass xumMuueckasl CBs3b, €€ pa3HOBUJHOCTHU
U MeXaHu3Mbl oOpa3oBaHMs. XapaKTEPUCTUKHU
KOBQJIEHTHOM CBSI3M (IOJSIPHOCTB U DHEPTUS CBSI3M).
Nonnas CBS3b Meramnmueckas CBSI3b.
Bonoponnas CBS3b. Bemecrsa
MOJIEKYJIIPHOTO WM HEMOJIEKYJIIPHOTO CTPOCHHSL.
Tun xpuctamnnueckod pemweETKH. 3aBUCUMOCTh
CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHHS.

KO




9. | 1.3.1 | KoBanenTHast XUuMu4ecKasi cBs3b, €€ pazHoBuaHocta | KO b 1 3
1.3.3 | m ™exaHu3mbl 00pa3oBaHus. XapaKTEPUCTUKU
KOBQJICHTHOM CBSI3M (MOJISIPHOCTD U DHEPTHUS CBSI3H).
HNonnas CBSI3b Meramueckas CBSI3b.
Bonoponnas CBS3b. BemecrtBa
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTpoecHMs. Tum
KPUCTAIJINYECKON pelIETKU. 3aBUCUMOCTh CBOMCTB
BELIECTB OT UX COCTAaBA U CTPOCHHS.

10. | 1.3.1 | KoBasieHTHast XuMU4ecKas CBs3b, €€ pasHoBuaHOCTH | KO b 1 3
1.3.3 | u w™exaHusmbl 00pa3oBaHUs. XapaKTEPHCTUKU
KOBQJICHTHOM CBSI3M (MOJSIPHOCTD U SHEPTHUS CBSI3HU).
HNonnas CBSI3b Mertaunueckas CBSI3b.
Bonoponnas CBS3b. BemectBa
MOJIEKYJIIPHOTO M HEMOJIEKYJIIpHOro cTpoeHwus. Tum
KPUCTAJUTMYECKON peméTku. 3aBUCUMOCTh
CBOMCTB BEUIECTB OT UX COCTaBa M CTPOCHUSI.

11. | 4.1.1 | [IpaBuna pabotsl B 1abopatopun. JlaboparopHas KO b 1 3
4.1.2 | nocyna u obopymoBanue. I[IpaBmia Oe3omacHOCTH
4.2.1 | npu paboTe ¢ €AKUMH, TOPIOYUMH U TOKCHYHBIMU
BEILIECTBAMH, cpencTBaMu OBITOBOM  XHMHHU.
Haydnbple  MeTOmbI  WCCIEIOBAHHS XUMHUECKHX
BEIIECTB M NpEeBpalleHHid. MeToabl pa3aereHus
CMECEH M OUYUCTKH BEUIECTB.

12. | 4.3.1 | Pacyérsl ¢ UCIIOJIBL30BAHUEM MMOHATUSA «MACCOBAS PO b 1 4
JIOJISl BEIIIECTBA B PACTBOPE».
13. | 4.3.1 | Pacuérsl ¢ UCIIOIB30BAHUEM IMOHATUS «MACCOBAs PO b 1 4

A0JI1 BCHICCTBA B PACTBOPECH.

Kpurepuu onieHnBanus
Hroro 22 6aiuta

19-22 GannoB — OTMETKA «5» 15-18 0amnoB — oTMeTKa «4»
11-14 6annoB — oTMeTKA «3» <11 0amw10B — OTMETKA «2»
Bapuanr 1

[nsa BeinonHeHus 3aaaHunii 1-3 ucnonbayinTte cneaylowmun paa XVMUYECKIX 3/IEMEHTOB:
1) Ti; 2) Cl; 3) N; 4) Zn; 5) C.

OtBeTOoM B 3agaHusax 1-3 aABnaeTcs NoCNenoBaTeNLHOCTL UUdP, NOA KOTOPLIMU YKa3aHbl XUMU-
YeCKue 3NIeMEHTLI B 4AHHOM psialy.

1. Onpe}xe.nn're, aTOMBI KAKHX M3 YKa3aHHBIX B PAAY 3JIEMEHTOB B OCHOBHOM COCTOSHHH cCOOep-
AT OJNHAKOBOE YHCJIO BHCIIHUX 3JIEKTPOHOB. 3anuuiuTe B IOJIE OTBETA HOMepa Bmﬁpamiux
JJIEMEHTOB.

2 | 3 ykasaHHBIX B DALY XMMHUYECKHUX 3JIEMEHTOB BHIOEpHTe TDM dJIeMeHTa-HemeTasja. Pacmo-
JIOKUTE BHIODAHHEIE 9JIEMEHTHI B NOPAAKE YMEHBIIEHMA X aTOMHOTO paguyca. 3amMIIUTE B
moJie OTBeTa HOMEDa BHIODAHHKIX BJIEMEHTOB B HYKHOU IIOCJI€N0BATEIbHOCTH.

3. | U3 yucna ykasaHHBIX B PAAY 9JIEMEHTOB BhIOEpHTE ABa 3JIEMEHTAa, He NPOSABJIAIOIINE OTPHIA-
TeJLHYIO CTEeIeHb OKHUCJICHUs., 3allUIIINTe B II0JIe OTBETA HOMepa BHIODAHHEIX 3JIEMEHTOB.




Ons BoinonHeHUs 3apanuii 4-6 MCNONb3yHTe CNeayioWmnii PAa XMMUYECKUX 3N1EMEHTOB:
1) O; 2) Zn; 3) S; 4) Sr; 5) Se.

OTseToM B 3agaHusax 4-6 ABNSETCA NOCNEAOBATENbHOCTL UMD, NOL KOTOPLIMU yKadaHbl XUMU-
YeCcKue 3/1IeMEeHTbI B IaHHOM psaay.

4. | Onpenenure, aTOMBl KAKHX M3 YKA3aHHHIX B PAAY 3JIEMEHTOB B OCHOBHOM COCTOSHMM HE CO-
JepPKaT HeCOAPEHHBIX 3JIEKTPOHOB. 3anMINuUTe B IOJIe OTBETA HOMEPA BHIODAHHBLIX 3JIEMEHTOB.
5. | Y3 yka3aHHBIX B DALY XHMHYECKHMX 3JIEMEHTOB BEHIGEDHTE TpH 3JIeMEeHTa, KOTOphie B Ilepmo-
IudecKoll cucreme Xxumudeckux 3nemenToB [[.M. MeHneneeBa HaXOZATCA B ORXHOM rpymme.
Pacmono)xuTte BHIOpaHHEIE 3JIEMEHTHI B NOPAJKE BO3PACTAHUA KHCJIOTHOCTH 00pasyeMBIX MMM
JIETYYUX BOJOPOAHLIX COEAMHEHHUU. 3alUINUTE B IIOJE OTBETA HOMEpPA BHIOPDAHHBIX 3JI€MEHTOB
B HYKHOU 1OCJIeZIOBATEIbHOCTH.
6. | I3 ykasaHHBIX B pAAY 3JIEMEHTOB BhIOepuUTEe ABa 3JIeMEHTA, KOTOphle 06pas3yioT OKCHABI B
CTeleHN OKHUCJEeHUA +4. 3anummuTe B MoJe OTBETA HOMEpPa BHIODAHHBIX 3JIEMEHTOB.
7. YcTaHOBHUTE COOTBETCTBHE MEXAY (OPMYIIOM YACTHIIBI M CTENICHBIO OKHCIIEHUS a30Ta B HEll:
OOPMVYIJIA HACTUILIbBI CTEIIEHb OKHMCJIEHMA A3OTA
A) NOs -3
B) NH4Br -2
B) NOz +2
I NOF +3
+4
+5
8. | I3 mpemnosxeHHOr0 IEpeYHs BeIeCTB BLHIGEPHUTE JBa BEIECTBA, COAEPIKAINUE KOBAJEHTHEIE
HeNOJSAPHLIE CBA3H.
1) CHzCOONa
2) CaCl,
3) NH,Br
4) F 883
5) CH3OLi
9. | s npennoMeHEHOro mepedHsa BeIGepHTe nBa BelecTBa, AJMA KOTODHIX XAPAKTEpHO ofpasoBa-
HHE MeKMOJCKY/IAPHLIX BOXOPORHEIX CBAZCH,
1) HF
2) CH,
3) H;N
4) C.Hs
3) Hp
10. | MonekyJIsIpHOE CTPOCHUE UMEET KaX0€ U3 ABYX BEIIECTB:
1) NH4CI, CH3NH:2
2) C2Hs0OH, CHa4
3) Na2COgs, HNO3
4) H,S, CH3COONa
11. | YcraHoBHTE COOTBETCTBHE MEX/Y Ha3BaHHEM JIA0OPATOPHOTO 000PYTOBAHHUS U €r0 IPUMEHEHUEM

K KaXI0U MO3UIINH, 0003HAYEHHOU OYKBOH, TOI0€PUTE COOTBETCTBYIOIYIO MTO3UIIHIO,
0003HAYCHHYIO [IHU(PPOI.

JIABOPATOPHOE ObOPY IOBAHUE INPUMEHEHWE




12.

1) st B3sITHSE HEOOJIBIIKMX TOPIIUI

A) papdoposas garmika CBIITYYHX BEIIECTB

b) metannuueckuii mmnarenp 2) 1St U3MeJIbUCHHUSI TBEP/IBIX BEIISCTB
B) cTymnka ¢ nectukom 3) i ynapuBaHus pacTBoOpa

I') MeH3ypka 4) st u3MepeHust 00beMa KHUIKOCTH

5) nus mepeMeIMBaHus KUIKOCTEH

Cmemanu 160 r pacTeopa ¢ maccoBoil moneil HmTpara Kanesmud 15% u 40 r pacTeopa ¢ Mac-
coBoii momedi aroit e comu 20% . Yemy paBHa Macca COJH B lIOJlYCIEHHOM pactBope? (3amn-
NIUTEe YHUCIO c TOYHOCTEK) A0 HENBIX. }

13.

Pacteop conu maccoit 440 r u ¢ MaccoBoit jojeit coau 5% OXJaguNH, IPH 3TOM B OCAJOK
Benano 10 r conu. OnpenennTte MaccoByio moiio (B %) conm B mojiyueHHOM pacrtsope. (3a-
IHIOIATE YUCJIO C TOUHOCTBIO 0 JEeCATHIX.)

CoNoOk~wWNE

OTBETHI

BapuanT 1

14

253

14

24

135

35

6144

14

13

3124
32
2,8

Bcepoccuiickas nposepo4yHasi padora




Ne ITpoBepsiemble Komsl Koner  |Yposens| Makc.
3JIEMEHTHI COJAEPIKaHUS npoBepsieMbIX | TpeOoBaHuii| cilok- | Oamn 3a
9JIEMEHTOB | K YPOBHIO | HOCTH | BBIIOJI-
coJep:KaHMsl |[IOATOTOBKH | 3a/1aHUs | HEHHE
0 KOau- |10 koaudu- 3aJaHus
bukartopy KaTopy
TEOPETUYECKUWUE OCHOBbI XUMHUU
I | YucThie BeniecTBa U CMECH. L2.1 3. b 2
HayuHble MeTOIbl MO3HAHUS 4.1
BELIECTB U XUMHUYECKUX 4.4
SIBIICHUM: HaO/II0/IeHUE,
U3MEpEeHue, JKCIIEPUMEHT,
aHaJIN3 U CHHTE3
2 | CocTtaB atoma: IPOTOHBI, 1.1:1 2.3 b 2
HEUTPOHBI, 3JIEKTPOHBIL.
CtpoeHue JIEKTPOHHBIX
000J104eK aTOMOB
3 |llepuoguueckuit  3akOH U i1} 1.2 b 1
[Tepuoanueckas cucrema 23
XUMUYECKUX 3JIEMEHTOB
JI.W. MeHnneneeBa
4 | Buabl  XUMHUYECKOW  CBSI3HU. 2.2 2.4 b 2
Bemectsa MoJleKyIspHOro M 1.2.4
HEMOJIEKYISIPHOTO  CTPOEHHSL.
Tunet KPUCTAJLITNYECKUX
peIETOK
HEOPI'AHUYECKAS XUMMWUS
5 | Knaccudukauus u 21 2.2 b 2
HOMEHKJIaTypa
HEOPraHUYeCKUX COCIUHEHUM




AAPAKTEPHBIE XHMHUYECKHE
CBOACTEA NPOCThIX BELMECTH —
METAILIOE H HEMETAILIOH,
AAPAKTEPHBIE XHMHUYECKHE
CBOACTBA OKCHI0B (OCHOBHBIX,
amOTEPHEIX, KHCIOTHBIX)

2.2
23
24

XApAKTEpPHBIE XHMHUYSCKHE
CBOACTBA OCHOBAHMHA,
ampOTEPHEIX  THIAPOKCHI0S,
KHCIOT, collehd (Cpeanux)

2.5
2.6
27

DNeKTPOIHTHYECKAS
AHCCOLHALHA. CuilbHuIE
H  clabee  3NeKTPOIMThL.
Peakums HOHHOrO oOMEHA.
Cpeda  BOJHEIX  PACTBOPOS:
KHCIIaNH, HEHTPANLHAN,
e TOUYHAN

133
1.34
4.3

1.1
2.2
2.4
3.2

Peakumu OEHCIHTENEHO=
BOCCTAHOBHTENBHEIS B
HEOPraHHYEC KOH XHMHH

1.35

1.1
2.2
2.4

11

10

Biaumocsuis MeHIY
OCHOBHBIMH KIIACCAMM
HEOPraHHYECKHX BELWECTR

2.8

24

11

OPI'AHH

YECKAH XH

MHH

11

Knacen@ueanmus H
HOMEHKIATYPA OPTaHHYeCKHX
COEIHHEHHA.

Teopus CTPOEHHH
OPraHHYeCKHX  COSIHHEHHN.
| omonorHuecsHi paa,
TOMOIIOTH, Crpyrrypras
H3OMEPHH. BHIK XHMHUYSCKHX
caa3el B MOJIEKYIAX
OPraHHYeCKHX CoeduHeHnH

3.l
3.2

2.2

AAPAKTEpPHbIS XHMHUYECEHE
CBOACTBA:

— ¥ [EHG,J_HJ}'.IHJ.J_KJ B: ATKAHOB,
ANKEHOS, ANKAOHEHDS,
ANKHHOB, APEHOB;

- EHCTOROACO0EP®AllHE

COeIHHEHMEA: OHO= H
MHOMOATOMHbIE CIIHPTHI,
thernon, ANbAETHARI,

OAHOOCHOBHEIE  KApOOHOBRIE

33
34




KHCIOTEL, CHOMHEIE  IPMphL,
AHPBL, VIIEBOA kL

— A30TCOACPREALIME BEWECTRE!
AMHMHBI, AMHHOKHCIOTBI M

Denku

13 | Bzaumocsais MEH Y 3.7 2.4 Il 3
OCHOBHBIMH KIACCAMHM
OPraHHUYeCKHX BELWECTH

14 | llposeaenue pacu&ros i3 2.7 11 3
KOMHYECTBA BEIECTE, MACCH 4.4 3.3
HiIH 00eEMa [0 KOIHUECTBY 5.2

BELLUECTEE, MACCE WM oObEMmy
OJHOTO W3  PEaréHTOB  HIM
NPOIYKTOB PeaKLHH.
llpupoansie HCTOUHHEH
yriesogopodos:  HedhTe M
NpHpodHsd ras. llpegensuo-
AOUYCTHMAR KOHUEHTPALMA
BELECTBR
METOIbI IIND3IHAHHA B XHMHH. KCIIEPHMEHTAIbHBIE
(OCHOBBI XHMHH. XHMHHA H KHIHb
15 | llposeagaue pacugros 44 2.7 b 2
¢ MCHOIB30BAHHEM [IOHHTHH 3.6
WMACCOBAN  J0MH  BEWECTBA
B PACTBOPEY
Beero 3aaanuil — 15; 13 qux 1o yposuw caossoetd: b—- 1130 11— 4.
MarcumaneHe i dan 3a padory — 33,

Bepuoe Bemonnenne 3amanuit 1, 2, 4-8, 11, 12, 15 6a30BOro u MOBBIIIEHHOTO YpOBHEH
CIIO)KHOCTH OIICHMBA€TCS MAaKCHUMAallbHO 2 0auiamMu, B Clly4ae HaTU4Msl OJHOW OUIMOKH WM
HETIOTHOTO OTBeTa BhIcTaBisieTcss 1 6amwt. OcTanbHble BApUAHTHI OTBETOB CUMTAIOTCS HEBEPHBIMU
u ouenuBatorcsa 0 6amioB. BepHoe BrinonHeHue 3aaanus 3 oneHuBaerca 1 6amnoM. OnieHUBaHMe
samanuit 9, 10, 13, 14 mOBBIMIEHHOTO YPOBHS CJIOXHOCTH OCYIIECTBIISIETCS Ha OCHOBE
MO2JIEMEHTHOTO aHalN3a OTBETOB BBIMYCKHUKOB. MakcuMaibHas OLIEHKA 32 BEPHOBBIIIOJIHEHHOE
3aJaHUe COCTaBIIIeT 3 Oasia.

VYkazaHHble 3aJaHus C Pa3BEPHYTHIM OTBETOM MOTYT OBITh BBIMOJTHEHBI BBIMTYCKHUKAMHU
pasHbIMH criocoOamu. [lodTomy mpuBeACHHBIE B KPUTEPHUSX OICHUBAHUS OOpaslbl PEIICHUN
clieyeT paccMaTpuBaTh UMb KaK OJWH M3 BO3MOXHBIX BapHaHTOB OTBeTa. llomyueHHBIE
BBIITYCKHUKAMH OaJUThl 3a BBINIOJIHEHHWE BCEX 3aJaHWid CYMMHUPYIOTCA. MToroBas oOIleHKa
BBIITYCKHHKA OCHOBHOHM IIKOJBI OIMpeneisieTcs o S-0amipbHoN HIKae.

Ha Beimonaenue Beeit padboter otBoautest 1,5 gaca (90 MuHyT).

Kpurepuu onennBanus

OTvmeTwa wWlw I wdw wBw
no NATHiATIBHON WKaTe
CymmapHetii dann O—10 11-19 20-27 28-33




BapuanT 1
1. U3 kypca xumuu Bam U3BECTHBI CIEAYIOIIKME METObI IO3HAHUS BEIIECTB U SIBJICHUM:
HabO00enue, SKCnepuUMenm, usmepenue, Mooeiuposanue u 1p.
Ha puc. 1-3 nzo0pakeHsl mpuMepbl IPUMEHEHUSI HEKOTOPBIX U3 3TUX METOIOB.

Pauc. 1 Pauc. 2 Prc. 3

Omnpenenure, Kakue U3 H300paKEHHBIX HA PUCYHKAX METOJIOB MOKHO MTPHUMEHUTD IS
1) KauecTBEHHOTO aHaM3a cocTaBa cyiabhara meau (I1);

2) WUTIOCTPAIMH XMMHUYECKOTO CTPOEHHS BEIECTBA.

3anuimre B Ta6JII/HIy Ha3BaHHUC METO/AA ITO3HAHUS N COOTBGTCTBYIOIIII/Iﬁ O9TOMY MCTOY
HOMEp PUCYHKA.

Meton Homepa
NMO3HAHMS | PHCYHKOB

=
=

XuMH4YecKoe uccjaeaoBanmue

Ka4eCTBEHHOI'O aHalIU3a COCTaBa Cylb(ara

meau (11)
’7

HINTIOCTpall XUMUYCCKOT'O CTPOCHU A
BCIICCTBA

2. Ha PUCYHKE I/I3o6pa>1<eHa MOZCIIb 3JICKTPOHHOI'O CTPOCHUA aTOMA HEKOTOPOT'O
XHUMHUYCCKOI'oO 2JICMCHTA.

&

Ha ocHoBannu ananmsa HpGJIJ'IO)KGHHOfI MOZCIIN BBIITOJHUTE CICAYIOIINEC 3aJaHWsA:

1) OIIPpCACIINTC XUMHYECKHUI 9JICMCHT, aTOM KOTOPOI'0O UMECT TAKOC 3JICKTPOHHOC CTPOCHUC,

2) ykaxxuTe HOMep nepuojia u HoMep rpynnsl B [leproauueckoii cucteMe XuMHYECKHX
anemenToB J{. . MeHeneeBa, B KOTOPBIX PACIIONOKEH ITOT SJIEMEHT;

3) ompeaenuTe, K MeTalllaM WM HeMeTallJlaM OTHOCUTCSI TPOCTOE BEIIECTBO, KOTOPOE
o0pasyeT 3TOT XUMHUYECKHI JIEMEHT.

OTBeTHI 3aMUIINTE B TAOIUILY.

CumMBoa

XHMHYE€CKOro Ne nepuona Ne rpynmnsl Merann/nemerani

3JIEMCHTA

-




3. Ilepuoamueckas cuctema XuMudeckux >nementoB [l. 1. Menneneea — Goratoe
XpaHWIHIIE UHPOPMAITUU O XHMHUECKUX JIEMEHTAX, MX CBOMCTBAX M CBOWCTBAX MX
coeauHeHuil. Tak, HapuMep, U3BECTHO, YTO C YBEJIIMYEHUEM MOPSIKOBOTO HOMEPA
XUMHUYECKOI'0 3JIEMEHTA CIIOCOOHOCTh ATOMOB IIPUHUMATh 3JIEKTPOHBI —
JIEKTPOOTPHULIATEIBHOCTh — B IIEPUOAAX YCUIIMBAETCs, a B IpyIIax ociabeBaeT. YUnuThIBas
9TH 3aKOHOMEPHOCTH, PACIIOJIOKUTE B MOPSAKE YBEIMUEHUS MIEKTPOOTPULIATEILHOCTH
CIIEAYIOIINE 3JIEMEHTHI: XJI0p, KpeMHUH, cepa, pocdop. B oTBeTe 3anuimnTe CHMBOJIBI
3JIEMEHTOB B HY>KHOM I1OCIIE10BATEIbHOCTH.

4. B npuBenéHHOM HUXke TaOIUIIE TePEUnCIICHbI XapaKTepHbIE CBOMCTBA BELIECTB,
KOTOpBIE UMEIOT MOJIEKYJISIPHOE U HOHHOE CTPOCHHUE.
XapakTepHble CBOICTBA BelIECTB

MoJieKyJISIpHOTO CTPOeHHA Honnoro crpoenust

— TBEP/bIE IPU OOBIYHBIX
— IIpU OOBIYHBIX YCIOBUAX UMEIOT JKUKOE,

N YCIOBUSX;
ra3oo0pasHoe 1 TBEPJIOE arperaTHOe
— XPYIKUE;
COCTOSIHUE;
— TYTOIIaBKUE;
— MMEIOT HU3KHE 3HAYEHUS TEMIIEPATYP
— HEJIETY4HE;

KUIICHUA U IIJIaBJICHUA
— HCOJICKTPOIIPOBOAHBIC,
— UMCIOT HU3KYIO TCIIJIOIPOBOAHOCTD

— B pacIuiaBax 1 pacTBOpax
MPOBOJIAT ICKTPUICCKUN
TOK

Vcnonb3ys naHHyIo HHPOPMALHIO, ONIPENEINTE, KAKOE CTPOSHHE MMEFOT BEIIECTBA:
1) azor No;
2) XJIOpMJ HATpHs NaCl,

3anumnnTe OTBET B OTBEAEHHOM MECTE:

1) azor ‘

2) XJopuJ HaTpHUs

5. CloXHbIC HEOPTAaHMYECKHE BEIIECTBA MOKHO KIACCHPHUITUPOBATH 110 YETHIPEM
rpymmnaM, Kak moka3aHo Ha cxeMe. B aTy cxeMy J1s Kaxk10i1 U3 YeThIpEX TPyMI gnuuiume 1o
OJTHOM XuMHU4ecKo (popMyJie BEIIECTB U3 YUCIIA TEX, O KOTOPHIX TOBOPUTCS B MIPUBEAEHHOM
TEKCTE.

C103kHBIE BellleCTBA

OKCI/I,ZI"OCHOBaHI/IeHKI/ICHOTaH COJ'II)‘

NI

Xumuyeckne GopMyIbl 3anmuimuTe B Tadiuiy B cnenytomem popmare: Al2(SO4)3.

IIpounTaiiTe ciaeayOmuii TEKCT U BHINOJHUTE 3aJaHUs 5—.

Ammuak (NH3) B IPOMBIIUIEHHOCTH IOJIY4al0T B3aUMOJEHCTBUEM IPOCTBIX BEIIECTB
azorta u Bojopoja npu temneparype 400450 °C nox naBieHUEM B IPUCYTCTBUU



Karanu3atopa. B naGoparopun amMMuak MOXXHO MOJIy4UTh, HaIpUMEp, B3aUMOJIEHCTBUEM

XJIOpUJAa aMMOHHUS (NH4 Cl) CO 1IeroyamMu (Hampumep, Ca(OH)Z). AMMuHak —ra3c
XapaKTepHBIM PE3KHM 3arlaxoM, OYCHb XOPOIIO pPacTBOPSETCS B BOJE. BOIHBIN pacTBOp
aMMHaKa Ha3bIBaeTCsS aMMHAYHOM BOIOM MJIM HAIIATHIPHBIM CIUPTOM. C ero MoOMOIIbI0 MOKHO
MPUBECTH B YYBCTBA YEJIOBEKA MPH OOMOPOKE, XUPYprd 0OpadaThIBAIOT UM PYKH MEpen
omneparueil. [lomumo Toro, 3TOT npenapar Hamén MUPOKOE MPUMEHEHNE B KOCMETOJIOTHH.
AMMHUAK JIETKO B3aUMOJICHCTBYET C KUCIOTaMH, 00pa3ys coiu aMMoHus. Tak, aMMuak ¢

a30THOM KHUCJIOTON (HNO3) o0pa3yeT HHUTpaT aMMOHUS (NH4N03). 3a cuér a3zoTa B
CTETICHU OKHCIICHHS —3 aMMHAK MOXXET IMPOSBJISITh BOCCTAHOBUTEIBHBIC CBOWCTBA,

B3aUMOJICHCTBYsI ¢ Kuciopo oM, okcumaom meau (I1) () I/QIHprFHMH OKHUCIIUTEISIMU. AMMUAK
SIBJISIETCSI MCXOJIHBIM BEILIECTBOM JIJISl MOJYYEHUs B MPOMBIIUICHHOCTH a30THOWKHUCIOTHI U
a30THBIX YAOOpEHUH.

6. 1) CocraBbTe MOJIEKYJISIPHOE YpaBHEHHE PEaKIIUU MOTYyUCHHS aMMHUaKa U3 MPOCTHIX
BEILIECTB;
2) YKaxwure, C KAKUM TEIUIOBBIM 3(h(PeKToM (C MOrIomeHneM WK BbIIETICHUEM TeII0ThI)
MIPOTEKAET 3TA PEaKIUsl.

KpuTtepuu oneHuBaHusI BHITIOJTHEHUSI 32IaHAS Banasl
OTBeT MpaBUILHBINA U TIOJTHBINA, COJEPIKUT BCE HA3BAHHBIC 9
BBIIIIE DJIEMEHTHI
OTBET BKIIIOYAET OJIMH U3 HA3BAaHHBIX BBIIIIE DJIEMEHTOB 1
Bce anmemMeHThI 0OTBETA 3alMCaHbl HEBEPHO 0
Maxcumanvhoiii 6ann 2

7. 1) CoctaBbTe MOJIEKYJISIPHOE YPaBHEHHE YIIOMSIHYTOU B TEKCTE PEAKIIMHA MEXKIY
aMMHaKOM M a30THOI KHCJIOTOM;
2) Vkaxwure, K KAKOMY THITY (CO€AIMHEHUS, PA3I0KEHUS, 3aMEeIIeHHs], 0OMEHa) OTHOCUTCS
9Ta peaKIusi.

Kputepuu onieHuBaHus BHITIOJTHEHUSI 32/IaHUS Bbamabl
OTBeT nMpaBUIBHBIN U TIOJTHBIN, COJEPIKUT BCE Ha3BaHHBIC 9
BBIIIIE DJIEMEHTEI
OTBeT BKIIIOYAET OOUH U3 Ha3BAaHHBIX BBIIIIE DJIEMEHTOB 1
Bce anemMeHTBI 0TBETa 3amMcaHbl HEBEPHO
Maxcumanvroiii 6ann 2

8. B uccnenoBaHHOM BOJIE U3 MECTHOTO KOJIOAIA ObLIIM OOHAPYKEHBI CIEAYIOLINE

NH;,t Kt Ba?t

KaTHOHBI: ,
1I06aBHIIN PACTBOP Nay50y4,

. I[JBI MPOBCACHUA KAUCCTBCHHOI'O daHAJIM3a K 3TOM BOJIE

1) Kakoe usmeHenue Ha0mo1aeTcsl IpU MpoBeeHUH onucaHHoro onbita? (KoHuenTpanus

BELIECTB JIOCTATOYHA JJIs IPOBEICHUS aHAIIN3A).

2) 3anuuuTe COKpall€HHOE HOHHOE ypaBHEHHUE MTPOTEKAIOIIEH XUMUYECKON PEAKIUH.
Kpurtepun oneHuBanus BbINOJTHEHUS 3a1aHUS bayibl



OtBeT HpaBHHBHBIﬁ nu HOHHBIﬁ, COACPIKUT BCC HA3BAHHBIC
BBIIIC 3JICMCHTbBI

OTBeT BKIIIOYACT OJHWH M3 Ha3BaHHbIX BBIIIC DJICMCHTOB

Bce aimeMeHTHI OTBETa 3aIIMCaHBI HEBECPHO

NO K- DN

Maxcumanvuoiil 6ann

9. /lana cxema OKMCIMTEIbHO-BOCCTAHOBUTEIbHON PEAKIIMHN:

HNO3; + Cu — Cu(NOs3)2 + NO; + H,O

1) CocraBbTe 3JEKTPOHHBIN OaJaHC ITOW PEaKIINH,
2) YKaXHuTe OKUCIUTEIb U BOCCTAHOBUTEIID;
3) PaccraBbTe KOO GUIMEHTHI U 3aMUIINTE TOTyYUBIIEeCsS YPaBHEHUE PEaKIIHH.

Kpurepuu oneHuBaHusI BHINOJHEHHUS 32 aHUS Bawibl
OTBeT NpaBUJIBHBIN U MOJIHBIN, COIEPIKUT BCE HA3BAHHBIC 3
BBIILIE DJIEMEHTHI
[TpaBUJIBHO 3aMKCaHbl 1BA U3 HA3BAHHBIX BBIIIIE 5
3JIEMEHTOB OTBETA
ITpaBHUIBHO 3aMKMCaHBl OAMH M3 HA3BaHHBIX BBIIIIC 1
JJIEMEHTOB OTBETA
Bce aneMenThI OTBETA 3aIIMCaHbl HEBEPHO 0
Maxkcumanvnwii 6an 3

10. /lana cxema npeBpallCHHI:

NazS E— HzS >SOQ >BaSO3

Hanumure MonekynsipHble ypaBHEHHUS PEAKIUA, C TOMOIIBI KOTOPBIX MOKHO OCYIIIECTBUTH
YKa3aHHbBIE PEBPAIICHUS.

Kpurtepun oneHuBanus BbINOJTHEHUS 3a1aHUS Banubl
[IpaBHIIBHO 3anIMCaHbl TPY YPAaBHEHHUSI pEAKIIMI 3
[IpaBHIBHO 3anIMCaHBbI 1BA YPABHEHUS PEAKIIUI 2
[IpaBHUIIBHO 3aNIMCaHO OJJHO YPABHEHUE PEAKIUI 1

Bce ypaBHeHus 3anrcanbl HEBEPHO UITH OTBET 0
OTCYTCTBYET
Maxcumanvroii bann 3

11. U3 mpuBea€HHOTO NIEpeuHs BHIOEPUTE BEIIECTBA, KOTOPHIE COOTBETCTBYIOT
yYKa3aHHBIM B Ta0JIMIIE KJIaccaM/TpymraM OpraHu4ecKuX COCTMHEHUM. 3auIInTe B TaOIUILY
HOMEpA, MOJ] KOTOPBIMU YKa3aHbI 3TH COCIUHEHUS.

AJNKuH ‘Kap60HOBa$1 KHCJIOTa

[ | B



CH;— Cle —CH;
1) OH
CH;—CH; —C|H2

2) Cl
3) CHy—C=CH
4) CH;—CH=CH;
O

V4
CH30H2—C/
OH

5)

12. B mpenokeHHbIe CXeMbl XUMHUYECKHX PEAKIIMiA BIUIIUTE CTPYKTYPHBIC (DOPMYITBI
MPOIYIIEHHBIX BEIIECTB, BEIOPAB UX U3 MPUBEAEHHOTO BhIlIe NiepeyHs. PaccraBbre
KO3 (OUIIMEHTHI B TTOJIYYEHHBIX CXEMaX, YTOOBI IMOJIYIUIUCH YPABHEHUS XUMUICCKUX
peaKuid.

1) 1 H20 —— Oy —(—Cl;

O
/ 0
2) ........... + Nap,CO3 ——— CH3—CH; C + CO, + H»O
ONa
Kputepuu onieHuBaHus BHITIOJTHEHUsI 32IaHUS Baniasl
OTBeT MPaBUILHBINA U TIOJTHBINA, COJEPIKUT BCE Ha3BAaHHBIC 5
BBIIIIE JIEMEHTHI

JlomyiieHa omrOka B OTHOM U3 3JIEMEHTOB OTBETa 1
Bce anemeHTHI 0OTBeTa 3anTMCaHbl HEBEPHO 0
Maxkcumanvuoiy 6ann 2

13. IIponaHon-1 mpUMEHSAIOT B KAYECTBE PACTBOPUTEIS JJIsI BOCKOB, YEPHHII,
MPUPOAHBIX U CHHTETUYECKUX CMOJIL, 11 CHHTE3A IMIPOITUOHOBOW KUCIIOTHI, IECTULAIOB,
HEKOTOPHBIX (hapMarieBTUUeCKuX npemnaparos. [Iponanos-1 MOKHO MOJIYIUTh B COOTBETCTBUH
C IPUBEJICHHOM CXEMOM MPEBPALIEHUN:

/C{IZ HCI, t°

X » CH;—CH,—CH,—OH
CH—CH, CH3;—CH,;—CH,—O




Brnumwte B 3amanHyr0 cXemy MpeBpalieHuil CTpyKTypHYIo (GopMyity BemecTBa X, BRIOpaB
€ro U3 IPEUI0KEHHOIO BbIILIE IEPEYHS. 3aUIINTE YPAaBHEHUS ABYX PEaKLUi, C TTOMOILBIO
KOTOPBIX MOKHO OCYILIECTBUTH 3TU IpeBparienus. [Ipu Hanucanuu ypaBHeHHUH peakiuit
UCTIOJB3YHTE CTPYKTYpPHBIE (POPMYIIBI OPraHMYECKUX BEIIECTB.

Kpurtepuu oneHnBaHusI BHINOJTHEHUsI 32 JaHUS Banisl
OTBeT NpaBUJIbHBIN U TIOJIHBIN, COJIEPIKUT BCE HA3BAaHHBIC 3
BBIIIIE DJIEMEHTHI
[TpaBHJIBHO 3aMKCaHbl 1BA U3 HA3BAaHHBIX BBIIIE 9
JJIEMEHTOB OTBETA
[TpaBUsIbHO 3amKCaH OJIMH W3 HA3BAHHBIX BBIIIE 1
JJIEMEHTOB OTBETA
Bce seMeHTHI OTBETA 3aIIMCaHbI HEBEPHO 0
Maxkcumanvnwiii 6an 3

14. OIIHI/IM W3 BaXKHBIX MOHATHU B DKOJIOTHHM W XUMHUH SIBISETCS «HIpCACIBHO
nonyctumast konuertpauus» (IIJK). IIJIK — sTo Takas KOHLEHTpalus BpeIHOTO BEIIeCTBa
B OKpY’KaloIIel cpesie, IPUCYTCTBYS B KOTOPOi MOCTOSIHHO, TAHHOE BELIECTBO HE OKA3bIBACT
B TEUEHHE BCEH JKU3HU MPSAMOIrO WM KOCBEHHOI0 HEOJAronpusATHOTO BIMSHUS Ha HACTOSIIEE
Wi Oyayliee MOKOJICHUE, HE CHUYKAET paboTOCIOCOOHOCTH YEIOBEKA, HE YXYIIIAET €ro
CaMOYYBCTBHSI U YCIOBUH JKU3HU.

I1JIK yriaekmucioro rasa B BO3LyXe COCTaBiIseT 9 /e,

Ha kyXHe mIomazpio 6 M2 ¢ BRICOTOH TOTOMNKa 3 M, 060py10BaHHO ra30BOM IIMTO, TIpK
ropeHuu rasa Boiienwiocs 180 r yriekucnoro raza. Onpenenure, IpeBbIIaeT U
KOHIIEHTpALUs YIJIEKUCIIOro ra3a B BO3/lyXe JaHHOTo rnomeneHus 3nadenue [1/1K.
[IpemtoxuTe crocod, TO3BOISIOMUN CHU3UTh KOHLIEHTPAIMIO YTIEKHCIIOTO Ta3a B
MIOMEIIECHUH.

KpuTtepun oneHuBanus BbINOJTHEHUS 3a1aHUS Banubl
[IpaBHIIBHO 3anIMCaHbl TPU YPAaBHEHHUSI pEaKIIMI 3
[IpaBHIBHO 3anIMCaHbl 1Ba YPABHEHUS PEAKIIUI 2
[IpaBHIBHO 3aNIMCaHO OJJHO YPABHEHUE PEAKIUI 1

Bce ypaBHeHUs 3aniicaHbl HEBEPHO WM OTBET 0
OTCYTCTBYET
Maxcumanvroiii bann 3

15. JI71st M3roTOBIICHHE TIA3HBIX KaIleJb UCTIONB3YIOT 3%0-bIif pacTBOP HOAM/IA KaJIHSL.
Paccuuraiite Mmaccy noauaa Kajius U Maccy BOJIbl, KOTOPbIE HEOOXOAUMBI JIIs
npurotosieHus 300 r Takoro pacTBopa. 3aluuINTe NOAPOOHO X0/ pEIICHUs 3a/1auH.

OTBeETHI
1. KaueCTBEHHBIN aHaU3 cocTaBa cyiabdara Meau (II) — skcnepumeHnT — 1, WwnTrOCTparys
XHUMHAYECKOTO CTPOEHHS BEIIECTBA — MOJICIIMPOBaHUEe — 3.
2. Nyp Nepuo, S rpymnma, HeMeTalll.
38 P S CL
4. a30T — MOJICKYJISIPHOE CTPOCHUE, XJIOPHUJI HATPHSI — HOHHOE CTPOCHHE.
5. OKCHIT _CuO, OCHOBaHUE — Ca(OH)Z, KHCJIOTa — HNO3, com — NH4Cl,



Bo3MoxHBI Takke Apyrue BapuaHThl OTBETA [Tl rPpadbl «COIIbY (NH4NO3),

6
p, t°,kt

N, +3H, —— ", 2NHjs.
. Peakimus mpoTekaeT ¢ BbIICIICHUEM SHEPTHH (IK30TEPMHUYECKas ).
1. NH3 + HNO3; = NH4NOs.
. Peakiusg coeqnHeHUs.

1. IIpu3HaKOM MPOTEKAHUS TAHHOW PEaKIIMH SIBISETCS BbINaJeHHE OEI0ro ocaaka
cynbgara Gapwsi.

2 BaZt + 8042_ — BaSOy4].

9. 1. CocraBieH 31eKTPOHHBIN OanaHc:

2| NP +18 - Nt
1| Cu®—2&— Cut?

2. A30T B CTENIeHH OKUCIIEeHUS +5 (1mu HNO3) SBIISIETCS. OKUCIIUTENEM, & ME/Ib B CTEIICHU

O NI N

okucnenus 0 (nmm Cu) — BOCCTaHOBHTEIICM.
3. CocTaBlieHO ypaBHEHUE PEAKIIHH:
4HNO3 + Cu — Cu(NO3)2 + 2NO;, + 2H50.
10.
1. NapS + 2HCI = 2NaCl + H;S;
2 2H»S + 30, = 250, + 2H,0;
3 SO, + Ba(OH); = BaSO3| + H,O.
11. 35.
12. 35.

/A HCl Y . CH;—CH,—CH,
CHy—CH, |

13. Cl

2)CH30H2—C|3H2 + KOH —>CH3CH2—C|H2 + Kl
Cl OH

BemectBo X — 1—xnopnponan — Ne 2 u3 nepeyssi.
14. 1. Haiiném 00bEM MOMEIIEHUS:
V=6Mm>- 3m=18m

2. HaﬁHéM KOHICHTPAIUIO YIJICKUCIIOrO I'a3a B JAHHOM ITOMCIICHU N

C (€02 =180r/ 18 v® = 10 /v,
3. I[aHHOC 3HAYCHHUEC KOHICHTpAUHN YIJICKHUCIIOIO I'a3da B IOMCUICHUU ITPCBLIIACT HI[K
HOHI/I3I/ITI) KOHHeHTpaIII/IIO yFJIeKI/ICJIOFO ra3a B BOS)IYXG IIOMOXET OpFaHI/I3aHI/I$I BCHTHUIIAIINNU
B IIOMCIICHUHN (HpOBeTpI/IBaHI/IC), a TaK>XKE€ 3aMCHa ra3oBoro 060pyI[OBaHI/I$I Ha
OJICKTPHUYECCKOC.

Orser: C (CO2) =10 r/m, npessimaer ITJK.
15. 1. Haiiném mMaccy nonuia Kaiaus:
mc()np[ = mp-pa ° a)(COHI/I) = 300 T~ 0,03 = 9 T.



2. Haiiném maccy BoJibl, HEOOXOIUMYIO JJISI TPUTOTOBJICHUS 33JaHHOTO PacTBOpa:
m H20) = 300r-9r = 291 .
OTBeT: Macca MOAMIA Kalus COCTaBUT 9 I, Macca BOjAbI paBHa 291 r.



