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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMMa 1Mo XMMHUHM Ha ypOBHE CPEIHETO OOIIETro 00pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yIbTaTaM OCBOCHUS
dbenepasibHOM 00pa3oBaTEIbHON MPOTPaMMBI cpeiHero o61iero oopazoBanusi(DOII
COQO), npencrabieHHbix B DenepaibHOM TOCYAApPCTBEHHOM 00pa3oBaTEIbHOM
cragmapre COO, c¢ yu€rom Konmenmuu mnpenogaBaHus yY4eOHOTO IpeaMeTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzainusax Poccuiickoit ®enepanuu,
peann3yIonMx OCHOBHBIE 00pa30BaTEIbHbIC TPOrPAMMBI, ¥ OCHOBHBIX MOJIOKEHUIN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit denepanuu Ha niepuof 1o 2025
roga» (Pacnopsixenne [IpaButensctea PO ot 29.05. 2015 Ne 996 - p.).

XuUMHUSL Ha YpPOBHE YIIIyOJIEHHOTO H3YyUYECHHUS 3aHUMAET Ba)KHOE MECTO B
CHCTEME €CTECTBEHHO-HAyYHOTO 00pa3oBanus yuammxcs 10-11 knaccos.U3ydyenue
MpeaMeTa, pealnu3yeMoe B YCIOBUSAX AU(GdepeHIIMPOBAHHOTO, MPOGUIHLHOTO
oOy4eHHMsI, MPU3BAHO OOECHEUUTh OO0IIEOOPa30BATEIBHYIO U OOIIEKYJIbTYPHYIO
MOATOTOBKY BBIMYCKHUKOB IIKOJIbI, HECOOXOAUMYIO JUIsl afanTalud X K OBICTPO
MEHSIIOIIUMCS YCIOBUSM U3HU B COLUYME, a TAKXKE ISl MPOJOJKEHUST 00yUeHUS
B OpraHu3anusax npodhecCuoHaIbLHOTO 00pa30BaHUs, B KOTOPBIX XHUMHUS SIBIISIETCS
OJTHOW U3 IPUOPUTETHBIX AUCUUILIVH.

B mporpamme nmo XWMUM Ha3HAYCHHE MpeaMera «XUMHS» MOIy4aeT
NoApOOHYI0  HWHTEpIpETalMi0 B  COOTBETCTBUM C  OCHOBOIIOJAraroludMU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBJICHHOCTH 1I€JIeH, COJepKaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHWUA K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHSIEMbIE MPOrPAMMOM MO
XUMUHU QYHKIINH:

e HH()OPMALMOHHO-METOAUYECKAs, peaNu3alusi KOTOpol oOecrneunBaeT
MOJIy4YeHHUE TPEACTaBICHUSI O LEJAX, COJEpKaHWUU, OOIIEeH CTpaTeruu
oOy4eHHMsI, BOCTUTAHUSI U PA3BUTHUSI 00YUAIONIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MpOoduIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTopast npeaycMaTpuBaeT
ONpeNieJICHHE: TPUHLUIIOB CTPYKTYPUPOBAHUSI M TOCJIEIOBATEIBHOCTH
W3y4eHUs] y4eOHOTO MaTepuasia, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTePUCTHK; TMOJIX0JI0B K (OPMUPOBAHUIO COJIEPKATEILHON OCHOBBI
KOHTPOJII M OILIGHKHM O0Opa3oBaTENbHBIX JOCTHKEHUN OO0YyJaromuxcsi B
paMKax WTOTOBOM arrectaniuud B (OpMe eIUHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Tporpamma aJ1st yriryGa€HHOTO U3YyUYEHUS XUMUH:



e YCTAaHAaBIMBAET WHBAPHAHTHOE MPEIMETHOE COAEpX aHHe, 00s3aTeIbHOE
JUIsT W3Y4YeHUsT B paMKaX OTIEIbHBIX Mpoduieil, mpeaycMaTpuBaer
pacmpesesieHie W CTPYKTYPUPOBAaHHME €ro Mo KiaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET MPUMEPHOE pacipeielieHue yueOHOT0 BpeMEHH, PEKOMEHTyEeMOT 0115
U3YYEHUS OTNIETBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCIENAOBATEIbHOCTh M3YYEHHUS Y4eOHOTO
MaTepuaga ¢ y4€TOM JIOTUKH MOCTPOCHHUS Kypca, BHYTPHUIPEIMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYI0O MHTEPIPETALMIO Ie]e U 3a/1au U3y4eHUs IpeIMeTa
Ha yri1yOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOwWEero o0pa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTHKU
IUIAaHUPYEMBIX — PE3yJbTaTOB OCBOEHHS OCHOBHOW 00pa3oBaTENbHOU
MPOTPaAMMBI CpEIHETO o0111ero oOpa3zoBaHus (JIMUHOCTHBIX,
METanpeIMETHbIX, MPEAMETHBIX), @ TaKXKe€ C y4E€TOM OCHOBHBIX BHJIOB
yueOHO-TT0O3HABATENIbHBIX  JEHCTBUI  00ydYaromerocst IO OCBOCHHUIO
COZIEpKaHus IpeaMeETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOTpaMMe MO XHUMHH MPeryCMOTpEeHA
IPEEMCTBEHHOCTh C OOyYEeHHEM XHMHUHU Ha YpPOBHE OCHOBHOIO OOIIETro
oOpa3oBaHMs. 3a TpeleidaMM YCTaHOBJIIEHHOM mporpaMmMoid IO  XUMHHU
00s13aTeNIbHON (MHBApUAHTHOM) COCTABIISIIONIEH COlep)aHUs y4eOHOTro mpeamera
«XuMHs» OCTAaETC BO3MOXKHOCTH BBIOOpAa €ro BapUaTUBHOM COCTaBISIOINICH,
KOTOpasi JOJKHA OIpPENeNsThCS B COOTBETCTBHM C HANpaBICHHEM KOHKPETHOTO
npoduiis 00ydeHusI.

B coorBerctBHUM ¢ KoHHenTyanbHbiMU modoxkeHusMu DI'OC COO o
Ha3HAYCHUH TMPEIMETOB 0a30BOr0 W YrIyONEHHOTO YypOBHEH B CHCTEME
nuddepeHupoBaHHOTO OOyYEeHHsS Ha YPOBHE CpeaHEro oOIiero oOpa3oBaHUs
XUMHSI Ha YPOBHE YIIyOJIEHHOTO W3YYCHHsS HaIpaBlIeH Ha pealli3alluio
IPEEMCTBEHHOCTH C  MOCJEAYIOLUIUM  3TaloM  TOJYYeHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax M3y4yeHUs CIEHUANbHBIX €CTeCTBEHHO-HAyYHbIX W
XUMHYECKHUX JUCHHUIUIMH B By3aX M OPTaHHU3AIUsIX CPEeIHEro mpodecCHOHATBLHOTO
oOpa3zoBanus. B 3Toil CBsS3M u3ydyeHHE mpenMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha PACIIMPEHHE U YTIIyOJIEHHE TEOPETUUECKON U MPAaKTUYECKOM
MOTOTOBKHY 00YYaIOIINUXCS, BRIOPABIIINX ONPEACIEHHBIN MPOPUIH 00yIeHUSs, B TOM
YHClie C MEPCHEKTUBOM MOCIEIYIOMEro MOMydYeHUus XUMUYECKOT000pa3oBaHusl B
opraHuzanusx npodeccuoHanbHOro oOpazoBaHusa. Hapsigy ¢ 3TuM, B CBeETe
tpeboBannit ®PI'OC COO k miuaHupyeMbIM pe3yibTaTaM OCBOEHUS (enepaabHOM
o0pa3oBaTeIbLHOM MPOTrpaMMBbI CPEAHETO OOIIIETO 00pa30BaHUsI U3YUYCHHE TIPEIMETa
«XuMUS» OPUEHTHUPOBAHO TAKKE HA PEIICHUE 3a/1a4



BOCIIUTAHUS U COLMAIBHOTO Pa3BUTHS OOy4arommxcs, Ha (OPMHUPOBAHUE Yy HUX
OOIIEMHTEIIEKTYaJIbHbIX YMEHHUM, YMEHHI pallMoHalu3alu yueOHOTro Tpyda U
O0OOIIEHHBIX  CMOCOOOB  JIEATENLHOCTH, MMEIOUIUX  MEXKIMCUUILTHHAPHBIN,
HAJIPEeIMETHBIN XapaKTep.

CocrapnsomuMH npeaMera «XuMus» Ha YpOBHE YIiyOJEHHOTO W3y4eHUS
ABJIAIOTCS YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» u «OOmas u
Heopranuyeckas Xxumus». [Ipu onpeaeneHun MoaX0A0B K OTOOPY M CTPYKTYpPHOU
OpraHu3allid COAEpP)KaHUS 3THX KypCOB B IporpamMme IO XHMHH 332 OCHOBY
npuHATH noJoxkenust PI'OC COO o paznuunsix 6a30Boro u yriayoaéHHOTO YpOBHEH
U3Y4YEeHUS TIPEIMETA.

OcHoBy conepxkanust KypcoB «Oprannyeckas xumus» u «OOwmas u
HEOpraHWYecKas XHMHS» COCTAaBJISET COBOKYNHOCTb MPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCAIIMXCSA K 0a30BOMY YpPOBHIO M3YYEHHs MpeaMeTa. JTa CHUCTEMa
3HAHMM TI0Jy4aeT ONPENEIEHHOE TEOPETUYECKOE JOIOJIHEHNUE, I03BOJIAIOIICE
OCO3HAaHHO OCBOUTH CYILIECTBEHHO OOJIBIINN 00bEM (PAKTOJIOTUYECKOTO MaTepHara.
Tak, Ha yrayOJnE€HHOM ypOBHE HM3YYEHHs MpeaMeTa OOecredeHa BO3MOXHOCTb
3HAYUTEIBHOTO YBEINYECHHS 00bEMA 3HAHUN O XUMUYECKUX JIEMEHTaX U CBOMCTBAaX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YTIIyOIeHUs IPEICTaBIECHUN O CTPOCHUH
BEILECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTAX IPOTEKAHUs PEaKIUil,
paccMaTpuBaeMbIX C TOYKM 3PEHUS XMMHYECKOW KMHETHKU U TEPMOJMHAMHKHU.
N3yyenue nepuonuyeckoro 3akoHa u llepuogmyeckoil CUCTEMBI XMMHUYECKHX
AJIIEMEHTOB 0a3upPyeTCs Ha COBPEMEHHBIXKBAHTOBOMEXaHUYECKHUX MPEACTaBICHUSIX
O CTpPOEHMH aToMa. XHUMHUYECKass CBs3b OOBSCHSETCA C TOYKH 3pPEHUs
HHEPreTUUECKUX U3MEHEHUH npu e€ 00pa30BaHUU U pa3pylIeHUH, a TAKKE C TOUKH
3peHus MEXaHW3MOB €€ oOpa3zoBaHusA. M3yueHue THUIIOB peaklMil TOMOJIHAETCS
dbopMHpOBaHHEM TPEACTABICHUA 00 DIEKTPOXMMHYECKHX IHpoleccax u
AIIEKTPOJIM3€E PACIUIABOB M PACTBOPOB BeIIECTB. B Kypce oprannyeckoil XuMuM Npu
pPacCMOTPEHHUH PEaKIMOHHOW CIOCOOHOCTH COENMHEHUHN yaensercs ocoboe
BHUMaHHE BOMPOcaM 00 3JIEKTPOHHBIX 3(PQeKTax,0 B3aUMHOM BIIUSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIuil.

Oco0oe 3HaueHNE UMEET TO, UTO Ha COJIEP>KaHUE KYyPCOB XUMUH YTITYOJIEHHOTO
YPOBHSI U3YYEHHS JUIsl KJIACCOB ONpeieIEHHOro mpoduiisd (rIaBHBIMOOpPa30oM Ha UX
CTPYKTYpY U XapakTep IOMOJHEHHH K OOIIell cucTeMe MPEeAMETHBIX 3HaHU)
OKa3bIBAIOT BIIMSHHME CMEXHbIE MpeAMeThl. Tak, Hampumep, B COJEpKaHUH
npeaMeTa JUIsl KJIIaCCOB XMMHKO-(U3UUECKOTo Mpoduiisi 00JIbIIoe 3HAYCHUE OyIyT
UMETh 3JIEMEHTHI yueOHOro MaTepuaa 1o obmen xumuu. [Ipu uzydyennu npeamera
B JIaHHOM CJy4yae akKIeHT OyJeT cJelaH Ha OOIIHOCTh METOAOB MO3HAHUS,
OOLIHOCTH 3aKOHOB U TEOPU B XUMHUH U B (PU3UKE: AaTOMHO- MOJIEKYJIIpHAs TEOPHSI
(MonekymsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAaHCHUS



MacCbl M JHEPIUM, 3aKOHbI TEPMOAWHAMMKH, IJIEKTPOIU3A, NPEACTABIEHUS O
CTPOCHMH BELLECTB U IPYyroe.

B TO xe BpemMs B coaepKaHMM INpeAMETa JUIA  KJIACCOB  XUMHKO-
ouonoruueckoro nmpoduis OONbIIUN YIENbHBIN Bec OyAeT MMETh OpraHuyecKas
XxuMHs. B 3TOM ciyyae mpenocTaBiiseTcs BO3MOKHOCTb [Jis 00Jiee 00CTOSITENIbHOTO
PaccMOTpEHMsI XMMUYECKON OpraHU3alu KJIETKU KaKk OMOJIOTMYECKON CHCTEMBI, B
COCTaB KOTOPOM BXOIAT, K IPUMEPY, TaKue CTPYKTYpPHbIC KOMIIOHEHTBI, Kak
JUMHIBI, OETTKU, YTIEBOAbI, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [lpu 3Tom 3HaHus 0
COCTaBE€ M CBOMCTBAX IMPEACTABUTENIEN OCHOBHBIX KJIACCOB OPraHUYECKHUX BEILECTB
CIIy’)KaT OCHOBOHM ISl M3Y4YEHHUsS! CYLIHOCTH IPOLIECCOB (POTOCUHTE3A, JbIXaHMUS,
IIUILEBAPECHMUS.

B nnane QopmMupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJIOB MTO3HAHUSI U OTbITA MTPAKTUYECKOTIO MPUMEHEHHUS HAyYHBIX
3HAHUM M3y4YeHHE NIpeaMeTra «XUMHs» Ha YrIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SX C YYEOHBIMU MpEAMETaMM, BXOJSAIIMMH B COCTaB
npeaMeTHbIX obnactelt «EcTecTBeHHO-HayuyHble HpeaMeThl», «MaTtemaTtuka Hu
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipu n3yueHnun yueOHOro npeaMera « XuMush» Ha yrioyOin€HHOM ypOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOT'O M CpeJHEro o01iero oopasoBanus (Ha 0a30BOM ypOBHE),
3aJaueil NEepBOCTENEHHONM 3HAUYMMOCTH SIBJSIETCS (DOPMHpPOBAHHE OCHOB HAyKH
XUMHH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, IPAKTUUECKON 1eATEIbHOCTH
YeJI0BeKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbl. Pemenne 3Toi 3a1aum Ha
yrayOn€HHOM YpOBHE HW3Y4YEHHUs MpeaMeTa MpEeanoJiaraeT pealu3aluio TaKux
LejeH, Kak:

e (opMupoBaHHE TMPEACTABICHUI: O MaTepualbHOM €IUHCTBE MHMpa,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBJIEHUU NIPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HAayK W €€ BeAylled poau B 0OOecreyeHuu
YCTOMYMBOIO  Pa3BUTHUSI  YEJIOBEUECTBA: B  PELICHUHM  MOpodsieM
HKOJIOTUYECKOM, YHEPreTUYECKON U THUIIEBOM 0€30MacHOCTH, B PAa3BUTHHU
MEJULIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
00€eCIleyeHnn PalMOHAIBLHOIO MPUPOIONOJIB30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEeH KyJIbTYphl UEJOBEKA, a TAKKE SKOJOTMYECKU
00O0CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBbIO M IPUPOIHOM Ccpee;

e OCBOCHME CHUCTEMBl 3HAaHMM, JEXAIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTEeCTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHbBIX
IIOHATUN, 3aKOHOB U TEOPUM XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pPAa3HBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJIIDHOM, O  TE€PMOAMHAMMYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX POTEKAHUSI XUMUYECKUX PEAKLIMM, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mnX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0yJarOIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMWYECKMX 3HAHUU I OOBSCHEHUS
KIIFOYEBBIX HMJCH M TpoOJjieM COBPEMEHHON XUMHUHU, JJIsi OOBSICHEHUS H
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBECHHO-HAYYHYIO MPHUPOY;
IPAaMOTHOTO pelieHus mpoOJieM, CBSI3aHHBIX ¢ XUMHUEH, MPOrHO3UPOBAHUSI,
aHaIHM3a U OIEHKH C MO3UITUI HKOJIOTHIECKON 0€30MacCHOCTH MOCIEACTBUI
OBITOBOMI M TPOU3BOJACTBEHHON JAESITENIBHOCTU YEJIOBEKA, CBSI3AHHOW C
XUMHUYECKUM IMPOU3BOACTBOM, UCTIOJb30BAHUEM U MEPEepadOTKOM BEIIECTB;

e yriyOJieHHE MPE/ICTaBIICHUI O HAYYHBIX METO/IaX MTO3HAHUS, HEOOXO0IUMBIX
JUISL TIPUOOpPETEHUS YMEHUW OPUCHTHUPOBATHCS B MHPE BEIICCTB U
OOBSCHCHHUS XWMHYCCKUX SBICHUH, HMEIONMX MECTO B TIPUPOJIE, B
MPAKTUYECKOMN JEATETbHOCTH U OBCEIHEBHOM KU3HM.

B mnmane peanuzanuu mepBOOYEPEIHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOIIUX
GyHKUIMNA TETOCTHON CHCTEMBbl CpeqHEro oOmiero oOpa3oBaHUs NPH WU3YUYEHUU
npeaMeTa  «XuMHs» Ha  yrayOn€HHOM  ypoBHE 0COOYI0  aKTyaJdbHOCTH
IPUOOPETAIOT TaKKE TSN U 3a/1a49H, KaK:

e BOCINHUTAaHHE YOCKIEHHOCTH B TO3HABAEMOCTH SIBIICHUU MPHUPO/IBI,
YBaXEHUSI K TMPOIECCY TBOpUECTBA B O0JACTH TEOPETUUYECKUX U
MPUKJIAAHBIX HMCCIENOBAHUM B XUMHH, (OPMUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAalUMUM K OOYYEHMI0O U TIO3HAHHUIO, CIIOCOOHOCTEN K
CAMOKOHTPOJIIO W CaMOBOCIIUTAaHWUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e Ppa3BUTHE MO3HABATEIHHBIX MHTEPECOB, HHTEIICKTYaTbHBIX U TBOPUYECKHUX
crocoOHOocTeW oOydaronuxcsi, (GOpMUPOBAaHHWE y HHUX CO3HATEIBHOTO
OTHOIICHUS K CaMOOOpa30BaHWIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHON MpodecCHOHaTBHON U 00IIECTBEHHON ESITEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

e (opMupoBaHME YMEHHM W HaBBIKOB Pa3yMHOI'O IPHUPOIOTIOIL30BAHMS,
Pa3BUTHE PKOJIOTHYCCKOHN KYIbTYPhI, MPUOOPETEHHUE OIbITa OOIIECTBEHHO-
MOJIE3HOM SKOJIOTHYECKOM JIESITEIIbHOCTH.

OO01iee yuciIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUYEHUSI XUMHUHU Ha YTIIyOJICHHOM
YpOBHE cpenHero oomiero oopazoBanusi, coctaniseT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hezelno), B 11 kiacce — 102 yaca (3 yaca B HefieIni0).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUM.

[IpenmMer 1 3HaUECHUE OPTaHUYECKONW XUMUHU, TIPEJCTABICHNE OMHOT000pa3Hu
OPraHUYECKUX COCTUHCHUMN.

DNEeKTPOHHOE CTPOEHUE aToMa yIJepojia: OCHOBHOE U BO30YKIEHHOE
COCTOSIHUSI. BalleHTHblE BO3MOXKHOCTHM aroMa yriepoaa. XUMHUYEcKas CBS3b B
OpraHUYeCcKUX COeAMHEHUX. TUnbl ruOpuan3auu aTOMHBIX OpOuTaiel yrieposa.
Mexanu3mbl 00pa30oBaHUS KOBAJIGHTHOW CBSI3M  (OOMEHHBIM UM JIOHOPHO-
aKLUENTOpHbIA). Tumbel NEepeKpbIBaHUS aTOMHBIX OpOWUTaned, G- U T-CBA3M.
OnuHapHasi, [BOMHAs U TpoWHas cBsA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJax
opranuyeckux BemlecTB. [loHsiTHE O CBOOOIHOM paaukaie, HykKiIeopuie Hu
anexkTpodue.

Teopuss crpoeHnss opranuueckux coenuHeHud A.M. DbytnepoBa wu
COBPEMEHHBIE MIPE/ICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpraHUYECKUX COeOUHEHUH. MOoJleKyJsipHble U CTPYKTYpHbIE  (OPMYJIBL.
CrpykTypHble (QOpMyJbl pPa3NIMYHBIX BUAOB: pa3BEpPHyTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuapl u3oMepuu: CTpyKTypHas, IPOCTPaHCTBEHHAS.
DnekTpoHHbIe YPGEKTh B MOJICKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIN
Y ME30MEpHBIA 3P PEeKThI).

[Ipencrabienne o kinaccudUKalMu oOpraHuyeckux BemiecTB. [loHsaTtue o
byHKIIMOHAILHOM Tpy1e. I'oMonorus. I'omonornueckue psapl. CuctemMaTudeckas
HOoMeHKJIatypa opranudeckux coemuHenuin (IUPAC) u TpuBHanbHbIC Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

Oco0eHHOCTH U KJIacCHU(UKALMS OpraHUYEeCKuX peakuui. OKHUCIUTETbHO-
BOCCTAHOBUTENBHBIE PEAKLIINH B OPraHUYECKON XUMUH.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB W HMX MPEBPALLCHUMN:
O3HaKOMJIEHHUE ¢ 00pa3aMi OpraHMYeCKHX BEIIECTB M MaTepHajIaMHi Ha UX OCHOBE,
OMBITHI MO MPEBPALIEHUIO OPTaHUYECKUX BEUIECTB NPHU HArpeBaHuU (TUIABJICHUE,
OoOyTJiMBaHWE M TOPEHHUE), KOHCTPYUPOBAHHE MOJENIed MOJEKYJ OpPraHMYeCKUX
BEILECTB.

YriaeBoaopoasbl.

Anxansl. ['oMmonornyeckuil psa ajqkaHoB, o0mias Gopmynna, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ aKaHOB, Sp°-
ruOpuau3anusi aTOMHBIX opOuTanel yriaepoja, c-cBsa3b. dusmyeckue CBOWCTBA
AJIKAHOB.



XHWMHUYECKUE CBOMCTBAa aJKaHOB: pEaKIUMU 3aMEIICHHs, W30MEpU3aLH,
JETUAPUPOBAHUS, IUKIN3ALNKU, TUPOJIN3a, KPEKUHTa, ropenus. [Ipeacrasienue o
MEXaHHU3ME PEAKIUI PaJuKaIbHOrO 3aMEIICHUSI.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs: U IPUMEHEHHUE alIKaHOB.

[uknoankanel. O0Omas dhopmysna, HOMEHKIATypa U uzomepus. OcoOGeHHOCTH
CTPOEHUS U XUMUYECKUX CBOMCTB MaJIbIX (LIUKJIONPONaH, HIUKIO0YTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, MMUKJIOTEKCaH) IMUKI0aTKaHOB. CIIOCOOBI MOTYYEHUS U IPUMCHECHHE
LAKJIOAJIKAHOB.

Ankenbl. 'oMosiOrHuecKuil psii akeHoB, 0011ast popMyiia, HOMEHKIIATYpa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYI — alKEHOB, SP2-
ruOpuan3anys aTOMHBIX OpOuTanel yriepoja, 6- U m-cBsi3u. CTpyKTypHas u
reoMeTpudeckas (muc-TpaHc-) wu3omepus. Dusznyeckue CBOWCTBA  aJKEHOB.
XHWMHUYECKHE CBOMCTBA: pEaKIIUU NPUCOEAMHEHUS, 3AMEILLEHUS B O-ITOJIOKEHUETIPU
JBOMHOM CBfI3W, MOJUMEpU3auuu U okucieHusa. [IpaBwio MapkoBHUKOBA.
KauecTBeHHble peakiuu Ha JABOWHYIO CBs3b. CrOCOOBI MOYYEHHS U MPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpspKEHHbBIE, U30JMPOBAHHbIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
COMPSDKEHHBIX TUEHOB, 1,2- u 1,4-nipucoenuuenue. [lomumepusaius conpsxEHHBIX
nueHoB. CriocoObl MOTYyYEHUS U TPUMEHEHUE KA UEHOB.

Ankunbl. ['oMonorudueckuil psij aIKuHOB, oO1as (popMyna, HOMEHKJIATypa U
M30MEpHs. DIIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHHOB, Sp-
ruOpuau3anusi aTOMHBIX opOuTaneil yriaepoga. @uznueckue CBONCTBA AJIKMHOB.
XHUMUYECKHE CBOMCTBA: peaKLMK MPUCOECTUHEHHUS], TMMEPU3ALMA U TPUMEPHU3AIIIH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peaKIMy Ha TPOMHYIO CBsI3b. CrOCOOBI MONYYEHUSIM TPUMEHEHHUE
AJIKWHOB.

ApoMartuueckue yrieBoaoponabl (apeHsl). ['omosiormyeckuili psii apeHOB,
oOmrast hopmyra, HOMEHKIIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJIeKyJIbl OcH30a. DU3NYecKre CBONWCTBA apEeHOB. XUMHUYECKUE
CBOICTBA O€H30J1a U €r0 TOMOJIOTOB: PEaKLUU 3aMeleHUs] B OEH30JbHOM KOJIbLIE U
YTJIEBOJLOPOJHOM DPAJUKAIIE, PEAKUUH MPUCOCAUHEHHUS, OKHCIEHHE TOMOJIOTOB
oenzona. IlpeacraBieHre 00 OpPUEHTHUPYIOIIEM JCHCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TPUMEpPe AQJIKWIbHBIX paIUKaIOB, KapOOKCUIIBLHOM,
THAPOKCUILHON, aMWUHO- W HHUTPOTPYMIBI, aTOMOB TalioreHoB. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepusanus ctuposa. CriocoObl MOMyYeHUs U
MIPUMEHEHUE aPOMATUYECKHUX YIIIEBOJOPOAOB.

[Ipupoausiii ra3. [lonytHble HeTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yroib U npoaykThl ero nepepadotku. CrnocoOsl nepepadoTku HeTu:



MEePETOHKa, KPEKWHT (TEPMUYECKUN, KATATUTHYCCKUH), pUPOPMUHT, THUPOIIHU3.
[IpoykThl nepepaboTKu HEPTHU, UX TPUMEHEHHE B MPOMBIIILJIEHHOCTH U B OBITY.

I'eneTnueckas CBsI3b MEXKY PA3IUYHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIIEBOAOPOIOB. Peakuuu
3aMEIleHUs] TaJloreHa Ha TUIPOKCOrPYITY, HUTPOTPYIIy, LHAHOTPYIIITY,
amuHorpymnmy. JleiicTBue Ha TaJOreHIPOU3BOJHBIE BOJHOTO M CIIHPTOBOTO
pactBopa wIEnNoYd. B3auMoelncTBHE NUTAIIOTCHAIIKAHOB C MarHue€M W IIUHKOM.
[Tonsitue 0 METaJUI0OPTaHUYECKUX COCIMHECHMUSIX. Ucnons3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJOPOJAOB B OBITY, TEXHHUKE M TpPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HHUs BEIIECTB U UX MPEBPAIICHUMN:
n3yueHue (HU3UYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), KAU€CTBEHHBIX
peakiuii yrieBOAOPOJOB Pa3IMYHBIX KJIacCOB (oOecuBeYMBaHUE OPOMHOM WU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJlus, B3aHMMOJCIHCTBUE alleTHIICHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHapy>KEHUE
yriiepoja v BOJ0OPOJia B OPraHUYECKUX BEIIECTBAX, TOTYUYCHHE dTUIICHA U U3YUCHUE
€ro CBOMCTB, O3HaKOMJIEHUE ¢ KoyuteKiuaMu «HedpTe» u «Yromawp», ¢ ob6pasuamu
IJJACTMACC, KaydyKOB M PE3UHBI, MOAECIMPOBAHUE MOJEKYJI YIJIIEBOAOPOIOB H
raJIOr€HIIPOU3BOIHBIX YTIIEBOIOPO/IOB.

Kucsopoacoaep:kamnue opranHndecKue coeJMHEHHU.

[Ipenenbubie ogHOATOMHBIE CIUPTHL. CTpoeHHE MOJEKyn (Ha MpuMmepe
MeTaHoNa W 3TaHona). ['omonormueckuid psa, odOmas Gopmyna, H3OMEpPHUs,
HOMEHKJIaTypa U  Kkiaccupukanus. Du3nMdeckue CBOWCTBA  MPEIETbHBIX
OIHOATOMHBIX CHUPTOB. BoaopoaHbie CBA3M MEXKIYy MOJEKyJIaMU CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pEAKUMHM 3aMEUIECHUs, AETHApaTaluy, OKHCIICHHUS,
B3aUMOJICUCTBUE C  OpPraHUYEeCKUMU U  HEOPraHWYECKUMHU  KHUCJIOTaMH.
KauecTtBeHHas peakiysi Ha OJTHOATOMHBIE CIIUPTHI. J[efCTBUE 3TaHOIa U METAHOJIA
Ha opranu3M uenoBeka. CrmocoObl TOMyYeHHUS] U TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie aupsl, HOMeHKIaTypa U n3omepus. OCoOOEHHOCTH (PU3NYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroaToMHbI€ CIUPTHI — STWICHIJUKOAb W TiHIEepuH. Dusnyeckue u
XUMHUYECKUE CBOMCTBA: PEaKIMHU 3aMelIeHUs, B3aUMOJCHCTBHE C OPTaHUYECKUMHU
U HEOPraHWYECKUMHU KHUCIIOTaMH, KAuE€CTBEHHAs PEakiusi Ha MHOr0aTOMHBIC
ciupthl. [IpencraBieHne 0 MeXaHW3Me peakluidl HYKICO(PUIHHOTO 3aMEIEHUS.
JeiictBue Ha opraHu3Mm 4yenoBeka. CrHocoObl TOJNYYEHHS W NPUMEHEHHE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CrpoeHHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYMNIBI U
oenzonpHOrO sAnpa. dusnueckue cpoiictBa (geHona. OCOOEHHOCTH XMUMHUYECKHUX



cBoiicTB (¢enona. KauectBennoie peakuuu Ha (¢(eHosn. TOKCHYHOCTH (peHona.
CrniocoObl osrydeHust u npuMeHeHue dpenona. Genondopmanbaeruatas cMoia.

KapOoHmibpHBIC COSTMHEHUS — alTbJICTHIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOW Tpynnbl. ['oMoIOoruueckue psjbl albJIETUI0B U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMeHKJIaTypa. Du3MUecKue CBOWCTBA albJECTUIOB U
KETOHOB. XMMHYECKHUE CBOMCTBA aJIbJAETUA0B U KETOHOB: PEAKIINU IPUCOCIUHEHHUS.
OxuclieHHe albJeru/ioB, KadeCTBEHHBIE peakuu Ha anpieruyibl. CrocoObl
MOJyYEHUS U TPUMEHEHHUE AIBJAETUI0B U KETOHOB.

OnHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCTOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3omepust u HoMeHknarypa. dusndeckue cBoUCTBA
OJIHOOCHOBHBIX TPEICIbHBIX KapOOHOBBIX KUCIOT. BOJopoaHbBIE CBS3M MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBONCTBA,
peakiusi 3TepudUKalMU, pPEaKIUH € YyYacTHEM YTIJIEBOJOPOJHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MypaBbHUHON KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3(dupax. MHorooOpa3zue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOWCTB HEMPENETbHBIX U apOMATHYECKUX KApOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KUCHOT. IIpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MAJIbLMUTHHOBAS, OJIEMHOBAs, JUHOJIEBAS,
JIUHONIeH08as KUCIOThI. CIIOCOOBI MOTYyYeHUS U MPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxunble 3¢upsl. ['oMonorudyeckuid psif, oOmas Gopmyna, HU30Mepus U
HOMEHKJIaTtypa. Pu3nueckue W XUMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOW H
HIETIOYHOM cpene.

XKupsi. Ctpoenue, pu3nuecKkue 1 XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 11esouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKAIUX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpo/Ie.

MbIIa Kak COJIM BBICIIUX KapOOHOBBIX KHCJIOT, X MoOoIIee neicTBre. O0mas

XapakTepucThKa yrieBojoB. Knaccudukarus yrneBogoB (MOHO-, 1H-

u monucaxapuiabl). MoHocaxapuibl: TJIOKo3a, (pyKTO3a, rajakro3a, puodosa,
Je30Kcupr003a. OU3MYECKUe CBOMCTBA M HaXOXAcHUE B mnpupojae. dorocuHTes.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIIUN C YYACTUEM CIIUPTOBBIX U AIbIAETUIHON
rpynn, CIOUPTOBOE W MOJIOUHOKHCIIOE OpokeHue. lIpumeHeHue TIiItoKo3bl, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranusma. Jlucaxapumabl: caxapo3a, MaIbTO3a U
JakTo3a. BoccTaHaBnuBarmye ¥ HEBOCCTAHABIMBAIONINE AUcaxapubl. [ uaposnus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonvcaxapuasl: kpaxmad,
[NIMKOTeH W 1euiono3a. CTpoeHHME MAaKpOMOJIEKYNl Kpaxmala, T[JIMKOreHa M
HeJUIr0I03bl.  DU3MYECKHE CBOMCTBA KpaxMala M UEJUIOJI03bl. XUMHYECKHE
CBOMCTBA KpaxMayia: THUAPOJIM3, KAUYECTBEHHAs PEAKUIUS C HOJIOM. XUMHYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUIIPOJIN3, MOTydYeHue 3PUpoB Meitoao3bl. [lonstre o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METO/Abl HM3Y4YEHUs BEIIECTB M HUX MpPEBpallCHUN:
PacTBOPUMOCTbD PA3JIUYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBUE 3TAHOJIA C HATPHUEM,
OKHCIIEHHE 3TWJIOBOIO CHHUPTA B aIbJECTH] HA PACKaIEHHON MEIHON NPOBOJIOKE,
OKHUCJICHHE ASTUJIOBOIO CHUPTA AUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), KAaYECTBEHHBIE pEAKIMU Ha aidbJeruibl (C THUAPOKCUIOM
nuammuHcepeopa(l) u ruapokcugom menu(Il)), peakius riuieprHa ¢ TUIPOKCUIOM
menu(Il), xumudeckue cBONCTBa pacTBOpa YKCYCHOM KHCJIOTHI, B3aUMOJICHCTBUE
pacTBopa riatoko3sl ¢ ruapokcuaoM menu(ll), B3aumoaeiicTBue kpaxmasua ¢ HOJIOM,
pEIIeHNEe DJKCIEePUMEHTANBHBIX 3amad 1o TemMaM «CrmupTel W (DEHOJBDY,
«Kap6onoBsie KuciaoThl. CI0KHBIE dPUPHD).

A30TcoAep:Kale OpraHnvecKue coelMHeHHs.

AMUHBI — OpraHUYEcKUe MPOU3BOJHBIE amMmMuaka. Kinaccudukanus aMUHOB:
anupaTUuecKue W apoMaTUYECKHE; TMEPBUYHBIC, BTOPUYHBIC W TPETUYHBIC.
Crtpoenue moiiekyi, obmas dopmyiia, U30Mepusi, HOMEHKIATypa U (puznueckue
cBOICTBAa. XMMHUYECKOE CBOMCTBA alM()aTUUECKHMX aMHUHOB: OCHOBHBIE CBOICTBA,
AJKWIMPOBAHKUE, B3aMMOJICHUCTBUE IEPBUYHBIX aMUHOB C a30TUCTOW KHUCJIOTOM.
Coun alKuIIaMMOHUS.

AHWIVH — IPEACTABUTENIb aMUHOB ApOMaTU4YeCKOro psijga. CTpOeHHE aHWINHA.
B3auMHoe BiMsHHE Tpynm aroMOoB B MoJjekyne aHwinHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakuud Ha aHUIMH. CriocoOBbI
MOJIyYeHUs] U TpUMEHEHHEe anudarndyeckux aMuHoB. llonmyueHue aHwnInHaA U3
HUTPOOEH30a.

AmuHokucioTel. HoMeHknaTypa u nzomepus. OTAenbHbIE IPEICTABUTENM OL-
AMHUHOKHCIIOT: TJIMLUH, alaHuH. OPU3ndecKkre CBOMCTBA aMUHOKHUCIIOT. XUMUYECKUE
CBOMCTBA aMHUHOKHUCJIOT Kak aM(OTEpPHBIX OPraHUYECKUX COCAMHEHUH, PEaKIIus
MOJIMKOHJIEHCAIINKM, OOpa3oBaHUE MENTUAHOW CBA3U. buosormdyeckoe 3HaYCHUE
aMUHOKHUCJIOT. CHHTE3 U TUJIPOJIU3 NENTHUIOB.

benkn kak npupoansie nonauMmepsl. [lepBuuHasi, BTOpUYHAsT U TPETUYHAs
CTpyKTypa OeiaKkoB. XUMHYECKHE CBOWCTBA OCJIKOB: THIPOJW3, IEHATypallus,
KaueCTBEHHBIC PEAKITUU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUs BEIIECTB U UX MPEBPaIllCHUN:
pacTBopeHHe OCJIKOB B BOJIE, JICHATypalus OCJIKOB IPU HarpeBaHUM, I[BETHbHIC
peakiuy Ha OCJIKH, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJlady M0 TeMam
«A30TCcoaepKalire OpraHnuecKrue CoOeIMHEHUs» U «Pacro3HaBaHne OpraHuYeCcKuX
COEOMHEHUI.

BbicokoMoJIeKyIsIPHBbIE COETUHEHMS.

OCHOBHBIC TOHSTHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINU, CPEIHSS MOJIEKYJIsIpHAS



Macca. OCHOBHbBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHHA —
MOJIMMEPU3ALUS U TTOJIMKOHCHCALIUS.

[Tonmumepuble Matepuasbl. IlmactMaccbl  (MOJUATHIIEH, MOJIMIIPOIHUIIEH,
NOJMBUHWIXJIOPHUA, TOJUCTHPOJ, TMOJMMETHIMETaKpHUIaT, IOJIUKapOOHATHI,
noJIMdTUICHTepePTanar). Y THIIM3alus U nepepadoTka miacTuka.

DJ1acTOMEpHI: HATypAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBBIN) M CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanpHbIe (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIABCaH).

[Tonumepsbl CIEUHUAIBHOTO Ha3HA4YCHUS (TedioH, KeBJap,
3JIEKTPONPOBOISALINE MTOJUMEPHI, OMOpa3iiaraeMble MOJIUMEPHI).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBpPALICHUN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIbHBIX 3a7ad 1o TeMme «Pacno3HaBaHue
IJIACTMAcCC U BOJIOKOHY.

Pacuérnrie 3agaumn.

Haxoxnenue MoJeKyasipHOM (OpMyJIbl OpPraHUYECKOTO COEJUHEHUs II0
MacCCOBBIM JIOJISIM JIEMEHTOB, BXOJIAIIUX B €I0 COCTaB, HAX0XKICHHE MOJIEKYJISIPHOU
(bopMyJIbl OPraHUUYECKOTO COETMHEHUS 110 Macce (00bEMY) IPOAYKTOB CrOpaHUs, IO
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) NMPOIYKTOB PEAKIMH W/MIM UCXOIHBIX
BEIIECTB, YCTAHOBJICHHE CTPYKTYpHOW (OpMyJibl OpraHMYECKOro BEIIEeCTBa Ha
OCHOBE €r0 XMMHMYECKHX CBOWCTB MJIM CIOCOOOBIOJIYYEHHMS], ONPEACIICHUE 0NN
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETUUECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHbIX CBSI3€l MPU U3YyYEHUU OPTaHMYECKOW XUMHH B
10 xmacce OCYHIECTBISIETCS 4Yepe3 HCIOJIb30BaHHE KakK OOIIMX €CTeCTBEHHO-
HAyYHbIX TOHSATUH, TaK W TMOHATUWA, NPUHATBHIX B OTIEIBHBIX MpPEeIMETax
€CTECTBEHHO-HAYYHOI' O IIUKJIA.

OO11ue ecTecTBEHHO-HAay4YHbIE MTOHATHS: SBJICHUE, HAyYHbIM (DakT, TUIIOTE3a,
TEOpUsl, 3aKOH, aHaM3, CHUHTE3, KiIacCHU(pUKalMs, HaOIIOJAEHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJI€b, MOJIETTUPOBAHHUE.

®dusuka: Marepus, aTroM, DJJEKTPOH, TNPOTOH, HEUTPOH, MOJEKya,
HPHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJNO, O0BEM, arperaTHOE COCTOSIHUE
BEIECTBa, (PU3UUECKHE BEIUYUHBI, €AUHMUIIBI U3MEPEHMs, CKOPOCTb, IHEprus,
Macca.

buonorusi:  kineTka, opraHu3M, OdKOCHCTeMa, Ouocdepa, MeTab0JIHU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIN U reTepoTPOHBIN THUI MUTaHUS, OpOXKEHUE,



dboTocuHTE3, NBIXaHWE, OETKHU, YTIEBOIBI, JKUPBI, HYKJICHHOBBIC KHCJIOTHI,
(hepMEHTHI.

['eorpadusi: mone3Hple HCKOMAeMbIe, TOTUIHBO.

TexHoOTHSA: THINEBbIE TMPOAYKTHI, OCHOBHI PallMOHAILHOTO TIHTAHUS,
MOTOIIIME CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHICCKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMMH.

AtoM. CoctaB aTOMHBIX sifep. XuUMUYECKHil anmeMeHnT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JOUEK aTOMOB, KBAaHTOBBIEC YHCJA. DHEPreTUUECKUE YPOBHU U
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukaius XuMUYECKUX JIEMEHTOB (S-, P-,
d-, f-smementsl). PacmpenencHue SJICKTPOHOB 10 ATOMHBIM  OPOUTAIISAM.
DneKTpOHHbIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—4E€TBEPTOTO MEPUOIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(PUTYpallud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[Tepuonnueckuit 3axkoH U [lepuoanyeckas cucreMa XMMHUYECKUX 3JIEMEHTOB
JA.N. MenaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOoHa U llepronnueckoil cucTemsl
XAMHUYECKUX OJJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX U CJIOKHBIX BEILIECTB I10 IPyIaM U NepHoiaM. 3HAaUCHUE MEPUOTUYECKOTO
3akoHa JI.11. Menneneena.

XuMMUecKas CBsI3b. BHAbl XMMHMUYECKOM CBS3M: KOBAJICHTHAs, HWOHHAas,
MeTajuinyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOM CBS3U: OOMEHHBIA WU
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U JIJIMHA CBSI3U. [10AIpHOCTH, HAPABIECHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpartHble cBsa3u. BomoponHas CBs3b.
MexmoneKyIsspHbIe B3AUMOJICUCTBUS.

BaneHTHOCT, W BaJE€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha TIpUMEpe COCAUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHEeHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBarenb, JMTaHAbl. 3HAYE€HWE KOMIUICKCHBIX COCIMHECHHM.
[ToHsITHE O KOOPAMHAILIMOHHOW XUMUMU.

BemecrBa MOJEKYJISIPHOTO M HEMOJIEKYJISIDHOIO  CTPOCHUsS.  THIIbI
KPUCTALTNYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonsatue o nucnepcHeix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CnocoObl BbIpaXEHUsS KOHIICHTPAIIMU PAaCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PacTBOPE, MOJISIpHAS KOHUEHTpanus. HaceieHusie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTannoruaparsl.



Knaccudukanmst 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIeCTB. TpUBHALHbBIE
Ha3BaHMS OTIEIbHBIX NPEICTABUTENICH HEOPTAaHUYECKUX BEIIECTB.

Krnaccudukanys XMMUYECKUX peaKIHii B HEOPraHMYECKOW M OPraHUYECKOM
XUMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBpAILCHUS
HHEPTUU MPU XUMHUYECKUX peakiusaxX. TermnoBble 3PEeKThl XUMUUECKUX PEaKIUi.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XHMHYECKOW PEaKINH, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PaKTOPOB.
['omoreHHbIE ¥ reTeporeHHble peakunu. Karanus u katann3aTtopsl.

OO6patumble U HeoOpaTUMBIE peakiuu. XUMHUeckoe paBHoBecue. KoHncranrta
XUMHYECKOro paBHOBeCUs. (DAKTOPBI, BIHSIONIME HA IOJOKEHHE XUMUYECKOTO
pPaBHOBECHS: TEMIIEPATypa, JABJICHUE U KOHUECHTPAIMHA BENIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunuun Jle Hlarense.

Onektponutuueckas guccornuaius. CuibHbIE U CJIa0ble  AJIEKTPOIUTHI.
Crenenp auccounanuu. Cpela BOIHBIX PAcTBOPOB: KHUCJIOTHAsl, HEWTpaJbHas,
nienoyHas. Bomopoausiii nmokazarens (pH) pactBopa. I'maponu3s comneit. Peakuuu
MOHHOTO0 OOMEHa.

OKUCIIUTENBHO-BOCCTAHOBUTEbHBIE ~ peakiuu.  CTEneHb  OKHUCIICHUS.
Okucnurenb W BOCCTAHOBUTENb. [IpoleCChl OKHCIEHWS W BOCCTAHOBJICHUS.
BaxHeiilime OKHCIUTETM W BOCCTAHOBUTENW. MeToa 3JIEKTpOHHOTO OanaHca.
DIEKTPOIU3 pacTBOPOB U PACILJIABOB BEUIECTB.

DKCNEPUMEHTAIbHBIE METOJbl HM3YyYE€HUs BEHIECTB M WX MPEBPAIICHUN:
pa3oKEeHUE TEPOKCUAA BOAOPOJAa B MNPUCYTCTBUU KaTaau3zaTopa, MOJEIU
KPUCTAUTNYECKUX PEMIETOK, MPOBEICHUE PEaKIIUi HOHHOTO OOMEHa, OTNpe/e/ieHre
Cpeapl PacTBOPOB C IMOMOIIBIO WHJAMKATOPOB, W3YYECHUE BIIMUSHUS PA3JIUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHUYECKOW pEaKIMd U TIOJOKEHHE XUMUYECKOTO
paBHOBECHSL.

Heopranuuyeckast xXuMusl.

[Tonmoxenne HemerawioB B [lepuoanyeckoit cucreMe XMMHYECKUX AJIEMEHTOB
J.1. MenneneeBa u 0COOEHHOCTH CTpoeHUsS ux aTomMoB. Duzmveckue CBOWCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIUIOB (Ha pUMeEpe KUCIOpoa, cepbl, pocdopa u
yrieponaa).

Bonopon. Ilomyuenue, ¢uzmdeckue U XUMUYECKHE CBOMCTBA: PEAKIMU C
METaJJIaMU U HEMETAJJIAMU, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ uapuabl. TOIUIMBHbBIE
AJIEMEHTHI.

lanorensl. HaxoxaeHnue B mpupome, CrocoObl MOTydeHUs, GU3NYECKUE |
XMMHUYECKUE CBOMCTBA. ['amoreHoBogopoabl. BakHeime KUCIOpOACOAEpKalue
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBIIIICHHBIE CIIOCOOBI MOJYy4YCHUS
rajgoreHoB. [[pumeHeHune rajoreHoB U UX COCTUHEHUN.



Kucnopon, o3on. JlabopaTopHble M TPOMBIIUICHHBIE CHOCOOBI MOTYYEHUS
kuciopona. Ousznyeckrue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpoja U
030Ha. OKCUBI U IEPOKCHIBI.

Cepa. Haxoxnenue B Mpupojie, CHOCOObI TMOJMydeHHUs, (QU3NYECKHE U
xummudeckue cBoictBa. CepoBogopona, cyiabuasl. Oxcun cepsi(IV), oxcun
cepsl(VI). CepHuctas u cepHasi KUCIOTHI U UX coiau. OCOOCHHOCTU CBOMCTB CEPHOM
KHUCIJIOTHL. [[puMeHeHue cepbl U €€ COeTMHEHU.

A3zor. Haxoxaenue B TMpupojie, CHocoObl MOMy4YeHHUs, (puanyeckue u
XUMHUYECKUE CBOMCTBA. AMMHAK, HUTPUbl. OKCUIBI a30Ta. A30THUCTas U a30THAs
KHUCJIOTHI U UX coJu. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMeHeHue azora
U €r0 COeIMHEHHI. A30THbBIE yIOOpEHHUS.

®ochop. Haxoxnenue B mpupoje, CrnocoObl MOJydeHHUs, (U3NYECKUE U
xumuueckue cpoiictBa. Dochunpl u pochun. Okcuasl pocdopa, dochopHas
kuciora u e€ conu. Ilpumenenue dochopa u ero coegunenuii. PochopHbie
ya00peHus.

VYriepoa, HaxoXJaeHHWE B OpUpOAE. AJUIOTPONHBIE  MOJU(pUKAIIH.
dusznyeckue M XUMHUYECKHME CBOMCTBA MPOCTBHIX BEIIECTB, OOPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yronapHast kuciora u e
COJIM. AKTHUBUPOBAHHBIA yToib, ajgcopouus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YTJIEPOJOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenne B mpupoae, CHOCOObl MOMy4YeHUs, (PU3NYECKHE U
xumuyeckue cpoiictBa. Okcun kpemHus(IV), KpemHHeBas KHUCIOTa, CUIUKATHI.
[IpuMeHeHue KpeMHUS U ero coeaquHeHnil. CTeKI0, ero noay4eHue, BUIbl CTEKIIA.

[Tonmoxenne mertamwioB B [lepuoandyeckon cucTeMe XMMHYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX 000JIOYeK aTOMOB MeTayuioB. OOmue
¢u3nueckue cBoricTBa MeTawioB. lIpuMeHeHHe MeTayuioB B OBITY M TEXHHKE.
CnuiaBbl METAJIOB.

DNEeKTPOXUMHUYECKUN psAl HanmpsbkeHud wMetamwioB.  OOmme  crocoObl

MOJTYYCHUS METaJIIOB: TUAPOMETALTYPT S, MUPOMETAILTYPTHS,
anektpoMeraiutyprus. [lonarue o koppo3un MetamioB. CHocoObl 3alllMThl OT
KOPPO3HH.

O6mrast xapakrepuctuka MetaioB |A-rpynmer [lepuogudeckoit cucTemsl
XUMHUYECKUX dJIeMeHTOB. HaTpuit u kanuii: monyuenue, pu3ndeckue 1 XUMHUIECKUE
CBOMCTBA, IPUMEHEHHNE MTPOCTHIX BEIIECTB U UX COCIUHEHUMN.

O6mrast xapaktepuctuka metawioB |IA-rpynmsr Ilepuoandeckoil cucTembl
XUMUYECKUX BJEMEHTOB. MarHuil u KajblUi: TMOJy4yeHue, (Quanyeckue u
XUMHYECKUE CBOWCTBA, NPUMEHEHHE MPOCTBIX BEHIECTB U HUX COCIAMHEHUMN.
XKécTtkocTb BOBI U CIOCOOBI €€ yCTpaHEHHUS.



AnroMuHU: nosydyeHue, Gu3ndeckrue 1 XMMUYECKUe CBOMCTBA, TPUMEHEHHE
MPOCTOTO BEIleCTBA M €ro coequHeHuH. AM@OTepHblE CBOICTBAa OKCHIA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.

OO6miass  XapakTepucTUKa MeTauloB moOouyHbIX moarpynm  (b-rpymm)
[leproguyeckoil CUCTEMbl XUMUYECKHUX JIEMEHTOB.

du3nYecKre U XMMUYECKUE CBOMCTBA XpOMa M €ro coeluHeHuil. OKCUabl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel U auxpomarsl, UX
OKHUCIIUTENIbHBIE CBOKCTBA. [loyueHne u npuMeHeHne Xpoma.

@u3nueckue W XHUMHUYECKHE CBOWCTBA MapraHila U €ro COCIHHEHUH.
Baxnetimue coenunenuss wmapranmna(ll), wmapranma(IV), wapranma(VI) wu
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

OU3NYECKUEe U XUMHYECKUE CBOMCTBA XKeEJe3a U €ro coequHeHu. OKCUIpI,
rugpokcuasl u conu xenesa(ll) u xxeneza(Ill). Ilonmydyenue u npuMeHeHHe xele3a
Y €r0 CIUIABOB.

Pu3NYeCKUe U XUMUYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COeAUHEHUMN.

[uHk: momyyeHue, (pU3NYECKHEe M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUAPOKCH/IA IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[pumMeHeHue
LMHKA U €r0 COCUHEHHUII.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHUS BELIECTB W MX MPEBPAILLICHHI:
u3ydeHue oOpaslloB HEMETAIOB, TOpeHue cepbl, (ocdopa, keneza, MarHus B
KUCJIOPOJIE, W3YYECHHUE KOJUIEKIMU «MeTamnel W CIUIaBbl», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX METAJIJIOB C BOJION (BO3MOKHO HCIIOJIB30BAaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE ILIMHKA W JKejie3a C pacTBOpPAMH KHUCJIOT H
nie04Yeld, Ka4eCTBEHHbIE PEaKI[MM HAa HEOPTaHMYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJIJIOB, B3aMMOJICHCTBUE THUIPOKCUIIOB AIIOMUHMS W ILHMHKA C
pacTBOpaMU KHCJIOT M IIEJIOYEH, PEIICHUE KCIEPUMEHTAIbHBIX 33J1a4 MO0 TeMaM
«l"anmorens», «Cepa u €€ coeauHEeHUs», «A30T U Pochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX TOATPYNI», «MeTallibl TOOOYHBIX TTOATPYIII.

XUMUS U )KU3HbD.

Ponp xumuu B oOecrieueHnn yCTOMYMBOTO pa3BUTHS denoBeuecTBa. [lonsaTue
0 Hay4YHBIX METO[aX MMO3HAHUS U METOJA0JIOTHH HAYYHOTO HccienoBanus. HayuHsie
MPUHIUIBI OpPTraHU3alUi XUMHUUYECKOTO MPOU3BOJICTBA. [IpOMBIIIIEHHBIE CTIOCOOBI
MOJTYYEHUs] BaXXHEUIIIUX BeEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHaKa, CEPHOU
KHUCIIOTBI, M€TaHOJa). [[poMBINIIEHHBIE CTOCOOBI MOTYUYEHUS METAJUIOB U CIUIABOB.
XUMHUECKOE 3arpsi3HEHUE OKPYIKAIOLIEN Cpebl U €ro nociieacTsus. Poibs xumuu B
o0ecTieYeHUN YHEPreTHIECKON OE30IMacCHOCTH.

XuMuss ©  300pOBbe 4enoBeka. JlekapcTBeHHwlie cpencrtsa. [IpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapartoB. Pojib XuMuu B pa3BUTUHA MEAUIUHBI.



XWMUS MHIINA: OCHOBHBIE KOMITOHEHTHI, TTUIIEBbIE 100aBku. Poib Xxumuu B
oOecreyeHnr MUIIeBOI 0€30MacCHOCTH.

Kocmernueckne u mapgromepusie cpenactBa. beitoBas xumus. [IpaBuia
0e30MacHOro UCIOJIb30BaHUS MPENAPATOB OBITOBOI XMMUU B IOBCEHEBHOM KU3HU.

XUMHSI B CTPOUTEIBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IIEMEHT,
OCTOH).

XuMHs B CENTbCKOM XO03siiicTBe. OpraHnyeckre U MUHEpaidbHbIe YI0OpEHUs.

CoBpeMeHHbIE KOHCTPYKLIHOHHBIE MAaTe€puaibl, KPacKu, CTEKJIO, KEepamMuKa.
Marepnanel 1is snekrponuku. Hanorexnonoruu.

Pacuérurlie 3amaun.

Pacuérel: mMacchl BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, MACCE WU 00BbEMY OJTHOTO M3 YUACTBYIOIINX B PEAKI[UH BEILIECTB, MACCHI
(00BéMa, KOTMYECTBA BEIIECTBA) IPOIYKTOB PEAKIINH, €CIIU OJTHO U3 BEILIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTA PEAKIIMH, €CITU OJTHO
U3 BEUIECTB JaHO B BHJE pacTBOpa C ONPENEIEHHOM MaccoBOM J0Jel
PacTBOPEHHOTO BEUIECTBA, MACCOBOM 10T U MOJISIPHOW KOHIEHTPALIMX BEIIECTBA B
pacTBOpE, J0JIM BBIXOJA IPOAYKTA PEAKIUU OT TEOPETHUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsI3ed TpU  HM3yYEHHH OOIIeH U
HEOPraHUYEeCKOM XMMHH B 11 Kilacce oCyIlIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSITUHN, TPUHATHIX B OTACIBHBIX
MpeIMEeTaxX eCTECTBEHHO-HAYYHOTO LIUKIIA.

OO01re ecTeCTBEeHHO-HAYYHbIE MMOHATHS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
Teopusl, 3aKOH, aHAJIMU3, CUHTE3, KiacCHUUKAIMs, TMEPUOIUIHOCTb, HAOIIOJCHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIb, MOJIEIMPOBAHHUE.

dusuka: MaTepusi, MUKPOMUDP, MAKPOMUD, aTOM, JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIbI, PaAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKUIN YPOBEHbB, BEIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, WJACAIbHBIMN Ta3, (u3nuecKue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHu3M, 3KOCUcTeMa, Onocdepa, MeTadoJIM3M, MaKpO- U
MHUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJICMHOBBIC KHCJIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK HEPTHH B DKOCHCTEMaX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHoJIOrusl: XUMUYECKasi MPOMBIILIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIE
MaTepHalbl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJCTBO, MUILEBASI MPOMBIILIEHHOCTD,
(dapmaneBTUYECKasi MPOMBIILIEHHOCTh, IPOU3BOJICTBO KOCMETHUECKHUX



nperuaparoB, IMMPOU3BOACTBO KOHCTPYKIOHMOHHBIX MATCPHAJIOB, OJJCKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHNN
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-NIEATENLHOCTHBIM TMOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs BBIICICHBI CIEAYIOMIUE COCTABIISIIONINE: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUHCKONW TpakIaHCKOW HWACHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaroUIMXcsi PYKOBOJICTBOBATHCA
NPUHATHIMA B OOILECTBE TMpaBUIaMU M HOPMaMH T[IOBEJICHUS; HaJIUYHE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTh CTABUTH 1IE€JIU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE pE3yibTaThl OCBOCHHUSI TpeAMeTa «XHUMHUS» OTpaxkaroT
c(hOpPMUPOBAHHOCTh OIbITA IMO3HABATEIIPHOM M MPAKTUUYECKON JEATEIbHOCTH
oOyyJaromuxcsi B Mpoliecce peain3alu 00pa3oBaTeIbHON JEATEIbHOCTH.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHUS TpeaMeTa «XHUMHUS» OTpaxKkaroT
c(hOpPMHUPOBAHHOCTh OIBITA TTO3HABATEILHOW W MPAKTUYECKON JESATEIHHOCTH
oOyyJarommxcsi B MPOIECCe peain3alur 00pa3oBaTEIbHON JEATEIBHOCTH, B TOM
YHUCJie B YaCTH:

1) rpaaaHCcKOro BOCIIMTAHUSI:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KEHUS K 3aKOHY U IIPABOTIOPSIIIKY;

MPEJCTABICHUSI O COLMAIBHBIX HOPMAaX MW TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIHHOCTU MPU CO3TaHUH YIEOHBIX
MIPOEKTOB, PEIICHUHU YYEOHBIX U TTO3HABATEIBHBIX 33/1a4, BHIOJIHEHUU XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB yUeOHOU IEATeTLHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHHS:

LIECHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY W HAyYHOMY HAacCJIEAUIO
OT€YECTBCHHON XUMUH;

YB@XXEHHS K TIPOIIECCY TBOPYECTBA B OOJIACTHM TEOPUU U MPAKTUUYECKOTO
NPUJIOKEHUSI XHWMHH, OCO3HAHMUSI TOTO, YTO JaHHbIE HAYKH €CTh pe3yJbTar
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U NPAKTUKOB,;



MHTEpECa U MO3HABATEIbHBIX MOTUBOB B IMOTYYSHHH U TOCIEAYIOIIEM aHATH3E
MH(pOpMaIIHU O EPETOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

HPAaBCTBEHHOI'O CO3HAHMUS, ITUUECKOTO IOBEICHMS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUU, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTU OLIEHMBATh CBOE IMOBEACHHWE U TOCTYNKH CBOMX TOBApHILEH C
NO3UIMI HPaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMsI MOCIEACTBUN
HOCTYIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBBSI:

MMOHUMaHUsl LIEHHOCTEH 3J0poBoro M Oe3omacHoro oOpa3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (HU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coONIo/IeHns MpaBuil O€30MacHOro OOpallleHus € BELIECTBAMHU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUA [EHHOCTH TPaBWJI HWHANBUAYAIbHOTO U  KOJJICKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYaIUAX, YITPOXKAIOUIMX 3JJ0POBBIO U )KU3HU JIOACH;

OCO3HaHUsl MOCIEACTBUM W HENPUATHS BPEAHBIX MPHUBBIYEK (YIMOTpeOIEeHUs
aJIKOTr0JIsl, HAPKOTHKOB, KYpEeHHUS);

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHHKAaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NESATETbHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPUECKOM ©  JPYTUX BHJAX
NeSITeIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPaKTUYECKUX 3a]ay
COLIMaJIbHON HANpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3IuvyHoro poja, B TOM
YHClie HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUN TI0 XUMHUH,

YBOKEHHUS K TPYIY, JIIOASAM TpyJAa U pe3ybTaTaM TPYIOBOM JESTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHUAYAJIbHON TPACKTOPUHU
oOpaszoBaHus, Oyaymiedl mnpodeccuu W peanu3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 0011IeCcTBa;

6) 9K0JI0THYEeCKOT0 BOCTIHTAHMS:

HKOJIOTMYECKU 11€71€CO00pPa3HOr0 OTHOIIEHUSI K MPUPOE KaK UCTOUYHUKY
CYILIECTBOBAaHMS KU3HU HA 3€MIIE;

MOHMMAHHUS TJIOOATFHOTO XapaKTepa 3KOJOTUYECKUX MPOoOJIeM, BIMSHUS
HKOHOMHUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATBHOU CpebL;



OCO3HAHHUA HEOOXOAMMOCTH HCIOJIb30BAHUSA JOCTHDKCHUH XUMUHU IS
pelIeHus BOIPOCOB PALIMOHAIIBHOTO IPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS JACHUCTBUW, MPUHOCIIIUX BpEI OKPYXKAIOLIEH
IPUPOJTHON cpefie, YMEHHsI MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHUECKHE
IIOCJIEICTBHS NIPEANPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATH UX;

HAJIMYXsl PA3BUTOIO IKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYPHI,
OIbITa NEeSATENBHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMM B ITO3HABATEJIbHOM, KOMMYHHKAaTUBHOM M COIMAJIbHOU
IIPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTHBHO MPOTHBOCTOATH HUICOJOTUU
xeMohoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON NPAKTUKH;

MOHUMaHUsl CHeUU(PUKH XHUMHH KaK HayKd, OCO3HaHHUA €€ pojau B
(OpMUPOBAHUN PALMOHATIBHOTO HAYYHOTO MBILIUICHUS, CO3JaHUM IEJIOCTHOIO
IpEJCTaBICHUS 00 OKpYXarolleM MHUpPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHUH Npo0JeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOW 3HAYUMOCTH XHMHUH JUIsI COBPEMEHHOM
LMBHJIM3ALMN: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTH U BAXKHOM POJIA B CO3/IaHUH
HOBOM 0a3bl MaTepUalbHOW KyJbTYpbl, B PEIICHUH TJIOOAIBHBIX MpoOseM
YCTOMYMBOIO Pa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM, YHEPIreTUUECKOM, MUILEBON U
HKOJIOTUYECKON 0O€30MacCHOCTH, B PAa3BUTHH MEAUIMHBI, OOECHEYEHUH YCIOBHMA
YCIIELIHOTO TPYJa U HKOJIOTMYECKU KOM(POPTHON KU3HU KaXKJI0TO YJIeHa 00IECTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TOHHMAHMS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU HCIOIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIu3a U OOBSCHEHHUS SBJIICHUI OKPYKAIOIIEro MUpa U
IPOUCXOASIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKJIIOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIIUXCS JAHHBIX C LIEIIbIO MOTYYeHHs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIIOJIb30BaTh XWMUYECKHE 3HAHUSA s
peuieHust Ipo0JieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEI0BATEIBCKON AESATENBHOCTH;

FOTOBHOCTM M  CIHOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAaHUI 1O XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0OCOOCHHOCTSAM TpyJAa B pa3auyHbIX chepax nmpodeccruoHaabHOMI
NEeSATETbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHS MPOTPAMMBI 10 XMMHH Ha YPOBHE
CpeaHero oo1ero 0opa3oBaHus BKIFOYAIOT:

3HAYUMBIE IS dhopmMupoBaHUS MUPOBO33PEHUS 00yJaroImmxcs
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIeHAayYHbIC MOHATHS, OTPaXKaroIlIue
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHenuduKy METOJOB IIO3HAHWS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO, SHEPTUs, SIBICHUE,
MPOIIECC, CUCTeMA, HayYHBIM (DAKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOopusl, UCCeA0BaHNe, HAOII0ICHHE, U3MEPEHHE, DKCIIEPUMEHT U IPYTHUe);

yYHUBEpCAJIbHBbIC yueOHbIe JEUCTBUA (TO03HABAaTEIbHbIC, KOMMYHHKATHBHBIE,
pEryisTUBHBIE), 0OecnieunBaroue GopMHUpPOBaHNUE (PYHKIIMOHATbHONTPAMOTHOCTH
U COI[MAJIbHOM KOMIETEHIIUHU O0yYaroIIUXCs;

CITOCOOHOCTh oOydJarommxcs HCII0JIL30BaTh OCBOCHHBIC
MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBHS B ITIO3HABATEIBHOW U COIMAIIBHON TTPAKTHUKE.

MeranpenMeTHbIE pPe3yJAbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH UM  PETYISTUBHBIMHU
JICUCTBUSIMU.

ITo3HaBaTebHBbIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUS

1) 6a3oBble JIOTHYECKHE AeHCTBUA:

CaMOCTOSITENIbHO  (OpMYIMpOBaTE U aKTyaJu3UpoBaTb  HpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OIpEeNeATh LEIU JACATEIIBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX
JOCTUKEHUSL, COOTHOCUTD PE3YJILTATHI IEATEIBHOCTH C IIOCTABICHHBIMU LIEISAMU;

WCIIOJIB30BaTh INPHU OCBOCHUM 3HAHWUK TNPUEMBI JIOTUYECKOTO MBIILUICHHUS:
BBIJICIATh XapAKTEPHbIE NMPU3HAKU MOHATUN W YCTAHABIMBATHL UX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSICHEHUS! OTACIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpAaTh OCHOBAaHUA M KpPUTEpPUH i KilacCU(pUKAIMM BEUIECTB U
XAMHUYECKUX PEaKI1i;

YCTaHaBJIUBATh [PUYUHHO-CIECACTBEHHBIE CBA3M MEXAYy U3y4aeMbIMU
SABJICHUSIMY,

CTPOUTH JIOTHUECKUE paACCYXXJEeHUS (MHAYKTHBHBIC, JACAYKTUBHBIC, IO
aHAJIOTUM), BBIABISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUYUS B PacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIOUCHMUS;

[IPUMEHATH B IPOLIECCE MMO3HAHUA UCIOIb3yEMbIE B XUMHUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOJIETbHBIC MTPEICTABICHUS — XUMHUUECKUNA
3HaK (CHMBOJI) 3JIEMEHTa, XUMHUEecKasd (popmysa, ypaBHEHHME XUMUYECKOU



peakuMy — MpU PELIEHUU YYEOHBIX MO3HABATEIbHBIX M MPAKTHYECKUX 3a]ad,
IPUMEHATh HA3BAHHBIE MOJEIIbHBIE MIPEICTABICHUS sl BBISBICHUS XapaKTEPHbIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUYECKUX PEAKIIUM.

2) 6a30BbIe HCCIEI0BATEIbCKUE NeiiCTBHUS:

BJa/I€Th OCHOBAaMHM METOJIOB HAYYHOI'O IMO3HAHUS BEIIECTB U XUMHUYECKHUX
peakuuit;

(GopMyTupOBaTh LIEIH U 33/1a4U UCCIICOBAHUS, NCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYIHMPOBAHHBIE BOIMPOCHI B KayecTBE HWHCTPYMEHTa
NO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUM;

BJIQJIETh HABBIKAMU CAMOCTOATEJIBHOIO IUIAHUPOBAHHUS W IPOBEICHHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOII0JaTh 33 XOIOM
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH
000O0IIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YyJIbTaTOB MCCIIEI0BaHUS,
COCTaBJISITh 0OOCHOBaHHBIN OTYET O MPOIETaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM MCCIIEOBATEIbCKOM W MPOEKTHOM
JESATEIbHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbBHOMY
IIOMCKY METO/I0B PEILIEHUS PAKTUYECKUX 334, IPUMEHEHHIO Pa3JIUIHbIX METO0B
MIO3HAHUS.

3) padora ¢ uHpopManHeii:

OPUEHTHPOBAThCS B PA3IMYHBIX HMCTOYHHMKAX HMHPOpMaMK (HAy4dHO-
NoMmyJsipHasi JIUTepaTypa XUMHUYECKOIO COJEp)KaHHs, CIpPaBOYHbIE MOCOOMS,
pecypcbl HTEpHeTa), aHaIM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HopMm
IIPEICTABIICHUS], KPUTUYECKU OLIEHUBATh €€ JIOCTOBEPHOCTh MHENPOTUBOPEYHBOCTD;

(opMyIUpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOJbl IPU MOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAWMOW ISl BBIMOJHECHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

MpuoOpeTaTh OMNbIT HCIHOJIB30BAaHUS HH(POPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3JINYHbBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (OpMy  mIpencTaBICHHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIBI, PUCYHKU U JPYTHE);

MCIIOJIb30BaTh HAYYHBIH 3bIK B KAUE€CTBE CPEACTBA IPU paboTe C XMMHUUYECKOM
uH(popManuen: NPUMEHITh MEXIpeAMeTHbIe ((PU3NYEeCKHe U MaTeMaTHYeCKHE)
3HAKU U CUMBOJIBbI, OpMYyJibl, aOOpeBUATYpPbI, HOMEHKIATYPY;

HCII0Jb30BAaTh 3HAKOBO-CUMBOJIHNYCCKUC CPCACTBA HATTIAAHOCTH.

KoMmyHMKaTHBHBIE YHMBEpPCAJIbHbIC YUeOHbIE 1elCTBUA:



3a1aBaTb BOIIPOCHI I10 CYHICCTBY 06CY>K,ZI&€MOI>1 TCMBI B XOA€C Auajiora /M
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUSA
OTHOCUTCIIbHO BBIITOJIHCHUA Hp@I[JIO)KGHHOfI 3aJa4u,

BBICTYNIaTh C TMPE3CHTALMENl pe3yJbTaTOB I103HABATEIBHON JEATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BHIIOIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW PabOThl MO HCCIEIOBAHUIO CBOKCTB
U3y4aeMbIX BEIIECTB, peau3alii Y4eOHOTO MPOeKTa, U (POPMYITUPOBATH BHIBOIBI
10 pe3yjbTaTaM HPOBEAEHHBIX HCCIEIOBAHMM IYTEM COIJIACOBaHMS MO3ULUI B
X07€ 00CyX/IeHUsI U OOMEHa MHEHUSIMHU.

PeryisiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIE NeHCTBUS:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYILNECTBIIATH CBOI II03HABATEIbHYIO
JEeATEIbHOCTD, OIpenensas €€ Lelu W 3aJadd, KOHTPOIMPOBAaTb U IO MeEpE
HEOOXOJMMOCTH KOPPEKTHUPOBATh MpPEAJaraéMblii ajlroOpuT™M JEHCTBUNA NpH
BBIMIOJTHEHUM Y4E€OHBIX W HCCIIEIOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pelIeHHs C YYETOM IMOJIy4€HHsS HOBBIX 3HAHHU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIIATh CAaMOKOHTPOJb JCATEIRHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenMeTHBIC Pe3ynbTaThl OCBOCHHS MPOTPAMMBI 110 XUMHUHU Ha YTIIYOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oO0IIero oOpa30oBaHMs BKIIOYAIOT CHEIH(PHUUSCKUE
JUIs yaeOHOTro mpeaMeTa « XUMHUS Hay4dHbIE 3HAHUS, YMEHHUS U CTIOCOOBI JICHCTBUIMA
10 OCBOCHUIO, MHTEPIPETAIMA U TPEOOPa30BaHUIO 3HAHWM, BHUIBI JCATCILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W NMPUMEHEHWI0 3HAHWW B PA3JIMYHBIX Y4eOHBIX
CUTYaIlMsIX, a TAKKE B PEaTbHBIX JKU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX ¢ XUMHUEH. B
mporpaMme M0 XHMHH TPEIMETHBIE Pe3ylbTaThl MPEACTaBICHBI IO TOJaM
U3YYCHHUSI.

10 KJTACC

[IpenMeTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUI: O MECTe M 3HAYEHHWU OPraHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK W €€ poJii B 00€CIEYEHUU YCTONYMBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUM MPOOIEM HKOJIOTHYECKOM, SHEPTETHUECKONU U



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIMHBI, CO3IaHUU HOBBIX MaTepUajoB,
HOBBIX MCTOYHUKOB SHEPIuy, B obecrieueHun PalMOHAIIBHOTO
MPUPOAOTIOIL30BaHNs, B (OPMUPOBAHUU MHPOBO33PEHUSI U OOIIEH KyJIbTYpHI
YeJI0BEKa, a TAKXKE IKOJIOTMYECKH 0O0CHOBAHHOTO OTHOIIEHUSI K CBOEMY 37I0pPOBBIO
Y IIPUPOJIHOM CpENE;

BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, AP0 U AIIEKTPOHHAs
obojoyka aroma, S-, P-, d-aToMHBIC OpOWTAa M, OCHOBHOE W BO30YKIEHHOE
COCTOSIHUA aToma, THUOpuIM3alus aTOMHBIX OpOWTalleld, HOH, MOJEKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA O0BEM, YIIEPOIHBIN CKeNeT, (PyHKIIMOHAIbHAS
rpynma, paaukan, CTPYKTypHble ¢opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHbIE), M30MEpHUSl CTPYKTypHasT W MPOCTPAHCTBEHHas (TreoMeTpuyeckKas,
ONTUYECKAsl), H30MEpbl, TOMOJOTMYECKMH psAJ, TOMOJIOTH, YIJIEBOJOPOJBI,
KHCIIOPOJ- M a30TCOJIEpKAINe OPraHMYECKUE COEIMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCAUHEHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH JI. M. MenzaeneeBa, Teopusi CTPOCHHS OPTraHUYECKUX
Bemects A. M. byTiiepoBa, 3aKOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpPEBpallCHUs] DJHEPrUM IpU XHMHYECKHX PpEAKLUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMHUU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAUIUE B OCHOBE
NOHUMAaHUsl PUYMHHOCTUA U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; MPEICTABICHUS
O MEXaHU3MaX XHMHUYECKUX pPEakUuid, TEPMOJUHAMUYECKHX M KHHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3AMMHOM BIIMSHUHA aTOMOB U I'PYIIN aTOMOB
B MOJIEKYyJIax (MHAYKTHBHBIM U Me30MepHbIN 3 ¢dekTsl, opueHTanTsl | u Il pona);
(aKTOJOrMYEeCKUe CBEACHHUS O CBOMCTBaxX, COCTaBe, MOJYYEHUH M O€30MaCHOM
WCITOJIb30BAaHUU BAXKHEMILIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESTEIbBHOCTH ~ YeJlOoBeKa, OOLIMX  HAyyHbIX MNPHUHLIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MIPUMEpPE MPOU3BOJICTBA METAHOA, TepepadboTKu HePTH);

c(OPMUPOBAHHOCTh YMEHUM: BBIABISATH XapaKTepHblE MPU3HAKU TOHATUM,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TMOHSITHS MpHU
OIMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJII COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpTaHUUYECKIX
BEILECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMN U PacKpbIBaTh UX CYLIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUid  IMOCPEACTBOM  COCTaBIICHUSA
AJNIEKTPOHHOIO OanaHca 3TUX peakUud, peakuuid HMOHHOro oOMeHa NyTEéM
COCTABJICHHSI MX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHEHMIA;



M3TOTaBIMBATH MOJCIH MOJIEKYJI OPTaHMYECKUX BEIIECTB JJIS WILTIOCTPAIIUN
X XUMHYECKOT'O M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMCHHI: YCTaHABIWBATh MPHHAIICKHOCTh W3YUCHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTAaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne COeAWMHEHWH, JaBaTh WM Ha3BaHUS II0 CHUCTEMaTHYeCKOM
HomeHknatype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHUS I OTACIBHBIX
MPEJCTABUTENICH OPraHWYECKUX BEIIECTB (STUJICH, alleTUJICH, TOJIYOJI, TJIMIICPHH,
ITWICHTINKONb, (GeHON, (OpMaTbISTH, aleTalbIeTHa, AareTOH, MypaBbHHAS
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsI, OJICMHOBASI, MAJIbBMUTUHOBASI KUCIIOTHI,
TVIMIMH, aJaHuH, MajabTo3a, (PpyKTO3a, aHWJIWH, JTUBUHWI, U3OIPEH, XJIOPOMPEH,
CTUPOJI U APYTHE);

c(hOPMHUPOBAHHOCTh YMEHHUS OINPEACIATh BHJ XUMHYECCKOH CBS3U B
OPTraHWUYECKUX COCIWHCHHMSIX (KOBAJICHTHAs W WOHHAs CBSI3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3h);

c(hOpPMHUPOBAHHOCTh yMEHHUS TPUMEHSTH IIOJIOKEHUS TEOPUHM CTPOCHUS
oprannuyeckux BeriectB A. M. bytiepoBa 111 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHU XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3NUeCcKue
U XUMHYECKHE CBOMCTBA THUIHUYHBIX TIPEACTaBUTENICH pa3IMYHBIX KJIAaCCOB
OpraHUYeCKHUX BEIECTB: aJIKaHOB, ITUKJIOAJIKAHOB, AJIKEHOB, aJIKaJMCHOB, aJIKMHOB,
apOMaTUYECKUX YTJICBOJOPOJOB, CIUPTOB, alIbJICTHUJIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX W CIIOHBIX 3(PHUPOB, XUPOB, HUTPOCOCTUHEHWH M aMUHOB,
aMUHOKHUCJIOT, O€JKOB, yrieBoJoB (MOHO-, Ju- H  MOJUCAXapHUIOB),
WUTIOCTPUPOBATh ~ T'€HETHYECKYH0  CBS3b  MEXKIYy HHMH  ypaBHEHUSIMH
COOTBETCTBYIOIIMX XHWMHYECKHX PEaKIUi C MCIOJIb30BaHUEM CTPYKTYPHBIX
dopmy;

c(hOPMHPOBAHHOCT, YMEHHUS TOATBEPKIAaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUN OT
KPaTHOCTH M THIIA KOBAJICHTHOM CBS3H (C- M T-CBS3H), B3AUMHOI'O BJIIMSIHUS aTOMOB
U TPYTI aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
CBIpbs (HEPTH, IPUPOIHBIN ra3, yrojb), CHOCOObI €ro NepepadoTKU U MPaAKTUYECKOe
PUMEHEHHUE TIPOAYKTOB MepepadOTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWW O €CTEeCTBEHHO-HAYUYHBIX
METOJaX MMO3HAHUS — HAOIIOJCHUH, U3MEPEHUH, MOJICIIMPOBAHHUH, SKCIICPUMCHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTH YMEHHUS TPUMEHATH OCHOBHBIE OIEepaIliy MBICTUTCIIBHON
NEATEeIbHOCTH — aHajlu3 U CHUHTE3, CpaBHEHHUE, 0000IeHue,



CUCTEMAaTHU3AIUI0, BBIABICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOMCTB BEUIECTB U XUMHUECKUX PEAKIIMII;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBIATH B3aUMOCBS3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX IMPEIMETOB IS
0oJiee OCO3HAHHOTO TOHUMAaHUS CYIIHOCTH MAaTepHaIbHOTO €IMHCTBA MUDA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUSI MO OPraHUYECKOW XUMHUHU JJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS ABICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO [TPUPOLY;

c(hOpPMHUPOBAHHOCTH YMEHUI: IPOBOIUTH PACUETHI IO XUMHUUIECKUM (opMyiaM
U YpPaBHEHUSAM XHMHYECKUX PEAKIUNA C UCIOJIb30BAaHUEM (PU3MUECKUX BEITUYUH
(macca, 00bEM ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOMIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcCUEThl MO HAXOXKIACHUI0 XHUMHUYECKON (HOpMYIIbI
BEILIECTBA MO M3BECTHBHIM MACCOBBIM JOJISIM XHMHYECKUX DJIEMEHTOB, MPOIYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATh, AHAIM3UPOBATH U OLICHUBATH C
MO3UIMUNA  JKOJOTUYECKOW  O€30MacHOCTHM  TOCIEACTBUA  OBITOBOM |
MIPOU3BOICTBEHHOM JIESATEIHLHOCTH YEJIOBEKA, CBA3AHHOW C nepepaboTKONBEIIECTB,
WCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JJI MIPUHATHUS TPAMOTHBIX pElIeHUN MpoosiemM
B CUTYallUsIX, CBSI3aHHBIX C XUMUEH;

c(hOPMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITENIBHO IUIAHUPOBATh U IMPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJIydeHHUE W M3YyYCHHE CBOMCTB OPraHMYECKUX
BEILIECTB, KAYECTBEHHBIE pPEAKLUHUH YIJIEBOAOPOAOB PA3JIUYHBIX KIIACCOB H
KHUCJIOPOJCOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE AIKCIEPUMEHTATbHbIX
3a/lady 1O PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOJEHUEM IIPaBUII
Oe3omacHOro oOpamieHusi ¢ BeHIeCTBAaMU M JabOpaTOPHBIM 000PY/IOBaHUEM,
dbopMyaupoBaTh 11€db HWCCIAEAOBAHMS, TMPEACTABIATh B Pa3IU4YHON  (opme
pe3yabTaThl IKCIIEPUMEHTA, aHATTU3UPOBATH U OIEHUBATh UX JIOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

cOOJI0/IaTh MPABUIJIA IKOJOTHYECKHU 11e1ecCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJISX COXPAHEHHUSI CBOETO 3I0POBbS, OKPYKAIOIIEH
IIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMUMBOIO Pa3BUTHSI;

O0CO3HaBaTh OIACHOCTh TOKCHYECKOTO JCHCTBHS Ha KUBBIC OPraHU3MBI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci ntokazarens [1JIK;

aHAJIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHUS] OPraHUYEeCKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOIIICHUS PUCK-TIONH3a;

c(hOPMHUPOBAHHOCTh YMEHHU: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMHUYECKON MH(POpMAIUU B pa3IUYHBIX UCTOUYHHUKAX (HAy4YHas U ydeOHO-HAydHAas
JUTEpaTypa, CpecTBa MaccoBoM MHpopManuu, MIHTEepHET U pyrue), KpUTUYECKH
aHaJM3UPOBaATh XUMUUYECKYI0 MHGOpPMaIIKIO, TIepepadaThiBaTh €€ U MCIO0JIb30BATh
B COOTBETCTBHUH C IMOCTABJIEHHON y4eOHOM 3a/1auei.



11 KUIIACC

[IpeameTHbIe pe3yibTaThl OCBOEHHA Kypca «OOmas W HeopraHuyeckas
XAMUSD) OTPAXKaroT:

c(hOPMHUPOBAHHOCTh MPEACTABJICHUI: O MaTEpPUAIILHOM €IAUHCTBE MUDPAa,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTHU SIBJICHUW NPUPOJBI, O MECTE W 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ POoJu B 00ECIEeUEeHUU YCTOMYHMBOIO
pa3BUTHS, B PEIICHUH MPOOJEM 3KOJIOTHUECKOW, DHEPTreTUYCCKON W THUIICBOU
0e30MacHOCTH, B PAa3BUTUM MEIULMHBI, CO3JAaHUU HOBBIX MATEpUAJIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEYEHUHU PAlMOHAIBHOTO MPUPOJONOIL30BAHUS, B
dbopMHpOBaHUM MHUPOBO33PEHUSI W OOIIeH KyJlbTyphl UelOBEKa, a Takke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHS K CBOEMY 3J0POBBIO U IMPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOW  XHMMHWYECKHX  3HAHHW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraroLIMe MOHITUS — XUMAYECKUM 3JIEMEHT, aTOM, SJIpO aTOMa,U30TOIIHI,
JNICKTpOHHAs 000JOYKa artoma, s-, P-, d-aTOMHbIE OpOUTa M, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aToma, THOpUAM3alus aTOMHBIX OpOWTaned, WOH,
MOJIEKYJA, BAJIEHTHOCTH, O3JIEKTPOOTPUUATEIBHOCTh, CTEIEHb  OKHMCIICHMS,
XUMHUYECKasi CBs3b (KOBAJIGHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOpPOHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMUYECKas peaklusi, pacTBOp, DIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJIMTHYECKAs JAUCCOLMALMs, CTEIEHb JIMCCOLMALUY,
BOJIOPOJIHBIN TIOKa3aTellb, OKHCJIHUTENIb, BOCCTAHOBUTEINb, TEIUIOBOU 3(PdEKT
XUMHYECKON pEaKLUU, CKOPOCTh XUMUYECKOW PEAKIIMN, XUMHUUECKOE PABHOBECHE;
TEOPUM W 3aKOHBI (TEOPHUS DICKTPOIUTHUECKON JMCCOLMAINU, TEPUOTUUCCKHI
3akoH JI.1. MenaeneeBa, 3aK0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U
IIPEBPAILECHUS] DHEPTUN NIPU XUMHUYECKHUX PEAKLMIX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILECTB, 3aKOH JACHCTBYIOMIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHAE 3HAHUS, JIEKAIUE B OCHOBE TTOHUMAHHUS IPUIYMHHOCTHU
Y CUCTEMHOCTH XMMHYECKUX SIBIICHUI; COBPEMEHHBIE NIPEACTABIICHUSI O CTPOCHUU
BEILIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIPHOM W HaJIMOJEKYJISIPHOM YPOBHSIX;
MPEJCTABICHUS O MEXAHU3Max XHMHUYECKUX PEaKIWid, TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX HX MPOTEKAHUS, O XMUMHUYECKOM pPaBHOBECHH,
pacTBOpax M JUCIEPCHBIX cHcTeMax; (haKTOJOTUYECKUE CBEACHHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH U O€30MacHOM HCIOJIb30BAaHUN BOKHEUIIINX HEOPTaHUUYECKHUX
BCIIECTB B OBITY M MPAKTUUECKOW JEATEIHHOCTH HYEJIOBEKAa, OOIIMX HAyYHBIX
MIPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUH: BBIABIIATH XapaKTEPHbIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIWE IMOHATHS MPU
ONMCAHUU HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHHUII;



c(hOPMUPOBAHHOCTh yYMEHHSI HCIOJIB30BATh XUMHYECKYI0 CHUMBOJHKY ISt
coctaBieHuss (OpPMyJT BEIIECTB M  YpaBHEHUH  XUMHUYECKUX  PEAKIIHA,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OMPEIEISATh BAJCHTHOCTb M CTEIIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSX, BUJ XMMHYECKOU CBS3U (KOBaJICHTHAS,
WOHHAs, METAUIMYECKas, BOJOPOAHAS), THUI KPUCTALIMYECKOH PEIIETKH
KOHKPETHOTO BEILIECTBA;

c(hOPMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCHUMOCTb CBOMCTB BEIECTB OT
BUJIa XMUMHYECKOM CBSI3M M THUIA KPUCTAUIMUECKOW PEIIETKH, OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c()OPMUPOBAHHOCTh ~ YMEHHWH:  KJIAcCU(ULIHUPOBATH: HEOPTraHUYECKNE
BEILECTBA 10 UX COCTaBY, XUMHYECKUE PEAKIIUHU MO PA3IUYHBIM IPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, WU3MEHEHUIO
CTETNICHEHN OKUCIICHUS DJIEMEHTOB, 00pPaTUMOCTH, YYACTHIO KaTaIu3aTopa U JPyTHe);
CaMOCTOATENILHO BBIOMpPATh OCHOBAHHMS M KPUTEpUU I KIIacCUPUKALUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPHIBATH CMBICT MEPUOANUECKOTO 3aKoHa /JI.
U. MenneneeBa U JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh JIJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XWMHYECKMX DJJEMEHTOB II€PBOrO—YETBEPTOrO NEPUOMIOB
[Tepunonnueckoit cucremol [I.1. MeHnneneeBa, UCNob3yss MOHATUS
«IHEPTeTUYCCKHE YPOBHM», «IHEPTrEeTHUYCCKUE IMOTYyPOBHM», «S-, P-, 0-aTOMHBIC
opOUTaIM», «OCHOBHOE M BO30YXJIEHHOE HSHEPreTHUECKHE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHYECKUX DIJIEMEHTOB U HX
coeMHeHnd mno mnepuomaMm U rpymnmnaMm llepmogmueckor cucremer . .
MeHnneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHS
UX DJICKTPOHHBIX 000JI0YEK;

c(hOPMHUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHCHIBATH) 0OIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,  ITOATBEPXKAATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXKIY HEOPraHMYECKHMH BEIIECTBAMHU C
MOMOIIbIO YPABHEHU COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIN;

c(hOPMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TOCPECTBOM COCTABICHUS DJIEKTPOHHOTO OanaHca
ITUX PEAKIMW; PEaKIuid HOHHOTO OOMEHa MyTEM COCTABJICHHUS WX TOJHBIX H
COKpAIIEHHBIX  MOHHBIX  YpPaBHEHWH;  peakUuMi  TUOpOIM3a;  peakiui
KOMILJIEKCO0Opa3oBaHusl (Ha MPUMEPE TUAPOKCOKOMIUIEKCOB LIMHKA U aJTFOMHUHUS);



cOpPMUPOBAHHOCTh YMEHHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHHUs
XUMHUYECKUX PEaKIMil ¢ y4€TOM HMX JHEPIeTHYECKUX XapaKTEPHUCTHK, XapakKTep
WU3MEHEHUSI CKOPOCTM XUMHYECKOM pEakUWd B 3aBUCUMOCTH OT Pa3jIU4HbIX
($akTOpOB, a TAaKKEe XapaKTep CMEIICHUs XUMUYECKOTr0 PaBHOBECHUS 1O BIMSIHUEM
BHEIIHUX Bo3AeicTBuil (mpuHuun Jle [larense);

chOpPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh XHMHUUYECKHUE PEaKIuH,
JeXalye B OCHOBE NPOMBILIIJIEHHOIO ITOJIYYEHHS CEPHOW KHUCIIOTHI, AMMHAKA,
oOIIMe HayyHble MPUHIMIBI XUMUYECKUX IPOU3BOJICTB; ILEI€CO00Pa3HOCTD
IPUMEHEHUSI HEOPraHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHMS COOTHOILIEHHUS PUCK-TI0Nb3A;

c()OPMHUPOBAHHOCTh BIJIAJICHUSI CUCTEMON 3HAHUM O METOJaX HAy4YHOIO
MO3HAHUA SIBJICHUN NpHUPOABI — HAOIIOJCHHE, HW3MEPEHUE, MOJIEIUPOBAHHUE,
HKCIIEPUMEHT (pPEeasIbHbIN U MBICJICHHBIN ), UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHUS IIPU SKCIIEPUMEHTAIILHOM HCCIIEA0BAHUM BEILIECTB
U Uil OOBSCHEHUS XUMHUYECKHX SBJICHHUH, MMEIOIIUX MECTO B MPUPOJE,
MPaKTUYECKOM AESITEIIbHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HU;

c(OPMHUPOBAHHOCTh YMEHHUSI BBIABIISATh B3aUMOCBSA3b XMMHUYECKHX 3HAHHUU C
MNOHATUSMU M TPEJICTABICHUSAMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0o0s1ee OCO3HAHHOTO IOHUMaHUS MaTepUaIbHOIO €AMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHL: C MCIOIb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAST KOHLIEHTPALUS»;
Macchl BeUIECTBa UM 00bEMA raza no U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYacCTBYIOIIMX B PEaklMHM BELIECTB; TEIJIOBOTO 3(dekrta
peaklyy; 3HAYECHHUsI BOJAOPOJHOIO IOKA3aTeNsl PACTBOPOB KHUCIOT M IIENOYEHR C
U3BECTHOM CTENEeHbI0 JucCCOLManuu; Macchl (00bEMa, KOJIWYECTBA BEILECTBA)
MIPOAYKTa PEAKLIHH, €CJIM OAHO M3 MCXOJHBIX BEIIECTB JIAHO B BUJAE PACTBOPA C
OMpeIeIEHHOM MAacCOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE
(MMeeT MpUMeECH); I0JIM BBIX0J1a MPOAYKTA PEaKLUK; 0ObEMHBIX OTHOIICHUI ra3oB;

c(OPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITEIbHO IUIAHUPOBATh M TNPOBOJIUTH
XUMUYECKUNA  DKCIIEPUMEHT  (MPOBEACHUE  peakluii  HOHHOTO  OOMEHa,
MOATBEPKIAECHUE KAUECTBEHHOIO COCTaBA HEOPIraHUYECKUX BEILIECTB, ONPEIEICHNE
Cpeabl PacTBOPOB BEIIECTB C IOMOLIbIO HMHAUKATOPOB, HW3YYEHUE BIMSHUSA
pa3iauuHbIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOM  peakluu, pelieHue
DKCIIEPUMEHTAJBHBIX 3afa4 1o Temam «Mertammey u  «Hemeramie») ¢
coOJII0ICHHEM TpaBWl 0€30MacHOro OOpallleHus ¢ BEIECTBAMHU M JIa0OpaTOPHBIM
o0opynoBaHueM, (pPOpMyIMPOBATH LI€Nb UCCIIETOBAHUS, IPECTABIATh B PA3IMYHOU
dbopme  pe3ynbTaThl  AKCHEPUMEHTa, AaHAJIU3UpPOBaTh U  OLIGHMBATh  HX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUI: COOMIOaTh MpaBUia MOJIb30BAHUS XUMUYECKOM
nocyaod u 1a00OpaTOpHbIM OOOpYIOBAaHUEM, OOpalllEeHUs] C BEIIECTBAMHM B
COOTBETCTBUM C HMHCTPYKIUSMHU [0 BBIIOJHEHUIO J1a0OpAaTOPHBIX XUMHUYECKUX
OIBITOB, HKOJIOTMUECKU LEJIECO00pPa3HOro IMOBEJIEHUS B OBITY M TPYIOBOM
NEATEIbHOCTH B LENSAX COXPAaHEHHUS CBOErO 3JI0POBbs, OKPYKAIOIIEH MPUPOIHOM
Cpelbl M JIOCTH)KEHHS €€ YCTOMYMBOIO pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOr0 JEHCTBUS HA UBBIE OPraHU3MBbl ONPECIEHHBIX HEOPTaHUYECKUX
BELIECTB, MOHUMAast cMbIcil okazatens [1/1K;

Cc()OPMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATh LEJICHANIPABICHHBI MOMCK
XMMHUYECKON MHPOpMAIUH B Pa3IMUHBIX UCTOYHUKAX (Hay4Has U yueOHO-Hay4dHasl
JUTEpaTypa, CpeacTBa MaccoBOM MHpopManuu, IHTEpHET U Ipyrue), KpUTUYECKH
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaLuio, nepepadaTeiBaTh €€ U MCIOJIb30BATh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOM 3a1auei.
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KosaunuyecrBo yacos DJIEKTPOHHbBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
Konrpoabnsie | Ilpakruyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHMYecKON XUMHUHU
IIpenmer oprannueckoit xumuu. Teopus
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' IUKITOATTKAHBI
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' nepepaboTKa
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Utoro no pazneny 12
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OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




11 KIIACC

KoanuecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3aesioB U TeM ungposbie
Ne i/t P KourpoJubnbie | IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Teopernueckue 0OCHOBbI XMMHUH
Crtpoenue atoma. [lepuonnyeckuit 3aKoH
11 u Ilepronnueckas cucTeMa XUMHUYECKHX 9
anemenToB . 1. Menaeneepa
12 Crtpoenue BeniecTBa. MHOrooOpasue 1 1
BEIIECTB
1.3 XUMHUYECKUE PEAKIINN 19 1 3
Hroro mo pazneny 39
Pa3nen 2. Heopranmueckasi XuMusi
2.1 Hemeramst 31
2.2 Merannbl 23
Hroro mo pazneny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeToapl MO3HAHUS B XUMHHU. XUMHUS U 9
' KU3Hb
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







		2024-12-11T16:41:59+0500
	Липатова Елена Михайловна




