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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamma 1o XMMHM Ha YpOBHE CpeAHEro o0uiero oopa3oBaHUs
paspaboTtana Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHU K pe3yabTaTaM OCBOCHHUS
denepanbHOit oOpa3zoBaTenbHOU IPOTPaAMMBbI CPEIHETO o01wero
oobpazoBanusa(POII COO), npencraBneHHbix B PeaepaibHOM rocyaapCTBEHHOM
oOpazoBarensHoM cTangapre COQO, c¢ yuérom Konnenuuu mnpenoaaBaHus
yueOHOro mnpeamera «Xumus» B 00pa3zoBarelibHBIX opranuzanusx Poccuiickoi
denepanuny, peaTM3yOUMX OCHOBHBIE O00pa3oBarelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMoJoXeHuil «Crtpareruum pa3BuTths BochnurtaHus B Poccuiickoit
®enepanuu Ha nepuoa a0 2025 rona» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YIIIyOJIEHHOTO HW3YYEHMsI 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAydyHOTro oOpaszoBanus yvammxcs 10-11 kmaccos.
N3yuenue mpeamera, peaqmdyeMoe B YCIOBUAX U dEpeHIIMPOBAHHOTO,
npopmIbHOTO OOy4YeHMs, NPU3BAHO OO0ECNEYUTh OO0LE00pPa30BaTENbHYIO H
OOILEKYIbTYpHYIO TMOJTOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO JJIs
aJlanTalyy UX K ObICTPO MEHSIIOLUMMCS YCIOBUSM KU3HU B COLTUYME, a TAKXKE IS
IPOJOJDKEHHUsSI 00YUYEHHUsI B OpraHu3alusX npodeccuoHaaIbHOTO 00pa3oBaHus, B
KOTOPBIX XUMHUS SIBJISIETCSL OJJTHOM U3 MPUOPUTETHBIX JUCLHUIUIHH.

B nporpaMme 1m0 XuMHMM Ha3Ha4Y€HHUE MNpeAMETa «XUMHUs» MOJIYy4aeT
NOoAPOOHYI0O HHTEPHPETAM0 B COOTBETCTBMM C  OCHOBOIOJIAralOIIMMU
nosnoxenusMu OI'OC COO o B3auMOOOYCIIOBICHHOCTH LIEJCH, COAep KaHMUs,
pe3yiabTaToB 00y4YeHUs M TPeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUETENBCTBOM TOMY SIBIISIFOTCS CIIEAYIOIIME BBINOJHSAEMbIE MPOTPAMMON 1O
XUMHUH QYHKIUU:

e uH(OPMAMOHHO-METOAUYECKAs], pealu3alusg KOTOpPOH oOecreunuBacTt
MOJIyYCHUE TPEJCTABICHUS O IeNsAX, COJepKaHuu, OOIlell cTpareruu
00y4eHUs1, BOCTIUTAHUS ¥ Pa3BUTHSA 00yUarOIIUXCs CPECTBAMHU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoduJis;

e OpraHM3alMOHHO-TIAHUPYIOIIAs, KOTOpas npen1ycMaTpuBacT
OTpe/ielieHre: MPUHIMIIOB CTPYKTYPUPOBAaHUS U TOCJIEAO0BATEIHbHOCTH
U3y4eHHUs] y4eOHOro Marepuaia, KOJMUECTBEHHBIX W KaueCTBEHHBIX €ro
XapaKTEePUCTHUK; MOAXO0J0B K (GOPMUPOBAHUIO COJAEPKATEILHON OCHOBBI
KOHTPOJIA M OILIGHKH O00pa3oBaTeNbHBIX JOCTHKCHUNA OOYy4arolmxcs B
paMKax HMTOrOBOM arrecTalud B (GopMe €IMHOTO TOCYAapCTBEHHOTO
DK3aMEHA 10 XUMHH.

[Iporpamma j1st yriryOJNEHHOTO M3YUYEHUS] XUMUH:



e YCTaHABIMBACT WHBAPUAHTHOE MPEIMETHOE COJEepKaHHe, 00s3aTelIbHOe
U WU3y4eHHs B paMKax OTAEIbHBIX Mpoduied, mperycMarpuBact
pacrpeneneHie U CTPYKTYpUPOBAaHUE €ro IO KiaccaMm, OCHOBHBIM
COJieprKaTeIbHbIM JIMHUSAM/pa3ienam Kypca;

e AT NMPHUMEPHOE paclpeleleHue y4eOHOr0 BPEMEHH, PEKOMEHIYEMOTO
JUTA U3y4YEHHSI OTICIBHBIX TEM;

e TpeiaraeT MPUMEPHYIO MOCJEI0BAaTEILHOCTh HM3YUEHHUS Yy4eOHOro
Marepuaia ¢ y4€TOM JIOTUKU MOCTPOCHHUS Kypca, BHYTPHUIPEAMETHBIX U
MEXIIPEAMETHBIX CBA3EH;

e JAET METOJIMYECKYIO MHTEPIIPETALMIO LIENEN U 3a/1a4 U3yUYEHUS MPEeaMETa
Ha yriIyOJEHHOM YPOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJEPKATENbHOM XapaKTEPUCTUKU
IUIAaHUPYEMBIX pE3YyJbTaTOB OCBOEHUS OCHOBHON 00pa3oBaTelbHOU
nporpaMMbl  cpeaHero  oOmero  oOpa3oBaHusi  (JJMYHOCTHBIX,
METaNpeAMETHBIX, MPEIMETHBIX), a TaKXEe C Y4ETOM OCHOBHBIX BHJIOB
yu4e€OHO-TIO3HABATENIbHBIX  JIEUCTBUIA OOydYaromerocss IO OCBOEHHUIO
COJEp KaHus MpeaMETA.

[lo Bcem Ha3BaHHBIM MO3UIMSIM B INPOTrpaMMe MO XUMHUHU MPETyCMOTpPEHA
IPEEeMCTBEHHOCTh € OOY4Y€HHMEM XUMUU Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHusi. 3a MpeneiaMd YCTAaHOBJIGHHOM TPOrpaMMONd IO  XUMHHU
00s13aTenbHON (MHBApUAHTHOM) COCTABIISIONIEH COoAepKaHusl yueOHOTro peiMeTa
«XuMHs» OCTa€TCsi BO3MOXHOCTh BBIOOpAa €ro BapHAaTMBHOW COCTABIISIOLICH,
KOTOpasi J0JDKHA OMpPEAENsAThCS B COOTBETCTBUU C HAIIPABJICHUEM KOHKPETHOTO
npoduis oOydeHus.

B cootBerctBUM ¢ KoHuenTyanbHeIMU mnoJioxkeHusMu DPI'OC COO o
HAa3HAUYCHUH TIPeAMETOB 0a30BOTO MW YINIYOJIEHHOTO YPOBHEM B CHUCTEME
nuddepeHIMpoBaHHOTO OOyYEeHHsS Ha YPOBHE CPEAHEro oO0mero oOpa3oBaHUs
XUMHSI HAa YpPOBHE YIIIyOJEHHOTO U3Y4YEHHs] HalpaBlIieH Ha peau3aluio
NPEEMCTBEHHOCTH C  MOCJEAYIOIMM  3TalioM  TMOJYyYEHUS  XUMHYECKOTO
oOpa3oBaHusi B paMKaX M3YUYCHUS CIECUUAIbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHUYECKUX TUCIUIUIMH B By3aX U OPTaHU3aUSAX CPEITHEr0 MPOPecCUOHATLHOTO
oOpazoBanusi. B 3Tol cBsI3M H3ydeHHE mpeaMera «XUMHUS» OPHUEHTUPOBAHO
NPEUMYIIECTBEHHO HA paclIMpeHHe U  YIIyOJeHHe TEOpETUYECKOW U
MPaKTUUYECKOM MOATOTOBKH 00y4aronMXcsl, BHIOpaBIIMX ONpeIeIEHHbBIN TPOdIIIb
00y4eHHsI, B TOM YHCJIE C IEPCIIEKTUBOM MOCIEYIOIIEr0 MOJTy4YeHUs XUMUYECKOTO
o0pa3oBaHus B OpraHu3alusix npodeccuoHamrrHOro oopazosanus. Hapsiay ¢ atum,
B cBere TpeOoBanmii OPI'OC COO K mIaHHpYeMBIM pe3yJibTaTaM OCBOCHHS
beneparbHOW 00pa30BaTEIBbHON TPOTPAMMBI CPETHEr0 OO0IIEro 00pa3oBaHUS
U3y4deHHe TMpeaMeTa «XuUMHUs» OPUEHTHPOBAHO TaKXE Ha peEIIeHUEe 3a1a4y



BOCIIMTAHUS U COLIMAIBHOTO Pa3BUTH 00ydarommxcs, Ha (GopMUpOBaHUE y HUX
OOIIEUHTEIUIEKTYIbHBIX YMEHUH, YMEHUI paluoHaIM3auu y4eOHOTro Tpyda U
000OIIEHHBIX CHOCOOOB ACSATEIBHOCTH, HWMEIONIMX MEXAUCIUILTMHAPHBIN,
HAJINPEAMETHBINA XapaKTep.

CocrapisionmmMu npeamera « XUMUs» Ha ypOBHE YIIIyOJIEHHOTO HU3y4YEHHS
SBISIIOTCS  yTIyOsnéHHble Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHuu noaxoa0B K 0TOOPY U CTPYKTYPHOU
OpraHu3aly COAEpPXKaHUS ATUX KypCOB B MPOrpaMMe MO XUMHH 32 OCHOBY
npunAThl nosnoxenuss ®I'OC COO o pazmuuusx 0a30BOro M YriyOJIEHHOTO
YPOBHEHN M3YyUYEHUS MPEIAMETA.

OcHoBy conepxanusi kKypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHU4YecKass XUMUS» COCTABIISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUA U
yMEHUH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YYEHHUs MpeAaMera. JTa cucTtemMa
3HaHUU TOJy4aeT OMPEICIEHHOE TEOPETUYECKOE JOTMOJHEHHUE, IO3BOJIS IOIIee
OCO3HAaHHO OCBOMUTHb CYIIECTBEHHO OOJbIMHA 00BEM  (HaKTOJIOTHUYECKOTO
marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3YYeHHs Mpeamera obecredeHa
BO3MOKHOCTh 3HAYUTEIBHOTO YBEIWYEHHS OOBbEMA 3HAHUN O XUMUYECKUX
AJIEMEHTaX M CBOWCTBAX WX COCAWHEHUH HAa OCHOBE PACUIMPEHHS U YTITyOJICHUS
NpEeCTAaBICHUI O CTPOCHHUU BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX
NPOTEKaHMsI PEaKIIHii, pacCMaTPUBAEMbIX C TOYKU 3PEHUSI XUMUYECKON KHHETUKU
U TepMoAuHaMuKH. M3ydeHuwe mnepuoguveckoro 3akoHa U llepumommueckoi
CUCTEMBl ~ XUMHYECKHX  DJIEMEHTOB  Oa3upyercss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX TPECTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKas CBS3h
OOBSCHSIETCSI C TOUYKH 3PEHHSI DHEPTETUUECKIX U3MEHEHHU TIpH €€ 00pa3oBaHUU U
pa3pylleHny, a TakKe C TOYKU 3pEHUS MeXaHH3MOB e€ oOpazoBanus. M3yuenue
TUTMOB  pEeaKkmuid  JOomoyHsAeTcs  (OPMHUPOBAHWMEM  MPENCTABICHUH 00
AIIEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJIU3€E PACIVIABOB U PaCTBOPOB BEIIECTB.
B kypce opraHu4eckoil XuMuM MpHU PaCCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHH yNIesIeTcss 0c000e BHUMAHUE BOTIpOcaM 00 JEKTPOHHBIX 3 dekrax,
O B3aMMHOM BJIUSIHUY aTOMOB B MOJICKYJIaX U MEXaHU3MaX PeaKInii.

Ocoboe 3HaueHHWE WMEET TO, 4YTO Ha COJEpPKaHHUE KypCOB XUMUU
yrIyOJNEHHOTO YPOBHS U3YUCHUS IS KJIACCOB OTPEIEIEHHOTO PO (WIS (TJIaBHBIM
oOpazoM Ha WX CTPYKTypy H XapakTep JIOMOJHEHWH K oOmeld cucreme
NPEIMETHBIX 3HaHUI) OKA3bIBAIOT BIUSHUE CMEXKHBIC IPEIMETHI. Tak, Harpumep,
B COJIepKaHWUU TIpeaMeTa JJIsl KJIaCCOB XUMHUKO-(hU3UIECKOTO MPOoPuIIss 00bIIoe
3HaueHue OyAyT UMETh 3JEMEHThl Y4eOHOro marepuana nmo ooued xumun. [Ipu
U3Y4YEHUU NpeaMeTa B JIaHHOM Cllyyae akUeHT OyIeT clielaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOIHOCTh 3aKOHOB U TEOPHH B XUMHUH U B (DU3HKE: aTOMHO -
MOJIEKYJSIpHAs Teopusi (MOJICKYJIIpHAsi TEOpHUs B (PU3UKE), 3aKOHBI COXPaHECHUS



MacChl M DHEPIMM, 3aKOHBI TEPMOJAWHAMHKH, DJIEKTPOJIM3a, MPEICTABICHHUS O
CTPOEHUU BEILECTB U IPYIOE.

B 1O Xe BpeMsa B COJEpX)aHUM MNpeamera sl KIaCCOB XUMHUKO-
Oounonoruueckoro npodwuis 00JbIINI YAETbHBIM Bec OyaeT UMETh OpraHudecKast
xumusa. B 3TOM cmydae mpenocTaBisieTcs  BO3MOXKHOCTh — JJIsl  Oouiee
OOCTOSITEILHOTO  PAacCMOTPEHUS XMMHUYECKON OpraHu3aluy KIETKM  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOIAT, K MpPUMEPY, TaKue
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JIMMHIbI, OCNKH, YIJIEeBOAbl, HYKICHHOBBIC
KHUCJIOTBI U Apyrue. llpu 3ToOM 3HaHUA O COCTaBE U CBOMCTBAX INPEICTABUTEIICH
OCHOBHBIX KJIACCOB OPTaHMYECKUX BEILIECTB CJIY)KAT OCHOBOM I W3y4YCHHUS
CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, IBIXAHUS, TUILEBAPECHUS.

B mnnane ¢opmupoBaHUs OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHUS
0O11IeHayYHbIX METO10B IO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHBIX
3HAHUWA H3y4yeHue npeaMera «XUMUsS» Ha YriyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBA3AX C Y4EOHBIMU MPEAMETaMHU, BXOJISIIMMU B COCTaB
npeaMeTHbIX obnactell «EcTecTBEHHO-Hay4dHble TpenMmeTv», «Maremaruka u
uHpopmaThka» U «PycCkuil A3bIK U TUTEPATYPay.

[Ipyn w3yyeHum ydeOHOro mnpeaMeTa «XUMHsS» Ha YriayOJEHHOM YpPOBHE
TaK)Xe, KaKk Ha ypOBHE OCHOBHOT'O U CpPEeIHEro oouiero oopasoBanus (Ha 06a30B0M
YPOBHE), 3a7jaueil NEPBOCTENEHHONW 3HAYUMOCTHU ABJIAETCS (GOPMUPOBAHUE OCHOB
HAyKHd XUMHU Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHHWS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA Y OJJTHOI'0 M3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. Pemenue
TOW 3aJaud Ha YriyOJEHHOM YpOBHE U3Y4YEHHMs MpeAMeTa Mpearosaraert
peanu3aLnIo TaKUX LIEIIeH, KaK:

e (opMUpOBaHHE TMPEACTABICHUNA: O MaTepUAILHOM €IMHCTBE MUpA,
3aKOHOMEPHOCTAX U TO3HABAEMOCTH SIBJIEHUH IIPUPOJBI, O MECTE XUMUHU B
CHUCTEME E€CTECTBEHHBIX HayKk W €€ BeAyuled posm B 0OecneueHuu
YCTOMUMBOTO  pa3BUTHUA  YEJIOBEUECTBA: B  PEIICHHUH  MpoOsIeM
HKOJIOTUYECKOM, IHEPTreTUUECKON U MUIIEBON O€30MacCHOCTH, B pa3BUTUU
MEJMLMHBI, CO3/JaHUH HOBBIX MATEPUATIOB, HOBBIX UICTOYHUKOB SHEPTUH, B
o0ecTnieueHnn palMoOHAIbHOTO MPUPOAONOJIBL30BaHus, B (HPOPMUPOBAHUHU
MHUPOBO33pEHUS U OOIIEH KyJbTyphl YElIOBEKa, a TAKKE IKOJOTUUECKU
000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JJ0POBbIO U IPUPOIHOMN CpeIe;

e OCBOCHME CHCTEMBl 3HAaHHUM, JIGKAIMX B OCHOBE XUMHUYECKOHN
COCTAaBJISIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa: (PyHIaMEHTATbHbIX
IOHATUM, 3aKOHOB W TEOPUU XMMHUHU, COBPEMEHHBIX NPEACTABICHUM O
CTPOCHMHM BEIIECTBA HA pAasHbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJSIDHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOJMHAMUYECKHX U
KHHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHUs XMUMHUYECKHX PEaAKIMi, O



XUMHYECKOM PAaBHOBECHUH, PACTBOPAX U JUCIIEPCHBIX CUCTEMAX, 00 00IIMX
HAy4YHBIX IPUHIUIIAX XUMUYECKOTO IPOU3BOJCTBA,

dbopmupoBanue y  oOy4aroummxcsi ~ OCO3HAHHOTO  TOHHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHMYECKUX 3HAHUU i1 OOBSICHEHUS
KJIFOUEBBIX HJIeH W MpOoOJIeM COBPEMEHHOW XMMMHH, AJisi OOBIACHEHUS U
IIPOTHO3UPOBAHHUS SIBJICHUN, UMEIOIIMX €CTECTBEHHO-HAYYHYIO IPUPONY;
I'PaMOTHOTO petieHus Ipo0JIeM, CBI3aHHBIX C XUMUEH, MPOTHO3UPOBAHMUS,
aHAJIM3a U OLEHKH C IO3ULIMN KOJIOTHYECKOM O€3011aCHOCTHU OCIEACTBHUI
OBITOBOM M MPOW3BOJACTBEHHOW NEATEILHOCTH 4YEJOBEKa, CBA3AHHOU C
XUMHYECKUM TIPOM3BOJICTBOM, HCIIOJb30BaHUEM M  MepepabOTKOM
BELIECTB;

yIayOJieHue  MpEeACTaBICHMH O  HAy4yHbIX  METOAAaX  IO3HAHUSA,
HEOOXOAUMBIX 11 NPUOOPETEHHs] YMEHHM OPUEHTUPOBATHCS B MHpPE
BEUIECTB U OOBACHEHMS] XUMUYECKUX SBJICHUN, HMEIOIIMX MECTO B
IIPUPOJIE, B MPAKTUUYECKOU NESITEIILHOCTH U TOBCEIHEBHOM KU3HU.

B mane peanmzanuu nepBOOYEPEIHBIX BOCIUTATENILHBIX M Pa3BUBAIOIIUX
(GYHKIUMN TENOCTHOM CUCTEMBI CPEIHEr0 OO0Iero oOpa3oBaHUs MPU U3YYECHUU
npeaMera «XuMus» Ha YIUIyOJIEHHOM YpPOBHE OCOOYI0 aKTyaJlbHOCTh
NpUOOPETAIOT TaKUE LIETH U 337a4H, Kak:

BOCTIMTaHUE YOSKIEHHOCTH B IIO3HABACGMOCTH SIBIICHUH TPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOpUYECTBA B OOJIACTH TEOPETHYCCKUX M
MPUKJIAIHBIX UCCIICAOBAHUN B XUMUH, (OPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHWIO W TO3HAHHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CAMOBOCIIMTAHWIO HA  OCHOBE  yCBOCHHS
00IIIeYeJIOBCYSCKHUX [IEHHOCTEH;

pa3BUTHE TTO3HABATEILHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX M TBOPUYCCKUX
crocobHocTel oOydaronmxcs, (popMuUpOBaHHE Yy HHX CO3HATEILHOTO
OTHOIICHUS K CaMOOOpPa30BaHHMIO W HEIPEPBHIBHOMY OOpa30BaHHIO Kak
YCJIOBHIO YCTICITHON PO heCCHOHATLHON U 0OIIIECTBEHHOM JIEITEILHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0POBBI0 M TOTPEOHOCTH B
3JI0pOBOM 00paze )KU3HU;

dbopMuUpOBaHUE YMEHHUH W HABBIKOB Pa3yMHOI'O MPHPOOIOIb30BaHHMS,
Pa3BUTHE PKOJIOTHISCKOU KYJIbTYPBI, TPHOOPETEHU € OTIBITA OOIIECTBEHHO-
MIOJIE3HOU DKOJIOTUUECKOUN NEATEIHLHOCTH.

O611ee yKCIIo YacoB, MPETYCMOTPEHHBIX JJIS1 U3YyYEHUS] XUMHUH Ha YTITyOJIEHHOM

ypOBHE cpenHero obmero oopaszoBanus, coctapmsier 204 gacos: B 10 kimacce —
102 gaca (3 gaca B Henmenmo), B 11 kimacce — 102 gaca (3 waca B Hezelo).



COJAEP’>KAHUE OBYYEHUA
10 KUJIACC

OPT'AHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI OPraHM4YeCKON XMMHUM.

[Ipenmer ¥ 3HAYE€HHWE OPraHUYECKOM XUMHH, IIPEICTABICHHE O
MHOT000pa3uu OPTaHUYECKUX COCAUHEHHI.

DJIEKTPOHHOE CTPOEHHE aToma Yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHMS. BasleHTHpIE BO3MOXXHOCTH aroMa yriepoja. XUMHYECKas CBA3b B
OpPraHMYEeCKUX COEAUMHEHUsIX. Tumbsl rudpuau3alii aTOMHBIX OpOuTanei
yriaepoaa. Mexanu3zMmbl 00pa30BaHMs KOBAJICHTHOM CBSI3M (OOMEHHBIN U TOHOPHO -
akuenTopHeii). Tumbl mHepeKkpbIBaHWS aTOMHBIX OpOUTaNel, G- U T-CBS3MU.
OnunapHas, 1BOMHas M TpoiiHasa cBsA3b. CrocoObl pa3pbiBa CBs3EH B MOJIEKYJIax
opraHndyeckux BewiecTB. [loHsATHE O CBOOOAHOM pajaukane, Hykineopuie u
ANEeKTp o Puie.

Teopuss cTpoeHus opraHudyeckux coeauHeHud A.M. bymiepoa u
COBPEMEHHBIE ITPECTABICHUS O CTPYKTYPE MOJIEKYJL. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHMYEeCKUX COEAUHEHUUA. MOJIEeKyIsIpHbIE U  CTPYKTYpHbIE (OPMYIIBIL.
CtpykTypHble (GOpMyJbl pPa3IUYHBIX BHUAOB: pPa3BEPHYyTas, COKpallIEHHas,
ckenetHast. WM3omepus. Buael u3omepuu: CTPYKTypHas, NPOCTPAHCTBEHHAs.
OnekTpoHHbIE YPPEKTHl B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kinaccUpUKaMM opraHndyeckux BemiecTB. [loHatue o
dbyHKkIMOHaNbHOM rpynme. ['omonorus. 'oMonoruueckue psapl. CucreMaTuueckas
HOMeHKatypa opranudeckux coeauHenuit (IUPAC) u TpuBuanbHble Ha3BaHUSA
OTHEIbHBIX MPEACTABUTENICH.

OcobOeHHOCTH M KacCH(UKAIUA OPTaHUYECKUX peakiuil. OKUCIUTEIBHO -
BOCCTaHOBHTEJbHBIE PEAKIIMU B OPTAHUYECKOW XUMUHU.

OKCHEPUMEHTAIIBHBIE METOJbl HM3YYEHUS BEIIECTB M HX MPEBPAIICHUN:
O3HAKOMJIEHHE C 0Opa3liaMyi OPraHMYEeCKHUX BELIECTB U MaTepuajiaMyd Ha HUX
OCHOBE, ONBITHI MO MPEBPAIECHUID OPraHWYECKUX BEIIECTB IMPU HarpeBaHUHU
(mmaByieHue, OOyraMBaHWE M TOPEHUE), KOHCTPYUPOBAHUE MOJENEH MOJIEKYJ
OpTaHUYECKUX BEUIECTB.

YriaeBoaopoasbl.

Aunkanbl. 'oMooruyeckuii psij ankaHoB, oO1ast popmysa, HOMEHKIATypa u
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYT AJKAHOB, SP°-
rudpuan3ausi aTOMHBIX OpOuTalieil yriepona, o-cBsizb. PU3nMUECKUe CBOWCTBA
AJIKAHOB.



XVMHUYECKAE CBOWCTBA AJKAHOB: PEAKIMM 3aMELICHUs, W30MEpHU3aLuH,
JNEruApUPOBAHNS, IMKIN3ALNN, TUPOJIN3a, KpEKUHra, ropenus. Ilpencrasnenue o
MEXAHU3ME PEAKIMN PaIUKAIBHOTO 3AMEILECHUS.

Haxoxxaenue B npupoae. CriocoObl MoTydeHus: U NPUMEHEHHE aJIKaHOB.

[uxnoankansl. O6m1as Gopmysna, HoMeHKIaTypa u u3omepus. Oco6eHHOCTH
CTPOCHUS M XHMMHUYECKUX CBOMCTB MalbIX (LIMKJIONPONAaH, UUKIOOyTaH) H
OOBIYHBIX (IIUKJIOTICHTaH, UKIOTeKCaH) HUKIOankaHOB. CrocoObl MOydeHus 1
IIPUMEHEHNE UKIIOAIKAHOB.

Aunkensbl. ['omonornueckuii psi ankeHoB, 00mas (Gopmysna, HOMEHKIATypa.
DNEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOGHHE MOJCKY] alKeHOB, SP°-
rudpuan3alusl aTOMHBIX OpOuUTaneil yriaepona, o- U m-cBs3u. CTpyKTypHas U
reoMerpuyeckas (UuMc-TpaHc-) uzomepus. DU3NYECKHE CBOWCTBA aAJIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKIMM IPUCOCIUHEHMS, 3aMELICHHS B O-TIOJIOKEHUE
IPU JIBOVMHOW CBA3M, NMOJMMEpU3auuu U okucieHus. lIpasuno MapkoBHUKO Ba.
KauecTBeHHbIE peaklMK Ha JBOWHYIO CBSI3b. CIIOCOOBI MOMYyYEHUS U IPUMEHEHHE
AJIKCHOB.

Ankanuensl. Knaccudukanus ankagueHoB (CONMpPSKEHHBIE, U30JIMPOBAHHBIE,
KymynuposanHule). OcoOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenue. llommmepuzanus
COMNPSIKEHHBIX AUEHOB. CrocOObI MOTy4YeHUs U MPUMEHEHUE AJIKJUEHOB.

Anxunbl. ['oMonoruyeckuii psii aIKUHOB, 0011asi Gopmyria, HOMEHKIATypa U
U30MepUsL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJIKWUHOB, SP-
rudbpuan3anusi aTOMHBIX opOuTtanel yriepoaa. Ouznueckue CBOMCTBA AIKUHOB.
XAMUYECKHME  CBOWCTBA:  PEAaKIUUU  I[PUCOCIAMHEHUSA, JAUMEpPHU3ALUU U
TpUMEpHU3aLUK, OKUCIEHNA. KHCIOTHBIE CBOMCTBA AJIKKHOB, UMEIOIIMX KOHLEBYIO
TpOHYIO CBsI3b. KauecTBEHHBIE peaKlu Ha TPOHYIO CBs3b. CI1OCOObI OJTy4YeHuUs
Y IIPUMEHEHUE aJIKUHOB.

ApomaThueckue YrieBoJOopobl (apeHbl). ['oMOJOrnyecKkuil psja apeHoB,
oO1mas popmyia, HOMEHKIATypa U U30MepHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKYJIbl OeH30ia. PuU3NUecKue CBONWCTBA apEHOB. XUMHUYECKHUE
CBOICTBa 0€H30JIa M €r0 TOMOJIOTOB: PEaKIIMK 3aMEIICHUSI B OCH30JIbHOM KOJIbIIE U
YIJIEBOJOPOJIHOM paJuKaie, PEakluy NPUCOEAUHEHUSI, OKUCIEHUE TOMOJIOTOB
oenzona. IlpencraBimenne 00 OpHEHTHUPYIOUIEM JIEUCTBUU 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha NPUMEPE AIKWIbHBIX PAJAUKAIOB, KapOOKCUIHHOM,
TUAPOKCUIHLHON, aMUHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. OCOOEHHOCTH
XUMHUUYECKUX CBOUCTB cTHpoda. [Tomumepuzaius ctuposia. CriocoObl MoTydeHus U
MPUMEHEHUE apOMATUYECKUX YTIEBOJOPOI0B.

[Mpuponneiit ra3. [lomytHeie HedTsHbIE Ta3bl. HedTh u €€ mpoucxoxaenue.
KameHHbI# yrosib 1 MpOAYyKTHI ero nepepadoTtku. CrocoO sl mepepaboTku HedTu:



NEPEroHKa, KPEeKUHI (TEPMUYECKUHM, KATATUTUYECKUN), pUGOPMHUHT, THPOIIH3.
[IponykTel mepepaboTKu HEPTH, UX MPUMEHEHHUE B TIPOMBIIIICHHOCTH U B OBITY.

['eHeTnueckas CBSI3b MEXAY PA3JIMUHBIMU KJ1acCaMH YIJIEBOJOPOAOB.

DJIEKTPOHHOE CTPOEHHME TAJOTEHIPOU3BOIHBIX YIVIEBOJOPOAOB. Peakiuu
3aMEILEHUs] TaJIOreéHa Ha THUAPOKCOTPYIMIY, HUTPOTPYNIY, LHAHOTPYIIY,
amMuHorpymimy. JleiicTBue Ha TrajloreHnpOu3BOJIHBIE BOJAHOTO U CIMPTOBOTO
pacTBopa mEnoun. BzaumoaeiicTBuE TUraloreHaATKaHOB C MarHMEM U IIUHKOM.
[HonsTne 0 METAJUIOOPraHUY ECKUX COCMHEHHUSAX. Hcnonb3oBanue
TaJIOTEHIIPOU3BOHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE W TPHU CHUHTE3E
OpPraHNYECKHUX BEIIECTB.

OKCIIEPUMEHTATIbHBIE METOJbl H3YyYEHHUs BEUIECTB M HX MPEBpaIlCHUM:
u3ydeHue GU3NIECKUX CBOMCTB YIJIEBOAOPOIOB (PACTBOPUMOCTS), KAUECTBEHHBIX
peakiuii yrieBoJOPOJ0B Pa3IMUHbIX KiaccoB (oOeciBeurBaHue OpOMHOUN WK
MOJHOM BOJBI, pacTBOpa MEpMaHraHaTa Kajus, B3aUMOJCHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBOpoM okcuga cepedpa(l)), kauecTBeHHOE OOHapyKeHHE
yriaepoja M BOJOpPOJa B OPTraHUYECKHX BEIIECTBAX, IOJyYEHHE HJTUJICHA U
U3Y4YEHHE €ro CBOMCTB, O3HaKomuieHUE ¢ KosuiekuusiMu «Hedtb» n «Yronby, ¢
oOpa3uamMu IJIaCTMACcC, KAaydyKOB U PE3UHBI, MOJEIUPOBAHUE MOJIEKYJI
YIIEBOIOPOJIOB U TajlOr€HIPOU3BOIHBIX YTIIEBOAOPO/I0B.

Kucsiopoaconepxanme opranudeckie coeJIuHEeHUsI.

[Ipenenbubie ogHOATOMHbIE CcHUpPThl. CTpoeHHE MOJIeKyln (Ha MpuMepe
MeTaHoJa W 93TaHosa). ['omonormueckuid psig, oOwas dopmyna, U30MeEpHs,
HOMEHKJIaTypa ¢  kiaccuukanus. OuU3MdYecKue CBOMCTBA MpEAeNbHbIX
OJIHOATOMHBIX CHUPTOB. BogoponaHble CBSI3M MEXAY MOJEKYJaMH CIHUPTOB.
XUMUYECKHE CBOWCTBA: pPEAKIMM 3aMEIEHUs, Jeruaparaiuud, OKHUCIICHHUS,
B3aUMOJICCTBUE C  OpPraHUYECKUMHU M  HEOPTraHWYECKHMU  KHUCJIOTaMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHbIE CIUPTHI. JlelicTBUE 3TaHOJIa U METaHOJIa
Ha OpraHu3M uesoBeka. CrocoObl MOJMy4YeHHs] U NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocThie 3¢gpupsl, HOMEHKIaTypa U u3omepusi. OCoOOEHHOCTH GU3UIECKUX U
XUMHUYECKUX CBOUCTB.

MHoroatomMHble CHOUPTHI — STHICHTJIUKOIb U TIUIEpUH. DU3nUecKue u
XMMHUYECKUE CBOMCTBA: PEAKIIMH 3aMEILECHHs], B3AUMOJIEHCTBUE C OPraHUUYeCKUMU
U HEOPraHMYECKUMHU KHCIOTaMM, Ka4eCTBEHHAs pPEaKius Ha MHOI'0AaTOMHBIE
criupThl. llpencraBnenne o MexaHM3Me pPeaKIMid HYKICOPHILHOTO 3aMEIleHHUs.
HeiictBue Ha opranm3M uenoBeka. CrnocoObl TMOJy4yeHUST M MPUMEHEHHE
MHOTOATOMHBIX CIIUPTOB.

@®enos. CTpoeHHE MOJIEKYJbI, B3aUMHOE BIMSHUE THUIPOKCOTPYIIBI U
oen3onpHOTO sapa. duszmueckne cBoricTBa (peHosma. OCOOCHHOCTH XUMHUYECKUX



cBOMCTB (penona. KauectBeHHble peakimu Ha (eHos. TOKCHMYHOCTH (eHoia.
Cnoco0Obl osyueHus 1 mpuMenenue dperona. GeHonbopmanbaeruaHas cMoa.

KapOoHunbHbIe COeIMHEHUS — allbACTUABI U KETOHBI. DJIEKTPOHHOE CTPOEHHE
KapOOHUJIBHOU Tpymmbl. ['oMoOruueckre psibl allbJeruI0B U KETOHOB, 00IIas
dopmyna, mzomepusi U HOMeHKIarypa. Pu3nMueckue CBOWCTBA aJbACTHUAOB U
KETOHOB. XMMHWYECKHME CBOMCTBA  aNbJAETMAOB M  KETOHOB: pPeEaKUuU
npucoeanHeHns. OKUCIEHUE albIETUI0B, KAYE€CTBEHHBIE PEAKIIUY HA AJIbJICTUJIbI.
CnocoObl oJy4eHUs] 1 IPUMEHEHNE AJIbJIETUA0B U KETOHOB.

OHOOCHOBHBIE ITPEAENbHBIE KApOOHOBBIE KUCIOTHI. OCOOEHHOCTU CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCJIOT. MI30Mepus u HoMeHkIaTypa. Ou3ndeckre CBONCTBA
OJTHOOCHOBHBIX MpPEIEIbHBIX KapOOHOBBIX KUCIOT. BOIOpOaHBIE CBSA3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi 3TepU(UKALMK, PEAKIMH C YYacTHEM YIJIEBOJAOPOJHOTO paguKaa.
OcCOOEHHOCTH CBOWCTB MYypaBbUHON KHUCJHOTHL. [loHsiITHE O TPOU3BOAHBIX
KapOOHOBBIX KUCIIOT — CJIOKHBIX 3pupax. MHOrooopaszue KapOOHOBBIX KUCIIOT.
OcOo0EHHOCTH CBOMCTB HENPENEIbHBIX U apOMaTHUYECKUX KAPOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BoicIMX
KapOOHOBBIX KHCJIOT: CTEApUHOBAsA, MNaIbMUTHHOBAs, OJICMHOBAs, JUHONEBAS,
JuHoNeH08as KUCA0Thl. CiocoObl MOTyYeHUs] U TPUMEHEHHE KapOOHOBBIX KUCJIOT.

Cnoxuble 3¢upsl. ['omonornueckuid psan, obmas Gopmyna, U30Mepus U
HOMEHKIarypa. Pu3nyeckne M XMMHUYECKHE CBOWCTBA: T'MAPOJIM3 B KHUCJIOW U
LIEJIOYHOU Cpere.

Kupsl. Ctpoenue, pusndyeckue 1 XUMHUYECKUE CBOMCTBA KUPOB: THIPOIIN3 B
KHUCJION U meNiouHoM cpene. OcoOEeHHOCTH CBOMCTB JKUPOB, COJIEPIKAIIMX OCTATKH
HENPEAEIbHBIX KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

Mp114 Kak cOJIM BBICIIMX KapOOHOBBIX KMCJIOT, X MOIOIIEE JCHCTBHE.

OO01mas xapakTepucTrKa yriieBo10B. Kiaccudukaims yrieBoaoB (MOHO -, 1H-
U TosMcaxapuibl). MoHocaxapubl: TIOK03a, (PYyKTOo3a, rajakrosa, pudo3a,
nezokcupu6o3a. Gusnueckue cBOMCTBA U HaxoXkaAeHUe B npupoje. Gotocunres.
XAMHUYECKUE CBOMCTBA INIIOKO3bI: PEAKIUU C yUaCTUEM CIIUPTOBBIX U AJIbJIETUITHOU
IPYII, COUPTOBOE U MOJIOUHOKHUCIIOE OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAUYEHUE B )KU3HEIEATEILHOCTH Oprann3Ma. Jucaxapuapl: caxapo3a, MaJibTO3a U
JakTo3a. BoccTaHaBnMBaromMe U HEBOCCTaHABIMBAKOLIME nucaxapubl. ['uaponms
nucaxapuaoB. Haxoxaenue B npupojie u npuMmeHenre. [lonmcaxapuibl: Kpaxmall,
IMKOTEH W Uemmoio3a. CTpoeHue MaKpOMOJIEKYNI Kpaxmalia, TJIMKOTeHa |
HE/UTt0JI03bl.  DU3WYECKUE CBOWCTBA KpaxMalla M UEUIIOJIO03bl. XHWMHUYECKUE
CBOICTBA Kpaxmalia: THMAPOJIU3, KAaYECTBEHHAs PEAKUUs C MOJAO0M. XUMUYECKHUE
CBOMCTBA LIEJUTIOIO3bI: THAPOIU3, ModydeHue 3pupoB memmnono3bl. [loustue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIETK).



DKCIIEPUMEHTATILHBIE METOJbl H3YyYEHHUs BELIECTB M HX MPEBPaIICHUMN:
PacTBOPUMOCTh PA3JIUYHBIX CIUPTOB B BOJE, B3AUMO/ICHCTBHE ITAHOJA C HATPUEM,
OKHUCJIEHHE 3TWJIOBOTO CIMPTA B albJErH]l HA PACKAIEHHOW MEIHOM MPOBOJIOKE,
OKHUCJIEHHE 3TWJIOBOTO CIUPTA AMXPOMATOM Kaiusl (BO3MOKHO HCIIOJIb30BaHHE
BUJICOMATEPUAIOB), KAaYECTBEHHbIE PEAKLUMU HA AIbJIETUAbl (C THIPOKCUAOM
nuammuHcepeopa(l) u  rugpokcumom  menu(ll)), peakums riMiepuHa ¢
ruapokcugoM Menu(ll), xumuueckue cBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBUE pacTBOpPA IJIHOKO3bI ¢ ruapokcunom meau(ll), B3aumoneiictue
KpaxMaja ¢ MOJO0M, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a1a4 1o TeMaM « CUpThl U
denonby, «KapOboHoBbie KUCTOTHI. ClI0KHBIE 3QUPBD.

A3oTcoep:KalMe OPraHnvecKue coeJMHeHH .

AMUHBI — OpraHu4ecKue Npou3BoHbIe aMmMuaka. Knaccudukanuus aMUHOB:
amupaTUYECKUE M apOMaTHUYECKUE; MEPBUYHbIC, BTOPUYHBIE U TPETUYHBIE.
Ctpoenue Monekys, obuias Gopmyna, U30Mepusi, HOMEHKIIATypa U (U3NUECKUe
cBOMCTBA. XUMHUYECKOE CBOMCTBA aM(PaTUIECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AIKWJIMPOBAHKUE, B3aUMOJICEUCTBUE MEPBUYHBIX aMUHOB C a30TUCTOM KUCIOTOM.
CoJm anKuiIaMMOHHUSL.

AHWIMH — TpeACcTaBUTEIb AaMHUHOB apomaruyeckoro psjaa. Crtpoenue
aHuIMHa. B3anMHOe BIMsIHUE TPYIT aTOMOB B MOJIeKyJe aHWIMHA. OCOOEHHOCTH
XMMHUYECKUX CBOWCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrnocoObl
NOJIyYeHUST M TNpUMEHEeHHe anudarnyeckux aMuHOB. llonmydyeHue aHuIMHA U3
HUTPOOEH30.1a.

AmunoxkucioTsl. Homenknarypa u uzomepus. OTaenbHble IpeICTABUTENN O.-
AMUHOKHUCJIOT: TIJMLIMH, anaHuH. Dusnueckue CBONWCTBA  aMUHOKHUCIIOT.
XUMUYECKHE CBOWCTBA AaMHHOKHUCIOT Kak amM(pOTEpHBIX OpraHUYeCKUX
COCMHEHUN, peakiusi MOJIMKOHACHCAIUM, OO0pa3oBaHME MENTHIHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIIOT. CUHTE3 M TUAPOJIN3 NENTH]IOB.

benku kak npupognbie nmojuMmepbl. [lepBUyHas, BTOpUYHAs M TpETUYHAS
CTPYKTypa O€IKOB. XUMHUYECKHE CBOWCTBa OEJIKOB: THIAPOJHU3, JEHATYypaIus,
Ka4eCTBEHHBIEC PEaKLIMU Ha OEKu.

DOKCIEepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUS BELIECTB M HUX MpEBpaIlCHUM:
pacTBOpeHue OENKOB B BOJE, JEHATypalus OENKOB IMPU HarpeBaHWM, 1BETHBIC
peakuuMu Ha O€NKM, peUIeHWe SKCIEPUMEHTAIbHBIX 3aJady 10 TeMmaMm
«A3oTconepikale — opraHmdyeckue — coeauHeHus’» U «Pacmo3HaBaHue
OpTaHUYECKUX COCTUHEHUIN.

BricokoMoJieKyIsIpHbIE COeINHEHMS.

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETIEHb MOJMMEPU3AIIUH, CPEIHSIS MOJEKYIsIpHAast



mMacca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUH —
NOJIMMEPU3aLNs U MOJUKOHACHCAIUS.

[Tosmmepnble Marepuansl. [lmacTmaccel  (HOJMATUIIEH, TMOJUMIPOIUIIEH,
NOJIMBUHWIXJIOPUA, TMOJUCTUPOJ, TMOJUMETWIMETAKpUIIAT, MOJUKapOOHATHI,
noJIdTUIEHTepedTanaT). YTuim3auus 1 nepepaboTka MiacTuka.

DJ1IaCTOMEpHIL: HaTypalbHBIN Kay4yK, CUHTETUYECKHUE Kay4yyKH
(OyTamueHOBBIH, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CJIMKOHBI. Pe3uHa.

BonoxkHa: HaTypaibHbIE (XJIOTIOK, IEPCTh, MIENK), UICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CUHTETUYECKHUE (KAalpOH U JaBCaH).

[Tommepsl CIIELUATILHOTO Ha3HA4YCHUS (TedoH, KEBJIap,
AIIEKTPONPOBOASLIME MTOJIUMEPHI, OMOpa3IaracMble MOJIMMEpPHI).

OKCIIEPUMEHTATIbHBIE METOJbl H3YyYEHHUs BEUIECTB M HX MPEBpaIICHUM:
O3HAaKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
KaydyyKOB, pELIEHUE DSKCIEPUMEHTAIbHBIX 3amady 1o Teme «Pacrno3HaBaHue
IJIACTMACC U BOJIOKOH.

Pacué€rHble 3anayn.

Haxoxnenune MmouiekyasipHod (OpMyJibl OpPraHUYECKOrO COEIUHEHHS 110
MacCOBBIM JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJICHUE
MOJICKYJIIPHOU (OPMYJIbI OPTAaHMYECKOr0 coeAuHeHuss 1mo macce (00béMy)
MPOJYKTOB CTOpaHMsi, MO KOJMYECTBY BelllecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkuMu W/WIM MCXOJIHBIX BELIECTB, YCTAHOBJIEHHUE CTPYKTYpHOU (HOpPMYJIbI
OpraHMYEeCKOr0 BEILECTBA HA OCHOBE €ro XMMHUYECKUX CBOMCTB WJIM CIOCOOOB
MOJIyYEHHUs, OMNpEACNICHUE JOJM BBIXOJA MPOJYKTa PEAKIUH OT TEOPETUYECKU
BO3MOXHOTO.

MexnpenMeTHbIE CBA3U.

Peanm3anus MeXXpeAMETHBIX CBA3EM IPU U3YYEHUN OPTaHUYECKON XUMUHU B
10 xmacce OCYIIECTBIAETCS 4Yepe3 MCIOJIb30BaHUE KaKk OOILIMX €CTECTBEHHO -
HAYyYHBIX TIOHSATUH, TaK M TOHATUWA, MPHUHATHIX B OTIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO6ume ecTeCTBEHHO-HAYYHbIE MTOHSTHUS: SIBJICHUE, HAYYHBIN (paKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAM3, CHUHTE3, KiIacCU(UKaus, HaOIIOJeHUE, H3MEpEHNUE,
HKCTIEPUMEHT, MOJIEJIb, MOJIEINPOBAHUE.

@du3uka: Marepusi, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
HSHEPTreTUUECKUN YpPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE
BEIIeCTBa, (PU3MYECKHE BEIMUYMHBI, €AUHUIIBI W3MEPEHUS, CKOPOCTb, SHEPTHS,
Mmacca.

buomorus: xnerka, opraHW3M, DJKocucTeMa, Owocdepa, MeTaboaM3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA M TeTepOoTpOHBIN TUI MUTAaHUS, OpOKEHUE,



dboToCcHHTE3, JbIXaHWE, OCJIKH, YIJICBOJIbI, JXUPBI, HYKICHMHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadwusi: moae3HbIe UCKOMIAEMBbIE, TOTUIUBO.

TexHoJOTHsA: TUIIEBbIC MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO IHTAHHUS,
MOTOIIE CPENICTBA, MaTepPUaIIbl U3 UCKYCCTBECHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckue 0CHOBbI XUMHHU.

AtoMm. CocTaB aTOMHBIX sijiep. XUMHUYECKUi 35ieMeHT. M3otomnbl. CtpoeHue
AIEKTPOHHBIX 000JI0OYEK aTOMOB, KBAHTOBBIC UHCJIA. JHEPTETUUCCKHE YPOBHHU U
noAypoBHU. ATOMHBIE opOuTamm. Kinaccuduxaimsi XuMHIE€CKUX JIEMEHTOB (S-, P-,
d-, f-omementsi). PacmpenencHue SJ€KTPOHOB IO AaTOMHBIM — OpPOHTAIIIM.
DIIeKTpOHHBIE KOH(UTYpaITK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO TIEPUOIOB
B OCHOBHOM M BO30Y>KIEHHOM COCTOSTHUH, 3JICKTPOHHBIE KOH(PUTYpaIluid HOHOB.
DJIEKTPOOTPULIATETLHOCTb.

ITepnoanueckuii 3akoH U [lepuoanyueckas cucteMa XUMAYECKUX SJIEMEHTOB
J.N. Menneneea. CBsi3b NMEPUOAMYECKOTO 3aKoHA U llepumoauueckoil cucTeMbl
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX M CJOXHBIX BEUIECTB MO TrpynnaM M TNepuojaMm. 3HAYEHHUE
nepuoauueckoro 3akona JI.M. Menneneena.

Xumuyeckass CBsA3b. BHABI XHUMHUECKOM CBSI3HM: KOBAJCHTHAs, HOHHasd,
MeTalmaeckas. MexaHn3Mbl 00pa3oBaHUS KOBAJICHTHOW CBS3HW: OOMEHHBIH W
JIOHOPHO-aKIIEITOPHBIN. DHEPTUs U ITTMHA CBsI3U. [[0JIIpHOCTD, HAPaBIEHHOCTH U
HACBIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBsa3u. BomoponHas cBA3b.
MexmMoneKynsapHbIe B3aUMOACHCTBUS.

BajneHTHOCT, U BaJCHTHBIE BO3MOXKHOCTH aTOMOB. CBsI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (HA TPUMEPE COCTMHEHUIA
AIIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX COEAUHEHUSAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTellb, JIMTaH/bl. 3HAYEHHE KOMIUIEKCHBIX COEIUHEHUM.
[lonsAiTHE O KOOPAMHALIMOHHON XUMUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIDHOTO  CTPOECHUS. | HIbI
KPUCTANTMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[lonaTue o nucrniepcHbIX cuctemax. Mictuanbsie pactBopsl. [Ipeacrasnenue o
KOJUIOUJIHBIX pacTBopax. CrnocoObl BBIpAKEHUS KOHIIGHTpPAIMM PacTBOPOB:
MaccoBasi JOJIs1 BEMIECTBA B paCTBOPE, MOJIsIpHasi KOHUEHTpauus. HacelleHHbIe 1
HEHACBIIIICHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpuctamoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BelIeCTB. T pUBHAIbHbBIE
HAa3BaHUs OTIEIbHBIX PEICTABUTEIICH HEOPTaHUYECKUX BELLIECTB.

Krnaccudukanus XuMHU4eCKUX peakiuii B HEOPTaHUYECKON U OpraHnYecKoun
XMMHH. 3aKOH COXpPaHEHHUs] MacChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBpAICHUS
SHEPTUH NP XUMUYECKUX peakuusix. Temnossie 3pPeKkTsl XUMUIECKUX PEaKIIHiA.
TepMOXuMHUYECKUE YPABHEHHUS.

CKOpOCTh XMMHYECKOU PEAKIINH, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHbIe peakiuuu. Karanms u katamm3aTropsl.

OO6parumbie U HeOOpaTUMBbIE peakiuyu. XumMudeckoe paBHoBecue. Koncranrta
XUMHUYECKOTO paBHOBeCHUsA. DAKTOPBI, BIMAIOIMIME HA IOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JaBJICHUE U KOHIICHTPALMU BEIIECTB, Y4aCTBYIOIIUX B
peakunu. [Ipuaumn Jle [Hlarense.

OnexktposmThueckas auccouuauusa. CuiibHble U ciabble 3JIEKTPOJIMTHI.
Crenenp nuccommanmu. Cpena BOAHBIX PAacTBOPOB: KHUCJIOTHAs, HEUTpaJlbHAs,
nienouHasi. Bogopoaueiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO 0OMEHa.

OKHUCIUTENPHO-BOCCTAHOBUTENbHBIE — peakiuu. CTeneHb  OKHUCJICHMS.
OkuciouTens M BOCCTaHOBUTENb. lIpomecchl OKHCIEHHS W BOCCTaHOBJICHHS.
Baxwheiiime OKucCIMTEIM M BOCCTAaHOBUTENM. MeToJ 3JEKTpPOHHOro OarnaHca.
DJIEKTPOJU3 paCTBOPOB U PaCIIaBOB BEILECTB.

DKCNEPUMEHTAIIBHBIE METOJbl M3YYEHUS BEIIECTB M HX MNPEBPAIICHUN:
pa3l0KEHHE IMEPOKCHUAa BOAOpPOAA B MPUCYTCTBUM KaTalIW3aTOpa, MOJIEIH
KPUCTAUTMYECKUX PEIIETOK, TPOBEACHUE PEAKIIMI HOHHOTO 0OMEHa, OTpeAe/iCHIE
Cpelbl PacTBOPOB € MOMOUIbI0 HHIMKATOPOB, M3YYEHHE BIUSHUS Pa3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XHMHUYECKOM pEAKIUU M TMOJOKEHHUE XUMHUYECKOTO
PaBHOBECHS.

Heopranunyeckasi xumus.

Ilonoxenne HemerasioB B llepuognueckol cuctemMe XUMUYECKUX
anemenToB .M. MenneneeBa 1 0COOEHHOCTH CTPOCHUS MX aTOMOB. Du3nUuecKue
CBOMCTBA HEMETAUIOB. AJJIOTPOIUSI HEMETAIOB (HA MPUMEPE KUCIOPOa, CEpHI,
dbocdopa u yrieposaa).

Bonopon. Tlomyuenue, ¢usnyueckne M XUMHUYECKHE CBOWCTBA: PEAKIIUH C
METaUIaMM W HEMETaUlaM{, BOCCTAaHOBUTENIbHBIE CBOWCTBA. [ 'WIOpHIBL.
ToNIMBHBIE AJIEMEHTHI.

["anorensl. HaxoxaeHue B mpupoje, cnocoObl MOoJydeHus, (Gu3udeckue u
XUMHUYECKHE CBOMCTBA. ['aTOreHOBOIOPOAbl. BakHENIIIME KUCIOPOACOAEPIKAILINE
COEIMHEHUS TAIOTeHOB. JIabopaTopHbIe U MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHHS
rajgoreHoB. [[puMeHeHre raToreHOB U UX COCTMHECHUM.



Kucnopon, o30H. JlaboparopHbie U IPOMBIIUIEHHBIE CIIOCOOBI MOTY4YCHUS
kuciopoaa. PU3nyecKre U XMMUYECKHE CBOMCTBA U NMPUMEHEHHE KUCJIOPOJA U
030Ha. OKCUABI ¥ IEPOKCUIBI.

Cepa. Haxoxnenwe B mpupoje, CHOCOOBI MOJMy4YeHHs, (PU3NUECKHE U
xuMudeckue cBoiictBa. CepoBomopon, cyinbhuasl. Oxcua cepoi(1V), oxcun
cepbi(VI). CepHucTtass u cepHast KUCJIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHIL. [IpruMeHenne cepsl U €€ COCTMHEHUM.

Azor. Haxoxaenue B mpupoje, CIOCOOBI TMOJydyeHHs, (pu3nueckue u
XUMUYECKUE CBOMCTBA. AMMUAK, HUTpHUIbL. OKCUABI a30Ta. A30TUCTas U a30THAs
KUCJIOTHI U UX coJil. OCOOEHHOCTHU CBOMCTB a30THOM KHCIIOTHI. [IprMenenne azorta
U €ro coeuHEHUI. A30THBIE y10OpEHUSI.

®ocdop. HaxoxaeHue B mpupoae, CrnocoObl MOJydyeHus, GU3NUECKUE U
xuMuueckne cBoictBa. Pochuasl U pochun. Okcuasl pocdopa, pochopHas
kuciotra u e€ comu. Ilpumenenue docdopa u ero coenunenuit. Docdopubie
ynoOpeHus.

VYriepon, HaxoxaeHWe B TIpupoae. AIUIOTPONHbIE MOIU(UKAIUY.
du3znueckue M XUMUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Oxkcun yraepoaa(ll), oxcun yrinepoaa(lV), yronbHas kuciora u e€
coiu. AKTMBUPOBAHHBIA Yroiib, aacopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne mpoCThIX BELIECTB, 00Pa30BaHHBIX YIIEPOJIOM, U €r0
COCIMHEHUM.

Kpemuuii. Haxoxxaenue B mpupojie, ciocoObl MOIy4eHHs], PU3UUECKUE U
xumuueckue cpoiictBa. Oxcupn kpemuusi(1V), kpeMHuEBas KUCIOTA, CUIIMKATHI.
[IpuMeHeHue KpeMHHUS U €ero coequHeHui. CTEKII0, €ro MoJly4eHrue, BUIbl CTEKIIA.

[Tonoxenne meraisioB B [lepronnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB.
OCcoOEHHOCTH CTPOCHMS JJIEKTPOHHBIX 000JI0OYEK aroMOB MeTawioB. OOiue
¢dusnueckue cBoiicTBa MeTawioB. lIprMeHeHue MeTamioB B ObITY M TEXHHUKE.
CruiaBbl METALIOB.

DIIEKTPOXUMUYCCKUN P HampsokeHWid  MetawioB. OOmme crmocoOsl

MOJTYYEHUS METaJLIOB: TUAPOMETAILTYPI U, MMPOMETAILTYpI s,
anexktpometautyprusi. [lonsitue o xoppo3uu MetauioB. CrnocoObl 3alluThl OT
KOPPO3HH.

O6mras xapakrepuctuka metawioB |A-rpynmbr [lepuoauyeckoil cucTembl
XUMUYECKUX dJieMeHTOB. Harpmii u kammit: monydeHue, GU3UYECKUE W
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEWIECTB U UX COEAUHEHUN.

O6mras xapakrepucTtka MeTauioB |IA-rpynmer Tlepuoandeckoit cucTemsl
XUMUYECKUX DJJIEMEHTOB. Maramii W KajbllUi: TOJydeHue, (U3NIECKue u
XUMUYECKUE CBOMCTBA, IMPUMEHEHHWE MPOCTHIX BEIMIECTB M HMX COEIUHEHUMU.
XKécTkoCcTh BOJBI M CIIOCOOKI €€ YCTpaHEeHHUS.



AJIOMUHMI: IOJTydeHue, PU3NYECKHE U XUMHUYECKUE CBOMCTBA, IPUMEHEHHE
MPOCTOTO BEIIECTBA M €ro COoeAuHEHWH. AMQOTEepHBIE CBOWCTBA OKCHUJIA U
TUAPOKCUA AIFOMUHUSA, THAPOKCOKOMIUIEKCHI ATFOMUHUS.

OO6mras  xapakTepucThka MeTauioB TobouHblx noarpynn  (b-rpymm)
[leproanuecKo CUCTEMBI XUMUYECKUX JJIEMEHTOB.

Pu3nyecKkue U XMMUYECKUE CBOMCTBA XpOMa U €ro coequHeHui. OKCHUIbI U
runpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U quxpomarsl, UX
OKHCJINTENbHBIE CBOWCTBA. [loyueHre u npuMeHeHue XpoMma.

OU3NYECKUE M XUMHYECKME CBOWCTBA MAapraHlia U €ro COEIWHCHHUI.
Baxueitnme coeaunenuss wmapranuma(ll), wmapranma(lV), wapranma(VIl) wu
mapranua(VIl). [lepmanranar kanus, ero OKUCIUTEIbHbIE CBONCTBA.

OU3NYECKUE U XMMUYECKUE CBOMCTBA KeEJe3a U €ro coequHeHnil. OKCUIbL,
rugpokcuanl u cosm xenesa(ll) u sxeneza(lll). [lonyyenne u npuMeHeHue xenesa
Y €ro CIUIaBOB.

Pru3nyecKkue U XMMUYECKUE CBOMCTBA MenU U €€ coequHennil. [lomyuenne n
IIPUMEHEHUE MEIU U €€ COCITUHEHUN.

[uHk: monydyeHue, (U3NUECKHME M XUMHUYECKUE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCUJA M TUAPOKCUIA IUHKA, THIPOKCOKOMIUIEKCHI HUHKA. [I[pruMeHnenune
LIMHKA U €r0 COCITMHECHHM.

OKCIEpUMEHTATIbHBIE METOJbl H3y4YEHHUS BEUIECTB M HUX TNPEBPAILECHHIA:
u3yueHrve oOpas3lioB HEMETAIOB, TOpeHue cephl, pocdopa, xenesza, MarHus B
KHCJIOPOJI€, HM3Y4YEHUE KOJUIeKUMU «Meramsl M CIUIaBbD», B3aWMOJIEWCTBUE
HIEJIOYHBIX U MIETIOYHO3EMENbHBIX METAJIOB C BOJAOM (BO3MOXHO MCIIOJIb30BaHNE
BUJIEOMATEpUAIOB), B3aUMOJIEUCTBHE IIMHKA M JKejle3a C pPacTBOPAMU KHUCJIOT U
1IEJI0Y €M, KAYECTBEHHBIE PEAKLIMA HA HEOPTraHUYECKUE AHUOHBI, KATHOH BOJOPOJa
U KaTHUOHbl METAUIOB, B3aWMOJICHCTBHUE THUIPOKCUIOB ATIOMUHHUS U IIMHKA C
pacTBOpaMu KHUCJIOT M LIENOYEH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TeMaM
«I"anorens», «Cepa u e€ coequHeHUs», «A30T U Pochop U UX COCTUHEHUS,
«MeTauibl TIaBHBIX TOATPYHID, « MeTautbl MOOOYHBIX MOATPYII.

XuMMuS ¥ JKU3Hb.

Poss xumuu B o0ecrnieyeHuu yCTOMIUBOTO pa3BUTHsl yenoBeuecTBa. [lonsTue
O HAy4YHbIX METOJAaX IO3HAaHUS M METOJOJIOTHH HAy4YHOTO MCCIEHOBAHMUS.
Hay4uHble mpuHIUIIBI OpTaHU3AIMH XUMUYECKOT0 MPOU3BOACTBA. [IpoMbIlieHHbIE
CIOCOOBI MOJYyYEHUs] BXKHEUIIINX BEIIECTB (Ha MpUMepe MPOU3BOICTBA aMMHUAKa,
CEepHOM KUCJIOTHI, MeTaHoJa). [IpoMBbIIIIEHHBIE CIOCOOBI MOJYYEHUSI METAJUIOB H
CIUIaBOB. XMUMHUYECKOE 3arpsi3HEHUE OKPYXAIOLIEH CpeIbl U €ro IMOCJIEACTBUS.
Poiss xuMun B 00ecIiedeHnr SHEPTETUIECKOM 0€30TTaCHOCTH.

Xumusi ©  340pOBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [Ipasuia
UCIIOJIb30BaHMsI JIEKAPCTBEHHBIX MpenapaToB. Pojib XuMuu B pa3BUTHH MEIUIIUHBI.



XuMusl MUIIU: OCHOBHBbIE KOMIIOHEHTHI, NUIIEBbIE 00aBKU. Poib Xxumun B
o0ecreueHrny MUILEeBOM 0€e30MacHOCTH.

Kocmernueckue u napdromepnsie cpenctBa. beitoBas xumus. [IpaBuna
0e30MacHOro0 MCIOJIb30BaHMUS TMpEnapaTtoB ObITOBOM XMMHUHM B TOBCEIHEBHOMN
KU3HU.

XuMusi B CTPOUTENILCTBE: BAKHEUIINE CTPOUTENbHBIE MAaTEpHUalibl (LIEMEHT,
OCTOH).

XuMHusl B CENbCKOM X03stiicTBe. OpraHnuecKkre 1 MUHEepaIbHbIE YI00pEHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTE€pPUaNbl, KPACKU, CTEKIIO, KEpaMHUKa.
Marepunans! 1151 35ekTpoHuku. Hanorexnonoruu.

Pacuérnblie 3amaun.

Pacuérel: Macchl BemiecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, MAacce€ WIM 00BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKLMU BEILECTB,
Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKIUHU, €CIM OJIHO W3
BEIIECTB HMMEET IMPUMECH, MacChl (00BbEMA, KOJMYECTBA BEILIECTBA) MPOAYKTA
peaKkuuMM, €Cia OJHO W3 BEIIECTB JAaHO B BHUIE PacTBOpa C ONPENEIEHHON
MacCOBOM JOJIEM pPACTBOPEHHOTO BEUIECTBA, MACCOBOW JOJIU W MOJIPHOU
KOHIICHTPAllMd BEILECTBA B PAacTBOPE, AOJHM BbIXOJA MPOAYKTA PEAKIUH OT
TEOPETUYECKH BO3ZMOMXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peammzanusi  MEXIpEAMETHBIX CBS3€d MNpU  HU3y4eHUH OOIIeH
HEOPTraHUYEeCKON Xxumuu B 11 Kiacce oCcymecTBIsSeTCs Yepe3 UCIOJIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK U MOHATUMN, MPUHATHIX B OT/IEIbHBIX
IpeAMETax eCTECTBEHHO-HAYYHOTO LUKJIA.

OO6ume ecTeCTBEHHO-HAYYHbIE MTOHSATUS: SIBJICHUE, HAYYHBIN (paKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJIaCCU(PUKAIMS, TEPUOJUIHOCTh, HAOTIOAEHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIIb, MOJECIUPOBAHUE.

@duszrka: marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, HPOTOH,
HEUTPOH, HOH, U30TOIIbI, PATMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHD,
BEIIECTBO, TEJO, OOBEM, arperarHoe COCTOSHHE BEILECTBA, WACATbHBIN Tas,
busnuecKue BeIMYUHbBI, €AUHUIBI U3MEPEHUS, CKOPOCTh, YHEPTHs, Macca.

buonorus: kierka, opranusm, 3KocucTema, omocdepa, Meradoam3M, MaKpo -
¥ MUKPOJJIEMEHTHI, O€JKH, )KUPBI, YTIEBOIbl, HyKIEHHOBBIE KUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U TOTOK SHEPTUU B 3KOCHUCTEMAX.

['eorpadusi: MuHepasisl, TOpHBIE IOPOIbI, MTOJE3HBIE HCKOTIAEMbIE, TOTUIUBO,
PECYPCHL.

TexHomorus: XUMHUYECKass TPOMBIIUIEHHOCTb, METAJLTYPTHs, CTPOUTEIbHBIE
Marepualibl, CEIbCKOX035MCTBEHHOE MPOU3BOCTBO, MUIIEBAS PO MBIIUIEHHOCTb,
dapmaiieBTHYECKasi ~ TPOMBINUIEHHOCTh,  MPOU3BOJACTBO  KOCMETHUYECKHX



npcraaparoB, IMIPOU3BOACTBO KOHCTPYKHHMOHHBIX MATCpHUAJIOB, OJJICKTPOHHAA
IMPOMBIIINICHHOCTb, HAHOTCXHOJIOTUH.



I[IJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XMW
HA YI'JTYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBMM C CHCTEMHO-AEATEIILHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTaTOB OCBOECHMS IMpeaMeTa « XMMHUSD» Ha YPOBHE CPEIHETO
oOmero o00pa3oBaHMsI BBIIEICHBl CIEAYIOIIME COCTABJSIIOUME: OCO3HAHUE
0OyJaronMMHCSI POCCUMCKOM TpaXITaHCKONW MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSTENbHOCTU U CAMOOTIPENIETICHUIO; HATMYKE MOTUBALIUU K
00y4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYy4YalOIMXCS PYKOBOJICTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWIaMHM W HOPMaMu I[OBEACHUS;, HaINYUE
IPaBOCO3HAHMSI, PKOJIOTUY €CKOM KYJIbTYPbI; CIIOCOOHOCTh CTABUTH LIEU U CTPOUTH
KU3HEHHBIE TJIaHBbI.

JIM4HOCTHBIE pE3yJabTaTbl OCBOEHHUS IMpeAMETa «XHUMHS» OTPaXaroT
C(hOpMHUPOBAHHOCTH OIBITA IO3HABATEIBHOM W MPAKTUYECKOU JE€ATEIbHOCTH
oOyyJaronmxcs B NpoLecce peann3anui 00pa3oBaTeIbHON AesTENb HOCTH.

JIM4HOCTHBIE pE3yJabTaTbl OCBOEHHUS IMpeaAMeTa «XHUMHS» OTPaXaroT
c(hOpMHUPOBAHHOCTH OIBITA MO3HABATEIBHOM W MPAKTUYECKOU JEATEIbHOCTH
oOydJaronmxcsi B MpoLecce pealm3anud 00pa3oBaTeIbHON ASSITENbHOCTH, B TOM
YUCJIEe B YACTH:

1) rpaxaaHCcKOro BOCIIUTAHUSA:

0CO3HaHMs 00 YJaIOIIMMUCS CBOUX KOHCTUTYILIUOHHBIX ITPaB U 00513aHHOCTEM,
YBa)KEHUS K 3aKOHY U IPABOTOPSIAKY;

NPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJUJICKTUBE;

FOTOBHOCTH K COBMECTHOW TBOPUYECKON JEATEILHOCTU MpPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN Y4e€OHBIX M MO3HABATEIbHBIX 3a/1a4, BBHIMOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHHUMATh MOTHUBBI, HAMEPEHHMsI, JIOTUKY U
apTryMEHTHI APYTUX MPHU aHATIM3€ PA3JIMYHBIX BUIOB y4eOHOU eI TeTbHOCTH;

2) IaTPHOTHYECKOTO0 BOCTIMTAHMSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HAacCJEIUIO
OTEYECTBEHHOM XHMMHHU;

yBaK€HMsI K MPOLIECCY TBOpPYECTBA B 00JACTU TEOPUU U MPAKTHUECKOTO
NPWIOKEHUS] XUMHUHU, OCO3HAHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUIATENTbHBIX ~ HAOMIOEHUM, KpPOMOTIMBBIX SKCIEPUMEHTAIBHBIX IIOUCKOB,
MOCTOSIHHOTO Tpy/a YYEHBIX U MMPAKTUKOB;



UHTEpECa U TO3HABATEIbHBIX MOTHBOB B MOJYYEHHUU M TMOCIEAYIOIIEM
aHanu3e MHPOPMAIUHU O MEPEIOBbIX JOCTIKEHHUSIX COBPEMEHHON OTEUECTBEHHON
XHMWH,

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEACHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIC PEIICHNUS, OPUEHTUPYSACH HA MOPAILHO -HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTHU OLIEHMBATh CBOE MOBEACHUE M MOCTYIKU CBOUX TOBApHIIEH C
MO3ULMI HPABCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAHUSA MOCIEICTBUIA
MOCTYIIKOB;

4) popMHpOBaAHUA KYJIbTYPbI 310POBbSI:

NOHUMAaHMUS LIEHHOCTEH 30poBOro M Oe3omacHOTO oO0Opa3a >KHU3HH,
HEOOXOAMMOCTU OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PM3UUECKOMY U
NICUXUYECKOMY 370POBBIO;

coOmo/ieHrs TpaBuUil 0€30MacHOrO0 OOpalieHus ¢ BeElIeCTBaMU B OBITY,
MOBCEIHEBHOM KHU3HU, B TPYAOBOU e TENHLHOCTH;

NOHMMAHUS [EHHOCTU TMPaBWI HWHAWUBUAYAILHOTO U  KOJUIEKTHBHOTO
0€30IacHOT0 MOBEACHUS B CUTYalUsAX, YIPOKAIOIIUX 3I0POBbIO U AKU3HU JIFOJEH;

OCO3HaHMs TOCJIEACTBUI M HEMPUSTHS BPEIHBIX MPUBBIUEK (YHOTpEOIeHUS
aJIKOT0JIs1, HAPKOTHUKOB, KypEHUs);

S) TpyA10BOTr0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HUCCIEN0BATEILCKON
NESITEIbHOCTH, OOIIECTBEHHO IOJE3HOM, TBOPUECKOWM M JPYyrux BUAaX
NEeSTEIbHOCTH;

YCTaHOBKA HA AaKTUBHOE YYacTHe B pEIICHHH TNPAKTUYCCKUX 3a1ad
COLMAIbHOW HaNpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHUIO MTPpodecCHil pa3InyHOTO POJia, B TOM
YHCJIe HA OCHOBE MMPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBKEHUS K TPYAY, JIOASIM TpyJa U pe3yJbTaTaM TPYJI0BOU J1eATeNbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYATbHOW TPACKTOPUU
oOpazoBanus, Oymymied mpodeccun W peanm3anud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XUMUU, HUHTEPECOB U
noTpedHOCTEH 00ITIeCTRA;

6) IJK0JIOrH4€eCKOr0 BOCIIUTAHMSI:

HKOJIOTUYECKH 11€7eCO00Pa3HOTO OTHOIICHUS K MPUPOJE KaK HUCTOUHHKY
CYILIECTBOBAHUS KU3HU Ha 3eMJIC;

MOHUMAHUS TJIOOATLHOTO XapakTepa AKOJOTUYECKHX MPOOJeM, BIUSHUS
HYKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOMN U COIMATLHON CPEIbI;



OCO3HaHMUS HEOOXOJUMOCTU HCIIOJb30BAaHUS JOCTMKCHUA XUMHH JUIS
pelIeHUs] BOPOCOB PALMOHAIBHOTO MPUPOJOIIOJIb30BAHNS;

aKTUBHOTO HENPUSATHS JCUCTBUM, NPHUHOCAIIMX BPEI OKPYKAIOUIIEH
OPUPOJHON cpefie, YMEHHUsI MPOTHO3UPOBATh HEOIATONPUSTHBIE HKOJIOTHUECKHE
NOCJIEICTBUS IPEANPUHUMAEMBIX JEHCTBUN U MTPEAOTBPAILATh UX;

HAJIMYUS pa3BUTOT0 3KOJOTHUECKOr0 MBIIIEHHS, SKOJIOTHUECKOHN KYJIbTYpHI,
OmbITa JEeATEIHOCTH AKOJIOTUYECKOU HalpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMHU B ITO3HABATEIbHOM, KOMMYHMKAaTUBHOW M COLAAIBHOMU
NPAaKTUKE, CHOCOOHOCTM M YMEHMSI aKTUBHO MPOTHUBOCTOSATH HJIE0JOTUN
xemodoOounu;

7) HUEHHOCTH HAYYHOT'O NO3HAHUA:

MHPOBO33pPEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHSA
HAyKU U OOLIECTBEHHOW MPAKTUKH;

NOHUMAaHUS CHeuM(UKHY XUMUU KaK HayKd, OCO3HaHMs €€ poJu B
(GOpMUPOBAHUM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LEIOCTHOTO
NPEICTABICHUS 00 OKPYXAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKA, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM M PpELIEHUH MPOOJIEM COXpaHEHHS
IIPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAUMMOCTH XUMHUU JJII  COBPEMEHHOMU
UMBWIM3AIMU: B €€ T'YMAaHUCTHUYECKOW HAIPABICHHOCTH W BAXXHOW POJM B
CO3/IaHMM HOBOM 0a3bl MarepuabHOW KYyJIbTYpbl, B PEIIEHUU TJIOOAIbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHUS UYEIOBEUECTBA — CHIPHEBOM, YHEPIETUYECKOM,
MUIIEBON U SKOJOTUYECKON 0€301IaCHOCTH, B Pa3BUTHH MEIULIMHBI, 00eCcTIeYeHUN
YCJIOBHM YCIIEIIHOTO TPY/Aa U SKOJOTUYECKH KOM(DOPTHOM )KU3HU KaXKAOTO UYJieHA
00I11eCTBa;

€CTECTBEHHO-HAy4YHOW TI'PAMOTHOCTH: IIOHMMAHHS CYIIHOCTH METOJIOB
MO3HAHHUSA, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BaTh
MOJTy4aeMble 3HAHUS JUJISl aHaIM3a U 00bSICHEHUS SIBJICHUN OKPY’KAIOILIEro MUpa U
MPOUCXOIAIIMX B HEM U3MEHEHU, YMEHUS JielaTh 000CHOBAHHBIC 3aKJIIOUEHHUS Ha
OCHOBE Hay4yHbIX (AKTOB M UMEIOUMXCSA JaHHBIX C LEIbI0 MOJyYEHUs
JIOCTOBEPHBIX BBIBO/JIOB;

CITIOCOOHOCTH CaMOCTOSITEIbHO HCMOJIb30BaTh XWMUYECKHE 3HAHUS IS
pelieHus mpooseM B pearnbHbIX )KM3HEHHBIX CUTYaIUSX;

MHTEpECA K MO3HAHUIO, UCCIIEA0BATENBCKOMN AESTENbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTM K HENpPEpPhHIBHOMY OOpa3oBaHUIO W
caM000pa30oBaHNI0, K AaKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XHMHUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMU;

HMHTEpeca K OCOOCHHOCTSIM Tpy/a B pa3jMuHbIX cepax npodecCuoHaATLHON
NEATEIbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATbI

MeranpeaMeTHbie pe3ysibTaTbl OCBOCHUS MPOTPAMMBI 110 XUMHUH Ha YPOBHE
cpemHero oo1ero 00pa3oBaHus BKIIIOYAOT:

3HAUUMBIE 711 (OPMHUPOBAHHMS ~ MHPOBO33PCHHS  OOYJarOIIMXCS
MEXKIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaAKAIOIIUC
IEJIOCTHOCTh HAYYHOW KAapTHHBI MHUpa W CcHenmu(UKy METOJ0B TO3HAHWSI,
UCII0JIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIICCTBO, PHEPTHsI, SBIICHHE,
IpoIiecC, CUCTEMa, HAyIHBINA (PAKT, MPUHITUI, THUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICIOBAHUE, HAOTIOICHHE, U3MEPEHHE, DKCIIEPUMEHT H JIPYTHUE);

YHHUBEpCaIbHbIE yueOHbIC AEHCTBUS (ITO3HABaTeIbHbIE, KOMMYHUKATHBHEIE,

pEryJsITUBHBIE), obecrieunBaroIe dbopmupoBaHue (GYHKIIMOHATBHOM
I'PAMOTHOCTH U COIUATLHON KOMIICTESHIINN 00YYarOIIUXCS,
CITIOCOOHOCTD oOydJaronmxcs UCIIOJIh30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS U YHUBEPC AIbHBIE Y4E€OHBIE
JIEUCTBHS B IO3HABATEILHON U COLMATIBHOW MPAKTHUKE.

MeranpeaMeTHble pe3ynbTaTbl OTPAXKAKOT OBJAJACHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TO3HABATCIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISITUBHBIMU
JICHCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS

1) 6a30Bble JOrnvYecKme AecTBUSI:

CaMOCTOSITEIbHO  (OpPMYJIUMPOBATh M aKTyaJIM3UpPOBaTh  MpoOsIEeMY,
paccMmaTpuBarh €€ BCECTOPOHHE;

ONpENEATh LEMu JEATeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCHUTh PE3YJIbTAThI JICSITEIbHOCTH C MOCTABJICHHBIMU LESIMU;

HCTO0JIb30BaTh MPHU OCBOCHUM 3HAHUN MPHUEMBI JOTHUYECKOTO MBIILICHUS:
BBIJICJISATh XapaKTEPHbIC MPU3HAKU MOHSATUM M YCTAaHABJIMBATh MX B3aUMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIIHE IIOHITHS JJI1 O0OBSICHEHUS OTICIbHBIX (PaKTOB H
SIBJICHUIM;

BBIOMpATh OCHOBAaHWSA W KPHUTEPUH ISl KiIacCH(PHKAIMU BEIIECTB U
XUMHUYECKUX PEAKIINM;

yCTaHaBJIUBaTh MPUUYUHHO-CJICICTBEHHbIC CBSI3U MEXKIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PaCCYXACHUS (MHIAYKTUBHBIC, JEIYKTUBHBIC, IO
aQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B paccMaTPUBAEMbIX
SBJICHUSX, (OPMYITUPOBATH BHIBOJIBI U 3aKITFOYCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHUS MCIIOJb3yEMbIC B XMMHUH CUMBOJINYECKHE
(3HAKOBBIC) MOJIEIH, IPEOOPA30BHIBATH MOIEIbHBIC TIPEICTABICHHS — XUMUYECKHIMA
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas (opMyria, ypaBHEHHE XUMHUYECKOU



peakuuu — IpU PELICHUH YYEOHBIX IMO3HABATEIbHBIX M IMPAKTUYECKHUX 33ajad,
IPUMEHATh HA3BAHHBIE MOJIETIbHBIE MPECTABICHUS JIJIS1 BBISBICHUS XapaKTEPHBIX
NPU3HAKOB U3Y4YaeMbIX BEIIECTB U XMMUUECKUX PEaKLUH.

2) 0a3oBbIe HCCIeA0BATEIbCKHE ACHCTBUSA:

BJIAJIETh OCHOBAaMHU METOJIOB HAyYHOr'O MO3HAaHUS BEUIECTB M XMMHYECKHUX
peaKuu;

(dbopMynupoBaTh iU U 3a/1a4H UCCIIEI0BAHUS, UCTIOJIb30BaTh IIOCTABJICHHBIC
U CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIMPOCHI B KaueCTBE HMHCTPYMEHTa
NO3HAHUSA U OCHOBBI 111 (POPMHUPOBAHUS TUIOTE3BI M0 MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMBIX CY>KJICHUU;

BJIAJIETh HAaBBIKAMHU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKHX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOATh 3a XOJ0M
IpoIECCa, CAMOCTOSITEIbHO MHPOTHO3UPOBATh €ro pe3yibTar, (HOPMYyIUPOBaTH
000011IEHHSI U BBIBOJIbI OTHOCUTEIBHO 10CTOBEPHOCTH PE3YIILTATOB UCCIICAOBAHMS,
COCTaBJISITh 00OCHOBAHHBINA OTYET O MPOJAEIAHHOM padoTe;

npuoOpeTaTh ONbIT YYEHUYECKOMW MCCIEeNOBAaTeNbCKOW W MPOEKTHOU
NESTEIIbHOCTH, TPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY
NOUCKY METOJOB pEUICHUs NPaKTHUECKUX 3a7ady, MPUMEHEHHUIO Pa3JIUYHBIX
METOJI0B TIO3HAHUSI.

3) padoTa ¢ ungopmanuen:

OPUEHTUPOBATHCSI B PA3IUYHBIX HCTOYHMKAX HHMOpManuu (HAy4dHO-
NomyJsipHasl JIMTepaTrypa XUMHUYECKOTO COJEpKaHus, CIPaBOYHbIE MOCOOMs,
pecypcol MHTepHeTa), aHanu3upoBaTh UH(OOPMAIIMIO PA3IMYHBIX BUIOB U (HopM
npeCcTaBJICHUS, KPUTUYECKU OIICHUBATh e JOCTOBEPHOCTH u
HEMPOTUBOPEUYNBOCT;

bopMyIMpoOBaTh 3aMpPOChl U MPUMEHATh PA3JIMYHBIE METOJIbI IPU MOUCKE U
otOope uH(popManuu, HEOOXOAUMOW [l BBINOJHEHHUS Y4YE€OHBIX 3ajad
OIPEIEIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HMCIO0JIb30BaHUA WH(MOPMAIMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUH U pa3jIMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTUMAIbHYIO (OpMy  TpencTaBICHUS
uHbopMaIu (CXembl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KayecTBE CpeACTBA IMpu padote C
XUMHUYECKOW HHPOpMalen: TPUMEHITh MeXnpenaMmerHoie (pusmyeckue u
MaTeMaTU4YECKHUE) 3HaKU U CUMBOJIBI, (DOPMYJIbI, a00pEBUATYphl, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT LA THOCTH.

KoMmMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe e CTBHUA:



3a/1aBaTh BOIMIPOCHI 0 CYIIECTBY 00CYXAaeMOU TEMBbI B X01€ AUAJIOTa U/WIN
TMCKYCCUH, BRICKa3bIBATh HI€U, GOPMYIUPOBATH CBOU MTPEAJIOKCHUS
OTHOCHTEIILHO BBITIOJIHEHUSI IPEJI0KEHHO M 3314 U,

BBICTYIIATh C MPE3CHTAIMEH pe3yJbTaTOB ITO3HABATEIBHOM ACATEILHOCTH,
TIOJTyYE€HHBIX CAMOCTOSTEIILHO MJIH COBMECTHO CO CBEPCTHUKAMHU IPH BBITTOTHCHUN
XHMHYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PabOTHI 1O MCCIICI0BAHNIO CBOMCTB
U3y4aeMbIX BEIIECTB, PeaIi3alii y4eOHOTO MPOEKTa, U ((OPMYIUPOBATh BHIBOIbI
10 pe3yJbTaraM IPOBEACHHBIX HMCCIICAOBAHUN MyTEM COTJIACOBAHUS IO3MIIMNA B
x0J1e 00CYXKJIeHUS 1 0OMEHa MHEHUSMH.

PerynasituBHble YHHBEpCAJIbHBbIE Y4eOHbIE 1eHCTBHUA:

CaMOCTOSITENIbHO IUJITAHUPOBATh M OCYHIECTBISATh CBOIO TO3HABATENbHYIO
NesITebHOCTh, Ompenensds e€ Lelu W 3aJadyd, KOHTPOJUPOBAaTh U IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh TMpEAJiaraéMblil  arOPUTM JIEUCTBUIA TpHU
BBINIOJIHEHUM Y4YE€OHBIX W HCCIIENOBATENIbCKUX 3a/ad, BbIOMparh Haubosee
3¢ GEeKTUBHBIN CMOCO0 HMX pelIeHUs C Y4ETOM TMOJY4YEHHs] HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKIINAX;

OCYIIIECTBJIATh CAMOKOHTPOJb JESITEIILHOCTH HAa OCHOBE CamMoOaHaM3a U
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIbTATbI

[IpeameTHbIC pe3yabTaThl OCBOCHMSI ITPOTPAMMBI TI0 XUMHH Ha YTITyOJIEHHOM
YpOBHE Ha YPOBHE CpPEIHEro OO0IIero o0pa3oBaHUS BKIIOYAIOT CIielduueckue
JJIs1 y4eOHOTO MpeiMeTa « XUMUs» HaydHbI€ 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUI
10 OCBOCHHIO, UHTEPIIPETAIIMN U TTPE0OPA30BAHUIO 3HAHUM, BUbI JICSITEILHOCTH
M0 TIOJIYYEHUI0 HOBOTO 3HAHMS M MPUMEHEHHUIO 3HAHUUN B Pa3IMYHBIX YUECOHBIX
CUTYaIIUsIX, a TAK)KE B pEaTbHBIX )KU3HEHHBIX CUTYaIIUAX, CBA3AHHBIX ¢ XUMHEH. B
nmporpaMMe 1O XUMHH TPEIMETHbIC PE3yJIbTaThl MPEICTABICHBI MO TojaM
U3Yy4YCHUS.

10 KUIIACC

[IpenmerHbie pe3yibTaTbl OCBOEHHUA Kypca «OpraHuueckas XuMUSI»
OTpAXAIOT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUNA: O MECT€ U 3HAUEHUH OPTraHUYECKOU
XUMHH B CHCTEME €CTECTBEHHBIX HAyK M €€ pOoJiMi B 00ECIEeYEHUH YCTOWYMBOTO
pPa3BUTHS YEJOBEUECTBA B PELICHUU MTPOOIJIEM IKOJIOTUYECKOU, SHEPTETUUECKON U



NUIIEBOK 0€30MacHOCTH, B Pa3BUTUU MEIMILMHBI, CO3JaHUHA HOBBIX MaT€pUaIOB,
HOBBIX  HCTOYHUKOB SHEPIUH, B obecreyeHN  PalMOHATIBLHOTO
OPUPOOTOIH30BaHNs, B (POPMHUPOBAHUM MHUPOBO33PEHUS M OOIIEH KYJIbTYpPbI
YeNOBeKa, a TAaKKe HSKOJOTrH4eckd OOOCHOBAHHOTO OTHOIIGHUS K CBOEMY
3J0POBBIO U IPUPOJHOM CPEE;

BJIQJICHUE  CUCTEMOM  XMMHYECKMX 3HaHMH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATr AFOIIUE MOHATHSA — XUMUYECKHUN SJIEMEHT, aTOM, /IO U 3JIEKTPOHHAs
o0oji0uka aroma, S-, P-, O-aToMHBIE OpOWTAIM, OCHOBHOEC M BO30YXKIEHHOE
COCTOSIHMSI aTroma, THOpUAM3aIMs AaTOMHBIX OpOWTaleil, HOH, MOJIEKYIa,
BaJIEHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKAas! CBSI3b,
MOJIb, MOJISIPHAsl Macca, MOJIAPHBIA 00bEM, YTIIEPOIHBIN CKEJNET, PyHKUMOHAIbHAS
rpymmna, paaukal, CTPYKTypHble GopMyibl (pa3BEPHYTbIE, COKpAIEHHbIE,
CKEJIETHBbIE), M30MEpHUsl CTPYKTypHas M NPOCTPAHCTBEHHAsA (Te€OMETpUYEcKas,
ONTUYECKasl), W30MEpbl, T'OMOJIOTUYECKUN PsAJ, TOMOJOTH, YIJIEBOJIOPOIbI,
KHCJIOPOJI- U a30TCOIepIKAIIME OPraHMuEeCKUe COCIUHEHUSI, MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIUHEHUS; TEOPUH, 3aKOHBI
(mepuoamueckuit 3akoH J[. M. MenneneeBa, Teopusi CTPOEHUS OPraHMYECKUX
BenecTB A. M. ByTiiepoBa, 3aKk0H cOXpaHEHHs MacChl BEIIECTB, 3aKOH COXPaHEHUS
Y TpEeBpallleHUs DSHEPrUM MpPU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEXkKAIIME B OCHOBE
NOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUI; MTPEACTaBICHUS
O MeXaHU3MaxX XHMHUYECKHX peaKuuil, TEPMOJUHAMUYECKHX U KUHETUYECKHX
3aKOHOMEPHOCTSAX UX IPOTEKaHUsl, O B3aUMHOM BJIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKyJax (MHIYKTUBHBIN U Me30MepHbIi 3ddektol, opuentantsl | u |l pona);
(aKTOJIOTUUECKUE CBEICHUS O CBOMCTBAX, COCTaBE, MOJYYEHUH U O€30MaCHOM
UCIIOJIb30BaHUM BAXKHEHIINX OPTraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NESITEIbHOCTH  4YeNIOBEKa, OOIIMX  HayyHbIX [PUHUIUIAX  XUMHYECKOTO
IPOU3BO/ICTBA (Ha TPUMEpPE MPOU3BOJICTBA METAHOJIa, IepepaboTku HePTH);

c(hopMHUPOBAHHOCTh YMEHUM: BBISBISITh XapaKTEpHbIC MPU3HAKKU MOHSATHUH,
YCTaHaBIIMBATh WX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHITHS MPU
OIIMCaHUU COCTaBa, CTPOCHMS U CBOMCTB OPTaHUYECKUX COECTUHEHUM;

c(hopMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OPTaHUYECKUX
BEIIIECTB;

COCTaBJISITh YPABHEHUS XMUMHUYECKHX PEAKIUN U PACKPBIBATH MX CYIIHOCTD:
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUMH  MOCPEACTBOM  COCTaBJICHHUS
AIIEKTPOHHOTO OalaHca »JTUX pEeaKIMid, peaKkIuii HOHHOTO OOMeHa MyTeéM
COCTaBJICHUS MX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHMUIA;



M3TOTABJIUBATh MOJIEIIM MOJIEKYJ OPTraHUYECKUX BELIECTB JIJIsl UJUTIOCTPaIuU
UX XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHUS;

c(hopMHUPOBAHHOCTh YMEHMI: YCTaHABIMBATh MPUHAJICKHOCTh M3YUCHHBIX
OpPTaHUYECKUX BEMIECTB MO HX COCTaBY M CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpymie COCAWHEHHWH, JaBaTh MM Ha3BaHUSA [0 CHCTEMAaTHYECKOU
HomeHknarype (IUPAC) u npuBOAWTh TPUBHATIBHBIC HA3BAHUS I OTACIbHBIX
MPEACTABUTEICH OPraHUYECKUX BEUIECTB (PTHIICH, allETWIICH, TOJIYOJ, TJIMIEPHH,
ATWICHTJIMKOJb, (heHon, GopManbaerus, ameTalbIerua, ameToH, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, CTEApUHOBAsI, OJICMHOBAs, MAJIbMUTUHOBASI KUCJIOTHI,
[JIMIIVH, aJlaHuH, MallbT03a, (PPYyKTO3a, aHWINH, JUBUHWUI, U30IPEH, XJIOPOIPEH,
CTUPOJI U APYTHE);

C(hOpMUPOBAHHOCTH YMEHUSI ONPEACNSATb BHJI XUMHUYECKOW CBSI3U B
OpPTaHUYECKUX COEIUHEHUSAX (KOBAJCHTHAs WM HWOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPOJHAs CBSI3b);

C(hOopMUPOBAHHOCTh YMEHHSI TPUMEHSATHh TOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiecTB A. M. bytiepoBa i 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

chopMUPOBAHHOCTH, ~ YMEHMM  XapakKT€pU30BaTh COCTaB, CTPOCHHUE,
bu3MYeCKMe U XUMUYECKHUE CBOMCTBA TUIHUYHBIX MPEACTABUTEICH Pa3IMUHBIX
KJIACCOB OPTAaHMYECKUX BEIIECTB: AJIKAHOB, ITUKJIO AJIKAHOB, AJIKEHOB, AJIKaIUCHOB,
ATKMHOB, apOMaTUYECKUX YTJIEBOJOPOJOB, CHUPTOB, albJIETHI0B, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIIOXKHBIX Y(PUPOB, KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, AMUHOKHUCJIOT, O€JIKOB, YrieBOJAOB (MOHO-, JAU- U MOJHCAXapHuaoB),
WLUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBsSI3b  MEKIY HHUMH  ypaBHEHUSIMH
COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUNA C UCIOJb30BAaHUEM CTPYKTYPHBIX
opmyu

c(hopMUPOBAHHOCTh YMEHHS TMOJATBEPKJaTh Ha KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKITMOHHOM CITOCOOHOCTH OPTraHUYECKUX COCTMHEHHM OT
KPAaTHOCTH U THUITA KOBAJICHTHOM CBSI3H (O- U M-CBS3U), B3aUMHOTO BJIUSTHUSI aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX;

c(hopMupOBAaHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOOPOTHOTO
Cbipbsi (HedTh, NPHUPOJHBIM Ta3, Yrojb), CIOCOOBI €ro TmepepaboTKu W
MPaKTUYECKOE MPUMEHEHUE TIPOAYKTOB MepepadOTKH;

c(hopMUPOBAHHOCTh BIAJECHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToJaX MO3HAaHUS — HAOIOACHUH, U3MEPECHUN, MOJICTUPOBAHUH, IKCIICPUMECHTE
(peaTbHOM U MBICJICHHOM) U YMEHUS MPUMEHSThH 3TH 3HAHUS;

chopMHUPOBAHHOCTh  yYMEHHMS  NPHUMEHSITH  OCHOBHBIE  OTEpaluu
MBICITUTEIILHON JIESITEIbHOCTH — aHalW3 M CHHTE3, CpaBHEHHE, 0O0O0OIICHHE,



CHUCTEMAaTU3allMI0, BBISBJICHUE MPUUYUHHO-CJICICTBEHHBIX CBSI3EH — ISl U3yUEHUs
CBOMCTB BEILIECTB U XUMUYECKUX PEAKIINN;

c(hopMHUPOBAHHOCTH YMEHHIA: BBISIBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATUSIMUA W TIPEACTABIECHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIs
0oJiee OCO3HAHHOTO TOHUMAHHS CYIIHOCTH MaTEpHAIbHOTO EIMHCTBA MUPA,
UCIIO0JIb30BaTh CUCTEMHbIC 3HAHUA MO0 OPraHUYECKON XUMHUU JJIsl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJIICHUHN, UMEIOIINX €CTECTBEHHO -HAYUHYIO IPUPOAY;

c(hopMHUPOBAHHOCTh YMEHUH: TPOBOAUTH PaCUYETBl MO XUMHUYCCKUM
dbopmynaaM 1 ypaBHEHHSIM XUMUYECKHUX PEAKIUN C UCIIOIh30BaHUEM (PH3UYIECKIX
BeMUMH (Macca, O0O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIIECTBA C KOJIMYECTBEHHON CTOPOHBI: PACUETHI M0 HAXOXKICHUIO XUMUY €CKOM
dbopMyIibl BeleCTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusi, MIOTHOCTU ra3000Pa3HbIX BELIECTB;

c(hopMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAJTM3UPOBATH U OLIECHUBATb
C TO3MULIMKA DKOJOTMYECKOW OE€30MacHOCTH TMOCJEACTBUS  OBITOBOM U
NPOU3BOJACTBEHHON JI€ATEIbHOCTH YEJIOBEKA, CBSA3aHHOM C mepepaboTKon
BEIIIECTB, UCIIOJIb30BATh MOJyUCHHbIC 3HAHUS JIJIS1 IPUHATHS TPAMOTHBIX PEIICHUM
po0OJIeM B CUTYyaIUsIX, CBSI3aHHBIX C XUMHUECH;

Cc(hopMHUPOBAHHOCTHh YMEHMIA: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOAUTH
XUMHUYECKUN 3KCHEPUMEHT (MOJIydeHHE M HW3YyYEHUE CBOMCTB OpPraHUYECKUX
BEIIECTB, KAUECTBEHHBIC PEAKIMHU YIJIEBOJOPOJOB PAa3NUUYHBIX KIACCOB U
KHACJIOPOACOAEPKAUMX OPTraHUYECKUX BELIECTB, PEIICHUE SKCIIEPUMEHTATIbHBIX
3a/1a4 MO PacClO3HAaBaHUIO OPraHUYECKUX BEUIECTB) C COOJIIOJCHHUEM MPABUI
0e30macHOro oOpalieHusi ¢ BeleCTBaMU U J1a0OpPaTOPHBIM 00OPYIOBAHUEM,
dbopMynMpoBaTh LENb HWCCIEAOBaHUS, NPEICTABIATh B pa3iauyHOl (opme
pe3ybTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD;

c(hopMHUPOBAHHOCTH YMEHHUIA:

co0JII01aTh TIPaBUJIa SKOJIOTUYECKH IIETIECO00Pa3HOro MOBEACHUS B OBITY U
TPYIOBOU JEATEILHOCTH B LENAX COXPAHEHHUS] CBOETO 3/JI0POBBS, OKPYKaroeh
IIPUPOTHOM CPEABI U JOCTUKEHUA €€ YCTOMYMBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JACUCTBUS HA >KUBBIE OPTAHU3MBI
OTpeelEHHBIX OPTaHUYE€CKUX BEIIECTB, MOHUMas cMbIc okazaress [1J1K;

aHAJIM3UPOBATH 1EIECO00PA3HOCTh MPUMEHEHUSI OPTAHUYECKUX BEIIECTB B
MPOMBIIIIEHHOCTH U B OBITY C TOUKU 3PEHHSI COOTHOIIIEHUS] PUCK-TI0JIb3a;

c(hopMUPOBAHHOCTh YMEHHUMN: OCYIICCTBIIATH IICJICHANIPABICHHBIM ITOUCK
XUMHUYECKOW HHPOpMAIIMU B PA3JIMYHBIX UCTOYHUKAX (HaydyHas U yueOHO-HaydHAas
JuTeparypa, cpencTBa MaccoBoi nHbopmaluu, MHTepHeT u Apyrue), KpUTUYeCKH
aHAJIM3UPOBATH XUMUYECKYI0 HH(pOPMAIHIO, epepadbaTbiBaTh €€ U UCIIOIb30BaTh
B COOTBETCTBHH C MTOCTABJICHHOW y4eOHOM 3a1auei.



11 KJIACC

[lpenmernbie pe3ynbTaThl OCBOeHUS Kypca «OOmas u HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI: O MaTrepuaJbHOM E€IMHCTBE MHPA,
3aKOHOMEPHOCTAX U NO3HABAEMOCTHU SIBJIEHUM INPUPOJBI, O MECTE U 3HAYECHUU
XHUMHH B CUCTEME €CTECTBEHHBIX HAyK M €€ poJii B 00ECIEYEHUN YCTOWYMUBOTO
pa3BUTHUS, B PEIICHUH MPOOJIEM 3KOJOTHYECKOM, IHEPTeTUUECKON M MUILEBOI
0e30macHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3/IaHUM HOBBIX MaTEpPUAJIOB, HOBBIX
VUCTOYHUKOB 3HEPTUM, B 00ECNECUEHUH PALMOHATBHOTO IMPUPOIONOIb30BaHMs, B
dbopMHpPOBaHMM MHUPOBO33PEHUS M OOIIEH KyIbTypbhl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOUIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM
cpexne;

BJIQJICHUE  CUCTEMOW  XMMMYECKHX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIArarOlMe IMOHATHS — XMMHYECKHW OJJIEMEHT, aToM, SJIpO aroma,
U30TOIIBI, AJIEKTPOHHAsI 000JI0YKa aTOMA, S-, P-, d-aToMHBIE OpOUTAITH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUSI aroMa, TMOpUAM3alus aTOMHBIX OpOUTalei, WOH,
MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULATEIILHOCTh, CTENEHb  OKHUCJICHMS,
XUMHUUYECKasi CBsI3b (KOBalICHTHas, HWOHHAs, METAJUIMYECKas, BOJOPOJHAsA),
KpHUCTAJUIMYECKAasd PEIETKa, XUMUYECKas pEaklus, pacTBOP, JJIEKTPOJIUTHI,
HEJJIEKTPOJIUTBI, 3JEKTPOJIMTUYECKAasT JUCCOLMAIMs, CTENEHb JUCCOLMALNHY,
BOJIOPOJHBIN TOKa3aTeslb, OKHUCIUTENh, BOCCTAHOBUTENb, TEIJIOBOM 3ddeKT
XUMUYECKOUN pEAKIUHU, CKOPOCTh XUMUUECKOW PEAKIIMHN, XUMHUECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOPUS ANEKTPOJIUTUUECKONW AUCCOLMALNHU, TEPUOIAYECKUMA
3akoH J[.U. Menneneesa, 3ak0H COXpaHEHUSI MACCHI BELIECTB, 3aKOH COXPAHEHHUsI U
IIPEBPALLECHUS SHEPTUU MPU XUMHUYECKHUX PEAKIMUAX, 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOUMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SI3BIK
XUMUHM, MHUPOBO33PECHUYECKME 3HAHWSA, JISKAIIME B OCHOBE IOHUMAaHUSA
INPUYMHHOCTH W  CHUCTEMHOCTM  XMMHYECKHUX  SIBJICHHW; COBPEMECHHBIC
MPEACTABIECHUSI O CTPOEHUM BEUIECTBA HA ATOMHOM, HOHHO-MOJEKYJISPHOM H
HaJAMOJIEKYJSIPHOM YPOBHSIX; TMPEICTABICHUA O MEXaHU3MaxX XUMUYECKHUX
peakuuii, TEPMOJAMHAMUYECKMX W KUHETHYECKHX 3aKOHOMEPHOCTAX HUX
MPOTEKaHUsA, 0 XMMUYECKOM PAaBHOBECUH, PACTBOpPAX M JIHUCIEPCHBIX CUCTEMAX;
(baKTOJIOTUUECKUE CBEICHUS O CBOICTBAX, COCTaBE, MOJYYEHUH U OE30MacCHOM
UCIIOJIb30BaHUH BAKHEUIIMX HEOPTaHWYECKUX BEIIECTB B OBITY M IMPaKTHUECKOMN
NESTEIbHOCTU  4YeNIOBEKa, OOIIMX  HaydyHbIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTepHblE NPU3HAKU MOHSATHUH,
YCTaHaBJIMBaTh WX B3aMMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOIIME MOHATUS TTPU
ONMCAHWH HEOPTaHWYECKUX BEIIECTB U UX MPEBPAIICHUI;



c(hOpMHUPOBAHHOCTh YMEHUS HCIIOJIb30BaTh XMUMHYECKYI0 CHMBOJIHMKY JIJISI
cocTaBiieHHss (OpMya BEIIECTB M  YpPaBHEHHH XUMHYECKHX  PEaKIIUH,
cuctemaruueckyto HomeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAEIbHBIX
BEILECTB;

c(hopMHUPOBAHHOCTH YMEHHS OTNIPENEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSAX, BUJI XUMUYECKOW CBSA3U (KOBAJICHTHAS,
WOHHAs, METAUIMYECKas, BOJOPOJHAs), THUI KPUCTAUIMYECKOW PEHIETKU
KOHKPETHOTO BEIIECTBA,

c(hOpMHUPOBAHHOCTh YMEHUSI OOBACHITH 3aBUCUMOCTh CBOMCTB BEILIECTB OT
BUJAa XUMHYECKOW CBS3M M THUIA KPUCTAUIMYECKON pemeTKku, OOMEHHBIM U
JIOHOPHO-AKLEITOPHBIM MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOU CBA3H;

C(hOpMHUPOBAHHOCTh ~ YMEHMH:  KJIACCHU(PUIMPOBATh:  HEOPTraHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKLIMHU IO PA3JIMYHBIM IPU3HAKaM (UHUCITY
U COCTaBy pearupyroluX BEIECTB, TEIUIOBOMY 3((eKTy peakunu, U3MEHEHUIO
CTENEHEH OKHUCIIECHUSI JJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO Karaiu3aropa u
JIpYyTHUE); CaMOCTOSATENBHO BHIOUPATh OCHOBAHUS U KPUTEPUU JJIs KJIACCUPHUKAIIIU
M3Yy4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLINN;

c(hopMHUPOBAHHOCTH YMEHUSI paCKPbIBATh CMBICI IEPUOUYECKOTO 3aKoHa /.
W. MenpeneeBa u JeMOHCTPUPOBATH €I0 CUCTEMATU3UPYIOLLYIO, 00BACHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;

Cc(hOpMHUPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh BJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XMMHUYECKMX O3JIEMEHTOB NEPBOrO—YETBEPTOrO NEPUOAOB
Ilepuognueckorn  cuctembl .M.  MeHueneeBa,  HUCHOJIb3ys  HOHATHUA
«IHEPIeTUYECKHE YPOBHM», «IHEPTETHYECKUE TOJTYPOBHU», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXJIEHHOE HHEPTETUUECKUE COCTOSIHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XMMHUYECKHUX AJIEMEHTOB U UX
CoeIuHeHuM 10 Inepuonam u rpymmnaMm Ilepuomnueckon cucremsr [l N
MeHnneneeBa, BAJICHTHbIE BO3MOXKHOCTHA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS
UX 3JICKTPOHHBIX 000JI0YEK;

c(hopMHUPOBAHHOCTh yYMEHHUMN: XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME
XUMUYECKHE CBOMCTBA  BEIMIECTB  PA3JIMYHBIX  KJIACCOB, IOJTBEPKIAThH
CYILIECTBOBAHUE T€HETUYECKOW CBSI3M MEXIY HEOPTaHWYECKUMHU BEILECTBAMH C
MOMOIIBIO YPABHEHHI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH;

C(hOpMHUPOBAHHOCTh YMEHHSI pPacKpbIBaTh CYIIHOCTb: OKHCJIMTEIHHO -
BOCCTAaHOBUTEJIbHBIX PEAKIINI MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
TUX PEaKUWH; peakluid MOHHOTO OOMEHa MyTEM COCTaBICHHUS HMX TOJHBIX U
COKpAIIEHHBIX ~ MOHHBIX  YPABHCHHMM;  PEAKUMM  TUAPOJNM3Q;  PEaKIUu
KOMILJIEKCO0Opa3z0oBaHus (Ha MpUMEPE THIPOKCOKOMIUIEKCOB ITMHKA U aJTFOMUHUA );



c(hOpPMHUPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XMMHUYECKUX PEAKIUN C Y4ETOM HMX JHEPTrEeTHUECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XMMHMUYECKOW PEAKIMH B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTopoOB, a TaKKe XapakTep CMELICHUS! XUMHUYECKOTO PABHOBECHS 10| BIUSHUEM
BHEIHUX Bo3jaeicTBuil (mpunnun Jle [latense);

C(hOpMHUPOBAHHOCTh YMEHHUSI XapPaKTEPU30BaThb XUMHUUYECKUE PEaKIIUU,
Je)Kalye B OCHOBE IPOMBIIUIEHHOTO IOJIYYEHHMS CEPHOUM KHMCIJOTBHI, AMMHAKa,
oO0lmMe HaydyHble TNPUHLUIIBI XUMHUYECKUX MPOU3BOJICTB; LEIECOOOPA3HOCTD
NPUMEHEHHS] HEOPTaHMYECKHX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUKH
3pEHUs1 COOTHOIIECHUSI PUCK-TIOJIb3a;

C(hOopMHUPOBAHHOCTh BIIQJICHUS CUCTEMOM 3HAHMM O METOJaX Hay4YHOIO
NO3HAHUA SIBJICHUM NOpUpOAbl — HAOIIOAEHUE, W3MEPEHHE, MOJAEIUPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICJIIEHHBI ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTh 3TH 3HAHUS IPU SKCIIEPUMEHTAIBHOM HCCJIETOBAaHUM BEILIECTB
U g OOBACHEHHMS] XMMHUYECKHX SBJICHHM, MMEIOIIMX MECTO B THPHUPOJIE,
IIPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HU;

Cc(hopMHUPOBAHHOCTh YMEHHUS BBIABIATh B3aUMOCBSI3b XUMUUECKUX 3 HAHUM C
MOHATUSMU W TPEACTABICHUSMH JIPYTHMX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIA
00Jiee 0CO3HAHHOTO MOHUMAHHUS MaTepUAILHOTO €IMHCTBA MUPA;

C(hOpMHUPOBAHHOCTh YMEHHUSI TPOBOJAUTH PACUYETHI: C MCIOJb30BAHUEM
MOHATHIA «MacCOBasl J10JI1 BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLEH TPALIHS;
Macchl BellecTBa Wi 00bEMA ra3a 1o M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wik 00bEMY OJIHOTO M3 yYacTBYIOIIMX B PEaKIMU BELIECTB; TEIJIOBOTO 3ddekra
pE€aKlMK; 3HaYEHUsI BOJAOPOJHOTO MOKAa3aTeNsl PacTBOPOB KHUCJOT M IIEIOYEH C
U3BECTHOM CTENEHbIO UCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
MPOJYKTa PEAKIMHU, €CJIM OJTHO M3 MCXOJHBIX BEIIECTB JAHO B BUJE PacTBOpPA C
OTPEICIEHHON MacCOBOM J10JI€i pacTBOPEHHOIO BEIIECTBA WM JJaHO B U30BITKE
(MMeeT mpUMECcH); AO0JM BBIXOJA MPOJYKTa pPEAKIHH; OO0OBEMHBIX OTHOIICHUMN
ra3os;

c(hopMHUPOBAHHOCTh YMEHMIA: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJAUTH
XUMHUYECKUN  SKCIEpUMEHT  (IMPOBEACHHE  pEaKIMii  HOHHOrO  OOMeHa,
MOJTBEPKIECHUE KAYECTBEHHOT 0 COCTaBa HEOPTraHMYECKHUX BEILECTB, OMPEIETICHHIE
Cpeabl pPacTBOPOB BEUIECTB C IMOMOIUBK) HWHAMKATOPOB, HW3YUYEHUE BIUSHUA
pa3MYHBIX  (AKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIUHU, pEIIeHUEe
OKCIIEPUMEHTANILHBIX 3a7ad 1o TemMam «Metauby u  «Hemerammbsy) ¢
cO0JII0/ICHHEM TIpaBHII O€30MacCHOr0 00paIlleHHsI C BEIECTBAMH U JTJaADOpaTOPHBIM
o0opynoBanueM, (opMyIMpOBaTh L€db HCCIEAOBAaHUSA, MPEICTABIATh B
paznuyHO¥N (opMe pe3yibTaThl dKCIEPUMEHTA, aHAJIM3UPOBATh U OIEHUBATh UX
JIOCTOBEPHOCTB;



c(hopMHUPOBAHHOCTH YMEHMIA: COOJTIOIATh MTPaBUJIa MOJIb30BaHUS XMMHYECKOU
MOCY/IO W J1abOpaToOpHBIM O0OpyIOBaHWEM, OOpaIICHHUS C BEIIECTBAMHU B
COOTBETCTBUU C HMHCTPYKIUSIMH IO BBITMOJHEHUIO JIAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, DKOJIOTHYECKH IIEIECOOOPa3HOTO TMOBENEHUS B OBITY M TPYIOBOM
JEATENIbHOCTH B LIEISIX COXPAHEHUs CBOETO 3JI0POBBS, OKPYKAIOLIEH TPUPOTHOU
Cpenbl M JOCTWKEHHUS €€ YCTOWYHMBOIO Pa3BUTHS, OCO3HABATh OIACHOCTH
TOKCUYECKOTO JCHCTBUS HA dKUBbIE OPTAHU3MBbI ONPENeNEHHBIX HEOPTAHUY €CKUX
BEIIECTB, TOHUMAas cMmbIca noka3arens [1/K;

c(hopMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IIEICHANPABICHHBIH TIOUCK
XUMHUYECKOW MHPOPMAINK B PA3IMIHBIX UCTOYHUKAX (HayIHast U ydeOHO -HaydHasT
JUTEpaTypa, CpeacTBa MaccoBO uHpopmaiuu, UHTEpHET U Apyrue), KpUTUY €CKU
aHAJIM3UPOBATH XUMUYECKYI0 HH(pOpMaIUIo, TiepepadaTbiBaTh €€ U UCIIOJIb30BaTh
B COOTBETCTBHHM C MOCTABJIICHHON y4eOHOM 3a1auei.
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Paznen 3. Kuciiopoacoaep:xkanme opraHuyeckue coeIHHe HUSI
3.1 Cnuptsl. eHon 11 1 bubmorexa LIOK

https://m.edso0.ru/d69df650
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KapOoHuIIbHBIE COeTUHEHUS: aTbICTUIBI U

bu6nmmoreka [IOK
3.2 keToHbI. KapOoHOBBIE KCTOTHI. CIIOKHBIE 21 https //m.eds00.ru/d69df650
a¢upsl. XKupbl
bu6nmoreka [JOK
33 ¥ TIeB O o https://m.eds00.ru/d69df650
Hroro no pazgeny 41
Paszneu 4. AzoTcoaepkanme OpraHu4ecKue coeJIvHe HUS
Bu6nunoreka [JOK
4.1 AmMuHBI. AMUHOKHCITOTHI. benku 12 https/m.edsoo.ru/d69df650
Uroro no pazneny 12
Pa3neu S. BoicokomoJieKyasipHble cOeIMHe HUSI
51 B 6 bubmuoreka IIOK
' PICOKOMOICIIPHBIC. COCHIHCHHA https://m.edso0.ru/d69df650
Hroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHbIE
HanMeHOoBaHHe pa3iesioB H TeM nudpoBbIe
Ne ni/m P Kontpoabnsie | IpakTnueckue (mapp )
NMporpaMmbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
Pa3zne 1. TeopeTuueckue 0CHOBBI XUMHHU
C L i
» ”11“_[1)0€HI/I€ aToma. [lepromnyeckuii 3aKoH ] BuGmiorexa LOK
: u [lepuoamieckasi cucTeMa XUMHYECKUX https://m.edso0.ru/2dd57f24
aneMeHToB M. 1. MenneneeBa
12 Ctpoenue BemectBa. MHOroo6pasue 11 1 bubnmnoreka [IOK
' BEIIECTB https:/m.edso0.ru/2dd57f24
bubmuoreka [IOK
13 XUMUUECKHE Peariii 19 1 3 https://m.edsoo.ru/2dd5724
Hroro mo pazneny 39
Paznen 2. Heoprannueckasi xummst
bu6mmoreka [IOK
2.1 Hemeranst 31 1 3 https://m.edsoo.ru/2dd57f24
Bu6nunoreka [JOK
22 Merabi 23 . 2 https://m.edsoo.ru/2dd5724
Hroro no pazneny 54
Paznea 3. XumMus M ;KU3HbL
31 Mertoabl HO3HAHUSA B XUMUN. XUMUS U 9 bu6nmnoreka [JOK
' YKU3HD https://m.edso0.ru/2dd57f24
Hroro mo pazmeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 4 8
IIOYPOYHOE INTAHUPOBAHMUE
10 KJIACC
KoanyecTrBo yacoB
Ne Hara DJIeKTPOHHBbIE H( POBbIE
Tema ypoka Kontpoabubie | [IpakTunyeckue
n/n Bceero u3yueHusi | oOpa3oBaTeJibHbIE peCcypchl
padoThI padoThl
[Ipenmer u 3HaueHUE
OpPraHUYECKOW XUMUHU,
IpENCTaBICHUE O 1 Buomaorexa HOK
p https://m.edso0.ru/3686e6f5
MHOI000pa3uy OPraHM4eCKUX
COCIMHEHUM
DJIEKTPOHHOE CTPOEHUE aTOMa
yraepoaa (OCHOBHOE U
BO30Y)KIEHHOE COCTOSHUSA). 1 bubmoreia HOK
https://m.edsoo.ru/Oce6fd4c
BanenTHbie BO3MOXKXHOCTH
aToma yriiepoja
XuMHuyecKast CBSI3b B
OpPTaHUYECKUX COCTUHECHUSX.
MexaHHu3MbI 00pa30BaHUs 1 bubmmorexa TIOK
. p https://m.edso0.ru/8d39f5¢c8
KOBAJIEHTHOMH CBSI3HU, CITOCOOLI
pa3pbiBa CBSI3EH
Teopus crpoeHus
OpraHMYECKUX COCTMHEHUHN A 1 bubmmorexa [IOK
P A ' https://m.edso0.ru/9e595ch8
M. byrnepoBa
Buel n3oMepun: CTpykTypHas, 1 bubmuotexa LIOK

MPOCTPAaHCTBEHHASL.

https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
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DneKTpoHHbIE Y3PPEKTH B
MOJIEKYJIaX OpPTraHUYEeCKHX
COCIMHEHUU

[IpencraBienue o
K1accuGuKauu u

bub6moreka [IOK

6 cUCTeMaTHyYecKast
https://m.edsoo.ru/c212dd21
Homenknarypa (IUPAC) .
OpPTaHUYCCKUX BEINCCTB

7 Knaccuduramus peakiuii B bubnmnorexa [IOK
OPTaHUYECKOU XUMUH https://m.edsoo.ru/ba5706aa

8 Cucremarusanus 1 00001eHne bu6mmoreka [JOK
3HaHUM TTO TeME https://m.edsoo.ru/87a37cab
AJKaHbBI: TOMOJIOTUYECKUM PsiII,
obrmmast gopmyra,

9 HOMEHKIIaTypa U U30Mepus, bubmuotexa LIOK
3JIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYIT

10 DOU3NIECKHEe U XUMUYECKHE bu6mmoreka [IOK
CBOICTBA aJIKAHOB https://m.eds00.ru/3137711c
HaxoxneHue aikaHOB B

11 npupoe. CriocoObl OTydeHHS bubmmotexa TIOK

PUpOse. i https://m.edso0.ru/259h0a5h
Y IPUMEHCHHUE AJTKAaHOB
[uximoankaHbel: oOmmast
(dopmyna, HOMEHKIATypa U
12 U30MEpHsl, 0COOEHHOCTH bubmorexa LIOK

CTPOEHHUS U XUMUYECKUX
CBOMCTB, CITOCOOBI TOJTY4EHUS U
IIPUMEHEHNE

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
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Pemenue pacu€rHbIX 3a1a4 Ha
OIpe/ieIeH e MOJIEKYIISIPHOM
(hopMysIbl OPraHUYECKOTO

13 BEIIECTBA 110 MACCOBBIM JIOJISIM bubmmorexa [IOK
https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOISIIMX
B ero coctaB. CucreMaTu3anus
1 0000ImeHre 3HaHUH 1O TeMe
AJIKEHBI: TOMOJIOTUYECKUM PsiIl,
obrmmast gopmyra,
HOMEHKJIaTypa, JIEKTPOHHOE U bubmmnorexa LIOK
14
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Mouiekysl. CTpyKTypHas | IHcC-
TpaHC-U30MEpU s AJIKEHOB
Pu3nYeCcKre U XUMUYECKHE
15 cBolicTBa ankeHoB. [IpaBuiio bubmmorexa LIOK
https://m.edsoo.ru/21069ccd
MapkoBHUKOBA
16 CriocoObI oyueHus u bubnmoreka [IOK
MIPUMEHEHUE ATIKEHOB https://m.eds00.ru/665dc058
[Ipakruueckas pabota Ne 1 o
17 teme "Tlonydenne >THICHA U bubmoreia HOK
o https://m.edso0.ru/0941eed8
U3y4EHHUE €ro CBOICTB
Pemenne pacy€THbIX 33124 Ha
18 ompeeseHue MOJIEKYISIpHON bubnuoreka [IOK
(opMyIbl OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BeIlleCTBA
AJKaJIeHBI: CONPSHKEHHBIE,
19 HU30JIMPOBAHHBIE, bubnmnoreka LIOK
KyMYJINPOBaHHBIE. https://m.edsoo.ru/04298c0a

Oco0eHHOCTH AJIEKTPOHHOTO



https://m.edsoo.ru/bf84d8eb
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CTPOCHUS

20 XUMUUYECKUE CBOMCTBA bu6mmoreka [IOK
CONPSKEHHBIX IUECHOB https://m.edsoo.ru/e561253d
21 CriocoObI oTydeHus u bubnmoreka [IOK
MIPUMEHEHU € AJIKAIUCHOB https://m.edso0.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKUI PSJI,
ob1as MyJia,
22 HOIJJIZHK?EIT) ya 3JICKTPOHHOE U bubmorexa LIOK
pa, P https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHUE
MoOJIeKyl, (U3nYecKue CBOWCTBa
. bubmuotexa LIOK
23 XAMHHCCKHE CBOHCTBA AIKIHOB https://m.eds00.ru/23493a93
KauecTBeHHbIE peakiiny Ha bubnmnorexa [IOK
24 .
TPONHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CniocoObl TOTydeHUs U bubnuoreka LIOK
25 .
MIPUMEHEHNE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amad: pacu€rsl 1mo
26 aBHeHHIOJ)ICHMIfHeCKOfI bubmmorexa LIOK
P https://m.edsoo.ru/5db8e526
peaxuuu
97 Cucremaruzanus 1 0000IIeHIE
3HAHUH MO TEME
ApEeHBbI: TOMOJIOTHYECKHH PsI,
oOmast opmyrna,
HOMEHKJIaTypa. DJIEKTPOHHOE U bubnuoreka LIOK
28
IIPOCTPAHCTBEHHOE CTPOECHHE https://m.edso00.ru/a92a7094
MOJIEKyll O€H30J1a ¥ TOIyoa,
ux (pU3nYeCKue CBONCTBA
29 XUMHYECKHE CBOMCTBA ApEHOB: bubnmnorexa [IOK
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PCaKiuu 3aMCIICHU A

https://m.edsoo.ru/a44alae4

30

XHWMHUYECKHE CBOMCTBA APEHOB:
peaKuuy IPUCOCINHEHUS,
OKHCIIEHHE TOMOJIOTOB OeH3071a

bu6mmoreka [IOK
https://m.edsoo.ru/a44alae4

31

Oco0eHHOCTH XUMUYECKIX
CBOICTB CTHpOJIa

bu6aunoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenune pacu€THbIX 3a1a4 Ha
OIIpeETIeHNE MOJIEKYISIPHON
(opMyITBl OPraHUYECKOTO
BEIIECTBA

bu6mmoteka [IOK
https://m.edsoo.ru/53461a2¢c

33

Crioco0bl mosty4eHust u
IPUMCHEHHE apECHOB

bub6mmoreka [[OK
https://m.edso0.ru/6f717d09

34

I'eneTryeckas CBSI3b MEKIY
pa3IMYHBIMU KJIaCCaMH
YIJIEBOZOPOIOB

35

Pacuétel no ypaBHEeHUSAM
XAMHWYECKUX PEAKIIUU.
CucremaTu3zaius 1 0000IIEeHNE
3HAHUH 110 TEME

36

[Ipupoansiii ra3. IlonyrHsie
HEe(TSHBIE Ta3bl

37

KameHnHBbI yrosb U MpOAyKThI
ero nepepadboTku

bu6naunoreka [JOK
https://m.edsoo.ru/6903398b

38

Hedrp u ciocoOw1 e
nepepaboTku. [Ilpumenenue
MPOIYKTOB IepepadoTku Hedrr

bu6moreka [IOK
https://m.edso0.ru/21f9de78

39

I'enernueckas CBsA3b MEXKIY
pa3IMYHBIMU K1acCaMu
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YIJIEBOJIOPOIOB

40

l"anoreHonpous3BoIHbIE
YITIEBOJOPOAOB: JIEKTPOHHOE
CTPOCHUE; PEeaKIUU 3aMelIeHUs
rajoreHa

bu6aunoreka [JOK
https://m.edsoo.ru/82b4d759

41

JewcTBue menoyuet Ha
TAJIOTEHITPOU3BOIHBIE.
Braumoneiictsue
JIMTAJIOTCHAIKAHOB C MarHueM M
LIAHKOM

42

Cucremarusanus 1 00001eHne
3HAaHUU 1O pa3Jeny
"VYrieBogoponbl"

bu6naunoreka [JOK
https://m.edso0.ru/20e89f22

43

KonTponbHas paboTa o teme
"VYriesonoponsr"

bu6mmoreka [IOK
https://m.edso00.ru/95¢9e298

44

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKUN PSII,
obmast Gopmyna, cTpoeHue
MOJIEKYJI, U30Mepus,
HOMEHKIIATYpa,
K1accuukamus, Gu3ndeckue
CBOMCTBA

bu6nunoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XUMHYECKIE CBOMCTBA
HpeI[eJ'II)HI)IX OOJHOATOMHBIX
CIIUPTOB

bu6moreka [IOK
https://m.edsoo.ru/26ee34fe

46

CnocoObl moyueHus u
MPUMEHEHHE O/IHOATOMHBIX
CIIUPTOB

bu6mmoreka [JOK
https://m.edso0.ru/484100000000000
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IIpocteie 3¢upsr:
HOMEHKJIaTypa U U30MepHus,

bu6aunoreka [JOK

41 0COOEHHOCTH (PM3HYECKUX https://m.edsoo.ru/c2c788b2
XUMHUUYECKHX CBOMCTB
MHOroaToMHbIE CIIUPTHI:

48 STUJICHIJIUKOJIb U TIIMLEPHUH, HX bubnuoreka [IOK
(u3nyecKne U XMMUYECKUEC https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoOb! moyueHus u

49 7 bubmmoreka [IOK
TPHMEHEHIE MHOTOITOMHBIX https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOII: CTPOCHHUE MOJICKYIIEI,

50 o Kﬂp s orna i bubmoreka [IOK

VISHIACCKIC CBONCTRA. https://m.edsoo.ru/2ce726f8
ToxcuuHocTh eHona
bu6anoreka [JOK
1 Xu i

> MIHCCKHE CBOHCTBA denoa https://m.edsoo.ru/037ca5f9

59 CniocoObI ToTydeHus U bubamnoreka LIOK
IIpUMEHEHHE (peHoIa https://m.edsoo.ru/c77ddf4c
[Ipaktuyeckas pabdota Ne 2.

53 Pemenne skcriepuMeHTaNnbHBIX bubmmnoreka LIOK
3a1a4 1o treme "CrnupTsl U https://m.edsoo.ru/fd0ced09
(denombr"

54 CucremaTuzamnus u 0000IcHNE bub6moreka [IOK
3HAHUH 110 TeMe https://m.edsoo.ru/1810cb9b
ANbIEeTuabl U KETOHBI:
3JICKTPOHHOE CTPOCHUE

P . P bubmoreka [IOK

55 KapOOHUIILHON TPYIIIIBI;

TOMOJIOTHYECKUE PSIbI, 00IIas
dopmyna, uzoMepus u

https://m.edsoo.ru/b139beaa
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HOMCHKJIaTypa

Anpnernapl ¥ KETOHBI:

56 b . ) bubmoreka LIOK
M3MHCCKIC CBOMCTBA, peaKIMH https://m.edsoo.ru/c887425¢c
IPUCOETUHEHUS
Peakiiuu okucienus u
57 KauyeCTBEHHBIE PEAKIIUN Brommorexa HOK
P https://m.edsoo.ru/a393baad
QJIBJICTUJIOB 1 KETOHOB
58 CniocoObl moTydeHust bubnuoreka LIOK
aIBJIETUA0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE ITPEACTIbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubmmnorexa LIOK
0COOEHHOCTHU CTPOCHHUSI UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
W3omepust u HOMEHKIAaTypa
60 5 P P bubnmoreka [IOK
KApOOHOBBIX KHCiIOT’ i https://m.edsoo.ru/700cc87b
¢usnueckue cBOICTBa
XHWMUYECKUE CBOMCTBA
61 MpeIeTbHBIX OJJHOOCHOBHBIX brbmorexa [IOK
pet A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCcoOeHHOCTH CBOICTB
62 MYpPaBbUHOMN KHUCIIOTBHI. bubamnoreka LIOK
Muoroo06pazue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KUCJIOT
OcobeHHOCTH CBOWCTB:
HeMpenenbHbIX U
bu6mmoreka [IOK
63 apOMaTUYECKUX KapOOHOBBIX,

JTMKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHUCIIOT.

https://m.eds00.ru/83a08773
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HpeI[CTaBI/ITeJ]I/I BBICIIIMX
Kap6OHOBLIX KHCJIOT

Ilonsrue o IMPpOU3BOAHBIX

bu6aunoreka [JOK

o4 KapOOHOBBIX KUCJIOT https://m.edsoo.ru/0d162d9d
CriocoObl oydeHus u

65 MIPUMEHEHHE KapOOHOBBIX bubmaorexa LHOK

https://m.edsoo.ru/7c065¢9d
KUCIIOT
CnoxxHble 3(upHI:

66 TOMOJIOTHYECKUN PsiJl, 00Iast bubmuoreka [IOK
dopmymna, “3oMepHs U https://m.edsoo.ru/adfffe6d
HOMEHKIIaTypa

67 dusnyeckre U XUMHYECKHE bu6naunoreka [JOK
cBoiicTBa 3upoB https://m.edsoo.ru/ad6b94b2
Pemienue pacu€THbIX 3a7a4: MO
YPaBHEHU IO XUMUYECKOU

68 peaxuu, Ha OTpe/IeIieHHE
MOJIEKYIIAPHOM (hOPMYIIbI
OpPTaHUYECKOTO BEIECTBA
[Tpakrraeckas padora Ne 3.

69 Pemenne IKCIICPUMCHTAJIBHBIX Bubmuotexa L[OK
3aga4 no reme "KapOoHOBBIE https://m.edsoo.ru/486671fb
KUCIOThI. CliokHbIe 3puph!"

Kupsl: crpoenue, huznuecku
70 u XIEMH:@(I;)I?;G C}ea’ogi)ciBaec ) bubmorexa HOK
https://m.edsoo.ru/a19c5hb98
(tuaponu3)
OcobeHHOCTH CBOMCTB )KUPOB, BuGmorexa LIOK
71 COZEPIKAIMX OCTATKU

HCIIPCACIBHBIX ) KUPHBIX

https://m.edso0.ru/b0331922
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KucnoT. XKupsl B mpupoje

Mpr1a kak coJIv BBICIIIMX
KapOOHOBBIX KHCIIOT, UX

bu6mmoreka [IOK

[ MOromEe AckcTsre. HorsTue 0 https://m.eds00.ru/3c566565
CHUHTETHYECKAX MOIOIIMX
cpenctBax (CMC)
T'eneTnueckast CBSI3b

73 YITIEBOAOPOIOB U bubmuotexa LIOK
KU CIIOPOJICOJIEp KA X https://m.eds00.ru/56790c96
OpPTaHUYECKUX BEIIECCTB

74 Pacuétel mo ypaBHEHUSIM
XUMUYECKUX PEAKIUI

75 Cucremaruzarus u 0000IeHNE bubnuoreka [IOK
3HAHUH 10 TEME https://m.edsoo.ru/f8eaf2eb
OOmas xapakTepucThka

76 YITIEBOJIOB U KJIACCHU(PHKALIUS bubmmnorexa LIOK
yII€BOAOB (MOHO-, - U https://m.edsoo0.ru/7a9693al
roMcaxapuibl)
Momnocaxapuabl: GU3HYECKHE

77 CBOﬁCTBaI/IID HI;XO)I(? ¢HHE B bubmoreia OK

a https://m.edso0.ru/b4bdda2d

pupoe
IIpuMeneHme rIroKo36I, e

78 P bu6mmoreka [JOK
3HatuCHHC B https://m.edsoo.ru/5¢61122d
YKU3BHEACITEILHOCTH OpTraHu3Ma
Jucaxapusl: caxaposa,

79 MaJIbT03a U JIAKTO3a. bu6mmoreka [JOK

Haxoxnenue B mpupojie u
NPUMEHEHUE AUCAXaPUIOB

https://m.edsoo.ru/eb0384e7
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[lonucaxapunel: crpoeHue
MaKpOMOJIEKY/, (U3NYECKHE U

bu6aunoreka [JOK

80 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
npUMEHEHUE
81 [TonsiTne 06 UCKYCCTBEHHBIX bubnuoreka LIOK
BOJIOKHaX https://m.eds00.ru/6216e 766
Pemenne pacyeTHbIX 3a1a4 Ha
OIIPENENICHUE 10JI BBIXO/A bubmuotexa LIOK
82
MPOJYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUICCKHA BO3MOKHOTO
Cucremarusanus 1 00001eHne bu6mmoreka [JOK
83 .
3HaHUH 110 pa3ieny https://m.edso0.ru/08d4364c
KontponbHas pabora o reme
84 "Kucnopoacoaepxanme bubmaorexa HOK
P P " https://m.edso0.ru/42c6678e
OpraHUYEeCKHe COCTUHEHUS
AMWHBI: KTaccuUKAIUS,
CTPOCHHE MOJICKYJI, O0ITas
85 (bop MyJIa I/ISOMKey ust bubmiorexa LIOK
pMynd, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (u3nueckue
CBOICTBa
86 XUMHUUYECKUE CBOMCTBA bu6mmoreka [IOK
ann(aTHyeckux aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTpOCHHUE aHUINHA,
87 5 P bu6mmoteka [IOK
OCOveHHOCTI/I XIMITACCIHX https://m.edsoo.ru/39cd21f1
CBOWCTB aHWJIMHA
CniocoObl TOTydeHUS U
ya bu6naunoreka [JOK
88 MPUMEHCHHE AT (PaTHIECKUX

AdMHUHOB

https://m.edsoo.ru/eal38763
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https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

AMWHOKHCIIOTBI: HOMEHKIIATypa
U uzomepusl, pusnveckue

bu6aunoreka [JOK

89 cBoiictBa. OTOeNbHbIE https://m.edsoo.ru/d1773e80
MPEICTAaBUTEIH Ol-aMHUHOKHCIIOT
XUMHYECKUE CBOMCTBA
AMHUHOKHCIIOT, UX
90 OMOJIOTHYECKOE 3HAUYCHUE bubmmotexa TIOK
https://m.edsoo.ru/77df705a
aMUHOKUCIIOT. CHHTE3 U
THJIPOJTU3 TICTITH/IOB
01 benku kak mpupoaHbIe bubnuoreka LIOK
HOJIUMEPHI; CTPYKTYPHI OEITKOB https://m.edsoo.ru/429e9899
. bu6mmoreka [IOK
92 Xu 0
MITHCCIHE CBOHCTBA DEIKOB https://m.eds00.ru/6237306d
AzoTconepxaime
TeTePOITUKITNYECKUE
93 pon 0 bu6moreka [IOK
COCHUHCHUA. HYITICHHOBbIC https://m.edsoo.ru/521d1431
KUCJIOTBI: COCTaB, CTPOCHUE U
Ouonoruyeckas pojib
[paktuyeckas padora Ne 4.
Pemenue sxcriepuMeHTaIbHBIX
94 SA7AY [0 TeMe bub6mmoreka [[OK
At o Tem https://m.edsoo.ru/8e3c02d1
"A30TCoIepIKale
OpraHUYECKUE COeqUHEHUS"
[paktuyeckas padora Ne 5.
95 Pemienne sxcriepuMeHTanbHBIX bubnmnoreka [IOK
3amay 1o reMe "PacriosHaBanue https://m.edsoo.ru/bde3fdf6
OPTaHUYECKUX COCTUHCHUN"
96 KontponbHas pabora o reme bubnuoteka [IOK

"A30TCoepKale

https://m.edsoo.ru/ce561bc7



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
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OpraHUYECKUE COCTUHEHUS"

OCHOBHBIE TOHATHS XUMHU U

BBICOKOMOJIEKYIISIPHBIX
97 COCIHCHIL 1 Me 1 bu6mmoreka [IOK
FUTHCHII W METOABT X https://m.edsoo.ru/7aa63ebd
CHHTE3a —IOJIMMEPU3aUs U
MTOJINKOHICHCAIIU S

98 [Inactmaccel. YTunu3zauus u 1 bubnuoreka [IOK
nepepaboTKa IIacTUKA https://m.edso0.ru/82242e0f
DnacToMepbl: HaTypalbHbIN

99 CUHTETHYECKUE Ka 1 bubmmotexa TIOK

YAYKH. https://m.edso0.ru/246103ec
Pe3una
Bonokna: HatypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bubnuoteka [IOK
cunrernyeckue. Ionmmepst https://m.eds00.ru/5963a601
CMeNMaIbHOTO Ha3HAYEH U
[pakruueckas pabota Ne 6.

101 Pemenue sxcriepuMeHTaNbHBIX 1 bubmuotexa LIOK
3aja4 no reMe "PacrozHaBanue https://m.edsoo.ru/3aebd77a
IJ1aCTMAacc 1 BOJIOKOH"

O0001IEeHE U CUCTEMATU AN

102 HU3y4EHHOI'0 Marepuaa I10 TeMe 1 bubmmnorexa LIOK
"BpICOKOMOJIEKYIISIpHBIE https://m.edsoo.ru/6a22ble8
coequHeHus"

OBLIEE KOJIMYECTBO YACOB IIO 102

[TPOTPAMME



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
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11 KJIACC

KoumnuyecrBo yacos DJIeKTPOHHBbIE
Ne Hara @ poBbIE
Tema ypoka Kourpoabnbie | IlpakTuyeckue
n/m Bcero u3ydeHusi | oOpazoBaTeJibHbIE
padoThI padoThI
pecypcebl
1 Atom. CocTaB aTOMHBIX SJIED. 1 bubnmoreka [IOK
XUMUUYECKUM 31eMEHT. M30TOmbI https://m.edsoo.ru/59c112ee
5 CtpoeHue 3JIeKTPOHHBIX 000JI0UeK 1 bu6mmotexa LIOK
aTOMOB, KBAaHTOBBIC YK CJIA https://m.edsoo.ru/b4d9fffa
3 Knaccugukanus Xumuaeckux 1 but6mumotexa LIOK
9JIEMEHTOB (S-, p-, d-, f-omemenTHI) https://m.edso0.ru/61294af9
4 Pacrnipenenenue 31€KTpOHOB 11O 1 bub6muotexa LIOK
ATOMHBIM OpOHTAIISIM https://m.edsoo.ru/f5f750fe
DIeKTpOHHBIE KOH(PUTYpAIIU aTOMOB
5) 3J'I€M€II-:TOB B OCHOE)H;Y/IP u 1 buomorexa IIOK
. https://m.edso00.ru/8149e846
BO30YKJIEHHOM COCTOSTHUU
6 DJIEKTPOHHBIE KOH(PUTYpaIrii MOHOB. 1 bubmmoreka [IOK
DJIEKTpOOTPULIATENBHOCTh https://m.edsoo.ru/a0764b24
[lepuonnuecknii 3aK0H U
[lepuonuyeckast cucreMa XUMHUYECKHX
7 snemeHToB J[. 1. MeneneeBa, CBSI3b C 1 bubmorexa TIOK
N uﬂ ’ https://m.eds00.ru/16957¢c01
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
8 XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1 but6mumotexa LIOK
VMMHU IPOCTBIX U CJIOKHBIX BEILECTB IO https://m.edsoo.ru/f8468927
rpymnmnam u nepuoaam
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https://m.edsoo.ru/61294af9
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CI/ICTeMaTI/ISaLII/ISI nu O606H.[€HI/IC 3HAHHUU

Bu6nuoreka [JOK

o 10 TeMe https://m.edsoo.ru/8fad2942
Buapr xumuueckoit cBs3u. MeXxaHHU3MbI

10 00pa3oBaHUs KOBAJICHTHOW CBSI3H. bubnunoreka [IOK
Bonopoanast cBs3b. https://m.edsoo.ru/5a8072af
MexMoeKyIsipHble B3aMMOICUCTBUS
BanieHTHOCTH M BaJICHTHBIE

11 BO3MOXKHOCTH aTOMOB. CBSI3b Bu6nuoreka [JOK
3JIEKTPOHHOU CTPYKTYPBhl MOJIEKY C UX https://m.edsoo.ru/3d2ca093
TE€OMETPUYECKIM CTPOCHUEM

12 [IpeacraBieHns 0 KOMIJIEKCHBIX bu6nmoreka [JOK
COCIMHEHUSIX: COCTaB U HOMEHKIIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MOJIEKYIISIpHOTO U

13 HEMOJIEKYJIIPHOTO CTpOeHHUs. Turbl bu6mmotexa LIOK
KPUCTAJUINYECKUX PELIETOK U CBOWCTBA https://m.edsoo.ru/e167635b
BCIICCTB
[lonsTre 0 IUCIIEPCHBIX CHCTEMAX.

14 [IpencraBiieHre 0 KOJUIOUAHBIX Bubmorexa [JOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HcTuHHBIE pacTBOPHI: HACKHIIICHHBIE U

15 HEHACBIILEHHBIE, PACTBOPUMOCTD. bubmmorexa TIOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruaparst

16 Croco0bI BRIpaKeHHS KOHIICHTPAIIUH bubnmoreka [IOK
pPacTBOpPOB https://m.edso0.ru/328e653a
Pemienue 3aia4 ¢ uCmosib30BaHUEM

17 MMOHITHUH ""MaccoBas J0JIA bu6nmoreka [JOK

pacTBOpEHHOTO BemmecTa", "MoJsIpHAst

KOHIIEHTpauus"

https://m.edsoo.ru/785e0ab4
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Knaccudukanus 1 HoMeHKIaTypa bubmuotexa LIOK

18 :
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
CucremaTuzanus u 0000IIcHUE 3HAHUT bubmuoreka IIOK

19
110 TeEME https://m.edsoo.ru/8d2c6a3a
KonTponrsHas paboTa mo Temam
"Ctpoenune aroma. [lepmoamueckmit

20 3akoH M [lepuoauueckas cucrema bubnmoreka [IOK
XUMUUYECKHUX 31eMeHTOB [[. W https://m.edsoo.ru/70a60aa4
MenpeneeBa", "CtpoeHue BenecTa.
MHuoroobpasue BerecTB"
Kiaccudukanuss XMuMUYECKIX PEaKIui
B HEOPIraHUYECKON U OPraHUYEeCKOU
XUMHUH. 3aKOH COXpAaHEHHU s MacChl bu6mumotexa LIOK

21
BEIIIECTB; 3aKOH COXPAaHEHUS U https://m.edso0.ru/6335cdd?
MIPEBpAICHUSI SHEPTUH TIPU
XUMHYECKIX PEAKIIHIX
TeroBbie YPPEeKTh XMMUYECKUX

22 eakuuii. TepmMoxuMuieckue buomorexa TIOK
PeaKtH. 1ep https://m.edsoo.ru/d1db86da
ypaBHEHHUS
BbruucieHus 1o ypaBHEHHUAM

23 XUMHUYECKHX eaypI/Iﬁ u bubmorexa [OK

peaxtt https://m.edso0.ru/87b13954

TEPMOXHUMHUYECKUM YPaBHEHHSIM
CKOpOCTh XUMHYECKON PEaKInu, €€

24 3aBUCUMOCTD OT PA3INYHBIX (JAKTOPOB.
Karanu3s u karanuzatopsl

25 ['omoreHnHbI€e U TeTEPOTEHHBIE PEAKIIUT

26 [Ipakrtuueckas pabdora Ne 1 mo Teme bubnnotexa LIOK

"BriusiHue pa3nuyHbIX (AKTOPOB Ha

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



https://m.edsoo.ru/bf9e108d
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CKOpPOCTb XUMHMYECKOW peakuuu"

OOparumblie U HeOOpaTHUMbIC PEAKIIIH.

Bu6nunoreka [JOK

21 XUMHUYECKOE PABHOBECHE https://m.edsoo.ru/30952f9b
[pakruueckas pabota Ne 2 o reme

28 "Bausaue pazauyHbIX GakTOpOB Ha bubmorexa IOK

P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PaBHOBECHS
DNEeKTPOIUTHYECKAS TUCCOLHAITHS.
29 CI/IJH)HI;IG U cinabbie QJIIIGKT :JH/ITHH bubmorera LIOK
P ' https://m. eds00.ru/5f766bdf
Crenenb quccouunanuu
HNonnoe npoussenenue Boasl. Cpena

30 HHOS HPOUSBEA HPI:I BOAR pVII bu6nmoreka [JOK
BOUIBIX PACTBOPOB. BONOPOBIH https://m.edso0.ru/3966ca89
nokazarens (pH) pactBopa
I'ugponus comneii. Peakuuu,

31 P o bubmuoreka IIOK
TPOTCKAIONMC B pacTBOpax https://m.edsoo.ru/09d5a9bd
BJIEKTPOITUTOB
[Ipakrtuueckas pabora Ne 3 o Teme

32 "XUMHUYECKHE PEAKIIUU B PACTBOPAX Bubmuorera IIOK

P P P https://m.edsoo.ru/2e3daeb0
3JIEKTPOIUTOB
OKUCIUTENEHO-BOCCTAHOBUTEIBHBIC

33 eaxkuuu. BaxkHellime OKUCIUTENIN U Brbmorexa HOK
p ' https://m.edso0.ru/56226060
BOCCTaHOBUTENU

34 MeTo 37eKTPOHHOTO (3JIEKTOHHO- bubnnoreka [IOK
HMOHHOTO0) OanaHca https://m.edsoo.ru/fb691387

35 DJEKTPOJIU3 PaCTBOPOB U PACILIIABOB bubmuoreka [IOK
BEILECTB https://m.edsoo.ru/93fb97d2

36 P bubmmoreka [IOK

CIICHHC 3a/iad pasiTIHBIX THIIOB https://m.edso0.ru/5a859d16

37 Pemenue 3a1a4 pa3nuyuHbIX TUIIOB but6mmotexa LIOK
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https://m.edsoo.ru/5afa265d

CI/ICTCMaTI/ISaLII/ISI )41 O606H_[CHI/IC 3HAHHUU

Bbu6nuoreka [JOK

38
1o Teme "XuMHuueckue peakuuu' https://m.edsoo.ru/c161eb85

39 Kontponbehas pabora o teme bubnuotexa LIOK
"XuMudeckrie peaxuuun' https://m.edsoo.ru/a8a0a930
[Tonosxenne HeMeTaJIOB B
[leprnonnyeckol cuCTEME XMMUUYECKUX

40 anemeHToB /. 1. MenneneeBa u brbmorexa HOK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTHU CTPOCHHUS UX aTOMOB.
DU3NYECKUEe CBOMCTBA HEMETAIIIOB
AnnoTpomnusi HEMETaJuIoB (Ha mpumepe
41 KUCII0poaa, cepbl, hochopa u brbmorexa IIOK
POAd, CEPEL, P https://m.edsoo.ru/ef92c91c
yriepo/ia)

42 Bonopon: nonyuenue, puznueckue u bubnnoreka LIOK
XUMUUYECKHE CBOMCTBA. [ 'mapubl https://m.edsoo.ru/0aa8f613
T"anorensl: HaxXOXKIIeHWE B IIPUPOJIE,

43 5 g o P IIZHH bu6nmoreka [IOK
CHOCODBL MOMYHCHHA, QUIIHECCKUE 1 hitps://m.edsoo.ru/4e223795
XMMUYECKHE CBOMCTBA
l"anorenoBoioposl. BaxkHeiinme

44 . o coee bubmmoreka [IOK
KACITOPONICOACPKAAC COCAUHCHIA https://m.edso0.ru/6b3255e6
TaJIOTeHOB
JlaGopaTopHbIe ¥ TPOMBITITICHHBIE

45 CIIOCOOBI TTOJTY4CHUS TAJIOTEHOB. bubmmoreka [IOK
[IpuMeHeHue raloreHoB U UX https://m.edsoo.ru/6971aca4
COCTMHEHN N
[pakruueckas pabota Ne 4. Pemenue

bubmmoreka [IOK
46 SKCIEPUMEHTANIBHBIX 337a4 10 TeMe

'"Tasoreusr"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopusie u
POMBILITIEHHBIE CITOCOOBI MTOJTYYCHHU S,

bu6nuoreka [JOK

47
dr3nYeCKre U XMMHUUYECKUE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHeHue KucI0poia U 030HA

bubmuoreka IIOK
48 Oxen bt 1 IEPOKCHIEI https://m.edso0.ru/5¢8816a0
49 Pemmenune 3agad pasanuHbIX THIIOB BI/I6J'II/IOTCK8. HOK
AP https://m.eds0o.ru/2b6d8bab
Cepa: HaxoX/IeHHE B IPUPOJIE,

50 P 5 A pupo bubmuoreka IIOK
CHIOCODRI Honyqelfm’ (usmeciue https://m.edsoo.ru/46afael6
XUMUUYECKHE CBOHCTBA

Bu6nuoreka [JOK

51 CepoBonopon, Cymem ! https://m.edso0.ru/7¢875999
Kucnopoaconepxaime coequHeHUs

59 g 5 P . . bu6mmoreka [JOK
CEPRI. LCODCHHOCTH CBOMCTB CCPHOU https://m.edsoo.ru/8cfa2548
KHCJIOThI
[Ipakruueckas paborta Ne 5. Pemenue

53 HKCIEPHUMEHTAIBHBIX 33724 110 TEME bubmuorera IIOK
. P . | https.//m.edsoo.ru/0afb05e4

Cepa u e€ coeuHeHus
A3OT: HaxOXACHUE B MIPUPO/IE,

54 CIOCOOBI OTY4eHU s, PUBNUYECKHIE U bubnmnoreka [IOK
XHMHUUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoaconepxanme coequHEHUS

95 azoTa %CHOGGHH}II)OCTIII/IHZBOIZ;B a30THOM bubmorexa LIOK

’ https://m.edsoo.ru/e2965afe
KUCJIOTBI
56 [IpumeHeHnue a30Ta ¥ €ro COETUHEHU. bu6mmotexa LIOK

A30THBIEC yIOOpeHUS

https://m.edso0.ru/129f5059
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®docdop: HAXOKACHHE B IPUPO/IE,
CIOCOOBI MOTy4eHUs1, PU3NUYECKHE U

bu6nuoreka [JOK

S xumuueckue cporictsa. Docunpl u https://m.edsoo.ru/9a6b43ec
dochun
Okc copa,

58 (p(I:C(II/)I(})IHC(()bO e q;s e kucnotel. Conu Bronuoreia LOK

pEOAEpAAIH ' https://m.edsoo.ru/c7a2d429
hochopHOH KUCTOTHI

59 [Ipumenenue pochopa u ero but6mmotexa LIOK
coequHenuil. @ocdopHsie ynoOpeHus https://m.edso0.ru/a218070a
[pakruueckas pabota Ne 6. Pemenue

60 Bu6nunoreka [JOK
SKCIEPUMEHTANIBHBIX 3a7a4 10 TeMe https://m.eds00.ru/8175ac3f
"A30T U pochop M UX coequHEHUs"

Yrepoa: HaxoXICHUE B IPUPOJIE,

61 ATOTPOITHBIC MO (DUKAIIUH; bubnmoreka [IOK
du3nyueckue U XMMHUYECKUEe CBOWCTBA, https://m.edsoo.ru/1eb19f9%e
NpUMEHEHUE
Oxcup yraepona(ll), oxcun

62 TIe o;:(l\f) (on)LHasl KUCJIOTa U ¢ brbmorexa IIOK
yrep > I https://m.edsoo.ru/dba58adf
COJH

63 P bubmmoreka [IOK

CLICHHC 3a/1a¥ PasITIHBIX THIIOB https://m.edso0.ru/6029b609
Kpe M: HaXOXKJAECHUE oJie,

64 P M}éﬂﬂ HAXOALACIHC B HPHPOA bubmmoreka [IOK
CHOCODRL nonyqeljm, (pusireckue u https://m.edso0.ru/143558ab
XUMHYECKHE CBOHCTBA

65 Oxcun kpemuusi(1V), kpemaueBas bubnunoreka [IOK
KHCJIOTA, CUJIMKATEI https://m.edsoo.ru/3170e7bl
[IpumeHeHne KpeMHUS U €ro bubmorexa TIOK

66 p P https://m.edsoo.ru/393cdac0

coenuHeHur. CTEKI10, €ro MoydeHue,

https://m.edsoo.ru/5823cefb
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BHUAbI CTCKIIA

67 Pemenue 3a1a4 pa3IMaHBIX TUIIOB bubmorera [OK
A3 https://m.edsoo.ru/b624f801
68 Cucremarusanus 1 0000IIeHIE 3HAHU T bubnunoreka [IOK
no teme "Hemerasuibr" https://m.edsoo.ru/6e864db5
69 KonTponbsHas paboTa o teme bubnunoreka [IOK
"Hemerambr" https://m.edso0.ru/d0484c76
70 AHain3 pe3yabTaToB KOHTPOJIbHOU bubmoreka [IOK
paboThI, KOPPEKIUs OMMO0K https://m.edsoo.ru/2b7e9510
[Tonoxxenue meTaioB B
[Neproamieckoil cucTeMe XUMHYIECKUX
71 Ocob bubmuoreka [IOK
SJEMEHTOB. LICOBCHHOCTH CTPOCHITT https://m.edso0.ru/9839c16¢
AJIEKTPOHHBIX 000JIOYEK aTOMOB
METaJIIIOB
OOume ¢u3nvYecKre CBOMCTBA
79 I bubmuoreka IIOK
METAIIOB. LIPHMCHCHHE METAILIOB B https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 Cnnassl MetamioB. Kopposus bubnmoreka [IOK
METAJVIOB https://m.edsoo.ru/42b872e3
74 P bubmuoreka IIOK
CUICHHE 3a1aT PasHIHRIX THIIOB https://m.edsoo.ru/e3de37b6
5 - =
e nempoxn(n;lgqecmn p}II[6HaHp$DKeHI/II/I BuGmorexa LIOK
METAILIIOB. OIS CHOCODHI HOMYHCHHA https://m.edsoo.ru/94eb377a
METaJIIIOB
OO0mmas xapakTepucTika MeTauioB |1A-
76 rpynnsl [lepponnueckoii cucTeMbl bubmmotexa LIOK

XAUMHUYECKHX 31eMeHTOB. HaTpuii u
KaJui: oaydeHue, Qu3nIecKue u

https://m.edsoo.ru/e12c26b3
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XUMHUYCCKUEC CBOﬁCTBa, IPpUMCHCHHC
IMPOCTBIX BCHICCTB U UX COC,Z[I/IHGHI/Iﬁ

OO6ups xapakrepuctuka meramios |IA-
rpyninbl [lepuoauyueckoit cUCTEMBI
XAMHUYECKHX AJIEMEHTOB. MarHuii u

bu6mmoreka [IOK

77
KaJIBIIUI: TIOJTyueHue, (pu3ndeckue u https://m.edsoo.ru/7c3e49c0
XAUMHYECKHE CBOMCTBA, IPUMEHEHHUE
MPOCTHIX BEIIECTB U UX COCTMHEHUI
JKécTkocTh BOJIBI M CITOCOOBI €€ bubmoreka IIOK
78
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
79 ANIOMUHUN: ToJTydeHue, pu3nueckue u bubmuoreka [IOK
XUMUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmdoTepHbIe CBOICTBA OKCHIA U
80 TUJIPOKCUJIA ATFOMUHUS, bu6mmotexa LIOK
TUAPOKCOKOMILIEKCHI alTFOMUHMUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHUE
81 Pemenue 3a1a4 pa3nuyuHbIX TUIIOB
[Ipakrrueckas padora Ne 7. PemieHue
82 31<ine I/IMeHTaJ'II:aHBIX 3a7a4 1o TeMe brommorexa TIOK
p o https://m.edsoo.ru/27a4af43
"Metasuibl MaBHBIX noArpynm"
OOmas xapakTepucTHKa METaNIOB
no6ouHbIX Toarpynt (Bb-rpyrmm) bubmmoreka [IOK
83 .
[lepuoanueckoid CHCTEMBI XUMUUYECKHX https://m.edso0.ru/610d7431
2JIEMEHTOB
DOu3nyecKrue U XUMUYECKAE CBOMCTBA
84 XpoMa 1 €ro COeTUHEHUM, uX bubmmorexa TIOK
P o ’ https://m.edso0.ru/9911bef3
MPUMEHEHHUE
85 Baxueiinme coeqnHEeHHS MapraHiia. bu6mmoreka [IOK
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HepMaHraHaT Kajius, €ro
OKHCJINTEJIbHBIC CBOMCTBA

https://m.eds00.ru/039d69c8

Ddu3nYecKue U XMMUYSCKHE CBOMCTBA

86 4TI bubmmoreka [IOK
Kejiesa M ero CoCMHCHIM. LIOMyICHUC https://m.edsoo.ru/1b7f8741
U IPUMEHEHHE CIIJIaBOB JKee3a
duznyecKrue u XUMUICCKUE CBOMCTBA
87 N . bubmuoreka IIOK
MCJIH H €€ COCITHHCHHH, HX https://m.edsoo.ru/2bc0f954
MIpUMEHEHUE
du3nuecKre U XUMHYECKHE CBOMCTBA
LIMHKA 1 €r0 COeINHEHU, X bu6nuoreka [JOK
88 :
npuMeHeHue. [ MaIpOKCOKOMITIEKCHI https://m.edsoo.ru/b1f2beal
[MHKA
[Ipakrtuueckas padora Ne 8. Pemenue
89 AKCIIEPUMEHTAILHBIX 3a/1a4 II0 TEME bubmuorera I[IOK
p https://m.edsoo.ru/abe352ea
"Metaibl MOOOYHBIX MOArpyMI"
90 P bubmuoreka IIOK
CHICHHE 33Nt PasIIHBIX THIIOB https://m.edsoo.ru/a8hb83d83
O0001IcHHE ¥ CHCTEMAaTH3aI K
01 B B Bu6nunoreka [JOK
MSYHCHHOTO Matepraia 1o teme https://m.edsoo.ru/e91fe975
"MeTannnr"
92 Kontponbnas pabora o reme bubmnotexa LIOK
"Metamis!" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yiabTaToB KOHTPOJIBHOU bu6motexa LIOK
paboThl, KOPPEKIIUS OLMOOK https://m.edsoo.ru/9ebff2fd
Poib xumuu B 00ecrieueHun
94 YCTOWUYMBOTO Pa3BUTHUS YETIOBEUECTBA. bubnuotexa LIOK

Tlonsrue o HAay4YHBIX ME€TOAaxX
HCCIICIJOBaHM s BCIICCTB

https://m.edso0.ru/080fe 1f0
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Haquble MMPpUHIUIIBI OpraHu3alnuu
XUMHYCCKOTO IIPOU3BOACTBA.

bu6nuoreka [JOK

= [IpomblinieHHBIE CLIOCOOBI TOTYYEHUS ! https://m.edsoo.ru/2e45a44f
Ba)KHEHUIIMX BEIICCTB
Xu

I 1

Kpyaroten cpell https://m.edsoo.ru/9f11bf51

MOCJICICTBUS

97 XuMus U 3J0pOBBE YEIOBEKA. 1 but6mmotexa LIOK
JlexapcTBeHHBIE CpeICTBA https://m.edsoo.ru/a6552721

08 Xumusg munm. Ponbk xumun B 1 bubmuoreka IIOK
o0ecIiedeHH MUIIEBOI 0€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocMernueckue u nappromepHbie 1 bubnuotexa LIOK
cpencrBa. beitoBas xumus https://m.edsoo.ru/da42d5a9
Xu .B i

- MUl B CTPOUTENLCTBE. BaxkHelmme . Bu6miorexa LIOK
CTPOHTCIIBHBIC 1 KOHCTPYKIHOTHBIC https://m.edso0.ru/61e69003
MaTepHuabl
XuMus B CENBCKOM XO3SIMCTBE.

101 0 1 bu6nmoreka [JOK

PTaHITHCCIIC 1 MIHCPAIILHBIC https://m.edsoo.ru/fd39587d

ynoOpeHus

102 CucremaTuzamnus u 0000ITIcHUE 3HAHU T 1 bubmuoreka IIOK
10 TeMe https://m.edsoo.ru/db979¢70

OBUIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IbBHBIE YYEBHBIE MATEPHAJIBI IVIAA YYEHUKA

* Xumus; yriayonenHoe oOyuenue, 10 kimacc/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.W. u np.; nox penakmueit Jlyanaa B.B. O6mecTBo ¢
OTPaHUYEHHOM 0TBETCTBEHHOCTHIO «JJIPODAY; AKIMOHEpHOE 0011IECTBO
«M3narensctBO «IIpocBenienre»

* Xumust; yriayonennoe odyuenue, 11 kmacc/ Epemun B.B., Ky3pmenko H.E.,
Hpo3noBA.A., u np.; noa penakiueit Jlyanaa B.B. O6miecTBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «JJIPODAY; AKlIMOHEpHOE 0011IECTBO

«M3narensctBO «IIpocBenienre»

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI UPECYPCbI CETU
HUHTEPHET

bu6morteka IIOK
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