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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deaeparnu», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XuUMHUsD» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHHKOB UIIKOJbI, HEOOXOAMUMYIO IS
ajlanTanuy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TAK¥Ke IS
OpOAODKEHNs OOydYeHHUsi B OpraHu3alusax Mpo(eccroHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS ABJISIETCS] OJJHOW U3 IPUOPUTETHBIX JUCLMILUINH.

B nporpamme 1o XMMHM Ha3HAaY€HUE TMpeaMeTa «XUMHUS» MOIy4aeT
HOJPOOHYI0  HMHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIIOTCA CJEAYIOLIME BBIMOJIHSIEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJAEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMU IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLHUIIOB CTPYKTYPHUPOBAaHUS M IOCIENOBATEIBHOCTU
U3y4YeHUs Y4eOHOro Marepualia, KOJIMYECTBEHHBIX UM KaueCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGnE€HHOTO U3yUEHUsI XUMUU:



e YCTaHaBIMBAaeT WHBAPUAHTHOE MPEAMETHOE COJIep)KaHue, 00sa3aTeNbHOe
JUIST W3Y4YEHUsS B paMKaX OTACHBHBIX MpOQUiIeH, NpemrycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUTSI U3yYCHUSI OTACIBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3yUeHHUs MpeaMeTa
Ha yrIyOJE€HHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero 0o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIOB
y4eOHO-TI03HABATENIbHBIX  JEUCTBUH  OOYYaloOIIErocss 1O  OCBOCHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«Xumus» OCTaéTcsi BO3MOXXHOCTb BBIOOpa €ro BapUaTUBHOW COCTABIISIFOIIEH,
KOTOpas JOJKHA OMPENEsIThCS B COOTBETCTBHUHU C HAMPABICHWEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBuM ¢ koHuentyaimbHbIMH mnosiokeHusmu PI'OC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalnoM  MOJYYEHHS]  XHMMHUYECKOIO
oOpa3oBaHHS B paMKaX W3yYCHHUS CHCIUATBHBIX ©CTECTBCHHO-HAYYHBIX U
XUMHUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSIX CPEIHETO MpOo(ecCHoHaILHOTO
oOpa3zoBanus. B 9Toll CBs3M M3ydeHHE TMpeAMeTa «XUMHs OPUEHTHUPOBAHO
MPEUMYIIIECTBEHHO Ha paclIMpeHue W yriayOJieHHe TEeOpPeTHUYEeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuit ®I'OC COO k mnaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3y4yeHue ImpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHATU3alMU y4eOHOTo Tpyaa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
SABJIIOTCS  yIIyOnéHHble Kypchl — «Opranuwdeckas xumus» U «OOmas wu
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJACpP)KAHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUueHUs MpeaMETA.

OcHoBy coaepkanus KypcoB «Opranumdeckas xumus» ©u «OOmas wu
HEOPTaHUYECKasi XUMHUS» COCTABIISET COBOKYIMHOCTh MPEIMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX U CBOMCTBaX MX COCJUWHEHUN HAa OCHOBE PACIIMPEHUS U YIIIyOJICHUS
IIPEICTABICHUN O CTPOCHUM BEIECTBA, XMUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSX
MPOTEKAHUS PEeaKIMii, pacCMaTPUBAEMbIX C TOUKHU 3PECHUSI XUMUYECKOU KUHETUKHU
U TepMoaMHamMuKU. WM3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl  XMMHUYECKHX  DJIEMEHTOB O0azupyercss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEJCTABICHUSAX O CTPOCHUU aToMa. XMMHUUYECKasl CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomojiHgeTcs  (QOPMUpPOBAHMEM  MPEACTaBICHHN 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca 0co00e BHUMaHKWE BONPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHMU3MaX PeaKIHil.

Oco0oe 3HaueHue HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yTIIyOJIEHHOTO YPOBHS U3YUYCHUS IS KJIACCOB ONMpeAeEéHHOro mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep [JONOJHEHUH K oOumel cucreme
MPEAMETHBIX 3HaHMI) OKa3bIBAIOT BIUSHUE CMEXKHBIC MpeaMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
W3Y4YCHUU TIpeJMeTa B JAaHHOM Ciydyae akIeHT OyJeT cIenaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOITHOCTh 3aKOHOB U TEOPUN B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJsIpHasi Teopusi B (U3UKE), 3aKOHBI COXpPaHEHUS



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

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XHWMMKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IPUMEPY, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIy)KaT OCHOBOM Il W3y4YEHHs
CYIITHOCTHU TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUS.

B mnmane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJSALIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil MEepBOCTENEHHON 3HAYMMOCTH SIBISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3ydeHUS NpeaMera Mpearnosiaraet
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl YEJIOBEKa, a TaKXkKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB M TEOPUM XHWMHHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IuX
HAYYHBIX TPUHIUIIAX XUMUAYIECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XMMHUYECKMM  TPOM3BOJCTBOM, HCIOJB30BAHUEM H  IMepepabOTKOM
BEIIICCTB;

yrayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTUYCCKON JICATEITBHOCTH M MTOBCETHEBHOM JKHU3HHU.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAECHHOCTH B TO3HABAEMOCTU SIBJICHUM MPUPOIBI,
YBOKEHHUS K TMPOLecCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAJAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHMIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATIbHBIX U TBOPUYECKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MPo(heCCUOHAIBHON U OOIIECTBEHHOM JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHpoBaHHEe yYMEHUN M HaBBIKOB PAa3yMHOTO MPHUPOIOINOIH30BAHUSA,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 0OIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01iee 9ucio 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COJAEPKAHUE OBYUYEHUA
10 KIIACC

OPI'AHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIrjepoja. XHMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbINM). TUNBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNeil, G- U T-CBS3M.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
opraHudeckux BemiecTB. [loHsiTue O CBOOOJHOM paaukaine, Hykieoduiae Hu
anexkTpodue.

Teopuss crTpoeHnss oOpraHudeckux coeanHeHui A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MONeKynsipHble U  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Bunabl wn30oMepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIE 3(PPEKTHI B MOJIEKYJIaX OPTraHUYECKUX COCAUHEHUM (MHIYKTHUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunonagsHOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHenui (IUPAC) u TpuBumanbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHWE C 00pa3luaMy OpPraHWYeCKHX BEIIECTB M MaTepuajaMyd Ha HX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, OOyIJIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHHE MOJENICH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Aunkansbl. ["'oMosiorH4Yeckuil psiji aakaHoB, oOmas GopMyrina, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpUan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBOHCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JErHIpUPOBaHUs, UKIU3ALMH, TUPOIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOMCTB MajbiX (LIUKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] alKeHOB, SpP*-
ruOpuan3ausl aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLMH IPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOWHOM CBA3MW, MOJUMEpHU3alnd U okucieHus. IlpaBuino MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Ausnkunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTasneil yriaepona. @u3nyeckue CBOMCTBA aJKUHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpPHU3alMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMelIeHusl B OEH30JbHOM KOJIbIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslil yrojib U npoayKTsl ero nepepadorku. CrnocoObl nepepadoTku HeTH:



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

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIIEBOAOPOJOB. Peakiuu
3aMEIleHUs] TalloTeHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, I[HAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCJIMHEHHUSIX. Ucnons3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
u3ydeHue GU3NIECKUX CBOMCTB YTIICBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriaeBoJ0pOJIOB Pa3IMYHBIX KJIacCOB (oOeciBeynBaHHE OpPOMHON WU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIIECTBaX, MOJy4YEHHUE ODTHICHA W
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIacTMacC, KaydyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB M FaJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUPTHl. CTpoeHUE MOJIeKyn (Ha mpumepe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWCTBA: PpEAKIUU 3aMEIICHUs, JerujipaTallud, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3omepusi. OcoOeHHOCTU HUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJICHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEAKLUH 3aMENICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
M HEOPraHWYECKUMHU KHCJIOTaMH, KayeCTBEHHAas pEaKIUs Ha MHOTOAaTOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sapa. duszndeckue cBoicTBa peHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorndeckue psiabl ajlbJeruoB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4EeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JUHONeH08as KUCIOThl. CrIocOOBI OMyYeHUs! U PUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

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

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, AH-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IITFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U AJIbIACTUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npumeHenue. [lonucaxapuapl: kpaxmain,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOMydeHUe >PUpoB etoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX NPEBPALLCHUN:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIHMPTa B albJETH] Ha PACKAIEHHONM MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumumyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiicTBue
KpaxMalila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb, «KapooHoBbie KUCTOTHI. ClOXKHBIE YDUPBD».

A3oTcoaep:kaliue Opraiu4ecKkue coeJUHEeHMs.

AMUHBI — OpraHUYecKue MPOU3BOJHbIE amMmHuaka. Krnaccudukanus aMHHOB:
anidaTuyeckue W apoMaTUYECKUE; IEpPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Moiekyin, odmas (opmyna, U30MepHs, HOMEHKIaTypa U (QU3NUYecKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHWIMHA. B3anMHoe BiusiHUE TpYIl aTOMOB B MOJIeKyJie aHmiInHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anudarnyeckux aMuHOB. llonydyeHue aHwiIMHA W3
HUTPOOEH30a.

AmunokucioTel. Homenknatypa u nuzomepus. OTaenbHble IpeICTaBUTENN O
AMUHOKHCJIOT:  TJIMUMH, aJaHuH. @U3NyYeckue CBOMCTBA  aAMHUHOKHUCIIOT.
XHUMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuEe aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIM3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCHEpUMEHTANIbHBIE METOJbl HW3YUYEHHUsl BEIIECTB W HUX MPEBpaIICHUI:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypauusi OelKOB NpH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3ajad [0 TeMaM
«A30TcofepKalllue  OopraHuvyeckue  coeAuHeHus» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCAUHEHUINY.

BbicokoMoJIeKyJISIDHBIE COeIMHECHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHble Marepuansl. I[lmactmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HUX MPEBpaIllCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxaenue MoJIeKyJIsIpHOM (HOPMYJIbl OPraHMYE€CKOTO COCAUMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
IPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakIMu W/WIUW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYPHOU (QOpMyIIbI
OpraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXNpeaMETHBIX CBS3EH NMPU U3YYEHNH OPTaHUYECKON XWMHH B
10 xmacce OCyHIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, €IUHUIIBI W3MEPEHHUs, CKOPOCThb, DHEPTHUS,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

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

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sAep. XUMUYECKHMN 31eMeHT. M3oromnbl. CTpoeHue
ANIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPrEeTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(DUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(MDUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XUMAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEpUOANYECKOro 3akoHa U lleprmonnueckoil cUCTEMBI
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHIECTB IO TpynmaM MW NOepuojaM. 3HAYECHUE
nepuoanueckoro 3akoHa /[.M. Menneneena.

XUMHYECKass CBSI3b. BHAbl XWMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3UM: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HANTPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBsA3u. KpartHbeie cBsa3u. BomoponaHas CBs3b.
MexMoNeKyIapHbIE B3AaUMOICUCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKIUM CTPOCHUEM (Ha MIPUMEPE COCTMHECHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHNsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrepcHbix cucremax. Mctuauble pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUM PACTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsl KOHIIEHTpalus. HacblllleHHbIe U
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarnys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBUATLHBIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie 3 (HEKThl XMMUYECKUX PEaKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIEC peaKInk. XUMHUECKoe paBHOBecue. KoHcranTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

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

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnuTenb W BOCCTAHOBUTENb. I[IpollecChl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCINEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBUM KaTalW3aTropa, MOAEIU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tomoxenne HemerauioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. ITlomydyenue, pusndeckne M XUMHUYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHble WU MPOMBIIIUICHHBIE CTIOCOOBI TIOTyYCHHSI
rajgoreHoB. [[puMeHeHne rajJoreHoB U X COCUHEHHM.



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

Cepa. Haxoxaenue B mOpUpOAE, CIOCOObI MOJy4YeHHS, (PU3HUECKHE WU
xummudeckue cBoicTBa. CepoBogopon, cyinbduasl. Oxcua cepwi(1V), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHnue B Tmpupojie, CHOcoObl MONy4YeHUs, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®ochop. Haxoxnenwe B mpupone, CrnocoObl MOMy4deHUs, (U3HUECCKUE H
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
dusnyeckue W XHUMHYECKHUE CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriaepoaa(ll), oxcun yrimepona(lV), yronenas kucimora u e€
coJii. AKTUBUPOBAHHBIA Yroyb, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIpriMeHeHne MpoCThIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOIOM, U €rO
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMydeHHs, (U3NUEecKHe U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoricTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
NOJIyYeHUS METaJJIOB: TUAPOMETAILTYPrus, NUPOMETAILUTYPIHUs,
anektpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmeTamioB |A-rpynmnel [lepuonnueckoit cucTeMsl
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHNE MTPOCTHIX BEIIECTB U UX COCIMHEHUH.

Oo6mas xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUMHEHUHU.
JKéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUSI.



AIOMHUHWN: TTOTy4YeHue, GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBAa MapraHia M €ro COEOUHEHHU.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THUJIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenue
LIMHKA U €T0 COEUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpaIICHUI:
u3yueHre oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJE, HM3Yy4YEHHE KOJUIEKIMH «MeTalulbl M CIUIaBbD), B3aUMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJICHCTBUE THAPOKCHUIOB ATIOMUHUS M IIMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COCAUHEHUSNY,
«Mertasibl TIaBHBIX TOATPYIID», «MeTasuibl HOOOYHBIX MOATPYIID.

XuMHS ¥ KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTna. [lonsTue
O Hay4yHbIX MeETOoAaxX IMO3HAHUS M METOJO0JIOTUA HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble puHUIKINBI OpraHu3alui XMMHYECKOTO MPOU3BOACTBA. [IpoMbIlIeHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliuieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT © 310pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
MCITIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XUMHSI TAIIKA: OCHOBHBIE KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib xumun B
oOecIieuyeHn UIIeBOW 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHMUsl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

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

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KE€paMHUKa.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

PacuérHble 3anaumn.

Pacuéter: Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOJYKTOB pEAKIIUU, €CIH OJIHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPacTBOpEe, JOJIM BBIXOJA MPOAYKTAa PEAKIHUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpH HU3yYeHUHM oOmed
HEOpPraHU4ecKOM XuMHUM B 11 Kilacce OoCyIlIECTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTEeCTBEHHO-HAYYHBIX MOHSITHM, TaK ¥ TOHSITHH, MPUHATHIX B OTIEIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTrO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccuduKalus, MNepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

@u3nka: Marepus, MHUKPOMHUpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE TTOPOIbI, MOJIE3HbIE UCKOIaeMble, TOILINBO,
pecypchl.

TexHoNorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemnaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

B COOTBETCTBMM C CHCTEMHO-JEATEILHOCTHBIM IMOJXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHHUSA NpeAMeTa «XHMHS» Ha yPOBHE CPEIHETO
oOmmiero o0pa3oBaHUs BBIICICHBI CIEAYIONME COCTaBIISIONIAC: OCO3HAHHE
OOyJarONMMHUCSI POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIILHOCTH U CaMOOIPEACICHHUIO; HAUTMYME MOTHUBAIIUU K
0o0Oy4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMH M HOpPMaMU TIOBEJEHUsS; HaJU4Yue
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
’)KM3HCHHBIC TIJIAHBI.

JINYHOCTHBIE  pE3yJIbTaThl OCBOCHUS TMpeaMeTa «XHUMHUS»  OTPAkKaroT
c(hOpMHUPOBAHHOCTh OIIBITA I103HABATEILHOW M TMPAKTUYECKOM JIESATCIHHOCTH
oOyyJaromuxcs B MPoLeCcCe peaiu3alii 00pa30BaTeIbHON EITEIIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOyyJarommxcsi B MPOIECCe pealn3alud o0pa3oBaTeIbHON JSATEILHOCTH, B TOM
YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBaXXCHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABJICHUSI O COLNUAIBHBIX HOpPMax M TMpPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBIMOJHEHUU
XAMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh WM TPWHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMUYHbIX BUJIOB YUCOHOU NI€SITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOUICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XUMHUHW, OCO3HAHUS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHBOB B TMOJYYEHUU U TMOCIEIYIOIIEM
aHanu3e WHQPOpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

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

4) popmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOJroicHUs1 TpaBwJI 0Oe3o0macHOro oOpalleHusl C BelllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIIUAX, YTPOKAIOIIUX 37]0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUI W HENPUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPaKTUUECKUX 3ajad
COIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPodeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBUIYATBLHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluyd COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU I11€TIECO00Pa3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHUKY
CYIIIECTBOBAHMS )KM3HHU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHHWS HEOOXOIUMOCTH WCIONB30BAHUS JOCTIDKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATH HX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTHUBOCTOSITH HUJCOJOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM IEJIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUUYECKOM HANpaBJIECHHOCTH U BaXXHOM pOJIM B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KYJbTYpbl, B PELIEHUU TIJIOOAIBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPYy/Aa U AKOJIOTHYECKH KOM(DOPTHOM KU3HU KAXKIIOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MUpPA U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJIbI0 TOJTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus MpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

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

WHTEpeca K OCOOCHHOCTAM TpyJAa B Pa3IMYHBIX cepax mpodecCHOoHATBHON
JEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydaIOIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEAMETHbIC) OOIIeHAYYHbIC TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJ0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IPOIIECC, CHCTeMa, HAyYHBIA (DAaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHs, KCCIIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

PEryJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GYyHKIIMOHATHHON
TPaMOTHOCTH M COITMAIbHON KOMIIETEHIIUU 00y4YarOXCs;
CHOCOOHOCTD o0y4aromuxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

1) 0a3oBble JIOrH4YecKue JeCTBUSL:

CaMOCTOSITENIbHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIbHOCTH C TOCTABICHHBIMU 1EISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTaHABIMBATH HUX B3aUMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIOIINE TIOHSTHS JIJIs1 OOBSICHEHUSI OTJEIbHBIX (PAaKTOB U
SIBJICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU HJs KiIacCUPUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSI UCIOJIb3YEMbIE B XUMHUU CHUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, TIPEOOPA3OBHIBATH MOJIEIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmylia, YpaBHEHHE XUMUYECKOU



peakuuy — MpPU PEUIEHUU YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKUX
peaKkuuu;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (DOPMHUPOBAHMS TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUM;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

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

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBbIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3amay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  NpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKAaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBHUS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[aeMOﬁ TEMBI B XO04€ Auajora 1/
AUCKYCCHUH, BBICKA3bIBATH UACH, q)OpMy.HI/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCHUTCIIbHO BBIITOJIHCHUA Hpe,ZIHO)i(GHHOﬁ 3aJa4u,

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTAaTOB ITO3HABATEIHHOU JCSITEIBHOCTH,
MOJTyYE€HHBIX CAaMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IMTPH BBITTOJIHECHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
W3Y4aeMbIX BEIIECTB, peaau3alud yaeOHOTO MPOEKTa, U (POPMYIMPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

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

CaMOCTOSITEIIBHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO II03HABATEIBHYIO
NEATENIBHOCTh, Olpenensas €€ Lenu M 3aJadd, KOHTPOJIMpOBaTh M II0 Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIIIOJIHEHUH YYEOHBIX M HCCIEAOBATENbCKUX 3a7a4y, BbIOMpaTh HaumOoJee
3¢ (eKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IIOJYyYEHHUS HOBBIX 3HAaHUH O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HA OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3yabTaThl OCBOCHUS MPOrpaMMBbl IO XUMUHU Ha yriIyOJaéHHOM
YPOBHE Ha YPOBHE CpEJHEro oOmero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JeHCTBUN
10 OCBOEHHIO, MHTEPIPETAU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUW B Pa3IMYHbIX Y4eOHBIX
CUTYyalUsX, a TAKKE B PEAJbHBIX KU3HEHHBIX CUTYyalUsX, CBI3aHHBIX C XUMUEH. B
IPOTpaMMe II0 XUMHUHM NPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
W3YyUYCHHUS.

10 KJIACC

[IpenMeTHble pe3yJibTaThl OCBOECHUSI Kypca «OpraHuueckas XUMUSI»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAYK M €€ POl B O0OECIEYECHUU YCTOWIUBOTO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM IKOJIOTHYECKOM, SHEPTETUUECKONU U
MUIIEeBOM 0€30MacHOCTH, B Pa3BUTUU MEIWIIMHBI, CO3JJaHUM HOBBIX MAaTE€pUAJIOB,



HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TaKKe DOKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPEIIE;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOINE TIOHATHS — XUMHUYECKUH dJIEMEHT, aTOM, SAPO U JIEKTPOHHAS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXIEHHOC
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTajedl, WOH, MOJIEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BbEM, YIIIEPOAHBIN CKENIET, GyHKIUOHATbHAS
TpyIa, paadKal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIE,
CKEJIETHBIC), HW30MEpUsl CTPYKTYpHas ¥ TPOCTPAHCTBEHHAS (TeoMeTpHdYecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIBI,
KHUCIIOPOJ- M a30TCOJEpKAIllMe OPraHUYECKUE COCIUHEHUsS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(mepuogmueckuii 3axkoH J[. M. MeHmeneeBa, Teopus CTPOCHHUS OPTaHUYCCKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIIHE B OCHOBE
MOHUMAHUS MIPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
0 MEXaHW3MaxX XHMHUYECKHX pPEaKIui, TEePMOJWMHAMHYCCKUX W KHHETHICCKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSTHUM aTOMOB U TPYMI aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdektol, opuentantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHMS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE€30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETLHOCTH  YeJOBEeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOJIA, TIEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSITHS TPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIUHEHMIA;

c(OpMHPOBAHHOCTh YMEHUIA:

UCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIMKY NIl COCTaBJICHUS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJIT OPraHUIECKUX
BEIIIECTB;

COCTaBJISITh YPAaBHEHUS XMMHYCCKUX PEAKIUMA U PAaCKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TOCPEJICTBOM  COCTAaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MMyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX NOHHBIX YPaBHEHUIA;



W3TOTABIMBATH MOJEIN MOJIEKYJI OPTAaHUYECKUX BEIIECTB JJIS WILUTFOCTPAIHH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAILHBIC HA3BAHUS IS OTIEIBHBIX
MIPEACTAaBUTEIICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENETATh BHJ XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TIIOJIOKCHHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJTKaINCHOB,
QTKUHOB, apPOMAaTHYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJEeBOAOB (MOHO-, JU- U TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIINX XHMHYECKHUX PEaKIUid C MCIOJb30BaHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHHUI OT
KPaTHOCTH ¥ THITA KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaXx;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYUYHBIX
METO/aX TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

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



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMHM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKJICHUI0 XUMHUYECKOU
bopMyJIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C MO3HWIHUHA DKOJOTMYECKOM  O€30IIaCHOCTH  IIOCJIEACTBHUS  OBITOBOM H
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJB30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JieM B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUI: CaMOCTOATENHHO IJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyUYeHHE W M3y4YEHHE CBOMCTB OPTaHHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKHUX BEIIECTB) C COOIOJCHUEM TMPaBUII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMECHHIA:

COOJII0/IaTh MPaBHJIa IKOJOTHUYECKH 11eJIeCO00pPa3HOTO MOBEACHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (HaydHas U y4eOHO-HAydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(pOopMaIuio, epepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON Y4EOHOM 3aauei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJiM B 00OECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEH KyJIbTypbl 4YElIOBEKa, a TaKkxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

U30TOIBI, JICKTPOHHASE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMHUYECKass CBsi3b (KOBAJIGHTHAs, WOHHAs, MeTauInuecKasi, BOJOPOJHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUHY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEaKINH, CKOPOCTh XUMUUYECKOW PEaKLUU, XUMUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NUCCOLMALINU, NEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUNU S3BIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKallM€ B OCHOBE ITOHUMAaHUsA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDPHOM H
HAJMOJIEKYJIIPHOM  YpPOBHSIX; TPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKHX
peakuuii, TEPMOAMHAMUYECKMX W  KHUHETHUYECKHMX 3aKOHOMEPHOCTIX  HX
IIPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHHUH U OE30MacCHOM
WCIIOJIb30BAaHUU BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUS MPH
ONMKMCAHUHM HEOPTAHUYECKHUX BEILECTB U UX MPEBPALLECHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

cOPMHPOBAHHOCTh, ~ yMEHHUH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIUHU IO PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI TIEPUOUIYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHH», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aATOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEUIECTBAMHU C
MOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPhIBATh CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB IUHKA U aJTIOMUHHS ),



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOT0 PABHOBECHSI 1101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHYECKUX TPOU3BOJICTB; 11€J1eCO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SIBJICHUW MpPUPOABl — HAOMIOJAEHUE, H3MEPEHUE, MOJICIUPOBAHNUE,
AKCHEPUMEHT (PEajbHbIN U MBICIICHHBIN ), HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBJISITH B3aMMOCBSI3b XMUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAacTBOPE» U «MOJISIpHAs KOHIICHTPAIUs»;
Macchl BEIIECTBA WM 00bEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuu; 3HA4YEeHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHMECH); JOJIM BBIXOJA MPOAYKTAa pEeaKInu; OOBEMHBIX OTHOIICHUI
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TIOMOIIBK) HWHIWKATOPOB, W3YyYECHUE BIUSHHUS
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HopMyaupoBaTh I€Jdb HCCJICIOBAaHUS, TMPEIACTABIATH B
paznu4HON (GopMe pe3ybTaThl dKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
MocyzIol U j1abopaTopHBIM O0OpyJOBaHWEM, OOpaIieHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO pPa3BUTHUSI, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT u Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYIO0 WH(pOpMaInio, mepepadbaTeiBaTh €€ U MUCIOIH30BAThH
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Konrpoububle IIpakTHyeckue
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padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHHS OpraHuYecKux coenuHeHuit A. M 8 bubmmorexa [JOK
| P P A i hitps://m.eds00.ru/d69df650
bytneposa
Htoro no pazneny 8
Pa3nea 2. Yriesogopoasbl
51 [IpenenbHbIE YIIIEBOAOPOIBI — AJIKaHBI, 5 bubnuorexa [IOK
' LIUKJIOAJKAHBI https://m.edso00.ru/d69df650
HenpenenbHbie yrieBogopo/Ibl: aaKeHbI, bu6mmorexa [IOK
2.2 14 1
aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2. A
3 poMaTHYECKHE yTIEeBOAOPOABI (apEeHbI) 8 httos://m.edsoo.ru/d69df650
54 [IpupoHbIE HICTOYHUKH YTJIEBOIOPOIOB M MX 4 bubnmoreka [JOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubmuorexa [JOK
2. r 4 1
> ATIOTCHIIPOMSBOLHEIC YIIEBOAOPOAOB https://m.edso00.ru/d69df650
Hroro o paznueny 35
Paznen 3. Kuciiopoacoaep:kamue oprannyeckue coenHeHust
bu6mmoreka [IOK
1 . D 11 1
3 Criupret. detos https://m.eds00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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KapOoHubpHBIE COSTUHEHUS: allbJICTU/IBI U

bubmuorexa [JOK

3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21 htts://m.edsoo.ru/d69df650
a¢upsl. Kupbr
bubmuorexa [JOK
33 YIHEBOTEL o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. AzoTcoaepxkaine opraHudecKue coeIMHeHus
bubmuorexa [JOK
4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 12 https://m.eds00.ru/d69df650
Htoro no pazneny 12
Pa3zgea S. BbicokoMoOJIeKy/IsIpHBbIE COeIMHEHUS
bu6mmoreka [JOK
1 B
5) BICOKOMOJIEKYJISIPHBIE COETMHEHUS 6 httos://m.edsoo.ru/d69df650
Hroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aroMa. [leproandeckuii 3aKoH
P ProA bubnunoreka LIOK
1.1 u [lepuoanueckas cucTeMa XMMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
Crpoenue Bemiectsa. MHOroo6pasue Bbu6moreka [IOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1. X 1 1
3 HMHHCCIHE peakinti o 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 39
Pa3nea 2. Heoprann4yeckasi xumust
bubmmoteka IIOK
21 Hemeraet 81 L 3 https://m.edsoo.ru/2dd57f24
bubnmnorexa LIOK
2.2 M 23 1 2
CTaIRt https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paznen 3. Xumus u :Ku3Hb
31 Merto/ibl TO3HAHUS B XUMUHU. XUMUS U 9 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/2dd57f24
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OpraHUYECKOi XUMUH,
1 MIPE/ICTABIICHHUE O 1 bubmmorexa LHOK
pea https://m.eds00.ru/3686e6f5
MHOT000pPa3uu OPraHuYECKUX
COCIMHEHUN
[IpencraBienue o
KIacCU(UKALUU U
2 CI/ICTCM(EI:TI/I“I:CKaSI 1 bubmmorexa [OK
https://m.edsoo.ru/c212dd21
Homenkatypa (IUPAC)
OpPTaHMYECKUX BEIIECTB
DJIEKTPOHHOE CTPOEHUE aTOMa
riepoaa (OCHOBHOE U
3 1}3]03613)1(;[ éI(-IHOG COCTOSIHHSI) 1 bubmmorexa [OK
T ' https://m.edsoo.ru/Oce6fd4c
BanenTHbie BO3MOXHOCTH
aToMa yriepoja
Teopus crpoeHus
4 OpPTraHUYECKUX COCTMHEHUN A 1 bubmmorexa [TOK
P A ' https://m.eds00.ru/9e595ch8
M. byrneposa
5 Buaer nzomepun: CTpykTypHas, 1 bubmuorexa [JOK
IIPOCTPAHCTBEHHAS. https://m.edso00.ru/b0e61661
5 Buasl uzomepun: cTpykTypHas, 1 bubnmoreka [JOK
IIPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661

OnexTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCTUHEHUN.

OcoOenHocTH U
KJaccu(uKaus OpraHmuecKuX
peakuuii. OBP.

bubmuoreka [JOK
https://m.edsoo.ru/ba5706aa

10

11

12

13

OcoOenHoctu 1
KJIaccu(UKaIusi OpraHMIeCKIX
peakuuii. OBP.

Perntenne 3a1a4 U BBIIOJTHEHHUE
YOpaXHEHUH 110 TeMe
"OCHOBHEBIEC HOHATHS
OpraHuyeckoi xumun'".

Pemenue 3anau v BBIIOJIHEHNE
YIPa)KHEHUH 110 TeEME
"OCHOBHBIE IOHATHS
OpraHMYecKoN Xumun".

AJKaHBI: TOMOJIOTHYECKHH PAI,
obmas popmyna,
HOMEHKJIaTypa 1 U30Mepus,
ANIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYT

AJIKaHBI: TOMOJIOTHYECKHH P,
oOmas popmyna,
HOMEHKJIaTypa 1 U30Mepus,
ANIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYT

bubmuoreka [JOK
https://m.edsoo.ru/ba5706aa

bubmuoreka [JOK
https://m.edsoo.ru/87a37cab

bubmuorexa [JOK
https://m.edsoo.ru/87a37cab

bubnmoreka [JOK
https://m.edsoo.ru/25a14636

bubmuorexa [JOK
https://m.edsoo.ru/25a14636



https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636

duznueckre 1 XUMUYECKUE

bubmuoreka [JOK

14 CBOICTBA aJIKaHOB https://m.eds00.ru/3137711c

15 DU3NYECKUE U XUMUYECKUE bubmuorexa [JOK
CBOICTBA aJIKaHOB https://m.eds00.ru/3137711c
Haxoxnenue aikaHoB B

16 npupoje. CriocoObl OTydeHUsI bubmorexa HOK

https://m.eds00.ru/259b0a5b
U IIPUMEHEHUE alIKaHOB
[{uknoankaHbl: 00IIast
dbopMyIia, HOMEHKIIATypa U

17 U30MepHUsi, 0COOEHHOCTH bubmmoreka [JOK
CTPOCHUS U XUMHUYECKHUX https://m.eds00.ru/156730d2
CBOICTB, CITIOCOOBI OJyUEHUS U
IPUMCHCHUE
Pemenue 3a1a4 v BHITIOTHEHUE

18 YIPaXHEHUH 110 TEME Bubnuorexa LIOK

https://m.edsoo.ru/bf84d8eb
"AnkaHbl".
Pemienue 3a1a4 v BBITIOJTHEHUE
19 YIPaXHEHUH 110 TEME Bubnuorexa LIOK
https://m.edsoo.ru/bf84d8eb
"AnkaHbl".
AJIKEHBI: TOMOJIOTUYECKHH PSI,
obmas popmya,

20 HOMEHKJIaTypa, MEKTPOHHOE U bubnnoreka [JOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
Monekynn. CTpyKTypHas v [ucC-

TpaHC-U30MEPHsI ATKEHOB
[TpaxTrueckast pabota Ne 1 o
21 TeMme «/3rorosiieHre MoIee

MOJIEKYJI YIJIEBOJLOPOIOBY.



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

duznueckre 1 XUMUYECKUE

22 CBOICTBA aJIKEHOB. [IpaBuiio bubnnorexa [IOK
P https://m.edsoo.ru/21069ccd
MapKkoBHHUKOBA
23 CriocoOsbI MoTy4eHus U bubnnoreka [JOK
IIPUMEHEHHUE aJIKCHOB https://m.eds00.ru/665dc058
Pemenue 3amay v BBIIOJIHEHUE Eub LOK
HOJInOTEKA
24 IPaXHEHUI 10 TEME
,},I P " https://m.edsoo.ru/e9ea9921
Ankensr".
Pemenue 3amay u BIIOIHEHNUE Eub 1OK
nOIMoTeKa
25 IPaXHEHUI 10 TEME
,},I P " https://m.edsoo.ru/e9ea9921
AnkeHs!".
[IpakTrueckast padora Ne 2 o
26 teme "[lonydyenue sTuiieHa u
M3y4Y€HUE ero cBOMcTB"
AJkagueHsl: 0COOEHHOCTH
AJIEKTPOHHOTO CTPOCHHUS, By 10K
HOIMoTeKa
27 W3NYECKHE U XUMHYECKHUE
¢ . https://m.edso0.ru/04298c0a
CBOICTBa, CIIOCOOBI OyUEHUS
Y TIPUMEHEHHUSI.
Pemienne 3a1a4 ¥ BBITOJIHEHUE Bu6 10K
HOIMoTEKa
28 MIPaXHEHUI 10 TEME
yrip https://m.edsoo.ru/e561253d
«AJIKagueHb».
Pemenne 3a1a4 1 BLITTOJIHEHUE Eub 10K
HOIHOTEKA
29 MIPaXHEHUI 10 TEME
yip https://m.edsoo.ru/e561253d
«AJIKagueHb».
AJKUHBI: TOMOJIOTHYECKHH Psif, Eub OK
HOIHOoTEKA
30 obmras popmyina, 1

HOMCHKIJIATypa, 3JICKTPOHHOC U

https://m.edsoo.ru/68b6cc4c



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/e9ea9921
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https://m.edsoo.ru/04298c0a
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IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEeKY1, (hU3nuecKue CBONCTBA

31 XHUMHYECKHUE CBOMCTBA AJIKUHOB bubnnorexa [IOK
https://m.edsoo.ru/23493a93
39 CriocoOsbI oTy4eHus U bubnnoreka [JOK
IIPUMEHEHUE aJIKNHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amay u BIIOIHEHNUE
33 IPaXHEHUI 10 TEME Eubmiorexa OK
yip https://m.edsoo.ru/5db8e526
CAJIKUHBD.
Pemenue 3amay u BeIIOTHEHUE
34 IPaXHEHUI 10 TEME buGnuorexa LIOK
yip https://m.edsoo.ru/5db8e526
«AJIKUHBIY.
ApEHBI: TOMOJIOTHYECKUH PSI,
obmas popmyina,
35 HOMEHKJIAaTypa, 3IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI O€H30J1a U TOTYyoJa,
ux (pU3HYECKUE CBOMCTBRA.
36 XUMHUYECKHE CBOWCTBA apEHOB bubmmorexa [IOK
P ) https://m.edsoo.ru/a44alaed
37 Crioco0bI ostyueHus u bubnnorexa [JOK
IIPUMEHEHUE apEHOB https://m.eds00.ru/6f717d09
Pemenne 3amay u BRIIIOIHEHNE
38 [IpaKHEHUII 110 TeEME bubmmorexa [IOK
yrip https://m.edsoo.ru/53461a2c
«ApeHbD».
Pemenne 3amay u BRIIIOTHEHNE
. bubnmoreka [JOK
39 yIpakKHEHUH 110 TeMe

«ApeHbI».

https://m.edsoo.ru/53461a2c
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https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c

40

[IpuponHbIE HCTOYHUKHU
yriaesogopoaos. [lepepaboTka
HeTH.

bubmuoreka [JOK
https://m.edsoo.ru/21f9de78

41

[IpupoaHbIE HCTOUHUKHU
yrieBojopoaos. IlepepaboTka
HEPTH.

bubmuoreka [JOK
https://m.edsoo.ru/21f9de78

42

43

44

['eHeTHUECKAasl CBS3b MEXKITY
Pa3TUYHBIMU KJIacCaMU
yTIEBOAOPOAOB
['eHeTHUECKAas! CBS3b MEXKITY
Pa3InYHBIMH KJIACCAMHU
yIIIEBOJAOPOIOB
["ajioreHonpoun3BOIHBIE
yTJIE€BOAOPOIOB.

bubmuoreka [JOK
https://m.edsoo.ru/82b4d759

45

46

47

48

O06o0matoriee MOBTOPEHHE 110
teme "YriaeBogopoast'.

Konrtponsnas pabora Ne 1 o
Teme "YTieBogopoas”

IIpenenbHbIe OTHOATOMHBIE
CIIUPTBL: TOMOJIOTUUECKUH P,
oOmrast popmyna, CTpoeHUE
MOJIEKYJI, U30MEpHs,
HOMEHKJIATYpa,
KJlaccuukanus, GpuznyecKkue
CBOMCTBaA

XMUMHYECKHE CBOMCTBA
MPEAEIbHBIX OJTHOATOMHBIX
CIIUPTOB

bubmuorexa [JOK
https://m.edso00.ru/95c¢9e298

bubmunorexa [JOK
https://m.edsoo.ru/df04c5cd

bubmuoreka [JOK
https://m.edsoo.ru/26ee34fe



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/95c9e298
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CriocoObI mostyueHus u

49 MIPUMEHEHHE OJHOATOMHBIX Bubmmorexa LIOK
P A https://m.eds00.ru/484100000000000
CIIUPTOB

50 [IpaxTuueckas padora Ne 3 o
teme «llomydyenue OpomdITaHaY.
[Ipocteie 2pupsi:

51 HOMEHKJIaTypa U U30Mepus, bubmuoreka [JOK
0COOCHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOWCTB

59 MHOroaroMHbI€ CIUPTHI: bubmmoreka [JOK
STUJICHTJIMKOJIb U TJIULIEPHH. https://m.edsoo.ru/ee4d84aa
DeHOoII: CTPOCHUE MOJIEKYJIBI,

53 buznyecKkue 1 XUMUYECKHE bubmmoreka [JOK
CBOMCTBA. TOKCUYHOCTH https://m.edsoo.ru/2ce726f8
¢benomna.

54 Cnoco0sl noTyueHus u bubnuotexa [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
Pemrenne 3a1a4d 1 BBITIOJIHEHHE

55 npaxHeHuH 110 TeMe «CIupThI Bubmmorexa LIOK
yrip p https://m.eds00.ru/1810cb9b
U (GEHOIIBI».

Pemrenne 3a1a4 1 BBITIOJIHCHHE

56 npaxHeHui o Teme «CrupThl Bubmmorexa LIOK
yrip p https://m.edso0.ru/1810cb9b
U (EHOIIB».

Pemrenne 3a1a4 1 BBITIOJIHCHHE

57 npaxHeHui o Teme «CrupThl Bubmmorexa LIOK
yrp P https://m.edso0.ru/1810cb9b
U (EHOIIB».

58 Anbaeruipl U KETOHBI: bubnuoreka [JOK

AJIEKTPOHHOE CTPOCHUE

https://m.edsoo.ru/b139beaa
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KapOOHUIILHOM TPYIIIBL;
TOMOJIOTHYECKHE Psi/IbL, 001Ias
(bopmya, nzomepus u
HOMEHKJIaTypa

59

ANbIEruasl ¥ KETOHBI:
¢du3nvecKkre 1 XUMHYECKHE
CBOMCTBA, CIIOCOOBI TTOJTyYSHHUS
Y IPUMEHEHUE COCAMHEHUH.

bubmuoreka [JOK
https://m.edsoo.ru/c887425c

60

Pewrenne 3an1a4 v BBIIOJIHEHKE
YIPaKHEHUH 110 TEME
«KapOoHWIbHBIE COSTMHEHMUS:
aJbJIETUIbI U KETOHBD.

61

Pemenue 3a1a4 1 BbIIOJIHEHUE
YIpaKHEHUH 110 TeEME
«KapOoHUIIbHBIE COCTMHEHUS:
aJbJIETU/Ibl U KETOHBD.

62

OHOOCHOBHBIE ITpEIeIIbHBIE
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOEHHUS UX
MOJIEKYJI, U30MEpHSs ’
¢buznyeckue cBONCTRA.

bu6mmoreka [JOK
https://m.edsoo.ru/fec0b113

63

64

XUMHUYECKUE CBOMCTBA
IpeeTbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT, CTIOCOOBI
TIOJTyYCHHUS U IPUMECHEHHE.

Oco0EHHOCTH CBOMCTB:
HENPEeICTbHBIX U
apoOMaTHYECKHX KapOOHOBBIX,
TUKapOOHOBBIX,

bubmuoreka [JOK
https://m.edso00.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/83a08773

THJIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTenu BBICIINX
KapOOHOBBIX KUCIIOT

65

[IpaxTuueckas padora Ne 4 o
teme «llosryyeHne ykcycHom
KHUCJIOTHI U U3YUYEHHE €€
CBOMCTBY.

66

DyHKIMOHAIBHBIE
IIPOM3BOIHBIE KaPOOHOBBIX
KuCIOT. CroxHbIe 3(QUPHL:
TOMOJIOTUYECKHH psJl, oO1as
bopmya, uzomepus u
HOMEHKJIaTypa.

bubmuoreka [JOK
https://m.edsoo.ru/0d162d9d

67

Crnosxnble 3¢upsl: puznueckue
1 XUMHYECKHE CBOMCTBA,
CIOCOOBI OJTyUeHUs U
IpUMEHEHHE.

bu6mmoreka [IOK
https://m.edsoo.ru/adfffe6d

68

69

70

[IpakTuueckas pabora Ne 5 o
Tteme «CHHTE3 ITUIIALeTaTay.

Pemienue 3a1a4 1 BBIOJTHEHHE
YIPa)KHEHUH 110 TeEME
«KapOoHOBBIE KUCTTOTHI U
CIIOKHBIE dPUPBD.

Pemenue 3anau 1 BINIOJIHEHNE
YIPaKHEHUH 110 TeEME
«Kap6oHOBbIE KHCIOTHI U
CJIOXKHBIE PUPBD».

71

Pewienue 3an1a4 v BBIIOJIHEHKE
YIPa)KHEHUH 110 TEME



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/adfffe6d

«Kap6oHOBBIE KHCIOTHI U
CIIOKHBIE I(HUPBD».

72

Pemenue 3a1a4 v BbIIIOJIHEHUE
YIPa)KHEHUH 110 TeEME
«Kap6oHOBBIE KHCIOTHI U
CJIO’KHBIE A(PHUPBD».

73

74

75

76

77

O06o0matoiee MOBTOPEHHE 110
teme «Kucmopoacoaepxanye
OpPTaHUYECKHUE COCTUHEHUS.

KonTponbnas padorta Ne 2 o
teme «Kucnopoaconepxaiue
OpPraHUYECKUE COCTUHEHUS.

Hurpocoennnenns. AMUHBIL:
KJaccu(uKaius, CTpoeHue
MoJIeKyJ1, oOmias popmyna,
U30MepHsl, HOMEHKJIaTypa 1
¢du3nueckre CBOUCTBA

AHWIVH: CTPOCHUE aHWIINHA,
0COOEHHOCTH XUMUYECKHUX
cBoiicTB anminHa. Crioco0bl
MOJIYYCHHUS U IPUMCHEHHE
AMHUHOB.

AHWINH: CTPOCHUE aHWINHA,
0COOEHHOCTH XUMUYECKHUX
cBoicTB anminHa. CriocoObl
MOJYYCHHUS U IPUMCHEHHE
aMUHOB.

bu6mmoreka [IOK
https://m.edsoo.ru/efa7e6ca

bu6mmorexa [IOK
https://m.edsoo.ru/39cd21f1

bu6mmorekxa [IOK
https://m.edsoo.ru/39cd21f1

78

Cepooprannyeckue
COCMHEHUS.

but6mmoreka [IOK
https://m.edsoo.ru/eal38763



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

79

Cepoopranunyeckue
COCIMHEHUSI.

bubmuoreka [JOK
https://m.edsoo.ru/eal38763

80

81

82

83

I'ereponuknuueckue
coenunenud. lllectnuiieHubIe
reTePOLUKIIBL.

I'eTeponukinueckue
coenquHenus. lllectuanenunie
re€TEePOLUKIIBL.

Pemenue 3amay u BIIOIHEHNUE
YIOpaXHEHUH M0 TeMe «A30T- U

CCPOCOACPIKAIIIUC
OpPraHu4YCCKuUC BCUICCTBA»

Penienue 3a1a4 1 BIOJTHEHHE
YIPaXHEHUH 110 TeMe «A30T- U

cepocoieprKalue
OpPraHUYECKHE BEIIECCTBA»

bu6mmoreka [JOK
https://m.edsoo.ru/1bc5cf80

bubmuorexa [JOK
https://m.edsoo.ru/1bc5cf80

84

O06o0matoriee MOBTOPEHHE 110
TeME «A30T- U
cepocoepIKalme
OpTaHHYECKUE BEIIECTBAY.

85

KonTponbnas padorta Ne 3 o
teMe "A30T- 1
cepocoieprKallue
OpraHMYEeCcKHe BenecTna'.

bu6mmorexa [IOK
https://m.edsoo.ru/ce561bc7

86

OO61mas xapakTepuCcTHKa
YTJIEBOJIOB M KJIaCCU(UKAITUS
yTJIeBOJIOB (MOHO-, TU- U
HOJINCaXapuabl)

bu6mmorexa [IOK
https://m.edsoo.ru/7a9693al



https://m.edsoo.ru/ea138763
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
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87

Monocaxapuabl: pU3NUECKUE
CBOMCTBA M HaXOX/ICHHE B
npupozie, 0cOOEHHOCTH
CTPOCHHSI.

bubmuoreka [JOK
https://m.edsoo.ru/b4bdda2d

88

XHUMHUYECKUE CBOMCTBA
MOHOCaxapuIoB. [ oKko3a u
(bpyKTO3a KaK MpeICTaBUTENIN
MOHOCaXapHu/10B.

bubmuoreka [JOK
https://m.edsoo.ru/5e61122d

89

XHUMHYECKUE CBOMCTBA
MOHOCaxapuA0B. [ roko3a u
(bpyKTO3a KaK MPeICTaBUTEIN
MOHOCaXapHu/10B.

bubmuoreka [JOK
https://m.edsoo.ru/5e61122d

90

Hucaxapupl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnenue B mpuponae u
MIPUMEHEHUE TNCAXAPUJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/eb0384e7

91

92

93

[Tonmucaxapuabl: CTpOEHHE
MaKpOMOJIEKYJI, PU3NYECKUE U
XUMHYECKHE CBOMCTBA,
pUMEHEHNE

[IpaxTuueckas padora Ne 6 o
teMe «l 'uaponns kpaxmaiay.
Pemenue 3a1au v BBIIIOJIHEHNE
YIPa)KHEHUH 110 TeEME
«YTIneBoas».

bubmuorexa [JOK
https://m.edso0.ru/72a04508

94

Pemenue 3a1a4 v BBITIOJIHEHHE
YIIPaXXHEHUI IO TEME
«YTIEeBOABIY.



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

JKupsl 1 macia: ctpoeHue,
du3nvecKrue 1 XUMHUYECKHIE
CBOMCTBA (THAPOIIH3).

95 OcoOEHHOCTH CBOWCTB JKHUPOB, bubmmorexa [JOK
https://m.edso0o.ru/al19c5n98
CoJIeprKalIiX OCTaTKU
HENPEICTbHBIX KUPHBIX
KHCJIOT.
AMUHOKHUCIOTHI: HOMEHKJIATypa
96 U u3omepus, GpuzndecKkue bubnuoreka [JOK
cBorictBa. OTIeIbHBIE https://m.edsoo.ru/d1773e80
MIPEJICTABUTENN Ol-aMHHOKHCIIOT
XUMHYEeCKUe CBOWCTBA
AMUHOKUCIIOT, UX
97 OHOJOTHYEeCKOe 3HAYCHHE bubmmorexa [OK
https://m.edso00.ru/77df705a
aMUHOKUCIOT. CHHTE3 U
THIPOJTU3 TICTITHIOB
08 benku kak npupoaHsie bubnuorexa [JOK
MOJIUMEPBI; CTPYKTYPhI OEJIKOB https://m.edso00.ru/429e9899
. bubnuotexa [JOK
99 XUMHUYECKUE CBOMCTBA OEIIKOB https://m.edsoo.ru/6237306d
HykenHOBBIE KUCITOTHI:
100 COCTaB, CTPOEHHE U Bubmmorexa LIOK
https://m.edso00.ru/521d1431
Ounonoruveckas poib
[TpaxTrueckast padota Ne 7 o
101 teme «nenTudukanus
OpPTaHHYECKUX BEIIECCTBY.
Ob6o0611aro1iee MOBTOPEHUE IO
102 Teme «buonornuecku akTUBHBIE

OpTraHUYCCKUC BCIICCTBA.



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
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KonTtponsnas padora Ne 4 o

103 TeMe «bHoI0rnueck akTHBHBIE 1 bubmorexa HOK
https://m.edsoo.ru/8e3c02d1
OpPraHUYECKUE BEIIIECTBAY.
OCHOBHBIE ITOHATUS XUMUHU
BBICOKOMOJICKYJISIPHBIX
104 COEIUMHEHUN U METOABI UX 1 Eubmiorexa LIOK
https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JINMEpHU3aITUs U
[MOJIMKOHIEHCALHS

105 Ilmactmaccel. YTunuzamnus u 1 bubmuoreka [JOK
nepepadoTKa MIacTuKa https://m.edso00.ru/82242e0f
D1acTOMEPHIL: HATYPAJILHBIE

106 CI/IHTeTI/I‘lepCKI/Ie K'j pq KU 1 bubmorexa [IOK

YAYKH. https://m.edsoo.ru/246103ec
Pesuna
Bonokna: HatypanbHbIe,

107 HCKYCCTBEHHBIE, 1 bu6mmoreka [JOK
cuHteTnyeckue. [lonumepst https://m.eds00.ru/5963a601
CHEUAILHOTO HAa3HAYEHUS
[Tpaktuyeckas padora Ne 8 o

108 TeMe «Pacmo3HaBanue 2
ILIACTMACC U BOJIOKOH).

109 O06o06maroree TOBTOPEHHUE. 15

OBILIEE KOJIMYECTBO HACOB I10 136

[NPOT'PAMME



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601

11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabusie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
[TonoxeHne HEMETAIOB B
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
anemenTtoB JI. 1. Menpeneena u 1 bubnnorexa [JOK
O0COOCHHOCTH CTPOCHHS UX aTOMOB. https://m.edsoo.ru/8ca2dcad
Ou3nyeckue CBOWCTBAa HEMETAIUIOB.
ANIOTpONHS HEMETAIIIOB.
Bonopon: momydenue, puandeckue u 1 bubnnorexa [JOK
XUMHYECKHE CBOMCTBA. [ 'uIpuibl https://m.edsoo.ru/0aa8f613
["asiorensl: HAX0X/I€HHE B IPUPOJIE
COCOOBI NOTYYEHHUS (I)I/ISI/I‘IGCKI/ICI:I 1 bubmmorexa LIOK
y L https://m.edsoo.ru/4e223795

XUMUYECKHUE CBOWCTBA
I'anorenoBonopoasl. Baxxueiimue
KHUCJIOPOJICOACPKAIINE COETUHEHUS 1 brbmmorexa LIOK

p p https://m.edso0.ru/6b3255e6
rajJjioreHoB
JlaGopaTopHbIe ¥ IPOMBIIIVICHHBIE
CIOCOOBI TIOTYYEHUS TaTOI€HOB. 1 bu6muoreka [JOK
IIpuMeHeHue rajnoreHoB U ux https://m.edsoo.ru/6971aca4
COEAMHEHHI
Pemienne 3a1a4 1 BBIOTHEHUE 1 but6mmorekxa [IOK
yIpaXHEHUH 10 TeMe «[ amoreHs». https://m.edsoo.ru/8b26fecd
Pemienue 3a1a4 1 BRIIOIHCHHUE 1 bubnunoreka LIOK

yIpaKHEHUH 110 TeMe «[ aJoreHb.

https://m.edsoo.ru/8b26fecd



https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
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[IpakTuyeckas pabora Ne 1 «Pemenue

8 AKCIICPUMEHTAIIbHBIX 337124 110 TEME
«l"amoreHp».
Kucnopon: naboparopHeie u
9 MIPOMBIIIJICHHBIE CITOCOOBI MOJTyYeHHS, Bu6muotexa [JOK
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHne KUCIOpo/ia U 030Ha
bubnunoreka LIOK
10 OKCHJEL H IEPOKCHAL https://m.edso0o.ru/5c8816a0
Cepa: Hax0XJE€HHUE B IPUPOJIE,
11 CH(I;)CO6I>I IIOJIyYEHHUH, (;ml;qecxne u bubmorexa LIOK
N https://m.edsoo.ru/46afael6
XUMHUYECKHUE CBOWCTBA
bubnunoreka LIOK
12 CepoBozopor, cytbpuel https://m.edso00.ru/7¢875999
Kucnopoaconepxamme coefuHeHHUS
13 CepHI. gCJ(I)6€HHF())CTI/I CBOﬁCTIli CepHOI bubmmorexa [JOK
https://m.edsoo.ru/8cfa2548
KHUCJIOTHI
HayuHble mpUHIUIIBI OpraHU3aIH
14 xm};nqecxorpo HpOI/I3BO§CTBa. bubmmorexa LIOK
. https://m.edsoo.ru/2e45a44f
[Tpon3BOACTBO CEpHOM KUCITOTHI.
15 Pemienue 3aa4 1 BBIIOJTHEHUE but6mmorekxa [IOK
YIPA)KHEHUH 110 TeMe «XaJIbKOT€HbD». https://m.edsoo.ru/Oafb05e4
16 Pemienne 3a1a4 1 BBIOTHEHUE but6mmorekxa [IOK
YIPaXHEHUH 0 TeMe «XalIbKOT€HBD». https://m.edsoo.ru/Oafb05e4
[IpakTuueckas padbora Ne 2 «Pemenue
17 SKCIEPUMEHTAIBHBIX 33]]a4 110 TEME
«XaJIbKOTECHbD».
18 A30T: HaXOXJACHUE B IPUPOJIC, bubmmoreka [JOK



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
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https://m.edsoo.ru/0afb05e4

CTOCOOBI OTYYEHHUs, PU3UIECKUE U
XUMHYECKUE cBoicTBa. HUTpuab!.

https://m.edsoo.ru/badd2255

AMMMAK ¥ COJIM aMMOHMSI.

19
IIpon3BoacTBO amMmmuaka.
Kucnoponcoaepxaiue coeuHeHUS
20 azoTa pOCO6CHI§OCTI/I CBOICTB a30THOM bubamorexa LIOK
i https://m.edsoo.ru/e2965afe
KHCIIOTHI

21 [IpuMeHeHue a30Ta U €ro COeAMHEHUMN. bubmmoreka [JOK
A3OTHBIE y10OpeHus https://m.edsoo.ru/129f5059
Pemenvie 3a1a4 1 BBITIOJTHEHUE

22 TipaykHeHUH 110 TeMe «CoeTMHCHUS bubmmorexa LIOK
ymp https://m.edso00.ru/8175ac3f
azoTay.

Pemenwuie 3a1a4 v BHITIOTHEHUE

23 nipakHeHu# 1o Teme «CoeuHeHns bubmmorexa LIOK
yip https://m.eds00.ru/8175ac3f
azoTay.
dochop: HaxXOKACHHUE B IPUPOJIE,

CHOoCcOObI MOMyUYeHUs], PU3NYECKUE U
N bubnuoreka [{OK
24 XUMHYecKue cBoiicTBa. [IpumeHenue
. https://m.edsoo.ru/9a6bh43ec
tdbocdopa u ero coequnenunii. ochuas
u ¢pochun
Oxcunsl hocdopa,

o5 docdopconepxkarire kucnoTsl. Conu bubmmoreka [JOK
docdopHoii kucnotel. DocopHbie https://m.edsoo.ru/c7a2d429
yaoOpeHusl.

[Tpaktnueckas pabota Ne 3 «Pemenue

26 AKCIIEPUMEHTATBHBIX 3a/1a4 TI0 TEME
«DIeMEHTHI IOATPYIIIIHI a30TaY.

27 VYriepoa: HaX0XACHUE B IPUPOJIC, but6mmoreka [IOK



https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429

JUTOTPOIHBIE MOAU(DUKALINY;
¢bu3MUecKre 1 XMMUYECKHE CBOHCTBA,
pUMEHEHHE

https://m.edsoo.ru/1eb19f9e

Oxcup yranepona(ll), oxcun

28 rinepona(lV), yroapHas kuciiora u eé bubmmorexa [JOK
YTIEpOA &4 https://m.edsoo.ru/dba58adf
COJTH
Kpemnuii: HaxoxaeHUE B IPUPOJC,
29 cé)oco61>1 0TI IIGHHI/ISI (pmnzefm?e u bubmroreia LIOK
Y L https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOKMCTBA
30 Oxcun kpemuusi(1V), kpeMHueBas bubmmorexa [JOK
KHCJI0Ta, CUIIUKAThI https://m.edsoo.ru/3170e7b1
IIpuMeHeHNEe KPEMHHUS U €T0 bubmmorexa LIOK
31 coequHeHuil. CTeKI10, ero Nnojiy4eHue, https://m.edsoo.ru/393cdac0
BUJIbI CTEKJIa https://m.edsoo.ru/5823cefb
Perrenue 3a1a4y 1 BBIIOJIHEHHE
32 TIpaKHEHUH 10 TeMe « DJIEMEHTBI bubmmorexa [JOK
yrp https://m.edso0.ru/6e864db5
MOATPYIIIBI YTIACPOIay.
Pemrenue 3a1a4y v BBITIOJIHEHHE
33 MPaXKHEHUH 110 TeMe « DJIEMEHThI bubmmorexa [JOK
yip https://m.edso0.ru/6e864db5
MOATPYIIIBI YTICPOIay.
bubnunorexa LIOK
34 b .
Op 1 €10 COCRUHEHIA https://m.edso0.ru/b6241801
35 O6o0m1aroriee MOBTOPEHUE 110 TEME
«Hemertamb.
36 Kontponsnas padora Ne 1 o teme bu6muoreka [JOK
"Hemerammsr" https://m.edsoo0.ru/d0484c76
37 [Tonoxxenne MeTaJIOB B bubmuorexa [{OK

[Tepuonuueckoit cucteMe XMMUYECKUX

https://m.edso0.ru/9839c16¢c



https://m.edsoo.ru/1eb19f9e
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371eMeHTOB. OCOOEHHOCTH CTPOEHH,
¢dbusmveckue croiicta. Kopposus.

38

39

Cmnasbl MetaiuioB. CiocoObl
HOJIy‘IeHI/HI MCTAJIJIOB - IIOHATHUC 06
METAJULYPIruu.

OO6mras xapakreprucTuka MeTayuioB |A-
rpynnsl [lepuoanueckoit cucteMsl
XMUMHAYECKHUX 3JIEMEHTOB (IIET0YHbIC
MeTasuibl). Jlutwii: pusnyeckue n
XHUMHAYECKHE CBOWCTBA, MTOyYCHHE U
MIPUMEHEHHE.

bub6nmoreka [IOK
https://m.edsoo.ru/51dac9d3

bubnuoreka [{OK
https://m.edsoo.ru/e12c26b3

40

41

Harpuii u xanuii: nony4yenue,
¢busnvecKkre 1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCIUHCHHM.

Oomas xapaktepuctuka MetayuioB |A-
rpynnsl [lepuoanyeckoit cuctemMbl
XUMHAYECKHX JIEMEHTOB
(merouHO3eMeTbHBIE METAIIBI ).
bepunnuii: puzndeckue 1 XUMHIECKUE
CBOWCTBA, MOJyYSHHE U IPUMECHEHHE.

bubnuoreka [{OK
https://m.edso00.ru/6029b609

bu6nmorexa LIOK
https://m.edsoo.ru/7c3e49c0

42

43

Maruuii 1 KaJbLWii: TOTy4YEHHE,
(bu3MYeCcCKre U XUMUYECKHUE CBONCTBA,
MPUMEHEHUE MPOCTHIX BEMIECTB U UX
COECIMHEHU.

JKEcTKOCTh BOIBI U CIIOCOOEI €6
yCTpaHEeHUs

bubnunorexa LIOK
https://m.edsoo.ru/c74bfae9

44

Pewrenue 3ana4 v BBINIOJIHEHHE
ynpaxxHeHui 1o teme «lllenounsie u

but6mmoreka [IOK
https://m.edsoo.ru/e3de37b6



https://m.edsoo.ru/51dac9d3
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https://m.edsoo.ru/6029b609
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MECIT0YHO3EMCIIbHBIC MCTAJIJIBI».

Pemenne 3a4a4 U BBIIIOJIHCHHUEC

bub6nmoreka [IOK

45 npaxxHeHuit no teme «llenounsie u
yip 1 https://m.edsoo.ru/e3de37b6
IEJIOYHO3EMEIIbHBIC MCTAJLIED).

46 AnroMuHuUi: oayyeHue, Gusndeckue u bubmmoreka [JOK
XUMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edso0.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCHA U

47 TUJPOKCHU]IA aJTFOMUHUS, bubnunoreka LIOK
TUJIPOKCOKOMIUIEKCHI aTFOMUHUS, KX https://m.edsoo.ru/5d12d318
MIPUMCHCHHE
O0BO U CBUHELL: ITOJIyYEHHE,

48 ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,

MIPUMEHEHHE.
Pemenue 3a1a4 1 BBIIOJTHEHUE

49 npakHeHu 1o TeMe « CoequHEHUS bubmmorexa [JOK
yip https://m.edso0.ru/5a859d16
aJIOMHHUS, 0JIOBA I CBUHIIAY.

Pemenue 3a1a4 v BHIIOJIHEHUE

50 npakHeHuH 1Mo Teme «CoeAuHEHUS bubmmorexa [JOK
yrp https://m.edso0.ru/5a859d16
aJIOMHHUS, 0JIOBA I CBUHIIAY.

Pemenue 3a1a4 v BBIIOJIHEHUE

51 npakHeHuH 1Mo TeMe « COeAUHEHUS Bubmmorexa [IOK
yrip https://m.edso0.ru/5a859d16
AJIOMHUHUS, 0JI0BA U CBHUHIIAY.

[IpakTnueckas pabora Ne 4 «Pemienue
52 AKCIIEPUMEHTATBHBIX 3a/1a4 TI0 TEME
«MeTansl TIaBHBIX MOATPYIIID.
OO6mas xapakTepucTUKa METaNIOB
. bubmuorexa [{OK
53 nmo6ouHbIX oArpynm [lepuoaudeckoit

CUCTEMBI XUMHNYCCKHX DJICMCHTOB.

https://m.edso0.ru/610d7431
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XpoM: pU3nUecKrue 1 XUMUYECKHE

bubnunoreka LIOK

54 CBOMCTBA BJIEMEHTA M €r0 COETUHEHUH,
s https://m.edso0.ru/9911bef3
MIPUMEHEHHE.
3aBUCHMOCTb KHCIIOTHO-OCHOBHBIX H
55 OKHUCIIUTEIbHO-BOCCTAHOBUTEIBLHBIX bubnuorexa [IOK
CBOWCTB XpOMa OT CTENEHU OKHCIICHUS https://m.edsoo.ru/5afa265d
MeTajuia.
56 Mapranen;: Gu3n4ecKue 1 XHMUIECKHE bubnuoreka [IOK
CBOWCTBA, NIOJIyYCHHE U TPUMEHEHUE. https://m.eds00.ru/039d69c8
57 [Tepmanranat kayius, ero bubnunoreka LIOK
OKHCJIMTENIbHEIC CBOMCTRA. https://m.edsoo.ru/8fad2942
58 Kernezo: Gpusnueckue u XUMUIECKHE bu6mmoteka [JOK
CBOMCTBA, OJIy4YEeHUE U IPUMEHEHUE. https://m.edsoo.ru/1b7f8741
Coenunenus xenesa. [lomydyenne u bu6nmorexa LIOK
59
IIPUMEHEHHE €TI0 CILIABOB. https://m.edsoo.ru/9ebff2fd
ITpakTruyeckas padora Ne 5
60 «ITomyuyenne conn Mopa u
HCCIEOBAHUE €€ CBOMCTBY.
Menb: QU3NIECKUEe B XUMHUICCKHE
61 CBOMCTBA AJIEMEHTA M €r0 COCTMHECHUI bubmorexa LOK
’ https://m.eds00.ru/2bc0f954
WX IPUMEHEHHE.
Pemrenue 3a1a4 u BBIIOJHEHHE
62 npaxHenui no teme « CoeTuHeHNs bubmmorexa TTOK
yrp https://m.edsoo.ru/a8b83d83
Kere3a U MeIn.
Pemrenue 3a1a4 u BBIIOJHEHHE
63 npakHeHuit o reme «CoequnHeHns bubmrorexa LOK
yrp https://m.edsoo.ru/a8b83d83
Kere3a u MeIn.
64 [IpakTuyeckas pabora Ne 6 o Teme
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«ITonyuenne MEAHOTO KyrIOpOCay.

65

66

67

Cepebpo u 30710TO: TIOJIyYCHHE,
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA,
HpI/IMeHeHI/Ie HpOCTBIX BCIIICCTB U UX
COCINHCHHUM.

[{uHk ¥ pTyTh: PU3NYECKUE U
XMMHYECKHE CBOICTBA 3JIEMEHTOB U
€UX COCUHEHUN, UX MPUMEHEHHE.
Pemenuie 3a1a4 v BHIIOTHEHUE

ynpaxHeHuit no reme «CoennHeHus
cepebpa, 30510Ta, IUHKA U PTYTHY.

bu6nmmoreka [IOK
https://m.edso0.ru/2b7e9510

bubnuoreka [{OK
https://m.edsoo.ru/b1f2beal

68

Pemenue 3a1a4 1 BbIIOJIHEHUE
ynpaxHeHui o reme «CoequHeHUs
cepebpa, 30J10Ta, IIUHKA U PTYTH».

69

[IpakTnueckas padbora Ne 7 «Pemmenue
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«MeTaTbl MOOOYHBIX MOATPYTII.

70

71

Oo6o011aro1iee MOBTOPEHUE 110 TEME
«MerTaisl IJIaBHBIX U TOOOYHBIX
TPy,

Kontponsnas padora Ne 2 o teme
"Mertans!"

but6mmorekxa [IOK
https://m.edso0.ru/83f63ea3

72

Atom. CocTaB aTOMHBIX SJIEp.
XuUMHU4YeCKHUH 3j1eMeHT. M30TOMbI.
S nepHbie peakuuu.

but6mmorekxa [IOK
https://m.edso0.ru/59c112ee

73

Atom. CocTaB aTOMHBIX SJIEp.
XuMuueckuit diieMeHT. M130TombL.
SnepHble peakuum.

bubnunoreka LIOK
https://m.edso0.ru/59c112ee



https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee

74

CTpoeHue IEKTPOHHBIX 000JI04EK
aTOMOB, KBaHTOBBIC YHCJIa

bubnunorexa LIOK
https://m.edsoo.ru/b4d9fffa

75

DNEeKTPOHHBIE KOH(PHUTYpaIlud aTOMOB
3JIEMEHTOB B OCHOBHOM H
BO30YXIEHHOM COCTOSTHUU.
DJNEeKTPOHHBIE KOH(PHUTYpaIUK HOHOB.
DNEeKTPOOTPULIATEILHOCTD.

bubnunorexa LIOK
https://m.edso00.ru/8149e846

76

[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucTeMa XUMHYECKUX
anemeHToB /1. V1. Menpeneena, CBsI3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB.

bubnunoreka LIOK
https://m.edso0.ru/16957c01

77

Bunnl xumnueckou cBs3u. MexaHu3MEl
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
BanenTHOCTE M BaJIeHTHBIE
BO3MOKHOCTH aTOMOB. CBs3b
3JEKTPOHHOU CTPYKTYPBI MOJIEKYJI C X
r€OMETPUYECKUM CTPOEHUEM.

bubmmoteka IIOK
https://m.edsoo.ru/5a8072af

78

HNonnas, Meramnuyeckas 1 BOJOPOAHAS
CBA3b. MeXMOJIEKyIISIpHBIE
B3auMMOJICHCTBHS.

but6mmorekxa [IOK
https://m.edsoo.ru/3d2ca093

79

BeniecTBa MoJieKyIsIpHOTO U
HEMOJICKYJISIPHOTO CTpOCHUS. THITBI
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

but6mmorekxa [IOK
https://m.edsoo.ru/e167635b

80

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
VcTuHHBIE U KOJJIOUIHBIE PACTBOPHI.
Kpucramnoruapatsl.

bubnunoreka LIOK
https://m.edsoo.ru/da2c70e4



https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4

[IpencraBneHuss 0 KOMIUIEKCHBIX

bubnunorexa LIOK

81
COCAMHEHMSIX: COCTAaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
82 IIpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [JOK
COEAMHEHMX: COCTAaB U HOMEHKJIATypa https://m.edso0.ru/8c66b12a
O6o0mmaroriee MOBTOPEHHE 110 TEME
83 «CTtpoeHue BelecTsa 1 MHOrooopasue Bubmaorexa ITOK
P p https://m.edsoo.ru/8d2c6a3a
BEIIECTBY.
O06006111ar011IEE IOBTOPEHHUE 10 TEME
84 «CtpoeHue BemeCTBapH MHOrooopasue buGnuorexa [IOK
P P https://m.edsoo.ru/8d2c6a3a
BEIIECTBY.
KonTponbnas padora Ne 3 o reme
85 «CTpoeHue BelecTBa 1 MHOroooOpasue bubmorexa [IOK
P P https://m.edso0.ru/70a60aa4
BEIIECTBY.
Knaccudukanmsi XuMuueckux peakimia
B HEOPTaHUYECKOW U OPraHUYECKON
86 XUMUHU. 3aKOH COXPAHEHUS MACCHI bubmuoreka [IOK
BEIIECTB; 3aKOH COXPAHECHUS U https://m.edsoo.ru/6335cdd2
MIpeBpAIeHHs SHEPTUU TIPU
XUMHUYECKHUX PEaKIHIX
TennoBsie 3¢ HeKTh XUMUYECKUX
87 eakuii. TepMoxXuUMHUYECKHE bubmmorexa TIOK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brrurcnenus mo ypaBHEHUSIM
88 XUMHAYECKUX PEAKIIUN U bubnnorexa [IOK
p https://m.edso0.ru/87b13954
TEPMOXUMHUYCCKHM YPABHCHHSIM
CKopocTh XMMHUECKOH peakluu, e€
89 3aBHCUMOCTH OT pa3iIHyHbIX (DaKTOPOB.

Karanus u katanuzaropsl. 3aKoH



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

JEUCTBYIOLIUX MaccC.

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

90 Xumuueckoe pasHoBecue. Koncranra bubnnorexa LHOK
P ' https://m.eds00.ru/30952f9b
paBHOBECHSI.
Penrenne 3ana4 ¥ BEITOJTHEHHE
91 YIpaXHEHUH 10 TeMe « XUMHUUYECKOe
PaBHOBECHEY.
Penrenne 3a1a4 ¥ BBIIOJTHEHHE
92 yIPaXKHEHUH 10 TeMe « XMMUYECKOe
PaBHOBECHEY.
[IpakTuueckas padbora Ne 8 o Teme
93 «CKOPOCTh XUMHUYIECKUX PEAKITHH.
XHUMHYECKOE PABHOBECHEY.
DIEKTPOTUTHYECKAS TUCCOIMAITHS.
CuiibHBIE U CJTa0bIe DJIEKTPOJIUTHI.
94 Crenens muccormanuu. MoaHoe bubnnorexa [JOK
a Hat. . https://m.edsoo.ru/5f766bdf
pOMU3BeICHNE BOIBI. Bo1opoaHbIi
nokazarens (pH) pactBopa
bubmmoteka IIOK
95 HouHbIe ypaBHEHNS
P https://m.eds00.ru/5£766bdf
but6mmorekxa [IOK
96 Honusie ypaBHEHUS
P https://m.edso0.ru/5f766bdf
I'maponus coneit. Peakiuu,
97 IIPOTEKAIOIINE B pACTBOpPAX bubmmorexa TIOK
P P p https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
I'mnapoim3 coneit. Peakmum,
P bubnunoreka LIOK
98 MMPOTEKAIOIINE B paCTBOPaX

SJICKTPOJHUTOB

https://m.edso0.ru/09d5a9bd



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

99 eakuuu. MeTo1 3JIeEKTPOHHOTO buGnuorexa [IOK
DEAKIITH. a P https://m.eds00.ru/56226060
OastaHca.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE

100 eakuu. MeTo DIIEKTPOHHOTO buGnuorexa [IOK
P ' P https://m.eds00.ru/56226060
Oairanca.

OKUCIIUTEIIBHO-BOCCTAHOBUTEIIbHBIE

101 eaxkru. MeTo1 3JI€EKTPOHHO-UOHHOT'O bubnnorexa [IOK
PCAKIH. A P https://m.eds00.ru/fb691387
Oairanca.

OKUCIIUTEIIBHO-BOCCTAHOBUTEIIbHBIE

102 eakuuu. MeTo1 3J1eKTPOHHO-UOHHOT'O Bubmiorexa OK
DCAKIIH. a p https://m.eds00.ru/fb691387
OastaHca.

OKUCIIUTEIIBHO-BOCCTAHOBUTEIIbHBIE

103 €aKuu. MeToI DJIEKTPOHHO-HOHHOT'O bubnmorexa HOK
DEAKIIH. A p https://m.edso0o.ru/fb691387
Oaianca.

104 XUMHYECKUE NCTOYHUKH TOKA.

DNEKTPOJIN3 PaCcIIaBOB.
bubnmorexa LIOK

1 .

05 D7IEKTPOIIU3 PACTBOPOB https://m.edsoo.ru/93fb97d2
but6mmorekxa [IOK

1 .

06 DIEKTPOJIH3 PACTBOPOB https://m.edsoo.ru/93fb97d2

107 O6o0maroriee MOBTOPEHHE 110 TEME bubnuotexa [JOK
«XVMMHYECKHE PEAKIIHI. https://m.edsoo.ru/c161eb85

108 O6o061maroniee TOBTOPEHUE IO TEMeE bubmmoreka [JOK
«XUMHYECKHE PEAKITHI. https://m.edso0.ru/c161eb85

109 KonrtponbHas pabora Ne4 o reme bu6muoreka [JOK
"Xumudeckue peakuuu'. https://m.edsoo.ru/a8a0a930

110 Ponb xumum B oOecrieueHun but6mmoreka [IOK



https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
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https://m.edsoo.ru/a8a0a930

YCTOWYMBOr'O Pa3BUTHSI YEJIOBEUECTBA.
[lonsiTHE 0 HAyYHBIX METOAAX
HCCIEA0BAHUS BEUIECTB. XUMHUUYECKOE
3arpsi3HEHUE OKPYIKAIOLIEH Cpeabl U
€ro MOCJIE/ICTBHUS.

XuUMHS U 310pPOBbE YEIIOBEKA.

https://m.edsoo.ru/080fe1f0

111 JlekapcTBeHHBIE CpencTBa. XUMUS 1 bubmmoreka [JOK
num. Pois xumMuu B obecriedueHun https://m.edsoo.ru/a6552721
MUIIEBON O€30MacCHOCTH
112 KocMmernueckne u napdroMepHbie 1 bubmmoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHenme
113 CTPOUTENBHBIE U KOHCTPYKIIMOHHBIE 1 bubmroreia LIOK
P TPy https://m.eds00.ru/61e69003
MaTepHuabl
XUMHS B CEIbCKOM XO3SIICTBE.
114 Oprannueckue 1 MUHEPAJIbHbBIE 1 buomoreia LIOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
115 O6o061matoiiee MOBTOpPEHUE 12
OBUIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME



https://m.edsoo.ru/080fe1f0
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






