ITpunoxxenne Nel k OOIT COO
yTBEPXkACHO npukazom o MOV Jlunei
Ne 37-Y o1 30.08.2024r.

MHHHUCTEPCTBO INPOCBEIEHUSA POCCUNCKON ®EJIEPAIIUNA
MuHuCTEepPCTBO 00PA30BAHMUS M MOJIOAEKHOM MOJUTHKN CBepaIoBCKOM
ods1acTH

anaBJIeHne 06pa30BaHneM Ka‘lKaHapCKOI‘O TOpPoOACKOro oxpyra

MOY JIuneii

PABOYASI TIPOTPAMMA
(ID 548252)

yueOHoro npeaMera «Xumus. Yriay0JeHHbIA YPOBEHb»

115 ooyuarommxest 10 —11 kmaccos

JOKYMEHT NoAnncAH
ANEKTPOHHOW MOAMMCHIO

Ceptudmkat: 40F3AD49155AD5CB5A127396DAE6D79D
KaqKaHap 2024 Bnaneneu: MATbLIEBA ENIEHA BUKTOPOBHA
OeiicTeuteneH: ¢ 27.09.2023 no 20.12.2024

\.




MNOACHUTEJIBHASA 3AIIMCKA

Pabouasi mporpaMMa mo XMMUU Ha YPOBHE CPEIHEro 0o0IIero oopa3zoBaHUs
pazpabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
benepanbHOi oOpazoBaTeIbHON pOrpaMMbl CpEeIHEro o0111ero
oOpazoBanusi(POII COO), npencrasieHHbix B denepanbHOM ToCyIapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yueOHOTo mpeaMeTa «XUMHs» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit
denepanuu, pean3yIONIUX OCHOBHBIE OO0pa3oBaTelibHBIE MPOrPAMMBI, U
OCHOBHBIX TMoOyokeHuH «Crpareruu pa3BUTHs BocnuTanusa B Poccuiickoit
Odenepanuu Ha niepuoa a0 2025 roma» (Pacmopsikxenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIUIYOJIEHHOTO HM3yYEHMsI 3aHMMaeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOTO oOpa3zoBanus ydamumxcs 10-11 xmaccos.
N3yuenne mnpenmera, peaquzyemMoe B yclIoBHAX U} depeHIIMpPOBAHHOTO,
npoduibHOrO 00y4YeHUs, NpU3BAHO OOeCneyuTh O00IIe00pa3oBaTEIbHYI0 M
OOIIEKYIbTYPHYIO TOJIOTOBKY BBIIMYCKHUKOB IIKOJIBI, HEOOXOAMMYIO JUIs
aJjanTaluyi UX K OBICTPO MEHSIIOIIMMCS YCIOBUSAM U3HU B COLIUYME, a TaKXKe s
MPOJIOJKEHUS O0Y4YEHUsI B OpraHU3alMsIX Mpo(ecCHOHaNbHOro 00pa3OBaHMs, B
KOTOPBIX XUMHUSI SIBJIIETCS] OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamme mno XWMUM Ha3HAuYCHHE MpeaMeTra «XUMHUS» TOIy4aeT
noJpoOHYI0  WHTEPHPETAllMI0 B  COOTBETCTBUM C  OCHOBOIIOJAraroIIUMHU
nonoxkeHusimu  GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, COJEp KaHMs,
pe3yabTatoB OOy4YeHUs] U TpeOOBaHMM K YPOBHIO IOJTOTOBKU BBITYCKHHUKOB.
CBUIETETLCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIUE BBIMOJHIEMbIE MPOrpaMMON IO
XUMUU QYHKIIUH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peau3aiusl KOTOpoil obecreunBaeT
MOJIy4YeHHUE TPEACTaBICHUSI O LEJAX, COJEpKaHWUU, OOIIEeH CTpaTeruu
oOy4eHUs, BOCIIUTAHUS U Pa3BUTHS 00YUaIOIINXCSI CPEACTBAMU MIPEIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO Mpohuis;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTopast npeaycMaTpuBaeT
Ompe/ieJIeHHe: MPUHIUIOB CTPYKTYPUPOBAHUSI U MOCIEIOBATEIBHOCTH
U3y4YeHUs y4eOHOro MaTepHuaya, KOJIMYECTBCHHBIX W KAYECTBEHHBIX €r0
XapaKTePUCTHK; TMOJX0JI0B K (OPMUPOBAHUIO COJIEPKATEITLHON OCHOBBI
KOHTPOJISI U OLIEHKU OOpa3oBaTEIbHBIX JOCTHXKEHUN OO0ydaronuxcsi B
paMKax WTOTOBOM arrectanud B (OpMe eIUHOTO0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma asis yriayOa€HHOTO H3yUYEeHUsSI XUMUU:



e yCTaHABIMBAaE€T HMHBAPUAHTHOE IMPEIMETHOE CojJep:KaHue, 00sA3aTeNbHOE
JUIS HW3y4eHUsT B paMKax OTACIbHBIX MpoQuiel, MperycMaTpuBaeT
pacnpelneneHue W CTPYKTYpHUPOBAaHHWE €ro I0 KjaccaM, OCHOBHBIM
COJIep>KaTENbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e 7HaéT MPUMEPHOE pachpeleleHne y4eOHOr0 BPEMEHH, PEKOMEHIYyEeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/iaraeT NPUMEPHYIO TOCIENO0BATEIBHOCTh H3yYEHUS Yy4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO LEIeH U 3a1a4 U3yUeHUsl IpeIMeTa
Ha yrIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOumiero oOpa3oBaHMs, COAEPKATEIbHON XapaKTEpPUCTUKU
IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IIPOrpamMMBl CPEIHETO o01iero oOpazoBaHuUs (JINUHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TakKe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATENBHBIX  JIEUCTBUNA  OOydYaromerocss 1Mo OCBOCHHIO
COJIEp KaHUs IPeIMeETa.

[Io BceM Ha3BaHHBIM MO3ULMSIM B MPOTPAMME MO XUMHUHU IPETyCMOTPEHA
MIPEEMCTBEHHOCTh € OOy4YE€HHWEM XHMHUHM Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBaHus. 3a TMpelelaMd yCTAHOBJIEHHOW MporpaMMOd 10  XUMHUH
00s3aTeNbHON (MHBApUAHTHOM) COCTABIISIIOUIEH COAEpX aHUs y4eOHOro npeamera
«Xumus» OCTaéTcsi BO3MOXKHOCTh BBIOOpAa €ro BapHaTHUBHON COCTaBIISIONICH,
KOTOpasi JI0JKHA OMpPEAENAThCS B COOTBETCTBUM C HANpPaBJICHUEM KOHKPETHOTO
npoduiist 00y4yeHusl.

B coorBerctBuM ¢ kOHuenTyauabHeiMH TonoxkeHusmMu OI'OC COO o
Ha3HAYeHUH NpeIMETOB 0a30BOro W YriyOJEHHOro YypOBHEH B CHUCTEME
nudepeHIIMpOBaHHOTO OOYYCHHS HAa YPOBHE CpEIHEro oO0Iero oOpa3oBaHUS
XUMHUSI Ha YpPOBHE YIUIYOJIEHHOTO W3y4YeHHUs HaIpaBlIeH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEIYIOUIUM  3TaloOM  MOJYYEHHS  XMMHYECKOTrO
oOpa3oBaHMsI B paMKax H3Y4YEHHUS CIELHAIBHBIX E€CTECTBEHHO-HAYYHBIX H
XUMUYECKUX NUCIUIUIMH B By3aX U OPraHU3alUSIX CPEIHET0 MPOeCCHOHATBHOTO
oOpa3zoBanusi. B 3Toi CBsI3W u3ydeHHE mMpenMera «XUMHUS» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO HA  pACIIUPEHUE U  YIUIYyOJIGHHE TEOpPEeTHYECKOM |
MPaKTUYECKOMN MOJATOTOBKH OOYYarOUIUXCs, BRIOPABIIMX ONpeneNEHHbIA MPpOodIIh
0o0y4eHHs1, B TOM YHCJIE C MEPCIEKTUBON MOCIEAYIOLIEro MOJYyUYEeHUs XUMUYECKOTO
o0pa3oBaHUs B OpTaHU3AIUAX MTPOPECCHOHATILHOTO 00pa3oBanusi. Hapsmy ¢ atum,
B cBete TpeOoBanuiit ®I'OC COO k maHupyeMbIM pe3yJbTaTaM OCBOCHHS
dbenepanpbHOil 00pa3oBaTEBLHON MPOrpaMMbl CpeIHEro oO0IIero o0pa3oBaHUS
U3y4YEeHHUE MpeaMeTa « XUMHUs OPUEHTUPOBAHO TAK)KE Ha PEIlICHUE 3a]1ay



BOCIIUTAHUSI U COLIMAIILHOTO Pa3BUTHs OOy4aromuxcs, Ha GOpMHUpPOBAHUE y HHX
OOILEMHTEIIEKTYaJbHbIX YMEHHM, YMEHUI palMoHAIN3alMid y4eOHOro Tpyaa u
00OOMIEHHBIX  CTIOCOOOB  JIEATEIBHOCTH, WMEIOMUX  MEKIUCIUIUIMHAPHBIN,
HAANPEAMETHBIN XapaAKTEP.

CocraBnsomuMy npeameTa «XUMHUsS» Ha YPOBHE YIIIyOJIEHHOTO H3yYEHHS
ABIAIOTCS yrIyOnéHHele Kypcbl — «Opranuueckas xumus» u  «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHun MoAX0/I0B K OTOOPY U CTPYKTYpPHOM
OpraHu3allid COJEP’KaHUsI PTHX KYpCOB B IporpamMme MO XHMHH 32 OCHOBY
npuHATel TosiokeHuss PI'OC COO o paznumumsix 0a30BOTO W YIUIYOJIEHHOTO
YPOBHEU U3YUYEHHUS PEIMETA.

OcHoBy conepxkanust KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYeCcKass XHMHSI» COCTABJSIET COBOKYINHOCTb IIPEAMETHBIX 3HAHUU M
YMEHHUH, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHs IpeaMmeTa. IJTa CUCTeMa
3HAHUI TI0JydaeT ONpPENeIEHHOE TEOPETUYECKOE MAOIMOIHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOHUTH CYIIECTBEHHO OOJbImIMi 00BEM  (HAKTOIOTHMYECKOIrO
maTtepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Yy4YEHHs MHpeaMmeTa obOecreyeHa
BO3MOKHOCTh 3HAUUTEJIIBHOTO YBEIMYEHUS OO0bEMa 3HAHUH O XHUMHUYECKUX
AJIeMEHTaxX U CBOMCTBAaX MX COEIMHEHHMI HAa OCHOBE PACUIMPEHHs] U yriayOJaeHus
MPEACTABICHUM O CTPOEHUM BEIIECTBA, XUMHUYECKOW CBSI3HM M 3aKOHOMEPHOCTSIX
MPOTEKaHUsl PeaKUuid, pacCCMaTPUBAEMBIX C TOUYKH 3PEHUS XUMHUYECKON KUHETUKH
U TepMoauHaMuku. W3ydyeHue mnepuoamyeckoro 3akoHa U llepuognueckon
CUCTEMBl  XMMHYECKHUX AJIEMEHTOB 0asupyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKHUX MPEJCTABICHUAX O CTPOCHUU aTOMa. XMUMHUYECKasi CBS3b
OOBACHSIETCS] C TOUKH 3PEHHS SHEPTETUUECKUX U3MEHEHUI Mpu e€ 00pa30BaHUM U
pa3pylLIeHHH, a TaKKe C TOYKH 3pEHHUs MEXaHU3MOB €€ oOpazoBaHus. M3yueHue
TUIOB  peakuud  JOmojHseTcss  (OpMHUpOBAHUEM  MpPEACTaBIEHUH 00
ANEKTPOXUMHUYECKHX MPOLECCAX U JIEKTPOJIN3E PACIUIABOB U PACTBOPOB BEILECTB.
B kypce opraHnyeckoid XMMHHM TpPH PACCMOTPEHUHU PEAKIIMOHHOW CHOCOOHOCTU
COEIMHEHU ynenseTcs 0co00e BHUMaHUE BOMPOcaM 00 3JIEKTPOHHBIX 3PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakLni.

Oco0oe 3HaueHWe HMEeT TO, YTO Ha COJEpKaHHE KYpCOB XHUMHH
yrayOIEHHOTO YPOBHS M3YUYEHHMSI AJIsl KJIACCOB OIpPeneaEHHOro npoduiis (raBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JMAOINOJHEHUN K oO0mei cucreme
NpPEeIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hanpumep,
B COJICP)KaHUM TpeaMeTa i KJIACCOB XUMHMKO-(HU3ndeckoro npoduist 00ibinoe
3HauYeHHE OYIyT UMETh 3JIEMEHThl y4eOHOro mMarepuana mo obmiet xumuu. llpu
M3YYCHUU IMIpeJIMETa B JAaHHOM CcIliyyae akLUEHT OyIeT cleidaH Ha OOIIHOCTh
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPHIl B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHas Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCcbl M JHEPTHM, 3aKOHbl TEPMOJAMHAMUKH, 3JIEKTPOJIU3d, MNPEACTABIEHUA O
CTPOECHHUH BEILLECTB U IPYTOE.

B TO ke BpeMs B coAepKaHUM MpeaAMeTa s KIAacCOB XUMHUKO-
OMOJIOTUYECKOTO MPOQuUIs OOJIBIINK YIeIbHBIM BeC OyIET MMETh OpraHuvecKas
xumusi. B 3TOoM  chmywae mpemocTaBisieTcs  BO3MOXKHOCTH — JUisi  Ooliee
00CTOSITEILHOTO ~ PAacCCMOTPEHUS XUMHUYECKOM  OpraHu3aludd  KIETKH  Kak
OMOJOTHYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOJAAT, K MpPHUMEPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMIUJbI, OEJIKH, YIJIeBOJAbI, HYKJIECHHOBBIC
KHCJIOTHI U Apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWMCTBAxX IPEACTABUTEIICH
OCHOBHBIX KJIACCOB OPTraHMYECKHUX BEIIECTB CIY)KAaT OCHOBOW [UJII W3YYCHHS
CYILLIHOCTH IPOLECcCcOB (POTOCHHTE3A, IbIXaHUS, TUILEBAPEHU.

B mnnane ¢opmupoBaHUs OCHOB Hay4dHOTO MHPOBO33PEHHUS, OCBOCHMS
0OIIIeHayYHBIX METOJIOB ITO3HAHUSI M OTIBITA TPAKTUYECKOTO MPUMEHEHHUS HAYUHBIX
3HAHUM W3y4YeHHE TpenMeTra «XUMHs» Ha YIIYOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SIX C YYEOHBIMHM NPEIMETAMH, BXOISIIMMU B COCTaB
npeaAMeTHbIX oOnacTeil «EcTecTBEHHO-HAay4dHblE NOpeaMeTb», «MaremaTtuka Hu
uHpopmaTrKa» U «Pycckuil sI3bIK U TUTEpaATypay.

[Ipn u3ydyeHun y4ueOHOro mpeaMera «XUMHUsS» Ha YriyOJEHHOM YpOBHE
Tak)Xe, Kak Ha ypOBHE OCHOBHOTO U CpeJHEero ooduiero oopazoBanus (Ha 6a30BOM
YpOBHE), 3aJa4eil MepBOCTENEHHON 3HAYMMOCTHU SIBIsETCA (POPMHPOBAHUE OCHOB
HAayKd XUMHUHU Kak OO0JacTH COBPEMEHHOIO €CTECTBO3HAHUS, NPAKTUYECKOU
NEATEIBHOCTH Y€JIOBEKA U OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenue
TOW 3aJayd Ha YrJIyOJEHHOM YpOBHE HW3YYEHMsI MpeAMeTa MpeArnosaraet
peanu3anuio TaKuX LeeH, KaK:

e (opmMupoBaHME TpPEACTABICHHUI: O MaTEPUAIBHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M e€ BeAylled ponau B o00OecrnedyeHHH
YCTOMYMBOTO  pa3BUTHS ~ 4YEJNOBEYECTBA: B  pELIEHUU  IpodiieM
HKOJIOTUYECKOM, YHEPreTUYECKON U MUIIEBON 0€30MacCHOCTH, B pPa3BUTUHU
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUATIOB, HOBBIX MCTOYHUKOB DHEPIUH, B
00eCreYeHNH PalMOHAILHOTO MPHUPOIONOIL30BaHusA, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXKe KOJOTUYECKU
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO U IPUPOJHOMN CPENE;

e OCBOCHHME CHCTEMbl 3HAHWH, JEKAINMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (pyHIaMEeHTaIbHbIX
MOHATUH, 3aKOHOB M TEOPUM XHMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHUM BEIIECTBA HAa Pa3HbIX YpPOBHSAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAJAMOJIEKYJIIDHOM, O  TE€PMOAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHUSI XUMUYECKUX PEAKLINAN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAaX, 00 00X
HAYYHBIX TPHUHIIUIIAX XUMUYIECKOTO ITPON3BOICTBA;

e (dopmupoBaHHEC y o0yJaronuxcs OCO3HAaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUU ISl OOBSCHEHHSI
KITIOYCBBIX HJICH W TPOOJIeM COBPEMEHHOW XUMHH, JUISI OOBSICHECHUS W
IIPOTHO3HPOBAHMS SIBJICHUH, UMEIONMX ©CTECCTBEHHO-HAYUYHYIO ITPHPOIY;
IPaMOTHOTO PEIICHHS MPOOJIeM, CBSI3aHHBIX C XMMHEH, IPOTHO3UPOBAHUS,
aHaJlM3a U OIEHKH C TTO3UINI KOJOTHIECKOM 0€30MacHOCTH MOCIIEACTBHIA
OBITOBOM ¥ TPOW3BOJCTBEHHOUN [EATEIHHOCTH YEIOBEKa, CBA3AHHOW C
XUMHYCCKHM  TIPOM3BOACTBOM, HCIIOJIb30BAHHEM H  IepepadOTKOMH
BCIIICCTB;

e YyIIyOJICHWE TIPEICTaBICHWA O  HAyYHBIX  METOJIaxX  ITO3HaHUS,
HEOOXOIUMBIX Ui TIPUOOPETCHHS YMEHUW OPHEHTHUPOBATHCS B MHUPE
BEIICCTB W OOBSCHEHUS XUMHUYCCKHX SIBJICHUN, WMEIOIUX MECTO B
IPHUPOJIC, B MPAKTUICCKOM JEATSIBHOCTH W TTOBCETHEBHOM JKU3HH.

B maHe peanmzanuy MEepBOOYCPETHBIX BOCHHUTATEIBHBIX W Pa3BHBAIOIIAX
(YHKIMIA TETOCTHOW CHCTEMBI CPEIHEro oO0IIero oOpa3oBaHHs NMpPH W3YyUYECHUH
npeaMeTa  «XUMHUS» Ha  YIUIYOJEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTH
MPHOOPETAIOT TaKUE MU U 3a/1a49H, KaK:

e BOCHHUTaHHE YOCKIEHHOCTH B TI03HABACMOCTH SIBJICHUH IMPHUPOIHI,
YBOXCHHS K TMPOLECCY TBOpPYECTBA B 00JACTH TEOPETUYCCKUX U
NPUKJIATHBIX HWCCIICIOBAaHUA B XUMHUH, (POPMHUPOBAHUE MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHUBAIlMM K OOYYECHHMI0O M TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO M CaMOBOCIIMTAHUIO  HAa  OCHOBE  YCBOCHHS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

e pa3BUTHUE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYCCKUX
criocoOHOCTe oOydaronuxcsi, (OPMUPOBAHHE y HUX CO3HATEIHLHOTO
OTHOIIICHUSI K CamMO0Opa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHIENTHOM MPpo(deCCHOHATBHON 1 O0IIECTBEHHOM JIeITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U TMOTPEOHOCTH B
3I0POBOM 00pa3e KU3HU;

e (opMHpOBaHWE YMCHHA W HABBIKOB Pa3yMHOI'O IPHPOJIOIOIL30BaAHUS,
pa3BHUTHE YKOJOTMUECKOMN KYJIBTYpPbI, IPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN IEeSITESIbHOCTH.

OO11iee YKCI0 9acoB, MPEAYCMOTPEHHBIX JIJI U3yUEHUS XHUMHU Ha YIriIyOJCHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocraBiser 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Heaeno), B 11 kimacce — 102 gaca (3 yaca B Hezeno).



COIEPKXAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMHUHU.

[IpenMer W 3HAaYEHUE OPraHUYECKOW XUMHUH, MNPEACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCAMHEHU.

DNEeKTPOHHOE CTPOEHHWE aTroMa YIJepojia: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHUA. BajeHTHbIE BO3MOXKHOCTHM aroMa yriepoaa. XUMHUYECKash CBSI3b B
OPTaHWUYECKUX COCIMHCHMSIX. THUIBI THOPUAM3AIMA AaTOMHBIX  OpOHUTaIeH
yraepoja. Mexanusmbl 00pa3oBaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBINA M JOHOPHO-
aKIENTOPHBIN). THUIBI TEpeKphIBaHUS aTOMHBIX OpOuTaliel, G- W T-CBA3M.
OnuHapHasi, 1BOMHAsE U TpoitHas cBsi3b. CIOCOOBI pa3phiBa CBs3EH B MOJIEKYJaxX
opraHuueckux BemlecTB. [loHsiTHE O CBOOOJHOM pajaukane, Hykieopuiae u
anexTpodue.

Teopus cTpoeHMsi opraHuyeckux coeauHeHuii A.M. bBytaepoBa wu
COBPEMEHHBIE MPEJCTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPHUHU CTPOCHUS
OpraHUYEeCKUX COEIUWHEHUU. MONEKyIsIpHblE H  CTPYKTYpHbIE (HOPMYJIBI.
CrpyktypHble (QOpMysibl pa3dUYHBIX BHUJOB: pa3BEPHYyTas, COKpallEHHAs,
ckenetHas. WM3omepus. Buasl u3zoMepuu: CTPYKTypHasi, HPOCTPAHCTBEHHAs.
OnexkTpoHHBIC dPPEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIM
U ME30MEpHBIA YDPEKTHI).

[IpencraBnenne o kiaccupUKAIMU OpPraHUYecKuX BemiecTB. [loHsiTHe O
¢yHkunoHanbHOU rpymnmne. ['omosnorus. I"'omonornueckue psiabl. CucremaTruyeckas
HOMeHKIatypa opranuueckux coefauHenuin (IUPAC) m TpuBHalbHbIC Ha3BaHUS
OT/EJIbHBIX MTPEACTABUTEIICH.

Oco0eHHOCTH U KJIacCU(pUKALUS OpPraHUYecKuX peakiuil. OKHCIUTETHHO-
BOCCTAHOBUTEIbHBIE PEAKIIUA B OPTaHUYECKOU XUMUHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB U UX MPEBPAILCHUI:
O3HAKOMJICHHE C O0Opa3laMi OpPraHUYECKHUX BEIIECTB M MaTephalaMd Ha HX
OCHOBE, OMBITHl MO MPEBPAIICHUIO OPraHUYECKHX BEIIECTB IPU HArpeBaHUU
(rutaBienne, OOyTJIMBaHWE W TOPEHUE), KOHCTPYHUPOBAHUE MOJCICH MOJICKYII
OpTraHUYECKUX BEIECTB.

YraeBoaopoasl.

Ankanbl. 'oMmosioruyeckuil psii aikaHoB, oOmasi popmysia, HOMEHKIaTypa U
M30MepHsi. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI aJIKaHOB, SP°-
ruOpuau3anmsi aTOMHBIX OpOHWTaliel yriepojia, G-CBi3b. DU3NYECKHUE CBOWCTBA
AJIKaHOB.



XUMUYECKHE CBOWCTBA aJKaHOB: pEAaKUWU 3aMEIICHUS, W30MEPU3ALINH,
JNETHIPUPOBAHMS, LIUKIU3ALMH, IUPOJIN3a, KPEKUHTra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIM paguKaJIbHOTO 3aMEIICHHS.

Haxoxnaenue B npupoze. CriocoObl MOIy4eHUs] 1 NPUMEHEHHE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U u3omepus. OcCOOEHHOCTH
CTPOCHUSI M XUMHUUYECKUX CBOMCTB MayblX (LMKJIOMNPOIAH, IUKIOOyTaH) |
OOBIYHBIX (IIUKJIONEHTaH, ITUKIOTreKcaH) IuKIoankaHoB. CrnocoObl MOITy4YeHUs: U
IPUMEHEHUE [TUKIJIOATKAHOB.

Ankenpl. ['oMoorudeckuii psia aJkeHoB, oOmmas Ghopmyia, HOMEHKIATypa.
DNeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJIGKYN AlKeHOB, SpP°-
ruOpuau3anms aTOMHBIX OpOuTaliel yriepoaa, ¢- U T-CBsi3u. CTPyKTypHas |
reomerpudeckas (Ipc-TpaHc-) wu3oMepus. Du3nueckue CBOICTBAa aJKCHOB.
XVMMHUYECKHE CBOMCTBA: PEAKLUU IIPUCOCIMHEHHUS, 3aMEIICHHS B O-TIOJOXCHUE
IIpU JBOWHOW CBS3M, NOJMMEpHU3alMU M okucieHus. [IpaBuno MapkoBHHKOBA.
KadecTBeHHbIE peakuuy Ha JABOWHYIO CBs3b. CIOCOOBI MOJYyYEHHS] U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuduxanus ankaaueHoB (COnpspKEHHBIC, U30JIMPOBAHHBIE,
KymyauposauHuvle). (OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHUS W XHMHUYECKUX
CBOMCTB cONpsSKEHHBIX aueHoB, 1,2- u 1, 4-npucoenunenue. [lonumepusanus
conpsKEHHBIX JUEHOB. CIIOCOOBI MOJIy4YEHUs U IPUMEHEHHUE aJIKaJUEHOB.

Ankunbl. ["'omosiorudyeckuil psij ankuHOB, oO1ast popMyiia, HOMEHKJIATypa U
M30MEPUS. DIJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ AJIKHWHOB, SpP-
rudpuau3anms aTOMHBIX opOuTaneil yriaepona. dusnueckue CBOWCTBA AJIKMHOB.
XVWMHYECKHE  CBOMCTBA:  pEaKUUMU  IPUCOCIAWHEHHMs,  JAUMEPHU3ALUU U
TpUMEpPHU3ALMH, OKHCIIeHUs. KHCIIOTHBIE CBOMCTBA QJIKUHOB, UMEIOLIUX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEHHbIE peaKkIMu Ha TPOHUHYIO CBsI3b. CIIOCOOBI MOTyYEHUs
U IPUMEHEHUE aJTKUHOB.

Apomatuyeckue yrieBoAopoasl (apeHsl). ['oMOJOrMyeckuili psig apeHos,
oOurast popmysa, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OcH30a. Pdu3nueckue CBOHCTBA apeHOB. XHMHUYCCKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIIMK 3aMeIlEeHUs B OEH30JIbHOM KOJIbLIE U
YTJIEBOJOPOJIHOM pPAAUKAJIe, PEAKUUH IPUCOEAUHEHHUS, OKHCICHHE TOMOJIOTOB
oenzoma. IlpenacraBinenne o0 OpPHUEHTHUPYIOIIEM JACHCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIBIIE Ha TpPUMEpPe AQJIKWIbHBIX PAJUKaIoB, KapOOKCHUILHOM,
TUAPOKCUIIBHOM, aMHUHO- W HHUTPOTPYMIbI, aTOMOB TalloreHoB. OcCOOEHHOCTH
XUMHUYECKUX CBOUCTB cTupoia. [lomumepusanus ctuposa. CrocoObl MONTyYeHHUsS U
IPUMEHEHUE apOMATHYECKHUX YTIIEBOJOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KamenHsbIil yroas u npoayktsl ero nepepadbotku. Crocodbl nepepaboTku HEDTH:



NEPEeroHka, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(POPMUHT, TUPOIU3.
[TpomykThl mepepadoTKu HEPTH, NX TPUMEHEHHUE B POMBIIIJICHHOCTH U B OBITY.

['eHeTyecKas CBSI3b MEK/y PAa3IMYHBIMU KJIACCaMH YIJIEBOAOPOIOB.

DNEKTPOHHOE CTPOCHHUE TaJOTeHNPOU3BOAHBIX YTIIEBOJIOPOJOB. Peakiuu
3aMEIIEHUs] TajoreHa Ha TUAPOKCOTPYNNy, HUTPOTPYIIY, I[[UAHOTPYIIILY,
amuHOrpynmy. JleiicTBHE Ha TaJOrE€HIPOU3BOJHBIE BOJHOTO M CHUPTOBOTO
pacTtBopa mEnoyu. B3auMonencTBUE NUrajJOr€HAIKAHOB C MarHUEM U IIUHKOM.
[TonsiTue 0 METAJLIIOOPTraHUYECKUX COCIUHEHUSX. Hcnons3oBaHue
rajOreHIPOU3BOJAHBIX YIJIEBOJOPOJAOB B OBITY, TEXHHUKE U TIPU CHUHTE3E
OpraHUYECKUX BEILECTB.

OKCINEpUMEHTAIbHBIE METOJBl HM3Y4YEHUs BEIIECTB M HUX MPEBPAIlCHUN:
u3ydeHue (GU3NYECKUX CBOMCTB YIJIEBOJIOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakimii yrieBoJOpOJIOB Pa3IMYHBIX KiaccoB (oOeclBeuMBaHHE OPOMHOM WITH
HMOJHON BOJBI, pacTBOpa NEpMaHraHaTa KaJius, B3aUMOJCHCTBUE alleTHUJICHA C
aMMUa4yHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHapyKEHHE
yriepoja ¥ BOAOpPOAA B OPraHMYECKUX BEIIECTBAX, IIOJYYEHUE OTUJICHA U
U3Y4YCHHE €ro CBOWCTB, O3HaKoMieHHE ¢ KoJuiekiusmu «Hedpts» u «Yromby, ¢
oOpa3liaMd  TJIacTMacc, KaydyyKOB U PE3UHBI, MOJCIUPOBAHUE MOJICKYI
YIJIEBOJIOPOIOB U TaJIOT€HIPOU3BOIHBIX YIIIEBOAOPOIOB.

Kucsopoacoaep:kamnue opranudeckKue coeuHeHusl.

[IpenenvHbie oaHOATOMHBIE cHUpThl. CTpoeHHe MOJEKyJl (Ha MpuMepe
METaHoJIa W J3TaHoja). ['oMmonormyeckuid psia, obmas dopmyna, H3OMEpHs,
HOMEHKJaTypa u Kkiaccupukanus. Dusnyeckue CBOWCTBA  MPEAENbHBIX
OJIHOATOMHBIX CIUPTOB. BoAOpoAHBIE CBA3M MEXAY MOJEKYJaMU CIOUPTOB.
XUMUYECKHE CBOMCTBA: pEAKUMM 3aMElIeHUs, JACTHApaTalii, OKHUCJICHHUS,
B3aUMOJICUCTBUE C  OpPraHWYECKUMHU H  HEOPraHWYECKUMHU  KHUCJIOTaMH.
KauecTtBeHHas peakuus Ha OTHOATOMHBIE CIIUPTHL. J[eMCTBUE 3TaHOIAa U METAaHOJA
Ha opraHu3M yenoBeka. CrnocoObl TOJy4YeHHs] U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMUYECKUX CBOMUCTB.

MHoroatoMHble CHUPTHI — STUICHIJIUKOIb W TIHIEpUH. Pu3nyeckue u
XUMUYECKUE CBOMCTBA: peaklMK 3aMENICHUs, B3AaUMOJICHCTBUE C OPraHMYE€CKUMHU
U HEOPraHWYECKUMHU KHUCJIOTaMM, KaueCTBEHHAs pEakius Ha MHOT0aTOMHBIC
ciupthl. [IpeacraBieHre o0 MeXaHM3ME peakiuid HYKJICO(PUIHLHOTO 3aMelleHUs.
HleiictBue Ha opraHu3Mm denoBeka. CrmocoObl TONyYeHHS W TMPUMEHCHUE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIIUSHUE THUIPOKCOTPYIIBI U
O6enzonpHOTO sAfpa. Pusndeckue cpoiicTBa (PeHosa. OCOOEHHOCTH XUMHUYECKHUX



cBOMCTB (enona. KauecTBeHHble peakiuuu Ha ¢eHon. TokcuyHOCTh (eHona.
Crioco0OslI osrydeHus 1 mpuMeHeHne penomna. enonapopmanbaeruinas cMoa.

KapGoHuiibHbIE COETMHEHUS — aJIbJIETHBl U KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHWJILHOM TpymIibl. ['oMosiorudeckue psiabl ajlbJeruioB U KETOHOB, OOIIas
dopmyna, uzomMepus ¥ HOMEHKIaTypa. DU3NYECKUE CBOMCTBA albJETHIIOB U
KETOHOB. XMMHYECKHME  CBOMCTBA  albJErHMJIOB M  KETOHOB:  PEaKIHUH
npucoenrHeHns. OKHUCIIEHHE ajlbJeTruI0B, KAYECTBEHHBIE PEAKIIUHA HA aJIbJICTUIBI.
CriocoObl OJIy4eHHS U MPUMEHEHHE allbJICTHI0B U KETOHOB.

OmHOOCHOBHBIE TIpeIeTbHBIE KapOOHOBBIC KUCIOTE. OCOOCHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepus u HOMeHKIaTypa. dusnyueckue cBOWCTBa

OJIHOOCHOBHBIX IPEIEIbHBIX KAPOOHOBBIX KUCIOT. BOAOpOIHbBIE CBSA3H MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOWCTBA,
peakius STepuPUKAIMKA, PEAKIMU C YYaCTHEM YTIEBOJOPOJHOIO pajuKaa.
OcoOEHHOCTH CBOMCTB MYpPaBbHUHOW KHUCIOTHIL. [lOHSITHE O TPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX d(upax. MHorooOpaszue KapOOHOBBIX KHUCIOT.

Oco0EeHHOCTH CBOMCTB HEMPEIEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KUCJIIOT,

JTUKapOOHOBBIX KUCJIOT, THAPOKCUKAPOOHOBBIX KUCIIOT. [IpencTaBuTenu BhICIIMX
KapOOHOBBIX KHCJIOT: CTE€apUHOBAs, NaJIbMUTUHOBAs, OJICMHOBAs, JUHOJIEBA,
JUHONIeH08as KUcIoThl. CriocoObl MOMyYeHUs U MPUMEHEHHUE KapOOHOBBIX KUCIIOT.
Crnosxxnble 3¢upsl. ['omonornyeckuii psij, obmias hopmysa, U30MEPH U

HOMEHKJaTtypa. Ou3nyeckne 1 XMMHUYECKHUE CBOWCTBA: THIPOJIU3 B KUCIOU U
IETTIOYHOM cpene.

Kupsi. Ctpoenue, Gpu3ndeckue 1 XUMUYECKUE CBOMCTBA KMPOB: THIIPOJIU3 B
KHUCJION M enoyHou cpene. OcoOEHHOCTH CBOMCTB KMPOB, COAEPKAIIMUX OCTATKU
HEMPEAEIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJE.

Mpbula Kak COJMM BBICHIMX KapOOHOBBIX KHCIJIOT, MX MOIOIIEe JEeHCTBHUE.

Oo6mas xapakrepuctuka yrieBoaoB. Knaccudukanus yrieBoaoB (MOHO-, T1-
U monucaxapuabl). MoHocaxapuabl: TJIHOKo3a, (pyKTO3a, rajakro3a, puodosa,
ne3okcupru6o3a. Ousznyeckue CBOMCTBA M HaXOXAeHUe B mpupojae. GOTOCHUHTES.
XHUMHUYECKHUE CBOKWCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U AJIBACTUIHON
rpynn, CHUPTOBOE M MOJIOUHOKHCIOE OpokeHue. IlpuMeHeHue TIiIOKO3bl, €€
3HAYEHUE B JKU3HEIACATEIBHOCTH OpraHusma. Jlucaxapuabl: caxapo3a, MajlbTo3a U
JaKkTo3a. BoccTaHaBIMBaONIME M HEBOCCTAHABIMBAOIIKE nucaxapuabl. ['uaponus
nucaxapuaoB. Haxoxnenue B npupoje u npumeHenue. [lonucaxapuapl: kpaxman,
JIMKOTEH U 1eiuitono3a. CTpoeHHuE MakKpOMOJIEKYJ Kpaxmala, TJIUKOTeHa |
ueiutronio3bl.  dDHU3MUecKre CBOMCTBA Kpaxmajaa W LEJUII0JIO3bl. XHUMHUYECKUE
CBOMCTBa Kpaxmaja: THJpoJiu3, KaueCTBEHHAas Peakius C HMOJAOM. XHUMHUYECKHE
CBOMCTBa MIEJUTIOJIO3bI: THAPOJINU3, MOJydeHHe 3(PUpoB 1eUT0a03bl. [loHstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHUs BEIIECTB M HUX MPEBpallCHUN:
PaCcTBOPUMOCTD PA3JIUYHBIX CIIMPTOB B BOJIE, B3AMMOJICUCTBHE 3TAHOJIA C HATPUEM,
OKHCIICHHE 3TWJIOBOTO CHUPTA B aIBACTHJ HA PACKAaJIEHHOM MEIHOM IPOBOJIOKE,
OKHMCJIEHUE S3TUJIOBOTO CHUPTa AUXPOMATOM Kajvsd (BO3MOXXHO HCIOJb30BAHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE PEAKIMU Ha albJACTUIbl (C THUIPOKCUIOM
muammuHcepeOpa(l) wu  ruapoxkcuaom  memu(ll)), peakmus raunepuHa  C
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBA pPacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIoKo3bl ¢ ruapokcuaom Menu(Il), Bzaumopeiictue
KpaxMajia ¢ MOJIOM, PELICHUE SKCIEPUMEHTAIBHBIX 33/1ad 1o TeMaMm «CHUpThl U
denonby, «KapooHoBbie KUCTOTHL. ClIOKHBIE Y3DUPHI».

A3oTcoaep:kalye OpraHMyecKue coeJMHeHMs.

AMHHBI — OpraHU4ecKue Mpou3BOJHbIE aMMHaka. Kiaccupukanuss aMHHOB:
anudarruyeckue M apoMaTUYECKHE;, IEPBUYHbIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mosiekyn, obmas (popmysna, U3oMepusi, HOMEHKIATypa U (pU3NUECKHe
CBOMCTBAa. XMMHUYECKOE CBOMICTBA ain(PaTHUECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
AJKWIMPOBAHKUE, B3aMMOJICHUCTBHAE IEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conm aKMIIaMMOHHSL.

AHWIIMH — TMpEeACTaBUTENb AaMHMHOB apomaTtudeckoro psnpa. Crpoenue
aHwiInHa. B3anMHOe BIUsIHKE TPYIIT aTOMOB B MOJieKyse aHwinHa. OcoOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakuuu Ha aHWIMH. CrocoObl
HOJy4yeHUs: M NpuMeHeHue anudpatudyeckux aMuHOB. [lodydyeHue aHWIMHA W3
HUTPOOEH301a.

Amunokuciotel. HoMenknatypa u uzomepus. OTaenbHbIE PEICTABUTENH OL-
AMUHOKHCIIOT:  IVIMIMH, anaHuH. @Du3nyecKkue CBOWCTBA  aMHHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMMHOKUCIOT Kak aM(pOTEpHBIX  OpPraHMYECKUX
COCIMHEHUM, peakuus MOJIUKOHJEHCAlMN, OO0pa30BaHUE TMENTUIHOW CBS3M.
buonornueckoe 3HaueHnE aMUHOKUCHIOT. CUHTE3 U TUAPOJIA3 ENTHUIOB.

benku kak npupoaHsie nonauMmepbl. [lepBuuHasi, BTOpUYHAsT U TPETUUYHAs
CTpyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEJIKOB: TUIPOIM3, JEHATYypalus,
KaueCTBEHHbIC PEAKIINU Ha OCJIKH.

DKCNEepUMEHTANbHBIE METOJbl W3YYEHHUS BEIIECTB W HMX MPEBpPALLCHUM:
pacTBOpeHHre O€NKOB B BOJIE, JEHATypalusi OCJKOB NpHU HarpeBaHUU, I[BETHHIC
peakuuu Ha O€NKU, pelIeHHEe SKCIEPUMEHTANbHBIX 3a7a4 M0 TeMaM
«A30TCOlEpKAIIME  OPraHUYECKHE  COCIMHEHHS» U «Pacno3HnaBanue
OPTraHUYECKUX COCITUHEHUI.

BricokoMoJIeKy/JISIpHBbIE COeIMHEHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEPU3ALINN, CPEIHSS MOJIEKYJIsIpHas



macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIUHEHUN —
MOJIMMEPHU3AIIUS U TTOJIMKOHCHCAIIHSL.

[Tomumepubie wmatepuanbl. [lmactMacchl  (MOJMATHIICH, MOJIUANPONHIICH,
NOJIMBUHWIXJIOPUA, TOJUCTUPONI, MOJIUMETHIMETAKPWIAT, TOJHUKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzanus u nepepadoTKa MIacTHKA.

DnacToMepsl: HaTypaJlbHBII KayuyK, CUHTETHUYECKHUE Kay4yyKH
(OyTaMeHOBBIN, XJTOPONPEHOBBIN, U30MIPEHOBBIN) U CUJIMKOHKI. Pe3uHa.

BonokHna: HaTypasibHbIe (XJIONOK, MIEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAlPOH U JIABCAH).

[Tonumepsl CHEHUAIBHOTO Ha3HAYEHHUS (tepmon, KEBJIap,
ANEKTPOINPOBOASIINE MOJIUMEPBI, OMOpa3IaraéMple MOJUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl HM3YyYEHUS BELIECTB U UX MPEBPAILICHHI:
O3HaKOMJIEHUE ¢ 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, PpEIIEHUE HSKCIEpPUMEHTAIbHBIX 3adad Mo Tteme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3amaun.

Haxoxnenue MoJekyasipHod (GopMysbl OpPraHUYECKOTO COEJUHEHUsS TI0
MacCOBBbIM JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKJCHHE
MOJIEKYJISIpHON  (OpPMYJIBI OPraHUYECKOr0 COEIUHEHUST 1o Macce (00BEMY)
MPOAYKTOB CrOpaHMsi, MO KOJWMYECTBY BellecTBa (Macce, 00bEMY) TPOIYKTOB
peaKkuyi W/UIM HUCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOU (HOPMYIIbI
OpraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKUX CBOMCTB WJIM CIIOCOOOB
MOJIYYEHHUsI, OMpPEACICHUE AOJM BbIXOJA MPOAYKTA PEAKIUU OT TEOPETUUYECKH
BO3MOXHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMEeTHBIX CBA3€U MPU U3YYEHUU OPraHUYECKOW XUMHUH B
10 kmacce OCYIIECTBIISIETCS Yepe3 HCIOJNb30BaHHE KaK OOIIMX eCTECTBEHHO-
Hay4YHBIX TIOHATUM, TaK W TOHATUM, TPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01mMe ecTeCTBEeHHO-HAYYHBIE MMOHATHUSA: SBIICHUE, HAYYHBIN (DaKT, rumoTesa,
TEOpHUsl, 3aKOH, aHallu3, CHUHTE3, KiIaccupuKanus, HaOIIOACHUE, H3MEpPEHHE,
AKCIEPUMEHT, MOJIENb, MOJICIUPOBAHHUE.

®duzuka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, MOJEKyJa,
HSHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJNO, O0BEM, arperaTHO€ COCTOSIHHE
BEIllECTBA, (DU3WUYECKUE BEIMYMHBI, CAUHUIIBI HU3MEPEHHUS, CKOPOCTh, DHEPIHUS,
Mmacca.

buomorus: kierka, opraHu3M, OJKOCHCTeMa, Owmocdepa, METa0O0IH3M,
HACJIeICTBEHHOCTb, aBTOTPO(PHBIN U reTepOTPOPHBINA TUI MUTAHUS, OPOKEHUE,



GoTocuHTEe3, IBIXaHWE, OCJKH, YIJCBOABI, KHPBI, HYKICHHOBBIC KHCIOTHI,
(epMEeHTHI.

['eorpadus: moje3Hble UCKOMAeMbIe, TOTLIHBO.

TexHonorws: MHIIEBBIE TMPOIYKTHI, OCHOBHI PAIlMOHAILHOTO MUTAHUS,
MOOIIIUE CPENICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIIAA N HEOPTTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sfep. XuMU4Yeckuil anemeHnT. M3oronsl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUUECKUE YPOBHU U
noAypoBHHU. AToMHbIe opOuTanu. Knaccudukanms XuMU4eCcKuX 3JIeMEHTOB (s-, pP-,
d-, f-smementsl). PacmpenencHue SJCKTPOHOB 10 ATOMHBIM — OPOUTAISIM.
DOneKTpOHHbIE KOHPUTYpAIIMK aTOMOB AJIEMEHTOB MEPBOr0O—YETBEPTOrO MEPUOOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlMK HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[Tepnonnueckuit 3akoH u [leproanyeckas cucreMa XUMUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHAa U llepmonnueckoil cUCTEMBI
XMMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOPUEU CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CIIOXKHBIX BEIIECTB MO TpynnaM U IepuojiaM. 3HAYCHUE
nepuoandeckoro 3akona J[.M. Menneneena.

XyUMHYecKass CBsI3b. BHIbBI XMMHMUYECKOM CBS3M: KOBAJICHTHAs, HWOHHAas,
MeTayuinyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIA U
JOHOPHO-AKIENITOPHBIA. JHEPTHUs U JJWHA CBI3U. [l0NIpHOCTD, HATTPABIECHHOCTh U
HAChIIAEMOCTh KOBAJIEHTHOW CBsi3u. KparHble cBsa3u. Bopoponnas cBs3b.
MexXMONEKYIApHbIE B3aUMOICHCTBHUS.

BajleHTHOCTP ¥ BaJICHTHBbIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA TIPUMEPE COCAMHEHUI
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAuHEeHUsAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COEIUHEHUM.
[TonsiTHE O KOOPAUHAIMOHHOW XUMUH.

BemecrBa  MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTpPOCHMsS.  THIib
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o nucnepcHbix cucreMax. Victuanabie pactBopsl. [lpencrasienue o
KOJUIOUIHBIX pacTBopax. CrocoObl BbIpaXEHUST KOHILEHTPAIIMM PaCTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIIEHTpauusi. HacwileHubie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTtamnoruaparsl.



Knaccudukainus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIBHBIC
Ha3BaHUS OTJICNIbHBIX MPEICTaBUTENICH HEOPTraHUYECKUX BEIIECTB.

Knaccudukanusa XuMHUUeCKUX peakiuii B HEOPTaHUYECKOW M OpraHUYEeCKON
XUMHH. 3aKOH COXPAaHEHHUS! MAaCChl BELIECTB; 3aKOH COXPAHEHUS W MPEBpaIICHUS
SHEPTUU TIPU XUMHYECKUX peakmusaX. TeraoBbie 3OPEKThl XUMUUESCKUX PEAKITHA.
TepMoxuMuYeCcKre ypaBHEHUS.

CKOpOCTh XUMHUYECKOW peakivu, €€ 3aBUCUMOCThH OT Pa3IMYHBIX (DaKTOPOB.
['oMoreHHbI€ U TeTEPOreHHbIE peakni. KaTanus u kaTaau3aTopsl.

OOpatumbie 1 HEOOpATHMBIC peaKInu. XUMHU4Yeckoe paBHoBecue. KoHcTanTa
XUMUYECKOTO paBHOBecUs. DaKTOpPHI, BIUSIONIUE HA TMOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpPA, AABJICHUE U KOHILICHTPALIMU BEUIECTB, YYACTBYIOIIHUX B
peakuuu. [Tpunuun Jle Hlarense.

OnekTpoautuueckas aucconuanus. CuibHble W cjlaOble AJIEKTPOJIMTHI.
Crenenb nuccoumanu. Cpela BOJHBIX PAcTBOPOB: KHUCJIOTHasi, HEWTpasbHas,
menounas. Bomopoansiii nokazarens (pH) pactBopa. I'uaponus coseit. Peakuun
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu. CTeneHb  OKUCIEHUS.
Okucnaurens W BoccTaHOBUTENb. IIpornecchl OKHUCIEHUS W BOCCTAHOBIICHHS.
Baxnelme OKUCIUTEIM U BOCCTAHOBUTENIM. MeTOJ SJIEKTPOHHOIro OanaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W MX MPEBPAILICHUI:
pa3lIoKEHHE TEPOKCHJAa BOJOpPOAA B TMPUCYTCTBUM KaTajau3aTopa, MOJIENU
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE PEaKIMii MOHHOTO 0OMEHa, OTpe/IelICHHe
Cpelbl PacTBOPOB C TMOMOIINBIO HHAUKATOPOB, WM3YUYEHHUE BIUSHUS Pa3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW pEaKIUu U TOJIOKEHHE XUMHYECKOIO
PaBHOBECHSI.

Heoprannuyeckasi xumusi.

[Tonmoxenne HemerayuioB B Ileproandeckor CHUCTEME  XMUMUYECKUX
sanemeHToB J[.M. MeHaeneeBa 1 0COOEHHOCTH CTpOEHHUs UX aTOoMOB. Dusnyeckue
CBOMCTBA HEMETAJIOB. AJIJTIOTPOIHS HEMETAUIOB (Ha MpUMEpe KUCIOpOJa, Cephl,
docdopa u yriepona).

Bonopon. Ilomydenne, ¢uznueckue W XMMHUYECKHE CBOWCTBA: PEAKIUU C
METAJJIaMM M HEMETajulaMH, BOCCTAaHOBHUTEJbHBIE CBOMCTBA. [ 'MapupbL.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxaeHue B mpupoje, CocoObl MONy4YeHUs, (puznueckue u
XAMUYECKHE CBOMCTBA. ['amoreHoBogopoabl. BaxHeHlne KucIopoacoiepxaiiue
COCIMHEHMsI TajoreHoB. JIabopaTopHbie ¥ MPOMBINIJICHHBIE CITOCOOBI MOTYUYEHUS
rajoreHoB. [I[pyMeHeHne rajJJoreHoB U X COEIUHEHUM.



Kucnopon, o3oH. JlabopaTopHble M HPOMBIIUIEHHBIE CHOCOOBI MOTYyYEHUs
Kuciopoga. Ou3nyeckrue U XMMUYECKHE CBOWCTBA M MPUMEHEHUE KHUCIOpoJa U
030Ha. OKCUABI U NEPOKCHUIBI.

Cepa. Haxoxaenue B TpUPOJE, CHOCOOBI TMOMydeHUs, (u3ndeckue u
xuMuueckue cBoiictBa. CepoBogopon, cyiabduasl. Oxcupn cepwi(1V), oxcupg
cepbl(VI). Cepuucras u cepHas KHUCIOTBI M UX coiu. OCOOEHHOCTH CBOWCTB
CEepHOM KUCIIOTHL. [IpuMeHeHune cepol U €€ COCAUHEHUM.

Azor. Haxoxxaenume B mpupofe, CHOCOObl TMONydeHUs, (U3NYECKUE W
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCUabl a30Ta. A30TUCTast U a30THas
KHUCIIOTHI U UX coJid. OCOOEHHOCTU CBOMCTB a30THOM KUCHOTHI. [IpuMenenue azoTta
U €r0 COCJIMHEHUN. A30THBIE YI0OpEHUSI.

®docdop. Haxoxxnenue B mpupoje, CrnocoObl MOTydyeHHs, (U3UYECKHE U
xumudeckue cBoictBa. Dochuapl u pochun. Oxcunsl docdopa, docdopHas
kuciaora u e€ conu. [Ipumenenue ¢docdopa u ero coeaunenuil. docpopHbie
yaoOpeHus.

VYrnepon, HaxoxlIeHWe B HOpupojae. AJUIOTpOmHbIE  MOAU(UKAIUU.
®dusnyeckue M XUMUYECKHME CBOMCTBAa TMPOCTBIX BEUIECTB, OOpa30BaHHBIX
yrinepoaoM. Oxkcup yraepoaa(ll), okcun yrnepona(IV), yronbHas kuciaora u eé
COJIU. AKTHUBUPOBAHHBIA yroib, aacopouus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne NpoCcThIX BEUIECTB, OOPa30BaHHBIX YIIEPOJIOM, U €ro
COEIMHEHU.

Kpemunii. Haxoxnenne B mpupoje, CocoObl MOMydeHus, (Qpu3nyeckue u
xumudeckue cpoiictBa. Oxcun kpemHus(IV), kpemHHEBas KUCIOTa, CHUIUKATHI.
[Iprumenenne kpeMHus U ero coeanHeHui. CTEKI0, ero MnojJy4eHue, BUIbl CTEKIIA.

[Tonoxenne metamwioB B [leppoandeckoil cUCTEME XMMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHMS DJCKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OO1me
¢usnyeckue cBoiicTBa MeTaisioB. lIpuMeHeHue MeTamsioB B OBITY U TEXHUKE.
CmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PNl  HampsbkeHuM MetaioB.  OOmme  crnocoObl
MOJTY4EeHUS METaJJIOB: TUAPOMETATYPrus, NUPOMETAILUTYPIHUs,
anektpometautyprus. llonarue o koppos3un MetaysioB. CrnocoObl 3alllUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB |A-rpynmel Ilepuoguyeckoil cucTemsl
XUMUYECKUX »djeMeHTOB. Hartpuili u kanuii: mnonydeHue, GU3NYECKUE W
XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCTMHEHUM.

O6mas xapakrepuctuka metawioB |IA-rpynnsl [lepuoanueckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuili M KaJblLui: TMOdydeHHue, (QU3ndyecKkue Hu
XUMUYECKUE CBOMCTBA, NPHUMEHEHHE IMPOCTBIX BEIIECTB W HUX COEAUHEHUM.
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.



ATIOMHHMI: TTOTy4YeHue, puandyeckue 1 XMMUYECKHUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO0 BEIIECTBA U €ro COoeAMHEHUH. AM(pOTepHbIE CBOWCTBA OKCUAA H
TUIPOKCHUIA ATFOMUHHUS, TUAPOKCOKOMILIEKCHI aJTFOMUHHUSL.

OOmasi xapakTepuCTHUKa MeTauioB M1mobouHblx moarpynn  (b-rpymm)
[Teprnoan4ecKo CUCTEMBI XUMAYECKHUX SJIEMEHTOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coeauHeHuil. OKkcuabl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U Iuxpomarhl, UX
OKHCIIUTEINIbHBIE CBOWCTBA. [lonyueHnne u npuMeHenne xpoma.

Ou3nyecKkne M XUMHYECKHE CBOMCTBA MapraHia M €ro COEIUHCHUMU.
Baxwneiimme coenunenuss wmapranna(ll), wmapranma(IV), wapranma(VI) wu
mapranna( VII). [lepmanranaT kaausi, €ero OKMCIUTENbHbBIE CBOMCTBA.

du3nuecKkrue U XUMUYECKHE CBOMCTBA JKelie3a U ero coequHeHuil. OKCupl,
ruapokcuibl u conu xenesa(ll) u sxenesa(lll). [lomydyenune u mpuMeHeHuUE xKelesa
Y €r0 CILIABOB.

Pu3nYeCKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MIPUMEHECHUE MEJIN U €€ COCTMHECHUMU.

[{uuk: momydeHue, (u3Myeckue M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA ¥ TUJIPOKCUIA LIMHKA, TUAPOKCOKOMIUIEKCHI HUHKA. [[puMeHeHne
IMUHKA U €r0 COCANHCHUI.

DKCHEPUMEHTAJIbHBIE METOJAbl H3YYEHHUSI BEIIECTB M HMX MPEBPALICHUM:
n3yueHre oOpas3loB HEMETAIOB, ropeHue cepbl, docdopa, xeneza, MarHus B
KHCJIOPOJIE, M3Yy4YEHUE KOJUIEKUUH «MeTamibl W CIUIaBbl», B3aUMOJICHCTBHE
MICJIOYHBIX M IIEIOYHO3EMENIbHBIX METAIJIOB C BOJOW (BO3MOXKHO HCIIOJIh30BaHUE
BUJIEOMATEPHUATIOB), B3aUMOJCICTBUE LIMHKA M eje3a C PacTBOPAMH KHCIOT U
LIEJI0YEH, KaYECTBEHHBIE PEAKIIMU HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBl METAJJIOB, B3aWMOJICHCTBUE THUIPOKCUIIOB QAIIOMUHHMS W IMHKA C
pacTBOpaMM KHUCJIOT M IIEJIOYEH, PEIIEHNE IKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMaM
«T"anorens», «Cepa u e€ coeguHEHUs», «A30T U QocPop U UX COCIUHECHUSD,
«Mertasibl TJIaBHBIX MOATPYHI, «MeTalibl TOOOYHBIX TOATPYIIID).

XuMHuA U KU3Hb.

Ponb xumuu B o0ecrieyeHur yCTOMUMBOro pa3BuTus yenoBedyecTBa. [lonarue
O HAY4YHBIX METOJax TMO3HAHUA W METOJOJOTHMH HAYYHOIO HCCIIEIOBaHUS.
HayuHnble npuHIMIBI OpraHru3aud XUMUYECKOT0 TPOon3BoIcTBa. [IpombliliieHHbIE
CIIOCOOBI MOTYYEHUs BAXKHEUIIINX BEIMISCTB (Ha MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEpPHOM KHUCJIOThI, MeTaHoJa). [IpoMbllisieHHbIE CTIOCOOBI MOMYYEHUSI METAJIIIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKPYXKAKOIIEH Cpelpl U €ro IMOCIEACTBHUS.
Ponb xumun B 06ecrieyeHu SHEPreTHYeCcKoi 0e30MacHOCTH.

Xumusi ©u  300poBbe 4enoBeka. JlekapcTBenHwle cpexacrtBa. IIpasuia
MCTIOJIb30BAHUS JICKAPCTBEHHBIX MPENApaToB. POIb XMMUM B Pa3BUTUU MEULIMHBI.



XuMus TUIIMA: OCHOBHBIE KOMIIOHEHTBI, MHUILEBbIe q00aBkU. Pojib xuMuu B
o0ecrieueHnu MUILEeBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepHbie cpeiactBa. beiToBas xumus. [lpaBuiia
0€30I1aCHOr0 HCIIOJB30BaHUS IIperapaToB OBITOBOM XHMHHM B TIOBCEIHEBHOM
KU3ZHU.

XuMusi B CTPOUTEIIbCTBE: BaXKHEHIINE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OCTOH).

XuMHUS B CEIIBCKOM X03siicTBe. OpraHndeckie U1 MUHEPAJIbHBIC YI00PCHHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pHUasibl, KPacKH, CTEKJIO, KepaMHKa.
Marepunainsl 1 31eKTpoHUKU. HanoTexHomorum.

Pacuérurle 3amaqn.

Pacuétpl: Macchl BemiecTBa WiM 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOLIMX B PEAKIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB pPEAKIMH, €CIU OIHO U3
BEIIIECTB HMMEET MPUMECH, Macchl (00bEMa, KOJWYECTBA BEIECTBA) MPOAYKTa
peakIuu, €cid OJHO U3 BEIIECTB JIaHO B BHUJE PacTBOpa C OMNpEAeIEHHOMN
MaccoOBOM JOJIEM pAcTBOPEHHOrO BEMIECTBA, MACCOBOW JOJIM W MOJISIPHOM
KOHIICHTPAIIMM BEIIECTBA B pAacTBOpE, JOJIM BBIXOJA MPOAYKTa pPEAKIUU OT
TEOPETUYECKHU BO3MOMKHOTO.

MexnpeaMeTHbIE CBSI3HU.

Peanuzaumst  MeXNpeOIMETHBIX  CBsI3€d NpU  HM3y4YeHUH OOled u
HEOpPraHn4eckor xuMuu B 11 Kitacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUHI, TaK U MOHSITUH, TPUHATHIX B OTIEIbHBIX
MpeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKJIA.

OO61mue ecTeCTBeHHO-HAYUYHbIC TIOHSTHUS: SBJICHUE, HAYUYHbIA (DAKT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(PUKAILUS, TTEPUOIUIYHOCTh, HAOIIOJCHHE,
U3MEPEHUE, IKCTIEPUMEHT, MOJEIb, MOJICIMPOBAHHUE.

dusnka: MaTepus, MHUKPOMHUP, MAaKpPOMHUDP, aToOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIa, YHEPIETUYECKUI YPOBEHb,
BEILIECTBO, TeJNO, O0OBEM, arperaTHOE COCTOSIHUE BEIECTBA, HJCaTbHBIA Tras,
¢du3rUecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buornorus: kierka, opraHusM, 3KocucTeMa, onocdepa, MeTabOIM3M, MaKPO-
1 MUKPODJIEMEHTHI, OCJIKU, KUPBI, YTIIEBOIbI, HYKJIECUHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTIJINBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJUTYPIUsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IUCTBEHHOE MPOU3BOJICTBO, MHUILEBAsT MTPOMBIIIJIEHHOCTb,
dbapMaiieBTHYECKasT TPOMBIIIEHHOCTh, TTPOU3BOJICTBO KOCMETUUECKUX



nmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpPHUAJIOB, OJCKTPOHHAA
IMPOMBIIIJIICHHOCTH, HAHOTCXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 XUMHNN
HA YT'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUHM € CHCTEMHO-ACSITENBHOCTHBIM TIOJXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS MpeaMeTa «XHMHs» Ha YpPOBHE CpPETHErO
oOmiero oOpa3oBaHMsI BBIIEJCHBl CIEAYIOLUIUE COCTABIISIOLIME: OCO3HAHME
OOy4YarolMMUCS POCCUHCKOM Tpa)KAAaHCKOW MJEHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSTEIFHOCTH U CAaMOOMPEIECIICHNIO; HATMYNE MOTUBAIIUU K
00y4eHHI0; TOTOBHOCTb U CIOCOOHOCTh OOYYaloIIMXCsi pPYKOBOACTBOBATHCA
OPUHATBIMM B OOLIECTBE INpaBWJaMd M HOPMaMu I[OBEJCHHUS; HAJIU4HE
IPaBOCO3HAHMS, 3KOJOTUUYECKON KYJIbTYpPbl; CIOCOOHOCTh CTABUTh L[E€H U CTPOUTH
KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yNbTAaTbl OCBOEHHUS MpeAaMeTa «XHUMHS» OTpa)xaroT
c(OPMUPOBAHHOCTh ONBITa MO3HABATEIIBHON M MPAKTUYECKOW JESITEIbHOCTU
oOyuaroluxcst B poLecce pealn3anui 00pa3oBaTelbHON A€ITEIbHOCTH.

JIMYHOCTHBIE pe3ylbTaThl OCBOCHHUS TMpeaMeTa «XUMHUS»  OTpaxaroT
c(OpPMHUPOBAHHOCTh OMNBITA MO3HABATEIILHON H TMPAKTUYECKOW JESITeIbHOCTH
oOyJaromuxcsi B IpoLEcCce peann3aliui 00pa30BaTeIbHON JEATENbHOCTH, B TOM
YHCJIE B YAaCTH:

1) rpa;kaaHCcKOro BOCIIATAHUSI:

OCO3HaHUs 00YJAIOIIUMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U NIPABOMNOPSIKY;

OpPEJCTaBICHUS O COIMAJbHBIX HOPMax M TNpaBUJaX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATETBHOCTH TPH CO3JAHUH
y4eOHBIX MPOEKTOB, PEIICHUN Y4YEOHBIX M MO3HABATEIbHBIX 3aJay, BBINOJIHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TMPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apTyMEHTHI IPYTHX MPU aHAIA3E Pa3JIMUHBIX BUIOB YUeOHOU ACSITEIbHOCTH;

2) MaTPHOTHYECKOTO BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K WCTOPUYECKOMY W HAay4dHOMY HAaCJIECAUIO
OTCYECTBCHHON XMMUH;

YB@XEHHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTHUUECKOTO
NPWIOKEHUS XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIE HAyKH €CTh pe3yjbTar
JUIATENbHBIX ~ HAONIONCHUH, KPOMOTIUBBIX  JKCIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/Aa YYE€HBIX U IPAKTHKOB,



MHTEpeca M TO3HABAaTEJIbHBIX MOTHUBOB B TMOJYYEHUHU M MOCIEAYIOIIEM
aHanu3ze MHPOpPMAIUU O MEPEOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MMOBE/ICHUS;

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

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHWE U TOCTYNKH CBOMX TOBapHILEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHMSI MOCIEACTBUN
MOCTYIIKOB;

4) ¢popMUPOBaAHNS KYJIbTYPbI 310POBBSI:

NOHMMAaHHSA LEHHOCTEH 30poBOro U Oe3zomacHOro oOpa3a KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DH3MYECKOMY WU
ICUXUYECKOMY 37]0POBbIO;

cOONIO/IeHUsT TIpaBUi O€30MacHOro OOpallleHusi C BELIECTBAMU B OBITY,
MIOBCEIHEBHOM JKU3HHU, B TPYAOBOH 1€ATEIBHOCTH;

NOHMMAaHHSA UEHHOCTH NpPaBWJI HUHAMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€301MacHOTO MOBEJICHHSI B CUTYaIIUAX, YTPOKAIOIINX 3JI0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCTEACTBUN W HETMPUATUS BPEIHBIX MPUBBIYCK (YHOTpEOICHUS
aJIKOTOJIs1, HAPKOTHUKOB, KypeHUs);

5) TpyA0BOr0 BOCIIUTAHUSI:

KOMMYHHMKaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEJOBATEIbCKON
NEeSATENbHOCTH, OOILNECTBEHHO IOJE3HOM, TBOPUECKOW U  JIPYrUX BUJAX
JESTeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPaKTUYECKUX 3a]ay
COLIMaJIbHOW HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPAaKTUUECKOMY M3YYEHHIO MPOPECCHil pa3IMdyHOTo pojaa, B TOM
Yrclie Ha OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN TI0 XUMUH;

YBOXEHUS K TPY.Iy, JIOAAM TpyAa W pe3yjbTaTaMm TPYAOBOM AESATEIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MHAMBHUAYAJIbHON TPACKTOPUU
oOpasoBanusi, Oymymied mnpodeccuu U peaau3alud COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rNYecKOro BOCIIUTAHUSI:

HKOJIOTUYECKHU 11€71€CO00Pa3HOr0 OTHOLIECHUS K MPUPOAE KaK UCTOUYHUKY
CYILIECTBOBAHMS KU3HU HA 3€MIIE;

NOHMMAaHHUA TJI00AJTBFHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJieM, BIMSIHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUAIBHOM Cpebl;



OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BaHUS JOCTHXKEHUM XUMHUHU IS
peILIeHUsT BOIPOCOB PAMOHAIIBHOTO MPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUW, NPUHOCAIIUX BPEA  OKPYXKAIOIIEH
OPUPOAHON Cpelie, YMEHHS MPOTHO3UPOBATh HEOIArOMPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPALIATh UX;

HaJIMYusl PA3BUTOr0 3KOJIOTMYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OIbITa JEATETbHOCTH JKOJIOTUYECKOH HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJCTBOBAaTbCA MMM B I03HABATEIIbHOW, KOMMYHUKAaTUBHOW U COIMAIBHOMN
PaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOSTH UCOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS
HAyKU U OOLIECTBEHHOMN MPAaKTHKU;

NMOHUMAaHUsl CHeUPUKHM XUMHH KaK HayKd, OCO3HaHuUA €€ pojau B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM IETOCTHOTO
MPEJCTaBICHNUS] 00 OKPYKAIOIIEeM MHUPE KaK O €IMHCTBE MPUPOJBLI U UYEIOBEKa, B
MO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUH NPoOJIeM COXpaHEHUs
PUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTHM XUMHUHU Uil COBPEMEHHOM
IUBWIM3ALMK: B €€ T'yMaHHCTHYECKOW HANpaBI€HHOCTHU M BaXXHOM pOJKM B
CO37IaHMU HOBOM 0a3bl MaTepuaIbHOW KYJIbTYpbl, B PEIICHUU TJIOOATBHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, YHEPreTHUUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€301acHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECIICYCHUN
YCJIOBUM YCHENIHOTO TPY/a U SKOJOTHYECKH KOMMOPTHOM KU3HU KaXJOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHUS, WCIIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJy4YyaeMble 3HAHUS U1l aHalli3a U OOBACHEHUS SBJICHUN OKPYXKAIOUIEr0 MUpA U
MPOUCXOIAIINX B HEM U3MEHEHUN, YMEHHUS JiejaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE Hay4dHbIX (DaKTOB M MMEIOIIMXCS JIaHHBIX C IEJbI0 TOJY4YEHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENILHO HCIIOJIB30BaTh XUMUYECKUE 3HAHUSA IS
penieHust mpo0JeM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K MO3HAHUIO, UCCIIEA0BATEIIHCKON JIESITEIbHOCTH;

TOTOBHOCTM M  CIHOCOOHOCTH K  HENPEphIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHUM 1O XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMH IMOTPEOHOCTSIAMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasiudHbIX cepax mpodeccruoHambHOM
NEATEIIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yabTaTbl OCBOCHHS MPOTPAMMBI 10 XMMHUM Ha YPOBHE
CpeaHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HA4YMMBIE JUTS dopmupoBanus MHPOBO33PEHUSA oOy4aromuxcs
MEXIUCHUTUTMHAPHBIE (MEXIPEAMETHbIE) O0IeHAyYHbIE MOHITHS, OTPa)KaroIiue
[EJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M cChHenuduKy METOJO0B IO3HAHMUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPIusl, SBJICHUE,
MPOLIECC, CUCTEMA, HAy4YHbIN (aKT, MPHUHIIUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEAOBAHNE, HAOIIOAEHUE, U3MEPEHUE, SKCIEPUMEHT U JPYTHE);

yHHUBEpCaJbHble y4eOHBbIC JIEUCTBUS (MTO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

PEryJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COIMATILHON KOMIETEHITMN 00y4YaroImmnXCs;
CIIOCOOHOCTD 00yYaromMXCcs HCIIOJIb30BaTh OCBOEHHBIE

MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHHUBEPCAJIbHBIE YYEOHBIC
JIEVUCTBUS B II03HABATEIILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpeagMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAILHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETyJISTUBHBIMU
JIICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

1) 6a30BbIe JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSITEIbHO  (hopMynMpoBaTh W aKTyaIM3UpoOBaTh  MOpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEeNeNATh LENU JACATEeNbHOCTH, 3ajlaBasi mapamMeTpbl U KPUTEpUU UX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl IESITEIBHOCTH C MOCTABICHHBIMU LETISIMH;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpPHbIE NMPU3HAKU TMOHSITHUN M YCTAHABJIMBATH UX B3aUMOCBS3b,
HCIIOJB30BaTh COOTBETCTBYIOIIHNE MOHITHUS JJIs1 OOBICHEHUS OTNIENbHBIX (DAaKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHUS W KPUTEPUH I KIacCU(PUKAIMKM BEIIECTB U
XAMUYECKHUX PEaKIINM;

YCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCyXICHUS (MHAYKTUBHbIC, JEAYKTUBHBIEC, IIO
AHaJIOTHH), BBISIBISATh 3aKOHOMEPHOCTH WM MPOTUBOPEUYUS B PACCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIUPOBATH BBIBOIBI U 3aKJIFOUCHUS,

MPUMEHSITH B MPOLIECCE MO3HAHUS HCIIOIb3yeMble B XMMHUU CUMBOJIUYECKHUE
(3HaKOBBIE) MOJCIH, MPEOOPA30BHIBATH MOCIBHBIE IPEACTABICHUS — XUMUYECKUM
3HAaK (CMMBOJ) 3JIEMEHTa, XUMU4ecKas (popmyiia, ypaBHEHUE XUMUIECKON



peakuuu — IMpU pElIeHUH YYEOHbIX IO3HABATENIbHBIX M IPAKTUYECKHUX 3ajad,
MIPUMEHSATh HAa3BaHHbIE MOJEJIbHBIE MTPEACTABICHHUS JIJIS1 BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 6a30BbIe HCC/IeI0BATEIbCKHE ICHCTBUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

(GopMyIMpOBaTh LEIHN U 334a4U UCCIIEOBAHNS, UCIIOJIb30BATh [TOCTABJICHHBIE
U CaMOCTOSTENbHO CQOPMYJIUPOBAHHBIE BONPOCHI B KAauyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBHI JIJIs1 (POPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJA/J€Th HAaBBIKAMM CaMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0OJaTh 3a XOJOM
polecca, CaMOCTOSATENIbHO IPOrHO3UPOBATh €ro pe3ynbTar, (OpMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTU PE3YJIHTATOB MCCIIEOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIE0BaTENbCKOM U IPOEKTHOM
JESITEIbBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MMOMCKY METO/JOB pEIIEHUs TMPAKTHUYECKUX 3a7ad, MPUMEHEHHUIO pPa3IN4HbIX
METO/IOB [TO3HAHHS.

3) pa6oTa c uH(popMaIHeii:

OPUEHTUPOBAThCS B PA3IMYHBIX MCTOYHMKAX HHPopMauuu (HaAy4yHO-
HOMyJIApHasl JUTepaTypa XUMHYECKOIO COJAEpXkaHHs, CIpPaBOYHbIE [OCOOMS,
pecypcsl MHTepHeTa), aHanM3upoBaTh MH(POPMALMIO PAa3IMYHBIX BUAOB U (Popm
MPE/ICTABICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYNBOCTH;

(GbopMyIupoBaTh 3aMpoChl U NPUMEHATh PA3JIUYHBbIE METOJbl IPU MOUCKE U
otbope wuHPOpPMAIIUK, HEOOXOAWMOW JUISI BBIMOJHECHHS Y4YeOHBIX 3ajaad
OIPEACIIEHHOTO THUIIA;

npuOOpeTaTh OMBIT HMCHOJIb30BaHUS HWH(OPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JTUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaJbHYI0  (OpMy  TNpeaCTaBICHUS
uH(popmaluu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIbI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAy4YHBIA $3bIK B KauecTBE CpelacTBa npu paboTe cC
XUMHUYECKON HMHpOpManueil: NpUMEHATh MEXIpeaIMEeTHbIe ((pu3ndeckue Hu
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, POpPMYIIbl, a00peBUATYpbl, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJMYCCKHUEC CPCACTBA HAT'TIAAHOCTH.

KoMMmyHuKaTHBHBIE YHUBepPcaibHbIe yueOHbIe 1eliCTBUS:



3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYkK/IaeMOM TEeMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUHU, BHICKA3bIBaTh UJIeH, (POPMYITUPOBATH CBOM MPETIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS NPEIIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTAIMEH pe3yJIbTaTOB ITO3HABATEIBHOW JIEITECILHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MM COBMECTHO CO CBEPCTHHKAMHU NP BBIMIOTHCHHH
XHUMHAYECKOTO KCIIEPUMEHTA, TMPAKTUYCCKONH pabOThI MO UCCIICIOBAHHIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealu3allii y4eOHOTo MpoeKTa, U (OopMyJIMPOBATH BBIBOIBI
0 pe3yJbTaTaM MPOBEIACHHBIX HCCIICOBAHMA IYTEM COTJIACOBAHUS ITO3UIUH B
X0J1e 00CYXICHHSI 1 0OMEHA MHEHUSIMU.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISITH CBOIO I103HABATEIBHYIO
JesITeNIbHOCTh, Ompefendas €€ Lenu W 3ajJadyd, KOHTPOJIMPOBATh U IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh IpeajaraéMblii alroput™M JEHCTBUH MpH
BBIIIOJIHEHUH YYEOHBIX U HCCIEJOBATEIbCKUX 3ajlay, BbIOMpaTh Haubosee
3¢ (PEeKTUBHBIA C€MOCOO MX pELIEHUS C Y4YETOM IMOJIYYEHUsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYUIIECTBJISTh CAMOKOHTPOJb JEATEIbHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOILICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE€ pe3yabTaThl OCBOEHUS MPOTPAMMBbI [0 XUMUU Ha yriayOJIEHHOM
YpPOBHE Ha YPOBHE CPEIHEro oO0IIero oOpa3oBaHUs BKIHOYAIOT CHelU(pUUYECKUe
IUTsl y4eOHOTo npeameTa « XUMUS» HaydHble 3HAHUS, YMEHHS U CLIOCOOBI 1eHCTBUN
[0 OCBOEHUIO, MHTEPIPETAUU U NPeoOpa30BaHUIO 3HAHUHM, BUJbI AESITEIbHOCTU
IO TMOJY4YEHHIO HOBOT'O 3HAHHSA M NMPUMEHEHHIO 3HAaHUW B Pa3jIMYHbIX Y4€OHBIX
CUTYaIIMsIX, a TAKXKE B peaJbHbIX )KU3HEHHBIX CUTyallUsX, CBSI3aHHbBIX C XUMHEH. B
oporpaMme MO XHMHHM TPEIMETHbIE PE3yNbTaThl MPEACTABICHBI IO ToJlaM
U3Y4YCHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJabTaThl OCBOCHHSI Kypca «OpraHuyeckas XUMUS»
OTpaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MECT€ W 3HAYCHUH OPTraHUYECKOUN
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00ECIEeYEHUU yCTOWYMBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUU MPOOJIEM IKOJIOTUUYECKOM, SHEPreTUYeCKOu U



NUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B oOecrieueHnn pPallMOHAIIEHOTO
MIPUPOIONIOIL30BaHMsI, B (OPMHUPOBAHUA MHPOBO33PECHHS W OOIIEH KyJIbTYpHI
YeJIoBeKa, a TakKKe OHKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE  CUCTEMOW  XHMHYECKHX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOTOJIATAIOIINE MOHATHUS — XUMUYECKUAN DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obOoyiouka aroma, S-, P-, O-aTroMHBICE OpOWTAM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMa, TruOpuau3anus aTOMHBIX OpOWTaieil, HOH, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (PyHKIIMOHAbHAS
rpynmna, pajaudkal, CTPYKTYpHbie (QopMyibl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJICTHBIC), M30MEpHUsI CTPYKTypHas W NPOCTPAHCTBEHHAs (reoMeTpuyecKas,
ONTHYECKAs), H30MEpPbI, TOMOJOTUYECKUU psiji, TOMOJIOTHU, YTJIEBOJIOPOIbI,
KHCJIOPOJ- W a30TCOAEPIKAIINE OPraHUYECKUE COEOUHEHHUSI, MOHOMED, MOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJEKYJISIPHBIE COEAUHEHUS; TEOPUHU, 3aKOHBI
(nepuogmueckuit 3axkoH JI. M. MenpaeneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MACChI BEIIECTB, 3aKOH COXPaHEHHUS
W TpEeBpallleHUs] HSHEPrud TP XUMHYECKUX PEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHUH, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIUE B OCHOBE
MOHUMAHHS TPUUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SIBIICHUI; MTPEACTABICHUS
0 MEXaHM3MaX XUMHUYECKUX peaKIui, TEePMOJAMHAMUYECKUX U KHUHETUYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHUsI, O B3AMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBI 3¢ dekTol, opuentantsl | u Il poma);
(dakToIOTHYECKHUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJYyYEHUH U O€30MacHOM
UCIIOJIb30BAaHUU BAKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
NEATeIbHOCTU  YeJIOBeKa, OOIIMX  HAyYHBIX MPUHLOUINAX  XHUMHUYECKOTrO
MPOU3BOJICTBA (HA MpUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPAOOTKU HEPTH);

c(hOpMHPOBAHHOCTh, YMEHUU: BBISBIATH XapaKTEpPHBbIC NMPU3HAKU TOHSATHUH,
YCTaHABJIMBaTh MX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPTAaHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJII COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (OPMYJT OPTaHUYECKUX
BCILIECTB,;

COCTaBIISITh YPAaBHEHUS] XMMUYECKHX PEAKIMN M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi  MOCPEACTBOM  COCTABJICHUS
ANIEKTPOHHOTO OanaHca OSTHUX pEaKIui, peakiuii HOHHOTO OOMeHa MyTeéM
COCTaBJICHUSI X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUMH;



M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BEUIECTB IS MIUTHOCTPALUH
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUM: yCTaHABJIMBATh MPUHAJJIC)KHOCTh HU3YYEHHBIX
OpPraHUYECKUX BEIIECTB [0 KX COCTaBy M CTPOCHUI0 K ONPEAECIEHHOMY
KJIacCy/TpynIie COCOWHEHWH, JaBaTh WM Ha3BaHUS 1O CHUCTEMAaTHYECKOU
HoMenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS JJISI OTACIBHBIX
MPEJCTABUTENCH OPraHMYECKUX BEIIECTB (STWJICH, allETUJICH, TOJIyOJI, TJIMIIEPUH,
ATUWICHTIUKOIb, (eHOd, (GOopMallbIerua, ameTalbIeruja, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJICMHOBAsA, MAJIbMUTUHOBAsI KUCIIOTHI,
[JIAIAH, aJaHuH, MaJibTo3a, (PpyKTO3a, aHWUIIWH, AUBUHWI, U30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHUPOBAHHOCTh YMEHHUS OIPEACNATh BHUJ XHUMHYECKOM CBS3U B
OpraHUYEeCKUX COCIMHECHMSIX (KOBAJICHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJOPOJHAs CBS3b);

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHSTH IMOJOXKEHUS TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 11 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapaKTepu3oBaThb  COCTaB, CTPOCHHUE,
dbu3nYecKre M XMUMHUYECKHE CBOMCTBA THUIMYHBIX MPEICTABUTENIEH pa3IUYHbIX
KJIACCOB OPraHUYECKHX BELIESCTB: aJKaHOB, MKJIOAJKAHOB, aJIKEHOB, AJIKAJIUCHOB,
AQJKUHOB, apOMAaTUYECKHUX YIJIEBOJAOPOJOB, CIHUPTOB, aJbJETHUJIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX d(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMUHOKHUCJIOT, OCJIKOB, YIJIEBOJOB (MOHO-, NIU- W TOJUCAXapUIOB),
WUTIOCTPUPOBATh ~ T'E€HETUYECKYH0  CBS3b  MEXKIYy HHUMH  ypaBHEHUSIMHU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIMH C UCHIOJIb30BAaHUEM CTPYKTYPHBIX
dopmyu;

c(OPMHPOBAHHOCTh YMEHUS TMOATBEPXKIAaTh HAa KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYeCKUX COSAMHEHUMN OT
KPAaTHOCTH M TUIA KOBAJICHTHOU CBS3U (G- U T-CBSI31), B3AUMHOTO BJIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOTHOTO
Coipbs (HepTh, TPUPOAHBIN Ta3, Yrojb), CIOCOOBI €ro mepepaboTKu W
MPaKTUYECKOE MPUMEHEHHUE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJEHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeTOJaX MO3HaHUSA — HAOJIOJCHUU, U3MEPEHUHU, MOJICIUPOBAHUH, DKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUS IPUMEHSTh 3TU 3HAHUS,;

chOpMHPOBAHHOCTh yYMEHUS NPUMEHSTh OCHOBHBIE onepaluu
MBICJTUTEILHON JIEITCIIPHOCTH — aHAJIM3 W CHUHTE3, CpaBHEHHE, 0000IIcHUE,



CUCTEMATHU3ALNIO, BBIABICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€d — U1l U3YUYEHUS
CBOWCTB BEIIECTB U XUMUYECKHUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISITh B3AaUMOCBSA3b XUMUYECKUX 3HAHUU C
NOHATUSMU U TPEACTABICHUAMHU JPYTUX E€CTECTBEHHO-HAYUYHBIX MPEIMETOB IJIA
0oJiee OCO3HAHHOTO TMOHUMAHHUS CYITHOCTH MaTEPHAIBHOTO €IWHCTBA MUpA,
WCIIOJB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU [JIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHMM: TMPOBOAUTH PACUYETBl MO XUMHUYECKUM
dbopMynamM ¥ ypaBHEHHSIM XUMHYECKUX PEAKIMI C UCIOJb30BaHUEM (DU3MUECKUX
BeMMYMH (Macca, OO0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHUIYIOIIHX
BEIIIECTBA C KOJMUYECTBEHHON CTOPOHBI: PaCUEThl MO HAXOXKACHUIO XUMUUYECKOU
(dbopMynbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX DJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TMO3UIUMH  SKOJIOTMYECKOM  O€30MacHOCTU  TOCJIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JESATENBHOCTA 4YEJIOBEKa, CBS3aHHOM ¢  mepepaboTKoi
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PEUICHUN
po0JieM B CUTYallUsIX, CBA3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMW: CaAaMOCTOSITEJILHO IJIAHUPOBATH U MPOBOIUTH
XUMUAYECKUN JKCIEPUMEHT (MOJyYeHUE M H3YyUYCHHE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJICBOJOPOJOB PA3JIMYHBIX KJIACCOB W
KHCJIOPOJICOJIEPKAIIMX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/lad 1O PACIO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIOJEHUEM MPaBUII
0e30macHOro O0OpallleHus1 C BEIIECTBAMM UM JITA0OPATOPHBIM O0OpPYAOBAHHUEM,
dbopMyIupoBaTh 11€JIb HWCCIEIOBAHUS, TMPEICTABIATh B Ppa3audyHou Qopme
pe3yabTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHUIA:

COOJIIO/IaTh TMPABHUJIa IKOJOTHYECKHU I1eJIeCO00Pa3HOTO TOBEACHUS B OBITY H
TPYJIOBOM JEATEIILHOCTH B IEJSX COXPAHEHUSI CBOETO 3JI0POBbS, OKPYKaIOIICH
MIPUPOTHON CPEeJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOIO JCHCTBHS HAa KUBbIE OPraHU3MBI
OIPEICIEHHBIX OPTaHUYECKHUX BEIIECTB, MOHUMAas cMbICH noka3arens [1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHUS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHHS PUCK-TIONB3a;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh I1I€JICHAMPABICHHBIN TMOUCK
XUMHAYECKON nH(OpMAIIMK B pa3IMYHBIX UCTOYHUKAX (HAydyHas U ydeOHO-Hay4IHAas
TuTEpaTypa, CpeacTBa MaccoBor mHpopManuu, HTEpHET U pyrue), KpUTUIECKH
aHATM3UPOBATh XUMHUYECKYI0 MH(POpMAIINIO, TIepepadaThiBaTh €€ W MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTaBJICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUsA Kypca «OOmas M HeopraHudeckas
XUMHUSD OTPaXkaroT:

c(OpPMUPOBAHHOCTh TMPEICTABICHUI: O MaTepHaJbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSX W ITO3HABAEMOCTH SIBJIEHUM MPUPOJBI, O MECTE W 3HAYCHUH
XUMUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B 00ECIIEUYEHHWH YCTOMYHMBOIO
pPa3BUTHS, B PEHICHUH MPOOJIEM 3KOJIOTMYECKOW, IHEPreTUYecCKOM M MHUIIEBOM
0e30MacHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX MAaTEpUaOB, HOBBIX
HMCTOYHHKOB 3HEPIHH, B OOECIIEYEHUH PALHUOHAIBHOIO MPUPOJONOJb30BAHMS, B
(GopMUPOBaHHM MHPOBO33PEHUS M OOIIEeH KyJIbTYphl YEIOBEKa, a TaKkke
AKOJIOTUYECKH OOOCHOBAHHOTO OTHONIIEHUS K CBOEMY 3J0POBBIO U IMPHUPOIHOM

cpene;
BJIAJCHUC  CHCTEMOM  XMMHWYECKMX  3HAHHMH, KOTOpas  BKIIFOYACT:
OCHOBOTIOJIAraloNIue TIOHATUS — XHMHYCCKHH 3JIEMEHT, aToM, SApO aroMma,

W30TOIIbI, 3JICKTPOHHAs 000JI09YKa aToMa, S-, P-, 0-aToMHBIe OpOUTAIIA, OCHOBHOC H
BO30YXIEHHOE COCTOSIHHMS aTroMa, THOpHAW3aIis aTOMHBIX OpOHWTanei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, JJICKTPOOTPHUIIATEIBHOCTb, CTENEHb  OKHCIICHUS,
XUMUYECKasi CBsI3b (KOBaJCHTHAs, HWOHHAs, MeETAJJIMYecKasi, BOJOPOAHAs),
KpUCTAJUIMUECKasi pEmIETKa, XUMHUYECKas peakuusi, pacTBOp, DIJIEKTPOJIHUTHI,
HEDJIEKTPOJUTHI, DJICKTPOJIUTUYUECKAs JUCCOLMAIUsA, CTENEHb JIUCCOLUAIINH,
BOJIOPOJHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAaHOBUTEIb, TEIUIOBOH 3(PdeKT
XUMHYECKOW peaKIMi, CKOPOCTh XMMHYECKON peakiiuu, XMMUUYECKOE PAaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS DJIEKTPOIUTUYECKOU NMCCOLMAIMU, MEPUOTUYECKUI
3akoH JI.1. MenzaeneeBa, 3aKOH COXpaHEHUS MACChl BEUIECTB, 3aKOH COXPAHEHHUS U
MpEBpAIlCHUS] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BCILIECTB, 3aKOH JEHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIHMYCCKHM SI3BIK
XMMHH, MHPOBO33PEHUYECKUE 3HAHHUS, JeXKallue B OCHOBE TMOHUMAHUS
MPUYUHHOCTA UM CUCTEMHOCTH  XMMHYECKUX  SIBJICHUW,  COBPEMEHHBIC
MPEJCTABICHUS] O CTPOCHMHM BEIIECTBA HAa ATOMHOM, HWOHHO-MOJICKYJISIPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSX; TMPEACTABICHUS O MEXaHU3MaX XUMHYECKUX
peaKkuuii, TEPMOAMHAMUYECKHUX U  KHMHETHUYECKMX 3aKOHOMEPHOCTIX  HX
MPOTEKaHUs, 0 XUMHUYECKOM PaBHOBECHH, PAaCTBOpaxX W JUCHEPCHBIX CHUCTEMaX;
(aKTOJIOTMYECKHE CBEJICHHUS O CBOMCTBAx, COCTaBe, MOJYYEHHUU M OE30MacCHOM
UCIIOJIb30BaHUN BKHEUIINX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JESTEIPHOCTH  YeJIOBeKa, OOIMWX  HAyYHBIX  MPUHIUIAX  XHUMHYECKOTO
MPOM3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHUM: BBIABISITH XapaKTEPHbIE MPHU3HAKH TOHSITHM,
YCTaHaBJIMBAaTh UX B3aMMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIIUE MOHSTUS TIPU
OTIMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBpaICHU;



c(OpPMHPOBAHHOCTh YMEHHSI HUCIOJIb30BaTh XMMHYECKYI0 CUMBOJIUKY Jis
coctaBieHus (OpMyJ  BEIIECTB W ypaBHEHUH XUMHYECKHX  PEaKiui,
cuctematuyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEACISATh BAIGHTHOCTh M CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJI XUMUYECKON CBSI3M (KOBAJIEHTHAs,
WMOHHAs, MeTaJJInyecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKON  peméTKku
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBONCTB BEIIECTB OT
BHJIa XUMHUYECKON CBSI3M M THUIIA KPUCTAUIMYECKOW PEIMIETKH, OOMEHHBIN H
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHuUsI KOBAJIEHTHOM CBSI3H;

C(OPMUPOBAHHOCTb ~ yYMEHUW:  KJIacCU(PUIMPOBATh:  HEOPraHUYECKHE
BEIIECTBA 110 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakluu, WU3MEHEHUIO
CTENEHEH OKHCIIEHHS DJJIEMEHTOB, OOpaTUMOCTH, YYAacTHIO Karajau3zaropa H
JIPYTHUE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH I KilacCUuPUKauuu
U3Y4aeMbIX BEILECTB U XUMUYECKUX PEaAKIUN;

Cc(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MEPUOJUYECKOrO 3aKoHa /.
N. MeHnaeneeBa u 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO, 0OBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUMN: XapaKTepU30BATh DJIIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMYECKHUX DJIEMEHTOB II€pBOrO—4YETBEPTOrO IIEPUOIOB
ITepuoanueckon cucremol .M. MenaeneeBa, uCnoiab3ysi MOHATHUSA
(QHEPreTUYECKUE YPOBHM», «IHEPTETHUECKUE IMOIYPOBHH», «S-, P-, O-aTOMHBIC
opOuTanu», «OCHOBHOE M BO30YKIEHHOE JHEPreTUUECKUE COCTOSHUSA aToMay;
OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX BJIEMEHTOB U MX
coequHeHUMW 1o nepuonam u rpynmam Ilepuogmueckon cucremsr . U.
MenneneeBa, BaJI€HTHbIE BO3MOYKHOCTH aTOMOB JJIEMEHTOB HAa OCHOBE CTPOCHMS
WX DJIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh ~YMEHHUH: XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMHAYECKHUE  CBOMCTBA  BELIECTB  PAa3jJMYHBIX  KJACCOB,  MOATBEPXKAATh
CYLLIECTBOBAHUE T€HETUYECKOW CBA3UM MEKIY HEOPIaHMYECKMMH BEIIECTBAMU C
ITIOMOLIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLIUIA MOCPECTBOM COCTABJICHUS JIEKTPOHHOrO OasiaHca
ATUX PpEAKIWH;, peakIuidi HMOHHOTO OOMEHa MYyTEéM COCTaBJICHUS WX TMOJHBIX U
COKpAIIEHHBIX  MOHHBIX  YpPaBHEHWM;  pEakUuWil  TUAPOIM3a;  pEeaKkuuu
KOMIUIEKCO00pa3oBaHus (Ha mpUMepe THAPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUS);



cOPMHUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUUA C Y4ETOM HUX SHEPreTUUYECKHX XapaKTEPUCTHUK, XapaKTep
W3MEHEHHSI CKOPOCTU XMMHUYECKOW pPEaklMu B 3aBUCUMOCTH OT Pa3JIMYHBIX
(dakTOpoB, a TAaK)KE XapaKTep CMEMICHUSI XUMUYECKOTO PABHOBECHSI TIO]T BIMSTHUEM
BHEIIHKUX Bo3zeicTBuil (mpunIui Jle [larense);

cOpPMHPOBAHHOCTh, YMEHHUSI XapaKTepU30BaTb XHUMHUYECKHE PEaKIuH,
Jexaluye B OCHOBE MPOMBIIIJIEHHOIO IOJIYYEHHS] CEPHOW KHCIOTHI, AMMUAKa,
oOmue HaydHbIe TPHUHIMIB XUMHUYECKUX TIPOU3BOJICTB; II€IeCO00pPa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEIECTB B MPOMBINIJICHHOCTH W B OBITY C TOYKH
3pEHUSI COOTHOILICHHS PUCK-TI0JIb34;

c(OPMHUPOBAHHOCTh BJIAJICHUSI CUCTEMON 3HAHUM O METOJaX HAy4YHOIO
MO3HAHUA SIBJICHUM NpHUPOABl — HAONIOJCHHE, H3MEpPEHUE, MOJIeIUPOBaHHUE,
AKCIIEPUMEHT (pEeabHBIA U MBICIEHHBIH ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHUS PUMEHSITh 3TH 3HAHUS TIPU SKCIIEPUMEHTAILHOM UCCJIEIOBAHUU BEILIECTB
U sl OOBACHEHUST XUMUYECKUX SIBJICHUN, HUMEIONIUX MECTO B MPUPOJIE,
MPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM JKU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUSI BBIABIISTH B3aUMOCBS3b XMMHUUYECKUX 3HAHUU C
HNOHATUSIMU U TPEACTABICHUSAMHU JPYTUX E€CTECTBEHHO-HAYUYHBIX IMPEIMETOB IS
00Jiee 0CO3HAHHOTO TOHUMAaHUSI MATEPUATILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI TPOBOJAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSITUIA «MaccoBas JOJSl BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHILICHTPALIUS»;
MacChl BEIIeCTBa WM 00BbEMA raza 1mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO W3 YyYaCTBYIOIIMX B PEAKIUU BEIIECTB; TEIUIOBOTO d(dekrta
pEaKUMK; 3HAYEHUS] BOJAOPOJHOrO MOKA3aTeNisi PACTBOPOB KHUCJIOT M IIEJIOYEH C
M3BECTHOM CTEMEHBIO JUCCOIMALMM; Macchl (00BbEMA, KOJIMYECTBAa BEIECTBA)
MPOJYKTa PEAKIHUH, €CIM OJAHO M3 MCXOJHBIX BEIIECTB /IaHO B BUAE PACTBOpPA C
OTIpE/ICIEHHOM MacCOBOM JI0Jiell pacTBOPEHHOIO BEIIECTBA MM JaHO B M30OBITKE
(uMeeT TpUMECH); JOJM BBIXOAA MPOJAYKTa pPEAKIUU; OOBEMHBIX OTHOIICHHIA
rasosB;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEJILHO IJIAHUPOBATH U MPOBOIUTH
XUMUYECKUNA  JIKCIIEPUMEHT  (MPOBEJACHUE  peakluii  HMOHHOTO  OOMEHa,
MOATBEPAKIACHNE KAaUECTBEHHOI'O COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEICIICHHUE
cpedbl PacTBOPOB BEIIECTB C TOMOIILI0 HMHAUKATOPOB, HW3YUYEHHUE BIIUSHUS
pa3MuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOW  peaklMH, pelieHue
OKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Metamibe» U «Hemeramnes») ¢
coOJIo/IeHeM MpaBuil O€30MacHOTO OOpaIIeHs ¢ BEIECTBAMU M JIA0OPATOPHBIM
obopynoBanueM, (HOpMyIupoBaTh Ielb HCCIEIOBAaHUS, TMPEACTaBIAThH B
paznuuHoi dopMme pe3yabTaThl SKCIEPUMEHTA, aHAJTU3UPOBATh U OLICHUBATH UX
JTIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOJIIOIATh MPaBHIIa MOJIb30BAHUS XUMUYECKOM
MoCy/Iol ¥ JabopaTOpHBIM 000pYyJIOBaHWEM, OOpaIleHUs C BEIIECTBAMU B
COOTBETCTBHUH C WHCTPYKIUSMH IO BBIMOJHEHHUIO JTA0OPATOPHBIX XHUMHYECKUX
OTBITOB, YKOJOTUYECKH 1€JIeCOO0PAa3HOTO MOBEACHUS B OBITY U TPYAOBOU
JNESATEILHOCTH B LEISAX COXPAHEHUS CBOETO 3/I0POBbs, OKPYKAIOIIEH MPUPOIHOMN
cpeabl W JOCTHXXKEHUST €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATh OIACHOCTH
TOKCHYECKOIr0 JICMCTBUS HA KUBBIE OPTraHU3Mbl OINPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHMMas cMbIc nokazarens [TK;

c(OPMHPOBAHHOCTh YMEHUW: OCYIIECTBISATh IICJIICHANPABICHHBIN TOUCK
XUMUYECKON MH(GOPMAITUHN B PA3IMYHBIX UCTOYHHUKAX (HaydHas U y4eOHO-HAaydIHas
JuTeparTypa, cpeacTBa MaccoBoi nHpopmanuu, UHTEpHET U Apyrue), KPUTUHIECKH
aHAIM3UPOBATh XUMHUYECKYI0 MH(POpMaILIUIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUH C IIOCTaBJICHHON y4eOHOM 3a1aucii.
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3.3 VYTaeBoabt 9 https://lesson.edu.ru/04/10
Hroro no pazueny 41
Paznen 4. A3orconepxainue OpraHuvecKkue coeJuHeHn st

4.1 AMUHBI. AMUHOKHCIIOTBL. benkn 12 https://lesson.edu.ru/04/10
Uroro no pazueny 12
Pa3nen 5. BoicokoMoJieKyJIsIpHbIE COeTMHEHU S

51 BbICOKOMOJIEKYIISIpHBIC COCTUHECHUS 6 https://lesson.edu.ru/04/10
Wroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 TTIPOTPAMME 102 https:/lesson.edu.ru/04/10




11 KITACC

KounuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB H TeM
Ne ni/n Kontpoabnbie | Ilpakrnueckne | (uuppoBbie)
NPOrpaMMsbI Bcero
padoThI padoTeI o0pa3oBaTe/IbHBIE
pecypchl
Paznen 1. Teopernueckue 0CHOBbI XHMHUH
Crpoenue atoma. [lepuonnveckuii 3aKoH https://lesson.edu.ru/04/11
11 u [lepuonnueckas cucreMa XUMHYECKUX 9
anemenToB . 1. Menaeneepa
12 Crpoenue BemecTsa. MHOrooOpasue 1 1 https://lesson.edu.ru/04/11
' BCILICCTB
1.3 XUMHUECKHE PeaKIHH 19 1 3 https://lesson.edu.ru/04/11
Uroro o pazneny 39
Pazgen 2. Heopranuyeckasi XuMust
21 HeMeTasmis: 31 1 3 https://lesson.edu.ru/04/11
29 MeTais! 23 1 2 https://lesson.edu.ru/04/11
Hroro no pazmeny 54
Paznen 3. Xumus u :Ku3Hb
31 MeTobl MO3HAHUS B XUMHH. XUMHUS U 9 https://lesson.edu.ru/04/11
' KU3Hb
Wroro no pasneny 9
OBILEE KOJINYECTBO YACOB I10 [IPOIPAMME 102 4 8 https://lesson.edu.ru/04/11




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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