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INOACHUTEJIBHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpeHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0pa3oBaTeILHOM IPOTPAMMBI CpEIIHETO o01ero
obpazoBanusi(POIl COO), npeacrapnenHsix B denepaqbHOM TroOCyJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
denepauuy, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TnOJNOXKeHHW «CTparermm pasBUTHS BoOcOUTaHuA B Poccuiickoi
®epnepanuu Ha nepuon o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHSI Ha YPOBHE YIUIYOJIEHHOTO HW3Y4YEHHUS 3aHMUMAEeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHOHAay4yHOTO oOpa3zoBaHus yuammxcs 10-11  kmaccos.
N3yuenue mpeamera, pealM3yeMoe B YCIOBUAX JU(PEepeHInpPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAHO OOecneunuTh 00Ie00pa30BaTEIbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHUKOB IIMKOJbI, HEOOXOIUMYIO JIJIs
aJanTaluyd UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKe IS
MPOJOIKEHUS OO0YUEeHHsS B OpraHuU3alusiax MpodecCUOHABLHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XMMHM Ha3HaY€HUE MOpeaMeTa «XHUMHS» MOIydaeT
NOAPOOHYI0  WHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3yJbTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIAH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpoW obecrneynBaeT
MOJIy4YeHHUE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHUs, BOCTUTAHUS U PA3BUTHS OOYYaIOIIUXCS CPEACTBAMM IIPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTopas npeaycMaTpUBaET
OTpeNieSICHUe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCIIEI0BATEIHLHOCTH
M3yUYeHUs] y4eOHOro MaTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEePUCTUK; TMOJIXO0JI0B K (OPMHUPOBAHUIO COIEPKATEIHLHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX TOCTHKEHUN OOyJaromuxcs B
paMKax HWTOTOBOM aTTecTanud B (QopMe E€IWHOTO TOCYIapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriryOJIEHHOTO U3YUYEHUSI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 005S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEMEHHU, PEKOMEHIyeMOTro
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOAMYECKYIO MHTEPIPETALMIO LIEJIEH U 3a/1a4 U3yYEeHHUsI NTpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TakKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOYyYalolEerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TmpeaelaMd YCTaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIFOIIEH,
KOTOpasi JI0JKHA OMNpPEAEIAThCS B COOTBETCTBUM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nudpepeHIpoBaHHOTO OOyYEHHMSI Ha ypPOBHE CPEIHEro o0miero oOpa3oBaHUs
XUMHUS Ha YPOBHE YINIYOJIEHHOTO U3YYCHHUS HAMNpaBJIIeH Ha pean3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  A3TalloM  MOJYYEHUs  XHUMHYECKOTro
oOpa3oBaHMsI B paMKax H3YyYEHHsI CIELHAIbHBIX €CTECTBEHHOHAYYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3ydeHHE TMpeaMeTa «XUMHS OPUCHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBannii PI'OC COO Kk miIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETo 001ero o0pa3oBaHUS
U3yyeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLHMAIBHOTO Pa3BUTHS OOydarolmmxcs, Ha (OpMHUpPOBAHUE Yy HHX
OO0IIIe-NHTEIIEKTyalIbHBIX YMEHUN, YMEHUHN palMoHaIu3aluu y4eOHOTO TpyJa |
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» u «OOmas u
HEOPraHUYECKasi XUMHUSD COCTABIIET COBOKYMHOCTh MPEAMETHBIX 3HAHUM U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs NIpeaMera. JDTa CUCTEMaA
3HAHUM TMOJydYaeT ompeneiaéHHOE TEOPETHUUECKOe OTOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yrayOn€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAQUMTEJIBHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTAaX U CBOMCTBaX WX COECJWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
IIPEICTABICHUN O CTPOCHUM BEIIECTBA, XMMUYECKOM CBS3UM U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKIUH, paCCMATPUBAEMBIX C TOYKU 3PECHUS XUMUYECKONH KUHETUKHU
U TepMoaMHamMuKH. HM3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMBbl XHWMHUYECKHX 3JEMEHTOB Oa3upyercs Ha COBPEMEHHBIX KBAHTOBO-
MEXaHUYECKUX TMPEACTABICHUSAX O CTPOCHHHM aToMa. XHUMHUYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUYECKUX U3MEHEHUH MpHu €€ 00pa30BaHUU U
pa3pylieHuH, a TaKKe ¢ TOYKH 3pEeHUs] MEXaHU3MOB e€ oOpaszoBanus. 3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpOBaHMEM  TpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX MPOIeccax U ANEKTPOJIU3€E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opraHmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIIMHEHUN yaenseTrcs oco0oe BHUMaHKE BOMPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIIyOJIEHHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAenEéHHOro npoduis (riaBHbIM
oOpa3oM Ha UX CTPYKTYypy U XapakTep [JONOJHEHUH K oOmel cucreme
MPEIMETHBIX 3HAHWIN) OKA3bIBAIOT BIUSHHUE CMEXKHBIE TIpeIMeThl. Tak, Hampumep,
B COJCpP)KaHUU MpeaMeTa JJis KJIaCCOB XUMHKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHUe OyIyT MMEThb AJIEMEHThl yueOHOro martepuana no oOmel xumuu. [Ipu
U3YYEHUU TMpeJAMeTa B JAHHOM CJyyae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MMO3HAHMS, OOITHOCTh 3aKOHOB U TEOPUW B XUMUU U B (PU3UKE: aTOMHO-
MOJICKYJIIpHAsi Teopusi (MOJEKyJsIpHasi Teopus B (U3HKE), 3aKOHBI COXPAHEHUS
MacChbl M DHEPrUU, 3aKOHBI TEPMOJAMHAMHKHU, 3JIEKTPOJIU3A, MPEIACTaBICHUS O
CTPOEHUU BELIECTB U APYToe.

B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJACCOB XUMHUKO-
Oouonoruueckoro npoduiast OONbLINI yAeNbHbII BeC OyleT UMETh OpraHuveckas
xumus. B aTOM ciiydae mpenocTaBisieTCss  BO3MOXKHOCTH i Oosee
OOCTOSITEILHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alld  KJIETKH  Kak



OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIST, K HPUMEPY, TaKHUe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JIMIOUAbI, OCJIKH, YIJEBOMAbI, HYKJICHHOBBIC
KUCJIOTHI U apyrue. [Ipn 3ToM 3HaHUA O COCTaBE M CBOMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIy’)KaT OCHOBOM I HW3y4YEHUS
CYIIIHOCTH MpOIEcCOB (POTOCUHTE3A, JIbIXaHUSI, TUILEBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHUPOBO33PEHUS, OCBOCHHUS
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAaHUM M3y4eHHe NpeaMera «XHUMHUsS» Ha YriIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SIX C Y4YE€OHBIMH MpeaMETaMH, BXOJISAIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuHBIE NpeaMeThl», «MaTtemaruka u
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Ipn u3ydyeHun yuyeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAUUMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pemienne
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa MpPeaIoiaraet
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B 0OeCredYeHHH
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00ecCleyeHnn palroOHAIBHOTO MPUPOJONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHAAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMHUYECKUX PEAKUHU, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIIKUX
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0yJarOIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN A7 OOBSICHEHUS
KIIIOYEBBIX HAEH U MPOOJeM COBPEMEHHOM XWMHUH, IJIsl OOBSICHEHUSA W
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;



TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UIIMKA SKOJIOTHUECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOMI M MPOU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEIIECTB;

e YyIIyOJICHWE TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJMMBIX JUIsI TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SIBJICHHUM, HMEIOIIUX MECTO B
NPUPOJE, B MPAKTUUECKON 1€ATETbHOCTH U MIOBCEIHEBHOM KU3HH.

B nmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
(GyHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs NMPU U3YUYCHUU
npeaMeTa «XUMHS» Ha  YIIyOJIEHHOM  ypPOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKE 1IETU U 3a7a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I0O3HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O0O0JIACTH TEOPETHYECKUX U
MPUKIATHBIX HCCIIECIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMU K OOYYEHHMIO W T[IO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

e Ppa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYAIbHBIX M TBOPUYCCKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBPHON U OOIIECTBEHHOM JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opmMupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIONOJIL30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIBTYPbI, TPUOOPETEHUE OIbITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN AEeITESIbHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIS M3YUCHHUS XUMHH Ha yTITyOJEHHOM
ypOBHE cpeaHero obiiero odpazoanus, coctapiseT 201 yac: B 10 kmacce — 102
yaca (3 gaca B Henento), B 11 kinacce — 99 yacos (3 daca B Hezeno).

OcHoBHBIMHU (GOpMAMHU KOHTPOJIS

CTEMEHU JIOCTHMXKEHHUS TUIAHUPYEMBIX PE3YJIbTATOB MPOTPAMMBI SIBISIIOTCS TECTHI,
CaMOCTOSATENbHBIE PAa0OThI, MPAKTUUECKHE M KOHTPOJbHBIE PabOTHI, OIEHKA 3a
YCTHBIE OTBETHl M CMBICIIOBOE UTEHHE, MPOEKTHI, MPE3CHTALUU, JIOKJIAIbI.
HUrorosas omenka 3a kypc xumuu 10 kmacca Qopmupyercs Kak cpenHee



apupMeTHYECKOe M3 OIICHOK 3a TEMaTHYE€CKHE KOHTPOJIbHBIE paboThl (8), B 11
KJIacce - KaK cpeiHee apu(pMETHUECKOE U3 OI[CHOK 32 TEMAaTHUYECKHE KOHTPOJIbHBIC
paboThI (8) 1 uToroBoM oreHku 3a 10 kiacc.

OueHuBaHue pEe3yIbTaTOB oOpa3zoBaTeIbHOM NEeSITETbHOCTH
OCYULIECTBIISETCS OLEHKAMH «5», «4», «3», «2» 1 10 KpUTEPHUSIM, TP ITOM HOPMBI
U KPUTEPUH OLECHUBAHMS, AJITOPUTM BBICTaBICHUS  OLEHKH, 3apaHee

O3BY4YMBAKOTCA O6y‘-IaIOHII/IMCH.



COAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHHU.

[IpenMer W 3HAaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma Yrjepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma Yrjepojia. XHMHYECKas CBSI3b B
OpPraHUYECKUX COCAUHEHMSX. Tulbl TUOpPUAM3ALMU aTOMHBIX OpOuTanei
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
aKLENTOPHBINA). THUIBl MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpnuHapHasi, BOHas U TpoWHas cBi3b. CrocOObI pa3phiBa CBS3EM B MOJIEKYJaxX
oprannyeckux BemiecTB. [loHsTe o CcBOOOAHOM paaukane, HyKJIeopuie Hu
anekTpodue.

Teopuss crpoeHuss opraHudeckux coeauHeHu A.M. byrtnepoBa w
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMSI
OpraHMYECKUX coequHeHuW. MonekynspHble W CTPYKTYpHBIE  (POPMYJIBL.
CrpykTypHble (GOpMyJbl pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl wW30MeEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu oOpraHuyeckux BemiecTB. [loHaTtue o
dbyHKIIMOHAILHOM Tpy1me. ['omonorus. I'omonornyeckue psasl. CucremaTuyeckas
HOMeHKJaTypa opranndeckux coeauHennid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OT/IEJIbHBIX MTPEACTABUTEIICH.

OcobenHocT U Kiaccu(UKaIus OpraHuYecKux peakiuid. OKHCIUTETHHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH B OPTaHUYECKON XUMUHU.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YUYEHUS BEIIECTB U WX IPEBPAIICHUM:
O3HAKOMJIEHHUE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMbITHl MO MPEBPAIICHUI0 OPraHMYEeCKUX BEIIECTB IMPU HATPEBAHUU
(taBneHue, OOyTJIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHWE MOJENEH MOJIEKYJ
OpTraHUYECKUX BEILIECTB.

YriaeBoaopoasl.

Ankanbl. ['oMosioruueckuil psaj ankaHoB, o0mias popMyiia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX OpOuTanei yriaepoaa, 6-cBs3b. DU3NUYECKUE CBOWMCTBA
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMEUICHUs, W30MEpPU3aLINH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[MKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY] alKeHOB, Sp*-
ruOpuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-cBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLMH IPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOMHOM CBA3M, MOJUMEpHU3alMu U OKucieHus. [IpaBmio MapKOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpPHU3alMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YTIeBOJOPObl (apeHsl). ['oMonoruueckuil psii apeHOB,
oOmast popMysa, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PeaKlUy 3aMEIIeHUs] B O€H30JIbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamus ctupoia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHBIN yrojib U MPOAYKTHI ero nepepadotku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHOrpynmy. /JleficTBue Ha TaJIOT€HIPOM3BOJIHBIE BOAHOTO U CIHPTOBOIrO
pactBopa wWIENOYHA. B3auMoOaelCcTBHE IUTAJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpPraHUYECKUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE AallETWIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICTUPOBAHUE MOJIEKYJ
YTJIEBOJOPOIOB U FaJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MoJekya (Ha mpumepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JEeruaparaluy, OKHUCIEHUs,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKOAbL W riauuepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBienne o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMyYeHUS W NPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
O0enzosibHOTO sipa. Puszndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB (enona. KauecTBeHHble peakunu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIBHOM Tpynmnbl. ['oMoJIOrMYeCcKUe psisibl allbJETUI0B U KETOHOB, 00IIas
dopMyna, mzoMepuss U HOMEHKIaTypa. DU3MUecKUe CBOICTBA aJbJETHJIOB U
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
Crioco0b!I OJTy4eHUs1 U IPUMEHEHHUE alIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KuUCIO0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepUPUKANM, PEAKIUH C YYaCTHEM YIJIEBOJAOPOJIHOTO pajguKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenu BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE W XUMHUYECKHE CBOMCTBA: THUAPOJIU3 B KHUCIOW U
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwras xapakTepucTHka yriaeBooB. Knaccudukanus yrieBoaoB (MOHO-, AH-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxAeHHe B npupoje. POoTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAaHABIMBAKOIINE AUcaxapuisl. I 'naponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJu3, KAaYECTBEHHAsl pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydeHUue >3PUpoB emtonao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha albJeTUJIbl (C THUIPOKCUIOM
nuammuHcepeopa(l) u  ruapoxcuaom  wmemu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), BzanmonaeiicTeue
Kpaxmaja C MOJIOM, PEIICHUE DKCIEPUMEHTAIBHBIX 33/7a4 Mo TemMaM «ChupThl U
dbenomwly, «KapooHoBbie KHCIOTHI. CII0KHBIE YPUPHDY.

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue Moliekys, oOmmas ¢opmyiia, U30MepHus, HOMEHKIATypa U (puznueckue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUJIMH — TMpeACTaBUTEIb aMHHOB apomaTuyeckoro psjaa. CrtpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJse aHminHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] M TpuMeHeHue anudaruueckux amMuHOB. [lonydyeHue aHuiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzoMmepusi. OTAeabHbIC TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 ¥ THAPOJINU3 TIETUIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: THUIPOJIM3, JCHATYypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3yYEeHHUsS BEIIECTB W HMX IPEBpalleHHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepkaiiue OpraHuYecKue COEIUHCHUS n «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS].

OCHOBHbBIE€ TOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIHIIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOoBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bonokna: HaTypasbHbIe (XJIONOK, HIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmumepsl CHELUATBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEPUMEHTANIbHBIE METOJbl HW3YUYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOW (OpMyJbl OPraHUYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJISIPHON  (pOPMYJIbI OPTaHMYECKOTO0 COeAUHEHHS 1Mo Macce (00béMy)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) NPOIYKTOB
peaklMM W/WIM HCXOJIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIyYEHUs], ONPENEICHUE JIOJAM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKH
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peannsanust MeXIpeaMETHBIX CBS3EH MPU U3YYEHNH OPTaHMYECKON XMMHH B
10  kimacce  OCYIIECTBISICTCS  Y€pe3  HCIOJb30BaHME  Kak  OOMIMX
€CTECTBEHHOHAYYHbIX NOHATHUH, TaK W TOHATHH, HPUHATBIX B OTIEIBHBIX
IpeMeTaxX eCTECTBEHHOHAYYHOIO LIUKIIA.

OO01Me ecTeCTBEHHOHAYYHbIE TOHSTHS: SBJICHUE, HAYYHBIA (PakT, TUNOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHUE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKUl YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEJIUYUHBI, €IUHUIIBI HU3MEPEHHUS, CKOPOCThb, DHEprus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMHYEeCKUl 3nemMeHT. M3oTonbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIecKiux 3JIeMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JI.UN. Menneneera. CBA3b NEPUOIAUECKOrO 3aKOHA U [lepronnueckor CHUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M1. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBA3U. KparHeie cBa3u. Bonopoanas cCBs3b.
MexmoneKyJIapHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHCHUIN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIECTB.

[Tonstue o nucnepcHeix cucremax. Mctunublie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BELIECTBA B PaCTBOPE, MOJISIpHAasl KOHIEHTpanus. HacellieHHbIe 1
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaruys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATLHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKON W OpraHu4ecKou
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPrUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatuMble U HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHUsl. PaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpaTypa, AaBJICHUE U KOHIICHTPAIlMU BEIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakuuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnIuTeNb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHST U BOCCTAHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETon 3JIEKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHUE TMEPOKCUJA BOJAOPOJa B NPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, HM3yUYEHUE BIMSHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xuMmusi.

[Tomoxenne HemeraiwuioB B llepmogmueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znuecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUS HEMETAIJIOB (HAa MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢gusznueckne M XUMUYECKHME CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMHUYECKUE CBOMCTBA. | asloreHOoBOAOpOAbl. BaxkHeunire KuciopoacoaepKaline
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U NX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINIJICHHBIE CIIOCOOBI TOTYYCHHS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBouctBa. CepoBogopon, cyinbduasl. Oxcupn cepoi(1V), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUIbl. OKCHABI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucHOThL. [Ipumenenue a3ora
U €r0 COeTMHEHHUI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraeponoMm. Okcua yriaepona(ll), oxcun yrinepona(lV), yronbnas kuciora u eé
colii. AKTUBUPOBAHHBIA YyTroyb, ancopOuusa. Dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKuU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(l1V), kpemHHEBas KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBoWcTBa MeTauioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  MetawioB.  OOmMe  CrocoObl
MOJTyYeHUS METaJJIOB: TUIPOMETAILTYprus, MUPOMETAILTYPIHUs,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mass xapakrepuctuka MmetamwioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Obmas xapakrepuctuka metauioB |IA-rpynmer [lepuoguueckoit cuctembl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nuecKkue u
XUMHUYECKHE CBOMICTBA, INPUMEHEHHE MPOCTBIX BEIIECTB W HMX COEIUHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuid. AmQoTepHbIE CBOICTBAa OKCHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB T1o0ouHbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

duznyeckre U XMMAYECKHE CBOMCTBA XpoMa U ero coearuHeHuil. OKcuapl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUpbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Du3nYeCcKrne 1 XMMHYECKHE CBOMCTBA MeIIU U €€ coenuHeHuil. [lomyuenne n
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUJIA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHs] BEIIECTB W HUX MPEBpAIICHUI:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KHCIIOPOAE, H3y4YEHHE KOJUIeKIMH «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKEJI€3a C PacTBOPAMH KHCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«T"anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAUHEHUSN,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl HOOOYHBIX MOATPYII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax II0O3HAHHWS W METOAOJOTHH HAYyYHOIO HCCIIEIOBAHUS.
HayuHble npuHUIKNBI OpraHUu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllsieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliuieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHHE OKPY’KAIOIIEH Cpelbl U €ro MOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsiT © 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XWMHS TAIIKA: OCHOBHBIC KOMITOHEHTHI, TTUIIEBBIC N100aBku. Poibh xumuu B
oOecIieuyeHn UIIeBOW 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUSl MPENapaTtoB OBITOBOM XHMHU B ITOBCEIHEBHOM
JKU3HU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIILCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE Y100pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHasibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuainsl g 31€KTpOHUKU. HaHOTEXHOIOTUN.

PacuérHble 3anaumn.

Pacuétpl: Maccel BemiecTBa Wiau oO0bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB MMEET IpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJAE PACTBOpPAa C OIPEICIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTAa PEAKLIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanust  MeXnpeAMETHBIX  CBA3€W TMpU  HU3YUYEHUH  OOmmer u
HEOpPraHu4ecKorM xuMuu B 11 Kilacce ocylIecTBISIETCS YEPE3 MCIOIb30BAHUE KaK
OOIINX €CTECTBCHHOHAYUYHBIX IMMOHATHH, TaK U MOHSATHH, MPUHATHIX B OTACIBHBIX
peaMeTax eCTECTBEHHOHAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHOHAYYHbIE TIOHATHS: SBJICHUE, HAy4YHBIN (DakT, rumnoresa,
TEOpHsl, 3aKOH, aHaJlU3, CUHTE3, KJaccuduKalus, nepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

dusnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, O0OBEM, arperaTHOE COCTOSHHME BEIIeCTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, CAMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKICHHOBBIC KUCIOTHI, (DePMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pPECYPCHL.

TexHoNorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIyPIusi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUINEBAS MIPOMBIILICHHOCTD,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJaroNMMHUCS POCCHUHCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIecce pean3aiui 00pa3oBaTeIbHON NEATeTbHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M TMPAKTUUYECKOW JAEeSTEeILHOCTH
oOydJaronuxcs B MPOIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQXEHUS K 3aKOHY U MIPABOIOPSIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOPYECTBA B 00JIACTH TEOPUU MU TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;



UHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM M MOCIEIYIOLIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIlUH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYJAOBOM JEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COI[MAJIbHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HU3YUYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YuUCJIe Ha OCHOBE MMPUMEHEHUS TTPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccun W peann3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU IEI€CO00PA3HOT0 OTHOLICHHS K MPUPOJE KaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAIEHOTO MPUPOIOTNOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJMYusl Pa3BUTOrO 3KOJOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIBTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MPEACTaBICHUS] 00 OKpY’KalollleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJId B
CO3/JaHUM HOBOM 0a3bl MaTepUAIbHON KYyJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUHN, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUEHUSI Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cdepax MpodhecCHOoHaTbHON
JEATEIIBHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC yUe€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIEe HeiicTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M yCTaHABJIMBATH WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KiIacCU(PUKAIMKA BEIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX MO3HABAaTEIbHBIX M IMPAKTHUYECKHX 3a]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKHX
peaKkuuu;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOMIOATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTH;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wuHPOpMaNKK, HEOOXOJUMOW [JIi BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.



KoMmyHMKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe HeiCTBHUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JIMCKYCCHUH, BBICKA3bIBaTh UI€H, (DOPMYIUPOBATH CBOU MPEJI0OKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/I0KEHHOM 3a1a4H;

BBICTYNIATh C NPE3EHTAUMEH pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSATEIBHO WIH COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKON PabOThI MO HCCIIEIOBAHUIO CBOKCTB
M3Y4YaeMbIX BEUIECTB, peaIu3aluyd y4eOHOro NpoeKTa, U POpMyIHpPOBATH BHIBOJIBI
II0 PE3yJIbTaTaM IIPOBENEHHBIX MCCIEAOBAHMM ITyTEM COIIACOBAHUS MO3ULUN B
Xo7ie 00CyX/1eHHUs 1 OOMEHA MHEHUSIMH.

Pel"y.]'lﬂTl/lBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble HeﬁCTBHH:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEIBLHOCTh, ONpenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBAThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHGHUM YYEOHBIX U HCCIENAO0BATENbCKUX 3ajad, BbIOUpaTh Haubolee
b EeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMoOaHaW3a H
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUU Ha yTITyOIEHHOM
YPOBHE Ha YPOBHE CpPEIHEro OOIIEero oOpa30BaHUS BKIIOYAIOT CHEIU(PUICCKUC
JU1s1 yaeOHOro mpeaMeTa « XUMUsH Hay4dHbI€ 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJIBI JCATEILHOCTH
MO TOJYYEHHUIO HOBOT'O 3HAHUS M MPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX
CUTyalUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMsAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUH NPEAMETHBIE PEe3yJbTaThl MNPEACTABICHBI [0 TOJaM
M3yYCHUS.

10 KJIACC
[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:



c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOM, SHEPTETUUECKON U
MUIIEBOI 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3/IaHUHA HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieueHun PalMOHAIBHOTO
MPUPOOIIOIL30BaHNs, B (OPMHUPOBAHWH MHUPOBO33PEHUS W OOIIEH KYJIbTYpPbI
YeJIoBeKa, a TaKKe »OKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BIIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUN AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOEC W BO30YXIEHHOC
COCTOSIHUSI aToMa, TuOpuau3alusi aTOMHBIX oOpOuTanel, HOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIECHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YTIIEPOIHBIN CKEIET, GyHKIMOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (opMynsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuuecKas,
ONTUYECKAasl), H30MEpPbl, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. WM. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalieHUs] DHEPrHUM TIPH XUMHUYECKHUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdexThi, opueHTanTsl | u Il pona);
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BAaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (Ha MpUMEpPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIME MOHSATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHMIA:

MCIIOJIb30BaTh XMMHUUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPAMIEHHBIX W CKEJIETHBIX) (POPMYJT OPraHUIECKUX
BEILIECTB;



COCTABJISITh YPABHEHUS XUMHYECKUX PEAKIIMA W PACKPHIBATh WX CYITHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMi  MOCPEACTBOM  COCTaBICHHS
AIEKTPOHHOIO OallaHca 3TUX peaKlMil, peakuuii HOHHOTO OOMEHa IyTEM
COCTABJICHMSI X TOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: YCTAHABIMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBYy M CTPOCHUIO K OIpEACIEHHOMY
KJacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIbHBIE HA3BaHUS I OTIEIbHBIX
IpeCTaBUTENICH OPraHNYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUIEPUH,
ATUJICHTJIMKONb, (EeHOJ, (opMalbACTUll, aleTadbACTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsS, TATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (GpPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpPraHUYECKUX COCAMHEHHAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh yMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. BytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

chOpMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJKEHOB, aJIKAJIUCHOB,
AJIKUHOB, apOMAaTHYECKHX YTJIEBOJOPOJIOB, CIHUPTOB, albJETHI0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOAOB (MOHO-, AW- W TOJIMUCAXAPHJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKIY  HUMH  ypaBHEHUSMU
COOTBETCTBYIOIIMX XHMHYECKHUX PEaKIUd C MCIOJb30BAaHUEM CTPYKTYPHBIX
(opmy;

c(OPMHPOBAHHOCTh, YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPAaTHOCTH ¥ THITa KOBAJICHTHOMU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSTHHSI aTOMOB
Y TPYIIIl aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKH yTIICBOIOPOIHOTO
Coipbsi (He(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTHYECKOE MPUMEHEHHUE MPOAYKTOB NepepadoTKy;



c(hOpPMHUPOBAHHOCTh BIAJICHUS CHCTEMON 3HAHWK O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPCHUH, MOJCITUPOBAHUH, YKCIICPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHSITh OCHOBHBIE onepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJICACTBEHHBIX CBA3CH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUUYECKUX 3HAHUM C
MOHATHUSIMU W TPEACTABICHUSMU JPYTUX E€CTECTBEHHOHAYYHBIX MPEIMETOB JJIs
0osee OCO3HAaHHOTO TOHMMAaHHUSl CYIIHOCTH MaTE€pPUAIbHOTO €JIMHCTBA MHPA,
MCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBICHUMN, UMEIOIIUX €CTECTBEHHOHAYUHYIO MPUPOY;

cOPMHUPOBAHHOCTh YMEHHI: TMPOBOJUTH PACUETHI MO XUMUYECKHUM
dbopMynaM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCMOJIb30BAaHUEM (DU3MUECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMyJibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHus, IUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTH YEeJIOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJb30BaTh MOJIYUYEHHBIE 3HAHUS JUIsl IPUHSITUS TPAMOTHBIX PELICHUN
po0JIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (TOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTaHHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM TPABHII
O0e3omacHoro oOpalieHusi ¢ BeHleCTBaMU M JIA0OPATOPHBIM OO0OpPYIAOBaHUEM,
dbopMyIHpoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIATh B pazIMuyHou dopme
pe3yJIbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OILICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUMBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HA >KUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUS COOTHOUIEHUSI PUCK-TI0JIb3a;



c(hOpPMHPOBAHHOCTh, YMEHUUW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUIHBIX UCTOYHHUKAX (HaydHas U y4eOHO-HAydHAS
JauTepaTypa, CpecTBa MaccoBoi uHbopmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHAIM3UPOBaTh XUMHUUECKYIO0 MH(OpMaIuio, nepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHONW y4eOHOH 3a1auei.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD» OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ U 3HAYECHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIICYCHUU YCTONYMBOIO
pPa3BUTHS, B PEIICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJMIIMHBI, CO3JaHUHM HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMUPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJbTyphl YEJIIOBEKa, a TakKXKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY 370pPOBBIO M IPUPOJHOMN

cpene;
BIAJCHUC  CHCTEMOM  XUMHUYCCKUX  3HAHHUH, KOTOpas  BKJIKOYAcCT:
OCHOBOITOJIATalOIINe TOHATHS — XUMHUYCCKHM DBJIEMEHT, aToM, SJIpO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHMS aToMa, THOpHUAM3alMs aTOMHBIX OpOuWTalel, HOH,
MOJIEKYyJia, BaJEHTHOCTb, DJICKTPOOTPHUIIATEIBHOCTb, CTENEHb  OKHUCJICHHUS,
XMMHUYECKasi CBs3b (KOBAJEHTHAs, HWOHHAs, MeETAUIMYECKas, BOJOPOJIHAs),
KpUCTaJUIMYeCcKas peueérTka, XUMHYeCKas peakius, pacTBOp, JJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAass JTUCCOIMAIIMS, CTENEHb JIUCCOIMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBON »hPeKT
XHMHYECKON peakiuu, CKOPOCTh XUMHUYECKOM peaklMu, XUMUYECKOe PaBHOBECHUE;
TEOPUM M 3aKOHBI (TCOPHS DJCKTPOJUTHUYECKON JTUCCOLMAIIUM, TEePUOIUYCCKUN
3akoH [[.1. MenpneneeBa, 3aKOH COXPaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU TPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XMMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallieé B OCHOBE ITOHHWMAaHUS
NPUYUHHOCTA M CHCTEMHOCTHM  XHMMYECKMX  SIBJICHUW;  COBPEMEHHBIC
MPEACTaBICHUs] O CTPOCHUU BEIIECTBA HA aTOMHOM, HMOHHO-MOJICKYJISPHOM U
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSX  HX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAaX M JUCIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIb30BAaHNN BAKHEUIIIMX HEOPTAaHMYECKUX BEILECTB B OBITY M MPAKTHYECKOU



NESTENIbHOCTH ~ YeNOBeKa, OOIMMX  HAay4YHbIX  NPHUHIUNAX  XUMHYECKOTO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUIl: BBIABIATH XapaKTePHBIC MPHU3HAKUA TMOHITHIA,
YCTaHaBIMBATh UX B3aWMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHSITHUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
cocTtaBieHUs: (GOpMyJT BEUIECTB M  YpPaBHEHHM XUMHUYECKUX  PEaKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
BEILECTB;

c(OpMUPOBAHHOCTb YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3U (KOBAJICHTHAs,
WOHHAs, METaJUInYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBSACHATH 3aBUCHUMOCTh CBOMCTB BELIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOH PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c()OPMHPOBAHHOCTh ~ yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3JINYHBIM MPU3HAKaM (YUCILy
U COCTaBy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakinu, U3MEHEHHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajau3atopa u
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccupukauuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUI;

c(OPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOJUUECKOrO 3aKoHa /[,
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MNEPHUOIOB
Ileppnognueckonn  cucremsl  JI.MI.  MenneneeBa,  HUCHOJNB3ysS  MOHATHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNnu», «OCHOBHOE U BO30YXIEHHOE JHEPreTUYECKUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHUYECKUX HJIIEMEHTOB U HX
coequHeHMM no mnepuojgam u rpynnam Ilepuonnueckou cucremsr J[. U.
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHHE T€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLUN;



cOPMHPOBAHHOCTh yYMEHUS PACKpPhIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEICTBOM COCTABJICHHUS JIEKTPOHHOTO OajaHca
ITUX PEAKIUH; PEaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3d;  PEaKUIHMU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh, yMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XAMHUYECKUX PEAKIUU C YYETOM HX IHEPre€TUUECKUX XAPAKTEPUCTHK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW PpEAKUHH B 3aBUCUMOCTH OT PA3JIUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3zaeicTBuid (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKUE PEaKIIHH,
JIeKAIUE B OCHOBE MPOMBIIIJICHHOTO IOJIYYEHUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlue Hay4yHble TMPUHIUINBI XUMHYECKHUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pE€HUS COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABI — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSThH 3TH 3HAHUS MPU IKCIIEPUMEHTATIBLHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATENBbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUSI BBISIBIISATh B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASA KOHLIEHTPALUSI»;
MaccChl BeIIeCTBa WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
i 00bEMY OJHOTO W3 YYaCTBYIONIUX B PEAKIIMU BEIIECTB; TEIJIOBOro 3 dexra
peaKlMu; 3HAYEHUs] BOJAOPOJHOrO IMOKAa3aTeNsl PACTBOPOB KUCIOT W IIEJIOYEH C
M3BECTHOM CTEIMEHbIO JAUCCOIMAIlMM;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA MUIM JAHO B M30BITKE
(MuMeeT TpHWMECH); JOJIM BBIXOJA MPOAYKTa PEaKInu;,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMHYECKUA  JKCIepUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeHa,
MOATBEPKICHNE KAYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEILIECTB, ONPEACICHUE
Cpeapl pPacTBOPOB BEIIECTB C IOMOIIBIO HWHAWKATOPOB, HW3YyUYEHUE BIIUSHUSA
pa3MyHBIX  (AKTOPOB HA CKOPOCTb XHMHMYECKOW pEeaKIMu, peIIeHHe



SKCHEPUMEHTANbHBIX 3afad 1o TemaM «Metaweyy u  «Hemeramis») ¢
COOJII0IEHNEM TTpaBUJI O€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a0OpaTOPHBIM
oOopynoBanueM, (HOpMyIUpOBaTh II€db HMCCIICIOBAHUS, TMPEIACTABIATH B
paznuyHOi dopMe pe3yNbTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTH;

c(hOpPMHPOBAHHOCTh YMEHUI: COOJIOIATh TTPaBUIa TIOJIb30BaAHUS XHMHUYIECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAaIIeHWS C BEIIECTBAMH B
COOTBETCTBHUHM C WHCTPYKIMSIMH TIO BBIMOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpelbl M JOCTHXKEHHS €€ yCTOWYMBOIO Pa3BUTHs, OCO3HABAThb ONACHOCTb
TOKCHUYECKOTO JICUCTBUSI HA JKMBBIC OPTaHU3MbI OINpPEJCIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH IIEJICHANPABICHHbBIN TOUCK
XUMHUYECKON MH(POpMaINK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeacTBa MaccoBoil nHGopmanuu, HTepHET U Apyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaLuio, nepepadarbiBaTh €€ U UCIOIb30BATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM
Kourposbubie IIpakTHyeckue
n/n NpOrpamMmbl Bcero
padoThI padoTsbI
Pazjen 1. Teopernueckue 0OCHOBBLI OPraHUYeCKOH XUMHH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 8 1
byrneposa
Hroro mo pazneny 8
Pa3znea 2. YrieBoaopoanbl
51 [IpenenbpHbIE YTIEBOJOPOIBI — aJTKaHBI, 5
' UKJIOATKAHbBI
HenpenenbHble yrieBogopO/Ibl: aJIKEHBI,
2.2 P Y P 14 1 1
QJIKQJTUCHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBo0po/bl (apeHbl) 8 1
24 [IpupoHbIE HICTOYHUKH YTJIEBOIOPOIOB U MX 4
' nepepaboTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOAOPOAOB 4 1
Hroro mo pazneny 35
Pasnen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Crnuptsl. ®enon 11 1 1
KapOonunbpHbIe COeAMHEHNUS: abICTHIBI 1
3.2 keToHbl. KapOoHoBbIe KucaoThl. ClOKHBIC 21 1 1

a¢upsl. XKupsl




3.3 YrineBoasl 9
Hroro no pazneny 41

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 12
Hroro no pazgeny 12

51 BricokoMoeKyIsIpHBIE COSTMHEHUSI 6
Hroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

Ne i/m Konrpoubnsie IIpakrnyeckue
NPOrpaMMsbl Bcero
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoguueckuii 3aKoH
11 u [lepuoanueckas cucteMa XUMHYECKHX 9 1
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHoroo0Opasue 11 1
BEIIECTB
1.3 XUMHUYECKUE PEAKIIHU 19 1 3
Htoro no pazneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemeranst 31
2.2 MeTais 23
Hroro no paszneny 54
Pa3znen 3. Xumus u :Ku3Hb
31 Mertobl NO3HaHUS B XUMUU. XUMUS U 6 1
KU3Hb
Hroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 99 8 8







IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
Ne T OcHOBHBIE BUABI OneHovyHLIe
eMa ypoka
IeTeJIbHOCTH cpeacrsa
XapakTepuzoBaTh  OCOOEHHOCTH CraproBas
v 1 cocTraBa u CTpOCHUA JUArHOCTHUYCCKasa
OK I.
P OpTraHUYECKUX BEIICCTB. pabota

IIpenmer u 3HaueHue
OpPraHUYeCcKOW XUMHUH,
IIPeJICTaBICHHUE O

KnaccupummpoBats ux Ha OCHOBE
MIPOUCXOXKACHHUS U TIEpepabOTKH.

ApryMeHTHpOBaTh
MHOT000pa3uu OpraHNYeCKUX
. HECOCTOATENBHOCTh  BHTAIM3MA.
COEIMHEHUH
OHpe}IeHHTL OTJIMYUTCIIBHBIC
0COOEHHOCTH yTJIEBOAOPO/IOB.
VYpoxk 2. YerHbli onpoc

DNEKTPOHHOE CTPOEHUE aTOMa
yriaepoaa (OCHOBHOE U
BO30YXIEHHOE COCTOSIHUA).
BanenTHbIC BO3MOKHOCTH
aroma yriaepoja

Paznuuate noHsTHSA
«BAJICHTHOCTBY» U «CTEICHD
OKHCIIEHUSD.

VYpok 3.

XuMmudeckas CBsi3b B
OpPTaHUYECKUX COCTUHCHUSX.
MexaHu3MBI 00pa30BaHUS
KOBAJICHTHOM CBSI3H, CITIOCOOBI
paspbiBa cBsi3el

CocTaBisTh MOJCKYJISIPHBIC U
CTPYKTYpPHBIE ()OPMYIIBL.
KnaccuduiupoBatb KOBaJllCHTHEIC
CBsI3M 1O KPaTHOCTH. OOBSICHSTD
SIBIIEHUE M30MEPUU U B3AUMHOE
BIIUSTHUE aTOMOB B MOJIEKYJIE

YcTHbli onpoc

Vpok 4.

Teopus crpoenus
OpraHUYECKHUX COCTUHEHUM A.
M. bytieposa

DopMyJIIpPOBATHE OCHOBHBIE
IIOJIO’KEHUS TEOPUHY XUMUYECKOI0
ctpoenust A. M. Bytnepoga.

YcTHbIl onpoc

VYpoxk 5.
Bunst u3oMepuu: CTpyKTypHasi,
MPOCTPAHCTBEHHAS.

OOBSCHSTH SBICHUE H30MEPUH H
B3aUMHOE BIIMSIHUE aTOMOB B
MOJIEKYJIE

VYcTHBIif onpoc




OnexTpoHHBIE 3 eKThI B
MOJIEKyJIaX OpPTraHUYECKHX
COCIUHEHUI

3HaTh XUMHYECKNE TTOHATHS: CamocTosTensHas
YTIIEPOIHBIN CKETeT, pabota
Ypoxk 6. (yHKIIMOHANbHAS TPYIIIA;
IIpencrasneHue o KJIacCHU()UKAITUIO I HOMEHKIATypy
6 KIIaCCH(UKALIMU 1 OpraHMYECKUX COSAMHEHUN. YMETh
CUCTCMATH4CCKad OIIPEACIATE: IPUHAJIEKHOCTD
Homenkiarypa (IUPAC) BEILIECTB K Pa3IM4YHbIM Kj1accam
OpPraHN4YCCKHUX BCIICCTB OpraHUYeCKUX COeAMHEHUHN
Ypoxk 7. 3HaTh KITACCUPUKAIIHIIO CamocTosiTenbHas
7 Knaccudukanus peaknmii B XUMHUYECKHX PEAKIUN B pabota
OpPraHUYECKON XUMHUU OpPraHUYECKOW XUMUH.
BEINONHATE TECTHI, pemaTh Kontponbnas pabora
3a[aud ¥ yIpakHEHUS [0 TeMeE.
Vpok 8. yip
[TpoBoaNTH OLIEHKY COOCTBEHHBIX
Konrtponbnas padora Ne 1 mo .
8 JOCTHKEHUH B YCBOCHUU TEMBL.
Teme «TeopeTnueckue OCHOBBI
. KoppekTuposats cBOU 3HaHHSA B
OPTaHUYECKON XUMUM.
COOTBETCTBHH C IIIAHUPYEMBIM
pe3yJIbTaToOM.
Vpok 1. Onpenensitb NPUHAIIEKHOCTh YerHblii onpoc
AJKaHbBI: TOMOJIOTHYECKUH psi, COCJIMHEHU K aJIKaHaM Ha OCHOBE
obmas popmyina, aHaJIM3a COCTaBa UX MOJIEKYIL.
9 HOMEHKJIaTypa U U30MEepHs, JlaBaTh Ha3BaHMA aJIKaHAM I10
3JIEKTPOHHOE U MeXTyHapOAHOI HOMEHKJIAaType.
MPOCTPAHCTBEHHOE CTPOCHHE PazniuaTh MOHATHS «TOMOJIOD U
MOJIEKYJI «H30MEP»
v ) XapakTepnu3oBaTh HHU3NIECKHIE U YerHbli onpoc
0K 2. .
P XUMHUYECKHE CBOICTBa
10 DU3HUECKUE U XUMUUECKUE

CBOICTBA aJIKAHOB

BAJKHEHIIMX MPEACTaBUTENCH
AJIKAHOB.




VYpok 3.
HaxoxneHue ankaHoB B

XapakTepHu3oBarth criocoObl

YeTHbIi onpoc

11 TIOJTyYEHHS ATKAHOB
npupoje. CrocoOb! moaydeHus
HaXOXJICHNUE UX B IIPHPOJIE.
U IPUMEHEHHE alKaHOB
3HaTh 0COOCHHOCTH CTPOCHUS VYcerHBIH ompoc
MKJIOAJIKaHOB, YMETh Ha3bIBATh
Vpoxk 4. H Y B
) LUKJIOAJIKAHBI 10 «TPHUBHAIBHOI» U
Lyknoankansl: oOmas N
MeXTyHapOAHOI HOMEHKIAType.
(hopmyna, HOMEHKIATypa H AyHApOZL P
YMeTb XapakTepu3oBaTh CBOMCTBA
12 M30MepHs, OCOOEHHOCTH PaKtep
LUKJIOATKAHOB. YMETh OOBSICHATD
CTPOCHUS U XMMUYECKHUX >
o 3aBHCUMOCTH PEAKIIMOHHOM
CBOMCTB, CIIOCOOBI MOJy4EHHS U
CIIOCOOHOCTH IIMKJIOQJTKAHOB OT
NpUMEHEeHHe
CTPOCHHMS X MOJIEKYJL
VYpoxk 5. YerHbli onpoc
Pemenne pacy€éTHBIX 3a/1a49 Ha
OTIpeZieIeHNE MOJIEKY ISIPHOH .
YMeTh OCYyIIECTBISITh PACUETHI C
(hopMyJIBI OPraHUUECKOTO
13 y4acTHeM OpTaHHIECKUX
BEIIIeCTBA 110 MACCOBBIM JIOJISIM .
COEIMHEHHH.
aTOMOB 3JIEMEHTOB, BXOJISAIINX
B ero coctaB. CucremaTn3anus
1 000011IeHNE 3HAHUH TI0 TEMe
VYpok 6. YcTHbIl onpoc
AJKeHBI: TOMOJIOTHYECKUH psif, OmnpenemsTs NpUHAAIECKHOCTh
obmas hopmyiia, COEIMHEHHH K alKeHaM Ha OCHOBE
14 HOMEHKJIAaTypa, IEeKTPOHHOE U aHaJIM3a COCTaBa MX MOJIEKYIL.
MPOCTPAHCTBEHHOE CTPOCHHE JlaBaTh Ha3BaHMA AJIKEHAM I10
MoJiekyJ. CTpyKTypHas U IfHc- MeXTyHapOAHOI HOMEHKJIAType.
TpaHC-U30MEPHsI AIKEHOB
XapakTepu3oBaTh hHU3NIECKHE U YcerHblii onpoc
Ypok 7. XUMHUYECKHE CBOMCTBA
15 Pusnyeckue U XuMU4ECKHUe BAYKHEHIIMX MPEACTaBUTENCH

cBoiicTBa asikeHOB. [IpaBuio
MapkoBHHKOBa

ankeHoB. HaGmonats
XI/IMI/I‘JCCKI/Iﬁ BKCHepI/IMeHT C
(UKCUPOBATH €TO PE3YIIHTATHI.




Ypok 8.

3HaTh OCHOBHBIE CTIOCOOBI

YeTHbIi onpoc

16 Crnoco6bl TIOTyYEHUs 1
MIOTyYCHHS aJIKCHOB.
MPUMEHEHHE aJIKEHOB
[IpoBonuTh, HAOTIONATE U [IpaxTuueckas padora.
OITMCHIBATh XMMHUYECKHUN
9KCTIEPUMEHT JUIS
Ypoxk 9. p
MIOATBEPKACHAS CTPOCHUS 1
[pakrryeckas padora Ne 1 o .
17 N CBOICTB pa3/IMUHBIX
teMe "[lonydyenue sTuiieHa u .
N OpraHUYECKUX COEIUHEHUI], a
M3y4YEeHHUE €T0 CBONCTB
TaKKe MX UICHTU(DHUKALUH C
MTOMOIIBIO0 Ka4eCTBEHHBIX
peakuui
Ypoxk 10. YerHbli onpoc
Pewienne pacu€THbIX 3a/1a4 Ha YMeTh OCyIIECTBISTH PacU€Thl C
18 OTIpeieNieHue MOJICKYJIIPHOI y4acTHeM OpPTaHHYECKUX
(hopMyJIBI OPraHUYECKOTO COEIMHEHUI.
BEIIIeCTBA
Ypoxk 11. OnpenensaTs NpUHAAIEKHOCTh YerHbli onpoc
ANKaZyeHbl: CONPsKEHHBIC, COEIMHEHUH K allkaJIneHaM Ha
19 U30JIUPOBAHHBIE, OCHOBE aHaJIM3a COCTaBa X
KyMyJHPOBaHHBIE. MoJieKyl. /laBaTh Ha3BaHUA
OCOoOEHHOCTH ANIEKTPOHHOTO IKEIMEeHAM 110 MEXTyHapOJHOH
CTPOCHUS HOMEHKJIaType.
Ypoxk 12. XapakTepHu30BaTh XUMHUYECKHE YerHblii onpoc
20 XUMHUYECKUE CBOMCTBA CBOICTBa BasKHEUIITNX
COTIPSDKEHHBIX JUEHOB MIpeCTaBUTEINIEH aJIKaNeHOB.
Oco3HaBaTh 3HAUUMOCTh POJIU YerHblit onpoc
OTEYECTBEHHOTO YYEHOTO B
TIOJTy4EHHUH TIEPBOTO
Ypoxk 13. Y P
CHHTETHUYECKOT0 KayuyKa.
21 Croco6bl TI0JTy4eHHUs 1

MNPpUMEHCHUEC AJIKAJUCHOB

VYcranaBnuBaTh 3aBUCUMOCTD
MEXIy CTPOSHHEM U CBOMCTBAMHU
MOJIMMEPOB Ha TIPUMEPE KaydyKa,
pe3uHbI 1 00HUTA.




VYpok 14.
AJNKWHBI: TOMOJIOTHYECKUH DS,
obmras ¢popmyna,

OmnpenersaTs NpUHAIICKHOCTD
COCIMHEHUH K aJIKMHAM Ha
OCHOBE aHAJIM3a COCTaBa UX
MoJiekya. /laBaTe Ha3BaHUs

YeTHbIi onpoc

22 HOMEHKJIATypa, SIIEKTPOHHOE U .
IKWHAM 110 MEXyHapOIHOU
MPOCTPAaHCTBEHHOE CTPOCHHUE
HOMEHKJIAType. Pe3yJIbTaThl.
MOJIEKYJI, (PU3NIecKue
. PaznnyaTh MOHATHS «TOMOJIOT» H
CBOMCTBa
«A30MEp» [UIS ATKHHOB
XapaxkTepHu3oBaTh CBOWCTBA U YcTHBIi onpoc
MIPUMEHEHHUE alleTUIICHA.
VYcranaBnuBaTh IPUYUHHO-
Ypoxk 15. P
N CIICZICTBEHHYIO CBSI3b MEKIY
XUMHUYECKHE CBOHCTBA
23 COCTaBOM, CTPOECHHEM MOJICKYI,
ankuHOB. KauecTBeHHBIC .
N CBOMCTBaMM IPHMEHEHUEM
peakLy Ha TPOWHYIO CBSI3b.
anerwieHa. Habmonats
XMMHYECKHUH SKCIIEPHMEHT C
(DUKCHPOBATh €TI0 PE3yIbTaThI.
XapakTepHu3oBarh crocoObl YcTHBIH onpoc
TIOTy4eHHsI W IMPHMEHEHHUE
Ypok 16. Y P
aleTHiICHa. Y CTaHABINBATh
24 Croco6bl TI0JTy4eHHUs 1
MIPUYNHHO-CIIEICTBEHHYIO CBSI3b
NPUMEHEHHE AITKUHOB .
MEXIy CBOWCTBAMHU M
MIPUMEHEHNEM alleTUIICHA.
Ypoxk 17. . YcerHbli onpoc
N YMeTh OCYIIECTBIISITh PACUETHI C
Pemenne 3aau: pacy€rsl o
25 N y4aCTHEM OPraHMYECKUX
YPaBHEHHIO XUMHYECKOH N
COCIMHEHHI.
peakuuu
Ypoxk 18. CamocTosiTenbHas
BEIonHATE TECTH, pemarhb
Cucrematuszanus u 00001IeHIe pabota
. 3a7a4M ¥ yIIPAKHEHUS 110 TEME.
3HAHMH 110 TeMaM
ITpoBOIUTH OIIEHKY COOCTBEHHBIX
«IIpenenbHbIE YII€BOIOPOIbL: .
26 JOCTHKEHHI B YCBOCHHUH TEMBI.

aJIKaHbl, TMKJIOAJIKaHbD). 41
«HCHPGHCHBHHG
YTJI€BOAOPOAbI: aJIKCHBI,
aJIKaIMCHBbI, aJIKUHBID.

KoppektupoBath cBOM 3HaHUS B
COOTBETCTBHUU C TUIAHUPYEMbBIM
pe3yibTaToM.




VYpox 19.
KonrtponbHas pabota Ne 2
«lIpenenbHble yrieBOAOPOIbL:

Bemonasate TECTBI, p€IIATh
3aJa4i U YIOpaKHCHUA I10 TEME.
HpOBOHI/ITL OIICHKY COOCTBEHHEBIX

Kontpomnpuas pabora.

27 QJIKaHbI, IUKJIOANKaHb. 1 JOCTHKEHUH B YCBOCHUH TEMBL.
«HenpenensHele KoppekrupoBaTb cBOM 3HaHHS B
YTJICBOZOPO/IbI: aJIKEHBI, COOTBETCTBHH C IUIAHUPYEMBIM
QJIKAINCHBI, QIKHHBD. PE3YIBTaTOM.
XapaKTepHu30BaTh COCTAB, YcrHbli onpoc
VYpok 20. CBOMCTBa M IPUMEHEHUE OEH3071a.
ApeHbI: TOMOJIOTUYECKUH s, YcraHaBiauBaTh MPUYUHHO-
obmas popmyna, CIICZICTBEHHYIO CBSI3b MEKIY
28 HOMEHKJIATYpa. DIEKTPOHHOE U | COCTABOM, CTPOEHUEM MOJIEKYT,
MPOCTPAaHCTBEHHOE CTPOCHHUE CBOMCTBaMH M IIPUMEHECHHEM
MOJIEKYJ OS€H30J1a U TOIyOa, 6eHzona. Habmonate
uX (U3UIEeCKne CBOWCTBA XMMHYECKHUH SKCIIEPUMEHT U
(DUKCHPOBATh €TI0 PE3yIbTaThI.
XapaKTepu30BaTh CBOMICTBA U YcrHbli onipoc
IIpUMEHEHHE alleTUIICHA.
YcraHaBnuBaTh MPUYNHHO-
Ypoxk 21. CJIEICTBEHHYIO CBSI3b MEXIY
29 XUMHUYECKHEe CBOHCTBA aPEHOB: COCTaBOM, CTPOEHHEM MOJIEKYII,
peaKy 3aMeeHUs CBOMCTBaMHM IIPIMEHEHUEM
anerwieHa. Habmonats
XUMHUUYECKUH SKCIIEPUMEHT C
(UKCHPOBATh €r0 Pe3yJIbTaThl.
XapakTepu3oBaTh CBOICTBA U YerHblii onpoc
IIPUMEHEHHE alleTUIICHA.
Vpok 22, YcranaBnuBaTh MPUYNHHO-
. CJICJICTBEHHYIO CBSI3b MEXKILY
XUMHUYECKHe CBOHCTBA aPEHOB:
30 COCTAaBOM, CTPOGHHEM MOJIEKYII,
peaKy NpUCOETMHEHHS, .
CBOMCTBaMH IPUMEHEHUEM
OKHCJIEHHE TOMOJIOTOB OeH30I1a
aneruieHa. HaGmonats
XUMHUUYECKHH SKCIIEPUMEHT C
(PUKCUPOBATD €T0 Pe3yIbTATHI.
31 Vpok 23. XapaKTepu30BaTh CBOHCTBA VeTHbliA onpoc




Oco0EHHOCTH XUMHYECKHX
CBOWCTB CTHUpOJIA

CTHPOJIAIO

Ypoxk 24.
Pewenue pacu€THpIX 3a1a4 Ha

YMeTh OCYyIIECTBIATH PacUEThI C

CaMocTosTenpHas
pabota

32 ONpeJIeNIeHNE MOJIEKYJIAPHON y4aCTHEM OPraHMYECKHX
(hopMyJIIBI OPraHNIECKOTO COEIMHEHHH.
BEIIlECTBA
XapakTepHu3oBarth crocoObl YcrHbli onpoc
TIOTy4EHHsI W MPUMEHEHHUE
VYpok 25. Y P
apeHoB. Y CTaHABIUBAaTh
33 Crioco6bl HOMydeHUs U
MIPUYNHHO-CIIEAACTBEHHYO CBSI3b
MIPUMEHEHHE apeHOB .
MEXXIy CBOWCTBAMHU H
IIPUMEHEHHEM AllCTUIICHA.
Ypoxk 26.
BBINONHATE TECTHI, pemarhb
I'enetnyeckast CBS3b MEXIY
34 3a/1a4M U YIIPaKHEHHS 110
Pa3IMYHBIMH KJIaCCaMH N
TeHETUYECKOH CBA3M.
YTJIEBOJOPOIOB
Yook 27 . [IpoBOIUTH OLIEHKY KonTponbHast pabora.
oK 27. N
P COOCTBEHHBIX TOCTH)KEHUI B
Kontponpras padora Ne 3 mo
35 ycBoeHHH TeMbl. KoppekTuposath
TeMe «ApoMaTHYeCKHe
CBOM 3HAHHS B COOTBETCTBHH C
YIIeBOAOPOABI (APEHBI)».
TUITAHUPYEMBIM PE3yJIbTaTOM.
Yook 28 XapakTepHu3oBaTh COCTaB U IIpesenrarus
oK 28.
P . OCHOBHBIE HaIIPaBJICHUS
36 IIpupoanstiii ras. [lomyTHble
nepepabOTKH U UCTIOIB30BAHUS
HeTsHbIE Ta3kl
MIPUPOIHOTO Tra3a.
Yook 29 XapakTepHu3oBaTh COCTaB U IIpesenrarus
oK 29.
P . OCHOBHBIE HaIIPaBJICHUS
37 KameHHBIH yroib 1 POAyKTHI
nepepabOTKH U UCTIOIB30BAHUS
ero nepepabOTKH
KaMEHHOTO YTJIS.
Ypoxk 30. XapakTepHu3oBaTh COCTaB U IIpesenranus
38 Hedtb 1 ciocoOsr e€ OCHOBHBbIE HallpaBJICHUS

nepepabotku. [Ipumenenne
MIPOYKTOB MepepadoTKu HehTH

nepepabOTKH U UCTIOIH30BAHUS
HepTH.




Ypoxk 31.
I'enetnyeckast CBSI3b MEXIY

Brinonusate TCCThI, pCIIaTh

39 3a/1a4K M YIIPaKHEHHUS 10
Ppa3IMYHBIMU KJIaCCaMU .
TEHETHIECKON CBS3H.
YIJI€BOAOPOIOB
XapaKkTepHu30BaTh CTPOCHUE U
VYpok 32. p P . p
XMMHYECKHE CBOMCTBA
40 [aoreHONpPOU3BOIHBIE
raJoTeHIIPOU3BOIHBIX
YIJI€BOJOPOIOB.
YTIEBOAOPOAOB.
Ypox 33.
. XapakTepu3oBaTh XUMHUYECKHE
XHUMHUYECKHE CBOMCTBA .
41 CBOICTBA raJIOreHITPOM3BO/IHBIX
raJoreéHONPON3BOIHBIX
YTIEBOAOPOAOB.
YTJIEBOJOPO/IOB.
BBINOIHATE TECTHI, pelIaTh Tect
3a[aud U yIpaKHEeHHS [0 TeMeE.
VYpoxk 34.
[TpoBoanTH OLIEHKY COOCTBEHHBIX
CucreMaTtu3anus 1 0000IIeHHEe .
42 N JOCTH)XEHUH B YCBOCHUH TEMBI.
3HaHUil 1o pa3zaeny
K i KoppekrupoBats cBOM 3HaHHSA B
Yriesoaoposl
COOTBETCTBHH C IUNIAHUPYEMbIM
PE3YIIbTaTOM.
VYpox 35. . Kontponbnas pabora
Brinmosnenue 3aganui
43 KonTponbnas padora Ne 4 110 .
R | KOHTPOJILHOM pabOThI.
pazneny "VrieBonopos”.
HassiBats CIMPTHI hics)
Ypox 1. MEXJIYHApOJAHOM  HOMEHKIJIATYpeE.
IpenesnbHble 0IHOATOMHbIE XapakTepHu3oBaTh CTPOCHHEC
CIIUPTHL: TOMOJIOTHYECKUHU Psifl, TpeAeNbHBIX OJIHOATOMHBIX
44 obwas popmyia, CTpoeHne CIIUPTOB. VcTaHaBIMBaTh
MOJIEKYJI, U30MEPHA, NPUYUHHO-CJIEICTBEHHY IO CBSI3b
HOMEHKIIATYDpa, MEXJy  COCTaBOM, CTPOCHHUEM
Kiaccudukanus, Gpuzndeckue MOJIEKYJI U CBOHCTBAMH.
CBOMCTBa
45 Vpok 2. XapaKTepu30BaTh XMMUYECKHE




XUMHUYeCcKne CBOMCTBA
MpelenbHbIX OJHOATOMHBIX
CIIUPTOB

CBOICTBA CIIUPTOB.

VYpok 3.

46 Crioco05bI osTydeHns 1 XapakTepHu3oBaTh CIIOCOOBI
MPUMEHEHNE OTHOATOMHBIX TIOTy9EHHS CIUPTOB.

CIHPTOB
Ypok 4.
IIpocTsie 3¢upsr: XapaKkTepHu30BaTh CTPOCHUE,

47 HOMEHKJIATypa W H30MEpPHS, XMMHYECKUE U (PU3HUECKUe
0COOCHHOCTH (PM3HUYECKUX U CBOMCTBA TMPOCTHIX 3(PUPOB.
XMMHYECKHX CBOWCTB
Ypok 5.

XapaxkTepHu3oBaTh CTPOCHHE,
MHOroaroMHsle CIIUPTHI:
XUMHUUECKHE U (PU3NYECKHUE

48 STHJICHTIMKOIb U TIULEPHUH, HX .

CBOMCTBa MHOI'OATOMHBIX
(u3HUeCKe U XUMHIECKUE
. CIIUPTOB.
CBOHCTBa
Ypok 6. XapakTepHu3oBaTh CIOCOOBI

49 Crioco0bI osTyueHUs U MOJIy4eHHs ¥ 0bJacTu
MMPUMEHEHUE MHOT'OATOMHBIX MNPUMEHCHUA MHOTOATOMHBIX
CIIHPTOB CTINPTOB.

Ypok 7.

50 DeHoI: CTPOEHUE MOJIEKYJIbI, XapaxkTepu3oBaTh CTPOCHHUE U
(hu3nUecKue CBOUCTBRA. ¢usndeckue cBOWCTBA eHOIIA.
ToKcHYHOCTH (heHOIa

51 VYpok 8. XapakTepHu3oBaTh XUMHYECKUE
Xumunueckue cBoicTBa (eHona cBolicTBa (heHOI.

Ypok 9. XapakTepru3oBaTh CIOCOOBI

52 Croco0pblI mosy4eHus 1 TIOJTy4eHus 1 o0nacTu
npuMeHeHue (eHoa IIpUMEHEeHHUs peHoa.

Ypox 10. [IpoBonuTh, HAOMIONATE U ITpakTueckas pabora

53 IIpaxTrdeckas pabora Ne 2. ONMCHIBATh XUMUYECKUI

Pemenne sxcrepruMeHTaIbHBIX
3ajau 1o Teme "CrnupTsl U

OKCIICPUMEHT JIsA
TNOATBCPIKACHUS CTPOCHUS U




thenomsr"

CBOMCTB pa3iINyuHbIX
OpraHUYECKUX COEIUHEHUI], a
TaKKe MX UICHTU(DHUKALUH C
MIOMOIIBIO0 KaUeCTBEHHBIX
peakuuii

Bemonasate TECTBI, p€IIATh
3a1au U YIIPAXXHEHUS 110 TEME.

Kontponpnas padora

VYpoxk 11. [TpoBoANTH OLIEHKY COOCTBEHHBIX

54 KonTponbnas pabota Ne 5 o JIOCTHKEHHUH B YCBOCHUU TEMBL.
teme «CrupThl U PEeHOIBI». KoppekTtupoBaTh CBOM 3HaHHS B

COOTBETCTBHH C IUIAHUPYEMBIM
PE3YIbTaTOM.
XapakTepHu3oBaTh CTPOCHHE,
CBOMCTBA, CIIOCOOBI OTyUSHHUS U
Ypox 12. 00J1acTH IPUMEHEHHS
ANbaerupl 1 KETOHBI: ¢dbopmanpaeruaa u
JJIEKTPOHHOE CTPOEHHE aleTabJeruia.

55 KapOOHHUJILHOM TPYIIIBL; WnenTnduunposats ajabIerHIb C
TOMOJIOTHYECKHE PSIBI, 00IIast TIOMOIIBIO KaYE€CTBEHHBIX
(opmya, nzoMepus u peaknuit. CobmonaTs npaBuiIa
HOMEHKJIaTypa 9KOJIOTMYECKH IPaMOTHOTO U

0e30macHOro oOpameHus ¢
(hopMaTbIETHIOM.
Ypoxk 13. YcTHBIM onpoc

56 ANbaeruapl ¥ KeTOHBI: XapakTepHu3oBaTh CTpOCHHE,
(u3nUecKre CBONCTBA; CBOMCTBA aJbJIETHI0B 1 KETOHOB.
peakiy IPUCOETMHEHHS
Ypoxk 14.

Wnentndunnposarts aabIeTHIIbI C
Peaxuuu oxucnenus u
57 TIOMOIIBIO KaUE€CTBEHHBIX
KaueCTBEHHBIE PeaKInu .
peakuuii.
QJIB/ICTUIO0B U KETOHOB
XapakTepHu3oBaTh CIIOCOOBI
Ypoxk 15.
TOJIy4EeHHS U 00J1acTH
58 Croco6bI TIOTyYeH s

aJIbACTHI0B 1 KETOHOB

TIPUMEHCHUA aJIbJACTUI0B U
keToHOB. CoOII01aTh TIpaBHIIa




9KOJIOTHIECKH TPAMOTHOTO H
0e3011acHOro 0OpaIleHNUS C
(hopMaNTbICTHIOM.

Ypok 16.
OIHOOCHOBHBIE IIpeCIIbHBIC

XapaxkTepu3oBath 0COOCHHOCTH

59 KapOOHOBBIE KHCIIOTHI,

CTPOCHHUS KapOOHOBBIX KHCIIOT.
0COOEHHOCTH CTPOCHHUS MX
MOJIEKY T
Ypok 17. XapakTepHu3oBaTh (hHU3MUECKHE

60 H3omepust 1 HOMEHKIaTypa CBOWCTBA, H30MEPUIO U
KapOOHOBBIX KHCIIOT, UX HOMEHKJIATypy KapOOHOBBIX
(u3HUEecKre CBOMCTBA KHCIIOT.

XapaxkTepu3oBaTh XUMHUYECKHE
cBoiicTBa. Pazmuuats o0iiee,
Ypoxk 18.
N 0COOCHHOE M €TUHUYIHOE B
XUMHUYECKUE CBOWCTBA N
61 CTPOCHHH U CBOMCTBax
MpCACIIbHBIX OAHOOCHOBHBIX -
OpTaHWYecKuX (MypaBbUHOI 1
KapOOHOBBIX KUCIIOT .
YKCYCHOH) M HEOPTaHHMIECKUX
KHCIIOT.
Ypoxk 19. YcTHBIH onpoc
. XapakTepHu3oBaTh CTpOCHHE,
Oco0eHHOCTH CBOWCTB .
N CBOMCTBA, CIIOCOOBI NOIYyUSHHUS 1
62 MYPaBbUHOM KHCIIOTHI.
00J1acTH IPUMEHEHHS
MHuoroo0pasue kKapOOHOBBIX . .
MYpPaBbUHOM U YKCYCHOI KHCIIOT.
KHCIIOT
Ypoxk 20. Joxman
OCo0eHHOCTH CBOWCTB:
HeTIpeIeTbHBIX 1 XapakTepHu3oBaTh CTpOCHHE,

63 apoMaTHYECKNX KapOOHOBBIX, CBOMCTBA OTIIENIBHBIX
JMKapOOHOBBIX, TIpeiCTaBUTENeH KapOOHOBBIX
THJPOKCHKAPOOHOBBIX KUCIIOT. KHCIIOT.

[IpencraBuTeny BhICIINX

KapOOHOBBIX KHCJIOT

Ypoxk 21. XapakTepu3oBaTb HMPOH3BOJHBIE
64 [TonsiTHE O IPOU3BOAHBIX KapOOHOBBIX kncioT. CobmronaTh

Kap60HOBI:IX KHUCJIOT

paBujia 5KOJIOTUMYECKU




TPaMOTHOTO M 0€30MacHOTO
oOpalueHus ¢ KapOOHOBBIMH
KHCJIOTaMH

Ypoxk 22. XapaKTepHu3oBaTh CIIOCOOBI YerHbIi onpoc
65 Crioco05bI osTydeHns 1 MIOJTy4YeHHs ¥ 00JIacTn
prMeHEeHHEe KapOOHOBBIX MIPUMEHECHUS KapOOHOBBIX
KHCIIOT KHCIIOT.
VYpok 23.
CrnoxHbIe UPHL: XapakTepu3oBaTh 0COOCHHOCTH
66 TOMOJIOTHYECKHH psift, oOmmas CTPOCHHS, HOMEHKJIATYPHI U
(opmyia, nzoMepus u N30MEPHUH CIOKHBIX 3(UpPOB.
HOMEHKJIaTypa
Ypoxk 24.
XapakTepHu30BaTh XMMUYECKHE
67 du3uYecKue U XUMIIECKUEe .
N CBOI{CTBa.
CBOHCTBa 3()UpPOB
Ypoxk 25. YcTHbIH onpoc
Penienne pacu€rHbIX 3a7ad: 110 N
. YMeTh OCYyIIECTBISTH PACUETHI €
YPaBHEHUIO XUMUUECKOU
68 y4acTHeM OpTaHHIECKUX
peakLyy, Ha ONpeielieHne .
N COEIMHEHHH.
MOJIEKYJISIpHOHM (popMyIbI
OPTaHWYECKOT'0 BEUIECTBA
IIpoBoauTh, HAOIOAATH U IpakTuueckas pabora
OIMCBIBATh XUMHUYECKUN
Ypok 26. SKCHEPUMEHT IS
ITpakTudeckas pabora Ne 3. MIOATBEPKICHUS CTPOCHUS U
69 Peenue sxcrniepuMeHTaIbHbBIX CBOMCTB pa3iIuyYHbIX
3agad o teMe "KapOoHOBBIE OpraHUYECKHUX COECIUHEHMH, a
KucnoTsl. CioxHbIe 3¢upsr” TaKKe X WACHTH(UKAINH C
TIOMOIIBIO KaUE€CTBEHHBIX
peakuuii
Ypoxk 27.
XapakTepu3oBaTh 0COOCHHOCTH
XKupsl: crpoenue, puznieckue
70 cTpoeHus, GpuzuUecKue 1

Y XUMHYECKHE CBOHCTBA
(runposus)

XUMHUYECKHE CBOMCTBA KUPOB.




Ypox 28. Joxman
Oco0eHHOCTH CBOWCTB XKHPOB, XapakTepuzoBaTh 0COOCHHOCTH
71 COJIepIKaIlX OCTaTKH CTpoeHus, (PU3NYECKHE U
HeTpeeIbHBIX KHUPHBIX XHUMHUYECKHE CBONCTBA XKHUPOB.
kucnoT. XKupsl B ipupoze.
Ypox 29. Ipoext
Mpuia Kak coJIM BBICIIHUX XapakTepu3oBaTh 0COOCHHOCTH
72 KapOOHOBBIX KUCIIOT, UX CTpoeHus, GU3NUECKHE U
Moronee aeiicteue. Ilonsarue o XUMHUYECKHE CBOMCTBA MBIJIOB U
CHUHTETHUYECKUX MOIOIIIX CMC.
cpencreax (CMC)
Ypoxk 30. CamocTosiTenbHas
I'enetnyeckas cBs3b BEIONHATE TECTHI, pemaTh pabora
73 YIIEBOAOPOAOB U 3a[aud U yNpaKHEeHHUS M0
KHCJIOPOACOAEpKaIIUX TeHETUYECKOH CBA3M.
OpPraHUYECKUX BEIIECTB
Ypoxk 31. YMeTh OCYyIIECTBIATH PACUETHI C CamocTosiTenbHas
74 Pacuérsl o ypaBHEHUSIM y4acTueM OpTaHHIECKUX pabora
XUMHUYECKHUX PEAKIUA COEIMHEHUI.
BEINONHATE TECTHI, pemaTh CamocrosiTenbHas
3a7[a4M ¥ yIIPAKHEHUS 10 TEME. pabora
Ypoxk 32. [IpoBOIUTH OIIEHKY COOCTBEHHBIX Tecr
75 Cucremaruzanus 1 00001IIeHNE JOCTHKEHUH B YCBOCHUH TEMBI.
3HAHMH 110 TeMe KoppektupoBats cBOM 3HaHHS B
COOTBETCTBHH C IUNIAHUPYEMbIM
pe3yIbTaToOM
Onpenenstb NPUHAIIEKHOCTh YerHblit onpoc
Vpoxk 33. OpraHUYECKUX COSAUHEHUN K
OO1mas xapakTepucTHKa yrieBogaM. PaziudaaTs MoHO-, 1H-
76 YTJI€BOJAOB U KﬂaCCI/I(bI/IKaI_[I/ISI U MOoJIUcaxapuasl Mo UX
YIIIeBOJIOB (MOHO-, /I~ U CHOCOOHOCTH K THIIPOJIU3Y .
TIOJIFICaXapH/Ibl)
77 Ypox 34. [TpuBOINTE IPUMEPHI

Monocaxapuasl: pruzndeckne

NIPEACTABUTENEH KaXKIOU IPYyIIIIbI




CBOMCTBA U HAXOXXJECHUE B yraeBonoB. HabmronaTs, [Ipe3enTanus
IpUpoae MIPOBOJIUTH, ONUCHIBATH U
(UKCHPOBATh pe3yIbTaThI
JI€MOHCTPaIlMOHHOTO U
71a00paTOPHOTO0 XUMHYECKUX
SKCIEPUMEHTOB.
[IpuBoauThs NpUMeEpPHI Hoxmnan
MIPEACTABUTENEH KaXKIOW IPyIIIbI
yraeBonoB. Habmronats,
Vpok35. TIPOBOJMTH, OIIUCHIBATD U
78 IIpumenenue rioKossl, eé (UKCHPOBATh PE3YJILTATHI
3HAYCHUC B JIEMOHCTPALMOHHOT0 U
KU3HEACATCIIBHOCTH OpFaHI/ISMa na6opaT0pHoro XUMHNUYECKUX
SKCIEPUMEHTOB.
[IpuBoauTE IpUMEpPHI [Ipoext
MIPEACTABUTENEH KaXKIOU IpyTIIIbI
rineBosoB. Habmonats
Ypoxk 36. y A AaTe,
. MIPOBOJUTH, ONTUCHIBATH U
Jucaxapunsl: caxaposa,
(UKCHPOBATh pe3yJIbTaThI
79 MaJIbTO3a U JIAKTO3a.
JI€MOHCTPAIIMOHHOTO U
Haxoxzaenue B npupoje u
J1a00PATOPHOTO XUMHUYCCKHIX
MPUMEHEHHE TUCaxapuioB
9KCIEPUMEHTOB.
[IpuBoauTE IpUMEpPHI [Ipoext
Ypoxk 37. MIPEACTaBUTENEH KaXKIOU IpyIIIbI
IMonmucaxapuasl: ctpoeHue yrieBonoB. Habmonats,
80 MaKpOMOJIEKYJI, pU3NUecKre 1 TPOBOJIUTH, OTIMCHIBATH U

XUMHYECKHUE CBOMCTBA,
MIPUMEHEHNE

(pUKCUPOBATH PE3yNBTATHI
JEMOHCTPAIIMOHHOTO U
1a00PaTOPHOTO XUMHUECKHUX




OKCIIEPUMEHTOB.

VYpok 38. Hoxman
YMeTh XapakTepu30BaTh
81 [TonsiTHE 00 UCKYCCTBEHHBIX
HCKYCCTBEHHBIE BOJIOKHA.
BOJIOKHAX
Ypox 39. CamocrosiTenpHas
Pemtenune pacueTHbIX 3a1a4 Ha YMeTb OCyIIECTBIATH PACUETHI C pabora
82 oIpezieIeHUe JT0JIU BBIXO/a y4acTHEM OPTraHUYECKHX
MPOAYKTa PeaKkIUU OT COEJIMHEHUII.
TEOPETUYECKH BO3MOXKHOTO
BbINOMHATE TECTHI, peliaTh Tect
Ypoxk 40. 3a/1a4yl U yIPaKHEHUS 110 TEME.
Cucremaruzauus 1 00001I1IeHUE [TpoBoANTH OLIEHKY COOCTBEHHBIX
83 3HaHUiA 1o pasjaeny JOCTIKEHHUH B YCBOEHUH TEMBI.
«Kucnopozaconepxamue KoppekTupoBats cBOU 3HaHHA B
OpPraHUYECKUE COCTUHEHU. COOTBETCTBHH C IUIAHUPYEMBIM
pe3yIbTaToOM.
Vpoxk 41. Kontponpnas padora
84 Kontponbnas padora Ne 6 1o BeinonHeHue 3aganuii
teme "Kucnopoaconep:xariue KOHTPOJIHHOI paboThI.
OpraHUYeCKHe COeMHEeHUs" .
v | OmnpenemsTs NpUHAAIECKHOCTh YerHblii onpoc
oK 1.
P OpPTraHUYECKOTO COETMHEHUS K
AMUHBIL: KaccuuKanys,
aMHHaM Ha OCHOBE aHaJln3a
CTpPOEHUE MOJIEKYJI, 00IIast
85 COCTaBa €ro MOJICKYIL.
hopmyna, uzomepus,
XapakTepHu3oBaTh CTpOCHHE,
HOMEHKJIaTypa U pu3nuueckue .
. (u3HUecKre CBOMCTBA, H30MEPHIO
CBOMCTBa
1 HOMEHKJIATypy aMHHOB.
Ypok 2. YceTHBI onpoc
. XapaxkTepHu3oBaTh XMMHUYECKHE
86 XUMHUYECKHE CBOHCTBA .
CBOWCTBA aMHUHOB.
M(aTHIECKUX aMHHOB
87 Vpoxk 3. XapakTepu30BaTh aHUITHH. VerHbli onpoc




AHHIHMH: CTPOCHUE aHUJINHA,
0COOEHHOCTH XUMUYECKUX
CBOMCTB aHMJIMHA

Ypoxk 4.
Crioco05bI osTydeHns 1

XapakTepHu3oBaTh CIIOCOOBI

YerHbIi onpoc

NpUMEHEHNE annpaTHIeCKHX MIOTy4EHHS] aMUHOB.
aMHHOB
Ypoxk 5. VYcTHbI# onpoc
AMHMHOKHCIIOTBI:
OmnpenensaTs NpUHAAIECKHOCTh
HOMEHKJIATypa U H30MEpHH, .
89 . OpraHMYECKHX COCIMHEHHI K
(u3mUEeCcKre CBOWCTBA.
AMHHOKHUCIIOTaM.
OtaenbHbBIE TPEICTAaBUTENH Ol
AMHHOKHCIIOT
Ypok 6. CMBICIIOBOE UTEHUE
XUMHUYECKUE CBOMCTBA
YMeTb XapakTepu30BaTh
AMHHOKHCIIOT, X N
90 XUMHYECKHUE CBOMCTBA
Ononornieckoe 3HaUCHUE
AMHHOKHUCIIOT
amuHOKHCIOT. CHHTE3 U
THIPOJIH3 METITHIOB
XapakTepu3oBaTh COCTaB, [Ipoext
CTPOCHHE, CTPYKTYPY M CBOICTBa
Ypok 7. 6enxoB. UnenTudunnposars
91 Benku kak npupoaHsie 6enxu. OnceBaTh
MOJINMEPBI; CTPYKTYPBI OEKOB Ouosoroueckue cBoicTBa OEIKOB
Ha OCHOBE MEXITPEIMETHBIX
CBsI3el XUMHHU 1 OMOJIOTHU
YMeTp XapakTepu30BaTh Tect
92 VYpok 8. XIMHYECKHE CBOUCTBA OCITKOB.
XUMH4ecKue CBOHCTBA OSIIKOB YcranaBiauBaTh B3aUMOCBSI3b
CTpOCHHUS ¢ QYHKIHSIMHU.
Ypoxk 9. IIpoext
A3zoTcozaepxaiue OmnpenensTe NpUHAATIEKHOCTh
93 reTepOLUKINYECKHE OpPraHUYECKUX COEJUHEHUII K

COCIMHCHMUA. HyKJ'ICI/IHOBLIC
KHUCJIOTBI: COCTaB, CTPOCHUEC U

HYKJICUHOBBIM KHCJIOTAM.




Omostornveckas poib

VYpok 10.
[Ipaktrueckas padora Ne 4.
Pemienue 3kCnepuMEHTAIBHBIX

IIpoBoauTh, HAOIIOAATH
OIHUCBIBATh XMMHUYECKUH
SKCIEPUMEHT IS
MTOITBEPKICHHS CTPOCHUS U

[TpakTnyeckas pabora

9 CBOWCTB Pa3IUYHBIX
322:)‘;:;)32?;2111% OpraHUYECKHUX COCIUHEHUH, a
OpraHuYecKre coennHeHns" TAIOKE MX MACHTHHKALIH C
TIOMOIIBIO KaUECTBEHHBIX
peaxiui
ITpoBoanTh, HAOMIOAATH U [TpakTrdeckas pabora
OITMCHIBATh XMMHUUECKUN
Ypoxk 11. SKCIIEPUMEHT 1A
[pakTnueckas pabora Ne 5. MIOATBEPKICHUS CTPOCHUS U
95 Pemenne skcriepuMeHTAIbHBIX CBOMCTB pa3iIuyYHbIX
3a/1a4 no Teme "Pacno3HaBaHue OpraHUYECKUX COCTUHECHHUIA, a
OpraHUYECKHUX COCTUHEHU" TaKXKe WX UIACHTHU(PHUKAIINH C
TIOMOIIBIO KaUeCTBEHHBIX
peakuui
VYpox 12. Kontponbnas pabora
96 Kontponsnas padora Ne 7 mo BeinosiHeHue 3aganuii
TeMe ""A30TcoepiKalue KOHTPOJIbHON pabOTEHI.
OpraHUYeCKHe COeMHEeHUs" .
Voo 1 XapaKTepHu30BaTh COCTAB, YcerHblii onpoc
OI(::HOBIL;LIG MIOHATHS XUMUHU CTPOCHHE, CTPYKTYpY M CBOHCTBA
97 BBICOKOMOJIEKYJISIPHBIX ZeHKOB' Unenmupuunposare
COCI[I/IHeHI/Iﬁ U METOJbI UX ek, OmHChIBaTh o
OHMOIIOTOYECKHUE CBOWMCTBA OEIIKOB
CHUHTE3a —TII0JIMMEPpU3alnd U
Ha OCHOBE MEXITPEMETHBIX
TOTHKOHACHCAIA CBSI3€M XUMHUHU 1 OMOIOTHH
VYpok 2. XapakTepHu30oBaTh COCTaB, Joxnan
98 [Tnmactmaccel. Ytunusanus u CTPOCHHE, CTPYKTYPY H CBOMCTBa

nepepadoTKa IIACTHKA.

mwractMace. Mnentudunupopars




DOnacToMepsl: HaTypalTbHBINA
CHHTETHYECKHE KayUyKH.
Pe3una.

6eaxu. OnuceIBaTh CIIOCOOBI
YTHIM3AIUU U TIePepadOTKU
IUIACTHKA.

Ypok 3.
Bonokna: HaTypanbHble,

XapaKkTepHu30BaTh COCTAB,

[Ipoext

99 VICKYCCTBEHHBIE, CTpOEHHe, CTPYKTYpPY U CBOHCTBA
cuHTeTHIecKHe. [lommmepsr BOJIOKOH.
CIEUaIbHOTO Ha3HAUCHHUS
[IpoBonuTh, HAOMIOATE U [IpaxTudeckas pabora
OITMCHIBATh XUMUUECKUN
VYpok 4. SKCIIEPUMEHT 1A
[IpakTrueckas padora Ne 6. TIOATBEPKACHNS CTPOCHUS 1
100  Pemenue 3kcriepUMEHTATBHBIX CBOMCTB pa3JINIHBIX
3aja4 1o TeMe "Pacnio3HaBaHue OpraHUYECKUX COETUHEHUI, a
IUIACTMACC ¥ BOJIOKOH" TaKKe MX UICHTU(DUKALUH C
TIOMOIIBIO KaUeCTBEHHBIX
peakuui
Bemonuars 3ananns. [IpoBoants KonrponbHas padbora
Vpox 5. OLICHKY CO6STB€HHBIX
JOCTUKCHUU B YCBOCHUU TEMBI.
101 KonTponbnas padora Ne 8 3a
KoppexTtupoBath cBou 3HaHUS B
Kypc xumuu 10 kiacca.
COOTBETCTBUHU C INITAHUPYEMBIM
pE3YIbTaTOM.
102 Cucremaru3zanus 3HaHUH 32 CucreMaTH3NpyIOT MaTepHaL.

Kypc xumun 10 kiacca.

I[eJ'IaIOT BBIBO/IBI.




11 KJIACC

Ne
w/n Tema ypoka Koan4yecTBO 4acoB OueHo4yHbIE
cpeacTBa
. CraproBas

AtoMm. CocTaB aTOMHBIX sAJiep. XUMUYECKUN P

1 JUArHOCTHYECKAs
aneMeHT. M30ToIbI.

pabota

CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, .

2 Y CTHBIN OTBET
KBAHTOBBIC YHCIIA.
Kitaccudukanust XMMUYEeCKHX JIEMEHTOB (S-, .

3 VY CTHBI OTBET
p-, d-, f-amemenTsr).
Pacnpenenenue 3J1eKTpOHOB 110 ATOMHBIM .

4 Y CTHBIN OTBET
opOuUTaJISIM.
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB

. CamocTosiTenpHas
5 3JIEMEHTOB B OCHOBHOM M BO30YKJIEHHOM
pabota

COCTOSIHUM.
DNeKTPOHHBIE KOH(UTYpAIIUTU HOHOB. .

6 VY CTHBINM OTBET
DIIEKTPOOTPULIATENBHOCTb.
[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMa XUMMHYECKUX d1eMeHToB JI. 1. .

7 R . VCTHBIH OTBET
Mengeneesa, CBsI3b C COBPEMEHHOM TEOpHE
CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB

8 XUMUYECKHUX AJIIEMEHTOB M 00pa3yeMbIX UMHU T

ect

MPOCTHIX U CJIOKHBIX BEIIECTB MO TpymniaM u
MepUOaM.
Konrponbnas padora Ne 1 o Teme

9 KourposnsHas paboTa

«Ctpoenune aroMoB. lleproanuecknii 3aKkoH 1




[lepuoanueckas cucreMa XUMHYECKUX
anemenToB J.M.Menneneepay.

10

Bunpr xumndeckoii cBsa3u. Mexannu3Mbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMonekysipHble
B3aMMOICHCTBHS.

YcTHBIN OTBET

11

12

BaneHTHOCTB U BaJIeHTHbIE BO3MOXHOCTH
aToMOB. CB3b 3JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOEHUEM.

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATYypaA.

Y CTHBIN OTBET

Y CTHEIN OTBET

13

BemecTtBa MOJIEKYJIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumbl
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB.

Tect

14

[loHsTHE O IUCTIEPCHBIX CUCTEMAX.
[IpencraBneHue 0 KOJJIOUIHBIX PACTBOPAX.

Jloxman

15

16

HcTuHHBIE PaCTBOPHI: HACBILICHHBIE U
HEHACBHILIEHHbIE, PACTBOPUMOCTb.
Kpucramnornaparst.

CriocoOb! BbIpaXKeHUsI KOHIIEHTPALUU
pacTBOPOB.

17

Pemenue 3a1ay ¢ ucnosib30BaHUEM MTOHITHH
""MaccoBast 10JI1 paCTBOPEHHOIO BenlecTsa',
"MoJIIpHasl KOHLIEHTpanus'".

CamocrosTenpHas
pabota

18

19

Knaccudukanmst 1 HOMEHKIIaTypa
HEOPraHWYECKUX BEUIECTB.

O0001eHUE U CUCTEMATU3ALMS 3HAHUI 110

Tect

VY CTHBII OTBET




teme «Ctpoenue BemecTBa. MHorooopasue
BEILIECTBY.

Kontponbnas padora Ne 2 no temam

20 "Ctpoenue Bemectsa. MHOrooopasue Koutposnbhas pabora
BELIECTBY.
Knaccudukanmst XaMUIecKuX peakiuii B
HEOPraHMYECKO U OpraHN4ecKOi XUMHUU.
21 3aK0oH COXpaHEHUsI MAaCChl BEIIECTB; 3aKOH VCTHBI OTBET
COXPAHEHHUS U IPEBPAILCHUS] SHEPTUU NTPU
XUMHUYECKHUX PEaKIMSIX.
TemoBbie 3 (HEKTHl XUMUYECKUX PEaKLIUH. .
22 VYcTHBINA OTBET
TepMoxumMuyecKkrue ypaBHEHHUS.
93 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX CamocrosTenbHas
peaKuil 1 TEPMOXUMHUYECKUM YPABHEHHUSM. pabora
CKOpOoCTh XMMHUYECKOHN peakln, e€
24 3aBUCHMOCTH OT PAa3JIMYHBIX (PAKTOPOB. VCTHBIN OTBET
Karanms u xkatanu3aropsl.
25 ['oMoOreHHBIE U TETEPOreHHBIE PEAKIIUH.
[IpakTuueckas pabora Ne 1 o teme .
" Otuér 1o
26 Bnusiaue pa3nuuHbIX GakTOpOB Ha CKOPOCTh .
. Y MPaKTUIECKOM padoTe
XUMHYECKON peakuun'.
OO6paTuMble U HEOOPATUMBbIE pEaKLUU. .
27 VCTHBIH OTBET
XHUMHYECKOE PABHOBECHE.
[TpakTuyeckas padora Ne 2 o Teme .
" Otuér no
28 Bnusinue pa3nnyHbIx pakTOpoB HA .
\ MPaKTUIECKOU padoTe
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS".
29 OnekrponauTnueckas qucconuanusa. CunbHbIe

U ciaadbie OJICKTPOJIUTHI. CremncHb




JUcCCcolralu.

HNonnoe npounsseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bogopoanstii mokazatens (pH) VCTHBII OTBET
pactBopa.

I'maponus coneit. Peakiuu, mpotekaronme B .

31 Y CTHBIN OTBET
pacTBOpax ANEKTPOJIUTOB.

[IpakTuueckas padora Ne 3 o reme .
" OTtuéT 1o
32 XHWMHYECKHE PEaKIIUU B PACTBOpax .
| MPaKTUIECKOU padoTe
3JIEKTPOJUTOB".
OKHCIIUTEILHO-BOCCTAHOBHUTEIIbHEIE

33 peakuuu. BaxxHe#mme oOKUCIUTEN! U VCTHBIN OTBET
BOCCTaHOBUTEH.

34 Merton 3JeKTPOHHOTO (3JIEKTOHHO-MOHHOTO) CaMocTosTeNbHas
Oananca. pabota
DJIEKTPOJIN3 PACTBOPOB U PACILJIaBOB

35 p p p p Tect
BEILIECTB.

36 Pemenue 3a1a4 pa3muIHBIX THIIOB. VCTHBIN OTBET

CamocTosTenpHast

37 Pemenue 3amayu pa3auyHBIX THUIIOB.

pabota
Cucremarusanus 1 0000IeHNEe 3HAHUHN 110 .
38 | Y VY CTHBI OTBET
TeMe "XUMHUYECKHe peakiuu'.
Kourponrnas padora Ne 3 1o reme
39 | P P \ KonTtposbHast paboTa
XHUMUYECKUE peakiuu'.
ITonoxxenue Hemetauios B Ilepuoanueckoit
CHCTEME XMMHUYECKHUX d1eMeHToB J]. W. .

40 VY CTHBII OTBET
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMOB. OU3NUECKUE CBOMCTBA HEMETAJIOB.

41 AnoTponusi HEeMETaIoB (Ha IpUMepe VY CTHBIM OTBET




KHCIIOpoJia, cephl, (hocdopa u yriieposa).

Bogopon: nonyuenue, pusndeckue u

42 N CMBICIIOBOE UTECHUE
XUMHUYECKHE CBOMCTBA. [ uapUIbL.
["anoreHsl: HaX0XACHHUE B IPUPOJIE, CIIOCOOBI

43 noytydeHus1, GU3NIECKUEe U XUMHUIECKUE VYCTHBIN OTBET
CBOMCTBA.
l'anorenoBonopoasl. Baxuerimue

44 KHCIJIOPOJICOICPKAIINE COSTUHEHUS VcrHbll OTBET
raJIOreHOB.
JlaGopaTopHbIe U TPOMBITIIEHHBIE CITOCOOBI

45 noytydeHusi rajioreHoB. [I[pumenenne VCTHBIN OTBET
rajoreHoOB U UX COCIMHEHHUM.
[TpakTiueckast pabota Ne 4. Pemenue .

OtuéT no

46 HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME .

" " MPaKTHYECKOi paboTe
lanorensr".

Kucnopon: nabopatopHblie U TPOMBIIIIICHHBIE
CIocoObI OMyUYeHus!, PUINYECKUE U .

47 o YcTHbINA OTBET
xuMmuueckue cporictBa. O30H. [Ipumenenne
KHCJIOPOJIa U 030HA.

48 OKcubl ¥ NEPOKCUBI. VCTHBIN OTBET
Cepa: HaxO0XJIeHUE B MPUPOJIE, CTTOCOOBI

49 noJty4eHus1, GU3NIECKHUEe U XUMHUIECKUE VCTHBIH OTBET
CBOJIICTBA.

50 CepoBonopo1, cysbhupl. VCTHBIH OTBET
Kucnopoacoaeprxariiue COeTMHEHHS CEPHI. .

51 N N VeTHBIN OTBET
Oco0eHHOCTH CBOICTB CEPHO KHCIOTHI.

59 [TpakTuueckast padborta Ne 5. Pemenue Oruér mo

JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "Cepa u

MPaKTUIECKOU padoTe




eé coequueHus".

O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110

53 VCTHBIN OTBET
teme «Hemeramb».
Kontponbnas padora Ne 4 o teme

54 KonTposbHas paboTa
«Hemerannel. Yacts 1».
A3BOT: HaX0XKJICHHUE B TIPUPO/IE, CTIOCOOBI

55 MOJTy4eHUs, PU3NICCKUE U XUMUICCKHE VYCTHBIN OTBET
CBOMCTBAa. AMMMAK, HUTPU/BI.
Kucnopozacoaepskamue coeiMHEHUs a30Ta. .

56 N . VCTHBIN OTBET
Oco0eHHOCTH CBOICTB a30THOM KUCIJIOTHI.
[TpumeHeHue a30Ta U €ro COeTUHEHUI.

57 IMpoexr.
A3OTHBIE yA0OpEHUS.
®dochop: HAXOKICHHUE B IPUPOJEC, CIIOCOOBI

58 NOJy4YeHHs, PU3NICCKUAE U XUMHUYECKHE [poekT
cBoricTBa. Dochuas u Gochun.
Oxkcunst pocdopa, pochopconepxarme .

59 . VCTHBIN OTBET
kucaoTbl. Comu pochopHOI KUCITOTHI.
[Tpumenenue pochopa 1 €ro coeAUHEHHH. .

60 YcTHbINA OTBET
®docdopHbIe yaoOpeHus.
[IpakTuueckas pabora Ne 6. Pemenue .

" Otuér 1o
61 JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "A30T U .
| MPaKTUIECKOU padoTe

docdop u ux coeauHeHus".
VYriiepoa: HaxoXKJIeHUE B TIPUPOJIE,

62 IUTOTPOITHBIE MOTUPUKANNY; (PU3HIECKUC U VCTHBIA OTBET
XUMHUYECKHE CBOHCTBA, IPUMEHEHHE.
Oxcupn yriepona(ll), okeun yriaepona(1V), .

63 .. YcTHbIN OTBET
YTOJIbHASI KUCITOTA U €€ COJIH.

64 Pemenue 3a1au pa3nuyHbIX TUIIOB. VCTHBIH OTBET




KpeMmuuii: Haxoxk1eHHE B IPUPOJIE, CIIOCOOBI

65 noytydeHus1, GU3NIECKUEe U XUMHUIECKUE VYCTHBIN OTBET
CBOMCTBA.
Oxcupn kpemuusi(1V), kpeMHUEBast KMCIIOTA, .

66 VYCTHBIN OTBET
CUJIMKATHI.
[IpruMeHeHre KpEMHHUS M €r0 COSTMHEHUH.

67 Joknan
Creki10, €ro Mmoyiy4eHue, BUAbI CTEKIIA.

68 Pemenune 3amay pa3nuaHbBIX TUITOB. VcrHbll OTBET
CucremaTu3anus ¥ 0000IICHUE 3HAHHUH 110 .

69 " " VCTHBIN OTBET
teme "Hemeramnsr".
KoHnTtposbnas padora Ne 5 o Teme

70 | \ KoHnTtponbHas padoTa

Hemerannsl. Yacts 2.".

[Tonoxxenne meramnos B llepuoanueckon
CHUCTEME XMMHUYECKUX IJIEMEHTOB. .

71 VCTHBIH OTBET
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI04€K aTOMOB METAJLIOB.
OO6mue ¢puznueckre CBOMCTBA METAIIOB. .

72 VCTHBIH OTBET
[IpuMeHeHne MeTaIoB B OBITY M TEXHUKE.

73 CmuaBsl MetasuioB. Koppo3ust Mmetanios. Jloxa bt

74 Pemenue 3aga4 pa3nuyHbIX TUIIOB. VCTHBIH OTBET
DNEKTPOXUMHUYECKHUI Psil HAMPsHKEHUN

75 MeTaiioB. O01mue crnocoObl NOMyUeHuUs VCTHBIH OTBET
METaJIOB.
OOmas xapakrepucTika Metaunios 1A-
rpynsl [lepronnueckoi cucteMbl

76 XUMUYECKUX dIeMeHTOB. Harpuli u xanuii: VYcTHBII OTBET

MOJIyUCHHC, (1)I/ISI/II-IGCKI/IC U XUMHNYECKHUEC
CBOﬁCTBa, IMPUMCHCHHUEC IMMPOCTHIX BEIIECCTB U




UX COEIMHEHUH.

O6mas xapakrepuctuka metayuioB |A-
rpymnsl Ilepuoanueckoi cucteMsl
XMMHYECKHUX 3JIEMEHTOB. Maruui U KajabLW:

77 VYcTHBIH 0TBET
noJydeHue, PU3NIeCKUe U XUMHUICCKHE
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIESCTB U
UX COCOUHEHUH.

78 JXKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHEHHS. ITIpoekT
AnoMUHUE: Iony4YeHue, pusndeckue u .

79 g VY CTHBIN OTBET
XUMHUYECKHE CBONCTBA, IPUMEHEHHE.
AmMoTepHBIe CBOMCTBA OKCH/IA U THIPOKCHIA

80 ATFOMUHHUS, TUAPOKCOKOMILICKCHI ATFOMUHUS, VCTHBIN OTBET
UX IPUMEHEHHE.
[IpakTuueckast padora Ne 7. Pemenue .

OtuéT o

80 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME .

" | MPaKTHYECKOi paboTe
MeTaJiibl TJIaBHBIX TOATpyI'.

81 O060061m1eHne 3HaHu 10 TeMe « MeTalby. VCTHBIN OTBET
KonTponbhas padota Ne 6 o reme

82 KouTtposnbHas pabora
«Metamnsl. Yacte 1».
OO0m1as XxapakTeprucTUKa METAIIOB TTOOOYHBIX

83 noarpynn (b-rpynm) [leproauueckoit VCTHBIH OTBET
CUCTEMBI XUMHYECKUX JICMCHTOB.
duznyecKkue 1 XUMUIECKHE CBOHCTBA XpoMa .

84 o YcTHbINA OTBET
U €r0 COeAMHEHUI, UX TPHUMEHEHHE.
Baxueiire coenMHEHNs] MapraHIa.

85 [TepmaHranaT Kanusi, €ro OKUCIUTEIbHBIC VCTHBIA OTBET

CBOMCTBA.

86

dusndeckre ¥ XUMHUUECKHE CBOMCTBA JKeIe3a

VY CTHEIN OTBET




u ero coenuHeHun. [lomydenue u
IIPUMEHEHHUE CIUIaBOB XKeJle3a.

dusuyeckue U XUMUYECKUE CBOMCTBA MeIU U

87 .. o Y CTHBIN OTBET
e€ COeIMHEeHHM, UX TPUMEHEHHUE.
dusznueckue 1 XUMHUYECKUE CBOMCTBA [IUHKA
88 Y €ro COCIMHCHHUH, NX TPUMEHEHHE. VY CTHBI OTBET
"M ApOKCOKOMITIIEKCHI ITUHKA.
[TpakTuueckas padora Ne 8. Pemenue .
OTtuéT 1o
89 SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME .
. | MPaKTUIECKOM padoTe
Mertaibl moOOYHBIX oArpymnm'.
CamocrosTenpHas
90 Pemrenne 3a1ay pa3HbIX THUIIOB.
pabota
O06o0011eHre U cUcTeMaTU3alus U3Y4YeHHOTO .
91 \ " VCTHBINH OTBET
Marepuaia rno reme "Meramibl".
O06o0011eHre U cUcTeMaTU3alus U3Y4YeHHOTO .
92 | " VCTHBINA OTBET
Marepuana 1o teme "MeTaisr".
KonTponbhas padora Ne 7 o reme
93 | \ Kourposnsnast pabora
Metamiel. Yacts 2".
Ponb xumun B o0ecrieueHuu yCTOMYUBOTO
pa3BuTHUs yenoBeuecTBa. [loHsATHE O HAYYHBIX
94 METO/IaX Mcciea0BaHus BeniecTB. Hayunsie Jloknan
MPUHIIAITEI OPTaHU3aINN XUMAYECKOTO
MIPOU3BO/ICTBA.
[TpoMbInIeHHBIE CTIOCOOBI MOTYYEHHS
BaXKHEUIIINX BEIIECTB. XMUMHUUIECKOE
95 . Jloxnan
3arpsi3HEHUE OKPYKAIOIIEH CPeIbl U eT0
MMOCHECTBHS.
96 XuUMHS ¥ 30pOBbE YEITOBEKA. Jloknan




JlexapcTBeHHble cpencTBa. XUMUs U
3JI0pOBbE YeJIoBeKa. JIekapcTBEHHbIE
CpezcTBa.

Kocmernyeckue u napgromepHbie CpeicTBa.

97 BriTOBas XuMuH. Jloknan
XuMHs B CTPOUTENBCTBE. BakHeimme
CTPOUTEINILHBIC U KOHCTPYKIIMOHHBIE

98 p py . Jloknan
MaTepuaibl. XUMHUS B CEITLCKOM XO3SHCTBE.
Opranuyeckrie 1 MUHEPAIbHBIE yI00pEHUSI.
KonTponbhast padora Ne 8 3a kypc xumuu 11

99 KourponbHas padora
KJ1acca.

100- p

€3€pBHOE BpEMHI.
102 PBHOS BP

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus, 10 knacc(yrny6néunsiii yposenb), ['adpuensa O.C., OctpoymoB
N.I'., CnagxoB C.A., Mocksa, «IIpocBemienuey, 2023

METOIUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

1. O.C.TI'abpuensn, I'.I'.JIbicoBa «Xumust MeTtonuueckoe nocooue —
yriIyOn€HHbIN ypoBeHb» - M.: JIpoda 2022 rog.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XMMHUS B TECTaX, 3aadax,
ynpaxkHeHusx. 11 kmace» — M.: lpoda, 2023 rox.
3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kacc:
KonTtpomnbsHbie u mpoBepouHbie paboThl K yueOHUuKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc:
HacronpHas kaura as yuntensi». Yacts 1 — M.: [Ipoda, 2019 rog.
5. O.C.I'abpuenss, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronpHas kaura as yuntensi». Yacts 2 — M.: [poda, 2022 rog.
6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3anauu 1o XuMuu 1
crocoObl ux pemeHus» - M.: «/lpoday, 2021rosx.
7. B.I'. lenucoBa «Xumus 11 kiacc noypodHbie MiIaHbl 0 YYSOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018roz.
8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JInnko «Tectel mo xumuu 11 kmacc», - M.
Oxk3ameH, 2019r.
9. O.C.I'abpuensn, .I'.octpoymMOB « XMUMHUYECKHI SKCTIEPUMEHT B 1ikoJie 11
kacey; - M.: lpoda. — 2019 rox.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U
PECYPCBI CETU UHTEPHET

https://examen-media.ru/products/ - Dx3ameH-Meaua

https://www.gosuslugi.ru/landing/edu-content - YHuBepcaibHas OuOIHOTEKA
1 poBOro oOpazoBaTEILHOrO KOHTEHTA

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge - ®enepaibHblii HHCTUTYT
e IarOrMYECKUX U3MEPEHUH

https://uchi.ru/ - Yaun.py


https://examen-media.ru/products/
https://www.gosuslugi.ru/landing/edu-content
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://uchi.ru/

https://www.yaklass.ru / - IKnacc

https://oblakoz.ru/quidelines - ®usuka J1ad «O0nako 3Hanui
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