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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpa3oBaTeabHOM IPOrpaMMBbl CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbI, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHMUMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMTYCKHHKOB IIKOJbI, HEOOXOOUMYIO s
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamme mno XuWMHM Ha3HaueHUE TNpeaMeTa «XHUMHUS» MOTydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30BaTeNIbHBIX JIOCTHKEHUH OOydarommxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS HW3y4yeHUsT B paMKax OTAEIbHBIX mpoduiei, mnpeaycMaTpuBacT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS YYEOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmiero o0pa3oBaHUSA, COAEPXKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETA.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHUs y4eOHOro mpeaMera
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIIIyOJIEHHOTO YpOBHEM B cUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
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 H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BHIOPABIIMX ONpPenenEéHHbIN npoduiib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBbHON MPOTpaMMBbl CpPEAHEro 00Iero o0pa30BaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHnn noaxon0B K 0TOOPY UM CTPYKTYPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTAaBJISET COBOKYINHOCTb IPEAMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHHs IpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
NPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKAsl CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IMTPOLIECCaX U NEKTPOJIU3E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEeT TO, 4YTO Ha COJEpkKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMMKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAsE TeOopusi (MOJIEKYJsApHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUs



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ouonornyeckoro npoduiast OOJIBIINI yAENbHbIM Bec OyleT MMETh OpraHudecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIEBOJbI, HYKJIECHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
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 poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKOM U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO 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-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



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

e (opmupoBanue y OO0 yJarOIIIIXCSI OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPAaMOTHOTO pelieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrmyOJieHWe TPEACTABICHWM O  HAy4YHBIX  METOJax  TO3HAHUA,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBbl CpEeIHEro oOmero oOpa3zoBaHUs NPH W3YYEHUU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUH TIPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTH TEOPETUUYCCKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
00IIIeueI0BEYECKUX IIEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

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

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYEeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BajleHTHbIE BO3MOKHOCTM aToMa yriaepoja. XHUMHUYECKas CBA3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3E€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAUMHEHUU. MONeKyIsipHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenre o kinaccupuUKaMK OpraHuyeckux BenlecTB. IlloHsaTne o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OPraHUYECKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OIbBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPHU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anysi aTOMHBIX opOuTanel yriepojaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoanKkaHoB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusa. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaueHoB (CONpsKEHHbBIE, 30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
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 MU NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEaKUWM  NPHUCOCAUHEHUWsS,  JIHMEpHU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIIATYpa U U30MEPHSL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOJAOPOJAHOM paguKalle, PEaKUMH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusamus ctupoia. CriocoObl MosydyeHus u
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHI), PUDOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIeHUs] TallofTéHa Ha TUAPOKCOTPYNNYy, HUTPOrPyNIy, [HAHOTPYIIY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
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 IMEpMaHraHaTa KaJihs, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJEIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoJa W 9TaHoya). ['oMosornyeckuit psg, oOuias Gopmyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHM UM  HEOPraHWYECKUMH  KHCIIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

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



cBoiicTB (enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. DuU3MuecKue CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NPEJENIbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuus STepUPUKALMM, PEAKIUH C YYacTHEM YIJIEBOAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. I[IpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XMUMHUYECKHE CBOMCTBA: THUAPOIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX JKUPHBIX KUCIOT. KUpbI B IPUPOJE.

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusznyeckue CBOMCTBA UM HaxXOXkAeHHE B npupoje. POTOCUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. Jlucaxapuasl: caxaposa, MajJbTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmaia M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMs] BEIIECTB M HX MPEBPAIICHUI:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KAauE€CTBEHHbIC PEAKIMM Ha albAeTUAbl (C THUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 33a/1ad 1o TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudaTUYecKue ¢ apoMaTHYECKHE; TIEePBUYHBIC, BTOPUYHBICE M TPETUYHBIC.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHe anvdarnueckux aMuHOB. llonydeHue aHWUIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTaeiabHble MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJHUKOHICHCALUHU, O0pa3oBaHUE TMENTHIHOM CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

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

DKCIEepUMEHTANIbHbBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MpEBpaIleHUIl:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

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



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

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

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

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMple IOJIUMEPHI).

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.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

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

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

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, TeJlIO, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

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



dorocuHTE3, IBIXaHHWE, OEJIKH, YIJIEBOABI, JKUPBI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIPEICICHUIO; HAUTMYUE MOTUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPaKTUUYECKON JAesTeIbHOCTH
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSJIKY;

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 IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh W TPUHHMATh MOTHBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU U TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCIETYIOIIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYSICh 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:

MOHUMAHUSI IEHHOCTEH 3JI0pOBOIO0 M  0Oe30MacHOro ooOpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

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

MOHMMAHUSl LEHHOCTHM TpPaBWI HHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, 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 HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymieil mpodeccuu W peaau3alud COOCTBEHHBIX JKM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
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 BOMPOCOB PAlMOHAILHOTO MPUPOAONOJIb30BAHMUS;

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

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON 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 O3HAHMSL:

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
MpeCTaBICHUSI 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbl U UYEJIOBEKa, 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 MaTEepUaIbLHON KYJIbTYpbl, B pEUICHUM TI00ATIbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
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
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIOUCHHS 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, UCCIIEIOBATEIbCKOM e TeIbHOCTH;

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.



METAINIPEJMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeUU(PUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIEeA0BaHNE, HAOTIOACHHIE, U3MEPEHHE, IKCIIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAJIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIHBHOCTH 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 OCHOBAHWS M KPUTEPUU JUIA KJIACCH(PHUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MpH pEIIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUUECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB U XHUMHUYECKHX
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 IPOBEACHMS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0IIEHMS U BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEA0BAHNS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB 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
IIPEICTaBIICHNUS, KPUTHUYECKH OLICHMBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HH(POPMALMOHHO-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 ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ AUAJIOTa W/WIN
JUCKYCCHUH, BBICKA3bIBaTh UJI€U, (POPMYJINPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTAUUEH pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSATENIBHO WIM COBMECTHO CO CBEPCTHUKAMU TP BBIIIOJIHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaju3alui y4eOHOro MPOeKTa, U (POPMyYIHPOBATH BHIBOIbBI
10 PEe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC YYeOHbIEe NeHCTBHA:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIISATH CBOK I103HABATEIBHYIO
NesATEIbHOCTb, Ompenensis €€ Leaud M 3aJauyd, KOHTPOJIHMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH Ha OCHOBE CaMoOaHalh3a H
CaMOOILICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pe3yabTaThl OCBOEHUS MPOrPAMMBI [0 XUMUU HA YIriyOIEHHOM
YPOBHE Ha YpPOBHE CpEJHEro oOmero oOpa3oBaHHs BKIIOYAIOT CHEU(PUYECKUE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHHS U CIOCOOBI JE€HCTBUN
10 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI E€ATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYalIMsIX, a TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYyallUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE Pe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YECHHUS.

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHSI Kypca «Opranuyeckas XUMHS»
OTPAXKAakoT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIEeTUUECKON U
MUIIEeBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTE€pUAJIOB,
HOBBIX MCTOYHHUKOB SHEpIuy, B obecrieueHnn PalMOHAIBHOTO
MPUPOOTIOIH30BaHNs, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KYyJIbTYphI
YeJoBeKa, a TaKXe OKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0pPOBBIO Y IPUPOJIHOM CPEAE;



BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOITOJIATAIOIINE TIOHATUS — XUMHUYECKUH SJIEMEHT, aTOM, SAPO U JIEKTPOHHAS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaned, HWOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIICPOIHBIA CKEIET, GyHKIMOHAThHAS
TpyIa, paadkall, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHAss M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOIBI,
KHUCIIOPOJ- U a30TCOJEpKAIllMe OPraHUYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(mepuogmueckuii 3akoH J[. M. MeHmeneeBa, Teopus CTPOCHHS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUE 3HAHUSA, JISKAIINE B OCHOBE
MOHUMAHUS IPUIMHHOCTA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
0 MEXaHW3MaxX XHMHUYECKHX PEaKIui, TePMOJMHAMHYCCKUX W KHHETHICCKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHBIN 3 dekThl, opueHtanTsl | u Il pona);
(haKTOJOTHYECKHUE CBEJCHHS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH U OE30MacHOM
WCITOJIb30BAHUN BAXKHEUIIINX OPTraHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATEIbHOCTH  4eJOoBeKa, OOIUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEpepabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONIUE TIOHSITHS MPH
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHI;

c(hOpMHPOBAHHOCTh YMEHHIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX U CKEICTHBIX) (POPMYIT OPraHNICCKUX
BCIIECTB;

COCTABJISITh YPABHEHUS XMUMHYCCKUX PEAKIIMA U PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMHA  TOCPEJICTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

W3TOTaBJIMBATh MOJIEIH MOJICKYJT OPTaHUYCCKUX BEIICCTB IS WILUTFOCTPAINH
WX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUMN: YCTaHABJIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIAcCy/Tpynne COeAWHEHWH, JaBaTh WM Ha3BaHHUA II0 CHUCTEMaTHYCCKOMN



Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBICE HA3BAHUS IS OTIEIHHBIX
MPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHTINKONb, (eHOoN, (GOpMambIETHl, aleTaabIeTHl, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMLWH, aJaHuH, MallbTo3a, (PYKTO3a, aHWIMH, TUBUHUII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENETATh BHJ XWMHYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHMSX (KOBAJIEHTHAas M WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

chOpPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKECHOB, AJIKAJIMCHOB,
QTKUHOB, apPOMATUYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, JU- U TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX pPEaKIUd C MCIOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OPMHPOBAHHOCTh yMEHHUSI TMOATBEP)KJIATh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCAMHEHUI OT
KPaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U TT-CBSI3M), B3AUMHOTO BIIUSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs (He(dTb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
METO/ax TO3HaHUS — HAOJFOJACHUH, U3MEPESHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTH OTH 3HAHUS;

chOpMHUPOBAHHOCTh yMEHUS MPUMEHSTH OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICICTBCHHBIX CBS3CH — JUIA M3YUYCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATUSMUA U TIPEJICTABIICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB IS
0onee OCO3HAHHOTO TIOHMMAaHHUSl CYIIHOCTH MAaTE€pUaIbHOTO EIMHCTBA MHUPA,



WCIIOJIb30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XUMUHU ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHUH: TIPOBOJIUTH PACUETHI MO0 XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUH C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEILIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XUMHYECKOU
(GbopMysIBI BEIMIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTH Ia3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TO3UIUMH  HKOJOTMYECKOM  O€30MacHOCTH  MOCJHEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JE€ATEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepadOoTKOn
BEILIECTB, UCMOJ30BaTh MOJYYECHHBIE 3HAHUS JIsl IPUHSTUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSTENIbHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3aJlady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIIOJACHUEM TPABUII
Oe3omacHoro oOpalieHusi ¢ BeHleCTBaMHU M JIA0OPATOPHBIM OO0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIAEIOBaHUS, MPEJACTABIAThH B pa3InuyHON dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHJIa YKOJOTHYECKHU I1eJIeCO00Pa3HOTO TOBEACHUS B OBITY H
TPYIOBOU JEATEIBHOCTH B IEJISX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAOLIEH
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OINMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMHUYECKON nH(POpMaIIMK B pa3IMYHBIX UCTOYHUKAX (Hay4yHasl M yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, MHTEepHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ M UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHO 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHHYECKUX coeauHeHur A. M 8 bubmorexa LHOK
' P P 8 Y https://m.edso0.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIICBOAOPOAB! (aPCHEI) https://m.edsoo.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
1 . D 11 1
3 Criupret. dexon https://m.edso00.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkaimye opranHunyecKkue coeIuHeHust
bu6mmorexa [IOK
41 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso00.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
51 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE peCypcChl
padoThI padoTshI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
OpeacTaBICHUE O 1 02.09 Bubmotexa LOK
P ' https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYEeCKUX
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
neposa (OCHOBHOE U
1}3,:)36p éEIHoe COCTOSIHUS) 1 04.09 bubmoreia OK
ae ' ' https://m.edsoo.ru/Oce6fd4c
BanenTHbIle BO3MOKHOCTH
aToMa yriepoJa
XuMuyeckas CBs3b B
OpPraHUYECKUX COCTUHEHMSIX.
Mexanu3mbl 00pa3oBaHUs 1 04.09 bubmorexa [JOK
. P ' https://m.edso0.ru/8d39f5c8
KOBQJICHTHOH CBSI3H, CLIOCOOBI
paspbiBa CBA3EH
Teopus crpoeHus
OpraHMYeCcKUX COeTUHEHUH A 1 09.09 bubmmorexa [JOK
P ' ' https://m.edso0.ru/9e595cb8
M. byrtneposa
Bunel nzomepun: crpykTypHas,
MPOCTPAHCTBEHHAS. 1 11.09 bubmuorexa [IOK
DnekTpoHHbIe YQEKTEHI B ' https://m.edso00.ru/b0e61661
MOJIEKYJIaX OPraHu4EeCKUX
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COEIUHEHUI

IIpencrasienue o
KJIacCU(UKALIUU U

6 CHUCTEMaTHYeCKas 11.09 bubmorexa [JOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B 16.09 bu6mmoreka [JOK
OPraHUYEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa

3 Cucrtemaru3zanus 1 0000IICHUE 18.09 bubmuoreka [JOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHM PSI,
obmras popmyia,

9 HOMEHKJIaTypa U U30Mepus, 18.09 bubmmorexa [IOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 DU3NYECKUe U XUMUYECKHUE 23.09 bu6mmoreka [IOK
CBOMCTBA aJIKaHOB https://m.edso0.ru/3137711c
Haxoxxnenme aaxkaHoB B BuGmiorexa LIOK

11 npupoe. CriocoOs! mosyueHus 25.09 https://m.edsoo.ru/25960a5h
Y IPUMEHEHHNE ATKaHOB
[uknoankaHsel: 00mas
dbopMyna, HOMEHKIATypa

12 U30MepHUst, 0COOEHHOCTH 55 09 bubnuorexa [IOK
CTPOCHUS U XUMUYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITIOCOOBI OJTyUEHUS U
MIPUMCHEHUE

13 Pemenue pacuéTHbBIX 337249 Ha 30.09 Bubmiorexa LOK

https://m.edsoo.ru/bf84d8eb
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OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA I10 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOJAIIUX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmuorexa [JOK

14 02.10
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekys. CTpyKTypHast ¥ LuC-
TPaHC-H30MEPHS AITKCHOB
Ou3nyecKue 1 XUMUIECKHE Eu6 10K
nOIMOTEKA
15 cBoiicTBa ankeHoB. [IpaBuio 02.10
P https://m.edso0.ru/21069ccd
MapkoBHHKOBA
16 CniocoOsI noTydeHus u 07.10 bubnuotexa [JOK
IIPUMEHEHHUE aJIKEHOB ' https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teme "llonydyenue sTuneHa u 09.10 bubmorexa [JOK
YACHIE | ' https://m.edsoo.ru/0941eed8
M3y4EHHE €ro CBOMCTB
Pemenne pacuéTHbIX 3a1a4 Ha
18 oTpeIeTICHUE MOJICKYJISIPHOM 09.10 bubnmoreka [JOK
(GOpMYIIBI OPraHMIECKOTO ' https://m.edsoo.ru/e9ea9921
BElIeCTBa
ATKaaueHbl: CONpsHKEHHBIE,
W30JIMPOBAHHBIE,
bubmuorexa [JOK
19 KyMYJUPOBaHHBIE. 14.10

Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHHS

https://m.edso0.ru/04298c0a
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20 XuUMHUUYECKue CBOMCTBA 16.10 bubmuoreka [JOK
CONPSIKEHHBIX TUCHOB https://m.edsoo.ru/e561253d

21 CriocoOsblI MoTy4eHus u 16.10 bubnnoreka [JOK
MIPUMEHEHNE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKUH P,
obmas popMmya,

22 HOMeHK(JEaIT)y;]a, AJIEKTPOHHOE U 21.10 bubmorera [JOK

https://m.edso0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3UYECKHE CBOMCTBA
. bubmuoreka [JOK

23 XUMHYECKUE CBONCTBA aJIKMHOB 23.10 https://m.edsoo.ru/23493a93

24 KauecTBeHHbIC peakinu Ha 23.10 bubnunoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CniocoOslI ony4eHus u 06.11 bubnuoteka [JOK
IIPUMEHEHNE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 YPaBHEHUIO XUMUYECKON 06.11 bubmorexa HOK

https://m.edso00.ru/5db8e526
peakuu

97 CI/ICTeuMaTI/ISaI_II/ISI 1 00001IeHIE 1111
3HAHWI IO TeMe
ApeHbI: TOMOJIOTUYECKUH P/,
oOmas popmyna,

78 HOMEHKJIaTypa. DJIEKTPOHHOE U 1311 bubnuorexa [IOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ OeH30J1a U TOIyoJIa,
ux (pusmyeckue cBONCTBa

29 XUMHYECKUE CBOMCTBA apEHOB: 1311 bubnmnoreka [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/a44alaed
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XUMHUYECKUE CBOMCTBA apPEHOB:

bubmuorexa [IOK

30 PCAKIIHI PHCOCAMHEHIA, 1811 https://m.edsogru/a44a1ae4
OKHCJICHHE TOMOJIOTOB OeH3071a

31 OCco0EHHOCTH XUMUYECKUX 50.11 bubmuorexa [JOK
CBOMCTB CTHUpPOJIA https://m.edso00.ru/d5018a54
Pemenne pacuéTHbIX 3a7a4 Ha

32 onpeaeeHue MOJIEKYJIIPHOU 20.11 bubnnoreka [JOK
(GopMyITBI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEIIECTBA

33 CriocoObl nostyyeHust u 25 11 bubmmorexa [IOK
MIPUMEHEHNE apEHOB https://m.edso0.ru/6f717d09
I'enernueckas cBsA3b MEKIY

34 Pa3IMYHBIMH KJIacCaMu 27.11
YIIIEBOIOPOIOB
Pacuérel no ypaBHEHUsIM

35 XUMHYECKHUX PEAKIUM. 2711
Cucremarusanus 1 00001eHne
3HAHUM 110 TEME

36 [Ipuponnsiii ra3. IlomyTHbie 02.12
He(TSAHBIE ra3bl

37 KameHHbI#1 yroiab ¥ NpoTyKThl 04.12 bubnnoreka [JOK
ero nepepaboTKu https://m.eds00.ru/69b3398b
Hedtp 1 ciocoOw1 eé Bu6orexa [IOK

38 nepepadotku. lpumenene 04.12 https://m.eds00.ru/21f9de78
IPOAYKTOB NEpepadoTKU HEPTH
['eHeTnyeckas CBSI3b MEXAY

39 Pa3TUYHBIMH KJTacCaMu 09.12

YIJICBOIOPOIOB
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l'anorenonponsBoHbIE
YIJIEBOIOPOAOB: ANEKTPOHHOE

bubmuoreka [JOK

40 11.12
CTPOEHUE; PEAKIIUH 3aMEILICHUS https://m.edso00.ru/82b4d759
rajoreta
JleiicTBue 11eouei Ha
TaJIOTCHITPOU3BOTHBIC.
41 BzaumoneiictBue 11.12
IUrajJoreHajJKkaHoB C MArHUEM U
LIUHKOM
Cucremarusanus 1 00001IeHNE
42 3HaHMH 10 pa3aei 16.12 Enbmiorexa IIOK
. P ., Y ' https://m.eds00.ru/20e89f22
YTIeBo0pOABI
43 KonTtponpsHas pabora o Teme 18.19 bubnuoreka [IOK
"VrieBoaopont" ' https://m.eds00.ru/95¢9e298
[IpenenbpHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHM Psif,
ob6111asg hbopMyiia, CTpOCHHUE
44 MOJIEK ?1) Enge Hﬂp 18.12 bubmaorexa IJOK
Yo pHs, ) https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanus, Gpuznyeckue
CBOMCTBaA
XUMHYECKHE CBOUCTBA Eub 10K
HOIHOTEKA
45 [IPENENbHBIX OMHOATOMHBIX 23.12
pel A https://m.edsoo.ru/26ee34fe
CITUPTOB
Crioco0bI nostyueHust u
46 IIPUMEHEHNE OTHOATOMHBIX 25.12 Bubmiorexa LJOK
p ' https://m.edso00.ru/484100000000000
CIIUPTOB
IIpoctelie >¢dupHr: b
47 p up 55 12 nomroreka [[OK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2c788b2
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0COOCHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOWCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMUEPHUH, UX

bu6mmoreka [JOK

48 13.01
¢u3nvecKkre 1 XUMHYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoOblI noy4eHus u

49 IpUMEHEHHE MHOT'OaTOMHBIX 15.01 bubmorera [JOK

P ' https://m.edsoo.ru/d12e567d
CIIHPTOB
@DeHOo: CTPOCHHUE MOJICKYJIBI,
50 (bu3UYECKHEe CBONCTBA 15.01 bubmorexa [JOK
' ' https://m.edsoo.ru/2ce726f8
TokcuaHOCTH PeHomna
bubmuorexa [JOK
51 X 5 20.01
HMHHCCKHC CBOHCTBA (herona https://m.edsoo.ru/037ca5f9

59 CriocoObI nostyueHust u 2201 bubnuorexa [JOK
npUMeHeHue GpeHona ' https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.

Pemenne skcnepruMeHTaIBHBIX bubnuorexa [JOK

53 22.01
3aznad4 no teme "CrnupTsl U https://m.edsoo.ru/fd0ced09
benonsr"

54 Cuctemaru3zanus 1 00001IeHIE 2701 bubnmoreka [JOK
3HAHWH 10 TeMe ' https://m.eds00.ru/1810ch9b
AJbIeruapl ¥ KETOHBI:
3IIEKTPOHHOE CTPOEHHE

55 KapOOHUJIBHOM TPYIIIIbI; 59.01 bubmuorexa [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyra, u3oMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJIBI[CFI/II[BI 1 KCTOHBI:

bubmuoreka [JOK
56 H3MYECKHUE CBOMCTBA; PEaKIIMU 29.01
¢ peait https://m.eds00.ru/c887425¢
HPUCOCAMHCHHUS
Peakiiyu okucineHus u
57 Ka4eCTBEHHBIE PEAKIINU 03.02 Bubmaorexa LOK
P ' https://m.edsoo.ru/a393baad
QIBJICTUIOB U KETOHOB
58 Cnoco0sbI oTy4eHUS 05.02 bubnnoreka [JOK
aJIbJAETUI0OB U KETOHOB ) https://m.edso00.ru/520d1c51
OHOOCHOBHBIC MPECIbHBIC
KapOOHOBBIE KUCIIOTHI, bubnmoreka [JOK
59 05.02
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJICKYJI
H3omepust 1 HOMEHKJIaTypa
60 KapOOHOBBIX KHUCIIOT, UX 10.02 bubimotexa [IOK
P o ' https://m.edso0.ru/700cc87b
buznyeckue cBoiicTa
XuMHYECKHue CBONCTRA BuG 10K
noIMoTeKA
61 OPEAECITBHBIX OJHOOCHOBHBIX 12.02
bel g https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOWCTB
62 MYpPaBbUHOMN KUCIJIOTHI. 12.02 bu6nuorexa [IOK
MHoroo6pasue KapOOHOBBIX ' https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOCTB:
HETPEeICTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX, Eub OK
63 TMKapOOHOBBIX, 17.02 nosmorexa I

TUIPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeny BHICIINX
KapOOHOBBIX KHUCIIOT

https://m.edso00.ru/83a08773
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[ToHsATHE O IPOU3BOAHBIX

bubmuoreka [JOK

o4 KapOOHOBBIX KUCIIOT 19.02 https://m.edso00.ru/0d162d9d
CriocoObI nostyueHust u

65 npUMeHeHne KapOOHOBBIX 19.02 bubmorexa HOK

https://m.eds00.ru/7¢065c9d
KHUCJIOT
CnoxHbie dupHI:

66 TOMOJIOTUYECKHH psiJl, oO1as 26.02 bubnnoreka [JOK
dbopMmyia, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Du3nYeCcKUe U XUMUYECKHUE 26.02 bubmuoreka [JOK
cBoMcTBa 3(HUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peaxiuu, Ha onpeeNieHue 03.03
MOJIEKYIISIPHOM (OPMYIIBI
OpPTaHHYECKOT0 BEIIecTBa
[IpakTuueckas padbora Ne 3.

69 Peienne skcniepuMeHTaIBHBIX 05.03 bubnuorexa [JOK
3anad no Teme "KapOoHOBbBIE https://m.eds00.ru/486671fb
KucnoThl. CrioxxHble H3GUpHI"

Kupsr: crpoenne, pusndeckue
70 u XI/II)MquT(I:)KHe CBOECTB& 05.03 bubmorexa [JOK
https://m.edso0o.ru/al9c5n98
(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH 1203 bubnmoreka [JOK
HETPEIENbHBIX KUPHBIX https://m.eds00.ru/b0331922
KUCHoT. JKupsl B IpUpoie

72 Mpia KaK cOJIM BBICILIUX 12.03 bubmorexa HOK

https://m.edso0.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Morolee nercraue. [loustue o
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmuoreka [JOK

73 17.03
KHUCJIOPOJCOACPKAIINX https://m.eds00.ru/56790c96
OpPraHMYECKUX BEIIECTB
Pacuértrl mo ypaBHEHUIM

74 YPaBHeHt 19.03
XUMHUYECKHUX PEAKITHIA
Cucremaru3zanus 1 0000IICHUE bubmuorexa [JOK

75 . 19.03
3HAHHUH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepucTUKa

76 YIJIEBOJIOB U Kiaccupukaus 31.03 bubmuoreka [JOK
yIIIeBOIOB (MOHO-, - U ' https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)

Momnocaxapupsl: puznyecKkue
177 CBOMCTBA U HaXO0XKICHHUE B 02.04 bubmaorexa [JOK
& ' https://m.edsoo.ru/b4bdda2d
npupojie
[IprMeHeHue rioKo3sl, €€ BuG 10K
HOJINOTEKA
78 3HaYEHHE B 02.04
https://m.edsoo.ru/5e61122d
YKU3HEICATSIIbHOCTH OpraHu3Ma
Jucaxapunabl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. 07.04 bubmunorexa [JOK
Haxoxienue B mpupoe u ) https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUCAXapHJIOB
ITonucaxapuasl: CTpOESHHE

80 pun p 09.04 bu6nmoreka [JOK

MaKpOMOJIeKYJ, (PU3NYECKHE U

https://m.edsoo0.ru/72a04508
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XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [JOK

81 09.04
BOJIOKHAX https://m.eds00.ru/6216e766
Penrenue pacueTHbIX 3a7a4 Ha
82 onpeAesieHue JOJIM BbIX0/1a 14.04 bubnuoreka [JOK
MPOAYKTA PEaKIuu OT ' https://m.edsoo.ru/7fde4 7ef
TEOPETUIECCKH BO3MOXHOTO
83 Cucremaru3zanus 1 000011eHNe 16.04 bubmmorexa [IOK
3HaHUU MO pazzeny ) https://m.edsoo.ru/08d4364c
KonTtponpsHas pabora o Teme
84 "Kucnopoaconepxaue 16.04 bubmoreia OK
P P | ' https://m.eds00.ru/42c6678e
OpPraHUYeCKHUe COCMHCHUS
AMUHBIL: K1accudukams,
CTpOCHWE MOJIEKYJI, 001Ias
85 (1)(? MyJa I/I3OM€yI/I$I 21.04 bubmorexa HOK
pMya, pH, ' https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOMCTBA
86 XuMudeckue CBONCTBa 53.04 bu6mmoreka [JOK
anmn(aTHIeCKUX aMHHOB ' https://m.edsoo.ru/1bc5cf80
AHUJIVH: CTPOCHUE aHHUIINHA,
87 0COOCHHOCTH XUMHUYECKUX 23.04 bubmorexa [JOK
N ' https://m.edsoo.ru/39cd21f1
CBOWCTB aHUJIMHA
Crioco6bI nostyueHust u
88 nprUMEeHEeHHe anupaTUIeCKIX 28.04 bubmorexa HOK
p ' https://m.edsoo.ru/eal38763
aMHHOB
AMHWHOKHUCIIOTHI: HOMEHKJIATypa
89 yp 30.04 bu6mmoreka [{OK

1 u3oMepus, GU3nIecKre

https://m.edsoo.ru/d1773e80
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cBolictBa. OTOeNbHBIE
MIPEACTABUTENH O-aMUHOKHCIIOT

XUMHYECKUE CBOUCTBA
aMUHOKHCIIOT, UX

bubmuoreka [JOK
90 OMOJIOTMYECKOE 3HAUCHHE 30.04
https://m.edsoo.ru/77df705a
amuHokucioT. CUHTE3 U
THIPOJIN3 TN THIO0B
01 benku kak npupoaHbIe 05.05 bubnuoreka [IOK
MOJIMMEPHI; CTPYKTYPBI OEIKOB ' https://m.edsoo0.ru/429e9899
bubmuoreka [JOK
92 XHUMHUYECKHE CBOICTBA OEIKOB 07.05
https://m.edso0.ru/6237306d
A3zoTcoaepkane
TeTePOIMKITHIECKIE
93 coeaunenus. HykienHoBsie 07.05 bubmorexa [IOK
a P YK ' https://m.edsoo.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
Ouosiornueckas poib
[TpakTryeckas padora Ne 4.
Pemenue sxcriepuMeHTaTbHBIX
94 3a7a4 10 TEME 12.05 bubmorexa [IOK
., ¢ ) https://m.edso00.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHue coequHeHns"
[IpakTuueckas padora Ne 5.
Pemenne sxkcnepruMeHTATBHBIX bubnmoreka [JOK
95 14.05
3agad4 mo treMe "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHWYECKHUX COETMHEHHUM"
KonTpomnpHas pabora mo Teme
96 "A3oTcoaepikaiiye 14.05 Eubmiorexa IIOK
P | ' https://m.edsoo.ru/ce561bc7
OpTaHWYECKUE COCTUHCHUS
97 OcHOBHbIE IOHATHS XUMHUH 19.05 bubnuorexa [IOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH U METOIbI UX
CHHTE3a —II0JINMEpHU3aITis U
MOJIMKOHIEHCALIUS

https://m.edsoo.ru/7aa63ebd

ITnactmaccel. YTunusanusa u

bubmuoreka [JOK

98 1 19.05
nepepadoTKa MIacTUKa https://m.edso00.ru/82242e0f
DJ1acTOMepbl: HATypaJbHbBIN

99 CUHTCTHUYECKUE Ka 171 1 21.05 bubmorera [JOK

TIYHH: ' https://m.eds00.ru/246103ec
Pe3una
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBbIE, 1 21.05 bubnuoreka [IOK
cuHteTnyeckue. [lonumepnt https://m.eds00.ru/5963a601
CIEIMaJIbHOTO Ha3HAUYEHUs
[TpakTuueckas paborta No 6.

Pemienne skcnepruMeHTaIbHBIX bubnmnoreka [JOK

101 1 26.05
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/3aebd77a
MJIaCTMAcC ¥ BOJIOKOH"

O06o00611eHNe U cUCTEeMaTU3ALUS

102 U3Y4YEHHOI0 MaTepuala 1o TemMe 1 26.05 bubnuorexa [JOK
"BBICOKOMOJIEKYIISIPHbBIE ' https://m.edsoo.ru/6a22b1e8
coequuenusa”

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus; yriayonenHoe ooyudenue, 10 kinacce/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.W. u np.; nox penaxuueii Jlyauna B.B. OGmiectBo ¢
OTPAaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO

«3narensctBO «lIpocBemienue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



