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CocrtaBiena Ha ocaose OPII COO



HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma 1mo XMMUU Ha ypOBHE CpPEAHEro OOIIero 0Opa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3yIbTaTaM OCBOCHUS
benepanbHON oOpa3oBaTeabHOM IPOrpaMMBbl CpPEAHETO o011ero
obpazoBanusi(DOII COO), npencrapineHHbix B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenpHOM cranpapre COO, c¢ yuérom Konuenmuu mnpenoaaBaHus
yuebHOro mpeamera «XuMHs» B 00pa3oBaTENbHBIX oOpraHu3anusx Poccuiickoii
denepanuu, peaau3yIoluX OCHOBHbIE 00pa30BaTeIbHbIC TPOTPAMMBbI, U OCHOBHBIX
nonoxxeHni «Crtparerun pa3zBuTusi BocnuTaHus B Poccuiickoit ®denepannu Ha
nepuof 10 2025 roga» (Pacnopspkenue [Ipasutenscta PO ot 29.05. 2015 Ne 996
-p.).

XvMHSI Ha YpOBHE YINIYOJIEHHOTO M3y4Y€HHsS 3aHUMAET Ba)XHOE MECTO B
CHCTEME €CTECTBEHHO-HAYYHOTO 00pa3oBanus yuyammxcs 10-11 kmaccos.U3yuenne
npeaMeTa, peanuzyemMoe B ycloBUSAX Aub(epeHIIMpOoBaHHOIO, MNPO(UIBHOTO
oOy4eHus, MPU3BAHO OOECHEUUTh OO0IIE0OPa30BATEIBHYI0O U OOIIEKYIBTYPHYIO
MOJITOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOJUMYIO JUIsl aJIallTallik UX K OBICTPO
MEHSIOIIMMCS YCIOBHSIM XHU3HHU B COLIUYME, a TAKXKe JJI1 MPOJOJKEHUS O0yUEeHHUS
B OpraHu3alusx NpodecCHOHaIbLHOr0 00pa30BaHMs, B KOTOPBIX XUMHUS SIBIISETCA
OJTHOW M3 MIPUOPUTETHBIX JUCLHUILINH.

B mporpamme no XuMuUM Ha3HAuYC€HHE MpeaMeTra «XUMHUS» MOIy4aeT
HOApPOOHYI0O  MHTEpPIPETAlMI0O B  COOTBETCTBUM €  OCHOBOIOJIAraroIIUMU
nonoxeausimu AGI'OC COO o B3auMOOOYCIOBJICHHOCTH II€JIeH, COJepKaHusl,
pe3ynbTaToB OOyYeHHs W TpeOOBAHMM K YPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUAETENBCTBOM TOMY SIBJISIIOTCS CJHEAYIOIIHME BBINOJHAEMbBIE MPOrPaMMON IO
XUMUU QYHKIIUN:

e UH(pOPMALMOHHO-METOIMYECKAs, pealu3alus KOTOpol oOecreunBaer
MOJyYeHUE NPEJCTaBICHUS O LEJAX, COAEpKaHMM, OOIed cTpaTeruu
0oOy4eHMs1, BOCIUTAHUS U Pa3BUTHS OOYYAIOIIMXCS CPEJICTBAMU IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIs;

e OpraHMU3alMOHHO-TIIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpeaeNeHUE: NPHUHIMIIOB CTPYKTYPUPOBAHHUS M MOCIEAOBATEIBHOCTH
M3y4eHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €r0
XapaKTEPUCTHK; TOJIXO0JI0B K (DOPMUPOBAHUIO COJEPKATEIBHOM OCHOBBI
KOHTPOJISI U OUEHKH OOpa30oBaTeNbHBIX JOCTHXKEHHI OOydarommxcs B
pamMKax HTOroBOH arrectauud B (OpME €IUHOTO0 TOCYJapCTBEHHOTO
AK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriyOa€HHOTO U3YUYEHUS] XUMUHU:



e yCTaHaBIMBAaeT WMHBAPHMAHTHOE MPEIMETHOE COJAEpKaHHEe, 00s3aTeNIbHOE
JUIST W3Y4YeHUsT B paMKaX OTICNbHBIX MpoQuiei, mnperycMaTpuBaeT
pacupenesieHue W CTPYKTYPUPOBAHHME €ro IO KiaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pasiesiaM Kypca;

e 1a€T MpUMEpPHOE pacrpeesieHue yaeOHOTO BpEMEHH, PEKOMEHIyeMOT 0 17Is
M3YUYCHHUS OTACIIbHBIX TEM;

e TIIpenjaraeT MPUMEPHYIO TIOCIEAOBATEIbHOCTh M3YYEHHUS Y4eOHOTO
Marepuana ¢ y4€TOM JIOTUKH MOCTPOECHMS Kypca, BHYTPUIPEIMETHBIX H
MEXIPEIMETHBIX CBS3EH;

e JIaT METOJMYECKYIO MHTEPIPETALNIO Ie]e U 3a7a4 U3ydeHUs IpeIMeTa
Ha yriyOJIEHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmiero o00pa3oBaHMs, COJEPKATEIBLHON XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3yJlbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTebHOU
IPOrpPaMMBI CPEIIHETO o0u1ero oOpazoBaHuUs (JINYHOCTHBIX,
METaINpeIMETHBIX, MPEIMETHBIX), a TaKXke C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATENBHBIX  JIEUCTBUNA  OOydYarolmerocss IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[lo BceM Ha3BaHHBIM NO3ULHUAM B IpPOrpamMMe MO XHUMHUH IMPEIyCMOTpPEHA
MIPEEMCTBEHHOCTh € OOy4YE€HHEM XHMHUHM Ha YpPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus. 3a TMpeaelaMd yCTAaHOBJIEHHOMW MporpaMMod MO  XUMHUHU
00s13aTeIbHONM (MHBAPUAHTHOM) COCTABJISIFOIICH CoJlepKaHUsl y4eOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHUBHOM COCTABJISIONIEH,
KOTOpasi JIOJKHA OMPEAENSThCS B COOTBETCTBUM C HANPaBIECHUEM KOHKPETHOTO
npoduiist 00ydeHus.

B coorBerctBuM ¢ KOHUenTyanbHeiMU monoxkeHusMu PI'OC COO o
HAa3HAYEHUU TPEAMETOB 0a30BOro u YMIYOJIEHHOTO YPOBHEH B CHCTEME
muddepeHupoBaHHOTO OOYYEHHsI Ha YPOBHE CpeaHero oOIero oOpa3oBaHMs
XUMHUSL Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HalpaBJ€H Ha pealu3aluio
MPEEMCTBEHHOCTH C  TOCIEAYIOIIMM  3TaloM  MOJYyYEHUS  XHMHYECKOTO
oOpa3oBaHMsI B paMKax U3Y4YEHHUS CIEHHAIBbHBIX E€CTECTBEHHO-HAYYHBIX H
XUMUYECKUX NUCIUIUIMH B By3aX U OPraHU3alUSX CPEIHET0 MPOPeCCHOHATBHOTO
oOpa3zoBanusi. B 3Toi CBsS3W u3ydeHHE mNpenMera «XUMHUS» OPUEHTUPOBAHO
IPEUMYILECTBEHHO HA PACILIMPEHUE U YIIIyOJIEHUE TEOPETUUECKON U MPAaKTUYECKOM
MOJITOTOBKHU 00YYaIOIIUXCSl, BHIOPABIIMX ONPeNeEHHbIN Tpoduiib 00y4eHUs, B TOM
YHClie C MEPCHEKTUBOM MOCIEIYIOMEro MOMyYeHUs XUMUYECKOTr000pa3oBaHusl B
opranmzanusax mnpodeccuoHaibHOrO oOpa3oBanus. Hapsny ¢ 3TtuM, B cBeTe
tpeboBanniit ®I'OC COO k miaHUpyeMbIM pe3yibTaTaM OCBOCHUS (enepaabHOM
00pa3zoBaTeIbHON TPOrpaMMBbl CPEHETO 00I11IeT0 00pa30BaHUs U3YUEHUE TPEeAMETa
«XUMUS» OPUEHTHUPOBAHO TAKXKE HA pEIlIEHUE 3a]a4



BOCIUTAHUSA U COLIMAIBHOIO Pa3BUTHUS OOydaroumxcs, Ha (GOpMHUpPOBAHUE Yy HHUX
OOIIEMHTEIIEKTYaIbHbIX YMEHHUM, YMEHHUI palMoHalIU3aluil y4eOHOro Tpyjaa u
00OOIIEHHBIX  CHOCOOOB  JICSITENIBHOCTH, HWMEIOIIUX  MEXKIUCIUIUIMHAPHBIH,
HaJIPEAMETHBIN XapaKTep.

CocTaBisOIUMH NpeaMeTa «XUMUs» Ha YPOBHE YriayOJIEHHOTrO M3y4EeHHS
ABISIIOTCS  yriIyOnéHuele Kypcbl — «Opranmueckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneseHU NOaX00B K OTOOPY U CTPYKTYpPHOM
OpraHM3alid COJICPKAHUS ITHUX KypCOB B IPOrpaMMe IO XMMHH 3a OCHOBY
npuHATH oJiokeHuss PI'OC COO o paznuumsix 6a30BOro u yriayoa€HHOTO YpOBHEH
U3Yy4YEHUS MIPEAMETA.

OcHoBy conepxkanust KypcoB «Opranuyeckas xumus» u «OOmas wu
HEOpraHWYecKass XUMHS» COCTAaBISIET COBOKYINHOCTb MPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHs IpeAMETa. JTa CHCTeMa
3HAHUM TI0JIy4aeT ONIPENEIEHHOE TEOPETUUYECKOE JOIOJHEHNE, I03BOJIAIOIICE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO O0IbIINN 00BbEM (PAKTOJOTMUECKOTO MaTepHuaia.
Tak, Ha yrnyOn€HHOM YypOBHE HM3y4EHHsI MpeaMmeTa olOecreyeHa BO3MOKHOCTh
3HAUYUTEIBHOTO YBEIUWYEHUS 00bEMa 3HAHMM O XHUMHYECKUX OJJIEMEHTaX H
CBOMCTBAaX UX COEIMHEHUI HA OCHOBE PACIIMPEHUs U yriyOJleHHs IpecTaBICHUN
O CTPOCHHM BEIIECTBA, XWMHUYECKOW CBA3M M 3aKOHOMEPHOCTSX IPOTEKAHUS
peakumii, pacCMaTpUBaEMbIX C TOYKM 3PEHUS XMUMHYECKOW KUHETUKUA H
TepMOaAHAMUKH. M3yueHne nepuoauyeckoro 3akoHa u Ilepuoanueckon CUCTEMBI
XUMUYECKUX DIIEMEHTOB Oa3upyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAHHYECKUX
IPEICTABICHUAX O CTPOCHHUU aToMa. XHUMHUYECKas CBsI3b OOBSACHSAETCS C TOUYKU
3pEHUs SHEPTreTUUECKUX U3MEHEHUH MpH €€ 00pa30BaHUM U pa3pyLICHUH, a TAKXKe
C TOYKM 3pEHUsT MEXaHU3MOB €€ oOpa3oBaHus. V3yueHuWe THUIIOB peakuui
JonojaHseTcss GOpMUPOBAHUEM MTPEACTABICHUN 00 ANEKTPOXUMUYECKUX MPOIECCax
Y 3JIEKTPOJIM3€E pacIljlaBOB U PacTBOPOB BEIIECTB. B Kypce opranuueckoil XuMuu
IpU PACCMOTPEHUM PEAKIIMOHHOM CIHOCOOHOCTH COEAMHEHUHN yAensercs ocoboe
BHHUMAaHHE BOMPOcaM 00 3JIEKTPOHHBIX 3(PQeKTax, 0 B3aMMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHKe UMEET TO, UTO Ha COEpKaHNE KypPCOB XUMUU YTITyOJIEHHOTO
YPOBHS U3Y4YEHHUsI AJIsl KJIACCOB ONpeAeEHHOro Npoduiis (MI1aBHBIMOOPa3OM Ha UX
CTPYKTYpPY U XapakTep MOMOJHEHHUU K OOIIel CcucTeMe MPEIMETHBIX 3HAHH)
OKa3bIBAIOT BIIMSHUE CMEXHbIE TMpeAMeThl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3UYEcKoro npoduiis 60ab110€ 3HaUeHUE OyayT
MMETh 3JIEMEHTHI Y4eOHOT0 MaTepHaa no odmieit xumuu. [lpu nuzydyenuu npeamera
B JaHHOM cCjyd4ae akIeHT OyAeT caenaH Ha OOIIHOCTh METOJOB MO3HAHMUS,
OOIIHOCTh 3aKOHOB U TEOPHIA B XUMHUU U B (PU3HKE: aTOMHO- MOJIEKYJIIpHAsT TEOPHs
(MonekynsipHasi Teopusi B (PU3MKE), 3aKOHbI COXPAaHEHUS



MacCbl M DHEPIUM, 3aKOHbl TEPMOAVHAMUKH, 3JIEKTPOIN3d, NPEACTABICHUA O
CTPOECHHUU BEILECTB U IPYTOE.

B TO xe BpemMs B coAepKaHUM INpeAMETa I KIACCOB  XUMHKO-
ouonoruueckoro npoduis OONbIINK yAeNbHBINA BeCc OyAeT MMETh OpraHuyecKas
xumusi. B aTom cirydae nmpenocTaBisieTcsi BO3MOKHOCTD JUisl 0osiee 00CTOSATEILHOTO
PACCMOTPEHHUSI XUMUYECKON OpraHu3aliy KJIETKH Kak OMOJIOTMYEeCKOM CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K IPUMEPY, TAKUE CTPYKTYpPHbIE KOMIIOHEHTBI, KakK
JUNHUABI, OETKU, YTIEBOABI, HYKJIEMHOBBIE KUCIOTHI U pyrue. [Ipu sTom 3HaHuUs 0
COCTaBE M CBOMCTBAX IMPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOM MJii M3Y4YEHHUsS CYIIHOCTH MpoleccoB (OTOCHUHTE3a, JIbIXaHMUS,
NUIIEBAPCHHUS.

B nmane ¢opmMupoBaHHs OCHOB Hay4HOIO MHPOBO33PEHUS, OCBOEHUS
0OIIEHayYHbIX METOJIOB MTO3HAHUA U OIbITa MIPAKTUYECKOTO MPUMEHEHUST HAYUHBIX
3HAHUI M3y4YeHHE NpeaMeTa «XHUMHs Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YEOHBIMH MpEAMETaMH, BXOJSAIIMMH B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-Hay4yHble NIpeaMeThl», «Marematuka u
nHpopmaTuka» U «PycCKuUil I3bIK U TUTEPATYPAY.

[Tpu n3yuenun yueOHOro npeamera « XuMHsh» Ha yriryOJEHHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOT'O U CpeJHero oduiero oopazoBanus (Ha 0a30BOM ypOBHE),
3alayell MEepBOCTENEHHON 3HAYMMOCTH SIBIIAETCS (DOPMUPOBAHHE OCHOB HAyKH
XUMHH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON NeATEIbHOCTH
YEJI0OBEKA Y OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpbl. Perienne 3Toi 3a1aum Ha
yriIyOJI€HHOM YpOBHE H3YYEHMsI IpeaMeTa MpenroiaraeT peaju3aluio TaKhX
LeJeH, Kak:

e (opMupoBaHuE TMpEACTABICHUI: O MaTEepUaJIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX Y IMO3HABAEMOCTH SIBJIECHUW MPHUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHbIX HayK M e€ BeAyulell poiau B oOecreyeHUH
YCTOMYMBOIO  Pa3BUTHUsSI  YEJIOBEUECTBA: B  pEIIEHUU  MpodiieM
AKOJIOTUYECKOM, SHEPreTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJUIMHBI, CO3aHUN HOBBIX MaTepUagoB, HOBbIX HICTOYHUKOB YHEPTUH, B
00ecCrevyeHnr PalrMOHAILHOTO MPHUPOAONOIB30BaHusA, B (POpPMHpPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTypbl YEJOBEKa, a TaKKE IKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHUS] K CBOEMY 3/I0POBBIO U TPUPOAHON CpEE;

e OCBOCHME CHCTEMbl 3HAHMH, JIEKAIMMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTaIbHbBIX
MOHSTUH, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOGHMH BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJIPHOM, O  TE€PMOAMHAMHYECKHX WU
KMHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUUECKUX PEAKIIHii, O



XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCTIEPCHBIX CUCTEMAX, 00 00mnX
HAyYHBIX MPUHIMIIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (opmupoBanue y O0yJarOIIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKHX 3HAHUU I OOBSCHEHUS
KIIFOUEBBIX M€ U MPOOJEM COBPEMEHHOM XUMHUHU, ISl OOBSICHEHUS U
POTHO3UPOBAHUS SIBIICHUN, MUMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPO.Y;
IPaMOTHOTO pelieHus Mpo0JieM, CBSI3aHHbBIX C XUMUEH, IPOTHO3UPOBAHUS,
aHaIM3a U OIEHKH C MO3HITNI AKOJIOTHIECKON 0€30MacHOCTH MOCIEACTBUI
OBITOBOM W TPOM3BOJCTBEHHOH [EATEIBHOCTH YEIOBEKa, CBA3AHHOW C
XUMUYECKUM  IPOU3BOACTBOM, HCIOJIb30BAHUEM U  IepepaboTKon
BEIIECTB;

e yriyOJeHue npeACTaBICHUN 0 HayYHbIX METOAaX MO3HAHUS, HEOOXOIUMBIX
UL TIPUOOPETeHWS yMEHUN OpPHEHTHPOBATHCS B MHPE BEIISCTB U
OOBSCHCHHS] XWMHYCCKHUX SIBJICHUH, HMMEIONUX MECTO B TIPHPOJE, B
MPAKTUYECKOMN JESITEIbHOCTU U TTOBCEAHEBHOM JKU3HHU.

B mane peanuzanuu nepBOOYEpPEAHBIX BOCIHUTATENBHBIX M Pa3BUBAIOLIUX
GyHKIUN 1EJOCTHOW CHUCTEMBI CpedHEero oOIiero o0pa3oBaHUsl MPU U3YYCHUU
mpeaMeTa  «XuMHs» Ha  yrayOn€HHOM  ypoBHE 0COOYI0  aKTyaJlbHOCTH
NpUOOPETAIOT TaKKe 1SN U 3a7a4u, Kak:

e BOCINHUTAHHE YOCKIEHHOCTH B TIO3HABAEMOCTH SIBICHUW TPHUPOJIBI,
yBOXEHUSI K TPOIECCY TBOPYECTBA B 0OJIACTH TEOPETHUYECKUX U
MPUKJIAIHBIX HCCICIOBAHUNA B XUMHH, (OpPMUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO Y  CaMOBOCIUTAaHUIO  Ha  OCHOBE  YCBOCHHS
00IIIeYeIIOBEUECKHX IIEHHOCTEH;

e pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUECKUX
CrocoOHOCTe oOywaromuxcsi, (HOPMUPOBAHHE y HHUX CO3HATEIHLHOTO
OTHOIIEHUS K CaMOOOpa30BaHWIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHIENTHON MpodecCuoHaIbHON U 00IIECTBEHHOMN JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HU;

e (opMupoBaHHE YMEHHI W HAaBBIKOB Pa3yMHOTO IPUPOJIOTOIH30BAHUS,
Pa3BUTHE YKOJIOTHYECCKON KYJIBTYPBI, TPHOOPETECHUE OMBITA OOIIECTBEHHO-
[TOJIE3HOM PKOJOTUYECKOMN AEITSIbHOCTH.

OO6m1ee yucI0 4acoB, MPEAYCMOTPEHHBIX JIUIA M3YUYEHUS XUMHUHU Ha YTITyOJIeHHOM
YpOBHE cpeaHero oomero oopazopanus, coctasisieT 204 yacos: B 10 kmacce — 102
yaca (3 gaca B Hezeno), B 11 kimacce — 102 yaca (3 gaca B Hefemo).



COILEPKXAHUE OBYYEHUA
10 KITACC

OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUM.

[IpenmMer 1 3HaUEHUE OPTaHUYECKONW XMMHHU, TIPEJCTABICHNE OMHOTO000pa3Hu
OPTraHUYECKUX COCIUHCHUMN.

DJEeKTPOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE M BO30YXKAEHHOE
COCTOsIHMs. BalleHTHbIE BO3MOXHOCTH aToMa yrjepoja. XUMHYECKas CBS3b B
OpPraHUYECKUX COeTMHEHUAX. TuIbl THOpUIN3allMyd AaTOMHBIX OpOuTaen yrieposa.
MexaHu3mbl 00pa3oBaHMsI KOBAJEHTHOM CBsi3UW (OOMEHHBIH M JOHOPHO-
aKLENTOPHBIA). TuIbl TEepeKpbIBaHUS ATOMHBIX OpOWUTaned, G- U T-CBA3H.
OnunapHasi, 1BOMHAs U TpoitHas cBsi3b. CIOCOOBI pa3phiBa CBA3EH B MOJIEKyJIax
opraHuyeckux BemecTB. [loHsATHE O CBOOOJHOM paaukane, HykKiIeopuie Hu
anexTpoduie.

Teopus cCTpoeHHMsT OpraHudeckux coeauHeHuii A.M. bByrtiepoBa wu
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpraHUYEeCKUX COEIUMHEHUU. MONEeKYyJsipHbIE M  CTPYKTYpHbIE  (HOPMYJIBL
CrtpykrypHble (OpMyJbl pa3iMYHBIX BUAOB: pa3BEPHYTas, COKpaUIEHHAs,
ckeneTHas. M3omepus. Bunabl u3oMepuu: CTpPYKTypHas, HIpPOCTPaHCTBEHHAS.
OnekTpoHHbIe () PEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHNUN (MHIYKTUBHBIN U
Me30MEepHBIN 3P DEKTHI).

[IpencraBnenne o kiaccupukauuy oOpraHuyeckux BemecTB. [loHsTHE O
¢yHkunonanbHou rpymnmne. ['omonorus. 'omonoruueckue psanbl. CucreMaruyeckast
HOMeHKIatypa opranuueckux coeauHeHnid (IUPAC) um TpuBHaibHBIC Ha3BaHHS
OTJEJIBHBIX NIPEACTABUTEIICH.

OcobOeHHOCTH U KJIacCHU(UKALMS OpraHUYecKuX peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKLINHA B OPraHUYECKON XUMUHU.

OKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUS! BEIIECTB W HX MPEBPALLECHUN:
O3HaKOMJIEHUE C 00pa3liaMi OPraHMYECKUX BEUIECTB U MaTepuaiaMu Ha UX OCHOBE,
OMBITHI 1O MPEBPAIICHUIO OPTAHMYECKUX BEIIECTB MPHU HArpeBaHuM (IJIaBJICHUE,
oOyriauBaHUEe M TOPEHHE), KOHCTPYUPOBAHHE MOJENIed MOJIEKY] OpPraHUYECKUX
BEILIECTB.

YrieBoaopoasbl.

Anxanbl. 'omosiornueckuil psj ainkaHoB, oOuias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOIEKYN alKaHOB, SP -
rudpuau3anms aTOMHBIX OpOWTalield yriepojia, G-cBA3b. DU3MUYECKHe CBOWCTBA
AJKaHOB.



XHUMHUYECKUE CBOMCTBAa aJKAHOB: PEAKLUUU 3aMEIICHHS, H30MEPHU3ALUH,
JNETUIPUPOBAHMS, LUKIU3ALNY, IMPOJIN3a, KPEKUHTa, ropeHus. IIpeacrasienue o
MEXaHU3ME PEaKINi paguKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupose. CiocoObl NOMy4YeHHs U TPUMEHEHUE AJIKAHOB.

[uxmoankanel. O0mas dhopmyrna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHS ¥ XUMUYECKHX CBOMCTB MaJIbIX (LIUKJIOMPOMaH, IIUKI00yTaH) U OOBIYHBIX
(IIMKJIOTIEHTaH, MUKJIOTEKCaH) IUKII0TKaHOB. CIIOCOOBI MOTYyUYeHUS U PUMEHEHUE
UKJIOAJIKAHOB.

Anxensl. ['oMonornyeckuil psj ankeHoB, oOmas ¢opMylia, HOMEHKIIATypa.
DIEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOCHME MOJIEKYNl alKEHOB, SP°-
ruOpuau3anms aTOMHBIX OpOHWTalleld yriepona, 6- U m-cBsi3u. CTpPyKTypHas M
reomerpudeckas (Ipc-TpaHc-) wu3oMepusi. Du3nueckne CBOICTBAa aJIKCHOB.
XVMMHUYECKHE CBOMCTBA: PEAKIIUU IPUCOEANHEHMS, 3AMELIEHUS B O-ITOJIOKEHUETIPU
JBOWHOM CBSI3W, IMOJHUMEpU3alUM W OkucieHusa. lIpaBuno MapkoBHHKOBA.
KadecTBeHHbIE peakuuy Ha ABOMHYIO CB3b. CHIOCOOBI MONYYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, NU30JIMPOBAHHBIE,
Kymyaupogantwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMUYECKUX CBOWMCTB
COTIPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpspkEHHBIX
nueHoB. CriocoObl MOTYyYEHUS U IPUMEHEHUE KA UEHOB.

AnkuHbl. 'oMOJOrH4ecKkuil psii alkKMHOB, 001as popmysia, HOMEHKIATYpa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ aJKHHOB, Sp-
ruopuau3anms aTOMHBIX opOuTaneil yriaepoja. PusnuecKrue CBONCTBA AJIKHMHOB.
XVMHYECKHE CBOMCTBA: PEaKLMU NPUCOECANHEHUS, TMMEPU3ALIMA U TPUMEPHU3ALIIH,
OKHcCIIeHHs. KUCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakuuu Ha TPOWHYIO CBA3b. CIIOCOOBI MOTYYEHHUSU NMPUMEHEHHE
AJIKUHOB.

ApomaThuecKkue YrieBoaOpoabl (apeHbl). ['OMOIIOrMYecKuil psji apeHoB,
oOmas ¢popmysa, HOMEHKIIATypa U U30MEpUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OcH30ja. du3znueckue CBOHCTBA apeHOB. XHUMHYCCKHE
CBOICcTBa O€H301a U €ro TOMOJIOTOB: PEaKLUU 3aMEeIleHUs] B OEH30JIbHOM KOJIbLIE U
YTJIEBOJOPOAHOM paauKalle, PEAKLHMH NPUCOECIUHEHUS, OKHCIEHHE T'OMOJIOIOB
oenzona. IlpencraBienne 00 OpPUEHTHUPYIONMIEM JACHCTBUM 3aMeCTUTENed B
OCH30JIbHOM KOJbIIE Ha TNpHUMEpe AaJIKWIbHBIX pPAIUKaIOB, KapOOKCUIBHOM,
THIPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lonumepuszanus cruposna. CriocoObl MoIydeHus U
NPUMEHEHUE apOMATUYECKUX YTIEBOJA0POIOB.

[Ipupoausiii ra3. [lonyTtHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KameHnHslil yroiap u npoayKThl ero nepepadboTku. CrnocoOsl nepepaboTku HEPTH:



MEepPEroHKa, KPEKUHT (TEPMUYECKUN, KATAIUTHUECKHH), pu(GOPMHUHT, TUPOIHU3.
[TpoaykTel mepepaboTku HEDTH, UX MPUMEHEHHE B IPOMBIIIUICHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXK1y pPa3IMYHBIMU KJIaCCaMHU yTIIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTeHIPOU3BOJHBIX YTIEBOJIOPOIOB. Peakiuun
3aMEIIEHUs] TajoreHa Ha TUAPOKCOTPYIMNY, HUTPOTPYIIy, MHAHOTPYMIY,
amuHOTpynmy. JlelicTBME Ha TaJIOT€HIPOU3BOJIHBIE BOJHOTO U CIHAPTOBOrO
pactBOpa miEnoun. B3auMoJeCTBHE NUTAIOTCHAIKAHOB C MAarHUEM W IIUHKOM.
[TonsaTue 0 METAJIIOOPTraHUYECKUX COCIUHEHMUSX. Hcnionp3oBanue
rajOreHIPOU3BOJAHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE M TIPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

ODKCNEPUMEHTAIbHBICE METOJbl HM3YyUYE€HHsS BEIIECTB M HX IPEBpAICHUMN:
n3ydeHue (U3NIECKUX CBOMCTB YIJIEBOJIOPOJOB (PaCTBOPUMOCTH), KAUYE€CTBECHHBIX
peakiuii yrieBoAOpOJOB Pa3IMYHBIX KIacCcOB (oOecuBeYMBaHUE OPOMHOM WU
WOJHON BOJBI, pacTBOpa IMEpMaHTaHaTa KaJius, B3aUMOJCHCTBUE alleTHICHA C
aMMHAYHBIM pacTBOpoM okcujaa cepebpa(l)), kauecTBeHHOE OOHaApYKEHHE
yTJIEpO/ia ¥ BOJOPO/ia B OPraHUUYECKUX BEIIIECTBAX, ITOIYyUYCHUE ITUIICHA U U3yUYCHUE
€ro CBOMCTB, O3HaKOMJIEHHE ¢ KoyuieKiusaMu «HedpTe» u «Yromb», ¢ obpasiamu
MJACTMACC, KaydyKOB U PE3UHbI, MOACIHPOBAHUE MOJIEKYJ] YIJIEBOAOPOIOB M
rajOreHIPOU3BOIHBIX YTIIEBOIOPOJIOB.

Kucsiopoacoaep:kaniue opranudeckKue coeuHeHUsl.

[IpenensHbie omHOATOMHBIE CHUPTHL. CTpoeHHEe MOJEKya (Ha IpuMepe
MeTaHola W J3TaHoja). ['omonormueckuid psa, odmwas dopmyna, HIOMEpPHS,
HOMEHKJIaTypa U  kiaccupukamus. @DuU3HMYECKHE CBOMCTBA  MPENEIbHBIX
OJIHOATOMHBIX CIHUPTOB. BoAOpoaHBIE CBA3M MEXAY MOJEKYJaMU CIUPTOB.
XUMHUYECKUE CBOMCTBA: PEaKIMU 3aMEIICHUs, JerujpaTaiiid, OKUCJICHUS,
B3aUMOJICICTBME C  OpPraHMYECKMMHU M  HEOPraHMYECKUMH  KHUCJIOTaMH.
KauectBeHHas peakiusi Ha OTHOATOMHBIE CIIUPTHI. J[eficTBUE 3TaHONIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl TOJyYeHHS] U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[TpocTeie »upbl, HOMEHKIaTypa B u3oMepus. OcOOEHHOCTH (PUBHYECKUX U
XAMHWYECKUX CBOMCTB.

MHoroaToMHbI€ CIUPTHI — STWICHIJIUKOAbL W TIHIEpUH. Du3udeckue u
XMMHUYECKHE CBOMCTBA: PEAKIIMHU 3aMEIICHHS, B3aMMOJICCTBUE C OPraHUYECKUMU
W HEOPraHWYEeCKUMHU KHCJIOTaMH, KadeCTBEHHAs peaklHus Ha MHOI0aTOMHBIC
criupThl. [IpeacTaBieHre 0 MeXaHM3ME PEAKIUA HYKJICO(PUIHLHOTO 3aMEICHHUS.
JleiictBue Ha opraHu3Mm 4yenoBeka. CrHocoObl TOJNYYEHHS W MNPUMEHEHHE
MHOTOAaTOMHBIX CIIUPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
o6en3onpHOTO sAnpa. dusnueckue cBoiictBa (peHosia. OCOOEHHOCTH XMMHUYECKHUX



cBoiicTB ¢enona. KauecTBeHnwle peakuuu Ha ¢eHod. TokcHuHOCTH (eHoma.
CrniocoObl osrydenust u npuMeHenue henona. Genonpopmanbaeruanas cMoa.

KapOonusibpHbIe COETUHEHUS — abJACTHABI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHON Tpynmbl. ['oMosiornyeckue psiibl albIerHI0B U KETOHOB, OOIIas
dbopmyna, mzoMepuss U HOMEHKJIaTypa. (DuU3MUeCKUEe CBOWCTBA albJIECTUIOB U
KETOHOB. XMMHUYECKHE CBOMCTBA alIbJAETUI0B U KETOHOB: PEAKIIMK IPUCOEANHEHUS.
OxkuclieHHe albJeruioB, KadyeCTBEHHBIE peakIMu Ha aipAerunibl. CrnocoObl
MOJIyYEHUS] U IPUMEHEHHUE AJIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TpeAeNIbHbIE KApOOHOBBIE KUCIOThL. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepust 1 HoMeHKiIatypa. @u3ndeckue CBONCTBA
OJTHOOCHOBHBIX TMpeNeTbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMHd KapOOHOBBIX KHCIIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTBA,
peakuusi STepUUKAMM, pPEaKIMH C YYaCTHEM YIJIEBOJOPOJHOTO pajauKaa.
OcoOeHHOCTH CBOMCTB MYpaBbHMHON KHUCHOTHL. [loHATHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT — CIOXHBIX 3(pupax. MHorooOpazue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HEMNPENETbHBIX M ApPOMATHYECKUX KAPOOHOBBIX KHCIIOT,
IUKapOOHOBBIX KHUCIOT, TUIPOKCUKApOOHOBBIX KUCIOT. [IpeacraBurenu BhICHINX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, MaJbMUTHHOBAs, OJEUHOBAs, JIUHONEBAS,
JuHOoIeH08as KUCIOThl. CocOObI OJyYeHHS] U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxusble 3¢upsl. ['omonormueckuid psa, ooOmas Qgopmyna, U30Mepus U
HOMEHKJarypa. Du3nyeckne M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOW H
HICIIOYHOU CpeTIe.

Kupsl. Ctpoenue, puanyeckiue 1 XUMUYECKHE CBOICTBA XKHUPOB: TUAPOJIN3 B
KHUCIION U 11esouHon cpene. OCOOCHHOCTH CBOMCTB >KHUPOB, COJAEPIKAIIUX OCTaTKU
HETpEACNbHBIX JKUPHBIX KUCIOT. KUpbI B IPUPOJIE.

MpbuTa Kak COJM BRICIIUX KapOOHOBBIX KUCJIOT, KX MotoIree aeiicterue. O01mas
XapaKTepUCTHKa yriieBoaoB. Kiaccudukarus yriaeBoaoB (MOHO-, JIH-

U monucaxapuabl). MoHocaxapuabl: TJIOK03a, (pyKTO3a, rajakro3a, puodo3sa,
ne3okcupu6o3a. Gu3nuecKue CBOMCTBA W HaxOoXJACHUE B mpupoje. PoToCcuHTES.
XUMHYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHaCTUEM CIHUPTOBBIX U AJIbJACTUAHOMN
TPYII, CIHPTOBOE W MOJIOYHOKHCIOE Oposkenue. [IpumeHeHue ToKo3bl, e
3HAYCHHE B KU3HEACATEIbHOCTH OopraHu3Ma. J[ucaxapuasl: caxaposa, MajabTo3a U
nakTo3a. BoccranaBimMBaronyMe 1 HEBOCCTAHABIMBAIOIIME AUcaxapuibl. [ uapoan3
nucaxapuaoB. Haxoxaenue B nmpupoze U npumeHenue. [lonmcaxapuapl: kpaxman,
JIMKOTEH U 1esuitono3a. CTpoeHHE MAaKpOMOJIEKYJl Kpaxmaja, I[JIMKOreHa M
neJutoio3bl.  Du3nMyeckre CBOKMCTBA KpaxMajga M IEJUIOJI03bl. XUMHYECKHE
CBOMCTBa Kpaxmana: THAPOJIM3, KauyeCTBEHHas peakius ¢ HOJIOM. XUMHYECKHUE
CBOMCTBA LIEJUTIONO3bI: TUIIPOJIN3, MOJydeHHe 3(upoB 1euiono3bl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTANbHBIE METOJIbl HM3Yy4YE€HHUsI BEUIECTB W HUX MPEBpAILCHUI:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJICHHE 3THJIOBOTO CIHUPTA B AJIbJETHJ]l HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE STUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), KAauyE€CTBEHHBIE pEaKIMU Ha ajdbJeruibl (C TUAPOKCUIOM
nuammuHcepeopa(l) u runpoxcuaom meau(Il)), peakius rauuepruHa ¢ THAPOKCUIOM
meau(Il), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHUCIJIOTHI, B3aMMOJCHCTBHE
pacTBopa ritoko3sl ¢ ruapokcuaoM menu(ll), B3aumoaeiicTBue kpaxmania ¢ MOJIOM,
peIIeHNEe DJKCIEePUMEHTAIBHBIX 3amad 1o TemMaM «CroupTel W (PEHOTBDY,
«Kapb6onossie kucnotel. CiokHBIE YDUPBD».

A30Tcoaep:Kalue OpraHudecKue CoeJUHeHUsI.

AMUHBI — OpraHUYecKUe MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMUuHOB:
anudaTuyecKue W apoMaTUYECKHE; TEePBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue mosiekyin, oOmas dopmyiia, U30MepHusi, HOMEHKIATypa U (Pu3nueckue
cBoMCTBa. XMMUYECKOE CBOMCTBA aliu(PaTHUEeCKMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWINPOBAHKUE, B3aUMOJCHCTBUE IMEPBUYHBIX AMUHOB C a30TUCTOW KHCIIOTOM.
Conn anKuJIaMMOHHS.

AHWINH — IPEACTABUTEIb AMUHOB apOMAaTHYECKOTO psia. CTpoeHre aHUINHA.
B3anmHoe BiMsHUE Tpynm aTroMoB B MoJieKyse aHWiInHa. (OcoOEHHOCTH
XUMUYECKUX CBOMCTB aHmInHA. KauecTBeHHbIE peakuuu Ha aHUIMH. CrocoObl
MOJIyYCHHUS] M TNpuUMEeHeHHe anudarudeckux amuHOB. [lonmyueHue aHuIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMeHknaTypa u nzomepus. OTAeNbHBIE TPEACTABUTENN O
AMUHOKHCJIOT: TJIMIMH, aJaHuH. Du3nuecknue CBOWCTBA  AMUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUYECKUX
COCAMHEHUM, peaklus TMOJUKOHJICHCAIluK, o0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHUEe aMMHOKUCIOT. CHHTE3 U TUAPOIIU3 MENTUAOB.

benku kak npupoaHsie monumepsl. [lepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpYKTypa OenkoB. XHWMHUYECKHE CBONCTBA OEIKOB: THUAPOJIM3, JACHATypaIus,
KaueCTBEHHbIEC PEAKLIUM HA OEJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUSI BEUIECTB W MX MPEBpAILCHHI:
pacTBOpeHHe OETKOB B BOJE, JCHATypalusi OCJIKOB TMpPHU HArpeBaHWH, I[BETHHIC
peakimu Ha OENKH, PEIICHHE HKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMaM
«A3oTcoaepKanme OpraHM4eCcKre COeIMHEHN» U «Pacnio3HaBaHME OPraHuYeCKUX
COCIMHEHU.

BricokoMoJieKyJISIpHbIE COeIMHEHUS.

OCHOBHBIEC TOHSITHSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALMU, CPETHSSI MOJICKYJIAIpHAs



Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIMHEHUU —
NOJIMMEPU3ALINS U TTOJUKOHCHCALIHS.

[Tonumepubie Marepuanbl. Ilnactmacchl (TOJMATUIICH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TOJUMETHIMETAKPUIAT, IOJTHKApOOHATHI,
noJidTUIeHTepeTanar). Y Tuinu3anus u nepepadoTka MmiacTHKa.

DJ1acTOMEpHI: HATypaAJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaIMeHOBBIM, XJIOPOIIPEHOBHIN, U30MPEHOBBIN) M CHUIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHbIe (XJIONOK, MIEPCTh, MIENK), HICKyCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallpOH U JIaBCaH ).

[Tomumepsnl CHEIUAIBHOTO Ha3HA4YCHUS (TedutoH, KeBJap,
AIIEKTPOINPOBOSIINE MTOJIUMEPHI, OOpa3iaraemMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BELIECTB W MX IMPEBPAILICHUII:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAce,
KaydyyKOB, pEIIEHHE OHKCIEPUMEHTAIbHBIX 3a7ad no TeMe «Pacrno3HaBaHue
IJIACTMACC U BOJIOKOH).

Pacuérnbie 3amaun.

Haxoxaenue MoNEKyIsipHOM (QOpMYJIbl OPraHUYECKOrO0 COEJUHEHHS IO
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIIIIUX B €0 COCTAB, HAX0XKICHUE MOJIEKYIISIPHOI
(bopMyJIbl OPraHMYECKOTO COEAMHEHUS TI0 Macce (00BEMY) MPOAYKTOB CrOpaHus, MO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU W/UIU HCXOJIHBIX
BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOW (OPMYJbl OPraHMYECKOTO BEIIeCTBa Ha
OCHOBE €ro XMMHUYECKUX CBOMCTB WJIM CIIOCOOOBTMIOJIYYEHHUS, OMpECICHUE T0JIH
BBIX0/1a MMPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMeTHBIX CBA3EU IIPU U3YYEHUU OPTraHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCS uepe3 HCIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-
HAy4YHBIX TIOHSATUW, TaK W TMOHSITUM, NPHUHATBIX B OTACNIBHBIX MPEAMETaX
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIC TIOHSTHUS: SBJICHUE, HAyUYHbIN (haKT, TUIIOTE3a,
TEOpHSs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOJII0JICHUE, H3MEpPEHHUE,
AKCIEPUMEHT, MOJIETb, MOJEIUPOBAHUE.

®usuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKUM YpPOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHHE
BEILIECTBA, (DU3WUYECKUE BEJIMYMHBI, C€IUHUIIBI WU3MEPEHUs, CKOPOCThb, JHEPrusl,
Mmacca.

buonorus: kierka, opraHu3M, OJKocHcTeMma, Owmocdepa, MeTabOIH3M,
HACJIEJICTBEHHOCTh, aBTOTPOQHBIM U TETepOTPOMHBIN THUI MUTAaHUS, OPOKECHUE,



dboTocuHTE3, bIXaHWE, OEJIKW, YTIAEBOABI, JKUPBI, HYKICHHOBBIC KHUCIIOTHI,
(bepMEHTHI.

['eorpadusi: mone3Hpie HCKONaeMble, TOTLIUBO.

TexHomOTHSA: THUIIEBBIE MPOAYKTHl, OCHOBHI PAIMOHAIHLHOTO IHUTAHUS,
MOFOIIIHE CPEICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIIAA N HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sifep. XUMUYecKuid 3neMeHT. M3oronsl. CTpoeHue
AJEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUUECKUE YPOBHU U
noypoBHHU. ATOMHbIE opOuTanu. Kinaccudukarus XuMUIECKUX 2JIEMEHTOB (S-, P-,
d-, f-snmementsl). PacmpenencHue 5SJICKTPOHOB 10 aTOMHBIM — OPOUTAJISIM.
DJNIeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—4E€TBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(PUTYpaIlMd HMOHOB.
DJIEKTPOOTPULIATENBHOCTb.

[Tepunonnueckuit 3axkoH U [lepuonnueckas cucremMa XUMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa. CBA3b MEPUOAUYECKOTO 3akOoHA U Ileproanyueckoil cUCTEeMbl
XMMHUYECKUX  BJIEMEHTOB C COBPEMEHHOW TEOpPUEHW CTPOCHHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX U CJIIOKHBIX BEILIECTB IO IPYIINaM U EPHOaM. 3HAUCHHE TEPUOANIECKOTO
3akoHa JI.11. MeHeneena.

XuMu4YecKasi CBsI3b. BUIBI XWMWYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAf,
MeTajinyeckasi. MexaHu3Mbl 00pa30BaHUSI KOBAJICHTHOM CBS3U: OOMEHHBIA H
JOHOPHO-AKIENTOPHBIA. JHEPrus U JynHa CBA3U. [10IsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJIEHTHOW cBsA3U. KparHeie cBaA3u. Bonopoanas cBs3b.
MeXMONEKYIIAPHBIE B3aUMOICUCTBUSL.

BaneHTHOCT, W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b JJIEKTPOHHOMN
CTPYKTYPbl MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiienre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAaYe€HHWE KOMIUIEKCHBIX COEIMHEHUM.
[TonsiTHE O KOOPIMHATMOHHON XUMHH.

BemecrBa  MONEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTpOEHHs.  TuIbl
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonsatue o mucrnepcHeix cucremax. Mctuanubie pactBopsl. [Ipencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXEHUST KOHILEHTPAIIMM PACTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIPHAsT KOHLEHTpauus. HaceleHusie u
HEHACBIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucraiutoruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBUATLHBIC
Ha3BaHUS OTJICIbHBIX MPEICTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPTraHMUECKON W OpraHu4ecKou
XUMUU. 3aKOH COXPAHEHHSI MACChl BEUIECTB; 3aKOH COXPAHECHUS U MPEBpAIICHUS
SHEPTUU MPU XUMHUYECKUX peakiusaX. TeraoBbie 3OPEKThl XUMUUECKUX PEaKIIUM.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHYECKOUN peakinu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB.
I'omorenHnslie u rereporeHsble peakuny. Katanus n katann3aTopsl.

OOpatumble U HEOOpaTUMbIEC peakiui. XuMuueckoe paBHoBecue. Koncranra
XMMHUYECKOr0 paBHOBecHUsA. DakTOpbl, BIMSAIONIME HA TOJOKEHHE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpa, JABJICHUE U KOHIECHTPALIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Ipunmun Jle [larense.

Onektponutuueckas jguccornuaiusi. CuibHbIE U CJIA0bIe AJIEKTPOJIUTHI.
Crenenp aucconmanuv. Cpena BOJIHBIX PAaCTBOPOB: KHCJIOTHAs, HEUTpajbHAs,
menounas. Bogopoansiii nokazarens (pH) pactBopa. I'unponus cosneit. Peakuun
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu. CTeneHb  OKHUCIICHHUS.
Okucnaurens M BoccTaHOBUTENb. [Iporecchl OKHUCIEHUS W BOCCTAHOBIICHUS.
Baxunelme OKUCIUTEIW M BOCCTAHOBUTENM. MeTOJ] SJEKTpPOHHOro OanaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUs BEIIECTB U UX MPEBPallCHUN:
pa3lIoKEHHE TIEPOKCHJIa BOJAOpPOAA B MPUCYTCTBUU KaTald3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PEMIETOK, MPOBEICHUE PEaKIMii MIOHHOTO OOMEHa, ONpeICIICHHE
Cpeabl PacTBOPOB € MOMONIIBI0 HWHAMKATOPOB, M3YyUYECHUE BIUSHUSA PA3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHMMHUYECKOW pEaKIUu W TOJOKEHUE XHUMHUYECKOIro
PaBHOBECHSI.

Heopranuuyeckast XuMusl.

[Tomoxenne HeMeraiuioB B [lepuoanyeckoin cucteMe XUMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYECKHE CBOWCTBA
HEMETaJJIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpUMepe KUCIopoaa, cepbl, pocdopa u
yriepona).

Bonopon. Ilonydyenue, ¢gusndeckue M XMMHUYECKHE CBOMCTBA: PEaKIUU C
METaJlJIAaMH U HEMETaJJIaMH, BOCCTAHOBUTENIbHBIE CBOMCTBA. ['uapuabl. TonauBHbIE
3JIEMEHTHI.

l'anorensl. HaxoxxneHue B mpupoje, CIOCOOBI TMOMy4YeHHUs, (PU3MUECKUE U
XMMHUYECKHE CBOMCTBA. ['anoreHoBogopoibl. BaxkHeimme Kucmopoacoaepxamme
COeMHEHUs TanoreHoB. JlabopaTopHbIE ¥ MPOMBINIIICHHBIE CIOCOOBI MOTYYCHUS
rajgoreHoB. [IpyuMeHenre rajloreHoB U UX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBINUICHHBIE CHOCOOBI MOTYYEHUS
Kuciopoaa. OU3NUecKne U XMMUYECKUE CBOMCTBA M NMPUMEHEHUE KUCIOpOAa U
030Ha. OKCUIBI U IEPOKCUBI.

Cepa. HaxoxneHue B TMpupoje, CHOCOOBI MOJy4YeHUs, (punyeckue u
xuMuueckue cBoiictBa. CepoBoaopon, cyiabduasl. Oxcun cepoi(IV), okcupg
cepbl(VI). Cepuucras u cepHasi KUCIOTHI U UX coJid. OCOOEHHOCTH CBOWMCTB CEPHOM
KUCIOTHI. [IprMeHenne ceppl U €€ COeTMHEHUM.

A3zor. HaxoxaeHue B Mpupoje, CHOCOObl MOJdy4deHus, (uanyeckue u
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbI. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMenenue azota
U €r0 COeIMHEHUI. A30THBIC YA0OPEHHUS.

®ochop. Haxoxnenue B mpupone, crnocoObl MOJyuyeHUs, (PU3NYECKUE U
xuMuueckue cpoiictBa. Dochuasl u pochun. Oxcunbl dochopa, dhochopHas
kuciaora u e€ conu. I[lpumenenue ¢ochopa um ero coeauHenuit. PochopHbie
yaoOpeHus.

VYrinepon, HaxoxkJaeHue B OpUpoAe. AJUIOTPONHBbIE  MOAUPUKAIMH.
dusznueckre M XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOPa30BaHHBIX
yriepogom. Oxcup yrinepona(ll), oxcun yraepona(IV), yronbHas kucinoTa U eé
COJIU. AKTHUBUPOBAHHBIA yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHne npocThIX BeHlecTB, 00pa30BaHHBIX YIJIEPOAOM, M €ro
COCIMHEHU.

Kpemuwnii. Haxoxnenne B mpupoje, CHOCOObl MOMy4YeHUs, (QU3ndecKkue u
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHeBash KHUCIIOTA, CUJIMKATHI.
[Iprumenenne kpeMHUs U ero coenuHeHnr. CTEeKI10, €ro NoJly4eHue, BUIbI CTEKJIA.

[Tomoxenne metamwioB B [lepuoandyeckoil cUCTEME XUMHUUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHS DJCKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OO1me
¢usnueckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTayuioB B OBITY M TEXHUKE.
CmutaBel METAIIOB.

ONEKTPOXMMHUUECKUNA PNl HampspkeHuil  merauioB.  OOmme  crnocoObl
MOJTY4EeHUS METaJJIOB: TUAPOMETAITYPTHs, NUPOMETAITYPrusl,
anektpometaiutyprusi. llonarue o koppo3uu MeTayioB. CrnocoObl 3alUThl OT
KOPPO3HH.

O6mas xapakrepuctuka MetamioB |A-rpynmnel Ilepuoamdeckoil cuctembl
XUMUYECKUX 31eMeHToB. HaTpuil u kanuii: nonyyenue, puandeckue u XMMHUYECKHE
CBOMCTBA, IPUMEHEHHE NPOCTHIX BEUIECTB U UX COCAMHEHUMN.

O6mras xapakrepuctuka metamioB |IA-rpynmer Ilepuoandeckoit cucTembl
XUMHUYECKUX JJIEMEHTOB. Maruuii u KaJbpUui: TMOdydeHue, (pu3udeckue Hu
XUMUYECKUE CBOWCTBA, MPUMEHEHUE MPOCThIX BEIIECTB W HMX COCIUHECHUM.
XKéctkocTb BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



AnroMuHUIL: noNydeHue, pusndeckre 1 XMMUYECKHe CBOMCTBA, MPUMEHEHHE
IPOCTOTO BEIlIeCTBA M €ro CcoeauHEeHUH. AMQOTEepHbIE CBONCTBA OKCHAA H
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMILJIEKCHI ATTFOMUHUS.

OOmiasi xapakTepucTHKa MeETauioB MMoOouHblXx moarpynm  (b-rpymm)
[Teproauyeckoil CHCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nvecKre U XMMUYECKUE CBOMCTBA XpOMa M €ro coequHeHuil. OKCuasl u
ruapokcunsl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarel U IUXpOMATHI, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMEHEHHE XpoMa.

@u3nueckue W XHUMHUYECKHE CBOWCTBA MapraHila WU €ro COCIMHEHUH.
Baxneiimue coeguHenuss wapranna(ll), wmapranna(IV), wapranna(VI) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

OuU3NYECKUEe U XMMHYECKHE CBOMCTBA Keje3a U €ro coeauHeHuil. OKCUpbl,
rugpokcuasl u conu xeneza(ll) u xenesa(lll). [lonyuenue u npuMeHeHUE Kee3a
U €r0 CIUIABOB.

Pu3nuecKne U XUMUYECKUE CBOICTBA MeNU U €€ coenunenuil. [lomydyenue u
PUMEHEHUE MEU U €€ COETUHEHHUI.

[uHk: momydyeHue, (pU3MUYECKME M XHMHYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUPOKCOKOMILICKCHI ITUHKA. [[puMeneHue
[MHKA U €r0 COCITMHECHUII.

OKCIEpUMEHTANIbHBIE METOJIbI HM3Y4YE€HUs BEIIECTB U WX MPEBPAICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, docdopa, keiaeza, MarHus B
KUCIIOPOJIE, HW3yYEHUE KOJUIEKIMHU «MeTaluibl W CIUIaBbl», B3aUMOJACHCTBUE
IIEJIOYHBIX U IIEJOYHO3EMEIBHBIX METANIOB C BOJOW (BO3MOKHO MCIOJIb30BAHUE
BUJIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M >KEJie3a C PacTBOpPaMHU KHUCIIOT U
HIeJI04Yel, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTAaHMYECKUE aHWOHBI, KATUOH BOJIOPOJia
W KaTUOHbI METAJJIOB, B3aUMOJICUCTBUE THUIPOKCHUJIOB AJTIOMUHHUSI U I[MHKA C
pacTBOpaMH KHUCJIOT W LIEIOYEHN, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMaM
«l"anmorennr», «Cepa u €€ coeIUHEHUS», «A30T U (Pochop M UX COCTUHECHUS,
«MerTasbl TIaBHBIX MOATPYMI, «MeTalibl TOOOYHBIX MOATPYIII).

XUMUSA U )KU3HD.

Ponp xumuu B o0ecrieueHur yCTOMYUBOTO pa3BUTHs YesioBeuecTBa. [loHsaTue
0 Hay4YHBIX METOJIaX IMO3HAHUS U METOAO0JIOTMH HAyYHOT'0 HccienoBanus. Hayunsie
MPUHIIUAIBI OpraHU3allid XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbIlLIeHHBIE CIOCOOBI
MOJTyYeHUsI BaXXHEUINIUX BEIIECTB (HAa MpUMEpe MPOU3BOJCTBA aMMHaKa, CEPHOU
KHUCJIOTBI, METaHOJa). [[poMBINIIEHHBIE CTOCOOBI MOMYyUYEHUS METAIIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOUIEH Cpellbl U €ro mnocieacTsus. Poib xumun
B 00€CIIeYeHUN YHEPreTUYECKON 0€30MacHOCTH.

XuMHusl U 300pOBbE 4enoBeKka. JlekapcTtBeHHble cpeactBa. IIpaBuna
HCIIOJb30BaHUA JIEKAPCTBEHHBIX MPENnapaToB. Poiab XMMUM B pa3BUTUU MEULIUHBI.



XWMHS MHIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIE N00aBku. Poins xuMun B
oOecrieueHny MUIIEBOI 0€30MacHOCTH.

Kocmernueckne u mapgromepusie cpenactBa. boitoBas xummus. [IpaBuna
0€30macHOT0 UCITOJIH30BAHUS MPEMapaTOB OBITOBON XMMHUH B TIOBCETHEBHOM KU3HHU.

XUMHSI B CTPOUTENIBCTBE: BaKHEHIIIUE CTPOUTEIbHBbIE MaTepuaibl (I[EMEHT,
OCTOH).

XuMHs B CeNbCKOM X03siicTBe. Oprannyeckre U MUHEpaibHbIe YI0OpEHUsI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KPACKU, CTEKJIO, KEpamMHUKa.
Marepuainel 15 3nekTpoHukd. HanotexHonoruu.

PacuérHnblie 3anaumn.

Pacuérel: Macchl BemecTBa WM 00bEMA Tra30B MO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, MACCE WM 00bEMY OJTHOTO U3 YYACTBYIOIINX B PEAKI[UHU BEIIECTB, MACCHI
(0OBéMa, KOTMYECTBA BEIIECTBA) IPOYKTOB PEAKIIUH, €CJIA OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMUECTBa BEUIECTBA) MPOAYKTa PEAKIUHU, €CIU OJIHO
U3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OMNPEIEIEHHOW MacCOBOM J10J€i
PacTBOPEHHOTO BEUIECTBA, MACCOBOM 101U ¥ MOJISIPHOW KOHIIEHTPAIMU BEILIECTBA B
pacTBope, JOJIM BBIXOAA MPOIYKTA PEAKIUHA OT TEOPETUUECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MEXNpeIMETHBIX  CBsSI3eM Mpu  M3ydeHUH oOmed wu
HEOpPraHn4ecKo XuMuM B 11 Kiacce OCyIeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
o0IIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK U TOHSITHH, MPUHATHIX B OTJEIBHBIX
peaMETax €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01ue ecTecCTBEHHO-HAYUYHbIC TIOHSTHUS: SBJICHUE, HAyUYHbIN (DaKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, KJacCU(PUKAIUs, MePUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETb, MOJAEIUPOBAHUE.

®du3uka: MaTepusi, MUKPOMUP, MAKPOMUD, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOTbI, PAANOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BELIECTBO,
Teno, O0BEM, arperaTHO€ COCTOSIHUE BEIECTBA, HJCAIbHBIN Ta3, (Quznueckue
BEJIMYMHBI, €AMHULIBI U3BMEPEHUSI, CKOPOCTh, YHEPIHUSI, Macca.

buonorus: knetka, opraHusM, 3KocucTema, ouocdepa, MeTadboIU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, YKUPBI, YTIEBOJIbI, HYKJICHHOBbIE KUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M OTOK DHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIC UCKOMAeMbI€, TOTLIIUBO,
pecypchl.

TexHoJIOTHS: XUMHUYECKasi MTPOMBIIIJIEHHOCTb, METaJUTypTusi, CTPOUTEIIbHBIC
MaTepualibl, CeIbCKOX03IUCTBEHHOE MPOU3BOJICTBO, MHUILEBAsT MPOMBIIIJIEHHOCTb,
dbapMalieBTHUYECKAsT TTPOMBIILJIEHHOCTD, MPOU3BOJICTBO KOCMETHUUECKUX



mnpenaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPpUAIIOB, OJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHH.

IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI'PAMMEI 110 XMMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNM A

JIMYHOCTHBIE PE3YJbTATDBI

B cooTBercTBHM C CHCTEMHO-IEATETLHOCTHBIM TIOJIXOJIOM B CTPYKType
JUYHOCTHBIX PEe3yJbTaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUs BBIACIEHBI CIEAYIOIIME COCTABIISIONIME: OCO3HAHUE
OoOy4aroIMMUCS POCCUHCKOM TpakIaHCKOW HMJACHTHYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITETFHOCTH M CAMOOTIPE/ICIICHNI0; HAIMYNE MOTUBAIIMU K
0Oy4eHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCSA
OPUHATBIME B OOIINECTBE TMpaBWJIaMU W HOPMaMu T[IOBEJICHUS, HaJIUYUE
IIPaBOCO3HAHUS, IKOJIOTHUECKOU KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIA U CTPOUTH
KU3HCHHBIC TIIaHBI.

JIM9HOCTHBIE Ppe3yJdbTaThl OCBOCHUSA TMpeaMeTa «XUMHUS»  OTpakaroT
c(OPMHUPOBAHHOCTh OTIBITA ITO3HABATCIIBHOW W TPAKTUYECKON JCATEIHHOCTH
oOyJaromuxcsi B MPoIecce peaan3anuu 00pa3oBaTeIbHON AeSITeNbHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XUMHUS»  OTpa)karoT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIIbBHOW W TMPAKTUYECKON JESTEIHHOCTH
o0yyJaromuxcsi B MPOIECce pean3aluu o0pa3oBaTeIbHON JEATEbHOCTH, B TOM
YHClie B 4aCTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS:

OCO3HaHUS 00YYAIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IPABOIIOPSIIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBHIAX MEXITMIHOCTHBIX
OTHOIIICHUM B KOJIUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHPHOCTH TIPH CO3TaHUH YISOHBIX
IPOEKTOB, PEIICHUN YUYEOHBIX U TO3HABATEIIbHBIX 3a/1a4, BHIMOJTHEHUN XUMHUYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHAMATh MOTHBBI, HAMEPCHHS, JIOTHKY H
apryMEHTHI IPYTUX MPU aHAIHM3E PA3TUYHBIX BUIOB YU€OHOMN ACSITEIBHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS

[ICHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY U HAYyYHOMY HACJEIUIO
OTCUYECTBCHHON XHMMUH,;

YBaXEHUS K TPOIIECCY TBOPYECTBA B 00JIACTU TEOPUU M TMPAKTUUYECKOTO
NPWIOKCHUSI XWUMHH, OCO3HAHUS TOTO, YTO JIAaHHBIC HAYKH €CTh pPE3YyJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJAEHUN, KPOMOTIMBBIX  OKCIICPUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSTHHOTO TPYy/1a YIEHBIX U TIPAKTHUKOB;



MHTEpEeca U MO3HABATEIbHBIX MOTHBOB B MTOJIYY€HUHU U TIOCIIEAYIOIIEM aHAII3€e
MH(POpPMAIIUU O EPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

HPAaBCTBEHHOI'O CO3HAHUS, ITUUECKOTO ITOBECHMS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHBIC C XMMUUYECKUMU SIBJICHUSAMH,
Y TMIPUHUMATHh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTU OLICHUBATh CBOE IOBEIECHUE U MOCTYNKH CBOMX TOBapHILEH C
MO3UIMNI HPAaBCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHUS TOCIEICTBUI
MOCTYIKOB;

4) ¢popMupOBaHUS KYJbTYPHI 310POBBSI:

NOHMMaHUsl LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOnro/IeHns MpaBuil O€30MacHOro OOpallleHus C BEUIECTBAMHU B OBITY,
MIOBCEIHEBHOM JKU3HHU, B TPYAOBOH J€ATEIHHOCTH;

NOHMMaHUs LEHHOCTM TNPaBWJI HWHAMBUIYAILHOTO M  KOJUIEKTUBHOIO
0€301MMacHOTO MOBEJCHUS B CUTYAIHUSIX, YTPOKAIOIINX 3JI0POBBIO U )KU3HU JIIOJICH;

OCO3HaHUsl MOCIEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (YyHOTpEOJIECHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHHUS);

5) Tpy10BOT0 BOCTIMTAHUS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEA0BATEIbCKOM
NEeSATENbHOCTH, OOILNECTBEHHO IOJE3HOM, TBOPUYECKOW U  JpPYrux BUAAX
JeSTeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4yacTHE€ B PEIICHUWH MPaKTUYECKUX 3a1a4y
COLIMaJIbHOW HANpaBJIEHHOCTH (B paMKax CBOETrO KJlacca, IIKOJbI);

MHTEpeca K MPAKTHUECKOMY M3YYCHHIO TPOodecCuil pa3TuvIHOTrO pojaa, B TOM
Yrclie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN TI0 XUMUH;

YBOXCHHS K TPYIy, JIIOAAM Tpyla W pe3yibTaTaM TPYIOBOU JESITEIHLHOCTH;

TFOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUIYAJIbHON TPAEKTOPHUU
oOpazoBanusi, Oymymield nmpodeccuu U peaau3alud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMHUH, HUHTEPECOB U
noTpeOHOCTEM 00IIIeCTBa;

6) IKOJIOrHYECKOr0 BOCTIUTAHMS:

HKOJIOTMYECKHU 11€71€cO00pa3HOro OTHOLIEHUS K MPUPOAE KaK UCTOUYHHUKY
CYLIECTBOBAHMUS KU3HU Ha 3eMJIC;

NOHMMAaHUA TJ00AJTbHOTO XapaKTepa dKOJOTUYECKUX MPOOsIeM, BIUSHUS
AKOHOMUYECKHUX MPOIIECCOB HAa COCTOSTHUE MPUPOIHON U COITMAIBHOMN CpEIbl;



OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAHMS JOCTHXKCHUM XUMHUU IS
pELIEHUs BOIIPOCOB PAallMOHAIIBHOTO IPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JACUCTBUW, MPUHOCSIIIMX BPEI  OKPYKAOIIEH
MPUPOJHOM cpelie, YMEHHUSI IMPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJOTUYECKUE
NOCJEACTBUSA MPEAPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJUYUsl PAa3BUTOTO SKOJIOTHYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIIBHOU
MpaKTHUKE, CIOCOOHOCTH M yMEHHS aKTUBHO TPOTUBOCTOSITH HUACOJOTHH
xeMohoouu;

7) HEeHHOCTH HAYYHOI0 MO3HAHUSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 OOILIECTBEHHON TPAKTUKH;

MOHUMaHUsl CHeUU(PUKH XHUMHH KaK HayKd, OCO3HaHUA €€ pojau B
(OpMUPOBAHMHN PALMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IEJIOCTHOIO
IOpPEICTaBICHUs 00 OKpY’KarolleM MHUpE Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUU TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJeM COXpPaHECHHUS
MIPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHH JJIS  COBPEMEHHOMU
LIUBUJIN3ALMN: B €€ TYMAaHUCTUYECKOW HAIIPABIEHHOCTH U BAJXHOM POJIA B CO3/1aHNN
HOBOM 0a3pl MaTepUalbHOW KyJbTYpbl, B PEIICHUH TJIOOAIBHBIX MpOoOseM
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, JHEPTETUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0O€30MacCHOCTH, B Pa3BUTHM MEAMUIMHBI, OOECIEYEHHH YCIOBHMA
YCIIELTHOTO TPYZa U IKOJIOTUYECKU KOMPOPTHOM JKU3HH KaXKIOr0 4jieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TOHMMAaHHUSl CYIIHOCTH METOJ/IOB
MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
[OJTyyaeMble 3HAHUS AJI aHAJIM3a U OOBSICHEHUS! SBJICHUN OKPY’KaOIEro MUpa U
MPOUCXOASIINX B HEM U3MEHEHHI, YMEHHUS J1eJlaTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (DAKTOB M UMEIOLIUXCS JAHHBIX C LEJbI0 MOJIYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XWMUYECKHE 3HAHUS JIs
pelIeHus mpo0JieM B peasibHbIX )KM3HEHHBIX CUTYAIIMSIX;

MHTEpeca K MO3HAHMIO, HCCIIE0BATENbCKOM EATEIbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTM K  HENPEpPHIBHOMY OOpa3oBaHUIO U
caMo0Opa30BaHUIO0, K AaKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAaHUI 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3auuHbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHS NTPOrpaMMBbl IO XMMHHU Ha YPOBHE
cpeaHero o0Iiero oopa3oBaHus BKIIOYAIOT:

3HaUYUMble  JUIsE  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOyUYaIOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAyYHbIE MOHATHUS, OTpPaXKaloIIne
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHenupuKy METOAOB MO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, JHEPIus, SBICHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIEA0BaHNEe, HAOII0IEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

yYHUBEpCaJbHbIE Y4eOHbIEC NEeHCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PEryJISITUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (YHKIMOHAJIBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHIIUN 00YyYarOInXCs;
CIIOCOOHOCTB oOyuaromuxcst UCIIOJIb30BATh OCBOCHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUSA W YHHUBEPCAIbHBIC y4eOHBIC
JNEUCTBHUS B MO3HABATEIBHOW U COIMAIIBHON ITPAKTHKE.

MeranpeagMeTHbIe pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU UM  PETYISTUBHBIMHU
JIICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YYeOHbIE AeiicCTBHS

1) 6a3oBbIe JJOrHYECKHE JeCTBHS:

CaMOCTOSITeIbHO  (pOopMynMpoBaTp W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JIEATEIBbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JIOCTUKEHUSA, COOTHOCUTH PE3YJITATHI ICATEIILHOCTH C ITOCTABJIICHHBIMU LIEJISIMU;

WCMOJIb30BaTh MNPU OCBOCHUU 3HAHUW NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJIATh XAPAKTEPHBIC MPHU3HAKHU TMOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS JUISI OOBSICHCHHS OTICIbHBIX (PaKTOB U
SIBJICHUI;

BBHIOMpaTh OCHOBAHUSI M KPUTEPUU A KJIacCU(UKAIMKU BEIIECTB U
XAMUYECKUX PEAKIUM;

YCTAHABIMBATh MPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUThH JIOTMYECKUE PACCYXJICHUS (MHAYKTUBHbBIC, JCAYKTUBHBIC, TIO
AQHAJIOTMH), BBISBIISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

NPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJNYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BBIBATH MOCIBHBIE IPEACTABICHUS — XUMHUYECKUM
3HAK (CMMBOJI) dJIEMEHTa, XUMU4ecKast (opMya, YpaBHEHUE XUMUYECKON



peakiuu — TpPU PEIICHWH Y4eOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHSATh Ha3BaHHBIC MOJICIbHbBIC
IIPEICTAaBIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3YYaeMbIX BEUIECTB U XUMUYECKUX PEAKIIH.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHUA:

BJIaIETh OCHOBAMU METOJI0B HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIUi;

(GopMyTUPOBATH LENU U 33]]a41 UCCIIEIOBAHMSI, HCIIOJIb30BaTh OCTABICHHBIEH CAMOCTOSTENBHO CHOPMYINPOBAHHBIE
BOIIPOCHI B KauyeCTBE MHCTPYMEHTAa MO3HAHUS M OCHOBBI JJisi (DOPMUPOBAHMS TUIIOTE3bI IO MPOBEPKE MPABWIHLHOCTU
BBICKA3bIBAEMBIX CYXKJICHUMH;

BIQ/JICTh HABBIKAMHU  CAMOCTOSITENIFHOTO  TUIAHUPOBAaHWS W TPOBEACHHS  YYCHHUECKUX  DKCIIEPUMEHTOB,
COBEpIIICHCTBOBATh yMEHMsI HAOJIOAAaTh 3a XOJOM IMIPOILECCa, CAaMOCTOSTENIbHO TPOTHO3UPOBATH €ro pe3yNbTar,
(GopMynupoBath OOOOLIEHUS U BBIBOJABl OTHOCHTEIBHO JOCTOBEPHOCTH pE3YJbTAaTOB HCCIEI0BAaHUS, COCTABIIATH
00OCHOBaHHBIM OTYET O MPOJEIAHHOMN padoTe;

MpHOOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIBCKON W TPOEKTHOW ACSTENbHOCTH, MPOSBIATH CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOWCKY METOJOB PEHICHHS MPAKTUYECKUX 3a/1ad, MPUMEHEHHUIO Pa3IMYHBIX METOIOB
MO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OPHEHTHUPOBATLCS B PA3MUYHBIX HCTOYHMKAX HWH(OpManuu (Hay4HO- TMOMYJSIpHAs JHTEpaTypa XUMHYECKOTO
coJiepKaHusl, CIpaBOYHBbIE MOCOOMs, pecypchl MHTepHETa), aHAIM3UPOBaTh MHGOPMAIMIO PA3IMYHBIX BHUAOB U (HOpM
MPEICTAaBICHUSI, KPUTUIECKH OIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

dbopMyIUpOBaTh 3aIIPOCHl M MPUMEHSTh PA3IUYHBIE METOIbI IPU TTOUCKE U 0TOOpe MH(MOPMALIMK, HEOOXOIUMOM ISt
BBITIOJTHEHHS YI€OHBIX 3a71a9 OTMPEICIIEHHOTO THIIA;

mpuoOpeTaTh OMBIT HMCIOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI M Pa3IMYHBIX MOUCKOBBIX
CHUCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTUMAaJbHYIO (opMy MpeacTaBieHus: MHopmanuu (cxembl, rpaduku, IUarpamMMbl,
TaOJMILIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAay4HBIA S3bIK B KadyeCTBE CpEACTBa MpU paboTe C XUMUYECKON HH(OpManuen: NPUMEHSThH
MEXIpeaMeTHbIe ((PU3nuecKkue 1 MaTeMaTHYECKUe) 3HAKH U CUMBOJIBI, (POPMYIIbl, a00OpeBUATYPBI, HOMEHKJIATYPY;

MCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJITHOCTH.

KoMMmyHHKaTHBHBbIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiicTBUS:

3a1aBaTb BOIIPOCKHI 110 CYHICCTBY 060y}KHaCMOﬁ TCMBI B XOJIC AHajiora I/I/I/IJ'II/II[I/ICKYCCI/II/I, BBICKAa3bIBATh UCH,



(dbopMyIHpOBaTh CBOU MPEIIOKECHHSI OTHOCUTEIHHO BBHITOTHEHHS TIPEIJIOKCHHOMN 3a/1a4u;

BBICTYNaTh C TIpe3eHTallMed pe3yJIbTaTOB IO3HABATENIbHON JESITENIbHOCTH, MOJYYEHHBIX CaMOCTOSITEIbHO WIH
COBMECTHO CO CBEPCTHHKAMHU IPH BBITOJIHEHUH XUMUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON pabOThI MO MCCIEI0BAHUIO
CBOMCTB M3y4aeMbIX BELIECTB, pealn3aluu y4eOHOro MpoeKTa, U GOpMyIMPOBATH BHIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHBIX
HCCIIEIOBAHMM MyTEM COTIIACOBAHUS MO3UIIUHN B X0 00CYX ICHUS U 0OMEHA MHEHHSIMH.

PeryisiTuBHbIC YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBHS:

CaMOCTOATEJIBHO IIJIAaHUPOBATH U OCYIIECTBIISITh CBOIO ITIO3HABATENBHYIO JACSITEIBHOCTD, ONIPEAEIsia €€ LeNIN U 3aa4H,
KOHTPOJIUPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MPEAJaraéMblil aJrOpUTM AEHCTBUM MpPHU BHIIOJHEHUU
y4eOHBIX U UCCIIEA0BATENbCKUX 3a]1a4, BEIOMpaTh HanOosiee 3p(HEeKTUBHBIN CIOCOO UX PEIICHHMS C YIETOM MMOTYyYEHUS HOBBIX
3HAHUH O BEIIECTBAX M XUMHYECKUX PEAKILIMSIX;

OCYILECTBIIATH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOrpaMMBbl 110 XMMHUU Ha YIiayOJIEHHOM YPOBHE HAa YPOBHE CPEIHEr0 OOIIEro
o0pa3oBaHMsl BKJIIOYAIOT CleUUPUUECKUe sl y4eOHOro mnpeaMera «XuUMHUsS» HaydyHble 3HAHUSA, YMEHUS M CIOCOOBI
JIEHCTBUIMIIO OCBOCHMIO, MHTEPIPETALMU U MPEoOpa30BaHUIO 3HAHUM, BUABI JEATEIbHOCTHUIIO IOJYYEHUIO HOBOT'O 3HAHUS
U IPUMEHEHHUIO 3HAHUI B Pa3IMYHbIX YUEOHBIX CUTyalUsiX, a TAKXKE B PEAJIbHbIX JKU3HEHHBIX CUTYalUsIX, CBS3aHHBIX C
Xxumuel. B mporpamme no XuMuu NpeAMETHBIE PE3YNIBTATHI IPEACTABIECHBI IO TOAM HU3yYEHHUS.

10 KJTACC

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS Kypca «OpraHndeckas XUMHUs» OTPaKaroT:

c(OpMUPOBAHHOCTH MPEJCTABICHUN: O MECTE U 3HAYEHUU OPTraHMYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€
pOJIM B 00€CTIeUeHUH YCTOMUMBOIO Pa3BUTHUSI YEJIOBEUECTBA B PEILICHUH MPOOJIEM 3KOJIOTMUECKOM, SHEPTeTUYECKON U

NUIIEBOM 0€30MacHOCTH, B PA3BUTUM MEAMIMHBI, CO3JaHMM HOBBIX MaTEpHUAJIOB, HOBBIX HCTOYHUKOB HHEPTUHU, B
o0ecreyeHnn palMoHaIbHOTO MPUPOIONOIL30BaHMS, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTypbl YEJIOBEKA, a
TaKXe IKOJOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOU Cpeie;

BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPAsi BKJIIFOYAET: OCHOBOMOJIATAIOIINE OHATUSA — XUMUYECKUHN AJIEMEHT,
aTOM, SIIPO W 3JICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aToMHBIE OpOUTaIM, OCHOBHOE W BO30YXIEHHOE COCTOSIHHS aTOMa,



ruopuau3anys aTOMHBIX OpOMTaNeil, MOH, MOJEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIIEHUS,
XUMHYECKasl CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00BEM, YIJIEpOJHBIA CKeNeT, (pyHKIMOHANbHAs TPYyIIa, paguKall,
CTPYKTypHBIE (POopMysbl (pa3BEPHYThIE, COKpALEHHBIE, CKEJETHBIE), HU30MEPHUs CTPYKTypHass M MPOCTPaHCTBEHHAas
(reoMeTpuueckasi, ONTUYECKAS ), H30OMEPBI, FOMOJIOTUYECKUI PsiJI, TOMOJIOTH, YTIEBOA0POIbI, KUCIOPOI- U a30TCOAEPKALLNE
OpraHUYECKUE COETUHEHNS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS; TEOPUH, 3aKOHBI
(nepuognueckuit 3akoH Jl. 1. MenaeneeBa, Teopus CTpOCHUS OpraHndeckux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUs
Macchl BEILIECTB, 3aKOH COXPAaHEHUS M NPEBPAILICHHUS HHEPIUM NPH XUMHUYECKHUX PEaKLUMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHNUS, JIEKAILKUE B OCHOBE ITIOHUMAHUA IPUYUHHOCTH U CUCTEMHOCTH
XUMHAYECKUX SIBIICHUM; IPEICTABICHUSA O MEXAaHM3Max XUMHYECKUX PEaKIUH, TEPMOAUHAMHYECKHX M KHUHETUYECKHUX
3aKOHOMEPHOCTSIX WX MPOTEKaHHsS, O B3aMMHOM BJMSHUM aTOMOB W TPyHIl aTOMOBB MOJEKyJax (MHAYKTUBHBIA U
Me30MepHbI 3¢ ¢dekTbl, opuenTanTsl | u Il poaa); ¢akrosornueckue CBEIEHHS O CBOMCTBAaX, COCTABE, MOJYYEHUU U
0€30MacCHOM HCI0JIb30BAHNU BaXKHEUIINX OPraHUYECKUX BELIECTB B OBITY U IPAKTUYECKON AESITEILHOCTH YeJI0BeKa, OOLIIX
HaY4YHBIX MPUHIUIAX XUMHUYECKOTr0 IPOU3BOJCTBA (Ha IpHUMeEpe MPOU3BOICTBA METaHOJa, TepepadoTKH HePTH);

c(OPMUPOBAHHOCTh YMEHM: BBIBISATH XapaKTepHble NPU3HAKU MOHSITHM, YCTaHABIMBaTh HX B3aHMMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIIME MIOHATHUS IIPY ONMCAHUU COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COCIMHEHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XHMHMUYECKYIO CHMBOJIUKY JJI COCTAaBJICHHUS MOJEKYSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHu4eCKIXBEIIECTB;

COCTaBJIATh YPAaBHEHHsI XUMHUYECKUX DPEAKIUN M PACKPBIBATH MX CYLIHOCTBH: OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakiMii MOCPEACTBOM COCTABIICHHUS JIEKTPOHHOrO OajaHca 3TUX PeaklMid, peakliuii HFOHHOTo 0OMeHa MyTEM COCTaBIICHUS
MX TIOJIHBIX U COKPAIEHHBIX MOHHBIX YPABHEHN;

M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPTraHWYECKHUX BEIIECTB JJI1 WLIIOCTPALMH UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO
CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUM: YCTAaHABINUBATH MPUHAJIEKHOCTh U3YUEHHBIX OPraHUYECKUX BEUIECTB MO X COCTaBY U
CTPOCHHIO K OMpPENEIEHHOMY KIAcCy/TpyIe COSAMHEHM, JaBaTb UM Ha3BaHUS MO CHCTEMAaTHYECKOW HOMEHKIIaType
(IUPAC) u mpuBOoauTh TpUBHAIBHBIC HA3BaHUS [UIS OTICIBHBIX IPEACTABUTENCH OPraHUYECKHX BEIIECTB (ITHIICH,
alleTWJIEH, TOJIyOJl, IVIMLEPUH, STWICHIVIMKOJb, (peHon, (opmanbaerui, aueTalbIerujl, aleToH, MypaBbHHAsl KHUCIIOTA,
YKCYCHasl KHCJIOTa, CTEapUHOBasi, OJICMHOBAs!, MAJIbMUTUHOBASI KUCJIOTHI, MNIMLIMH, aJJaHWH, MalbT03a, (PPYKTO3a, aHWIMH,
JUBUHWI, U30IPEH, XJIOPOIIPEH, CTUPOJ U IPYTHE);



c(hOpPMHUPOBAHHOCTh YMEHUS OMNPEACISITh BUJ XUMHUYECKON CBSI3W B OPTraHUYECKUX COCIMHECHHSIX (KOBAJICHTHAS U
WOHHAs CBS3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(hOpPMHUPOBAHHOCTh YMEHUS IPUMEHSTD MOJIOKCHHUS TEOPUU CTPOSHUSI OpraHnyeckux BemecTs A. M. ByTiepoa nis
00BSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTEPHU30BaTh COCTaB, CTPOCHUE, GU3MUECKUE U XUMUYCCKUE CBOMCTBA THUITHMYHBIX
MIPEACTABUTENCH PA3IMYHBIX KJIACCOB OPTraHUYECKUX BEIICCTB: AIKAHOB, ITUKIOAIKAHOB, aJIKCHOB, aJIKaIUEHOB, AJTKUHOB,
apOMaTHYECKHUX YTJIEBOJIOPOOB, CITUPTOB, AJIbJICTHUAOB, KETOHOB, KapOOHOBBIX KHCIIOT, TPOCTHIX U CIIOKHBIX A(UPOB,
KUPOB, HUTPOCOCTUHEHNUN U aMUHOB, aMUHOKHCIIOT, OETTKOB, YTJIEBOJOB (MOHO-, JIU- U TIOJIUCAXapHJIOB), WILTIOCTPUPOBATH
TCHETUYECKYI0 CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHWMHUYECKHX PEAKIUHA C UCHOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHUS TOATBEPKIAaTh Ha KOHKPETHBIX MPHUMEpax XapaKTep 3aBUCHMOCTH PEAKIIMOHHOM
CITOCOOHOCTH OPTaHUYECKUX COCTMHEHWNA OTKPATHOCTH W THITA KOBAJCHTHOW CBS3M (G- M T-CBSI3H), B3AUMHOTO BIIMSTHHS
aATOMOBH TPYIIIT aTOMOB B MOJICKYJIAX;

c(hOpPMHUPOBAHHOCTh YMEHUS XapPaKTEPU30BATh UCTOYHHUKHU YTIEBOJOPOIHOTO ChIPbs (He(Th, MPUPOIHBIN Ta3, yTroJb),
CIOCOOBI €T0 MepepadoTKH U MPAKTUIYECKOE MPUMEHEHHE MPOTYKTOB MepepadboTKu;

c(hOPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWW O €CTECTBEHHO-HAYYHBIX METONAX IO3HAHUS — HAOJIOICHNUH,
M3MEPCHHUH, MOJICIIUPOBAHUH, DKCIIEPUMEHTE (PEaTbHOM M MBICJICHHOM) W YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOpPMHPOBAHHOCTh YMCHHSI IPUMEHSATh OCHOBHBIC OIIEpPAIlUU MBICIUTEIHHOW NESITCIPHOCTH — aHali3 W CHHTE3,
cpaBHEHHE, 0000ITIeHNE,

CUCTEMaTHU3AIIMIO, BRISBIICHHE TPUYHHHO-CIICICTBCHHBIX CBSA3CH — JIsl NU3yYEHUS CBOMCTB BEIICCTB M XUMUYCCKUX PEAKIIHIA;

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBIISATH B3aUMOCBS3b XUMUYECKUX 3HAHUHN C MIOHATUSMH U MPEJCTABICHUSIMU JPYTUX
€CTECTBEHHO-HAYYHBIX TPEAMETOB IS 00Jiee OCO3HAHHOTO IMOHWMAHMS CYIIHOCTH MaTepPHAbHOTO €IWHCTBA MHPA,
UCIIOJIB30BaTh CHCTEMHBIC 3HAHMS 10 OPTaHMYECCKOW XUMHUHU JJIs OOBSICHEHHUS W MPOTHOZHPOBAHUS SBJICHUN, UMEIOIINX
€CTECTBEHHO-HAYYHYIO TIPUPOAY;

c(hOpPMHUPOBAHHOCTH YMEHHI: IPOBOAUTH PACUETHI 110 XUMHUESCKUM (POPMYJIaM U YPaBHEHUSIM XUMUYECKUX PEAKITHH C
MCIIONIh30BaHNEM (Pr3WYecKux BeIW4yuH (Macca, 00bEM ra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIONIIMX BEIMIECTBA C
KOJTMYECTBEHHOW CTOPOHBI: PACUETHI 0 HAXOXKICHUIO XUMUUYECKON (DOPMYJITBI BEIIECTBA M0 M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHYECKUX JIEMEHTOB, TPOAYKTaM CTOpPAHUSs, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTH YMEHUH: MPOTHO3UPOBATH, AHATM3UPOBATH M OLICHUBATH C TIO3UIIHIA YKOJIOTUIECKOM 0€30MacHOCTH



MOCIIEACTBHSI OBITOBOI U MPOU3BOJCTBEHHON JESATEIILHOCTH YEJIOBEKA, CBA3AHHOM ¢ TepepaboTKOMBEIIECTB, UCTIOIb30BATh
NOJTyYEHHBIE 3HAHUS JJI IPUHITHUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYALIUSX, CBA3AHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh YMEHUMN: CAMOCTOSITENIbHO IIAHUPOBATh U IIPOBOAUTHXUMHUYECKHUI SKCIEPUMEHT (TOIyYEHHUE U
M3YyYEHUE CBOMCTB OpPraHMYECKHUX BELIECTB, KAYECTBEHHbIE PEAKUWHU YIJIEBOJOPOJAOB pA3JIMYHBIX KIACCOB U
KHCJIOPOJCOIEPKAIINX OPraHUYECKUX BEUIECTB, PEIIEHUE HKCIIEPUMEHTAJIbHBIX 3a/1a4 N0 PACIIO3HABAHUIO OPTaHUYECKUX
BEIIECTB) C COOJIOACHHEM MpaBUi OE€30MacHOr0 OOpalleHHs ¢ BEIIeCTBAMU U JIAOOpPaTOpPHBIM O00OPYIOBaHHEM,
(opMyIUpOBaThH 1I€JIb MCCIEAOBAHUSA, MPEACTABIATh B Pa3IU4YHON (opme pe3ynbTaThl 3KCIEPUMEHTA, aHAIU3UPOBATh U
OLICHUBATb UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

coOMI0AaTh MpaBUiia HKOJIOTMUYECKU LIEJIECO00pa3HOro IMOBEACHUS B OBITY U TPYAOBOM JEATENbHOCTH B IIEJNIAX
COXPaHEHUS CBOETO 3/10POBbs, OKPYXKAIOLIEH IPUPOIHON CPEABI U JOCTHKEHUS €€ YCTOMUNBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOTO JEHCTBHS HA JKMBBIE OPraHHU3MBbI OINPEIECIEHHBIX OPraHMYECKUX BEIECTB,
nmoHuMasi cmeica rokasarens [IJIK;

aHAJIM3UPOBATh 11€J1IECO00PA3HOCTh MPUMEHEHHUS OPraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOLIEHUS! PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IIEJICHANPABICHHBIN MOMCK XUMUYECKON MH(OpMAUu B pa3IUYHbIX
MCTOYHMKAX (Hay4yHas U y4eOHO-Hay4YHasJIUTEPaTypa, CpeICTBAa MacCOBOM HH(popMalnu, HTEpHET U ApyTUE), KPUTHUIECKU
aHAJIM3UPOBaTh XUMHUYECKYI0 HHGpopMaluio, nepepadaTeiBaTh €€ M MCHOJIb30BaTh B COOTBETCTBUU C MOCTaBICHHOMN
yueOHoM 3a1ayeil.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0Ias u HeopraHu4ecKass XuMHUsD» OTPaKAroT:

c(hOpPMHUPOBAHHOCTH MIPEACTABJIICHUI: O MaTEPUATHPHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHHI
MIPUPOIBI, 0 MECTE U 3HAUCHUH XUMHH B CUCTEME €CTECTBCHHBIX HAYK U €€ POJIM B 00CCIICUCHUH YCTOMYHBOTO Pa3BUTHS, B
pelieHun mpooIeM dKOJIOTHYECKOM, DHEPreTUUECKON 1 MUIEBON 0€30MacHOCTH, B Pa3BUTHH MEIMUIIMHBI, CO3JJaHUA HOBBIX
MaTepHaJIOB, HOBBIX HMCTOYHUKOB SHEPIHH, B OOECIEUEHUHU PAIMOHAIBHOIO MPHUPOIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUS U OOLIEH KYJIbTYphl YEJIOBEKa, a TAKKE IKOJOTUYECKH 0OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
MIPUPOJHOU CPEJIE;

BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHMM, KOTOpas BKIJIFOYAET: OCHOBOMOJIAraIOIINE MOHITUS — XUMUYECKUI SJIEMEHT,
aToM, SIAPO aToMa, M30TOIbI, JJIEKTPOHHAs 000J0YKa aToMma, s-, P-, d-aTOMHbIE OpOUTAIU, OCHOBHOE M BO30YXIEHHOE



COCTOSIHUSI aTOMa, THOpUIN3aIUsl aTOMHBIX OpOUTaNIel, MOH, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPHUIIATEILHOCTD, CTEIIEHb
OKHCJICHUSI, XMMHYECKasi CBs3b (KOBaJEHTHAas, HOHHAs, METAJUIMUECKas, BOJOPOAHAs), KPUCTAJUIMUECKas pEIETKa,
XUMHYECKasl peaKklusi, paCTBOP, ANEKTPOJIUTHI, HEANEKTPOJIUTHL, NEKTPOIUTUYECKAS AUCCOLUALINS, CTEIIEHb AUCCOLUAIIIH,
BOJIOPOJHBIN MOKa3aTeNb, OKUCIUTENb, BOCCTAHOBUTENb, TETLIOBOM 3PHEKT XUMUUECKON peaKliu, CKOPOCTh XUMUYECKOU
pEeaKINK, XUMUYECKOE PAaBHOBECHUE; TEOPUU U 3aKOHBI (TEOPHS ANEKTPOIUTUUECKON NHCCOUMALNN, TEPUOINYECKUIT3aKOH
JI.11. MenneneeBa, 3aKOH COXPaHEHUsT MAacCChl BEIIECTB, 3aKOH COXPAHEHUs M IIPEBPALLCHUS SHEPIHMU MPU XUMHYECKUX
peakuMsIX, 3aKOH IOCTOSHCTBA COCTaBa BEILECTB, 3aKOH JACHCTBYIOIIMX MACC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3BIK
XUMUH, MUPOBO33PEHUECKHUE 3HAHUS, JIEKALUE B OCHOBE IMOHUMAHHUSI IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUM;
COBPEMEHHBIE MPEACTABICHHS O CTPOCHUHU BELIECTBA HA aTOMHOM, MOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJIIPHOM YPOBHSIX;
MPEACTABICHUSI O MEXaHU3MaX XHUMHUYECKUX pPEakUuid, TEPMOAMHAMUYECKUX W KHHETUYECKHX 3aKOHOMEPHOCTAX HX
IPOTEKaHUs, 0 XMMHUUECKOM PaBHOBECHH, PACTBOPAX U JUCIHEPCHBIX cUCTEMaX; (PaKTOJOTMYECKUE CBEECHUS O CBOMCTBAX,
cocTaBe, MOJTYYeHHH U 0€30IaCHOM HCIOJIb30BAaHUU BAKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY U IPAaKTHUUYECKOM
JEeSITeIbHOCTH YeJIOBEKa, OOLINX HAayYHBIX MPUHLUIIAX XUMUYECKOTO ITPOU3BOJICTBA;

c()OPMUPOBAHHOCTh YMEHMI: BBISIBIATh XapaKTepHbIE MPU3HAKKA TOHSATHM, YCTAaHAaBIMBAaTh WX B3aWMOCBS3b,
UCII0JIB30BaTh COOTBETCTBYIOIME MTOHATHUS ITPU ONMMCAHUY HEOPTAHMYECKUX BEIIECTB U UX MPEBPALCHUMN;

c(hOpPMHUPOBAHHOCTH YMEHHUS UCIIOJI30BATh XUMUYECKYIO CUMBOJIMKY ISl COCTaBICHUS OPMYIT BEIIECTB U YPABHEHHIM
XUMUYECKUX peakiui, cuctematnieckyro HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OT/IETBHBIX BEIIECTB;

c(hOPMUPOBAHHOCTH YMEHUSI OTNIPEEIATh BAJICHTHOCTD U CTENEHb OKUCIICHUS] XUMUYECKHUX JIEMEHTOB B COCIMHEHUSIX,
BUJI XUMHUYECKON CBs3M (KOBAJICHTHAs, HWOHHAs, METa/UIMUecKas, BOJOPOJHAs), TUI KPUCTAUIMYECKONW PEIIETKH
KOHKPETHOTO BELIECTBA;

c(hOPMHUPOBAHHOCTh YMEHHUS OOBICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT BHJA XUMHUYECKOW CBSI3U WM THIA
KPUCTAJUTMYECKOU PEIETKN, OOMEHHBIN U JOHOPHO-AKIIENTOPHBIM MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpPMHUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTaHUYECKHUE BEIIECTBA MO UX COCTaBY, XUMHUUECKUE PEaKIUU
M0 Pa3JIMYHBIM MPU3HAKAM (YHUCITYH COCTaBY pEarupyroux BelecTB, TeIoBoMY 3G (PEeKTy peakiinu, U3MEHEHHUIO CTeTICHEH
OKHUCJICHUSI 3JIEMEHTOB, OOpPaTUMOCTH, YYaCTHIO KaTaJW3aTopa W JPYTUe); CaMOCTOSTEIHHO BBHIOMPATh OCHOBAHHS U
KpUTEPUH TS KiIacCu(PUKAIUY N3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKITU;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICH Iepruoandeckoro 3akoHa J[. . MenaeneeBa u 1eMOHCTPHPOBATH €TI0
CUCTEMATU3HUPYIOLLYI0, O0BSICHUTEIbHYION TPOTHOCTUYECKYIO (QYHKIINU;

c(hOPMHUPOBAHHOCTh YMEHUMN: XapaKTePU30BaATh DJIEKTPOHHOE CTPOEHUE aTOMOB M MOHOB XUMHUYECKHUX AJIEMEHTOB



nepBoro—4erBéproro nepuonos Ilepuonnueckon cucrems .M. Menneneesa, ncnosp3ysi HOHATUA
«QHEPIeTUYCCKHE YPOBHUY», «IHEPreTHUCCKUE TIOYPOBHM», «S-, P-, d-aTOMHBICOPOUTATIN», «OCHOBHOE U BO30YXIEHHOE
HSHEPreTUYECKUE COCTOSHUSL aTOMay; OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XUMHUYECKUX JJIEMEHTOB U HUX
coeMHEeHUU 1o nepuoaaM u rpynmnam llepuonmueckon cucremsl [. M. MenaeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHUSMX JIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB Pa3IHMYHBIX
KJIACCOB, IOATBEPKAATh CYIIECTBOBAHUE I'€HETUYECKOW CBA3U MEXKAY HEOPraHMYECKMMHU BELIECTBAMHU C IIOMOILBIO
YPAaBHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

c()OPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTb: OKHUCIUTEIBHO- BOCCTAHOBUTENBHBIX PEAKIUN MOCPEACTBOM
COCTaBJICHHSI 3JIEKTPOHHOIO OajlaHca 3THX pPEaKUUi; peakuuid HMOHHOrO OOMEHa NyTEM COCTABJIEHUS HMX MOJHBIX U
COKpalIEHHBIX HMOHHBIX ypaBHEHUH; peakUud THIpPOJM3a; peakuuil KOMIUIEKCooOpa3oBaHusl (Ha IpUMeEpe
T'HJIPOKCOKOMIUIEKCOB [IMHKA U aJIFOMUHUA);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH TMPOTEKaHMsI XUMHUYECKMX peakuuil ¢ Y4€ToM HX
DHEPreTUYECKUX XapPaKTEPUCTUK, XapaKTep W3MEHEHHUS CKOPOCTM XMMHUYECKOM PEaKIMU B 3aBUCHUMOCTH OT Pa3IMYHBIX
(akTOpoOB, a TAaKXKE XapakTep CMEIICHHUsS] XUMHUYECKOr0 PAaBHOBECHS MO BIMSHUEM BHEIIHMX BO3JeHcTBUN (mpuHImMn Jle
[Tarenbe);

cOPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XHMUYECKHE pEaKlMH, JieXkallueé B OCHOBE IPOMBIIIJIEHHOTO
MOJyYEHUs] CEpHOM KHCIOThI, aMMHUakKa, OOIIMe Hay4yHble MPUHUUIB XMMHYECKHUX IPOU3BOJCTB; I€I€CO00Pa3HOCTh
NPUMEHEHUS! HEOPraHUYECKUX BEIIECTB B IPOMBIIINIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOILLEHUS PUCK-TIONH3A;

c(hOpPMHUPOBAHHOCTD BJIAJICHUSI CUCTEMOM 3HAHUM O METOJIaX Hay4YHOTr'o MO3HAHUS SBJICHUN TPUPOABI — HAOJIIOICHHE,
U3MEpEHUe, MOJEIUPOBAHNE, SKCIIEPUMEHT (peajbHbIil U MBICICHHBIN), UCMOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX,yMEHHUs
NPUMEHSTh 3TH 3HAHUS MPHU SKCICPUMEHTAILHOM HCCIIEIOBAHUM BEUIECTB U IS OOBSICHEHMS] XMUMHUYECKUX SIBJICHUH,
MMEIOIIUX MECTO B IIPUPOJE, MPAKTUYECKOU IEATEIBHOCTH YEJIOBEKA U B IIOBCEAHEBHON KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHUS BBISBISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUN C MOHATUSAMU U MPEACTABICHUSIMU IPYTUX
€CTECTBEHHO-HAYYHBIX MPEAMETOB AJIs1 60JIee 0CO3HAHHOTO MOHUMAaHUsI MaTepPUaIbHOTO €UHCTBA MHUPA;

c(hOpMHUPOBAHHOCTH YMEHHUS MPOBOIUTH PACUETHI: C UCIIOIB30BAHUEM MTOHITHI «MaccoBasi J0JIs BEIIECTBA B pACTBOPE»
U «MOJISIpHAs KOHIIEHTPALIM; MACChI BEIIECTBA WM 00BEMA ra3a o U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE U 00BbEMY
OJIHOT'O U3 YYaCTBYIOIIMX B PEAKI[MU BEILIECTB; TEIIOBOI0 3P eKTa peakiuu; 3HaUeHHs BOAOPOIHOTO MOKA3aTeNsl paCTBOPOB
KHUCIIOT M LIEJI0UEN C U3BECTHOM CTEMEHBIO IUCCOIMAINN; MAaCChl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIIH, €CIIN



OJTHO M3 UCXOAHBIX BELIECTB JaHO B BUJIE PACTBOPA C ONPEEIEHHON MacCOBOM J10JIe pacTBOPEHHOTO BEIIECTBA WJIH JIaHO
B U30BITKE (MMEET MPUMECH); IOJIU BBIXOA MPOAYKTA peaKUU; O0bEMHBIX OTHOIICHUI ra3oB;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSTENbHO IJIAHUPOBATh U MPOBOJUTHXUMUYECKHIA IKCIIEPUMEHT (IIPOBEICHUE
peakiuii MOHHOTO OOMEHa, MOATBEP)KICHHE KAauyeCTBEHHOTO COCTaBa HEOPraHMYECKUX BEUIECTB, OINpPENEICHUE CPEIbl
pPacTBOPOB BEIIECTB C IMOMOINBIO HHAWKATOPOB, M3YYCHHE BIHUSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOM
peaKiuy, pelIeHHe SKCIEPUMEHTANBHBIX 3a1ad mo TemaMm «Mertamie»y u «Hemeramiby) ¢ coOdOACHHEM MpaBUII
0e3omacHOro oOpalieHus1 ¢ BELECTBAMH M JA0OpaTOPHBIM 00O0pyAOBaHHEM, (OPMYyJIHMpPOBATH IEJIb HCCIEIOBAaHUA,
HOPEJCTaBIATh B Pa3IMuHON (popMe pe3ysbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTb;

chOpPMHUPOBAHHOCTh YMEHHU: COOJMIOAaTh MpaBUja IIOJIH30BAHUS XUMHUYECKOM IMOCYAO0M H JIabopaTOPHBIM
obopynoBaHueM, oOpalieHusi C BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSIMHU 110 BBINOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKHUX OIBITOB, SKOJOTMYECKHU 11€JIECO00PA3HOT0 MOBEACHUS B OBITY U TPYJIOBOM JEATEIIBHOCTH B IEJISX COXPAHECHUS
CBOETO 3JI0POBbSI, OKPYXAOUIEH MPUPOAHOM CpeAbl U JIOCTHXKEHUS €€ yCTOMYMBOTO PAa3BUTHSI, OCO3HABATH OIMACHOCTH
TOKCHYECKOTO JICMCTBUSA HA JKUBBIE OPraHU3MBbl OMPEICIIEHHBIX HEOPTaHUYECKUX BEIIECTB, MTOHMUMAS CMBICJ MOKA3aTeNs
ITJIK;

c(hOPMUPOBAHHOCTh YMEHUM: OCYIIECTBIATH IE€JICHANPABICHHBIN MOUCK XUMHYECKOM MHGOpPMALUU B Pa3TUUHBIX
MCTOYHUKAX (Hay4yHas ¥ ydeOHO-HaydYHasIUTEpaTypa, CpeAcTBa MaccoBoil nHpopmaru, THTEpHET U Ipyrue), KpUTUUECKU
aHaJM3UPOBATh XUMUUYECKYI0 HH(POPMAIIUIO, IepepadaThiBaTh €€ U UCTOJIb30BATh B COOTBETCTBUU C MOCTABICHHON yueOHOM
3aJlaueH.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
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Hroro mo pazaeny 41
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4.1 AmuHbl. AMUHOKUCIOTHI. benku 12 2
Hroro no pazneny 12
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1.1 u [lepuonnueckas cucteMa XUMHYECKIX 9
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1.3 XUMHUYECKUE PEaKIIH 19 3
HWroro no pazneny 39

Paznen 2. Heopranuueckasi Xumust




2.1 Hemeramnbl 31 3
2.2 Mertamibl 23 2
Hroro mo pazaeny 54
Pa3nen 3. Xumus u :KU3Hb
31 Merto/ibl TO3HAHUS B XUMHUU. XUMUS U 9
KU3Hb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 8
IMOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypoxa Bcero Konrpoabusie | Hpakrieckite u3ydeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI pecypesI
[IpeameT 1 3HaYEeHUE OPraHUYECKON
1 XUMUH, TIPEICTABICHIE O MHOTOO0Pa3u 1
OpPTaHUYECKUX COCTUMHECHUN
DJIEKTPOHHOE CTPOEHUE aTOMa YIJiepo/ia
2 (ocHOBHOE U BO30YXKIEHHOE COCTOSIHUSA). 1
BaneHnTHbIe BO3MOXXHOCTH aToMa yriiepo/ia
XuMuYecKasi CBSI3b B OpraHUYECKHIX
3 coeuHEeHUsX. MeXxaHn3Mbl 00pa3oBaHus 1
KOBaJIEHTHOM CBSI3U, CLIOCOOBI pa3phiBa
CcBs3ei
4 Teopust cTpoeHUs OPraHUuYECKUX 1

coenquHenuii A. M. Bytneposa




Buael n3oMepuun: CTpyKTypHas,
MPOCTPAaHCTBEHHAsA. DJIEKTPOHHbIC

3 PEeKTH B MOJIEKYJIaX OPraHUYECKUX
COCIMHEHU I

[IpencraBnenue o knaccupukanuu u
cucremaTtryeckas Homenkiaarypa (IUPAC)
OpraHUYECKUX BEIIECTB

Kiaccudukanus peakiuii B OpraHnIecKoi
XUMHH




Cucremarusanus u 0000LIEHUE 3HAHUN 110
TEME

AJIKaHBI: TOMOJIOTHYECKHUH PsijI, 001Iast
dbopmysa, HOMEHKJIATypa U U30MEpHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI

10

duznueckre 1 XUMAUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxieHne ankaHoB B IPUPOLE.
CriocoObI mosTydeHus 1 IPUMEHEHNE
aJIKaHOB

12

[Muknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa M U30Mepusi, 0COOCHHOCTH
CTPOCHUS U XUMHUYECKUX CBOMCTB, CITOCOOBI
MOJTyYEHUS ¥ IPUMCHCHHE

13

Pemenue pacu€THbix 3a1a4 Ha
OTIpeIeTICHUE MOJICKYJISIPHOM (hOPMYITBI
OPraHUYECKOro BEUIECTBA IO MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOJISIIINX B €T0
cocraB. CucreMaru3aiys 1 000011IeH1E
3HAHWH 1O TEME

14

AJTKEHBI: TOMOJIOTHYECKHH psifl, 001as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas ¥ UC-TPaHC-U30MEPHS
AJIKEHOB

15

dusnyeckre U XUMHYECKHAE CBOMCTBA
ankeHoB. [IpaBmio MapkoBHUKOBA




CriocoObI mostyueHus 1 IPUMEHEHNE

16
AJIKEHOB
[TpakTuueckas padora Ne 1 mo teme

17 "TTosrydyeHune 3TUIEHA U U3YUYEHUE €TI0
CBOMCTB"
Pewenne pacy€THbIX 3a1a4 HA

18 olpeieIeHue MOJIEKYIISIPHOM (hOpMYyIIbI
OpPraHUYECKOro BELIeCTBA
AJKanueHsl: CONpsKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJINPOBAHHbIE.
OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 CrniocoObl nosty4eHus U NpUMeHEeHue
QJIKaTUCHOB
AJKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

99 (bopmyna, HOMEHKIATypa, NEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
¢buznyeckue cBoicTBa

23 XVMHYECKHE CBOWCTBA AJIKUHOB

24 KauecTBeHHBIE peakInK HAa TPONHYIO CBA3b

o5 CriocoObI nostyyeHus 1 IpUMEHEHNE
QIKMHOB

26 Pemenue 3anaq: pacuéTel 10 ypaBHEHHIO
XUMHUYECKON peakluu

97 Cucremaru3zanus 1 00001eHIe 3HAHUH 10
TeMe

28 ApeHBI: TOMOJIOTHYECKUH Psifl, 001mast




dbopMyina, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OeH30J1a U TOTYO0JIa, UX (PU3HYECKUE
CBOMCTBA

XHUMHUYECKUE CBOMCTBA APEHOB: PEAKLIUK

29
3aMeleHUs
XHUMHYECKUE CBOMCTBA APEHOB: PEAKLIUH

30 NPUCOCTUHEHNUS, OKUCIIEHUE TOMOJIOTOB
OeHzona

31 Oco0eHHOCTH XUMUYECKUX CBOMCTB
CTHpOJIa
Pemenne pac4€THbIX 33124 HA

32 ompeieJICHUEe MOJIEKYIISIPHOU (DOPMYJIBI
OpPraHMYECKOI0 BEIlECTBa

33 CrniocoOblI 1osy4eHus U NpUMeHEeHne
apeHoB

34 ['enetnueckas CBA3b MEXKIY Pa3IMUHBIMU
KJIacCaMM YTJIEBOJOPOI0B
Pacu€rsl 0 ypaBHEHUAM XUMHYECKHUX

35 peakruii. Cucremarusaius U 00001eHre
3HaHWM 110 TEME

6 [Tpuponnsiii ra3. [lonytHbie HeTAHbIE
rasbl

37 KameHHBIi yrosiap v MPOIYKTHI €r0
nepepadoTKu
Hedtp 1 criocoOs! e€ nmepepaboTKHu.

38 [IpumeHeHne TpoayKTOB NepepadoTKU

HeTH




39

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJracCaMH yrijicBOAOPOaOB

40

["ajoreHonpou3BOIHBIE YTICBOJOPOIOB:
ANIEKTPOHHOE CTPOCHHUE; PEAKIIUH
3aMeIleHHs rajloreHa

41

JleiicTBue 11e0uei Ha
rajoreHnpou3BoAHbIe. B3auMopeicTeue
JUTAIOTCHAIKAHOB C MATHUEM U ITMHKOM

42

Cucremaruzanusa 1 0000IeHIE 3HAHUN 110
pasneny "YraeBogopoabr"

43

KonTtponsHast pabora no Teme
"VrneBonopoast"

44

[IpenenbHBIE OTHOATOMHBIE CTUPTHI:
TOMOJIOTUYECKHH psifl, 001mias hopmyia,
CTPOCHHE MOJIEKYJI, U30MEpUs,
HOMEHKJIaTypa, Ki1accuuKarus,
¢buznyeckue cBoicTBa

45

XHWMHUYECKUE CBOMCTBA MTPEAEIIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

CrniocoOblI Mosty4eHus U IpuMeHEeHue
OJIHOATOMHBIX CITUPTOB

47

[TpocTeie 3¢upbl: HOMEHKIATypa U
n30MepHUst, 0COOEHHOCTH (PU3NUECKUX U
XUMHUYECKHX CBOMCTB

48

MHOroaroMHbI€ CIUPTHI: ATUIICHTJIMKOJIb U
FJ'II/II_[epI/IH, ux q)HSquCKI/Ie U XUMHUYCCKHUEC
CBOMCTBA

49

Crioco6bI ostyueHus 1 IpUMEHEHNE




MHOI'OQaTOMHBIX CITMPTOB

@DeHoII: CTpOeHUE MOJIEKYIbI, (PU3HYecKHe

>0 cBoiicTBa. TOKCUYHOCTH PeHOIA

51 XuMHu4ecKue cBoicTBa (heHoa

59 CriocoObI mostyueHus 1 IPUMEHEHNE
denona
[IpakTuueckast pabora Ne 2. Pemenue

53 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"CrnupTtsl U heHobr"

54 CucremaTtu3zanus 1 00001IeHNe 3HAHUH 110
TeMe
Anbaeruibl ¥ KeTOHBI: JJIEKTPOHHOE

55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTUYECKHE PsIbI, 001as popmyna,
M30MEepHs U HOMEHKJIaTypa

56 Anbaeruipl ¥ KeTOHBI: GU3HUECKUE
CBOMCTBA; PEAKIIUU MPUCOCTUHEHUS

57 Peakmiu okucIeHHS 1 KaYECTBCHHBIC
PEaKIUu albJIETHI0B U KETOHOB

58 CriocoOsbI MOTy4eHUs albICTHI0B U
KETOHOB
O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE

59 KHUCITIOTHI, 0COOEHHOCTH CTPOCHHUSI UX
MOJIEKYJT

60 N3oMepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, NX (PU3MYECKHEe CBOMCTBA

61 XUMHUYECKUE CBOMCTBA MPEAEIbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIIOT




62

OcoOEHHOCTH CBOMCTB MYpPaBbHHOM
KUCIOTHL. MHOTOOOpa3ue KapOOHOBBIX
KHUCIIOT

63

OCcoOEHHOCTH CBOWMCTB: HEMPEICTbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucnot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KHCIIOT

64

[TonaTne o0 MPOU3BOJHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObI mosTydeHus 1 NpUMEHEHNE
KapOOHOBBIX KHCIIOT

66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIJI,
oOmras popmyna, U3oMepus U
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemenue pacu€THbIX 3a7a4: 10 YPaBHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJIIPHOHM (hOPMYJITBI OPTaHUYECKOTO
BEIIeCTBA

69

[Mpaktrdeckas padora Ne 3. Pemenue

IKCIIEPUMEHTAIBHBIX 33/1a4 MO TEMe

HK n
apOOHOBBIE KHCIIOTHI. CII0XKHBIE d(PUPBI

70

Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOMCTBA (THIPOTIU3)

71

OCcoOEHHOCTH CBOMCTB JKHPOB,
COACPpKAIMNX OCTATKHU HCHOPCACIbHBIX




YKUPHBIX KUCIOT. JKUpHI B IpUpoIe

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCIIOT, uX Moromiee neiicrsue. [lousTue o

72 CHHTETHYECKUX MOIOIIUX CPEICTBAX
(CMO)
I'enernueckas cBsA3b YIJIEBOAOPOJOB U

73 KHCJIOPOCOEPKAIUX OPraHMYECKUX
BEIIIECTB

74 PacuéTel 0 ypaBHEHUSIM XUMHYECKUX
peakuuii

75 Cucremaruzanus 1 0000IIeHIe 3HAHUH 10
TeMe
OO11ast xapakTepUCTHKA YTIEBOJOB U

76 KJIacCU(UKalus yrieBoJoB (MOHO-, - U
oI caxapubl)

27 Monocaxapuasl: pU3NYECKHE CBOWCTBA U
HaXO0XXJICHHUE B IIPUPOJIE

78 [Ipumenenue rioko3sbl, €€ 3HaUeHUE B
AKHU3HEIeATEIbHOCTH OpraHn3Ma
Jucaxapuapl: caxaposa, MajbTo3a U

79 nakTo3a. Haxoxenue B mpupojae u
IpUMEHEHHE TUcaxapuioB
[Tonucaxapupl: CTpPOCHHE MaKPOMOJIEKYT,

80 ¢du3nueckre 1 XUMUYECKHE CBOMCTRA,
pUMEHEeHHE

81 [TonsiTe 00 MCKYCCTBEHHBIX BOJIOKHAX

82 Pewienne pacdyeTHbIX 3a1a4 HA

OTIpeIeJICHUE IO BBIX0JIa MPOAYKTA




P€aKnuu OT TCOPETUUCCKH BO3ZMOKHOT'O

83

Cucremarusanus u 0000LIEHUE 3HAHUN 110
pazneny

84

KonTtponsHast pabora o Teme
"Kucnopoacoaepxainiie opraHu4eckue
coenuHeHus"

85

AMUHBL: KIaccu(pUKAIM, CTPOCHHE
MOJIeKYJI, o0mIast hopmyiia, u3omepus,
HOMEHKJIaTypa U (pU3nvecKre CBONCTBA

86

XHMHUYecKre CBOMCTBA aJ'II/Iq)aTI/I‘IeCKI/IX
AdMHHOB

87

AHWIVH: CTpOEHHE aHWIIMHA, OCOOCHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

88

CrniocoObl 1osy4eHus U IpUMeHEeHue
annpaTUIECKUX aMUHOB

89

AMUHOKHUCIIOTHI: HOMEHKJIATypa U
uzomepusi, pusnveckre cBONCTRA.
OtnenbpHBIC IPEACTABUTEH O
AMHUHOKHCIIOT

90

XHUMHUYECKHE CBOMCTBA AMHUHOKHUCIIOT, UX
OHOJIOrMYeCcKOe 3HAaUYCHUE aMHUHOKHUCIIOT.
CuHTte3 u TUAPOJIN3 IICTITUAOB

91

benku kak npupoaHbIE MOJIUMEPHL;
CTPYKTYpbI O€JIKOB

92

XUMHUYECKHE CBOMCTBA OEIIKOB

93

A3oTCcoIepIKaIie reTepoIuKINIeCKUe
COCINUHCHU . HYKHGI/IHOBLIC KHUCJIOTHI:
COCTaB, CTPOCHUE U OMOJIOTUYECKAst POJIb




94

[TpakTuueckas padora Ne 4. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"A30TCcoAepKallle OPraHUuYECKUe
coenuHeHus"

95

[TpakTrueckas padora Ne 5. Pemenne
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coenuHeHun"

96

KonrponbHas pabora no reme
"A3oTcoaeprKalie OpraHuyecKue
coenuueHus"

97

OcHOBHbIE IOHATUSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/Ibl UX CHHTE3a —IIOJINMEpU3aLusl U
ITOJIMKOHICHC AU

98

[TnacTtmaccel. YTunuzamus u nepepadoTka
IIacTUKa

99

OnacToMepbl: HaTypaJlbHbBIN
CHUHTETHYECKHE Kayuyyku. Pe3nna

100

BomnokHna: HAaTypaJlbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJII/IMepLI CIIenuaJIbHOIo
Ha3HAa4YCHUA

101

[IpakTuueckas padora Ne 6. Perenue
SKCIIEPUMEHTANIBHBIX 3aa4 110 TeMe
"Pacnio3HaBaHue IacTMacce U BOJIOKOH"

102

O00011eHNEe U CUCTEMATU3ALIS
M3Y4YEHHOT0 MaTepuaia 1o TeMe
"BbICOKOMOJIEKYIISIPHBIE COENUHEHN"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

KoanuyecTBO yacoB DJIeKTPOHHbIE
Ne aTa udpoBbIe
/i Tema ypoka Beero Kourpoubnbie | IlpakTHyeckue ilsyqe}mﬂ :)Iﬁljl;l;OBaTeﬂbHLIe
padoThI padoThI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
3JIeMeHT. M30ToIbI
5 CtpoeHHe IIEKTPOHHBIX 000JI0UEK aTOMOB, 1
KBaHTOBBIC YMCIIa
3 Kitaccupukanust XMMIUYECKHX JIEMEHTOB (S-, 1
p-, d-, f-amemenTsI)
4 Pacnipenenenue 31€KTpOHOB O ATOMHBIM 1
opOuTansm
ONeKTpOHHbIE KOH(UTYpaIIK aTOMOB
5 9JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1
COCTOSIHUM
6 ONeKTPOHHbIE KOH(PUTYPALIUU HOHOB. 1
DIIEKTPOOTPULIATETLHOCTh
Ilepuonnuecknii 3akoH u I[lepuoanueckas
7 crucTeMa XUMMH4YecKux 3yremMeHToB [[. 1. 1
MenieneeBa, CBA3b C COBPEMEHHOM TEOpUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
3 XUMHUYECKHUX AJIIEMEHTOB M 00pa3yeMbIX UMHU 1
MIPOCTHIX U CJIOKHBIX BEIIECTB IO TPyMIaM 1
nepuoaamM
9 CucreMmaru3zanus u 0000IIcHNE 3HAHUM 10 1




TEMEC

10

Buner xuMudeckon cBI3u. MexaHu3MEbl
00pa3oBaHus KOBAJCHTHOM CBSI3H.
Bonopoanas cBs3b. MexxMoneKynsipHbie
B3aUMOJICUCTBUA

11

BasieHTHOCTD U BaJIEHTHBIE BO3MOXKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHHEM

12

IIpencraBienus 0 KOMIJIEKCHBIX
COCIMHEHUSIX: COCTAB U HOMEHKJIaTypa

13

BewecTBa MOIEKyJIIpHOTO U
HEMOJIEKYJIIPHOTO CTpOeHMS. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEILECTB

14

Ilonstue o JAUCIICPCHBIX CUCTEMAX.
HpeI[CTaBJ'ICHI/Ie 0 KOJUIOUJHBIX PaCTBOPAX

15

VcTuHHBIE paCTBOPBI: HACBILICHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnornaparst

16

CrniocoObI BbIpayKeHUS! KOHIIEHTPAILUU
pacTBOpOB

17

Pemenne 3ama4 ¢ MCOab30BaHUEM MTOHATHH
"MaccoBas J0Jisl paCTBOPEHHOTO BeliecTna',
"MoJsipHast KOHIEHTparus'"

18

Knaccudukanus 1 HoMeHKIIaTypa
HEOPraHUYECKUX BEIECTB

19

Cucremarusanus 1 0000IIeHrEe 3HAHUH 110
TEME




20

Kontpoinbnast padora o temam "CtpoeHue
aroMma. [leprnonnyeckuii 3aK0H U
[lepuoanueckas cucteMa XUMHYECKUX
anemenToB J[. 1. Menneneesa", "Ctpoenue
BelecTBa. MHOrooopasue BeecTB"

21

Knaccudukanus XuMU4ecKkux peakuui B
HEOPraHWYECKON U OPraHU4ECKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPaHEHHUs U NPEBPAILEHUS DHEPTUH ITPU
XUMHYECKHUX PEAKLUAX

22

TeroBbie 2P PEKTH XUMHUUECKUX PEAKIIUH.
TepMoxumHuueckrue ypaBHEHUS

23

Brruucnenus mo YpaBHCHHUAM XUMUYICCKUX
peaKHI/Iﬁ U TCPMOXHUMUYICCKHUM YPABHCHUAM

24

CKOopOoCTh XMMHUECKOH peakluu, e€
3aBUCHUMOCTD OT Pa3InYHbIX (PAKTOPOB.
Karanus u katanusatopbl

25

I'omoreHHsIe 1 TCTCPOTCHHLIC pCAKITUHN

26

[Tpaktuyeckas padora Ne 1 o teme
"BnusiHue pa3nuyHbIX (haKTOpOB Ha
CKOPOCTb XUMHUUYECKOU peakuun"

27

OO6paTuMble U HEOOpAaTUMBbIE PEAKIIHH.
XHUMHYECKOE PAaBHOBECHE

28

[IpakTuueckas padora Ne 2 o Teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
M10JIO’)KEHNE XUMUYECKOTO PaBHOBECHS"

29

DnekTponuTrudeckas aucconuanusi. CHUiibHbIC
U cradble AMeKTpoauThl. CTEeneHb




IUCCOLIMAIAN

HNonnoe npoussenenue Boabsl. Cpenia BOIHBIX

30 pactBopoB. Bonopoanslii nokasareins (pH)
pacTBopa

31 I'mpponus conelt. Peakuyu, nporexkaromue B
pacTBOpPax IEKTPOIUTOB
[IpakTrueckast padota Ne 3 o Teme

32 "XHUMHUYECKHE PEAKIIUU B PACTBOPAX
3JIEKTPOJIUTOB"
OKHCIUTEIbHO-BOCCTAHOBUTEILHEIE

33 peakuuu. BaxHeine oKMCIUTENN U
BOCCTAHOBUTEIHU

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OajaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEIECTB

36 Pemienue 3a1au pa3auyHbIX TUIIOB

37 Pemienue 3a1au pa3anyHbIX TUIIOB

38 Cucremarusanus 1 0000IIeHre 3HAaHUH 110
TeMe "XuMuueckue peakuuu'

39 KonTponbhas pabota no teme "Xumuueckue
peakuun"
[Tonoxenue Hemeramos B [lepuoanueckoi

40 CHCTeME XUMHUYECKuX dmeMeHToB 1. .
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. @U3HYSCKHE CBOMCTBA HEMETAJIIOB

41 AnnoTponusi HEeMETauIoB (Ha IpUMEpe

KHCTIOpoJia, cephl, (hocdopa u yriepoa)




Bopopona: nony4yenue, Gpusndeckue u

42 XAMHUYECKHE CBOMCTBA. | Mapuibl
["anoreHsl: HaX0X/I€HUE B IPUPOE, CLIOCOODI

43 NOJy4YeHUs1, PU3NIECKUE U XUMHYECKHE
CBOMCTBA
l'anorenoBonopoasl. Baxuerimue

44 KHCITIOPOJICO/IEPIKALINE COSAMHEHUS
raJIoreHOB
JlabopaTopHble U TPOMBIIIUICHHBIE CITOCOOBI

45 noJjiyueHus rajgoreHoB. [Ipumenenue
TaJIOTEHOB M UX COCIUHEHHIA
[IpakTuueckas pabora Ne 4. Pemenue

46 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"T"anorensr”
Kucnopon: naboparopHsie u

47 MPOMBIIIJICHHBIE CIIOCOOBI MOTYYESHHUS,
¢duznyeckue U XuMruueckue cBoiicraa. O30H.
[IpumeneHne KucIopoaa u 030Ha

48 OKcuabl ¥ IEPOKCUABI

49 Pemienue 3a1au pa3anyHbIX TUIIOB
Cepa: HaXOXJCHHE B IPHPOJIE, CIOCOOBI

50 nonyueHusi, Pu3ndeckue u XUMUYECKUE
CBOMCTBA

51 CepoBoaopo, Cyab(puasl

59 Kucnopozacoaepsxariye coeluHEHMs CEPBI.
Oco0eHHOCTH CBOICTB CEpHON KHCIOThI

53 [IpakTuueckas padora Ne 5. Perenue

AKCIEpUMEHTANBHBIX 3a7a4 1o tTeme "Cepa u




eé coequueHus"

A3oT: HaXOXXICHUEC B IIPUPOIE, CIIOCOOBI

54 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKUE
CBOMCTBAa. AMMMAK, HUTPUABI

55 Kucnopozacoaep:xamiye coeiuHEHHs a30Ta.
Oco0OeHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [Ipumenenne a3ota v €ro COCTUHEHUH.
A3oTHBIE y1OOpeHHS
®Dochop: HaXOkKACHUE B PUPOJIE, CIIOCOOBI

57 NOJy4YeHUsI, PU3NIECKUE U XUMHUECKHUE
cBoricTBa. Dochuas u hochun

58 Oxkcunsl pocdopa, pochopconepxarme
kucnotel. Conmu pocopHOi KUCITOTHI

59 [Ipumenenue ocdopa 1 ero COeAMHEHHH.
®dochopubie ynoOpeHus
[Tpaktuyeckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T U
docdop u ux coequneHus"
VYraepon: HaXxoXJeHHE B IPUPOJIE,

61 AIOTPONHBIE MOTUBUKAIINY; (PUZNIECKUE U
XUMHYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxkcup yrinepona(Il), oxcun yrneponga(I1V),
yrojibHast KUCIOTa U € coNu

63 Pemenue 3a1a4 pa3nuyHBIX THITIOB
Kpemuuii: HaxoxaeHue B IPUPOE, CIIOCOObI

64 MOJTyYeHUs!, PU3NUCCKUE K XUMUICCKHE
CBOMCTBA

65 Oxkcua kpemuans(IV), kpeMHueBast KUCIOTA,




CHJIMKATbI

[IprMeHeHre KpeMHUS U €ro COSAMHEHUMN.

06 CrexJ10, ero nojayueHue, BUIbl CTeKIa

67 Pemenue 3amay pa3aiMvHBIX TUIIOB

68 CucremaTtu3zaius 1 00001eHNe 3HAHUH 110
teme "Hemeramisr"

69 KoHnTtpoinbHas padora o reme "Hemeramibr"

20 AHanu3 pe3ynbTaToB KOHTPOJIBHOH paboTHI,
KOPPEKIIHS OINO0K
[Tonoxxenue metamios B [leproaunueckoit

7 CUCTEME XUMHUYECKHX IJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IJEKTPOHHBIX
000JI04€K aTOMOB METaJJIOB

79 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IprMeHeHre MEeTaIoB B OBITY M TEXHUKE

73 CmutaBsl MeTasuioB. Kopposust metamion

74 Pemenne 3a1a4 pa3an4HbIX TUIIOB
DNEKTPOXUMHUYECKHUI Psii HApsKEHU

75 MeTasuioB. O61IMe criocoObl MOTYyUYEHUS
METaJIIOB
O61as xapaktepucTuka MeramioB |A-
rpynnsl [lepuoandeckoit cucTeMbl

76 XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui:
nosyueHue, PU3nIecKue 1 XUMUIECKIE
CBOWCTBa, IPUMEHEHHUE TIPOCTHIX BENIECTB U
UX COEIUHEHUI

77 OOmras xapakTepucTika MetayioB [1A-

rpynnsl [leppoandeckoi cuctembl




XMMHYECKHX 3JIEMEHTOB. Maraui u

KaJbIUI: MOTy4eHHEe, PU3NIECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHEHNE
MIPOCTHIX BEIIECTB M UX COCTMHCHUMA

78

KécTkocTb BOJBI U CTIOCOOBI €€ yCTpaHEHUS

79

AJNIOMHMHUI: TIOJTydeHHEe, PU3NIECKUE U
XUMUYECKHE CBOMCTBA, IPUMEHECHHE

80

AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCH/IA aTFOMHUHHUS,
TUIPOKCOKOMILIIEKCHI ATFOMUHUS, UX
pUMEHEHUE

81

Pemenue 3amau Pa3JINYHbIX THUIIOB

82

[TpakTuueckas pabota Ne 7. Pemienue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME
"MeTasuisl IIIaBHBIX OArpyHn”

83

OO11ast XapakTepHUCTHKA METAJIJIOB
no0ouHbIxX oarpynn (b-rpymnm)
[Teproauueckoii cCTEMbl XUMHUYECKHUX
HJIEMEHTOB

84

DuU3NYECKUE U XUMUYECKUE CBOKMCTBA XpOMa
Y €0 COCIMHEHUM, X TPUMEHEHUE

85

Baxwueiimme coeMHEHNs] MapraHia.
[TepmanranaT kayiusi, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

dusndeckue U XUMUYECKHUE CBOMCTBA JKeJie3a
u ero coeauHenuil. [lonyyenue u
IIPUMEHEHHUE CIIABOB JKeJle3a

87

dusuyeckue U XUMHUUECKHE CBOMCTBA MEIU U




e€ COeIMHECHH, UX TIPUMCHECHHUE

duszndeckre u XMMHYECKHE CBOMCTBA IIHMHKa

88 U €r0 COEAMHEHU, UX IPUMEHEHUE.
I'mapOoKCOKOMILIEKCHI IMHKA
[IpakTuueckas padora Ne 8. Pemenue

89 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"MeTasisl TOOOYHBIX TOATpYIII"

90 Pemenue 3a1a4u pa3anvHBIX THIIOB

01 O06001IeHrne 1 CUCTeMaTH3aIHs H3yYeHHOTO
Marepuania rno treme "Metamibr"

92 KoHnTtposbHas padota o teme "Mertamibt"

03 AHanm3 pe3ynbTaToB KOHTPOJIBHOM padoThI,
KOPPEKIIHs OINO0K
Posib xuMuu B obecrieueHnH yCTOHYUBOTO

94 pa3BuTHs yenoseuecTBa. [loHsATHE O
HAYYHBIX METO/IaX UCCIICTOBAHHS BEIIECTB
HayuHble MpUHINTIBI OpraHU3aIun

95 XUMHUYECKOT'0 TPOU3BOJICTBA.
[TpompblIIeHHbIE CLIOCOOBI TOTY4YEHUS
Ba)XHEHIIINX BELIECTB

96 XUMHUECKOE 3arpsiI3HEHNE OKPYKAIOIIEH
Cpezbl ¥ €ro MOCIeICTBUS

97 XHUMHS U 310POBBE YETTOBEKA.
JlexapcTBeHHBIE CpeCcTBa

98 Xumus nuimu. Pons xumuu B obecrieueHun
MUILEBOH Oe30MaCHOCTH

99 Kocmernueckue u napdromepHbie CpecTBa.

BriToBasg xumusa




XuMus B CTPOUTENBCTBE. BaxHeiime

100 CTPOUTEJIbHBIE U KOHCTPYKIIMOHHbIE 1
MaTepHuabl
101 XuMHUS B CETbCKOM XO3SMCTBE. 1
Opranndeckue ¥ MUHEpAIbHBIC YI0OpECHUS
102 CucremaTu3anus 1 0000IICHUE 3HAHUH 110 1
TEeMe
OBUIEE KOJIMYECTBO YACOB I1O 102

[TPO'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVISA YYEHUKA

Epemun B.B., Ky3smenko H.E., Tepenun B.U., /Ipo3noB A.A., Jlynun

B.B./mox pen. Jlynuna B.B. Xumus (yrimyOneHnsiit ypoens). 10 kiacc. - M,:

Hpoda, 2022

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJISA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya_type-metodicheskoe-posobie/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka I{OK https://m.edsoo.ru
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