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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpaMMa o XMMHU Ha YPOBHE CPEIHETO OO0IIEero oO0pa3oBaHUs
paspabotrana Ha ocHoBe DemepanpHOro 3akona ot 29.12.2012 No 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysbTaTaM OCBOCHUS
denepanbHOll 00pa30BaTENbHONW MPOrPaMMbl CPEIHEro OOIIero o0pa3oBaHUs
(®OIT  COO), mpencraBienHbix B  DenepadbHOM  TOCyAapCTBEHHOM
oOpazoBarensHOM cranaapre COO, c¢ yuérom KoHuenuumun npenogaBaHUs
yuebHOro mpeamera «XUMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusix Poccuiickoi
Odenepany, peadu3yloUMX OCHOBHBIE O00pa30BaTeNIbHbIE MPOTPaMMBbI, |
OCHOBHBIX TMoOJIOKeHuM «CTpareruu pa3BUTHs BocluTaHus B Poccuiickoit
Oepnepanuu Ha nepuos a0 2025 roma» (Pacnopsbkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XyUMHSI Ha YpPOBHE YIUIYOJIEHHOTO HM3YyYEHHsI 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME ECTECTBEHHO-HayyHOTOo oOpa3zoBanus ydamuxcs 10-11 xmaccos.
W3ydyenne mnpeamera, peanusyeMoe B YCIOBUSX JAU(PPEpEeHLHPOBAHHOTO,
NpoQUIBHOrO 00y4YeHUs, NPHU3BaHO OOECHEeYuTh O00IIe00pa30BaTEIbHYIO0 H
OOLIEKYIbTYPHYIO MOJATOTOBKY BBIIIYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JJIA
ajanTaiyy UuX K ObICTPO MEHSIOIIMMCS YCIOBHSM KHU3HHU B COIIMYME, a TAKXKe JJIs
OPOAODKEHNsE OOyuYeHHUsI B OpPTraHM3alMiX NPOPECCHOHANIBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSIETCS OJJHON M3 MPUOPUTETHBIX AUCIUIIINH.

B nporpamme 1o XUMUM Ha3HaueHHE NpeaMera «XHUMHS» MOJIy4aeT
MOAPOOHYIO  MHTEPHPETALMI0 B  COOTBETCTBUM C  OCHOBOIIOJAraroIuMH
nonoxenusiMu AGI'OC COO o B3anMOOOYCIOBJICHHOCTH IIE€JIEH, COAep:KaHMUS,
pe3ysnbTaToB OO0yueHUss W TpeOOBaHMM K YPOBHIO MOJATOTOBKHM BBITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJISIOTCS CJEAYIOIIHME BBIIOJHSAEMBIE MPOrPaMMON IO
XUMUU QYHKIIHH:

e UH(QOPMAITMOHHO-METOANYECKAs,, peanu3aluus KOTOpoll  obOecreunBaer
NOJly4YE€HUE MPEJCTAaBICHUS] O LEJAX, COAEpKaHMM, OOIEH CTpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTHsI O0yUaIOUINXCs CPEACTBAMU MPEAMETA,
U3y4aeMOoro B paMKaX KOHKPETHOIrO MpoduJis;

e OpPraHU3alMOHHO-TUIAHUPYIOLIasi, KOTOpasi MpeayCMaTpUBaeT OIpeelieHuE:
NPUHIIMIIOB ~ CTPYKTYPUPOBAHMS M  MOCIEAOBATEIIbHOCTH  U3Y4YEHUS
y4eOHOro  maTepuana, KOJUYECTBEHHBIX M  KAUECTBEHHBIX  €ro
XapaKTepUCTHK; MOAXOA0B K (HOPMHUPOBAHMIO COACPKATEIBHOU OCHOBBI
KOHTPOJII M OLEHKH O0Opa3oBaTENbHBIX JIOCTHKEHUH OOydarolmuxcs B
paMKax HTOTOBOWM arrectalud B (opMe €IUHOr0 TOCYAapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma asis yriayOa€HHOTO U3y4YeHHs] XUMUU:



e yCTAaHABIMBAET MHBAPHAHTHOE MPEIMETHOE COepkKaHHUe, 00s3aTeNbHOE IS
U3y4eHUsT B  paMKax OTACJIbHBIX Mpoduie, mnpeaycMaTpuBaeT
pacmpesesieHie W CTPYKTYPUPOBAaHHME €ro Mo KiaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e TAET MPUMEPHOE paclpeiesieHue y4eOHOro BpeMeHU, peKOMEHIYyEeMOTO ISt
U3YYEHUS OTJEIbHBIX TEM;

e IpE/JIAracT MPUMEPHYIO IOCIEIOBATEIbHOCTh HM3YyYEHHS  Y4EOHOrO
Marepuana ¢ y4€TOM JIOTUKH MOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e TAET METOJIMYECKYIO MHTEPIIPETAIMIO LIeJIeH U 3a]lay U3Y4YeHUs IIpeIMeTa Ha
yrayOJaE€HHOM YpOBHE C y4ETOM COBPEMEHHBIX NMPUOPUTETOB B CHUCTEME
cpeaHero oOiiero 00pa3oBaHMs, COAEPKATEIBLHON XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3yJbTaTOB OCBOEHHS OCHOBHOM 00pa30BaTENbHOU
MPOTPaAMMBI CpEIHETO o0111ero oOpa3zoBaHus (JINYHOCTHBIX,
MeETaIpeMETHBIX, MPEAMETHBIX), a TakKe C YYETOM OCHOBHBIX BHJIOB
yue0HO-TIO3HABATENIbHBIX  JEHCTBUI  00ydYaromerocst IO OCBOCHHUIO
CoJIep KaHus MpeIMeTa.

[lo BceM Ha3BaHHBIM MO3ULUAM B MPOrpaMME MO XUMHUHU NPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHEM XHMUU Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMs. 3a IpeleidamMH YCTAaHOBJIEHHOM mporpaMmoid IO XUMHHU
00s13aTeIbHON (MHBApUAHTHOM) COCTaBJISIOICH coepxaHUs y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BbIOOpAa €ro BapUaTUBHOM COCTaBIISAIONICH,
KOTOpasi JOJDKHA ONPENENsAThCA B COOTBETCTBUU C HAIPaBICHUEM KOHKPETHOIO
npoduiis 00yueHus.

B cootBercTBMM ¢ KOHLenTyalbHbIMU monoxeHusMu DI'OC COO o
Ha3HAYCHUH TMPEAMETOB 0a30BOro MW YIIYOJIEHHOTO YpOBHEH B CHCTEME
nuddepeHIMpOBaHHOTO OOYyYEHHsT HAa YPOBHE CpeIHEro oOmiero oOpa3oBaHUS
XUMHUSL Ha YpPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HalpaBie€H Ha pealu3aluio
OPEEMCTBEHHOCTH €  IOCJIEAYIOIIMM  3TallOM  MOJYYEHHS  XHMHYECKOIO
oOpa3oBaHMsi B paMKaxX U3Y4YCHHUS CICIHMAIBHBIX E€CTECTBEHHO-HAYYHBIX H
XUMUYECKUX JUCLMIUIMH B BY3aX U OpPraHU3alUgX CPEIHEro MpopecCHuOHAIbHOIO
oOpazoBanusi. B 3Toii CBsI3M u3ydeHHE MpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha paclIUpeHHue U  yIrayOJeHHe TEOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKM OOYUYaIOIIUXCs, BRIOPABIIMX OMpPenenEéHHbIN mpoduiib
oOy4eHus1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIONIEr0 MOJIyYeHUsI XUMHUUECKOTO
o0pa3oBaHus B OpraHU3alUAX NpopecCuoHalIbHOTO oOpa3zoBanus. Hapsany ¢ atum,
B cBere TpeboBanuii PI'OC COO k mIaHUpPyeMBbIM pe3yibTaTaM OCBOCHHUS
denepaapbHOil  00pa3oBaTEIBLHON MPOrpaMMBI CPEIHEro OO0IIero o0pa30BaHUS
U3y4eHHe npeameTa «XUMHs OPUEHTHPOBAHO TaKXKe Ha pelIeHHE 3a]ad



BOCIUTAHUS W COLMAIBHOTO Pa3BUTHUS OOy4aroummxcs, Ha (OPMHUPOBAHUE Yy HHUX
OOIIEMHTEIIEKTYaTbHbIX YMEHHUM, YMEHHUIN pallMoHaTM3alu y4eOHOTO Tpyla |
00O0OIIEHHBIX  CMOCOOOB  JIEATENILHOCTH, HMMEIOIUX  MEXKIUCIUILTMHAPHBIN,
HaAAMNPEIMETHBIN XapakTep.

CocraBnsitomuMy npeamMeTa «XuMus» Ha YpOBHE YIiyOJEHHOTO M3Y4YeHUS
ABJISIIOTCS  yIUIyOn€HHble Kypcbl — «Opranudeckas xumusi» u  «OOmas u
Heopranuyeckas xumus». [lpu onpeaeneHnu moaxoA0B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allMd COJEpP)KaHUsS 3THX KypCOB B IporpaMmMe IO XHMHH 32 OCHOBY
npusaTel nojiokeHuss GI'OC COO o paznauumsx 0a30BOro M yriryOoJI€HHOTO
YpOBHEW W3yUYEHUs MIPEIMETA.

OcHoBYy coaepkaHusi KypcoB «Opranmdeckas xumus» ©u «OOmas u
HEOpraHWYecKas XHUMHS» COCTAaBISET COBOKYINHOCTh IPEAMETHBIX 3HAHUUA H
YMEHUH, OTHOCSIIUXCSA K 0a30BOMYy YpOBHIO M3Y4YEHHs MpeAaMmeTa. JTa cUcTeMa
3HAHUM TI0JIy4aeT OIPENEIEHHOE TEOPETUUYECKOE JOIOIHEHUE, IO3BOJIIOLIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONbIIMI 00BEM  (HAKTOIOTHUECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Yy4YEHHUs IpeaMeTa obecredeHa
BO3MOKHOCTh 3HAaUUTEIBHOIO VYBEIMYECHHUS O0BbEMA 3HAHUA O XUMHUYECKUX
AJIEMEHTaX U CBOMCTBAX MX COEJUHEHMH Ha OCHOBE PACIIMPEHUS U YIiIyOJIeHUs
IPEICTABICHUA O CTPOCHUM BEIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
IPOTEKAHUS PEaKIIMii, pacCMaTPUBAEMBIX C TOUKU 3PEHHUS XUMUYECKONW KUHETUKU
U TepMoaAMHAaMUKH. HM3ydenume mnepumoandeckoro 3akoHa u llepmonmueckon
CUCTEMbl ~ XUMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX TMPEJCTABICHUSIX O CTPOEHUU aToMa. XHUMHUYECKasi CBS3b
OOBSCHSIETCS C TOYKU 3PEHUSI SHEPTEeTUUECKUX U3MEHEHHUI npu €€ 00pa3oBaHuU U
pa3pylIeHUH, a TaAKXKE C TOUYKU 3PEHUS MEXaHM3MOB €€ oOpazoBaHus. M3yuenwue
TUIIOB ~ peakuuMid  JOMNoJHsAeTca  (OpMUpPOBaHMEM  NPEACTaBICHUA 00
ANEKTPOXUMHUYECKUX MPOLECCAX U JEKTPOJIM3E PACIUIABOB U PACTBOPOB BEIIECTB.
B kypce oprannueckod XMMHHM TIPH PAaCCMOTPEHUHU PEAKIIMOHHOW CIOCOOHOCTU
COCIMHEHUH yAeNsIeTcsl 0c000€ BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX dddekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakluu.

Ocoboe 3HaueHHMe UMEET TO, YTO Ha COJEpKaHHE KypCOB XUMHUU
yrayOaEHHOTO YPOBHS U3YUYEHHS ISl KJIACCOB OMpeNeaEHHOr0 mpoduiis (ri1aBHBIM
o0pa3oM Ha WuUX CTPYKTypy M XapakTep JOMOJHEHHM K 0Omell cucreme
MPEAMETHBIX 3HAHUWI) OKa3bIBAIOT BIUSHUE CMEXKHBIC MPeAMETHI. Tak, Harpumep,
B COJICpKaHUM TPEAMETa ISl KJIACCOB XMMHKO-(PU3NUECKOT0 Mpoduiist OoJbIoe
3Ha4YC€HHUE OYIyT UMETh DJEMEHTHI y4eOHOro Marepuana mo obmiedt xumun. [Ipu
U3YYEHUU TpeIMeTa B JaHHOM CJy4yae akleHT OyAeT clelaH Ha OOUIHOCTb
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUW B XMMHUU U B (PU3HKE: aTOMHO-
MOJICKYJIIpHass Teopusi (MOJEKyJsspHas Teopus B (DU3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHbI TEPMOAVHAMUKH, 3JIEKTPOIU3d, NPEACTABICHUSA O
CTPOEHUHU BEILIECTB U APYTOE.

B TO xe BpeMs B coAep:KaHUM INpeaAMeTa Uil KIAcCOB XUMHKO-
OMosOTHYECKOTO MPOGUIST OOJBINNN YASTHHBIA BEC OYIET MMETh OpraHUYecKas
xumus. B aToM cimydae mpemocTaBisieTCss  BO3MOXKHOCTH  Juisi  Oojee
00CTOSITEILHOTO ~ PAaCCMOTPEHUS XMMHUYECKOM  OpraHu3allid  KJIETKH  Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOMAST, K TNpHUMEpPY, TaKHe
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIMMHJbI, OEJIKH, YIJIE€BOJAbI, HYKJIECUHOBBIC
KUCHOTHl U fapyrue. [Ipu 3TOM 3HaHHMS O COCTaBE M CBOMCTBAx IpEICTABUTEIECH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY)KAT OCHOBOW JUI WU3YYCHUS
CYIIIHOCTH Mpo1eccoB (POTOCUHTE3A, IbIXaHMU S, UILEBAPEHUS.

B nmane ¢opmMupoBaHHS OCHOB Hay4HOIO MHPOBO33PEHUS, OCBOEHUS
0OILIEHAayYHbIX METOJIOB ITO3HAHUSI U OIBITA MTPAKTUYECKOTO MPUMEHEHUS HAyYHbIX
3HAHUI M3y4YeHHE NpeaMera «XHUMHs» Ha YIIYyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMU MpEAMETaMH, BXOISAIIMMH B COCTaB
npeaMeTHbIX obOsactelt «EcTecTBeHHO-Hay4yHble NIpeaMeThl», «MaTtemaruka u
nHpopmaTuka» U «Pycckuil sI3bIK U IUTEpATypa».

[Ipn u3ydyeHun y4yeOHOro mnpenMera «XuUMHUsS» Ha YriayOJEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3aJjaueii MEepBOCTENEHHON 3HAYUMOCTH SIBISIETCS (POPMHUPOBAHUE OCHOB
HayKM XHMHUU Kak o0O0JacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, IPAKTUYECKOU
NEATEIIBHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHl. Pemenne
ATOM 3amauv Ha YriayOJN€HHOM YpPOBHE HW3y4Y€HHUs MpeaMeTa MpeArnoaraer
peanu3anuio TaKux LeseH, Kak:

e GopMUpOBaHME TMPEACTABICHUI: O MaTepualbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HAayK W €€ Beaylled poiau B oOecrneyeHuu
YCTOMYMBOIO  Pa3BUTHUSI  YEJIOBEUECTBA: B  PEIIEHUU  MpoOsieM
HKOJIOTUYECKOM, YHEPreTUYECKON U THUIIEBOM O€30MacHOCTH, B Pa3BUTUU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB JHEPIUH, B
00€eCIleyeHnn PALMOHAIBLHOTO MPUPOIONOIb30BaHUsA, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIel KyJIbTYyphl YEOBEKa, & TaKKe SKOJOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBbIO U IPUPOIHOM Cpee;

e OCBOGHHME CHCTEMBl 3HAHUM, JISKAIIUX B OCHOBE  XUMHYECKOU
COCTaBJISIIOLICH €CTEeCTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHbBIX
IIOHATUN, 3aKOHOB U TEOPUM XMMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HAa PA3HBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJIIDHOM, O  TEpPMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEAKLIUM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

o (hopMupoBaHHEC y 00yyarommxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMWYECKHX 3HAHUU I OOBSCHEHUS
KJIFOUEBBIX HJEH M MpoOJieM COBPEMEHHOM XUMHH, ISl OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPO.Y;
IPaMOTHOTO pEIIeHUs MPoOJIeM, CBSI3aHHbBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJau3a U OIEHKU C MO3UIUN SKOJOTMYECKOM 0€30MaCHOCTHU MOCIEACTBUM
OBITOBOMI M TPOU3BOJACTBEHHON JACSITENIBHOCTU YEJIOBEKA, CBSI3AHHOW C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAaHUEM M  INepepaboTKon
BEIIECTB;

e YTIIyOJICHUE TIPEACTABICHUNM O HAYUYHBIX METOAAaX MO3HAHUS, HEOOXOIUMBIX
UL TIPUOOpETEHUS YMEHUW OpPHUEHTHUPOBATHCSI B MHpPE BEIIECTB U
OOBSCHCHHUS XWMHYECKHX SIBJICHHH, HMEIONIUX MECTO B TPHUPOAE, B
MPAKTUYECKOMN JACSITEIBHOCTH U TTOBCEAHEBHOM JKU3HU.

B mnmane peanuzanuu mepBOOYEpPEIHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOIIUX
GyHKIUI 1EJOCTHOW CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU HU3yUYCHUHU
npeaMera «XUMHUS» Ha  YIUIYOJIEHHOM  YpOBHE 0OCOOYI0  aKTyaJIbHOCTh
IpUOOPETAIOT TaKKe IEIH U 3a/1a4u, Kak:

e BOCITUTaHNE YOKIEHHOCTH B TO3HABAEMOCTH SIBIICHUN MTPUPOJIbI, YBAKECHUS
K TIpolleccy TBOpYECTBA B 00JACTH TEOPETUYECKHX U MPHUKIIATHBIX
UCCIIEIOBAaHUM B XUMUH, dbopmupoBaHue MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH;

e Pa3BUTHE MOTHBAIMM K OOYYEHHUIO U T[IO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO M  CaMOBOCIIMTAaHWIO  HA  OCHOBE  YCBOEHUSA
00I1IeYEeJIOBEYECKHUX IICHHOCTEH;

e Pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTCIUICKTYATbHBIX W TBOPYECKUX
crocoOHOCTEeW 00yuaronmxcs, (GOpMHUPOBAHUE Y HHUX CO3HATEIBLHOIO
OTHOILICHHS K CaMOOOpPAa30BaHUIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO YCHENTHON Mpo(deCCHOHAIBHON U OOIIECTBEHHOM JIeITEIIBHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

e opMHUpOBaHNE YMEHMH M HAaBBIKOB Pa3yMHOI'0 MPUPOIONOIb30BAHNUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIIbHOCTH.

OO6m1ee yucI0 4acoB, MPEAYCMOTPEHHBIX I M3YUYEHUSI XUMUU Ha YTIIyOJICHHOM
YpOBHE cpeqiHero oo1miero odpazoBanus, coctasisier 204 gacos: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B Hezelo).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHN4Y€eCKOH XUMUM.

[IpenMer ® 3HAYEHME OpPraHMYECKOM XUMHH, TNPEACTABICHUE O
MHOT000Pa3uH OPraHUYECKUX COCTUHEHUI.

DJEeKTPOHHOE CTPOCHHWE aToMa YIJIepoJa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA. BaneHTHble BO3MOYKHOCTH aroMa yriepoaa. XUMHUYECKas CBSI3b B
OpraHUYEeCKUX COCIUHEHUAX. Tumbl THOpUIU3AIMK AaTOMHBIX  OpOUTaseit
yriepoaa. MexaHu3mbl 00pa30BaHUsI KOBAJIEHTHOW CBSI3U (OOMEHHBIN U JOHOPHO-
aKLENTOPHBIA). THUIBI TEepeKphIBaHUS AaTOMHBIX OpOWUTallel, G- U T-CBA3M.
OnuHapHasi, 1BOMHAsE U TpoitHas cBsi3b. CIOCOOBI pa3phiBa CBs3EH B MOJIEKYJax
oprannveckux BemiectB. [loHarue o cBoOOAHOM paauKaie, HykIeopuiae Hu
anexTpoduie.

Teopuss crTpoeHnss opraHudeckux coenuHenurd A.M. DbytiepoBa wu
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpraHUYEeCKUX COCOUHEHUU. MOJEeKYyJsIpHbIE U  CTPYKTYpHbIE  (HOPMYJIBL
CtpykTypHble (OpMYJbl pa3IWYHBIX BUJOB: pa3BEpHyTas, COKpaIIEHHAS,
ckenetHass. WM3omepus. Buasl u3oMepuu: CTPYKTypHas, HpPOCTPAHCTBEHHAs.
OnekTpoHHbIe 3PHEKTh B MOJICKYJIaX OPraHUYECKUX COCTUHEHUMN (MHIYKTHBHBIN
Y ME30MEpHBI 3P PEKThI).

[IpencraBnenne o kiaccupUKAIMM OpraHUYeckux BemecTB. [loHsitue o
dbynkuuonanpHoM rpymme. ['omonorus. ['omonoruueckue psinbl. Cucremaruyeckast
HOMeHKIatypa opranmueckux coeauHennii (IUPAC) m TpuBHalbHbIC Ha3BaHMS
OTAEIBHBIX MPEICTABUTEIICH.

OcobeHHOCTH U KJiaccUPUKAIMS OpPTaHUYEeCKUX peakiuid. OKUCIUTETBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUUA B OPTaHUYECKOU XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEUIECTB M MX MPEBPAILCHHI:
O3HAaKOMJIEHHE C OO0pa3llaMd OpPraHMYeCKUX BEHIECTB M MaTepualaMd Ha UX
OCHOBE, OMBITHl IO TMPEBPAIICHUIO OPraHWYECKUX BEIIECTB IPH HArpeBaHUU
(niaBnenue, OOyIJIMBaHWE W TOPEHHUE), KOHCTPYUPOBAHHME MOJENIECH MOJEKYII
OpraHUYECKUX BEILECTB.

YriaeBoaopoanl.

Ankanbl. 'oMmosioruyeckuit psii aikaHoB, oO1asi popmysia, HOMEHKIaTypa U
M30MEpHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN alKaHOB, Sp°-
ruOpuau3anmsi aTOMHBIX OpOWTaliel yriepojia, G-CBi3b. DU3NYECKUE CBOWCTBA
aJIKaHOB.

XHUMHUYECKHE CBOMCTBA QJKAaHOB: pEaKUWU 3aMEIICHHs, HU30MepU3aluHu,



JETUIPUPOBAHMS, LIUKIN3aLUH, IUPOJIN3a, KpeKruHra, ropenus. Ilpencrasienue o
MEXaHU3Me PEaKINi PaguKaJIbHOTO 3aMEILCHHUS.

Haxoxnaenue B npupoze. CriocoObl MOy4eHUs] 1 IPUMEHEHHE aJIKaHOB.

[Muknoankanel. O6mmas Gopmyna, HOMEHKIATypa U u3oMepus. Oco0eHHOCTH
CTPOEHHMSI M XUMHUYECKHX CBOHCTB MalbIX (LUKJIONpPOIAH, LHUKIO0yTaH) H
OOBIUHBIX (IIUKJIONIEHTAaH, IUKJIOTeKCaH) MUKJIOANKaHOB. CrocoObl MOMydeHus u
MPUMEHEHUE UKIOAIKAHOB.

Anxensl. ['oMmonornueckuil psj ankeHoB, ooOmias (opmMylia, HOMEHKIIATypa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MONEKYI ajiKeHOB, Sp’-
ruOpuau3alys aTOMHBIX OpOHWTallel yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpudeckas (muc-tpaHc-) wuzomepus. Duznyeckwe CBOWCTBA  aJIKEHOB.
XVWMHYECKHE CBOWCTBA: PEAKIMM IMPUCOEIUHEHHMS, 3aMEIICHUS B O-TIOJIOXKEHHE
OpU JBOWHOM CBSI3U, NOJIMMEpU3alMM U okucieHus. IIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JABOMHYIO CBs3b. CIIOCOOBI MOMYyYEHUS! U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHBIE, H30JIUPOBAHHBIE,
Kymynupoeantwle). OCOOEHHOCTH ANEKTPOHHOIO CTPOEHUSI U XUMUYECKHUX CBOMCTB
conpsok€HHbIX  gueHoB, 1,2- w1l 4-npucoenunenue.  [lonumepusanus
conpsKEHHBIX JUEHOB. CIIOCOOBI MOJIy4YeHUs U IPUMEHEHHUE aJIKaJUEHOB.

AnxuHbl. 'oMOJIOTHYECKUI psii aIKMHOB, 001as ¢popMyiia, HOMEHKIATypa U
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ AJKUHOB, SP-
ruOpuau3anms aTOMHBIX opOuTaneil yriaepoja. PusznuecKrue CBONCTBA AJIKUMHOB.
XVWMHUYECKHE  CBOMCTBA:  peakUWW  IPUCOEAMHEHMS, JUMEpU3aluud U
TPUMEPHU3ALMH, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA QJIKWHOB, HUMEIOIINX KOHLEBYIO
TPOWHYIO CBs3b. KauecTBEHHBIE peaKkIMu Ha TPOUHYIO CBsI3b. CTIOCOOBI MOTyYEHUs
Y IPUMEHEHUE AJKUHOB.

ApomaThyeckue YrieBOoAOpoJbl (apeHbl). ['OMONOrMYecKuil psii apeHoB,
oOurast popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OcH30ja. Ddu3nueckue CBOWCTBA apeHOB. XHMHUYCECKHE
CBOIcTBa O€H301a U €ro TOMOJIOTOB: PEaKLUU 3aMEeleHUs] B OEH30JIbHOM KOJIbLIE U
YIIEBOAOPOJHOM pajuKalie, PEaklMH NPUCOCTUHEHHUS, OKHCIEHHE TOMOJIOIOB
oenzona. IlpencraBienre 00 OpPUEHTHUPYIONIEM JACHCTBUM 3aMEeCTUTENeH B
OCH30JIbHOM KOJIbLIE Ha TpPUMEpe aJIKWIbHBIX paJUKalioB, KapOOKCHIIBHOM,
THIPOKCUIIBHOM, aMHHO- W HUTPOTIPYMIbl, aTOMOB TrajoreHoB. OCOOEHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lomumepusanus ctuposna. CrnocoObl MoMyyYeHus U
NpUMEHEHUE apOMAaTUYECKUX YTIEBOJIO0POJIOB.

[Tpuponusiii ra3. [lonyTtHeie HeTsHBIE Ta3bl. HedTh U €€ mpoucxoxieHue.
KamenHslif yrosib 1 npoAykThl ero nepepadoTku. CrnocoOsl nepepadoTku HedTu:
MEPEeTrOHKa, KPEKUHT (TEPMUYECKHM, KaTAIUTUYECKHI), puOPMUHT, THUPOJIU3.



[IponyxTsl nepepaboTku HE(TH, UX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.
['eHeTnyeckas CBSI3b MEK/1y pa3IMYHBIMU KJIACCaMH YTJIEBOJAOPOIOB.
DNEKTPOHHOE CTPOCHHUE TaJOTeHIPOU3BOAHBIX YTJIEBOJAOPOJOB. Peakiuu

3aMEIIEHUs] TajoreHa Ha TUAPOKCOTPYIY, HUTPOTPYIIy, NHAHOTPYMIY,

amuHorpynmy. JlelicTBMe Ha TrajJoreHIpOU3BOAHBIE BOJHOTO M CIHUPTOBOIO
pacTBopa miénouyn. B3auMozeiicTBue nuUraioreHaaKaHOB C MarHUEM M IIMHKOM.

[TonsiTue 0 METAJIOOPTraHUYECKUX COCIMHECHUX. Hcnonb3oBanue

rajOreHIPOU3BOJIHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE UM TIPU CHUHTE3EC

OpraHUYECKUX BEILECTB.

DKCIEpPUMEHTAIbHBIE METOJIbl W3Y4YEHUS BEIIECTB W HMX MPEBpPAICHUN:
u3ydeHue (QU3NUECKUX CBOMCTB YIJIE€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBOJOPOJIOB Pa3IMYHBIX KJIAcCOB (0OeciBeYMBaHHE OpPOMHOUN WM
HMOJHON BOJBI, pacTBOpa MEpMaHTaHaTa KaJius, B3aUMOJCHCTBUE alleTHICHA C
aMMUa4yHbIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHapyKeHUe
yriepoja ¥ BOJAOPOAA B OPraHUYECKUX BEIIECTBAX, IOJIYYECHHE OTUJICHA H
U3Y4YCHHE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekiusimMu «Hedpts» u «Yronby, ¢
oOpasllaMM  IUTacTMAacC, KaydyKOB U PE3UHBI, MOJCIMPOBAHUE MOJICKYII
YTJIEBOJOPOIOB U TAJIOT€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucsopoacoaep:kamnue oprannyeckue coeJMHeHH.

[IpenenpHble OOHOATOMHBIE cOUpThl. CTpoeHHE MOJEKyn (Ha MpuMepe
MeTaHola W 3TaHoja). ['omonormueckuid psa, odOmwas Gopmyna, HIOMEpPHS,
HOMEHKJIaTypa u  kiaccudukamus. Du3nyeckue CBOMCTBA  MPEAENIbHBIX
OJIHOATOMHBIX CIHUPTOB. BoAOpOAHBIE CBA3M MEXAY MOJEKYJIaMU CIUPTOB.
XHUMUYECKHE CBOWMCTBA: pEAKUMH 3aMEUICHUs, ACTHApPATalii, OKHCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYEeCKUMU U  HEOPraHWYECKUMH  KHUCJIOTaMH.
KauectBeHHast peakiusi Ha OTHOATOMHBIE CIIUPTHI. J[€fiCTBUE 3TaHOIAa U METaHOJa
Ha opranu3M uenoBeka. CrmocoObl TOMyYeHHUS] U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie a¢upbl, HOMEHKIaTypa U u3oMmepus. OcOOEHHOCTH (PUBUYECKUX U
XUMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — STUJICHIJIIMKOIbL W TiHIEepuH. Dusnyeckne u
XUMUYECKHE CBOMCTBA: PEaKIMU 3aMeleHHUs], B3aUMOJACHCTBUE C OPraHUYCCKUMHU
U HEOPraHWYECKUMHU KHUCIIOTaMM, KAueCTBEHHAs peakius Ha MHOT0aTOMHBIC
criupthl. [IpeacTaBieHne o0 MeXaHM3ME PEAKIUA HYKJICO(PUIHLHOTO 3aMEIICHHUS.
JleiictBue Ha opranu3Mm 4YenoBeka. CnocoObl TONYYCHHS U TPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CrpoeHUE MOJEKYJIbl, B3aMMHOE BIHUSHUE THAPOKCOTPYHIBI U
OeH3onbHOTO siipa. Dusmyeckue cBoicTBa ¢eHona. OCoOOEHHOCTH XUMHUYECKHUX
cBoiicTB ¢enona. KauectBennoie peakiu Ha (peHosn. ToxkcnyHOCTh (peHoma.



Crnioco0OrI nonydenus u npuMmenenue denona. Genondopmanbaeruaifnas cMoa.

KapOoHWIbHBIE COETMHEHHS] — AJIBJIETH/IBI U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWIBHOW TIpymibl. ['OMONOru4yeckue psapl ajlbJIErHA0B U KETOHOB, 00OIIas
dbopmyna, uzoMepuss U HOMeHKJIaTypa. (Du3MUecKue CBOWCTBA albJACTUIOB U
KETOHOB. XHMHYECKHE CBOWCTBA  QJBJIETUJIOB M  KETOHOB:  pPEAKLIHH
npucoeanHeHnsa. OKUCIEHNE albJeru0B, KAYECTBEHHBIE PEAKIIUU HA albICTHIbI.
CnocoObl OJIy4eHHS U MPUMEHEHHE aJIbJIETHI0B U KETOHOB.

OmHOOCHOBHBIE TIpe/IebHbIE KApOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3oMepust u HOMeHknarypa. dusndeckrue cBOMCTBA
OJIHOOCHOBHBIX TPEJCIbHBIX KapOOHOBBIX KHUCIOT. BogopoaHbie CBA3M MEXIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBA: KHCIOTHBIC CBOMCTBA,
peakuusi STEepUPUKALMHM, PEAKIUU C Y4YaCTUEM YIJIEBOJOPOJIHOIO paauKaa.
OcoOeHHOCTH CBOWMCTB MypaBbUHON KHUCHOTHL. [lOHSTHE O TPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CIIOXKHBIX 3(pupax. MHorooOpa3ue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HENPEICNbHBIX M apOMATUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTtenu BbICIIUX
KapOOHOBBIX KHUCJIOT: CTE€apUHOBAs, MAJIbMUTHUHOBAS, OJICMHOBAs, JUHOAEBAS,
JUHONeH08as KUCIOThl. CIIOCOObI MOTYYeHHs] U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxuble >¢upsl. ['omonoruueckuid psia, oOmas (opmyna, HU30Mepus U
HOMEHKIaTypa. Pu3nueckue M XMMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
IETIOYHOM Cpefe.

Kupsi. Ctpoenue, Gpu3ndeckue 1 XMuMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHCJION U 1ienoyHou cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIPENEIbHBIX JKUPHBIX KACIOT. JKUpbI B IPUPOJE.

MbUTd Kak CoOJHM BBICIIMX KapOOHOBBIX KHCIOT, MX MOIOIIEe JCHCTBHE.
OO61as xapakrepuctuka yrieBoaoB. Knaccudukanus yrieBoaoB (MOHO-, 14-

U monucaxapuabl). MoHocaxapuibl: TJIOKo3a, (pyKTO3a, rajgakro3a, puodosa,
ne3okcupu6o3a. Gu3nuecKue CBOMCTBAa W HaxoXkjaeHUE B mpupoje. DoTocuHTEs.
XUMHYECKHUE CBOMCTBA ITIOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U AJIbACTUIHON
TPYII, CIUPTOBOEC M MOJIOYHOKHCIIOE OpokeHue. [IpuMeHeHue TIIOKO3bI, e&
3HAYCHME B JKU3HEACATEIbHOCTH OopraHu3Ma. J[ucaxapuasl: caxaposa, MajabTo3a U
nmakTo3a. BoccranaBnuBaronye 1 HEBOCCTaHABIMBAKOIIME aucaxapuabl. ['uaponuns
nucaxapuaoB. Haxoxaenue B npupoje u npumeHenue. [loamcaxapuapl: kpaxmarl,
JIMKOTeH U 1eosio3a. CTpoeHHE MaKpOMOJIEKYJ Kpaxmalia, TJIMKOT€Ha |
nesutoio3bl.  dusnyeckre CBOWMCTBA KpaxMaiga M IEJUIKOJIO3bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: THIPOJIM3, KaueCTBEHHas PEaKIHs C HOJOM. XHMHYECKHE
CBOMCTBA LIEJUTIONO3bI: TUIPOJIN3, MOoJdydeHue 3(pupoB 1emiono3el. [lonarue o0
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHUsI BEIIECTB W WX MPEBpaAICHUN:



pPacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHE 3TAHOJA C HATPHUEM,
OKHMCJICHUE 3THJIOBOIO CIMPTA B albJACTH] Ha PACKAIEHHONM MEIHOW ITPOBOJIOKE,
OKHCJIEHHE STHJIOBOTO CIUpPTA JUXPOMATOM Kaylus (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHUATIOB), KAueCTBEHHBIE pEaKUMU Ha ajbAeruabl (C TUIPOKCHUIOM
nuammuHcepeOpa(l) wu  ruapoxkcuaom  menau(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckne CBOMCTBA pPacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJIEMCTBHE pacTBOpa INIOKO3bl ¢ ruapokcunom menu(ll), BzaumopeiicTsue
Kpaxmaja ¢ MOJOM, PEIICHHE JKCIIEPUMEHTAJIbHBIX 3a1ad 1o TeMaMm «CrmpTel 1
¢denomns», «KapbonoBsie kucaoThl. ClioKHbBIE 3)UPBD».

A3oTcoaepkalniue OpraHnvYecKue coeJMHEeHUs.

AMUHBI — OpraHMYecKue NPOU3BOAHBIE aMMuaka. Kiaccudukanus aMUHOB:
anu(paTUYeCKue M apoOMaTUYECKUE; NEPBUYHbIC, BTOPUYHBIE U TPETHYHBIE.
Crpoenue Moiiekys, obmas gopMyna, U30MEpHs, HOMEHKJIaTypa U (uznyeckue
CBOMCTBa. XMMHUYECKOE CBOMCTBA alnM(aTUUYECKUX AMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHNUE, B3aWMOJCHCTBHE IMEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuiiaMMOHMUS.

AHHUIIMH — TpEeACTaBUTENb aMHHOB apomaruueckoro psga. CrpoeHue
aHwiInHa. B3anMHOEe BIUsiHUE TPynI aTOMOB B MOJeKyse aHuinHa. OcoOEHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHblEe peakuuy Ha aHWiauH. CrnocoOsbl
HOJyYyeHUs M NpUMEHEeHHe anudaTHdyeckux amMuHoB. [losydyeHue aHWIMHA U3
HUTPOOEH3071a.

Amunokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE IPEICTABUTENH Ol
AMUHOKUCIIOT:  [JIMLIMH, ajaHuH. Pusnueckue CBOMCTBA  aMHHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMMHOKUCIOT Kak aM(pOTEpHBIX  OpPraHMYECKUX
COCIMHEHUM, peakluus TMOJIUKOHJEHCAIIMN, OO0pa30oBaHUE TMENTUAHONW CBS3M.
buonornueckoe 3HaueHNE aMUHOKUCHOT. CUHTE3 U TUAPOJIA3 ENTHUIOB.

benku kak npuponnbie nonumepbl. [lepBuuHas, BTOpUYHAsS U TPETUYHAS
CTpyKTypa OenkoB. XHMMHYECKHE CBOWCTBAa OENKOB: THUIPOJIM3, JEHATypalus,
KayeCTBEHHbIE PEAaKIIUU Ha OEJIKU.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMS BEIIECTB M WX IPEBpALICHUIL:
pacTBOpeHHe O€NKOB B BOJIE, JeHATypalusi OCJKOB MpHU HarpeBaHUU, I[BETHHIC
peakuuu Ha OENKH, pellleHHe SKCIEPUMEHTANIbHBIX 3a7a4 MO0 TeMaM
«A30TCOlEpKAIIME  OPraHUYECKUE  COCAMHEHUS» U «PacnioznaBanue
OPraHUYECKUX COCTUHECHUI.

BbicokoMouIeKy IsIpHbIE COCAUHEHUS.

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJIUMEPU3ALUHN, CPEIHSAST MOJIEKYJISIpHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHUH —
MOJIMMEPHU3ALUS U OJUKOHEHCAL.



[Tonumepubie Martepuanbl. I[lmactmaccbl (NMOJMATWICH, MOJUIIPOIUIIEH,
NOJIMBUHWIXJIOPUA, TOJMUCTUPONI, MOJIUMETHWIMETAKPWIAT, MOJUKapOOHATHI,
noJidTUIeHTepeTanar). Y THiIn3alus 1 nepepadoTka 1miacTuka.

DIIacTOMEPHI: HaTypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4yKH
(6yTaMeHOBBIN, XJIOPOIPEHOBBIHN, N30MIPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHble (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH).

[Tonumepsl CIEIHUAIBHOTO Ha3HA4YECHUS (Tedion, KeBJap,
AJIEKTPOIPOBOISIINE MOJIUMEPHI, OMOpa3znaraeMble OJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHUs BEIIECTB M HX MPEBPaIlCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIIEHUE SKCIEPUMEHTAIbHBIX 3a1ad 1o Tteme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3agaun.

HaxoxaeHue MoJekyasipHOd (OpMyJIbl OpPraHUYECKOTO COEIUHEHUS II0
MacCOBBIM  JIOJISIM ~ 3JIEMEHTOB, BXOASIIMX B €ro COCTaB, HaXOXICHHE
MOJIEKYJIIPHOM (OpMyJIbI OPraHMYECKOro COEAMHEHHA 1o Macce (00BbEMY)
IPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMu W/WUIU WMCXOAHBIX BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOH (QopMyIibl
OpraHUYeCKOro BELIECTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB WIJIH CIIOCOOOB
MOJIyYEeHUs], OIpEAeNICHUE AOJM BBIXOAA MPOAYKTAa PEaKUUU OT TEOPETHUECKH
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMeTHbIX CBA3€U MPU U3YYEHUU OPraHUYECKOW XUMHUH B
10 ximacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX TIOHSATUM, TaK U TOHATUM, TPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (DaKT, runoresa,
TEOpHUsl, 3aKOH, aHalu3, CUHTE3, KiIaccuukanus, HaOIOACHUE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJIEIb, MOJIEJIUPOBAHHUE.

®duzuka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJEKyJa,
HSHEPreTUYECKU ypOBEHb, BEUIECTBO, TEIO, OOBEM, arperaTHOe COCTOSIHUE
BELIECTBA, (DU3MYECKHE BEIMYMHBI, €IMHMIBI U3MEPEHHs, CKOPOCTb, SHEPIHs,
Mmacca.

buomorus: kierka, opraHu3M, OJKOCHCTeMa, Owmocdepa, MeTa0OIH3M,
HACJIeICTBEHHOCTb, aBTOTPO(PHBIM M TeTepoTPOPHBIM TUN NHUTAHUS, OpOKEHHE,
doTocuHTE3, nbIXaHWe, OENKH, YIJIEBOIbI, >KHUPbI, HYKICUHOBBIE KHCIIOTHI,
(bepMEHTHI.

['eorpadusi: mosie3Hble UCKOMIAEMBIE, TOILIUBO.



TexHonorus: IMUIICBLIC TIPOAYKTBI, OCHOBBI PAallMOHAJIBHOI'O IIUTAHUA,
MOKOIIUC CpCACTBA, MATCPUAJIBI N3 HCKYCCTBCHHBIX U CUHTCTHYCCKHNX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sfep. XUMUYecKuil anemeHT. M3oronsl. CtpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC UHCIIA. DHEPTETHYECCKHUE YPOBHH H
noypoBHHU. ATOMHbIE opOuTanu. Kinaccudukaius XuMU4eCKUX JIEMEHTOB (S-, P-,
d-, f-snmementsl). PacmpenencHue 5SJICKTPOHOB [0 AaTOMHBIM — OPOUTAJISM.
DNeKTpOHHBIC KOHPUTYpAIIK aTOMOB AJIEMEHTOB IEPBOTO—4YETBEPTOTO TMEPUOIOB
B OCHOBHOM M BO30YKJAEHHOM COCTOSIHWHU, 3JIEKTPOHHBIE KOH(PUTYpallMu HOHOB.
DIIEKTPOOTPULIATEIILHOCTb.

[lepunonnueckuit 3akoH u Ilepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
J.1. MenneneeBa. CBA3b MEpUOAUYECKOrO 3akoHa U lleproanyueckoil cucTembl
XMMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEU CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CIIOXKHBIX BEIIECTB MO TpynImaM H© IE€pUoJiaM. 3HAYCHUE
nepuoanueckoro 3akona /.M. Menneneena.

XUMHUYECKasi CBsI3b. BHIBI XMMUYECKOM CBA3W: KOBAJIEHTHAS, HOHHAS,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOW CBSA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. JHEPIrus U JJuHA CBA3U. [10JIsIpHOCTD, HATIPABJIEHHOCTD U
HACBIIAEMOCTh KOBaJECHTHOM CBsA3U. KpatHeie cBs3u. BopopomHas CBs3b.
MexXMONEKYIApHbIE B3aUMOICHCTBHUS.

BaneHTHOCT, ¥ BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOMU
CTPYKTYpPbl MOJIEKYJ C UX T€OMETPUUYECKUM CTPOEHUEM (Ha MpUMEpPE COEANHEHUN
AJIEMEHTOB BTOPOTO TIEPUOIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAuHEHUAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeb, JIMraHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHECHUM.
[TonsiTHE O KOOPAUHALIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJIEKYJSIDHOTO  CTpPOEHMsS.  TuIibl
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsatue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [lpencraBienne o
KOJUIOUHBIX pacTBopax. CrnocoObl BbIpaXEHUS KOHIICHTPAIIMM PaCTBOPOB:
MAaccoBasi JOJIsl BEUIECTBA B pACTBOPE, MOJIApHAasi KOHUEHTpauus. HacelleHHbie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTtammoruaparsl.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHAIBHBIC
Ha3BaHUA OTJECIbHBIX MPEICTABUTENICH HEOPraHUUYECKUX BEIIECTB.

Knaccudukanusa XuMHUUECKUX peakiuii B HEOPraHMYECKOW M OpraHuYecKOn



XUMUU. 3aKOH COXPAHEHHUSI MACChl BELIECTB; 3aKOH COXPAHEHUS U MpeBpalleHUs
SHEPTUU MPU XUMHUYECKUX peakiusaX. TeraoBbie 3OPEeKThl XUMUUECKUX PEaKIIUM.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XUMHUYECKOU peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (HaKTOPOB.
I'omoreHHbIe ¥ reTepOreHHble peakuuu. Katanus u KkaTaau3aTopsl.

OOpatumMbie 1 HEOOpPATHMBIC peaKIi. XUMHUYeCcKoe paBHOBecue. KoHcTanTa
XMMHUYECKOTO paBHOBeCHUsA. DakTOpbl, BIMSAIONIME HA IOJOXKECHHE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYypa, AABJICHUE U KOHIIEHTPAIMU BEILIECTB, YYACTBYIOIIHUX B
peakuuu. [Tpunnun Jle [larenbe.

Dnektponutuyueckas auccoruanus. CuiabHble W ClIa0ble  AJIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAsl, HEWTpaJibHAs,
menovyHas. Bomopoansiii mokaszarens (pH) pactBopa. I'maponus coneit. Peakuun
HMOHHOTO OOMEHA.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKHUCIICHUS.
Okucnurens W BOcCTaHOBUTENb. lIporiecchl OKHUCIEHUS W BOCCTAHOBJICHHS.
Baxneiiliie OKHCIUTENTW U BOCCTAHOBHUTENIU. METOJ| 3JEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACILIABOB BELIECTB.

DKCHEPUMEHTAJIbHBIE METOJAbl H3YYECHHUSI BEIIECTB M MX MPEBPALCHUM:
pa3loXKEHWE TEPOKCUIA BOAOPOJAa B NPUCYTCTBUU KaTaau3aTopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE PeaKIii HOHHOTO 0OMEHa, OIpeiesieHre
Cpeabl PacTBOPOB C MOMOUIBIO HMHAUKATOPOB, M3YyUYEHUE BIUAHUSA PA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKONW pPEaKIMu U TOJIOKEHUE XUMHYECKOIO
paBHOBECHSI.

Heoprannuyeckasi xumus.

[Tonmoxenne HemeramioB B Ileppoandeckon CHUCTEME  XMMHUYECKHX
sanemeHToB J[.M. MeHaeneeBa 1 0COOEHHOCTH CTpOEHHUs UX aTomMoB. Duznyeckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHMS HEMETAIOB (Ha MpUMEpPE KUCIOpOAa, CEPhI,
docdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢u3mdeckne M XUMHUYCCKHE CBOMCTBA: PEAKIIMH C
METaJulaMd W  HEMETAJUIaMH, BOCCTAaHOBUTEJIBHBIE CBOWMCTBA. [ MApUIBL.
TonauBHBIE SJIEMEHTBHI.

["anorensl. HaxoxxaeHuwe B mpupojie, crocoObl MoydeHus, GU3N4eCKue u
XAMUYECKUE CBOMCTBA. [ amoreHoBoAopo/bl. BaxkHenme KUCIopoaCcoaepKaye
COCIMHEHMsI TajoreHoB. JIabopaTopHbie ¥ MPOMBIIUICHHBIC CIOCOOBI MOTYYEHUS
rajoreHoB. [ I[pyMeHeHne rajJJoreHoB U X COEIUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble M TPOMBIIIJIEHHBIE CIIOCOOBI MOJYYCHUS
Kuciaopona. Ou3nyeckue U XUMUYECKHME CBOWCTBA M NPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUABI U IEPOKCUJIBI.

Cepa. Haxoxnenue B mpupone, CHocoObl MOdydeHus, (U3NIECKHue U



xumudeckue cBorictBa. CepoBogopon, cynbbumasl. Oxcun cepsi(IV), okcun
cepbl(VI). Cepuucrass u cepHas KHUCIOTBI M UX coid. OCOOEHHOCTH CBOMCTB
CepHOM KUCIOTHL. [IpuMeHeHne cepol U €€ COCAUHEHUM.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOJdy4YeHHUs, (punyeckue u
XUMUYECKUE CBOMCTBA. AMMMAK, HUTPUbl. OKCUIBI a30Ta. A30THUCTas U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMenenue azorta
U €r0 COCAMHECHUN. A30THBIE YIOOpPEHHUS.

®ocdop. Haxoxnaenwe B mpupone, crnocoObl MOTydeHUs, (HU3UYECKUE U
xumuyeckue cBoictBa. Dochuabl U pochun. Oxcunsl docdopa, docopHas
kuciota u e€ comu. [Ipumenenue ¢ochopa u ero coemunenui. dochopHbie
yaoOpeHus.

VYrinepoa, HaxoxJaeHWe B HpUPOAE. AIJIOTPONHBIE  MOJIUDUKAIUY.
duznyeckue M XUMHUYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB, OOPAa30BaHHBIX
yriepogoMm. Oxcup yriepona(ll), okcun yrnepona(IV), yronbHas kuciora u e
COJIU. AKTHUBUPOBAHHBIA yTOJb, agcopouus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHne MPOCTHIX BEHIECTB, 0OPa30BAHHBIX YTJIEPOJOM, U €0
COECIMHEHU.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MOMydeHus, (hU3MUYecKue u
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHeBasi KHCIIOTa, CHUIMKATHI.
[IpumeneHne kpeMHuUs U ero coeAuHeHu. CTeKI10, ero Moy4eHue, BUAbl CTEKIIA.

[Tonoxxenne MetaiioB B Ileproanyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHMSI DJEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOr1ue
dbuznyeckre cBoiicTBa MeTauioB. [IpuMeHeHHe MeTalioB B OBITY U TEXHHKE.
CmuiaBel METANIIOB.

DNEKTPOXUMHUUYECKUN psAl  HanpspkeHud  metamioB.  OOmme  crnocoObl

MOJTYYEeHUS METaJUIOB: TUAPOMETATYPrus, NUPOMETAILUTYPIHUs,
anekTpoMmetauryprusi. Ilonstue o koppo3un MmetassioB. CrnocoObl 3alIuThl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MetamwioB |A-rpynmel [lepuogndeckoit cucTembl
XUMUYECKUX DJIEMEHTOB. Harpuii u kammii: mnonydeHue, ¢(U3MYECKUE W
XUMUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U UX COCAMHEHUIA.

O6mas xapakrepuctuka metawioB |IA-rpynnsl Ilepuoanueckoil cucTembl
XUMHUYECKUX JJIEMEHTOB. Maruuii M KaJblLUi: TMOdydeHHue, (puudeckue Hu
XUMUYECKUE CBOMCTBA, NPHUMEHEHHE IMPOCTHIX BEIIECTB W HUX COCAUHEHUI.
XKécTtkocTh BOABI U CTIOCOOBI €€ yCTpaHEHHUS.

ATIOMHHMI: TTOTy4YeHue, pundyeckue 1 XMMUYECKUE CBOMCTBA, IPUMEHEHUE
MPOCTOr0 BEIIECTBA M €ro coeauHeHud. AmoTepHbIe CBOWCTBA OKCHIA U
TUAPOKCH]IA ATFOMUHUSA, TUAPOKCOKOMITIIEKCHI AIIFOMUHUS.

OOmiast xapakTepucThka MeTauioB moOouHbix noarpynm  (b-rpymm)



[Teprnoan4ecKoi CUCTEMBI XUMHUYECKUX JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U €ro coequHeHuil. OKcuabl u
rugapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

@u3nyecKkue M XHUMHYECKHE CBOWCTBA MApraHlla M €ro COEIUHEHUI.
Baxneitimue coegunenuss Mapranna(ll), wmapranua(IV), wapranna(VI) wu
mapranua(VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyecKkue U XMMUYECKHE CBOMCTBA jKelie3a U ero coequHeHuil. OKCUbI,
ruapokcuasl u coiu xenesa(ll) u xenesa(Ill). Ilonydenue u npuMeHeHHE Kele3a
U €ro CIUIaBOB.

Ou3nyeCcKrne 1 XMMHYECKHE CBOMCTBA MEJIU U €€ coeaquHeHuu. [lonyduenue u
MIPUMEHECHUE MEJIN U €€ COCTUMHECHUMU.

[Muuk: momydyeHue, (pU3MYECKHE M XHUMHYECKME CBOWCTBa. AMdOTepHbIE
CBOMCTBA OKCHJIA M TUIPOKCH/IA [IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeneHune
MHKA U €r0 COEUHEHU.

DKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BEIIECTB M HUX MPEBpalllCHUN:
n3yueHre oOpas3loB HEMETAIOB, ropeHue cepbl, (ocdopa, keneza, MarHus B
KHCIIOPOJIE, HM3Yy4YEHUE KOJUIEKIMA «MeTaiulbl W CIUIaBbl», B3aUMOJCHCTBHE
MICJIOYHBIX M IIETOYHO3EMENIbHBIX METAJJIOB C BOJAOW (BO3MOXHO HCIIOJIH30BaHUE
BUJICOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M Kejle3a C pacTBOpAMH KHCIOT U
IEJT0YEH, KAaUECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKUE aHUOHBI, KATHOH BOJIOPOJA
W KAaTUOHBI METAUIOB, B3aUMOJICHCTBUE THUIAPOKCHIOB AIIOMHHUA W IIMHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYEH, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7a4 M0 TeMaM
«l"anorens», «Cepa u e€ coeguHeHUs», «A30T U PocPop U UX COCITUHEHUS,
«Mertasibl TJIaBHBIX MOATPYHI», «MeTaibl MOOOYHBIX MOATPYIII).

XUMUSA U )KU3HD.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOrO pa3BUTUA denoBeuecTBa. [lonsaTue
O HAy4HbIX METOJax I[IO3HAaHUS M METOAOJOIMM HAay4YHOTO HCCIIEIOBAHMUS.
HayuHnble npuHIMIBI OpraHU3alid XUMUYECKOTO MTPOU3BOICTBA. [IpoMbIILIEeHHbIE
CIOCOOBI MOTYUYCHHSI BaXKHEUIIMX BEIIECTB (HA MpUMeEpe MPOU3BOJICTBA aMMHAKa,
CEpPHOM KHUCJIOThI, MeTaHoJa). [[poMbllIeHHbIE CIOCOOBI MOMYYEHUS METAIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH CpPElbl U €ro IOCIEACTBHUS.
Ponp xumuu B 06eciedeHIH SHEPTeTUIECKOM 0€30MacHOCTH.

XuMusi ©W 300poBbe 4enoBeka. JlekapcTBeHHwle cpencrtBa. IlpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaTtoB. Pojab XUMUY B pa3BUTUN MEIUIIMHBI.

XuMus THUIIYA: OCHOBHBIE KOMIIOHEHTBI, MHUILEBbIe J00aBKU. Pojib xuMuu B
o0ecrnevyeHny MUIIeBOi 0€30MMaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumwus. I[IpaBumia
0€30macHOr0 MCIOJIb30BAHUS MPEnapaToB OBITOBOM XWMHH B TOBCETHEBHOMN



KU3ZHU.

XuMusi B CTPOUTEILCTBE: BAXKHEUIIINE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI0OpEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuasibl, KPacKH, CTEKJIO, KepamHKa.
Marepuainsl ajist 3ekTpoHukd. HanotexHomoruu.

PacuérHble 3anaum.

Pacuétpl: Macchl BemiecTBa WiM 00bEMA Ta30B MO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOLIMX B PEaKlMU BEIIECTB,
Macchl (00BEMA, KOJNMYECTBA BELIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEIIIECTB HMMEET MPUMECH, Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTA
peaKkuuu, €clii OJHO W3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEIEIEHHOU
MacCcoOBOWM J0JIEM pacTBOPEHHOrO BEIIECTBA, MAaCCOBOW JOJM U MOJSPHOU
KOHIICHTPAIIMM BEILIECTBA B pacTBOpE, MOJHM BBbIXOJA MPOAYKTa PEAKIUU OT
TEOPETUYECKHU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanuss  MEXNpEeIMETHBIX  CBsi3ed MPU  M3YYEHHH  OOmIel
HEOpPraHNn4eCcKo XuMuM B 11 Kitacce OCyIIECTBISIETCS YEPE3 UCIMOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHHI, TaK U MOHSITUMN, IPUHATHIX B OTJEIBHBIX
peAMETax €CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PaKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KJacCU(UKaIus, MepUOJUIHOCTh, HAOIIO/ICHHE,
U3MEpEeHne, IKCIIEPUMEHT, MOEIb, MOJICTMPOBAHHUE.

@u3nka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aTOM, D3JJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperarHoe COCTOSIHUE BEIECTBA, WJCaJIbHBIA Tas,
du3nuecKue BeIMUUHbI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorusi: kierka, opraHusM, dKocucTema, ornocdepa, MeTadoIn3M, MaKpo-
Y MUKPODJIEMEHTBI, OCJIKHU, KUPBI, YTIEBOJIbI, HYKJICUHOBbIE KUCIOTHI, EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK YHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE HCKOMAeMbI€, TOTLIIMBO,
pecypchl.

TexHoysorus: XUMUYECKasi MPOMBIILICHHOCTh, METAJUTYpPIrusi, CTPOUTEIbHBIC
MaTepualbl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUINEBAsI MTPOMBIILICHHOCTD,
dapmarneBTHUECKAS POMBIILIEHHOCTb, POU3BOJICTBO KOCMETHUYECKHUX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpUaOB, 3JIEKTPOHHAs
IIPOMBINLJIEHHOCTh, HAHOTEXHOJIOTHUH.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUN
HA YI'JIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUM A

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYypeE
JMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeaMeTra «XUMHUsS» Ha YPOBHE CPEAHETO
oOmiero oOpa3oBaHUsl BBIJEICHBI  CIEAYIOUIME COCTABIISIONIUE: OCO3HAHHE
OOyYalOIUMUCA POCCUHCKOM TpakIaHCKOW UJEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CaMOOMNPEICIICHUIO; HATMYUE MOTUBALIUU K
OoOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYalOlUXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIECTBE MpaBUJIaMU U HOPMaMH TIOBEJACHUS;, HaJIU4YUe
MPaBOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ydbTaThl OCBOCHUS TMpeaMera «XHUMUS»  OTpa)karoT
c(OPMHUPOBAHHOCTh OTBITA I[TO3HABATEIILBHOW W MPAKTUYECKOW JEeSTEIHHOCTU
o0y4Jaronuxcsi B MpoIecce peanu3aiu 00pa3oBaTeIbHON JESTEIbHOCTH.

JInyHOCTHBIE pe3yibTaThl OCBOCHMSI TMpeaMera «XHUMHUSD»  OTPaXaroT
c(hOPMHUPOBAHHOCTh OMbBITA MO3HABATEIILHOM W MPAKTUYECKOW JESITEIHHOCTH
oOydJaronuxcsi B MpoIecce peanu3aiui 00pa30BaTeIbHON JESITEIIbHOCTH, B TOM
YUCJIE B YaCTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS:

OCO3HaHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U ITPABOMOPSIIKY;

NPEACTABICHUSI O COLMAIBHBIX HOPMAaX M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW JIEATEIBHOCTH MPH CO3AaHUU
Y4EOHBIX MPOEKTOB, PELICHUH YYEOHBIX U TMO3HABATEJIbHBIX 3a/1a4, BBIMOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHHUMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHAIU3E PA3TMYHBIX BUJIOB YU€OHOH 1eATebHOCTH;

2) IATPHUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEJIUIO0
OTCUYECTBCHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOpPYECTBA B 00JACTH TEOPUM U MPAKTHUUECKOTO
NPUIOKEHUS XHUMHHM, OCO3HAHUSI TOTO, YTO JIaHHBIE HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  TOUCKOB,
MIOCTOSIHHOTO TPYy/a YYEHBIX U IPAKTUKOB;

WHTEpeca M T03HABATEIbHBIX MOTHUBOB B TOJYYEHUH U TIOCIIEAYIOIIEM
aHanu3e uHOpMaIMKU O TIEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHOM



XUMUWY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS,

CIIOCOOHOCTH OIICHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOPAILHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHWE U TOCTYNKH CBOMX TOBapHILEH C
MO3UIIMNA HPABCTBEHHBIX W MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS IMOCIEACTBUIM
MOCTYIIKOB;

4) popMupOBaHUS KYJIBTYPHI 310POBbSI:

MOHUMAaHUsl LIEHHOCTEH 3JI0pOoBOro M 0Oe30MmacHoro oOpaza KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBUJI O€30MacHOr0 OOpaleHusi ¢ BeEHIeCTBaMU B OBITY,
MIOBCEIHEBHOM JKMU3HHU, B TPYAOBOH JI€ATEIbHOCTH;

NOHMMAHUSA [EHHOCTH TPaBWJI HWHAMBUAYAIBHOTO U  KOJUJICKTUBHOTO
0€30MacHOro MOBEICHUS B CUTyallUsIX, YITPOXKAIOLIIUX 30POBBIO U )KU3HHU JIOEH;

OCO3HAHUS TIOCTEACTBUNA W HETPHUATUS BPEIHBIX MPUBBIYCK (yHOTpEOICHUS
QJIKOTOJIs1, HAPKOTHUKOB, KypeHUs);

5) Tpy10BOr0 BOCHIUTAHUS:

KOMMYHHMKaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEJOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE3HOM, TBOPUYECKOW U  JIPYrUX  BHJAX
JESTeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUU MPAKTHUECKUX 3a/ady
COLIMaJIbHOW HANpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEepeca K NPAaKTUYECKOMY M3YYEHHIO MPOPECCHil pa3aIMdHOro poja, B TOM
Yrclie Ha OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN TI0 XUMUH;

YBOXEHUS K TPY.Iy, JIOASIM TpyAa M pe3yibTaTaMm TPYAOBOH JESTEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYATBHON TPACKTOPHUU
obOpaszoBaHus, Oyaymiel mnpodeccuu W peanu3alldd COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMUHU, UHTEPECOB U
noTpeOHOCTEM 00I1IeCTBa;

6) 3K0J10rHYecKOro BOCIIUTAHUSI:

HKOJIOTUYECKH 1EJIeCO00Pa3HOT0 OTHOLICHHSI K IPUPOJIE KaK HCTOUHUKY
CYILIECTBOBAHMS KU3HHU HA 3€MIIE;

MOHMMAaHUS TJI00aTBFHOTO XapaKTepa DKOJOTHYECKUX MPOOJIeM, BIHSHHUS
AKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOIHON U COLMATBHOM Cpebl;

OCO3HaHUSI HEOOXOAWMOCTH WCIOJB30BaHUS JOCTIDKEHUN XUMHUH IS
pelIeHus: BOMPOCOB PAlIMOHATILHOTO NPUPOIONOJIb30BAHUS;



AKTUBHOTO HEOPUATHS JACHUCTBUU, MPUHOCSIIIMX BpEI  OKPYKAKOLIEH
OPUPOAHON Cpelie, YMEHHsSI TPOrHO3UPOBATH HEOJIArOMpUATHBIE SKOJOTHYECKUE
NOCJEACTBUSA MPEANPUHUMAEMBIX ICUCTBUI U MIPEAOTBPAIIATH UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTmbITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaThCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHONW M COLIMAIBHOU
MPaKTUKE, CIIOCOOHOCTH W YMEHUS aKTHUBHO TMPOTHBOCTOATH HJCOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOTO O3HAHMSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOLIECTBEHHOMN MPaKTUKU;

MOHMMAHUSl CHeNU(PUKY XUMUM KaK HAayKd, OCO3HAHUs €& poJih B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JJaHUM 1E€JIOCTHOTO
MPEJCTaBICHUS 00 OKPYKAIOIeM MUPE KaK O €IUHCTBE MPUPOIbl U UYEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOoOJIeM COXpaHEHHUs
IPUPOJIHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B 0CO0OM 3HAYUMOCTHM XUMHUHU JUIsl COBPEMEHHOM
UUBWIM3AIMK: B €€ T'yYMaHHCTHYECKOW HANpaBI€HHOCTHU M BaXXHOM pOJU B
CO3JJaHMU HOBOM 0a3bl MaTEpUATbLHOM KYJIbTYpbl, B PEIICHUH TJIOOATbHBIX
npo0eM YCTOMYMBOIO Pa3BUTHsI YEIOBEUECTBA — CBHIPhEBOM, IHEPTrEeTUUYECKOM,
MUILEBOM M IKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00CCIICUEHUN
YCJIOBUM YCHENIHOTO TPYy/a U SKOJOTHYECKH KOMMOPTHOM KU3HU KaXJOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHWS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTHU HCIOJIh30BATh
MOJIy4aeMble 3HAHUS JIJISl aHAIN3a U OOBSICHEHUS SIBJICHUM OKPYKAIOIIET0 MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUN, YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE Hay4dHbIX (DaKTOB M MMEIOIIUXCS JIAaHHBIX C 1EJIbI0 TOJYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENFHO UCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX )KU3HEHHBIX CUTYaIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEICKON JeATeIbHOCTH,

TOTOBHOCTM M  CIOCOOHOCTH K  HENPEPhIBHOMY  OOpa3oBaHHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY TIOJIYYEHHWIO HOBBIX 3HAaHUM 110 XHUMHH B
COOTBETCTBHUH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNudHbIX chepax mpodeccrnoHaabHOMI
NEATEeIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yabTaThl OCBOCHHSI TPOTPaMMBbl IO XMMHUHM Ha YPOBHE
cpeaHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaQYUMbIE  JUIA (GopMuUpOBaHUS  MHUPOBO33PEHUS o0yJaromuxcs
MEXIMCIUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYUYHbIE TOHATHUS, OTPaXKaroIue
LEJIOCTHOCTh HAY4YHOM KapTHMHBI MHpa M CHEHU(PUKY METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, JHEPIus, SBICHUE,
MPOLIECC, CHCTEMa, HAyYHBIM (aKkT, MPUHIHUI, TUIIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpusl, UCCIIEIOBAHUE, HAONIOIEHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHHMBEpCaJbHble Y4eOHBbIE IEHUCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIE,

PErYJISITUBHBIE), oOecreunBaroIIme dbopmupoBaHue GyHKIMOHATBHOM
TPAaMOTHOCTH H COITMATLHOW KOMIIETCHITUH 00yYarOIINXCS;
CIIOCOOHOCTH 00yYarommXxcs HCIIOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHHUBEPCAJIbHBIE Y4COHBIC
JIEVUCTBUS B TIO3HABATEIILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpeagMeTHbIE pe3yabTaThbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbLHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU UM  PETYJISTUBHBIMHU
JIIEUCTBUSIMU.

Ilo3naBaTebHbIE YHMBePCAJIbHbIE YUeOHbIe AelicTBUS

1) 6a30oBbIe JJOTHYeCKHE AeHCTBUA:

CaMOCTOSITENILHO  (OpPMYNIHMpOBaTh W aKTyaJU3upoBaTh  Ipodiiemy,
paccMmatpuBaTh €€ BCECTOPOHHE;

ONPENENATh LEIN MACSITeNbHOCTH, 3a/JaBas TapaMeTpbl U KPUTEPUH UX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTaThl I€ATEIbHOCTHU C MIOCTaBICHHBIMU LIEISIMU;

UCIOJIB30BaTh NPU OCBOCHUM 3HAHUNA MPUEMBI JIOTMUECKOTO MBILUICHHUS:
BBIJIETISITh XapaKTepHble MPU3HAKM MOHSITUA M yCTaHAaBIMBAaTh UX B3aUMOCBSI3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS JIJIs1 OOBICHEHUS OTACNIBbHBIX (aKTOB U
SIBIICHMI;

BbIOMpaTh OCHOBAaHUS M KPUTEPUU I KIAcCU(UKALKUU BELIECTB U
XAMUYECKHUX PEaKIUM;

yCTaHABIMBaTh TMPUYMHHO-CICACTBCHHBIE CBS3M MEXAYy HW3Y4aeMbIMU
SIBIICHUSIMU;

CTPOUTHh JIOTMUECKHWE PACCYXACHHUS (MHIYyKTUBHBIC, MEAYKTUBHBIE, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B paccMaTpUBaEMBbIX
ABJICHUSAX, (DOPMYITMPOBATH BHIBObI U 3aKIIIOUCHUS;

OPUMEHATH B IMPOLIECCE MO3HAHUS HCIOIb3yeMble B XUMHHU CHMBOJUYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOICIBHBIC MTPEACTABICHUS — XUMUIECKHIA
3HAaK (CUMBOJ) 3JIEMEHTa, XUMUYecKas (popmylia, ypaBHEHUE XUMUYECKOM



peakiuu — MpU PEIICHWH YYeOHBIX MO3HABATENbHBIX M MPAKTHUECKUX 3a/ad,
IPUMEHSTh Ha3BaHHbIE MOJICNIbHBIC MPECTABICHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB M3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBHUS:

BJIAJI€Th OCHOBAMH METOJIOB HAYyYHOIO TMO3HAHHS BEIECTB U XUMHUYECKHUX
peakuuii;

dbopMynupoBaTh LEIH U 331a4U UCCIICJOBAHUS, UCIIOJIB30BATh TOCTABICHHBIC
U CaMOCTOATEIHHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KadeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJIs1 (DOPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAaHUS W MPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOII0IATh 332 XOIOM
MpoIIecCca, CaMOCTOSITENIbHO IPOTHO3HPOBATH €ro pe3yibTaT, (OpPMYIUPOBATH
00001IEHHS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJITATOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBaHHBIN OTYET O MPOAETaHHON padoTeE;

OpuUOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENbCKOM M MPOEKTHOU
NEATEIbHOCTH, TMPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
IOUCKY METOJIOB pELIEHUS NPaKTHUYECKUX 3a7ad, NPUMEHEHHIO pa3IUYHbIX
METOJI0B ITO3HAHUS.

3) padora ¢ uHpopMAaLHeii:

OPUEHTHPOBAThCSI B PA3IMYHbIX MCTOYHMKAX HHOpManuu (HAy4dHO-
MOMyJisipHasi JIUTepaTypa XHUMHYECKOrO COJEpXkKaHUs, CIpPaBOYHbIE MOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUAOB U (HopM
HpeICTaBICHHUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh "
HENPOTHBOPEYHBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHbIE METOJbI MPU MOUCKE U
orObope wuH(pOpMaIMK, HEOOXOAMMOW JUIA BBINOJHEHUS Y4YEOHBIX 3aaad
OIIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIHOJB30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U Pa3InYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAaJbHYIO  (OopMy  TIpelICTaBICHUS
uHdopmaruu (cxeMbl, rpadyKy, TUarpaMMbl, TAOIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpEICTBA IMpu pabdoTe ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeaMEeTHbIe ((pu3nuecKue Hu
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, OPMYIIbI, aOOpeBUATYpPbI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YYeOHbIe N1elCTBHA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOU TEMBI B XOJI€ TUAJIOTa W/UIT!
JMCKYCCHUH, BBICKA3bIBATh HJICH, (HOPMYITUPOBATH CBOU MPEIOKCHUS
OTHOCHTEIILHO BBITIOJIHEHUS TIPEIOKCHHOH 3a71a4u;

BBICTYIIaTh C TIPE3CHTAIlMEH PEe3yJIbTaTOB ITO3HABATEIIBHON JIEATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO HJIH COBMECTHO CO CBEPCTHHKAMHU TIPU BHITIOJTHCHHH
XHUMHAYECKOTO KCIIEPUMEHTA, MPAKTUYSCKON pabOThI MO UCCIICTOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealu3allii y4eOHOTo MpoeKTa, U (opMyIUPOBATH BHIBOIBI
o0 pe3yJbTaTaM MPOBEIACHHBIX HCCIICOBAHHMA IYTEM COTJIACOBAHMS TO3MUIMH B
X0J1e 00CYXICHHSI 1 0OMEHA MHEHUSIMU.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBbHBIC y‘leﬁﬂble )IQﬁCTBPISI:

CaMOCTOATEIIBHO IIJIAHUPOBATh U OCYIIECTBIIATH CBOIO II03HABATEIBHYIO
NEeATENbHOCTh, OIpeneisas €€ Lelu W 3aJadd, KOHTPOJIMPOBAaTb U IO MeEpE
HEOOXOAMMOCTH KOPPEKTHPOBaTh IMpe/jlaraéMblii aJroput™ ACHCTBUM mpu
BBIMIOJJHEHUHM YYE€OHBIX UM HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (PeKTUBHBIN €MOCOO MX pElIEHUs C Y4YETOM IMOIYYEHUsT HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKIIMIX;

OCYLIECTBJISATh CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAMOAHAIW3a U
CaMOOLICHKHU.

NPEAMETHBIE PE3YJIBTATDBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHHUS MPOTpaMMbl 10 XUMUHU Ha yriyOJIEHHOM
YPOBHE Ha YpPOBHE CpEIHEro o0mero oOpa3oBaHUS BKIKOYAIOT CHENU(PUUYECKHE
IUTsl y4eOHOTo npeameTa « XUMUS» HaydHble 3HAaHUS, YMEHUS U CLIOCOOBI JEHCTBUI
[0 OCBOEHUIO, MHTEPHPETAMU U MpeoOpa30BaHUIO 3HAHUM, BUIBI AESITEILHOCTU
[0 TMOJY4YEHHIO HOBOTO 3HAHMUSA M NMPUMEHEHHIO 3HAHUN B Pa3jIMUHBIX Y4E€OHBIX
CUTYalIMSIX, a TAKXKE B pEaJbHbIX )KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ XUMHUel. B
mporpaMme IO XHMHHU TPEIAMETHbIE pPEe3ylbTaThl MPEACTaBICHbl MO T0AaM
U3YUCHHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUSI Kypca «Opranudeckas XuMUs
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN: O MECTE€ M 3HAYECHUU OPraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYCHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM DKOJIOTHYECKOU, SJHEPTETUIECKON U
MUIIEBON 0€30MaCHOCTH, B PA3BUTHUU MEIMIIMHBI, CO3JIaHUM HOBBIX MAaTEPHAJIOB,



HOBBIX VCTOYHHUKOB DHEPIUH, B o0ecrnieueHnun paMOHAIBHOTO
IPUPOAOIOIH30BaHUSA, B (POPMHUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYphl
YeJIOBeKa, a TaKKe OHKOJOTMYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY
3JI0POBBIO ¥ IPUPOJIHOMN CPEJIE;

BJIAJCHUE  CHUCTEMOM  XHUMHUYECKMX  3HAHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraI0IINE MOHITHUSI — XUMUYECKUN 3JIEMEHT, aTOM, PO U AJIEKTPOHHAs
obOoyiouka aroma, S-, P-, O-aToMHBICE OpOWTA, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSI aToma, THMOpuau3alMs aTOMHBIX OpOWTaleld, HOH, MOJEKya,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHLHOCTD, CTETIEHb OKUCIICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS
rpynmna, pajadkall, CTPYKTypHble (opMyibl (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHBIE), M30MEPHsS CTPYKTYypHas U MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAs), HM30MEPbI, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHUYECKHE COCIUHEHUS, MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJSIDHBIE COCAMHEHMS; TEOPUH, 3aKOHBI
(nepuognueckuit 3axkoH JI. M. MennpeneeBa, Teopusi CTPOECHHUS OPraHUYECKUX
BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHEHHUS
U TPEeBpALCHUS HSHEPrud IMpH XUMHUYECKUX pPEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUS PUYUHHOCTU U CHUCTEMHOCTH XMMHMYECKHUX SIBJICHUM; TPEICTABICHUS
O MEXaHU3MaX XHMMHYECKUX pPEaKUuid, TEePMOAMHAMUYECKUX M KHHETHYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BIUSIHUUA aTOMOB U IPYIIN aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIM U Me30MepHbI 3¢ dekTsl, opueHTanTsl | u Il pona);
(pakTONIOTHYECKUE CBEICHHUSI O CBOMCTBaX, COCTaBe, MOJIYYEHHMM M Oe30IacHOM
WCIIOJIb30BAaHUN BAXKHEMIIMX OPraHWYECKHUX BEIIECTB B OBITY M MPAKTUUYECKOU
NESATEIbHOCTH  4YEJIOBEKa, OOUMX  HAy4YHbIX MOPUHIMIAX  XUMHYECKOIrO
MPOMU3BOICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOMA, TepePaOOTKH HEPTH );

c(OpMHPOBAHHOCTh YMEHHWU: BBISABIATH XapaKTEpPHbIE NMPU3HAKU TMOHSATHUH,
YCTaHaBJIMBATbUX B3aMMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIMUE MOHATUS MPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTh YMEHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIi COCTABIICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OpraHMYECKUX
BELIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKIMA U PACKPBIBATH UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTABIICHUS
ANIEKTPOHHOIO OanaHca 3TUX peakUud, peakuuid HMOHHOro oOMeHa NyTEéM
COCTABJICHMSI MX MOJIHBIX M COKPAUIEHHBIX HOHHBIX YPABHEHMIA;

U3rOTaBIMBATh MOJENIU MOJIEKYJl OPraHMYECKUX BEIIECTB JJISl WILTIOCTpAluU



UX XUMHYECKOTO ¥ TIPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATh MPUHAJIC)KHOCTh M3YYCHHBIX
OpPraHUYeCKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K ONpeAcIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb UM Ha3BaHMS [0 CHCTEeMAaTHYeCKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBUAJIbHBIE Ha3BaHUS JJIA OTIEIbHBIX
IpeCTaBUTENIed OPraHUYEeCKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOIYyOJ, TJIUIIEPHH,
STUJICHTIUKOIb, (EeHON, (OpMalbIerua, areTaIbIerHa, aleTOH, MypaBbHHAS
KHUCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAsI, OJIEMHOBAs, TATbMUTUHOBASI KUCJIOTHI,
TVIMIMH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIUH, TUBUHUII, U30IMPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUe);

cOPMHPOBAHHOCTh YMEHHUS OMNPEACIATh BHJ XHUMHYECKOM CBS3U B
OPTaHWUYECKUX COCAMHCHHSIX (KOBAJICHTHAS W HWOHHAsA CBS3b, O- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

cOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TOJIOKEHUS TEOPUH CTPOEHUS
oprannveckux BemiectB A. M. byTtieposa st 00bsICHEHHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHUN  XapakTepu3oBaThb  COCTaB, CTPOCHHUE,
¢u3nUecKue M XWMHUYECKHE CBOMCTBA THIHMYHBIX MPEACTABUTEICH pPa3IMIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, AJIKAJMCHOB,
QIKWHOB, apOMAaTUYECKHX YIJIEBOJOPOJOB, CIHUPTOB, albJCTUIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIX U CJIOKHBIX 3(PHPOB, KUPOB, HUTPOCOCTUHEHUN 1
aMUHOB, AMHUHOKHCIIOT, OEJIKOB, yTJEBOJIOB (MOHO-, M- U TMOJUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXKIYy HUMH  YpaBHCHUSIMH
COOTBETCTBYIOIUX XHUMHYECKUX PpEAKIM C HCIOIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OPMHPOBAHHOCTh, yMEHHUS TIOATBEPXKIATh HAa KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COSTUHEHUM OT
KPaTHOCTH M THIa KOBAJCHTHOM CBS3U (G- ¥ T-CBSA3U), B3AMMHOTO BIIMSTHUS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTIJIEBOJIOPOIHOTO
Ceipbs (HeTh, TPUPOAHBIN Ta3, Yrojb), CIOCOOBI ero mnepepaboTKu u
IPAKTUICCKOE TIPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTh BJAJEHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/JaX TO3HAHUS — HAONIOJACHUH, U3MEPEHUH, MOJCINPOBAHUH, IKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(OpPMHPOBAHHOCTh YMEHHUS MTPUMEHATHOCHOBHBIC OTICPAIIMHA MBICIIUTEIHLHOM
NEATeIbHOCTU — aHallu3 M CHUHTE3, CpaBHEHHE, 00O0OIIeHHEe, CUCTEMAaTH3alluIo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — IS U3YUYCHUS CBOWCTB BEIICCTB U
XAMUYECKHUX PEaKIUM;



c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMHUYECKUX 3HAHUH C
NOHATUSMU U TPEACTABICHUAMHU JPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB JJIA
0oJiee OCO3HAHHOTO IMOHUMAHHUS CYUIHOCTH MAaTEpPHAIbHOTO €IUHCTBA MHUDA,
UCIIOJIb30BaTh CHCTEMHbIE 3HAHUSI MO OPraHWYECKOW XUMHUU JJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOAUTH PACUYETBl 1O XHUMHYECKUM
dbopMmynamM U ypaBHEHHUSM XUMUYECKUX PEAKIIUN C HUCIIOIh30BAHUEM (PU3MUECKHUX
BEeIMYMH (Macca, O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHUIYIOIIUX
BEILIECTBA C KOJWUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
dbopMynBl BEIIECTBA MO M3BECTHBHIM MAacCCOBBIM JIOJISAM XHMHUYECKHX DJIEMEHTOB,
MPOAYKTaM CrOpaHMsl, INIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATh
C TMO3UIUMH  DKOJOTMYECKOW  OE€30MacCHOCTU  TOCJEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIESITEIBHOCTH UEJOBEKa, CBSI3aHHOM ¢  mepepadoTKOi
BEILIECTB, UCIOJIb30BATHIIOYYEHHbBIEC 3HAHUSA JIJIS1 PUHSITUS TPAMOTHBIX PELICHUN
po0JieM B CUTYallUsIX, CBA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUMH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMUYECKUN JKCIEPUMEHT (MOJYy4YeHUE M HW3YyUYEHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKUHUHU YIJIEBOJAOPOJOB PpA3IMYHBIX KIIACCOB H
KHCJIOPOJCOJIEPKAINIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIIEPUMEHTAIbHBIX
3a/lady MO PACIO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIOJIEHUEM ITPaBUII
0e3omacHOro oOpalieHusi C BELIECTBAMHU M JA0OPATOPHBIM 00O0PYIOBAHUEM,
dbopMynIupoBaTh 11€JIb HUCCIEIOBaHUS, TMPEIACTABISAT, B pa3iudyHor (popme
pe3yabTaThl SKCHEPUMEHTA, AHATTU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCT;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh TMPaBHJIa IKOJOTHYECKHU I1eJIeCO00pPa3HOTO TOBEACHUS B OBITY U
TPYJIOBOM JIEATEIBHOCTH B IIEJSIX COXPAHEHUS CBOETO 3JI0POBBS, OKPYKalolleu
MIPUPOTHON CPEeJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JEHCTBHUSI Ha >XUBBIE OpPraHU3MbI
OIPEICIEHHBIX OPraHNYECKHUX BEIIIECTB, MOHUMAas cMbIC) nokazarens [1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHUS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIJIECHHOCTH U B OBITY ¢ TOYKU 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb34;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIICCTBIATh I1I€JICHAMPABICHHBIN TMOUCK
XUMUYECKON MH(GOPMAITIH B PA3IMYHBIX UCTOYHUKAX (Hay4dHas U y4eOHO-HaydHas
JTuTEpaTypa, CpeacTBa MaccoBor mHpopManuu, HTEpHET U pyrue), KpUTUIECKH
aHaJIM3UPOBaTh XUMHUUECKYI0 MH(GOpMaIIUIO, TilepepadaThiBaTh €€ U MCIO0JIb30BATh
B COOTBETCTBHUU C TOCTaBJIEHHON y4eOHOM 3a1aueii.

11 KJIACC

[IpenMeTHbIe pe3ysbTaThl OCBOCHHMS Kypca «OOmias W HeopraHuyeckas



XUMUSD» OTPAXKAIOT:

c(OPMUPOBAHHOCTh MPEACTABICHUI: O MaTepHalIbHOM E€IUHCTBE MMpA,
3aKOHOMEPHOCTSIX W ITO3HABAEMOCTH SIBJIEHUM IPUPOJbI, O MECTE W 3HAYCHHH
XUMHH B CHCTEME E€CTECTBEHHBIX HAayK M €€ pojiu B OOECHEUYEHHUU YCTONYHMBOIO
pa3BUTHUSA, B PEIICHUU MPOOJIEM HKOJIOTHUYECKOM, IHEPreTHUECKONM W MHILEBOM
0€30MacHOCTH, B Pa3BUTUM MEIULIMHBI, CO3/IaHUU HOBBIX MAaTEpUaOB, HOBBIX
HMCTOYHHKOB 3HEPIHH, B OOECIEYEHUH PALMOHAIBHOTO MPUPOJONOIb30BAHMS, B
(GopMUPOBaHMM MHPOBO33PEHUS M OOIIEH KyJIbTYphl UEIOBEKa, a TaKkke
HKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3J0pPOBbI0 M IPHUPOJIHOU

cpene;
BJIAJICHUE  CUCTEMOW  XHMHYECKUX  3HAHUW, KOTOpas  BKIJIIOYAET:
OCHOBOTIOJIATAIOIINE TIOHATUS — XUMHUYECKUU DSJIEMEHT, aToM, SIpO aToma,

W30TOIIbI, 3JICKTPOHHAs 000JI09YKa aToMa, S-, P-, 0-aToMHBIC OpOUTAIIA, OCHOBHOC H
BO30YXJIEHHOE COCTOSHMS aroMa, THOpUAN3alMs aTOMHBIX OpOWTalel, WOH,
MOJICKYJIa, BAJCHTHOCTb, JJICKTPOOTPUIIATECIIBHOCTh, CTEIECHb  OKHUCIICHUS,
XUMUYECKasi CBs3b (KOBaJCHTHAs, HWOHHAs, MeETAJJIMYecKasi, BOJOPOIHAs),
KPUCTAJUIMYECKAsT PpEIIETKA, XUMHUYECKas peakluus, pPacTBOp, JJIECKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTAYECKAs JUCCOLUAIMUS, CTEINEHb JIUCCOLHAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEIb, TEIUIOBOM 3(deKT
XAMUYECKON pEaKIUK, CKOPOCTh XUMHUUYECKOW PEAKIMU, XUMAYECKOE PaBHOBECHE;
TEOPUU W 3aKOHBI (TEOPHST DIEKTPOIUTUYECKOU AMCCOLMAIUU, MEPUOTUYECKUI
3akoH JI.11. MenzaeneeBa, 3aKOH COXpaHEHUS MACChl BEUIECTB, 3aKOH COXPAHEHUS U
MIPEBPAILCHUS] YHEPTUM MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSTHCTBA COCTaBa
BCILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIHMYCCKHUM SI3BIK
XMMHHM, MHUPOBO33PECHUECKHE 3HAHMS, JIEKAIIME B OCHOBE  IOHUMAHMS
NPUYUHHOCTA M CHUCTEMHOCTM  XMMHUYECKHUX  SIBIICHMH;,  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOCHHWM BENIECTBA HA ATOMHOM, HOHHO-MOJEKYJSPHOM U
HAJMOJICKYJIIPHOM  YPOBHSAX; MPEACTABICHUA O MEXaHU3MAaX XUMHUYECKHUX
peakiuii, TEPMOJMHAMUYECKMX W  KHHETHUYECKUX 3aKOHOMEPHOCTSIX X
MPOTEKaHUs, O XUMHYECKOM PABHOBECHH, PACTBOpAX M JIHUCHEPCHBIX CUCTEMAX;
(aKTOJIOTMYECKHE CBEJICHHUS O CBOMCTBAx, COCTaBe, MOJYYEHHUU M OE30MacCHOM
WCIIOJIb30BAaHUN BAXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
JESATETPHOCTH  YeJOBeKa, OOIMWX  HAYYHBIX  MPUHIUIAX  XHUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEepPHBbIC MPU3HAKW TOHSTHH,
YCTaHABIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUSA MPU
OTNMCAHUY HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHHUIA;

c(hOpMUPOBAHHOCTh YMEHHSI HCIOJB30BaTh XUMHUYECKYI0 CHUMBOJMUKY IS
coCTaBJIeHHs] (POPMYJI BEIIECTB M YPAaBHEHUU XHUMHUYECKUX PEaAKIIH,



cuctematnyeckytro HomeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTAEIBHBIX
BEIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OMPEACISATh BAIGHTHOCTh M CTENICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJI XUMUYECKON CBSI3M (KOBAJIEHTHAs,
MOHHAs, METaJUIMYecKas, BOAOPOJHAs), TUN KPHUCTALUIMYECKOM pEIIETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEILIECTB OT
BHJIa XUMHUYECKON CBSI3M M THUIA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN H
JOHOPHO-AaKIIENTOPHBIA MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOH CBSI3H;

C()OPMUPOBAHHOCTh ~ YMEHHMI:  KJIacCU(PUIHUPOBATh: HEOpPraHUYECKUE
BEIIECTBA 110 UX COCTAaBY, XUMHUYECKUE PEAKIIMHU 10 Pa3JIMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(P(EKTy peakuuu, W3MEHEHUIO
CTENEHEH OKHUCIEHUS DJIEMEHTOB, OOpaTUMOCTH, YYAacCTHUIO KaTajau3aropa u
JIPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH I KilacCUPUKAUU
U3Yy4aeMbIX BEIECTB U XUMUUECKUX PEAKIIMIA;

Cc(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MEPHUOJUYECKOrO 3aKoHa /[,
N. MeHaeneeBa v 1EMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO, 00bSICHUTEIIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaThb AJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XHUMMYECKUX DJIEMEHTOB II€PBOIO—YETBEPTOrO IIEPHOJIOB
[Tepuoanueckon cucremsl .M. MeHneneeBa, UCIONb3ysl MOHATHUSA
(QHEPreTUYECKUE YPOBHM», «IHEPIreTHUECKUE IMOIYPOBHH», «S-, P-, O-aTOMHBIC
opOuTanu», «OCHOBHOE M BO30YKIEHHOE JHEPreTUUECKUE COCTOSHUSA aToOMay;
OOBSACHATH3aKOHOMEPHOCTH HM3MEHEHMSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX
coequHeHUMW 1o nepuonam u rpymmam Ilepuommueckon cucremsr . W
MeHnpneneeBa, BaJE€HTHbIE BO3MOKHOCTA aTOMOB AJIEMEHTOB HAa OCHOBE CTPOCHMS
UX DJICKTPOHHBIX 000JI0YEK;

c(OpMHPOBAHHOCTh ~YMEHMI: XapakTepu3oBaTh (OMHMCHIBATH) OOIIKE
XUMHAYECKHME  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJIACCOB,  NOATBEPXKAATh
CYLLIECTBOBAHUE T'€HETUYECKOW CBA3UM MEXKIY HEOPIraHMYECKMMH BEILECTBAMU C
MTOMOILBIO YPaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

cOPMHPOBAHHOCTh YMEHUSI PACKpPbIBATh CYIIHOCTb: OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEaKUUid MOCPEACTBOM COCTABIICHUS JIEKTPOHHOrO OaliaHca

ATUX PEaKIMii; peaKkIii HOHHOTO OOMEeHa MyTEM COCTABJICHMS UX MOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  peaKkUMd  TUAPOIW3a;  PEaKUuiu
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHUS);

cOPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS

XUMHUYECKUX PEAKIUHN C yUETOM UX SHEPreTHUECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTHUXMMHYECKOW  pEaKUUMU B 3aBUCUMOCTH OT Pa3IMYHBIX



(dakToOpoB, a TAaK)KE XapaKTEP CMEMICHUS XUMUIECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3zaekcTBuil (mpunIui Jle [larensbe);

cOPMHPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYCCKHE PEaKIUH,
JIS)KAIME B OCHOBE MPOMBIIUICHHOTO TIOJYYEHHUSI CEPHOM KHUCJIOThI, aMMHAKA,
oOllMe Hay4yHble NPUHIMIBI XUMUYECKUX TPOU3BOJICTB; I1€JIeCO00Pa3HOCTh
NPUMEHEHUS HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOILICHHS PUCK-TI0JIb34;

c(OPMHPOBAHHOCTh BJIAJICHUS CHUCTEMON 3HAHWUH O METOJaX HAy4IHOTO
MO3HAHUS SBJICHUN TIPUPOABI — HAOMIOACHWE, W3MEpPEHUE, MOJCIUPOBaHMUE,
AKCIIEPUMEHT (peabHbIA U MBICICHHBIH ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUSI IPUMEHSTh 3TH 3HAHUS MPHU SKCIEPUMEHTAIIBHOM UCCIEIOBAHUN BEILIECTB
U Uil OOBACHEHUS XUMHUUYECKUX SIBJICHUW, HMEIONIUX MECTO B MPHUPOJIE,
MPaKTUYECKON JEATEbHOCTU YEJI0OBEKa U B TTOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISBIISATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
HNOHATUSIMU U TPEACTABICHUSAMHU JPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IJIS
0oJiee 0CO3HAHHOTO MOHUMAHUS MaTEPUATBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI TPOBOJAUTH PACUYEThl: C HCIOJIH30BAHUEM
MOHATUN «MaccoBasi J10JIs1 BEIIECTBA B PACTBOPE» M «MOJISIpPHAsT KOHILICHTPALIMS,
MaccChl BEIIeCTBa WM 00BbEMA rasza 1Mo M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJHOTO W3 YyYaCTBYIOIIMX B PEaKIUU BEIIECTB; TEIUIOBOTO d(ddekra
peaKkuuu; 3HA4€HUs BOJOPOIJHOTO MOKAa3aTelsl pACTBOPOB KHUCJIOT W IIEJIOYEH C
M3BECTHOM CTEMEHBIO JUCCOIMALMM; Macchl (00BbEMA, KOJIMYECTBAa BEIECTBA)
NPOAYKTA PEaKIMU, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BHUJE PaCTBOpaA C
OTIpEICIEHHOM MacCOBOM JI0Jiell pacTBOPEHHOIO BEIIECTBA WM JaHO B M30BITKE
(MMeeT TpUMECH); MOJIM BBIXOJIa TMPOJAYKTA PEAKIUU; OOBEMHBIX OTHOIICHHIA
rasosB;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IJIAHUPOBATh U TPOBOJUTH
XUMUYECKUNA  JIKCIEPUMEHT  (MPOBEACHUE  peakluuii HMOHHOro  OOMeEHa,
NOATBEPKACHUE KaUeCTBEHHOI'O COCTaBa HEOPIraHUYECKUX BEIIECTB, ONPEIEICHUE
cpeAbl PacTBOPOB BEIIECTB C IOMOIIbI0 HHAUKATOPOB, HW3YUYEHHUE BIUSHUS
pa3IMuHbIX  (AKTOPOB HA CKOPOCTh XHMHUYECKOW  peakiuu, pPeIIeHUe
OKCIEPUMEHTANIbHBIX 3a7ad 1o TtemaM «Metamibe» u  «Hemeramnsl») ¢
coOro/IeHreM MpaBuil O€30MacHOTO OOpaIeHUs C BEIECTBAMU U JIA0OPATOPHBIM
obopynoBanueM, GOpMyIHpPOBATh I1I€Jb HCCIEIOBAHUSA, NPEICTABIATH B
pasnu4yHON (opMe pe3yibTaThl IKCIEPUMEHTA, AaHAIU3UPOBATh M OIICHHUBATHUX
JTIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJIIOIaTh MPaBHIia MOJIb30BAHUS XUMUYECKOM
nocynod u JabopaTopHbIM 00OpyAOBaHHMEM, OOpallleHUs C BEIIeCTBAMHU B
COOTBETCTBUH C MHCTPYKITUSMU IO BBIMOJTHEHHUIO JTAOOPATOPHBIX XUMHUECKUX



OTBITOB, HKOJOTHYECKH IEeTIeCO00Pa3HOTO TOBEAEHUS B OBITY W TPYIAOBOU
NEATEIIBHOCTH B LEJSAX COXPAHEHMSI CBOETO 3/I0POBbS, OKPYXKAIOLIEH MPUPOIHOU
cpeabl WU JIOCTMIKEHHUS €€ YCTOMYMBOIO PAa3BUTHA, OCO3HABATHh OIACHOCTH
TOKCHUYECKOT'O JEWCTBUSL HA YKUBBIE OPraHU3MbI ONMPEAECIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHMMas cMbIc nokazarens [TK;

c(OPMHPOBAHHOCTh YMEHUN: OCYIIECTBISATh IICJICHANPABICHHBIN ITOUCK
XUMUYECKON MH(GOPMAITIH B PA3IMYHBIX UCTOYHUKAX (HaydHas U y9eOHO-HaydHAs
JIuTEpaTypa, CpeAcTBa MaccoBor MHpopManuu, IHTEpHET U JIpyrue), KpUTUYECKH
aHAIM3UPOBATHXUMHUUECKYI0 MH(MOpMAINIO, TIepepadaThiBaTheE U UCIOJIb30BATHB
COOTBETCTBHHM C ITOCTABJIECHHOMN Y4eOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE
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Paznen 1.Teoperuyeckue 0CHOBbI OPraHUYeCKOM XMMUM
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IIpenmer
OpraHUYECKON XHUMUH.
Teopus crpoeHus
OpraHUYECKUX
coenuHeHu A. M.
byrneposa
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Uroro no pazgeny

Pa3znen 2.YriaeBoaopoanbl

2.1

[Ipenenbubie
YTJI€BOAOPOABI —
aJIKaHbl, HUKJIOAJIKAHbI
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2.2

Henpenenbanie
YTJIEBOAOPO/IBI:
aJIKeHBI, aJIKaIMCHBI,
ATKUHBI
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2.3

Apomaruueckue
YTJIEBOAOPOABI
(apensr)

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

2.4

[Ipuponusie
UCTOYHUKHA
YIIEBOIOPOAOB U UX
nepepaboTka

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

2.5

["ajoreHnpou3BOIHbIC
YTJIEBOJIOPO/IOB

4

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

Hroro no pazgeny

35

Pasnen 3.Kucsiopoacoaep:xamnue opran

HYCCKHE COCIHNHCHUA

3.1 Cnuptsl. Oenon 11 1 https://lesson.edu.ru/04/10
KapOonunsHbie
COETMHEHUSI:
3.2 %I;%eg:élé’;g EZ?;E?II;L 21 1 2 https://lesson.edu.ru/04/10
CrnoxHble 3¢upsbl.
Kupsbt
3.3 YrieBomsl 9 1 https://lesson.edu.ru/04/10
Hroro no paszneny 41
Paznen 4.A30Tconeprkanue OpraHuyecKue coeIuHeHust
AMUHEL
4.1 AMUHOKHUCIOTHI. 12 1 1 https://lesson.edu.ru/04/10
benku
Hroro no pazueny 12
Pa3znen S5.BbicokoMoOJIeKYJISIPHbIE COEINHEHUS
5.1 Bricokomonexysispibie 6 1 https://lesson.edu.ru/04/10

COCOAMHCHU A



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

Hroro no pazmeny 6

OBIIEE KOJIMYECTBO

YACOB IT1O ITPOTPAMME 102
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