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MHNOSACHUTEJBHASA 3AIINCKA

PabGouast mporpamMma Mo XMMHHM Ha YPOBHE CpEIHEro oOuiero oOpa3zoBaHMs
pazpaborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepanbHON oOpazoBaTeIbHON IpOrpaMMBbl CpPEIHETO o011ero
oOpazoBanusi(POII COO), npencrapineHnbix B denepaibHOM TOCYAapCTBEHHOM
obpazoBarenbHoM cTtangapre COO, c¢ yuérom KoHueniuu mnpenojaBaHust
y4eOHOTO TIpeaMeTa «XHUMHs» B 00pa3oBaTEeNbHBIX OpraHusanusx Poccuiickoin
denepanuy, peamu3yIOIIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX ToNOXkeHU «Crtparernn pa3BuTusi BocnuTaHus B Poccuiickon
Oeneparuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHSI Ha YpPOBHE YIUIYOJIEHHOTO H3Y4YEHHUs 3aHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-HAy4yHOro oOpazoBaHusi ywanmxcs 10-11 kiaccos.
N3ydenne mnpenmera, peaauzyeMoe B YCIOBHIX JauddepeHIIMPOBAHHOIO,
npoduiIbHOrO OOyuYeHHus, MPHU3BAaHO O00eCeYnTh O0O0IIEC00pPa30BATENbHYIO U
OOIIEKyJIbTYpHYIO TOJATOTOBKY BBIMYCKHUKOB IIIKOJBI, HEOOXOIUMYIO IS
aZanTay X K OBICTPO MEHSIOMIMMCS YCIOBHSIM KU3HU B COLIMYME, a TAKXKe JJIs
IPOJOJKEHUsT 00y4YeHHUs] B OpraHu3auusax NpodeccCHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCS] OJTHON M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamme mno XumMuu Ha3zHaueHHE TMpeaMera «XUMHUS» MOJy4yaeT
HOJpOOHYI0O  MHTEpPIpPETAalri0 B  COOTBETCTBUM €  OCHOBOINOJATrarOIIUMU
nonoxkeausimu  ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIeJied, coaep:KaHus,
pe3yJbTaToB OOy4YeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH BBITYCKHUKOB.
CBUAETENBCTBOM TOMY SBJISIOTCS CJEAYIOIIME BBINOJHSAEMBIE MPOTPAMMOM 110
XUMUU QYyHKIINA:

e HH(pOPMAIMOHHO-METOAMYECKAs, pealu3alnus KOTOpoH obecreyrBaeT
NOJIyYeHHE MPEACTaBICHUS O IeNsIX, COACp)KaHWU, OOIlel CTpaTeruu
00y4eHMs, BOCOIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU MPEAMETA,
U3y4aeMOT0 B paMKaX KOHKPETHOTO MPOduUJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpas npeaycMaTpUBaET
ONpPENCIICHUE: TPUHLUIOB CTPYKTYPUPOBAHUS U IOCIEA0BATEIbHOCTH
M3YUeHUs] y4eOHOro marepuana, KOJWYECTBEHHBIX W KaYeCTBEHHBIX €ro
XapaKTEPUCTHK; MOJAXO0I0B K (DOPMUPOBAHMIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OIEHKH O0pa30BaTeIbHBIX IOCTIKCHHM OOydYarolMXCcs B
paMKax WTOTOBOM arTecTtaiud B (OpPME €IMHOTO TOCYJIapCTBEHHOTO
HK3aMEHA MO XUMHH.

[Tporpamma asisg yriyOJaE€HHOTO U3YUYEHUSI XUMUU:



e YCTaHABIMBAaET HMHBAPHAHTHOE MPEAMETHOE COJEp)KaHHe, 00s3aTelIbHOE
JUIT W3y4YeHUsT B paMKax OTIAENbHbIX Mpoduiieid, mnpeaycMaTpuBaeT
pacupeneneHue W CTPYKTYPUPOBAaHHME €ro II0 KJjaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e JA€T NMpHUMEpPHOE pachpeleleHue y4eOHOro BpPEeMEHH, PEKOMEHIYyeMOTO
JUISl U3YUYEHUSI OTJICIBHBIX TEM;

e TpemIaraeT MPUMEPHYIO MOCJIEN0BAaTENIbHOCTh H3Y4YEHHs] y4eOHOro
Marepuana ¢ y4ETOM JIOTUKU MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO EJIeH U 3a/1ay U3y4YeHHs MpeaMeTa
Ha yriyOJEHHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpennero oOmiero o0pa3oBaHUs, COACPKATEIBLHON XapaKTEPUCTUKHU
IUTAHUPYEMBIX ~ PE3yJIbTaTOB OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHOMN
IPOrpaMMmbl CpEIIHETO oO1ero oOpa3oBaHuUs (JINYHOCTHBIX,
METanpeMETHBIX, MPEIMETHBIX), & TaKKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TT03HABATENIbHBIX ~ JACMCTBHI  0OydYaromerocs IO OCBOCHHUIO
coJiep KaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIKAM B IMporpamMMme MO XUMHUHU MPEeayCMOTpEHa
IPEEeMCTBEHHOCTh € OOy4YE€HHEM XUMUUM Ha YPOBHE OCHOBHOIO OOUIETro
oOpazoBaHus. 3a TMpeaeIaMd yCTaHOBJIEHHOW MpoOrpaMMod MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOW) COCTABIISIOIIEH COJEpKaHMs y4eOHOro mpeamera
«Xumus» ocTa€Tcsi BO3MOXKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIONIECH,
KOTOpas JOJDKHA OMPENENsIThCS B COOTBETCTBUU C HANpPABICHUEM KOHKPETHOTO
npoduiis o0yueHus.

B coorBerctBuM ¢ koHuentyanbHeIMM TosiokeHusmu PI'OC COO o
Ha3HAYCHUH TPeaIMETOB 0a30BOoro u yriayOJaEHHOrO YpOBHEH B cHCTEME
muddepeHIIMpOBaHHOTO OOYyYCHHUST Ha YPOBHE CpPEeaHEro ooIero obOpa3oBaHUS
XUMHUSL HA YpOBHE YIUIYOJIEHHOIO W3Y4Y€HHUsI HalpaBieH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJYYEHUS  XUMHUYECKOTO
o0pa3oBaHMsI B paMKax M3y4YEHHs CIELUAJbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIMIUIMH B By3aX M OPTaHHU3aAIUAX CPEIHEro MpopeCcCHOHAIBHOTO
oOpa3zoBanus. B 3Toil cBA3M wu3ydeHHe mnpeamera «XUMHUS» OPUEHTUPOBAHO
OPEeUMYILIECTBEHHO HA pacllMpeHue U yIriyOJieHHe TeOpeTUYeCKOW U
MPAKTUYECKON MOJATOTOBKU OOYYarOUIUXCsl, BBIOPABIIUX OMpPEAeAEHHBIN MPoduib
00y4eHMs1, B TOM YHCJIE C NEPCHEKTUBOM MOCIEIYIOLIETrO MOTYYEHUS XUMUYECKOTO
o0pa3oBaHUs B OpTaHMU3AIUAX MTPOQPECCHOHATBHOTO 00pa3oBanus. Hapsmny ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk MmIaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanbHOll 00pa3oBaTEbHOM MPOrpaMMbl CpeaHEro o0OIero oOpa3oBaHUs
U3ydeHUE IMpeamMeTa «XUMHUS» OPUEHTUPOBAHO TAaKXE HA pelIeHue 3aaad



BOCIIUTAHUS U COLIMAJIILHOTO Pa3BUTHs OOydarolIUXcs, Ha (GOPMHUPOBAHUE y HHUX
OOIIEHHTEIUICKTYaIbHBIX YMEHHUN, YMEHUIN palMOHANIM3alNi y4eOHOrO Tpyla U
0000MEHHBIX  CIOCOOOB  JICATEIBHOCTH, HMCIOIIUX  MEXIUCIHUIUIMHAPHBIN,
HAAMPEIMETHBIN XapakTep.

CocraBnsomuMH npeaMeTa «XUMUs» Ha YpOBHE YriayOJEHHOro U3y4eHHs
ABISIIOTCS  yriyOn€HHele Kypcbl — «Opranudeckas xumus» u  «OOmas wu
Heopranuyeckas xumus». [lpu onpeaeneHun moaxoa0B K 0TOOPY M CTPYKTYpPHOU
OpraHu3allMd COAEP)KaHHUS 3TUX KypcOB B IPOrpaMMe€ IO XHMHH 3a OCHOBY
npuHAThl nojiokeHus PI'OC COO o paznuuusax 0a30BOro u yriryOJaE€HHOTO
YPOBHEU U3YUEHUS NPEIMETA.

OcHoBy conepxkanus KypcoB «Opranumyeckas xumus» U «OOmas u
HEOpPraHU4YecKass XUMHUS» COCTAaBISE€T COBOKYIHOCTh MPEAMETHBIX 3HAHUM U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. JTa CHUCTeMa
3HaHUI TMOJydaeT OmNpelelEHHOE TEOPETUYECKOE JIOMOJIHEHHE, MO3BOJISIONIEe
OCO3HAaHHO OCBOUTb CYHIECTBEHHO OoJbIIMKA OO0OBEM  (PAKTOIOTHUYECKOTO
matepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3y4eHHsI mpeaMmera oOecreyeHa
BO3MOXKHOCTh 3HAYUTEJIbHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIeMEHTaX M CBOMCTBAaX MX COCJIMHEHUM HAa OCHOBE PACHIMPEHUS U yTiayOieHus
NPEICTaBICHU O CTPOCHUM BEIIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSIX
IPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMHUYECKOW KUHETUKU
U TepMOJAMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTABICHUSAX O CTPOECHUU aToMa. XHMMUYECKAasl CBSA3b
O0O0BSACHSETCS C TOUKH 3PEHUSI SHEPTeTUYECKUX U3MEHEHHI Mpu €€ 00pa30BaHUU U
pa3pylIeHNH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpaszoBaHus. M3yueHue
TUIIOB ~ peakuuil  JOomojHseTcss  (opMHpoBaHHMEM  MpEACTaBICHUN 00
ANEKTPOXUMHUYECKUX MPOIECCaxX U AJIEKTPOJIM3E PACIIaBOB U PACTBOPOB BEIIECTB.
B kypce oprannyeckod XMMHUU TpPH PACCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTH
COEIMHEHUN yzenseTcs oco0oe BHUMaHUE BOMPOcaM 00 3JEKTPOHHBIX 3PQeKTax,
0 B3aMMHOM BJIMSIHUH aTOMOB B MOJIEKYJIaX M MEXaHNU3MaX PEaKIHii.

Oco0oe 3HaueHHMe UMEEeT TO, YTO Ha COJEpXKaHHE KypCOB XHMHUU
yTIyONEHHOTO YPOBHS U3YUYEHHUS JJI KIACCOB ONpPEAeNIEHHOT0 Mpodus (TJIaBHBIM
o0pa3oM Ha HX CTPYKTypy M XapakTep MOINOJIHEHUH K OoOIel cucreme
IPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHE CMEKHbIE peaMeThl. Tak, Hanpumep,
B COJICpKaHHUM TPEMeETa NIl KJIACCOB XUMHUKO-(DU3UYECKOTO mpoduiisi O60IbIIoe
3HaueHUE OYyIyT UMETh SJEMEHTHhI y4eOHOro marepuayia mo oomei xumuu. [lpu
U3YYEHUHU TMpeJMeTa B JIaHHOM CJydyae akIeHT OyleT cleiaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUN B XMMHUHU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (DHU3HKE), 3aKOHBI COXPAHEHUS



MacCbl M JHEPIUM, 3aKOHbl TEPMOJAMHAMUKH, 3JIEKTPOIN3d, NPEACTABIEHUSA O
CTPOECHUH BEILECTB U APYTOE€.

B TO Xe BpemMs B coAepkKaHUM IpeaMeTa Uil KIACCOB XUMUKO-
Oonosnornueckoro npoduist OOJNBLUINI yAeNbHbIM Bec OyneT UMETb OpraHuveckas
xumusi. B 3TOM chmydae mpeAocTaBiseTCs  BO3MOXKHOCTh  Jjig  Ooliee
00CTOSITEILHOTO ~ PAacCCMOTPEHHUS] XMMHMYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKONl CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K MpUMEpPY, TaKue
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JIMIUIbI, OEJIKH, YIJEBOJAbI, HYKJIECHHOBBIC
KHCIIOTBI U Apyrue. IIpu 3TOM 3HaHHMS O COCTaBe M CBOMCTBAx IPEICTAaBUTENIEH
OCHOBHBIX KJIaCCOB OpPraHMYECKUX BEIIECTB CIIyX)KaT OCHOBOM I H3y4YCHUS
CYIIHOCTH IpOLEeccOB (P)OTOCHHTE3A, AbIXaHUS, MUILEBAPECHHUS.

B mnmane ¢opmupoBaHHs OCHOB Hay4HOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIeHAYYHBIX METOOB IMO3HAHUS U ONbITA IPAKTUYECKOTO NPUMEHEHHUS HayUHbIX
3HaHUU H3y4YeHHE MpeaMeTra «XuMHs» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpeaMeTaMHu, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuyHblE HOpeaMeTb», «MartemaTuka u
uHhopmaTrKa» 1 «Pycckuii sI3bIK U TUTEpaTypay.

IIpn uzyueHun ydeOHOro mnpeameTa «XuMUS» Ha YriayOlnEHHOM YpOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOI'O U CpeAHEro oduiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7aueii MEepBOCTENEHHON 3HAYUMOCTH SIBISETCS (OPMHUPOBAHUE OCHOB
HayKM XHMHU KaK oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKON
NEATEIIbHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pemenue
TOW 3aJaud Ha yriayOJ€HHOM YypOBHE U3YyYEHHs IMIpeiMeTa IIpelroiaraet
peanu3anuio TaKuxX LeeH, KaK:

e (opmMupoBaHME TpPEACTABICHUWA: O MaTepUaJIbHOM €IUHCTBE MHMpA,
3aKOHOMEPHOCTSIX Y IMO3HABAEMOCTH SIBJICHUW MPUPOJBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHbIX HayK M €€ Beaylled ponu B oOecrnedyeHuu
YCTOMYMBOIO  pa3BUTHUsS  YEJIOBEUECTBA: B  pEHIEHHH  IpolseM
9KOJIOTUYECKOM, SHEPreTUYECKOM M MUIIEBOM 0€30MacHOCTH, B Pa3BUTUHU
MEIULMHBI, CO3JaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHHKOB SHEPIUH, B
0o0ecnevyeHnr PaluMoHaAIBHOTO MPHUPOIONOIb30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJbTypbl YEIOBEKa, a TAKXKE JKOJIOIMUYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO M PUPOJIHOM CPEJIE;

e OCBOCHHME CHCTEMBI 3HAHWW, JIEKAIMUX B OCHOBE XUMHYECKOHN
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: PyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHHMH BEIIECTBA HA pa3HbBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHHUS XUMHUYECKUX PEAKLIHM, O



XUMUYECKOM PaBHOBECHUH, PACTBOPAaX U JUCIEPCHBIX CUCTEMaX, 00 00IIMX
HayYHBIX ITPUHIIMIIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIXcs OCO3HAHHOI'0 MTOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOYEBBIX HMJEH W TpoOJIeM COBPEMEHHOM XUMHH, JJISI OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
TPaMOTHOTO perieHus MpoOeM, CBSI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OIICHKHU C MO3UIINI KOJIOTHYECKOM 0€301MacHOCTH MOCIEICTBHIMA
OBITOBOM M MPOU3BOACTBEHHOMN [E€ATENLHOCTH YEJIOBEKa, CBA3AHHOU C
XUMHUYECKUM  TMPOU3BOACTBOM, HCIOJIL30BaHUEM H  MepepaboTKOi
BEILIECTB;

yrayOlieHne  TPEACTABICHWM O  HAyYHBIX  METOJaX  TO3HaHUS,
HEOOXOMUMBIX JUIsl TPUOOPETEHUSI YMEHUN OpPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBICHEHHS XUMUYECKUX SIBICHHM, UMEIOIIUX MECTO B
MPUPOJE, B MPAKTUUECKOW IEITETbHOCTH U ITOBCEAHEBHOM KU3HU.

B mmanme peammzanuu mepBOOYEPETHBIX BOCIUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIUNA TIETOCTHOM CHCTEMBI CPETHEro OOIIero oO0pa3oBaHUs NPHU WU3YUCHUHU
npeaMeTa  «XuUMUS» Ha  YIUIyONIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTb
IpUOOPETAIOT TAKUE IIeTH U 3a/1a49H, KaK:

BOCIIUTAaHUE YOEXKAEHHOCTH B TO3HABAEMOCTH SIBJICHUW TMPUPOIBI,
YBAXEHUS K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECKUX U
MPUKIIAIHBIX HCCICAOBAaHUNM B XUMHUH, (POpMHpOBAHHE MHUPOBO33PEHUSA,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO " CaMOBOCIUTAHHIO Ha OCHOBE YCBOCHHUS
00IIIeUeI0BEUECKUX [ICHHOCTEN;

pa3BUTHE TTO3HABATEIbHBIX MHTEPECOB, NHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEeM oO0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIICHUS K CaMOOOpPa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEIITHON MPO(eCCHOHATBHON U 00IIECTBEHHOU JESITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pPOBBIO U IOTPEOHOCTH B
3I0POBOM 00pa3e KU3HH;

dbopMupoBaHHEe YMEHHH M HABBIKOB Pa3yMHOT'O MPHUPOAOINOIL30BaHUSA,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, TPUOOPETEHHE OMbITA OOIIECTBEHHO-
MOJE3HOM KOJIOTHUCCKON JACATECIHHOCTH.

OO61iee yucIo 4acoB, MPEAYCMOTPEHHBIX Ui M3YUYEHUSI XUMHUHU Ha YTIIyOJICHHOM
ypOBHE cpeaHero obiiero oOpaszoBaHusi, cocTaBiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Heeno), B 11 kimacce — 102 ygaca (3 yaca B HeeI0).



COILEPKAHUE OBYUEHUA

10 KIIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHUMN.

[Ipenmer w®  3HayeHHWE OpPraHUYECKOM  XMMHUH, IPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCTUMHEHUM.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOsIHUs. BalleHTHbIE BO3MOXXHOCTHM aTOMa yriepoja. XUMHUYEcKas CBS3b B
OPTaHUYECKUX COCAMHECHHSIX. THmbl TUOpHAM3AIMU aTOMHBIX oOpOuTanen
yraepoga. Mexanusmbl 00pa3oBaHMsI KOBAJICHTHOM CBsI3M (OOMEHHBIA M TOHOPHO-
aKLEeNTOPHBIN). Tumbl NEpeKpbIBAHUS AaTOMHBIX OpOuTaneil, G- U T-CBS3U.
OnunapHasi, 1BOWMHAsE U TpoitHas cBsi3b. CHocoObI pa3pbiBa CBSI3EH B MOJIEKYJIax
oprannueckux BemecTB. [loHsiTHE 0 CcBOOOAHOM panukane, Hykiaeoduiae u
anekTpodure.

Teopus cTpoeHHMsi oOpraHudeckux coeauHeHnit A.M. bytinepoBa u
COBpPEMEHHbBIE MPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OpPraHUYeCKUX COoeAUMHEHUU. MomneKkylsapHble U  CTPYKTYpHbIE  (HOPMYIIBL.
CrpyktypHble (OpMyibl pa3iMYHBIX BHJOB: pPa3BEPHYTasl, COKpall¢HHAas,
ckenetHass. M3omepuss. Buabl H30MepUU: CTPYKTypHas, NPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3QPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUM (MHIyKTUBHBIN
U ME30MEpHBI 3P PEeKThI).

[IpeacraBnenre o kiaaccupuUKalMK OpraHuyeckux BemecTB. lloHsTue o
dbyHKIMOHANBHOM Tpymme. ['omonorus. ["'omonoruueckue psapl. CucremMaruyeckast
HOMeHKJaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBumanbHbie Ha3BaHUS
OTJIEJIBHBIX MTPEACTABUTEIICH.

OcobeHHOCTH U KJIacCU(PUKAIMS OpPraHUYEeCKUX peakiui. OKUCIUTEIhHO-
BOCCTAHOBUTEJILHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUSI BELIECTB W MX IMPEBpAILCHUI:
O3HAaKOMJIEHHE C OO0pa3laMyd OpPraHMYeCKUX BEHIECTB W MaTepuajaMu Ha HX
OCHOBE, OMBITHI IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB NPU HArpeBaHUU
(m1aBineHue, OOYIVIMBAHUE U TOPEHHUE), KOHCTPYMPOBAHHE MOJCIEH MOJIEKYJ
OpraHUYECKUX BELIECTB.

Yriaesoaopoasl.

Ankanbl. 'omonornueckuil psj ankaHoB, oOmias ¢popMyia, HOMEHKIATypa U
U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ ajKaHOB, SP°-
ruOpuau3alms aTOMHBIX OpOHTaliell yriepoja, o-cBsi3b. dusmyeckue CBOMCTBA
AJIKaHOB.



XYWMHYECKHE CBOMCTBA QJIKAaHOB: pEaKUUU 3aMElIeHMs, H30MEpHU3aluH,
JNErHIPUPOBAHMS, [IUKIU3ALMH, IUPOJIN3a, KpEeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3M€ PEaKLMi paJuKaJIbHOTO 3aMEILIECHHUS.

Haxosxnenue B npupoje. CriocoObl MOTydYeHUs U MPUMEHEHHE aTKaHOB.

Huknoankanel. OOmas ¢popmyia, HOMEHKIAaTypa u usomepusa. OcobeHHOCTH
CTPOCHUSI M XHUMHUYECKHUX CBOMCTB MalbiX (LUKJIONPONAH, IUKIOO0yTaH) U
OOBIYHBIX (LIUKJIONEHTaH, IIUKJIOreKCaH) HMUKIoAIKaHOB. CrocoObl MONy4YeHUs U
IPUMEHEHUE IIUKIOAIKAHOB.

Ankenbl. ['oMosioruueckuii psii aakeHoB, odmas Gopmyiia, HOMEHKIATYpa.
DJNEeKTPOHHOE W  MPOCTPAHCTBEHHOC CTPOCHHUE MOJICKYJ alKeHOB,  Sp*-
ruopuau3anys aTOMHBIX OpOuTanell yriepoaa, o- W m-CBA3U. CTpyKTypHas u
reoMerpuyeckas (Ouc-TpaHc-) uzoMepus. @Dusnyeckne CBONCTBA AJKEHOB.
XHWMUYECKHE CBOWCTBA: PEAKIMU MPUCOEIUHEHHS, 3aMEIICHUS B O-MOJIOKEHUE
IpU JABOMHOM CBSI3H, MOJMMEpU3auuMu U okucieHusd. [IpaBuno MapkoOBHHKOBA.
KauecTBeHHble peakuuy Ha ABOWHYIO CBs3b. CIOCOOBI MOJYYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymynuposarusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI M1 XUMHUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-ipucoenunenue. Ilonumepuzanus
CONPsKEHHBIX TMEeHOB. CrocOObI MOJyYeHHS U IPUMEHEHHE AJIKAIUECHOB.

Anxunbl. ['oMonorudeckuii psii alkMHOB, 001ast popmysia, HOMEHKIATypa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKHHOB, SP-
rudpuau3anms aTOMHBIX OopOuTaneil yriepona. @u3znyeckue CBOMCTBA aJKUHOB.
XYUMHYECKHE  CBOMCTBA:  peakUWd  NPUCOCAUHEHUs,  JUMEpU3aluu U
TpUMEpPH3ALMHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA QJIKHHOB, UMEIOIINX KOHLEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIny Ha TPOHHYIO CBsI3b. CTIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTtuueckue yrieBoJopobl (apeHsl). ['omonoruueckuii psiji apeHoB,
oOmas ¢popmysa, HOMEHKIATypa U U30MEPUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYyJbl OeH30ia. DuU3nyeckue CBOICTBA AapEHOB. XHUMHUYECKUE
cBOicTBa O€H301a U €ro TOMOJIOIOB: PEaKIIUU 3aMEIEHUsI B OEH30JIbHOM KOJIBLIE U
YIJIEBOJOPOJHOM paJHKajle, peakuud NPUCOCAUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHue o0 OPUEHTUPYIOLIEM JICUCTBUU 3aMECTHUTENIEH B
OCH30JIbHOM KOJIbLIE Ha TMpPUMEpPE aJKWIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
THJIPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tonumepusamus crupona. CriocoObl MOTyYeHUs U
IIPUMEHEHUE apOMATUYECKHUX YTIJIEBOJIOPOJIOB.

[Tpupoansiii ra3. IlonytHele HedTsHbIE ra3sl. HegTh 1 €€ mpoucxoxaeHue.
KamenHbIi1 yrons u mpoayKTsl ero nepepadorku. Crocodsl nepepaboTku HedTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaIUTHYECKUM), PUGOPMUHT, MUPOIH3.
[TponykThel mepepaboTku HEDTH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B OBITY.

I'eneTnueckas cBsI3b MEXIY Pa3IMYHBIMU KJIaCCaMU YIJIEBOJIOPO/IOB.

DJIEKTPOHHOE CTPOCHHE TaJOTE€HIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMeleHns] TajoreHa Ha THAPOKCOTPYMIy, HUTPOTPYIIYy, MHAHOTPYMIY,
amuHorpynmy. JleiicTBMe Ha TaJllOr€HIPOU3BOJIHBIE BOJAHOTO U CIUPTOBOIO
pactBopa miénoun. B3auMoaelcTBHE NUTAIOTCHAIKAHOB C MAarHUEM M IIUHKOM.
[TonsTne 0 METaITIOOPTraHUYECKUX COEIMHEHUSX. Ucnonp3oBanue
raJIOTeHIPOU3BOJIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHUKE M TPU CHUHTE3E
OpraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUsI BELIECTB W MX MPEBpaIlCHUI:
u3ydeHue (QU3NUECKUX CBOMCTB YTJIEBOJOPOJOB (PacTBOPUMOCTH), KAYECTBEHHBIX
peakIuii  yrieBoAOpOJOB Pa3IMYHBIX KIacCOB (0OecIBeunBaHHWE OpOMHON WIIH
WMOJHOW BOJBI, pACcCTBOpAa IMEpMaHraHaTa KaJiis, B3aWUMOJICWCTBUE ALETHIIEHA C
aMMUa4yHbIM pacTBOpoM oOkcuaa cepebpa(l)), kadecTBeHHOEe OOHaApy)eHUE
yriiepoga ¥ BOJOpPOJA B OPraHUYECKUX BEIIECTBAX, IOJIYYECHHE OHTUJICHA H
U3Y4YEHUE €ro CBOWMCTB, O3HaKOMJeHHE ¢ KoJutekiusamu «HedpTts» u «Yromby, ¢
oOpasllaM  TUIacTMacC, KaydyKOB U PE3UHBI, MOJEIUPOBAHUE MOJIEKYII
YTJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucsopoaconepsxkamniue opraHudecKue coeJMHeHHUsI.

[IpenenvHbie omHOaTOMHBIE cnupThl. CTpoeHue Mosiekya (Ha mpumepe
METaHOJIa W JTaHona). ['oMonorumdeckuit psn, oOmas ¢opMyna, H30Mepus,
HOMEHKJaTypa u kinaccupukanus. Dusmyeckue CBOWCTBA  MpelEIbHBIX
OJIHOATOMHBIX CIUPTOB. BoaopoaHbie CBS3M MEXKIYy MOJIEKYJIaMU CIIUPTOB.
XUMHUYECKHE CBOWMCTBA: PpEAKIUM 3aMEIICHUs, JerujipaTallud, OKHUCICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMHU W  HEOPraHUYECKUMH  KHUCIOTaMHU.
KauecTtBeHHas peakuus Ha OTHOATOMHBIE CIIUPTHL. J[eMCTBUE 3TaHOIA U METaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CITUPTOB.

[Tpocteie auphl, HOMEeHKIaTYpa U w3oMmepus. OcoOeHHOCTH (PU3NYECKUX U
XUMHUYECKUX CBOWCTB.

MHOroaToOMHbIE CHUPTHl — ASTUJIECHIVIMKOIb WM TIHLEpUH. PuU3NUECKUe Hu
XUMHYECKUE CBOMCTBA: PEAKLIHUH 3aMENICHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHUCIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOAaTOMHbBIC
cuptel. [IpencraBienne o MeXaHW3ME pEakuid HYKICO(MUIHLHOTO 3aMEIICHUS.
HleiictBue Ha opranu3Mm denoBeka. CrnocoObl TMONyYeHHUS W TNPUMEHEHHE
MHOT'OAaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHE THAPOKCOTPYMIBI H
OenszosibHOrO sAapa. dusnueckue cBoiicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBoicTB (enona. KauecTBeHnole peakuuu Ha QeHosn. ToxcuuHOCTh (DeHoda.
Crnioco0OsI ontydenus u npuMmenenue ¢penona. denondopmanpaeruaias cMoia.

KapOonwnibHble COeTMHEHUS — alTbJIETHIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJILHON Tpynmbl. ['oMojoruueckue psjbl aabIeru0B U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HoMmeHKIarypa. Dusnyeckue CBOMCTBAa albIACTHAOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aibJIETUJIOB W  KETOHOB:  PEaKUUH
npucoeanHeHrs. OKUCIEHUE albJerUI0B, KAYECTBEHHBIC PEAKI[MU Ha albICTHU/IbI.
Crioco6bl IONTy4eHHs M MPUMEHEHHE alIbJIETU/I0B U KETOHOB.

OHOOCHOBHBIE MpeieNbHbIE KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOSHUS
MOJIEKYJ KapOOHOBBIX KUCOT. M30Mepus u HoMeHKIaTypa. Pu3nuecKkrue CBOMCTBA
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHCJIOT. BOIOpOIHBIE CBS3U MEXKIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYSCKUE CBOWCTBA: KHUCJIOTHBIC CBOMCTBA,
peakius ATepudUKaAIlIA, PEaKIHH ¢ YYacTHEM YIJICBOAOPOIHOTO paJHKaja.
OcOoOEHHOCTH CBOMCTB MYpaBbHMHOM KHCJIOTHL. [loHsATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OeHHOCTH CBOMCTB HEMpEACNbHBIX W apOMaTHYECKHX KapOOHOBBIX KHCIIOT,
JMKapOOHOBBIX KHUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIHX
KapOOHOBBIX KHCJIOT: CTeapuHOBas, IaJbMHTHHOBAs, OJICMHOBAs, JUHO/E8A,
JIUHONEeH06as KUCI0Thl. CIIOCOOBI TOJTyYeHHUS ¥ MPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxsble 3¢upbl. ['oMonoruueckuil psia, odmas Qopmyna, uzoMepus u
HOMEHKJIaTypa. PU3NYECKHE U XMMHUYECKUE CBOWCTBA: THAPOJIU3 B KHUCIOW H
HICIIOYHOM CpeTie.

Kuprl. Ctpoenue, puznueckie U XUMHUYECKUE CBOMCTBA JKHPOB: TUIPOJIN3 B
KHUCJION U 1IeJI0UHOM cpenie. OCOOEHHOCTH CBOMCTB JKUPOB, COJICPIKAIIUX OCTATKU
HETIPEICIIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

MBL1a KaK COJH BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEe IeHCTBHE.

O6mas xapakTepuctuka yriaeBoaoB. Knaccudukarus yrieBoaoB (MOHO-, -
U TonMcaxapunbl). MoHOcaxapuIbl: TIIOKO3a, (PYKTO3a, TajakTosa, pubo3a,
ne3okcupu6o3a. Gu3nvecKkue CBOMCTBA W HaxoXAeHUE B mpupoje. PoTocuHTE3.
XUMHYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U ANIbJIETHIHON
TPYII, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHwe TIIIOKO3bI, €6
3HAYEHME B JKU3HENACATEIBHOCTH OopraHusma. J{ucaxapuabl: caxapos3a, MajabTo3a U
JakTo3a. BocctaHaBnuBaromme 1 HEBOCCTAHABIMBAIOIINE AUCaXxapuabl. [ naponus
nucaxapuaoB. HaxoxaeHue B nmpupone U npumeHeHue. [lonmcaxapuapl: kpaxman,
JIMKOTEH U 1euitono3a. CTpoeHHE MakKpOMOJIEKYJl Kpaxmajia, I[JIMKOreHa H
LHEJUTr0NIO3bl.  PU3MUYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO03bl. XUMHUUYECKUE
CBOMCTBAa KpaxMayia: THUAPOJIM3, KAYECTBEHHAs PEaKlus C HMOAO0M. XUMUUYECKUE
CBOMCTBA LIEJUIIONO3bI: TUJIPOJIN3, MOJTydeHHe 3(UpOB 1euItono3bl. [loHsTue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alle€TaTHBIN MIETK).



DKCNEPUMEHTAIbHBIE METOJbl HM3YyYE€HUA BEHIECTB M HX IPEBPAIICHUN:
PacTBOPUMOCTbH PA3JIMYHBIX CIUPTOB B BOJI€, B3aUMOJICVCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIIUPTA B JIBACTHJ HA PACKaJIEHHOW MEIHOM ITPOBOJIOKE,
OKHUCJICHUE ASTUJIOBOrO CHUPTA JAMUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIMM Ha aJbJCTUIIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  runpoxkcumom  meau(ll)), peakuuss raunEepuHa €
ruapokcugom meau(ll), xumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICMCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaoMm menu(Il), B3anmmoneiicTBue
KpaxMajla ¢ MOJIOM, PELICHHE SKCIEPUMEHTAIBHBIX 3a/ad 1Mo TeMaMm «CHupThl U
denoinb, «KapooHoBbIe KUCTOTHI. CI0KHbBIE Y3PUPB».

A3o0Tcoaep:Kale OpraHn4ecKue CoeTuHEeHUs.

AMHHBI — OpTaHWYECKHE MPOU3BOJHBIE amMMuaka. Knaccudukaiuys aMuHOB:
anudaTUYecKue M apoMaTHYeCKue; TMEepBUYHbIC, BTOPUYHBIE U TPETUUHBIC.
Crpoenue moiiekys, obmas gopmyna, Uu3oMepus, HOMEHKJIATypa U (HU3UUECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aNM(aTUUECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHUE, B3aUMOJCHUCTBHE IEPBUYHBIX AMUHOB C a30THUCTOW KHUCJIOTOM.
Conu anKuiiaMMOHHUSL.

AHWIMH — TIPEACTAaBUTENIb AMUHOB apomaTuyeckoro psaa. CrpoeHue
aHunuHa. B3anMHoe BiIMsSiHUE Tpynn aTOMOB B MoOJieKyse aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakuuu Ha aHWIMH. CIocOoOBI
MOJIYYCHHSI M TpUMEHEeHHe anudarmueckux amuHOB. [lomyueHue aHunmHaA u3
HUTPOOEH301a.

AmuHoKucIoTEl. HoMeHknaTypa u nzomepusi. OTAelbHbIE IPEACTABUTENHN O-
AMUHOKHCJIOT:  TJIMIMH, aJaHuH. DU3WYECKHEe CBOWCTBA AMUHOKHUCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHECHMM, peaKIus TMOJUKOHACHCAINKM, OOpa30BaHUE TMENTHIHOW CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak mnpupoaHbie ToAUMEpbl. llepBudHas, BTOpUYHAsT M TpPETUYHAA
CTpYKTypa OenkoB. XUMHUYECKHE CBOMCTBa OCJIKOB: THAPOJIU3, JEHATypalusi,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUsI BELIECTB W MX IMPEBpAILCHUI:
pacTBOpeHHe OEIKOB B BOJIE, JCHATypalusi OCJIKOB MpPU HAarpeBaHUU, IIBETHHIC
peakiuu Ha O€JKH, peIIeHHEe OHKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A3zoTtconaepxaiue OpraHUYECKue COCIMHECHUS " «Pacno3HaBanue
OPraHUYECKUX COCIUHCHUI.

BricokoMoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALIAN, CPEAHSAST MOJIECKYJIsIpHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCALIHSL.

[Tonumepuble Marepuanbl. Ilnactmacchl (NMONMATHIEH, MOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, MOJMMETHIMETaKpUIaT, TMOJUKapOOHATHI,
noyvdTIWIeHTepedTanaT). Y TUIN3alus U nepepadboTka IacTyKa.

DnacTOMEpBI: HaTypajibHBII KayuyK, CUHTETUYECKHUE KayuyKH
(OyTaaueHOBBIN, XJIOPOINPEHOBBIN, U30MPEHOBBIN) U CUIUKOHBI. Pe3nHa.

Bosokna: HaTypalibHbI€ (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonumepsr CHEIUAIBHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AJIEKTPOINPOBOAIINE MOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEeHHUsI BELIECTB W MX IMPEBpAICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOIHBIX M UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4dyKoB, pEIIeHHE OHKCIIEPUMEHTAIbHBIX 3a7au 1o TeMe «Pacmo3naBanue
IJIACTMAcC U BOJIOKOH.

Pacuérnbie 3anaum.

Haxoxnenne wmomnekyasipHol ¢GOpMysIbl OPraHUYECKOTO COSAUHEHUS T10
MAacCOBBIM  JIOJIAIM  DJIEMEHTOB, BXOJSAIIMX B €ro COCTaB, HAaXOXJCHHUE
MOJIEKYJIIpHOW  (DOpPMYJIbI OpPraHMYECKOro COeIUMHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKknuy W/WIW WMCXOMHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (HOPMYIIBI
OpPraHUYEeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB WIIM CIIOCOOOB
MOJIYYECHHSI, ONpPEENICHUE JOJM BBIXOJIa MPOJYKTAa PEAKIMU OT TEOPETHUYECKHU
BO3MOXHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TIOHATUH, TakK W TMOHSATUM, MPUHATHIX B OTACIBHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYUYHbIN (haKT, TUIIOTE3a,
TEOpUs, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOJCHUE, H3MEpPCHHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, arToM, OJIJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKyJa,
SHEPreTUYECKUM ypOBEHb, BEIECTBO, TEI0, OO0BEM, arperaTHoOe COCTOSIHUE
BEIECTBA, (DU3UYCCKUE BEIWYUHBI, CIWHUIBI WU3MEPEHHUS, CKOPOCTh, JHEPTus,
Macca.

buonorusi: kieTrka, opraHusM, OJKOcucTeMma, Ouocdepa, MeTadOIHU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUSA, OpOKEHUE,



dorocuHTE3, IBIXaHHWE, OENKH, YIJICBOABI, JXUPbI, HYKIECUHOBBIC KHCJIOTHI,
(bepMeHTHI.

['eorpadusi: mone3HbIe UCKOIIaEMbIE, TOILIHBO.

TexHoyorus: MUINEBBIE TNPOJAYKTHI, OCHOBBI DPAlMOHAIBHOTO IUTAHUS,
MOJOIIUE CPEIICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMMH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUYecKuil snemeHT. M3oromnel. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIE YMCJIA. DHEPreTUUYECKHE YPOBHU U
noaypoBHHU. ATOMHbIE opOuTanu. Kinaccupukanuss XuMHUECKUX 3JIEMEHTOB (s-, p-,
d-, f-snmementsl). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OpOUTAJISM.
DNeKTpOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30Y>XKJIEHHOM COCTOSTHUH, 3JIEKTPOHHbIE KOH(QUTYpallMd HOHOB.
DIIEKTPOOTPULIATENBHOCTbD.

[Tepnognueckuil 3akoH U [leproguyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBa3b NEPUOAUYECKOTO 3akoHA M Ilepronnueckoil cucTemsl
XUMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
IPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM ¢ IepuoiaM. 3HAyYEHUe
nepuoauueckoro 3akoHa /[.M. Meunneneesa.

XuMH4YeCKasi CBSI3b. BUIBl XMMHWYECKON CBSI3U: KOBAJICHTHAs, WOHHAS,
MeTajuinyeckas. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOW CBS3U: OOMEHHBIA U
JOHOPHO-aKLENTOPHBIN. DHEPIUs U 1IuHa CBA3U. I10JIIpHOCTB, HANIPABJIEHHOCTD U
HACBIIIAEMOCTh KOBAJIECHTHOW CBA3U. KpaTHeie cBs3u. BogoponHas CBA3b.
MeXMONeKyJIIpHbIE B3aUMOICHCTBUSL.

BajleHTHOCTP ¥ BaJEHTHBIE BO3MOYKHOCTH AaTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOEHHEM (Ha MPUMEpPE COECTAUHEHUN
3JIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeb, JMUIaH[bl. 3HAYEHUE KOMIUIEKCHBIX COEIMHEHUN.
[ToHATHE O KOOPAMHALIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHs.  THIIbI
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsTne o nucnepcHeix cucrtemax. Mictuaable pactBopsl. [IpencraBienue o
KOJUIOMAHBIX pacTBopax. CrocoObl BBIpaKEHUs KOHIEHTPALMH PACTBOPOB:
MaccoBas J0Ji1 BEUIECTBA B PAaCTBOPE, MOJISIpHAS KOHLEHTpauusa. HaceleHnusie n
HEHACBILEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramoruaparsl.



Knaccuduxanus 1 HOMEHKIIATypa HEOPTraHUYECKUX BEIIECTB. TpUBHATBHBIE
HAa3BAHUS OTJEJIbHBIX MPEACTABUTEIEH HEOPTaHNYECKUX BEILIECTB.

Knaccudukanys XuMU4eCKuX peakiuii B HEOPTAaHMYECKOW U OPraHUYeCKOn
XUMHUH. 3aKOH COXPAaHEHUS MAacChl BELIECTB; 3aKOH COXPAHEHUS W MPEBpALICHUS
SHEPIruu MPU XUMUYECKUX peakiusx. TermoBbie 3PEeKThl XUMUUESCKUX PEAKIIUMA.
TepMoXUMUYECKUE YPABHEHHUS.

CKOpOCTh XMMHUYECKOW PEaKIuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['omorenHsle u rereporenHsie peakuu. Karanus u katanu3aTtopsl.

OO6patumble 1 HeoOpaTUMBbIE peakuu. XUMHUeckoe paBHoBecue. KoHncranTa
XUMHUYECKOro paBHOBecHUsl. DakToOphl, BIMSIONIME HA IOJO0KEHHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHLUECHTPAIMHA BEUIECTB, YUYACTBYIOIIUX B
peakunu. [Ipunmun Jle [larense.

Onektponutuyeckass gucconuanus. CuibHble W clIaOble DJIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpela BOIHBIX PAcTBOPOB: KHUCJIOTHAs, HEWUTpalbHasi,
miesnouHas. Bomoponusiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  (CTeneHb  OKHUCIICHHS.
Okucnautens W BOCCTaHOBUTENb. Ilpomecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxnelme OKuCIUTEIM U BOCCTAHOBHUTENIM. MeToa »leKTpoHHOTO OanaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUsI BELIECTB W MX IMPEBpAICHUI:
pa3loXKEeHUE IEPOKCUAA BOAOPOJAa B MPUCYTCTBUU KATAIU3ATOpPA, MOJIEIU
KPUCTANIMYECKUX PEHIETOK, IPOBE/IEHNE PEaKIMii HOHHOrO OOMEHa, OnpeiesieHue
Cpeabl PacTBOPOB C TMOMOIIBIO WHIMKATOPOB, M3YYECHHUE BIMSHUS PA3TUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHYECKOW pEAKIMU ¢ TMOJOKEHUE XHUMHYECKOTO
paBHOBECHSL.

Heopranuueckast xumus.

[Tonoxxenne HemeraiuioB B lleproanmyeckor CUCTEME  XMUMHYECKHUX
anemeHToB J[.M. MeHneneeBa u 0COOEHHOCTH CTPOEHHUS MX aTOMOB. DU3nNYECKUE
CBOMCTBA HEMETAJUIOB. AJUTIOTPOIHS HEMETAUIOB (Ha MPUMEPE KUCIOpOAa, CEPHI,
docdopa u yriaepomaa).

Bonopoa. Ilomydenue, ¢uznueckue M XMMUYECKHE CBOMCTBA: pEaKIMU C
METaJJlaMd W  HEMETAJUIAMH, BOCCTAHOBUTEJBbHBIE CBOMCTBA. | MAPUIBL.
TonIMBHBIE SIIEMEHTHI.

lamorensl. HaxoxaeHue B mpupojie, COCOObl MONy4YeHUS, (PU3UUECKHUE U
XAMHUYECKUE CBOMCTBA. [ aloreHoBoAOpOIbl. BaxkHeWmume KUCIOPOACOACPIKALINE
COeIMHEHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIOCOOBI MOTYYEHUs
rajoreHoB. [[puMeHeHne raJloreHoB U UX COEIUHEHUM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTYYECHHS
Kuciopoaa. Ou3nueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U TEPOKCHUJIBI.

Cepa. Haxoxaenue B MpUPOJE, CHOCOOBI MONy4YeHUs, (U3UMYECKUE U
xumuueckue cpoiictBa. CepoBoaopona, cyiabduasl. Oxcua cepwi(IV), okcua
cepri(VI). CepHucrtass u cepHasi KUCJIOTBI M uX coiau. OCOOEHHOCTH CBOMCTB
cepHOM KUCIIOTHI. [IpumeHenne cepbl U €€ COeTUHEHN.

A3zor. Haxoxnenue B mpupojie, CHOCOOBI TMOJydeHus, (usndeckue u
XUMHYECKUE CBOMCTBA. AMMMaK, HUTpUbl. OKcuabl a3oTa. A30THUCTast U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
U €r0 COeIMHEHHUI. A30THBIE yI00pEHHUS.

®ochop. Haxoxnenne B mpupojsie, CHOCOOBI MONMy4deHUs, (U3HUECKHE H
xumudeckue cBoictBa. Dochuabpl U pochun. Oxcuasl dochopa, Gocdophnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yA0OpeHus.

Yraepona, HaxoXJIeHWE B MHpUpojAe. AJUIOTPONHbIE  MOJIU(PUKALMIY.
dusnyeckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaom. Okcup yriepona(ll), okcun yriepona(IV), yronapHas kuciora u e
coJii. AKTUBUPOBAHHBIM yToJib, ancopOuus. dymnepeHsl, rpadeH, yriepoHble
HaHOTPYOku. [IpuMeHeHre mpOoCThIX BEHIECTB, 0OPA30BAHHBIX YTIEPOJIOM, U €ro
COCIMHEHU.

Kpemunii. Haxoxnenune B mpupoje, CrocoObl MOMy4yeHus, (GpU3nvyecKkue u
xumudeckue cporictBa. Oxcupn kpemuus(IV), kpeMHueBas KHUCIOTa, CHIJIUKATHI.
[IpuMeneHue kpeMHus 1 ero coequHeHuit. CTekso, ero mojiydeHue, BUIbl CTEKIIA.

[Tomoxenne metamioB B [leppoandeckoil cUCTEME XUMHUUYECKHUX JIEMEHTOB.
OCOOCHHOCTH CTPOSHHSI DJICKTPOHHBIX 000J0YEeK aToMoB MeTauioB. OOmue
¢dbusnueckne cpoicTBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY M TEXHHKE.
CmutaBel METAIIOB.

DNEKTPOXUMHUUECKUNA PsAJl  HampsbkeHuit  metawioB.  OOImue  CrnocoObl

MOTYy4YECHUS METAJUIOB: TUAPOMETAITYPIHS, MAPOMETAJLTYPIusl,
anekTpoMeramutyprus. [lonsartue o koppo3un MeramioB. CrocoObl 3alUThl OT
KOppO3HH.

O6mas xapakrepuctuka MertamuioB [A-rpynnel [lepuoanueckoil cucTeMbl
XUMUYECKUX DJJeMeHToB. Harpuit u kanmmil: mnonydenue, (Quanueckue u
XUMHAYECKUE CBOWCTBA, IPUMEHEHHE IPOCTHIX BELIECTB U UX COCIUHEHUM.

O6miass xapakrepuctuka metaioB I[A-rpynmer [lepuonuueckoi cucTeMbl
XUMUYECKUX OJJIeMEHTOB. Maruuii u KaJlbliMii: moylydeHue, (U3HUecKue u
XUMHAYECKUE CBOWCTBA, NPHUMEHEHHWE IMPOCTHIX BEIIECTB M WX COEOUHEHH.
XKécTtrocTh BOIBI M cIOCOOBI €€ yCTpaHEHUSI.



AJIOMUHUN: TTOTy4YeHHe, PU3NUECKUEe U XUMUUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOrO BEIIECTBA W €ro coenvHeHuil. AmdoTepHbIE CBONCTBA OKCHAA U
TUIPOKCHUAA ATFOMUHHUS, TUAPOKCOKOMILIEKCHI aJTFOMUAHMUSL.

OO6mast xapakTepucTuka MeTauioB mo004HBIX mnoarpynn (b-rpymm)
[leproauueckor CUCTEMbI XUMHUYECKUX JJIEMEHTOB.

@u3nYeCKue U XMMUUYECKHE CBOMCTBA XpOMa U €ro coearuHeHuil. OKCUbl U
ruapokcuasl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel U JuXpoMaThl, HX
OKHCJIMTEIbHBIE CBOMCTBA. [loiyyeHne u mpuMeHeHne Xxpoma.

dusznueckue M XUMHUYECKHME CBOMCTBA MapraHila M €ro COEOUHEHHU.
Baxueiimne coegunenuss Mapranua(ll), wmapranuna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranaT kanusi, €ro OKUCIUTENIbHbIE CBOMCTBA.

duznueckrue U XMMHYECKHE CBOMCTBA JKejie3a U ero coeauHeHnil. OKCHIBI,
ruapokcunnl u conu xenesa(ll) u sxenesa(lll). [lonydyenue n npuMeHeHHE Kee3a
U €ro CIUIaBOB.

PU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coenuHeHun. [lonydenue u
MPUMEHEHHUE MEJIA U €€ COCUHECHUN.

[uuk: momyuyeHue, (U3MYECKME W XUMHYECKHUE CBOWCTBA. AMpOTEpHBIS
CBOMCTBA OKCHJIA ¥ TUIPOKCUIA LIMHKA, TUAPOKCOKOMIUIEKCHI HUHKA. [ [puMenenue
LMHKA U €ro COCINHECHUM.

DKCNEPUMEHTAIbHBIE METOJbl HM3YyYEHUS BEHIECTB M HX IPEBPAIICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, ¢docdopa, Kene3a, MarHus B
KUCJIOPOJIe, HU3YYCHHE KOJUIeKIUU «MeTtamipl ¥ CIUIaBbDY, B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), B3aUMOJCHCTBHE IIMHKAa W JKejie3a C pacTBOpaMHM KHUCJIOT U
1IEJI0Y€EH, KAYECTBEHHBIC PEAKIIUM HA HEOPraHUYECKUE aHMOHBI, KATUOH BOJOPOAA
M KaTHOHbl METAJUIOB, B3aWMOJECHCTBUE THUAPOKCUIOB AIIOMUHHS W LUHKA C
pacTBOpaMM KHUCJIOT U LIEI0YEH, PEIICHUE 3KCIIEPUMEHTAIbHBIX 3aJa4 10 TeMaM
«l"anorensr», «Cepa u e€ coenuHeHUus», «A30T U (pochop U UX COECTUHEHUN,
«MeTaibl TIIaBHBIX NOArPYII, «MeTaibl MOOOYHBIX TOATPYIII.

XuMHUS U KU3Hb.

Ponp xumuu B oOecrieueHUM yCTOMYMBOTO pa3BUTHS denoBedecTBa. [loHsTre
0 HAy4HBIX METOJAX I[IO3HAHUS M METOJOJOTMM HAy4YHOTO HCCIIEIOBAHUS.
HayuHble npuHIMIBI OpraHu3alud XUMUYECKOTO TPOU3BOICTBA. [IpoMBIILIEHHBIE
CIOCOOBI MOTYUYCHHS BOKHEUININX BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMHAaKa,
CEpHOI KUCIOTHI, MeTaHoJa). [[pOMBIIITIEHHBIE CIIOCOOBI MOJIYYEHUS METAIOB U
CIUIaBOB. XMMMYECKOE 3arpsi3HEHHUE OKPYKAIOLIEW Cpelbl U €ro IOCIEACTBHUS.
Ponp xumuu B o6ecriedeHIH SHEPreTHIECKOM 0€30MacHOCTH.

XuMHusi U 3I0pOBbE 4enoBeKa. JlekapcTtBeHHble cpeacrBa. [IpaBuna
WCIIOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XUMUK B pa3BUTUHN METULIMHEI.



XuUMUsl MMM OCHOBHBIE KOMIIOHEHTHI, MUILEBbIC N00aBkU. Poib xuMuu B
o0ecrie4eHuu MUIleBO 0€30MacHOCTH.

Kocmetrnueckne u mapdromepHbie cpenactBa. boitoBas xumwms. [IpaBuna
0€301acHOr0 HCIIOJIb30BaHUSI TMPENapaTroB OBITOBOM XUMHUHU B IOBCEIHEBHOMU
YKUA3HU.

XUMUSL B CTPOUTENBCTBE: BAXKHEHUIIINE CTPOUTENIbHBIE MaTepUasbl (LIEMEHT,
OeTOoH).

XuMHUsl B CENIbCKOM X03sicTBe. OpraHu4ecKkrue U MUHEpaAIbHbBIE yI00pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHajbl, KPACKH, CTEKJIO, KepaMmuKa.
Marepuansl a1 2IEKTpOHUKHA. HaHOTEXHOI0T M Y.

Pacuérnble 3anaumn.

Pacuéter: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUM, €CIM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkluM, €CIM OJHO W3 BENIECTB JAaHO B BHJE PACTBOpPA C OMNPEACIEHHOUN
MAacCOBOM JOJIEW PACTBOPEHHOIO BENIECTBA, MACCOBOM JIOJHM W MOJISPHOMU
KOHIICHTpALlMM BEIIECTBA B PACTBOPE, HOJIM BBIXOJA IMPOAYKTA PEAKIHH OT
TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBS3U.

Peanmzamusi  MEXIpeIMETHBIX  CBsi3ed TNpU  H3yUYeHUH  OOmeH W
HEOpPraHn4ecKkor xuMuu B 11 Kilacce OCyILECTBISIETCS Yepe3 UCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHH, IPUHATHIX B OTACIBHBIX
peaMeTax €CTECTBEHHO-HAYYHOTO [UKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYUYHbIN (haKT, TUIIOTE3a,
TEOpHus, 3aKOH, aHAIW3, CUHTE3, KiacCu(uKaius, MepuoanIHOCTh, HAOIIOICHHE,
VU3MEPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHHUE.

duzuka: marepus, MHUKPOMHUpP, MaKpPOMHUp, aTOM, DJJEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHb,
BEILIECTBO, TeEJNO, O0BEM, arperaTHOE COCTOSIHHME BEIIECTBA, HACAIbHBIN Tra3,
dbu3nUecKre BEIMYUHbI, €IMHUAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buomnorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPOJJIEMEHTHI, OCJIKH, KUPBI, YTIEBOIbI, HYKJICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIC, TOTUINBO,
pPECYPCHL.

TexHOJIOrHusA: XUMUYECKasi MPOMBIIIJIEHHOCTh, METAJIyPIrus, CTPOUTEIbHBIE
MaTepuaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUIIEBASI MTPOMBIIIEHHOCTD,
dbapmarieBTHYECKAS MPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemnaparoB, IPOU3BOACTBO KOHCTPYKOHOHHBIX MATCPHUAJIOB, JJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



I[INTAHWUPYEMBIE PE3VJIBTATBI OCBOEHUM A [TPOI'PAMMBI 110 XMMHNHA
HA YTJIYBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbTATDBI

B cooTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeIMeTa «XHUMHs» Ha YPOBHE CPEIHETO
oOmero o0Opa3oBaHUsA BBIACJIEHBI CIEAYIOIIME COCTABISIIONIME: OCO3HAHUE
0OyYaroIMUMUCA POCCUICKOW TPAKIAHCKOM HMACHTUYHOCTH; TOTOBHOCTH K
CaMOpA3BUTHIO, CAMOCTOSITEIIBHOCTU U CaMOOITPEICIICHUIO; HAIMYUE MOTUBALUH K
00Oy4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOmIMXCsl PYKOBOACTBOBATHCS
NPUHATHIMU B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJCHUS;, HaJW4YUe
IPaBOCO3HAHUS, IKOJIOTHYECKON KyIbTYphl; CHOCOOHOCTh CTABUTh LIEIN U CTPOUTH
YKA3HCHHBIE TIJIAHBL.

JInyHOCTHBIE pE3yJIbTAaThl OCBOECHUS IpeaMeTa «XUMHUS»  OTPAkKaroT
c(OpPMHUPOBAHHOCTh OTBITa I[IO3HABATEIIbBHOW W MPAKTUYECKON JACSTEIbHOCTU
oOy4Jaronuxcs B MpolLecce peann3aiiui 00pa3oBaTeIbHON JEATeIbHOCTH.

JIndHOCTHBIE pE3yJIbTATBl OCBOCHUS TMpeaMeTa «XUMHS»  OTPAKaIOT
c(OpPMHUPOBAHHOCTh OTBITA ITO3HABATCIIBHOW W TPAKTUYECKON ACSITEIHHOCTH
oOydJaronuxcsi B MPoOIeCCe peau3aii 00pa30BaTeIbHON ACSITEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaskaaHCKOr0 BOCIIUTAHMSA:

OCO3HAHUS 00YUAIOIMUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABOIOPSJIKY;

NPEACTABICHUS O COLUMAJIbHBIX HOPMax H NpaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH MPHU CO3IAHUHU
y4eOHBIX MPOCKTOB, PEUICHUN y4eOHBIX W MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh M TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
ApTYMEHTBI JIPYTUX TIPU aHAJIU3€ PAa3TMYHBIX BUJIOB YUEOHOU JAEATEIHLHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

LHEHHOCTHOI'O OTHOLICHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OT€UYECTBCHHON XHMMUH,;

YBOXEHUSI K MPOLECCY TBOpPYECTBA B OOJACTH TEOPUM U IPAKTUYECKOTO
MPUJIOKEHHUS] XUMHUHU, OCO3HAHUS TOTO, 4YTO JAHHBIE HAYKH €CThb pPE3yJbTaT
JUTUTEIBHBIX ~ HAOJIOACHUN, KPOIMOTIUBBIX  HAKCHEPUMEHTAJIbHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYJla YYEHBIX U MMPAKTHUKOB;



WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIEIYIOIIEM
aHanu3e WHPOPMAIUHA O TIEPEIOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOU
XUMUH,

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHNS;

CITOCOOHOCTH OLIEHUBATh CUTYyalliH, CBA3aHHBIC C XUMHUUYECKUMHU SIBJICHUSMH,
U NPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIGHMBATh CBOE TOBEJCHHWE M TOCTYIIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUE€TOM OCO3HAHUS TMOCJIEACTBUMN
MOCTYTKOB;

4) dpopmMupoBaHus KYJbTYPHI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 3I0pOBOr0 © 0e30MacHOro obpasza >KH3HHU,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3WYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOmro/IeHnss TpaBuil O€30MacHOro OOpallleHuss € BEUIECTBaMU B OBITY,
ITOBCEHEBHOM KU3HU, B TPYI0BOU JESATEIBHOCTH;

NOHMMAHHUSl LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€301acHOI0 MOBEACHUS B CUTYAIIUAX, YTPOXKAIOITUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TIOCJICICTBUN W HENPUSITHS BPEIHBIX NPUBBIYCK (yHOTpeOIeHUS
AJIKOT0J1s1, HAPKOTUKOB, KYpEHUs);

5) TpyA0BOIr0 BOCIIUTAHMSA:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIbCKOM
NESATeIbHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM W  JPYyrux BHUAaAX
NEeATEeNIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHUYECKUX 3a]ay
COI[MAJIbHOM HAIPaBICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

HWHTEpeca K MPaKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuil pa3anyHoOro poja, B TOM
YuCJIe Ha OCHOBE MIPUMEHEHHUS MTPEAMETHBIX 3HAHUH 10 XUMUH;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU JI€SITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HMHIAMBHIYaJbHOM TPACKTOPUHU
oOpazoBaHus, Oyaymiell npodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIaHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH I1€JIECO00PA3HOTO OTHOIIECHUS K TPUPOJE KaK HCTOYHUKY
CYIIECTBOBAHMUS KU3HU Ha 3EMIIE;

MOHUMAHHS TJIOOAJIBHOTO XapaKTepa SKOJOTMYECKUX MPoOJieM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOAHON U COLIMATBHOM CPEJIbL;



OCO3HAaHHUS HEOOXOJUMOCTH HCIIOJNB30BAaHUSA JOCTIDKCHHM XUMHU IS
pELIEHHS BOMPOCOB PAlMOHAIIBHOTO IMPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIUX BPEI  OKPYkKaKOIIEH
MPUPOJIHON Ccpejlie, YMEHHS IPOTHO3UPOBATh HEOJAroMpHUATHBIE SKOJOTHYECKUE
MOCJIECTBUA MPEATPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATH UX;

HaJIM4YUs Pa3BUTOTO SKOJIOTMYECKOTO MBIILICHUS, YKOJTOTHYECKON KYIbTYPHI,
OIlbITa JIeSITEIbHOCTH AKOJOTMYECKOM HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEIILHOW, KOMMYHHKATUBHOW M COIUAIBHOU
MpPaKTHKe, CIIOCOOHOCTM ¥ YMEHHS aKTUBHO IIPOTHBOCTOSITH HICOJIOTHHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HayKH B OOIIECTBEHHOMN IIPAKTHUKH;

NMOHUMAaHHS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHMs €€ poju B
dbopMUPOBAaHUU PAIMOHATBHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
npeACTaBlICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOJIbl U UYEJIOBEKa, B
MO3HAHUM TPHUPOJIHBIX 3aKOHOMEPHOCTEH W pEHIeHHH MpoOJieM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XHUMHUHM JUISI  COBPEMEHHOM
UUBUJIM3AlUU: B €€ TyMaHHCTHYECKOM HAIPaBICHHOCTH W BaXXHOW pPOJM B
CO3/JaHUM HOBOW 0a3bl MaTEepUATBHON KYJIbTYpPhl, B PEIICHUH TI00ATbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHUTHS YEIOBEUECTBA — CBHIPbEBOM, IHEPIETHUCCKOM,
MUIIEBOM M DKOJOTHYECKOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00CCIIeUeHUN
YCJIOBUHM YCHENTHOTO TPYJia U SKOJOTHMYECKH KOMGMOPTHOM >KU3HU KaKJ0ro 4YjieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh
noJTyyaeMble 3HaHUS JJIS aHAJu3a U OOBSICHCHHS SIBIICHHM OKPYIKAIOIIEro MUpa U
MPOUCXOIAIINUX B HEM U3MEHEHUH, YMEHHUS JeiaTh 000CHOBaHHBIE 3aKIIOUCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M WMEIOMUXCS JAaHHBIX C TEJIbI0 TOTyYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCHOJB30BaTh XUMHYCCKHE 3HAHUS IS
penieHus mpooiieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

WHTEpPECa K MO3HAHUIO, UCCIIEIOBATENBCKOMN AEATEIbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO |
caMOOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM 110 XHMHH B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSM TpyJa B pa3iuyHbIX chepax npodhecCHoHATbHOM
JIeSITEIbHOCTH.



METANPEJMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOCHUS IPOTPaMMBbI [0 XMMUU HA YPOBHE
CpeIHero od1ero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIS bopMHpOBaHHA  MHPOBO33PEHHS]  OOYyYarOIIMUXCS
MEXAUCLUIUIMHAPHBIE (MEKIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJOB TIO3HAHU,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, SHEPIUsl, SIBICHUE,
polecc, CUCTeMa, HayYHbIH (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEA0BaHNe, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHbIE YUYEOHbIE NEHUCTBHS (MO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), o0ecreunBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH ¥ COITMAIEHON KOMITETEHITUU 00yUaroNXCs;
CIOCOOHOCTH oOyyJarommxcs HCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUILUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JICVUCTBUA B MMO3HABATEIBHOM U COIUAIBHON MPAKTHUKE.

MeranpeaMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 0a30BbIe JTJOrUYeCKHe eHCTBHS:

CaMOCTOSITeIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh eI JEATEIbHOCTH, 3aJaBasi MapaMeTpbl M KPUTECPUH UX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTAaBJICHHBIMU LICJISIMU;

WCIIOJIb30BaTh TMPHU OCBOCHUU 3HAHUN MPUEMBI JIOTUMYECKOTO MBIIUICHUS:
BBIJICIIATh XAPAKTEPHBIC MPU3HAKHU TMOHSATUM U YCTAHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIONINE TIOHSTHS JIJIsi OOBSICHEHUS OTACTbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAaHUS M KPUTEPUU JJIsd KJIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKLINM;

YCTAHABIMBATh IPUYUHHO-CIEJACTBEHHBIC CBS3M MEXKIY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHUE pacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
AQHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKJIFOUCHUS,

MPUMEHATh B MPOLIECCE MO3HAHUS MCIOJIB3YEMbIE B XUMUH CHUMBOJHAYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIBHBIC TIPEICTABICHUS — XUMHUCCKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMH4YecKas ¢GopMmylia, YpaBHEHHE XUMHUYECKOM



peaKknmuu — TMPU PEUICHUH Y4YeOHBIX TMO3HABAaTEIBHBIX M TMPAKTHUYECKUX 3aj1ad,
IPUMEHSITh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABIICHUS TSI BBISIBJICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUUYECKHUX PEAKIIUN.

2) 0a30oBbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIICCTB M XUMHUYCCKUX
pEeaKHnii;

(GhopMyIHpPOBATH MENN U 33a/1a4U UCCIICIOBAHMUS, HCTIOIb30BATh MMOCTABIICHHEIC
U CaMOCTOSITENBHO C(OPMYIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI i1 (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBACMBIX CYKJICHU;

BJIAJICTh HAaBBIKAMH CAMOCTOSITEIHPHOTO IUIAHUPOBAHUS W TPOBEACHUS
YYCHHUECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAONIOJaTh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIUpoBaTh
0000111eHHsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOJEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIEeNOBAaTeNIbCKOM UM MPOEKTHOU
JESTETHbHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MOWCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3a/ad, MPUMEHEHUIO pa3InYHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ undpopmanueii:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHOopMarmu (HAydHO-
NOMyJIsipHAasl JUTEpaTypa XUMHUYECKOTO COJCp)KaHUsA, CIPaBOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHanmuM3upoBaTh MHPOPMALIMIO PA3TMYHBIX BUAOB U (HOpM
IIPEICTaBIICHNUS, KPUTHICCKU OIICHHBATh ed JIOCTOBEPHOCTh U
HEMIPOTUBOPEUYHBOCTD;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3TMYHBIE METOJBI MPU TIOUCKE H
oToope wuHMOpPMAIIUM, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajau
onpenenéHHOro TUIa,

IpUOOPETaTh OMBIT KCIOIL30BAHKS HH(GOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUHA U PA3TUIHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BHIOWpATh  ONTUMAIbHYIO  (OpMYy  MpeACTaBICHUS
uHpopManmu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
XUMUYECKON uH(pOpMalMeil: NPUMEHATh MEXIpeAMETHbIe ((U3ndyecKkue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOPMYJIbI, a0OpEeBHATYPBI, HOMEHKIIATYPY;

HCITI0JIb30BaTh 3HAKOBO-CMMBOJNYCCKUEC CPEACTBA HATTIAJHOCTH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeiCTBHA:



3a/1aBaTh BOMPOCHI [0 CYIIECTBY 00CYkIa€MOI TEMBI B XOJI€ AUAJIOTa U/ UIn
JMCKYCCHUH, BBICKA3bIBaTh HJIeU, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATCIBHOW JCSITCIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIHLHO WJIM COBMECTHO CO CBEPCTHHKAMU TTPH BHITIOJTHEHUN
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTHYSCKON pabOThI IO MCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aiuu Y4eOHOro MPoeKTa, U (OPMYJIUPOBATH BHIBOJIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHHUM ITyTEM COTJIACOBAHMS IO3WUIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryisiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUA:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILECTBIATh CBOK ITO3HABATEIIbHYIO
NEeATENbHOCTh, ONpenesss €€ Leaud M 3aJaud, KOHTPOJIHMpPOBaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh IIpeljlaraéMblii aJrOpUTM JEHCTBUM mpu
BBINIOJIHEHUM YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh Hauboliee
3¢ (PexTUBHBIN €rMOcO0 MX peleHUus C Y4YETOM IMOJYUYEHUS HOBBIX 3HAHHHA O
BELIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CaMOaHalIu3a |
CaMOOLICHKH.

IHNPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3ysIbTaThl OCBOEHUS MPOrPAMMBbI 10 XUMHUH Ha YIIIyOJIEHHOM
YPOBHE Ha YPOBHE CpeaHEero oOmero oOpa3oBaHMs BKIHOYAIOT cCHelU(pUYECKUE
U1 yaeOHOTo npeaMeTa « XUMHUsD HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI eHCTBUN
[0 OCBOEHUIO, MHTEPIPETAUU U NPeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEIbHOCTU
M0 TIOJYYEHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX y4eOHBIX
CUTYaIIMsIX, a TAKKE B pEaJbHBIX JKU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ XUMHUel. B
OporpaMme MO XHMHHM TPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 ToJaM
U3YUYECHHUS.

10 KJIACC

[IpenmerHble pe3ysnbTaThl OCBOEHMS Kypca «OpraHudeckas XHMMS»
OTPAKAIOT:

c(OpPMUPOBAHHOCTh NPEJICTABICHUNA: O MECT€ U 3HAYEHHWU OPraHu4ecKou
XUMHM B CHCTEME E€CTECTBEHHBIX HAayK U €€ pojii B 00ECHEYEHUU yCTONYMBOIO
Pa3BUTHS YEJIOBEUYECTBA B PELICHUU MPOOJIEM IKOJIOTHYECKOM, SJHEPreTUUYECKON U



NUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIAUIMHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX MCTOYHHKOB SHEPIUH, B o0ecrieueHuu palMOHAILHOTO
IPUPOJIONOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YelloBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBbIO U IPUPOJAHOMN CPEJIE;

BJIAJICHUE  CHCTEMOW  XUMHUYECKHMX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIArarIINe MOHIATHS — XUMUYECKUI 3JIEMEHT, aTOM, AP0 U 3JIEKTPOHHAs
obojouka aroma, s-, p-, d-aToMHBIE OpOWUTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alMs aTOMHBIX OpOuTanei, HOH, MOJEKYyIIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTETIEHb OKUCIICHMS, XUMHUYECKas CBS3b,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YTIEPOIHBIN CKeNeT, (PyHKIMOHATbHAS
rpynmna, pajaukai, CTPYKTypHble QopMmyibl  (pa3BEPHYTHIE, COKpallEHHBIE,
CKEJIETHBIE), WM30MEPHsI CTPYKTYpHas M IIPOCTPAHCTBEHHAas (TeoMeTpuyYecKas,
ONTUYECKAs), W30MEpbl, TI'OMOJIOTMUECKUH psiA, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCIIOPOA- U a30TCOAEPKAIUE OPraHUYECKHUE COEAUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEJIMHEHMS; TEOPUU, 3aKOHBI
(nepuonuueckuii 3akoH J[. M. MeHnneneeBa, Teopus CTPOCHHUS OPraHUYECKHUX
BemecTBs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalleHUs] SHEPrMM TMpU XUMUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMaHUSI TPUYUHHOCTU U CUCTEMHOCTH XHUMHUYECKHUX SBJICHHUI; MPEICTABICHUS
0 MEXaHU3MaX XHMHMUYECKMX pPEaKUUi, TEPMOANHAMUYECKUX W KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BJIIMSHUN aTOMOB U I'PYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbIN 3 dekTol, opuentanTsl 1 u Il pona);
(akTOMOTUYECKUE CBEACHHUS O CBOMCTBaX, COCTaBE, IMOJYYCHWU U 0OE30MacHOM
UCTIOJb30BaHUU BaXXHEHMILIMX OPraHUYECKUX BEIIECTB B OBITY U MPaKTUUYECKOU
NESTeIbHOCTH ~ 4YeJIOBeKa, OOIIMX  HAay4YHbIX  NPHUHLIMIAX  XUMHUYECKOIrO
IPOU3BOICTBA (HA IIPUMEpPE NMPOU3BOICTBA METaHOJIA, IEPEPadOTKU He(PTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTE€pPHbIE MPU3HAKU IMOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBA3b, MCIOJb30BATh COOTBETCTBYIOLIUE MOHSITHS NpHU
ONMCAHUM COCTaBa, CTPOCHMSI U CBOMCTB OPTaHMYECKUX COCANHEHU;

c(OpPMHUPOBAHHOCTh YMEHUI:

UCIIOJI30BaTh XMMUYECKYIO0 CUMBOJIUKY JJIsi COCTaBJIEHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYII OpraHuYeCcKuX
BELLECTB;

COCTABJISITh YPaBHEHUS XMMHYECKUX PEAKLHMM U PACKPBIBATH UX CYLIHOCTH:
OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUNA  IOCPEICTBOM  COCTaBIECHUS
AJIEKTPOHHOIO 0OanaHca »dTUX peaklui, peakiuil HOHHOro OOMeHa IyTEéM
COCTABJICHMSI X MTOJIHBIX M COKPAUIEHHBIX HOHHBIX YPABHEHHIA;



W3TrOTaBJIUBATh MOJIEIN MOJICKYJI OPraHUYECKUX BEIIECTB ISl WIUTIOCTPALUU
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATH MPUHAJIC)KHOCTh N3YYCHHBIX
OpraHUYEeCKUX BEIIECTB MO MX COCTAaBy M CTPOCHUIO K ONpeaeiaéHHOMY
KJaccy/Tpynne COCIMHEHUH, JdaBaTh WM Ha3BaHHMS 1O CHCTEeMaTHYECKOU
HomeHknatype (IUPAC) m mpuBoAWTh TpUBHAILHBIC HAa3BaHUS IS OTICIHHBIX
IPEICTaBUTENICH OPTraHMYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMIIEPHH,
ATWICHIJINKONb, (GeHos, (QopMaibIerul, aneTaablerujl, aleToH, MypaBbUHAs
KHUCIIOTa, YKCYCHAsl KUCIIOTa, CTEapUHOBAsI, OJIEMHOBAsS, TAJIbMUTHHOBAST KUCIIOTHI,
[JIMIMH, aJaHuH, MalibTo3a, (PYKTO3a, aHWIUH, JTUBUHUJ, U3OIPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

c(OPMHUPOBAHHOCTh, YMEHHUS OMNPEAENsATh BHUJ XHUMHYECKOW CBS3U B
OPraHUYEeCKUX COCIUHECHMSIX (KOBAJICHTHAass W WOHHAas CBsI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUS TPUMCHSATHh TIOJOKCHHUS TEOPUU CTPOCHUS
oprannueckux Beniects A. M. byTtiepoBa 11 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHUS;

cOpMHUPOBAHHOCT, ~ YMEHUH  XapaKTepU30BaThb  COCTaB, CTPOCHUE,
bu3nyueckue M XMMUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIUKJIOAIKAHOB, aJIKCHOB, AJIKQJUEHOB,
QJIKUHOB, apOMATHUYECKUX YIJIEBOJAOPOJOB, CIUPTOB, albJCTHJ0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3()DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKHUCJIOT, OEJIKOB, YyTJEBOJAOB (MOHO-, AM- U TMOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ I€HETHYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHCHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHA C WCIOJB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHUPOBAHHOCTh, YMEHUS TMOATBEPXKIATh Ha KOHKPETHBIX NPUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COSAUHEHUH OT
KPaTHOCTH M THITa KOBAJICHTHOM CBSI3H (G- U M-CBS3H), B3AUMHOTO BIIUSHUS aTOMOB
U TPy aTOMOB B MOJICKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTJIEBOJIOPOIHOTO
CeIpbsi  (He(Th, NPHUPOIAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepaboTKu U
PaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh BJAJEHUS CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYUYHBIX
METOJaxX MO3HaHUSA — HAOJIIOJACHUU, U3MEPEHUHU, MOJICTIUPOBAHUH, SKCIIEPUMEHTE
(pea’TbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 9TH 3HAHUS,

c(hOpMHPOBAHHOCTh yMEHUS IPUMEHSTh OCHOBHBIE orepanuu
MBICITUTEILHON JEATeIbHOCTH — aHaJlu3 W CHHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3ALIMIO, BBISIBJICHUE MPUYMHHO-CIIECTBEHHBIX CBS3€M — I U3y4YEHUs
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBSI3h XUMHUYECKUX 3HAHUH C
MOHATUSIMUA U TPEJICTABICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0ojee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MATE€pUAJIbHOTO E€IUHCTBA MHpA,
UCIIOJIb30BaTh CHCTEMHBIE 3HAHUS MO OPraHUYECKOM XUMHUU ISl OOBSICHEHUS U
IPOTrHO3UPOBAHMS SIBJICHUH, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPO.Y;

c(OPMHUPOBAHHOCTh YMEHHI: TMPOBOAUTH PACUEThl 1O XUMHYECKUM
dbopMynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIMOJIb30BAaHUEM (PU3NYECKUX
BEIMYMH (Macca, 00bEM Ta30B, KOJIMYECTBO BEILIECTBA), XapaKTEPU3YIOMIMX
BEILIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAaCUYEThl MO HAXOXACHUI0 XUMHUYECKOU
dbopMyIIBl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISM XUMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOrHO3UPOBATH, AHAJTU3UPOBATh U OLICHUBATh
C TMO3UIUMHA  SKOJIOTUYECKOW  O€30MacHOCTHM  MOCHEACTBUS  OBITOBOM U
IPOU3BOJCTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM C mepepaboTKon
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbIE 3HAHUS ISl IPUHITUS TPAMOTHBIX PEIICHUMN
npo0JieM B CUTYalUsIX, CBA3AHHBIX C XUMUEH;

c(hOPMHUPOBAHHOCTh YMEHUMN: CaMOCTOSITEJIbHO IJIAHUPOBATh M MPOBOIUTH
XUMUYECKUN HSKCHEPUMEHT (MOJIydeHHE W H3YyYEHHE CBOMCTB OPraHUYECKHX
BELIECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOJOPOAOB pPAa3IUYHBIX KJIACCOB U
KHCIIOPOJCOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHUE HKCIEPUMEHTAIbHBIX
3alady MO0 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOMIOACHUEM MPaBHII
Oe3omacHoro oOpamieHusi ¢ BellecTBaMU M JIA0OPATOPHBIM 00OPYJIOBaHUEM,
dopMynIupoBaTh IENTb HWCCIENOBaHUS, NPEACTABIATH B Pa3IMYHON (popme
pe3yJbTaThl SKCIEPUMEHTA, AHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

coOJI0/IaTh MPaBUIJIa HKOJOTHYECKHU 11eJ1IeCO00pa3HOro MOBEACHUSI B OBITY U
TPYJIOBOM JIEATETBbHOCTH B LIEJISAX COXPAHEHHUS CBOErO 370pPOBbSA, OKpPYKarollen
IPUPOIHON Cpebl U JOCTUKEHUS €€ YCTOWYMBOIO PAa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JCHCTBUSI HA >KUBBIE OpPraHU3MBI
onpeeEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica mokazarens [TK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS OPraHUYEeCKUX BEIIECTB B
IPOMBIIIIEHHOCTH U B OBITY C TOUKHU 3pE€HUS COOTHOUIEHUSI PUCK-T10JIb3a;

c(OpPMUPOBAHHOCTh YMEHUN: OCYIIECTBISATH II€JICHANIPABICHHBIM TMOUCK
XUMUYECKON nHMOPMAINHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4YHas
JUTEpaTypa, CpelicTBa MaccoBoil nHdopmaluu, IHTepHeT U apyrue), KpUTUIECKU
aHAIM3UPOBAaTh XUMHUYECKYI0 HH(OpMalMIo, nepepadaTbiBaTh €€ U UCIOIb30BATh
B COOTBETCTBUU C MOCTABJICHHON y4eOHO 3a1auei.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmIass m HeopraHUYecKas
XUMUSD» OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh MPEJICTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSX M TO03HABAEMOCTH SBJICHUM TPHUPOJBI, O MECTE W 3HAYCHUU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIECYEHUU YCTONYMBOIO
pa3BUTHUSI, B PEUICHUU NPOOJEM SKOJOTHYECKOM, PHEPreTUYEeCKOM M MHUILEBOU
0€30IacHOCTH, B Pa3BUTHUU MEIWIIMHBI, CO3JJaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPrUH, B OOECICUCHHH PAllMOHAJIIBLHOTO MPUPOAOIOIL30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJbTYphl 4YeJIOBEKa, a TaKke
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBBIO U MPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAralOIMe MOHATUS — XUMHUYECKUM DJJIIEMEHT, aToM, SJIpO aroMma,
W30TOIIbI, AJIEKTPOHHAsE 000JI0UKa aToma, S-, p-, d-aTOMHbIE OpOUTATH, OCHOBHOE U
BO30YXAEHHOE COCTOSIHHSI aToMma, THOpuau3aiusi aTOMHBIX OpOuTalied, HOH,
MOJIEKYJIa, BaJCHTHOCTb, OJEKTPOOTPHUIATECIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBsI3b (KOBaJEHTHAs, HWOHHAs, METAUINYECKas, BOJOPOJHAs),
KpUCTAJIMYECKasT PpeIIéTKa, XHUMHYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDIJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIMS, CTENEeHb JAUCCOIMAIUU,
BOJOPOJHBIN TIOKa3aTelh, OKHUCIHUTENIb, BOCCTAHOBHUTENb, TEIIOBOM dddexT
XUMHYECKOW peaKIu, CKOPOCTh XUMHYECKOW peaKInu, XMMUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TECOPHS AJICKTPOJIUTHUYCCKON TUCCOIUAINH, TEPUOINUYCCKUN
3akoH /.M. MeneneeBa, 3aKOH COXpaHEHUSI MaCChl BEILIECTB, 3aKOH COXPAHEHHUS U
MpEBpAIICHUS] SHEPTUU MPU XUMHUUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XMMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIKAIlMe B OCHOBE ITOHUMaHUS
NPUYMHHOCTA M CHUCTEMHOCTHM  XMMHMYECKMX  SIBJICHUM;  COBPEMECHHBIC
NpeACTaBICHUSI O CTPOCHUU BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSPHOM U
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHHS O MEXaHHU3Max XHUMHUYECKHUX
peaKkuuii, TEPMOAMHAMUYECKUX M KHUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHUs, 0 XMMHUYECKOM PAaBHOBECHH, PAaCTBOpAaX W AUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTUYECKUE CBEJICHHS O CBOWMCTBAxX, COCTaBe, MOJYy4YeHUU U O€30macHOM
UCIIOIb30BaHUN BaKHEUIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATeIbHOCTH ~ 4YEJIOBEKa, OOIIMX  HAyYHbIX  NPUHLIUNAX  XUMHYECKOIO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISABISATH XapaKTEPHbIC MPHU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCMOJb30BAaTh COOTBETCTBYIOIIUE TMOHSATUS MPU
OMMCAaHUU HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAILCHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIB30BaTh XUMUYECKYH) CHUMBOJIMKY IS
coctaBieHus (HOPMYJ BEIMIECTB M  yPaBHCHUM  XUMHYECKUX  PEAKIUH,
cucremarnueckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI OMPEACIIATh BaJCHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMUYECKOU CBSI3U (KOBaJEHTHAas,
WOHHAsA, METaJUINYecKas, BOJIOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOI'O BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BEILECTB OT
BUJA XMMHYECKOM CBSI3M W TUNA KPUCTALUIMYECKOM PpEIIETKH, OOMEHHBI U
JIOHOPHO-AKIIENTOPHBIM MEXaHU3MbI 00pPa30BaHUSI KOBAJICHTHOM CBS3H;

c(OPMHUPOBAHHOCTh,  yMEHUH:  KIacCU(PHUIMPOBATh:  HEOPTAHHMUYECKHE
BEILIECTBA 10 UX COCTABY, XUMUYECKHE PEAKIIUH MO PA3JIMYHBIM IMPU3HAKAM (UUCITY
U COCTaBy pearupyrolldx BeIIeCTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHUIO
CTENEHEH OKHUCICHHSI BJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajau3aropa u
JPYTHUE); CAMOCTOSITEIIbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH IS Kilaccupukanum
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIUYECKOro 3akoHa /l.
W. MenpeneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0OBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHUPOBAHHOCTh YMEHUMW: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XUMHUYECKHX OJJIEMEHTOB MEPBOrO—YETBEPTOrO IEPHUOJIOB
[lepuomnueckoin  cucremsl  JI.MI.  MeHnneneeBa,  HUCHoONb3yss  MOHATHUS
«IHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE M BO30YXAEHHOE HHEPreTUYECKHUE COCTOSHHS ATOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XUMHYECKHUX AJIEMEHTOB U HX
COCIMHEHUNW 10 mnepuojgam u rpymnmaM llepuogmueckon cucremsr [, .
MeHpneneeBa, Bal€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYECK;

c(hOpMHUPOBAHHOCTh, YMEHHI: XapakTepu30BaTh (OMHUCHIBATH)  OOITUE
XMMHUYECKME  CBOWMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIAThH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKHMH BEIECTBAMU C
MOMOIIbIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

c(hOpPMUPOBAHHOCTh yYMEHHUSI PACKpPbIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTaHOBUTENIbHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOTO OanaHca
ITUX PEAKIUH; peaKkIuii MOHHOTO OOMEHa MyTEM COCTaBIICHUS WX TOJHBIX U
COKpAalllEHHBIX  MOHHBIX  YpPaBHEHWM;  pEaKIUMid  TUAPOJIM3A;  PEaKUUH
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPEe TUIPOKCOKOMIUIEKCOB IIMHKA U alTFOMUHUS);



chOpPMUPOBAHHOCTh YMEHHS OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX pEaKkUui C y4éTOM HX IHEPreTHUYECKHX XapaKTEPUCTHUK, XapakTep
U3MEHEHUS CKOPOCTHM XHMMHMUYECKOM pEaKkIUH B 3aBUCUMOCTH OT pa3jIMYHbIX
(bakToOpoB, a TaKXKE XapakTep CMENICHUSI XUMUYECKOTO PABHOBECHSI IO BIUSIHUEM
BHEIIHUX Bo3zaeiicTBuil (mpunuun Jle [llarense);

chOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHWMUYECKHE DPEaKIIHH,
JeKallie B OCHOBE IMPOMBIIIJICHHOTO TMOJIYYEHHUs] CEPHOM KHUCIOTHI, aMMHaKa,
oOmIre Hay4yHble MPUHIMIBI XWMUYECKUX MPOU3BOJCTB; 1I€JIeCO00Pa3HOCTh
IPUMEHEHUS HEOPTaHWYECKUX BEILIECTB B NMPOMBINIJICHHOCTH U B OBITY C TOYKHU
3peHUs] COOTHOIICHHS PUCK-TIONB3a;

c(OpMUPOBAHHOCTh BJAJCHUS CHCTEMOM 3HAaHMH O METOJaX Hay4YHOTO
NO3HAHMS SIBICHUH NOpUpPOIbl — HAOIIOJEHUE, H3MEpEHUE, MOEIMPOBaHNUE,
AKCIIEPUMEHT (pEeaIbHBIA U MBICICHHBIN ), UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHUS MPU SKCIIEPUMEHTAILHOM HUCCIEA0BAaHUM BEILIECTB
U JUiss OOBSICHEHHS] XHUMHUYECKHUX SBIICHWH, HMEIOIUX MECTO B MPHPOJE,
NPaKTHYECKOH IeATeIbHOCTH YEJIOBEKa U B OBCEAHEBHON KHU3HU;

c(OPMUPOBAHHOCTh YMEHHUSI BBISBIISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUHU C
MOHATUSIMU U TPEJICTABICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJyiee 0CO3HAHHOTO TIOHUMaHUSI MaTepUATBHOTO €MHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
NOHATUN «MaccoBasi JOJISl BEIECTBA B PACTBOPE» U «MOJIAPHAS KOHLIEHTPALIUS»;
Macchl BeLIECTBa WM 00bEMA ra3a MO M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyUYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro 3 dexra
peaxiuu; 3HaueHUs BOJOPOJHOTO IMOKa3aTess pacTBOPOB KHCIOT M MIEIOUYed C
M3BECTHOM CTEMEHBIO JUCCOLMAIMU; Macchl (00bEMa, KOMMYECTBA BEIIECTBA)
OPOAYKTa PEaKIMH, €CIM OJHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpa C
onpeeIéHHOM MacCOBOM J10JI€il pacTBOPEHHOTO BEIIeCTBa WM JaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOJIYKTa peakiuu; OObEMHBIX OTHOUICHUH
ra3os;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IIAHUPOBAaTh U IPOBOAUTH
XUMUYECKUNA  DKCIEepUMEHT  (MIPOBEJCHHE  peakluuid  HMOHHOTOo  OOMEHa,
MOJITBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, OMPENEICHUE
CpeIsl PAcTBOPOB BEHIECTB C TIOMOIMIBIO HMHIWKATOPOB, H3yUYEHUE BIUSHUSA
pa3aMuHbIX  (PAaKTOPOB HA  CKOPOCTb XUMHUYECKOW  pEakiuu, peuicHHe
IKCHEPUMEHTANIbHBIX 3afauy 1o Temam «Mertamney u «Hemeramib») ¢
coOroicHUEeM IpaBuil 0€30IaCHOI0 OOpaIleHUs C BELIECTBAMHU U JIa0OpaTOPHBIM
o0opynoBaHueM, (opmynupoBaTh Ledb HCCIAEAOBAHUS, MPEACTABIATh B
pa3ianuHOil opMe pe3yabTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U OIECHUBATh UX
JIOCTOBEPHOCTD;



c(hOpMUPOBAHHOCTh YMEHUM: COOIIOIATh MpaBuUia MOJIb30BAHUS XUMUYECKOM
nocyoi M abopatopHbIM O00OpyJOBaHWEM, OOpaIIeHUs C BEMIECTBAMH B
COOTBETCTBHUHM C WHCTPYKIUSIMUA TIO BBITIOJIHEHHIO JIA0OPATOPHBIX XUMHUUYECKHX
OTIBITOB, JKOJOTHYECKH 11eJIeCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOMU
JEATEIBHOCTH B ILEJISAX COXPAHEHHUS] CBOETO 3JI0POBbSI, OKPYKAIOWICH MPUPOIHOMN
Cpeabl W JOCTHXKEHUS €€ YCTOWYHMBOTO pa3BUTHSA, OCO3HABATH OMNACHOCTH
TOKCHUYECKOTO JICUCTBUSL HA JKUBBIE OPraHU3MbI ONpPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHMUMas cMmbIch mokaszarens [IJK;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIICCTBISATH IIEJICHANPABICHHBIM TTOUCK
XUMHAYECKON nH(pOpMAIIK B pa3IMYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-HayuYHas
JUTEpaTypa, CpeicTBA MAaccOBO MHopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHATM3UPOBATh XUMHUYECKYI0 HH(OpMaInio, mepepadbaTeiBaTh €€ U UCIOIH30BATh
B COOTBETCTBHUH C MTOCTABJICHHON y4eOHOM 3amauei.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB U TeM (undgposBbie)
Kontpoasnbie | IlpakTuyeckue
n/n NPOrpamMMbI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHsI OPTaHUYECKUX coequHeHu A. M. 8 Yun.py
bytneposa
Hroro no paszneny 8
Paspnen 2. Yriesoaopoabl
21 [IpenenbHbIe YIII€BOAOPOALI — AJKAHBIL, 5 Yuun.py
' LUKIIOAJIKAHBI
)7 HenpenenbHble yriieBogOpOIbI: AKEHBI, 14 1 Yuun.py
' aJIKaJUEHBbI, aTIKUHbI
2.3 ApOMaTHYECKHE YIIIEBOIOPOIBI (aAPEHEI) 8 Yau.py
54 [IpupoiHbIE ICTOYHUKH YIJIEBOJIOPOJIOB U X 4 Yuun.py
' nepepaboTKa
2.5 ["a10reHIPON3BO/IHBIE YTIIEBOI0POIOB 4 1 Yuau.py
Hroro no paspeny 35
Pa3nes 3. Kuciopoacoaepskaiue opranHuyecKkue coeJHHeHHUs
1 Yun.py

3.1

Cruptsl. Genon

11




KapOoHuibHble COETUHEHMS: allbETU/IbI U Yuu.py
3.2 keToHbl. KapOoHoBbIe KHuCHA0ThL. ClOKHBIE 21
a¢upsl. Kupbr
33 VriaeBoanl 9 Yuun.py
Nroro no pazaeny 41
Pa3neua 4. Azorcoagepskanue opraHu4ecKue coeJHHeHHs
4.1 AMuHBI. AMUHOKHCIOTEL. benkn 12 Yuun.py
Hroro no pasneny 12
Pa3znen 5. BbicokoMoJieKyJ/JIsIpHbIE COeIUHEHUS
5.1 BBICOKOMONEKYIISIPHBIE COCTUHEHUS 6 Yun.py
Hroro no pazaeny 6
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KUIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne n/m P Kounrpoabubie | IlpakTHueckue (wipp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 9
anemenToB JI. . Menaeneena
12 Crpoenue BemectBa. MHOroobpasue 1 1
' BEIIECTB
1.3 XUMUYECKUE PEaKIuu 19 1 3
Hroro no paszneny 39
Paznen 2. Heopranuueckasi Xxumusi
2.1 Hewmerannsl 31 1
2.2 Meranbl 23 1
Hroro no pazaeny 54
Pasznen 3. Xumus v :Ku3Hb
31 MeToapl TO3HAHUS B XUMUH. XUMHUS U 9
' KH3Hb
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 4 8







IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acos

KonTpoJsbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
H3ydeHust

DJIeKTPOHHbIE
undposbie
o0pa3oBaTejibHbIE

pecypcbl

[IpeameT u 3HaYeHUE OPraHUYECKON
XMMHH, TIPEJICTABICHHE O MHOT000pa3uu
OPraHUYECKUX COCTUHEHUI

06.09.2023

DJIEKTPOHHOE CTPOCHHE aToMa yriepoa
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS ).
BasieHTHBIC BO3MOKHOCTH aTOMa yriepoia

06.09.2023

XuMHUYEcKas CBSI3b B OPraHMUECKUX
coeTMHEHUIX. MexaHn3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
cBsA3eH

07.09.2023

Teopust cTpoeHUs OPraHUuYECKUX
coennHeHuilt A. M. byrneposa

13.09.2023

Bunsl u3omepun: CTpyKTypHas,
IPOCTPaHCTBEHHAs!. DICKTPOHHbIE

3P PEKTH B MOJIEKYJIaX OPraHMYECKUX
COCIMHEHUN

13.09.2023

[TpencraBnenue o kaaccuuKalum U
cucrematnueckas HomeHkinatypa (IUPAC)
OpraHUYECKUX BEIECTB

14.09.2023

Knaccudukanus peakiuii B opraHu4ecKOi
XUMHH

20.09.2023




CucreMarusanys U 0000IEHUE 3HAHUHN 110
TEME

20.09.2023

AJKaHbBI: TOMOJIOTHYECKUHI P, 0O1Iast
dbopmya, HOMEHKIAaTypa U U30Mepus,
JJIEKTPOHHOE U POCTPAHCTBECHHOE
CTPOEHHUE MOJIEKYJI

21.09.2023

10

duznyecKkue 1 XMMHUECKHUE CBOICTBA
AJIKaHOB

27.09.2023

11

Haxoxnenve ankaHoB B IPUPOJIE.
CrniocoObl Mosy4eHus U IpUMEHEHHUE
AJIKaHOB

27.09.2023

12

[uknoankansl: o0mas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M1 XUMHUYECKUX CBOWCTB,
CHOCOOBI OJYYCHHUSI U IPUMECHEHUE

28.09.2023

13

Pemenne pacuy€THbIX 3a1a4 HA
OTpeieTICHUE MOJIEKYJIAPHON (OPMYJIBI
OpPTraHWYECKOTO BEIIECTBA M0 MaCCOBBIM
JIOJIIM aTOMOB 3JICMEHTOB, BXOISAIINX B €ro
cocras. CucreMaru3anus 1 0000IIeHE
3HAHWUM I10 TEME

04.10.2023

14

AJIKEHBI: TOMOJIOTUYECKHI psJl, 001as
dbopMyIia, HOMEHKJIATypa, 3JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CTpyKTypHas 1 LUC-TpaHC-U30MepHs
AIIKEHOB

04.10.2023

15

dusnueckue 1 XUMUYECKUE CBOMCTBA
ankeHoB. [IpaBnno MapkoBHHKOBa

05.10.2023




CrniocoObl 1osty4eHus U NpUMEHEHUE

16 AJIKEHOB 11.10.2023
[TpakTuyeckas padora Ne 1 o Teme
"
17 CE(?;CY;GHHHe JTUJIEHA U U3YyYECHUE €ro 11.10.2023
Pemenue pacy€THbIxX 3a1a4 Ha
18 ompezeNieHue MOJIEKYIIpHOM (popMyIIbl 12.10.2023
OpPraHUYECKOIo BEIIECTBA
AJKagueHsl: COnpsKEHHbIE,
19 M30JMPOBAHHbIE, KyMYJIHUPOBAHHBIE.
OCO6€II)-IHOCTI/I BJ;GK}”IFPZHHEFO CTpOEHHMS 18102023
20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTNEHOB 18.10.2023
21 CriocoObI nostyueHust 1 IpUMEHEHNE
aJIKaJUeHOB 19.10.2023
AJIKUHBI: TOMOJIOTHYECKHH psijl, oOmias
2 dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U
[IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIJI, 25.10.2023
buznyecKkue cBOCTBa
23 XHUMHYECKHE CBOMCTBA aJIKMHOB 75.10.2023
24 KauecTBeHHbBIE peaky Ha TPOMHYIO CBS3b 26.10.2023
25 CriocoObl nostyueHust 1 NpUMEHEHNe
AJIKUHOB 01.11.2023
26 Pemenue 3auz[aq: pacuéTel 10 ypaBHEHUIO
XHMHYECKON peakiuu 01.11.2023
27 CucremaTtu3zaiis U 0000IICHIE 3HAHUIN 110




TEMEC

02.11.2023

28

ApeHbBI: TOMOJIOTUYECKUH PsiJI, 00IIIast
dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
O€H3071a 1 TOJIyoJIa, UX (PUINIECKUE
CBOICTBa

08.11.2023

29

XHUMHYECKHE CBOMCTBA ApPCHOB: pC€aKnn
3aMCIICHHUA

08.11.2023

30

XHUMHUYECKUE CBOMCTBA APEHOB: PEAKLIUU
IIPUCOEANHEHHUS, OKUCIIEHUE TOMOJIOTOB
OeHzoua

09.11.2023

31

OCO0EHHOCTU XUMUYECKUX CBOMCTB
CTHpOJIa

15.11.2023

32

Pemenue pacuéTHpIX 3a1a4 Ha
OTIpeieIeHue MOJIEKYJIAPHON (OPMYITbI
OPraHUYECKOro BEIIECTBa

15.11.2023

33

CriocoObl nostyueHust 1 NpUMEHEeHne
apeHoB

16.11.2023

34

['eneTndeckast CBSI3b MEXKIY Pa3InYHBIMHU
KJIACCaMH YTJIEBOJIOPOIOB

22.11.2023

35

PacuéTel 10 ypaBHEHUSAM XUMUYECKUX
peakiuii. Cucremaruzanus 1 00001eHNe
3HAHUU 1O TEME

22.11.2023

36

[Tpupoausiii ra3. [lonytHble HETsAHBIE
rasbl

23.11.2023

37

KameHHbIi yroyib 1 IPOIYKThI €70
nepepaboTKu

29.11.2023

38

HedTs u ciocoOs1 €€ mepepaboTKy.




[TpyMmeHeHre NpoAyKTOB epepadboTKu
HeTH

29.11.2023

39

['eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMHU
KJIACCaMHU YTJIEBOJOPOIOB

30.11.2023

40

["asioreHonpon3BOIHBIC YIIIEBOI0POIOB:
AJICKTPOHHOE CTPOCHHUE; PEAKIIHH
3aMeIeHUs raJoreHa

06.12.2023

41

JleiicTBue 1Ie/I0UeH Ha
rajoreHnpoun3BoiHbIe. B3anmonaeiicTere
JIUrajJoreHajJKaHoOB C MArHUEM M IIHHKOM

06.12.2023

42

Cucremaruzanus U 0000IIeHNe 3HAHUN 110
pazneny "YrieBomoposr"

07.12.2023

43

KonrponbHas padora no teme
"Yranesonopozst"

13.12.2023

44

[penenbHbIC OHOATOMHbBIE CITUPTHI:
TOMOJIOTHYECKHI psif, obImas Gpopmyia,
CTPOEHHE MOJIEKYJI, HU30MEPHH,
HOMEHKJIATYpa, KJIaCCU(PHUKAIIHS,
buznyeckue cBOCTBa

13.12.2023

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CIIUPTOB

14.12.2023

46

CriocoOblI motyueHus 1 IpUMEHEeHNe
OJTHOATOMHBIX CIIUPTOB

20.12.2023

47

[TpocTeie 3¢upbl: HOMEHKIATYpa U
U30MepHsl, 0COOCHHOCTH (PU3UUECKUX U
XUMHYECKUX CBOMCTB

20.12.2023

48

MHuoroatoMHEIE CIIMPTHI: OTHJICHITIUKOJIb U
IIMOCPHUH, UX (1)I/I3I/I‘I€CKI/IC Hn XUMHNYCCKHEC

21.12.2023




CBOWCTBA

CrrocoOnbl MMOJIY4YCHHA U IPUMCHCHUC

e MHOTOaTOMHBIX CIIMPTOB 27.12.2023
50 deHoJI: CTPOCHHE MOJIEKYJIbI, (PU3NIECKUE
cBoicTBa. TOKCHYHOCTH (heHoIIa 27.12.2023
51 XuMHUECKue CBOMCTBaA (heHoa 28.12.2023
5 CnocoOslI oNTy4eHus U IPUMEHEHUE
denona 10.01.2024
[TpakTuueckas padora Ne 2. Pemenue
53 AKCIIEPUMEHTAIIbHBIX 33/a4 110 TEME
"CHI/I;)TBI u penomunr" " 10.01.2024
54 Cucremaru3zanyst 1 0000IIeHNE 3HAHUH 110
TeMe 11.01.2024
Anbaerupl ¥ KETOHBI: DJIEKTPOHHOE
55 CTpOEHHUE KapOOHMIBHOM TPYTIIIHI;
TOMOJIOTHYECKHUE PSJIbI, 001Ias popmyIa, 17.01.2024
MU30MEpHsl 1 HOMEHKJIaTypa
56 Anbpaerusipl ¥ KETOHBI: GU3NYECKUE
CBOWCTBA; peaKLUU PUCOECTUHEHUS 17.01.2024
57 Peakinu OKUCIICHUS U KaYSCTBCHHBIC
pEaKIMU allbJIETUI0B U KETOHOB 18.01.2024
58 CriocoObI MOTy4YeHUS aTbJICTHIOB U
KETOHOB 24.01.2024
OaHOOCHOBHBIE TpefieNibHbIe KApOOHOBBIE
59 KHCJIOTBI, 0COOCHHOCTH CTPOEHUS UX 24.01.2024
MOJICKY T
60 N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX




KHCJIOT, UX (PU3UYECKHE CBOMCTBA

25.01.2024

61

XHUMHYECKHE CBOMCTBA MpEACIIbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT

31.01.2024

62

Oco0OeHHOCTH CBOICTB MypaBbUHON
KHCJIOTBI. MHOTOOOpa3ue KapOOHOBBIX
KUCJIOT

31.01.2024

63

OCOOEHHOCTH CBOWCTB: HETIPEIEIbHBIX H
apoMaTHYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucinort. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

01.02.2024

64

[TonsiTve 0 MPOU3BOIHBIX KAPOOHOBBIX
KHCJIOT

07.02.2024

65

CriocoObI nostyueHust 1 IpUMEHEeHNe
KapOOHOBBIX KHCIIOT

07.02.2024

66

CrnoxxHbI€ 3(OUPBI: TOMOJIOTHYECKUHN P,
obmas popmyia, uzoMepus u
HOMEHKJIaTypa

08.02.2024

67

dusnyeckre U XUMHUYECKUE CBOMCTBA
a¢hupoB

14.02.2024

68

Pemenue pacy€THpIX 3a1a4: 110 yPABHEHUIO
XMMHYECKOW PEaKMU, HA ONIPEETICHNE
MOJIEKYJIIPHOUM (hOPMYJITBI OPTaHUYECKOTO
BEILIECTBA

14.02.2024

69

[Tpaktuueckas padora Ne 3. Pemenue
HKCIIEPUMEHTANIBHBIX 3334 110 TeEMe
"KapOonoBsie KucioThl. CroxkHbIE 3puph"

15.02.2024

70

Kupsl: ctpoenue, pusndeckue u




XUMUYECKHE CBOMCTBA (TUIAPOIIU3)

21.02.2024

71

Oco0eHHOCTH CBOWCTB JKUPOB,
COJIeprKalIuX OCTaTKH HENPENEIbHBIX
JKUPHBIX KHCIO0T. JKupsl B ipupoje

21.02.2024

72

MBIJ'Ia KaK COJIN BBICIIUX Kap60HOBBIX
KHCJIOT, UX MOIOLICC HeﬁCTBHC. [lousTHE O
CHUHTCTHUYCCKUX MOIIINX Cpe,I[CTBaX
(CMC)

22.02.2024

73

['eneTndeckas CBSI3b yriaeBOAOPOIOB U
KHUCIIOPOJICO/IEPIKAIUX OPTaHUYECKUX
BEIICCTB

28.02.2024

74

PacuéTel 0 ypaBHEHUSAM XUMUYECKUX
peakuuii

28.02.2024

75

CI/ICTCMaTI/BaI_II/I}I )51 0606II_ICHI/IG 3HAHUH 110
TEMEC

29.02.2024

76

OO0m1as XxapakKTepUCTUKA YTIIEBOJIOB U
KJaccuguKanus yrieBoaoB (MOHO-, IU- U
MOJIMCaXapHU/Ibl)

06.03.2024

77

Monocaxapusl: pu3nyecKre CBOMCTBA U
HaX0XJIEHHE B IPUPOJIE

06.03.2024

78

IIpuMeHeHne IIII0KO3bI, €€ 3HaYCHUE B
JKU3HENEATEIIBHOCTU OpraHn3ma

07.03.2024

79

I[I/Icaxapm[m: caxapo3a, MaJIbTO3a U
nakTo3a. HaxoxneHue B npupoac u
MNPUMCHCHHUC AUCAXapHuI0B

13.03.2024

80

[Tonmucaxapuapl: CTpOSHHE MAaKPOMOJIEKYT,
du3nUecKre U XMMHYECKHE CBOMCTBA,
pUMEHECHUE

13.03.2024




81

[TonsTre 00 HNCKYCCTBCHHBIX BOJIOKHaX

14.03.2024

82

Pemienue PaCUYCTHBIX 3a1a4 Ha
OMpCACIICHUEC JOJIM BbIXOAa MPOAYKTA
pCaknun OT TCOPECTHICCKHU BO3MOKHOI'O

27.03.2024

83

Cucremarusanus U 0000IIeHNEe 3HAHUN 110
pazneny

27.03.2024

84

Kontponbhas pabota no teme
"Kucnopocoaepxanme opraHn4eckKue
coequHeHus"

28.03.2024

85

AMUHBL: KTacCUpUKAIHS, CTPOCHUE
MOJIEKYJI, o01mas popmyna, usoMmepusi,
HOMEHKJIaTypa 1 (pu3ndecKre CBOMCTBa

03.04.2024

86

XUMHUUECKUE CBOMCTBA alu(paTHIecKux
aMUHOB

03.04.2024

87

AHunuH: CTPOCHUC aHUJINHA, 0COOEHHOCTH
XUMHYECKUX CBOMCTB aHMINHA

04.04.2024

88

CrniocoObl 1osty4eHus U IpUMEHEHUe
amnpaTHIECKUX aMUHOB

10.04.2024

89

AMMHOKHUCIIOTBI: HOMEHKJIATypa U
u3oMepusl, (U3nIecKre CBOMCTRA.
OTI{GJH)HI)IG npeaACTaBUTCIIN O~
AMHWHOKUCJIOT

10.04.2024

90

XHUMHUYECKHE CBOMCTBA AMHWHOKHCJIOT, UX
OMOJIOrHYECKOE 3HAYCHHE aMUHOKHUCIIOT.
CuHte3 u TUAPOJIN3 NCNTUI0B

11.04.2024

91

benku kak npupoiHbIe NOIUMEPBI;
CTPYKTYpbI O€JIKOB

17.04.2024




92

XUMHUYECKHUE CBOMCTBA OEIIKOB

17.04.2024

93

A30Tcozlep>1<au1ne reTCPOUUKINYCCKUC
COCAMHCHUS. HyKJIeI/IHOBLIC KHUCJIOTHI:
COCTaB, CTPOCHHUEC U OuoJoruyeckas POJIb

18.04.2024

94

[Tpaxtnueckas padota Ne 4. Perenue
AKCIIEPUMEHTAIIbHBIX 3a/a4 110 TEME
"A3oTcoepKaliie OpraHn4ecKue
coenuHeHus"

24.04.2024

95

[TpakTuueckas padota Ne 5. Permenue
HKCIEPUMEHTANIBHBIX 337134 110 TEMe
"PacriozHaBaHuE OPraHUYECKUX
coequHeHui"

24.04.2024

96

KonTponbhas pabota no teme
"A30TcoAepKaliue OpraHnueCcKre
coequHeHus"

25.04.2024

97

OcHOBHbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN U
METOBI UX CUHTE3a —II0UMEPU3aLIUs U
MOJIMKOHICHCALIMS

08.05.2024

98

[TnacTMaccel. Y Tum3anus u nepepadoTka
IIaCTHUKA

08.05.2024

99

DnacToMepbl: HaTypaJIbHBIN
CHUHTETHUYECKHE KayuyKu. Pe3nna

15.05.2024

100

BonoxkHa: HaTypalibHbIE, HICKYCCTBEHHBIE,
cuHTeTnyeckue. [lomumeps! ciennaabHOTO
Ha3HAYCHUS

15.05.2024

101

[TpakTnueckas padora Ne 6. Pemenue




3KCH€pI/IMeHTaJ'II)HI)IX 3a4a4 I10 TEMEC
"Pacrio3zHaBaHue miracTMacc ¥ BOJIOKOH"

16.05.2024

O00011IEHNE U CUCTEMATH3ALINS
102 MU3YYEHHOI'0 MaTepualla 1o Teme

"BBICOKOMOJIEKYJISIPHBIE COETUHEHMS"

22.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KUIACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

KonTpoabnbie

Bcero
padoThI

IIpakTyeckue
padoThI

Jlara
U3ydeHusl

DJIeKTPOHHbIE
undposbie
o0pa3oBaTe/ibHbIE

pecypchl

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH
aJIeMEHT. M30TOIbI

CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB,
KBAaHTOBBIC HHCJIA

Knaccudukanus XuMU4eckux 3J1eMeHTOB (s-,
p-, d-, f-amemenThI)

PacnipesiesieHne 31EKTPOHOB TI0 aTOMHBIM
opOuTaIIM

DneKTpOHHBIE KOH(UTYpAIIMK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM
COCTOSIHUU

DJeKTpOHHBIE KOH(PHUTYpaIlMd HOHOB.
DIEeKTPOOTPULIATETEHOCTh

[lepunonnueckuii 3akoH u [lepuonnueckas
crucTemMa XMMHUYECKuX 3semeHToB /I, U.
Menzeneesa, CBSI3b C COBPEMEHHOM TEOPHUEH
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBONCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH
MPOCTHIX U CJIOKHBIX BEIIECTB MO IPYIIaM U
nepuoiam

CucreMatusanusg 1 0000IIEHNE 3HAHUH 110




TEMEC

10

Buapl xumudeckoit cBs3u. Mexanu3Mbl
00pa3oBaHMs KOBAJIGHTHOM CBSI3U.
Bonopoanas cBsizb. MexMoneKysipHbIe
B3aNMOICHCTBHS

11

BaneHTHOCTh 1 BaJleHTHBIE BO3MOXHOCTH
aToMOB. CBS3b JIEKTPOHHON CTPYKTYPbI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOEHUEM

12

[IpencraBieHus 0 KOMIUIEKCHBIX
COCIMHEHMSX: COCTaB U HOMEHKJIaTypa

13

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHus. Turbl
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA
BEILIECTB

14

[TonsTHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBneHune o KOJIJIOUIHBIX pacTBOPax

15

VcTuHHBIE PaCTBOPHI: HACHIILIEHHBIE U
HEHACBILL[EHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparst

16

CrniocoObl BbIpa)keHUsI KOHIIEHTPALUU
pacTBOpOB

17

Pemenue 3a1a4 ¢ UCMOJIB30BAHUEM TTOHSITHIA
""MaccoBast 10J1s1 paCTBOPEHHOTO BemecTra',
"MoJIsIpHas KOHIIeHTparus"

18

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX BEILECTB

19

Cucremaruzanys 1 0000IeHNEe 3HAHUHN 110
TEME




20

KonTponsnas pabora o temam "Crpoenue
aroMma. [lepronnueckuii 3aKOH 1
[Tepuonuueckasi cucTeMa XUMHIECKUX
sneMmeHnToB JI. 1. Menpaeneesa", "Crpoenue
BelecTsa. MHOrooopasue BemniecTs"

21

Knaccudukanus XuMHU4ecKux peakiui B
HEOPraHWYECKON U OPraHN4eCKON XMMUH.
3aKOH COXPaHEHMs MaCChl BEIIECTB; 3aKOH
COXPAHEHHUs U NPEBPAIICHNS SHEPTUU IPU
XMMHYECKHUX PEaKIMAX

22

TernoBbie 3 (HEKTH XUMUYECKUX PEaKITHIA.
TepMoxuMHuUyeckre ypaBHEHHUs

23

Brraucnenus no YpaBHCHHUAM XUMHUYICCKUX
peaKHI/Iﬁ U TCPMOXUMHNYCCKUM YPABHCHUAM

24

CKOpOCTh XMMUUYECKOHN peakinu, e
3aBUCHMOCTH OT PAa3JIMYHBIX (PAKTOPOB.
Karanus u xaranuzatopsl

25

['oMoOreHHbIe ¥ reTeporeHHbIE peaKIuu

26

[IpakTuyeckas padora Ne 1 o reme
"BausiHue pazauuHbIX (PaKTOPOB HA
CKOPOCTh XUMUYECKOH peakiuu"

27

OO0patuMble U HEOOpaTUMBbIE PEAKLINH.
XHUMHUYECKOE PAaBHOBECHE

28

[IpakTuueckas pabora Ne 2 o teme
"Bnusiaue pa3nuuHbiX GpakTopoB Ha
MOJIO’KEHNE XUMUYECKOTO paBHOBeCHUS"

29

DrekTpoautnyeckas guccormanusi. CuibHbIe
U cria0bie AIIeKTposuThl. CTeneHnb




JUCCoManun

HNonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBopoB. Bogopoausiii mokasaresns (pH)
pacTtBopa

31 I'maponus cosneit. Peakiuu, nporekaronue B
pacTBopax AJMEKTPOIUTOB
[IpakTuueckas pabora Ne 3 o Teme

32 "XuMuyeckue peakliuy B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakiuu. Baxueinme oKuCIuTenu u
BOCCTAaHOBUTEIHN

14 MeTo/1 3IeKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
OanaHca

15 DNEKTPOIN3 paCTBOPOB U PACILIABOB
BEIIECTB

36 Pemenue 3a1au pa3nuyHbIX TUIIOB

37 Perenue 3a1a4 pa3mu4HbIX TUTIOB

13 CucremaTtu3zanus 1 00001IeHNE 3HAHUN 1O
teme "XuMuyeckue peakuuu"

39 KonrtponbHas padora o Teme "Xumuueckne
peakiuun"
[Tonoxxenue HemetamioB B [lepuoanueckoi

40 CUCTeMe XUMHUYECKHX dneMeHToB Jl. 1.
MenzeneeBa U 0COOCHHOCTH CTPOCHUS UX
aroMoB. dHU3nUYECKUE CBOMCTBA HEMETAJIIIOB

A1 AnnoTponusi HEMETaUIOB (Ha IPUMEPE

KHCIIOPOJa, cepbl, hocdopa u yriepoia)




Bonopon: nonyuenue, puznueckue u

42 XMMHYECKHUE CBOMCTBA. ['upuabl
lanmorensl: HAXOXKIACHHUE B IPUPOJIE, CIOCOOBI

43 NOJy4YeHuUs, PU3NIECKUE U XUMUYECKHE
CBOMCTBA
["anorenoBoniopoabl. Baxknelue

44 KHCJIOPOJICOIEPKALUE COEUHEHMUS
rajoreHoB
JlaGopaTopHbIe U IPOMBITINICHHBIE CITOCOOBI

45 MOJIy4eHUs rajoreHoB. [Ipumenenue
rajioreHOB U UX COCAUHEHUMN
[IpakTuueckas pabora Ne 4. Pemenue

46 JKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TEME
"T"asorensr”
Kucnoponu: nabopatopHusie u

47 MPOMBINIJICHHBIE CTIOCOOBI MTOTYYCHHSI,
¢uznyeckue U xumuueckue csoictra. O30H.
[IprMeHeHre Kucaopoia U 030Ha

48 Oxcupl 1 NEPOKCUIBI

49 Pemienue 3amayd pa3iMyHbIX TUIIOB
Cepa: HaXOXJeHHUE B IIPUPOJIE, CTIOCOOBI

50 NOJy4YeHHUs1, PU3NIECKUE U XUMUYIECKHE
CBOMCTBA

51 CepoBoaopo, Cyabhusl

5 Kucnoponcoaep:xaiiue coeJMHEHUSI CEPBI.
Oco0eHHOCTH CBOMCTB CEPHON KHCIIOTHI

53 IIpaktuyeckast padora Ne 5. Pemenue

AKCIEPUMEHTAIbHBIX 3a/1a4 1o Teme "Cepa u




eé coequueHus"

A3oT: HaXOXKIACHUEC B IPUPOAC, CIIOCOOBI

54 NOJy4YeHHUs, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPUJIbI

55 Kucnopoconepxamime coeqMHEHNs a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [Ipumenenne a30Ta 1 €ro COSAMHEHUH.
A30THBIE y10OpeHus
docdop: HaAXOkKAEHUE B IPUPOJIE, CIIOCOOBI

57 NOJy4YeHHUs, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcuabl hochopa, pochopcoaepxarniue
kucnoTbl. Conu pochopHO KUCTOTHI

59 [Ipumenenue docdopa u ero coeAMHEHUH.
dochopHbie y1oOpeHHs
[IpakTuyeckas padora Ne 6. Pemenue

60 HKCIIEPUMEHTAJIbHBIX 3a/a4 10 Teme "A30T U
dochop u ux coenuaeHU"
VYraepon: HaXoXAEHUE B IPUPO/IE,

61 QJIOTPONHbIE MOAN(UKAIUK; (PU3HUECKUe U
XHUMHUYECKHE CBOMCTBA, IPUMEHEHHE

6 Oxkcun yriepona(Il), oxkeun yraepona(IV),
YTOJIbHAS KUCIIOTA U €€ CONU

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Kpemuuii: HaxoxaeHue B IpUpoJie, CiocoObI

64 NOJy4YeHHUs, PU3NIECKUE U XUMUYECKHE
CBOMCTBA

65 Oxkcua kpemaus(IV), kpeMHHEBasE KHCIIOTA,




CHJIMKAThI

HpI/IMCHeHI/Ie KpEMHHA U €TO COCJIUHECHUM.

06 Creko, ero noyixy4eHue, BUbl CTEKIIa

67 Pemenne 3a1a4 pa3aMyHbIX TUIIOB

68 CucremaTtu3zaius ¥ 0000IICHIE 3HAHUN TT0
teme "Hemeramibr"

69 KoHTtponbHas padora mo teme "Hemerammsr"

70 AHanm3 pe3yiabTaToB KOHTPOJIBLHOU PabOTHI,
KOppEKIIHs OIHO0K
[Tonoxenune metamios B [lepuoanyeckoit

71 CHUCTEME XMMHUYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000J104€K aTOMOB METAJJIOB

7 O6mue ¢puznyeckue CBOMCTBa METAIOB.
[IpumeHeHre METaIOB B OBITY U TEXHUKE

73 CmutaBsl MeTasuioB. Kopposust MeTauios

74 Pemienue 3a1au pa3auuHbIX THIIOB
DNIEKTPOXUMHUYECKUH P HATPSIKSHUI

75 MeTauioB. O0IIMe CrIocOObI MOTYUYSHUS
METAaJIJIOB
OO6mras xapakrepucTruka MeTauioB [A-
rpynnsl [leppoandeckoi cuctemMbl

76 XMMHYECKUX 3JIeMeHTOB. HaTpuii u kanuii:
nojiyueHue, GU3n4eckue 1 XuMHIeCKHe
CBOICTBa, MPUMEHEHHE MPOCTHIX BEIIECTB U
UX COEIUHEHUI

77 O6mas xapaktepucTuka MetamuioB [1A-

rpynnsl [lepuoandeckoi cuctemMbl




XUMHUYECKHUX DJIEMEHTOB. Marauii u

KaJIBLIWIA: TTIOJTy4YeHue, GU3nIecKkue u
XMMHYECKHUE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCTUHEHUHN

78

XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79

AoMUHUN: ony4yeHue, pusndeckue u
XUMHYECKHE CBONCTBA, MPUMEHEHHE

80

AMpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCH/IA aTFOMHUHMS,
TUIPOKCOKOMIIJIEKCHI aJIFOMUHUS, UX
IPUMEHEHHE

81

Pemenne 3aa4 Pa3IM4YHbIX THUIIOB

82

[IpakTuueckas padora Ne 7. Pemenue
SKCIIEPUMEHTANIBHBIX 3a]a4 I10 TEME
"MeTaJibl IIaBHBIX oArpynmn"

83

OO01mast XxapaKTEpUCTHKA METAIIJIOB
no6ouyHbIX ToArpymnm (b-rpyrmm)
[Mepronnveckoit CHCTEMbI XUMUYECKUX
JJIEMEHTOB

84

DuU3NYECKNEe U XUMHUYECKHE CBOMCTBA XpoMa
U €r0 COeIMHEHUH, NX TPUMEHEHNE

85

Baxwuelime coelMHEHNS MapTraHa.
[Tepmanranar kanus, €ro OKUCIUTEIbHbBIC
CBOMCTBA

86

dusnuecKkre 1 XUMUYECKUE CBOMCTBA XKelle3a
u ero coenuHeHuil. [lomyuenue u
IIPUMEHEHUE CIUIABOB JXKeJle3a

87

dusznyeckue U XUMHUUECKIE CBONCTBA MCOU U




€€ COeIMHEHM, UX IPUMEHEHNE

dusznyeckue 1 XMMHUUYECKHE CBOMCTBA ITUHKA

88 U €70 COEAMHEHUH, UX IPUMEHEHNE.
I'mapoKCOKOMILIEKCHI IMHKA
[Tpaktuueckas padota Ne 8. Pemienne

89 9KCHEPUMEHTAIbHBIX 33734 110 TeEMe
"Mertasiel TOOOYHBIX OArpymm"”

90 Pemrenne 3ama4 pa3an4HbIX TUIIOB

o1 O06o0011eHNe U CUCTEMAaTU3ALMsI U3YYEHHOTO
MaTepuaia rno reme "Merasuibl"

92 KonTtponbHas padora o teme "Mertaibr"

93 AmnHanu3 pe3yiabTaToB KOHTPOJIBHOU pabOTHI,
KOppEeKLHs OIHO0K
Posb xuMuu B obecrieueHnn yCTOHYNBOrO

94 pas3BuTHA yenoBeyecTBa. [loHsaTHE O
HAYYHBIX METO/IaX UCCIIEJOBAHUS BEILIECTB
HayuHble IpyHLIMIIBI OpraHU3a|H

95 XMUMHUYECKOT0 IPOU3BOJICTBA.
[IpomblnIeHHBIE CTTOCOOBI MOTY4YEHUS
BAKHEUILIUX BELIECTB

96 XHMMHYECKOE 3arpsi3HeHUE OKpY Karolen
CpeZibl M €ro MOoCJIEeACTBUS

97 XHUMHUA U 310POBbE YEIOBEKA.
JlexapcTBeHHBIE CpEACTBA

08 Xumus nuimu. Poiabs xumun B obecriedeHnn
NUILEBOH Oe30MacHOCTH

99 Kocmernueckue u napdromepHbie cpeacTsa.

briToBasg xumus




XuMHs B CTPOUTENBCTBE. BaskHenmne
100 CTPOUTEIBHBIE U KOHCTPYKIIMOHHBIE
MaTepHabl

101 XHMHS B CEJIHLCKOM XO3SIUCTBE.
Opranuveckre 1 MUHEPAILHBIC YI00peHUs

Cucremarusanuus U 0000IIeHNE 3HAHUN 11O
TEME

102

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., Jlynun B.B.;
nox penakiueit Jlyauna B.B., O61miecTBo ¢ orpaHMYeHHOM OTBETCTBEHHOCTHIO

«IPODA»; AkunonepHoe oodmectBo «M3narenberBo «IIpocBemenne»

METOANYECKUE MATEPUAJIBI IS YUUTEJA
O.C.I'abpuensu,l.I".JIpicoBa
«Xumus-10»

”(yrioyOJieHHBIH

ypoBeHb)M.,” JIpoda

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NUHTEPHET

https://foxford.ru/teacherdashboard

https://interneturok.ru/

https://my.1september.ru/

http://www.fipi.ru/






