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Pabouas mporpamma 1o ydeOHOMY IpeaMeTy «XuMus» (yriyOJieHHBI ypOBEHbB)
it 10-11-x kiaccoB pazpaboTaHa Ha OCHOBE CIIEIYIOIINX JOKYMEHTOB:
e (eaepasbHBI TOCYTApPCTBEHHBIM 00pa30BaTEIbHBIN CTAaHAAPT CPEIHETO
oO1ero oOpazoBaHusl, yTBEPKICHHbIN NpukazoM MuHoOpHayku Poccun ot
17.05.2012 No 413 (c uBMEHEHUSIMU);

e (eaepanbpHas oOpa3zoBaTelbHAS MIPOTpaMMa CpeaHEro o0IIero oopa3oBaHusl,
yTBepKAeHHas npuka3om Munnpocsemenus Poccun ot 18.05.2023 Ne 371
(C UIBMEHEHUSIMM);

® OCHOBHas 0Opa3oBareiibHas TporpaMma CpeAaHero oomiero oOpa3oBaHUs
MBOY COII Ne 13.

HOACHUTEJBHAA 3AIINCKA

Pabouast mporpaMma Mo XMMHUM Ha YPOBHE CpeAHEro ooIero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obOpazoBannu B Poccuiickoit denepanun», TpeOOBaHM K pe3yJbTaTaM OCBOEHUS
benepanbHO oOpa3oBaTenbHON MIPOrpaMMBbl CPEIHETO oO1ero
oOpazoBanusi(POII COO), npencrapineHnbix B denepaibHOM ToOCyIapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuumu mnpenoaaBaHus
y4eOHOrOo TpeaMeTa «XUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii
®enepanny, peanu3ylOIIUX OCHOBHBIE 00pa30oBaTENbHBIE MPOrPaMMBbI, U
OCHOBHBIX TIoNokeHu «Crparernn pa3BuTus BocnuTanuss B Poccuiickon
Odeneparuun Ha nepuoy 10 2025 rona» (Pacnopsibkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha ypOBHE YIIIyOJIEHHOTO M3Y4YEHHMsS 3aHUMAaeT BaXKHOE MECTO B
CUCTEME ECTECTBEHHO-Hay4yHOro oOpa3oBanHusi ywammxcs 10-11 kiaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIoBUSX AUG(EpeHIIuPOBAHHOTO,
npouibHOrO O00yYEeHHs, TPU3BAHO OOECHEUYUTh O00IIe00pa30BATEIbHYIO U
OOLIEKYJbTYpPHYIO MOJATOTOBKY BBIMIYCKHMKOB IIKOJbI, HEOOXOIUMYIO MJis
aJlanTallK UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU B COLMYME, a TAKXKe UIs
POJOJDKEHN O0y4YeHHUsI B OpraHu3auusx npodeccHoHaIbHOTO OOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS] OJTHOM M3 NPHUOPUTETHBIX AUCIHUILIVH.

B mporpamme nmo XMMUM Ha3Hauye€HHE IpeaMera «XUMHUSD» TMOJy4aeT
NOAPOOHYI0  MHTEPHPETAallMI0 B  COOTBETCTBMM C  OCHOBOIOJIArarolMMHU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJied, coaepKaHus,
pe3ysbTaToB OOyueHuss U TpeOOBaHMM K YPOBHIO MOJATOTOBKU BBIITYCKHHKOB.
CBUIETENBECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBINOJIHSAEMBIE MPOrpaMMOM 10
XUMUHU (QYHKIHH:

e HH()OPMALMOHHO-METOJUYECKAs, peaju3alus KOTOpoW oOecrneynBaeT

NOJlyuYE€HUE NPEJICTaBICHUS O LEIsIX, COAEp)KaHWU, OOILIeH CcTpaTeruu



o0Oy4eHusl, BOCHUTAHUS U Pa3BUTHsI O0yUaroOlUXCcs CPEACTBAMU MPEAMETa,
U3y4aeMOro B paMKaxX KOHKPETHOI'O poduIs;

e OpraHW3aIMOHHO-TIAHUPYIOIIAs, KOTOpast nperycMaTpuBaeT
ompezeNieHue: TPUHIIUIIOB CTPYKTYPHUPOBAHUS M TOCIEI0BATEILHOCTH
U3y4eHUs Y4eOHOro Marepuala, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTepUCTHK; MOAXO0A0B K (OPMUPOBAHUIO COAEPIKATEIHLHOW OCHOBBI
KOHTPOJISI U OIEHKHM 00pa3oBaTEeNIbHBIX JOCTHKEHHN OOYyYaroluxcs B
pamMKax WTOTOBOM arTrectaiid B (OpME €IUHOTO TOCYAapCTBEHHOTO
HK3aMEHa M0 XUMUH.

[Tporpamma asist yrioyGiI€HHOTO U3yUeHUs! XUMUU:

e YCTaHaBIMBAaET WHBAPHAHTHOE MPEIMETHOE COJAep)KaHHe, 00s3aTeNbHOE
JUIS W3y4YeHUsT B paMKaxX OTAETbHBIX Mpoduieil, mnpeaycMaTpuBacT
pacnpenesnieHue M CTPYKTypUpOBaHHE €ro IO KjaccaMm, OCHOBHBIM
CoJIeprKaTeIbHBIM JIMHUSAM/pa3ieiaM Kypca;

e HaéT MPUMEpPHOE paclpeeieHne y4eOHOrOo BPEMEHH, PEKOMEHIYyEeMOTO
JUTS U3YYCHHSI OTACTBHBIX TEM;

e IpepiaraeT MPUMEPHYIO TOCJIEI0BATENIbHOCTh H3YUYEHHUS y4eOHOro
MaTepuaia ¢ y4€TOM JIOTUKHM MOCTPOCHHS Kypca, BHYTPHUIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JaT METOIMYECKYI0 MHTEPIPETAIUIO IeNIel U 3a/1a4 U3yUeHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CHCTEME
cpenHero oOmero o0pa3oBaHUsA, COJCPKATEIBLHON XapaKTEePUCTUKU
IUIAHUPYEMBIX  PE3yJbTaTOB OCBOEHUSI OCHOBHOW 00pa3oBaTelbHOMN
MPOTrpaMMBbI CpeHEro o011ero oOpazoBaHus (JITUHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHbIX), @ TakXke C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUNA  0O0ydYaromerocs 1o OCBOCHHIO
COJIepKaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIMSAM B MPOrpaMMe MO XHMHHU TPETyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHEM XHUMUHM Ha YPOBHE OCHOBHOIO OOIEro
oOpa3oBaHMs. 3a IpeneilamMH YCTAHOBJIEHHOM mporpaMmoid MO XHUMHUHU
00s13aTeNIbHON (MHBAPUAHTHOW) COCTABIISIONICH COJEpKaHMs y4eOHOro mpeaMmera
«XuMHs» OCTa€TCs BO3MOXXHOCTb BBIOOpa €ro BapHATHBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIpPENENsThCSl B COOTBETCTBUM C HAMpPABICHHUEM KOHKPETHOI'O
npoduiis 00yueHus.

B coorBerctBHM ¢ KoHuentyanbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAYCHUH TPEeIMETOB 0a30BOro MW yriayOJIEHHOTO YpOBHEH B cHCTEME
nuddepeHIUpOBaHHOTO OOYyYCHHUS Ha YPOBHE CpEJHEro ooOimero oOpa3oBaHUS
XUMHSI Ha YPOBHE YINIyOJIEHHOTO W3Yy4YEHMsI HANpaBlIeH Ha peaJu3aluio
IPEEMCTBEHHOCTH C  TOCJIEIYIOINIMM  JTaloM  TOJYYEHHS  XUMHUYECKOTO



oOpa3oBaHMsi B paMKax H3yYEeHHs CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIMIUIMH B By3aX U OPraHHU3aIMAX CPEIHEro MpopeCcCHOHAIBHOTO
oOpa3zoBanusi. B 5Toil CBA3M u3ydeHHe mpeaMera «XUMHS» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO HA  paclIiupeHue U YriayOJieHue TEOpeTHUYEeCKOW U
MPAKTUYECKON MOATOTOBKM OOYYAIOIIUXCS, BEIOPABIIUX OMPENEAEHHBIN MPodUiTh
0o0y4eHHs1, B TOM YUCIIE C IEPCIIEKTUBOM MOCIEIYIOMEro MOTYYEHUs XUMUIECKOTO
0o0pa3oBaHus B oOpraHu3anusax npodeccuoHanbHoro oopazoanus. Hapsiay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mjuaHUpyeMbIM pe3yJibTaTaM OCBOCHHS
dbenepanbHOl 00pa3oBaTEIBPHOM MPOTPAMMBI  CpeIHEro 00IIero oOpa3oBaHUs
U3y4YeHUEe TmpeamMeTa «XuUMHUS» OPUEHTUPOBAHO TAaKXKEe HaA pelieHue 3aaad
BOCIIUTAHUSI U COIMAJILHOTIO Pa3BUTHUS OOydarouuxcs, Ha (OPMUPOBAHHUE Y HUX
OOIIIEUHTEIUICKTyaIbHBIX YMEHUN, YMEHUN pallMOHAIM3AlUK y4eOHOro Tpyjaa u
0000MIEHHBIX  CITOCOOOB  JICATEIBLHOCTH, HMCIOIIUX  MEXIUCIUIUTMHAPHBIN,
HAAIPEIMETHBIN XapaKTep.

CocTapisIIOIIUMH TIPeAMETa «XUMHUS» Ha YpOBHE YIyOJIEHHOTO W3Y4YEHUS
ABJISIIOTCSL  yIIyOn€HHble Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHnu mMoaxoa0B K 0TOOpY U CTPYKTYPHOU
OpraHu3allMKi COJEPKaHMsI ATUX KYpCOB B MporpaMme MO XHMHUHU 32 OCHOBY
npuHAThl nojiokeHus PI'OC COO o pazauuusix 0a30BOTO U yIIIyOJIEHHOTO
YPOBHEHN M3YUYEHHUS IPEAMETA.

OcHoBy cozaepkanus KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYeCKass XHUMH» COCTABJISIET COBOKYMHOCTh MPEIMETHBIX 3HAHHM U
YMEHUM, OTHOCSAIIMXCS K 0a30BOMY YPOBHIO M3yUEHHs NpeIMeTa. DTa cUcTeMa
3HAHMM TMOJy4YaeT ONpeNeIEHHOE TEOPETHYECKOE JIOMOJHEHUE, MO3BOISIOIEE
OCO3HAaHHO OCBOWTH  CYIIECTBEHHO OoybmiUuid 00BEM  (HAKTOJOTUYECKOTO
Matepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3y4YeHHs MpeaMera oOecreueHa
BO3MOXXHOCTh 3HAUUTEJIBHOTO YBEJIUYCHHUS OO0BEMA 3HAHUA O XUMHYECKUX
AJIEMEHTAaX W CBOMCTBaX MX COEAMHEHHMM HA OCHOBE PACIIUPEHUs] U YIIIyOJIeHUS
MPEICTABICHUM O CTPOCHUM BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSAX
MIPOTEKAHUS PEAKIUN, pACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMUUECKOU KUHETHUKU
u TepMoauHamMuku. WM3ydeHue mnepuoauueckoro 3akoHa u llepuoamueckoit
CUCTEMbl  XUMHUYECKHUX  DJIEMEHTOB O0azupyeTrcs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSIX O CTPOECHUU aToMa. XMMHUUYECKas CBS3b
OOBSACHSIETCS] C TOUKH 3PECHHS SHEPTETUUECKUX U3MEHEHHH Mpu e€ 00pa3oBaHUM U
pa3pylIeHHH, a TAKXKE C TOUYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. M3yueHue
TUMOB  peakiuil  jJomojiHgeTcs  (OopMUpOBAHMEM  MPEJCTABJICHUN 00
AIEKTPOXUMHUYECKHUX MPOIIECCaX U IJIEKTPOJIU3E PACILIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XUMUU MPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH



COCIMHEHHM yzenseTcss oco0oe BHUMaHUE BOIIPOcaM 00 dIEKTPOHHBIX dPdeKTax,
0 B3aUMHOM BJIUSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKiuil.

Oco0oe 3HaueHuWe HMEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOJEHHOTO YPOBHS U3YUYEHHUSI JJI KIACCOB ONpPEAeNIEHHOr0 npodus (TJ1aBHbIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep JOMNOJHEHMH K oOmel cucreme
IpeIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHHE CMEXHbIE peameTsl. Tak, Hampumep,
B COJCP)KAHUU MpeaMeTa JJis KJIaCCOB XUMHKO-(QU3UYECKOro Mpoduiis 0O0JbIIoe
3HaueHHEe OyIyT MUMETh 3JEMEHThl y4eOHOro marepuaiia mo oomen xumuu. [lpu
U3y4YEHUU IMpeMeTa B JIaHHOM Cllyyae akKLEeHT OyJeT caeflaH Ha OOUIHOCTh
METOJIOB MO3HAHHUSA, OOUTHOCTh 3aKOHOB M TEOPUH B XUMHUHM U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHAasi Teopusi (MOJEKyJsipHast Teopus B (PU3HMKE), 3aKOHbI COXpPaHEHUS
MacChbl M HHEPrUHU, 3aKOHbl TEPMOAMHAMHUKH, BJIEKTPOJM3a, MPEICTABICHUS O
CTPOEHHH BEILECTB U IPYroe.

B TO e Bpems B coaepKaHUM IpeAMETa I KJIAaCCOB XUMHKO-
Ounosornyeckoro npoduiist OONbIIMKA yAENbHBIA BeC OyJeT UMETh OpraHHyYecKas
xumuss. B 3TOM chmydae mpedocTaBieTCs  BO3MOXKHOCTH g Ooliee
OOCTOSITEILHOTO ~ PacCMOTPEHHMS ~ XMMMUYECKOM  OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K MpUMEpPY, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMIUIbL, OEJIKHU, YIJIEBOJbl, HYKJICHHOBbIE
KUCIIOTHI U Apyrue. Ilpu 3TomM 3HaHMA O COCTaBE M CBOMCTBaxX MpeJCTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB CIIYXaT OCHOBOM M HW3Yy4YEHUS
CYILIIHOCTH IIPOLECCOB (POTOCUHTE3A, AbIXaHMsI, MUIIEBAPEHUSI.

B mnmane ¢GopMmHupoBaHHS OCHOB HAyYHOIO MHPOBO33PEHUS, OCBOCHHS
0O0IIEHayYHbIX METOJIOB MTO3HAHMSI M OTbITA MPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAaHUU H3y4YeHHEe MpeaMera «XUMHs» Ha yriayOJIEHHOM YpOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH MpeAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHble NpeaMeTb», «MartemaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHEro odiiero odpa3oBaHus (Ha 6a30BOM
YpOBHE), 3a7jaueil MepBOCTENEHHON 3HAYUMOCTH SIBISIETCS (OPMHUPOBAHUE OCHOB
HAyKd XUMHUM Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIBbHOCTH YEJIOBEKA U OJJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYyJIbTYpBI. Pemenne
3TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3yueHHUs NpeaMeTa Mperoaraer
peanu3aluio TaKuX Leiel, Kak:

e (opMupoBaHME TPEACTABICHHUI: O MaTepPUATILHOM E€IUHCTBE MHUPA,
3aKOHOMEPHOCTSX Y ITO3HABAEMOCTH SIBJICHUW MPHUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHbIX HayK M e€ BeAyulel ponu B oOecnedeHuu
YCTOMUYMBOIO  pa3BUTHA  YEJIOBEYECTBA: B  pelleHuu  npoliem



HKOJIOTHYECKOM, YHEPreTUYECKON U MUIIEeBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLINHBI, CO3JaHUN HOBBIX MaTE€PUAIOB, HOBBIX UICTOYHUKOB SHEPIUH, B
o0ecreyeHnr pPaIMoOHAIBLHOTO MPUPOIONOJIB30BaHUS, B (POPMHUPOBAHUU
MUPOBO33pPEHUS U OOIIEH KyJIbTyphl 4YEJIOBEKa, a TAKXKE IKOJOTHUYECKHU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO M IPUPOJIHOM Cpelie;
OCBOCHME CHCTEMbl 3HAHUHW, JIEXKAIIUX B OCHOBE XHMHUYECKON
COCTAaBJISIFOLIEH €CTECTBEHHO-HAYUYHON KapTUHBI MUpa: (yHAaMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUH XHMHUHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHUHU BEIIECTBA HA pPa3HbIX YPOBHSIX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJIIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUSI XUMUYECKUX pPEaKlHi, o
XUMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 00X
HayYHBIX PUHINNAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y 00y4JaroIuXcs OCO3HAaHHOTO MOHUMAHMUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHUYECKMX 3HAHUU Ji1 OOBSICHEHUS
KJIFOYEBBIX M€ M mpoOjeM COBPEMEHHON XWMUH, sl OOBICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIINX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIICHHS MPOOJIEM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OIEHKH C ITO3UIIMN DKOJIOTHUECKON 0€30IMaCHOCTH IIOCIEACTBUN
OBITOBOM U TPOU3BOJCTBEHHOW JEATEILHOCTH YEJOBEKa, CBA3AHHOM C
XUMUYECKUM  TPOU3BOJACTBOM, HCIIOJIB30BAaHUEM U  TepepaboTKOMN
BEILIECTB;

yriIyOJeHue  MpEeJCTaBICHUNM O  HAay4dHBIX  METOJaX  IMO3HAHWS,
HEOOXOJMMBIX [IJII TPUOOpPETEeHUs] YMEHHN OPUEHTHUPOBATHCS B MHUpPE
BEIIECTB M OOBSICHEHUS XUMUYECKHUX SIBJICHUHM, WMEIOIINX MECTO B
MPUPOJIE, B MPAKTUYECKON JIESITENHBHOCTH U TOBCETHEBHOM )KU3HH.

B mnane peanuzauuMu NEpBOOYEPEIHBIX BOCHUTATENBHBIX M Pa3BUBAIOLINX
(GyHKUMNA TENOCTHOM CHUCTEMBI CpeJHEro oOuiero oOpa3oBaHUs NpPHU U3YUYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0 — aKTyallbHOCTb
IpUOOPETAIOT TaKUE 1eJU U 33Ja4H, KakK:

BOCIIUTAaHWE YOESKIEHHOCTH B TIO3HABAEMOCTH SIBJICHWH TPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTH TEOPETHYECKUX U
MPUKJIAAHBIX HMCCIENOBAHUNW B XUMHH, (DOpMUPOBaHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIIMM K OOYYEHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIUTAHWIO  HAa  OCHOBE  YCBOCHHS
00I111eUeIOBEUECKUX IIEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN OoO0ydaronuxcsi, (GOpMUPOBAaHUE Yy HUX CO3HATEILHOTO



OTHOIIEHUSI K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCHENTHOHN MpodheCCHOHAIBHON 1 O0IIECTBEHHOMN JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W TOTPEOHOCTH B
3JI0pPOBOM 00pa3e KU3HU;

e (opMupoBaHHME YMEHHMI W HABBIKOB Pa3yMHOI'O IIPHPOIOIOJIB30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, MPUOOPETEHUE OMbITa OOIIECTBEHHO-
MMOJIE3HOU DKOJIOTUUECKOUN AE€ATEIHbHOCTH.

OO01Iee 9uCIO 9acoB, MPEAYCMOTPEHHBIX IS U3YUYCHUS XMMHUHU HA YTITyOJICHHOM
ypOBHE cpeaHero obmero odpaszoBaHus, coctaBisier 204 yacoB: B 10 kimacce —
102 ygaca (3 yaca B Henemo), B 11 kiacce — 102 gaca (3 vaca B Henemio).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHNUYECKASA XUMUSA

Teopernueckne 0OCHOBBI OPraHUYECKON XUMHUH.

[Ipenmer W 3HaYeHHWE OPraHUYECKOW  XHMMHUHU, [MPEJICTABICHUE O
MHOT000pa31K OPraHU4YEeCKUX COCTUHEHUI.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHMA. BaneHTHble BO3MOYKHOCTH aTroMa yriepoaa. XUMHUYECKas CBA3b B
OpraHWYEeCKUX COCAMHEHUSX. Tumbpl TrUOpUAM3AIMM aTOMHBIX OpOHTalel
yraeposia. Mexanu3mbl 00pa30BaHMs KOBAJICHTHON CBsI3M (OOMEHHBIA M TOHOPHO-
aKLUEeNnTOpHbI). TUmbl MNEepeKpbIBaHHUS AaTOMHBIX OpOUTaNe, G- MU T-CBS3M.
OpnunapHasi, 1BOMHAsE U TpouHasi cBs3b. CocoObl pa3pbiBa CBS3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTHE O cBOOOJHOM pajaukane, Hykjieoduie u
anekTpodue.

Teopuss crTpoeHns oOpraHuueckux coeanHeHui A.M. bytnepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOEHUSA
OpraHMYECKHUX COEAMHEHUH. MoNeKkyaspHble U CTPYKTYpHbIE  (OPMYJIBL.
CtpyktypHble GOpMysbl pa3IUYHBIX BUIOB: Ppa3BEPHYTas, COKpalIEHHAs,
ckenerHass. M3omepus. Buasl H30MEpUM: CTPYKTypHas, INPOCTPAHCTBEHHAS.
DnekTpoHHbIE YPGHEKThI B MOJIEKYJIaX OPTaHUYECKUX COSAUHEHUM (MHIYKTUBHBIN
U ME30MEPHBIN P PEeKThI).

[IpencraBinenre o KiaccUpUKaluMu opraHmdyeckux BeniectB. llonstue o
byHkunoHansHOM rpymnmne. ['omosorus. I'omonoruueckue psapl. Cucremarnyeckas
HOMeHKkIaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHaiibHBIE Ha3BaHUS
OTJIEJIBHBIX MTPEACTABUTENEH.

OcobeHHOCTH U KiacCU(PUKAIMS OpPraHUYecKuX peakuuid. OKUCIAUTETHHO-
BOCCTAHOBUTENBHBIE PEAKIIMY B OPTaHUYECKON XHUMUU.

DKCHEpPUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W WX MpPEBpalICHUM:
O3HAKOMJIEHWE C O0pa3laMy OpPraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, OMBITHl IO MPEBPAIICHUIO OPraHUYECKHX BEIIECTB IPU HArpeBaHUU
(rutaBieHue, OOYIJIMBAaHME U TOPEHHUE), KOHCTPYMPOBAHHE MOJENICH MOJIEKYJI
OpPraHUYECKUX BELIECTB.

YraeBoaopoanl.

Ankanbl. ['omomornueckuii psj ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MepUsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aKaHOB, Sp’-
rUOpUIM3alMs aTOMHBIX OpOUTaliel yriaepoja, o-cBsi3b. dusmyeckue CBOMCTBA
aJIKaHOB.



XUMHUYECKUE CBOMCTBA QJIKAaHOB: pPEAKIMU 3aMEUICHUs, H30MEpHU3aLUH,
JNETUIPUPOBAHMS, UKIU3ALMY, IUPOJIN3a, KPEKUHTa, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIUN PAAUKAIBHOTO 3aMEILICHMUS.

Haxoxnenue B mpupoze. CriocoObl MOTyUYEHUs U TPUMEHEHUE aTKAHOB.

[Muknoankanel. O0mas ¢popmysa, HOMEHKIaTypa u uzoMmepusi. OcoOeHHOCTH
CTPOGHUS U XUMHUYECKUX CBOWCTB MajbiXx (IUKJIOMPOIAH, IHUKIOOyTaH) U
OOBIYHBIX (I[UKJIONEHTAH, ITUKJIOTEKCAaH) IUMKJIoadkaHOB. CroCOObI MOJIyYEeHHS U
IIPUMEHEHUE UKIOAIKAHOB.

Anxensl. ['omonornyeckuil psj ajkeHoB, oOuias ¢Gopmyia, HOMEHKJIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ  aJKEHOB, Sp’-
ruOpuaM3alysl aTOMHBIX OpOWTaneld yriepoaa, o- U m-CBA3U. CTpyKTypHas u
reoMerpuyeckas (Uuc-TpaHc-) u3zoMepusi. @OU3NYECKHe CBOWCTBA AJKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIUMU IPUCOCAUHEHHMs, 3aMEIICHUSA B O-IIOJIOKEHUE
IpU JIBOMHOM CBS3MW, MOJMMEPHU3aUMU U OKucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBsI3b. CrOCOObI MOJYyYEHUs U TPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH 3IEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONMpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. I[lonmumepuzanus
CONPsKEHHBIX TMEeHOB. CrocoObl MOyYEeHUs U MPUMEHEHHE alIKaInEHOB.

Anxunbl. ['oMonoruueckuii psii aJKMHOB, 001Ias Gpopmya, HOMEHKIATypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKHHOB, Sp-
rudpuan3anys aTOMHBIX opOuTaneil yriaepoga. @uU3nyecKkre CBOMCTBA aJKUHOB.
XWMUYECKHE  CBOMCTBA:  pEaKUMM  INPUCOEAUHEHUs,  JOUMEpPU3ALUH U
TPUMEPHU3ALNN, OKUCIICHHS. KHCIIOTHBIE CBOMCTBA AJIKUHOB, NMEIOIIMX KOHLEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakInu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE AIIKWHOB.

ApomaTtuueckue yrieBoaopoasl (apeHsl). ['omonoruyeckuii psii apeHoB,
oOurast popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbI OeH301a. DHU3MYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEaKLUU 3aMeIeHUs] B O€H30JIbHOM KOJIbIIE U
YIJIEBOJOPOJHOM pPaJuKalle, PEaKUWd NPUCOECAUHEHUS, OKUCJIEHHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIBLIE Ha MpUMepe aJKWIbHBIX pPAJUKaJIOB, KapOOKCUIHHOMH,
TUAPOKCUIIBHOM, aMWUHO- W HUTPOTPYMIbl, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoa. [lomumepusanus ctupona. CrocoObl NOIyYeHUS U
IIPUMEHEHUE aPOMATHYECKUX YIIIEBOJLOPOIOB.

[Tpuponnsiii ra3. [lonmytHeie HedTsHBIC Ta3pl. HegTh U €€ mpoucxoxaecHue.
KamenHslil yroip U npoayKrTsl ero nepepadotrku. CrnocoObl nepepadboTku HEPTH:



MEPEeroHKa, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHI), pUGOPMHUHT, TUPOIU3.
[TpomykTel nepepaboTku HEDTH, UX TPUMEHEHNE B TPOMBIITUICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMUHBIMU KJIACCaMU YTJIEBOJIOPO/IOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTEHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu
3aMEIIEHUs] TajoreHa Ha THAPOKCOTPYyNNy, HUTPOTpyNIly, LIHAHOTPYMIY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHIpPOU3BOJHBIE BOJHOTO U CIHUPTOBOTO
pactBOpa miEnoun. B3auMoneicTBUE NUTAJOTCHAIKAHOB C MAarHUEM W IIMHKOM.
[TonsiTue 0 METAJJIOOPTaHUYECKUX COCIMHEHUSX. Hcnonb3oBanue
TaJIOTEHIPOU3BOJIHBIX  yTJIEBOJAOPOJOB B OBITY, TEXHHKE M TIPU CHHTE3E
OpraHMYECKUX BEILECTB.

DKCMNEPpUMEHTAIbHBIE METOJIbl M3Yy4YEeHUs BEUIECTB W MX MPEBpaIICHU:
u3ydyeHue (PU3MYECKUX CBOMCTB YIJI€BOJOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakuii yrieBoJOPOJIOB Pa3IUYHBIX KiIaccoB (oOeciBeuyMBaHUE OpPOMHONM WU
MOJHON BOJBI, pacTBOpa IEepMaHraHaTa Kallds, B3aUMOJICHCTBHE allETWIICHA C
aMMHAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOEe OOHapyKeHUE
yriepoga Y BOJOpPOJAA B OPraHUYECKUX BEIIECTBAX, IMOJIYyUYCHHE OTUJIEHA W
H3YUYCHHE €ro CBOMCTB, O3HaKoMiIeHHE ¢ KoyuteKiusamu «Hedts» m «Yromby, ¢
oOpasllaMu  TUIacTMacC, KaydyKOB U PE3UHBI, MOJEIMPOBAHUE MOJICKYII
YTJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucsopoacoaep:kaniue oprannyeckue coeIMHeHMsI.

[IpenenbHbie omgHOAaTOMHBIE CHUPTH.. CTpoeHHE MOJIEKyn (Ha MpuMepe
METaHoJIa W JTaHojda). ['omonorumdeckuit psan, obmas ¢opmyna, H30MeEpHs,
HOMEHK/IaTypa ®  kiaccudukanus. Dusznueckue CBONCTBA  MIPEACIbHBIX
OJIHOATOMHBIX CIUPTOB. BomOpoaHBIE CBS3M MEXKIYy MOJICKYJIaMU CIHUPTOB.
XWUMUYECKHE CBOWCTBA: pPEAKUUHM 3aMENICHUs, JETruJipaTallud, OKHUCIIEHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMU W  HEOPraHMYECKUMH  KUCIOTaMHU.
KadecTBeHHas peakius Ha OJHOATOMHBIE CIIUPTHI. [leficTBUE dTaHONa U METaHOJa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUSs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMeHKIaTypa U u3omepus. OcCoOOEHHOCTH (HUUUECKUX U
XMMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — ATUICHIJIMKONb W riaulepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: pPEaKIMK 3aMEIICHUs, B3AaUMOJICICTBUE C OPraHMYE€CKUMHU
U HEOPraHWYECKUMHU KHCIIOTaMH, KayeCTBEHHAas pEaKlUHusi Ha MHOTOATOMHBIE
criupthl. [IpeacrtaBieHue o MexaHuU3Me peakiuil HYKJICO(DUIHHOTO 3aMElICHUS.
JeiictBue Ha opraHu3Mm denoBeka. (CrnocoObl MOJyYeHUS MW MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHME MOJNEKYJbl, B3aMMHOE BIUSHHUE THAPOKCOTPYNNbI H
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PeHosa. OCOOCHHOCTH XUMHYECKUX



cBoiicTB ¢enona. KauyecTBeHHble peaknuu Ha ¢eHos. TOKCHYHOCTH (eHona.
CrniocoOb1 osrydenust v npuMenenue penona. denondopmanbaeruanas cMoa.

KapOoHuibHbIE COETMHEHUS — abAETU/IbI U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpymIbl. ['oMonorudyeckue psabpl ajlbJerujoB M KETOHOB, 0OIIas
dopmyna, uzoMepuss M HOMEHKIaTypa. PU3WYecKue CBOICTBa albJETHIIOB U
KETOHOB. XMMHMYECKME CBOMCTBA  ajbJE€TUIOB W  KETOHOB:  PEaKUuH
npucoeauHenusa. OKHUCIIEHHE anbAeTu0B, KAUECTBEHHbIE PEaKLUU Ha allbJIETUIbL.
CniocoObl OJTy4YeHHsI U IPUMEHEHUE aJIbJETHJI0B U KETOHOB.

OnHOOCHOBHBIE IPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCTOT. 3oMepus u HoMeHkIaTypa. Pu3ndeckue cBOMCTBa
OJTHOOCHOBHBIX TpPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIC CBOMCTBA,
peakuus STepUPUKALUMN, PEAKIMH C Y4YaCTHEM YIJIEBOJOPOJHOTO pajauKana.
OcoOE€HHOCTH CBOWCTB MYypaBbUHOM KUCTOTHL. [loHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJOXKHBIX 3pupax. MHoroodpasue kapOOHOBBIX KHUCIOT.
OcoOE€HHOCTH CBOMCTB HENpENEAbHBIX M apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapuHOBAas, MNaJbMUTHHOBAsA, OJEUHOBasA, JUHONEBAS,
JuHOoNeH08as KUCI0Thl. CrocoObl MOTYYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMonorudeckuil psia, obOmas Gopmyna, U30MEpUsS U
HOMEHKJIatypa. Pu3nyecKkue M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOH W
HICJIOYHOM Cpeie.

Kupsi. Ctpoenue, HpU3nUecKue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOIIU3 B
KHCJION U 11esiouHou cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIIOT. JKuphl B Ipupo/Ie.

MBpBUT4 KaK COJTM BBICHIMX KApOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

O6m1as xapaktepucTuka yriaeojoB. Knaccudukamus yrieBoaoB (MOHO-, 11-
U nonucaxapuiabl). MoHocaxapulbl: TJIIOKO3a, (PYyKTO3a, rajgakrosza, pudosa,
ne3okcupr6o3a. dusnyeckue CBONCTBAa UM HaxoxkjaeHHe B npupoje. DorocunHTes.
XUMHUUYECKHE CBOKWCTBA IIIIOKO3bI: PEAKIMU C YYACTUEM CIUPTOBBIX U AJIbJAECTUIHON
IpyII, CIHPTOBOE W MOJIOYHOKHCIIOE OpokeHue. lIpumeHeHue TIIIOKO3bI, €€
3HAUYEHUE B KU3HEAECATEIBHOCTH OpraHu3ma. J(ucaxapuapl: caxaposa, MajabT03a U
JaKkTo3a. BoccTaHaBnuBarIe U HEBOCCTAHABIMBAIOIIKE AXcaxapuisl. I 'naponus
nucaxapunoB. Haxoxaenue B ipuponae u npuMenenue. [lomucaxapuapl: kpaxman,
IJIMKOTEH W 1emnono3a. CTpoeHHE MakpOMOJIEKYJl Kpaxmania, IVIMKOT€eHa U
LEJUTI0J03bl.  DU3MYECKHE CBOMCTBA Kpaxmana M UEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmajia: TMJIpOJM3, KaueCTBEHHas pEakuus C MOJOM. XUMHUYECKHE
CBOMCTBa IEJUIIOJIO3bI: THAPOJU3, MoJlydeHue 3¢upoB uemunonosbl. [lonsrtue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIETK).



OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHS BEIIECTB M WX MPEBpallCHUN:
PacTBOPUMOCTbD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CIMUPTa B JbJACTHUJ HA PacKaJlEHHOW MEIHOM IPOBOJIOKE,
OKUCJICHHE ATUJIOBOTO CHUPTa JUXPOMATOM Kayiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), KAaYeCTBEHHBIC PEAKIMM Ha albJACTUIbl (C THUIPOKCHUIOM
muammuncepeOpa(l) u  rumpokcugom  menu(Il)), peakuus ramiepuHa
rugapokcugom Meau(ll), xumMuueckue CBOMCTBA pacTBOpa YKCYCHOW KHUCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(Il), B3aumoneiicTBue
KpaxMajia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1ady 1o TeMaM «CHUpThl U
denonb, «KapooHoBbie KUCTOTHI. CIIOXKHBIE A(DUPBD».

A3oTcoaep:kalue OpranHn4ecKue CoeTuHeHU .

AMWHBI — OpraHUYEeCKHe MPOU3BOAHBIE aMMHaka. Kiaccudukanus aMUHOB:
anudaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHUHBIE.
Crpoennie moJiekyn, oOmas (Gopmyia, U30Mepusi, HOMEHKIATypa U (PU3NUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMICTBA alu(PaTHUECKMX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHKUE, B3aMMOJCHCTBUE NEPBUYHBIX aMHHOB C a30TUCTOM KHCJIOTOM.
Conu anKuiIaMMOHUS.

AHWIMH — TIPEACTAaBUTEb AMUHOB apomaTuyeckoro psaa. CrpoeHue
aHuiauHa. B3anMHOe BiMSIHUE TPYIN aTOMOB B MOJIEKyJie aHwinHa. OcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHwinHa. KauecTBeHHbIE peakuuu Ha aHWIMH. CIocoObI
MOJIYYCHHUS] M TpuMeHeHue anudarnueckux aMuHOB. [lomyueHue aHunnHa H3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHbIe TPEACTABUTENN Ol
AMUHOKHCJIOT:  TJIUIMWH, ajaHuH. @DOuU3MYecKue CBOMCTBA aMHHOKHCIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCIOT KakK aM(OTEpHBIX  OPraHHUYECKHUX
COCIMHEHHM, peakIusi TMOJUKOHACHCAIIMN, OOpa30BaHUE TENTHIHOW CBS3U.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 ¥ TUAPOJINA3 TIENTUIOB.

benku kak mnpupoaHsie Tonumepbl. llepBuuHasi, BTOpUYHAs M TpeTUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OCJIKOB: THUIPOJIU3, JCHATypaIus,
KaueCTBEHHBIC PEAKIIUU Ha OCJIKU.

DKCMNEPUMEHTAIbHBIE METOJIbl M3y4YEeHUsI BEUIECTB W HMX IMPEBpaICHUN:
pacTBopeHue O€NKOB B BOJIe, JeHATypalus OEIKOB MpH HarpeBaHUU, IBETHHIC
peakuuu Ha O€NKH, pelIeHWe OKCIEPUMEHTANBHBIX 3a7a4 10 TeMaM
«AzoTcoaepxkaniue OpraHu4YecKue COECIMHEHUSD) U «PacrniozHaBanue
OPTaHUYECKUX COCTUHEHUI.

BbicokomoJieKyJIsipHbIE COeTUHEHMS.

OCHOBHBIE TOHSATHUSI XUMMUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSSI MOJICKYJIsIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCOUHEHHM —
MOJINMEPHU3AITS U TTOTUKOHICHCAITHS.

[Tonmumepnbie Matepuanbl. I[lmacTtmacchl (TMOJMATHICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETUIIMETAKpUiIaT, MOJUKApOOHATHI,
noJidTUICHTepePTaar). Y Tuiu3aius u nepepadoTka riacTuka.

DnacToMephl: HATypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOMPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BosokHa: HaTypaibHbIe (XJIOMOK, MIEPCTh, MIENK), HCKyCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAalpPOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HA4YEeHUs (TeduioH, KeBJap,
AJIEKTPONPOBOISIIINE TTOJIUMEPHI, OMOpa3IaracMble MOJIUMEPHI).

OKCIEPUMEHTAIbHBIC METOJbl HW3YYCHHUS BEIIECTB W WX MPEBpaICHUN:
O3HaKOMJIeHHE ¢ 00pa3ilaMy MPUPOJHBIX M UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4dyKOB, pEIICHHE OHKCIEPUMEHTAIbHBIX 3amad 1o TeMe «Pacmo3naBanue
MJIaCTMAcC U BOJIOKOHY.

Pacuérnrble 3agaun.

Haxoxnenue wmomnekynasipHO (OpMYJIbI OPraHUYECKOTO COSIUHEHUS IO
MacCOBBIM  JIOJISIM ~ 3JIEMEHTOB, BXOMSIIUX B €ro COCTaB, HaXOXIECHUE
MOJICKYJISIPHOM  (pOPMYJIBI OpPraHUYECKOrO0 COEIUHEHHS 1Mo Macce (00bEMYy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuy W/WIU MCXOJHBIX BEIIECTB, YCTAHOBIICHUE CTPYKTYPHOU (HOPMYJIBI
OpraHUYEeCKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB
MOJIyYEHUsI, OMpeeeHUEe JO0JMM BBIXOJa MPOAYKTAa PEAKIUH OT TEOPETUUECKHU
BO3MOJKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanusa MeXnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOW XUMUHU B
10 kmacce OCYILIECTBISIETCA YEpe3 HCIOJIb30BAaHUE Kak OOIIMX €CTEeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TIOHATHUH, TPHUHATHIX B OTACIBHBIX IIPEIMETax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO011e ecTeCTBEHHO-HAYUYHBIC MTOHSATHUS: SBJIICHUE, HAYYHBIN (DAKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHaldu3, CHUHTE3, Kiaccu(uKkaius, HaOIIOJICHHE, HW3MEpPEHHUE,
SKCIEPUMEHT, MOJIEb, MOJICIIMPOBAHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa,
OPHEPTreTUYECKU YpPOBEHb, BEIIECTBO, TeEJIO, OO0BEM, arperaTHoe COCTOSHUE
BEILIECTBA, (DU3WUYECKUE BEJIIMYMUHBI, €IUHUIIBI MU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

buomorus: kierka, opraHu3M, J3KOCHUCTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEepOTPO(HBIA THUII MUTaHUSA, OpOXKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKW, YIJICBOIBI, JKHPBI, HYKJICHHOBBIC KHUCIIOTHI,
(bepMeHTHI.

['eorpadus: mose3HbIe UCKOMAEMbIE, TOTUIUBO.

TexXHOJIOTHS: THIIEBbIC MPOJYKThI, OCHOBBI PAIMOHAILHOTO ITUTAHHMS,
MOFOIIIHE CPEJICTBA, MATEPUATBI M3 CKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KITIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XMMHH.

Atom. CocraB aTOMHBIX saep. XuMHuUeckuil snemeHnt. M3otonel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIa. JHEPreTUYECKUE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Kiaccupukamus XuMUIeCKUX dJIEMEHTOB (S-, P-,
d-, f-snmements). PacmpeneneHue HIEKTPOHOB TIO AaTOMHBIM  OpPOUTAIISM.
DJIeKTPOHHBIE KOH(GUTYpAIIUU aTOMOB 3JIEMEHTOB MEPBOr0—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(MUTypalud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[lepronnueckuit 3akoH u Ileproanueckas cucreMa XUMUYECKUX JJIEMEHTOB
J.N. MenneneeBa. CBA3b NEPUOINUECKOrO 3aKOHA U llepuoanueckord CHUCTEMBI
XMMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOPUEHW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKUX PJIEMEHTOB U 00pa3yeMbIX UMU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM ¢ TepuoaaMm. J3JHAYEHUE
nepuoandeckoro 3akona /.M. Menneneena.

XuMH4YECcKasi CBSI3b. BUIBl XMMHYECKOM CBSI3U: KOBAJIICHTHAs, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa30BaHUS KOBAJCHTHON CBS3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IiauHa cBs3U. [lonsipHOCTH, HATPABIEHHOCTD U
HAChIIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHeie cBsa3u. BonopongHas CBA3b.
MexMoneKyIapHbIE B3aUMOICHCTBHUS.

BaneHTHOCTP W BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOEHUEM (Ha IPUMEPE COCAMHEHUN
3JIEMEHTOB BTOPOTO MEPHUO/IA).

[IpencraBneHne 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COEIUHEHUHN.
[ToHsITHE O KOOPAUHALIMOHHOW XUMUH.

BemectBa  MONEKYJAPHOTO UM HEMOJEKYJSIPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucreMax. VictuaHble pactBopsl. Ilpencrasinenue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIMH PACTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpauus. HacwlleHHbIE U
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramnoruaparsl.



Knaccudukaiys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATBLHBIC
Ha3BaHMs OTIEIIBHBIX IIPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKUX PEakUuid B HEOPraHWUYECKOW M OpraHUYeCcKOn
XUMHH. 3aKOH COXPAaHEHUS MAacChl BEIECTB; 3aKOH COXPAHEHUs U NPEBPALICHUS
DHEPTUU TIPU XUMHUUYECKUX peakiusiX. TermnoBbie 3 (HEKTh XUMUYECKUX PEaKIIUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKOM peakiuu, €€ 3aBUCUMOCTh OT Pa3iNYHbIX (PaKTOPOB.
['oMoreHHbI€ 1 reTEpOreHHbIe peakuuu. Katanus n katanu3aTtopsl.

OOpaTumble U HEOOpaTUMBbIE peaklu. XuMuiyeckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecUsA. (DakTOpPBI, BIMAIOIINAE HA IOJIOKEHHE XMUMHUYECKOIO
paBHOBECHSA: TEMIEPATypa, JABJICHUE U KOHIIEHTPAMU BELIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [arense.

Onextponutuyeckas auccounanusa. CuiibHble U ciaOble  AJIEKTPOJIUTHL
Crenenp nucconmanuu. Cpeaa BOJHBIX pPacTBOPOB: KHCJIOTHAs, HEWTpasbHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIE  peakuud.  CTeneHb  OKUCIIECHMS.
OxucnuTens M BOCCTAaHOBUTENb. IIpomecchl OKHCIEHUS W BOCCTAHOBJICHUS.
BakHeiilline OKHMCIWTEIM W BOCCTAHOBUTEIM. MeTol 3JeKTpOHHOro OalaHca.
DJIEKTPOJIA3 PACTBOPOB U PACIUIABOB BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3Yy4YEHMS] BEIIECTB M HUX IPEBPAILCHMIA:
pa3lIOKEHHE IMEPOKCHJA BOAOPOAA B IPUCYTCTBUM KATaJIM3aTopa, MOJICIH
KPUCTAJNIMYECKUX PEUIETOK, TPOBEICHUE PEeaKIMii MOHHOTO OOMEHa, OIpe/iesieHHe
Cpeabl pacTBOPOB C MOMOIIBK) HHJIMKATOPOB, M3YYEHUE BIMSHUA PAa3TUYHBIX
(akTOpOB HAa CKOPOCTh XUMHUYECKOW peakIMU U TMOJIOKEHHE XHUMHYECKOTO
PaBHOBECHS.

Heopranuuyeckass xXumusi.

[lonoxenne HemeTtaioB B Ilepuoandeckord CUCTEME XUMHUYECKHUX
anementoB J[.U. MenneneeBa u 0coOOEHHOCTH CTpoeHus: ux atomoB. dusnyeckue
CBOMCTBa HEMETAUIOB. AJJIOTPONHUS HEMETAIOB (Ha MpUMEpPE KUCIOPOAa, CEphl,
dbocdopa u yrieposa).

Bonopon. Ilomydyenue, ¢gusnueckue M XMMHUYECKHE CBOMCTBA: PEaKIUU C
METaJlJIaMd M HEMETalUlaMH, BOCCTAaHOBUTEIbHbIE CBOWCTBA. ['mapuabl
TOIUIMBHBIE DIIEMEHTHI.

["amorensl. Haxoxnaenwe B mpupoje, cnocoObl MOJydeHHs, (puznyeckue u
XUMHYECKHE CBOWCTBA. ['asioreHoBoAOpoabl. BaxkHenne KUCIOpOACOAEPKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHble M MPOMBIIIIEHHBIE CIIOCOOBI MOTyYEHUs
rajgoreHoB. [I[pumeHeHune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI MOIYYCHUS
Kkuciopoaa. @u3NUecKkue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBL.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI MOJNy4YeHUs, (Puznueckue u
xuMuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcua cepbl(IV), okcua
cepoi(VI). CepHucrass um cepHas KHCJIOTHI M HX coind. OCOOCHHOCTH CBOMCTB
cepHOM KHUCIIOTHI. [IpumeHenne cepbl U €€ COEMHEHN.

A3zor. HaxoxaeHue B mpupoje, CHocoObl MOIMy4yeHus, (U3UYECKUue u
XUMHUYECKUE CBOMCTBA. AMMMAaK, HUTpUbl. OKCUAbI a30Ta. A30THUCTast U a30THAas
KHUCIIOTHI U uX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [Iprumenenue azora
U €ro COeIMHEHHUI. A30THbBIE y100pEHHUS.

®dochop. Haxoxnenue B mpupoje, crnocoObl MONTydeHHUs, (PU3HUECKUE U
xumudeckue cBoictBa. @ochuasl u dochun. Oxcunsl dochopa, ocdopHas
kucinota u e€ conu. [lpumenenue docdhopa u ero coeauHeHuit. dochopHbie
yaoOpeHus.

VYraepoa, HaxoXJIeHUE B MpUpoje. AJIOTPONHbIE  MOJIU(PUKAIIY.
®duznyeckue W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraeponom. Okcun yriaepoaa(ll), oxcun yrmepona(IV), yrombhnas kucimota u e€
COJIU. AKTUBUPOBAHHBIA yrojib, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCTHIX BEIIECTB, 0OPA30BAHHBIX YTJIEPOJIOM, U €r0
COCMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MoiydeHus, (GU3HUecKue u
xumuyeckue cporictBa. Oxcun kpeMmuusi(IV), kpeMHueBass KHCIOTa, CHIJIMKATHI.
[IpuMeneHue kpeMHus U ero coequHeHuit. CTeKs0, ero moJiydeHue, BUJIbl CTEKIIA.

[Tonoxenne MetamioB B Ilepuoandeckon CUCTEME XUMHUUYECKUX JJIEMEHTOB.
OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX O000J0YEK aToMOB MeTauioB. OOmue
dbuznyeckre cBoiicTBa MeTamuioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHUKE.
CrutaBbl METAJLIOB.

DNEKTPOXUMHUYECKUN PsJl  HampsoKeHuid  MeTamuioB.  OOmue  crnocoOsb

MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHs, MUPOMETAJUTYPIusl,
anekTpoMmetasuryprusi. Ilonsarue o koppo3un MetamioB. CrnocoObl 3alMThl OT
KOPPO3UH.

Ob6mas xapakrepuctuka MmeramuioB [A-rpynmsl [lepuonuueckoit cucTeMsl
XUMUYECKUX OdJieMeHToB. Hatpuii u kanmuii: mnomydeHue, GQU3MYECKUE U
XUMHYECKHE CBOWCTBA, IPUMEHEHHUE NIPOCTHIX BEIIECTB U UX COCTNHEHUM.

OO6mas xapakrepuctuka metaioB IIA-rpynmer Ilepuonnyeckoit cucteMbl
XUMUYECKUX JJIEMEHTOB. Maruuii u KaJblHil: ToNydeHue, (U3HMYEeCKue u
XUMHUUYECKUE CBOWCTBA, INPUMEHEHHUE IIPOCTBIX BEIIECTB M WX COCAUHEHHUM.
XKécTkocTh BOJBI M CITOCOOBI €€ yCTpaHEHUS.



ATIOMUHUN: TTOTy4YeHue, pu3ndeckue 1 XuMUIeCKrue CBOMCTBA, MPUMEHEHUE
MPOCTOTO BEIIECTBA M €ro coeAuHeHu. AmdoTepHbIe CBOWCTBAa OKCHUIA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmas xapakTepucThuka MeTauioB 1o0ouHbIXx mnoarpynn (b-rpymnm)
[Ieproanueckol CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

Pu3znuecKkue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coeauHeHuil. OKCuasl U
ruapokcunbl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarbl U auxpomatbl, UX
OKHCIIUTEINIbHBIE CBOMCTBA. [lonydeHne u npuMeHeHne Xxpoma.

@u3nyeckue M XMMUYECKHE CBOMCTBA MapraHua M €ro COEAUHECHUHU.
Baxneitmue coequnenuss Mapranmna(ll), wmapranna(IV), wapranna(VI) u
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKkne U XUMHUYECKHE CBOMCTBA JKeJIe3a U €ro coeauHeHnil. OKCupl,
runpokcusl U conu xeneza(ll) u xenesa(Ill). [Toayuenue u npuMeHeHue xenesa
Y €ro CIUIaBOB.

Ou3nYeCcKrue U XMMUYECKHE CBOMCTBA MEJIU U €€ coeaquHeHui. [lonyuenue u
IIPUMEHEHUE MEJU U €€ COEUHEHNM.

[Muuk: monydyeHue, (U3MUYECKUE U XUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJA ¥ TUIPOKCUIA LIMHKA, TUAPOKCOKOMIUIEKCHI HUHKA. [[puMenenune
[IAHKAa U €r0 COeINHEHUN.

DKCHEPUMEHTAIbHBIE METOJbl HM3YyYE€HUS BEHIECTB M HX MPEBPAIICHUN:
u3ydyeHue oOpa3loB HEMETAJUIOB, TOpeHHue cepbl, docdopa, kene3a, MarHus B
KUCJIOPOJIe, HW3Yy4YeHHE KoJuleKuuu «MeTtamiel M CIUIaBbl», B3aUMOJICKUCTBUE
HIEJIOYHBIX M IIETOYHO3EMENIbHBIX METAJIJIOB C BOJIOM (BO3MOKHO HCITOJIb30BAaHUE
BUJICOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA M KEJe3a C PacTBOpPAMHU KUCIOT U
1IEJI0YEH, KAYECTBEHHBIE PEAKIIMY HA HEOPraHMYECKUE AHUOHBI, KATUOH BOJIOpOAA
M KaTHOHBbl METAJUIOB, B3aMMOJECUCTBUE THUIPOKCUIAOB QIIOMHUHHUS U I[MHKA C
pacTBOpaMM KHMCIJIOT U LIENOYEH, PEIICHHE DKCIEPUMEHTAIBHBIX 3a4a4 [0 TEMaM
«T"anorens», «Cepa u €€ coequHeHUs», «A30T U (Hochop U MX COECTUHEHUN,
«MeTabl TIaBHBIX TOATPYIIDY, «MeTamibl MOOOYHBIX TTOATPYIII.

XuMHS M KM3Hb.

Ponb xumMun B o0ecriedeHun yCTOMYMBOIO pa3BUTHUs yenoBeuecTsa. [lonstue
O HAay4yHbIX METOJAxX II0O3HAaHUS W METONOJOTHH HAy4YHOTO MCCIEN0BaHUS.
HayuHble TpUHLIMITBI OpraHU3aluu XUMUYECKOTO IPOU3BOACTBA. [IpoMBIITIEHHBIE
CIOCOOBI MOJTYUYEHUS BOXKHEUIIIMX BEHIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHUAKA,
CEpHOM KHUCIOTHI, MeTaHousa). [IpombllieHHbIE CIOCOOBI MOTYYEHUS METAIIOB U
CIUIaBOB. XMMMUYECKOE 3arpsA3HECHHE OKPY KAlOWIEW CpeAbl U €ro MOCIEICTBU.
Poinb xumMuu B 006ecrie4eHH SHEPreTHIeCKon Oe30MacHOCTH.

XuMusi W 340poBbe 4enoBeka. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCII0JIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Posib XUMuK B pa3BUTUHN METULIMHEI.



XUMHMsI THIIU: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE N00aBKkU. Poib xumuu B
o0ecreyeHn! MUIIEeBON OE30MacCHOCTH.

Kocmernueckne u mnapgromepHble cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 MCHOJIb30BaHUSl MpenaparoB OBITOBOM XWMHHM B TOBCEJHEBHOMN
KU3HHU.

XuMHsI B CTPOUTEIHCTBE: BAKHEUIIINE CTPOUTEIbHBIE MaTepuaibl (IIEMEHT,
0eToH).

XUMHS B CEIbCKOM X03siicTBe. OpraHn4yecKkue 1 MUHEpaIbHbIE YA00PEHMUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamHuKa.
Marepuansl 111 31eKTpOHUKHA. HaHOTEXHOIOT M Y.

Pacuérnrble 3agaun.

Pacuétpl: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIeCTBa, Macce WM O00BEMY OJHOrO U3 YYaCTBYIOIIMX B PEAKIUH BEILECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB HMMEET INpUMecH, Macchl (00BbEMa, KOJIMYECTBA BEUIECTBA) MPOIYKTa
peaKkuuu, €CiaM OJHO M3 BEIIECTB JaHO B BHUJAE pacTBOPA C ONPEACIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOrO BEMIECTBA, MACCOBOM JOJM W MOJISIPHOU
KOHIICHTPAIlMM BEIIECTBA B pPAacTBOpE, JOJM BbIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXnpeaIMETHBIX — CBsi3ed TpU  HM3yYeHUH  OOIIed U
HEOpraHW4YeCcKOM XuMHuM B 11 Kiacce ocylIECTBISETCS Yepe3 MCIIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U MOHSITUH, TPUHSATHIX B OTACIBHBIX
IIPEAMETAX ECTECTBEHHO-HAYYHOIO IIUKJIA.

OO01m1e ecTeCTBEeHHO-HAYUYHBIC MTOHSATHUSA: SIBJICHUE, HAYYHBIN (DAKT, TUTIOTE3a,
TEopusi, 3aKOH, aHalU3, CUHTE3, KiaccU(UKaIUs, MEPUOUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DIKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@dusuka: Marepus, MHUKPOMHDP, MAKpPOMHp, aTroM, OJJIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMBI, PAINOAKTUBHOCTb, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, WICAbHBIM ras,
(bu3rYecKue BEIUYHUHbI, €IMHUIIBI U3BMEPEHHUSI, CKOPOCTh, SHEPI'Hs, Macca.

buosorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKkpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpyTOBOPOT BEILECTB U MIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypCHl.

TexHoJorusi: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUIYPIUsi, CTPOUTEIbHBIC
MaTepHUalIbl, CEIbCKOXO3IUCTBEHHOE ITPOU3BOJICTBO, MUILEBAs ITPOMBILLUICHHOCTD,
(bapmaneBTuyecKas IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX



[IpcrapaTtoB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPpHAJIOB, OJJCKTPOHHAA
IMPOMBINIJICHHOCTh, HAHOTCXHOJIOTUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNUN
HA YTI'JIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

B coOTBETCTBUM C CHCTEMHO-IAEATEILHOCTHBIM TMOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTAaTOB OCBOCHUS MpPEAMETa «XHMHUS» Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHUS BBIJICICHBI CIEAYIOIIME COCTABIISIFOIINE: OCO3HAHUE
00YyYalOIIMMHUCA POCCUNCKOW TPAKIAHCKOM HACHTUYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSATEIILHOCTHA U CaMOOIPECICHUIO; HAUTMYUE MOTUBAIUU K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarONIMXCS PYyKOBOACTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU T[IOBEJCHUS;, HAIUYUE
MPaBOCO3HAHUS, SKOJIOTMUYECKON KYJbTYPhl; CIIOCOOHOCTH CTABUTH IEJIU U CTPOUTH
YKU3HECHHBIE TIJIAHBI.

JIndyHOCTHBIE peE3yJIbTAaThl OCBOECHUS IIpeaMeTa «XUMHUSD  OTPa)XaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIILHOW W MPAKTUYECKOW JESATEIHHOCTU
00yJarommxcs B MpoIecce peaan3aiuu o0pa3oBaTeIbHON AeTETbHOCTH.

JIn4HOCTHBIE pE3yJIbTATBl OCBOCHUS TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHUPOBAHHOCTh OTNBITA TIO3HABATEIILHOW W TMPAKTUYECKOW JEeSTEIHHOCTU
oOyyJaronuxcsi B MpoIecce peanu3aiui o0pa3oBaTeIbHON ACATEIBHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHMS:

OCO3HaHUSI 00YUYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00s13aHHOCTEH,
YBAXXEHUSI K 3aKOHY U IIPABOIIOPSIKY;

MPEJICTABJICHUSI O COLUMAIBHBIX HOPMAaX MW MOPaBWIAX MEKIMYHOCTHBIX
OTHOUIIECHHH B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENBbHBIX 3a/a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHHWS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUECOHOMU NEATEIbHOCTH,

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

IIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEOUIO
OTEYECTBECHHON XUMMHU;

YBaXEHUSI K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUUYECKOTO
MPUJIOKEHHUSI XHMHUH, OCO3HAHUSA TOTO, 4YTO JAHHbIE HAYKHM €CThb pPE3YJIbTaT
JUTUTEIBHBIX ~ HAONIOACHUN, KPOIMOTIUBBIX  DKCIEPUMEHTAJIBHBIX  IOUCKOB,
MMOCTOSTHHOTO TPY/Jla YYEHBIX U MPAKTUKOB;



WHTEpECa M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U MOCIETYIOLIEM
aHanM3e WH(POpPMAIIMK O MEPEOBBIX TOCTHKCHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEIACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIINH, CBI3aHHBIC C XUMUUECKUMU SIBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHbIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJAEHUE M TOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN
MOCTYTIKOB;

4) gpopmMupoBaHHs KYJbTYPHI 310POBbSI:

NOHMMAaHHUs LEHHOCTEeH 370poBOro U 0Oe3omacHoro oOpas3a JKU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOo/IeHrs TpaBuil 0€30MacHOro OOpallleHuss € BEUIECTBaMU B OBITY,
ITIOBCEIHEBHOM KU3HU, B TPYIOBOU AECATEIHHOCTH;

MOHUMAHUSl I[EHHOCTH TPaBWI WHJIWBUAYATHLHOTO ¥  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHUS TIOCJICACTBUN W HEMPUSITUS BPEIHBIX NPUBBIUCK (YyHOTpeOIeHUs
aJIKOT0JISI, HAPKOTUKOB, KYPEHUS );

5) Tpy10BOT0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W JPYrMX BHAAX
NEATEIIbHOCTH;

YCTAHOBKM Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKUX 3a]ad
COIIMAJIbHOM HAIMpPaBJICHHOCTH (B paMKaX CBOETO KJlacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPECcCUuil pa3IudyHoOro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS ITPEAMETHBIX 3HAHUI 110 XUMUHU;

YBaXEHUS K TPYY, JIIOISIM TPyAa U pe3yjIbTaTaM TPYJAOBO IesATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHIYalbHOW TpPaeKTOPUU
oOpa3zoBaHusi, Oyaymied mnpodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rNYeCKOro BOCIIUTAHMSA:

AKOJOTMYECKU LENeCOO0pPa3HOr0 OTHOLIEHUS K NPHUPOAEC KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHUMAHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKHX MPOOJIeM, BIIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MTPUPOJHON U COLMATBHOU CpEeAbL;



OCO3HAaHMS HEOOXOAMMOCTH HCIIOIB30BAaHUS JOCTHDKCHUN XUMUW  JUIS
pELIEHHST BOIPOCOB pallHOHAJIBHOTO MPUPOIAOIIOIb30BaAHHS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEl OKPYKaAIOLIEH
MPUPOHON Cpelie, YMEHHS MPOTHO3ZUPOBATh HEOJArOMPUSTHBIE SKOJOTHYECKUE
MOCJIEC/ICTBUA MPEANTPUHUMAECMBIX JCUCTBUM U NIPEOTBpAIIATh UX;

HaJIMYKS PA3BUTOIO SKOJOTHUECKOTO MBIILICHUS, SKOJOTHYECKON KYJIbTYpHI,
OIIbITA JIeSITeIbHOCTH AKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBAaTHCSI UMM B TO3HABATEJIILHOM, KOMMYHUKATUBHOW WU COLMAIBHOMN
MpPaKkTHKE, CIIOCOOHOCTM ¢ YMEHHS aKTUBHO IIPOTHBOCTOSTH HICOJIOTHU
xemogobuu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKH M OOIIECTBEHHOMN IIPAKTHKU;

MOHUMAaHMUS CHeUMUKA XUMHUU KaK HayKH, OCO3HaHMs €€ pojau B
dbopMUpOBaHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJTOCTHOTO
MpeCTaBICHUs] 00 OKpY:KalollleM MUpE KaK O €IUHCTBE MPUPOABI U UYEJIOBEKa, B
MO3HAHUU TPHUPOJHBIX 3aKOHOMEPHOCTEH MW pelieHuH IpodJieM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JUISi COBPEMEHHOM
UUBWJIM3AUM: B €€ TYMaHHCTUYECKOW HAIPaBICHHOCTH W BaXHOW pPOJIM B
CO3/TaHMM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPhl, B PCEIICHHH TJI00AIBHBIX
npo0JjieM yCTOMYHMBOTO PAa3BHTHS UYEJIOBEUECTBA — CBHIPhEBOM, IHEPreTUYCCKOM,
MUIIEBOM U DKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, 00€CTIeYeHUN
YCJIOBUHM YCHENIHOTO TPYJia U SKOJOTHYECKU KOMGMOPTHOM KU3HU KaKJAO0T0 4YjieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJb30BaTh
noJiyyaeMble 3HAHUS JJIsl aHAJU3a U OOBSICHEHUS SIBJICHUM OKPYXKAIOIIEro Mupa u
MPOUCXOIAIINX B HEM M3MECHEHUH, YMEHHUS JeaTh 000CHOBAaHHBIC 3aKIIOUCHHS Ha
OCHOBE HAy4HbIX (DaKTOB M HMCIOIIUXCA JAHHBIX C 1EIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCMOJIb30BaTh XHUMHUUYECKUE 3HAHMUS JIJIs
penieHus mpo0sIeM B peajbHbIX )KU3HCHHBIX CUTYaIIHsIX;

MHTEpeca K MO3HAHUIO, UCCIIENOBATEIBLCKON NEATEILHOCTH;

TOTOBHOCTM M  CIHOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO U
caMO0OOpa30BaHMIO, K AaKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHUM 1O XUMUHU B
COOTBETCTBHH C )KU3HCHHBIMHU MTOTPEOHOCTSIIMU;

MHTEpeca K OCOOCHHOCTAM TpyJa B paziuyHbIX cepax mpodeccruoHanbHON
JIeSITeIIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC pe3ybTaThl OCBOCHHS MPOTPaMMBbI TT0 XMMHUHU Ha YPOBHE
cpeaHero o01Iero 00pa3oBaHus BKIFOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYUaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIC) OOIEHAYYHBIC MOHSATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa | CIHCHU(PUKY METOIOB TIO3HAHUSA,
WCIIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
mpolece, CUCTeMa, Hay4dHbI (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoBaHue, HAOI0/IeHNEe, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaIbHBIC YYeOHBIC NEWCTBUS (MO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

pEryJsiTUBHBIE), o0ecreynBaome (dbopmHpoBaHue (YHKIMOHAIBHOM
IPaMOTHOCTHU M COL[UAJIBHON KOMITIETEHLMU O0yUaroIuXcs;
CIIOCOOHOCTb oOyJaromuxcs UCTIOJIb30BaTh OCBOEHHBIE

MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLUAJIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE pE3YJIbTAaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU H  PETYJSTUBHBIMH
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUS

1) 0a30Bble JIOrHYecKue JeMCTBUSA:

CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeETsATh MM JESATEIbHOCTH, 3ajlaBas IMapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI AESATEILHOCTH C TOCTABICHHBIMU IEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTMUYECKOTO MBIILICHHUS:
BBIJICJIATh XapaKTepHbIC MPU3HAKU MOHSATUM U YCTAaHABJIMWBATh UX B3aUMOCBSI3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS JJII OOBSCHCHHS OTISIbHBIX (PAKTOB U
SIBJICHUI;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU JJI1 KJIACCUPUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIUBATh TMPUYUHHO-CIEJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUThH JIOTMYECKUE pPacCyXJAeHus (MHAYKTUBHBIC, JACAYKTUBHBIC, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJIICHUSAX, (DOPMYJIMPOBATH BHIBOIBI U 3aKIIFOUCHUS;

MPUMEHSITh B MPOIECCE MO3HAHUSI UCIOJIb3yEMbIe B XUMHUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIbHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJ) OJJIeMEHTa, XHMHYecKas (opMylia, YpaBHCHHE XHUMHUYECKOM



peakuuMu — TMpU pelIeHWH Y4YeOHbIX MO3HABATENbHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJEIIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHMA.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOI'O IO3HAHUS BEUIECTB M XUMHUYECKHX
peaKLHnii;

(GbOopMyIMpPOBATH LIEJIM U 3a/1a4U UCCIIET0BAHMS, UCIIOIb30BATh MMOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAaYeCTBE HHCTPYMEHTA
NO3HaHUSI U OCHOBBI JUIsl (POPMHUPOBAHUS TMIOTE3BI MO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M MPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHMS HAOIIOATh 33 XOA0M
npouecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ylibTaT, (OpMYJIUPOBATH
000011IEHUS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHMUS,
COCTaBJIATh OOOCHOBAHHBIM OTUYET O MPOJIETaHHON padboTe;

npuoOpeTaTh OMNbBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEeSITEIbBHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOMCKY METOJIOB pEUICHUS] MPaKTUYECKHX 3a/Jad, NPUMEHEHUIO pa3JInYHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ undpopmanueii:

OPUEHTHPOBATHCS B PA3IUYHbIX MCTOYHHMKAX HHGMOpMauuu (Hay4dHO-
HOMYJIsIpHAsl JUTepaTypa XHMHUYECKOTO COJEp)KaHHUsA, CIpaBOYHBIE IOCOOus,
pecypebl MHTEpHETa), aHaNIM3UpOBaTh MHPOPMALIUIO PA3IHYHBIX BUAOB U (HOpM
IpE/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTH;

(GbopMyJIMpOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U
orOope wuH(pOpMaUU, HEOOXOAMMOW /Jid BBINOJHEHUS Y4YeOHBIX 3aaad
OITPENIENIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJIUILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KayecTBE CpeACTBa MHpu paboTe ¢
XUMHUYECKOM HMH(pOpMalueil: NpUMEHATh MEXNpeAMETHble ((pusmueckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCII0JBb30BATh 3HAKOBO-CUMBOJMYCCKHUE CPEACTBA HATTISAJHOCTH.

KoMMyHUKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:



3aJ1aBaTh BOMPOCHI MO CYILIECTBY 00CYK/1aeMOM TEMbI B XOJI€ Uaora u/uiu
JUCKYCCHUH, BBICKa3bIBaTh HJI€H, ((OPMYIUPOBATH CBOM MPEIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS MTPEIJIOKEHHON 3a0a4H;

BBICTYIIAaTh C TPE3CHTAIUCH pe3yIbTaTOB ITO3HABATCIIBHOW JIESITEIbHOCTH,
TOJIYYCHHBIX CAMOCTOSTEILHO HJIM COBMECTHO CO CBEPCTHHKAMU IIPH BBHINOJIHCHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYSCKOH pabOThI MO MCCIICIOBAHUIO CBOWCTB
U3y4aeMbIX BEIICCTB, PeaTU3allii YYeOHOTO MPOeKTa, U POPMYIUPOBATH BHIBOIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHHUI ITyTEM COIIACOBAHMS IO3UIIUN B
X0J1e 00CYXICHUS 1 0OMEeHa MHCHUSIMH.

PeryiasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIC 1eliCTBUSA:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBJISITH CBOIO IO3HABATEIbHYIO
JEATEeIIbHOCTh, Ompenessis €€ IMeNMu M 3ajadyd, KOHTPOJUPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEAjaraeéMblii ajiroput™m JACHCTBUN mpu
BBITIOJIHGHUM YYEOHBIX UM HCCIEAOBATENbCKUX 3a7a4, BBIOUpaTh HauOolee
3¢ PexTUBHBIA crMOcO0 MX peleHus C Y4ETOM MOJYyYEHUS HOBBIX 3HAHHUHA O
BEIIIECTBAX U XUMUYECKUX PEAKITUSAX;

OCYILIECTBJIATh CAMOKOHTPOJb JACATEIBHOCTH HAa OCHOBE CaMOaHaiu3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHbIE pe3yJbTaThl OCBOEHUS MPOTrPaMMBbI [0 XUMHUU Ha yTriyOJIE€HHOM
YPOBHE Ha YPOBHE CpeaHEero oOuiero oOpa3oBaHUs BKIIOYAIOT cHElU(pUYECKUE
JUIs y4eOHOTo npeaMeTa « XUMHUsD) HayuyHble 3HAHUS, YMEHUS U CIIOCOObI 1eMCTBUIM
10 OCBOEHUIO, MHTEPIPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUIbI EATEILHOCTU
10 TOJYYEHHIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHWUWA B PA3JIMYHBIX YyUEOHBIX
CUTYyallHsX, a TAKKE B PEANIbHBIX KU3HEHHBIX CUTyalUsX, CBA3AaHHBIX C XUMHEN. B
[IporpaMMe II0 XUMHUHU IIPEAMETHBIE PE3yJbTaThl IPEACTABICHbI [0 TrojaM
U3Y4YECHUS.

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOEHMS Kypca «OpraHuueckas XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHWU yCTOWYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEHICHUU TPOOJIEM IKOJIOTHUECKOM, SHEPTETUUECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,
HOBBIX MCTOYHUKOB SHEPIHH, B obecrieueHnn palMOHAIILHOTO
MPUPOJIOTIONIB30BaHUs, B (OPMUPOBAHWM MHPOBO33PEHUS U OOIIECH KyJIbTypbl
YyeJIoBeKa, a TaKXKe DJKOJOTMYECKHU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJIHOM CpEAE;

BJIJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKIIFOYACT:
OCHOBOTIOJIATAIOIIUE MOHITUS — XUMUYECKUM DJIEMEHT, aToM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, p-, d-aTOMHbIE OpOUTAIU, OCHOBHOE U BO30YXKJIEHHOE
COCTOSIHMSI aToma, THOpuAM3alusg AaTOMHBIX OpOuTanedl, HWOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCJIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIEpOAHBIN cKeleT, GyHKIIMOHATbHAS
rpylmna, pajaukaig, CTPYKTypHble (opMysibl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEPHsS CTPYKTypHas U TMPOCTPAHCTBEHHas (TreoMeTpuyecKas,
ONTUYECKAs), H30MEPbI, TOMOJIOTUYECKUH pA, TOMOJIOTH, YIJIEBOAOPOMbI,
KHUCJIOPOJI- U a30TCOJACPIKAIINE OPraHUYECKUE COCAUHEHHUsI, MOHOMED, MOJUMED,
CTPYKTYpPHOE€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHUS, TEOPUM, 3aKOHBI
(nepuonnueckuii 3akoH J[. M. MeHnneneeBa, Teopus CTPOCHHUS OPraHHUYECKUX
BemiectB A. M. ByTnepoBa, 3aKOH COXpaHEHUsI MACChl BEUIECTB, 3aKOH COXPaHEHUS
U TpeBpalieHUs OHHEPruu TMPU XUMHUYECKUX PpEaKIusax), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBICHUM; MPEICTABICHUS
0 MEXaHM3MaX XUMHUYECKUX pEaKIUi, TEePMOJUHAMUYECKUX W KHUHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKAHUsI, O B3aUMHOM BJIMSIHUMA aTOMOB UM T'PYIIIT aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbIN 3 dexTsl, opuentanTsl [ u Il pona);
(bakToIOTHYECKUE CBEJCHHUS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU W 0OE30MacHOM
WCIOJIb30BAaHUU BAXKHEWIIIMX OPraHUYECKUX BEIECTB B OBITY W MPAKTUYECKOU
JEATCIbHOCTH ~ YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUMNAX  XUMHYECKOIO
MPOU3BO/JICTBA (HA MpUMEPE MPOU3BOJICTBA METaHOIIA, TEPepadOTKU HEDTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIC NMPU3HAKU TMOHSTHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCMHOJIb30BAaTh COOTBETCTBYIOLIUE IMOHATUS MPH
ONKCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIMHEHUN;

c(hOpMUPOBAHHOCTH YMEHUM:

UCIIOJIb30BaTh XMMHUYECKYI0O CUMBOJIMKY JJISI COCTaBJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (HOPMYJT OPraHUYECKHUX
BEIIIECTB;

COCTaBJIATh YPAaBHEHUS XUMUYECKUX PEAKIIUN U PaCKPhIBATh UX CYIIHOCTD:
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca »dTUX peakiuii, peakiMii HOHHOro OOMeHa IyTEéM
COCTaBJICHUSI UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH;



W3TrOTaBIIMBaTh MOJEIN MOJIEKYJI OPraHUYECKUX BEHIECTB JIJISl WILTOCTPALIUU
UX XUMUYECKOT0 ¥ MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTaHABIMBATH MPUHAJJICHKHOCTh H3YYEHHBIX
OpPraHMYECKUX BEIIECTB IO HUX COCTAaBY U CTPOCHUIO K OMNpPeIeIEHHOMY
KJIAcCy/Tpynmne COeAWHEHUM, JaBaTb WM Ha3BaHUSA 10 CHUCTEMaTUYECKOMN
HoMmeHknatype (IUPAC) u npuBOIWTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIBHBIX
MPEJACTABUTENICN OPTraHMYECKUX BEIIECTB (ITUJICH, alleTUJICH, TOJYOJI, TJIUIICPUH,
STUJICHTJIMKOIb, (eHos, dopManbierua, aneTaibJIeruj, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJTaHWH, MalibTo3a, (PYKTO3a, aHWINH, TUBUHUI, U30TPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh yMEHHUSI OMNPEACNATh BHJ XHUMHUYECKOW CBS3U B
OPraHUYEeCKUX COCJAMHECHHSIX (KOBAJICHTHAss W WOHHAs CBS3b, G- WM T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHUS TPUMEHSTH TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. byTtiepoBa Jij1s 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpMHUPOBAHHOCTh ~ YMEHHH  XapaKTepu30BaThb  COCTaB, CTPOCHHUE,
dbuznyeckrue M XMUMHUYECKHE CBONCTBA TUMUYHBIX MPEICTABUTENCH pPa3TUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJTKAHOB, IIUKJIOAIKAHOB, aJKEHOB, aJIKaJUEHOB,
aJKWHOB, AapPOMATHYECKUX YTIJIEBOJOPOJIOB, CIUPTOB, albACTHAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTIJEBOJOB (MOHO-, JTU- M TMOJHUCAXaPUOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBS3b  MEXKAY  HUMHM  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIU C MCHOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpMUPOBAHHOCTh YMEHHUS TOJATBEPXKIATh HA KOHKPETHBIX IIpUMeEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOM CLIOCOOHOCTH OPTraHUYECKUX COSTUHEHUM OT
KpPaTHOCTH M THUITA KOBAJICHTHOMU CBSI3U (G- U -CBS3M), B3aUMHOT'O BIMSHHSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOIOPOIHOTO
ceIpbsi (HEeTh, NPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE IPUMEHEHUE MPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTH BIIAJICHUS CHUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
MEeTOJaxX MO3HaHUS — HAOJIOJACHUU, U3MEPEHUH, MOJICTIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 9TH 3HAHUS;

c(hOopMHPOBAHHOCTH YMEHHUS MPUMEHSITh OCHOBHBIE onepauuu
MBICITUTEILHON JEATCIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, 00O0OIIeHUE,



CHUCTEMAaTHU3AINIO, BBISBICHUE MPUUYUHHO-CIEACTBEHHBIX CBSI3€d — ISl U3YUYEHUS
CBOMCTB BEIIECTB U XUMHUYECKHUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSIMU U TIPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIisi
0ojiee OCO3HAHHOTO TOHMMAaHUS CYIIHOCTH MAaTE€pUaIbHOTO E€IMHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPTraHWYECKOW XUMHUU JIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMUPOBAHHOCTh YMEHHUH: TIPOBOJAUTH PaCU€Thl 1O XHUMHYECKUM
dbopMynamM U ypaBHEHHSIM XUMHYECKUX PEAKIUI C UCIOJIb30BaHUEM (DU3UUECKUX
BEMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIECTBA), XapPaKTEPU3YIOIIMX
BEIIIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
dbopmyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX JJIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: POrHO3UPOBATH, AHAJTU3UPOBATH U OLICHUBATh
C TMO3UIMKA  DKOJIOTUYECKOM  O€30MacCHOCTU  MOCHEACTBUSL  OBITOBOM U
MPOU3BOJICTBEHHON JEATEILHOCTU YEJIOBEKa, CBA3aHHOW C MepepaboTKOn
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbIE 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PEUICHUN
po0JIeM B CUTYaIHSIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUN: CAaMOCTOSITEIBHO IJIAHUPOBATH W TPOBOJUTH
XUMHUUYECKUU DJKCIEPUMEHT (MOJYyYeHUE M HU3YUYCHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU VYIIIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/lad O pACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJCHUEM TMPaBUII
Oe3omacHoro oOpamieHusi ¢ BellecTBaMU M J1a0OpaTOpPHBIM 00OPYJOBaHUEM,
dbopMyMpOBaTh 1IEJIb HCCJEAOBAHMS, TPENCTABIATh B pa3IuyHOM (dopme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUM:

co0JIIoaTh MpaBUjIa DKOJOTHYECKH 11€JIECO00PA3HOr0 MOBEICHUS B OBITY U
TPYAOBOM JIEATEIIBHOCTH B LEISAX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
MIPUPOTHOM CPEAbl U JOCTHKEHUS €€ YCTOMYMBOTO PAa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOro JCHCTBHUS HA KUBBIC OPraHU3MBI
ONPENECTEHHBIX OPraHUYECKUX BEUIECTB, TOHMMast cMbIch nokaszaress 1K

aHAJIM3UPOBATH 11€71€CO00PA3HOCTh MPUMEHEHHUS] OPraHMYEeCKUX BEIECTB B
MPOMBIIIVICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHM: OCYIIECTBIATh IEJICHANPABICHHBIN TMOUCK
XUMHUUYECKON MH(POpMAIINU B pa3IMYHBIX UCTOYHUKAX (Hay4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeacTBa MaccoBoi nngopmanuu, MHTEpHET U apyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMHUUYECKYI0 WH(pOpMaIuio, nepepadarpiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHO 3a/1auei.



11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHDa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTHU SIBJIICHUM NPUPOABL, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHHWU yCTOWYHUBOTO
pa3BUTHUSI, B pEHICHUU MPOOJEeM SKOJOTHUYECKON, DHEPreTUYEeCKON U MHUILEBOU
0€30MacHOCTU, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpPHATIOB, HOBBIX
WCTOYHUKOB JHEPTHH, B OOECIEYCHUH PAIMOHAIBHOTO MPHUPOIOINOIH30BaHUS, B
dbopMHpOBAaHUM MHPOBO33PEHHSI W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxKe
AKOJIOTMYECKU OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3JIOPOBBIO U MPUPOIHOM

cpene;
BJIaJICHUE CUCTEMOMU XUMHWYECKUX 3HaHUMH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraloOMIME TMOHATHUA — XUMHYECKHM DJJIEMEHT, aToOM, SJIpO aroma,

M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTATIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3AIMs ATOMHBIX OpOUTaNei, HOH,
MOJICKYJIa, BQJICHTHOCThb, JJCKTPOOTPHIATEIBHOCTh, CTENCHb  OKHCJICHUS,
XUMHUYECKass CBsI3b (KOBaJCHTHAs, WOHHAs, MeTaJUIMYecKas, BOJIOPOJIHAS),
KpUCTAJUTMUECKasT PEMmETKa, XUMHYECKas PEaKIus, pPacTBOP, AJICKTPOIUTHI,
HEAJICKTPOJUTHI, DJICKTPOJIUTHYCCKAS JTUCCOIMAIUS, CTETICHb JUCCOIHUAIINH,
BOJIOPOJHBIN TIOKa3aTelb, OKHUCIUTEIb, BOCCTAaHOBUTEIb, TEIJIOBOH 3 deKT
XUMHUYECKON peakIiu, CKOPOCTh XUMHUYCCKONW PEaKIMi, XUMHUECKOE PaBHOBECHUE;
TEOPUH W 3aKOHBI (TEOPHS DJICKTPOIUTHYCCKOW THUCCOIUAIINN, TEPHOINICCKAN
3akoH [[.1. MenpeneeBa, 3aKOH COXpaHEHUsI MACCHI BELIECTB, 3AKOH COXPAHEHUS U
MPEBpaISHUs] SHEPTUU TPH XUMHUYECKUX PEAKIIMIX, 3aKOH IMOCTOSHCTBA COCTaBa
BCILIECTB, 3aKOH JACHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJHUYECKUHN SI3BIK
XUMHUH, MHPOBO33PECHUYECKHE 3HAHWs, JIGKAINIME B OCHOBE IMOHUMAaHUS
NPUYMHHOCTH W CHUCTEMHOCTH  XUMHUYCCKUX  SBJICHUH;  COBPEMCHHBIC
MPEACTABICHUS] O CTPOSHHUM BEIECTBA HA aTOMHOM, HOHHO-MOJIEKYJSIPHOM H
HaIMOJICKYJISIPHOM YPOBHSIX; TPEJCTABICHUS O MEXaHM3MaX XHUMHUYCCKHX
peaknuii, TEPMOAMHAMUYCCKUX W KHHETHYCCKUX  3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XUMHUYECKOM pPaBHOBECHH, PAacTBOPAaX M AWCIEPCHBIX CHCTEMaXx;
(haKTOJIOTHYCCKHE CBEJICHHUS O CBOMCTBAxX, COCTaBe, MOJYyYeHHUH U Oe30macHOM
WCIIOJIb30BaHUN BXKHEUIIMX HEOPTaHUYECKUX BEIIESCTB B OBITY M NMPAKTUYCCKOU
NEATETPHOCTH  YeJOBEeKa, OOMUX  HAYYHBIX  NPUHIUIAX  XHMHYECKOTO
MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUM: BBISABIISATH XapaKTEPHBbIC MPH3HAKU TTOHSATHM,
yCTaHaBJIMBAaTh UX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIONINE TMOHSATHS MPH
OTMCAaHUHU HEOPTAaHMYECCKUX BEIIECTB M MX MIPEBPAIICHHIA;



c(OpPMUPOBAHHOCTh YMEHHUS HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY MJIs
coctaBieHUss (GOpMyJl BEIIECTB M YpaBHEHUH XHUMHUYECKUX  pEaKLuH,
cuctematnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUSI ONPEAEIIATh BAJIEGHTHOCTb U CTENEHb OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOW CBA3M (KOBaJEHTHas,
WOHHAs, METaJJInyecKas, BOJOpPOAHAs), THUIl KPUCTAUIMYECKOW pemETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCTb CBOWCTB BEILLECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUMNA KPUCTAUIMYECKOW PpEIIETKH, OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBS3H;

c(hOPMUPOBAHHOCTh ~ YMEHUH:  KIACCU(PUIMPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIUU 110 PA3JINYHBIM MpU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BEIIEeCTB, TEIUIOBOMY 3(PQEeKTy peakiuuu, U3MEHEHUIO
CTENEHEH OKHUCJICHHSI BJIEMEHTOB, OOpaTHMOCTH, YYacTHIO KaTajau3aropa u
JPYTHUE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH ISl KilacCU(PUKaUU
M3Yy4aeMbIX BEILECTB U XMMUYECKUX PEAKLUN;

c(OpPMUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI MEPUOINYECKOr0 3aKoHa Jl.
W. MenpneneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSCHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIUU;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHUX OJJIEMEHTOB IEPBOrO—4ETBEPTOIO IEPHUOIOB
[lepuonnueckoit  cucremsl .M.  MeHngeneeBa,  uCNONb3ys  MOHSTHUA
«QHEPIreTHUUECKUE YPOBHU», «IHEPreTUUYECKUE MOMYPOBHH», «S-, p-, d-aTOMHbIE
opOUTanm», «OCHOBHOE M BO30YKIEHHOE SHEPreTUYECKUE COCTOSIHHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB XMMHYECKHX 3JEMEHTOB M MX
coeAuHeHn mno mnepuogam W rpynmnaMm llepumonmueckont cucremsr [ N
MeHieneeBa, BaJIEHTHbIE BO3MOXHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOUECK;

c(OpPMUPOBAHHOCTh ~YMEHMH: XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME
XUMHYECKME  CBOMCTBA  BEHIECTB  pPA3JIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYIIECTBOBAHUE T€HETUYECKOW CBS3M MEXKJYy HEOPraHMYECKHMM BEIECTBAMU C
IIOMOIIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIUM;

c(OPMUPOBAHHOCTh ~YMEHHUSI PacKpblBaTh CYIIHOCTb: OKHCIUTEIIbHO-
BOCCTAHOBUTENBHBIX PEAKIMA MOCPEICTBOM COCTABJIEHHS 3JEKTPOHHOIrO OanaHca
ATUX pPEaKUWid; peakuuid HOHHOrO OOMEHa MYTEM COCTABICHHS UX TMOJHBIX U
COKpAIIEHHBIX  WOHHBIX  YpPaBHEHMM;  peakUud  TUAPOJIN3a;  PEaKUUu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB LIMHKA U AIFOMHUHMS);



c(OPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUI C y4ETOM HMX DHEPreTUYECKHX XapaKTEPUCTUK, XapaKTep
U3MEHEHHUS] CKOPOCTH XHMMHYECKOM peakuuu B 3aBHCUMOCTH OT pa3JIMYHBIX
(bakTOpoB, a TaK)Ke XapakTep CMELIEHUsI XUMUYECKOT0 paBHOBECHS MO/ BIUSHUEM
BHEITHUX Bo3zeicTBuil (mpunmun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XMMHUUYECKHUE peakuH,
JeXalle B OCHOBE NPOMBIIUICHHOIO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHUaKa,
o0lMe Hay4dHble NPHUHIMIBI XUMUYECKUX MPOU3BOJCTB; 1€JIeCO00Pa3HOCTh
NPUMEHEHHUs HEOPraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOPMUPOBAHHOCTh BIJIAJICHUSI CUCTEMOM 3HAHMM O METOJAX HAYYHOIrO
NO3HAHUA SBJICHUM NpUpoabl — HAOIIOJEHUE, HU3MEpPEHUEe, MOJACIUPOBAHUE,
HKCMEPUMEHT (PEaJbHbIA U MBICIICHHBIH), HCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHMS ITPU SKCIIEPUMEHTAIBHOM HCCIEA0BAHUM BEILIECTB
U 108 OOBSCHEHUS XHMHYECKUX SIBIICHUW, HMMEIOIIMX MECTO B MPUPO/E,
MPAKTUYECKOHN AESTEIbHOCTH YEJIOBEKAa U B TIOBCEAHEBHOM JKU3HU;

c(OpPMUPOBAHHOCTh YMEHHS BBISBISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
HNOHATUSMU M NPEJCTABICHUSAMH JPYTHX €CTECTBEHHO-HAYyYHBIX IPEAMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAaHUS MATEPUATILHOTO €IMHCTBA MUDPA;

c(hOpPMUPOBAHHOCTh YMEHHUSI TPOBOJUTH PACUYETHI: C HMCIOJb30BAaHUEM
NOHATUI «MaccoBas JI0JS BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUS»;
Macchl BELIECTBa WK 00BbEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyUYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro 3ddexra
peaklyy; 3HA4€HHs] BOJOPOJAHOrO IMOKa3aTesis PAaCTBOPOB KHUCJIOT M LIEIOYEH C
U3BECTHOM CTEMEeHbI0 JUCCOLMAMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
IPOJYKTa PEAKUMH, €CIIA OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJIE PACTBOpA C
ONpeIeIEHHOM MacCOBOU J0Jiel PacCTBOPEHHOIO BEIIECTBA WM JIAHO B M30BITKE
(MuMeeT mTpHUMECH); JOJIM BbIXOJA MPOAYKTa peakluH; OOBEMHBIX OTHOIICHHI
ra3os;

c(OpPMHUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IJIAHUPOBATh W MPOBOAUTH
XUMUYECKUNA  JKCMEPUMEHT  (IIPOBEACHHE  peakuuid  HOHHOrOo  OOMEHa,
MOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPENEICHUE
Cpelbl pacTBOPOB BELIECTB C IIOMOIIBK) HWHAMKATOPOB, W3YYEHUE BIIMSHUSA
pa3auuHbIX  (PAKTOPOB HAa  CKOPOCTh XUMHYECKOW  peakiuH, pelieHHe
SKCIEPUMEHTANBbHBIX 3a7ad 1o TemaM «Mertamiey u  «Hemeramns») ¢
cOOJII0/IEHHEM MPaBUJT O€30MacCHOr0 OOpalleHusl ¢ BEUIECTBAMU U JaOOPATOPHBIM
o0opynoBaHueM, (GOpMyJIHpPOBaTh 1LIE€Ib  HUCCIEJOBAHMS, MPEACTABIAThH B
pa3iaudHOil opMe pe3ysbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh U OLCHUBATh UX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTH YMEHUH: COOIIIOIATh MPABUJIA MTOJIH30BAHUS XUMUYECKON
nocyol M JabopaTopHbIM 00OpyJOBaHUEM, OOpaIIeHUs C BEIIECTBAMH B
COOTBETCTBUU C HMHCTPYKIHUSMH IO BBINOJHEHUIO JIAOOPATOPHBIX XHUMHUYECKHUX
OTBITOB, JKOJOTUYECKH 1€JIeCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOMH
JEATEIIbHOCTH B LIEJIIX COXPAHEHUSI CBOErO 3J0POBbSI, OKPYXKAIOIIEH MPUPOTHOM
cpeapl U JIOCTMXKEHHSI €€ YCTOWMYMBOTO Pa3BUTHUS, OCO3HABaTh OMNACHOCTH
TOKCUYECKOTO JICUCTBUSI HA >KUBBIC OPraHU3MBI OMpPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMMas cMbIc nokazarens [TIK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYIIECTBIATh II€JICHANIPABICHHBIN TOWCK
XUMUYECKON nH(MOPMAINHU B PA3IMYHBIX UCTOYHUKAX (Hay4dHas U ydeOHO-Hay4YHas
JUTEpaTypa, CpeacTBa MaccoBoil nHGopManuu, MIHTEpHET U apyrue), KpuTUYECKU
aHAJTM3UPOBATh XUMUUYECKYIO0 UH(pOpMAIMIO, IepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHUU C TTOCTAaBIICHHOM Yy4eOHOM 3a/1aueH.
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JI1 YYHEHUKA

Kiace HaszBanue ABTop yucOHHKa N3paTenscTBO
yueOHUKa
10 xn. | Xumus. 10 knace | Epemun B.B., Ky3smenko H.E., Tepennn B.U., | OOO
Hpoznos A.A., Jlynun B.B.; mox pex. Jlynuna "IIPODA"
B.B.
11 k. | Xumus. 11 xknace | Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., 000
Jlynun B.B., nox penakuuen Jlynuna B.B. "JJTPODA"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Poccwuiickas anexktponHas mikona https://resh.edu.ru/

bu6nuorexa [HOK: 10 kmacc https://lesson.edu.ru/04/10
11 knacc: https://lesson.edu.ru/04/11







