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IHOACHUTEJIBHAA 3AIINCKA

Pabouast mporpaMMa mo XMMUU Ha YpOBHE CPEIHEro O0IIero oOpa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
benepanbHOI oOpa3oBaTenbHON IpOrpaMMbl CpPEIHETO o011ero
obpazoBanusi(POIl COO), npencrapnennbix B denepaibHOM TOCYAapCTBEHHOM
obpazoBarenbHoM cTaHgapre COO, c¢ yuérom KoHueniuu mnpenoaBaHus
y4eOHOro mpeamera «XHUMHs» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoii
depepaluy, pean3yIOMIUX OCHOBHbIE 00pa3oBaTENIbHbIE MPOTPaMMbI, U
OCHOBHBIX TOJNOKeHH «Ctparerun pa3BuTusi BocnuTanuss B Poccuiickoit
deneparuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO W3YUYEHUsI 3aHMMAaeT BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanusi ydammuxcs 10-11 kimaccos.
N3yuenne mnpeamera, peanusyemMoe B yCIoBHiIX —Au@depeHIIMPOBAHHOTO,
npopUILHOTO OO0Yy4YeHMs, MPU3BAHO OOECIEeYuTh 00IIeo0pa3oBaTeIbHyI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aZanTary X K OBICTPO MEHSFOIIMMCS YCIOBHSIM JKU3HHU B COIIMYME, a TAKXKE JIJIS
IPOJIOJDKEHUsT O0y4YeHHUs] B OpraHu3anusiax MpodecCHoHaIbLHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSETCS OJJHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamme mnmo XumMuu Ha3zHaueHHE TpeaMera «XUMHUS» TMOJIydaeT
NOJpOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBMM €  OCHOBONOJIArarolUMU
nosioxkeHusiMu ®PI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COAEpKaHU,
pe3yibTaToB OOydeHHs] W TpeOOBaHUI K YpPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBISIFOTCS CJEAYIOIIME BBIMNOJHIEMBIE MPOrPAMMOMN MO
XUMUU QYHKIIHH:

« uH(OPMAIIMOHHO-METOIMYECKAsl, peanu3alus KOTOpoll obOecreunBaeT
MOJIYYCHUE TIPEICTABIICHUS O IIeNISIX, COACP)KAHWU, OOIIEH CTpaTeruu
0o0y4eHHs, BOCIUTAHUS U PA3BUTHUSL 00YUAIOIIUXCSl CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO NpoduIs;

e OpraHu3alMOHHO-IUIAHUPYIONIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ICJICHUE: TPUHIUIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTH
U3y4eHHUs Y4eOHOro MaTepualia, KOJIWYECTBEHHBIX U KAaYeCTBEHHBIX €T0
XapaKTePUCTUK; TOIXO0JI0B K (HOPMHUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJII Y OLEHKH O0pa3oBaTeNIbHBIX JOCTHXKEHHN OO0y4aroluxcs B
paMKax UTOTOBOM aTTecTallud B (QopMe €IUHOTO TOCYAapPCTBEHHOIO
HK3aMEHA MO XUMHUH.

[Iporpamma a1 yriryOI€HHOTO N3YUYEHUST XUMUU:



e YCTAaHABJIMBACT WHBAPUAHTHOE NPEIMETHOE COJAEp)KaHue, 00s3aTeIbHOe
JUIST W3Y4YeHUsT B paMKaX OTHCNbHBIX Mpoduiei, mnpemrycMaTpuBaeT
pacnpenesneHie W CTPYKTYPUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JTMHUSAM/pa3iesaM Kypca;

« 1aéT NpUMEpHOEe paclpeaesieHue y4eOHOTO BPEMEHH, PEKOMEHIYEeMOIo
JUTSI U3yYEHUSI OTACIIbHBIX TEM;

e IpeajaraeT MNPUMEPHYIO MOCIEAOBATEIIbHOCTh U3YYEHHUS Y4eOHOro
Marepuaia ¢ y4ETOM JIOTUKH MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JA€T METOAMYECKYIO MHTEPIPETALMIO LIeJIEN U 3a7a4 U3y4eHUs MpeaMera
Ha yTriyOJIEHHOM YpOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmiero o00pa3oBaHMs, COACPKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTelbHON
MIPOTrpaMMBbl CpeaHero o0rero oOpa3zoBaHUs (JIMYHOCTHBIX,
METaIpeJMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIbHBIX JEHCTBUNA  00ydYarolmerocs IO OCBOCHHIO
coJiepKaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B MPOTPpaMME MO XUMHUH MPETyCMOTPEHA
PEEeMCTBEHHOCTh C OOy4YeHHEM XUMHUU Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi. 3a TmpelejIaMd  YCTAaHOBJICHHOW MPOrpaMMON 1O  XUMHUU
00s3aTeNIbHON (MHBAPUAHTHOW) COCTABIISIONIECH COJIep KaHUsl y4eOHOro mpeamera
«XuMHS» OCTa€TCs BO3MOXKHOCTHb BBIOOpa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpasi JI0JKHA OMPENEsAThCS B COOTBETCTBUM C HAINPaBICHUEM KOHKPETHOIO
npoduis 00yueHus.

B cootBeTcTBUM ¢ KoOHuEeNTyaidbHbIMU mojoxeHusmMu PIrOC COO o
HAa3HAYEHUU TIPEIMETOB 0a30BOro M YMIIyOJIEHHOIO YpOBHEH B CHUCTEME
nudpepeHIupoOBaHHOTO OOYy4YEeHUsI Ha YPOBHE CpPEeAHEro o01iero oOpa3oBaHUS
XUMUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HAMpaBiIeH Ha pean3aIuio
INPEEMCTBEHHOCTH €  MOCIEAYIOIIMM  3TAalOM  MOJYYEHUS  XHUMHYECKOIO
oOpa3oBaHMsI B paMKax H3Yy4YEeHHsS CIELUUAJIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OPTaHU3AIMSAX CPEIHETr0 MPOodeccCHoHaILHOTO
oOpa3zoBanus. B 3TOi CBA3M M3ydeHHE MpeaMeTa «XHUMHS» OPUEHTUPOBAHO
NPEUMYIIIECTBEHHO HA paclIMpeHue U  yriayOJieHWe TeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIUXCS, BEIOPABIIUX OMPENEAEHHBIN MPOodUih
0o0y4eHHs1, B TOM YHCIIE C NEPCHIEKTUBON MOCIEIYIOETr0 MOTYYEHUSI XUMUYECKOTO
o0pa3oBaHus B opraHuzainusax npodeccuoHanbHoro oopazoanus. Hapsiay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k minaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTEIBFHON MPOTPaMMBI  CpeIHEro 00IIero oOpa3oBaHUs
U3ydeHUE TMpeamMeTa «XUMHUS» OPUEHTHUPOBAHO TaKKe Ha pelieHue 3aaad



BOCITUTAHUS U COIMAJILHOTO Pa3BHUTHs O0ydaromuxcs, Ha GOpPMHUPOBAHUE y HHX
OOIIEMHTEINIEKTYalIbHBIX YMEHHUI, YMEHUN paluoHaIM3alMu y4eOHOro Tpyda U
0000IIEHHBIX  CIOCOOOB  JICSATEIBHOCTH, HWMEIOIIUX  MEXIUCHUILUIMHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsomuMu npeaMera «XuMus» Ha YpOBHE YriayOIE€HHOTO W3Y4YCHHS
SBIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HEopranuyeckas Xumus». [Ipu onpeaeneHun moaxoa0B K 0TOOPY M CTPYKTYPHOU
OpraHM3allH COACPKAHMUS ITUX KYpCOB B MpOrpamMMme IO XHMHU 33 OCHOBY
npunatel nojoxkeHuss ®PI'OC COO o paznuumsx 0a30BOr0 W yriayOiIEHHOTO
YpOBHEH U3yUeHUs IpeaMeTa.

OcHoBy conepxkanust KypcoB «Opranumyeckas xumus» U «OOmas u
HEOpPTaHWYEeCKash XUMUS» COCTaBISIET COBOKYITHOCTh NPEIMETHBIX 3HAHUK U
YMEHUH, OTHOCAIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS IpeAMeTa. IJTa CHUCTEMA
3HaHUU TIOJyYaeT OIpeneEHHOEe TEOPETHUECKOEe JOMOJHEHHE, MO3BOJISIONIEE
OCO3HAaHHO OCBOWTH CYHIECTBEHHO OONbIIUNA O00BEM  (AKTOIOTHYECKOTO
matepuasna. Tak, Ha yriayOJIE€HHOM YpOBHE H3y4eHMs MpeaMera olecreyueHa
BO3MOXKHOCTh 3HAYUTEILHOTO YBEJIMUYEHHS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOMCTBAX MX COCAMHEHHWH HA OCHOBE PACIIUPEHHS U YTITyOJIeHUs
NPEICTaBICHUNA O CTPOSHUM BEIIECTBA, XMMHYECKOW CBS3UM U 3aKOHOMEPHOCTSIX
IPOTEKaHUs PEAKIU, paCCMATPUBAEMBIX C TOYKH 3PEHUS] XUMUUECKOU KUHETHKU
U TepMoAWMHAMHKH. M3ydeHune mnepuoguveckoro 3akoHa u [lepmomudeckoit
CUCTEeMBl  XMMHYECKHX  DJIEMEHTOB Oasupyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKasl CBS3b
OOBSCHSIETCS C TOUKU 3PEHUS YHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXKE C TOUYKH 3PEHHUS MEXaHM3MOB e€ oOpa3oBaHus. M3ydeHue
TUTIOB ~ peakuui  JIomojHseTcss  (GopMHpoBaHMEM  MpEACTaBICHUH 00
AIEKTPOXUMHUYECKUX MPOIECCaX U DIEKTPOIU3E PACIUIaBOB M PACTBOPOB BEIIECTB.
B kypce opraHnueckoil XMMHHM MPU PACCMOTPEHUU PEAKIHUOHHOW CIOCOOHOCTH
COCIMHEHUM yzenseTcss 0co00e BHUMaHUE BOMPOcaM 00 3JIEKTPOHHBIX dPdeKTax,
0 B3aMMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Ocoboe 3HaueHWEe WMEET TO, YTO Ha COJCpKaHHUE KypCOB XHMHU
yrayOIEHHOTO YPOBHS U3YUYECHHUS JUISl KJIACCOB OMPEAEIEHHOTO PpOoduis (TIaBHBIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep [ONOJHEHHH K oO0mei cucreme
PEIMETHBIX 3HAHWIN) OKa3bIBAIOT BIMUSHHUE CMEXKHbIE TIpeaIMeThl. Tak, Hampumep,
B COJICP)KaHUM MpeIMeTa I KJIACCOB XUMHUKO-(U3UYECKOro Mpoduiis OO0JIbIIoe
3HauY€HHE OYJyT UMETh 3JEMEHThl y4eOHOro marepuayia nmo oomei xumuu. llpu
U3y4YeHUU IMpeMeTa B JIaHHOM Cllydyae akIeHT OyneT caelaH Ha OOLIHOCTh
METOJI0B MO3HaHHUSA, OOUTHOCTh 3aKOHOB U TEOPUM B XUMHUU U B (U3HKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHas Teopusi B (U3HMKE), 3aKOHBI COXpaHEHUS



MacChl M JHEPIUM, 3aKOHbl TEPMOAVHAMUKH, D3JIEKTPOIN3a, MPEACTABICHUA O
CTPOEHHUH BELIECTB U JAPYroe.

B TO e BpeMsa B CoAepKaHMM IpeaMeTa JUIsl KJIACCOB XHWMHMKO-
Oounojornyeckoro npoduiist OoNbIIMA yAENbHBIA BeC OyJeT UMETh OpraHHYecKas
xumus. B 3TOM ciiydae mpenocTaBisieTcss  BO3MOXHOCTh  Ansi  Oosee
OOCTOSITEILHOTO ~ PAacCCMOTPEHHS  XMMMUYECKOH  OpraHu3aluy  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMbI, B COCTaB KOTOPOWM BXOJAT, K MpUMEPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIMIUIbI, OEIKH, YIJIEBOJbI, HYKJIEHHOBbBIE
KHUCJIOTBI U Apyrue. IIpm 3ToM 3HaHMA O COCTaBe M CBOMCTBAX NPEACTABUTEIECH
OCHOBHBIX KJIaCCOB OPraHMYECKUX BEIIECTB CIIY)KAaT OCHOBOM I W3y4YCHUS
CYILIIHOCTH IPOLECCOB (POTOCUHTE3A, AbIXaHUsI, TUIIEBAPEHUS.

B nnane ¢opmupoBaHus OCHOB Hay4HOIO MHUPOBO33PEHUS, OCBOEHUS
0OIIIEHayYHBIX METOJIOB [TO3HAHMSI U OTIBITA MPAKTUYECKOIO MPUMEHEHHUS HAYYHBIX
3HaHUU HW3y4YeHHE TpeaMeTa «XUMHUs» Ha yriayOJa€HHOM ypOBHE OCHOBAaHO Ha
MEXKIPEAMETHBIX CBA3SIX C Y4YEOHbIMH MpeAMETaMHu, BXOASIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuyHble NpeaMmeTsl», «Marematuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3yueHum ydeOHOTO mpeaMeTa «XUMUS» Ha YrayOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOT'O U CpeAHero olIiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MepBOCTENIEHHON 3HAYMMOCTH SIBISieTCS (DOPMHPOBAHUE OCHOB
HAyKW XUMHUU Kak oOO0JIACTM COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIIbHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHhI. Pemenne
TOM 3amauv Ha YriayOJN€HHOM YpPOBHE W3Y4YEHHUs MpeaMeTa Ipeanosaraer
peanu3anuio TaKux LeseH, Kak:

« (QopmMupOBaHUE NPEJICTABICHUNA: O MaTepUaIbHOM E€IUHCTBE MHpa,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBJIEHUM IIPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HAayK W €€ BeAylled poau B O0ecrnedyeHuu
YCTOMYMBOIO  pPa3BUTHS  YEJOBEYECTBA: B  PEHIEHUWH  IpoOsemM
HKOJIOTHYECKOM, YHEPreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B PAa3BUTHU
MEULMHBI, CO3JaHUH HOBBIX MAaTE€pUaJOB, HOBBIX HCTOYHUKOB YHEPIHH, B
o0ecreyeHnr palMoHaIbHOTO MPUPOIONOJIb30BaHusA, B (POpMUpPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJbTYphl YEJIOBEKA, a TAKKE 3KOJIOTMYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBbIO U MPUPOIHOU CpeJIE;

e OCBOGHHME CHCTEMBl 3HAaHWW, JIeXKAalIMX B OCHOBE XHMMHYECKOU
COCTAaBJISIFOLIEH €CTECTBEHHO-HAYUYHON KapTUHBI Mupa: GyHAaMEHTAIbHBIX
NOHATHUM, 3aKOHOB M TEOPUH XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX IPOTEKaHUS XUMUYECKHUX DPEaKLUUl, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
HAYYHBIX MPUHIUINAX XUMHUYECKOTO MPOU3BOJICTBA;

« (opMupoBanue y oOyyJarommxcst OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHYECKUX 3HAHUU [JIs1 OOBACHEHUS
KITFOUEBBIX HJIEH U TPOOJEM COBPEMEHHOM XUMUU, JJII OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOIY;
I'PaMOTHOTO pelIeHus MPo0JIeM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OLIEHKHU C MO3UIIMI 3KOJIOrMYeCKO 0€30MacHOCTH MOCIEICTBHMA
OBITOBOMI M MPOHU3BOACTBEHHON [EATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMUYECKUM  TPOU3BOACTBOM, HCIOIB30BAaHUEM U  MEpepadOTKOMN
BEIIECTB;

o yriuyOJieHHWE TPEeJCTaBICHUNH O  Hay4dHbIX  METOJaX  TO3HaHWI,
HEOOXOJUMBIX [ TPUOOPETEHUS] YMEHHUM OPUEHTUPOBATHCS B MHUpPE
BCIIECTB M OOBSICHCHHS XUMUYECKUX SIBICHHM, WMEIOIUX MECTO B
PUPOJIE, B MPAKTUYECKON JIEATEIIbHOCTH U TOBCEHEBHOM KU3HHU.

B mane peanuzanuu nepBOOYEPEAHBIX BOCHUTATEIBHBIX M Pa3BUBAIOLIUX
(GYyHKUMNA TENOCTHOM CHUCTEMBI CPEJHEro oOuiero oOpa3oBaHUs NpPHU U3YUYEHUU
npeamMera «XUMHUS» Ha  yrIIyOJI€HHOM ypOBHE 0OCOOYI0  aKTyaJbHOCTb
IPUOOPETAIOT TaKUE LT U 3a]]a4H, KaK:

e BOCHUTaHUE YOEKIEHHOCTH B TI03HABAEMOCTH SBJIICHUM TPUPOJIBI,
YBaXEHUSI K TMpOIecCy TBOPYECTBA B 00JIACTH TEOPETHUUECKUX U
MPUKIIAIHBIX HUCCIEAOBAHUNM B XUMHUHU, (POpMHUpPOBAHME MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTUBAIIMK K OOYYEHHI0O ¥ TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOCHHS
00111€4eI0BEYECKUX LIEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
crocoOHOCTe oOywatonuxcsi, (OPMHUPOBAHHE Yy HUX CO3HATEIHHOTO
OTHOIIEHUSI K CcaMoOOpa30oBaHUIO MW HEMPEPHLIBHOMY OOpa30BaHHUIO Kak
YCJIOBUIO YCHEHIHOW MpodecCuOHaTbHOM U 00I1I€CTBEHHOM JAESITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 U IMOTPEOHOCTH B
3I0POBOM 00pa3e KU3HWU;

« (GopMHpOBaHHE yMEHUW M HABBIKOB Pa3yMHOTO MPUPOIOTOIL30BAHMS,
Pa3BUTHE IKOJIOTUYECKON KYJIbTYPBhI, IPUOOPETEHUE OMBITA 00IIECTBEHHO-
TMIOJIE3HOM IKOJIOTUYECKOMN AESITEITbHOCTH.

OOGmee Yncino 4acoB, MPEAYCMOTPEHHBIX ISl U3YUEHUSI XUMUM HA YIIIyOJE€HHOM
YpOBHE CpeaHero obmiero oopasoBanus, coctabiser 204 gacos: B 10 kmacce —
102 vaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B Heento).



COJEPXKXAHUME OBYUYEHUA
10 KUIACC

OPTAHUYECKAS XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMMH.

[Ipenmer W 3HayeHHWE OpPraHUYECKOM  XMMHUH, IIPEACTABICHUE O
MHOT000pa3uH OPraHUYECKUX COCTUHEHHI.

DJEeKTPOHHOE CTPOEHHE AaToMa YIJepoJa: OCHOBHOE U BO30YXIEHHOE
COCTOSIHUA. BanleHTHbIE BO3MOXKHOCTHM aToMa yriepoaa. XHUMHUYECKass CBA3b B
OpraHUYeCKUX COCAMHEHMSX. Tumbl TruOpUAM3alMU aTOMHBIX oOpOuTaien
yriepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOU CBsI3M (OOMEHHBINA U JIOHOPHO-
aKLENTOpHbIA). Tumbl NEpeKpbIBaHWS AaTOMHBIX OpOUTaneil, G- U T-CBS3U.
Onunapnasi, 1BOMHAs M TpoiHas cBsi3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYyJIax
opranunveckux BemiectB. [loHsTHe 0 CcBOOOJHOM pajaukane, HykKjiIeopuie u
anekTpodue.

Teopust cTpoeHus oOpraHudeckux coeauHeHu A.M. byrtnepoBa u
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOECHUS
OPraHMYECKHUX COEAMHEHUH. MOoneKkynspHble U CTPYKTYpHbIE  (OPMYJIBL
CrpykrypHble GOpMYyJbl  pa3IUYHBIX BUJOB: pPa3BEPHYTas, COKpalIEHHAs,
ckenetHass. M3omepus. Buasl H30Mepuu: CTPYyKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHBIE 3((HEKTH B MOJEKYJIaX OPraHUYeCKUX COCNMHEHUN (MHIYKTHUBHBIN
¥ ME30MEPHBIA YPPEKThI).

[IpeacraBnenne o kiaccupuKalMy OpraHuyeckux BemecTB. [loHsTHe o
dbyHkuronanbHoOM rpymnmne. ['omosnorus. 'omonorunueckue psinpl. Cucremarnueckas
HOMeHKaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTZEJIBHBIX ITPEACTABUTEIIEH.

Oco0OeHHOCTH W KJacCU(pHUKaALUs OpPraHMYECKUX peakuuil. OKHUCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTANbHBIE METOJbl HM3yYEHHUS BELIECTB M HMX IPEBPALICHUN:
O3HAaKOMJIEHHME C O0pa3uaMy OpPraHMYeCKHX BEIIECTB W MaTepuajlaMd Ha HX
OCHOBE, OMNBITHl II0 MPEBPAIICHUIO OPraHUYECKHX BEIIECTB IIPU HArpeBaHUU
(nnaBieHue, OOYIJIMBaHME W TOPEHHUE), KOHCTPYHUPOBAHUE MOJAEIEH MOJIEKYJ
OpraHUYECKUX BELIECTB.

YriaeBoaopoasbl.

Anxanpl. ['oMomornueckuii ps ankaHoB, o0mias ¢popMyina, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI AJIKAHOB, Sp°-
ruOpuau3alysl aTOMHBIX OpOuTanel yriepoja, o-cBsi3b. dusmyeckne CBONCTBA
AJIKaHOB.



XUMUYECKHE CBOMCTBA aJKaHOB: PEAKIUU 3aMEUICHUs, H30MEpU3alluH,
JNETUAPUPOBAHUS, IUKIN3ALNKN, TMPOJIN3a, KpEKUHra, ropenus. [IpeacraBinenue o
MEXaHU3ME PEAKIUN pAAUKAIBHOTO 3aMEIICHUS.

Haxoxnaenue B npupoze. CriocoObl MOTYyUYEHUS U TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. O6mras ¢popmyiia, HOMEHKIaTypa U n3omepus. OcoOeHHOCTH
CTPOCHHUS M XUMHUYECKUX CBOMCTB MajbiX (LMKJIONPOINAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIONEHTAH, ITUKIJIOTeKCaH) IUKIoadkaHoB. CrocoObI MONMyYeHUS U
MPUMEHEHHE [IUKIOAIKAHOB.

Ankensl. ['oMoyiorudeckuil psii aakeHoB, obOmas (Gopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ ajJKEHOB, Sp°-
rudpuau3anmsi aTOMHBIX opOuTaned yriepoaa, o- U m-cBA3u. CTpyKTypHas u
reomeTpudeckas (IUc-TpaHc-) wu3oMepusa. Du3nyeckue CBOWCTBA aJIKEHOB.
XUMHAYECKHE CBOWMCTBA: PEAKUUHM MPUCOCIUHEHUS, 3aAMEIICHUS B O-IIOJOXKECHUE
IIpU JIBOMHOM CBS3W, MOJUMEpHU3auMu U okucieHus. [IpaBuno MapkoBHHMKOBa.
KaudecTBenHbie peakiiuu Ha JABOWHYIO CBs3b. CIIOCOOBI OMYYEHHS U IPUMEHEHNE
AJKEHOB.

Ankaauensl. Knaccudukaius aikaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOT'O CTPOCHUSI U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  aueHoB, 1,2- wu 1, 4-npucoenunenne. I[lonumepuzamus
CONPSDKEHHBIX TMeHOB. CIocoObI OTYYeHHS U PUMEHEHHE alTKaIUCHOB.

Ankunbl. ['oMonorudeckuii psij akuHOB, o01as Gopmysia, HOMEHKIaTypa u
M30MEpHUs. DICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKUHOB, Sp-
rudopuau3anys aTOMHBIX opOuTaneil yriaepoga. @U3NYecKHe CBOMCTBA aJIKUHOB.
XUMUYECKHE  CBOICTBA:  peaKUUMU  MPUCOEAUHEHHUs,  JUMEPH3ALUN U
TpUMeEpHU3aluu, OKUcIeHNs. KUCIOTHbIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBs3b. KauecTBEHHbIE peaKiiuu Ha TPOMHYIO CBs3b. CIOCOOBI OJTyUYEHUS
U IPUMEHEHUE aJTKUHOB.

ApoMaTuuecKkue yTrieBoJIopo bl (apeHsl). ['oMomoruueckuid psii apeHoB,
oOmast hopmysa, HOMEHKIIATypa U U30MEpHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIeKYJbl OeH30a. Du3nyeckue CBONCTBA apeHOB. XUMHUYECKHE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHNs B OEH30JIbHOM KOJIBIIE U
YIJIEBOJOPOJHOM paJIUKaNle, PEAKIMUA NPUCOCIUHEHUS, OKUCIECHHE TOMOJOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKWIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUILHON, aMMHO- W HUTPOTPYMIbI, aTOMOB TajoreHOB. OCOOEHHOCTH
XUMUUYECKUX CBOMCTB ctupoia. [lonumepuzamnus ctuposa. CrnocoOsl MOMyUYeHUS U
MIPUMEHECHHUE apPOMATHYECKUX YTIIEBOIOPOIOB.

[Ipupoausiii ra3. [lonytasle HeTsHBIE Ta3bl. HedTh u €€ mpoucxoxieHue.
Kamennslit yrosnb v npoaykThl ero nepepadoTku. CrocoOsl nepepadoTku HeTu:



MEePEroHKa, KPEKHHT (TEPMUYCCKHM, KaTaTUTHYCCKHM), PUGOPMHUHT, ITHUPOIH3.
[TpoayxTel mepepaboTku HEQTH, UX TPUMEHEHHUE B IPOMBIILICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXY Pa3IMYHBIMU KJIACCaMU yTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTECHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu
3aMEIIEHUs TrajoreHa Ha THUIPOKCOTPYIly, HUTPOrPYyHIy, [HAHOTPYIIY,
aMuHOTpymnmy. JlelicTBUE Ha TrajJoreHNPOM3BOJHBICE BOJHOTO M CIHUPTOBOIO
pactBopa wWENOYM. B3auMOAENCTBHE AUTAJION€HAIKAHOB C MAarHUEM M IMHKOM.
IlonsTue 0 METAJUIOOPTaHUYECKUX COCIUHCHHUSIX. Hcnons3oBanue
TJIOTCHIPOU3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHHKE H TPH CHUHTE3E
OPTraHUYECKHUX BEIIIECTB.

DKCNEPUMEHTAIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB M HX IPEBPAICHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakiuii  yriaeBoJOpOJOB Pa3IMUHBIX KJIAcCOB (0OeciBeurBaHWE OPOMHON WIH
HMOJHOM BOJIbI, pacTBOpa IMEpPMaHraHaTa Kajus, B3auMMOJCHCTBHE aIlleTHUJICHA C
aMMHAYHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKeHHUE
yIjiepojia M BOJOPOJA B OPraHUYECKHMX BEIIECTBAX, MOJYYCHHE OSTWICHA U
U3YUEHHUE €ro CBOMCTB, O3HaKoMiieHHE ¢ Koyutekiuamu «Hedts» u «Yromby, ¢
oOpa3naMu 1jIacTMacc, KaydyykKOB U PE3UHBbI, MOJCIHPOBAHUE MOJIEKYJI
YIJIEBOJOPOJIOB M TaJIOT€HIIPOU3BOAHBIX YTII€BOI0POIOB.

Kuciaopoaconep:xammue oprannyeckKue coeTuHEeHUsI.

[Ipenenvubie omHOaTOMHBIE cnupThl. CTpoeHue MosieKyn (Ha mpumepe
METaHOJIa W 3TaHona). ['oMonorumueckui pdan, obmas QopMyna, u30Mepus,
HOMEHKJaTypa " kiaccudukamus. Dusudyeckne CBOWCTBA  MPEeTbHBIX
OJHOATOMHBIX CHUPTOB. BOJOpOJIHBIE CBSI3M MEXKIY MOJIEKYJaMH CIHPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIICHUs, JAeTuapaTalliv, OKHUCJICHHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKMMHW W  HEOPraHWYECKUMH  KHCIOTaMHU.
KauectBeHHas peakiusi Ha OTHOATOMHBIE CITUPTHL. J[€fCTBUE 3TaHONA U METaHOJA
Ha opraHu3M uesioBeka. CrnocoObl MOTYy4YEeHUST M MNPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3omepus. OCoOeHHOCTH (U3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaToMHbBI€ CHUPTHI — STUJCHIVIMKOIL U ThullepuH. Duznueckue u
XMMHUYECKUE CBOMCTBA: pEeaKIMU 3aMEIICHUs], B3aUMOJACHCTBUE C OPTraHUYECKUMU
U HEOPraHWYECKMMM KHCIIOTaMH, KauyeCTBECHHAsi peakiusg Ha MHOrOaTOMHBIE
criupthl. [IpencraBieHne o MexaHU3ME peaKIUi HYKICO(DHIBHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3Mm desoBeka. C(CnocoObl MNOJYyYEeHHUS W TNPUMEHEHHE
MHOT'OATOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJIEKYJbI, B3aWUMHOE BIMSHHE THIPOKCOTPYIIBI WU
oeH3oapHOTO sypa. duszmdeckue cBoiicTBa (peHonma. OCOOCHHOCTH XUMHYECKHUX



cBoiicTB ¢enona. KauecTtBeHHble peaknuu Ha ¢eHosn. TokcM4HOCTh ¢eHoa.
Crnioco6bl ostyueHus 1 npuMenenue genosa. GenondopmanbaeruaHas cMoJa.

KapOoHunbHbIE COEIMHEHUS] — AJIbJICTU/IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynnbl. ['oMonoruueckue pszibl aabJerU0B U KETOHOB, OO0mIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. DuU3NueCKHe CBOWCTBAa AallbJIETHAOB U
KETOHOB. XMMHYECKHME CBOWCTBAa  albJECTHIOB M  KETOHOB:  pEaKkUuu
npucoeanHeHus. OKUCIEHUE abJeTU0B, KAYECTBEHHBIC PEaKIIMU Ha aJlbJICTHIbI.
CnocoObl moJy4eHus U MPUMEHEHUE allbJIETUI0OB U KETOHOB.

OnHOOCHOBHBIE MpeieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIIOT. 30Mepus u HOMeHKIIaTypa. Pu3ndeckue cBOMCTBa
OJIHOOCHOBHBIX TPECIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakius >TepudUKalUd, PEaKIUH C Y4acTHEM YIJIEBOJAOPOIHOTO pajauKaia.
OcoOeHHOCTH CBOWMCTB MYpaBbMHOM KHCJIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HENpENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenn BBICIINX
KapOOHOBBIX KHUCIJIOT: CT€apHHOBAas, MaJIbMUTHUHOBAs, OJEUHOBAsS, JIUHO/IEBAS,
JUHOIeH08as KUCIOThI. CIIOCOOBI MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonorudeckuit psia, odmas Qopmyna, uzoMepuss u
HOMEHKIaTypa. Pu3nuecKkue W XUMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOW U
HIEJIOYHOM cpefe.

Kupswi. Ctpoenue, GU3NIECKUE W XUMUIECKHUE CBOMCTBA KUPOB: TUIAPOIU3 B
KHUCIION U 11esiouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTaTKU
HEIpPEEIbHBIX JKUPHBIX KUCIIOT. JKuphl B Ipupo/Ie.

MEI1a KaK CONM BHICIIUX KapOOHOBBIX KHMCIIOT, X MOIOIIEE JACHCTBHE.

OO6mas xapakTepucTuka yrieBoioB. Knaccudukarus yrieBogoB (MOHO-, JU-
U monucaxapubl). MoHOcaxapuapl: TIIOK03a, (GPyKTO3a, TrajmakTo3a, pubo3a,
ne30Kcupr003a. PU3MYECKUE CBOMCTBA M HaxOXXJACHHE B Ipupoje. DOoToCHUHTES.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U albIAETUIHON
IpyNI, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEAEATEIbHOCTU opraHu3Ma. Jlucaxapuasl: caxaposa, MajlbTo3a U
nakto3a. BoccTaHaBiMBarolre U HEBOCCTaHABIIMBAIOIIUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lonrucaxapuapl: kpaxman,
JIMKOTEH U 1eunono3a. CTpoeHHME MAaKpOMOJIEKYJ Kpaxmaja, I[JIMKOIeHa H
HEJUTI003bl.  DU3MYECKHME CBOMCTBA Kpaxmana M UEJUI0JI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIN3, KauyeCTBEHHas peakius ¢ HOJO0M. XUMHUUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUIIPOJIN3, MOdyueHue 3(pupoB 1eittoiao3sl. [lonsrue o0
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN HIENK).



DKCIEpUMEHTANIbHBIE METOJbl M3YyYEHUS BEUIECTB M HMX IPEBPALICHUNA:
PacTBOPUMOCTbD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM,
OKHMCJICHUE 3TUJIOBOIO CIUPTA B aJIbACTUJ HA PACKaJEHHOM MEIHOW IPOBOJIOKE,
OKHUCJIEHUE STUJIOBOIO CHUPTA JAMXPOMATOM Kaiausi (BO3MOYKHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aJIbJETUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  rumpoxkcumom  meau(Il)), peakmus ramnepuHa €
ruapokcuiom Meau(ll), xumuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bl ¢ Tuapokcuaom meau(ll), B3aumoneiicteue
Kpaxmayia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAIbHbIX 3aja4 1o TeMaMm «CnupTel u
denonby, «KapooHoBbie KUCTOTHI. ClOKHBIE Y3DUPHD».

A30TCoaep:Kale OPraHnvecKre CoeInHEeHU .

AMHHBI — OpraHMYECKHE MPOU3BOAHBIE amMmMuaka. Knaccudukanus aMuHOB:
anudaTuyecKkue W apoMaTHYECKHUe; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue Moinekyn, obmas (popmysa, u3oMepusi, HOMEHKIATypa U (U3HUECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUUECKHUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJAECHCTBHE IEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Con aJIKWJIaMMOHUS.

AHWUIIMH — TpeACTaBUTENb AaMHUHOB apoMaruueckoro psga. CrtpoeHue
aHwiInHa. B3anMHOE BIUsSHUE TPYII aTOMOB B MoJieKyse anminHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CrocoObl
NOJIyYeHHUs] M NpUMEHeHHe anudarnueckux amMuHoB. [lonmyueHue aHwiIMHA U3
HUTPOOEH301a.

Amunokuciotel. Homenknatypa u uzomepusi. OTaenbHble IPeICTaBUTENN O
AMUHOKHUCJIOT: TJMUWH, anaHuH. @Ou3NuecKkue CBOWCTBA aMHUHOKHCIOT.
XUMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYeCKHX
COCIMHEHHUM, peakIusl MOJMKOHACHCAIMK, OOpa30BaHWE MENTHIHOM CBS3U.
buonornyeckoe 3HaueHne aMMHOKUCIOT. CHHTE3 ¥ TUAPOIU3 IENTUIOB.

benku kak npupoansie nonumepsl. [lepBuuHasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOIU3, JACHATypaIus,
KaueCTBEHHbIC PEaKIIMU Ha OCJIKH.

DKCHepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpEeBpalleHUM:
pacTBOpeHHE OENKOB B BOJE, JACHATypamus OENKOB NMPU HArpeBaHHUH, I[BETHHIC
peaknmu Ha O€NKH, pelieHWe OKCIEPUMEHTAIbHBIX 3a7a4 10 TeMaM
«A3oTconepkalme — OpraHHuYecKue COCIUHEHUS» U «Pacrno3HaBanue
OPraHUYECKUX COEAUHEHUID.

BbicokoMoJIeKYJISIPHBIE COeIMHEHMS.

OCHOBHBIEC TOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSAS MOJICKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U MOJUKOHICHCAIHSI.

[Tonumepubie wmatepuansl. I[lmactmacchl (MOJUATUIICH, TOJUIIPONMIICH,
NOJIMBUHWIXJIOPUJ, TOJUCTUPOJ, MOIUMETUIMETAKpUiIaT, MOJUKApOOHATHI,
nonvdTUICHTepedTanar). YTunusamus 1 nepepadoTka miacTukKa.

DI1acTOMEpHI: HaTypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBBIN) U CUIIUKOHBI. Pe3nHa.

BonokHa: HaTypaigbHble (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTABCaH).

[Tonumepsbr CHEUUATIBHOTO Ha3HA4YEeHUs (TeduioH, KeBJap,
AJIEKTPOIPOBOISAIINE MTOJIUMEPHI, OMOpa3iaraeMple MOJIUMEPHI).

DKCIepUMEHTAIbHBIE METOJIbI M3yYEeHHUS BEIIECTB W HMX IPEBpallCHUN:
03HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcCC,
Kay4yKOB, pEIIEHUE HSKCIEPUMEHTAIbHBIX 3aJad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH.

Pacuérnrlie 3agaun.

Haxoxaenue wmoJsiekyssipHOM (OpMysbl OpPraHMYECKOTO COCAMHEHUS IO
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKICHUE
MOJICKYJISIPHON  (OpMYJIBI OPraHMYECKOr0 COSIUHEHHS 1o Macce (00bEMYy)
POJIYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkIMyi W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYPHOU (PopMyIIbI
OPTraHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMUYECKUX CBOMCTB WJIM CIOCOOOB
MOJIyYEHHUsI, OMpEICTCeHUE JOJMM BBIXOJIa MPOAYKTAa PEAKIHUH OT TEOPETHUECKHU
BO3MOJKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXNpeIMETHBIX CBS3EH MPU M3YUYCHUH OPTaHUYECKON XUMHU B
10 kiacce OCYyIIECTBISIETCS 4Y€pe3 HCIMOJb30BaHUE KaK OOIIMUX €CTECTBEHHO-
HAy4YHBIX TIOHSATUW, TaK MW TOHSTUH, MNPUHATBIX B OTIEIbHBIX MpPEaMeTax
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01ire ecTeCTBEHHO-HAYUHbIE MMOHATHA: SBJICHUE, HAYYHBIN (PakT, runoTesa,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccu(uKaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCIEPUMEHT, MOJIEb, MOJICIIMPOBAHHUE.

du3nuka: Marepus, aroM, OJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU YypOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (DU3WUYECKUE BEJIIMYMUHBI, CIUHHIIBI HU3MEPEHHS, CKOPOCTb, SHEPrus,
Macca.

buonorusa: «kimerka, opraHu3M, OJKocucTeMa, Owochepa, MmeTaboIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUII NMUTAHUSA, OpOXKEHUE,



dboTocuHTe3, nbIXaHWe, OENTKH, YIJIEBOJbI, >KUPBI, HYKIECHHOBBIE KHUCIOTHI,
(bepMEHTHI.

['eorpadusi: mone3Hble HCKOMaeMbIe, TOTLTUBO.

TexHONOTHSA: TNHINEBBIC TMPOAYKTHI, OCHOBBI PAlMOHATHHOTO TUTAHUS,
MOIOITUE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAS N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX sAep. XUMUUECKAN 3neMeHT. M3oromnbl. CTpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPIeTHUUECKHE YPOBHU U
noypoBHU. ATOMHBIE opOuTanu. Knaccudukanus XuMHIECKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsi). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM  OpPOUTAIISM.
DNeKTpOHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPHOJIOB
B OCHOBHOM M BO30YXAEHHOM COCTOSIHUH, JIEKTPOHHBbIE KOH(QUTYypalMd HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[Tepunonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
J.N. MenaeneeBa. CBs3b NEPUOAUUECKOTO 3akoHA M Ilepronnueckoil cucTembl
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpPHEN  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX M CIOXKHBIX BELIECTB [0 TIpyIllaM M [epuojaMm. 3HAYEHUE
nepuoauueckoro 3akoHa /.M. Menneneesa.

Xumu4eckass CBsSI3b. BuUIbl XUMUYECKOW CBSA3U: KOBAJEHTHAs, HOHHa,
MeTajinyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOM CBA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIUHA CBA3U. [[0NsIpHOCTH, HATTPABIEHHOCTh U
HACBIIIaEMOCTh KOBAJIEHTHOW CBA3U. KparHeie cBs3u. BomopoaHas CBA3b.
MeXMONEKYJIISIPHBIE B3aUMOIEUCTBUS.

BaneHTHOCTP W BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C KX T€OMETPUUYECKUM CTPOEHUEM (Ha MpUMEpPEe COECTUHEHUN
3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBneHre 0 KOMIUIEKCHBIX coequHEeHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOO0pa3oBarenb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIMHEHUN.
[ToHATHE O KOOPAMHALIMOHHOW XUMUH.

BemecTtBa  MONEKYNSpPHOTO M HEMOJEKYJISIPHOTO  CTpPOEHHs.  THIIbI
KPUCTANIMYECKHUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucreMax. Mctuaable pacTBopsl. [lpencraBienue o
KOJUIOUAHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIICHTPALIMU PAaCTBOPOB:
MaccoBas J0Ji1 BEUIECTBA B PAaCTBOPE, MOJISIpHAS KOHILIEHTpausa. HaceleHHbie n
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucramnoruaparsl.



Knaccudukanus m HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. TpuUBUANbHbBIC
Ha3BaHUSI OTJIEIbHBIX NIPEACTABUTENICH HEOPITaHUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKMX pEaKUUid B HEOPraHWUYECKOW M OpraHUYecKOn
XMMHUU. 3aKOH COXPAHECHMUS MACChl BEIIECTB; 3aKOH COXPAHECHUS U IMPEBPALICHUS
PHEPTUU TIPU XUMHUYECKUX peakiusiX. TermnoBbie 3h(PEKTH XUMUUECKUX PEaKIIUM.
TepMoXUMUYECKHE YPABHEHUS.

CKopoCTh XMMUYECKOW peaKiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
['omorenHble u rereporenHslie peakiuu. Karanus u katanu3aTtopsl.

OO6partumbie 1 HeOOpaTUMBIE PEAKIIMU. XUMHUECKoe paBHOBecue. KoHcTanTa
XMMHUYECKOro paBHOBecHus. (DakTophl, BIMSIONIME HA ITOJ0KEHHE XUMHUYECKOIO
paBHOBECHUS: TEMIEPaTypa, JAaBJICHUE U KOHIIEHTPAllMU BELIECTB, YYACTBYIOIIUX B
peakuuu. [Tpuauun Jle [larense.

OnekTpoiautuueckas gucconuanus. CuiabHble W cla0ble  3JIEKTPOJIUTHI.
Crenenp nuccoumanmu. Cpella BOJHBIX PAcCTBOPOB: KHUCJIOTHAs, HEWUTpaibHasi,
mienoyHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakuuu
MOHHOT0 OOMEHa.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTEneHb  OKHUCIICHHS.
Okucnurens W BOCCTAHOBUTENB. [Iponecchl OKHUCIEHWS W BOCCTAHOBJICHHS.
Baxneiinme OKHCIUTEIN W BOCCTAHOBHTENIHM. MeETOA AIEKTpOHHOTO OalaHca.
DIIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

DKCHEPUMEHTAIbHBIE METO/Ibl HM3YyUYE€HUS BEIIECTB U HX MPEBPAIICHUM:
pa3loKEeHWe TEpPOKCUIa BOAOPOJAa B MPUCYTCTBUU KATAIM3ATOpPA, MOJIECIHU
KPUCTAINTMYECKUX PEIIETOK, TPOBEJECHUE PEAKIIUA HOHHOTO 0OMEHa, ONpe/IeiIeHUE
Cpedbl pacTBOPOB C TMOMOIIBK) HWHIMKATOPOB, M3YUYEHUE BIMSHUS PA3TUUHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKONW pEaKIUU M TMOJOKEHHUE XHUMHYECKOTrO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tomoxenne HemerauioB B llepuognueckod CHCTEME  XUMHYECKUX
anemenToB J[.U. MenneneeBa u 0cOOEHHOCTH CTpoeHUs: ux atomoB. dusnyeckue
CBOMCTBAa HEMETAJJIOB. AJIIOTPONUSI HEMETAJUIOB (HAa MpPUMEpEe KHUCIOPOJa, CEPBHI,
docdopa u yriaepona).

Bomopon. Ilomydenne, ¢usndeckue W XUMHUYECKHE CBOMCTBA: PEAKIMU C
MeTajylaMd M HEMEeTalUlaMH, BOCCTaHOBUTEIbHbIE CBOWMcCTBa. ['mapuubl.
TOMIMBHBIE ATIEMEHTHI.

lNanorensl. HaxoxxaeHue B mpupoje, CHIOCOObI MOJydeHHUs, (HU3NYECKUue M
XMMHUYECKUE CBOMCTBA. [ 'aJloreHOBOAOPObl. BaxkHeWIne KUCI0pOICOAECpKAIINE
COCIMHEHMSI TajIoreHOB. JIabopaTopHbIE W MPOMBIIUICHHBIC CITOCOOBI MOTYUYEHUS
rajgoreHoB. [I[pumeHeHune rajJjoreHoB U X COCIMHEHUM.



Kucnopon, o3on. JlaGopaTopHble M HPOMBIIUIEHHBIE CHOCOOBI MOTYYEHUS
kuciopona. Ou3znyeckue U XMMHUYECKHUE CBOWCTBA M NMPUMEHEHUE KHUCIOpoJa U
030Ha. OKCUIbI U IEPOKCUIBI.

Cepa. HaxoxneHue B Tpupojie, CIOCOObI TMOJy4YeHUs, (PU3NUECKUE U
xumuueckue cpoiicTtBa. CepoBogopona, cyiabduasl. Oxcua cepsi(IV), okcua
cepbl(VI). CepHucras u cepHas KUCJIOTHI U uX cond. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIIOTHI. [IpuMeHeHne cephl U €€ COETMHEHU .

A3or. HaxoxaeHue B mpupoje, CHocoObl MOJIy4YeHHus, (pusndyeckue u
XUMUYECKUE CBOMCTBA. AMMMaK, HUTpUbl. OKCUAbI a30Ta. A30THUCTasI U a30THAs
KHCJIOTHI U UX coiu. OCOOCHHOCTH CBOMCTB a30THOM KHUCIIOTHI. [IpuMeHenue azora
U €r0 COeIMHEHUI. A30THBIE yJI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, crnocoObl MONMydeHUs, (PU3MUYECKUE U
xumuueckue cpoiictBa. @ochunasl u dochun. Oxcunbl dochopa, dochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coenunHeHui. dochopHbIe
ya00peHus.

VYrinepon, HaxoXIeHUE B NOpUpojAe. AJUIOTPONHbIE  MOAU(PUKALHUU.
dusznueckue W XUMUYECKHE CBOWCTBA TPOCTHIX BEHIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriuepona(ll), okcun yrnepona(IV), yronpHast kuciora u eé
cold. AKTHBUPOBAHHBIA yTOJb, amcopbums. DymnepeHsl, rpadeH, yriepoaHbe
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEHIECTB, 0OPAa30BAHHBIX YTJIEPOJOM, U €0
COEIMHEHUM.

Kpemuuii. Haxoxnenue B mpupojie, crnocoObl MoyyeHus, Gu3nYecKue M
xumudeckue cporictBa. Oxcup kpeMHusA(IV), kpeMHueBass KHCIOTa, CHJIMKATHI.
[IpumeHnenue kpemMHus U ero coeiuHeHui. CTekso, ero nojiy4yeHue, BUIbl CTEKIIA.

[Tonoxenue meramioB B [lepuoanueckoii cucreMe XMMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX 000JO0UYEK aToMOB MeTauioB. OOuue
¢duszuyeckre cBoiicTBa MeTauioB. [IpuMeHeHHME MeETauioB B OBITY U TEXHHKE.
CmuiaBbel METAJIIOB.

DNEeKTPOXUMHYECKUN psAll HanpsbkeHuid  MertauioB.  OOmme  crnocoObl

MOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrus, MUPOMETAIUTYPIHs,
anekTpoMmeraiuryprusi. Ilonsarue o koppo3uu MetamioB. CHocoObl 3alllMTHl OT
KOPPO3HUH.

O6mrast xapakrepuctuka MertamwioB [A-rpynmer [lepuoanueckoil crucTeMbl
XUMUYECKUX dJIeMeHTOB. Hatpuii u kanmuii: mnomydeHue, GU3MYECKUE U
XUMHYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUI.

O6mas xapakrepuctuka metaioB IIA-rpynmel [lepuonnyeckoil cucteMbl
XUMUYECKUX JJIEMEHTOB. Maramii W KaJblIHWi: TOJNy4YeHHE, (U3UYECKUE U
XUMHYECKUE CBOMCTBA, INPUMEHEHHE IIPOCTBIX BEIIECTB M WX COEAUHEHHM.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



ATIOMHUHMI: TTOTy4YeHue, GU3NYecKrue U XMMUYECKHUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BeIlleCTBA M €ro coeauHeHud. AM@orepHble CBOICTBAa OKCHUIA U
TUJIPOKCHUAA ATFOMUHHUS, TUAPOKCOKOMILIEKCHI aJTFOMUHMUSL.

OOmast  xapakTepucTHKa MeTauioB 1o0ouHbIX mnoarpynn (b-rpymnm)
[Ieproan4eckoi CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

du3nuecKkre U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKkcuabl U
ruapokcunsl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarhl, HX
OKHCJIMTENbHbIE CBOKCTBA. [loTyueHne u npuMeHeHne Xxpoma.

@u3nyeckue W XHUMHYECKHE CBOMCTBA MapraHila M €ro COCIUHEHUM.
Baxneiimme coenunenuss wapranna(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). [lepmanranat xanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

Ou3nyecKkue U XUMMUYECKHE CBOMCTBA Kejle3a U e€ro coeauHeHuil. OKCUsbl,
ruapokcuasl u conu xeneza(ll) u xenesa(Ill). [lonyuenre u npuMeHeHUE Keye3a
Y €r0 CILIABOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coennHeHun. [lonydenue u
IIPUMEHEHHUE MEIU U €€ COCIMHEHU M.

[Muuk: mnosydeHue, (PU3MUYECKUE U XHUMHYECKHUE CBOMCTBa. AMQOTEpHBIC
CBOWCTBA OKCHJIa U TUJIPOKCUIA IMHKA, THAPOKCOKOMIUIEKCHI IUHKA. [[puMenenne
[IUHKA U €r0 COeIUHEHUH.

DKCIEpUMEHTAIbHBIE METOJbl HM3yYEHUS BEUIECTB M HMX IPEBPALICHUN:
u3ydeHue oOpaslioB HEMETAJJIOB, TOpEeHHE cepbl, docdopa, xKene3a, MarHus B
KUCJIOPOJIe, HM3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJICHCTBHUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIIOJIL30BaHUE
BUJICOMATEPHUAIIOB), B3aUMOJAECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAHMYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTHOHBbl METAJUIOB, B3aWMOJICMCTBUE THUIPOKCUIOB AJTOMUHHUS U IIMHKA C
pacTBOpaMH KHUCJIOT WU IIEIOYEH, PEIICHUE SKCIEPUMEHTAIbHBIX 33Ja4 M0 TeMaM
«lanorensr», «Cepa u e€ coenmuHeHUus», «A30T u (hochop U UX COCTUHEHUS,
«MeTabl TIaBHBIX TOATPYII», «MeTamuibl TOOOYHBIX TOATPYIII.

XuMHUA U KM3Hb.

Ponb xumuu B o0ecrieyeHnn yCTOMYMBOTO pa3BUTH denoBeyecTBa. [lonsTue
0 HAy4HBIX METOJAX IMIO3HAHUS W METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHUS.
Hayunble nmpuHIMITBI OpraHu3aluu XUMUYECKOTO TPOU3BOACTBA. [IpOMBIIITIEHHBIE
CIOCOOBI MOJTYYEHHUs] BAKHEUIUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOThI, MeTaHoJa). [IpombllieHHbIe CIOCOOBI MOTYYEHUS METAIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHE OKPYKAIOLIEW Cpenbl MU €ro IOCIEICTBUS.
Ponp xumun B 06ecriedeHIN SHEPTETHIECKON 0€30MMacHOCTH.

XuMusi U 340pOBbe UesnoBeKa. JlekapcrBeHHble cpenactBa. IlpaBunia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUN MEIULIMHBI.



XUMHMsI MUK OCHOBHBIE KOMITIOHEHTHI, MUIIEBbIE N00aBKku. Poib xumuu B
oOecrieueHnu MUIIeBOi 0€30MacHOCTH.

Kocmernueckue u mnapdromepnbie cpenactBa. beitoBas xumwus. [IpaBuna
0€30MacHOr0 MCIHOJIb30BaHUsl MpPEnaparoB OBITOBOM XWMHH B IOBCEIHEBHOMN
KU3ZHU.

XUMHSI B CTPOUTENIHCTBE: BaKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
O€TOH).

XuMHS B CEJIbCKOM X034iicTBe. OpraHu4ecKrue U MUHEpAIbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuasbl, KPAaCKH, CTEKJIO, KEpaMHKa.
Marepuansl aist aneKTpoHuKkd. HaHoTexHOI0TMu.

Pacuérnbie 3agaum.

Pacuérel: Macchl BemecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYacTBYIOUIMX B pPEAKIMU BELIECTB,
Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKLIHUH, €CIU OJHO U3
BEIIECTB MMEET MpHUMecH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peakuuu, €CiIM OJHO M3 BEIIECTB JAaHO B BHUAE pacTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEW PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJH MW MOJIIPHOMU
KOHIICHTPAIlMM BEILIECTBA B pPAacTBOpE, JOJHM BBIXOJAA IPOAYKTa PEAKIHMH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXnpeaMETHbIX  CBsi3ed NpU  HM3ydYeHMM OoO0lmed u
HEOpPraHU4eCcKorl XuMuu B 11 Kiacce OCyIlIeCTBISIETCA Y€pe3 MCIIOJIb30BAHUE KaK
OOIIINX €CTECTBEHHO-HAYYHBIX MOHATHHI, TaK U MOHSITUN, IPUHATHIX B OTACIBHBIX
IIpeAMETax €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01re ecTeCTBEHHO-HAYUYHBIE MMOHATHA: SBJICHUE, HAYYHBIN (DaKT, runoTesa,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiacCU(PUKalUs, MePUOAUYHOCTh, HAOIIOIECHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEINb, MOJIECIINPOBAHHUE.

dusnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, IMPOTOH,
HEUTPOH, MOH, U30TOIBI, PAINOAKTUBHOCTb, MOJIEKYJIA, JHEPIrETUYECKUN YPOBEHD,
BEIIIECTBO, Tello, OOBEM, arperaTHOe COCTOSHUE BEIIECTBa, HJACAJbHBIN Ta3,
(¢u3ryYecKre BEeIUYUHbI, €IMHULIBI U3BMEPEHHUS, CKOPOCTb, SHEPTHsl, Macca.

buonorus: kneTka, opraHusM, sKocucTeMa, Ouocdepa, MeTaboIN3M, MaKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOABI, HYKJICHMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U TOTOK YHEPTHH B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
pecypchl.

TexHoJorusl: XUMUYECKasi MTPOMBIIIJIEHHOCTb, METAJLUTypIusi, CTPOUTEIIbHBIC
MaTepualibl, CEJIbCKOXO3IUCTBEHHOE ITPOU3BOJICTBO, IHUILIEBAs IIPOMBIIIIEHHOCTb,
dbapmaneBTUYECKas IPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



[IpcrapaTtoB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTUU.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA YT'JIYBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA30OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBETCTBMM C CHUCTEMHO-JEITEILHOCTHBIM MOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpeaMeTa «XUMHs» Ha ypPOBHE CPEIHEro
oOmero o0Opa3oBaHWs BBIICICHBI CICAYIOMAE COCTABIISIONINE: OCO3HAHUE
00OyYarOIMMUCA POCCHUHCKOW TPaKJIAHCKONW HMIACHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHIO, CAMOCTOSTEIIbHOCTH U CaMOOIPEICICHUIO; HAUTMYUE MOTUBAIUU K
00Oy4YeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYyKOBOACTBOBATHCS
OPUHATHIMU B OOIIECTBE TMpaBWIaMU M HOPMaMU TIOBEJCHUS; HAJIU4YUE
MPaBOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH LIETU U CTPOUTH
YKU3HECHHBIE TIJIaHBI.

JIM4yHOCTHBIE pE3yJIbTAThl OCBOCHHUS TpeaMeTa «XUMUS» OTPakaroT
c(hOPMUPOBAHHOCTh OITbITa IMO3HABATEIILHOM M MPAKTUYECKON JAesTEIbHOCTH
00yyaromuxcs B MpoIecce peann3ai o0pa3oBaTeabHON AeSTEIbHOCTH.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS IpeaMeTa «XUMUS» OTpa)xaroT
c(hOPMHUPOBAHHOCTh OIBITA IMO3HABATECIIPHOM M MPAKTHUYECKON JeATEIbHOCTH
o0yyaromuxcsi B Mpolecce peain3anur o0pa3oBaTeIbHON JEATeIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaxaaHCKOro BOCIIUTAHUS:

0CO3HaHMS 00YUYAIOIIMMHUCS CBOMX KOHCTUTYITMOHHBIX IIPaB B 00sI3aHHOCTEH,
YBOKEHUS K 3aKOHY U IIPaBOIOPSAJIKY;

NpEeACTaBICHUSI O COIMAIbHBIX HOpPMax M MpaBUIaX MEXKINYHOCTHBIX
OTHOITIIEHUH B KOJIJICKTUBE;

FOTOBHOCTHM K COBMECTHOM TBOPYECKON MACATEIBHOCTH TPU CO3JaHUH
y4eOHBIX MPOCKTOB, PEIICHUH YYEOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBHIOJIHEHUH
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMUMATh M NPUHUMATh MOTHBBI, HAaMEpPEHHUsI, JIOTUKY H
aApryMEHTBI JIPYTUX MPU aHATU3€ PA3TUYHBIX BUJIOB YUEOHOU JAESTEIbHOCTH;

2) NAaTPMOTUYECKOT0 BOCIIUTAHUS:

IICHHOCTHOTO OTHOIICHWSI K HMCTOPUYECKOMY M HAy4YHOMY HACJECIUIO
OTCYECTBEHHOU XUMUHU,

YBOXKEHHSI K TPOLIECCY TBOPYECTBA B 00JIACTHM TEOPUU M MPAKTUYECKOTO
NPUIOKEHUSI XUMHHM, OCO3HAHHUSI TOTO, YTO JAHHBIE HAYKH €CTh pe3yJbTar
JUTMTEIBHBIX ~ HAONIOACHUN, KPOIOTIUBBIX  OKCICPHUMEHTAJIBHBIX  ITOMCKOB,
MIOCTOSSHHOTO TPYyJla YYEHBIX U MPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIEAYIOIIEM
aHanu3e MH(POpPMAIIMU O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHOU OTEUECTBEHHOMU
XUMWH;



3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBECHNS;

CITOCOOHOCTH OIEHUBATh CUTYyalluH, CBA3aHHBIC C XUMHUUYECKUMHU SBICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEAEHUE M IOCTYIIKM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPHbI 310POBbSI:

MOHUMAaHUSl IIEHHOCTEH 3M0pOBOro © 0e30MmacHoro oopasza >KHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIECHMSI K COOCTBEHHOMY (DU3UYECKOMY M
MICUXUYECKOMY 370POBBIO;

coOyrofieHUsl MpaBwil 0e30MacHOTO OOpallleHHs C BelleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYIOBOU JESATEIBHOCTH;

NOHUMAHHUS LEHHOCTH TPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMSI TIOCJICICTBUN W HENPUSTUS BPEIHBIX NPUBBIUCK (yHOTpeOIeHUs
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

5) TPyA0BOIr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-MCCIIEOBATEIbCKOM
NEeSTENbHOCTH, OOILECTBEHHO TMOJE€3HOM, TBOPYECKOM W  JPYruxX BHAAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUYECKUX 3a]a4
COIMAJIbHOW HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO NMPpodeccuil pa3IndyHoro pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TTPEAMETHBIX 3HAaHUH 10 XUMHUH;

YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU JIE€SITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBHAYyaJIbHOW TpPaeKTOPUU
obpazoBaHus, Oyaymiell mnpodeccuu W peanu3alid COOCTBEHHBIX JKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUH, HUHTEPECOB U
notpedHoCTel 00111eCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHMS

IKOJIOTHYECKHU I1€JIECOO00PA3HOTO OTHOIICHUS K TPUPOJE KAK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM, BIHUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOM CPEJIbL;

OCO3HaHMSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU A
pelIeHns BOIPOCOB PallMOHAIBHOTO TPUPOOTI0JIb30BAHMS;

AKTUBHOI'O HENPUATHS JCUCTBUM, MPUHOCAIIMX BPEA  OKPYXKAIOIIEH
MPUPOJIHON Ccpejlle, YMEHHS MPOTHO3UPOBATh HEOJArOMpPUSTHBIE SKOJOTHUYECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUNA U MPEOTBPAIATh UX;



HaJMYUsl Pa3BUTOTO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATENbHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBATbCSI UMM B IO3HABATEIIbHOM, KOMMYHUKATUBHONW U COLMAIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO IPOTHUBOCTOSITH HUJCOJIOTUU
xemodoOuu;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHOUN MPAKTUKU;

MOHUMAaHUSl CHenu(PUKA XUMHUM KaK HAyKd, OCO3HaHWS € poiud B
dbopMHUpOBaHNK PALMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
IpeCTaBlieHus 00 OKpYyKaroleM MHUpE Kak O €IMHCTBE MPUPOABl U YeJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu MpobJieM COXpaHECHUS
MPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHUMHH JJIS COBPEMEHHOU
UMBWIM3ALMK: B €€ TIyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXXHOM pOJM B
CO37JaHUU HOBOW 0a3bl MaTepUAIbHOM KyJNbTYpPhl, B PEHIEHUH TI00aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUSl UEJIOBEUECTBA — CBIPhEBOU, IHEPreTUUYECKOM,
MUIIEBOA U SKOJIOTMYECKOW 0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, 00€CTICUeHUN
YCJIOBUM YCHENIHOTO TPY/a U IKOJIOTHIECKH KOMMDOPTHON MKU3HHU KAXKJIOTO YJICHA
00I1IECTBA;

€CTeCTBEHHO-HAyYHOM TPaMOTHOCTH: TOHHMMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CLIOCOOHOCTH HCMOJIb30BaTh
MOJTy9aeMbIe 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUIA OKPYKAIOIIETO MUpPA U
POUCXOAIIMX B HEM U3MEHEHUM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4HbIX (AKTOB U MMEIOIIUXCS JIAHHBIX C 1EJbI0 MOJy4YEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUYECKHE 3HAHUSA A
perieHus IpoOJIeM B pealbHbIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHMIO, UCCIEN0BATENbCKOMN NESITEIbHOCTH;

FOTOBHOCTM M CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUM 1O XUMHUH B
COOTBETCTBHHM C KM3HCHHBIMU MOTPEOHOCTAMU;

MHTEpECca K OCOOCHHOCTSAM TpyJAa B paznudHbIX chepax mpodeccruoHambHOM
NEATEIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHS MPOTPaMMBbI TT0 XMMHUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMbIE Ui (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUaAIOIIUXCS
MEXKIUCITUTUTMHAPHBIE (MEXKIIPEIMETHbIC) OOIICHAYYHbIC TIOHATHS, OTPaKaAIOIINe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CIHEeOU(PUKY METOJOB TIO3HAHUS,



UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,

npolecc, CUCTeMa, HayYHbId (akT, MPUHIUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,

Teopusl, UCCIae0BaHue, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);
YHUBEpCAJIbHbIE yueOHbIC JIEUCTBUSA (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PEryJISITUBHBIE), 00ecIeunBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00yUarONNXCs;
CITOCOOHOCTH oOyyJarommxcst HCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbBIC
JNEUCTBHUS B IO3HABATEIHOW U COMAIIBHON MTPAKTHUKE.

MeranpeaMeTHbIE PpE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS

1) 6a30Bble JJOrHYeCKHeE IeHCTBUS:

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

ONpEAEATh IENM JEATEIbHOCTH, 3aJlaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSA, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTaBJICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU MOHSITUN M YCTaHABIMBATh HUX B3aUMOCBS3b,
UCIIOIb30BaTh COOTBETCTBYIOIINE MOHATHS J11 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIA KJacCHU(PUKAIIMKU BEIIECTB M
XUMHUYECKUX PEaKIUi;

YCTaHABJIMBAaTh MPUYMHHO-CJICACTBEHHBIE CBSA3M MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKICHHUS (MHIYKTUBHBIC, JI€NYKTHUBHBIC, TIO
AQHAJIOTWH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B paccMaTPUBAEMbBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHSITh B MPOIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMHUU CHUMBOJIUYECKUE
(3HAKOBBIC) MOJCIH, TPEOOPA30BLIBATH MOJICIbHBIC MPEACTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMH4YecKas ¢GopMylia, ypaBHCHHE XHUMHUYECKOM
peaKkIuyu — MpU PEIICHUH Y4YEeOHBIX IMO3HABATENIPHBIX W MPAKTUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeI0BaTEIbCKHE JeiiCTBUA:

BJIaJIECTh OCHOBAMHU METOJIOB HAYYHOTO IO3HAHUSI BELIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIUpOBATH 1EJIM U 33/1a4d UCCJICIOBAHUS, UCIIOIb30BaTh MTOCTABIICHHBIC
U CaMOCTOSITEIHHO C(OPMYIUPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA



HO3HAHMUSI U OCHOBBI JUIsl (POPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPAaBUIBLHOCTU
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBbIKAMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKHX IKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHs HAaOMIOAAaTh 32 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpOBaThH
0000111eHHsT ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIIEOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

OpuOOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENbCKOM M MPOEKTHON
NEATENBHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKHX 3a/1ad, IPUMEHEHUIO pa3JInYHBIX
METOJI0B [TO3HAHMSI.

3) pabora ¢ nundpopmanueii:

OpUEHTHPOBAThCA B Pa3IMYHBIX HCTOYHHMKAX uWH(popmanuu (Hay4dHO-
HOMyJIsIpHAasl JIUTepaTypa XHMHUYECKOTO COJEp)KaHUsA, CIPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HENPOTUBOPEUYHBOCTb;

(GopMynIMpoBaTh 3alpOChl U MPUMEHATH PA3JIUYHBbIE METOJbl IPU MOUCKE U
otbope wuHPOpPMAIIUK, HEOOXOAWMOW JUISI BBIMOJHEHHS YYCOHBIX 3ajad
onpenenéHHOro THIA,

npuoOpeTaTh OMNBIT HMCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
uHpopmaIu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHbIM fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaleil: TPUMEHATh MEXIpeAMEeTHbIe ((U3nvecKkue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HAI'TLAIHOCTH.

KoMMyHMKATHBHbIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBUA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIa€MOi TEMbI B XOJI€ IUAJIOTa U/ WIN
JTMCKYCCHUH, BBICKA3bIBATh UJIeU, (DOPMYIUPOBATH CBOH MPEIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIAaTh C MPE3CHTAIUCH pe3yIbTaTOB IT03HABATCIIBHOW JESITCIIBHOCTH,
HOJYYEHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUN
XUMHYECKOI'0 3KCIIEPUMEHTA, MPAKTHUYECKOH pabOThI MO MCCIICIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIICCTB, Pean3allii Y4eOHOTo MPoeKTa, U (POPMYTUPOBATH BHIBOIBI
10 pe3yjbTaTaM TPOBEACHHBIX HCCICAOBAHHNA IyTEM COTJIACOBAHHS TO3HIIMHA B
X0J1e 00CYXICHUS 1 0OMEeHa MHCHUSIMH.



PerynsiTuBHbBIE YHMBeEpPCcaJbHbIE Y4eOHbIE 1eCTBUSA:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILECTBISATH CBOK I103HABATEJIBHYIO
NEeATENbHOCTh, ONpenessis €€ Leau M 3aJadyd, KOHTPOJIMPOBAaTH U IO MeEpe
HEOOXOAMMOCTH KOPPEKTHPOBAaTh MpPEIaraéMblii  ajJropuT™M JACUCTBUHA IHpu
BBINIOJIHEHUH YYEOHBIX U HUCCJENO0BATENbCKUX 3a7ad, BbIOMpaTh HaumboJee
3¢ (PeKTUBHBIA €MOCOO MX peleHUuss C Y4YETOM IMOJYYEHUS HOBBIX 3HAHHHA O
BEILIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIICCTBJISATh CAaMOKOHTPOJIb JIEATCILHOCTH Ha OCHOBE caMoOaHajiu3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATHI

[IpeameTHBIC pe3yIbTaThl OCBOSHUS MPOTPAMMBI 110 XUMHH Ha YTIIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHUs BKJIIOUYAIOT CHEIU(HUCCKUC
JUTSL y4eOHOTO0 mpeaMeTa « XUMUsD HaydHbIC 3HAHUS, YMCHHUS U CIIOCOOBI JICHCTBUM
110 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOoOpPa30BaHMIO 3HAHWM, BUIBI JACITCIBHOCTH
10 TIONYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHWWA B PA3IUYHBIX yUEeOHBIX
CUTYaIMsIX, a TAKKE B peaJbHBIX )KU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX ¢ XUMHUe. B
nporpaMMe II0 XUMHHM TIPEJAMETHBIC PE3yJIbTaThl IMPEJACTABICHBI 10 TojaM
U3YUYCHHUS.

10 KJIACC

[IpenMeTHBle pe3ynbTaThl OCBOCHHS Kypca «OpraHuyeckas XHUMHS»
OTpaXKaroT:

c(hOPMHPOBAHHOCTh TPEJCTABICHUN: O MECTe W 3HAYCHHHM OPTraHUYCCKOMN
XUMHUU B CHCTEME C€CTECTBCHHBIX HAyK W €€ poiu B 00€CIeYeHWH yCTOWYHUBOTO
Pa3BUTHS YEJIOBEUCCTBA B PEIICHUM MPOOJIEM SKOJIOTHYECKOM, SHEPIeTHICCKON H
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3/IaHMM HOBBIX MAaTEpUAJIOB,
HOBBIX HCTOYHHKOB DHEPTUH, B obOecrieueHu paIMOHAIBHOTO
IPUPOIOIIONB30BaHUS, B (OPMHUPOBAHUNW MHUPOBO33PEHUS M OOIICH KYJIbTYpPHI
YeJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO M IPUPOJTHOM CPEIE;

BJIQJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHWW, KOTOpas  BKJIKOYACT:
OCHOBOITOJIATAIOIINE TIOHITHS — XUMHUYECKUIH 3JIEMEHT, aTOM, PO U DJICKTPOHHAS
obonouka aroma, S-, p-, d-aToOMHbIE OpOUTAIM, OCHOBHOE U BO30YXKJIEHHOE
COCTOSIHHSI aTOMa, THOpUAM3anus AaTOMHBIX OpOuWTanedl, HWOH, MOJIeKYJa,
BaJICHTHOCTb, JICKTPOOTPHUIIATEIILHOCTD, CTEIIEHb OKUCJICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEICT, (yHKIIMOHATbHAS
Tpymma, paadkall, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIC, COKpaliEéHHBIC,
CKEJIETHBIC), W30MEpHsl CTPYKTYpHas ¥ TPOCTPAHCTBEHHAs (TeOMETpHYECKas,



ONTHYECKas), HM30MEPbl, TOMOJOTUYECKUA pSAJl, TOMOJOTH, YTIIEBOJOPOJIHI,
KHCIIOPOJI- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUSl, MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAUHEHUS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. WM. MeHneneeBa, Teopus CTPOEHHUS OPraHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aKk0OH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalleHUs DSHEPrHUM TMPU XUMUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XMMHUM, MHUPOBO33PEHUECKHE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAaHUSI TPUUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBIICHUI; NPEACTABICHUS
0 MEXAaHW3MaX XHWMHUYECKUX pEaKIUd, TEPMOJMHAMUYECKHX W KUHETHYECKHX
3aKOHOMEPHOCTAX MX NPOTEKAHUS, O B3AUMHOM BIIMSIHUM aTOMOB M TPYIIIT aTOMOB
B MOJIeKyJiax (MHAYKTUBHBIM U Me30MepHbId ) dexTol, opueHTanTsl | u Il pona);
(akTOJIOTMYECKUE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUU U 0O€30MacCHOM
UCIIOIb30BAaHUN BAXXKHEUIIMX OPraHUYECKUX BEIHIECTB B OBITY M MPAKTUYECKOU
NESTEIPHOCTH  YeJOBEeKa, OOMUX  HAYYHBIX  OPHUHIUIAX  XUMHUYECKOTO
IPOU3BOJICTBA (HA IPUMEpPE MPOU3BOJICTBA METAHOA, TepepabOTKH HEPTH);
c(OpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTE€pPHbIC MPU3HAKU TMOHSTHUH,
YCTAHABIIMBATh WX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATUS MPU
ONIMCAaHHUH COCTABA, CTPOCHMS U CBOMCTB OPraHUYECKUX COCINHEHUM;
c(hOpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJIEHUSI MOJIEKYISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPTaHUUIECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUUYECKUX PEAKUHUM U PACKPBIBATH UX CYIIHOCTb:
OKHMCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKUUMUA  ITOCPEICTBOM  COCTAaBIICHUSA
AJIEKTPOHHOIO 0OajaHca OSTUX peaklui, peakiuil HOHHOrO0 OOMeHa MyTEéM
COCTAaBJIEHUS MX TIOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHECHUM;

M3TrOTaBJIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB I MIUTKOCTPALAN
X XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpPMHUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJJIC)KHOCTh N3YYCHHBIX
OpPraHMYECKUX BEIIECTB II0 HMX COCTAaBY U CTPOCHHUIO K ONPEICIEHHOMY
KJacCcy/Tpynmne COCIMHEHUM, MdaBaTh UM Ha3BaHUS 10 CHUCTEMATHYECKOU
HomeHknarype (IUPAC) u npuBOIUTH TPUBHAIbHBIC HAa3BAHUS MJI OTACIIBHBIX
NpEACTABUTENIC OPraHUYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOJIYOJ, TIULEPHUH,
ATWICHTJUKOIb, (EeHON, (OpManbIeru, aneTaabIeruji, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBASA, OJIEMHOBAsA, MAJIbMUTUHOBAs KUCIIOTHI,
[JIMIUH, aJaHuH, MalibTo3a, (PPYKTO3a, aHWIUH, TUBUHUJ, U3OIPEH, XJIOPOMPEH,
CTUPOJI U IPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHUS ONPENENsATh BHUJ XHWMHUYECKOW CBS3U B
OpraHUYEeCKUX COCJIMHEHMSIX (KOBAJICHTHAass M HWOHHAas CBsI3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);



c(hOPMHUPOBAHHOCTh YMEHUS NPUMEHATH IIOJOKCHHUS TEOPUU CTPOCHUS
opraHnueckux BemiectB A. M. bytiepoBa 11 00bSICHEHNS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHUS;

c(OPMHUPOBAHHOCTh ~ yYMEHWH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
bU3UYECKHE M XHUMHYCCKHE CBOMCTBA THIHYHBIX IPEACTABHTEIICH pPa3IMIHBIX
KJIACCOB OPTaHUYECKHX BEIIECTB: aJIKAHOB, IIUKJIOAIKAHOB, aJIKEHOB, aJKaJUEHOB,
QJIKUHOB, apPOMATHUYECKUX YIJIEBOJAOPOJOB, CHUPTOB, albJCTHJ0B, KETOHOB,
KapOOHOBBIX KUCIIOT, IPOCTHIX U CIOXKHBIX 3PUPOB, )KUPOB, HUTPOCOCTUHCHUN U
aMHUHOB, AMHUHOKHCIIOT, O€JIKOB, YTJ€BOJOB (MOHO-, M- W TOJHCAXapHUIIOB),
WUTIOCTPUPOBATh ~ TCHETHYECKYI0  CBA3b  MEXAY HUMU  YpPaBHECHUSIMHU
COOTBETCTBYIOIIMX XUMMYECKMX PpPEAKIUi C MCIOIB30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOJTBEPXKJAaTh HA KOHKPETHBIX MpHUMEpax
XapaKkTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHMYECKUX COSAUHESHHUM OT
KPaTHOCTH M THIIA KOBAJICHTHOM CBSI3H (O- M TT-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYNI aTOMOB B MOJIEKYJIaxX;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOUHUKU YTIJIEBOIOPOJHOTO
ceipbs  (He(Th, TPUPOTHBIN Ta3, yYrojb), CIOCOOBI €ro mnepepadboTKu U
IIPaKTHIECKOE TPUMEHEHHE TIPOTYKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX
MeTOJaxX MO3HaHUS — HAOJIIOJACHUU, U3MEPEHUH, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI TPUMEHSITh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMEHHUS MIPUMEHSATH OCHOBHBEIC omnepanuu
MBICITUTEILHON JEATeIbHOCTH — aHaJdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3AIMIO, BBISIBJICHUE MPUYUMHHO-CICICTBEHHBIX CBSI3EH — ISl U3yUCHUS
CBOMCTB BELIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C
MNOHSATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0ojiee OCO3HAHHOTO TOHMMAaHWS CYIIHOCTH MaTepUajJbHOIO0 €IMHCTBA MHUpAa,
UCIIOJIb30BaTh CUCTEMHBIEC 3HAHUS IO OPraHMYECKONW XHUMHH JIsi OOBSICHCHHS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPO/LY;

c(OPMHUPOBAHHOCTh YMEHHI: TMPOBOAUTH PACUETHl 1O XUMHUYECKUM
dbopmyllaM U ypaBHEHHSIM XUMHUUYECKUX PEAKIM C HCIOJIb30BaHUEM (PHU3UYICCKHUX
BeIMUMH (Macca, OOBEM Ta30B, KOJHUYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOKICHUIO XUMHUYECKOU
dbopMyJibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX 3JIEMEHTOB,
IPOYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: ITPOTHO3UPOBATh, aHAJIU3UPOBATh U OIICHUBATH
C TIO3UIMHA  DKOJOTHMYECKOM  0€30IMacHOCTH  IIOCJICACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHON JESATEILHOCTA 4YEJOBEKa, CBA3aHHOW C MepepaboTKoM



BEIIECTB, UCIOIb30BATh MOJYYCHHBIC 3HAHUS JIJISl IPUHATHS TPAMOTHBIX PElICHUMN
npo0JieM B CUTYalUsIX, CBA3AHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHUH: CAMOCTOSITCIIBHO IIJIAHUPOBATh M TPOBOAMTH
XUMUYCCKANA DJKCIEPUMEHT (TIONy4eHHE W W3YyYCeHHE CBOWCTB OPTaHUYECKHX
BEIIECTB, KAYECTBEHHBIC PEAKIMH YIJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB U
KHUCIIOPOCOJIEPKAINUX OPraHMYECKUX BEIIECTB, PEIICHUE HKCIEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHWIO OPTraHWYCCKHUX BEIIECTB) C COONIOACHUEM IPABHII
Oe3omacHoro oOpamieHusi ¢ BEHleCTBaMU M JIA0OPATOPHBIM OOOpPYJOBaHUEM,
dbopMyIMpOBaTh TIENh HWCCICNAOBAHMS, NPEICTABIATH B pasIuyHON (dopme
pe3ybTaThl SKCIIEPUMEHTA, aHATTM3UPOBATh U OIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUM:

co0JIroAaTh MpaBUjIa SKOJOTHYECKH 11€JIECO00PA3HOI0 MOBEICHUS B OBITY U
TPYIOBOM NEATETLHOCTH B IEJISAX COXPAHEHHS CBOETO 370POBBS, OKPYIKAIOIIEH
IIPUPOIHOM CPEIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JICUCTBUS HA J>KHUBBIC OPTaHU3MBI
onpenenEHHbIX OPraHUYEeCKUX BEIIECTB, MOHUMAasl cMbIch nokazarens [TK;

aHATM3UPOBaTh IEJIECOO0PA3HOCTh MPUMEHEHHUSI OPTraHUYECKUX BEIIECCTB B
TIPOMBITINICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMHUPOBAHHOCTH



