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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpaMma mo XMMHHM Ha YpOBHE CpeJHEro oOiero oopa3oBaHUs
pa3zpaborana Ha ocHoBe DemepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit ®denepaiuuy», TpeOOBaHUM K pe3ybTaTaM OCBOCHUS
denepanbHO 00pa30BaTEIBLHOM MPOTrpaMMBbI cpeHero obiero oopaszoBanus(DOII
COO), npencraBiaeHHbIX B DenepajibHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
craugapre COO, c yu€rom KoHuenmuu mnpenogaBaHusi y4eOHOro Ipeamera
«Xumus» B oOpa3zoBaTelbHBIX opranuzanusx Pocculickoit ~ ®denepaiuuy,
peaIn3yIonMx OCHOBHbIE 00pa30BaTelIbHbIE MPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUIN
«Ctpareruu pa3BuTusl BOcIUTaHus B Poccuiickoi
®enepanuu Ha niepuon jao 2025 roma» (Pacnopsbkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha YpPOBHE YIUIYOJIEHHOIO HM3Yy4YE€HHUs 3aHMMAeT BakKHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4YHOTo 00pazoBanus ydamuxcs 10—11 kinaccos. Uzyuenue
NpeIMEeTa, pealu3yeMoe B YCIOBUAX AUPGHEpEeHIUPOBAHHOTO, MPOPUIBLHOTO
oOy4eHHMsI, MPU3BAHO OOECHEUUTh OO0IIEOOPa30BATENBHYI0O U OOIIEKYJIbTYPHYIO
MOATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOAUMYIO JUIsl afanTallud X K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM KU3HH B COLIUYME, a TAKKe ISl TPOJOJDKEHUS O0yUeHHUS
B Opranu3anusix npohecCHOHAIBHOTO 00pa3oBaHUs, B KOTOPHIX XUMUS SIBIISICTCS
OJTHOW U3 TPUOPUTETHBIX JUCLUILINH.

B mporpamme no XuMUH Ha3HadeHUE MNpeaMeTa «XHUMUS» MOJIy4aeT
NOAPOOHYI0O  MHTEPHPETALHMI0 B  COOTBETCTBUM C  OCHOBOIOJATAOIIMMHU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, COAEpKaHus,
pe3yabTaToB OOy4YeHUs M TpPeOOBAaHUM K YPOBHIO MOJTOTOBKH BBIMYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSL CJEAYIONIME BBIMOJHIEMbIE MPOrpaMMOM IO
XUMUHU (QYHKIIHH:

«  H“H(QOPMAIIMOHHO-METOUYECKAs, pean3aius KOTOpol obOecreurnBaeT
MOJIyYeHUE MPEACTABICHUSI O IeNsX, COAEp)KaHWM, OOIIel CTpaTeruu
oOy4eHHsI, BOCITUTAHUS U PA3BUTHUSI 00YUAIONIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

+  OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
Ompe/ieJiecHHe: TPUHIMUIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEIbHOCTU
U3y4YeHUs1 y4eOHOro MaTepuana, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTePUCTHK; MOAXO0A0B K (YOPMUPOBAHMUIO COAEPKATEIHLHOW OCHOBBI
KOHTPOJII U OLEHKH OOpa3oBaTENbHBIX JIOCTHKEHUN OOydarouuxcs B
pamMKax HMTOTrOBOHM arrectaud B (OpME €IUHOTO TOCYAapCTBEHHOTO
DK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



+ yCTaHaBIMBAaET WHBAPHAHTHOE NPEIMETHOE COJAEpKaHHME, 00s3aTeIbHOE
JUIsL W3Y4YeHUsT B paMKaxX OTIEIbHBIX Mpoduiel, MpeaycMaTpuBaer
pacnpeneneHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSIM/pa3/iesaM Kypca;

*  Ja€T NIPUMEPHOE paclpeAesIeHHe y4eOHOr0 BpEMEHH, PEKOMEHIYEMOTI0 ISt
U3YUYEHUS OTNIETBHBIX TEM;

« TMpeIaraeT MNPUMEPHYIO IOCIEN0BAaTEIbHOCTh H3YyYEHHUS Y4eOHOro
Matepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

+  JaéT METOIMYECKYI0 MHTEPIPETALMIO LEIeH U 3a1ad U3y4eHUs IpeaIMeTa
Ha yIriyOJEHHOM YPOBHE C YUETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTePUCTUKHU
IUIAHUPYEMBIX pPE3YyJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOU
MPOTPaAMMBI CpeaHero o0111ero oOpa3zoBaHuUs (JINYHOCTHBIX,
METaIIPEAMETHBIX, IPEIMETHBIX), a TaKXe € Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUN  00ydYaromerocs IO OCBOCHHIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSIM B MPOrpaMMe MO XUMHH TMPEAyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMMHUHM Ha YpPOBHE OCHOBHOTO OOLIEro
oOpazoBaHus. 3a IpeiesiaMi YCTaHOBJIEHHOW MPOrpaMMOM 1O XUMHH 00513aTeJIbHOM
(MHBapHAHTHOM) COCTaBIIAIONICH COAEpKaHUS YYEOHOTO TpenMera «XUMUsH
0CTa€TCsl BO3MOXXHOCTh BbIOOpA €r0 BApUAaTUBHOW COCTABIIAIONICH, KOTOpas AOJHKHA
OTIPEEIATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO POt 00ydeHHUs!.

B coorBerctBUM ¢ KoHUenTyanbHbIMU mnojoxeHusMu PI'OC COO o
Ha3HAUCHUH TMPEeaMETOB 0a30BOTO W yrIyOJEHHOTO YpOBHEH B CHCTEME
nuddepeHupoBaHHOTO OOy4YeHHsT Ha YPOBHE CpelHero oOmiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YriayOJI€HHOrO M3yYEHMsI HANpaBJIE€H Ha peau3aluio
MPEEMCTBEHHOCTH C MOCJIEAYIOIIUM 3TAlOM MOJyUYEHUsI XUMUYECKOro 00pa3oBaHusl
B paMKax M3YyYEHHS CIEHHAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX
JUCIMIUIMH B By3aX U OpraHU3alUsaX CPEIHEro MPOoPecCHOHANIBHOIO 00pa30BaHuUS.
B 51011 CBSI3M n3ydeHue npeaMeTa « XuMus» OPUEHTUPOBAHO NMPEUMYILIECTBEHHO HA
paciiupeHue u yriyOJeHHue TEOpPeTHUYECKOM M MPaKTHUYECKONM MOATOTOBKU
oOy4JaronmMxcsi, BHIOPABIIMX ONpeleNEHHbIN npoduias 00y4eHHs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TOJYyYeHUs] XUMHYECKOro oO0pa3oBaHHS B
opraHuzanusx mnpodeccuoHanbHOro oOpa3zoBanus. Hapsimy ¢ 3ThMm, B cBeTe
tpedoBanuii ®PI'OC COO k maaHupyeMbIM pe3ysbTaTaM OCBOCHHs (eaepaibHOM
o0pa3oBaTeabHOM MPOrpaMMBbl CpeTHEro o01ero 00pa3oBaHus U3yYeHUE IPeIMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PEIICHHE 3a]a4 BOCHUTAHUS U COLUAIBHOIO



pa3BuTusl OoOywaroumxcs, Ha (OpMHpOBaHHE y HHUX OOIIECHHTEIICKTYaIbHBIX
YMEHHMM, YMEHMH palMOHaIM3alul y4eOHOro Tpyna U OOOOHIEHHBIX CIIOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIPEAMETHBIA XapaKTep.

CocraBigomuMu npeaMera «XUMHs» Ha YPOBHE YINIYOJIEHHOTO M3y4YEHUs
ABISAIOTCA  YIuIyOnéHHble Kypcbl — «Opranuudeckas xumus» u  «OOmas u
Heopranuueckas xumus». [lpu onpenenennn noaxoaoB K 0TOOPY M CTPYKTYpPHOI
OpraHu3alyy COJAEPKAHMS ITUX KypPCOB B TPOrpaMMe IO XMMHUH 32 OCHOBY ITPUHSTHI
nonoxkeHuss ®I'OC COO o paznuuusx 0a30BOro W yriyOJIEHHOrO YpOBHEH
U3y4YEHUS IIpeIMeETa.

OcHoBy coaepxkaHuss KypcoB «Oprannueckas xumus» u «OOmas wu
HEOpraHWYecKass XHMHS» COCTAaBJISET COBOKYIHOCTb IIPEAMETHBIX 3HAHUUA H
YMEHUH, OTHOCSIIMUXCSA K 0a30BOMY YpOBHIO HM3y4Y€HHUs MNpeaMeTa. IJTa CHUCTEMa
3HAHMM TI0JIy4aeT OIIPENEIEHHOE TEOPETUYECKOE JOINOIHEHUE, IO3BOJIIIOLIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOIBIINIA 00bEM (PAKTOIOrMUECKOr0 MaTeprara.
Tak, Ha yrayOnEHHOM ypOBHE M3y4yeHHUs IpenMera obOecreyeHa BO3MOXKHOCTb
3HAYUTEIBHOTO YBEIMYECHHS 00bEMA 3HAHNUN O XUMUYECKHX 3JIEMEHTAX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PACILIUPEHUS U YIIIyOJIEHUS NPECTaBIECHUN O CTPOSHUH
BEILECTBA, XWMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKAaHUsI pPEaKLuH,
paccMaTpUBAEMbIX C TOYKHM 3PEHHSI XUMHUYECKOH KWHETUKHM U TEPMOJIWHAMHKHU.
N3ydyenne nepuomnueckoro 3akoHa W Ilepmoamyeckoil CUCTEMBI XUMHYECKHX
3JIEMEHTOB 0a3UpyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPECTABICHUAX
O CTpOEHUM aromMa. XHUMHUYECKas CBs3b OOBACHSETCS C TOYKU 3pPEHHUS
HHEPreTUYECKUX U3MEHEHUH Mpu e€ 00pa30BaHNU U Pa3pyIICHUH, a TAKXKE C TOUKU
3peHus] MeXaHu3MOB €€ oOpa3oBaHMs. M3ydeHHe TUIIOB pPEaKIUl JOMOJIHSIETCS
bopMHpOBaHUEM TPEACTABICHUA 00 DJIEKTPOXUMHUYECKMX IMpoleccax M
AJIEKTPOJIN3€ PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce OpraHMyecKoi XuMuuU pu
PAacCCMOTPEHUHM PEAKIMOHHOW CIIOCOOHOCTH COEAMHEHUN yAensieTcss o0coboe
BHHUMAaHHE BOIIPocaM 00 AIEKTPOHHBIX AP (eKrTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIIHil.

Oco0oe 3HaueHHE UMEET TO, UTO Ha COJIEpP’KaHNE KYPCOB XUMUHU YTITyOIEHHOTO
YPOBHSI U3yU€HHUs IJIs1 KJIACCOB omnpeieéHHOro npoduis (TJIaBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep IOTOJHEHUW K OOINell cucreMe NPEeIMETHBIX 3HAHH)
OKa3bIBAIOT BIIMSHHE CMEXKHbIE MpeaMeThl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa JUisl KIIacCOB XMMHKO-(PHU3UYecKoro mpoguist 00JbIIoe 3HaueHne OyayT
UMETh JIEMEHTHI Y4eOHOT0 MaTtepuaia no odmeit xumuu. [Ipu n3yyennn npeamera
B JaHHOM CITy4yae akIIeHT OyIeT cAesaH Ha OOLTHOCTh METO/I0B MTO3HAHUS, OOIIIHOCTh
3aKOHOB ¥ TEOPUM B XHUMUM U B (U3MKE: aATOMHOMOJEKYJSpHas TEOpHs



(MonekymsipHas Teopus B GU3HKE), 3aKOHBI COXPAHEHHUS MAacChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, JJIEKTPOIIN3a, IPEACTABICHUS O CTPOCHUU BELIECTB U APYToe.

B T0 ke BpeMsi B cofiepKaHuu MpeaMeTa JIJIs KIIacCOB XUMHKOOUOIOTHYECKOTO
npodriis OONBIMIT yAETBbHBIH BeC OyIeT MMETh OpraHudeckas Xumus. B sTom
cllydae IpeloCTaBIsIeTCs BO3MOXKHOCTD sl 00Jiee 00CTOATETbHOTO PACCMOTPEHHUS
XUMHUYECKON OpraHu3aliy KIETKH KaK OMOJIOTMYECKO CUCTEMBI, B COCTaB KOTOPOMH
BXOJST, K NHPUMEPY, TaKWE CTPYKTYPHbIE KOMIIOHEHTBI, KaK JHUIUJIbI, OEJKH,
YIJIEBOJIbI, HYKJIEMHOBBIE KHUCJIOTBHI M Apyrue. [lpm 3TOM 3HaHUSA O cocTaBe U
CBOMCTBAaX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEIIECTB CIIyXkKaT
OCHOBOM NIl M3yYEHUs] CYIIHOCTH TMPOIECCOB (POTOCHMHTE3a, JIBIXaHWS,
MUILICBAPCHUSL.

B mnmane QopMupoBaHusi OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHUS
OOIlIeHaYYHBIX METOJO0B MO3HAHUS U OTbITA MPAKTUYECKOTO MPUMEHEHUSI HAYUHBIX
3HAaHUM M3y4YeHHE TpeaMera «XUMHsS» Ha YriayOJIEéHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBS3SIX C Y4YE€OHBIMU MpEIMETaMH, BXOMISIIMMU B COCTaB
npeaMeTHbIX oOjacTeil «EcTecTBeHHO-HAay4HbIe MpeAMEThl», «MaremaTtnka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3yuenun yueObHOro nmpeaMera « XumMus» Ha yriiyoJIEHHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOTO U cpeJiHero odiero oopasoBaHus (Ha 6a30BOM ypOBHE),
3a/layeil TMEePBOCTENIEHHON 3HAYMMOCTH SBIAECTCS (DOPMUPOBAHHE OCHOB HAYKH
XUMHUU KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON eI TEIbHOCTU
YEJI0BEKa ¥ OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHhI. Pemenne 3toi 3anaum Ha
yrayOn€HHOM ypOBHE U3YYEHHS MpeaMeTa MpeAroyiaraeT pean3aliio TaKux
LeseH, Kak:

- (opmMupoBaHME TPEACTABICHMUI: O MaTEPUATLHOM E€IWHCTBE MHpA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIICHUN MPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecredeHuu
YCTOMYMBOIO  pPAa3BUTHUS  YEJIIOBEUECTBA: B  pEUIEHUU  MpodJieM
HKOJIOTUYECKOM, YHEPTeTUYECKON M THUIICBON OE30MaCHOCTH, B Pa3BUTHU
MEIMIMHBI, CO3JJaHNN HOBBIX MAaT€PHaIOB, HOBbIX HCTOYHUKOB YHEPTUH, B
o0ecCIieueHnr PalMOHATIBLHOTO TMPUPOJIOTIONB30BaHus, B (POpMUPOBAHUH
MHUPOBO33pEHUsI U OOIIEH KyIbTYphl YEJIOBEKa, a TaK¥KE HKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

* OCBOCHME CHCTEMbl 3HAHUW, JEXKAIIMX B OCHOBE XHUMHUYECKOH
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaMEHTATBHBIX
MOHATUM, 3aKOHOB M TEOPUHA XUMHUH, COBPEMEHHBIX MPEICTABICHUN O
CTPOEHHHM  BEIIECTBA  HA  pPa3HbIX  YPOBHAX  —  ATOMHOM,
MOHHOMOJIEKYJISIPHOM, HAIAMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX U



KHHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAaHUs XWMHUYECKHX PEaKLHi, O
XMMHUYECKOM PABHOBECUH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAX, 00 0OLIMX
HAyYHBIX MPUHLUINAX XUMUYECKOr0 MPOU3BOJICTBA;

 (opmupoBaHHE y oOyuaromuxcs OCO3HAHHOTO NOHUMaHUs
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUN i1 OOBICHEHUSA
KJIIOYEBBIX MW W MPOOJEM COBPEMEHHOW XMMHH, AJi1 OOBSICHEHUS U
IPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPO.Y;
IPaMOTHOI'O pelIeHUsl MPoOJIeM, CBA3AHHBIX C XUMHUEH, TPOrHO3UPOBAHMS,
aHaJIM3a U OLEHKHU C MO3UIMI 3KOJOTHYECKON O0€30MacHOCTH MOCIEICTBUN
OBITOBOMI M MPOW3BOJCTBEHHOM JAESITEIBHOCTH YEJIOBEKA, CBSI3aHHOM C
XUMHYECKUM IPOU3BOACTBOM, HUCIIOJIb30BAHUEM U NEPEPAOOTKOMN BEIIECTB;

yrayOJieHre NpeICTaBIEHUI O HAyYHbIX METOAaX O3HAHUS, HEOOXOJUMBIX
Ul TpUOOpPETeHHsT YMEHUN OpUEHTHPOBATHCS B MHUPE BEUIECTB MU
OOBSCHEHHUS XWMHYECKHX SBJICHHH, HMMEIOUIMX MECTO B MPHUPOJE, B
IIPAKTUYECKOM AESITEIIBHOCTU U TIOBCETHEBHOM KN3HM.

B nmane peanmsanuu IEpBOOYEPEIHBIX BOCIMTATEIBHBIX M Pa3BUBAOIINX
(GyHKUMNA LETOCTHOM CHUCTEMBI CPEIHEro oOHero o0pa3oBaHUs NpPHU U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyOJNEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IPUOOPETAIOT TaKUE LIEIU U 3a1a4H, KakK:

+ BOCHUTaHME YOEKAEHHOCTH B IO3HABAEMOCTH SBJICHUNA MPHUPOJBHI,
YBOXEHUSI K TMPOIECCYy TBOPYECTBA B OOJACTH TEOPETUUYECKUX U
NPUKIAJAHBIX HCCIEIOBAHUM B XUMHH, (OPMUpPOBAHHME MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

« pa3BUTHE MOTHBAIMM K OOYYEHHIO W T[IO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIUTAHWIO  HAa  OCHOBE  yCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

+ pa3BUTHE MMO3HABATCIBHBIX MHTEPECOB, MHTCIICKTYATbHBIX U TBOPUYCCKUX
criocoOHoCTe oOydaroruxcsi, (OpPMHUPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHUS K CamM0OOpa30BaHWIO W HENMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCTIEITHOUM TPO(ECCHOHABHON U OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

- (opMupoBaHME YMEHHMI W HABBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
pa3BUTHE  OKOJOTHYECKOH  KYJIBTYpHI, MpUOOpPETEeHNUE  OMBITA
OOIIIECTBEHHOTIOIE3HOH SKOJIOTUIECKON ACSITEILHOCTH.

OO61Iee 9nCio 9acoB, MPETYCMOTPEHHBIX JIJISI U3YYCHUS XUMHUH HA YTITyOJIEeHHOM
YpOBHE CpeaHero odiiero oopazopanus, coctapiset 204 yacos: B 10 knacce — 102
yaca (3 gaca B Hefento), B 11 knacce — 102 vaca (3 yaca B Hezleno).



COJEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMMH.

[IpeameT u 3HaUEHHE OPTAHUYECKOW XUMUH, IIPEJICTABIIEHHE O MHOT0OOpa3uu
OPraHUYECKUX COCAUHECHUMU.

DJEeKTPOHHOE CTPOEHHE aroMa YIJIEpoJa: OCHOBHOE U BO30YKIEHHOE
cocTosiHUA. BalleHTHbIE BO3MOXHOCTH aToma yriiepojaa. XHMHYEcKas CBSI3b B
OpPraHUYECKUX COENUHEHUsAX. TUnbl THOpUAN3allMd ATOMHBIX OpOUTaiel yrieposa.
Mexanu3mebl o0pazoBaHus KOBAJICHTHOU CBSI3H (0OOMEHHBI 51
JIOHOPHOAKUENTOPHBIN). TUIBI IEpEKPhIBAaHUS ATOMHBIX OpOUTANIEH, G- U TT-CBSI3H.
OnuHapHasi, JBOMHAs U TpoiHas cBsA3b. CrocoObl pa3pbiBa CBsI3el B MOJEKYJaxX
oprannueckux BemiecTB. [loHsTHE O CBOOOJHOM paaukaie, Hykieopuie u
anexkTpodue.

Teopuss cTpoeHHss opraHudyeckux coeauHeHnnii A.M. byrtmepoa wu
COBPEMEHHBIE IIPEICTABIICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHHE TEOPUH CTPOCHHMSI
OpraHUYECKUX COEOUHEHUN. MOoJeKyNnsipHble U  CTPYKTypHbIE  (DOPMYJIBI.
CtpykTypHble (OpMYJbl pa3jIMYHbIX BUJOB: pa3BEPHYTas, COKpallEHHas,
ckenetHass. M3omepus. Buabl u30Mepuu: CTpyKTypHas, MPOCTPAHCTBEHHAs.
OnextpoHHbIC 23P(HEKTHI B MOJIEKYJIaX OPTaHUYECKUX COSAMHEHUHN (MHyKTUBHBIN U
ME30MEpHBIN 3PPEKThI).

[TpencraBienne o kiaccuuKalMu OpraHMYecKux BemiecTB. llonatue o
dbyHkunoHansHOM Tpymnmne. 'omonorus. ['omonorudeckue psaapl. CucreMarnyeckas
HOMeHKIaTypa opranndyeckux coeauuenuii (IUPAC) u TpuBHUalibHbIE HAa3BaHUS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobGennoctu u KJaccuduranus OpraHUYECKUX peaKkIuii.
OKHCITUTETLHOBOCCTAHOBHUTEIILHBIC PEAKITUU B OPTaHUIECKON XUMHH.

DKCIepUMEHTAIbHBIE METOJbl HW3Y4YCHHUS BEIICCTB W WX IMpEBpalieHUi:
O3HAKOMJICHHUE ¢ 00pa3aMu OPTaHUYECKHUX BEIIECCTB M MaTepraiaMi Ha UX OCHOBE,
OTIBITHI TI0 TIPEBPAINICHUIO OPTAHWYECKUX BEIECTB MPHU HarpeBaHuu (IJIaBJICHHE,
oOyrivBaHUE W TOPEHHE), KOHCTPYUPOBAHHE MOJEIECH MOJIEKYJ OPTaHHYECKUX
BEIIECTB.

YriaeBoaopoasl.

Anxanel. ['oMonornueckuii psii ankaHoB, obmasi ¢popMyiia, HOMEHKIIATypa |
U30MEpHUsS. OJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHWE MOJEKYJT aJIKaHOB,



spirubpuausanys aTOMHBIX OpOMTAsIel yraepoaa, 6-cBa3b. OU3MYecKue CBOMCTBA
aJIKaHOB.

XUMHUYECKHE CBOMCTBA QJIKAHOB: pEAKIMU 3aMELICHHS, H30MEpPU3ALUU,
JNETUAPUPOBAHUS, IUKIU3AIMKU, TUPOJIN3a, KPEKUHTA, ropeHus. [IpencraBienue o
MEXAHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B npupoze. CriocoObl MOTyUYeHUS U TPUMEHEHHUE aJIKaHOB.

[uknoankanel. O0Omas Gopmyna, HoMeHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOEHUS U XUMHUYECKUX CBOMCTB MaJIBIX (IIUKJIOMPOIIaH, IIUKIOO0YTaH) M OOBIYHBIX
(LIMKJIOTEHTaH, HUKJIOTeKCaH ) IUKIoaKaHOB. CriocoObI MOMyUYeHHs U PUMEHEHHE
[UKJIOATKAHOB.

Ankenbl. ['oMonorudyeckuil psiji ajikeHoB, oOmias (Gopmyia, HOMEHKIATYpA.
DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AIKCHOB, SP2TUOPHIM3aLIUs
aTOMHBIX OpOuTajneil yriaepona, - U m-cBsi3u. CTPyKTypHass U reoMeTpuyecKas
(uuc-TpaHc-) uzoMepusi. PU3NUECKUe CBOMCTBA AIKEHOB. XUMHUYECKUE CBOWCTBA:
peaKkuuy TMPUCOEAUHEHHUS, 3aMEIICHUS B O-TOJIOKEHUE MpU JBOMHOW CBS3H,
nonuMmepusanuu U okucienus. [lpasmio MapkoBaukoBa. KauecTBeHHbIE peakiiun
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Kinaccuduxanus ankaaneHoB (CONPsHKEHHBIC, U30JUPOBAHHEIE,
Kymynuposartvie). OCOOCHHOCTHU AJEKTPOHHOTO CTPOSHUSI U XUMHUYECKUX CBONCTB
CONPSKEHHBIX TUEHOB, 1,2- 1 1,4-npucoenuuenue. [lomumepusanus CONpsKEHHBIX
nreHoB. CriocoObl MOTyYeHUs U IPUMEHEHUE AJIKaJUEHOB.

Anxunbl. ['oMomoruueckuii psifi anmkuHOB, o01as ¢hopMmysa, HOMEHKIATypa U
M30MEpHUs. ODJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKUHOB,
Sprudopuan3alus aTOMHBIX opOuTajel yriaepoaa. OU3ndyeckre CBOMCTBA aJKHHOB.
XUMUYECKHE CBOMCTBA: peaKlMK MPUCOCIUHEHUS, TUMEPU3aAllU U TPUMEpHU3allUU,
OKHCJIeHUs. KUCIOTHBIE CBOMCTBA AJIKNHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbBIC peakiuu Ha TPOMHYIO CBs3b. CIOCOOBI MOJYUYCHUSI U IPUMEHEHUE
AJIKWHOB.

ApoMatuueckue yriieBoaopoabl (apeHbl). ['oMonoruyeckuii psjg apeHoOB,
obmrast hopmysa, HOMEHKJIATYpa U U30MEPHs. IJICKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJibl OeH30a. dusnueckue CBONWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a ¥ €r0 TOMOJIOTOB: PEAKIINH 3aMEIICHUS B OCH30JIbHOM KOJIBIIEC U
YIJIEBOJOPOJAHOM pAAUKAIE, PEAKIUH MNPUCOCAUHEHUS, OKHCJIEHHWE TOMOJIOTOB
oenzona. IlpeacraBinenne o0 OpPHUEHTHPYIOUIEM JACHCTBUU 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha NPUMEpPE QJIKUIBHBIX PAJUKaNOB, KapOOKCUIIBLHOM,
TUAPOKCUIIBHOM, aMUHO- M HUTPOTPYMIbI, aTOMOB TrajoreHoB. OCOOEHHOCTH
XUMUYECKUX CBOMCTB cTtupoia. [lomumepusamnus ctuposa. CriocoObl moaydeHus 1
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.



[Tpuponnsiii ra3. IlonmytHsle HedTsaHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslif yrosib 1 IpoaykThl ero nepepadotku. CrocoObl nepepaboTku HeTH:
NEPETOHKA, KPEKUHT (TEPMUYECKHM, KaTaTUTHUECKUI ), pU(OPMUHT, TUPOITU3.
[IpoykThl nepepaboTKu HEDTH, X IPUMEHEHHE B IPOMBIIIIICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOEHUE TAJOTE€HIPOU3BOIHBIX YIJIEBOAOPOAOB. Peakunu
3aMEIIECHHs] TaJoreéHa Ha THUIPOKCOrPYIIy, HUTPOrpyNIy, LHAHOTPYIIILY,
amuHoOrpymnmy. JleiicTBue Ha TaJOr€HIPOU3BOJHBIE BOJHOTO M CIUPTOBOIO
pactBopa mEnoun. B3auMoaencTBUE AUTATOT€HATKAHOB C MATHUEM WU ILIMHKOM.
[TonsiTne 0 METaJNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3oBanue
raJOr€HIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHUKE W IIPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl H3Y4YEHUs BEUIECTB WM HUX IPEBpaALICHUIL:
u3ydeHue (PU3M4YECKUX CBOMCTB yIie€BOAOPOAOB (PACTBOPHUMOCTD), KAU€CTBEHHBIX
peakuuil yriaeBoJOpOAOB Pa3IMYHBIX KiaccoB (oOeclBeUMBaHUE OpPOMHOM WU
MOJHOM BOJBI, pAacTBOpa MEpMaHraHaTa Kajus, B3aUMOJICHCTBHE AalleTHJIEHA C
aMMHauHbIM pacTBOpoM okcuzaa cepeOpa(l)), kauecTBeHHOEe OOHapy>KeHUE
yraepojia ¥ BOJOPO/ia B OPraHUYECKUX BEIIECTBAX, MOJYyYEHUE ITHIICHA U U3yYEHUE
€ro CBOMCTB, 03HaKomJIeHHE C KoJuleKiusamu «HedTb» u «Yromb», ¢ oOpazmamu
IJIaCTMAacC, KaydyyKOB M PE3UHBbI, MOJECIMPOBAHHWE MOJIEKYJ YTJIEBOAOPOJIOB M
raJIOr€HIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucaopoacoaepxanue opranuieckme coeJUHeHMs.

[IpenenbHble OgHOATOMHBIE crnUpPThl. CTpoeHHE MOJeKysn (Ha MpuMepe
MeTaHosa W A3TaHona). ['omonorumueckuilt psg, obOmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U  Kiaccupukauus. @DuU3nyecKkue CBOMCTBA  NpeAENbHBIX
OJIHOATOMHBIX CHOUPTOB. BoIOpOJHBIE CBSI3M MEXIYy MOJIEKYJaMU CIHUPTOB.
XHWMHYECKHE CBOMCTBA: pPEAKLUMU 3aMEUICHUs, JEruapaTalud, OKHCIEHUS,
B3aMMOJICHCTBHE C OPraHUYECKUMHU U HEOPTraHMYECKUMU KuciioTamu. KauecTBeHHast
peakuysi Ha OJJHOATOMHBIE CHUPTHI. JlefiCTBUE 3TaHOJIa U METAaHOJIA Ha OPTaHHU3M
yenioBeka. CriocoObl MOTyuyeHus: ¥ MPUMEHEHUE OJHOATOMHBIX CITUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OCoOEHHOCTH (PUBHMUECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHsle CHHUPTHl — OJTWICHIJIMKOJIb W TiuLepuH. Pu3nueckue u
XMMHYECKHE CBOWCTBA: PEAKIIUU 3aAMELICHUS, B3aUMOECHCTBUE C OPTaHUYECKUMU U
HEOPraHWYECKUMH KUCIIOTAMHU, Ka4€CTBEHHAs! PEAKLMsl HA MHOIOATOMHBIE CIIUPTHI.
[IpencraBienne o MexaHu3Me peakiuil HykiaeoduabHOro 3aMenieHus. Jleiicteue Ha
opranusm 4enoBeka. CriocoObl Oy4eHHs U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.



®enos. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIUSHUE TUAPOKCOIPYNIBI H
OeH3oapHOrO fAnpa. Pusnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XMMHYECKUX
cBoiicTB (enona. KadectBennble peakiuu Ha QeHoda. TokcuuHOCTh (eHona.
Crioco0b! nostyueHus: U npuMeHeHue gerona. @eHonpopManbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHMS — ANBIAETUAbI U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIbHOM Tpymibl. ['OMOnOru4Yeckue psiapl aibJETUI0OB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMeHKIaTypa. DU3MYECKHE CBOMCTBA aJbICTHIIOB U
KETOHOB. XMMUYECKUE CBOMCTBA aJIbJECTUI0B U KETOHOB: PEAKIIMU IPUCOCIUHEHUS.
OxuclieHHe allbJIeTH/I0B, KAa4yeCTBEHHbIE peakuuu Ha anbaerujpl. CrnocoOsbl
ITOJIYYEHHUSI U IPUMEHEHHE AJIBJIETUIOB U KETOHOB.

OHOOCHOBHBIE TpenieIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOCHMS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepusi 1 HoMeHkIaTypa. dusnyeckue CBOMCTBA
OJTHOOCHOBHBIX IMpEJEIbHBIX KApOOHOBBIX KHUCIOT. BomopoaHble CBSI3U MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMHUUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTRA,
peakuus STepUPHUKAUU, PEAKIUH C YyYaCTUEM YTJIEBOJOPOJHOTO paguKaa.
OcoOeHHOCTH CBOWCTB MypaBbUHON KHUCHOTHL. [IOHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIIOKHBIX 3(upax. MHoroodpasue xkapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HEMNPENEIbHBIX U APOMATUUYECKUX KApOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpencTtaBurenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTE€apUHOBAs, NAJIbMUTHHOBAs, OJEUHOBAs, JUHOJIE8A,
JIUHONEeH08as KUCIOThl. CrIocoObl OTYyYEHUS! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢upsl. ['omonormyeckuid psg, obmias ¢dopmysna, HU30OMEPHS H
HOMEHKJIaTypa. DHU3NUECKHE M XUMHUYECKHE CBOMCTBA: THUIAPOJIM3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsi. Crpoenue, puznyeckue 1 XUMHUYECKHE CBOWCTBA KUPOB: TUAPOIU3 B
KHUCIION U 1ienoyHoi cpene. OcCOOCHHOCTH CBOMCTB KHPOB, COJIEPIKAIIUX OCTATKH
HENPEAEIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

O6mas xapakTepucTuka yrieBojoB. Kinaccudukauus yrneBoaos (MOHO-, 11-
U rnojucaxapuibl). MoHocaxapuIbpl: TJIOK0O3a, (PpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. duznyeckue CBOMCTBA U HaxoxaeHue B npupoge. dorocuntes.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIUU C YYaCTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, CIOUPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpumeHeHue TIiIoKo3bl, €€
3HAQYEHUE B KU3HEIACATEIBHOCTH OpraHusma. Jlucaxapuasl: caxaposa, MaJlbTO3a U
JakTo3a. BoccraHaBinuBaromye U HEBOCCTAHABIMBAKOIIME aucaxapuabl. ['uaponus
nucaxapuoB. Haxoxnenue B mpupoae u npumeHenue. Ilomucaxapuasl: kpaxmai,
IVIMKOT€H M uemnono3a. CTpoeHHe MakpOMOJIEKYJl Kpaxmana, TIJIMKOreHa |
LEeJUIIoNIo3bl.  PU3MYEeCKHe CBOWMCTBA KpaxMmala M LEJUIH0I03bl. XHMHYECKHUE



CBOMCTBAa Kpaxmala: THAPOJU3, KauyeCTBEHHas peakuus C HOJO0M. XHUMUYECKHUE
CBOMCTBa MIEJUTIOJIO3bI: THIIPOJIU3, MOJydeHHe >(PUpoB Iesunono3bl. [loHstue 06
UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

DKCNEepUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEUIECTB M WX MpeBpalleHUil:
pPacTBOPUMOCTH Pa3IMUHBIX CIIUPTOB B BOJIE, B3AUMOJACHCTBHE STaHOJIA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CHHUPTa B ajbJETH]l HA PacKajIEHHOW MEIHON MpPOBOJIOKE,
OKHCIIEHHE STHJIOBOTO CIUPTAa JUXPOMATOM Kaius (BO3MOXKHO HCIOJIb30BaHHUE
BUJIEOMATEPHUATIOB), KAYECTBEHHbIC pEAKIMH Ha ajdbAeTulibl (C THIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxkcuaom meau(Il)), peakiys rimmepuHa ¢ THIAPOKCUIOM
meau(Il), xumMudeckue CBOICTBAa pacTBOpa YKCYCHOM KHUCIOTBHI, B3aUMOJICUCTBHE
pacTBopa IioKo3bl ¢ ruapokcuaoM Meau(Il), B3aumoaeiicTBue Kpaxmasia ¢ HOJOM,
pellieHrne JKCIEPUMEHTalIbHBIX 3amad 1o TemaMm «CmupTel u  (DEHONBI»,
«Kap6oHoBbie k1COThI. CHOXKHBIE 3PUPHI».

A30Tcoepikanue OpraHuyecKue coeJuHeHusl.

AMUHBI — OpraHuYecKue Mpou3BOJIHbIE aMMuaka. Kiaccudukanys aMUHOB:
anupaTUiecKue W apoMaTHYECKHE; IIEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue mousiekyin, oOmas (hopMmyina, U3oMepusi, HOMEHKIaTypa U (hU3ndecKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aM(PaTUUECKUX aMHHOB: OCHOBHBIC CBOWCTBA,
AJKUJIMPOBAHUE, B3aUMOJCUCTBUE IEPBUYHBIX AMHUHOB C A30THUCTOW KHCIIOTOM.
Comnm anKuIaMMOHUSL.

AHWIVH — TIPEJICTAaBUTENh AMUHOB apOMaTHIECKOTO psifa. CTpoeHHE aHMIIMHA.
B3auMmHOe BIIMSHHE TpPyII aroMOB B MoJjieKyiae aHwinHa. OCOOCHHOCTH
XUMHYECKHX CBOWCTB aHWIMHA. KadecTBeHHbIC peakmuu Ha aHWIMH. CrocoObl
MOJIydeHUsI W TpUMeHeHue anupaTtudeckux amMuHOB. [lonydyeHHe aHWIMHA W3
HUTPOOEH307Ia.

AmuHokuciotel. HoMenknatypa u uzomepusi. OTAelbHbIE MPEACTABUTENIN
OAMHMHOKHCJIOT: TJIMIMH, anaduH. Ousndyeckue CBOMCTBA aMHUHOKHCIIOT.
XUMUYECKHE CBOWCTBAa aMHUHOKHCJIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCIMHEHUM, peaKlIHs ITOJUKOHJICHCAIMH, OOpa3oBaHWE TICNTHUIHON CBS3H.
buonoruueckoe 3HaueHre aMUHOKUCIOT. CHHTE3 ¥ TUAPOJIA3 TIENTUIOB.

benkun kak npupoaHbie moiauMmepsl. llepBudHas, BTOpUYHAS W TPETUYHAS
CTpYKTypa OenkoB. XUMHUUYECKHE CBOMCTBA OCJIKOB: TUIPOJIU3, ACHATYpaIus,
Ka4eCTBEHHBIC PEAKIINU Ha OCIIKHU.

DKCIEPUMEHTAJIbHbBIE METOAbl M3Y4YEHHS BEIIECTB U HUX MPEBpaIICHUM:
pacTBOpeHHE OETKOB B BOJIE, JCHATypalus OCIKOB NPH HArpeBaHWU, I[BETHHIE
peakiuu Ha O€nKH, pEIIeHHWE OKCIePUMEHTAIBHBIX 3a]ad [0 TeMaM
«A30TCoAepKallie OPraHuYECKUe COeAMHEHUD U «Pacrno3HaBaHue opraHnuecKux
COEIMHEHUI.



BbicokoMouIeKyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE MOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEAUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNN, CPEAHSS MOJIEKYISIpHAS
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJINMEPU3AIU U MOJUKOHEHCALUS.

[Tonmumepubie Matepuanbl. Ilmactmaccesl  (MOJNMATUIICH, TOJUITPOIIMIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTHPOJ, TMOJUMETHIMETaKpHiIaT, MOJIUKapOOHATHI,
noJiMdTUICHTepeTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4yKH

(OyTaareHOBBIN, XJIOPOIPEHOBBIM, U30MIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BosnokHa: HaTypasbpHbIe (XJIOIMOK, HIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonumeps! cienuaibHOro Ha3HauYeHud (TeIIoH, KeBIap, 3AEKTPOIPOBOASIINE
HOJIUMEPBI, OMopaziaraeMble MOJIUMEpHI).

DKCIEPUMEHTAIbHBIE METOJIbl W3Y4YEHHUs BEUIECTB M HUX MPEBpalICHUIL:
O3HaKOMJIEHUE C 00pa3laMHi NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcc,
Kay4yKOB, pELIEHHWE OKCIEPUMEHTAIbHBIX 3a1ad no TeMme «Pacno3sHaBanue
IJIACTMAcCC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxneHne MomekyasspHOW (GopMyJibl OpraHMYECKOro COEAMHEHUS IIO0
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB, HAX0KIEHUE MOJIEKYJIIPHOU
(bopMyIIbl OPraHMYECKOro COEIMHEHMS IO Macce (00bEMY) MTPOIYKTOB CTOPAHMSL, TIO
KOJIMYECTBY BeliecTBa (mMacce, 00bEMY) TPOIYKTOB PEAKIMHM H/WIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOU (OpMYJIbl OPraHMYECKOTO BEUIECTBA Ha
OCHOBE €ro XMMHUYECKUX CBOMCTB WJIM CHOCOOOB MOIY4YEHHMs], ONpeAeIeHUE A0IH
BBIX0/1a POAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSA3EU IIPU U3YUYEHUN OPTaHUYECKON XUMUMU B
10 xi1acce oCcymecTBISIETCS Yepe3 UCTI0JIb30BAaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX
NOHATUH, TaK W TOHATHM, MPUHATHIX B OTIEIBHBIX MPEIAMETaX €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHbIE TIOHATHS: SIBJICHUE, HAYIHBIN (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHaIu3, CHHTE3, Kiaccudukamms, HaONIOJACHUE, H3MEpEHHUe,
AKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®usuka: Marepus, aroM, OJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYIIa,
DPHEPreTUYECKUM YpPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3MUYECKHUE BEIMYUHBI, CAUHUIIBI H3MEPEHUsS, CKOPOCTh, DHEPTHs,
Macca.



buonorus: kierka, oOpraHm3M, 3KOCHCTeMa, Ouocdepa, MeTadoIHu3M,
HACJICJICTBEHHOCTh, aBTOTPO(HBIA M TEeTepOTPOGHBIN THI MUTAHUSA, OpOXKCHUE,
doToCUHTE3, JbIXaHWE, OCIKH, YIJICBOJbI, JKUPBI, HYKICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadus: mosie3HbIe HCKOITaeMBbIE, TOTUINBO.

TeXHOJOTHs: THUIIEBBIC TPOIYKTHI, OCHOBBI PAIlMOHAIBHOTO ITUTAHUS,
MOJOIIIME CPEJICTBA, MATEPUATBI M3 UCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KIIACC

OBIHIAS N HEOPT'AHUYECKAS XUMUA

Teopernyeckue OCHOBbI XMMHH.

Atom. CoctaB aTrOMHBIX Anep. XUMHAUYECKAM 3iieMeHT. M3oTombl. CtpoeHue
AIIEKTPOHHBIX 000JOYEK aTOMOB, KBAaHTOBBIEC YHCJIA. DHEPreTHUYECKUE YPOBHH M
noAypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMU4ecKux 3JI€MEHTOB (S-, P-,
d-, f-omementsr). PacmpeneneHue dSJICKTPOHOB [0 AaTOMHBIM — OpPOMTAIISAM.
DNeKTpOHHbBIE KOH(PUTYpalii aTOMOB 3JIEMEHTOB MEPBOTr0—4E€TBEPTOTO MEPHUOJIOB B
OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(MUTYpaIlMd HOHOB.
DJEKTPOOTPULIATETBHOCTb.

[Tepuonuueckui 3akoH U Ilepunoguueckass cucTreMa XMMUYECKHX JJIEMEHTOB
J.UN. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa M [lepmogmueckoil CUCTEMBI
XAMUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOPHEHW CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMUYECKUX 2JIEMEHTOB U 00pa3yeMbIX UMH
MPOCTHIX U CJIIOKHBIX BEIIECTB MO IPYIIaM U epruoaaM. 3HaueHHE IEPUOUUECKOTO
3akoHa [[.1. Menpeneena.

XuMuueckass CBSI3b. Bujapl XHMHUYECKON CBSI3U: KOBaJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3Mbl 00pa3oBaHUs KOBAJIEHTHOW CBSI3U: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPrUs 1 IJIMHA CBs3U. [[0JIIpHOCTD, HAIPABICHHOCTh U
HACBIIIAEMOCTh KOBAJCHTHOM CBA3W. KpartHbele cBsizu. BogopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, W BaJICHTHbIE BO3MOXKHOCTHM aTOMOB. CBSI3b JJIEKTPOHHOM
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOEHHEM (Ha MPUMEpPE COSTUHECHUM
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEeHUsIX. COCcTaB KOMIIJIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeab, JIMTaHIbl. 3HAYCHHE KOMILIEKCHBIX COCIMHEHUH.
[loHATHE O KOOPAMHALMOHHON XUMUH.

BemectBa  MOJEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOE€HHUS.  THUIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) M CBOMCTBA BEIIECTB.



[Tonsitue o pucnepcHbIx cuctemax. MctuHHble pacTBOphl. [IpencraBnenne o
KOJUIOMJHBIX pacTBopaX. CrocoObl BBIPaXXEHHsS] KOHIIEHTPAlMU PaCTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PacTBOpE, MOJISIpHAs KOHUEHTpauus. Haceimennsie u
HEHACBIILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucraninoruaparsl.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. TpHUBHABbHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XMMUYeCKUX PEaKIfil B HEOPTaHUYECKOM M OpraHudecKou
XUMUHU. 3aKOH COXPaHEHHUSI MAacChl BEILECTB; 3aKOH COXPAHEHUs U IPEBPAILCHUS
SHEPrUM MPU XUMHUUYECKUX peakuusix. Ternosbie 3((HEeKThl XUMUYECKUX PEaKIIUM.
TepMOXUMHUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKON peakuuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (DAKTOPOB.
['oMOreHHbIE U T€TEPOreHHbIE peakuu. Karanns u katanu3aTtopsl.

OOpaTtumble 1 HEOOpAaTUMBbIE peaki. XUMUUeckoe paBHoBecue. KoHcTanTa
XUMHAYECKOTO paBHOBeCHA. DaKTOPhI, BIAMAIOIIME HA IOJOKECHUE XUMHUYECKOTO
paBHOBECHUs: TEMIIEpaTypa, JaBJICHUE U KOHLUEHTPALUKU BEUIECTB, yYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas aucconuanus. CunbHble U cl1a0ble  AJIEKTPOJIUTHL
Crenenp nucconmanmu. Cpena BOIHBIX PAcTBOPOB: KHUCIOTHAs, HEUTpAJIbHAS,
nienioyHasi. Bomopoausiii nmokazatens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO0 OOMEHa.

OKuCIUTENBHO-BOCCTAHOBUTEBHBIE  PEAKIIUU. CrenieHb  OKHMCJICHHS.
Okucnurenb W BOCCTaHOBUTENb. [IpoliecChl OKHMCIEGHHS U BOCCTaHOBJICHMSI.
Baxnelme OKUCIUTEIM W BOCCTAaHOBUTEIM. MeETOJ 53JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCNepUMEHTaIbHbIE METO/bl H3YyYE€HHUsI BEIIECTB U HUX IPEeBpalleHUM:
pa3jI0KEHHUE TEPOKCHJa BOJAOPOJA B IMPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAULINYECKUX PEMIETOK, MMPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPEICIICHHE
Cpeapl PacTBOPOB C MOMONIBI0 HMHAWMKATOPOB, W3YYEHUE BIWSHUS Pa3IMYHBIX
(haKTOpOB Ha CKOPOCTh XHMHYCCKOM PpEaKIMH W IIOJOKCHHE XHUMHYECKOTO
paBHOBECHS.

Heopranuuyeckast xXumMusi.

[Tonoxxenne HemerawioB B [lepuoauueckon cucTeMe XUMAYECKUX 3JIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHUS MX aroMoB. du3nueckue CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIUS HEMETAIIJIOB (Ha MpUMepe KUCIIopoa, cephl, hochopa u
yriepoaa).

Bonopon. Ilonydenue, dusmdyeckre U XUMUYECKHE CBOMCTBA: PEAKIUU C
METaJUIAMU U HEMETAJIJIAaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ mapuael. TomimBHbIE
AJICMEHTHI.



["amorensl. HaxoxaeHwe B mpupoje, CIOCOObI MOdydeHus, (Gu3ndecKkue u
XUMHUYeCcKue cBoMcTBa. ["anoreHoBomopoabl. BaxkHeilye KuciopocoaepKaiiie
COEMHEHHMsI TaloreHoB. JlabopaTopHble M MPOMBIILICHHBIE CIOCOOBI MOTYYCHHS
rasioreHoB. [I[ppuMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopoa, o3oH. JlabopaTopHble M MPOMBIILUICHHBIE CHOCOOBI MOJIYYEHUS
Kkuciopoga. Ouznyeckue U XUMUYECKHUE CBOMCTBA M NMPUMEHEHUE KHUCIOpOAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxnaenue B mpupojie, CHNOCOOBI TMOJNyYeHHs, (PU3UYECKHE U
xumudeckue cBoiictBa. CepoBomopon, cyiabdumbl. Oxcun cepoi(1V), oxcup
cepol(VI). CepHucTast U cepHasi KUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIIOTHL. [IpuMenenue cepol U €€ COeTMHEHUM.

A3o0T. Haxoxaenue B mpupojie, CMOCOObI Tody4deHuUs, (GU3UYECKHE U
XUMHUYECKUE CBOMCTBA. AMMMAK, HUTpUbl. OKCUIBI a30Ta. A30THUCTasg U a30THAS
KHUCJIOTHI U uX coJid. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHL. [IprimeHneHue azorta
U €r0 COCTMHEHUM. A30THBIE yI0OpEHHUS.

®docdop. HaxoxaeHue B mpupone, CHocoObl MOJydeHUS, (PU3UUYECKUE U
xumudeckue cpoictBa. ochuapl u dochun. Oxcunbl docdopa, dhochopHas
kuciora u e€ comu. Ilpumenenue dochopa u ero coemunenuit. dochopHbie
ynoOpeHus.

Yraepon, HaxoxieHUEe B Ipupoje. AJUIOTPONHbIE  MOAUGUKAIUU.
duznyeckne M XUMHYECKHE CBOMCTBAa TPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaom. Oxcupn yrinepona(ll), oxcun yraepona(IV), yronbpHas kuciota u e
COJIM. AKTHBUPOBAHHBIA YTOJb, aacopouus. dysiepensl, rpadeH, yriiepoaHbie
HaHOTPYOKHU. [IprMeHEeHNEe MPOCTHIX BEMIECTB, OOPa30BaHHBIX YTIIEPOJIOM, M €T0
COEMHECHUM.

Kpemunii. Haxoxaenne B Tpupoje, CroOCOObI TOJMydeHHs, (PU3HUESCKHE M
xumuueckue cpoiictBa. Okcua kpemHusi(IV), kpemHueBass KUCIOTa, CUIMKATBHI.
[Tpumenenue kpeMHuus u ero coeauHeHnit. CTEKI0, ero Mmoay4ueHne, BUIbl CTEKIIA.

[Tonoxenne meramnoB B llepuoauueckon cucreMe XMMUYECKHUX JIEMEHTOB.
OCOOCHHOCTH CTPOSHHSI JJICKTPOHHBIX 000J0YeK aTOMOB MeTayuioB. OOmime
dbu3nYecKue CBOWCTBA MeETa/UIOB. lIpuMEHEHHE METaIOB B OBITY M TEXHHKE.
CruiaBel METAJIOB.

DJIEKTPOXUMHUYECKUM  psii  HampsbkeHUM MeTawioB. OOmue  crocoOsl
MOJTYICHUS METaJUIOB: THAPOMETAILTYPTHS, MUPOMETAILTYPIHS,
anektpoMeraiutyprusi. Ilonsatue o koppo3uu MeTaioB. CrocoObl 3alIuThl OT
KOPPO3UHU.



OOmast xapakrepuctuka MetaioB [A-rpynmsl Ilepuonnueckoil crucTeMbl
XMMHUYECKUX 3JeMeHTOB. Hatpuil u kanuii: noiayyeHue, GU3nueckue U XuMUYECKUE
CBOMCTBA, IPUMEHEHUE NMPOCTHIX BEUIECTB U UX COCIUHECHUM.

Ob6mas xapaktepuctuka MmertamioB [IA-rpynmel [lepuonuyeckoit cucTembl
XUMUYECKAX DJEMEHTOB. MarHuii W KajbllMi: TMOJydeHue, (Qu3ndeckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHMUE MPOCTHIX BEMIECTB U UX COCAUHECHUM.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

ATIOMUHMI: TTOJTy4YeHue, GU3nueckre 1 XUMHUYECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIeCTBA U €ro COoeauHEHUU. AMQOTEpHbIE CBOMCTBA OKCHAA H
TUAPOKCHUAA ATFOMUHUS, TUAPOKCOKOMIIIIEKCHI alTFOMUHUSL.

OOmiast  xapakTepucTHKa MeTaioB moOouHbix mnoarpynm  (b-rpyrim)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3NUeCcKrue U XMMUYECKUE CBOMCTBA Xpoma U €ro coequHeHuil. OKcuabl u
ruapokcunbl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarsl U AHXpOMAThl, HUX
OKUCJIUTEIbHbIE CBOMCTBA. [lonydueHrne u npuMeHeHne Xpoma.

Ou3NyeCcKne W XUMHYECKHME CBOWCTBA MapraHlla W €ro COCIUHEHHI.
Baxmneitmme coegunenuss wapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranma( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHBIC CBONCTBA.

OuU3NYECKNe U XMMHYECKUE CBOWMCTBA XkeJe3a U ero coenuHeHul. OKCuasl,
ruapokcusl u comu xene3a(ll) u sxeneza(Ill). [Tonydyenue n npuMeHenue xee3a u
€ro CIJIaBOB.

DU3NYECKUE U XUMHAYECKUE CBOMCTBA MEIU U €€ coenqnuHeHur. [lomyuenue u
MPUMEHECHHUE MEJIU U €€ COCTUHECHUMN.

[Muuk: momydyeHue, (Qu3nyeckne W XUMUYECKHE CBOMCTBAa. AMQpOTEpHbIE
CBOIMCTBA OKCHJIa U TUIPOKCHUJIA [IMHKA, TUAPOKCOKOMILIEKCHI IIMHKA. [[puMenenue
[IUHKA U €r0 COeINHCHUMH.

DKCIEPUMEHTAJIbHBIE METOAbl M3YYEHHS BEIIECTB WU HUX IMPEBPAIICHUM:
u3ydeHue oOpaslloB HEMETAJIOB, TOpeHHe cepbl, docdopa, keneza, MarHus B
KUCJIOPOJIE, HW3YyYECHUE KOJUIEKIMU «MeTalibl W CIUIaBb», B3aMMOJICHCTBHUE
HIEJIOYHBIX M HIEJIOYHO3EMEIBHBIX METAIOB C BOJAOW (BO3MOKHO MCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA U Keje3a ¢ pacTBOpaMU KHUCJIOT U
LIEJI0YEHN, KAaUECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOAOPO/Ia
M KAaTUOHBI METAJUIOB, B3aUMOJICHCTBHUE THAPOKCHIOB AIIOMHUHHUS W IIMHKA C
pacTBOpaMU KHUCJIOT U LIEJIOYEH, PEIUICHUE IKCIEPUMEHTAIbHBIX 33/1a4 0 TEMaM
«T"anorensl», «Cepa u €€ coenuHEHUs», «A30T U QocPop U UX COCAUMHEHUSY,
«Mertaibl MIaBHBIX TOATPYII», «MeTamibl TOOOUYHBIX MOATPYIIID.

XuMHuS U KU3Hb.



Ponb xuMuu B obecriedeHny yCTOMYMBOTO pa3BUTHs dyenoBedecTBa. [lonsTue
O HAYYHBIX METO/aX IMO3HAHUS U METOJIOJIOTUHA HAYYHOTO HcclieioBaHusl. HayuHbie
MPUHITUIIBI OPTaHU3AIMH XUMHYECKOTO MPOU3BOICTBA. [IpOMBINIIICHHBIE CITOCOOBI
MOJIYYeHUS] BaXHEHIIMX BEIIECTB (HA MpUMEpEe MPOU3BOJACTBA aMMHUAKa, CEPHOM
KHUCJIOTHI, MeTaHoJ1a). [[pOMBINITIEHHBIE CITOCOOBI MOJIYYEHUS METAJIIIOB U CILIABOB.
XHUMUYECKOE 3arpsSI3HEHUE OKPYKAIOLIEH CPENbI U €r0 MOCIAEACTBUS. Posib XuMuu B
o0ecIieueHNH YHEPTETUIECKON O€30MacHOCTH.

Xumuss W 300pOBbe yenoBeKa. JlekapcTBeHHble cpexacTBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUM B pa3BUTUNA MEAUIUHBI.

XuMus MUIIA: OCHOBHBIE KOMITOHEHTHI, MUIeBbie J00aBku. Pojb xumMuu B
o0ecrieueHnH NHUIEeBOM 0€30M1aCHOCTH.

Kocmernueckne u mnappromepHsie cpeactBa. beitoBas xumus. [IpaBuia
0€30MacHOT0 UCIIOJIH30BAHUS MPETIapaTOB OBITOBOW XUMHH B IIOBCETHEBHOM KU3HU.

XuMusi B CTPOUTENBCTBE: Ba)KHEUIIIME CTPOUTEIIbHBIC MaTepuaibl (ILIEMEHT,
OCTOH).

XuMus B CEJILCKOM X03sicTBe. OpraHndeckre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTEPHUAIIbI, KPACKHU, CTEKIIO, KEPAMUKA.
Marepuansl 11 21eKTpOHUKHA. HaHOTEXHOIOTH Y.

Pacuérnble 3anaun.

Pacuétei: mMacchl BemecTBa uiim 00BbEMA Ta30B MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, MAacce WK 00bEMY OJHOTO U3 YUACTBYIOIIUX B PEAKIIUU BEIIECTB, MACChI
(00BéMa, KOTMYECTBA BEIIECTBA) IIPOIYKTOB PEAKIINH, €CJIU OJTHO U3 BEIICCTB HMEET
mpuMecH, Macchl (00bEMa, KOTMYECTBa BEIIECTBA) MPOAYKTA PEAKIIMH, €CITU OJTHO
M3 BEUIECTB JAaHO B BHJE PACTBOpa C ONPEACIEHHOM MaCcCOBOM JI0JIEH
PacCTBOPEHHOIO BEILIECTBA, MACCOBOU JI0JIM Y MOJIIPHOM KOHLICHTPALMU BEILIECTBA B
pacTBOpE, AOJIM BBIXO/1A MPOAYKTA PEAKIIUHA OT TEOPETUUECKU BO3MOMXKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanmuzanusi  MEXIpPEIMETHBIX  CBSI3¢M TpU  W3yYeHHH  oOmer u
HEOpPraHU4ecKoM XuMHM B 11 Kiacce OCylIecTBIsIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK W MOHSITUHN, IPUHATHIX B OTIEIbHBIX
MpeIMETaX ECTECTBEHHO-HAYYHOTO LIMKJIA.

OO6mue ecTecTBEHHO-HAYUYHbIC TIOHSATHUS: SIBJIEHUE, Hay4YHBIN (hakT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJIM3, CHHTE3, KilacCu(dHKanms, MepUOIUIHOCTh, HAOIIOICHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/1€J1b, MOJICTIMPOBAHHUE.

®dusukKa: MaTepusi, MUKPOMUP, MAKPOMUP, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIbI, paAUOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKU YPOBEHB, BEIIECTBO,
Teno, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, HMACATBHBIN Ta3, (HU3MYECKUE
BEJIMYMHBI, €IUHUIIBI U3BMEPEHHUS, CKOPOCTh, SHEPTUS, MacCa.



buonorus: kietka, opraHu3M, 3KocucTeMa, Ouocdepa, MeTaboIn3M, Makpo- U
MHUKPORJIEMEHTBI, O€NKH, >KUPBI, YIJIEBOJbI, HYKICUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M OTOK YHEPTHH B SKOCUCTEMAX.

['eorpadus: mMuHEpasbl, TOpHBIE MOPOJBI, MOJIE3HbIE UCKOMAeMble, TOILIHBO,
pecypchl.

TexHonorus:: XuMU4ecKasi MPOMBIIUIEHHOCTh, METAJUIypPIHsl, CTPOUTEIbHBIC
MaTepuaibl, CEIbCKOXO3SICTBEHHOE MPOU3BOACTBO, MUINEBAs MPOMBIILIEHHOCTD,
dapmareBTHUECKAS HIPOMBIIIICHHOCTb, POM3BOJICTBO KOCMETHYECKHUX
IpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB, JJIEKTPOHHAS
MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUHA
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBETCTBHM C CHCTEMHO-AESTENBHOCTHBIM TMOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs BBIICIEHBI CIEAYIOIIME COCTAaBJISIONIME: OCO3HAHHE
OOyYaloIMUMHUCA POCCUICKOW TPaKIAaHCKOM HMIACHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CAMOONPEACIICHUIO; HATMYUE MOTUBALIMM K
OOy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYalOLIMXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOIIECTBE TMpaBWJIaMd M HOPMaMH TIOBEACHHS; HalM4He
MIPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUTH LIEJIU U CTPOUTH
YKW3HEHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJbTAaThl OCBOCHHUS IpEIMeTa «XUMHSD» OTPAKAOT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIIBHOM M TMPAKTUYECKOM JEATeIIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON e TEIHHOCTH.

JIuyHOCTHBIE pe3yJbTaThl OCBOCHHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OTBITA [IO3HABATEIILHOW W MPAKTUYECKOW JEATeTbHOCTH
oOyyJarommxcsi B MPOLIECCe pealn3aii 00pa3oBaTeNbHON NESITEILHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUSI O0YYAIOIIUMHUCS CBOUX KOHCTUTYLIMOHHBIX TIPaB U 00SI3aHHOCTEM,
YBaKEHUSI K 3aKOHY U IMPABOINOPSAIKY; MNPEICTABICHUS O COLMAIbHBIX HOpMax WU

MpaBUJIaxX MEKINYHOCTHBIX
OTHOULIEHUW B KOJUIEKTUBE, TOTOBHOCTH K COBMECTHOW TBOPYECKOM AEATEIIBLHOCTU
MPU CO3JIaHUM YUE€OHBIX MPOCEKTOB, PEIICHUH YUYEOHBIX M MO3HABATEIbHBIX 3aj1ad,
BBITIOJIHCHUH XUMUYECKHUX dKCTIEPUMEHTOB; CIIOCOOHOCTH MTOHUMATh U IPUHUMATh
MOTHBBI, HAMEPEHHSI, JIOTUKY U
apryMEHTBI IPYTHX TPU aHATU3C Pa3IHUHBIX BHIOB YUeOHOMH JAESITEIbHOCTH; 2)

NATPUOTHYECKOT0 BOCITUTAHUS:

EHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACIICIUIO
OTEUYECTBEHHOW XMMUU; YBaXXEHHS K IMPOIECCY TBOPUECTBA B 00JIACTH TEOPUU U
MPAKTUYECKOIO MPWIOKEHUSI XUMUH, OCO3HAHUS TOTO, YTO JAHHBIE HAYKU €CTh
pe3ynbTaT  JIJIUTENbHBIX  HAONIOACHHWM, KpPOMOTIMUBBIX 3KCIEPUMEHTATBHBIX
MOMCKOB, NOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

MHTEpeca 1 Mo3HaBaTEIbHBIX MOTUBOB B TIOJYY€HHUH U MOCJEAYIOIIEM aHATU3E
nH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

HPABCTBEHHOI'O CO3HAHHUS, 3TUYECKOTO IMOBEACHUS; CIOCOOHOCTH OIICHUBATh
CUTYallUM, CBSI3aHHBIE C XMMHYECKUMU SIBJICHUAMH, U MPUHUMATH OCO3HAHHBIE
pelIeHUs, OpPUEHTUPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;
TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U MOCTYIIKA CBOMX TOBApHILEH C MO3ULUI
HPaBCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHUS ITOCIIEICTBUNA ITOCTYIIKOB;

4) popMupOBaHUS KYJIBTYPHI 310POBBSI:

NOHMMAaHHUs LEHHOCTEH 30poBOr0o M Oe3omacHoro oOpas3a JKW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3UYECKOMY H
NCUXUYECKOMY 3/I0pOBBIO; COONIOACHUS NpaBHJI O€30M1acCHOro OOpalieHust ¢
BEILECTBAMH B OBITY,

IIOBCEHEBHOMN JKU3HU, B TPYAOBOM ACATEIBHOCTH; NOHUMAHUSA LEHHOCTH IPABUI

WHIUBUYAIBHOTO U KOJUIEKTUBHOTO
0€30I1acCHOr0 MOBEJCHUS B CUTYyalUsX, YTPOKAIOLIUX 310POBbIO U JKU3HU JIOACH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

5) Tpy10BOr0 BOCHIUTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIEIOBATEIbCKOM
NeATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM M APYrHMX BHAAX
JEeATEIbHOCTH; YCTAHOBKM HA AKTUBHOE YYaCTHE B PEILICHUH NTPAKTHYECKUX 3a/1a4
COLIMAJIbHOM HANpaBJIEHHOCTH (B paMKax CBOEro KJacca, IIKOJbl); HHTEpeca K

IPAKTUYECKOMY U3YUEHHIO MPOPECCHl pa3IMyHOro poja, B TOM
YHUCJI€ Ha OCHOBE MPUMEHEHHUS MTPEAMETHBIX 3HAHUM 110 XUMUU; YBaXKEHUS K TPYAY,
JOJSIM TPyJAa U pe3yibTaTaM TPYIOBOM JEATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY WHIMBUIYAIbHOW TpaeKTOpuu oO0pa3oBaHusi, Oyayued npodeccud u
peain3annuy COOCTBEHHBIX )KMU3HEHHBIX TJIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB,
CIIOCOOHOCTEM K XMMHUU, UHTEPECOB U MOTPEOHOCTEN 0OIIECTBA;

6) IK0JIOTHYECKOT0 BOCTIMTAHUS:

HKOJIOTUYECKH 1[EJIECO00Pa3HOr0 OTHOIIEHUS K MPUPOE KaK HICTOUYHUKY
CYUIECTBOBAHMS JKM3HM Ha 3emiie; TIOHUMaHHUs TJ00ajdbHOIO Xapakrepa

HKOJIOTUYECKUX MPOOIIEM, BIUSHUS
HPKOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHONM M COLMAIBHOM CpEJbl;
OCO3HaHMSI HEOOXOJIMMOCTHU UCIOJIb30BAHUS JOCTHKEHUN XUMUU 15
pELIeHNs BOIPOCOB PAllMOHATIBHOIO MPUPOIONOJIb30BAHUS; AKTUBHOTO

HENPUATUA JCUCTBUM, IPUHOCAIIUX BpEI OKPYKarIEH IPUPOJHOU
cpele, yMEHHs IPOTHO3UPOBATh HEOJATOIIPUITHBIE IKOJIOTUYECKUE TTOCIEICTBUS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPAIATh UX; HAJIWUYUS PA3BUTOrO
DKOJIOTUYECKOTO MBIIIJIEHUS, SKOJIOIMYECKOU KYJIBTYPBI, OIbITa



JIEATEIILHOCTH AKOJIOTMYECKON  HAMpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMH B TTIO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMATILHOM
MPaKTHKE, CIIOCOOHOCTH U YMEHUS aKTHUBHO MIPOTUBOCTOSITh

UJIC0JIOTHH XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHOW MPAKTUKH;, TTOHUMAaHUs CICIU(PUKA XUMUU KaK HAYyKH,
oco3HaHus €€ poju B (OPMHUPOBAHWU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS,
CO3/IJaHUM LIEJIOCTHOTO TPEACTABICHUSI 00 OKpPY)KAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJLI U YEJIOBEKA, B MO3HAHUW MPUPOJHBIX 3aKOHOMEPHOCTEH W PpEIICHUU
npoOJieM COXpaHEHUs TPUPOAHOTO paBHOBECHA; YOEKIAEHHOCTH B 0COOOH
3HAYMMOCTU XUMHUHU JUIsi COBPEMEHHOW LMBUIM3AIMHU: B €€ T'yMaHUCTHYECKOMN
HaIpaBJICHHOCTH W BaXXHOW POJM B CO3JaHUM HOBOW 0a3bl MaTepHaIbHOMI
KYJBTYPbI, B PEIICHUU III00IBHBIX TPOOJIEM YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA
— CBIPbCBOM, JHEPTETHYECKOM, IHUINEBOM W HKOJIOTMYECKOW OE30MacHOCTH, B
Pa3BUTUU MEIULIMHBI, O0ECTICUCHUHN YCIOBUN YCHEIIHOTO TPyJa U AKOJOTHUYECKHU
KOM(pOPTHOM  KU3HM  KaXJOTO 4YjieHa OOIecTBa; €CTEeCTBEHHO-HAyYHOMU
IPAMOTHOCTH: TIOHUMAaHUSI CYIIHOCTU METOJIOB IO3HAHUS, HCIOJb3yeMbIX B
CCTEeCTBCHHBIX HayKaX, CIOCOOHOCTH HCIIOJB30BaTh MOJydacMble 3HAHUS IS
aHanu3a U OOBSCHEHUS SIBICHUU OKPYXKAIOIIET0 MHpa M MPOUCXOJAIIUX B HEM
W3MEHCHHMM, YMEHHMs JieJlaTh OOOCHOBaHHBIC 3aKJIFOUCHUS HAa OCHOBE HAyYHBIX
(hakTOB M MMEIOIIMXCS JTaHHBIX C IEJbI0 TMOJIYYEHHS] JTOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEIBHO UCIIOJIH30BaTh XUMHUUYECKUE 3HAHUS IS
pelieHus npoojieM B peajbHbIX )KU3HEHHBIX CUTYalUsIX; MHTEepeca

K TI03HAHMIO, UCCIICI0BATEIILCKOM NeITEIIbHOCTH,

TOTOBHOCTM M  CHOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHMM 10 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMU TTOTPEOHOCTSIMH; MHTEpeca K OCOOCHHOCTSIM Tpy/a B
pa3uuHbIX chepax mpodeccuoHaTbHON
JIESTCIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIe Pe3ysIbTaThl OCBOCHHUS MPOTPAMMBbI M0 XUMHH Ha YPOBHE
CpeIHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HAYMMbIC i1 (OPMHPOBAHUS  MHPOBO33PEHUS  OOYYAIOLIUXCS
MEXKTUCITUTUTHHAPHBIC (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC MOHATHS, OTPAXKAIOITUEC
IICJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEHU(PHUKY METOJOB IO3HAHMS,



UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPIHsl, SIBJICHUE,
IPOLECC, CUCTEMA, HAyYHbIM ()aKT, MPUHIINII, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, HCCIEAOBaHUE, HAOIIOJCHHWE, W3MEPEHHEe, DJKCIEPUMEHT U JApYyrue);
yHHUBEpCajbHble Yy4eOHble JAeWcTBUSA (IIO3HABATEIbHBIC, KOMMYHHKATHUBHBIE,
peryJATUBHEIE), oOecneunBaronue GopMupoBaHue GyHKIIMOHATHHON TPAMOTHOCTH
Y COLMAIbHON KOMIETEHIIUN 00yYaroIuXCs;

CIIOCOOHOCTh oOy4aromuxcst UCIIOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS U YHUBEpCAJIbHbIE yUeOHbIE
JEUCTBHS B II03HABATEIIBHON U COLIMAJIBHOMN ITPAKTHUKE.

MeTtanpenMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCATbHBIMU
y4eOHbIMU  TIO3HABaTEJIbHBIMM, KOMMYHUKAaTHUBHBIMU UM  PETYJISTUBHBIMU
JNEUCTBUSMH.

IMo3HaBaTeIbHbIE YHUBEPCAJIbHBIE YUeOHbIe AeiicTBUsI 1)

0a3oBble JIOrHYecKHe 1eiicTBUS:

CaMOCTOATENbHO  (GOPMYJIMPOBATH M aAKTyaJlU3UPOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;  ONPENEATh LEIU AESATENbHOCTH, 3aJaBast
napaMeTpbl U KPUTEPUU UX
JOCTHXKEHHSI, COOTHOCUTh PE3YJbTaThl JACSITENIBHOCTUA C MOCTABICHHBIMU LESMU;
MCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJIEHUS: BBIICIATh
XapaKTepHbIC TPU3HAKY MOHITUN U yCTaHABIMBATh UX B3aUMOCBSI3b, HCTIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUSA JUIsl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUM;

BBIOMpPATh OCHOBAHMS U KPUTEPHUU 7Sl KJTacCU(UKAIIMU BEIIECTB U
XUMHUUYECKUX PEaKIHil; yCTAaHABIMBATh MNPUYUHHO-CIICCTBEHHBIE CBSI3U MEXKIY
WU3y4yaeMbIMHU SIBICHUSIMU; CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIC,
JNETyKTUBHBIE, IO AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTM M MPOTHUBOPEUUS B
paccMaTpUBaeMbIX SIBICHUSIX, (OPMYIUPOBATH BBIBOABI U 3aKJIFOUCHUS; TIPUMEHSTh
B IPOLIECCE TO3HAHUS UCTIOb3YEMbI€ B XUMHUH CUMBOJIMYECKHUE (3HAKOBBIE) MO/IETH,
npeoOpa3oBbIBaTh MOJIEIbHBIE MPEACTABICHUS — XUMHUYECKHM 3HaK (CHMBOJI)
AJIEMEHTa, XuMuueckas (hopmysia, ypaBHEHUE XUMUYECKON PeaKIluy — MPU pEIIeHUN
y4eOHBIX TIO3HABATENBHBIX W TMPAKTHUYECKUX 3a7ad, NPUMEHSATh Ha3BaHHbBIC
MOJIEIbHBIE TIPEACTABICHUS JIJIsl BBISABJICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIU.

2) 6a30BbIe HCCIIET0BATEIbCKHE e CTBHSI:

BJIJIETh OCHOBAMH METOJIOB HAYYHOT'O IO3HAHUS BEILIECTB U XUMUYECKUX
peakumii; GopmynupoBaTh LEIM U 3aJa4d  UCCIEAOBAHMS, HCIOJIb30BATh
MOCTaBJICHHBIE M CaMOCTOSATEIBHO CGHOPMYIUPOBAHHBIE BOMPOCHI B KayeCTBE
WHCTPYMEHTA TO3HAHUS M OCHOBBI A1 (OPMHUPOBAHUS THIOTE3bl MO IPOBEPKE



NIPaBUJIBHOCTH BBICKA3bIBAEMBIX CYXIECHHI; BJIaJIeTh HABBIKAMHU CAMOCTOSTEIBLHOTO
IUIAHUPOBAHUS U MPOBEJCHUS YUYEHUUECKHUX IKCIEPHMEHTOB, COBEPILIEHCTBOBATh
yMEHUsI HaOJII0aTh 32 XOJOM Ipolecca, CaMOCTOATENIbHO MPOTHO3HPOBATH €0
pe3ynbTat, (GopMyIHpoBaTh 000OIIEHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTU
pPE3yNbTATOB MCCIIEOBAHUSA, COCTABIATH OOOCHOBAaHHBIM OTYET O MPOAECIAHHON
pabote; mpuOOpeTaTh OMNBIT YYEHHUYECKOM HCCIIEN0BATENbCKON U IMPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITENIbHOMY ITOUCKY
METOJIOB PpEIIEHUs MNPAKTUYECKUX 3a]ady, NPUMEHEHUIO pa3JIMYHbIX METOOB
HO3HAHMUSL.

3) pa6oTa ¢ uHpopmaueii:

OpPUEHTUPOBATHCS B Pa3IUYHBIX UICTOYHUKAX MH(pOpMALUK (HAYyIHO-
HOMYJIsSIpHAsl JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIpPaBOYHbIE IOCOOUS,
pecypcbl MHTEpHeTa), aHanM3upoOBaTh MHPOPMALMIO Pa3IUYHbIX BUIOB U (popm
IIPE/ICTABIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTh; (POPMYIHPOBATH 3aMIPOCHI U PUMEHSTH PA3IUYHbIE METOIbI
opu THoUcKe M 0TOOpe MHPOpMAIMK, HEOOXOAMMOM sl BBIIOJHEHUS y4eOHbBIX
3aJ1ay ONpeAeNIEHHOIO TUIIA; TPUOOPETATH ONBIT UCIIOJIH30BAHUS UH(DOPMAIITMOHHO-
KOMMYHHUKATHUBHBIX
TEXHOJIOTUA M PA3JIMYHBIX ITOMCKOBBIX CHCTEM; CaMOCTOSTEIBbHO BBIOMpATH
ONTUMalIbHY!0  (opmMy mnpencrtaBieHuss uHpopmanuu  (cxembl, rpadukw,
quarpammbl, TaOJIMIbl, PUCYHKH W JPYTrH€); HUCIOJIB30BaThb HAYUYHBIH S3BIK B
KauecTBEe CpeACTBAa NpH paboTe ¢ XUMUYECKONM HHGPOpMaLMel: NPUMEHSThH
MeXIpeaMeTHbIe (hU3HUecKrue 1 MaTeMaTHYECKUE) 3HAKH U CUMBOJIBI, (POPMYIIHI,
ab0peBUaTypbl, HOMEHKJIATYpY;

UCII0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA HATJISIHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TeMbI B XO/I€ TUAJIOTA W/WIIH
JUCKYCCUHU, BBICKa3blBaThb  HUJEH, (POPMYyJIHUpPOBaTH CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS NIPEMJIOKEHHOM 3a/1a4H;

BBICTYNIATh C MPE3E€HTAlUEld PE3YJIbTATOB IT03HABATEIILHOM JESTENBHOCTH,
IIOJIYYEHHBIX CAMOCTOSATENIBHO WM COBMECTHO CO CBEPCTHUKAMM IPU BBIITOJIHECHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKOW padOThI MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, pea3allui YYEOHOIro IpoeKTa, U (POpMyIMPOBATH BBIBOIbI



[0 pe3yJbTaraM IMPOBEAEHHBIX HUCCICIOBAHUN IMYTEM COTJIACOBAHUS TO3UIMK B
X0J1e 00CYX/IeHHSI 1 OOMEHA MHEHUSMH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂZ

CaMOCTOATEIIbHO IIIAHUPOBATh U OCYLICCTBIATH CBOKO II03HABATEIbHYIO
JEATEIbHOCTh, OIpeneisass €€ LelW W 3aJadd, KOHTPOJMPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATH MpEAJaraéMblii ajaropuT™M JEUCTBUA MIpH
BBIMIOJJTHEHUHM Y4E€OHBIX U HCCIENOBATENIbCKUX 3a/ad, BBIOMpaTh HamOoJsee
3¢ (EeKTUBHBI CHNOCOO MX pEeHIeHHs C YYETOM MOJY4YEHHs] HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb I€ATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a 1
CaMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPAMMBI IO XUMUU Ha YTIyOJIEHHOM
YPOBHE Ha YPOBHE CPEAHETO OOIIEro 00pa30BaHMs BKIOYAIOT crielupuiecKkue s
y4eOHOro npeaMera « XUMHUs Hay4dHbIE 3HAHUSI, YMEHHUS U CIIOCOObI IEUCTBHI 1O
OCBOEHHIO, MHTEPIPETAMN U MpeoOpa30BaHUIO 3HAHUM, BUbBI JEATEIBHOCTH IO
MOJIYYCHUI0 HOBOTO 3HAaHHUS M MPUMEHEHUIO 3HAHMM B Ppa3JIMYHBIX YYEOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C XuMuen. B
IporpamMme Mo XMMHUH MPEeAMETHbBIE PE3YIbTaThl IPEICTABICHBI 10 TOAAM U3YUYCHHUS.

10 KVIACC

[IpenmeTHbIe pe3yJIbTaThl OCBOEHHUSI  Kypca «Oprannueckas
XUMUSD) OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MECT€ U 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ POJId B OOCCIEYCHUH YCTONYMBOTO
pPa3BUTHSI YEJIOBEUECTBA B PEIICHUHU MPOOJIEM IKOJOTHUUECKOM, IHEPTETUUECKOU U
MUIIEBON 0€30MacHOCTH, B Pa3BUTUHM MEIUIIUHBI, CO3JIaHUHM HOBBIX MaTE€pHUaJIoOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B obecrnieyeHnun pPalMOHATILHOTO
MIPUPOJIOTIOIB30BaHus, B (OPMUPOBAHUM MHUPOBO33PEHUST U OOIIEH KYJIbTYphI
YEJIOBEKA, a TAKKE IKOJIOTHIECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO
Y IPUPOJIHOM CPEAE; BIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAs BKIIFOYAET:
OCHOBOTIOJIATAIOIINE MOHATHUS — XUMUYECKHUM 3JIEMEHT, aTOM, SIJIPO U JIEKTPOHHAS
o0ojoyka aroma, s-, P-, O-aToMHBIC OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUAS aToMa, THOpUIu3alms aTOMHBIX OpOWTaliel, WOH, MOJIeKyJa,



BAJICHTHOCTb, DJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHUCIICHMS, XUMAYECKasl CBSA3b,
MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YIIIEpOIHBIN CKeNleT, (PYHKIIMOHAIbHAS
rpynmna, paaudkai, CTPYKTypHble (GopMynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYypHas U MPOCTPAHCTBEHHas (reomMeTpuyecKkas,
ONTHYECKAs), HM30MEPBI, TOMOJOTHUYECKHI Ps, TOMOJIOTH, YIJIIEBOJOPOJIBI,
KHCJIOPOJ- U a30TCOAEPKAIIUE OPraHMYECKUE COEIUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEOUHEHHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3axkoH JI. M. MenneneeBa, TeOpusi CTPOCHHSI OpPraHUYECKUX
BemiecTB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUsI MACChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEBpallleHUs DSHEPruud TNpPU XUMHYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHUHM, MUPOBO33PEHUYECKHUE 3HAHMS, JICKAIIUE B OCHOBE
MMOHUMaHHS TPUUYNHHOCTH U CUCTEMHOCTHA XUMUYECKUX SIBJICHUM; ITPEICTABICHHUS O
MEXaHU3Max XHMHUUYECKHUX pPEaKUUW, TEPMOJNHAMUYECKUX U KHUHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKAHUs, O B3aUMHOM BIIUSIHUHA ATOMOB U TPYIII ATOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIM U Me30MepHbIN 3¢ dekTsl, opuentantsl [ u Il pona);
(aKTOJIOTMYECKUE CBEACHHUS O CBOMCTBaxX, COCTABE, NOJYYEHHH M O€30IaCHOM
WCIIOJIb30BAaHUU BAXKHEWIIIMX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOM
JeATEIbHOCTH YeJIOBEKa, OOIINX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOACTBA METaHOJIA, NepepaboTku HePTH); CHOPMHUPOBAHHOCTh
YMEHUM: BBIABJISATH XapakTEPHbIE TMPU3HAKA TOHSATHM, YCTAHABIMBATH WX
B3aMMOCBSI3b, UCIOJIB30BATh COOTBETCTBYIOLIUE MOHATHS MPU OMUCAHUM COCTaBa,
CTPOEHUS U CBONCTB OPTaHUYECKUX COCIMHEHUM; CPOPMUPOBAHHOCTH YMEHHUIA:

WCIIOJIB30BaTh XUMHUYECKYI0 CUMBOJIMKY ISl COCTABJIEHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPraHUYECKUX
BEIIECTB; COCTABJIATh YPABHECHUS XHMHUYECKHUX PEAKIUA M PACKPhIBATh HX
CYIIHOCTb: OKHCJIMTEITBHO-BOCCTAHOBUTEIIbHBIX peaxkuuii IIOCPEICTBOM
COCTABJICHHSI BJIEKTPOHHOIO OanaHca 3TUX peaklMid, peakiuuié MOHHOro OOMeHa
IyTEM COCTABJICHUS UX IMOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHI;

M3TrOTaBIIMBATh MOZJEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl MILUTFOCTPAlUN

WX XUMHYECKOTO M TPOCTPAHCTBEHHOTO CTPOCHMUs; CHOPMHUPOBAHHOCTh YMEHUI:
YCTaHABJIMUBATh MPUHALICKHOCTh HM3YUYCHHBIX OPraHMYECKUX BEIIECTB IO HX
COCTaBy U CTPOCHHMIO K ONpPENeIEHHOMY KJacCy/Tpynie COeAUHEHUH, NaBaTh UM
Ha3BaHusi 1o cucremMarnyeckod HomeHkinarype (IUPAC) wu npuBoauTth
TPUBUAIIBHBIE HA3BAHUS JUISI OTACJBHBIX MPEACTABUTENIEN OPTraHUYECKUX BEIIECTB
(3TUINIEH, aueTUJIeH, TOMYOJ, TJIUUEPUH, THICHIJIMKOIb, QeHol, dhopmanbaerus,
aueTanblerul, aleTOH, MypaBbUHAs KHMCIIOTA, YKCYCHas KHUCJIOTa, CTEApUHOBA,
OJIEMHOBAs, MaJbMUTHHOBAs KHUCJIOTHI, TJMLHWH, ajJaHUH, MajbTo3a, (PYyKTO3a,
aHWJIMH, JUBUHUII, U30MPEH, XJIOPOIPEH, CTUPOI U APYTHUE);



c(OPMUPOBAHHOCTh YMEHHUSI ONPEICNIATh BHJ XUMHYECKOH CBA3H B
OpPraHUYECKUX COEOUHEHMSX (KOBaJE€HTHas M HOHHAas CBA3b, G- U T-CBS3b,
BOJIOPOJHAS CBSI3b); COOPMHUPOBAHHOCTH YMEHUSI MPUMEHSThH MOJOXKEHHUS TEOPUHU
CTpOEHMsI opranndeckux BemectB A. M. BytnepoBa /i 00bsICHEHUS 3aBUCUMOCTH
CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHMUS;

c()OPMUPOBAHHOCTh  YMEHUMU XapaKTepu30BaTh COCTAB, CTPOEHHE,
(puznyecKkue 1 XUMUYECKHE CBOMCTBA TUMMYHBIX MPEICTaBUTENEH PA3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, LINKJIOAJIKAHOB, AJIKEHOB, aJIKa/INE€HOB,
QJIKMHOB, apOMaTUYECKHX YIJIEBOJOPOIOB, CIIUPTOB, aJbJIETU/I0B, KETOHOB,
KapOOHOBBIX KUCIIOT, POCTBIX U CIOKHBIX 3(PUPOB, KUPOB, HUITPOCOEAUHEHUN U
aMHHOB, aMUHOKHCIIOT, OEJIKOB, yIJI€BOI0B (MOHO-, AU- U TIOJUCAXapHUIOB),
WUIIOCTPUPOBATh T€HETUYECKYI0  CBSI3b MEXIY HUMU YpPaBHEHUSAMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMI C UCTIOIb30BAHUEM CTPYKTYPHBIX
dopmyn; chOpMHUPOBAHHOCTh YMEHHUS MOATBEPAKAATh HA KOHKPETHBIX PUMEpPax
XapakTep 3aBUCUMOCTU PEaKIMOHHON CIOCOOHOCTH OPraHUYECKUX COECAMHEHUN OT
KpPaTHOCTH M THUIa KOBAJEHTHOU CBS3U (G- U T-CBS3H), B3AUMHOT'O BIUSHUSA aTOMOB
U TPYIIl aTOMOB B MOJIEKyJaX; COPMUPOBAHHOCTb YMEHHs XapaKTepU30BaTh
VCTOYHUKH YTJIEBOJOPOIHOTO ChIpbs (HE(PTh, IPUPOAHBIN T'a3, yrodib), CIIOCOOBI €ro
nepepaboOTK U NPAKTHUYECKOE TMPUMEHEHHE MPOJIYKTOB  IepepadOTKH;
c(OpMHPOBAHHOCTH BJIAICHHS CHCTEMOW 3HAHUM O €CTECTBEHHO-HAYYHBIX METO/IaX
NO3HaHUs — HAOJIOJCHUH, U3MEPEHUH, MO/IETUPOBAHUH, SKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSITh OCHOBHBIE ONEPAIIMK MBICITUTEIHHOM
NeSATEeIbHOCTH — aHajiu3 M CHUHTE3, CpaBHEHHUE, 000OIIeHUE, CHCTEMaTU3aIlHIo,
BBISIBJICHUE TIPUYMHHO-CIICICTBEHHBIX CBSI3€M — JJISI U3YUYEHHSI CBOWCTB BEIIECTB U
XUMUYECKUX PEaKiuid; cPOpMUPOBAHHOCTh YMEHW: BBISBISTH B3aUMOCBS3b
XAMHUYECKUX 3HAHUM C TOHATUSIMU M NPEACTABICHUAMHU JAPYTMX €CTECTBEHHO-
HAay4YHBIX TMPEIMETOB JiJii 0ojiee  OCO3HAHHOIO IMOHUMAaHUS  CYIIHOCTH
MAaTEPUAJIBHOTO E€IWHCTBA MHpPA, HCIOJIb30BATH CHUCTEMHBIE 3HAHUA IO
OpraHUYeCKON XUMUU ISl OOBSICHEHHUS] U MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX
€CTECTBEHHO-HAYYHYIO MPUPOTY; CPOPMUPOBAHHOCTH YMEHUH: POBOIUTH PACUETHI
M0 XUMHYECKUM (opMysIaM M ypaBHEHMSIM XHUMHYECKUX PEAKIUA C
WCIIOJIb30BaHUEM (U3MYECKUX BeIUYWH (Macca, OOBEM Ta30B, KOJIUYECTBO
BEIL[ECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: paCUYEThI IO
HAXOXKJECHUIO XUMHUYECKOW (POPMYJIBI BEIIECTBA TIO M3BECTHBHIM MAaCCOBBIM JIOJISIM
XUMUYECKUX DJIEMEHTOB, MPOJIYKTaM CrOpaHus, IJIOTHOCTH Ta3000pa3HbIX
BEIIECTB, C(POPMUPOBAHHOCTH YMEHHUW: MPOTHO3UPOBATh, AHAIW3UPOBATH U
OLICHMBATh C TO3UIMN HKOJIOTHYECKON O€30MaCHOCTU MOCHENCTBUS OBITOBOU U



IPOM3BOJICTBEHHOH J1€ATEIbHOCTH Y€JI0BEKa, CBSI3aHHOM C IepepaboTKON BEIIECTB,
UCTIOJIb30BATh MOJIyYEHHBIC 3HAHUS JUIsI IPUHATHS TPAMOTHBIX PELIeHUH pobieM B
CUTYaIUsiX, CBSI3aHHBIX C XUMHUEH; CHOPMHUPOBAHHOCTH YMEHUI: CAMOCTOSITEIHHO
IUTAHUPOBATh M TMPOBOJUTH XUMHUECKUH IKCHEPUMEHT (MONyYCHHE U HM3YUYCHUE
CBOMCTB OpraHMYEeCKUX BEIIECTB, KayeCTBEHHBIC PEAKIMH YTJIEBOJOPOJIOB
Pa3IMYHBIX KIACCOB M KHUCJOPOACOACPIKAIMX OPraHMYECKUX BEIIECTB, pEIICHUE
OKCIEPUMEHTAIBHBIX 3a7a4 IO pAcCHO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C
coOJII0ICHHEM TpaBMJI 0€30MacHOr0 OOpaIIeHHs C BEIIeCTBaMHU U J1a00paTOPHBIM
o0opyaoBaHueMm, HopMyIHUpOBATh LENb UCCIEAOBAHMS, TPEACTABIATH B PA3INYHOMI
¢dbopMme pe3ynbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OIICHUBATH UX JOCTOBEPHOCTD;
c(pOpMUPOBAHHOCTb YMEHUIA:

co0Jiro1aTh MpaBUjia IKOJOTUYECKHU I€JIeCO00pPa3HOr0 MOBEJACHUS B OBITY U
TPYIOBOM NIESITENBHOCTH B LENSAX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOLIEH
NPUPOJHON Cpelbl W JOCTHXKEHUS €€ YCTOMYMBOTO pa3BUTHS;  OCO3HABATh
OMAaCHOCTh TOKCHYECKOTO JEHCTBUS HA KUBbIE OPTAHU3MBbI
ONPEAECIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAass cMbIca Tmokaszarens [I/K;

aHAJIM3UPOBATh 11€J1IeCO00PA3HOCTh TPUMEHEHHUSI OPTaHUYECKUX BEIIECTB B

IMPOMBIIUICHHOCTA M B OBITY C TOYKHA 3PEHUS COOTHOIICHHS] PHUCK-TIOJIb3a;
cOPMHPOBAHHOCTh ~ YMEHHW:  OCYLIECTBISATh  ILIEJICHANPABICHHbBI  MOUCK
XUMHUYECKON MH(pOpMaIMU B pa3IMYHbIX UCTOUHUKAX (HayyHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBor uHpopmanu, UHTEpHET U ApyTrUe), KPpUTHUECKU
aHaJIM3UPOBATh XUMUYECKYI0 HH(OpMaIHIo, nepepadaThiBaTh €€ U UCI0Ib30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHA Kypca «OOm@ass M HeopraHudeckas
XUMUS» OTPAXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O MaTEpUAIbHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSX ¥ TO3HABAEMOCTH SIBJICHUI IPUPOABI, O MECTE U 3HAUEHUN XUMHUHU
B CUCTEME €CTECTBEHHBIX HAayK U €€ poJIi B 00ECIICYeHUH YCTOMUYHUBOIO Pa3BUTHSI, B
perieHny poOJIeM SKOJOTHYESCKOM, SHEPreTHYSCKOW 1 IUIIEBOM 0€30IIaCHOCTH, B
Pa3BUTUU MEIUIMHBI, CO3JAHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPTHUH,
B OOECHEYEeHHWH PpAlMOHAIBHOTO MPHUPOAONOIB30BaHUsA, B (POPMHpPOBAHUU
MHUPOBO33pEHUsI M OOHIel KyJIbTypbl 4YeJOBEKa, a TaKKe DKOJIOTMYECKH
00OCHOBAaHHOTO OTHOIICHHS K CBOEMY 370POBBIO M MPHUPOJIHON cpele; BiaJeHue
CUCTEMOW XMMHUUYECKUX 3HAHUH, KOTOPAsl BKIIFOUAET:
OCHOBOITOJIATAKOIINE MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, IO aTOMa, U30TOIIbI,
JJIEKTPOHHAsi 000JIouka aToma, S-, P-, J-aToOMHbBIE OpOWTANM, OCHOBHOEC U
BO30YXKIEHHOE COCTOSHUSI aToMa, THOpHAM3alMs AaTOMHBIX oOpOuTaneil, HOoH,



MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTEIIEHb  OKHUCJIEHUS,
XMUMHYECKas CBS3b (KOBAJIECHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOAHAs),
KpUCTAJUIMYECKAsT PEIIETKA, XUMHUYECKas pEakUus, pacTBOp, JJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, JJEKTPOJUTHUYECKAs IUCCOLMANMs, CTENEHb JIHUCCOLUALNH,
BOJIOPOAHBIA TIOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3(QeKT
XUMHUYECKOM peaklMM, CKOPOCTh XUMUYECKON pEaKIUi, XUMUYECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUS BJIEKTPOJUTUUYECKON IUCCOLMALMH, MEPUOAUYECKUI
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUS MaCChl BEIIECTB, 3aKOH COXPAHEHHUS U
IIPEBPAILCHHS SHEPTUH IIPU XMMHUYECKHX PEAKLUAX, 3aKOH IOCTOSHCTBA COCTABa
BEILECTB, 3aKOH JACHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK
XUMUH, MUPOBO33PEHUYECKHUE 3HAHNUS, JICXKAIIUE B OCHOBE IIOHUMAHUSA IPUIMHHOCTH
Y CUCTEMHOCTH XMMHUYECKHUX SBJICHUN; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUU
BEILIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJIIPHOM M HAJMOJIEKYJIIPHOM YPOBHSX;
IPEACTABICHUST O MEXaHU3MaX XHMHYECKHX PEaKUUd, TEPMOAMHAMHUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX HUX IIPOTEKAaHMs, O XUMUYECKOM DPaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CUCTEMaX; (DAKTOJOTMUYECKHE CBEJEHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH M O€30MaCHOM HCIIOJIb30BAHUU BaKHEUIIUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHYECKOW JEATEIbHOCTH 4YEIOBEKa, OOUIMX Hay4HbBIX
IOPUHLIMINAX XMMHUYECKOTO MPOU3BOJICTBA; CPOPMUPOBAHHOCTh YMEHUM: BBISBISATH
XapakTEepHbIC NMPU3HAKK MOHITUH, YCTAHABIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh
COOTBETCTBYIOIIME MOHATHA IPU ONMCAHWM HEOPraHWYECKUX BELIECTB U UX
IIPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHSI HCIOJIb30BAaTh XUMHUYECKYI) CHMBOJUKY JUIS
cocrtaBieHUs: (GOpMyJl BEIIECTB W  YpPaBHEHMH XUMHUYECKHX  PpEaKLUH,
cuctematudeckytro HomeHknatypy (IUPAC) u TpuBHalibHbIE HA3BaHUSI OTAEIIBHBIX
BELIECTB; C(POPMHUPOBAHHOCTb YMEHHs OIpENesTh BAJICHTHOCTb U CTEICHb
OKHCIICHHSI XUMHUYECKUX DJJIEMEHTOB B COCOUHEHHMSX, BUJ XUMHUYECKON CBS3H
(KOBaJIeHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOAHAs), THUI KPUCTALNIMYECKON
pPEIETKM KOHKPETHOrO BEHIECTBA; C(HOPMUPOBAHHOCTH YMEHHUS OOBSCHATH
3aBUCHUMOCTb CBOWCTB BEIIECTB OT BHJAA XHMHMYECKOM CBSA3M U TUNA
KPUCTAJUIMYECKOW PEmETKH, OOMEHHBIH W JOHOPHO-aKUENTOPHBIA MEXaHU3MbI
oOpa3oBaHUs KOBQJICHTHOM CBSI3U; c(hOpMHPOBAHHOCTH YMEHUI:
KJIacCU(UIIMPOBATh: HEOPraHWYECKHWE BEUIECTBA MO HMX COCTaBY, XUMHUYECKHE
pEeakUMy MO Pa3Ju4HbIM MPU3HAKAM (YHCIy M COCTAaBY pPEarupyrollux BELIECTB,
TEIUIOBOMY 3(P(EKTy peakluH, U3MEHEHHMIO CTEIEHEW OKHCIEHHUS DJIEMEHTOB,
OOpaTHMOCTH, Y4YaCTHUIO KaTajlu3aTopa U JpYrHe); CaMOCTOSTENbHO BbIOMPAThH
OCHOBAHUS M KPUTEPHUH IS KIacCU(PUKAIMKM U3ydaeMbIX BEIIECTB U XUMUYECKUX
peakuuii; chOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI IEPUOINYECKOTO 3aKOHA



. W. MengeneeBa ©  JEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOLIYIO,
OOBSCHUTENFHYI0O U MPOTHOCTHUYECKYIO (DYHKIUMU; CHOPMUPOBAHHOCTh YMEHUI:
XapaKkTepru30BaTh FJIEKTPOHHOE CTPOECHUE aTOMOB U HIOHOB XUMHYECKUX AJIEMEHTOB
NEePBOT0—4ETBEPTOTO NEPHOIOB

[lepuomnueckon  cucrembl .M.  MengeneeBa,  UCHONB3yS  MOHSTUA

«IHEPreTUYECKHE YPOBHM», «IHEPreTHUYCCKUE IOIYyPOBHU», «S-, P-, d-aTOMHBIC
opOuTANM», «OCHOBHOE M BO30YXIEHHOE SHEPIETHUCCKHE COCTOSHHUS aToMay,
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHMHUUYECKHX DJIEMEHTOB U HUX
COCIMHEHUH 10 niepuogam v rpynmnam [lepuoauueckoit cucremsl . 1. Menneneena,
BAJICHTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX AJIEKTPOHHBIX
000s104eK; ChOPMUPOBAHHOCTh YMEHHUM: XapaKTepu30BaTh (OMHUCHIBATH) OOIIME
XMMHUYECKUE  CBOWMCTBA  BEHIECTB  PA3JMYHBIX  KJACCOB,  MOATBEPKIAThH
CYLIECTBOBAHUE TEHETHUYECKOW CBSI3M MEX]Y HEOPraHMYECKHMHU BEIIECTBAMH C
IIOMOIIBIO YpaBHEHUI COOTBETCTBYIOIINX XUMHUYECKHUX pEaAKLINA;
c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CYITHOCTh: OKHUCIUTEIBHO-

BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABIICHHS SJIEKTPOHHOrO OajaHca
ATUX peaKIui; peakIuii HOHHOro OOMEHa IyTEéM COCTaBIICHHS HMX IOJHBIX H
COKpPAalIEHHBIX  HOHHBIX  yYpPaBHEHWMM;  peakuuMid  THUAPOJIM3a;  PEaKLH
KOMILIEKCO0Opa3oBaHus (Ha MpUMepe THAPOKCOKOMIICKCOB [IUHKA U AJTFOMUHMUS );
c(hOpMUPOBAHHOCTh YMEHUSI 0OBSICHATH 3aKOHOMEPHOCTH MIPOTEKAHUSI XUMHUUECKUX
peakiui ¢ y4ETOM HMX DHEPreTUUECKUX XapaKTEPUCTHUK, XapPAKTEP H3MECHEHHS
CKOPOCTH XMMHUUYECKOM peakiMi B 3aBUCUMOCTH OT Pa3JIMUHbIX (haKTOPOB, a TAKKE
XapaKTEP CMEIICHUA XUMHWYECKOrO PAaBHOBECHS TMOJ BJIMSHUEM BHEIIHUX
BoznerictBuii  (mpunuun  Jle  Illatenbe);  chopMHUpPOBAHHOCTH  yMEHUS
XapaKTepU30BaTh XHUMHUYECKHE PEAKIHH, JICKAINIME B OCHOBE IMPOMBIILIEHHOTO
MOJIYYCHUS] CEPHOW KHCIIOThI, aMMHAKa, OOIHUE HAYYHBIC TPUHIIUITBI XUMUYECKUX
MPOU3BOJICTB; 11€71€CO00Pa3HOCTh TMPUMEHEHUSI HEOPraHWYECKUX BEIIECTB B
MPOMBINIUICHHOCTA W B OBITY C TOYKHA 3PEHUS COOTHOIICHUS PHUCK-TIONH3a;
c(hOpMUPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAaHUW O METOJaX HAYYHOI'O MO3HAHUS
SBJICHUH TPHPOALI — HAOIIOJCHUE, M3MEPEHHE, MOJCIMPOBAHHUE, DKCICPUMEHT
(peasIbHBIM W MBICJIICHHBIN), HMCIOJIB3YyEMbIX B €CTECTBEHHBIX HayKax, yMEHUS
MIPUMEHSTh 3TH 3HAHUS MPHU SKCHEPUMEHTAILHOM HCCJIEAOBAHWM BEIIECTB U JIJIS
OOBSICHEHUSI XMMHUYECKUX SIBJICHUM, UMEIOIIMX MECTO B MPHUPOJE, MPAKTHUYECKOMN
NESATETLHOCTH 4YE€JIOBEKa M B MOBCEAHEBHOU >KU3HU; CHOPMUPOBAHHOCTH YMEHUS
BBISIBJIATh B3aMMOCBSI3b XMMHWYECKUX 3HAHUN C MOHATUSIMM U TPEICTABICHUSIMU
JIPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB IJisi O0Jee OCO3HAHHOTO MOHWMAaHUS
MaTepUaTHHOTO SAMHCTBA MUPA; CPOPMUPOBAHHOCTh YMEHHUSI TIPOBOJAUTE PACUETHI:
C UCTIOJIb30BAaHUEM MOHATUM «MacCcoBasi J0JIsl BEUIECTBA B PACTBOPE» U «MOJISIpHAs



KOHLIEHTpaLsA»; MAacChl BEIIECTBA WM 00bEMA raza Mo U3BECTHOMY KOJUYECTBY
BEII[ECTBA, Macce WM O0bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BELIECTB;
TEIUIOBOTO 3(eKTa peakinu;, 3HAUYCHUS BOJOPOJHOrO IOKa3aTelsl pPacTBOPOB
KHCIIOT M IIEJIOYed C M3BECTHOM CTENEeHbIO IUCCOLMAIMM; Macchl (00BEMAa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIU OJTHO U3 UCXOHBIX BEIIECTB JIAHO
B BHUJIC PACTBOPA C ONPEICIEHHON MacCCOBOU J0JICH PACTBOPEHHOIO BEILIECTBA WJIU
JTAHO B M30BITKE (MMEET MPHUMECH); AOJU BBIXOJA MPOAYKTa PEaKIUU; 00bEMHBIX
OTHOILICHUH T'a30B;

c(hOpPMHUPOBAHHOCTh YMEHHUM: CAMOCTOSITEIBHO TUIAHUPOBATH U MPOBOAUTH
XUMUYECKUNA  DKCIIEPUMEHT  (MPOBEACHUE  pEeaklWii  HOHHOrO  OOMEHa,
NOATBEPKICHUE KAYECTBEHHOIO COCTaBa HEOPTAHMUYECKUX BEILECTB, ONPEACICHUE
Cpeabl PacTBOPOB BEIIECTB € IOMOLIBIO HWHAUKATOPOB, W3YYCHHE BIUSHUSA
pa3nuyHbBIX  (PAKTOPOB HA CKOPOCTh XUMHUYECKOM  peakluu, pelieHue
OKCIIEPUMEHTAJIbHBIX 3aa4 1o TemaM «Mertamibe»y u  «Hemerams») c
cOOJII0ICHHEM TTpaBMJl 0€30I1aCHOr0 OOpaIleHHs C BEIECTBaMHU U J1a00paTOPHBIM
o0opyaoBaHueEM, GOPMYJIHPOBATH LIETb UCCIIEI0BAHUS, TPEACTABIATH B PA3JINYHOM
dbopMe  pe3ynbTaThl  OKCIEPUMEHTA, aHAJU3UpPOBAaTh M OIEHUBATH  UX
JIOCTOBEPHOCTB;

c(OpMUPOBAHHOCTh YMEHUI: COOIIOAATh MpaBUiia MOJb30BaHUS XUMUUECKON
MOoCyIol M Ja0OpaTOpPHBIM 00OpYyJOBaHHEM, OOpaIlleHHs C BEUIeCTBAaMU B
COOTBETCTBHHM C HWHCTPYKIUSMU TIO BBIMOJHEHUIO J1a0OPATOPHBIX XMUMHYECKUX
OMBITOB, JKOJOTMYECKH LEIEeCOO0pa3HOro TMOBEAEHUSI B ObITY W TPYIAOBOH
JEATEIbHOCTH B LEIAX COXPAaHEHHsI CBOErO 3/I0POBbS, OKPYKAKOLIEH MPUPOIHON
Cpelbl M JOCTHXKEHMS €€ YCTOMYMBOIO PpAa3BUTHSA, OCO3HAaBAaThb ONACHOCTH
TOKCUYECKOTO JIEMCTBUSI HA JKUBBIE OPraHU3Mbl ONPENEIEHHBIX HEOPTaHUYECKUX
BeIecTB, MoHuUMas cmbica mokasarens [IJIK;  cdhopmupoBaHHOCTH yMeHUI:
OCYUIECTBJIATH 1EJICHANPABIICHHBIN TOUCK XUMUUYECKOW MH(DOPMAILIUU B Pa3IUUYHbBIX
WCTOYHMUKAX (HAay4dHass W Yy4YeOHO-HaydHasl JHTEpaTypa, CpPeACTBA MacCOBOM
uHpopmanuu, VHTEpHET W Jpyrue), KPUTUUYECKU AHAIU3UPOBATH XUMHUYECKYIO
uHbopMalmio, mnepepadaThiBaTh €€ U HCMNOJb30BaTh B COOTBETCTBUH C
MOCTaBJICHHOM y4eOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo
Ne HaunMeHoBaHMe pa3je/ioB U TeM JJyiekTpoHHbIE (LU pPOBbIE)
n/n NPOrpaMMel Kontpoabusie IIpakrnyeckne | 00pasoBaTelbHbIe peCypehl
Bcero padoThI padoThI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMUH
[Tpeamer opranndeckoit xumuu. Teopus
1.1 CTPOCHHUSI OPTAaHUYECKUX COSAMHEHUM A. 8 0 0 https://content.edsoo.ru/lab/subject/5/
M. bytneposa
Hroro o pasneny 8
Pa3nea 2. Yriesogopoasbl
[IpenenbHbIE YTI1€BOOPOIBI — AJIKAHBI,
2.1 5 0 0 https://content.edsoo.ru/lab/subject/5/

OUKJIOAJIKaHbI

HenpenenbHble yrieBogopO/Ibl: aJIKEHBI,

2.2 ANKAHEHBI, ATKUHEI 14 0 1 https://content.edsoo.ru/lab/subject/5/

2.3 ApomatudecKkue yriieBoaopo/Ibl (apeHbl) 8 0 0 https://content.edsoo.ru/lab/subject/5/

[IpupoHbIE HCTOYHUKH YTIEBOAOPOIOB U

2.4 uX mepepadboTka

4 0 0 https://content.edsoo.ru/lab/subject/5/

2.5 ["anmoreHpou3BOIHBIE YTIEBOIOPOIOB 4 1 0 https://content.edsoo.ru/lab/subject/5/
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Hroro no pazueny 35

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1 Cruptel. denon 11

https://content.edsoo.ru/lab/subject/5/

KapOoHuibHble COeMHEHUS: allbIeTUIbI
3.2 1 KeToHbl. KapOOHOBBIE KHCIIOTHI. 21
Crnosxubie 3¢upsl. XKupbl

https://content.edsoo.ru/lab/subject/5/

3.3 VYriaeBoasl 9

https://content.edsoo.ru/lab/subject/5/

Hroro no pazneny 41

Pa3znen 4. A3oTconepkamye OpraHudecKkue coeuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 12

https://content.edsoo.ru/lab/subject/5/

Hroro no paszneny 12

Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS

5.1 BricOKkOMONEKyYIIIpHBIE COETUHEHUS 6

https://content.edsoo.ru/lab/subject/5/

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10
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https://content.edsoo.ru/lab/subject/5/
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https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/

11 KJIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

MPOrpamMMbI Beero Kourposbubie | IlpakTHueckue | ofpasoBaTeabHbIe pecypcehl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit
3aKoH U [leproanyeckas cucrema )
1.1 T y— 1 1 9 0 0 https://content.edsoo.ru/lab/subject/5/
Menneneena
Crtpoenue BemiecTBa. MHOroo0Opasue .
1.2 BEIIECTB 11 1 0 https://content.edsoo.ru/lab/subject/5/
1.3 XUMHUYECKUE PEAKIIUU 19 1 3 https://content.edsoo.ru/lab/subject/5/
Hroro mo pazueny 39
Pa3nen 2. Heoprannueckasi XuMust
2.1 Hemertamiet 31 1 3 https://content.edsoo.ru/lab/subject/5/
2.2 MerTtayuiel 23 1 2 https://content.edsoo.ru/lab/subject/5/
Hroro no pazneny 54
Pa3zgen 3. XumMus u :Ku3HbL
MeTtoabl NO3HAHUSA B XUMUHU. XUMUS
3.1 9 0 0 https://content.edsoo.ru/lab/subject/5/

U )KHU3Hb



https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
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https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
Ne Hara oOpa3oBaTe/ibHbIE
Tema ypoka
n/n Konrposibubie | IlpakTuveckne | usydeHusi | pecypcbl
padoThI padoTshI

Bcero

[IpeameT u 3HaYCHUE OPraHUICCKOMN
XHUMUH, TIPEJICTABIICHUE O
MHOT000pa3uu OPraHuIECKUX
COCIMHEHUN

1 0 0 https://stepenin.ru/tasks/organic

SHGKTpOHHOC CTPOCHHUEC aTOMA
yriaepojaa (OCHOBHOE U

2 BO30YXK/IEHHOE COCTOSIHIS). 1 0 0 https://stepenin.ru/tasks/organic
BanenTHbIe BO3MOXKHOCTH aToMa

yriiepoa

XUMHYECKas CBA3E B OpPraHu4eCKux
coeMUHEHNIX. MexXaHu3MEbl
00pa3oBaHus KOBAJIEHTHOU CBSI3H,
CIocoObl pa3pbiBa CBsI3EH

1 0 0 https://stepenin.ru/tasks/organic

Teopust cTpoeHUsI OpraHUYECKUX

coenmHenmit A. M. ByTieposa 1 0 0 https://stepenin.ru/tasks/organic

Bunel nsomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. JJIEKTPOHHBIE
3 PEeKTH B MOJIEKYIaX
OpPraHUYECKUX COECAMHEHUN

1 0 0 https://stepenin.ru/tasks/organic



https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic

[IpencraBnenue o knaccudurkanum
U CUCTEeMaTH4ecKasi HOMEHKJIaTypa
(IUPAC) oprannyeckux BeIIECTB

https://stepenin.ru/tasks/organic

Knaccudukanus peakuuii B
OPraHN4eCKON XUMHH

https://stepenin.ru/tasks/organic

Cucremaruzanys 1 00001ene
3HAHUH 110 TEME

https://stepenin.ru/tasks/organic

AJIKaHBI: TOMOJIOTUYECKHUH DS,
obmrast popmysa, HOMEHKIATypa 1
W30MEpHsI, IICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYIT

https://stepenin.ru/tasks/organic

10

duznyeckue 1 XUMHUUECKHE
CBOMCTBA aJIKaHOB

https://stepenin.ru/tasks/organic

11

HaxoxxaeHue alkaHoB B IPUPOJIE.
CrniocoObl osTyyeHHs U IpUMEHEHNE
aIKaHOB

https://stepenin.ru/tasks/organic

12

[uknoankansl: oomas Gpopmyia,
HOMEHKJIaTypa 1 U30Mepus,
0COOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOUCTB, CIIOCOOBI
MOJTyYeHHUs U IPUMEHEHHE

https://stepenin.ru/tasks/organic



https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic

13

Pemenue pacuéTHbIX 3a1a49 Ha
oIpeiesieHUEe MOJICKYJIAPHOU
(hOpMyJIbI OPraHUYECKOro BEIECTBA
10 MaCCOBBIM JIOJIIM aTOMOB
9JIEMEHTOB, BXOSIIUX B €TI0
coctaB. CucremMaTu3anus 1
000011IeHNE 3HAHUH I10 TEME

https://stepenin.ru/tasks/organic

14

AJIKEHBI: TOMOJIOTHYECKHUH P,
oOmrast popmysa, HOMEHKIATYpa,
AJICKTPOHHOE U IPOCTPAHCTBEHHOE

https://stepenin.ru/tasks/organic

cTpoeHue Mosekya. CTpyKTypHas U
LUC-TPAHC-U30MEPUS AIKEHOB

15

duznueckue 1 XUMHUYECKHE
CBONCTBA ankeHoB. [IpaBuiio
MapkoBHHKOBa

https://stepenin.ru/tasks/organic

16

CriocoObl mosTyyeHHs U IpUMEHEHNE
aJIKEHOB

https://stepenin.ru/tasks/organic

17

ITpakTuyeckas pabora Ne 1 o teme
"[losryyeHne sTHIIEHA U U3yUYEHHE
€ro cBOMcCTB"

https://stepenin.ru/tasks/organic

18

Pemenue pacu€THpIx 3a1a4 Ha
ONpEEICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHMYECKOTO BEIIECTBA

https://stepenin.ru/tasks/organic



https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
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https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic

AJIKaJIMEHBI: CONPSKEHHBIE,
M30JIMPOBaHHBIC, KYMYJIHMPOBAHHBIEC.

19 OCOBEHHOCTH IEKTPOHHOTO https://stepenin.ru/tasks/organic
CTPOCHHS
XUMUYECKue CBOICTBa ) )
20 COMPSIREHHBIX TACHOB https://stepenin.ru/tasks/organic
CriocoObl osTy4yeHHs U IPUMEHEHNE . )
21 ATKA/THEHOB https://stepenin.ru/tasks/organic
AJIKUHBI: TOMOJIOTHYECKUH P,
oOmrast popmysa, HOMEHKIATYpa,
22 9JICKTPOHHOC M MPOCTPAHCTBCHHOC https://stepenin.ru/tasks/organic
CTpOCHHE MOJIEKYJ, (pu3udeckue
CBOICTBa
23 XHUMHYECKHE CBOUCTBA AJIKUHOB https://stepenin.ru/tasks/organic
24 KauecTBeHHbIE peakiiy Ha https://stepenin.ru/tasks/organic
TPOMHYIO CBA3b
CriocoObl MosTyueHus: ¥ IpUMEHEHUe . )
25 S https://stepenin.ru/tasks/organic
Pemenue 3agau: pacuérsl 1o . .
26 yPABHEHHIO XHMHYECKOi PEAKIIHH https://stepenin.ru/tasks/organic
Cucremaruzamnus 1 00001eHe ] .
27 https://stepenin.ru/tasks/organic

3HAHU 110 TEME



https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
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https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
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https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic

28

ApEHBI: TOMOJIOTUYECKUH PS/I,
obmrast popmyna, HOMEHKIATYpa.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJI OeH301a U
TOJTyoJIa, UX (PU3NYECKUE CBOICTBA

https://stepenin.ru/tasks/organic

29

XUMHUYECKUE CBOMCTBA APEHOB:
peaKIuu 3aMeIICHUs

https://stepenin.ru/tasks/organic

30

XHUMUYECKUE CBOKWCTBA APEHOB:
peaxkuu NpruCcCOECIUHEHN,
OKHCJIEHHE TOMOJIOTOB O€eH3071a

https://stepenin.ru/tasks/organic

31

Oco0EHHOCTA XMMHUYECKUX CBOMCTB
CTUpOJIa

https://stepenin.ru/tasks/organic

32

Pemenue pacu€rHbix 3a/1a4 Ha
ONpeIEIICHUE MOJIEKYIISIPHOU
(hOpMyIbI OPraHUYEeCKOTO BEIECTBA

https://stepenin.ru/tasks/organic

33

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
apeHoB

https://stepenin.ru/tasks/organic

34

T'enetnyeckas cBsI3b MCXKIY
Pa3iIMUHBIMU Kj1aCCaMU
YIIIEBOJOPOIOB

https://stepenin.ru/tasks/organic

35

Pacuétel 10 ypaBHEHUAM

https://stepenin.ru/tasks/organic

XUMHYECKUX PEAKIIUH.
Cucrematuzanusa 1 0000IIeHne
3HAaHUHU 110 TEME



https://stepenin.ru/tasks/organic
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https://stepenin.ru/tasks/organic
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https://stepenin.ru/tasks/organic
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36

[Tpuponusiii ra3. [lomyTHbie
He(TSAHBIC Ta3bl

https://stepenin.ru/tasks/organic

37

KameHHbIi1 yroip 1 IpOLyKThl €ro
nepepadboTKu

https://stepenin.ru/tasks/organic

38

Hedts u ciocoOb1 €€ nepepaboTKy.

[IpumeneHne npoayKToOB
nepepadoTku HepTH

https://stepenin.ru/tasks/organic

39

I'enetnueckas CBS3b MEKAY
Pa3IMYHBIMU KJIacCaMu
yTIEBOIOPOIOB

https://stepenin.ru/tasks/organic

40

FaJ'IOl"eHOHpOI/IBBOI[HbIe
YrJIIEBOAOPOAOB: 3JICKTPOHHOC
CTPOCHHUEC; PCAKIIHNH 3aMCIICHHA
rajaorcHa

https://stepenin.ru/tasks/organic

41

JlelicTBHE 1Ien0o4Yer Ha
TaJIOTEeHIIPOU3BOIHBIC.
BzauMmogeiictBue
JUTAIOTCHAIKAHOB C MarHUEM U
IIMHKOM

https://stepenin.ru/tasks/organic

42

Cuctemaru3zanus 1 00o01eHne
3HaHUH 110 paslueny
"Yrinesonopoast”

https://stepenin.ru/tasks/organic

43

KonTponbhas pabota no teme
"Yrnesonopoast"

https://stepenin.ru/tasks/organic

44

Hpe[[CJ'IBHBIe OJHOATOMHBIC

https://stepenin.ru/tasks/organic
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https://stepenin.ru/tasks/organic
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CIIHPTHI: TOMOJIOTHYECKHH DI,
obmrast popmyna, cTpoeHue
MOJICKYII, ©30MEPHS,
HOMEHKIJIATYpa, KJIacCU(p UKL,
¢usnveckre CBONCTBA

45

XHUMUYECKUE CBOMCTBA MPEACTbHBIX
OJIHOATOMHBIX CITUPTOB

https://stepenin.ru/tasks/organic

46

Crioco0bl 1oJTyuyeHus: ¥ IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB

https://stepenin.ru/tasks/organic

47

[IpocTeie 3¢upbl: HOMEHKIATYpa U
n30Mepusi, 0COOCHHOCTH
(HDUBUYIECKUX M XUMHYECKHUX
CBOICTB

https://stepenin.ru/tasks/organic

48

MHOroaToMHbIE CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX
(busznuecKkrue 1 XUMUYECKHe
CBOMCTBA

https://stepenin.ru/tasks/organic

49

CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe
MHOT'02TOMHBIX CIIUPTOB

https://stepenin.ru/tasks/organic

50

DEeHOJI: CTPOCHUE MOJIEKYIIBI,
¢u3nueckue cBOMCTBa.
TokcuuHOCTH PeHOIa

https://stepenin.ru/tasks/organic

51

XuMuyeckue cBoiicTBa (heHoa

https://stepenin.ru/tasks/organic



https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
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https://stepenin.ru/tasks/organic
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52

CriocoObl MOJTy4eHUS ¥ IPUMEHEHHE
¢denona

https://stepenin.ru/tasks/organic

53

[TpakTuyeckas pabora Ne 2.

https://stepenin.ru/tasks/organic

Pemenne sxcriepuMeHTaIbHBIX
3agad 1o Teme "CrupTsl 1 heHonsr"

54

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

https://stepenin.ru/tasks/organic

55

AJTbJeTH/IBI ¥ KETOHBI: 3JIEKTPOHHOE
CTpOCHHE KapOOHHUIBHOM TPYIIIIbI;
TOMOJIOTUYCCKHUE PAOBI, O6HIa$I
dbopMmyIa, u3omMepus u
HOMEHKJIATypa

https://stepenin.ru/tasks/organic

56

AJnbAETUAB U KETOHBI: (PU3NYECKUE
CBOMCTBA; peakl NPUCOETUHEHNUS

https://stepenin.ru/tasks/organic

57

Peakuuu okucienus u
KaueCTBEHHbIE PEAKIUU AJIbJICTHI0B
U KETOHOB

https://stepenin.ru/tasks/organic

58

CriocoObl TTOTy4eHHS AJIbIETUIOB U
KETOHOB

https://stepenin.ru/tasks/organic

59

OIHOOCHOBHEBIE TIPEIETTHLHBIE
KapOOHOBBIE KHCIIOTHI,
0COOEHHOCTH CTPOCHHUS UX MOJIEKYJI

https://stepenin.ru/tasks/organic
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https://stepenin.ru/tasks/organic
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https://stepenin.ru/tasks/organic

60

W3omepust 1 HOMEHKIATypa
KapOOHOBBIX KUCJIOT, UX
¢dusnueckue cBoiicTBa

https://stepenin.ru/tasks/organic

61

XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

https://stepenin.ru/tasks/organic

62

Oco0eHHOCTH CBOWCTB MYpPaBbHHOM
KHCIOTHl. MHOTOOOpa3ue

https://stepenin.ru/tasks/organic

KapOOHOBBIX KHUCJIOT

63

OcoOEHHOCTH CBOWCTB:
HeMnpeeIbHBIX U apOMaTHYECKUX
KapOOHOBBIX, JUKAPOOHOBHIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BHICIIUX
KapOOHOBBIX KHUCIOT

https://stepenin.ru/tasks/organic

64

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KUCIIOT

https://stepenin.ru/tasks/organic

65

CriocoObl osTyueHHst U IpUMEHEHNE
KapOOHOBBIX KUCIIOT

https://stepenin.ru/tasks/organic

66

CrnosxxHbie 3(hUpBI: TOMOJOTHYECKUN
psn, obmast hopmysa, H30MepHus U
HOMEHKJIaTypa

https://stepenin.ru/tasks/organic

67

dusznuecKkue U XUMUYEeCKHe
CBOMCTBa 3(UpPOB

https://stepenin.ru/tasks/organic
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https://stepenin.ru/tasks/organic
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https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
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https://stepenin.ru/tasks/organic
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https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic

68

Pemenue pacuéTHbIX 3a71a4: MO
YpaBHEHHUIO XUMUYECKOW peaKini,
Ha OIpeieTICHNe MOJIEKYISIPHON
(bOopMyIIbl OPraHuYecKOro BEIECTBA

https://stepenin.ru/tasks/organic

69

[TpakTuyeckas padora Ne 3.
Pemenne skciepuMeHTAIBHBIX
3agad no Teme "KapOoHoBbIe
Kuca0Thl. CiiokHbIe YGUpHI"

https://stepenin.ru/tasks/organic

70

XKupsr: crpoenne, pundeckue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)

https://stepenin.ru/tasks/organic

71

OcoOeHHOCTH CBOMCTB KUPOB,
COZIepIKaINX OCTATKH

https://stepenin.ru/tasks/organic

HenpeAeIbHbIX KUPHBIX KUCIIOT.
XKups! B npupone

72

Mbl1a KaK COJIM BBICIIHNX
KapOOHOBBIX KHCJIOT, X MOIOIIEe
neuicreue. Ilonstue o
CUHTETUYECKMX MOIOIIUX CPEICTBAX
(CMO)

https://stepenin.ru/tasks/organic

73

I'eneTnyeckas CBsI3b
YTJIEBOJOPOIOB U
KHUCJIOPOJACOAEPKAIINX
OPraHUYECKUX BEILECTB

https://stepenin.ru/tasks/organic

74

Pacuétnl o YpPaBHEHUSAM
XUMHYECKUX PEAKIUI

https://stepenin.ru/tasks/organic



https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic
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https://stepenin.ru/tasks/organic
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https://stepenin.ru/tasks/organic
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https://stepenin.ru/tasks/organic
https://stepenin.ru/tasks/organic

75

Cucremaruzanys 1 00001eHe
3HAHUH 110 TEME

https://stepenin.ru/tasks/organic

76

OO1m1ast XxapaKTEpUCTHKA YTIICBOJIOB
U KJ1acCU(pUKAIHSI YTIIEBOOB
(MOHO-, TU- ¥ TIOJIMCAXapHUIbI)

https://stepenin.ru/tasks/organic

77

Mounocaxapubl: puznueckue
CBOMCTBA U HAXOXJICHUE B IPUPOJIE

https://stepenin.ru/tasks/organic

78

IIpuMeneHune TIIOKO3bI, €€
3HAQUYEHHE B )KU3HEACATEIBHOCTH
opraHusma

https://stepenin.ru/tasks/organic

79

HI/ICEIXapI/II[BIZ caxapo3a, MajJibTO3a U
nakrto3a. Haxoxaenue B npupoac u
IIPUMCHCHHUC NUCaXapUuI0B

https://stepenin.ru/tasks/organic

80

[Tonucaxapupl: cTpoeHHUE
MaKpOMOJIeKyJ, (pu3nyeckue u

https://stepenin.ru/tasks/organic

XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

81

[TonsiTHe 06 NCKYCCTBEHHBIX
BOJIOKHAX

https://stepenin.ru/tasks/organic

82

Pemenue pacueTHbIX 3a/1a4 Ha
ONpeAeIeHUE JOJIH BbIX0O/1a
MPOAYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOXKHOTO

https://stepenin.ru/tasks/organic
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83

Cucremaruzamst W 0000OLIeHnE
3HAHHUU 10 pa3Jeiny

https://stepenin.ru/tasks/organic

84

KontposnbHas paboTa mo teme
"Kucnoponacoaepxaniue
OpraHUYeCKUe COCTUHEHUA"

https://stepenin.ru/tasks/organic

85

AMUHBL: KJIaccupUKaIys, CTpOCHNE
MOJIeKYJI, obmas popmyia,
M30MepHsi, HOMCHKIIATypa U
¢busnveckue CBOMCTBA

https://stepenin.ru/tasks/organic

86

XUMUYECKHUE CBOMCTBA
amn(aTHIecKuX aMHHOB

https://stepenin.ru/tasks/organic

87

AHWIVH: CTPOCHUE AHWINHA,
0COOEHHOCTH XMMHUYECKUX CBOMCTB
aHMJIMHA

https://stepenin.ru/tasks/organic

88

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
ann(paTHYECKUX aMHUHOB

https://stepenin.ru/tasks/organic

89

AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1
nzomepusl, pusnueckue CBoiCTBa.
OTI[GJ'II)HI)IG MnpeaCTaBUTEIN O~

https://stepenin.ru/tasks/organic

AMHWHOKHCIIOT
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90

XHUMHUYECKHE CBOMCTBA
AMHHOKHUCIIOT, UX OMOJIOrMYECKOE
3HAYCHHUE aMUHOKHCIIOT. CUHTE3 U
THIPOJIU3 TIENTHIOB

https://stepenin.ru/tasks/organic

91

benku kak npupoHbIe TOTUMEPHI;
CTPYKTYpHI OEJIKOB

https://stepenin.ru/tasks/organic

92

XUMHYECKHE CBOMCTBA OEIIKOB

https://stepenin.ru/tasks/organic

93

A3oTcoaepikaiye
TeTEPOIUKIMYCCKUE COSTUHCHUS.
HyxknenHoBbIe KUCIIOTBI: COCTaB,
CTpPOCHHUE U OMOJIOTHYECKas poiib

https://stepenin.ru/tasks/organic

94

[IpakTuueckas padorta Ne 4.
Pemenue skcriepuMeHTaIbHBIX
3aja4 1o reme "A3oTcoaepxaline
OpraHu4ecKue coeanHeHus"

https://stepenin.ru/tasks/organic

95

ITpakTuueckas padora Ne 5.
Pemrenue skcnepuMeHTaIbHBIX
3a1a4 o Teme "Pacno3HaBaHue
OpraHUYECKUX COETUHEHHI"

https://stepenin.ru/tasks/organic

96

KonrtponbHas pabora no Teme
"A30TcoepKalie OpraHn4ecKue
coequHeHus"

https://stepenin.ru/tasks/organic

97

OCHOBHBIE IOHATUS XUMHUHU
BBICOKOMOJIEKYJIIPHBIX COCUHEHNN
Y METO/BI UX CUHTE3a —
MTOJIMMEPU3ALUs U

MTOJIMKOHACHC AU

https://stepenin.ru/tasks/organic
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ITmacTMaccel. YTunuzanusa u _ _
98 IepepaGoTka MIaCTHKa 1 0 0 https://stepenin.ru/tasks/organic
DJIaCTOMEPHI: HaTypajibHbIN . ] )
99 CHHTETHUECKHE KaydyKi. Pesuma 1 0 0 https://stepenin.ru/tasks/organic
BonoxkHa: HaTypanbHBbIE,
I/ICKyCCTBeHHbIe, CHUHTCTHUYCCKUC. i i
100 TToMMMepHI CIIEHATEHOTO 1 0 0 https://stepenin.ru/tasks/organic
HAa3HAYCHUA
[IpakTuueckas padorta Ne 6.
Pemenue skciepuMeHTAIBHBIX _ _
101 33184 110 TeMe "PacrIo3HABAHMUE 1 0 1 https://stepenin.ru/tasks/organic
IacTMacc U BOJIOKOH"
O00011IeHIE U CUCTEMATU3AIUS
M3YYEHHOTO MaTepuaa 1o TeMe ) )
102 "BBICOKOMOJIEKYIAPHbIE 1 0 0 https://stepenin.ru/tasks/organic
coeqnHeHusa"
OBILIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME 102 3 6
11 KJIACC
KoanuectBo yacos DJIeKTPOHHBbIE HU(PPOBLIE
Ne Hara
/ Tema ypoka Konrtposbnbie | IIpakTtuyeckue obpasosaTeanmmie
n/m Bcero M3YHEHUSl | hecypenl

padoThl

padoTbl
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Atom. CocTaB aTOMHBIX sJIEP.
XUMHAYECKHUH dJIeMEHT. M130TOIbBI

https://stepenin.ru/tasks/chemvariants

CTpoeHue AIIEKTPOHHBIX 000JI0UEK
aTOMOB, KBAHTOBBIC YHCJIa

https://stepenin.ru/tasks/chemvariants

Knaccudukanuss XUMHIeCKHX

9JIEMEHTOB (s-, P-, d-, f-3;meMeHTHI)

Pacnpenenenue 351eKTpOHOB 110
ATOMHBIM OpOUTAJISAM

https://stepenin.ru/tasks/chemvariants

DJeKTpOHHBIE KOH(PUTYpaIHH
aTOMOB 3JICMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUH

https://stepenin.ru/tasks/chemvariants

DNeKTpOHHBIE KOH(MUTYpaIHH
HOHOB.

aﬂeKTpOOTpI/IHaTeHBHOCTb

https://stepenin.ru/tasks/chemvariants

Ileproauueckuii 3aK0H U
[lepnonnueckas cucrema
XUMHYECKUX 3jieMeHToB J[. 1.
Menneneena, CBSI3b C
COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB

https://stepenin.ru/tasks/chemvariants

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMUYECKHX AJIEMEHTOB U
00pa3yeMbIX UMH MIPOCTHIX U
CJIOKHBIX BEIIECTB MO IpyHnaM u
nepuoiaM

https://stepenin.ru/tasks/chemvariants
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Cucremarusanus U 00001eHue
3HAaHUH 110 TEME

https://stepenin.ru/tasks/chemvariants

10

Buner xumMuueckou CBSI3H.
Mexanu3mbl 00pa3oBaHMs
KOBaJICHTHOM CBsI3U. BogopoaHas
CBsI3b. MeXMOJIeKYISIpHBIC
B3aUMOJICUCTBUA

https://stepenin.ru/tasks/chemvariants

11

BaneHaTHOCTE 1 BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b
ANEKTPOHHOU CTPYKTYPBI MOJIEKYII C
MX TEOMETPUUYECKUM CTPOCHUEM

https://stepenin.ru/tasks/chemvariants

12

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCIMHCHMUAX: COCTaB U
HOMCHKIJIaTypa

https://stepenin.ru/tasks/chemvariants

13

BeniectBa MoJieKynsipHOTO 1
HEMOJICKYJIIPHOTO CTpOeHMsI. THrbl
KpI/ICTaJ'IJ'II/I‘-IeCKI/IX peHIGTOK 158
CBOMCTBA BEIIECCTB

https://stepenin.ru/tasks/chemvariants

14

[TonsiTHE O IUCIIEPCHBIX CUCTEMAX.
ITpencraBieHne 0 KOJUIOUIHBIX
pacTBOpax

https://stepenin.ru/tasks/chemvariants

15

WcTuHHBIE pacTBOPHI: HACBILICHHbBIE
Y HEHACBIIIEHHBIE, PACTBOPUMOCTD.
Kpucramnoruapatst

https://stepenin.ru/tasks/chemvariants

16

CriocoOb! BEIpaKEHUS
KOHIIEHTPAllUN pacTBOPOB

https://stepenin.ru/tasks/chemvariants
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17

Pemenue 3amay ¢ UCIIOJIL30BAHUEM
HOHATHH ""MaccoBas OOJIA

https://stepenin.ru/tasks/chemvariants

pacTBOpEHHOTO BemiecTa',
"MoJisipHast KOHIEHTparus'"

18

Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHMYECKUX BEIIECTB

https://stepenin.ru/tasks/chemvariants

19

Cucremarusanus U 00001IeHne
3HAHUU II0 TEME

https://stepenin.ru/tasks/chemvariants

20

KonTtponbsHas pabora mo Temam
"Crpoenue atoma. [lepuoanueckuit
3akoH u [lepuoanueckas cuctema
XUMHUYECKUX 3jiemMeHToB J[. 1.
Menpeneena", "CTpoeHue BEIIECTBA.
MHuoroo6pasue BemecT"

https://stepenin.ru/tasks/chemvariants

21

Knaccudukamnms xumuaeckux
peaKkIuil B HEOPraHUYECKON 1
OpTraHWYECKON XUMHUH. 3aKOH
COXpaHEHHUs MacChl BELIECTB; 3aKOH
COXpaHEHHUs U IPEBPAICHUS
SHEPIHH NMPU XUMUYECKUX PEAKIUAX

https://stepenin.ru/tasks/chemvariants

22

TennoBble 3¢ (HeKThl XUMUYECKHX
peakuuii. Tepmoxummudeckue
ypaBHEHUS

https://stepenin.ru/tasks/chemvariants

23

Brrunciaenus mo YpaBHCHHUAM
XUMHUYCCKUX peaKHI/Iﬁ n
TCPMOXUMHUYCCKUM YPaBHCHUAM

https://stepenin.ru/tasks/chemvariants
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24

CKOpOoCTh XMMHUYECKOH peaklnH, e€
3aBUCUMOCTD OT PA3JIMYHBIX
dakropoB. Katanus u karaan3aTopsl

https://stepenin.ru/tasks/chemvariants

25

I'omorenHbIe 1 Ir€TCPOrcHHLBIC

https://stepenin.ru/tasks/chemvariants

peakuu

26

[IpakTuueckas padbora Ne 1 mo Teme
"BnustHue pa3nuvHbIX GaKTOPOB HA
CKOpPOCTh XUMHYECKON peakiun"

https://stepenin.ru/tasks/chemvariants

27

Oo6parumsbie 1 HEOOpaTUMBIE
peaknuu. XMMU4YECKOE PABHOBECHE

https://stepenin.ru/tasks/chemvariants

28

[IpakTuueckas padora Ne 2 o Teme
"BnustHue pa3nudHbIX GaKTOPOB HA
II0JIO)KEHUE XUMHUYECKOT O
paBHOBECHS"

https://stepenin.ru/tasks/chemvariants

29

DAEKTPOIUTHYECKAS AUCCOIUAITHS.
CuiibHBIE U CJTa0bIe DJIEKTPOJIUTHI.
Crenens auccolanum

https://stepenin.ru/tasks/chemvariants

30

HNonnoe npousseaenue Boasl. Cpena
BOJIHBIX PacTBOPOB. BonopoaubIi
nokazarens (pH) pactBopa

https://stepenin.ru/tasks/chemvariants

31

I'maponus coneit. Peakiuu,
MIPOTEKAIOIIIKE B PACTBOPAX
AJEKTPOJIUTOB

https://stepenin.ru/tasks/chemvariants
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[IpakTrueckas padota Ne 3 o Teme

32 "XMMHYECKHE PEAKIIUU B PACTBOPAX https://stepenin.ru/tasks/chemvariants
3EKTPOJIUTOB"
OKUCINTETFHO-BOCCTAHOBUTEIILHBIE
33 peakiuu. BaxxHeiime OKuCIuTeNu https://stepenin.ru/tasks/chemvariants
U BOCCTAaHOBUTEIN
Meto/1 37eKTPOHHOTO https://stepenin.ru/tasks/chemvariants
34 (3JIeKTOHHOMOHHOT0) OajaHca
35 DNEeKTPOIN3 PACTBOPOB U PaCIIaBOB https://stepenin.ru/tasks/chem-
BEILECTB variants
https://stepenin.ru/tasks/chemvariants
36 Pemenue 3a1a4 pa3nuyHBIX THIIOB
https://stepenin.ru/tasks/chemvariants
37 Pemenne 3a1a4 pa3au4HbIX TUIIOB
Cucremarusanus 1 00001eHne
38 3HaHUH 110 TeMe "XUMUYECKUe https://stepenin.ru/tasks/chemvariants
peakuun"
39 KonrponbHas pabora no reme https://stepenin.ru/tasks/chemvariants
"Xumnueckue peakuuu"
ITonosxenue HEMETAJIOB B
Ilepnonnueckoi cucreme
XUMHYECKHX dy1eMeHToB J[. 1.
40 https://stepenin.ru/tasks/chemvariants

Meunneneesa 1 0COOEHHOCTH
CTpoeHHs X aToMOB. Ouznueckue
CBOICTBAa HEMETAJJIOB
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41

AmloTponuss  HeMeTajioB  (Ha
npumepe KHCJIOPOAa, cepBl,
docdopa u yriaepona)

https://stepenin.ru/tasks/chemvariants

42

Bonopon: monyuenue, puzndeckue
Y XMMHYECKUE CBOMCTBA. ['uapubt

https://stepenin.ru/tasks/chemvariants

43

I"anorensl: HaXOX/IEHUE B IPUPO/IE,
CHocoOBI MOMyYeHUs, PUIUIECKUE U
XUMHYECKHUE CBOMCTBA

https://stepenin.ru/tasks/chemvariants

44

I"anorenoBoniopoabl. Baxkneiue
KHUCJIOPOJCOAEPIKAIINE COCTMHEHUS
raJoreHoB

https://stepenin.ru/tasks/chemvariants

45

JlaGopaTopHble U TPOMBITIICHHBIE

https://stepenin.ru/tasks/chemvariants

CIIOCOOBI MOTYyYEHUS TaJOTEHOB.
IIprMeHeHne rajJoreHoB U ux
COeIMHEHUN

46

[TpakTuyeckas padora Ne 4.
Pemenune sxcriepuMeHTATBHBIX
3aja4 1o Teme

"T"anmorensr"

https://stepenin.ru/tasks/chemvariants

47

Kucnopon: nabopatopHsie u
MIPOMBIIIIJICHHBIE CTIOCOOBI
MONTy4eHus1, PU3NYECKUE U
XUMHYecKue cBoiicTBa. O30H.
[IpumeHeHne KUCIOpOIa U 030HA

https://stepenin.ru/tasks/chemvariants
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48

OKcuIbl ¥ IEPOKCHIBI

https://stepenin.ru/tasks/chemvariants

49

Pemrenne 3a/1av pa3JIMYHbIX TUIIOB

https://stepenin.ru/tasks/chemvariants

50

Cepa: HaXOXJICHHE B TIPUPO/IC,
CIOCOOBI MOJTydeHHUsI, PU3NUECKHE U
XUMHYECKHE CBOWCTBA

https://stepenin.ru/tasks/chemvariants

51

CepoBoaopon, cyiabhuibl

https://stepenin.ru/tasks/chemvariants

52

Kucnopoaconepxaiiye coeAMHEHUS
cepbl. OCOOEHHOCTH CBOWCTB
CEPHOI KUCIIOTHI

https://stepenin.ru/tasks/chemvariants

53

[TpakTuueckas paborta Ne 5.
Peuienne skcnepruMeHTaIbHBIX
3a/1a4 10 TeMe

"Cepa u e€ coenuHeHus"

https://stepenin.ru/tasks/chemvariants

54

A30T: HaX0XJACHUE B IPUPOJE,
CIocoObI OMy4YeHUs!, PUINIECKUE U
XUMHYECKHE CBOMCTBA. AMMUAK,

https://stepenin.ru/tasks/chemvariants

HUTPpUIbL

55

Kucnopoaconepxamme coefuHEeHHUS
asora. OcoOOEHHOCTH CBOMCTB
a30THOU KHUCIIOTHI

https://stepenin.ru/tasks/chemvariants

56

IIpumenenue azora u €ro
coeiMHeHU. A30THbIe y100peHus

https://stepenin.ru/tasks/chemvariants
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57

dochop: HaxOXKIEHHUE B IPUPOJE,
CrocoObI MoJydeHus, pu3nyeckue u
XUMHUYecKue cBoricTBa. Dochuas u

bochun

https://stepenin.ru/tasks/chemvariants

58

Oxkcubl hocdopa,
dbocdopconepxkarnire kKucaoTsl. Conu
dhocopHOIi KHCTOTHI

https://stepenin.ru/tasks/chemvariants

59

[Ipumenenue dochopa u ero
coeaunenuit. ®ochopHbie
ynoopeHus

https://stepenin.ru/tasks/chemvariants

60

[IpakTuueckas pabora Ne 6. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"A3zot u pochop u ux coeuHeHU"

https://stepenin.ru/tasks/chemvariants

61

VYrnepos: HaxoXJIeHUE B IPUPOJIE,
QIJIOTPOIIHBIE MOAU(UKALINY;
(busznyecKkrue 1 XUMUYECKHe
CBOMCTBA, IPUMEHEHNUE

https://stepenin.ru/tasks/chemvariants

62

Oxkcun yranepona(Il), oxcun
yrinepona(lV), yroneHas kuciora u
eé€ conun

https://stepenin.ru/tasks/chemvariants

63

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://stepenin.ru/tasks/chemvariants

64

Kpemuuii: HaxoxaeHue B IpUpoe,

https://stepenin.ru/tasks/chem-

CHocoObl OTyYeHus!, PU3NYECKUE U
XHMHYECKHUE CBOMCTBA

variants
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65

Oxkcua kpemuus(IV), kpemaueBas
KHCJIOTA, CHIINKATBI

https://stepenin.ru/tasks/chemvariants

66

[IpuMeHeHne KpeMHUs U €ro
coeaunenuii. CTekno, ero
IIOJIy4YEHUE, BUJIbI CTEKJIA

https://stepenin.ru/tasks/chemvariants

67

Pemrenne 3a/lav pa3JIM4YHbIX TUIIOB

https://stepenin.ru/tasks/chemvariants

68

Cucremarusanus U 00001IeHne
3gaHui o treMe "Hemerauier"

https://stepenin.ru/tasks/chemvariants

69

KonTtponpsHast pabora o Teme
"Hemeramisr"

https://stepenin.ru/tasks/chemvariants

70

AHanu3 pe3yabTaToOB KOHTPOJIbHOMN
paboThI, KOPPEKIIHS OIMHUOOK

https://stepenin.ru/tasks/chemvariants

71

ITonoxenne MeTaJlJIOB B
Ilepronnueckoit cucreme
XUMHUYCCKUX 2JICMCHTOB.
OcobeHHOCTH CTPOCHUS
AJIIEKTPOHHBIX 000JIOYEK ATOMOB
METaJI0B

https://stepenin.ru/tasks/chemvariants

72

OO6mue ¢puznueckre CBOMCTBa
metasuioB. [IpuMeHeHne MeTamioB B
OBITY U TEXHUKE

https://stepenin.ru/tasks/chemvariants

73

CmutaBsl MeTauioB. Kopposus
METaJUIOB

https://stepenin.ru/tasks/chemvariants

74

Pemenne 3a1a4 pas3sjIM4YHbIX TUIIOB

https://stepenin.ru/tasks/chemvariants
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75

DIJIEKTPOXUMHUYECKUH Psif
HanpspKeHUH MetauioB. O0mme
CIIOCOOBI MOJTYYCHUSI METAJIJIOB

https://stepenin.ru/tasks/chemvariants

76

OO61as xapakTepuCTHKa METAJIOB
|A-rpynmsr [Tepuoaudeckoit
CHCTEMBI XMMUYECKHX 3JICMEHTOB.
Harpuii n xanuii: nonydeHue,
¢du3nvecKkre 1 XUMHYECKHIE
CBOWCTBA, MPHUMEHEHHE MPOCTHIX
BEILIECTB U UX COCAUHECHHI

https://stepenin.ru/tasks/chemvariants

77

OO0m1as XxapakTepUCTUKA METAIIOB
IHA-rpynnst [lepuoanueckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.
Maruuii 1 KaJIbLIUH: MTOJy4YEHHE,
(dU3HYECKUE M XUMUYICCKHEC
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX
BEILIECTB U UX COCAUHECHHI

https://stepenin.ru/tasks/chemvariants

78

JKEcTkoCTh BOIBI M CIIOCOOEI €8
yCTpaHEHUS

https://stepenin.ru/tasks/chemvariants

79

ATIOMUHUN: TIOJTyYEHHE,
bu3nueckrue 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHHE

https://stepenin.ru/tasks/chemvariants

80

AmdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUAA aTFOMUHUS,
TUIPOKCOKOMILJIEKCHI aTFOMUHUS, UX
pUMEHEHNE

https://stepenin.ru/tasks/chemvariants

81

Pemenne 3a1a4 pas3sjIMYHbIX TUIIOB

https://stepenin.ru/tasks/chemvariants
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82

[TpakTuueckas padota Ne 7.
Pemenue sxcriepiMeHTaIbHBIX 33734
1o TeMe

"Metajuibl TJIaBHBIX noArpymnm"

https://stepenin.ru/tasks/chemvariants

83

OO01as xapakTepucTUKa METaNIOB
mo6ouHbIX oArpymi (b-rpyr)
[Tepuonuueckoit cuCTEMBI
XUMHYECKHX JJIEMEHTOB

https://stepenin.ru/tasks/chemvariants

84

dusznyeckre 1 XUMHUUYECKHE
CBOICTBa XpOMa M €ro COCIMHEHUH,
UX IPUMCHEHHUE

https://stepenin.ru/tasks/chemvariants

85

Baxneiimume coefMHEHUST MapTaHIia.
[TepmaHraHaT Kaaus, €ro
OKHUCIIUTEILHBIE CBOMCTBA

https://stepenin.ru/tasks/chemvariants

86

dusnueckue 1 XUMHIECKUE
CBOMCTBA XKeJIe3a U €ro COCIUHEHUM.
[Tonyyenue u npuMEHEHUE CIUIABOB
xKenesa

https://stepenin.ru/tasks/chemvariants

87

dusznyecknue 1 XUMHUECKHUE
CBOMCTBA M€Y U €€ COCIUHECHUH,
UX IIPUMEHEHUE

https://stepenin.ru/tasks/chemvariants

88

duznyeckrue 1 XUMHUUECKHE
CBOMCTBA IIMHKA U €0 COSIMHEHUH,
HX IPUMEHEHUE.

' apOKCOKOMILIEKCHI ITMHKA

https://stepenin.ru/tasks/chemvariants
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89

[TpakTrueckas padota Ne 8.
Pemenne skcriepuMeHTaNbHBIX
3a1a4 1o teme "MeTaiuibl
mo0OYHBIX noArpymm"

https://stepenin.ru/tasks/chemvariants

90

Pemenne 3aJ1a4 pa3JIMYHbIX TUIIOB

https://stepenin.ru/tasks/chemvariants

91

O0001IeHYE ¥ CUCTEMATU3 AU
M3YYCHHOT'O MaTeprala 1o TeMe
"Merayuier"

https://stepenin.ru/tasks/chemvariants

92

KontposbHas padoTa mo teme
"Mertauipr"

https://stepenin.ru/tasks/chemvariants

93

AHanu3 pe3ynbTaToB KOHTPOJIBHOMN
paboThI, KOPPEKITUS OIMNOOK

https://stepenin.ru/tasks/chemvariants

94

Ponp xumnu B obecrieueHuN
YCTOP'IQHBOFO Pa3BUTHA
yenoBedecTBa. [IoHsaTHE O HAayYYHBIX
METOAdaX UCCICAOBAaHUA BEIICCTB

https://stepenin.ru/tasks/chemvariants

95

Hay4nple MpUHINATIBI OpraHU3aIIH
XUMHAYECKOTO TIPOU3BO/ICTBA.
[IpombliieHHbIE CIOCOOBI
TIOJTyYCHHST BYKHEHIIINX BEI[ECTB

https://stepenin.ru/tasks/chemvariants

96

XUMHUYECKOe 3arpsa3HEHNe
OKpY’Karolllel Cpe/ibl U ero
MOCJIE/ICTBUS

https://stepenin.ru/tasks/chemvariants

97

X¥MHS U 3J0pPOBBE YETOBEKA.
JlexapcTBEHHBIE CpEICTBA

https://stepenin.ru/tasks/chemvariants
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Xumus nuiy. Pois XuMuu B

https://stepenin.ru/tasks/chemvariants

98 oOecIieueHn NUIIEBOI 1
0€30I1aCHOCTH
Kocmernueckue u napdromepHbie https://stepenin.ru/tasks/chemvariants

99 cpeacTa. beiToBas xumMus 1
XuMHS B CTPOUTEIILCTBE.

100 Baxueiuime cTpouTenbHbIC 1 1 https://stepenin.ru/tasks/chemvariants
KOHCprKI_[I/IOHHBIe MaTepI/IaJIBI
XUMHSA B CEIBLCKOM XO3IMCTBE.

101 Opranuveckue U MUHEPAJIbHBIE 1 https://stepenin.ru/tasks/chemvariants
yInoOpeHus

102 Cucremaruzanusa 1 00001IeHnE 1 https://stepenin.ru/tasks/chem-
3HAHUHU I10 TEME variants

OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUI1 YYEHUKA

» Xumus, 11 xknacc/ Ily3akos C.A., Mamuauna H.B., [TonikoB B.A., AkiinonepHoe
obmectBo «M3naTenscTBO «IIpocBeiieHne»

Xumus. 10 knacc. YueOnuk. YrinyoneHnusii yposeHn. 2021. ITyzakos C.A.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

https://prosv.ru/assistance/umk/umk-chemistry-puzakov.html

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://stepenin.ru/
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