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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oeneparuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuszyeMoe B ycIoBUAX AU epeHIMpPOBaHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3anusax NpodeccuoHaIbHOTO 0oOpa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHHE TIPEJICTABICHUS O IIENAX, COJACpX,aHUHU, OOIed CcTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs Y4eOHOro MaTepualia, KOJIMYECTBCHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma asis yriyOaEHHOTO U3YYCHUST XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE paclpelie]ieHue y4yeOHOTO BpPEMEHHU, PEKOMEHIYEeMOTo
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIed U 3a/lay U3y4YeHUsl MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHUMUUM Ha YPOBHE OCHOBHOIO OOIIETo
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JOJDKHA ONPENEIATHCS B COOTBETCTBUM C HAIPABICHUEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIyONEHHOTO U3YYCHUS HANpaBieH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toil CBs3M M3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHUs B OpraHU3aIUAX MPOoPEeCCHOHATBEHOTO 00pa3oBanus. Hapsmy ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOIO PAa3BUTHUS OOydarommxcs, Ha (OpMHUpPOBAHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnstomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIIIYOJIEHHOTO H3yYEHHS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuusax 0a30BOro M yriryoJI€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWMCTBAaX MX COCAMHEHHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJeHUS
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHAMUKH. WM3ydeHue mnepuoaumyeckoro 3akoHa u llepmoamueckoit
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpaszoBaHus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN ynenseTca 0co00e BHUMAHUE BOMIPOcaM 00 3JEKTPOHHBIX 3(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [OMOJIHEHUH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU IMpeAMeTa B JIaHHOM Cllydyae akKIeHT OyneT cieilaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUICCTB CIY)KaT OCHOBOM I W3Y4YCHUS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUW W3y4YeHHE MpenMera «XUMHs» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pelenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiid B OOECHedyeHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00€eCIleyeHnn palloOHAIBHOTO MPUPOJONOIb30BaHusl, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: QyHAAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX PEAKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJEH M MPOOJEM COBPEMEHHON XUMHH, JJIsi OOBSICHECHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJCTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBSI3aHHON C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM IEATEIPHOCTH M IMTOBCEAHCBHOM YKH3HHU.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LIeJU U 33/1a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W T[I03HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHUS K CaMOOOpPa30BaHUIO U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUH M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanus3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coenuHeHuii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIepUMEHTAJIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMonorudeckuit ps ankaHoB, oO1mas ¢popMyina, HOMEHKIATypa 1
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, Sp°-
ruOpuaM3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XWMUYECKHE CBOWCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-IIOJIOKECHHE
IpU JBOMHOM CBSI3M, MOJMMEpU3alUd U okucieHud. [IpaBuno MapkoBHHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposaruwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS M1 XMMHUYECKUX CBONCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUUMU  NPUCOCAUHEHHUS, JUMEpU3ALHNU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdeckue YriieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmast popMyia, HOMEHKIIATypa U U30MEPHSL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOJAOPOJAHOM pajuKalle, PEaKkUHH MNPHUCOEAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOUCTB cTupoda. [lomumepusanus ctuposia. CrocoObl MOTydeHUS U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKHN), PUDOPMHUHT, THPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOrPyNNly, IUaHOrPYIIY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHTraHaTa KaJius, B3aUMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJECIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckui psna, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONbL W riauuepuH. dusnueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opraHu3m 4YenoBeka. CrnocoObl TOJNyYeHHS W TMPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB (enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Du3Mueckue CBOWCTBA albJICTUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHBIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKAUM, PEAKIMH C YYaCTHEM YIJIEBOAOPOJHOTO pajguKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMHUTHHOBAs, OJIEUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PHU3WUECKHE W XUMHUYECKUE CBOMCTBA: THAPOIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbBIX )KUPHBIX KUCIOT. KUpBI B IPUPOJE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA M HaxoxAeHHE B mpupojae. PoTOCHUHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBarIMMe U HEBOCCTAaHABIMBAOIINE AUcaxapuasbl. I 'napoaus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KAaYECTBEHHAs pEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha albJCTU]Ibl (C THUAPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIBHBIX 3a7a4 no temMaM «ChupThl U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Mmoliekyi, oOmas ¢opmysia, U30MepHusi, HOMEHKIATypa U (pU3nYecKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TMPEACTaBUTEIbL aMHHOB apomaTudyeckoro psijaa. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJyYeHUs] M TpuMeHeHue anudarhueckux amMuHOB. l[loinydyenue aHwiMHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHble PEACTaBUTEIIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHMe aMUHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TIENTHIOB.

benku kak mnpupojsHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUs BEIIECTB U MX IMPEBpaIlCHUI:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIUS U TTOJIMKOHICHCAITHSI.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, N30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIIPOBOISIIIINE MOJUMEPHI, OMOpa3IaracMble MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3agaum.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (DaKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



doTrocuHTE3, IbIXaHHWE, OEJKW, YIJIEBOABI, JKUPBI, HYKIEHHOBBIC KHUCIIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akona /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BomgopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

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

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0Jis BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacelleHHble n
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukaius XuMUYeCKUX peakluii B HEOPTraHMUECKON W OpraHu4ecKon
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, € 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JAaBJICHUE U KOHIICHTPAIlMU BEIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coseid. Peakuuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYEHUE BIMSHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUS HEMETAIJIOB (HAa MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoje, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxHeuine KuCIopoacoaepxaiiue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CTIOCOOBI MOTYYCHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
ceprl(V1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azoTa
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coeauneHuil. docpopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciota u e
CoJIu. AKTUBUPOBAHHBIA yroyib, ajgcopOuus. DynnepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuwusi(1V), KpemMHHEBas KHUCIIOTA, CHUIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusznueckue cBoWcTBa MeTauioB. [IpuMeHeHne MeTauioB B OBITY M TEXHHUKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W KajnbLUui: MoJlydeHue, (u3nuecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro CcoenuHeHuil. AMQOTEepHBIE CBOICTBAa OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETaJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKeJie3a C pPAacTBOPAMHM KHCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenns», «Cepa u e€ coeguHeHUs», «A30T U (pochop U UX COECTUHEHUSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIHUITBI OpraHUu3ali XUMHUYECKOr0 TPonu3BoAcTBa. IIpoMbIIIeHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
oOecIieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XUMHUS B CEIBCKOM X03icTBe. OpraHndeckre 1 MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIW W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHU4eCcKOM XMMHM B 11 Kilacce OoCyIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, Kiaccu(uKalus, MepUoOJIUIHOCTh, HAOJIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSHUE BEIECTBAa, HJCAIbHBIA Tras,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB ¥ TOTOK PHEPTUM B IKOCHUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dhapmaiieBTHYECKAS MIPOMBIIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHUHCKON T'PaXTAaHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
Y4€OHBIX MPOEKTOB, PEUICHUHM YYEOHBIX M MO3HABATEJIHHBIX 3a/1a4, BBIMOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwi 0e30MacHOTO OOpallleHWs ¢ BeEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TMOCHEACTBUN W HENPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOIEHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1€1€CO00pPa3HOr0 OTHOLIEHUS K NPUpOJie KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOAUMOCTH WCIIOJIb30BAHUS JOCTIDKCHUNW XUMHH  JIsI
pELICHUsI BONPOCOB PAMOHAIIBHOTO IMPUPOIONIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBILLUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HAINpPaBICHHOCTH W BaXXHOW pPOJM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYy/ia U AKOJOTUYECKHA KOM(OPTHOM KU3HHU KAXKIOTO WICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJAIIUX B HEM U3MEHEHUH, yMEHUS ieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOIOB;

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

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCuOHATBHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCcCIeA0BaHUE, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIO0JIb30BATh OCBOECHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTU C OCTABJICHHBIMU LICJISIMH;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHATHS J1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B PACCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opMmyna, ypaBHEHHE XUMHUYECKOU



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEIIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi1 (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHNS U BBIBOBI OTHOCUTENIBHO TIOCTOBEPHOCTHU PE3YJIbTATOB HCCIIEA0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS MPAaKTUYECKHX 3a1ad, IPUMEHEHUIO pa3JInYHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaau3upoBaTh MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT HMCHOJb30BaHUS HMH(GOPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIH SA3BIK B KadecTBe CcpeAcTBa Mmpu pabdoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BBIIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN MyTEM COIJIACOBAHUS TMO3UIIMHA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 0 XUMHUH Ha yTayOnEéHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIEeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PalOHAJIBHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHUYECKUMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOAHBIN CKeNleT, GyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKas), HM30MEPHI, TOMOJOTUYECKUA pSANl, TOMOJIOTH, YTIEBOIAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBICHUMN; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTAHABIIMBATh MX B3aUMOCBSI3b, MCIIOJb30BATh COOTBETCTBYIOUIME MOHATUS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JIJII COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil ~ TMOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca »dTUX peakIiuii, peakmuii HMOHHOTO OOMEHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHUPOBAHHOCTh YMEHUW: yCTAHABIHMBATH MPUHAICKHOCTh M3YYCHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPTaHUYECKUX BEIICCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeriectB A. M. BytiiepoBa 1151 0ObSICHEHHS 3aBUCUMOCTH CBOICTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHWYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJIKaINCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCT, YMEHUM: TMPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHUYECKHX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKAa, CBSI3aHHOW C  MepepaboTKoOn
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUU JKCIEPUMEHT (MOJYyYeHHE W M3YYCHHE CBOMCTB OpPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpamieHus ¢ BeHIeCTBAMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJII0/IaTh MPAaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOTo MOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HEOpraHWYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOW, SHEPTeTHUYCCKOW W THINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO M TPUPOIHOU

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMS aToMa, TUOpHAM3alis aTOMHBIX OpOWTaleld, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJMTHUYECKON IUCCOLMAIUU, MEePUOIUYECKHI
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHMS, JIekKalMe B OCHOBE MOHUMAaHUS
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJUHAMUYECKMX W KHHETHMYECKHUX  3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  4YEJIOBEKa, OOIIMX  HAyYHbIX  MPUHIUMNAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUMNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBYy pEarupyroliux BEIIECTB, TEIUIOBOMY 3(P(PEKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MIEPUOIUNYECKOro 3akoHa [l.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPUOIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  UCHOJNB3Ys  TMOHSATHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHME TECHETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLIUIA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOrO OallaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHHS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jekcTBuil (mpunIiuin Jle [llarensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUsI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW TMPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPH SKCIIEPUMEHTAIBHOM HCCIIEI0BAaHUU BEUIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs,;
MaccChl BEIIECTBA WM 00BEMA rasa Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MACCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bE€Ma, KOJHWYECTBAa BEICCTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAaMOCTOSITEIBLHO IIJIAHUPOBATh U TPOBOJUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MUHBIX  (PAKTOPOB HA  CKOPOCTh XHUMHUYECKOM  peakIuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh W OIEHUBATH MX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I1E€JIECO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSL HA YKUBBIC OPTaHU3Mbl ONMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMUUYECKYI0 MHGOpMAIKIO, IepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHS OpraHu4YecKuX coenuHeHuit A. M 8 0 0 bubamorexa LOK
' P P 8 Y hittps://m.edso00.ru/d69df650
bytneposa
Hroro mo pazueny 8
Pa3nen 2. Yraesonopoabt
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 0 0 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 0 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 Apomatndeckue yriieBo10po/ibl (apeHbl) 8 0 0 https://m.edsoo.ru/d69dfe50
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 0 0 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOJOPOAOB 4 1 0 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coenHeHust
bu6mmoreka [IOK
31 Crinpret. detos 1 0 1 https://m.edsoo.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOTE! o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
5.1 BrIcOKOMOIEKYISIpHBIE COETUHEHNS 6 bubmmorexa [TOK
' yp 8 https://m.eds00.ru/d69df650
Htoro no pazneny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m NMpOrpamMmbl Bcero Koﬁﬂ TPOTLHEBIC H%aKTquCKHe o0pa3oBaTejibHbIE
padoThI padoThI pecypch
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH BuGmorexa LIOK
1.1 u [lepuoanueckas cucTeMa XUMUYCCKUX 9 0 0 i
https://m.edso0.ru/2dd57f24
anemeHToB 1. 1. Meneneena
19 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 0 bubnnorexa [JOK
' BELECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [IOK
13 XHMHICCKAC PCaKIIHH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannueckasi XuMust
bu6nmorexa LIOK
2.1 Hewmerarner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 Merasuisi 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3nen 3. XumMus u ;Ku3Hb
31 MeTobl TO3HAHHS B XUMUH. XUMUS U 9 0 0 but6mmorexa [IOK
' YKU3Hb https://m.edsoo.ru/2dd57f24
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHUE

10 KITACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE
Nen/m  Tema ypoka Kontposbubie IIpakTuueckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
[Ipenmer u 3HaYEHUE OPraHUYECKON
XUMHH, [IPEACTABIIEHAE 0 MHOIOO0Opa3uu 1 0 0 bubmmorexa [TOK
- 1P . p https://m.eds00.ru/3686e6f5
OpPraHUYECKUX COCIMHECHUM
DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja
(OCHOJ‘fHoe u B0316) KIEHHOE coc}:,TFOﬂgm[) 1 0 0 bubmmorexa [JOK
ae ' https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOKHOCTH aToMa yriepoaa
XUMHUYECKas CBA3b B OPraHUYECKHUX
coequHeHUsIX. MexaHn3Mbl 00pa30BaHUS 1 0 0 bubnmnoreka [JOK
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa https://m.edso00.ru/8d39f5c8
CBsI3ei
Teopus cTpoeHU OPraHUYECKUX 1 0 0 bubnnoreka [JOK
coequHenuniit A. M. bByrneposa https://m.eds00.ru/9e595ch8
Bupl uzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAs. DJIEKTPOHHBIE bubnnoreka [JOK
1 0 0
3¢ (}HeKThl B MOJIEKYIaX OPraHUuIECKIX https://m.edso0.ru/b0e61661
COCIMHEHU I
[IpencraBienue o ki1accuPpUKAUN U
cucrematrueckas Homenkiarypa (IUPAC) 1 0 0 bubmmorexa [OK
P https://m.edsoo.ru/c212dd21
OpTraHUYECKUX BEIIECTB
Krnaccudukanus peakiuii B opraHu4eckon bubnmoreka [JOK
1 0 0
XUMUU https://m.edsoo.ru/ba5706aa
Cucremaru3anus U 0000IICHUE 3HAHUM 10 1 0 0 bubmuoreka [JOK
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TEMC

https://m.edsoo.ru/87a37cab

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
(dbopMyIia, HOMEHKIIATypa U H30MEpus,

bu6mmoreka [IOK

o 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso00.ru/25a14636
CTPOEHUE MOJIEKYJI

10 du3nvecKkue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
AJIKaHOB https://m.edso00.ru/3137711c
HaxoxaeHnue ankaHoB B IPUPOJE.

11 CriocoObl osTyyeHHs U IpUMEHEHUE bubamorexa LOK

https://m.eds00.ru/259b0a5b

AJIKAaHOB
[uknoankanel: oomast popmyna,

12 HOMEHKJIaTypa U U30Mepusl, 0COOEHHOCTH bubnnorexa [HOK
CTPOCHUS U XUMHYECKUX CBOMCTB, https://m.eds00.ru/156730d2
CHOCOOBI MOTYYEHHS ¥ IPUMEHEHHE
Pemenne pacu€THbIX 3a1a4 Ha
ompe/ieJICHUE MOJIEKYIISIPHON (OpMYITBI

13 OPraHN4eCKOro BEUIECTBA MO0 MAaCCOBBIM bubnuorexa [JOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOASIIIUX B €r0 https://m.edsoo.ru/bf84d8eb
cocrtaB. Cucremarusaius 1 0000IIeHne
3HaHUM 110 TEME
AJKEHBI: TOMOJIOTUYECKHH psJl, 001Ias

opMyJsa, HOMEHKJIATypa, SJIEKTPOHHOE U
14 l('ll)p(l))CT}I])aHCTBCHHOG CT}[I)I())eHI/Ie MOleCI(YJ'I. bubmmorexa [OK
https://m.edsoo.ru/273b0ale

CTpyKkTypHast 1 IMC-TPAHC-U30MEPUs
AJIKEHOB

15 du3ndecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
ankeHoB. [IpaBuiio MapkoBHUKOBA https://m.eds00.ru/21069ccd

16 CriocoObI TOTy4eHUsT U TPUMEHEHNE bubmmorexa [JOK

https://m.edsoo.ru/665dc058
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AJIKCHOB

[IpakTrueckas padorta Ne 1 mo teme

17 "[Tonyuenue sTuICHA U U3yUYEHUE €T0 bubmmorexa LIOK
. i " i https://m.edso0.ru/0941eed8
CBOICTB
Pemenue pacuéTHpIX 3a7a4 Ha
18 onpeieICHUE MOJICKYIIPHON (OPMYITBI bubmorexa LHOK
ped YIp Py https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIIEeCTBA
AJKagueHbl: CONPSKEHHBIE,
19 M30JIMPOBaHHBIC, KyMYJIMPOBAHHbBIC bubmorexa LHOK
P > KYMyp ) https://m.eds00.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUSI
20 XHUMUYECKUE CBOMCTBA CONPSKEHHBIX bubnuorexa [JOK
JMEHOB https://m.edso00.ru/e561253d
21 CriocoOsl MoNTyueHus: U pUMEHEHUE bubnmnorexa [JOK
AITKaINECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJOTHUECKUN psifI, oO1ast
99 ¢bopmyia, HOMEHKJIATypa, JIEKTPOHHOE U bubnnorexka [JOK
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, https://m.edsoo.ru/68b6ccac
(bu3nueckue cBOcTBa
23 XHUMHYECKUE CBOMCTBA aJIKUHOB bubmmorexa [OK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peaKIy Ha TPOHHYIO CBSI3b bubmmorexa [JOK
peartt POMHYIO https://m.edsoo.ru/7b1c48da
o5 CriocoOslI MoNTydeHus: U IPUMEHEHUE bubnmnoreka [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemrenne 3amad: pac4€Tsl 10 ypaBHEHUIO bubnnoreka [JOK
XUMUYECKOHN pPEeaKLUU https://m.edso00.ru/5db8e526
97 CucreMmaruzanys 1 00001IeHe 3HaHNUI 110

TEMC
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ApEeHBI: TOMOJIOTUYECKUH psif, o01Ias
(dbopMyIa, HOMEHKIIaTypa. DIEKTPOHHOE U

bubmuoreka [JOK

28 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
pocTp P Y https://m.eds00.ru/a92a7094
OcH30I1a U TOTYO0JIa, UX (PU3HYECKUE
CBOMCTBa
29 XUMHUYECKHE CBONCTBA apEHOB: PEAKIIUU bubnmoreka [JOK
3aMEIIEHUS https://m.edsoo.ru/a44alae4
XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLUU
30 MPUCOETUHEHNUSI, OKUCIICHUE TOMOJIOTOB bubmmorexa LIOK
P A ’ https://m.edsoo.ru/a44alae4
OeHzouna
31 Oco0eHHOCTH XMMHYECKUX CBOWCTB bubnnoreka [JOK
CTUpOJa https://m.edsoo.ru/d5018a54
Pemenue pacy€THbIxX 3a1a4 Ha
32 OIpeJieJIeHUue MOJIEKYIIPHON (pOpMYyJIBI bubnorexa LIOK
pedl yIp e https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIIECTBA
33 CriocoObl TOTy4eHUs1 U TPUMEHEHNE bubnuoteka [JOK
apeHoB https://m.eds00.ru/6f717d09
34 I'eneTnyeckas CBS3b MEXKIY Pa3TMUYHBIMU
KJIacCaM¥ YTJIEBOJIOPOJIOB
Pacu€tel mo ypaBHEHUSIM XUMHUYECKUX
35 peakuuii. CucremaTu3zanys u 00001eHe
3HaHUM 110 TEME
36 [Ipupoanstiii raz. [lomytHble HEQTAHBIE
rassl
37 KameHnHbI#1 yroas U TpOIyKTHI €T0 bubnmnoreka [JOK
nepepadboTku https://m.eds00.ru/69b3398b
38 Hedtb u ciocoOb1 €€ nmepepaboTKy. bubnnorexka [HOK

[TpumeHeHne TPOYKTOB IepepadoTKU

https://m.edso0.ru/21f9de78
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HepTH

I'enernueckas cBA3b MCXKIY pa3JIndYHbIMU

39
KJIACCaMH¥ YTJIEBOJIOPOIOB
["anoreHonpon3BOAHbBIE YTIIEBOAOPOIOB:
40 KT OHH(I))C CT OeHI/IC'yreaKI_II/II/I ’ bubmorexa OK
P P P https://m.edso00.ru/82b4d759
3aMelleHus TajoreHa
JeiicTBue 1menoyei Ha
41 raJloreHIIpor3BoIHbIE. B3anmoseiicTpue
JIUTaJIOTEHAIKAHOB C MAarHUEM U IIHHKOM
42 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubmuoreka [JOK
pazneny "YrieBoaopoasr" https://m.eds00.ru/20e89f22
43 KoHntposbHas paboTta mo teme bubnnoreka [JOK
"VYrneBonopoasr" https://m.eds00.ru/95c9e298
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psil, oOriast popmyna,
44 CTPOEHHE MOJIEK JII) n30Me I/Iﬂ(b e bubmorexa HOK
P b Py, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccupukamus,
(bu3nueckue cBOcTBa
45 XHUMUYECKUE CBOKMCTBA MPEAETBHBIX bubnuotexa [JOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObI TOTy4eHUsT U IPUMEHEHNE bubnmoreka [JOK
OJIHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
[IpocTeie 3¢upsl: HOMEHKIATYpa U
47 I/IBIZ)MC us ((I))C(I))6eHHOCTI/I @H3IZE€CKHX " bubmmorexa [JOK
pH, . https://m.edso00.ru/c2c788b2
XUMHYECKHX CBOWCTB
MHOr0aTOMHBIE CIUPTHI: STUIICHTINKOIb U
bu6mmorekxa [IOK
48 TJIUIEPUH, UX (PU3NYECKHe U XUMHUECKUE

CBOMCTBA

https://m.edsoo.ru/ee4d84aa
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CriocoObI osTy4eHHs 1 IPUMEHEHNE bubmumorexa [IOK
49
MHOT0aTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
50 DeHOI: CTPOCHHUE MOJICKYIIBI, PU3NISCKUE bubnunoreka [HOK
cBoiicTBa. TOKCHYHOCTH (peHona https://m.edsoo.ru/2ce726f8
bu6mmoreka [IOK
o1 X i
MMITIECKHE CBOHCTBA deroa https://m.edso00.ru/037ca5f9
59 CriocoOsl MoTyueHus: U IpUMEHEHUE bubnunoreka [JOK
¢benona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas pabora Ne 2. Pemenue
53 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubmmorexa LOK
" P " 8 https://m.edsoo.ru/fd0ced09
CrupTsl u HEeHOIBI
54 CucremaTu3aius 1 0000IIeHUEe 3HAHUH TI0 bubnuorexa [JOK
TeMe https://m.eds00.ru/1810ch9b
AJBAETHABI U KETOHBI: 3JIEKTPOHHOE
55 CTpOeHUE KapOOHUIHHOM TPYIITIHI; bubnmnorexa [JOK
TrOMOJIOTHYECKHUE PsiJibl, 0011as popmyia, https://m.edsoo.ru/b139beaa
M30MEpHsl © HOMEHKJIATypa
56 AJnbAETUAB U KETOHBI: (PU3NYECKUE bubnmnoreka [JOK
CBOMCTBA; peaKkLMK IPUCOEIUHEHUS https://m.edso00.ru/c887425c
57 Peaknuu okucIIEeHUS U Ka4YEeCTBEHHBIC bu6mmorexa [IOK
peaKury aJIbJAETUIOB U KETOHOB https://m.edsoo.ru/a393baad
58 CriocoOb! TTOTYyIeHHS aJTbIETHIOB U bubnmoreka [JOK
KETOHOB https://m.eds00.ru/520d1c51
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
59 KIfCJIOTBI OCO6CHII{)OfTI/I CT OeHIfH 170'¢ bubmmorexa [JOK
’ P https://m.edsoo.ru/fec0b113
MOJIEKY
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubnnorexa [HOK

KHCJIOT, UX (pu3nyecKkue CBOMCTBa

https://m.edsoo.ru/700cc87b
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XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

bubmuoreka [JOK

61
OJITHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edso00.ru/40e6e0e9
OcobeHHOCTH CBOMCTB MypaBbUHON

62 KHCIOTBL. MHOTOOOpa3ue KapOOHOBBIX bubmmorexa [IOK

' p p https://m.edsoo.ru/bb31be71

KHCIIOT
Oco0eHHOCTH CBOMCTB: HENIPEAETbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,

63 UKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX bubmmorexa [JOK
AKap > TP P https://m.edso00.ru/83a08773
kuciot. [IpencraBuTenu BRICIIAX
KapOOHOBBIX KHUCJIOT

64 [TonsTHE O IPOM3BOIHBIX KAPOOHOBBIX bubnnoreka [JOK
KHUCJIOT https://m.eds00.ru/0d162d9d
CriocoOsl MoTyueHus: U IPUMEHEHUE bubnuorexa [JOK

65
KapOOHOBBIX KHCIIOT https://m.eds00.ru/7¢065c9d
CrnosxxHbie 3(UPBI: TOMOJIOTUYECKUH PS/I,

66 obmas ¢o 13) Jfa U30MepHUs 1 ’ bubmmorexa [JOK

B Py, P https://m.edsoo.ru/adfffe6d

HOMECHKJIATypa

67 du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THBIX 3a7a4: IO YPaBHEHUIO

68 XUMHUYECKOHN peakilnu, Ha ONpe/eieHe
MOJIEKYJISIPHOH (pOPMYITBI OPraHUYECKOTO
BelecTBa
ITpakTuyeckas padora Ne 3. Pemenue

69 AKCIIEPUMEHTATBHBIX 33724 10 TeMe bubmmorexa [OK
" P " https://m.eds00.ru/486671fb

Kap6onoBsie kucnotbl. CoxkHBIE 2PUPHI
70 Kupsr: ctpoenue, puzndeckue u bubnnorexka [HJOK

XUMHUYECKHUE CBOMCTBA (TUAPOITHU3)

https://m.edsoo.ru/al9c5b98
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OcoOeHHOCTH CBOMCTB KHPOB,

71 COJIEp>KaIINX OCTaTKU HEMpPeIeIbHbBIX bubmmorexa LIOK
AeP pea https://m.eds00.ru/h0331922
XKUPHBIX KUCTOT. JKupsl B mpupoje
Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX
79 KHCJIOT, MX Motoiee aeicteue. [lonsitue o bubnmoreka [JOK
CUHTETUYECKHX MOIOUIUX CPENICTBAX https://m.eds00.ru/3c566565
(CMCO)
I'eneTrueckas CBsi3b YII€BOJOPOJOB U
73 KHCIIOPOACOAEpIKa IZ)l; 0 FaHI/IIzIeCKI/IX bubmmorexa LHOK
POACOACPAIT P https://m.eds00.ru/56790c96
BEIIECTB
74 Pacuétbl mo ypaBHEHUSM XUMUYECKUX
peakuuii
CucremaTu3anus 1 0000IIeHNe 3HaHUH IO bubnuorexa [JOK
75
TEME https://m.edsoo.ru/f8eaf2eb
OO01as xapakTepUCTUKA YITIEBOIOB U
76 Knaccn@nﬁa I/I${p TIEBO zz; (MOHO-, TH- U bubmmorexa LIOK
L yL a de https://m.edso0o.ru/7a9693al
MoJIMCaxapu/bl)
77 MoHocaxapuabl: pU3HUECKUe CBOICTBA U bubnuoreka [IOK
HAXOXJECHUE B IPUPOJIE https://m.edsoo.ru/b4bdda2d
78 [IpuMeHeHue III0KO3BI, €€ 3HaYCHUE B bubnnoreka [JOK
KUA3HEIEATEIIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
McaxapuIbl: caxapo3a, MaabTo3a 1
79 faKTosap Haxox e}I:He B TIpUPOJIC U bubmmorexa [OK
' a PHPOA https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JHCaXapHIOB
[Tomucaxapuapl: CTpOCHUE MAaKPOMOJIEK YT,
80 qmaneCKEe " XI/IME‘—ICCKI/IG CBopﬁCTBa ’ bubmmorexa LIOK
’ https://m.edsoo.ru/72a04508
MIpUMEHEHNE
81 [TonsaTne 06 NCKYCCTBEHHBIX BOJIOKHAX bubnuoreka [IOK
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https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
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https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
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Pemrenne pacueTHsIX 3a1a4 Ha

https://m.eds00.ru/6216e766

bubmuoreka [JOK

82 ompe/ieJICHUE JO0IU BbIX0O/a MPOIyKTa
pedl A A8 IpOZy K https://m.edsoo.ru/7fde4 7ef
peaKkiuu oT TEOPETHUECKHU BO3ZMOKHOIO
Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubmuorexa [JOK
83
paszneny https://m.eds00.ru/08d4364c
KonTponbnas pabora no teme
84 "Kucnopoacoaepikaiiiue opraHu4ecKie bubmorexa HOK
poa | ACPAEIIIE Op https://m.eds00.ru/42c6678e
COCJIMHECHHUS
AMUHBIL: K1accu(puKalus, CTpOSHHE
85 MOJIeKYJI, o0mas Gopmyiia, nzoMepus bubmorexa LHOK
yi, oot pMYyITa, P ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3NUYECKUE CBOWCTBA
86 XUMUYECKUE CBOWCTBA ATM(PATHISCKUX bubnuotexa [JOK
aMHUHOB https://m.eds00.ru/1bc5cf80
AHWINH: CTPOEHUE aHWJIMHA, 0COOEHHOCTH bubnuoreka [IOK
87 .
XMMHYECKHUX CBOWMCTB aHUJIMHA https://m.edsoo.ru/39cd21f1
88 CrniocoOsl MosTyueHus: U pUMEHEHUE bubnuorexa [JOK
ann(paTHYECKUX aMHUHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1
89 nu3zomepusi, pusnyeckue cBocTBa. bubnnoreka [JOK
OTtnenpHBIE IPEICTABUTENN O https://m.eds00.ru/d1773e80
AMUHOKHCIIOT
XuMHYECKHEe CBONCTBA aMUHOKHCIIOT, MX
90 OHMOJIOTHYeCKOe 3HAYCHHE aMUHOKHUCIIOT bubmorexa HOK
’ https://m.edso0o.ru/77df705a
CuHTe3 ¥ TUIPOIU3 ENTHIOB
01 benku xak npupoaHbIE IOJIUMEPHI; bubnmoreka [JOK
CTPYKTYpPBI OCITKOB https://m.eds00.ru/429e9899
92 XHUMHUYECKHE CBOMCTBA OEIKOB bubmuoreka [JOK
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A30Tc0;[ep>1<amne reTCPOIUKINICCKHUC

https://m.edsoo.ru/6237306d

bubmuoreka [JOK

93 coenuHeHMs. HyKIIeMHOBBIC KHCIIOTHI:
g Y https://m.eds00.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOrHYecKast pOiib
[Tpaktuyeckas padora Ne 4. Pemenue
94 AKCIEPUMEHTAIIbHBIX 33724 110 TEME bubnmoreka [JOK
"A30TcoepKale OpraHnuecKue https://m.edsoo.ru/8e3c02d1
coenuueHus"
[IpakTuueckas padora Ne 5. Pemenue
95 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnoreka [JOK
"Pacrio3HaBaHuEe OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coeqrHeHnin"
KonTponbhas padota no teme
96 " A30TCoJIepIKaIie OpraHunIecKue bubmmorexa [JOK
P | P https://m.edso0.ru/ce561bc7
COCITUHEHUS
OcHOBHbIE TOHATUS XUMHH
97 BBICOKOMOJIEKYJIIPHBIX COEMHEHUN U bubnmnorexa [JOK
METO/Ibl UX CUHTE3a —TOJUMEPHU3ALINS U https://m.edsoo.ru/7aa63ebd
TTOJIMKOHICHCAIIHS
08 [TnactMaccel. YTunuzanus u nepepadoTka bubnuorexa [JOK
IUIACTUKA https://m.edso00.ru/82242e0f
99 DJ1lacTOMepbl: HaTypaabHbIN bubnuotexa [JOK
CHHTETHYECKHE Kayuyku. Pe3nna https://m.edso00.ru/246103ec
Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
100 cuaTrernueckne. [lommMeps! CrienuaJIsHOTO bubmnorexa [IOK
' P https://m.edso00.ru/5963a601
Ha3HAYCHUS
101 [TpakTuyeckas padora Ne 6. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/la4d IO TCMC

https://m.edsoo.ru/3aebd77a
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"Pacrio3zHaBaHue miracTMacc U BOJIOKOH"

O0001IeHrEe U cUCTEMaTU3 AU
102 U3Y4YEHHOI'0 MaTepuaa 1o TeMe 1
"BbICOKOMOIEKYJISIpPHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102

bu6mmoreka [IOK
https://m.edsoo.ru/6a22ble8



https://m.edsoo.ru/6a22b1e8

11 KITACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
" Tema ypoka Beero KonTpoabubie IIpakTuueckue 06Pa30BATEILHBIC
padoThI padoThI pecypeni

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 05 0 bubnnoreka [JOK
yneMeHT. M3oTonbl. BxogHas n1uarHocTuka. https://m.edsoo.ru/59c112ee
CrpoeHue 3JIeKTPOHHBIX 000JI04YEK aTOMOB, 1 0 0 Bbu6mmotreka [JOK
KBaHTOBBIE UKcia https://m.edsoo.ru/b4d9fffa
Knaccudukanus XuMHU9ecKux JIeMEHTOB (S-, 1 0 0 bubnuorexa [IOK
p-, d-, f-a;memeHTHI) https://m.edsoo.ru/61294af9
Pacrnipenienenue aMeKTpOHOB 110 aTOMHBIM 1 0 0 bubmuoteka [IOK
opOuTasM https://m.edso0.ru/f5f750fe
DNeKTpPOHHBIE KOHPUTYpAIIUU aTOMOB
BHGMGII;TOB B OCHO];iI)-ION}I’I;/I BO30YXAEHHOM 1 0 0 bubnmorera IOK

https://m.eds00.ru/8149e846
COCTOSIHUH
DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 0 0 bubnnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edso0o.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTEMa XMMHYECKHUX dneMeHToB []. 1. 1 0 0 bubnunorexa LIOK
MeHeneeBa, CBA3b C COBPEMEHHOM TEOpHUEN https://m.eds00.ru/16957c01
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMU 1 0 0 bubmmoreka [JOK
IPOCTBIX U CIIOXKHBIX BELIECTB [0 IPYyIIaM U https://m.edso00.ru/f8468927
nepuojam
CucreMaru3anus 1 0000IIeHNE 3HAHUI 10 1 0 0 bubnunoreka LIOK
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TEMC

https://m.edsoo.ru/8fad2942

Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOW CBSI3H.

bu6nmoreka IIOK

10
Bonoponnas cBa3p. MexMOIIEKyIIsIpHBIE https://m.edsoo.ru/5a8072af
B3aUMOJICVCTBHUS
BaneHTHOCTP U BaJIeHTHBIE BOZMOXKHOCTH
11 aToMOB. CBA3b JIEKTPOHHON CTPYKTYPBI bubmorexa LOK
' P PYKLYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBieHust 0 KOMIUIEKCHBIX bubmmoreka [JOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl12a
BemectBa MoneKyasspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHHUS. THIb Bbu6mmoteka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEILIECTB
14 [TonsiTHE O MUCTIEPCHBIX CUCTEMAX. bubnnorexa [JOK
[IpeacraBnenue 0 KOJUIOUIHBIX paCTBOPAX https://m.edsoo.ru/da2c70e4
HctunHbIe pacTBOPHI: HACHIIIIEHHBIE U
15 HEHACBIIIEHHbIE, PACTBOPUMOCTh bubmmorexa [JOK
> P P : https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnuotexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3amau ¢ ucnosiib30BaHUEM TTOHSATHI
17 ""MaccoBas J0JI1 paCTBOPEHHOIO BemecTna" bubnnorexa LOK
| P P | ’ https://m.edsoo.ru/785e0ab4
MOJIIpHasi KOHIICHTPAITHs
18 Krnaccudukanus u HoMeHKIaTypa bubmuoreka [IOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubnuoreka [JOK

TEMC

https://m.edsoo.ru/8d2c6a3a
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https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a

KonrponsHas padora o temam "Ctpoenue
atoma. [leproauueckuii 3aKOH U

bubnunoreka LIOK

20 [lepuoanueckas cucteMa XUMUYECKUX 0.5
pHOA . https://m.edso00.ru/70a60aa4
anemenTtoB JI. . Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”
Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4eCcKOM U OPraHMuecKOl XUMHUU.
21 3aKOH COXpaHEHHSI MacChl BEIECTB, 3aKOH 0 buGnuorexa [IOK
p ’ https://m.edso00.ru/6335cdd2
COXPAHEHMs U NPEBPALLECHUS SHEPTUH [TPU
XUMHUYECKHX PEaKLUAX
99 TernoBbie 3P HEKTH XUMUYECKAX PEAKIIHIA. 0 Bbu6mmotreka [JOK
TepMoxuMuyeckre ypaBHEHUs https://m.edsoo.ru/d1db86da
93 Boruncnenus no ypaBHEHUSIM XUMHUECKUX 0 bubnuoreka [IOK
peaKkuuil ¥ TepMOXMMHUYECKUM YPaBHEHUAM https://m.eds00.ru/87b13954
CKOopoCTh XMMHUYECKOHN peakunu, e€
24 3aBHCUMOCTH OT Pa3INuHbIX (PaKTOpPOB. 0
Karanu3 n kaTanu3aTopbl
25 I'oMOreHHbIe U reTepOreHHbIE PEAKIIUT 0
[IpakTuueckas padora Ne 1 mo Teme
26 "BnusiHue pa3nuyHbIX PaKTOPOB HA CKOPOCTh 0 bubmmorexa LIOK
pv " P P https://m.edsoo.ru/1facaldl
XUMHAYECKON peaKIium
97 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. 0 bubmmoreka [JOK
XHUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
IIpakTuyeckas padora Ne 2 o Teme
28 "BausiHue pa3nuyHbIX (GaKTOpOB Ha 0 bubnmorera LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHHE XUMUYECKOTO PaBHOBECHS
29 DnekTpouTHiecKas auccoruanus. CUiibHbIE 0 bubmuoreka [IOK

U ciabbie A1eKTposnThl. CTeneHb

https://m.edsoo.ru/5f766bdf
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JUucconranumn

HNonnoe npousseaeHue Boapl. Cpeaa BOIHBIX

30 acTBOpoB. Bogopoausiii mokasarens (PH) bubamorexa LIOK
p POB. BONOPO P https://m.eds00.ru/3966cag89
pacTBopa
31 I'maponus cosneid. Peaknuu, nporekaroniye B bubmmoreka [JOK
pacTBOpax 3JAEKTPOJIUTOB https://m.edsoo.ru/09d5adbd
[IpakTuueckas padora Ne 3 o Teme
32 "XuMHUYECKUe Peakiui B pacTBOpax bubmorexa LIOK
.P 10 p p https://m.edsoo.ru/2e3daeb0
AJICKTPOJIUTOB
OKHCIIMTEIIbHO-BOCCTAHOBUTCIIHHBIC
33 cakIuu. BaxkHeire OKUCIUTEIN U bubmmorexa [JOK
peariuti. https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIHN
34 MeTo/ 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnuoreka [{OK
Oaytanca https://m.edso0.ru/fb691387
35 DIIEKTPOJIM3 PACTBOPOB U PACILIABOB BEIIECTB bubmmorexa LIOK
P P P P . https://m.edso0.ru/93fb97d2
36 Pemenve 3a1a4 pa3aM4HBIX THIIOB bubmmorexa LIOK
A&t https://m.edso0.ru/5a859d16
37 Pemenve 3am1a4 pa3aMdHBIX THIIOB bubmmorexa LIOK
latp https://m.edsoo.ru/5afa265d
CucreMaruzanys 1 00001IeHe 3HAHNUI 110 bubnunorexa LIOK
38
TeMe "XuMuueckue peakiuu' https://m.edsoo.ru/c161eb85
39 KonTtponbHast pabora o Teme "Xumuueckue bu6muoreka [JOK
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenne Hemeramuios B [lepuoanyeckon
40 CHCTEME XUMHUYEeCKuX dnemMeHToB [. 1. bubnuorexa [JOK

MeHieneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMOB. OU3NUYECKUE CBOMCTBA HEMETAIIOB

https://m.edsoo.ru/8ca2dcad
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41 Annotponusi HeMETaIoB (Ha IpUMeEpe bubnmoreka [JOK
KHCJIOpOJia, cepbl, hocdopa u yriepoia) https://m.edsoo.ru/ef92c91c
42 Bogopon: nonyuenue, pusndeckue u bubnmnoreka HOK
XMMHYECKHE CBOMCTBA. [ 'napuibl https://m.edso0.ru/0aa8f613
["anmorensl: HaXOXIEHHUE B IPUPOJIE, CIIOCOODI
43 MoTydeHus1, GU3NICCKHUE U XUMUICCKHE bubmorexa LOK
E]q ’ https://m.edso0.ru/4e223795
CBOICTBa
l"anorenoBonopoabl. Baxkneiue
44 KHCJIOPOJICOACPIKAIINE COCTUHCHHUS bubmmorexa [IOK
PONCOACPHATR A https://m.edso00.ru/6b3255e6
raJloreHoB
JlabGopaTopHbIe B MPOMBIIIICHHBIE CTIOCOOBI
45 noyty4deHusi rajioreHoB. [I[pumenenue bubmmorexa [IOK
i P . https://m.edsoo.ru/6971aca4
TaJIOTeHOB M UX COCIUHEHUIA
[IpakTuueckas padora Ne 4. Pemenue
46 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe brbmmorexa [JOK
" P " A https://m.edsoo.ru/8b26fecd
lManorenst
Kucnopon: nabopatropHslie U MPOMBIIIITICHHBIE
47 CHOoCcOObI MOMy4YeHUs, PU3NIECKUE U bubnmnorexa [JOK
xumuueckue cBoiictBa. O30H. [Ipumenenue https://m.edsoo.ru/c8abc36a
KHCIIOpOJIa U 030HA
bubnunorexa LIOK
48 O
KCHIBT I TICPOKCHIBT https://m.edsoo.ru/5¢8816a0
49 Pemenwue 3a1a4 pa3TunIHBIX THIIOB bubmmorexa [JOK
Aap https://m.eds00.ru/2b6d8bab
Cepa: HaXOXKJICHUE B PUPOJIE, CITOCOOBI
50 HOJI': CHHUSI (i)lmnqecm/l:e E XHI/IMI/IT-IGCKI/Ie bubmmorexa LIOK
Elq ’ https://m.edsoo.ru/46afael6
CBOICTBa
o1 CepoBonopon, CyabGuabl bubmmoreka [JOK



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16

Kucnoposconaepxaiiue COeIMHEHUS CEPBI.

https://m.edsoo.ru/7¢c875999
bubnunoreka LIOK

52
Oco0EeHHOCTH CBOWCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
[TpakTuyeckas padora Ne 5. Pemenue
53 SKCIEPUMEHTANIbHBIX 3aa4 1o Teme "Cepa u bubmmorexa [JOK
< P | A P https://m.edsoo.ru/Oafb05e4
e€ coeIMHCHUS
A3OT: HaXOXJIeHUE B MPUPOJIE, CIIOCOOBI
54 oTydeHus1, GU3NICCKUE U XUMUICCKHE bubmorexa HOK
Y‘* ’ https://m.edsoo.ru/badd2255
CBOWCTBA. AMMUAK, HUTPH/IBI
55 Kucnopoaconepxaiiye coequHEHHS a30Ta. bubnunoreka LIOK
OCc0OEHHOCTH CBOWCTB a30THOW KHCIJIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeneHue a30Ta 1 €ro COeIMHEHUM. bu6moreka [JOK
A30THBIE y100OpEeHUS https://m.eds00.ru/129f5059
dochop: HaxOKIEHHUE B IPUPOJIE, CIIOCOOBI
dop 8 PHPOA bubmuorexa [{OK
57 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE
N https://m.edsoo.ru/9a6b43ec
coiicTBa. @ocunel u pochun
58 Oxcunsl hocdopa, pochopconepxarine bubnmoreka [JOK
kucaoThl. Comu pochopHOit KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue ocdopa u ero coeTMHEHUH. bubmmnoreka HOK
dochopubie y1oOpeHus https://m.edsoo.ru/a218070a
[IpakTuueckas padbora Ne 6. Pemenue
60 IKCIIEPUMEHTAILHBIX 33124 110 TeMe "A30T U bubmmorexa [JOK
P g https://m.eds00.ru/8175ac3f
dbocdop u ux coenuHeHUs"
Yrinepos: HaxoXJIeHUE B IPUPOJIE,
61 annoi3 (f[nHHe Moﬂ nduka En'p(bi:mqecxne u bubmmorexa LIOK
p fl T https://m.edsoo.ru/1eb19f9e
XUMHUYECKHE CBOICTBA, MPUMEHEHHE
62 Oxcun yriepoaa(ll), okcun yriepona(1V), bubnuoreka [JOK

yrojbHasi KUCJIOTa U €€ COIU

https://m.edsoo.ru/dba58adf
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bubnunorexa LIOK

63 P
CLLICHHE 3A1aT PEIIMHHEIX THIIOB https://m.eds00.ru/6029b609
Kpemuuii: HaxoKIeHHEe B IPUPOIE, CIIOCOOBI
64 H(I))J'I eHUS (1)I/I3I/Ifliecmzle u Eﬂffnﬁiemm bubmmorexa [JOK
YACHHA, https://m.eds00.ru/143558ab
CBOICTBa
65 Oxkcun kpemuus(1V), kpeMHueBast KUcnoTa, bubmmoreka [JOK
CUJIMKATBI https://m.edsoo.ru/3170e7bl
. bubnuoreka [{OK
[IpuMeHeHne KpeMHUS U €T0 COeIMHEHUH.
66 C https://m.edsoo.ru/393cdac0
TEIIO, €TO TOTYHCHHE, BB CTeiiIa https://m.edsoo.ru/5823cefb
67 Pemenue 3amay pa3nuvHbIX TUIIOB bubmmorexa [JOK
AP https://m.edsoo.ru/b624f801
68 CucremaTu3anus 1 0000I1IeHNe 3HaHUH IO bubnnorexa [JOK
teme "Hemeramnsr" https://m.edsoo.ru/6e864db5
bu6nmorexa LIOK
69 K HH n
OHTpoOIIbHAs paboTa mo TeMe "Hemerams https://m.edsoo.ru/d0AB4CT6
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, bubnmnoreka HOK
KOPPEKIHs OIUO0K https://m.edsoo.ru/2b7e9510
[Tonoxenne meramios B [lepuognyeckoin
CHCTEME XMMHUYECKHX AJIECMEHTOB. but6mmorexa [IOK
71
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX https://m.eds00.ru/9839c16¢c
000JI1049€K aTOMOB METAJLJIOB
79 O6mue Guznueckre CBOMCTBA METAIIIOB. bubnuotexa [JOK
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE https://m.edsoo.ru/51dac9d3
bubnunorexa LIOK
73 C .K
fLIIABHL METAILIOB. TOPPOSHA METAILIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3amay pa3nuvHBIX THIIOB bubnnorexa LOK

https://m.edsoo.ru/e3de37hb6



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6

DNEKTPOXUMHYECKUN Psiji HAIPSHKEHUI

bubnunoreka LIOK

75 MeTtauioB. OO0me cuoco0b! MOIYYEHUS
v https://m.edsoo.ru/94eb377a
METaJIJIOB
OO0mmas xapakrepucTuka metamioB |A-
rpynusl [leppoaudyeckoit cucTemsl
76 XUMHUYECKUX ieMeHTOoB. Hatpuii u kanuii: bubmmoreka [JOK
noJiyuyeHue, PU3nYecKue 1 XUMHUIECKHe https://m.edsoo.ru/e12c26b3
CBOMCTBa, MPUMEHEHUE MTPOCTHIX BEIIECTB U
HUX COEINHEHUN
Oo6mas xapakrepuctuka MetamioB [1A-
rpynusl [leprpoaudyeckoi cuctemsl
77 XUMHYECKUX AJIEMEHTOB. Maruui u KaJibIUuid: bubnuorexa [IOK
noJiyuyeHue, GU3nYecKue 1 XUMUIECKHe https://m.edsoo.ru/7c3e49c0
CBOMCTBA, IPUMEHEHNE NIPOCTBIX BEILECTB U
HUX COeIUHEHUN
78 JKécTkoCTh BOMBI U CHOCOOLI €€ YCTpaHEHUS bubnmorexa HOK
yetp https://m.edsoo.ru/c74bfae9
79 AnroMHUHUI: TonydeHue, puzndeckue u bubmmnoreka HOK
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AMpoTepHbIe CBOMCTBA OKCHIA U
80 THIPOKCHIA AITFOMUHMUS, THIPOKCOKOMIIIIEKCEI bubmmorexa TIOK
P - THAP https://m.edsoo.ru/5d12d318
ATIOMHUHUS, UX TIPUMEHEHHE
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
ITpakTuyeckas padora Ne 7. Pemenue
82 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME Bubmmorexa [IOK
" P " https://m.edso0.ru/27a4af43
MerTabl TIaBHBIX TOATPYIIT
OO6m1ast XxapaKTepruCTHKa METAJIJIOB TTOOOYHBIX
. but6mmoreka [IOK
83 noarpymnm (b-rpymm) [leprnoandeckoit

CHUCTEMBI XUMHNYCCKHUX 3JICMCHTOB

https://m.edso0.ru/610d7431
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DU3NYECKUE U XMMUYECKUE CBOMCTBA Xpoma

bubnunoreka LIOK

84
U €r0 COCIMHEHUM, NX MPUMEHEHUE https://m.edso0.ru/9911bef3
Baxwnelinme coelMHEHUs Maprasiia.
85 [TepmaHraHaT KaJIvs, €r0 OKUCIUTEIHHBIC bubmmorexa [JOK
P! ’ https://m.eds00.ru/039d69c8
CBOICTBa
dusnyeckue 1 XUMHYECKHE CBOMCTBA JKelle3a
86 U ero coenuHenuil. [lonyuenue u Bubmaorexa ITOK
' v https://m.edsoo.ru/1b7f8741
MIPUMECHECHHE CIUTABOB XKelie3a
87 du3nYecKre U XMMUYECKUE CBOMCTBA MEJIU U bubnuorexa [IOK
€€ COeIMHEeHMI, UX MPUMEHECHHUE https://m.edsoo.ru/2bc0f954
du3nvecKre 1 XUMHUYECKUE CBOMCTBA IIMHKA
88 U €ro COEeIUHEHNH, NX IPUMEHEHUE buGnuorexa [IOK
’ P ' https://m.edsoo.ru/b1f2beal
['apOKCOKOMITIEKCHI ITMHKA
[IpakTuueckas padora Ne 8. Pemenue
bu6nmorexa LIOK
89 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
' https://m.edso00.ru/a6e352ea
"MeTaibsl TOOOYHBIX OArpyHH"”
90 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB brbmmorexa [JOK
A&P https://m.edsoo.ru/a8b83d83
O0600611eHre U cucTeMaTU3alus U3Y4eHHOTO bubnmnorexa [JOK
91 n n
Marepuaiia rno reme "MeTaibl https://m.edso0.ru/e91fe975
bubnunorexa LIOK
92 KontponbHas padora mo teme "Mertamibr"
P P https://m.edso0.ru/83f63ea3
03 AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI, bubmuoreka [IOK
KOPPEKIHs OINO0K https://m.edsoo.ru/9ebff2fd
Ponpb xumun B o6ecrieueHu yCTOHYHBOTO
94 a3BUTHUA YenoBeuecTBa. [loHATHE 0 HAYUHBIX Bubmmorexa [IOK
P ' ¥4 https://m.edso0.ru/080fe1f0
METOJIaX MCCIICIOBAHUS BEIIECTB
95 Hayunble mpuHIIUATIBI OpraHU3aIuH bubnuorexa [JOK
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XUMHUYECKOTO MPOU3BO/ICTBA.
[TpombInIIEHHBIE CITOCOOBI TTOJTYYCHHS
BaKHEHIIINX BEIIECTB

https://m.edsoo.ru/2e45a44f

XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH bubnmnoreka HOK
96 1
Cpedbl U €ro NMOCHEACTBUS https://m.edso0.ru/9f11bf51
97 XUMUA U 3J0pPOBbE YEJIOBEKA. 1 bubnmnoreka HOK
JlekapcTBeHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus muny. Poiab xuMuu B o0ecrieueHnu 1 bubnunoreka LIOK
MUIIEBON OE30ITaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrndaeckue n map@roMepHbIe CpeACTBa. 1 bubnnoreka [JOK
BbeiToBas xumus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENIbCTBE. BaxkHelue
100 CTPOUTETBHBIE U KOHCTPYKIIMOHHBIE 1 bubmmorexa [JOK
P 1268 https://m.edsoo.ru/61e69003
MaTepHuabl
XUMHS B CETbCKOM XO35MCTBE. bu6mmoreka IIOK
101 1
Opranuyeckrie 1 MUHEpaJIbHbIE YA0OpEHHUS https://m.edsoo.ru/fd39587d
102 CucreMmaruzanus 1 00001IeHe 3HAHNI 110 1 bubmmoreka IIOK
TeMe https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

- Xumus. 10 xacc. YrinyOneHHbIH ypOBEHb: YUCOHUK IS
obmeo6pazoBarenbHbIX yupexaenuit/ B. B. Epemun, H. E. Ky3pmenko u ap. —
2-¢ u3nanue, - M.: Jlpoda, 2019, 464 c.

- Xumus. 11 knacc. YrinyOneHHbIH ypOBEHb: YUEOHUK IS
obmeoOpasoBarenbHbix yupexaeHuit/ B. B. Epemun, H. E. Ky3pmenko u ap. —

2-e uznanue, - M.: [Ipoda, 2019, 415c.

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Xumust. 10 knacc. YrinyOneHHbIH ypPOBEHb: YYEOHUK IS
obmeoOpazoBarenbHbix yupexaeHuit/ B. B. Epemun, H. E. Ky3smenko u ap. —
2-e uznanue, - M.: [Ipoda, 2019, 464 c.

- Xumus. 11 knacc. YrinyOneHHbI ypOBEHb: YICOHUK IS
obmeoOpasoBarenbubix yupexaeHuit/ B. B. Epemun, H. E. Ky3pmenko u ap. —

2-e uznanue, - M.: JIpoda, 2019, 415c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. https://m.edsoo.ru/2dd57f24
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IlesieBble OpUEHTHPBI Pe3yJILTATOB Padoueii MporpaMMbl BOCIUTAHMS,
(opMupyembie B paMKax peaju3anuu padoyeil mporpaMmme no XuMuu
(ypoBenn COO)

Pabouas mporpamma Bocnutanus MbBOY Uyteipckoit COIIl peanusyercs B
TOM YHCJIE U YEPE3 UCIIOIB30BAHUE BOCIIUTATEIBLHOTO ITOTEHIMATIA YPOKOB.

Orta paboTa OpHEHTHPOBAaHA Ha (POPMUPOBAHHME IIEJIEBBIX OPUEHTUPOB
PE3yJIbTaTOB BOCIIUTAHUS Ha YPOBHE CpeHEro olmiero o0pa3oBaHus, KOTOPble MOTYT
ObITh CHOPMUPOBAHBI, B TOM YHCJIE HA YPOKAX XUMHHU:

esieBbIe OPHEHTUPBI

Fpamaﬂcxoe BOCIIMTAHHE

OC03HAaHHO BbIpAXKAIOLUK CBOIO POCCUMCKYIO I'PAXIAaHCKYIO PUHAJIEKHOCTb
(MIEHTUYHOCTH) B MOJTUKYJIBTYPHOM, MHOTOHAIIMOHAIEHOM i MHOTOKOH()EeCCHOHATEHOM
pOCCUiCKOM 00IIECTBE, B MUPOBOM COOOLIECTBE.

OC03HaHHO U AESTENbHO BHIPAXKAIOIIUNA HENPUITHE 00N JTUCKPUMHUHALIMY 110
COLIMAJIbHBIM, HALIMOHAJILHBIM, PACOBBIM, PEJIUTHO3HBIM MPU3HAKAM, POSIBICHUM
AKCTPEMHU3MA, TEPPOPU3MA, KOPPYILIUU, AaHTUTOCYJaPCTBEHHOMN AESITEIbHOCTH.

OO6magaronuii OMbITOM TPaXIAHCKONW COIMAIEHO 3HAYMMOM JAESITETFHOCTH (B yUEHUYECKOM
CaMOYIPAaBJICHUH, BOJJOHTEPCKOM JIBUKEHUH, IKOJIOTHYECKUX, BOEHHO-TIATPUOTUYECKHUX U JP.
O00BEAMHEHUSIX, AKIUAX, POTPAMMAX).

IIaTpuoTHYeckoe BOCIIUTAHUE

[IposBIsIIOIINM IEATEIBHOE HIEHHOCTHOE OTHOIIEHNE K HCTOPUYECKOMY U KYJIBTYPHOMY
HAaCJIEQUI0 CBOEro U IpYyrux HapooB Poccuu, TpaguuusaM, npa3gqHuKkam, aMsITHUKam
HapoJI0B, ITPOKUBAIOILMX B POJHOM cTpaHne — Poccum.

I[yXOBHO-HpaBCTBeHHOG BOCIIMTAaHHE

JleficTBYIOIINI U OLIEHUBAIOLIUI CBOE NOBEJAECHUE U NIOCTYIIKH, IOBEACHUE U MOCTYIIKH
JOPYTUX JIFOJEU € MO3ULUHN TPaIULHOHHBIX POCCUICKUX JTyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEN U
HOPM C OCO3HAaHHMEM IOCJIEACTBUN ITOCTYIIKOB, AEATEIbHO BBIPAYKAIOIINI HENPUITHE
AHTUTYMAHHBIX U aCOLIMAIbHBIX MIOCTYIIKOB, [IOBEJACHUS, MPOTUBOPEYAIIUX ITUM LEHHOCTSIM.

[TposBrsromuniA yBaXKeHHUE K )KU3HHU U JJOCTOMHCTBY Ka)KIOTO YEJIOBEKa, CBOOO e
MHPOBO33PEHUECKOTO BBIOOPA U CAMOOIIPEICTICHUS, K TIPEICTABUTEINISIM Pa3INIHBIX
STHUYECKUX TPYII, peuruii Hapo10B Poccru, nx HalmoOHaJIbHOMY JOCTOMHCTBY U
PEIUTHO3HBIM YyBCTBAM C Y4ETOM COOIOACHUSI KOHCTUTYIIMOHHBIX IIPAaB U CBOOO]T BCEX
IPaKJIaH.

OpueHTUPOBaHHBIN Ha CO3/1aHUE YCTOMYMBOM CEMbU Ha OCHOBE POCCUMCKUX TPAaJULIMOHHBIX
CEMEIHBIX IICHHOCTEH; MOHUMaHus Opaka Kak COr3a MY>KUYMHBI U KEHILUHBI JIJIS CO3/1aHus
CEMbHU, POXKJECHUS U BOCIIMTAHUS B CEMbE JIETEH; HEPUATHS HACWIIMS B CEMbE, yX0Ja OT
POAUTENBCKON OTBETCTBEHHOCTH.

JcTeTHYecKoe BOCIUTAHUE

Bripakaromuii mOHIMaHUE IEHHOCTH OTEUYECTBEHHOTO M MEPOBOTO HCKYCCTBA, POCCUICKOTO
¥ MUPOBOTO XYA0KECTBEHHOTO HACIIC/IHS.
OpueHTHpOBaHHBIN HA OCO3HAHHOE TBOPUECKOE CaMOBBIPAKEHUE, PEATU3aLIMI0 TBOPUECKHUX




CIIOCOOHOCTEH B pa3HBIX BHJIAaX UCKYCCTBA C YUETOM POCCHMCKUX TPAJIMIIMOHHBIX JYXOBHBIX U
HPABCTBEHHBIX IIEHHOCTEH, Ha 3CTETHUECKOE 00yCTPONCTBO COOCTBEHHOTO OBITA.

du3uyeckoe BOCIUTAHUE, GOPMUPOBaHNeE KYJIbTYPbI 310POBbSI H IMOLHOHATBLHOTO
O0s1aromosyumst

[ToHuMaromMil ¥ BeIpaXKaroui B MPAKTUYECKON AEATEIHLHOCTH LICHHOCTD JKU3HH,
3I0pOBbS U OE30MMACHOCTH, 3HAYCHNE JIMYHBIX YCHIINH B COXPAHCHUU U YKPETIJICHUH CBOETO
3I0POBBS U 3[I0POBbS APYTHUX JIOJICH.

Co0Ouroaronuii IpaBmuiia JMYHOW U OOIIECTBEHHOW O€30IIaCHOCTH, B TOM YHCIIE
0e30macHOTO TOBEJICHUST B MH(POPMAIIMOHHOMN Cpejie.

Bripakaromuii Ha MpakTUKE YCTAaHOBKY Ha 3/I0POBBI 00pa3 KM3HH (3I0pOBOE MUTAHUE,
COOJIOZICHHE TUTHEHBI, PEXKUM 3aHATHI U OTABIXA, PETYIAPHYIO PU3NIECKYIO aKTUBHOCTB),
CTpeMJIeHHE K (U3NIECKOMY COBEPIIEHCTBOBAHUIO, COOTIOAAIONINIA U MTPOTAraHIuPYOIINAN
0e30macHbIi 1 3J0pOBbIN 00pa3 KU3HHU.

[IposiBasitoiuii co3HaTeNIbHOE U 000CHOBAHHOE HEINIPUSATHE BPEHBIX MPUBBIYEK (KypeHHUS,
yHoTpeOIeHUS aTKOT0JIsl, HAPKOTUKOB, JHOOBIX (POPM 3aBUCUMOCTEH ), 1I€CTPYKTUBHOTO
MOBeJIeHUs B 001IecTBE U IIU(POBOI cpelie, TIOHUMaHUE UX Bpeaa st GU3NYECKOTo U
TICUXHYECKOTO 3/TOPOBBSI.

JleMOHCTpHPYIOMNN HaBBIKU PEQIIEKCHN CBOETO COCTOSHUS ((PU3UIECKOTO,
AMOIMOHATBHOTO, ICUXOJIOTHYECKOT0), COCTOSIHHS IPYTUX JIFOJEH C TOUKH 3PCHHUS
0€30MMacHOCTH, CO3HATEIHHOTO YIPABICHUS CBOMM SMOIIMOHAIEHBIM COCTOSTHUEM,
Pa3BUBAIONINI CIIOCOOHOCTH aJIaNTUPOBATHCS K CTPECCOBBIM CUTYAIIUsIM B OOIIIEHUH, B
Pa3HBIX KOJUIEKTUBAX, K MEHSIOITUMCS YCIOBHM (COLIMAIbHBIM, HH(POPMALIUOHHBIM,
MPUPOIHBIM).

prIIOBoe BOCIIMTAHHE

YBaxarmuil TpyJ, pe3yabTaThl Tpya, TPYAOBbIE U MPOQeCcCHOHATBHBIE TOCTUKCHUS
CBOMX 3eMJISIKOB, X BKJIaJl B pa3BUTHE CBOETO TIOCEJICHUS, Kpasi, CTPaHbl, TPYIOBEIC
JOCTH>KEHHST POCCUICKOTO HAapoa.

[TposBrsromuiA CIOCOOHOCTH K TBOPUYECKOMY CO3HIATEIIBHOMY COITMAIIBHO 3HAYMMOMY
TPYAY B IOCTYIHBIX IO BO3PACTy COIMALHO-TPYIOBBIX POJISX, B TOM YHCIIC
MpeANPUHIMATEIECKON ACSITEIFHOCTH B YCIOBUSX CAMO3AHITOCTH HIJIM HAEMHOTO TPY/Ia.

Y4acTByOMUN B COIMATFHO 3HAYMMOM TPYJOBOH IeATENILHOCTH Pa3HOTO BHJIA B CEMBE,
o01eo0pa3oBaTenbHON OpraHU3aIii, CBOCH MECTHOCTH, B TOM YHUCIIE OMJIAYNBAEMOM TpYie B
KaHUKYJISIPHBIE TIEPUOJIBI, C YIETOM COOJIOICHUS 3aKOHOIATEIhCTBA.

Bripaxaromuii 0CO3HaHHYIO TOTOBHOCTB K TIOJYYSHHIO MPO(ECCHOHATBHOTO 00pa30BaHMs,
K HETIPEphIBHOMY 00pa30BaHUIO B TEUCHHE KU3HU KaK YCIOBHIO YCIICITHON
npodeccrnoHabHOM 1 00IIECTBEHHON NEATEILHOCTH.

[ToHnMaronmii cieru@uKy TPyIOBOU ACSATEIBHOCTH, PETYJIUPOBAHHS TPYIOBBIX
OTHOIICHUI, CaMO00Opa30BaHUs U TPO(HECCHOHAITBHON CaMOITOATOTOBKH B MH(POPMAIITHIOHHOM
BBICOKOTEXHOJIOTHUECKOM OOIIECTBE, TOTOBBI YUUTHCS U TPYAUTHCS B COBPEMEHHOM
o01ecTBe.

OpueHTHpOBaHHBIN HA OCO3HAHHBIN BHIOOP Cepbl TPYIOBOM, podeccruoHanbHON
JESITETbHOCTH B POCCHUIICKOM OOIIECTBE C YIETOM JIMYHBIX KU3HEHHBIX [UIAHOB, MOTPEOHOCTEN




CBOEH CEeMBbH, O0OIIECTBA.

IKOJIOrHYeCKoe BOCIIUTAHUE

JleMOHCTpHUpYIOUINil B MOBEEHUU CHOPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphI Ha
OCHOBE ITOHMMAaHHUsI BIUSHUSA COLUAIBHO-3KOHOMHUYECKUX ITPOLECCOB HA IIPUPOY, B TOM
YuClie Ha rI100albHOM YPOBHE, OTBETCTBEHHOCTD 3a JIEHCTBUS B IPUPOJAHOM Cpele.

BrIpaxaromuii 1esTeapH0e HENPUATHE JEHCTBAN, IPUHOCALIUX BpEX IPUPOJIE.

[TpuMmenstONIMIi 3HAHUS €CTECTBEHHBIX M COIIMATBHBIX HAYK JUIsl pa3yMHOT0, OEpekKINBOTO
MIPUPOJIOTIONIE30BAHMS B OBITY, OOIIECTBEHHOM MPOCTPAHCTBE.

HNmMeromuii 1 pa3BUBAOLIMN OIBIT YKOJIOIMYECKU HAIIPABICHHOM, IPUPOIOOXPAHHOM,
pecypcocOeperaroeit AesaTelbHOCTH, YyYaCTBYIOLIUN B €ro NPUOOPETEHUH JPYTUMHU JIFObMH.

HEHHOCTH HAYYHOI'0O ITO3HAHUA

JlesTenbHO BRIpAKAOIIHK MO3HABATEIBLHBIE HHTEPECH B PA3HBIX MPEIMETHBIX 00JIACTAX C
y4ETOM CBOMX MHTEPECOB, CIOCOOHOCTEH, TOCTHKEHUH.

OO0namaronuii IpeIcTaBICHHUEM O COBPEMEHHON HayYHOW KapTHHE MHUPA, TOCTIKCHHUSIX
HayKHd U TEXHUKH, apT'YMEHTUPOBAHHO BbIpAXKAIOIUK MOHUMAaHUE 3HAYCHHS HAYKU B KU3HU
poccHuiickoro o01IecTBa, 00ecrneueHruu ero 0e30MacHOCTU, TYMaHUTAPHOM, COIIMAIbHO-
SKOHOMUYECKOM pa3BuTuu Poccumn.

JIeMOHCTpHPYIOLINK HaBBIKU KPUTUUECKOTO MBILIUICHUS, OTIPEIETCHUS JOCTOBEPHOI
Hay9YHOU MH(pOpMAINK ¥ KPUTHUKHA aHTHHAYYIHBIX TIPEICTABICHUH.

Pa3BuBaronuii 1 NIpUMEHSIOIINN HABBIKA HAOIIOCHNUS, HAKOIICHNUS U CHCTEMAaTH3aIluN
(haKTOB, OCMBICJICHUS OTIBITA B €CTECTBEHHOHAYYHON ¥ TYMaHUTAPHOH 00JIACTAX MO3HAHUSA,
HCCIEA0BATENbCKOMN A TENBHOCTH.
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