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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oeneparuu Ha nepuoy 10 2025 roma» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuszyeMoe B yciaoBUiX —AuddepeHInpOBaHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3anusax NpodecCuOHaTbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIENIEH, COAEpXKaHUs,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYCHHE TPEACTABICHUS O IENX, COJACpPXKAHUU, OOIIeH CTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHHUs Y4eOHOTOo MaTepHuayia, KOJUYECTBEHHBIX W KAaYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriyOJI€HHOTO N3YUEHUS XUMUU:



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

e JaET NMPHUMEPHOE pacmlpeliejieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3ydeHUsl MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (MMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YEeHHMEM XHUMUUM Ha YPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEesThCsl B COOTBETCTBUM C HANpaBlI€HUEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YIUIYOJEHHOTO W3Y4YEHMs] HANpaBJIEH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHUs B OpTaHU3AIUAX MTPOPECCHOHATBEHOTO 00pa3oBanus. Hapsamy ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLHMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIiIyOJIEHHOTO H3y4eHHs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznmuuusx 0a30BOro u yriyoJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
u TepMoauHamMuku. WM3ydenue mnepuommueckoro 3akoHa u llepuommueckoi
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpaszoBaHus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrcs 0co00e BHUMAaHHUE BOMIPOCcaM 00 3JEKTPOHHBIX 3PQeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTrep [JOMOJIHEHUH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeJMeTa B JIaHHOM Cllyyae akleHT OyJeT caeilaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M JHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3a, IPEICTABICHUA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTFHOTO  PACCMOTPEHUS XMMHUYECKON OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY)KaT OCHOBOM I W3Y4YCHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHEe MpenMera «XUMHs» Ha YriayOlnEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

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

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B oOOecreueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn paluoOHAIBHOIO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYCCKUX 3HAHUN N1 OOBSICHECHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIINH 3KOJOTHIECKON OE30MacHOCTH MOCIIEICTBUN
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl MPUOOPETEHUS! YMEHHI OpPHUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUIMNA LEIOCTHOM CHUCTEMBI CPEJHEro oOHIero oO0pa3oBaHUsA IPHU WU3YYEHUU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUH TIPHPOJIHI,
YBAXEHUS K TPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECCKUX U
MPUKJIAAHBIX HMCCIEIOBAHUNA B XUMUH, (HOpMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opmMupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHUH Ha YTIIyOJICHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

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

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

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

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01Ias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, HW30MEpU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmysna, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHME MOJICKYJ] alKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOMHOM CBA3M, MOJIMMEpU3anuu U okucieHus. [IpaBuio MapKOBHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMu Ha TPOMHYIO CBs3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEAKLMU 3aMEIICHUs B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpPE aJKUJIBHBIX PpPaJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadotku. CnocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTIEBOJOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOUHd. B3auMoaencTBHE IUTraJIOTCHAIIKAHOB C MarHueM M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHOW BOJBI, pacTBOpa IEpMaHTraHaTa Kalivis, B3aWMOJICHCTBUE AallEeTWIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICTUPOBAHUE MOJIEKYJ
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusudyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. JleficTBHE 3TaHOIAa U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJICHIVIMKONb W TiaulepuH. Dusznueckue H
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m uenoBeka. (CrnocoObl TONy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06bI osryueHus: U npuMeHeHue geromna. GenonpopmanbaeruaHas CMOJIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. Du3MuecKue CBOMCTBA allbJIETUAOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus v HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuuss STepUPUKALMM, PEAKIUU C YYacTHEM YIJIEBOAOPOJIHOTO paJuKaja.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenn BbICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHE W XUMUYECKHE CBOMCTBA: THUAPOJIU3 B KHUCIOW M
IIEJIOYHOM Cpeie.

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

MBp11a Kak COJIM BBICIINX KapOOHOBBIX KUCJIOT, MX MOIOIIIEe JEHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIINE U HEBOCCTAHABIMBAIOLIKE AUcaxapuabl. I 'naponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMApOJIU3, KaYeCTBEHHAs pEaKkius C HOJO0M. XHMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aMMOJICHCTBHE 3TAHOJA C HATPHUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIEPUMEHTAIBHBIX 33/1ad 10 TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moiekyn, obmas (opmyna, U30MepHsi, HOMEHKIaTypa U (U3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwiIMHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MoJieKyJie aHuiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuEe aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEepUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIPHBIC COeIMHEHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

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

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBL. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHue MoJIeKyJIsipHOM (OpMysibl OpPraHMYEeCKOTO COCAWHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WUIW MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMyIibl
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU M3YYEHUH OPTaHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, €IUHUIIBI HU3MEPEHUsS, CKOPOCTb, SHEPIus,
Macca.

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



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siaep. XUMUYECKU 351eMeHT. M3oTonbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NMEPUOIAYECKOrO 3aKOHA U [lepHOIHYECKON CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KpartHbeie cBaA3u. Bonxopoanas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

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

[Tonsitue o nucnepcHbix cucreMax. MctuaHble pacTBopsl. [lpencraBinenue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukainuys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBUATLHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas auccornuainusi. CuibHbIE W ClIa0ble DJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

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

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3ioKEeHHE TEPOKCHUIA BOJOPOJA B MPUCYTCTBUM KaTalIM3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢uzndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ aloreHoBoAOpoOibl. BaxxkHeumme KUCI0pOACOaepKae
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopona. Ou3znyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHOU KucioTel. [IpuMenenne cepbl U €€ COeTUHEHNN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE YTOOpEHNS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B NOpuUpoje. AJUIOTPOIHBIE  MOIU(DUKALUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTBIX BEHIECTB, 0OPa30BAaHHBIX YIIEPOJIOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamwioB B [leproanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampsbkeHui  metamwioB.  OOmume  crmocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MYECKHE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMICTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COCIUHEHHIA.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoArpynn  (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [loydyeHne u npuMeHeHrue xpoma.

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

du3nyeckre U XMMUYECKHE CBOMCTBA JKeJie3a U ero coenuHeHuil. OKcuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

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

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

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
M3yueHHe oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHLKIIBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [IpoMbIIeHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumuu B 0O6ecrieyeHuH SHEPreTHIeCcKoi 0€30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

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

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

XUMHUS B CEILCKOM X03icTBe. OpraHndyecKre 1 MUHEpaIbHbIe yI00pEHNS.

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

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIW W MOJAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHU4ecKol XUMUM B 11 Kiacce OCyIIeCTBISIETCA Y€pe3 MCIIOJIb30BaHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHaJlU3, CUHTE3, Kiaccudukalius, nepuogudHOCTh, HAOIIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCHUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOACTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYNE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 1M U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

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

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€YECTBEHHON XMMUM;

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



WHTEpeca M MO3HABATEIbHBIX MOTHUBOB B TMOJYYEHUH M MOCIEIYIOIIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMHUYCCKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

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

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KypeHUs1);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYaJbHOW TPACKTOPUHU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOMIICHUS K TPHUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAIMOHAIBHOTO NPUPOOTOJIb30BAHHUS;

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

HaJIM4Yusl Pa3BUTOrO 3KOJOTHYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY’KalollleM MUpE Kak O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbl, B PEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOANIUX B HEM U3MEHEHUHN, YMEHUS JiejaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K O3HAHUIO, UCCIIEI0OBATEIIbCKOMN AeATEIbHOCTH;

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

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHeHU(PHUKY METOJI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0OBaHNE, HAOTIOACHHIE, U3MEPEHHE, IKCTIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHbBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIIBHOCTU C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU I KJIacCU(PUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XUMHUYECKOU



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAyYHOTO TO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHMS U BBIBOBI OTHOCUTENBHO JIOCTOBEPHOCTHU PE3YyJIbTAaTOB MCCIIEA0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 33Jay, HPUMEHEHUIO pa3JInYHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTABIICHHUS], KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKOM uH(pOpMauen: MpPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a/1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY}KI[36MOI‘/JI TEMBI B X0J€ JUajora U/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMH IPHU BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyX/IeHHsI 1 OOMEHa MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBaTh MpEIaraéMblii  aJlfOPUTM JACUCTBUM mpu
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUN, BUIBI ACSATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHs»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SIHEPTreTUIECKON 1



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJloBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHAST
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpuAu3alusg AaTOMHBIX OpOuTaneil, HWOH, MoJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHAThHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reoMeTpuueckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHUCTIOPOJI- M a30TCOJEPIKAINE OPTaHUYECKUE COCTUHEHHS, MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIWHCHHS; TCOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3BIK XMMHUH, MHPOBO33PEHUYCCKHUE 3HAHUSA, JIS)KAIINE B OCHOBE
MOHUMAHUS MIPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIM U Me30MEpHBIN 3dekTor, opueHTanTsl | u Il pona);
dakToNoTUYECKNEe CBEACHHS O CBOICTBAaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TTepepadboTKu HePTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSITHS MPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJICTHBIX) (DOPMYJT OpraHUYECKUX
BEIIICCTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TMOCPEICTBOM  COCTABJICHHS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHCHHIA,



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

c(hOpMHPOBAHHOCTh YMEHHUMN: yCTAaHABIMBATH MPUHAIC)KHOCTh M3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUICPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, TUBUHWUI, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

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

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiiepoBa 1j1s1 0OBbSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

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

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB TIEPEePadOTKH;

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

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



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PacCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKa, CBS3aHHOW C MepepadoTKOH
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUN DJKCIEPUMEHT (MOJyYeHHUE U U3YYEHHE CBOWMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpamieHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM O00OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHUYECKH I1eJIeCO00pa3HOTO MOBEACHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TToka3zaress [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

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



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmIass u HeopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEUICHUU MPOOJIEM HKOJOTHMUYECKOM, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TPUPOIHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOP, BJIEKTPOIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOIUTHUYECKOW IUCCOLMAIUU, MEPUOANUECKUI
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpPMOJMHAMHUYECKMX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPaIlCHUIH;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICGHTHOCTh M CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTAUIMYECKON PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOpMUPOBAHHOCTh ~ YMEHHH:  KJIacCH(UUUPOBATH:  HEOPTaHUYECKUE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

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

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX JJIIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNn», «OCHOBHOE M BO30YXIEHHOE IHEPreTUYECKUE COCTOSHHUS aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEUIECTBAMHU C
MOMOIIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIU3a;  PeaKuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEpPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTU YEJI0OBEKa U B TIOBCEIHEBHOM KU3HH;

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

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH pPACUETHl: C HCIOJIb30BAHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
pEeaKIuy; 3HAYEHUS BOJOPOAHOrO IMOKAa3aTessl pacTBOPOB KHCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OmpeneIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WIIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKIACHUE KaUeCTBEHHOIO COCTaBa HEOPIaHMYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMH M JIA0OPATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocyoM u 1abopaTopHBIM O00OpyJOBaHUEM, OOpaIIeHHsi C BEMIeCTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeapl W JOCTHKEHUA €€ YCTOMYMBOIO Pa3BUTHSA, OCO3HABaTh OIACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UCTOUYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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3.2 P 8 A 21 1 1

keToHbl. KapOoHOoBBIEe KUCTOTHL. CIIOKHBIE




s¢upsl. XKupsr

3.3 VriaeBonsl 9

Hroro no pazneny 41

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. beku 12

Htoro no paznemny 12

Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

51 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmerast 31 1 3
2.2 Mertabl 23 2
Hroro no pazgeny 54
Pa3znen 3. XumMus u :KH3HB
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHusl

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[IpeameT 1 3HaYEHUE OPraHUYECKON
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCIMHEHUN. X UMUYECKHUI
sKcriepuMenT: O3HaKOMIICHHE C 00pa3amMu
OpraHMYECKUX BEIIECTB U MaTepualaMy Ha
UX OCHOBE.

05.09.2023

DJEKTPOHHOE CTPOCHHE aToMa yriiepoa
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHUS ).
BasneHTHBIE BO3MOKXHOCTH aTOMa yIiiepoa

XUMHYECKas CBSI3b B OPraHUYECKHUX
coenuHEeHUsIX. MexaHu3Mbl 00pa30BaHUS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuil A. M. Bytneposa.
XVMMHUYECKUI IKCIIEPUMEHT: OIIBITHI 10
MPEBPALEHUIO OPTAaHUYECKUX BELECTB MpU
HarpeBaHuu (TU1aBJIeHUE, OOYTIMBaHUE U
TOpEHHE).

Buns! nzomepuu: CTpykTypHas,
IIPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE
3(EeKTH B MOJIEKYJIaX OPTaHUIECKUX

06.09.2023

07.09.2023

12.09.2023

13.09.2023




COeIMHEHUN. XUMUYECKUN IKCIIEPUMEHT:
KOHCTPYMPOBaHUE MOJEIIEH MOJIEKYJI
OpPraHUYECKUX BEILECTB.

[IpencraBnenue o knaccupukanuu u
cucrematnueckas Homenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

14.09.2023

Knaccudukanus peakiuii B opraHu4ecKoi
XUMUHI

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
TEME

19.09.2023

20.09.2023

10

11

AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopmyna, HOMEHKIAaTypa U U30Mepus,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOECHHUE MOJIEKYJ. XUMUYECKUN
SKCIEPUMEHT: MOJEIUPOBAHUE MOJIEKYII
YIIIEBOJOPOAOB U rajOre€HIIPOU3BOIHBIX
YTIIEBOJOPOIOB.

®dusnuecKkue U XUMHYECKHE CBOWCTBA
aJIKaHOB. XMMHUUYECKUHN SKCIIEPUMEHT:
u3yyeHue (PU3NYeCKUX CBOMCTB
YIJI€BOAOPOAOB (PaCTBOPUMOCTB).
HaxoxneHnue ankaHoB B IPUPO/IE.
CriocoObI nostyueHus 1 IpUMEHEHNE
aJIKaHOB

21.09.2023

26.09.2023

27.09.2023

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, OCOOCHHOCTH
CTPOCHUS M1 XUMHUYECKHX CBOHCTB, CIOCOOBI
MOJIY4YCHHA U MPUMCHCHUC

28.09.2023




13

14

15

Pemenne pacy€THbIX 3a1a4 HA
OTIpeIeTICHUE MOJICKYJIIPHOM (hOPMYITBI
OpPTraHUYECKOTO BEIIECTBA [0 MACCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOIAIIMX B €r0
cocrtas. Cucremarn3anus 1 00001IeHE
3HAHUM I10 TEME

AJIKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CrpyKTypHas 1 LUC-TPaHC-U30MEpUs
AJIKEHOB

®du3nyecKue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBA.
XUMHUYECKUH dKCIIepuMeHT: M3yuenue
(bU3MUeCKUX CBOICTB yrI€BOI0POIOB
(pacTBOPUMOCTD), KAUECTBEHHBIX PEaKIUil
YTJIEBOJOPOOB Pa3JIMUHBIX KJIACCOB
(oGecrBeunBanre OPOMHOM UM MOJTHOU
BOJIbl, PACTBOpA IIEpMaHraHaTa Kajaus,
KayeCTBEHHOE OOHapyKeHHe yriepoja u
BOJZIOPOZA B OPraHUYECKUX BELICCTBAX.

03.10.2023

04.10.2023

05.10.2023

16

17

18

CrniocoObl MostydeHus U IpuMeHEeHue
AJIKEHOB

[IpakTuueckas padora Ne 1 o reme
"ITosrydyeHune 3TUIIEHA U U3YYEHHUE €TI0
CBOMCTB"

Pemenue pacuéTHbIX 3a1a4 Ha
OTIpeIeIeHUE MOJIEKYIIIPHON (hOPMYJIBI
OpPraHMYECKOI0 BEIIECTBA 10 MacCe

10.10.2023

11.10.2023

12.10.2023




(006BEMY) IPOYKTOB CrOpaHus, 1O
KOJIMYECTBY BellecTBa (Macce, 00bEMY)
NPOJYKTOB PEAKIIMU U/MITA HCXOTHBIX
BEIIICCTB.

19

AJKkanueHbl: CONPsHKEHHBIE,
M30JIUPOBaHHbIC, KYMYJIHPOBAHHBIE.
OCc0o0CHHOCTH AJIEKTPOHHOTO CTPOCHUS

17.10.2023

20

21

22

23

24

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JIUEHOB

CrniocoObl oNTy4eHusl ¥ IPUMEHEHHE
aJIKaJANeHOB. XUMHYECKUI 3KCIIEPUMEHT:
03HAKOMJICHHE C KOJUICKIMSIMU KayqIyKOB H
PE3HHBI.

AJKUHBI: TOMOJIOTHYECKH psifl, o01Ias
dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
dbuznyeckue cBoiicTa

XHUMHUUYECKUE CBOMCTBA aJIKUHOB.
XUMHUYECKUH dKCIIepuMeHT: M3yuenue
KAueCTBEHHBIX PEAKLUN YTI€BOLOPOI0OB
pa3IMYHBIX KJIACCOB (B3aMMOJEICTBHE
aleTUJIEHa C aMMHA4YHbIM PaCTBOPOM
okcuma cepeopa(l)).

KauecTBeHHEIC pPCaKkru Ha TpoﬁHon CBA3b

18.10.2023

19.10.2023

24.10.2023

25.10.2023

26.10.2023

25

CrniocoObl nostydeHus U IpuMeHEeHue
AJIKMHOB

07.11.2023

26

Pemienue 3agau: pacu€Tsl 0 ypaBHEHUIO




XUMHYECKON peaKkuu

08.11.2023

27

28

29

Cucremarusanys U 0000IeHrE 3HAHUHN 110

TEMEC

ApeHBbI: TOMOJIOTHYECKUN Psifl, 00IIas
dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OeH3o11a U TOIyoJa, uX (GU3NYEcKue
CBOMCTBaA

XHUMHUYECKHE CBOMCTBA APCHOB: pCaKIIUH
3aMCIICHUA

09.11.2023

14.11.2023

15.11.2023

30

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOEIMHEHMS], OKMCIIEHHE TOMOJIOTOB
OeH3ona

16.11.2023

31

32

33

34

Oco0eHHOCTH XUMHUYECKUX CBOUCTB
CTHpOJTA

Pemenue pacu€THbIX 3a1a4 Ha
OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI
OpPraHMYECKOT0 BEIIECTBA, YCTAHOBJICHNE
CTPYKTYpHOU (pOpPMYIIbl OpraHMUECKOTO
BElIeCTBa Ha OCHOBE €r0 XMMHUYECKUX
CBOWCTB WJIU CIIOCOOOB MOTY4EHHUS.

CriocoObI nostyueHus 1 IpUMEHEHNE
apeHoB

I'enernueckas cBs3b MCKAY pa3IMIHbIMU
KJlacCaMH yIrjI€BOJOpPOJ0B

21.11.2023

22.11.2023

23.11.2023

28.11.2023

35

Pacuérel no ypaBHEHUSIM XUMHUYECKHUX
peakmuii. Cucremaruzaius u 0000IIeHHEe
3HAHUH 110 TEME

29.11.2023




36

[Ipupoaustii ra3. IlonytHsie HEDTAHBIC
rassl

30.11.2023

37

38

39

KameHnHbI#1 yroiib 1 IpOyKTHI €70
nepepadoTKu

Hedtb 1 criocoOsl e€ nepepaboTKu.
[TpumeHeHue TpoAyKTOB nepepaboTKu
HedTu. XUMUYECKUN IKCIIEPUMEHT:
03HAKOMJICHHE C KOJUIeKIusIMu «HedTb» u
«YTOJIbY.

I'eneTnyeckas cBs3b MECKAY pa3JINYHbIMU
KJlacCaMH yrjieBodOpOa0B

05.12.2023

06.12.2023

07.12.2023

40

[Maorenonpon3BoAHbBIE YIIIEBOAOPOIOB:
AIEKTPOHHOE CTPOEHHE; PEaKLIuu
3aMEeIIeHUs TaJIoTeHa

12.12.2023

41

JleWicTBue 1Ienouei Ha
rajoreHnpoun3BoiHbIe. B3anmonaeiictere
JIATAJIOTCHAJIKAHOB C MarHUEM M [IUHKOM

13.12.2023

42

43

Cucremaru3zanus 1 00001IeHHE 3HAHUH 110
pazneny "YrieBonopoasr"

KonTtponbHas pabora o teme
"Vranesonopoast"

14.12.2023

19.12.2023

44

Hpe}IeJ'IBHI)IC OAHOATOMHBIC CIIMPTHI:
TOMOJIOTHUYECKUH psif1, oOmiast popmya,
CTPOEHUE MOJIEKYJI, H30MEpPHUS,
HOMEHKJIaTypa, KJlacCu(pUKaIHs,
¢du3nueckre CBOUCTBA

20.12.2023

45

XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJHOATOMHBIX CIUPTOB. X UMHUYECKUI

21.12.2023




46

HKCIIEPUMEHT: PACTBOPUMOCTD PA3JIMYHBIX
CIIUPTOB B BOJIE, B3aUMOJICHCTBHE ATaHOJIA
C HATPHEM, OKHCIICHHE STUIIOBOTO CIIUPTA B
aJIbJIETU]] HAa PACKAIEHHON METHOM
IIPOBOJIOKE, OKHUCIICHUE ITHJIOBOTO CITUPTA
JUXPOMATOM KaJius (BOZMOXKHO
HCII0JIb30BAaHUE BUJIEOMATEPHAIIOB).

CriocoOsbl MNOJIY4YCHHA U IPUMCHCHUC
OJITHOATOMHBIX CIIMPTOB

26.12.2023

47

[IpocTeie 3¢hupbl: HOMEHKIATYpa U
U30MepHsi, 0COOCHHOCTH (PU3NYECKUX U
XMMHYECKUX CBOWCTB

27.12.2023

48

MHOroaroMHbIE CIIUPTHIL: ITUICHIIUKOIb U
[JIMLEPHUH, UX QU3NYECKHE U XUMHUYECKHE
CBOMCTBA. XMMHUYECKHUI SKCIIEPUMEHT:
peaKus TIINLIEepUHA C THIAPOKCUIOM
meau(Il).

28.12.2023

49

50

51

CrniocoObl 1osy4eHus U NpUMeHEeHue
MHOTOATOMHBIX CITUPTOB

@DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHe
cBoiicTBa. TOKCMYHOCTH (peHoa

Xumudeckue cBoicTBa (heHoma

09.01.2024

10.01.2024

11.01.2024

52

53

CrniocoObl nostydeHus U IpuMeHEeHue
dbenona

[Ipaktudeckas padora Ne 2. Pemenue
AKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"CriupThl U peHobI"

16.01.2024

17.01.2024




54

Cucremarusanus U 0000ILEHUE 3HAHUN 1O
TEME

18.01.2024

55

AJIBI[CFI/II[BI 1 KCTOHBI: 3JICKTPOHHOC
CTpOEHUE KapOOHMIBHOM IPYTIIIHI;
TOMOJIOTHYECKHUE PsIIbI, 001as opmyia,
U30MepHs U HOMCHKJIaTypa

23.01.2024

56

57

58

AJ'IB,I[GFI/II[H 1 KCTOHBI: (1)I/ISI/I‘ICCKI/IC
CBOﬁCTBa; pCakuuu nNpuCoOCANHCHUS

Peakuuu okucneHus 1 KauecTBEHHbIE
pEaKIMU aJIbJIETUA0B U KETOHOB.
XUMHUUYECKUH 3KCIIEPUMEHT: KaueCTBEHHbIE
pEaKMU Ha albJIeru/bl (C THIPOKCUAOM
nnamMuHcepeopa(l) u ruapokcugom
memu(Il)).

CriocoOb! nostyueHus aabAeruI0B U
KETOHOB

24.01.2024

25.01.2024

30.01.2024

59

60

KontponbHas padota no teme «CrnupThI.
®enonsl. Kapbonuncoaepxariue
COETMHEHUS».

OIIHOOCHOBHBIC MMpEaACIIbHBIC Kap60HOBBIC
KHUCJIOTHI, 0COOEHHOCTHU CTPOCHUSA UX
MOJICKYJI

31.01.2024

01.02.2024

61

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKue CBOCTBa

06.02.2024

62

XHUMHUYECKHE CBOMCTBA MTPEACIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMUYECKUN SKCIEPUMEHT: XUMUYECKHUE

07.02.2024




CBOICTBa PacTBOpa yKCYCHOM KHUCIIOTHI.

63

64

65

66

OcoOEHHOCTH CBOMCTB MYpPaBbHHOM
KHCIOTE. MHOTOOOpa3ue KapOOHOBBIX
KHUCJIOT

OCco0EHHOCTH CBOWMCTB: HEMPEICTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnoT. [IpencraBureny BICIIMX
KapOOHOBBIX KUCIOT. [loHsATHE O
MIPOU3BOIHBIX KAPOOHOBBIX KUCIOT

CrniocoOblI MoTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN PSIJI,
oOmas popmyna, U30MepHs U
HOMEHKJIaTypa

08.02.2024

13.02.2024

14.02.2024

15.02.2024

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

20.02.2024

68

69

70

Pemienne pacu€THbIX 3aa4: IO YPABHEHUIO
XAMHYECKOW PEaKIU, Ha ONPEIECIICHUE
MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUUECKOTO
BeIIleCTBA

[Ipaktudeckas padora Ne 3. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Kap6onoBsie kucinotel. CiaoxkHbIe YPUpH"
Kupsl: ctpoenue, pusndeckue u
XUMHYECKHE CBOMCTBA (THAPOIU3)

21.02.2024

22.02.2024

27.02.2024

71

OcoOEHHOCTH CBOWCTB JKHPOB,
COJIEPKAINX OCTATKU HETIPEICITbHBIX

28.02.2024




JKUPHBIX KUCIIOT. JKUpBI B IpUpOLE

72

73

74

MpbU1a KaK COJIM BBICHIUX KapOOHOBBIX
KHCJIOT, UX MooIlee Aeiicteue. Ilonsatue o
CHHTETUYECKUX MOIOLIMX CPEACTBAX
(CMO)

['eneTnueckas CBsI3b yrieBOI0OPOIOB U
KHUCJIOPOJCOACPKAIIMNX OPTaHUYECKUX
BEIISCTB

Pacuétbl o ypaBHEHUSM XUMHUYECKUX
peakui

29.02.2024

05.03.2024

06.03.2024

75

Cucremarusanus U 0000IEHUE 3HAHUN 110
TEME

07.03.2024

76

77

OO61mas xapakTepucTHKa YTIeBOJI0B U
KJaccuukanus yrieBooB (MOHO-, TU- U
HoJIMcaxapubl)

MoHocaxapuapl: pU3NUECKUe CBONCTBA U
HaXO0XXJICHHUE B IIPUPOJIE

12.03.2024

13.03.2024

78

[IpumeHneHue riaKo3bl, €€ 3HAYEHUE B
JKA3HENIESITEIbHOCTH OpraHu3Ma.
XUMUYECKU IKCIIEPUMEHT:
B3aUMO/ICMCTBUE PACTBOPA TIIFOKO3bI C
runpokcugoM meau(ll).

14.03.2024

79

Jlucaxapupl: caxapo3a, MajabTo3a U
nakTo3a. HaxoxaeHue B pupoJie u
NPUMEHEHHE JIUCaXapPH]IOB

19.03.2024

80

[Tonucaxapupl: CTpOEHHUE MAKPOMOJIEKYIL,
duznyecKkue 1 XuMHU4YecKre CBONCTBA,
MpUMEHEHNE. XUMUYECKUH HKCIIEPUMEHT:

20.03.2024




B3aUMOJCHCTBHE Kpaxmajia C HOJ0M.

81

82

[TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX

Pemrenne PaACUCTHBIX 3a1a4 Ha
OIpeCaACIICHNUE JOJIM BEIXOAa ITPOAYKTaA
p€aknuu OT TCOPETHIYECCKHU BO3MOKHOI'O

21.03.2024

03.04.2024

83

Cucremarusanus U 0000IEHUE 3HAHUN 10
pazzueny

04.04.2024

84

85

86

KonTtponpHast pabora o Teme
"Kucnopoacoaepxarniie opraHu4ecKkue
coeuHeHUs"

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MoJIeKyI, o01as popmyna, u3oMepus,
HOMEHKJIaTypa 1 (PU3HYecKre CBOWCTBA

XHUMHYECKHE CBOMCTBA aJII/I(baTI/I‘leCKI/IX
aMHWHOB

09.04.2024

10.04.2024

11.04.2024

87

88

89

90

AHWINH: CTPOEHUE aHWIINHA, OCOOEHHOCTH
XUMHYECKHUX CBOMCTB aHUJIMHA

CriocoObI nostyueHus ¥ IpUMEHEHNEe
annpaTUIECKUX aMUHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
uzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH 0L
AMUHOKHCIIOT

XuMHYecKre CBOMCTBA aMUHOKHUCIIOT, UX

OMOJIOTHYECKOE 3HAUEHUE aMUHOKHUCIIOT.
Cunres u TUAPOJIN3 MCNTUA0B

16.04.2024

17.04.2024

18.04.2024

23.04.2024

91

benku kak npupoaHbie TOTUMEPHI;




CTPYKTYpHI O€JIKOB

24.04.2024

92

93

94

95

XHUMHYECKUE CBOMCTBA OCIIKOB.

XUMUYECKUN SKCIIEPUMEHT: PACTBOPEHHUE
OETKOB B BOJIE, ICHATYpalLUs OEIIKOB MPH
HArpeBaHUH, [IBETHBIC PEAKIIMH HA OCIIKU.

A30TCcoepIKaIIne TeTePOIUKINIECKHE
coenuHeHs. HyKkienHOBbBIE KUCTOTHI:
COCTaB, CTPOEHHUE U OMOJIOTUYECKASI POJIb

[TpakTuueckas pabota Ne 4. Pemenue
SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"A30TcoAepKalle OpraHuuYeCKUe
coenuueHus"

[TpakTuueckast pabota Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"Pacnio3HaBaHuE OPraHUYECKUX
coequHeHuin"

25.04.2024

30.04.2024

02.05.2024

07.05.2024

96

KonTposabHas padbora no teme
"A3oTcoaeprKalye OpraHn4ecKue
coeuHeHus"

08.05.2024

97

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U
METO/Ibl UX CUHTE3a —II0JIUMEPU3ALINS U
IIOJIMKOHICHC AL

14.05.2024

98

[TnacTmaccel. YTunuzanus u nepepadoTka
IJIACTUKA. XMUMHYECKHUI SKCIIEPUMEHT:
03HAaKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TIaCTMAacC,
Kay4yKOB.

15.05.2024




99

OnacToMepsl: HaTypaJIbHbIN
CHHTETHYECKHE Kaydyku. Pe3una

16.05.2024

100

101

102

Bouiokna: HatypanbHbIE, HICKYCCTBEHHBIE,
cuHretnyeckue. [lonumepsl cnenuanbHOro
Ha3HaYECHHUS

Hrorosas pabora

[TpakTuueckast pabota Ne 6. Pemenue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacmo3HaBaHue IJIACTMAacC U BOJIOKOH".
O0600I11IeHNE U CUCTEMATU3AIUS
M3YYEHHOTO MaTepuaa o TeMe
"BbICOKOMOJIEKYJISIPHbIE COSUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
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11 KJIACC

Ne .. | Jlara Tema ypoka XumMuyecKui IHoBTOpEHUE
usyue IKCIIEPUMEHT
HUS
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Beenenue

1.1. 01.09 | Hayunbie MeTOIbI TO3HAHUS B XUMHUU. VICTOYHUKY XUMUYECKOM

nHpopmanuu. [Touck naGopMaIu 1Mo Ha3BaHUSAM, UACHTU(UKATOPAM,

CTpyKTypHBIM (hopmynam. [lepBuuHbIi HHCTpYKTaXK 0 TH
2.2. 04.09 | Xumuueckuii aHaan3, CHHTE3, MOJICTUPOBAHNE XUMUYECKUX MPOLIECCOB U I'enetnueckas cBs3b

SBJICHUI KaK METOJIbl HAYYHOTO MO3HaHUA. Mamemamuueckoe YIIIEBOAOPOIOB.

MOOenuposarue NPOCMpPancmeeHH020 CMpPOEHUsT MONEKY OP2AHUYEeCKUX

geugecms. CospemeHnnvle PU3UKO — XUMUiecKue Memoowvl yCmaHO8IeHUs.

cocmasa u cCmpyKmypul 6euecms.

Tema 1. Crpoenmne BemecTBa

3.1 05.09 | CoBpemeHnHast MOsIENb CTPOSHUS aToMa. [lyanusm 31eKTpoHa. [Tonroroska k EI'D 3ax 1
4.2. 06.09 | Crpoenue atomHoro siapa. M3otomel. SnepHbie peakuuu. [HoaroroBka k EI'D 3a7 1
5.3. 07.09 | PacnpeneneHue 31€KTPOHOB MO YHEPIeTUUYECKUM YPOBHSI B COOTBETCTBHHM C

MIPUHIUIIOM HAMMEHBUIEH SHEPTUH, IPABWIOM XyHJ1a U npuHOunoM llaymm.

Kesanmoesuvie uucna
6.4. 08.09 | DnekTpoHHas KOHPUTYpAIHS aTOMA. [Moaroroska k EI'D 3ax 2
7.5. 11.09 | Kiaccudukaiuss XUMHYECKUX 3JIEMEHTOB (S-, P-, 0-3J1eMEeHTHI).
8.6. 12.09 | OcoOGEHHOCTH CTPOCHHUS YHEPTETHUSCKUX YPOBHEH aTOMOB d-3JIEMEHTOB.
9.7. BaneHTHbIE 2JIEKTPOHBI.

13.09

10.8 14.09 | OcHoBHOE 1 BO30YX/I€HHBIE COCTOSTHHUS aTOMOB.




11.9.

15.09

®usnyeckuit cmbicha [lepuoanueckoro 3akona /.M. Menneneena.

12.10. | 18.09 | [lepuonnyeckas cucrema XxuMudeckux nemeHToB /.M. Menneneena.
13.11. | 19.09 | [IpuuuHBI 1 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB DIIEMEHTOB M MX
COCAMHEHUH 10 MEePHOIaM U TPYIIIaM.
14.12. | 20.09. | MupoBo33peHueckoe W HayuHoe 3HaueHue Ilepmommueckoro 3akona JI.U.
MenpneneeBa. Ilpoenosvr /{1 Menoeneesa. Omkpvimue HO8bIX XUMUYECKUX
9/1eMEeHMO8.
15.13. | 21.09 | O606menue n MOBTOpeHNE 3HaHM 10 TeMe «CTpOeHHE aToMa»
16.14. | 22.09 | DnexkTpoHHAas MPUPOJA XUMUUYECKON CBSA3H. DIEKTPOOTPULIATEIHHOCTD. [TogroroBka k EI'D 3an 3
17.15. | 25.09 | Buapl xumudeckoil cBsizn. KoBaJieHTHas CBS3b, €€ Pa3sHOBUIHOCTH U ITonroroska k EI'D 3ang 4
MEXaHU3MbI 00pa3oBaHus (OOMECHHBIN).
18.16. | 26.09 | KoBasneHTHasi CBsI3b, €€ pPA3HOBUAHOCTH M MEXaHU3Mbl OOpa30BaHUs OTtpaboTka HOBOTO THIIA
(IOHOPHO-AKIIENTOPHBIIN). 3agaHuid No 5
19.17. | 27.09 | MoHHas CBA3b.
20.18. | 28.09 | Meramyeckast CBS3b.
21.19. | 29.09 | Bxonnasi KOHTpOJIbHas1 padoTa Kontpoabnas padora
22.20. | 02.10 | Kpucraminyeckue u aMmop(HbIe BelecTBa.
23.21. | 03.10 | Tunbpl KPUCTAIUIMYECKUX pEIICTOK (aToOMHas, MOJEKYJIspHas, HWOHHas,
MeTaJuTHIecKas).
24.22. | 04.10 | 3aBucHMOCTh (PM3MUYECKMX CBOWCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKOMN
peLIeTKH.
25.23. | 05.10 | IIpuumHBl MHOTOOOpPA3Hsl BEIIECTB.
26.24. | 06.10 | CoBpeMeHHBICE TIPEACTABICHUS O CTPOCHHW TBEPABIX, JKAIAKUX |
ra3000pa3HbIX BEIECTB
27.25 | 09.10 | JKuokue kpucmannol.




28.26.

10.10

O606H.[CHI/I€ 1 IIOBTOPECHUC 110 TEME «CTpOGHI/Ie BEIIECCTBa»

29.27. | 11.10 | KonrpoabHas pa6ora no teme «CTpoeHHe BeliecTBa» KonTtpoabnas padora
Tema 2. XumMnuyeckne peakuumn
30.28. | 12.10 | Knaccudukanus XMMHUYECKUX PEAKIMHA M0 YUCIY M COCTaBy pPearupyrominx
BEIIECTB M JPYTUM IPU3HAKAM.
31.1. 13.10 | I'oMOreHHbIE U TETEPOTEeHHBIC PEAKITUH.
32.2. 16.10 | CxopocTh peakluu, €€ 3aBUCHUMOCTb OT Pa3JIMYHBIX (PAKTOPOB: HPHUPOIBI
pearupyromux — BEMIeCTB, KOHIIGHTPALUU  pPEarupyroliux  BEIIECTB,
temreparypbl (mpaBuwio Bantr — Todda), mnmomaaun peakunOHHON
MTOBEPXHOCTH, HAJIMYUS KaTaJIn3aTopa.
33.3. 17.10 | IpakTuueckasi padora Nel. HccienoBanue BausHusS pa3auuHbix | [Ipakruyeckas padora
(dakTopoB Ha ckopocTh XumMHYeckoii peakuuu. (OOoOpyIOBaHME TOUKH Nel
pocra) MHcTpykTaxk no Th
34.4. 18.10 | MouuTopuHTroBasi pagoTa no cranaapruzupopanubiv KUM KonrtpoabHnas padora
35.5. 19.10 | Katanuzatopsl u  Karanu3. Ponp  kartanuzatropoB B mpupone U | Jlabopamopuwlii onbim
MIPOMBIIIIIICHHOM TPou3BOJACTBe. Jladopamopnwiit onetmNe 1 Uncrpykuus | N I «Kamarnumuueckoe
no Th. pasnodicerue nepoKcuoa
68000p00A»
36.6. 20.10 | DHeprust akTUBALUH. AKMUBUPOBAHHBIU KOMNIEKC.
37.7. 23.10 | Ilonsamue 06 sHmanvnuu u SHMPONUU.
38.8. 24.10 | Onepeus I'u66ca. 3akon ['ecca v CIIEACTBHSI U3 HETO.
39.9. 25.10 | TennoBble 3¢ PeKThl XMMUYECKUX peakiuil. TepMoxuMuyeckre ypaBHeHHUS.
40.10. | 26.10 | PemieHue pacyeTHBIX 3a/1a4: pacyeThl TEIIOBOTO 3 (PeKTa peaKiiH.
41.11. | 27.10 | OGpaTUMOCTh peakIuii. XMMHYECKOe paBHOBECHE.
42.12. | 07.11 | CmemieHue XUMHYECKOTO PAaBHOBECHSI MO ICHCTBUEM PAa3IMYHBIX (PAKTOPOB

(KOHIIGHTpallMsl peareHTOB WM  NPOAYKTOB  PEaKIMH, JIaBJICHHE,




TeMnepaTypa). Pons CMCHICHUSA PABHOBECHSA B TCXHOJIOIHYCCKHUX IIpOoLECCax.

43.13. | 08.11 | JluciepcHbIE CUCTEMBI.

44.14. | 09.11 | Konnouownsie cucmemoi.

45.15. | 10.11 | Mcrunnble pacTBOphl. PacTBOpeHne Kak (GPU3NKO-XUMHYECKUH POLIECC.

46.16. | 13.11 | CnocoObl  BBIpaKEHHUS KOHIICHTPAIMM  PAcCTBOPOB: MaccoBas  JIOJS
pPacTBOPEHHOTO BEIICCTBA, MOJIAPHAS U MONSIbHASL KOHYSHMPAYUU.

47.17. | 14.11 | Pacuersl MaccoBO# 1011 (Macchl) XUMHUYECKOTO COEIMHEHUS B CMECH.

48.18. | 15.11 | Pacyerbl Macchl MPOJAYKTa pEaKlMH, €CIH OJHO W3 BEIIECTB JAHO B BUJE
pacTBopa € OIPEAECICHHOW MAacCOBOM JOJIEd pacTBOPEHHOTO BEILECTBA.
3aoanue EI'D 33.

49.19. | 16.11 | Pacyersl 0ObeMa, KOJIMYECTBA BEIECTBA MPOIYKTa PEAKIMH, €CIU OAHO U3
BEIIECTB JaHO B BHAE pacTBOpa C OIPEICICHHOWM MAacCOBOM J0Jel
pPacTBOPEHHOIO BEIIECTBA.

50.20. | 17.11 | OGo0ueHne 1 TOBTOPEHHE MO TeEME «XUMUYECKHUE PEAKIIUI

51.21. | 20.11 | CamocrosTensHas paboTa o Teme: «XUMHUYECKHE PEaKLIUn

52.22. | 21.11 | Tump pacmsopa.

53.23. | 22.11 | Tumposanue.

54.24. | 23.11 | Peakuuu B pacTBOPAx JICKTPOIUTOB.

55.25. | 24.11 | KayecTBeHHbIE peaKIIMH1 HA MOHBI B PaCTBOpE.

56.26. | 27.11 | KucinoTHO-OCHOBHBIE B3aUMOICUCTBUS B pacTBOpax. AM(MOTEpHOCTD.

57.27. | 28.11 | Hounoe npouzsedenue 600vl. Booopoonuwiii noxazamens (pH) pacmeopa.

58.28. | 29.11 | [loBeneHue BemiecTB B Cpeax ¢ pa3HbIM 3HaueHHeM pH

59.29. | 30.11 | I'mapomnu3 comei.

60.30. | 01.12 | Crenenb ruaponm3a.




61.31. | 04.12 | 3naueHue ruApoOIM3a B OMOJOTHUYECKIX OOMEHHBIX ITPOIIeccax

62.32. | 05.12 | [IpumeHeHHe rUIPOIHU3a B IPOMBIIIIICHHOCTH.

63.33. | 06.12 | O6o6meHe 1 MOBTOPEHHUE TI0 TeMe «PeakIuu B pacTBOpax 3JICKTPOTUTOBRY

64.34. | 07.12 | OkuCAUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B IPUPOJIE, B [NoaroroBka k EI'D 3an 4
IPOM3BOACTBEHHBIX MTPOIIECCAX M )KU3HEAESTEIbHOCTH OPraHU3MOB.

65.35. | 08.12 | OxucrumenvHo-80ccmanogumenbHulll NOMeHYyual cpeosl. Juazpamma
1lypoo.

66.36. | 11.12 | OxuCIUTEIHEHO- BOCCTAHOBUTEIHHBIC CBOMCTBA TPOCTHIX BEIIECTB —
METAJUIOB IJIABHBIX U MOOOYHBIX MOATPYIII (ME]Ib, KEJe30).

67.37. | 12.12 | OxucauTeIbHO- BOCCTAHOBUTEIBHBIC CBOMCTBA MPOCTHIX BEIIECTB —
HEMETAJIJIOB: BOJIOPOJIa, KUCIOPOa, cephl, a30Ta, hocdopa, yriepona,
KPEMHHUSL.

68.38. | 13.12 | Metox anekTpoHHOTO OaaHca.

69.39. | 14.12 | Memoo 31eKmpoOHHO-UOHHO20 DanaHca.

70.40. 15.12 | XuMHUYECKHE UCTOYHUKHU TOKA. [ alIbBAHUYECKUN DJIEMEHT.

71.41. | 18.12 | Cmanoapmmuiii 6000pooHblll 91eKmpod. Cmanoapmubwlil 21eKmpoOHblll
NOMEHYUA Cucmembl

72.42. | 19.12 | Pa0 cmanOoapmHulx 371eKmMpOOHbIX NOMEHYUAN08

73.43. | 20.12 | Hanpasnenue okuciumenbHo- 60CCMAHOBUMENLHBIX PeAKYULL.

74.44. | 21.12 | DnexTpoyn3 paciiaBoB CONEH

75.45. | 22.12 | DnexTposin3 pacTBOPOB coJieit

76.46. | 25.12 | [IpakTHueckoe NpUMEHEHUE DIEKTPOIN3a IS MOTyUEHHS [EIOYHBIX,
IETI0YHO3EMENTBHBIX METAJIOB U QJTFOMUHUSI.

77.47. | 26.12 | Koppo3ust METaJlIIOB: BUIbI KOPPO3UH.

78.48. | 27.12 | CriocoOBbI 3alTUTHl METAJIJIOB OT KOPPO3HH.

79.49. | 28.12 | Pacuersl macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIHH, €CIIH




OJIHO W3 BELIECTB IaHO B U30bITKE. 3adanue EI'D 33.

80.50. | 29.12 | Pacuersl Macchl (00bEMa, KOJIMYECTBA BEIISCTBA) MPOYKTOB PEAKIIHH, ECIIN
OJIHO M3 BEIIECTB UMEET npuMecu. 3adanue EI'D 33.
81.51. | 09.01 | Pacuersl maccoBOi WM OOBEMHOH IOJIM BBIXOJA MPOJIYKTa PEAKIHH OT
TEOPETUYECKU BO3MOXKHOTO. 3adanue EI'D 33.
82.52. | 10.01 | OGo6menue u moBTOpeHUE MO TeMe «OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC
peaxium»
83.53. | 11.01 | OGo6meHne 1 TOBTOPEHHE MO TeEME «XUMUYECKHUE PEAKIIUI
84.54. | 12.01 | KonTpoJbHasi pa6oTa no reMe «XHMHUYECKHE PeAKIIHI) KonTpoabnas padora
Pa3nes 2. OcHOBBI HEOPraHNYECKOH XUMHUH
Tema 3. Mera/ibl IJIaBHBIX NOATPYIIT
85.1. 15.01 | OOGmas xapakTepUCTUKA AJIEMEHTOB A Tpymibl.
86.2. 16.01 | Oxcunabl ¥ TEPOKCHIIBI HATPHS U KaJIHSL.
87.3. 17.01 | Pacio3HaBaHWe KaTHOHOB HaTpusi u Kanusi. Jlabopamopuoiit oneimNe 2. | Jlabopamopuwlii onsim
HNucrpykrax no Th. Ne 2 «Oxpawusanue
naameHu coeOUuHeHUIMuU
WENOYHBIX MEMAI08)
88.4. 18.01 | Comu HaTpus, KaIHs UX 3HAYCHHUE B IPUPOJIC U )KU3HH YEIIOBEKA. Jlabopamopnutit OTtpaboTka HOBOTO THIIA
Jlabopamopnwiii onvim Ne 3 Uncrpyknus no Th. onotmNe 3 3amanui Ne 5
«O3Hnaxomnenue c
MUuHepanamu u
8AdICHEUWUMU
COeOUHeHUAMU
WeNOYHBIX MEMANl08)
89.5. 19.01 | MouuTopuHroBasi pagora no cranaaprusupopanubiv KUM KonrtpoabHas padora
90.6. 22.01 | Obmas xapakTepucTuka 3neMeHToB [IA-rpymnmnsl. Jlabopamopmuwtit onbim

Jlabopamopnuwiit oneimNe 4 Uucrpyknus no Th.

Ne 4«Oxpacka nramenu
COeOUHEHUAMU




Weil04YHO3eMEIIbHblX

Memaiosy
91.7. 23.01
Conu KanplMsi ¥ MarHus, WX 3HAYCHHE B TMPHUPOJE W SKU3HHU YEIOBEKA.
JKecmrocmov 60061 u cnocobwvl ee yempaHeHus.
92.8. 24.01 | IpakTuyeckasi padora Ne 2. YcrpaHeHue BpeMeHHOii :kecTkocTH Boabl. | IlpakTuyeckasi padora
HMucrpykuus no Th Ne 2,
93.9. 25.01 | Obmas xapakrepuctrka 3neMeHToB IIIA-rpyms. Jlabopamopmuiit onvim
Jlabopamopnuwtit oneimNe 5 Uncrpyknus no Th. Ne 5 «Ceoticmsa
AFOMUHUSLY
94.10. | 26.01 | KomnrexcHovle coeOuHeHus aniOMUHUL.
95.11. | 29.01 | Amomocunuxamet.
96.12. | 30.01 | Pacno3HaBaHWE KaTHOHOB JTFOMHHHS.
97.13. | 31.01 | Pacuersl MmaccoBO#t 101M (MacChl) XUMHYECKOTO COCTMHEHUS B CMECH.
3aoanue EI'D 33.
98.14. | 01.02 | O6o6meHue ¥ TOBTOPEHHE MO TeMe «MeTalljIbl TJIaBHBIX MOJATPYII»
99.15. | 02.02 | CamocrosiTenpHas pabota 1o Teme «MeTayuTbl TIIaBHBIX TOATPYIII.
Tema 4. MeTanibl N000YHBIX HOATPYIII
100.1. | 05.02 | Meramnbr IB rpynmer (Mens). OcobeHHOCTH cTpoeHus aroma. OOrmue
(bu3nyecKre U XUMUYECKUe CBOKCTBA. [loydeHue u mpuMeHeHHeE.
101.2. | 06.02 | Oxcuasl M THUAPOKCHIABI MENW, 3aBUCHUMOCTb WX CBOMCTB OT CTENEHH
OKHCJIEHUS dJIeMeHTa. Baxxkneimue conu.
102.3. | 07.02 | Meramuter IIB rpynmer (umHK). OcobGeHHOCTH cTpoeHus aroma. OoOmiue
(dbu3nyecKre U XUMUYECKUe CBOKCTBA. [loyueHne u mpuMeHeHHeE.
103.4. | 08.02 | Okcuapl W THAPOKCHABI IMHKA, 3aBUCUMOCTh HMX CBOWCTB OT CTEIEHU
OKHCJICHUS dJeMeHTa. BaxHeimue conu.
104.5. | 09.02 | Pacno3HaBaHue KAaTHOHOB M€ U IUHKA. Jlabopamophbstit onbtmNe 6 Jlabopamopnuwiii
Nucrpyknus no Th. onbimNe 6




Pacnosnasanue
KAMuoHo8 Meou U YUHKA

105.6. | 12.02 | Meramisl VIB-rpynn  (xpom). OcoOGeHHoctu ctpoeHusi aroma. OoOmume
¢du3nyeckne 1 XMMHUYECKHe cBoiicTBa. [loyuenue u npuMeHeHue.
106.7. | 13.02 | Okcuapl W TUIAPOKCUIBI XpOMa, 3aBUCHUMOCTh HX CBOWCTB OT CTEIICHU
OKHCJICHHS HJIEMEHTA.
107.8. | 14.02 | OxucnuTenbHBIC CBOMCTBA COJIEH XpOMa B BBICIIICH CTETICHH OKHCIICHUS.
108.9. | 15.02 | Komnaekchwvie coedunenus Xxpoma.
109.10. | 16.02 | Pacmo3HaBaHHE KaTHOHOB XpoMa.
110.11. | 19.02 | Metamnsl VIIB-rpynn (mapranen). Ocobennoctu ctpoenusi atoma. OO0miue
¢dbu3nveckne 1 XMMHUYECKHe cBoicTBa. [loyduenne u npuMeHeHue.
111.12. | 20.02 | Oxcunabl U TUAPOKCUIBI MapraHila, 3aBUCUMOCTb HUX CBONCTB OT CTENEHHU Jlabopamopnutii
OKHCIICHUS 3eMeHTa. Jlabopamophutit onvimNe 7, onoimNe 7 « Ceoticmea
Hucrpykuus no Th. Mapeanya u e2o
COeOUHEeHUL
112.13. | 21.02 | OxucnuTenpHbIe CBOMCTBA COJICH MapraHiia B BbICUIEH CTETIEHU OKHUCIICHUS.
113.14. | 22.02 | Meramst VIIB-rpynmn (xkene3o). OcobenHoctu ctpoenust aroma. OOmime
¢du3nyeckre 1 XuMHuyeckue cBoiictra. [loyueHue v npuMeHeHue.
114.15. | 26.02 | Okcunbl U TUAPOKCHABI JKele3a, 3aBUCHUMOCTb HX CBOMCTB OT CTENEHHU
OKHICIICHHS DJIEMEHTA.
115.16. | 27.02 | I'mapokcubl Kene3a, 3aBUCUMOCTb MX CBOMCTB OT CTENEHU OKHCICHHUS Jlabopamopnuuii
anemenTa. Jlabopamopnutii onstmNe 8 Uncrpykums no Th. onvimANe 8 « Ceoticmesa
Jrcenezan
116.17. | 28.02 | PacmozHaBaHME KATHOHOB JKeIle3a.
117.18. | 29.02 | Pacuetsl macchl (0ObeMa, KOMTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU
OJTHO U3 BEIIECTB JIaHO B M30bITKE (MMeeT mpumecH). 3adanue EI'J 33.
118.19. | 01.03 | OGo06muIeHHe MO TeMe «MeTauibl MOOOYHBIX MOATPYIII.
119.20. | 04.03 | lpakTuyeckas padora Ne 3. PemeHne 3kcnepuMeHTAIbHBIX 32124 110 IIpakTnyeckas padora
Teme «MeTtamab». (O6opynoBanne Touku pocrta) UHeTpyknus no Th Ne 3.
120.21. | 05.03 | KourpoJibHasi padoTa mo teMe «MeTawibn KonTpoabHnasi padora




Tema 5. HemeTa/LIbl

121.1. | 06.03 | bracopoousie eazvl. IIpumenenue 61a20p0OHbIX 2A308.
122.2. | 07.03 | O6mas xapaktepuctuka 3jeMeHTOB VIIA-rpynmbl. OCOOEHHOCTH XUMHH
¢dropa. [IpuMeHeHne raTOreHOB U UX BAKHEHIIINX COCAMHCHHIA.
123.3. | 11.03 | lNaoreHOBOMOPOBI M UX TOJIy4eHHE. [ aToreHOBOAOPOIHBIE KHCIOTHI M MX
COJIH.
124.4. | 12.03 | Kucnopoacoaeprkaiiiue COeTMHSHHS XJI0pa. Jlabopamopnuwtit onoim | OTpaboTKa HOBOTO THIA
Jlabopamopuuwtit oneim Ne 9 Unctpykuus o Th. Ne 9 «Cesoticmea 3aganuii Ne 5
X7I0pcooepiHcaujux
ombenueameneiy
125.5. 13.03 | KauecTBeHHbIE peaKIMK Ha TAJIOTEHH-MOHBI.
126.6. | 14.03 | Obmas xapakTepucTuka 3y1eMeHTOB VIA-rpynmbel. 3aKOHOMEPHOCTH B
W3MEHECHUHU CBOWMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCTUHCHHIA.
127.7. | 15.03 | 3akOHOMEPHOCTH B M3MEHEHHUU CBOWCTB BOJIOPOIHBIX COCAMHEHUH.
128.8. | 18.03 | 3akoHOMEpPHOCTH B U3MEHEHUW CBOWCTB BBICIIMX OKCHJIOB M THIPOKCHIOB.
129.9. | 19.03 | OcoOble cBONCTBA KOHIEHTPUPOBAHHOM CEPHOM KUCIOTHI.
130.10. | 20.03 | KadecTBeHHBIC peaknuu Ha CyIbQUA-, CYITbOUT-, H CYIb(paT-HOHBI. Jlabopamopnuwtii
Jaoopamopnwiit onvimNe 10 Uacrpykuus no Th onvimNe 10. «Ceoticmea
CEpHOU KUCIOMbL U ee
conetiy
131.11. | 21.03 | PacueTsl 00BEMHBIX OTHOIIECHUH Ta30B MTPH XUMHUYCCKHUX PEAKIIHIX.
132.12. | 22.03 | Pacuetsl macchl (0ObeMa, KOTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIU
OJIHO M3 BEILECTB AaHO B U30bITKe (MMeeT npumecH). [lonrpynma VIA.
3aoanue EI'D 33.
133.13. | 03.04 | O6o6menue u moBTopeHue mno reme «Hemeramsr VIA-VIIA-rpynm.
134.14. | 04.04 | OOmiast XapaKTEPUCTHKA PIIEMEHTOB V A-TpyTIIIHL.
3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COCTUHEHUN
135.15. | 05.04 | 3akOHOMEPHOCTH B U3MEHEHUH CBOWCTB BHICIIUX OKCHUJIOB U THAPOKCH/IOB.




136.16. | 08.04 | A3oTHas KHUCIOTa KaK OKUCIUTEh
137.17. | 09.04 | Hurpunsl.
138.18. | 10.04 | Hutpatsl, ux ¢puznuecKrue ¥ XUMUIECKHE CBOMCTBA, MPUMECHCHHE.
139.19. | 11.04 | KauecTBeHHas1 peakuus Ha HOH aMMoHus. Jlabopamopuwiii onvim Ne 11 Jlabopamopnuiii onvim
HNucrpyknus no Th Ne 11 «Ceoticmea coneu
AMMOHUSY
140.20. | 12.04 | CmoiicTBa, moyueHue u npumeHeHue Gocdopa.
141.21. | 15.04 | ®ochun.
142.22. | 16.04 | ®ocdopusie u nonudochopHbie KUcI0THL. bronoruueckas poiasb dpocdaros. OTtpaboTka HOBOTO THIIA
3aganuil Ne 5
143.23. | 17.04 | Pacuetsl macchl (00beMa, KOIMYECTBA BELIECTBA) MPOAYKTA PEAKIIUU, €CIU
OJIHO M3 BELIECTB JAaHO B BUJE PACTBOpA C OMPEACIICHHON MacCOBOW AOJIEH
PacTBOPEHHOI'O BEIIECTBA.
144.24. | 18.04 | Obmas xapakTepucTuka 31eMeHToB [VA-rpynmel. CBOWCTBa, TOJTYYCHUE U
MIPUMEHEHHE YIIisl. AKTHBHPOBAHHBIN YroJlb KaK aJIcCOpOEHT.
145.25. | 19.04 | Dnexmponnoe cmpoenue Mmonexkyavl yeapuozo easa. Ilonyuenue u
npumeHerue y2apHo2o 2a3d. buoaorunyeckoe ACMCTBUE yrapHOro rasa.
146.26. | 22.04 | CuHTe3-ra3 Kak OCHOBAa COBPEMEHHOM MPOMBIIIIEHHOCTH.
147.27. | 23.04 | Hanocmpykmypol.  Muposvie — docmudicenus 6  obracmu  CcO30aHUs
HaHOMAamepuaios.
148.28. | 24.04 | KapOuabl KabIysl, ATFOMAHUS | Kele3a.
149.29. | 25.04 | KapGoHnatsl u rugpokapOoHaTsl. Kpy2ogopom yenepooa 6 H#usoll u Helcusol
npupooe.
150.30. | 26.04 | KauecTBeHHas peakuus Ha kapOoHaT-uoH. Jladopamopnustit onvim Ne 12. Jlabopamopnuwii
HNucrpykuus no Th. onvimNe 12

Kauecmesennas peaxyus
HAa KapOOHAM-UOH.




151.31.

29.04

dusnyeckne ¥ XMMHUUIECKHE CBOMCTBA KpEMHU. Cuansl 1 CHUJIMIUBI.

152.32. | 30.04 | Oxcun kpemuus (IV). KpemHueBbie KUCIOTHI M UX COJIH.
153.33. | 02.05 | CunukaTHbIE MHHEpAJIbl — OCHOBA 3€MHOM KOPBI. Jlabopamopnutit
Jlabopamopnuiit onvim Ne 13 Uuctpyknus no Th. onotmNe 13
«O3naxkomnenue ¢
obpaszyamu npupooHbIX
CUTUKAMO8)
154.34. | 03.05 | O6o06menne u moBTOpeHue 1o reme «Hemerammbn»
155.35. | 06.05 | IpakTuyeckas padora Ne 4. [loxyyeHue, cooupanue u pacnosHaBanue | [lpakTuuyeckasi pagora
ra3oB. (OGopynosanue Touku pocta) Unerpyknus no Th. Ne 4.
156.36. | 07.05 | IpakTuyeckas padora Ne 5. Pemenne 3kcnepuMeHTATbHBIX 32124 10 IIpakTnyeckas padora
Teme «Hemeramnby. (OGopynosanue Touku pocta) Muerpykuus no Th. Ne §.
157.37. | 08.05 | IpakTuyeckasi padora Ne 6. Pemenne sxcnepuMeHTANbHBIX 3a1a4 no | [IpakTuyeckasi pagora
TeMe «l'eHeTHMYeckass CBf3b MEXKIY KJIacCaMUd HEOPraHM4YecKux Ne 6.
coequHeHuii». Mucrpykuus no Th.
158.38. | 10.05 | IpakTnyeckas padora Ne 7 «Hnentndukanusi Heopranmdeckux | IIpakTuueckasi pagora
BemecTBy. (O0opynoBanue Touku pocra) Mucrpyknust mo Th. Ne 7.,
159.39. | 13.05 | UToroBasi padGora KonTpoasnas padora
Pa3znesn 3. Xumus M )KM3Hb
160.1. | 14.05 | Xumus u dKoyoTusl. XUMHUYECKOE 3arpsi3sHEHHE OKPYXKaoIeH cpeasl u ero | Jlabopamophotit onvim [Toarororka k EI'D:
nociuencTsus. OxpaHa rupocgepsl, oYBbl, aTMOC(epsl, Guiopsl U ¢ayHsl oT | Ne 14 «3nakomcmeso ¢ 3amanus | yactu
XUMHAYECKOTO 3arpsi3HEHUsI. XUMHUS U CEIIbCKOE X03IHCTBO. MUHEpaIbHbIC H MUHEpaIbHbLIMU
opranudeckue yaoopenus. CpencTsa 3alluThl paCTCHUH. YOobperuamMU»
Jabopamopnuwiit onvim Ne 14 Uucrpykuus no Th.
161.2. | 15.05 | Xumus u 310poBbe. JlekapcTBa, BATAMUHBI, TOPMOHBI, MUHEPAIbHbBIE BOIBI. ITonroroska k EI'D:
[Tpobnembl, CBsi3aHHBIE C TPUMEHEHHUEM JIEKAPCTBEHHBIX IPEMapaToB. 3amanus | yactu
Bpennbsle npuBblUKM M (PaKTOpBI, paspyliaoliue 3A0poBbe (KypeHHe,
ynoTpeOeHue ajKoros, HapkomaHus). ParmonanpHoe nutanue. [Iumessie
no6aBku. OCHOBBI NHIIEBOW XUMHUHM. XHMHA B MeauuuHe. Pa3paborka
JeKapcTB. XUMUYECKUE CEHCOPBI.
162.3. | 15.05 | Xumust B TOBCEIHEBHOW KM3HU. Moromue ¢ YHUCTALIME CPEICTBA. ITonroroBka k EI'D:




Penemnenter, uHcekTHIMIbL. CpeacTBa JMYHOW TUTHEHBI M KOCMETHKH.
[IpaBmia Oe3omacHON pabOTHl C €IKUMH, TOPIOYMMH W TOKCUYHBIMH
BEIIECTBAMH, CPEJICTBA OBITOBOI XHUMHHU.

3aganud 1 gactu

163.4. | 16.05 | Xumus B mpombinuieHHOCTH. OOIIMe MpeacTaBIeHHsT O MPOMBIIUICHHBIX ITonroroBka k EI'D:
crocobax TMOMy4eHHs XMMHYECKUX BEIIECTB (Ha MpUMepe MPOU3BOICTBA 3ananus 1 yactu
aMMHaKa U CEpHOU KHCIIOTHI).

164.5. | 17.05 | Yepnas wmetamryprus. IlBernas wmeramryprus. Crekno. CunmkarHas IToarororka k EI'D:
MPOMBIIIICHHOCTh. XUMHA B cTpouteibcTtBe. Llement. beron. Iloxbop 3a/1aHus 2 4yacTu
ONTUMAJIBHBIX CTPOUTENBHBIX MAaTEPUATIOB B MPAKTHUECKON NEATEIbHOCTH
YeJIOBEKA.

IToaroroBka k EI'D

165.6. | 17.05 | Pemenue 3amanuii Noe 29 KMMos EI'D

166.7. | 20.05 | Pemenue 3amanuii Noe 30 KMUMos EI'D

167.8. | 21.05 | Pemenne 3amanuii Ne 31 KlMMos EI'D

168.9. | 21.05 | Pemrenue 3amanmii Ne 33 KMMos EI'D

169.10. | 22.05 | Pemenue 3aganuii Ne 34 KlMIMoB EI'D (wactsb 1)

170.11. | 23.05 | Pemenue 3amanuii Ne 34 KlMIMoB EI'D (4actsb 2)
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Jlynuna B.B. Xumus (yriyOsnennsiid ypoBenb). 11 kimace. - M,: Jlpoda, 2021

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

1. Xumus. ITnanupyembie pesynbTaThl. Cucrema 3amanuid. 10—11 kmaccel: mocoOue st
yuutenei obmeoOpazoBat. yupexxkaenuid / A. A. Kasepuna, P. I'. Manoma, /. IO.
Ho6potun; noa. pen. I'. C. KosaneBoit, O. b. JlorunoBoii. — M.: IIpocBemenue. — 2013. —
128 c.
2. Xumus. Temarnueckuit koHTposb. 10-11 xmaccer / A. A. Kasepuna, I'. H. MonuaHoBa,
M. TI'. Cuacruna. — M.: HamumonampHoe oOpa3oBanue, 2022. — 160 c. (®PI'OC.
Tematuueckuit KOHTPOJIB).

3. Hoopotun /I. FO. KonTponupyromas GyHKIHs IIKOJIEHOTO XHMHYECKOTO dKCIIEPUMEHTA
/I Xumus B mikone. — 2017. — Ne 3.

4. Eppirun [, I1., lumkun E. A. Metoauka pemenus 3aad 1o XuMuu: yue0. mocodue st
CTYJICHTOB Ie/l. UH-TOB 10 Ouoi. U xuM. creu. — M.: [Ipocsemenue, 1989. — 176 c.

5. 3notHukoB D. I'. XUMHUECKUI SKCHEPUMEHT KakK CHEHU(PHUECKUl MeTox oO0ydeHus //
[TepBoe centsiops. — 2007. — Ne 24.

6. Momuanosa I'. H., Cuacruaa M. I'. KonudyecTBeHHBIE OTHOLIEHUS B XUMHUHU // XUMUS
Ut KONBHUKOB. — 2020. — Ne 4,

7. O6mmas meroaunka oOydenus xumun B mkose / P. I'. ViBanosa, H. A. I'opoxmiosa, /1. 1O.
Jlo6potuH u np.; mox pea. P. I'. MBanosoit. — M.: Jlpoda, 2008. — 319 c. (Poccuiickas
aKazieMusi 00pa30BaHUS — YUHUTEIIIO).
8.Xumusi. Penienre 3aanuii MOBBIIIEHHOTO U BHICOKOTO YPOBHS CII0KHOCTH.

Kax monyunts makcumanbubiid 6awt Ha EI'D: yue6. mocobue / A. A. KaBepuHna,

I'. H. Monmuanosa, H. B. CBupuaenxona, C. B. Craxanosa. — M.: Unutennekr-Llentp, 2015.
—216¢c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET

http :// school - collection. edu. ru / Enunas xosutekiiusi muQpoBbIX 00pa3oBaTEIbHBIX
pecypcos

http :// him .1 september. ru / - snexTpoHHasi Bepcus ra3etsl "Xumus" npuiioxkenue K "1
ceHTsops"

http :// pedsovet. org / - Tleacoser.
http :// www. uroki. net / - UROKI. NET.

http :// festival .1 september. ru / subjects /4/ - ®ectuBanp negaroruueckux uaen "OTKPBITINA
ypok". Pa3paboTku ypoKOB 10 XUMUU



http :// som. fsio. ru / subject. asp ? id =10000755 pa3mMeraroTcss METOJUUECKUE Pa3pabOTKH
YPOKOB, J1a00paTOpHBIE PAOOTHI, TECTHI U KOHTPOJIBbHBIE PA0OTHI, OJIMMITHA B, BUICOOIBITHI,
XUMHYECKHUE 33/1a91, HHTCPHET-YUCOHUKH 110 XUMHH .

http :// www. alhimik. ru / - AJIXUMHUK. Bkiaoyaer METOAMYECKHE PEKOMEHIALNU IS
ATEJIEW XUMUH, CIIPABOYHUKH, OMorpadguu BEIUKUX XUMHUKOB, pa3neisl "Becenas xumusa"
2 b b b

"XUMHSI Ha KQXIIH I1€HB" U MHOTO JIpYTOil HHTEPECHOU U MOJIE3HON nH(popManuu

http :// www. chemistry. narod. ru / - CoaepKHT HCTOPHIO CO3IaHHUS M Pa3BUTHS
MePUOINYECKON CHCTEMBI JIEMEHTOB (cchuika "Myseit"),

http :// hemi. wallst. ru / - DiekTpoHHBIH y4eOHHMK MO XHMHHU JUIS CPEIHEH IIKOJIBI,
NPUTOJIHBIN YIS MCIIOJIB30BAHUS KaK B OOBIYHBIX, TAK U B CIICIHATM3MPOBAHHBIX KJlaccax, a
TaKKe IS MIOBTOPEHHSI MaTepPHalia B BBITYCKHOM KJIacCe M JIUIsk OATOTOBKH K 9K3aMEHaM

http :// www. college. ru / chemistry / - Otkpeiteiii Kosemx: Xumus. DIIeKTPOHHBINA
yueOHuK 1o xumuu. http :// www. chemistry. ssu. samara. ru /- OpraHu4eckasi XuMHs -
y4eOHHUK JUTS CPETHEN MIKOJIBI

http :// www. edu. yar. ru / russian / cources / chem / - 3agaum 111 oMMITHAT IO XUMHH,
OIMMCAHUEC MHTCPCCHBIX XUMHNYCCKHUX OIIBITOB, CJIOBAPb XUMHUYCCKHX TCPMHUHOB, CBCACHUA U3
Ir€oOXuMmnmu (HpOHCXO)K)IeHI/IC 1 XUMHYECKUH COCTaB HCKOTOPLBIX MI/IHepaJ'IOB)

http :// rostest. runnet. ru / cgi - bin / topic. cgi ? topic = Chemistry - O6pa3oBarenbHbIit
cepBep TecTupoBaHus. becrutatHoe on-line TecTupoBaHKe O XUMHHU, TPEOYET PErHUCTPAIIMH B
CHUCTEMC
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