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INOACHUTEJIbHAS 3AIINCKA

Pabouast mporpamMma mo XMMUU Ha YpOBHE CpeqHEro obiero odbpazoBaHusi pazpaboTana
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yiabTaTaM OCBOeHMs (ernepalbHOM  00pazoBaTENbHOMN
nporpamMmbl cpeanero obmero oopazoanusa(POIl COO), npencraBienHsix B dexepanbHoM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojaBaHus
yuebHoro mpeamera «XuMmus» B 00pa3zoBaTelbHBIX opraHuzauusx Poccuiickoit denepauuu,
pean3yIoMX OCHOBHBIE 00pa30BaTE/IbHBIE MPOTPAMMBbI, U OCHOBHBIX MMOJIOKeHUH «CTpateruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

XvuMHsA Ha YpOBHE YIIyOJNEHHOrO H3y4eHHUS 3aHMMAeT Ba)XXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBUSX JU(PEpeHIMPOBAHHOTO, MPOPMIBHOTO OOydYeHUs, NPHU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ui aJaNnTalid MX K OBICTPO MEHSIOUIMMCS YCIOBHUSIM JKU3HH B COIIMYME, a
TakKe Ui MPOJOJKeHHs OoOyueHHuss B opraHuzanusx mnpodeccuoHanbHOro o0pa3oBaHUs, B
KOTOPBIX XUMHS SIBIISICTCS OJTHOU W3 MPUOPUTETHBIX JUCIHILTNH.

B mporpamMe mno XMMHUM Ha3HAu€HHE TMpeAMETa «XUMHUS» TOJy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomojararomumu mnojoxenuasmu PIroC COO o
B3aMMOOOYCIIOBICHHOCTH 1€, COAepkKAHMUsI, Pe3yIbTaTOB 00y4UeHHs U TPeOOBaHHI K YPOBHIO
MOJArOTOBKU BBITYCKHUKOB. CBUAETEIBCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIE
IPOrPaMMOM 110 XUMHUU (YHKITHH:

¢ pHPOPMAIMOHHO-METOIMYECKAsl, pealn3alnus KOTOPOH OOeCIeYnBaeT IMOIydeHHE
IIPEJICTaBICHUS O LEsX, COJEp)KaHUU, oOLieil cTpaTernu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOYYAIONIMXCS CPEICTBAMHU MPEAMETA, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOMIAS, KoTopast peayCMaTpUBAET OIIpeJIcIICHHUE:!
INPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH M3y4eHUs Yy4eOHOTo
MaTepuaia, KOJMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTePUCTHUK; TMOJIXO0JI0B K
(GbOpMHUPOBAHUIO COAEPKATETHHOM OCHOBBI KOHTPOJII U OIICHKH OO0pa30BaTeIbHBIX
JTOCTHKEHUI 00ydJarolmuxcsi B paMKaX HMTOrOBOHM arrectanud B ¢GopMe eTUHOTrO
roCy/1apCTBEHHOI0 SK3aMEHa [0 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUH:

¢ YCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COAEpKAHHE, 00sS3aTeNbHOE IS U3YUCHHUS
B paMKax OTAENbHBIX  Mpoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYpUPOBAaHHE €r0 MO KjaccaM, OCHOBHBIM COJIEP>KaTENbHBIM JTUHUSM/pa3aenam
Kypca;

e aéT MpUMEpHOE paclpeieieHne yueOHOro BpeMeHH, pEKOMEHIYEMOT 0 ISl U3Y4eHUs
OTJICTHHBIX TEM;

e MpeasaraeT MPUMEPHYIO TMOCIEAOBATENbHOCTh H3Y4YEHHs] Y4eOHOTO MaTepuana c
y4€TOM JIOTUKH MTOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBSI3EH;

e aéT METOAUYECKYI0 HHTEpIpEeTaluIo Leled W 3aJady U3y4deHus IMpeaMeTa Ha
yriayOn€HHOM YpOBHE C YYETOM COBPEMEHHBIX NMPHUOPUTETOB B CHUCTEME CPETHETO
oOuiero oOpa3oBaHMs, COAEPKATEIbPHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMSI OCHOBHOH 00pa30BaTeIbHOM MpOrpaMMbl CpeAHEro oduero oOpa3oBaHUs



(JIMYHOCTHBIX, METANPEAMETHBIX, PEIMETHBIX), a TAK)KE C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUI OOYYaloOIErocsi IO OCBOCHHUIO COJCpKAHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B M[POrpaMMe IO XHUMHUHU MPEILyCMOTpEHa
MIPEEeMCTBEHHOCTh C OOy4YeHHEeM XHMUM Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOH MPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMW)
COCTaBIISIONICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BbIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask JOJIKHA ONPEAEISATHCS B COOTBETCTBUH C HAIPaBIECHUEM
KOHKPETHOTO MPpOGuIs OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mnodoxkeHusmMu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro M yriyOiI€HHOTO ypoBHei B cucteMe auddepeHunpoBaHHOro o0y4eHus Ha
YPOBHE CpeHero obiiero o0pa3oBaHusl XUMUS HA YPOBHE YIiyOIEHHOIO M3YUEHHUS HaIpaBlieH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM STaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsI B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTMCIUTUIMH B By3aX U OpraHU3alMiX cpelHero npodeccuoHanbHOro oopa3zoBanus. B aToii cBs3u
U3y4YeHHE TMpeaMeTa «XUMHUS» OPHEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha paclIUpeHue U
yrayOieHne TEOpPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIMXCS, BBIOpABIIMX
onpeaenéHHbli Npopuiib 00y4eHHs, B TOM YUCIIE C MEPCHEKTUBON MOCIEAYIOLUIEr0 MOJyYeHUs
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuii @I'OC COO k maHuUpyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHO
00pa3oBaTenbHON MPOrpaMMbl CpeJHEro O0IIero oOpa3oBaHUs U3YYEHHE IMpeaMeTa «XHUMHUS)
OpPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTHS 00y4arOIIUXCs,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JEATEIBHOCTH, HMMEIOIMIMX  MEeXIUCHUILTHHAPHBIH,
HAAMPEIMETHBIN XapakTep.

CocraBisitomiuMu  nipeMera «XUMHUS» Ha YPOBHE YINyOJIEHHOIO M3y4YEHHS SIBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3allid COJIEp)KaHUs 3THX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a3oBoro u
yrayO0nE€HHOTO YPOBHEH U3yUEHUS PEAMETA.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMHS» COCTABISET COBOKYIMHOCTh NMPEAMETHBIX 3HAHUN M YMEHMH, OTHOCSIIUXCA K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oonbluii  00BEM
(dakToIornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQYUTENHHOTO YBEIHYEHHsS O00bEMa 3HAHUNW O XUMHUYECKUX DJIEMEHTaxX U
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHus MpeACTaBICHUN O CTPOCHUU
BEIIECTBAa, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS peaklUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS] XUMUYECKOW KUHETUKU U TEPMOJUHAMUKHU. V3yueHue nepruoauieckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUM Npu e€ oO0pa30BaHHWU M pPa3pylIEHUHU, a TaKXKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. lM3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopmMHpoBaHUEM NPEACTABICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U JIEKTPOIU3E PACILUIaBOB
U PAcTBOPOB BEIECTB. B Kypce OpraHMuYeckoidl XMMHMHM IPU PACCMOTPEHMHM PEaKLMOHHOMN



CITOCOOHOCTH COSMHEHUN yIeIseTCs 0c000€ BHUMAaHUE BOMPOcaM 00 AJIEKTPOHHBIX I deKTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.
Ocoboe 3HayeHne UMeeT TO, YTO Ha COJEpKAaHHWE KYPCOB XMMHHU YTIYOIEHHOTO YpOBHS
U3YYEHHUS Ui KIAcCOB ompeaenéHHOro mnpoduis (rIaBHBIM 00pa3oM Ha HUX CTPYKTYpY H
XapakTep JONOJHEHHH K o01el cucTeMe MpeIMEeTHBIX 3HAHUIT) OKa3bIBAIOT BIHMSHUE CMEXKHbBIC
npeaMmersl. Tak, HampuMmep, B COAEpP)KaHUHM TpeAMeTa s KJIacCOB XHUMHKO-(H3UUECKOTO
npoduns 60IbIIOe 3HAYCHHE OYyIyT UMETh AJIEMEHTHI Y4eOHOTr0 Marepuaia 1mo oOmeid XuMuu.
[Ipu u3yueHuu mnpenMera B JaHHOM ciy4yae aklEHT OyneT craeinaH Ha OOIIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH M B (DU3HMKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonekynsipHasi Teopus B (HU3MKE), 3aKOHBI COXPAHCHHS MAaCChl W JOHEPTUH, 3aKOHBI
TEPMOJIMHAMHKH, JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.
B 10 e Bpems B coaep:kaHUU MpeaIMeTa Ui KIacCOB XMMHUKO-OHOJI0TrHYeCKOro mpodus
OonbIIMid yAETbHBIN Bec Oy/leT MMEeTh OpraHuyeckas xumus. B aToMm ciydae mpegocraBisieTcs
BO3MOXHOCTb /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KIETKH KaK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOJST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMIIOHEHTBI, KaK JMMU/bL, OEJKH, YTJIeBOJAbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUS O COCTaBE M CBOWCTBAxX MpEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOM JUIS M3YUEHHSI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, TTHILECBAPEHHUSL.
B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIBITAa MPAKTHUYECKOTrO MPUMEHEHUS HAYYHbIX 3HAHUI U3ydeHue mpeamMera
«XuMus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SIX C Yy4EOHBIMHU
peIMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX o0acteil «ECcTeCTBEHHO-HAYUHBIC TPEIMETHIY,
«MaremaTuka u uHpopMmaTHKa» u «Pycckuil S3bIK U TUTEpATypay.
[Tpu uzyyenun yuyeOHOro mpeamera «XHMHs» Ha YrIyOIEHHOM YPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
MIEPBOCTENICHHOW 3HAYMMOCTH SIBJISICTCS (DOPMHUPOBAHHE OCHOB HAyKM XHMHH KaK O0JIACTH
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKOW JEATEIFHOCTH YeJOBEeKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. PelieHne 3Toil 3amaun Ha yriayOJE€HHOM YpOBHE HU3y4YECHHS
nmpeaMeTa mpeArnoaaraeT peajn3auio Takux emnei, Kak:
e (opmupoBaHUE MPEICTABICHUIN: O MAaTEpPUATHLHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
¥ TI0O3HABAEMOCTH SIBIICHUH TIPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Bemymieil posm B 00€CreYeHUN YCTOWYMBOTO PAa3BUTHS UYEIOBEUECTBA: B PEUICHUU
npoOJeM HKOJIOTUYECKOH, YHEPreTHYecKO M TMHINEBOW Oe30MacHOCTH, B Pa3BUTHHU
MEIMIIMHBI, CO3/JIaHUM HOBBIX MaTEpPHUaIOB, HOBBIX HCTOYHHUKOB OHEPrud, B
o0ecrieyeHNH parroHaIbHOTO MPUPOJIOTIOIH30BAHUS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTYpHI YeJIOBEKa, a TAK)KE IKOJIIOTUIECKA 000CHOBAaHHOTO
OTHOIIEHHSI K CBOEMY 3I0pPOBBIO M IIPHPOTHON CpPEJIe;

® OCBOCHHME CHCTEMBl 3HAHMH, JIEKAIIMX B OCHOBE XHWMHYECKOM COCTaBIISIOIIEH
€CTeCTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TIOHATHH, 3aKOHOB U
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEACTABICHUI O CTPOCHHMU BEIIECTBA HAa Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYISIPHOM, 0
TEPMOJMHAMHYCCKHX W KUHETHUYECKHX 3aKOHOMEPHOCTSX IMPOTEKAHHS XUMHYECKUX
peaKIuii, 0 XUMHUIECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHCTEMax, 00 oOmmx
HAYYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTRA;

e (dopMupoBaHHe Yy OOYYAIOUIMXCS OCO3HAHHOTO ITOHWMaHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHUMHYECKHX 3HAHUN JUIsi OOBSCHEHUS KIIOYEBBIX HICH W mpodiemM



COBPEMEHHOM XMMHH, IS OOBACHEHHMsS M IPOTHO3MPOBAHUS SIBJICHUH, HMMEIOLIUX
€CTECTBEHHO-HAYYHYIO MPHPOIY; TPAMOTHOTO peIIeHUs MpobiieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLEHKM C IO3ULHUH SKOJIOTMYECKOU
0€30I1aCHOCTH MOCIJI€ACTBUN OBITOBOM M MPOM3BOJCTBEHHON JEATEIBHOCTH YEIO0BEKa,
CBSI3aHHOW C XUMHYECKUM IIPOM3BOJCTBOM, HCIOJIB30BAHUEM U IepepabOTKOM
BELIECTB;

yriiyOjieHHe TNpEeACTaBICHUH O Hay4yHbIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nproOpeTeHus] YMEHHI OpUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHUS XUMHYECKIX
ABJICHUM, MMEIOIIMX MECTO B IPUPOJE, B NPAKTUYECKON JACATEIBHOCTH U
IIOBCEIHEBHOM JKHA3HH.

B 1uane peanuzanmuu TEpBOOYEPENHBIX BOCHHUTATENBHBIX M Pa3BUBAOLIMX (YHKUIUH
LIEJIOCTHOW CUCTEMBI CPEJHEro O0IIero oOpa3oBaHUS IpPU M3YYEHUU IpeaMeTa «XHUMHS» Ha
yri1yOJa€HHOM YpPOBHE 0COOYIO aKTyaabHOCTb IIPUOOPETAIOT TAKHE LIEJIN U 3a]1auH, KakK:

BOCIIUTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SBJICHUH NPUPOIBI, YBAXKCHHUS K
MPOLIECCY TBOPUYECTBA B OO0JIACTU TEOPETHUECKUX W MPHUKIAIHBIX HCCIECIOBAHHUA B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHBALIMM K OOYYEHHIO U MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHS OOIICUYEIIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATENBHBIX  HMHTEPECOB, HWHTEIUJICKTYallbHBIX U  TBOPYECKHUX
CHoCcOOHOCTEH 00yJarommxcsi, GOpMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpAa30BaHHWIO KaK yYCJIOBHIO YCICIIHON
npoecCHOHaNbHOM U OOLIECTBEHHOW MEATEIbHOCTH, OTBETCTBEHHOI'O OTHOLICHHS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

dbopMUpOBaHHE YMEHHMI W HABBIKOB Pa3yMHOTO MPHUPOAOIOJIB30BAHUS, PA3BUTUE
HKOJIOTMYECKON  KyJIbTypbl,  NpUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIOJNE3HOU
AKOJIOTMYECKOU JIEITEIBHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX /Il M3y4eHUS XUMHUHM Ha YriayOJeHHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uvaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpeqmer W 3HAYeHWE OPraHUYECKOM XUMHM, TPEACTABICHHE O MHOT000pazun
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiepoaa. XUMUYEcKasl CBSI3b B OPraHMYECKUX COCOUHCHMSIX.
Tunbl THOpUAM3aMKA ATOMHBIX OpOHTanel yriepoaa. MexaHu3Mbl 00pa30BaHMs KOBAJCHTHOU
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBS3CH B MOJICKYJIAxX
opranunyeckux euects. [loHsTHe 0 cBOOOAHOM pajnukaie, Hykieoduie u IeKTpoduie.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HUE TEOPUU CTPOEHUSI OPraHMUECKUX COEIMHEHUM.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUAOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl n3oMepum: CTpyKTypHad,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUIN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o KinaccupuKauy oprannueckux BeuecTs. [IoHsTHe 0 GyHKIMOHATBHON
rpynne. I'omonorus. I'omonornueckue psaael. Cucrtemaruueckas HOMEHKIIATypa OpraHM4eCcKHX
coenuuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcoOenHoct M KiIacCU(pUKalusg  OpraHmdyeckux  peakiuil.  OKuciauTenpHo-
BOCCTAHOBUTEJIbHBIE PEAKIIMY B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHHUE MOJEIIEN MOJIEKYJI OPraHUYECKHUX BEIIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psi ainkaHoB, oOmiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
NIEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN AIKAaHOB, SP -THOPHIM3AIMS aTOMHBIX
opburaneit yriepoaa, 6-cBa3b. PU3NUECKUE CBOMCTBA aNKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
LIUKIU3alluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXxaHU3Me peakUuil
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIaTypa U nzomepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['oMonoruyeckuil psiji akeHoB, o0mas Gopmyia, HOMEHKIATypa. DJIEeKTPOHHOE
U TNPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKEHOB, sz-m6pm:u/13au1/1;1 aTOMHBIX opOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpudeckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUWHM IPUCOEAVHEHUS, 3aMEUICHUS B -
MIOJIO)KEHNE TIPpU JBOMHOM CBSI3M, NOJMMEpHU3alMM M OKucieHus. lIpaBuino MapkoBHUKOBa.
KadecTBeHHbIE peakIuy Ha 1BOIHYIO CBsI3b. CIOCOOB! MOTYUYEHUS U IPUMEHEHHE AIKEHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XMUMHUYECKHX CBOWMCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CrniocoObl MoTy4eHus U MPUMEHEHNE aJIKaIueHOB.

Ankunbl. ['oMon0oru4eckuil psii ankuHoB, oOmas Gopmylia, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA aJIKUHOB,
UMEIOUINX KOHIEBYIO TPOMHYIO CBsi3b. KauecTBeHHBbIE peakIMK Ha TPOilHYIO CBA3b. CrocoObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl OeH301a.
O®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30J7a M €ro roMoJOroB: PEaKiuu
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUIbHBIX PAJAMKAIOB, KapOOKCUIBHON, TUAPOKCUIHHOMH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilonyrasie HedTsable ra3pl. HedThs u e€ mpoucxoxaenue. Kamenusiit
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(TU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTAIUTHUECKUH), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
NPUMEHEHHE B TIPOMBIIIIICHHOCTH | B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IuYHbIMU KJIACCAMH YIJIEBOJIOPOOB.

DJIEKTPOHHOE CTPOEHUE TaJOTE€HIIPOU3BOJHBIX YIIE€BOAOPOAOB. Peakuuu 3amenieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHMaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa Iuéinouyd. Bzaumopeiictue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHMs] BEIIECTB M MX MPEBpallleHUui: H3ydeHHE
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHME OPOMHOW MM MOAHOM BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApyXEHHE YIIepojia U BOJAOPOJa B OpPraHUYECKHX BEIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKoMJIeHHe ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ obOpa3uamMu IjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YITIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
Oduznyeckue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHUPTOB. BoAopoaHbBIE CBSI3U MEXAY
MOJIEKYJIaMH  CHUPTOB. XHUMHYECKHE CBOICTBAa: peaklUWWd 3aMelIeHHs, Jerujparaiu,
OKHCJIEHHUS, B3aUMOJEHCTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakuus Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJIa U METAHOJA HAa OpraHU3M YeJIOBEKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKklUMM 3aMELICHUs, B3aUMOJIEUCTBUE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerHIbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
M30MEPUS M HOMEHKJarypa. PU3MUYEeCKue CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBA aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE albJerusioB,
KaueCTBEHHBIE peaklMu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepust m HoMeHKiarypa. Du3nveckue CBOICTBa OIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUH C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsTHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeleIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IperncraBuTenu BBICHIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUMHOBAS, JUHO/E8As, JUHONEH08ds KHCIOTHL.. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nuecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KUCIION U IIETOYHOU cpee.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUTa KaK COJIM BBICHIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYKTO3a, rajakrosa, pubo3a, Ie30Kchpubo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupome. dPorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIMU C YYaCTUEM CHUPTOBBIX U  alNbJETMJAHONW TIpPYII, COUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTAHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuiaoB. HaxoxaeHue B mnpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M Iesunono3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuloyio3pl. Dui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIM3, KAaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOICTBA IIEJITIOI03bI: THAPOIIN3, OTydeHne d3(PpupoB 1eTton03bl. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS! BEIIECTB U MX MPEBPALICHUIl: PacTBOPHUMOCTh
pa3IMyYHBIX CHHMPTOB B BOJAE, B3aMMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHE ATHIIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKI[MU Ha
anpaeruibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakus rimmnepuna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMaM «Crupthl U denounbly, «KapOoHoBbie KUCTOTHI. ClI0XKHBIE
3(upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaruyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUUHbIE U TpeTUyHble. CTpOEHUE MOJIEKYI,
oOmrast ¢opmyna, u3oMepus, HOMEHKIAaTypa U (pusmdeckue cBONMCTBA. XMMHUYECKOE CBOMCTBA
anr(aTUYEeCKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTeNlb AMUHOB apoMatuyeckoro psaa. CTpoeHue aHwivHa. B3aumHoe
BJIMSTHUE TPYII aTOMOB B MoieKyie aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokuciotel. Homenkmarypa u  uszomepus. OThenbHbIE TPEACTABUTENTH  O-
AMUHOKUCIIOT: TJIMIMH, anaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
oOpa3oBaHHe NENTHAHON CBsA3U. buosornyeckoe 3HaueHHEe aMMHOKHUCIOT. CUHTE3 U THIPOIIN3
MENTHIOB.

benku kak mnpuponHsle monumepsl. [lepBuyHasi, BTOpUYHAs M TpPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHUE CBOWCTBA OCJIKOB: THIPOJIN3, ACHATYpalus, Ka4eCTBEHHBIC PEaKIUH Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IeHATypalusl OeNKOB NpU HarpeBaHWM, L[BETHbIE pEaKlUM Ha OCJIKH, peleHHe
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHMI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpU3aIIs U MOJIMKOHICHCAIINS.

[TomumepHbIe MaTepHalbl. [Tnactmaccel (mosmaTUIIEH, MIOJIMIIPOIINJIEH,
MOJIMBUHUIIXJIOPHI, MOJIUCTUPOT, MOJMMETUIIMETaKpUIIaT, MOJTMKApOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanpHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, allETaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TeyoH, KeBiap, dBJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHHE C
oOpa3liaMyd TMPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHUE JIACTMACC U BOJIOKOH.

PacuérHble 3amaun.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIIUX B €r0 COCTaB, HAXOXKICHHUE MOJICKYJSIPHOH (OPMYIBI OPraHNYECcKOTro
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BEMY) MPOYKTOB pEaKLUU WU/WUIN UCXOJHBIX BELIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOT0 BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB MOJy4YeHUS,
OIpEEeNICHUE JI0JIM BBIXOZA IIPOJIyKTa pEaKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSATUM, TPUHATHIX B OT/IEIBHBIX PEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOII0JeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOIENb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSHUE BELIECTBA, (PU3MUYECKHE BEIUYUHBL,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, SKocuctema, ouochepa, MeTabonM3M, HACIEACTBEHHOCTD,
aBTOTPOHBIA M TeTePOTPODHBIA THUI MHUTaHUS, OpoXKeHHe, (HOTOCHUHTE3, NbIXaHUEe, OEJKH,
YIJICBOJIBI, XKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIUBO.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHATILHOTO MUTAHMS, MOIOIIIME CPE/ICTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3JE€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. DHEPreTHYECKUE YPOBHHM U TOAYPOBHH. ATOMHBIE
opoutanu. Kinaccudukaius XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacmpenesnenue
DIIEKTPOHOB TI0 AaTOMHBIM OpOUTAISIM. ODIEKTPOHHBbIE KOH(QUTYpAllUd AaTOMOB JIIEMEHTOB
NEpPBOro—4eTBEPTOrO0 IEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa Xumuyeckux d3emeHToB J[.U.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX MMM TMPOCTBIX M CIOKHBIX BEIIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

XuMuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METAJLIMYECKAas.
MexaHnnu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKUENTOPHBIA. DHeprus
1 JuInHA CBA3U. [lonspHOCTH, HAIIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM CBsI3U. KpaTHble
cBsa3u. Bogoponnas cBsA3b. MeXMONIEKYISPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOW CTPYKTYpPHI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COEIMHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOIO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHbIX coenuHeHuil. I[lonstue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBI KPUCTALNTUYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcruanbie pactBopsl. [IpeacraBienne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BbIpaXXCHHSI KOHIICHTPAIMM pPACTBOPOB: MAaccoBasi JOJsl BEHIECTBA B
pacTBope, MOJIsIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHACHIEHHBIE  PaCTBOPHI,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEHIeCTB. |pHBHAIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPTUU MPU XUMUUYECKHUX
peakiusx. TernoBbie 3QPEeKThl XUMHUUECKUX peakuuii. TepMoXuMuyeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHbIX (akTopoB. ['oMOreHHBIC
U TeTeporeHHbie peakuuu. Karanus u katanmu3aTopsl.

OOpatumble © HeoOpaTHUMbIE peakUMd. XUMHUYecKoe paBHOBecue. KoHcraHTa
XUMUYECKOro paBHOBecHs. DaKTOphl, BIMSIOUIME HA TOJOKEHHUE XUMHYECKOTO PaBHOBECHUSA:
TeMIlepaTypa, JIaBJIeHHE M KOHIEHTPAIlMU BEIIECTB, y4yacTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnektponuTtnueckas guccouuanus. CuiabHble U ciabble  eKTpoiuThl. CTeneHb
auccormanuu. Cpena BOJHBIX PacTBOPOB: KUCJIOTHAs, HEUTpaslbHas, LIejaouyHas. Bogopoansblil
nokazarenb (PH) pactBopa. ['maponus coneit. Peakiym nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OkucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHCIEHHS M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENU. METOJ] 3NIEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTalnd3aTopa, MOJEIN KPUCTALIUYECKUX PEIIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpeleleHHe Cpelbl PacTBOPOB C IMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepumommueckoir cucreMe XuUMHYECKHX dieMeHTOB J[.H.
MenneneeBa M OCOOCHHOCTH CTPOCHHS HUX aromoB. (Duiznueckue CBONCTBA HEMETAJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIopoia, cepbl, hochopa u yriepoaa).

Bonopoa. Tlonydenne, ¢uznueckue M XMMHUYECKHE CBOMCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipuabl. TOMIMBHBIE 3JI€MEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOPOBI. BakHelme KHCIOPOACOEpKAIIME COCIUHEHUS TaJlOreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CIIOCOOBI MOTy4YeHHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
dusnueckue M XUMHUYECKHE CBOWCTBA M TNPHUMEHEHHE KHuciopoga M o030Ha. OKcuisl U
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Okcua cepoi(1V), oxcun cepri(VI). Cepuucras u cepHas
KACTOTEI U uX coiu. OCOOCHHOCTH CBOMCTB CEepHOM KHCIOTHL. [IpuMmeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxxnenue B mpupojnie, crnocoObl MONy4eHHs, (U3MUYEeCKHe U XHUMHUYECKUE
cBoiictBa. AMMHak, HUTpUAbL. OKcuAbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IprMeHeHue a30oTa M €ro coeAMHEHUil. A30THbBIE
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBorictBa. Dochuasr u dochun. Oxcuasr dochopa, ¢ocopHas kuciaora U €€ CoIu.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yI0O0peHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriaepoma(ll),
okcupa yriepona(lV), yrompHas kucinota u €€ coiu. AKTUBUPOBAHHBINH YTOJib, aJcOpOIus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIEPOJIOM, M €T0 COSAMHEHUI.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(l1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpuMeHeHne KpeMHHUS U €ro
coeauHeHuil. CTEKII0, €ero MOJy4YeHNe, BUIIBI CTEKIIA.

[Tonoxxenne metaisos B [lepuonnueckoil cucreMe XMUMHUYECKUX 3JeMEHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. Obiue Gundeckue cBOWCTBA METAJLIOB.
[TpumeHeHre MeTaIIOB B OBITY U TexHHKE. CIIaBbl METAJLIOB.

DNEKTPOXUMUYECKUNA PpsiJl  HampspDkeHUH MerauioB. OOmme crnocoObl  MOJTYy4EeHHS
METAJUIOB: THAPOMETAIUTYPTHS, TUPOMETAILTYPTHUs, dJeKTpoMeTautyprusi. [loHsTHe 0 KOoppo3un
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapakrepuctuka metamioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBa, MPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCTMHEHUH.

O6mas xapaktepuctuka MetannoB |IA-rpynmser [leprogudeckoil cucTeMbl XUMHUYECKHX
DIIEeMEHTOB. MarHuii U KanblMii: TModydeHue, (QU3WYecKue U XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U UX coequHEeHUH. KECTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEHHUSI.

AJNIOMHHHHI: TIOJy4YeHHE, (U3UUECKUe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHble CBOICTBa OKCHJIAa M THUAPOKCHIA ATIOMHUHMSA,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpynn (b-rpynm) Ilepuoguueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

dusnyuecKkue U XUMHUYECKHE CBOMCTBA XpoMa M ero coequHeHU. OKCUIbI U THAPOKCUIIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auUXpoMarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHui. Baxueiimmne
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIIUTENbHBIE CBOWCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnl. OKCUIbl, THAPOKCUIBI U
comu xxkene3a(ll) u xxeneza(lll). [Tonmyuenue u npuMeHEHHE kKele3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHui. [lonyuenre u npumeHeHne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJIbl HW3y4YEHHUs BEUIECTB M UX NPEBPAILCHUI: H3ydEeHUE
0o0pa310B HEMETAJJIOB, TopeHue cepsl, gocdopa, ’xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aMMOJECHCTBHUE ILIEJIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), B3AUMOJICUCTBUE IIUHKA U
’Kese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCUIOB aJIOMHHHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHue SKCIIEPUMEHTANBHBIX 3aJa4 N0 TeMaM «l ajoreHsn»,
«Cepa u e€ coenuHEHHS», «A30T U Pochop 1 UX COeTUHEHU», «MeTauIbl TIaBHBIX TOATPYII,
«MeTtaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAaHMSI ¥ METOJOJIOTMM HAy4yHOTO ucciaeAoBaHus. HayuHble NpUHIUIIBI
OpraHu3aIMil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BellecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMbliiiieHHbIe
CIocoObl MOJTYYSHHS] METANIOB M CIUIABOB. XMMHYECKOE 3arps3HEHHUE OKPYXKAloIIel cpelbl U
ero nocyiencTus. Poiib XuMuu B 00€CTICUEHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYesioBeKka. JlekapcTBeHHBIE cpeicTBa. [IpaBuia wucmosib30BaHUS
JIEKApCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEAULUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIe 100aBKU. Ponb Xxumun B obecriedyeHnu
MUIIEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B TOBCEIHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepUabl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HanoTexHonoruu.

Pacuérnbie 3anaumn.

Pacuérpl: macchl BemiecTBa MM 00BEMA ra3oB 0 HW3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLMU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIECTBa) MPOJYKTOB PEAKIMH, €CITU OJHO W3 BEIIECTB MMEET NpUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKiMu, €clid OJHO M3 BEIIeCTB JJaHO B BUJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMM BEIECTBA B PACTBOpPE, JOJM BBIXOJIa TMPOJIYKTAa PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMeTHBIE CBSI3H.

Peanuzaius MeXIpeIMeTHbIX CBA3eW MpH W3YYeHHH OOIIel M HEOPraHM4eCKONW XUMUU B
11 xnacce ocyuiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHA,
TaK U MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO [IUKIIA.



OO0mre ecTeCTBEHHO-HAyYHbIC TOHSATHS: SBJICHHE, HAy4dHbIH (DaKT, TUMOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KIacCu(UKAUs, TEePUOIUIHOCTh, HAOIIOJEHUE, W3MEpPECHHE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PaTUOAKTUBHOCTb, MOJIEKYJa, DHEPreTUYECKUM YpPOBEHB, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIMHHIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJIu3M, MakKpo- H
MHUKPOAJIEMEHTBI, OCIKH, XUPBI, YIJIEBOIbI, HYKICHHOBBIE KHCJIOTHI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomoTHs: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIC MaTepUAIbI,
CEIbCKOXO03SHUCTBEHHOE IIPOM3BOJICTBO, THINEBAs IPOMBIIUICHHOCTh, (hapMaleBTHYECKas
MIPOMBILIIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, FJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHIA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLIME COCTABIIAIOLINE: OCO3ZHAHUE OOYUYaIOIMMUCA POCCUMCKOMN Ipa)/1aHCKON
UJIEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTH M CaMOOIIPEIEIICHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroUIMXCs
PYKOBOJICTBOBATHCSl MPUHATHIMH B OOIIECTBE NpaBUIAMH W HOPMaMH IIOBEICHUS; HAINYHE
IPAaBOCO3HAHUS, SKOJIOTHYECKOW KYJIbTYPHhl; CIIOCOOHOCTh CTaBUTh IENIM U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIMuHOCTHBIE PE3y/bTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPaxaroT chOpMHUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW EATEILHOCTH 00YUYAIOMIUXCsl B MPOLIECCE pealln3aluu
00pa3oBaTenbHON AESTEIHHOCTH.

JInuHOCTHBIE Pe3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPa)xaroT cHOpMHUPOBAHHOCTh
OIbITA MO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTH 00yUaroIMXCsl B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HAHMsI O0YYAIOLIUMKCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

IIPEJICTAaBICHUSI O COLMAIbHBIX HOpPMax M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TFOTOBHOCTH K COBMECTHOW TBOPUYECKON J1€ATENBHOCTHU MIPU CO3JaHUU YU€OHBIX IPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEAUI0 OTE€YECTBEHHOMU
XUMHU;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M IMPAKTUUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yJNbTaT AJUTEIbHBIX HAOMI0JICHHH,
KPOINOTJIMBBIX SKCIIEPUMEHTAIBHBIX IIOUCKOB, TOCTOSTHHOTO TPpyZAa YYEHBIX U IPAKTHKOB;

UHTEpeca M TI03HABaTEIbHBIX MOTHMBOB B IIOJIYyYEHHH M MOCIEAYIOIIEM aHajIu3e
MH(pOpPMaLIUU O MEPEIOBBIX JOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEACHMS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallMd, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE IOBEICHHE W IOCTYNKM CBOMX TOBApHUILEH C MO3ULMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U € YIETOM OCO3HAHUS MOCIEACTBHUM MOCTYIIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOIAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBMJI 0€30MacHOTO OOpaIlieHus1 C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JIESATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUI W HEMPHUATHS BPEIHBIX NPHUBBIUCK (YMOTPEOJEHUS aTKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETGHTHOCTH B Y4e€OHO-HCCIICI0BATEIbCKOW JICSITCIIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEIICHWH NPAKTUYECKHX 3a7a4 COLMAIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCU pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXE€HUS K TPYAY, JIIOASAM TpyJa U pe3ysibTaraM TPYI0BOH €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyiieil mpodeccun U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH O0IIIeCTRA;

6) 3K0JI0rMYeCKOr0 BOCTIUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOIB30BAHUS TOCTHXKCHUN XUMUU ISl PEIICHUS] BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpEI OKPYKaIled MPUPOJHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPENOTBPAILATD HUX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSATH UJICOJIOTHH XeMO(DoOuu;

7) HEeHHOCTH HAYYHOI0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSI HAyKu U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIMoOHATBHOTO HAYYHOTO MBIIUIEHHUS, CO3JJaHUH 1IEJIOCTHOTO MpeICTaBIeHHs 00 OKpYyKaroleM
MHpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU WU
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOM ITMBHJIM3AIMH: B €&
TYMaHHUCTUYECKOW HAIPaBJICHHOCTH W BaXKHON pPOJIM B CO3/IaHUU HOBOW 0aszbl MaTepuaTbHON
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTONYHMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
OSHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecreueHnH yCIOBUN YCTEIIHOTO TPY/Ja M SKOJOTHUYECKH KOM(OPTHOM KU3HHU KaXKIOTO YeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOIydaeMbIe 3HAHUS IS



aHaM3a W OOBSCHEHHS SIBICHHH OKPYXKAIOIIEro MHpa W MPOUCXOIIIINX B HEM H3MCHEHHIA,
YMEHHsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIJISI PEIICHUS TPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIUIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3iIuyHbIX chepax mnpodeccHnoHaTHHON
JESTEIILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3ysiabTaTbl OCBOEHHUs INPOTpaMMBbl [10 XMMHUU Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIMIMXCS MEXIUCUUIUITMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
nu CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaXx (MaTepI/Iﬂ, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BAaHUE, HAOIOICHHEe, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yVHHUBEpcajibHble  y4yeOHble  JedcTBUs  (TMO3HaBaTejbHbIE,  KOMMYHUKATHUBHEIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOW T'PaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOY4aIOIIMXCS ~ HMCMOJb30BaTh  OCBOEHHBIE  MEXAHCIMILTUHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcCallbHble y4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JCHCTBUSMU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsaTh LENu JeATEeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BAaTh IIPHU OCBOCHHU 3HaHUHU HpI/IéMI)I JJOTUYCCKOT'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHH M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MOHATUS JUISI OOBSICHEHUS OTJENbHBIX (PAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIECCTB U XUMHNYECCKUX peaKumZ;

YCTaHABJIIMBATh MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMHU SABJICHUSAMU,

CTPOUTH IJIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSIX, (POPMYITHUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU A,

IMPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKUE (3H3KOBLI€)
MOJIEJIH, IPe00Pa30BhIBATH MOJICIHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,



XUMHYecKass (OopMyna, YpaBHEHHME XHMHYECKOM peakuud — NpU peleHUH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHBIE MOJEIbHBIE MPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE IeHCTBYSI:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O TIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIU;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIb30BaTh IOCTaBJICHHBIE M
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M IPOBEICHMS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
INPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTb O0OOOLIEHHWS W BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHMUECKOH HCCIIEI0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METOIOB pPEIICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHAJIM3UpPOBaTh HMH(DOPMALMIO pPA3JIMYHBIX BHUIOB U (OPM MpencTaBlIEHUs, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHbIE METOAbl IpPU IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KauyecTBE CpeACTBAa INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue W MaTreMaTH4yecKHe) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHbLIC y‘-leﬁl—ll)le JeHCTBUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOIl TEMBI B XOJI€ TMaJIoTa U/UT JUCKYCCHH,
BBICKA3bIBaTh UCH, (OPMYITHMPOBATH CBOU MPEAJIONKEHUS OTHOCUTEILHO BHITIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C NPE3CHTALMEW PE3yJbTAaTOB IMO3HABATEIIBHON JEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TPU  BBIITOJHEHUH XHUMHYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl 1O WCCIEIOBAHUIO CBOWCTB HW3Y4YaeMBIX BEIIECTB,
peanu3anuu y4eOHOTO MPOeKTa, U (OPMYIHPOBATH BBIBOJLI MO pPe3yiabTaTaM IMPOBEAEHHBIX
WCCJICIOBAHMM MyTEM COTTIACOBAHMSI MMO3UILIUN B XO7€ 00CYXKICHUS U 0OMEHA MHEHHSIMH.



PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSATENIFHO IIJIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESTEIHHOCTH,
onpenenss e€ Ienu W 3aJa4d, KOHTPOJIMPOBATH M MO MEpEe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allrTOPUTM JICHCTBHI TPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEeIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIHIX;

OCYILIECTBIISATH CAMOKOHTPOJIb JI€ATEIbHOCTY HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ysbTaThl OCBOEHUS MPOTPAMMBI IO XMUMUU Ha YriayOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHenuduUeckue Uisl y4eOHOro mpeaMera
«XUMHUS» HaydyHbIE€ 3HAHUSA, YMEHHUS U CIOCOOBI JIEHCTBUM [0 OCBOEHHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHUIO
3HAaHUW B PA3IMYHBIX y4EOHBIX CUTYyallUsiX, a TaKKe€ B pPEaJbHBIX JKU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX C XuUMHUEH. B mporpamme mo XuMHuM IpeIMETHbIE pPE3yJbTaThl IPEICTABIICHBI IO
rojilaM U3y4eHusl.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs OTPaXkKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUM: O MECT€ W 3HAUEHUU OPraHWYEeCKOM XMMHUU B
CUCTEME €CTECTBEHHBIX HAYK U €€ pOoJIM B 00€CIIEUYEHNN YCTONYUBOIO Pa3BUTHsI YEJIOBEUECTBA B
peuieHur MpooJIeM IKOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON O€30MaCHOCTH, B Pa3BUTHUU
MEIWIIMHBI, CO3JaHHH HOBBIX MaTEpHaliOB, HOBBIX HCTOYHHKOB JHEPrHH, B OOECIeueHUU
paIoHaIBHOTO TPUPOJIONIONF30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YeJloBeKa, a TaKKe DKOJIOTUYECKM OOOCHOBAHHOIO OTHOLIEHHSI K CBOEMY 3/I0pOBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIIne
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M DJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHMSI aToMma, TMOpHUIM3alys aTOMHBIX
opOuTanel, HMOH, MOJIEKYNla, BaJEHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHCIIEHUS,
XUMHUYECKass CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIM CKEIeT,
GbyHKIIMOHAIbHAS TPYMIa, pajuKai, CTPYKTypHble (Gopmymnbl (pa3BEpHYTHIE, COKpAILIEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHas M NPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
M30MEpPbI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJIOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3ako” . M. MenneneeBa, Teopusi CTpOCHHS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUST MAacChl BEIIECTB, 3aKOH
COXpaHEHUsS] W TPEBpAIEHUS DSHEPTUM TIPH XUMHYECKHUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllUe B OCHOBE MOHHUMAaHUs
NPUYMHHOCTH M CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TMPEJACTABICHUS O MeEXaHU3Max
XUMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O B3aUMHOM BIIMSHHHM aTOMOB M TPYIIT aTOMOB B MOJIeKyJax (MHIAYKTHUBHBIN U
Me3oMepHbIi 3 dexTr, opuenTanTsl | u |l pona); dbakronoruueckue cBeqeHUS O CBOMCTBAX,



COCTaBe, MOJYYECHUH U 0€30MaCHOM MCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U TPAKTHUECKOW JEATENbHOCTH YEJOBEKa, OOIMX HAYYHBIX MPUHIHUNAX XUMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOA, TIepepaboTKu HedTn);

c(OPMHPOBAHHOCTb YMEHUM: BBISBIIATh XapaKTEpHbIE IPU3HAKY MMOHATUH, yCTaHABIUBATb
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME TOHITUS IIPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCIUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBIATh ypPaBHEHUS XHMMHUYECKHMX pEaKkUuMd M  pacKkpbplBaTb WX  CYIIHOCTb!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUI  IOCPEICTBOM COCTaBJICHUS  3JIEKTPOHHOIO
OanmaHca ITMX peakuUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBJIECHUS HX IOJHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB JUId WJUIIOCTpAllUd HX
XUMHUUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh IPUHAIIC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPENeNEHHOMY KJIacCy/TpyIiie COeAUHEHNH, 1aBaTh UM
Ha3BaHus 1o cuctemarndeckoir HomeHkiatype (IUPAC) u npuBoAMTh TpUBHAIBHBIC HA3BAHUSI
JUISL  OT/AEIBbHBIX TPEJCTaBUTENEH OpPraHWYeCKUX BELIECTB (STWJIEH, AalleTWIEH, TOJYyoll,
[JIMLIEPUH, STWICHIJUKOIb, (QeHos, (OopMalbIeruj, AaneTalabJerusl, aueToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCJIOTa, CTEapUHOBAs, OJICMHOBAs, MaJIbMUTHUHOBAS KHUCIOTHI, TJHUIMH,
aJlaHWH, MaJIbTO3a, PPYKTO3a, AHUJIMH, TUBUHUII, U30IIPEH, XJIOPONIPEH, CTUPOII U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHMs ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBAJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHUS INPUMEHATH IMOJOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemecTB A. M. ByriepoBa st 0ObsSCHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpOeHHE, (uU3MUeckue u
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJlbJETH/IOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJHCAXapUa0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMM COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OpMUPOBAHHOCTh YMEHHUS TMOATBEPXAATh HA KOHKPETHBIX IMpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OpMHUPOBAHHOCTh YMEHHUSl XapaKTE€pPU30BaTb HCTOYHUKHU YIIIEBOJAOPOJHOTO ChIPbhs
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKH;

c(OPMHUPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
MO3HAHUS — HAONIOJIEHUH, W3MEPEHUH, MOJIEIUPOBAHUM, OJKCIEpPUMEHTE (peaJlbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BBISBIICHHE
MPUYMNHHO-CJIEICTBEHHBIX CBS3€H — /1711 U3y4EHUs! CBOMCTB BELIECTB M XUMUYECKUX PEaKIUil;



c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUAMU U
NpPEICTAaBICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB sl Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUaIbHOIO €IMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS IO
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMUYECKMM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XAPAKTEPU3YIOIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHIA: MPOTHO3UPOBATh, AHAIM3UPOBATh U OLEHUBATH C MO3MLIUI
9KOJIOTUYECKON 0e30IaCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOJACTBEHHON JESTEIbHOCTU
YeJIOBEKa, CBS3aHHOH ¢ IepepalOTKOM BEIIECTB, HCIOJIb30BATh IOJNYYEHHBbIC 3HAHUA Ui
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUsX, CBSI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCHEPUMEHT (IIOJTY4YE€HUE U U3YUYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelleHHe OHKCIEPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofeHreM IMpaBwil  0e30macHOro oOpalieHusi C  BEleCTBAMU M J1JaOOpPaTOpHBIM
o0opynoBanueM, (opMyIUpoBaTh I€NIb HMCCIEIOBAHUA, MPEICTAaBIATh B pa3inyHON (opme
pe3ysbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH ¢ OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

cOONIIO/IaTh TIPaBHJIA HKOJIOTHYECKU IIETIECOO0Pa3HOTO MOBENEHHSI B OBITY W TPYIOBOM
JEeSITEIbHOCTH B LEISAX COXPAHEHHUS CBOETO 370pOBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U
JOCTH)KEHUS €€ yCTOWYMBOIO pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO JEMCTBMSI HA JKHUBBIE OPraHU3Mbl ONpPEIEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIci mmoka3areis [1/1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLIEHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B pa3lMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KpUTUUYECKH AaHAJIU3UPOBATh XHMUYECKYIO
uHoOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C MOCTABIEHHON yueOHOM
3a/1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOmas M HeOpraHudecKas XUMH»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN: O MaTEPUAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HAaBa€MOCTHU SIBJICHUH NPUPOJbI, O MECT€ W 3HAYEHUU XMMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEIICHUHU MPOOJIEM IKOJOTHUECKOM,
HHEPreTUYECKOM M NHIIEBOW OE30MacCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUYEHHWH  PAIMOHAIBLHOTO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON Cpeie;

BJIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIoINe
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, AIEKTPOHHAS 000I04YKa aTOMa, S-



, Pp-, d-atoMHble OpOWTaANH, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aroma, THOpHIAM3aIus
ATOMHBIX OpOWTaneil, WOH, MOJEKyJa, BaJCHTHOCThb, JJIEKTPOOTPHIIATEIHHOCTh, CTEIEHB
OKHCJICHUSI, XUMHYECKas CBA3b (KOBAJICHTHAs, WOHHAs, META/UINYeCKasi, BOJOPOJIHAA),
KpUCTAJUIMYECKas pEelIETKa, XUMHUYECKas PEaKlHs, pacTBOP, AJIEKTPOJIUTHI, HEIICKTPOIUTHI,
SJIEKTPOJUTUYECKAs  JUCCOLUMAIMs, CTENeHb JMCCOI[MAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOH 3PPEKT XMMUUYECKON PeaKIuH, CKOPOCTh XUMHUYECKON
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl 3IEKTPOJIUTUUYECKOU
quccouuanuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHHWs M MPEBPAIICHUS SHEPIUU MPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XMMHYECKUX SIBJICHUM; COBPEMEHHBIE NPEACTABICHUS O CTPOCHHUM BEUIECTBA HAa aTOMHOM,
MOHHO-MOJICKYJIIPHOM W  HAJMOJIEKYJSPHOM YypPOBHSIX; TIPEACTABICHHS O MEXaHU3Max
XUMUYECKUX PEaKUUd, TEPMOJUHAMUYECKMX U KHUHETUYECKHX 3aKOHOMEPHOCTSIX HX
NpPOTEKaHUs, O XHUMHYECKOM DPABHOBECHH, pacTBOpaXx U  JIUCIEPCHBIX  CHUCTEMax;
dakTosornueckrue CBeJCHUSI O CBOWMCTBAX, COCTaBe, MOJyYEeHUU U OE30MaCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOH MAEATEIhbHOCTH YelOBEKa,
00IIMX HAYYHBIX MPUHIUNAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUII: BBISBIIATH XapaKTEPHbIE MPU3HAKHU MMOHATUN, YCTAaHABIUBATH
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHCAHUM HEOPTaHUYECKUX
BEILIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIJICHUS
dbopMya BEHIECTB W ypaBHEHUH XMMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKJIATYpPY
(IUPAC) u TpuBHalIbHbIE HAa3BAHHS OTACIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHHSX, BUJl XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMUECKOM PEIIETKA KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOWMCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUH: KIACCU(UIIMPOBATH: HEOPTraHWYECKHE BEIIECTBA IO UX
COCTaBY, XMMHUYECKHUE PEAaKIMU MO PA3NUYHBIM MPHU3HAKAM (YUCIY U COCTaBY pearupyromux
BEIIECTB, TEIJIOBOMY dS(PQEeKTy peaklud, H3MEHEHHUIO CTeNeHEel OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YaCTHIO Karaju3aropa U APYTHE); CaMOCTOSATEIbHO BBHIOMPATh OCHOBAHUS W
KPUTEPUU JJI KITaCCU(PUKAIIMHI U3y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIIHiA;

c(OpMUPOBAaHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHPOBATH €ro0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTEPHU30BaTh IIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JIEMEHTOB NEepBOro—4erBéproro mnepuoaoB llepuoanueckoit cucremsr J[.H.
MenneneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUYECKHE YPOBHHY, «IHEPre€THUYECKUE TOJTYPOBHH,
«S-, p-, d-atomHbBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE JHEPreTHYECKHUE COCTOSIHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHYECKHX DJJIEMEHTOB W HX
COEMHEHUH 10 nepuojaM u rpynmam Ilepuoguueckoii cucremst /. . Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIIEKTPOHHBIX 000JI0UEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEpPU30BaTh (OMUCHIBATh) OOIMHME XUMHYECKHUE
CBOMCTBA BEHIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHHUE T'€HETHUYECKON CBS3U
MEXy HEOPTraHUUECKUMU BEIIECTBAMHU C MIOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABIICHHSI DJICKTPOHHOTO OajlaHCa 3THX pEaKIHii; peakluil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOJIN3A; PeaKIuil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEpPE THIPOKCOKOMIUIEKCOB LHMHKA W
ATIOMHUHHS);

c()OPMUPOBAHHOCTh yMEHHS OOBICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ yd4€ToM HX DSHEPreTHUYEeCKUX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTU
XUMHUYECKON pEeaKkIMu B 3aBUCUMOCTU OT Pa3jMYHbIX (AKTOPOB, a TAKXKE XapaKTep CMELICHUs
XUMHUYECKOT'0 PABHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuuiun Jle HlaTtense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMUYECKUE PEAKIUH, JICKAIIUE B OCHOBE
MPOMBIIUICHHOTO TOJYyYEHUS CEepPHOM KHUCJIOThI, aMMHaKa, OOIIMWE HAyYHbIE MPUHIIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IeCOO00Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIOJB3a;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAy4YHOIr'O MO3HAHUS SIBJICHUI
OpUpoabl  — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIUPOBAHUE, JKCIEPUMEHT (peajbHBI U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U JUIsI OOBSCHEHUS XUMHUYECKHX SBJICHUIA,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH 1€ATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHOMN KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISTH B3AUMOCBSI3b XUMUYECKUX 3HAHUN C TOHSATUSMU U
MPEJCTAaBICHUSIMH JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojiee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATIHLHOTO €IMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS [IPOBOJIUTH PACUETHI: C UCIIOJIB30BAHUEM IIOHITUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasza
M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WIH 00BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIHH
BEIIECTB; TEIUIOBOTO 3(pdekTa peakinu; 3Ha4eHUs BOJOPOIHOTO TIOKa3aTels pPaCTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAINM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
NPOJYKTa peaKkliy, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); JOJIU
BBIXO/Ia MTPOYKTa PeaKkiuu; 00BEMHBIX OTHOIIIEHU ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENBHO TJIAHUPOBATh W MPOBOJUTH XUMHUYECKHUI
AKCIIEPUMEHT (IIPOBEJIEHUE peaKuii HOHHOTO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPENEIEHUE CPEIbl PACTBOPOB BEUIECTB C MOMOIIBIO MHAUKATOPOB,
W3YYEeHHUE BIUSHUS Pa3NUYHBIX (AKTOPOB Ha CKOPOCTh XMMHYECKON peaklMu, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaM «Metamib» u «HemeTamisl») ¢ coOmoieHneM NpaBuil
0e30macHOro oOpalleHus C BeHlecTBaMH U JabOpaTOpHBIM 000pyAOBaHHEM, (POPMYIHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTaBIATh B pa3iuyHoW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLICHUBAThH UX JOCTOBEPHOCT;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
nabopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEHIECTBAMU B COOTBETCTBHUU C WHCTPYKIMSMU
M0 BBHIMOJTHEHUIO JTA0OPATOPHBIX XUMHYECKHX OIBITOB, AKOJOTMYECKH IeTIeCO00pa3HOTo
MOBENCHUS B OBITY W TPYIOBOM [EATEIHHOCTH B IIENAX COXPAHEHUS CBOETO 3/I0POBBS,
OKpYKalolllel TPUPOJAHON CpeAbl M JOCTHUKEHUS €€ YCTOMYMBOIO pPa3BUTHA, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OINPEACIEHHBIX HEOPraHWYECKHX
BEIIIECTB, TOHKUMas cMbIc nokazarens [1JIK;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX MCTOYHMKAX (HayyHas U y4eOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, VHTepHET U [pyrue), KPUTHUECKH aHAIU3UPOBATH XHUMHUYECKYIO
uHpopMalnio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.
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5.1 BEICOKOMONIEKYIIAPHEL WHEHUS 6 bubmorexa [JOK
' COROMOTERYIAPHHIE COCAMHE https://m.edso00.ru/d69df650
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakruueckue (itcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUM
) C’ll‘_lil):eHZIG aT;)CMz. Fielznga:qecxnﬁeiaKOH . Butmorexa LOK
: u HOAMYECKas CUCTEMAa XUMUYCCKHUX
pHoA https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 CtpoeHnue BeniectBa. MHorooopasue 11 1 bubnnoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
VIMIHECRHE pearin https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmorexa [IOK
2.1 H 31 1 3
eMETALIR! https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
2.2 M 23 1 2
CraiIH https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Paznen 3. Xumus u )Ku3Hb
31 Metoap! TO3HAaHUS B XUMHAU. XUMHUS U 9 bu6mmorexa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 9
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ITOYPOYHOE IIVTIAHUPOBAHUE

10 KIIACC
Ne Tema vooKa KKOqueCTBO anICOB Hara DJIeKTpOoHHbIe U pPOBbIE
n/n yp Beero CHTPOJILHBIC LIPAKTHHECCKUE ' povgenust  o6pa3soBaTesbHbIE pecypebl
padoThI padoThI
i, npexetannemie o morootpasu 1 Bubmorera LIOK
’ . https://m.edsoo.ru/3686e6f5
OpPraHUYECKUX COCIIUHECHUM
(ocnommoe n sosbymbmnoe covrommn, 1 Butimotexs LIOK
' https://m.edsoo.ru/Oce6fd4c
BasnieHTHBIE BOBMOXHOCTH aTOMa yriepo/ia
XUMHYECKasi CBA3b B OPraHUYECKHUX
coequHeHUsIX. MexaHu3Mbl 00pa30BaHUs 1 bubnnoreka [JOK
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa https://m.edso0.ru/8d39f5c8
CBsI3eU
Teopus cTpoeHUsT OPraHUuYECKUX 1 bubnnoreka [JOK
coenunenuiit A. M. byrieposa https://m.edsoo.ru/9e595cbh8
Bupl uzomepun: cTpykTypHas,
IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 bubmuorteka [IOK
3¢ GeKTHI B MOJIEKYIIaX OPraHHYECKUX https://m.edsoo.ru/b0e61661
COEAMHEHUI
IT TaBJICHUE O K nubUKaIum u
CIfCeTﬂe(I:V[:TI;ISCCIfa;) Hg;Z;K(Jb;aT;ga (IUPAC) 1 bubmorexa I[IOK
https://m.edsoo.ru/c212dd21
OpPTraHUYECKUX BEIIECTB
Kinaccudukanms peakiuii B opraHu4ecKoi 1 bubnuotexa [JOK
XUMHUH https://m.edsoo.ru/ba5706aa
CucreMaru3anus 1 0000IIeHNE 3HAHUI 10 1 bubnunorexa LIOK
Teme https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHH psJl, 001Ias
(dbopMyIa, HOMEHKIIATypa U H30MEpHs, 1 bubnmoreka [JOK

AJIEKTPOHHOE M MTPOCTPAHCTBEHHOE
CTPOEHHUE MOJICKYJI

https://m.edso0.ru/25a14636
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KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontponbueie Ipakruieckue H3yUYeHHs o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI

10 du3nuecKkne U XMMHUUECKHUE CBOMCTBA 1 bubnunoreka LIOK
AJIKAHOB https://m.edsoo0.ru/3137711c

1L Crooobm nonyaenn n apmmsener ) buGanorexa LIOK

https://m.edsoo.ru/259b0a5h
QJIKAaHOB
[uknoankansl: o0miast popmyna,

12 HOMEHKJIATypa U U30Mepus, 0COOEHHOCTH 1 Bbu6mmoteka [JOK
CTPOEHUS M XUMUYECKHX CBOMCTB, https://m.edso0.ru/156730d2
CTIOCOOBI OJTYYEHHUS ¥ IPUMEHEHHE
Pemenue pacu€rHnix 3a/1a4 Ha
OTIpeIeNICHUE MOJICKYISIPHOU (HhOPMYITBI

13 OpPraHUYECKOTO BEIIECTBA IO MACCOBBIM 1 bubnnorexa [JOK
JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIIUX B https://m.edsoo.ru/bf84d8eb
ero coctaB. Cucremaruzauus u
000011IeHIE 3HAHUM TI0 TEME
AJKEHBI: TOMOJIOTUYECKHH psJl, oO1as

o B LOK

: https://m.edsoo.ru/273b0ale
CTpyKkTypHas ¥ IMC-TPaHC-U30MEPUs
AITKEHOB

15 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA 1 but6mmoreka [IOK
anikeHoB. [IpaBuno MapkoBHHKOBa https://m.edsoo.ru/21069ccd

16 CriocoOslI MoNTyueHus: U IPUMEHEHUE 1 bubmmnoreka [JOK
AJIKCHOB https://m.eds00.ru/665dc058

o
17 Pﬁ’gﬁ;ﬁ:ZCHI;a;ITi?]i?{T:HNI:I31}/_:11;;661\’[;0 1 1 bubmmorexa [IOK
o https://m.edso0.ru/0941eed8
CBOICTB
18 Pemrenne pac4€THbIX 3a1a4 HA 1 bubmuoteka [JOK

ompeiesieHuEe MOJIEKYIIpHOU (HOpMYIIbI

https://m.edsoo.ru/e9ea9921
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KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontponbueie Ipakruieckue H3yUYeHHs o0pa3oBaTe/ibHbIE PeCypPChI
padoTbI padoThI
OpPraHUYECKOr0 BEIECTBA
19 ﬁi)lla;;:;lai.l{i?: &ﬁ?ﬁﬁ;z}mmme 1 bubmorexa LIOK
’ ‘ https://m.edso0.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHSI
20 XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX 1 Bbu6moteka [JOK
JMCHOB https://m.edsoo.ru/e561253d
21 CriocoObl MoTy4eHus1 U IPUMEHEHUE 1 bubmmoreka [JOK
aJIKaIMCHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUN psijl, oOmias
29 (dbopMyIia, HOMEHKIIATypa, dJIEKTPOHHOE U 1 bubmmoreka [JOK
POCTPAHCTBEHHOE CTPOCHHE MOJIEKY!I, https://m.edsoo.ru/68b6cc4c
¢du3nueckue cBoicTBa
23 XUMHYECKUE CBOMCTBA aJIKUHOB 1 E{tlg::?/ﬁ.egicﬁ)?‘ﬁlﬂ 493293
24 KauecTBeHHBIE peaKkIIMM Ha TPONHYIO 1 bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/7blc48da
o5 CriocoObl ToTy4eHus1 U TPUMEHEHNE 1 bubmuoreka [IOK
AITKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenne 3amad: pac4€rsl IO ypaBHEHUIO 1 bubmmnoreka [HOK
XUMHYECKON peaKinu https://m.edsoo.ru/5db8e526
27 CucremaTu3aius 1 0000IIeHUEe 3HAHUHN TIO 1
TeMe
ApeHBI: TOMOJIOTHYECKUH Psifl, 00TIast
| JoPne okt Snecpomoes | BuGniorsa LOK
https://m.edsoo.ru/a92a7094
OeH30I1a ¥ ToJIyoua, UX (U3UUECKue
CBOMCTBA
29 XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINHI 1 bubnuoteka [JOK

3aMCIICHUA

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/04298c0a
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KoanuecTBo 4acoB

Ne Jara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontponbueie Ipakruieckue H3yUYeHHs o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI
0 mpncosmenn, omerenme rovororos. 1 ubmotexa LIOK
’ https://m.edsoo.ru/a44alae4
OeHzouna
31 OCO00CHHOCTH XUMHUYECKHX CBOWCTB 1 bubnuorexa [{OK
CTHpOJIa https://m.edsoo.ru/d5018a54
32 Ezgle;iizgzgq;ziZnyiziiz; a:l)OpMyJII)I 1 bubmmorexa HOK
https://m.edsoo.ru/53461a2c
OpPraHMYECKOI0 BEIECTBA
33 CriocoObl MoTy4eHus1 U IPUMEHEHUE 1 bubmmoreka [JOK
apeHoB https://m.edsoo.ru/6f717d09
34 ['eneTnueckas CBSI3b MEKY pa3InUYHBIMU 1
KJIacCaMH YIJIEBOJI0POOB
PacuéTel mo ypaBHEHUSIM XUMHUYECKUX
35 peakuuii. CucremaTu3zanus u 00001eHe 1
3HAHUM MO TeMe
36 [Ipupoansiii ra3. [lonytHble HEQTAHBIE 1
ra3bl
37 KameHHBIH yrosib 1 NpOIyKThI €r0 1 bubmuoreka [IOK
nepepadboTKu https://m.edsoo.ru/69b3398b
3 Tpencane nposyiros nepepabori ) Bubmorera LIOK
https://m.edsoo.ru/21f9de78
HePTH
39 I'eneTnueckas CBsI3b MEXKIY Pa3InYHBIMU 1
KJIacCaMH YIJIEBOJIOPOOB
I"amoreHonpon3BoAHBI B B:
o | Lo s | B 10K
’ https://m.edsoo0.ru/82b4d759
3aMEIleHMs TaJoreHa
a1 JeiicTBue 1menoyei Ha 1

rajoreHnpou3BoIHbIE. B3anmoneiicteue
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KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontponbueie Ipakruieckue H3y4YeHHUs o0pa3oBaTejibHbIE PeCypPChI
padoTbI padoThI

JIUTAJIOTEHAIKAHOB C MAarHUEM U IIHHKOM

42 Cucremaru3anus U 0000IICHUE 3HAHUM 10 1 bubnnorexa [JOK
pazzaeny "YrieBomopoasr" https://m.edso0.ru/20e89f22

43 Kontposbhas pabota mo teme 1 1 bubmuorexa [JOK
"VraeBogopos"” https://m.edsoo.ru/95¢9e298
[IpenenpHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKUH psijI, oOrast popmya, Bubsmorexa LIOK

44 CTPOCHHE MOTICKYT, H3OMCPHA, . https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiiaccuukarus, E— '
(usnueckue cBoicTBa

45 XUMUYECKUE CBOMCTBA MPEACIbHBIX 1 bu6nmorexa LIOK
OJTHOATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe
CniocoObl TTOTydeHHS U IPUMCHEHHUE bubmorexa LIOK

46 e P 1 https://m.eds00.ru/484100000
OJTHOATOMHBIX CITHPTOB 000000
[TpocTeie 3¢UpBl: HOMEHKIIATYpa U Buborexa LIOK

47 U30Mepusi, 0COOEHHOCTH (PU3UYECKUX U 1 https://m.eds0o.ru/c2c788b2
XUMHYECKHUX CBOVMCTB — '
MHOroaToOMHBIC CTUPTHI: STUIICHTIINKOIb U Bubsmorexa OK

48 TJIUIEPUH, UX (PU3NYECKre U XUMHUUECKUE 1 hitps://m.edsoo.ru/ec4d84aa
CBOICTBA — '

49 CriocoOslI MoNTyueHus: U IPUMEHEHUE 1 bubmmoreka [JOK
MHOT'OaTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d

50 @DeHoI: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE 1 bu6muoreka [JOK
cBoiicTBa. TOKCHYHOCTH (peHoa https://m.edsoo.ru/2ce726f8

51 XuMuueckue cBoMCTBa (heHona 1 Eggg'l;llcr)ﬁe(;iZ(]i)orIlf/OS?C&S 9

50 CriocoOsl MoTydeHus: U IpUMEHEHUE 1 bubmuoreka [IOK

¢denona

https://m.edsoo.ru/c77ddf4c
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https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero KO};;%‘:;ZI:HC Hpa;:g::;lme H3y4YeHHUs o0pa3oBaTejibHbIE PeCypPChI
o | D il P | 1 B 10K
N Cnn;)m A —— g https://m.edsoo.ru/fd0ced09
54 Cucremaru3anus U 0000IICHUE 3HAHUM 10 1 bubnuorexa [{OK
TeMe https://m.edso0.ru/1810cb9b
AJBIETHIBI M KETOHBI: 3JIEKTPOHHOE
55 CTpOCHHE KapOOHUIILHOW TPYIIITHI; 1 bubmmoreka [JOK
TOMOJIOTHYECKHE Psi/Ibl, 00111as popmyia, https://m.edsoo.ru/b139beaa
M30MEpHsI © HOMCHKIJIATypa
56 ATbIeruIpl ¥ KETOHBI: (PU3HUECKUE 1 bu6nmorexa LIOK
CBOWCTBA; pEaKIMK MTPUCOCTUHECHHUS https://m.edsoo.ru/c887425c
57 Peaknuu oKHCIIEHUS U Ka4EeCTBEHHBIE 1 bubmmoteka IIOK
pEaKIMK AIbJIETUIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CrocoOslI MoNTyueHus albJICTHIOB U 1 bubnnorexa [JOK
KETOHOB https://m.edsoo0.ru/520d1c51
OIHOOCHOBHBIE TIPEIeTbHbBIE KAPOOHOBHIE Buborexa LIOK
59 ﬁgﬁ?{g’;’ OCOOCHHOCTH CTPOCHHUA UX 1 https://m.edsoo.ru/fec0b113
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX 1 bubmmnoreka [HOK
KHCJIOT, UX (pu3nyecKkue CBOMcTBa https://m.edso0.ru/700cc87b
61 XHWMHYECKUE CBOMCTBA MTPEAEIBHBIX 1 bu6muoreka [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
2 wrrorm Miorooopase rapgonomsis ) BuGmiorexa LIOK
e P P https://m.eds00.ru/bb31be71
Oco0eHHOCTH CBOMCTB: HETIPEACTBHBIX U
63 apoOMaTUYECKHX KapOOHOBBIX, 1 bubnuoteka [JOK

TUKapOOHOBBIX, THPOKCHUKAPOOHOBBIX
Kkucyot. [IpencraBuTeny BBICIINX

https://m.edso0.ru/83a08773
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KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero KO};;%‘::::"“’ Hpas:g:::llme H3yUYeHHs o0pa3oBaTe/ibHbIE PeCypPChI
KapOOHOBBIX KUCIIOT
64 [TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX 1 Bu6mumotexa [JOK
KUCIIOT https://m.edso0.ru/0d162d9d
65 CriocoObl TTOTy4eHUsT U IPUMEHEHNE 1 bubmuorexa [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/7c065c9d
CrnosxHbie 3(Upbl: TOMOJIOTUYECKUH AL,
66 obmrast popmyria, U30MEpHs U 1 BH6H_HOTeKa HOK
HOMeHKTATYpa https://m.edsoo.ru/adfffe6d
67 dOusnvecKkrue U XUMUYECKHE CBOMCTBA 1 bubnuoreka [{OK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHbIX 3a1a4: 10
68 YPaBHEHHUIO XUMHYECKON peaKIinu, Ha 1
onpeieJICHUE MOJIEKYIISIPHON (OpMYITBI
OpPraHMYECKOI0 BEIECTBA
ITpakTruyeckas pabora Ne 3. Pemenue
69 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe 1 1 BH6H_HOTeKa OK
N " https://m.edso0.ru/486671fb
Kap6onoBsie kucnotbl. CloxHbIE 2PUPHI
70 XKupsr: crpoenue, pusndeckue u 1 bubmuoreka [IOK
XMMHUYECKHE CBOMCTBA (THIPOIIN3) https://m.edsoo.ru/al19c5b98
e BuGaonsa LOK
Aepaa ped https://m.eds00.ru/b0331922
XKHUPHBIX KUCTOT. JKupsl B mpupoie
Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
79 KHCIIOT, MX Morotiee aerctaue. Ilonstue o 1 but6mmoreka [IOK
CUHTETHYECKUX MOIOIINX CPEICTBAX https://m.edso0.ru/3c566565
(CMCO)
['enernyeckas CBSI3b YII€BOIOPOAOB U
73 KHUCJIOPOJICOACPKAITUX OPTaHUYECKUX 1 bubmorexa ITOK

BEILIECTB

https://m.eds00.ru/56790c96
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KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Kontponsnsie Iipaxtiieckne H3y4YeHHUs o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThbI
74 PaC‘-IéTIiI [0 YPaBHCHHSIM XUMUYECKUX 1
peakmuit
75 CucreMaruzanys 1 00001IeHEe 3HAHUI 110 1 bub6nmoreka [IOK
TemMe https://m.edsoo.ru/f8eaf2eb
76 eracondmmans yorenoron Gronon min 1 Buomorera L1OK
’ https://m.edsoo.ru/7a9693al
oJIMCaxapu/bl)
77 Monocaxapusl: GU3HMUECKHE CBOMCTBA U 1 bubmuoreka [{OK
HAXOJXK/ICHHE B IIPUPO/IC https://m.edsoo.ru/b4bdda2d
78 [IpumeHneHue riaroKo3bl, €€ 3HaYEHUE B 1 bubnunoreka LIOK
KU3HEIEATEILHOCTH OpPraHn3Ma https://m.edsoo.ru/5e61122d
79 anross Hexomnenne s mompose ) Busmiorera LIOK
' https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JFCaXapHIoB
B0 duomscenne n ammecnne cnoterma, 1 Butmorexa LIOK
’ https://m.edsoo.ru/72a04508
MIPUMEHEHNE
81 [TonsiTHe 00 NCKYCCTBEHHBIX BOJIOKHAX 1 Eggg?/(gée%asiﬂlj/&me? 66
A ) Bu6morexa LIOK
https://m.edsoo.ru/7fde47ef
PEaKIuu OT TEOPETHUECKH BO3ZMOKHOTO
83 Cucremaru3anus U 0000IICHUE 3HAHUM 10 1 bubmuoreka [{OK
paszaeny https://m.edsoo.ru/08d4364c
84 Fﬁiﬁgﬁ?ﬁgﬁ;ﬁg (T)E)I:I;anecxne 1 1 bubmmorexa LJOK
" https://m.edso0.ru/42c6678e
COCTUHCHHUS
85 AMUHBIL: KJTaccuuKaims, CTPOCHHE 1 bubnuoteka [JOK

MOJIeKYJI, oOm1ast hopmyia, usomepus,

https://m.edsoo.ru/efa7e6ca
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KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Kontpoabnbie Ipaktuieckue H3y4YeHUus1 ~ oOpa3oBaTeibHbIE pecypchl
padoThI padoThbI
HOMEHKJIaTypa U (pu3nyecKre CBOMCTBa
86 XUMUYECKHEe CBOMCTBA anu(pPaTHIeCKUX 1 Bu6mumotexa [JOK
aMHHOB https://m.edsoo.ru/1bc5cf80
87 AHWIVH: CTPOCHHE aHWJIMHA, 0COOEHHOCTH 1 bubmuorexa [JOK
XAMUYECKAX CBOWCTB aHUJIMHA https://m.edso0.ru/39cd21f1
88 CriocoObl osTyyeHHsl U IPUMEHEHUE 1 bubnuoreka [IOK
amu(paTUIeCKUX aMUHOB https://m.edsoo.ru/eal38763
AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
89 n3omepus, (pu3nIecKue CBOKNCTBA. 1 bubnnoreka [JOK
OtaenbHbBIC IPEACTABUTEIH O https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
00 Grosormaceroe suasenne amomeror, 1 ubmiorexa LIOK
’ https://m.edsoo.ru/77df705a
CuHTe3 1 THIpOIn3 NENTHI0B
91 benku kak npupoaHbIE OJIUMEDHI; 1 bubmuoreka [IOK
CTPYKTYpBI OCITKOB https://m.edsoo.ru/429e9899
92 XUMUYeCcKHe CBOWCTBA OEITKOB 1 ]f?tl/tlggil;llﬁ.e;i(ﬁ)(.)rﬁ&?:??:% q
53 cooumenm. Hycronome wierorst 1 butmorexa LIOK
' ' https://m.edsoo.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOrHYecKas pojib
[IpakTuueckas padora Ne 4. Pemenue
94 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME 1 1 bubmuorexa [IOK
"A30TCoIepKaIie OPraHUIECKHIEe https://m.edsoo.ru/8e3c02d1
coequHeHus"
ITpaktuyeckas padora Ne 5. Pemenue
95 AKCIEPUMEHTAIBHBIX 33724 M0 TEME 1 1 but6mmoreka [IOK

"Pacrio3HaBaHuE€ OPraHUYECKUX
coenuHeHun"

https://m.edsoo.ru/bde3fdf6



https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
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https://m.edsoo.ru/bde3fdf6

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontponbueie Ipakruieckue H3yUYeHHs o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI
S G — ) ) ubmotexa LIOK
A1°P i He op https://m.edsoo.ru/ce561bc?
COCJIMHECHHUS
OcHOBHBIE OHATHUSI XUMUHU
BBICOKOMOJIEKYJIIPHBIX COEUHEHUN U bubnnorexa [JOK
97 1 .
METOJIbI UX CHHTE3a —IIOJIMMEPHU3aIHs 1 https://m.edsoo.ru/7aa63ebd
MOJIMKOHACHCAIUs
98 [Tnactmaccel. YTunuzanus u nepepadoTka 1 bubnnoreka [JOK
IUIACTHKA https://m.edso0.ru/82242e0f
99 DnacToMepbl: HaTypaJlbHbBIN 1 bubnnoreka [JOK
CHHTETUYECKUE Kayuyku. Pe3una https://m.edso0.ru/246103ec
100 cmrermcorne Hommepn enemmmroro 1 Bu6morera LLOK
' P H https://m.edso0.ru/5963a601
Ha3HA4YCHUS
101 | onemepmmamaeatint sy 06 1o 1 1 bubmmorexa LIOK
N p A " https://m.edsoo.ru/3aebd77a
Pacno3naBanue miacTMacc u BOJIOKOH
102 yaenmors warepmana o reve ) BuGmorera L1OK
" yi p " https://m.edsoo.ru/6a22b1e8
BricokoMONEKyIISIpHBIE COCTUHEHHMS
OBUIEE KOJIMYECTBO YACOB I10 102 3 6

I[TPOTPAMME



https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
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11 KJIACC

KoauuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoka Bcero Kontponnubie Ilpaxruueckue u3ydeHusi  oOpa3zoBaTesbHbIE PeCypPChl
padoThI padoThbI
1 Atom. CocTaB aTOMHBIX SED. 1 Bu6muotexa [JOK
Xumuueckuit ajeMenT. M30Toms! https://m.edsoo.ru/59c112ee
2 CtpoeHue 3JIeKTPOHHBIX 000J10UeK 1 bubmuorexa [IOK
aTOMOB, KBAHTOBEIE YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHYECKUAX 3JIEMEHTOB 1 bubmmoreka [JOK
(s-, p-, d-, f-omemenTsoI) https://m.edsoo.ru/61294af9
4 Pacrnipenienenuie 31eKTpOHOB 110 ATOMHBIM 1 bubnnorexa [JOK
opoHTaIsIM https://m.edsoo.ru/f5f750fe
;| oo | B LOK
https://m.edso0.ru/8149e846
COCTOSIHUH
6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1 bubnnorexa [JOK
DIEKTPOOTPUIIATETHHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas
v cHCTEMa XUMHUYECKUX 3eMeHToB [[. 1. 1 bubnuoreka [{OK
MeHeneeBa, CBA3b C COBPEMEHHOI https://m.edso0.ru/16957c01
TEOPHEI CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
8 XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1 bu6muoreka [JOK
HUMU TIPOCTBIX U CJIOXKHBIX BEIIECTB IO https://m.edso0.ru/f8468927
TpyIIaM 1 epruoaam
9 CucreMmaruzanys 1 0000IIeHe 3HAHNU 110 1 but6mmorexa [IOK
Teme https://m.edsoo.ru/8fad2942
Buael xumuyeckoii cBsi3u. MexaHn3Mbl
10 00pa30BaHMs KOBAJIEHTHOW CBS3H. 1 bubnmnoreka [JOK
Bomopoanas cBsizb. MexXMOIEKYIIpHBIE https://m.edsoo.ru/5a8072af
B3aUMOJICVCTBHUS
11 BaneHnTHOCTh 1 BaJIeHTHBIE BO3MOXKHOCTH 1 bubnunoreka LIOK



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
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KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoka Bcero Kontpoabnbie IpakTuueckue u3y4eHusi  oOpasoBaTesIbHbIE pecypchl
padoThI padoThbI
aToMOoB. CBSI3b AJICKTPOHHOU CTPYKTYPHI https://m.edsoo.ru/3d2ca093
MOJIEKYJ C UX T€OMETPUUYECKIM
CTPOEHHEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX 1 bubnunoreka LIOK
COCIMHEHUAX: COCTaB U HOMEHKJIATypa https://m.edso0.ru/8c66b12a
BemecTBa MOeKyIspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHMS. Tumsl 1 Bbu6mmoteka [JOK
KPUCTAUIMIECKHUX PEIIECTOK U CBOHMCTBA https://m.edsoo.ru/e167635b
BELIECTB
14 IlonsiTE O AUCTIEPCHBIX CUCTEMAX. 1 bu6nmorexa LIOK
[IpencraBneHne 0 KOJUIOUAHBIX pacTBOpPax https://m.edsoo.ru/da2c70e4
HctunHbBIE pacTBOPHI: HACKIIIIEHHBIE U
15 HEHACBIIICHHBIE, PACTBOPUMOCTb. 1 EH@I_HOTeKa [OK
ttps://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHHS] KOHIIEHTpAIIIH 1 bubmuoreka [IOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemmenue 3a1a4 ¢ uCnonb30BaHUEM
17 HZH;THIZG '?Mgccofaa; ﬂznﬂgl())aCTBOepéHHOFO 1 bubmorexa LHOK
oo " https://m.edsoo.ru/785e0ab4
BeliecTa", "MoJIsIpHAst KOHIICHTPAIUS
18 Knaccu¢ukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus U 0000IICHUE 3HAHUM 10 1 bubmuoreka [{OK
TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabota no Temam
"Crpoenue atoma. [lepuoanueckuii 3aKoH
20 u Ilepnonnueckas cucteMa XMMUYECKUX 1 1 bu6muoreka [JOK

snemenToB JI. 1. Menaeneena",
"Ctpoenue BemecTBa. MHOTooOpasue
BelecTB"

https://m.edsoo.ru/70a60aa4



https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
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https://m.edsoo.ru/da2c70e4
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KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoka Bcero Kontponbubie Ilpakruueckue u3ydeHusi  oOpa3oBaTeIbHbIE PecypChl
padoThI padoThbI
Krnaccudukanus XuMHYECKUX pEeaKIui B
HEOPraHUYECKON 1 OpraHN4eCcKON XUMHUU.
21 3aK£H COXpaHEHUS MI;.CCLI BEIIECTB; 3aKOH 1 Bubmorexa OK
’ https://m.edso0.ru/6335cdd2
COXPaHEHHUS U TPEBpAIICHUS SHEPTUU PU
XUMHYECKHUX PEAKIIHSIX
29 TemoBbie 3P HEKTH XUMUYECKUX 1 Bbu6moteka [JOK
peakuuii. TepMoXxuMHuUeCKre YpaBHCHHUS https://m.edsoo.ru/d1db86da
| Do oy s | B LOK
https://m.edso0.ru/87b13954
ypaBHEHUSAM
CKOpOCTh XHMHUYECKOH peakinu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB. 1
Karanms u xkatanuzaropsl
25 ['oMOreHHbIe ¥ reTepOreHHbIE peakuu 1
[IpakTuueckas padbora Ne 1 mo Teme
26 "é)J'II/I}IHI/Ie pa3ﬂ§‘{HBIX (baxTOpoB Ha 1 1 bubmorexa LHOK
. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYIECKOU PEAKITUI
97 O6patumbie 1 HEOOpATUMBIE PEAKITUH. 1 bubmuoreka [IOK
XMMHYeCKoe paBHOBECHE https://m.edsoo0.ru/30952f9b
28 “Bousmc pasmmamni Qasropos e ) ) bubmorexa LIOK
" https://m.edsoo.ru/3bf34el7
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS
KTPOJIUTUYECKAs TN HaIus.
29 2JI;IIJeIBHI::I)éI u cnae6cblz 3§elf§1())(l)ln§;1 1 bubmorexa LIOK
' https://m.edsoo.ru/5f766bdf
Crenednp IUCcCONUaAN
HMonHoe mpoun3BeicHNe BOIBI.
30 BO(?HHL(I): p:COT;Ope(J)I; Bf)):((?}ilozmcmpl”f " 1 bubmmorexa LJOK
: https://m.edso0.ru/3966ca89
nokazatenb (pH) pactBopa
31 I'uaponus coneid. Peakiuu, mpoTekaroriue 1 but6mmoreka [IOK



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
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KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoka Bcero Kontponbubie Ilpakruueckue u3ydeHusi  oOpa3zoBaTejbHbIE PeCypChl
padoThI padoThbI
B PacTBOpax JICKTPOJIUTOB https://m.edsoo.ru/09d5adbd
2 awacese peakin s pacroopan ) ) Bu6morera LIOK
b https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
e el Bumorera LOK
' https://m.edso0.ru/56226060
BOCCTaHOBUTEIHU
34 Mertoa 37eKTpOHHOTO (3JIEKTOHHO- 1 bubnnorexa [JOK
MOHHOT0) OasaHca https://m.edsoo.ru/fb691387
35 DNEeKTPOIN3 PACTBOPOB U PaCIIaBOB 1 Bbu6mmotreka [JOK
BEIICCTB https://m.edsoo.ru/93fb97d2
36 Pemrenue 3amay pa3nuyHbIX TUIIOB 1 Bubmorexa OK
https://m.edsoo0.ru/5a859d16
37 Pemrenue 3amay pa3nuyHbIX TUIIOB 1 bubmaorexa LJOK
https://m.edsoo.ru/5afa265d
38 Cucremaru3anus U 0000IICHUE 3HAHUM 10 1 bubnuoreka [{OK
Teme "XuMHYEeCKUe peakiuu" https://m.edsoo.ru/c161eb85
39 KonrponsHas pabota no reme 1 1 bubmuoreka [IOK
"XumMudeckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HeMETaIOB B
o | e o | BuGorera LOK
T https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHUS UX aTOMOB.
Du3nYECKUe CBOMCTBA HEMETAIIIIOB
a1 AnoTponus HEeMETaIOB (Ha MpuUMepe 1 bu6muoreka [JOK
KHCII0poAa, cephl, pocdopa u yrieposaa) https://m.edsoo.ru/ef92c91c
42 Bonopona: nonyyenue, pundeckue u 1 bubmuoteka [JOK
XUMHAYECKHE CBOUCTBA. [ MapuIb! https://m.edso0.ru/0aa8f613
43 ["asioreHsl: HAX0XKJICHUE B PUPOJIE, 1 but6mmoreka [IOK
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KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoka Bcero Kontponbubie Ilpakruueckue u3ydeHusi  oOpa3oBaTeIbHbIE PecypChl
padoTbI padoThbI
CIIOCOOBI MOTY4CHHS, PU3HUECCKHE U https://m.edsoo.ru/4e223795
XUMUYECKHUE CBOWCTBA
o | o Bt | Bumorera LOK
A s https://m.edsoo.ru/6b3255e6
raJIOTeHOB
g | moppme g : Bumorera LOK
i ' . https://m.edsoo.ru/6971acad
[IpuMeHeHne rajoreHoB U UX COSAUHEHUN
o |pemmponted Pneme | 1 BuGmorea 10K
N P " g https://m.edsoo.ru/8b26fecd
I"anmorensl
Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI MTOTYYESHHS, bubnnorexa [JOK
47 . 1 .
bu3MuecKre 1 XMMHUYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpumeHeHHe KHCIOpOia U 030HA
bu6nunorexa LIOK
48 OKCHIBI U IEPOKCHEL 1 https://m.edsoo.ru/5c8816a0
49 Pemenue 3aga4 pa3nuyHbBIX TUIIOB 1 bubmorexa LIOK
At p https://m.edsoo.ru/2b6d8b4b
o | ST s soncba | Bumores 110K
1 ’ https://m.edsoo.ru/46afael6
CBOICTBa
but6mmorekxa [IOK
o1 Ceposonopon, cymbdup: 1 https://m.edsoo.ru/7c875999
50 Kucnoponcoaep:xaiue COeAUHEHNSI CEPBI. 1 bubmuorexa [JOK
OCOOEHHOCTH CBOMCTB CEPHOM KHCIOTHI https://m.edsoo.ru/8cfa2548
[TpakTrueckas padota Ne 5. PeIHeHI/I?' Bubmorexa [IOK
53 9KCIIEPUMEHTAIBHBIX 3a1a4 1o Teme "Cepa 1 1

U eé coequHeHus"

https://m.edsoo.ru/0afb05e4



https://m.edsoo.ru/4e223795
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KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoka Bcero Kontponbubie Ilpakruueckue U3yueHHs1  o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThbI

o | momems vz o | Busorea 10K

o X https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMUAK, HUTPUJIBI

55 Kucnoponconepkamue coe1MHEHNs a30Ta. 1 Bu6muotexa [JOK
OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe

56 [Ipumenenue a3oTa U €ro COCTMHEHUN. 1 bu6nmorexa LIOK
A30THBIC y1OOpeHHsI https://m.edso0.ru/129f5059
docdop: HaAXOKICHUE B IPUPOJIE,

57 CIIOCOOBI TIOy4YeHUS, PU3NICCKUE U 1 bubmmoreka [JOK
XUMHYeCKHe cBoiicTBa. Pochuasr u https://m.edso0.ru/9a6h43ec
bochun

58 Oxcunsl hocdopa, pochopconepxaine 1 bubmmnoreka [HOK
kucsoThel. Comu pochOpHOI KUCIOTHI https://m.edsoo.ru/c7a2d429

59 ITpumenenue pochopa 1 ero coeAMHEHUH. 1 bubmuoreka [IOK
dochopHbie yrnoOpeHust https://m.edsoo.ru/a218070a

o
60 gcl)cil(e;tlhjg::ni&fbiiiai rl[)(f Tee;: ?'A3OT 1 1 Bubmorexa OK
" https://m.edsoo.ru/8175ac3f
1 ¢hocop 1 UX COETUHEHUS
61 Eggfgfﬁ:zz(;;I:)I;LGI{H(;I;KIZEEEP(%II[/EIA%CKM 1 bubmmorexa [IOK
9 ’ https://m.edsoo.ru/1eb19f9e
Y XHMHYECKHE CBOMCTBA, TPUMCHCHUE

62 Oxcun yrnepona(Il), oxcun yrnepona(IV), 1 bubnunorexa LIOK
yroJibHasi KUCTIOTA U €€ COJIn https://m.edsoo.ru/dba58adf

63 Pemrenue 3a1a4 pa3inyHbIX THITOB 1 bubmorexa I[IOK

https://m.edso0.ru/6029b609

84 ciocotut oryeemm, duenc ) Butmotexa LIOK

o https://m.edso0.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuausi(I1V), kpemuueBas 1 bubnmoreka [JOK
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KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Bcero Kontpoasusie Ilpakrayeckue u3ydeHusi  oOpa3zoBaTejbHbIE PeCypChl
padoTbI padoThbI
KHCJIOTA, CHJIMKATBI https://m.edsoo0.ru/3170e7b1
[IpumeneHne KpeEMHHUS U €ro COCTUHEHUN. bubmorexa [IOK
66 CTEKIIO, €I0 TOJTYHEHHE, BUE! CTEKIA 1 https://m.edsoo.ru/393cdac0
’ YHCHHC, https://m.edsoo.ru/5823cefb
67 Pemenue 3amay pa3aMvHBIX THIIOB 1 Bubmuorexa LJOK
https://m.edsoo.ru/b624f801
68 Cucremaru3anus U 0000IICHUE 3HAHUM 10 1 bubnuorexa [IOK
teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KontponbHas paboTa mo teme 1 1 bubnnoreka [JOK
"HemeTasmisr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yinbTaToOB KOHTPOJIbHOMN 1 Bbu6motreka [JOK
paboThI, KOPPEKIIHS OUINOOK https://m.edsoo.ru/2b7e9510
[Tonoxenue meraiuios B Ilepuoanyeckoit
71 CUCTEME XMMUYECKUX DJIEMEHTOB. 1 bubmuoreka [IOK
Oco0eHHOCTH CTPOCHUS IIEKTPOHHBIX https://m.eds00.ru/9839c16¢c
000J109€K aTOMOB METaJJIOB
79 OO6mue Gpuznueckre CBOMCTBA METAIIOB. 1 bubmuoreka [IOK
[TpuMeHeHne MEeTaJUIOB B OBITY M TEXHHKE https://m.edsoo.ru/51dac9d3
73 CmutaBsl MeTauioB. Koppo3us meTamios 1 ﬁgggf;;:é;;i?ﬁl 42b87263
74 Pemrenue 3aiay pa3nuyHbIX TUIIOB 1 Bubmorexa OK
https://m.edsoo.ru/e3de37b6
76 weramion, Obume crocodu nonyaems 1 uGaorexa LIOK
' https://m.edsoo.ru/94eb377a
METaJJIOB
O6mas xapakTepucTika MetamioB [A-
76 rpynumsl [lepuogudyeckoit cucTemsl 1 bubmuoteka [JOK

XMMHYECKHUX 3J1eMeHTOB. HaTpuii n kanwmii:
noJjry4eHue, PU3NIecKue U XMMUIECKHe

https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

KoanuecTBo 4acoB

Ne Tema vDOKA K 0 Hara JIeKTPOHHBbIE HU(POBHIE
n/n yp Bcero OHTPOJIBHBIE LIPAKTHICCKHE u3ydeHusi  oOpa3oBaTeIbHbIE PecypChl
padoTbI padoThbI

CBOWCTBA, MPUMEHECHUE TIPOCTHIX BEIIECTB
U UX COCOUHEHUN
OO6m1as xapakrepucTuka MetayioB [1A-
rpymmnsl [leprnoandeckoi CucTeMsl
XMMHYECKUX AJIEMEHTOB. Maruuii u bubnuoreka [{OK

77 . 1 .
KaJIbLIMii: IOJTy4eHHe, pusndeckue u https://m.edsoo.ru/7c3e49c0
XUMHYECKHUE CBOICTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCTMHCHUI
JK&cTKoCTh BOJBI U CIIOCOOKI €€ bubnunoreka LIOK

78 1 .
yCTpaHEeHUs https://m.edsoo.ru/c74bfae9
ANfOMHUHU: TTOTydeHue, Gpu3ndeckue u Bbu6mmotreka [JOK

79 z 1 .
XMMHUYECKHE CBOWCTBA, IPUMEHCHHE https://m.edsoo.ru/0e79b266
AmMdoTepHbIe CBOICTBA OKCHIA U

80 TUJPOKCH]IA ATFOMUHHS, 1 bu6mmoreka IIOK
THJIPOKCOKOMITIICKCHI aTFOMUHHMSI, UX https://m.edsoo.ru/5d12d318
MIPUMCHCHUE

81 Pemrenne 3ama4 pasnuyHbIX THIIOB 1
[Tpaktrueckas padota Ne 7. Pemenue

82 3I<pcne I/IMeHTaJ'II;HLIX 3aJa4 o TeEMe 1 1 Bubmorexa OK
Jxeriep ) https://m.edso0.ru/27a4af43

MeTaJibl TJIaBHBIX TOATPYIIT

OO6m1ast XapaKTepruCTUKa METAIIJIOB

83 no06ouHbIX noarpymm (b-rpymm) 1 bubmuorexa [IOK
[MeproanvecKoi CHCTEMbI XUMUYECKUX https://m.edso0.ru/610d7431
JJIEMEHTOB

84 dOusnvecKknue 1 XUMHUYECKHE CBOMCTBA 1 but6mmorexa [IOK
XpOMa U €T0 COEMHEHUH, UX MPUMEHEHHE https://m.edso0.ru/9911bef3
Baxwneriume coeMHeHUs Maprasiia.

A prafi bubmuorexa [{OK
85 [TepmanTaHaT Kaaus, €ro OKUCIUTEIbHBIC 1

CBOMCTBA

https://m.eds00.ru/039d69c8



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Bcero Kontpoasusie Ilpakrayeckue u3ydeHusi  oOpa3oBaTeIbHbIE PecypChl
padoThI padoThbI
3 weresa n ero coonmenn. Homyeenen 1 Bufimsorexa LIOK
A ' i https://m.edsoo.ru/1b7f8741
MIPUMEHEHHUE CILJIABOB XKeje3a
87 du3nuecKknue U XMUMHUUECKHUE CBOMCTBA 1 bubnunoreka LIOK
MeIH U €€ COeAMHEHU, UX TPUMEHCHHE https://m.edsoo.ru/2bc0f954
B8 e ero coomment s npmencie, 1 Bubmorexa LIOK
i A ’ P ' https://m.edsoo.ru/b1f2beal
['MApOKCOKOMITIEKCHI ITMHKA
[IpaxTuueckas padora Ne 8. Pemenue Bubnmorexa [IOK
89 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 1 )
N N https://m.edsoo.ru/a6e352ea
MerTaiibl 10OOOYHBIX OATPYII
90 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB 1 bubmorexa LIOK
At p https://m.edsoo.ru/a8b83d83
S ——— ) Bumiorexs LIOK
o " P https://m.edsoo.ru/e91fe975
Metanbt
" " bubnuoreka [{OK
92 KontpossHas paboTa o Teme "MeTasuibl 1 1 https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaToOB KOHTPOJIBHOMN 1 bubmmnoreka [HOK
paboThI, KOPPEKIHS OMINOOK https://m.edsoo.ru/9ebff2fd
o | ez yobmars | B 10K
p ' https://m.edsoo.ru/080fe1f0
Hay4YHBIX METOJIaX UCCIICIOBAaHUS BEIICCTB
HaydHble MPUHITUITBI OpTaHU3aAIHH
95 XUMHYECKOTO TIPOU3BOICTBA. 1 bubmuoreka [{OK
[TpoMBITIIIEHHBIE CITOCOOBI MOTYUEHHUS https://m.edsoo.ru/2e45a44f
BOKHEHIIINX BEIIECTB
96 XHUMHYECKOE 3arpA3HEHUE OKPYKAOLIEH 1 bubmuoteka [JOK

CpEeIbl ¥ €TO TOCIIECTBUS

https://m.edso0.ru/9f11bf51



https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoxa Bcero Konrpoisusie| Ilpakrieckne u3ydeHusi  oOpa3oBaTeIbHbIE PecypChl
padoThI padoThbI
97 XuUMHS U 30pPOBbE YEIIOBEKA. 1 Bu6muotexa [JOK
JlekapCTBEHHBIE CPECTBA https://m.edsoo.ru/a6552721
98 Xumus mmiy. Poas xumuu B o0ecrieueHnn 1 bub6nmoreka [IOK
MUIIEBON O€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie 1 Bbu6moteka [JOK
cpencTBa. beitoBas Xxumus https://m.edsoo.ru/da42d5a9
100 | erpovmronsme n rosorpymORHC . bumotera LOK
https://m.eds00.ru/61e69003
MaTepuabl
101 | Opranstacens n Mmepamme . bumotexa LOK
https://m.edsoo.ru/fd39587d
ynobpenus
102 CucreMmaruzanus 1 00001IeHe 3HAHNU 110 1 bu6mmoteka IIOK
TeMe https://m.edso0.ru/db979c70
OBILIEE KOJIMYECTBO HACOB I10 102 4 8

[NPOTPAMME



https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

OueHoYHbIe MATEPUAJIBI
®dopMa NpPOMeKYTOUHOM aTTecTALMHU ONpeaessieTcs MeAarorn4ecKuM cOBeToM.
Hrorosasi konTpoJibHasi pabora no xumum 10 kiaacc.
IHosicHuTeIbHAA 3alIUCKA

JlaHHble MaTepHualibl MpeIHA3HAYEHbl Ul KOHTPOJIA Pe3yJbTaTOB Y4eOHOW EesTeIbHOCTH,
oOyyaromuxcs 3a y4eOHbI ToJ U ONpeAereHUus YPOBHS JOCTH)KEHUH OOydarolMXcs B
COOTBETCTBUM € TpeOOBaHUAMM YyueOHOH mporpammsl Mo XuMuu 3a Kypc 10 kiacca mo
paszneny: «Opranudeckass XuMmus», BKiIrodas TeMmbl: «llpenenpHble  yrieBOJOpPOIBI»,
«HemnpenenbHble yriieBoAopoabl», «ApoMaTUUECKHUE YIIIEBOAOPOAbD, «CIUPTHI U (PEHOIBI,
«Anbaerupl, KETOHbl U KapOOHOBbIE KUCIOTHD», «CioxHbie 3¢upbl. XKupb», «YTII€BOIb»,
«A30TCco/IepKALLE OPTaHUYECKUE COEAUHEHUS», « CHHTETUYECKHUE TTOTUMEPBD.

Matepuansl COCTOAT M3 2 BapuUaHTOB KOHTPOJIbHO-U3MepuTesbHOro marepuana (KUM).
KHM cocrout U3 AByX 4acTteil.

Yacte 1 comepxut 22 3aganuii, 3 Hux 13 3aganuil 6a30Boro ypoBHs (OLleHHMBAIOTCS B 1
O6amt) u 7 3agaHuil TOBBIMIEHHOTO YpoBHS (2 Oamma). B 1 wactm KM mpencraBieHb
TECTOBBIC 3aJJaHMsI MHO)KCCTBEHHOTO BBIOOpA, T U3 ISITH OTBETOB HaA0 BeIOpath nBa (1-3,
7,9, 10, 12, 13, 16-18) u 3amanue 6e3 ykazaHUsI KOJIMYECTBA BEPHBIX OTBETOB (5); 3a1aHus HA
yCTaHOBJIEHMsI COOTBETCTBUA (2, 6, 8, 11, 14, 15, 19, 20).

YacTts 2 — n1Ba 3a71aHus C pa3BEPHYTHIM OTBETOM: 3ajJiaya Ha BBIBOJ (hOPMYJIbI OPraHUIECKOTO
BEILIECTBA U 3a/IaHUE, OTPAXKAIOIIA TEHETUYECKYIO CBA3b MEKIY IIPEICTABUTEISAMU Pa3HBIX
KJIaCCOB.

Jljig Ka)K0ro BapuaHTa MpeAcTaBiIeHb! (aiibl

1) Cucrema olleHUBAHHUS:

a) C YKa3aHHEM OTBETOB K KaXJIOMY 3a/IaHUI0 M COOTBETCTBYIOIUX OaJIJIOB
6) Pa3BépHyToe penieHne 2 yacTu ¢ yKa3aHHEM COOTBETCTBYIOIIUX OaJlIOB.
2) lllkana, pekoMeHayeMas AJis1 HUHTEPIPETALIMM PE3YIbTATOB

3) IIpoBepsiemble JIEMEHTHI COEPIKAHUS

HIkana, pekomenayemas A5 uHTepnperauuu pe3yabraroB no XUMHUMU odyuarommxcs
10-x kiaccoB

Pexomenayemoe MHHHMAJIbHOE KOJUYECTBO 0aJLIOB, TIOATBEPXKIAIOIIEE OCBOCHHE
yaamumucs 10 KJ1accoB OCHOBHBIX 00IIIE00pa30BaTEIBHBIX MPOTPAMM CPEIHETO (ITOJTHOTO)
obmero obOpazoBaHusi 3a Kypc xumuH 10 Kiacca ecTecTBeHHO-HaydyHOTO mpodmiis (Kypc
OpPraHMYEeCKON XUMHH, YrIyOJIeHHbIM ypoBeHb) - 13 GaanoB (36% OT MakCMMalbHOTO

KOJINUeCTBA 0AJUIOB).




YPpoBHH BBINOJHEHUS PadOThI

HeynonerBopurtennbHblil | Y 10BIE€TBOPUTEIbHBIN Xopomui OTnuyHbIf
(HM>Ke TOPOTOBOTO
3HAYCHUS )
0-12 13 -20 21 -27 28 -35
IIpoBepsiemble 3JieMeHTHI COIePKAHUS
Ne | IIpoBepsiemble 3jIeMeHThI COePKAHUS YposeHb Makcuma | [Ipumepnoe
CJIOKHOCTH | JIBHBIN Bpewms
3a/laHus Oamn Bremonnenus
3aJaHHs
1 | Teopus CTPOCHUS oprannyeckux | b 1 1-3
COCMHEHUI: TOMOJIOTUSI W  HM30MEpHS
(cTpykTypHas u MIPOCTPAHCTBEHHA ).
B3anMHOe BiIHMSHHE aTOMOB B MOJICKYJIaX.
Knaccudukanus opraHndeckux BEIIECTB.
Homenknarypa  OpraHMYeCKHMX  BEIECTB
(TpuBHaNbHAS U MEXKAYHAPOIHAS).
2 | OcobenHoctn  cTpoeHms,  xapakrepHeie | b 1 1-3
XMMHYECKHE CBOMCTBA U MOJTyYEHHE alIkaHOB
1 IIKJIOAJTKAHOB
3 | OcoObeHHOCTH  CTpPOEHHUs,  XapakTepHble | b 1 1-3
XUMHYECKHE  CBOMCTBA W  MOJIyYEHHE
QJIKCHOB, TMCHOB
4 | OcobeHHoCcTH  cTpoeHHs,  XapakrepHble | 1 2 3-6
XMMHYECKHE  CBOMCTBA MW  IOJYyYECHHE
QJIKEHOB, JHCHOB
5 | OcobenHoctu  cTpoeHHs,  XxapakTepHbie | b 1 1-3
XUMHYECKHE  CBOMCTBA UM  MOJy4YEHHE
QIKWHOB
6 | OcobenHoctn  cTpoeHHs,  xapaktepHsle | 1 2 3-6
XMMHYECKHE  CBOMCTBA W  IOJYyYECHHE
QJIIKUHOB
7 | OcobenHocT  CTpO€HHs,  XapakTepHbie | b 1 1-3
XUMHYECKHE  CBOMCTBA W  MOJIyYCHHUE
apOMaTUYECKHUX YTJIEBOJIOPOJOB (OeH30/1a U
TOJIyOJIa)
8 | OcobeHHOCTH  cTpoeHHWs,  xapakTepHbie | [1 2 3-6
XUMHYECKHE  CBOMCTBA W  MOJyYCHHUE
apOMaTUYECKHUX YTJIEBOJIOPOJOB (OeH30/1a U
CTHpPOJIA)
9 | l'enetmueckast CBSI3b MeXay pa3nuvHbiMH | b 1 1-3
KJIacCaMH YTJIEBOJOPOJIOB.
10 | l'uppoxcuibHble coenuueHus. Ocobennoctu | b 1 1-3
CTpOCHHS, XapakTepHbIe XUMHYECKHE
CBOWCTBA ¥  TOJNIYYCHHE  MPEACIbHBIX
OJIHOATOMHBIX M MHOTOATOMHBIX CIUPTOB,




¢benona.

11 | OcoObeHHOCTH  CTPOCHHUS,  XapaKTEepHBIC 3-6
XUMHYECKHE  CBOWCTBA W  IOJIyYCHHUE
npeeabHbIX OJTHOATOMHBIX u
MHOTOQTOMHBIX CIIUPTOB, (heHosa. B3aumHoe
BIUSIHUE THJIPOKCOTPYNIbl U OEH30JHHOIO
snpa.
12 | Kap6ouunbHbie coenuHeHus. OcoOeHHOCTH 1-3
CTPOCHHSI, XapaKkTepHbIC XUMHUYECKHE
CBOMCTBa, TOJyYeHUE  aIbACTUIOB U
KETOHOB.
13 | BzaumocBsi3p  MEXKIy  YIJIEBOAOPOJAMH, 1-3
CIIUPTaMU U alTbJCTUIaAMH
14 | OcobeHHOCTH  CTpPOEHUS,  XapaKTepHBIE 3-6
XUMHUYCCKHE CBOICTBa peIeTbHBIX
KapOOHOBBIX KHCJIOT, CIOXHBIX 3(HUPOB,
KHUPOB
15 | OcobenHoCTH ~ CTPOCHHUS,  XapaKTepHBIC 3-6
XUMHUYCCKHE CBOICTBa peIeTbHBIX
KapOOHOBBIX KHUCJIOT, CIOXHBIX 3(UPOB,
XKUpOB. MpUIa  KaK  COJM  BBICHIHX
kapOooHoBbeIXx kucioT (BKK), umx wmoromee
JIIEUCTBUE.
16 | OcobeHHOCTH CTPOCHUS, 1-3
XapaKTepHbIe CBOCTBA
MOHOCAaxapua0B:  TJIOKO3a,  (pykro3a.
BoccranasnuBaromue
M HEBOCCTAHABIIBAIOIINE  JIUCAXAPHUJIBL:
caxaposa, MalbpTo3a M JiakTo3a. dusnueckue
U XUMHYECKHE CBOWCTBA Kpaxmana |
1[EJUTIONIO3BI
17 | A3orconepixalue opraHndeckue 1-3
CoenMHeHUs: aMUHBI, aMUHOKHUCIIOTHI,
benku. BzanmHoe BiMstHUE TPy
aToMOB. OCOOEHHOCTH XUMUYECKUX
CBOWCTB aHUJIMHA.
KauecTBeHHBIC peaKIiy Ha aHWINH
18 | AzoTrcoaepikamniiue OpraHunIecKue 1-3
CoenMHEHUs: aMUHBI, AMUHOKHUCIIOTHI,
benku. B3anmHoe BiMstHUE TPy
aToMOB. OCOOEHHOCTH XUMUYECKUX
CBOWCTB aHUJIMHA.
KauecTBeHHBIC peaKIiy Ha aHWINH
19 | BeICOKOMOJIEKYIISIPHBIE COSTNHEHHS: 1-3
OcHOBHBIE IOHATHS: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIICHB
nonuMepu3aui. OCHOBHBIE METO/TBI
CUHTE3a.
20 | B3auMOCBsI3b OpPraHMYECKUX COCAMHEHUI. 3-6

OCHOBHBIE THUIBI PEAKIUA B OPraHUYECKOM




XHMUH. KauectBeHHbIC peakuuu
OpPraHMYeCKUX COCAMHEHUHN

21 | Haxoxxnenue — MoJekyisipHoir  (opmynsl | B 3 19
BEIIIECTBA

22 | Peakiuy, TOATBEp)KIAlOIIME B3aUMOCBS3b | B 5 20
OpPraHMYeCKUX COCAMHEHUH

Bcero 35 120 munyT

0ajIoB

Bcero 3aganuii 22
ITo ypoBHto cnoxuoctu: b (6a30Bbiit) -13; I1 (moBsienHslit)-7; B (Beicokuii) — 2

KoHTposibHO-U3MepHUTeIbHbII MaTeprasa I NPOBeleH!s HTOr0BOi KOHTPOJIbHOI padoThl
no kypcy OPTAHUYECKOM XUMUHA

BapuanT Nel
HNHCTPpYKIUSA 10 BHINOJTHEHUIO PAdOTHI
KonTponbHast paboTa COCTOMT W3 ABYX 4YacTel, BKIoyarommx B ceds 22 3amanus. Yacte 1
conepxuT 20 3aJaHnil ¢ KPaTKUM OTBETOM, YacThb 2 COACPKUT 2 3a7aHusl C pa3BEPHYTHIM OTBETOM.
Ha BrInonHEHNE KOHTPOIBHOM paboThl Mo xumun aaercs 2 gaca (120 MuHyT).
OtBetamu Kk 3agaHusM yactu (1-20) sBisitoTcs mocienoBaTesbHOCTh LUpp. OTBETHl 3alUIIMTE B
MoJIe OTBETa B TEKCTE pabOTHl Oe3 MpoOesoB, 3amiThIX U APYTUX JOTOJHUTEIBHBIX CUMBOJIOB. B
cllydae 3alycy HEBEPHOI'O OTBETA Ha 3aJaHMsI YaCTH | 3a4epKHUTE €ro U 3alUILNUTE PSIOM HOBBIM.
3ananus yact 2 (21-22) TpeOyroT MOJHOrO OTBETA M BKIIKOYAIOT B ce0s HEOOXOMMbIE YpaBHEHUS
peakuuii ¥ pacueThl. 3alaHNs BBIIOJIHAIOTCSA HA OTJEIBHOM JIUCTE.
IIpu BbImonHeHun paboThl Bbl Moxere mosib3oBaTbesi Ilepuoguueckoil CUCTEMOM XMMHMUYECKHX
sanemenToB [[.M1. MenneneeBa, Tabnuiieii pacTBOPUMOCTU COJIeH, KUCIOT U OCHOBAaHUN B BOJE,
AIEKTPOXUMHUUYECKUM PSJIOM HANPsHKEHUH METAJIOB U HEMPOTPAMMUPYEMBIM KaJIbKYJIATOPOM.
[Ipy BBIMONHEHUU 33AaHUW MOMKHO TI0JIb30BAThCSl YEPHOBUKOM. 3amUCH B UYEPHOBUKE HeE
YUUTBIBAIOTCS MPU OLICHUBAHUH PAOOTHI.
bambl, monydenHsie Bamu 3a Bce BBINOJHEHHBIE 3alaHus, cyMMupyroTcs. [locrapaiitech
BBITIOJTHUTH KaK MOKHO OOJIbIIIE 33aHUI U HaOpaTh MaKCUMAaJIbHO BO3MOKHOE KOJIMYECTBO OAJIIOB.
Kenaem ycnexa!
Yacrs 1

1 | YcraHoBHTE COOTBETCTBHE MEXAY CTPYKTYpHOW (OpMyIioil BelecTBa M KJIAacCOM

OpTaHUYCCKUX COGI[HHCHHf/'I, K KOTOpOMY OH IMPUHAJJICKHUT:

dopmy.ia BellecTBa Ha3Banue BemecTBa WM KJjacc (rpymma)
OpPraHUuYecKUX COeAMHEHU I

A) C,HsCl 1) ciupThl

b) C,H3Cl 2) dheHOITBI

B) C¢HsCH,OH 3) XJIOp3TEH

4) xJmopaTaH




3anuiuTe B OTBET LHUQPHI, PACHOJIO0KUB UX B MOPSJIKE, COOTBETCTBYIOIIEM OYKBaMm:

OtBerT: A b B r

2 | W3 mpennoxkeHHOro mepevHsi BbIOEPHUTE JiBa YIIJIEBOJOPOJ]A, KOTOpPhIE HE BCTYMAalOT B

pCaKkuu ruaparainunu

1) byran

2) IIponun

3) Huxnonenran
4) AueruiieH

5) nponeH

OTtBeT:

W3 npennoxeHHOro mnepedHst BbIOEpUTE JIBE Maphl BELIECTB, B3aUMOJIEHCTBHE KOTOPBIX
IIPOTEKAET IO NMpaBUily MapKOBHUKOBA.

1) mpormien u 6pom

2) 6yreH-1 u 6poMoOBOIOPOT

3) 6yren-2 u Boga

4) 2-MeTHITIPOIICH U XJIOPOBOIOPOT
5) mporaH u xXJ0p

3anuinre B IOJIe OTBETa HOMCpa BBI6paHHBIX BCIICCTB B MOPAAKE BO3paCTaHUA.

OTtBeT:




YcTaHOBUTE COOTBETCTBHE MEXAY pEareHTOM M MPOAYKTOM €ro B3aWMOJEUCTBUSA C
NPONEHOM: K KaXJ0i MO3UIMH, 0003HaueHHOW OYKBOH, MOAOEpHUTE COOTBETCTBYIOIIYIO

TTO3HIINIO, 0003HAaYEHHYIO 1T (poit

Pearupywimme Bemecrsa

IIpoaykThl B3auMoOAeCTBUA

A) KMnO, (H20, 5°C)

1)1,2- nubpommpornan

b) H20 (H") 2) 2-OpoMItponaH
B) HBr 3) nponano-2
I') Br, 4)1-6pommpornan

5) yKcycHast KucioTa

6) nponanaunon-1,2

3anuImmTe B OTBET I_[I/I(I)pLI, PpacIoJIO’KMB UX B IIOPAAKE, COOTBETCTBYIOLIEM 6YKB8.MZ

OtBerT:

5

A

b

B

r

)4 MPpEAJIOKCHHOTO IIEPCUHSA BBI6epI/ITC BCC BCIICCTBA, C KAXKABIM U3 KOTOPBIX PCArupyecT KaK

MIPOIKH, TaK U O€H30I.

1) kucnopon

2) 6pomHas Boza

3) Bomopon

4) XJ0pOBOAOPO.T

5) x70p

3anuinre B IOJIe OTBETa HOMCpa BBI6paHHBIX BCIICCTB B MOPAAKE BO3paCTaHUA.

OTtBeT:

6

YcTaHOBHUTE COOTBETCTBHE MEXK/Y BEIIECTBAMU M MPOAYKTAMHU, KOTOPHIE MPEUMYIIECTBEHHO
o0pa3yroTcst TIpu B3aUMOJICHCTBUN C OPOMOBOAOPOAOM B MOJBLHOM COOTHOmeHWH 1 : 1: K




KaKJIOH TO3UIMH, O0003HAaYeHHOW OyKBOW, MOAOEPUTE COOTBETCTBYIOIIYIO TMO3HUIIHIO,
0003HaYeHHYIO (PO

Pearupywime Bemecrsa IIpoaykThl B3auMoaeCTBUA
A) 6yren-1 (B mpuc. H,0,) 1) 1-6pomOyTan
b) nuBuHMI 2) 2-6pomOyTaH
B) MeTunmumkinonpomnan 3) 2-6pomOyTen-1
I') 6ytun-1 4) 1-6pomOyTeH-2
5) 2-6pomOyTeH-2
6) 2,2-mubpomoOyTaH

3anumure B OTBET HUQPHI, PACIIONOKUB MX B TIOPSIIKE, COOTBETCTBYIOIIEM OYKBaM:

OtBeT: A b B r

7

)4 MMPEIJIOKCHHOTO MICPCUYHA BBI6epI/ITe ABa BCHICCTBA, C KOTOPBIMU pCarupyroT U 66H30J’I, n
ITUKIJIOI'CKCaH

1) Bona

2) xJj0p

3) pacTBOp MepMaHTraHaTa Kajaus
4) ammuax

5) a30THas KUCIOTa

3anummuTe B MOJIe OTBETA HOMCEpa BI)I6paHHBIX BE€IICCTB.

OTtBeT:




YcTaHOBUTE COOTBETCTBUE MEXK]Y PEarupyroluMu BemecTBaMu U (popmysoi npoaykra X,
KOTOPBIH TPEUMYIIECTBEHHO O00pa3yeTcs MpH WX B3aUMOJICHCTBUU: K Ka)IIOW IO3UIIHH,
0003HauYCHHON OYKBOM, MMOJOEPUTE COOTBETCTBYIONTYIO TO3UIIMIO, 0003HAYCHHYIO [TUPPOA.

Pearupywimme Bemecrsa IpoaykTsl B3aumoaencTBus
A) 6enson + Cly, " — X 1) C¢HeClg
b) autpobenson + Br, —» X 2) CgHsCl
B) 6ensoiinas kuciora + Br; A — X 3) MeTa-GpOMHUTPOOCH30T
I') denon + Bry (H,0) — X 4) mapa-OpoMHUTPOOCH30IT
5) meTabpoMOeH301Has KUCIIOTa
6) 2,4,6-tpubpomdenon

3anuImmTe B OTBET I_[I/I(I)pLI, PpacIoJIO’KMB UX B IIOPAAKE, COOTBETCTBYIOLIEM 6YKB8.M

OtBerT: A b B r

9

3anaHa cieyrolas cxema IpeBpalieHHii BEIecTB:

X " — muknonponan — Y — HporeH

Ompenenure, Kakue U3 yKa3aHHBIX BEIECTB SBIISIOTCS BemecTBaMu X U Y
1) 1-6pommpornan

2) 2-6poMItponaH

3) 1,1-muGpommnponan

4) 1,2-nubpnnponan

5) 1,3-nubpommnponan

3amuuinuTe B OTBET I_[I/I(I)pBI, PacCIioJIOKUB UX B MOPAAKE, COOTBETCTBYIOIICM 6y1(BaMI

OTtBeT: X Y




10

BriOepuTte 1Ba TUIIA peakLMii, XapaKTEPHbIX ISl METAHOJIA.
1) BHYTpUMOJIEKYJIIpHAs JEerUApaTalUs

2) arepuduxanus

3) ruapupoBaHue

4) ropenue

5) ranoreHupoBaHue

3anmuImTe B IOJIE OTBETA HOMEpa BBI6paHHLIX CY)I(,Z[GHI/II;'I B ITIOPAAKE BO3pACTaHUA.

OTtBeT:

11

Y cTaHOBHTE COOTBETCTBUE MEXKY CXEMOM PEAKLMH U BEHIECTBOM X, IPUHUMAOIINM B HEU
ydacThe: K KaKJI0M TO3WIHUHU, O0O3HAYCHHOM OYKBOW, MOJOEpPUTE COOTBETCTBYIOIIYIO
MO3UIINIO, 0003HAYEHHYIO ITU(POii.

Cxema peakuumn BemectBo X

A) denon + X — 2,4,6-trpubpomdenon 1) HBr

b) ykcycHblit anpaerun + X — yKCycHast KUCIOTa 2) CuO

B) riunepun + X — spKo-CHHHIA PacTBOP 3) Cu(OH),

I') npomanon-2 + X — arerox 4) Br; (H20)

5) [Ag(NH;),]OH

6) CuBr,

3anuuuTe B OTBET LU(PHI, pACHOJIO0KUB UX B MOPSIJIKE, COOTBETCTBYIOIIEM OyKBaMm:

OtBerT: A b B I




12

U nponasaib, U alleTOH Pearupyor ¢
1) H,

2) Cu(OH),

3) Agz0 (NHs)

4) O,

5) Bra(H20)

3anummTe B 10JIe OTBETAa HOMEPA BHIOPAHHBIX CYXKJIEHUU B MOPSAKE BO3PACTAHUSA.

OTtBeT:

13

3amana crneAyromas cxeMa MpeBpalieHii BelecTB:

CH3CH,Cl *— CH3;CH,OH Y— CH3;CHO

Ompenenure, Kakue U3 YKa3aHHBIX BEIECTB ABJISIOTCS BemecTBaMu X U Y.
1) H,

2) CuO

3) Cu(OH),

4) NaOH(H,0)

5) NaOH (crupr.)

3amuuinuTe B OTBET I_[I/I(I)pBI, PacCIIOJIOKHUB UX B MMOPAAKE, COOTBETCTBYIOIIUM 6y1(BaM.

OTtBeT:

14

VYcTaHOBUTE COOTBETCTBHE MEXAY BEIIECTBAMU M MPOIYKTaMH, KOTOpPbIe 00pa3yroTcsl MpHU
TUPOJIU3€ JTHX BEIIECTB B NPUCYTCTBUM H30bITKA THAPOKCHAA HATPHUSA: K KaXKIOU



TTO3HIINH, 0003HAYECHHON OYKBOM, MOJOEPUTE COOTBETCTBYIOMIYIO MO3HUITHIO, 0003HAYCHHYIO
nudpoi.

Pearupywimme Bemecrsa IpoaykTsl B3aumoaencTBus

A) stunanerar 1) ¢penon u anerat HaTpuUs

b) ¢penunamerar 2) 5TaHOJ U MPOMHUOHAT HATPUS

B) stunnponuonar 3) MpoIaHoJ U aleTaT HaTPHsI

I') nponmnanerar 4) beHomsIT HATPHS U alleTaT HATPUS
5) aTaHON U aleTaT HATpUs
6) METaHOI U ATHIIAT HATPUS

3anummure B OTBET U PHI, PACIIONOKUB MX B TIOPSJIKE, COOTBETCTBYIOIIEM OYKBaM

OtBeT: A b B r

15

VYCTaHOBHUTE COOTBETCTBUE MEXIY PEArMpyOIIMMH BEIIECTBAMU M YIJIEPOACOAEPKAIIUM
MIPOAYKTOM, KOTOPBI 00pa3yercsi Mpu B3aMMOJAEHCTBUM ATHUX BEIIECTB: K KaKIOW MO3UIHH,
0003HaYeHHOM OYKBOH, MoAOEpUTE COOTBETCTBYIOMIYIO MO3UIUIO, 0003HAYEHHYIO LIU(PPOH.

Pearupyrommue Bemecrsa IIpoaykT B3anMoaencTBus
A) ykcycHasi KUCIIOTa M KapOoHaT HaTpHs 1) mponmoHat HaTpUs

b) MmypaBbrHas KHCTIOTA ¥ TUPOKCUT] HATPHUS 2) aTHIIAT HATpUs

B) mypaBbuHas kucnora u ruapokcua menu(Il) 3) dopmuat meau(Il)

(pu HarpeBaHUM)

I') aTanon u HaTpuit 4) hbopmuar HaTpus

5) MeTaHon

6) YIJIEKUCIIBIH ra3

3anummre B OTBET LU PHI, PACIIONOKUB X B TOPSJIKE, COOTBETCTBYIOIIEM OYKBaM




OTtBeT: A b B I

16

W3 npesioskeHHOTo MepedHs BEIOSPUTE J1Ba BEIIECTBA, KOTOPHIC MOABEPTAIOTCS TUIPOIH3Y
1) rmroko3a
2) Kpaxmai
3) caxapo3za

4) bpykTo3a

5) pubo3a

3anmuImTe B IOJIE OTBETA HOMCEpa BbI6paHHBIX CY)K,I[GHI/Iﬁ B IIOPAAKE BO3paCTaHUs.

OTtBeT:

17

W3 npeanoxeHHOro nepedHs BHIOEPUTE JIBE PEAKIUH, B X0/1€ KOTOPBIX 00pa3yeTcsl aHWJINH.
1) CsHsCl + [Ag(NH3),]OH

2) CgHsOH + HNO3

3) CeHsNO; + Hy

4) [CsHsNH3]Cl + AgNO3

5) [CeHsNHs]Br + KOH

3anuinre B IoJIe OTBETa HOMCEpa BBI6paHHBIX CY)KIleHI/Iﬁ B ITOpAJKE BO3paCTaHUs.

OTtBeT:

18




W3 npemyioskeHHOTO TMepedHsi BBHIOEpHUTE N1BAa BEIISCTBA, KAXKJIO€ M3 KOTOPHIX BCTYIAEeT B
PEaKIMI0 ¢ aMHHOKHUCIIOTO#, (hopmyia kotopoirt CH3-CH(NH2)-COOH

1) xsopua Hatpus
2) BOJIOPOJT

3) Tosryon

4) XJ10pOBOAOPO.

5) ammuak

3anuiinTe B IOJIe OTBETA HOMCpa BI)I6paHHI)IX BCIICCTB B IOPAAKE BO3paCTaHHA.

OtBerT:

19

VYCTaHOBUTE COOTBETCTBHE MEXJIYy MOHOMEPOM M MOJIMMEPOM, OOpa3yIOIIMMCS IpPHU €ro
NOJMMEPU3AIMN: K KOKI0H MO3UIUH, 0003HAYEHHOH OYKBOM, IT010€pUTE COOTBETCTBYIOIIYIO
No3uLMI0, O00O3HaueHHy IUQpoi. 3anummre B TaOnuiy BbIOpaHHBIE LHMQPHI MOJ
COOTBETCTBYIOLUIMMHU OYKBaM

MOHOMEP [TOJINMEP

A) Oyranuen-1,3 1) monunponuaeH

b) nponen 2) IMBUHWIOBBIN KayuyK

B) uzonpen 3) HaTypanbHBIN KaydyK
4) reduion

3amuuinuTe B OTBET I_[I/I(I)pBI, PacCIioJIOKHB UX B IMOPAAKE, COOTBECTCTBYIOIICM 6y1(BaM

OTtBeT: A b B

20




YcTaHOBUTE COOTBETCTBUE MEXIY BEIIECTBOM M KaU€CTBEHHOM peaKIMeld Ha BEIIECTBA 3TOTO
KJlacca: K KaXJOW IO3HMIMH, OOO3HAYeHHON OYKBOH, MOJOEPUTE COOTBETCTBYIOIIYIO
MTO3HIINIO, 0003HAYEHHYIO ITU(POA.

BemecTrBa KavecTBeHHbIE peakiuu

A) Aueranbaerun 1) duoneroBoe okpammBanue pacrBopa xjaopua sxkeneza(lll)

b) ®enon 2) ocaJloK C aMMHAYHBIM PaCTBOPOM OKCHA cepedpa

B) rmoko3a 3) obpazoBanue GpronaeToBOro pactopa ruapokcuom meau (1I)

I') I'munepun 4) obpazoBaHue SIPKO-CUHETO pacTBopa ¢ ruapokcuaom meau (1I)
5) peakius «cepeOPSHOro 3epKaia

3anummTe B OTBET I_[I/I(I)pLI, PacIoJIO’K1B UX B IIOPAAKE, COOTBETCTBYIOLICM 6YKB8.MZ

OtBerT:

A b B r

Yacte 2

21

[Tpu cropanuu 9 r opranudeckoro BemiecTsa noayunau 13,2 r yraekucnoro rasa u 5,4
I BOJbl. VI3BECTHO, UTO 3TO BEUIECTBO HE B3aMMOAEUCTBYET C KapOOHATOM KallbIUs, HO
pearupyer ¢ BOJHBIM DPAaCTBOPOM THMJIpOKCHAAa HaTpus. Ha OCHOBaHMM JaHHBIX YCJIOBHUS
3aJjaHus: 1) IpOM3BEANUTE BBIYUCIEHHS, HEOOXOJMMBbIE AJISl YCTAHOBJICHHS MOJEKYISIpHOU
(GbopMysbl OPraHMYECKOTO BELIECTBA M 3AlMIIUTE MOJEKYIIPHYIO (OPMYITy HCXOIHOTO
OPraHWYECKOTO BEUIECTBA; 2) COCTABbTE CTPYKTYPHYIO (OPMYIy 3TOTO BEIIECTBA, KOTOpAs
OJTHO3HAYHO OTPaXKaeT TOPSIOK CBSI3M aTOMOB B €r0 MOJIEKYJe; 3) HAlWIINTE ypaBHEHUE
peaKIy JaHHOTO BEIIECTBA C BOJHBIM PACTBOPOM THIIPOKCHIA HATPHSI.

22 Hamnmure ypaBHeHMS peakuuid, C TOMOIIBIO KOTOPBIX MOXHO OCYIIECTBHUTH
CJEeIYIOIINE ITPEBPAICHUS:

HBr (u30) KOH(u30),ciupt KMnNO4,H,S0O,, t
KOH KOH

byrun-1 000 Xy 0O0OO0000 X, 0DOO0000000XsOOOOXs O CHg

HTrorosasi koHTpoJILHast padoTa mo xumuu 11 kaacce.




ITosicHuTEIBLHASA 3aIMCKA

KonrtponbHas pabota mpusBaHa MoMOYb YYUTEN0, 00pa30BaTEIbHBIM YUPEKACHUSIM
B OLIGHKE CTENeHU TOTOBHOCTH ydaumxcd K EI'D mo xumuu. OHa mnpoBepsieT 3HaHUS
ydamuxcd 1o temam «CrpoeHue BemiecTBa» M «OCHOBHBIE KIIACCHl HEOPraHMYECKHX
BemlecTB». KoHTposbHas paboTa HalpaBieHa Ha IPOBEPKY CIEAYIOIIMX 3JIEMEHTOB 3HAHUH
YUaIIUXCsl, BKIFOYEHHBIX B CIIEU(PHUKALMIO SK3aMEeHallMOHHOM paboTs! EI'D no xumuu:

0 CoBpeMEeHHbIE MPEJICTABICHUS O CTPOCHUN aTOMOB.

0 CtpoeHue AIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MEPBBIX YETHIPEX MMEPHOIOB.

U DJneKTpoHHAs KOH(UTYpanys aToMa U HOHa.

0 [lepuoauueckuil 3aKOH M TEpUOAUYECKash CHUCTEMa XUMHUUYeCKux syiemeHToB J[.U.
Menneneena.

0 Pannycel aTOMOB, UX EPUOANYECKUE U3MEHEHHS B CUCTEME XMMUYECKUX 3JIEMEHTOB.
[ 3aKOHOMEPHOCTH M3MEHEHUS] XMMUYECKUX CBOMCTB JIEMEHTOB U UX COCIUHEHHUH IO

nepuoaam u rpymniam

0 OO6pa3oBaHue MOHHOI CBSI3U

0 DIIEeKTPOOTPULIATETHHOCTb.

0 CreneHb OKUCIICHUS U BAJICHTHOCTh XUMUYECKHUX DJIEMEHTOB.

O BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI.

O 3aBUCHMOCTh CBOMCTB BEIIECTB OT OCOOCHHOCTEH UX KPUCTATUIMYECKON PEIIETKH.

0 Knaccudukanus HeoOpraHmuecKrux BEIIecTB.

0 XapakTepHble XHUMHYECKHE CBOMCTBAa TMPOCTHIX BEHIECTB-METAUIOB: IIEJIOYHBIX,

[IEJTOYHO3EMEIIbHBIX, aTFOMUHUS, IEPEXOTHBIX METAJVIOB - MEAU, IIMHKA, XpOMa, JKeJe3a.

0 XapakTepHble XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAUIOB:  BOJOPOJA,
raJIOTeHOB, KHCIIOPO/a, CePhI, a30Ta, Gpochopa, yriaepona, KpEeMHHS.

Kontponbnast pabora paccuntana Ha 45 munHyT. OHa coctour u3 17 3amaHuii, cpeau
kotopbix 10 3amanuii Tuna A, nsate 3aaanusa tuna B, 2 3aganus tumna C.

3amanne A mpesamnoiaraeT BEIOOP OJTHOTO MPaBUIILHOTO OTBETA U3 4-X.

[Ipu pemiennn 3agaHuii yacTu B HY)XHO YCTAaHOBUTH COOTBETCTBHUE MEXKIY 3JIE€MEHTAMHU
MPaBOTO U JIEBOTO CTOJIONA TAaOJHIIBI, 3alUCaTh MOCIEI0BATEIILHOCTh IU(PpP UM OTBET K
3amaue. Kaxmoe nmpaBUiibHO BBITIOJIHEHHOE 3a7aHue YacTH A orieHuBaetcs B 1 6amn. Kaxmoe
MPaBUJILHO BBHITIOJIHEHHOE 3a/laHWe 4YacTh B oreHuBaetrcss B 2 Oawia, €Cid BCE YETHIPE
COOTBETCTBHS YCTAaHOBJICHBI BEpHO. Ecin ywaniuiicsi, BEpHO ONpEACIUI TPU COOTBETCTBHS,



TO TaKO€ BBIMOJIHEHHUE olleHuBaeTcs B 1 Oamn. Kaxkmoe mpaBWIIBHO BBIIOJHEHHOE 3aJjaHUE
gactu C onieHuBaercd B 3 Oajuia.

Takum 00pa3oM, HEOOXOJUMO BEITIOTHUTH
Ha «5» - «otnmuuno» 7 3ananuii gactu A (7 6anioB)
2 3ajanus yactu B (4 6ana)

1 3aganue yactu C. (3 6amra)

HUroro: 14 u 6onee OamoB
«» - «xopouo» 8- 11 bamioB
«3» - «y10BJIETBOPUTEIILHO 5-7 GamnnoB

Al DOnekTpoHHas KOHGUTypalus aroMa U noHa

A2 CTpOCHI/IC QJICKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB IICPBBIX YCTBIPCX IMCPUOOOB.

A3 3akoHOMepHOCTH nepuoandeckoi cucremsl .M. Menneneena
A4 XUMHYECKOE PABHOBECHE

U CIIOCOOBI €r0 CMEUICHUS

AS THUIBI KPUCTAININYECKUX PELIETOK

A6 DNEKTPOIUTHUYECKAS UCCOLUALNS

A7 XHUMHUYECKHE CBOMCTBA BEILIECTB

A8  XapakTepHble CBOICTBA BEIIECTBA.

A9 THUIbI XUMUYECKUX pEaKUil B OPraHU4EeCKOU XUMHUHU
A10 Knaccudukanus opraHMueCKUX BEIIECTB

B1 XHUMHUYECKUE CBOMCTBA OPraHUYECKUX BEIIECTB

B2 Knaccudukanus HeOpraHn4eckux BEIECTB

B3 Peakuuu nonHoro oOMeHa

B4 W3omMepus ¥ rOMOJIOTHS B OPTaHUYECKOW XUMUH

B5 MaccoBas 105151 pacTBOPEHHOTO BellecTBa (3a1aya)

Cl1 OBP. Merton snexTporHoro OamaHca



C2 3agava Ha BBIXOJI MPOJIYKTA OT TEOPETUYECKH BO3ZMOKHOTO
C3 Kommiekcuas 3agada
HNHCTpYKIUSA 0 BHINOJHEHUIO PA0OTHI

Ha BeImosHeHne KOHTPOJIBHON paboTHI 1Mo XMMuU jaaercs 45 munyt. Pabora cocrout u3 3
yacTel U BKIIIoYaeT 15 3aiaHuil.

Yacts A Brimrouaer 10 3aganuii (Al — A10). K kaxaoMy 3amanuto gaercs 4 BapuaHTa OTBETa,
13 KOTOPBIX, TOJBKO OJUH TPABUIHHBIN.

Yacte B cocrout u3 5 3amanmii (Bl — BS), Ha KoTOpbIEe HAZ0 aTh KpaTKWHA OTBET B BUIE
nociefoBaTeabHoCTH 1Hdp. B 3TON 4YacTu HCHONB3yIOTCS 3alaHus Ha YCTaHOBIICHUE
COOTBETCTBUSIL.

BaumarensHo HquHTaﬁTe KaXX10€ 3alaHUC U IIpCAjIaracMbIC BapHaHTBI OTBCTA. OTBeuaiiTe
TOJIBKO ITOCJIC TOI'O, KaK BbI ITIOHSJIX BOIIPOC U IMIPOAHATIU3UPOBAJIM BCC BAPHUAHTEI OTBCTA.

BeinonHsiite 3aqaHus B TOM TOPsAKE, B KOTOPOM OHH JaHbl. J{Jsl SKOHOMHH BpPEMEHU
NpOIyCKalTe 3aJaHue, KOTOpPOEe HE YAAaeTCs BBINOIHHUTH Cpasy, U MHEPEeXOAUTe K
cnenyromemy. K nmpomnyinieHHOMY 3aJaHUI0 BBl CMOYKETE BEPHYTHCS [OCIIC BBIIIOJIHEHUS BCEit
paboThI, €CIIM OCTAHETCS BPEMSI.

[Tpu BBIMONIHEHNU PAOOTHI BBl MOXKETE MOJIB30BATHCS MEPHOJNIECKON CUCTEMON XUMHUUYECKUX
anemenToB J[.. MenaeneeBa, TaOnuieii pacTBOPUMOCTH COJI€H, KHUCIOT U OCHOBAaHWUM B
BOAC, DJICKTPOXHUMUUCCKHUM PAIOM HaprDKCHI/If/'I MCTAJJIOB, a TAKKE KAJIbKYJIATOPOM.

3a BBIMOJIHEHHE 33JaHU TPynmbl A naercs oauH Oaul. BeimonHenue 3amanuii rpynmnsl B
oIeHUBaeTcs B 2 daa.

BaJ'IJ'IBI, MOJIYUCHHBIC BaMW 3a BBIIIOJHCHHBIC 3addaHUA, CYMMHUPYIOTCH. HOCTapafITeCL
BBIIIOJHUTH KaK MOYXHO OOJIbIIIE 3aJlaHUM 1 Ha6paTB HanOOJIbIIIee KOJIMIECTBO OAILIIOB.

Bapuant Ne 1

Yactp A (kaxnoe 3amanue 1 6amn)

Al. DnextponHas koHpurypauus 1s22s22p63s23p6 cOOTBETCTBYET YacTHULIE
1) Li+ 2) K+ 3) Cs+ 4) Na+

A2. Yucno OHCPICTUICCKUX ypOBHCfI U YUCJIO BHCIIHUX SBJICKTPOHOB aTOMa XJIOPpA PaBHBI
COOTBETCTBCHHO

1) 46 2) 2,5 3 37 4 45

A3. B kakoM psaay XUMUYECKHE OSJIEMEHTHI PACIONIOKEHBI B TIOPSIAKE BO3PACTaHUS HX
aTOMHOTO pajuyca?



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

A4d. B cucreme 2S02(r) + 0O2(r) 2S0O3(r) +Q

CMCUICHHUIO XUMHUYCCKOI'0 paBHOBECHUA B CTOPOHY HMCXOJHBIX BEIIECCTB 6yz[eT CIocoOCTBOBATh

1) YMEHbILIEHUE JIaBIICHUS 2) yMeHbIIIEHUE TeMIIEPaTypbl
3)yBenuyeHue KoHeHTparuu SO2 4) ymenbleHrue Konuentpanuu SO3
A5. AToM fABIIS€TCS CTPYKTYPHOM YaCTHUIIENW B KPUCTAINIMYECKON PELLIETKE
1) MeTaHa2) BOJIOpPOJIA 3) kuciaopoga  4) KPEMHUS
A6. TonbKO CUIIBHBIE 3JIEKTPOIUTHI MPECTABICHBI B PSIAY

1) Cu(OH)2, NaCl, H3PO4 2) FeCl3, H2S, NaOH

3) Na2S04, HNO3, NaOH 4) KNO3, H3N, Mg(OH)2

A7. Xumunyeckas peakiusi BO3MOKHA MEKITY

1) okcunom mapranna( VII) u okcugom kanus

2) OKCUIOM KpEMHUS U BOJOM

3) okcuaom yriuepona(IV) u okcunom cepoi(VI)

4) okcunoM ochopa(V) u okcunom cepoi(VI)

AS. Bepnbl I CIEQYIOIINE CYXIEHUS 0 TUIPOKCHU]IE
A. I'mapokcu IMHKA PacTBOPSETCS B CEPHOM KUCIIOTE.
I'unpoxcun nuHKa pacTBOpSIETCS B LIEJIOUN HATPHUSL.

1) BEPHO TOJIBKO A

2) BEPHO TOJIBKO b

3) BEPHBI 00a CyXIeHUS
4) 00a CyX/IeHHs HEBEPHBI

A9. Tlpepamenue Oyrana B OyTe€H OTHOCUTCS K pEaKIu

1) MOJIMMEpHU3alun 2) nmeruapartanuu
2) JIETUIPUPOBAHUS 4) m3zomepu3anuu
A10. K nonucaxapuaam OTHOCUTCS

1) nezokcupubdosa 3) nemnrono3a

uHKa?



2) rajakros3a 4) ManpTO3a
Yacts B (kaxnoe 3amanue 2 6amna)

B1. Jlns MeraHna xapakTepHbI:

1) peaKIus THIPUPOBAHUS

2) TeTpa’dapuyeckas popma MOJIEKYIbI

3) HAJIMYHE TT- CBSI3U B MOJICKYJIC

4) Sp3-rudpuam3aiys opouTanei atoma yriaepojaa B MOJICKYJIe

5) PEaKIH ¢ TaTOr€HOBOJOPOJaMHU

6) TOpPCHUE Ha BO3IYyXE

Otser: . (3anumure nudpH B HOPSAKE BO3PACTAHUSL.)

B2. VYcranoBuTe COOTBETCTBHUE MCKAY Ha3BaHUCM BCIICCTBA U KJIIACCOM HCOPra-HUYCCKHX
CO@ﬂHHeHHﬁ, K KOTOPOMY OHO NPUHAIJICIKHUT.

HA3BAHUE BEILECTBA KJIACC COEJVMHEHUI
A)ammuak 1) menoub

b) consnas kucnora 2) OCHOBHBIM OKCH]L

B) ruapokcun HaTpusi3) oCHOBaHHE

I') oxcun xpoma(1ll) 4) amdorepHsIit okcu

5) KHCJIOTHI

6) JeTy4ee BOJOPOIHOE COSTUMHEHUE

B3. YcTaHoBUTE COOTBETCTBHUE MCXKAY p€arcHTaMu U COKpAIlCHHbIMHA HOH -
HBIMHU YPAaBHEHUSIMH PEAKLIAMN.

PEATEHTHI YPABHEHUE

A)  Na2SuHCI 1) Cu2++20H- = Cu(OH)2

B) Ba(OH)2 1 Na2S04 2) CO32- + 2H+=CO2 + H20

B) K2CO3uHNO3  3) S2-+2H+=H2S

) CuSO4 u NaOH 4) Ba2+ + SO42- = BaSO4

5) 2Na+ + SO42- = Na2S0O4



6) CO3 2- + 2H+=H2CO3

B4. M3omepamu ABJISAIOTCS Napbl BELLIECTB:

1) MmeTaHanp U METAHOI 4) 6yren — 1 u 2- meTuinporieH
2) OyTaHOJ ¥ AUATHIIOBBIN dPup 5) aTunanerar u OyTaHOH-2
3) HUKJIOTeKCaH U reKcaH 6) IUKJIOTEKCaH U T'eKCUH

BS5. Ilpu pobasnenuu 300 r Boabl k 340 T 15 % - HOro pacTBOpa MajlbTO3bl, MOIYYUIU
pacTBOp ¢ MacCOBOM J0JIel %. (3amummTe YUCIIO C TOUHOCTHIO JI0 LIEJIBIX.)

Yacts C (kaxxmoe 3aganue 3 6ana)
Cl1. Hcmonb3yst METOX 3JIEKTPOHHOTO OaiaHca, COCTaBbTE YPaBHEHHE PEAKIIHU:
FeCI3 + H2S = FeCl2 + S + HCI

Onpenenure OKUCIUTEIh, BOCCTAHOBUTEIIb.

C2. Paccunrarh Maccy METaUIM4ECKOrO 0OCajKa, 0O0pa30BaBIIECrOCs INPH HarpeBaHHU
9,2 r ykcycHoro anpaeruaa u 15,9 r ammmaunHoro pactBopa okcupaa cepedpa(l), ecmu
MaccoBasi J0Js BbIXOJA IpOJyKTa cocTaBwia 96% 1O CpaBHEHHIO C TEOPETUYECKU
BO3MOXKHBIM.

C3 *. PaccuuTaiiTe MaccoBYIO JIOJI0O CEPHON KUCIIOTHI B paCTBOPE, MOITYYEHHOM

cmemenueM 200 M 20 % -HOro pacTBOpa CEPHOM KUCIIOTHI IIIOTHOCTBHIO
1,2 v/mau 150 ma 10 %-Horo pactBopa HUTpaTa 6apusi MmiaoTHoCThIO 1,04 r/mut.
Cucrema oneHKH

Kpurtepun u HopMbI oneHMBaHus padoT o xumuu ydammuxcs 10-11 kinaccos.
OuneHka yCTHBIX OTBETOB.

OtrMeTKa «5» - CTaBUTCS B TOM CJlydae, €CIM YYallMHCSA MOKAa3bIBAET BEPHOE ITOHUMAaHHE
XUMUYECKOH CYIIHOCTH PACCMaTPUBAEMBIX SIBJICHUHN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPH,
JTAET TOYHOE OINpPEEIICHNE U UCTOJIKOBAHUE OCHOBHBIX IOHSATHMN, 3AKOHOB, TEOPHI, a TaKXKe
NPaBUJIBHOE OIpEJe/ieHHe XUMHUYECKUX BEJIMYUH, WX EIUHHMIl U CHOCOOOB H3MEPEHHUS;
MPaBWJIbHO BBITMOJHSIET YEPTEKHU, CXEMBI U T'padUKH; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY,
COIPOBOXKAAET paccKa3 HOBBIMU IIPUMEpPaMH, YMEET IIPUMEHUTh 3HAHUS B HOBOW CUTYallUH
IIPY BBINTOJIHEHUH MPAKTHUYECKUX 3aJaHUN; MOYKET YCTAHOBUTH CBSI3b MEXKAY M3y4aeMbIM U
paHee M3yYEHHBIM MAaTepUajoM IO KypCy XHMHH, A TaK K€ C MaTEpPUAIOM, YCBOCHHBIM II0
M3YYEHUIO IPYTUX MPEIMETOB.

OtrMeTKa «4» - CTaBUTCS, €CIIM OTBET yUEHUKA YAOBIETBOPSET OCHOBHBIM TPeOOBAHUSM K
OTBETYy Ha «5», HO JaH 0€3 HMCMOJb30BaHUs COOCTBEHHOTO IUIaHA, HOBBIX NPHUMEPOB, 0e3
MPUMEHEHHs] 3HAHUW B HOBOW CHUTYyalluu, 0€3 MCIOJB30BaHUS CBS3EH C paHee U3YYCHHBIM
MaTepUajoM, YCBOCHHBIM INPU U3YUYEHUU APYTUX MPEIMETOB; €CIH YYalluhcCs IOMYCTHI
OJIHY OIIMOKY UM He 0oJiee IBYX HEIOYETOB U MOXKET UX UCIPABUTHh CAMOCTOSTEIHHO HITU C
HEeOOJIbIION MTOMOIIBIO YUUTETIS.



OtrMeTka «3» - CTaBHUTCS, €CIM y4alllUKCS MPABHIIBHO MOHUMAET XUMHUYECKYIO CYIIHOCTb
paccMaTpUBaeMbIX SIBICHHI U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCSI OTJICIBHBIC TPOOEIIBI
B YCBOGHHU BOMPOCOM Kypca XHMHH, HE TMPEMATCTBYIOIINE JaTbHEHIIEMY YCBOCHHIO
MIPOrPaMMHOTO MaTepuaia; yMeeT NPUMEHSITh MMOJydYeHHbIC 3HAHHS MPHU PEIICHUH MPOCTHIX
3a/lad C HCIOJIb30BAaHMEM TOTOBBIX (DOPMYIN, HO 3aTPYAHSETCS MPH pEHICHUH 3ajad,
TpeOyImMX Mpeodpa3oBaHusl HEKOTOPHIX (OPMYIL;IONYCTHII HE 0ojiee OAHOW rpyOoit
OIIMOKY U JIBYX HEIOYETOB, HE OoJiee OAHON rpyOol M OJTHOM He rpyboil ommOku, He Ooyee
JIBYX-TpeX HE TPyObIX OMMOOK, OAHOW HE TpyOOH OMMOKK W TPEX HETOYETOB, JOMYCTHII
YEeTHIPE WM MATh HEJOYECTOB.

OrMeTKa «2» - CTABUTCSA, CCIIM YYAIMICS HE OBJIae]l OCHOBHBIMH 3HAHUSMH U YMEHUH B
COOTBETCTBHH C TPEOOBAHUSAMHM ITPOrPAMMBI M AOMYCTHII OOJIBIIE OIHOOK U HEJOYCTOB, YEM
HEe00XO0IUMO IS OLIEHKHU <3 .

OuneHka nucbMeHHBIX padoT.
OT1meTka «5» cTaBUTCS 32 pabOTY, BHIMOJTHEHHYIO MTOJTHOCTHIO 0€3 OIMOOK U HEJ0UYETOB.

OtMeTKka «4» cTaBUTCS 32 pabOTY, BHIIIOJHEHHYIO MOJHOCTBIO, HO MIPH HAJMYUU B HEH HE
6osee oHOM Tpy0OIi OMIMOKK U OJTHOTO HEeJ0UeTa ; He OoJiee TpeX HEeAOUYETOB.

OtMmeTKa «3» CTaBHUTCS, €CITM YUYSHHUK BBITOJIHIII MPABHIIBHO HE MeHee 2/3 Bceil paboThl i
JonycTuil He OoJiee 0JTHOM rpyOoit OIMOKY U IBYX HEJJOUETOB, HE Oosiee 0HOM rpy0oii u
oJTHOH Herpy0oii ommoOKy, He OoJiee Tpex HerpyObIX OMMOOK, OTHOM HETPyOOil OMIMOKY 1
TPEX HE0UYETOB, IPH HATUYHH YEThIPEX-MIATH HE0UYETOB.

OT1MmeTKa «2» CTaBUTCS, €CJIA YUCIIO OMMOOK U HEIOUYETOB MPEBLICKIIO HOPMY OIICHKU «3»
WM BBITIOJIHEHO TPAaBUIIBHO MeHee 2/3 Bcei paboThI.

Onenka KOMOMHUPOBAHHBIX KOHTPOJIbHBIX padoT.

[Ikana nepeBoja B MATHOAIHLHYIO CUCTEMY OIICHKU
Otmetka «5» craButcs 3a BoimosiHeHune 90-100% paboTsl.
Otmetka «4» ctaBuTcs 3a BeinonHeHue 70-89 % paboTsr;
Otmetka «3» cTaBuTCs 3a BoIoiHeHHE 50-69%

OTMeTKa «2» cTaBUTCS 3a BEITOJIHEHHE MeHee 50%,

Kpurtepnu onieHuBaHus TeCTOBBIX KOHTPOJIbHBIX PadoT.

[Ikana mepeBojia B MATHOAIHLHYIO CUCTEMY OIICHKH
OtmMmetka «5» craButcs 3a BoimosiHeHne 90-100% paboTsl.
Otmetka «4» ctaBuTcs 3a BoinonHeHue 70-89 % paboTsr;
Otmetka «3» cTaBUTCS 3a BoIToIHeHHE 50-69%

OTMeTKa «2» cTaBUTCS 3a BhIToJIHEHHE MeHee 50%,

Kputepun  onmeHMBaHusI  JKCIHEPMMEHTAJBHBIX  YMeHHiHl  (1adopaTopHble W
NMPaKTHYEeCKHE 3aaHMS).

OTmeTka «5» CTaBUTCA €cClid paboTa BBHIMOJHEHA IOJHOCTHIO W TPABUIBHO, CHIETAHBI
MIpaBIIIbHBIE HAOTIOJACHUS U BBIBO/IBI,

9KCIIEPUMEHT OCYILECTBIIEH IO IJIaHy C YY€TOM TEXHHMKH 0€30MacHOCTH U MpaBHJ pabOTHI C
BelIeCTBaMH U 000PYIOBaHUEM;

MPOSIBJIEHBl OPraHMU3AlMOHHO - TPYAOBBIE YMEHHS, MOJJCPKUBAIOTCA YUCTOTAa paboyero
MeCTa U MOPSIOK (Ha CTOJIe, SKOHOMHO MCTOIb3YIOTCSI PEaKTHBBI)



Otmerka «4» cTaBHTCI €CIU pa60Ta BBITIOJIHCHA IIPpaBUJIBHO, CACJIIAHBI IIPAaBUJIBHBIC
HaGJIIOI[eHI/ISI U BBIBOAbI, HO IIpHU O3TOM OISKCIHCPUMCHT HNPOBCACH HC IIOJHOCTHIO HJIH
A0NYIIECHBI HCCYIIECCTBEHHBIC OIINOKH B pa60Te C B€IIeCTBaMu U O60py,HOBaHI/IeM.

OtmeTka «3» cTaBUTCA €ciid paboTa BBIITOJHEHA IPABUIBHO HE MEHEE YeM HAIlOJIOBUHY WU
JOMyIIeHa CYIIECTBEHHAs OMIMOKAa B XOJI€ SKCIEPUMEHTa B OOBSICHEHUH, B O(POPMICHHU
paboThl, B COOJIOJEHUM IIpaBMJ TEXHUKM O€30IaCHOCTH Ha paboTe C BeUlecTBaMU U
000pyI0BaHUEM, KOTOPAst UCHPABIISIETCS IO TPEOOBAHHIO YUUTEIS

OTrMeTKa «2» CTaBUTCS €CIM JOIMYIICHBI OOJee NBYX CYIIECTBEHHBIX ONIMOOK B XOJE:
IKCIIEPUMEHTA, B OOBSICHEHUH, B 0()OPMIICHHH PaOOThI, B COOJIIOICHUN MPABHII TEXHUKH 0€3-
OIACHOCTH TIpU PabOTe ¢ BemeCTBAMU W 00OpPYAOBAHHWEM, KOTOPBIC YYAITUHCS HE MOXKET
UCIPABUTh JIAXKE 10 TPEOOBAHUIO YUHUTEIIS.

Ouenka nNpoeKTHbIX padoT.

Otmerka «5» cTaBUTCS €CIM LeNb YeTKO c(hOpMYIMpOBaHA M yOeIUTeNbHO OOOCHOBaHA.
IIpencraBneH pa3BepHYTBHIH IJIaH JOCTHXKEHUS LIE€IM MPOEKTa. Tema NpoeKTa pacKpbiTa
IIOJIHOCTBIO u MCYEPIBIBAIOILIE.
Pabota conxepKUT [JOCTAaTOYHO TMOJIHYIO HWHGOpPMALMIO W3 PA3JIMYHBIX HCTOYHUKOB.
[IpencraBieH aHanu3 CUTyalMd, CKIAAbIBaBIIUXCS B XOJA€ pabOThl, C/elIaHbl HEOOXOAUMbIE
BBIBOJIbl, HAMEUEHBI IEPCIEKTUBbl paboThl. PaboTa oTiMuyaeTcs TBOPYECKMM IMOAXOJIOM,
COOCTBEHHBIM OPHTHMHAJIBHBIM OTHOIIEHHEM aBTOpa K Hjee npoekTa. Pabora oTimvaercs
YeTKMM W TpPaMOTHBIM O(OPMJIIEHHEM B TOYHOM COOTBETCTBUM C YCTaHOBJIECHHBIMU
IpaBWIaMU. BeIcTymieHne COOTBETCTBYIOT TPEOOBaHMSIM MPOBEIEHUS MPE3EHTALlUU, OHO HE
BBIIIUIO 33 paMKH pErJlaMeHTa, aBTOp BIaJeeT KyJIbTypol OOILIeHHS C ayAuTOpHeH,
Mpe3eHTalMsl XOpOIIO IOJArOTOBJIEHA, AaBTOPY YAAJIOCh 3aMHTEPECOBaTh AayAUTOPHIO.
[IpoayKT MOJHOCTBIO COOTBETCTBYET TpEeOOBAHUSAM KayecTBa (ICTETHUYEH, YyIO0O0EH B
WCIOJIb30BaHUHU, COOTBETCTBYET 3asIBJICHHBIM LIEJISIM).

OtrMeTrka «4» CTaBUTCS €ciaM Liedb cPOpMyIUpoBaHa, HO He obocHoBaHa. Ilpencramien
KpaTKUH IUIaH TOCTMKEHUS L€ mpoekTa. TeMa mpoekTa packpbiTa He MOJHOCThIO. Pabora
COJIEP’KUT HE3HAUUTEIbHBIH 00BEM MOAXOASIIEH HHPOpPMAIMK W3 OrPAaHUYEHHOTO 4Hucia
OJTHOTUIIHBIX HCTOYHMKOB. IIpencrtaBieH pa3BepHYThIH 0030p pabOThl MO JTOCTUKEHUIO
Lesel, 3asBICHHBIX B mpoekTe. PaboTa camocTosiTenpHas, A€MOHCTPUPYIOLIAs CEPbE3HYIO
3aMHTEPECOBAHHOCTD aBTOPA, MPEAIIPUHATA MTONBITKA IIPEACTABUTH JIMYHBIN B3IJIA] HA TEMY
MIPOEKTa, MPUMEHEHBI JEMEHTHI TBOpUecTBa. [IpenpuHATH NONBITKU O0GOPMUTH paboTy B
COOTBETCTBUHU C YCTAHOBJICHHBIMU IIPAaBUJIAMHU, IIPUJATh € COOTBETCTBYIOILYIO CTPYKTYDY.
BricTymieHre cOOTBETCTBYIOT TPeOOBAaHUSAM MPOBEACHMSI MPE3EHTAIMKM, OHO HE BBIILIO 3a
paMKH perjaMeHTa, HO aBTOp HE BIAJEET KyJIbTYpoil oOmieHHs ¢ ayauTopuei (ymeHue
OTBEUYaTh Ha BOIPOCHI, TOKA3bIBaTh TOUKY 3peHus). [I[poayKT HE MOTHOCTHIO COOTBETCTBYET
TpeOOBaHUSAM KauecTBa

OtmeTrka «3» cTaBUTCS €cliu Liedb chOpMYIHpPOBaHA HEYETKO MO0 He chopMynupoBaHa.
[IpencraBneHHb MJIaH HE BEAET K JAOCTHKEHHIO LIENIM NMpoekTa. Tema mpoekra packpbiTa
¢parmenTapHo. bombinas yacTte mnpeacTaBieHHOW HMH(OpMANMM HE OTHOCUTCS K TeMe
paOoThl. AHa/IN3 3aMEHEH KpaTKUM OINMCaHMEM XOJa M Hopsiaka paboTbl. ABTOp NpPOsBUI
HE3HAYUTEJIBHBI MHTEPEC K TEME IIPOEKTa, HO HE MPOAEMOHCTPUPOBAI CAMOCTOSTEIILHOCTH
B pa0oTe, HE MCIOJIb30Bal BO3MOXKHOCTU TBOPYECKOTO MoAXoAa. B mucbMeHHOW wactu
paboThI OTCYTCTBYIOT YCTAaHOBJICHHBIE MTPABUIIAMHU TTOPSIOK M YETKask CTPYKTYpa, JOMYILEHBI



om0k B o¢GOpMIIEHUH. BBICTyIUIeHHE HE COOTBETCTBYEeT TPeOOBAHUSAM MPOBEACHUS
npe3eHTayy. [IpoeKTHBI MPOXYKT HE COOTBETCTBYET TPEOOBAaHMSAM KadecTBa (ICTETHKA,
yI00CTBO UCIIOIBb30BAaHUS, COOTBETCTBUE 3ASBICHHBIM IIEJISIM)

OueHka ymeHuil pelmiaTb pacyeTHbIE 3a1a4M.

OtMeTKa «5» CTaBUTCS €CJIM B JIOTHUECKOM PACCYXKICHUH U PEHICHUH HeT OIMOOK, 3a/1a4ya
peleHa panroHaIbLHBIM CIIOCOO0M;

OtrMeTKka «4» CTaBUTCS €CIIU B JIOTUYECKOM PACCYKJICHUU U PELIECHUS HET CYLIECTBEHHBIX
oKOO0K, HO 3a/laya PelIeHa HepalMOHAIbHBIM CIOCOOOM, MJIM JIOMYIEHO He Oojiee IBYX
HECYIECTBEHHBIX OLIHMOOK.

OTMeTKa «3» CTaBUTCA €CIIH B JIOTUYECCKOM PaCCyKACHUN HET CYIICCTBCHHBIX OIHI/I6OK, HO
AO0IYIIICHA CYIIECTBCHHAs oIIMOKa B MATEMATHYECKUX pacucrax.

OTMmeTKa «2» CTaBUTCS €CIIU MMEETCS CYILICCTBCHHBIC OIIMOKHU B JIOTHYECKOM pacCyKACHUN
" B pCIICHUU.

Ouenka yMeHUI peliaTh 3KCNePUMEHTAIbHBIE 3aJa4H.

HpI/I OLICHKEC 3TOro yMCHuUsA CICAYCT YUUTBIBATH H8,6JHOI[CHI/I$[ YUUTCIIA U MIPECABABIISICMBIC
yqamuMcesd pe3yJIbTaThbl BBIIIOJIHCHUS OIIBITOB.

OT1MmeTKa «5» CTaBUTCA €CNIM IIJIAaH PEUISHUs 33aJa4ll COCTABJIEH MPABHIIBHO, OCYIIECTBIICH
moAOOp XMMHUYECKUX PEAKTHBOB M OOOPYIOBaHMs, JAHO TOJHOE OOBSCHEHHWE U ClIETaHBI
BBIBOJIBI.

OTMmeTKa «4» CTAaBUTCS €CJIM TUIAH PEIICHHs] COCTABJICH MPABUIHLHO, OCYIIECTBIICH 000D
XUMHUYECKUX PEaKTUBOB U OOOpYIOBaHUS. TOMYIIEHO He Ooyiee JIBYX HECYIIECTBEHHBIX
omuOO0K (B 00BSICHEHNH U BHIBOJIAX ).

OTtMmeTKa «2» CTaBUTCS €CM IUIaH PELICHUs COCTaBJIEH MPAaBUIBHO, OCYLIECTBIEH MOAOOp
XUMHUYECKHUX PEAaKTHBOB M 000PYAOBAaHMUs. JAOMYIEHA CYIIECTBEHHAs OLINOKA B 00BSICHEHUU
U BBIBOJAX.

OTrMeTka «2» CTaBUTCS €CIM JONYILIEHBbl /1B W Oosee OmMOKM (B IUIaHE pELIeHMs, B
mo0ope XUMUYECKUX, PEAKTUBOB U 000PYAOBaHUSI, B 00BSICHEHUH U BHIBO/IAX ).

Ouenka pedepara.

W3noxeHHoe mNOHMMaHHE pedepaTa KaK IEJIOCTHOTO aBTOPCKOIO TEKCTa OINpenensier
KPUTEPHUHU €0 OLICHKH:

- HOBHM3HA TEKCTa;
- 000CHOBaHHOCTb BbIOOpA HCTOYHHKA;

- CTETIeHb PACKPBITHS CYIITHOCTH BOIPOCA;

- coOmoieHus TpeOoBaHU K 0(hOPMIIEHHIO.
Hosusna Tekcra:

a) aKTyaJIbHOCTh TEMbI UCCIICOBAHNUS;



0) HOBM3HA M CAMOCTOSITEILHOCTh B IIOCTAHOBKE IMPOOJIEMBI, (OPMYIHPOBAHHUE HOBOTO
acIieKTa N3BECTHOW POOIIEMBI;

B) yMEHHUE paboTaTh C JINTEPATYPOH, CHCTEMaTU3UPOBATh U CTPYKTYPUPOBATH MaTepUa,
') CAMOCTOSITEIBHOCTH OI[EHOK ¥ CY)KICHUM;

1) CTHJICBOE €IMHCTBO TEKCTA, €AUHCTBO JKAaHPOBBIX YEPT.

CreneHb pacKphITHSI CYIIIHOCTH BOITPOCA!

a) COOTBETCTBUE IJIaHa TeMe pedepara;

0) COOTBETCTBHE COJIEpKAHUS TEME U IJIaHy pedepara;

B) TIOJTHOTA U TTTyOMHA 3HAHUH 110 TeME;

F) YMCHUC O606HIaTI), ACJIaTb BbIBOABI, COIIOCTABJIATL PA3JIMYHBIC TOYKH 3PpCHUA 11O OAHOMY
BOIIPOCY

O60cHOBaHHOCTh BbIOOPA UCTOYHUKOB:

a) OILICHKAa MCIOJIb30BAaHHOM JIATCPATYPhI: IIPUBJICYCHBI JIN HauboJiee NU3BECTHBIE pa6OTLI 8(0)
TEMEC HCCICIOBAHUA (B T.9. JXYpPHAaJIbHBIC HY6J'II/IK8.I_II/II/I OoCJIICAHUX JICT, IIOCIICAHUC
CTaTUCTUYCCKUC NAHHBIC, CBOJAKH, CIIPABKHU U T.II.).

Cobnronenue TpeboBaHU K 0POPMIICHUIO:

a) HACKOJBbKO, BEPHO, O(GOPMIICHBI CCHUIKM Ha HCHOIB3YyEeMYI0 JHTEpaTypy, CIIHCOK
JTUTEpaTyphl; 0) OLIEHKA IPaMOTHOCTH M KYIbTYphl U3JI0KEHUS (B T.4. opdorpaduyeckoi,
MIYHKTYallMOHHON, CTUJIUCTHYECKON KYJIbTYpHI), BJaIeHUE TEPMUHOJIOTHUEH;

B) cobmoienne TpeboBaHui kK 00bEMY pedepara.
VYuamuiics npeacTaisieT pedepar Ha pelieH3MI0 He MO03/JHEe YKa3aHHOTO CPOKa.
Jljig yCTHOTO BBICTYIUIEHHUS yuariemycs foctaToyHo 10-20 MuUHyT.

OrmeTKa «5» CTaBUTCS €CIIM  BBIIIOJHEHBI BCEe TPEOOBAaHMS K HANMCAHUIO M 3alIUTe
pedepara: ob6o3HaueHa npolieMa U 000CHOBaHA €€ aKTyaJlbHOCTh, CHIEJIaH KPaTKUH aHallu3
pa3NMYHBIX TOYEK 3peHHs Ha paccMaTpUBaeMyl0 TpoOJIeMy W JIOTUYHO H3JIOKEHA
cOOCTBEHHAs! MO3MLKsSA, CHOPMYIUPOBAHBI BBIBOJIBI, TEMa PACKPBITA MOJHOCTHIO, BBIAECPKAH
00BEM, coOII0/IeHBl TPEOOBAaHNS K BHEIIHEMY O(OPMIIEHHUIO, JaHbl MTPaBHJIbHBIE OTBETHI HA
JIOTIOJTHUTEbHBIE BOIPOCHI.

OtMeTKa «4» CTaBUTCA €CIIU BBIIIOJIHEHBI OCHOBHbIE TPeOOBaHUS K pedepary U €ro 3aliuTe
BBIIIOJIHEHBI, HO NPU 3TOM JONYLIEHBl HENOYETHL. B 4acTHOCTH, MMEIOTCSI HETOUHOCTH B
W3JI0)KEHUU MaTepuana; OTCYTCTBYET JIOTMUYecKas IOCIEOBATEIbHOCTh B CYXACHUSX; HE
BbIIEpKaH 00BEM pedepara; MUMEIOTCS YNylmeHHs B O()OPMIICHHHU; Ha JOMOJIHUTENIbHBIC
BOIPOCHI MTPH 3aIUTE JAHBI HETIOIHBIE OTBETHI.

OrMeTKa «3» CTAaBUTCI €CIM HMEIOTCS CYIICCTBCHHLIC OTCTYIUICHUA OT TpCGOBaHI/Iﬁ K
pe(bepI/IpOBaHmo. B ugactHOCTH: Tema ocCBellleHa JIUIIb YaCTUYHO, OJONYIICHBI (I)aKTI/I‘-IeCKI/IC
OIUOKHU B COJCpIKaHNN pe(i)epaTa HJIM IPpU OTBETEC HA AOIIOJHHUTCIBHBIC BOIIPOCHI; BO BpEMA
3alIUThI OTCYTCTBYCT BBIBOM.

OTMmeTKa «2» CTaBUTCS €ClIU TeMa pedepara He pacKphITa, 0OHAPYKUBACTCS CYIIECTBEHHOE
HEMOHUMAaHUE TPOOIEMBI



YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

1. Xwumus, 10 xnmace/ I'abpuensa O.C., OctpoymoB WU.I'., CnankoB C.A., AKimoHepHOE
obmiectBo «M3narensctBo «lIpocBemenue»
2. Xwuwmwms, 11 kmace/ I'abpuensu O.C., Octpoymo W.I'., CnankoB C.A., AKuuoHepHOE
obmiectBo «M3narensctBo «lIpocBemmenue»
3. TaOuuupt:

* Ilepunoaunueckas cucteMa xumudeckux 3neMeHToB . M. Menneneesa

* TabnMIa pacCTBOPHUMOCTH

* DJIEKTPOXUMHUYECKUH A HAMIPSKEHHS] METAJJIOB

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1. https://educont.ru/?utm source=eljur
2. https://edu.skysmart.ru/
3. https://resh.edu.ru/

4. https://uchi.ru/
5. https://www.yaklass.ru/



https://iro-49.ru/wp-content/uploads/2023/04/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/

